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PHAN I: KIEN TRUC CONG TRINH

I- SU CAN THIET PAU TU:

Khu viuc Chau A — Thai Binh Duong trong nhimg nim gin dy di tré thanh mot
trong nhimg khu vuc ¢é nén kinh té nang dong va phat trién vuot bac voi muc ting trudng
binh quéan hiang nam tir 6=-8% chiém mot ty trong dédng ké trong nén kinh té thé giéi. Didu
nay thé hién rd nét qua viéc diéu chinh chinh sach vé kinh té ciing nhu chinh tri ciia cac
nuée Phuong Tay nham ting cudng sy c¢6 mit cua minh trong khu vue Chau A va cudc
d4u tranh dé gianh 14y thi phan trong thi truong ning dong ndy dang dién ra mot cach gay
gét.

Cung voi sy phat trién vuot bat clia cac nudc trong khu vuc, nén kinh t& Viét Nam
cling c6 nhitng chuyén bién rat dang ké. Di d6i voi chinh sach d6i méi, chinh sach mé cua
thi viéc tai thiét va xdy dung co s ha tang 1a rat can thiét. Mt khac v6i xu thé phat trién
ctia thoi dai thi viée thay thé cac cong trinh thip tang bang cac cong trinh cao tang la viéc
lam rat can thiét dé giai quyét van dé dit dai ciing nhu thay ddi canh quan dé thi cho phu
hop véi tam voc ctia mot thanh phé 16n

Niam tai vi tri trong diém, la thu d6 cua cd nude, Ha Noi 1a trung tdm kinh té van
hoéa chinh tri ciia qubc gia, 14 dia diém tap trung cac dau mdi giao thong. Ha Noi da tro
thanh noi tip trung dau tu ciia nudc ngoai. Hang loat cac khu cong nghiép, khu kinh té
moc 1én, cing véi diéu kién sdng ngay cang phat trién, dan cu tir cac tinh 1an can do vé Ha
Nbi dé lam viéc va hoc tap. Do d6 Ha Noi da tro thanh mot trong nhiing noi tap trung dan
16n nhat nudc ta. Dé dam bao an ninh chinh tri dé phat trién kinh té, van dé phat trién co s&
ha tang dé giai quyét nhu cau to 16n vé& nha cho ngudi dan ciing nhu cac nhan vién ngudi
nuéde ngoai dén sinh séng va 1am viéc 12 mot trong nhitng chinh sach 16n cia nha nude
cling nhu cua thanh phd Ha Noi.

Véi quy dat ngay cang han hep nhu hién nay, viéc lya chon hinh thirc xay dung cac
tru s¢ lam viéc cting dugc can nhéc va lua chon ky cang sao cho dap trng dugc nhu cau
lam viéc da dang ctia thanh phé, tiét kiém dat va dap ung duoc yéu cau thim my, phu hop
véi thm voc cua thu do ca nude. Trong hoan canh d6, viéc lya chon xay dung mot cao b
van phong 1a mot giai phap thiét thuc béi vi nd c6 nhirng vu diém sau:

- Tiét kiém dat xay dung: Pay 1a dong luc chu yéu cia viéc phat trién kién tric cao
tang ctia thanh phd, ngoai viéc mo rong thich dang ranh gidi do thi, xdy dung nha cao ting
la mdt gidi phéap trén mot dién tich c6 han, co thé xay dung nha ctra nhiéu hon va tét hon.

- C6 loi cho cong tac san xuat va sir dung: Mot chung cu cao tang khién cho cong
tac va sinh hoat ciia con nguoi duge khong gian hoa, khién cho sy lién hé theo chiéu ngang
va theo chiéu dimg duoc két hop lai v6i nhau, rat ngan dién tich twong hd, tiét kiém thoi
gian, nang cao hi¢u suét va lam tién loi cho viée st dung.

- Tao diéu kién cho viéc phat trién kién tric da chirc ning: Dé giai quyét cac mau
thudn gita cong tac cu tri va sinh hoat ctia con ngudi trong su phat trién cia d6 thi da xuat
hién cac yéu cau dap ung moi loai sir dung trong mot cong trinh kién trac doc nhat.

= —
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- Lam phong phu thém bd mit d6 thi: Viéc b tri cac kién tric cao ting co sb tang
khac nhau va hinh thirc khac nhau c6 thé tao dugc nhitng hinh dang dep cho thanh phd.
Nhitng tda nha cao ting c6 thé dua dén nhitng khong gian tir do ciia mit dat nhiéu hon,
phia dudi c6 thé lam san bai nghi ngoi cong cong hoic trong cay cbi tao nén canh dep cho
do thi.

Twr d6 viéc du an xay dung Cao Oc Vin Phong VIETCOMBANK TOWER duogc ra
doi. La mot toa nha thap 23 ting-2 tang ham, cong trinh 12 mot diém nhén ning cao vé my
quan cua thanh phd, thiic ddy thanh phd phat trién theo hudng hién dai.

II- VI TRi, PIEU KIEN TU NHIEN, HIEN TRANG KHU VUC XAY DUNG
CONG TRINH:

2.1. Vi tri xay dung cong trinh:
Cong trinh x4y dung trén dudng Tran Quang Khai;
> Huéng Dong-Dong Béc : giap duong Tran Quang Khai;
» Hudéng Nam -Dong Nam  : giap duong L€ Lai;

» Hudng Tay - Tay Nam : giap duong Ton Dang;
> Huéng Béc -Tay Bic : gidp duong qui hoach cia khu dan cu.
2.2. Piéu kién tw nhién:
2.2.1 Khi hdu:
» Nhiét do:

Thanh phé Ha Ndi nim trong vung khi hdu néng am, c6 bién dd dao dong nhi¢t do
kha 16n.

e Nhiét do trung binh hang nam 1270 C;
e Thang c6 nhiét do cao nhét : thang 4;
e Thang c6 nhiét d6 thip nhat : thang 12.

> Miia muwea: tir thang 4 dén thang 11:

e Luogng mua trung binh hang nam : 1676 mm;
e Luong mua cao nhat trong nim : 2741 mm;
e Luong mua thap nhat trong nim : 1275 mm;

» Gio: co hai mua gio chinh:
e Hai hudng gi6 chinh 1a Tady —Tay Nam va Béc - Dong Bic.
e Tbc do gi6 trung binh 1-3 m/s
e Gi6 manh nhét vao thang 8, gi6 yéu nhét vao thang 11, téc d6 gi6 16n nhét co thé

dat to1 28 m/s.
> DG dam: dp am trung binh hang nam: 75-80%
> Ndng: tong sé gio ndng trong nam: 1400-2000 gio-
2.2.2 Dia chat:

e _—
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T mat dat hién hiru dén do siu -61,2 m, nén dit duoc ciu tao gém 8 16p theo
thi tu tir trén xudng nhu sau:
- Lép 1: 16p dat 1ap, co bé day 1,2 m;
- Lép 2: sét déo cung, c6 bé day 2,7 m;
- Lép 3: sét pha déo cung , ¢6 bé day 5,6 m;
- Lép 4: sét pha déo chy, c6 bé day 4,7 m;
- Lép 5: cat pha nira cimg, c6 bé day 7,3 m;
- Lop 6: cat bui chat vira, c6 bé day 7,7 m;
- Lop 7: cat hat trung chat vira, cé bé day 6 m;
- Lép 8: cat cudi sdi chit co bé day 20,3 m. Pay la 16p dat tung dbi tét co kh ning chiu
luc.
2.2.3 Hién trang khu vuc xdy dung cong trinh:
Cong trinh duoc xdy dung trén khu dit tréng trudc day, tung déi bang phing,
tinh hinh dia chat trung binh, muc nudc ngdm sdu -4.5m twong dbi 6n dinh.
III- NOI DUNG VA QUI MO PAU TU CONG TRIiNH:

3.1. Cac hang muc dau tu:
Can ¢t vao md hinh td chuc, cac tiéu chuén, qui pham, nhu cau dién tich st dung cho
timg khéi, ting ban cia cong trinh. V& co ban cong trinh ddu tu vao nhitng hang muc
chinh nhu sau:

STT | Tén phong (Cr:llzl /I;i:yi) ](?nTz) phong ]"fihlet
1 Vian phong ngan hang 8 2046

2 Vian phong cho thué 8 15460

3 Nha v¢ sinh nam 0,1 768

4 Nha v¢€ sinh nir 0,15 768

5 Phong phat dién - 104 May
6 Phong chtra nudc thai - 48

Ngoai ra cong trinh con dau tu vao nhitng hang muc phu khéc.

3.2. Qui mb dau tu:

- Qui md cong trinh bao gom :

+ Khdi nha van phong cao 23 tang va hai ting ngam, cong trinh c6 mit bang hinh
chir nhat co kich thudc 27x54(m2);chiéu cao 78.5m; hai tﬁng ngﬁm sau 6.6m, nha xe duogc
bb tri trong tAng ham.

+ Nha bao vé, gac cong.

Trong khdi nha vin phong c6 cac phong sau:
e Tang 24 : Tang chira thiét bi k¥ thuét.

e =
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e Tang 21 & 23: Nha hang.

e Tang?22 :Hditrudng, phong hop.

e Tang 4-20 : Vin phong cho thué.

e Tang 1-3 : Vin phong ngan hang.

e Tang ngam 1&2 :Bii ddu xe, xtr Iy nuwdc thai, hé théng dién, dat thiét bi.

- Cong trinh duoc thiét ké theo yéu cau cia quy hoach d6 thi va tuan theo cac quy dinh
trong tiéu chuan thiét ké tru s& van phong: TCVN 4601-1988 va cac tiéu chuan khac co
lién quan.

- Cong trinh thiét ké theo tiéu chuéan cdp I: TCXD 13: 1991

+Chat luong str dung : Bac I (Chat luong str dung cao ).
+ Do bén virng : Bac I (Nién hang st dung trén 100 nam).
+ B0 chiu Itra :Bacl.

IV- CAC GIAI PHAP THIET KE:

4.1. Téng mit bang:

Vi day 1a cong trinh mang tinh don chiéc, doc 14p nén giai phap tong mit bing twong
dbi don gian. Viéc bd tri tong mit cong trinh cha yéu phu thudc vao vi tri cong trinh, cac
duong giao thong chinh va dién tich khu dat. Khu dat nim trong thanh phd nén dién tich
khu dit trong d6i hep, do d6 hé thdng bii ddu xe duge bd tri dudi ting ngdm dap tng duoc
nhu cau dén tiép, dau xe cho khach, c6 cong chinh hudng truc tiép ra mit duong chinh.

Hé thdng k¥ thuat dién, nude duge nghién ctru ki, bd tri hop 1y, tiét kiem dé dang sir
dung va bao quan.

Vi day 1a mot ngan hang nén hé thong an ninh phai dugc chii trong vai viée bd tri cac
phong ban bao v¢ mot cach chat ché va hop 1y.

B6 tri mat béng khu dét xay dung sao cho tiét kiém va sir dung c6 hiéu qua nhét, dat
yéu cau vé thim my va kién truc.

4.2. Giai phap kién tric:

4.2.1 M@t bang céng trinh:

Day 1a mot trong nhiing khau quan trong nhat nhim théa man day chuyén coéng ning
cling nhu t6 chirc khong gian bén trong. D4i véi cong trinh nay ta chon mit bang hinh chir
nhat c6 giac 4 goc nham lam giam bét kha nang can gi6 ciia cong trinh, 1am giam tinh don
di€u va tang thém my quan cho cong trinh.

Dién tich phong va cira duoc bd tri theo yéu cau thoat nguoi 1a: ctr 50 ngudi thi bd tri
mdt cira di, ngudi ngdi xa nhat so v6i cira khong qua 25 m, mot ludng nguoi chay ra khoi
phong c6 bé rong nhoé nhit 13 0,6 m.

Dbi v6i cong trinh ndy, dién tich cac phong déu twong ddi 16n nén ta b tri mot cira di
hai canh (rong 1,2 -1,6 m).

MJi tang déu b tri khu vé sinh tp trung va cach biét.

e =
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Giira cac phong va cac ting dugc lién hé v6i nhau bang phung tién giao thong theo
phuong ngang va phuong thang ding:

Phuong tién giao thong ndm ngang 13 cac hanh lang giita rong 3 m, d6 rong cua ciu
thang dam bao yéu cau thoat nguoi khi co su ¢d. Véi bé rong tdi thiéu cia mot ludng chay
13 0,75 m thi hanh lan rong 3 m s& dam bao do rong cho hai ludng chay nguoc chiéu nhau.
Trén hanh lang khong dugc bd tri vat can kién trac, khong to chirc nit that co chai va
khong t6 chire bac cap.

Phuong tién giao thong thang dung dugc thyc hién bdi 3 cau thang bd va 6 cau thang
may véi kich thuée mdi 10ong thang 1800x 2000 c6 dbi trong sau, van toc di chuyén 4 m/s.
Do mit nha c6 dang hinh chir nht nén ta b tri cau thang may & giita nha va hai ciu thang
b lién sat v6i cac thang may nham dam bao thoat nguoi khi thang may cé su ¢b

Nhu vay, véi mat béng duoc b tri gon va hop i, h¢ théng cu thang 1o rang, thuan
tién cho viéc di lai va thoat nguoi khi co sy ¢d. Céc phong lam viéc, giao dich duogc b tri
phu hop véi chire ning 1am viée, giao dich, vira dé quan 1y, bao vé phu hop hop véi tinh
chat cia cong trinh.

Mat béng cong trinh dugc bd tri cu thé nhu sau :

Tiéu
\ Dié o s Ghi
STT | Céc tang Tén . 1@n2 Thiét bi chuan ,1
tich(m®) n chu
dién tich
L 2.3523
Bai do xe may 21 5
m
. 15218
Bai do xe 6t 285 5
m
s P. Bé chi q
1 | Ting ham C s 94 | Béchua
nudc thai
P. Bé chi q
SCCMa 1 273 | Béchia
nhién liéu
P. D1¢f1 8% 147 Thl,eﬂt bi
thuat dién
Ban ohd
Sanh ngan o ghes
hin 445 may vi
& tinh
2 Tang 1 Kho 2
Két tién 71.4 Két sat
wC 65.54
Ban ghé
3 Sanh nga L
3 | Ting2-7 amh figan 770 | may vi
hang ,
tinh
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L . :'__ - = ___‘: ]
P. Quat gi6 64.8
wC 65.54
Ban ghé
Vian phong al? 8 ?’
. . 931.5 may vi
4 | Tangg-20 |  chothué tinh
WC 65.54
ha ha ,
Nha hang Ban ghé
ngoai troi
4 | Tang2l wC 65.54
Bé chtra nudce Bé chtra
SH nudc
5 | Tang22 | Tangky thuat May moéc

Ngoai ra, cong trinh con bo tri 6 hé thong thang may va 3 cau thang bac chay sudt
tir tang ngdm dén tang trén cung.

4.2.2 Giai phap mat dirng:

- Mit dung s& anh hudng dén tinh nghé thuat ciia cong trinh va kién trac canh quan
ctia khu phd. Khi nhin tir xa ta c6 thé cam nhén toan bo cong trinh trén hinh khéi kién tric
cua nd. Vi mat béng hinh chit nhat, nhung ¢ hai mat trude va sau cong trinh cAu tao hai
vong cung nhim tao cho cong trinh c¢6 mdt dang v& dd so6 nhung khong kém phan mém
mai, uyén chuyén. Mait trude va mat sau cua cong trinh duoc cAu tao bﬁng bétong va kinh,
v6i mat kinh 13 nhimg 6 ctra rong nham dam bao chiéu sang ty nhién cho ngdi nha. Hai
mat bén cua cong trinh sir dung va khai thac tri¢t dé nét hién dai voi ctra kinh 16n, tuong
ngoai dugc hoan thién bang da Granit.

- V& m§y thuat: Vi khdi nha 23 ting, hinh dang cao vat, vuon thing 1én khoi tang
kién trac cii & dudi thap véi kiéu dang hién dai, manh mg, thé hién uéc mong kinh doanh
phat dat. Tir trén cao ngdi nha c6 thé ngam toan canh Ha Noi, song Hong.

4.2.3/ Gidi phdp mdt cdt ngang:

- Dya vao dac diém str dung va diéu kién chiéu sang, thong thuy, thoang gioé cho cac phong
churc ndng ta chon chiéu cao cac tang nha nhu sau:

+ MJi tang cao 3.3 m;
+ Tﬁng 21,22 cao 4.6 m;

- Chon chiéu cao cira s6, cira di dam bao yéu cau chiéu sang: h = (1/2,5 + 1/2)L. ¢ day
chon ctra $6 cao 2 m va cach mat san, nén 0,8 m; cira di cao 2,4 m. Riéng cua buéng thang
may dé dm bo d6 cting cho 16i bé tong cbt thép chon chiéu cao cira 1a 2,2m.

- Vé mit bd cuc: khéi vin phong cho thué cé giai phap mit bing thoang, tao khong gian

e =
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rong dé bd tri cac vin phong nho bén trong, sit dung loai vat liéu nhe (kinh khung nhém)
lam vach ngan rat phu hop véi xu huéng va sé thich hién tai.
4.3. Giai phap két cau:

Nam & ving trong diém- noi tap trung ngudn cdt lidu licu dé san xuét bétong phong
phu, tan dung hét nguyén vat lidu dia phuong s& gop phan lam ha gia thanh cong trinh. Mt
khac két cau bé tong cdt thép con ¢ nhitng vu diém sau:

Do cimg két cau 16n;

Tinh nang phong hoa cao;
Luong thép dung thip;

Tao hinh kién tric d& dang.

Tt nhitg wu diém trén nén ta chon két cau khung +13i bé tong cdt thép 1a két cau
chiu lyc chinh cua cong trinh.

Tuong bao che bang vat liéu nhe chdng chay co 16p bong & gitra dé cach am. Cac
duong 6ng k¥ thuat dugc bé tri phia dudi san, dong tran dé che lai. C6t khu vé sinh thap
hon ¢t bén ngoai 5 cm dé tranh cho nude khoi chay ra ngoai.

Giai phap két cau: sau khi phan tich tinh todn va lya chon cac phuong an két cau
khac nhau trong dd 4n tién hanh lya chon giai phap két cdu tdi vu cho cong trinh nhu sau:
hé két ciu chinh duoc sir dung cho cong trinh nay 1a hé khung - 15i. Hé 15i thang may dugc
bd tri & chinh giira cong trinh sudt doc chiéu cao cong trinh c6 bé day 1a 30cm chiu tai
trong ngang rat 16n . Hé théng cot va dim tao thanh cac khung cing chiu tai trong thing
dirng trong dién chiu tai cia nd va tham gia chiu mot phan tai trong ngang twong ng voi
d6 ctimg chéng udn ciia n6. Hai hé thdng chiu luc ndy b sung va ting cudng cho nhau tao
thanh mot hé chiu luc kién cd. Hé san day 150mm véi cac 6 san nhip 8.5m tao thanh mét
vach cimg ngang lién két cac két cau v6i nhau va truyén tai trong ngang vé hé 16i. Mat
bang cong trinh theo phuwong canh ngin bang mot nita phong canh dai nén hé két ciu lam
viéc chii yéu theo phong canh ngin. Tuy nhién, do cong trinh cao ting nén con chiu tac
dong van xodn do tai trong dong, khi d6 h¢ san co6 tac dung rat hi€u qua trong viéc chéng
xoan. So d6 tinh toan ding nhat cho hé két cdu cua cong trinh nay 13 so dd khong gian.
Tuy nhién, do c6 su chénh léch dang ké vé kich thudc theo hai phong, d6 4n nay xét su
lam viéc cuia hé theo cac khung phang voi cac gia thiét sau ddy ma viéc tinh toan theo so
d6 khung phang cho két qua khong sai khac nhiéu so voi thuc té :

+ Xem hé san coi nhu cimg vo cling trong mit phang cua no.
+ B0 qua tac dung vin xodn cta hé khi chiu tai trong do cong trinh bd tri trong dbi doi
xtng. Chi xét dén yéu t6 nay trong viéc ciu tao cac cau kién.
+ Xem tai trong ngang phan phdi cho timg khung theo d cimg chdng udn tuong dwong
nhu 1a mot cong son.
Do mit bang xay dung cong trinh hep cong trinh lai cao nén giai phap moéng cho cong
trinh phai duoc tinh toan thiét ké hét sirc tén kém . Trong pham vi d6 4n nay co xét
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dén ca tai trong dong dat va gié dong nén cong trinh can c6 hé mong hét strc virng chii.
4.4. Cac gii phap ky thuat khac:
4.4.1 Cdp thodt mirde:

- Giai phap cip thoat nudc: thiy rd tim quan trong cua cap thoat nude ddi véi cong
trinh cao tﬁng, nha thiét ké da dic biét cha trong dén hé théng nay. Cac thiét bj vé sinh
phuc vu cip thoat nude rat hién dai lai trang trong. Khu vé sinh tip trung ting trén ting
vira tiét kiém dién tich xay dung, vira tiét kiém dudng dng, tranh giy khic gy tic duong
dng thoat.

-Mit bang khu vé sinh bd tri hop 1y, tién loi, lam cho ngudi sir dung cam thay thoai
may. Hé thdng 1am sach cuc bd trudc khi thai duoc 1ip dit véi thiét bi hop ly. Do dbe
thoat nudc mua 1a 5% phu hop v6i didu kién khi hdu mua nhiéu, néng am & Viét Nam.
Ngudn cung cap nuée 1y tir mang ludi cap nude thanh phd dat tiéu chuin sach vé sinh.
Dung 3 may bom cip nuée (1 may du trir). My bom hoat dong theo ché do tu dong dong
ngat dwa nude 1én dy trit trén bé nudc ting 21. bé chtr nudc ting 21 c6 dung tich 112,5m3
du dung cho sinh hoat va c6 thé dung vao viéc chita chay khi can thiét. Bé chira & tang 13
c6 dung tich 181m3 duoc tinh toan du dép tit hai dam ltra say ra dong thoi tai hai diém
khac nhau trong 2 gid voi luu luong g=51/s. Ngoai ra, hé théng binh ctru hoa dugc bd tri
doc hanh lang, trong cac phong..

4.4.2 Mang lwoi thong tin lién lac:
-Sir dung hé thdng dién thoai hitu tuyén bang dy dan vao cic phong lam viéc.
4.4.3 Théng gié va chiéu sdng:

- Chiéu sang tu nhién: Cong trinh 14y 4nh sang tu nhién qua cac 6 cira kinh 16n, do
cac van phong lam viéc déu duogc bd tri quanh nha nén 14y 4nh sang tu nhién rat tot.

- Chiéu sang nhan tao: H¢ théng chiéu sang nhan tao luon phai dugc dam bao 24/24,
nhat 1 hé thong hanh lang va cau thang vi hai h¢ théng nay gan nhu nam & trung tim ngoi
nha.

- Hé thong thong gié: Vi cong trinh 6 sir dung hai tang ngdm nén hé thong thong gio
ludn phai duoc dam bao . Cong trinh sir dung hé thong diéu hoa trung tim, & mdi tang déu
c¢6 phong diéu khién riéng.

4.4.4 Cap dién:

-Nguodn dién dugc cung cap cho cong trinh phan 16n 1a tir tram cip dién cta nha may
thong qua tram bién thé riéng. Ngoai ra can phai chuan bi mot may phat dién riéng cho
cong trinh phong khi dién ludi co sy cb. Pién cp cho cong trinh chii yéu dé chiéu sang,
diéu hoa khong khi va dung cho may vi tinh.

4.4.5 H¢ thong chong sét:

Xac sudt bi sét danh ciia nha cao tang ting 1én theo cin béc hai ciia chiéu cao nha nén
can c6 hé thong chdng sét ddi voi cong trinh. Thiét bi chéng sét trén mai nha duoc ndi voi
day dan co thé loi dung thép trong bé tong dé lam day dan xubng dudi.
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4.4.6 Hé thong phong chay, chita chdy:

Dung hé théng ciru hoa cuc bd gdm cac binh hoa chat chita chay bd tri thuan loi tai
cac diém nut giao thong cua hanh lang va cau thang. Ngoai ra con bd tri hé thdng cac
duong dng phun nudc ctru hoa tai cac cau thang bo & mdi tang.

4.4.7 Vé sinh moi truong:

Pé giir vé sinh méi trudng, gii quyét tinh trang & dong nudc, dam bao sy trong sach
cho khu vuc thi khi thiét ké cong trinh phi thiét ké hé théng thoat nudc xung quanh cong
trinh. Ngoai ra trong khu vuc con phi trong cdy xanh dé tao canh quan va bao vé moi
trudng xung quanh.

4.4.8 San vweon, dwong ngi bo:

Puong ndi bo duoc xay dung gom: duong 6 t6 va duong di lai cho ngudi. San dugc
16t danh bé téng, co bd tri cac ciy xanh nhim tao thim my va sy trong lanh cho méi
truong. Do khu dat xdy dung chat hep nén khong thé bd tri dudong bd xung quanh cong
trinh, tuy nhién phia Bic va phia Nam déu c6 duong phd chay sat cong trinh nén yéu cau
vé phong hoéa van duoc dam bao.
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V- CHI TIEU KINH TE:

5.1. Hé s6 sir dung Ksp :
DTP 19800
D= T = e = 0.54
DTSD 36500
+ DTP: Tong dién tich cac phong lam viéc
+ DDSD: Dién tich st dung 1a dién tich cac phong lam viéc,v€ sinh,hanh lang,cé‘lu
thang, sanh va kho...
5.2. Hé s6 khai thac khu dat Kxp:
_DTCT 1348 _ s
DTD 3050
+DTCT: Dién tich xay dung cong trinh
+DTD: Dién tich 16 dat.
KET LUAN

Vé tong thé cong trinh duoc x4y dung nam trong khu vyc ndi thanh cia thanh phd,
rat phu hop v6i quy hoach téng thé, tao thanh quén thé kién trac dep, thuan loi cho viéc
giao dich trong hoat dong ngan hang. Xay dung va dua cong trinh vao sir dung mang lai
nhiéu lgi ich cho nganh ngan hang néi riéng va nén kinh té Viét Nam du manh dé hoa nhap
vao nén kinh té thé gidi.

Vé kién trtic, cong trinh mang dang vé hién dai véi mat ngoai duoc dp da Granite va
hé théng cua kinh. Mat dimg cong trinh thé hién duoc vé dep doc dao kho mot cong trinh
kién trac nao c6 duoc. Quan hé gitta cac phong ban trong cong trinh rat thuén tién, hé
thdng duong dng k¥ thuat ngin gon, thoat nudc nhanh.

Vé két cau, hé két cau khung - vach, ddm bao cho cong trinh chiu dugc tai trong
dirng va ngang rat tot. Két cdu mong vimg chic véi hé mong coc khoan nhdi, c¢6 kha ning
chiu tai rat 1on.

Dé c6 mot thuyét minh hoan chinh, déy du cho mot nha cao té‘mg, doi hoi kién
thirc chuyén mon cua rat nhiéu linh vuc khéac nhau,véi ban than, minh em nhan théy minh
khong tranh khoi nhirng thiéu sét trong thuyét minh nay. Rat mong su quan tdm va thong
cam cua quy thay.
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Phan II: KET CAU CONG TRINH

Chwong 1: GIOI THIEU KET CAU CONG TRINH VA NHIEM VU TINH
TOAN KET CAU
I- Gi6i thi¢u két cAu cong trinh:

Viecombank Tower la cong trinh duoc xay dung ¢ Ha Noi voi qui mé 23 tang ndi
va 2 tang ham. Cong trinh duoc xdy dung bang bé tong cdt thép toan khdi d6 tai chd véi he
thdng khung va 15i cimg chiu luc.

Hé két cdu khung-16i dugc tao ra bang su két hop hé thdng khung va hé thong 15i
cung. H¢ théng 161 cung thuong dugc tao ra tai khu vuc cau thang bo, cau thang may, khu
v¢ sinh chung hodc ¢ cac tuong bién, 1a cac khu vuc c6 tuong lién tuc nhiéu tang. Hé théng
khung dugc bd tri tai cac khu vyuc con lai ciia ngdi nha. Hai hé théng khung va vach duoc
lién két v6i nhau qua hé két cau san. Trong trudng hop nay hé san lién khéi ¢6 ¥ nghia 16n.
Thuong trong hé két ciu nay hé théng 16i dong vai trd chil yéu chiu tai trong ngang, hé
khung chil yéu dugc thiét ké dé chiu tai trong thang dimg. Su phéan rd chirc ning nay tao
diéu kién dé t6i uu hod cac cdu kién, giam bot kich thude cot, dam, dap tmg duoc yéu cau
ctia kién trac.

II- Nhiém vu tinh toan két cAu céng trinh:
Trong pham vi d6 4n tot nghiép ciia minh v&i khéi lugng phan tinh toan két cau 1a
60%, nhiém vu cia em dugc giao bao gém:
1. Tinh toan va bé tri c6t thép san ting dién hinh.
Tinh toan va bd tri c6t thép cu thang bo tang dién hinh.
Tinh toan va thiét ké cét thép cho khung truc 2.
Tinh toan thiét ké cdt thép vach cimg dién hinh.

A

Tinh toan thiét ké méng coc khoan nhoi.
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I- Tong quan vé phwong 4n san phing c6 dam bet (Continuos drop panels)

1.1- Phwong 4n san phang:

-Do céc cot khong c6 dam lién két lai thanh khung, do dé tong d6 ctng cia cac dam
theo cac phuong chiu luc nho hon nhiéu so véi san dam. Vi vay, khi cung chiu tai trong
ngang thi d6 climg ciia cac cdt rat nho so voi do cling cua 16i va vach cimg (vach va 161
chiém dén 97% lyc ngang tac dung vao cong trinh nhu tinh toan & trén da chi ra). Nhu vay,
khi tinh toan bd qua tai trong ngang tac dung vao cot, cac cot hau nhu chi chiju tai trong
dlirng, con vach va 16i chiu tai trong ngang.

-Khi cac cot hau nhu chiu tai trong dung, thi kha nang chiu lyc nén cia ct tang 1én
rat nhiéu so vo1 truong hop chiu ca mé men udn va lyc doc(dwa vao bleu do tuong tac gitta
momen udn va luc doc tac dung trén cot), do d6 cung mét luc nén truyén xudng cot so véi
phuong an dam san thi tiét dién bé tong va cbt thép it hon nhiéu.

-Céc véach va 161 chi hau nhu chiu tai trong ngang, nhung do d6 cimg chéng udn cua
18i 16n cho nén hiéu qua nhét 1a chju tai trong ngang.

-Qua tinh toan cho thay, khdi lwong bé tong san ciia phuong an san phanggan bing
hodc bé hon so vai san dam, trong khi d6 chidu cao lai giam dang ké, nhu vy c6 thé giam
dugc dang ké tai trong ngang do gié bdo tac dong vio cong trinh(cac tai trong ndy ting
theo cip s6 nhan theo do cao).

-San phing thi cong nhanh, don gian, do dé lap dung va thao d& cdp pha, cac cdp
pha khong phai gia cong cac hinh dang phue tap va bi cit vun(cua dam, cot). Dong thoi
viéc lap dat va gia cong cot thép cing dé dang va nhanh chong, dé dinh hinh hon nhiéu so
v6i phuong an san dam. Do chiéu cao tang giam, do d6 cac thiét bi van chuyén theo
phuong ding ciing lam viéc it hon va y8u cau cac thiét bi don gian hon trong thi cong.

-Nhuoc diém 16n nhét cia san phangla do cung chéng udn theo phuong ngang nho,
do d6 chuyén vi 16n tai dinh cong trinh. Do d6 dé dam bao yéu cau vé chuyén vi can phai
b tri hop li sao cho ting d cimg cong trinh 1én cao nhat(bd tri vach clirg xung quanh
bién...).

1.2- Phwong an san phéng c6 dim bet:

-San phang c6 dam bet cing la mot dang cua san khong dam nhung coi nhiing wu
diém nodi bat so v6i san khong dam, thé hién qua:

-Han ché d6 vong san. Voi bé rong dam bet du 16n, lam giam nhip tinh toan cia san
nén co thé giam dugc chiéu day ban san, tir d6 giam dugc trong luong ban than hé két cAu.

-Khi chiéu cao dam bet du 16n, d6 ciing dam duoc tang 1én dang ké. Dam bet tang
cudng kha ning chdng cit tai dau cot. Kha ning ndy vuot trdi so voi hé két clu san phing co
ban dau cot doc lap. Kich thudc dam bet hop 1y thi kha nang chdng cat duge phat huy nhu
dam ctng.

-Véi su tham gia ctia dam bet trong h¢ san, da co sy phan phdi lai mémen trong nhip
san hop 1y hon. Momen trén bang gdi theo bé rong dam bet dugc ting 1én, mdmen biang nhip
tai nhip san giam xudng dang ké.

~Vai tro ctia hé két ciu san phing c6 dam bet trong hé két ciu nha nhiéu ting (so dd
khung chu vi) anh hudng dén d6 cimg ngang it hon so voi hé két ciu san phing hay san phing
¢6 ban dau cot doc 1ap. Chu ki dao dong co ban va chuyén vi ngang tai dinh cong trinh cua hé
két cAu san phang c6 dam bet nhé hon so véi hai hé két cau con lai.

II- Tinh toan phwong 4n san phing c6 dam bet:

e =
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2.1 Xac dinh kich thudc so' bg cia cAu kién:
2.1.1 Chon chieu day san :
Chon chiéu day ban san theo cong thirc:

hy = 2.]
m

Trong do:
I: 14 canh ngén cua 6 ban. I= 9m
D = 0,8+ 1,4 phu thudc vao tai trong. Chon D= 1
m = 30+35 véi ban loai dam.

= 40+45 v6i ban ké bén canh. Chon m= 42
Pé thoa man diéu kién choc thing va kha ning chiu luc chon chiéu day san twong dbi 1on

hy, =1 x 900/45 = 25.7 cm, vay chon hy = 20 cm.

2.1.2 Cdu tao san:

Cac 16p mai day 200mm Don vi qtc n Stc it
Gach CERAMIC d=20mm T/m> 1.8 | 1.1 | 0.036 | 0.0396
Vita 16t d=30mm - 1.8 | 1.3 | 0.054 | 0.0702
BT chong thim d=60mm - 25 | 1.1] 0.15 | 0.165
Lép chong nong, bot xop - - 1.1 [0.05909| 0.065
San BTCT B25 d=200mm - 25 | 1.1 | 05 0.55
L6p trat tran d=15mm - 1.8 | 1.3 ] 0.027 |0.0351
Cong| 0.826 | 0.9221
Cac 16p san day 200mm Don vi qtc n e it
Gach CERAMIC d=20mm T/m> 1.8 | 1.1 | 0.036 | 0.0396
Vita 10t d&=20mm - 1.8 | 1.3 | 0.036 | 0.0468
San BTCT B25 d=200mm - 25 | 1.1 | 05 0.5
Trat tran 15mm - 1.8 | 1.3 ] 0.027 |0.0351
Tran treo - - 1.1 [0.03545| 0.039
Cong| 0.6345 0.71

2.1.3 Trong luong twong ngan va tuwong bao che trong pham vi 6 san:

Tudng ngin gitta cac khu vuce khac nhau trén mit bang day 110mm va 220mm. Bé
don gién trong tinh toan, ta quy doi tudong 220 vé tudng 110 mm. Tudng ngin xay bang
gach rong c6 y = 1500 (kg/cm3)

Do tuong dat tryc tiép trén san, ta quy vé tai trong d6 phan bd déu trén san.

Chiéu cao tuong dugc xac dinh: hy= H-hy.

Trong d6: he: chiéu cao tudng.
H: chiéu cao ting nha.
hy: chiéu cao ban san trén tudng tuong ing.
Cong thuc qui d6i tai trong tuong trén 6 san vé tai trong phan b trén 6 san :
o _N(S,=8.)6,y,+n.S.y. (T/m?)
t—s S *

1

Trong do:

e =
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Si(m?): dién tich bao quanh tudng.
Se(m?): dién tich cira.
ng,ne: hé s6 do tin cdy doi véi tuong va cua.(n=1,1;n.=1,3).
o, = 0.1(m): chi€u day cta mang tuong.
7, = 1500(kG/m®): trong luwong riéng cua tuong .
7. = 18(kG/m?): trong lugng ctia 1m? cira.
Si(m?): dién tich 6 san dang tinh toén.
g = LIx (658 —87.23)x0,1x1,5+1,3x87.23x0.018 _ 0.066 T/m?.
) . 1458
Khoi lugng tap trung & tang 13 va tang 21 1a : Mpénusc=324 T va 133 T
2.2 Hoat tai san, mai:
2.2.1 Hoat tai tiéu chuan:

Tang Tén hoat tai qtc n qtt
Mai  |Pilai va stra chita trén mai 0.075 1.3 ]0.0975
Tang mai [Tang ki thuat, dit thap lam ngudi 0.75 1.2 0.9
21 BO tri nha hang ngoai troi 0.3 1.3 0.39
20->7  |Van phong cho thué 0.3 1.2 0.36
6->1 Sanh giao dich Ngan hang 0.3 1.2 0.36
Ngam?2-1 |Dung cho duong xe chay 0.5 1.2 0.6

Giam tai hoat tai san, mai:

Do khi s6 ting nha cang cao 1én xéac suét xuat hién dong thoi tai trong sur dung ¢ tat
ca cac tang cang giam nén khi thiét ké cac két cau thang dung ctia nha cao ting ngudi ta sir
dung hé s6 giam tai. Theo TCVN 2737-1995 hé s giam tai dugc quy dinh nhu sau
Khi dién tich 6 san A>A1=36m?, Theo diéu 4.3.4.2 TCVN 2737-1995

1=0,5+0,5/ A/ 4

Dé tinh luc doc trong cot hé sé giam tai duge ap dung (ddi v6i 6 san c6 A>36m?)
1=0,5+(n1-0,5)//n
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Trong d6 n 14 s6 san dit tai ké dén khi tinh toan (trén tiét dién dang xét)

Hoat tai san, mai

Tang Tén hoat tai Qe n | m it
Mai Di lai va stra chira trén mai 0.075 [ 1.3 0.85| 0.083
Tang mai | Tang ki thuat, dat thap lamngudi | 0.75 |1.2]0.85 | 0.768
21 BG tri nha hang ngoai troi 0.3 |1.3]0.85]0.333
20->7 Van phong cho thué 0.3 |1.2]0.85]0.307
6->1 Sanh giao dich Ngan hang 0.3 |1.2]0.85]0.307
Ngam 2->1 Dung cho duong xe chay 0.5 |1.2]0.85]0.512

2.3 Chon kich thwéc dim bet:

Chiéu cao dam bet hg, chon tdi da theo :
h,, <2h, (h, : chiéu day ban san)

Chon hgp== 400 mm.
Chon bé rong dam bet ba= 1200 mm.
Chon dam bién c6: bxh = 0.3x0.9 m?.

2.4 Chon so bg kich thudée tiét dién cot:

Tict dién cot dugc chon so bo theo cong thirc:

Ay KN
Rb

Trong do:

+Rp: cuong do chiu nén cua béténg. V&i bétong cd cdp bén nén B25 thi Ry =
1450(T/m?)

+ke: hé sb xét dén anh hudng khiac nhu mémen udn, ham lugng cbt thép, do manh
cua cot. ki=1.2 1.5 ddi véi cot chiu nén 1éch tim. Do cot 1am viéc gﬁn nhu dung tdm nén
chon k=1.

+N: luc nén duogc tinh toan gﬁn ding nhu sau:
N = ms.q.Fs
Trong do:
ms: sO san phia trén tiét dién dang xét.
Fs: dién tich mat san truyén tai trong 1én cot dang xét.
q: tai trong twong duong tinh trén mdi mét vudng mit san.
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- Cot bién:
ot g.s |Hoattd N Atinh| b | h |Achon
A 2
fang - jms|Fs(m) (Tm) |(Tm) | (Tm®) | (T) X (m’) [(m)|(m)| (m?)
21+Méai | 2] 40.5 [0.848]0.165] 036 [ 111.21] 1 [0.077]0.7]0.7] 0.49
1620 | 9| 40.5 [0.848[0.165| 0.36 |500.46| 1 [0.345]0.7[0.7| 0.49
11+15 15| 40.5 [0.848 0.165| 0.36 | 834.1 | 1 [0.575]0.8]0.8] 0.64
610  |18] 40.5 | 0.848]0.165] 0.36 [1000.9| 1 | 0.69 |0.9]0.9] 0.81
25 21| 40.5 | 0.8480.165| 036 |1167.7| 1 [0.805| 1 | 1 | 1
Ham 2+ Limg|25] 40.5 | 0.8480.165] 036 [13902| 1 10959 1 | 1| 1
- Cot gitra:
ot g.s |Hoattd N Atinh| b | h |Achon
A 2
fang - jms|Fs(m) (Tm) |(Tm) | (Tm®) | (T) « (m’) [(m)|(m)| (m?)
21+Mai [ 2| 81 [0.848[0.165] 036 22243 1 (0453 1 [ 1| 1
16+20 | 9| 81 [0.848[0.165| 036 |1000.9| 1 | 069 | 1 [ 1 | 1
11+15 |15 81 [0.848]0.165| 036 [16682] 1 [ 115 | 1 |1 ] 1
610  |18] 81 |0.848[0.165| 036 [2001.8| 1 |1.381|12]12] 1.44
25 21| 81 |0.848]0.165]| 036 [2335.5| 1 |1.611|13]|1.3] 1.69
Ham 2+ Limg|25| 81 |0.848/0.165] 036 |2780.3| 1 [1.917[13[13] 1.69
Kich thuéc cot phai dam bao diéu kién 6n dinh. Do manh A dwgc han ché nhu sau :
A =1lo/b < Aob
i v6i cot nha Ao, = 31.
lp : chidu dai tinh toan ctia cAu kién; voi cot hai dau ngam 1o = 0.71
+ Cot ting ngam 2- ting 5 ( trir tang 1):
1=330cm =>1lo=231cm =>lo/b=231/100 =2.31 < Ao
+Cot tang 1 : 1 =660cm => lo = 462cm => lo/b = 462/100 = 4.62< Ao
+Cot tang 6-10 : 1=1330cm =>10=231cm =>lo/b =231/90 =2.56 < koo
+ Cot tang 11-15 : 1=330cm =>10=231cm =>1lo/b =231/80 = 2.89< Lop
+ Cot tang 16- ting mai :  1=460cm => 10=322cm => lo/b =322/70 =4.6 < kob
Vay cac cot da chon déu dam bao diéu kién 6n dinh.
2.5. Chon so b tiét dién vach:
Chiéu day thanh vach t chon theo céc diéu kién sau:
150mm {ISOmm
=11 = .
—H 165mm
20
Chon chiéu day vach ngoai, vach trong 1a 300 mm.
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2.6. Kiém tra kha nang chéng chgc thiing cuaa san.
Tinh toan cho mt cot nguy hiém nhat bxh=0,6x0,6 m*
Céc thong so vat liéu Cap 25 ¢o:

Ry = 1450 T/m?
Rt =105 T/m?
Dam bet day = 50 (cm)
Tinh toan theo TCXDVN 356-2005(hi¢n hanh):
P<R,bh,

Trong do :

P : tai trong gy nén su pha hoai theo kiéu dam thing. Gia thiét
mat pha hoai nghiéng mot goc 450 . Ta co

P= q[zll2 —(c+2h0)1

Véi q=1.07 T/m? ( c¢6 ké trong lwong ban than )
l1 = b= 9 m: kich thudc hé ludi cot.
¢ = 0.7 m: kich thudc dau cot.
ho = 0.38 m: chiéu cao hitu ich ctia dim bet.
Vay: P = 1.07x[(9x9-(0.7+2x0.38)*]= 85.611 T
Rut = 105 (T/m?): cudong d6 chiu kéo tinh todn clia bétdng san
b = 4(ctho) = 4x(0.7+0.38) =4.32 m.
Viy:
Ruibho= 105x 4.32x0.38= 172 T
Nhén thay diéu kién choc thung duoc dam bao dbi voi cot co tiét dién nho nhit nén
cling dugc dam bao ddi véi cac cot con lai.
2.7 Cac phwong phap tinh toan:
O déy ta cha yéu xét hai phuong phap 13 : -Phuong phap khung twong duong .
- Phuong phap phan tir hiru han.
2.7.1 Phwong phap khung twong duwong.

Phuong phap khung tuong duong lién quan to1 viée biéu dién hé san 3 chiéu boi mot
loat cac khung hai chiéu dugc phan tich cho cac tai trong tac dung trong mat phing khung.
Momen duong va am duge xac dinh tai cac tiét dién nguy hiém cua khung dugc phan phdi
t61 cac tiét dién cua ban thong qua cac nhip di qua cot, ddm va céc nhip giira. So v6i cach
tinh toan ctia Lién x0 cii thi cach tinh toan cia tiéu chuan Mi va uc gan véi thuc té hon vi
c¢6 ké dén anh huéng ciia mdomen xoan theo phuong vudng go6c voi nhip tinh toan, vi vay
lam giam d¢ cimg cua cot khién cho mémen dugc phan ph01 lai(do ban san trong thuc té
vong kha nhiéu & cac dai trén cot), do d6 so dd gan véi gbi tya hon 1a ngam ¢ cac dai trén
cot. Cach phan ph6i moémen theo dai trén cot va giita nhip cia cac tiéu chuan Mi, c, Nga
1a gan nhu nhau. Sau khi xem xét cac yéu to trén, dong thoi qua phan nghién ciru & trén,
v6i su so sanh v6i cac két qua tinh toan bang phuong phéap phan tir hitu han, trong d6 an
nay sir dung phuong phap tinh toan khung tuong dwong theo tiéu chuan AS-3600
Xac dinh khung twong duong:

e =

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XDDD&CN Trang 19



PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER

B ot -

- Két cdu nha 3 chiéu duoc chia lam thanh cac khung twong dwong 2 chidu c6 do rong
dim bing bé rong dam bet.

- Dam: mémen quén tinh dugc xac dinh tir kich thueoce tiét dién .

- Cot: mémen quan tinh cua ct tai bat ki tiét dién nao co6 thé tinh bang mémen quan
tinh cua tiét dién bé tong, mémen quan tinh cta cot tir dinh toi ddy san tai mot diém
gia thiét 1 vo cung.

Tinh toan do cirng ciia khung twong dwong chiu tai trong ding.

- Do cung cua dam va cot duge tinh toan theo cong thuec:

K, - 4EI, K. - 4EI
LB LC

- Dbi véi cot, do con phan 1én mémen truyén vao ct thong qua mémen xodn, do d6
d6 ctng chéng xodn cua nhip s& lam giam d6 ctng cua cot. Dé tinh, dung phuong
phap cot tuong duong. Vo1 d6 cung tuong duong KEC<KC.

S N
I<EC ZKC ZKT
B 9E C
" L,(d-c2/L)°

X xy
C= 2(1—063}] 3

Trong do:
YKc :biéu dién tong do climg cua cot ban dau.
YK; :biéu dién tong do cimg chéng xodn cua cic canh tay don phia ngoai

- K : dugc tinh toan theo cong thirc SantVernan, cho mot phia L1

- X,y :céc kich thudc ciia dam, x<y.

Déi v6i cac tiét dién khong phai 1a hinh chir nhat, C dugc tinh toan bang cach chia hinh
ra thanh nhiéu hinh chit nhat va tinh tong C cta cac hinh chir nhat thanh phan. Vi gia tri C
tinh boi cach nay ludn nho hon gid tri ding theo 1i thuyét, cho nén phai chia theo cach dat
duoc gid tri C tdng cong 1on nhét.

Sau khi d3 tinh toan duoc d6 climg twong duong cia cot. D& mé hinh hoa vao may tinh
mot cach van giit nguyén cac kich thudc hinh hoc, d6 cing twong duong cia cdt duge quy
d6i bang cach tinh toan médun dan hdi twong duong.

Phuong phép ndy c6 han ché 1a kho ap dung vao thyc tién tinh toan nén trong dé tai nay
em xin phép duoc tinh san theo phuong phap phan tir hiru han.

2.7.2 Phwong phdp phan tir hitu han.

2.7.2.1Khdi qudt vé phwong phdp phan ti hitu han.
2.7.2.28w roi rac hod két cdu lién tuc:

Ngay nay, nguoi ta da xay dung duoc nhiing phuong phap tinh bang s6 manh d¢é giai
quyét cac bai toan vé& moi truong lién tuc. Cac phuong phap tinh hién dai nay dugc st
dung mot cach co hi¢u qua dé phan tich cac két cau bang cach sir dung mot mo hinh roi rac
dé mo hinh hoa két ciu thuc. Trong sé d6 ¢ thé ké dén phuong phap sai phan hiru han,
phuong phap phan tir bién, 1y thuyét tuong duong nang luong,... va phuong phép phan tir
hitu han. Cac phuong phap nay dugc phan biét theo ban chét cua cach roi rac hoa két cdu
lién tuc. Phuong phap phan tir hitu han (PTHH) xdy dung trén co s& 1di rac hoa vé mat vat
ly.

Trong phuong phap phan tir hitu han, vat thé lién tuc dugc thay thé bang mot s hiru
han cdc phén tir roi rac ¢6 hinh dang don gian, chiung duoc lién két voi nhau tai cac

e =
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nat. Cac phan tr ndy van 1 cac phan tir lién tuc trong pham vi ctia né, nhung do ¢6 hinh
dang don gian nén cho phép nghién ciru dé dang hon dua trén co sé cia mot sé quy ludt vé
su phan bd chuyén vi va noi luc (chiang han nhu Iy thuyét dan hoi).

DPé dam bao tinh chinh xac va thuan loi khi tién hanh phan tich, mo hinh roi rac hoa
phai thoa mén hai yéu ciu sau:

- Xép xi cang chinh x4c cang tot cac tinh chat hinh hoc va vat liéu cia két cAu thuc.

- Tranh cang nhiéu cang tbt nhitng phuc tap vé mit toan hoc khi dung mé hinh dé tinh
toan.

Két cu lién tuc duge chia thanh mot sb hitu han cac mién hodc cac két ciu con co
kich thuéc cang nho cang tot nhung phai hitu han. Cac mién hodc cac két cu con duoc
goi la cac PTHH, ching c6 thé c6 dang hinh hoc va kich thudc khéac nhau, tinh chit vat
lidu duogc gia thiét khong thay d6i trong mdi phan tir nhung c6 thé thay dbi tir phan tir
nay sang phan tir khac.

Kich thuéc hinh hoc va sd luong cac phan tir khong nhirng phu thudc vao hinh dang
hinh hoc va tmh chat chiu luc cua két cdu (bai toan phang hay bai toan khong gian, hé
thanh hay hé tdm vo...) ma con phu thudc vao yéu cau vé mic do chinh xac ctia bai toan
dat ra.

Déi v6i hé thanh thi PTHH 1a cac thanh, d6i véi hé két cau dang tAm thi phan tir hitu
han 1 cac tAm tam giac, chit nhat,... con ddi vé6i vat thé dan hoi thi PTHH 1a cac hinh chop,
hinh try, hinh hop,,... Néu két cdu co dang cong, ngudi ta c6 thé sir dung loai PTHH c6 cac
canh hay mat cong.

2.7.2.1.2. H¢ lu6i Phan tir hitu han

Sau khi roi rac hoa két cdu lién tuc, cac PTHH lai duogc gia thiét ndi véi nhau tai mot
s6 diém quy dinh (thuong 1a cac dinh ctia mdi phan tir) goi 1a cac nat, con toan bo tap hop
cac ph?m tor dugc roi rac goi la ludi PTHH.

Lu6i PTHH cang mau, nghia 1a s6 luong phan tir cang nhiéu hay kich thudc cua phan
tir cang nho thi mirc d6 chinh x4c cia két qua tinh toan cang ting, ty 18 thuan véi sb
phuong trinh phai giai.

S6 lwgng phan tir hay noi khac di 1a sb lugng nut c6 lién quan dén s luong an sé coa
bai toan. Thong thudng, véi mot bai toan khong phire tap 1dm, khi phan tich bang phuong
phap PTHH, ciing phai giai hé phuong trinh chira hang trim an. Véi nhimg két cdu phuc
tap, doi hoi murc d6 chinh xac cao, sb 4n sb co khi 1én dén hang nghin. Diéu d6 cho thiy
phuong phap PTHH doi hoi phai ¢ may tinh dién tir dé thuc hién. Uu diém ndi bat cua
thudt toan trong phuong phap PTHH 1a don gian, tinh hé thdng cao rat pht hop véi may
tinh dién tir. Vi sy phat trién nhanh choéng cia may tinh dién tir, viéc gidi mot h¢ phuong
trinh véi s an s 16n khong con 1a mot diém dang ngai nhu trude déy nita.

2.7.2.3Tinh todn hé san véi phirong phdp phan tir hitu han.
Stur dung chuong trinh tinh toan SAFE , m6 hinh h¢ san véi cac s6 liéu sau:
- Bétong B25: - E =3000000 T/m?.
- Hé s6 Poisson: 0.2
- Dam ¢ tiét dién: -Dambet:  bxh = 1.2x0.4 m%
- Dam bién: bxh = 0.3x0.9 m%.
- Cot c6 tiét dién: bxh =0.8x0.8 m?.

e =
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- San day 20 cm.
- Véach day 30 cm.

Két qua momen dwoc trinh bay bén dwéi:

[ SAFE - safe. san dien hinh - [Slab Resultant Mxx Diagram, - (TT)]
][E Ele Edit Wiew Define Draw Select Assign  Apalyze Displey Design  Detsiing  Options  Help

D E d& » 2@ eAmO0 M dyw & 5@ . | OLASE.

[ TS ] : 0
| Mave cursor over contoured element for resultant values 3635, 36.317 [Tarm =]

Momen Mxx

[# SAFE - safe. san dien hinh - [Slab Resultant Myy Diagram - (TT)]
[d Ele Edt View Defne Draw Select Assign Apslyse Display Design Detaling Gptions Help

D | | g @y PPEEP M Wy 6 A . |OLASE-

Move cursar over contoured element for resultant values -4.057 , 36.663

o ——
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2.8- Tinh to4n va thiét ké ciu kién san

2.8.1 Vat liéu:

- Bétong B25 c6: Rb = 14,5(MPa) = 145(kg/cm?2).
Rbk = 1,05(MPa) = 10,5(kg/cm2).

- Cot thép ¢ < 8: dung thép CI co: Rs = Rsc = 225(MPa) = 225 (T/m?).

- C6t thép ¢ > 8: dung thép CII ¢6: Rs = Rsc = 280(MPa) = 280 (T/m?).

2.8.2 Tinh todn cot thép:

Tinh thép ban nhu cau kién chiu uén c6 bé rong b = Im; chiéu cao h = hyp

M
R, b.h

+X4c dinh: «,, =

Trong d6: ho= h-a.

PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
Momen Myy
Noi lwe trong cac 6 ban:
N
M,
M,
l2
M | M 1 IVI'I
M,
Vv
) - h s
O san Si:
M= -1.5 Tm. Mi=1.6 Tm Mpr=-3.3 Tm
Mp=-1.5Tm M>=1.6 Tm Mp=-2.7Tm
O san Sy
M= -3.3Tm. Mi=2.2 Tm Mp=-3.3 Tm
Mp=-2.1 Tm M>=2.7 Tm Mrr=-3.3 Tm
Osan Sz :
M= -3.3Tm Mi=24 Tm Mpr=-2.6 Tm
M= -2.4 Tm M>=3 Tm Mpr=-2.4Tm
O san Sq:
M= -1.9 Tm Mi=2.5 Tm Mr=-3.3 Tm
M= -3.3 Tm M>=2.64Tm Mrr=-3.3 Tm
O san Ss:
M= -3.3Tm. M;=2.2 Tm Mp=-3Tm
M= -3.3 Tm M>=2.2Tm Mp=-3.3 Tm
O san Se:
M= -0.6 Tm. Mi=0.44 Tm Mpr=-0.6Tm
Mp=-3.3 Tm M>=0.3 Tm Mp=-3.3 Tm

e
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a:khoang cach tir mép bé tong dén chiéu cao lam viéc, chon 16p dudi a=2cm.
M- moment tai vi tri tinh thép.
+Kiém tra diéu kién:
-Néu a, > a,: ting kich thudc hodc ting cap do bén cua bétong dé dam bao dicu
kién han ché o, <a,

-Néu @, <a,: thitinh ¢ =051+ 1-2a, |

Dién tich cdt thép yéu cau trong pham vi bé rong ban b= 1m:

T _ M 2
TRy (em”)
Chon duong kinh cot thép, khoang cach a gitra cac thanh thép:
o 100

S
B6 tri c6t thép véi khoang cach " < o™, tinh lai dién tich c6t thép bd tri 45T

£5.100

BT
a

A7 = (cm?)

Kiém tra ham lugng cdt thép:
[4BT
1% =—=— 100%
100.4,
Hinin S HS Mgy
u nam trong khoang 0,3%+0,9% 1a hop 1y.
Néu p<ptmin = 0.1% thi Asmin = pmin .b.ho (cm?).
Két qua tinh toan cho trong ban sau:
2.9. B tri cot thép:
- C6t thép tinh ra duoc bd tri dam bao theo cac yéu cau qui dinh .
- Cbt thép 16p trén & nhip duoc bd tri theo cau tao.
Viée bd tri cbt thép xem ban vé KC.
IIL. Tinh to4n ciu thang ting dién hinh:

1650

N,
:

1650

4
I

1T
4200
1650

T 10

1650

I - |

L 2400 L , 3000 |,1200
7 7
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3.1 . Mt bang ciu thang:
Chon b= 300 mm, ta c6 h=150mm

Goc nghiéng ciia ban thang v6i mit phang nim ngang la:

-O1 :ban thang lién két & 4 canh : vach ctng cau thang, tudng,ddm chiéu nghi
Dcn,dam chéan thang(hodc chiéu t6i).

-02 :La 1 ban thang gip khuc c6 cac lién két voi tuong, dam chiéu nghi Dew, vach
ctng cau thang

-Dam chiéu nghi Dc, lién két & hai dau : gbi 1én tudng va vach cimg cau thang.

3.2.Tinh toan tai trong;
3.2.1.Badn thang O1 va Chiéu nghi (don vi tai trong T/m?):

3.2.1.1Tinh tai: Gdm cac 16p

-Lép da Granite : g1 = ny.s _brh
Vb + 1’
-Lép vira 16t : g2 = ny.s _bth
b+ R
b+h
-Bac gach: g3 = ny———
b+ h?

-Lép vira lot : g4 = ny.s

-Lop ban BTCT : g5 = ny.d

-L6p vira trat mat dudi : g6 = n.y.d

Téng congtinhtdi:g=gi+ g+ g3+ gst gs+ g

Bang tinh tinh tii ban thang va chiéu nghi

Chidu Trong
) b h n luong St
Vat liéu da oA
ay riéng
(m) (m) (m) (T/m?) | (T/m?)
Ban , )
thang ba granit 0.02 0.3 0.15 1.1 2.8 0.083
Lop viralot | 0.02 0.3 0.15 1.3 1.6 0.056
Bac gach 0.3 0.15 1.2 1.8 0.145
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Lopviralot | 002 | 03 | 015 | 13 1.6 | 0.042
Ban BTCT | 0.08 1.1 25 | 022
Lopvia | o015 | 03 | 015 | 13 1.6 | 0.031

trat
Téng 0.577
Pa granit | 0.02 1.1 28 | 0.062
Lop vita lot | 0.02 13 1.6 | 0.042

Chiéu

nghi | Ban BTCT | 0.08 1.1 25 | 022
Lopvira | 45 13 1.6 | 0.031

trat
Téng 0.355
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3.2.1.2.Hoat tdi:
Ban thang: p1 = n.p®. cosa
Chiéu nghi:pz = n.p*
p° = 0.4 (T/m?)
— pi=0.4x1.2x0.894 =430 (T/m?), p>=0.4 x 1.2 =0.48(T/m?)
Téng tai trong theo phuwong thing ding phan bd trén 1m? ban thang va ban chiéu
nghi:
Qb =g+ pcosa =0.577 + 0.43 =1 (T/m?)
qm=g+p =0.355+0.48 =0.835(T/m?)
3.2.2.Tdi trong dam Dc(don vi tdi trong T/m):
3.2.4.1.Tdi trong phdn bo:
Chon kich thudc,tiét dién ddm b x h = 150x250 (mm)
-Phan BTCT : ¢; = nyb.(h—h,)
-Phan vita trat : ¢, = n.y.5.(b+2h - 2h,)
-Do ban chiéu nghi truyén vao : qs = Qe %‘
Téng cong tai trong phan bd : qa= qi+ 2+ qs

Bang tinh tai trong dAm chiéu nghi Dcn tang dién hinh

H gtt
Dim | Vitliia| dYy H, B (m) vt riong
(m) " | (ym)
(m) tlin (T/m’)
Phln
0.08 0.15 |0.25 11 2.5 0.07
BTCT
Vila trot 0.015 0.08 0.15 |0.25 1.3 1.6 0.0153
Dcn
Do chil lu
ngh!] 0.4175
tr.v o
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Tlng 0.503
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3.2.3.Tai trong dam chiéu téi Der(don vi tdi trong T/m):
Tai trong phéan bd:
Chon kich thudc,tiét dién ddm b x h = 150x250 (mm)
-Phan BTCT : qi = nyb.(h—h,)
-Phén vita trat : Q2 = nyb.(b+2h—-2h,)
-Do 61 truyén vao : q; qu.%l(l—Zﬁz + %)
-Do 69 ban san truyén vao : q3 = qb.%‘(l -2B8*+ %)
Tong cong tai trong phan bd : qa = qi+ @+ s
Bang tinh tai trong dim chiéu t6i Dcr ting dién hinh
H gtt
Dim | Vitlidu | dYy H, B (m) vt riong
(m) " | (1/m)
(m) tlin (T/m’)
Phiin
0.08 015 |0.25 1.1 25 0.07
BTCT
Der -
Vilatrot | 0.015 | 0.08 015 |0.25 1.3 1.6 0.0153
Tlng 0.0853
3.2.4 Tdi trong con thang:
Chon kich thuée tiét dién cén 13 : he= 1/12=3600/12= 300 mm.
be= 100 mm.
Trong lugng phan bétong: g, =nyb.(h—h,).
Trong luong phén vita trét: g, =nyo.(b+2h—nh,)
Trong lugng lan can: Hoa sat:  q=0.045 T/m.
Tai trong do 6 ban truyén vao: q= qb.%
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Bang tinh tii trong con thang tang dién hinh

H gtt
Dim|Vitliiu| dy H, B (m) vt riong
(mn) > | @m)
(m) tlin (T/m’)
Phiin
0.08 0.1 0.3 1.1 25 0.06
BTCT
Viatrot | 0.015 | 0.08 0.1 0.3 1.3 1.6 0.0193
Tr.ll[ng
0.045
Cln | lancan
thang
Do u
blin
0.5
truyl /n
Vo
Tlng 0.63
3.3.Tinh toan ndi luc va cot thép:
- Bétong B25 c6: Rb = 14,5(MPa) = 145(kg/cm?2).
Rbk = 1,05(MPa) = 10,5(kg/cm?2).
- Cot thép ¢ < 8: dung thép CI cé: Rs = Rsc = 225(MPa) = 225 (T/m?).
- C6t thép ¢ > 8: dung thép CII ¢6: Rs = Rsc = 280(MPa) = 280 (T/m?).
3.3.1.Tinh toan ban thang va ban chiéu nghi:
3.3.1.1.Tinh toan ngi lyc ban thang:
, A 2L 3600 o s
-Ban thang O1 ti s6 = ==—— = 3.6— lam viéc nhu ban loai dam.
I, 1000
-Tai trong qui vé phuong vudng goc voi mit ban : q = gp.cos
Noi luc trong san ban dam:
-Cit dai ban theo phuwong canh ngin va xem nhu 1 dim. _1m
. /4 2 \
—Tai trong phan bo déu tac dung trén dam:
q=qgb.cosa .1m (T/m) -
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-Tuy lién két canh ban ma c6 so do tinh doi véi dam.

q q q
Ry, PIITY TEEEEN
sl i hr
[ by poo by
| Man-%ﬁ *ﬂr mjf_?_g /] Mmmz_(ll_g
T

2
M i%_l .2.Tinh toan cot thép : ~ 1 7

max , 2 2 P
-Cét thép dugc tinh véi dai bag caB8lrong b = 1m va tinlytoarfhhu cau kién chiu
, max 128 max 24
uodn.

- Xacdinh om va C:

Om = -, phai thod man di€u kién : om < ar

R,b.1

§=0,5 (1+1-2a, )

- Tinh As: Dién tich ¢t thép san xac dinh theo cong thirc sau :

As = M
R,.G.h,

- Kiém tra ham luong cbt thép:

100.4,
b.h,

%

/umin% < IU% =

- :umax

Ham luong cot thép cua san hop 1y khi thoa mon diéu kién : 0,3% < u% < 0,9%

% . Trong d¢ fa la dién tich mot thanh thép.

0

B6 tri ¢t thép véi khoang cach a =

Tién hanh 1ap bang tinh toan thép trong cac 6 san, két qua duoc thé hién & bang.

Véi loai ban dam c6 so dd 1 ddu ngam 1 dau khép.

Kich thu6dTaitrond  Chiéu day .
X Ty s0 Moment
STT So do tinh toan | 1 L q h | a|h b
/1]
(m) | (m) | (N/m?) |(mm) |(mm) |(mm) (N.m/m)
15.0(65.0 Mu = 9/128 -A-L= 629
Bén thang 1.00{3.60| 8940 | 80 3.60 _
15.0{65.0 M,= -1/8-GL=_1118
) 15.0(65.0 M = 9/128 -G-L =" 845
Chiéu nghi 1.20(2.40| 8350 | 80 2.00
15.0{65.0 Mg= -1/8 -Q-L=-1503
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Tinh thép Chon thép
STT | So dd tinh toan : A" [Hlwong © |a™ | a®"| A" |H.luong
om (em?/m) | W™ (%) | (mm) | (mm) | mm) | (cm? ) | (BT 2%)
0.01010.995| 0.65 | 0.10% | 6 |435]|200| 1.41 | 0.22%
Ban thang
0.0180.991| 0.77 [0.12% | 6 |367]|200( 1.41 | 0.22%
; 0.01410.993| 0.65 [0.10% | 6 |[435]200( 1.41 | 0.22%
Chiéu nghi
0.02510.988 | 1.04 | 0.16% | 6 |272]200| 1.41 | 0.22%
3.3.2.Tinh todn cén thang:
3.3.2.1.Tinh toan noi lyc:
So d6 tinh: Dam don gian chiju tai trong phan b
qa= 0.63 (T/m)
Xac dinh ndi lyc dam ta 6 :
max = q1%/8 = 1.02(Tm) ; Qmax = ql/2 =0.315(T)
3.3.2.2.Tinh todn cot thép:
3.3.2.2.1.Tinh todn cot thép doc:
6
Xacdinh o= —2 = 10210 _ 4 596< o= 0,428
R, bh, 14,5.100.270
1+41-2
L= N T _ 95
2
-Tiét dién ct thép tinh toan
5
A= 202Xy 45 (em2)
28000.0,95.27
-Tinh ham lugng cdt thép
A
1% =5 100% =42 100% = 0.53 % > 0.1%
b.h, 10.27
Chon c6t thép doc 1 @14 ¢6 fs = 1.54 (cm?). Ta tinh lai u %= 0.58%
3.3.2.2.2.Tinh todn cot thép dai:
-Dung bétong cip bén B25 cd Ry = 1450(T/m?), Rye = 105 (T/m?).
-C6t dai nhom A-I1¢od Rgw = 18200(T/m?).
-Gia tri lyc cit 16n nhét tai gbi tya : Q = 0.315 (T)
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-Kiém tra diéu kién :
Qb= 0.6.Rp.b.ho = 0,6.105.0,1.0,27 = 1.701 (T)
-Q =0.315<1.701 (T):bé tong du chiu cit khong can tinh cot dai.
-Ta bd tri cdt dai theo cAu tao chon ®6,s = 15 (cm) cho dam tai géi va
s=20(cm) tai nhip.
3.3.3.Néi lwe dam chiéu nghi va chiéu tdi :

Vi tai trong tac dung 1én dam chiéu t6i nhé hon dam chiéu nghi nén ta tinh toan va
bb tri cot thép cho dam chiéu nghi rdi b tri tuong tw cho dam chiéu t6i dé tién cho tinh
todn va thi cong.

3.3.3.1.Tinh toan noi luc:

So d6 tinh: Dam don gian chiju tai trong phan bd va tai trong tap trung.
qa= 0.63 (T/m) P= %qCICZ 0,5.0,63.3,6= 1,134 T.

P=1.134T
0=0.503 T/m

1000 l 400 l 1000
T T

A hs
| |

Xéc dinh ndi lyc dam ta c6 :

Mmax = 1.5(Tm) ; Qmax=1.7376 (T)
3.3.2.2.Tinh todn cot thép:
3.3.2.2.1.Tinh todn cét thép doc:

M 15x10°
R, bh)} 14,5.150.220°

1+{1-2a, 0.923
2 2

-Xéc dinh om = =0,142< or= 0,428

— (=

-Tiét dién cdt thép tinh toan

5
A X1 5 638 (cm?)
28000.0,923.22

-Tinh ham lugng cdt thép

e _—
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1% =b%.100% =%.100%= 0,8 % >0,1%

Hy
Chon cbt thép doc 2 @14 ¢6 fs = 3.08 (cm?). Ta tinh lai 1 %= 0.9%
3.3.2.2.2.Tinh todn cot thép dai:
-Dung bétong cip bén B25 co Ry = 1450(T/m?), Ry = 105 (T/m>).
-C6t dai nhom A-I1 c6 Ry = 18200(T/m?).
-Gia tri lyc cit 16n nhét tai géi tua: Q=1.7376 (T)
-Kiém tra diéu kién :
Qb= 0.6.Rpi.b.ho = 0,6.105.0,15.0,22=2.079 (T)
-Q = 1.7376 <2.079(T):bé tong du chiu cit,khong can tinh cot dai.
-Ta b trf c6t dai theo cu tao chon ®6,s = 15 (cm) cho dam tai gdi va
s=20(cm) tai nhip.
Tinh toan cdt treo tai vi tri ¢6 luc tip trung:

_ P _1134.10°
"R, 22500

sw

=0.504 cm?. Chon 2d6 bb tri hai bén con thang.

o
Q>4
=
@
Z,
jll
[
[
| |
T
L__
.
|
|
|
|
_/\,_L

4 06

3.3.4.Dam chan thang:
-Tiét dién 150x250mm
-Cét thép dat theo c4u tao.
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I- CAC HE KET CAU CHIU LUC TRONG NHA CAO TANG

Céc hé két cau BTCT toan khdi dugc sir dung phd bién trong cac nha cao tang bao
gdm: h¢ két cAu khung, hé két cu tuong chiu lyc, hé khung vach hon hop, hé két cau hinh
dng va hé két cau hinh hop. Viéc lwa chon hé két cu dang nay hay dang khac phy thugc
vao diéu kién cu thé cua cong trinh, cong nang su dung, chiéu cao cua ngdi nha va do 16n
clia tai trong ngang (dong dat, gio).

1.1 Hé két cAu khung:

Hé két cdu khung c6 kha ning tao ra cac khong gian 16n, linh hoat thich hop véi cac
cong trinh cong cong. Hé két cau khung c6 so dd 1am viéce rd rang, nhung c6 nhuge diém
1a kém hiéu qua khi chiéu cao cua cong trinh 16n. Trong thuc té két ciu khung BTCT duoc
su dung cho cac cong trinh co chiéu cao dén 20 tang ddi vOi cap phong chong dong dat
<7; 15 tang d6i véi nha trong ving c6 chin dong dong dat cip 8 va 10 ting d6i véi cap 9.

1.2 H¢ ket cAu vach cirng va 16i cirng.

Hé két cdu vach cing co thé dwgc bd tri thanh hé thdng theo mot phuong, hai
phuong hodc co the lién két lai thanh cac hé khong gian goi la 161 cing. Dic diém quan
trong cua loai két ciu nay 1a kha nang chiu lwc ngang t6t nén thudng duoc st dung cho cac
cong trinh ¢ chiéu cao trén 20 ting. Tuy nhién do cing theo phwong ngang ciia cac vach
clng to ra 1a hiéu qua ¢ nhitng d6 cao nhat dinh, khi chiéu cao cong trinh 16n thi ban than
vach cimg phai c6 kich thuée du 16n, ma diéu do thi kho cé thé thue hién duoc. Ngoai ra,
hé¢ thong vach clmg trong cong trinh 1 su can trd dé tao ra cac khong gian rong. Trong
thuc t& hé két ciu vach cung thuong duogc st dung co6 hi€u qua cho cac cong trinh nha o,
khach san voi d§ cao khong qua 40 tﬁng dbi voi cap phong chong dong dat < 7. Po cao
gioi han bi giam di neu cap phong chéng dong dét ciia nha cao hon.

1.3.H¢ ket cAu khung-giang (khung va vach cirng).

Heé két cau khung-giang (khung va vach cimg) duoc tao ra tai khu vuc cu thang bo,
ciu thang may, khu vé sinh chung hodc ¢ cac tuong bién, la cac khu vie co tuong lién tuc
nhiéu tang. Hé théng khung dugc bd tri tai cac khu vye con lai cua ngdi nha. Hai hé thong
khung va vach duoc lién két v6i nhau qua hé két cau san. Trong truong hop nay hé san lién
khéi ¢ y nghia rat 16n. Thuong trong hé théng két cau nay hé thdng vach dong vai tro chu
yéu chiu tai trong ngang, hé khung chu yéu dugc thiét ke dé chiu tai trong thang dung. Sy
phan r6 chirc nang nay tao diéu kién t6i wu hoa cac cau kién, giam bot kich thudc cot va
dam, dap ng dugc yéu ciu cua kién trac .

Hé két cau khung -gidng t6 ra 1a hé két cau t6i uu cho nhleu loai cong trinh cao
tang. Loai két cdu nay st dung hiéu qua cho cac ngdi nha dén 40 tang. Néu cong trinh
duoc thiét ké cho ving c6 dong dat cap 8 thi chiéu cao tdi da cho loai két cdu nay 1a 30
tang, cho ving dong dat cap 9 1a 20 tang .

1.4.Hé thong két cau dic biét

( bao gom hé thong khung khéng gian ¢ cdc tang dwdi , con phia trén la hé khung
giang).

Pay 1a hé két cau dic biét duoc Gmg dung cho cic cong trinh ma & cac tang dudi doi
hoi cac khong gian lon. HE két cau kiéu nay c6 pham vi ing dung gidng hé két cau khung
glang, nhung trong thiét ke can dic biét quan tam dén h¢ thong khung khong gian & cac
tang dum va két ciu cua tang chuyen tiép tir hé théng khung khong gian sang hé thong
khug- glang Phuong phap thiét ké cho hé két ciu nay nhin chung 1a phic tap, dic biét 1a
van dé thiét ké khang chin.

e =
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1.5.Hé két cau hinh ong .

Hé két cu hinh 6 dng c6 thé dugc cau tao bang mot éng bao xung quanh nha gbm hé
thong cot, dam, gidng va clng ¢o the duoc cdu tao thanh hé théng dng trong ong Trong
nhiéu truong hop nguoi ta cau tao dng & phia ngoai, con phia trong nha 1a hé théng khung
hodc vach cimg hodc két hop khung va vach ctimg. Hé thong két cAu hinh éng c6 d6 cing
theo phuong ngang 16n, thich hop cho loai cong trinh c6 chiéu cao trén 25 ting, cic cong
trinh ¢6 chiéu cao nho hon 25 tang loai két cdu nay it dugc st dung. Hé két cu hinh 6ng
c6 thé duoc sir dung cho loai cong trinh c6 chiéu cao toi 70 ting .

1.6.Hé két cAu hinh hop.

Ddi véi cac cong trinh c6 do cao l6n va co kich thudc mat béng 16n, ngoai viéc tao
ra hé théng khung bao quanh lam thanh éng, ngudi ta con tao ra cac vach phia trong bang
hé théng khung v&1 mang cot xép thanh hang. H¢ két cAu dic biét nay c6 kha nang chiu luc
ngang 16n thich hop cho céc cong trinh rat cao. Két ciu hinh hop c6 thé str dung cho cac
cong trinh cao t6i 100 tang.

II- HE KET CAU CHIU LUC VA PHUONG PHAP TiNH TOAN KET CAU

2.1. Hé két cAu chiu lue.
Tir sy phan tich nhimng wu diém, nhugc diém, va pham vi ing dung cua timg loai két
céu chiu lyc & phan 1, ta quyét dinh sir dung hé két ciu khung-vach cho cong trinh.
2.2.Phwong phap tinh toan hé két cu.
2.2.1.Tinh toan theo ETABS 9:
2.2.1.1 Cac quy woc cua ETABS:

Gidng nhu nhitng phan mém tinh toan két cdu xdy dung bang phuong phap phan tir
hitu han khac, ETABS chia hé chiu luc thanh cac thanh phén nhé hon goi 1a phﬁn tlr, cac
phan tir trong hé két ciu duoc lién két v6i nhau boi cac nit .

ETABS c6 cic loai phan tir chu yéu sau:

e FRAME: Phén ttr thanh.

e SHELL: Phan tir tim vo.

e ASOLID: Céc loai phan tir hai chiéu tng suét phiang, bién dang phing, doi ximg
truc.

e SOLID: Céc loai phan tur khéi ba chiéu.

Vi bai toan khong gian, mdi nut ¢d 6 thanh phan chuyén vi (3 thanh phan chuyen Vi
thing va 3 thanh phan chuyén vi xoay) ing voi 6 bac ty do. Mdi ‘thanh phan chuyen Vi
duoc biéu dién boi mot phuong trinh can bang Khi ta chia hé két ciu thanh nhleu phan tir
cang nhd bao nhiéu thi s6 lugng cac nut lién két giita cac phan tir ting Ién, s6 phuong trinh
cin bang tuong Gmg ciing ting 18n, viéc nhap dir liéu va giai bai toan s& mat nhiéu thoi gian
nhung dd chinh xac cling cao hon.

2.2.1.2.Tdi trong thang dimg:
Do ETABS c¢6 thé tinh dugc trong luong két cau nén ddi voi tai trong ding ta chi tinh:
+Trong lugng ban than cac 16p ciu tao va cac loai hoat tai tic dung 18n san, 1én mai.
+Tai trong tac dung 1én san, ké ca tai trong cac tuong ngan (day 100mm), thiét b,
tuong nha vé sinh, thiét bi vé sinh: déu qui vé tai trong phan bd déu trén dién tich 6 san.
+ Tai trong tudng bao tac dung 1én dam bién.
TAI TRONG PUNG
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‘ ’Tr(.),ng 11AI(_mg Tr?ng luc_)’vng Trol‘lg lugng Hoat tai san
Tang cac 16p cau tao tuong ngan tuong bao
(T/m?) (T/m?) (T/m) (T/m?)
Tang ngam 2 0.16 0.066 0.886 0.6
Tang ngam 1 0.16 0.066 0.886 0.6
Té‘mg 1 0.16 0.066 0.886 0.36
Téng lung 0.16 0.066 0.886 0.36
Té‘mg 2 0.16 0.066 0.886 0.36
Téng 3 0.16 0.066 0.886 0.36
Téng 4 0.16 0.066 0.886 0.36
Téng 5 0.16 0.066 0.886 0.36
Téng 6 0.16 0.066 0.886 0.36
Té‘mg 7 0.16 0.066 0.886 0.36
Téng 8 0.16 0.066 0.886 0.36
Té‘mg 9 0.16 0.066 0.886 0.36
Té‘mg 10 0.16 0.066 0.886 0.36
Té‘mg 11 0.16 0.066 0.886 0.36
Té‘mg 12 0.16 0.066 0.886 0.36
T?mg 13 0.16 0.066 0.886 0.36
Té‘mg 14 0.16 0.066 0.886 0.36
T?mg 15 0.16 0.066 0.886 0.36
T?mg 16 0.16 0.066 0.886 0.36
T?mg 17 0.16 0.066 0.886 0.36
T?mg 18 0.16 0.066 0.886 0.36
Té‘mg 19 0.16 0.066 0.886 0.36
T?mg 20 0.16 0.066 0.886 0.36
Té‘mg 21 0.16 0.066 0.886 0.39
Téng mai 0.16 0.066 0.886 0.9
Mai 0.3749 0.066 0.886 0.0975

2.2.1.3.Tai trong ngang:
+Tai trong gi6 dugce tinh theo Tiéu chuén tai trong va tac dong TCVN 2737-1995 va
theo theo Tiéu chuan tinh toan tai trong gi6 ASCE/SEI 7-05.
+Do chiéu cao cong trinh tinh tir mit méng dén mai 1a 85.1>40m nén cin cr vao

Tiéu chuan ta phai tinh thanh phan dong cua tai trong gio.

+Tai trong gi6 dong va tai trong dong dit dwgc tinh toan qui vé tip trung tai cac
murc san sau d6 phan bo thanh cac luc tap trung vao cac niut khung va vach theo ty 1€ khoi

lugng.

2.3Tai trong gio:

2.3.1.Tai trong gio tinh:
Gia tri tiéu chuan thanh phan tinh cua tai trong gié xac dinh theo cong thirc:
We=W,K.C (KG/m?)

e
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Gi4 tri tinh toan thanh phén tinh cua tai trong gié xac dinh theo cong thirc:
Wit=nWo.K.C (KG/m?).
Trong do:
+Wo: gia tri 4p luc gio lay theo ban d6 phan ving. Céng trinh xdy dyng tai
Thu ¢6 HA NOI , thudc vung ILB ¢6 We= 95(KG/m?).
+C: hé sb khi dong, xac dinh bé“mg cach tra bang 6.
Phia don gi6 : C=+0,8.
Phia khuét gié: C= -0,6.
+K: hé s6 tinh dén su thay ddi caa ap luc gio6 theo do cao.
+n: hé s6 do tin cdy cua tai trong gi6 1y bang 1,2.
*Quan niém truyén tai trong gio tinh:
-Dua tai trong gi6 tinh phan bé trén bé mit tuong xay vé thanh tai phan bd
tac dung 1én cac nut khung.

/

Bl =S,

I
A

TR

-Riéng d6i voi vach tai trong gio dugc khai bao la tai trong phan bb déu. Gia
tri tai trong phan bd déu nay duoc tinh bing gia tri trung binh cong cua cac gia tri tai trong
gi0 & muc san tang trén v gia tri tai trong gido & mirc san tang dudi.

Bang tinh ap lyc gio tinh tac dung lén cong trinh tai cac mirc san:

Vung gi6 1IB c6 Wo = 95(kg/m?)
Tang | z K Wsi(KG/m?)
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(m) c=0.8 | c=-0.6

1 0 0 0 0
Lung | 3.3 0.8189 74.68 | -56.01
2 6.6 0.9277 84.60 | -63.45
3 9.9 0.9979 91.01 | -68.26
4 13.2 1.051 95.85 | -71.89
5 16.5 1.094 99.77 | -74.83
6 19.8 1.1305 | 103.10 | -77.33
7 23.1 1.1623 | 106.00 | -79.50
8 264 | 1.1906 | 108.58 | -81.44
9 29.7 1.2161 11091 | -83.18
10 33 1.2394 | 113.03 | -84.77
11 36.3 1.2608 | 114.99 | -86.24
12 39.6 1.2807 | 116.80 | -87.60
13 42.9 1.2993 | 118.50 | -88.87
14 46.2 1.3168 | 120.09 | -90.07
15 49.5 1.3332 | 121.59 | -91.19
16 52.8 1.3488 | 123.01 | -92.26
17 56.1 1.3636 | 124.36 | -93.27
18 59.4 1.3777 | 125.65 | -94.24
19 62.7 1.3912 | 126.88 | -95.16
20 66 1.4041 128.05 | -96.04
21 69.3 1.4165 | 129.18 | -96.89
22 73.9 1.433 130.69 | -98.01
Mai | 78.5 1.4486 | 132.11 | -99.09
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Bang tinh dp e gio tinh quy vé cdc mit khung :
THEO PHUONG X TRAI

Nut A2 Bl Cl D2 A7 B7 C17 C7
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Tang | H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
U lsmd) | 1485 | 2970 | 2970 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) 0 0 0 0 0 0 0 0
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 330
Ling | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1109.00 | 2218.01 | 2218.01 | 1109.00 | 1124.7 | 1370.5 | 1370.5 | 1124.7
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
2 | Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1256.37 | 2512.74 | 2512.74 | 1256.37 | 1274.2 | 1552.7 | 1552.7 | 1274.2
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
3 | Fm? | 14.85 | 2970 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1351.50 | 2702.99 | 2702.99 | 1351.50 | 1370.6 | 1670.2 | 1670.2 | 1370.6
Nut A2 Bl Cl D2 A7 B7 Ci7 C7
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
4 | Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1423.32 | 2846.65 | 2846.65 | 1423.32 | 1443.5 | -1759 | -1759 | 1443.5
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
5 |Fm? | 14.85 | 2970 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1481.66 | 2963.31 | 2963.31 | 1481.66 | 1502.6 | 1831.1 | 1831.1 | 1502.6
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 330
6 |Fm® | 14.85 | 2970 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1531.09 | 3062.18 | 3062.18 | 1531.09 | 1552.8 | 1892.2 | 1892.2 | 1552.8
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
7 | Fm® | 14.85 | 2970 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1574.17 | 3148.33 | 3148.33 | 1574.17 | 1596.5 | 1945.4 | 1945.4 | 1596.5

b o
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B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
‘ H(m) | 3.30 3.30 3.30 330 | 330 | 330 | 3.30 | 3.30
Tang8 | gy | 1485 | 2070 | 2970 | 1485 | 2008 | 24.47 | 2447 | 20.08
P(kg) | 1612.46 | 3224.92 | 3224.92 | 1612.46 | 1635.3 | 1992.7 | 1992.7 | 1635.3
B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 330 | 330 | 330 | 330 | 3.30
9 |Fm® | 14.85 | 2970 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1647.01 | 3294.02 | 3294.02 | 1647.01 | 1670.3 | 2035.4 | 2035.4 | 1670.3
B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 330 | 330 | 3.30 | 330 | 3.30
10 |Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1678.54 | 3357.09 | 3357.09 | 1678.54 | 1702.3 | 2074.4 | 2074.4 | 1702.3
B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 330 | 330 | 330 | 330 | 3.30
11 [Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1707.59 | 3415.18 | 3415.18 | 1707.59 | 1731.8 | 2110.3 | 2110.3 | 1731.8
B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 330 | 330 | 330 | 3.30 | 3.30
12 [Fm®) | 14.85 | 2970 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1734.54 | 3469.09 | 3469.09 | 1734.54 | 1759.1 | 2143.6 | 2143.6 | 1759.1
B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30 | 3.30
13 | F(m?) | 1485 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1759.72 | 3519.43 | 3519.43 | 1759.72 | 1784.6 | 2174.7 | 2174.7 | 1784.6
B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 330 | 330 | 3.30 | 330 | 3.30
14 | Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1783.35 | 3566.69 | 3566.69 | 1783.35 | 1808.6 | 2203.9 | 2203.9 | 1808.6
B(m) | 4.50 9.00 9.00 450 | 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 330 | 330 | 330 | 330 | 3.30
15 |[Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1805.63 | 3611.26 | 3611.26 | 1805.63 | 1831.2 | 2231.5 | 2231.5 | 1831.2
B(m) | 4.50 9.00 9.00 9.00 | 609 | 742 | 742 | 6.09
Tang | Hm) | 3.30 3.30 3.30 330 | 330 | 330 | 3.30 | 3.30
16 | ) | 1485 | 2970 | 2970 | 29.70 | 20.08 | 24.47 | 24.47 | 20.08

P(kg) | 1826.73 | 3653.46 | 3653.46 | 3653.46 | - - - -
o il
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1852.6 | 2257.5 | 2257.5 | 1852.6
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 3.30 | 330 | 3.30
17 | Fm®) | 14.85 | 2970 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1846.77 | 3693.55 | 3693.55 | 1846.77 | 1872.9 | 2282.3 | 2282.3 | 1872.9
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 330 | 3.30
18 |F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1865.87 | 3731.74 | 3731.74 | 1865.87 | 1892.3 | 2305.9 | 2305.9 | 1892.3
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
19 |Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1884.12 | 3768.24 | 3768.24 | 1884.12 | 1910.8 | 2328.5 | 2328.5 | 1910.8
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 330 | 3.30
20 |F(m®) | 1485 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1901.60 | 3803.19 | 3803.19 | 1901.60 | 1928.5 | 2350.1 | 2350.1 | 1928.5
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 330 | 3.30
21 |F(m® | 1485 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1918.37 | 3836.74 | 3836.74 | 1918.37 | 1945.5 | 2370.8 | 2370.8 | 1945.5
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
Ting H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 330 | 3.30
22 |F(m% | 1485 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1940.69 | 3881.38 | 3881.38 | 1940.69 | 1968.2 | 2398.4 | 2398.4 | 1968.2
B(m) | 4.50 9.00 9.00 4.50 6.09 | 742 | 742 | 6.09
H(m) | 3.30 3.30 3.30 3.30 330 | 330 | 3.30 | 3.30
Mai Fm® | 1485 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 24.47 | 20.08
P(kg) | 1961.90 | 3923.80 | 3923.80 | 1961.90 | 1989.7 | 2424.6 | 2424.6 | 1989.7
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PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
"I-._:'__' '__‘:_.-l-'
THEO PHUONG X PHAI
Nut A2 Bl Cl D2 A7 B7 C7 C7
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Tang | H(m) | 3.30 | 330 | 330 | 3.30 3.30 3.30 3.30 3.30
Ul sm?) | 1485 | 29.70 | 29.70 | 14.85 | 2008 | 2447 | 2447 | 20.08
Pkg) | 0 0 0 0 0 0 0 0
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Ting H(m) | 3.30 | 3.30 | 3.30 | 3.30 3.30 3.30 3.30 3.30
Limg | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 831.75 | 1663.5 | 1663.5 | 831.75 | 1499.62 | 1827.39 | 1827.39 | 1499.62
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 3.30 3.30 3.30 3.30 3.30
2 | Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 942.28 | 1884.6 | 1884.6 | 942.28 | 1698.89 | 2070.22 | 2070.22 | 1698.89
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 3.30 3.30 3.30 3.30 3.30
3 | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1013.6 | 2027.2 | 2027.2 | 1013.6 | 1827.52 | 2226.96 | 2226.96 | 1827.52
Nut A2 Bl Cl D2 A7 B7 C17 C7
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 3.30 3.30 3.30 3.30 3.30
4 | Fm® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1067.5 | 2135 | -2135 | 1067.5 | 1924.65 | 2345.32 | 2345.32 | 1924.65
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 3.30 3.30 3.30 3.30 3.30
5 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1111.2 [ 2222.5|2222.5 | 1111.2 | 2003.53 | 2441.44 | 2441.44 | 2003.53
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 3.30 3.30 3.30 3.30 3.30
6 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1148.3 | 2296.6 | 2296.6 | 1148.3 | 2070.37 | 2522.89 | 2522.89 | 2070.37
B(m) | 450 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 3.30 3.30 3.30 3.30 3.30
7 | F(m®) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1180.6 | 2361.2 | 2361.2 | 1180.6 | 2128.62 | 2593.88 | 2593.88 | 2128.62
Tang8 | B(m) | 4.50 | 9.00 | 9.00 | 4.50 6.09 7.42 7.42 6.09
o il
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PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
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H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1209.3 | 2418.7 | 2418.7 | 1209.3 | 2180.4 | 2656.98 | 2656.98 | 2180.4
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
9 | F(m® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1235.3 | 2470.5 | 2470.5 | 1235.3 | 2227.13 | 2713.91 | 2713.91 | 2227.13
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 3.30 | 330 | 330 | 3.30 3.30 3.30 3.30
10 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1258.9 | 2517.8 | 2517.8 | 1258.9 | 2269.77 | 2765.87 | 2765.87 | 2269.77
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 3.30 | 330 | 330 | 3.30 3.30 3.30 3.30
11 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1280.7 | 2561.4 | 2561.4 | 1280.7 | 2309.04 | 2813.73 | 2813.73 | 2309.04
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
12 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1300.9 | 2601.8 | 2601.8 | 1300.9 | 2345.49 | 2858.14 | 2858.14 | 2345.49
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
13 | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1319.8 | 2639.6 | 2639.6 | 1319.8 | 2379.53 | 2899.62 | 2899.62 | 2379.53
B(m) | 450 | 9.00 | 9.00 | 4.50 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 3.30 | 330 | 330 | 3.30 3.30 3.30 3.30
14 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1337.5 | 2675 | -2675 | 1337.5 | 2411.48 | 2938.56 | 2938.56 | 2411.48
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
15 | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1354.2 | 2708.4 | 2708.4 | 1354.2 | 2441.62 | 2975.28 | 2975.28 | 2441.62
B(m) | 450 | 9.00 | 9.00 | 9.00 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
16 | F(m?) | 14.85 | 29.70 | 29.70 | 29.70 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | -1370 | 2740.1 | 2740.1 | 2740.1 | 2470.15 | 3010.05 | 3010.05 | 2470.15

o il
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PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
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B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
17 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1385.1 | 2770.2 | 2770.2 | 1385.1 | 2497.25 | 3043.07 | 3043.07 | 2497.25
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 330 3.30 3.30 3.30
18 | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1399.4 | 2798.8 | 2798.8 | 1399.4 | 2523.07 | 3074.54 | 3074.54 | 2523.07
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
19 | F(m? | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1413.1 | 2826.2 | 2826.2 | 1413.1 | 2547.75 | 3104.61 | 3104.61 | 2547.75
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
20 | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1426.2 | 2852.4 | 2852.4 | 1426.2 | 2571.38 | 3133.41 | 3133.41 | 2571.38
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
21 | F(m® | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1438.8 | 2877.6 | 2877.6 | 1438.8 | 2594.06 | 3161.05 | 3161.05 | 2594.06
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
Ting H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
mai | F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1455.5 | 2911 | -2911 | 1455.5 | 2624.25 | 3197.83 | 3197.83 | 2624.25
B(m) | 450 | 9.00 | 9.00 | 450 | 6.09 7.42 7.42 6.09
H(m) | 330 | 330 | 330 | 330 | 3.30 3.30 3.30 3.30
Mai F(m?) | 14.85 | 29.70 | 29.70 | 14.85 | 20.08 | 24.47 | 2447 | 20.08
P(kg) | 1471.4 [ 2942.9 | 2942.9 | 1471.4 | 2652.93 | 3232.78 | 3232.78 | 2652.93

o il
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PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
"I-._:'__' '___‘:_.-l-'
THEO PHUONG Y TREN
Nut B1 A2 A3 A4 AS A6 A7
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | Hm) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1 S(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) 0 0 0 0 0 0 0
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
Lung F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | -831.7 | 1663.51 | 1663.51 | 1663.51 | 1663.51 | 1663.51 | -831.75
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
2 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | -942.28 | 1884.56 | 1884.56 | 1884.56 | 1884.56 | 1884.56 | -942.28
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
3 |Fm? | 1485 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1013.62 | 2027.24 | 2027.24 | 2027.24 | 2027.24 | 2027.24 | 1013.62
Nt Bl A2 A3 A4 A5 A6 A7
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
4 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1067.49 | 2134.99 | 2134.99 | 2134.99 | 2134.99 | 2134.99 | 1067.49
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
5 |Fm? | 1485 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1111.24 | 2222.48 | 2222.48 | 2222.48 | 2222.48 | 2222.48 | 1111.24
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
6 |Fm? | 1485 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1148.32 | 2296.63 | 2296.63 | 2296.63 | 2296.63 | 2296.63 | 1148.32
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
7 | Fm? | 1485 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1180.62 | 2361.25 | 2361.25 | 2361.25 | 2361.25 | 2361.25 | 1180.62
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PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
- — —

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

Tang8 | pm2) | 1485 | 2970 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1209.35 | 2418.69 | 2418.69 | 2418.69 | 2418.69 | 2418.69 | 1209.35

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

9 |Fm? | 1485 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1235.26 | 2470.52 | 2470.52 | 2470.52 | 2470.52 | 2470.52 | 1235.26

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

10 | Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1258.91 | 2517.82 | 2517.82 | 2517.82 | 2517.82 | 2517.82 | 1258.91

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

11| Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1280.69 | 2561.38 | 2561.38 | 2561.38 | 2561.38 | 2561.38 | 1280.69

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

12 | F(m?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1300.91 | 2601.82 | 2601.82 | 2601.82 | 2601.82 | 2601.82 | 1300.91

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

13 | F(m?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1319.79 | 2639.57 | 2639.57 | 2639.57 | 2639.57 | 2639.57 | 1319.79

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

14 |Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1337.51 | 2675.02 | 2675.02 | 2675.02 | 2675.02 | 2675.02 | 1337.51

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

Thng H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

15 |Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

P(kg) | 1354.22 | 2708.45 | 2708.45 | 2708.45 | 2708.45 | 2708.45 | 1354.22

. | Bm) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50

T;‘gg H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30

F(m?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85

e
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PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
. —
P(kg) | 1370.05 | 2740.10 | 2740.10 | 2740.10 | 2740.10 | 2740.10 | 1370.05

B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50

T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
17 | F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1385.08 | 2770.16 | 2770.16 | 2770.16 | 2770.16 | 2770.16 | 1385.08

B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
18 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1399.40 | 2798.81 | 2798.81 | 2798.81 | 2798.81 | 2798.81 | 1399.40

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
19 |Fm?» | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1413.09 | 2826.18 | 2826.18 | 2826.18 | 2826.18 | 2826.18 | 1413.09

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50

T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
20 |Fm?» | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1426.20 | 2852.39 | 2852.39 | 2852.39 | 2852.39 | 2852.39 | 1426.20

B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
21 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1438.78 | 2877.55 | 2877.55 | 2877.55 | 2877.55 | 2877.55 | 1438.78

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50

Ting H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
mai | Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1455.52 | 2911.04 | 2911.04 | 2911.04 | 2911.04 | 2911.04 | 1455.52

B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50

H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30

Méai | pm2) | 1485 | 2970 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1471.43 | 2942.85 | 2942.85 | 2942.85 | 2942.85 | 2942.85 | 1471.43
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PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER
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THEO PHUONG Y DUOI
Nut B1 A2 A3 A4 AS A6 A7
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | Hm) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
1 S(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) 0 0 0 0 0 0 0
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
Ling | Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1109.00 | 2218.01 | 2218.01 | 2218.01 | 2218.01 | 2218.01 | 1109.00
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tang | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
2 | Fm¥| 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1256.37 | 2512.74 | 2512.74 | 2512.74 | 2512.74 | 2512.74 | 1256.37
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | Hm) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
3 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1351.50 | 2702.99 | 2702.99 | 2702.99 | 2702.99 | 2702.99 | 1351.50
Nt Bl A2 A3 A4 A5 A6 A7
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | Hm) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
4 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1423.32 | 2846.65 | 2846.65 | 2846.65 | 2846.65 | 2846.65 | 1423.32
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
T?mg H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
5 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1481.66 | 2963.31 | 2963.31 | 2963.31 | 2963.31 | 2963.31 | 1481.66
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tang | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
6 |Fm? | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1531.09 | 3062.18 | 3062.18 | 3062.18 | 3062.18 | 3062.18 | 1531.09
B(m) 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | Hm) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
7 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1574.17 | 3148.33 | 3148.33 | 3148.33 | 3148.33 | 3148.33 | 1574.17
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
TéngS H(m) 3.30 3.30 3.30 3.30 3.30 3.30 3.30
F(m?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1612.46 | 3224.92 | 3224.92 | 3224.92 | 3224.92 | 3224.92 | 1612.46
Tang | B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50

e
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9 | H@m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30

F(m?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1647.01 | 3294.02 | 3294.02 | 3294.02 | 3294.02 | 3294.02 | 1647.01
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
10 |Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1678.54 | 3357.09 | 3357.09 | 3357.09 | 3357.09 | 3357.09 | 1678.54
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
T T Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1707.59 | 3415.18 | 3415.18 | 3415.18 | 3415.18 | 3415.18 | 1707.59
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tang | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
12 1 Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1734.54 | 3469.09 | 3469.09 | 3469.09 | 3469.09 | 3469.09 | 1734.54
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
I3 |Fm? | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1759.72 | 3519.43 | 3519.43 | 3519.43 | 3519.43 | 3519.43 | 1759.72
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
14 ' Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1783.35 | 3566.69 | 3566.69 | 3566.69 | 3566.69 | 3566.69 | 1783.35
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tang | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
IS | Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1805.63 | 3611.26 | 3611.26 | 3611.26 | 3611.26 | 3611.26 | 1805.63
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tng | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
16 | Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1826.73 | 3653.46 | 3653.46 | 3653.46 | 3653.46 | 3653.46 | 1826.73
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Ting | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
17 1 Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1846.77 | 3693.55 | 3693.55 | 3693.55 | 3693.55 | 3693.55 | 1846.77
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tang | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
18 | Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1865.87 | 3731.74 | 3731.74 | 3731.74 | 3731.74 | 3731.74 | 1865.87
Tang | B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
19 | Hm) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30
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F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1884.12 | 3768.24 | 3768.24 | 3768.24 | 3768.24 | 3768.24 | 1884.12
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tang | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30

200 | Fm?) | 14.85 | 29.70 | 29.70 | 29.70 | 29.70 | 29.70 | 14.85
P(kg) | 1901.60 | 3803.19 | 3803.19 | 3803.19 | 3803.19 | 3803.19 | 1901.60
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 | 4.50
Ting | H(m) | 3.30 3.30 3.30 3.30 3.30 330 | 3.30

21 F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1918.37 | 3836.74 | 3836.74 | 3836.74 | 3836.74 | 3836.74 | 1918.37
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
Tang | H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30

mai F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1940.69 | 3881.38 | 3881.38 | 3881.38 | 3881.38 | 3881.38 | 1940.69
B(m) | 4.50 9.00 9.00 9.00 9.00 9.00 4.50
H(m) | 3.30 3.30 3.30 3.30 3.30 3.30 3.30

F(m?) | 14.85 29.70 29.70 29.70 29.70 29.70 14.85
P(kg) | 1961.90 | 3923.80 | 3923.80 | 3923.80 | 3923.80 | 3923.80 | 1961.90

Mai

2.3.2.Thanh phan gié dong:

2.3.2.1.Xac dinh cac dac trung dong lyc:

Dung phan mém ETABS mo hinh hoa két ciu cong trinh voi dang so d6 khong gian
ngam tai mong gdm 25 phan sao cho mdi phan ¢ 4p luc gié 1én bé mit va do cing cé thé
coi 1a khong doi.
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2.3.2.1.1.Xdc dinh khoi lwong tang

-Lap mé hinh két cdu trong ETABS.

o

-

-Gan déy du cac dac trung hinh hoc(dac trung vat li€u, tiét dién so bd...) 1én mo

hinh.

-Tién hanh chat tai 1én mé hinh, gdm tinh tai (TT) va hoat tai(HT).
-To hop tai trong d€ xuat khoi lugng tap trung:

T 0.5.HT

KL= —+
1.1 1.2

Trong d6: HT: trudng hop hoat tai chit 1én toan bo trén tit ca cac ciu kién cua cong trinh.
1,1;1,2: 1an lugt 1a hé s6 do tin cdy cua tinh tai va hoat tai .
0,5: h¢ so0 chiét giam khoi lugng cua truong hop hoat tai chat 1én toan bo cong

trinh.

Bing tinh toan dich chuyén ngang ty d6i va khoi hrong ting

Tang UY UX | MassX | MassY
Tang ham 2 0 0 0 0
Tang ham 1 | 0.0002 | 3E-04 | 2616.4 | 2616.381

Tang 1 0.0006 | 8E-04 | 2616.4 | 2616.381
Tang limg | 0.0012 | 0.002 | 1213.4 | 1213.435
Tang 2 0.0018 | 0.002 | 2450.2 | 2450.196
Tang 3 0.0026 | 0.003 | 2450.2 | 2450.196
Tang 4 0.0035 | 0.004 | 2450.2 | 2450.196
Tang 5 0.0044 | 0.005 | 2450.2 | 2450.196
Tang 6 0.0054 | 0.006 | 2450.2 | 2450.196
Tang 7 0.0065 | 0.007 | 2450.2 | 2450.196
Tang 8 0.0075 | 0.008 | 2450.2 | 2450.196
Tang 9 0.0086 | 0.01 | 2450.2 | 2450.196
Tang 10 | 0.0097 | 0.011 | 2450.2 | 2450.196
Tang 11 0.0108 | 0.012 | 2450.2 | 2450.196
Tang 12 | 0.0119 | 0.013 | 2450.2 | 2450.196
Tang 13 0.013 | 0.014 | 2450.2 | 2450.196
Tang 14 0.014 | 0.015 | 2450.2 | 2450.196
Tang 15 0.015 | 0.015 | 2450.2 | 2450.196
Tang 16 | 0.0161 | 0.016 | 2450.2 | 2450.196
Tang 17 0.017 | 0.017 | 2450.8 | 2450.815
Tang 18 0.018 | 0.018 | 2450.2 | 2450.196
Tang 19 | 0.0189 | 0.019 | 2450.2 | 2450.196
Tang 20 | 0.0197 | 0.019 | 2450.2 | 2450.196
Tang 21 0.0206 | 0.02 | 2488.5 | 2488.545
Tang mai | 0.0218 | 0.021 | 2600.4 | 2600.38
Mai 0.0229 | 0.021 | 1488.2 | 1488.238

2.3.2.1.2.Tan sé dao dong riéng:

e
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Sau khi chay chuong trinh ETABS thi ta c6 két qua sau:

Mode |Chuky (T) | Tan sb (f) Mode |Chuky (T) | Tan sb (f)
1 2.258653 | 0.44274 1 2.484596| 0.40248
2 0.67359 | 1.48458 2 0.663895| 1.50626
3 0.345708 | 2.89261 3 0.307583| 3.25115
4 0.222484 | 449471 4 0.184745| 5.41287
5 0.158392 | 6.31345 5 0.126908| 7.87972
6 0.120914 | 8.27034 6 0.094998| 10.5265
7 0.09694 | 10.3157 7 0.075296| 13.2809
8 0.080669 | 12.3963 8 0.062168| 16.0854
9 0.0689 | 14.5138 9 0.052926| 18.8943
10 0.059992 | 16.6689 10 0.046173| 21.6577
11 0.053128 | 18.8225 11 0.041107| 24.3268
12 0.048258 | 20.722 12 0.037229| 26.8608
Dao dong theo phuong X Dao dong theo phuong Y

Ta nhdn thdy 2 dang dao dong déu tién c6 chu ki nho hon f = 1.3 Hz (voi fi: “gia tri gidi
han cua tan sé dao dong riéng” tra trong TCVN 229-1999 tng véi vang ap luc gié II). Vi
anh huong ctia 2 dang dao dong dau tién t6i két cau 1a dang ké nén ta s& tinh gié dong véi
2 dang dao dong dau, trong d6 dang 1 ta s& tinh theo phuong Y va dang 2 tinh cho phuong
X.

2.3.2.Gid tri thanh phan dong ciia tdi trong gié tdc dung 1én cong trinh:
Theo dicu 4.3 (TCXD 229:1999):
W, =M, S, Vi

Trong do:

Wii: luc, co don vi tinh toan pht hop véi don vi tinh toan ctia Wi khi tinh hé s6 v,

M;: khéi’ lwong tap trung cua phan cong trinh thi j.

&.: hé s6 dong lyc trng voi dang dao dong thir 1.

yii : dich chuyén ngang ti di ciia trong tim phan cong trinh thir j ing v6i dang dao
dong thur i. , ‘ ‘ o

w,-h¢ sO dugc xac dinh bang cach chia cong trinh thanh n phan, trong moi phan tai
trong gi6 c6 thé coi nhu khong doi.

2.3.2.1.Xéc dinh hé s6 v, :

Hé sb w, dugc xac dinh theo cong thurc.

2 Vi
Jj=1
Vi=———
DM )
j=1
Trong do:
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B ot -

*Wrj- gia tri tiéu chuan thanh phan dong cua tai trong gio tac dung 1én phan thi j
clia cong trinh, ing véi cac dang dao dong khac nhau khi chi ké dén anh hudng cua xung
van tdc gio:

WFj = Wj.é’l.Sj.V,

Véi: Wi: gia tri tiéu chuén thanh phan tinh cua ap luc gid, tac dung 1én phan thi j
cua cong trinh.

+v: hé s6 twong quan khong gian ap luc dong cua tai trong gio tng voi
cac dang dao dong khac nhau cua cong trinh. Véi dang dao dong riéng thar nhat thi v = V.

-Gi16 theo phuong Y: p=D =57 m; H=81.5 m = vi = 0,6 (tra bang 4 TCXD 229-
1999).

-Gi16 theo phuong X : p=D =27 m; H=81.5 m = v; = 0,66 (tra bang 4 TCXD
229-1999).

+S;: dién tich don gid cua phan j ciia cong trinh(m?).
+¢,: hé s6 ap luc dong ciia tai trong gi6 & do cao tmg véi phan thir j ciia cong
trinh. Ly theo Bang 3-TCXD229-1999.

*yi(m): chuyén vi ciia phan thir j trong dang dao dong th i.

*M; (kg): khoi lwong ctia phan thir j.

2.3.2.2.Xac dinh hé s6 dong lyc &:

Heé s6 dong luc & xac dinh phu thudc vao thong sé &, va o giam loga cua dao dong

0.
Thong s6 &, xac dinh theo cong thuc:
AW,
l 940f,
Trong @ 6:

7+ hé s6 do tin cdy cua tai trong gi6 14y bang 1,2

fi : tan s6 dao dong riéng thir i

Wo =950 N/m?.
Sau khi c6 dugc & tra d6 thi hinh 2-TCXD229-1999 ta dugc & (¢ day cong trinh bang
bétong cdt thép nén co §=0.3)

Ta c6 bang tinh sau:

Theo phuong X:
Dang dao dong fi & &
1 0,443 0,081 1,80
Theo phuong Y:
Dang dao dong fi &i Ei
1 0,4 0,09 1,9

2.3.2.3.Xac dinh thanh phan déng cua tdi trong gié:

Tir cac gia tri Mj; &; w, va yj ta xac dinh duge cac gia tri tiéu chuan thanh phan
dong cua tai trong g6 W pji).

Gi4 tri tinh toan thanh phan dong cua tai trong gio duoc xac dinh theo cong thic:

e =
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B ot -

tt
Wein = W75 .

Trong do:

7 - hé sb d0 tin cdy cua tai trong gid lay bang 1,2.

B - hé sb diéu chinh tai trong gi6 theo thoi gian, lay bang 1.

Ta s& x4c dinh thanh phan dong cua tai trong gi6 tac dong vao cac mirc ting.Sau d6
dat vao tdm cung cua mo hinh tinh toan dé xac dinh ndi luc .Ta cd bang tinh tai trong gio
tac dong vao cac mirc ting nhu sau:
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Tai trong gi6 dong tac dung theo phwong ngang nha
Thong tin chung
Wo= 95 (Kg/cm2) fi= 04
Y= 1.2 €= 0.09
B= 1 E1= 1.9
V= 0.6 yi= 223081
. : Hé s6 Dign (
A Cao Khoi Chuyén | Hg C tich Ap luc
Tang n : £ khi s N
do luong Vi SO R don/ht | gid tinh
dong .
t g10
2 Wit
z(m) | Mjkg) | yii(m) | k(z) Cj Si(m”) (ke/m?)
1 0 266774 | 6.00E-04 | 0.000 1.4 188.1 0.00
Lung 33 166787 | 1.10E-03 | 0.819 1.4 188.1 108.91
2 6.6 | 252579 | 1.70E-03 | 0.928 1.4 188.1 123.38
3 9.9 | 252579 | 2.50E-03 | 0.998 1.4 188.1 132.72
4 13.2 | 252579 | 3.30E-03 | 1.051 1.4 188.1 139.78
5 16.5 | 252579 | 4.20E-03 | 1.094 1.4 188.1 145.50
6 19.8 | 252579 | 5.20E-03 | 1.131 1.4 188.1 150.36
7 23.1 | 252579 | 6.20E-03 | 1.162 1.4 188.1 154.59
8 26.4 | 252579 | 7.20E-03 | 1.191 1.4 188.1 158.35
9 29.7 | 252579 | 8.30E-03 | 1.216 1.4 188.1 161.74
10 33 252579 | 9.40E-03 | 1.239 1.4 188.1 164.84
11 36.3 | 252579 | 1.04E-02 | 1.261 1.4 188.1 167.69
12 39.6 | 252579 | 1.15E-02 | 1.281 1.4 188.1 170.34
13 42.9 | 285654 | 1.26E-02 | 1.299 1.4 188.1 172.81
14 46.2 | 252579 | 1.36E-02 | 1.317 1.4 188.1 175.13
15 49.5 | 252579 | 1.46E-02 | 1.333 1.4 188.1 177.32
16 52.8 | 252579 | 1.56E-02 | 1.349 1.4 188.1 179.39
17 56.1 | 252579 | 1.66E-02 | 1.364 1.4 188.1 181.36
18 59.4 | 252579 | 1.76E-02 | 1.378 1.4 188.1 183.24
19 62.7 | 252579 | 1.85E-02 | 1.391 1.4 188.1 185.03
20 66 252579 | 1.93E-02 | 1.404 1.4 188.1 186.74
21 69.3 | 275229 | 2.02E-02 | 1.416 1.4 262.2 188.39
Tang mai | 73.9 | 299934 | 2.14E-02 | 1.433 1.4 165.6 190.58
Mai 78.5 | 142676 | 2.25E-02 | 1.449 1.4 165.6 192.67
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—= —
Tang Hg so Wr;j y1j. WEj yii2.M; Wi | Wpi)"
ALD
Zi kg kg
1 0.517 0 0 0.09604 678 814
Lung 0.517 | 6358.17 6.99 0.20 778 933
2 0.505 | 7025.32 11.94 0.73 1820 2184
3 0.486 | 7286.42 18.22 1.58 2676 3212
4 0.474 | 7477.54 24.68 2.75 3533 4239
5 0.465 | 7629.23 32.04 4.46 4496 5396
6 0.457 | 7755.45 40.33 6.83 5567 6680
7 0.451 | 7863.79 48.76 9.71 6638 7965
8 0.445 | 7958.87 57.30 13.09 7708 9250
9 0.441 | 8043.69 66.76 17.40 8886 10663
10 0.436 | 8120.32 76.33 22.32 10063 12076
11 0.433 | 8190.28 85.18 27.32 11134 | 13361
12 0.429 | 8254.67 94.93 33.40 12312 | 14774
13 0.426 | 8314.35 104.76 45.35 15256 | 18307
14 0.423 | 8369.99 113.83 46.72 14560 | 17472
15 0.421 | 8422.12 122.96 53.84 15630 | 18756
16 0.418 | 8471.18 132.15 61.47 16701 | 20041
17 0.416 | 8517.53 141.39 69.60 17771 | 21326
18 0.414 | 8561.46 150.68 78.24 18842 | 22610
19 0.412 | 8603.22 159.16 86.45 19805 | 23767
20 0.410 | 8643.03 166.81 94.08 20662 | 24794
21 0.408 | 12100.88 | 244.44 112.30 23565 | 28278
Téng mai | 0.406 | 7686.99 164.50 137.36 27205 | 32647
Mai 0.404 | 7728.89 173.90 72.23 13607 | 16328
Téng 2064.149 | 925.28919
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Tai trong gi6 dong tac dung theo phwong doc nha

Thong tin chung
Wo= 95 (Kg/cm2) fi= 0.443
Y= 1.2 €= 0.81
B= 1 E1= 1.9
V= 0.66 yi=1.17268
A X Dién ‘
A Cao Khéi Chuyén A £ He 50 tich Ap.l}r ¢
Tang n . H¢ so khi o gio
do luong ! R don/ha -
dong . tinh
t g10
2 Wit
z(m) | Mjkg) | yij(m) | k(z) Cj Sj(m”) (keg/m?)
1 0 266774 | 8.00E-04 | 0.000 1.4 89.1 0.00
Lung 33 166787 | 1.50E-03 | 0.819 1.4 89.1 | 108.91
2 6.6 | 252579 | 2.30E-03 | 0.928 1.4 89.1 | 123.38

3 9.9 | 252579 | 3.20E-03 | 0.998 1.4 89.1 | 132.72
4 13.2 | 252579 | 4.20E-03 | 1.051 1.4 89.1 | 139.78
5 16.5 | 252579 | 5.10E-03 | 1.094 1.4 89.1 | 145.50
6 19.8 | 252579 | 6.20E-03 | 1.131 1.4 89.1 | 150.36
7
8
9

23.1 | 252579 | 7.20E-03 | 1.162 1.4 89.1 | 154.59
26.4 | 252579 | 8.20E-03 | 1.191 1.4 89.1 | 158.35
29.7 | 252579 | 9.20E-03 | 1.216 1.4 89.1 | 161.74
10 33 252579 | 1.03E-02 | 1.239 1.4 89.1 | 164.84
11 36.3 | 252579 | 1.13E-02 | 1.261 1.4 89.1 | 167.69
12 39.6 | 252579 | 1.22E-02 | 1.281 1.4 89.1 | 170.34
13 42.9 | 285654 | 1.32E-02 | 1.299 1.4 89.1 | 172.81
14 46.2 | 252579 | 1.41E-02 | 1.317 1.4 89.1 | 175.13
15 49.5 | 252579 | 1.50E-02 | 1.333 1.4 89.1 | 177.32
16 52.8 | 252579 | 1.58E-02 | 1.349 1.4 89.1 | 179.39
17 56.1 | 252579 | 1.66E-02 | 1.364 1.4 89.1 | 181.36
18 59.4 | 252579 | 1.74E-02 | 1.378 1.4 89.1 | 183.24
19 62.7 | 252579 | 1.81E-02 | 1.391 1.4 89.1 | 185.03
20 66 252579 | 1.87E-02 | 1.404 1.4 89.1 | 186.74
21 69.3 | 275229 | 1.94E-02| 1.416 1.4 124.2 | 188.39

Tang
méi 73.9 | 299934 2 02E-02 1.433 1.4 124.2 | 190.58

Mai 78.5 | 142676 | 2.09E-02 | 1.449 1.4 1242 | 192.67
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Tang HE 56 Wi y1j. W yiitMj | Wpn® | Wit

ALD
Z; kg kg

1 0.52 0.00 0.00 0.17 905 1086

Lung | 0.52 |3011.77 4.52 0.38 1060 1272

2 0.50 | 3327.78 7.65 1.34 2462 2955

3 0.49 | 3451.46 11.04 2.59 3426 4111
4 0.47 |3541.99 14 .88 4.46 4496 5396
5 0.46 | 3613.84 18.43 6.57 5460 6552

6 0.46 |3673.63 22.78 9.71 6638 7965
7 0.45 | 3724.96 26.82 13.09 7708 9250

8 0.45 | 3769.99 30.91 16.98 8779 | 10534
9 0.44 | 3810.17 35.05 21.38 9849 | 11819
10 0.44 | 3846.47 39.62 26.80 11027 | 13232
11 0.43 | 3879.61 43.84 32.25 12097 | 14517
12 0.43 | 3910.11 47.70 37.59 13061 | 15673
13 0.43 | 3938.38 51.99 49.77 15982 | 19178
14 0.42 | 3964.73 55.90 50.22 15095 | 18114
15 0.42 |3989.43 59.84 56.83 16058 | 19270
16 0.42 |4012.67 63.40 63.05 16915 | 20298
17 0.42 | 4034.62 66.97 69.60 17771 | 21326
18 0.41 | 405543 70.56 76.47 18628 | 22353
19 0.41 |4075.21 73.76 82.75 19377 | 23253
20 0.41 |4094.07 76.56 88.32 20020 | 24024
21 0.41 |5732.00 111.20 103.58 22631 | 27158
Tn"l;lf 0.41 [576525| 116.46 122.38 | 25680 | 30816
Mai 0.40 | 5796.66 121.15 62.32 12639 | 15167

Téng 1171.047563 | 998.60595
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2.4.Tai trong dong dit: ta s& xac dinh gia tri tai trong ngang cua dong dit theo
TCVN 375-2006.

2.4.1.Tiéu chi vé tinh déu din trong mit bang:
- V& d6 cling ngang va su phan bd khdi luong nha phai gan d6i xtng trong mit bang theo 2
truc vudng goc.
- Hinh dang mit bang phai gon, mdi san phai duoc giéi han bang mot da giac 16i. Néu co
chd 16m thi dién tich mdi phan 16m khong vuot qua 5% dién tich cta san.
- D6 clng trong mit phang san phai kha 16n so voi 6 cing ngang cua cac cdu kién chiu
luc thang ding.

- Do manh A :%zﬂ

=2.11<4 Vi Lmax: chiéu dai coa mat béng; Lumin: chiéu rong cua
mit bang.
- Toan bo h¢ chiu luc ngang: 161, khung li€n tuc ttr mong dén mai.
= Nhén thdy mit bang nha thoa min céc tiéu chi vé tinh déu dan trong mit bang nén ta c6
thé dung 2 mo6 hinh ph?mg theo 2 phuong X,Y dé xac dinh luc dong dat tac dung vao két
cau.

2.4.2.Tan s6 va chu ky dao dong:

Theo phuong X: Theo phuong Y:
Mode |Chu ky (T)|Tn sé (f) Mode |Chuky (T)|Tan sb (f)
1 2.258653 ] 0.44274 1 2.484596| 0.40248
2 0.67359 | 1.48458 2 0.663895] 1.50626
3 0.345708 | 2.89261 3 0.307583] 3.25115

2.4.3.Gid tri tdi trong dong dat:

Dung phuong phap phan tich phé phan tng dang dao dong. Theo mdi phuong ta xét
anh huong cua dong dat dén ket cAu voi 1 dang dao dong déu tién.

2.4.3.1. Xdc dinh luc cdt day:

Foi = S, (Ti).Wxi
Trong d6: Fxi: luc cat day tac dong theo phuong tac dong cua luc dong dat.
S, (Ti): tung d6 cta pho thiét ké tai chu ky Ti.
Wxi: tong trong‘luo*ng( theo phuong X) ctia nha & trén mong.
Tinh toan cho dang dao dong dau tién theo hai phwong X va'Y
Xic dinh S, (T):

Ta nhan t’héy logi déat nén c1:1a cong triph thuoc dat dang C (dét’ cat, cu0i soi ch‘ét
chdt vira hoac dat sét rat cung c6 bé day it nhat hang chuc mét, tinh chat co hoc ting dan
theo do sau)

Tra bang 3.2 trong TCVN 375-2006 ta c6 ‘ 7

’ Tg = 0.2s: gi61 han dudi cua chu ky ing v61 doan nam ngang cia pho phan tng gia
toc.

’ Tc = 0.6s: gi6i han trén cta chu ky tng v6i doan nam ngang ciia phd phan tng gia
toc.

Tp = 2s: gia tr1 xac dinh diém bat dau cua phan phan tng dich chuyén khong do6i
trong pho6 phan tmg.

S=1,15: hé s nén.

e =
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Nhan thiy Tp< T;* = 2.25s; T, =2.48s

_£ 9.

Cl
= Su(T") hay Su17) =] ¢
> B. Ze

g
Trong do:
+ag= y1.a.r: gia toc nén thiét ké trén nén loai A.
-y hé s6 tAm quan trong phu thudc vao loai cong trinh. Dbi voi cong trinh
nay thudc loai I-2 cép I nén y1=1,25 (Phy luc G)
-agr: dinh gia toc nén tham chiéu trén nén loai A. Cong trinh duoc xdy dung
& thanh phé Ha Noi nén agr = 0,0976 (phu luc I) ( d3 duoc quy ddi theo gia tdc trong
truong g)
= ag = 1,25.0,0918 = 0,122
+n= 1v6i &ty s6 can nhot bang 5%.
+q = qo.Kw: hé s6 Gmg xur
-qo: gi4 trj co ban ctia hé sb ung xu.
Véi hé két cAu chiu luc hdn hop thi qo = 3. %= (véi cép déo trung binh). Véi loai két chu

a,

1
= qo = 0,8.3,0.1,3 = 3,12 (trong d6 0,8 : ké téi gia tri suy giam cua hé sd Gng xir do nha
khong déu dan trong mit dung)
Ky = 1 v6i hé két ciu hdn hop twong duong khung.
=q=3,12.1=3,12
+B = 0,2: hé s6 Gmg véi can dudi ctia pho thiét ké theo phuong ngang.
0,122 115 2,5 0,6.2

Mt

10 312" 2 0,00264
Vay Sa(T*) = e 2,267 {> 0 cnay ~ 00264

5 0,2‘0,122 >0,
10

0,122 L1 2,5 0,6.2
731272482 [0,0022

Su(T7) = 10 3,12°2,48° _ —0,0022

0,122 >0,00244

2.4.3.2.Lyc ngang tqi cdc tang:
Ta phan lyc cat day bang cac luc ngang F; dat vao tat ca cac tang.
X W,

Jt J

X,
Trong do: ’
Xji: chuyén vi cua khoi lugng mjtrong dang dao dong thur i

Wi: Trong luong ciia ting thir j
Ta c6 céac bang tinh sau:

Fxi = Fxi.

e =
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Thanh phan dong dit theo phwong doc nha & dang dao dong diu tién

Thong tin chung

Chu ky T1 (s) 2.32
Tung d6 pho thiét ké tai chu ki T1 0.00264
Luc cat day Fxi (KG) 122142
Téng trong luong (KG) 62479405
Ting | TUENE | Chuyén v o e
Wj (kg) Xij(m) Xij.Wj | XjiZWj | Fxi(KG)

Ham 2 0 0 0.00E+00 | 0.00E+00 0
Ham 1 2644733 3.00E-04 | 7.93E+02 | 2.38E-01 143
1 2667736 8.00E-04 | 2.13E+03 | 1.71E+00 384
Liung 1667868 1.50E-03 | 2.50E+03 | 3.75E+00 450
2 2525786 2.30E-03 | 5.81E+03 | 1.34E+01 1044

3 2525786 3.20E-03 | 8.08E+03 | 2.59E+01 1452

4 2525786 4.20E-03 | 1.06E+04 | 4.46E+01 1906

5 2525786 5.10E-03 | 1.29E+04 | 6.57E+01 2315

6 2525786 6.20E-03 | 1.57E+04 | 9.71E+01 2814

7 2525786 7.20E-03 | 1.82E+04 | 1.31E+02 3268

8 2525786 8.20E-03 | 2.07E+04 | 1.70E+02 3722

9 2525786 9.20E-03 | 2.32E+04 | 2.14E+02 4176

10 2525786 1.03E-02 | 2.60E+04 | 2.68E+02 4675

11 2525786 1.13E-02 | 2.85E+04 | 3.23E+02 5129
12 2525786 1.22E-02 | 3.08E+04 | 3.76E+02 5537
13 2856541 1.32E-02 | 3.77E+04 | 4.98E+02 6776
14 2525786 1.41E-02 | 3.56E+04 | 5.02E+02 6400
15 2525786 1.50E-02 | 3.79E+04 | 5.68E+02 6808
16 2525786 1.58E-02 | 3.99E+04 | 6.31E+02 7171
17 2525786 1.66E-02 | 4.19E+04 | 6.96E+02 7534
18 2525786 1.74E-02 | 4.39E+04 | 7.65E+02 7897
19 2525786 1.81E-02 | 4.57E+04 | 8.27E+02 8215
20 2525786 1.87E-02 | 4.72E+04 | 8.83E+02 8487
21 2752285 1.94E-02 | 5.34E+04 | 1.04E+03 9595
Tang mai | 2999337 2.02E-02 | 6.06E+04 | 1.22E+03 | 10887
Mai 1426757 2.09E-02 | 2.98E+04 | 6.23E+02 5358

Tong 62479405 6.80E+05 | 9.99E+03

o

-
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Thanh phin dong dit theo phwong ngang nha & dang dao dong diu tién

o

-

Thong tin chung
Chu ky T1 (s) 2.48
Tung d6 pho thiét ké tai chu ki T1 0.0022
Luc cat day Fvi (KG) 96326
Khéi lugng mk (kg) 59834672
Ting Tr?ng luong Chuyén Luc tac
tap trung vi dung
Wij (kg) Yij(m) | Yij.Wj | YjiZWj | Fyi(KG)
Ham 2 0 0.00E+00 | 0.00E+00 | 0.00E+00 0
Ham 1 2644733 2.00E-04 | 5.29E+02 | 1.06E-01 77
1 2667736 6.00E-04 | 1.60E+03 | 9.60E-01 233
Lung 1667868 1.10E-03 | 1.83E+03 | 2.02E+00 267
2 2525786 1.70E-03 | 4.29E+03 | 7.30E+00 626
3 2525786 2.50E-03 | 6.31E+03 | 1.58E+01 920
4 2525786 3.30E-03 | 8.34E+03 | 2.75E+01 1215
5 2525786 4.20E-03 | 1.06E+04 | 4.46E+01 1546
6 2525786 5.20E-03 | 1.31E+04 | 6.83E+01 1914
7 2525786 6.20E-03 | 1.57E+04 | 9.71E+01 2283
8 2525786 7.20E-03 | 1.82E+04 | 1.31E+02 2651
9 2525786 8.30E-03 | 2.10E+04 | 1.74E+02 3056
10 2525786 9.40E-03 | 2.37E+04 | 2.23E+02 3461
11 2525786 1.04E-02 | 2.63E+04 | 2.73E+02 3829
12 2525786 1.15E-02 | 2.90E+04 | 3.34E+02 4234
13 2856541 1.26E-02 | 3.60E+04 | 4.54E+02 5246
14 2525786 1.36E-02 | 3.44E+04 | 4.67E+02 5007
15 2525786 1.46E-02 | 3.69E+04 | 5.38E+02 5375
16 2525786 1.56E-02 | 3.94E+04 | 6.15E+02 5743
17 2525786 1.66E-02 | 4.19E+04 | 6.96E+02 6111
18 2525786 1.76E-02 | 4.45E+04 | 7.82E+02 6479
19 2525786 1.85E-02 | 4.67E+04 | 8.64E+02 6811
20 2525786 1.93E-02 | 4.87E+04 | 9.41E+02 7105
21 2752285 2.02E-02 | 5.56E+04 | 1.12E+03 8103
T éng mai 2999337 2.14E-02 | 6.42E+04 | 1.37E+03 9355
Mai 1426757 2.25E-02 | 3.21E+04 | 7.22E+02 4679
Téng 59834672 6.61E+05 | 9.98E+03
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Tinh toan cho dang dao dong thir 2 theo hai phwong doc nha (X) va ngang nha (Y):
Véi Te< T = 0.68s; T,) =0.66s <Tp.

_ % ¢ 25 I
. =
Sa(T; ) hay S«(1)={ & 1
>l
g
Vay:
0’11(?2'1’15'32152'006’2 0,01
Sd(T*) = T = {;000244 =0,001
N 0’2'0,122 >0,
10
Sa(17) = T {>’o 00244 20
020122 20

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XDDD&CN Trang 66



PO AN TOT NGHIEP

-

PHAN KET CAU 60%

VIETCOMBANK TOWER

b ol

o

-

Thanh phin dong dit theo phwong X & dang dao dong thir 2

Thong tin chung
Chu ky T2 (s) 0.69
Tung d6 pho thiét ké tai chu ki T2 0.01
Luc cét day Fxi (KG) 81242
Téng trong luong (KG) 62479405
Ting | OEMME | Chuyén o e
Wj (kg) Xij(m) Xij.Wj Xji2.Wj | Fx/(KG)
Ham 2 0 0.00E+00 | 0.00E+00 | 0.00E+00 0
Ham 1 2644733 1.20E-03 | 3.17E+03 |3.81E+00| 570
1 2667736 3.30E-03 | 8.80E+03 |2.91E+01| 1582
Lung 1667868 5.70E-03 | 9.51E+03 |5.42E+01| 1708
2 2525786 8.30E-03 | 2.10E+04 | 1.74E+02 | 3767
3 2525786 1.07E-02 | 2.70E+04 |2.89E+02| 4856
4 2525786 1.29E-02 | 3.26E+04 |4.20E+02 | 5855
5 2525786 1.48E-02 | 3.74E+04 |5.53E+02| 6717
6 2525786 1.63E-02 | 4.12E+04 |6.71E+02| 7398
7 2525786 1.72E-02 | 4.34E+04 |7.47E+02| 7807
8 2525786 1.76E-02 | 4.45E+04 |7.82E+02 | 7988
9 2525786 1.73E-02 | 4.37E+04 |7.56E+02| 7852
10 2525786 1.65E-02 | 4.17E+04 |6.88E+02| 7489
11 2525786 1.51E-02 | 3.81E+04 |5.76E+02| 6853
12 2525786 1.32E-02 | 3.33E+04 |4.40E+02| 5991
13 2856541 1.08E-02 | 3.09E+04 |3.33E+02| 5544
14 2525786 8.00E-03 | 2.02E+04 | 1.62E+02 | 3631
15 2525786 4.80E-03 | 1.21E+04 |5.82E+01| 2179
16 2525786 1.40E-03 | 3.54E+03 |4.95E+00| 635
17 2525786 -2.10E-03 | -5.30E+03 | 1.11E+01 | -953
18 2525786 -5.60E-03 | -1.41E+04 | 7.92E+01 | -2542
19 2525786 -9.00E-03 | -2.27E+04 | 2.05E+02 | -4085
20 2525786 -1.23E-02 | -3.11E+04 |3.82E+02 | -5583
21 2752285 -1.55E-02 | -4.27E+04 | 6.61E+02 | -7666
Tang mai 2999337 -1.95E-02 | -5.85E+04 | 1.14E+03 | -10510
Mai 1426757 -2.31E-02 | -3.30E+04 | 7.61E+02 | -5922
Téng 62479405 2.85E+05 | 9.98E+03
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Thanh phin dong dit theo phwong Y & dang dao dong thir 2

Thong tin chung
Chu ky T2 (s) 0.66
Tung d6 phd thiét ké tai chu ki Tk 0.01
Luc cat day Fyi (KG) 93859
Khéi luong mk (kg) 59834672
Ting | T8 S | Chuyén i o e
Wij (kg) Yij(m) Yij. Wj Yji>.Wj | Fyi(KG)
Ham 2 0 0.00E+00 | 0.00E+00 | 0.00E+00 0
Ham 1 2644733 | -1.00E-03 | -2.64E+03 |2.64E+00 | 811
1 2667736 | -2.60E-03 | -6.94E+03 | 1.80E+01 | 2127
Liung 1667868 | -4.60E-03 | -7.67E+03 | 3.53E+01 | 2353
2 2525786 | -6.80E-03 | -1.72E+04 | 1.17E+02 | 5267
3 2525786 | -9.10E-03 | -2.30E+04 | 2.09E+02 | 7049
4 2525786 | -1.14E-02 | -2.88E+04 |3.28E+02| 8830
5 2525786 | -1.34E-02 | -3.38E+04 |4.54E+02 | 10380
6 2525786 | -1.51E-02 | -3.81E+04 |5.76E+02 | 11697
7 2525786 | -1.63E-02 | -4.12E+04 | 6.71E+02 | 12626
8 2525786 | -1.71E-02 | -4.32E+04 | 7.39E+02 | 13246
9 2525786 | -1.74E-02 | -4.39E+04 |7.65E+02 | 13478
10 2525786 | -1.71E-02 | -4.32E+04 |7.39E+02 | 13246
11 2525786 | -1.62E-02 | -4.09E+04 | 6.63E+02 | 12549
12 2525786 | -1.47E-02 | -3.71E+04 |5.46E+02 | 11387
13 2856541 | -1.27E-02 | -3.63E+04 |4.61E+02| 11126
14 2525786 | -1.02E-02 | -2.58E+04 | 2.63E+02 | 7901
15 2525786 | -7.20E-03 | -1.82E+04 | 1.31E+02 | 5577
16 2525786 | -3.90E-03 | -9.85E+03 |3.84E+01 | 3021
17 2525786 | -4.00E-04 | -1.01E+03 | 4.04E-01 310
18 2525786 | 3.40E-03 | 8.59E+03 |2.92E+01 | -2634
19 2525786 | 7.20E-03 | 1.82E+04 |1.31E+02| -5577
20 2525786 | 1.11E-02 | 2.80E+04 |3.11E+02| -8598
21 2752285 | 1.50E-02 | 4.13E+04 | 6.19E+02 | -12661
Tang mai | 2999337 | 2.02E-02 | 6.06E+04 | 1.22E+03 | -18581
Mai 1426757 | 2.53E-02 | 3.61E+04 |9.13E+02| -11070
Téng 59834672 -3.06E+05 | 9.98E+03

o

-
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Tinh toan cho dang dao dong thir 3 theo hai phwong X va Y:
Vé&i Te< T = 0.34s; 777 =0.3s <Tc
S«(T,) hay Su(7y ) =22 5. 25,
g
Vay:
Su(Ty) = 0’122.1,15. 25 _ 0.0112
10 3,12
Sa(T,") =0’122.1,15. 2> =0.0112
10 3,12
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Thanh phin dong dit theo phuwong X & dang dao dong thir 3

Thong tin chung
Chu ky T2 (s) 0.69
Tung do phd thiét ké tai chu ki T2 0.01
Luc cat day Fxi (KG) 27640
Téng trong lugng (KG) 62479405
A Trong luon . Luc tac
Tang télpg‘[ruﬁg & Chuyén vi (iung
Wj (kg) Xij(m) Xij.Wj Xji2.Wj | Fxi(KG)
Ham 2 0 0.00E+00 | 0.00E+00 | 0.00E+00 0
Ham 1 2644733 -2.50E-03 | -6.61E+03 | 1.65E+01 1102
1 2667736 -6.40E-03 | -1.71E+04 | 1.09E+02 2845
Lung 1667868 -1.04E-02 | -1.73E+04 | 1.80E+02 2890
2 2525786 -1.41E-02 | -3.56E+04 | 5.02E+02 5934
3 2525786 -1.68E-02 | -4.24E+04 | 7.13E+02 7071
4 2525786 -1.81E-02 | -4.57E+04 | 8.27E+02 7618
5 2525786 -1.78E-02 | -4.50E+04 | 8.00E+02 7491
6 2525786 -1.60E-02 | -4.04E+04 | 6.47E+02 6734
7 2525786 -1.28E-02 | -3.23E+04 | 4.14E+02 5387
8 2525786 -8.40E-03 | -2.12E+04 | 1.78E+02 3535
9 2525786 -3.30E-03 | -8.34E+03 | 2.75E+01 1389
10 2525786 2.00E-03 5.05E+03 | 1.01E+01 -842
11 2525786 7.20E-03 1.82E+04 | 1.31E+02 -3030
12 2525786 1.15E-02 | 2.90E+04 | 3.34E+02 -4840
13 2856541 1.47E-02 | 4.20E+04 | 6.17E+02 -6997
14 2525786 1.64E-02 | 4.14E+04 | 6.79E+02 -6902
15 2525786 1.65E-02 | 4.17E+04 | 6.88E+02 -6944
16 2525786 1.49E-02 3.76E+04 | 5.61E+02 -6271
17 2525786 1.18E-02 | 2.98E+04 | 3.52E+02 -4966
18 2525786 7.40E-03 1.87E+04 | 1.38E+02 -3114
19 2525786 2.10E-03 5.30E+03 | 1.11E+01 -884
20 2525786 -3.70E-03 | -9.35E+03 | 3.46E+01 1557
21 2752285 -9.60E-03 | -2.64E+04 | 2.54E+02 4403
Téng mai 2999337 -1.75E-02 | -5.25E+04 | 9.19E+02 8746
Mai 1426757 -2.41E-02 | -3.44E+04 | 8.29E+02 5729
Téng 62479405 -1.66E+05 | 9.96E+03
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b ol

Thanh phin dong dit theo phwong Y & dang dao dong thir 3

Thong tin chung
Chu ky T2 (s) 0.3
Tung d6 phd thiét ké tai chu ki Tk 0.0112
Luc cat day Fyi (KG) 40275
Khéi luong mk (kg) 59834672
Ting | TOPENO | Chuyén v o e
Wi (kg) Yij(m) Yij.Wj YjiZWj | Fvi(KG)
Ham 2 0 0.00E+00 | 0.00E+00 | 0.00E+00 0
Ham 1 2644733 -2.60E-03 | -6.88E+03 | 1.79E+01 1465
1 2667736 -6.00E-03 | -1.60E+04 | 9.60E+01 3410
Ling 1667868 -9.80E-03 | -1.63E+04 | .60E+02 | 3482
2 2525786 -1.35B-02 | -3.41E+04 | 4.60E+02 | 7264
3 2525786 -1.63E-02 | -4.12E+04 | 6.71E+02 | 8771
4 2525786 -1.81E-02 | -4.57E+04 | 8.27E+02 | 9739
5 2525786 -1.84E-02 | -4.65E+04 | 8.55E+02| 9901
6 2525786 -1.73E-02 | -4.37E+04 | 7.56E+02 | 9309
7 2525786 -1.47E-02 | -3.71E+04 | 5.46E+02| 7910
8 2525786 -1.09E-02 | -2.75E+04 | 3.00E+02 | 5865
9 2525786 -6.20E-03 | -1.57E+04 | 9.71E+01 3336
10 2525786 -1.00E-03 | -2.53E+03 | 2.53E+00 538
11 2525786 4.10E-03 | 1.04E+04 |4.25E+01| -2206
12 2525786 8.80E-03 | 2.22E+04 | 1.96E+02| -4735
13 2856541 1.26E-02 | 3.60E+04 |4.54E+02| -7668
14 2525786 1.51E-02 | 3.81E+04 |5.76E+02| -8125
15 2525786 1.61E-02 | 4.07E+04 | 6.55E+02| -8663
16 2525786 1.55E-02 | 3.91E+04 | 6.07E+02 | -8340
17 2525786 1.32E-02 | 3.33E+04 |4.40E+02| -7103
18 2525786 9.40E-03 | 2.37E+04 |2.23E+02| -5058
19 2525786 4.50E-03 | 1.14E+04 |5.11E+01| -2421
20 2525786 -1.30E-03 | -3.28E+03 | 4.27E+00 699
21 2752285 -7.70E-03 | -2.12E+04 | 1.63E+02 | 4515
Tang mai | 2999337 -1.67E-02 | -5.01E+04 |8.36E+02 | 10671
Mai 1426757 -2.54E-02 | -3.62E+04 | 9.20E+02 | 7720
Téng 59834672 -1.89E+05 | 9.94E+03
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II1.X4c dinh ni luc:

Str dung chuon trinh tinh toAn ETABS 9 d&& mo hinh va tinh két ciu cong trinh.
3.1. Phuwong phap tinh toan.

-Sir dung phan mém Sap 2000 Version.10.01(Non-Linear).

-Mo hinh cong trinh véi so dd khong gian.

-Khai bao day du dic trung vat liéu, tiét dién.

-Khai béo cac trudong hop tai trong tac dung 1€n cong trinh.

-T6 hop tai trong.

3.2.Cac truong hgp tai trong.

Can cr vao két qua xac dinh tai trong tir chuong I1I ta khai bao cac trudng hop tai
trong sau:

-TT( tinh tai).

-HT( hoat tai).

-GTXT: (gi6 tinh theo phuong X trai).

-GTXP: (gi6 tinh theo phuong X phai).

-GTYT: (gio6 tinh theo phuong Y trudc).

-GTYS: (gi6 tinh theo phuong Y sau).

-GDX2T: (gi6 dong theo phuong X trai ¢ dang dao dong thir 2).
-GDX2P: (gi6 dong theo phuong X phai & dang dao dong thur 2).
-GDY1T: (gi6 dong theo phuong Y trudc ¢ dang dao dong thir 1).
-GDY18S: (gi6 dong theo phuong Y sau ¢ dang dao dong thur 1).
-DDX1P: (d6ng dit dang 1 theo phuong X phai).

-DDX1T: (dong dat dang 1 theo phuong X trai).

-DDX2P: (d6ng dat dang 2 theo phuong X phai).

-DDX2T: (dong dat dang 2 theo phuong X trai).

-DDX3P: (dong dat dang 3 theo phuong X phai).

-DDX3T: (dong dat dang 3 theo phuong X trai).

-DDY 1T: (dong dat dang 1 theo phuong Y trudc).

-DDY 1S: (dong dat dang 1 theo phuong Y sau).

-DDY2T: (dong dat dang 2 theo phuong Y trudc).

-DDY?2S: (d6ng dat dang 2 theo phuong Y sau).

-DDY3T: (dong dat dang 3 theo phuong Y trudc).

-DDY?3S: (d6ng dat dang 3 theo phuong Y sau).
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Moment do TINH TAI va HOAT TAI giy ra
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VIETCOMBANK TOWER

PHAN KET CAU 60%

PO AN TOT NGHIEP

Moment do GIO XT va GIO XP giy ra
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Moment do PONG PAT X va PONG PAT Y giy ra
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3.3 T6 hop tai trong.
Céc truong hop t6 hop:
-DDXP=SRSS(DDX1P, DDX2P,DDX3P)
-DDXT=SRSS(DDXI1T, DDX2T,DDX3T)
-DDYS=SRSS(DDY1S, DDY2S,DDY3S).
-DDYT=SRSS(DDY 1T, DDY2T,DDY3T).
-GXT=ADD(1*GTXT,1*GDX2T).
-GXP=ADD(1*GTXP,1*GDX2P).
-GYT=ADD(1*GTYT,I*GDY1T).
-GYS=ADD(1*GTYS,1*GDY1S).
-THI=ADD(1*TT+1*HT).
-TH2=ADD(1*TT+1*GXT)
-TH3=ADD(1*TT+1*GXP)
-TH4=ADD(1*TT+1*GYT)
-TH5=ADD(1*TT+1*GYS).
-TH6=ADD(1*TT+0,9*(HT+GXT)).
-TH7=ADD(1*TT+0,9*(HT+GXP)).
-TH8=ADD(1*TT+0,9*(HT+GYT)).
-TH9=ADD(1*TT+0,9*(HT+GYY)).
-TH10=ADD(0,9*TT+0,8*HT+DDXT)
-TH11=ADD(0,9*TT+0,8*HT+DDXP) .
-TH12=ADD(0,9*TT+0,8*HT+DDYT)
-TH13=ADD(0,9*TT+0,8*HT+DDYY) .
-THBAO=ENVELOP(THI1,TH2,... TH13).
Ghi chu:
-Céc hé s6 ctia t6 hop dic biét (TH10,TH11,TH12, TH13) dugc lay theo TCXD
198-1997.
3.4.T6 hop va tinh ¢t thép.(Theo TCVN).
Str dung chuong trinh 1ap bang trinh tmg dung Microsoft Excel. Chwong trinh nay
¢ vu diém 1a tinh toan don gian, ngén gon, va dé dang, thuan tién khi st dung va kiém tra
d6 chinh xac cua két qua tinh.

IV.Tinh toan tiét dién.

4.1.Tinh c6t thép dam:

4.5.1.76 hop noi luc:

-Lay két qua t6 hop noi luc trong Sap truong hgp THBAO.

-Tai mdi tiét dién c6 hai gid tri Mimax , Mimin.

-Cot thép chiu moment 4m ding Muin dé tinh.

-C6t thép chiu moment duong ding Mumax dé tinh.

-Noi lyc dAm khung dugc cho trong phu luc 1.

4.1.2.Vat liéu:

-Bé tong B25: Ry = 145 (kG/cm?); Ro= 10,5(kG/cm?); Ep = 3.10°(kG/cm?).
-C6t thép doc chiu lwe dung CII: Rs=Rsc=2800 (kG/cm?); Rsw=2250 (kG/cm?).
-C6t thép dai dung CI: Rs= Rsw = 2250 (kG/cm?).

e =
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4.1.3.Tinh todn cét thép doc:
4.1.3.1.Voi tiet dién chiu momen am:
Céanh nam trong vung chiu kéo nén ta tinh toan vaéi tiét di€én chit nhat 40x70cm dat
cot don.
- Gia thiét trude chiéu day cua 16p bétong bao vé = a
Tinha, = M
R, b1
+Néu @, <a,: thi tinh £ =051+ 1-2a, |
Dién tich cbt thép yéu cau:
M
457 = (em?)
Ry.Lhy
+Néu «, > «,: thi ting kich thudc tiét dién hodc tang cap do bén nén cta bétong hodc dat

cot kép.

4.1.3.2.Voi tiét dién chiu momen duong

Céanh nam trong vung chiu nén nén ta tinh toan vai tiét dién chir T.

Bé rong canh b'f dung dé tinh toan lay tir diéu kién: bé rong mdi bén céanh, tinh tir
mép bung dam khong dugc 16n hon 1/6 nhip ciu kién va lay b, khong 16n hon 1/2 khoang
cach thong thuy cua cac suon doc. Tu céac diéu kién trén voi nhip dam 8,4m thi ta chon b'f
= 240cm.

Xac dinh vi tri truc trung hoa:

Mt = Ry. b'f . h'f .(ho—0,5. h'f )
Trong do: b,: bé rong canh chir T.
h,: chiéu cao canh.
Mg gia tri momen ung voi truong hop truc trung hoa di qua mép dudi cua canh.
a.Néu M < My thi tryuc trung hoa qua canh, viéc tinh todn nhu doéi véi tiét dién chir
nhat b, xh.

b.Néu M > M thi truc trung hoa qua suon.

M —R,.(b, —b).h, (hy—0,5.h,)
" R, b.h’
+Néu a, <a,:thi tir «, tra phu luc ta dugc &

Tinh a

Dién tich cbt thép yéu cau:

R . .
AT = R—”[g.b.ho + (b, —b).h, Jem?)
N
+Néu «a, > a,: thi ta tinh véi truong hop tiét dién chir T dat cot kép.

*Kiém tra ham lugng cdt thép.

A
<y =55 <y 6.34
Hnin < 4, b, Hoax (6.34)
Hop li: 0,8% < p, <1,5%.Thong thuong v6i dam ldy s =0,15%.

Déi vai nha cao tang = 5%.
4.1.4.Tinh todn cét thép ngang:

e =
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4.1.4.1.Kiém tra kha ning chiu vmg sudt nén chinh ciia bung dam:
Piéu kién: Q<0,3.0,,.0,.R, b.h,
Trong do:
o, - Hé sb xét dén anh hudng cua cbt dai dat vudng goc voi truc cau kién. Ta
co:
o, = 1+5.0. 4,

. E A
Véoio= =5 po= —%
E, b.s

o, : H¢ s6 xét dén kha ning phan phdi lai ndi lyc cia cac loai bétong khac
nhau. Taco ¢, =1-4.R,
Khi diéu kién trén khong thoa man thi can tang kich thudc tiét dién hodc ting cap
d6 bén ctia bétong.
4.1.4.2.Tinh todn cwong dé ciia tiét dién nghiéng theo lyc cdt:
Ta sé& tinh toan c6t dai khi khong dat c6t xién. Ta co dicu kién cudng do trén tiét

dién nghiéng nhu sau: Q<Q, +Qq = My, (Gsw +91)c
C

Trong do: Mb = @b2.(1+¢r +@n).Ror.b. he?
c: chiéu dai hinh chiéu ciia mat cat nghiéng trén truc cau kién.
qi: tai trong thuong xuyén lién tyc trén dam.
qsw: kha ning chiu cat cia cot dai.
Khi tinh toan nguoi ta xac dinh qsw nhu sau:

+ Khl Qmax< g6 trong do le = 2 [ b ql thl qém — Qmax le

4M,
+ Khi KJrQ“ > O > %: thi ¢, = %
Trong ca hai trudng hop trén, qsw khong dugc 1ay nho hon Qo =1
Hy
+Khi 0, > AZO” +0, thiq,, = Qmaxh_O—Qm

+ Néu tinh duoc q,, < % thi tinh lai:

(]

2 2
Qmax Qmax Qmax
g, = L P2 P2 g4 - + P2 a | -
2.h, (0173 2.h, (0173 2.h,

4.1.5.B6 tri cot thép:

-Cét thép dam sau khi tinh ra duoc bd tri tuan theo cac yéu cAu céu tao cua ciu kién
chiu udn.

-Viéc cét, ubn, neo cot thép cling tuan theo cac yéu cAu ciu tao nhu qui dinh.

-Khi ham luong ¢t thép u, <. . LAy As= . .bh,.

e =
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BANG TiNH THEP DQC DAM KHUNG
Bétong B25 c6 Ry=14.5 MPa. Thép CII c6 R—=R=280 Mpa
Cr=0.595  ar=0.418.
, , A TT ch BT
N Tiét Cbt Mitosn b h a As ChQH A n
Tang dié thé Om ¢ thé
en e kN | (em) | (em) | (em) (cm?) P (em) | %)
Trén | -427.00 | 120 4 0.19 | 0.89 | 47.38 | 10025 | 49.09 | 1.14%
GT1 40
Duéi | -214.27 | 360 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
Trén 191.14 120 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
N1 40
Duéi | 277.93 360 4 0.04 | 0.98 | 28.16 | 10020 | 31.42 | 0.73%
Trén | -369.45 | 120 4 0.16 | 0.91 | 40.28 | 8025 | 39.27 | 0.91%
GP1 40
Duéi | -184.05 | 360 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
Trén | -352.16 | 120 4 0.16 | 0.91 | 38.20 | 8025 | 39.27 | 0.91%
GT2 40
Duédi | -168.19 | 360 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
TANG Trén | 169.54 | 120 4 1000 ctao | 432 | 6020 | 18.85 | 0.44%
HAM | N2 40
2 Duédi | 245.14 | 360 4 0.04 | 0.98 | 24.78 | 10020 | 31.42 | 0.73%
Trén | -354.86 | 120 4 0.16 | 0.91 | 38.52 | 8025 | 39.27 | 0.91%
GP2 40
Duéi | -170.76 | 360 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
Trén | -364.95 | 120 4 0.16 | 0.91 | 39.73 | 8025 | 39.27 | 0.91%
GT3 40
Duédi | -183.02 | 360 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
Trén 187.01 120 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
N3 40
Duéi | 271.43 360 4 0.04 | 0.98 | 27.49 | 10020 | 31.42 | 0.73%
Trén | -413.48 | 120 4 0.18 | 0.90 | 45.68 | 10025 | 49.09 | 1.14%
GP3 40
Duéi | -203.46 | 360 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
Trén | -453.53 | 120 4 0.20 | 0.89 | 50.75 | 11025 | 54.00 | 1.25%
GT1 40
Duéi | -192.63 | 360 4 0.00 | c.tao | 4.32 6018 | 15.27 | 0.35%
Trén 191.29 120 4 0.00 | c.tao | 4.32 6018 | 15.27 | 0.35%
N1 40
Duéi | 277.96 | 360 4 0.04 | 098 | 28.17 | 11018 | 27.99 | 0.65%
Trén | -382.33 | 120 4 0.17 | 0.91 | 41.84 | 9025 | 44.18 | 1.02%
GP1 40
TANG Duéi | -156.74 | 360 4 0.00 | c.tao | 4.32 6018 | 15.27 | 0.35%
HAM Trén | -376.66 | 120 4 0.17 | 0.91 | 41.15 | 9925 | 44.18 | 1.02%
GT2 40
1 Duéi | -144.29 | 360 4 0.00 | c.tao | 4.32 6018 | 15.27 | 0.35%
Trén 168.08 120 4 0.00 | c.tao | 4.32 6018 | 15.27 | 0.35%
N2 40
Dudi | 245.65 360 4 0.04 | 0.98 | 24.83 | 11018 | 27.99 | 0.65%
Trén | -374.83 | 120 4 0.17 | 0.91 | 40.93 | 9025 | 44.18 | 1.02%
GP2 40
Duéi | -144.02 | 360 4 0.00 | c.tao | 4.32 6018 | 15.27 | 0.35%
GT3 | Trén | -381.85 | 120 | 40 4 0.17 | 0.91 | 41.78 | 9025 | 44.18 | 1.02%
T, ]
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Duéi | -160.33 | 360 4 (000 | ctao | 432 | 6018 | 15.27 | 0.35%
Trén | 186.40 | 120 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
N3 40
Duéi | 271.20 | 360 4 (004|098 |27.47 | 11018 | 27.99 | 0.65%
Trén | -434.07 | 120 4 1019 0.89 | 48.27 | 11025 | 54.00 | 1.25%
GP3 40
Duéi | -177.02 | 360 4 (000 | ctao | 432 | 6018 | 15.27 | 0.35%
Trén | -468.52 | 120 4 021088 |52.68 | 11025 | 54.00 | 1.25%
GT1 40
Du6i | -150.77 | 360 4 (000 |ctao | 432 | 6018 | 15.27 | 0.35%
Trén | 190.54 | 120 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
N1 40
Duéi | 242.22 | 360 4 004|098 |24.48 | 11018 | 27.99 | 0.65%
Trén | -370.07 | 120 4 1016|091 | 40.35 | 9925 | 44.18 | 1.02%
GP1 40
Du6i | -103.91 | 360 4 (000 |ctao | 432 | 6018 | 15.27 | 0.35%
Trén | -386.48 | 120 4 017091 | 4235 | 9925 | 44.18 | 1.02%
GT2 40
Du6i | -96.73 | 360 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
TANG Trén 165.51 120 4 0.00 | c.tao | 4.32 6018 | 15.27 | 0.35%
. N2 40
LUNG Dudi | 214.64 | 360 4 1003|098 |21.64 | 11018 | 27.99 | 0.65%
Trén | -379.12 | 120 4 0.17 | 091 | 41.45 | 9025 | 44.18 | 1.02%
GP2 40
Du6i | -93.63 | 360 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
Trén | -374.67 | 120 4 0.17 | 0.91 | 40.91 | 9025 | 44.18 | 1.02%
GT3 40
Duéi | -113.33 | 360 4 (000 | ctao | 432 | 6018 | 15.27 | 0.35%
Trén | 18498 | 120 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
N3 40
Du6i | 235.66 | 360 4 003|098 |23.80 | 11018 | 27.99 | 0.65%
Trén | -442.23 | 120 4 0.20 | 0.89 | 49.31 | 11025 | 54.00 | 1.25%
GP3 40
Du6i | -129.09 | 360 4 (000 | ctao | 432 | 6018 | 15.27 | 0.35%
Trén | -486.45 | 120 4 022 0.88 | 5503 | 11025 | 54.00 | 1.25%
GT1 40
Duéi | -141.62 | 360 4 (000 | ctao | 432 | 6018 | 15.27 | 0.35%
Trén | 17878 | 120 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
N1 40
Duéi | 238.26 | 360 4 [0.04| 098 |24.07 | 11018 | 27.99 | 0.65%
Trén | -376.18 | 120 4 1017091 | 41.09 | 9925 | 44.18 | 1.02%
GP1 40
Duéi | -81.01 | 360 4 1000 |ctao | 432 | 6018 | 1527 | 0.35%
TANG Trén | -402.35 | 120 4 1018|090 | 44.30 | 9925 | 44.18 | 1.02%
GT2 40
2-5 Du6i | -78.38 | 360 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
Trén | 164.44 | 120 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
N2 40
Duéi | 214.55 | 360 4 003|098 |21.63 | 11018 | 27.99 | 0.65%
Trén | -393.39 | 120 4 1017090 | 43.20 | 9925 | 44.18 | 1.02%
GP2 40
Du6i | -74.49 | 360 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
Trén | -382.32 | 120 4 0.17 | 0.91 | 41.84 | 9025 | 44.18 | 1.02%
GT3 40
Du6i | -92.86 | 360 4 1000 | ctao | 432 | 6018 | 1527 | 0.35%
—— —
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Trén | 183.15 | 120 4 1000 ctao | 432 | 6018 | 15.27 | 0.35%
N3 40
DuGi | 233.45 | 360 4 003|098 2357 | 11018 | 27.99 | 0.65%
Trén | -468.19 | 120 4 021088 |52.64 | 11025 | 54.00 | 1.25%
GP3 40
Du6i | -117.27 | 360 4 (000 |ctao | 432 | 6018 | 15.27 | 0.35%
Trén | -548.70 | 120 4 024086 |63.43 | 13025 | 63.81 | 1.48%
GT1 40
Du6i | -119.66 | 360 4 000 |ctao | 432 | 7018 | 17.81 | 0.41%
Trén | 176.48 | 120 4 1000 |ctao | 432 | 7018 | 17.81 | 0.41%
N1 40
Duéi | 239.41 | 360 4 004|098 |24.19 | 13018 | 33.08 | 0.77%
Trén | -381.66 | 120 4 017|091 | 41.76 | 11025 | 54.00 | 1.25%
GP1 40
Duéi | -33.78 | 360 4 1000 ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -433.43 | 120 4 1019 0.89 | 48.19 | 11025 | 54.00 | 1.25%
GT2 40
Duéi | -41.03 | 360 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
TANG Trén | 161.43 | 120 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
N2 40
6-10 Dudi | 213.64 | 360 4 1003|098 | 21.54 | 13018 | 33.08 | 0.77%
Trén | -420.43 | 120 4 1019090 | 46.55 | 11025 | 54.00 | 1.25%
GP2 40
Duéi | -34.61 | 360 4 1000 |ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -391.97 | 120 4 017090 | 43.02 | 11025 | 54.00 | 1.25%
GT3 40
Duéi | -51.84 | 360 4 1000 |ctao | 432 | 7018 | 17.81 | 0.41%
Trén 180.81 120 4 0.00 | c.tao | 4.32 7018 | 17.81 | 0.41%
N3 40
Duéi | 230.77 | 360 4 003|098 |23.30 | 13018 | 33.08 | 0.77%
Trén | -509.31 | 120 4 023 0.87 |58.06 | 13025 | 63.81 | 1.48%
GP3 40
Duéi | -89.01 | 360 4 1000 |ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -559.60 | 120 4 025|085 |64.94 | 13025 | 63.81 | 1.48%
GT1 40
DuGi | -144.88 | 360 4 (000 |ctao | 432 | 7018 | 17.81 | 0.41%
Trén 176.40 120 4 0.00 | c.tao | 4.32 7018 | 17.81 | 0.41%
N1 40
Duéi | 23821 | 360 4 004|098 |24.06 | 13018 | 33.08 | 0.77%
Trén | -350.04 | 120 4 016 092 | 37.94 | 11025 | 54.00 | 1.25%
GP1 40
Du6i | -26.17 | 360 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
) Trén | -424.68 | 120 4 019 0.89 | 47.09 | 11025 | 54.00 | 1.25%
TANG | GT2 40
11-15 DuGi | -45.08 | 360 4 1000 ctao | 432 | 7018 | 17.81 | 0.41%
Trén | 159.83 | 120 4 1000 |ctao | 432 | 7018 | 17.81 | 0.41%
N2 40
Duéi | 211.11 | 360 4 003|098 |21.28 | 13018 | 33.08 | 0.77%
Trén | -410.48 | 120 4 0.8 090 | 4531 | 11025 | 54.00 | 1.25%
GP2 40
Duéi | -37.67 | 360 4 1000 ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -362.70 | 120 4 1016 | 091 |39.46 | 11025 | 54.00 | 1.25%
GT3 40
Duéi | -47.30 | 360 4 1000 |ctao | 432 | 7018 | 17.81 | 0.41%
N3 | Trén | 17872 | 120 | 40 | 4 |0.00 | c.tao | 432 | 7018 | 17.81 | 0.41%
o il
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Dusi | 227.94 | 360 4 1003|098 |23.01| 13018 | 33.08 | 0.77%
Trén | -513.59 | 120 4 1023|087 |58.64 | 13025 | 63.81 | 1.48%
GP3 40
Dusi | -111.12 | 360 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -542.49 | 120 4 10241 0.86 | 62.57 | 13025 | 63.81 | 1.48%
GT1 40
Dusi | -196.77 | 360 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
Trén | 178.04 | 120 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
N1 40
Dusi | 235.99 | 360 4 1003|098 |23.83| 13018 | 33.08 | 0.77%
Trén | -299.16 | 120 4 1013|093 | 31.96 | 11925 | 54.00 | 1.25%
GP1 40
Dusi | -45.73 | 360 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -391.37 | 120 4 1017|090 | 42.95 | 11025 | 54.00 | 1.25%
GT2 40
Dusi | -75.74 | 360 4 1000 ctao | 432 | 7018 | 17.81 | 0.41%
TANG Trén | 159.66 | 120 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
N2 40
16-20 Duéi | 208.19 | 360 4 1003|098 | 2098 | 13018 | 33.08 | 0.77%
Trén | -378.56 | 120 4 1017|091 | 41.38 | 11925 | 54.00 | 1.25%
GP2 40
Dusi | -68.99 | 360 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -312.07 | 120 4 1014|093 | 33.46 | 11925 | 54.00 | 1.25%
GT3 40
Dusi | -66.47 | 360 4 1000 ctao | 432 | 7018 | 17.81 | 0.41%
Trén | 17721 | 120 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
N3 40
Dusi | 225.92 | 360 4 1003|098 |22.80 | 13018 | 33.08 | 0.77%
Trén | -494.26 | 120 4 10221 0.87 | 56.06 | 13025 | 63.81 | 1.48%
GP3 40
Duéi | -163.42 | 360 4 1000 | ctao | 432 | 7018 | 17.81 | 0.41%
Trén | -920.64 | 120 4 1025 0.85 | 83.70 | 18025 | 88.36 | 1.60%
GTI1 50
Dusi | -457.73 | 360 4 1000 | ctao | 552 | 10018 | 25.45 | 0.46%
Trén | 167.91 | 120 4 10.00|ctao| 552 | 6018 | 15.27 | 0.28%
N1 50
Dusi | 276.92 | 360 4 1003|099 | 21.78 | 10018 | 25.45 | 0.46%
Trén | -402.78 | 120 4 10111094 |33.20]| 8925 |39.27 | 0.71%
GP1 50
Dusi | -171.67 | 360 4 1000 | ctao | 552 | 8018 | 20.36 | 0.37%
Trén | -366.21 | 120 4 1010 | 0.95 | 30.01 | 8025 | 39.27 | 0.71%
) GT2 50
TANG Dusi | -96.63 | 360 4 1000 | ctao | 552 | 8018 | 20.36 | 0.37%
21 Trén | 16133 | 120 4 10.00|ctao| 552 | 8018 | 20.36 | 0.37%
N2 50
Duéi | 209.37 | 360 4 1002099 | 16.41 | 8018 | 20.36 | 0.37%
Trén | -378.73 | 120 4 1010 095 | 31.10 | 8025 | 39.27 | 0.71%
GP2 50
Dusi | -103.12 | 360 4 1000 | ctao | 552 | 8018 | 20.36 | 0.37%
Trén | -394.24 | 120 4 10111094 |3245| 8025 | 39.27 | 0.71%
GT3 50
Dusi | -178.96 | 360 4 1000 | ctao | 552 | 8018 | 20.36 | 0.37%
Trén | 157.14 | 120 4 1000 | ctao | 5.52 | 10018 | 25.45 | 0.46%
N3 50
Duéi | 277.76 | 360 4 10.03] 099 |21.84 | 10018 | 25.45 | 0.46%
T, ]
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Trén | -918.47 | 120 4 | 025085 |83.51 | 18025 | 88.36 | 1.60%
GP3 50
Du6i | -375.78 | 360 4 000 | ctao | 552 | 10018 | 25.45 | 0.46%
Trén -91.61 120 4 0.04 | 0.98 | 9.28 6025 | 29.45 | 0.68%
GT1 40
Du6i | 16433 | 360 4 002099 |16.51 | 6020 | 18.85 | 0.44%
Trén -71.45 120 4 0.03 | 0.98 | 7.20 6020 | 18.85 | 0.44%
N1 40
Du6i | 162.32 | 360 4 002099 |16.30 | 10020 | 31.42 | 0.73%
Trén | -362.05 | 120 4 1016 | 091 |39.38 | 10025 | 49.09 | 1.14%
GP1 40
Duéi | -84.14 | 360 4 1000 | ctao | 432 | 6020 | 18.85 | 0.44%
Trén | -440.53 | 120 4 020 0.89 | 49.09 | 10025 | 49.09 | 1.14%
GT2 40
Du6i | -105.58 | 360 4 000 | ctao | 432 | 6020 | 18.85 | 0.44%
TANG Trén | 16338 | 120 4 1000 | ctao | 432 | 6020 | 18.85 | 0.44%
: N2 40
MAI Duéi | 250.15 | 360 4 10.04] 098 | 25.29 | 10020 | 31.42 | 0.73%
Trén | -427.00 | 120 4 1019 0.89 | 47.38 | 10025 | 49.09 | 1.14%
GP2 40
Duéi | -98.00 | 360 4 1000 | ctao | 432 | 6020 | 18.85 | 0.44%
Trén | -333.75 | 120 4 015092 | 36.01 | 10025 | 49.09 | 1.14%
GT3 40
Duéi | -89.18 | 360 4 1000 | ctao | 432 | 6020 | 18.85 | 0.44%
Trén | 56.46 | 120 4 1000 | ctao | 432 | 6020 | 18.85 | 0.44%
N3 40
Duéi 88.59 360 4 0.01 | 0.99 | 8.85 | 10020 | 31.42 | 0.73%
Trén | -51.68 | 120 4 1002099 | 519 | 6025 | 29.45 | 0.68%
GP3 40
Du6i | 150.20 | 360 4 002099 |15.07 | 6020 | 18.85 | 0.44%
Trén | -19.55 | 120 4 1001 1.00 | 432 | 6025 | 29.45 | 0.68%
GT1 40
Du6i | 163.40 | 360 4 002099 |16.41 | 6020 | 18.85 | 0.44%
Trén 59.22 120 4 0.00 | c.tao | 4.32 6020 | 18.85 | 0.44%
N1 40
Du6i | 171.66 | 360 4 003|099 |17.25 | 10020 | 31.42 | 0.73%
Trén | -353.74 | 120 4 1016 | 091 | 3839 | 10025 | 49.09 | 1.14%
GP1 40
Du6i | -114.44 | 360 4 (000 |ctao | 432 | 6020 | 18.85 | 0.44%
Trén | -430.67 | 120 4 1019 0.89 | 47.84 | 10025 | 49.09 | 1.14%
GT2 40
) Du6i | -116.89 | 360 4 (000 |ctao | 432 | 6020 | 18.85 | 0.44%
MAI
Trén | 162.92 | 120 4 1000 | ctao | 432 | 6020 | 18.85 | 0.44%
N2 40
Duéi | 266.32 | 360 4 [0.04| 098 |26.96 | 10020 | 31.42 | 0.73%
Trén | -416.31 | 120 4 1018|090 | 46.04 | 10025 | 49.09 | 1.14%
GP2 40
Duéi | -107.75 | 360 4 000 | ctao | 432 | 6020 | 18.85 | 0.44%
Trén | -324.19 | 120 4 014|092 | 34.88 | 10025 | 49.09 | 1.14%
GT3 40
Duéi | -113.40 | 360 4 (000 | ctao | 432 | 6020 | 18.85 | 0.44%
Trén | 37.88 | 120 4 1000 | ctao | 432 | 6020 | 18.85 | 0.44%
N3 40
Duéi | 175.61 | 360 4 003|099 |17.65 | 10020 | 31.42 | 0.73%
o il
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Trén | 7.75 | 120 0.00 | c.tao | 432 | 6025 | 29.45 | 0.68%
GP3 40
Duéi | 171.51 | 360 0.03 | 0.99 | 17.24 | 6020 | 18.85 | 0.44%
o il
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4.2 Tinh toan tiét dién cot :

4.2.1.Vat liéu:

-Bé tong B25: Ry = 145 (kG/cm?); Ro= 10,5(kG/cm?); Ep = 3.10°(kG/cm?).

-C6t thép doc chiu lre dung CII: Rs=Rsc=2800 (kG/cm?); Rsw=2250 (kG/cm?).

-C6t thép dai dung CI: Rs= Rsw = 2250 (kG/cm?).

4.2.2.Tinh todn cét thép doc:

4.2.2.1.Nguyén tdc tinh todn:

Dung phuong phap gan ding dua trén viéc bién doi truong hop nén léch tim xién
thanh nén 1éch tdm phing twong duong dé tinh cbt thép.

Xét tiét dién c6 cac canh Cx, Cy

T
Q
N

Pidu kién dé ap dung phuong phép nay la: 0,5 < g

<2: cbt thép duoc dat theo chu
vi, phan bd déu hodc mat do cot thép trén canh b c6 thé 16n hon.

Tiét dién chiu luc nén N, mémen ubén My, My, do léch tAm ngiu nhién eux, €ay. Sau
khi xét uén doc theo 2 phuong, tinh dwoc hé s6 1x, 1y. Momen da gia ting My1; My,

Mxi = NxMx; My1 = 1y.My .

Tuy theo twong quan gitra gia tri Mxi1, My1 vé1 céc kich thudc cac canh ma dua vé
mdt trong hai mo hinh tinh toan (theo phuwong x hodc y). Diéu kién va ki hiéu theo bang
sau:

M6 hinh Theo phuong X Theo phuong Y
DY A Mrl Myl Myl Mrl
biéu kién C. c, c, C.
h=C;b=Cy h=Cy; b=Cx
Ki hiéu M = Mx1; M2 = My Mi = Myi; M2 = My
€a = €ax T 0,2.€ay €a = €ay T 0,2.€ax

Gia thiét chiéu day 10p dém a, tinh ho = h-a; Z = h-2.a chuén bi cac s6 liéu Ry, R,
Rsc, Er nhu dbi voi trudng hop nén l1éch tim phéng. ’
Tién hanh tinh toan theo trudong hop dat cot thép do1 xung:

e =
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Xéc dinh hé so chuyén doi mo.

. X 0,6.
Khi x, <h, thi m, =1- a

0
Khi x, > &, thi mo=0,4.
Tinh mémen tuong duong (d6i nén 1éch tdm xién ra nén 1éch tdm phang).

h
M =M, +m M,
A 1A A M J& A A A ~
Do léch tam e, = e Vi két cau siéu tinh ep = max(e,ea)

e=eo+ﬁ -a
2

Tinh toan d§ manh theo hai phuong A, = If”‘ 5 A,
1

A=max(4,;4,)
Dua vao d6 Iéch tam eo va gia tri nén gia tri x; dé phan biét cac truong hop tinh
toan.

a.Truong hop 1: Nén léch tAm rat bé khi ¢ = Z—O <0,30 tinh toan gan nhu nén dung
0

tam.
Hé s6 anh hudng d6 léch tam
~ 1
T (05-6).2+¢)
Hé sb udn doc phu thém khi xét nén dung tam:
(1-p).e
b=t
Khi A < 14 1dy ¢ = 1; khi 14< X < 104 thi 1dy ¢ theo cong thirc:
¢ =1,028 - 0,00002881% — 0,0016A
Dién tich toan bd cot thép As:

Ve

N
YeU _ R, bh
As P
Rsc - Rh

b.Truwomg hop 2: khi &= Z—" > 0,30 dong thoi x;>Er.ho tinh toan theo trudng hop
0
nén léch tam bé.

Xéc dinh chiéu cao ving nén: x =| &, + 1_—§R2 J,
1+50.¢,

. e,

Trong do: ¢, = "

Dién tich toan bo cbt thép Ag:

e =
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Ne—Rybx(h, - g)

Ast -
kRy..Z

Trong d6: k = 0,4 1 hé sb xét dén truong hop cdt thép dit toan bo.

c¢.Truwong hop 3: khiec = Z—O >0,30 dong thoi x1 < Er.ho tinh toan theo trudng hop
0
nén 1&ch tam 1on.

Dién tich toan bo cbt thép Ag:

_ N.(e+0,5x, —hy)
o k.R,.Z
Trong do: k= 0,4 1a h¢ s6 xét dén truong hop cot thép dit toan bo.
Khi tinh dugc cot thép, tinh ty 1€ cot thép:

/12%

Kién tra dieu kién: p , <u<pu

Trong do: u,,, liy theo 6 manh A = b cho theo bang sau (theo TCXDVN 356-2005):

r

A=— <17 1735 35+83 >83

Hinin (%) 0705 091 0,2 0925

u,. c khi can han ché viéc sir dung quanhiéu thép ngudi ta lay i, =3%. Pé dam
bao su lam vi¢c chung gitra thép va bétong thuong léy u,. =6%.
4.2.2.2.Kiém tra cét theo kha nang chiu cat:
Luc cét 16n nhat 14y tir bang t6 hop noi luc tir Sap: Qmax.(THBAO).
Kiém tra diéu kién : Qmax<0,6.Rpi.b.ho thi bé tong du kha nang chiu cit nén cdt dai
dit theo céu tao.
Trong do6: Ru(kG/cm?): cudng dd chiu kéo cua bé téong. Bé tong B25 c¢o
Ry=10,5(kG/cm?).
*Kiém tra v4i cOt B1- cot co luc cit 16n nhét khung truc C:
max=19169(kG).<0,6.10,5.90.85 = 48195(kG). Do d6 tit ca cac cot khung
truc C déu dit cdt dai theo ciu tao.
¢>Smm .
>0,25dmax.
u<15 dmin.
U< 10 dmin-trong doan ndi budt cbt thép.
4.2.3.B6 tri cot thép cét.
Sau khi tinh toan duoc cdt thép, ta tién hanh chon thép va b6 tri. Viéc bd tri thép cot
tuan theo cac yéu cAu cAu tao cdt thép cua cAu kién chiju nén.

e =
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Nhimng ¢t c6 ham lugng ct thép bé < u_ . hodc am thi dat thép theo cAu tao, thoa
man diéu kién: F, > p,. bh, .

Viée b tri thép cot xem ban vé két cAu.

4.3.Tinh toan vach cing V2:

Vi qui mé cong trinh twong ddi 16m, vach cé chiéu cao 16n. Do d6 dé don gian va
tién 1oi cho thi cong ta tinh toan cho vach & mot tﬁng va b tri thép cho mot sb tﬁng ¢O noi
luc, tmg suat thay d6i khong nhiéu.

4.3.1.Quan niém tinh todn :

Viéc tinh toan cdt thép cho vach phang c6 thé su dung nhiéu phuong phap, c6 3 phuong
phap tinh vach thong dung trong thiét ké nha cao tang
- Phuong phéap phan bd tng suat dan hoi.
- Phuong phép gia thiét ving bién chiu momen.
- Phuong phép xdy dung biéu d6 twong tac.
Trong 3 phuong phép trén thi phuong phap 1 va 2 don gian, chua chinh xac.
Puoc su cho phép cua gido vién hudng din trong d6 4n ndy em tinh vach theo phuong
phap 3, phuong phéap nay dua trén mot s6 gia thiét vé su lam viéc ctia bétdng va cot thép
dé thiét 1ap trang thai chiu lyc gidi han (Nu, My) ctia vach bétong cdt thép. Tap hop cac
trang thai nay s€ tao thanh 1 duong cong lién hé gitra luc doc N va momen M cua trang
thai gidi han.
Phuong phap nay la phuong phap chinh xac nhit, phan anh ding sy lam viéc cua vach
bétong cot thép trong 3 phuong phap trén, thuc chat theo phuong phap nay thi coi vach
cing la 1 cau kién chiu nén léch tam va cdt thép phan bd trén toan tiét dién vach duogc ké
dén trong kha nang chiu lyc ciia vach.

4.3.2.Tinh todn cét thép doc.

V& biéu do twong tac cho vach 1 cua thang may sb 1 véi cac sb lidu sau:

b= 300 mm,h = 8500 mm Ry, = 14,5Mpa,Rs = 280 Mpa, a = 50 mm,Es = 210000 Mpa.
Khoang cach céc cbt thép s=200 mm.

Q=a—0.-,008R,= 0,85-0.-0,008*14,5 =0,734

Vi :

a h . v,
5 = —_— . = ot L= !
P ri=o B
Dién tich mdi 16p cot thép 1a A= ki x As=pibh véi pi=kip.
h\

Yy L X

e eeeeen L KRR
A1=A15=30; ki=kis= 0.07895.
Ai=2¢ ; ki=0.05128.

Dit ne N = M2:N77e02
R, bh R,bh R,bh

_x _X_s __0o

é - h é:i hm. }/i pl Rh

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XDDD&CN Trang 89



PO AN TOT NGHIEP PHAN KET CAU 60% VIETCOMBANK TOWER

b — m—y
‘-'__*ﬂ-_—, '__..‘—_-ﬂr

0,734

o @
Tinh 6 = —< (£ _1)=1202 _
inh ¢ a)(f. 1) 02( 1)

1_7 i i
L1

Pong thoi -Re < 6i < Ry ; -280 < 6; <280.

Véi : N= Rbbx—ZO'iAi

M" = Nne, =0.5R,bx(h—x)+ ZO'iAiyi
Bién doi thanh :

n=&-3 P

m=05£01-8)+Y puf,

Biéu dd twong tac

—0.005 —0.01 —0.015 —0.02 —0.025 —0.03 —0.035 —0.04

-04 02 0 02 04 06 08 1 12 14 16 18 2
K&t qué tinh todn M,N , “ ,
Tu ngf)i luc ,tai 9éc rpeflt cdt cua cac truong hop tai ta to hgp noi luc dé tim céc cdp nodi
lue nguy hiém nhat roi kiém tra kha nang chiu lyc cua vach cing. . )
Két qua t6 hop dugc ndi luc 16n nhat ¢ chan vach dugc dung kiém tra cho 4 tang tiép theo.
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Két qua tinh toan nhu sau:

CA n m
dién | (T.m) () (m) | (cm) | (cm) (m)
ean |-2072.5 | -2426.4 0.85 | 0.66 | 0.000659
s 119538 | 3576.5 | 5 51 | 50 | gso | | 0:01]0.97 | 6.22E-06
Dugi L2570.1 | 24753 1.04 | 0.67 | 0.000818
505 | -3691.3 0.00 | 1.00 | 1.61E-06
Tean |-089.98 | -1861.4 0.3710.50 | 0.00022
6- 01044 | 24292 | 2 | 50 | gsg | | |0:04] 066 | 2.9E-05
10 [ g |21028.1 [ -1882.0 | 0.55|0.51 | 0.000327
“6.864 | -2449.9 0.00 | 0.66 | 2.18E-06
Tren |7133.82 | -1606.1 0.08 | 0.43 | 4.26E-05
11- -101.90 [-1690.9 |, o | 5o | gso | | | 006|046 | 3.24E-05
15 | Do |-218:33 | 14422 | = 0.15 | 0.39 | 6.95E-05
34431 | -17115 0.02 | 0.46 | 1.1E-05
Tren |-376.17 | -897.56 0.42 024 | 0.00012
16- 26764 [-11535 |, o | 5 | gsq | | 000 0.31]8.52E-07
20 [ ] 2163591823 |~ 0.24 | 0.25 | 6.88E-05
28.8099 | -1174.1 0.02 032 ] 9.17E-06
Tra | 39371 | -443.13 0.80 [ 0.12 ] 0.000113
21| T 11,3415 | -652.45 a1l 30 | gso | | 10:02]0.18]3.61E-06
25 | ] 34992 | s16.68 | 0.68 | 0.14 | 0.000111
56.36 | -673.12 0.08 | 0.18 | 1.79E-05

Nhan théy, v61 ndi lyc vach tinh toan nhu trén thi véi ham luong thép dat theo cAu tao
11=0.0005 ciing d théa min yéu cau chiu lyc. Ta chon thép chiu luc 1a $20 cho tat ca cac
tang va & doan giita clia vach ta dit 16p thép cau tao 1a 16 s=200 cho tit ca cac ting.

4.3.3.Tinh todn cét thép ngang.
- Quy trinh tinh toan theo tiéu chuan ACI 318.
- N6i luc tac dong cho trong Bang VI.1 va ky hiéu lai la V..
- Do bén danh nghia ciia Bé tong va cbt thép khi chiu cit 1a V. va V.
- Chiéu cao 1am viéc cua tiét dién 1a d duoc léy béng khoang cach cua thé bién chiu nén
dén trong tdm cua toan bo cbt thép chiu kéo. Co thé léy d=08L (L: Ia chiéu rong cua
tuong).
- Kha ning chiu cit ciia vach dugc thiét ké trén co so :

Vi < O(Ve + Vy).

+ ®=0.7 :hé sb giam do bén

+Vy: D6 bén yéu cau.

+ d(Ve + Vs): DO bén thiét ké.

+ Gia tri d6 bén danh nghia cua Bé tong theo luc cit ¢6 thé lay theo gia tri V. nhu

sau:
V. =0.53,/f hd
+£c=3000 T/m?: DY bén khi nén cuia bétong B25.
+h= 0.3m: Chi€u day vach.
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. Néu V, < ®V./2 thi dit cit ngang theo ciu tao.

.Néu V> ®V./2 thi dién tich cdt thép ngang theo yéu cau 1a 4, = (qu—)f;();ﬁ
y

3

v6i s 1a budce cot thép ngang theo phuong dimg.
. £,=30589 (T/m?)
Trong cac cong thirc trén:
Lay s< min(L/5,3.,,45) cm, tw: chiéu day tuong (cm).
Chon thép ngang theo tinh toan nhung ciing thda man cac diéu kién cau tao 1a ham
lwong thép p>0.0025. Va luong cdt thép ngang khong bé hén 1/3 luong ¢t thép dung.

PT g:rtl Q| Q | Vu |V(Timd) (msm) Av(cm?) (t:}}l‘:l;‘
o | Trén [15.99]20338 20338 2204395 | FI2
Duéi | -5.15 | 198.51 | 198.51 2157501 | F12
1o | Tren | 595 [104.14]104.14 0.861242 | F12
Duéi | 5.95 | 104.14 | 104.14 0.861242 | F12
Trén | 652 | 7135 | 71.35 0410841 | F12
H-1S et [ 652 | 7135 | 7135 | 02 | 2% [ga10841 | Fi2
a0 | Tren | 651 | 43.59 | 4359 0.029532 | FI2
Duéi | 6.51 | 43.59 | 43.59 0.029532 | FI2
Vs | Tren | 614 [ 1501 | 1501 2036304 | FI2
Duéi | 6.14 | 1501 | 15.01 2036304 | FI12
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Chuong 4: THIET KE MONG KHUNGTRUC 2.

I.Piéu kién dia chit cong trinh.

1.1. Dja ting :

Theo ket qua khao sat thi dat nen gom cac 1op dat khac nhau. Do dbc cac 16p nho,
nén mot cach gan dung c6 thé xem nén dét tai moi diém cta cong trinh c6 chiéu day va cau
tao nhu mit cat dia chat. Khu dat duoc khao sat bang phuong phap khoan, xuyén tiéu

chuin SPT.

Dia tang duoc phén chia theo thir ty tir trén xudng dudi nhu sau:

Do sau(m) Lép dat Chi tiéu
0-1,2 Dit lap v=15,9(KN/m?)
1,2-3,9 Sét déo ciing N=18
3,9-9,5 Sét pha déo cung N=15
9,5-14,2 Sét pha déo chay N=6
14,2-21,5 Cat pha déo N=21
21,5-29,2 Cat bui chat vira N=35
29,2-41,2 Cat hat trung, hat tho N=68
41,2-61,5 Cat tho, cudi soi N=95
1.2. Panh gia nén dat.
Bang cac chi tiéu co li ¢6 dugce tir thi nghiém
Tén goi 0 s n| Cu m E
16p §§t (KIzI/m3) (KIQI(/m3) W% | Wazo | Wahao?o (gcf)) (KPa) | (m/KN) | (KPa) |
Dat lap 19.5 - - - - - - - - -
Sét 18.2 26.9 39 50 30 13 | 37 | 0.00011 | 7500 | 18
Sét pha 21.5 26 15 24 11.5 24 12 0.00004 |22000| 15
Sét pha 18.5 26.8 [33.2| 36 22 16 10 | 0.00012 |10000| 6
Cat pha 20.5 26.6 15 21 15 22 | 20 | 0.00006 |18000| 21
Cat bui 19 26.5 26 - - 30 - 0.00011 | 10000 | 35
Cat hat trung 19.2 26.5 18 - - 35 - 0.00011 |31000| 68
Cat cudi soi 20.1 26.4 16 - - 38 - 0.00011 {40000 | 95
Bang cac chi tiéu co li tinh toan
A - 14 A re 2k 4 reoak o . Ydn
Tén goilop dat | IP | B | Trang thaidatsét | e | Trang thai dat cat (KN/m?)
Dit lap - - - - - -
Sét 20 10.45 Déo cling 1.05 - 8.22604
Sét pha 12.5]0.28 Déo cling 0.39 - 11.505
Sét pha 14 | 0.8 Déo chay 0.93 - 8.70647
Cat pha 6 0 Déo 0.49 - 11.1246
Cat bui - - - 0.65 Chat vira 10.0256
Cat hat trung - - - 0.63 Chat vira 10.1311
Cat cudi soi - - - 0.52 Chat 10.7641

——

e
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+0.0
; 1o DATLAP
é si® 20y

SET DEOCUNG

b

2700 200

"

N

SET PHA DEO CUNG

CAT PHA DEO

142 NN
A\

5600

N

4700

———

SET PHA DEO CHAY

-21.5

7300

———

CAT BUI CHAT VUA

-29.2

7700

N

CAT TRUNG HAT THO

12000

-41.2

——

-47.2

CATTHO, CUdI OI

20300

-61.5
-

= Ldp 6 1a 16p cat thd cudi soi, & trang thai chat, ¢6 bién dang lun it, tinh ning xay dung
t6t. Do d6 c6 thé 1am nén cho cong trinh.

1.3. Lua chon miit cit dia chit dé tinh méng.

Trén mat bﬁng chi b tri cac hd khoan, chua xem xét duoc hét diéu kién dia chit &
dudi moéng. Tuy nhién mot cach gan ding c6 thé xem nén dét tai moi diém cua cong trinh

e =
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6 chiéu day va cAu tao nhu mat cit dia chit véi cac chi tiéu co li nhu trén. Do d6 ta tinh
mong trén co s& mat cit dia chat trén.

1.4. Pidu kién dia chat, thuy vin:

Nude ngam & khu vie qua khao sat dao dong tuy theo mua. Muc nuée tinh ma ta
quan sat thdy nim kha sdu, ndm cach mit dat( code thién nhién) -4.45m. Néu thi cong
mong sdu, nude ngam it anh hudng dén cong trinh.

I1. Lua chon gidi phap mong:

Céc 16p dit & bén trén nhu 16p 1( sét pha déo cimg), 16p 2(sét pha chay déo), 16p
3(cat pha déo) 16p 4 (cat bui chit vira ) 16p 5 (16p cat trung chit vira) 1a cac 1op dat hoic 1a
qua mong, hodc 1a c6 kha niang chiu tai kém. Ta nhan thay chi c¢6 16p 6 (cat thd cudi soi) 1a
16p dét vira ndm & dudi sau, vira c6 kha ning chiu tai 16n phu hop véi cac cong trinh cao
tang.

Cin ctr vao tinh hinh dia chat, qui mé cong trinh cling nhu tai trong tac dung xudng
moéng thi gidi phap moéng sdu( moéng coc) 1a hop 1i hon cd. Miii coc s€ duoc ngam vao 16p
dat. Cac phuwong 4n mong coc:

2.1. Coc ép:

Néu dung méng coc ép (ép trude) co thé cho coc dit vao 16p dat 6, viée ha coc sé
gip kho khin khi cdn phai xuyén vao lop dit 1,2,3,4,5 c6 chibu siu
16n(2.9+4.7+7.3+7.7+12=34.6 m), khi do chéu sau ha coc 1a kha 16n( >34m), nén cong tac
ép coc sé gip nhiéu kho khin va c6 thé phai khoan dan coc.

+ U'u diém:

Gi4 thanh r&, thich hop véi diéu kién xay chen, khong gay chin dong dén cac cong
trinh xung quanh. D& kiém tra, chit lugng cua tung doan coc dugce thir dudi luc ép. Xac
dinh duoc stc chiu tai ciia coc qua luc ép cudi cung.

+Nhuwoc diém:

Kich thuéc va stc chiu tai cta coc bi han ché do tiét dién coc, chiéu dai coc khong
c6 kha nang mé rong va phat trién do thiét bi thi cong coc bi han ché hon so véi cac cong
nghé khéc, thoi gian thi cong kéo dai, hay gap do chdi gia khi dong. Vi qui md cong trinh
s€ khé ma thyc hién dugce phuong an coc ép.

2.2. Coc khoan nhdi:

Néu dung moéng coc khoan nhdi, c6 thé dat coc 1én 16p cat tho 1an cui soi, hodc dat
vao 16p cat hat trung tuy thudc vao diéu kién can bang sirc chiu tai cua coc tinh theo cudng
d6 vat liéu coc va tinh theo cudong do dét nén.

+Uu diém:

-C6 thé tao ra nhiing coc ¢6 dudng kinh 16n, do dé strc chiu tai cua coc kha cao.

-Do céch thi cong, mat bén cua coc nhdi thuong san sui, do d6 ma sat gitra dat va
coc noi chung co tri sb 1én hon so voi cac loai coc khac.

Tén it cbt thép vi khong phai van chuyén coc .

-Khi thi cong khong gy ra nhiing chdn dong lam nguy hai dén cac cong trinh lan
can.

-Néu dung coc nhoi thi diéu kién mé rong chan coc ( nham tang strc chiu tai cia coc
) twong ddi dé dang hon .

+Nhwoc diém:

-Kho kiém tra chét luong coc.

-Thiét bi thi cong twong ddi phuc tap.

-Cong truong dé bi ban trong qua trinh thi cong.

e =
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— Cin clr vao tai trong tac dung truyén xudng mong, diéu kién dia chit va trén co
s¢ phan tich nhitng wu, nhugc diém cua céc loai coc ta chon phuong an méng coc khoan
nhoi thiét ké cho cong trinh.

II1. Thiét ké coc khoan nhdi:

3.1. Cac gia thiét tinh toan.

Viéc tinh toan méng coc dai thap dua vao cac gia thiét sau:

+Tai trong ngang hoan toan do cac 16p dat tir day dai tro 1én tiép nhan.

+Strc chiu tai ctia coc trong méng dugc xac dinh nhu ddi voi coc don dling riéng rée,
khong ké dén anh huéng ciia nhém coc.

+Tai trong cua cong trinh qua dai coc chi truyén 1én cic coc chtr khong truc tiép
truyén 1én phan dit nim gitta cac coc tai mit tiép giap voi dai coc.

+Khi kiém tra cuong do cua nén dét va khi xac dinh d6 lin cta mong coc thi ngudi
ta coi méng coc nhu mot mong khdi qui wée bao gdbm coc, dai coc, va phan dat giita cac
coc.

+Vi viée tinh toan méng khéi qui wéc gidng nhu tinh toan méng ndng trén nén thién
nhién( boé qua ma sat & mit bén mong) cho nén tri s6 moment cua tai trong ngoai tai day
mong khdi qui wdc duge ldy giam di mot cach gin ding bang tri s6 moment cua tai trong
ngoai so voi cao trinh day dai.

+Pai coc xem nhu tuyét ddi cimg.

3.2. Xac dinh tai trong truyén xudng méng.

Tai trong tic dung xudng moéng gém:

+Tinh tai.

+Hoat tai.

+Gi6 (gid tinh+ gidé dong).

+Dong dat.

+Ap luc ngang 1én tuong tang hém

+Tai trong do giang mong truyen Vao.

Khi tinh toan ta xem tuong tang ham 1am viéc nhu tudng chin dat chiu toan bd ap
luc ngang. Tai trong truyen xuong mong cdt do ap lyc ngang nay la rat bé so véi ndi luc
cot nén ta bo qua. Vi san ting ham (h=200) ¢ cung ¢t v6i mat trén cua dai mong xem
nhu 1 méng bé loai nhé nén ta bd qua tai trong do giang mong truyén vao mong.

Do khi tinh todn khung dung tai trong tinh toan nén ndi luc trong khung 1a ndi luc
tinh toan. Dé don gian ndi luc tiéu chun c6 thé duoc suy ra tur ndi luc tinh toan nhu sau:

NLtt
L15
Vi 1,15: hé sb vuot tai trung binh.
Ta tinh mong cho khung truc 6 c6 4 cot C1, C2, C3, C4

NL* =
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Ta c6 bang t6 hop ndi luc cua cac cdt nhu sau:

-Cot Cl1, C4:
Gia tri Nnax (T) Mx (Tm) Ox(T) My (Tm) Oy (Tm)
Tinh toan 2014 -2.906 0.376 -41.44 -21.19
Tiéu chuan 1751.30435 -2.527 0.326957 | -36.035 -18.426
-Cot C2, C3:
Gia tri Niax (T) My (Tm) Ox (T) My (Tm) Qy (Tm)
Tinh toan 3480.34 -0.1772 -0.896 -76 -17.998
Tiéuhuan | 3026.38261 | -0.15409 | -0.77913 | -66.087 -15.65

IV. Thiét ké méng M1 cho cot C1, C4:

4.1. Chon vat liéu:

+Bé tong coc B25 ¢6 Ri=145(kG/cm?); Ri=10.5(kG/cm?).

+C6t thép chii ding CII: R,=R’,=2800 (kG/cm?); Ras=2250(kG/cm?).

+C6t dai dung CI : Ri=R’,=2250 (kG/cm?); Raa=1750(kG/cm?).

4.2. Chon kich thuéec coc, chiéu sau dit day dai:

-Cong trinh ¢6 mdt ting ham, chiéu sau clia tang ham 1a -6.6m. Mit dai coc bang
trén ctia san ting ham. Chon chiéu cao dai coc 14 2.5m. Do d6 cao trinh day dai -
(6.6+2.5)=-9.1 m.

-Dua vao diéu kién dia chit cong trinh, tai trong tac dung xuong mong ta chon kich
thudc tiét dién: duong kinh D=0.8 m, cho coc cam vao 10p cat tho 1an cudi séi & cao trinh -
41.2 m mot doan 6 m. Chiéu dai doan coc cdm vao dat 1a 38.1m.

-Chét lugng bé tong dau coc kém, do d6 ta phai dap v& mot doan >30¢ = 600mm =
0.6m, Ta chon 0,7m.

-Poan ngam coc vao dai:  0.3m

-Téng chiéu dai doan coc 13: 39.1 m.

Chon coc tiét dién tron: D =0,8m = F

=R = X 0,47 =0,5024(m?)

Chon cbt thép trong coc:

Theo Piéu 3.3.6 TCXD 205: 1998, khi tinh toan coc chiu tai trong ngang, ham
luong cdt thép doc trong coc nén khong nhé hon 0.4% 4 0.65%.

Chon F, =0.7%F,,, =0.007x 5024 = 37,68(cm* )

= chon 14420 (Fa =43,98cm2)

4.3. Tinh sirc chiu tai cua coc:

4.3.1. Theo vat lieu lam coc:

P =@(m.m,R,.F,+R, F,)
Trong do:

P~ strc chiu tai cua coc theo vat liéu.

my- hé sé diéu kién 1am viéc khi d6 bé tong qua dng chuyén dich thang dimng,
m;=0,85.

my-hé s6 db bé tong trong bentonite, my=0,7.

Rs- cudng do chiu nén cia bé tdng, bé tong B25 c¢6 Ry=145kG/cm?).

Fp- dién tich tiét dién bé tong.

(7.1).

e =
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_ 80° _ 2
Fy —3,14.T -43.98=4980cm".
Rs- cudng do tinh toan cta cét thép, thép CII: R.=2800( kG/cm?).
Fa- dién tich cdt thép trong coc, Fa=43.98 cm?,
@=1- hé s6 udn doc, véi méng coc dai thap khong xuyén qua than bun.
—  Py=1%(0.7*0.85%145%4980 +2800%43.98)=552793( kG)=552.8(T).
IV.3.2. Theo dit nén:
Xac dinh sire chju tai theo phwong phap xuyén tiéu chuin SPT
Str dung két qua thi nghiém xuyén tiéu chuan SPT dé tinh toan strc chiu tai gidi han
cua coc theo cong thirc Nhat Ban:

Py = %[a.N.F +(0,2N.Lg +c.L)aD]. (7.2)

Trong do:
« - hé s6 phu thudc phwong phép thi cong coc, coc khoan nhéi ldy «=15.
N- 56 SPT ctia dat dudi chan coc, N=95.
Nis- s6 SPT trung binh cta cac 16p dit cat ma coc cdm qua.
Neo T-7¥35412%6846%95_
25.7
Ls- chiéu dai coc cidm qua dét cat, Ls=25.7 m.
c- Luc dinh khong thoat nudc cia dat sét.
Lc- chiéu dai coc cdm trong dét sét, Lc=6.
D=0.8m- duong kinh tiét dién coc.
F- dién tich tiét dién ngang dudi chan coc.

2
F=314 23
4

=0.5024m>.

Strc khang mili = aNF/3=15%95%0.5024/3=238.64(T)
Strc khéng thanh = (1/3)*3.1416%0.8%(0.2%25.7%64.4 +1.2%0.9+1%4.7)
=282.1542 (T)

—  Pspr=520.8(T).
Vay suc chiu tai gidi han cua coc:
Prk=min(Py, Pspr )=520.8(T).
4.4.Xac dinh dién tich day dai, sb6 lweng coc, bd tri coc.
-S6 coc dudi mong ¢t C1 :
Neoc = kﬁ
TK
Trong d6:  k: hé sb ké dén momen léch tam, k = (1.2 +1.4)
Ng: Tong luc dung ké dén cong trinh tai day dai
Ptk : Stre chiu tai cua coc
So b chon kich thudc dai 4x4x2.5 (m) => Gaai = 1.15%2.5%4*4*2.5 =115 (T)
17513+115 _ 5

== Ncoc = 1,2*
' 520.8

Chonn =4 coc ’
Chon 4 coc va bo tri nhu hinh vé (H.6.1).

e =
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ol \%
: | | |
| | |
1?;47} 800 4; 1200 1200 ﬁL 800 # 100
= 4000
H7.1-So dd bb tri coc
4.5.Kiém tra chi€u sau chon dai:
bicu kién doi voi mong coc dai thap.
h,>0,7h_. (7.6)
H
V&hngmy-ﬂ)z;< (7.7).
2°\ yb
Trong do:
@ =24°- g6c ndi ma sat cua 16p dat tir day dai tro 1én.
7=2 T/m3- dung trong cua 16p dit tir day dai trg 1én.
b=4 m.
S H :Q+hﬂ =36+% 3726(T).  (1.8)
24 [37.26
— h_. =1tg(45° —— =1.47 (m).
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—hn=2,0m>0,7hmix=0.7*1.47=1.03 (m).
4.6.K§ém tra tdi trong tac dung lén coc: i
Ta ki€m tra tai trong tac dung 1én coc voi tong luc doc tinh toan, momen theo 2
phuong (Mx , My), luc ngang theo 2 phuong (Ox, Oy)
-Trong luong tinh toan cua dai va dat dip trén dai theo dién tich day dai thyc té:
N =n.F, h, y,=1.15%4%4*].5%2 5=69(T)
-Luc doc tinh toan xac dinh dén day dai.
N" =N!+ N7=1751.3+69=1820.3 (T).
-Doi cac luc chan cot vé trong tam day dai coc:

DMy =M +0,.h; =-2.906-21.19%2 = 45.286(Tm)

DMy =M, +0, h, =—41.44+3.76*2=-33.92(Tm)
-Vi mong chiu tai trong 1éch tim theo hai phuong x,y, luc tac dung xudng coc bat ki dugc
xac dinh theo cong thirc sau:
Ntt Mtt -) max M;’t 'xmax

P max, 1‘1‘111’1 — '

e Zy, >

i=1

Trong do:
ne=4: s lugng coc trong mong.
— khodng cach tur truc coc chiu nén nhiéu nhat dén truc di qua trong tdm

xmax ’ ymax
dai
X5 Y, — khoang cach tir truc coc thi i dén truc di qua trong tim dai
X, =12m Ve = 1.2m
D x} =4*1.2" =5.76m
Dyl =4%12%=576m
% *
Vay: P - 1820.3 N 45.286*1.2 N 33.92*1.2 _ 4773 T
4 5.76 5.76
% %
 _ 1820.3 45.286*1.2 33.92*1.2 4443 T
4 5.76 5.76
Kiém tra diéu kién
=477.3(T) < Py, =520.8(T
max ( ) TK ( ) (théa)
P, =444.3(T)>0
Vi tai trong tac dung 1én coc nho hon strc chiu tai tinh toan cia coc cho nén thiét ké

—— e
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coc nhu trén 13 hop 1y. Ta khong can kiém tra diéu kién chdng nhd do P, >0
4.7. Klem tra nen dat tai mat phang miii coc va kiém tra hin cho méng coc.

4.7.1.Kiém tra nén ddt tai matphang mii coc:

Gia thiét coi dai coc, coc va phan dét giita cac coc 1a mong khdi qui uée.
Dién tich day méng khéi qui wéc xac dinh theo cong thirc:

Fo=Aqu-Bqu. (7.10).
Trong do:
Aqu=Ant2 Zli tga. (7.11).
Bu=Bnt2> [ tga. (7.12).
An, Bn- khoang cach tinh tir mép ngoai ctia hai hang coc ngoai cung.
Ar=By=3,2(m).

Zli =38.6 (m)- tong chiéu day cac 1op dit ma coc xuyén qua.

a -goc md rong so véi truc thang dung ké tor mép ngoai cung cua hang coc ngoai

cung.

¢tb
o= 7.13).

: (7.13)

. * * * * * *
%ZZQ i _24%09+16%4.7+22*7.3+30*7.7+35*12+38 6:29'440.
> 38.6
29 44—736"

:>Aqu':Bqu:1 3. 17(m)
=>Fqu = 173.45 (m?).
-Xac dinh trong lugng ciia méng khoi qui uwdc:
Trong luong dat méng khdi quy udce tir day dai tro 1én:
0 =(F, ~F)h=(173.45-16)*2.5%2= 315 T.

Trong lugng moéng khéi quy ude tir day dai dén miii coc

Q, = (F, —4F, )yh=(173.45-4%0.5024)* (1.105%0.9+0.87*4.7 +1.112*7.3+1.1¥7.7
+1.013*12 +1.076* 6) = 6906(T)

Trong luong coc (cd xét ddy ndi)
O, =4F, y,1" =4%0.5024*(2.5-1)*38.1=116.35(T)
Trong luong dai
= F,0h=16%1.5%2.5=60(T)
— Trong lugng méng khdi qui wéc

0=0,+0,+0,+0, =315+6906+116.35 + 60 = 7385.35(T)

e
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-b0 lIéch tam theo truc X,Y

M
T (7.16).
M
e, = (7.17).
-Ap luc tiéu chuan ¢ day méng khéi qui wdc:
. Ntc
Oy = Fqu
Ntc’
ot = [u“e’fi“‘”j (7.18).
min qu Aqu Bqu
Trong do :
N =7385.35+1751.3= 9135.65 (T)
o= 43286 _ 39 38 (Tm)
e = 33'592: 29.5 (Tm)
ot =2133:05 _ 55 67 (T/m?).
173.45
. 295 . 39.38
=503 | 913565 | 9135.65_ 55 85 (T/m?).
173.45 13.17 13.17
. 295 . 39.38
©in=A35:63 7 9135.65 __ 9135.65 ) _53 43 (T/m?).
173.45 13.17 13.17

- Strc chiu tai cua dat nén ( theo trang thai gii han II ):
e _ m, '
R = K—(l.lAbqu;/Jrl.lBZhy +3Dc)
fc
Trong do:
mi, mz : hé s6 didu kién lam viéc cta nén dat va cia cong trinh.

Tra bang1.24 trang 34 “Nén va méng - Lé Anh Hoang”, v4i dat cat bui

baohoanudécvalL/H <15tacomi=1.4vamz=1.2

K : hé 6 tin cdy, dac trung tinh toan ctuia d4t dua vao két qua théng ké Ky

=1,1

e =
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7,7': dung trong day ndi ctia dat phia dudi va trén day mong,

Dt nén dudi day khdi méng quy uée 1a 16p sd 6 c6 ¢=38°, ¢6 ,v’=1.076
T/m?

Tra bang 1.1 trang 8 sach “Nén méng — Lé Anh Hoang — NXB Xiy
Dung 2004"

A=2.11, B=9.41 D=10.8

R“ :%(1.1Abquy+l.1BZh7'+3Dc)

*
SLATL2 ) a 11%13.17%1.149.4140.6%1.076) = 674.5(T / m?)

Ta kiém tra theo diéu kién:
o= 52.66 (T/m?) < R“=674.5(T/m?).
6Cmax= 52.85 (T/m?) <1,2 R“=809.4(T/m?).
—Nén dat du’(')i mili coc du stre chiu tai, ta tién héph kiém tra lan cho mong khdi qui udc.
4.7.2.Kiém tra lin cho mong coc khoan nhoi: ) 7
Vi¢e kiém tra lin cho méng coc khoan nhdi duge tién hanh thong qua viéc ki€ém tra
lin cua moéng khoi qui ude. 7 ’
-Ap luc gay lin tai mat phang ddy mong khoi qui udce.
P, =0y —7,.H=52.66-1.1*38.6=10.2 (T/m?). (7.20).
-Chia nén dit dudi day méng khdi qui wéc thanh cac 16p dat co chidu day
hi<Bqw/5=13.17/5=2.63(m). Chon hi=1m.
- Tinh va v€ bi€u d6 Ung suat do trong lugng ban than gay ra.
o” =Y. H+ Xyi.zi
- Tinh va v€ biéu d6 ung suat do tai trong gay lun gay ra.
Py
o =K,.F,. (7.22).
Trong d6: Koi- hé s6 dugc tra bang, phu thudc (Aq/Bqu;2Zi/Bqu).
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Két qua tinh toan ghi trong bang sau:
A x Zi G219t Gzi"
A o Koi
lagm (m) Z /Bqu Aqu/Bqu 0 (T/mZ) (T/m2)
0 0 0 1.00 1 10.2000 | 42.4600
1 1 0.0759| 1.00 [0.9690 | 9.8838 |43.5360
2 2 0.1519| 1.00 |[0.9380| 9.5676 |44.6120
3 3 0.2278]| 1.00 |[0.9070| 9.2514 |45.6880

45688 3| |95

Do d6 d6 ltn ctia nén :S = Z%.ag,.hi =
= 0.8%1*(10.2+9.8838+9.5676+9.2514)/4000 =0.00785(m)= 0.785(cm)
D6 lan tuyét d6i ciia mong M1 dam bao S<[S]=8cm.
4.8.Tinh toin va ciu tao dai coc:
4.8.1.Kiém tra dai theo diéu kién choc thung:
Chiéu cao 16p bao vé chon Scm, chiéu cao dai 2.5m.
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AN
/
2500

L 4000 L
Véi céu tao bdn coc trén dai nhu hinh v& (H7.3). V& thap choc thung thi ling thé
choc thung trim qua tit ca cac coc. Nhu vy dai coc khong bi dam thing tu do theo goc
®=45° ma bj ¢dm thing han ché theo goc a>45°.
Kiém tra theo diéu kién :

N < aRbt.Um.ho. h—o (723)
c

Trong do:
o= 1 v&i bétong nang
Ry=105 T/m?: Cuong d6 chiu kéo cua bétong.
Um= 4*1.3=5.2 m: gia tri trung binh cua chu vi hai day cta thap nén thung.
ho=2.45 m : Chiéu cao lam viéc ctia bétong.

tg 0= >1 dng thori cAn Ay tg a< 2.5.
C

N=1751.3 T lyc nén thung , 1ay bang tong hop cac luc nén thing 1én hai mat day
cua thap nén thung
N=1751.3 < 1*105%*5.2%2.45%2.5= 3344.25 T nén thoa min diéu kién nén thing.

4.8.2.Tinh todn cét thép:

Viéc tinh toan dai chiu udn duoc tién hanh theo tri s6 moment tai cac tiét dién théng
ding cia dai & mép cot.

Dién tich cdt thép yéu cau:

M

A >—"—. (7.23).
0.9.R_.h,
+Tinh toan cbt thép theo phuong X :
Moment trong tng v&i mat ngam [-1:
M11=2.Pmax.r
= 2%*477.3*%0.7 = 668.2 (Tm)
oy s Mo 682 4 6150m2) = 120(cm?)

' 09.R.h,  0.9%28000%*2.2
Chon ¢25 ¢6 £;=4.91 (cm?). => s6 thanh n = 120/4.91 = 24 thanh
Khoang cach cac thanh s = 3900/24 = 160 (mm) .
Chi€u dai moi thanh : 1= 3900 (mm).
+Tinh c6t thép theo phuong Y:

e =
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Moment tuong ing véi mat ngam II-11:
MII—II:(Pmax+Pmin)-r-
MiLi=(488.3+444.3)*0.7=652.8(T.m)

g M 0528 _0117(m2=117 (cm?)

*T09.R.h, 0.9%28000%*2.2
Chon ¢25 ¢6 £;=4.91 (cm?). => s6 thanh n = 117/4.91 = 24 thanh
Khoang cach céac thanh s = 3900/24 = 160 (mm) .
Chiéu dai mdi thanh : 1= 3900 (mm).
V. Thiét ké méng M1 cho ¢t C2, C3:

~ 5.1.X4c dinh dién tich day dai, s6 lwgng coc, bd tri coc.
-SO coc dudi mong cot C2 :

Ncoe = k&
TK
Trong d6:  k: hé sb ké dén momen léch tam, k = (1.2 +1.4)
Na: Tong luc dung ké dén cong trinh tai day dai
Ptk : Stre chiu tai cia coc
So b chon kich thudce dai 6.4x4x2 (m) => Gaai = 1.15%2.5%6.4*4%2.5 =184 (T)
> e = 1,0%30203%183_ 5 o5
520.8
Chon n=6 coc
Chon 4 coc va bd tri nhu hinh v& (H.6.1).

6400
800 2400 n 2400 L 800
T
|
I
g l
g e / N
o @ o | @ o
%F \ 9—/]/ \ 9—/‘/
-|- Gl‘b}% @) -|-
T
| R
- R —— i S5E :

800 |,
\
//‘\
A\
/ﬁéy
/
Y rd

\

\
//‘\
! O
e
< -

‘Z

\
//‘\
/

— S
< -

\

H7.1-So dd bd tri coc
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5.2.Kiém tra chiéu siu chon dai:
Dbicu kién do6i voi mong coc dai thap.
ho>0,7h (7.6)

> H
Véi b, =tg(45° -2y Z— (7.7).
2°\ yb

Trong do:
@=24°- goc nd1 ma sat cua lop dat tir day dai tr¢ 1én.
7=2 T/m*- dung trong cta 16p dat tir day dai tr 1én.
b=4 m.

> =Qral —66+M —66.1(T). (7.8

m

=1.86 (m).

—hm=2,0m>0,7hmin=0.7*1.86=1.3 (m).

5.3.Kiém tra tii trong tac dung Ién coc:

Ta kiém tra tai trong tac dung 1én coc véi tong luc doc tinh toan, momen theo 2
phuong (Mx , M), luc ngang theo 2 phuong (Ox , Oy)
-Trong lugng tinh toan ciia dai va dat dép trén dai theo dién tich ddy dai thuc té:

N =nF, h, y,=1.15%6.4%4%1.5%2.5=110.4(T)

d"""m*

24, [66.1
- By, =1g(45° -
min = 18 ( N 7%a

-Luc doc tinh toan xac dinh dén day dai.
N"=N!+N7=3026.3+110.4=3136.7 (T).
-Doi cac luc chan cot vé trong tim day dai coc:

S My =M, +0,h, =-0.154-15.6%2.5=-31.354(Tm)

DMy =M +0,.h; =—66-0.779%2.5=—67.558(Tm)
-Vi méng chiu tai trong 1éch tdm theo hai phuong x,y, luc tac dung xuéng coc bat ki duoc
xac dinh theo cong thurc sau:
Ntt + x ymax M;’t'xmax .

Pt -
max,min xT T

e Zy, >

Trong do:
ne=>6: sO lugng coc trong mong.
— khoang cach tir truc coc chiu nén nhiéu nhat dén truc di qua trong tam

xmax > ymax
dai
X5 Y, — khoang cach tir truc coc thir i dén truc di qua trong tam dai
X =12m Vi = 2.4m
D x} =6%1.2" =8.64m
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Dyl =4%2.4%=23.04m

* *
Vay: P - 3136.5 N 31.354*1.2 N 67.558*2.4 _ 51577 T
6 8.64 23.04
k *
_ 3136.5 31.354*1.2 67.558*2.4 _493 T
6 8.64 23.04
Kiém tra diéu kién
=515.77(T) £ P, =520.8(T
max ( ) TK ( ) (théa)
P, =493(T)>0

Vi tai trong tac dung 1én coc nho hon strc chiu tai tinh toan cia coc cho nén thiét ké
coc nhu trén 13 hop 1y. Ta khong can kiém tra diéu kién chdng nhd do Puin >0

5.4. Klem tra nen dat tai mat phang miii coc va kiém tra hin cho méng coc.
5.4.1.Kiém tra nén ddt tai matphang mii coc:

Gia thiét coi dai coc, coc va phan dét gitta cac coc 1a mong khdi qui uée.
Dién tich ddy mong khoi qui uwdce xac dinh theo cong thirc:

Fqu':Aqu.Bqu', (7 10)
Trong do:

Aq=Ant2Y 1 tga. (7.11).

Bqu=But+2 Zli tga. (7.12).

An, Bn- khoang céch tinh tir mép ngoai cua hai hang coc ngoai cung.
An=5.6 (m) B,=3.2 (m).

Zli =38.6 (m)- tong chiéu day cac 10p dit ma coc xuyén qua.

a -goc mo rong so voi truc thang dung ké tr mép ngoai cung cia hang coc ngoai

cung.
¢tb
o= 7.13).
- (7.13)
. * * * * * %
@, = E @, ,:24 0.9+16*%4.7+22*7.3+30*%7.7+35*12+38 6:29'440.
E [, 38.6

2944—736”

=>Aq@=15.57 (m) Bg~=13.17(m).
=>Fqu = 205.06 (m?). )
-Xac dinh trong lugng ciia mong khoi qui ude:

Trong luong dat méng khdi quy udce tir day dai trd 1én:
0, = (F,, — F)yh=(205.06-25.6)*2%2.5= 717.84 T.

Trong luong moéng khdi quy ude tir day dai dén miii coc

e
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0, =(F,, —4F,)yh=(205.06-6*0.5024) * (1.105%0.9+ 0.87 *4.7 +1.112%7.3+1.1%7.7

+1.013%12+1.076 * 6) = 8139(T)
Trong luong coc (co xét day ndi)

Q, =6F, 7, 1" =4%0.5024*(2.5-1)*38.1=174.525(T)

C

Trong luong dai
0, =F,h=256%15%25=96(T)
= Trong luong méng khdi qui uwdc
0=0,+0,+0,+0, =717.84+8139+174.525+96 =9108(T)

-D0 léch tam theo truc X,Y

My
ey = G (7.16).
M
e, = N;” (7.17).
-Ap luc tiéu chuan ¢ day moéng khéi qui wdc:
. Ntc
Oy = ——
F,
Ntc
or = [ 0xer Oxe (7.18).
min qu Aqu Bqu

Trong do :
N'*=9108+3026.3= 12134.3 (T)

My = 3133 _ 59 9264 (Tm)

X

RE
My = 87998 _ 56 75 (Tm)
115
o =121373 _ 59 194 (T/m2).
205.06
e, @D s
GtcmaX: : (1+ 12134.3 + 121343): 59.35 (T/mZ)
205.06 15.57 13.17
Jages GBS g 938
e 213565 7 013565 " 913565 59 (1/mp),
17345 1317 13.17

- Strc chiu tai cua dat nén ( theo trang thai gii han II ):

e
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R =""""2(1.14b,,y +1.1BY hy'+3Dc)
Trong do:

mp, m : h¢ s6 di€u kié€n lam viéc cua nén dat va cuia cong trinh.

Tra bangl.24 trang 34 “Nén va méng - L& Anh Hoang”, vi dt cat byi

bao hoanudécvalL/H <15tacomi=14vamz=1.2

Kice : hé 6 tin cdy, dac trung tinh toan ctua dét dua vao két qua théng ké Kic
=1,1

7,7': dung trong day ndi ctia dat phia dudi va trén day mong,

Pt nén dudi day khdi méng quy ude 1 16p sd 6 c6 =382, ¢6 , y’=1.076

T/m?
Tra bang 1.1 trang 8 sach “Nén méng — Lé Anh Hoang — NXB Xay
Dung 2004"
A=2.11, B=9.41 D=10.8
R =" (1.14b,,y +1.1BY hy'+3Dc)

14%12

(1L1%2.11%13.17%1.1+9.41%40.6%1.076 ) = 674.5(T / m?)

Ta kiém tra theo diéu kién:
6w =59.35 (T/m?) < R“=674.5(T/m?).

6 max = 59 (T/m?) <1,2 R =809.4(T/m>).

—Nén dit dudi miii coc du stre chiu tai, ta tién hanh kiém tra lan cho mong khdi qui udc.
5.4.2.Kiém tra lin cho méng coc khoan nhoi:
Viéc kiém tra ln cho moéng coc khoan nhdi dugc tién hanh thong qua viéc kiém tra
lan cua mong khéi qui udc.
-Ap luc gay ltn tai mit phang day mong khdi qui uc.
P, =0y —7,.H=59.174-1.1*38.1=16.714 (T/m?). (7.20).
-Chia nén dit dudi ddy méng khdi qui wéce thanh cac 16p dat co chidu day
hi <Bqw/5=13.17/5=2.63(m). Chon hi=1m.
- Tinh va v& biéu do tmg suét do trong lwong ban thin gy ra.
o” =yw. H+ Zyi.zi
- Tinh va v& biéu do Gmg suat do tai trong gay lin giy ra.

e =
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o =K,.P,. (7.22).

Trong do: Koi- hé sb dugc tra bang, phu thudc (Aq/Bqu;2Zi/Bqu).
Két qua tinh toan ghi trong bang sau:

gzii Aiagm (fnl) 21/Baw | Aqu/Bau | Koi (chznilz) (Tc/n;rb)
0 0 0.00 | 1.60 |1.00]| 16.71 | 42.46

1 1 0.08 | 1.60 |0.97| 16.23 | 43.54

, 2 2 0.15 | 1.60 |0.94| 15.75 | 44.61
%ﬁg 3 3 0.23 | 1.60 |0.91| 15.26 | 45.69
CUOL 4 4 0.30 | 1.60 |0.87| 14.46 | 46.76
SO 5 5 0.38 | 1.60 |0.81| 13.52 | 47.84
6 6 0.46 | 1.60 |0.75| 12.58 | 48.92

7 7 0.53 | 1.60 |0.70| 11.64 | 49.99

8 8 0.61 | 1.60 |0.64| 10.70 | 51.07

I
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Do d6 d6 lun ctia nén :S = Z%.ag,.h. =

1
1

=0.8*1*(16.71+16.23+15.75+15.26+14.46+13.52+12.58+11.64+10.7)/4000 =0.03(m)=
3(cm)
Do lin tuyét d6i ciia méng M1 dam bao S<[S]=8cm.

5.5.Tinh toan va ciu tao dai coc:

5.5.1.Kiém tra dai theo diéu kién choc thing:

Chiéu cao 16p bao vé chon Scm, chiéu cao dai 2,0m.

2500

1350
0

6400 L

Vi ciu tao bon coc trén dai nhu hinh v& (H7.3). V& thap choc thung thi ling thé
choc thung trum qua tit ca cac coc. Nhu vy dai coc khong bi dam thing tu do theo goc
®=45° ma bj d4m thing han ché theo gbc a>45°.
Kiém tra theo diéu kién :

N < oRp Unho. 22 (7.23)
C

{—

Trong do:

a= 1 voi bétong nang

Ry=105 T/m?: Cudng dd chiu kéo cua bétdong.

Un= 2%(1.45+2.65)=8.2 m: gia tri trung binh cua chu vi hai day cua thap nén thung.

ho=2.45 m : Chiéu cao lam vi¢c cua bétong.

tg 0L=h—">1 dong thoi can ldy tg a< 2.5. Lay h—"=1.85.

C C

N=3026.3 T lyc nén thung , 14y bang tong hop cac luc nén thing 1én hai mat day
cua thap nén thung
N=3026.3 < 1*105*8.2*%2.45*1.85=3902.6 T nén thoa man dic¢u kién nén thung.

5.5.2Tinh todn cot thép:

Viéc tinh toan dai chiu udn duoc tién hanh theo tri s6 moment tai cac tiét dién théng
ding cia dai & mép cot.

Dién tich cdt thép yéu cau:

4> Mi (7.23).

0.9.R_.h,

+Tinh toan cbt thép theo phuong X :
Moment trong ung v&1 mat ngam [-1:

ML=2 . Pmax.1

= 2*515.7*%1.75 = 1804.95(Tm)

e =
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M, 1804.95

“Z09.R h  0.9%28000%22

Chon ¢30 ¢6 £,=7.07 (cm?). => s6 thanh n = 326/7.07 = 46 thanh
Khoang cach cac thanh s = 3900/46 = 84.7 (mm) . Chon s=80 (mm)
Chi€u dai moi thanh : 1= 6300 (mm).
+Tinh c6t thép theo phuong Y:
Moment tuong tng véi mat ngam II-11:

MII—II:(Pmax+Ptb+Pmin)~r~

MiLi=(515.77+504.355+493)*0.55=832.219 (T.m)
s My 832219 4 615m2)=150 (cm?)
“T09.R.h, 0,9%28000%2.2
Chon ¢25 c6 £;=4.91 (cm?). => s6 thanh n = 150/4.91 = 30 thanh
Khoang cach cac thanh a = 6300/30 =210 (mm)
Chiéu dai moi thanh : 1= 3900 (mm).

=0.0326(m>) = 326(cm?)
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PHAN III: PHAN THI CONG CONG TRINH

Chuwong 1: THIET KE BIEN PHAP KY THUAT THI CONG CONG TRINH.

A- PAC PIEM CHUNG - CAC PIEU KIEN CU THE LIEN QUAN VA ANH HUONG
PEN QUA TRINH THI CONG CONG TRINH — PHUONG PHAP THI CONG TONG
QUAT:

I. Pic diém chung — Céc diéu kién cu thé lién quan va anh hwéng dén qua trinh thi
cong cong trinh:
- Vietcombank Tower 1 mét cong trinh c6 qui mé 16n duoc xdy dung ¢ thanh phd Ha

No6i. Qui m6 cong trinh goém c6 :

+ Chiéu dai cong trinh : 59 m.

+ Chiéu rong cong trinh: 31 m.

+ Chiéu cao cong trinh : 78.5 m.

Cong trinh ¢ 23 ting ndi va 2 ting ngam, mdi tAng cao 3,3 m.

+ Két cAu chiu lyc chinh cta cong trinh 14 khung bé tong ¢t thép, c6 phat trién hé 13i
ctmg chiu luc, san cac tang dd bé tong toan khdi v6i hé dam va vach.

+ Cong trinh dwgc x4y dung trén nén dat tréng, twong dbi bang phing nén khong san
lap, thuan lgi cho viéc bé tri kho bii, xudng san xuat.

- Nén dit ctia cong trinh trong dbi yéu, theo khao sat cac 16p dia tang bén dudi nén cong
trinh gdm :

+ Lép 1: 16p dat dip c6 bé day 1,2 m.

+ L&p 2: 16p sét déo cung c6 bé day 2,7 m.

+ L6p 3: 16p sét pha déo cung day 5,6 m.

+ L6p 4: 16p sét pha déo chay day 4,7 m.

+ Lép 5: 16p cat pha déo day 7,3 m.

+ L&p 6: 16p cat bui chat vura day 7,7 m.

+ L&p 7: 16p cét hat trung, hat tho day 12 m.

T -
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+ Lép 8: 16p cat tho, cudi so1 lan da tang day 20,3 m.
- Cao trinh muc nudc ngﬁm: -4.5m so v&i mat dat tu nhién, khong c6 tinh xam thyc va
an mon vat liéu.
- Méng coc khoan nhdi dai thap dit trén 16p 16t bé tong mac 100, day dai dat cot -
9.15m so vé6i ¢t 0.00. Coc nhdi bé tong cot thép duong kinh 0,8 m dai 39.1 m.
- Pic diém vé nhan luc va mdy thi cong:
+ Cong ty xay dung c6 du kha ning cung cip céac loai may, k¥ su cong nhan lanh nghé.
+ Cong trinh nam trén dudng vanh dai, ¢ 1 mat giap khu dan cu, c6 3 truc dudng giao
thong thuan tién cho viéc cung cép nguyén vat li¢u lién tuc. Mt mét con lai 1a cong trinh cao
4 tang d3 xay dung.
+ Hé thong dién nudc 1ay tir mang ludi thanh phd thuan loi va ddy du cho qua trinh thi

cong va sinh hoat ctia cong nhan.

II- Lwa chon giai phap thi cong phin ngam:

Cong trinh Vietcombank Tower c6 hai tAng ham nam sdu trong dat. Viéc thi cong ting ham
ludn di d6i voi viée thi cong dat vi tang ham nam dudi mat dat. Ngay nay voi cong nghé thi
cong dat da co rat nhiéu tién bo chu yéu nhd vao cac may moc thiét bi thi cong hién dai va cac
qua trinh thi cong hop ly cho phép thi cong dugc nhitng cong trinh phirc tap, ¢ nhiing dia hinh
kho khin. Pé tién cho viéc so sanh, ta c¢6 thé hé thong cac cong nghé thi cong chinh nhu sau
day :

2.1. Phwong phap dao dit trwéc sau dé thi cong nha tir dwéi lén :

- Phuong phép nay ap dung khi chiéu sau hd dao khong 16n, thiét bi thi cong don gian.

- Toan bd hd dao dugce dao dén do sau thiét ké (46 sau diat mong), c6 thé dung phuong
phép dao thu cong hay dao may phu thudc vao chiéu sdu hé dao, tinh hinh dia chét thuy vin,
vao chiéu sau hé dao, tinh hinh dia chit thuy vin, vao khdi luong dat can dao va né con phu
thudc vao thiét bi may moc, nhan lyc cia cong trinh.

- Sau khi dao xong, ngudi ta cho tién hanh x4y nha theo thir tu binh thudng tir duéi 1én

trén, nghia la tr moéng 1én mai.

T -
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- Pé dam bao cho hé hé dao khong bi sut 10 trong qua trinh thi cong ngudi ta ding cac
bién phap giit vach ddo theo cac phuong phap truyén thdng nghia 1a ta c6 thé dao theo mai
déc tuy nhién (theo goc ¢ cua dat). Hodc néu khi miat bang chat hep khong cho phép mé rong
ta luy mai doc hé dao thi ta c6 thé dung cir dé giit twong hd dao.

* Uu diém:

- Thi cong don gian, dd chinh xac cao, hon nita cac giai phap kién trac va két ciu cho
tang ham ciing don gian vi n6 giéng phan trén mit dat.

- Viéc xtr Iy chéng tham cho thanh ting ham va viéc lap dat hé thong mang luéi ki
thuat ciing twong dbi thuén tién dé dang.

- Viéc 1am kho hé méng ciing don gian hon, ta c¢6 thé dung bom hat nudc tir ddy mong

di theo hd thu nude di duoc tinh toan sin.

a. Dao dat b. Xay nha

Hinh 1

* Nhuoc diém:

-Khi chiéu sau hé dao 16n s& rat khé thue hién, dic biét khi 16p dat bé mat yéu.

- Khi hé dao khong dung hé cir thi mit bang phai rong du dé mé taluy cho hé dao.

- Xét vé mit an toan cho cac cong trinh 14n cén hay cho nhiing cong trinh x4y chen thi
bién phap nay khong kha thi, con xét vé chiéu sau hd dao khi qua 16n néu dung bién phap nay
ta s€ phai cu thanh nhiéu dot, nhiéu bac va d6 on dinh cling nhu an toan cho thi cong tré nén
phtrc tap.

* Mot s6 phuong phéap gitt vach hd dao khi thi cong theo phuong phap nay:

T -
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Qua thuc té ta c6 thé dua ra cac phuong an giir vach hd ddo theo phuong phép thi cong
¢b dién nhu :

- Dao dét theo do ddc tu nhién: phuong phap nay chi ap dung khi hd dao khong sau,
v6i dat dinh, goc ma st trong ¢ 16n, mit bang thi cong rong rdi du dé mé taluy mai déc hd
dao va dé thiét bj thi céng ciing nhu chira dit duge dao 1én.

- Dung van cir dit thanh nhiéu tang (khong chéng):

Hb dao duoc dao thanh nhiéu bac, mé rong phia trén 4p dung cho trudng hop khi van
ctr khong du dai dé chong mot 1an hodc khi hé dao qua sau, thi cong dao dat bang phuong

phap th cong va khi c¢6 yéu cau hd dao phai thong thoang dé thi cong tang ham.

b. Dao dat c6 cir khong chéng
H : Chiéu sau ho dao

h : Chiéu sau ngam cta clr
a<e
|

a. Dao dat theo mai doc

tu nhién
W —%’ g /;‘
N /
N s
\ <
N || aze
LA
e. Van ctr giit vach c6 neo khi
c. Ho dao dao thanh nhiéu ting cn thong thodng cho hd dao
¢6 clr chian khong chong khi thi cong tang ham
7 Y
d. Van cur giit vich hd dao
khong chong dung khi céc cot
chong khong anh hudng dén thi
cong tang him
Hinh 2
- — -
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- Dung van cir ¢6 chdng hoic ¢6 neo, hd dao dugc dao thang dung:

Dung ctr ¢6 chdng khi cot chong khong anh hudng dén thi cong tang ham, con khi c6 su doi
hoi thoang ddng trong hd dao dé thi cong ting hdm ta phai ding neo, neo nay dugc neo trén
mat dat. Loai van cir c6 chdng hoic neo dung khi ap luc dat 1on.

* Thiét bi thi cong dao dit:

Dbi voi cac loai hd ddo ta vira ké trén, viéc thi cong dao dat cé thé duoc tién hanh bang
co gidi hay thu cong.

- Vi phuong phap thi cong co gidi ta co thé ding cac loai may dao mot gau. Cu thé 1a
khi chiéu sau hd dao H < 4m, ta dung mdy dao giu nghich dung tich gau phé bién 1 0,15m?
dén 0,5m’ né c6 vu diém 13 dung trén dao xudng thip nén co thé dao nhitng noi c6 nudc va
viéc dua vat lidu 1én 6 t6 1a d& dang, nhanh gon. Khi nudc ngdm & thdp hon cao trinh may
dung ta c6 thé dung médy dao giu thuin, né cé thé dao dugc nhitng hd dao kha siu rat thich
hop khi két hop voi dao va do dit 1én xe van chuyén di. Tuy nhién loai may ndy yéu cau
duong di cho xe 6 t6 van chuyén phai di chuyén lién tuc tén cong lam dudng. Ngoai hai loai
may chinh trén ngudi ta con c6 thé st dung may dao giu diy va may dao gau ngoam. Véi
may dao day thich hop nhit khi ddo méng sau c6 nudce, loai nay ning sudt thip so voi may
dao giu thuan va gau nghich. Vi may dao gau ngoam thi sir dung dé dao nhirng hd dao thang
dung, n6 dung dé dao trong long giéng, dao hd sdu c6 thanh coc van cir hay twong chin. N6
chi thich hop cho dit hat yéu hodc dét hat roi. Khi ddo chd dat rin ta phai lam toi dat trude.

- V6i nhitng cong trinh ma khéi luong dao dat khong 16n, hd dao khéng sau (<500m?)
ngudi ta thién vé dao bang thu cong. Dung cu dé dao 13 cac dung cu ¢b truyén nhu cudc, xéng,
mai, cudc chim, kéo cit dit, choong, bua. Dbé van chuyén dat nguoi ta dung quang ganh, xe
cht kit mot banh, xe cai tién, dudng goong.... Dé thi cong dat ning suat cao ngudi ta phai chon
dung cu thich hop ddng thoi ciing phai tim cach giam khé khin cho thi cong nhu tim cach
giam kho khin cho thi cong ciing nhu lam ting hodc giam d6 4m cua nén dit hodc lam kho

mit bang....
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khi di thi cong xong phan dio dat mong, nguoi ta tién hanh thi cong nha theo cac
phuong phap théng thuong nhu ta di biét, nghia 1 thi cong méng nha sau dé tién hanh dén
phan than nha.

2.2. Thi cdng twdng nha lam twong chin dit:

- Cac phuong phép thi cong dat truyén thdng & trén chi thich hop cho nhitng tAng him
c6 chiéu sau khong 16n, mat bang thi cong rong rdi va cach xa cac cong trinh co sin.

- Con dbi vé6i nhitng cong trinh x4y chen & thanh phd c6 tir 1 - 3 ting ham trd 1én thi
viéc ap dung cac phuwong phap truyén thong 1a khong kha thi va kém vé hiéu qua vé kinh té,
chinh vi 1€ d6 ngudi ta dua ra mot phuong phap thi cong madi voi trinh tu thi cong nhu sau:

Trude khi thi cong dao dat ngudi ta tién hanh thi cong phan tudng bao cua ting him
trudc sau d6 tién hanh dao dat trong long tudng bao nay dén day ting ham (diy mong).
Truong hop moéng cia cong trinh 14 coc khoan nhdi thi ngudi ta ciing tién hanh thi céng coc
cung luc véi tuong bao. Phan két cdu chinh cila tang him ciing nhu cia cong trinh duoc thi
cong tir dudi 1én trén, tr moéng dén mai (Bottom-up). Ta c6 thé goi day la phuong phép thi
cong tudng trong dat.

* Uu diém:

Phuong phép nay c6 wu diém rat 16n 1a khong can dung van cir dé giit vach hd dao.
Trinh ty thi cong cong trinh van theo thir ty nhu xua tirc 1a xay tir dudi xay 1én. Dé ap dung
duoc phuong phap nay thi tuong bao cua cong trinh phai dugc thiét ké bao dam chiu duoc tai
trong do ap lyc dat gay ra v6i nd dong thoi nd du diéu kién dé thi cong tuong bao bang
phuong phap "coc barret".

* Nhuogc diém:

Thoi gian thi cong dai va phai thi cong xong tudng bao, coc (néu c6) rdi méi dén dao
dat va xay cong trinh. Néu truong hop tuong bao khong tu chiu 4p lyuc thi ta phai ¢ bién phap
chdng tudng bang cac hé chéng d& hodc bang neo bé tong.

* Céc giai doan thi cong theo phwong phap tuong trong dat tir dudi 1én:
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Pao dat

c)

v v

- Giai doan 1 (hinh a): ta tién hanh thi céng tudng trong dat tir dudi 1én.

- Giai doan 2 (hinh b): ta tién hanh dao dat trong long tudng bao.

- Giai doan 3 (hinh c): ta tién hanh thi céng tAng ham tu dudi lén.

* Céac phuong phap chéng tuong bao:

Tuong bao & dy c6 chiéu sau kha 16n, chiu ap luc dat cling kha 16n nén cac phuong
phéap chéng don gian nhu chdng cir khong ap dung duoc, néu o6 thi do tin cdy ciing khong
cao. Vi vay ta phai dung cac bién phap chdng tuong bao nhu sau :

- Dung hé dao va cot chdng ving giita cac tuong dbi dién (hinh 4a):

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN  Trang 120



PO AN TOT NGHIEP PHAN THI CONG 20% VIETCOMBANK TOWER

- .,."l-_.-*

Hinh 4.2 al.Mat bing hé chong ho dao bang hé ddm cot

Cot chong
L béng thép
A hinh
—

[ = A

| Dam do
Tuong bao
/ g

a2. Mat ciat A-A. He gidng chong

g

Dam d6

Thanh gidng

Thanh chong

Tuong bao

LR o= T I gl
Cot chong

béang thép hinh

Hé dam nay thudng 1am bang thép hinh gdm cac xa ngang, dim ving va cot chong xa
ngang ty 1én tudng, twong chiu ap luc dat (chiu udn). Dam ving 1a bd phan chiu luc chinh
(chju nén) 1am nhiém vu chéng giit cac twong ddi dién. Cot chdng c6 nhiém vu giit cho dam
vang 6n dinh (giam chiéu dai tinh toan).

+ Uu diém:
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Phuong phap nay cé wu diém 1a don gian, dé tinh toan, xung quanh rat tén vat liéu lam
xa, dam, cot (co thé thu hoi 100%).

+ Nhugc diém:

Chiém khong gian trong hd dao, khi thi cong d& bi vudng gay kho khin cho qué trinh thi
cong ting ham. Khi tang ham dugc thi cong xong thi hé chdng d& nay s& duoc d& di va ap luc
ngang s& chuyén vao khung nha (ting ham chiju). Khi chiéu ngang cong trinh 16n thi hé chdng
dd tré nén phirc tap vi khoang cach giira cac tudong ddi dién qua 16n.

- Dung neo bé tong dé gitr twong bao (hinh 4b):
+ Phuong phap nay duogc ap dung khi ta cin khong gian dé thi cong trong long hd dao.

Viéc dit neo tuy thudc vao luc cing ma cé thé neo trén mit dat hay neo ngim vao trong dt.

1/7

bit tu nhién
| Ay Neo Tang ham
! dang xay dung
Muc nuéc ngim
|
3
Neo !

Diy tang

ham

L4

Hinh 4b : Chéng tudng bao bang hé neo ngdm

+ Trudng hop neo ngam, khi dao dén dau nguoi ta khoan xuyén qua tuong bao dé chén
neo va cb dinh neo vao tudng. Véi phuong phap ndy tudng giit v6i tng luc trude nén hau nhu
1a 6n dinh hoan toan. Khi ting him d3 duoc xdy dung xong, tudng duogc giit boi hé két cdu

tang ham, lac nay neo s€ dugc do di hodc dé lai tuy theo sy thod thuan cua chu dau tu voi cac
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cong trinh bén canh. Néu tudng bao hd (khong lién két véi két cau ting ham) thi cic neo s&
van duoc giir nguyén va lam viéc lau dai, lac nay néd can duoc bao vé can than.

* Ta thiy ca hai truong hop neo va chdng déu thi cong song song véi cong viée dao
dat. Pao dén dau dit neo hay dat cot chdng tdi d6. Phuong phap nay tudng bao hiau nhu
khong chuyén vi ap luc dat tac dung 1én tudng 13 4p luc tinh.
= So sanh giita hai phwong phép ta c6 thé két ludn phuong phap dung cot dam dé chéng d&
hé dao dé thyc hién song nd s& giy nhiéu can trd cho thi cong trinh tAng hdm, chi cin nhiing
so suat nho c6 thé xay ra sy cd dang tiéc. Vi phuong phap ding neo ngdm dam bao mot mat
bang thi cong rong rii, thoang ding song nd doi hoi phai ¢ thiét ké tinh toan neo va phai c6
du thiét bi dé thi cong neo nhu bom bé téng, neo tng luc trude... phwong phap nay cho gia
thanh kha cao chi nén 4p dung & nhiing cong trinh thuc sy can thiét dén hé neo nay.

2. 3. Phuong phap gia ¢6 nén trwéc khi thi cong hé dao :

- Khi ¢ong trinh duogc thi cong & nhitng ving dat cat, viéc dao dat s& gip kho khan vi
cat s& 16. Ngoai nhiing bién phap chdng d& thanh hé dao nhu d3 néu & trén ta ciing c6 thé ap
dung phuong phép gia ¢ nén hd dao trude khi dao dat. N6 thich hop cho cong trinh c6 mit
bang thi cong rong va chiéu sau hd dao khong 16n.

- N6i dung ctia phuong phap nay 1a trudc khi thi cong dao dat nguoi ta dung khoan va
bom cao ap phut vita xi ming vao nén dat xung quanh hd dao. Khi vita xi ming rin chic s&
1am cho nén dit c6 cudong do ting 1én cy thé 14 ting hé s6 dinh C va gbc ma sat trong ¢ cla
nén dat. Véi bién phéap gia cd nay hd dao c6 thé dao thing dimg hoic nghiéng theo goc ¢ kha
16n.

* Uu diém: thi cong don gian, gia thanh thap, tao mat bang thi cong thoang khong bi
vuéng bai hé chng.

* Nhuogc diém:

- Khoé xéc dinh chinh xac cac théng sd cua nén sau khi gia cd.

- P tin tuéng thap.

- Poi hoi phai ¢6 mit bang xung quanh rong dé gia cd vung c6 nguy co truot.
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Hinh 6 : Gia c6 ho dao truée khi dao méng

2.4. Phwong phap thi cong tir trén xudng (Top-down) :

Theo trén di trinh bay phuong phap thi cong tuong chin bang phuwong phap "Bottom-
up" nghia 1a thi cong tir dudi 1én theo cac phuong phap truyén théng. Trong phwong phap nay
dé gitr cho tudng chan o6n dinh khong bi bién dang nguoi ta sit dung hé cot dam chong d&
hoic dung neo ngam. Ca hai phwong phap déu boc 16 mot nhuoc diém rat 16n 13 chi phi cho
cong tac chong d& va neo kha cao, kéo dai thi cong va doi hoi cac thiét bi tién tién. Dé khac
phuc ngudi ta dwa ra phuong phép thi cong tir trén xudng (Top-down). Ban chit ciia phuong
phap nay la :

- Buéc 1: Thi cong tuong trong dat va coc khoan nhdi trude. Cot tam d ting ham ciing
duoc thi cong cung coc nhdi dén cdt mat nén.

- Budc 2: B6 bé tong san tang trét ngang trén mat dat ty nhién. Tang trét dugc ty 1én
tuong trong dat va cot tam. Ngudi ta loi dung ludn cac 18 cau thang may, thang bo, giéng troi
lam ctra dao dat va van chuyén dat 1én dong thoi ciing 1a cira dé thi cong tiép cac ting dudi.
Ngoai ra n6 con 13 ctia dé tham gia thong gio, chiéu sang cho viée thi cong dao dit... Khi bé
tong dat cuong do yéu ciu, ngudi ta tién hanh dao dat qua cac 16 ciu thang giéng troi cho dén

cot cua tang thi nhat thi ding lai, sau d6 lai tiép tuc dat cot thép d6 bé tong san tang ham.
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Ciing trong luc d6 tir mat san ting trét ¢6 thé tién hanh thi cong phan than va ct thé tiép tuc.
Khi thi cong dén san ting dudi cing ngudi ta tién hanh d6 bé téng ddy nha lién véi dau coc
tao thanh phan ban ciia mong nha. Ban nay con déng vai trd chdng thdm va chiu luc diy noi
cua luc acimét.

* Uu diém cua phuong phap Top-down:

- Tién d6 thi cong nhanh, qua thuc té mot sb cong trinh cho thdy dé c6 thé thi cong
phan than cong trinh chi mat 30 ngdy, trong khi véi giai phap chéng quen thuéc mdi ting him
(ké ca dao dat, chdng hé dam tam, thi cong phan bé tong) mat khoang 45 dén 60 ngdy, véi nha
6 3 tang ham thi thoi gian thi cong tir 3 - 6 thang.

- Khong phai chi phi cho hé thdng chéng phy.

- Chéng vach dat dugc giai quyét triét dé vi dung tuong va hé két ciu cong trinh c6 do
bén va 6n dinh cao.

- Khong tén hé thdng gido chdng, cdppha cho két cau dim san vi san thi cong trén mat
dat.

* Nhuoc diém cta phuong phap Top-down:

- Két cau cot tang ham phuc tap.

- Lién két gitra dim san va cot tuong kho thi cong.

- Thi cong dét trong khong gian kin kho thuc hién co gidi hod.

- Thi cong trong ting ham kin anh huéng dén stc khoé ngudi lao dong.

- Phai lap dat hé thong thong gié va chiéu sang nhan tao.

= V6i cong trinh Vietcombank Tower, phin ngam thap nhit ( day dai) nam & do siu -
9.1 m ( 7.96 m so véi mat dat) voi diéu kién dia chat phire tap. Néu ta dao hét dat 1én rdi thi
cong tir dudi 1én nhu cac cong trinh thong thudng thi thoi gian thi cong ting him s& kéo dai,
viéc thi cong rat khé khan phuc tap.

Do viy ta chon thi cong tAng hdm theo phuong phap Topdown dé rut ngin thoi gian thi
cong. Tuong tang ham bé tong cdt thép day 800 mm duoge sir dung lam tudng chin cho hd dao
trong qua trinh thi cong tang ngam.

*Cac giai doan thi cong tAng ham:
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- Giai doan 1: thi cong coc khoan nhdi va cot thép hinh chéng tam.
- Giai doan 2: thi cong tudng trong dit ( tuong Baret).
- Giai doan 3: thi c6ng 2 ting hdm theo phuwong phap Topdown.
B- TINH TOAN LUA CHON BIEN PHAP KY THUAT VA CAC PHUONG AN THI

CONG PHAN NGAM:
Qua trinh thi cong phan ngdm cong trinh bao gdm cac cong doan sau:
- Thi cong tudng Barrette trong dat.
- Thi cong coc khoan nhdi.
- Thi cbng céac ting hiAm theo phuong phap Topdown.
I. Thi cong twong barrette trong dat
1.1.Tinh toan twong BARETTE trong cac giai doan thi cong
Khi tinh toan két cAu tudng Barrette vi chiéu dai ciia nha 13 rat 10n Vheng =59.1/3.3=17.91>>2

vi vay ta tinh toan theo so d6 phang. Cat Im tuong ra dé tinh.Lién két san véi tuong duoc
xem 1a khép, lién két tuong v6i dat duge xem 1a ngam.

Giai doan 1: Khi thi cong dao 1.06m dé lam gido, van khudn san tang 1.So db tinh 1a
dam 1 dau ngam, 1 dau tyr do.
Ap luc chu dong cua dat ¢ sau tudng la:

4
tg? (45-7) %1 .06212(45 —
0= - 2" _1.85%1.06 tzg (45 6'5):0.65 (T)
Moémen ubn 16n nhét tai chan ngam la:
M=Qh/3=0.65*1.06/3= 0.23 Tm.

Gié tri momen qua nho.
0—q
N b_c
&
Q 1 \

Q-
\

2 YY) NN
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Giai doan 2: Thao van khuon dam san tang 1.

Pao 1 16p dat 3.3m dé thi cong van khudn tang ngam 1, so do tinh toan cua tirong 1a

dam 1 dau ngam,1 dau khép. So d6 tinh nhu hinh v&.

Trong lwong thé tich trung binh cua dit:
Yr=(2.76*1.85+0.6%2.15+1%1.15)/4.36=1.73 T/m°>.
Ow=(2.76*%13+1.6*24)/4.36=17.037°.

V61 d0 sau cua muc nuoc ng?lm 0 cao do -4.5 m.

C6 xét dén tinh day noi ciia nudc va ap luc thuy tinh cta nude 1én tuong chan.

2, 2 4
I (A5=7) 1 734367197 (45 - 8.5185)
2 2

0 = =9(T).

11
=——=——=05(T).
0,="-=—-=05(T)

Gi4 tri momen duong 16n nhit M™=3.77 Tm

Gi4 tri mémen 4m 16n nhit M=-8.17 Tm.

Chuyén vi cia tuong (vé phia trong) 16n nhit tai diém cach dinh 1 doan 3,4m Ia
y=0,000358m=0,358mm

Nhu vay chuyén vi 1a qua nho c6 thé bo qua

Tinh todn kha nang chiu lyc cta tuong:
Vit liéu tuong: bétong B25 c6 Rn=145KG/cm?.
C6t thép chi ®25s200 AIl dit sudt chidu cao twdng. Ta tinh toan kiém tra cho diém co
momen 16n nht
So db tinh 14 bai toan dat cbt kép. Dam co tiét dién b x h=1x0.8 m
Co Fy'=6d25= 6*4.908=29.45cm?2
Ta c6: om=(M-R;".Fs'.(ho-a"))/ (Rb.b.h¢?)
—(102*8170 2700%29.45*(75- -5))/(145*100*75%)=-0.43<0
Nhu vay cbt thép di dit theo cau tao la thira kha nang chju luc ( twong dam bao do bén.
Giai doan 3: Dao dat toi cot day dai. Luc d6 di d6 san ting ngam thi nhat so do tinh 1a
1 dau ngam (v6i dat), 1 gbi cb dinh (véi 6 san TN1) va 1 khép.
Trong luong thé tich trung binh cua dit:
Y=(2.76*1.85+0.6*2.15+3.6*1.15)/6.42=1.6411 T/m>.
ew=(2.76*13+3.66*24)/6.42=19.271°.
Ap luc chu dong cua dit va ap lyc thay tinh tac dung 1én tudng vay la:

2, 2042 P
I (A5=) 1 6411%6.4271g7 (45— 9.64)

= = :17 T .
0= . M
2 g2
QZ:WTIZ1 ‘2"6 ~10.58 (T).

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN  Trang 127



PO AN TOT NGHIEP PHAN THI CONG 20% VIETCOMBANK TOWER

- .,."l-_.-*

Giai bai toan trén vé6i dir liéu vé tiét dién nhu trén ta 6 Momen udn 16n nhat tai tiét dién chan
ngam la:Mmax=-24.32 Tm
Chuyén vi ngang 16n nhét tai gitta dAm ymax=0,001942m=1,942mm tai diém cach dinh tuong
12 8m.Chuyén vi 1a qua nho (cho phép)
Kiém tra kha ning chiu luc cta tuong:
Van véi bai toan nhu vay ta c6 Fa'=29,45cm?2
= am=(M-R;".F'.(ho-a"))/ (Ro.b.ho?)
=(10%*29450-2700%29.45%(75-5))/(145*100%75%)=-0.23<0
Nhu vay cot thép da dat theo ciu tao 1a thira kha nang chiu Iyc ( tuong dam bao do bén.
1.2. Cong nghé thi cong twomg Barrette trong dat:

1.2.1. Cdc s6 liéu tinh todn:
- Chiéu cao 2 tang ham 6.6 m
- Chiéu cao dai méng 2.5 m
Nhu vay dé on dinh khi thi cong dai méng (chiéu cao tdi thiéu ciia tuong 1a h= 6.6+2.5=9.1
m)
Vi chan tuong 1a dat sét (khong cdm vao da) va dudi dai mong 1a lop dat bun yéu vi vay du
kién trong keo dai Xuong qua 16p dat thtr 3 va 4, ngam vao 16p dat thir 5 1 doan 14 1.36 m
vay chiéu cao du kién cta tuong la:
H=20.36+1.34+1.14=22.84 m
Chiéu day cua tuong 1a 0.8m dugc duy tri trén xudt chidu cao twong. CoOt tw nhién cach mat
san tang 1 1a 1.14m
Vay chiéu siu cua tuong ké tir mat dat can dao 1a: h=22.84-1.14=21.74 m,

1.2.2. Trinh ty cdac budc cong nghé:

Cac budc cong nghé trong thi cong twdng Barrette twong ty nhu thi cong coc khoan nhoi,
nhung can tuan thu trinh ty sau:

- Quy trinh thi cOng coc Barrete:

- KIAR TRA CHON THANH ‘o AIRO CHENH THANH .
I CHOl TRAB CUNG——{ PHAR CAB ;m"TL":H PHAR CAB B;?::G
CAB BATANG PHAUBATANG PHALBATANG
GIA CANG BUAD,DANG VAN CHUYAS
P|CAUTHER| "|LABGTHEP[  °| TABKAD
CHUABBE—>
|| ABHVE | Jaab iy ";‘.9 || AnD| |xALNHAG| | HAD | | LABANG | |TAmah| | AAg | |RUFDAR RuivAtH
HAKHOAN| ~ | MONG }\mHN\?-E AAD | | AAGAU | |LANGTHEH ~|AABATANG| |HAKKHOAN| |BATANG| | ANG AAD™ [cHAS AAD
I 1
TRAN KiAm| |CAUCHAR| |CUNGCAB THU HAD o
~>IBENTONITE[™] Tra [|BENTONITE[>{BENTONITE DUNG DEEH—={ LOU CAT
BENTONITE
t - |
h - _— e
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1.2.2.1/ Pao hé cho barrret dau tién:

- Budc 1: Dung gau ddo thich hop dio mot phan hd dén chiéu sau thiét ké. Cha y dao
dén dau phai kip thoi cung cip dung dich bentonite dén d6, cho day hd dao dé gitr cho thanh
hé dao khoi bi sut 10.

- Budc 2: Pao phan hd bén canh, cach phan hé dau tién mot dai dat. Lam nhu vay, dé
khi cung cap dung dich bentonite vao hd s& khong 1am sut 16 thanh hé ci.

- Budc 3: Pao ndt phan dat con lai (dao trong dung dich bentonite) dé hoan thanh mot

hd cho barrette dau tién theo thiét ké.

AR

lag

Y
con

Phan dat con lai
Dao pha

L
Dao hd cho Ba rét dau tién
1-d2o mot phan ho,2-dao phan ho bén canh,3-dao phin con lai dé hoan thién hé dao

1.2.2.2/ Ha long cot thép, dat giodng chong tham va doé bé téng cho barrette dau tién:
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Ha Iéng cot thép,dat gioang chong tham va dé Bétong Ba rét ddu tién
4-ha long c6t thép va dat gioang chong tham, 5-d6 Bétong theo phuong phdp vita dang,6-d6 Bétong xong

- Buéc 4: Ha long cot thép vao hé dao san, trong dung dich bentonite. Sau dé ddit
giodng chong thAm(Nho c6 bd ghé 1ap bang thép chuyén dung) vao vi tri.

- Budc 5: Db bé tong theo phuwong phap vira dang, thu hdi dung dich bentonite vé tram
xtt 1i. dng d6 bé tong phai ludn ludn chim trong bé téng twoi mot doan khoang 3m dé tranh
cho bé tong bi phan ting, bi rd.

- Bu6c 6: Hoan thanh d6 bé tong cho toan bo barrrette thir nhat.

1.2.2.3/ Pdo ho cho barrrette tiép theo va thio b ghd lap giodng chong tham:

- Budc 7: Dao mot phan hd sau dén cot thiét ké ddy panen (dao trong dung dich
bentonite). Phai ddo cich barrette ddu tién (sau khi bé tong ctia panen d6 da ninh két dugcG8
gio) mot dai dat.

- Buédc 8: Pao tiép dén st barrette s6 1.

- Budc 9: G& bd gha lap gioang chong thim bang gau diao khoi canh cua barrette s6 1,

nhung giodng chong thdm vAn nam tai chd tiép giap giita 2 barrette.
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Dao ho cho Ba rét thit 2,thdo bo gé 1ap va tu stta giodng chong thim CWS
7-da0 mot h6,8-do hoan chinh hd cho ba rét thi 2, 9-théo bo gd lap giodng
1.2.2.4/ Ha long cot thép, dat giodng chong tham va do bé tong cho barrette thir hai:
- Budc 10: Ha 16ng cdt thép vao hd dao chira ddy dung dich bentonite. Pat toan bd ghd va
gioang chéng thim vao vj tri.
- Budc 11: D6 bé tong cho barrette thir hai bing phuong phap vita dang nhu panen sb 1.
- Budce 12: Tiép tuc dao hd cho barrette th ba & phia bén kia cua panen s0 1. Thyc hién viéc
ha 10ng ct thép, dit bd gha cing véi gioang chdng tham va do bé tong cho panen thir 3 gibng nhu da

thue hién cho cac panen trudc.

Ha 16ng cot thép,dit giodng chong thim , d6 Bétong Ba rét thit 2 va ti€p tuc dao dao ho dé thi cong
ba rét thit 3 .10-ha 16ng thép va dat gioang chong tham cho ba rét s6 2; 11-dd bétong cho ba rét
tht 2; 12-d6 xong bétong cho ba rét thit 2 ,roi dao hd cho ba rét thit 3...

Tiép tuc theo qui trinh thi cong nhu vay dé hoan thanh toan bd birc tudng theo thiét ké.

T
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-
-
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1.3. Thi cong twong Barrette:
Kich thudc tuong theo thiét ké : Bé rong b= 0,8 m.
Chiéu sau h =22 m so v&i cdt ty nhién , chiéu dai mot ddt hao 1= 8 m.

1.3.1 Chudn bi mdt bang va ldp ghép twong dinh vi:

- San mit bang doc tuyén hao du dé xay dung tudng dinh vi & 2 bén va thiét bi thi cong
c6 thé di lai duoc.

- Mit bang thi cong dugce to chirc dam bao hop 1y, co thé thi cong lién tuc, giao thong
tuan tién khong chong chéo

- Tac dung cta tuong dinh vi 1a dé dinh huéng may thi céng hao dam bao chinh xac
khi ddo, vai tro ctia n6 twong tu dng chdng véach trong thi cong coc nhdi.

- Pé thi cong, ta dao trude cac d6t hao dén cao trinh thiét ké (-1,5 m), nén cua hd dao
phai duogc lam phéng va didm chat, sau do dung can truc clu céac tim tuong dinh vi da duoc
dtc san vao vi tri 1am viéc cta no.

- Ta chon phuong phép dic tudng thanh timg tim c6 chiéu dai dung bang mot dét dao (
8 m tinh cho chiéu rong hé khi cé dng nbi). Sau khi thi cong xong mot dbt tuong thi ta chuyén
tam tudng dinh vi di sang thi cong dét tuong tiép theo.

- Bé di chuyén cac tAim tudng, ta dung may cau dé cau lap, do d6 ta phai chon sin trong
tuong 2 méc cau. Pé chdng giir cac tim tudng ta dung cac tingdo chéng & phia trong va &
chdng xién phia ngoai, khi thi cong xong céac tingdo duoc néi 10ng va théo ra.

* Chon can truc lip ghép tAm tudng :
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Chon thiét bj treo bugc 1a day cau don, méc 1ong cbt thép tai ba diém mot diém.
Tinh toan cac thong sb 1am viéc:
- Chiéu cao nang méc cau: Hy=h; + hy+hs=1+2+2=5m;
Trong do:
+ hy : khoang hé ban dau tir diém thap nhat cua 10ng cdt thép dén mat dat, & day do
phai dam bao diéu kién 1am viéc cho cong nhan khi han ndi 16ng cbt thép nén chon hy = 1m.
+ h : chiéu cao cla tuong dinh vi.
+ ha: chiéu cao cua thiét bi treo budc tinh tir diém cao nhét cua tuong dinh vi t61 moc
cAu cua can truc.
- Chiéu cao ctia puli ddu can: H=Hpn+hs =5+ 1.5 =6.5 m.
Véi hs =1.5 m: 1a chiéu dai puli, méc cau dau can.
- Chiéu dai tay can tdi thiéu:

Lo =22 265715 _ 5 196 (m); he 1y s0 b0 1.5 (m);

sin o sin 75°

- Tam véi toi thiéu:

Hohe s,

05-15_ 5 84 (m);
tga .. tg7

Rmin=1+ 50 =

- Strc nang yéu cau: Q = qek + qu = 14 (tin);
Vi qek = 14 (tan) (lay theo gia tri thuc té thép coc cia cong trinh)

Chon may cdu MKG - 16M tay can 15 (m), chon Rumin = 4 m tra biéu d6 tinh ning véi L

= 18,5 m c6: [Q] =16 tan, [H] = 20 (m) théa mén cac diéu kién yéu cau.

1.3.2. Ddo dat cho dot hao:
* Lya chon phuong phap dao:
Hién nay c6 cac phuong phap thi cong tuong trong dat nhu sau
- Thi cong cac doan hao giao nhau.
- Thi c6ng cac doan ndi nhau.

- Thi cong hao lién tuc nhdi tirng doan.

T -
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- Thi cong hao lién tuc nhdi lién tuc.
- Thi cong @6t chin, dt 1¢.
Vi loai thiét bi dao hao va céch thi cong tuong dinh vi da chon ta chon kiéu thi cong
dbt chin, dt 1¢. P6 1a ta tién hanh thi cong timg d6t hao cach nhau : ban dau ta thi cong d6t 1,
sau khi thi cong xong ta chuyén sang thi cong ddt 3 cach ddt vira thi cong mot ddt hao. Sau
khi thi cong xong dot 1¢ ta tién hanh thi cong dbt chan.

-Chiéu dai bwéc dio: Vi chu vi cia tuong quanh nha 1a rt 16n yéu cau tinh toan khéi
cta tudng 1a rat cao, tuy nhién trong thyuc té thi cong khong thé dao hao 1 lan theo chu vi
tudng ma ta phai chia 1am nhiéu doan.

Xac dinh téng chiéu dai cua tuong dya vao hd so kién trac cé chiéu dai cua tuong 1a:
13.787+46.09+29.267+11.843+46.014+14.071+22.408 =183.48m.

Lay chan 184 m.

Theo tai liéu thong ké vé t6 hop mdy dao hiao. Ning suidt may dao hiao so bd chon
Q=18m’/h.

Nhu vay chiéu dai bude dao c6 thé chon:Ldao=8*18/(21.7*0.8)=8.29 m

Chon chiéu dai budc dao 1a 8m.

Ning suat yéu cau dbi voi may dao la: Q=8+%21.7*0.8/8=17.36 m3/h.

Chiéu dai bude dao duoc goi 1a hop 1y khi thoi gian dé dam bao két thuc khdi d6 bang
mot t6i hai 1an thoi gian ninh két ciia bétong dé giam bot khéi luong vira sét phai bom ra khoi
hao va bom vao khi dao.

Thoi gian ninh két cua bétong khi thiét ké co thé 1ay T=3h.

Ning suét thuc té cia may bom bétong chon 1a 30m3/h. Nhu vay thoi gian két thiic cho
1 khéi do6 1a : =8*21.7%0.8/30=4.63 h= 1.54T:.

Nhu vy chiéu dai budc dao di chon 1a hop 1y.Téng sb6 budc dao cia toan cong trinh
la:

Naao=1/baao=184/8=23 budc dao.

MBbi budc dao va d6 bétong duoc thuc hién lién tiép cho toi khi két thuc do bétong cho 1 bude
dao, thoi gian dé hoan thanh mot doan tudng nhu vay duoc thyc hién trong 1 ngay.

* Lya chon mdi ndi gitra cac doan tuong:

Moi noi gitra cac dot hao phai ddm bdo tinh bén virng va chong tham tot
Co6 3 cachnoi :

- Mbi ndi dung éng thép:
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. 3-CAUTHEP AAI
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Dung 6ng thép c6 dudng kinh bang bé rong ddt dao, day 10-12mm 1am vach chin dau
dé6t dd bétong.

+ Uu diém: thi cong don gian.

+ Nhugc diém: do mdi ndi nira try nén khong thuong xuyén dam bao tinh tham bai vi
sai 1éch cua vach hao so v6i phuong thiang dimg, do thanh hao khong phang, c6 thé co 16i 16m
nén dng vach khong ép sat vao dat nén khi do bétong thi bétong c6 thé chay sang dét bén canh
1am méi néi bi rd.

( Chi 4p dung phuong phap nay khi tudng c6 chiéu sau : < 1,5m)

- M61 n61 bang thép tdm c6 suon chan dau do Bétong:

2

1-THEP CHEJ LAD

2-THEP NGANG

3-CAU THEP AAI

4-THEP GOL HAN VAT CAUNGANG

5-THEP CHAIU

6-THEP TAM CHAN AAD AAD

7-LIAN KAD CAU THEP GIAA CAEC CAD THEP

BATANG
AATAA

%

. PR, 4 ”. - B
4T a4 <
. ‘ . 4
4 la-a . :
4 T
N DR U .%

Véch chin 13 tAm thép c6 ting cudng & mép 1 thép goc L va thép chir U. Thép chit U
1am dinh huéng khi ha 16ng thép dot tiép theo vao hao. Khoang cach giita 2 thép chit U bang
bé rong hao,thép goc chir L thi nhd ra ngoai khoi hao tir 2-3 cm vé mdi phia dé dam bao
bétong khong thidm qua mbi ndi kia khi d6 bétong.

+ Uu diém: chit lugng mbi ndi cao hon thép dng, chiéu sau tuong sau hon.

+ Nhuoc diém: tén thép hon,phai tién hanh mdi ndi han dai va do thép géc L nhé ra
khoi vach hao nén khi ha 16ng thép s& lam 1 dat, phai lam sach hé dao lai.
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- Méi nbi bang gioang cao su chong thim CWS:

PANEL ABNH VE
.

200
L
L
L

4
N MAD CADA-A

GIANG CACH NAAT
BARNG CAO SU

800

200

GIAILAB GIOANG
CACH NAAE o

+ MOt coc van thép co kich thude bang bé day hao, trén d6 ¢o rinh dé ludn tAim cao su

vao. SO luong rénh cé thé tir 1-2 tham chi 13 3 ranh tuy thudc vao yéu cau chong tham.

+ Khi dao xong hao, ha coc van thép ¢ ludn tim cao su & 2 dau roi sau d6 ha long
thép, d6 bé tong. Khi bé tong bit dau ninh két thi rat coc van thép 1én, tim cao su s& dugc bé
tong gitr lai. Sau d6 dao hao tiép theo va do bé tong, bé tong s& phu kin nita cao su con lai. S6
lwong giodng chdng thim co thé thay d6i tuy theo yéu cau chéng thAm.

+ Uu diém: moi noi dam bao chong tham tot, cao su dugc bétdng bao vé nén tudi tho cao

Dua vao uu nhuge diém cia cic phuong phap, ta chon mdi ndi bang tim cao su chong
tham.

* Chu ¥ mbi ndi tai goc tudng : Tai goc tuong 1a chd giao nhau gitra 2 d6t twdng nhung
vudng goc voi nhau nén viée thuc hién mdi ndi rat kho khin, thuong hay gay thidm. Trong

truong hop nay, ta chon thi cong theo kiéu sau :

L
[

T
/

Tam cao su

N/
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1.3.3. Ha khung cot thép:

Trude khi dat cot thép chung ta phai tién hanh kiém tra do sau, bé rong cua hao do sach
cua day hao va cac ddc trung cuia Bentonite.

Khung cbt thép duoc ché tao trén cong trudng, chiéu dai moi khung thép 1a 8 m, do
climg ctia khung thép duoc bao dam dé khi nang va lip khung s& khong bi bén dang, khong
thay d6i kich thudc hinh hoc ctia khung.

* Chon can tryc lip ghép khung:

Chon thiét bi treo budc 1a day cau don, méc 10ng cdt thép tai ba diém.

Tinh toan céac thong s6 lam viéc:

- Chiéu cao nang méc cau: Hyp=hi +hy +hy=1+8+2 =11 m;
Trong do:

+ h : khoang ho ban dau tir diém thap nhat cta khung cbt thép dén tuong dinh vi, & day
do phai dam bao diéu kién lam viéc cho cong nhan khi han ndi khung cbt thép nén chon hy =
Im;

+ hy : chiéu cao ctia khung thép;

+ hs: chiéu cao cua thiét bi treo budc tinh tir diém cao nhét ciia khung cdt thép t6i moc
cAu cua can truc.

- Chiéu cao cua puli dducin: H=Hp+hs=11+1,5=12,5m.

Véi ha =1,5 m 1a chiéu dai puli, méc cau dau can.

- Chiéu dai tay can tdi thiéu:

H-h, 12.5-15
sina sin75°

Lmin = =11.39 (m); he 1dy so bd 1.5 (m);

- TAm vdi tdi thiéu:
H-h,
tga

N 12.5-1.5

75°

1.5

max g

Rimin=1+ = 45(m)>

- Strc ning yéu cau: Q = qek + g = qek= 4,25 (tn);

Vi qox = 4,25 (tan) (ldy theo gia tri thuc té thép coc cua cong trinh)

o -
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Chon may ciu MKG - 16M tay can 15 (m), chon Rmin =5 m tra biéu dd tinh nang voi L

=18,5m c6: [Q] =10 tin, [H] = 15 (m) théa mén céc diéu kién yéu cau.

* Thi cong ha khung cdt thép:

- Dung can cdu nang khung cot thép 1én theo phuong thing dimg rdi tir tir ha xudng
trong long hé khoan, dén khi dau trén ctiia khung cdt thép cach miéng tudong
dinh vi khoang 120 cm thi dimg lai. Ding 4 dng thép tron @60 ludng qua khung thép va gac hai
dau dng thép 1én miéng tuong dinh vi, dé tranh truong hop dng thép bi lan ding mo han chdm han
dng thép vao thép chd cdm sin trén twong dinh vi va vao khung cdt thép.

- Tiép tuc cau lap doan 16ng thép tiép theo nhu di 1am vdi doan trude, diéu chinh dé cac
cay thép chu tiép xtic doc véi nhau va di chiéu dai ni thi thuc hién lién két theo yéu cau thiét
ké.

- Sau khi kiém tra cac lién két thi rat 4 dng thép d& khung thép ra va can cau tiép tuc ha
16ng thép xudng theo phuong thing dimg. Cong tic ha 10ng thép dwoc lip lai cho dén khi ha
du chiéu sau thiét ké, 1ong thép duoc dit cach day hd dao 10 cm dé tao 10p bé tong bao vé.

- Khung thép dugc dat dung code dai méng nhd cac thanh thép @16 dat cach déu theo
chiéu dai khung thép, cach déu 2 m 1 thanh. Pau dudi dugc lién két v6i thép chii con dau trén
duoc han vao thanh thép chd trén tudng dinh vi, cac thanh thép nay dugc cit roi khoi tuong

dinh vi khi cong tac db bé tong két thac.
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1.3.4/ Théi riva day hé khoan:

Trude khi thi cong d6 bé téng phai tién hanh thoi rira hd khoan.

- Ong thdi rira chinh 13 éng d6 bé tong coc, éng duoc 1lam bing thép c6 duong kinh 254
mm, chiéu dai mdi doan 13 3m, cac 6ng duoc ndi véi nhau b?mg ren ngoai. Poan miii cua 6ng
dung loai day bang.

- Ong thdi rira duoc ha xuéng cach day hd khoan mdt doan 20 cm dé mun khoan c¢6 thé
tran vao 6ng khi bom khi xudng.

- Tién hanh lap phan trén miéng, phan nay cé hai cira, mot cira duoc ndi véi dng dan
®50 dé bom dung dich Bentonite tir may, mot cira dé tha éng dan khi c6 duong kinh 45 mm
xudng cach ddy ho tir 1 dén 1,5 m.

- Xong cong tac lap tién hanh bom khi véi ap suét tinh toan vao.

Trong qué trinh théi rira phai lién tuc bom dung dich Bentonite vao hd khoan tir phia
trén miéng sao cho myc nudc trong hb khoan khong thay doi.

- Théi rira trong thoi gian 20 dén 30 phut thi do lai chiéu siu hé khoan, néu dat thi
dirng,dong thoi kiém tra dung dich Bentonite c6 thod mén cac yéu cau sau:

+ Titrong : y =1,01-1,12 g/cm3.
+ Do nh6t : 7 =20-30°.
+DoPH : PH=9-12.

+ D0 tach nudc < 40 cm3.

1.3.5. Bé bétong doan tuwong:

Do hé khoan c6 ngap dung dich Bentonite nén ta ding phuong phap dng dan di chuyén
thang dung. Trong qua trinh d6 bé tong can ding can truc nang va ha éng dé cho bé tong dé
dang di xudng, nhung phai thoéa mén diéu kién sau:

- Khi d6 bé tong dau tién éng db phai ngap trong bé tong 3 m.

- Ttr xe thi hai dng d6 ludn ngap trong bé tong>2 m.

Bé tong dugc db sau khi thdi rira<3 gio va do lién tuc tir khi bat ddu dén khi két thuc
cho mot dt hao. Pé dam bao bé tong chira day phéu roi xudng tir tir tao thanh cot bé tong lién

tuc, tranh phan tang bé tong ta tao mot nat him bang bong nhya. Ngoai ra niit hdm con ¢ tac
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dung nhu mot pittdng day dung dich trong dng din xudng va diy mun khoan ¢ mili coc tao
diéu kién cho bé tong chiém chd. Sau d6 bong nhya dugc bé tong déy 1én va duoc thu hoi lai.

1.3. 6. Rut vach chan dau:
-Thiét bi chan dau dugc dit vao ddt hao cing luc voi ha khung 16ng thép.

-Thiét bi chin dau sau khi d6 bé tong xong s& dugc rat 1én toan bd. Thoi diém rat thiét
bi chin dau phai duoc xac dinh tuy theo diéu kién nhiét do va khi hdu & mdi thoi diém tai
hién trudng sao cho viéc rat thiét bi chin dau duoc d& dang va khong 1am pha v& két cdu
bé tong tuong. Thong thuong khi khong dung phu gia ngung két cham thi thoi gian rat
thiét bi chin dau 13 3 gio sau khi d6 bé tong xong. Dé tranh trudong hop thiét bi chin dau
duoc kéo 1én khong theo phuong thing dung lam thay di tiét dién tuong can phai bd tri

may kinh vi dé theo ddi hai phuong trong qua trinh rat thiét bi chin dau.
-Qua trinh thi cong tudng thé hién trong ban v& thi cong TC - 02.

1.4. Tinh toan chon may bom bétdng va xe vin chuyén:
Thé tich bé téng can d6 cho mot ddt tudng :
Ver=bx1xh=0.8%21.74*8 = 139.14 (m?)
Trong do:
Var : thé tich bé tong cin d6 cho mot ddt tudng.
b(m) : bérong cua dét tudng.
1(m) : dai cia mot dot tuong.

h (m) : chiéu sau cia mot dbt tudong.

1.4.1. S6 lwong xe trén bé tong tw hanh (n):

Poan duong tir tram tron bé tong dén cong trinh: L = 10 (Km).
Chon 6 t6 ma hi¢u SB-92B c6 cac thong ) k¥ thuat sau:

Dung tich thung tron: q =6 m3.

Ot6 co s6 : KamAZ-5511.

D0 cao d6 phoi liéu vao: 3,5m.

T -
AT -
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Thoi gian d6 bé tong ra: t = 10 (phat).
Van téc di chuyén: S =30 km/h.
Chon thoi gian gian doan cho T =5 phut = 0.083 (gio)

n= Gou .[£+Tj= D912, (19, 0.083) =
v s 6 30

Chon n =10 (xe).
Trong do:

n: sb xe tron bé tong tu hanh cin co.

V: Thé tich bé tong mdi xe chd duoc.

T: Thoi gian gian doan cho doi (g10).

L: Poan duong van chuyén (Km).

S: Tbc dd xe chay (Km/h).

Chuy:

Dé dam bao mdi ndi gitta dAm san cac ting him va tudng trong dat, khi thi céng can
chu ¥ dén viéc dé cac thép chd trong cbt thép tudng cho mdi ndi san, dim véi tudng trong dat.
Céc cbt thép nay dugc bé sat vao theo chiéu doc tudng, trudc khi tién hanh gia cong cbt thép
dam, san thi ngudi thi cong s& bé cac thép chd nay theo dung vi tri 1am viée cia no.

Ngoai ra, dé san gbi 1én tuong, ta sir dung gd hodc xdp dat sin vao cbt thép tudng, cd
chiéu day dung bang chiéu day san

Vi san ¢6 h =20 cm > 15 cm nén ta chon chiéu cao hoc 1a 25 cm dé dé diéu chinh, chiéu
sau hoc lay bﬁng% ; % chiéu day tuong trong dt ( = 20 - 25 cm). Khi thi cong dén vi tri nay,

ngudi thi cong s& 1y gb hodc xdp da dit sin nay ra, bé thiang cac cbt thép, 1am vé sinh va thuc

hién moi noi thép san vao roi tién hanh d6 bétong.

) 2
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T
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1.4.2. 86 lwong cong nhan thi cong coc trong I ca:

- DBiéu khién may dao hao: lcong nhan.

- Piéu khién can cau MKG-16M : 1 cong nhan.

- Lip bom, d6 bé tong, dng do bé tong ha 10ng cbt thép, khung gia db bé téng, ddi gau
khoan: 5 cong nhan.

- - Phuc vu tron va cung cap vira sét: 2 cong nhan.

- Tho han: dinh vi khung thép, han, stra chita: 1 cong nhan.

- - Tho dién: duong dién may bom...: 1 cong nhan.

- Can chinh kiém tra: 2 k¥ su va 2 cong nhan.
Téng s6 cong nhan phuc vu trén cong truong: 15 ngudi/ca.
1.5. Cong tic van chuyén dit khi thi cong twong Barette:
Téng khéi lwong dit khoan 23 dbt ( mdi d6t c6 chiéu sau tinh tir cbt ty nhién 1a 21.74m):
IVd=1.2*% TV = 1.2*23*8%(0.8*21.74= 3840.15 m°.
Trong d6 1,2 13 hé sd toi cia dat.

Trung binh lwong dit khoan mdi coc: Vd = 3840.15/23 = 167 m3.
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Thoi gian khoan mot hd theo dy kién & trén 1a 210 phut, dat dao xong dugc do sang ben dé
san bén canh va cdu 1én xe van chuyén, nhu vy phai can s luong may van chuyén du dé van
chuyén luong dat trén.

Ta chon xe van chuyén 1a MAZ-205. Dung tich thung 14 5 m?, chiéu cao thung xe 1,91
m; luong dét cho thyc €14 0.8 * 5= 4.0 m3.

Thoi gian cau ben chira dat 1én xe: 5 phit.

. 2l
Thoi gian xe hoat dong ddc lap: txe=——+tqg +to =2 (;’j

tb

60+ 4 = 4,8 (Phut);

Thoi gian mot chu ky ludn chuyén cua xe la:t = 9.6 (Phat) = 0.16 (h). Nhu
vy trong T=210 (phat) hay T= 3,5 (h) xe c6 khéa ning van chuyén khdi luong dat 1a: Ve
ay g y g va y ong
T 35

t 0,163

x4 =85,85m’<Vg=167 m’.

Vay ta chonegn xe van chuyén d4t cho mdi doan tuong.

Vi mit bang thi cong coc Barette thuong rat bin ma duong giao thong bén ngoai cong
truong 14 duong phd nén can bé tri tram rira xe cho tit ca cac xe ra khoi cong trudng (xe chd
bé tong va chd dat). Cong suat tram rira xe phai dam bao dé cac xe do bé tong khong phai chd
nhau. Ta bd tri tram rira xe & ngay sat cong ra vao cong truong.

1.6. Cong tac chong thim:
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Khi thi cong tuong trong dat thi cong tac chong thdm 1a vo cling quan trong. Cac doan
tuong thi cong & cac thoi diém khac nhau phai duoc lién két va chdng thim bang gioing cao
su CWS. Cac giodng chdng thim nay duoc ldp boi bo gha lap chuyén dung. Tuy theo yéu cau
chdng thdm ciia cong trinh ma s luong giing chong thim co thé 1én dén 2 hodc 3 gioang tai 1
mdi nbi.

Dbi voi bé mat twong trong dat va san ting ham cong tac chdng tham dugc thuc hién
bang cach dung cac loai vat liéu chdng tham phu 1én bé mit dé chdng thAm
Hién nay trong nudc ta da xuét hién nhiéu vat liéu chéng thadm khac nhau nhu Sika, Kova,
Nippon, Voltex... Két qua cho thiy né dap tmg dugc cic yéu cau vé viée xay dung tang him
hién nay. Trong dd an nay, ta chon vat li¢u SIKA 101HD lam vat li¢u chéng thdm cho tuong
trong dét,san tang ham.

Trude khi thi cong, ta can phai 1am sach mit twong, mit san, cac chd 16i 16m can phai
duoc lip diy bang vira SIKA TOP 122F. Sau d6, tron dung dich SIKA 101HD rdi st dung
may phun dé phun 1én tuong, san 2 16p theo tht ty 1,5 mm va 2,5 mm, 16p sau cach 16p trude
t6i thiéu 13 6h tranh nang va gié. Sau khi thi céng phai bao vé chung tranh mua, ning, gio...

Qua thyc té, ngudi ta khuyén nén st dung ham luong vét liéu chdng thim SIKA
101HD nhu sau :

+ két cau dudi myc nude ngdm < 1m : 4 - 6 kg/m2

+ Két cAu dudi muc nude ngdm >1m : 6 - 8 kg/m2

+ Khi d6 4m cao :3-4kg/m2

Loai nay khong doc hai nén trong qua trinh thi cong khong can cac loai dung cu bao ho
dac biét.

IL. Thi cong coc khoan nhbi:
2.1. Panh gia so by cong tac thi cong coc khoan nhoi:

Trong nhitng nim gan day, cling véi su phat trién cac cong trinh xdy dung c6 quy mo
l6n, mong coc va dac biét la mong coc khoan nhoi ngay cang duoc dung nhiéu cho céc cong
trinh cong nghiép va nha cao ting. Mat khac, hau hét cac cong trinh xay dung 16n déu ndm
trong thanh phé va cac vung can do, bén canh céac cong trinh c6 san. Viéc ung dung cong ngh¢
coc khoan nhdi dd dap ung thau ddo cac yéu cau trén. Coc ¢ thé cim sau xubng 40 — 50 m.
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Strc chiu tai 1én té1 hang tram tan, duong kinh coc tr 0,6 — 1,5 m. Do khong dung bua nén
khong anh hudng té1 cac cong trinh 1an can.

Viéc thi cong coc khoan nhdi c6 nhiéu nét trong dong véi cdu kién BTCT. Dé dang
thay dbi cac thong s cua coc nhu chiéu sau, dudng kinh dé dap Gmg yéu cau can thiét cua dia
chat cong trinh. Tan dung hét kha nang chiu lyc ciia méng.

Cong nghé thi cong doi hoi khong c6 mot so xuat nhd nao cua diy truyén thi cong.
Chinh vi vay khi thi céng coc khoan nhdi can phai c6 sy giam sat chit ché cua cac ky su co
kinh nghiém.

2.2. Céc bude tién hanh thi céng coc khoan nhdi

Tuén tu thi céng tudn theo cic bude sau:
+ DPinh vi tim coc va dai coc.
+ Ha dng vach.
+ Khoan tao 16.
+ Vét day hd khoan.
+ Lap dat 16ng thép.
+ Lap dit dng d6 bé tong.
+ Théi rra hd khoan.
+ P4 bé tong.
+ Rt dng vach.
+ Kiém tra chat luong coc.
2.3. Céac phwong phap thi cong coc khoan nhdi

2.3.1. Phuong phap thi cong bang éng chong:

Phuong phép nay tao 16 bang cach dung truc tiép gau ngam dua thang dat 1én d6 vao
xe, ké ca ngoam dudi muc nudc ngam. Tuy vy, ciing c6 nhiéu kho khin khi nhiéu nude qua
hay ca bun nhio lam xe van chuyén khé khan.

2.3.2. Phuong phdp thi cong phan tudn hodn:

Phuong phép nay 1a phuong phép tron 1an dat khoan va dung dich giit thanh, sau d6 hut
Ién bﬁng cau khoan 16i cho vao bé dé léng d4t cat hoan toan tré lai trang thai ban dau. Luong
cat bun khong thé léy 1én tir 15 khoan hé can khoan dugc, ta co thé dung cac cach sau dé hat
bun 1én:

+ Dung may hut bun.

+ Dung bom dat chim.

+ Dung khi day bun.

+ Dung bom phun tuan hoan.

+ Phuong phap_ hdn hop hai hay ba loai trén.

2.3.3. Phuong phdp gau xoay voi dung dich Bentonit giir vach:

Phuong phap nay ldy dat 1én bang gau xoay c6 duong kinh bang duong kinh coc va
duoc gan trén thanh Kelybel. Gau c6 riang gan dat, nip dé d6 ra ngoai. V61 d6 sdu 6 — 8 m bén
trén dung dng vach thép dé giir thanh tranh sap vach khi thi cong, phan con lai phia dudi duoc
gilt bang dung dich vita sét Bentonit. Khi dat do sdu thiét ké thi tién hanh thoi rira day hé
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khoan bing phuong phap bom ngugc. Thoi khi nén khi chiéu day 16p min 16n hon 2 m. Do
sach cua ddy hé khoan duoc klem tra bang ham luong cat trong dung dich vira s¢t Bentonit.
Luong mun con lai duoc 14y ra ndt khi d6 bé tong bang phuong phap vita dang.

2.3.4. Phuwong phap thi cong bang guong xoan

Phuong phap phéap nay tao 16 bang cach dung can ¢ gien xoan khoan xubng dat. Dat
dugc dua 1én nho cac gien d6. Phuong phép nay hién nay khong thong dung ¢ Viét Nam vi
vo1 phuong phap nay viéc dua cat soi 1én khong thuén tién.

2.4. Lwa chon phwong phap thi cong coc khoan nhdi

Tir cac phén tich trén cung véi sy tng dung thuc t& va muc d6 c6 mit thuc té cong
nghé trén thi truong Viét Nam hién nay ta chon phuong phap thi cong tao 16 bang gau xoay
két hop voi dung dich vira sét Bentonit gilr vach hé khoan.

*_ Quy trinh thi cong khoan nhoi bing may khoan giu xoay

Cong tac thi cong coc khoan nhdi duoc tién hanh trén mot dién tich xay dung 1a 1566
m2. S6 luong coc khoan nhdi 14 129 coc cb duong kinh 1a 0,8m, c¢dt co6 kich thude 100 x 100
cm tai chan cot.
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Quy trinh thi c6ng duogc thé hién theo so d6 sau :

Chuan bj mat béng , dinh vi tim Kiém tra vi tri coc béng
Cung may kinh vi.
cap —
nuéc. |, Pua may khoan vao ding vi tri Kiém tra d6 thang can khoan
| (Kely) bing may kinh vi.
Tron
vira 5 0t dé an bi ~ aa 2
B Khoan mot (ihut dfe , chuan bi Theo dbi do thang Kely.
cn- ha ong vach
-tonite ,
5 ¢ 5 A 4
v Ha ong vach Kiém tra vi tri coc, do 1éch
Bé€ chira tAm ctia cog.
dung
) dItCh ) Khoan t6i do sau thiét ké LAy mau dét , so sanh voi
eron tai lidu thiét ké.
Xir Thoi rira, 1am sach day 16 khoan Kiém tra dat cat trong
Iy gau lam sach , Po chiéu
bentonit sau bang thudc va qua doi.
R
thAu Dit dng bom vita bé tong va dat Kiém tra chiéu dai ong
h?l bom thu hoi vira sét Bentonite Tremie , cach ddy coc 25cm.
Thu Lam sach 1an 2 Kiém tra 1an cudi chiéu
hoi sau 160 khoan.
bentonit i '
o Kiém tra dg sut bé tong
> D6 bé tong (17+2cm). Kiém tra d¢ dang
bé tong dé thao dng Treme
(dau dng cach mit bé tong
Bé t6ng 1,5 g 3m).+
thuong B o ) .
pham. Cat cot thép , rut ong vach. Kiém tra cao dg bé tong.

Kiém tra chét luong coc

2.4.1. Céng tdc chudn bj :
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Truéc khi tién hanh thi cong coc ta phai thyc hién mot sb cong tac sau:
2.4.1.1. Vé sinh mdt bang cong trinh:
DPé dam bao cho viéc thi cong dugc an toan ,cling nhu dam bao chat luong trong qua
trinh thi cong thi trude khi thi cong cac cong tac khac ta phai tién hanh vé sinh mit bang cong
trinh :don co rac ,chuan bi tuyén giao thong cho xe van chuyén nguyén vt liéu phuc vu cho

qua trinh thi cong va viéc luu thong trén cong truong.
2.4.1.2. Binh vi cong trinh : N
DPé dinh vi tri cua mot diém can xac dinh trén B mat
bang ta lam nhu sau: b
7 ‘ : B ,

Ta chon diém A nam sat duong Tong lam diém
moc. Dat may kinh vi tai diém A 14y huéng 1a o2 M diém
mbéc B .M¢ gbc bang a, ngim vé huéng diém A M, ¢b

dinh huong va do khoang céach a theo

huong xac dinh cua may s€ xac dinh chinh
xac diém M. Pua may dén diém M va ngam
vé diém A, ¢ dinh huéng va mo mot goc B
xac dinh huéng diém N. Theo huéng xac
dinh do chiéu dai b tr M s& xac dinh diém
N. Tiép tuc nhu vay ta s€ dinh vi dugc cong
trinh trén mit bang xay dung.

2.4.1.3.Giac mong: |

Dbong thoi voi qua trinh dinh vi, g ‘ Xac
dinh cac truc chi tiét trung gian gitra o MN
va NK. Tién hanh twong ty dé xac ‘ B dinh
chinh x4c giao diém cia cac truc va ? dua
cac truc ra ngoai pham vi thi cong
mong, ¢b dinh cac moc bang cot bé May kinh ve2 tong

chén sau xudng dat.

2.4.1.4. Xac dinh tim coc:

Sau khi gidc mong cong trinh, trude khi khoan cin ¢t vao cac truc di dugc xac dinh tién
hanh dinh vi cac tim coc nhu sau:

bit hai may kinh v1 tai hai diém mdc A ,B nam trén hai truc vuong gbdc nhau.Tai do6 hai
cong nhan tric dat ngam hai tia vudng goc nhau ,diém giao nhau ctia hai hinh chiéu hai tia 13
tim coc can xéc dinh.

Sau khi dinh vi xong tim coc, dua may khoan vao vi tri dé khoan mdi mot doan khoang
0,5 dé ha 6ng vach.

Sau khi dinh vi xong vi tri tim coc, qua trinh ha éng vach duoc thyc hién b'fmg thiét bi

rung. Duong kinh ong D = 0,8m. May rung kep chat vao thanh dng va tir tir 4n xubng; kha
ning chiu cat cta dat s& giam di do su rung dong cta thanh éng vach. Ong vach dugc ha
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xubng do sau thiét ké (6 m). Trong qua trinh ha o éng, viéc kiém tra do thang dung duogc thuc
hién lién tuc bang cach diéu chinh vi tri ciia may rung thong qua cau.
2.4.2. Ha ong vach:
2.4.2.1. Thiét bi:
Ong vach c6 kich thudc va cau tao nhu sau:
)

2

800

500 | 5500
6000

Buia rung duogc str dung co nhiéu loai. C6 thé chon dai dién bua rung ICE 416. Bang

dué6i day cho biét ché d6 rung khi diéu chinh va khi rung manh cta baa rung ICE 416.

L oan Téc do Ap suit Ap suit Ap suit Luc li
Ché do n n A A1 A: n
Théng s 5 dong co hé kep hé rung hé hoi tam
(vong/ phut) (bar) (bar) (bar) (tan)
Nhe 1800 300 100 10 ~50
Manh 2150 + 2200 300 100 18 ~64

Bua rung dé ha vach ch(f)ng tam la boa rung thuy luc 4 qua léch tam timg cap 2 qua quay
nguoc chiéu nhau, gidm chan bang cao su. Bua do hang ICE (International Construction

Equipment) ché tao vé6i cac thong sb k§ thuat sau:

Théng s6 Pon vi Gia tri
Model KE — 416

Moment 1éch tam Kg.m 23

Luc li tam 16n nhat KN 645

S6 qua léch tAm 4

Tan sb rung Vong/ phut 800, 1600
Bién d6 rung 16n nhat Mm 13,1
Luc kep KN 1000
Cong suat may rung KW 188
Luu luong dau cuc dai Lit/ phut 340
Ap suat dau cuc dai Bar 350
Trong lugng toan dau rung Kg 5950
Kich thudc phu bi: mm 2310

- Dai mm 480

- Rong mm 2570
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- Cao

A . X oan KW 220

Tram bom: dong co Diezel toc d vong/ phit 2200

2.4.2.2. Qua trinh ha ong vdch:
- Pdo hé moi .

Khi ha 6 ong vach cua coc dau tién, thoi gian rung dén 6 sau 6m, kéo
dai khoang 10 phut, qua trinh rung véi thot gian dai, anh hudéng toan bo cac
khu vuc 1an can. Dé khic phuc hién tuong trén, trudc khi ha 6ng vach
nguoi ta ding may dao thuy luc, ddo mot hdé sau 2,5m rong
1,5x1,5m & chinh vi tri tim coc. Sau d6 1ap dat tra lai. Loai bo céc vat  la
c¢6 kich thude 16n giy kho khin cho viéc ha éng vach (casing) di xudng.
Cong doan nay tao ra do Xép va do déng nhét cua dat, tao diéu kién thuan
lg1 cho viéc hiéu chinh va vi¢c nang ha casine théng dirng ding tam.

- Chudn bi mdy rung:

Dung ciu chuyén tram bom thuty lyc, 6ng din va mdy rung ra vi tri thi
cong.

- Ldp mdy rung vao ong vdch:

Cau dau rung lip vao dinh casine, cho bom thiy luc 1am viéc, mo van
co ciu kep dé kep chit may rung vdi casine, ap suat kep dat 300bar, tuong
duong vai luc kep 100 tan, cho rung nhe dé rat casine dua ra vi tri tam
coc.

- Rung ha éng vich:

Tir hai méc kiém tra dat thuée dé chinh cho vach casine vao ding
tim. Tha phanh cho vach cim vao dat, sau d6 lai phanh gitr. Ngim kiém
tra do thang duang. Cho bua rung ché d6 nhe, tha phanh tir tir cho vach
chdng di xudng, vira rung vira klem tra d6 nghiéng 1éch (néu casine bi
nghiéng, xé dich ngang thi dung cdu lai cho casine thang dimg va ding
tam) cho t6i khi xudng hét doan dan hudng 2,5m. Bit dau ting cho ——)  bua
hoat dong & ché d6 manh, tha phanh chung cap dé casine xubng véi tbc  do

16n nhat.Vach chong duoc rung cim xudng dat téi khi dinh cta nd cach mit dat 6m thi dirng
lai. X4 dau thuy lyc ctia h¢ rung va hé kep, cat may bom. Cau bua rung dat vao gia. Cong

doan ha éng hoan tét.

Chii y: Khi ha dng vach néu ap luc ¢ dong ho 16n thi ta phai thir nhd nguoc lai va nhd
ong vach 1én chung 2cm, néu cong viéc nay dé dang thi ta mé1 dugec phép dong ong dan

xuong tiep.

Do éng vach ¢6 nhiém vu dan huéng cho cong tac khoan va bao vé thanh hé khoan
khoi bi sut 16 cua 16p dat yéu phia trén, nén ong vach ha xudng phai dam bdo thang ding. Vi
vay, trong qua trinh ha ong véach viéc kiém tra phai dugc thuc hién lién tuc bang cic thiét bi

do dac va bang cach diéu chinh vj tri ctia bla rung théng qua ciu.
2.4.3. Khoan tao [6:
Qua trinh nay dugc thyc hién sau khi dat xong ong vach tam.

T

AT

SVTH: NGUYEN QUANG TUNG - LOP 03X1A— KHOA XAY DUNG DD&CN

Trang 150



PO AN TOT NGHIEP PHAN THI CONG 20% VIETCOMBANK TOWER

- — =

2.4.3.1. May thi cong:

Do sau hd khoan so v&i mit béng thi cong (cét — 1,0 m) 1a 38,0 m; c6 mot loai coc
duong kinh D = 800 .
- May khoan: Chon may KH-100 (Cua hing Hitachi) c6 cac théng sd k¥ thuat:

Chiéu dai gia khoan(m) 19
Duong kinh 16 khoan | 600+1500
(mm)
Chiéu sau khoan(m) 43
Toc d6 quay(vong/phut) | 12+24
M6 men quay(KNm) 40+51
Trong lugng(T) 36,8
Ap luc 1én dat(MPa) 0,017
o MAY KHOAN COC NHOI KH-100 ( HITACHI)
CHU GIAL:
(1 KHOANG MAY 6 —
@ CAP NANG HA GIA KHOAN ;
3 THANH GIANG CHO GIA 7 -+
@ BE MAY
& CAP CUA CAN KHOAN
® BANH LUON CAP 8
@ KHOP NOI g
CAN KHOAN : )
@ TRUC QUAY
70 GAU KHOAN > |
@ KHUNG B0 PHIA TRUGC 4 9 .
@ CABINDIEUKHEN | | : 10
b &

-May tron Bentonite:
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May tron theo nguyén 1y khudy bang ap luc nudc do bom ly tam:

Loai may BE-154
Dung tich thung tron(m3) 1,5
Ning suat (m3/h) 150118
Luu lugng (1/phut) 2500
Ap suat dong chay (kN/m2) 1,5

-Thiét bi cap nuéde:

Gom hai may cong suit 5, 5 KW voi cong 1 m3/phut trong d6 chi su dung mot may,
con may kia dy phong. Lugng nude liy tir ngudn cung cip nude chung ciia thanh phd. buodng
ong dan nuée dén may bom c6 duong kinh ( 25, vdi lugng nudc 0,08 m3/phat. Ngoai ra dé
rira dng chong va ong dan bé tong co duong ong cap nudc dudng kinh ( 25. Xac dinh dung
luong bé lang: Dé ké dén nhan t6 1o ri va dii dé lang dong thi dung tich phai bang 1,5 thé tich
ctia hd khoan.

- Thiét bi dién: Cac thiét bi dién va dién luong ghi & bang sau:

May han dién 2 may 10 KWA | Dung han rong thép ndi thép

May tron Bentonit

Bom nuée 2 may 5,5 KW fi)éu;lg dé cap nudc xu ly bun, rira vat
Mb to dién | may 100 KW |

May nén khi 7m3/phut Dung thoi rira

Bua rung chan dong | 30 KW Dung dong ong gilt thanh

bén pha 3 KW Chiéu sang

2.4.3.2. Céng tdc chudn bj:

Trudce khi tién hanh khoan tao 13 can thuc hién mot sd cong tac chuin bj nhu sau:

- Lip duodng 6ng dan dung dich bentonite tir may tron va bom ra dén miéng hd khoan,
ddng thoi lap mot dudng dng hat dung dich bentonite vé bé loc.

- Trai ton dudi hai banh xich may khoan dé dam bao d6 6n dinh cua may trong qua
trinh 1am viéc, chéng sap 16 miéng 16 khoan. Viéc trai ton phai dam bao khoang cach giira 2
mép ton 16n hon duong kinh ngoai coc 10cm dé dam bao cho mdi bén rong ra Scm.

- Piéu chinh va dinh vi may khoan nam & vi tri thing bang va thang dung; c6 thé dung
¢b mong dé diéu chinh, ké duéi dai xich. Trong subt qué trinh khoan luén c6 2 may kinh vi dé
diéu chinh d¢ thing bang va thiang ding ctia may va can khoan.

- Kiém tra, tinh toan vi tri dé d6 dat tir hd khoan dén cac thiét bi van chuyén léy dat
mang di.

- Kiém tra hé théng dién nudc va cac thiét bi phuc vu, ddm bdo cho qua trinh thi cong
duogc lién tuc khong gian doan.

2.4.3.3. Yéu cau déi véi dung dich Bentonite.

Bentonite 1a loai dét sét thién nhién, khi hoa tan vao nudc s& cho ta mot dung dich sét
c6 tinh chét dang hudng, nhirng hat sét lo limg trong nudc va 6n dinh trong mot thoi gian dai.
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Khi mét hd dao duoc d6 diy bentonite, ap luc du ciia nude ngdm trong dat 1am cho bentonite
c6 xu huong ro ri ra dat xung quanh hé. Nhung nhd nhimng hat sét lo ling trong n6 ma qua
trinh thidm nay nhanh chong ngung lai, hinh thanh mot 16p vach bao quanh hé dao, co lap
nuéc va bentonite trong ho. Qua trinh sau do, dudi ap luc thuy tinh cua bentonite trong hé
thanh hd dao dugc giit mot cach on dinh. Nho kha ning nay ma thanh hd khoan khong bi sut
16 dam bao an toan cho thanh hd va chat lugng thi cong. Ngoai ra, dung dich bentonite con co
tac dung lIam cham lai viéc léng xuéng cua cac hat cat ... ¢ trang thai hat nhé huyén phu nham
dé xur 1y can lang.

Ti 1€ pha Bentonite khoang 4%, 20+50 Kg Bentonite trong 1m? nudc.

Dung dich Bentonite trudc khi dung dé khoan can co cic chi sé sau (TCXDVN 326-
2004):

+ Do pH >7.

+ Dung trong: 1,05-1,15 T/m>.

+ DJ nhét: 18-45 giay.

+ Ty 18 chat keo > 95%.

+ D0J day 4o sét 1 +3 mm / 30 phut

+ Ham lugng cat: <6%.

MUI KHOAN TAO LO

CHOT GIAT DAU NOI VO

— A DAO GOT THANH
MG NAP CAN KHOAN
NAP MO DAT
J—— COBANLE
B e o
RANG CATDAT/ '\ CUA LAY PAT DUONG KINH
TAO LO KHOAN

2.4.3.4. Cong tac khoan
Ha miii khoan:

- Miii khoan dugc ha thang dimg xudng tdm hé khoan véi téc d6 khoang 1,5m/s.

- Géc nghiéng cta can dan tir 78,5°+83°, gbc nghiéng gia d& 6 quay can Kelly ciing
phai dat 78,5°+83° thi can Kelly moi dam bao vudng goc v6i mit dat.

- Mach thuy lyc diéu khién dong hd phai bao tir 45+55 (kg/cm?). Mach thuy luc quay
mo to thuy luc dé quay can khoan, dong hd bao 245 (kg/cm?) thi lac ndy mé men quay da dat
du cong suat.

Viec khoan:

- Khi miii khoan d cham t¢i ddy hd may bit dau quay.

- Téc d6 quay ban dau ctia miii khoan chim khoang 14-16 vong/phut, sau d6 nhanh dan
18-22 vong/phut.

- Trong qué trinh khoan, cin khoan c6 thé dugc ning 1én ha xudng 1-2 1an dé giam bot
ma sat thanh va 1y dat day vao gau.
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- Nén dung téc do thap khi khoan (14 v/p) dé ting m6 men quay. Khi gip dia chat ran
khoan khong xudng nén dung can khoan xo0dn rudt ga (auger flight) co lap mili dao (auger
head) dé tién hanh khoan ph4 nham bao vé miii dao va bao vé giu khoan; sau d6 phai ddi lai
gau khoan dé 13y hét phan phoi bi pha.

- Chiéu sau hé khoan duoc x4c dinh thong qua chiéu dai can khoan.

Rit can khoan:

Viéc rat can khoan duoc thuc hién khi dat da nap dﬁy vao gﬁu khoan; tir tr rt can
khoan 1én véi toc d6 khoang 0,3 + 0,5 m/s. Toéc d6 rat khoan khong dugc qua nhanh s& tao
hiéu ng pit-tong trong 1ong ho khoan, dé gdy sap thanh. Cho phep dung 2 xi lanh ép can
khoan (kelly bar) dé ép va rat gau khoan 13y dét ra ngoai.

Dt lay 1én duoc théo d&, dd vao noi qui dinh va van chuyén di noi1 khac.

Yéu ciu:

Trong qua trinh khoan nguoi lai may phai diéu chinh hé thong xi lanh trong may khoan
dé dam bao can khoan ludn & vi tri thing dimg. D6 nghiéng cua hd khoan khong dugc vuot
qua 1% chiéu dai coc .

Khi khoan qua chiéu siu cua éng vach, viéc giit thanh hd dugc thuc hién bang dung
dich bentonite.

Trong qué trinh khoan, dung dich bentonite ludn dugc do day vao 16 khoan. Sau mdi
lan 1ay dat ra khoi long hd khoan, bentonite phai duge d6 diy vao trong dé chiém chd va phai
ludn cao hon muyc nudce ngdm 1,5m. Nhu vay chét luong bentonite s& giam dan theo thdi gian
do cac thanh pham cua dat bi ling dong lai.

Khoan trong dat bao hoa nudc khi khoang cach mép cac 16 khoan nhé hon 1.5m nén
tién hanh cach quing 1 18, khoan cac 16 ndm gitta hai coc da d6 bé tong nén tién hanh sau it
nhat 24 gid tir khi két thic do bé tong. ( theo TCXDVN 326-2004)

2.4.3.5. Kiém tra hé khoan:

Sau khi khoan dén chiéu sau thiét ké, dung khoang 30 phat dé do d6 lang. Do lang d-
woc xac dinh bang chénh 1éch chiéu sau giita hai 1an do luc khoan xong va sau 30 phat. Néu
d6 ling vuot qua gidi han cho phép thi tién hanh vét bang gau vét va xur Iy can ling cho t6i
khi dat yéu cau.Bé day 16p can léng day coc nhé hon 10cm 1a dugc (coc ma sat ) .

Kiém tra do thang dirng va dwong kinh 16 coc:

Trong qué trinh thi cong coc khoan nhdi viéc bao dam dudng kinh va do thang ding
ctia coc 1a diéu then chét dé phat huy duoc hi¢u qua cua coc, do do ta can do kiém tra can than
do th:fmg dtg va duong kinh thuc té cua coc. Dé thuc hién cong tac nay ta dung may siéu am
dé do .

Thiét bi do nhir sau :

Thiét bi 13 mot dung cu thu phat ludng dung gdm bo phat siéu am, b0 ghi va toi cubn.
Sau khi song siéu am phat ra va dap vao thanh 16 cin clr vao thoi gian tiép nhan lai phan xa
ctia song siéu 4m nay dé do cu ly dén thanh 13 tir 46 phan doan d6 thing dung cia 16 coc. Vi
thiét bi do nay ngoai viéc do duong kinh ctua 16 coc con ¢6 thé xac nhan duoc 18 coc ¢b bi sat
16 hay khong, ciing nhu xac dinh do thang dung cua 16 coc.

Ong siéu am duodng kinh 60 mm , day dng bit kin va ha sat xudng day coc.
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Sau khi d6 bétong xong cac 6ng do diy nudc va bit kin.

2.4.3.6. Nao vét hé khoan:

Lop mun khoan c6 kha nang anh huong dén kha ning lam viéc cua coc. Vi vay khi
kiém tra d6 sau hd khoan can xac dinh chiéu sau 16p mun khoan can nao vét.

Dung gau hinh try c6 ché 4o lam viée gan gibng nhu gau ngoam may xuc lap vao may
khoan dé nao vét. Nhiing cong viéc tlep theo cua thi cong coc nhdi chi duge phép tiép tuc khi
d6 sau hd khoan dat dén do sau thiét ké. (Po bang thudc day)

2.4.4. Thi cong cot thép:

2.4.4.1. May thi cong:

*Chon can truc dé thi céng ha ong vdch, thoi riva, ha long cot thép, dé bétong:
+ Chon thiét bj treo budc la day ciu don, moc 10ng cdt thép tai ba diém .
+ Tinh toan cac thong s6 lam viéc:
- Stre nang yéu cau: Q = qr + qw =0,479 +0,05 =0,529 (tan);
Véi qur= 0,479 (tin) : trong luong 16ng thép.
- Chiéu cao nang méc cau: Huw=hi + hy+h3 = 1.1+ 10,9 + 2 =14 m.
Trong do:
+ hy : khoang hé ban dau tir diém thap nhét cua 1dng cbt thép dén mit dat, & day do
phai dam bao diéu kién 1am viéc cho cong nhan khi han ndi 16ng cbt thép nén chon h; = 1.1m;
+ hy : chiéu dai cta léng cot thép;
+ hs: chiéu cao cua thiét b treo budc tinh tir diém cao nhit cua 16ng cbt thép t6i
moc cau clia can truc.
- Chiéu cao cua puli dau can: H=Hp + hs =14+ 1,5 =155 m,
Véihsa=1.5 m 13 chiéu dai puli, moc ciu dau can.
- Chiéu dai tay can tdi thiéu:
H-h, 155-15

Linin = — "= 14.4 (m); he lay so bd 1,5 (m)
sine,,  sin75
—F(RQ)
,,,,,,,,,,,, F(R,H)
Q(t) Hm(m)
22 26
20 24 x
18 22
16 20
14— 18 o
12 16 2
10 L B 14
8 PN 12 g
6 e 10
4 5 8 g H
2 =2 6
4 6 8 10 121416 18 2022 R(m) ~ {+0.000
, o XTRT RTERTRTRT ]|
1 -TAY CAR L =10m
2 -TAY CAR L =15m
3 -TAY CAR L =18m | R |
e = e
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- TAm v6i t6i thiéu: Rumin =1 + Lmin.COSOmax= 1,5 + 14.4.cos75%= 5.23 (m)
Chon may ciu MKG - 16M tay can L= 15 (m), ¢0 [Rmin ] = 5 m ;[Rumax ] =15m .
Chon tAm vé6i lam viéc R=6m,tra biéu dd tinh ning c6: [Q] =9 tin, [Hm] = 14,8 (m) > thoa
min cac diéu kién yéu cau.

2.4.4.2-Ché tao long thép :

Dia diém budc khung ct thép phai lwa chon sao cho viée lip dung khung cbt thép
dugc thuan tién, tot nhat 1a dugc budc ngay tai hién truong, chiéu dai mdi doan 16ng 1a 10,9m.
Céc 10ng cbt thép nay khi ha xudng hé khoan ,doan trén ndi v6i doan dudi bang lién két han
,chiéu dai doan nbi hai 16ng cot thép 1a 0,9m.

Do nhiing thanh cbt thép dé budc khung cot thép twong d6i dai nén viéc van chuyen
phai ding 6 t6 tai trong 16n, khi boc xép phai dung can cau di dong. Ngoai ra khi cét gifr cot
thép phai phan loai nhan hiéu, duong kinh d¢ dai. Thong thuong budce cot thép ngay tai nhirng
vi tri gan hién truong thi cong sau do khung cot thép dugc sap Xep va bao quan ¢ gan hién
truong, trude khi tha khung cot thép vao 16 lai phai dung cin cu bdc chuyén lai mot lan nita.
Pé cho nhitng coéng viéc nay duoc thuan tién ta phai c6 du hién truong thi cong, gdém c6
duong di khong tré ngai viée van chuyén cia 6 to va can ciu. Dam bao duong van chuyén
phai chiu du ap luc cua cac phuong tién van chuyén.

Khung cbt thép chiém mot khong gian kha 16n nén ta khi cét giur nhiéu thi phai Xep 1én
thanh dong Do véy ta phai bugc thém cbt thép gia cuong, nhung nham tranh cac su cO xay ra
giy bién dang khung cdt thép t6t nhat ta chi xép 1én 1am 2 ting. Cong tac gia cong cbt thép:

Khi thi cong budc khung cdt thép phai dit chinh xac vi tri c¢bt chi,cot dai va cbt dung
khung. D¢ 1am cho cdt thép khong bi 16ch vi tri trong khi d6 bé tong, bt budc phai bude cdt
thép cho that chic. Mudn vay,viéc bo tri cbt chu, cot dai cot dung khung, phuong phap budc
va thiét bi budc, do dai cua khung cot thép. Bién phap dé phong khung cot thép bi bién dang,
viéc thi cong dau ndi cot thép, 16p bao vé cot thep...deu phai duogc cau tao va chuan bi chu
dao.

+ Bién phdp budc cot chii va cot dai:

Trinh ty budc nhu sau: B tri cu ly cbt chu nhu thiét ké cho coc sau khi ¢ dinh cot
dung khung, sau do s¢ dat cdt dai theo ding cy ly quy dinh.Co thé gia cong trudc cot dai va
cot dung khung thanh hinh tron, dung han dién dé cb dinh cot dai, cbt giit khung (cbt gid) vao

¢t chu, cu ly dugc nguoi theg diéu chi cho ding. Piéu can chu v 1a dung han dién lam cho
chat lugng thép yéu di do thay ddi tinh chét co 1y va cau trac thép.

Gia d& budc cbt chu: Cot thép coc nhdi dugc gia cong san thanh ting doan véi do dai
dacoo ph?m két cAu, sau do vira tha vao 15 vira ndi d6 dai.Do vy so vé6i viée thi cong céac
khung cdt thép co nhimg dac diém sau:

Ngoai y€u cau vé do chinh xac khi gia cong va lap rap con phai dam bao c6 du cuong
d6 dé van chuyén, bc xép, cau lip. Do phai budc rat nhidu doan khung cbt thép gidng nhau
nén ta can phai cé gia d& budc thép dé nang cao hiéu suat.

+ Bién phdp gia c6 dé khung cét thép khéng bi bién dang:

T -
AT -

SVTH: NGUYEN QUANG TUNG - LOP 03X1A— KHOA XAY DUNG DD&CN Trang 156




PO AN TOT NGHIEP PHAN THI CONG 20% VIETCOMBANK TOWER

- .,."l-_.-*

Long thép duge dit dung cos dai moéng nho 3 thanh thép (16 dit cach déu theo chu vi 1ong
thép. Pau dudi dugc lién két v6i thép cha con dau trén duge han vao thanh dng véch, ba thanh
thép nay duogc cét roi khoi dng vach khi cong tac d6 bé tong két thuc.

Ngoai ra con phai dp dung cdc bién phap sau:

O nhitng chd can thiét phai bd tri cot dung khung budc chit vao cbt chu dé ting do
cung cua khung.

Cho dam chéng vao trong khung dé gia cb va lam cing khung, khi 1p khung cét thép
thi thao bo dim chong ra. Pat mot cot dd vao thanh trong hodc thanh ngoai ctia khung thép.

Pé dam bao 16p bé tong bao vé cdt thép, & cac cdt doc ¢ bude cac dém dinh vi , kich
thude cac dém nay bang véi 16p bao bé cbt thép. Khoang cach gifta chung 13 2m, trén cing
mot cao trinh cua 1dng thép dit 4 dém cach déu nhau theo chu vi 1dng thép (chi tiét xem ban
v& TCO1). Lép bao vé ctia khung cbt thép 13 : apy= Scm.

2.4.4.3. Ha long cot thép:

- Tru6e khi ha 16ng cbt thép, phai kiém tra chiéu siu hd khoan. Sau khi khoan dot cudi
cung thi ding khoan 30 phit, ding thudc ddy tha xudng dé kiém tra do sau hd khoan.

- Néu chiéu cao cta 16p bun dat & day con lai >1m thi phai khoan tiép. Néu chiéu sau
ctia 16p bun dat < 1m thi tién hanh ha 16ng c6t thép.

- L6ng cot thép sau khi dugc budc can than trén mat dit s& duge ha xuéng hd khoan.
Dung may cau nhu da chon & trén tién hanh ha 10ng thép theo trinh tu sau :

+ Nang 1dng thép 1én cach mat dat 1m thi ding.

+ Dung hai thanh thép gic ngang qua miéng dng vach, ké 1dng thép tam trén miéng
ong vach .

+ Tiép tuc cdu doan 16ng thép tiép theo nhu dd 1am véi doan trude do, didu chinh cac
thanh thép doc tiép xtic v6i nhau va du chiéu dai dudng han nbi thi thuc hién duong han ndi
theo thiét ké .

+ Sau khi kiém tra cac lién két theo thiét ké, tién hanh rit cac thanh thép ké 10ng thép
ra va tlep tuc ha long thép . Cong tac ha 16ng thép duoc tién hanh twong ty cho mdi 16ng thép
cho dén khi du chiéu dai thiét ké cua 16ng thép .

+ Long thép dugc dit dung day dai nho 3 thanh thép [116 dat cach déu theo chu vi
16ng thép, dau dudi lién két voi ¢t doc , dau trén duoc han vao thanh 6 éng vach va duogc cit
roi khoi thanh dng vach khi cong tac db be tong hoan tt .

2.4.5. Céng tdc thoi rira ddy 16 khoan

Pé dam bao chat luong cua coc va su tiép xtc truc tiép gifra coc va nén dat, can tién
hanh théi rira hd khoan trude khi dd bé tong.
Phwrong phdp théi rira long hé khoan: Ta dung phuong phap thoi khi (air-lift).
Viéc thdi rira tién hanh theo cac budce sau:

+ Chudn bi: Tap két 6ng thdi rira tai vi tri thuan tién cho thi cong kiém tra cac ren ndi
budc.(hodc cac mit bich va bu 16ng, néu cac éng dugc ndi voi nhau bang mit bich va bu long
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+ Ldp gid d&: Gia d& vira ding 1am hé d& cua 6ng thoi rira vira dung dé d6 bé tong sau
nay. Gia d& c6 cau tao dic biét bang hai nira vong tron c6 ban 18 ¢ hai goc. Vi ché tao nhu
vay c6 thé d& dang thao lip dng thoi ria.

+ Dung cau tha 6ng thdi rira xuéng hd khoan. Ong thdi rira c6 duong kinh @60, day
3+4 mm. Cach day khoan 50+60 cm 6ng dugc ndi v6i nhau bang ren vudng. Mot s6 dng ¢o
chiéu dai thay ddi 0,5m ; 1,5m ; 2m dé lip linh dong, pht hop véi chiéu sdu hd khoan. Poan
dué6i 6ng co ché tao vat hai bén dé lam cira trao ddi giita bén trong va bén ngoai. Phia trén
cung ctia 6ng théi rira c6 hai cira, mot cira ndi voi 6ng dan @50 dé thu hdi dung dich bentonite
va cat vé may loc, mot cira dan khi co @45, chiéu dai bﬁng 80% chiéu dai coc.

Tién hanh:

Bom khi véi 4p sudt 7at va duy tri trong sudt thoi gian rira day hd. Khi nén s& day vat
ling dong va dung dich bentonite ban vé may loc. Luong dung dich sét bentonite trong hé
khoan giam xu6ng. Qua trinh thoi rira phai bo sung dung dich Bentonite lién tuc. Chiéu cao
ciia nude bun trong hd khoan phai cao hon muc nudc ngam tai vi tri hd khoan 13 1,5m dé
thanh hd khoan méi tao dugc mang ngin nude, tao duoc ap luc du 1on khong cho nude tir
ngoai hd khoan chdy vao trong hd khoan.

Thoi rira khoang 20 + 30 phut thi 14y mau dung dich ¢ day hé khoan va giira hé khoan
1én dé kiém tra. Néu chét luong dung dich dat so voi yéu ciu cia quy dinh ky thuat va do do
sau hd khoan thiy phu hop véi chiéu sdu hd khoan thi c6 thé dung dé chuin bi cho cong tac
lap dung cdt thép

THL HE BEMTOMITE

GMC BOM KHI

FHEL B0 BE TONG TR vt Aty |

H BOM BENTONTE

aug THOI RUA

MOl GG TRIMIE

n |

- 260 d——+ micawdr '\

+— 40—

2.4.6. Cong tdc do bé tong:
24. 6.].‘C},mdn bl :
- Thu hoi 6ng thoi khi.
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- Théo 6ng thu hdi dung dich bentonite, thay vao d6 1a mang d6 bé tong trén miéng.

- P6i bng cap thanh dng thu dung dich bentonite trao ra do khdi bé téng d6 vao chiém
chd.

Thiét bi va vat lidu sir dung:
- Hé ong do bé tong:

Day 1a mot hé ng bang kim loai (Tremie), tao boi nhiéu phan tir. Puoc lip phia trén
mot mang nghiéng. Cac moi ndi cua dng rat khit nhau. Puong kinh trong phai 16n hon 4 lan
duong kinh cip phdi bé tong dang sir dung. Puong kinh ngoai phai nho hon 1/2 1an duong
kinh danh dinh cuta coc.

Chiéu dai ctia 6ng c6 chiéu dai bing toan b chiéu dai cua coc.

Trude khi dd bé tong ngudi ta rit dng 1én cach day coc 25cm.

- Bé tong sur dung:

Cong tac bé tong coc khoan nhdi yéu cau phai dung 6ng dan do vay ti 1& cap phdi bé
tong doi hoi phai co sy phu hop véi phuong phap nay, nghia 1a bé tong ngoai viéc du cuong
do tinh toan con phai c6 du do déo, d6 linh dong dé chay trong dng dan va khong hay bi gian
doan, cho nén thuong dung loai bé tong co:

+ Do sut 18 + 20 cm (TCXDVN 326 -2004).

+ Cuong do thiét ké: B25.

Tai cong trinh do mit bang thi cong chat hep do vy cong tac bé tong ta khong truc tiép
tron 1y dugc ma dung bé tong twoi.

2. May thi cong:

- Cén truc: Chon may MKG - 16M.
- Chon may bom bé tong :

Trén thuc té khi thi cong tao 16 khoan dudng kinh 16 s& 16n hon dudng kinh thiét ké cua
coc khoang 3- 8 cm . ( khoang 10-20% duong kinh coc)

Do d6 lugng bé tong coc thuc té s& vugt hon 10- 20% lugng bé tong da tinh toan . Lay
trung binh 12 15% , ta c6 lugng bé tong thyc té tinh cho C(_)C D=800 1a :

Vit=1.15%(38.1+ 1)*3.14*0.4> = 22.59 m?

May bom dugc tinh toan nhu la mot phuong an dy phong trong truong hop mat bang
thi cong coc bi bun lay . xe d6 bé tong khong thé vao tan noi ma chi co thé dimg & vi tri
thich hop trén dudng dé d6 bé téng , trong trudng hop nay nhét thiét phai dung may bom bé
tong dé thi cong . Trong diéu kién thuin loi xe bé tong co thé vao duoc thi ta khong nhét thiét
phai ding dén may bom bé tong .

Kha nang lam viéc cia mdy bom bé tong:

Qmax.n > ¢
Trong do:

Qumax: Ning suét 16n nhat ctia may bom;

n = 0.4 +0.8. Hiéu suit 1am viéc cua may bom;

¢ : Luong bé tong phai bom;

Chon 7=0,6
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Qmax>9:&= 22.59 _ 37.65 m>.
n n 0,6

Vi thoi gian cho phép do 1a 4 gio.Nén lugng bé tong can db trong 1 gio:

Vh=#=9.4125(m3)

Chon may bom ma hiéu S-284A, ning sut k¥ thuit 40m3/h, ning suat thuc té 1a 15

m?/h. Cong suit dong co 55 KW, duong kinh éng 283mm.
-Tinh s6 lwong xe trén bé tong tw hanh: (n)
Doan dudng tir tram tron bé tdng dén cong trinh: L =8 (Km);

Chon 6 t6 ma hiéu SB-92B c¢6 cac thong s ki thuat sau:

Dung tich thung tron :V=5m’

Otd co sé : KamAZ-5511;

P cao dd phéi li€u vao : 3,5m;

Thoi gian d6 bé tong ra : t = 10 (phut);

Van tdc di chuyén : S=30km/h;

Trong luong xe khi c6 bétong 21,85 T

Chon tho1 gian gian doan cho : T = 5 phat = 0,083 (gi0)

he @{5”} 37.65

W) 5

*(3%+O,O83) = 2.6 xe;

Vay ta chon 3 xe trOn bé tong tu hanh chay 4 chuyén phuc vu cho cong tac db bé tong

cac coc c6 duong kinh D =800 .

Trong do:
n: sb xe tron bé tong tu hanh can co;
V: Thé tich bé tong mdi xe chd dugc ;
L: Doan duong van chuyén (Km);
T: Thoi gian gian doan cho doi (gi0);
S: Téc d6 xe chay (Km/h).

2.4.6.2. D6 bé tong

- L6 khoan sau khi dugc vét it hon 3 gid thi tién hanh d6
bé tong. Néu qué trinh ndy quéa dai thi phai 1dy mau dung dich tai
day ho khoan. Khi dic tinh cta dung dich khong tot thi Daydo phai
thuc hién luu chuyén dung dich cho téi khi dat yéu cau. -\

- V6i mé bé tong dau tién phai sir dung nut bang bao tai
chtra vira xi mang nhdo, dam bao cho bé tong khong bi Qua doi _ tiép xuc
truc tiép v6i nuéc hodc dung dich khoan, loai trir khoang barfg th?p © chan
khong khi d6 bé tong. Diém dau s0 0

- Khi dung dich Bentonite dugc ddy trao ra thi can @9y . dung
bom cat dé thu hoi kip thot vé may loc, tranh khong dé bé 950+ 60 tong roi
vao Beptomte gay tac hai keo hod lam ting do nhodt cua QUA DOI THEP BE DO
Bentonite. ‘ : MAT DANG BE TONG :

- Khi thay dinh bé tong dang 1én gan t61 cot thép thi can do
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tir tir tranh lyc day 1am dit méi han rau cét thép vao vach.

- Pé tranh hién tuong tic dng can rat 1én ha xudng nhiéu 1an, nhung dng van phai ngap
trong bé tong nhu yéu ciu trén.

- Ong db théao dén dau phai rira sach ngay. Vi tri rira 6ng phai ndm xa coc tranh nudc
chay vao hé khoan.

Dé do bé mit bé tong nguoi ta dung qua roi ning ¢ ddy do.

Yéu cau:

- Bé tong cung cap téi cong truong can co do sut dang qui dinh 18+20 cm, do d6 can
c6 nguoi kiém tra lién tuc cac mé bé tong. Pay 1a yéu td quan trong quyét dinh dén chat luong
bé tong.

- Thoi gian d0 bé tong khong vuot qua 4 gio.

- Ong d6 bé tong phai kin, cach nudc, du dai téi day hd.

- Miéng dudi cua ng d6 bé téng cach day hd khoan 25cm. Trong qua trinh d6 miéng
duéi ciia 6ng ludn ngip su trong bé tong doan 2 m.

- Khong duge kéo dng dan bé tong 1én khoi khdi bé tong trong long coc.

- Bé tong dd lién tuc tGi vi tri dau coc.

2.4.6.3. Xur Iy bentonite thu hoi:

Bentonite sau khi thu hdi 1An rat nhiéu tap chit, ti trong va do nhét 1on. Do do
Bentonite 14y tir dudi hd khoan 1én dé dam bao chét lugng dé dung lai thi phai qua tai xu 1y.
Nho mét sang loc dung stc rung ly tim, ham lwong dat vun trong dung dich bentonite s& dugc
gidm t&d1 muac cho phép.

Bentonite sau khi xtr Iy phai dat duoc céc chi s6 sau (Tiéu chuan Nhat Ban):

- Ti trong : <1,2.

- b6 nhét : 35-40 giay.

-Ham lugng cat: khoang 5%.

- Do tach nudce : < 40cm’.

-Cac miéng dét : < 5cm.

2.4.7. Ruit ong vdch:

- Thao d& toan bo gia d& cua dng phan trén.
- Cat 3 thanh thép treo 10ng thép.

- Ding may rung d¢é rat 6ng 1én tir tir.

2.4.8. Kiém tra chat luong coc khoan nhoi.

Pay 1a cong tic rdt quan trong, nham phat hién cac thiéu sot cia ting phan trude khi
tién hanh thi cong phan tiép theo. Do d6, c6 tac dung ngan chin sai sot & ting khau trude khi

co thé xay ra su c0 nghiém trong.

Cong tac kiém tra co trong ca 2 giai doan:
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+ Giai doan dang thi cong .

+ Giai doan da thi cong xong.

2.4.8.1. Kiém tra trong giai doan thi cong

Cong tac kiém tra nay dugc thuc hién déng thoi khi mdi mot giai doan thi cong duogc
tién hanh, va di duoc nodi trén so dd quy trinh thi cong & phan trén.

Sau déy co thé ké chi tiét & mot s6 cong tac nhu sau:
+ Dinh vi hé khoan:

Kiém tra vi tri coc can ¢t véo truc toa do géc hay h¢ truc cong trinh.

Kiém tra cao trinh mat hd khoan.

Kiém tra duong kinh, d6 thang dtmng, chiéu sau hd khoan.
+ Dja chdt céng trinh:

Kiém tra, mo ta loai dat gap phai trong mdi 2m khoan va tai day hd khoan, can c6 su so
sanh voi s6 liéu khao sat duge cung cap.
+ Dung dich khoan Bentonite:

Kiém tra cac chi tiéu cuia Bentonite nhu da trinh bay ¢ phan: "Céng tdc khoan tao 16",

Kiém tra 16p vach déo (Cake).
+ Cot thép:
Kiém tra ching loai c6t thép.

Kiém tra kich thudc 16ng thép, s6 lugng thép, chiéu dai ndéi chong, s6 lugng cac moi

noi.
Kiém tra vé€ sinh thép : gi, dat cat bam...
Kiém tra céc chi tiét dat san: dém bao v€, mdc, cac ong si€u am, ..
+ Ddy ho khoan :
e T il
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Day la cong viéc quan trong vi no c6 thé la nguyén nhan dan dén d¢ lin nghiém trong

cho cong trinh .
Kiém tra 16p mun dudi day 16 khoan trudc va sau khi dat 16ng thép.
Po chiéu sau hd khoan sau khi vét day.
+ Bé tong:
Kiém tra do sut .
Kiém tra c6t liéu 16n.
2.4.8.2. Kiém tra chat lwong coc sau khi da thi cong xong.

Cong tac ndy nham danh gia coc, phat hién va stra chita cac khuyét tat da xay ra.Co 2
phuong phap kiém tra:

+ Phuong phép tinh

+ Phuong phap dong.

a. Phuong phap tinh.

a.l. Gia tdi trong tinh:

Day 1a phuong phap kinh dién cho két qua tin ciy nhét.
Dit cac khéi ning thuong 1a bé tong 1én coc dé danh gid stc chiu tai hay do 1an cia n6.C6 2
quy trinh gia tai hay dugc ap dung :

- Tai trong khong doi: Nén chim véi tai trong khong dbi, quy trinh ndy danh gia sirc
chiu tai va do lan ctia no6 theo thoi gian. Boi hoi thoi gian thir 1au.

Noi dung cua phuong phdp: Dat 1én dau coc mdt suc nén; tang cham tai trong 1én coc
theo mdt qui trinh roi quan sat bién dang lun cua dau coc. Khi dat dén luong tai thiét ké véi hé
s6 an toan tir 2+3 1an so vdi stre chiju tinh toan ctia coc ma coc khong bi lun qua tri s6 dinh

trude cling nhu dg ln du qui dinh thi coc coi 1a dat yéu cau.

- Téc d6 dich chuyén khong dbi: Nham danh gia kha ning chiu tai gii han cia coc, thi

nghiém thuc hién rit nhanh chi vai gio ddng ho.
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Tuy uvu diém cta phuong phap nén tinh 13 d6 tin cdy cao nhung gia thanh ctia né lai rat
dit.Chinh vi vay, voi mot cong trinh nguoi ta chi nén tinh 1% tong sd coc thi cong (tbi thiéu 2
coc), cac coc con lai duge thir nghiém bang cac phuong phap khac.

a.2. Phwong phdp khoan ldy mau.

Nguoi ta khoan 14y mau bé tong c6 duong kinh 50+150mm tir cac do sdu khac nhau.
Bing cach nay co6 thé danh gia cht luong coc qua tinh lién tuc ctia né. Ciing ¢ thé dem mau
dé nén dé thtr cuong do cua bé tong. Tuy phuong phap nay co thé danh gia chinh xac chat
lwong bé téng tai vi tri 14y mau, nhung trén toan coc phai khoan sb lwong kha nhiéu nén gia
thanh cao .

a.3. Phuwong phap siéu dm

Pay 1a mot trong cac phuong phap duge sir dung rong rai nhat. Phuong phap nay danh
gia chit luong bé tong va khuyét tat cua coc thong qua quan hé tdc d6 truyén séng va cudng
d6 bé tong. Nguyén tic 1a do téc do va cudng do truyén song siéu am qua moi trudng bé tong
dé tim khuyét tat cua coc theo chiéu sau. Phuong phap nay c6 gia thanh khong cao 1dm trong
khi két qua co tin cay kha cao, nén phuong phap nay duoc sir dung rong rai .

b. Phuwong phap dong

Noi dung cua phwong phap:

Coc thi nghiém duoc rung cudng birc voi bién d6 khong ddi trong khi tan s thay doi.
Khi d6 vén téc dich chuyén cua coc duoc do bﬁng cac dau do chuyén dung.

Khuyét tat ctia coc nhu su bién ddi vé chit lugng bé tong, su gidm yéu tiét dién duoc
danh gia thong qua tan sd cong huong.
*No6i chung cdc phwong phdap dong khd phire tap, doi héi can chuyén gia c6 trinh do chuyén
mon cao.
*Chon phuong phap siéu 4m dé kiém tra chat lwong coc sau khi thi cong,

2.4.9. Céng tic phd dau coc:

2.4.9.1. Phuong phép phd dau coc:
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Coc khoan nhoi sau khi d6 bé tong, trén dau coc ¢6 1an tap chit va bun, nén thuong
phai d6 cao qua 1én 1m va dap v& cho 16 cbt thép dé ngam vao dai nhu thiét ké ( 0.7m).

Sau khi hoan thanh cong tac dao dit bang thu cong, tién hanh cong tac pha dau coc.
Trude khi thyc hién cong viée thi can phai do lai chinh x4c cao d6 dau coc, dam bao chiéu dai
doan coc ngam vao trong dai 30 (cm).

Trude khi dung may nén khi va sing chuyén dung dé pha bé tong, dung may cit bé
tong cit vong quanh chan coc tai vi tri cbt du coc can pha. Lam nhu vay dé cac dau coc sau
khi dap sé bang phang va phan bé tong phia dudi khéng bi anh hudng trong qua trinh pha. Cot
thép 16 ra s& bi bé ngang va ngam vao dai mong, doan thira ra phai dam bao chiéu dai neo theo
yéu cau thiét ké thuong >25d (voi d 1a dudng kinh cbt thép gai ).

- M6t s6 thiét bi dung cho cong tac pha bé téng dau coc
+ Bua pha bé tong TCB - 200.
+ May cat bé tong HS - 350T.
+ Ngoai ra can dung két hop véi mot so thiét bi thii cong nhu bua tay, choong, duc.

Bang thong s ki thuit ciia bia pha bé tong :

Thong sb ki thuét Buia TCB - 200
Puong kinh Piston (mm) 40

Hanh trinh Piston (mm) 165

Tan s6 dap (Ian/phut) 1100

Chiéu dai (mm) 556

Luong tiéu hao khi (m*/phut) 1,4

Duong kinh day dan hoi (mm) 19

Trong luong (kg) 21

Bang thong s6 ki thuat cia may cat bé tong :

Thong s6 ki thuat May HS- 350T
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Puong kinh ludi cat (mm) 350

D6 cit sau 16n nhat (mm) 125
Trong lugng may (kg) 13

DPong co xang (cc) 98

Kich thudc dé (mm) 485%440

2.4.9.2. Khoi heong phd bé téng dau coc:

Cot dau coc nho 1én so véi cao trinh day dai 1a 1,0m ; phan bétong xau dau coc s€ bi

dap b6 0,7m ; phﬁn coc ngam vao dai 1a 0,3 m.
Khéi lwong bétdng dau coc can pha:
Vpha = s0 coc x chiéu dai pha x dién tich
= 129*0.7*%(3.14*0.8%/4) = 58.13 (m?)
2.4.10. Céng tac van chuyén dat khi thi cong khoan coc:
2.4.10.1. Khoi luong dat khoan 1 coc :
Do coc dugc thi cong trudce khi dao d4t nén chiéu sau hd khoan duge tinh tir c¢dt thién
nhién (-1.14m) dén ct thiét ké cua coc (-47.2m)
Chiéu sau hé khoan la: 47.2- 1.14 = 46.06 m
Khéi luong dét can van chuyén khi thi cong 1 coc :
Vyer= 1.2%46.06%3.14*0.4> = 27.77 m?
Trong d6 1,2 : 13 hé sb toi cua dit ( 14y trung binh )
Téng khdi lugng dAt can van chuyén khi thi cong toan bg coc:
Va=129%27.77 = 3582.33 m*
Thoi gian cho viéc tao mot 16 khoan du kién 1a 150 phut . Pat dao xong dugc db sang
ben bén canh xuc 1én xe van chuyén dat . Nhu vay ta can tinh toan s luong xe can thiét dé

phuc vu cho cong tac nay.

2.4.10.2. Tinh va chon 0 to van chuyén dat :
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Cuy ly van chuyén trung binh 1a 5 km .

N A X L L
Thot gian mot chuyén xe: t=to+ — + ta+ —+ ten.
v] VZ

Trong do:
to =10 (phut) : Thoi gian chd d6 dat day thung.
vi = 20 (km/h), v2 = 30 (km/h) - Vén tdc xe lac di va luc quay vé.
ten = 5 phut thoi gian cho tranh xe
ts = 2 phut thoi gian d6 dat .
Chon xe TK20 GD (Nissan) c6 dung tich thung V=5 m3( thuc té 4m?), chiéu cao thung xe
1,91 m thoa mén yéu cau vé chiéu cao d6 dat cua may dao.
Thoi gian thyc hién mot chuyén Xe :

t=£+i+i+i+i =0,7h
60 20 60 30 60

Nhu vy trong thdi gian 150 phit = 2,5h xe ¢6 kha ning van chuyén dugc mot khbi
luong dét 1a:

po Ty 25

4=1428 (m’
Y (mr)

Can dung hai xe nhu trén mai dap ung dugc yéu cau van chuyén .
Du kién dung hai may khoan thi cong hai coc dong thoi nén tong so luong xe can thiét

1a 4 xe.

2.5. Nhu ciu nhén lyc va thoi gian thi cong coc:
2.5.1. Nhdn cong lao dong trén cong truong:
- Piéu khién may khoan KH-100 : 1cong nhan.
- Diéu khién can truc : 1 cong nhan.
- Phuc vu cong tac ha 6ng vach, mo day gau, phuc vu lip can phu.... :4 cong nhan.
- Lap bom, d6 bé téng , dng do bé tong ha cbt thép, khung gia d6 bé tong ... 5
cong nhan.
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- - Phuc vu tron va cung cip vira sét :2 cong nhan.
- Tho han: dinh vi khung thép , han , stra chita ... : 1 cong nhan.
- - Tho dién : duong di¢n may bom .. . : 1 cong nhan.
- Can chinh 2 may kinh vi : 2 cong nhan.
* Tong s cong nhan phuc vu trén cong truong: 17 ngudi/ca.

2.5.2. Thoi gian thi céng coc khoan nhoi:

o Thoi gian toi
STT | Danh muc cong vi¢c )
da (phut)

1 Dinh vi tim coc 20

2 Khoan moi 15

3 Ha 6ng véach 20

4 Khoan t6i d¢ sau thiét ké 150

5 Kiém tra ,vét day hd khoan 45

6 Ha long cot thép 60

7 Lép ong d6 bé tong 30

8 Thoi rira day ho khoan 30

9 Do bé tong 210

10 Rt 6ng vach 20

Téng cong thoi gian thi cong 1 coc 1a : 600 phat = 10gio.
Ta 4n dinh m&i may khoan thi cong 1 coc trong 1 ngay.
C6 tong cong 1a 129 coc.Chon 2 may khoan thi cong song song ,may 1 thi cong 64 coc
,may 2 thi cong 65 coc.
Vay : Thoi gian thi cong toan b coc 1a :65 ngay.
IIL. Thi cong hai ting him theo cong nghé TOP-DOWN:
3.1. Thiét bj phuc vu thi céng:

- Phuc vu cong tac dao dit phan him gdm : may dao dét loai nho, may san dét loai nho,
may lu nén loai nho, cac cong cu dao dét tha cong, may khoan

- Phuc vu cong tac van chuyén - hai can truc MKG-16M phuc vu chuyén dat, vat liéu,
thung chira dét, xe cho dat tw db

- Phyuc vu cong tac khac : hai may bom, hai thang thép dit tai hai 16i 1én xudng , hé
thong dén , dién chiéu sang dudi ting him

- Phuc vu cong tac thi cong bé tong : tram bom bé tong , xe chd bé tong thuong pham ,
cac thiét bi phuc vu cong tac thi cong bé tong khac

- Ngoai ra tuy thuc té thi cong con c6 cac cong cu chuyén dung khac
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3.2. Vat liéu : (Bé tong) :

Do yéu cdu thi céng gan nhu lién tuc nén néu chd bé téng tang trén du cuong do rdi
méi thdo van khudn va dao dat thi cong tiép phan dudi thi thoi gian thi cong kéo dai. Dé dam
bao tién d6 nén chon bé tong cho cac cau kién tir ting 1 xudng ting ham 13 bé tong ¢ phu gia
ting trudng cudng d6 nhanh dé co thé cho bé tong dat 100% cudng do sau it ngay(theo thiét
ké cong trinh nay 13 7 ngdy) . Cac phwong 4n sau :

- Tang cudng do bé tong bang viée sir dung phu gia giam nude

- B6 sung phu gia hoa déo hoic siéu déo vao thanh phan gbc , giam nudc tron , giir
nguyén do sut nhim ting cudng d6 bé téng & cac tudi

Trong cong trinh nay bé tong dung phu gia siéu déo co thé dat 94% cuong do sau 7
ngay . Cot liéu bé tong 1a da dam cd 1-2 . Do sut ciia bé tong 6 - 10 cm

Ngoai ra con dung loai bé téng co phu gia truong nd dé va dau cot , dau 151 thi cong
sau , neo dau coc vao dai ... Phu gia truong né nén sir dung loai khoang khi twong tac véi
nudc xi ming tao ra cac cau tir nd 3Ca0.A1203.3CaS04(31-32)H2 (ettringite) . Phu gia nay
¢ dang bot thudng co ngudn gdc tir :

+ Hdn hop d4 phén 9Alunit) sau khi duoc phén rd nhiét triét dé ( gdm cac khoang hoat
tinh Al203 , K2S804 hodc Na2S04 , SiO2) va thach cao 2 nudc .

+ Monosulfocanxialuminat 3Ca0.A1203.CaSO4.nH20 , khoadng silic hoat tinh va
thach cao 2 nudc.

Ham luong phu gia truong no thudng duoc sir dung 5-15% so véi khdi lugng xi méng.
Khéng dung bot nhom hoic cac chat sinh khi khac dé 1am bé tong truong ng. Déi véi bé tong
truong nd can cha ¥ st dung :

+ Cat hat trung, hat thd Ma=2.4 - 3.3

+ D0 sut thap 2 -4 cm ; max = 8cm

+ Két hop véi phu gia

3.3. Quy trinh cong nghé :

Qua trinh thi cong theo phuong phéap top-down thuong di theo trinh ty ting budc nhu
sau:

3.3.1. Giai doan I : Thi céng phan cot chong tam bang thép hinh

Do phuong 4n chéng tam theo phwong dung 1a dung cac cot chdng tam bang thép hinh
cim trudc vao cac coc khoan nhdi & dung vi tri cac cot sudt chiéu cao tir mat dat dén coc nhoi

. Céc cot nay dugc thi cong ngay trong giai doan thi cong coc khoan nhoi

3.3.2. Giai dogn II : Thi congphan két cdu ngay trén mat dat ( tang 1 cot -0.05m )

Mit cit dia chat va vi tri cac két cAu ctiia phan him c6 dang nhu hinh v& :
Giai doan nay bao gém cac cong doan sau :

- Pao mot phan dat 1.66m dé tao chiéu cao cho thi cong dam san tang 1

- Ghép van khuén thi cong tang 1

- Dit ¢t thép thi cong bé tong dam - san tang 1

- Cho 7ngay cho bé tong c6 phu gia dit 75% cudng d6 yéu cau

3.3.3. Giai doan III : Thi cng tang ham thir nhat ( cot —3.35m )
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Gom cac cong doan sau :

- Thao van khudn dim - san tang 1

- Boc dit dén c6t—6.15m

- Ghép van khuén thi cong tang ham thir nhat

- Pit ¢t thép va do bé tong dam - san ting ham tht nhét

- Ghép véan khuén thi cong cdt — twong tir ting ham thir nhit dén ting 1

- Cho 7 ngay cho bé tong c6 phu gia da 75 % cuong d6 yéu cau

3.3.4. Giai doan IV: Thi c¢éng tang ham thit hai ( cot -6.65m )
Gom cac cong doan sau :

- Thao van khuon chiu luc téng ham th{r nhat.

- Dao dit dén cbt mat dudi cua dai coc (-9.1m)

- Chong thdm cho phan méng

- Thi cong dai coc

- Thi cong chéng thdm san tang him

- Thi cong cdt thép bé tong san ting ham thir hai

- Thi c6ng cot va 16i tir ting ham thir hai 1én tang him thir nhat

3.4. Thiét ké ki thuit thi cong theo phwong phap top-down

3.4.1. Thi céng dit triede cdt chong tam bang thép hinh:

Cot chéng tam duoc duge thiét ké bang thép hinh I -55 dai 10m phai dugc dit trude
vao vi tri cOt trong giai doan thi cong coc khoan nhdi . Cong doan nay thuc hién theo cac yéu
ciu sau :

- Pinh vi lai tim c6t trén mat dat sau khi thi cong xong coc nhdi & ngay dudi chan cot

- Dung can truc ha tir tir cot thép hinh xudng 1ong hd khoan , tay can truc khong dich
chuyén ma chi cudn tang cap dé tranh cham c6t vao thanh hd khoan

- Rung lic hodc dung can truc 4n cot thép sao cho ngdp sdu trong bé tong coc khodng
Im

- Chinh lai truc thing dung cta cot thép cho trung véi truc cot va c¢b dinh cot thing
ding bang hé chéng tam

- P6 bé tong vao hd sao cho lam day thém hd dao khoang 1m

- D6 cat 1am day phan con lai cta hé khoan

- Bdo v¢ tranh va cham vao cot thép

Cot thép sau khi “chon” vao coc nhdi chi con nhé 1én trén mit dit 2m ( nho 18n khoi
san 0.86m ). Cén truc phuc vu thi cong loai ¢t nay dung luén cdu MKG-16M da phuc vu thi
cong khoan nhdi. Cac théng sd cau déu thoa man viée cau lap cot thép dai 10m

3.4.2. Giai doan II : Thi cong san dam tang I ( cot -0.05m )

3.4.2.1. Dao ddt phuc vu thi céng tangl

Chiéu sau can dao 1a 1.66m du chiéu cao 2.8m cho viéc dat giao dinh hinh cho thi cong
dam - san tang I ( & do sdu nay d6 vdng cua tuong Barrette & gidi han cho phép khong anh
huong dén su 1am viéc cua cic dim ting ham thw nhdt ) cAn dao hai 16p nhung chi dich
chuyén may mét 1an. Mdi luéng diao rong 5m M4y dao di theo phwong doc d6 bén nha . Mdi
nhip giita hai truc c6t dao 1am hai luéng rong 9m , dé lai phan dat quanh cot thép hinh va sat
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tuong Barrete dao bang thu cong . tinh toan may dao 90% khdi luong dat,con 10% khdi
lugng dat duoc dao bang thu cong. Pat tir may dao dugc d6 ngay 1én xe BEN ty d6 van
chuyén ra khoi cong truong .
So db dao dét giai doan nay xem hinh v&

Khéi luong dat can dao : V = haao* Fré a0 = 1.66 * 1730* 0.9 = 2584 m?

- Dung may dao gau nghich E v&i cac théng s sau thyuc hién cong tac dao dat .

- Dung tich giu : q=0.25m

Bén kinh dao : R =5m

- Chiéu cao d6 dat : H=2.2m

- Trong luong may : Q =5.1T

-Bérongmay b=2.1m

- Chiéu sau dao dat 1on nhat : Haso = 3.5m

- Thoi gian 1 chu ki tck =20 s
Cong suit may dao :

Kd 3

N=g—*~ K N K, (m”/h)
Trong do :

-Ka=1.2:hésd dﬁy géu phu thudc vao loai dat

-Ki=1.1: hé s6 toi cua dat

- Nek = 3600/Tex

- Tek = tek XKyt X Kquay =20 x 1.1 x1 =22 5

+ tek = 20 khi goc quay 90°

+ Kyt = 1.1 khi d6 dét 1én thung

+ Kq =1 khi goc quay la 90°

Nek = 3600/22 = 163.63 (m*/h)

Ktg = 0.8 : hé sb st dung thoi gian

Viay :

N=qiin, K, =025x22x163.63%0.8 = 35.7(m3/ h)
K, 1.1

t

S6 camay: =2584/(35.7*8)=9ca

3.4.2.2. Thi cong bé tong dam san tang I:

Thi cong bé tong dim san tang 1 bao gdm cac cong tac : lip dat van khudn, dit cbt
thép, d6 bé tong dam - san .

- Lap dat van khuon tién hanh nhu ddi véi dam san binh thuong ( phan thi cong than )
v6i luu ¥ cot chdng chi dung 1 gido chdng PAL 1a du cao do thi cong . Chén gido phai duoc
dat trén 16p dém dam bao khong bi lun do dat truc tiép trén nén dat ty nhién yéu , thuong 16t
bang van .

- Bé tong dugc do trong timg phan khu nho may bom tir hanh vi khi nay chua lap dat
can truc thap . Bé tong 1a loai c¢6 phu gia déng két nhanh nén ham luong phu gia phai ding
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thiét ké , phai kiém tra do sut truée khi do , kiém tra cuong do mau thir trude khi dat mua bé
tong thuong pham . ’ , o

- Cha y cong tac bao quan va vé sinh , quy cach chat luong cot thép cac moi noi voi
thép hinh . Cac hé thong gia cuong phai thuc hi¢n ding theo thiét ké dé hé két cau chiu luc
ding o ‘ ,

3.4.3. Giai dogn Il : Thi cong san dam tang ham thu nhat

3.4.3.1. Thi cong san tang ham 1 (cot -3,55):

* Pao dat phuc vu thi cong san ting ham 1:

- Do mit bang cong trinh 16n 16p dao sdu nén trong giai doan nay viéc thi cong dao dat
duoc tién hanh bang co gidi két hop véi dio thu cong & nhitng noi may khong dao dén duoc.
Tan dung cac 156 mé san tang cbt -0,05 m co kich thudc 14 x 8 m? 1am noi van chuyén may
moc thiét bi thi cong xudng va dat 1én mit dat.

- Sau khi bétong san, ddm ting mot dat hon 70% R thi ta tién hanh dao dat dé thi cong
san ting ham 1 (dé rat ngan thoi gian thi cong, ta nén sir dung phu gia dong két nhanh dé
bétong san du cuong do trong thoi gian ngan nhat).

- Trinh tu dao dét ¢ ting him tha 2 duoc thuc hién nhu sau:

+ Khi bat ddu dao phan dt tai ctra chira ding gau ngoam dé dao va chuyén dat 1én do
vao xe va ché di d6 ngoai pham vi cong trinh, dao dat dén cbt -6.15 m.

+ Sau khi dao hét phan dit tai ctra chira xong tién hanh chuyén may dao gau thuén xudng tiép
tuc dao, dat do may dao ra duoc chuyén 1én trén do vao xe van chuyén bang gau ngoam . May chi
dao trong pham vi xung quanh ctra chira va d6 dat ra ngoai dé gau ngoam c6 thé 1iy duoc.

+ Khi dao vao bén trong liic ndy may dao khong d6 dat ra ngoai cira dugc thi ta tha may ui
xudng chuyén dét ra ngoai dé gau ngoam lay dét 1én.

+ Tai céc vi tri xung quanh dau coc khoan nhdi va cot chéng tam tién hanh dao béng thu
cong.

Dt dao duoc mang 1én mit dat va duoc do truc tiép va xe tai va chd di ngay ra khoi pham vi
cong trinh.

- Dién tich cac 15 tréng dé van chuyén thiét bi xudng va liy dat 1én 1a:

S=14*8 =112 m>.
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- Khéi lwong dat can phai dao dé thi cong san ting ham 1 1a
V =hg x Fg=3.3*1730 = 5709 (m?).
Tinh todn may dao 90% khdi luong dat, con 10% khdi luong dit duge dao bang thu

cong. Khéi luong dat dao bang mdy la: 5709*0.9 = 5138 m°.

- Chon may dao gau nghich EO-2621A c6 cac thong sb k thuat sau :

+ Dung tich gau : q = 0,25 m3

+ Ban kinh dao : R=4,1 m.

+ Chiéu cao dd dit: H=3,3 m.

+ Trong luong may : Q =5,6 T.

+Bérong may : b=2,1m

+ Chiéu sau dao 16n nhat : Hmax= 3.3 m,

+ Thot gian mdt chu ky : tek = 15 s.
Cong suat may ddo:

K
N=q?chthg(m3/h).

Trong do :
Ka=1,2 : hé s6 day gau phu thudc vao loai dit.
K= 1,1 : hé sd toi cua dét.
Nek = 3600/Tex .
Tek = tek XKt X Kquay = 15 x 1,1 x1 =16,5s
tck = 15 khi goc quay 90°.
Kvt = 1,1 khi d6 dét 1én thung.
Kq =1 khi goéc quay 1a 90°.
Nek = 3600/16.5 = 218.18 (m?/h)
K = 0,8 : hé s6 sir dung thoi gian.
Viay :

l’f X218 .18 x 0.8 = 47.6(m> / h)

N = Q%chK,g = 0,25 x

t b
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S6 ca may = 5138/ (47.6 * 8) = 13.49 ca, lay chin 15 ca.

Khéi lwong dat dao bang thu cong 1a: 5709* 0.1 =571 m?>.

Dinh muc dao va van chuyén dat la: T = 0.8* (0.6 + 0.03) = 0.504 cong /m>.
Téng sb cong can dao 1a: T = 0.504* 571 = 288 cong.

Du kién 1am viéc hai ca hoan thanh trong 15 ngay.

( Sb cong nhan cho mét ca la : N =288/ (2*15) = 10

Chon 10 nguoi lam viée trén toan dién tich hé dao

3.4.3.2. Thi cong bé tong tang ham thir nhdt :
Céc ki thudt nhu d6i voi cac ting khac nhung do khong gian bi han ché nén viéc van chuyén

bé tong xudng cac tang can cha y :
- Han céc thép ban cu tao nut khung phai chinh xac vé cdu tao theo thiét ké , phai dat dung
cao trinh dé bao dam su chiju luc cua ching .
- B4 tri cac dudong dng bom bé tong sao cho loi dung dugc cac 16 tréng cua san va khoang ho
giita Barrette ma van dam bao duong 6ng khong bi chuyén hudng dot ngot dan dén tic ong d6
bé tong .
- Hé théng chiéu sang phai dugc bd tri dén tan noi d6 bé tong dé dam bao co6 thé quan sat qua
trinh d6 bé tong mot cach sat sao .

3.4.4. Giai doan IV : Thi céng tang ham thir hai

Sau khi san - dim tang him tht nhat thi cong xong 7 ngdy , bé tong c6 phu gia ting
trudng cuong d6 nhanh dat 75% cudng do thiét ké , tién hanh thao c6t pha chiu lyc va bat dau
thuc hién thi cong tang ham thi hai .

3.4.4.1. Thi céng dao ddt :

- Thi cong dao dat: twong tu nhu cac phan trén, chi khac 1 khdi lugng dao dat 16n hon.

Chung ta can phai dao dén day dai coc (¢t -9.1 m).
Khéi lwong dét can dao
V =ha x Fa=3.55*% 1730%0.9 = 5527 m°.
Sb ca may can str dung 1a :

_ V5527 =14.5. Vay chon 15 ca may.

n————=
N.8 47.6*8

- Ti€u nudc mat béng : béng hai tram bom phuc vu cong tac ti€éu nudc hd dao duoc dat
ngay tai ctra van chuyén trén san TN1 dau éng hut tha xudng hd thu nuée , dau xi dugc dua ra
ngoai thoat an toan vao hé thong thoat nuwéc thanh phd . Hé thong muong dan nude bd tri giira
cac hang dai coc c¢6 do dbc i= 1% sau 0.5m hudng vé cac hd thu nude duge dao sau hon cot
day dai 1m . H6 nay c6 chu vi 1.5 x 1.5 m duoc gia c¢b bang van va cot chdng gb , day hd
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duoc d6 mot 16p bé tong mac 150 day 200mm . S6 lwong may bom céan thiét duoc xac dinh
bang phuong phap bom thir véi 3 trudng hop:

+ Muc nuéc trong hd méng ha xudng rat nhanh chimg to kha ning thiét bj bom qua 16n
. Phai han ché luong nudc bom ra bé'mg cach dong bdt may bom lai sao cho tbc do ha muc
nude phi hop véi d 6n dinh ctia mai dat .

+ Muec nuéc trong hd mong khong ha xudng chimg t6 luong nude thim hon luong bom
ra . Can ting cong suit tram bom .

+ Muc nuée rat xudng dén do sdu nao d6 roi khong ha thap xudng duge nita vi do
chénh muc nudc tang.

Do dit nén & tang nay tuong ddi yéu (cat bun niu vang)nén khi tiéu nudc can chi y
hién tuong buc 16 do nén dong nudc tham nguoc hodc hién tugng nudc tham qué nhanh lam
16i cudn cac hat dat . Néu bién phap tiéu nudc khong hiéu qua thi phai thiét ké thém hé thong
ha muc nuéc hdm biang hé thdng kim loc xung quanh cong trinh . May bom thuong dung la
loai may bom li tam vi chung thich hop véi ché do lam viéc thay doi .

Thi cong dao dat tang nay can luu ¥ cac yéu cAu sau :

- Pao dét tir cac ctra van chuyén trudce r0i mo rong theo phuong ngang va phuong doc
cong trinh . Khi ddo phai dam bao mit dat luén dbc vé hd thu nude .

- Dao dat tir trén 16p dit sat san tang trén xudng dé tranh dat d4 roi xudng dau cong
nhan

- Trong pham vi mét 6 san 9 x 9m phai c6 mdt cot chéng tam lén san .

- Bt duoc db vao cac thung chira dit trén xe cit kit roi chuyén dén ctra van chuyén.

- Pao dit dam bao sao cho mat dit nghiéng tir hai phia tudng vé giira hd dao dé tién thu
hoéi nudc va giir chan tudong Barrette .

3.4.4.2. Thi céng dai coc, giang mong va bé ngam:

GOm cac budce nhu sau :
- Truyén cot xudng tang ngam thr hai.

Pha dau coc dén cach day dai 0,3 m, vé sinh cbt thép cho dau coc va cdt thép hinh cim vao

coc.

Chéng thim dai coc bang mét trong cac phuong phap: phut vita bé tong, bi tum hodc thuy
tinh long.

D6 bé tong 16t day dai va day cc bé ngam.

Dit cbt thép dai coc, bé ngdm va han thép ban lién két cot thép hinh, cbt thép cho cia

cot.

Dung véan khuon dai coc va bé ngam.

D6 bé tong dai coc va bé ngam.
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- D6 cot dén cot miat san ting ngam thir hai.

- Thi cong chéng thAm cho san ting ham.

- Thi cong cbt thép va bé tong san ting ham.

Cong viéc tric dac chuyén ludi truc chinh cong trinh xudng tang hdm 1a hét stc quan trong
can phai dugc bd phan tric dac thuc hién ding véi céc sai sb trong gidi han cho phep . Mubdn
vay phai bit budc sir dung cac loai may hién dai, c6 d6 chinh xac cao.

Viéc pha dau coc va vé sinh cdt thép phai dugc thyc hién nhanh chong, dam bao yéu
cau: sach, ki. Ngay sau do6 phai t6 chirc ngay viéc chong tham dai va d6 bé tong 10t, tranh dé
qua 1au trong moi trudng am, xam thuc giy kho khin cho viée thi cong va chit lwong mdi ndi
khong dam bao. D6i véi nén dit 1a cat bun nau vang thi phuong phap phut thuy tinh 1ong
dugc uu tién vi nd nang cao kha ning chiu lyc ctia dat nén vira c6 kha ning chéng thaim ngin
nuéc ngdm chay vao hé mong.

3.4.4.3. Thi cong san tang ham 2:

- Ta c6 thé loi dung mit dat dé lam hé do thi cong san tang ham nay.

-Trudc tién, ta ddp dit dén cao do thiét ké, tién hanh dam 1én sao cho khéng bi lun duéi
tac dung cua tai trong do dim lén d¢ 1én, tai nhimg chd dit dam ta phai khoét dit tao thanh
khuan cho dam. Yéu cau 14 khi khoét dat 1am khuan thi dat thanh ctia khuan khong bi sut 13,
phai giit dung hinh dang cta dam.

- Rai 16p cat den day 20 cm 1én mit bang, dAm Ién cho 16p cat den khong bi ltin nhu trén,
dung vira ximang mac thip lang 1én trén nén cat den mot 16p vira mong. Cudi cung dit 1én 1
16p niléng 1én trén bé mat, tao mat bang thi cong cbt thép va tién hanh d6 bétong giéng nhur
san binh thuong. Lép dat nay dong vai tro 1a 16p coppha san va dam, do d6 chung ta khong
can coppha va dan gido. Chd y, trude khi d6 bétong can quét 1 16p dau 1én trén 16p nilong dé
tao diéu kién thuén loi cho viéc thao 16p nilong sau nay.

- Xtr i k¥ thuat khi ddp dat: Trude khi tién hanh cong tac ddp dat phai thu gom cac dung
cu, thiét bi don sach c6 rac va bom hét nudc rdi méi d6 dat. Pat dap duge ché dén do bang xe,

dat méi d6 c6 hinh dang khong bang phiang va khong thé 14p kin & nhitng vi tri sat mép tudng,
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cot nén can bd tri ba cong nhan lam hai nhiém vu 1 san phang dat va dam gia c6 nén dat.
Chiéu day mdi 16p dam va thoi gian dam trén mot mét vudng duoc xac dinh bang cach dam
thi diém tai hién trudng dé dinh ra cac chi tiéu phu hop vé6i loai may dam:
+ Hiéu chinh 16p dam cho phu hop v6i may.
+ Xéc dinh s6 luot ddm theo diéu kién thuc té.
+ Xé4c dinh d¢ 4m t6i wu khi ddm nén.
Khi thi cong chi y dén mdi ndi lién két gitta ddm san véi teong Barrette, mbi ndi gitta
phan cot trén va cot dudi.Dat trude thép cho thi cong mbi ndi phan cot trén va dudi.
Trong trudng hop dat roi khi ddm phai luén tudi nude.
Chon may ddm: MTR - 80HR san xuit tai Nhat Ban, c6 cc thong ) k¥ thuat:
+ Kich thudc dam : 850x420x1085 mm.
+ Kich thuéc mat ddm  : 357x300 mm.

+ Bién do giat : 55 mm.
+ Luc dap : 1200 KG.
+ Trong luong : 81

3.4.5. Giai doan 5: Thi cong cét 16i cirng hai tang ham tir duwdi lén:

Sau khi thi cong xong phan san - dim tang ham thir hai hai ngay thi tién hanh ghép van
khuon thi cong ludn cot va 18i cua ting nay . Cac bude va yéu cau ki thuat gibng nhu ddi véi
cac tang binh thuong khac ( xem cong nghé thi cong than ) . Ngoai ra do dic diém cot c6 16i
thép hinh dd dugc dit trude nén viée thi cong can cha ¥ cac van dé sau :

- C6t thép mém duogc budc ting cay mot vao thép chd chir khong phai 1a ca 1ong thép
nhu thi cong binh thuong .

- C6t dai duoc ché tao dic biét gém hai nita dé tién cho viéc thi cong nén cac mbi ndi
phai du chiéu dai va chic (xem ban v& két ciu cot)

- Véan khuén duge ghép trude 3 manh nhu binh thuong nhung nhat quyét phai chira cira
d6 bé tong & giira va ¢ dinh cot .

Khi xir Iy mdi ndi kho & cac cot can cha ¥ cac van dé ki thuit sau

- Vira dung cho mdi ndi can dung loai vita c6 phu gia truong nd nhu di thiét ké ( phan
vat liéu )

- Mbi ndi phai duge vé sinh ki trude khi thi cong dé dam bao tinh toan khéi cua két clu

- Vita c6 phu gia dugc phun vao chd ndi bdi may phun bé tong loai nhé ¢ ap luc qua
ong ndi co dudng kinh 100mm duoc dé sin tir trude sau d6 gin bu lai .

3.5. Tinh toan khdi lwgng dit lip méng:
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Dién tich toan bd phan tang ngam 1a S = 1730 m?, chiéu cao dai 1a 2.5 m.
Dién tich dai méng chiém chd la:
Vitdai = 12%¥4%4+6%4%6.4+15%15+2%4%12= 666.6 m?.
S Vditiip=2.3*(1730 - 666.6) = 2445 m>,
IV.Thiét ké c§t chong tam bang thép hinh
4.1. Chon tiét dién

Cot thép hinh phai dugc tinh toan du kha nang chiu tai trong ban than ciing nhu tai
trong thi cong cong trinh dy tinh chiu duoc cho ting 1 va ting him 1,tai trong truyén tir san
tang hdm 2 s& do nén dét chju. Phan cbt cimg nay s& tham gia chiu lyc cung véi c6t mém va
bé tong trong viéc chiu tai trong cua cong trinh nay

Tai trong ma 1 cot phai chiu trong giai doan thi cong phan ngan so bo tinh cho cot giira
la:  N=Fchuwi® (Qutqn)™ 2
Trong d6:  qu=1.1%* 0.3%2.5=0.825 (T/m?).

qn=0.4 T/m>.
Feniu :i=9%9=81m?
Vay: N=81%(0.825+0.4)*2=198 T.
Chon loai thép CT3 ¢6 R=2550 (KG/cm?).
4.2.Tinh toan kiém tra cft thép hinh nhu cdt thép chiu nén ding tim:
- Chiéu dai tinh todn lo=07*Hgne=0.7*3.3=2.3 m
N
@Ry
Trong d6: @y duoc gia thiét trude hodc xac dinh theo do manh gia thiét
Gia thiét d6 manh A% =60. Nhanh 1a thép chir I voi A% =80 va R=2450, tra bangll.1 phu

luc II (Sach két cau thép), ta duoc @,=0.686, tir d6 dién tich yéu cau dugc xac dinh.
198000 _ ;17 o2

-Dién tich yéu cau: Ayc—=

Y= cm-.
0.686.2450
ryczl—x _ Bl =2.88 cm
A 80

ot
Can ¢ vao cac so liéu trén lya chon thép nhanh chir 155
Co Ann=118cm?, Jx=55962 cms, Wx=2035 cm>,rx=21.8 cm
Jy=1356 cm*, Wy=151 cm?, ry=3,39 cm
- Kiém tra tiét dién da chon:

231 _
21.8

X

10.6

L
.
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y= _yzgz 68.14
r 33

Amax = 68.14 < [A] = 120: c6t dam bao vé d6 manh.

Tra bang II-1 phu luc II (sach két cau thép), v6i Amax = 71,52 va R = 2450 KG/cm? ta co:
¢ = Omin = 0.744.
Ung suit trong cot xét dén udn doc theo tryc x-x 1a:

o_ N __ 198000
P A 0.744.%118

= 2255 <y.R =2450 KG/cm?.

Vay cot dam bao on dinh.
4.3. Chon dim tam bang thép hinh:
Dam tam, duoc chon bang thép hinh c6 gia cudng:
Dam duoc tinh theo tai trong san va tai trong khi thi cong cong trinh.
Mmax = q* 12/ 10 = (0.825+0.4)*9/ 10 = 9.9 T.m.
Gia thiét chon dam c6 sd hiéu 130 ¢6 cac thong s6 nhu sau:
H =300 Jx=7080 cm*
B =135 Wy =472 cm’.
Kiém tra theo trang thai gii han I:
G = Mmax/ Wi <Ry
G = Mmax/ Wi =990000/ 472 = 2097 KG/cm? < R.y =2450 KG/cm?.
Vay dam chon thoa man. Vay chon dam tam I130.
C- TINH TOAN LUA CHON BIEN PHAP KY THUAT VA CAC PHUONG AN THI
CONG KET CAU BE TONG COT THEP TOAN KHOI:
I. Lua chon van khuon sir dung cho cong trinh:
Do dic diém cta cong trinh nam & khu phd trung tdm, mat bang han ché nén yéu cau
vé cac van dé trong thi cong 1a rit cao: vé sinh cong cong, bao vé méi truong, an toan khi thi
cong trén cao.

Thiét ké van khudn can luu y :
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- Pam bao , viing chac , dam bao d6 bén , dd 6n dinh , bién dang khi sir dung

- Pam béo thuén tién cho dung lip cling nhu thao ; nén wu tién st dung lién két khép
jun kep

- Co gidi hod tdi da.

Trong thyc té hién nay c6 nhiéu loai van khuon sir dung trong thi cong cong trinh mdi
loai déu c6 nhitng uu nhyoc diém riéng ctia né.

* Van khuon g truyén thong:

- La loai cbp pha duoc ché tao tir nhitng vat liéu gd c6 sin trong thién nhién,loai cp
pha nay duogc ché tao bang thu cong tan dung duoc ngudn nguyén liéu dia phwong, dunh lip
chu yéu bang thu cong nén c6 dic diém 1a kich thude nho.

- Uu diém: Uu diém co ban cta loai cdp pha nay 1a d& ché tao ,viéc gia cong lap dung
ngay 0 hién truong ,nén phu hop voi nhitng cong trinh nho.

- Nhuoc diém: Mtrc do co gi6i hoa thap ,thoi gian thi cong dai,sir dung dugc it 1an nén
gia thuong cao.

Pé bao vé mgudn tai nguyén rimg,viéc khai thac gd di bi han ché,vi vay viéc sir dung
loai cop pha gd nay c6 xu hudng thu nho dan dé tién toi thay thé bang cac loai cdp pha khéc
¢6 nhiéu vu diém hon.

* Van khuon thép dinh hinh:

- Pay 1a loai cdp pha dugc 1am bang thép, duge ché tao & nha may theo mot sb kich
thude dinh hinh, c6 thé dung cho cac két cAu mong, cot , dam, san.

- Uu diém: Mtrc d6 cong nghiép hoa cao ,viéc st dung nhu lip ,thdo d& don gidn va
nhanh,sir dunh dugc nhiéu 1an,an toan,gia thanh ha

- Nhuoc diém: Muc do dau tu ban dau 16n va cac tim cdp pha dinh hinh khéng thoa
min cho tt ca cac két cAu ,nhat 1a céc cong trinh co kién trac dat biét.

Tuy nhién déy 14 loai cdp pha c6 nhiéu wu diém phu hop v6i qua trinh cong nghiép hoa nghanh xay
dung,nén dang duoc st dung rong rii ,vé twong lai van con duoc st dung nhiéu.

* Van khudn hon hop thép go:

La loai cop pha duoc san xuit & nha may véi 2 vat liéu chinh 1a thép va gd dan.
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- Thép dugc dung dé ché tao khung suon ctia tam cdp pha,con gb dan lam mat tAm cdp
pha ,vé ciu tao va cach sir dung cbp pha hdn hop thép gd ciing trong tw nhu cdp pha thép
nhung c6 nhiéu vu diém hon nhu:

Trong lwong tim cp pha nhe hon so véi cp pha thép do d6 kich thudc ting kén déng ké .

- Kich thuéc tAm cdp pha 16n nén téc do lip ting,sd mbi ndi lién két giam.

- C6 s6 1an sir dung cao > 1000 lan do d6 giam gia thanh xay dung.

- Tinh ning gift nhiét tt c6 loi cho su ninh két cua béténg nhét 1a vao mua dong.

- Mit cbp pha duoc ché tao bang gb dan nhiéu 16p, c6 do phing va do cing cao khong
thAm nudc hoic cong vénh.

“Nhuoc diém co ban 1a gia thanh dau tu ban dau 16n, cong nghé ché tao doi hoi k§
thuat cao, san xuét trong nha may vi vy pham vi str dung con han ché .

* Van khuon vat liéu moi:

Mot s6 loai cép pha dugc ché tao tir cac vat liéu méi dé thay thé vat liéu truyén théng nhu tur
nhra tong hop PVC hoic Compsite.

- Uu diém cua loai cép pha vt liéu maéi nay 1a trong lugng nhe, lién két don gian, thao
lap dé dang, gia thanh ré.

- Mot s6 hing san xuét loai ndy duoc thi trudng chdp nhan nhu hing FUVI tuy nhién
con mot s han ché nhu kha nang chiu luc khong cao nén doi hoéi sb cot chéng nhiéu, sd 1an sir
dung con thap.

Van khuon tuy khong phai 1a thanh phan tao nén cong trinh nhung né lai déng vai tro
quan trong; tao ra hinh dang chun xac theo thiét ké cho cac ciu kién, 13 nhan t6 thuc day tién
do6 thi cong nham giam gia thanh san pham xay dung. Hién nay cic yéu t6 chinh trong cong
nghé thi cong nha cao tdng nhu: bé tong cudng dd cao c6 phu gia, gia cong tién ché cbt thép,
van chuyén bé tong 1én cao, ra xa ... déu co thé thuc hién duge mot cach dé dang véi su trg
gilp cuia cac may moc va cong nghé hién dai. Chi con cong tac van khudn 1a con phu thudce
nhiéu vao thuc té thi cong, 1a nhan t6 can phai can nhic dé mang lai loi ich kinh té cao cho

ngudi thi cong. Do vay cin clr vao thyc trang thi cong cong trinh Vietcombank, vao dic diém
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cta thi truong xay dung, chon giai phap van khudn nhu sau: ding cdp pha thép Hoa Phat dé
1am cbp pha d6 bé téng cho cac két cAu.

Bé vén khuén bao gom :

- Céc tAm khudn chinh.

- Cac tAm goc (trong va ngoai).

Céc tim van khuén nay dugc ché tao béng ton, co suon doc va suon ngang day 3mm,
mat khuon day 2mm.

- Cac phuy kién lién két: moc kep chir U, chét chir L.

- Thanh chdng kim loai:
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St dung cot chong thép co chiéu dai thay ddi duoc do cong ty Hoa Phat cung cap dé

1am céc thanh chdng xién, cac thong sb k§ thuat cua cot chdng duoc ghi trong bang.

Chiéu| Chiéu | Chiéu cao sir dung Tai trong
. . i Trong
cao ong cao ong Toi , Khi
Loai . Toi da | Khinén lwgng
ngoai | trong thiéu kéo
(mm) (KG) (KG)
(mm) | (mm) | (mm) (KG)
K-102 | 1500 2000 2000 3500 2000 1500 | 10,2
K-103 | 1500 2400 2400 3900 1900 1300 | 11,1
K-103B| 1500 2500 2500 4000 1850 1250 | 11,8
K-104 | 1500 2700 2700 4200 1800 1200 | 12,3
K-105 | 1500 3000 3000 4500 1700 1100 13
K-106 | 1500 3500 3500 5000 1600 1000 14
- Giao PAL:

* Uu diém cia gido PAL:
- Giao PAL la mét chan chéng van nang bao dam an toan va kinh té.
- Gido PAL c6 thé sir dung thich hop cho moi cong trinh x4y dung véi nhitng két cau
nang dat & do cao 16n.
- Giao PAL lam béng thép nhe, don gidn, thuan tién cho viéc l'flp dung, thao do, van
chuyén nén giam gia thanh cong trinh.
* Chu tao gido PAL:
Gio PAL dugc thiét ké trén co sé mot hé khung tam giac dugc lap dung theo kicu tam
giac hodc tur giac cung cac phu kién kém theo nhu:
- Phan khung tam giac tiéu chuan.
- Thanh giang chéo va gidng ngang.
- Kich chan cot va dau cot.
- Khép ndi khung.
- Chét giir khép nbi.
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1 PAL 1 1 MINH KHAI 1 CAUCHANG

CAU TAD KHUNG GIAD THEP
* Trinh tw lip dung:

- bat bo kich (gém dé va kich), lién két cac bo kich véi nhau bang gidng nim ngang va
giang chéo.

- Lip khung tam giac vao timg bo kich, diéu chinh cac bd phan cudi cua khung tam
giac tiép xtc véi dai 6¢ canh.

- Lép tiép cac thanh gidng nim ngang va gidng chéo.

- Long khép ndi va 1am chit ching bang chét giir sau d6 chdng thém mot khung phu
lén trén.

- Lip céc kich d& phia trén.

Toan bd hé thdng cua gia d& khung tam giac sau khi lap dung xong c6 thé diéu chinh
chiéu cao nho hé kich duéi trong khoang tir 0 dén 750 mm.

* Trong khi lap dung chan chéng gido PAL can chu y nhiing diém sau:

- Lip cac thanh giing ngang theo hai phwong vudng goc va chdng chuyén vi bang
giang chéo, trong khi dung 1ip khong duogc thay thé cac bo phan va phu kién cia gido bang
cac do vat khac.

- Toan bo hé chan chdng phai duogc lién két vimg chéc va diéu chinh cao thip bang cac
dai bc canh cia cac bo kich.

- Phai diéu chinh khép nbi ding vi tri dé 13p duoc chét gitt khép ndi.

IL Tinh toAn van khudn cho cac két cAu cong trinh:
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2. 1. Xac dinh tai trong tac dung lén van khuon:
Tai trong dé tinh toan van khuon gian gido bao gdm céc tai trong tiéu chuan duéi day:
* Tai trong thang dirng:
a/ Trong lugng ban than cua van khudn va gian gido: ding cbp pha thép Hoa Phat nén
trong lwong tinh bang 20 KG/ m?2.
b/ Trong lugng don vi clia bé tong méi d6: 2500 KG/ m?.
¢/ Trong lwong don vi cbt thép: 100 KG/ m>.
d/ Tai trong do ngudi va cac phuong tién van chuyén: 250 KG/ m2.
e/ Tai trong do chin dong cua bé tong ldy bang 100 KG/ m? mit phing ngang (chi xét

dén luc nay khi khong c6 cac luc & diém d).
* Tai trong ngang:
f/ 4p luc cla vira bé tong moi do Po.
g/ Tai trong do chan dong phat sinh ra khi d6 bé tong: & diy dung may bom bé tong do
tryc tiép nén lay bang 400 KG/m?2.
1/ Tai trong do dam vita bé tong, tinh bang 200 KG/m2 bé mit ding ctia van khudn (chi
tinh khi khong tinh tai trong ¢ diém g).
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Bang to hop tai trong khi tinh van khudn va gian gido
Loai tai trong tdc dung vao van
Tén céc bd phan ciia van khuon khuon, gian gido va cac cho lién két
Dé tinh toan theo Dé tinh toan
kha nang chiu lyc | theo bién dang
1.Van khuén cua cot co canh cua tiét
e+h e
dién nho hon 300mm.
2. Véan khudn cdt ¢6 canh tiét dién 16n
hon 300mm; va cta tuong cd chidu day etg e
16n hon100 mm;
3. Tam thanh van khuon dam, dam phu e+h e
4. Tam day cua van khuon dam, dam
atb+c+d atb+c
phu
5. Véan khuén cta cac khoi bé tong 16n. etg e
6. Van khuon san a+tb+c+d atb+c
Cic hé s6 virgt tii dung dé tinh van khuén va gian gido
, Hé sO
Tén céc tai trong ti€u chuan .
vuot tai
-Trong luong ctuia van khuon va gian gido 1.1
-Trong luong cua Bétong va cbt thép 1.2
-Tai trong do sy di chuyén cta ngudi va cac phuong tién van tai 1.3
-Tai trong do may dam chan dong Bétong 1.3
-Ap luc hong ctia Bétong 1.3
-Tai trong dong dochan dong khi d6 Bétong vao van khudn 1.3
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2.2. Tinh van khudn diam san ting dién hinh:
2.2.1/ Tinh toan van khuon san:
Ta tinh van khuon cho 6 san S1( kich thuéc 9 m x 9 m). Str dung van khuén tim 16n HOA
PHAT, c¢6 kich thudc 300x1500 mm cé cac thong sd k¥ thuat nhu sau:
W=5.1 cm? J=21.83 cm*. R=2100 KG/cm? E=2.1*10° KG/ cm?
Ta bd tri cot chdng & hai dau va giita tam khuon va coi van khudn san nhu mot dam lién c6
nhip 75 cm, c¢6 cac gdi tira 1a cac thanh xa gb.
So d6 tinh:

q

A S S S S
i 12ho -

-

* Tai trong tac dung 1€n van khuon san:
- Trong lugng bétdng cdt thép: Pye=7y. H=2600 * 0.2 = 520 KG/ m?,
(H = 0.2 m 1a chiéu day 16p bétong san)
- Trong luwong van khudn: Py = 20 KG/ m?,
- Ap lyc d6 bé tong: Pe= 400 KG/ m2.
Trong lugng nguoi va thiét bi thi cong:  Pr =250 KG/ m?.
Tai trong tong cong tic dung vao van khuon la:
Puy=1.1* ( Pot + Pw) + 1.3* (Pa + Pn) =
= 1.1* (520 + 20 ) + 1.3* (400 + 250) = 1439 KG/ m?.
Pic = Pp¢ + Py + Pg + Pre = 520 + 20 + 250 + 400 = 1190 KG/ m?.
Tai trong tac dung vao mot tam van khuén theo chiéu rong (30cm) la:
qit = P«*0.3 = 1439%0.3 =431.7 KG/ m.
qtc = Pe*0.3 =1190*0.3 =357 KG/ m.
- Kiém tra diéu kién vé cuong d6 cta van khuén:

q"" _431.7*107 *75>

O-ma)(: Mmax/W =
10w 10*5.1

=476 KG/cm?<[c]=R = 2100 KG/ cm?>.

Vay chon khoang cach giita cac gbi ( khoang cach xa gd) 1a 75 cm.
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- Kiém tra do vong cta van khuén san:

Tinh d6 vong cho mot tdm van khuén 300x1500mm:
+ Tai trong dung dé tinh toan do vong 14 tai trong tiéu chuan.
+ D¢ vong cua van khuon tinh theo cong thue:

g“I*  357%75**10°

= = - =0.02 cm.
128.EJ 128*2.1*10° *21.83

max

Vay khoang cach giita cac xa gb bang 1= 75 cm 13 thoa man.
* Tinh toan xa gb d& san:
Khoang cach giita cac xa gb 1a 1 = 75 cm. So bd chon xa gd gd c6 tiét dién b x h=50 x 100

0,05.0,1°

mm, ¢O cac thong so sau : W = =833cm’ .

[6] = 150 KG/ cm 2

3 3

g b.h _ 5.10
12 12

E = 10° KG/cm?

=416,7cm*

- Tai trong tac dung 1én xa go:

+ Trong luong san bétong cdt thép san day 20 cm:
Qo= 7. H. 1=2600*0.2*0.75= 390 KG/ m.
(H= 0.2 m 14 chiéu cao 16p bétong san)

+ Trong lugng van khuon:
quk=20*0.75 =15 KG/ m.

+ Trong lugng ban than xa go:
gxg = 3 KG/ m.

+ Hoat tai ngudi va cac thiét bi thi cong.

gne = 250*0.75= 187.5 KG/ m.

T -
AT -

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN  Trang 188



PO AN TOT NGHIEP PHAN THI CONG 20% VIETCOMBANK TOWER

__ "
- -

+ ap luc khi do bé tong san:
qd = 400*0.75 = 300KG/ m.
( Tai trong tong cong tac dung vao xa gb la:
Gu= L.1* (qot + quic + Gxg) + 1.3%(qa + qne )
=1.1*(390 + 15 +3) + 1.3* (187.5 + 300) = 1082.6 KG/ m.
Qe = qot T Quk+ Qxg T qa + qne
=390+15+3+187.5+300 = 895.5 KG/ m.
- Kiém tra diéu kién vé cudng do cta xa gd: o, <[o]

Céc thanh xa g6 lam viéc nhu mdt dam lién tuc goi tua 1a cac cot chong.

q
NN NN
LN

qtt12

O-maXZMmax/W: S[O_]ZRZISO KG/Cm2
10w

Thay M va W cong thtrc va bién d6i ta dugc:
* *
| < \/150.w.10 _ \/150 83.3*10 _ 107 o

q" 10.82

Chon khoang cach gitra cac cot chong xa gob 1a 1m.

- Kiém tra do vong xa go:
+ Tai trong dung dé tinh toan d¢ vong 14 tai trong tiéu chuan.
+ Do vong cua xa gb tinh theo cong thirc:

1 q“I*  8955%100*

fmax = . = 3 =0.16 cm.
128 E.J 128*10° *416.7
l
= fmax < [f] = — = m: 0.25 cm.
400 400

Vay bb tri khoang cach gifta cac cot chdng bang I = 100 cm 13 thoa man.
* Tinh cot chdng xa go:

Khoang cach giita cac cot chdng 1 =1 m.
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- Tai trong tac dung 1én cot chdng chinh bang phan lyc gdi twa do tai trén xa gd truyén xudng:
P=qu«*1=1082*%1=1082 KG.

- Chon cot chong thép HOA PHAT s hiéu K-103B c6 cac thong sé ki thuat
+ Chiéu cao 6ng ngoai : 1500mm.
+Ban kinh ngoai: R=30 mm. Ban kinh trong: r=25 mm.
+ Chiéu cao 6ng trong : 2500mm.
+ Bén kinh ngoai: R=21 mm. Ban kinh trong: r=16 mm.
+ Chiéu cao sir dung tbi thiéu : 2500mm
+ Chiéu cao sir dung tdi da:  4000mm
+ Kha nang chi tai khinén :  1850kg
+ Kha nang chi tai khi kéo : 1250kg
+ Tai trong : 11.8 kg.
Kiém tra cot chong:
Céc dic trung hinh hoc cia tiét dién:

- 6ng ngoai:
J=0,25.n.(R*-r*) =0,25.3,14.(3* - 2,5%) = 32,92 cm*
F=n.R?-1?) = 8,64 cm?
= \/I= 1,95 cm
F
- éng trong:

J=025.7.(R* - 1%) = 0,25.3,14.(2,14 - 1,6*) = 10,13 cm*
F=n.(R?-1?) =581 cm?

= I 1,32 cm
F
a.Doi voi ong ngoai(phan cot duodi)

So d6 1am viéc 1a thanh chiu nén 2 dau khép.
p

-
-

LA
Chiéu dai tinh todn log =1=150cm
- Kiém tra d0 manh:
p=ta 2150 569 <] =150
r 195
= ¢=0.758
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- Kiém tra cudng do:
P 1082

oF 0.758*8.64
b.Déi véi dng trong(phan cot trén):
So dd lam viéc 1a thanh chju nén 2 dau khop.
Chiéu dai tinh toan lo bang khoang cach giita cac thanh giang. Du kién bd tri thanh

giang & vi tri giao gitra cot trén vé6i cot dudi:

lo= A, P L hxag0+vankhu0n =1y

=33-0.2-(0.055+0.1)-(1.5+0.1)=1.245 m
- Kiém tra d6 manh:

=165 (kG/cm?)< R=2100(kG/cm?)

p=="""=094<1] = 150
r 132
= ¢=0,31
- Kiém tra cudng do:
P 1082

= —=— = =585 (kG/cm?)< R=2100(kG/cm?)
oF 0318%581

Tiét dién cot chéng thoa mén diéu kién cuong do va on dinh.
Nhu vay , cot chéng ta chon di dam bao yéu ciu cau tao lap ghép hé van khudn va kha
nang chiu lyc .
2.2.2/ Tinh todn van khuén dam: ( Dam c6 kich thudc 1200x400 mm )

2.2.2. 1) Van khuén ddy dam:
St dung van khuon tdm 1én HOA PHAT, c6 kich thudc 300x1500 mm cé cac thong sé ki
thuat nhu sau:
W=15.1 cm? J=21.83 cm®. R=2100 KG/cm?> E=2.1*¥10° KG/ cm?
Ta bd tri cot chdng ¢ hai dau va giita tam khuon va coi van khudn san nhu mot dam lién c6
nhip 75 cm, c6 cac gdi tira 1a cac thanh xa gb.
So dd tinh:
r q
| b | = L |
£ 15 1

* Tai trong tac dung 1én 1 m? van day dam:

- Trong luong bétong cot thép: Py = yor. Ha = 2600* 0.4 = 1040 KG/ m?.
(Ha = 0.4 m 12 chiéu cao 16p bétong dam)
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- Trong luwong van khuon: Pw =20 KG/ m?.
- Ap luc d6 bé tong: Pe= 400 KG/ m2.
-Trong lwong nguoi va thiét bi thi cong: Pu =250 KG/ m?2.
Tai trong téng cong trén 1m? van khuon 1a:
Puy=1.1%* ( Ppt + Pwx) + 1.3* (Pa + Pn) =
= 1.1* (1040 +20 ) + 1.3* (400 +250) = 2011 KG/ m?,
Pic = Pot + Py + Pa + Ppe = 1040 + 20 + 250 + 400 = 1710 KG/ m>.
Tai trong tac dung vao mot tam van khuén theo chiéu rong (30cm) la:
qit = P«*0.3 =2011*0.3 =603.3 KG/ m
qtc = P*0.3 =1710*0.3 =513 KG/ m.
- Kiém tra diéu kién vé cuong d6 cta van khuén:

ttlz

q"l" _603.3%107 *75°

O-ma)(: Mmax/W:
10w 10*5.1

=655.4 KG/cm?< [¢]=R= 2100 KG/ cm?.

Viay chon khoang cach gitra cac 261 ( khoang cach xa g06) 1a 75 cm.
- Kiém tra d6 vong cta van khudn day dam:

Tinh d6 vong cho mot tdm van khuén 300x1500mm:
+ Tai trong dung dé tinh toan do vong 14 tai trong tiéu chuan.
+ D¢ vong cua van khuon tinh theo cong thuec:

tcl4 * 4 % -2
o= L= BT L0 _ g o8 e,
128EJ  128%2.1%10°%21.83

Vay khoang cach giita cac xa go bang 1= 75 cm 1a thoa man diéu kién bién dang.
2.2.2.2. Van khudn thanh dam:
- Str dung tAm khuon goc dinh hinh HOA PHAT c6 kich thuéc 150x1500 mm
TAm véan khuén 150x1500 c6: W =4.99 cm?; J = 20.74 cm®.
Van khuén thanh dim xem nhu dam lién tuc tya 1én thanh chéng xién vé6i khoang cach 75cm.

So d6 tinh:
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1 180 £

o 7

- Van khuén thanh diam duoc c¢d dinh bang cic thanh dimg, cic thanh dimg tya lén thanh
chdng xién. Dé tién thi cong ta cho thanh chéng xién tya vao thanh ngang cta van day dam.
Chon khoang céch giita cac thanh chdng xién 1a: 1y = 75 cm.
- Tai trong tac dung 1én van khu6n thanh dam la:
+ Ap luc ngang ciia vira bé tong tuoi: Pue = yb. Ha = 2500%0.4 = 1000 KG/ m.
+ Ap lyc ngang sinh ra do qua trinh ddm bé tong:
P4 =yv.H=2500*0.4 = 1000 KG/ m.
Tai trong tong cong tic dung vao van khuon thanh 1a:
Py=1.1* Py + 1.3* Pg=1.1* 1000 + 1.3*1000 = 2400 KG/ m?
Pt = Pyt + Pa = 1000+1000 = 2000 KG/ m?.
Tai trong tac dung vao mot tim van khudn theo chiéu rong (30cm) la:
qit = P«*0.15=2400*0.15=360 KG/ m.
qtc = Pc*0.15 = 2000*0.15 = 300 KG/ m.
- Kiém tra diéu kién vé cuong do cua van thanh dam:

ty2

q'l" _360%107*75°
10w 10%4.99

G = Mmax /W = =676 KG/cm?<[c]=R= 2100 KG/ cm?.

Viay chon khoang cach gitra cac 26i ( khoang cach xa g06) 1a 75 cm.
- Kiém tra do vong cta van khuén day dam:
Tinh d6 vong cho mot tdm van khuén 300x1500mm:

+ Tai trong dung dé tinh toan do vong 14 tai trong tiéu chuan.

+ DJ vong ctia van khudn tinh theo cong thirc:

tcl4 %* 4 4 )
= L= 00T H0 g g284em,
128EJ  128%2.1%10°%20.74
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Vay khoang cach giita cac xa go bang 1= 75 cm 1a thoa man diéu kién bién dang.

2.2.2.3) Tinh cét chéong dam :

Tai trong tac dung 1én cot chéng: P = 0.75%1.2*Py = 0.75*1.2*%2011= 1809.9 (KG)
- Chon c6t chdng thép HOA PHAT s6 hiéu K-103B c6 cac thong sé ki thuat

+ Chiéu cao 6ng ngoai : 1500mm.
+Ban kinh ngoai: R=30 mm. Ban kinh trong: r=25 mm.
+ Chiéu cao 6ng trong : 2500mm.
+ Ban kinh ngoai: R=21 mm. Ban kinh trong: r=16 mm.
+ Chiéu cao str dung tdi thiéu : 2500mm
+ Chiéu cao sir dung tdi da:  4000mm
+ Kha nang chi tdi khinén: 1850kg
+ Kha nang chi tai khi kéo : 1250kg
+ Tai trong : 11.8 kg.
Kiém tra cét chong:
Cac dac trung hinh hoc ctua tiét dién:
- 6ng ngoai:
J=0,25.n.(R*-1r*) =0,25.3,14.(3* - 2,5%) = 32,92 cm*
F=n.(R?-1?) = 8,64 cm?

= I 1,95 cm
F

- 6ng trong:

J=025.7.(R* - %) = 0,25.3,14.(2,1* - 1,64 = 10,13 cm*

F=n.R?-1?) =581 cm?

= \/I= 1,32 cm
F

a.Déi véi dng ngodi(phan cot duwdi)
So do lam viéc 1a thanh chiu nén 2 dau khop.
P

<
-6

‘/q
Nd

Chiéu dai tinh toan log = 1=150cm
- Kiém tra d§ manh:

T
AT
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p=te 21096 9 <[3] = 150
r 195
= ¢=0,758
- Kiém tra cudng do:
_ P _ 18099

—=——""_ =276 (kG/cm?)< R=2100(kG/cm?)
oF 0.758%8.64

b.Déi véi dng trong(phan cot trén)

So dd lam viéc 1a thanh chju nén 2 dau khop.

Chiéu dai tinh toan lo bang khoang cach giita cac thanh giang. Du kién bd tri thanh
giang & vi tri giao gitra cot trén v6i cot dudi:

lo=h h, —h

tang  Vsan xago+vankhuon _lud

=33-0.4-(0.055+0.1)=(1.5+0.1)=1.145 m
- Kiém tra d6 manh:

o 135 g6 9] =150
r 132
= 0=0,328
- Kiém tra cudng do:
P 1809.9

= =" =949 (kG/cm?)< R=2100(kG/cm?)
oF 0328%5.81

Tiét dién cot chéng thoa mén diéu kién cuong do va on dinh.
Nhu viy , cot chdng ta chon di dam bao yéu ciu cau tao 1ip ghép hé van khudn va kha
nang chiu lyc .

2.2.3. Tinh todn van khuén cot tang dién hinh:

Kich thuéc cot: 1000x1000 mm, cao 3.3 m.Sir dung tim khuén HOA PHAT 500x1500
mm c6: W = 6.57 cm?; ] =29.35 cm*.

Ta bd tri gong cOt tai 2 vi tri gitta va hai dau tdm khuon va xem van lam viéc nhu mot
dam lién tuc géi tura tai vi tri cac gong cot véi nhip 1=50 cm.

So do tinh:

NN
A 5 5 o

| 1500 L
4 g

- Véi van khudn cot chiu tai trong tac dong 13 ap luc ngang cua hdn hop bétdng méi do

va tai trong dong khi d6 bétong vao cbp pha bing may bom béténg.

T -
AT -
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- Theo tiéu chuan thi cong bétong cbt thép TCVN 4453-95 thi ap luc ngang cua vira
bétdng méi d6 xac dinh theo cong thirc (tng v6i phwong phap dam dui).

- Khi thi cong dd béténg, do dic tinh cua vira bétong bom va thoi gian d6 bétong bang
bom kha nhanh, do vay vita bétong trong cot khong dii thoi gian dé ninh két hoan toan. Tir d6
ta thy:

- Ap luyc ngang tdi da ciia vira bé tong tuoi:

Po= Yb. Heot = 2500% 2.9 = 7250 KG/ m?.

( Hese = 2.9 m 1 chiéu cao 16p bé téng sinh ra ap luc).

- Tai trong khi dim bétong.

Pd=yb. R =2500* 0.3 = 750 KG/ m?

(R =0,3 m 1a ban kinh anh huéng cua dam dui).

-Tai trong ngang tong cong tac dung vao van khuon la:

Pi= 1.1%Py +1.3% P4 = 1.1* 7250 + 1.3* 750 = 8950 KG/ m?.
Pt = PoetPa = 7250 + 750 = 8000 KG/ m?

Tai trong tac dung vao mot tam van khuén theo chiéu rong (25cm) la:
qit = P«*0.25 = 8950*0.5 = 4475 KG/ m.

qtc = P *0.25 = 8000*0.5 =4000 KG/ m.

- Kiém tra diéu kién vé cuong do cua van thanh dam:

tt12 % 2 % 2
o = M /W = 4 AP0 F507 1905 K Glem? < [0]=R= 2100 KG/ cm?
0/ 10%6.57

Vay chon khoang cach gitra cac gbi ( khoang cach cac gong cot) 1a 50 cm.
- Kiém tra d6 vong cta van khudn day dam:

Tinh d6 vong cho mot tdm van khuén 250x1500mm:
+ Tai trong dung dé tinh toan do vong 1a tai trong tiéu chuén.

+ D0 vong cua van khuon tinh theo cong thuec:

tcl4 % 4 4 -2
fan = L= = A000FOTI0O° ) g3y,
128EJ 128%2.1%10°¥29.35
= fmax < [fJZL :ﬂ =0.125cm
400 400
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Vay khoang cach giita cac xa go bang 1= 50 cm 1a thoa man diéu kién bién dang.
Hai bén van khuodn cot ta bd tri cac cot chéng hodc day neo co tang do dé ¢d dinh van khuén.
Chii y: Déi véi cdc cdt tai bién cong trinh ta chi bo tri cot chong & 2 phia do dé cdc
lién két giira cot chong xién va gong cot phai ¢6 kha nang chiu kéo khi can thiét.
2.2.4. Tinh toan van khuon dai coc:
2.2.4.1. Xdc dinh s6 lwong géng ngang:
Sb lwong dai coc 1a rat 16n, kich thude ciing khac nhau nén ¢ day ta chi tinh todn van
khuon cho mot dai coc.
Ta chon dai M1: Hinh hdp chit nhat, kich thudc 4 x 4 m; cao 2.5 m.
St dung tim khuén HOA PHAT c6 kich thuéce 500x 1500 mm.
C6 cac dic trung hinh hoc nhu sau: W = 6.57 cm?; J = 29.35 cm*.
St dung cot chdng thép c6 chiéu dai thay ddi duoc do cong ty Hoa Phat cung cap dé lam cac
thanh chdng xién.Xem van khuon dai mong nhu mét dam lién tuc tya 1én cac gong ngang
bang thép hinh ¢ nhip 1=50 cm .
So db tinh:

TR
S

* Cac luc ngang tac dung vao van khuon:
- Ap lyc ngang tdi da cua vira bé tong tuoi: Pu= yb. Ha = 2500%* 2.5 =6250 KG/ m?.
(Ha = 2.5 m 1a chiéu cao 16p bétong sinh ra ap luc ciing chinh 1a chiéu cao dai)
- Tai trong khi ddm bétong: Pa=yb. R = 2500* 0.3 = 750 KG/m?.
(R = 0.3 m 14 ban kinh anh huong cua dam dui)
Tai trong ngang tong cong tac dung vao van khuon la:
Py=1.1% Py + 1.3% Pg = 1.1* 6250 + 1.3* 750 = 7850 KG/ m>.
Pi= Pui + Pa = 6250 + 750 = 7000 KG/ m?.
Tai trong tac dung vao mot tim van khudn theo chiéu rong (50cm) la:

q" =P"™ 0.5=7850 * 0.5 = 3925 KG/ m.

T -
AT -
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q°=P'* 0.5 =7000*0.5 = 3500 KG/ m.
- Kiém tra diéu kién vé cuong do cua van thanh dam:

tt12 %* -2 % 2
o = M /W = 4239257107 7507 495 K Glem? < [o]=R= 2100 KG/ cm2.
0/ 10%6.57

Viy chon khoang cach giita cac gbi ( gong ngang) la 50 cm.
- Kiém tra do vong cta van khudn day dam:

Tinh d6 vong cho mot tdm van khuén 250x1500mm:
+ Tai trong dung dé tinh toan do vong 1a tai trong tiéu chuén.

+ D0 vong cua van khuon tinh theo cong thure:

tcl4 * 4 % -2
fan = L= 0T IO _ g gp70p,.
128EJ 128%2.1%10° *29.35
= fmax < [fJZL :ﬂ =0.125cm
400 400

Vay khoang cach giita cac géng ngang bang 1= 50 cm 1a thoa man diéu kién bién dang.

2.2.4.2. Xdc dinh s6 lwong thanh ding :

Céc gong duge giit bang cac thanh ding tua vao cac thanh chdng ngang va cac dai bén
canh.

Céc gong ngang chiu tai trong phan bd truyén tir van vao.

- Tai trong tac dung lén gdng ngang:

q" = P¢*0.5 = 3925*%0.5 = 1962.5 KG/ m.

q" = P«*0.5 =3500%0.5 = 1750 KG/ m.

Gong thép t6 hop C duge chdng bang cac thanh chong véi khoang cach Im.

So db tinh 14 dim lién tyc tua trén cac thanh chéng.

Chon tiét dién gong C10: h =100 mm, b =46 mm, Wy = 34.8 cm®, Jx = 174 cm*.

- Kiém tra bén:

M ttlZ
o, = —= =21 <[g]=R=2100 KG/ cm?.
woo10W

Thay M va W cong thirc (1) va bién doi ta duoc:

T -
AT -
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* *10%1072
| < 2100.w.10:\/2100 34.8*10*10 ~19m
q" 1962.5

Chon khoang cach gitra cac thanh chéng xién1a1=1.5m.
- Kiém tra diéu kién bién dang:

1 ¢“I* 1 1750.150%107

= . = . =0.19cm..
128 EJ 128 2.1.10°174

max

= fmax < [f] =1/ 400 = 150/ 400 = 0.375 cm.
Vay chon khoang céach gitra thanh dtig 1a 1,5 m.

2.2.4.3. Xdc dinh s6 lwong thanh chong ngang :

Céc thanh dimg dugc giir boi cac thanh chéng ngang giira hai dai lién tiép.

Céc thanh démg chiu tai trong tip trung truyén tir gdng ngang vao.

- Tai trong tac dung Ién gdng ngang:

Py =1962.5%1.5=2943.8 KG

P = 1750*%1.5 = 2625 KG

Quy thanh tai trong phan b déu:

qu = 2943.8%6/2.5 = 7065 KG/m

qic = 2625%6/2.5 = 6300 KG/m.

Thanh dimg 13 thép hinh C dugc chdng bang cac thanh chéng ngang véi khoang cach 1.

So d6 tinh 1a dam lién tuc twa trén cac thanh chdng.

Chon tiét dién thanh ding C10: h =100 mm, b =46 mm, Wx = 34.8 cm’, Jx = 174 cm*.
- Kiém tra bén:

M tt12
= o = 9% <151=R=2100 KG/ cm?.

O-max -
/4 10w

Thay M va W cong thtc (1) va bién doi ta duoc:

2100.w.10 2100%34.8*10*1072 _
1 < = =1m
q" 7065

Chon khoang cach gitra cac thanh chdng xién 1a 1= 1 m.
- Kiém tra di€u kién bién dang:

1 g“I* 1 6300*%100**107

= . = . :()134cm .
128 EJ 128 2,1.10°.174

max

T -
AT -
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= fmax < [f] =1/ 400 = 150/ 400 = 0.375 cm.
Vay chon khoang céach gitra thanh diing 1a 1 m.

2.2.5. Tinh todn van khuon vach cung:

2.2.5. 1. Tinh toan van khuon vach va khoang cdach gong:

Van khuon vach duoc to hop tir cac van khudn dinh hinh 300x1800 va 300x 1500 m.
Céc thong s6 hinh hoc ctia van khuén dinh hinh : W = 6,55c¢m3, J = 28,46 cm®.
Xem van khuon vach nhu mot dam lién tuc tya 1én cac gong ngang bang thép hinh c6 nhip
1=60 cm ( P6i véi tAm khuon 300x1800) va 1=50 cm ( P6i véi tAm khuon 300x1500) véi gdi
tura 14 cac boulon dugc khoan xuyén qua goéng ngang bén trong va bén ngoai vach cing dé lién
két.
So db tinh:

* Tai trong ngang tac dung vao van khuon vach:

- Ap luc ngang tdi da ciia vira bé tong tuoi:

Po= 7. H=2500%2.9 = 7250 KG/m?

(H = 2.9 m 1a chiéu cao 16p bétong sinh ra ap luc)

- Tai trong khi ddm bétong.

Ps=7b. R =2500 *0.3 = 750 KG/m?,

(R = 0.3 m 14 ban kinh anh huong cua dam dui)

Tai trong ngang tong cong tac dung vao van khuon 1a:
Py=1.1* Py + 1.3% Py = 1.1*¥7250 + 1.3* 750 =8950 KG/ m>.
Pi. = PpetPa = 7250 + 750 = 8000 KG/ m?.

Tai trong tac dung vao mot tam van khuén theo chiéu rong (30cm) la:
qit = P¢™ 0.3 =8950*0.3 = 2685 KG/ m.

qtc = Pie* 0.3 = 8000*0.3 = 2400 KG/ m.

T -
AT -
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e Tinh toan khoang cach cac gong ngang:
- Kiém tra diéu kién vé cuong do cua tam khuon:

q"l" _2685%107 *60
10 10%6.57

O e = Mmax /W =
Vay chon khoang cach gitra cac g6i ( gong ngang) 1a 60 cm.
- Kiém tra d¢ vong cua tam khuon:
Tinh d6 véng cho tim van khuén 300x1800 mm:
+ Tai trong dung dé tinh toan do vong 13 tai trong tiéu chuan.
+ D0 vong cua van khuon tinh theo cong thuec:

g“I'  2400*60**107

= = - =0.04cm.
128.EJ  128*2.1*10° *28.46

max

Viy khoang cach giita cac xa gb bang 1 = 60 cm 1a thoa man diéu kién bién dang.

* Tinh toan thanh ngang, va bu 16ng:
- Tinh thanh ngang:
+ Tai trong tac dung 1én 1 m thanh ngang la:
qu=2685*0.6 = 1611 KG/ m.
qtc = 2400*0.6 = 1440 KG/ m.

So d6 tinh thanh ngang 14 dam lién tyc nhip 1=60 cm ¢ gdi twa 1a cac boulon.

Chon tiét dién thanh ngang C8: h =80 mm, b =40 mm, Wx = 22.4 cm3, Jx = 89.4 cm*.

+ Kiém tra bén:

M “?
o =2 = 95 15— R=2100 KG/ cm?.
wooo10w

Thay M va W cong thirc (1) va bién doi ta duoc:

* 10 %102
| < 2100.ﬁw.10 :\/2100 22.4*10*10 —17m
q 1611

Chon khoéang cach gitra cac boulon lal= 1.2 m.

+ Kiém tra diéu kién bién dang:

=1471 KG/em?<[6]=R= 2100 KG/ cm?.

T
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_ 1 g"I" 1 1440%1.2**10°
128 EJ 128 2.1*10°*89.4

= fmax < [f] =1/400 = 120/ 400 = 0,3 cm.

=0.12¢cm..

max

Vay chon khoang céach gifta cac boulon 1a 1.2 m la hoan toan hop ly.
+ Tai tap trung tir thanh ngang tac dung 1én boulon:
Py=1611%1.2=1933.2 KG.
P = 1440*1.2 = 1728 KG.
- Tinh to4n buldng giing:
+ Cudng do buldng gidng R = 2100 KG/ cm?.

Tiét dién boulon cén thiét la: F= ~u 19332

=0.9 cm?.
R 2100

Ta chon bulong @12 ¢6 F = 1.13 cm? 1a thoa méan diéu kién chiu luc.
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Chuwong 2: THIET KE TO CHUC THI CONG PHAN NGAM CONG TRINH.
A- THONG KE CAC CONG TAC CHU YEU:

I. Thi cong tudng trong dt.
II. Thi c6ng coc khoan nhoi.

I1I. Thi cong ting him theo cong nghé Top-Down.

1

O 0 I3 O W B~ W DN

. Cong tac dao dat

. Lép dat van khuon, dam, san
. Lap dat cbt thép dam, san.

. Thi cong bétong dam san

. Lip dat van khuon dai mong
. Lap dat cot thép dai mong

. Thi cong bétong dai mong

. Lap dat cot thép cot, 16i

. Lép dat van khuon cot 161

10. Thi cong bétong cat, 10i.
B- TINH TOAN KHOI LUQNG CAC CONG VIEC.

I- Cong tac thi cong phin ngim:

1.1. Thi céng coc khoan nhdi:

Bang tinh khi lwgng bé tong - ¢t thép coc nhdi:

. . V bé tong V bé
So Lcoc So b. kinh
1 coc tong Tbo

TT (m) | lugng | coc (m) (m3) ()

KL CT
1 coc

(Kg)

KL CT
Tbo
(Kg)

1 39.1 | 129 0.8 19.64 25144

1350

172800

Tong cong | 39.1 | 129 2415.4

172800
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1.2. Thi céng twong trong dat:

Bing tinh khéi lwong bé tong - ¢t thép coc Barrette:

KL
) ) KL CT
S6 Lcoc S6 K.Thuéc | Vbétong | Vbétong | CT 1 —_
0
TT (m) | luong | coc (m) | Icoc (m?) | Tbo(m3) | coc
(Kg)
(Kg)
1 22 23 0.8x8 140.8 3238.4 | 4069 | 93587
Téng cong 23 3238.4 93587
1.3. Thi céng dai coc:
Bang thong ké khdi lwgng van khudén dai coc
i Khéi luong cop o Tong
. Tong , Tong so
Cau kién . So pha . DTVK
(Dii coc) chiéu | Cao | cau kién o 1
ai coc uon X 5 cho
| Dai e Tam | MA | o g -
(mmxmm) | hiéu dai
1500x50x5 D 4
300x1500x | HP15
144
50 30
b2 21.6 | 2.5 6 54
1500x50x5 D A
0 1550
500x1500x | HP15
128
50 30
b3 32 |25 2 80
1500x50x5 D A
0 1550
500x1500x | HP15
b4 60 | 2.5 1 240 150
50 30

T -
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1500x50x5 D A
0 1550
Tong 1114
Bang thong ké khoi lrgng bé tong ¢t thép dai coc
S6 | Loai | S6 Kich thuéc (m) \Y% \% KL
bétong | bétong CT Tbo
TT | mong | luong | Dai | Rong | Cao | 16t (m3) | (m?) (Kg)
1 bl 12 4 2.5 22.2 480 24000
2 b2 6 6.4 2.5 | 17.286 384 19200
3 b3 2 12 2.5 | 10.578 240 12000
4 b4 1 15 15 2.5 | 23.409 562.5 28125
Tong cong 73.473 | 1666.5 83.325
II- Cong tac thi cong ph?m than:
2.1. Céng tac thi cong ct 16i, dAm san:
2.1.1. Théng ké khoi lwong vin khudn:
Tang ham 1,2
L S6 | Kich thudc chu kien (m) | Dién | Tong
Tén cau kién tich | dién
lugng | b h 1 (m*) | tich
R 14 1 1 2.9 11.6 [162.4
Cot
8 1.3 1.3 2.9 15.08 | 120.64
Dam 27 1.2 0.2 9 14.4 |388.8
San 1 59 31 0.2 1829 | 1829
L3 | Doc 4 9 0.3 2.9 [53.94215.76
thang [ Ngang 8 2.6 0.3 2.9 16.82 | 134.56
may | Phia cira 12 0.35 0.3 2.9 3.77 |45.24
Cau | Ban thang 4 1.4 0.08 32 |4.62 |18.48
thang | iy nghi |2 1.5 0.08 3.1 |4.65 |93

-
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Cén thang 4 0.1 0.3 3.2 2.71 [10.84
Dam  chiéu
nghi 2 0.2 0.3 3.1 1.984 | 3.968
Dam  chiéu
to1 2 0.2 0.3 3.1 1.984 | 3.968
2.1.2.Thong ké khoi lirong bé téng:
Tang ham 1, 2
, S6 | Kich thuéc ciu kién (m) |Dién | Tong
Tén cau kién tich dién
11I(_Yl’lg b h 1 (mZ) tich
) 14 |1 1 29 (29 40.6
Cot
8 1.3 1.3 2.9 4901 |[39.208
Dam 27 1.2 0.2 9 2.16 |58.32
San 1 59 31 0.2 365.8 [365.8
Lsi | Doc 2 8.2 0.3 2.9 [7.134 |14.268
thang | Ngang 8 2.6 0.3 2.9 (2262 |18.096
MAy | Phia ctra 12 0.35 0.3 2.9 0.3045 | 3.654
Ban thang 4 1.4 0.08 32 0.358 [1.434
c Chiéu nghi 2 1.5 0.08 3.1 0.372 (0.744
au ,
thang | COn thang 4 0.1 0.3 32 [0.096 |0.384
Dam chiéu nghi |2 0.2 0.3 3.1 ]0.186 [0.372
Dam chiutsi |2 0.2 0.3 3.1 |0.186 |0.372
2.2.3. Thong ké khoi lwong cot thép:
Ham lugng cbt thép ddi voi tung loai cAu kién duge léiy nhu sau:
+ Cot : 170 kg/1m?> bé tong.
+ Dam chinh : 220 kg/1m? bé tong.
+ Dam phu : 150 kg/1m?> bé tong.
+ San :50 kg/Im? bé tong.
A £ Thé  tich [ Him Khoi
Tén cau kién So £
BT luong cot | lugng
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lugng | m’ thép (kg)
14 40.6 170 6902
Cot
8 39.208 170 6665.36
Dam 27 58.32 220 12830.4
San 1 365.8 50 18290
Lsi Doc 2 14.268 220 3138.96
thang Ngang 8 18.096 220 3981.12
maty | Phia ctra 12 3.654 220 803.88
Ban thang 4 1.434 50 71.7
‘ Chiéu nghi 2 0.744 50 37.2
Cau R
thang C(‘)n thanfg 4 0.384 150 57.6
Dam chiéu nghi |7 0.372 150 55.8
Dam chiéu t&i ) 0.372 150 55.8

C- THIET KE BIEN PHAP TO CHU'C CAC CONG TAC CHU YEU.
I. Muc dich va y nghia ciia cdng tac thiét ké va té chirc thi cong:
1.1. Muc dich:

Cong tac thiét ké to chirc thi cong giup cho ta ndm duge mot s6 kién thirc co ban vé viéc
1ap ké hoach san xuat (tién do) va mit bang san xuat phuc vu cho cong tac thi cong, dong thoi
né gitip cho ching ta nim duoc 1y lun va nang cao dan vé hiéu biét thuc té dé cé d trinh do
chi dao thi cong trén cong trudng.

Muc dich cudi ciing nham :

- Nang cao dugc ndng suét lao dong va hi¢u suét cua cac loai may moc, thiét bi phuc vu
cho thi cong.

- Pam bao dugc chét lugng cong trinh.

- Pam bao dugc an toan lao dong cho cong nhan va do bén cho cong trinh.

- Pam bao duogc thoi han thi cong.

- Ha duogc giéd thanh cho cong trinh xay dung.

T -
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1. 2. Y nghia:
Cong tac thiét ké t6 chirc thi cong gitip cho ta co thé dam nhiém thi céng tu chu trong cac
cong viéc sau :
- Chi dao thi cong ngoai cong truong.
- Biéu phbi nhip nhang cac khau phuc vu cho thi cong:
+ Khai théc va ché bién vat liéu.
+ Gia cong ciu kién va cac ban thanh pham.
+ Van chuyén, boc dd cac loai vat liéu, ciu kién ...
+ Xay hoic ldp cac bo phan cong trinh.
+ Trang tri va hoan thién cong trinh.
- Phéi hop cong tac mot cach khoa hoc giita cong trudng véi cac xi nghiép hodc cac co s
san xuat khac.
- Diéu dong mot cach hop li nhiéu don vi san xuit trong ciing mot thoi gian va trén cung
mot dia diém xay dung.
- Huy d6ng mot cach can ddi va quan 1i duoc nhidu mit nhu: nhéan lyc, vat tu, dung cu ,
may moc, thiét bi, phuong tién, tién vén, ...trong ca thoi gian xay dung.
IL. Ni dung va nhitng nguyén tic chinh trong thiét ké t6 chirc thi cong:

2.1. Noi dung:

- Cong tac thiét ké t6 churc thi cong c6 mot tim quan trong dic biét vi n6 nghién ciru vé
céch t6 chirc va ké hoach san xuét.

- Pbi tuong cu thé cua viéc thiét ké td chuc thi cong la:

+ Lap tién d6 thi cong hop 1y dé diéu dong nhan lyc, vat liéu, may moc, thiét bi,
phuong tién van chuyén, cdu lip va sir dung cac ngudn dién, nude nham thi cong tot nhét va
ha gia thanh thip nhit cho cong trinh.

+ Lap tong mit bang thi cong hop 1y dé phat huy dugc cac dicu kién tich cuc khi xay
dung nhu: diéu kién dia chit, thuy vin, thoi tiét, khi hiu, huéng gi6, dién nudbc,...dong thoi
khic phuc duoc cac diéu kién han ché dé mat bang thi cong c6 tac dung tot nhat vé k¥ thuat va

ré nhat vé kinh té.

T -
AT -

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN  Trang 208




PO AN TOT NGHIEP PHAN THI CONG 20% VIETCOMBANK TOWER

- .,."l-_.-*

- Trén co s& can ddi va diéu hoa moi kha nang dé huy dong, nghién ctru, lap ké hoach chi
dao thi cong trong ca qué trinh xay dung dé dam bao cong trinh dugc hoan thanh dang nhit
hodc vuot mire ké hoach thoi gian dé som dua cong trinh vao st dung.

2.2. Nhitng nguyén tic chinh:

2.2.1./ Hiéu qud kinh té t6i wu:
Giai phap thi cong dugce lya chon phai dat dugce nhitng yéu cau sau:

- Giai phap d6 phai rat ngin duoc thoi han thi cong.

- Phai gop phan tang ning suat lao dong, giam chi phi lao dong.

- Ha gia thanh x4y lip.

- Phai gép phan nang cao chat luong xay lap.

- Pam bao cac yéu cau vé an toan lao dong, vé sinh méi trudng.

- Thi cong xay dung phan 16n 13 phai tién hanh ngoai troi, do d6 cac diéu kién vé thoi
tiét, khi hau c6 anh hudng rat 16n dén toc do thi cong, & nudc ta mua bio thudng kéo dai gay
nén can tré 16n va tac hai nhiéu dén viéc xdy dung. Vi vdy, thiét ké t6 chirc thi cong phai c6
ké hoach d6i pho véi thoi tiét, khi hau,... ddm bao cho cong tac thi cong van duge tién hanh
binh thuong va lién tuc.

II1. Lwa chon phwong 4n t6 chirc thi cong cong trinh:

C6 3 phuong phap chinh dé t6 chirc thi cong xdy dung cong trinh 1a: tudn ty, song
song, va phuong phap day chuyén. Mdi phuong phap c6 wu nhuge diém riéng, tiy theo céac
diéu kién cu thé cta cac phuong phap d6 duge ap dung triét dé hay timg phan hoic két hop
déu v6i mot muc dich 1a dua lai hiéu qua san xuét cao nhat.

3.1. Phwong phap tuiin tu:
Qua trinh thi cong dugc tién hanh lan luot tir d6i tuong nay sang dbi tuong khéac theo mot trat
tu da qui dinh.
- Uu diém: d& t6 chirc san xuét va quan 1y chat luong, ché do sir dung tai nguyén thap va
6n dinh.
- Nhuoc diém: thoi gian thi cong kéo dai, tinh chuyén mén hoa thap, gia thanh cao.

3.2. Phwong phap song song:
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Nguyén tic to chire thi cong theo phuong phap ndy 13 cac san phdm xay dung dugc bat dau
thi cong cuing mot thoi diém va két thic sau mot khoang thdi gian nhu nhau.

- Uu diém: rat ngin dugc thoi gian thi cong, giam ¢ dong von san xuit.

- Nhuogc diém: doi hoi sy tp trung san xuat cao, nhu ciu tai nguyén 16n, dé& gy ra sai

pham hang loat rit lang phi.
3.3. Phwong phap diy chuyén:

La su két hop mot cach logic phuong phép tuén ty va song song, khic phuc nhimg nhugc
diém va nhitng vu diém cua cac phuong phap trén. Dé thi cong theo phuong phap xay dung
day chuyén, chia qua trinh k¥ thuat thi cong mot san phim xay dung thanh n qua trinh thanh
phan va qui dinh thoi han tién hanh cac qua trinh d6 cho mot san pham 13 nhu nhau, ddng thoi
phdi hop céc qué trinh nay mot cach nhip nhang vé thoi gian va khong gian theo nguyén tac:

- Thuyc hién tuan tu cac qua trinh thanh phan cung loai tir san pham ndy sang san phdm

khac.

- Thuec hién song song cac qua trinh thanh phan khac loai trén cac san phadm khac nhau.

( San xuat ddy chuyén 1a phuong phap t6 chirc tién tién nhat c6 dugc do két qua cua su
phan cong lao dong hop 1y, chuyén mon héa cac thao tac va hop tac hoa trong san xuat.

Dac trung ctia n6 1a sy chuyén mon hoa cao cac khu vuc va vi tri cong tac, han ché cac
danh muc san phém can ché tao, su can dbi cua nang lyc san XUt va tinh nhip nhang song
song lién tuc cua cac qua trinh. Két qua 1a cing mot ning luc san xuat nhu nhau, ngudi ta san
xuat nhanh hon, san pham nhiéu hon, chi phi lao dong va gia thanh thip hon, nhu cau vé
nguyén vat liéu va lao dong diéu hoa lién tuc.

Chinh vi phuong phap day chuyén c6 nhiéu wu diém néi bat nén trong pham vi d6 an
nay lya chon phwong phap ddy chuyén dé t6 chuc thi cong cong trinh.
IV. Lap tién dd thi cong:
4.1. Vai tro ciia ké hoach tién dé trong san xuét xiy dwng:
Lap ké hoach tién do 1a quyét dinh trudc xem qud trinh thyc hién muc ti€u phai lam gi,

cach lam nhu thé nao, khi nao lam va nguo1 nao phai lam cai gi.
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Ké hoach 1am cho cac sy viéc co thé xay ra phai xay ra, néu khong c6 ké hoach cé thé
chung khong xay ra. Lap ké hoach tién do 1a sy du bao twong lai, mac du viéc tién doan tuong
lai 1 kho chinh x4c, doi khi ndm ngoai du kién cta con ngudi, né cé thé pha v ca nhitng ké
hoach tién do6 t6t nhat, nhung néu khong c6 ké hoach thi sy viéc hoan toan xdy ra mot cach
ngau nhién hoan toan.

Lap ké hoach 14 diéu hét strc kho khin, doi hoi nguoi lap ké hoach tién d6 khong nhirng co
kinh nghiém san xuat xay dung ma con c6 hiéu biét khoa hoc dy bao va am tudng cong nghé
san xuat mot cach chi tiét, ty my va mot kién thirc sau rong.

Chinh vi vay viéc 1ap ké hoach tién dd chiém vai tro hét suc quan trong trong san Xuét
xay dung, cu thé 1a:

4.2. Sw déng gép ciia ké hoach tién d vao viéc thwe hién muc tiéu:

Muc dich cua vi¢e lap ké hoach tién d6 va nhiing ké hoach phu tro la nham hoan thanh
nhirg muyc dich va muyc tiéu cua san xuat xay dung.

Lap ké hoach tién d6 va viéc kiém tra thuc hién san xuat trong xay dung la hai viéc
khong thé tach roi nhau khong c6 ké hoach tién do thi khong thé kiém tra dugc vi kiém tra c6
nghia 13 giit cho cac hoat dong theo dung tién trinh thoi gian bang cach diéu chinh céc sai léch
so voi thoi gian da dinh trong tién do ban ké hoach tién d6 cung cip cho ta tiéu chuin dé kiém
tra.

4.3. Tinh hiéu qua ciia ké hoach tién do:

Tinh hi€u qua cua ké hoach tién d6 duoc do béng dong gop cua nd vao thyc hién muc
tiéu san xuit dang véi chi phi va cac yéu tb tai nguyén khac da dy kién.

4.4. TAm quan trong cia ké hoach tién dé:

Lap ké hoach tién d6 nhdm nhirg muc dich quan trong sau day:

- Ung phé véi su bat dinh va su thay doi:

Su bét dinh va sy thay doi lam viéc phai 1ap ké hoach tién d9 1a tat yéu nhung tuwong lai
lai rét it khi chidc chidn va twong lai cang xa thi cic két qua cta quyét dinh cang kém chic chin
ngay nhitng khi trong lai c6 d6 chic chan kha cao thi viéc 1ap ké hoach tién d6 van 1a can thiét

dé 1a vi cach quan ly t6t nhat 1a cach dat duge muc tiéu da dé ra.
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Du cho ¢6 thé dy doan dugc nhiing sy thay déi trong qua trinh thyc hién tién do thi
viéc kho khin trong khi 14p ké hoach tién d6 van 1a diéu khé khan.

- Tap trung sy chu y lanh dao thi cong vao cac muc tiéu quan trong:

Toan by cong viee 1ap ké hoach tién d6 nham thuc hién cac muc tiéu cla san xuat xay
dung nén viéc lap ké hoach tién d6 cho théy r0 cac muc ti€u nay.

Pé tién hanh quan 1y t6t cac muc tiéu cua san xuat, ngudi quan 1y phai 1ap ké hoach
tién do dé xem xét tuong lai, phai dinh ky soat xét lai ké hoach dé sira ddi va m& rong néu can
thiét dé dat cac muc tiéu da dé ra.

- Tao kha néng tac nghiép kinh té:

Viéc 1ap ké hoach tién do s& tao kha ning cuc tiéu hod chi phi xay dung vi né giup cho
cach nhin chu trong vao cac hoat dong co6 hi¢u qua va su phu hop.

Ké hoach tién do 1a hoat dong c6 du bao trén co s¢ khoa hoc thay thé cho céac hoat
dong ty phat, thiéu phdi hop bang nhitng nd luc c6 dinh huéng chung, thay thé ludng hoat
dong thit thuong bang ludng hoat dong déu din. Lap ké hoach tién d6 da 1am thay thé nhiing
phan xét voi vang bang nhiing quyét dinh c6 cin nhac k¥ cang va duoc luan gia than trong.

- Tao kha nang kiém tra cong viéc dwoc thuan loi:

Khong thé kiém tra duoc su tién hanh cong vi¢c khi khong cé muc ti€u 1o rang da dinh dé
do luong kiém tra 1a cach hudng t6i twong lai trén co s& xem xét cai thuc tai khong co ké
hoach tién dd thi khong c6 can ctr dé kiém tra.

IV - T6 chirc thi cdng phin ngim:
Qua trinh thi cong phan ngidm céng trinh bao gdm céc qué trinh thanh phan sau :
1. Thi cong tuwong trong dat, coc khoan nhoi.
2. Thi cong dao dat dén cao trinh -2.85m
3. Thi cong san tang 1.
3. Thi cong dao dat dén cao trinh -6.15 , thi cong san ting ham 1
4. Thi cong dao dat dén cao trinh -9.15, d6 bé tong dai mong, gidng mong.
5. Dap dat dén cao trinh san tang ham 2, thi cong san ting ham 2

6. Thi cong cot 16 ting hdm 2 dén ting 1.
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4.1. Thi céng twong trong dat, coc khoan nhoi:
Qua trinh thi céng tudng trong dit, coc khoan nhdi dugce tién hanh dong thdi gdm cac bude
sau :
B1 : Thi cong tuong trong dat d6t 1 dén dbt 23.
B2 : Thi cong coc khoan nhdi s6 1 dén sb 129.
Thoi gian thi cong tudng trong dt va coc khoan nhoi 1a 88 ngay.
4.2- Thi cong san tang 1:
Qua trinh thi cong san tang 1 bao gdm céc qu4 trinh sau :
1. Pao dit dén cao trinh -2.85 m, ddm ky,
2. Lap dat van khudn dam san tang 1
3. Lap dat cbt thép san, dam tang 1.
4. D6 bé tong san, dam ting 1.
Chia cong trinh ra lam 3 phan doan c6 khdi luvong twong dwong nhau nhu sau :
+ Phan doan 1 : truc 1 - truc 3
+ Phan doan 2 : truc 3 - truc 5
+ Phan doan 3 : truc 5 - truc 7
4.2.1/ Xac dinh chi phi nhan cong :
Ap dung Dinh murc 24 dé tinh lugng chi phi nhan cong trén 1 phan doan khi thi cong san tang
I:

Ma hiéu 5i ; '
) Cong viée Pinh mirc Khoi Chi Aphl
Pinh mirc i lugng lao dong
¢ s 0,67 Cong/100m3 6
AB.2112 bao dat bang may 861 m’
0.294 ca/100m3 3
AB.1121 Pao dat thu cong 0.504 Cong/1m3 |98 m? 48
2 , A 18.405
AF.861 Lap dung véan khudn san cong/100m2 610 m2 112
AF.863 | Lép dyng van khuon dim | 20 13om2 |27
‘ p Qung cong/100m2
AF.615 Lap dat c6t thép Dam 9,1 cong/1Tan 43T 39
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AF.617 Lap dat cot thép San 10.91 cong/1Tan | 6.1 67
, . 2,56 cong/1 m3 50
AF.323 Do bétong dam 19.44 m3
0,033 ca/lm’ 1 ca
, 1,58 cong/1m3 193
AF.323 Do bétong san 122 m3
0,033 ca/lm’ 4 ca
AF.861 Théo d& van khudn san 3.3 cong/100m2 | 610 m2 20
AF.863 Thao d& van khuoén dam | 3.7 cong/100m2 | 130m2 5

4.2.2/ Xac dinh nhip cong tac :

Chon 6 thg chuyén nghiép dé thi cong cac qua trinh thanh phan c6 co cdu theo dinh mutrc 726

2 R N 2 Phan theo thg bac
TT To thg chuyén nghi¢p | Tong so
1 2 3 4 5
1 Pao (dap) dat thi cong | 3 1 1 1
2 Lap dung van khuon 1 1 2
3 Lap dat cot thép 10 4 3 2 4
4 Do bétong 4 3 1 1
5 Théo d& van khudn 2 1 1
P .a,
Xac dinh nhip cong tac cua mot phan doan cho cac qua trinh: K, = ”'—]C\l;’
© n..N,
V6i P, .a; 1a chiphi lao dong
ne : 13 hé s ca lam viée (véine = 1)
Ni: tong s nhan cong
Kjj : nhip cong tac
. , Nhip
Qua trinh thi cong Chi P i Tétho |cong
lao dong ,
tac
Pao dit bang may 2.5ca 1 may 3
Pao dét tha cong 48 5 3
Lap van khuon dam san | 139 11 3
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Lap dit cot thép 106 4 3
Do bétong 5ca 5 may 1
Théao do van khuon 25 8 3

4.3- Thi cong san tang him 1:

Qua trinh thi cong san ting ham 1 bao gém cac qua trinh sau :

1. Pao dat bang co gidi dén ¢t -6.15 m, dam ki

2. Lap van khuon dam san.

3. Lap dat cbt thép san.

4. D6 bétong san, dam tang 1.
Chia cong trinh ra lam 3 phan doan nhu ting 1

4.3.1. Xac dinh chi phi nhan cong :

Ap dung Pinh mirc 24 dé tinh luong chi phi nhan cong trén 1 phan doan khi thi cong san

tang ham 1:

Ma hi¢u & : ‘
) Cong viéc Pinh mirc Khoi Chi Aphl
Pinh mirc : lrgng lao dong
L s 0,67 Cong/100m3 12
AB.2112 bao dat bang may 1712 m?
0.294 ca/100m3 5
AB.1121 Dao dat thi cong 0.504 Cong/Im3 | 190 m? 96
< , A s 18.405
AF.861 Lap dung van khuon san cong/100m2 610 m2 112
AF.863 Lép dung van khuon dim | 204 130m2 |27
) P GHmg cong/100m?2
AF.615 Lap dat cot thép Dam 9,1 cong/1Tan 43T 39
AF.617 Lap dat ¢t thép San 10.91 cong/1Tan | 6.1 67
, . 2,56 cong/1 m3 50
AF.323 Do bétong dam 19.44 m3
0,033 ca/lm? 1ca
, 1,58 cong/Im3 193
AF.323 Do bétong san 122 m3
0,033 ca/lm? 4 ca
AF.861 Thao d& van khuon san 3.3 cong/100m2 | 610 m2 20
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AF.863 Thao d& van khuoén dam | 3.7 cong/100m2 | 130m2 5

4.3.2. Xac dinh nhip cong tdac :

Chon 6 thg chuyén nghiép dé thi cong cac qua trinh thanh phan c6 co cdu theo dinh mutrc 726

: b -ay
Xac dinh nhip cong tac ciia mot phan doan cho cac qua trinh: K, = ——

n,N,
V6i P, .a; 1a chiphi lao dong

nc : 1a hé so ca lam viéc (voine = 1)

Nt : tong sO nhan cong

Kjj : nhip cong tac
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Qué trinh thi cong g:)‘ d@nghi Té tho Efﬁg
tac
Dao dit bang may S5ca 1 may 5
Dao dét thu cong 96 7 5
Lép van khudn dim san | 139 7 5
Lap dat ¢t thép 106 2 5
D6 bétong Sca 5 may 1
Théao d& van khudn 25 6 4

4.4. Thi cong san ting him 2:
Qua trinh thi cong san ting ham 2 bao gém cac qua trinh sau :
1. Bao dat bang co giéi dén cbt -9.15m.
. Pao dat bang thu cong & cac vi tri may dao khong thé dao duoc.

. Thi cong dap dau coc.

2
3
4. Lap dat cdt thép dai coc
5. Lép dat van khuon dai coc.
6. D6 bétong dai coc.
7. Thao van khuon dai coc.
8. Dép dit dén cao trinh -7,1 m, dim k¥, rai 16p cat den day 20 mm sau d6 dung vira
ximang méc thap lang 1én mot 16p 10 mm.
9. Lip dat cbt thép san, dam ting ham 2.
10. 6 bétong san, dam ting ham 2.
Chia cong trinh ra lam 3 phan doan nhu tang 1

4.4.1. Xac dinh chi phi nhan cong:
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Ap dung Pinh mtrc 24 d¢ tinh luong chi phi nhan cong trén 1 phan doan khi thi cong san tang
ham 2:

SVTH: NGUYEN QUANG TUNG - LOP 03X1A— KHOA XAY DUNG DD&CN

Ma hiéu A 5 . , Khéi Chi phi
. ] Cong viéc Pinh mirc lwon lao
Pinh mirc ne dong
o ) 0,67 Cong/100m3 12
AB.2112 bao dat bang may 1842 m?
0.294 ca/100m3 6
AB.1121 Pao dt thu cong 0.504 Cong/1m3 204.7 m? | 105
_ . 2,02 cong/ 1m3 39
AH.211 Thi cong dap dau coc 19.37 m?
1,05 ca/ Im® 20
AF.611 Lap dung c6t thép dai 6,35cong/ 1Tan  [27.7T |177
AF.811 Lap dyng van khuon dai | 31,9 cong/ 100m2 [371m2 | 120
. 1,402 cong/1m3 778
AF.615 Do bétong dai 555.5 m?
0,033 ca/lm’ 18
AF.811 Théo véan khudn dai 6,38 cong/ 100m2 | 371 m? |67
AB.1121 | Pbap dat 0,67 Cong/ Im3 | 81.5m? |54
AF.615 Lap dat c6t thép Dam 9,1 cong/1Tan 43T 39
AF.617 Lap dat ¢t thép San 10.91 cong/1Tan | 6.1 67
, . 2,56 cong/1 m3 50
AF323 | Db bétong dim 19.44
0,033 ca/lm’ m3 lca
, . 1,58 cong/Im3 193
AF.323 Do bétong dam 122 m3
0,033 ca/lm’ 4 ca
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4.4.2/ Xac dinh nhip cong tac :
Bang lra chon to ddi chuyén nghiép

TT Té th(.)' (.:!\luyén Téng sé Phan theo thQ’ bz'jc

nghi¢p 1 2 3 4 | 5

1 | Pao(dap) dat thu cong 3 1 1 1

2 Lip dung van khudn 4 1 1 2

3 Lap dit cot thép 10 4 3 2 | 4

4 Do bétong 9 4 3 1 1

5 Thao do van khuon 4 1 1 2

6 Dap dau coc 2 2

Bang xac dinh nhip cong tac ciia cia m¢t phan doan cho cac qua trinh

Qua trinh thi cong Chi phi lao déng | T6 tho | Nhip cong tic
Dao dit bang may 6 ca 1 may 6
Dao dat thii cong 105 7 5
Thi cong dap dau coc 39 5 4
Lip dung cdt thép dai 177 4 5
Lip dung van khuon dai 120 7 4
Do bétong dai 18 4 5
Thao van khu6n dai 67 7 5
Dip dat 54 4 5
Lip dit ¢t thép dam san 106 2 5
D6 bétong dam san Sca 5 may 1

4.5. Giai doan 5: Thi cong cot 16i tang ham 2:
Qua trinh thi cong san ting ham 2 bao gém cac qua trinh sau :

1. Lap dit cot thép cot, 15

2. Lap dat van khuon cot, 16i

3. Thi cong d6 bétong.

Chia cong trinh ra lam 3 phan doan c6 khdi luong twong dwong nhau nhu sau :
+ Phan doan 1 : truc 1 - truc 3
+ Phan doan 2 : truc 3 - truc 5

T -
AT -
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+ Phan doan 3 : truc 5 - truc 7
4.5.1/ Xac dinh chi phi nhan cong:
Ap dung Pinh murc 24 dé tinh luong chi phi nhan cong trén 1 phan doan khi thi cong cot 15i

mdi tang:
Ma L
hi¢u N . Knéi | Chiphi
N Cong viéc Pinh mirc lao
Dinh lwgng n
. dong
muwc
AF.613 | Lap dat cot thép 16i 9.1cong/1Tan |2.641 T| 24
AF.614 | Lap dat cbt thép cot 8.48 cong/1Tan |4.522T| 39

AF.862 | Gia cong, lap dung VK 15i 32,64 cong/ 100m2 | 132m? 43
AF.834 | Gia cong, lap dung VK cot 31,9 cong/ 100m2 94 m? 30

x 2,56 cong/m3 31
AF.321 | Db bétong 15i 5 12.06
0,033 ca/lm? m 0.3 ca
x 3,04 cong/m3 81
AF.322 | B4 bétong cot 5 26.67
0,033 ca/lm? m 0.8 ca
AF.862 | Thao van khuén 101 5,63 cong/ 100m2 | 132m? 8
AF.834 | Thao van khuén cot 6,38 cong/ 100m2 | 94 m? 6

4.5.2/ Xac dinh nhip cong tac :
Bang lra chon t6 ddi chuyén nghiép

Phan theo thg bac
TT | Té the chuyén nghiép | Téngsé |1 |2 3 4 5
1 Lip dit cot thép 10 4 |3 2 4
2 Lip dung van khuon 4 1 1 2
3 Db bétong 9 4 |3 1 1
4 Thao do van khuon 4 1 1 2
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Bang xac dinh nhip cong tac ciia cia mot phan doan cho cac qua trinh
Qua trinh thi cong Chi phi lao dong | To the Nhip cong tac

Lip dit cdt thép 63 6 1

Gia cong, lap dung VK 73 9 2

D6 bétong 16i 1.1ca 1 may 1

Thao van khudn 14 7 1

Tién d6 thi cong dugc trinh bay trong ban v& TC 04.
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-

Bétong B2S cé:
Cot thép Al cé:

R=Ry= 225 Mpa

Ry=14.5 Mpa

Ry=1.05 Mpa

T =

E»=30.000 Mpa
Es=210.000 Mpa

i So' b¢ chon dai
X Phin| Quoin [Tiét| @ | b [ h | a | by | sq | Sua -
Tang . i So 14 S Pwi P
tir di¢n )
(kN) (KN/m)| (cm) | (em) | (em) | (cm) | mm) | (mm) | nDADR] ) | (mm)
396.30 | Géi 150 653 6 | 8 | 150] 1.059
D1 7200 120f 40 | 3 | 37 0.855
88.00 [Nhip 300 (2940 6 | 8 | 150 1.059
A 239.00 | Géi 150 [1083] 6 | 8 | 150] 1.059
TANG | ) 7200 120f 40 | 3 | 37 0.855
HAM 2 74.50 |Nhip 300 (3473 6 | 8 | 150 1.059
378.00 | Géi 150 685 | 6 | 8 | 150] 1.059
D3 7200 120f 40 | 3 | 37 0.855
70.60 | Nhip 300 |3665| 6 | 8 | 150 1.059
418.40 | Géi 150618 6 | 8 | 15| 1.059
D1 7200 120f 40 | 3 | 37 0.855
94.90 |Nhip 300 |2726] 6 | 8 | 150 1.059
A 24350 | Géi 150 [1063] 6 | 8 | 150] 1.059
TANG | ) 7200 120f 40 | 3 | 37 0.855
HAM1 74.80 [Nhip 300 [3459| 6 8 [ 150 1.059
391.00 | Géi 150662 6 | 8 |15 1.059
D3 7200 120f 40 | 3 | 37 0.855
71.40 |Nhip 300 3624 6 | 8 | 150 1.059
427.80| Géi 150 605 | 6 | 8 |15 ] 1.059
D1 7200 120f 40 | 3 | 37 0.855
98.10 | Nhip 300 (2638 6 | 8 | 150 1.059
TANG 224.00 | Géi 150 [1155] 6 | 8 | 150] 1.059
1+LUN| D2 7200 120f 40 | 3 | 37 0.855
G 67.40 |Nhip 300|383 6 | 8 | 150 1.059
385.00 | Géi 150 672 6 | 8 |15 1.059
D3 7200 120f 40 | 3 | 37 0.855
66.90 | Nhip 300 |3868| 6 | 8 | 150 1.059
47540 | Géi 150|544 | 6 | 8 | 150] 1.059
D1 7200 120f 40 | 3 | 37 0.855
111.90 |Nhip 300 (2312 6 | 8 | 150 1.059
A 217.10| Géi 150 [1192] 6 | 8 | 150] 1.059
TANG | 1) 7200 120f 40 | 3 | 37 0.855
2-5 68.50 | Nhip 300 (37771 6 | 8 | 150 1.059
397.40 | Géi 150651 6 | 8 |15 1.059
D3 7200 120f 40 | 3 | 37 0.855
68.10 | Nhip 300 (3799 6 | 8 | 150 1.059
478.00| Géi 150541 7 | 8 | 15| 1.068
D1 7200 120f 40 | 3 | 37 0.855
115.80 | Nhip 300 (2234 7 | 8 | 150 1.068
TANG 208.30 | Géi 150 [1242] 7 | 8 | 150] 1.068
D2 7200 120f 40 | 3 | 37 0.855
6-10 68.60 |Nhip 300 3772 7 | 8 | 150| 1.068
368.00 | Géi 150703 7 | 8 | 150] 1.068
D3 7200 120f 40 | 3 | 37 0.855
67.80 |Nhip 300 |3816] 7 | 8 | 150 1.068
— —
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So b chon dai
Thn Phin| Quoin | Tiét| a g v Q | b | h| a] hy| s [Sm[— o s
g dign So
(kN) (KN/m) | (KN/m) | (KN/m) |(KN/m)| (em) | emy | em) | (cmy | mm) | (mm) | DADD] ) | 12y
453.50 | Géi 150 | 571 | 7 8 | 150
D1 -161.22| 16.00 |-177.22| 72.00| 120| 40 | 3 | 37
112.40 | Nhip 300 | 2302 7 8 | 150
A 198.40 | Géi 150 (1304 7 8 | 150
TANG | b, -66.34 [ 16.00 | -82.34 [ 72.00( 120 40 | 3 | 37
11-15 68.80 | Nhip 300 3761 7 8 | 150
322.60 | Géi 150 | 802 | 7 8 | 150
D3 -121.74| 16.00 |-137.74] 72.00| 120| 40 | 3 | 37
67.40 |Nhip 300 | 3839 7 8 | 150
447.10| Géi 150 | 579 | 7 8 | 150
D1 -159.40( 16.00 |-175.40| 72.00| 120| 40 | 3 | 37
111.30 | Nhip 300 | 2325 7 8 | 150
A 196.50 | Géi 150 (1317 7 8 | 150
TANG | p, -65.08 [ 16.00 | -81.08 [ 72.00[ 120 40 | 3 | 37
16-20 68.80 | Nhip 300 3761 7 8 | 150
313.20| Géi 150 | 826 | 7 8 | 150
D3 -119.76| 16.00 |-135.76] 72.00| 120| 40 | 3 | 37
67.10 |Nhip 300 | 3856 7 8 | 150
967.40 | Géi 167 | 432 8 8 | 150
D1 252.96[ 16.00 |-268.96] 72.00| 120| 50 | 3 | 47
550.90 | Nhip 375|758 8 8 | 150
A 237.50| Géi 167 (1758 8 8 | 150
TANG | p, 91.44 | 16.00 |-107.44[ 72,00 120] 50 | 3 | 47
21 87.80 | Nhip 375 [4755 8 8 | 150
866.80 | Gbi 167 | 482 8 8 | 150
D3 228.82| 16.00 |-244.82| 72.00| 120| 50 | 3 | 47
488.60 | Nhip 375|854 8 8 | 150
212.30| Géi 150 (1219 6 8 | 150
D1 -65.30 [ 16.00 | -81.30 [ 72.00 120 40 | 3 | 37
90.60 | Nhip 300 | 2856 © 8 | 150
A 291.00 | Géi 150 | 889 | 6 8 | 150
TANG [ 1) -111.54| 16.00 |-127.54] 72.00| 120| 40 | 3 | 37
MAI 100.00 | Nhip 300 2587 6 8 | 150
269.40 | Géi 150 | 960 | 6 8 | 150
D3 -77.84 | 16.00 | -93.84 [ 72.00( 120 40 | 3 | 37
200.60 | Nhip 300 | 1290 6 8 | 150
210.60 | Géi 150 (1229 6 8 | 150
D1 -59.56 [ 16.00 | -75.56 [ 72.00 120 40 | 3 | 37
85.90 | Nhip 300 |3012| 6 8 | 150
] 287.30| Géi 150 | 901 | 6 8 | 150
MAI | p2 -78.76 | 16.00 | -94.76 [ 72.00 [ 120 40 | 3 | 37
118.10 | Nhip 300 | 2191 6 8 | 150
262.80 | Géi 150 | 985 | 6 8 | 150
D3 9.28 | 16.00 | -6.72 | 72.00] 120 40 [ 3 | 37
265.60 | Nhip 300|974 ¢ 8 | 150
R i
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PO AN TOT NGHIEP

BANG TINH THEP PAI DAM

VIETCOMBANK TOWER

e -
0,301 Céanh Qo I .
X ié \ M Q sw | Qbmin X sw E ié
Tang Rybh, Ktl:;“ 7| e b . 4 > min 4 “ Ktlre;“ Chon thé,
(kN) (cm) KN.m) |  &N) | (KNm) | &kN) | kN/m) | (KN/m) | (mm)
1,7482 | pat 109.58 348.00 [ 152 | Pat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7482 | pat -66.39 348.00 [ 152 | Pat | 098-s150
TANG | 17482 | pat -30.61 348.00 [ 152 | Pat | 098-s150
it 0 [0.00]344.99] 315.2 271.00 | 348.00
HAM 2| 17482 | pat -67.98 348.00 | 152 | Pat | 08-s150
1,7482 | pat 84.85 348.00 [ 152 | Dat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7482 | pat -68.39 348.00 [ 152 | Pat | 098-s150
1,7482 | pat 139.45 348.00 [ 152 | Pat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7482 | pat -65.47 348.00 [ 152 | Dat | 098-s150
TANG | 17482 | pat -29.03 348.00 [ 152 | Dat | 098-s150
N 0 [0.00]344.99| 315.2 271.00 | 348.00
HAMLI [ 11,7482 | Pat -67.95 348.00 | 152 | Pat | ©8-s150
1,7482 | pat 102.42 348.00 [ 152 | Pat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7482 | Pat -68.31 348.00 [ 152 | Pat | 098-s150
1,7482 | pat 152.15 348.00 [ 152 | Dat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7482 | pat -65.03 348.00 [ 152 | Pat | 098-s150
TANG [ 748> | pat -35.64 348.00 [ 152 | Pat | 085150
1+LUN 0 [0.00]344.99| 315.2 271.00 | 348.00
G 1,7482 | Pat -68.71 348.00 [ 152 | Pat | 098-s150
1,7482 | pat 94.31 348.00 [ 152 | Pat | 098-s150
0 [0.00]344.99| 315.2 271.00 | 348.00
1,7482 | Pat -68.76 348.00 [ 152 | Pat | 098-s150
1,7482 | pat 216.47 348.00 [ 152 | Pat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7482 | Pat -62.93 348.00 [ 152 | Pat | 098-s150
TANG | 17482 | pat -37.84 348.00 [ 152 | Pat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
2-5 | 1,7482 | Pat -68.60 348.00 [ 152 | Pat | 098-s150
1,7482 | pat 111.07 348.00 [ 152 | Pat | 098-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7482 | pat -68.64 348.00 [ 152 | Pat | 098-s150
1,7643 | Pat 219.99 348.00 [ 177 Pat | 08-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
1,7643 | Pat -62.28 348.00 [ 177 | Pat | 098-s150
TANG | 17643 | pat -40.56 348.00 [ 177 | Dat | 08-s150
0 [0.00]344.99] 315.2 271.00 | 348.00
6-10 | 1,764.3 | Pat -68.59 348.00 [ 177 | Pat | ©8-s150
1,7643 | Pat 71.34 348.00 [ 177 | Pat | 098-s150
0 [0.00]344.99| 315.2 271.00 | 348.00
1,7643 | Pat -68.67 348.00 [ 177 | Dat | 08-s150
) a
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0,30, 1911 Cénh Gsw tt .
\ ié ' M Q w | Qbmi R w S ié
Tang Rybh, K::;n h' [ " . B i - " K:am Chon thép|
(kN) (cm) (KN.m) | (kN) | (KN/m) | (kN) | (kN/m) | (KN/m) |(mm)
1,764.3 | Pat 186.88 348.00 | 177 | Pat | ©8-s150
0 00034499 3152 271.00 | 348.00
1,764.3 | Pat -62.84 348.00 | 177 | Pat | ©8-s150
TANG | 17643 | Pat -43.48 348.00 | 177 | Pat | ©8-s150
0 00034499 3152 271.00 | 348.00
11-15 | 1,764.3 | Pat -68.57 348.00 | 177 | Pat | ©8-s150
1,764.3 | Pat 9.99 348.00 | 177 | Pat | 085150
0 00034499 3152 271.00 | 348.00
1,764.3 | Pat -68.71 348.00 | 177 | Pat | ©8-s150
1,764.3 | Pat 178.23 348.00 | 177 | Pat | ©8-s150
0 00034499 3152 271.00 | 348.00
1,764.3 | Pat -63.02 348.00 | 177 | Pat | ©8-s150
TANG | 17643 | Pat -44.02 348.00 | 177 | Pat | ©8-5150
0 00034499 3152 271.00 | 348.00
1620 | 1,764.3 | Dat -68.57 348.00 [ 177 | Dat | ©8-s150
1,764.3 | Pat 0.91 348.00 | 177 | Pat | ©8-s150
0 00034499 3152 271.00 | 348.00
1,764.3 | Pat -68.74 348.00 | 177 | Pat | ©8-s150
2,261.7 | Pat 603.19 603.19 | 117 [Khéng| ©8-s150
0 |0.00| 55667 4004 271.00 | 348.00
2,261.7 | Pat 160.11 348.00 | 202 [ Pat | ©8-s150
TANG | 22617 | Pat -46.67 348.00 | 202 [ Pat | ©8-5150
0 |0.00| 55667 4004 271.00 | 348.00
21 2,261.7 | Pat -68.54 348.00 | 202 | Pat | ©8-s150
2,261.7 | Pat 496.17 496.17 | 142 |Khéng| ©8-s150
0 |0.00| 55667 4004 271.00 | 348.00
2,261.7 | Pat 93.83 348.00 | 202 [ Pat | ©8-5150
1,748.2 | Pat -39.34 348.00 | 152 [ Pat | ©8-s150
0 00034499 3152 271.00 | 348.00
1,748.2 | Pat -66.05 348.00 | 152 [ Pat | ©8-s150
TANG | 17482 | Pat -10.63 348.00 | 152 [ Pat | ©8-s150
A 0 00034499 3152 271.00 | 348.00
MAIL 17482 | pat -64.75 348.00 | 152 | Pat | ©8-s150
1,748.2 | Pat -19.41 348.00 | 152 [ Pat | ©8-s150
0 00034499 3152 271.00 | 348.00
1,748.2 | Pat -42.84 348.00 | 152 [ Pat | ©8-s150
1,748.2 | Pat -39.86 348.00 | 152 | Pat | ©8-s150
0 00034499 3152 271.00 | 348.00
1,748.2 | Pat -66.65 348.00 | 152 | Pat | ©8-s150
] 1,748.2 | Pat -12.19 348.00 | 152 [ Pat | ©8-s150
MAI 0 00034499 3152 271.00 | 348.00
1,748.2 | Pat -61.89 348.00 | 152 [ Pat | ©8-s150
1,748.2 | Pat 21,95 348.00 | 152 [ Pat | ©8-5150
0 00034499 3152 271.00 | 348.00
1,748.2 | Pat -20.88 348.00 | 152 [ Pat | ©8-5150
— —
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ey

BANG TINH COT THEP SAN

VIETCOMBANK TOWER

-

T =

Bétong B25 co: Ry=14.5 Mpa Ry,=1.05 Mpa E»=30.000 Mpa
Cot thép A2 cé: R=R;~= 280 Mpa (z=0.595 ar=0.418
Kich thude Tai trong Chidu day ,
A s Ty so6
STT So d6 san 1 1, g p h a hy "
2/l
(m) (m) (N/m “’) (N/m “’) (mm) (mm) (mm)
20.0 180.0
30.0 170.0
20.0 180.0
S1 9.00 9.00 5,000 4,000 200 1.00
20.0 180.0
20.0 180.0
20.0 180.0
20.0 180.0
30.0 170.0
20.0 180.0
S2 9.00 9.00 5,000 4,000 200 1.00
20.0 180.0
20.0 180.0
20.0 180.0
20.0 180.0
30.0 170.0
1.00
20.0 180.0
S3 9.00 9.00 5,000 4,000 200
20.0 180.0
20.0 180.0
20.0 180.0
20.0 180.0
30.0 170.0
20.0 180.0
S4 9.00 9.00 5,000 4,000 200 1.00
20.0 180.0
20.0 180.0
20.0 180.0
20.0 180.0
30.0 170.0
20.0 180.0
S5 9.00 9.00 5,000 4,000 200 1.00
20.0 180.0
20.0 180.0
20.0 180.0
20.0 180.0
30.0 170.0
20.0 180.0 \
S6 3.00 9.00 5,000 4,000 200 BDam
20.0 180.0
20.0 180.0
20.0 180.0
. -
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PO AN TOT NGHIEP

BANG TINH COT THEP SAN

VIETCOMBANK TOWER

e . —
Moment Tinh thép Chon thép

STT A" | H.luong (4] 'l a®" A | Hlugng
(N.m/m) om ¢ em’im) | W @) (mm) (mm) (mm) em’m) | W

M, = 16,000 0.034 0.983 3.23 0.18% 10 243 150 524 0.29%

M,= 16,000 0.038 0.981 3.43 0.20% 10 229 150 524 0.31%

S1 M= -15,000 0.032 0.984 3.03 0.17% 10 260 200 3.93 0.22%
M= -15,000 0.032 0.984 3.03 0.17% 10 260 200 3.93 0.22%

M, = -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

My, = -27,000 0.057 0.970 5.52 0.31% 12 205 150 7.54 0.42%

M, = 22,000 0.047 0.976 4.47 0.25% 10 176 150 524 0.29%

M,= 22,000 0.052 0.973 4.75 0.28% 10 165 150 524 0.31%

© M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%
M= -21,000 0.045 0.977 4.26 0.24% 10 184 180 4.36 0.24%

M, = -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M, = 22,000 0.047 0.976 4.47 0.25% 10 176 150 524 0.29%

M,= 22,000 0.052 0.973 4.75 0.28% 10 165 150 524 0.31%

S M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%
M= -21,000 0.045 0.977 4.26 0.24% 10 184 180 4.36 0.24%

M, = -26,000 0.055 0.972 5.31 0.29% 10 148 150 524 0.29%

M= -24,000 0.051 0.974 4.89 0.27% 10 161 150 524 0.29%

M, = 22,000 0.047 0.976 4.47 0.25% 10 176 150 524 0.29%

M,= 22,000 0.052 0.973 4.75 0.28% 10 165 150 524 0.31%

4 M= -19,000 0.040 0.979 3.85 0.21% 10 204 200 3.93 0.22%
M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M, = -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M, = 22,000 0.047 0.976 4.47 0.25% 10 176 150 524 0.29%

M,= 22,000 0.052 0.973 4.75 0.28% 10 165 150 524 0.31%

S5 M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%
M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M, = -30,000 0.064 0.967 6.16 0.34% 12 184 150 7.54 0.42%

M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M, = 4,400 0.009 0.995 1.80 0.10% 10 436 150 524 0.29%

M,= 3,000 0.007 0.996 1.70 0.10% 10 462 150 524 0.31%

s6 M= -6,000 0.013 0.994 1.80 0.10% 10 436 150 524 0.29%
M= -33,000 0.070 0.964 6.80 0.38% 12 166 150 7.54 0.42%

M, = -6,000 0.013 0.994 1.80 0.10% 10 436 150 524 0.29%

M= -33,000 0.070 0.964 6.80 0.38% 12 166 120 9.42 0.52%

— —

SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

e



PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - .
BANG TO HOP NOI LUC COT
PT | TD T HT GXT GXP GYT GYS DDXT DDXP DDYT DDYS
Mx 1.525 0.407 -33.606 | 33.606 5.33 -5.33 7.285 -7.285 0.566 -0.566
0 | My -9.782 -4.193 3.797 -3.797 30.985 | -30.985 0.831 -0.831 3.863 -3.863
ci N -1584.51 -312.16 -18.45 18.45 165.23 | -165.23 3.27 -3.27 16 -16
Mx -1.877 -0.026 -10.079 10.079 2.109 -2.109 2.1 2.1 0.24 -0.24
33 My 12.947 5.869 1.909 -1.909 9.786 -9.786 0.409 -0.409 1.1 -1.1
N -1578.17 -312.16 -18.45 18.45 165.23 -165.23 3.27 -3.27 16 -16
Mx 1 0.689 -83.822 | 83.822 1.997 -1.997 18.143 | -18.143 0.182 -0.182
0 | My -0.793 0.056 10.262 | -10.262 | 83.566 | -83.566 2.245 -2.245 10.385 | -10.385
@ N -2846.77 | -628.86 -29.08 29.08 75.11 -75.11 5.29 -5.29 7.28 -7.28
Mx 0.143 0.824 -26.15 26.15 -1.613 1.613 5.388 -5.388 0.236 -0.236
33| My -5.14 -1.916 5.144 -5.144 20.795 | -20.795 1.094 -1.094 2.283 -2.283
TANG N -2834.27 | -628.86 -29.08 29.08 75.11 -75.11 5.29 -5.29 7.28 -7.28
HAM 2 Mx 2.174 1.139 -80.239 | 80.239 | -11.667 11.667 17.352 | -17.352 1.414 -1.414
0 | My -2.342 -0.766 10.292 | -10.292 | 83.419 | -83.419 2.251 -2.251 10.368 | -10.368
3 N -2792.95 | -612.54 -44.65 44.65 -71.24 71.24 7.99 -7.99 6.9 -6.9
Mx -1.72 -0.011 -24.385 | 24.385 -5.461 5.461 5.009 -5.009 0.671 -0.671
33| My -1.611 -0.044 5.075 -5.075 21.128 | -21.128 1.08 -1.08 2319 -2.319
N -2780.44 | -612.54 -44.65 44.65 -71.24 71.24 7.99 -7.99 6.9 -6.9
Mx 2.098 0.576 -29.226 | 29.226 -9.036 9.036 6.32 -6.32 1.052 -1.052
0 | My 8.21 3.752 3.738 -3.738 30.996 | -30.996 0.818 -0.818 3.865 -3.865
c4 N -1523.63 -295.52 -44.2 442 -176.71 176.71 7.82 -7.82 17.11 -17.11
Mx -2.09 -0.127 -8.713 8.713 -4.314 4314 1.803 -1.803 0.515 -0.515
33| My -14.298 -6.162 1.999 -1.999 9.771 9.771 0.428 -0.428 1.098 -1.098
N -1517.29 -295.52 -44.2 442 -176.71 176.71 7.82 -7.82 17.11 -17.11
Mx 2.621 0.327 -19.27 19.27 2.669 -2.669 4.013 -4.013 0.312 -0.312
0 | My -33.707 -15.081 2.888 -2.888 10.922 | -10.922 0.618 -0.618 1.213 -1.213
ci N -1517.02 | -292.02 -18.12 18.12 162.73 | -162.73 3.22 -3.22 15.76 -15.76
Mx -1.797 -0.126 -1.63 1.63 -1.182 1.182 0.325 -0.325 0.133 -0.133
33 My 15.255 7.519 0.756 -0.756 6.311 -6.311 0.154 -0.154 0.655 -0.655
N -1510.68 | -292.02 -18.12 18.12 162.73 | -162.73 3.22 -3.22 15.76 -15.76
Mx -3.336 -0.741 -37.992 37.992 1.156 -1.156 7.819 -7.819 0.112 -0.112
0 | My 1.181 1.436 7.081 -7.081 29.89 -29.89 1.516 -1.516 3.308 -3.308
o N -2722.16 | -585.89 -29.33 29.33 74.29 -74.29 5.31 -5.31 7.2 -7.2
Mx -1.208 0.408 -7.358 7.358 -6.087 6.087 1.423 -1.423 0.686 -0.686
33 My -4.525 -2.038 2.261 -2.261 18.937 | -18.937 0.459 -0.459 1.968 -1.968
TANG N -2709.66 | -585.89 -29.33 29.33 74.29 -74.29 5.31 -5.31 7.2 1.2
HAM 1 Mx 0.316 0.819 -36.702 | 36.702 | -11.045 11.045 7.535 -7.535 1.324 -1.324
0 | My -4.659 -1.801 7.226 -7.226 29.19 -29.19 1.546 -1.546 3.232 -3.232
3 N -2670.23 -570.5 -44.54 44.54 -70.45 70.45 7.97 -7.97 6.83 -6.83
Mx -3.899 -0.799 -6.275 6.275 0.068 -0.068 1.213 -1.213 0.027 -0.027
33| My -0.684 0.319 2.116 -2.116 19.636 | -19.636 0.43 -0.43 2.045 -2.045
N -2657.72 -570.5 -44.54 44.54 -70.45 70.45 7.97 -7.97 6.83 -6.83
Mx 3.667 0.667 -16.027 16.027 -7.237 7.237 3.309 -3.309 0.861 -0.861
0 | My 30.423 14.139 2.703 -2.703 10.966 | -10.966 0.578 -0.578 1.218 -1.218
4 N -1456.72 -275.56 -43.14 43.14 -174.04 174.04 7.64 -7.64 16.86 -16.86
My -2.261 -0.288 -1.64 1.64 -0.455 0.455 0.32 -0.32 0.069 -0.069
33| My -15.94 -7.619 0.819 -0.819 6.281 -6.281 0.168 -0.168 0.652 -0.652
N -1450.38 -275.56 -43.14 43.14 -174.04 174.04 7.64 -7.64 16.86 -16.86
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SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN



PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - T =,
PT | TD TT HT GXT GXP GYT GYS DDXT | DDXP | DDYT | DDYS
My 1.669 -0.061 | -20.403 | 20.403 -1.468 1.468 4.182 -4.182 0.226 -0.226
0 | My -22.07 -8.811 2.524 -2.524 17.806 | -17.806 | 0.533 -0.533 1.98 -1.98
N -1449.3 -271.83 | -17.71 17.71 159.12 | -159.12 3.15 -3.15 15.42 -15.42
My -1.698 0.069 0.138 -0.138 -0.524 0.524 0.259 -0.259 0.079 -0.079
33| My -6.297 -3.084 1.001 -1.001 10.489 | -10.489 0.205 -0.205 1.124 -1.124
ci N | -1442.96 | -271.83 | -17.71 17.71 159.12 | -159.12 3.15 -3.15 15.42 -15.42
My 2.011 -0.141 | -17.195 | 17.195 -2.211 2.211 3.477 -3.477 0.258 -0.258
33| My -0.161 -0.947 0.831 -0.831 7.907 -7.907 0.167 -0.167 0.826 -0.826
N -1425.8 -271.97 | -16.57 16.57 158.28 | -158.28 2.97 -2.97 15.34 -15.34
My -1.311 0.074 4.872 -4.872 0.452 -0.452 1.167 -1.167 0.112 -0.112
6.6 | My 15.604 4.742 -0.695 0.695 0.605 -0.605 0.174 -0.174 0.203 -0.203
N | -141945 | -271.97 | -16.57 16.57 158.28 | -158.28 2.97 -2.97 15.34 -15.34
My -1.386 -0.282 | -33.572 | 33.572 | -2.083 2.083 6.777 -6.777 0.297 -0.297
0 My 0.193 0.585 5.865 -5.865 | 46.738 | -46.738 1.24 -1.24 5.17 -5.17
o) N | -2598.09 | -543.18 | -29.31 29.31 72.6 -72.6 5.3 -5.3 7.04 -7.04
My -2.563 -0.27 5.864 -5.864 -3.384 3.384 1.788 -1.788 0.328 -0.328
6.6 | My -2.872 -0.787 -1.514 1.514 1.849 -1.849 0.415 -0.415 0.591 -0.591
TANG N | -2570.84 | -543.18 | -29.31 29.31 72.6 -72.6 5.3 -5.3 7.04 -7.04
1+LUNG My 1.486 0.793 | -33.152 | 33.152 | -9.637 9.637 6.681 -6.681 1.135 -1.135
0 My -3.077 -1.035 6.044 -6.044 | 45.845 | -45.845 1.275 -1.275 5.072 -5.072
3 N | -2548.12 | -528.74 | -43.89 43.89 -68.83 68.83 7.86 -7.86 6.68 -6.68
My -5.082 -1.017 5.934 -5.934 3.339 -3.339 1.755 -1.755 0.406 -0.406
6.6 | My -0.383 -0.072 -1.7 1.7 2.811 -2.811 0.446 -0.446 0.584 -0.584
N | -2520.88 | -528.74 [ -43.89 43.89 -68.83 68.83 7.86 -7.86 6.68 -6.68
My 2.731 0.275 | -17.288 | 17.288 | -4.749 4.749 3.517 -3.517 0.566 -0.566
0 | My 19.537 8.122 2.293 -2.293 17.828 | -17.828 0.484 -0.484 1.984 -1.984
N | -1389.91 | -255.65 | -41.57 41.57 -170.1 170.1 7.38 -7.38 16.48 -16.48
My -1.806 0.049 -0.557 0.557 -0.36 0.36 0.201 -0.201 0.098 -0.098
33| My 4.874 2.703 1.192 -1.192 10.528 | -10.528 0.244 -0.244 1.129 -1.129
c4 N | -1383.57 | -255.65 [ -41.57 41.57 -170.1 170.1 7.38 -7.38 16.48 -16.48
My 2.666 0.027 | -14.761 | 14.761 -3.048 3.048 2.962 -2.962 0.372 -0.372
33| My -0.87 0.677 0.492 -0.492 7.86 -7.86 0.098 -0.098 0.82 -0.82
N | -1366.73 | -255.87 -40.3 40.3 -168.89 | 168.89 7.17 -7.17 16.37 -16.37
My -1.968 -0.103 3.387 -3.387 0.47 -0.47 0.84 -0.84 0.138 -0.138
6.6 | My | -15.527 -4.706 -0.605 0.605 0.574 -0.574 0.155 -0.155 0.207 -0.207
N | -1360.39 | -255.87 -40.3 40.3 -168.89 | 168.89 7.17 -7.17 16.37 -16.37
My 1.164 -0.331 | -20.671 | 20.671 -0.161 0.161 4.094 -4.094 0.037 -0.037
0| My| -35362 -8.984 2.071 -2.071 19.27 -19.27 0.422 -0.422 2.063 -2.063
ci N | -1357.88 | -259.7 -15.98 15.98 152.56 | -152.56 2.87 -2.87 14.81 -14.81
My -1.102 0.119 5.855 -5.855 0.295 -0.295 1.378 -1.378 0.078 -0.078
33| My 12.159 3.484 -0.564 0.564 0.4 -0.4 0.151 -0.151 0.255 -0.255
N | -1351.54 | -259.7 -15.98 15.98 152.56 | -152.56 2.87 -2.87 14.81 -14.81
My 2.721 0.818 | -34.359 | 34.359 4.039 -4.039 6.692 -6.692 0.426 -0.426
0 My 0.877 -0.024 3.572 -3.572 | 46.087 | -46.087 0.725 -0.725 4.884 -4.884
@ N | -2460.68 | -518.49 | -28.91 28.91 69.78 -69.78 5.22 -5.22 6.77 -6.77
My -3.867 -0.579 9.91 -9.91 -4.132 4.132 2.618 -2.618 0.413 -0.413
33| My -2.31 -0.501 -1.428 1.428 -2.53 2.53 0.415 -0.415 0.933 -0.933
TANG N | -2448.17 | -518.49 | -28.91 28.91 69.78 -69.78 5.22 -5.22 6.77 -6.77
2-5 My 7.656 2.05 -35.938 | 35.938 | -13.776 | 13.776 7.006 -7.006 1.57 -1.57
0 My -2.773 -0.46 3.927 -3.927 44.17 -44.17 0.794 -0.794 4.677 -4.677
e N -2412.8 -504.63 | -42.58 42.58 -66.13 66.13 7.64 -7.64 6.42 -6.42
My -6.739 -1.347 10.489 | -10.489 5.751 -5.751 2.681 -2.681 0.684 -0.684
33| My -0.557 -0.24 -1.636 1.636 -1.33 1.33 0.448 -0.448 0.865 -0.865
N -2400.3 -504.63 | -42.58 42.58 -66.13 66.13 7.64 -7.64 6.42 -6.42
My 3.18 0.185 | -18.811 | 18.811 -6.173 6.173 3.71 -3.71 0.72 -0.72
0 | My | 31.986 8.169 1.85 -1.85 19.331 | -19.331 0.375 -0.375 2.073 -2.073
c4 N -1300.2 -243.96 | -38.15 38.15 | -162.61 | 162.61 6.81 -6.81 15.78 -15.78
My -1.846 -0.08 4.627 -4.627 1.198 -1.198 1.102 -1.102 0.195 -0.195
3.3 My | -12.105 -3.469 -0.447 0.447 0.388 -0.388 0.13 -0.13 0.258 -0.258
N | -1293.86 | -243.96 | -38.15 38.15 | -162.61 | 162.61 6.81 -6.81 15.78 -15.78
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PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - T =,
PT | TD TT HT GXT GXP GYT GYS DDXT | DDXP | DDYT | DDYS
My 0.996 -0.525 -19.43 19.43 -2.296 2.296 3.609 -3.609 0.255 -0.255
0 [ My | -30.402 -8.584 1.663 -1.663 17.48 -17.48 0.316 -0.316 1.79 -1.79
cl N | -1085.27 | -210.26 -13.1 13.1 123.17 | -123.17 2.39 -2.39 12.09 -12.09
Mx -0.656 0.269 8.967 -8.967 0.796 -0.796 1.898 -1.898 0.095 -0.095
33| My 13.453 3.819 -0.906 0.906 -5.029 5.029 0.218 -0.218 0.726 -0.726
N | -1078.93 | -210.26 -13.1 13.1 123.17 | -123.17 2.39 -2.39 12.09 -12.09
My 8.562 1.668 | -26.216 | 26.216 5.542 -5.542 4.929 -4.929 0.562 -0.562
0 | My -0.495 -0.414 2.586 -2.586 | 40.585 | -40.585 0.512 -0.512 4.147 -4.147
© N | -1978.25 | -422.88 | -25.87 25.87 55.37 -55.37 4.66 -4.66 5.42 -5.42
My -7.193 -1.197 18.627 | -18.627 | -4.083 4.083 4.172 -4.172 0.405 -0.405
33| My -0.997 -0.046 -2.305 2.305 | -18.544 | 18.544 0.589 -0.589 2.458 -2.458
TANG N | -1965.75 | -422.88 [ -25.87 25.87 55.37 -55.37 4.66 -4.66 5.42 -5.42
6-10 My 13.57 2.985 | -27.645 | 27.645 | -11.472 | 11472 5.169 -5.169 1.211 -1.211
0 | My -1.242 0.005 2.943 -2.943 38.395 | -38.395 0.574 -0.574 3.927 -3.927
3 N | -1938.98 | 41138 | -35.51 35.51 -52.3 523 6.44 -6.44 5.13 -5.13
My | -10.722 -2.125 19.438 | -19.438 8.817 -8.817 4.271 -4.271 0.999 -0.999
33| My -0.68 -0.428 -2.557 2.557 | -16.988 | 16.988 0.625 -0.625 2.321 -2.321
N | -1926.47 | 41138 | -35.51 35.51 -52.3 523 6.44 -6.44 5.13 -5.13
Mx 3.631 0.159 | -17.401 | 17.401 -3.503 3.503 3.223 -3.223 0.381 -0.381
0 | My | 27.069 7.748 1.41 -1.41 17.469 | -17.469 0.269 -0.269 1.79 -1.79
c4 N | -1035.06 | -196.4 -28.52 28.52 | -130.54 | 130.54 5.28 -5.28 12.82 -12.82
My -1.882 -0.05 7.892 -7.892 2.03 -2.03 1.668 -1.668 0.279 -0.279
33| My | -12.777 -3.659 -0.793 0.793 -5.018 5.018 0.199 -0.199 0.728 -0.728
N | -1028.71 -196.4 -28.52 28.52 | -130.54 | 130.54 5.28 -5.28 12.82 -12.82
My 0.939 -0.753 | -15.358 | 15.358 | -2.445 2.445 2.978 -2.978 0.26 -0.26
0 | My| -31.397 -9.046 1 -1 13.879 | -13.879 0.222 -0.222 1.424 -1.424
ci N -743.02 -147.73 -8.94 8.94 82.25 -82.25 1.66 -1.66 8.31 -8.31
My -0.507 0.371 9.145 -9.145 1.009 -1.009 1.731 -1.731 0.096 -0.096
33| My 14.109 4.067 -0.912 0.912 -7.628 7.628 0.187 -0.187 0.871 -0.871
N -736.68 -147.73 -8.94 8.94 82.25 -82.25 1.66 -1.66 8.31 -8.31
My 14.137 2.552 | -18.922 | 18.922 7.008 -7.008 4.088 -4.088 0.694 -0.694
0 | My -1.31 -0.865 1.066 -1.066 | 30.862 | -30.862 0.376 -0.376 3.241 -3.241
© N | -1390.71 -309.3 -19.53 19.53 34.84 -34.84 3.53 -3.53 3.49 -3.49
My | -10.435 -1.768 | 20.492 | -20.492 | -3.884 3.884 3.977 -3.977 0.397 -0.397
33| My 0.246 0.401 -2.298 2.298 | -25.979 | 25.979 0.49 -0.49 2.864 -2.864
TANG N -1378.2 -309.3 -19.53 19.53 34.84 -34.84 3.53 -3.53 3.49 -3.49
11-15 My 19.899 4.066 | -20.343 | 20.343 -9.39 9.39 4.283 -4.283 0.974 -0.974
0 | My 0.274 0.577 1.428 -1.428 | 28.578 | -28.578 0.422 -0.422 3.03 -3.03
3 N -1362.7 -300.76 | -24.51 24.51 -32.7 32.7 4.53 -4.53 3.29 -3.29
Mx | -14.474 -2.829 | 21.129 | -21.129 8.659 -8.659 4.064 -4.064 0.913 -0.913
33| My -1.041 -0.683 -2.549 2.549 | -24.402 | 24.402 0.527 -0.527 2.723 -2.723
N | -1350.19 | -300.76 | -24.51 24.51 -32.7 32.7 4.53 -4.53 3.29 -3.29
My 4.45 0.171 -13.939 | 13.939 -1.76 1.76 2.695 -2.695 0.28 -0.28
0 | My| 27933 8.149 0.809 -0.809 13.767 | -13.767 0.192 -0.192 1.413 -1.413
c4 N -705.17 -137.02 | -16.78 16.78 -86.25 86.25 3.37 -3.37 8.74 -8.74
My -2.128 -0.055 8.243 -8.243 1.801 -1.801 1.557 -1.557 0.22 -0.22
33| My | -12.974 -3.799 -0.831 0.831 -7.571 7.571 0.175 -0.175 0.867 -0.867
N -698.83 -137.02 | -16.78 16.78 -86.25 86.25 3.37 -3.37 8.74 -8.74
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SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN



PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - T =,

PT | TD TT HT GXT GXP GYT GYS DDXT | DDXP | DDYT | DDYS
My 0.896 -0.96 -9.984 9.984 -2.097 2.097 2.245 -2.245 0.239 -0.239
0 [My| -32.323 -9.479 0.31 -0.31 9.528 -9.528 0.145 -0.145 1.054 -1.054

cl N -399.41 -84.47 -4.79 4.79 46.32 -46.32 0.89 -0.89 4.84 -4.84
Mx -0.395 0.457 7.37 -7.37 0.822 -0.822 1.441 -1.441 0.093 -0.093

33| My 14.782 4.322 -0.671 0.671 -7.248 7.248 0.134 -0.134 0.743 -0.743

N -393.07 -84.47 -4.79 4.79 46.32 -46.32 0.89 -0.89 4.84 -4.84
My 17.15 2.947 | -11.297 | 11.297 6.862 -6.862 2.863 -2.863 0.676 -0.676

0 My -1.977 -1.276 -0.256 0.256 20.73 -20.73 0.27 -0.27 2.383 -2.383

© N -817.78 -201.2 -11.65 11.65 15.84 -15.84 2.12 -2.12 1.63 -1.63
My | -12.098 -2.047 17.432 | -17.432 -3.54 3.54 3.364 -3.364 0.359 -0.359
33| My 1.249 0.773 -1.631 1.631 -24.19 24.19 0.333 -0.333 2.459 -2.459
TANG N -805.27 -201.2 -11.65 11.65 15.84 -15.84 2.12 -2.12 1.63 -1.63
16-19 My | 23.301 4.584 | -12.432 | 12.432 | -6.139 6.139 3.041 -3.041 0.718 -0.718
0 | My 1.86 1.105 0.067 -0.067 18.742 | -18.742 0.286 -0.286 A 2.2

3 N -801.26 | -195.61 -13.4 13.4 -14.87 14.87 2.5 2.5 1.54 -1.54
My | -16.424 -3.196 17.809 | -17.809 6.756 -6.756 3.437 -3.437 0.708 -0.708
33| My -1.585 -0.951 -1.851 1.851 -22.837 | 22.837 0.374 -0.374 2.328 -2.328

N -788.75 -195.61 -13.4 13.4 -14.87 14.87 2.5 2.5 1.54 -1.54

Mx 5.016 0.142 -9.336 9.336 -0.131 0.131 2.058 -2.058 0.295 -0.295
0 | My | 28996 8.558 0.215 -0.215 9.317 -9.317 0.125 -0.125 1.038 -1.038

c4 N -375.83 -77.51 -7.52 7.52 -47.71 47.71 1.66 -1.66 5.02 -5.02
My -2.315 -0.054 6.774 -6.774 1.255 -1.255 1.314 -1.314 0.157 -0.157

33| My | -13.377 -3.985 -0.637 0.637 -7.146 7.146 0.126 -0.126 0.733 -0.733

N -369.48 -77.51 -7.52 7.52 -47.71 47.71 1.66 -1.66 5.02 -5.02

My 1.261 -1.129 -6.872 6.872 -2.87 2.87 1.489 -1.489 0.292 -0.292

0 | My | -54.977 -17.519 | -0.505 0.505 12.886 | -12.886 | 0.103 -0.103 1.399 -1.399

ci N -123.26 -33.19 -1.7 1% 23.72 -23.72 0.31 -0.31 2.52 -2.52
My -0.204 1.021 7.016 -7.016 1.404 -1.404 1.533 -1.533 0.152 -0.152

33| My | 80516 27.485 0.81 -0.81 -23.773 | 23.773 0.164 -0.164 2.522 -2.522

N -116.91 -33.19 -1.7 1%7, 23.72 -23.72 0.31 -0.31 2.52 -2.52

My | 20.464 4.161 -6.424 6.424 5.94 -5.94 1.314 -1.314 0.595 -0.595

0 | My 0.166 -0.495 -0.884 0.884 13.574 | -13.574 | 0.167 -0.167 1.51 -1.51

© N -368.73 -118.21 -4.83 4.83 3 -3 0.88 -0.88 0.31 -0.31
My | -21.351 -6.369 10.779 | -10.779 | -4.951 4.951 2.353 -2.353 0.526 -0.526

33| My -9.66 -3.7 -1.061 1.061 -12.975 | 12.975 0.258 -0.258 1.314 -1.314
TANG 20 N -356.22 -118.21 -4.83 4.83 3 -3 0.88 -0.88 0.31 -0.31
My | 26.407 5.792 -7.404 7.404 -3.717 3.717 1.532 -1.532 0.442 -0.442

0 | My 2.659 1.191 -0.755 0.755 11.796 | -11.796 | 0.144 -0.144 1.334 -1.334

3 N -361.27 -114.93 -5.18 5.18 -3.07 3.07 0.96 -0.96 0.32 -0.32
My | -26.775 -7.94 11.01 -11.01 5.163 -5.163 2.41 -2.41 0.598 -0.598

33| My 4.577 1.919 -0.524 0.524 | -11.482 | 11.482 0.147 -0.147 1.16 -1.16

N -348.77 -114.93 -5.18 5.18 -3.07 3.07 0.96 -0.96 0.32 -0.32

My 5.475 0.035 -6.92 6.92 1.737 -1.737 1.469 -1.469 0.222 -0.222

0 | My | 49.254 15.741 0.314 -0.314 12.557 | -12.557 0.126 -0.126 1.38 -1.38

c4 N -111.68 -29.52 -2.41 2.41 -23.73 23.73 0.58 -0.58 2.55 -2.55
My -3.566 0.07 6.69 -6.69 0.042 -0.042 1.435 -1.435 0.185 -0.185

33| My | -69.874 | -24.055 | -1.697 1.697 | -23.458 | 23.458 0.444 -0.444 2.514 -2.514

N -105.34 -29.52 -2.41 2.41 -23.73 23.73 0.58 -0.58 2.55 -2.55
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PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

ey

- - T =,

PT | TD TT HT GXT GXP GYT GYS DDXT | DDXP | DDYT | DDYS
My | -92.754 -32.841 0.043 -0.043 46.016 | -46.016 0.303 -0.303 4.898 -4.898

0 | My -0.347 1.201 4.672 -4.672 0.879 -0.879 0.99 -0.99 0.095 -0.095

cl N -60.8 -21.68 -1.44 1.44 17.95 -17.95 0.26 -0.26 1.92 -1.92
Mx 1.078 1.578 -0.888 0.888 -7.796 7.796 0.219 -0.219 0.815 -0.815

33| My 0.415 -2.012 -3.621 3.621 -1.367 1.367 0.777 -0.777 0.145 -0.145

N -51.02 -21.68 -1.44 1.44 17.95 -17.95 0.26 -0.26 1.92 -1.92
My 27.297 4.752 -6.966 6.966 1.57 -1.57 1.358 -1.358 0.172 -0.172

0 | My 6.054 1.041 -0.379 0.379 21.511 | -21.511 0.154 -0.154 2.33 -2.33

o N -240.51 -90.03 -2.49 2.49 0 0 0.45 -0.45 0.01 -0.01
Mx | -17.246 0.629 8.875 -8.875 -2.417 2.417 1.868 -1.868 0.238 -0.238

33| My -0.178 2.711 -0.367 0.367 -15.825 | 15.825 0.15 -0.15 1.636 -1.636
TANG 21 N -222.2 -90.03 -2.49 2.49 0 0 0.45 -0.45 0.01 -0.01
My 31.668 6.27 -7.676 7.676 -0.603 0.603 1.497 -1.497 0.148 -0.148

0 | My -7.343 -1.423 -1.07 1.07 19.652 | -19.652 0.207 -0.207 2.137 -2.137

3 N -236.81 -87.97 -2.63 2.63 -0.1 0.1 0.48 -0.48 0.03 -0.03
My | -20.609 -0.677 9.312 -9.312 2.719 -2.719 1.957 -1.957 0.343 -0.343

33| My -0.736 -3.411 -0.022 0.022 -14.408 | 14.408 0.095 -0.095 1.49 -1.49

N -218.5 -87.97 -2.63 2.63 -0.1 0.1 0.48 -0.48 0.03 -0.03

My 76.661 27.801 1.026 -1.026 | 44.526 | -44.526 0.457 -0.457 4.779 -4.779

0 | My -4.944 -0.25 4.872 -4.872 -0.001 0.001 1.014 -1.014 0.102 -0.102

c4 N -51.63 -18.64 -1.86 1.86 -17.89 17.89 0.45 -0.45 1.94 -1.94
My 0.043 -1.3 0.602 -0.602 -7.308 7.308 0.109 -0.109 0.763 -0.763

33| My 3.307 -1.019 -3.745 3.745 0.465 -0.465 0.781 -0.781 0.066 -0.066

N -41.85 -18.64 -1.86 1.86 -17.89 17.89 0.45 -0.45 1.94 -1.94

My 19.31 3.064 1.804 -1.804 8.755 -8.755 0.424 -0.424 0.969 -0.969

0 | My 1.306 6.777 5.98 -5.98 3.224 -3.224 1.268 -1.268 0.364 -0.364

cl N -29.41 -10.39 -0.72 0.72 7.68 -7.68 0.13 -0.13 0.82 -0.82
My 0.898 3.518 -1.322 1.322 -15.43 15.43 0.348 -0.348 1.654 -1.654

33| My -1.818 -6.218 -6.408 6.408 -1.948 1.948 1.357 -1.357 0.22 -0.22

N -19.63 -10.39 -0.72 0.72 7.68 -7.68 0.13 -0.13 0.82 -0.82

My 28.217 -5.201 | -10.416 [ 10.416 5.561 -5.561 2.175 -2.175 0.553 -0.553

0 | My -2.239 -7.73 0.004 -0.004 24.65 -24.65 0.176 -0.176 2.675 -2.675

o N -120.2 -45.45 -1.68 1.68 0.8 -0.8 0.31 -0.31 0.08 -0.08
My | -35.763 4.516 14.927 | -14.927 | -6.169 6.169 3.107 -3.107 0.612 -0.612

33 My -0.059 7.599 -0.255 0.255 -31.528 | 31.528 0.245 -0.245 3.353 -3.353
TANG N -101.89 -45.45 -1.68 1.68 0.8 -0.8 0.31 -0.31 0.08 -0.08
MAI My 35.879 -2.146 | -11.155 | 11.155 -3.925 3.925 2.33 -2.33 0.478 -0.478
0 | My 3.494 8.353 -0.585 0.585 22.035 | -22.035 0.152 -0.152 2.407 -2.407

3 N -118.02 -44.31 -1.79 1.79 -0.82 0.82 0.33 -0.33 0.08 -0.08
My | -44.739 0.931 15.809 | -15.809 4.956 -4.956 3.289 -3.289 0.621 -0.621

33| My -1.854 -8.724 0.547 -0.547 | -28.453 | 28.453 0.179 -0.179 3.035 -3.035

N -99.71 -44.31 -1.79 1.79 -0.82 0.82 0.33 -0.33 0.08 -0.08

Mx | -19.484 -3.249 -2.069 2.069 7.798 -7.798 0.405 -0.405 0.858 -0.858

0 | My -7.144 3.836 6.365 -6.365 -1.924 1.924 1.299 -1.299 0.196 -0.196

c4 N -25.15 -8.96 -0.9 0.9 -7.7 7.7 0.22 -0.22 0.84 -0.84
My 2.135 -2.512 1.164 -1.164 -14.44 14.44 0.211 -0.211 1.551 -1.551

33 My 6.046 -3.508 -6.806 6.806 0.53 -0.53 1.401 -1.401 0.098 -0.098

N -15.37 -8.96 -0.9 0.9 -1.7 7.7 0.22 -0.22 0.84 -0.84
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
— —
Loai BT |B25s W | Loai thép| 2 L 4
R, (MPa)| 14.50 |Rg(MPa)| 280
R, (MPa)| 1.05 |Re (MPa) 280 TfNH TO AN COT LECH T AM
E, (MPa)| 30000 |Eg(MPa)| 210000 N B
&= | 060 | o= | 0418 THEO HAI PHUONG
o=_| 073
Vb2 1
Thng | Phin tir | Tiét die M, M, N C | ¢ (L1 | | e | M, M,, M,,/C, M,,/C, [Phwong| b [ n |1, | a|n |2z M,
tkgm) | tkgm) (kg) em) | m) o] m ’ (kg.m) (kg.m) (kg) (ke) em) | em) [ ow [ em | em [@em)]  kem
35131 -13579 -1566060 35131.00 | -13579.00 | 35131.00 13579.00 X 100] 100] 2 95 | 90 35131.00
0 -2906| -41442 -2014161 -2905.70 -41442.20 2905.70 41442.20 Y 100] 100] 2 95 | 90 | -41442.20
-2906| -41442 -2014161 ol = o =3 -2905.70 -41442.20 2905.70 41442.20 Y 100] 100] 2 95 | 90 | -41442.20
C1 100 100 123|123 = < < 5
-11956 14856 -1596620 Lol - - -11956.00 14856.00 11956.00 14856.00 Y 100 100] 2 951 90 14856.00
33 2 27037 -1710407 -2.30 27036.50 2.30 27036.50 Y 100 100] 2 951 90 27036.50
-3799 9422 -2007821 -3798.50 9421.70 3798.50 9421.70 Y 100 ] 100] 2 95 | 90 9421.70
84822 -11055 -2817690 84822.00 | -11055.00 | 65247.69 8503.85 X 130 130] 2 125 120 | 84822.00
0 -997 -84359 -2921880 -997.00 -84359.00 766.92 64891.54 Y 130 130] 2 125 120 | -84359.00
-177 -75952 -3480343 < | = =3 =3 -177.20 -75952.00 136.31 58424.62 Y 130 130] 2 125 120 | -75952.00
c2 130 130 123|123 =] = = < 5
26293 -10284 -2805190 ol e - - 26293.00 | -10284.00 | 20225.38 7910.77 X 130 ] 130] 2 125 [ 120 | 26293.00
33 1756 -25935 -2909380 1756.00 -25935.00 1350.77 19950.00 Y 130 130] 2 125 [ 120 | -25935.00
Tﬁng 2336 -25580 -3467843 2336.30 -25579.90 1797.15 19676.85 Y 130 130] 2 125 120 | -25579.90
Ham 2 82413 -12634 -2748300 82413.00 | -12634.00 | 63394.62 9718.46 X 130 130] 2 125 120 | 82413.00
0 13841 -85761 -2721710 13841.00 | -85761.00 10646.92 | 65970.00 Y 130 130] 2 125 [ 120 | -85761.00
3 -7301 72046 -3408352 130 130 |23 23 : : 8. 8. -7301.20 72045.70 5616.31 55419.77 Y 130 ] 130] 2 5 125 [ 120 | 72045.70
-26105 3464 -2825090 el e - - -26105.00 3464.00 20080.77 2664.62 X 130 ] 130] 2 125 120 | -26105.00
33 3741 -22739 -2709200 3741.00 -22739.00 2877.69 17491.54 Y 130 130] 2 125 120 | -22739.00
-6645 17365 -3395842 -6644.80 17364.60 5111.38 13357.38 Y 130 130] 2 125 120 | 17364.60
31324 4472 -1479430 31324.00 4472.00 31324.00 4472.00 X 100 ] 100] 2 95 | 90 31324.00
0 -5516 39483 -1948637 -5516.00 39483.20 5516.00 39483.20 Y 100] 100] 2 95 | 90 39483.20
-5516 39483 -1948637 | o =3 =3 -5516.00 39483.20 5516.00 39483.20 Y 100 100] 2 95 1 90 39483.20
Cc4 100 100 123|123 = < < 5
-10803 -12299 -1561490 =l = - - -10803.00 | -12299.00 10803.00 12299.00 Y 100 100] 2 95 | 90 | -12299.00
33 1678 -28638 -1624219 1678.30 -28637.70 1678.30 28637.70 Y 100 ] 100] 2 95 | 90 | -28637.70
-6087 -11050 -1942297 -6086.90 -11049.90 6086.90 11049.90 Y 100 ] 100] 2 95 | 90 | -11049.90
e . —
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

— —— —t

T§ng Phin tir | Tiét dié M, M, N C, Cy L | Ly | Ay - - M, My, M,,/C, M,l/C, Phuong| b h 1, a h, | Z, M,

(kg.m) (kg.m) (kg) (cm) (cm) | (m) | (m) - (kg.m) (kg.m) (kg) (kg) (em) | @em) | (m) | @€m) | (cm) | (em) (kg.m)
21891 -36595 -1498900 21891.00 | -36595.00 | 21891.00 | 36595.00 Y 100 | 100 2 95 [ 90 | -36595.00
0 513 -57110 -1926295 513.20 -57109.70 513.20 57109.70 Y 100 | 100 2 95 [ 90 | -57109.70
c1 513 -57110 -1926295 100 100 23] 23 g; g; g 8 513.20 -57109.70 513.20 57109.70 Y 100 | 100 2 5 95 [ 90 | -57109.70
-3427 16011 -1528800 =1 = - - -3427.00 16011.00 3427.00 16011.00 Y 100 ] 100] 2 95 | 90 16011.00
33 -2974 27702 -1627041 -2974.20 27702.00 2974.20 27702.00 Y 100] 100] 2 95 | 90 27702.00
-847 16342 -1919955 -846.60 16342.20 846.60 16342.20 Y 100 100] 2 95 | 90 16342.20
-41328 8262 -2751490 -41328.00 8262.00 31790.77 6355.38 X 130 130] 2 125 120 | -41328.00
0 -2180 31071 -2647870 -2180.00 31071.00 1676.92 23900.77 Y 130 130] 2 125 120 | 31071.00
2 -5043 -25720 -3316322 130 130 |23 23 : : 8. 8 -5043.30 -25720.00 3879.46 19784.62 Y 130 130] 2 5 125 [ 120 | -25720.00
-8566| -2264 -2738990 el e - - -8566.00 -2264.00 6589.23 1741.54 X 130 130] 2 125] 120 | -8566.00
33 4879 -23462 -2783950 4879.00 -23462.00 3753.08 18047.69 Y 130 130 2 125 120 | -23462.00
Tﬁng 4638 -23403 -3303822 4637.50 -23402.50 3567.31 18001.92 Y 130 130] 2 125 120 | -23402.50
Ham 1 37018 -11885 -2625690 37018.00 | -11885.00 | 28475.38 9142.31 X 130 130] 2 125 120 | 37018.00
0 11361 -33849 -2599780 11361.00 | -33849.00 8739.23 26037.69 Y 130 130] 2 1251 120 | -33849.00
3 -8887 19991 -3247085 130 130 23023 : : g g -8887.40 19991.10 6836.46 15377.77 Y 130 130 2 5 125 120 [ 19991.10
-10266 1508 -3211256 el e - - -10265.60 1507.50 7896.62 1159.62 X 130 130] 2 125] 120 [ -10265.60
33 -3967 -20320 -2587270 -3967.00 -20320.00 3051.54 15630.77 Y 130 130] 2 125 120 | -20320.00
-4557 17276 -3234575 -4556.90 17275.50 3505.31 13288.85 Y 130 ] 130] 2 125 120 | 17275.50
19694 27720 -1413580 19694.00 27720.00 19694.00 | 27720.00 Y 100] 100] 2 95 | 90 27720.00
0 -2246, 53018 -1861360 -2246.00 53017.50 2246.00 53017.50 Y 100 ] 100] 2 95 | 90 53017.50
-2246, 53018 -1861360 N = =3 =3 -2246.00 53017.50 2246.00 53017.50 Y 100 | 100] 2 951 90 53017.50
Cc4 100 100 123|232 =@ = = 5

-3996 -22060 -1737210 =l = - - -3996.20 -22060.00 3996.20 22060.00 Y 100 | 100] 2 95 [ 90 | -22060.00
33 2111 -28450 -1541748 -2110.70 -28450.00 2110.70 28450.00 Y 100] 100] 2 95 | 90 [ -28450.00
-2930 -10287 -1855020 -2929.70 -10287.10 2929.70 10287.10 Y 100 ] 100] 2 95 | 90 | -10287.10
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
— —— —t
Ting | Phin tir | Tiét dignf—x M, N S 1 G Naflely by || g M Mo/C, | MJC, [Phuomgd b L bl Llalh}Z hll
(kg.m) (kg.m) (kg) (em) | (em) | (m) | (m) 3 (kg.m) (kg.m) (kg) (kg) (cm) | (cm) | (m) | (cm) | (cm) | (cm) (kg.m)
22072 -24594] -1431590 22072.00 | -24594.00 | 22072.00 | 24594.00 Y 100| 100 | 2 95 | 90 | -24594.00
0 2935 -46025 -1837155 2935.30 -46025.30 2935.30 46025.30 Y 100| 100 | 2 95 | 90 | -46025.30
2935 -38095 -1837155 ol o o o 2935.30 -38095.40 2935.30 38095.40 Y 100| 100 | 2 95 | 90 | -38095.40
C1 100 100 | 23|23 = °". < < 5
-2222 4192 -1283840 == - - -2222.00 4192.00 2222.00 4192.00 Y 100| 100 | 2 95 | 90 4192.00
33 -1164 -18513 -1830815 -1164.30 | -18512.70 1164.30 18512.70 Y 100| 100 | 2 95 | 90 | -18512.70
-1164 -15737 -1830815 -1164.30 | -15737.10 1164.30 15737.10 Y 100| 100 | 2 95 | 90 | -15737.10
19206 -992 -1409230 19206.00 -992.00 19206.00 992.00 X 100| 100 | 2 95 | 90 19206.00
33 3874 -8130 -1813025 3874.00 -8129.60 3874.00 8129.60 Y 100| 100 | 2 95 | 90 -8129.60
3874 -7277 -1813025 o o =3 =3 3874.00 -7277.30 3874.00 7277.30 Y 100| 100 | 2 95 | 90 -7277.30
cr 100 100 23232 = < < 5
-6183 16299 -1402880 == - - -6183.00 16299.00 6183.00 16299.00 Y 100| 100 | 2 95 | 90 16299.00
6.6 -5629 20497 -1649310 -5629.20 20497.30 5629.20 20497.30 Y 100| 100 | 2 95 | 90 20497.30
-1651 19327 -1806675 -1651.20 19327.30 1651.20 19327.30 Y 100| 100 | 2 95 | 90 19327.30
-34958 6058 -2627400| -34958.00 6058.00 26890.77 4660.00 X 130 130 | 2 125] 120 | -34958.00
0 -3469 46931 -2525490 -3469.00 46931.00 2668.46 36100.77 Y 130 130 | 2 125] 120| 46931.00
2 235 -41345 -3152292 130 130 | 23123 : : 8_ 8_ 234.90 -41344.70 180.69 31803.62 Y 130 130 | 2 5 125] 120 | -41344.70
-8427 -1358 -2541530 el e - - -8427.00 -1358.00 6482.31 1044.62 X 130 130 | 2 125] 120| -8427.00
6.6 240 -5244 -3125042 239.60 -5244.40 184.31 4034.15 Y 130 130 | 2 125] 120| -5244.40
Tfmg 240 -5244 -3125042 239.60 -5244.40 184.31 4034.15 Y 130 130 | 2 125] 120 -5244.40
1+Ling 34638 9121 -2504230 34638.00 -9121.00 26644.62 7016.15 X 130 130 | 2 125] 120| 34638.00
0 11123 -48922 -2479290 11123.00 | -48922.00 8556.15 37632.31 Y 130 130 | 2 125] 120 | -48922.00
-6474 37252 -3085933 <+ | < o =3 -6473.60 37252.00 4979.69 28655.38 Y 130 130 | 2 125] 120 37252.00
C3 130 130 | 23|23 2| = < < 5
-11338 1082 -2957245 e e - - -11337.90 1082.20 8721.46 832.46 X 130 130 | 2 125] 120 -11337.90
6.6 -8421 -3194 -2452050 -8421.00 -3194.00 6477.69 2456.92 X 130 130 | 2 125] 120| -8421.00
-2992 2082 -3058693 -2992.20 2082.10 2301.69 1601.62 X 130 130 | 2 125] 120 -2992.20
20019 17244 -1348340 20019.00 17244.00 20019.00 | 17244.00 X 100| 100 | 2 95 | 90 20019.00
0 -1296 42892 -1773085 -1295.60 42892.00 1295.60 42892.00 Y 100| 100 | 2 95 | 90 | 42892.00
-1296 35582 -1773085 o o =3 =3 -1295.60 35582.20 1295.60 35582.20 Y 100| 100 | 2 95 | 90 35582.20
C4 100 100 | 23|23 & < < 5
-2363 6066 -1425140| == - - -2363.00 6066.00 2363.00 6066.00 Y 100| 100 | 2 95 | 90 6066.00
33 -2086 16782 -1766745 -2085.90 16781.90 2085.90 16781.90 Y 100 100 | 2 95 | 90 16781.90
-2086 16782 -1766745 -2085.90 16781.90 2085.90 16781.90 Y 100| 100 | 2 95 | 90 16781.90
17427 -1362 -1326430 17427.00 -1362.00 17427.00 1362.00 X 100| 100 | 2 95 | 90 17427.00
33 5714 -8730 -1197840 5714.00 -8730.00 5714.00 8730.00 Y 100| 100 | 2 95 | 90 -8730.00
ce =53 6813 -1749014 100 100 | 23123 g g 8 8 -52.90 6813.30 52.90 6813.30 Y 100| 100 | 2 5 95 | 90 6813.30
-5355 -14922 -1320090 == - - -5355.00 | -14922.00 5355.00 14922.00 Y 100| 100 | 2 95 | 90 | -14922.00
6.6 988 -20307 -1626943 987.60 -20306.90 987.60 20306.90 Y 100| 100 | 2 95 | 90 | -20306.90
-1638 -15010] -1742674 -1637.70 | -15010.40 1637.70 15010.40 Y 100| 100 | 2 95 | 90 | -15010.40
— -
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

— —— —t

T§ng Phin tir | Tiét dié M, M, N C, Cy L | Ly | Ay - - M, My, M,,/C, M,l/C, Phuong| b h 1, a h, | Z, M,

(kg.m) (kg.m) (kg) (cm) (cm) | (m) | (m) - (kg.m) (kg.m) (kg) (kg) (em) | @em) | (m) | @€m) | (cm) | (em) (kg.m)
21835 -37433 -1341900 21835.00 | -37433.00 | 21835.00 | 37433.00 Y 100 | 100 2 95 | 90 | -37433.00
0 1011 -60791 -1728914 1011.00 -60790.60 1011.00 60790.60 Y 100 | 100 2 95 [ 90 | -60790.60
c1 1011 -52705 -1728914 100 100 23] 23 g; g; g 8 1011.00 -52705.00 1011.00 52705.00 Y 100 | 100 2 5 95 [ 90 | -52705.00
-6957 12723 -1335560 =1 = - - -6957.00 12723.00 6957.00 12723.00 Y 100 ] 100] 2 95 | 90 12723.00
33 -6264 15802 -1570888 -6264.40 15802.20 6264.40 15802.20 Y 100] 100] 2 95 | 90 15802.20
-1260 14935 -1722574 -1260.40 14934.60 1260.40 14934.60 Y 100 100] 2 95 | 90 14934.60
37080 -2695 -2431770 37080.00 -2695.00 28523.08 2073.08 X 130 130] 2 125 120 | 37080.00
0 6760 46964 -2390900 6760.00 46964.00 5200.00 36126.15 Y 130 130] 2 125] 120 [ 46964.00
2 -178 -40623 -2990123 130 130 |23 23 : : 8_ 8 -177.90 -40622.90 136.85 31248.38 Y 130 130] 2 5 125 120 | -40622.90
-13777 -882 -2419260 el e - - -13777.00 -882.00 10597.69 678.46 X 130 130] 2 125 [ 120 | -13777.00
33 -8107 -5038 -2852009 -8106.90 -5037.90 6236.08 3875.31 X 130 130 2 125120 | -8106.90
Téng 25 -669 -484 -2977613 -669.30 -483.90 514.85 372.23 X 130 130] 2 125 | 120 -669.30
43594 -6700 -2370220 43594.00 -6700.00 33533.85 5153.85 X 130 130] 2 125 [ 120 | 43594.00
0 21432 -46943 -2346670 21432.00 | -46943.00 16486.15 | 36110.00 Y 130 130] 2 1251 120 | -46943.00
3 -2897 36566 -2926484 130 130 23023 : : g g -2897.40 36566.00 2228.77 28127.69 Y 130 130 2 5 125 120 | 36566.00
-17391 699 -2816145 el e - - -17391.40 699.40 13378.00 538.00 X 130 130] 2 125 120 | -17391.40
33 1489 -2245 -2892789 1488.80 -2245.40 1145.23 1727.23 Y 130 130] 2 125 120 | -2245.40
2775 -1970 -2913984 -2775.40 -1970.00 2134.92 1515.38 X 130 ] 130] 2 125 120 | -2775.40
21991 30136 -1262050 21991.00 30136.00 21991.00 | 30136.00 Y 100] 100] 2 95 | 90 30136.00
0 -2209 56736 -1666113 -2209.20 56736.00 2209.20 56736.00 Y 100 ] 100] 2 95 | 90 56736.00
-2209 56736 -1666113 N = =3 =3 -2209.20 56736.00 2209.20 56736.00 Y 100 | 100] 2 951 90 56736.00
Cc4 100 100 123|232 =@ = = 5

-6473 -11658 -1255710 =l = - - -6473.00 -11658.00 6473.00 11658.00 Y 100 | 100] 2 95 | 90 | -11658.00
33 2246 -15629 -1547759 2246.30 -15629.40 2246.30 15629.40 Y 100] 100] 2 95 | 90 | -15629.40
-840 -11756 -1659773 -839.80 -11755.80 839.80 11755.80 Y 100 ] 100] 2 95 | 90 | -11755.80
e ——— —
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
— —— —t
T§ng Phin tir | Tiét dié M, M, N C, Cy L | Ly | Ay - - M, My, M,,/C, M,l/C, Phuong| b h 1, a h, | Z, M,
(kg.m) (kg.m) (kg) (cm) | (cm) [ (m) | (m) ) (kg.m) (kg.m) (kg) (kg) (cm) | (m) | (m) | (cm) | (cm) | (cm) (kg.m)

20426 -32065 -1072170 20426.00 | -32065.00 | 22695.56 | 35627.78 Y 9 | 90 | 2 85 | 80 | -32065.00
0 2590 -53860 -1385357 2589.90 -53859.60 2877.67 59844.00 Y 90 | 90 | 2 85 | 80 | -53859.60
c1 2590 -46134 -1385357 % 90 [23]23 ; ; g 8 2589.90 -46134.00 2877.67 51260.00 Y 901 90 | 2 5 85 | 80 | -46134.00
9623 14359 -1065830 x| * - - -9623.00 14359.00 10692.22 | 15954.44 Y 901 90 | 2 85 | 80 14359.00
33 -1130 21416 -1379017 -1130.30 21416.20 1255.89 23795.78 Y 901 90 | 2 85 | 80 21416.20
-1130 21416 -1379017 -1130.30 21416.20 1255.89 23795.78 Y 9019 | 2 85| 80 21416.20
34778 -3081 -1952380 34778.00 -3081.00 28981.67 2567.50 X 120 120] 2 115 110 | 34778.00
0 3020 -41080 -2033620 3020.00 -41080.00 2516.67 34233.33 Y 120 120] 2 115 110 | -41080.00
2 5075 -37394 -2408675 120 120 2323 g g 8. 8 5075.40 -37394.10 4229.50 31161.75 Y 120 120] 2 5 115 110 | -37394.10
-25820 1308 -1939880 el e - - -25820.00 1308.00 21516.67 1090.00 X 120 120] 2 115 | 110 | -25820.00
33 -11276 -19541 -1910380 -11276.00 | -19541.00 9396.67 16284.17 Y 120 120 2 115 110 | -19541.00
Tﬁng 610 -4596 15651 -2396175 -4595.60 15651.20 3829.67 13042.67 Y 120 120] 2 115] 110 | 15651.20
41215 4185 -1903470 41215.00 -4185.00 34345.83 3487.50 X 120 120] 2 115 110 | 41215.00
0 25042 -39637 -1886680 25042.00 | -39637.00 | 20868.33 | 33030.83 Y 120 120] 2 115] 110 | -39637.00
5932 33318 -2356292 ol v =3 =3 5931.70 33318.00 4943.08 27765.00 Y 120 120 2 115] 110 [ 33318.00

Cc3 120 120 123232 ]| < < < 5
-30160 1877 -1890960 el e - - -30160.00 1877.00 25133.33 1564.17 X 120 120] 2 115] 110 [ -30160.00
33 -1905 -17668 -1978770 -1905.00 -17668.00 1587.50 14723.33 Y 120 120] 2 115] 110 [ -17668.00
-4699 -16354 -2343782 -4699.20 -16354.40 3916.00 13628.67 Y 120 120] 2 115 110 | -16354.40
21032 25659 -1006540 21032.00 25659.00 23368.89 | 28510.00 Y 901 90 | 2 85 | 80 25659.00
0 621 49764 -1329306 621.40 49764.30 690.44 55293.67 Y 901 90 | 2 85 | 80 | 49764.30
621 49764 -1329306 =] =3 =3 621.40 49764.30 690.44 55293.67 Y 9019 | 2 85 | 80 | 49764.30

Cc4 90 90 (23|23 = = = 5
9774 -11984 -1000190 x| > - - -9774.00 -11984.00 10860.00 | 13315.56 Y 9019 | 2 85 | 80 | -11984.00
33 -100) -20586 -1322956 -100.00 -20586.30 111.11 22873.67 Y 901 90 | 2 85 | 80 [ -20586.30
-100) -17293 -1322956 -100.00 -17293.20 111.11 19214.67 Y 901 90 | 2 85 | 80 | -17293.20
e ——— —
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

— —— —t

T§ng Phin tir | Tiét dié M, M, N C, Cy L | Ly | Ay - - M, My, M,,/C, M,l/C, Phuong| b h 1, a h, | Z, M,

(kg.m) (kg.m) (kg) (cm) | (cm) [ (m) | (m) ) (kg.m) (kg.m) (kg) (kg) (cm) | (m) | (m) | (cm) | (cm) | (cm) (kg.m)
16297 -32397 -734080 16297.00 | -32397.00 | 20371.25 | 40496.25 Y 80| 80 | 2 75 | 70 | -32397.00
0 2462 -52030 -950002 2461.80 -52029.50 3077.25 65036.88 Y 80| 80 | 2 75 | 70 | -52029.50
c1 2462 -43888 -950002 %0 80 [23]23 %g %g g 8 2461.80 -43888.10 3077.25 54860.13 Y 80| 80 | 2 5 75 | 70 | -43888.10
9652 15021 -727740 Rl I - - -9652.00 15021.00 12065.00 | 18776.25 Y 80| 80 | 2 751 70 15021.00
33 -1081 24635 -943662 -1081.20 24634.50 1351.50 30793.13 Y 80| 80 | 2 751 70 24634.50
-1081 24635 -943662 -1081.20 24634.50 1351.50 30793.13 Y 80 8 | 2 751 70 24634.50
33464 -3048 -1651503 33463.60 -3047.90 33463.60 3047.90 X 100 100] 2 95 1 90 33463.60
0 7129 -32172 -1425550 7129.00 -32172.00 7129.00 32172.00 Y 100 ] 100] 2 95 | 90 | -32172.00
2 10127 -29864 -1700436 100 100 2323 g; g; 8. 8 10126.60 | -29864.30 10126.60 | 29864.30 Y 100 ] 100] 2 5 95 | 90 | -29864.30
-30927 2544 -1358670 =1 = - - -30927.00 2544.00 30927.00 2544.00 X 100 ] 100] 2 95 | 90 | -30927.00
33 -6551 26225 -1413040 -6551.00 26225.00 6551.00 26225.00 Y 100 100 2 95 1 90 26225.00
l'éng 141 -8531 23988 -1687926 -8530.60 23988.00 8530.60 23988.00 Y 100 | 100] 2 95 1 90 23988.00
41867 -492 -1611325 41867.10 -491.90 41867.10 491.90 X 100] 100] 2 95 | 90 | 41867.10
0 10509 28852 -1395400 10509.00 28852.00 10509.00 | 28852.00 Y 100 ] 100] 2 95 | 90 28852.00
23965 851 -1663460 I = =3 =3 23965.00 851.00 23965.00 851.00 X 100 ] 100 2 95 | 90 23965.00

Cc3 100 100 123|123 = < < 5
-36036 638 -1598815 =l = - - -36036.20 638.40 36036.20 638.40 X 100 | 100] 2 95 | 90 | -36036.20
33 -5815 -25443 -1382890 -5815.00 -25443.00 5815.00 25443.00 Y 100 100] 2 95 | 90 | -25443.00
-17303 -1724 -1650950 -17303.00 | -1724.00 17303.00 1724.00 X 100 ] 100] 2 95 | 90 | -17303.00
18389 27124 -688390 18389.00 27124.00 22986.25 | 33905.00 Y 80| 80 | 2 751 70 27124.00
0 3020 47657 906113 3019.90 47657.40 3774.88 59571.75 Y 80| 80 | 2 75 | 70 | 47657.40
3020 47657 906113 ©| % =3 =3 3019.90 47657.40 3774.88 59571.75 Y 80 8 | 2 75 | 70 | 47657.40
Cc4 80 80 (23|23 = = = 5

-10371 -12143 -682050 ol @ - - -10371.00 | -12143.00 12963.75 15178.75 Y 80 8 | 2 75 | 70 | -12143.00
33 =557 -23207 -899773 -556.60 -23207.00 695.75 29008.75 Y 80| 80 | 2 75 | 70 | -23207.00
=557 -19788 -899773 -556.60 -19787.90 695.75 24734.88 Y 80| 80 | 2 75 | 70 | -19787.90
e ——— —
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

— —— —t

Thng | Phin tir | Tiét dic M, M, N C | G L]y el a || n M, M,, M,,/C, M,,/C, [Phwong| b [ n |1, | a|h, |2z M,

(kg.m) (kg.m) (kg) (cm) | (cm) [ (m) | (m) ) (kg.m) (kg.m) (kg) (kg) (cm) | (m) | (m) | (cm) | (cm) | (cm) (kg.m)
10880 -32633 -394620 10880.00 | -32633.00 15542.86 | 46618.57 Y 70170 2 65 | 60 | -32633.00
0 1919 -49429 -517121 1919.30 -49429.30 2741.86 70613.29 Y 70| 70| 2 65 | 60 | -49429.30
c1 1919 -40898 -517121 70 70 23] 23 i i g 8 1919.30 -40898.20 2741.86 58426.00 Y 701 70 | 2 5 65 | 60 | -40898.20
-7765 15453 -388280 -] - - - -7765.00 15453.00 11092.86 | 22075.71 Y 701 70 | 2 65 | 60 15453.00
33 -724 25195 -510781 -723.50 25195.00 1033.57 35992.86 Y 701 70 | 2 65 | 60 25195.00
-724 25195 -510781 -723.50 25195.00 1033.57 35992.86 Y 701 70| 2 65 | 60 25195.00
29970 -2895 988375 29969.60 -2895.00 29969.60 2895.00 X 100 100] 2 95 1 90 29969.60
0 10288 -22707 -833620 10288.00 | -22707.00 10288.00 | 22707.00 Y 100 ] 100] 2 95 | 90 | -22707.00
2 20097 -3253 -1018980 100 100 2323 g; g; 8. 8 20097.00 -3253.00 20097.00 3253.00 X 100 ] 100] 2 5 95 | 90 20097.00
-29629 3413 975865 =1 = - - -29629.10 3412.60 29629.10 3412.60 X 100 ] 100] 2 95 [ 90 | -29629.10
33 -8558 25439 -821110 -8558.00 25439.00 8558.00 25439.00 Y 100 100 2 95 1 90 25439.00
l'éng 16-14 -14145 2022 -1006470 -14145.00 2022.00 14145.00 2022.00 X 100 | 100] 2 95 | 90 | -14145.00
38615 2794 965249 38615.40 2794.20 38615.40 2794.20 X 100] 100] 2 95 | 90 38615.40
0 17162 20602 -816130 17162.00 20602.00 17162.00 | 20602.00 Y 100 ] 100] 2 95 | 90 20602.00
27885 2965 -996870 I = =3 =3 27885.00 2965.00 27885.00 2965.00 X 100 ] 100 2 95 | 90 27885.00

Cc3 100 100 123|123 = < < 5
-35329 =775 952739 =l = - - -35328.50 -775.00 35328.50 775.00 X 100 | 100] 2 95 | 90 | -35328.50
33 9668 -24422 -803620 -9668.00 -24422.00 9668.00 24422.00 Y 100 100] 2 95 | 90 | -24422.00
-19620 -2536 -984360 -19620.00 | -2536.00 19620.00 2536.00 X 100 ] 100] 2 95 | 90 | -19620.00
14352 28781 -368310 14352.00 28781.00 20502.86 | 41115.71 Y 701 70 | 2 65 | 60 28781.00
0 5026 45084 -488528 5025.90 45083.50 7179.86 64405.00 Y 701 70 | 2 65 | 60 | 45083.50
5026 45084 -488528 I =3 =3 5025.90 45083.50 7179.86 64405.00 Y 701 70| 2 65 | 60 | 45083.50
Cc4 70 70 (23123 = = = = 5

9089 -12740 -361960 -] - - - -9089.00 -12740.00 12984.29 | 18200.00 Y 701 70| 2 65 | 60 | -12740.00
33 -1234 -23395 -482178 -1234.10 -23394.90 1763.00 33421.29 Y 701 70 | 2 65 | 60 | -23394.90
-1234 -19808 -482178 -1234.10 -19808.40 1763.00 28297.71 Y 701 70 | 2 65 | 60 [ -19808.40
e ——— —
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
— —— —t
T§ng Phin tir | Tiét dié M, M, N C, Cy L | Ly | Ay - - M, My, M,,/C, M,l/C, Phuong| b h 1, a h, | Z, M,
(kg.m) (kg.m) (kg) (cm) | (cm) [ (m) | (m) ) (kg.m) (kg.m) (kg) (kg) (cm) | (m) | (m) | (cm) | (cm) | (cm) (kg.m)

8133 -54472 -121560] 8133.00 -54472.00 11618.57 | 77817.14 Y 70170 2 65 | 60 | -54472.00
0 2828 -82342 -174479 2827.90 -82341.50 4039.86 117630.71 Y 70| 70| 2 65 | 60 | -82341.50
c1 2828 -66574 -174479 70 70 23] 23 i i g 8 2827.90 -66574.40 4039.86 95106.29 Y 701 70 | 2 5 65 | 60 | -66574.40
-7220 79706 -115210 -] - - - -7220.00 79706.00 10314.29 | 113865.71 Y 701 70 | 2 65 | 60 79706.00
33 -549 126648 -168129 -548.70 126648.20 783.86 180926.00 Y 701 70 | 2 65 | 60 | 126648.20
-549 126648 -168129 -548.70 126648.20 783.86 180926.00 Y 701 70| 2 65 | 60 | 126648.20
29991 516 -470772 29990.50 516.10 29990.50 516.10 X 100 100] 2 95 1 90 29990.50
0 26404 13740 -365730 26404.00 13740.00 26404.00 | 13740.00 X 100 ] 100] 2 95 | 90 26404.00
2 24625 -329 -486940 100 100 2323 g; g; 8. 8 24625.00 -329.00 24625.00 329.00 X 100 ] 100] 2 5 95 | 90 24625.00
-36784 -12035 -458262 =1 = - - -36784.20 | -12035.10 | 36784.20 | 12035.10 X 100 ] 100] 2 95 | 90 | -36784.20
33 -31539 -24668 -459909 -31539.00 | -24667.50 | 31539.00 | 24667.50 X 100 100 2 95 | 90 | -31539.00
Téng 20 -27720 -13360 -474430 -27720.00 | -13360.00 | 27720.00 | 13360.00 X 100 | 100] 2 95 | 90 | -27720.00
38283 4410 -460045 38283.40 4410.40 38283.40 4410.40 X 100] 100] 2 95 | 90 38283.40
0 22690 14455 -364340| 22690.00 14455.00 22690.00 | 14455.00 X 100 ] 100] 2 95 | 90 22690.00
32199 3850 -476200 I = =3 =3 32199.00 3850.00 32199.00 3850.00 X 100 ] 100 2 95 | 90 32199.00

Cc3 100 100 123|123 = < < 5
-43830 6776 -447545 =l = - - -43830.00 6775.70 43830.00 6775.70 X 100 | 100] 2 95 | 90 | -43830.00
33 -38568 16638 -449444 -38567.70 16637.90 38567.70 | 16637.90 X 100 100] 2 95 | 90 | -38567.70
-34715 6496 -463700 -34715.00 6496.00 34715.00 6496.00 X 100 ] 100] 2 95 | 90 | -34715.00
12395 48940 -109270 12395.00 48940.00 17707.14 | 69914.29 Y 701 70 | 2 65 | 60 | 48940.00
0 7070 74722 -159605 7069.80 74722.20 10099.71 | 106746.00 Y 701 70 | 2 65 | 60 74722.20
7070 60555 -159605 I =3 =3 7069.80 60555.30 10099.71 | 86507.57 Y 701 70| 2 65 | 60 60555.30

Cc4 70 70 (23123 = = = = 5
-10256 -68177 -102930 -] - - - -10256.00 | -68177.00 14651.43 | 97395.71 Y 701 70| 2 65 | 60 | -68177.00
33 -3465| -112636 -153265 -3465.20 | -112635.70 | 4950.29 160908.14 Y 701 70 | 2 65 | 60 | -112635.70
-3465| -112636 -153265 -3465.20 | -112635.70 | 4950.29 160908.14 Y 701 70 | 2 65 | 60 | -112635.70
e ——— —
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PO AN TOT NGHIEP BANG TINH THEP COT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
—— e
] ] ) M M N FEIECEINE M M M_/C, | M,/C, [Phuong b | b | L] a | b, | Z M M
Ting | Phin tir | Tiét di¢n x > x B s VWY 5 W I N N . i X M > o L 2
(kg.m) (kgm) (ke) em) | (em) | om | ) (kg.m) (kgm) (ke) (ke) (em) | (em) | ) | em) | (em) [em)| thgm) (kg.m)
163725 7 96467 16372530 5720 | 23389329 8171 X |70 ]70]2 65 | 60 | 16372530 | 5720
0 92797]  -5019] 59360 92797.00 | -5019.00 | 132567.14| 717000 | X | 70| 70| 2 65 | 60 | -92797.00 | -5019.00
163725 7 96467 | = 16372530] 5720 | 233893.29| 8171 X |70 ]70] 2 65 | 60 | 16372530 5720
a1 0 | 70 [23]23|F] | 8] 8 5
9515 -le6| 86687 S = | 2| = [Tostae0 | 16550 | 1359220 | 23643 | X | 70| 70| 2 65 | 60 | 9514.60 | -165.50
33 1966]  4036] 49580 196600 | 4036.00 | 280857 | 576571 | Y | 70| 70| 2 65 | 60 | 4036.00 | 1966.00
0515|  -166|  -86687 951460 | -16550 | 1359229 | 23643 | X | 70| 70 2 65 | 60 | 9514.60 | -165.50
37843 7332] 319296 3784320 | 733200 | 3784320 | 733200 | X | 100 100] 2 95 | 90 | 3784320 | 7332.00
0 28867|  27565] 240510 28867.00 | 2756500 | 28867.00 | 2756500 | X | 100] 100] 2 95 | 90 | 28867.00 | 27565.00
3209  7095] 330540 2049, ! 32049. 1 X 2 95 | 90 | 3204900 | 7095.00
e 00 | 100 12312512 & | 2 | & [32009.00 [ 709500 | 32049.00 [ 7095.00 100 | 100 s
26121 189 219710 = = | = | = [2612100 | 18900 | 2612100 | 18900 | X |100]100] 2 95 | 90 | -26121.00 | 189.00
33 19663 -16003] 222200 -19663.00 | -16003.00 | 19663.00 | 16003.00 | X [ 100] 100] 2 95 | 90 | -19663.00 | -16003.00
el 6617]  2533] 312230 16617.00 | 2533.00 | 16617.00 | 253300 | X | 100] 100] 2 95 | 90 | -16617.00 | 2533.00
ang 2
¢ 42219 7661] 313616 4421940 | 766070 | 4421940 | 766070 | X | 100] 100] 2 95 | 90 | 4421940 | -7660.70
0 32271 26995] 236710 3227100 | -26995.00 | 3227100 | 2699500 | X | 100 | 100] 2 95 | 90 | 3227100 | -26995.00
37938 8766] 324780 00 | -8766. ! . X_|100]100] 2 95 | 90 | 3793800 | -8766.00
o 6 100 | 100 1aslasl3l 2 | 2 | & [0 | s76600 | 5793800 [ 876600 1 s
20021]  71a] 215870 = = | 2| = 2992000 [ 71200 | 2992100 | 71400 | X | 100]100] 2 95 | 90 | -29921.00 | 714.00
33 8771 -16773] 297763 1877120 | -16773.10 | 1877120 | 1677310 | X | 100 100] 2 95 | 90 | -18771.20 | -16773.10
21086]  4147] 306470 21286.00 | -4147.00 | 2128600 | 414700 | X | 100] 100] 2 95 | 90 | -21286.00 | -4147.00
1a1755]  s170] 84507 14175530 | 516990 | 202507.57| 738557 | X | 70| 70| 2 65 | 60 | 14175530 | 5169.90
0 75635|  osle] 49770 75635.00 | 981600 | 108050.00 | 1402286 | X | 70 | 70 | 2 65 | 60 | 75635.00 | 981600
141755]  4945| 84507 =l = 14175530 | 494490 | 202507.57| 706414 | X | 70| 70| 2 65 | 60 | 14175530 | 4944.90
ca 70 | 70 [23]23|Z] T | 8] 8 5
7351 2842] 23960 = = | = | = [[735000 | 284200 | 1050143 | 406000 | X | 70|70 2 65 | 60 | 735100 | 2842.00
33 50| 7052 39990 55900 | 705200 | 79857 | 1007429 | Y |70 70| 2 65 | 60 | 705200 | -559.00
7704]  3726] 74727 770420 | 372550 | 1100600 | 5322.04 | X |70 | 70| 2 65 | 60 | 770420 | 372550
— -
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
— —— —t
Thng | Phin ti | Tiét dién M, M, N C | ¢ L]y NN M, M,, M,,/C, M,,/C, [Phwongl b | h |1, | a | h, | Z, M, M,
(kg.m) (kg.m) (kg) (cm) | (cm) |(m) | (m) ) (kg.m) (kg.m) (kg) (kg) (cm) | (cm) | (m) | (cm) | (cm) |(cm) (kg.m) (kg.m)
29947 10307 -31849 29947.10 10306.90 | 42781.57 | 14724.14 X 70 [ 70 | 2 65 | 60 | 29947.10 10306.90
0 23691 12787 -39409 23691.20 12787.30 | 33844.57 | 18267.57 X 70 | 70 | 2 65 | 60 | 23691.20 12787.30
c 14188 4504 -45673 7 70 |23]23 E E 8 8_ 14188.10 4503.70 20268.71 6433.86 X 70 [ 70 | 2 5 65 | 60 14188.10 4503.70
17951 -5661 -35893 - - - - 17951.20 -5661.00 25644.57 8087.14 X 70 [ 70 | 2 65 | 60 17951.20 -5661.00
33 2874 -13181 -29629 2874.40 -13181.40 | 4106.29 18830.57 Y 70 [ 70 | 2 65 | 60 | -13181.40 2874.40
17951 -65 -35893 17951.20 -64.80 25644.57 92.57 X 70 | 70 | 2 65 | 60 17951.20 -64.80
38633 -2243 -118520 38633.00 -2243.00 38633.00 2243.00 X 100 | 100 | 2 95 | 90 | 38633.00 -2243.00
0 18531 -31381 -161825 18531.20 | -31381.00 | 18531.20 | 31381.00 Y 100 | 100 | 2 95 | 90 | -31381.00 | 18531.20
2 23016 -9969| -165650 100 100 23] 23 g g 8 8 23016.00 -9969.00 23016.00 [ 9969.00 X 100 | 100 | 2 5 95 | 90 | 23016.00 -9969.00
-50690 196 -100210 =1 = - - -50690.00 196.00 50690.00 196.00 X 100 | 100 | 2 95 | 90 | -50690.00 196.00
33 -41932 -31587 -101090 -41932.00 | -31587.00 | 41932.00 | 31587.00 X 100 | 100 | 2 95 | 90 | -41932.00 | -31587.00
Tﬁmg Mai -31247 7540 -147340 -31247.00 7540.00 31247.00 7540.00 X 100 | 100 | 2 95 | 90 | -31247.00 7540.00
47034 4079 -116230 47034.00 4079.00 47034.00 | 4079.00 X 100 | 100 | 2 95 | 90 | 47034.00 4079.00
0 30415 30843 -158637 30415.10 30843.20 | 30415.10 | 30843.20 Y 100 100 | 2 95 | 90 | 30843.20 30415.10
33733 11847 -162330 | = =3 =3 33733.00 11847.00 | 33733.00 | 11847.00 X 100 100 | 2 95 | 90 | 33733.00 11847.00
c 100 100 (23]23| 2] = < < 5
-60548 -2401 -97920 =1 = - - -60548.00 | -2401.00 60548.00 2401.00 X 100 | 100 | 2 95 | 90 | -60548.00 | -2401.00
33 -39441 -35313 -140327 -39440.70 | -35313.30 | 39440.70 | 35313.30 X 100 | 100 | 2 95 | 90 | -39440.70 | -35313.30
-43808 -10578 -144020 -43808.00 | -10578.00 | 43808.00 | 10578.00 X 100 [ 100 | 2 95 | 90 | -43808.00 | -10578.00
-29426 -1960) -26284 -29426.30 | -1960.00 42037.57 2800.00 X 70| 70 | 2 65 | 60 | -29426.30 | -1960.00
0 -17415 -13509 -24250 -17415.00 | -13509.00 | 24878.57 | 19298.57 X 70| 70 | 2 65 | 60 | -17415.00 | -13509.00
s -15390 -8876) -40144 70 70 |23]23 E E 8. 8. -15389.90 | -8875.60 21985.57 | 12679.43 X 70| 70 | 2 5 65 | 60 | -15389.90 | -8875.60
16575 5516 -7670 - - - - 16575.00 5516.00 23678.57 7880.00 X 70| 70 | 2 65 | 60 16575.00 5516.00
33 971 12852 -14470 971.00 12852.00 1387.14 18360.00 Y 70| 70 | 2 65 | 60 12852.00 971.00
-13122 6523 -30364 -13121.80 18745.43 9318.57 X 70| 70 | 2 65 | 60 | -13121.80 6523.00
— -
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

— —_—
Ting | Phin o | Tiét dic M, e, € X, m, M Tr. e X vl ol o Hoin Ast AT ™ Chon thép ¢ A" AT
tkgm) | (em) | (em) | (em) (kg.m) hop | (em) | (em) % (cm?) (em’) (%) | 18]20)22|25{28]32] (em?) (cm®)

-13579.00 | 4.00 | 4.00 | 108.00 | 0.40 | 29699.40 | D.T | 49.00 | 91.87 |1.07|1.00| 1.00]0.05% 84.67 84.67 0.89%

0 -2905.70 | 4.00 | 4.00 | 138.91 | 0.40 | -42604.48 | D.T | 46.50 | 91.87 [ 1.07|1.00| 1.00|0.05%| 265.17 265.17 2.79%
c1 -2905.70 | 4.00 | 4.00 | 138.91 | 0.40 | -42604.48 | D.T | 46.50 | 91.87 [ 1.07[1.00( 1.00{0.05%| 265.17 265.17 2.79% 36| 28953 |265.17

-11956.00 | 4.00 | 4.00 | 110.11 ] 0.40 | 10073.60 | D.T | 46.50 | 91.87 | 1.07]|1.00| 1.00{0.05% 96.98 96.98 1.02%

33 -2.30 4.00| 4.00 | 117.96 ] 0.40| 27035.58 | D.T | 46.50 | 91.87 [ 1.07|1.00| 1.00|0.05%| 142.82 142.82 1.50%

-3798.50 | 4.00 | 4.00 | 138.47 | 0.40 | 7902.30 D.T | 46.50 [ 91.87 [1.07]1.00]| 1.00{0.05%| 262.62 | 262.62 | 2.76%

-11055.00 | 5.20 | 5.20 | 149.48 | 0.40 | 80400.00 | D.T | 65.20 | 120.97 | 1.07] 1.00{ 1.00{0.05%]| 211.03 | 211.03 | 1.30%

0 -997.00 | 5.20] 5.20 | 155.01 | 0.40 | -84757.80 | D.T | 62.70 ] 120.97|1.07[ 1.00] 1.00{0.05%] 252.96 | 252.96 [ 1.56%

o) -177.20 | 5.20| 5.20 | 184.63 | 0.40 | -76022.88 | D.T | 62.70 | 120.97 | 1.07[ 1.00] 1.00{0.05%| 477.72 | 477.72 | 2.94% ol ag255 |a77.72
-10284.00 | 5.20 | 5.20 | 148.82 | 0.40 | 22179.40 | D.T | 62.70 | 120.97 [ 1.07] 1.00{ 1.00] 0.05%] 205.99 | 205.99 | 1.27%
33 1756.00 | 5.20| 5.20 | 154.34 | 0.40 | -25232.60 | D.T | 62.70 [ 120.97 | 1.07]| 1.00| 1.00| 0.05%| 247.93 | 247.93 | 1.53%
Ting 2336.30 | 5.20| 5.20 | 183.97 | 0.40| -24645.38 | D.T | 62.70 | 120.97 | 1.07]| 1.00| 1.00] 0.05%| 472.68 | 472.68 | 2.91%
Him 2 -12634.00 | 5.20 | 5.20 | 145.80 | 0.40 | 77359.40 | D.T | 65.20 | 120.97 [ 1.07] 1.00{ 1.00] 0.05%| 183.10 183.10 | L.13%
0 13841.00 | 5.20 [ 5.20 | 144.39 | 0.40 | -80224.60 | D.T | 62.70 | 120.97 | 1.07| 1.00{ 1.00{0.05%] 172.40 17240 | 1.06%

3 -7301.20 | 5.20] 5.20 | 180.81 ] 0.40 | 69125.22 | D.T | 62.70 | 120.97 [ 1.07| 1.00| 1.00] 0.05%| 448.74 | 448.74 | 2.76% 0| 48255 |aag7a

3464.00 |5.20 | 5.20 | 149.87 | 0.40 | -24719.40 | D.T | 62.70 | 120.97 | 1.07[ 1.00| 1.00{0.05%| 214.00 | 214.00 [ 1.32%
33 3741.00 |5.20| 5.20 | 143.72 | 0.40| -21242.60 | D.T | 62.70 | 120.97 | 1.07| 1.00{ 1.00]0.05%| 167.36 167.36 | 1.03%
-6644.80 | 5.20] 5.20 | 180.15] 0.40 | 14706.68 | D.T | 62.70 | 120.97 [ 1.07| 1.00| 1.00] 0.05%| 443.71 | 443.71 | 2.73%

4472.00 | 4.00] 4.00 | 102.03] 0.40 | 33112.80 | D.T | 49.00 | 91.87 | 1.07]1.00| 1.00] 0.05%| 49.78 49.78 0.52%

0 -5516.00 | 4.00] 4.00 | 134.39] 0.40 | 37276.80 | D.T | 46.50 | 91.87 | 1.07| 1.00| 1.00] 0.05%| 238.78 | 238.78 | 2.51%
-5516.00 | 4.00 | 4.00 | 134.39 | 0.4 X . . . . . .00]0.05%] 238.78 X 2.51%
c4 0| 37276.80 | D.T | 46.50 | 91.87 [1.07|1.00| 1.00 o 238.78 o 36| 289.53 |238.78
-10803.00 | 4.00 | 4.00 | 107.69 | 0.40 | -16620.20 | D.T | 46.50 [ 91.87 | 1.07{1.00| 1.00]0.05%] 82.83 82.83 0.87%
33 1678.30 | 4.00 | 4.00 | 112.02 ] 0.40 | -27966.38 | D.T | 46.50 | 91.87 | 1.07| 1.00{ 1.00{0.05%] 108.10 108.10 | 1.14%

-6086.90 | 4.00 ] 4.00 | 133.95] 0.40 | -13484.66 | D.T | 46.50 | 91.87 | 1.07]1.00| 1.00] 0.05%| 236.22 | 236.22 | 2.49%

SVTH: NGUYEN QUANG TUNG - LOP 03X1A— KHOA XAY DUNG DD&CN




PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

— —_—
Ting | Phin o | Tiét dic M, e, € X, m, M Tr. e X vl ol o Hoin Ast AT ™ Chon thép ¢ A" AT
tkgm) | (em) | (em) | (em) (kg.m) hop | (em) | (em) % (cm?) (em’) (%) | 18]20)22|25{28]32] (em?) (cm®)

21891.00 | 4.00 | 4.00 | 103.37 | 0.40 | -27838.60 | D.T | 49.00 | 91.87 | 1.07| 1.00| 1.00| 0.05% 57.62 57.62 0.61%

0 513.20 4.00| 4.00 | 132.85] 0.40| -56904.42 | D.T | 46.50 | 91.87 [ 1.07|1.00|1.00|0.05%| 229.78 229.78 2.42%
c1 513.20 4.00 | 4.00 | 132.85| 0.40 | -56904.42 | D.T | 46.50 | 91.87 | 1.07|1.00|1.00]0.05%| 229.78 229.78 2.42% 0| 25736 |220.78

-3427.00 | 4.00 | 4.00 | 105.43 ] 0.40 | 14640.20 | D.T | 46.50 | 91.87 [ 1.07[ 1.00{ 1.00] 0.05% 69.66 69.66 0.73%

33 -2974.20 [ 4.00| 4.00 | 11221 [ 0.40 | 26512.32 | D.T | 46.50 | 91.87 [ 1.07[1.00( 1.00{0.05%] 109.24 109.24 1.15%

-846.60 | 4.00| 4.00 | 132.41 | 040 | 16003.56 | D.T | 46.50 | 91.87 | 1.07[1.00| 1.00]0.05%| 22722 | 227.22 | 2.39%

8262.00 | 5.20| 5.20 | 145.97 | 0.40| -38023.20 | D.T | 65.20 | 120.97 | 1.07| 1.00{ 1.00]0.05%| 184.38 18438 | 1.13%
0 -2180.00 | 5.20] 5.20 | 140.47 ] 0.40 | 30199.00 | D.T | 62.70 | 120.97 [ 1.07] 1.00{ 1.00] 0.05%{ 142.68 142.68 | 0.88%
o) -5043.30 | 5.20] 5.20 | 175.93] 0.40 | -27737.32 | D.T | 62.70 | 120.97 [ 1.07| 1.00| 1.00] 0.05%| 411.70 | 411.70 | 2.53% | 41821 |ai170
-2264.00 | 5.20] 5.20 | 145.30] 040 | -9471.60 | D.T | 62.70 | 120.97 | 1.07| 1.00]| 1.00] 0.05%| 179.35 179.35 | 1.10%

33 4879.00 |5.20] 5.20 | 147.69 | 040 | -21510.40 | D.T | 62.70 | 120.97 | 1.07| 1.00| 1.00] 0.05%| 197.45 19745 | 1.22%

Ting 4637.50 | 5.20] 5.20 | 175.27] 0.40 | -21547.50 | D.T | 62.70 | 120.97 [ 1.07[ 1.00| 1.00] 0.05%] 406.67 | 406.67 | 2.50%
Ham 1 -11885.00 | 5.20 | 5.20 | 139.29 | 0.40 | 32264.00 | D.T | 65.20 | 120.97 [ 1.07] 1.00{ 1.00] 0.05%| 133.75 133.75 | 0.82%
0 11361.00 | 5.20 [ 5.20 | 137.92 | 0.40 | -29304.60 | D.T | 62.70 | 120.97 | 1.07| 1.00| 1.00{0.05%] 123.33 123.33 | 0.76%
- g . B 5 . . . . . . . .00]0.05%| 383.84 . 2.36%

3 8887.40 | 5.20) 5.20 [ 172.26 ] 0.40 | 16436.14 | D.T | 62.70 | 120.97 [ 1.07] 1.00] 1.00 o 383.84 0 5| 41821 |383.84

1507.50 |5.20| 5.20 | 17036 | 0.40 | -9662.60 | D.T | 62.70 [ 120.97 | 1.07]| 1.00{ 1.00] 0.05%| 369.42 | 369.42 | 2.27%
33 -3967.00 | 5.20] 5.20 | 137.26 | 0.40 | -21906.80 | D.T | 62.70 | 120.97 [ 1.07| 1.00] 1.00] 0.05%| 118.29 11829 | 0.73%
-4556.90 | 5.20] 5.20 | 171.60 ] 0.40 | 15452.74 | D.T | 62.70 | 120.97 [ 1.07| 1.00| 1.00] 0.05%| 378.80 | 378.80 | 2.33%

19694.00 | 4.00 | 4.00 | 97.49 | 0.40] 35597.60 | D.T | 49.00 | 91.87 | 1.07{1.00]| 1.00]0.05%| 23.25 23.25 0.24%

0 -2246.00 | 4.00] 4.00 | 128.37] 0.40 | 52119.10 | D.T | 46.50 | 91.87 | 1.07| 1.00| 1.00] 0.05%| 203.62 | 203.62 | 2.14%
-2246.00 | 4.00 | 4. 5 . . . . . . . .00]0.05%] 203.62 . 2.14%

c4 00 | 128.37] 040 | 52119.10 | B.T | 46.50 | 91.87 [ 1.07]1.00] 1.00 o 203.62 o 1| 25736 |203.62
-3996.20 | 4.00 | 4.00 | 119.81 ] 0.40 | -23658.48 | D.T | 46.50 | 91.87 [ 1.07|1.00]| 1.00] 0.05%| 153.61 153.61 1.62%

33 -2110.70 | 4.00] 4.00 | 106.33 ] 0.40 | -29294.28 | D.T | 46.50 | 91.87 [ 1.07]1.00| 1.00] 0.05%| 74.88 74.88 0.79%
-2929.70 | 4.00] 4.00 | 127.93] 0.40 | -11458.98 | D.T | 46.50 | 91.87 | 1.07] 1.00| 1.00] 0.05%| 201.07 | 201.07 | 2.12%
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

— —
Thng | Phin ti | Tiét die M, e, e X, m, M Tr. e x wl o o Pamin Ast AL e Chon thép ¢ A" AL
(kg.m) (em) | (cm) (cm) (kg.m) hop | (em) (cm) (%) (em?) (cm?) (%) 18] 20 22]25]28{ 32| (em?) (cm?)
22072.00 | 4.00 | 4.00 | 98.73 | 0.40 | -15765.20 [ D.T | 49.00 | 91.87 | 1.07]1.00{1.00] 0.05%| 30.51 3051 | 0.32%
0 2935.30 | 4.00| 4.00 | 126.70| 0.40 | -44851.18 | D.T | 46.50 | 91.87 | 1.07]1.00{1.00{ 0.05%| 193.87 | 193.87 [ 2.04%
cl 2935.30 [ 4.00| 4.00 | 126,70 0.40 | -36921.28 | D.T | 46.50 | 91.87 |1.07]1.00{1.00{ 0.05%| 193.87 | 193.87 [ 2.04% 55| 22519 |193.87
-2222.00 | 4.00 | 4.00 | 88.54 [ 0.44 | 3212.55 | B.T | 46.50 | 91.87 | 1.07] 1.00] 1.00] 0.05%] -29.01 9.50 | -0.31%
33 -1164.30 | 4.00 | 4.00 | 126.26 | 0.40 [ -1897842 | D.T | 46.50 | 91.87 | 1.07]1.00| 1.00] 0.05%] 191.32 | 19132 | 2.01%
-1164.30 | 4.00 | 4.00 | 126.26 | 0.40 [ -16202.82 | D.T | 46.50 [ 91.87 | 1.07[1.00|1.00] 0.05%| 191.32 [ 19132 | 2.01%
-992.00 | 4.00| 4.00 | 97.19 [ 0.40 | 18809.20 | B.T | 49.00 | 91.87 | 1.07] 1.00] 1.00] 0.05%] 21.50 2150 | 0.23%
33 3874.00 [4.00| 4.00 | 125.04] 0.40 | -6580.00 | D.T | 46.50 | 91.87 |1.07]1.00{1.00{ 0.05%| 184.15 | 184.15 | 1.94%
cr 3874.00 | 4.00| 4.00 | 125.04] 0.40| -5727.70 | D.T | 46.50 | 91.87 | 1.07]1.00{1.00{ 0.05%| 184.15 | 184.15 | 1.94% 55| 22510 |isats
-6183.00 | 4.00| 4.00 | 96.75 [ 0.40 | 13825.80 | D.T | 46.50 | 91.87 | 1.07] 1.00| 1.00]) 0.05%| 18.94 1894 | 0.20%
6.6 -5629.20 | 4.00 | 4.00 | 113.75] 0.40 [ 18245.62 | DB.T | 46.50 | 91.87 | 1.07|1.00| 1.00] 0.05%] 118.21 | 11821 1.24%
-1651.20 | 4.00 | 4.00 | 124.60] 0.40 [ 18666.82 | D.T | 46.50 | 91.87 | 1.07|1.00| 1.00] 0.05%] 181.59 [ 181.59 | 1.91%
6058.00 [ 520 5.20 | 139.38] 0.40 | -32534.80 | D.T | 65.20 | 120.97 | 1.07] 1.00|{ 1.00{ 0.05%| 134.44 | 134.44 | 0.83%
0 -3469.00 | 520 5.20 | 13398 | 0.40 | 45543.40 | B.T | 62.70 | 120.97] 1.07] 1.00] 1.00] 0.05%] 93.43 9343 | 0.57%
o 23490 |520] 520 | 167.23 ] 0.40 | 41250.74 | D.T | 62.70 | 120.97 [ 1.07]1.00{ 1.00{ 0.05%| 345.69 | 345.69 [ 2.13% | 35387 |345.60
-1358.00 | 520 ] 5.20 | 134.83] 0.40 | -8970.20 | B.T | 62.70 | 120.97 | 1.07] 1.00| 1.00] 0.05%] 99.88 99.88 | 0.61%
6.6 239.60 | 520 5.20 | 165.78 | 0.40 | -5148.56 | D.T | 62.70 | 120.97 [1.07]|1.00|{ 1.00{ 0.05%| 334.72 | 334.72 [ 2.06%
Tang 239.60 | 520 5.20 | 165.78 | 0.40 | -5148.56 | D.T | 62.70 | 120.97 [ 1.07] 1.00| 1.00{ 0.05%| 334.72 | 334.72 [ 2.06%
I+Ling -9121.00 | 520 5.20 | 132.85[ 0.40 | 30989.60 | B.T | 65.20 | 120.97 | 1.07] 1.00| 1.00] 0.05%| 84.87 84.87 | 0.52%
0 11123.00 | 520 | 5.20 | 131.53 ] 0.40 | -44472.80 | D.T | 62.70 | 120.97 | 1.07] 1.00| 1.00] 0.05%| 74.83 74.83 | 0.46%
o3 -6473.60 | 520 5.20 | 163.71] 0.40 [ 34662.56 | D.T | 62.70 | 120.97| 1.07| 1.00| 1.00] 0.05%| 318.98 | 318.98 | 1.96% a1l 35387 |31808
1082.20 | 520 5.20 | 156.88 | 0.40 | -10905.02 | D.T | 62.70 | 120.97 [ 1.07] 1.00|{ 1.00{ 0.05%| 267.19 | 267.19 [ 1.64%
6.6 -3194.00 | 5.20] 5.20 | 130.08 [ 0.40 | -9698.60 | B.T | 62.70 | 120.97 | 1.07] 1.00| 1.00] 0.05%] 63.87 63.87 | 0.39%
2082.10 [ 520 5.20 | 162.26] 0.40 | -2159.36 | D.T | 62.70 | 120.97 | 1.07] 1.00{ 1.00{ 0.05%| 308.02 | 308.02 [ 1.90%
17244.00 | 4.00 | 4.00 | 92.99 | 0.41| 27135.62 | D.T | 49.00 | 91.87 | 1.07] 1.00| 1.00] 0.05%| -3.03 9.50 | -0.03%
0 -1295.60 | 4.00 | 4.00 | 12228 ] 0.40 [ 42373.76 | D.T | 46.50 [ 91.87 | 1.07[1.00|1.00] 0.05%| 168.06 [ 168.06 | 1.77%
-1295.60 | 4.00 | 4.00 | 122.28 ] 0.40 [ 35063.96 | B.T | 46.50 | 91.87 | 1.07]1.00| 1.00] 0.05%| 168.06 | 168.06 | 1.77%

[eZ} 28] 225.19 [168.06
-2363.00 | 4.00| 4.00 | 98.29 | 0.40 | 5120.80 46.50 | 91.87 [1.07]/1.00{1.00]0.05%]| 27.91 2791 0.29%

33 -2085.90 | 4.00| 4.00 | 121.84] 0.40 | 15947.54 46.50 | 91.87 [ 1.07]1.00{1.00]0.05%] 165.51 165.51 1.74%
-2085.90 | 4.00| 4.00 | 121.84] 0.40 | 15947.54 46.50 | 91.87 [ 1.07]1.00{1.00]0.05%] 165.51 165.51 1.74%
-1362.00 | 4.00| 4.00 | 91.48 | 0.42 | 16851.90 49.00 | 91.87 [1.07]1.00|1.00]0.05%| -11.85 9.50 -0.12%
33 5714.00 | 4.00| 4.00 | 82.61 | 0.48 | -5997.25 46.50 | 91.87 [1.07]1.00|1.00]0.05%| -63.65 9.50 -0.67%
-52.90 4.00 | 4.00 | 120.62 | 0.40 | 6792.14 46.50 | 91.87 | 1.07[1.00{1.00{0.05%| 158.37 158.37 1.67%

i isd iod fod ied ol ool food B
JAC] (] JUEY QY pa) pacy Jcy ju)

c4' 28] 225.19 (15837
-5355.00 | 4.00| 4.00 | 91.04 | 0.43 | -17197.91 46.50 | 91.87 [1.07/1.00{1.00]0.05%| -14.40 9.50 -0.15%
6.6 987.60 | 4.00] 4.00 [ 112.20] 0.40 [ -19911.86 46.50 | 91.87 | 1.07[1.00{1.00{0.05%| 109.20 109.20 1.15%
-1637.70 | 4.00| 4.00 | 120.18 ] 0.40 [ -15665.48 46.50 | 91.87 [1.07]1.00{1.00]0.05%] 155.81 155.81 1.64%
o R
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

_— — =
Ting | Phin o | Tiét dic M, e, € X, m, M Tr. e X vl ol o Woin Ast AT ™ Chon thép ¢ A" AT
(kg.m) (em) | (em) | (cm) (kg.m) hop | (em) | (em) (%) (em?) (cm?) (%) 18]20]22(25]28]32| (em?) (em?)
21835.00 | 4.00 | 4.00 | 92.54 | 0.42 | -28360.42 | D.T | 49.00 | 91.87 | 1.07| 1.00| 1.00] 0.05% -5.62 9.50 -0.06%
0 1011.00 | 4.00 | 4.00 | 119.24 | 0.40 | -60386.20 | D.T | 46.50 | 91.87 | 1.07| 1.00| 1.00]0.05%| 150.27 150.27 1.58%
c1 1011.00 | 4.00 | 4.00 | 119.24 | 0.40 | -52300.60 | D.T | 46.50 | 91.87 | 1.07]| 1.00| 1.00]0.05%| 150.27 150.27 1.58% 20| 160.85 115027
-6957.00 | 4.00 | 4.00 | 92.11 | 0.42 9813.11 D.T | 46.50 | 91.87 [ 1.07|1.00|1.00] 0.05% -8.17 9.50 -0.09%

33 -6264.40 | 4.00| 4.00 | 108.34 ] 0.40 | 13296.44 | D.T | 46.50 | 91.87 [ 1.07|1.00|1.00]0.05%| 86.62 86.62 0.91%
-1260.40 | 4.00| 4.00 | 118.80 ] 0.40 | 14430.44 | D.T | 46.50 | 91.87 [ 1.07|1.00]| 1.00] 0.05%| 147.72 14772 | 1.55%

-2695.00 | 5.20] 5.20 | 129.01 ] 0.40 | 36002.00 | D.T | 65.20 | 120.97 [ 1.07] 1.00{ 1.00] 0.05%| 55.71 55.71 0.34%
0 6760.00 | 5.20 | 5.20 | 126.84 | 0.40 | 49668.00 | D.T | 62.70 | 120.97 | 1.07]| 1.00| 1.00{0.05%] 39.26 39.26 0.24%
o) -177.90 | 5.20| 5.20 | 158.63 | 0.40 | -40694.06 | D.T | 62.70 | 120.97 | 1.07[ 1.00]| 1.00]0.05%| 280.42 | 280.42 [ 1.73% 36| 28953 |280.42
-882.00 | 5.20 | 5.20 | 128.34] 0.40 | -14129.80 | D.T | 62.70 | 120.97 [ 1.07] 1.00| 1.00] 0.05%| 50.67 50.67 0.31%
33 -5037.90 |5.20] 5.20 | 151.30 ] 0.40 | -10122.06 | D.T | 62.70 | 120.97 [ 1.07| 1.00| 1.00] 0.05%| 224.84 | 224.84 | 1.38%

-483.90 | 5.20] 5.20 [ 157.96 ] 040 | -862.86 D.T | 62.70 | 120.97 [ 1.07] 1.00] 1.00{ 0.05%| 275.39 | 27539 | 1.69%

Tang 23 -6700.00 |5.20] 5.20 | 125.74] 0.40 | 40914.00 | D.T | 65.20 | 120.97 [ 1.07| 1.00| 1.00] 0.05%| 30.94 30.94 0.19%
0 21432.00 | 5.20 | 5.20 | 124.49] 040 | -38317.92 | D.T | 62.70 | 120.97 | 1.07]| 1.00| 1.00] 0.05%[ 21.46 21.46 0.13%

3 -2897.40 [5.20] 5.20 | 155.25] 0.40 | 35407.04 | D.T | 62.70 | 120.97 | 1.07| 1.00| 1.00] 0.05%| 254.81 254.81 1.57% 36| 28953 |2sas1
699.40 520 5.20 | 149.40 | 0.40 | -17111.64 | D.T | 62.70 | 120.97 [ 1.07] 1.00{ 1.00] 0.05%] 210.40 | 210.40 | 1.29%
33 1488.80 | 5.20| 5.20 | 153.46 | 040 | -1649.88 | D.T | 62.70 [ 120.97 | 1.07]| 1.00{ 1.00] 0.05%| 241.25 | 241.25| 1.48%
-1970.00 |5.20] 5.20 | 154.59] 040 | -3563.40 | D.T | 62.70 | 120.97 [ 1.07| 1.00| 1.00] 0.05%| 249.78 | 249.78 | 1.54%
21991.00 | 4.00 | 4.00 | 87.04 | 0.45] 40038.26 | D.T | 49.00 | 91.87 | 1.07| 1.00]| 1.00] 0.05%| -37.78 9.50 -0.40%
0 -2209.20 | 4.00] 4.00 | 114.90 ] 0.40 | 55852.32 | D.T | 46.50 | 91.87 [ 1.07]1.00{1.00]0.05%{ 124.97 12497 | 1.32%

c4 -2209.20 | 4.00| 4.00 | 114.90 ] 0.40 | 55852.32 | D.T | 46.50 | 91.87 [1.07]|1.00(1.00|0.05%| 124.97 12497 | 1.32% 20| 16085 |124.97
-6473.00 | 4.00| 4.00 | 86.60 | 0.45| -14590.58 | D.T | 46.50 | 91.87 | 1.07| 1.00| 1.00] 0.05%| -40.34 9.50 -0.42%
33 2246.30 | 4.00 | 4.00 | 106.74 | 0.40 | -14730.88 | D.T | 46.50 | 91.87 | 1.07]| 1.00| 1.00]0.05%[ 77.30 77.30 0.81%
-839.80 | 4.00 | 4.00 [ 114.47 | 0.40 | -12091.72 | D.T | 46.50 | 91.87 | 1.07[ 1.00]| 1.00] 0.05%| 122.42 12242 | 1.29%
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
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Ting | Phin tir | Tiét dig ! S Xi | m s Ir ° - Ye | @] P i Ast AT ' Chon thép ¢ A" A
tkgm) | em) | em) | (em) (kg.m) hop | (em) | (cm) (%) (em?) (em?) o) |18]20]22(25[28]32| (em?) (em?)
20426.00 | 3.60 | 3.60 | 82.16 | 0.42| -23484.92 | D.T | 43.60 | 82.17 | 1.07| 1.00]| 1.00] 0.05%| -10.32 7.65 -0.13%
0 2589.90 | 3.60| 3.81 | 106.16 | 0.40 | -52823.64 | D.T | 41.31 | 81.86 | 1.07| 1.00| 1.00]0.05%| 118.27 118.27 1.55%
c1 2589.90 | 3.60 | 3.60 | 106.16 | 0.40 | -45098.04 | D.T | 41.10 | 82.17 | 1.07]| 1.00| 1.00]0.05%| 115.89 115.89 1.51% 2 12315 |118.27
-9623.00 | 3.60 | 3.60 | 81.67 | 0.42| 10283.79 | D.T | 41.10 | 82.17 [ 1.07|1.00| 1.00{0.05%| -12.87 7.65 -0.17%
33 -1130.30 | 3.60 | 3.60 | 105.67 | 0.40 | 20964.08 | D.T | 41.10 | 82.17 [ 1.07]1.00| 1.00{0.05%| 113.33 113.33 1.48%
-1130.30 | 3.60] 3.60 | 105.67 | 0.40 | 20964.08 | D.T | 41.10 | 82.17 | 1.07| 1.00| 1.00] 0.05%| 113.33 113.33 1.48%
-3081.00 | 4.80 | 4.80 | 112.21] 0.41 | 33500.68 | D.T | 59.80 | 111.27 [ 1.07] 1.00| 1.00 0.05% -0.51 13.80 0.00%
0 3020.00 | 4.80 | 4.80 | 116.87 | 0.40 | -39872.00 | D.T | 57.30 | 111.27|1.07| 1.00{ 1.00] 0.05% 3220 32.20 0.23%
2 5075.40 | 4.80 | 4.80 | 138.43 | 0.40 | -35363.94 | D.T | 57.30 | 111.27|1.07| 1.00| 1.00]0.05%| 183.18 158.00 1.33% 28 11241 |158.00
1308.00 | 4.80 | 4.80 | 111.49| 042 | -25272.83 | D.T | 57.30 | 111.27 | 1.07| 1.00| 1.00{ 0.05% -5.54 13.80 -0.04%
33 -11276.00 | 4.80 | 4.80 | 109.79 | 0.43 | -24357.80 | D.T | 57.30 | 111.27]1.07]| 1.00| 1.00{0.05%| -17.41 13.80 -0.13%
Ti'lng 6-10 -4595.60 | 4.80 | 4.80 | 137.71] 040 | 13812.96 | D.T | 57.30 | 111.27 [ 1.07] 1.00| 1.00{0.05%| 178.15 158.00 1.29%
-4185.00 | 4.80 [ 4.80 | 109.39 | 0.43 | 39418.61 D.T | 59.80 | 111.27 | 1.07| 1.00| 1.00| 0.05%| -20.19 13.80 -0.15%
0 25042.00 | 4.80 | 4.80 | 108.43 | 0.43 | -28761.79 | D.T | 57.30 | 111.27|1.07| 1.00]| 1.00] 0.05%| -26.95 13.80 -0.20%
3 5931.70 | 4.80 | 4.80 | 13542 ] 040 | 35690.68 | D.T | 57.30 | 111.271.07]| 1.00| 1.00]0.05%| 162.09 162.09 1.17% 28 11241 |162.00
1877.00 | 4.80 | 4.80 | 108.68 | 0.43 | -29347.27 | B.T | 57.30 | 111.27|1.07| 1.00{ 1.00] 0.05%| -25.23 13.80 -0.18%
33 -1905.00 | 4.80| 4.80 | 113.72] 0.41 | -18442.70 | D.T | 57.30 | 111.27 [ 1.07| 1.00| 1.00 0.05% 10.12 10.12 0.07%
-4699.20 | 4.80 | 4.80 | 134.70 ] 0.40 | -18234.08 | D.T | 57.30 | 111.27 [ 1.07| 1.00| 1.00{ 0.05%| 157.05 157.05 1.14%
21032.00 | 3.60| 3.60 | 77.13 | 0.46 | 35240.26 | D.T | 43.60 | 82.17 [1.07[1.00|{1.00]0.05%| -36.77 7.65 -0.48%
0 621.40 3.60 | 3.76 | 101.86 | 0.40 [ 50012.86 | D.T | 41.26 | 81.93 | 1.07| 1.00| 1.00]0.05% 95.04 95.04 1.24%
c4 621.40 3.60 | 3.76 | 101.86 | 0.40 [ 50012.86 | D.T | 41.26 | 81.93 | 1.07| 1.00| 1.00]0.05% 95.04 95.04 1.24% 20 123.15 |95.04
-9774.00 | 3.60 | 3.60 | 76.64 | 0.46 | -16470.18 | D.T | 41.10 | 82.17 [ 1.07|1.00| 1.00{0.05%| -39.33 7.65 -0.51%
33 -100.00 | 3.60| 3.60 | 101.38 | 0.40 | -20626.30 | D.T | 41.10 | 82.17 | 1.07| 1.00| 1.00] 0.05% 90.74 90.74 1.19%
-100.00 |3.60] 3.60 | 101.38 [ 0.40 | -17333.20 | D.T | 41.10 | 82.17 | 1.07| 1.00 1.00] 0.05% 90.74 90.74 1.19%
e —
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
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Ting | Phin o | Tiét dic M, e, € X, m, M Tr. e X vl ol o Woin Ast AT ™ Chon thép ¢ A" AT
(kg.m) (em) | (em) | (cm) (kg.m) hop | (em) | (em) (%) (em?) (cm?) (%) 18]20]22(25]28]32| (em?) (em?)

16297.00 | 3.20 | 3.32 | 63.28 | 0.49 | -24350.55 | D.T | 38.32 | 72.30 | 1.07[1.00| 1.00{0.05%| -52.77 6.00 -0.88%

0 2461.80 |3.20| 537 | 81.90 | 040 | -51044.78 | D.T | 37.87 | 68.80 | 1.13|1.00( 1.00] 0.05% 53.69 53.69 0.89%

c1 2461.80 |3.20 | 4.52 | 81.90 | 0.40 | -42903.38 | D.T | 37.02 | 70.34 | 1.10| 1.00{ 1.00] 0.05%| 45.39 45.39 0.76% 2 76.03 |s3.60
-9652.00 | 3.20| 3.20 | 62.74 | 0.50 | 10213.24 | D.T | 35.70 | 72.47 [1.07|1.00|1.00|0.05%| -56.11 6.00 -0.94%
33 -1081.20 | 3.20| 3.20 | 81.35 | 0.40| 24202.02 | D.T | 35.70 | 72.47 [ 1.07|1.00| 1.000.05% 30.94 30.94 0.52%

-1081.20 | 3.20] 3.20 | 81.35 | 0.40| 24202.02 | D.T | 35.70 | 72.47 [ 1.07{1.00| 1.00] 0.05%] 30.94 30.94 0.52%

3047.90 | 4.00| 400 | 113.90] 0.40 [ 32244.44 [ D.T [ 49.00 | 91.87 [1.07]1.00]1.00]0.05%| 119.09 | 119.09 | 1.25%

0 7129.00 | 4.00{ 400 | 9831 | 0.40| 2932040 [ D.T [ 4650 | 91.87 [ 1.07]1.00]1.00]0.05%| 2808 | 28.08 | 0.30%
v 0

@ 10126.60 | 4.00 [ 4.00 | 117.27] 040 | -25813.66 [ D.T [ 46.50 | 91.87 | 1.07]1.00| 1.00[0.05%| 13880 | 138.80 | 1.46% s 740 1as.s0

2544.00 | 4.00{ 400 | 9370 | 0.41| -29888.53 [ D.T [ 4650 | 91.87 [1.07]1.00]1.00/0.05%| 114 | 950 | 0.01%

33 | 6551.00 [ 4.00| 4.00 | 97.45 [040] 23604.60 | D.T | 46.50 | 91.87 [1.07]/1.00{1.00]0.05%| 23.04 | 23.04 [ 0.24%

-8530.60 | 4.00] 4.00 | 116.41] 0.40 | 20575.76 | D.T | 46.50 | 91.87 [ 1.07]1.00{1.00]0.05%{ 133.76 133.76 | 1.41%

fang 11-13 -491.90 | 4.00| 4.00 [ 111.13 | 040 | 41670.34 | D.T | 49.00 | 91.87 | 1.07| 1.00| 1.00] 0.05%| 102.91 102.91 1.08%
0 10509.00 | 4.00 | 4.00 | 96.23 | 0.40| 33055.60 | D.T | 46.50 | 91.87 | 1.07]|1.00| 1.00]0.05%[ 15.93 15.93 0.17%

3 851.00 |4.00]| 4.00 | 114.72] 0.40 | 24305.40 | D.T | 46.50 [ 91.87 [ 1.07] 1.00{ 1.00]0.05%| 123.91 123.91 1.30% 28 13744 |123.01
638.40 | 4.00| 4.00 | 110.26 | 0.40 | -35780.84 | D.T | 46.50 [ 91.87 [ 1.07] 1.00| 1.00]0.05%] 97.87 97.87 1.03%
33 -5815.00 | 4.00| 4.00 | 95.37 | 0.40 | -27769.00 | D.T | 46.50 | 91.87 [ 1.07|1.00|1.00]0.05%| 10.89 10.89 0.11%
-1724.00 [ 4.00| 4.00 | 113.86] 0.40 | -17992.60 | D.T | 46.50 | 91.87 [1.07]|1.00(1.00|0.05%| 118.87 118.87 | 1.25%
18389.00 | 3.20 | 5.34 | 59.34 | 0.53 ] 36782.79 | D.T | 40.34 | 68.86 | 1.13[1.00] 1.00{0.05%| -57.57 6.00 -0.96%
0 3019.90 |3.20f 5.39 | 78.11 | 0.40| 48865.36 | D.T | 37.89 | 68.77 | 1.13| 1.00| 1.00{0.05%] 35.25 35.25 0.59%

c4 3019.90 |3.20| 5.39 | 78.11 | 0.40| 48865.36 | D.T | 37.89 | 68.77 | 1.13|1.00| 1.00[0.05%| 35.25 35.25 0.59% 2 76.03 |35.25
-10371.00 | 3.20 | 3.20 | 58.80 | 0.53 | -17635.70 | D.T | 35.70 | 72.47 [ 1.07]|1.00( 1.00]0.05%| -74.54 6.00 -1.24%
33 -556.60 | 3.20 | 3.20 | 77.57 | 0.40| -23429.64 | D.T | 35.70 | 72.47 | 1.07]| 1.00] 1.00]0.05%[ 13.25 13.25 0.22%
-556.60 | 3.20] 3.20 | 77.57 | 0.40] -20010.54 | D.T | 35.70 | 72.47 | 1.07[1.00] 1.00]0.05%| 13.25 13.25 0.22%
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
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Ting | Phin o | Tiét dic M, e, € X, m, M Tr. e X vl ol o Woin Ast AT ™ Chon thép ¢ A" AT
(kg.m) (em) | (em) | (cm) (kg.m) hop | (em) | (em) (%) (em?) (cm?) (%) 18]20]22(25]28]32| (em?) (em?)

10880.00 | 2.80 | 6.50 | 38.88 | 0.64 | -25657.63 | D.T | 36.50 | 56.23 | 1.19/1.00| 1.00{0.05%| -90.65 4.55 -1.99%

0 1919.30 | 2.80| 9.36 | 50.95 | 0.53 | -48412.62 | D.T | 36.86 | 51.61 | 1.31]1.00| 1.00]0.05%| -12.41 4.55 -0.27%

c1 1919.30 | 2.80| 7.71 | 50.95 | 0.53 | -39881.52 | D.T | 35.21 | 54.13 | 1.24|1.00| 1.00]0.05%| -26.54 4.55 -0.58% 1 3054 |ass
-7765.00 | 2.80 | 2.80 | 38.25 | 0.65| 10429.94 | D.T | 30.30 | 62.77 [ 1.07|1.00| 1.00{0.05%| -110.95 4.55 -2.44%
33 -723.50 |2.80| 4.86 | 50.32 | 0.54 | 24807.58 | D.T | 32.36 | 59.26 | 1.13[1.00| 1.00|0.05%| -49.57 4.55 -1.09%

-723.50 | 2.80 | 4.86 | 50.32 | 0.54 | 24807.58 | D.T | 32.36 | 59.26 [ 1.13|1.00]| 1.00] 0.05%| -49.57 4.55 -1.09%

-2895.00 | 4.00] 4.00 | 68.16 | 0.57 | 28320.92 | D.T | 49.00 | 91.87 | 1.07| 1.00| 1.00] 0.05%| -148.02 9.50 -1.56%
0 10288.00 | 4.00 [ 4.00 | 57.49 | 0.64] -16154.59 | D.T | 46.50 | 91.87 | 1.07[1.00] 1.00{0.05%| -210.36 9.50 -2.21%
o) -3253.00 [ 4.00] 4.00 | 70.27 | 0.56 | 18287.81 | D.T | 46.50 | 91.87 | 1.07|1.00| 1.00] 0.05%| -135.69 9.50 -1.43% 1% 107 |90
3412.60 | 4.00 | 4.00 | 67.30 | 0.57| -27667.06 | D.T | 46.50 | 91.87 | 1.07]| 1.00| 1.00]0.05%| -153.06 9.50 -1.61%
33 -8558.00 | 4.00] 4.00 | 56.63 ] 0.64 | 19941.79 | D.T | 46.50 | 91.87 | 1.07| 1.00| 1.00] 0.05%| -215.39 9.50 -2.27%

2022.00 | 4.00 [ 4.00 | 69.41 | 0.56] -13009.42 | D.T | 46.50 | 91.87 | 1.07[1.00| 1.00{0.05%] -140.73 9.50 -1.48%

ang 16-1 279420 | 4.00 [ 4.17 | 66.57 | 0.58 | 40234.82 | D.T | 49.17 | 91.62 | 1.07[1.00| 1.00{0.05%| -156.16 9.50 -1.64%
0 17162.00 | 4.00 | 4.00 | 56.28 | 0.64 | 31663.20 | D.T | 46.50 | 91.87 | 1.07]| 1.00| 1.00]0.05%[ -217.40 9.50 -2.29%

3 2965.00 | 4.00 | 4.00 | 68.75 | 0.57 | 29562.57 | D.T | 46.50 | 91.87 | 1.07[1.00] 1.00{0.05%| -144.60 9.50 -1.52% 16 107 950
-775.00 | 4.00 | 4.00 | 65.71 | 0.59 ] -35781.89 | D.T | 46.50 | 91.87 | 1.07{1.00] 1.00{0.05%] -162.37 9.50 -1.71%
33 -9668.00 | 4.00| 4.00 | 5542 | 0.65| -30705.87 | D.T | 46.50 | 91.87 | 1.07|1.00| 1.00] 0.05%| -222.44 9.50 -2.34%
-2536.00 | 4.00| 4.00 | 67.89 | 0.57| -21068.67 | D.T | 46.50 | 91.87 | 1.07|1.00| 1.00] 0.05%| -149.64 9.50 -1.58%
14352.00 | 2.80 [ 10.41 | 36.29 | 0.67 | 38325.74 | D.T | 40.41 | 50.23 | 1.36[1.00] 1.00{0.05%| -78.67 4.55 -1.73%
0 5025.90 | 2.80 | 9.80 | 48.13 | 0.56 | 47876.47 | D.T | 37.30 | 51.01 | 1.33[1.00] 1.00{0.05%] -22.63 4.55 -0.50%

c4 5025.90 |2.80 | 9.80 | 48.13 | 0.56 | 47876.47 | D.T | 37.30 | 51.01 | 1.33[1.00| 1.00{0.05%| -22.63 4.55 -0.50% 1 3054 |ass
-9089.00 |2.80] 5.20 | 35.66 | 0.67 | -18837.09 | D.T | 32.70 | 58.62 |1.14|1.00|1.00]0.05%| -111.53 4.55 -2.45%
33 -1234.10 | 2.80] 5.00 | 47.51 | 0.56 | -24087.84 | D.T | 32.50 | 59.00 [ 1.14|1.00]| 1.00]0.05%| -60.95 4.55 -1.34%
-1234.10 | 2.80] 4.25 | 47.51 | 0.56 | -20501.34 | D.T | 31.75 | 60.36 | 1.11]1.00| 1.00] 0.05%| -65.28 4.55 -1.43%
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER
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Ting | Phin tir | Tiét dig ) e, € 1 m, Tr. e X 1. 0| o Homin Ast Ay He Chon thép ¢ A A
(kg.m) (em) | (em) | (cm) (kg.m) hop | (em) | (em) (%) (em?) (cm?) (%) 18]20]22(25]28]32| (em?) (em?)
8133.00 |2.80]38.86| 11.98 | 0.89 | -47238.11 |L.T.L| 68.86 | 11.98 0.05%] 17.81 17.81 | 0.39%
0 2827.90 | 2.80 ] 45.83| 17.19 | 0.84 | -79962.32 |L.T.L{ 73.33 | 17.19 0.05%| 43.94 | 4394 | 0.97%
2827.90 |2.80]36.79| 17.19 | 0.84 | -64195.22 |L.T.L{ 64.29 | 17.19 0.05%| 2048 . 0.45%
1 _ 2043 . 16| 128.68 |114.67
-7220.00 | 2.80| 63.57| 11.35 [ 0.90| 73242.48 |L.T.L| 91.07 | 11.35 0.05%| 54.43 5443 | 1.20%
33 -548.70 | 2.80] 75.05| 16.56 | 0.85 | 126183.40 |L.T.L| 102.55| 16.56 0.05%| 11467 | 114.67 | 2.52%
-548.70 | 2.80] 75.05| 16.56 | 0.85| 126183.40 |L.T.L] 102.55] 16.56 0.05%] 11467 | 114.67 | 2.52%
516.10 | 4.00| 6.46 | 32.47 ] 0.79] 30400.77 | D.T | 51.46 | 87.79 | 1.12] 1.00] 1.00{0.05%| -347.67 | 9.50 | -3.66%
0 13740.00 | 4.00 ] 10.38 | 25.22 | 0.84 | 37955.20 | D.T | 52.88 | 80.63 | 1.21|1.00{ 1.00]0.05%| -379.01 9.50 | -3.99%
-329.00 | 4.00] 5.00 | 33.58 [ 0.79| 24365.78 | D.T | 47.50 | 90.32 [ 1.09]1.00| 1.00] 0.05%| -346.40 . -3.65%
C2 o 230 " 116 4072 [9.50

-12035.10 | 4.00 | 10.13 | 31.60 | 0.80 | -46417.02 | D.T | 52.63 [ 81.07 | 1.21{1.00|1.00]0.05%] -337.86 9.50 -3.56%
33 -24667.50 | 4.00 | 11.15] 31.72 | 0.80 | -51265.02 | D.T | 53.65 | 79.33 [ 1.23]1.00{ 1.00] 0.05%| -332.34 9.50 -3.50%
-13360.00 | 4.00 | 8.08 | 32.72 | 0.79 | -38319.18 | D.T | 50.58 [ 84.79 [ 1.16]1.00{ 1.00]0.05%] -339.62 9.50 -3.57%

Tang 20 441040 [4.00] 9.09 | 31.73 | 0.80 | 41810.03 | D.T | 54.09 | 82.93 |1.18]1.00| 1.00]0.05%| -341.65 9.50 -3.60%
0 14455.00 | 4.00 | 9.57 | 25.13 | 0.84 | 34851.05 | D.T | 52.07 | 82.07 | 1.19]1.00| 1.00]0.05%[ -382.54 9.50 -4.03%
3 3850.00 | 4.00 | 7.40 | 32.84 | 0.79] 35250.44 | D.T | 49.90 | 86.05 | 1.14[1.00] 1.00{0.05%| -341.64 9.50 -3.60% 16 107 950
6775.70 | 4.00 | 8.57 | 30.87 | 0.81] -38375.14 | D.T | 51.07 | 83.87 | 1.17{1.00] 1.00{0.05%| -349.32 9.50 -3.68%
33 16637.90 | 4.00 | 5.60 | 31.00 | 0.80 | -25186.92 | D.T | 48.10 | 89.30 | 1.10{ 1.00]| 1.00]0.05%| -359.71 9.50 -3.79%
6496.00 | 4.00 | 6.37 | 31.98 | 0.80| -29531.03 | D.T | 48.87 | 87.95 | 1.12{1.00| 1.00{0.05%| -350.99 9.50 -3.69%
12395.00 | 2.80  55.00 | 10.77 | 0.90 | 60103.26 [L.T.L] 85.00 | 10.77 0.05%]| 41.28 41.28 0.91%
0 7069.80 | 2.80 | 50.60 | 15.72 | 0.85| 80765.82 |L.T.L] 78.10 | 15.72 0.05%]| 49.80 49.80 1.09%
c4 7069.80 |2.80|41.73| 15.72 | 0.85| 66598.92 |L.T.L| 69.23 | 15.72 0.05%| 28.71 28.71 0.63% 16l 12868 |103.74
-10256.00 | 2.80 | 75.27 | 10.14 | 0.91 | -77472.95 |L.T.L] 102.77| 10.14 0.05%| 65.61 65.61 1.44%
33 -3465.20 | 2.80] 75.44 | 15.10 ] 0.86 | -115617.90 |L.T.L| 102.94] 15.10 0.05%| 103.74 103.74 | 2.28%
-3465.20 | 2.80 | 75.44 | 15.10 | 0.86 | -115617.90 |L.T.L| 102.94f 15.10 0.05%]| 103.74 103.74 | 2.28%
_— —_g
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

e — —— —
" 5 . M. X M Tr. " T é ch T
Ting | Phin tir | Tiét dig ) e, € 1 m, T. e X 1. 0| o Homin Ast Ay He Chon thép ¢ A A
(kg.m) (em) | (em) | (cm) (kg.m) hop | (em) | (em) (%) (em?) (cm?) (%) 18]20]22(25]28]32| (em?) (em?)

-57.20 2.80 [169.78] 9.50 | 0.91 | -163777.48 |L.T.L| 199.78] 9.50 0.05%[ 200.29 200.29 | 4.40%

0 -5019.00 | 2.80 | 164.33| 5.85 | 0.95] -97545.05 |L.T.L| 191.83| 5.85 0.05%| 114.61 114.61 2.52%

-57.20 2.80 [169.78] 9.50 | 0.91 | -163777.48 |L.T.L| 197.28| 9.50 0.05%| 196.71 5 4.32%
c1 _ 19671 . 28| 22519 |200.29

-165.50 |2.80] 10.80 | 8.54 | 0.92 9362.15 D.T | 38.30 | 49.75 [ 1.38]1.00| 1.00{0.05%| -222.46 4.55 -4.89%

33 1966.00 | 2.80] 11.93 | 4.88 | 0.95 5913.35 D.T | 39.43 | 48.50 | 1.45]|1.00| 1.00{0.05%| -240.59 4.55 -5.29%

-165.50 | 2.80]10.80 | 8.54 ] 0.92] 9362.15 D.T | 38.30 | 49.75 | 1.38[1.00| 1.00{0.05%| -222.46 4.55 -4.89%

7332.00 | 4.00 | 13.83| 22.02 | 0.86 | 44155.49 | D.T | 58.83 | 75.22 | 1.31{1.00] 1.00{0.05%| -387.99 9.50 -4.08%
0 27565.00 | 4.00 | 22.26 | 16.59 | 0.90 | 53544.31 | D.T | 64.76 | 66.82 | 1.68[1.00] 1.00{0.05% ] -393.52 9.50 -4.14%
7095.00 |4.00 | 11.53| 22.80 | 0.86 | 38122.51 | D.T | 54.03 | 78.69 | 1.25[1.00| 1.00[0.05%| -391.13 9.50 -4.12%

C2 - 16 40.72 19.50
189.00 | 4.00| 11.81] 15.15 | 0.90 | -25950.09 | D.T | 54.31 | 78.24 | 1.25] 1.00[ 1.00{0.05%| -442.45 9.50 -4.66%
33 -16003.00 | 4.00 | 15.35| 15.32 | 0.90 | -34117.17 | D.T | 57.85 [ 73.23 [ 1.37] 1.00[ 1.00] 0.05%] -431.72 9.50 -4.54%
Ting 21 2533.00 | 4.00 | 4.62 | 21.53 | 0.86 | -14428.48 | D.T | 47.12 ] 90.93 | 1.08|1.00| 1.00{0.05%| -418.96 9.50 -4.41%
-7660.70 | 4.00] 11.99 | 21.63 | 0.86 | 37605.17 | D.T | 56.99 | 77.96 | 1.26]1.00(1.00]0.05%[ -397.51 9.50 -4.18%
0 -26995.00 | 4.00 | 4.00 | 16.32 | 0.90 | 8059.30 D.T | 46.50 | 91.87 |1.07[1.00| 1.00{0.05%| -450.79 9.50 -4.75%
3 -8766.00 | 4.00] 9.36 | 22.40 ] 0.86| 30412.08 | D.T | 51.86 | 82.43 | 1.19]1.00| 1.00] 0.05%| -400.93 9.50 -4.22% 16 2072 950
-714.00 | 4.00 | 14.16 | 14.89 | 0.91 ] -30567.86 | D.T | 56.66 | 74.77 | 1.33{1.00] 1.00{0.05%| -438.33 9.50 -4.61%
33 -16773.10 | 4.00 | 11.21 | 20.54 | 0.87 | -33368.88 | D.T | 53.71 [ 79.23 [ 1.24]|1.00{ 1.00| 0.05%| -407.53 9.50 -4.29%
-4147.00 [ 4.00] 8.12 | 21.14 | 0.87 | -24879.42 | D.T | 50.62 | 84.72 | 1.16]1.00|1.00] 0.05%| -412.62 9.50 -4.34%
-5169.90 | 2.80]162.10] 8.33 ] 0.92] 136982.73 |L.T.L|192.10] 8.33 0.05%] 165.06 165.06 | 3.63%
0 -9816.00 | 2.80 | 133.14] 4.90 ] 0.95]| 66263.30 |L.T.L{160.64 4.90 0.05%]| 72.65 72.65 1.60%
c4 -4944.90 | 2.80 |162.34| 8.33 ] 0.92] 137190.43 |L.T.L| 189.84| 8.33 0.05%| 162.23 162.23 | 3.57% 25| 22510 |165.06
2842.00 |2.80|42.28 | 236 | 0.98| 10131.07 |L.T.L] 69.78 | 2.36 0.05% 2.13 4.55 0.05%
33 -559.00 |2.80]16.29| 3.94 ] 0.96] 6513.33 D.T | 43.79 | 45.05 | 1.78[1.00] 1.00{0.05%| -240.78 4.55 -5.29%
372550 | 2.80f 5.66 | 7.36 | 093] -4231.88 | D.T | 33.16 | 57.76 | 1.16[ 1.00| 1.00{0.05%| -234.95 4.55 -5.16%
-— —_g
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PO AN TOT NGHIEP BANG TINH THEP CQT LECH TAM THEO HAI PHUONG VIETCOMBANK TOWER

_— —
Ting | Phin ti | Tiét dic M, e, € X, m, M Tr. e X vl ol o Homin Ast A ™ Chon thép ¢ A"
(kg.m) (cm) | (em) | (em) (kg.m) hop | (em) | (cm) (%) (cm?) (em?) (%) 18]120(22(25|28]32| (em?) (em?)
10306.90 | 2.80 | 125.45 3.14 | 0.97 | 39955.46 |L.T.L|155.45| 3.14 0.05%| 43.61 43.61 0.96%
0 12787.30 | 2.80 | 91.40| 3.88 | 0.96| 36020.20 |L.T.L]118.90| 3.88 0.05%| 32.75 32.75 0.72%
c1 4503.70 | 2.80]40.52| 4.50 | 0.96| 18504.73 |L.T.L| 68.02 | 4.50 0.05% 3.58 3.58 0.08% 2 5080 4361
-5661.00 | 2.80 | 34.76 | 3.54 | 097 | 12474.99 |L.T.L| 62.26 | 3.54 0.05% 0.52 4.55 0.01%
33 287440 |2.80]35.05| 2.92 | 0.97| -10384.45 |L.T.L| 62.55| 2.92 0.05% 0.44 4.55 0.01%
-64.80 2.80|49.84| 3.54 | 097| 17888.52 |L.T.L| 77.34 | 3.54 0.05% 7.53 7.53 0.17%
-2243.00 | 4.00]30.80 | 8.17 ] 0.95] 36505.79 |L.T.L| 75.80| 8.17 0.05% 17.77 17.77 0.19%
0 18531.20 | 4.00| 875 | 11.16 | 0.93 | -14156.00 | D.T | 51.25| 83.55 | 1.17|1.00[ 1.00] 0.05%| -474.72 9.50 -5.00%
2 -9969.00 | 4.00 | 831 1142 1093 | 13766.29 | D.T | 50.81 | 84.36 [1.16]1.00| 1.00|0.05%| -473.69 9.50 -4.99% % 107 |22.40
196.00 |4.00]50.40 [ 6.91 | 0.96| -50502.56 |L.T.L| 92.90 | 6.91 0.05% 1.34 9.50 0.01%
33 -31587.00 | 4.00 | 71.35| 6.97 | 0.96| -72128.16 |L.T.L|113.85] 6.97 0.05%| 22.40 22.40 0.24%
TéngMéi 7540.00 | 4.00| 16.42| 10.16 | 0.94 | -24190.90 | D.T | 58.92 | 71.97 | 1.41]1.00|1.00]0.05%| -468.08 9.50 -4.93%
4079.00 |4.00]43.80| 8.02 | 0.95]| 50906.49 |L.T.L| 88.80 | 8.02 0.05% 2.53 9.50 0.03%
0 30415.10 | 4.00 | 37.29 | 10.94 | 0.93 | 59156.68 |L.T.L| 79.79 | 10.94 0.05% 15.33 15.33 0.16%
3 11847.00 | 4.00 | 27.56 | 11.20 | 0.93 | 44742.34 | D.T | 70.06 | 63.94 |2.08|1.00(1.00]0.05%| -418.93 9.50 -4.41% 1% 107 |1533
-2401.00 | 4.00 | 64.18 | 6.75 | 0.96 | -62846.59 |L.T.L| 106.68| 6.75 0.05% 14.63 14.63 0.15%
33 -35313.30 | 4.00 | 51.73 | 9.68 | 0.94 | -72595.56 |L.T.L| 94.23 | 9.68 0.05% 5.67 5.67 0.06%
-10578.00 | 4.00 | 37.30 | 9.93 | 0.94| -53722.43 |L.T.L| 79.80 | 9.93 0.05% 14.62 14.62 0.15%
-1960.00 | 2.80[119.23| 2.59 | 0.98 | -31339.45 |L.T.L| 149.23| 2.59 0.05%| 33.45 33.45 0.74%
0 -13509.00 | 2.80 [ 126.29| 2.39 | 0.98 | -30626.08 |L.T.L|153.79] 2.39 0.05%| 32.47 32.47 0.71%
Cc4 -8875.60 | 2.80 ] 59.64| 3.96 | 0.96 | -23941.47 |L.T.L| 87.14 | 3.96 0.05% 14.41 14.41 0.32% 20 5080 |33.45
5516.00 | 2.80[287.52] 0.76 | 0.99| 22052.52 |L.T.L|315.02] 0.76 0.05%| 28.58 28.58 0.63%
33 971.00 28019544 | 143 [099]| 13810.22 |L.T.L|122.94] 1.43 0.05% 12.63 12.63 0.28%
6523.00 |2.80|22.33| 2.99 | 097 | -6778.93 |L.T.L| 49.83 | 2.99 0.05% 6.18 6.18 0.14%
e —
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SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
ot | My, My, My, My, My, My, My, My, My, My, My, My,
My MM My, My, MM, My, My, MM, My', My, MM, My"
Nlr Nlr NMAX Nlr Nlr NMAX Nlr Nlr NMAX Nlr Nlr NMAX
My 35.131 -3.805 1.932] 321367 -2.9057]  -2.9057]  9.1356]  1.2846]  1.2846] 35131 -2.9057] -2.91
0 My 13579 40767 -13.975]  -16.973] -41.4422] -41.4422] -123054] -16.9994] -16.9994] -13.579] -41.4422] 414
o1 N | -1566.06] -1749.74] -1896.67| -1848.849] -2014.161] -2014.161] -1830.968 -1850.238] -1850.238] -1566.06] -2014.161] -2014|
My |  -11.956 0.232 -1.903] -10.9715]  -0.0023] -3.7985]  -3.9978] -1.6578] -2.1378] -11.956] -0.0023] 3.8
33 My 14.856]  22733]  18.816] 19.9472] 27.0365] 9.4217] 17.2332] 18.7422[ 16.5422]  14.856] 27.0365| 9.422
N | -1596.62] -1412.94] -1890.33] -1875.719] -1710.407| -2007.821] -1831.168| -1811.898| -1843.898] -1596.62] -1710.407] -2008
My 84.822 -0.997 1.689]  77.0599]  -0.7973]  -0.1772]  19.6942 0.818]  13692]  84.822 -0.997] -0.18
0 [my| -11.055] 84359 0.737]  -9.9784] -76.0024]  -75952]  1.4968] -11.178] -11.1332]  -11.055] -84.359] -76
o N | -2817.69] -2921.88] -3475.63| -3386.572] -2914.369| -3480.343| -3344.568] -2854.05| -3357.138] -2817.69] -2921.88| -3480)
My 26.293 1.756 0967] 24.4196]  23363]  23363]  6.1902]  05662]  0.5662] 26293 1.756] 2.336
33 [ My -10284]  -25.935 -7.056]  -11.494] -25.5799] -255799]  -5.5788] -8.9558] -8.9558] -10.284] -25.935] -25.6
TANG N | -2805.19] -2909.38] -3463.13] -3374.072] -3467.843| -3467.843] -3332.068| -3344.638] -3344.638] -2805.19] -2909.38| -3468
HAM 2 My 82413]  13.841 3313 75.4142] 13.6994]  -73012] 204372 1e712] -142668] 82413 13.841] 73
0 [my] -12.634] 85761 -3.108] -12.2942] -78.1085] 72.0457] -0.7038] -13.3228] -5.2058] -12.634]  -85.761] 72.05
o N 27483] -2721.71] _-3405.49] -3304.051] -3280.12| -3408.352| -3274.992| -3289.882] -3290.972]  -2748.3] -2721.71] -3408
M| -26.105 3.741 -1.731] -23.6764 3.185]  -6.6448]  -6.7378]  -2.3998]  -6.7378] -26.105 3.741] -6.64
33 [ My 3.464]  -22.739 1655 29169 -20.6658] 17.3646] -2.7262]  -3.9652] -2.7262 3464 -22.739] 17.36
N | -2825.09] -2709.2] -3392.98] -3371.911| -3267.61| -3395.842] -3278.462| -3277.372| -3278.462] -2825.09] -2709.2| -3396
My 31.324 -6.938 2.674] 289198 -5.516 5516] 88788  3.6108]  1.5068] 31324 -5.516] -5.52
0 [™M, 4472] " 39206]  11.962]  8.2226] 39.4832] 39.4832] 12.0296] 15.0766]  7.3466 4.472] 39.4832] 39.48
ca N | -147943] -1700.34] -1819.15] -1749.818| -1948.637| -1948.637| -1752.226] -1742.936] -1777.156] -1479.43] -1948.637| -1949
M| -10.803 2.224 2217]  -10.046]  1.6783]  -6.0869] -3.9946] -2.7066] -2.7066] -10.803]  1.6783] -6.09
33 [ My| -12299]  -24.069 20.46] -18.0447] -28.6377] -11.0499] -19.6556] -20.3256] -20.3256] -12.299] -28.6377] -11
N | -1561.49] -1340.58] -1812.81] -1823.038] -1624.219] -1942.297| -1761.526] -1770.816] -1770.816] -1561.49] -1624.219] -1942]
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 21.891 2.948 2.948]  202583]  05132]  05132]  6.8956]  25706]  2.5706]  21.891]  0.5132] 0513
0 [my| -36.595]  -48.788]  -48.788] -49.8791] -57.1097] -57.1097] -45.1538] -46.9848] -46.9848] -36.595] -57.1097] -57.1
ol N -1498.9] -1809.04] -1809.04] -1763.53] -1926.295| -1926.295| -1747.416] -1766.396] -1766.396]  -1498.9] -1926.295] -1926
My 3427] 1923 -1.923] 33774]  -2.9742]  -0.8466] -22228] -1.7648] -2.0308]  -3.427]  -2.9742] -0.85
33 [my 16011 22774 22774] 227025 27.702] 16.3422] 21.1162] 219252 206152]  16.011] 27.702] 16.34
N -1528.8]  -1802.7]  -1802.7] -1789.806] -1627.041| -1919.955] -1747.516] -1728.536] -1760.056]  -1528.8] -1627.041] -1920
M| -41328 2.18]  -4.077] -38.1957]  -2.9625|  -5.0433] -11.7478]  -3.8168] -4.0408] -41.328 -2.18] -5.04
0 [my 8262  31.071 2617]  8.8463] 293744]  -2572] 08138]  5.6378] -0.9782 8262  31.071] 257
o N | -2751.49] -2647.87] -3308.05] -3275.858] -3182.6] -3316.322] -3196.182| -3183.672] -3198.072] -2751.49] -2647.87| -3316
My -8.566 4.879 0.8 -7.8302]  4.6375] 46375 2631 -15676] -1.5676]  -8.566 4.879] 4.638
33 [my 2264]  -23462] -6563] 24901 -23.4025] -23.4025]  -4984] -81234] -8.1234] -2264] -23.462] -234
TANG N | -2738.99] -2783.95] -3295.55] -2736.057| -3303.822| -3303.822] -2714.97| -3185.572] -3185.572] -2738.99] -2783.95| -3304
HAM 1 My 37.018] 11361 1.135]  34.0849] 109936] -8.8874]  8.5062] -0.3528] -6.5638] 37.018] 11.361] -8.89
0 [my| -11.885]  -33.849 -6.46] -12.7833] -32.5509] 19.9911] -4.5538] -9.3318] -7.6458] -11.885] -33.849] 19.99
o N | -2625.69] -2599.78] -3240.73| -3143.594] -3120.275] -3247.085] -3118.66] -3133.46] -3134.6] -2625.69] -2599.78| -3247
M| -10.174]  -3.967]  -4.698] -10.2656]  -3.9602] -4.5569]  -5.7512]  -3.926] -5.7512] -102656]  -3.967] -4.56
33 [my 1432 2032 -0365]  15075] -183564] 17.2755] -0.8588] 2729 -0.8588]  1.5075]  -20.32] 17.28
N | -2702.26] -2587.27] -3228.22| -3211.256] -2594.315| -3234.575] -3122.09] -2664.55| -3122.09| -3211.256] -2587.27| -3235
My 19.694 4334 4334 18.6916]  -2246]  2246]  7.5096]  5.0616]  33396]  19.694]  -2.246] -2.25
0 [my 27.72]  44562] 44562 40.7154] 53.0175] 53.0175] 42.3122] 42.9522[ 405162 27.72] " 53.0175] 53.02
ca N | -1413.58] -1732.28] -1732.28] -1665.898] -1861.36] -1861.36] -1669.528| -1660.308] -1694.028] -1413.58] -1861.36] -1861
My -3.901 2549 2549 -3.9962]  -2.1107]  -2.9297]  -2.8114]  -2.5604] -2.5604] -3.9962] -2.1107] -2.93
33[my [ 15021 23559 -23.559] -22.06] 2845 -10.2871] -22.2032] -22.6872] -22.6872]  -22.06]  -28.45] -10.3
N | -1493.52] -1725.94] -1725.94] -1737.21] -1541.748] -1855.02] -1678.468| -1687.688] -1687.688] -1737.21] -1541.748| -1855
--I-..__l-___ ______..-—



PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
_— —
THCBI THCB2 THDB THTT

MM, M,", M,", MMA%, M,", M,", MM M,", M,", MMA%, M, M,

PT | TD M, M, MAX, M5, M, ", M MAX My, M, M, MAX] M,", M,", M MAX] M,

N N© NMAX N N NMAX N- N© NMAX N N NMAX
My 22.072 3.137 1.608 20.0317 2.9353 2.9353 5.851 1.3942 1.3942 22.072 2.9353] 2.935
0 | My -24.594 -39.876 -30.881 -24.3416 -46.0253 -38.0954 -21.537 -31.0988 -31.0988 -24.594 -46.0253| -38.1
N -1431.59 -1608.42 -1721.13] -1433.361] -1837.155| -1837.155 -1446.15| -1682.184] -1682.184 -1431.59] -1837.155]| -1837
My -2.222 -1.174 -1.629 -2.1696 -1.1643 -1.1643 -1.957 -1.7218 -1.7218 -2.222 -1.1643] -1.16]
33| My 4.192 -16.786 -9.381 3.1431 -18.5127 -15.7371 -6.502 -9.8882 -9.8882 4.192 -18.5127] -15.7]
c1 N -1283.84 -1602.08 -1714.79] -1299.752] -1830.815] -1830.815 -1446.11| -1675.844] -1675.844 -1283.84] -1830.815| -1831
My 19.206 4.222 1.87 17.4865 3.874 3.874 5.488 1.6402 1.6402 19.206 3.874| 3.874
33| My -0.992 -8.068 -1.108 -0.9089 -8.1296 -7.2773 0.006 -1.7446 -1.7446 -0.992 -8.1296] -7.28
N -1409.23 -1584.08 -1697.77] -1410.887] -1813.025] -1813.025 -1422.83| -1658.716] -1658.716 -1409.23] -1813.025| -1813
My -6.183 -1.237 -1.237 -5.6958 -5.6292 -1.6512 -2.478 -1.1398 -1.3638 -6.183 -5.6292| -1.65
6.6 | My 16.299 20.346 20.346 16.2295 20.4973 19.3273 1543 19.6006 19.1946 16.299 20.4973| 19.33|
N -1402.88 -1691.42 -1691.42] -1404.537 -1649.31| -1806.675 -1422.42| -1621.686] -1652.366 -1402.88 -1649.31| -1807
My -34.958 -3.469 -1.668 -31.8546 -3.5145 0.2349 -8.3886 -1.3146 -1.9086 -34.958 -3.469| 0.235
0 | My 6.058 46.931 0.778 5.998 42.7837 -41.3447 -0.579 5.831 -4.509 6.058 46.931| -41.3
o) N -2627.4 -2525.49 -3141.27] -3113.331] -3021.612| -3152.292] -3037.934] -3025.594| -3039.674 -2627.4 -2525.49| -3152]
My -8.427 0.821 -2.833 -8.0836 0.2396 0.2396 -4.567 -3.107 -3.107 -8.427 0.2396] 0.24
6.6 | My -1.358 -4.721 -3.659 -2.2177 -5.2444 -5.2444 -3.9166 -4.0926 -4.0926 -1.358 -5.2444| -5.24]
TANG N -2541.53 -2643.44 -3114.02] -3033.323] -3125.042| -3125.042| -3010.684| -3012.424| -3012.424 -2541.53] -3125.042| -3125
1+LUNG My 34.638 11.123 2.279 32.0365 10.873 -6.4736 8.8014 0.9854 -4.5606 34.638 11.123] -6.47
0 | My -9.121 -48.922 -4.112 -9.4481 -45.269 37.252 -2.63 -8.977 -5.18 -9.121 -48.922| 37.25]
3 N -2504.23 -2479.29 -3076.86] -2984.485] -2962.039| -3085.933| -2963.252| -2977.792| -2978.972 -2504.23 -2479.29| -3086)
My -11.016 -8.421 -6.099 -11.3379 -9.0024 -2.9922 -7.6506 -6.3016 -7.6506 -11.3379 -8.421| -2.99
6.6 | My 1.317 -3.194 -0.455 1.0822 -2.9777 2.0821 -0.8866 -1.0246 -0.8866 1.0822 -3.194| 2.082
N -2476.99 -2452.05 -3049.62| -2957.245] -2934.799| -3058.693| -2951.732| -2950.552] -2951.732| -2957.245 -2452.05[ -3059
Mx 20.019 -2.018 3.006 18.5377 -1.2956 -1.2956 6.468 3.517 2.385 20.019 -1.2956 -1.3
0 | My 17.244 37.365 27.659 24.7831 42.892 35.5822 26.5186 28.0186 24.0506 17.244 42.892| 35.58
N -1348.34 -1560.01 -1645.56] -1582.582] -1773.085] -1773.085 -1587.05 -1577.95 -1610.91 -1348.34] -1773.085| -1773
Mx -2.363 -2.166 -1.757 -2.3073 -2.0859 -2.0859 -2.007 -1.6688 -1.8648 -2.363 -2.0859| -2.09|
33| My 6.066 15.402 7.577 5.9468 16.7819 16.7819 4.63 8.1654 5.9074 6.066 16.7819] 16.78
Cca N -1425.14 -1553.67 -1639.22] -1420.983] -1766.745] -1766.745 -1390.95 -1571.61 -1604.57 -1425.14| -1766.745]| -1767,
My 17.427 5.714 2.693 15.9752 5.4092 -0.0529 5.6496 2.294 2.3156 17.427 5.714] -0.05
33| My -1.362 -8.73 -0.193 -0.7035 -7.944 6.8133 -0.2304 -1.69 -1.1484 -1.362 -8.73] 6.813
N -1326.43 -1197.84 -1622.6] -1560.743| -1214.729]| -1749.014| -1564.256 -1383.1] -1587.796 -1326.43 -1197.84| -1749|
My -5.355 -2.071 -2.071 -5.109 0.9876 -1.6377 -2.8904 -2.1884 -2.1884 -5.355 0.9876] -1.64
6.6 | My -14.922 -20.233 -20.233 -19.2179 -20.3069 -15.0104 -19.4468 -19.4988 -19.4988 -14.922 -20.3069 -15
] N 1320-09- 161626 +616:264—1554-403 1626943 1742-674—1572-2561—1581-456]—-1581456 1320-094—1626:943| -1743
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SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 21.835 1325 0.833]  19.7679 1.011 1.011 5258]  0.8622] 08622] 21.835 1.o11] 1.011
0 [my| 37433 -54.632] -44346] -37.2259] -60.7906] -52.705]  -34.94] -44.6122] -44.6122] -37.433] -60.7906] -52.7
ol N -1341.9] -1510.44] -1617.58] -1343.498| -1728.914] -1728.914] -1355.01| -1580.45] -1580.45] -1341.9] -1728.914] -1729
My 6957]  -0983]  -0983] -63715] -6.2644] -1.2604 248]  -0.9288]  -1.0848]  -6.957] -6.2644] -1.2¢]
33 [ My 12.723]  15.643]  15.643] 12.6666] 158022] 14.9346]  12.008] 152012] 14.6912] 12.723]  15.8022] 14.93
N | -1335.56] -1611.24] -1611.24] -1337.158] -1570.888| -1722.574] -1354.41] -1544.49] -1574.11] -1335.56] -1570.888| -1723
My 37.08 6.76 3539 343803]  6.3561] -0.1779] 10.0674 3.147] 29494 37.08 6.76] -0.18
0 [my 2.695]  46.964 0.853]  -23594] 42.3553] -40.6229]  1.5828 5761 -4.0262] -2.695]  46.964| -40.6
o N | -2431.77]  -2390.9] -2979.17] -2901.302] -2397.878| -2990.123] -2870.252] -2453.91| -2882.242| -2431.77] -2390.9] -2990|
M| -13.777] 7999 -a.446] -13.3071]  -8.1069]  -0.6693]  -6.9482]  -4.7432]  -4.7432]  -13.777]  -8.1069] -0.67
33 [my -0.882 484 2811 -14757]  -5.0379]  -04839] -3.1258]  -3.6438] -3.6438]  -0.882] -5.0379] -0.48
TANG N | -2419.26] -2378.39] -2966.66] -2888.792] -2852.009] -2977.613] -2868.182| -2869.732] -2869.732] -2419.26] -2852.009] -2978
25 M| 43594 21432 9.706]  41.8452] 21.8994] -2.8974] 16302 7.726 229  43594] 21432 29
0 [my 67| 46943 3233 67213  -4294]  36566]  -2347] -7.818]  -3.935 67| -46.943] 36.57
o N | -2370.22] -2346.67] -2917.43| -2828.645] -2807.45| -2926.484] -2808.864| -2822.924| -2824.144] -2370.22] -2346.67| -2926
M| -17.228 375]  -8.086] -17.3914]  1.4888] -2.7754] -10.4976] -8.5006] -10.4976] -17.3914]  1.4888] -2.78
33 [my 1079 2193 -0.797]  0.6994]  -2.2454 -1.97] -1a97] 1614 -1.197] 0.6994]  -2.2454] -1.97
N | -2357.72] -2442.88] -2904.93| -2816.145| -2892.789| -2913.984] -2811.644| -2810.424] -2811.644| -2816.145] -2892.789| -2914
My 21.991 -2.993 3365 202764]  -2.2092]  -2.2092 7.038 4.048 2.608]  21.991] -2.2092] -2.21
0 [my 30.136]  51317]  40.155] 376731  s56.736]  56.736]  38.8962] 40.5942]  36.4482]  30.136]  56.736] 56.74
ca N | -1262.05] -1462.81] -1544.16] -1485.429] -1666.113] -1666.113] -1488.558] -1479.588] -1511.148] -1262.05] -1666.113| -1666
My 6473 -1.926]  -1.926] -6.0823]  22463] -0.8398] -3.012] -2105] -2.105] -6473]  2.2463] -0.84
33 [my [ -11.658]  -15574]  -15574] -14.8248] -15.6294] -11.7558] -15.0102] -15.1382] -15.1382] -11.658] -15.6294] -11.8
N | -1255.71] -1537.82] -1537.82] -1479.089] -1547.759] -1659.773] -1495.838] -1504.808] -1504.808] -1255.71] -1547.759] -1660)
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 20.426 3292 0471] 18483  2.5899] 25899 4.605 0.321 0321] 20426  2.5899] 2.59)
0 [my| -32.065]  -47.882] -38.986] -31.8987] -53.8596] -46.134] -30.086] -39.0592] -39.0592] -32.065] -53.8596] -46.1
ol N | -1072.17] -1208.44] -1295.53] -1073.48] -1385.357| -1385.357] -1082.88] -1265.568] -1265.568] -1072.17] -1385.357| -1385
My 9.623]  -1452] 0387 -87263] -1.1303] -1.1303]  -2554] -03458] -0.5358]  -9.623] -1.1303] -1.13
33 [ My 14359 18482]  17272] 142684] 214162] 214162  13.235] 17.2342[ 15.7822]  14.359] 21.4162] 21.42
N | -1065.83] -1202.1] -1289.19] -1067.14] -1379.017| -1379.017] -1081.32| -1235.048] -1259.228] -1065.83] -1379.017| -1379)
My 34.778 3.02 1023]  33.6576]  5.0754]  5.0754] 14.8254]  93344]  93344] 34778 3.02] 5.075
0 [my -3.081 41.08] 0909 -3.195] -37.3941] -37.3941] -03142] 49732 -49732]  -3.081 -41.08] -37.4
o N | -1952.38] -2033.62] -2401.13] -2335.559] -2408.675| -2408.675| -2311.894| -2321.974] -2321.974] -1952.38] -2033.62| -2409)
My 25.82]  -11.276 839 -25.0346] -11.945] -45956] -12.3226] -85556] -8.5556] -25.82] -11.276] -4.6
33 [my 1.308]  -19.541 -1.043] 10361 -17.728] 15.6512] -1.6228] -3.4918] -3.4918 1.308]  -19.541] 15.65
TANG N | -1939.88] -1910.38] -2388.63] -2323.059] -2296.509] -2396.175| -2308.714| -2309.474| -2309.474] -1939.88] -1910.38] -239¢
6-10 M| 41215 25.042] 16555  41.137] 23.8948]  5.9317] 21127 12359 10789  41.215]  25.042] 5.932
0 [my -4.185]  -39.637] -1237] -3.8862] -35.7975] 33318] -0.664] -5.169] -1.812] -4.185] -39.637] 33.32
o N | -1903.47] -1886.68] -2350.36] -2277.263| -1891.91| -2356.292] -2261.644] -1944.11| -2274.524] -1903.47] -1886.68| -2356
My 30.06]  -1.905]  -12.847] -30.1287]  -4.6992]  -4.6992] -16.693] -13.421] -16.693]  -30.16]  -1.905] -4.7
33 [my 1.877]  -17.668] -1.108]  12361] -163544] -16.3544] -1.6474] -3.3434] -1.6474 1.877]  -17.668] -16.4
N | -1890.96] -1978.77] -2337.85| -2264.753| -2343.782| -2343.782] -2262.014| -2260.704] -2262.014] -1890.96] -1978.77| -2344
My 21.032 0.128 379 19435  0.6214]  0.6214]  69812] 41392 33772]  21.032]  0.6214] 0.621
0 [my 25659 44538]  34.817] 32.7732] 49.7643]  49.7643]  33.5364] 35.0574] 314774 25.659]  49.7643| 49.7¢
ca N | -1006.54] -1165.6] -1231.46] -1186.152] -1329.306] -1329.306] -1186.9] -1179.36 -1205] -1006.54] -1329.306] -1329
My 9.774 0.148]  -1.932] -9.0298 0.1 0.1 359 -2.201 2201 -9.774 0.1] -0.1
33 [my [ 11984 -17.795] -16.436] -15.3564] -20.5863] -17.2932] -15.9032] -16.4322] -16.4322] -11.984] -20.5863] -17.3
N | -1000.19] -1159.25] -1225.11] -1179.802] -1322.956] -1322.956] -1191.11] -1198.65] -1198.65] -1000.19] -1322.956] -1323
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 16.297 3384 0.186] 147612]  2.4618] 24618 3917 00766  0.0766] 16297  2.4618] 2.462
0 [my| 32397 -45276]  -40.443]  -32297] -52.0295] -43.8881] -31.175] -40.0578] -40.0578] -32.397] -52.0295] -43.9
ol N -734.08]  -825.27]  -890.75] -734.974] -950.002] -950.002] -74136] -869.514] -869.514] -734.08] -950.002] -950
My 9.652]  -1516]  -0.136] -87375] -1.0812] -1.0812]  -2238] -0.1142] -03062]  -9.652] -1.0812] -1.08
33 [ My 15.021] 21737 18.176] 14.9298] 24.6345| 24.6345] 13.922] 18.2336] 16.4916]  15.021] 24.6345] 24.63
N -727.74]  -818.93]  -884.41| -728.634| -943.662| -943.662] -738.34] -846.554| -863.174] -727.74] -943.662] -944
My 33.059 7.129]  16.689] 33.4636] 10.1266] 10.1266] 20.2666] 15.4846] 12.0906] 33.4636 7.129] 10.13
0 [my 2376] 32172 2175 3.0479] -29.8643] -29.8643]  -1.626]  -5.243] -2378]  -3.0479]  -32.172] -29.9
o N | -1371.18] -1425.55] -1700.01] -1651.503] -1700.436] -1700.436] -1634.62] -1641.64] -1641.68] -1651.503] -1425.55] -1700]
M| -30.927] 6551 -12203] -30469]  -8.5306]  -8.5306] -15.8264] -11.4524] -15.8264] -30.927]  -6.551] 8.53
33 [my 2.544] 26225 0647 26751 23988  23.988]  0.0768]  3.4308]  0.0768 2.544]  26.225] 23.99
TANG N | -1358.67] -1413.04] -1687.5] -1638.993] -1687.926] -1687.926] -1629.17] -1622.15] -1629.17] -1358.67] -1413.04] -1688
11-15 M, | 40242]  10509] 23965 41.8671] 15.1074] 15.1074] 27.4348] 24.1258] 18.8688] 41.8671]  10.509] 23.97
0 [my -1.154]  28.852 0.851]  -0.4919] 26.5135] 26.5135]  1.1576]  3.7656]  0.3136] -0.4919]  28.852] 0.851
o N | -1338.19] -1395.4] -1663.46] -1611.325| -1662.814 -1662.814] -1598.778] -1600.018] -1607.838| -1611.325] -1395.4] -1663
M| -35.603] 5815 -17.303] -36.0362]  -9.227]  -9.227] -20.8012] -17.6502] -20.8012] -36.0362]  -5.815] -17.3
33 [my 1.508] 25443 -1.724]  0.6384] -23.6175] -23.6175] -2.1144] 43104 -21144]  0.6384] -25.443] -1.72
N | -1325.68] -1382.89] -1650.95] -1598.815] -1650.304] -1650.304] -1595.328| -1594.088] -1595.328| -1598.815] -1382.89] -1651
My 18.389 2.69 4621  17.149]  3.0199]  3.0199]  7.2818]  4.8668] 4.3068]  18.389]  3.0199] 3.02
0 [my 27.124 417 36.082] 34539 47.6574] 47.6574] 34.6442] 358652 33.0392]  27.124] 47.6574] 47.66
ca N -68839]  -791.42]  -842.19] -813.386] -906.113] -906.113] -811.416] -806.046] -823.526] -688.39] -906.113] -906
M| -10371 0327] 2183 95962 -05566] -05566] 3720 2392 2392 -10.371]  -0.5566] -0.56
33 [my [ 12143 -20545] -16.773] -15.6452]  -23.207] -19.7879] -16.1882] -16.8802] -16.8802] -12.143] -23.207] -19.8
N -682.05]  -785.08]  -835.85] -807.046] -899.773] -899.773] -811.816] -817.186] -817.186]  -682.05] -899.773] -900
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My" My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 10.88 2993 -0.064]  9.8816] 1.9193] 19193 3.141 -0.111 -0.111 10.88]  1.9193] 1.919
0 [my| 32633 -41.851] -41.802] -32.602] -49.4293] -40.8982] -32.178] -40.9602] -40.9602] -32.633] -49.4293] -40.9
ol N 394.62]  -445.73]  -483.88] -395.099] -517.121] -517.121] -398.52] -471.826] -471.826] -394.62] -517.121] -517
My 7765 -1217 0062]  -7.028]  -07235]  -0.7235]  -1.836] 0.0636] -0.1224]  -7.765]  -0.7235] -0.72]
33 [my 15.453 22.03]  19.104] 153859  25.195 25.195]  14.648] 18.9826] 17.4966] 15453  25.195] 252
N 38828 -439.39]  -477.54] -388.759] -510.781] -510.781] -393.96] -455.806] -465.486] -388.28] -510.781] -511
My 28447 10288 20.097] 29.9696] 13.6265] 13.6265] 22.3706] 18.8316] 16.6446] 29.9696]  10.288] 20.1
0 [my 1721 22707 3253 -2.895] -21.7824] -21.7824]  -2.7278] -5.3808]  -3.2678] -2.895]  -22.707] -3.25
o N -806.13]  -833.62] -1018.98] -988.375] -1013.116] -1013.116] -976.62] -980.37] -980.86] -988.375] -833.62] -1019
My 2953 -8.558]  -14.145] -29.6291] -10.7543] -10.7543] -17.0996] -13.3766] -17.0996] -29.6291 -8.558] -14.1
33 [my 2.88]  25.439 2.022]  34126] 237157] 237157] 15344  43264] 15344 34126  25.439] 2.022)
TANG N -793.62]  -821.11] -1006.47] -975.865] -1000.606] -1000.606] -968.35]  -964.6] 96835 -975.865] -821.11] -1006
16-19 My 35733 17.162]  27.885] 38.6154] 21.9015] 21.9015] 30.0092] 27.6862] 23.9272] 38.6154]  17.162] 27.89)
0 [my 1793 20.602 2965 2.7942] 19.7223]  19.7223 3.03 4.944 2458 2.7942]  20.602] 2.965
o N -787.86]  -816.13]  996.87] -965.249] -990.692| -990.692] -955.248] -956.208] -960.248] -965.249]  -816.13] -997
M| -34233] 9.668]  -19.62] 353285  -1322]  -13.22] -22.4178] -19.6888] -22.4178] -35.3285]  -9.668] -19.6
33 [my 0.266] -24422] -2536]  -0.775] -22.9942] 22.9942]  -2.7198]  -4.6738]  -2.7198]  -0.775]  -24.422] -2.54
N -77535]  -803.62]  -984.36] -952.739] -978.182] -978.182] -947.738] -946.778] -947.738] -952.739]  -803.62] -984
My 14.352 4.885 5158 13.5462]  5.0259]  5.0259]  7.1876]  5.4246]  4.8346] 14352]  5.0259] 5.026
0 [my 28781 38313]  37.554] 36.5047] 45.0835] 45.0835] 359674 36.8804] 34.8044]  28.781] 45.0835] 45.08
ca N 36831 -423.54] 45334 -438.821| -488.528] -488.528] -436.178] -432.818] -442.858] -368.31| -488.528] -489
My -9.089 -106] 2369 -8.4602] -12341] -1.2341] -3.6722] 25152 -25152] -9.089] -1.2341] -1.23
33 [my 1274 20523 -17.362] -16.3902] -23.3949] -19.8084] -16.691] -17.298] -17.298] -12.74] -23.3949] -19.8
N 361.96]  -417.19]  -446.99] -432.471] -482.178] -482.178] -433.148] -436.508] -436.508] -361.96] -482.178] -482
——— — -




PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 8.133 0.132 0.132]  7.4458]  2.8279]  2.8279 275]  0.0658]  0.0658 8.133]  2.8279] 2.828
0 [My| 54472 -72496]  -72.496] -54.5225] -823415| -66.5744] -54.874] -70.3912] -703912]  -54.472] -82.3415] -66.6
ol N -121.56]  -156.45]  -156.45]  -121.73] -174.479] -174479] -122.95] -152332] -152332] -121.56] -174.479] -174
My -7.22 0.817 0817]  -6.5184] 05487 -0.5487]  -1.737]  0.7648]  0.4608 -7.22] -0.5487] -0.55
33 [ My 79.706]  108.001] 108.001]  79.787] 126.6482] 126.6482]  80.352] 105.026]  99.982]  79.706] 126.6482] 126.6
N -115.21 -150.1 1501 -115.38] -168.129] -168.129] -117.22] -140.942] -145.982] -11521] -168.129] -168
My 26.888]  26.404]  24.625]  29.9905 25.81] 184273 25.1068]  21.059]  22.4788] 29.9905]  26.404] 24.63
0 [my 1.05 13.74] 0329 05161 123826]  -1.0751 -0.063 1.676]  -0397] 05161 13.74] -0.33
o N 3639]  -365.73]  -486.94] -470.772]  -366.03| -479.466] -462.418] -36842] -464.178] -470.772] -365.73] -487
My 3213 26302 -27.72] -36.7842]  -31.539]  -17.382] -28.7992] -26.9722] -28.7992] -36.7842]  -31.539] -27.7
33 [my 8599 -22.635]  -1336] -12.0351] -24.6675] -13.9449] -12.878] -13.934] -12.878] -12.0351] -24.6675| -13.4
TANG 20 N -35139]  -353.22]  -474.43| -458.262] -459.909| -466.956] -451.668] -451.098] -451.668] -458.262] -459.909| -474
My 33.811 22.69]  32.199] 382834 282745 24.9562] 32.5726] 31.4826] 29.5086] 382834 22.69] 322
0 [my 3.414] 14455 3.85]  4.4104] 143473]  3.0514]  3.7558]  4.9458] 34678 44104] 14455 3.85
o N -356.09]  -364.34]  -4762] -460.045] -467.47| -469.369| -452254] -452.894] -454.174] -460.045| -364.34] -476
M| -37.785]  -31.938]  -34.715|  -43.83] -385677] 24012 35537 32529 35537 -43.83] -38.5677] -34.7
33 [my 5101 16.059 6.496]  6.7757] 16.6379]  5.8325]  5.9652] 72722 59652  6.7757]  16.6379] 6.496
N 34359 3457 -463.7| -447.545| -449.444] -456.869| -441.674] -440394] -441.674] -447.545| -449.444] -464
My 12.395 551 551 11.7345]  7.0698]  7.0698 6.972 5.725 5281] 12395  7.0698] 7.07
0 [my 48.94]  64.995]  64.995] 63.1383]  74.7222]  60.5553] 61.9728] 63.2268] 60.4668 48.94]  74.7222] 60.56
ca N -10927] 1412 -1412] -136.079] -159.605] -159.605] -134.716] -132.746] -137.846] -109.27] -159.605] -160
M| -10256]  -3.496]  -3.496] 9587  -3.4652] 34652  -5.001 3695 -3.695]  -10.256] -3.4652] -3.47
33 [my [ -68.177]  -93.929] -93.929] -68.3467] -112.6357| -112.6357] -70318] -91.632] -91.632] -68.177] -112.6357] -113
N -102.93]  -134.86]  -134.86] -103.171] -153.265] -153.265] -105.92] -131.506] -131.506] -102.93] -153.265] -153
——— — -

SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN




PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
M, | -138.77]  -92.797] -125.595| -163.7253] -92.7927| -163.7253] -123.9248]  -93.057| -123.9248| -163.7253]  -92.797| -164
0 [my -1.226]  -5.019 0.854]  -0.0572]  -45518]  -0.0572]  0.5188] -1337]  0.5188]  -0.0572]  -5.019] -0.0¢]
ol N 7875|5936 8248  -96.467] -59.504] -96.467] -80.064]  -61.06] -80.064] -96.467]  -59.36] -96.5
My 8.874 1.966 2.656]  9.5146]  1.8772]  9.5146]  3.1554 1297] 15254 95146 1.966] 9.515
33 [my 1.782 4.036]  -1.597]  -0.1655]  3.6739]  -0.1655] -1.0496 1.192]  -13396]  -0.1655 4.036] -0.17]
N -68.97]  -49.58 72.7] -86.687] -49.724]  -86.687] -66.444]  -50.76] _-70.284] -86.687]  -49.58] -86.7
My 34263 28.867]  32.049] 37.8432] 32.9868] 253044] 32.4566] 31.2706] 29.7406] 37.8432]  28.867] 32.05
0 [my 6.433] 27565 7.095 7332]  263508] 57129 7.0408]  9.2168]  6.7328 7332]  27.565] 7.095
o N 238.02]  -240.51]  -330.54] -319.296] -321.537] -323.778] -312.084] -312.524] -312.984] -319.296] -24051] -331
M| -26.121]  -19.663]  -16.617] -25.2335] -19.4213]  -8.6924] -19.114]  -17.484] -186108] -26.121] -19.663] -16.6
33 [my 0.189]  -16.003 2533 0.1523] -14.4205]  1.9316] 0328  -1.814]  1.8408 0.189]  -16.003] 2.533
TANG 21 N 219.71 2222|  -312.23] -219.959] -2222| -305.468] -222.65| -22221] -294.674] -219.71 2222 312
My 39.344] 32271 37.938] 44.2194] 37.8537] 30.4026]  38.181]  36.536] 35.187] 44.2194]  32.271] 37.94
0 [my 6273] -26995]  8766] -7.6607] -26.3105] -9.5867] -8.2744] -10.6184] -8.6884] -7.6607] -26.995] -8.77
o N 234.18]  -236.71] -324.78] -313.616] -315.893] -318.35] -306.706] -307.216] -307.666] -313.616] -236.71] -325
M| -29.921 1789 -21.286] -29.5991] -18.7712] -12.8375] -23.1076] -21.4936] -23.1076] -29.921] -18.7712] -21.3
33 [my 0.714]  -15144] 41470 3.7861] -16.7731] -3.8257] -3.5598] -4.9548] -3.5598]  -0.714] -16.7731] -4.15
N 21587]  -218.6] -306.47] -295.306] -297.763] -300.04] -289.356] -288.906] -289.356] -215.87] -297.763] -306
M| 121.187]  75.635]  104.462] 141.7553] 100.7585] 141.7553] 103.6808] 98.4448] 94.1228] 141.7553]  75.635] 141.8
0 [my 4945 -9.816]  -5.194] -5.1699] -9.5538] -4.9449]  -5.042] -6.158] -5.246] -5.1699]  -9.816] -4.94
ca N -69.52]  -49.77]  -7027]  -84.507] -66.732] -84.507] -64.602] -66.992] -68.482] -84.507]  -49.77] -84.5
My 7.351 055 -1257]  6.6202] -0.4988] -7.7042 0.806 0.152 -1.76 7.351 0559 -7.7
33 [my 2.842 7.052 2.288]  2.8885]  6.6775]  #REF! 3373 4.088] 24258 2.842 7.052| #REF!
N 2396]  -39.99]  -60.49] -25.749] -40.176] -74727]  -39.91 41.4]  -58702]  -23.96]  -39.99] -74.7
——— — -

SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN




PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
o1 | My, My, My, M, My, My, M, My, My, M, My, My,
My My My", My, My My", My", My My, My", MM My
Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X Nlr Nlr NM/\X
My 28.065]  22374] 22374 299471 23.6912] 14.1881] 22.7302] 22.1852]  20.7922]  29.9471]  23.6912| 14.19)
0 [my 4.53 3.083 8.083]  103069] 12.7873]  4.5037]  7.0916]  7.9956]  6.3636] 103069 12.7873] 4.504
o1 N 21.73 -39.8 390.8]  -31.849]  -39.409] -45.673] -36.902] -37.592] -38.542] -31.849] -39.409] -45.7
My 16.328]  -0.424 4416 17.9512]  2.8744] 17.9512]  53664]  3.3644]  2.0584] 179512  2.8744] 17.95
33 [my 0.13 8.226]  -8.036] -5.661] -13.1814] -0.0648] -6.5724] -8.1494] -7.0124]  -5.661] -13.1814] -0.06
N 2731 2035 30.02]  -35.893]  -29.629]  -35.893] -27.122] -28.072] -28.762] -35.893] -29.629] -35.9
My 38.633]  22.656] 23.016] 37.5914] 18.5312] 14.1617]  30.392] 235032] 21.8812]  38.633]  18.5312] 23.02]
0 [my 2243 26889  9.969] -22426] -31381] -2.2354]  -2.063] -11.098] -8599] -2.243] -31.381] -9.97
o N -118.52 -121]  -165.65| -118.688] -161.825] -162.617] -119.89] -156.64] -156.87] -118.52] -161.825| -166
My 50.69] 41932 -31.247] -49.1973] -413151] -18.2643 3887 -36375] -352572] -50.69] -41.932] -31.2
33 [my 0.196]  -31.587 754 0.1705] -28.4342]  -0.2885 0304]  3a12] 57752 0.196]  -31.587] 7.54
TANG 22 N -10021]  -101.09]  -147.34] -100378] _-101.17] -144307] _ -1022] -101.97] -13856] -10021] -101.09] -147
My 47.034]  31.954]  33.733] 45.9185] 304151] 23.9081] 38209 34.6402] 31.8322] 47.034] 30.4151] 33.73
0 [my 4079 25529 11.847]  4.0205] 30.8432]  2.9675 3.646]  12.5834]  10.0244 4.079] 30.8432] 11.85
- N -11623] -118.84]  -16233] -116.409] -158.637] -159.51] -117.69] -153.388] -153.798] -116.23] -158.637] -162
My | -60.548]  -39.783]  -43.808] -58.9671] -39.4407] -29.673] -48.028] -44.6152] -47.2832] -60.548] -39.4407] -43.8
33 My 2401 -30307]  -10578]  -2.3463] -353133]  -9.2133 2.033] -11.8682]  9.0122] -2.401] -35.3133] -10.6
N 97.92]  -100.53| -144.02]  -98.099] -140327]  -1412] -100.04] -135238] -135.488 -97.92] -140327| -144
M| -27282)  -17.415] -22.733] -29.4263] -17.6219] -15.3899] -22.9412] -19.889] -22.9412] -29.4263] -17.415] -154
0 [My 522 -13.509]  -3.308 -1.96] -12.8725]  -8.8756]  -42712] 8.443] -4.2712 -1.96]  -13.509] -8.88
ca N -17.45 2425 3411 26284  -2434]  -40.144]  -33.158] -2537]  -33.158] -26.284]  -24.25 -40.1
My 16.575 0.971 03770 15131 1.0874] -13.1218 3.686 2.346]  -1.4256]  16.575 0.971] -13.1
33 My 5516]  12.852 2.538 5569 12.1714 6.523 6.144 7447 3.1416 5516)  12.852] 6.523
N 767 -1447] 2433 8.44]  -1456]  -30364]  -14.53 -15.15]  -23.378 767 -14.47] -304
——— — -

SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN



PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - .
BANG TO HOP NOI LUC COT
PT | TD T HT GXT GXP GYT GYS DDXT DDXP DDYT DDYS
Mx 1.525 0.407 -33.606 | 33.606 5.33 -5.33 7.285 -7.285 0.566 -0.566
0 | My -9.782 -4.193 3.797 -3.797 30.985 | -30.985 0.831 -0.831 3.863 -3.863
ci N -1584.51 -312.16 -18.45 18.45 165.23 | -165.23 3.27 -3.27 16 -16
Mx -1.877 -0.026 -10.079 10.079 2.109 -2.109 2.1 2.1 0.24 -0.24
33 My 12.947 5.869 1.909 -1.909 9.786 -9.786 0.409 -0.409 1.1 -1.1
N -1578.17 -312.16 -18.45 18.45 165.23 -165.23 3.27 -3.27 16 -16
Mx 1 0.689 -83.822 | 83.822 1.997 -1.997 18.143 | -18.143 0.182 -0.182
0 | My -0.793 0.056 10.262 | -10.262 | 83.566 | -83.566 2.245 -2.245 10.385 | -10.385
@ N -2846.77 | -628.86 -29.08 29.08 75.11 -75.11 5.29 -5.29 7.28 -7.28
Mx 0.143 0.824 -26.15 26.15 -1.613 1.613 5.388 -5.388 0.236 -0.236
33| My -5.14 -1.916 5.144 -5.144 20.795 | -20.795 1.094 -1.094 2.283 -2.283
TANG N -2834.27 | -628.86 -29.08 29.08 75.11 -75.11 5.29 -5.29 7.28 -7.28
HAM 2 Mx 2.174 1.139 -80.239 | 80.239 | -11.667 11.667 17.352 | -17.352 1.414 -1.414
0 | My -2.342 -0.766 10.292 | -10.292 | 83.419 | -83.419 2.251 -2.251 10.368 | -10.368
3 N -2792.95 | -612.54 -44.65 44.65 -71.24 71.24 7.99 -7.99 6.9 -6.9
Mx -1.72 -0.011 -24.385 | 24.385 -5.461 5.461 5.009 -5.009 0.671 -0.671
33| My -1.611 -0.044 5.075 -5.075 21.128 | -21.128 1.08 -1.08 2319 -2.319
N -2780.44 | -612.54 -44.65 44.65 -71.24 71.24 7.99 -7.99 6.9 -6.9
Mx 2.098 0.576 -29.226 | 29.226 -9.036 9.036 6.32 -6.32 1.052 -1.052
0 | My 8.21 3.752 3.738 -3.738 30.996 | -30.996 0.818 -0.818 3.865 -3.865
c4 N -1523.63 -295.52 -44.2 442 -176.71 176.71 7.82 -7.82 17.11 -17.11
Mx -2.09 -0.127 -8.713 8.713 -4.314 4314 1.803 -1.803 0.515 -0.515
33| My -14.298 -6.162 1.999 -1.999 9.771 9.771 0.428 -0.428 1.098 -1.098
N -1517.29 -295.52 -44.2 442 -176.71 176.71 7.82 -7.82 17.11 -17.11
Mx 2.621 0.327 -19.27 19.27 2.669 -2.669 4.013 -4.013 0.312 -0.312
0 | My -33.707 -15.081 2.888 -2.888 10.922 | -10.922 0.618 -0.618 1.213 -1.213
ci N -1517.02 | -292.02 -18.12 18.12 162.73 | -162.73 3.22 -3.22 15.76 -15.76
Mx -1.797 -0.126 -1.63 1.63 -1.182 1.182 0.325 -0.325 0.133 -0.133
33 My 15.255 7.519 0.756 -0.756 6.311 -6.311 0.154 -0.154 0.655 -0.655
N -1510.68 | -292.02 -18.12 18.12 162.73 | -162.73 3.22 -3.22 15.76 -15.76
Mx -3.336 -0.741 -37.992 37.992 1.156 -1.156 7.819 -7.819 0.112 -0.112
0 | My 1.181 1.436 7.081 -7.081 29.89 -29.89 1.516 -1.516 3.308 -3.308
o N -2722.16 | -585.89 -29.33 29.33 74.29 -74.29 5.31 -5.31 7.2 -7.2
Mx -1.208 0.408 -7.358 7.358 -6.087 6.087 1.423 -1.423 0.686 -0.686
33 My -4.525 -2.038 2.261 -2.261 18.937 | -18.937 0.459 -0.459 1.968 -1.968
TANG N -2709.66 | -585.89 -29.33 29.33 74.29 -74.29 5.31 -5.31 7.2 1.2
HAM 1 Mx 0.316 0.819 -36.702 | 36.702 | -11.045 11.045 7.535 -7.535 1.324 -1.324
0 | My -4.659 -1.801 7.226 -7.226 29.19 -29.19 1.546 -1.546 3.232 -3.232
3 N -2670.23 -570.5 -44.54 44.54 -70.45 70.45 7.97 -7.97 6.83 -6.83
Mx -3.899 -0.799 -6.275 6.275 0.068 -0.068 1.213 -1.213 0.027 -0.027
33| My -0.684 0.319 2.116 -2.116 19.636 | -19.636 0.43 -0.43 2.045 -2.045
N -2657.72 -570.5 -44.54 44.54 -70.45 70.45 7.97 -7.97 6.83 -6.83
Mx 3.667 0.667 -16.027 16.027 -7.237 7.237 3.309 -3.309 0.861 -0.861
0 | My 30.423 14.139 2.703 -2.703 10.966 | -10.966 0.578 -0.578 1.218 -1.218
4 N -1456.72 -275.56 -43.14 43.14 -174.04 174.04 7.64 -7.64 16.86 -16.86
My -2.261 -0.288 -1.64 1.64 -0.455 0.455 0.32 -0.32 0.069 -0.069
33| My -15.94 -7.619 0.819 -0.819 6.281 -6.281 0.168 -0.168 0.652 -0.652
N -1450.38 -275.56 -43.14 43.14 -174.04 174.04 7.64 -7.64 16.86 -16.86
— ==

SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN



PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - T =,
PT | TD TT HT GXT GXP GYT GYS DDXT | DDXP | DDYT | DDYS
Mx 1.669 -0.061 | -20.403 | 20.403 -1.468 1.468 4.182 -4.182 0.226 -0.226
0 | My -22.07 -8.811 2.524 -2.524 17.806 | -17.806 0.533 -0.533 1.98 -1.98
N -1449.3 -271.83 | -17.71 17.71 159.12 | -159.12 3.15 -3.15 15.42 -15.42
Mx -1.698 0.069 0.138 -0.138 -0.524 0.524 0.259 -0.259 0.079 -0.079
33| My -6.297 -3.084 1.001 -1.001 10.489 | -10.489 0.205 -0.205 1.124 -1.124
c1 N | -1442.96 | -271.83 | -17.71 17.71 159.12 | -159.12 3.15 -3.15 15.42 -15.42
Mx 2.011 -0.141 | -17.195 | 17.195 -2.211 2.211 3.477 -3.477 0.258 -0.258
33| My -0.161 -0.947 0.831 -0.831 7.907 -7.907 0.167 -0.167 0.826 -0.826
N -1425.8 -271.97 | -16.57 16.57 158.28 | -158.28 2.97 -2.97 15.34 -15.34
Mx -1.311 0.074 4.872 -4.872 0.452 -0.452 1.167 -1.167 0.112 -0.112
6.6 | My 15.604 4.742 -0.695 0.695 0.605 -0.605 0.174 -0.174 0.203 -0.203
N | -141945 | -271.97 | -16.57 16.57 158.28 | -158.28 2.97 -2.97 15.34 -15.34
My -1.386 -0.282 | -33.572 | 33.572 -2.083 2.083 6.777 -6.777 0.297 -0.297
0 | My 0.193 0.585 5.865 -5.865 46.738 | -46.738 1.24 -1.24 5.17 -5.17
@ N | -2598.09 | -543.18 | -29.31 29.31 72.6 -72.6 53 -5.3 7.04 -7.04
Mx -2.563 -0.27 5.864 -5.864 -3.384 3.384 1.788 -1.788 0.328 -0.328
6.6 | My -2.872 -0.787 -1.514 1.514 1.849 -1.849 0.415 -0.415 0.591 -0.591
TANG N | -2570.84 | -543.18 | -29.31 29.31 72.6 -72.6 53 -5.3 7.04 -7.04
1+LUNG My 1.486 0.793 -33.152 | 33.152 -9.637 9.637 6.681 -6.681 1.135 -1.135
0 | My -3.077 -1.035 6.044 -6.044 | 45.845 | -45.845 1.275 -1.275 5.072 -5.072
3 N | -2548.12 | -528.74 | -43.89 43.89 -68.83 68.83 7.86 -7.86 6.68 -6.68
My -5.082 -1.017 5.934 -5.934 3.339 -3.339 1.755 -1.755 0.406 -0.406
6.6 | My -0.383 -0.072 -1.7 1.7 2.811 -2.811 0.446 -0.446 0.584 -0.584
N | -2520.88 | -528.74 | -43.89 43.89 -68.83 68.83 7.86 -7.86 6.68 -6.68
Mx 2.731 0.275 -17.288 | 17.288 -4.749 4.749 3.517 -3.517 0.566 -0.566
0 | My 19.537 8.122 2.293 -2.293 17.828 | -17.828 0.484 -0.484 1.984 -1.984
N | -1389.91 | -255.65 | -41.57 41.57 -170.1 170.1 7.38 -7.38 16.48 -16.48
My -1.806 0.049 -0.557 0.557 -0.36 0.36 0.201 -0.201 0.098 -0.098
33| My 4.874 2.703 1.192 -1.192 10.528 | -10.528 0.244 -0.244 1.129 -1.129
c4 N | -1383.57 | -255.65 | -41.57 41.57 -170.1 170.1 7.38 -7.38 16.48 -16.48
My 2.666 0.027 -14.761 14.761 -3.048 3.048 2.962 -2.962 0.372 -0.372
33 My -0.87 0.677 0.492 -0.492 7.86 -7.86 0.098 -0.098 0.82 -0.82
N | -1366.73 | -255.87 -40.3 40.3 -168.89 | 168.89 7.17 -7.17 16.37 -16.37
Mx -1.968 -0.103 3.387 -3.387 0.47 -0.47 0.84 -0.84 0.138 -0.138
6.6 | My | -15.527 -4.706 -0.605 0.605 0.574 -0.574 0.155 -0.155 0.207 -0.207
N | -1360.39 | -255.87 -40.3 40.3 -168.89 | 168.89 7.17 -7.17 16.37 -16.37
My 1.164 -0.331 | -20.671 | 20.671 -0.161 0.161 4.094 -4.094 0.037 -0.037
0 | My| -35362 -8.984 2.071 -2.071 19.27 -19.27 0.422 -0.422 2.063 -2.063
c1 N | -1357.88 -259.7 -15.98 15.98 152.56 | -152.56 2.87 -2.87 14.81 -14.81
My -1.102 0.119 5.855 -5.855 0.295 -0.295 1.378 -1.378 0.078 -0.078
33 My 12.159 3.484 -0.564 0.564 0.4 -0.4 0.151 -0.151 0.255 -0.255
N | -1351.54 -259.7 -15.98 15.98 152.56 | -152.56 2.87 -2.87 14.81 -14.81
Mx 2.721 0.818 -34.359 | 34.359 4.039 -4.039 6.692 -6.692 0.426 -0.426
0 | My 0.877 -0.024 3.572 -3.572 | 46.087 | -46.087 0.725 -0.725 4.884 -4.884
@ N | -2460.68 | -518.49 | -28.91 28.91 69.78 -69.78 522 -5.22 6.77 -6.77
My -3.867 -0.579 9.91 -9.91 -4.132 4.132 2.618 -2.618 0.413 -0.413
33| My -2.31 -0.501 -1.428 1.428 -2.53 2.53 0.415 -0.415 0.933 -0.933
TANG N | -2448.17 | -518.49 | -28.91 28.91 69.78 -69.78 522 -5.22 6.77 -6.77
2-5 My 7.656 2.05 -35.938 | 35.938 | -13.776 | 13.776 7.006 -7.006 57 -1.57
0 | My -2.773 -0.46 3.927 -3.927 44.17 -44.17 0.794 -0.794 4.677 -4.677
3 N -2412.8 -504.63 | -42.58 42.58 -66.13 66.13 7.64 -7.64 6.42 -6.42
My -6.739 -1.347 10.489 | -10.489 By -5.751 2.681 -2.681 0.684 -0.684
33| My -0.557 -0.24 -1.636 1.636 -1.33 1.33 0.448 -0.448 0.865 -0.865
N -2400.3 -504.63 | -42.58 42.58 -66.13 66.13 7.64 -7.64 6.42 -6.42
My 3.18 0.185 -18.811 18.811 -6.173 6.173 3.71 -3.71 0.72 -0.72
0 | My 31.986 8.169 1.85 -1.85 19.331 | -19.331 0.375 -0.375 2.073 -2.073
c4 N -1300.2 -243.96 | -38.15 38.15 -162.61 162.61 6.81 -6.81 15.78 -15.78
My -1.846 -0.08 4.627 -4.627 1.198 -1.198 1.102 -1.102 0.195 -0.195
33| My | -12.105 -3.469 -0.447 0.447 0.388 -0.388 0.13 -0.13 0.258 -0.258
N | -1293.86 | -243.96 | -38.15 38.15 -162.61 162.61 6.81 -6.81 15.78 -15.78
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SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN



PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - T =,
PT | TD TT HT GXT GXP GYT GYS DDXT | DDXP | DDYT | DDYS
My 0.996 -0.525 -19.43 19.43 -2.296 2.296 3.609 -3.609 0.255 -0.255
0 [ My | -30.402 -8.584 1.663 -1.663 17.48 -17.48 0.316 -0.316 1.79 -1.79
cl N | -1085.27 | -210.26 -13.1 13.1 123.17 | -123.17 2.39 -2.39 12.09 -12.09
Mx -0.656 0.269 8.967 -8.967 0.796 -0.796 1.898 -1.898 0.095 -0.095
33| My 13.453 3.819 -0.906 0.906 -5.029 5.029 0.218 -0.218 0.726 -0.726
N | -1078.93 | -210.26 -13.1 13.1 123.17 | -123.17 2.39 -2.39 12.09 -12.09
My 8.562 1.668 | -26.216 | 26.216 5.542 -5.542 4.929 -4.929 0.562 -0.562
0 | My -0.495 -0.414 2.586 -2.586 | 40.585 | -40.585 0.512 -0.512 4.147 -4.147
© N | -1978.25 | -422.88 | -25.87 25.87 55.37 -55.37 4.66 -4.66 5.42 -5.42
My -7.193 -1.197 18.627 | -18.627 | -4.083 4.083 4.172 -4.172 0.405 -0.405
33| My -0.997 -0.046 -2.305 2.305 | -18.544 | 18.544 0.589 -0.589 2.458 -2.458
TANG N | -1965.75 | -422.88 [ -25.87 25.87 55.37 -55.37 4.66 -4.66 5.42 -5.42
6-10 My 13.57 2.985 | -27.645 | 27.645 | -11.472 | 11472 5.169 -5.169 1.211 -1.211
0 | My -1.242 0.005 2.943 -2.943 38.395 | -38.395 0.574 -0.574 3.927 -3.927
3 N | -1938.98 | 41138 | -35.51 35.51 -52.3 523 6.44 -6.44 5.13 -5.13
My | -10.722 -2.125 19.438 | -19.438 8.817 -8.817 4.271 -4.271 0.999 -0.999
33| My -0.68 -0.428 -2.557 2.557 | -16.988 | 16.988 0.625 -0.625 2.321 -2.321
N | -192647 | 41138 | -35.51 35.51 -52.3 523 6.44 -6.44 5.13 -5.13
Mx 3.631 0.159 | -17.401 | 17.401 -3.503 3.503 3.223 -3.223 0.381 -0.381
0 | My | 27.069 7.748 1.41 -1.41 17.469 | -17.469 0.269 -0.269 1.79 -1.79
c4 N | -1035.06 | -196.4 -28.52 28.52 | -130.54 | 130.54 5.28 -5.28 12.82 -12.82
My -1.882 -0.05 7.892 -7.892 2.03 -2.03 1.668 -1.668 0.279 -0.279
33| My | -12.777 -3.659 -0.793 0.793 -5.018 5.018 0.199 -0.199 0.728 -0.728
N | -1028.71 -196.4 -28.52 28.52 | -130.54 | 130.54 5.28 -5.28 12.82 -12.82
My 0.939 -0.753 | -15.358 | 15.358 | -2.445 2.445 2.978 -2.978 0.26 -0.26
0| My| -31.397 -9.046 1 -1 13.879 | -13.879 0.222 -0.222 1.424 -1.424
ci N -743.02 -147.73 -8.94 8.94 82.25 -82.25 1.66 -1.66 8.31 -8.31
My -0.507 0.371 9.145 -9.145 1.009 -1.009 1.731 -1.731 0.096 -0.096
33| My 14.109 4.067 -0.912 0.912 -7.628 7.628 0.187 -0.187 0.871 -0.871
N -736.68 -147.73 -8.94 8.94 82.25 -82.25 1.66 -1.66 8.31 -8.31
My 14.137 2.552 | -18.922 | 18.922 7.008 -7.008 4.088 -4.088 0.694 -0.694
0 | My -1.31 -0.865 1.066 -1.066 | 30.862 | -30.862 0.376 -0.376 3.241 -3.241
© N | -1390.71 -309.3 -19.53 19.53 34.84 -34.84 3.53 -3.53 3.49 -3.49
My | -10.435 -1.768 | 20.492 | -20.492 | -3.884 3.884 3.977 -3.977 0.397 -0.397
33| My 0.246 0.401 -2.298 2.298 | -25.979 | 25.979 0.49 -0.49 2.864 -2.864
TANG N -1378.2 -309.3 -19.53 19.53 34.84 -34.84 3.53 -3.53 3.49 -3.49
11-15 My 19.899 4.066 | -20.343 | 20.343 -9.39 9.39 4.283 -4.283 0.974 -0.974
0 | My 0.274 0.577 1.428 -1.428 | 28.578 | -28.578 0.422 -0.422 3.03 -3.03
3 N -1362.7 -300.76 | -24.51 24.51 -32.7 32.7 4.53 -4.53 3.29 -3.29
Mx | -14.474 -2.829 | 21.129 | -21.129 8.659 -8.659 4.064 -4.064 0.913 -0.913
33| My -1.041 -0.683 -2.549 2.549 | -24.402 | 24.402 0.527 -0.527 2.723 -2.723
N | -1350.19 | -300.76 | -24.51 24.51 -32.7 32.7 4.53 -4.53 3.29 -3.29
My 4.45 0.171 -13.939 | 13.939 -1.76 1.76 2.695 -2.695 0.28 -0.28
0 | My| 27933 8.149 0.809 -0.809 13.767 | -13.767 0.192 -0.192 1.413 -1.413
c4 N -705.17 -137.02 | -16.78 16.78 -86.25 86.25 3.37 -3.37 8.74 -8.74
My -2.128 -0.055 8.243 -8.243 1.801 -1.801 1.557 -1.557 0.22 -0.22
33| My | -12.974 -3.799 -0.831 0.831 -7.571 7.571 0.175 -0.175 0.867 -0.867
N -698.83 -137.02 | -16.78 16.78 -86.25 86.25 3.37 -3.37 8.74 -8.74
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SVTH: NGUYEN QUANG TUNG - LOP 03X1A- KHOA XAY DUNG DD&CN



PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

e - - T =,

PT | TD TT HT GXT GXP GYT GYS DDXT | DDXP | DDYT | DDYS
My 0.896 -0.96 -9.984 9.984 -2.097 2.097 2.245 -2.245 0.239 -0.239
0 [My| -32.323 -9.479 0.31 -0.31 9.528 -9.528 0.145 -0.145 1.054 -1.054

cl N -399.41 -84.47 -4.79 4.79 46.32 -46.32 0.89 -0.89 4.84 -4.84
Mx -0.395 0.457 7.37 -7.37 0.822 -0.822 1.441 -1.441 0.093 -0.093

33| My 14.782 4.322 -0.671 0.671 -7.248 7.248 0.134 -0.134 0.743 -0.743

N -393.07 -84.47 -4.79 4.79 46.32 -46.32 0.89 -0.89 4.84 -4.84
My 17.15 2.947 | -11.297 | 11.297 6.862 -6.862 2.863 -2.863 0.676 -0.676

0 | My -1.977 -1.276 -0.256 0.256 20.73 -20.73 0.27 -0.27 2.383 -2.383

© N -817.78 -201.2 -11.65 11.65 15.84 -15.84 2.12 -2.12 1.63 -1.63
My | -12.098 -2.047 17.432 | -17.432 -3.54 3.54 3.364 -3.364 0.359 -0.359
33| My 1.249 0.773 -1.631 1.631 -24.19 24.19 0.333 -0.333 2.459 -2.459
TANG N -805.27 -201.2 -11.65 11.65 15.84 -15.84 2.12 -2.12 1.63 -1.63
16-19 My | 23.301 4.584 | -12.432 | 12.432 | -6.139 6.139 3.041 -3.041 0.718 -0.718
0 | My 1.86 1.105 0.067 -0.067 18.742 | -18.742 0.286 -0.286 22 2.2

3 N -801.26 | -195.61 -13.4 13.4 -14.87 14.87 2.5 2.5 1.54 -1.54
My | -16.424 -3.196 17.809 | -17.809 6.756 -6.756 3.437 -3.437 0.708 -0.708
33| My -1.585 -0.951 -1.851 1.851 -22.837 | 22.837 0.374 -0.374 2.328 -2.328

N -788.75 -195.61 -13.4 13.4 -14.87 14.87 2.5 2.5 1.54 -1.54

Mx 5.016 0.142 -9.336 9.336 -0.131 0.131 2.058 -2.058 0.295 -0.295
0 | My| 28996 8.558 0.215 -0.215 9.317 -9.317 0.125 -0.125 1.038 -1.038

c4 N -375.83 -77.51 -7.52 7.52 -47.71 47.71 1.66 -1.66 5.02 -5.02
My -2.315 -0.054 6.774 -6.774 1.255 -1.255 1.314 -1.314 0.157 -0.157

33| My | -13.377 -3.985 -0.637 0.637 -7.146 7.146 0.126 -0.126 0.733 -0.733

N -369.48 -77.51 -7.52 7.52 -47.71 47.71 1.66 -1.66 5.02 -5.02
My 1.261 -1.129 -6.872 6.872 -2.87 2.87 1.489 -1.489 0.292 -0.292

0 | My| -54.977 -17.519 | -0.505 0.505 12.886 | -12.886 | 0.103 -0.103 1.399 -1.399

ci N -123.26 -33.19 -1.7 1.7 23.72 -23.72 0.31 -0.31 2.52 -2.52
My -0.204 1.021 7.016 -7.016 1.404 -1.404 1.533 -1.533 0.152 -0.152

33| My | 80516 27.485 0.81 -0.81 -23.773 | 23.773 0.164 -0.164 2.522 -2.522

N -116.91 -33.19 -1.7 1.7 23.72 -23.72 0.31 -0.31 2.52 -2.52

My | 20.464 4.161 -6.424 6.424 5.94 -5.94 1.314 -1.314 0.595 -0.595

0 | My 0.166 -0.495 -0.884 0.884 13.574 | -13.574 | 0.167 -0.167 1.51 -1.51

© N -368.73 -118.21 -4.83 4.83 3 -3 0.88 -0.88 0.31 -0.31
My | -21.351 -6.369 10.779 | -10.779 | -4.951 4.951 2.353 -2.353 0.526 -0.526

33| My -9.66 -3.7 -1.061 1.061 -12.975 | 12.975 0.258 -0.258 1.314 -1.314
TANG 20 N -356.22 -118.21 -4.83 4.83 3 -3 0.88 -0.88 0.31 -0.31
My | 26.407 5.792 -7.404 7.404 -3.717 3.717 1.532 -1.532 0.442 -0.442

0 My 2.659 1.191 -0.755 0.755 11.796 | -11.796 | 0.144 -0.144 1.334 -1.334

3 N -361.27 -114.93 -5.18 5.18 -3.07 3.07 0.96 -0.96 0.32 -0.32
My | -26.775 -7.94 11.01 -11.01 5.163 -5.163 2.41 -2.41 0.598 -0.598

33| My 4.577 1.919 -0.524 0.524 | -11.482 | 11.482 0.147 -0.147 1.16 -1.16

N -348.77 -114.93 -5.18 5.18 -3.07 3.07 0.96 -0.96 0.32 -0.32

My 5.475 0.035 -6.92 6.92 1.737 -1.737 1.469 -1.469 0.222 -0.222

0 | My | 49.254 15.741 0.314 -0.314 12.557 | -12.557 0.126 -0.126 1.38 -1.38

c4 N -111.68 -29.52 -2.41 2.41 -23.73 23.73 0.58 -0.58 2.55 -2.55
My -3.566 0.07 6.69 -6.69 0.042 -0.042 1.435 -1.435 0.185 -0.185

33| My | -69.874 | -24.055 | -1.697 1.697 | -23.458 | 23.458 0.444 -0.444 2.514 -2.514

N -105.34 -29.52 -2.41 2.41 -23.73 23.73 0.58 -0.58 2.55 -2.55
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PO AN TOT NGHIEP BANG TO HQP NQI LUC COT VIETCOMBANK TOWER

ey

- - T =,

PT | TD TT HT GXT GXP GYT GYS DDXT DDXP DDYT DDYS
My | -92.754 -32.841 0.043 -0.043 46.016 | -46.016 0.303 -0.303 4.898 -4.898

0 | My -0.347 1.201 4.672 -4.672 0.879 -0.879 0.99 -0.99 0.095 -0.095

cl N -60.8 -21.68 -1.44 1.44 17.95 -17.95 0.26 -0.26 1.92 -1.92
Mx 1.078 1.578 -0.888 0.888 -7.796 7.796 0.219 -0.219 0.815 -0.815

33 [ My 0.415 -2.012 -3.621 3.621 -1.367 1.367 0.777 -0.777 0.145 -0.145

N -51.02 -21.68 -1.44 1.44 17.95 -17.95 0.26 -0.26 1.92 -1.92
My 27.297 4.752 -6.966 6.966 1.57 -1.57 1.358 -1.358 0.172 -0.172

0 | My 6.054 1.041 -0.379 0.379 21.511 | -21.511 0.154 -0.154 2.33 -2.33

o N -240.51 -90.03 -2.49 2.49 0 0 0.45 -0.45 0.01 -0.01
Mx | -17.246 0.629 8.875 -8.875 -2.417 2.417 1.868 -1.868 0.238 -0.238

33 My -0.178 2.711 -0.367 0.367 -15.825 | 15.825 0.15 -0.15 1.636 -1.636
TANG 21 N -222.2 -90.03 -2.49 2.49 0 0 0.45 -0.45 0.01 -0.01
My 31.668 6.27 -7.676 7.676 -0.603 0.603 1.497 -1.497 0.148 -0.148

0 | My -7.343 -1.423 -1.07 1.07 19.652 | -19.652 0.207 -0.207 2.137 -2.137

3 N -236.81 -87.97 -2.63 2.63 -0.1 0.1 0.48 -0.48 0.03 -0.03
My | -20.609 -0.677 9.312 -9.312 2.719 -2.719 1.957 -1.957 0.343 -0.343

33| My -0.736 -3.411 -0.022 0.022 -14.408 | 14.408 0.095 -0.095 1.49 -1.49

N -218.5 -87.97 -2.63 2.63 -0.1 0.1 0.48 -0.48 0.03 -0.03

My 76.661 27.801 1.026 -1.026 44.526 | -44.526 0.457 -0.457 4.779 -4.779

0 | My -4.944 -0.25 4.872 -4.872 -0.001 0.001 1.014 -1.014 0.102 -0.102

c4 N -51.63 -18.64 -1.86 1.86 -17.89 17.89 0.45 -0.45 1.94 -1.94
My 0.043 -1.3 0.602 -0.602 -7.308 7.308 0.109 -0.109 0.763 -0.763

33| My 3.307 -1.019 -3.745 3.745 0.465 -0.465 0.781 -0.781 0.066 -0.066

N -41.85 -18.64 -1.86 1.86 -17.89 17.89 0.45 -0.45 1.94 -1.94

My 19.31 3.064 1.804 -1.804 8.755 -8.755 0.424 -0.424 0.969 -0.969

0 | My 1.306 6.777 5.98 -5.98 3.224 -3.224 1.268 -1.268 0.364 -0.364

c1 N -29.41 -10.39 -0.72 0.72 7.68 -7.68 0.13 -0.13 0.82 -0.82
My 0.898 3518 -1.322 1.322 -15.43 15.43 0.348 -0.348 1.654 -1.654

33| My -1.818 -6.218 -6.408 6.408 -1.948 1.948 1.357 -1.357 0.22 -0.22

N -19.63 -10.39 -0.72 0.72 7.68 -7.68 0.13 -0.13 0.82 -0.82

My 28.217 -5.201 -10.416 | 10.416 5.561 -5.561 2.175 -2.175 0.553 -0.553

0 | My -2.239 -7.73 0.004 -0.004 24.65 -24.65 0.176 -0.176 2.675 -2.675

I N -120.2 -45.45 -1.68 1.68 0.8 -0.8 0.31 -0.31 0.08 -0.08
Mx | -35.763 4.516 14.927 | -14.927 | -6.169 6.169 3.107 -3.107 0.612 -0.612

33 My -0.059 7.599 -0.255 0.255 -31.528 | 31.528 0.245 -0.245 3.353 -3.353
TANG N -101.89 -45.45 -1.68 1.68 0.8 -0.8 0.31 -0.31 0.08 -0.08
MAI My 35.879 -2.146 | -11.155 11.155 -3.925 3.925 233 -2.33 0.478 -0.478
0 | My 3.494 8.353 -0.585 0.585 22.035 | -22.035 0.152 -0.152 2.407 -2.407

3 N -118.02 -44.31 -1.79 1.79 -0.82 0.82 0.33 -0.33 0.08 -0.08
My | -44.739 0.931 15.809 | -15.809 4.956 -4.956 3.289 -3.289 0.621 -0.621

33| My -1.854 -8.724 0.547 -0.547 | -28.453 | 28.453 0.179 -0.179 3.035 -3.035

N -99.71 -44.31 -1.79 1.79 -0.82 0.82 0.33 -0.33 0.08 -0.08

Mx | -19.484 -3.249 -2.069 2.069 7.798 -7.798 0.405 -0.405 0.858 -0.858

0 | My -7.144 3.836 6.365 -6.365 -1.924 1.924 1.299 -1.299 0.196 -0.196

c4 N -25.15 -8.96 -0.9 0.9 -7.7 7.7 0.22 -0.22 0.84 -0.84
My 2.135 -2.512 1.164 -1.164 -14.44 14.44 0.211 -0.211 1.551 -1.551

33 My 6.046 -3.508 -6.806 6.806 0.53 -0.53 1.401 -1.401 0.098 -0.098

N -15.37 -8.96 -0.9 0.9 -7.7 7.7 0.22 -0.22 0.84 -0.84
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SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
ot | My, My, My, My, My, My, My, My, My, My, My, My,
My MM My, My, MM, My, My, MM, My', My, MM, My"
Nlr Nlr NMAX Nlr Nlr NMAX Nlr Nlr NMAX Nlr Nlr NMAX
My 35.131 -3.805 1.932] 321367 -2.9057]  -2.9057]  9.1356]  1.2846]  1.2846] 35131 -2.9057] -2.91
0 My 13579 40767 -13.975]  -16.973] -41.4422] -41.4422] -123054] -16.9994] -16.9994] -13.579] -41.4422] 414
o1 N | -1566.06] -1749.74] -1896.67| -1848.849] -2014.161] -2014.161] -1830.968 -1850.238] -1850.238] -1566.06] -2014.161] -2014|
My |  -11.956 0.232 -1.903] -10.9715]  -0.0023] -3.7985]  -3.9978] -1.6578] -2.1378] -11.956] -0.0023] 3.8
33 My 14.856]  22733]  18.816] 19.9472] 27.0365] 9.4217] 17.2332] 18.7422[ 16.5422]  14.856] 27.0365| 9.422
N | -1596.62] -1412.94] -1890.33] -1875.719] -1710.407| -2007.821] -1831.168| -1811.898| -1843.898] -1596.62] -1710.407] -2008
My 84.822 -0.997 1.689]  77.0599]  -0.7973]  -0.1772]  19.6942 0.818]  13692]  84.822 -0.997] -0.18
0 [my| -11.055] 84359 0.737]  -9.9784] -76.0024]  -75952]  1.4968] -11.178] -11.1332]  -11.055] -84.359] -76
o N | -2817.69] -2921.88] -3475.63| -3386.572] -2914.369| -3480.343| -3344.568] -2854.05| -3357.138] -2817.69] -2921.88| -3480)
My 26.293 1.756 0967] 24.4196]  23363]  23363]  6.1902]  05662]  0.5662] 26293 1.756] 2.336
33 [ My -10284]  -25.935 -7.056]  -11.494] -25.5799] -255799]  -5.5788] -8.9558] -8.9558] -10.284] -25.935] -25.6
TANG N | -2805.19] -2909.38] -3463.13] -3374.072] -3467.843| -3467.843] -3332.068| -3344.638] -3344.638] -2805.19] -2909.38| -3468
HAM 2 My 82413]  13.841 3313 75.4142] 13.6994]  -73012] 204372 1e712] -142668] 82413 13.841] 73
0 [my] -12.634] 85761 -3.108] -12.2942] -78.1085] 72.0457] -0.7038] -13.3228] -5.2058] -12.634]  -85.761] 72.05
o N 27483] -2721.71] _-3405.49] -3304.051] -3280.12| -3408.352| -3274.992| -3289.882] -3290.972]  -2748.3] -2721.71] -3408
M| -26.105 3.741 -1.731] -23.6764 3.185]  -6.6448]  -6.7378]  -2.3998]  -6.7378] -26.105 3.741] -6.64
33 [ My 3.464]  -22.739 1655 29169 -20.6658] 17.3646] -2.7262]  -3.9652] -2.7262 3464 -22.739] 17.36
N | -2825.09] -2709.2] -3392.98] -3371.911| -3267.61| -3395.842] -3278.462| -3277.372| -3278.462] -2825.09] -2709.2| -3396
My 31.324 -6.938 2.674] 289198 -5.516 5516] 88788  3.6108]  1.5068] 31324 -5.516] -5.52
0 [™M, 4472] " 39206]  11.962]  8.2226] 39.4832] 39.4832] 12.0296] 15.0766]  7.3466 4.472] 39.4832] 39.48
ca N | -147943] -1700.34] -1819.15] -1749.818| -1948.637| -1948.637| -1752.226] -1742.936] -1777.156] -1479.43] -1948.637| -1949
M| -10.803 2.224 2217]  -10.046]  1.6783]  -6.0869] -3.9946] -2.7066] -2.7066] -10.803]  1.6783] -6.09
33 [ My| -12299]  -24.069 20.46] -18.0447] -28.6377] -11.0499] -19.6556] -20.3256] -20.3256] -12.299] -28.6377] -11
N | -1561.49] -1340.58] -1812.81] -1823.038] -1624.219] -1942.297| -1761.526] -1770.816] -1770.816] -1561.49] -1624.219] -1942]
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 21.891 2.948 2.948]  202583]  05132]  05132]  6.8956]  25706]  2.5706]  21.891]  0.5132] 0513
0 [my| -36.595]  -48.788]  -48.788] -49.8791] -57.1097] -57.1097] -45.1538] -46.9848] -46.9848] -36.595] -57.1097] -57.1
ol N -1498.9] -1809.04] -1809.04] -1763.53] -1926.295| -1926.295| -1747.416] -1766.396] -1766.396]  -1498.9] -1926.295] -1926
My 3427] 1923 -1.923] 33774]  -2.9742]  -0.8466] -22228] -1.7648] -2.0308]  -3.427]  -2.9742] -0.85
33 [my 16011 22774 22774] 227025 27.702] 16.3422] 21.1162] 219252 206152]  16.011] 27.702] 16.34
N -1528.8]  -1802.7]  -1802.7] -1789.806] -1627.041| -1919.955] -1747.516] -1728.536] -1760.056]  -1528.8] -1627.041] -1920
M| -41328 2.18]  -4.077] -38.1957]  -2.9625|  -5.0433] -11.7478]  -3.8168] -4.0408] -41.328 -2.18] -5.04
0 [my 8262  31.071 2617]  8.8463] 293744]  -2572] 08138]  5.6378] -0.9782 8262  31.071] 257
o N | -2751.49] -2647.87] -3308.05] -3275.858] -3182.6] -3316.322] -3196.182| -3183.672] -3198.072] -2751.49] -2647.87| -3316
My -8.566 4.879 0.8 -7.8302]  4.6375] 46375 2631 -15676] -1.5676]  -8.566 4.879] 4.638
33 [my 2264]  -23462] -6563] 24901 -23.4025] -23.4025]  -4984] -81234] -8.1234] -2264] -23.462] -234
TANG N | -2738.99] -2783.95] -3295.55] -2736.057| -3303.822| -3303.822] -2714.97| -3185.572] -3185.572] -2738.99] -2783.95| -3304
HAM 1 My 37.018] 11361 1.135]  34.0849] 109936] -8.8874]  8.5062] -0.3528] -6.5638] 37.018] 11.361] -8.89
0 [my| -11.885]  -33.849 -6.46] -12.7833] -32.5509] 19.9911] -4.5538] -9.3318] -7.6458] -11.885] -33.849] 19.99
o N | -2625.69] -2599.78] -3240.73| -3143.594] -3120.275] -3247.085] -3118.66] -3133.46] -3134.6] -2625.69] -2599.78| -3247
M| -10.174]  -3.967]  -4.698] -10.2656]  -3.9602] -4.5569]  -5.7512]  -3.926] -5.7512] -102656]  -3.967] -4.56
33 [my 1432 2032 -0365]  15075] -183564] 17.2755] -0.8588] 2729 -0.8588]  1.5075]  -20.32] 17.28
N | -2702.26] -2587.27] -3228.22| -3211.256] -2594.315| -3234.575] -3122.09] -2664.55| -3122.09| -3211.256] -2587.27| -3235
My 19.694 4334 4334 18.6916]  -2246]  2246]  7.5096]  5.0616]  33396]  19.694]  -2.246] -2.25
0 [my 27.72]  44562] 44562 40.7154] 53.0175] 53.0175] 42.3122] 42.9522[ 405162 27.72] " 53.0175] 53.02
ca N | -1413.58] -1732.28] -1732.28] -1665.898] -1861.36] -1861.36] -1669.528| -1660.308] -1694.028] -1413.58] -1861.36] -1861
My -3.901 2549 2549 -3.9962]  -2.1107]  -2.9297]  -2.8114]  -2.5604] -2.5604] -3.9962] -2.1107] -2.93
33[my [ 15021 23559 -23.559] -22.06] 2845 -10.2871] -22.2032] -22.6872] -22.6872]  -22.06]  -28.45] -10.3
N | -1493.52] -1725.94] -1725.94] -1737.21] -1541.748] -1855.02] -1678.468| -1687.688] -1687.688] -1737.21] -1541.748| -1855
--I-..__l-___ ______..-—



PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
_— —
THCBI THCB2 THDB THTT

MM, M,", M,", MMA%, M,", M,", MM M,", M,", MMA%, M, M,

PT | TD M, M, MAX, M5, M, ", M MAX My, M, M, MAX] M,", M,", M MAX] M,

N N© NMAX N N NMAX N- N© NMAX N N NMAX
My 22.072 3.137 1.608 20.0317 2.9353 2.9353 5.851 1.3942 1.3942 22.072 2.9353] 2.935
0 | My -24.594 -39.876 -30.881 -24.3416 -46.0253 -38.0954 -21.537 -31.0988 -31.0988 -24.594 -46.0253| -38.1
N -1431.59 -1608.42 -1721.13] -1433.361] -1837.155| -1837.155 -1446.15| -1682.184] -1682.184 -1431.59] -1837.155]| -1837
My -2.222 -1.174 -1.629 -2.1696 -1.1643 -1.1643 -1.957 -1.7218 -1.7218 -2.222 -1.1643] -1.16]
33| My 4.192 -16.786 -9.381 3.1431 -18.5127 -15.7371 -6.502 -9.8882 -9.8882 4.192 -18.5127] -15.7]
c1 N -1283.84 -1602.08 -1714.79] -1299.752] -1830.815] -1830.815 -1446.11| -1675.844] -1675.844 -1283.84] -1830.815| -1831
My 19.206 4.222 1.87 17.4865 3.874 3.874 5.488 1.6402 1.6402 19.206 3.874| 3.874
33| My -0.992 -8.068 -1.108 -0.9089 -8.1296 -7.2773 0.006 -1.7446 -1.7446 -0.992 -8.1296] -7.28
N -1409.23 -1584.08 -1697.77] -1410.887] -1813.025] -1813.025 -1422.83| -1658.716] -1658.716 -1409.23] -1813.025| -1813
My -6.183 -1.237 -1.237 -5.6958 -5.6292 -1.6512 -2.478 -1.1398 -1.3638 -6.183 -5.6292| -1.65
6.6 | My 16.299 20.346 20.346 16.2295 20.4973 19.3273 1543 19.6006 19.1946 16.299 20.4973| 19.33|
N -1402.88 -1691.42 -1691.42] -1404.537 -1649.31| -1806.675 -1422.42| -1621.686] -1652.366 -1402.88 -1649.31| -1807
My -34.958 -3.469 -1.668 -31.8546 -3.5145 0.2349 -8.3886 -1.3146 -1.9086 -34.958 -3.469| 0.235
0 | My 6.058 46.931 0.778 5.998 42.7837 -41.3447 -0.579 5.831 -4.509 6.058 46.931| -41.3
o) N -2627.4 -2525.49 -3141.27] -3113.331] -3021.612| -3152.292] -3037.934] -3025.594| -3039.674 -2627.4 -2525.49| -3152]
My -8.427 0.821 -2.833 -8.0836 0.2396 0.2396 -4.567 -3.107 -3.107 -8.427 0.2396] 0.24
6.6 | My -1.358 -4.721 -3.659 -2.2177 -5.2444 -5.2444 -3.9166 -4.0926 -4.0926 -1.358 -5.2444| -5.24]
TANG N -2541.53 -2643.44 -3114.02] -3033.323] -3125.042| -3125.042| -3010.684| -3012.424| -3012.424 -2541.53] -3125.042| -3125
1+LUNG My 34.638 11.123 2.279 32.0365 10.873 -6.4736 8.8014 0.9854 -4.5606 34.638 11.123] -6.47
0 | My -9.121 -48.922 -4.112 -9.4481 -45.269 37.252 -2.63 -8.977 -5.18 -9.121 -48.922| 37.25]
3 N -2504.23 -2479.29 -3076.86] -2984.485] -2962.039| -3085.933| -2963.252| -2977.792| -2978.972 -2504.23 -2479.29| -3086)
My -11.016 -8.421 -6.099 -11.3379 -9.0024 -2.9922 -7.6506 -6.3016 -7.6506 -11.3379 -8.421| -2.99
6.6 | My 1.317 -3.194 -0.455 1.0822 -2.9777 2.0821 -0.8866 -1.0246 -0.8866 1.0822 -3.194| 2.082
N -2476.99 -2452.05 -3049.62| -2957.245] -2934.799| -3058.693| -2951.732| -2950.552] -2951.732| -2957.245 -2452.05[ -3059
Mx 20.019 -2.018 3.006 18.5377 -1.2956 -1.2956 6.468 3.517 2.385 20.019 -1.2956 -1.3
0 | My 17.244 37.365 27.659 24.7831 42.892 35.5822 26.5186 28.0186 24.0506 17.244 42.892| 35.58
N -1348.34 -1560.01 -1645.56] -1582.582] -1773.085] -1773.085 -1587.05 -1577.95 -1610.91 -1348.34] -1773.085| -1773
Mx -2.363 -2.166 -1.757 -2.3073 -2.0859 -2.0859 -2.007 -1.6688 -1.8648 -2.363 -2.0859| -2.09|
33| My 6.066 15.402 7.577 5.9468 16.7819 16.7819 4.63 8.1654 5.9074 6.066 16.7819] 16.78
Cca N -1425.14 -1553.67 -1639.22] -1420.983] -1766.745] -1766.745 -1390.95 -1571.61 -1604.57 -1425.14| -1766.745]| -1767,
My 17.427 5.714 2.693 15.9752 5.4092 -0.0529 5.6496 2.294 2.3156 17.427 5.714] -0.05
33| My -1.362 -8.73 -0.193 -0.7035 -7.944 6.8133 -0.2304 -1.69 -1.1484 -1.362 -8.73] 6.813
N -1326.43 -1197.84 -1622.6] -1560.743| -1214.729]| -1749.014| -1564.256 -1383.1] -1587.796 -1326.43 -1197.84| -1749|
My -5.355 -2.071 -2.071 -5.109 0.9876 -1.6377 -2.8904 -2.1884 -2.1884 -5.355 0.9876] -1.64
6.6 | My -14.922 -20.233 -20.233 -19.2179 -20.3069 -15.0104 -19.4468 -19.4988 -19.4988 -14.922 -20.3069 -15
] N 1320-09- 161626 +616:264—1554-403 1626943 1742-674—1572-2561—1581-456]—-1581456 1320-094—1626:943| -1743
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SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 21.835 1325 0.833]  19.7679 1.011 1.011 5258]  0.8622] 08622] 21.835 1.o11] 1.011
0 [my| 37433 -54.632] -44346] -37.2259] -60.7906] -52.705]  -34.94] -44.6122] -44.6122] -37.433] -60.7906] -52.7
ol N -1341.9] -1510.44] -1617.58] -1343.498| -1728.914] -1728.914] -1355.01| -1580.45] -1580.45] -1341.9] -1728.914] -1729
My 6957]  -0983]  -0983] -63715] -6.2644] -1.2604 248]  -0.9288]  -1.0848]  -6.957] -6.2644] -1.2¢]
33 [ My 12.723]  15.643]  15.643] 12.6666] 158022] 14.9346]  12.008] 152012] 14.6912] 12.723]  15.8022] 14.93
N | -1335.56] -1611.24] -1611.24] -1337.158] -1570.888| -1722.574] -1354.41] -1544.49] -1574.11] -1335.56] -1570.888| -1723
My 37.08 6.76 3539 343803]  6.3561] -0.1779] 10.0674 3.147] 29494 37.08 6.76] -0.18
0 [my 2.695]  46.964 0.853]  -23594] 42.3553] -40.6229]  1.5828 5761 -4.0262] -2.695]  46.964| -40.6
o N | -2431.77]  -2390.9] -2979.17] -2901.302] -2397.878| -2990.123] -2870.252] -2453.91| -2882.242| -2431.77] -2390.9] -2990|
M| -13.777] 7999 -a.446] -13.3071]  -8.1069]  -0.6693]  -6.9482]  -4.7432]  -4.7432]  -13.777]  -8.1069] -0.67
33 [my -0.882 484 2811 -14757]  -5.0379]  -04839] -3.1258]  -3.6438] -3.6438]  -0.882] -5.0379] -0.48
TANG N | -2419.26] -2378.39] -2966.66] -2888.792] -2852.009] -2977.613] -2868.182| -2869.732] -2869.732] -2419.26] -2852.009] -2978
25 M| 43594 21432 9.706]  41.8452] 21.8994] -2.8974] 16302 7.726 229  43594] 21432 29
0 [my 67| 46943 3233 67213  -4294]  36566]  -2347] -7.818]  -3.935 67| -46.943] 36.57
o N | -2370.22] -2346.67] -2917.43| -2828.645] -2807.45| -2926.484] -2808.864| -2822.924| -2824.144] -2370.22] -2346.67| -2926
M| -17.228 375]  -8.086] -17.3914]  1.4888] -2.7754] -10.4976] -8.5006] -10.4976] -17.3914]  1.4888] -2.78
33 [my 1079 2193 -0.797]  0.6994]  -2.2454 -1.97] -1a97] 1614 -1.197] 0.6994]  -2.2454] -1.97
N | -2357.72] -2442.88] -2904.93| -2816.145| -2892.789| -2913.984] -2811.644| -2810.424] -2811.644| -2816.145] -2892.789| -2914
My 21.991 -2.993 3365 202764]  -2.2092]  -2.2092 7.038 4.048 2.608]  21.991] -2.2092] -2.21
0 [my 30.136]  51317]  40.155] 376731  s56.736]  56.736]  38.8962] 40.5942]  36.4482]  30.136]  56.736] 56.74
ca N | -1262.05] -1462.81] -1544.16] -1485.429] -1666.113] -1666.113] -1488.558] -1479.588] -1511.148] -1262.05] -1666.113| -1666
My 6473 -1.926]  -1.926] -6.0823]  22463] -0.8398] -3.012] -2105] -2.105] -6473]  2.2463] -0.84
33 [my [ -11.658]  -15574]  -15574] -14.8248] -15.6294] -11.7558] -15.0102] -15.1382] -15.1382] -11.658] -15.6294] -11.8
N | -1255.71] -1537.82] -1537.82] -1479.089] -1547.759] -1659.773] -1495.838] -1504.808] -1504.808] -1255.71] -1547.759] -1660)
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 20.426 3292 0471] 18483  2.5899] 25899 4.605 0.321 0321] 20426  2.5899] 2.59)
0 [my| -32.065]  -47.882] -38.986] -31.8987] -53.8596] -46.134] -30.086] -39.0592] -39.0592] -32.065] -53.8596] -46.1
ol N | -1072.17] -1208.44] -1295.53] -1073.48] -1385.357| -1385.357] -1082.88] -1265.568] -1265.568] -1072.17] -1385.357| -1385
My 9.623]  -1452] 0387 -87263] -1.1303] -1.1303]  -2554] -03458] -0.5358]  -9.623] -1.1303] -1.13
33 [ My 14359 18482]  17272] 142684] 214162] 214162  13.235] 17.2342[ 15.7822]  14.359] 21.4162] 21.42
N | -1065.83] -1202.1] -1289.19] -1067.14] -1379.017| -1379.017] -1081.32| -1235.048] -1259.228] -1065.83] -1379.017| -1379)
My 34.778 3.02 1023]  33.6576]  5.0754]  5.0754] 14.8254]  93344]  93344] 34778 3.02] 5.075
0 [my -3.081 41.08] 0909 -3.195] -37.3941] -37.3941] -03142] 49732 -49732]  -3.081 -41.08] -37.4
o N | -1952.38] -2033.62] -2401.13] -2335.559] -2408.675| -2408.675| -2311.894| -2321.974] -2321.974] -1952.38] -2033.62| -2409)
My 25.82]  -11.276 839 -25.0346] -11.945] -45956] -12.3226] -85556] -8.5556] -25.82] -11.276] -4.6
33 [my 1.308]  -19.541 -1.043] 10361 -17.728] 15.6512] -1.6228] -3.4918] -3.4918 1.308]  -19.541] 15.65
TANG N | -1939.88] -1910.38] -2388.63] -2323.059] -2296.509] -2396.175| -2308.714| -2309.474| -2309.474] -1939.88] -1910.38] -239¢
6-10 M| 41215 25.042] 16555  41.137] 23.8948]  5.9317] 21127 12359 10789  41.215]  25.042] 5.932
0 [my -4.185]  -39.637] -1237] -3.8862] -35.7975] 33318] -0.664] -5.169] -1.812] -4.185] -39.637] 33.32
o N | -1903.47] -1886.68] -2350.36] -2277.263| -1891.91| -2356.292] -2261.644] -1944.11| -2274.524] -1903.47] -1886.68| -2356
My 30.06]  -1.905]  -12.847] -30.1287]  -4.6992]  -4.6992] -16.693] -13.421] -16.693]  -30.16]  -1.905] -4.7
33 [my 1.877]  -17.668] -1.108]  12361] -163544] -16.3544] -1.6474] -3.3434] -1.6474 1.877]  -17.668] -16.4
N | -1890.96] -1978.77] -2337.85| -2264.753| -2343.782| -2343.782] -2262.014| -2260.704] -2262.014] -1890.96] -1978.77| -2344
My 21.032 0.128 379 19435  0.6214]  0.6214]  69812] 41392 33772]  21.032]  0.6214] 0.621
0 [my 25659 44538]  34.817] 32.7732] 49.7643]  49.7643]  33.5364] 35.0574] 314774 25.659]  49.7643| 49.7¢
ca N | -1006.54] -1165.6] -1231.46] -1186.152] -1329.306] -1329.306] -1186.9] -1179.36 -1205] -1006.54] -1329.306] -1329
My 9.774 0.148]  -1.932] -9.0298 0.1 0.1 359 -2.201 2201 -9.774 0.1] -0.1
33 [my [ 11984 -17.795] -16.436] -15.3564] -20.5863] -17.2932] -15.9032] -16.4322] -16.4322] -11.984] -20.5863] -17.3
N | -1000.19] -1159.25] -1225.11] -1179.802] -1322.956] -1322.956] -1191.11] -1198.65] -1198.65] -1000.19] -1322.956] -1323
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 16.297 3384 0.186] 147612]  2.4618] 24618 3917 00766  0.0766] 16297  2.4618] 2.462
0 [my| 32397 -45276]  -40.443]  -32297] -52.0295] -43.8881] -31.175] -40.0578] -40.0578] -32.397] -52.0295] -43.9
ol N -734.08]  -825.27]  -890.75] -734.974] -950.002] -950.002] -74136] -869.514] -869.514] -734.08] -950.002] -950
My 9.652]  -1516]  -0.136] -87375] -1.0812] -1.0812]  -2238] -0.1142] -03062]  -9.652] -1.0812] -1.08
33 [ My 15.021] 21737 18.176] 14.9298] 24.6345| 24.6345] 13.922] 18.2336] 16.4916]  15.021] 24.6345] 24.63
N -727.74]  -818.93]  -884.41| -728.634| -943.662| -943.662] -738.34] -846.554| -863.174] -727.74] -943.662] -944
My 33.059 7.129]  16.689] 33.4636] 10.1266] 10.1266] 20.2666] 15.4846] 12.0906] 33.4636 7.129] 10.13
0 [my 2376] 32172 2175 3.0479] -29.8643] -29.8643]  -1.626]  -5.243] -2378]  -3.0479]  -32.172] -29.9
o N | -1371.18] -1425.55] -1700.01] -1651.503] -1700.436] -1700.436] -1634.62] -1641.64] -1641.68] -1651.503] -1425.55] -1700]
M| -30.927] 6551 -12203] -30469]  -8.5306]  -8.5306] -15.8264] -11.4524] -15.8264] -30.927]  -6.551] 8.53
33 [my 2.544] 26225 0647 26751 23988  23.988]  0.0768]  3.4308]  0.0768 2.544]  26.225] 23.99
TANG N | -1358.67] -1413.04] -1687.5] -1638.993] -1687.926] -1687.926] -1629.17] -1622.15] -1629.17] -1358.67] -1413.04] -1688
11-15 M, | 40242]  10509] 23965 41.8671] 15.1074] 15.1074] 27.4348] 24.1258] 18.8688] 41.8671]  10.509] 23.97
0 [my -1.154]  28.852 0.851]  -0.4919] 26.5135] 26.5135]  1.1576]  3.7656]  0.3136] -0.4919]  28.852] 0.851
o N | -1338.19] -1395.4] -1663.46] -1611.325| -1662.814 -1662.814] -1598.778] -1600.018] -1607.838| -1611.325] -1395.4] -1663
M| -35.603] 5815 -17.303] -36.0362]  -9.227]  -9.227] -20.8012] -17.6502] -20.8012] -36.0362]  -5.815] -17.3
33 [my 1.508] 25443 -1.724]  0.6384] -23.6175] -23.6175] -2.1144] 43104 -21144]  0.6384] -25.443] -1.72
N | -1325.68] -1382.89] -1650.95] -1598.815] -1650.304] -1650.304] -1595.328| -1594.088] -1595.328| -1598.815] -1382.89] -1651
My 18.389 2.69 4621  17.149]  3.0199]  3.0199]  7.2818]  4.8668] 4.3068]  18.389]  3.0199] 3.02
0 [my 27.124 417 36.082] 34539 47.6574] 47.6574] 34.6442] 358652 33.0392]  27.124] 47.6574] 47.66
ca N -68839]  -791.42]  -842.19] -813.386] -906.113] -906.113] -811.416] -806.046] -823.526] -688.39] -906.113] -906
M| -10371 0327] 2183 95962 -05566] -05566] 3720 2392 2392 -10.371]  -0.5566] -0.56
33 [my [ 12143 -20545] -16.773] -15.6452]  -23.207] -19.7879] -16.1882] -16.8802] -16.8802] -12.143] -23.207] -19.8
N -682.05]  -785.08]  -835.85] -807.046] -899.773] -899.773] -811.816] -817.186] -817.186]  -682.05] -899.773] -900
——— — -



SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN

PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My" My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 10.88 2993 -0.064]  9.8816] 1.9193] 19193 3.141 -0.111 -0.111 10.88]  1.9193] 1.919
0 [my| 32633 -41.851] -41.802] -32.602] -49.4293] -40.8982] -32.178] -40.9602] -40.9602] -32.633] -49.4293] -40.9
ol N 394.62]  -445.73]  -483.88] -395.099] -517.121] -517.121] -398.52] -471.826] -471.826] -394.62] -517.121] -517
My 7765 -1217 0062]  -7.028]  -07235]  -0.7235]  -1.836] 0.0636] -0.1224]  -7.765]  -0.7235] -0.72]
33 [my 15.453 22.03]  19.104] 153859  25.195 25.195]  14.648] 18.9826] 17.4966] 15453  25.195] 252
N 38828 -439.39]  -477.54] -388.759] -510.781] -510.781] -393.96] -455.806] -465.486] -388.28] -510.781] -511
My 28447 10288 20.097] 29.9696] 13.6265] 13.6265] 22.3706] 18.8316] 16.6446] 29.9696]  10.288] 20.1
0 [my 1721 22707 3253 -2.895] -21.7824] -21.7824]  -2.7278] -5.3808]  -3.2678] -2.895]  -22.707] -3.25
o N -806.13]  -833.62] -1018.98] -988.375] -1013.116] -1013.116] -976.62] -980.37] -980.86] -988.375] -833.62] -1019
My 2953 -8.558]  -14.145] -29.6291] -10.7543] -10.7543] -17.0996] -13.3766] -17.0996] -29.6291 -8.558] -14.1
33 [my 2.88]  25.439 2.022]  34126] 237157] 237157] 15344  43264] 15344 34126  25.439] 2.022)
TANG N -793.62]  -821.11] -1006.47] -975.865] -1000.606] -1000.606] -968.35]  -964.6] 96835 -975.865] -821.11] -1006
16-19 My 35733 17.162]  27.885] 38.6154] 21.9015] 21.9015] 30.0092] 27.6862] 23.9272] 38.6154]  17.162] 27.89)
0 [my 1793 20.602 2965 2.7942] 19.7223]  19.7223 3.03 4.944 2458 2.7942]  20.602] 2.965
o N -787.86]  -816.13]  996.87] -965.249] -990.692| -990.692] -955.248] -956.208] -960.248] -965.249]  -816.13] -997
M| -34233] 9.668]  -19.62] 353285  -1322]  -13.22] -22.4178] -19.6888] -22.4178] -35.3285]  -9.668] -19.6
33 [my 0.266] -24422] -2536]  -0.775] -22.9942] 22.9942]  -2.7198]  -4.6738]  -2.7198]  -0.775]  -24.422] -2.54
N -77535]  -803.62]  -984.36] -952.739] -978.182] -978.182] -947.738] -946.778] -947.738] -952.739]  -803.62] -984
My 14.352 4.885 5158 13.5462]  5.0259]  5.0259]  7.1876]  5.4246]  4.8346] 14352]  5.0259] 5.026
0 [my 28781 38313]  37.554] 36.5047] 45.0835] 45.0835] 359674 36.8804] 34.8044]  28.781] 45.0835] 45.08
ca N 36831 -423.54] 45334 -438.821| -488.528] -488.528] -436.178] -432.818] -442.858] -368.31| -488.528] -489
My -9.089 -106] 2369 -8.4602] -12341] -1.2341] -3.6722] 25152 -25152] -9.089] -1.2341] -1.23
33 [my 1274 20523 -17.362] -16.3902] -23.3949] -19.8084] -16.691] -17.298] -17.298] -12.74] -23.3949] -19.8
N 361.96]  -417.19]  -446.99] -432.471] -482.178] -482.178] -433.148] -436.508] -436.508] -361.96] -482.178] -482
——— — -




PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
My 8.133 0.132 0.132]  7.4458]  2.8279]  2.8279 275]  0.0658]  0.0658 8.133]  2.8279] 2.828
0 [My| 54472 -72496]  -72.496] -54.5225] -823415| -66.5744] -54.874] -70.3912] -703912]  -54.472] -82.3415] -66.6
ol N -121.56]  -156.45]  -156.45]  -121.73] -174.479] -174479] -122.95] -152332] -152332] -121.56] -174.479] -174
My -7.22 0.817 0817]  -6.5184] 05487 -0.5487]  -1.737]  0.7648]  0.4608 -7.22] -0.5487] -0.55
33 [ My 79.706]  108.001] 108.001]  79.787] 126.6482] 126.6482]  80.352] 105.026]  99.982]  79.706] 126.6482] 126.6
N -115.21 -150.1 1501 -115.38] -168.129] -168.129] -117.22] -140.942] -145.982] -11521] -168.129] -168
My 26.888]  26.404]  24.625]  29.9905 25.81] 184273 25.1068]  21.059]  22.4788] 29.9905]  26.404] 24.63
0 [my 1.05 13.74] 0329 05161 123826]  -1.0751 -0.063 1.676]  -0397] 05161 13.74] -0.33
o N 3639]  -365.73]  -486.94] -470.772]  -366.03| -479.466] -462.418] -36842] -464.178] -470.772] -365.73] -487
My 3213 26302 -27.72] -36.7842]  -31.539]  -17.382] -28.7992] -26.9722] -28.7992] -36.7842]  -31.539] -27.7
33 [my 8599 -22.635]  -1336] -12.0351] -24.6675] -13.9449] -12.878] -13.934] -12.878] -12.0351] -24.6675| -13.4
TANG 20 N -35139]  -353.22]  -474.43| -458.262] -459.909| -466.956] -451.668] -451.098] -451.668] -458.262] -459.909| -474
My 33.811 22.69]  32.199] 382834 282745 24.9562] 32.5726] 31.4826] 29.5086] 382834 22.69] 322
0 [my 3.414] 14455 3.85]  4.4104] 143473]  3.0514]  3.7558]  4.9458] 34678 44104] 14455 3.85
o N -356.09]  -364.34]  -4762] -460.045] -467.47| -469.369| -452254] -452.894] -454.174] -460.045| -364.34] -476
M| -37.785]  -31.938]  -34.715|  -43.83] -385677] 24012 35537 32529 35537 -43.83] -38.5677] -34.7
33 [my 5101 16.059 6.496]  6.7757] 16.6379]  5.8325]  5.9652] 72722 59652  6.7757]  16.6379] 6.496
N 34359 3457 -463.7| -447.545| -449.444] -456.869| -441.674] -440394] -441.674] -447.545| -449.444] -464
My 12.395 551 551 11.7345]  7.0698]  7.0698 6.972 5.725 5281] 12395  7.0698] 7.07
0 [my 48.94]  64.995]  64.995] 63.1383]  74.7222]  60.5553] 61.9728] 63.2268] 60.4668 48.94]  74.7222] 60.56
ca N -10927] 1412 -1412] -136.079] -159.605] -159.605] -134.716] -132.746] -137.846] -109.27] -159.605] -160
M| -10256]  -3.496]  -3.496] 9587  -3.4652] 34652  -5.001 3695 -3.695]  -10.256] -3.4652] -3.47
33 [my [ -68.177]  -93.929] -93.929] -68.3467] -112.6357| -112.6357] -70318] -91.632] -91.632] -68.177] -112.6357] -113
N -102.93]  -134.86]  -134.86] -103.171] -153.265] -153.265] -105.92] -131.506] -131.506] -102.93] -153.265] -153
——— — -

SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN




PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
T | T™O My, My", My", M, My", My", My, My, My, My, My, My,
My, MM My", My, My My", My", My My, My", MM My
Nlr Nlr NMJ\X Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X
M, | -138.77]  -92.797] -125.595| -163.7253] -92.7927| -163.7253] -123.9248]  -93.057| -123.9248| -163.7253]  -92.797| -164
0 [my -1.226]  -5.019 0.854]  -0.0572]  -45518]  -0.0572]  0.5188] -1337]  0.5188]  -0.0572]  -5.019] -0.0¢]
ol N 7875|5936 8248  -96.467] -59.504] -96.467] -80.064]  -61.06] -80.064] -96.467]  -59.36] -96.5
My 8.874 1.966 2.656]  9.5146]  1.8772]  9.5146]  3.1554 1297] 15254 95146 1.966] 9.515
33 [my 1.782 4.036]  -1.597]  -0.1655]  3.6739]  -0.1655] -1.0496 1.192]  -13396]  -0.1655 4.036] -0.17]
N -68.97]  -49.58 72.7] -86.687] -49.724]  -86.687] -66.444]  -50.76] _-70.284] -86.687]  -49.58] -86.7
My 34263 28.867]  32.049] 37.8432] 32.9868] 253044] 32.4566] 31.2706] 29.7406] 37.8432]  28.867] 32.05
0 [my 6.433] 27565 7.095 7332]  263508] 57129 7.0408]  9.2168]  6.7328 7332]  27.565] 7.095
o N 238.02]  -240.51]  -330.54] -319.296] -321.537] -323.778] -312.084] -312.524] -312.984] -319.296] -24051] -331
M| -26.121]  -19.663]  -16.617] -25.2335] -19.4213]  -8.6924] -19.114]  -17.484] -186108] -26.121] -19.663] -16.6
33 [my 0.189]  -16.003 2533 0.1523] -14.4205]  1.9316] 0328  -1.814]  1.8408 0.189]  -16.003] 2.533
TANG 21 N 219.71 2222|  -312.23] -219.959] -2222| -305.468] -222.65| -22221] -294.674] -219.71 2222 312
My 39.344] 32271 37.938] 44.2194] 37.8537] 30.4026]  38.181]  36.536] 35.187] 44.2194]  32.271] 37.94
0 [my 6273] -26995]  8766] -7.6607] -26.3105] -9.5867] -8.2744] -10.6184] -8.6884] -7.6607] -26.995] -8.77
o N 234.18]  -236.71] -324.78] -313.616] -315.893] -318.35] -306.706] -307.216] -307.666] -313.616] -236.71] -325
M| -29.921 1789 -21.286] -29.5991] -18.7712] -12.8375] -23.1076] -21.4936] -23.1076] -29.921] -18.7712] -21.3
33 [my 0.714]  -15144] 41470 3.7861] -16.7731] -3.8257] -3.5598] -4.9548] -3.5598]  -0.714] -16.7731] -4.15
N 21587]  -218.6] -306.47] -295.306] -297.763] -300.04] -289.356] -288.906] -289.356] -215.87] -297.763] -306
M| 121.187]  75.635]  104.462] 141.7553] 100.7585] 141.7553] 103.6808] 98.4448] 94.1228] 141.7553]  75.635] 141.8
0 [my 4945 -9.816]  -5.194] -5.1699] -9.5538] -4.9449]  -5.042] -6.158] -5.246] -5.1699]  -9.816] -4.94
ca N -69.52]  -49.77]  -7027]  -84.507] -66.732] -84.507] -64.602] -66.992] -68.482] -84.507]  -49.77] -84.5
My 7.351 055 -1257]  6.6202] -0.4988] -7.7042 0.806 0.152 -1.76 7.351 0559 -7.7
33 [my 2.842 7.052 2.288]  2.8885]  6.6775]  #REF! 3373 4.088] 24258 2.842 7.052| #REF!
N 2396]  -39.99]  -60.49] -25.749] -40.176] -74727]  -39.91 41.4]  -58702]  -23.96]  -39.99] -74.7
——— — -

SVTH: NGUYEN QUANG TUNG -

LOP 03X1A— KHOA XAY DUNG DD&CN




PO AN TOT NGHIEP BANG TO HQP NOI LUC COT VIETCOMBANK TOWER
— —— —t
THCBI1 THCB2 THDB THTT
o1 | My, My, My, M, My, My, M, My, My, M, My, My,
My My My", My, My My", My", My My, My", MM My
Nlr Nlr NMAX Nlr Nlr NM/\X Nlr Nlr NM/\X Nlr Nlr NM/\X
My 28.065]  22374] 22374 299471 23.6912] 14.1881] 22.7302] 22.1852]  20.7922]  29.9471]  23.6912| 14.19)
0 [my 4.53 3.083 8.083]  103069] 12.7873]  4.5037]  7.0916]  7.9956]  6.3636] 103069 12.7873] 4.504
o1 N 21.73 -39.8 390.8]  -31.849]  -39.409] -45.673] -36.902] -37.592] -38.542] -31.849] -39.409] -45.7
My 16.328]  -0.424 4416 17.9512]  2.8744] 17.9512]  53664]  3.3644]  2.0584] 179512  2.8744] 17.95
33 [my 0.13 8.226]  -8.036] -5.661] -13.1814] -0.0648] -6.5724] -8.1494] -7.0124]  -5.661] -13.1814] -0.06
N 2731 2035 30.02]  -35.893]  -29.629]  -35.893] -27.122] -28.072] -28.762] -35.893] -29.629] -35.9
My 38.633]  22.656] 23.016] 37.5914] 18.5312] 14.1617]  30.392] 235032] 21.8812]  38.633]  18.5312] 23.02]
0 [my 2243 26889  9.969] -22426] -31381] -2.2354]  -2.063] -11.098] -8599] -2.243] -31.381] -9.97
o N -118.52 -121]  -165.65| -118.688] -161.825] -162.617] -119.89] -156.64] -156.87] -118.52] -161.825| -166
My 50.69] 41932 -31.247] -49.1973] -413151] -18.2643 3887 -36375] -352572] -50.69] -41.932] -31.2
33 [my 0.196]  -31.587 754 0.1705] -28.4342]  -0.2885 0304]  3a12] 57752 0.196]  -31.587] 7.54
TANG 22 N -10021]  -101.09]  -147.34] -100378] _-101.17] -144307] _ -1022] -101.97] -13856] -10021] -101.09] -147
My 47.034]  31.954]  33.733] 45.9185] 304151] 23.9081] 38209 34.6402] 31.8322] 47.034] 30.4151] 33.73
0 [my 4079 25529 11.847]  4.0205] 30.8432]  2.9675 3.646]  12.5834]  10.0244 4.079] 30.8432] 11.85
- N -11623] -118.84]  -16233] -116.409] -158.637] -159.51] -117.69] -153.388] -153.798] -116.23] -158.637] -162
My | -60.548]  -39.783]  -43.808] -58.9671] -39.4407] -29.673] -48.028] -44.6152] -47.2832] -60.548] -39.4407] -43.8
33 My 2401 -30307]  -10578]  -2.3463] -353133]  -9.2133 2.033] -11.8682]  9.0122] -2.401] -35.3133] -10.6
N 97.92]  -100.53| -144.02]  -98.099] -140327]  -1412] -100.04] -135238] -135.488 -97.92] -140327| -144
M| -27282)  -17.415] -22.733] -29.4263] -17.6219] -15.3899] -22.9412] -19.889] -22.9412] -29.4263] -17.415] -154
0 [My 522 -13.509]  -3.308 -1.96] -12.8725]  -8.8756]  -42712] 8.443] -4.2712 -1.96]  -13.509] -8.88
ca N -17.45 2425 3411 26284  -2434]  -40.144]  -33.158] -2537]  -33.158] -26.284]  -24.25 -40.1
My 16.575 0.971 03770 15131 1.0874] -13.1218 3.686 2.346]  -1.4256]  16.575 0.971] -13.1
33 My 5516]  12.852 2.538 5569 12.1714 6.523 6.144 7447 3.1416 5516)  12.852] 6.523
N 767 -1447] 2433 8.44]  -1456]  -30364]  -14.53 -15.15]  -23.378 767 -14.47] -304
——— — -

SVTH: NGUYEN QUANG TUNG -
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