CHUONG IV 9
T(A)\NG QUAN VE THI Cf)N\G HO PAO PE XAY DUNG
TANG HAM NHA CAO TANG TRONG THANH PHO.

1. TINH HINH THI CONG HO PAO TREN THE GIGI VA
VIET NAM:

1.1 Thi cong ho dao trén thé gidi:

Trén th€ gidi hau hét cdc cong trinh nha cao tang déu dugc
thi€t k€ vdi cdc ting ham. Thong thudng mdi tda nha déu c6 mot
vai tang hAm. Mot sd cong trinh do nhitng yéu cau dic biét vé sit
dung c6 thé c6 tir 5 — 10 ting him.

Duéi day thong kémodt s6 cong trinh di duge xdy dung & mot
vai noi trén thé gidi:

Chichang (DPai Loan) 14 tang 3 tang ham

Tai pao O (Pai Loan) 27 tang 4 tang hAm

Thu vién Anh 7 tang 4 tang hAm

CommerceBank Frankfurt(Pic) 56 tang 3
tang hAm

Cental plaza Hong Cong 75 tang 3 tang ham

Trude nhitng yéu cau v€ ning suit lao dong, ti€n do thi cong,
chat lugng cong trinh va dic biét 13 d€ han ch& dan nhitng sy c6
gdy nén cho cdc cong trinh 14n cin, nhi€u mo hinh tinh todn, nhiéu
k§ thudt chong d3 va thi cong ho dao da xuat hién va ngdy cang
ti€n bo hon. Cdc gidi phdp chong dd thanh hd dio cha y€u da va
dang dugc 4p dung la: wdng clr thép, twdng cit bing coc nhoi
BTCT, tudng cir bing coc ximidng dat, twwdng cir BTCT thi cong
bing cong nghé tudng trong dat hodc bing cdc tim BTCT duc sin.
Céc tudng clf nay dugc ddm bdo vé cudng dd ciing nhu dn dinh
dudi tdc dung clia cdc dang 4p luc dit va cdc tdi trong khdc nhd
dudc cdm sdu vao dit va neo ¢d trong dit hodc dudc chong dd
trong 1ong hd do theo tirng cap san tang ham.

Qud trinh thi cong dugc tién hanh theo trinh tu nhu sau:



Cach 1: Thi cong xong phan dit hd dio mdi ti€n hanh thi
cong ting him. Cu thé. Thi cdng ha cir hoic tudng trong dat, ddo
dat dot 1, thi cong hé chdng hoidc neo, ddo dit va thi cong hé
chong hoidc neo dot ti€p theo. Sau khi dao dat d&€n cot thi€t k€ thi
ti€n hanh thi cong tAng ham theo trinh tu tir dudi 1én.

Céch 2: vira thi cong phan ting him tir trén xudng dong thdi
thi cong phan than tr tang trét 1én (goi 1a cong nghé thi cong
Topdown). Trinh ty thi cong cia phuong phdp nay nhu sau: thi
cOng tudng trong dat, thi cong tdm san trén mit dat, dao dit dudi
tAm san d6 khi bétdng di cudng do, thi cong tAm san phia dudi
dong thdi vé6i thi cong cdc ting bén trén mit dat. Thi cong theo
phuong phdp nay khong phai lam hé neo trong dit hodc chdng dd
trong 1ong hd dao. Ap luc dat da dudc tudng chin truyén vao cdc
tAm san BTCT clia cdc tAng ham.

C4c phudng ph4ap ha muc nuéc ngam chi yéu dugc 4p dung 1a:
st dung mdy bom hiit sdu, bom nudc ra ngoai tf cdc gi€ng thim
dit trong 1ong ho dao, st dung hé thong ong kim loc dit xung
quanh hd dao.

1.2 Thi cong hd dao dé xay dung tAm ham nha cao tang
trong do thi Viét Nam:
O nudce ta tir naim 1990 dén nay mot s& cong trinh nha cao tAng
c6 tr 1 — 3 tang do kién tric su nudc ngoai va cic kién tric su
trong nudc thi€t k€ da va dang dudc thi cong.
Tai Ha Noi c6 mot s6 cong trinh:
— Khdch san Fortuna, 6B Lang Ha (1 ting ham).
— CoOng trinh ViétComBank Tower, 198 Tran Quang Khai, Ha
Noi (2 tang haim).

— Cong trinh tru s Ngidn hang Cong Thuong Viét Nam, 108
Tran Hung Pao (1 tang ham).

— Cong trinh chi nhdnh Ngidn hang Nha Nugc thanh phd Ha
Noi, 45 Ly Thuong Kiét (1 tang ham).



Cong trinh khdch san Ha Noi phd Pham Dinh Ho (2 tang
ham).

— Cong trinh trung tAm sach Ha Noi (1 tang hAm).

Cong trinh trung tim thong tin thudng mai hang hdi quoc t€
(2 ting ham).

— Cong trinh trung tAm thuong mai Trang Tién (1 tang ham).
Tai thanh phé Ho Chi Minh:

— Cong trinh Sunwah Tower (2 tang him).

— Cong trinh Harbour View Tower, 35 Nguyén Hué (3 tang
ham).

— Cong trinh SaiGon Center (3 ting ham).

1.2.1. Gidi phdp tuong chdn:

Gidi phap tudng chin da dugc lua chon d€ thi cong tAing hAm
tai cadc cong trinh nay la 1 trong cdc phuong an sau:

— Mot s6 hang coc BTCT dugc ha bing thi€t bi ép thiy luc ¢
stt dung van 6p day 5 — 8 cm. Cédc dau coc BTCT dugc lién két véi
nhau bdi cic thanh giing bing thép tron.

— Coc thép chit I dugc ha xudng biang thi€t bi thiy lyc, khdang
cach xap xi 2m, c6 st dung vdn gd hodc tim BTCT k&t hgp hé
chong trong long .

— Hé cir bing coc van thép dudc ha xudng bing thi€t bi ép
thiy luc hodc mdy ép rung két hgp sit dung hé chong trong 1ong hd
dao.

— Coc nhdi BTCT dudc thi cong biing cong nghé khoan dung
dich k&t hdp k&t hop chdng dd trong 1ong hd dao.

— Tudng chin bing coc ximing dit dugc thi cong bing
phuong phdp bom phut ximing cé chi€u day tudng tir 60 — 300 cm
c6 chéng d& trong 1ong hd dao.

— Tudng chin BTCT thi cong theo phudng phéap lip ghép céc
panel tuong ddc sin.

— Tudng chin BTCT dong thdi 1a twdng tim ham dudc thi
cong bing cong nghé tudng trong dit c6 st dung hé chong trong



1ong h6 dao hoidc hé neo trong dat, hé neo dugc thi cong bing cong
nghé€ bom phut vita ximang.

— Tudng chin BTCT dudc thi cOng bing cdng nghé tudng
trong dit dong thdi duge st dung lam twdng ting hAm. Tang ham
dudc thi cong theo phuong phdp tir trén xudng (Topdown).

Thi cong tudng cir thép va coc thép chit I dudc cdc nha thau
Viét Nam thuc hién véi thi€t bi ép va nhd cir ngoai nhap . thi cong
coc ximidng dat do cdc don vi cia Viét Nam, Trung Qudc, Thuy
Pién thuc hién bing cdc thi€t bi cia Thuy Pién va Trung Qudc.
Thi cdng coc nhdéi BTCT do cdc don vi xay dung Viét nam ty lam
chi yé&u bing cong nghé khoan dung dich bing céc thiét bi ngoai
nhap. Thi cOng tudng trong dat va hé neo trong dit cho dén nay
van do cdc nha thau nudc ngoai dim nhan.

1.2.2. Thi cong dao dat:

Trén cdc cOng tudng thi cong ting haAm nha cao ting & Viét
Nam hién nay, cong tdc di't dugc ti€n hanh bing phucng phdp sau:

— Thi cOng dao dat bing cd gidi cho cdc cong trinh sit dung hé
neo trong dat dé giit on dinh cho tudng chin. Mdy thi cdng dit
dugc st dung phd bién 12 mdy dao gau nghich.

— Thi cong dao dat cd gidi k&t hdp thi cong cho cdc cdng trinh
st dung hé chdong dd trong long ho dao va tai cdc cong trinh thi
cong tang ham theo phuong phdp tir trén xudng.

1.2.3. Ha muc nuéc ngam:

C4c phuong phdp ha myc nuéc ngam dugce sit dung:

— T6 chifc cdc gi€ng thim trong 10ng hd dao, bom hiit tryc tiép
tlf gi€ng thAm ra ngoai.

— Ha muc nudc ngam bing gi€ng khoan dit mdy bom hiit siu.

1.2.4. Thi cong rut cit va coc thép chit I:

Cir thép hoic coc thép chit I dugc nhd 1én biing mady thiy luc
chuyén dung sau khi tudng tang hAm va cdc tAim san ting hAm da
dudc thi cong xong. G nhitng cdng trinh hodc & mot sd khu vuc clia
cong trinh do mit bing qud chat hep, citr thép va cdc coc thép chir I
dugc d€ lai vinh vién trong dat.



C6 thé nhan thay ring thi cdng hd dio dé xdy dung ting hAm
cho cdc cong trinh nha cao tang trong thanh phd & nudc ta vin con
12 van dé hét stic méi mé. Viéc tinh todn thiét k& tudng clr do cic
don vi thi cong tu 1am dudc dua trén nhitng quan niém don gian vi
vay nhitng sai sét 12 khé trdnh khdi gdy nén nhyng sy ¢ tiém 4n
cho cédc cong trinh 14n c4n hd dio. Tuy nhién ciling phai thiy ring
ddi ngti can bd khoa hoc k¥ thudt va cong nhan xay dung trong céac
nim gan diy da tirng budc ti€p can dugc vdi nhitng cong nghé xay
dung tién ti€n trén thé€ gi6i. Theo GS-TS Nguyén manh Kiém
“Mot sé don vi thi cong lam méng sdu ciia cdc nha cao tang da
buéc dau gidi quyét dugc mot s6' van dé phitc tap trong xdy dung &
thanh pho, sé cé thé tré thanh nhitng t6 chitc thi cong cdc dang
cong trinh ngdm twong tu véi quy mo Ién va phicc tap hon”

1.2.3. Ha muc nuéc ngam:

C4c phuong phdp ha myc nuéc ngam dugce sit dung:

— T6 chifc cdc gi€ng thim trong 10ng hd dao, bom hiit tryc tiép
tlf gi€ng thAm ra ngoai.

— Ha muc nudc ngam bing gi€ng khoan dit mdy bom hiit siu.

— St dung hé thong kim loc dit xung quanh hé dao.
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Hinh . Tudng chén sir dung coc thép va vén gb
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Hinh, Quy trinh thi cong coc ximéng dat
Teno (IThat)

Chu trinh khoan:
1. Bat mili khoan ddng tAm coc
2. Khoan khong phun vita ximdng
3. Khoan k&t hoponun viia ximang
4. Mgimg bom vixoay cin theo chidu
nguge lai
5. Ho#n thanh mot chu tnh
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Hinh. Thi cong tudng chin BTCT bing cong nghé tudmg trong dat
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Hinh. Thi cong tdng hdm bing cong nghé topdown

Trinh t thi cong :
" 1. Thi cong t&m sin st nén dat
2. Do d4t va thi cong san tdng hdm 1
3. Dao dit va thi cong sin tdng hdm 2
4. Ddo A4t va thi cong sin tdng him 3
ciing vdi cde tAng trén mat ddt
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1.2.4. Thi cong rut cit va coc thép chit I:

Cir thép hoic coc thép chit I dugc nhd 1én biing mady thiy luc
chuyén dung sau khi tudng tang hAm va cdc tAm san tang hAm da
dudc thi cong xong. G nhitng cdng trinh hodc & mot sd khu vuc clia
cong trinh do mit bing qud chat hep, ctr thép va cdc coc thép chir I
dugc d€ lai vinh vién trong dat.

Nhdn xét: C6 thé nhin thiy riing thi cong hd ddo dé€ xay dung
tang ham cho cdc cong trinh nha cao tang trong thanh phd & nudc
ta van con 1a van dé hét siic mGi mé. Viéc tinh todn thi€t k& twdng
ctt do cdc don vi thi cOng tu lam dugc dua trén nhitng quan ni€ém
don gidn vi vdy nhitng sai sét 1a kho tranh khoi gdy nén nhyng sy
¢ tiém 4n cho céc cong trinh 1dn cAn hd dao. Tuy nhién ciing phdi
thdy ring doi ngil cdn bd khoa hoc ky thuat va cong nhan xay dung
trong cdc nim gan ddy di tirng budc ti€p can dudc véi nhitng cdng
nghé x4y dung tién ti€n trén th€ gidi. Theo GS-TS Nguyén manh
Kiém “Mot s6 don vi thi cong lam mong sdu ciia cdc nha cao tang
da budc ddu gidi quyét dugc mot sé’ van dé phitc tap trong xdy dyng
& thanh phd, sé cé thé tré thanh nhitng to chifc thi cong cdc dang
cong trinh ngdm twong tu véi quy mo Ién va phiic tap hon”

1.3. Su ¢6 ho dao trén thé gigi va ¢ Viét Nam:

Van dé ddm bdo an toan cho cdc cong trinh 1dn cAn hd dao va
an toan cho chinh hd dao ludn ludn dugc coi 12 yéu cau hang dau
cia moi giai phdp thi cong hd dao. Tuy nhién, do tinh ch4t phic
tap clia cong viéc, v6i nhiéu nguyén nhan khac nhau, cic su c6 ho
dao vain thudng xay ra.

Su ¢ hd dao xdy ra & nhitng méc @6 va quy mo, hinh thdi rat
khdc nhau nhu gdy lin, nidt, nghiéng hoic sup d6 cic cong trinh
1an can ... Chi phi cho khic phuc sy ¢c6 hd dao & modt sd cOng trinh
thudng rat 16n. G Viet Nam, d&€n nay chua duge tdng k&t mot cach
cu thé vé su ¢6 hd dio nha cao ting. Céc tdng k&t cla mot s nudc
trén th€ gidi sau day cho ta mdt bitc tranh vé nguyén nhan su ¢ hd
dao.
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1.4. Su ¢6 ho dao trén thé gidi:

1.4.1. Bdo cdo cuia Ciria (48):

Bdo cdo Ciria dya trén thdng ké sy c¢d6 hd ddo xdy ra tir nim
1973 d@€n nim 1980, cdc nguyén nhan giy su cd dugc tinh theo ti
1€ % G bang 1.1

Bdng 1.1 Nguyén nhan gy su c6 hd dao

STT Nguyén nhian Ti 1€ %

Do hd dao khong dugc chdng

1 . 63
do
Do hé gia c0 thanh (tudng,

2 ~ A 2 2 20
chong, neo khong bao dam)

3 | Do sy lam viéc ctia hé thong 14

4 | Do mAit 6n dinh mdi dat hé dao 3

1.4.2. Bdo cdo ciia nhém tdc gia Trung Quoc (58):

Nhém tic gid Trung Quoc dua ra két qud thong ké dua trén co
s tdng hop hon 160 su ¢ hd dao da x4y ra tai nudc nay dude cho
trong bang 1.2

Bang 1.2. Nguyén nhin gy su ¢d ho dao tai Trung Qudc

STT Nguyén nhin S6lanxdy | Ti
ra 1€ %
1 |Do quan li cia don vi 10 6
XD
2 | Do thim do khao sat 7 3.5
3 | Do thiét k€ khong ddm 74 46
bao
4 | Do don vi thi cong 66 41.5
5 |Do gidm sdt don doc 5 3
khong tot
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1.5. Sy ¢d thi cong hé dao tAng hAm nha cao ting & Viét
Nam:

An toan cho cdc cOng trinh 14n cAn hd dao va an toan cho chinh
hd dao ludn 1a van dé hang dau dugc dit ra trong thi€t k€ va thi
cong hd dao néi chung, cho hd dao khi xay dung tang hAm nha cao
tang trong do thi ndi riéng.

Tuy nhién do su phiic tap ciia qud trinh tinh todn va thi cOng
cling v4i nhi€u nguyén nhan khic ma cho d€n nay nhiéu su c6 hd
dao van xdy ra. O nudc ta s6 lugng cdc cong trinh nha cao ting ¢6
tang ham chua nhi€u va s6 ting hAm cho mdi coéng trinh ciing con
it nhung da c6 khong it sy ¢d ddo da xdy ra. Piéu nay thuc sy 1a
mot thach thic d6i vdi cdc nha xay dung va quan Ii.

1.5.1. Cong trinh Trung Tam thuong mai Quoc & IBC, 34 Lé
Dudn, Qugn 1, TPHCM (25):

a. Pic di€m chung:

Cong trinh dudc x4y dung tai s6 34 Lé Duin, Quin 1, TPHCM.
Ba phia cong trinh ti€p gidp v4i dudng phd. Phia truc 13 ti€p gidp
v6i nha 2 tang dang st dung. Kich thuéc mit bing, dinh vi cong
trinh va hé thanh chdng dudgc th€ hién trén hinh 1.16. Nha gdm 2
khoi: mot khdi cao 78.3m va mot khdi cao 54.6m. Nha c6 2 ting
ham, ho ddo sdu 11.6m, tAing hAm md rong hét dién tich xay dung.
Tudng chin dong thdi dugc sit dung 1am tudng ting hAm dudc thiét
k€ va thi cong theo cOng nghé tudng trong dit lip ghép. Tudng
gdm cdc panel c6 kich thugc 80cm x 600cm x 1850cm va 80 x 680
x 2000cm dugc diat sdu hon d€ méng tr 8 dén 10m. Gidp phdp
mong dude Iwa chon 12 méng hop bé tong cot thép cao 1.8m, chén
d4 hoc. Phia dudi bdn ddy 1a cdc cum coc nhdi dudng kinh 120cm.

b. Hé chong d3 tudng chin:

Hé chdng ngang c6 tic dung 1am ting kha ning chiu luc va 6n
dinh ctia cdc panel tudng bé tong cot thép bing cich tao ra goi tua
bi&én chiing thanh cdc bidn dam lién tuc chiu 4p lyc dit. Ba dot
chong bing thép hinh dugc diat & cdc cao dd -2m, -6m, -10m. He
thong chdng nay lai dugc dit trén cdc cdt chdng bing thép 1300
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déng sdu xudng dit nén tao thinh mdt ludi cic tru chong dé dd tat
cé cdc thanh chong.
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