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TOM TAT:

Hién nay, trén th& gidi di c6 rat nhiéu nha khoa hoc, nhiéu cong trinh nghién ctu vé phuong

phdp bil co trong thi cdng xAy dung nha siéu cao ting. Tuy nhién, § Viét Nam, vin dé nay vin con
kh4d m6i mé va qu4 trinh thiét k&, tinh todn, x{r 1y van dé vénh co bé tdng cot thép trong xay dung
nha siéu cao ting thudng dudc thuc hién bdi cic don vi tur viAn va nha thau xAy dung nudc ngodi. Bai
vi€t nay, s& ban vé cic phudng phap bii co trong thi cdng x4y dung nha siéu cao ting & Viét Nam.
Tu khéa: bé tong cot thép, nha siéu cao ting, thi cong bé tong cot thép, phuong phap b co trong

thi cong xay dung.

1. Dit van dé

Trong thdi gian gan diy, van dé thiét k&, tinh
todn, xtt 1y, ki€m soat vénh co giita k&t cAu cot vach
va 161 cting cling dugc thyc hién trong qua trinh thi
cong cdc toa nha siéu cao ting & Viét Nam nhu
Bitexco Financial Tower (269 mét, 68 tang),
Keangnam Landmark 72 Hanoi (350 mét, 72 ting);
Lotte Center Hanoi (272 mét, 65 tang); Vincom
Landmark 81 (461 mét, 81 tﬁng) [1, 3, 5]. Tuy
nhién, qua trinh nay chi dugc thuc hién bdi cac don
vi tu vAn va nha thiu xdy dung nu6c ngodi. Phai
chiing phuong phdp nay & Viét Nam van con kha
méi mé, thuc tién trién khai chua nhiéu. Bai viét
ndy s& ban vé cdc phuong phép bii co trong thi cong
xay dung nha siéu cao ting & Viét Nam.

2. Cac phuong phap bu co

2.1. Bit co gop nhom

Trong thuc t& thi cong bil co, cdc tAng cla tda
nha thudng dugc chia thinh mdt s6 nhém, thay vi
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bil co tuyét doi hay bl co déu. C4c tang trong mot
nhém duge bl co v6i gid tri didu chinh trung binh
bing tong gia tri vénh co clia cd nhém chia cho s&
tang trong nhém. Do vay, chiéu cao clia cAu kién
thing ding dugc ting thém & mdi ting theo gid tri
hiéu chinh trung binh ctia nhém. Uu diém ctia bui co
theo nhém so vdi bl co tuyét doi va bu co déu 1a
lam don gidn qud trinh thi cong va ki€m sodt cong
tac bu co.

Ngusi ta di don gidn hdéa phuong phdp bu co
theo nhém 1a bl co gdbm nhém déu. Phuong phap
nay c6 vu di€m 1a tinh todn don gidn. Tuy nhién, s&
lugng nhém gop cé thé nhiéu din  dén phiic tap
trong thi cong, phuong phip nay ciing khé ki€m
sodt dugc hién tugng “vénh co ngudc” do sai s& bl
co tich liiy tai mot s6 cAp san c6 thé 16n hon thiét k&
quy dinh hozic s6 nhém bl ¢6 thé s& nhiéu gy ton
kém chi phi va thdi gian trong cong tac thi cong van
khudn cot (Hinh 1) [3].[6].
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Hinh 1: Phuong phép gép nhém déng déu
va gép nhém i uu trong bu co (3, 6)
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2.2. Phuong phdp gop nhém t6i uu OC (Optimal
Compensation)

Trong phuong phip nay, s6 lugng nhém tiang
trong mot toa nha dudc gidm tdi thi€u nhim don
gidn cong tac bl co trong qud trinh thi cong. Bén
canh d6, biing viéc dua vao cdc rang budc vé dd 16n
clia sai sO bl co tai mdi tAing va trong nhém tang,
gid tri vénh co s& dugc ki€m soat [6].

Bai todn bu co dugc thi€t 1ap du6i dang mot bai
todn t6i wu c6 rang budc véi cdc bién thi€t k€ 1a s6
lugng nhém gdp, sO tang trong mdi nhém va gid tri
bt co trung binh cho tiing nhém. Tuy nhién, c6 mot
sO van dé ton tai & phuong phap OC da dé xuat, d6
1a: 1) bai todn t&i wu héa khd phifc tap vdi s6 bién
thi€t k& khdng cd dinh; 2) ham muc tiéu thudng da
cuc tri, tic 13 k&t qua c6 thé cho nhiéu phuong 4n bu
co. Do d6, OC yéu cau st dung céc thuit todn t8i uu
héa dic biét d€ gidi quyét. Trong nghién cifu cla
phuong phdap OC [6], thuit todn md phdng luyén
kim song song SA (Simulated Annealing) [4, 7] da
dugc st dung d€ tinh todn b co tdi uu cho mot tda
nha 70 ting. CJ s& 1y thuy€t clia phuong phédp nay
dudc trinh bay tai Hinh 2.

Xét bai todn b co cho mdt tda nha siéu cao tang
véi cac quy udc ky hi¢u nhu sau:

- Np 12 t0ng s6 tang trong tda nha; (thi€t k& da
cho truéc)

- Ng 1a s6 nhém bl co clia tda nha; (dai lugng
can tim)

- N; 1a s6 tAng trong nhém bl co thi i tuong dng;
12 bi€n s6 can xac dinh

- x' 12 vénh co (sau khi d8 bé tong san) thi€t k&
du bdo tai tAng tht j trong nhém thit i; (s6 liéu do tu
van thi€tk€ cung cap); =1+ N));

- 6% 1a gid tri bu co trung binh ctia nhém thi i;
(bi€n s6 can x4c dinh).

Phuong phédp bu 1y tudng la cdc gia tri trén thda
man phuong trinh (2.1):
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Nhin xét: N&u s6 tang trong mot nhém bu Ni
ting thi s6 nhém bi NG gidm. Nhu vay, d€ gidm toi
da s6 nhém bt NG, s& hang thit 2 ctia biéu thic
(2.2) phai nhd nhit va ta c¢6 ham muc tiéu cla
phuong phap viét dudi dang (2.3), nhu sau:
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Do gié tri bu co trong mdt nhém bu la giad tri
trung binh nén s& ton tai sai s& bl co  mdi mifc san,
la chénh léch gitra gia tri bu co va gid tri vénh co du
bdo clia thi€t k&, ddng thdi ton tai sai s6 bii co tich
lily cho tit cA cdc nhém bu. Theo d6, ta c6 (2.4),
(2.5) la di€u kién rang budc. Trong d6: 6, va 0, 1a
vénh co gidi han dugc cho trudc.
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Thurc hién gidi bai todn tdi uu theo (2.3) véi dicu
kién rang budc (2.4, 2.5) dé x4c dinh cic thong s6
bl co: s6 nhém b co, sd ting trong mdi nhém vi
gi4 tri bl tuong &ng cua tiing nhém.

Phuong phdp nay tryc ti€p tim s& nhém bl t&i
thi€u, dAn d&n viéc giai bai todn tdi wu tdng thé rat
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phtic tap nhu: s& bi&n thiét k& khdng cd dinh, tinh
toan phifc tap, ham muc tiéu da cyc tri nén c6 thé
cho nhiéu k&t qua khdc nhau. Khé kha thi khi 4p
dung trong thuc t€. (Hinh 2)

Hinh 2: Mé ta phudng phép ba co

16i uu OC (6)
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2.3. Phuong phdp gop nhom trung binh di
chuyén MAC (Moving Averaging Correction)

Phuong phap MAC khong yéu cau gidi bai todn
t01 wu héa. MAC ciing 12 mot phuong phép b co
theo nhém ting st dung cdc gid tri hiéu chinh trung
binh. Kh4c véi phuong phap bl co gdop nhém déu,
trong phuong phédp nay, s6 lugng ting trong mdi
nhém c6 thé khac nhau. S8 tang tdi da trong mdi
nhém duge xdc dinh bing cach thit ting din cho
dé&n khi diéu kién khdng ché vé sai s6 bu co tich
liy clia cd nhém so vGi vénh co gidi han khong con
théa min. Khi di xdc dinh dugc s§ ting tdi da
trong mot nhém bu co, thuit todn "di chuyén" 1én
nhém ting ti€p theo bén trén dé ti&p tuc thuc hién
tim ki€m s6 tang toi da cho nhém tang phia trén
(Hinh 3) [8].

M6 td tudng minh phuong phip MAC nhu sau
(St dung cic ky hiéu dai lugng tinh todn gidong b
co t8i uu OC) theo d6, N 1a tng s8 tang trong tda
nha; N 1a s6 nhém bl co clia toa nha; N; 12 sd tAng
trong nhém b co thi i twong ¢ng; +'; 12 vénh co (sau
khi d6 bé tong san) thi€t k& du bdo tai tAing thit j
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trong nhom th{t i; ;12 gid tri bu co ngin trung binh
ctia nhém thit i.

Gié tri bu co trung binh cho nhém i x4c dinh
cong thifc sau:

i i i
— x] +x2 B S +xn (26)

Trong diéu kién 1y tudng sai s6 bii co clia nhém i
xdc dinh theo (2.6) bing khong:

N
e,=NJSf - Zx} =0 (27

J=1

Thuc t&, gia tri thi cong bl co cAn dugc 1am tron,
khi d6 sai s& phai khdc khdng, titc 1a:

N
e,=Ng, —Zx;. =0 (2.8)

J=1

Trong d6, 1a gia tri bu co thuc t€.

Vi sai s6 bl co clia cdc nhém phia dugi anh
hudng d&€n cdc nhém & trén tai mdi mic san nén ta
tinh theo cong thic (2.9):
Xt Xy te

2.9

Téng sai sd b co tich liiy tai san thif j trong
nhom thiri xac dinh theo (2.10):

gi=[§[§xﬂ+ix;]-§a,.w, (2.10)
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Diéu kién rang budc, trong d6 ?7i 12 gid tri gi6i
han sai s& bl co tich liiy cho truéc dugce viét nhu
sau:

}is,- <g (2.11)

Gidi bai todn theo cong thifc (2.9) véi diéu
kién rang budc (2.11) d€ tim dugc s6 ting 16n nhat
trong mdi nhém va gid tri bl co tuong &ng. SO
tang trong nhém Ni sé& dugc ting dan cho dé&n khi
diéu kién (2.11) bi vi pham. Ti€p tuc thyc hién
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Hinh 3: Mé 14 phuong phdp bu co trung binh di chuyén
MAC (8)

quy trinh tinh todn trén cho cdc tAng
bén trén d&n khi toan bd cdc tAng
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29 Nhu vay, vé cd ban phudng phép
28 g6p nhém di chuyén MAC cho két
quad s& nhém it hon phuong phdp

27 g6p nhém ddu, ddng thdi viéc tinh
26 toan cling khd don gian. Tuy nhién,
25 k&t qua ciia MAC khong phai 1a mot
24 phuong 4n té'i\ uu v6i cdc diéu kién
rang budc vé vénh co cho trudc.
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A DISCUSSION ON SHRINKAGE-COMPENSATION
METHODS IN THE CONSTRUCTION
OF SUPER HIGH-RISE BUILDINGS IN VIETNAM
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ABSTRACT:

There are many studies on shrinkage-compensation methods in the construction of super
high-rise buildings. However, in Vietnam, the shrinkage-compensation for super high-rise
buildings is still quite a new topic. The process of designing, calculating, and handling the
differential column shortenings in high-rise buildings is often conducted by foreign construction
consulting firms and contractors. This paper discused shrinkage-compensation methods in the
construction of super high-rise buildings.

Keywords: reinforced concrete, super high-rise buildings, reinforced concrete construction,
shrinkage-compensation.
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