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TiNH TOAN HE KET CAU BAO VE HO MONG SAU BANG PHUONG PHAP
XET SU LAM VIEC PONG THOI GITUA PAT NEN VA KET CAU

Chau Ngoc An®, L& Vin Pha®
(1) PHQG-HCM
(2)Uy ban Nhan dan quan 5, TP.H6 Chi Minh
(Bai nhdn ngay 07 thang 05 nam 2007, hoan chinh siza chiza ngay 30 thang 06 nam 2007)

TOM TAT: Nhu cau sz dung phan khéng gian duwdi mat dat dé xay dwng cong trinh
ngay cang phé bién va bic thiét, nhat Ia trong céc thanh phé I6n nher thanh phé Ho Chi Minh.
Cac cong trinh xay dung nay co phan két cdu ngam SAu trong dat. Viéc tinh toan kiém tra hé
thong két cau chong do hé mong sau trong qua trinh thi cdng cdng trinh tré nén phirc tap va
yéu cau cao, nhat 1a khi mat bang thi cong chdt hep va trong dieu kién dat yéu. Hién tai,
phuwong phép tinh toan hé thong két ciu chong dé 6 nhiéu tang thanh chéng van dioc sir
dung 1& phirong phép tinh todn gan diing dua trén theo |y thuyét &p luc dat ciia Coulomb.

Phuong phép tinh todn hé két ciu chong do bang phirong phép xét s 1am viéc dong
thoi giiza ddt nén va hé két cdu bang phuwong phap phan tu hiu han véi viée sie dung phan
mém PLAXIS 7.2 cho phép kiém tra én dinh va bién dang dat nén va hé két cau ¢ cac giai
dogn khéac nhau trong qué trinh thi cdng.

1. TONG QUAN

Vén dé thiét ké dam bao 6n dinh va an toan thi cong d&o sau trong nén dat ludn |a bai toan
kho vi dii ¢6 nhiéu tién bo trong tinh toan mé phong dua trén cac mé hinh toén dién ta duoc
rng xtr dat nén khé gan véi ang xir thyc té nhung van con nhirng sy ¢ ¢ong trinh nhu tram
bom nugc thai Bangkok — Thai Lan cd kich thudc 20,3m duong kinh, sdu 20,2m, bi sip ngay
17 — 8 —1997 khi vira hoan tit cong téc dao valip dat hé thanh chéng. Két ciu caa cong trinh
goém hé tuong vay lién két (diaphragm wall) giir vai trd nhu tudng chan khi thi cong ddo sau va
giit vai tro tuong him sau khi ddc bé téng cac ban san ham. Bic biét 1a cong trinh ndy c6 kich
thudc hoan toan gibng mot cong trinh twong tu da thi cdng thanh cong ¢ Frankfurt - Buc. O
Viét Nam ciing d& c6 nhirng cong trinh d&o sau tuong tu, nhung phan 16n do cac cong ty nuéc
ngoai thiét ké va gidm sét thi cong. Bai bdo nay phan tich va so sanh két qua tinh toan ly
thuyét voi két qua do dac trong qua trinh thi cong caa cong trinh twong tu ¢ thanh phé HS Chi
Minh, nham rat ramét sb két luan hy vong c6 thé (rng dung cho céc cong trinh khéc.

Hinh 1: Tram bom Bangkok bi sap khi dao dit
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2. PAC PIEM CONG TRINH TRAM BOM NUGC THUQC HE THONG XU LY
NUOC THAI NHIEU LQC-THI NGHE (TP.HO CHIi MINH)

Cong trinh tram bom nudc sinh hoat thuéc hé théng xt ly nuéc Nhiéu Loc-Thi Nghe
(TP.HS Chi Minh) ¢ kich thudc rong 22m, dai 57,3m, sAu 19m. Giai phép két ciu dugc chon
la ban ddy bé tong ct thép va cAc san lién két vao hé tuong vay day 1,2m, sau 40m, da dugc
dudc trude véi cdng nghé dao ranh nhdi bé téng tai chd. Chidu day tuong va ct thép trong
tuong vay da duoc chon theo qua trinh d&o gdom ¢ tir 5 — 7 ting thanh chéng. Giai phép thi
cdng dugc chon gdm co 7 tang thanh chbng cho dén do sau du dé thi cong ban day tram bom.

Hé thanh chéng duoc sir dung trén cong truong thudc loai co thé thay ddi chiéu dai bing
kich (tang luc trong thanh chéng) nham han ché chuyén vi tuong trong qué trinh dao dat. Cac
dic diém va chi tiét hé chéng duoc gisi thiéu trong c&c hinh 2 dén hinh 5.
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Hinh 3. Mat cit cong trinh
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Hinh 4.Hé twong chin vathanh chéng Hinh 5.C&c kich diéu chinh chuyén vi ciia tuong

Pja chat cong trinh

Mat cit dia chat cng trinh thé hi¢n ¢ hinh 6 vatinh chét co Iy chu yéu cia céc 16p dat tai
khu vyc x&y dyng cong trinh dugc tdm tat theo bang 1.

Bang 1: Tinh chit co |y cha yéu caadit nén cong trinh

Tén chi tiéu Lopl Lop 2 Lop3 Lép 4 Lép5 Lép 6
Loai dat Sét Cé& min A st Cét Sét Cat
Trang thai Rat mem, Chit vira Déo cung, Chit vira Nua cirng, Rat chat
mém nira cirng cting
Chiéu day 7,2-11,2 1,2-9,1 2,8-8,5 6,3-15,9 9,2-15,2 13,0-19,3
m
Dung trong 1,552 1,081 1,999 1,89 2,007 1,992
udty (g/cm3)
Dung trong
kno vd (g/cm3) 0,880 1,647 1,667 1,667 1,648 1,671
SPT 2 15 17 23 32 57
N
Module bién
dang E 1.532 11.490 13.022 17.618 24512 43.662
(KN/m2)

Module bién dang E duoc tinh theo cong thic trong quan thuc nghiém caa Michel va
Gardner (1975) va Schurtmann (1970): E = 766N (kN / m?)

Trong d6 N lachi sb SPT
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Hinh 6.Mit cit dia chit cong trinh

3.BAlI TOAN MO PHONG

3.1 Muc tiéu bai toan

Tinh todn lrc 1&n cac tang thanh chdng theo yéu ciu khdng ché chuyén vi ngang téi da cua
tuong trong qua trinh dao 14 5cm. Tir két qua tinh todn lyc nén, chon kich thudc thanh chong
ctia c&c tang chdng. Tinh todn lugng nudc can bom hit dé gitr khd réo hd dao. Dy tri kha nang
&p luc giating do tinh khdng dong nhit ciia dat nham bao vé hé thanh chng.

3.2 M0 ta bai toan

Bai todn md phong tng xir caa tuong vay trong qua trinh ddo dét thi céng san ham hé bom
dugc thyc hién trén chuong trinh tinh PLAXIS phién ban 7.2. Do hé bom kha di xirng nén
md hinh tinh dugc chon 1& mot bén tuong va thuc hién véi bai toan phing 2D, céc budc tinh
hoan toan phll hop véi tién do thi cong: dao dat + ha muc nudc ngam trong hd dao; 1ap thanh
chéng + kich thanh chdng; tuan ty dén ddc ban ddy vathéo thanh chéng. Md hinh nén dugc sir
dung trong bai toan |a Mohr — Coulomb (M hinh dan hdi —déo ly tuong).

Tai trong phan b déu trén bé mat dat g=12kN/m?

Bai toan gom cac giai doan tinh toan chi tiét ¢ bang 2:

Bang 2: Cac giai doan tinh toan

Phase Noi dung

Trang tha ban dau caa dit nén

Thi cong hé tuong chin BTCT

Tai trong phan bé tac dung trén bé mat

D&o dat va ha muc nuéc ngdm bén trong hé mong téi cot -1.500
Lip dat hé thanh chng cét -1.000 (16p thu 1)

Dao dit vaha muc nude ngam bén trong hé méng téi cét -3.500

ga|lhjlwW(N|FL|O
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6 Lip dat hé thanh chbng cét -3.000 (16p tht 2)

7 D&o dat va ha muc nuéc ngdm bén trong hé mong téi cot -6.000
8 Lip dat hé thanh chdng ¢t -5.500 (16p thir 3)

9 D&o dat t6i ¢t vaha muc nude ngam bén trong hé t6i cbt -7.000
10 D&o dat t6i ¢t vaha muc nude ngam bén trong hé t6i cbt -8.000
11 Lip dat hé thanh chbng cét -7.500 (16p thu 4)

12 DP&o dét va ha muc nuéc ngam bén trong hé téi cét -9.000

13 D20 dit vaha myc nude ngam bén trong hé toi cot -10.500

14 D20 dit vaha myc nude ngam bén trong hé toi ¢t -11.500

15 Lip dat hé thanh chéng cét -11.000 (16p thi 5)

16 Dao dit vaha myc nude ngam trong hd t6i cét -13.500

17 Lip dat hé thanh chdng cét -13.000 (16p thir 6)

18 DP&o dét va ha muc nuéc ngam bén trong hé mong téi cbt -15.500
19 DP&o dét va ha muc nuéc ngam bén trong hé mong téi cbt -17.500
20 Lip dat hé thanh chdng cét -17.000 (16p thir 7)

21 Dao dit t6i ¢t vaha muc nude ngam bén trong hé téi ¢t -19.500
22 Db 16p bé téng cbt thép ddy hé méng cbt -19.500

23 Théo d& thanh chéng [6p thir 6 vatha 7

4. KET QUA TiNH TOAN VA SO SANH KET QUA PO PAC THUC TE

Dudi day lamot sb két qua tinh toan céc phase cudi cuing. Trong dé chu yéu trinh bay két
qua tinh toan luc tac dung |én thanh chéng, moment phét sinh caa tudng va chuyén vi cia dat
nén va tuong.

4.1. Khi dao dat téi cot -19.500
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Hinh 7: Noi lyc phét sinh trong thanh chng khi d&o dit sAu -19.500 (phase thir 21)
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Hinh 8: Biéu db chuyén dich ngang cua twong sau khi dao dat toi cdt -19.500 (phase thir 21)
Chuyén dich ngang |6n nhat 14 41,86mm
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Hinh 9: Biéu d6 moment uén cua tudng sau khi dao t6i cét -19.500 (phase thir 21)
Giatri M 121,94* 10°kNm/m

Trang 57



Science & Technology Development, Vol 10, No.10 - 2007

4.2. Sau khi théo dé 2 16p thanh chéng thi 6 va thir 7
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Hinh 10. Bién dang caa dit nén va tuong sau khi théo d& thanh chéng thir 6 vathi 7
Téng bién dang 16n nhit 94,46mm (phase thir 23)
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Hinh 11. Néi lyc phét sinh trong thanh chdng sau khi théo d& thanh chéng thir 6 vathir 7 (phase thir 23)
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Hinh 12.Biéu &5 moment uén cia twong sau khi théo d& thanh chéng thir 6 va thir
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Giatri M 121,56* 10°kNm/m (phase thir 23)
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Hinh 13. Chuyén vi ngang cua twong sau khi théo d& thanh chéng thir 6 vathir 7

Chuyén vi 16n nhat caa tudng 1&43,30mm (phase thir 23)

4.3. Két qua tinh toan va do dat thuc té

Bang 3. Két qua tinh todn ly thuyét va do thuc té luc doc tac dung 1én céc 16p thanh chdng

Két qua (kN/m)

kP | oviloi = —m
"9 | Gom | Tt | Poe | Siitagu | [0S | PO | o T

cot 3 (%) véi cot 6 (%)
1 2 3 4 5 6 7 8
1 -1.000 +134,95 +157,16
2 -3.000 -130,17 -160 +22,90 -91,50 -76 -16,94
3 -5.500 -146,02 -480 +228,72 -123,82 -506 +308,65
4 -7.500 -254,91 -266 +7,88 -339,45 -512 +50,83
5 -11.000 -454,55 -483 +6,26 -1113,83 -982 -11,83
6 -13.000 -870,26 -778 -10,60
7 -17.000 -659,39 -767 +16,32
San day -19.500 -773,36

Ghi chd: -Déu (-) d6i voi giatri luc doc: luc nén
-Dau (+) doi vai giatri luc doc: luc kéo ) )
- Dau (-) trong c6t 5 va cot 8: giatri do thuc té nho hon giatri tinh theo ly thuyét
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- Dau (+) trong cot 5 va cot 8: giatri do thyc té 16n hon giatri tinh theo ly thuyét

5. KET LUAN

Viéc tinh todn theo phuong phép xét sy 1am viéc dong thoi gitradat nén vahé két ciu bang
phan mém PLAXIS 7.2 cho phép tinh todn kiém tra c&c giai doan thi cong khéc nhau va xé&c
dinh duoc chuyén vi, bién dang vangi luc phét sinh trong dat nén vahé két cau.

- Tir bang 3, & phase 21, két qua tinh todn luc doc t&c dung |én c&c 16p thanh chdng so véi
két qua do dac thuc té chénh léch nhau khoang tir 6% dén 22,9% (trir 16p thanh chdng tha 3); ¢
phase 23 muc d6 sai biét khoang 11,83% dén 16,94% (trir thanh chdng l6p 4, 5). Tir ¢6 cho
thiy phuong phép tinh toan vakét qua tinh 1a co thé tin cay duoc.

- Vi hé sd an toan 143 d6i vai hé thanh chdng, trong bang 3 cho thay thanh chdng 16p thir
3 ¢ phase 21 d4 |am viéc gan gisi han bén, trong khi thanh chéng céc |6p khéc & trong diéu
kién kha an toan.

- Trong giai doan thuc hién san tang ddy phai kiém tra su 6n dinh caa céc khop caa hé
thanh chéng. Sau khi théo d& thanh chdng 16p 6 valsp 7, luc doc tac dung 1én thanh chéng [op
3valsp 4 tang Ién rat I6n. Dac biét o thanh chong 16p 3, luc doc tang 1én gap 4 1an so i két
qua tinh theo ly thuyét, 1am cho thanh chdng 16p 3 1am viéc & trang tha rat nguy hiém. Vi
vay, can c6 phuong an ting cudng du phong hoic chi théo thanh chong 16p 7 va giir lai thanh
chéng [6p 6.

- Ludn c6 phuong an ting hé thanh chdng du phong (chuin bi cac vi tri [ap chéng xen k&)
vaphai tinh toan mé phong truéc.

CALCULATING SHORING SYSTEMSFOR A DEEP EXCAVATION
BY SOIL-STRUCTURE INTERACTION ANALYSIS

Chau Ngoc An®, Le Van Pha®
(1))VNU-HCM
(2)People’ s Committee of Dictrict 5" Ho Chi Minh City

ABSTRACT: Need of using underground space to build contructions in big cities like
HoChiMinh City is becoming more and more popular and urgent, Those constructions have
structure parts which is placed in subsoil. This demands calculating or controlling shoring
systems more complex and high requirement, especially in conditions of narrow construction
site and soft soil. At present, the popular method to calculate shoring systems is the
approximative method based on Coulomb’ s earth pressure theory.

The soil- Sructure Interaction Analysis by finite element method with support of
PLAXIS 7.2 allows usto calculate or control stability and deformation of soilbase and shoring
systems in different building periods.
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