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SU DUNG TO HQP PHUONG PHAP SO PHAN TiCH GIAI PHAP
ON PINH VACH HO PAO TANG HAM CONG TRINH TO HQP
VAN PHONG 25-27 TRUONG PINH, HA NOI

Nhir Viét Ha', Dwong Vin Binh, Nguyén Khanh
Trudng Pai hoc Mo - Pia chat
“Email: nhuvietha@humg.edu.vn

Tém tat:

Do diéu kién chat hep lién quan dén cac yéu t6 ky thuat va moi trudng nén giai phap cho thi cong hd dao tang ham
nha cao tdng 1a mot vin dé phirc tap. Tir kha ning md phong manh mé cac tuong tac két cdu — dat phic tap, to hop
phuong phap s6 da dugc sir dung dé phén tich cac giai phap 6n dinh vach hé dao. M6 hinh sé ban dau duoc thiét 1ap tir
diéu kién dat nén va cac phuong an thiét ké vach hé dao trén phan mém GEOS5 dé so bo phan tich lya chon giai phap toi
uu theo phuong phap giai tich. Két qua nhan dugc tir cic phan tich chi tiét mé hinh GEOS5 d lya chon, sit dung phuong
phap FEM trén phin mém Plaxis 2D. Giai phap cho hb dao ting him cong trinh TS hop vian phong 25-27 Truong dinh
da phan tich dugc bao gdm két cdu tudng barrette (sau 36,0 m, day 0,8 m) két hop hé vang chéng thép 4 hang (kich
thudc H 502 x 465 mm) va 8 pha thi cong hd dao sau khi tuong barrete hoan thanh. Céac két qua kiém toan vé chuyén vi

va ap lyc dat déu nam trong gidi han cho phép, thoa méan diéu kién 6n dinh thi cong cong trinh.

Tir khéa: HS dao, Mb hinh sd, GEOS, Plaxis 2D

1. it van aé ,

Mot trong nhiing hang muc khoé khan nhat khi thi cong
nha cao téng do thi 1a tﬁng ham. Do diéu kién chat hep
lién quan dén cac yéu té k¥ thuat va moi truong nén giai
phap cho thi cong hé dao sau 1 mot van dé phic tap. Qua
trinh thi cong gy ra sy thay doi trang thai ing suit va
bién dang trong dit nén xung quanh khu vyc hé dao, co
thé lam thay ddi muc nudce ngﬁm din dén nén dét bi dich
chuyén, gdy hu hong cong trinh 1an can.

Giai phap 6n dinh vach hd dao ting him khi thi cong
bao gém t6 hop giai phap chéng d& va phuong phap thi
cong. Giai phap chong do thuong dugc ciu thanh boi
vach hé dao va hé neo chdng, tiry thudc vao kich thudc
(mat béng, chiéu sau) hé dao va diéu kién dia chit cong
trinh. Vach hé dao co thé dugc thi cong bang: tudng cir
thép, hé coc xi mang dat, hay tudng vy barrette. Hé neo
chéng di kém c6 thé 1a ving chdng hodc neo dat. Phuong
phap thi cong bao gdm su phdi hop giira giai phap chéng
dd véi phan doan thi cong dao (pha dao) hop li hay
phuong phép thi cong Top-Down.

Véi yéu ciu cao vé dam bao cuong d6 va do 6n dinh,
giai phap 6n dinh vach hd dao tang him hién nay thudng sir
dung céc phin mém dé phan tich theo cac phuong phap sb.
Co6 hai nhém phuong phap phéan tich dugc tich hgp trong
cac phan mém dia k¥ thuat chuyén dung pho bién hién nay
la: giai tich va phan tir hitu han (FEM). Phuong phap giai
tich dya trén cic so dd phan bd 4p luc don gian cua
Terzaghi et al. (1996). Phuong phap FEM phan chia mién
nghién ctru thanh cdc mién con hay cac phan tir roi rac nim
lién tyc véi nhau. Céc dai luong nghién ctru nhu chuyén Vi,
g suit, bién dang s& duogc tinh toan x4p xi tai cac mién

con. Cac mién con nam xép lién tuc voi nhau, tuong hd véi
nhau trong suét qua trinh tinh toan boi cac diém nit. Viée
tinh déu 1a xap xi thong qua cac phuong trinh vi phan cho
cac phﬁn ttr théa man cac didu kién bién va su can bﬁng, sur
lién tyc ctia cac phan tir.

Phuong phép giai tich c¢6 wu diém Ia tinh toan nhanh
nhung khong c6 méi lién két day du giita chuyén vi tuong
va lan bé mit dat xung quanh hd dao. N6 ciing khong dinh
lugng duoc tinh bét dinh cua cac wdce tinh bién dang hay
chuyén vi (Kung et al., 2007). Do dé, rat phu hop sir dung
trong phan tich so bo; kiém toan, Iya chon nhanh giai phap.
Nguoc lai, phuong phap FEM c6 thé xét t6i cac dac diém
phi tuyén, tinh khong dong nhét, khong lién tyc ctia mién
nghién ctru. Trong Pia k¥ thuat cong trinh, phuong phap
ndy con duoc tin dung dé phan tich tinh hudng hién tai
hodc tuong lai trong mot s6 diéu kién hoac dé thiét ké cac
cong trinh, c6 tinh dén cac pha xay dung khac nhau. Do do,
rét phit hop sir dung trong phén tich chi tiét.

Trong nghién ciru nay, mot to hop phuong phap sb
GEO5 va Plaxis 2D dugc thiét 1ap va su dung dé tinh toan,
phén tich giai phap 6n dinh vach h dao ting ham cong
trinh T6 hop van phong 25-27 Truong Dinh, Ha Noi.

2. Phwong phap ) . o

M0 hinh s6 ban dau duogc thict 1ap tir diéu kién dat nén
va cac phuong an thiét ké vach h6 dao trén phan mém
GEOS5 dé so bd phan tich Iya chon giai phap t6i wu theo
phuong phéap giai tich. Giai phap t6i wu cudi cung nhan
dugc tir cic phén tich chi tiét két qua md hinh GEOS, sit
dung phuong phap FEM trén phan mém Plaxis 2D.

Céc md hinh dugc dugc xay dung dua trén dac diém
k¥ thuat hé mong do Cong ty 1&C Viét Nam (2018) thiét
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ké va diéu kién dia chat cong trinh do (Cong ty c6 phan
Khao sat dja chat va X 1y nén moéng cong trinh, 2015)
khao sat.

T6 hop phuong phap sé duoc xdy dung gom 3 nhoém
thanh phan, gdm: (1) thong sé dau vao, (2) phan tich so
b, va (3) phan tich chi tiét. Thong s6 dau vao gdm phan
nhom: (1) co cdu giit 6n dinh vach va (2) didu kién tai
trong, dia chat cong trinh. Phan nhém (1) gdm: mo hinh
hinh hoc, thong s6 két ciu vach, thong sb hé chong giir,
va pha thi cong. Phan nhom (2) duoc khai bao vé thong
sb6 dat nén, mod hinh vat liéu tai trong cong trinh, va muc
nude ngam. “Thong sd du vao” duoc thiét 1ap va khai

——~"" THONGSO
PAU VAO

béo cho “phan tich so bd”. Lap cac budc voi cac phuong
an khac nhau dé so bo lya chon ra giai phap t6i uu nhat
v6i tiéu chuan thiét ké (TCVN 9381:2012). Tur dé, co
céu gitr 6n dinh vach dugc hiéu chuan va khai bao cho
“phan tich chi tiét”. Céac gia tri v& chuyén vi va ap luc
dat vach h6 dao tir ca 2 phuong phap phan tich (giai tich
va FEM) 1a cac tiéu chi dugc st dung dé danh gia sy
hop 1y so véi tiéu chudn cho phép. Biang cach nay, két
qua cudi cung vé co cdu giit 6n dinh vach hé dao ting
ham cong trinh T6 hop van phong 25-27 Truong Dinh,
Ha Noi duoc xac dinh sau khi duge hiéu chuén dua trén
két qua cuia “phan tich chi tiét” (hinh 1).
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Céc md hinh hinh hoc duoc thiét 1ap cho toan bd dién
tich hd dao vai kich thude 19 x 50 m (972,38m?), sdu -
10,0 m cho 3 ting ham. Diéu kién dia chit cong trinh
dugc khai bao gom 8 16p dét theo thw tu tir trén xudng:
(1) dat 14p - day 1,4m; (2) sét, mau nau vang - xam vang,
trang thai déo cing - day 5,8m; (3) cat min - nho, mau
nau xam - ndu hong, két cu xp - day 3,8m; (4) bun sét
pha, mau xam den-xam niu, chira hitu co - day 8,2m; (5)
cat pha, mau nau xam-xam vang, trang thai déo - day
5,5m; (6) sét, mau xam vang - nau h@)ng, trang thai nua

cung - day 7,4 m; (7) cat min - tho 13n san, mau xam nau -
xam den, két cAu chat vira - day 3,9m; va (8) cat hat tho
1An san, mau xam ghi - ndu vang, két ciu chat - chiéu day
chua xac dinh (hinh 2).

Téng hop cac thong sé dat nén dau vao cac mo hinh
sO dugc khai bao nhu thé hién trong bang 1. M6 hinh vat
li¢u dai dién cho tinh Gng xt cua dét dudi tac dung cua tai
trong, dugc chon la “Mohr - Coloumb” (MC). Muc nudc
ngam dau vao c6 cao do -9m.

Bdng 1. Tong hop thong sé dat nén mé hinh sé dir an Té hop vin phong

Lop dat Lop 1 Lop 2 Lop 3 Lop 4 Lop 5 Ldp 6 Lop7 | Lép8
Model MC MC MC MC MC MC MC MC
Type Drained Undrained | Drained Undrained | Undrained | Undrained | Drained |Drained

Y52 (KN/m?) 18 18,1 15 18,1 19,2 19,5 17 21
v (KN/m?) 18,3 18,5 15,35 18,4 19,7 20 17,5 21,7
Eoed" (KN/m?) 7500 10370 5250 2230 3400 14220 14850 | 90000
Eu"™" (kN/m?) 42500 51855 22500 11160 17000 71095 62500 | 200000

m 0,5 1 0,5 1 1 1 0,5 0,5
\Y 0,3 0,31 0,3 0,31 0,31 0,31 0,3 0,3
¢ (kN/m?) 10 14,2 0 5,7 9,3 28 0 0
¢ () 30 8,96 23,35 4,39 9,28 16,68 22,20 23,66
v (%) 0 0 0 0 0 0 0 0
Rinter 0,9 0,7 0,9 0,7 0,9 0,7 0,9 0,9

“Phan tich so b9 st dung phuong phap giai tich dugc
thuc hién dé Iya mo hinh t6i uu cho “phén tich chi tiét” tir
2 két cdu: tuong cir larsen va tudng barrette. Giai phap
giit on dinh vach (phan nhém 1) duge mé hinh theo cach
thir dan v&i cac phuong an khac nhau dé nhan dugc cac
giai phap thiét ké cubi cung trén co s toi wu hoa cac két
qua va tiéu chuén thiét ké (TCVN 9381:2012) (hinh 1).
Trong d6, vach hd dao dugc khai bao bang phan tir hinh
hoc “geometry” va tim “plate” trong mé hinh GEOS5 va
Plaxis 2D. Hé chdng gitr dugc mo hinh biang cac phan tir
neo “anchor”.

3. Két qua

Gidi phap tudng cu Larsen va tudng barrette duoc
phan tich so b6 thir ddn v&i nhiéu phuong 4n khac nhau.
Két qua cho thdy chiéu sau can thiét dé vach hé dao 6n
dinh véi tudong cu Larsen 1a -31,0 m, tudong barrette 14 -
30,0 m. Do chiéu sau 16n nén phuong an sir dung tudng
clr larsen khong kha thi. H6 dao nam sat duong giao
thong va cac cong trinh nha dan 1én khong thé két hop véi
hé¢ chdng giit bang neo chong. Do d6, gidi phap 6n dinh
vach hd dao ting ham cong trinh TS hop vin phong 25-27
Truong Dinh dugc lya chon va phan tich chi tiét 1a tuong

barrette két hop hé vang chong. Phan tich chi tiét thur dan
véi cac phuong an tudong barrette khac nhau, giai phap
cudi cing duoc xac dinh trén co so toi wu hoa cac két qua
“phuong phip FEM” va tiéu chuan thiét ké (TCVN
9381:2012). Tuong barrette BTCT #450, sau 36,0m, day
1,2m két hop hé ving chdng thép AlI, kich thude H 502 x
465mm, két ciu 4 hang (cao do -1,5m, -4,0m, -7,0m, va -
9,0m) (hinh 3). Thong s chi tiét cua két cdu giit 6n dinh
vach hd dao ting ham cong trinh T6 hop van phong 25-27
Truong Pinh thé hién chi tiét trong bang 2 va Bang 3.

Téng thé c6 8 pha thi cong hd dao sau khi hoan thanh
tuong barrete, gdom: (1) dao xudng cao do -1,6 m, lip
hang ving chdng 1 tai cao d6 -1,5 m, (2) dao xudng cao
d6 -5,0 m, lap hang ving chéng 2 tai cao do -4,0m, (3)
dao xudng cao do -7,2m, lip hang ving chdng 3 tai cao do
-7,0m, (4) dao xudng cao dd -9,0m, ddng thoi ha muc
nuée ngdm xudng cao do -13 m, lp hang ving chdng 4
tai cao d9 -8,7m, (5) dao xuéng cao do -10,0m, thi cong
san cao do -10,0m, thao hé ving chdng 4, (6) thi cong san
cao d6 -6,5m, thao h¢ ving chdng 3, (7) thi cong san cao
d6 -3,0m, thao hé vang chéng 2, va (8) thi cong san cao
d6 0,0m, thao hé vang chéng 1.
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Chuyén vi tuong barrette 16n nhat bién doi tir 29,39
mm (mit cit C-C) dén 29,87 (mit cit A-A va 3-3). Mo
men 16n nhat biét doi tir 15.712 kN.m (mat cat 1-1) dén

15.802 kKN.m (mit cat A-A). Ap luc ngang 16n nhat bién
ddi tir 420,35 kN (mat cat B-B) dén 428,45 kN (mit cit
A-A) (bang 4).

Bang 4. Két qud phan tich FEM chuyén vi va dp hec dat twong vdy barrette

gidi phdp 6n dinh vich hé dao tang ham céng trinh T6 hop vin phong

Kbt aus Mt cit

ctqua A-A B-B c-C D-D E-E 1-1 2-2 33

Chuyén vi I6n 29,87 29,45 29,39 29,49 29,76 29,56 29,44 29,87
nhat (mm)

My (KN.M) 15802 15722 15791 15782 15742 15712 15763 15791
Qrax (KN) 428,45 420,35 427,51 422,17 427,65 426,13 425,73 426,68

4. Thao luin

Giai phap giit 6n dinh vach hé dao ting him cong
trinh TH hop van phong 25-27 Truong Dinh, Ha Noi dugc
phan tich dwa trén t6 hop phuong phap sb GEOS5 va
Plaxis 2D, dic diém k¥ thuat hé mong, va diéu kién dia
chit cong trinh. Cac mé hinh s6 GEO5 dong vai trd phan
tich so b, lwa chon loai két cau chin giir thich hop. Cac
md hinh sb Plaxis 2D tiép nhan két qua phén tich so b,
phan tich chi tiét va xéc dinh giai phap chin gilr cudi clng.

H6 diao siu -10m phuc vu thi cong 3 tang ham, dién
tich 972,38m?% st dung tudng vay barrette BTCT #450,
siu 36,0m, day 1,2m két hop hé ving chdng thép All,
kich thuéc H 502 x 465mm, két ciu 4 hang (cao do -
1,5m, -4,0m, -7,0m, va -9,0m). Két qua phan tich cac gia
trj chuyén vi tuong déu ndm trong giéi han cho phép
(TCVN 9381:2012).

Giai phap giit 6n dinh vach hd dao ting him cong
trinh TH hop van phong 25-27 Truong Dinh, Ha N6i dugc
phan tich tir t6 hop phuong phap s6 GEO5 va Plaxis 2D
da tan dung dugc céac tinh ning uu viét cia 2 phuong
phap phén tich hién dai. Téi wu héa do chinh xéc, tin cay,
va hiéu qua phan tich. Tuy nhién, t6 hgp phwong phap s6

s& cho két qua phan tich tuong tac dat — két cdu toan dién

va tin cay hon trong méi truong ba chiéu.
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ABSTRACT

USING COMBINATION OF NUMERICAL METHODS FOR ANALYZING
SOLUTIONS EXCAVATION WALL IN THE OFFICE COMPLEX,
25-27 TRUONG DINH, HANOI

Nhu Viet Ha'", Duong Van Binh*, Nguyen Khanh?
'Hanoi University of Mining and Geology

Due to the narrow conditions related to technical and environmental factors, the solution for constructing a high-

building basement is a complex issue. From the ability to strongly simulate complex soil-structure interactions, a
combination of numerical methods has been used to analyze excavation wall stability solutions. The initial numerical
model was established from the ground conditions and the designs of excavation wall on the GEO5 software to
preliminarily analyze and select the optimal one base on the analytical method. Results obtained from detailed analysis
of selected GEO5 model, using FEM method on Plaxis 2D software. Solutions for the excavation of the office complex
25-27 Truong Dinh analyzed that including the barrette wall structure (36.0 m depth, 0.8 m width) combined with 4
layer shoring systerm (dimension H 502 x 465 mm) and 8 constructive phases after completed barrete wall. The
inspected results for this solution such as displacement and soil pressure are within allowable limits, satisfying the
conditions of constructive work stability.

Keywords: Excavation, Numerical Model, GEO5, Plaxis 2D.
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