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SU DUNG MO HINH SO GEO5 PHAN TiCH GIAI PHAP GIU ON PINH VACH
HO PAO TANG HAM DU AN LOTTE MALL, TAY HO, HA NOI

Nhir Viét Ha', Duwong Vin Binh, Pham Thé Céong
Trudng Pai hoc Mo - bia chét
E-mail: nhuvietha@humg.edu.vn

Tém tat:

Thi cong tang ham nha cao ting trong khu vuc d6 thi ludn 14 van dé& phirc tap, nhidu rui ro. Bén canh cac phuong
phap truyén thdng, sir dung mé hinh s dé md phong, phan tich cac bién phap thi cong dugc danh gia c6 nhiéu wu viét
voi d6 tin cdy va tde do tinh toan cao. Trong nghién ctru ndy, md hinh s6 GEO5 di dwoc phat trién va ap dung dé phan
tich giai phap giit 6n dinh vach hé dao ting him du 4n Lotte Mall, Tay H6, Ha Noi. Sir dung phuong phéap phan tir hitu
han, mé hinh hé dao ting ham dugc thiét 1ap va phan tich lip dé nhan dugc giai phap t6i wu cudi cung théa man cac
gi6i han cho phép. Ung véi hd dao ting him du 4n c6 chidu sdu 10 m, dién tich 66.096 m?%; giai phap két qua bao gdm
2.544 cir larsen cam sau 14,0 m, két hop 1.908 neo SW-RCD (dai 14,5 - 18,0 m) bd tri thanh 3 16p va 4 pha thi cong
(chiéu sau dao 1,7 m, 5,5 m, 8,0 m, va 10,0 m). Cac Kkét qua kiém toan cho giai phap nay nhu hé 6 6n dinh, bién do
chuyén vi, ndi luc, va lin mat dit xung quanh nam trong gii han cho phép, thoa min diéu kién 6n dinh thi cong

cong trinh.
Tir khéa: HS dao, Mb hinh sb, GEO5, Lotte Mall.

1. D3t van dé i

Tang ham cho cac nha cao tang trong khu vyc do thi
la giai phap wu viét da dugc str dung rong rai va trd thanh
quy chudn méi trong quy hoach d6 thi. Véi tbc do do thi
héa manh, mat d6 dan cu 1én, cac tﬁng ham nha cao t?lng
cung cp khong gian quan trong cho hé thdng k¥ thuat, ha
tang giao thong tinh, va tham tri 1a mat bang trung tim
thuong mai ngdm. Quy mé dién tich va sé lugng (chiéu
sdu) clia cac tang ham ngay cang gia ting trong bbi canh
yéu cau sir dung 16n, cong trinh bi khéng ché chiéu cao va
khuén vién dit c6 han. Theo dé, tinh phirc tap cho cac
giai phap thi cong hd dao ting him ngay cang da dang tuy
thudc vao quy mé do sdu va cong trinh 1an can, didu kién
thi cong, dic diém dia chit cong trinh. Cac giai phap
chbng d& tudng cir (vach) hd dao thuong dugc ap dung la:
(i) twong ctr thép, (ii) tuong cir coc xi mang dét, va (iii)
tudng cir barrette. Trong qua trinh thi cong, thanh hb dao
thuong di kém véi cac hé neo chdng nhu: hé ving chdng,
neo trong dat, hé neo chdng theo phuong phap Top-
Down. Yéu cdu chung cia tuong cir 1a phai dam bao vé
cuong do ciing nhu do on dinh dudi tac dung cua ap luc
dat va cac loai tai trong do dugc cim sdu vao dét, neo
trong dit hoic dugc chéng d& tir trong long hd dao theo
nhiéu cip khac nhau.

Cong tac phan tich, tinh toan két cdu giit 6n dinh vach
hd dao bao gém hé neo chéng, dua trén Kkét qua tinh toan
chuyén vi, hé s6 on dinh, ndi luc, va lan bé mat dét xung
quanh. Phuong phép c6 thé dung so d phan b ap luc
don gian cia Terzaghi et al. (1996) dé tinh toan tuong
chén (vach hé dao) nhu mot dam lién tuc tua 1én céac géi
1a thanh chdng hodc neo; hodc sir dung cac phuong phap

s6. Phin mém nén moéng chuyén dung GEO5 (Cong hoa
Séc) sir dung phuong phép sé ¢ nhidu tinh ning wu viét
dé mo hinh hoa su twong tac cac két cdu - dat phuc tap
nhu hé dao téng ham, dic biét véi bai toan tuong chin
nhiéu tang neo chéng. M6 hinh héa biang FEM trong
GEO5 bit dau bang viéc thiét 1ap mé hinh hinh hoc tong
quat tur cac thong tin chung cho dy an; khai bao ti€u
chuén, thiép 1ap cic thong sd dat nén, nudc ngam, mod
hinh vét li€u, thong s6 két clu, pha thi cong, tai trong,
ludi phan tir hitu han va cac diéu kién bién (Fine Ltd,
2018).

Trong nghién ctru nay, moé hinh s6 GEO5 dugc xiy
dung dé phan tich giai phap git 6n dinh vach hd dao tang
ham dy 4n Lotte Maill, Tay H9, thanh phd Ha Noi. Giai
phéap nhéan dugc bao gém c4u tao hinh hoc, thong s6 vach,
hé chdng giit, va pha thi cong twong ting. Day 1a phuong
an cudi cing sau qua trinh phén tich thir dan cac két qua
phan tich 1a tdi uu héa va théa man cac gidi han cho phép.
2. Phwong phap o

St dung phuong phap moé hinh s6 phan tir hitu han
(FEM) trong méi truong phin mém GEOS5, mé hinh hé
dao tﬁng ham du 4n Lotte Mall duoc phat trién, tinh toan,
va phan tich mot cach toan dién. M6 hinh tdng thé duoc
xdy dung dwa trén dic diém ky thuat hd mong do
JUNGLIM Architecture (2018) thiét ké va diéu kién dia
chét cong trinh khu vuc xay dung cong trinh do VNCC
(2018) khao sat. M6 hinh s6 GEO5 dugc xay dung c6 2
nhém: thiét 1ap va phan tich FEM. Nhom “thiét 1ap” dugc
sit dung thiét 1ap va khai bao cac sb liéu dau vao cho
nhém “phén tich FEM”, gdm phan nhém (1) - giai phap
gilr 6n dinh véach va phan nhom (2) - diéu kién tai trong,
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dia chat cong trinh. Phan nhom (1) duge khai bao cac sb
liéu déu vao: md hinh hinh hinh hoc, thong sé két cu
vach, thong sé hé chdng giit, va pha thi cong. Phan nhom
(2) duoc khai bao vé thong sé dat nén, mo hinh vat liu
tai trong cong trinh, va myc nudc ngém. Nhom “phén tich

FEM” duoc dung dé thyc hién cac phan tich 6n dinh va
bién dang cuia két cdu vach theo timg pha thi cong. Két
qua tir nhom “phan tich FEM” cho cac gia tri vé chuyén vi,
hé sb 6n dinh (Fs), ndi lyc, va lan mat dit xung quanh hé
két céu chdng giit on dinh vach hd dao ting ham (hinh 1).

2)
Thong s6 | | -2 & | | 16 hinh L
Lo muyc nudc PRI Chuyén vi
dat nén Py vt liéu
ngam
™ | Hé sb 6n
@ _ dinh
Mo hinh | | Thongso
hinh hoe hé chong
; itr A A Noi 1
gir THIET PHAN ore
N R LAP JICH FE
Thong so .
£, % Pha thi i
ket cau cong Lan mit dét
véch xung quanh
1 Gi6i han cho phép

Hinh 1. Cac buée xdy dung va thanh phan mé hinh s6 GEOS tinh todn én dinh vdch hé dio tang ham Lotte Mall

324 m

204m

Poan vach 5

204m

+5,0m
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-1,0m

-1,7m
-2,2

-3,0

-8,0m -7,8m

-9,5m

LK1 LK2

LK3

Hinh 3. Diéu kién dia chat cong trinh va mat cdt hé dao ta)ng ham dién hinh dw dn Lotte Mall

LK4

Mo hinh hinh hoc duoc thiét lap cho toan bg dién tich
hé dao (66.096 m?), kich thudc 324 x 204 m (hinh 2). HS
dao sdu 10,0 m cho 2 ting hdm chung mong véi 2 toa 25
tang ndi bén trén (hinh 3). Theo chiéu sau twdng viy, tong
cong 7 16p dat theo thtr ty tir trén xudng dugc khai bao

324 m

+5,0m

-4,5

-7,8m

. MGt bang hé dao tang ham dy én Lotte Mall

+5,0m

@ Dét san lap

+35 Sét pha, xam nau,

X&m vang, nira cimg

Bun sét pha chira hiru
co, Xam ghi, xam den

@ Sét pha, xam gy, xam
nau, xam ghi, déo mém

@ Sét pha, xam
vang, xam nau,
déo cimg

Téng
ham
[

Soi kep cat, xam
nau, xam ghi,
chat vira

®

Cat tho vira, kep
cat min, soi,
Xam nau, xam
ghi, chit vira

@

Vach hé dao

LKS

LK6

vao mo hinh, gém: (1) d4t san ldp; (2) sét pha, x4m nau,
xam vang, nua cing; (3) bun sét pha chira hitu co, xam
ghi, xdm den; (4) sét pha, xdm gu, xdm nau, xam ghi, déo
mém; (5) sét pha, xdm vang, xdm nau, déo cung; (6) soi
kep cat, xd&m nau, xam ghi, chat vira; va (7) cat tho vira, kep
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cat min, soi, xam nau, xam ghi, chat vira (VNCC, 2018)
(hinh 3). Tuong tmg véi didu kién dia chét, bé day cac 16p

dat (hinh 3) nay duoc khai bao tuong tmg cho mdi phan
doan chu vi vach hd dao (hinh 2).

Bdng 1. Téng hop théng sé dat nén mé hinh sé dy an Lotte Mall

Théng s6 Lép 2 Lép 3 Lép 4 Lép 5 Lép 6 Lép 7

Material MC MC MC MC MC MC

Stress State Effective Effective Effective Effective Effective Effective

v (kN/mg) 20,20 16,30 19,90 21,20 18,00 17,50
ysat (kN/ms) 21,00 18,50 21,00 22,00 19,00 18,50

cf (kN/mz) 43,8 23,80 24,20 26,2 0,0 0,0
(pef @) 21,6 16,03 18,38 22,32 32,0 24,39

@) 7,2 5,40 6,12 7,50 10,60 8,13

Bdng 2. Tong hop thong sé muc nuweée ngam mé hinh s6 dir dn Lotte Mall
, Cao d6 muc nudc ngém tai cac vi tri
Thong so
LK1 (m) LK3 (m) LK5 (m)
Muc nude ngﬁm -8,7 -8,8 -8,8
Bdng 3. Thong sé co hoc cir vdch cir larsen mé hinh sé diw dan Lotte Mall
Thong s Té Loai ly A ; ¢
ong so en o (m*/m) (m?/m) (MPa) (MPa)
Cr thép EN 10025:Fe360 In 2,32.10™ 1,97.10° 21.10* 81.10°
Bang 4. Théng s6 co hoc neo vach mé hinh s6 dir dn Lotte Mall
R B Goc nghiéng, a Puong kinh, d M6 dun dan hdi, E Cuong d96 chiu kéo , F,
Thong so
(d9) (mm) (MPa) (kN)
Neo SW-RCD 30 12,7 21.10* 1.10%

Téng hop cac thong s6 dat nén va myuc nudc ngam dau
vao md hinh s dugc khai bao nhu thé hién trong bang 1
va bang 2. Mo hinh vat li¢u dai dién cho tinh Ung xr cia
dat dudi tac dung cua tai trong, dugc chon la “Morh-
Coulomb” (MC).

Giai phap gitr 6n dinh vach (phan nhém 1) dugec mo
hinh theo cach thir dan vé6i cac phuong an khac nhau dé
nhan dugc giai phap thiét ké cudi cung trén co so t6i uu
hoa cac két qua “phan tich FEM” va gi6i han cho phép
(Wang et al., 2010; Xiao et al., 2019) (hinh 1). Trong do,
vach hé dao dwoc khai béo bing phan tr hinh hoc
“Geometry” cho vat liéu cur thép larsen (loai ITIn, mat ct
ngang: day 13mm, cao 14,5cm, va rong 40cm). Hé chong
giit dwge mod hinh bang cac phan tir neo “anchor” cho két
ciu neo chdng (loai SW-RCD (Samwoogeotech Co), bau
dai 8,0m, goc cam 30° (BSI, 1989). Thong sb co hoc cua
ctr thép larsen va neo SW-RCD thé hién chi tiét trong va
thong s chi tiét nhu nhu bang 3 va bang 4.

3. Két qua

Phan tich thir din v6i nhiéu phuong 4n khéc nhau, giai
phap giit 6n dinh vach hd dao tang ham du 4n Lotte Mall,
Tay Ho, Ha Noi da duge xac dinh trén co so tdi wu hoa
cic két qua “phan tich FEM” va giéi han cho phép
(TCVN 9381:2012). Theo d0, giai phap st dung tuong cu

larsen duoc thiét ké cim sdu 14,0 m két hop hé neo (SW-
RCD 3 16p (hinh 4). Doc theo chu vi twong, cir cach 1,6 m
(hay mot cur duong) dugc bd tri mdt diém neo. Theo chidu
sdu, 3 16p neo duogc bd tri tai cac chiéu sau 1,5m, 5,0m, va
7,5m. Hé théng két cdu chdng giit vach hd dao ting ham
tong thé gdm 2.544 cir larsen (bang 6) va 1.908 neo
(bang 7).

Song hanh véi hé théng két cdu chéng giit vach hd
dao 1a 4 pha thi cong: (1) dao xudng 1,7m (cao do tir
+5,0m xudng +3,3m) dé thi cong hang neo thir nhat tai
cao d6 +3,5m, (2) dao xubng do sau 5,5 m (cao do
-0,5m) dé thi cong hang neo thir 2 tai cao d6 0,0m, (3) dao
xuéng d6 sau 8,0m (cao d¢ -3,0 m) dé thi cong hang neo
thar 3 tai cao d9 -2,5m, va (4) dao xuéng dd sau 10,0m
(cao do -5,0m) (hinh 4).

Mb hinh s6 GEO5 dugc thiét 1ap va phan tich FEM
cho toan by két ciu giai phap giir on dinh vach hd dao
t??mg ham du an Lotte Mall, Tay Hé, Ha Noi. Hé s6 én
dinh FS cua 6 doan vach dat tr 1,21 (doan 6) dén 1,78
(doan 4). Noi luc neo chbng bién dbi tir 85 kN dén 92 kN
doc theo 16p neo 1, tr 130 kM dén 184 kN doc theo 16p
neo 2, va tir 1,21 kN dén 1,78 kN & 16p neo 3. Két qua chi
tiét thé tai bang 7 va hinh 5.
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I K1 1 K2 I K3 I K4 L K5

| KA

Cu thép Larsen

Hinh 4. Mt cdt dién hinh gidi phap giit 6n dinh vdch hé dao tang ham diw an Lotte Mall

Bang 5. Tong hop 56 heong cit larsen 6n dinh vich ho ddo tang ham du dn Lotte Mall

. Chiéu dai S6 lugng theo tryc (cl) Tong
Loai ctr )
(m) A-A’ B-B’ 1-r 2 (ct)
EN 10025:Fe360 14,5 764 768 508 504 2544
Bang 6. Tong hop 56 heong neo giie on dinh vach hé dao tang ham du én Lotte Mall
. : S0 lugng theo tryc (neo) Doan tu Bau Chiéudai | Tdng
L6p neo Loai neo do'(m)' neo m) (neo)
AN B-B’ 1-r 2-2 (m)
. SW-RCD
Lép 1 21 m-12.7mm 191 192 127 126 10 8 18,0 636
. SW-RCD
Lop 2 195 m -12,7mm 191 192 127 126 8,5 8 16,5 636
. SW-RCD
Lop 3 18 m - 12.7mm 191 192 127 126 6,5 8 145 636
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Bdng 7. Két qua phdn tich FEM hé so 6n dinh FS va néi luc

Két qua Lép neo Poan vach 1 Poan vach 2 Poan vach 3 Poan vach 4 Poan vach 5 Poan vach 6
Lop 1 90 92 90 85 92 92
Noi luc .
(kN) Lép 2 130 168 168 140 170 184
Lép 3 189 230 240 210 230 297
FS 1,44 1,25 1,25 1,78 1,65 1,21

BPoan vach 1
FS=1,44

Poan vach 2

FS=1,25

Doan véch 3
FS=125

Poan vich 4
FS=1,78

Poan vach 5
FS=1,65

RECTRY -

Poan vich 6

FS=121

1200

Hinh 5. Két qua mé hinh GEOS phén tich FEM hé sé on dinh FS va ngi luc
Bdng 8. Két qua phan tich FEM chuyén vi vach va lin bé mdt dat xung quanh khi thi cong diao dén ddy tang ham

B0 2000 aaon  Geoo

Kés qui Doan vach 1 | Poan vach 2 | Doan vach 3 | Poan viach 4 | Poan vdach 5 | Poan vich 6
(mm) (mm) (mm (mm) (mm) (mm)
Chuyén Dinh tuong 51,0 50,6 71,4 58,6 15,3 9,0
vi Chan tuong 23,7 27,5 21,1 36,8 25,0 41,7
Lun bé mat dét -15,5 -18,2 -154 -16,9 -15,7 -338

Chuyén vi dinh tudng cir larsen dat gia tri tir 9,0mm
(doan vach 6) dén 71,4mm (doan vach 3) khi thi cong
dao xudng day ting ham. Chuyén vi chan tudng cir bién
dbi tir 21,lmm (doan vach 3) dén 41,7mm (doan
vach 6). Tuong Gng, lun bé mit dit xung quanh tuong
ctr bién ddi tir -154mm (doan vach 3) dén -33,8mm
(doan vach 6). Cang xa tuong cir, do lan bé mat dat
cang nho (bang 8).

4. Thao luan

Giai phap giit 6n dinh vach h6 dao tang ham du an
Lotte Mall, Tay Hd, Ha Nbi dugc phéan tich dya trén mo
hinh s6 GEOS5, dic diém ky thuat hd moéng, va diéu kién
dia chét cong trinh. Tir phan tich FEM, giai phap cudi
cung nhan dugc la két qua tdi uu hoa, thoa man cac gidi
han cho phép; thé hién théng qua cAu tao hinh hoc,
thong s6 vach, hé chdng giir, va pha thi cong twong tng.

Hb dao sau 10m, dién tich 66.096m?; su dung 2.544
clr larsen cidm sau 14,0m, két hop 1.908 neo SW-RCD
(dai 14,5 - 18,0m) bd tri thanh 3 16p va 4 pha thi cong
(chidu sau dao 1,7m, 5,5m, 8,0m, va 10,0m). Két qua
phan tich; tit ca hé sé FS (1,21-1,78) déu théa man diéu
kién (16n hon 1) 6n dinh vach hé dao (TranVan Viét,
2008), bién do cac chuyén vi tai 4 doan vach 1, 2, 5, 6
(9,0 - 51,0mm) du nam trong gii han cho phép (tuong
g 0,55-1% chiéu siu s dao) (Wang et al., 2010; Xiao
et al., 2019).

Bién d6 lin bé mat trong qué trinh thi cong hd dao
16n nhat dat -33,8 mm, nim trong gidi han cho phép
(-70mm) (Xiao et al., 2019), do d6, khong anh hudng
nhiéu ti cac cong trinh l4n cin va hd méng.

Giai phap giit 6n dinh vach hé dao ting him du 4n
Lotte Mall, Tay HO, Ha Noi dugc phan tich tir mé hinh
s6 GEO5 cho két qua tin cdy, bao quat toan dién cac yéu
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t6 tac dong. Phuong phap phan tich phan tir hiru han
duoc tich hgp trén GEOS la phuong phap hién dai. Tuy
nhién, phan mém GEOS5 mdi chi cho phép mo hinh hoa
& diéu kién 2 chiéu nén doc chu vi hd dao, phai phan
chia thanh 6 phan doan tuwong mg véi sy bién doi diéu
kién dia chit cong trinh & 6 hd khoan xung quanh hd
dao. Néu 4p dung mé hinh sé 3 chiéu, twong tac dat —
két cdu s& dugc mo phong, phan tich, va danh gia toan
dién va tin cdy hon.
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ABSTRACT

USING GEO5 NUMERICAL MODEL FOR ANALYZING SOLUTIONS TO
STABILIZE EXCAVATION WALL IN THE LOTTE MALL PROJECT,
TAY HO, HA NOI

Nhu Viet Ha", Duong Van Binh, Pham The Cong
Hanoi University of Mining and Geology
“Email: nhuvietha@humg.edu.vn

Construction of high-building basement in urban areas is always a complex and risky problem. In addition to
traditional methods, using numerical models to simulate and analyze constructived methods is assessed to have
many advantages with high reliability and fast calculation. In this study, a GEO5 numerical model was developed
and applied to analyze the solution to stabilize the excavation wall in the Lotte Mall project, Tay Ho, Hanoi. Using
the finite element method, the excavation basement model was established and repeated analysis to obtain the
ultimate optimal solution that satisfies the allowable limits. The project’s excavation basement with a depth of 10 m,
a area of 66,096 m?; The final solution consists of 2,544 larsen piles with a depth of 14.0 m, combined 1,908 SW-
RCD (length of 14.5 - 18.0 m) anchors arranged in 3 layers and 4 construction phases (digging depth 1, 7 m, 5.5 m,
8.0 m, and 10.0 m). The inspected results for this solution such as stability coefficient, amplitude of displacement,
internal force, and surrounding ground subsidence are within allowable limits, satisfying the conditions of
constructive work stability.

Keywords: Excavation, Numerical Model, GEO5, Lotte Mall
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