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NGHIEN CUU UNG DUNG GIAI PHAP KET HQP CQC PAT XI
MANG VA CU THEP PE GIU ON PINH THANH HO PAO SAU
CHO DU AN CAIl THIEN MOI TRUONG NUOC
THANH PHO HO CHI MINH

THE APPLICATION OF COMBINED SOLUTION OF DEEP MIXING COLUMNS
AND SHEET PILLING TO STABILIZE THE WALL OF DEEP EXCAVATION
FOR PROJECT ON WATER ENVIRONMENT IMPROVEMENT
IN HO CHI MINH CITY

'Nguyén birc Anh, °Nguyén Thanh Dgt
'Cong ty TNHH Pau Tw VTCO - TP.Ho Chi Minh
’Truong DG GTVT TP.Hé Chi Minh

Tom tat: Trong nhitng nam gan day gidi phap thi céng hé dao ngay cang dwot cdi thién va
6 xu hiréng ap dung cong nghé hién dai. Viéc tdn dung nhiing gidi phap két hop truyén thong
va hién dai mang lai loi thé rat 16n cho nha thau thi cong, tiét kiém duwroc rat nhiéu chi phi dé thyc
hién thi cong. Cac phan mém tinh téan va md phang ngay cang nhiéu va ph bién trong cong tac
thuc hién bai todn dia kjj thudt nhw Plaxis, Benley Midas..., 1a bé giai phap phan mém do cong
ty MIDAS IT phat trién va duwoc ing dung rgng rai trong nhleu cong trinh. Trén co so do, nhom
tac gid danh gid kha nang sir dung phan mém Midas dé tinh todn 6n dinh thanh hé dao sau cho
dir &n Cdi thién méi truong nueéc Thanh pho Ho Chi Minh.

Tir khoa: Sirc chong cat khéng thodt nieéc, 1Gn, én dinh thanh hé dao.

Chi sé phan loai: 2.4

Abstract: In recent years, the constructive solution for pit excavation has been improved
with the application of modern technology. The combination of traditional and modern solutions
brings several advantages for contractors and also save cost to be carried out on construction
site. The simulation software is becoming popular in the implementation of geotechnical
problems such as Plaxis, Benley Midas..., among these, Midas is a solution set developed by
MIDAS IT company and is widely applied in many construction projects. On that basis, the
authors will evaluate the ability to use this Midas software to calculate the stabilize the wall of
deep excavation for the project On water environment improvement in Ho Chi Minh city.

Keywords: Undraining shear strength, settlement, and wall stability of deep excavation.

Classification number: 2.4

1. Giéi thigu tang ham cua toa nha, tuy nhién do sic khang

Téc do phat trién d6 thi ngay cang nhanh
cia Thanh phé H6 Chi Minh (TP.HCM) da
lam cho dién tich xdy dung ngay cang bi thu
hep. Qua do cac hé thong ha tang k¥ thuat stra
chita cang nhiéu do toc do phat trién do thi
ngdy mot manh mé nén viéc dao hé thi cong
cac cong trinh sau dién ra nhiéu va thuong
xuyén. Giai phap chéng do hé dao bang tuong
cir thép két hop véi hé giang chdng dé 6n dinh
hé thudng duoc sir dung boi tinh linh hoat va
hitu dung do ching mang lai, tuy nhién van ton
tai mot s6 van d& nhu tai cac méi ndi cua cir
thép hay ri nudc va tran vao bén trong hé dao
gay kho khan khi thi céng.

Giai phap tudong coc dat xi mang ciing
dugc sir dung thuong xuyén trong thi cong cac

cit theo phuong ngang nho nén ching chi ap
dung duoc cho cac hd dao khong qua siu.
Hién nay chua tim duoc du &n nao két hop coc
dat gia cd xi mang véi cir thép, nén nhom
nghién ciru dua ra bai toan moé phong két hop
gitta coc dat xi mang va cir thép nham tim
kiém duogc giai phéap t6t hon.

2. Co s& 1y thuyét

2.1. Phuwong phap gidn don

Phuong phap glan don dya trén nhiing
truong hop trong qua kha dé xay dung nén
nhitng biéu d6 vé mdi quan h¢ gitra cac nhan
t6 khac nhau véi chuyén vi ngang cta tudng
vay.

2.2. Phwong phap dim trén nén dan hoi
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va phwong phap phz‘“ln tir hiru han

Phuong phap dam trén nén dan hdi va
phuong phap phan tir hitu han 1a hai phuong
phap thdng dung trong phan tich chuyén vi
ngang cua tudng vay cua hd dao sau. Uu diém
cua hai phuong phap nay chinh la m6 phong
gan tron ven nhitng nhan t§ anh huong dén
chuyén vi ngang cua tuong vay trong hd dao
sau. Mat khéc hai phuong phap nay c6 thé tmg

Tén chi tiéu Lo6p 2 Lép 4
m 1 1
Goéc gidn nd v(do) 0 0
Heé s6 poisson V 0.30 0.30
M0 hinh vat liéu H-S H-S
ung xur vat liéu Drained Drained

Bdng 2. Pdc trung co Iy coc dat xi mang (COXM)

mé hinh nén twong dirong.

dung trong cac phan mém may tinh dé giam L CBbXM CHXM
khdi lugng va thoi gian tinh toan, két qua thu Tén chi tidu (Lép 2) (L6p 4)
dlIQ'C chinh‘ xac hon. Tuy nhién 1},’ thUYét CcoO YunsatkN/ms) 8.79 16.20
ban cta hai phuong phap nay thi khong that
sy don gian dac biét 1a phuong phap phan tir | Ysa(kN/m?) 15.40 20.15
hiru han do do nguoi phan tich khong nhimg | - gay) 102E-01 | 3.73E-02
phai co kién thirc co ban virng vang ma con
phai c6 kinh nghiém thuc té. ky (m/day) 6.48E-02 1.09E-02
3. Thong so dia chat cong trinh E50¢f(kN/m?) 15387 20640.00
H6 dao thudc goi G vi tri hd dao SIP1 do
. i ; - Eoed™'kN/m? 15387 20640.00
cong ty SOME THING VIETNAM thuc hién )
thi cong du an Cai thién moi trudng nudc | Eur®(kN/m?) 36160 61920.00
Té (giai doan B), cong trinh hé thong cong bao.
Tinh chét co 1y cua lép dat trong khu vuc | 9(d9) 4.81 19.63
nghién ctu duoc tong hop va tom tat & béng Rinter 0.00 0.00
1, tai vi trf hé kich SIP1-15.Khéo sét dia chat | 090 100
do cong ty Co phan Nudc va Moi truong Viét S ' :
nam (VIWASE) cung Cép. Goc gian nd v(do) 0.97 0.97
Bang 1. Pdc trung co Iy ciia |op dat. Hg s6 poisson V 0.30 0.25
Tén chi tiéu Lop 2 Lép 4 M? hinh vat liéu HS HS
Loai dat Sét Cét pha ing xur vat ligu Drained Drained
Trang thai Chay Chit vira Bdng 3. Bac trung co ly COXM md hinh try |
B da 5o 138 lam viéc nhu coc.
¢ day . .
Y unsatkN/m?) 8.20 16.00 Thanh phdn | Théongsdé | TriS6 | Ponvi
Y sar(KN/m?) 15.05 20.05 -
- Loai md hinh MT"‘ter('aa' Elastic
ky (m/day) 1.03E-01 | 3.47E-02 Niodile yp
N 2
ky (m/day) 6.37E-02 | 6.94E-03 din hoi E 2.00E+05 | KN/m
Dién tich ) 2
E50%(kN/m2) 5670.00 11200.00 tiét dién ngang A 785E-01 | m
Eoed™'kN/m?) 5670.00 | 11200.00 ?lgccfri% EA 1.57E+05 | KN/m
Eur=(kN/m?) 17010 33600 Khoang cich L n
¢' (kN/m?) 8.10 16.00 4. Mo phéng glal phap két hop coc xi
(@) 3.2 18.82 mang va cu thép daé giir on dinh thanh hé
e : : dao
Riner 0.65 0.65 4.1. Trinh tu thi cong ho dao
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Bdng 4. Trinh ty thi cong hé dao.

Cac budc Noi dung
0 Trang thai ban dau cua dit (Cao d6 mat +0.0 m)
1 Thi cong tuong vay cu Larsen
2 Thi cdng twong dat xi miang
3 Thi cong bit day bang coc dat xi mang 2 m (-22.0 m dén -20.0 m)
4 Thi cong tang chdng 1 (cao d6 +0.0m).
5 Ha myc nuéce ngﬁm, thi cong dao lan mot (3m déit) tdi cao d6 -3.0 m
6 Thi cong tang chdng hai (cao d6 -3.0 m)
7 Ha myc nudc ngam, thi cong dao 1an hai (3 m dat) t6i cao d6 -6.0 m
8 Thi cong tang chéng ba (cao d6 -6.0 m).
9 Ha myc nudc ngam, thi cong dao 1an ba (3 m dat) téi cao d9 -9.0 m
10 Thi cong tang chéng ba (cao d6 -9.0 m).
11 Ha muc nudc ngam, thi cong dao 1an bon (3 m dét) t6i cao d6 -12.0 m
12 Thi cong tang chdng ba (cao d6 -12.0 m).
13 Ha muc nu6e ngém, thi cong dao 14n ndm (3m dét) téi cao 36 -15.0 m
14 Thi cong tang chdng 3 (cao d6 -15.0 m).
15 Ha muc nude ngam, thi cong dao 1an séu (3 m dit) ti cao do -18.0 m
16 Thi cong tang chéng ba (cao d6 -18.0 m).
17 Ha muc nude ngﬁm, thi cong dao 1an séu (3 m dét) t6i cao d6 -20.0 m
o 5 o i 3 A 1400, L7 26m
s n?ls/[ ig/;(s) é)!ll_(;nlﬁ >gong trinh bang phan ‘ /___ ) g _
Thong sé tudong vay: Tuong vay cir /um N %.D
Larsen duoc ép xudng véi chidu sau 30 m LS L | s || B
1N 2

200( [ 880 | 1850 3250
! 7260

880
|

200

200

Hinh 1. Mdt cat ngang thanh chéng hé dao.
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két hop cir Larsen.
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Hinh 3. Mdt cdt ngang thi céng day hé dao.

Dam H400

.

3.00

D&m H400

LGP 2:Bui hitu co
trang thai chay

3.00

D&m H400

20.00

Ci larsen

Tudng CDXM
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N\

W
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Hinh 4. Mdt cdt doc hé dao.
Bdng 5. Thong sé cir thép gia cé thanh hé dao.

Thanh phin | Théng sb La(i‘l:en Don vi
?iglnggiz L N 242,50 | c?
{\I,/rI%ment quan :(b*dl3)/12 38600 | cm?
Chiéu day d 155 |cm
Chiéu cao H 17,00 | cm
Trong lugng w 7.6 KN/m/m
Hé sb Posisson \Y 0,2

Bdng 6. Thdng sé thanh chang: hd dao duoc thi cong
thanh chong H400 x 400 x 13 x 21.

Thanh phan Thoéng s6 Tri S6 Dion
V.
P Material .
Loai m6 hinh Type Elastic
Module dan hdi E 2.10E+0g | KN/m
Dien tich tiet 2187E2 | m
dién ngang
Do cimg doci  pp 4.59E+06 | KN/m
truc
Khoang cach L 3 m

N A o e Cuw .
Thanh phan Thong so Larsen Don vi
Loai m6 hinh Material Elastic
Type
Module dan hdi E 21E+07 | KN/m?2

4.3. Két qua cia twong cwr Larsen
phwong phap quy doéi nén twong dwong

(EMS)

Hinh 5. Biéu do moment theo phiong canh dai cia
twong vay cur Larsen theo mé hinh Mohr Coulomb va
md hinh Hardening Soil.
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va md hinh Hardening Soil.

BIEU POLUC CAT

T HS-CHUA XU LY

FMCCHUA XULY

JETGROUNTING

-EMSHS
IETGROUNTING

BIEUBOLYCCAT

Hinh 6. Biéu do luc cdt theo phirong canh dai cua
fuong vay cur Larsen theo md hinh Mohr Coulomb
va md hinh Hardening Soil.
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Hinh 9. Biéu do luc cdt theo phwong canh dai cia
twong vay cur Larsen theo md hinh Mohr Coulomb
va mo hinh Hardening Soil.

BIEU BOCHUYEN V]
Tl k E —
- oo o0 ] 208 fots L] - MCCHCA KLY
Hinh 7. Biéu do chuyén vi theo phwong canh dai cuia T
nrong vay cir Larsen theo md hinh Mohr Coulomb :?:mmm

va mo hinh Hardening Soil.
4.4. Két qua ndi lwc cia tuwdng cir
Larsen phwong phiap xem nhw lam viéc
theo coc (RAS)

BIEUDOMOMENT

Hinh 10. Biéu do chuyén vi theo phwong canh dai cia
trong vay cur Larsen theo mo hinh Mohr Coulomb
va md hinh Hardening Soil

4.5. Két qua chuyén vi mit nén khi
chwa gia co thanh ho dao bang coc dat xi
mang

EN.m'm

uuuuuuuuuu 0 00 Lona im0

Hinh 8. Biéu do moment theo phwong canh dai cia
twong vay cur Larsen theo mé hinh Mohr Coulomb
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Hinh 12. Két qua chuyén vi diing cia nén theo mo
hinh Mohr Coulomb khi chua gia co thanh ho dao
bang coc dat xi mang.

4.6. Két chuyén vi mit nén khi gia cb
thanh hé dao bang coc dit xi ming theo
phwong phap quy déi nén twong dwong
(EMS)

Ll (LG 0, [AMIT] e, m
Hinh 13. Két qua chuyén vi diing cua nén theo mo
hinh Hardening Soil khi gia co thanh ho dao bang coc

3 ——— S

Hinh 14. Két qud chuyeén vi dimg a,né‘n theo mo
hinh Mohr Coulomb khi gia co thanh hé dao bang coc

ddt xi mang.

4.7. Két chuyén vi mat nén khi gia co
thanh ho dao bang coc dat xi ming theo
phwong phap lam viéc nhu coc (RAS).

Hinh 15. Két qud chuyén v diing ciia nén theo mo
hinh Hardening Soil khi gia co thanh ho ddo bang

Coc dit xi mang.
L) o

=

Hinh 16. Két qua chuyén v; diing ciia nef theo md
hinh Mohr Coulomb khi gia cé thanh ho dao bang
Coc dat xi mang.

4.8. Nhan xét

NOi luc trong tuong cir Larsen:

« Khi chua gia ¢ tuong coc dat xi ming
c¢6 duong kinh 800 mm (D800): Tir cac két qua
mo hinh tinh toan nhan thay khi mé hinh Mohr
Coulomb két qua moment trong tudng cir 1on
nhat M = 131.241 kN.m/m < [M] = 476.70
kN.m/m (moment nam trong pham vi cho
phép), so véi phuong phap giai tich M =
140.35kN.m/m (chénh léch 6.94%). Tiur @6 nhan
Xét thay khi dat nén dwoc md hinh Mohr
Coulomb s& c6 két qua gan ding voi mé hinh
giai tich hon. Luyc cét trong tuong cir khi chua
gia cb thanh coc dat xi mang déu cd gia tri ngang
nhau 16n nhat déi véi md hinh Hardening Soil
Q =277.740 KN/m so véi phuong phap giai tich
Q = 286.10 KN/m (chénh léch 3%), tir két qua
thu dugc trén, chang minh két qua md hinh phan
tir hitu han bang phan mém Midas GTS NX voi
phuong phap giai tich twong dwong nhau nén
thuc hién mé hinh tiép bai toan hb dao duoc gitr
6n dinh bang coc dat xi mang két hop véi cir
thép;

« Khi mé hinh bai toan két hop coc xi
miang dat va cir thép dé 6n dinh hé dao theo




71

TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAl, SO 35-02/2020

phuong phap EMS: Tir cAc két qua nhan thay
m6 hinh Mohr Coulomb cho két qua moment
trong tuong cir 1on nhat M = 88.657 kN.m/m,
mé hinh Hardening Soil M = 24.083 kN.m/m,
chénh léch nay cho thay duoc tuong cir nguy
hiém nhét khi mé hinh dat 1a Mohr Coulomb.
Lyc cit trong tuong cir khi gia ¢d déu c6 gia tri
ngang nhau d6i véi md hinh Mohr Coulomb 2
Q = 265.492 kN/m va mé hinh Hardening Soil
Q =283.250 KN.m/m;

« Khi m6 hinh bai toan két hop coc xi
ming dat va cir thép dé on dinh hd dao theo
phuong phap RAS: tir cac két qua nhan thdy mo
hinh Mohr Coulomb cho két qua moment trong
tuong cir [6n nhat M = 48.754 KN.m/m, mé hinh
Hardening Soil M =43.437 kN.m/m, chénh léch
ndy ciing chung t6 dwoc tudng cir nguy hiém
nhét khi md hinh dét 1a Mohr Coulomb. Lyc cat
trong tuong ctr khi gia ¢ déu co gia tri ngang
nhau ddi voi md hinh Mohr Coulomb 13 Q =
194.02 KN/m va md hinh Hardening Soil Q =
196.679 kN/m.

Chuyén vi trong tuong cir Larsen:

+ Khi chua gia ¢6 thanh hb dao bang coc
dat xi mang qua so sanh giita hai mé hinh Mohr
Coulomb, Hardening Soil va quan tric nhan
thidy mé hinh HS cho két qua gan véi quan trac
hon (vi tri chuyén vi nhiéu nhat phia trén cach
day hé dao 2 — 3 m). Khi gia cd thém thanh hb
dao bang coc dat xi mang thi chuyén vi tuong
Ctr giam di.

Do 14n cua miat nén:

« Khi chi gia cé day hé dao va chwa gia c6
thanh hd dao thi d6 lGn ctia mép ngoai va mép
trong tudng gia cd coc dat xi mang co su chénh
léch I6n va khong déu, khi két hop coc dat xi
mang véi cir thi d6 1an giam va phan bb déu, mat
khac d6 1Gn trong pham vi gia c6 coc dat xi
mang lai ting 1én do 13 16p dat nay da duoc gia
¢b xi mang nén tai trong ban than Ién G = 21
kN/m® so véi 16p 2 hién hitu ¢6 G = 14.8 kN/m®
va lép 4 ¢o G = 20.5 KN/m?,

5. Két luan va khuyén nghi

5.1. Két luan

Téng quét chung vé ndi dung nghién ctu,
danh gia viéc ung dung giai phap két hop coc
dat xi mang va cir thép dé gitr 6n dinh thanh
hé dio sau cu thé cho dy &n cai thién moi
truong nudc Thanh phd H6 Chi Minh, qua
nhitng phan tich nghién ctru da cho két luan

sau:

e Khi két hop coc dit xi ming va cir thép
con lam giam chuyén vi ngang cua tuong cir
theép :

» Theo phuong phap EMS: M6 hinh
Mohr Coulumb chuyén vi ngang Ién nhat khi
chua gia ¢6 thanh hé dao bang CBXM D800
c6 gia tri Ty = 0.018 m giam xudng 38.89%
con lai Ty = 0.011 m (vi tri cach miéng hé dao
17 m), mé hinh Harderning Soil chuyén vi
ngang Ién nhét khi chua gia c6 thanh hé dao
bang CBXM D800 c¢6 gia tri Ty = 0.008 m
giam xuéng 62.25% con lai Ty = 0.003 m (vi
tri cach miéng hé dao 17 m) ;

» Theo phuong phap RAS: M6 hinh
Mohr Coulumb chuyén vi ngang I6n nhat khi
chua gia ¢6 thanh hé dao bang CBXM D800
c6 gia tri Ty = 0.018 m giam xudng 61.11%
con lai Ty = 0.007m (vi tri cach miéng hé dao
16.95m), md hinh Harderning Soil chuyén vi
ngang I6n nhét khi chua gia c6 thanh hé dao
bang CBXM D800 c¢6 gia tri Ty = 0.008 m
giam xuéng 50% con lai Ty = 0.004 m (vi tri
cach miéng hé dao 17.25 m).

e Khi két hop CDXM va cir thép khong
chi giam chuyén vi ngang ma con lam do lGn
ctia dat xung quanh hé dao lan déu nam trong
pham vi cho phép, diéu nay dam bao cho mat
duong 1an can 1am viéc 6n dinh khdng bi nut:

» Theo phuong phap EMS: M6 hinh
Mohr Coulumb thi do 1Gn mat nén 16n nhét Tz
= 0.019 m giam xubng 47.36% con lai Tz =
0.010 m (vi tri cAch mép ngoai CbXM), M6
hinh Harderning soil do 14n mat nén Ion nhét
Tz = 0.004 m giam xubng 47.5% con lai Ty =
0.0021 m (vi tri mep ngoai CbXM) ;

» Theo phuong phap RAS: Mo hinh
Mohr Coulumb thi d6 1tn mat nén I6n nhat Tz
= 0.022 m giam xudng 34.09% con lai Tz =
0.0145 m (vi tri ca&ch mép ngoai CbXM), M6
hinh Harderning Soil d6 ltn mat nén 16n nhit
Tz = 0.005m giam xudng 36% con lai Ty =
0.0032m (vi tri mép ngoai CbXM).

e Khi két hop CDXM va cir thép lam
giam noi luc trong tuong cur thép:

» Theo phuong phap EMS: M6 hinh
Mohr Coulumb thi moment trong tuong cur
I6n nhat M = 88.657 kN.m/m giam 32.44% va
lyc cat Q = 265.492 kN/m giam 1.93% , md
hinh Hardening Soil M = 24.083 KN.m/m
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giam 79.10% va luc cat Q = 283.250 ting
1.98%

» Theo phuong phap RAS: M6 hinh
Mohr coulumb thi moment trong tuong cur 16n
nhat M = 48.754 KN.m/m giam 62.85%) va luc
cit Q = 194.04 kN/m giam 28.32% , m6 hinh
Hardening Soil M = 43.437 kN.m/m giam
62.32% va luc cit Q = 196.679 kN/m giam
29.18%.

» Ngoai ra tuong CDXM con co tac
dung chdng tham ngang cia nudc tran vao hd
dao, voi hé s thim k = 0.0864 m/ngay nén
dugc tng dung nhiéu trong cac cong trinh
thity loi, ha ting, xay dung...dé chéng thim
bo dé, tuong vay.

5.2. Khuyén nghi

- Giai phap CBXM va cir thép dé giir on
dinh hé dao nén dugc xem xét va ap dung;

- C6 thé st dung phan mém Midas GTS
NX dé md phong bai toan:

- Can ¢6 nhitng nghién ciu tdi wu su két
hop gitta CBDXM va ctr thép, danh gia hiéu qua
kinh té;

- Can nghién cau thém & cac khu vuc dia
chat khac twong dongQ
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