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Tém tit: Hinh thirc chong do ho mong sau dwoc sir dung khd pho bién la twong coc nhoi vi tién do
thi cong nhanh va chi phi thdp hon twong ba rét. Tuy vay, trong thiét ké va thi cong twong coc khoan
nhoi khéng dam bao kin khit giita cdc coc sé bi dong tham cuon tréi dat ngodi vao trong h6 mong gay
lin sut, mit cong trinh ldn cdn, lam chuyén vi tuong ho mong. Bai bdo gici thiéu ket qua phan tich xu
Iy su co  cho mét cong trinh ho mong sir dung hinh thirc tuong coc khoan nhoi, nén dat yéu, myc nuée
ngam cao, khong co mang chong tham. Gidi phap xu Iy la khoan phut tao coc xi mang ddt tai phan
tzep gidp cdc coc khoan nhoi d@é chong tham va gia co phan dat yéu phia trong ho mong dé chong day
troi. Trong bai todn phadn tich chuyén vi va néi lyc ciia tuong mong cé xét den anh huong cua ap luc
dat bi dong theo nguyén Iy lo xo chiu nén khong chiu kéo thong qua phan mém FRWS7.2 va Midas
NX. Két qua tinh todn thiét ké va thi cong cho thdy, gidi ' phap dé xudt xir ly trigt dé tham va day troi,

dam bao an toan thi cong ho méng va céng trinh lan cdn. Kién nghi cac hé méng trong do thi chong
do bang twong coc khoan nhoi phai diea hang muc chong tham cho tuong tir ngay giai doan thiét ké
dé dam bdo an toan cho ban than hé mong va céng trinh lan cn.

Tir khéa: Ho méng sdu, Coc ddt ximang, Tuwong coc khoan nhoi, Cat chay, Tham hé mong.

Summary: Because of fast construction progress and lower cost than the diaphragm wall, soldier pile
walls are commonly used in deep excavation. However, when designing and constructing soldier pile
walls, tightness between the piles is not assured, the permeate flows the outside soil into the excavation,

causing subsidence, cracking adjacent buildings, shifting the wall. This paper presents the results of
troubleshooting analysis for an excavation project using the form of soldier pile wall, without
waterproofing membrane, under soft ground conditions and high underwater level. Using soil cement
columnms at the junction of bored piles to waterproof and reinforce the weak soil inside the foundation

pit to avoid push-up. The displacement and internal force of the soldier pile wall was analyzed by using
FRWS?7.2 and Midas NX software to consider the effect of passive earth pressure by compression-

springs theory. The results of the design and construction calculations show that the proposed solution

handles infiltration and push up thoroughly, ensuring the safety of excavation construction and
adjacent buildings. Thanks to those findings, the paper propose that foundation pits supported by
soldier pile walls in urban areas have to consider waterproofing items from the design stage to ensure
the safety of the excavation itself and adjacent buildings.

Key words: Deep excavation; Soil cement colunm; soldier pile wall, sand boiling, seepage

1. PAT VAN PE tuong dang ban 1a hinh thirc duoc dung phd
bién nhat d6i voi hd méng sau. Cac hinh thic
két cAu tuong ban gdbm: tudng lién tuc (coc
ba-rét), tuong coc khoan nhdi, tuong thép
hinh két hop coc xi ming dat, va tudng cir

Trong thi cong hd moéng sau thuong gip cac
hinh thtrc chéng d& phd bién nhu: dio tao mai
dbc, twong dinh dat, tudng neo, tudng trong
luc xi ming dat, va tuong dang ban. Trong do,
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thép hoe_jtc bé téng [1]. Chon céc‘ hinh thuc
tuong ho mépg can can cur vao dicu kién dia
hinh, dia‘ chat, thuy vén, méi‘tru:(‘mg Xung
quanh, diéu kiér} thi cong, yéu cau st dung ho
mong, d sdu ho moéng va quy mo cong trinh,
V.V...

Hinh thire tuong coc khoan nhdi dugce sir dung
kha phd bién v&i duong kinh coc thuong tir
0,4 m dén 1,2 m, khoang cach khe ho giira
bién ngoai céc coc tr 0,15 m dén 0,20 m. Dé
chéng thdm qua khe hé coc khoan nhdi, phia
sau lung tuong coc dugc phut mang chéng
tham bang coc xi mang dat. Mang chong tham
c6 thé thi cong bang phuwong phéap tron co
(Mechanical Grouting — thuong 1a tron kho)
va tron tia (Jet Grouting — tron udt). Theo
phuong phap tron co, coc xi ming dat dugc
tao béng may tron hai truc hodc ba tryc [2],
ngodi ra c6 thé ding may tron sau truc dé nang
cao toc do thi cong [3]. Mit bang bb tri tudng
coc khoan nhdi két hop coc xi ming dt
thuong dugc bd tri nhu thé hién trén Hinh 1.
Giai phap két hop coc khoan nhdi va coc xi
ming dat ndy c6 uu va nhuge diém nhu sau.
Uu diém: Cong nghé thi cong don gian, mat
bﬁng bd tri linh hoat, pham vi Grng dung 16n,
thich hop voi cac tang dat khac nhau, gia
thanh gidm so v&i coc ba rét, tiét ki€ém thép,
thich hop véi nhiéu hinh thirc chong d& hé
moéng. Nhuge diém: Khé xtr 1y thadm khi gap
su ¢d.

Trong thiét ké thi cong tudng coc khoan nhdi
lam tuong hd moéng it quan tdm dén chong
tham, tirc 13 bo qua mang chdng thdm bang
coc xi miang dat. Khi thi cong dao dét trong
hé moéng dong thAm s& cudn trdi cac hat dat

min, hat cat phia ngoai ho6 méong vao trong ho
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mong gay lan sut, nit cong trinh lan cén, lam

chuyén vi tuong hd méng gay mat an toan cho
cong trinh. Bai bao gidi thiéu két qua phan
tich xtr 1y sy ¢d cho mot cong trinh hé moéng
thuc té sir dung hinh thirc tuong coc khoan
nhéi, nén dat yéu, muc nudc ngﬁm cao, khong

c6 mang chong tham.
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& Coc XMP 1 tryc

@ Coc bé tong CD Coc XMD 2 truc

O Coc khoan nhoi

Hinh 1: Hinh thirc bo tri twong coc
khoan nhoi két hop coc bé tong cot thép

hodc coc xi mang dat

2. PHAN TiCH SU CO CONG TRINH HO
MONG SAU
2.1. Giéi thiéu cong trinh hé méng

Cong trinh hé méng nam trén duong Nguyén
Khanh Thién, Thanh phé Hai Phong. Hb
mong c6 dd sau trung binh 1a 5,5 m, chd sdu
nhét 1a 7,2 m, chu vi hd mong 1a 325 m, cao
trinh dinh hé moéng 1a 0,000 m. Hinh thirc
chan giit hd moéng bang tudng coc khoan nhoi
c6 duong kinh D=400@450, chiéu dai coc la
15.0 m. Str dung mot tang thanh chdng bang
thép hinh H350x350x12x19, ndm & cao trinh
-2.000 m. Phia Tay hd méng 1 hai ngdi nha
cao 4 tang, nim cach mép hd mong tir 0,8 m
dén 1,0 m. Mit bang hé méng nhu Hinh 2.
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Hinh 2: Mt bang hé méng

2.2. Md ta sw ¢

Khi thi cong dao hé mong dén do sau khoang
2.5 m (da lip dip mot phan hé thong thanh
chéng) thi xdy ra hi¢n tugng nudc thAm, 10 ri
vao trong h mong, kéo theo cac hat cat, hat dét
min, 1am 1Gn sut mat dat quanh h mong,
chuyén vi dinh tuong hé méng. Pic biét lam
nirt nha 1an can cach mép hdé mong mot khoang
tir 0,8m -1,0 m. Sau khi xay ra sy ¢ Chu dau tu
da cho dimg thi cong, lp dit cac mbc quan tric
In va chuyén vi tudng hé méng va nha lan cén,
xir Iy thAm so b bang cach xay tuong gach ap
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Hinh 3: MGt cdt ngang ho méng

vao tuong hd mong, danh gia lai ho so thiét ké
va khao sat kiém tra lai dia chét.

Thoi gian bat ddu quan tric bat dau tur
15/7/2016 d&n ngay 18/7/2016, chuyén vi 16n
nhét do duogc 12 20 mm tai thoi diém mua to,
dén ngay 31/7/2016 chuyén vi ting khong
dang ké. Két qua khao sat lai dia chit cho thiy
cac 16p dia chét thay ddi tuong d6i 16n nhu:
16p dét san lap day dén 6 m, khong nhu khao
sat ban dau 1a 2,5 m; chiéu day 16p 2 bun sét
day 6,4 m, khdo sat ban dau 1a 7,2 m. Muc
nudc ngﬁm thuc té chi cach mat dat ty nhién la
1,5 m.

Hinh 4: Mt s6 hinh dnh hé mong. a) Ving chong tai vi tri cong trinh ldn cén,
b) Chuyén vi ciia tuong khi dao xuong -2,5 m; ¢) Chuyén vi cuia twong khi ldp ddt thanh chong -2,0 m;
d) Khao sat tai vi tri cong trinh lan can e) Nude cuon theo hat ddt min va cdt vao trong hé
méng; f) Bé tri cdc moc quan trdc trén cong trinh lan cdn, g) Nt céng trinh lan cdn
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Bién phap chdng d& hdé mong dugce Iya chon 1a
coc khoan nhdi D400@450, mac M300, khong c6
16p chong tham giita hai khe coc nén di lam cho
nude thim qua khe va kéo theo cac hat min bén
ngoai hé méng. Phan thiét ké tuong chwa cha ¥
dén viéc khong ché nudc ngam. Can ctr vao thong
sO dia chit m&i tinh toan lai tai mat cét siu nhat H
= 7.2 m thi thdy rang: chiéu dai coc khong dam
béo, hd mong bi déy trdi, hé sd an toan téng thé
Ky =1.21 < [K4] = 1.3; Hé s6 déy trdi Kz =1.23
< [Ka] = 1.60; Hé sb 6n dinh 1at K;= 1,05 < [K]
= 1.1; Chuyén vi 16n nhat khi dao dén day hd
mong la 58 mm; H¢ s6 6n dinh thdim Ky=1.07 <
[Kn] =1.15.

2.3. Xir Iy sw cd

Hinh 5: Mt bang bé tri gia cé coc xi mang dit

Lua chon may thi cong: Cong nghé tao coc xi
méng dat c6 thé sir dung phwong phap tron co
(Mechanical Grouting) va trdn tia (Jet
Grouting). Theo phuong phéap trdn co, coc xi
méng dat thuong duoc tao bang may tron hai
truc hodc ba truc [2], ngoai ra c6 thé dung may
tron sau truc dé nang cao tc do thi cong [3].
Thuec té cho thdy cudng d6 cta coc xi ming dat
thi cong theo phuong phap tron co twong ddi
thép. Vi du v6i may tron ba truc va ham lugng
xi mang 20 %, thi cong trén nén dat yéu, cuong
dd cua coc dat ximang chi dat dugc tir 0.41 MPa
dén 0.49 MPa [4]. Trong trudng hop nay, coc
dat ximang chi yéu c6 tac dung chdng thdm cho
h6 mong, khong cé tac dung 16n trong viéc nang

[ KHOAHOC
Do cong trinh da thi cong dao mong duogc
khoang 2,5 m, cac két cau tudng chin bang coc
khoan nhdi da duge hoan thién véi chiéu dai
15,0 m, hé thong thanh chdng ciing da lap dit
dugc hon 50% nén phuong an thay thé két cau
chdng d& méi 1a khong kha thi. Van dé can giai
quyét 1a chong diy tréi hd mong, khdng ché
chuyén vi va chin dong tham. Giai phap xtr 1y
dé xuét nhu sau: (1) Chong day troi hd mong
bing cac coc xi ming dat D1000@800, bd tri
thanh cac khéi cach quing bén trong hd mong;
(2) Khéng ché chuyén vi tuong hd mong bang
cach tang lyc kich thuy luc; (3) Chdng thdm cho
tuong hé moéng biang coc xi ming dat
D800@600.
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Hinh 6: MGt cdt ngang ho méng
sau khi gia co

cao kha nang chiu luc cua tuong mong; thanh
phan chiu Iwc chinh cua tudng mong 1a thép
hinh. Theo phuong phép trdn tia, coc xi mang
dat c6 cuong do va kha niang chong thim cao
hon nhiéu so v&i phuong phap tron co. Cling
v61 ham lugng xi mang 20 % thi coc xi mang
dat dat duoc cuong do khong nho hon 0.7 MPa
va hé s6 thim dat tir 107 cm/s dén 10 cr/s [5].
Do vay, cuong dg cua tuong mong thi cong theo
cong nghé Jet — Grouting tang 1én déng ké nho
cudng do clia coc dat ximang.

Do diéu kién mit bang thi cong hep, ¢é vi tri
tim coc xi ming dat cach cong trinh lan cén chi
khoang 40 cm, phai lam san dao so hd mong da
dao sau 2 m, nén lya chon may thi cong coc xi
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méng dit can phai nho gon, trong luong nhe.
Phuong an lya chon may thi cong 1 truc (Jet-
Grouting) 1a hop ly.

3. TINH TOAN ON DINH GIAI PHAP XU’
LY SU CO

3.1. Phuwong phap tinh toan

Mo hinh toan dugc thiét lap dua trén mdi quan
hé bién doi giita chuyén vi va ap lyc dat trong
qué trinh thi cong va nguyén ly dam trén nén
dan hoi. M6 hinh lam viéc trong moi truong dan
hoi tuyén tinh, khong xét dén truong hop mo
hinh bi pha hoa1 da duogc ép dung. Trong mo
hinh todn mdi quan hé giira giita ing suit va
bién dang duoc 1y tudng hod, qua trinh tinh toan
dién ra don gian. Phwong trinh can bang co ban
cta mo hinh la:

F=KD (1)

Trong d6: F: Ma tran ngoai lyc; K: Ma tran do
cing; D: Ma tran chuyén VI

Ving dét phia ngoai hd méng chiu nén khi lap
dat thanh chdng va ting dy tng luc, ding mot
hé s6 dan hdi phan anh tinh dan hdi cua nén dat
tai khu vue nay (g6i d& 10 xo). Trong qué trinh
thi cong ving dit phia sau tudng ludn bién ddi

Lo xo dit

trang thai kéo va nén, ting vdi trang thai kéo
(cuong do 10 xo K4= 0), tng voi trang thai nén
(K4# 0). Trong qua trinh tinh toan s€ phan tich
ting gbi d& 16 xo chiu kéo hay chiu nén. Cac
261 d 10 xo chiu nén thi 6 ctng cta cac gdi dd
nay s€ dugc cong vao trong ma trdn d6 cung K,
con chiu kéo thi khong. Nguyén ly tinh toan nhu
sau: Hé thong két cau co n-1 phan tir tuong mg
voi n tiép diém, ma tran do cung K la ma tran
vudng 2n x 2n (Hinh 7), cac vi tri co gbi d& 10
x0 s€ dugc cong vao duong chéo cua ma tran
d6 cing K. Vi du, tai vi tri tiép diém tha & c6
ton gbi d& 16 xo chiu nén, thi tai phan tir K(24-
1,2k-1) cdng thém cudng do 10 xo K.
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Hinh 8: M6 hinh tinh todn. a) mdt cdt ngang hé méng; b) mdt bang ho méng

M5 hinh tinh toAn mit cat ngang hé mong (phan
mém FSRW 7.2) va mit bang hd méng (phan
mém Midas NX) xét dén tac dung khang luc ciia
dat sau tuong, dya trén mdi quan hé giira dat va
tuong, tuong va hé thong chéng d& xay dung
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mot hé thong g6i d5 16 xo dit xung quanh hd
mong, gan voi xa quay G6i d5 10 xo phan thanh
hai truong hop dé xir 1y trong qua trinh tinh
toan: Khi chuyén vi tinh duwgc am, xac dinh
duoc nén dan hdi 1a chiu nén, sé ap dung h¢ )
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dan hoi cho nén dan hoi dé tinh toan; khi chuyén
vi tinh dugc duong, nén dan hdi duoc xac dinh
1a chiu kéo, s€ khong ap dung nén dan hdi nira,
cho h¢ s6 dan hoi bang khong. Két qua tinh toan
xac thuc véi thuc té va thay duoc sy phat huy
lam viéc ctia hé thong chdng d&. So do tinh toan
mit cat ngang va mit bang hd mong nhu Hinh
8. Giai phuong trinh (1) ta xac dinh dugc
chuyén vi ciia hé théng ké cAu chong d5, sau do
xac dinh bién dang thong qua phuong trinh diéu
chinh va cudi cung tinh dugc Ung suét cua hé
thdng ké cAu chdng d& [6], [7].

3.2. Tinh toin kiém tra 6n dinh ciia twong
sau xur ly
3.2.1. Lap mo hinh tinh toan

Mb hinh tinh toan mit ct ngang duogc lap trén
pham mém FRWS 7.2, mit cit tinh toan Hinh

[ KHOAHOC
9a. Phan mém FRWS 7.2 1a phin mém chuyén
dung tinh toan hé mong siu dugc cong ty
Qimingxing - Tongji Thuong Hai phat trién tir
niam 1995. Phin mém c6 giao dién don gian,
thao tac don giai c6 thé Iya chon bat ky hinh
thirc chéng d& hé mong, giam dang ké khdi
luong cong vi€c tinh toan, ludn cdp nhat cac
thanh tyu khoa hoc va cong nghé méi nhit [8].
Két qua tinh todn mit cat ngang trén pham mém
FRWS 7.2 s& 1 thong sd dau vao dé tinh toan
mit bang hd mong. M6 hinh tinh toan mit bang
duogc lap trén phin mém Midas NX, Hinh 9b
[9]. Qua trinh tinh todn cén cr vao cac giai doan
thi cong va chia lam 3 giai doan nhu sau: Giai
doan 1: Khai bao dy tmg luc cho thanh chdng
chinh, thanh chéng goc; Giai doan 2: Khai bao
dy ung luc cho dam bung cd; Giai doan 3: Khai
bao lyc tac dung 1én hé thong thanh dam.

Hinh 9: Ldp mé hinh tinh todn. a) tinh todn mdt cdt ngang bang phan mém FRWS 7.2;
b) tinh toan mat bang ket cau ho mong bang phan mem Midas NX

Diéu kién dia cht trong Bang 1, thong s6 vat lidu trong Bang 2.

Bang 1: Pia chit vi tri cong trinh nghién ciru [8]

. o4 Chiéu day (m) Y C (0] m

T Loai dat Troae T san | GN/md) | (kPa) | (9) | (MN/m)
1 Lop 1: Dat lap 2,5 6,0 | 17,0 | 10,0 | 10,0 1,5
2 Ldp 2: Bun sét 72 | 64 | 163 | 27 | 26 1,0
3 Lop 3: Sét déo mém 27 |34 1 179 | 90 | 69 1,5
4 Lop 4: Sét déo chay 105 | 142 | 17,0 | 50 | 4738 2,0

Bang 2: Thong s vat liéu [8]
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At 1 n E y c ® m
T Vatlieu (N/m) | (N | (kPa) | () | (MN/m?)
1| Coc khoan nhdi D400-M300 | 28500000 | 25,0
2 [Thanh chéng H350x350x12x19] 210000000 | 78,0
3 |Coc xi mang dat D800, D1000 190 | 250 | 250 6

3.2.2. Két qua tinh todn

Két qua tinh toan chuyén vi 16n nhit cia tudng
moéng theo phin mém FSRW 7.2 14 42,5 mm,
theo phﬁn mém Midas NX 1a 34,5 mm. Hé $6

an toan téng thé K, = 1.32 > [K,] = 1.3; Hé sb
day troi Kz = 1.65> [Ka] = 1.60; Hé s6 6n dinh
lat K;= 1,12 > [K7] = 1.1; Hé s 6n dinh thdm
Kin=1.2>[Kn] = 1.15; Cac thong sb tinh toan
déu dam bao 6n dinh cong trinh [10], [11], [12].

Khang lyc (kKN/mx100)  Chuyén vi (mmx10) Mo men (kN.mx100)  Luyc cét (kNx100)
0 5 10 0 2 4 & 5 0 5 10
30.0~103.7kN/m
5 | 5
J ,
10 1
——I15 “1£

Chuyén vi (0.5~42.5) M6 men (-88.1~89.4)

Luc cit (-43.6~68.6)

Hinh 10: Chuyén vi va noi lyc cua tuong

Trudc khi gia ¢6, Kz = 1.23

Sau khi gia ¢6, Kz = 1.65

Hinh 11: Két qu tinh todn ddy tréi hé méng

3.2. Nhan xét

Sau khi gia c6 chéng day trdi hd mong bang cac
coc xi miang dat D1000@800, bd tri thanh céc
khdi cach quang bén trong hd mong; Khong ché
chuyén vi tuong hé méng bang cach ting luc
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kich thuy Iyc; Chdng thim cho tudng hé méng
bang coc xi ming dat D800@600. Két qua tinh
toan cho thdy rang day hé méng khong bi day
tréi voi hé s day troi tinh toan dwoc 1a Ka =
1.65 > [Ka] = 1.60, Hinh 11. Chuyén vi 16n
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nhat cua tuong tai vi tri c6 cong trinh lan can la
34,5 mm, Hinh 12a. Tuong hé méng dam bao
didu kién chdng thim véi Kpn= 1.2 > [Ku] =
1.15. Cong trinh sau khi gia ¢cb dam bao diéu
kién On dinh tong thé K = 1.32 > [K,] = 1.3

a) Chuyén vi

¢) Luc cit

[ KHOAHGC
va 16n hon gia tri on dinh tong thé trudc khi gia
¢ 1a K, = 1.21. Giai phap gia ¢ tuong hd
moéng bang coc xi ming dat thi cong theo
phuong phéap Jet- Grouting ddm bao an toan cho
cong trinh.

b) Luc doc thanh chéng

d) M6 men

Hinh 12: Két qua tinh todn chuyén vi va ndi lwc két cau chong dé bang phan mém Midas NX

4. KET LUAN

Nguyén nhdn xay ra sy cd tham va day troi ctia
cong trinh hé mong néu trong nghién ctru nay
14 do chwa danh gi4 chinh xac chiéu day 16p dat
yéu, trong khi thiét ké bién phap chéng d& hd
moéng di bo qua viéc chdng thim cho tudng
moéng, 1am cho dong thim chay tir ngoai vao
trong hé mong va cudn trdi cac hat dét, sinh ra
hién trugng cét chay, gay nirt, nghiéng nha lan
can va chuyén dich dinh tudng moéng.

Giai phap xur ly 1a khoan phut tao coc xi mang
dét’ tai pl}ﬁn tiép giép cép coc kl}oan nhdi dé
chong tham va gia c6 phan dat yéu phia trong

h6é mong dé chdng day trdi. Giai phap dé xuat
da xu ly triét dé tham va day tr6i, ddm bao an
toan thi cong ho moéng va cong trinh lan can.
Kién nghi cac h mong trong d6 thi chéng d&
bang tudng coc khoan nhdi phai dua hang muc
chdng tham cho tudng ngay trong giai doan
thiét ké dé dam bao an toan cho ban than hd
mong va cong trinh 1an can.

Loi cam on

Tac gia xin chan thanh cam on Cong ty C6 phan
Tu vin Pau tu va Chuyén giao Cong nghé Viét
Nam d3 cung cap cac tai liéu vé thiét ké va thi
cong cong trinh.
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