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Hiéu qua ctia nhém coc xi mang dat trong viéec
gitr 6n dinh mai déc ven séng Thi Vai,

tinh Ba Ria - Ving Tau

Effect of cement deep mixing group in slope stabilization along Thi Vai river,

Ba Ria Vung - Tau province
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TGM TAT:

(T Vit Nam hign nay coc xi mang dét dugc p dung trong xt Iy nén déit
yéu trong cac cong trinh dudng, kho bai kha nhigu. Tuy nhign kha it
coing trinh sir dung coc xi méng dat dé gi dn dinh cho cang trinh, dac
bigt |3 nhitng céng trinh ven séng vai myc nude 18n xudng lign tuc. Nai
dung ciia bai bao sé di sau phan tich higu qua cia nhdm coc xi mang
dat &p dung trong viéc giir dn dinh cho cang trinh céng SITV trong qué
trinh thi cang ciing nhu khai théc sau nay. Cong tac thigt k& va quan
tréc hign trudng da duoc tign hanh day do va can than dé rat ra
nhitng ket luan dugc str dung nhu nhitng hwang dén, kinh nghiém cho
nhitng cang trinh twong tu khéc.

Tir khda: Coc xi mang dat; mai ddc; dn dinh tong thé; he sd an toa

1. MO TA CONG TRINH

Cong trinh cang SITV dugc xay dung doc theo ba séng Thi Vai,
thudc tinh Ba Ria - Ving Tau. Poan chiéu dai céng trinh tiép giap
b& séng can dugc gitr 8n dinh 1a khoang hon 800m. Hinh 1 bén
dudi mé ta vi tri clia cong trinh:

Hinh 1. Vi tri xay dung cong trinh
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ABSTRACT:

Nowadays in Vietnam, cement deep mixing were applied in soil
improvement at logistic area. road with deep soft
soil...However, There are too few construction case used
cement deep mixing to stabilize, especialy with construction
nearby river. The paper is focused about the effect of cement
deep mixing that using for SITV port. Detail design and
monitoring was carried out during and after the contruction.
Monitoring data were back analysicsed to draw conclusions
which will be used as past experiences and guide lines for next
similar projects.
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2. PIA CHAT KHU VUC

Do la khu vuc canh s6ng nén dia chat khu vuc tuang d6i yéu va
kha phtic tap. Thong s6 clia cac chi tiéu ca ly cho ting I6p dat sau
khi dugc téng hop dugc trinh bay trong bang bén dudi:

H w Yw e Wi It Ip G G

m % | g/am? % % m?/yr

3.0~36 | 555 1.67 1485 | 51.9 | 1.07 | 27.6 | 0330 44

50~56 | 825 150 | 2287 | 881 | 0.82 | 49.9

70~76 | 739 | 155 2044 | 742 | 089 | 439 | 0.833 2.0

9.0~95 | 724 | 157 1.986 | 80.0 | 0.91 | 453 | 1.808 0.9

12~126 | 68.0 | 1.59 1.847 | 70.2 | 0.95 | 37.6 | 0.699 13

14~147 | 614 | 1.64 1.666 | 65.1 | 1.01 | 37.1 | 0916 1.8

3. CONG NGHE CUA PHUONG PHAP COC XI MANG DAT

& Viét Nam hién nay phé bién hai cdng nghé thi cong tru xi mang
dat la cong nghé tron khé (Dry Jet Mixing) va cdng nghé trén ust (Wet
Mixing hay Jet-grouting) - la cong nghé ctia Nhat Ban. Méi cong nghé
sé co thiét bj va day chuyén thi cdng phu hgp khac nhau.




Tru xi mang dat ban chat 1a hén hgp gilra dat nguyén trang noi
gia ¢6 va xi mang dugc phun xudng nén dat bai thiét bi khoan
phun. Mii khoan dugc khoan xuéng lam toi dat cho dén khi dat d6
sau l&p dat can gia ¢é thi quay ngugc lai va dich chuyén lén. Trong
qué trinh dich chuyén Ién, xi mang dugc bom phun vao nén dat
(bang &p luc khi nén d6i véi hén hgp khoé hodc bang bom via doi
vGi hon hgp dang vira uét).

Theo dé nghi clia Brows (1986), & khu vuc Nam A va Déng Nam
A rat thich hgp cho viéc st dung xi mang thay thé véi béi vi:

e Gia thanh clia phuong phap trén bang xi mang thap hon so
vGi vOi.

¢ Kho bdo quan véi séng trong diéu kién khi hau &m uét.

e Cudng do6 dat dugc cla xi mang cao hon voi kha nhiéu.

Coéng nghé thi cong coc xi mang dat véi két qua la tao ra cot
dat gia c6 ti vita xi mang phut ra hoa tron véi ban than dat nén.
Nh& c6 xi mang bom phun ra véi ap suat cao, cac phan tir dat xung
quanh 16 khoan bij xdi toi ra va hoa trén véi xi mang, sau khi dong
cliing tao thanh mot khéi dong nhat goi la Coc xi mang dat
(soilcrete). Coc xi mang - dat hinh thanh sé déng vai trd én dinh
nén va gia cudng d6 cho nén. Cudng d6 chiu nén cta xi mang dat
th dao déng khoang 20 + 250 kg/cm?, tuy thudc vao loai, ham
lugng xi mang va ty I& dat con lai trong khéi xi mang dat va loai dat
nén.

Tru xi mang dat dugc thi cong tao thanh theo phuong phap
khoan tron sau. Dung may khoan va céac thiét bj chuyén dung
khoan vao dat nén véi dudng kinh va chiéu sau 16 khoan theo thiét
ké. Dat trong qua trinh khoan khong dugc lay 1én khoi 16 khoan ma
chi bi pha v& lién két, két cau va dugc cac canh mai khoan nghién
toi, trén déu véi chat két dinh xi méang (d6i khi c6 thém phu gia va
cat).

Qua trinh trén déu bai phun (hodc bom) chat két dinh véi dat
trong 16 khoan, tuy theo yéu cau c6 thé dugc thuc hién & ca hai
pha khoan xuéng va rat Ién ctia mii khoan hodc chi thuc hién &
pha rdt mai khoan Ién. D€ tranh lang phi xi mang, han ché xi mang
thoat ra khoi mat dat gay 6 nhiém méi trudng, khi rdt mai khoan
Ién cach d6 cao mat dat tir 0,5 + 1,5m thi sé ding phun chat két
dinh nhung doan coc trén nay van dugc phun day da chat két dinh
la nho chat két dinh c6 trong dudng 6ng tiép tuc dugc phun (hodc
bom) vao hé khoan. Khi két thic mi khoan rat Ién khéi hé khoan,
trong hé khoan con lai dat nén da dugc tron déu véi chat két dinh
va hén hgp d6 dan dan déng cling tao thanh coc xi mang dat.

Thiét bi may phuong phap xt ly bang coc xi mang dat kha don
gian bao gbm mot may khoan véi hé thong lugi c6 dudng kinh
thay déi (tuy theo dudng kinh coc dugc thiét ké ) va hé théng sild
chta xi mang c6 gan may bom nén vai ap luc 1én téi 12kg/cm?.

4. COSG LY THUYET ON PINH NHOM COC XI MANG DAT
a. On dinh mai déc

Hinh 2. On dinh cia méi ddc khi st dung phuong phap coc xi ming dat (Bergado et al,
1996)

Ta 6 thé sir dung coc CDM d€ lam ting kha ning 6n dinh clta
nén dap vi khi dé cudng d6 khang cat trung binh doc theo mat
trugt nguy hi€ém nhat dugc danh gia béi céng thic sau:

Cave = Cu(1-a)+Scoia (2.1)

Trong do

Cu: cudng d6 khang cét ctia dat nén xung quanh.

Seol: cUGNg d0 khang cét ctia coc CDM.

A: ti dién tich x ly = (NA/BL), vGi NAcol la s6 lugng coc va tiét
dién 1 coc.

BL: dién tich vung x ly.

Sweroad (1992) da dua ra phuong phép tinh 8n dinh cho céong
trinh khi st dung coc dat tron xi mang.

Hinh 3. Gn djnh méi ddc khi st dung phuang pﬁép tron sau (Sweroad, 1992)
A

a = Zeom (2.2)
c
S - C,.Ra+R*BC, 23)
wx '
Trong dé:

Cave: cUGNg do khang cat khong thoat nudc ctia nén dat (KPa).

Cu: cudng d6 khang cét ctia coc CDM (KPa).

c: khodng céch gilra 2 coc CDM (m).

Acowm: tiét dién ctia coc CDM (m?).

a: ti dién tich xa ly.

W: hop luc tac dung (KN).

X: cénh tay don (m).

a,B: goc léch trung tam (radians).

FS: hé s6 an toan.

R: ban kinh cung trugt (m).

Kitazume et al., (1996) da dua ra cong thuc tinh cudng doé
khang cat trung binh clia coc CDM va clia dat nén xung quanh,
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Hinh 4. Dy bdo cutng do khang cat trung binh (Kitazume et al, 1996)
Cong thuc xac dinh:
Cave = COu(1-a)+Scold (2.4)
COu =kCu (2.5)

Ti s6 gitra Ccom/Cu la khodng 100.
b. Su truot khi sit dung phuong phap tron sau
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Bang 1. Tai trong khai thac cia khu vuc x(r ly nén

_ Cao trinh phu tai dang thi Tai trong thiét ké
STT Khu vife Vit cong Sau khi hoan thanh

: B séng Tu BHO3 dén BH10 +9.00 40 KPa
(Riverside) T BHO6 dén BHO7 +9.50 40 KPa
Cong bén Tir CPTu01 dén CPTu15 +9.00 40 KPa

2 (Culvert side) FV05 +8.50
CPTu12 +9.50 20KPa

Khu cay xanh
3 hién hitu FV12 va CPTu04 +9.50 40 KPa
( Existing plant)

Bang 2. Bang téng hop két qua kiém tra &n dinh tir cong thiic

Khu vuc B& s6ng Thi Vai
Vi tri h6 khoan BHO3 BHO6 BHO7 BH10
. B&rong B 208 2838 2838 208
Thong s6 CDM Cao d6 mai 180 230 210 19.0
. Thi cong 131 138 142 124
On dinh trugt - Fss Khai thac 139 165 169 135
P Thicéng 1.6 2.15 245 14
On dinh 13t - Fso Khai thac 1.86 248 257 151
Kha ndng chiu tai cho Thi céng 4.85 1.33 1.46 5.23
phép - g Khai thac 175 174 1.76 558

Bang 3. Bang t8ng hop két qua tinh toan bang phan mém GEO-SLOPE VA Plaxis 2D

Vi tri mat cat tinh toan BHO3 BH06 BHO7 BH10
Hé s6 an toan FS khi thi cdng 1.898 1.465 1.906 1.945
GEO-SLOPE Hé s6 an toan FS khi khai thac 2.132 1.67 2.308 2457
Plaxis 2D Chuyén vi ngang tai vi tri dinh khi CDM (mm) 10 17 5 7
Chuyén vi dung tai vi tri khdi dinh CDM (mm) 100 150 40 60
= W(E) | Pas (E) Riverside
. Hom :
- PR [=] (E} [ ‘
- =i e e _
D Pa(E}— Hoo ¥ Wi e— Py (E) =
: WI= E;
’ - >Ry - ; .

Hinh 5. Gn dinh trugt cho d&t nén (Bergado et al,1996)

Hé s6 an toan khang trugt nén dugc chon khoang 1.2 khi & trang
thai tinh va bang 1.0 khi tinh trong diéu kién cé xét dén dong dat.
_RF+F, +P,(E)

FS
s H

(2.6)

Trong dé:

Nwt : t8ng luc diing tac dung l1én mat day = Wse + Wr + Pavg

H : téng luc tac dung theo phucng ngang = Pasg) + Pang[Hwr +
Hws + Hwu]

(E) : xét dén dong dat.

Rf : = Nwmtan®

Fu: gid tri min (Wutan®,Cz-p)BLS).

@ : goc khang cat trong I6p dat cliing bén dudi.

Ciz=): stic khang cat khéng thoat nudc tai dé sau D

5. DANH GIA ON PINH CONG TRINH CANG SITV

a. Téng quan

Viéc gitt 8n dinh cho cong trinh SITV doc séng Thi Vai dugc mo
td nhu hinh bén duéi:
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Hinh 6. Mt béng téng thé (DM giif 6n dinh clia cang SITV

b. Piéu kién thiét ké

Tai trong phai dugc xem xét theo 2 giai doan, dang thi cong va sau
khi hoan thanh. Cac cao trinh phu thu dang thi cong va tai trong thiét
ké sau khi hoan thanh phai dugc gia dinh nhu trong Bang 2

c. Tinh toan thiét ké giit 8n dinh

Kh&i CDM sé dugc kiém tra, bao gém cac tinh toan sau:

4+ On dinh truot phang theo mat trugt dusi chan CDM

4+ On dinh lat quanh mép dudi chan CDM

4+ On dinh truot cung tron

4+ Kha nang chiu tai ctia khoi dat bén dudi chan CDM do lat CDM

d. Két qua tir cdng thiic giai tich

e. Phan tich phan t& hitu han va sai phan hiru han

Trong nghién ctu nay, 2 phuong phap phan t& hiu han va sai
phan hitu han dugc 4p dung cho viéc tinh toan kiém tra 8n dinh cho



T F e AN Wasee
ST I Une'sgee 8807
T R ey
5 wfrmmm S=ara =
: o Bafesrh
o S CS

Hinh 7. Két qué kiém tra 6n dinh bang GEO-SLOPE tai hd khoan BHO3

Herizontal displaceme
Extremae Ux -85 551

ante (Ux)
0-3m

Hinh 8. Két qué ki€m tra chuyén vi ngang clia cong trinh tai hd khoan BH03

cbng trinh théng qua 2 phan mém chuyén dung la GEO-SLOPE va
PLAXIS 2D. Mét s6 két qua dai dién dugc thé hién trong hinh 7 va hinh
8. K&t qua téng hgp mo phdng duoc trinh bay trong bang 4 bén dudi.

6. KET LUAN

< Cac hé s6 an toan theo cong thuic giai tich: 8n dinh trugt, n
dinh lat, kha nang chiju tai cho phép c6 gia tri Ién hon gia tri cho
phép. Diéu nay cho thady su phu hgp khi st dung khéi CDM dé gilr
6n dinh.

£ Heé s6 an toan téng thé cho toan b6 céng trinh khi st dung
phan mém GEO-SLOPE trong ca giai doan khai thac I6n hon giai
doan thi cong khéa nhiéu. Do d6, giai doan nguy hiém cho céng
trinh nhat chinh la giai doan thi céng.

+ Két qud chuyén vi ngang téng thé theo két qua Plaxis 2D
tuong doi nho, tuong thich véi gia tri quan trac piezometer & hién
trudng cho thay kha ning gilr 6n dinh ctia khai CDM kha t6t trong
truong hop dia chat doc b séng rat yéu va phuc tap.

< Chuyén vi theo phucong dung - d6 ltn trén dau coc CDM kha
nho so véi do 1an cha khu bai bén trong (xr ly nén bang gia tai
trudc két hgp vai bac tham va bom hut chan khéng). Do d6 khi
muén tiét kiém thai gian xt ly nén va khéng ché t6t do lan du co
thé& 4p dung coc CDM dé xtt ly nén dat yéu
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