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TGM TAT:

(T Viet Nam hign nay, phuong phép xt Iy nén bing cd ket chan
khang duge &p dung kha phd bign tai nhirng khu vurc ca lap dét yéu
day. Dac biet 3 khu vue hau cén kho béi trong nhitng cum céng lon
& ben canh bir sang. Ap dung phuang phap cd ket chan khang ket
hop vai gia tai trudc va bac thdm giap giam dugc chiéu cao gia tai
diéu nay gap phén giir an dinh cho cong trinh tranh bi sat |& trong
sufit qué trinh thi cong. Nai dung cda bai béo sé danh gig ket qua
ciia viec két hop nay. K&t qué quan trac thuc t8 sé dugc phan tich
nguoc dé tir do co nhitng ket luan, kign nghi lien quan nham muc
dich huéng dan, kinh nghiém cho nhitng céng trinh tuong ty khac.
Tir khod: Gia tai trude; xir [y nén; bom hit chan khang; phan tich
nguoe.

ABSTRACT:

Nowadays in Vietnam, vacuum consolidation method has been
applied as normal method for these area with deep soft soil.
Especial with logistic area belong to huge terminal group, nearby
river. The vacuum consolidation method combined with preloading
method and prefabricated vertical wick drain that made to reduce
high of sand loading. The paper is focused about the assessment
of vacuum consolidation method combined with preloading that
using for SITV port. Monitoring data were back analyzed to draw
conclusions which will be used as past experiences and guide
lines for next similar projects.

Keyword: Preloading; soil improvement; vacuum consolidation
method; back analysis.

1. MO TA CONG TRINH

Cang SITV c6 dién tich 33,7ha, la cang boc xEp container va
hang héa téng hgp ndm bén canh song Thi Vai thudc tinh Ba Ria -
Viing Tau. Hinh 1 bén dudgi m6 ta vi tri cla cong trinh:

Bén container dai 73o0m, tau 50,000 DW
Dién tich 33.7ha
Tai Ba Ria - Viang Tau, Viet Nam e

Hinh1. Vi tri xdy dung cong tr‘ln o

2. DIA CHAT KHU VUC

Can ct vao két qua diéu tra dat va thi nghiém trong phong thi
nghiém, cdu tric dat cta khu vuc du an dugc chia thanh 4 Iop
chinh tir trén xuéng nhu sau:

< Lép 1 - Dat yéu bao gém 4 |16p phu dua trén cac dac trung
vé cudng dé va kha nang chiu nén:

L&p 1a: (CH) Sét rat mém véi chat hiru co va manh vo mau xam
xanh, xam den.

L&p 1b: (CH) Sét mém, xam xanh, xam den.

Lép 1c: (CL) Sét vira pha cat, mau xam xanh. Lép nay cé d6 day
nho va dugc coi la 16p 1b cho thiét ké bao tén.

% Lép 2 - Dat cat

LSp 2a: (SP-SM) Cat min dén trung binh Ian bun, mau xam
trang, xam xanh, trang thai roi.

LSp 2b: (SW-SM) Cat min dén trung binh, c6 1an bun va moét sé
s0i, mau vang, xam trdng, xam xanh, trang thai dac via.

+ Lop 3: (CH / CL) Sét cliing, mau xdm xanh, vang xanh, nau dé.

¢ LAp 4: Da granit, da phong hda cao, trang thai cing.
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3. GIGI THIEU PHUONG PHAP GIA TAI TRUGC KET HOP BAC
THAM VA BOM HUT CHAN KHONG:

Ky thuat gia tai trudc: Mot cach téng quan, gia tai trudc 1a qua
trinh nén dat bang ng suat thdng diing do con ngudi tao ra trudc
khi xay dung céng trinh (truyén tai trong én dinh lau dai vao dat
nén). C6 hai ky thuat gia tai trudc thong dung la gia tai truyén
théng va gia tai chan khéng.

Gia tai truyén théng: Dung vat liéu phu (dat, cat, da,...) dap
Ién bé mat dat can gia ¢ d€ tao ra ap luc tac dung lén nén. Néu
nén dat bao hoa nudc thi ban dau nudc 16 rong sé ganh chiju toan
bo tai nay va lam tang &p luc nudc 16 rdng. Theo thai gian nudc 16
réng thoat ra, dat cé két (Iun xuéng). Trong mét s6 trudng hgp
phai chia thanh nhiéu giai doan gia tai dé tranh cac su c6 truot,
mat 8n dinh c6 thé xdy ra. Néu tai tam thdi cao han tai trong céng
trinh thi phan du ra goi la tai phu thém.

- Phu tai

Tai trudc

Hinh 2. Nén dat dugc gia tai trudc

Gia tai bang bom hut chan khéng: Trong mét s6 trudng hap
bién phap dap gia tai khdng kha thi do nén dat qua yéu, kho thi
c6ng hodc dé xdy ra trugt mat én dinh thi phuong phap gia tai
chan khong sé hop ly hon. Trong phuong phap nay, tai phu thém
dugc thay thé bang ap sudt khi quyén va sé lam tdng nhanh qua
trinh ¢ két hon.

Bon chira tao
chénkhéng
/ Bom hut chén khéng

Ap suat khi quyén ; "

triing thoat nwdc phia ngoai

Hinh 3. Minh hoa nquyén Iy lam viéc ca phuong phdp gia tai trudc két hop véi bac
tham va bom hit chan khong

Phuong phép gia tai bang chan khéng, mét cach don gian
nhat, gém c6 mot hé théng dan thoat nudc thadng ding va mot I6p
thoat nuéc ndm phia trén, ngdn cach véi khi quyén bang I6p mang
khong tham. Cac kénh thoat nudc ngang dugc lap dat trong I6p
thoat nuéc va ndi véi bom hit chan khéng. DE duy tri su kin khi,
I6p mang ngan dugc dan dén cac dudng muong bao va lap day
bentonite vao d6. Ap luc ngugc (dm) dugc tao ra trong I8p thoat
nudéc bing may bom hut chan khong. Ap luc am nay kéo theo &p
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suat nudc 16 rong am, két qua la lam tang Ung suat hiru hiéu trong
dat nghia la lam dat c6 két nhanh.

4. COSGLY THUYET TiNH TOAN

a. Dd tang (ing suat gia tang

DO gia tang Ung suat gia tang do cac trudng hop tai trong sau,
A01v, kPa

v" Khi nén chiu ap luc do tai trong clia nén dap tur cao trinh mat
béc hitu co lén cao trinh thiét ké va tai trong st dung.

v Ap luc do d6 lun cé két sa cap.

AO-IV = (MHTLevel - BHCLevel) ytq+ Sc “(y=9.81)

Trong dé:

BHCrevel : Cao trinh béc hitu co
MHTLever : Cao trinh médt hoan thién.

q : Tdi trong st dung

Se :D6 lUn 6 két sa cap.

Y : Dung trong tu nhién cat dap

DO gia tang ling suat gia tang do ap luc bom hat chan khéng la
Pvacuum, t5ng ép |UC Ao2y,, kPa
AO—ZV = (MHTLevel - BHCLevel) rt Sc (r—9.81)+ Pv

acuum

Do gia tang Uing suat gia tang do ap luc do gia tai véi chiéu cao
13 Hsurcharge, téng ép luc Aosy, kPa

AO-3V = (MHTLevel _BHCLevel) vt Sc (y=9.81)+

+Pvacuum + HSurcharge : (7/ - 9'81) +q

b.Dé lin téng cdéng

Téng d6 lin cla nén bao gém: do lin ngay tuc thai va dé lan
c6 két xay ra theo thoi gian. Do 1in 6 két bao gém 1in so cap va
Iin tha cdp véi gia thiét lan thi cap xay ra sau khi lUn so cap két
thuac.

S=Si+5+Ss

Trong do:

Ss :DO lUn 6 két thu cap
Se :D6 lUn 6 két so cap
Si : D6 IUn tuc thoi

S : DO ltn téng cong.

c. Tinh toan én dinh

On dinh clia d4t ddp trén nén dat yéu dugc tinh toan theo
phuong phéap GLE bidng phan mém GEOSLOPE. Mé hinh pha hoai
clia nén trong lic dap va gia tai sé dugc xem nhu la khéng cé thoat
nuéc, vi vay stic khang cit khéng thoat nudc sé dugc ap dung dé
tinh toan hé sé an toan nhé nhat.

Su gia tang stic khang cat khong thoat nudc (ASu) trong sudt
qud trinh gia tdi dugc tinh todn udc lugng tU phuong trinh
Shansep (1991):

. 702
s _O.22-(Ao-v—0'vc)+ A,
5 S '

uo uo

O-vo

Trong do6:

Suo : Stic chéng cat ban dau.

c'vo :Ap lucban dau.

c've :Apluctién cé két = OCR.G'vo

Aoy :D0 gia tdng Ung sudt theo phuong ding.

d. Du bao téc dé lun va ap luc nudc 16 réng khi dé tai

M6 hinh héa qua trinh ¢6 két chan khéng co két hop gia tai cat
dap:

= M6 hinh hoa cac I6p nén: Bat yéu dung mo hinh Cam-Clay
cdi tién, 16p cat dung mo hinh dan héi tuyén tinh. Qua trinh gia tai
nén cat dap tién hanh chéng ting I6p phan td cda tang phu tai
nay theo thai gian.



= M6 phong qua trinh bom hut chan khong, dong thai ap luc
I8 rédng thang du am da dugc ting theo thdi gian véi ap luc bom
70kPa trong lop dat yéu.

= M6 phong bac thdm dugc gan clng véi mé hinh dat vai
nhimng théng s6 cung gia tri véi méi I6p dat tucng Ung, nhung
riéng hé s6 tham sé dugc tinh lai theo hé s6 thdm quy d6i, phuang
phép Miura va Chai da dugc st dung.

2
kxe=kx-[2'26 L2k, +11

D;-Fk,
Trong dé:
Kx : Hé s6 thdm ngang cua dat ty nhién.
ky 1 Hé s6 tham dling cua dat tu nhién.
Ld : Chiéu dai bac tham.
De :Dudng kinh co hiéu cta bac tham.

F = Fn + Fs + Fr: Anh huéng béac tham.

e. Ap luc nuéc 16 rong du:

Dudng cong ap luc nudc 16 réng tang theo qua trinh tang gia
tai, giam theo qua trinh ¢6 két. Gia tri ap luc nudc 16 rong & cudi
thai ky gia tai la ut va ap luc nudc 16 rdng ban dau la uo du bao muic
dd cb két khi tién hanh dé tai la:

U%=(1-21).100

Uy

f. Phuong phap Asaoka.

Nam 1978, Asaoka dé xuat “phuong phap quan trac” dua trén
s6 liéu do lun dé du doan do6 lun cudi cung va hé s6 c6 két hién
trudng. Phuong phéap Asaoka dua trén dé 1un cé két 8o, 81, 52, v.v.
tai thai diém 0, At, 2At, v.v c6 thé dugc biéu thj theo phuang trinh
xap xi sau

On = Bo+ B1din

Phuong trinh dudng thang trén thé hién truc hoanh la d6 lun
31 VA truc tung 13 do 1un 8, goi la biéu dé Asaoka, trong d6 Bo la
phén chan truc tung va B la d6 déc dudng thang trén.

Khi dat dén doé 1un cudi cung thi 8n=8n1=8ur. Vi thé do lun két
thic c6 két so cdp (d6 lun cudi cung) Sur dugc cho bdi céng

thic 5, = Lo

-5

5.DANH GIA PHUONG PHAP XU LY NEN CONG TRINH
CANG SITV

a. Téng quan

Mat bang xt ly nén bao gém toan b khu vuc kho bai véi 2 khu
6 tai trong sau khai thac 1a 4T/m? va 2T/m? dugc mo6 ta nhu hinh
bén dudi:

420000

4208004

420800~

T —T T T T T
1171500 1171700 1171900 1172100 1172300 1172500 1172700

Hinh 4. Mt bang t6ng thé cac khu vuc xd Iy nén cta cang SITV

b. Piéu kién thiét ké

= Tudi tho céng trinh

Tuéi tho cong trinh 1a: 50 ndm.

= DO lin yéu cau va dé lan cho phép

Doi vai khu vuc xr ly nén: Cac I6p dat yéu sé duge x ly voi
muc dé c6 két dat dugc téi thiéu 1a 80% va d6 lun du cho phép cla
dudng, bai la Sa < 50cm trong 2 néam dau va S. < 100cm trong 48
nam tiép theo.

Déi véi khu vuc khong xtr ly nén: @€ dam bao khai thac thuan
tién, do lun du hang ndm cho phép cta dudng bai la 30cm.

= Hé s6 6n dinh cho phép

Hé s6 an toan nhd nhat khi tinh toan én dinh theo phuong
phap can bang gisi han dugc quy dinh nhu sau:

Trong qua trinh thi cong:

- FS > 1.3 d6i véi truong hop dai han.

- FS=>1.1d6i véi trusng hop ngan han.
Trong qua trinh van hanh khai thac:

- FS=>1.5.

c. Két qua xir Iy nén

4+ Theo két qua quan trac tir hién trudng

e Chuyén vingang clia c6ng trinh:

Tu két qua do & hién trudng (hinh 5), da cho thdy chuyén vi
ngang cla nén hudng ra ngoai nhu trudng hgp gia tai thudng
thay. Tuy nhién do st dung ¢6 két chan khéng cho nén chuyén vi
ngang co gia tri khéng I6n nhu thudng thdy & cac cong trudng xi
Iy nén bang trudng hgp gia tai trudc.
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e K&t qua tiéu tan ap luc nudc 16 réng

Két qua tu biéu d6 ap luc nudc 16 réng cho thay gia tri gidm
trong sudt qua trinh hat chan khong. Khi méi bat dau tac dung ap
luc hat chan khéng ap luc nuéc & trén bé mat gidm mét cach
nhanh chéng va chiéu sdu viing anh huéng cla ap luc hut chan
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Bang 1. Bang téng hop két quéa phuong phap Asaoka khu FP1

Pon vi SPO1 SP02 Sp03 SP04 SP05 Trung binh
Ngay bét dau 22-Oct 22-Oct 22-Oct 22-Oct 22-Oct 22-Oct
Ngay tinh toan 23-Mar 23-Mar 23-Mar 23-Mar 23-Mar 23-Mar
Ngay hién tai ngay 152 152 152 152 152 152
Sto m 1.938 2.131 2.139 2.555 2.060 2.165
B 0.922 0.926 0.929 0.930 0.921 0.926
So m 0.152 0.157 0.152 0.180 0.164 0.161
Simax m 1.623 1.741 1.714 2.060 1.732 1.774
9 % 83.75 81.70 80.13 80.63 84.08 82.06
Ch m?/yr 2414 2.270 2.187 2.166 2452 2.298
Rate m/week 0.050 0.055 0.057 0.066 0.053 0.056
Thoi gian dé tai day 21-Mar 27-Mar 31-Mar 30-Mar 19-Mar
T6ng s6 ngay xUr Iy nén days 150 157 161 159 149 155
Sténg (85%) m 1.676 1.843 1.850 2.210 1.782 1.872
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Hinh 6. Kiém tra quan trac ap luc nudc 16 rong

khéng dén cao trinh -17.4m. Khi gia tai thém thi ap luc nuéc 16 Bang bén dudi la két qua téng hap cla phucng phéap Asaoka
rong tang. Tuy nhién sau dé ap luc 16 réng gidm xuéng mot cach tai cac vi tri cho khu FP1
nhanh chéng do anh hudng cua ap luc hat chan khong. . Két qua phan tich phan t& hitu han - Plaxis

o K&t qua do lun mat =z
S6 liéu két qua do lin mat sé dugc st dung trong phuong
phap Asaoka (hinh 7) nham danh gia muc dé cé két va thai gian d&
tai cho cong trinh. E

280 Asaoka Plot on SP04 at FP-1 (7 days) _é G
» y=093x+0.18 ' = il
R?=0.99 . E .
- .
2.00 e g £
160 4 E
) pe /
1.20 A
e i
080 e Hinh 8. Chuyén vi diing tong thé cla cdng trinh
bio (’/ Do lun 6 két so cdp dugc quan trac bang ban do lun suét
A trong thoi gian hiat chan khéng la 1.623m dén 2.260m va dé lun
000 4= trung binh [a 1.9m. Sau khi xa ap luc hat chan khéng d6 né cua
0.00 040 080 120 gj.q 160 200 240 280 nén la 1,8cm. Cac dudng cong lun tir két qua quan trac va tu tinh
Hinh 7. K&t qua minh hoa tinh toan phuong phap Asaoka cho SP04 tai khu FP1 toan phan tirhtu han dugc trinh bay trong hinh 4.37.
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Hinh 9. Biéu d6 so sanh két qua tinh Iin tir Plaxis va quan tric

6. KET LUAN

4 Tu két qua do & hién trudng, da cho thay chuyén vi ngang
cla nén hudng ra ngoai nhu trudng hop gia tai thudng thay. Tuy
nhién do st dung 6 két chan khéng cho nén chuyén vi ngang c6
gia tri khéng I6n nhu thudng thdy & cac cong trudng xu ly nén
bang phuang phép gia tai trudc.

+ Vi trong qua trinh thi cdng bac tham dat nén xung quanh bi
xao tron lam giam di hé sé tham ngang cho nén hé s6 thdm ngang
trong vung xao tron thudng dugc gia thiét va dudng kinh ving dat
bi xao tréon cling dugc gia thiét. Viéc gia thiét nhu vay déi khi co
phan chd quan va thi€u cg s& thuc nghiém. Tuy nhién viéc phan
tich ngugc tur gia tri quan tric thuc té€ c6 thé b di tinh chd quan
d6é ma van ké dén su xao tron cta dat trong 1an phan tich ké tiép.
Diéu nay ngay ca mot s6 phan mém phan tr hiru han van chua lam
dugc.

+ K&t qua tir mé hinh phan t& hiu han cho két qua kha tuong
déng vaéi két qud quan tric. Do d6, cé thé ap dung bd théng s6
dau vao nay cho cac céng trinh lan can.

4 Vi c6 su hién dién cla bac tham cho nén viing anh hudng
cla c6 két chan khong I6n hon 16m.

+ Thoi gian dé dat dugc do cd két 85% phai mat 5 thang tu
thoi diém bat dau xd ly. C6 thé thdy phuong phéap nay giup tiét
kiém thai gian xt ly ma van dam bao dugc su hiéu qua.

+ DO c6 két tinh theo dé 1tn I6n hon so vdéi tinh theo ap luc
nudc 16 réng.
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