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Muc tiéu chinh ctia nghién ctu 12 x4c dinh mdt phiong phéap thiét ké try ¢t xi mang phit hop cho viée xit
ly nén dt yéu tai Pdng bing Séng Citu Long dé khic phuc han ché cta cic phuong phap hién nay, dugce
goi 12 phwong phap gian don. Trong nghién ctu nay, phuong phéap thiét ké hop 1y tru dit xi ming cho
phuong phép tron siu trong xt 1y nén dit yéu duoc d@ xuit du trén sy khao sat cac kich thuée khic nhau
ctia dwong kinh, khoang cach va chiéu dai tru dit xi ming.

ABSTRACT

Deep cement mixing columns
Soil improved
Soft soil

Bearing capacity

The main objective of the research is to determine a method of designing deep cement mixing (DCM)
columns which is suitable for improving soft ground in the Mekong Delta to overcome limitations of
current methods, called the simple method. In this study, the method of appropriately designing DCM

columns in soft ground improvement is proposed based on the survey of different dimensions of parameter,

Mekong Delta

distance and length of DCM columns.

1. Gi6i thiéu

Hién nay, tai Thanh phé H6 Chi Minh va Pdng bing Séng Ciru
Long (PBSCL) ngay cang c6 nhidu cong trinh ng dung tru dit xi
ming vao x{ 1y nén dit yéu, dic biét nén cta cic du 4n san bay va
duwong cao tde nhu: Pudng ndi hdm Thi Thiém véi dai 16 Béng Tay,
duwong vao san db cang hang khong Can Tho, duwong bing san bay Can
Tho, méng bdn diu tai Téng kho xing diu Cin Tho,... C6 nhiu
phuong phap dé thiét k& tru dit xi ming trong x& 1y nén dit yéu
(Bengt B. Broms, 1999) [1], (EuroSoilStab, 2002) [2] va (Coastal
Development Institute of Technology, 2002) [3]. Trong cic phuong
phap nay, d6 ltn ctia 16p dit yéu dugc tinh ton bang chi sb ¢b két va
kha ning chiu tai dugc kiém tra bing kha ning chiu nén cia tru dit xi
ming va dét. Tuy nhién, cic phitong phap dé thiét ké tru dAt xi ming
chua dua ra quy trinh don gian dé thiét ké tru dét xi mang.

2. M6 hinh nghién citu

M5 hinh 13 mét con duwong dip cao véi cic 16p dit yéu: Nén
d4t c6 3 16p dat gdm 11 m dht sét yéu, 4 m sét pha va 5 m cét pha,
phia trén céc 16p dAt 14 mot duong giao thong véi chidu cao dat dép
12 5 m. Mb hinh dugc phan tich & dang 2 chidu (2D) 12 mot miit cét
ngang ctia dudng dip cao (Hinh 1).

DAt sét yéu 12 mot trong nhitng loai dAt & DBSCL. Tinh chit ctia
d4t dwoc thi nghiém tit cdc thi nghiém d4t ngoai hién trudng va trong
phong thi nghiém. Tinh chét cta d4t diing trong nghién citu nay dugce
trinh bay trong Bang 1.
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Hinh 1. Méng trén nén dit dugc gia cb bing tru dat xi ming.

Bang 1. Tinh chét ctia cac 16p dit.

STT Thong sb I_q” th set Cét pha Nen
hiéu yeéu pha duong
| |Dung trong bso Ve |14,370|18,880| 18,510| 20,000
hoa (kN/m?)
9 Mo dun Young, E E 3,048 | 6,028 7,434 | 20,000
(MPa)
3 |Lyc dinh (MPa) c 0,0071| 0,0131| 0,0024| 0,010
Hé s6 rdng €, 2,389| 0,705 0,604| 1,500

2. Tinh toan thiét ké

Pé c6 duge thiét ké xi@ Iy hop 1y cho nén dAt trén, mét chudi sy
tinh todn vé& d6 lin ctia nén dwdng va kha ning chiu tai cta 16p dit
duge thye hién bing cich thay dbi kich thudc clia duwong kinh,
khoang cach va chidu dai ctia cot. Thiét ké hop 1y duoc x4c dinh béi ti
s6 dién tich xt 1y thap nhit va gidi han ctia d6 ltn cho phép.

Phwong phap don gian duoc bit dau bai sy dy doan kha ning
chiu tai ctia cac 16p dit bing cich st dung cac cong thic ctia Karl
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Tezaghi and Ralph B. Peck (1996) [4] :
Ryi=cN + By yN,+0pN; (1)

Trong d6: Ryy: Kha ning chiu tai gi¢i han ctia nén dit; c¢: Lyc
dinh ctia dit; B: B& rong nén duong; vy Khéi lugng riéng déy nbi
phia duéi nén duong; o’p: Ap luc dét tai dd sau H; N, N,, N Céc hé
s6 sttc chiu tai phu thudc vio tinh chét cta dit.

Kha ning chiu tai theo d6 sdu clia cic 16p dit bén dudi nén
dwong dugc tinh theo cong thite 1, két qua tinh todn dugce thé hién &
hinh 2. Kha niing chiu tai 16n nhét ctia 16p dat yéu tai d6 sdu -11 m 1a
115 kN/m?2. Nén dit nay khong di kha ning chiu tai do téng dp luc
dudng dép cao va tai trong xe bén trén giy ra, 120 kN/m?2

D4 siu H(m)
S &

Z 12 _\
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16 \
.18 I S — | \
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Kha nang chiu tii cia nén dit, R, ; (KN/m?)
Hinh 2. Kha ning chiu tai ctia cic 16p dAt bén dwdi nén dudng.

Nhu da giai thich & trén, muc dich ctia phuong phép xt 1y nén
bing tru d4t xi ming 12 giam d6 ltn cta cong trinh. Téng d6 lan clia
cic 16p dt phia duéi nén dudng duge tinh toan theo phwong phap
cong ltn titng 16p phan t6 nhu’ cong thic 2.

Cllog (%) @
Trong d6: s;: B lin cua 16p dht thtt i; hy: Chiéu day cua 16p dat

Si= 1+eb
thit i; e'; Do réng ban dAu ctia 16p dAt thit i; C': Hé sé nén ctia 16p dt
thit i; o', Ung sut hitu hiéu gay ra boi trong lwgng cia cic 16p dit
phia trén tai gitta 16p dét thit i; o',;: ('ng suét tai ctia 16p dAt thit i.

Két qua theo céng thitc 2, d6 lin do ap Iyc dit dip phia trén
gy ra cho nén d4t nhu hinh 1 14 2,333 m. D6 lin nay 16n hon rat
nhiéu d6 lin cho phép tai truc tim ctia nén dwdng sau khi hoan thanh
cong trinh [5].

Truong hop nén dit duoc xit 1y bing tru dt xi ming, cac tru
dAt xi mang dugc bb tri theo dang 6 vudng nhu hinh 3. St dung bang
tinh chét vt liéu trong bang 2 va cic cong thitc tit 3 dén 7 [ 5 - 9] dé

tinh to4n kha ning chiu tai ctia try dAt xi méing xit 1y cho nén dt nay.

Bang 2. Tinh chét ctia tru dt xi ming

Théng sé Nén duong Pon vi
Cuong do nén, q, 1,458 MPa
Dung trong béo hoa, v, 15,810 kN/m?
M6 dun Young, E 43,750 MPa
Luc dinh, ¢ 0,175 MPa
G6c ma sat, ¢ 30,00 o
Hé s6 rong, e, 1,532 -

Hinh 3. B tri tru dt xi ming.

Qe <Quiteol 3
Qeol <Quitsoil 4
Qcot =0 col-Acol (5.a)
Qeol = Eiqucol (5.b)
Eeq=Ecqas + (1-a))Es  (5.0)
a=5() G
Quitsail = 75 (TdLc+2,257d%)Cy 501 (6)
Qi = Seekdinax (7.2)
Gimax= 095250y (7.b)
Gut=3,5Cy o1 T30}, (7.0)
Op=0,+5Cy50il (7.d)

Trong d6: Q;: Tai tic dung 1én diu tru dAt xi ming; Quitsoii: Kha
ning chiu tai cta tru dit xi ming duoc xac dinh theo diéu kién dét
nén; Quiteorr Kha néng chiu tai cta tru dét xi ming dugc xac dinh theo
diéu kién vt liéu; E.: M6 dun dan hdi twong duong ctia dat va tru
dat xi ming; E.;: M6 dun dan hdi ctia tru dit xi ming; E.;: M dun
dan hdi cta 16p dit yéu; q: Tai trén duwong; A, Dién tich mit cit
ngang tru dat xi ming; a; Hé s dién tich xi ly; L. Chiéu dai tru dat
xi miing; d: Puong kinh tru dit xi ming; s: Khoang cach cac tru dét xi
ming; ¢,.: Stic khang cét khong thoat nide ctia tru dit xi mang; cyi:
Stic khang cit khong thoat nuwéce clia dit xung quanh tru dét xi ming;
FS: Hé sb an toan; o, Kha ning chiu tai gi¢i han cua tru dit xi ming
don; o,: Ap Iuc ngang gifta dt va tru dat xi ming; o,: Ap luc dat; v
Dung trong diy noi.

Trong phiong phap don gian nay, dudng kinh tru dAt xi ming
dugc thay dbi tir 0,6 m, 0,8 m, 1,0 m, 1,2 m, 1,4 m; Khoang céch tir
tam dén tam cot 1An lvgc 12 0,8 m, 1,0 m, 1,2 m, 1,4 m, 1,6 m, 1,8 m;
Chiéu dai 14n lvgc 14 7 m, 9 m, 11 m.

4. Két qua tinh toan
Két qua tinh todn duwoc trinh bay trén cac hinh tit 4 dén 6. Khu

vite dige ddnh diu trén hinh duge d& nghi 1a an toan trong céc céng
thite 3 va 4.
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Hinh 4. Kha ning chiu tai ctia tru dit xi ming véi L= 7 m.
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Hinh 5. Kha ning chiu tai ctia tru dit xi ming véi L= 9 m.
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Hinh 6. Kha ning chiu tai clia try dAt xi mang véi L= 11 m.
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Bang 3. Tinh toan ti s6 dién tich xit ly

Khoang Khoang Khoang Khoang
Chidu dai céch céch céch céch
L (m) s= 0,8m s=1,0m s=12m s=1,4m
d: 0,6 m d: 1,0 m d:1,2m -
7 ag 0,442 a;: 0,785 a,: 0,785
9 d: 0,6 m d: 0,8 m d: 1,0 m d:1,4m
ag: 0,442 a,: 0,502 a,: 0,545 a;: 0,785
1 d: 0,6 m d: 0,8 m d: 1,0 m d:1,2m
ag 0,442 a,: 0,502 a,: 0,545 ag: 0,557

Buéc cudi ciing cta phuong phap don gian 13 tinh toan d6 lin
ctia nén duong sau khi xi¢ Iy bing tru d4t xi ming [10 - 12]. Téng do
ltn gébm d6 ltn ctia nén dit da dugce xt 1y va nén dAt phia dudi ving
x@ 1y nhu céng thie 8.a, 8.b, 8.c.

q

AN .
B

Le¢

I oy, 8

/ Qs 2 ]

Hinh 7. Lin cta nhém tru dét xi ming.

Ah=Ah, +Ah,

— qlc
Ahy = asEcol+(1-a5) Esoil &)

Ah, = ﬁc‘clogm (22%) (8.0

Ovz

(8.a)

Trong d6: Ah: b6 lin téng cOng; Ah;: b6 lun cta nén dét dugc
xti 1y; Ah,: D6 ltn ctia nén dat bén duéi tru dét xi ming; q,: Ging suit
ctia 16p dét dip gay ra tai giita 16p dit bén dudi ving xit 1y.

Theo cong thifc 8.a thi d6 lin tdng cong nhé nhét trong trudng
hop nén dit duge xi ly véi chiéu dai tru dt xi mang 11 m la 0,169
m. D3 ltin nay nhé hon d6 ldn cho phép. Vay thiét ké hop 1y ctia tru
d4t xi ming trong trudng hop nay 1a tru dit xi ming c6 duwdong kinh
0,6 m, khoang cach 0,8 m va chidu dai 11 m.

Phwong phép thiét ké don gian dwoc rit ra tit két qua ctia nghién citu
dé x4c dinh thiét ké hop 1y cta try dit xi ming vé dwong kinh,
khoang cach va chidu dai cot duge d@ xut theo so dd Hinh 7.

4, Két luan

Quy trinh thiét ké tru d4t xi ming dé lam 6n dinh nédn duong
duge xdc dinh bing phiong phap don gian duge dé nghi theo so dd
Hinh 7. Két qua tinh toan c6 thiét ké hop 1y 1a tru dit xi ming duong
kinh 0,6 m chiéu dai 11 m va khoang cach céc c6t 1a 0,8 m c6 d6 lin
0,169 m.

Céng nghé tru d4t xi ming ap dung hiéu qua cho viéc x@ Iy céc
nén duwdng dip cao trén nén dit yéu; cong trinh yéu ciu thoi gian thi
cong ngin; do lin con lai nho; yéu cAu dit nén cb két nhanh. Phuong
phép xit Iy tru d4t xi mang tuy ¢6 nhidu wu diém xong né phu thudc
nhiéu vio cong nghé thi cong nén yéu ciu c6 hé théng quy chuin quy
dinh céc quy trinh thi céng nghiém ngit va quy trinh kiém tra nghiém

thu kiém tra hoan thién.

So bj chon:

L.: Chiéu dai ¢t dit tron xi ming
ds: Pudmg kinh ¢§t dét tron xi mang

so: Khoang cach cgt dat trgn xi ming

Qu: Tai tic dung trén dinh cot dét trn xi mang

Qe wi: Kha ning chiju tai gigi han cua cgt dit tron
xi ming theo diéu kién dét nén

Qeo: Kha ndng chiu tai gidi han cua cgt dét trén
xi mang theo diéu kién vit li¢u

Tinh dé lun cua cot dat
tron xi miang, Ah

Hinh 7. So db ctia phuong phép don gian
Tai liéu tham khao
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