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Tn.1 dilt- xi miing lit phlldng gia cO d:ilt y€u du:qc sU d\1-ng phO bifn hi~n nay vCti nhU:ng tiu di€m vii xU IY llm, thdi gian thi c6ng 

nhanh vit it iinh hu:6'ng den c6ng trlnh xung quanh. Tuy nhitn t<J.i Cit Mau c6ng ngh¢ trtn v[n chUa dUQc tri€n khai ling d\1-ng 

nhili'u trong xay dl;ing duCmg tn~n n€n diit yfu. Biti bao nity phfm tich giiii pbap trv dat- xi miing trong gia c6 n€n dilt y€u du:Oi n€n 

duOng d<lu d:u Nhi Nguy¢t, Cil. Mau. 0\fa tren de thf nghi~m trong phOng, thl,lc nghi~m t;;ti hi~n tnidng, hi¢u qua ella vi¢c gia c6 

d;lt trQn xi mii.ng da dU:Qc so s<inh, d<inh gi<i. Cic k€t qua thi nghi¢m cho thily c6 sJ,i kh:ic bi¢t ch'ing kC v€ de d~c tnlng 6n djnh, 

bi€n d<).ng ella d<lt gia c6 xi miing khi thf nghi~m trong phOng, vii. theo thljc t€ thi ding t<).i hi~n tnidng. 

Tli de ke·r qua thi nghi~m, cltc tinh tmin gi<H tkh, cling nhti de phan tich lim biing phan m€m PLAJCIS 20 dii cho tMy gi<'ti phJ.p 

tn,1 dat xi mil.ng h\. kh<'t thi de x:'iy dijng dtidng tren nfin d<lt y€u d C:'t Mau. 

Tii kh6a: trl,l dit - xi miing, sUe khJ.ng nCn don, m6 dun dil.n hOi, 6n djnh, dQ JUn. 

ABSTRACT: 

The soil-cement column is known as a soft soil stabilization method with the good advantages such as settlement treatment, low 

construction time, low effects on the surrounding constructions. However, this method has not been applied in the road 

constructions inCa Mau. This paper analyzes the reinforcement of a weak ground under a road in Nhi Nguyet, Ca Mau by using 

the soil- cement columns. Based on the laboratory tests, field experiments, the effectiveness of reinforcement was compared and 

evaluated. Experimental results show that there arc significant differences in the characteristics of cement-mixed soils when tested 

in the laboratory, and the actual construction in the field. The results of analytical calculations, as well as the results of numerical 

simulations by Plaxis 20 showed that soil- cement column method is feasible for reinforcement of soft ground inCa Mau. 

Keywords: Soil cement column, unconfined compression strength, elastic modulus, stability, settlement. 

LeBa Vinh 

Khoa K)i Thu~t X:'iy Dljng, TruOng D<J.i HQc Bach Khoa- D.ai Hpc Qu6c Gia Tp.HCM 

U Nh~t TrUOng 

Ban Qu<'tn I}' dij an x:'iy dl,lng c6ng trlnh giao thOng Ca Mau 

1. GIOI THI~U 
f).)t tr6n xi mang ra m9t giili philp gia c6 nen aat yeu hi$u qua dii 

du'c;Jc ilp dung tai nhi€u quOc gia tren the giOi cling nhllt;:~i nhi€u nai 0 
Vi$t Nam, tuy nhien t~i ca Mau van chu"a Ung dung nhi€u c6ng ngh$ 
tren, nh<it ra cho cac dllOng dan d.3p cao vao diu. fJ€ aanh gia kha nang 
J.p d1,1ng cUa giili phap nay 0 ca Mau, cac nghien cUu thi nghi¢m, va cac 
phiin tfch, tfnh toiin vdi c6ng trinh cv th€ da du"qc tien hanh. Bai baa nay 
trinh bay cac ket quit thi nghi¢m trong ph6ng ae di\nh gia l!nh hl16"ng 
cUa ham lu"qng xi m<ing d€n cu'O'ng dO cUa d.3t trQn xi m<ing, diinh gia 
d~c tru'ng bi€n dang cUa trv d<it xi m<ing b~ng cac phu"ang ph.:\p khtic 
nhau. cac ket qua nay dllqc sll dl,lng ae tfnh to<in thi€t k€ cha c6ng trlnh 
cau Nhj Nguy¢t, huy¢n Dam Dai, tlnh ca Mau. TUd6, rUt ra ci\c d€ xu<it, 

kien nghi ve Ung dvng c6ng ngh¢ aat trQn xi miing d€ gia cO n€n d.'it 
yeu f:J tinh 0 Mau. 

2. NGHI~N CO"U THI NGHI~M TRONG PHONG VA HI~N TRlllJNG 
Trl16"c het, d€ d<\nh gi.:\ .!t~h hl1!'1ng ella hiim lu'qng. xi miing den 

cu'Ong dQ va bien d~ng cUa d<it gia cO, ti€n himh t;:~a cck mfiu dat trQn xi 
miing trong ph6ng thi nghi¢m d€ xiic dinh cu"Ong dQ va d~c tntng bien 
d~ng cUa d.'it gia cO [7]. D<it thf nghi~m rabUn set, mau x<im xanh, tr~ng 
thiii ch.!ty, c6 cac chi tieu co IY: dung trqng t\f nhi€n: 15.7 kN/m', d9 .3m: 
71.2%, h¢ sO rOng: 1.88, chl sO deo: 24.2%, 1\fc dinh: 5.9kPa, g6c nQi rna 
sat: 5°32'. Xi miing du'qc slt d1,mg Ia lo;:~i xi miing PCB 40, ti€n himh thi 
nghiem vOi nhi€u ham lu"qng khtic nhau: 120 kg/m', 140 kg/m', 160 
-kg/m', 180 kg/m', vii 200 kg/m'. Sau khi dUe mfiu xong, ti€n hanh baa 
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du&g m~u trong ni.!Oc. f)em m~u (11 nen 6 ci!c ng.!ly tu61: 14 ng.!ly, 28 
ng.!Jy b3ng phuong phi!p nen m(lt tr1,1c nO hOng tl,l do 11~ xac d!nh 
wang 11¢ ch!u nen cl,IC h<)n q,.. TU ci!e k~t qua thi nghi~m 11i!nh gii! 11UQC 
hllm IIJQTlg xi m.!ing t61 U\.J dUng dt! trnh toi!n thlt!t k~ eho eOng trlnh, 

E>i di!nh gi;! hi~u qui gia e6 xi m.!ing thl,!e t~. eae try d!t - xi m.!ing 
thl.,l'e d.!l diJQ"C thi e6ng thlr nghi~m v6'i Mm luqng xi m.!ing t6i U\.J d.l de 
djnh 6' tr~n. Tl~n Mnh khoan lfy 161 cie tn,1 d!t- xi m.!ing thi,fC I<) I eac 110 
sflu kMe nhau d~ hi~n eie thl nghi¢m nen don, nen ba trvc; W dO 
pMn tfeh v.!l dinh dfle trung cuO'ng d¢ v.!l bi~n d{mg ella d!t tr¢n 

Hlnh 2. Thl nglrJtm nln dan m.\u d.ft tr~ ll 
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Hlnh 3. ()ujn Itt gllla Silt kMng nln dan ~ Mm ll/l;ln!l Ii m3ng cUa m.lu dlt trl)n ll rNng 
trong pMng thl nghi~ 

2.1 Kt!t quA thf nghl~m nen mQt t11:1c n~ hOng t\f do 
• Thf nghl(!m vOI miiu tr(ln trong phflng 
V6'i efle m~u d!t dU'Q"e tr¢n vOI xi mang theo eae h.!lm IUQTlg kMc 

nhau thu dUQ"C k~t quA thi nghi(!m nen m¢t tr~..Je eho m~u 28 ng.!ly tu61 
nhlthlnh 3. 

• Thf nghl(!m lfl!ji m~u khoan IOi tlt tr11 11ft - xl m.!ing thlr nghl(!m t~i 
hl(!n truang 

Cae miiu du~ khoan 161 tU dlnh tr11 11!t - xi mang xu6ng dt!n miii 
ella tr~..J 6 d¢ sau kho.ing 22m. Trung blnh, ell each khoilng 1m thl tl~n 
h.!lnh khoan ify m¢t miiu. cae Mt qui vii s11c k.Mng nen don ella m~u t~i 
de d¢ sau kMc nhau dUQ"e trinh bay 6 hlnh 6. NgOOI ra, eac kt!t qu~ 
cUng cho th.Sy sv thay c161 ella m6 dun d~n h61 ella mAu theo ehit!u sau 
ella tn1J d!t- xi mflng nhU'tht! hi(!n 6 hlnh 5. 
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lf~nh "'·Thing~ nffl 3 lf\K rNu d.ft tr~ ~ m!ng 
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Hlnh S. si thay d6i cUa m6 dun dim h6i cUa m.\u thro dllfu s.iu cU.i tr1,1 dlt -ll rNng 
•Nh4nx~t: 

Khlgla t.!ing h.!lm IU'QTlg xi mang gla e6 thi euang 11(1 kMng nen ella 
miiu d!t gia c6 eUng !ling.~ e6 hi~u qu~ t6t trong vl(!c gla e6 n~n. d~ 
xu!t dUng h.!lm lllQ'ng xi m.!ing 1.!1 220kg/m1 cho thi e6ng de tn,1 thll 
nghi(!m vii d\li tril. 

Tlr bi~u c16 quan ht gilta sUe kh~ng nen (fan va 11¢ sflu l!y m~u 
khoan 161 tU ci!c tn,J d~t- xi mflng thlr nghitm. nh~n thfyCU'O'ng d¢ t.ling 
l~n khi m~u 6 dng sliu. K~t qu~ v~ mO dun d.!ln h61 ella ci!e m!u k.hoan 
161 cUng gla tang theo ehit!u sau eUa trv dit -xi m.!ing. Nhin chung, sUe 
khang nen dan nh6 nhft 11\lt gl;! tr! q, == 503kPa, vii m6 (fun 11iln h61 ella 
de m!u d~u ran han nhi~u gi.li tr! Eso = 35928 kPa theo nhu thi~t k~ gla 
e6 n~n cho m¢t eOng trlnh Cl,l th~. 

2.2 KEt qui thl nghltm nen 3 tr1,1c: 
NhU' ph!n tr~n. eUng nhu theo m¢t s6 d~ xuft [2], [3], mO dun d.!ln 

h61 ella tr1,1 (f,1:t tr¢n xl mang dt11;1c de djnh ~ng thi nghi(!m nen 1 tr1,1e 
nO hOng t1f do. Tuy nhi~n trong thVe tt!, trv dft xi mang eh!u U'ng su!t 3 
ehi~u. do c16 thf nghltm nen 3 trve (ffl dU'9C tit!n h.!lnh d~ de djnh mO 
(fun d.!ln h6i E ella m!u vii so s;!nh vOi E'IO xAc d!nh theo thl nghi~m nen 
I trvc nO hOng IV do. 
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Theo ciic k€t qull thf nghi~m nen 3 true nhli biing 1, 2, 3, vil hinh 7: 
khi thf nghi~m c<ic mau dilt- xi m<ing vOi ctic iip h,lc bu6ng kh<ic nhau 
thu dlicc m6 dun dim h6i ella mau dilt tr9n xi miing Iii khiic nhau, vil 
ch€nh l€ch tU0.696 d€n 1.81 l<'in so vOi giii tr[ m6 dun dim hOi E cUa m.'iu 
thu dli<;Jc tU thi nghi~m nen 1 tn,JC n6 h6ng t1,1 do. Di€u nily cOng kha 
phU hgp v6'i ciic k€t qua nghi€n c(fu cUa Kitazume [4] khi iip life bu6ng 
c6 giii tr[ nh6 hem sUe khiing n€n don cUa mau dilt tr9n xi miing. 
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Hinh ·6. SUc~h~Og"~en d~n ella m.iu khoa~ 161ta1 de dO sau khiic nh·c,.c---
BGng 1. Ket qud thf nghiem nen 3 trvc vOi rip /uc bu6n a-, ==50kPa 

Ap life Lt1c nen TOng bi€n Bi€n M6 dun dim 
bu6ng cr, (N) d~ng d~ng h6i E (kPa) 

(kPa) (0.01mm) 8(%) 

0.0 0 0.000 
741.0 2S 0.227 
1485.4 so 0.455 
2164.4 7S 0.682 

so 2812.2 100 0.909 
101400 

3278.8 125 1.136 
3459.4 1 so 1.364 
3236.2 17S 1.591 
2548.6 200 1.818 
1509.5 22S 2.045 

Biln 2. K€t ua thin hi~m nen 3 tn,1cv6'i i\p I lie bu6n "' 400 kPa 
Ap life Luc nen TOng bi€n Bi€n M6dund.!m 

bu6ng cr, (N) d~ng d~ng hOi E (kPa) 
{kPa} (0.01mm) c(%) 

0 0 0.00 
891 2S 0.26 
1787 so 0.51 
2508 7S 0.77 

400 
3233 100 1.02 

109500 
3872 125 1.28 
4333 1SO 1.53 
4526 17S 1.79 
4628 200 2.04 
4731 22S 2.30 

::oon on 
l8M r,o 

~ ""0 00 
"' wuooo 

,. ~'""·''" 
c.nono 

"M,<o<\ 

' - ·•1<1"kl'o 

--'""""" . 
(>0 1\,< J 0 ,_. '" :.~ ·''' '·' ., ... , 

Hinh 7. Bi€u d6 quan h~ giUa dQ l~ch ling su.lt vii bitin d~ng, viii Lie ap l~c buOng kh~c nhau 
e a h' h , , 1 kP Bilng 3. K ,t qu t 1 nqr i~m nen 3 tn,1c voi ap lfc buonq cr, == 600 ' 

Ap llfc Llfc nen (N) TOng bi~n Bh!'n Mddun 
bu6ng cr, d~ng d~ng dim hOi E 

(kPa) (0.01mm) f:{%) (kPa) 

0.000 0 0.000 
1139.031 13 0.114 
2119.858 2S 0.227 
3116.531 38 0.341 
4034.960 so 0.455 

263700 600 
4713.258 63 0.568 
5204.468 7S 0.682 
5561.894 88 0.795 
5771.525 100 0.909 
5900.475 113 1.023 

3. O'NG DUNG THlET KE GlA C6 NENVC11 CONG TRlNH CU THE 
C6ng trinh du'gc Ung d1,mg ae tfnh to<in Ia dlf .:in xay dlfng cilu Nhi 

Nguyoi't. huy,;.n Dilm Dcti, tinh Cil Mau. Cic thOng s6 k}i thuat vii quy m6 
ella c<lu: m~t dt s6ng rQng khoilng 60m. 

Ciiu dili L== 171,78m, du'oc diiu tlivOi t<li trong HL93, chil~u r6ng m~t 
diu 8mc== 11,0m, chio§u r9n9 phiin xe ch~y Bxc== 1 O,Om. DUOng diiu du 
dlfgc thi€t k€ theo ti€u chuiln dip IV d6ng b~ng, chio§u r¢ng nen du'Ong 
Bn== 9,0m; chio§u r9ng m~t duOng 8m== 7,0m. Chi~u cao nEin dilp trung 
binh hu == 3m. 

KiEim tra, tinh toan On dinh b~ng phiin mem Geoslope cho nen da't 
tlJ nhi€n cho h€ sO an toim 0.736lil kh6ng d~t yeu cilu nen ti€n hilnh gia 
cO nen llf nhi€n bang ci\c tru d&t xi miing cO: duOng kinh tn,1 4l == 
800mm, chi€u dili trl! L==23m, b6 trf theo d~ng 6 vu6ng, khoilng ciich 
gilta cac trl! Iii 1.5m, trl! cO m6 dun diln h6i Ecol = 35928 kPa. 
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nen gl_a c6 

TT V~t li(!u 

3.2 PhAn tfch d(l hin On djnh thr,tc t~ cUa nfn theo cilc kEt: quj 
quan tr.&c 

TU c~c k~t qu.i quem trAc IUn thl,tc t~ ella n~n (htO"ng. U'ng d1,mg 
phuang pMp Asaoka (1] dt'! ph:in tfch, de d[nh d¢ IUn 6n djnh tht,tc t~ 
ella nj\:n dtlbng. cac kl!t qua phan tlch thu dliQC nhU' trlnh bAy a hlnh 13. 

• Nh~n xet: 
N~n dSt sau khl gla c6 lc'l d<!m bc\o cac yl!u du v~ 6n djnh v.!J bie"n 

d'ng, Cl,l tht'! nhll sau: 
- H(! s6 an toAn vj\: trlll;1t tlnh ~ng ph.§n m~m Geoslope theo 

phuang phc'tp cUa Bishop 111 1521 > 1.4 dllm b.io Olt'!u kl(!n 6n (ljnh 
trw;rt. 

- Gic ph.!Jn tfch, tlnh loAn bAng gi;!i tich, bSng ph~n mt'!m PLAXIS [5], 
[6], vii t\1 cac ke"t que\ quan trAc IUn thl,lc tt'! ella nt'!n dliOng cho d(IIOn 6n 
djnh ella nt'!n 0\tO'ngl.\ 11.1cm < 40cm (d't yC!u du theo 22TCN262-
2000). 
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4. K~T LU,;N VA KI~N NGH! 
Qua viec nghi€-n cli'u giili phiip tru agt trQn xi m<'ing ae gia c6 n€n 

dat y~u 6' 0 Mau, cho phep rUt ra mQt s6 k€t lu~n sau: 
• Cu'Ong d¢ va m6 dun dim hOi ella dilt trQn xi m<'ing tang diln thea 

chi€u sau nen oat. 
- Gic k€t qua thf nghi~m nen 3 tryc cho thily khi thf nghi~m ctic milu 

dilt- xi m<'ing v6i c<lc <lp li,(c buOng khilc nhau thu du'qc m6 dun dim hOi 
ella milu dilt tr6n xi mi'ing Ia khilc nhau, va chenh l~ch tCr 0.696 d€n 1.81 
liln so v6i giii tr! m6 dun diln hOi E ella milu thu du'Q"C tlrthf nghi¢m nen 
1 tryc nO h6ng llf do. fJi€u nay cOng khii phCJ hop v6"i cilc k€t qua 
nghien cUu ct.ia Kitazume. 

V6i hilm lu'qng xi m.'lng gia c6 Iii 220kglm' sUe khilng nen don va 
m6 dun dan hOi cUa cac tru d.3t xi miing thlr nghiem d€u dat ciic giii tri 
yeu diu khi thi€t k€. Cilc ph<ln tfch bang philn m€m Geoslope vii PLAXIS, 
cOng nhu'quan trac IUn th\fc t€ t~i hi~n trllbng cho thily n€n dilt sau khi 
gia cOla dam baa e<ic yeu cilu ve On djnh va bi€n d~ng. 

Til cilc k€t lu~n tren, cho thily vOi n€n dill y€u 6" ca Mau viln c6 th€ 
U"ng dung dLIQ"C c6ng ngh¢ tn,J da't- xi miing d€ gia c6 n€n da'ty€u trong 
xay dLing l"ILII'1ng d,lp cao vilo cilu. Til d6, ciln ti€p tuc c6 ciic nghien cUu 
sau ho'n ae Ung dyng rQng r<li c6ng ngh¢ try dclt- xi miing ae gia c6 nen 
dilt y€u dLIOi n€n d.3pcao, cu th€ Iii Gic dllbng viio du ella tlnh Cil Mau. 

U)l cAMdN 
Nghi€>n cUu nily dLIQ"c tili trQ" bbi SO' Khoa hqc vii C6ng ngh¢ tlnh 0 

mau trong khu6n kh6 d€ tili "Nghif>n cllu U"ng dyng giili phiip try xi 
miing da't gia c6 dudng d~u cilu tinh ca Mau", hop dOng s6 
11/2016/HD-SKHCN. Ci\c tile giil ella bil1 b<lo xin tran trqng ccim on. 
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