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'siTMnaT • ' 
'Mm, i m g bil Mo nSy tap ining vao ™c nghi&i ctlii khS l a n g 

ilngdimgcuacocvilaxiiiiaiig cat lift d i m n M d ? i l l y nen 
,(, '"< Jl" Cic thi nghiSm n& trSn mJu coc. tU nghilm bSn nen 
«hl«n tnldng thuc t« i i dil0c Ufn hSnh d€ ric dinh siSc chiu tii 
»»cua nin dSt y«n ciS irfl 1̂  btng C9C Vila xi mang - cat t«t"di«n 
:*lnh6. nua trto cic phan tichngUdc cic k a qui cua thi nghilm 
*lb4n nen hiln trudng, cic m6 phdng so bing phan mfin Plaiis 

3̂D Foundation da d u w tlfc hinh ii xic d4nh sl!c ch(u tii vi 
l,;d»liSi, thiJc t fc ia n&i d3t yfti c6 gia c8 Mng coc Vila xi m i n g -
, ,c i t , titd6 dinh gii khi ntng tag dung cia giii phip coc viia xi 
ti,ming - cit tilt dito nli6 dSxi l^nln dit ylu, 
* ™ * l S f < « ^ c van xi mjng. , est, siSc chju tii, thi nghlSm bin 
qilnln, 1^ ldn, 

'JABSTEACT ' ~ '•'•'.'' ' 
JjniecontentofthlsanlclefccilsiesonresearchinglheippBcahility 
j,of cement-sand piles. At first, the compression test, the plate 
iinload test were carried out to study the load bearing capacity of 

'soft groundi-etoforced by the cement-sand piles. Based on the 
-iback analysis of results of the plate load test, the simulation by 
_ Plaxis 3D Foundation was carried out to study the load bearing 

((capacity and deformation of soft ground reulforced by the 
icement-sand piles. Moreover, the appIlcabiUty of cement-sand 

Ipilesniethod was exammed, 
1 iKeymmb,Cenienfrsand,piies.!oad-bearmgcapacity, plate load 
,Itest. setttement, 
V 

PGS,'re.UBiVjmh 
KhoalQilhultXiyDyng, . 
Trudng DjiaocBichKhoa - D,i Hoc Qu6c Gia Tp,HCM 
iTS,UBi ia i in l i 

^ lOloa Ky Thuit Xiy Dyng. 
TnldngP^ Hoc B«dl Khoa - B,i Hpc Quoc Gia TpHCM 
KS. TrSn Vin Stfn 
Hoc Vila cao hpc, 
T n l ^ B t i Hoc Bich Khoa - Dal Hoc Qudc Gia Tp.HCM 

U Ba Vinh, Le Ba Khanh, 

TrSn van Sdn 

NIn data cic^nhO6ngBJngS6ngCCruLongn0ichung,thantiph6 
^ ITwnf f i rtlng tuong ddi yeu, co noi rit ylu, De xd 1̂  nen dit ylu nay 
.Scd nhHu glii phip duoc ngiilen aju ip dung niiur cpc tram, a§m cit, 
coc vffl, coc dit vai, cgc cit-xi ming-vOi, gia t i l trudc kft hop bic thSm 
gilng cat, coc cilv.v, Cic glii phip tren diu cd Uu dilm va nhupc dilm 
cda nd, Cpc yaa xl mang - cat l i mpt trong nhOng glii phip khi thi d l 
gia eo nin dit ylu cd b l diy khdng Idn, Bii bio niy trinh bSy cic phin 
tfeh, dinh gii vl khi nang Ung dung cGa loai cpc kha mdi ml niy 

2. Gidi ThIf u VI Cpc VSa XI Ming - Cit 
^.iradllMluvlcpc 
T,i cdng trtnh nhi miy chi biln thiy sin Cd Chiln, Cin Tho, glii 

phap cpc vua xl ming - cit d! dupc lua chpn dl gia cd nin dit ylu dudi 
nenkhaMdtsdthongsocobinciJacpcvilaxIming-cittlltdllnnhd nhusau; 

+Dudngk[nhcpc:d = 200mm, 
+ ail&idiicpc£t = 8m, 
+Khpan0:Cicll giua cic cpc l i : s = O.Sm, 
+ Mic voi dupc thill kl theo tl II Mac 100, NghTa l i d l tap ,a 1n,3 

voa Phil ddng 410 Kg XI ming Pca 30 + 1,0d m3 cit ving + 260 lit nude, 
Quy trtnh thi tdng cpc vOa xl ming - cit bao gdm cic budc chtnh 

nnu sau: 
-BiASc l:Btnh vfrniy khoan vio vl tri coc. 
-audc2:TaoldHioan 

I^SlSl *" """"' ''°*"'' "* ' " "8"" ' 
- Budc 3: Bom WJa vio hd khoan dl hoin thinh cpc Vila riii can 

S ^ X 2 '""̂ ""̂  "" "̂  "*'"'°"'- ̂ "̂̂  ""̂  "^ """ "'«»" 
2.2 da tgo lien kg, glOa nin be ,Sng trd Odu coc 
NIn tie tdng cd cic die diem; 
Bldaynln:D = 0,lm, 
Mac be tdng thilt kl; M250, 
Bdtrl2ldpthepCII: 063150 

,A„ '^S."' " 1 " " ' ' " ' " ' " " ' ' ' ' '*""'^« l " ^ " ">*"•"«" oa dudi nin bS 
li M n t l S " " ' " " ' " * * "*"""'"" '* *°° "'" W vi n&i 
r6 USH " «!' ''" ' " " " ' ' " " " ™3 ""> °**« "im bio bing nhau cd tfli do mdt so nguyen nhin sau; 

„,-,. '.-'ii "",''?"'.';" ' ' ^ P'""'"3 P''*" *"«" "»" «l "ling, dd sutcda 

i S l t " " ! * " ™ ' '""'• " ' ' " * " > ' " " » " " ' « "9 khdng cddd cao •uyitdd, bing nhau nin din din cao dd cic dau cpc khdng bing nhau 

™ : ? " , k * ' " " ' " ' * " ' ' ° ""'•" """' "* «" "hi*" bun Bm cho 
cong tac thieong gap khdkhSn,dindln khd thicdngdam bio tat cacic 



3au coc deu bang nhau Tuy nhien can Ihi cong 
3irn bao cac dau coc khong chenh lech so voi 
:ao do Ihiet ke qua ion 

Co the cau tao lien ket dau coc voi nen be 
long nhusau 

iS Nen BTCT 

Trong do 
nen betong cot thep 

ingdo tao lien ket b Phan bete 
c Cheudaic 
d Duong kinh coc vija- si mang cat 
Phan be tong do tao hen ket chon la 45: 

/( theo nhan dmh ban dau khi nen truyen ti 
c, dau Ci it phar 

choc thung nen be to 

De thi cong phan be long (phan b) co the 
thi cong theo cac cach sau 

- Su" dung dat ciing dap xung quanh dau 
coc sau do phu nung quanh mol lop ni long 

- Su dung van khuon go 
Xay gach xung quanh dau coc 

Phan be tong iren duoc dd chung voi be 
tong nen 

3. Thi Nghiem Nen Mau Coc ViJa Xi Mang Cat 
Theo TCVN 3118 - 1993 Be tong nang -

Phuong phap xac dmh cuong do chiu nen 
3.7 Cong tac lay mau 
Doan coc Ihi nghrem duoc lay tir hien 

truang dai 5 8m i doan coc dt/oc lay tu coc lam 
Ihl nghiem ban nen hien truong) 

3.2 Cong tdc gia cong m 
Buoc 1 Doan coc tren i 

doan gan bang nhau 

Suae 2 Khoan theo phuong doc ti 
duang kmh dng khoan d = 6.8cm 

4. Thi Nghiem Ban Nen Hien TrUcrng 
De danh gia kha nang chiu tai th\Jc te til 

nen sau khi gia co, thi nghiem ban 
tnjong da duoc tren hanh nhir sau. 

4 1 Phuong phap thi nghiem 

hi khoan fluot ghi 

Hai dau dcfac phu mot lop farafin mong de 
lam phang be mat nen, 

3.3 Ket qua nen mdu 
Lan liiot dua tung uien mSu vao may nen 

TYA - 2000 (kha nang nen toi da 200 Tan), toc 
ddnen ) -2 KN/s 

Mac vua coc MlOO 
b Ban nen 
Ban nen bang be tong M250, kich thift 

70 7cmK70 7cm, day 0 2m 
c. Tieu chu^n thi nghiem 
TCVN 9393 2012 Coc - phoong phaptfir 

nghiem hien truong bang tai trong tinh.ip 

TCVN 9354 2012, Oat xay dung - phuwis 
phap xac dmh mo dun bien dang tai Hit. 
tru'ong bang tam nen phSng [6] 

d Tai trong thi nghiem toi da. 
Pgh = 2*Ptk = 2"S=10Tan 

ttuac de loai tru 

aichuki l.den 100%PIk 
aichukt2,den2Q0%Ptk 

Hmh) Thi nghi 

Ketiu 

Foundatio 

11 thinghiei 

a XI mang - cat sau khi duoc 
thi cong tai hien truong dat duoc cac chi tieu 

-Mau coc vua XI mar 
dat mac vû a 100 

- Dung trong y = 20 47 kN/m3 
- Mo dun dan hoi Ec = 22436 daN/cm2 
Bang 1 Bang so lieu nen mau 

Kl 

mau 

Kich thuoc n 
Duong ! 
Kinhfdj ! 

au khoan 
Chieu 
cao(h) 

cm cm 
Ml 
M2 
M3 

6 SO 
6 80 
6 80 

13 66 
13 73 
1379 

Luc 
pha 

hoai (P,) 
KN 

39 86 
38 66 
39 53 

do nen 
(fl) 

1 Bien da 

'^"Z' 
daN/cm' ' 
109 76 1 0 005 
106 45 1 OOI 
108 85 0 0(1 

Giai doan 
do lap dat thiet bl 

Giai doan 2 Gia 
Giai doan 3 Gia 
4.2 Kit qud 
Tu cac ket qua thi nghi 

qua cac phan tich bang ph in mem Flaws 3C 
Foundation [3], co the thay siic chiu l3i gi* 

c khi tmh bang phan mem PiaxisJD 
TlaPgh = 5 63T, Idnhonsucchlutii 

g\a\ han cua coc khi tinh theo chi tieu ciffln? 
do dat nen (TCVN 10304-2014 mong coc-titv 
chuan ihiet ke) vat dd chenh lech la 0 59 Tan(2' 

5. Phan Tich Bien Dang Ciia Nen DatYft 
Duac Gia Co Bang Coc VUa - Xi Mang Cil 
BSng Phan Mem Plaxis 3D Foundation 

5.1 Thong sdnhap vdo Plaxis 
Duong kmh coc d = 0 2m 

24.448 00 _ 
21,44300 
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^ S ^ c f c t e i a i ' ' I R r . , B i > . 9 i ^ t l | c t « n g . a , l l j u c i c k » p J a t 

nh Plajds 3D Foundation Thnnn sS i-.-. u:=.. t i M6Mnh Plajus 3D Foundation 

rttong [Ws3i) Fwindat'on 

S.3K& qua tinh to3n 
0^ danh gia kha nang bi^n dang ctla n4n 

I gia c f i ^ c x i odng cat, cic tnrdng h^p tai phan 
I b6 (Su a l t l i n niSn d l dir^c tfnh toan vdi oia 
'trfgiatfing: ^ 

a. TmSng hpp ho^t tSi n fo gi6nq nfetr cflnq 
, trinhthyt « ( P l = loookG/ffi^ 

Thong so 

liHgtivatteH 
Loa; vat l i iu tac dong 

Bgdayfdp flirt 
Kh^i luong dem vi 6St trin 

mttc nifdc ngam 

Khoi li/ong 6an vi dat dudi 
mtfc nUdt nqjr 

Md dun bi^n dgng 
Li/cdinh 

Goc ma sat tronq 

S 
He s6 poisson 
G6c mfonq n 

gi^m ctfcmq do 

Type 

Bactrim 

L (^5M 

Mohr-Coulomb 
drairred 

g vat ligu 

Idp CLI 

Mohr-Coutomb 
drained 

Bang 3. Dac mmg vat l i iu cpc vOa xi mang c; 

Thdng sd 

Mau vAt liiu 

Loai vgt l i iu fe dang 
Trpng lugng riing 

M6 dun dan hdi 
H i sd poisson 

H& sd qtam ciidnq do 

Twe 

-S31 
Oac tnmg vat ftju 

Non-Porous 

Linear elastic 

2.24x10' 

fl:aBtiaiKfcflj;p^T;f:Yj TSI[I"I. 
ffhihifi,,™*.^ * . . « . ™ n g - " t i a m v r § c n h u c o c a l 
fflnhlOiuyfiufnSnriMimentrongTiftiMMlngthM mang-catcof lac i^gkhaien 

4philhHt:hPbiIsJDftendHiai 
iti 

Ip 0 ^ Wn cCia nin tfnh bSng phSn m^m 
WPIaxis 3D Foundation: S = 2.41cm< [SghJ = 8cm 
rflThda d r ^ ki^n bi^n dang). NgoSi ra, gia tn liin 
Itfnh dugc n iy khdng chinh l ich nhiSu so vdi 
gkit qua tfnh tiJn theo phuong phip giai tfeh 
it(3.03cm). 

J b. Truftng h ^ ho?t tai n^n gia dinh (P2 = 
iiaO0OkG/m2) 

\ e * liin ci5a nin tfnh bSng ph^n m^m Plaxis 
,3DFoundation:S=4.67cm<(Sgh]=8cm{Th6a 
)dliuk|jnbj£ndang) 

c. Trudng hpp ho?t tai n6n gia dinh (P3 = 
'3000kG/m2) 

DO liin ciia n^n tfnh bSng phSn m i m Piaxis 

Idi&tkifti b i in dfng) 

d. TruOng h ^ hoat tat nSn gia dinh (P4 = 
35O0kG/m2) 

DO (lin ciia n«n tinh bSng phSn m&n Plaxis 
3D Foundation: 5 = 8.18cm > [Sgh] = 8cm 
(Khdng ttda di6u idin b i in dang) 

6. Itft Luin-Kien Nghi 
TCf cac k a qua phan tfeh, tfnh toan cd th^ 

riitra mgt s6 kf t lu|n nhir sau: 
- Boan coc duac l ly tif coc h i in tn/dng 

thuc t^ dgt mac 100 (CUdng 3^ chiu n^n R 
= 108.35daNA:m2), trpng lu^ng r i ing y = 
20.47kN/m3, me dun dan hoi E = 22436daN/ 
cm2. Do dd, khi tfnh toan siJc chiu tai cda cgc 
vQ^ xi mSng - cat n&n quan niem cgc vCa xi 
mang - cat iam vi ic nhu cpc oJng v3 roc vffa M 

tiy dung 

[4] Tieu chuin riy dung. TCVN 10304-2014 'MISM COC -
tieu chuSn thift ke*. 

[5] Tieu chuin «3y d\mg: TCVN 9362-2012 Tmi diuln 
thiit kfnEonhavjcongtrinh'. 

161 TCVH 9354 * 2012 - "Thi nghiem ban n^ tinh hiin 
tru^g'.fig xly dung. 

[71 JosephE. Bowles, RE, S.E (20O1), 'Foundation analydi 
and dHign (Fifth ediflon)'. The McGraw-Hill Companlei, Inc 

Cd thg siJ dyng cgc vOS xl mang - cat tiet 
d i in nhd 6i x(f ij? n i n flat yiu trong xay dung 
nha kho, nha xi/dng tai Thanh Pho Can Tha 

Cy thi vdi aia chit tai khu vi/c khSo sat, 
t i i t cJiin cpc dc = 0.2m, ddi Lc = 8m, mac vOa 
MlOO, Hiolng each giOa cac coc 5c=08m, nen 
b i tdng b i n ^ i n dn ^ O.lm, mac b i tdng n4n 
M250 cd the chiu dugc ho^t t l i siJ dung ldn 
nhl t ma van dam bao thda dieu kign ve cUdng 
dp va bi^n dang la; Pmax = 3.0 Tan/m2. 

- Nen c lu tao them chi tiet l i in k i t giO'a coc 
va nin b i tdng 6i tranh cpc choc thiing nen 
b i tdng. 
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