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Application of Cement Mixing Pile in Treatment of High
Liquid Limit Clay Roadbed
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Abstract

High liquid limit clay has the characteristics of high natural water content, large void ratio and low strength. It is a highly
compressible soil with low mechanical strength and poor engineering performance. As the subgrade bearing layer, the post
construction settlement of the subgrade in its natural state is large, which can not meet the needs of road traffic operation. As a kind
of cohesive strength pile in foundation treatment, cement mixing pile can not only transfer load through the pile, but also improve the
mechanical properties of soil between piles, so as to form a composite foundation with pile-soil interaction, and effectively improve
the bearing capacity and compression modulus of the foundation. This paper briefly summarizes the application of cement mixing pile
in the treatment of high liquid limit cohesive soil foundation, and discuss the matters needing attention in design and construction, in
order to provide some references for similar projects.

Keywords
cement mixing pile; high liquid limit clay; application

KT P A E S i PR - R S AL 3B Y Rz

.
fa 2

HE B LRI R A IR A TR 1A ], HE - 4

=

B LA ERSKES., LB A, BEMOMIE, BEEGEL, H$BAK, TRERE, EHABARNE
B, WTERARRETRAN TERBERA, Rtk Ll B850 E R, RIRIIAEE A W R A 5209 —Fr A kb 45 3% 2
Mo, FALT LBt AR RAE AT, BT AR SR 69 ) Fat, ATtk L BIER 69 5 Ak, A ROb R & kKR
B A BAAT 3 TR A AL A % s £ AL B R, SR I R T R A, A R AT
2R B RAE— BRI

KA
KRILHFAE; SikfRfbt; BA

3 JE] 361026

HO|

ISR o /KA 3 e A Bt Tk 0 B
Bl OUURTRD = SR

KPS FENE E T T2 5y A TR, Hdr, Tk
M T RA A EEZ s KIem i, fEBtkahkat, ek
CIHIERAN R SoKTERy R iEE, MmN A; /2
EHE TR RKe s s B AR AL, PR ARRE
5B RNE R, INERE: 8% <20m, Tk <15m,
e AR T e R £ . AP EESE pH B/
T 4 R+ EBIEFREOCT 25 RIRL T SRS TR
DL TE TARES S R R K Ty, e 3

1 5]

il

ERIRES TR X — R ULV, T H TR
PEREZR, (EEREXSHATINEGI, KIEFE G
FACHHE)— Mfal ARSI, RS AR E AR I A
NEgersat, MIms/DrsEE TG0, FHEss et sLolE
BRI PR S RS RO e T2

2 7K FFHE M B A B 4128

KT R AR AL TR — P A OB, =—Fhis
AKIEVE A BRI, R HAEN R KTEBT A LA 7

OHEE, KIS ERE— RIS RN, (EECEIELE

[EE/T] £4E (1986-) , B, PEBE=0A, X
&, Tielh, MBMESImMA R,

46

Rz IR HfE Had A

3 T MR 5L B 37 3l 3l o 5% 14

3.1 A5
AV (LT R N R AR BB RS S BOR L X, 5



HHIRE - $E07% -

% 05 # - 2022 4

RN T X AR, BRSSOV T, ST E
U 60kmvh, 1E H B0 55 B 40m, MLADAEIE A 6
. ERHCEE 3.668km, MRIEHI TSIk, 7F K3+320~
K3+623.490( 25 2% 5522 X)) 12 B BB B i B A + 2
JEF 6.8~9.5m, [EIEIRE: L, EE N 0.5~4.0m,
BNE AR IR gL+ Ras e Sramks HHAD, T EREs+
(Qdal-pl) @WAB NI, EMmEELR, NEEEEIENRIE
WFRFDE, VAT HSTIELGIE, SRR, &
BRI SEIIOHT, SR KB + Bk
(REf) + - TAHE” 7 Db,
3.2 MR

IR B L T T 2 I R RE
JEREE . A B N

ERREE O (Ql) | HEH+ (Qml) @, RERE+
(Qdal-pl) @, EiEREL+ (Qdal-pl) @, &4k + KA
(Q4al-pl) ®. HHMEHIRF+ (FF) (Qel) ®, Hrp
R ( Q4al-pl ) WIEEEN 6.80 ~ 9.50m. EHIKH,
TORD, AR, FEERY. RERIZERL, SAVUR, BRI,
EE, R, TEE—R. ZEERREKES.
FURREE K . SREEIRAOREE:, EEEgatt 1, JosmEit, T
FEMEREZ

PEER S R AR E K AR 0.0~1.60m (Friss
9.94~12.32m) , M7k pH {4 6.79~6.83., FHEZEn
1R,
4 SHBHE
41 I T E®EF

T PR A A S ST AT LR i SRS
FKERRA, EAVEFERER 1p=23.9 B EAET 25, FhRS B
K, pHIEX 6.79~6.83 KT 4. WIHEHMal LR HAKJE L6k
PR ESETINE, (EMUAERIRE TR rT UL BE S 7K R

Reke IR

L 2 OHTRRE R E TR L, R AR,
B3 280N, KEFRRARMESEE T RF |, i Tt
BHHIE R, SESHMANBEEAL . KIEE/KEE
5 AR PERNSS) S F EE RSP SON TAR S B IR AN
PR, MR, HARRI O RO, Rtk
K, 1M LB ELA S kL, SBUKERRTES
TABEREE) ST, AR S T RS e IR B AN e e Sl
R, EEMEACRES:, SRR TEE TN ETInA
TIREETHR, IIARIZKIE TR REE SR E AR5,
HEIN RO, SN AR A S TR
o [ARE, BTIIARITR2 MAEE oKy, A e
KEEIR, ARE DA —ENEE. (B2, BT TRETHY
HURTEECRAIER K e R e A e M, TRyl thes
/K JE B R TR Sk, M MRS R R AR

FERE T T2 PR, il A2 Mok THEAH T4 iDL
AAKeREH R T T 2 R AR R, EEEELZ T
i EARBIRN A, BRI, RN, TR TR L
WEREROENN SRS, AR T2
AR 4EE75EA, ATHE/KERHHEE T T2 R AEE.
4.2 IR EMRERE

TRUESEPEAE R I AR S B B IR A T i ) 2
NIRRT E LR A TRIE, A0 H ISR =R
N, BEETHECE ST IR ARSI EDK, BEA R R R E )
AR/ 100kPa, 7K JEBEA AR 0.5m, R
FFHE 1.0m #2556, W e BT AR E ) I R I E AR E
e m,

KIS B2 TR 2 ) Ra:

FRUIEERE FHR B R E ) Ra THEL:

Ra=up i gsilpi+ a pgpAp=3.14 X 0.5x (5x9+1x18) +
; 0.5 %220 % 0.196=120.47kN

*1 BT RGITSHEWER

P . SR e . -
Fihtr U R I = T = A E T A
| R | TeEE | R | R | L, o o s | BERE
JKE T FEEE ) | AR FARVHE | DAE | AL
b= b 4y i
W Y Pad W, W, Es\» Ck bk [fo] sia I K
% KN/m® | glem® | % % MPa kPa ° kPa kPa cm/s
PR ARG - 1 53.6 16.1 1.05 | 47.7 | 238 | 23 13 1.4 40 4 9x 107
A+ 2 30 17.8 18 14 80 12 1x10*
IR ARG 1 3 28.6 185 | 144 | 387 | 233 | 5.0 31.4 19.6 180 16 0.24 6x10°
PR A - 4 52.8 160 | 1.05 | 47.6 | 237 | 2.1 12.3 1.4 45 5 6x107
/\\E/[\ E\E:; b i
o /g ﬁgﬁ%ﬁ 5 25.4 188 | 150 | 35 | 226 | 5.6 275 23 220 18 0.28 7x10°

47



HHIRE - $E07% -

% 05 # - 2022 4

KA, wp— R (m) ;

qsi— LR i B2 R OUBEDAFIEE (kPa) ;
Ipi—HETEEINE 2 LAER (m) 5

ap—HIRBE & REL, HL0.5;
qp— B DRHIEE (kPa) , K T7KIESE
PR, BEBTE R BRAE IF AT S O 3 £
HREIFHIF(E;
ap A AR (m®) .
A S 58 TR ALK E D Ra T
Ra= 1 fcuAp=0.25 x 2100 x 0.196=102.9kN
X, n—— S mEITR AL, TR 0.20~0.25,
IEE 0.255
feu——5 1 H/KJE L Fe & EARR I = Nk TE L
R, TEARAEFRIP SRR 90d B4 HA TC MY
FRETESEE (kPa) : MREZ=P/KIELSE
B i, AKJE S 15% it 90d IR ERTE
FREEREE S 2100kPa;
Ra—H 7K /], kPa;
Ap— AR, m’.
BRI IR IME, RJEY Ra=102.9kN,
4.3 mIREHE
m=(fspk- B X fsk)/(Ra/Ap- B x fsk)= ( 100-0.4 x50 ) /
(102.9/0.196-0.4 x 50)=0.157
X, fopk——E S HFARE DFHIEE, kPa, ARFE
FEEEL 100kPa;
B —— IRl LARE LI AL, FAMRER 0.4;
fsk—— AR L AR EDFFIEE, kPa, BURIR
+kE ] 50kPa;
Ra——HfEA#E /), kPa, HUVIME;
Ap— Ak EEN, m’,

4.4 tE B BE R E
L85 10 = R TG 6 A K TR BB, DB
d 0.5 N
. 1.05+/m - 1.050.1578 - 1.199m’ YRR S=1.20m,
5T AR

FRIE AT A SRR A K R 3-S5
P2 0.5m, FEIAIEE 1.2m, IE=MBAE, H 8~10m, /K
JEB AR 15%, STERHARET) 102.9kN, AREEILAFH
FL17076.6m2, LI 13700 FRAE, B 118168m. i {f
EAE £ IE AR R, AR E 0.3m BEAERE,
WENKE 12+ TR

6 e T E =l

6.1 KBTI LE
TEFRER: SO, RSN —S5H i RS
BHRE (RS ) —FI TP EE R (Tt 30s) —

48

PREGHOKIER (AN 0.6m/min 24 ) — EFE T
TEFEMERILLT 30~50em (59t 30s ) —E Rt H NT—=E5+
WEKIESR (3ETHEEH 0.6m/min 45 ) —pbELE R—HE L
AR

6.2 E L= Hl

O EFER A 2 S il ek, BRIk
BYMU—HEH OO TR, FEAEATZE I e S
I/, SRTEENEIK A, EEDRIG T n] Pl AT
(rETHEE G ARG, JE AR IR SR i 785
IKALFER,  HEUT R HE KA

O AR R AR SRS 2R
AR RIFRIC, ESHERREIE BRI TR AL
B FIHEARICHE B, REZIERSNNOFRD, &K
TR H T SRS ARV —, B TR A S i
Bl AEREEEDR A NT AT ER, — RSk e T
RIEAKR, (HETHHESAHRIS RS, K5 IR
BT, BEEER AL, KT RIN MR

GKIEFIEIIES]: AR AKIEERE AR
KIEIE FHEIRENAITEDK, BENUMIIRNEL A LR,
[ I A BTG KIER AR . 1EHE TR I TEAL
FRARTAFRAE 7K e RSV AREZE AR A, ansf R 7K
FEZEE, WSS HTER,

@FE - HuBirek: W TERRE L, BERLITAR,
PRI EEAIK, LR EIEE. RAPE LR, 7]
BInEEr T, BEREAREE, Bk Hdeiiik.

OBTRATAIEE]: BRI R 5 R ES R, M3
FRWTISEE , BEN W NI O SR OGEH TR A . PR AR Y
TEOL TR R

@B RAHE: hTERRESRED L ARFEREE N
WHELE 2, PR BN TR, XRRA
AKEERE— R —heRE” T2, Bt aus 58
50r/min, FHFEHETEE] Im/min, RIEEPERIES), WUNEHR.

@K Ve L E BT H]: MY RSk T BRI
PR TR AT DURHE, ATV A B I B & A Hb L
& IR E B B X, ML GRS BT &
TEFEMEMIDLT 30~50em [, #5155 30s /KiE28, HIER
AR 30 SeE AR, AR - soe G .

@ERAER S : I TERG, AUREIZR IG5
RIS, ARSI S FHE S E AR, BN
R, SR E TR EL IR Gtk o BRREARTIRN SF57
[RIMERZI5) . AR TR AN BB S . SRR R 3d N
R R A SEEIN E - RS RS SRR, e EE
AR 1% BERERERHE 7d f5, RAEEITFISHE L H
M ARSI AN, SR ER, REREAD TR
) 5%,

QOB AHERL: RS & HIE 00 A SR



HHIRE - $E07% -

% 05 # - 2022 4

e, EOERHE 28d JEHHT, IR EEA D TR 1%,
YEE RIS RIS B A IR, BT
EORP TR, RIRIET S KEm AT 28d J5, HDWE
bl PR3 S e WV ON: RS RF ivar s Korat i< 1 SN 1 o 1% 2 2 )
PR NAEAVIE TR . SOIRRAEREG, R RIMIULE,
BRSNS S, BEARTERAR, HBiE@ MR 5L,
RRAFAEATEIER S, o AR EE R i e PR AR hE
TREARISIRAL, RiR T2 i 28d t A TE NIRRT 3
e, ERAECUEE T B2 R N A S5 SR 7K TE b 42 Rl
Ko

7 MBEIEERER

TETE 2016 2 T, £ 5 F2m2imesE, B
AR B T B R, KRB AR S,
HE H AR RLE 10em AN, FAS A X ER A @z
RS RN, A e AP = e SR RS R+ B RUT
R B

8 &iE

WSS G K e T i BR A - M FE N b FE Y
BTN, EERER T &SRR R, e
TREEEIEE TR BT ERbRE - s 5K &R
K, RS ERR, (ERFZKEHEAES Hat L E
BT, BB RRERIE T T2, —RRES N TR
PRSI TN, SEBRiE AR R ARTE SR DU
PEFEECETRF R B A5 A 4 i TRge B T T2, 78
KL LZR, SEPREE LA KRR AR | ibEsket
B, BRI . SRR EE], XEE TR R R
BREE,

S 3k

[1] Bk S, F3g AR SRR TE S ERER 2 R
T ARIET,2014,6(16):50-51.

[2] JGI 79—2012 EEHTHIFELFER ARFELS].

[3]  Fhb g b g TS Ry T M. AL s R S Tk

ekt 1997

49



