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Research on the Construction Technology of Lime Soil Compaction Pile in the Reinforcement
of Collapsible Loess Foundation

TIAN Yanhu
Ningxia Hui Autonomous Region No. 4 Construction Engineering Co., Ltd., Guyuan, Ningxia, 756000, China

Abstract: As a typical poor foundation soil in northwest China, collapsible loess presents severe challenges to engineering
construction due to its unique structural pores and water softening characteristics. Traditional foundation treatment methods such as
replacement method and dynamic compaction method have exposed defects such as high cost, high energy consumption, and poor
environmental protection in engineering practice. The technology of lime soil compaction pile achieves the synergistic effect of
eliminating collapsibility and improving bearing capacity through the dual action mechanism of "compaction solidification", and has
become one of the preferred processes for treating collapsible loess foundations. Based on the latest engineering practices and theoretical
research, this article systematically summarizes the key technical links of the construction process of lime soil compaction piles, focusing
on the quality control points of core elements such as pore forming process, lime soil mixing, and compaction parameters.

Keywords: lime soil compaction pile; collapsible loess; foundation reinforcement; construction technology; quality control

WEMR VR LA AL 63 T AR, EES NMKPEER, TERARR B ZEmE .

AT K OBEP  H . TS . K Fk b

FATKALI SR MO, WK 22 R 35 MR A P
REREUA T AR L T o B T L < ey
D8 40 FF G S O\ S, AL DX ST B 2 < N

HMCHEI K, RHRBAE S AL B AR U T B : ATIT]

R T LR 20 HHE 50 £85I AJRE LI, £ e
ST A T AR SRR AR L, T X Bk L
REEZ. BT GREPES LK RS A1 (RS i
BB R B SRR B« A B *

1 KREFEZEVEMEREMEE LT E St ELEN
T AT, SRR TR, (I TS Bl REFERMERRERLS e

KA

H- B B

ALY, REEHIRERR —% N8, &FHEHERSMT
KL EHEF

1 HARRE. R REREE

1.1 FARRE

IR BB EIR T 1934 45 55 BR R 5 51 K #5741
W AR R, 20 4 50 FARERE TR 5
W R )G, 7Erdbes S X AL EE R R B B A
R AU A LI FE B B A 2 BN 5 K [k

166

Wk 1 R, HAZ ORI N 2 4EEAH AR : 72
JEALEY B SRy BRI 50 7 2R AN sl SYN R I
AR JA 160 7 A A LR K s o e R A A A% L, T
FREARZINHEE 1.2~1.5 fAHHr s m X, i #2 o - 44
T2 BE AT $2 Tt 15%~25%, A R0H B o A LR S5 5
FETERY B, 43 /2 95 S 2K 5 0 A o 1R A e B S22 11
ST 5 A e (R P 235 RO R A B (S
RIS AL I KAL = 0 R TR AR S5 4, A SR X

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREESE - 2025 #5845 ZE5H
Engineering Construction.2025,8(5)

@'* VISER

TARRIBE REHK 1~2 A EEN. WNE AT
PR Z T, BT AR R 3 00 AT 2 P T S s o 4% 38 B
AR N8 TERIRE LN 6~8 A AR BN & 52
X, 1% XA A E AR LU 4R REES © 128 1 1 HIRALIX ],
{545 Hh BV P R AT 4 HI7E 0.015 LA

1.2 HFARYES

IR BB R S O 1) 7 20, KK L B RA R
ML, EREIFAREMEE L, 2B “Utitr, KK
WO T R S A TAER . 1% T 200 17 VAT
WARAERMG SHEMR, Ti5H, BAZIFIZMEE K
FROBR Y, 3 TR N 12m~15m e . 5 HAbE
Rtk 3 AL B VEAR B, K E RS EAEIEA . TH&
T R s 8 B B E A

1.3 EASEE

KEW AL TREREE, K EPEm ZEH T4
R R KT L E AR TR I 3 B T R A A
I, ASHVREE—MA 3m~~15m. 7E SR e T R R )T
Rt e S KR M SR BT, YA R AT
R, AR, MM A KR 24%. WAE ST
65%I, BFL AR E R 5y IR FLAE B A i A
ACEE R, BT UR . R, KBRS T
L R /KA DA N B T BB I 2

2 MITZRERTHES

2.1 i LEIES

Jite T R A A A R 2K 3 2 it T ) O
WA, LRGP MR ORI K 15 2% 1
. PR TR ERR R BRI L R RS, Bk
A T 38 3 A 2 AN =50mm, 388 G R AT 5 8
BEATUA AL R AL o7 P20 o 008 i 2 7 AR 4L - PRI 4R P 4
S AT RS R B AL, AT O SR AR M BN AT i, IF
T JE 300 V% B 4 A DA it Tl R A o 2k e i 7
AT, B CRATE AT i 22 125 S 26 RS SR VRV R Y o B4 R HAR 56
AR A ARG R A R RMRE, A KN AR (SR
AR FRdET T M L B ER, ok ECR S 45 5
7~17 MEE L, AR EEANBL 5%, mRREAE
ib 15mm. it T8 2% TR P AT E A R, AN B 22 8
AN 1%, FrEEE &IEIE NS ROTESR, MRS TiRe

2.2 RILTE

FRAL T2 B S B 2 8RB i &, R
FEER T UV . IRV S B e Bl LSS . T DU
VEIE FH TR KA DL B35 5 2, SR FH S B
B E R RN EET G, SRR EE e
1525kN * m, FLIE B ARFF 0.51.0m/min DLk 5 k3 5h
K SRENYUEEE S mARR S TN L, & T
T2 A rp s pbPE 1, WA 70 B9 80120KN, H4 1 5 7 il

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

76 1.21.5m/min. BRFLEAREE %1t N 300600mm, i T
N 75 SIS B A o L, (w22 R I 1.5 RS B 2 i o
FRALIRE N FE BT HE A 200300mm PAZRHEIE R £, 4L
SIS TR A FLIRS DTS 2, i 100mm B EA TS FLAR
. RAUGR M B fL T, B Ave N ALRER IR

2.3 MtHE5EE

IR P R e s AR B FEE S A, G B BLJE R R
FARFALL 2 08 5k 31 7. FEARTRE X kb iR 2B AR,
AR P AR TT 47 RV fEFEIE 10mm T, RS A KE
FKEFEHIE 30%~35% . HUMFE A I R A o ) R FEHL
Je - 30s A K S HRWIDIRSA, FHIN/KIEH: 60s 251
5], PR R K LA KR E A AR R R S K R+ 2%
B, BEGE T RHESEFLE, B2 EE
250300mm, fif AV ER S RS o 46 i, FYEEVAEEE
600800mm, Z5iifitE 810kN « m. 75 Sz S AL [
OHEE, B R ID G LR 78 504 S, MRS58 B & 1/3 AR
A THUR 7 DAL BEE 300~500mm, 5 b 1k i i i B b 1%
Har.

2.4 HHKREIES

A B o) B 2 it LAl A, H B S atE
LAY SRR B B R o AR N DRSS
HRE VR R TINE, e = ENEEEAB T
20mm J5 1] ) R B IS bR o TS R BOG IR A B T
TEMEARIREE 14 12 % 314 b EURE, ZESRA/NT 097, #F
L SEREMEAS IR FH 5 284 5)) 3 b PR B i 0 Al 56, e o
ORI BT ESR I AR 4R AR . T EAR KT 400mm
FRRFE Al DAER 2% S S JB v A A 5 s o e T A
ARSI WA S5 () RRUNE, ST R (AL I 2 A S5 B
SREUE AT FEREAME SR AN T . BB 7 K5 77 AT AT
AR, FEGRI N E A RN T RTHER 2 £5, f2
TERMIERTTREE 2 /N 0.1mm/h.

3 XEEISEML

3.1 MR SRRt

A A% 5 A0 ) P (1 B8 80 T2 0 R K 55 A o 2] 2k
R OE R MR TR 5 B B R | it T
WA RE S P B R R 3 . TR SRR, X Tim ket
B AL, RAUHEARTE BN 350~450mm. i /MER S S
BB LM XA 2, S KA AR DU T 5| A e TR o b A A
Yol AR RE BT A < SRR SR, G 2.5~
3.0 f5HEfE. fEEBEESMMIELLTE S, EVCRA =M
Fitk 7=, BB SR T IE T A B o XTI e e
FOTTIZR [ B IR e P o g, A (R RE A& 24 % &8 2.0~
2.5 fEMEAE . WIHRERHIE “HRGTHEX” #E, EAH
AL HER 1B 25 50 [X N AT 30~50cm [HH S, WA it
X I R S BN EA R o TSR AT R, Ak R R
Ik 3.5 AR, A IR b B A R B PR

167



@f' VISER

TR4EE - 2025 #5845 SH5M
Engineering Construction.2025,8(5)

3.2 IREEALLMIL

IR A E B P AR AL B R A AT A i R K AR T
i AR A ey 2 0 8 R 3 1 7, FARdE R AN
AR PR B SR EAT RHATC EE BT o A7 2RI P A S T A EL A %
B, VEMEEMAS S RN AMKT 60%. W FIBTEAREL
KT 12 (FE e+, AT 2 @ 8 okl X bk e
R RS ) TAE, BORAH 31 7 ALE . KK
il R RE L, SR /K S I bt o SRS i e, —
PEHITE 18%~22%30 9B, B4 T2 771, R “ 7
PE= R v BB IREEE R IR 24 /NBE, R IR 850
fifts S TP TS FUUERE 12 NI, RS 1A i N
AT . IRIEBIE o, LU b K b A, 28
R TEM BRF% B 58 AT A 0.8~1.2MPa, /K Fa Z H# it 0.85.

3.3 FHEERIAE

75 il B8 B 1) B BELIE AR UE A A 2 S P B oR LB 5
o g i 75 R AN VR R L R e, TR 5 REA
8~15kN * m. Xf TiREAHM, W RHB/NFERE; WT
RIEALFR, ROE SR SR 12~15kN « m. Z5 it Tk
A < EAEERYE T R, RS 150~300kg, VA HE 2~
am. F5iiIRBOEH RN 4~6 &2, e Wi I I5IiE 2N
AKTF 20mm. EERERRZE, TRHFHERES S
REERIBIR, 7oA R 7 Blg, T /NRREE N TC
TR BB S R SR o it T R R S S W s =
TN, &g =T NE/NT 5em B, BT HEIZES
tIEbR. XFA /KB R I Ak, TE 238 n 35 & R EUE
PR dife s, BG4 fLBRKE IR .

3.4 HE TIREFH X

ARk 2 B P G0 i A o FATE o (1) LR o 4
FERH “TRRRBRET 7 Mo T, BARTT 43R “HETE Bk
F17 80 4750 2RBRAT 7 P METEI BT IE A T KR R
AT, TG O IR A A AT A e ) o B
AT 48 /i o 1751 B TG T 4 ALt b B, 4%
CBE=FT 7 BRHERE . TERENERE T, 2B Sk
JEWS KRR JRIRE R MR, X T B
VIR, EEUCK I T X IR A T NX, SR X
RO DU A S PR AT TR — DX gt 1 o it 13 s i [ D
H b B A B S AR EL 0 5%, DLRAIEA a8 ek 4T
JoR AT AN () AL . fERFRR LR SR, AR RS
SRR, BOREL “TGILY B B IR GBS, B
IEE RN FLIN G A 2 o it T 5 A o 7 2 37 5 ) S
IR R, BRARAE R TS EER N L I AR R AE

4 REWIESHRITM

4.1 WNIERRIAER

TR B 2 b AR N 7 8 ST 2 S P | A RE I R AR A
R, BRIl TR FSOR O AR I AN 5T A b BRI SRS
M =ANEUR e T FEAR ) = A R F A 2 T L

168

FRALIRBESE 2 H0 . B TR A I 2 B FE AL A4 SRS L K
FHCA AT B 52 B 52 A b IR RS W 7 R FH B B
NS § ) fRaIe A 3 A AH 25 G iy 5K, s
A 52 G b 8 A R A I B AN B/ T BB 1%,
HAAN AR TEARDT 3 A, AT EE TR, R
87 77 B FL RS 7K g 05 TR I o T A DN
PR AR, SR B .

4.2 RFEMEHEBRERIEM

TR T R BECR VAN BRI R KRS 5 = i
S FH 45 45 1 7 9% o ISR WU A 5 PR HURE R IR 37712 /K B A
R 2 RIS T e A BT S LRI R L A EIR
K3 R BRI BARCLR R T o VR FRIE Sy : b BE s H 56 FRVE [
FH 6 N<0.015, HEBMEEHAE Azs F<50mm,
ST THBR AR RATER TRE, M eI KB iR, 18
200kPa £ 71 FIRIK 72 /NI INR G B <<30mm. il
SRR A (] T S A Rl IR TAEYERE,  JE I EAE A
AR 8] = e R AR R st & LU AE RPN In &3 24

4.3 KHAREE 14 ME

KR e M R S ST T+ TS A4
WEINAAR o it T 300 000 5 M T 2 L AR5 A% A LB K
5 378 B T JE B I SRR SR AN DT 2 4, R E PR
TSI NI H R A AR A R A B g B4 A o W
PR VCN: RITJEH 1 F8H 1k, 52 FEEHE 1
W, TN G SIS . WS 7 R P et () e 1
OIMTERAT AL B, ST TR A G R AR LR, MR E
DU, I 7R B S 2 TEE o W DR 5 oA 25 T G H
I HTEE VR R AL R I =R N

4.4 BRREEBAAE

R A5 5 A il 1 AL ) 4 S DR R
SEREA R =K RSB IR NOR AL PR+ B IR
B ARG, X CRAMISEIN, PRA R 8 R E
FACFE o WA T s L B AN s o i i, b
FE Tt AR KNSRI R VRS o B EAS 2 e S LE I A S5
BB FthIBOR S K BRI R g o, B 5
2 1) D A ERA A RS- 3 A - A R -B0AIE ) AR IR,
AEFRTE 5 AT TR 0AIF o 42 7.0 o v R 2 191
Xof U ) B AR A R T R, SR IR A AU K

5 £5iE

IR BB RARAE 99 b P 5 b b 58 b B 19 2 T
2, HEARGV IS O K E TR SIE 3 B3, A
I RGO T T EAR S RS B A R s )
R BT T SRR THORE R BHRORE, BN
MEFEBETT S ORI AR L RC A b . A PR S5 o B B DA IS
(P TGP, iR TR R BB R . R A
(335 Rt T8 4% I THER, IR LB 3k T2 IE 5 2 e AL
FRAEAL I T T R J o A SR B A Sy 7 20 sl AL AR F) S

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREESE - 2025 #5845 ZE5H
Engineering Construction.2025,8(5)

@'* VISER

By ATl T R SR TT A LUK e 0 4 ) AR
2, B RIHZEOR TSR ERLE Va8 TR
FRAML T A5 PR b AL R R T 5%

(&% 3Citk]

(1147 & AL B 25 A% £ ot & £ 3 25 Am B R o 220 B 5 ).

TR A %,2024,9(12):12-14.
RlE# £fEF . £ T EPS RRERK AW EEFEEZA
RE TR 2R [J). 4% 3 SR, 2024(9):129-131

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

BINLEEHME KRN ARREARD]. LA
F A B ,2024,9(22):109-111.

[A1ZF ¥R . 5 £ 57 5 A 30K 7 T 3 0 B i T el AL L[]
3% 3 57, 2024(35):91-93.

EEEA: BEE (1977.12—), Bl IRE: FEA¥,
gl tATRE, YR Efwatk: TEEKEE
REMBAIBARFTENF, RBEELRSG: 22, B
HEA: PR

169



