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Causes and Prevention of Pile Position Deviation and Pile Breakage in Pile Foundation
Construction
Shen Qiu
Tianjin Botong Geotechnical Engineering Co., Ltd.
[Abstract] In actual pile foundation construction, various factors, including geological conditions, equipment
status, measurement accuracy, construction operations, and external environmental conditions, can interact and
easily lead to two common quality defects: pile position deviation and pile breakage. To improve construction
quality and reduce the incidence of such defects, this paper systematically analyzes their various causes from the
perspectives of setting—out and surveying, borehole construction technology, slurry control, and concrete
pouring. Based on actual site conditions, a scientific and standardized set of prevention and control measures is
proposed. These measures include strengthening preliminary surveying and measurement management,
optimizing borehole construction technology, maintaining stable borehole wall conditions, strictly controlling
concrete quality, standardizing concrete pouring procedures, and reducing subsequent construction disturbances,
thereby establishing a comprehensive quality prevention and control system for pile foundation construction.
[Key words] pile foundation construction; position deviation; pile breakage; causes of problems; prevention and

control

ElE

Rl Py 2 3 TR i B BBOR AR, MR 3 BT AR K
TSR BN X B Atk T A A T hn A ookl . ML AR B RE
SR PURER/IN JERIVES, # N IR R TR AL . R4
Z PR T Bk, (LA WTRE A IR A L R K
Ao BEFEARAL, HEARSZ 30 AR T, FEZ AN 5] ik
TR, MEAOESVERIR, B R AR BRE T KR T B, TR S5
A MR IUAEAR 20 T3, ARG 2 50 i b
B FEREEERRATEE, WAAEEX LR R L.

1 HEER AL 5] A [ 53 4T

P i 57 2 k5 e T o R AR A e B B BB, 2 LR

DSBS B 68 [6] 52 JPIRES, S SEGRE fA R Bk e S S AR e 1
(L) 058 T 24 2 A 5 i T P T LA 0 T, TN P LB DR
P IFURHEAE . A7 L8l TR, MEARALARTE, A GiRfE
ASAEYH, wALARE HUR S A 22 o it RN R A AL 2 5
A%, ANFEHERLAARR TR s — R — 3, WG R 22—
HEAE" . MHKWE, S A S B AL TIREEH R a,
FORVRE S R IE, BRI S AL 1, f5 e A o 40
= B FRIREEE f W . (2) BEHLELAL S A 18T IRE R 51 R K
FUA L 0 F B % R, e T P B, B LR b
AT, B BRI . BHLIE E S AN 52 3, MRk LS
BOA R LR, Fratlhiidt (R sh b ML R8I iRt - 7341,

10 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Building Technology Research

RPIRAFR
B8 LWL 12 W eA 1.0€2025
YEHA: WI|FE USSN): 2630-4651 / (HEFIS): 860GL00S

K OB FE 22 BE A0 25l R BE AT T, WA E SRS
B, BRI AR A 32 AN, Al P A2 I S T
T A AL L o (3) 52 27% FA) L J2 1 J50 2 P e X RS 2 v o7 14 7
HARAIER, it T X3 R 0 A5 AN 2, R+ R A2 8 B, Bl
BN 52 T ANEIA, Bk o AT R B — I o 37 3t L
[BIH L R A FA L T SEEEANE, KB AN SR, IR AR
SELVR B . WK FFEB R, B iS5k, SLEERIA
A SR 1, AT A 5 B¢ AL, A AL
ALY 2 5™ 5 o (4) DIyt T A AN RIVE 2 B TBOCME S i L
JRSE, Tt TN B3 R AN G 5 1l 1 0 PR Pl R T, B4R
tReCBRBIE, Bk 52 I, SLSBERE SE . Bt R
BRI S FLALIRES, BB F 55 A S ik 20 4, /)M 22 1218
B, BRJE AU T AR O o SRR

2 WEEWTHE iR RE B B 53 4

(1) YNk Re-5 FLEERS € A2 DR IR BUME 5T 2 (1 2 0, 243 A
0, WA B R 1 o it L b R AN 7 M S A e R e
PERE, Ve R PE A Gl FLEERAME . FLBE— AR, LA 5 )Rl
JBL% < SPHER, 45T SR L em g TR BE A L IR, VR I S
BEEE T T3Ah, BALIETE LA IR, FLIRTTE AR, #4300
BRI S G AR Pk, RREE TN RE, K
W AIE S Wre (2) A5 78 A AN, AR A% 51 A T (1
FEFDR . AN IE 12 N R, (RS HI A, B S RRREL
BE, JEILEERERR 1 50 1, ZARME s b L, femiR et e
PUF R P RUE AR IEE AR, P A AR RS . WURE, B
PR EREE R AT Rt AR 1 o RAP R B ELANT & RV, AW A ZE RN %
FLBET, A6 M RE T B, TR SRR AN, TR
PRSI, BEVR TR AR BE A I 55 1 (3) TRIEE L REEIA T (1358
PEIRAR, A WAE B T2 2 AR 2R o S8 R BT A,
HORIERA G e R BIMERE TR e 1 B, HORIR S PO ok, METE 3R
P T R RN T, SR B R LA
TR S5 R T = o TR PR d8 k. BRI R IR AN,
e BT, BRI A AN 50, FRRC A & AR U
B SERE NS, S5 AL IR IZ LERR U R 1. (4) BESL Y
TR AR T 2 R SR B RO, FLIREA B 1 BT L fLEEIZ K
XL i) B, TR TR T RS IR T . SR RIS RER, M
PR, BRI R E, R IR E 25 AR SR A% ot S R ok
TEERIEIZTT, HEA AN S T R

3 HERAIFG A SHEERERARA

3. LRI BT A o A P

PR Tt T ) R AORE 2 MR R TR e p R S, T S
VR I BRI, J5 2 A LA bt TR e i MR A _EAE IEAE A7 i 22,
S8 K T PR R SR o (1) i L A 0 v A A
LS, T M A% 2 B2 O Rk N0 B P o) R R o o 37 XA VR 2%
DA AR B, BB A A T LR BGE w9
2o KB Z AT R AL IE B R, BRI S AR AT, 31
RO HEME (i 7 S BOEHLBE AL #R W 1o [ 45 & i B4R

it T2, B IR AL TR R, IEVE TN B AL, PRAIE AT 00
EATBAEINL  (2) BEAL R ARV I R, B A% 7 SRS AR 1 1
YEbRAE . DB G AHEAR AL IRURE RAR E i AL, B LS 20T
LRI SRR e e o ik W 0110 o - R X A D SRV A
AR IBUR PN B E 3 TR R e o 1 N R T Y e €
DX 45k, A P B AR — R, AR 21818 RS KR AL (3)
TRERSE U, W6 L™ 1% 1 22 HE R AZ IS LA, AN RE B DR
HUEHNE o AEANFIN B FAAS RSS2 SO, of i A5 A A5 414
IR R i 2238 — A% 5 OO o B DA TORE s LSl 1, 4 Red
N IE TR RO AR S I AR R 22 A RHE IE, TR S AEAS
EHE RIS LENE T2 Ao (4) it T aead R il TS A Aor R Zh A O
PORUEIIE D, BUANMGESD . LITHER. b yiRE, #a it
BBORE s o MV R, L T R K ATE ST B A b YR
o B MERE, s FEARNEA ARSI, KR AL W &
IR, AR 2R AR PR R, R RS
R R AHE 5 i o7 1) R U 8E 451, Ay i S AP 5 Tt T T R VA T 5 £
(IR ZE- 5P

3. 2 AL L L Z SR 24

JALAE A 2R it T A A% 0 T FF, i L L 2RI S 2 5
BEEMEBEE, FLR e M FLAO 3 B LR 5 A R i i
X Je S 575 2 TEOR TRt - Be SRR R Bt PEAE D, 2 4R
PEEEEAA R A RBEIATT . (1) IR BERT, 22455 Bl iR
B BORL 18 X LR A | A SR R KR DU B 2E
AREAN R 2 1) 3 25V, ) B 18 RS LT 58 R A A 5 —
P RPRUB R ERE, 12 T2 R, N T Z 8t BTt
JE 25 5 R B AL A R AN L5 AL 1) U8 o RN A e L
B B IHE, PRUEAL S TR, ST BT i 22 A0 B 2% 7 il 2
IREBIERLR, AR BRALITIF B Bttt . (2) AL AR
th, EEARE I T A T2 A E H et LB
TEALIEI XK, 1 2 B R, PRI SO AN A AR
fhb ek, ARG S AT B ES R IL R, FEAE FLE B R . I8
FURE 0T R B AR, ORIF ST T AR B IE, B/ ML R Bh
HORAIFLE B3, B b MEAL L H . SRR ORERE AT R B2 ),
TR DS, MR LSRRI R (o7 P B R B ok (3) it Lo A
Hh g ST 3 A B AN SR 2 i AL, R SR F LIRS AN i
BATIEIL . — FUORBLFLE 3 B R 22 B S A% I 8 3k, 5k
TRCTE Al 0 P, G ORI B SR B IR A R L I ] i, 531
MR B o R RS YR S B T2, AR 2
AR S T BE YR IR RE, SR FLEERGSE, B I FLEEITES . i
ORI . BT RAL T E L Bl R
BESH . SRR, LR B IR BE AL A . L
BERRER . fLARAN IR S o) U R T . IRALBTERE 1 A
T, Ja R e+ SE DS AP AT i TR A v Sk B
A SR {57 A DT A T, AR S 0 R TR R 2 A e Bk A
(115 e

3. 3RV I LE, PRIGALBERS E

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 11



Building Technology Research

RPIRAFR
B8 LWL 12 W eA 1.0€2025
YEHA: WI|FE USSN): 2630-4651 / (HEFIS): 860GL00S

(1) Wt TR, ZEE5 G LR a5 . L ARE SRR LS
NAKE DL, AR THE S L 5 SR e R A [ R T
be gt — it T RSO . AN IR M 2 PR32 K e 0 AR e TR 22 54K
K, AAEIRKIER LG 15 1, JeRA RE iR € H B4 Tk
P, WAL ALEER R LA, AR BB E —F, 327 fLEER B
FEBETT, FLAEM 1 £ Ik SR AR T« (2) Ye SR Bt fE ey, 24
RAT T AR BE AR BC IR o e 2 2 AN b 2 AR IE BRI SR,
I ST CRUEYE SR B 5], 55 B SR Bk FEAN ) L 5 Ry
JE I ) B A58 Y ST IAK 2, REAE FLEE EIR IR — JZ U (KR
P, A RESE R KB BERE AL, b K Ao FLEBE AR R BT
TR, By Lk AR OB VE, SEFLBE S O R SRR B . (3) HEAE K
FLANE Bt LR B, S M I HOIR A, AR it Tk SR
FEME el I o Bl ER FOBORK, I Je I IR A D A
BT, BARTEREIRAS T I, SRR R RS . S SR
Ve, YEfF & BRAORE A BE MBI BE ), WLREA BT AL N At b
K, P> FURR T HER R I, 8 S YT AT AT (A 55 5 )=

3. APEAR S IR e U RS R 5

TR J T4 T B A, VR e SR 58 B M LA VLG 7
W IR, JEADRL i AN B AR B A RS AR E, 5 51 A
BE SEEEANAE . SRR BRSE K ANE BB R R PR O R 5t 1 R
TS A 5 PR BEAT PR 1, SR A 5T BRI 4 A rh AN T Esk
KRBT, (1) i T L F2 rp B SE IR MBI A% 0 1 52, X VR st
T BB R AL R B TR A . KA R AR KRR E
TETPEANSR SR AR, A2 LA BT AR I R ANRE A - FHLAH
FORREL M A L URLEY 5, P AR5 B ATURORE 28 I i 22, 31
iR AR et BLIE IR A TR o RS K B B i
RERE, 17 1k 7K B A 2% o S i s 45 28R, MR S JE Tk ot 1 ) il
JRERAE o (2) R LA 5 ME HHEE VR BIE | 5 S A 5
ARG ROR, KT REFE A T A8 AN BENIURIHEE i SR bR o A
GYEZE T, IRE LR S R G SRR, KT R AL ot
RO IRENT, BOREE B SRIBIEAN, 5 T R A 2 R A
FAHRZE R, WO EZE X R3In. (3) i L rh, ZEARYE LA R
JE it TR FEAEFLIR BE SN S M B A L2, S HsHl A K

BRI, SRAETREE - B AR 535 . PRhAZhEESE T, K
BT R GIEE, KT X2 @irilK. My fese 7,
VR A SRS RE b A BRI A1E B, IR FL A T 3 B e
Hik, SCHLB RS SCiE A . (4) iR BRI IR L2 I I i
BITRBTERGE, B SR EEHE AR5 R DT o i B[]
K& RO AR ARE L, BB TR . @il 4
J7 RLE R SRR ARG R R, HEVR B i TR pe A, Tk
TEATE A4 45 K T B2 52 8, B T2 PR T AT SIS o i 5 1Y) i A M,
I SEHR T A JE (0 R A it 1o R S M R 1

4 ZiE

M, AEAE SR L T AT A [ B, R RS —
T B, R4 AR A TP I s i R i Sk o it AT,
SRAGII B R B B, CRUE AL AT SRS HE T & il Lid F2 i,
RACRELE T2, A ERE A S5, SERE YRR Hh it FL
BERRAE: o A ARV B T FA R E AR F0 5 1, fE R IR R
FrtfEAk, 8 Gy o T | B BT I ) R AT 2 S it DR,
P MU AN AR5 I, 5 K PR B B B s

(5% 3CHk]

[l EE EECEE T XTI RN REAE SR
). T i &,2026,44(3):51 —55.

(213 R 9L, 9 A A, 9 T 55 & 2 3 4 1 TR AE 35 T 1) 22
Foab 341,09 )1l A JR,2026,(1):128-129+132.

(38 A = .50 T4 &k T P Ak 2L el o THOR o 5 A 4R
L] o B A I 438 & Tk A,2026,(3):137-140.

LA %4k . J5 B TAZPHCAE A i T % 4 R B & 5 %1 #F
R OI1. 7 OB B R 3048 JE (& X T A2 8 K,2026,(3):119—
122.

(5130 T2 #% B2 AT AE 15 B 1672 4K 25 5 2 o 8 B I (D). %8 # 2
5 TAENM,2026,8(2):44—46.

EEE T

B (1992—-), B 50k, T dg A AL B 3R TALIT AR )
AR AR I TARGERAEL).,

12 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



