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Correction calculation method for axial force distortion of cast-in-place piles
in permafrost regions considering non-load deformation
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Abstract: It is a conventional method for pile monitoring to calculate axial force and shaft resistance indirectly according to the
values measured by the rebar strain meters which are embedded in piles. However, the measured values from the rebar strain
meter include the stress caused by the load applied to the pile foundation and the additional stress caused by various non-load
factors. Therefore, it is rather questionable to estimate the concrete stress according to the ratio of elastic moduli between steel
bars and concrete, especially in permafrost regions. Based on the actual material properties of reinforced concrete piles and
consistency conditions, several equations are established considering the temperature-induced deformation, frost-heave
deformation, dry shrinkage and wet-swelling deformation, autogenous deformation, creep deformation of pile concrete, and
temperature-induced deformation of steel bars. Considering the non-load deformation, the load-induced stresses of concrete and
steel bars of the cast-in-situ piles in permafrost regions are obtained. Finally, the axial force and shaft resistance caused by the
actual load are calculated. The results show that the proposed method is reasonable and effective. The new method can avoid
axial force distortion and the unreasonable results caused by the traditional method due to non-load deformation. Hence, the
proposed method is of practical significance for the bearing performance analysis of pile foundations.

Key words: permafrost region; cast-in-situ pile; non-load deformation; load-induced stress; axial force distortion; correction

calculation method

0 3 = LEAF 2 4E R XA FLIE R OISR IO TR 7 rp, TR %
BRI (AR e TR LM, sfEE —

EETH: BxARBIAIEETH (41771073, 41871061, 41971087);

SRR R Yap SIS L Ik SR I P E AL I A EH (42011530084); HA AT A
WE B il Jy SHEMIEERE 1y, e R ZEEA . ALK B EL WM H (20YF8WA007) K ot [8 B} 2 i i 45 #40 % 131 H
SRS — R 0 2 020, 36420 S AR D g (52 DRWZS2020-1) ST

o e S S, T . i HEHA: 2021 - 08 - 31
%mﬁﬂ'@/ﬁﬁﬁiﬁ&l‘{ﬂ%ﬁ’f/ﬁ)ﬂ ?FEE‘JFE’}E;‘@%~§QO “WAEVEH (E-mail: wenzhi@lzb.ac.cn)



5510 it . S B REARAT AR TR R DTN ) R A T ST 1943

E MR T BRI, B AEE N E, R
R R h 2 R AR B RFRR T, 2R R T AR
WA, TEAMEEARMIMETH AR KE. Fif
R 35 A, 2 T VR U A A T R e A A R D A 2 B
A, SEOSHEAARSZ I PRSI IR Z . A5
LU0 81 A 0 A ST 30T, WA A K 32 I SR 4
JIESL T, S SR AATE SRR, e I RN
HHVR B L4 5551, (HARWAR 7P,

TREELAE AR B E T = A0 B R T 2 A
R = AR AR BN AR, i 5 SO S AN AR
—HMRIPIRES, E AR, HolREERE. &
HOFRH, RS E AT, TR R
BORIRZ FIE 2.79 MPa. 4TI, KL= i wifal )
SO PRI 5 I 15 BV B L H AR N 1 R T R E A
Flo HETGRVME AT 8N 71 5 AR 80N 7 S, 5F
Tt A fur 2N 7 A2 5| RN J 82 0 AR TR L PR AR AN TR
Rl X EATEEE, RO i i e UOVRR 4 4 7o Vi gt
L2 IR R 2, 1S3 T HAR R R
BN AR /. PP RRE R, K
o7 TR AR kR kN
XPVRIE A N ST SR AR AT TR ZE 0T, IReR
HH N 3 7E I B 2R AR A R B e e L AT Stk . SR
MM, IR 7t 35 BB SRR e - I A N7 7 B AR
NI 5 ARG S R A W, 5 e AR AR T RS )
(IR SRR PEREDE 7T, AR ILRIE o

At FAE 6 22 HE R = XA By W A7 A TN
BERR . AET—BHX, ZHEE X TR
TEFNEEAN B T KIBAKBENTHE B 11
MRS [FIRBY B TEOATHRI B, MERSIEE T, N
TR, SURFEIE, VREE T, AN R
I (1) 4 B VR 5 KT Bl B A TR L (R A A —
EFEFEMIBRAE DRI . ML mIVRIN B, AL IE R PRI
MEPR VR B+ SN & AR BRI AR, BT EH K &
BAEA MDY, BN -2 R E LR O AT —
SERNEE 77, R T 15— 412 SR e = 1) 27 A AN 25 BAL I
FHEAEF AR, AEASE9 A0 R iZ AR 2 A F T Ak 52
FORFS, B4 FEURIENA L1175 20 HIAE B v 5 7
R MZHE S RELAAE B AL, TAHANRKE
W IR RARR AR TS, AE 154905 52 ) 2 Fh A
WA B INER, AN TR LA EAE RS E
Ieo EXRIEMBRTLIHEEIERA T, W IEmER
FIANGE R, RN IR A I R AT I L = P9k,
RHZHELHELEFZMT, BFNR BE, JFEBERR
BBl ) R

WRFEH R B 5 R e SR AL o - TR 5 PR
CEALNET 7E sl COUR AR “Jbmmg Lt ) &

HTRE, H 2016 49 HbD, Xk 540 i s i K
BMEREEAT TREIRI, R 3 a WRYIEIESE, A
SCOPME T MR B R MR . AL, R T
R EEE G RNRE L B AR BEARE . T4
AR R K AR T B A7 AR T A5 7 AR R AR As 2 A
1 AR YR 5 L HE Y AT A T SR O R B
DLBE G %5 28 AR B TR S 1B R 312 v 5 0 2k
L)

1 BEARE#RS5itEAE
1.1 TiEWR

JE TR 3l A7 T 75 R v R 8 2 AR X
KK AL R L BT 24 (34°49.747° N, 92°56.109 W,
MR 4628 m) R EHE EFOAFE L, JBIE 1~6 m!';
TSR 2.5~3.0 m, WM& LPRIREZ 3.05
m; ERRUA R A S HKE, JBE 1~4m, K
VKR 50%, 2 NEIFIRAE; DU v a—a X
WO, R mR 2 . 1% X & 5
JR Lt T R AR, TR KR 290 mm,
PR E 1316.9 mml'&7; FEPHSE-3.8°C, £
TR -2.0°CE-0.5CIS, & 1 iz iy i
HEHhZE.

BREE/m

1

i —=—2017-01-20

| —e—2017-03-20

| ——2017-05-20

| ——2017-07-20

$ —o—2017-09-20
——2017-11-20

-8t

=10t

1 JEEEEL 2017 ERMERZ
Fig. 1 Curves of ground temperature at Beiluhe Station in 2017
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Fig. 2 Arrangement of piles and sensors
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