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Influences of temperature change on axial force and deformation of
inner support in deep foundation pits

JIN Ya-bing, SHEN Xiang, LAO Li-yan
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Abstract: The effects of temperature change on axial force and deformation of inner support in deep foundation pits are
obvious, and the axial force and deformation increment of inner support caused by the temperature difference cannot be ignored
when the support length and section size are large. Based on the premise of inner support-retaining pile-soil interaction and
deformation coordination, a simplified method for temperature stress with one-layer support and multi-layer supports is
proposed by using the elastic resistance method. Based on the case of deep foundation pit with multi-level supports, the
integration platform is used to realize the real-time, continuous and online automatic monitoring of the effects of temperature
change in the support system in deep foundation pits. The feasibility and reliability of the proposed simplified method for
temperature stress of multi-level horizontal supports is verified by the monitoring results, and it is proved that the integration

platform is the most effective monitoring method for the axial force and deformation of inner support in deep foundation pits.
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Fig. 1 Model for elastic analysis and calculation of supporting
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Fig. 5 Model for soil deformation under one-layer support
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Fig. 7 Structural plan and profile of support of foundation pit
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Fig. 8 Variation of measured axial force with internal temperature

and earth excavation of foundation pit of support

* 1 ENBESELHTEERIE R

Table 1 Comparison between measured data and calculated results
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Table 2 Comparison between measured data and calculated results
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Table 3 Measured values of internal temperature of support DC2-4

and air temperature

AR WE SENER IR

Sl S SN BRALIREESC

I 1] S NE] /ME Rz EHNE

Naa/ kN Nmi/kN AT /C NJ(KN-C™)
7H 14 H  3699.57 3383.70 1.51 209.19
7H15H  3804.06  3435.85 1.65 223.16
7H16 H  3766.85  3449.24 1.66 191.33
7H17H 383641  3490.91 1.65 209.39
7H18H 390681  3546.86 1.67 215.54
7H19H 391063  3563.41 1.51 229.95
7H20H  3862.64  3585.43 1.06 261.52
FBTHA 1.00 232.14

SCAE DC2-4 Ml S 5 SCH% P S AR A it 28
W9 (a), (b), SCHENIALIRIMFIEE S5 KA
BEEFRSR IR 3 BEERETEINT SRS
G1166 W35k 1 3 Bl FE B ) o S 43 73 R0 PN S50 LR R
AR 10 min — Ko SN E5 TR TH 5 45 Xt L
T, AR EILLREE iR

(D TR T =) 7d N, SC3Es ke
W TR, HIERIAE, SR 2 5] R S i
Tl B R L) L SCEE R 1K 29.2% . SN BA IR R S
B H GBS IAME N 196.83 KN/'C (3% 7 d i), %A
I ANXTHE R4 RN 232.14 kKN/C, KT S2iifE
17.94% . $ZHRTHE 45 R AT TR MR T % 4.

(2) fEf AR AR 21 7 d W, SCHER

T mREc WA mEEC
SHITH g0y (03300 (2200 (116)
6718 H é?;i& <8§§ié> ﬁ:gé) (igg?o
SHI9A 53000 (osa0) G310y (164
CHOB  Orgey 0609 (3200 (130
SHAH  (g20) (333 (280> (1a14)
SAZB 5y 060 (3100 (1409)
CABH (g0 032 (33200 (1319)
THIE  (gsny 63 (450 (1332)
TAISH  Oga0)  os0h (33900 (1258)
7THIT6H (gzlg:é& <8§§3> <§§:§3> (igé&
THITH (géﬁ) (82232) (%2738) (11;111>
THBE  O5a0)  (os4e) (33600 (1330)
TAE 5700 032 (33200 (1450)
THOH 5830 040 (3100 (1359

T RAPIES BN RIS G1166 52K A FE AL R & 1)



1424 = B % M 2021 4F
351 o JHATREE(T) - 4000 370 4 KSBHRE
34 - B 36 1 v REBAGEE
¥{3600 =
33 = 35 A XEATRRSERE
P 3200 34 v BRAHBIGRE pencmTR
%32 2800 B £330 a4
£ 31 = W32 A __AAT I
= 2400 R E3r 4 ¥
20 [ 2000 & 30f Y
w2 b 299
ot 1600 b
4 1200 27 1 1 1 1 1 1 1 1
27 S Y, R S A0, A b '\__56 6’-09 o N.Xb‘%-,bb ) N-b‘s
St Aed A e R Siotio i Vi S S5
VNV A A9 a0 Pad ) b T e T Qb7 00 00 ok ok e
S A A A A Ae WSSOIV N
M) MMty ) Nl Mt ) i Mg N |

W
() 5 T B Rp 23 i S 48 iy WL BE 7 e h 2

351

4000
34 A 13600 =
£ 33t 5
2ot A | 2
= —42800 &
Bl =
§ o 42400 E
12000
™29 F o FRPEERE(C) ~41600 X
2| A LHAA TN ] 150

2 1 1 1 1 1
B T N T\ T DR S W -
B NERE TN Ne Ny gV

Q/\/ /\/ /\/ Q/\/ Ql\/ Q/\/ Ql\/ Ql\/

RS S S
R

(b)) TG BE7E A P R S il T BEAR BE A 2%
B9 X E4hIREIRE T ST

Fig. 9 Variation of measured axial force with internal temperature

of support
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Fig. 10 Relationship between axial force increment of support and

temperature change
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air temperature
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