34 555 12 3 Fer + VA 2
20134 12 A Rock and Soil Mechanics

Vol.34 No.12
Dec. 2013

XEHE: 1000—7598 (2013) 12—3425—06

ZRIREY N FHEZ @M D LRE S

s 2 FAERS

LT ASRRHERY: EARTRE B, P54 710055; 29%PHHE T 22kt EARTFER, e 1% 471023;
3 HE T BB, IR HiH 266033)

W OB TN IR N SR TR R Z IR R I, BT R TR AMERIELIRE 2 A IR N
JI R4 7 S 52 BELP A (AL S I T AT 20 R i ph 86 i 7 e Tt 1 R AR PR e s 5 1 A A 2R (1
SFVERFHRE LR . AT AT 0B [ BN 0 £ HERE Py 7= A= 0 8 [l ) o3 BEREAT T 40T, S5 IR, e it
TN PO FRER RV LR 2L, TR N o i R R () T IR 38 o [ N5 R R 3 17 1 R R i SRR 1 5
filh b, R HRE AL BT BV ok S 35 BT B T b 2 B TR IR R 2 52 (05 K8 1) BRI T RV B, A e e e 2
TR R [ 2 A VP A AR AL T B S Ui

XK OB OE: WERLE R BN B T

FES2EE: TU3S2 THERFR IR A

Inverse analysis for vertical additional force
of shaft wall considering temperature effect
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Abstract: In order to analyze the role of vertical additional force on the shaft wall under deep alluvium when considering temperature
effect, the temperature stress analytical formula of shaft wall is established, included the temperature self stress produced by
temperature difference between inside and outside wall and the temperature stress produced by radial expansion hindered. Based on
the fact that the rupture of shaft wall in the deep alluvium is due to the vertical stress of the shaft wall exceeding the limit of the
reinforced concrete strength, the vertical stress components in the shaft wall are analyzed, which are produced by the temperature
load, dead weight, horizontal lateral pressure and vertical additional force. The results show that the vertical additional force is the
most important factor to lead to shaft wall fracture and the temperature stress is also an important factor of shaft wall fracture.
Considering the rupture characteristics of shaft wall, the maximum value of vertical additional force which is caused by the settlement
of the strata drainage is gotten through inverse analysis based on shaft lining structure design theory. And the reference is provided for
the design and safety assessment of shaft walls in future.
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Fig.1 Temperature stress calculation model of shaft wall
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Table 1 The calculation of vertical stress component in broken shaft wall
s ISk Wi% a IMED WA H KPR p o, o, o, o,
/m /m /m / MPa / MPa / MPa / MPa / MPa
1 I 8t 3.60 4.90 240 3.12 7.99 6.00 2.71 13.83
2 I 78 R 3.00 3.55 177 2.30 7.46 4.43 322 15.42
3 I 3.25 4.50 215 2.80 8.10 5.38 2.34 14.71
4 AR 3.60 5.00 235 3.06 8.11 5.88 2.54 14.00
5 WA AT 225 3.55 230 2.99 8.40 5.75 2.00 14.38
6 AT AT 3.00 4.15 232 3.02 8.10 5.80 2.53 14.05
7 B 2.75 3.20 230 2.99 8.26 5.75 4.57 22.53
8 #HA IR 3.40 4.00 230 2.99 8.28 5.75 431 19.20
9 2 RIE 2.50 3.40 230 2.99 8.23 5.75 2.60 20.96
10 TR BRI 2.75 3.75 240 3.12 7.7 6.00 2.70 10.03
11 TR A= 3.25 445 225 2.93 7.78 6.00 2.51 10.21
12 FLAERI 3.00 3.95 145 1.89 6.23 3.63 1.79 12.47
13 FLE R 2.00 2.70 151 1.96 6.41 3.78 1.74 12.19
K2 BEGFEER RN SR
Table 2 The proportions of vertical stress component in broken shaft wall
. IR JFRERBE LR £ .l f o, f o, lf o,/ f
/ MPa /% /% /% /%

1 I 8t 30.53 26.17 19.65 8.88 45.30

2 I8 7 R 30.53 24.43 14.51 10.55 50.51

3 I 30.53 26.53 17.62 7.66 48.18

4 AR 30.53 26.56 19.26 8.32 45.86

5 AP RIE 30.53 27.51 18.83 6.55 47.10

6 LIS 30.53 26.53 19.00 8.29 46.02

7 #E IR 41.11 20.09 13.99 11.12 54.80

8 AR 37.54 22.06 15.32 11.48 51.11

9 A I 37.54 21.92 15.32 6.93 55.83

10 KRR 26.50 29.32 22.64 10.19 37.85

11 TR A= 26.50 29.36 22.64 9.47 38.53

12 FLAEENT: 24.12 25.83 15.05 7.42 51.70

13 LRI 24.12 26.58 15.67 7.21 50.54
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Table 3 The inversion of vertical addition stress on broken shaft wall

s Y /N AP p  IREELEY TREETSREE o, FRLRT AL ] BN ) Py / kPa

/ MPa / MPa / MPa A gt SCHR[ 11145

1 I v 3.12 C38 30.53 13.82 64.98 115.20

2 I 78 R 2.30 C38 30.53 15.42 44.20 65.58
3 W 2.80 C38 30.53 14.71 73.64 125.90

4 AR 3.06 C38 30.53 14.00 71.72 126.30

5 WA RS 2.99 38 30.53 14.38 66.40 122.50
6 AT AT 3.02 C38 30.53 14.05 59.99 105.60

7 #e EIf 2.99 C53 41.11 22.53 40.98 64.32

8 EEEIE 2.99 C48 37.54 19.20 46.33 76.51
9 s K 2.99 C48 37.54 20.96 71.16 98.76
10 kR 3.12 C33 26.50 10.03 36.22 74.03
11 TR 3= 2.93 C33 26.50 10.21 47.11 96.30
12 FLAERI 1.89 C30 24.12 12.47 71.88 107.79
13 FLE R 1.96 C30 24.12 12.19 49.18 75.04

B UL 2, 3X FUNHE i 2T FRE AT 188 ) B % % ¥ @
=

T3 B8 B 53 A SR R S B R e 1 it 58 DAy 2 o
i, BRYS T AR BE IR N ARSI e i REREA T S 5 73
Br, HERMAZE L TR S br. AT oz
RHZR B [ SIZ o i S8 TR P BET i B e, LA 2R
RE S b TR —E A J38h, BErm B n sk
o ey i P W N N T [T 1 | A
I, JEEEARCERR, SR BN A . WL
BEZS ) (1 L PR T B e B IR g (R adE— 2P K, i
S B AR 8 P2 S I A 45 1 1K B 1 BRIR 0 Tk
SEMCRIFREAI JZ I d KR, DRI, X 2RI R
I REBL VRN 2 A PP, BoAT S .

5 4

(D WER 2R 2 (T2 ke =2k
()R [ BN 0« MRBEI ). A E N KN s
P A PR R ) 1 4 e R ok A VR L T R TR i
P S B RER R

(2) W ZEP= AL N G A MRETRL
R g FAR ) I K 52 BEL ™ AR R FE B

(3) i I RER R fr gy, Bs B o
I EEARYE, HIREE L PR SRE Y 20.09% ~
29.36%; LN )R E R IFREMGR I BN 2, Ay
TR HUE MR 37.85%~55.83%, i & W ) % e
(R AN 0] R0 . [ HE N g FIKSPA0 s g 5% B (1)
S A BN

(4) X CAmRIRE, 7% SR N ) 5%
W5, F T IFRE VRS I AT 1S B RE SRR
BN TR B ) B {EA 36.22~73.64 kPa, 1%
e n] A JEREZ AV R RO HRIE TS

(1]

(2]

[3]

[4]

BT R A R RERA L A A BRI,
IR, 1998, 19(1): 28—32.

CUI Guang-xin. The failure mechanism of shaft lining
under special strata and the technique of preventing the
shaft from fracturing[J]. Well Construction Technology,
1998, 19(1): 28 —32.

WYy, 420, JIEPR, S5 RPER LR A R IFREDY
HPLEL S PG BRI TECZ )] B
#iZ, 1996, 25(4): 1—5

YANG Wei-hao, CUI Guang-xin, ZHOU Guo-qing, et al.
Fracture mechanism of shaft lining under special strata
condition and the technique preventing the shaft from
fracturing (part one)[J]. Journal of China University of
Mining and Technology, 1996, 25(4): 1 —5.

Wrdfely. WRIFAR A2 b IR N AR A R AT
FED]. GRM: B EKE, 1993,

W AR A, RE - SR RE BBy AR AN ) R AIE[T].
BB, 1998, 23(3): 246—251

YANG Jun-jie. Failure and strength characteristics of the
concrete shaft lining[J]. Journal of China Coal Society,
1998, 23(3): 246—251.

R, XAk, die s B 3 T BE R BRI
HLBRD]. MEREH LA 244, 1995, 15(4): 18—23.
YANG Jun-jie, LIU Quan-lin. Analysis on failure
characteristics and mechanism of shaftlining by using

concrete strength theory[J]. Journal of Huainan Mining



3430 b +

71

4 2013 4F

[7]

(]

[10]

(11]

[12]

Institute, 1995, 15(4): 18—23.

ZERIE. VRGHAIE Tl BEAZ A oRs HF B sl 2 1R 52 R[],
BB, 2000, 25(1): 40—45.

JING Lai-wang. The affection caused by variance of
temperature to the strength of shaft wall in shafts
constructed by freezing method[J]. Journal of China
Coal Society, 2000, 25(1): 40—45.

ORI, miazh, IRMEAR, 5. UREEERLLEY BOFEETR
FERNTRIE[]. 1%, 2004, 25(9): 1358 —1362.
JING Lai-wang, GAO Quan-chen, XU Hui-dong, et al.
Thermal stress analysis of shaft in melting stage of frozen
wall[J]. Rock and Soil Mechanics, 2004, 25(9): 1358 —
1362.

B S, FIER, BO6RL BRGS0 AR SRy
AEIIHTII]. BRI, 2010, 35(2): 198—202.

LIANG Heng-chang, ZHOU Guo-qing, ZHAO Guang-si.
Strain characters of shaft lining crack[J]. Journal of
China Coal Society, 2010, 35(2): 198—202.

R, FAE M B RO IR
#t, 2007.

R, MLy, BERK. URJFR R R R BRI
BEIM]. M o E LK S A, 1998: 125—129.
WA, RIEREHZ AT R IR EE S R M. b
W BHE AL, 2010:32—34.

Hh ER B 2. GBS0384—2007 KRR 7 -2 i

S 3400 T

[12]

[13]

[14]

Wt ke, VREREC. B R GTHT RN D SR A B 22 )
“K-K7¥E[0]. #1712, 2003, 24(1): 61 —64.

YANG You-fa, XU Shao-qian. Finite difference “K-K”
method of calculation of anchor-stabilizing piles[J]. Rock
and Soil Mechanics, 2003, 24(1): 61 —64.

HUKILE, PhALH, w4, 5. B ZROOUHEBE 5 )4
HEME (% EEAF ST 0], 45 7725, 2011, 32(6): 1838—
1842.

SHEN Yong-jiang, SUN Hong-yue, SHANG Yue-quan, et
al. Comparative study of anchor double-row piles and
frame double-row piles[J]. Rock and Seil Mechanics,
2011, 32(6): 1838 —1842.

FPOCH. KRR IS TR S Sk 23 [ AL TE 2 Hr D).
E 15, 2003, 24(4): 557—7560.

[13]

[14]

[13]

[16]

[13]

[16]

FEWIHHES]. Jbnt: R EVFRIARAE, 2007:114—115.
&, WRREEE, TR SHHRER N R AE T,
7017, 2011, 32(8): 2386—2390.

LIU Jin-long, CHEN Lu-wang, WANG Ji-li.
Characteristic analysis of temperature stresses of shaft
wall[J]. Rock and Soil Mechanics, 2011, 32(8): 2386 —
2390.

e, WREGRSE, FRHAL. %R Y J)5Sm SL I
BESREEWIIOTVE]. A A 15 5 TSR, 2011, 30(8):
1557—1563.

LIU Jin-long, CHEN Lu-wang, WANG Ji-li. Design
method for shaft walls strength of mine considering
influence of temperature stress[J]. Chinese Journal of
Rock Mechanics and Engineering, 2011, 30(8): 1557 —
1563.

R, LI BERIR N W FE[]. b e ARy
%, 2003, 13(7): 21 —24.

WU Huai-jun. Study on failure stress of shaft wall[J].
Chinese Safety Science Journal, 2003, 13(7): 21—24.
WRELAS. b2 TR I B AR 2 88 gl BRI g (KA B DT 23
B3] BBl Z B 244, 1996, 15(4): 434—438.

YAO Zhi-shu. The finite elements analysis of shaft lining
borne vertical additional force under ground subsidence

condition[J]. Journal of Fuxin Mining Institute, 1996,

15(4): 434—438.

SHU Wen-chao. Analysis of spatial deformation for
cement mixing piles-ring beam supporting structure[J].
Rock and Soil Mechanics, 2003, 24(4): 557—560.
Ty, A, RIS g Sy d R 4
WIS 702, 1997, 18(3): 41 —46.

HE Jian-ming, BAI Shi-wei. Study of cooperative action
between row of piles and ring beam for deep foundation
pit supporting structure[J]. Rock and Soil Mechanics,
1997, 18(3): 41 —46.

1R EDAT. 25 R8Pl A ) A S B I T AR B[],
1%, 1999, 20(2): 76 —80.

GAO Yin-li. Simplified analysis of retaining piles
considering spatial effect of ring beam[J]. Rock and Soil

Mechanics, 1999, 20(2): 76— 80.



