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Study on bearing capacity of rock-socked piles and safe thickness of cave roofs in

karst region

ZHAO Ming-hua, JIANG Chong, CAO Wen-gui
(Geotechnical Engineering Institute, Hunan University, Changsha 410082, China)

Abstract: According to the engineering features of rock-socked piles in karst region, the clamped beam model of rock-socked
piles in karst region was set up at first. Secondly, based on the catastrophe theory, the cusp catastrophe model for bearing
capacity of rock-socked piles and safe thickness of cave roofs in karst region were established, at the same time, the necessary
instability conditions of cave roofs were deduced, and then the methods to determine safe thickness of cave roofs under piles

and bearing capacity of rock-socked piles were proposed. Finally, the method was applied to two practical engineering projects

and the results were satisfactory.
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Fig. 1 Simplified mechanical model
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Fig. 2 Cusp catastrophe model of cave roofs
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Fig. 3 Construction design of pile No. 8
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Fig. 4 The section of the rock mass under the tip of pile No. 40

5

SO XA ) RS R, 51 RAR B
W, PR DA BE AR SO S AR TR 22 42 )5
FERIIA T IEIAT TIRAWIZE, SRIGAT T 4518

(1) BT W SCRI N AR, gl Mg, &
ST R R B AR B FET R IR THIRR 2 4 J3

MR ASERL, S et B8 TSR 562 R B
WIS,

(P T T R SR AR (K5 DX Bk K
B B ARV TR 22 42 J5 M R PR 53, SiApl
MR T2 A R

[1] TREHTFNmEZE RS, TREETF M. =0 b
oo g Tk R AL, 1992, (The Compilation
Committee of Engineering Geology. Engineering geology
handbook[M]. Third edition. Beijing: China Architecture and
Building Press, 1992. (in Chinese))

[2] B, SEETT, B A, A CAWXEEN R ) B R
B SR AT 0] A B, 2003(1): 124 - 128. (ZHAO
Ming-hua, YUAN Teng-fang, LI Li, et al. Study on safe
thickness of calculation in karst region[J]. Highway, 2003 (1):
124 - 128. (in Chinese))

[3] MW, FREw, B35, . et Eiun ) e
JEEWF T[], WA ML 2% B 2% i)k, 2003, 18(4): 41 - 45
(ZHAO Ming-hua, CHEN Chang-fu, CAO Wen-gui, et al.



1622 "+ T OB % iR

2007 4E

Analysis for the safe terrain thickness of punching-shear
resistance at the end of rock-socked piles[J]. Journal of
Xiangtan Mining Institute, 2003, 18(4): 41 - 45. (in
Chinese))

[4] 2 ok, JORKME, Z8 USR5V b DU I TOURR AS i 1 23 B
(0. &4 1% 5 TRE2AR, 2002, 21(4): 532 - 536. (LI Bin,
FAN Qiu-yan, QIN Feng-rong. Analysis on roof stability of
karst cave in karst areas[J]. Chinese Journal of Rock
mechanic and Engineering, 2002, 21(4): 532 - 536. (in
Chinese))

[5] W3coy, FE M, SRR 20 I I A VA TOURR 22 4 5 FE 1
SEIBAE W BT R[] & £ TR, 2005, 27(6):
621 - 625. (CAO Wen-gui, CHENG Ye, ZHAO Ming-hua.
Studies on numerical manifold method for determination of
safe thickness of karst roof in roadbed[J]. Chinese Journal of
Geotechnical Engineering, 2005, 27(6): 621 - 625. (in
Chinese))

[6] WM P T. RAFFIGAIIM]. B, . L LR
SRR SCHR AL, 1983, (SAUNDERS P T. Entering of
catastrophe theory[M]. LING Fu-hua, trans. Shanghai:

O =m0 SRR R A AR 45 T 2008 4E 1 12 H (R
W75 EMRZAT, SUINRIAIF Cad TSR 31 md
T IREL

AR YRR N B SRR RE S Uk, EVEA T E TR R 5
b, YEREREH . I EI R SO0, AR,
1 B ITRIR AR PR | e T 2R Y SE I X5 4
CT FHEMU ISR E M F L. AFEERESM
W2, £ BOBE BT 4L G DG 3 B & B4R 5 o W)™
KA T TRV AR WA LS i <.

CE T TR ST mmES RS B S AT — a4

Shanghai Science and Technology Literature Press, 1983. (in
Chinese))

[7] THOMPSON J M T, SHAMROCK P A. Hyperbolic umbilici
catastrophe in crystal fracture[J]. Nature, 1976(26): 598 -
599.

[8] CARPENTARIA Alberto, CATASTROPHE A. Theory
approach to fracture mechanics[J]. Int J Frac, 1990(44): 57 -
69.

[9] ZEVUE, Tkfioc, LR, &5 AR TR S5 [M].
FCHER: TUREAS I K2 AL, 1993, (QIN Si-qing, ZHANG
Zhuo-yuan, WANG Shi-tian, et al. An introduction to
nonlinear engineering geology[M]. Chengdu: Southwest
Jiaotong University, 1993.)

[10] AT, MM, SPMR. HVE X ks HEbE A A I o
A VISR, B0 %5 TREAER, 2003, 22(4):
633 - 635. (LI Bin-xing, XIAO Shang-hui, MO Sun-qing.
Discussion about the stability of rock mass free face on the
tip of rock-socked pile in karst region[J]. Chinese Journal of
Rock Mechanics and Engineering, 2003, 22(4): 633 - 635. (in
Chinese)

A, EEEIMZE SIS, AT DY AR AR
By FRLAAARA G Gy B R0 T AR AR S AR () gt
ATRFNTE, o BICAGIER AT — i S BT R I 458 AR
N 18 Ca TR F T mmESSURRS NS

S A R R N 223 S RIS IKEH
FEAZ 2008 4 1 3 11 HF/FRE], 2008 4 1 7 12 H B4, T
AT IO AR 4, WE I CE R IR
ThEmZES E RSB, . RS UCEE AT
+ TR WL www.cgejournal.com, H{iE i

(ENTETEEP)



