ERIIE I R i R N O S S G = W/ = = S ) Vol.51,No.1
2024 41 H Journal of Hunan University(Natural Sciences) Jan.2024

XEHS :1674-2974(2024)01-0067-12 DOI:10.16339/j.cnki.hdxbzkb.2024007

NI N E g == BE I S = o == 4>
BERIR R REE 2 NEEFVETN SR /K = Hr
451 12 B 5T
Flie g iR R EA T SR 2, )k AR L INE R R B!
(1. KPP T R2: HARTRE2ERE, IR K7 410076;
2. FRZDURL RIS AN TAEA R, )45 BRI 5190005
3. WP E A LA R DAL AL b AT 100011)

W OE.RATAREA R, SR B 2RIE R AR IEETRR KT L3416 %
R, KRR R AR KR AR KR AR A RO R AR R IR IR R A 1) A TR K A AR R
B, B3R L BRBRAE KPR ARG H A () AR LA IR R R 63 S mig R, AR
KFRE N ER I FHE S Mmoo B8535, 2) L3 L BB A G KPS A A TR 47 B3 K
¥R AETRFAZAS TR, BB EEH0;TIEM —RE W EEREWMET Y T 4E
ErER @A L EERL KRBT 22 ANEE 4B 6 T AL, 0 ) LR R B R,
FLEERAEATHERILFAO, EEROTERRK BOREE; LR p-REz WL L
CORETTG L 3)IEREE W e AL B AR F , p-y W RARE G, T AR phpy=alylys)f b &
BAMES p—y & BRAKE ol BTN E G mE) ,al BIEE ALK EARILp—y th £
MR BB BB ERERRKEN S mIGR 4) TRBERNT ERRERA, AT
REEMAFRIERED, BNERELERELR B LM, Mk LB RGBS E,HF
P N B BV R R — R, b AR £ R AR A B R

K AR A B KT R AT p—y W R AR R R

FESE S TU473.1 MERARESAD A

Experimental Study on Influence of Number of Beaded Karst Caves on Top

Horizontal Tensile Characteristics of Cast—in—place Piles

ZHOU Dequan', HAI Jun', LIU Hongli'", GAO Qi*, LIU Hailong’,
GUI Haiqi',SUN Weiyong', XIE Ruiting' ,ZHU Qing',ZHOU Yi'
(1. College of Civil Engineering, Changsha University of Science & Technology, Changsha 410076, China;
2. 6th Engineering Company Limited, CCCC Fourth Harbor Engineering Co. , Ltd. , Zhuhai 519000, China;
3. China Road & Bridge Corporation ,Beijing 100011, China)

Abstract: Indoor model tests were used to compare and study the influence of the number of beaded Karst caves

*  WRBEH:2022-11-05
E&TR  HE A RFFIL4 Y B H (52278329) , National Natural Science Foundation of China (52278329) ; il 1 45 3238 32 iy JT BH 03
H (202019,202247) , Scientific Research Fund of Hunan Provincial Department of Transportation (202019,202247) s W1 FE 2 WF 5% A LB BT
i H (CX20210765,CX20210774) , Hunan Provincial Innovation Foundation for Postgraduate (CX20210765, CX20210774)
PEE R AR (1967—) , 3, WM T £ A, KD TR 3%,
1 EEB R, E-mail : 742926438@qq.com



68 R K 2F 4R (H ARBLE AR 2024 4F

on the top horizontal tensile characteristics of the cast—in—places piles, so as to provide an experimental basis for the
design of horizontal bearing capacity of embedded rock piles in Karst strong development areas. The results show
that: 1) when the horizontal load at the top of the pile is the same, the horizontal displacement, pile bending
moment (or peak value) , and pile side soil resistance of the upper soil section increase with the increase of the
number of Karst caves, and the horizontal bearing capacity of the single pile decreases significantly with the increase
of the number of Karst caves. 2) The horizontal displacement of the pile body in the upper soil section increases with
the increase of the horizontal load on the pile top. The pile top horizontal displacement is the largest, and the
embedded rock section is very small or even 0. The bending moment M—depth z curve is parabolic in shape, the pile
bending moment at the soil-rock interface and the interface between the upper layer Karst caves and the base plate
presents two peaks, the change of bending moment only affects the upper layer Karst caves and its base plate, and
the bending moment at the second layer Karst caves and below is almost 0. The bending moment at the soil-rock
interface is the largest, and the section is the most dangerous. The soil resistance p—depth z curve is a “convex belly”
type. 3) As the number of Karst caves increases, the higher the location, the easier the p—y curve converges. The p—y
curve for the soil section can be fitted using p/p,=a (y/ys)”. The influence of the number of Karst caves has little
effect on the range of a and 8 values. The range of @ and B values reflects the sensitivity of the p—y curve with depth
and the sensitivity of both increases with the number of Karst caves. 4) To improve the horizontal tensile capacity of
the single pile, when engineering piles pierce Karst caves, it is recommended to use the grouting method to improve
the upper geotechnical properties, increase the reinforcement rate of the pile body at the soil-rock interface, and
embed the pile body into the upper Karst caves floor to a certain depth so as to prevent the foundation pile from
bending damage at the soil-rock interface.

Key words: pile foundation engineering; Karst; horizontal loading; p—y curve ; model test
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