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Abstract

Because of low cost. high construction speed. no noise and high quality, statically
pressed precast concrete pile is widely used in construction engineering, especially in
GuangDong. But because limestone is widely distributed in GuangDong, much
problem may happen in the use of statically pressed precast concrete pile. However,
research on bearing capacity of statically pressed precast concrete pile in karst district
is small and not mature enough. So this dissertation do a deep and systemic research on
1t, all work is provided for the use and development of statically pressed precast
concrete pile in karst distric.

Based on a lot of research on bearing capacity of statically pressed precast
concrete pile and stability of pile foundation in karst district, soil is regarded as linear
spring to simulate the pile-soil interaction, and calculational formula of bearing
capacity of statically pressed precast concrete pile is advanced by imitating the
transferring- function method. Meanwhile, because precast concrete pile can strength
nearby soil during construction, so stiffness coefficient of soil spring is modified in
calculational formula. Lastly, calculational formula is solved by using iteration method
in order to solve the problem that is caused by the unknown parameter.

In this dissertation, bending failure. punching-shear failure and shear failure are
considered as primary failure mode of karst roof, and corresponding calculational
models are established. Especially in bending-stability analysis of karst roof, karst roof
is simplified for four mechanics models according to shape and boundary
condition. The bending stress of karst roof is calculated by using theory of plate and
shell, and the bending stability is discussed by using Griffith strength theory.

Based on above research harvest, author use Fortran95 to compile the Lunwen
program, and use this program to analyze the bearing capacity of statically pressed
precast concrete pile and the stability of karst roof. Result proves research harvest of

this dissertation and the Lunwen program are correct and dependable.

Key words: statically pressed precast concrete pile; bearing capacity: karst; linear soil

spring; theory of plate and shell
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Fig. 2-1 Simple drawing of load-bearing model of

statically pressed precast concrete pile
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statically pressed precast concrete pile
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Fig. 2-4 The solution proceeding of load-bearing model of

statically pressed precast concrete pile
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B3-1 BERXRZOREE
Fig. 3-1 Load-bearing drawing of simple-supported round plate
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Fig. 3-2 Simple drawing of stress state of bottom and roof

in round plate center
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Fig. 3-3 Load-bearing drawing of clamped round plate
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Fig. 3-4 Load-bearing drawing of simple-supported rectangular plate
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Fig. 3-5 Simple drawing of stress state of bottom and roof

in rectangular plate center
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Fig. 3-6 Punching-shear failure model of karst roof
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4.1.2 ABNBERVHEREHBERABREEX L

HEZIH X AHT9. #318 M#416 X=M AT HH AR S RO T HHET A
BAOHBHE, FSHMOSMERETI, &RELR 4-3, R 4-4 & 4-5.

HARERE, ZLRANHEIRPAZRAZ LENGUERGC, HETEL
THBRBS—EAEMEX—2%, ik ¢ F4EERLRRHETRE. BNDEH.
ZHBIALTHUGBELAREBE S EA L TRBERBATH LT, &7 H—
AMRMBEEREC. L ZHEH A ERNHEARNEE AN, LA, D,

G=AH ** + BN+ C (4.1)
Horpe A By C—— IR 4, %28 1 Arad M My al a8 $ 3% 4-1
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F4-1 BRLRWEAEHE

Tab. 4-1 Table of regression constant of various soil

[ml 3% 3% ¥t B+ 1 pt
A 20510 12560 13470 25360
B 23080 38030 32700 14540
c -66290 ~44030 -48770 -45380

RELRERAX, FEFA=ZRARMEFT NS LEHURER LR 4-2.

*x4-2 LEHUIBBILER

Tab. 4-2 Summary table of shear modulus of soil

S #79
+ERS WEET (m) EEIFRTTHEN (F) | WIIHE (kPa)
2 0~5. 10 0 0
4 5.10~9. 60 1.5 15340
5 9. 60~16. 80 14 78850
6 16. 80~19. 30 9 82850
8 19. 30~21. 50 46 132640
9 21. 50~32. 20 58 149630
S 4318
2 0~4. 00 0 0
4 4.00~8. 30 1 7650
5 8.30~12. 60 10 65610
6 12. 60~16. 30 7.5 73410
8 16. 30~19. 70 44 127610
9 19. 70~31. 90 61 150300
S #416
2 0~5. 50 0 0
4 5.50~9. 40 1.5 15760
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5 9.40~15.30 : 4 65780
6 15. 30~19. 20 10.5 , 85130
8 19. 20~20. 90 53 137350
9 20. 90~36. 20 64. 5 155820

WA, HESHA 5 A, AEREHEAR DT EIRPRILAN. 4, 51, K
KA BB T RO AR GRS HERATE, R LEEE0HE
BEWHEPETRARER, FkA 54, REEdRaNSE TRER kT
TX{H. 7EBL5 #H 8 A 20 R AT LA St A O A2 % A 2% T B SR 5 70 K T R A
T B R T s T TR, T4 T M B 5 0 A7 4 4 R F B
BB R R B, BT S HA, o A, KRS
BRPLEEM P LEBTABHEN SR Z MBI AEM, RENRIEY
AR T . Bk, TLUAREER P OB R FABERNER TR
G2 B AL, BRARENEHEABNNF LR EEEFALREES.,
MIEI4-3TT LA th 7 1+ X Shn BB b D OBE B CHIR,) N = f8 448, MRIE A, 0T
XE@: A, =25,

/,
//,
s ,l

\
\

Bl4-3 LXK GEHEEE

Fig. 4-3 Simple drawing of soil compression range

55



IR Tk N2 T AR 3
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Tab. 4-3 Comparison table of bearing capacity theoretical calculation and

static load experiment data of pile NO #79

AL L
e #79 K 27.6m BE#2: 500mm ZK8643
(LE4-2)
Feo| BETRUTRE | TR B M R A HHBE Bl 5 %
5 (mm) (kN) (kN) EimEZE
1 1.'10 720 433 -39. 86%
2 1.71 1080 673 -37.69%
3 2.70 1440 1063 -26. 18%
4 3.91 1800 1513 -15. 94%
5 5.32 2160 1999 -7.45%
6 6. 90 2520 2497 -0.91%
7 8. 44 2880 2944 2.22%
8 9.69 3240 3290 1. 54%
9 11.37 3600 3745 4. 03%
—— T T s
Lo
2.00 | 1’:?‘
noo | SN madnss
4.00 = e o
5.00 |- f{?
6o L "N
7.00 |- ;ﬂg@lﬁ?ﬁ%//\\\
o AN
10.00 | -
11.00 =
12.00 |~ o
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Tab. 4-4 Comparison table of bearing capacity theoretical calculation and

static load experiment data of pile NO #318

ARIE R AL
WS #318 MEt: 24.3m #EA2: 500mm ZK8660
' (H.E4-2)
B | BETROTRE | A TO S B M 0 Ik ARBNERE B E 5%k
5 (mm) (kND (kND 18 1w 2
1 1.41 700 488 -30. 29%
2 2.38 1050 782 -25.52%
3 3.51 1400 1172 -16. 29%
4 4. 66 1750 1601 -8.51%
5 5.89 2100 2015 -4. 05%
6 7.06 2450 2489 1.59%%
7 8.39 2800 2947 5. 25%
8 9.60 3150 3316 5.27%
9 10. 82 3500 3809 8. 83%
0 500 1000 1500 2000 2500 3000 3500 4000
T T T T T T T T
1.00 S
2.00 ) .
" S BRARGSR
4.00 .. /
5.00 | "\
O F mipger/
7.00 .
8.00 \\
9.00 o
10.00 et
11.00 ¢t
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Tab. 4-5 Comparison table of bearing capacity theoretical calculation and

static load experiment data of pile NO #416

BT HEFL
WS #416 M 25.8m B42: 500mm ZK8668
(L E4-2)
Fo| MU | BT SEBR AN E AR HEBE B {E 5 bR
5 (mm) (kN) (kN) 18w =
1 1.13 780 445 -42.95%
2 2.14 1170 843 -27.95%
3 3. 44 1560 1344 -13.85%
4 4. 62 1950 1760 -9. 74%
5 5.72 2340 2127 -9. 10%
6 7.16 2730 2566 -6.01%
7 9.10 3120 3110 -0. 32%
8 10. 51 3510 3487 -0. 66%
9 12.96 3900 4097 5. 05%
0 i »5?0 10'00 I5l00 20'()0 25'00 30:)0 35l00 40]00 45[00 >
1.00 . e
2.00 \\l\ . .
O BRI R
3.00 AN S
4,00 /
5.00 "o
6.00 - '\
N\
Sl ﬂwﬁﬁ%%//ff
8.00 \

9. 00

10. 00

11.00

12.00

13. 00
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4.1.3 &R

1. EEE—F, BL=NEHLFEBNTREERITESERMEBKS (B
SR X O 2 B Kk 42. 95%, 1B b F 1o 2K AR AR BT LU K48 58w 2 R A 407kND
HMBIERE S SMERERENYE. FHIRERE R (MAGAED
BAEED) P, REERBEBBILLI06LIA, KHEMTHEHERNTIREATS S
ZEW. FHit, AXHMBRHFARERFELRS I LunvenfE FF BH —E KW 5tk

2. TEEH —, KR PLMERKTERME, BREBEMENEK
T B>, B BIEE — E RS N IR E R MERE R, ERE
B 5 e 28 B9 389 KT A BT 189 K

M ERXMEANEERRETRERTE L, KRS ENEELIRZ
BEEN K FRRAET®RE, MANAKFERRUEZESD (BTLRBHER
), TR LSRR BN RIS R BB Z Mk, BAXERIKETEL
ANTAMREETEEE URAERLMER - MFHEX LMEE, ENHK
SEAR B A 30T BB 18 B K B SR PR A B/, TR B 0 7K T R IR ik U b S PR B
Ie, T kB 2 P A R B Ay JEE R O = B AT B R A SR R 1) A B I T 4R 43t ) A 1) BEL
i, AR, EENAOKTFRAZNERTEENEKESHWLFHEKED,
T 26 85 2 7 7K S W 0 G Sz B B oK, ORI B T AR 3 0 7 0 U A A T E i S
K&, Bk, AXWHARRALERATF oI MRERKEHEXLXHAEKS
PEERL R R R , BAARBRABAMEN RN AKERBER, BRMESXLRE
MiREZRBA, RENTHEERSRENY BLFE (MEFHERRK, AL
4 . s, MM ETER N A AKER B RN GE AR, XA IR R
HBREERARILT .

Tl (13 & ) BT i R SR AR R E AT A F B AN T E#ATBIE: 1. Mk
EERFTEEBAE, AN EBBEETREN K FHXGEEELHE. AR
EE, Bk EE R IR T STER R S A AR AE A JE SR T T BRI R Ak 2 R A
MR, BAh, EEHBEAELUMBEATRBELESEBRIEENAMNT TR
Rf. 2. AEABKEMTEER, BRIFERKEHTRLEEMNE S HERRRH
KEhABEH B EHESLEMBHRRRLAT O RELE, URBUEIENT
R FERHHERNIRE.
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4.2 HHl—
4.2.1 TEBR

AMARNEBSHRBERBITEREIE, ALEREZSMAENEBTIRS
NREHREERETEAE. WREBMTFI M AR ELHBMIERS ARG
WEATEEATETELORTEBTRBEEMIN, “IXKHNEABRRAO
3001 @ 400/ BB TN S B, KENFo~22m, MM HE MR E KE,
R AR ) R {8 400kN.

MEELTREORERERALHBEAMZERE, G55 TREMEXKH
BaLEm TSR,

OFE L. Z46E, UMEL. BRERBRAKR, 8, B#, EEH2.6~3. 2n.

QOWEFL: KEBE, EWR., KPR, BESHAL R, BEEN L 2~7. 1n,
RGN I~6i, P2 28, FEYBRAESH. AEI6kN/n’, HKEST. 7%,
WHEIEH1. 75, FLBRHL1. 63, c=8kPa, @ =7°, q.=8kPa.

@AW: KAG., REA, WH, ME~RME, BEPE, BEEH0.5~3.2n,
R E B Na~22i, FHIL. 28, FEYHN¥ESH. AEISKN/’, c=0kPa,
o =128°, q.=22kPa.

@OFHY. KRAR. REG, WA, ME~FE, EEH0.6~11.7n, &
T A6~ 181, F1910. 255 . EEYE 1% S5 AE18kN/n’, c=0kPa, ¢ = 28°,
q,=30kPa.

OBt HBE., KO4E. KAG. K26, KE~T8, FHSLE
WAL, BEEA0.5~5.9m, R HH A3~9HE, Fi95.7Hh. TEYHE H%S
¥ AEIBKN/m', &/KEST. 2%, W 0. 74, FLERELO. 89, c=25kPa, @ =13°,
q.=35kPa, -
 OWERL: KEEA, RHA. KER, KRR SENBRDSBEDR, N4
ML W&, EEHX0.5~5.4m, HEHEH V4T, TEYHRNW¥3H. AE
16. 5kN/m’, & /K & 48. 2%, W HE R #1. 41, FLEELL 1. 39, c=10kPa, @ = 8°,q,=12kPa,

OWMRLFEKE: BEKA, EFREE. HFE. BE, SEE2KER, LEW,
JERE#0. 1~3. bm, P00 58 47 % 98 B 4 70MPa.

THEAGXABANEGREEN B FTHELERA.
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Fig. 4-4 Typical bore hole columnar section of engineering geological

4.2.2 AHETRIa i E

368 A 3% X #1170 #2023 P9 AR L F 4 1 TRAR 2 b B 8 IR 8 B AT M4 iH 5/
LR KRB FTH (660kN, BN AB HFAEMEAIL. 6568 FH TAEN
ROETHEBRENZERERTELFHER B, THEFRARI-6KRLT.

F4-6 #IITSHENEFRMREREEHRERBLER
Tab. 4-6 Table of karst roof stability safety coefficient of pile NO #117

- AREEEFL
_ K 12.0m BRKRK M : 660kN
W, #117 ZK102

P42 400mm ot A TR TP : 7. 94mm

(0.E4-3)

HETMRIERRENE HBHTmRmhIRRENr | AW TR €M

ZERY ZERH ZERE
1. 49 9.59 29. 07

EB KRR AT EAMER TR RET. 94nm, £ K 4 K I T AR
B, B G AT A W RO B LR BR LR
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RA-T 25 HEMBERTRERBEHLLERBICEER
Tab. 4-7 Table of karst roof stability safety coefficient of pile NO #202
RIE AL
BK: 11.8m BRKIRK B : 660kN

WS #202 ZK104
W4: 300mm XM AETRYTRE: 2. 77mm

(0 E4-3)

ERTRATIRENE | EWTRAMDRENE | HRTREYIRER
BERH ZERE TERY
1.78 11.35 35. 56

FERKRK A BAER TR RE2. 77, 38K 4 K028 %5705\ v i
W, AT A WA TR R R L R BRI AL

ERAEBHTRBER S TRE RN AT S, WRERAEHAGFES RS
JE AR AT I O B IR AT . BhAh,  BSR R WS AR Be s MR ST B AR R (E AT A
MEHETIRAZARERBITHEIN, MHLRIESEFXMRHE. mE
WA+ TREGRR G RAE TR HEFERRAR, 8¥SE %R
WA B RALBAT EBAHEILU T BB FMRAE. BEHTHEANET - REME
R, FWEALNGEERAE B, SR AR A B TREE R
HERRBEMMEE, BEFEDT:

L, MRAEE IR E X AW TR R R A HR Rk Ffa g R HAER g R &0
(XX BRE D) , FRBRREETIRKBR B F A8 TS 58 2 % TR 09 1R
BT CAMBE 2 Rl B P BRAE T R AR 7E R RR . (B e F B TR 0 R 5 2 8 R L RR—A,
MHARFERLERAMFEREAZEAFTREANNACLEFE—BARS, &
GURNMEMTMRETZERBIRD, FREFRETREISE) , HETR
A B B BE 0T R4 o 7L B R R

2. BREBRTREORT (ARRBEERER, EERBEKLaREND) F
MEBBEOERTREEANERRABOFEET ISR EERLRY, WA
TRERBARFELERUWE NERTARR S, RZUWBART, HFRE. #i
MY L2 REF IR AMES TRBIE R k. SR (928 3 TR R T BE %
A R AR B B SR SRR V8 TR S R A R B R AR BR R ~F, b 7 4 FL B AR
B FLOT W] A B AR TV P, G SR AR B TL B R R L A TR s B RS AN F
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REBARATNRETREZSREN, RZUEHATRE K E KRB, L5
B AT 4.

A THERLE, ZKI0285 LB ERER, HXNFHES SRR I EMER
400kN, HEIAHE LR, MBER3d~3. 5d. ¥ A 3 R A B @& SR 5F R A
FRAFFBTRBEEHERE, HESERRXRYULITIRFEEN. InBH EFE=H
SHER, TRMPISRERZLRECH0.98<] (M SHETIEZLREB KT
D o BEEE, R TR LB RS FL AT A B E LZK10285 LA BRI L Ink i T A
ZJe AR B AL B BT R T 11 i) S o Y BB ke ) T R TR AR B R Y R AT A

4.2.3 &t

1. EHBI=F, SETRERARBHRFER THERABRLRES L2 RN
e R EK, RN SCERH IR 4 R R A W TR A R R R R R R A
fkEamg . Hik, AR EMSETREEEREIRAE —E 0T M.

2. WHH =P, HWTRKTSHRUDRLRIIRTRERLEAR,
EEEHE KNSR TROT T SHEMEEERE PR TIREE—TERK
M ERBR TR . BBk, 755 A SOATER W R TR R A W AR o D A B B
IR N B BB KN ESRE.

3. ALK R LR AEATE SIS B DR M2 HREE, T HT R TR
SEFRHXHELHE,

4.3 KE/NEG

RABASCHTR Y A W X B R AR ) v BRI K Al Fortran95i& 5 4%
BT Lunwenf8fF, FHERIFXWEBR THROBEEHETHINHE, HHEHER
RYHEHESLWEENUERESAHE.
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(4) A SR Y B A AR v 2 ST 9K 78 4 TR IR 8 T R 40 TR
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(5) MEBHEZ AR ETRESN, BYXSRTRNS. Sl ER
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