% 39 K% 21
2017 4 4 A

ERE R 5 R IR

Journal of Civil, Architectural & Environmental Engineering

Vol. 39 No. 2
Apr. 2017

doi:10. 11835/j. issn. 1674-4764. 2017. 02. 015

m {5 AR p-y 2k

FHA R
(l.¥ e k¥ EARTAESR, K 410012;2. PR T E R EEETHRIEARAE ,F &K 400016)

M O EIRTEABRSATARGOREREY SALTE—LET KR A LB LGN
WAWH ZERETET mEFRBEA p-y k., XA 7TRKERE T FZERFE, K0
Fo R it e MM F K FAEB-RFARLRZABERANZRFO R RHEAXER, LS En
WENERIF,BIET AL p-y MEEA, WAL FERTHIZRXTE BMNLEALE AT
FOREL, TARSEPRA m T L EAER KT LMD EBRA L 05~1.25 69 A2 3. 203t

AR LR,

KR m E ;MR R R ER p-y WK A

FE4EKS . TU473. 1 TERAR SR A

NEHRS:1674-4764(2017)02-0115-08

Analysis of pileby p-y curve method based on m-method
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Technology &. Engineering Group, Chongging Design & Research Institute Co. Ltd. » Chongging 400016, P. R. China)

Abstract: Most piles are set in layered soils. The initial foundation coefficient, a hyperbolic p-y curve

containing a parameter, is derived to generally simulate the nonlinear soil around the pile. The soil around

the tested pile is nonlinear, and both the tested and the calculated lateral displacement of the tested pile at

the ground have a parabolic relation with the horizontal loads. The calculated lateral displacements of the

tested pile at the ground fit the tested lateral displacements very well, and the hyperbolic p-y curve is

proved good. The nonlinear soil will greatly increase both the maximum moment of the pile and the soil

pressure. Thus it is suggested that the designed moment of the pile which is calculated by m-method,

should magnified 1. 05~1. 25 times in order to consider the nonlinearity of the soil around the pile.
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Table 1 The calculated and the measured lateral displacement

of the 2™ tested pile under lateral loads at the ground

PEBOKSE BETRSEI ARTROREE Aaxfid AERSB SCRRCLm fH/

H/kN fifs/mm fiF/mm  #%/mm 2%/%  (MNem™*)
10 0.708 0. 604 —0.104 —14.69 11.47
20 1. 390 1. 349 —0.041 —2.95 11.83
30 2.235 2. 250 0.015 0.67 10.53
40 3.470 3.324 —0. 146 —4.21 8. 18
50 4. 468 4.586 0.118 2.64 7.78
60 5.980 6.052 0.072 1.20 6.70
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Fig. 1 The relationship of the horizontal loads and the

lateral displacement of the 2™ tested pile at the ground
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of the 3" tested pile under lateral loads at the ground \E Nl 3;26(?23793%0.045 07:ch '}
PEBUKSE BETUSEM AETOHSE 4axbid MRS SCERC1m fH/ g 5 1 //*"'
JI/kN i /mm fifg/mm  2%/mm  2%/%  (MN-m™) i L .»O’f.;fﬁg&é}ﬂﬂ&%
10 0.34 0.292  —0.048 —13.98 38. 96 E | &&_)’x,-»’";zo.ooolexz+0_050 038
20 0.598  0.675 0.077  12.96  48.25 . *",...--%”“' . lR =0-999 ?44 ‘
30 1132 1.162 0.030 2.67 32,75 10 alﬁgj(%ﬁﬁa/iN “ %0
10 1.683  1.766 0. 083 492 27.32 e x B A BF2 - — — ZTHRGEIN)- o TR (ERF2)
50 2.41 2.499 0. 089 3.70 21.73 B3 6HRMMEREKEA-KFERBLRNS
60 3385 3.375  —0.010 —0.30 15.23 Fig.3 The relationship of the horizontal loads and the
70 445 4,406 —0.044  —1.00 13.73 lateral displacement of the 6" tested pile at the ground
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Fig.2 The relationship of the horizontal loads and the
lateral displacement of the 3™ tested pile at the ground
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Table 3 The calculated and the measured lateral displacement

of the 6™ tested pile under lateral loads at the ground

BEUKT BETUSEI AETOUFEE bR AFiR - SCERCL ) m {8/

J1/kN i /mm i/ mm  %/mm #%/%  (MNem™ Y
10 0.812 0. 606 —0.206 —25.37 8.96
20 1. 480 1. 354 —0.126 —8.51 11.10
30 1.970 2.259 0. 289 14.67 13..56
40 3.172 3.339 0.167 5.26 9. 89
50 4. 830 4,609 —0.221 —4.58 7.12
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Table 4 The calculated and the measured lateral

displacement of the 9001 and 9002™

tested pilesunder lateral loads at the ground

9001 2 HEE T {255 9002 # AR T4 B
PO I/ i/ I/ AR/
Bl iy S/ HE,
J3/kN B®2E/% B®E/%
mm mm mm mm
25 3.13 2.93 —6.27 1.79 1.81 1. 34
50 6.39  6.11 —4.38 4.45 4,10 —7.92
75 10.13  9.54 —5.82 7.10  6.91 —2.69
100 13.06  13.23 1.33 10.11 10.31  1.95
125 16. 47 17. 20 4.45 13.78 14. 34 4.04
150 20.90  21.46 2.66 19.03 19.09  0.34
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Fig. 4

The relationship of the horizontal loads and the

lateral displacement of the 9001* tested pile at the ground

20

T

Oe—m"" |

P

o~

S LA M
¥=0.000 42x?+0.060 86x ,,»
R*=0.998 10
//f
r'd
/’*\
7 A
-~ ¥=0.000 462x2+0.057 574x
R?=0.999 908

BETG K A8 /mm

25

50

75 100 125 150

BETBUK -1 /KN
w: X SRR A WA
- =~ BT EEALRE) oo Z TG RAE)

B 5 9002 # K tE i EHE & K F H—k FALB KR ML
Fig. 5 The relationship of the horizontal loads and the lateral

displacement of the 9002 tested pile at the ground
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Table 5 The calculated and the measured lateral
displacement of theHP-1* and HP-2"

tested pilesunder lateral loads at the ground

HP-1  Hi Ak T 7 B HP-2 = BEAE T A7 35

¥ 1 WA = ¥ S/ e/
S T/ / S/ R
J1/kN ' 2/ vl J1/kN W/ %
mm mm mm mm
10 0. 05 0. 050 0.29 20 0. 04 0.036 —10.85
20 0.12 0.121 1. 24 40 0.08 0.078 —3.02
30 0.22 0.218 —0.89 60 0.13 0.126 —2.83
40 0. 35 0.344 —1.79 80 0.18 0.182 1.35
50 0.52 0.502 —3.37 100 0. 25 0.246 —1.41
120 0.33 0.319 —3.34
140 0.4 0.401 0.13
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S R A R
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Fig. 6 The relationship of the horizontal loads and the
lateral displacement of the HP-1*tested pile at the ground
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Table 6 the maximum moment, shear,soil pressure and the displacement of the 3™ tested pile
at the ground by m-method and by p-y curve method
ATt 35 KT P-A ROV R0
o M . Mo D Vi Fau
4/
kN ™ ®/ORX MM miE/ A MM miE/ A MM mi/ A MM mi/ A MM mik/ A MR
(Nem (Nem) 22/%  kPa  kPa 22/ (WNem) (WNem) 2%/%  kPa  kPa  %/% mm  mm  2%/% kN kN %/%
20 —17.93 —19.97 11.39 13.38 13.47 0.71 —18.74 —21.07 12.42 13.76 13.87 0.81 0.617 0.708 14.83 20.96 21.09 0.60
30 —29.06 —32.17 10.70 18.57 19.78 6.49 —30.6 —34.18 11.70 19.18 20.41 6.42 1.174 1.231 4.84  31.7 31.83  0.41
40 —40.16 —45.77 13.97 23.87 25.92 857 —42.46 —49.00 15.39 24.72 26.80 8.40 1.75 1.889 7.96  42.44  42.65  0.50
50  —52.56 —60.72 15.53 28.51 31.82 11.60 —55.86 —65.51 17.27 29.61 33.01 11.50  2.52 2.703 7.27  53.36 53.70  0.64
60 —67.71 —76.97 13.68 31.86 37.59 17.99 —72.63 —83.71 15.25 33.3 39.05 17.26  3.769 3.692 —2.04 64.69 64.91 0.34
70 —80.64 —94.47 17.15 36.41 43.17 18.58 —86.77—103.58 19.37 38.12 45.03 18.13 4.689 4.877  4.01 75.72 76.16 0.58
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