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Pile foundation settlement calculation based on elastic model

YANG Cheng, HOU Xingmin, BAO Hanying

(School of Civil Engineering, Yantai University, Yantai 264005, China)

Abstract; Early and advanced research work of elastic model for pile-soil interaction has been studied widely at
home and abroad. A method of using the elastic model to calculate the settlement and dynamic response of pile
foundation was presented in this paper. Using the model to calculate settlement of pile foundation has the following
advantages: the model is easily to combine with finite element software widely used in engineering such as
ABAQUS. If we can reasonably select the model parameters, settlement of all compressible soil layers under the
pile, can be simulated, while the current code method only considers the final settlement of pile foundation. Dy-
namic and static engineering examples show that the method has higher precision.

Key words: pile foundation settlement; elastic model ;layer-wise summation method ; pile-soil interaction

515

WESERI IO AL B b R A5 AL (DD BE , TE A M+ S BE T R 1 Ay 1l B BRI B 3 v b 25125
JERRNE, CEESUTHEIESAR ML) (JGT 94 —2008) L - 0 T LAl TR H A ROMESE , 7E5Emb B0, B
B REHE - SANEARHARLN o B TEAE — T AHEAE T, 38 5 SR H A 7 12 2 A S B O Al _E 38 T 20-#r 14 1]
AT . Poulos $2H O T R G/ AEREDLINE , 15 Joms BEX SE PRI AR T BEARAL , 75 B ) BEASE R, 532 2
T TE, A Ak AR 5 S ) AR B el

WS EH:2015 -01 -16; 51T HHH:2015 - 04 02

ESTE: HEK A RREL 4 VB H (41602284 ,51479174) | 1L ZR A48 4 b 24 5 BIF 5% A 20 22 9] 2 28535 351 H ( sdyalk1684)
BB (1987 - ), 5B, B+, EEMF+ - Gt sh S A T HOBFIT . E-mail; yeweyl 23@ 163. com
BIES SR (1970 - ) 5B #0%, FENF 1 - 258 3h FI A EAE R 5 1 A9 5E . E-mail : houxm@ ytu. edu. cn



130 HoR o E T O™ %33 %

BE — AR EAE SRR A S 5h ) K ) o3 A vhAS 202 0 o ZE AR I v Ak A R Ay s el 1
BrBSHCH AT BT, AR L X AR ) BT 2 8270 1) 560 38 AR , 7R Al b P AR — 20 2% 08 2R
JERYAE S AL 2 A RYAR LR BT, Herh Novak BEHLE LAY L2 31 2l g A BLAE F 20 B8, AR A o
Mo BERH BT — > S URA I 3R T AR, S I 32 e i AT R LA 5T v 9 i B JC PR K B AT i 4R 3 4 =X
THAAF R o A B T 18 AR s s, O - i (S RSV TR By 1) A Ak, BT P AN & AKF- Oy 1) 4%
T, 7 TR0 N RE S ARAS B0 B AL B e 1, 7EAE — - 3h A BAE IR SE B9 4 T AR,
BE — T AR EAE AR AR S P iR 44 T BRI A
TEH S PO A 2 B0 25 JEAE — A B AR FH DR T 58 00 O, [ P b 3 B80T R 9 S 3 T4
Tomlison 1 Meyerhof 43~ 51| LU EE 452 7 2 7 1) o BRI LUK - s ik 8 7 20 CREHU T A4 10 3 38 AR
K. = aC2wL, xR, (1)
K, =9C2wry xR, (2)
AP K AR - A 95 2R R K, DA A B G €, R o 05k )2 RN HEZK BT B 5 R R G R A
L, A FER B s R, R R, 43 325 A BR AR 2% 1A Ui IE 2 8
Randolph F1 Worth ARz it 23 [8]_F- A9 WIPEFERITORE AR 2 45 t0 7 ks b 1) 5838 R AU
K, =46Gr,(1 -v) (3)

A G R B As ] AR T Ui o S ks I R ARTAAA L s rg BERERAR
Liang 1 Husein 38 izt '8¢ [ # /7 faf 2800 F T, A0 -5 A 000 28 BHL 7 R i S5 ) =22 ) ) O 28 A LT
A - ey 5L 28 R A i - P 5P 2R

2wl G
K =——F-—"—— 4
2.5L(1 —») )
In ———
Ty
7r, G
K, = 5
b (1 _V)[h ( )

X1, N SRR A KA R AT 0.5 ~0.78 ZJE

H A TR IR B BRIE 7 vk B2 i A% 38 A i B vk BT I R YL B R RE A
B B TTvk L HA A e FF A% 388 20 7 B AR ST 28 — UL T 20 M vh B i —Fh T v . 1%
J7 VR FEA AR T K B T PR B B I o — R 9 B i BT, (B MR AT B — S i R R 53 5
M EEBH F145 5%, MEAR BAIT 5 AR 22 [8] A R e S5 4 3t = =22 0] FH AR 2P s B 25, DIARDURE: — 18] 0 oy 2 A% 226
KR PSR EUE SN FESEI) 45 1 [R5 2 23 Ta) 44, R FH s 2f 2 ) 4 ) 4 v fp 2 1
A Mindlin f# >R HARGLES , AR RS A1 AR RS UM R S50 a7 S 7 7, NSRS WEAR L RS . 55 )
DB IR AR BB 8] ] AR LR 2 55 VAR R 32 A5 AR 22 [ AR B — 00k BRAR A% [R] O
RO, BTN S35 5 | e ] B HARDIRS . 760 432 B s R A7 A RE DR A b sk, 405 BE P R S b g A7 H 5
MBOE AR A B SE TR S22 phAE s T )2 00 F 4 2E s, At T v %) BRI Rz T {8 ph 3 243 1) 2 1 g
# I Boussinesq W ] iR 1% . A BREPTCEENG T AR 0 SIEME () 220 i, 25 FEAE R I s sa v, B — H AR ELAE
FHG 2 7 09 A LA S AN B DI 3 e e e s AR e T R SR A4S 2 R AR AL o ISR L T Ak T AR B 2 i
FREHU TR E IR HERY 7 R4 R 2R, 28 X AR S 0 B B9 Ge 3 T o3 Bir 45 B A B8 PRRE TR 1 22 56 8 =X
TG HER R 7R 32 e 1 WIRT A, 25 FENE B FE 4 , ISR IC I ph A s DT 98 A B He 4 1 2H R, EL A L 3 740 g L
FIRHESEGTRES A i

XTSRRI 2, BT ARG SR S BN ], #8048 A 38 FH B S E RO B fip d8A% 38
TR b S ILATE — A R AR M PR A 3 A B2 T LTS RO 5 H T YR A I W S, ok
HIEH TR AT RISk S B e T EaviE st HA e N BELS LA, o] T A BERE ; (5
27 NG R 58 R R BE S R AR B AE LR R o BT DI RS 1A TT LS A AR 2 A5 AR Ak 37 , 38
L& N vl L R RERE O SL [RVE R, B4 PR A oo ik Ak B e vk 1) 5 (L HBCE B — L 22 8V A X
% A 4k E R R Z A A AR, X e 5 50 bR TAR ) TAERRE I AAIAT o 432 By Py B STy s A
Ty, 76 T ARG P 2 SR Bl PN AT A YR Aok AT 0% 5 (E 7 DT R T 3 o B om0z g SR FH A - A4 2 TR 1 0 1)



1 7 e T S iUy i S TR e = 131

Boussinesq fift , 5SLPRIGOUA B 22 5% o A BREAITIE YO0 U2 BB 20 M ™ 4, %5 I8 - g AR 2k, AR B 55
PR ABAE SRR LA D - 2800 R etk AHE N RS R EBOTRR G R B IE R 1R 1k 77 12 A 153 ]
A, 72 TR B2 BRI [ A AT DL OB vt il S SR DT o (L 32 HAR TR AR PR PR , 2250 28 sUHAT R R
P, ANBEF 38 R o

ARSCRENE — T AHEAE PR AL A — S b f) 59 PSR ] L TR 50 g e 32 NPT T3 o
i BRI v 2400 fE, $2 1 — b 6 T S PR A Y A B L DO TT 5 05 0k X O R B S A IR TR PR
ABAQUS £y ARGy S MAE — IR RLRAE MR T e ey B i 58 S0 5 BRA Tk S M A7 A A 2
DU ST AR AT SR A R HE oA , A LT BT RLYE 5 B IR BE N L R i IR i i, 107 kA T3 o
JE T Bk A JERR A ) 42 (A R 46 )2 ) BOTTRE i, A5 B A AR IR f e 2 v 20 A B Y B B 1Y
WUERTE o

1 #-+HEEERER

NESEAE — AHE AR AR AR U0 T SEASBOE -

(1) A b AR phy 7P TE R 225 8] 2 JZ 20 B, A A Y P PN 2 0 S 45 5 4% 1 ] P A e e 5o P B, 2
1(a) 7R

(2) WAl FLUCE, RS R BRAR AR SR, BAT R, 40 R D7 AT, K AR BR L 0.8 252580h
I I AEA 5

(3) BT o3 JZ B, A0 L X6 A A A T A BT Ak 385 K, 8907 50, [l — LR B0 RRIE S B ] . ik
S A £ e A O 303 K, 597720, JnE 1(b) L (e) B

(4) KEIPER J1 F iRk sk oy i, R TR

BE — A AR AR AN E 1 P

' '

:t,gk iK,,

T T ]

1

() HE- 5 ) H-L RS (©) bz

B 1 #F- tHEERER

Fig.1 Pile - soil interaction model
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Fig.2 Model of semi-infinite long rod on the surface of the elastic foundation
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Fig. 3 Time history carves of force and dimensionless displacement at long rod end
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Fig.4 Time history curves of dimensionless displacement at pile end(L, =0. Im)
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Fig.5 Time history curve of dimensionless displacement at pile end (L, =0.0lm)
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0.5 0.501 10 0.22 0.502 59 0.65 0.5 0.500 54 -0.04 0.499 81 0.21
0.75 0.855 25 0.20 0.857 76 0.49 0.75 0.854 10 =-0.04 0.853 25 0.13
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