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Dynamic response characteristics of large diameter variable section

single pile under the coupling action of pile-splinter soil layer
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Safety Center, Fuzhou 350001, China; 3.Xiamen Road and Bridge Engineering Investment and Development Co., Ltd., Xiamen
361026, China; 4.Henan Jiaoyuan Engineering Technology Group Co., Ltd., Zhengzhou 450046, China)

Abstract: In order to investigate the dynamic response law of concrete-filled steel tubular composite single pile with large diameter

and variable section under different types of seismic waves, 5010 wave, 1004 wave, Kobe wave and El-Centro wave with ground

motion intensity of 0.15g were selected through indoor shaking table test relying on Xiangan Bridge project of Xiamen Second East

Passage. The pile acceleration, horizontal displacement, bending moment and pile foundation damage of large diameter variable

section concrete filled steel tube composite pile are studied. The test results show that the dynamic response characteristics of large

diameter variable section concrete filled steel tube composite pile are different due to the different spectral characteristics of different

seismic waves. Pile top acceleration maximum, pile top horizontal displacement maximum and pile bending moment maximum are

the maximum under 1004 wave, and the minimum under Kobe wave. The maximum bending moment of pile body did not exceed

the designed flexural bearing capacity of pile foundation. In the design of flexural bearing capacity of pile foundation under the action

of earthquake force, the design of flexural bearing capacity at the interface of soft and hard soil layer is emphasized.

Keywords: large diameter variable section piles; shaker test; collapse site ;dynamic response
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Tab.1 Technical parameters of the shaker
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Wi 2 ] 0.5~50 Hz
PN A RIE 30t
5 K W WX, YR 1.0g; 217 0.7¢
Jpe R R AE X, Y[ :50 cm/s; Z 17 :40 cm/s
e KA W {EL X, Y] : 80 mm;Z i : +=50 mm
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Fig.2 Schematic of the model box
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Tab.2 Similarity constant of test physical quantity

Yy P L 5 FRABLH %L
T BE a LT 1 1
EH N g LT 1 1
B JE LT cr 0.14
AT i m, FL'T CClm,—m,, —
2N L C, 0.02
&k o L C 0.02

2.3 BB EHERMNKLTHRIEZ

2.3.1 BA A&

B K 7R 45 SR FH B8Ok TR B 1, B B BC A R R
2,45, F A R 4 MR AR 4 mm B9 Bk 22 4
A 1 B 1 AR T 4% 2.8 mm 1) B A Bk 22, 9 Bk B B AL
BB A AR AT IR R . BT K 90 em, HE4E 5.0/
4.3 cm AR R A7 B AERE LR 56 cm Ab o Ry 9 B
N b U ) 2 TR0 K 6 1 VE DU AR A R A 43 31
B N 0 o DL O A A L A (Y o
ERE R 3 s .

2.3.2 BA L%t

BE T 0 4 A T A R, KUK AE B

JE 58 B S 68 MPa, i 5 LA+ (A B HE 3 B 15 b 3 2 9

(2) AELHIL

(a) Binding of reinforcing bars

) IR

(d) Remove the formwork

(c) B E L

(¢) Concrete placement

(&) R () B
(e) Pile foundation (f) Sheet iron covering

3 BRI Y AE
Fig. 3 Manufacture of model piles
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Fig.4 Compressive strength test



B A R B L SRR S R AL e A B g v 165

s o s
K5 WAL
Fig.5 Reserved holes
3R R CE T TR ISR, RARFLB L
=1.0, H K AR 5 /K i 2 i R B 20082 £ FR ol 4K
o SR 23k 0 3 YR e B KL AR A, B 3 5 A

K6 T , Bt ith A&l 7 ff s o

x3 THUBHESH

Tab.3 Physical and mechanical parameters of soil mass
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K6 AL G 43
Fig. 6  Model soil screening
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K9 BRI A
Fig.9 Model pile packing

2.4 REIR

T4 DU o A [ 25 700 b 2R O VR R L R B S K
AR L AR T B TR R - PR R B e N MR ST
5 ARG TE P A RR b B A A L X PR R
7 0 oA VIBE , 5 v b 732 im o B8 U4 (B4 015 BT A
B b = U A 0.15g % 2l BE T 19 5010 3% . 1004 % |
Kobe i 1 EI-Centro i , H: v 5010 i . 1004 3 43 51|
50 4F #1026 L 100 4F 8 M 232 2 00 1) ML 7R U1 o
Kobe i /& H 4% Bl A 1 78 (M7.2) 732 B3 3 3 1 b
I, EI-Centro 57 e L 780 fit VI B2 M 72 20 1 9 s -2 38
W AIRBN G K X, Y R0 b 5= i R e 0 4%
BEIKSE X [a) : KOF Y =1:0.85 #EAT % . X )5 i) Ky
B TN I (1 3 I KO T N (= £y o S B T
RIS T AN 4 Fis .



166 oz T OB % M 5 38 %
%ﬁ . x IR EE B A NE R NE B s R AR 4k & 12
e B L
=-0. =-0.1 ‘ ‘ B}
0200 20 30 20 50 %20 10 20 30 40 50 -10p, RS /2(m oS )3 K
BFA] /s iR /s : — : !
(a) 50103% (b) 10043 . |
(a) 5010 wave (b) 1004 wave RUST ‘/'///// {
0.2 02 . |
204 °001
™00 w“ i Jn*!"ioo MM wwmeWWW\ 4;%%%%%%;
+H”@—01 —01 1004 | |
020 ;j(_) 30 40 50 %% 10 g‘j? 30 40 50 v Bl Cen“d&
Al /s FE] /s
(c) Kobel (d) El-CentroJ¥ B 12 BE B Jn o R AR A R A
CpKoberiae (ehElCenirowaye Fig. 12 Variation law of pile shaft acceleration
10 M2
Fig.10 Seismic wave type 12 8], AR 2SR R AR R, R E AR
~257 ~2or L A TR TR AR B A Y W i 2 O T T
ézn- - 15] K, Ho e s KA AE B A 2 i K ig iR e + 2
il WI, wmlof | H\ B BE T A L U T A
ol 3
gmwmwmww E“ } M S5 1R Y JE I fr A FH R, U P A R AR AT KO
@0/‘ WWVWM@() AREIN KL S PN RN =S T € I I i
e Ji - R 0 24 5 SORE A
(2) 20108 () 100437 P FR 25 . A A 4 o o T KA 8 B 2l s
(a) 5010 wave (b) 1004 wave ‘ . o
15 15 B B )2 S AL T B G R R R
ks ks S HE B A8 T DL L BE AR, LA B AR A
gt gror - 007 0 B 5 B
= Zos MMM A0 K6
g | . = /WM‘ K T A5 1 T 2
R L S5 1 2 T A R A 5 .
() Kobelk (@ El-Centroit oh AN R R R s W

(c) Kobe wave (d) El-Centro wave

BI1L L

Fig.11 Fourier spectrum

F4 RKBWIR
Tab.4 Test conditions

TV it ik v b 7= I 25 A = R/ g
1 1 M 75 0.05
2 5010 3% 0.15
3 P I 7 3o 0.05
4 1004 i 0.15
5 P W g 0.05
6 0.15 0.15
7 [ MR 7 0.05
8 0.15 0.15
9 P I 7 3 0.05
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Tab.5 Maximum pile top acceleration and amplification

factor
s o0 Jom 2 g ot Jom 2 g
T ey
5010 3 2.57 1.71
1004 i 2.82 1.88
Kobe % 1.74 1.16
El-Centro i 2.43 1.56
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Fig. 19 Fourier spectrum of pile foundation
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