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A STUDY ON EFFECTS OF FILL IN HOLLOW PART OF SC PILES
BASED ON SIMPLE BEAM BENDING TEST

Study on improvement in deformation capacity of steel & concrete composite pile, Partl

M (G RR", B O

A,

Yujiro TANAKA, Toru SEKIGUCHI, Shin NAKAI
and Shoichi NAKAI

The objective of this study is to examine the concrete filled effect in the hollow part of SC pile in order to improve the deformation

performance of pile. In the pile foundation structure, the improvement is prompted, assuming secondary seismic design. But, Study

on the deformation capacity of precast concrete pile is not sufficiently advanced. This study focuses on SC pile in precast concrete pile.

SC pile has an excellent bending strength and deformation performance. This study examined the effect of some parameters for

deformation performance of SC pile by simple beam bending test.

Keywords : Precast concrete pile, Deformation capacity, Secondary seismicdesign, Cyclic loading,
Bl= 2 U — ML, 2R, IRakET, R0 R LT

1. [ZC&HIC

BULREE IS 123\ T, KB 24558 L 72 kaREt 2R b d
ZENEL o TE TN D, HUEMRSEIZ0H LT, k%17
IERIZRFHE RN T LD b+ Thit Ty, BER =
Y7V — MBI LT, JIS ORFER L O H RS ¥ —F0D
PMFEE OGO 72012, iFHRBREN HEI T Th5 0
O, RBROB LR AMPNBERR TH D720, REFHINE &7
BISTENERE 2 3l L 7= 7 — 2 DR 43 TR,

o Co BEFEO#NTRRERT — % DUEE & /3 #ric K 5 BER =
v U — MO RER L OETEEREOREM D0 7R H R
X2 KREW O T & AW T TS 27, F7z, PHC LD
hzERic a7 U — b ERHEED TS 2 L Tl AN R BT S
VO E DINRG Y | SC KB L TV PRC FLITB W TIE, B hZes
WCHFEED ZAT S TR b —E EN T D 7, LaL, Bk
D% AFHME 400 mm DL FO/METH D 2 & FEEOMICHEH S
TWAMEIOBENRRESN TN Z LR ERREE L THD,

SCHfLZ, S DFZEEIC= 7 ) — M 2B AL, EOLEIBIC L -
TS SN2 S Ch 2. a7 U — Mo T SC
B, 227V — bMRE OREER A A, MERa 2 Y —§
ERIRTHZ 0, BMITTHRENRR <, #IF AR HEL T
HEBZHNTND, PGS LT SC Huk, difomm )y

EENDHET(EFOICHNDID 2 ENZ VR, FERRICKER
F TR L. BT EIBIERRIC DWW TR L2 8T 220,

AWFFETIL SC iz ®ge & L, O 7 A, O#EE S, @A,
@HFEDM . DFRT A —Z PNTETGIERRIC 5 2 5 B A el
5L HME LT, BRI RIC X 2T B 21T - 7,

2. HRYE

2. 1 HBRABE

Tablel (ZRABRIA—TE, Table2 |ZFfBIFE Clf 4 7”9, Tablel 1273 L
7Hh A EelE . A L AL O ERTRRE E 2 2 U — NREOE
THTZ & TR, Table2 IR LEEMERETED H B, 227
U — b B L OHFFEDHIC OV TIERRBA & [ — B o BB i &
KL TV D, SEIZ OV, FBRIRIS I E IS AT e E(I L
= MO, o TREITIATMEZ KL L T D, BRERIRIE,
THME 600 mm, JES 90 mm & L7z, #ERIKD /T A —2 1%, Off
wAA, OMERS, O, @HEEDH, Da4->L L, 372
— XD ARG 2 DB AR T DL L Lz,

e 7%, IEH RO IO —TF AR 0 K LT & IEAME Y R L
D2 r—AL Lz,

MEIE S 1%, SCHOT THAEMMEAE 9 mm, 12mm D2 7
— AL LT,

KL O—BIE A AR SR S IS (2015 4F) I2 3R L 12
TSV 5 (T
TR RFRE LR MR - (1)
T EEREARA B TR KSR
e THERE R - T

JAPAN PILE Corporation, M. Eng.

Assoc. Prof, Graduate School of Engineering, Chiba University, Dr. Eng.
Grad. Student, Graduate School of Engineering, Chiba University

Prof. Emeritus, Chiba University, Dr. Eng.

— 823 —



BER 736%

i /71%, OKN, 2800kN, 4200kN D 3 77— A & L7z, RFEMei%Gt
AT 986 . SC i L e L Wik & 2k S w7z bu(#Eift & PHC
e Y& Fhtd LTIRWTERT 5 Z E3% 0, 2 2 TIESME 600
mm @ SC Ht &k < Hifd & PHC HL(EiiEEt 600 mm B2 450 mm)D
HiE R A NEL U, EHIRFARR LORAERKOH) & LTEhEh
2800kN, 4200kN #f%7E L 7=, i /7 2800kN (Tl /)t 0.17~0.18, il
77 4200kN (ZHh I LE 0.28 ITFEYS 5 5,

HREOMIC L AT, MismAa L, YA kAL, s —
F®37~2&Lto__f JANEA NEE, bl A

VKERETDHZLICEVIEO N AR E to—FTh D, BE
izxﬁ)~%ﬁ®%1&@—@f%5fv%—uyﬁI&fﬁ
%m&uﬁ%kkfyb\méﬁéﬁﬁb\y%wk%yb%ﬁo
Fe T Z B CiATe, HLOME TIZ X o T, MERIIZHT O HZEiic
VANEAY RBRFHEENEZ LD, FREOMDO—2 L LT, YV
ANTERA NERETHZEE L, AR ALY ALEAY

NI, FEEOMICHW 27 Y — N LT ERERE 1/5 FR
JE. Y TR V12 RO TH 5,

RERIK SLS(PEEDM « VA b A > b)) L RERIK SLC(HFE O -
Ay 7 V— MOREIZHZY | O PIHRA~OHREEDI O FIHIT,
AN CIOREECORUTHIZ L V1T o7z, HEEDMIC K 2 AR
X, MR E Ui, bifkar 7 U — R EfEios & 5ok
%, BN ORRIGIRE DB A 52T 5, SCHUL, mOkFIc L b
EENDO, FINmEORIZIREX, 227 U — MmO
DOWEHE], BAEFMEICL > TR S, RBRIKICH W SC fito il
E WIS RIS TITV, HESDM OFEEE, BN O TS
B3RO LD 21707, g L7z E EDORETIT 72,

Tablel List of test specimens

Diameter | Thickness | S | Adiiforce | Aalforee Infiled Loading
Specimen thickness ‘ :
ratio material method
(mm) (mm) (mm) (kN)

S001 94.4 9 0 0 - One-way
S00 94.4 9 0 0 - Alternate
SLO 94.0 9 2800 017 - Alternate
SLot 600 95.1 12 2800 017 - Alternate
SHO 92.9 9 4200 0.26 - Alternate
SLS 93.1 9 2800 0.18 Soil cement [ Alternate
SLC 929 9 2800 0.18 Concrete Alternate

Table2 Material properties

Concrete Steel pile Infilled material
Specimen Compressive Elastic Material Yield Elastic Compressive Elastic Material

strength modulus age strength modulus strength modulus age

(N/mm®) (N/mm®) (day) (N/mm®) (N/mm®) (N/mm®) (N/mm®) (day)
S001 108 46800 7 390 205000 - - -
S00 106 44100 8 390 205000 - - -
SLO 112 48300 46 390 205000 - - -
SLOt 112 45900 45 427 205000 - - -
SHO 113 48200 63 390 205000 - - -
SLS 109 47900 60 390 205000 42 1700 44
SLC 109 48900 55 390 205000 22.6 20800 39
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PG steel bar (¢36) Center hole jack : 700kN

@200

Specimen (a)Plan view
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' %dnﬂ point ' —
N

Sy int Support point
pol Displacement gauge vpport B unit s mm
3000 lﬁ%%d 3000 (b)Front view (c)Side view

Fig.1 Test equipment and measurement overview
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Fig. 2 Concept of cyclic loading
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DT Tk 27U - R OMBEIT - =,
Photol(a),(d),(g)iZ &MLk % . Photol(b),(e),(W)iEhifk =27 U — |
R % | Photol(c),(D),)IIMR = > 7 V) — MRILOILK L7126 D &R
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JUE T CTOME OIS S 72 hr o 7= (Photol (d)), Fifk= > 2
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MR S 7= (Photol(e)), JEEEL 7= 27 U— M ZEV R\ - &
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L 7z (Photo1(f)),
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(f) SLS

» % (hsSLc

Appearance

Photol Failure condition between loading points (SLO

Pile body concrete

Pile body concrete (Enlarged view)

SLS, SLC)
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The objective of this study is to examine the concrete filled effect in the hollow part of SC pile in order to improve
the deformation performance of pile. In the pile foundation structure, the improvement is prompted, assuming
secondary seismic design. But, Study on the deformation capacity of precast concrete pile is not sufficiently advanced.
The bending tests of plie are carried out on a daily basis for performance assessment. The purposes of the test is the
confirmation of the flexural strength. Therefore, the test data accumulation is not enough to discuss the deformation
performance of pile.

This study focuses on the SC pile in precast concrete pile. The SC pile is a cylindrically shaped member
manufactured by centrifugal casting with concrete placed in the hollow section of a steel pipe. The SC pile is a
composite pile that utilizes the merits of concrete with good resistance against compressive forces and steel shell with
good resistance to tensile forces. Concrete prevents local buckling of the steel pipe, while the steel pipe constrains
concrete; therefore, the SC pile has excellent flexural bearing capacity and deformation capacity.

This study examined effects of some parameters for deformation performance of the SC pile by the simple beam
bending test. Four parameters are set for the test. The parameters are 1) Loading method, 2) Steel pipe thickness, 3)
Axial force, 4) Infilled material. We observed the failure conditions, relations between the load and the displacement,
and relations between the bending moment and the curvature.

The knowledge obtained from this study are shown below.

1)  Reinforced by infilling the hollow part of the pile with material, the following effects can be expected: prevention
of depression of the steel pipe, prevention of flaking or crush of the pile body concrete, and improvement of the
bending deformation performance of the pile. It is more effective to use infilled material with high Compressive

strength and high Elastic modulus.

2)  The results of bending tests of piles, maximum flexural strength and maximum curvature, are influenced by
loading method. The results obtained by the one-way cyclic loading are greater than those obtained by the
peak-to-peak alternate cyclic loading. Test value obtained by the one-way cyclic loading is on dangerous side as
the evaluation of the deformation performance of the pile. Therefore, it is desirable to adopt the peak-to-peak

alternate cyclic loading for appropriate evaluation of the deformation performance of the pile.

3) It is effective to increase the thickness of the steel pipe for the improvement of the flexural strength of the pile.
But, it is not effective to increase the thickness of the steel pipe for the improvement of the deformation

performance of the pile.

4)  With respect to the maximum value of curvature, the test value of the standard specimens is not more than the
analysis value. The test value of the test specimen that was reinforced with soil cement is about equivalent to
the analysis value. The test value of the test specimen that was reinforced with concrete is greater than or equal

to the analysis value.
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