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Synopsis :

Straight Web Steel Sheet Piling, "KSP-F", the new products of Kawasaki Steel Corp.,
have been put to two kinds of driving tests: in one case, the piling was driven into a
circular cell with a diameter of 8.9m, while in the other, it was driven into a partition
wall 4.8m wide, which is selected taking consideration of the common applications in
Japan. In the case of the circular cell, such very severe conditions were imposed: piling
as long as 22m; hard soil with N-value of 20-50; and large turning angle of 5.14°per pile.
Nevertheless, the piling was driven smoothly without any interlock failure, thus

proving the fitness of KSP-F to such severe applications.

(c)JFE Steel Corporation, 2003
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Synopsis:

Straight Web Steel Sheet Piling, "KSP-F”, the new products of Kawasaki Steel Corp., have been put to two kinds of
driving tests : in one case, the piling was driven into a circular cell with a diameter of 8.9m, while in the other, it was
driven into a partition wall 4.8m wide, which is selected taking consideration of the commen applications in Japan. In
the case of the circular cell, such very severe conditions were imposed : piling as long as 22m ; hard soil with N-value
ol 20-50: and large tuming angle of 5.14° per pile. Nevertheless, the piling was driven smoothly without any interlock

failure, thus proving the fitness of KSP-F to such severe applications.
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Fig. 1 Frequency distribution of ultimate

interlock tension between test piles

Tahle 1 Dimensional properties of straight web steel sheet pilings
Dimensions Weight
Sectjonal b 0 Moment of | Section
Section . er wa . .
W A : area Per pile width inertia modulus
{mm) | (mm) | (mm) {em?) {kg/m) {kg/m?) {em?) {em?)
KSP-F 400 44.5 9.5 69.07 54.2 136.0 190 47.8
KSP-FA 400 44.5 12.7 77.50 60.8 152.0 196 48.3
P Ay

CEER

-112 -



Vol, 10 No. 1 BT A o B 5 — Wl E L]
Table 2 Chemical composition and mechanical properties of test specimens
‘ Chemical composition (%) Mechanical properties
No. | i J Y.P T.8 El
. \ P, .8, .
¢ Si Mn .S U (kg mm) | (kg /mm?) | (%)
1 0.37 0.07 0.78 0.014 ; 0.022 0.27 35 56 25
2 037 | 006 ' 078 | o0.016 | 0.02 | 0.27 37 57 %
3 0.36 0.06 0.80 0.018 0.020 0.26 36 80 22
4 0.38 0.65 0.80 0.018 0.018 0.28 36 58 24
JIS — I - - =0.040 =0.040 20.25 =30 250 =18
3. RIEROEE
FAENREL-MAEBTERY, 2 @8WFRET

EEIL, 1976 £ 11 A ~12 Hica+ T, Sk
B BBFOMMN I ERHE A& R, @RReLT

Driving test for circular cell

Setting points of guide sheet piles
Ne. 1,11, 21, 31, 41, 51, 61

Test specimens with strain gages

EORE Y 2ol g e L - ERETERD 2582
FIRFERIZ AT - 42, Fig. 2 i EBWEE 2 TRT,

Driving test for partition wall

5975
12 400 =4 800

No. 18,39, 53
8 7804
CMP 1045 """~ H-200x200x8X12
Guide ringi S i
vMP+7.50 MP+7.50 oil condition
ZME e i3] 2 omp s ﬁmL—VMPJFG'S%MPHSU MP +5.50 N;f;lu:o
- T . 50 4 04 -
R ! 7 e I~ +390 -] Sand
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' 2 +0.70 £
] i 28 ‘ @ S £
% . D W —2.20 \
S 29 - =330 L4
=T &~ = L i
KSpF | 2= s d. ™
1=22000]| x| N 142 —6.20 /
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E 33 ~8.30 andy si
= 2 e _ 24| il 4 it
@ g KSP-F 1040 by S0 2
=22 100 —12.10 Sand i
i /
5000 —14.55 [ Silt b
El” gMP—15.50 cMP—15.50 . — L
| _ — - = Hard cla
KSP-F [=27 000 gMP—16.201[i |1 | gMP—17.20 17.18 = y 1
{No.63~ 66) “7‘:!: ! IIKSP-F [=27 000 (No.1 ~4} _ ] Sand g
I ¢ MP-19,50 i oMP—_19.50 1920 f:. i
8913 |——‘—"_ L ‘.| Gravel H

Fig. 2 Layout of driving test
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Photo. 1 Pitching work of circular cell
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Photo. 2 Final driving work of circular cell
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Fig. 3 Strain gage arrangement
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Photo. 3 Stress calibration test

BRE, KoTEE 23m o U KSR KSP-II

SMEAS] T a2 T EALFNTHLT 2 ER
FAREES B, FOMIZE X 22m oy KSP-F 12
METER LS 72, 2RI [,
SR ES S 2Tm &L, FO%ES NE
50 LU FMEE A~ A2, ik b RT3
BB S L ORI, H L UHERL
KSP-F ##E#L 72,

BT, DL 2 EERRHE T,
BRI T 3% 4

MHED
CCRRED BRI ITaE 2 h
kA2 HLE, RERTIZ

EOAI ISR T, ITES 20m ) gT626 XTHHH  Z nila v 4 F 2T 4 - 2004 i L, 77
Table 3 Apparatus for measuring strain
lnstrument Type Spemfxcat]on 2 Quantity
A ___ 7«57—— 7“ -__Gaige length 3mm Base : Foil o
Senser Strain Ngage %WFCA 8 Damp proof type, Crossed gage 36
. | Non-balance type
Switch box | SS-24) Change-over swich 24 3
Static - - .
Static strain 1 TS-1B Measuring range : +200 000 X108 ]
meter ' Bridge power source ! AC 1.5V, 330Uz B
Dynamic strain @ | ‘ Response frequency : 0~10kHz ;
meter - COV 1104 DC bridge__type ] ) 6
) ~ Recording channel! I 14, 5/N:50dB, Frequency band :
Dyramic! Data recorder | RTP-110B DC~5kHz, Tape speed : 38em/ s B i -
E]ectrumugnet]c ;rRMV 550 Light : Mercury, Osillo paper width : 178mm 3
osciilograph } Response frequency of galvanometer (1 41\Hz
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221 «—e 57,58 e a—a 63,64
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{only test specimens No.63—~66)

(a) Driving test for circular cefl

Photo. 4 First driving work of partition wall
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** “****  Pitching work using vibrator hammer
L e (56P)
- 1 12
3 Blow of falling hammer (blow/m)
S0weeremep) 150 200 250 300 360
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i _3'] P}‘— g First driving work
s
L dedem
AN h o .
L ¥ ¢ Second driving work
o ; . - -ll
: Wi g Third driving work
L . «—e12 a—a T8

._/ o—o034 o—= 910
: o Final driving work \_—w 56 w—=1l1,12

(only test specimens No.1~4)

(b) Driving test for partition wall

Fig. 4 Penetration resistance against piles
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Fig. 5 Deviation in cell diameter after driving
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Penetration depth (m)
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lafter pitching! (after first driving} tafter second driving) (after final driving!
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Residual interlock tension at each stage (t/m)

Fig. 6 Change in residual interlock tenmsion with the progress of driving
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Fig. 7 Change of residual vertical stress distributicn with the progress of driving
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Fig. 8 An example of impact stress at each
measuring point shown in Fig. 3
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Fig. 9 Change of impact vertical stress
distribution with the progress of driving
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