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Synopsis :

Concrete-filed steel pipe is widely used not only as pile but also as substructures of
offshore and land structures, but how to secore steel-concrete interface strength has
sometime been a considerable problem. A new pipe with checkered projections on the
surface has been developed recently by Kawasaki Steel to give increased resisting
strength at the interface, thereby solving the problem. The newly devloped
concrete-filled pile trial manufactured with checkered projections have been subjected
to several kinds of field tests such as static bending and pile driving and pushing out
tests, and checkered projection is found to be significantly effective in resisting the

pull-out and bending loading.

(c)JFE Steel Corporation, 2003
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Concrete-filled steel pipe is widely used not only as pile but also as substructures of offshore and land struc-

tures, but how to secure steel-concrete interface strength has sometime been a constderable problem,

A new pipe with checkered projections on the surface has been developed recently by Kawasaki Steel to give

increased resisting strength at the interface, thereby solving the problem.

The newly devloped concrete-filled pile trial manufactured with checkered projections have been subjected

to several kinds of field tests such as static bending and pile driving and pushing out tests, and checkered projec-

tion is found to be significantly effective in resisting the pull-out and bending loading,
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Fig. 1 Application of steel pipe with checkered projections
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[a) Conventional tvpe

(b} New type

Fig. 2 Conventional checkered plate and new one
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Fig.3 Relations between bond stress and slippage at free edge in pull out test
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Table 1 Roll curve of finished work roli 33r .
'~
(X1/100 mm) E i /.\.»”
R W4 o
F1 F2 F3 F4 = \,- \
Conventional | Upper 5 5 10 FL i 3 \
type Lower | 5 5 10 | 30 E Lol 1
“5 ! .\.
. Upper 5 5 10 FL = \
New type K18 e
Lower 5 5 10 55 =
L | i 1 i 1 L
Edye Center Fdge
3-1-3 EEHR Fig. 8 Distribution of checkered projection
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#HEOmA & Table 3 12, 04 oKtk Es
%% Table 4 \25F, %72, HIZILL Photo. 1
WY L0z, REFTh -7,
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Table 2 Variation of no-checkered portion’s width

in the longitudinal direction {mm)

Middle
Edge | Edge
A B

Leading end
Edge | Edge
A B

Tailing end
Edge
B

Edge
A

SkelpI [ 110 80 115 80 110 85
SkelpIl [ 112 83 120 75 105 90

No-checkered portion

s
Checkered portion

——
Skelp width
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height along the coil width

Table 3 Chemical eomposition of rolled steel

C Si Mn P 8

0.18 0.10 0.67 0.015

Table 4 Mechanical properties of steel plate

Yield strength | Tensile strength Elongation
(MPa) {MPa) (%)
340 490 22

Photo. 1

Coiled checkered strip
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{a} Spiral-welded

{b) ERW

Photo. 2 Pipe-making process

Table 5 Pipe-making conditions

{a) Spiral-welded pipe

Internal welding condition | External welding condition
Size Grade Checkered Welding speed
surface AC DC AC pe
S5TK41 . 6004 900A 550A 1100A .
60089t | s oTMA 252 Grny | PSIE 30V 27V 30V 27V 2.0 /min
(b) ERW pipe
Welding condition .
Size Grade Checkered Welding speed Corftfxct chip
surface Er I position
STK41 . .
I SkV 22.1A 2.2m/m 135mm
4064 X6t (ASTM A 252 Gr2) nside 11.5 2.1 m/min
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(a) Spiral welded pipe

Phato. 3 Inside view of steel pipe with checkered projections

Legend
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b

~a

=
T

Height of projections {mm)

" 1 1 1 1 L | il

0 30 60 90 120 150 180 2t
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Fig. 9 Distribution of new type checkered
projection height in longitudinal
direction of strip after pipe-making
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Table 6 Decrease of checkered projection height
due to pipe-making

{mm)

Checkered projection| Checkered projection| Decrease

height of skelp (@ |height of pipe @& | -
Skelp I 3.2 2.8 0.4
Skelp i 39 3.0 0.9

Table 7 Tensile test results

Pipe- Yield Tensile :

Size making | strength | strength Elong{atlon
process (MPa) (MPa) (%)
600X 9.0t | Spiral 281 436 41.7
B00@X 9.0t | Spiral 312 504 333
406¢x6.0t] ERW 291 423 345
3:31 HEAMIELCREREOLEYE

HE Y, BT RS 1B D AT
By, TOWRMSGEHRIENT 211 B8 DB,
HMEROBSEHAT & LT, Fig. 1125
JASFP JOINT 2 FivsitTved, L,
IOMFRELTHROGHETSH ), GHEET
BT EELFTLIFUERS LT LTS
Lo, IOnOBEEEMEE L TERT S
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Range of outside diameter {mm)

[}

o

Spiral-welded pipe with conventional

checkered projections

600-~601.99
508~ 599.99
596-~-596.99

600~ 601.99
596~ 599.99
596~ 596.99]

Spiral-welded pipe with new type

checkered projections

600 « 9.0t
602~602.99
601~601.59
600~ 600.9%
r=130
T %-=589.12
a=1.166
1 1 L
10 20 30
602 ~602,99
601 ~6041.99
600 ~600.99
n=30
3 z=500.52
o=0.860
1 I L
10 20 30

ERW pipe with conventional type
checkered projections

600p - 9.0t 406¢ « 6.0t
409 ~409.99
408~ 408.99 End A
407 ~4G7.99
406~ 406.99
405~ 405.99
n=30 404 ~404.9% r=30
X =60(0.96 *=407.12
I- 5= 0. 623 . o=1. 159]
10 20 30 20 Jo
409 -~-4085.99
408~ 408.99 Beody
407--407.99
406 ~ 406.99
" 405~-405.9%
n= - =
1 o .26 404 ~404.99) ;Zg 6.56
I o=90.568 X g=0889
! L 1 I 1
10 20 30 0 X
409~408.99 End B
408~ 408.99
407 ~-407.99
406 ~ 406.99
405~ 405.99
N n=230 404 ~404.99 n=130
x=600.96 &=407.09
r o=10.507 7= 1.00
L 1 ot 1 |
10 20 30 ]0 20 10
Frequency Frequency

Fig. 10 Histogram of measured outside diameter
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ta) Plane end

Anti-droop hardware
{Copper band
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Oppe 12
A

Fig. 11 JASPP Joint

Disk hoard
Cutting head
Cutter . Pipe
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{h) Bevel ead

Fig. 12 Pipe end facing equipment
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BT O AR 00mm, )57 > FRUZ NS AL E AT 2720, £
8.0~15.0mm T—#DITERA LB L LUNL T ADEEE R R T E SRR SR 2o,
HWvWa L oo, KT OITE L 200~ -
250MPa Th 1, EHOL X FHE_Eo#L v 201 BRI & R
Ei vz L, 234 78 600mm, FA I9mm, 75 (L) 300mm

4:2 ars -t nHEEsE

Whetstone 1 : For plane end
Whetstone II | For removing checkered projection
Whetstone I : For bevel end

Pipe Whetstone | Whetstone | PPipe

3/ Whetstone []

Whetstone Il

“"hetstr;ne 1I

Roller

Whetstone Il

Front view Side view

Fig. 13 Equipment for removing checkered projection
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Table 8 Bending test results

My (kN-m) My (kN -m)
Projection Driving
type et Measured | Calculated Measured | Calculated L@
Conventional — 334 341 870 754 1.16
Conventional | Executed 330 341 850 754 1.13
New — 350 366 952 811 1.17
New Executed 320 366 40 811 1.15

Note Pipe dimension : 600 ¢ X9.0t

M,| | Bending moment corresponding to extreme fiber stress of 140MPa
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Fig. 14 Bond stress of compound pile in push-out test
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Fig. 15 Relation between number of cycles and slippage at loading edge
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Fig. 17 Schema and types of compound pile specimens
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Fig. 18 Bending strength of compound piles
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Fig. 19 Flexural rigidity of compound piles
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