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Development of Mechanical Joint “Gachi-cam Joint” for Steel Pipe Pile and Steel Pipe Sheet Pile
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Abstract

The mechanical joint for steel pipe pile and steel pipe sheet pile is increasingly adapted to the
project of the reinforcement and renewal infrastructure instead of conventionally welded joints,
because these projects require rapid construction, early-service and low altitude head construction
condition. Because of these situations, authors have developed on the new mechanical joint “Gachi-
cam Joint” with higher rationality and coverage.
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Photos of Gachi-cam joint
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Comparison of mechanical joint

Name Gachi-cam Joint

Rakunikan Joint Hi-SHJ

e -
ﬁ Steel pipe
-

—

A

Figure
Anti-rotation key
Steel pipe
Structural parts Joint with gear Joint and load transmission key Joint with gear

Applicabl ificati
ppiicable spectiication Diameter: 400-1 600 mm

f steel pi il
Of steelpipe prie Thickness: 6-30 mm

Material: SKK400, SKK490, SM570 Material: SKK400, SKK490
Diameter: 400—1 600 mm
Thickness: 9-30 mm

Material: SKK400, SKK490
Diameter: 400—-1200 mm
Thickness: 9-22 mm
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@ Strip section
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Concept of strip section of joint

=i
Ao iE

MTORTHL, TD20
BHPELSTH S,

(@38 FI G PH 28 78 400 ~ 1600mm, HIEHUE 6 ~30mm
&b FRHZ SKK400, SKK490 Z5 12z SM570 T
W IR L T b,

QOF 7THMEL Tl TmET 2METHY), 7B
LT HIEE 1L OMERFTFHEINS R D
72, WMFDOELE/NELTED, it S A E
EREFEmIE /NS KD, MR W ERT TR
JEATHE C, RITITE L 2B %wWE#E<&5%—N
AR E 2o T b, IITLEE W30S ¥ AR
EBWAB T ERHLTBY, #TPEEROR) 2—24
WS BB REETH D,

OMEH NG E SN F 7 FLh A G ) HiE T
Y, BEWIIFT—EG O, bFhktrFA—1
VR AE S5 72T THED 720, BEFENED T b,

®OF 7 % s S 72 BB INETM 2 ) 1T 5 2 &
T, EVHFERY 7 AMFOF T FHLHEDE T

B AE -T2 L RMERTE D, TDI20, M 14
MO TH S,

3. BHXMFELAFHLY 314 > FOIBEERE

HFALTY aAr ML, WEEW~EH T 0%
W2t U CHREERERT T A 0Tl <, B A8 (DURE,
) ML) % FD &) IS F oS % ko
TWb, TOK, K2R L9112, MFOFTHMES
NTZFR4 720 2 4l L CHUERNG B X OB [BRIZx LTIy

B9 2 < ST " OF 2 e e Twb, My E—
Ay MEHRIC O T MEfx B L O IiRFICEH LTHE
T TE | A AE 3 & Ol5 [RAMER 3 2 IREECTHGT L T
o SEMOERERWMETH L EMT, 5IETD, i E—
AV FOWTNOVERIC BT E TR 0 2 % 3
KIZ, FEREBRRLHAEIAN ORRD SR ERBELHEL

CERETET IV RS 720

. ERER B 7 <

Tensileforce /o)

EIRloneei| —~, < iG @S Tensile force

Tensile force

M Areabetween 15t and 24 gear

Biﬁuii
<f:"‘
«11<:3

M Areaback side of 4t gear Stress distribution

<Ti4
4 Momef

’“i}

Tengile force

Tensile force

LA
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(c) Shear stress of gear
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Verification item of joint
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Fulcrum Joint Loadingbeam
/ Steelpipe
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Bending test (Case B-4)
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Specifications and targets of steel pipe pile

e . . Thickness
Specifications of joint  |Height of gear
Case . ; between gears
applied steel pipe (mm)
(mm)
B-1 SKK400 ¢ 800xt5mm 2.4 6.6
B-2 SKK400 ¢ 800%t9mm 33 6.9
B-3 SKK400 ¢ 800xt9mm 42 7.2
B-4 | SKK400 ¢800xt13mm 42 9.5
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Case

Image

Failure
mode

Tensile failure

Jump out Bearing failure
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Failure mode of bending test

Bearing failure of gear and > ,('{,\
3000 kensile failure of part between gears ;i
B-4 R
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z' Bearing failure of gear i 2“(&
S S
SR ()
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= S RNRange of strength
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1 2 3 4 5

Projection height (mm)

X6 ®FEERERER (B-1,2,4)
Result of bending test (B-1, 2, 4)

Bearing failure of gear and
3000 {tensile failure of part between gears
(B-4)

Bearing failure of gear °
(B-2) \_ A el

<< Of
2000 Q ‘?‘ia\\m“
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Tensile failure of part
1000 between gears (B-3)

Bending moment (kN - m)

Range of strength
of Joint

6 7 8 9 10
Thickness between gears (mm)

X7 ®HFEERRER B2 3, 4)
Result of bending test (B-2, 3, 4)
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Bending test of steel pipe pile with Joint

Test type Specifications of joint applied steel pipe pile
SKK400 ¢400xt6mm*
SKK400 ¢ 800xt9mm
SKK490 ¢ 800 xt16 mm*
Monotonic four-point SKK490 ¢ 800 xt24 mm

bending test SM570 ¢ 1200xt19mm
SKK490 ¢ 1219.2xt30mm
SKK400 ¢ 1600 xt19mm*
SKK490 ¢ 1600xt25mm
Cyclic bending test SKK490 ¢ 800xt16 mm

F72, REFEBIHAERCIZIEA T ENERE T, #E D
PRI )8 X OV PRI D £ THun L7z. Zofk
R~ RO L K LT, EAMTIZIZRSE
OEPUEREL R L THB Y, HEROEEIO L) IZHED K
LAEATAMEICH L TO T TE2Z L 42RLT
Wb,

P LEo#ERENS, ERMESOME A4 L5 X
IBRIEFITH L WEETTOMHATELZ LRSI
72

EE?2 HIFRER (¢1600 X t19mm)
Photo of bending test

5000 -

4000

p

z

X FuII plastic bending strength
Q- 3000 - of steel pipe

K Yield bending strength

S of steel pipe

2 2000 {

2 M=P-¢

7}

1]

1000 -

0 100
Center Displacement § (mm)

X8 Ml HERIERSB] (91600 X t19mm)
Result of bending test

(b) Outside of loading
position of box joint side

(a) Outside of loading
position of pin joint side
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Photos of local deformation
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Compression Load
Plate
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Displacement meter

Joint

ﬁ Tensile Load

Joint
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e—
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\ _/ésplacement meter

ﬂ Tensile Load
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Compression test and tensile test

3000 3000
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%0 | ! (Yield compressive strength of pige) 2500 (Vield tensile strength of pipe)
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Strain of joint () Strain of joint (u)
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Result of compression test and tensile test
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BEE4 EEHBRRA
Field test about mechanical joint

R4 EEEHBER
Working time for connecting Joint
Contents Working time

Position adjustment 31s
Insert and rotation 27s
Fix of anti-rotation parts 45s
Release rotation tool 102 s

Total 3 min 25's

Joint

(b) Vibro—hammer driving

(a) Hammer driving
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Driving test by hammer and vibro-hammer
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(a) Anti-rotation keys (b) Anti-rotation plugs
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Anti-rotation parts

Vertical Load .
Mechanical Joint /2 i
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Torsion test
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Specifications and targets of torsion test

Type of parts Anti-rotation keys Anti-rotation plugs
Specificati B71.6mm, H42.0 mm, 624 16
pecification T17.7mm, 10n0s mm, 16nos
Desi
csigned 744KN -m 865kN-m

torsional capacity

Figure

Torque (kN-m)

2 3 4 5 3 4 5
Displacement (mm) Displacement (mm)

(a) Anti-rotation keys (b) Anti-rotation plugs

13 U HEBRER
Result of torsion test
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Driving test by Gyropress method
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