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Interlock Strength of Flat-type Steel Sheet Piling

h B R 7
Teruyuki Nakanishi

’;*[E’ 2t ﬁ E- * ok ok
Katsumi Shibata
O

Hironori Miura

TR

Synopsis:

Lok k ok k%

Bk & o

Takafumi Hashimoto

n B OE @#&r

Hidetashi Takeda

Experimental and theoretical studies have been carried out on the interlock strength of flat-type sheet piling.

Factors such as dimensions of interlocking part, mechanical properties of the steel and coefficient of friction

have been examined to clarify their effect on the interlock strength. Also, sheet piling with interlock strength

expected over 700 t/m and ease of driving has been designed by lowering axial load distribution to finger.
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Fig.2 View of element division and distribution of main

stress of F-type sheet piling calcuiated by F.E.M,
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Table 1 Main stress of each positien in interiocks of F-type sheet piling calculated by F.E.M.
Main stress - . . .
Number of elements 3 Schematic view of interlocks
(kg/mm®)
452 - 21.1
Finger Finger
h79 +27.2
473 —24.6
534 —23.2
Thumb
539 -26.5
983 +28.1
452, 534: Point where thumb contacts finger
473, 535: Point where thumb contacts thumb
579 ! Inside of critical section of finger
583 : Inside of critical section of thumb

Note (1) Axial forece is 150t/m
(2) Minus sign of main stress shows compression siress

30} 30}, “
L ] Qz
|3
&; -
E E P : Axial force
2 b ;ﬁ‘z s Py: Axial force at finger
- — . P,: Axial force at thumb
1Y o Q,: Finger strength parameter
" - ;: Thumb strength parameter
& ) L] a—b section: Critical section
.E l; of thumb
_ —_ c—d section: Critical section
'E 3 of {inger
L] o
= =
Y o
= 10k = 10F
-
0 5 10 0
a {(mm) b d
e—b section
—5

Fig.3 Distribution of web axial stress at eritical sections of F-type sheet piling when
is 150t/ m
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Table 2 Details for change of geometical properties of interlock

Case Dimension for design of interlock shape | Dimension to be changed
No. | Main facter | Dependent factor Fixed factor shown in Fig. 7

1 T, — All [i;_Ct(_)_I'; except g, @y, Cos Yor dos Gy -

2 q, For 7o &g kg, my, ng aos €os Ho. do

3 4 Jo» Mas My ko 1o & ag, o5 Yoo do

4 my Ty All factors except ry a0, €os Yor do, I

5 7 £, All factors except &, g, €o» Yoo dyy 5y

6 ka ny All factors except ny @y €9 Yo, 9o, O

7 fo — All factors except fg fo

8 ay All factors except ay a,

9 h — All factors except A h, 0

10 | g4 J5» mo. g - ag, €y, Yoo do, Gy
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Table 3 Chemical composition and mechanical properties of specimens by machinery processing

Chemical compositi Mechanical properties
. d ition .
Specification The;l;:)ess Heat treatment ) {tensile test)
' c | s |Mn | P | s | vPr | TS | EL
SM 50A 22.0 Normalizing 0.16 { 0,32 | 1.35| 0.017 | 0.008} 34.5 53.5 30
Y.P.: Yield stress {kg/mm?)}
T.5.: Tensile strength (kg/mmg)
El. : Elongation {%)
Table 4 Chemical composition and mechanical properties
Chemical compositien Mechanical properties
Steel {wt. %)} {tensile test)
C Si Mn P 8 Cu Cr v Y.P T.S. ElL
SY 30! 0.31 | 0.07 | 0.81 { 0.024| 0.0621 0.29 394 56.7 24
A 0.15 | 0.22 | 100 |0.025]0.018] 0.31 | 0.52 | 0.032| 48.6 61.2 20

Y.P.: Yield stress (kg/mm?®)
T.S.: Tensile strength (kg/mm?)

El

: Elongation (%)
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Tension test specimen
10+ ——Material tension Lest for SY 30 Test piece No.1 by JIS
—-—Interluck tension test for SY 30 Width of specimen: S0mm
— -~ Material tensien test for steel & Test piece No.1by JI5
- [nterluck tension test for steel A Width of specimen: S0mm
Displacement & (mm)
Fig. 12 Load-displacement curve to investigate

the change of interlock strength by steel
materials shown in Table 4
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