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Section analysis and mechanical test of pre-tensioned pre-stressed corrugated sheet piles
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(1.School of Civil Engineering, Fujian University of Technology ,Fuzhou 350118, China;
2. Key Laboratory of Underground Engineering in Colleges and Universities of Fujian Province, Fuzhou 350118, China)

Abstract: The mechanical properties of the original sections of pre-tensioned pre-stressed waveform sheet piles
were analyzed. It overcame the problems in the equivalent simplification of corrugated sheet pile’ s sections into
I-shaped sections, whose process was complicated and easy to produce calculation errors. Compared with the
previous equivalent section calculation method, the new method is more scientific and reasonable, and the cal-
culation process is simple and clear, which could produce more accurate results. Bending and shearing me-
chanical tests of the corrugated sheet piles were carried out in combination with theoretical analysis. A compar-
ison of the theoretical calculation results and the mechanical experimental data analysis showed that they were
in good agreement, which proved that the theoretical analysis method is reasonable and reliable.
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Fig.1 Cross-section of a pretressed corrugated sheet pile
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Fig.2 Calculation of bending bearing capacity

of a corrugated sheet pile
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Fig.3 Height of compression zone of

a corrugated sheet pile
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Tab. 1 Section size and reinforcement of a corrugated sheet pile
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450 120 1000 120 440 240 AB+ 12 15.2 WAL
450 120 1 000 120 440 240 B+ 16 15.2 Wz
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Tab. 2 Mechanical property analysis of corrugated sheet piles
LT, S SAME  WSER, o,/ o/ M,/ M,/ Q,/
mm TR/ mm® B mm? (N mm?2) (N-mm?2) (kN-m) (kN-m) kN
450 AB+ 3510867776 3758 615276 16 704 957  1238.5 10.16 236.5 515.6 3249
450 B+ 3510867776 3841197776 17071990 1 218.7 12.93 289.3 620.9 329.5
600 AB+ 8392958238 8917118238 29723727 12558 7.58 3359 703.1  344.9
600 B+ 8392958238 9091838238 30306128 1241.2 9.77 408.8 937.4 3709
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Fig.4 Bending test of a corrugated sheet pile
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Tab. 3 Value selection method of the crack resistance load
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Tab. 4 Value selection method of the ultimate load

W FRARZS BT Ak i B A PR A 2 A
IEAEIME BT B Rl — 24 A B
Tl AL B B Bl — G A AT B3
T B EEAS R ARG 2

32 HERE

I FH T o 28 2 i A7 D R AR B Bt B 4k
B, il s, Horp F oS E T 7 ) 59 b
2.0 H ik 2K LH(2.0~3.0) H, Ll
FHB AR FE 5172 o WOINAFESEE K 0.5 m;

. ;

5 a I a 4

L | b b | L
L

Wl 0 BC 330 ;2 J0 BC 22 3 e B MR ks 4 B3
JiE 55 STHE
Es5 HEmERTRERER
Fig.5 Shearing test of a corrugated sheet pile
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Tab. 5 Value selection method of the shear strength
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Tab.6 Result analysis of the mechanical test and theoretical calculation
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450 AB+ 236.5 286.8 1.21 324.9 346.3 1.06 515.6 589.1 1.14
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