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5. Mechanical Properties of Repaired Steel Sheet Piles

Osamu KIYOMIYA*
Takatoshi NOGUCHI**
Hiroshi YOKOTA***

Synopsis

Steel sheet piles in marine environments have been damaged bitterly by corrosion. Some.
sheet piles are lacking in their strengths. Repair workfhas to%be=applied -to¥fsuch damaged
sheet piles. Several {methods of repair are proposed. --Reinforced {concrete’ covering-{and
additional steel welding are the effective methods andfhave -been used in some facilities.
Considerable practical experience exists in repair work, but justifiable scepticism abounds
with design method and details of repair.t:-The most repair methods are kinds of composite:
members with reinforced concrete or steel plates and steel sheet piles. The design method
and the mechanical properties of these composite members have to be made clear.

Experiments of fourteen steel sheet piles repaired- by reinforced concrete or additional
steel have been undertaken. The objectives of the tests are to invesigate the properties of
the repaired steel sheet piles and to verify the effectiveness of the proposed execution tec-
hniques and design formulae. The results confirm that it is possible to use the proposed
design method to predict the ultimate and cracking loads at which repaired sheet piles will
break. The results also showed that the methods of composition will affect ultimate strengths,
modes of failure, and the ductility of repaired steel sheet piles.

Key Words: Corroded Steel Sheet Pile, Repair, Composite Beam, Loading Test

* Chief of Structural Mechanics Laboratory, Structural Engineering Division.
** Member of Structural Mechanics Laboratory, Structural Engineering Division.
**% Senior Research Engineer, Structural Engineering Division.
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LTxh, 2O &dbERAZH~DEZNERIE
HHTOREETHD EE LB,

No. 2 RBfED 2 v 27 ) — FRHEWHEL, HED
BHEIVCRE , FORAMDBRYTo . EH T,
BRGAREMB ST, PR EORR
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BEOREOBELOWNHE

F-A1 B E 3 & & R OWIERD B6r; BB :mm
By : mm/y
GF8) FE : mm
No. 368 | No. 372 | No. 376 | No. 378 | No. 398 | No. 400 | No. 402 | No. 406 | No. 414 | 3¢5 R K{E
| FHEBAERE | 0.56 | 0.35 0.40 | 0.43 | 0.39 | 0.79 | 0.40 | 0.64 | 0.78 [0.53}0.79
i Wﬁﬁﬁﬁﬁ 0.04 0.03 0.03 0.03 0.03 0. 06 0.03 0.05 0.06 |0.04]0.06
I| & %K= 0.4225] 0.0818 0.1391] 0.3769] 0.1956] 0.1875 0.1099| 0.2153] 0.0885
R|EFBHBRE 1.34 1.09 0.97 1.00 1.54 1.32 1.40 1.42 1.64 [1.30]1.64
% | PHEAEE | 0.10 | 0.08 | 0.08 | 0.08 [ 0.12 | 0.10 | 0.11 | 0.11 | 0.13 |0.100.13
H I EERE 0.3004] 0.1801] 0.3995 0.2021] 0.2950] 0.2565 0.0814] 0.0902( O.1617
T FEHBRE 2.13 2.35 2.78 2.83 1.83 2.63 2.64 2.58 2.71 2.54 | 2.83
i Slzi%}ﬁﬁiiﬁ 0.18 0.19 0.21 0.22 0.14 0. 20 0.20 0.20 0.21 |0.1940.22
HIE B REE 0.4586| 0.6519] 0.3113] 0.8369] 0.8279] 0.3832] 0.7247] 0.7465 0.8696
g FHERE 1.85 2.39 2.07 2.04 1.01 1.59 1.82 1.85 1.94 | 1.84 | 2.39
e SEEEARE 0.14 0.18 0.16 0.16 0.08 0.12 0.14 0.14 0.15 {0.14(0.18
ci B2 ¥R = 0.5078 0.3022] 0.4324] 0.4215 0.1223 0.2041] 0.2632f 0.4947 0.6273)
i% FHERE 0.86 1.06 1.20 0.95 0.82 1.41 0.96 0. 89 1.13 }11.03|1.20
= SEERBEE 0.07 0.08 0.09 0.07 0.06 0.11 0.07 0.07 0.09 10.05|0.11
‘IJ] 2 ¥R E 0.2825] 0.4558 0.4865 0.4138 0.2397, 0.3399] 0.1723] 0.2575 0.1876
+ | FHEBAEE 0.38 0.82 0.75 0.80 0.35 0.79 0.66 0. 66 0.69 ]0.65]0.82
g Wﬁﬁfﬁ BEE 0.03 0.06 0.06 0.06 0.03 0.06 0.05 0.05 0.05 | 0.05]0.06
| EERE 0.0678| 0.1818 0.1818 0.1522] 0.1498 0.2964] 0.1436] 0.7313] 0.0304
#£-A2 B B @ & & # MIEEK BAf7; LEY :mm
g} : mm/y
G =:5)) TE : mm
No. 369 | No. 371 | No. 375} No. 377 | No. 397 | No. 399 | No. 403 | No. 405 | No. 413 | 35 RAfE
| EBHEBAER 0.96 0. 46 0.53 0.47 0.27 0.82 0.75 0.80 0.62 | 0.63]0.96
B | FoEaEE | 0.07 | 0.04 | 0.04 [ 0.04 | 0.02 | 0.06 | 0.06 | 0.06 | 0.05 |0.05]|0.07
I|E ¥R = 0.2681] 0.1735] 0.1046] 0.3792| 0.1888 0.2935 0.1212] 0.1827 0.0579
R EFEEAER 1.26 1.33 1.23 1.62 0. 82 1.36 1.55 1.14 1.13 {1.31}1.62
® SF%)QQEE 0.10 0.10 0.09 0.12 0.06 0.10 0.12 0.11 0.09 |0.10{0.12
w| E®RFE 0.3564] 0.3551] 0.2926] 0.4888 0.8150] 0.1762| 0.4629 0.3560, O0.0896)
T | EFHBEE 1.96 2.43 1.44 1.93 1.96 1.52 2.13 2.34 2.03 |1.97 | 2.43
5 ﬁﬁ%ﬁ‘fiﬁ 0.15 0.19 0.11 0.15 0.15 0.12 0.16 0.18 0.16 10.15(0.19
H|E & R £ 0.1660] 0.1310] 0.2367| 0.4375] 0.2306] 0.2243] 0.2316] 0.1895 0.5182
‘;% FHEBAE 1.56 1.30 1.02 1.30 1.08 1.35 1.28 1.40 1.73 |1.34]1.73
& | PomA®E | 012 | 010 | 0.08 | 0.10 | 008 | 0.10 | 0.10 | 0.1 | 0.13 ]0.10|0.13
°I B & R £ 0.3616] 0.2590] 0.2957] 0.1221] 0.4366] 0.1364] 0.1712{ 0.3477] 0.2576)
i% FHEBRE 0.98 1.02 1.19 1.02 0.71 1.15 1.10 0. 87 1.32 | 1.04]1.32
= quﬁﬁ BEE 0.08 0.08 0.09 0.08 0.05 0.09 0.08 0.07 0.10 10.10]0.10
:III BE ¥R E 0.1935 0.1659] 0.1449] 0.1139] 0.1665 0.2334] 0.2275 0.2866] 0.1870
+| FHBAERE 0.50 0.61 0.77 0.79 0.68 0.77 0.63 0.72 0.90 {0.71]0.9
A qu%%ﬁﬁﬁ 0.04 0.05 0.06 0.06 0.05 0.06 0.05 0.06 0.07 10.06|0.07
W EE R E 0.1661] 0.1991f 0.1360] 0.1029) 0.1234! 0.1424] 0.0629] 0.0723] 0.0552;
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BE B -Fofg-HE 3L

RA-3. | B W Z & B SR Bf7; kB :mm
€»9) FE : mm/y
No. 368 | No. 372 | No. 376 | No. 378 | No. 398 | No. 400 | No. 402 | No. 406 | No. 414 | &K {&
rmT | XABRAEHE] 142 | 0.54 | 0.70 | 2.88 | 0.98 | 1.53 | 0.60 | 1.11 | 0.96 | 2.88
| ABEAREE | 0.11 | 0.04 | 0.05 | 0.22 | 0.08 | 0.12 | 0.05 | 0.09 | 0.07 | 0.22
R w |RABAE| 1.85 | 1.89 | 1.29 | 1.61 | 224 | 1.91 | 1.84 | 1.89 | 2.32 | 2.32
BARAEE | 0.14 | 0.15 | 0.10 | 0.12 | 0.17 | 0.15 | 0.14 | 0.15 | 0.18 | 0.18
T BABAR| 326 | 333 | 3.62 | 3.8 | 279 | 3.44 | 3.64 | 3.36 | 3.66 | 3.83
WAWEEE | 025 | 0.26 | 0.28 | 0.29 | 0.21 | 0.26 | 0.28 | 0.26 | 0.28 | 0.29
dochiy |BARBEARE| 3.06 | 3.27 | 2.64 | 3.16 | 1.45 | 2.19 | 2.67 | 2.90 | 2.86 | 3.27
a BARBEEE | 0.24 | 0.25 | 0.20 | 0.24 | 0.11 | 0.17 | 0.21 | 0.22 | 0.22 | 0.25
dacpmy | BABEE | 1.40 | 257 | 2.57 | 3.20 | 1.48 | 2.05 | 1.36 | 1.63 | 1.63 | 3.20
H KABREEE | 0.11 0.19 | 0.20 | 0.25 | 0.11 0.16 | 0.10 | 0.13 | 0.13 | 0.25
+pip | RABARE| 045 | 0.99 | 099 | 1.05 | 0.72 | 1.39 | 0.98 | 0.61 | 0.76 | 1.39
T EKBAEE | 0.03 | 0.09 | 0.76 | 0.08 | 0.06 | 0.11 0.08 | 0.05 | 0.06 | 0.11
F-A4L R E B £ # B MEER Bf7; FBY:mm
€-¥ ) TE : mm/y
No. 369 | No. 371 | No. 375 | No. 377 { No. 397 | No. 399 | No. 403 | No. 405 | No. 413 | B K (&
r@ T |BABAEE | 151 | 0.8 | 0.72 | 1.4 | 0.70 | 1.51 | 0.97 | 1.49 | 0.86 | 1.51
= RABARE | 0.12 | 0.07 | 0.06 | 0.11 | 0.05 | 0.12 | 0.07 | 0.11 0.07 | 0.12
Ry |BRABEE| 1.8 | 1.89 | 1.29 | 1.61 | 224 | 1.91 | 1.84 | 1.89 | 2.32 | 2.32
WMARAEE | 0.14 | 0.15 | 0.10 | 0.12 | 0.17 | 0.15 | 0.14 | 0.15 | 0.18 | 0.18
T RAEAEE| 239 | 2.89 | 1.77 | 2.68 | 2.56 | 1.88 | 2.90 | 2.73 | 2.80 | 2.90
MABEREE | 0.18 | 0.22 | 0.14 | 0.21 | 0.20 | 0.14 | 0.22 | 0.21 | 0.22 | 0.22
Brhim 1 BAEAE| 232 | 241 | 1.70 | 1.61 | 1.93 | 1.71 | 1.79 | 2.57 | 2.65 | 2.65
| RABAREE | 0.17 | 0.19 | 0.13 | 0.12 | 0.15 | 0.13 | 0.14 | 0.20 | 0.20 | 0.20
farhmn | RABEE | 154 | 172 | 1.62 | 149 | 152 | 1.62 | 1.50 | 1.44 | 2.66 | 2.66
8 RAXBEAEE | 0.12 | 0.13 | 0.12 | 0.11 | 0.12 | 0.12 | 0.12 | 0.11 | 0.20 | 0.20
+hg | RAKER 084 | 0.8 | L1l | 113 | 0.89 | 1.02 | 0.82 | 0.88 | 1.07 | 1.13
P RAREAEE | 0.06 | 0.07 | 0.09 | 0.09 | 0.07 | 0.08 [ 0.06 | 0.07 | 0.08 | 0.09
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