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Synopsis :

The hot-dip galvanizing process was applied to all steel members of the Akashi Service
Area Bridege in Japan built in 1976. This report compares five types of joint surface
treatment in terms of static and dynamic behaviors that were tested along with the
planning and designing of the bridge. These types were arranged in decreasing order of
the first slip load as follows: S5(sand blasted after masked galvanizing), S4(sand blasted
without galvanizing), S2(sand blasted after galvanizing), S3(grit blasted after
galvanizing), and S1(as galvanized). Only S2, S4 and S5 showed the slip coefficient over
0.4 which was stipulated in specifications for highway bridges(Japan Road Association,
1972). The fatigue strength of 28.5(S1), 24.0(S2) and 22.2kg/mm2(S5) were observed
after 2x10 6 loading cycles. Thus, the S2 type treatment was evaluated best in
consideration of both anticorrosion and the mechanical behaviors, and applied to the

construction of the above bridge in full measure.
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The hot-dip galvanizing process was applied to all steel members of the Akashi Service Area Bridge in Japan built

in 1976. This report compares five types of joint surface treatment in terms of static and dynamic behaviors that were

tested along with the planning and designing of the bridge.

These types were arranged in decreasing order of the

first slip load as follows : S5(sand blasted after masked galvanizing), S4(sand blasted without galvanizing), $2(sand blasted

after galvanizing), S3{grit blasted after galvanizing), and Silas galvanized),

ient over 0.4 which was stipulated in specilications for highway bridges(Japan Road Association, 1972).

Only 52,54 and 55 showed the slip coeffic-

The fatigue

strength of 28.5(51), 24.0(52) and 22.2kg/mm?*(SE) were observed after 2x10¢ loading cycles. Thus, the S2 type treatment

was evaluated best in consideration of both anticorrosion and the mechanical behaviors, and applied to the construction

of the above bridge in full measure.
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Fig. 1 Details of slip test specimens
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Fig. 3 Details of fatigue test specimens
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Photo. 2 Fatigue test setup
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Table 1 Summary of fatigue test results
Series | No. Load range | Stress range | Number of Failure modes
(t) (kg/mm?) eycles
1] 12505 | 316~13 | 48 X165 T =
2} 10.5~0.5 26.6~1.3 4.0 X10% | Not failured
3| 115-05 | 20.1~13 . 4.2 X105 | Not failured"
S T 12205 | 308-13 | 40 X10° ! Not failured®
5| 140-05 | 354-13 | 24 X108 | =& ==
6| 13.0~05 | 329~-13 | L13X10¢ 1 T ==
71 3~2 | 316-18 | 203x10° | T o=
8| 28-2 253~18 | 114X10° | TEE oo
o| 31~z | 2o-18 | laxie | cEE——
16| 27~2 244~18 | 3.7 X105 | Not failured”
5% 1| 33-2 29818 | 7.4 X10° | T/ —
12| 332 | 208~18 | 46 X105 | No—failure test”
13l 302 7118 | 5.1 X105 | Fopee——
| 2~z | 24-18 | e | i o=
15| 35-2 | 316-18 | 250%105 | TTEE o=
6] 20~2 26.2-18 | 614X10° | I8 o=
BT e 226-18 | 4.0 X105 | Not failured
) 18] 27-2 | 244-18 |50 X108 Nu:fnilu.rﬂe test”

+ Subjected to ship test after repeated loading

Keh bk, Hibrmm T S1 #* 28.5kg/mm?,
24.0kg/mm2, 85 A 22.2kg/mm? T, Z @IFELAL
ST Ted, 702, ZHLOBERTEAOIRE
Mib OB IoaESEECNT S 108 B L2 X108
W% S8 o Tt Table2 o L 942701,

WAL Ao 2 X108 [ SR L D L s i
FRLtz, ZHERAFOEGEAMTZ LY,

AL AR EFENAERS A T L B LU

524

o BPEOR SRR X ) R IHAES P 24T
bt Enteh b HL0b, KEBIZEWT
L BRBAORLLE N S1 onalapsiE A dn <, &
T o BT P T A PRI 82, -
EBOL VS DA -1,

BORIG I L Do - S oW R §E,
DR Oy L TEALAL, W ABREIEI BT
SN EBICEL, &) — AR R

Table 2 Fatigue strength in comparison with mechanical properties

Mechanical properties Fatigue strength !
(kg/mm?) (ka/mm?) ©/® /B
& YP. | ® UT.S. | 1X10° cycle |{Q2x10° cycle
51 39.0 56.0“ i B "300 28.5 6.73 0.51 ﬁ
52 39.0 57.0 26.0 o 240 0.62 0.42
S5 39.0 57.0— -“._ 245 22.2 -0.57 0.39
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Fig. 9 Comparison of slip coefficients between

static slip tests before and after fatigue
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