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Synopsis :

In the case of long span bridges such as Honshu-Shikoku bridges which require
semi-eternal services, it is desirable to coat the faying surfaces of bolted joints as well as
general members for anticorrosion purposes. It is also desirable to use big size high
strength bolts to simplify the construction procedure. However, mechanical behaviors of
these surface coated joints and big size bolts were not as yet clarified. The authors have
studied these points through slip tests and fatigue tests for various joints and bolts to
obtain the following summary: (1) The behavior of big size M30 bolts is equal to that of
M22 bolts stipulated in JIS B 1186 (1970). (2) Surface coated joints satisfy the slip
resistance stipulated in the standard specification of highway bridges (Japanese Road
Association, 1972) on the condition that coating thickness is 6x10-2mm and over. (3)
The fatigue strength of surface coated joins is equal to that of uncoated joints, and
because of "lock up" effect, slips of the joints under repeated loading make no further

progress.

(c)JFE Steel Corporation, 2003
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In the case of leng span bridges such as Honshu-Shikoku bridges which require semi-eternal services, it is desirable

to coat the faying surfaces of bolted joints as well as general members for anticorrosion purposes. [t is also desirable

to use big size high strength bolts to simplify the construction procedure, However, mechanical behaviors of these

surface coated joints and big size bolts were not as yet dlarified. The authors have studied these points through slip

tests and fatigue tests for various joints and bolts to obtain the following summary:

(1) The behavior of big size M30 bolts is equal to that of M22 belts stipulated in JIS B 1186(1370).

(2) Surface coated joints satisty the slip resistance stipulated in the standard specification of highway bridges (Japanese

Road Association, 1972) on the condition that coating thickness is 6 X 10~2mm and over,

(3) The fatigue strength of surface coated joints is equal to that of uncoated joints, and because of “lock up” effect,

slips of the joinls under repeated loading make no further progress.
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Table 1 Slip test specimens and materials

Test specimens Plate Bolt
Tost | Plate  IBent | %?Cti()n area [It_a_r?sile properties_ Size_ B
number | Type * Thickness | Width| pitch [Gross| Net Class Class
3 ’ I w P AC ‘_-].\ A_\‘f'.'h; Y5 TS El Dia. Length
(mm} | (mm) | (mm) | (mm) |(em?) |{em?) (kg/mm?}|(kg/mm®); (% ) {mm} | {mm)
1~ 19r A 50 25 100 75 50.0 | 38.3 | 0.77 jSMESOB. 35 51 28 | FIOT| M22 | 145
20~25: B " n 400 » | 2000 {153.0 " “ " “ w G " "
26~30| A 45 24 110 110 49.5 | 351 0.71 |SMX0C| ~ 54 33 “ M30 "
31,32 " " " 81 81 365 | 259 “ " " ki " " M22 | 135
33,3 | v 33 18 “ " | 26.7 | 19.0 # " # " " " n 110
i . .- . . I

+« Refer to Fig. 1{a} and (b)
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Table 2 Chemical composition of bolts
{wt% )
Bolt C Si Mn P S Cr B Ti
F1I0T M3 0.24 0.24 0.71 0.014 0.012 0.60 0.0020 0.0012
F10T M22 0.23 0.24 0.71 0.011 0.019 0.60 0.6013 0.0018
Table 3 Mechanical properties of bolts
{a) Materials
Bolt YP(kg/mm*) TS5(kg/mm?) R.AL% ) EI(% )
F10T M30x 145 104.6 111.2 17.5 62.4
F10T M22x 135 106.1 112.6 17.9 ‘ 67.1
{h) Test results by holt testing machine
— — e . e e
Bolt L P | 6. | & P, % P, Po  |PeiPuss
— e . . o ; H o N
F10T M30x 145 98 ‘ 61.0 in 0.128 62.1 5.2 60.2 98.6
105 59.1 337 0.130 5.1 57.9 98.0
111 58.8 337 0.121 | 55 57.9 1 985
F10T M22x 145 i 116 i 29.0 270 E 0.134 32.2 5.1 28.5 ‘ 98.0

L% Grip length{mm)

P.... Max. bolt tension(torsion,t)
#uae - Nut rotation at P, (deg)

k I Torque coefficient

P, : Max. bolt tension(direct tension, t}
P. : Bolt tension at 1500kg-cm torgque(t)
P, ' Bolt tension at 1/2 turn of nut after P, state(t!

— 35 —
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Table 4 Dimensions of bolts
Bolt do H Da D] B C Lg S dl d‘ 3
F10T M30<135 30.13 20.2 46.1 46.7 49.1 56.1 136.0 58.0 29.75 25,23 6.7
F10T M30x 145 30.08 20.3 46.3 46.6 49.2 56.3 146.7 57.9 29,75 | 25.23 7.1
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Fig. 2 Bolt tension as a function of nut rotation

angle (M22 & M30)
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Table 5 Slip test results
Test Surface 1}:]xpused Bolt clamping Slip Slip L Slip co_e”]c_le_m _” .
number | treatment*| period force load stress
{month) {t) {t) {(kg/mm?} ! \‘ Ha Ml st

1 |G.B. 0 | 285x2=57.0 64.8 16.9 0.57 +0.04(3)

2| Zn-Si (30} ‘ | “ 57.5 150 ¢ 0.50+£0.0240)

3 + (60} - " 64.5 | 169 ' 0.57+0.044)

4 | Al-Zn (60) " 30.3x2—60.6 6l.5 | 161 | 0.51+0.02(n) |

5 Ao (120} v 28.5%2=57.0 64.3 168 | 0.56+0.04(+) :

6 Zn  {60) " 30.3%2-60.6 65.8 17.2 0.54 + 0.080") ‘

7 v {120) # 28,5 2=57.0 64.2 16.8 0.56+0.0% )

8 | Zn-Si(30) 6 T 534 | 14.0 0.47 + 0.02»)

9 o {60) “ “ 61.4 16.1 0.54 + 0.01(~)

10, Al-Zn {60) # 30.3 X 2=60.6 55.0 14.4 0 45+ 0.03+)

11 2 (120) y 285X 2=57.0 59.4 15.5 52+0,02(+)

12 Zn  (60) " 30.3%2=60.6 73.1 19.1 0. eofo 03}

13 a (120) 4 . 2B5X2=57.0 64.4 16.8 0.56 4 0.04{«)

T4 [ 7Za-Si(30) 12”“]* ' PR T 130 | 0440, o=y N

15 2 {B0) “ " 56.1 14.7 0.494 0.060+)
16 | Al-Zn (60} ‘ 30.3%2=60.6 62.5 16.3 0.52+0.0%+)
17 v (120 ” 285X2=570 | 612 = 16.0 0.54£0.03)
18 Zn  (60) " 30.3x2=606 ° 708 | 185 0.58 + 0,05(»)
19 : (uoﬂ , 285x2—57.0 | 637 | 167 | 0.56:+0.002 (+) ;

20 | | 0 28.5% 16~ 456 527.0 344 0.58(1) T P

21 | 7Zn-Si (30); ’ . 3557 | 230 0.39+0.02(2)
29 v (B0} " " 437.8 28.6 0.48+0.05(3)
23 | Al-Zn (60}  w " 421.0 27.5 0.46(1)
24 Zn (60} " u 521.0 34.1 0.57(1)
25 | Zn-Si (60) " " 311.0 20.3 0.46+0.012)

TToe v (30) " 5B6x2-—117.2 83.0 236 0.35+0.023) | 0.46+0.04(2) | 1.31
27 no (60). w " 111.4 37 0.4740.02+) | 0.53+0.024) | 1.13
28 v (120) " " 115.8 33.0 0.49+0.01(~) 0.49(1) 1.00
29 |G R " " 137.0 39.0 0.59+0.01{r) 0.53+0.02(5) 0.50
30 | Al-Zn (60) " " 116.1 33.1 0.5040.01(+) | 0.50+0.04i4) : 1.00
31 | Zn-Si (60) r ] 30.3X2—60.6 633 | 244 0.52+0.08 | -
32 |G.B o " 729 21 | 060+0.030) | ol
33 | Zn-Si (60) " 0.5x2=61.06 59.2 31.2 0.49+0.62+) *© 05620022 | 1.14
34 | G.B. v " ? 69.8 368 | 0.57x0.021)

+ GBI Grit blasted *+ . With specimens not fatigue tested
Zn-5i 1 Zn-silicate painted fy . With specimens after fatigue test
Al-Zn : Al-Zn sprayed Value in parenthesis denotes the number

|5}

n . Zn sprayed

Figure in parenthesis denotes the

thickness of coating
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