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Table 4. Database of test results in each reference (Continued) 
Ref.
No.

W/ or w/o corrosion (surf.
trt.) connected pl. - spl.

Avg. c.p. (eval. N 1)
σavg- 1 (MPa)

Avg. c.p. (eval. N 2)
σavg- 2 (MPa)

Max. c.p. (eval. N 1)
σmax- 1 (MPa)

Max. c.p. (eval. N 2)
σmax- 2 (MPa)

Avg. s.s.
τ avg (MPa)

τ avg / τ ad (τ ad :
Nominal value)

τ avg / τ ad (τ ad

: Mater.test v.)

52 61 325 380 41 2.72 1.70
51 61 317 382 42 2.83 1.77
59 62 365 387 47 3.16 1.98
57 61 355 381 48 3.18 1.99
57 61 355 381 45 2.97 1.86
58 61 360 380 48 3.23 2.02
59 62 366 388 47 3.11 1.94
63 67 392 420 47 3.10 1.94
59 63 370 390 48 3.23 2.02
57 61 356 378 46 3.09 1.93
58 62 364 384 44 2.96 1.85
57 61 354 377 48 3.21 2.01
57 61 357 380 40 2.66 1.66
58 61 359 381 46 3.09 1.93
59 62 364 388 47 3.11 1.95
58 62 361 384 46 3.04 1.90
59 62 365 384 47 3.15 1.97
58 62 361 383 49 3.27 2.05
58 61 361 377 48 3.22 2.01
18 19 310 315 17 1.11 0.60
18 19 312 322 19 1.30 0.69
18 19 310 319 19 1.26 0.67
9 10 152 162 14 0.93 0.50
9 10 151 161 11 0.73 0.39
9 9 148 155 10 0.64 0.34

18 19 309 322 18 1.20 0.64
18 19 306 321 19 1.25 0.67
18 19 310 321 19 1.27 0.68
18 19 305 321 22 1.43 0.77
18 19 307 322 19 1.29 0.69
18 20 303 329 19 1.24 0.66
18 19 297 326 17 1.13 0.61
18 19 305 322 13 0.86 0.46
18 19 310 323 15 0.99 0.53
18 19 300 321 13 0.85 0.46
18 19 310 321 26 1.76 0.94
18 19 309 320 26 1.75 0.94
19 19 312 323 25 1.64 0.88
21 23 338 361 15 1.03 0.55
21 23 341 361 15 1.03 0.55
21 23 338 364 16 1.05 0.56
22 23 346 361 18 1.19 0.64
22 23 346 361 17 1.17 0.62
22 23 345 361 18 1.18 0.63
22 23 344 361 16 1.10 0.59
22 23 346 364 16 1.07 0.57
21 23 341 360 16 1.07 0.58
22 23 349 363 17 1.14 0.61
22 23 346 361 17 1.13 0.61
22 23 351 367 18 1.21 0.65

13 w/o (Blast) - w/o (Zinc)

12 w/o (Blast) - w/o (Zinc)

11
Contin

ued
w/ (P.tool) - w/o(Zinc)
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Abstract 
Rivet joints are widely applied in the connections of steel bridges prior to 1950 owing to their 
tightness and strength. Some rivets become loosened or corroded after repeated loading and long-
term usage. Previous studies indicate that replacing riveted joints with a high-strength bolt to 
achieve friction may be the best approach for repairing a riveted joint. However, for a long riveted 
joint, which has an uneven load distribution, the removal of individual rivets may overload the other 
rivets. This study focuses on long riveted joints at the bottom flange of an actual riveted bridge. The 
load redistribution mechanism involved when the rivet is removed under a dead load is investigated 
by performing a finite element (FE) simulation. The FE analysis results show that when a rivet is 
replaced by a bolt, the rivet’s load transferring ability is affected more by rivets near the bolts, 
whereas more distant rivets pose almost no effects.  

Keywords: riveted bridge, long riveted joint, high-strength bolt, load transferring mechanism, FE 
analysis, rehabilitation. 

 

1 Introduction 
Rivet joints are widely applied in the connections of 
steel bridges prior to 1950 owing to their tightness 
and strength. In fact, many riveted bridges 
connected by these rivet joins remain in service [1]. 
Figure 1 shows a riveted bridge built 90 years ago 
that is in service currently. Some rivets are 
loosened or corroded after repeated loading and 
long-term usage, as shown in Figure 2. The 
reduced volume of a rivet’s head significantly 
affects the fatigue life of the joint [2]. The effect of 
rivet corrosion on the remaining bearing capacity 
of bridge structural elements has been investigated 
[3]. 

 

 
Figure 1. 90-years old riveted bridge  

(courtesy of Osaka City) 

To recover the structural performance or extend 
the structural service life, riveted bridges should be 
repaired or reinforced appropriately.  
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