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Table 1 Parameters of Test Specimens

Specimen | Ry A | P/P, | Lafb | /4" | n
U45-25[0] | 0.45 | 0.25 0.2 2.0 — 0
U45-25[3] | 0.45 | 0.25 0.2 2.0 — 3
U45-40[0] | 0.45 | 0.40 0.2 2.0 _ 0
U45-40[3] | 0.45 | 0.40 0.2 2.0 — 3
U70-25[0] | 0.70 | 0.25 0.2 2.0 — 0
U70-25[3] | 0.70 | 0.25 0.2 2.0 — 3
U70-40[0] | 0.70 | 0.40 0.2 2.0 — 0
U70-40[3] | 0.70.| 0.40 0.2 2.0 —_ 3
S30-25[0 0.30 | 0.25 0.2 1.0 3 0
S30-25[3 0.30 | 0.25 0.2 1.0 3 3
$530-50[0 0.30 { 0.50 0.2 1.0 3 0
S30-50[3 0.30 | 0.50 0.2 1.0 3 3
S45-25[0 0.45 | 0.25 0.2 1.0 3 (1]
S45-25[3 0.45 | 0.25 0.2 1.0 3 3
S45-50[0 0.45 | 0.50 0.2 1.0 3 0
S45-50[3 0.45 | 0.50 0.2 1.0 3 3
Notes:

Rs = Eq.(1), X = Eq.(2)

~ = Relative Flexural Rigidity

4* = Optimum Relative Flexural Rigidity

!4 = Distance between Diaphragms

P = Axial Load, P, = Squash Load

b = Width of Flange, n = Number of Cycles

(a) Unstiffened Box (b) Stiffened Box

ERret. 0.2).3) [[ris sewey

‘Fig.1 Regions of Parameters of Test Specimens (Tests in
Nagoya University)
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Table 2 Dimensions of Test Specimens

Specimen L h la B D t b is e b Ry Material
(mm) { (mm) | (mm) [ (mm) | (mm) | (mm) | (mm} | (mm) Number
U45-25[0] 652 486 278 158 98 5.91 — —_ — 0.252 | 0.454 I
U45-25[3] 651 485 278 156 97 5.91 — — —_ 0.254 | 0.448 I
U45-40[0] 949 | « 779 278 156 98 5.91 — — — 0.404 | 0.448 I
U45-40[3] 951 781 278 157 98 5.91 — — — 0.404 | 0.451 I
U70-25[0] 953 787 434 234 156 5.91 — — — 0.263 | 0.701 I
U70-25[3] 952 786 434 234 156 5.91 — —_ — 0.262 | 0.701 I
U70-40[0] 1355 1217 434 235 156 5.91 — —_ — 0.406 | 0.704 I
U70-40[3] 1355 1217 434 235 156 5.91 — — — 0.406 | 0.704 I
$30-25[0] 951 835 279 295 179 5.91 53.0 591 3.28 | 0.260 | 0.300 I
$30-25[3] 952 836 279 295 179 5.91 53.0 5.91 3.28 | 0.261 | 0.300 I
$30-50[0} 1751 1577 279 296 179 5.91 53.0 5.91 3.28 | 0.491 | 0.301 I
$30-50[3] 1752 1578 279 295 180 5.91 53.0 5.91 3.28 | 0.489 | 0.300 I
545-25[0] 1351 1213 418 435 271 5.87 | 58.0 5.87 3.28 | 0.265 | 0.489 I
$45-25(3] 1355 1217 418 434 271 5.87 | 58.0 5.87 3.28 | 0.265 | 0.488 I
$45-50([0] 1850 1667 303 318 196 4.27 | 40.0 591 3.50 | 0.502 | 0477 m
S45-50[3] 1850 1667 303 317 196 4.27 | 40.0 5.91 3.50 | 0.502 | 0.475 M
Notes;
L = Total Length of Specimen, & = Height of Column, I; = Distance between Diaphragms
B = Width of Flange Plates, D = Width of Web Plates, ¢ = Thickness of Plate
bs = Width of Stiffener, = ¢, = Thickness of Stiffener, v = Relative Flexural Rigidity
4* = Required Relative Flexural Rigidity, A = Slenderness Ratio(Eq.(2))
Ry = Width-Thickness Ratio of Flange(Eq.(1))
See Table 3 for Material Number

Table 3 Material Properties

No. FE oy €y v Fa Est t
I 210 | 318 | 0.151 | 0.271 | 4.89 | 2.00 | 5.87
I 216 | 282 | 0.130 | 0.270 | 4.12 ] 2.21 { 5.91
m 216 | 320 | 0.148 | 0.283 | 4.70 | 2.34 | 4.27
Notes:

F = Young’s Modulus(GPa)

oy = Yield Stress(MPa)

ey = Yield Strain(%), v = Poisson’s Ratio
E,: = Strain-Hardening Modulus(GPa)

€st = Strain at Onset of Strain-Hardening(%)
t = Plate Thickness
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Fig.3 Loading Program (Cyclic, n = 3)
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Table 4 Ductility and Energy-Absorption Capacity

H §. 5 H Ductility Factor Energy-Absorption bys 8 §)ew

Specimen Hyo Sy0 —g‘;‘%‘ z;;% 3:-(5)- Hy—% %yg_ zgyl .
(kN) | (mm) wm | pos u Ep | Eos | Ef | (sneany | (P-2)

U45-25[0] 63.0 1.87 1.58 9.89 | 20.64 0.80 | 12.4 | 25.8 — 41.9 | 94.0 —_ 0.16 0.01 1.49
U45-25[3] 61.7 1.88 1.48 4.87 6.70 0.80 | 6.09 | 8.37 — 112 278 —_ 0.15 0.01 1.79
U45-40 0] 38.9 4.81 1.35 5.02 8.04 0.80 | 6.28 | 10.0 —_ 17.1 | 296 72.4 0.06 0.03 1.37
U45-40{3] 39.0 4.83 141 3.37 4.7 0.80 | 4.21 | 5.89 | 7.54 | 67.7 169 426 0.06 0.03 1.36
U70-25[0] 93.3 3.21 1.22 3.19 4.09 0.74 | 4.29 | 5.51 —_ 9.89 { 13.8 48.9 0.14 0.01 1.58
U70-25[3] 93.4 3.20 1.22 2.49 2.87 0.74 | 3.36 | 3.87 | 4.85 | 22.0 | 426 154 0.14 0.01 1.65
U70-40 0] 60.6 7.68 1.25 3.46 4.18 0.74 | 4.14 | 5.00 — 11.4 | 14.5 38.2 0.06 0.03 1.47
U70-40 3] 60.6 7.68 1.22 2.11 2.35 0.74 261 | 290 | 414 | 20.0 | 25.6 93.2 0.06 0.03 1.44
$30-25[0] 144.1 3.18 1.53 18.90 | 26.53 0.80 { 23.6 | 33.2 — 79.7 114 — 0.20 0.01 2.08
S$30-25 3] 143.9 3.19 1.62 10.92 | 12.07 0.80 { 13.6 | 15.1 — 473 514 —_ 0.20 0.01 1.68
$30-50[0] 76.4 | 11.33 1.31 3.72 9.29 0.80 | 4.65 | 11.6 —_ 11.1 | 334 — 0.06 0.05 1.56
$30-50(3] 76.7 | 11.29 1.41 6.46 8.23 0.80 | 8.07 } 10.3 | 12.7 243 437 756 0.06 0.05 1.46
S45-25[0] 246.7 5.25 1.16 5.83 8.02 0.79 | 743 | 10.2 — 16.8 | 24.9 53.2 0.21 0.01 2.12
S45-25 3] 245.5 5.28 1.18 5.04 5.93 0.79 | 6.38 | 7.56 | 853 | 57.2 | 89.9 242 0.21 0.01 2.08
S$45-50[0] 71.9 | 13.42 1.23 2.81 4.87 0.79 { 3.58 | 6.19 — 7.58 | 15.6 29.7 0.06 0.05 1.44
S545-50) 3] 71.7 | 13.42 1.23 2.99 3.45 0.79 | 3.81 | 4.39 | 7.04 | 474 | 69.6 211 0.06 0.05 1.39
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AN EXPERIMENTAL STUDY ON STATIC AND QUASI-STATIC BEHAVIOR
OF STEEL BRIDGE PIER MODELS

Moriaki SUZUKI, Tsutomu USAMI and Kiyoshi TAKEMOTO

Sixteen cantilever steel box column specimens modelling steel bridge piers were tested under a
constant compressive axial load and cyclic(quasi-static) and monotonic(static) lateral loads. The
purpose of this experimental study is to investigate the influences of the important parameters
such as width-thickness ratio, particularly slenderness ratio and cycles of loading on the strength
and deformation characteristics of steel bridge piers. Ductility and energy absorption capacity are
also discussed in view of the effects of width-thickness ratio and slenderness ratio.



