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A Study on the Evaluation of Design Compressive Strength and Flexural Strength of the
Improved Deep Corrugated Steel Plate

Az MY o & 77" 4 e N
Sim, Jong Sung Lee, Hyeon Gi Kang, Tae Sung

Abstract

The structures that use the bridge plates are considered to have advantages such as short work term, excellent
economical efficiency and low maintenance cost. Bridge plates are being widely used for water ducts and eco—corridors
as replacements of reinforced concrete ducts. Bridge plates are deep and have greater pitch as compare to conventionally
deep corrugated steel plate. They are expected to be increasingly used in the future. The structures that use bridge
plates have two forms, such as arch type and box type. The arch type structures are designed based on the compressive
strength, and the box type structures, based on the moment in the plate member. In this study, the ultimate strength and
moment strength of the connection part of the specimens were examined by their thickness. Static and bending tests used
to evaluate the performance of bridge plate. Finally, These results were used in the design process.

Keywords : Bridge plate, Compressive test, Deep corrugated steel plate, Flexural test

M2 go] Y3} Po] AEHIE YRAET} AH
W 950l Sl Aol ARG, 200D,

Y TEES AN Beo|= Y TEEEA ] Jet g AR FRE) A FEE ol wa]
E0) oY oA G T viae] 3w Aol B T AN ke s k7] dhel
% 57 9 A4 B0l $4sia 4 el A S @ A7 el sl o 2 dEen P waEs) 2
ol el Ao WAE T QoheIAR, 2008). H S Hek olel@ BAEE shaskaat Al
it e A S g AF TR Sug sleel med gEnrt § Uael it A2E &
7 9 A o BRG] T AMEIL OB, A B o)) siate] Zue) 23} AR} Bl U2 S
Aol Wby A g AFo] U] Z48 Jo% odRk 2 AEEon], ok 16mrb] g ATehnt 9l
A ALE T G AR TRES 8 U4F olRS W] Uk (RIS a4 2 2002). BB TEELS A
Ao &9 Aw) T2ES G ol 4 Lol FEYY Pug APelA BER Adske U T2
AR s F2 At} YrhEIER 2003). olel 24 gluEe] wE AAH gHo] QAT o
3 A% % oY FRYR TR dHY 08 E BEolgow AFHORA oY Fxe) tE 1Fol
s sido] hssitt 45 olge TREel s WAl "esh) B E§ wed BEO] Ar of
AAEo] 448 A% AF PP AT F2HT 5 U} Y] BE olgRE Fudeld F2 e %
B gl Ago) Srpgows Fuel A AHI Bl vholgo] ohlel BE F3h HAl Aojd] e

= FeEY] WS . o]o] wt E T A e AR Aol o8 FH9E ddsly] wiiel
o] Esto] A A HH o]t 8% VX TE olg gk g4l w7 Fo W ol FEol gk
1) 43g, stFdistn e} wae * Corresponding author @ 1hk0228@hanyang, ac. kr 031-418-7430
2) B39, st EEFska} vk o 2 =R giF BE9E 20119 59 31U7HA Bl HUYFAIE 20119 79
3) A3, ARAAEF) Jlepdd 3o BERZTNE AASHZUL.

IxESNTES|R| M5 M3s(011. 5 155



N
E
oft

\J

E_I
it
lm
0x

afalom, T A2

2 3mm~7mm T7E 7H] o} ®
Fig. 13} 2¢] 400mmX*150mm 1719 sdo 2 Az}

22 L7 o ARRY

%

w7

2 Table 13} Zt}

-z 7} ulo
R i

gl

745 Mt 394914 (CSA G164) ol whzt

ATH HAPAE SI) A BAE ofAmT

Fig. 1 Cross section of corrugated steel plate

Table 1 Properties of corrugated steel plate

Ae]ato]

. Thickness Pitch Depth | Bend radius
Classify
(mm) (mm) (mm) (mm)
Standard Corrugated _ .
Steel Plates 150 50 28
Deen Co - 1.6 ~7.0
eep Corrugated Steel 380 140 76
Plates
Improved deep ~ - _
Corrugated Steel Plates 30 ~ 80 400 150 o2

Table 2 Standard for steel plate material
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Table 3 Bridge—plate section

properties

Steel plate Design Area Modulus of Plastic section | Plastic moment, Moment of Bend radius

thickness thickness (o) Section modulus, Z M, inertia of area (mm)l
(mm) (mm) (mm’/mm) (mm’/mm) (kN * m/m) (mm*/mm) 5400
5.0 4.95 6.81 235.04 321.69 96.5 19,06 52.90 i = 300MPa
6.0 6.00 8.26 283.71 390.57 117.2 23,15 52.95 M =1 XZ
7.0 7.00 9.64 329.69 456.35 136.9 27,07 52.99
8.0 7.94 10.94 372.48 518.88 155.7 30,58 53.04

* AAFEAE (1) = ASTM(2003) ol &J71810] 300MPaZ 2-&381th
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Fig. 2 Tensile specimen shape

Fig. 3 Bridge—plate tensile test
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Table 4 Bridge—plate tensile test result

Specimen Yield Tensile o
Thickness Stress (MPa) Stress (MPa) Extensibility (%)
1 371 457 20
5.0mm
2 382 467 21
1 365 472 23
6.0mm
2 365 469 20
1 367 469 23
7.0mm
2 384 477 26
1 386 496 25
8.0mm
2 346 473 27
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Table 5 Bridge—plate compression test result

Plate Maximum | Maximum | Displacement
Thickness Load Stress at Maximum | Failure Method
> (kN) (kN/m) Load (mm)
1| 25087 1,959.9 25.51 Plate Bearing
5.0mm & Local
2 | 2,287.6 1,787.2 23.88 Buckling
1| 28984 2,264.4 33.77 Plate Bearing
6.0mm
2| 25137 | 19638 36.59 & Bolt Shear
1] 29623 2,314.3 18.46
7.0mm Bolt Shear
2 | 3,093.0 2,421.1 16.86
1] 35350 2,761.7 21.06
8.0mm Bolt Shear
2 | 3,245.2 2,5635.3 21.80
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(a) (b)
Fig. 12 Plate fracture(a) and twisted bolt(b)
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Table 6 Non—existing joint bridge—plate bending test result

Plate Shear Span I3 M .
Thickness (mm) (kN) (kN - m) Failure Mode
1 560 322.6 90.3
5.0mm
2 560 333.6 93.4
1 560 409.8 114.7
6.0mm o
2 560 394.7 110.5 Yielding
&
1 560 491.6 137.6 Local Buckling
7.0mm
2 560 489.6 137.1
1 560 571.2 159.9
8.0mm
2 560 593.1 166.1

Table 7 Existing joint bridge—plate bending test result

. : Shear Span P, M §
Plate Thickness (rmm) 1N (N - m) Failure Mode
1 560 313.6 87.8
5.0mm
2 560 305.8 85.6
1 560 367.4 102.9
6.0mm
’ o0 3613 101.2 Local
1 560 449.6 125.9 Buckling
7.0mm
2 560 465.4 130.3
1 560 490.9 137.5
8.0mm
2 560 484.6 135.7

Table 8 Estimate design moment strength of bridge—plate

Ultimate moment | Ultimate moment
) Plate gf .non—ex}stmg . .of ex1st{ng Mo/ | Mrs/Mrp
Thickness | joint specimen | joint specimen
Mip (KN - m) Mrs(kN - m)
1 90.3 87.8 0.94 0.97
5.0mm
2 93.4 85.6 0.97 0.92
1 114.7 102.9 0.98 0.89
6.0mm
2 110.5 101.2 0.94 0.92
1 137.6 125.9 1.00 0.91
7.0mm
2 137.1 130.3 1.00 0.95
1 159.9 137.5 1.03 0.86
8.0mm
2 166.1 135.7 1.07 0.82
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