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A Study on the New Type Rib of Steel Deck Plates
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Abstract - The purpose of this study is to propose an economic new type rib by applying plate stiffening methods of the
corrugated plate and the honey-comb sandwich panel to the steel deck plate and comparing the new type rib with existing open
and closed ribs. The trapezoidal corrugated type, 2 type, honey-comb type and O type ribs are considered as new type ribs and
the moment and the steel volume are compared with that of open ribs and closed ribs. The results shows that the honey-comb type
and O type ribs are good in aspects of economic feasibility and the O type is better than the honey-comb type. To make the O
type rib applicable to the steel deck plate, the sensitivity analysis and parametric study are performed and the system to select the
proper section under the particular stress condition is established. The closed rib of real bridges is compared with the O type rib
of the proposed system and it is known that the new type rib is more economic. Therefore, more economic steel deck plates can
be achieved by using the system proposed in this study for the plate stiffened with the new O type rib.
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Fig. 1. Rib type

Table 1. Dimensions of ribs (mm)

Case S=wW h t tp
a-1 150 14
a-2 200 14
a-3 300 250 14
a-4 150 15
a-5 150 16
b-1 150 14
b-2 200 14
b-3 450 250 14 14
b-4 150 15
b-5 150 16
c-1 150 14
c-2 200 14
c-3 600 250 14
c-4 150 15
c-5 150 16

(a) Cross Section
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(b) Plan

Fig. 2. Dimensions and variables of ribs (mm)

SR 7%go] HAYSIER Fig, 33} o] 29 T A H
o] Zoko] 9213 100mm>100mm o] HAFZF o]l 100kN
& sk sblom, 2ju e B BT Fhe] 2= wj] o]
w2k o 3714] 3% Cased 1133t

Y
1,500
, % ’
(@)
1,500

|
3,000 3,000

(a) Loading inside the rib

st
[

(c) Loading between the inclined portion of ribs

3
¥
y

Fig. 3. Load case for local behavior (mm)
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(c) Steel volume of ribs

Fig. 4. Analyzing results of each ribs
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Fig. 6. View for constant box size (mm)
Table 2. Dimensions and results for constant box size
S t h O Oy Rib Vol.
Case 7 N
(mm) | (mm) | (mm) | (MPa) (MPa) (m®)
1 450 8 250 0.467 0.390 0.121
2 300 8 250 0.306 0.284 0.186
3 600 8 250 0.584 0.489 0.093
4 450 6 250 0.479 0.398 0.097
5 450 | 10 | 250 0.458 0.385 0.151
6 450 8 200 0.477 0.397 0.101
7 450 8 300 0.461 0.386 0.140
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Table 3. Change rate per 1% change of dimensions

. Change Stress Rib Vol.

Dim. (mmg) N ) (A/B)

450 — 300 -1.03% 1.62% -0.50

) 450 — 600 0.75% -0.69% -1.10

8§ > 6 0.10% -1.00% -0.08

‘ 8 — 10 -0.07% 1.00% -0.06

h 250 — 200 0.11% -0.81% -0.10

250 — 300 | -0.07% 0.81% -0.06
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I:II 0.5w Table 4. Dimensions for variable box sizes (mm)
Case W d t h
1 2s / 6 1.0w 8 250
1.0w
s/6 2 s/ 6 1.0w 8 250
— 3 3s / 6 1.0w 8 250
35/ 6 2s /6 4 2s / 6 0.5w 8 250
S 5 25 / 6 1.5w 8 250
15w 6 25/ 6 1.0w 6 250
7 2s / 6 1.0w 10 250
Fie. 7. View fi iable b . 8 2s / 6 1.0w 200
g. 7. View for variable box size 9 2576 L ow 3 300
Table 5. Analyzing results for variable box sizes
Space 300 (mm) 450 (mm) 600 (mm)
op Tyy Rib Vol. O Ty Rib Vol. O Oy Rib Vol.
Variable (MPa) (MPa) (m’) (MPa) (MPa) (m’) (MPa) (MPa) (m’)
Basic Section 0.378 0.292 0.174 0.467 0.390 0.121 0.534 0.467 0.097
w Down 0.471 0.347 0.162 0.559 0.446 0.109 0.627 0.521 0.087
Up 0.306 0.284 0.186 0.392 0.388 0.135 0.460 0.470 0.111
d Down 0.375 0.269 0.234 0.459 0.362 0.160 0.525 0.434 0.129
Up 0.390 0.319 0.154 0.482 0.423 0.109 0.553 0.504 0.089
‘ Down 0.394 0.302 0.131 0.479 0.398 0.091 0.544 0.473 0.073
Up 0.366 0.285 0.218 0.458 0.385 0.151 0.526 0.462 0.121
h Down 0.392 0.300 0.144 0.477 0.397 0.101 0.543 0.472 0.082
Up 0.369 0.287 0.204 0.461 0.386 0.140 0.528 0.463 0.112
’ Sig_xx (300) 10.00% HRib Vol.(300)
0.00% 4—_-—4.—¢L—¢—F—k‘—o—..— m Sig_xx (450) 0.00% L l ' Rib Vol.(450)
w Down p| dDown dUp tDown tUp hDown huUp Sig_xx (600) G n wUp  dDown E n tUp r h Up Rib Vol.(600)
7 ) -20.00%
@) 0., (b) Rib volume

Fig. 8. Variational ratios to the basic section
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Fig. 9. Change rate per 1% change of dimensions

Table 6. Change rate of o,, per unit volume rate

Space 300 450 600
Variable (mm) (mm) (mm)
2s/6 — s/6 -0.0354 -0.0203 -0.0168
v 2s/6 — 3s/6 -0.0276 -0.0140 -0.0096
d 1.0w — 0.5w -0.0003 -0.0005 -0.0005
1.0w — 1.5w -0.0028 -0.0033 -0.0044
. 8§ > 6 -0.0017 -0.0010 -0.0008
8 —> 10 -0.0013 -0.0007 -0.0006
b 250 — 200 -0.0021 -0.0013 -0.0011
250 — 300 -0.0014 -0.0008 -0.0007
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Fig. 10. Analyzing results of the parameter study

Table 7. Function coefficients of drift curves

080 0.7

(d) =250 & =8

Box Size w = s/6 w = 2s/6 w = 3s/6
Dim. & Coeff. d=0.5w | d=1.0w | d=1.5w | d=0.5w | d=1.0w | d=1.5w | d=0.5w | d=1.0w | d=1.5w
a -0.4100 | -0.4047 | -0.4313 | -0.3153 | -0.3398 | -0.3773 | -0.1980 | -0.3273 | -0.6271
h=200 | t=6 8 +0.8171 | +0.8310 | +0.8723 | +0.7374 | +0.7890 | +0.8474 | +0.5749 | +0.7822 | +1.1272
v +0.3098 | +0.2971 | +0.2839 | +0.2171 | +0.2038 | +0.1994 | +0.1344 | +0.1282 | +0.1057
o -0.4207 | -0.4276 | -0.4533 | -0.3516 | -0.3998 | -0.4100 | -0.1804 | -0.2627 | -0.6780
h=200 | t=8 8 +0.8532 | +0.8790 | +0.9203 | +0.7952 | +0.8633 | +0.8967 | +0.5848 | +0.7579 | +1.1859
v +0.2779 | +0.2336 | +0.2508 | +0.1831 | +0.1691 | +0.1709 | +0.1089 | +0.1133 | +0.0791
« -04111 | -0.4118 | -0.4273 | -0.3493 | -0.4091 | -0.3991 | -0.1518 | -0.2776 | -0.6796
h=250 | t=6 Jé] +0.8460 | +0.8640 | +0.8952 | +0.7908 | +0.8677 | +0.8841 | +0.5518 | +0.7604 | +1.1850
v +0.2800 | +0.2677 | +0.2569 | +0.1870 | +0.1710 | +0.1759 | +0.1216 | +0.1179 | +0.0819
o -0.2868 | -0.4422 | -0.4528 | -0.3899 | -0.4728 | -0.4316 | -0.1250 | -0.1949 | -0.7286
h=250 | t=8 8 +0.7603 | +0.9184 | +0.9460 | +0.8506 | +0.9448 | +0.9321 | +0.5521 | +0.7202 | +1.2420
y +0.2746 | +0.2349 | +0.2253 | +0.1548 | +0.1374 | +0.1495 | +0.0999 | +0.1078 | +0.0571
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AEE FEj o] et 2lBof digh A+
4.2 99 Pg A AHQ &8 Table 8. Dimensions and results for real bridges
2 Ao A A ekl A WA S22 0R 0 Bridge | Kb Dim. | Length | 0may | Vol/L
28 g AR 2t whed on RS nuioR (mn) | ) | (MPa) | ()
W 23 A AEH ] BElGAS Solsta, oY gE H7tu Kwangan Br. |320x260x8| 2.36 | 0.52609 | 0.02654
o] Zhufetutoel| H-87}=akx] Ard R 1R} Shek Noksan Br. |320x260x8| 2.50 |0.52814 |0.02654
O3 B0 AeAS AR 7] Ydle], & 5719 A u=F Wando Br. |320x240x8| 2.00 |0.52200 | 0.02538
= 2k, B S §1A1%E 100X100mm o] AR} Sachun Br. |[320x240x8| 250 |0.52979 |0.02538
o 100kNZ 2Hg-A171 ¥, 11 235 Aelste] Yephd 2nd Jindo Br. |320x240x8| 3.40 |0.54326 | 0.02538
Table 83} Zct,
Table 9. Rib space and relative volume of O type ribs for 100x100mm loading
ho& t Box Size Kwangan Br. Noksan Br. Wando Br. Sachun Br. 2nd Jindo Br.
(mm) w d S Volume s Volume s Volume s Volume S Volume
(m) Rate (m) Rate (m) Rate (m) Rate (m) Rate
0.5w 0.314 1.624 0.318 1.554 0.307 1.699 0.321 1.625 0.345 1.541
s/6 1.0w 0.328 1.132 0.331 1.137 0.321 1.198 0.335 1.127 0.358 1.064
1.5w 0.332 1.017 0.335 0.940 0.325 1.051 0.339 0.980 0.362 0.946
h=200 0.5w 0.547 1.040 0.552 1.045 0.537 1.156 0.557 1.090 0.592 1.059
=6 2s/6 1.0w 0.529 0.870 0.533 0.872 0.520 0.899 0.538 0.909 0.570 0.802
1.5w 0.494 0.848 0.498 0.850 0.486 0.878 0.503 0.771 0.531 0.780
0.5w 1.091 0.719 1.106 0.722 1.064 0.742 1.121 0.753 1.242 0.693
3s/6 1.0w 0.734 0.838 0.741 0.840 0.721 0.867 0.747 0.876 0.794 0.733
1.5w 0.528 0.848 0.532 0.849 0.519 0.879 0.537 0.884 0.566 0.845
0.5w 0.352 1.956 0.355 1.860 0.345 2.053 0.359 1.944 0.383 1.816
s/6 1.0w 0.417 1.204 0.421 1.208 0.410 1.244 0.425 1.260 0.451 1.164
1.5w 0.364 1.216 0.368 1.219 0.358 1.257 0.371 1.270 0.394 1.179
h=200 0.5w 0.580 1.347 0.585 1.352 0.570 1.389 0.590 1.411 0.626 1.336
-8 2s/6 1.0w 0.557 1.098 0.562 1.101 0.548 1.135 0.567 1.068 0.600 1.084
1.5w 0.519 0.996 0.524 0.998 0.511 1.032 0.528 1.039 0.557 0.985
0.5w 1.060 0.950 1.070 0.953 1.040 0.982 1.080 0.993 1.151 1.013
3s/6 1.0w 0.728 1.115 0.734 1.117 0.718 1.155 0.739 1.164 0.775 0.973
1.5w 0.549 1.078 0.554 1.080 0.540 1.179 0.559 1.124 0.591 1.134
0.5w 0.350 1.802 0.354 1.750 0.343 1.931 0.358 1.828 0.382 1.709
s/6 1.0w 0.361 1.255 0.365 1.297 0.354 1.334 0.368 1.353 0.392 1.269
1.5w 0.364 1.111 0.367 1.152 0.357 1.188 0.371 1.200 0.394 1.115
h=250 0.5w 0.574 1.200 0.580 1.281 0.564 1.317 0.585 1.337 0.620 1.267
=6 2s/6 1.0w 0.554 0.970 0.558 1.049 0.544 1.160 0.563 1.019 0.596 1.035
1.5w 0.516 0.876 0.521 0.953 0.508 0.986 0.525 0.992 0.554 0.942
0.5w 1.018 0.795 1.026 0.911 1.002 0.940 1.035 0.949 1.091 0.964
3s/6 1.0w 0.733 0.962 0.738 1.078 0.721 1.114 0.744 1.123 0.783 0.944
1.5w 0.545 0.980 0.550 1.040 0.536 1.134 0.554 1.082 0.586 1.091
0.5w 0.387 2.158 0.391 2.170 0.380 2.220 0.395 2.214 0.419 2.094
s/6 1.0w 0.390 1.574 0.394 1.580 0.383 1.626 0.397 1.648 0.421 1.529
1.5w 0.391 1.377 0.394 1.381 0.384 1.425 0.398 1.439 0.420 1.374
h=250 0.5w 0.603 1.504 0.608 1.510 0.593 1.688 0.614 1.576 0.650 1.515
=3 2s/6 1.0w 0.579 1.216 0.584 1.219 0.569 1.257 0.589 1.270 0.624 1.193
1.5w 0.538 1.178 0.542 1.180 0.529 1.220 0.547 1.148 0.576 1.160
0.5w 0.997 1.327 1.003 1.055 0.984 1.372 1.010 1.099 1.054 1.114
3s/6 1.0w 0.722 1.277 0.726 1.279 0.712 1.322 0.731 1.332 0.761 1.094
1.5w 0.564 1.240 0.569 1.241 0.555 1.285 0.574 1.292 0.608 1.221
612 S=7t7xe3] =83 A2ed A6z (Fd A133%) 20149 12¢Y



oFH T4k A8 (Fig, 103} Table 7 )] 4
$2AS YeIstol H2e 0 ue 44 14L

fr ot p> K 1o
2
oft
an
e
=2
=
=
e
4o
(IS}
o
oft
)
e
o3
=
[e)
E
>
Y

o & =

}%
o)

o
©

©
o
My

o
rir
B
ol

A e A

Table 99| 4] HA], 8|2 0] 250mm, 2]H %7 8 mmQl
i S 7|Z2 o2 A meEkrc) 2he AeRs ZHe gl
TRy, gH £
200mm= =9 ¢ ,
EAE mm=E £¢ H$ uEsl=
Eomr} 2|8 £ Zolt Aol o 4
7|9} 2] H =o]2 E o] Zo|= o] 7}AF mT}A 9
oitt, E3) BkA FEE A ey

=
o] d=1,5w?l 732 ¥FA & w=3s/6, "t 2

re 2
L Lo

ok
>

i
(o))
B
=]
U
N
o
o,
o
=
N
2
i
|
l‘m MH‘
o

e o] d=0.5w
Q1 790l Wk Tl 7 w2 21 0 2 ufofE|glon,
E3| 2|H =0] 200mm, 2]E2 F7| 6 mm, B Z w=3s/6,
H2h2s Zlo] d=0.5w Q1 Z-p-olli= 2t 30%7HA] BAFS =

45 ATS Y5 Sl
olFe] Az, e AFE T T AlLE
& o838k 54 88 20| Ut M2 0¥ fuo o
HE T 4 olom, A wega) 2B RS vlashgl
S o 2ok o A dHE A 5 USSR
whebA] 2]H tz0] 200mm, 2|H F7] 6mmel 9o tf
oo ARY AIARRE ARESE] AR 07 gE B
9 sk TjH wabo] Wste] £ ¢ A

1x
oE
1z

N
:OIL

o
i)
op
ox
ay
km

B 2o A Al wekFe] Zhujetul AAA] AFR-Sls DB 3}
ol o3t oy 2= Zuigee) 444 Anr g, 5
%2 DB-249] F5515 96kNL, HA WAL 500%200mm
£ AHESto] A weo Altte|E 2lEet |22 O0F 2EE
et ¥ 1 AnE v|wslaa} st

Qb ATl e} Zo] 71 AR BE e 5 9)
L g]H 0] 200mm, 2]H £ 6mmE ZH= 9o tj3}
o Fig. 7} 2o v Feo] whet & 9714 95 45t
dom 1 AN Jgoz UehyH Fig, 113} Lt

= = 5/6,0.5w

0% oz —e— 5/6, 1.0W

o A |- 516, 15w

E i p-oseazs= 1 —i—25/6, 0.5W|

5 g;-.’-:—"—-ﬁr === | =K—25/6, 1.0w|

J _— Eo _| |25t 15w

4= —+—35/6, 0.5w

——3s5/6, 1.0w|

0.00 ¥ 35/6, 1.5w
Rib Space (m)

Fig. 11. Drift curve for 500x200mm loading
Tof 4ol 1A% 500<200mm ] AHHE ] 96KNZ 2
SRS o TAsh= A w382 APk, Fig. 11

o Hgsto] w2 Yepas oy lHel 4% S Lot

i, BB AR ST, 2 A0E A wEe] Al
et H&= YERH Table 103} 2}, ofuj, A LT}

Table 10. Rib space and relative volume of O type ribs for 500x200mm loading

Bridge Kwangan Br. Noksan Br. Wando Br. Sachun Br. 2nd Jindo Br.
0 ax (MPa) 0.12914 0.13080 0.12614 0.13240 0.14368

Box Size s Volume s Volume s Volume s Volume s Volume
W d (m) Rate (m) Rate (m) Rate (m) Rate (m) Rate
0.5w 0.249 2.040 0.251 1.940 0.243 2.093 0.256 2.034 0.279 1.868

s/6 1.0w 0.244 1.483 0.247 1.490 0.235 1.609 0.253 1.472 0.288 1.299
1.5w 0.268 1.209 0.270 1.212 0.262 1.249 0.274 1.182 0.298 1.159

0.5w 0.420 1.332 0.425 1.339 0.405 1.420 0.436 1.325 0.492 1.253

2s/6 1.0w 0.425 1.038 0.430 0.984 0.411 1.067 0.439 1.030 0.489 0.941
1.5w 0.408 0.909 0.412 0.911 0.396 0.987 0.420 0.951 0.464 0.869

0.5w 0.899 0.834 0.910 0.837 0.869 0.856 0.930 0.877 1.043 0.737

3s/6 1.0w 0.556 0.895 0.559 0.896 0.547 0.927 0.565 0.933 0.594 0.945
1.5w 0.447 1.008 0.450 1.010 0.436 1.042 0.457 1.053 0.496 1.017
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