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Fundamental research about Design of Narrow Box Girder Bridge

Eui-Sung Kim

Department of Civil Engineering, Graduate School,
Pukyong National University

Abstract

Recently, steel box girder bridges are highly used in domestic and
abroad. Generally, Many stiffeners are bonded at the flange and web of
the box girder bridges. So,-There are various_ kinds of shapes at inside
of box girder bridge: Moreover, for the reduction of-construction cost of
steel bridge has become an important issue. In order to reduce the steel
bridge construction costs, the steel weight by focusing on the design of
the box girder bridge reduced and also decided to consider reduction of
processing number. Therefore, it has been decided to identify the effect
of Narrow box girder bridge that reducing the number of ribs which are
bonded at the flange and web and also by increasing the height and
reducing the width ofithe box girder bridge.

Narrow box girder “bridge ‘has characterizéd that the~distance of the web
is small and the number of the-stiffener attached to the flange is reduced
comparing to the conventional box girder bridge. The quantity calculation
of the steel weight, welding length and the painting area of Narrow box
girder bridge compared to the numerical value of conventional box girder
bridge like to rectangular and trapezoidal box girder bridge.

From the recent research result of the box girder bridge, it has found a
fact that the number of longitudinal ribs which attached at flange
decreased if the web distance of box girder bridge is narrow. Also it was

found a fact that the stress of cross section has a similar value to the

_Vi_



traditional box girder bridge because of the increasing of the height of
the web. As a result of comparing study on quantity calculation of the
conventional box girder bridge after calculating steel weight, welding
length and the painting area of the respective box girder bridge. The
total steel weight of Narrow box girder bridge was decreased about
7-9% and total welding length was decreased about 14-15% and total
painting area was decreased about 5-8% compared with the conventional
box girder bridge. However, Narrow box girder bridge distance between
web and web reduced which is economically viable than conventional box
girder bridge due to decreasing steel weight, welding length and painting
area. It can be seen from this study that there is effective in reducing

the construction cost of steel bridge.
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AB A (mm) | WA FAmm) | ZAA dH4(mm?) | B ¢
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¥ 4.12 R-I2AYNE] 7 gl g G EA A

hired)

1S3

g A
9| owRgm) | 133m) 122(m") K(m?)
-1 0.10980 0.06473958 | 0.04126931 | 0.06347033
w-2 0.11460 0.08162174 | 0.04423478 | 0.07345631
wi-3 0.13110 0.09635335 | 0.04812278 | 0.07834896
-4 0.14130 0.10950248 | 0.05201078 | 0.08532326
wi-5 0.17010 0.13991487 | 0.05978678 | 0.09266326
©-6 0.15570 012226389 | 0.05589878 | 0.08859634
$Y 7
-1 0.23364 0.13053448 | 0.21712607 | 0.07460307
w-2 0.23844 0.16202883 | 0.22009155 | 0.08542645
-3 0.25494 0.20211825 | 0.22397955 | 0.09205219
-4 0.26514 0.20510347 | 0.22786755 | 0.09344839
w-5 0.29394 024254733 | 0.23564355 | 0.09852994
©-6 0:27954 0.23785770 | 0.23175555. | 0:09735082
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4.3 Narrow BF2=At L

T T-vt=ATaet R-¥2AY s g o2 Narrow WA is
AAeglth B S 1200mm= @4 skA7]51, dHEo]E 100mm 5
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¥ 4.20 N1-¥r2Ar el 7z whdo o

P = A

p

F4 A
SEAmd) | 133mY | 122(m) K(m?)

0.09876 0.06191808 | 0.02520680 | 0.04667878
0.10932 0.08394318 | 0.02796492 | 0.05483929
0.11508 0.08950632 | 0.02896024 | 0.05554724
0.12660 0.10380271 | 0.03095090 | 0.05879427
0.15540 0.13739713 | 0.03592754 | 0.06299728
0.13812 0.11629962 | 0.03294156 | 0.06039448

T ¥
0.22260 0.12911370 | 0.20106356. | 0.056225994
0.23316 0.16824777 | 0.20382168 | 0.06009608
0.23892 0.19222050 | '0.20481701 | 0.06198192
0.25044 0.19486174 | 0.20680766 | 0.06269173
0.27924 0.23785621 | 0.21178430 | 0.06557456
0.26196 0.22603198 | 0.20879832 | 0.06449790
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¥ 4.21 N2-atxA e zF vdof s g EA X

ot

L}\c—)] b3l

il A A (m?) [33(m*) [22(m*") K(m*)

0.09540 0.06344597 | 0.02509286 | 0.04789068

0.10596 0.08587041 | 0.02785098 | 0.05634198

0.11172 0.09191035 | 0.02884631 | 0.05707599

1
2
3
-4 0.12324 0.10754838 | 0.03083697 | 0.06098939
5
6

- 0.15204 0.14419547 | 0.03581361 | 0.06573717
- 0.13476 0.12116057 | 0.03282762 | 0.06278612
T ¥

A A (m?) 133(m*) 122(m*) K(m*)

-1 0.21924 0.13529673 | 0.20094963- | 0.05432796

0.22980 0.17564873 | 0.20370775 | 0.06235133

0.23556 0.20205161 |10.20470307 | 0.06459804

0.27588 0.25196713 | 0.21167037 | 0.06855619

2
3
-4 0.24708 0.20486052 | 0.20669373 | 0.065635222
5)
6

0.25860 0.23910518 | 0.20868439. 0.06740170

_39_



4.3.1 Narrow B2=AEne] 54

Narrow ¥tAaAd el o 86, Ad A, Ad 44 &
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¥ 4.22 N1-¥r2Ar . 9 N2-wA2Ar e Hed

N1-¥F27A 6w N2-8F2 AT

il -120.97 -119.89

Ao #-538MPa)
sk 178.56 179.41
o A-&=(MPa) 71.24 68.13
il 0.875 0.855

Hol 3459 Y
sk 0.975 0.961

4.3.2 Narrow BrA2AG Y EZFA=

Narrow Ht&7Hae] & AATEI FHAE, =d14s A= 23,

i

N1-wt2ARae] & AllEdS 345.68tonf, T 85178 10277908mm,

T EANAL 79701442 = 22 UERRAL, N2-H2AH e & AT E
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A
it

4.23 N1 2 N2-"t=AGue] Bl A=

% S Z(tonf)

FoA N1 N2

A Z WA 60.18 54.355
SH- WA 67.649 61.832
< B 101.866 106.719
A FE R 8.49 8.49

T 7 238.185 231.396
L A R 107.495 109.118
By A 345.68 340.514

3 4.24 N1 2 N2-wF~Arjwe] &4 g o wE |«AA%

N

F 849 (mm)
1

N2

2 Y SelH 10170439 10283713
st 7] &4 91200 91200
1| 4% 16268.6 16268.6
By Al 10277908 10391182
¥ 4.25 N1 9 N2-vt~Adae] ¢ e w= =43
= A A (2
S B Nlo P (m 1)\12
W o) 2014.927 2074.298
wEF W) 2878.484 2957.31
AAETH) 398.772 394.359
R FAETH) 536.865 536.052
A 7 5933.302 6066.273
W (A 1954.4 2016.894
oy BHE(EA) 109.209 105.298
U EEER) 77.487 79.047
A 7 2141.096 2201.239
By A 7970.144 8267.512
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¥ 4.26 7 AR FREA F
-1 -2 -3
Z7) 9 Narrow Z7) 9 Narrow Z7) 9 Narrow
HF2 7] ol Eeva =] L E=VARE EnA Eieva =] HF 2 2l uk 7
T R N1 N2 LN R N1 N2 T R N1 N2
Z WA e 14 14 16 14 14 14 18 16 14 14 16 14
F7(mm) | a4 16 16 18 16 16 16 20 18 24 24 26 24
A 277 (mm) 12 12 2 12 12 12 12 12 12 12 12 12
TH B AR 144) | 14(4) | 14(2) | 14(2) | 14(4) | 14(4) | 14(2) | 14(2) | 14(4) | 14(4) | 14(2) | 14(2)
FAmm) | sH | 14(2) | 14(2) T ¥ 14(2) gl 4(2) = r 14(3) | 14(3) - -
Ly B 5 “-6
%4 9] Narrow =9 Narrow %)) 9] Narrow
w27 o 2l uk A~ A HF A H W vk A il REavl=nl w7 0l
T R N1 N2 T R N1 N2 T R N1 N2
Z YA - 22 22 24 22 30 30 34 32 22 22 24 22
T (mm) | sH*- 24 24 26 24 32 32 36 34 32 32 34 32
A2 57l (mm) 12 12 12 12 12 12 12 12 12 12 12 12
Ea =X AR 142) | 14(2) | 14(2) | 14(2) | 14(2) | 14(2) | 14(2) | 14(2) | 14(2) | 14(2) | 14(2) | 14(2)
Fmm) | a4 | 14(3) | 14(3) | - - 1) | M@ | - - 1) | 4B | - -
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¥ 4.27 ZF e AY Y] P T GHEA A
skl & I
g 4 g 4
W A (m?) [33(m%) @A A (m?) I33(m*)
E T 0.23286 | 0.12524830 E T | 0.26465 | 0.19678799
HFAAY 0.23574 | 0.13068174 A w 0.26934 | 0.21375134
@4 -1 @iH -4
Narrow N1 0.22260 | 0.12911370 Narrow N1 | 0.25044 | 0.19486174
u} s A 5 N2 0.21924 | 048529673 w~ACa N2 | 0.24708 | 0.20486052
=] T 0.23811 | 0.15579267 =] T | 0.29329 | 0.23232213
HFAATH 0.24054 | 0.16224801 HF A 0.29814 | 0.25060742
@Gy -2 -5
Narrow N1 0.23316 | 0.16824777 Narrow N1 | 027924 | 0.23785621
kA N2 0:22980 | 0.17564873 wbAAYE | N2 | 0.27588 | 0.25196713
2o 9] T 0.25333 471:0.19383568 2o o] T | 027777 | 0.22783624
HF A ol R 0.26124 | 0.21093303 HFA A ol R 0.28374 | 0.24558451
-3 T -6
Narrow N1 0.23892 | 0.19222050 Narrow N1 | 0.26196 | 0.22603198
kA N2 0.23556 | 0.20205161 wiaAnw | N2 | 0.25860 | 0.23910513
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I8 4.9 ZF vtaAgae] 5o HUgA S )

=<

4.28 7 WA Ao

< ol <A Narrow SF2~A T ul
N R N1 N2
il -118.45 { -123.64 | -120.97 | -119.89

skl 175.11 167.00 178.56 179.41

Ho A& (MPa) 71.83 R 71.24 68.13

il 0.874 0.893 0.875 0.855

skl 0.973 0.942 0.975 0.961

Narrow YA AG el A48 =g 3E dolrry] 95t E=A= 4
e v AESGI, B 4.290 Fde] wraAYwe Narrow HHs
300 F o] gAY e Narrow Hr~

4
31 FHe BwAaAY e} Narrow ¥~
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i 4.29 TS AT e} Narrow HhAre] F-A8 A 5=

% S (tonf)
oA Sefo] HraAH Narrow Hh27]6 a
T R N1 N2
A ZWA 67.265 62.484 60.18 54.355
SH- ZWA] 65.576 71.982 67.649 61.832
=) B 97.548 97.014 101.866 106.719
A S B 14.635 14.635 8.49 8.49
s FEn 10.635 12.145 0 0
L B 117.278 112.821 107.495 109.118
g Al 372.618 371081 345.68 340.514

% 4.30 FH | raAH w8t Narrow HREAT e & &34

=

4
< 8499494 (mm)

2 A 8 g Zeo] wraAY A Narrow #h2~A ] a
T R N1 N2

49 & A 11923643 712368379 | 10170439 10283713

s 7] &4 90880 91200 91200 91200

= & A 16661 17585 16268.6 16268.6

By Al 12031184 | 12477164 10277908 10391182
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¥ 4.31 289 w2 AY Y Narrow BaAG e & £ A

F =4WH(m?)
4 A 9] B AY W Narrow Br*~AT x
T R N1 N2

wEF (T 1964.556 | 1974.551 | 2014.927 | 2074.298
wEF W) 3424.544 | 3427.648 | 2878.484 | 2957.31

AAETH) 504.486 473.384 | 398.772 | 394.359
9 H-E A (F) 658.524 620.612 | 536.865 | 536.052
W (A 1892.851 | 1905.773 | 1954.4 | 2016.894
o BEEH) 119:344 114.912 109.209 105.298
Wy BEEEA) 114.691 103.382 77487 79.047

g 7l 8678.996 | 8620.262 |7970.144 | 8267.512

T3 s 285 iRCE NarrowBEZH e F AAT%E &4

d

I, =FHA Y A ES YER I TheaE 4.320] Narrow WAt 7+

432914 ZATZ] HaldE R-EaAd A} o
0.4%AH =, NI-82AYWI} %% 7% = N2-T A7) oF 994 74
TS & drhESHAF] disiAE R-EteAT W oF 498 ST
S & 4 Jda, N1I-waAgmy) oF 156% 4%, N2-Sr=A w7t oF 14%73

=
= Aads 4 ¢ Atk B = tieiM = R-EAEATAE oF 0.7%

o 2= qltk o] 23E] Narrow UhAT i Fejo] waAGmet vl ek
S W, AFHE $HDY, SFAAe] BE 4AFS 4 & Y NI-u

AdazE NI-vpezAdae] vl o & dhds HeplA, 498
=g tsiAs N1-#rerA T ar N2-dhe

g e o) N2-uaAE e gl

Hl-r

o]7} N1-8r2~Ar el 91
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oKt} 7] wjio| olgl3t AxE Yehiittar wek 5= 9l
a3 4,100 T-S2AYLE 10022 39S ], Narrow BF2~ATal

4 P
o] 7z} FEHIE vehdth 17 41004 % & 3le kel o], Narrow

%2
:

of THje] HMAaAYN Bty sk Ae & Ak # =2olMe ARA

Aol thgt Aefe adehx] ko, FRAANE At & ATl oF
E o

Tefel HraAdae] Ae-En 24 9 F0 & AeR o dHrh

¥ 4.32 Narrow TF2AGH e 7HAS

T-vk=AAgulel] ek 3245(%)
R NI N2
AT 0.41 7.23 8.62
A -3.71 14.57 13.63
AR 0.68 8.17 4.74
OFzE 7= v Fh
100
B - ] = M1
Gl .
B0
40
20
0
Weight of Steel Length of welding Area of Painting
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