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A Study on Economical Efficiency and Landscape
through Suggestion and Application of Rationalized
Structural Details of Two-Girder Bridge

by
Awon, Soon-Cheol

Department of Civil and Environment Engineering

Graduate School of Korea Maritime University

ABSTRACT

As one of the methods for rationalization of steel bridge construction,
two-girder bridge has been suggested which omits lateral and vertical
bracings by using high strength and thick steel for main girder, and arranges
crossbeam as member for distributing load.

Two-girder bridge is one of the representative bridge types, which can
accomplish rationalization in a point of view of design, fabrication and
maintenance of steel bridge, because it simplifies the bridge by making
number of girder minimum and by omitting secondary members.

Although, two-girder bridge has advantages in terms of economical
efficiency by omitting the secondary member and rationalizing, when
comparing with normal plate girder bridge, research on the structural behavior
and economical efficiency of the bridge is not sufficient, and, even the design
code is not available yet. Therefore, there have been some difficulties when
appling it to real construction.

In this study, FE analysis was performed in order to suggest rational
crossbeam arrangement scheme in the two-girder bridge by using its
position, spacing and rigidity as parameters. In addition, detailed fatigue
analysis was done to find out rational scallop detail of wvertical stiffener

located at connection of web and flange of main girder.

_Xi_



Then, applying above structural analysis results, optimal design and
economical efficiency analysis were conducted by changing section property
and span length of the bridge. Furthermore, considering that landscape is one
of the emphasizing factors in bridge design recently, the landscape analysis of
two—girder bridge applying golden ratio was performed to suggest rational
girder height and ratio of span-length.

The results of analysis show that it is reasonable to arrange crossbeam at
the middle part of girder considering workability of it, its spacing is 1/6 of
span length, and its rigidity 2.1% of main girder.

In addition, it is reasonable to make the web thickness of main girder
16mm or more, and curvature radius of scallop of vertical stiffener at
connection of web and flange of main girder less than 100mm.

Moreover, optimal section property was suggested for each span length, and
economical efficiency analysis showed rational span length as 50m~60m.

Finally, it was found out that landscape design utilizing the golden ratio

concept is more efficient in the economical efficiency aspect.
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H 2 [o

aglel o@ FzAA Ang v
Holx HA &9 = A Ao]7t 5% vko]l B
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45 WesTRANEE A AEaz A o A% vu
(a) StEZHA H(HFY : MPa)
s TE gaa | e | waz | a4
waTzaa|12ES| 1319 18.2 53.2 203.3
IR | 04| -1144 -15.6 -20.7 ~150.7
244 A pase| 1355 18.7 56.2 210.4
24 A7) 2.7%) | ©7%) | (54%) | (34%)
Bl g | 166 | 159 219 1544
CENEL 9% | 1.9%) | (53%) | (2.4%)
megzA|1ARFY| 1472 20.7 58.9 2267
Z239 | 2707 " H12000 175 22,6 -160.2
44 = "\ 921.2 62.2 2345
22 A A (2.6% 26%) | (53%) | (33%)
zZ2ad o 1224 | -17.8 9239 1641
= A A
(1.9% 1.9%) | (52%) | (2.4%)
(b) 147+ 45 A (FS] - mm)
SR 30 &y | .. ‘
s A d4% | 2z | AA
2
waagy F9 4 478 81 17.2 731
29 ) }
A = 52.4 8.9 215 82.8
a4 a 487 82 17.8 747
5489 (1.8%) (1.29%) (35%) (2.29%)
ZTFE
g s 535 91 2.1 847
o (2.1%) (2.29%) (2.8%) (2.3%)
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4.3 YW XTPole| 270 Bl X3

A A 2AY e duRig 54 AESV] 98 dug Ass] 9
st ® 4-63F o] V& AAW ZYUoEAY LY A YSE A AT Fol
A A~EnE FuUlwdoln F~Jus dEo] waFolth(3har 712383, 2004). =
AL A Ak elE 40m~70m, Hit AY AL oF 6m, H Ar Eole oF
3m, THA ZL& 0.8mE ZAE LW Zax| Z9 WEE 0.7~1.0m, 55 ¥0]

E 46 71F AAY SeolEAGRY GEAA(T : m)

gy | A4 (m) Buf tuf t

I

w | By | iy} 4| I

Al 3@40  |0.700]0.032]2.900]0.0200.7000.042]0.108]0.144
Bil | 40+5@50 |0.860[0.036]2.900(0.020(0.900]0.042]0.124]0.175
cit 3@70  |0.750]0.038]3.500]0.0240.9000.046]0.1610.400 B
uf
Dit 7@50  0900(0.048]2.800/0.020[0.900]0.066/0.156]0.225] 3|
Ex 2@60  |0.750|0.056/3.000[0.024/0.900(0.058[0.1550.233]
43.8+3@44.0
Fil | +70+44+3@50 [0.700(0.055]2.950(0.017]0.700{0.055(0.125(0.194| £ tw
+5@52+51.8
46+2@85+46
G 1.000(0.070|3.075/0.028|1.000/0.072/0.224|0.379
+2@165 I |
415+485 s
Hait 0.800(0.055|2.950(0.023]0.800(0.055(0.153]0.228 By
+3@40+39.95 e ()
A
41.9+65.75+71 A A m
I 0.700/0.038|2.900/0.016|0.850(0.054(0.109[0.161| | : Swoxm =
+60+59.4 ;
e 2@535  [0.900]0.050/2.900[0.020(0.910[0.050[0.146]0.219 (m’)
o - 0.806]0.048]2.998(0.021]0.856(0.054]0.146]0.236
B 40 1.000]0.070[3.500[0.028]1.0000.072]0.2240.400
EPY 70 0.700]0.032]2.800[0.016]0.700[0.042]0.1080.144
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of dA A7k 50mel of ;A Z W3}
Halo] W2 WS ¥ 4-73 2ol AU
X 4-7° JdEd FAA] F Wgle] mE @A B o] @ ER F= W
SIA 71X @3 FWA S 700m~1100mm7FA] 100mm* FT7FAI 71| A ©H
Ao sdaes ZWNA FAE WIAAG. ZAA £ ®Wse] mE 7
o] Aol Case 18 7122 HW 03%ol2= ZF gHe] gdHyge Ao &F

Case 19 o]
Case By H, ty Ly A As)
Case 1 700 3,000 78 20 166,080 1.000
Case 2 800 3,000 63 20 166,080 1.000
Case 3 900 3,000 60 20 165,600 1.003
Case 4 1,000 3,000 54 20 165,840 1.001
Case 5 1,100 3,000 49 20 165,840 1.001

¥ 4-89 YEI BF Wl 2 gdHe X £ 9 Az FAE W
17]1#] ¢ EX F=o]l= 2500mm~3,500mm7ZFA 250mm* F7FA1 71 A ©H
o] A9 FYUILEE BHE FAE WA AY. BEHzolo Wl wE 7} o
2ol = Case AE 71502 FHuo 04%°]=22 7} thHe] "dHds Ao F¢
Aow Fsant
F 4-8 B4 zo] ®ge] g dH(d : mm)
Case Aol o3&
Case B H, t ty A
Case A 900 2,500 60 24 165,120 1.000
Case B 900 2,750 60 22 165,860 0.996
Case C 900 3,000 60 20 165,600 0.997
Case D 900 3,250 60 18 164,840 1.002
Case E 900 3,500 60 17 165,460 0.998
HAz2 WS P57 AT g uFe] FHE2U ¢ FxY T2 323
et didugdy Fd8A AMEsd o 3 4-7 2 3% 4-8 yEhd ©d
S AA nFo FUEA 7 Caseol st @A d7HE 44390
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FAA F A ZAA FAY W] mE HH A L HFH Fo FAE 99
ALE F 4-11~% 4-139) detidoh. BolA Gk 29 4-119 &9
Wl s ov] gkt

#4-11 234 F Wste] we HAH A g HH Fo A ZIAA duAd

(&9 mm)

- Buf =0.Tm Buf 0.8m -Buf 0.9m ‘Buf 1.0m Buf =1.1m

R FEERIEERE A EEEIEEE A EEEIEEE  EERFIEEE A EERIEEE:

Buf tu,f ‘Buf tuf Buf tu,f ‘Buf tuf Bu,f tuf Buf tu,f ‘Buf tuf Buf tu,f ‘Buf tuf Bu,f tuf
1 693 | 72 798 | 66 894 | 54 992 | 47 1094| 43
2 700 | 78 799 | 67 899 | 60 997 | 54 1099| 48
3 694 | 73 795 | 64 894 | 56 998 | 53 1094| 43
4 686 | 64 793 | 62 888 | 48 977 | 31 1093| 42
1 4 11 4
5 700178 697 | 75 800 | 68 798 | 68 900 1 60 898 | 59 000} 5 997 | 54 00} 49 1099| 49
6 696 | 74 796 | 64 897 | 57 998 | 52 1099| 48
7 658 | 36 762 | 30, 866 | 27 977 | 31 1082| 34
8 683 | 64 787 | 56 885 | 48 981 | 37 1082] 34
F4-12 FHA F Wt wE HA A B HA Fo s EAX dHA
(&9 mm)
A FERIEEE A EEEIEEE A EEE IEEEl EERIEEE A EERIEEE:
By |ty | By | byl By | bty By | byl By | byl By | byl By | by By | byl By | b By |ty
1 692 | 71 797 | 66 894 | 55 992 | 47 1093| 45
2 699 | 78 799 | 67 900 | 60 999 | 53 1099| 48
3 694 | 73 796 | 64 895 | 56 999 | 53 1093| 43
4 684 | 64 793 | 62 886 | 49 975 | 31 1091 43
1 4 11 4
5 70078 696 | 76 800 | 68 800 | 67 el 898 | 58 000} 5 999 | 53 00} 49 1100| 48
6 693 | 74 796 | 64 895 | 57 997 | 52 1099| 48
7 658 | 36 761 | 31 867 | 27 975 | 31 1085| 34
8 686 | 63 788 | 57 888 | 48 984 | 37 1085] 34
¥ 413 24 2 Asto] me F4 4 2 F4 Fo By A
(&9 mm)
- Buf =0.Tm Buf =0.8m -Buf =0.9m ‘Buf =1.0m Buf =1.1m
B EERIEEE I EERIEE R EERIEEE] EERIEEE  EEIRIEE R
) HU,' t“,‘ H’U‘ t’“‘ HU,' t“,‘ H’U‘ t’“‘ HU,' t“,‘ H’U‘ t“,‘ H’U‘ t’“‘ HU,' t“,‘ w t’“‘ HU,' t“,‘
I ] ) ) ) 1
2 19 BE 15 1 1
3 U EE EE EE 19
4 9 9 9 9 9
3000| 20|2070 ——|3000| 20|2077 —=|3000| 20]|2089 ——|3000| 20|2090 ——={|3000| 20|2093 ——|
5 EE 17 EE 1 1)
6 1 1 1 1 1
7 9 o) o) o) 9]
8 9 9 9 9 9
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R =o] Mgl mE HAH A 9 4 To EAE dwAYE ¥ 4-14~%
4-16° e A}
% 4-14 BEF =o] wHige] W2 HH A L HH To AEZAA dHAY
(&9 mm)
H,=25m | H,=2.75m | H, =3.0m | H,=326m | H,=35m
o
A FEERIEEE A EERIEEE I EEEIEEE I EERIEEEAEEEIEER:
Bu f uf ‘Buf tuf Bu f tuf ‘Buf tuf Bu f tu i Bu f tuf ‘Buf tu i Bu f tuf ‘Buf tu i Bu f tuf
1 897 | 58 898 | 58 894 | 54 893 | 53 884 | 44
2 899 | 58 899 | 59 899 | 60 899 | 59 898 | 59
3 897 | 58 894 | 56 894 | 56 894 | 57 897 | 57
4 837 | 48 900 | 60 888 | 48 883 | 43 877 | 37
900 | 60 900 | 60 900 | 60 900 | 60 900 | 60
5 898 | 59 897 | 57 898 | 59 897 | 59 898 | 58
6 896 | 56 897 | 57 897 | 57 896 | 56 896 | 56
7 867 | 27 866 | 28 866 | 27 864 | 27 867 | 27
8 892 | 54 893 | 56 885 | 48 830 | 41 833 | 43
% 4-15 B =o] g mE HA A L HH T R FAA THAY
(&9 : mm)
H,—25m | H,=2.75m | H,—=30m | H, —3.25m | H,=35m
o
e EERIEEE I EERIEEE A EERE I EEE EE R EEE I EERIEEE:
By |ty | By | byl By L by) By | byl By | byl By | bl By | | By | Gy By | by By | by
1 897 | 57 897 | 60 894 | 56 891 ] 54 834 46
2 898 | 60 898 | 59 900 | 60 898 | 59 899 | 60
3 895 | 57 896 | 57 895 | 56 897 | 57 895 | 57
4 837 | 49 897 | 60 836 | 49 831 | 44 875 | 37
5 9001 60 898 | 59 900 N Q 896 | b7 A0 898 | 58 900 | 60 899 | 59 900 | 60 898 | 59
6 897 | 56 895 | 57 895 | 57 894 | 57 894 | 57
7 866 | 28 867 | 27 867 | 27 867 | 27 865 | 27
8 893 | 54 895 | 55 838 | 48 832 | 42 881 | 43
X 4-16 B =o] ®igle] w2 HA A 9 HAH $o BEE dHAY
(¢9 : mm)
H,—25m | H,=2.75m | H,=30m | H, =3.2m | H,=35m
e
A FERIEEE A EERIEEE I EEEIEEE I EERIEEEAEEEIEER:
fa, |t 4, | t|H, |t 4, |t |t 2t 4, |t |t 2 |t 3T,
1 | 9 |9 |9 | 9 | 9]
2 | 14 | 9] | 15] | 9] | 9]
3 | 9] | 9] | 13] | 9] | 9]
119500/ 242053 {2750 22|2071 —3000| 20|2089—13250| 18|2109|—=13500| 17|2119|—
5 1™ I 19 MIE i NP i 12
6 | 22| | 20| | 18] | 17] | 16]
7 | 9 | 9 | 9 | 9 | 9]
8 9 9 9 9 9
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o H3 F9 A % [= 19 4-119

som @ 74 gragel A A vEkth oAe PERUES ARuE
F2re) WBTRoR o AN Y S o ft A7) WEOE BHHT

" . gqﬂ on
A A 9 3 4 5 6 7 8
A | 0166 | 0.116 | 0.140 | 0.122 | 0.105 | 0.134 | 0.138 | 0.065 | 0.104
O [ 0271 | 0104 | 0118 | 0.108 | 0,094 | 0114 | 0113 | 0055 | 0.093
ol A | 0166 0123 10.142 | 0.131 | 0.116 | 0.141 | 0137 | 0.065 | 0.107
1 | 0273 |0112] 0119 ] 0112 [ 0105 | 0.119 | 0.114 | 0.055 | 0.096
sl A | 0166 [0.115 10,187 | 0.126 | 0.104 | 0.135 | 0138 | 0.065 | 0.103
I | 0273 | 0107 | 0.121 [ 0.112 [ 0.096 | 0.118 | 0.117 | 0.056 | 0.094
oA | 0166 | 0111 0.142 ] 0.136 | 0079 [ 0142 | 0140 | 0.079 | 0.091
1 | 0275 | 0103 | 0.122 | 0.120 | 0.070 | 0122 | 0.120 | 0.070 | 0.083
Ly A | 0166 | 0126 | 0141 0.126 | 011 | 0143 | 0.141 | 0.092 | 0.092
1 | 0275 | 0111 ]0.122 [ 0.110[ 0.104 [ 0.123 | 0.122 | 0.084 | 0.084
P WE 1-8& 19 4-119] SRR FHL ey,
0.3 — — 0.3

—H8—— After-Section 2

| ——6—— After-Section 3 4
——a—— After-Section 4
———#—— After-Section 5
—%—— After-Section &
—%—— After-Section 7
—%—— After-Section 8

o
[N)
|

02—

— — @ — — Before

——<—— After-Section 1
—8—— After-Section 2
——&—— After-Section 3
—a&— After-Section 4
——%—— After-Section 5
——— After-Section 6

—%—— After-Section 7

F-——==- W==m == Wo———— W=m—mm ' — % After-Section 8

Section Area(m2)
Il
Moment of Inertia(m4)
L

0 | \ | 0 \ \ \
0.7 0.8 0.9 1 1.1 0.7 0.8 0.9 1 1.1
Flange Width(m) Flange Width(m)
(a) ZWA Wstel] e A W3} (b) EWA Wsle] W& I W3}

99 414 BAA s mE A A D A8 Fo gusy ws
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F 4-18 ¥ 29 4-150 HF o] W wE A 3 IS dWEhAY. FA8A
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A A ekl HAstel el 29 4-119 @ WS ibe] we A
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1 2 3 4 5 6 7
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A 0.166 | 0.124 | 0.124 | 0.119 | 0.126 | 0.139 | 0.141 | 0.066 | 0.117
8 I 0.229 | 0.113 | 0.113 | 0.108 | 0.115 | 0.116 | 0.116 | 0.056 | 0.106
A 0.166 | 0.115 | 0.137 | 0.126 | 0.104 | 0.135 | 0.138 | 0.065 | 0.103
>0 I 0.273 | 0.107 | 0.121 | 0.112 | 0.096 | 0.118 | 0.117 | 0.056 | 0.094
A 0.165 | 0.114 | 0.124 | 0.120 | 0.095 | 0.130 | 0.135 | 0.065 | 0.091
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(%4 : MPa)

A 7 A T T g R 3 & SR =]
(m) 5 5 <9 5 5 o] 3t H

40 126.7 185 65.0 210.2 0.81

50 1355 18.7 56.2 210.4 560 0.81

60 139.6 18.6 51.9 210.1 0.81

70 142.5 18.3 50.7 2115 0.81

4.4.2 X|zZtZo| wstof mE EHH X X3t

¥ 4-199) AAolol whe @R Wate) AARTr WL Sy A 7
A5F 2 =4ude] gage ¥ 4-210 Gehoc
AAFFE ALk Sk g AAsel o BATF Bags I
dga EFUAL Ak 60m7tA = Aol Frhge) wek gadou A
omANE A F75 98, olgd AR RE AAMA o dwnse T
e Aztel £ B F1% Ao= dddy
E 4-21 A2l BE AAFF L =4VA g
27+ o 2ol A F % (kN/m) =4 WA m)
m) 44 4 | 44 F (2280 29 4 | 48 F 228
40 1.36 1.21 11.36 2789.95 2636.76 5.49
50 1.85 1.46 20.73 4147.20 3978.29 4.07
60 245 1.85 24.22 5701.10 5490.92 3.69
70 3.04 2.10 30.72 7709.69 7316.27 5.10
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1 28 | 859 | 27 30 | 896 | 28 32 1975] 30 36 [999| 34
2 28 | 859 | 28 30 | 899 | 29 32 1977 | 31 36 1996 34
3 32 | 855 | 27 34 1896 | 31 38 1976 | 34 44 1999 43
4 38 | 846 | 27 40 | 885 | 28 46 | 962 | 30 54 |975] 31
5 860 44 1859 | 43 900 48 | 898 | 46 980 54 1977 | 51 1000 64 [994| 59
6 44 1860 | 44 48 | 897 | 46 54 1975 | 51 64 [994| 58
7 38 | 856 | 30 40 | 885 | 28 46 1962 | 30 54 1976 31
8 28 | 856 | 27 30 | 895 | 28 321977 | 31 36 [993] 31
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3 42 | 855 | 37 44 | 894 | 40 48 | 975 | 45 541997 | 53
4 48 | 849 | 35 52 | 886 | 38 60 | 964 | 44 66| 976 | 42
5 860 60 | 860 | 59 Y 66 | 898 | 65 L 78 | 977 | 76 1000 881995 | 84
6 60 | 860 | 59 66 | 898 | 65 78 | 977 | 76 881995 | 83
7 48 | 855 | 35 52 | 886 | 38 60 | 964 | 44 66| 977 | 44
8 28 1859 | 26 30 | 896 | 26 32 1979 | 31 361|994 | 30
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1 14 14 20 19 24 24 26 26
2 14 12 20 18 24 20 26 22
3 14 14 20 9 24 9 26 9
4 14 9 20 9 24 9 26 9
= 1800 1 1647 3 2300 20 2169 19 2700 2 2564 o1 3300 % 3080 o1
6 14 13 20 18 24 16 26 15
7 14 9 20 9 24 9 26 9
8 14 10 20 9 24 9 26 9
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(a) Ar2olo] e A4 4 2 HA Fo dwA
2] 7k o A (m?)
TR
7 o] 1 2 3 4 5 6 7 8
Jom %j 0.0726 | 0.0777 | 0.0878 | 0.0980 | 0.1132|0.1132 | 0.0980 | 0.0726
= 10.0695 | 0.0754 | 0.0769 | 0.0667 |0.1101|0.1110| 0.0709 | 0.0613
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HA Fof ALl Aol= AA ERRT. ol e AN FE X Iko] FUHE
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% 4-36 Aol wWE AAu &

A3 AT [ AGe g () | A48 aag)
m |A9 2[4 F | A4 9 [ A% | 24 4 | 94
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6 45 45 179 | 806 3 2 =4
7 50+60+50 160 | 114 | 1824 2 2 )
g | 4207A@SZ5 IEags S ome 3658 | | 2 2 | =a
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9 | 4@575+2@50 | 330 | 124 | 4092 2 2 =24
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13 50+5@60 350 | 355 | 12415 3 8 2 A
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=X =X
wgn|vae| ag | ew | Ag pap| N (ROl EA@OS
Au | FAw | FA
@D | @)
1 156 1,223 33 249 127 1,788 35,760 1,233
2 323 881 31 153 88 1,476 10,543 958
3 369 1,068 34 149 528 2,148 45,702 1,873
4 614 2,799 83 438 917 4 851 30,319 1,384
5 738 1,046 72 554 274 2,684 16,775 682
6 132 692 16 168 163 1,171 26,022 1,454
7 331 1,703 b, 303 397 2,166 17,288 1,516
8 627 3,057 101 577 931 5,293 17,942 1,447
9 700 3,579 112 783 1,109 6,283 19,039 1,535
10 785 3,237 84 471 1,013 5,590 27,950 1,331
11 1,172 | 5,029 132 738 2,327 9,398 30,316 1,444
12 2441 110,310 | 267 1516 | 4,083 | 18,617 32,661 1,555
13 1,782 | 6,866 261 1,526 | 3,725 | 14,160 40,457 1,141
14 670 3,053 139 591 530 4,983 32,148 906
15 948 5,015 129 748 670 7,510 27,815 1,331
16 521 2,849 77 665 2,079 6,191 42,993 2,057
17 500 2,197 77 667 375 3,816 22,447 1,062
18 662 2,156 99 731 495 47743 27,103 1,091
19 337 1,570 53 342 342 2,644 29,378 1,321
o 727 3,102 96 598 1,062 5,585 28,035 1,333
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F 4-38°A AR wARHCl g g s vle S AAE A3 F 4-399 #
o] wbetdt 13.72%, A& 56.54%, =W 1.8%, 7Hd 11.74%, F-di& 162%= 4
Hoj glow ARt T AlFl tid FAE ] Ml &o] o 60% = 7HE A

b
% 439 71E AAR BOXAGRLY FEA e A W&
(9] © %)
NO v e ) PR S 714 B3
1 8.72 68.40 1.85 13.93 7.10
2 21.88 59.69 2.10 10.37 5.96
3 17.18 49.72 1.58 6.94 24.58
4 12.66 57.70 1.71 9.03 18.90
5 27.50 38.97 2.68 20.64 10.21
6 11.27 59.09 1.37 14.35 13.92
7 11.97 61.57 1.16 10.95 14.35
8 11.85 57.76 191 10.90 17.59
9 11.14 56.96 1.78 12.46 17.65
10 14.04 57.91 1.50 8.43 18.12
11 12.47 53.51 1.40 7.85 24.76
12 13.11 55.38 1.43 8.14 21.93
13 12.58 48.49 1.84 10.78 26.31
14 13.45 61.27 2.79 11.86 10.64
15 12.62 66.78 1.72 9.96 8.92
16 8.42 46.02 1.24 10.74 33.58
17 13.10 57.57 2.02 17.48 9.83
18 13.96 58.11 2.09 15.41 10.44
19 12.75 59.38 2.00 12.93 12.93
o 13.72 56.54 1.80 11.74 16.20
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3 4-41 A2 o] 10m S7kel wE #7449 ¥ts
(9 %)
A 7+ o] (m) 1 2 3 4 5 6 7 8
40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47 7 50 100.7 | 98.4 94.8 955 | 979 97.9 95.5 | 100.7
o 60 679 | 70.2 70.8 76.2 76.3 76.3 76.2 67.9
70 78.5 73.3 78.9 77.3 79.1 79.1 77.3 78.5
40 -189 | -176 | =273 | -40.9 | -18.1 | -17.3 | -37.7 | -24.6
44 3 50 841 | 845 69.5 56.8 | 88.3 85.8 49.9 63.9
L 60 52.0 | 53.9 42.1 29.3 57.1 53.9 32.5 49.5
70 52.6 | 51.9 51.6 7.0 48.8 46.6 13.8 23.6
£ 1~8& 19 4-119) wEwg Pg thehy,
3 4-42 A4 e] 10m F7ke] WE g9 dol(m)d FFTAM] wshg
A 7+ o] (m) 4 d%) A F(%)
40 v -6.1
50 7.8 -3.5
60 14.1 4.3
70 13.1 2.4
120
S
g
©
r
c
o
©
@
>
— — &— - Increasing Ratio of Rigidity(Section 3-Before)
— — ¥ — — Increasing Ratio of Rigidity(Section 5-Before)
-40 — ——®&—— Increasing Ratio of Rigidity(Section 3-After)
——¥—— Increasing Ratio of Rigidity(Section 5-After)
i — — 4 — — Increasing Ratio of Construction Cost(Before)
—3¢—— Increasing Ratio of Construction Cost(After)
40 50 60 70
Span Length(m)
9 4-40 A Aol wE ARAE 2 AFFA MES
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4.7 X|ZtZ ol 7122 HiX| Ml M2 = H 35

TEAed AAdA AEHE FR2E 3HF 1/10, 7FERE FA 21%9 B =19
27l AAG AR E Hx A tERR A 16, 7tER A 21%E A4
] 40m~50mell wiste] HHHA 2 AAAH BE Faste] stER

A g g el HAARAEA m A= FFS Fokstaz sk
7} 5

AN MFE B 4-437 2

3}01 A Al

gul

o~

¥ 4-43 V2R WA A6 WE A A

Case 7tE2R 7HA Zh=R A
Case A 1/10
2.1%
Case B 1/6
X 4-440 7FER w X A w2 dold AATH AAE&S YeEuuY. 4
Zyol X ztAolo dste] 7t R Aol FrtEgoR olo mE FAFHFL o

7 o ol
10% 4 BHastglon A Fo] gagr As FAsA Uebt stz n o4
5 % 2

¥ 4-44 2R A1 Ao e Aol AAZTH AL

A1 o) casf:]% T s Case B/Case A 1]
R LR e ER I IEF AN EE R ERE
40 1.36 1.21 11.36 1.21 1.07 11.37 0.89 0.88
50 1.85 1.46 20.73 1.62 1.28 20.82 0.88 0.88
60 2.45 1.85 24.22 2.06 1.55 2491 0.84 0.84
70 3.04 2.10 30.72 2.60 1.79 31.13 0.86 0.85
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(49 : MPa)
Case A Case B vl & (%)
A 7+ o] .
#HA A A ¥ HA A A4 = .
(m) [oR=5 | [OR=5 | (ol [oR=5 | 54 B X‘j E:I B :?;
o T o o = o
40 2174 240.1 215.5 239.6
50 218.4 242.1 216.5 241.8
60 220.1 243.8 218.1 243.2 91 98
70 2219 248.4 2199 247.8

% 44600 2R A GA] WE A W 1) WHE Ay ARAE P73 A
REAE Pl vistel tehulgdeh A2n WA A s ol

s oF 09%E A M3} Y Aoz ey olRe 2w
Matatol® FAY $eli AY M} flome S ofEs} Al

H
o
NS
B

Case A Case B H] & (%)
A zk 4 o 2 ) 2 0] Ay 2 A ) 2 o
(m) AEgE [LEWE | ARvE | BRWE | ATWE | REWE
T2 7 -3 5 7F T2t 77
40 0.0769 0.0762 0.1101 0.1091
50 0.0825 0.0818 0.1388 0.1376
60 0.0995 0.0986 0.1753 0.1737 0.85 0.89
70 0.1228 0.1217 0.2038 0.2020
(b) A2 EAE (F9] : mh)
Case A Case B H] & (%)
A gk ol e EE EE A o R 2 o
(m) ARYE | REGE | YRWE | RRAE | JRYE | BHAE
7 T2 7 T 7F 7k 7
40 0.0403 0.0606 0.0400 0.0601
50 0.0793 0.1251 0.0786 0.1241
60 0.1344 0.2193 0.1332 0.2174 0.87 0.88
70 0.2404 0.3660 0.2383 0.3628
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=0 2FdA AAG TtER wAGA] Tt 34 16, TtRR A

A
21%E Ag3te A5 A4 d 2 HH Fo 89 4 gdHEAHL AY T
FAH E fadER AAT JFER AAGAE JEste Aol o #FEldd A
o7 FHoFE,

F 4-47 7h2 R A A whE A Ab

A 7+ 4 o] A Case A Case B Case B/Case A H]
[6)
(m R EEE A EEEI EEE A EEEIEEE:
g AL
) 1511 |- 1419 | 1331 | 1240
O g 0.88 0.87
_ 12588 | 11,825 | 11.092 | 10,083
(H4¥/m)
A} B AL H]
o(:;; N 2035 | 18200 | 1776 “[o1567
0 rorg 0.87 0.86
_ 13564 |+12,130%| 11,841 | 10,444
(A9 /m)
A} H 3 A} H]
T 9787 | 2410 | 2402 | 2,033
60 (A24) 0.86 0.84
2ol FAM | |
) 15,483 | 13386 | 13,345 | 11,294
(19 /m)
A} XA} H]
ere 3676 | 3,048 | 3141 | 2529
(37151
0 g 0.85 0.83
e 17507 | 14517 | 14,956 | 12,044
(19 /m)
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Fole 423m=E 7 1He EolHl= 1:0.7890]th. EolH] 1:0.789F 7= 7d
ol 28mel A&std AHF Hd AY ¥ol= Smolt
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AR A T wg 72k 875m "ol §A A AP oz WA At Case
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Case A Eo A FolAo] H] 31
Case A 2.8 0 ol 94
Case B 28~423 15

EEE R
Case C 2.8~5.0 22 155 =
Case D 2.8~423 15 S
Case E 2.8~5.0 22
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F 52 Case® wdo] w2 34 A
(a) 133 % 43(28] : MPa)

Case |84 £ |¥4F ¢94|20% 49 A g9 | GEAY
Case A 95.38 13.33 4472 153.43 1.00
Case B 93.25 12.94 44.89 151.08 0.98
Case C 92.77 12.83 44.95 150.55 0.98
Case D 91.13 13.15 48.62 152.90 1.00
Case E 94.01 12.70 48.22 154.93 1.01

(b). A AR (2] & MPa)

Case W47 $8[90% | was £u| A o | A
Case A -116.11 -15.64 =17.78 -149.53 1.00
Case B -108.37 -18.75 = 21 -148.89 0.99
Case C -107.86 -20.20 -26.06 -154.12 1.03
Case D -110.00 -16.08 =21.18 -147.26 0.98
Case E -115.51 -17.00 -23.53 -156.04 1.04
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¥ 5-3 Aty =olo WE Cased @AY : m)
Sy’ / H, t | B, |t A
Case e uf uf w w Lf Lf I
1 0.028 0.028]0.1053 | 0.1313
2 0.028 0.036|0.1123]0.1445
3 0.032 0.044[0.1229[0.1641
. 4 0.040 0.052]0.1370 | 0.1901
Case A[——| 09 [y oo 28 [0.020] 09 (7ot et oo
6 0.048 0.066 | 0.1563 | 0.2253
7 0.040 0.052[0.1370[0.1901
8 0.028 0.028]0.1053]0.1313
1 0.028 0.028]0.1053]0.1313
9 0.028 0.036 | 0.1563 | 0.2253
3 0.032 | 28 [00200 09 K0 iaT0.1053]0.1313
4 0.040 0.052]0.1123]0.1445
Case B 7571 0.9 M58 28 ool | 05 [0038[01220[0.1641 :
6 0.038 | ~43 | " 10.038]0.1370]0.1901 | 5
7 0.040 0.052[0.1444[04237| T—c———
8 0.028 | 28 (00200 090K 608101246 0.2167
1 0.028 0.028]0.1370]0.1901 | .
9 0.028 0.036]0.1053[0.1313| T
3 0.032 | 28 00201709 Ky aT0.1053 01313
oo ¢ LA g [000 0.052 | 0.1444 | 0.4237
ase . i
5 0.032 | 28 0.034]0.1053[0.1313] +— ——
0.018] 08 I
6 0.032 | ~50 0.034[0.1123]0.1445 By
7 0.040 0.052]0.1229[0.1641 o,
8 0028 | 28 (0020109 et 3001001 A T m4
1 0.028 0.028[0.1464 | 0.5358 I=m
9 0.028 0.030]0.1174]0.2171
3 0.030 0.034]0.1370 | 0.1901
4 0034 | 28 0.040 [ 0.1053]0.1313
Case D == 09 700001 —4s [90M] 99 1004470.1053[0.1313
6 0.040 0.0440.1464 0.5358
7 0.034 0.040 | 0.0894 | 0.1247
8 0.028 0.028[0.0946 | 0.1541
1 0.028 0.028]0.1048[0.2114
9 0.028 0.030]0.1200 0.3120
3 0.030 0.030]0.1340 | 0.4201
4 0030 | 28 0.032[0.1316]0.3828
Case E =21 09 700301 —5.0 1292 99 [0.03410.1109]0.2078
6 0.030 0.034]0.0893 | 0.1240
7 0.030 0.032]0.08930.1240
8 0.028 0.028]0.13400.4201
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5.3 ZztdAo mE BHH X3 A ZMHE 24
5.3.1 ZEMA U2 CHH XX

528 A HAAE ddel diste] HAZRzOHSE Fdste 1 AIAE
5-4 vt HA doll= drlo] WalelA] i Case A7F 7Hd S %ol
A debstou 4 Fole AdFolAN dAAYNF AdWsst= Case B %
Case C7} Case ARTF ZA vetyoh 28y 2 A 2 HZ FToA o] 3
A0 2 Weksle Case D 3 Case E9] A $ol= F%o] Case Aol ¥lal] =
A VEbw T g 2gH A HH 4 B FHA XF Case A7F 7V AA v
Bl o] AL HH Eolo ®Wste] wE :

a4 579 HAszmaHe o3 FHAARE HFH Hd} HA Fol| oo
et HH 4 B HH 59 $¥H4 A et =3 A
HAA A= 8-S = 53X | o8-89 95%¢l
st S9o] eV AL At

% 5-80 AAAAC wE
Aot Case AollA Case EZ Z5= 2 2
dou Hd &9 HAH d 2 FHH Fo WSk A9 e AoE Uyt
a9 5-8dA= &Y Wstete) AuiF el Hlas st AT F =
2 et A

ol A= E w 7r] Fo]7t WA &=
gto] 71t] EolE 3xxAoe® WEe= Case E9 4¢7F o &
SR A=

e

¥ 5-4 Cased HH DA 93 T L W4 A&

Aol T #F(KkN/m) A A (m?)

Cose a4 | A4 % |naeon| A4 4 | A4 F |2ae00)
Case A 23.48 17.17 26.9 5063.0 4825.4 4.7
Case B 22.73 17.86 214 5321.8 5089.9 4.4
Case C 22.60 17.86 21.0 5442 .9 5218.9 4.1
Case D 20.04 16.77 16.3 5821.2 5339.7 8.3
Case E 18.29 15.96 12.7 6173.4 5903.5 4.4
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Stress(MPa)

300 :

200 4 - - —— o — = o g- - —————G—————————7T——————— 5

L g - g |

0 _________________________________
qop | ——®— - CaseA ——— Case A N9, «
- — 8- - CaseB —®— CaseB =
| -—®—— CaseC —@—— CaseC
——A—— CaseD ——— CaseD
— — % — — CaseFE ——— CaseF " f
-200 = | T \ =3, H
Allowable Stress=247MPa 1 |
L Y s f Y -T - - - — -
| | |
00 | | |
0 80
o
A& E
360
— 320
)
— 280
o —
= i ¢
0 - o
- =
o b 240G
5] %]
- b o
-g) +—
g 9]
% — 200
3
— 160
120
Case A Case B CaseC Case D Case E
— — 8- — Weight of Steel{Before)
—a—— Weight of Steel{ After)
— — & — — Posftive Stress(Before)

—&@—— Positive Stress(After)
— — A — — Megative StressiBefare)
—k— Megative Stress(After)

9958 AA FF L A ¢ ws
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(a) EHA(A)

=) 7} o i A (m?)

Aol 1 2 3 4 5 6 7 8

Lo A 7 (0.1053 | 0.1123 | 0.1229 | 0.1370 |0.1563 | 0.1563 | 0.1370 | 0.1053
A % |0.0828 | 0.0797 | 0.0857 | 0.0823 | 0.1342(0.1342 | 0.0841 | 0.0725

o A 7 (0.1053 | 0.1123 | 0.1229 | 0.1370 |0.13090.1309 | 0.1370 | 0.1053
A % |0.0734 | 0.0805 | 0.0902 | 0.0969 | 0.1201(0.1201 | 0.1085 | 0.0724

o 27 201053 | 0.1123 | 0.1229 | 0.1370 | 0.1266 | 0.1266 | 0.1370 | 0.1053
A % |0.0744 | 0.0966 | 0.0922 | 0.0990 |0.0982 | 0.0982 | 0.1107 | 0.0744

om A A |0.0894 | 0.0946 | 0.1048 | 0.1200 |0.1340 | 0.1340 | 0.1109 | 0.0893
A % |0.0702 | 0.0787 | 0.0836 | 0.0846 | 0.1250 | 0.1250 | 0.0897 | 0.0710

(b) Th@ 2z w E (1)

A 2k . G2 RHE (m?)

2o 1 2 3 4 5 6 7 8

0 2 A 7 |0.1313 | 0.1445 | 0.1641 | 0.1901 |0.22530.2253 | 0.1901 | 0.1313
22 3101015 |0.1075 | 0.1174 | 0.1119 | 0.1655 | 0.1655 | 0.1147 | 0.0957

0 A 7 |0.1313 | 0.1445 | 0.1641 | 0.1901 |0.27380.2738 | 0.1901 | 0.1313
A 3100970 | 0.1087 | 0.1244 | 0.1353 | 0.2347 | 0.2347 | 0.1486 | 0.0955

0 A 7 |0.1313 | 0.1445 | 0.1641 | 0.1901 |0.3001 | 0.3001 | 0.1901 | 0.1313
A 3101066 | 0.1272 | 0.1383 | 0.1503 | 0.2544 | 0.2544 | 0.1647 | 0.1066

o A A |0.1247 | 0.1541 | 0.2114 | 0.3120 | 0.4201 | 0.4201 | 0.2078 | 0.1240
A 3 10.0825|0.1092 | 0.1501 | 0.1934 |0.33790.3379 | 0.1456 | 0.0833

# 1~8& 1% 569 @AM THe e,

- 138 -




Section Area(mZ2)

Moment of Inertia(m 4)

0.06

Before

— — % — — Section 1
— — 8- — Section 2
— —©—— Section3
— — & — — Sectiond
— — % — — Sectiond
— — % — — Section 6
— — & — — Section 7
— — #— — Section §
After

—— Section 1
—&—— Section 2
——— Section 3
—— Sectiond
——— Section 5
—*—— Section &
—— Section 7
——— Section 8

Case A

() A7 me F4 A% A4 ¥

Case C

Case D

Before
— — % — — Section 1
— — 8- — Section2
—— © - — Section 3
— — A — — Section4
—— ¥ — — Section$
— — % — — Section B
— — & — — Section?
— — % — — Section 8

After

—— Section 1
——— Section 2
——&— Section 3
—— Section 4
——— Section 5
—— Section 6
—+—— Section 7
———— Section §

a
| |
Case A Case B CaseC Case D CaseE
(b) AHdA mE HA A 2 HF F 1 W3t
959 ARasdel me A4 A 9 A4 Fo A 21 Wz
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N

% 5-1000 HAAAA A - Fol o Cased VAS UebllTh 2ol A 2
How EAE A& AA A9 VAow Aoz EAR e HA Fo VAe]

/Ax= Ad =ol7k A FolA 24 Wstets Case B B Case Cx A4
o] Z7tslg o AW oyl 3xFTMow WEslE Case D ¥ Case Ex= U &

2 Z+7+o) Caseoll 9 & Al

S AAsIPonE AY Eo|7t 3AFH L
RHlEZF F7bst 7] wE o] o

FZEE Z7to] Cased HA A 9 HA To Aaw" SZHol AL

o] nH HAAE e 3o

&
1 2 |
Before After I
— — - —- Section1 ——#——— Section 1 !
- — A- — - Section2 ——@—— Section2 !
1 - —--©——- Section3 ——e—— Section3 :
- — a— —- Section4 ——&—— Section4 |
- — %— — - Sections ——¥—— Section? |
— — % — — - Seclions ——*—— Section 8 |
4 — — — & — —- Section7 - —*—— Section? — — - — — e — %
— — %— — - Segction 8 ——k—— Section 8
I |
y I |
< a I I
H | |
|
|
I
2 _ - - = =
________ 3
= - === i
a I | I
I | I
I | I
| | |
| | |
0 | | |
| \ |
Case A Case B CaseC CaseD Case E

Span Length(m)
O 5-10 A@AAC BE /A
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E 5-6~3% 58 AHAAd wE HAHdd 2 HA Fo FAdE dHALS
cheR Lok,
E56H4 A% A4 Fo 4VEAA wAAD
(¢4 : mm)
Case A Case B Case C Case D Case E
3 EEIRIEERA EERIEERA EE EEE EER EEE EERIEEE:
T3
1 28 |899| 28 28 | 898 28 28 | 898 | 28 28 | 898 28 28 | 897 28
2 28 |899| 28 28 | 898 | 28 28 | 897 28 28 |899| 28 28 |899| 28
3 32 |897| 28 32 |897| 32 32 | 898 32 30 |899 30 30 |895] 28
4 40 | 886 28 40 | 893 36 40 |894| 36 34 |891]| 28 30 |895] 28
5 900 48 | 8991 28 900 38 |899| 37 900 321900 31 900 40 900 40 900 30 | 899 28
6 48 | 8981 29 38 |899| 37 321900 31 40 | 8981 40 30 | 898 29
7 40 | 886 30 40 | 8971 40 40 | 897 40 34 |897| 34 30 |897| 30
8 28 | 898| 28 28 | 897 28 28 | 898 | 28 28 | 898 28 28 |897| 28
E57 A4 AR A9 5 FREAA aAA
(¢4 : mm)
Case A Case B Case C Case D Case E
%Ud}ﬂxﬁ*ﬁ%ﬁ?ﬂ@ﬁﬁ@iﬂﬁﬁﬂ@?ﬁﬁﬁﬂﬁ?ﬁﬁﬁﬂﬁ?
T3t
1 28 | 899| 27 28 |899| 28 28 1900 | 28 28 |899| 26 30 | 899 26
2 36 |899| 35 36 1900 | 36 36 1900 | 35 30 [900| 30 30 | 898 29
3 44 | 8981 42 44 |899| 43 44 1900 | 44 34 1900 33 32 |897| 26
4 52 | 888 39 52 |895| 47 52 | 896 | 48 40 | 8931 32 34 |897]| 28
5 900 66 |898| 65 900 38 |899| 38 Y 32 |899| 32 900 44 |899| 44 900 34 |897| 34
6 66 | 898| 65 38 |899| 38 321899 32 44 18991 43 32 |899| 34
7 52 | 888 39 52 18981 50 52 1900| 51 40 | 899 38 28 899 30
8 28 1900 27 28 1899 27 28 1900 | 28 28 |899] 27 28 |899] 26
58 A4 A 2 A4 o 25 guA
(&9 : mm)
Case A Case B Case C Case D Case E
g‘a}ﬂ@ﬁ%ﬁ?ﬂﬁﬁﬁﬁ?ﬂﬁﬁﬁﬁ?%ﬁﬂﬂﬁ?ﬁﬁﬁﬂﬁ?
1t
HU,' t“,‘ H’U‘ t’“‘ HU,' t“,‘ H’U‘ t’“‘ HU,' t’“‘ HU,' t“,‘ H’U‘ t’“ HU,' t“,‘ H’U‘ t’“ HU,' t“,‘
1 | 13] | 9] 9112839 2465| 92857 2649| 9
2 9 9 11(3083 2709 10[3215 3007| 9
3 9] 2800 20 2619*9 2800 20|2736 9 [3434 30601 913730 35991 9
4 9 9 9113890 3516 94398 4190| 9
2800 20|2621 14 12
5 20 4255 3881 13(4934 4726 11
i 1 1 1 11
6 17 3950/ 18)3369| 163900| 183836 4255 3707| 13(4934 44701 11
7 9 11 11{[3240 2866| 9 3445 3237 9
—12800| 20(2619 ——2800| 20|2736
8 9 9 912832 2458 | 9 |2847 2639| 9
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905 T T T 5000
I I | — — & — - Before-Max
! | ! - =@ — - Before-Mim
4 | | 1 ——+—— After-Mak
i i i A = Ater-mi
Iy + e e
00 + —— ===
¢ I 1
- 4000 — - ——— == L e
3 I I 1 ’E\
£ b | | |
= | | | £
3 | 1 £
S S
R e i B 2 R
o I
[ 3000 4 £ fmm e e L
890 —| e ——————| B T T T B e
— —+ — - Before
: : — o Upper Flange-After(Max) ] i :
E 1 | | —=—— Upper Flange-After(im) | |
I I ——oe—— Lower Flange-After(Max) I I 1
I I | ——s—— Lower Flange-After(Mim) I I i
885 i i i 2000 i i |
CaseA CaseB Case C Case D Case E Case A Case B Case C Case D Case E
X ol 21}\_":_ ]E 21 1] _%]/\ H B Lr:]
(a) 1]:“ = - a‘j’ﬂx L (b)‘L = 2= =T =0

— — ¢ — - t,/Max({Befare)
— — o — - t,/Mim{Before)
——+— t,Max( After)
———— tMim{After)
— — = — - teMax(Before)
— — 5 — - teMim(Before)

—a— tMax(After)
—a— t-Mim({After)
— — & — - t-Max(Before)
— —& — - {-Mim({Before)
{
(

—e—— {,-Max{After)
—e—— f-Mim(After]

Thickness(mm)

I
I
|
|
Case A Case B CaseC Case D Case E
Span Length(m)
(o) Adl B A%
Oy 5-11 ARAA BE FAE F
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5.3.2 ZATMAf ME HNM BN

duE adste] A9 Eols WA Casedl WE
o B AFEFEE AAs] A EN S A
FA(FTAA7IEA T, 2008)S A& on Addn= 2007
9 =R gAAd 8], 200005 A 86kl AFEsk

F5-9 3 29 5-120] AuAAC e AN ES AEF 2d3dE ekl

N
)
o
M,
L

JE ]

A 2 Hl

ko
—

oo H4 A 2 HAA Teo Aguge ol A ko]st WMatelA % Case
ASl A7t oF 15%AEE g AA YEwth ey 2bzbe] Casedl wE A
Zu) o] Aol 5% oWz A e} ABAAe WE ol Ao gl A
o2 AaFc
T F 540 HA Zo FAF o] Case Aol H]&] Case D, E7F ¢ zro
U AR 2 Case D, E7F © A YElYZ Ye=d o|AL HH =o]o F7}
o wel SR} ZFrlemE o]s ol Almu Lol Zrlaly] wWEow W
A,
£ 59 ABAAd g2 Az e
A7 5 2 (9)) A A Zh (D) | A H & (A ure)
REEENECESEEEREEEIEEEREEE:
Case A 3,328 3,070 313 238 1,242 1,060
Case B 3,334 3,127 313 293 1,232 1,089
Case C 3,345 3,163 314 297 1,234 1,102
Case D 3,325 3,137 312 294 1,189 1,076
Case E 3,318 3,190 311 299 1,160 1,083
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o
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e
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SR
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e
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st
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e
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SRR

Fabrication Cost(Million Won)
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<
<
¢ s
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<
<
<
<
<

Case A CaseB CaseC CaseD CaseE

a9 5-12 A3AA N wE A g
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U HZ F gddo] A= Case B~Case DE E
aE WEE] A7 5% MReR g A4S Ao Ye 3#e wel s
A E A ge] ol A gl Ao ey
1_5‘———_____$ _______ #\ - — 83— — Before
| | \\ —— After
B : : \\\ :
| | \\‘
| | P
095 ——————--—-— d-————— - 4= ===

09 —

Variation Ratio of Fabrication Cost

0.85

Case A Case B Case C Case D Case E
a9 5-13 BEAAC] WE A6 S W

£ 5004 E Y ARUEE T
5-10 2 2% 5-140] el
‘%]Zjl ‘:16:9’] 7"]1— Caseoﬂ EHOH ]— ]7]— 7-]_0,] %}\L‘:_ now ‘%E]—‘;}\‘Tjr

=]

Pt

EEE 4 5
°® CaseA |CaseB|CaseC|CaseD |CaseE|CaseA |CaseB|CaseC|CaseD |CaseE
) o 3} 301 299 | 299 288 282 257 264 | 267 261 263
A 2} 1,242 | 1,232 1,234 | 1,189 | 1,160 | 1,060 | 1,089 | 1,102 | 1,076 | 1,083
s 40 39 39 38 37 34 35 35 34 34
7} 258 256 | 256 247 241 220 226 | 229 224 225
o ¥ 356 353 | 354 341 332 304 312 | 316 308 310
Z A 2,196 | 2,179 | 2,182 | 2,103 | 2,052 | 1,875 | 1,927 | 1,949 | 1,904 | 1,915
Z ol (m)F
B 13,571 [13,470(13,489| 12,995 |12,683| 11,587 |11,909|12,043| 11,767 {11,835
A (4 9)
A4 (m*) &
_ 1,148 | 1,139 | 1,141 | 1,099 | 1,073 | 980 | 1,007 | 1,018 | 995 | 1,001
A (A 9)
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I 5-160] BEAA wE AE B AFTARY WSS A9 Folzh W
stsl#] %= Case AE 7+ o2 YeElUdY A#Ss 1dste] Ar zwols W3
AN71E 4SS AY EolE WEANA & ASd v& FAAHL TR oy
AEEARlE 7o WEE Qe Aow vEhd 27 das dus neste] A4
e Ao B o ERHOE AMEY F I o BudEy
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100 —| -7
S
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o
c
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©
>
— — 8- - Increasing Ratio of Rigidity(Section 3-Before)
— — ¥ — — Increasing Ratio of Rigidity(Section 5-Before)
——&—— Increasing Ratio of Rigidity(Section 3-After)
-100 — ——¥ Increasing Ratio of Rigidity(Section 5-After)
— —#— = Increasing Ratio of Construction Cost(Before)
] —»—— Increasing Ratio of Construction Cost(After)
-150 | | |

Case A Case B CaseC Case D CaseE
Span Length(m)

a9 5-16 A A wE A 9 AR WEks

ool AN RE AT MAA AR nelste] AT HolE WFeon
ol Ao Aol A glom odY FAFHS AL dwe TEF
Agel e s gAo welshel A s

o

S

99 Ao B

has
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5.4 ZEMAAl JhEE WA A MO OHE EHe 5 X3

3 al
o} FAsHA TtER WA GAE HEkshe] wel FAFES oF 10%4 % FAs
gout g A Wt g Ao e
% 5-11 7F2 X %] Ao e doly AATH Fas
Aol A% & (kN/m) Case B/Case A ]
Case Case A Case B
44 8|44 £ 05F 3 9| AAE TEF 29 0|22 %
(%) (%)
Case A| 2348 | 17.17 | 269 | 2093 | 1533 | 267 | 0.89 0.89
Case B| 2273 | 17.86 | 214 | 20.10 | 1588 | 21.0 | 0.88 0.89
Case C| 2260 | 1786 | 21.0 | 2019 | 1641 | 202 | 0.89 0.90
Case D| 20.04 | 1677 | 163 | 17.66 [ 1486 | 159 | 088 0.89
Case E| 1829 | 1596 | 127 | 1630 | 1429 | 124 | 0.89 0.90
3 5712 7FEE w XA mE 14 FUF sEFAEA FH(G)
(&4 : MPa)
Case A Case B H] & (%)
Case 4 A HA4 5 A4 A HA 3 44 2|24 5
D D D D
Case A 155.88 197,55 15451 197.23
Case B 162.24 202.92 160.92 20251
Case C 159.99 201.69 158.64 201.31 99.1 | 99.8
Case D 157.64 188.71 156.38 188.45
Case E 152.6 172.84 151.40 172.52
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F 5-130 ZhRE A GAed wE dEA 5l dw2xEdE Wss FHog
L il

# 5-13 7FR R wA g Al el whE dH A (A) 2 SR E(D)
%]
8

(a) ©HA(A)
Case A(m?) Case B(m?) 1] & (%)
ARWE | REdE | ARUE | RRUOE | ARdE | RRdOE
3 72 3 73 3 2

Case A 0.0857 0.1342 0.0848 0.1327
Case B 0.0902 0.1201 0.0892 0.1187
Case C 0.0922 0.0982 0.0914 0.0971 1.02 1.14
Case D 0.0836 0.1250 0.0828 0.1235
Case E 0.0795 0.1070 0.0788 0.1060

(b) =22} = E (I)

Case A(m®) Case B(m®) H| & (%)
ARWHE | ERYE | ARWE | HEAE | ARWE | L RdE
T3 it T3 -2 T3 T3t

Case A 0.1174 0.1655 0.1162 0.1637
Case B 0.1244 0.2347 0.1231 0.2319
Case C 0.1383 0.2544 0.1371 0.2516 1.02 1.14
Case D 0.1501 0.3379 0.1486 0.3338
Case E 0.1789 0.4002 01771 0.3961
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£ 5-1de) ZFR R A GA mhE ARFANE Gehgdth R A
2 : o)

F13% A=

o
=2,
2
2
>,
(i,
N
N
t
g
=
)
o
=,
it

¥ 5-14 7FE2 R v XA Ao g AFEF AR
Case A Case B Case B/Case A H]

: L Abn
R EEIEE R AEERIEEEAEERIEEE:

2,196 | 1875 | 1948 | 1,663
Case AlSroror o 0.87 | 087
13571 | 11,587 | 11,830 | 10,088

2,149 | 1,933 | 1,908 | 1,716

71 o] ]:O]- :Jg_/\]‘ﬂ] 088 088
13,470 | 11,909 | 11,813 | 10,385

Case B

2,172 |#1,916. | 1928 | 1,700
o A 0.89 | 0.89
o [¢)

13489 | 12,043 | 11,967 | 10,679

Case C

2,101 | 1,906 | 1,858 | 1,685
Torer A 0.87 0.87
12,995 | 11,767 | 11,277 | 10,212

Case D

2050 | 1917 | 1811 | 1,694

Case E— ol AW 0.87 0.87

12,683 | 11,835 | 11,020 | 10,282
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