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Lateral Buckling Behaviors and Ultimate Strength of
Rational Steel 2-Girder Bridges under Erection

AERT - B EARR - IR
Michio FUKAYA, Kuniei NOGAMI and Tetsuya YAMASAWA

"I JFE T v=7 U (B) SRETFEEHRREE (T 230-8611 ¥R AR TR R KILHET 2-1)
T RS K FBEER KERTFHAR AR THEHER (T 192-0397 HHREEFL/NL-FimAR 1-1)
T BAUSIREBN T KR T e R EA T#ER (T 192-0397 HAHAETFHEAR 1-1)

This paper presents the ultimate strength and the lateral torsional buckling behaviors of
simplified steel I-girder bridges which was composed of twin main girders and floor beams
under erection. The span length, the distance between the centers of main girders, the distance
between the floor beams, the stiffness and the position of floor beams are used such as the
design parameters and 3D elasto-plastic finite displacement analysis are carried out. It is found,
in all cases dealt with in this study, that the ultimate limit behaviors of 2-girder bridges can be
classified into the five modes concerning of buckling and ultimate strength, and it is proposed
L/B > 15 as the limit value which needs stabilty verification in the realistic bridge area where

A/L < 0.20,1; /1 < 300 becomes.
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B-1 534t 2 THHE
£-1 THOKE Tk
L (m) [ 5] 72] 90
R (mm) | 2880 | 3520 | 4000
tw (mm) 18 22 25
biu {(mm) 560 685 778
tru (mm) 35 43 49
bﬂ (mm) 800 978 1111
te (mm) 38 47 53
AXY (mm?) | 1018 | 15.29 | 19.70
% 1010 4
I (mm?) | 13.97 | 31.40 | 52.24
I><108 ( 4 -
X207 (mm?) | 21.35 | 48.19 | 79.85
x 1014 6
I (mm®) | 33.11 | 1114 | 2395
x107 4
JEYY (mm*) | 2.823 | 6.449 | 10.65
£-2 BT A—H
L(m) | 54 | 72 [ 90
A (m) 3.6, 6.0, 10.8 | 4.8, 8.0, 14.4 | 6.0, 10.0, 18.0
If 2.87, 4.78, 7.76, 11.80, | 11.80, 20.10
(x108mm*) | 11.80, 29.20 | 20.10,29.20 | 29.20, 41.10
5 3.0, 3.6, 4.0, 4.8, 5.0, 6.0,
(m) 4.5, 6.0, 9.0 6.0, 8.0 7.5, 10.0
o 0.20, 0.40, 0.20, 0.40, 0.20, 0.40,
st/ b 0.60, 0.80 0.60, 0.80 0.60, 0.80
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%4 FEM BT ET LV EBRET—F

=7 |\ L A | I, | B %Ii’— wmE—F  ®FA% | L | x| I; | B Z'f L wme—r

EAEFA | 54 | 6.0 | 11.80 | 6.0 | 040 | E—FI L7217 || 72 ] 80 | 29020 | 48 | 040 | E£—FII
L54-1 54 | 3.6 | 11.80 | 9.0 | 0.40 | E—FI L72-18 [ 72 | 80 | 2020 | 40 | 040 | ®—FII
L54-2 54 | 3.6 | 11.80 | 6.0 | 040 | E—FI L72-19 || 72 | 144 [ 1180 | 80 | 040 | ®=—F1I
L54-3 54 | 3.6 | 11.80 | 45 | 040 | E—FI L72-20 || 72 | 144 | 11.80 | 6.0 | 040 | €— F1II
L54-4 54 | 36 | 11.80 | 36 | 0.40 | E—FIV L7221 |l 72 1 144 | 1180 | 48 | 040 | E—FII
L54-5 54 | 36 | 11.80 | 3.0 | 040 | E—FII L72-22 |l 72 | 144 | 11.80 | 4.0 | 0.40 | E—F1II
L54-6 54| 6.0 | 287 | 60| 040 | E—F1I L7223 || 72 | 144 | 2920 | 6.0 | 040 | E—FII
L54-7 541 6.0 | 478 | 6.0 | 040 | EF—FI L90-1 |l 90 | 6.0 | 11.80 | 100 | 0.40 | E—FKI
L54-8 54 { 6.0 | 11.80 | 9.0 | 0.40 | E—FI 1902 Il 90! 60 | 1180 | 75 | 040 | E—FI
L54-9 54 6.0 | 11.80 | 9.0 § 020 | E—FI L90-3 | 90 | 6.0 | 11.80 | 6.0 | 040 | F—FII
L54-10 54 | 6.0 | 11.80 | 6.0 | 0.60 | E—FI 1.90-4 90 | 6.0 | 11.80 | 5.0 | 040 | E—FII
L54-11 54 | 6.0 11.80 | 6.0 | 0.80 T—FI 1.90-5 90 | 6.0 | 29.20 | 10.0 | 0.40 F—F1
L.54-12 54 | 6.0 | 11.80 | 4.5 | 0.40 TR L90-6 90 | 6.0 | 2920 7.5 | 040 | E—FIV
L54-13 54 6.0 11.80 | 3.6 | 0.40 - R IV L90-7 90 6.0 29.20 6.0 0.40 =— F 1
L54-14 54 | 6.0 11.80 | 3.0 | 0.40 E£—FII 1.90-8 90 | 6.0 | 29.20 | 5.0 0.40 T K11
L54-15 54 | 6.0 | 2920 | 6.0 | 040 | E—FI 190-9 |[ 90 | 10.0 { 11.80 | 100 | 0.40 | =—F IV
L54-16 54 1 10.8 | 11.80 | 9.0 | 0.40 | E—FV L90-10 |l 90 | 100 | 11.80 | 7.5 | 040 | E—F1I
L54-17 54 | 10.8 | 11.80 | 6.0 | 0.40 | E—FV L90-11 | 90 | 10.0 | 11.80 | 6.0 | 0.20 | ®—FI1I
L54-18 54 1108 | 11.80 | 45 | 0.40 | EF—FV L90-12 | 90 | 10.0 | 11.80 | 6.0 | 040 | ®—FII
L54-19 54 1 108 | 11.80 | 3.6 | 040 | EF—FV L90-13 || 90 | 10.0.| 11.80 | 6.0 | 060 | EF—KII
L.54-20 54 | 10.8 | 11.80 | 3.0 | 0.40 | E—-FII L90-14 || 90 | 10.0 | 11.80 | 6.0 | 0.80 | E—FII
L72-1 72| 48 [ 1180 | 80 ] 040 | E=—FI L90-15 || 90 | 10.0 | 11.80 | 5.0 | 0.40 | EF—FII
L72-2 72| 4.8 | 11.80 | 6.0 | 040 | E—FIV L90-16 | 90 | 10.0 | 20.10 | 6.0 | 040 | F—FII
L72-3 72| 48 | 11.80 | 4.8 | 040 | E—FII L90-17 || 90 | 10.0 | 29.20 | 10.0 | 0.40 | E—FI
L72-4 72 1 48 | 11.80 | 4.0 | 040 | E—KFII L90-18 || 90 | 10.0 | 2920 | 7.5 | 040 | E—FIV
L72-5 72| 4.8 | 2920 | 6.0 | 0.40 | E—FI L90-19 || 90 | 10.0 | 20.20 | 6.0 | 0.40 | EF—FII
L72-6 72| 80 | 7.76 | 60 | 040 | E—FIV L90-20 || 90 | 10.0 | 29.20 | 5.0 | 040 | E—FII
L72-7 72| 80 | 11.80 | 80 | 0.40 | E—FI L90-21 | 90 | 10.0 | 41.10 | 6.0 | 0.40 | E—FII
L72-8 72 | 80 | 11.80 | 6.0 | 0.20 | E—FIV L90-22 || 90 | 18.0 | 11.80 | 10.0 | 0.40 | E=—FII
L72-9 72 | 80 | 11.80 | 6.0 | 040 | E—FIV L90-23 | 90 | 18.0 | 11.80 | 7.5 | 040 | F—FIII
L72-10 72 | 80 | 11.80 | 6.0 { 060 | E—FIV L90-24 |l 90 | 180 | 11.80 | 6.0 | 040 | F—FII
L72-11 72| 80 | 11.80 | 6.0 | 0.80 | E—FIV L90-25 | 90 | 18.0 | 11.80 | 5.0 | 040 | ®—FII
L72-12 72| 80 | 11.80 | 48 | 0.40 | ®—F1I L90-26 |l 90 | 18.0 | 29.20 | 10.0 | 0.40 | E—F I
L72-13 721 80 | 11.80 | 4.0 | 0.40 | E—FII L90-27 || 90 | 18.0 | 2920 | 7.5 | 040 | E—FII
L72-14 72 | 80 | 2010 | 6.0 | 040 | E—FIV L90-28 || 90 | 18.0 | 20.20 | 6.0 | 040 | E—FII
L72-15 721 80 | 2920 | 80 | 040 | E—FI L90-29 || 90 | 18.0 | 29.20 | 5.0 | 0.40 | E—FII
L72-16 72| 8.0 | 29.20 | 6.0 | 0.40 | E—FIV L, A, B:[m], If: x10%[mm?]

ZOETITHE, ¢ ~ 40 N/mm T2 FHBEENE
BICXERRICBWT 1 20t — N THH-bik
BALEFR~KE CEMDR, 2ERBEER
RBLEALD. £ LT g, = 42.30 N/mm THREHRA
WHEICE L%, RECES. B TIREMNE— FME
G

B N T (BHTHEE & SRR R O RR) 13,
BHTREIR OSBRI AWEA, B coTH 0 R
RREBIE AR T L0 b EHTEEROBEEREN 4
CHE—FTHB. Bxif, LO0-27TET VNI OE—
FIZoEN5. Z0F— Rk, BEBERITIZEWT
W OBERE A LT &b, B-8 DX 5 iC B
Br & R 2B 2 Y g, = 37.38 N/mm THKFIRRM
BIETSH. FLTEO%, 2EEENER &
1231 2 EHTORRBEE OB R ORIV AEBICE S
(X-9).
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RIZET 5 2EN BN SR 4 U D SRR R
RATEICET DR, EHMRO—EBERT D2 &1
Lo THRBBARL2DE—RTHD. HlxiE, L72-9F
FTHANZOE— FIZoEIND. Zoe— NI, E-10
VAT XD (BB REAT S M AR AT & RIARR R T 2
FHBREP T DL BB A LT FR~Tbi
724, FORDEEICEBW T BN O —iz i
BAELDZ LT, HEBUEERAME 68.94 N/mm
D 932%TH D qp = 64.28 N/mm THBRFRIEE T
2D, FO%, XEHPROBEHEER IO PR L0
AT T AR TERERSER UBECED (B-11).
F— RV (EHTOMEN: & BT OERR) ¥, #
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JEIEIT AT, FHE O ICBRBE 52 & TR
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17 ETFABIOE- FICGEIND. ZOT— R,
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H-5 BOBMAEEBALT— R (1045) (£— F L AKEFL)

BT D ENORIRERE A CD0, BBEARENM
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SO—IBRER L, ¢, = 60.59 N/mm THEHTHIEE %
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REIE By RETHRTF & Le®-2 DE/RT A —
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L/B OHKIZ LY BBARE (ay,) HETT25. ¥
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PR B A REE LV EHTT R OWMMAREE— N
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B-14(b) 1%, BHTA$%E A/L = 011 &—EIT L,
THTRIRE (B) & XMi& (L) 28 {bswTHibn= L/B
& ay, DERTHD. K26 AR (B) OERICHE
5 L/B DYKRIZE>Tay, HMETFLTWSD. Zhid,
EMREIREED S 2 LIZE D 2 THHEO R T OHE
SRR, BREEICK L TAFIREBE LR D7D TH
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