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Abstract

In this paper, the modified live-load and designed formula are studied according to the fact the highway bridge design
specifications are recently revised. The two examples for composite steel plates and PSC girder bridges are studied. The envelope is
analyzed with the finite element models and lateral load distribution method applying the existing highway bridge specification(2010),
the newly revised highway bridge specification(2015) and AASHTO LRFD. In case of composite steel plates, length changes between
spans are studied, and in case of PSC girder. changes of the number of cross-beams and spans, and span-lengths, are analyzed.
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Fig. 1 Design live load

Table 1 Multiple-lane loading factor

KHBDC KHBDC
Lanes AASHTO 2010 2015
1 1.2 1.0 1.0
2 1.0 1.0 0.9
3 0.85 0.9 0.8
More than 4 lanes 0.65 0.75 0.7
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Fig. 2 Plane grillage model
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Table 2 Lateral distribution formula for live load

Formula Interior girder Exterior girder
M S \04 §\03( K, 0.1 1
o | One lanes | 0.06+ ( 4300) (f) 7;5 lever rule : ml(%)
m s
€ | More than 06( g\02( K, |01
n 0. U7o+( bl ) (ﬁ) (—a)

t | two lanes 2900 L]\ L 2800
S d
}S] One lanes 0.36 + 7600 leverrule : ml( Sl)
e
More than s s )2 d,
a 0.2+ —o——
r | two lanes 3600 | 10700 3000
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Special N, XD
. - R= +—
analysis N, 2 ,
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Fig. 3 Longitudinal section of PSC Girder Bridge
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Fig. 5 Section dimension of PSC girder and tranverse
beam(mm)

(b) Tranverse beam
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Table 3 Property of structural members

Elastic modulus | Poisson’s Weight per unit
(kN/m?) ratio volume (kN/m?)
C40 30,867,000 0.18 24.52
Cc27 217,782,000 0.18 24.52
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Table 4 Distribution factors of interior girder
(a) Distribution factors by AASHTO

L Moment Shear
(m) ne lan more than ne lan more than
one lanes two lanes one 1anes two lanes
30 0.476 0.684 0.702 0.863
45 0.414 0.614 0.702 0.863
60 0.375 0.570 0.702 0.863
(b) Distribution factors by KHBDC 2010
L Moment Shear
(m) one lanes | ¢ than one lanes | ¢ than
two lanes two lanes
30 0.396 0.684 0.585 0.863
45 0.345 0.614 0.585 0.863
60 0.313 0.570 0.585 0.863
(c) Distribution factors by KHBDC 2015
L Moment Shear
(m) ne lan more than ne lan more than
one lanes two lanes one 1anes two lanes
30 0.397 0.616 0.616 0.777
45 0.345 0.553 0.585 0.777
60 0.313 0.513 0.585 0.777

Table 5 Distribution factors of exterior girder
(a) Distribution factors by AASHTO
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Table 7 Live load distribution factor

(a) Finally determined distribution factors of interior girder

L Moment Shear

more than more than
(m) one lanes one lanes

two lanes two lanes
30 0.831 0.685 0.831 0.705
45 0.831 0.615 0.831 0.705
60 0.831 0.571 0.831 0.705

(b) Distribution factors by KHBDC 2010

L Moment Shear

more than more than
(m) one lanes one lanes

two lanes two lanes
30 0.692 0.685 0.692 0.705
45 0.692 0.615 0.692 0.705
60 0.692 0.571 0.692 0.705

(c¢) Distribution factors by KHBDC 2015

L Moment Shear

more than more than
(m) one lanes one lanes

two lanes two lanes
30 0.692 0.571 0.692 0.634
45 0.692 0.513 0.692 0.634
60 0.692 0.476 0.692 0.634

Table 6 Distribution factors by special analysis

Moment & shear| AASHTO |KHBDC 2010 |KHBDC 2015
1 lanes 0.540 0.450 0.450
2 lanes 0.802 0.802 0.722
3 lanes 0.786 0.832 0.739

134 sEMMTETEE =27
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L AASHTO KHBDC 2010 KHBDC 2015
(m) |Moment| Shear |Moment| Shear |Moment| Shear
30 | 0.684 | 0.863 | 0.684 | 0.863 | 0.616 | 0.777
45 | 0.614 | 0.863 | 0.614 | 0.863 | 0.553 | 0.777
60 | 0.570 | 0.863 | 0.570 | 0.863 | 0.513 | 0.777
(b) Finally determined distribution factor of exterior girder
L AASHTO KHBDC 2010 KHBDC 2015
(m) |Moment| Shear |Moment| Shear |Moment| Shear
30 | 0.831 | 0.831 | 0.832 | 0.832 | 0.739 | 0.739
45 | 0.831 | 0.831 | 0.832 | 0.832 | 0.739 | 0.739
60 | 0.831 | 0.831 | 0.832 | 0.832 | 0.739 | 0.739
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Fig. 7 Moment and shear envelopes
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Fig. 6 Moment and shear envelopes of the interior girder for 2-span PSC bridge with 4bm span length
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Table 8 Dimension of cross-section(mm)

t, t, t, b, t, h,
Secl 16 480 20 480 12 2000
Sec2 24 480 28 480 12 2000
Sec3 40 480 40 480 12 2000
Cross beam 10 180 10 180 10 900
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Table 9 Live load distribution factor

(a) Finally calculated distribution factor of interior girder

AASHTO KHBDC 2010 KHBDC 2015
Moment| Shear |Moment| Shear |Moment| Shear
Secl | 0.637 0.84 0.637 0.84 0.573 | 0.756
Sec2 | 0.648 0.84 0.648 0.84 0.583 | 0.756
Sec3 | 0.663 0.84 0.663 0.84 0.596 | 0.756

L(m)

(b) Finally calculated distribution factor of exterior girder

AASHTO KHBDC 2010 KHBDC 2015
Moment| Shear |[Moment| Shear |[Moment| Shear
Secl | 0.864 | 0.864 0.8 0.8 0.72 0.72
Sec2 | 0.864 | 0.864 0.8 0.8 0.72 0.72
Sec3 | 0.864 | 0.864 0.8 0.8 0.72 0.72

L(m)
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