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Behavior Analysis of Approach Slabs of IPM Bridges according to
Unsupported Length and Settlement
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Abstract The approach slab plays an important role in the driving comfort of the connection section on a bridge.
On the other hand, the approach slab only calculates the section force of a simple beam, and does not analyze the
behavior. In this study, the unsupported length and settlement of approach slabs of IPM Bridges were examined using
structural analysis. First, the section force was calculated by designing a simple beam, according to the length of the
approach slab. The structural analysis was conducted to examine the behavior of the unsupported length and
settlement. As the result, the bending moment decreased when the unsupported length was increased, and the bending
moment increased when the settlement was increased. In addition, the design section force was estimated to be larger
than the force of structural analysis, and the design of the approach slab according to the design guideline showed
no problem in stability. Nevertheless, the vertical displacement exceeded the maintenance criterion of a 1/200 curve
when the settlement exceeded 10 mm regardless of the unsupported length. Therefore, excessive settlement occurs in
the reinforced earth retaining wall supporting the approach slab, and the design bending moment may be exceeded.
Therefore, strict management is required.
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Fig. 1. Factors of differential settlement and bump in
connecting slabs of bridges [1]

)J—g] Z]:x]

BT %
] —I‘F‘OZ]

Walkinshaw(1978)+= 2.5 in ©] sk
Hed E9S =¥ vtz RISSITH2]. Bozozuk
(1978)[3]+= 31843l FF 2% 3.9 in o 3o
2E 20 inZ 2EX%oH, Long et al. (1998)[4]2}
Wahls(1990)[5]5 74} 1/2000] B4E Azbsls 7%
o= APt U] A, IR ERFAH2012)[6]0
AE AAF 12005 FAHE 7EoR2 AT

kA AFH npg} o] wEk PR BEukal 29l
< e o R AAHE FAYE wgje} Auke]
3} o] witol] MAE L) T gt 14

ol

651

8 o

e

o] WEHIPM Bridge, Integrated and Pile bented
abutment with Mechanically stabilized earth wall
Bridge)S W&ttt E4EEld AA2 woh k(o]

o), EYQEed wE)S Fig 29 2o] F4e BEe B
ot HAE S, 4Rl welt AlshE QA4
wd), 283 YA g AX R 7)E dAE L5
P z(els), HAME BE7) 22 T 0P FAE o
w]geh7].
Cycle control joint Super-structure
A h sl -
I \ Eproac slab \
| T i L
— End diaphragm Pier cap
s Pile cap .
Pier shaft —
Pile bent
foundation

Pier foundation

Fig. 2. The side view of IPM Bridge [8]

= 2 3AH2009) [9]9] AA)

0%= A 7Fo &2 s

i
MY <
o
il
i
i)
o
Ru
_orl',
Y



A=A71E8 8] =2 A A9 AsE, 2018

Length of approach slab (L)

Unspported length (X)
]
v

!

| |
x - e
_nl_[

MSEW H

JI —

Fig. 3.

:
T

.
.
>

5.
=
.
A
The approach slab of IPM Bridge

B Aol e QA4 wea AEo] §
28 weke] A&z anol va) w4
of wWe A5 Adar. A

S| RARTA b |
]

(2009)[9]1¢} EHEEE L%k 74]%12' (2016)[8 I A

Z

2 oA e HEEHE Y dig AAVIE]
A7172009)[10]3 =247 2 3(2009)[11]9]] wel %
Ssgjue] dA FRNES A
sHjBe) Agete Alets ) g
3 T EE A FRdE

ki
i

o b m o

CiHEd AbX]

2.1 EhHE AR

2.1.1 Alstsoll 2t

HEggre] A=
O 23l TR E AL
T2 Aletedt Zekss e eith
] 5ot

WA, AEEU R AeS sk A ()3 2k

Bt

2
=
He&E
K

gzl
S

2

o~
=

1
Aeh5-2

w; =yXt 1)

X 2AsE(kN/m)elH, =

652

i
H

d Tl
_O‘l"
52
oo

]
)

ki
o

[\

A71A, M= 248kl o
o] #Aojeltt.

—-
N

e, N
ok
o\

Florlo M

ob

o

2

lo
EL’TP.'-'

K
N
[rﬂ

ZDB3E) wE 2E35(DL

w3 Aol

F
r_{

ol
-

b \0_{)1

i)Y
=

[z
rr

o
off
1o

off
M
3

m
=
=a
o

=2

b
o
s
EL
oly
rlo

T

N
-
o

id
Ach

Table 1. DB load [10]

Total
load
1.8W
(kN)

Weight
w
(kN)

Rear wheel
load 0.4
(kN)

Front wheel
load 0.1
(kN)

Load
grade

Bridge
grade

240 432 24 96

180 324

q7|1A, L Az o|(m)oltt.
L=2AA7132009)[10]° whe}

Glaiasy

2338 4
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Table 2. Results of calculation of section force
according to length of approach slab

Length 4 6 8 10 12 14
(m)
174
" 203.7 219.8 235.1 250.2 265.1 280.0
(kN)
M,
' 203.7 | 329.7 | 4703 | 625.5 | 7954 | 979.9
(kN'm)
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Fig. 5. Results of calculation of section force according to
length of approach slab; (a) Shear force (b)
Bending moment
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