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Comparison of reaction force and contact pressure on design truck
load of slab bridge supported by MSEW abutment

Hong-Bae Kim, Heui-Soo Han'
Department of Civil Engineering, Kumoh Institute of Technology

|

2 % 2 d7oMe EFELHR AAHE SHEwe HA Bo5S =R EA|7]%(2010)9] DB-249F =2 EA 7]
FRAGEHEAH)(2015)2] KL-5100.2 F24 st F2604 2H2Re AHgd SEwo) vt B
Exdo] Z-&sts AAYGC] dsf v HES +FstAT. Lol FEHE B2 w49 §79 Tl met o2
A E AT @733l His) A&molA moof 5= whElo] Aase AR Uey. FEo|4 23, LekgE
= Aol ofjt wklo] ofF 28) o4 A At *H%’iﬁﬂﬁ, gslgol A o] mAe gl Aoz Aot
BAERH] A&ste AU BFNA 7 2A AAHHUAS. olesled SRl WE FF2 drider A4
AT mEbA, AKaoM wdje] A8 Wt W]% o] ZA A =7] mii, Szt —U—%Eq’f A& 2o
HAERHE A&ste Zlo] 2t Aoz dg=gie. BdEwh ] A485e ey 3% £ gt 240
wet e g, dtt B F49 Ao FAY =7 FF RS

Abstract In this study, the structural analysis was conducted to the comparison of reaction force and
contact pressure on the design truck load (DB-24 and KL-510) of slab bridge supported by MSEW
abutment. As a result of the structural analysis, the reaction force acting on the abutment at the
continuous bridge was reduced rather than the simple span bridge. The reaction force due to the dead
load was estimated to be about twice as large as that of the live load, and the influence of the live load
on the total reaction force was relatively small. The contact pressure of the MSEW abutment was
estimated to be the largest in the simple span bridge. The influence of contact pressure on the type of
live load was relatively small. Therefore, it is considered to be more advantageous to apply the MSEW
abutment to the continuous bridge than to the simple span bridge because the contact pressure acting
on the abutment on the continuous bridge is estimated to be small. Since the reaction force and the load
sharing ratio acting on the MSEW abutment depending on various conditions, it is necessary to examine

the contact pressure in various types of bridges and specifications.
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Fig. 1. Standard figure of true MSEW abutment [6];
(a) Cross-section view of abutment
(b) Arrangement of abutment

&Y BAENdE EAQ W3S A A,
B did oz Hygo] B8=EA ek AA ] B4l

4H BAARE A8, HeARE BYUS 285
52 9eH6-7). A Bl et WA kA 7



HAERdE AR "

=L EED)

] S A, AA EZ}' H—‘:— Coulomb T}

3/ B Bilinear HW-E 7HItkaL 7}
1‘41 7] 29] At wjx|of| whet ot He

Hrt. o] ot HoA HAG/g B

051*7, EAAC] It QbHgo] FAHh

Fig. 2= BZEDHC] vl g4l et 2o 14g
o] B AA7L DA A BEolFe IdoltHo). &
SERTA E2WEATA(2018)[71014 AASE BAE
ot AAARC s v SRS B 22 FEolA
omf, o719 wiXjol| uwet o IS WYAHES
Fig. 29} Zo] AAst=S ot

~m~s

Ol
=

0. 3H'» A03H'»
LINE OF MAXIMUM LINE OF MAXIMUM
4 TENSION 4 TENSION
H2
B 1
l |[—
ACTIVE ACTIVE |
¥ RESISTANT RESISTANT
H ZONE e H - T ZONE it
J H2 J
- B—— <+ B »

(a)

«03H>

LINE OF MAXIMUM

TENSION

1
ACTIVE |

ZONE RESISTANT
ZONE

-

B

(©)

Fig. 2. Line location of maximum tension on MSEW
abutment depending on seat geometry [9];
(a) Case 1, (b) Case 2, (c) Case 3
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Fig. 3. Variation of stress ratio with depth in a
MSE wall [6];
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Fig. 5. Standard cross-section view of highway road in
Korea Highway Corporation (four lanes) [1];
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Fig. 6. Cross section of slab bridge;
(a) Drawing of cross section
(b) Drawing of longitudinal section
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16.92kN/n& Afatstict.

A AFE3EL Fig. 701 AAE vRe} Zo], A
AAN =2 WAA7IZ(2010)[8]0] AAE ERE
(Fig. 7 () =20 AA7IEEHAVSHEAE)O1] Al
Al 22EH(Fig. 7 (b)E 22 Aottt Fig. 7 (a)
9] DB-24= & FFol 432kNolH(47]A, w=
240kN), Fig. 7 (0)9] KL-5102 510kNLZ <F 18.0%
S7F=30

Fig. 82 £{Bw 9] o4 ndl2 TAskET}
5, J23 AR st s UErd
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Fig. 8. Structural analysis model;
(a) Simple span of length 13.5m
(b) Two spans of length 27.0m
(c) Three spans of length 40.5m
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4. FX5HM ZAat
4.1 xsHA Zot

Table 12 @47 £ B (A 13.5m)9] =304
23S vl Aot & B O] 1HsHE(DL) oJgt
gL 7k wojojlA 2,078.3kNo2 55 Yelgth.
AFE 2] oLl 9t RHEL FEAA
of%t =2 wWAHA7](2010)9] DB-24°1A4= 1,081.8kN
o= T2 WA EEHAVSE A AH)(2015)[919]
KL-510014% 1,254.0kNo| AFH=Qict,

n=F HA Y gols w2 DB-24= 2,150.7kN,
KL-510< 2,490.6kNCo.& KI1-510°] 15.8% A et
gt A 2] F S Fig. 70 UeRd vie} Zo),
18.0%7} S7F=I AT, AA) §H2 15.8%3t S7F=3ic

Table 1. Reaction force of bridge bearing with
simple span by structural analysis

Design Reaction Al A2 Total
truck
DL(kN 2,078. 2,078.2 4,156.
DB-24 (kN) 78.3 7 ? 5
LL(kN) 1,081.8 1,068.9 2,150.7
DL(kN 2,078. . .
KL-510 (kN) ,078.3 2,078.2 4,156.5
LL(kN) 1,254.0 1,230.6 2,490.6

Table 2= 277t S Ba(A 27.0m)2] T34
Z3Z Yehd Aolth. & B w0l 1 AsE(DL)ol 95t
w2 7k wrjjollA 1,493.9kNC & SU3 2hS B
T 5455 6kNCE wHiich 2 1435153 %
A5t & 1HEL 8,443 3kNL & w7ttt &
7h=] it

Goks(Ll)ol W AR Wil v AlktolA,
DB-24% 1,006.1kN<, KL-510<2 1,161.20kNS UE}
Wolow, w3F AA sy wiEHoZ DB-24+
3,432.1kN, KL-5102 4,191.5kNo& eR}, KL-510
0] 22.1% (= (KL-510 - DB-24) / KL-510 = (4,191.5
- 3,432.1) / 3.432.1 = 0.221) A A=A

Table 2. Reaction force of bridge bearing with 2nd
span by structural analysis

D;jlin Reaction Al Pier A2 Total
DB-24 DL(kN) 1,493.9 | 5,455.6 | 1,493.8 | 84433
LL(kN) 1,006.1 | 1,439.2 | 986.8 | 3.432.1
KL-510 DL(kN) 1,493.9 | 5455.6 | 1,493.8 | 8,443.3
LL(kN) 1,161.2 | 1,892.6 | 1,137.7 | 41915

516

Table 32 377t £HEI(IH 40.5m)9] FZ34
AE vehd o', B wo] 14sEDL)e] o5t
"L 7k wrjjofA 1,628 9kNOE SUsH 2 X qich
DAL 4,735.7kNeE wojHtt & 1H3ES A
AsI¥oH, & 1G5 12,730.1kNOZ 2747kE )
S7F=E9A

AFE mde Feks  §Eoex  DB-24&
1,000.1kN, KL-5102 1,154.6kNe] AFg=| et waF
AA 9 g5} vtgo g DB-24+= 4,786.3kN, KL-510
£ 5948 7kNO& KL-510°] 24.3% A A= Qich

Table 3. Reaction force of bridge bearing with 3rd
span by structural analysis

Design

truck Al

Reaction P1 P2 A2 Total

DL(kN)
LL(kN)
DL(kN)
LL(kN)

1,628.9
1,000.1
1,628.9
1,154.6

4,735.7
1,410.2
47357
1,818.6

4,737.1
1,395.8
4,737.1
1,840.2

1,628.4
980.2
1,628.4
1,135.3

12,730.1
4,786.3
12,730.1
5,948.7

DB-24

KL-510

Table 4= w9 Aol w2 &5 Hlwst 23
ojt}, @7t WA= 15.8% (= (KL-510 - DB-24)
/ KL-510 = (2,490.6 - 2,150.7) / 2,150.7 = 0.158),
2737 wEo| A= 22.13%, 3787H2 24.29%E KL-510
ol ot &otg whgo] IA AE It A%l Sl
et gl F7MEE A STHE I

Table 4. Reaction force of the live load according to
the length of the bridge

. 1st span 2nd span 3rd span
Design truck (13.5m) 27.0m) (40.5m)
DB-24 (kN) 2150.7 3432.1 4786.3
KL510 (kN) 2490.6 4191.5 5948.7

Ratio (%) 15.80 22.13 24.29
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