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Structural Analysis Models to Develop Live Load Distribution Factors
of Simply Supported Prestressed Concrete |-Girder Bridge

1

—

AAEYAE 232 E
|

o|-
1x [H

zg

o} & %t 2] n} of*

 wese S e

02

Lee, Hwan-Woo Kim, Kwang-Yang
(=28 20079 118 229 MAERY @ 20084 18 9¢)

By
>
m
I
fm
rw

az 7iti 23] BHE AASAL AV 9B FIAN DA A4 2343

: I EEI I T T
PEER L EEE LRSS
bzpe) g 4ol BEFEue] vz

L
R
uf
=
o
=
gk
i)
_X;_,
o2
.L.
E_':,
mlm
ol-m —\U
X o 2

} o2
ot ‘d-?éﬂri"i ¥ E\’J*EEH*E *ii} Ae
) Azl Bdo] i dte] A8 2l Held g A
Hu ae 2 st s E7stn Bt vXE A3l nad A 4 : S
H 37 26% ol gelAe BRI me FFo] AUk wtA A dtgast d4E 1 FA
HEYE FASA vt E d o] A Aoz MY AHdA AdE FA gv 2EL [¥ ZY2EYRE
ZAYUE At aFe] gatF oAl Ade A HF R mdzA dFsg

Absiract

Structural analysis models to develop live load distribution factors of simply supported prestressed concrete I-girder bridge
should have the precision of the analysis results as well as modeling simplicity. This is due to the numerous frequency of
structural analysis needed while developing live load distribution factors. In this study, an appropriate structural analysis model is
selected by comparing previous researchs studies and models used in practical design. Also, the influence by the flexural stiffness
of barrier and diaphragm on the live load distribution had been analyzed through comparing the numerical analysis and
experimental tests. As a result, the model that the eccentric girder and the barrier and diaphragm are connected to the deck plate
was appropriate in satisfying both accuracy and simplicity for structural analysis of simply supported prestressed concrete I-girder
bridge. However, the barrier was analyzed to have insignificant influence on the live load distribution in spite of its variation of
stiffness. The eccentric diaphragm showed little influence at 25% or higher of flexural stiffness. From the results, a model that the
girder is rigidly connected to the deck plate in consideration of the eccentricity, the barrier is ignored and the whole section of
diaphragm is supposed to be valid without eccentricity is decided as the most appropriate structural model to develop the live load
distribution factors of simply supported prestressed concrete I-girder bridge in this study.

Keywords : simply supported prestressed concrete I-girder bridges, structural analysis model, live load
distribution, barrier, diaphragm

-+

*

AR, Bed - g LT R ue <ol =R A EBE 20089 44 30Y7AA £ o] BujFA|
Tel: 051-620-1452 : Fax: 051-628-2231 W 20089 693l 1 B AMSRAGUL

E-mail: hwanwoo@pknu.ac.kr
gty Agaetriedya Addrd

FIZMAMFREEE =28 H21H ®M15(2008.2) 9]



gats ujAeA MRS A9 18 LyaEdiE FAYE AY ake] pajs 2d

A AR dAYHY S LAGEE AYske Fa
3 a4 F hjelr) AAUHHES fdasdNY 59 F
AR S AMSSle] A5 A AR H
ol & ¥, e =EwdA|E(HEdREY, 2005a)
& =9 AASHTO(AASHTO, 1996: AASHTO, 2007)
oM AAIG 4] Fog gsts PulASE st
A7t

13 Z2EYAE ZAYE A w#H(0|3} [ PSC A
Hi) & 25~40mel F2A7F nEgd] AeHe NEH ¥
2 F shjeltt, o] P& HAMTN 4A E&E F 9
t EEEHEEEEFAL 2003)0] gz, o] AlFAA
= ok, webd mEe] <hdAdS Aas] g8l A9
§ 24 Yx fResdY T o] 8d AU ETe
AR gl g8l BulASE ol &dke o] ¥t
Holtk, &, 18 PSC Adue #3F Rulel H4g o
gl ZA kA @k 1A FHed A whE ot
g% WHES Fil g3ls ulArE 2AHY xR 4
AR A w¢ &gt mFelrh 20043 FFE vt
gel A wF FoA 18 PSC Adze 4% wEE 7|
o2 A&EITToME 27%, YWFEAAN 33% (4R
2005b) A=elch. wehA ARl &8E &+ Sle &
25 gely welAeae e wEke] AAY Hde
Ao BEA7)7] Sl gtEA] B ettt

d

(]

]

o

NEH(ER D)

HIEEH(ER24)

=H(Ea )
(a) M1-GeG-¢
HEB(E0IS 24) HEB(BHOIE 24)

HEP(Ead)

- HH{ER L)

(d) M2-PeG-e

HIS BSOS Q)

(b) M2-PcG-c

Zats 2uiATA e g A Me T Be 4w
FAsAo] dositt JgA o AHEE TEY 2
< FERARJ] AL 7P & 28 5 sl 23 32
o A 2dye] goldx A 7 lojof g
wEAME, 718 E7EdA ARSSIAY AA AFA

1 glE o 7K e 2dEe 5YEYE §
3l 18 PSC Avad g3ts 2ulAs4Y Ags A9
FEAN RS AYstast g

v

2. FxeIM 2ol Him
2.1 7234 2de) BF

N1E AFEHFSF 5, 1999 °lF$ B, 2006 Hays
%, 1994: Sotelino ¥, 2004)3 HA AT 717 gol
A=z 9le 18 PSC Avlne] 7234 rde =24 371
Al 12 BRE F Sl

A WA 2ES 28 1) 2ol 13 Avdd $83 v
g 2o Huda Belg 2923 Az 2y

"

gt ZHolEv £ElE 248 ANl s 2dd
3ta, 73 7Ave diEgus 22 g A sAY viER
of HAlE Zte BelE mdste uibd A Ed(e]s)
M2 Bd)o|tt. zelm Al ¥Ale 18 1(e)9 Zo] view
% 3 A ZYolEy S =8aE AHE AA A

Hnes(sE )
B EHEHI0IE K4)

naw(Eas)

(¢) M2-PeG-c

SUSHEANE
og §3

IBREUE 22)
FUGAES RA)

(e) M3-PSSS

o 1 rEsY RY 2R

92  SEFHATIIEE =28 M21H H13(2008.2)



zd(o]3} M3 2d)olt},

28 1(a)e 39 AR EY M1-GeG-co AL Y
Bl AC® 715 GeGe F R B4 GE vigRe Axw
g2 2d3sty, G -cv A2 £8 Ade 7t2EE ut
ga Y ] AAAGgE Ae vt
2 o] BN T ghe $E AvY uERe] FEE
——% 2AE ¥ Herw YU Q4E JjEE wE

B Srkel e vk Hekz mdgsch olm 3wt
53: Eu«l AR dtde g Az 1/100)8k2 AT
(Hambly, 1991).

I8 1be uweEd HRd F Hdzd(Hays 7,
1994: Zokaie %, 1991)¢] M2-PcG-cEE-S yehd o]
o} 713 PcG¢ ¥ PE vE%E SHolE 248 wdgs)

ow}z-l o

A, ¢Gce 54 A 7t28E ey 59 g8 9
AN AL oulgit} o] mdel AL F¥ Avjel A
< ¥ = ez AL F AS 2F Ul
71 YT AR FAT ARG vgAY A9
AARG B Jepdth a8 1(0)= e A Ed
% ¥ Ade 94& mestn 2R E udd =4 9
At E = 2dolt) 71 PeG-¢ 5 P& vlEd-g =9
olE 847 oGe ¥ /AUE wiEwd AYE ARE )

¢ 7}2uE nehe) 3
itk 2 H{d)E uligd R

25 dAE 298 # Us

Hell YA Ag &)
4 F 38 AdY JiEd
2 (94 5, 2003: MEH
%, 1998 °1FA &, 2006; Barr 5, 2001: Zokaie %
19919 M2-PeG-eZd9 342 dehd Aot 713
PeG-e % PeGE I8 1(c)olA PeGet 22 2njo|th —
© 7I2Eg siene] FYS AolvkEel WAL ne A
< 9Juigct

X'liﬂ AR F F8 Ave = nlgwe F0
E 842 A" 29 (Mabsout &, 1997)J M3-PSSS
E%I.—% a8 1e)ol JYehI}. 71% PSSS & Pe vig®

-~ ...3,600 — 3,600 — .3,800 _

600, 1,800 1,200,600 . 1,800 __1,200_600 _ 1,800 _ 1,200

1RHE AR 3%} g

&S - BYY

2 8SSe Ate) VIREE &R=8AR
200D #43 A& Yuitt.

EHolE 84=
< .

9 (3%

P o

2.2 =g vl
A 7Hgol 30meln iEo] 12.5mel ¥ 29 #& ©g
AEFFEZFAL 2003)8 o
a8 1A B/ %’-JHH zdEe FEAD fol4S v
waldeh, P e Agxaa#el MIDAS(rfo]tholo]
B}, 2006)& °]&3l4tt. 35S I8 2(a)olA Ee Hie}
Zol W #& Ay} B2 AASAL 349 8F 2
7ot 28 2(b)9 2ol FUF AV M EeEteE Als)
g 39 stF THE Fetd & 6714 skF A5l sl
2ot %) Ak 1~3329 A%2 it 13
2 a7 1Y 200 el 132w AstE Rs 9
nlgith, 23129 At 18 20 Jehd 1329 2x}
2o stFo] BA At AL 9ulstx, 3229 EAEF
£ 1~-3%=24 5] B4 AstE AL oudtt. 59
A7le ZERaAAVIFE(AYRER, 2005a)dM FEE
DB-24% #4315t

a8 3% 4v Y 29 wE
o Aol =7k

& Yes Fxay
FUY AY sve) £4 Adge zgw

1 Fzol 2y MEY HE(%)

#2749 =4 M3-PSSS | M1-GeG-c | M2-PcG-¢ | M2-PeG-¢
1 100.0 109.0 98.2 102.9
g | 2 100.0 108.4 94.0 101.9
k‘3 100.0 107.4 92.5 100.1
1 100.0 110.1 107.8 102.2
FYgAs 2 100.0 108.0 91.8 1011
3 100.0 108.5 97.3 97.6
600 3,600 — 3,600 ... 3600 -
£0Q., 1.80C _ 1,200, 800 1,800 _ 1,200_600 . 1,800 _ 1,200_

extz 152 © skl

(a) st st52<

a3 2 chatue o g

| |
LT

|
1,250, 4@2,500=10,000 1,250

1,250 4@2,500=10,000 1280

(b) ELXYst 54
SIEHA () mm)

RN ATAREE =28 XM21H M15(2008.2) 93



gets FulASY AL AT 1Y Z2EY2E ZAYE A e Ty 2d

20

CRETE
£
=
=
Y
£ 404
E —m—M1-GeGc
2’ g M2-PCCC
A T0 4 M2-PeGe
g M3PEES
«10.6
1 2 3 4 5
Girder No.
(&) 8% 142 Msists
2¢
E 404
£
b
g
E 40 A
o
&
B - M1.GeGc
"é 76 A e MRPOGC
—A—M2-PeGe
~o-M3PSSS
<106
1 2 3 4 5
Girder No.
(b) & 24z Hslets
28
- M1-GeGo
- et M2PRGC
E 10 1 e M2-PEG-8
?g o M3PSES
@
E 4o
@
<9
=
2
2
a 7.0 4
-10.6
1 2 3 4 5

Girder No.

(c) BZE 3%Z2 Aatsts
O3 3 mAEt sEERe ME B

Relt}, £ dpoXe siaddzie] vimg fs) AARE o
£3lth. 2 olfE AR BE 4o uel detse]
7F vlElg Holm TG AR A% AQE 33 8ot
Zo} el Auele] wimrl §ol3ly] wioltt 127 3
7 4] Uell AY ¥z ¥ 29 AdE F3SIAM 5
o8 Roidl dANTE ofn|gh},

I 37 40 Feld e RdE] MAUE B
M1-GeG-ct th& BdE| ¥lgle tha ZA, M2-PeGc
' A grkshe A€ ¢ § Ay 2=lm M3-PSSS
M2-PeG-e¥x HlmA A2 ZAMS 2 Fz2 Jdoh & 19
= AA AR M3-PSSSE 7|Eo 23 A HE
A F 1904 A 52 AY 12 71F2E A
AU S epldth SLAEA 13129 332+ A 32

94  FIEMATRIES =28 M21H M12(2008.2)

20
-
E 10 A
g [ - 3
‘é’ .
@
£ 40 4
g —— M1-GeGe
S ol M2PCG
| Ty e M2PoGe
iy MIPEES
~10.0
1 2 3 4 &
Girder No.
= = =1 =]
(a) B 1XE Xstets
20
g 0
£
=
-]
w
E 0
§ i MGG
B e M2PCG
& 70 —4-M2PeGe
—o—M3-PSSS
100
1 2 3 4 5
Girder No.
(b) &Y 242 stets
20
il M1GEGC
40 e MEPeG
e M2-POG-0
o M3-PSSS

Displacement(mm)
'S
©

7.0 — g

<10.0 -

Ginder No.
(c) B 372 MatsiS
I8 4 SLAE siEER MY X
VNEoR SR, 242 A9%e HAsE T} Jehden
AH 1§ 71E22 AFA6E vepigich. £ ¢4 29
M1-GeG-c9 A% 8~10%38 = ZA Jehsth, M1 22
o] Autgoz & HAL vYee L AAE B3 3%
o] A=/t AEEH7] WEeldh. M2-PcG¢ 242 5%
122 A% AA staE J34e 5d Wi £ g o
oz 53] A7 AHFHUA, o] AFE AYs 8%A=
A Vet M2-PeG-crt ©he 2dol| Hj8) 2-& A%k
& Holx gl AL viutde] faZo] T wale] A
of FAE AeldA digwke] Aol FUtH R FHHT]
Bojc} T8|3, M2-PeG-e 734 2de EE 3159
7ol £3%°ME thE 295 Brt M3-PSSs 243 2
dxEEe A9s ettt Eate BujAFAe] AEs



IS E(@O0IE 24)

I E
I2E(8e4)

- FYH(ERA)

(a) M2-peg-e =&

tER(EaA)

HISIBEH(EUHOIE 24)

2R

—FE(Ee)

(b) M2-peg-c =€
a2 5 HEHME S Al 2

AMe FE 5?? oo tha TrEAe] Basi} u)
M M2-PeG-ev} sl dnte] 3aA

3 2dge ‘dol*é% BAl A & e BdEA 7P

S Jl2R9| HE
3.1. ML} dag

Avme] FzsiA R WaHi 712He] gk dvt
U, oA wkdd A7t ke Ax A7AES aRlelth(#
AH 5, 2000: Cai 5, 2004: Eamon %, 2002: Ko-
stem 5, 1994). 97lolME 2738l A M2-PeG-e9}
M2—PeG—eEE} el Hold& 7H A3k M2-PeGc 24
oA WaHT 2 E7L deht FEE FEA gotrr] A
WS et 18 5(a)e M2-PeGed] 73304
59 go|x, 28 5(b)E M2-PeGeolr W38 7t2H
of mdo] HzzE uletwd e Hdd A
M2-PeG-c9] 34& vEhd Zlojth,

TN g nFE AAE 27t e 28 69 Br
13} Br 22 s19tl. 2% 6(a)9] Br 12 13 PSC Adw
o] &9z AR} HPC(high performance concrete) ©
& 7Bzt mEolth(Stallings &, 2002). AZHHols

o
r 1
-
o,
ol
oS

8725

7430
3,721

BE 3L 2 : - v -

4,636

762 _ 2,667 L 2,667 B 2,667 : 2,667 1,181
13,030

(a) Br 1 ugk

9,047
6,347

6,315
3,615

EEEL ] -
' v !

3,614
915

I ILT]

730330 1500 _660. 1,340 660 1340 _§60_ 1340 _G60_ 1,500 330 730_
11,800

2 6 oijMmet 'E.F(‘P_ % stEASt X (chH: mm)

E 2 AgRigte] 74
Aldatse] 3+ KN)
(mm) |19 |2~3| 1% | 25 | 3% |33
Br1| 3 [21801(5610/1.470] 91 | 127 | 128 | 346
Br2 | 3 |19603.350/1,310| 64 | 103 | 103 | 270

z |xg =|%F A (mm)

Bl 2
o o
-
ox

35m, @EL 13m, AvY Eole 1.4mold, Ade 744
€ 2.7molth. 18 6(b)e} Br 2& I8 PSC Adaz wiet
# A&s golde 277 wFgeld(AdeEr &I,
2001). A¥dolE 30m, wEE 11.8m, AWy Eole
1.9mel® Ad9 7+4e 2.0meltt. Br 13 Br 29 A3}
Aol AbgE Ao ) A9 ® 29 Za, AFAE
AAe 29 67 2ot

3.2 Wtgwe] o33k

Haele] ke Yoty g8) strwe] 9 A (EN<
100%, 0%= 783 deielA HsHe] 8 342 100%,
75%, 50%. 26%, 0%2 HA71HA M2-PeG-e Zd&
gt AAa MAREE vimatdct. 28 73 23 8
& 2 Aol ARpe AR dFF AZPERet. 1d
7€ Br 1, 2% 8& Br 29 ZHE uerd Zeold. oy
a¥ 73 ad 82 7tREe 3 el 100%% 7ol

2

FABURES

o
i

5| =27 H21H H15(2008.2) 95



gate B

o

06
—m— Parapet Stifness 0%
_ —&— Parapet Stifness 25%
g —e— Parapet Stifness 50%
s 8T —55— Parapet Stifness 75%
=
“E’ —a— Parapet Stifness 100%
&
~
=
2- 2.0 4
[~
-18.0
1 2 3 4 5
Girder No.
== o
(a) 8% 221
0e
—m— Parapet Stiffness 0%
_ —&— Parapat Stifiness 25%
£ —e— Parapet Stifiress 50%
E, €9 + 5 Parapet Stiffness 75%
E v~ Parapet Stiffness 100%
g = == ———
= e e
B 128 +
2
=]
-18.6
1 2 3 4 5
Girder No.
== o
(b) st& &2 2
00
_
g
E o+
]
@
E
¥ i Parapet Stiffness 8%
&
Py 58 28%
";_-_," 120 + | e Pavapet Stiffne: 3
E 4 Parapet Stiffiness 50%
—g- Parapet Stifiness 75%
—a-— Parapet Stifiness 100%

-18.0

(c) 81& 2%
3% 7 Br 1 mae wey Zdof mE HE 22

7haRe] g Aol 0%ME Z2e 2HE et
1y 7% 8EEE FFe| AASH e 54T 13 3904
v 43d g A9 #Aas ¥4 iHe AdE deel
AstEle AdE Fdos A Iske A2 ¢ 5 3
Ack. a2y o] mFe] gud SR AEe 3
725 20 e ey F Al 2E

it

(D€ e1gstiet, 4 (DA 71EAH@ ARl 7H 2
A sk AdE dulsta, JHAGS Z1EAT dd
g AvFaA H-ge] 71 2 AvE guid. 71EA
o JHAYY AAR#E A olfE ohFe] AstHE 9
A e A2 AdFeR thREY sEREzt o] Foixn
ozl A= AAgE A Yehr] wEelh et
A o] stz Bt 4 (1)9 vjgo] 2o

06 BEXATRIEE =28 M21H A1£(2008.2)

99 18 Zalxsdse 2asE A @ FEAN 2

1.0
—m—Parapet Stifiness 0%
- —a— Parapet Stiffress 25%
E —&—Parapet Stiffness 50%
= T 5 Parapet Stifiness 75%
g —a—Parapet Stiffness 100%
o
©
=
.g -3.0 +
=]
-8.0
1 2 3 4 5 8
Girder No.
=iz o
(a) 85 8% 1
1.0
—m— Parapet Stiffiness 6%
—a—Parapet Stifiness 25%
E —e—Parapot Stifhess 50%
5 20 + - —g—Parapet Stifiness 75%
B 8- Pacapet Stifness 100%
@ @
£ e
&
‘éé. 30 +
40
1 2 3 4 5 6
Girder No.
=i o
(b) 8l& &< 2
10
-
g
g 10+
E
E o
8 i Parapet Stifness 0%
% e Pairapet Stiffness 26%
g -~ Parapet $tifness 50%
—5—Parapet Stifiness 75%
—a— Parapet Stiflness 100%
5.0 T
1 2 3 4 5 6
Girder No.

(c) 315 &< 3
% 8 Br 2 nzke] ey Yol mE MY %

i 3wy Zdol WE of - ASKEUS HIE( L. %)

| 2R 28 0%) 100 0

TEN | ey 24(%) | 0 100 0 100
&% A% 1 86 87 89 93

Bri
&% 4% 2 98 98 92 91
F A% 1 84 85 90 92

Br 2
a3 4% 2 97 97 80 79

14
AR(%): 1%

=3y <100 (1

3 2% 13 29 7%l disl A (D= Add Ak
Hl&(dp)e £ 39 Felsich 85 A5 194 Br 12



0.0
- Diaphrasn Stifmess 0%
—a— Diaphar Stifiness 25%
E —e— Diaphram Stifiness 50%
E 604 £ Diaphram Stiffness 75%
= 6 )
= —a-Diaphrarm Stiffness 100%
aé —o— Field Test
@
“
2
2 120 +
]
=]
-18.0
1 2 3 4 L]
Girder Neo.
( a ) o) |. = 7=i
0.0
“m— Oiaphram Stiness 0%
—a— Diaphram Stifivess 25%
_ o Diaphram Stifivess 50%
g8 i3 Diaphram Stifiness 75%
g 60 + - Diaphram Stifiness 100%
E —o— Field Test
&
£
«
]
e 120 +
]
=)
-18.0
1 2 3 4 5
Girder No.
(b) 815 4% 2
0.0
_~
g
E» 60 +
§
g - Diaphram Stifness 0%
2 4~ Diaphram Stiness 26%
5 20 + - Uitiphram Stifinass 50%
= g3~ Dlspfyam Stifinens T5%
i Disiphyam Stifass 100%
—o— Fiid Test
-18.0
1 2 3 4 5

Girder Ne.

(c} 315 2% 3
a7 9 Br 1 uwge] Ji2E o] i XHE 22

5 71Fo 8 49E Br 2¢ 6WE V|FoE 59 AQE
wlmsldet &5 ¢ 2004 Br 12 39E 7|EoE 49 &
Br 2& 4¥g 71Feg 5l AdE vasdd, ¥ 3

Heupeh o] 7t2Ee] o] 100% i€
B vlEe A7t BE k359 AlA 0~1% F=E vla
st B3 JhREe F el 0%E FAE Afe d
T AF 12 1~4%, 35 A+ 2v 1% Wez2 339
ol nAE 9FL vlad Zew vehylcth wet 3w
#ol 3 A s} geks RS nlAle 9 na
g Aoz 7HE + AUtk &, 835 BulAS ANEe 9
gole F& FoE
#eEHAT

3.3 7t2Re] 3

7tREe GF2 dotEr] S5 WaHel 8 AN (ENE

18
—s—Diapivem Stifness 0%
—#&— Diaphram Stiffness 25%
E —— Diaphram Stifiness 50%
g 4 o | —=-Diaphram Stifiness 75%
.‘E’ : — & Diaphram Stifiness 100%
o —o— Fieid Rast
]
@
&
-]
% 30 +
=]
5.0
1 2 3 4 5 €
Girder No.
(a) 8% 22 1
00
—m— Diaphram Stifhess 0%
—a— Digphram Stifiness 25%
— —e— Diaphram Stiffness 50%
g —&- Diaphvam Stifiness 75%
E —a— Disphram Stifiness 100%
] _p—Fieid Test
@
§ A‘_ ‘A
w
]
3
B /
]
= S
4.0
1 2 3 4 5 6
Girder No.
=K o
(b) 3t &% 2
1.0
_
£
E a8 14
2
&
E ”
3 - Digphram Slifess 0%
k] he- Olaphram Stiffiess 25%
g7 | 4 Diaphram Stifivass 50%
[~ g Diapheam Stifness 75%
2~ Digphram Stifiness 100%
—&-- Field Test
5.0 "

1 2 3 4 5 &
Girder No.
(c) = 8% 3
22l 10 Br 2 nate] iz Hofl wE XME Bx

Hol, Ha 100%, 0%2 7F3g Aeds 7t2xe] 3
A& 100%, T5%., 50%. 25%, 0%= ‘AsA7IH
M2-PeG-e Bd-& AHE3lo 8l4g 33t 18 9% Br
1ol oigt A9E veld Aoz, a2 10& Br 2] tigk 2
& veRd Aoltt, 29 99} 10014 Field Test AjsHA]
ol o8 7 Ade ARG AN FAF AYEL
o} old 2% 99 I¥ 102 WIHY E AL 100%9
ZASoln, waHel § ZAe] 0%AME 2L AHE Fl
st

Br 13 Br 244 3574% 13 3& 7t2He] 3 7440
SV W AP 5] AstE FEoME Hidtn o

g9 FelNE FHeHGT ol AL ol AehE HEof
A ZRA 9780 dadL 23 A 5
e oujgt 857 %211‘—;—7 g 7

S W Ane Adel ARAoz 7
2 5] PAPE ARS YA

BRMAREBES

=2E K2TH M18(2008.2) 97



F53 RuAS NTE A 1Y TYLEYLE 2aE AY wPe) FEAY vy

B 4 MatAEo| 2§t HEZ(mm)

Ad 1A 2| A 3| At 4 | A 5 AW 6

1 1-1.956|-4.750|-7.899|-10.338]-9.703| -
-6.9341-7.950(-8.763| -7.823 |-5.131} -
-7.061|-5.461(-3.7569 | -1.981 |-0.254] -
1 1-0.000}-0.740|-1.490| -2.335 }-3.040}-3.495

Br2) 2 |-1.290-1.670|-1.945|-1.985 |-1.840(-1.470
3 |-3.175|-2.785]|-2.155| -1.390 |-0.685|-0.015

& 5 AstAlFol tigt SEH| s{w

. VASN-N 9
21 . LR+ .
E 1 2% | (4 |79 1|59 2|29 3|79 4|39 5|79 6

sl= | 25 32 55 67 71 58 -

Z%¥1 100 | 31 | 53 | 68 | 73 | 59 | -
sz | 25 | 64 | 67 | 71 | 66 | 48 | -
Brl|,.
B¥2 100 | 62 | 68 | 74 | 67 | 46 | -
sz 25 | 81 | 72 | 65 | 48
B¥ 3l 100 | 82 | 74 | 65 | 47 | 10 | -
o5 | - | 53 | 69 | 79 | 82 | 79

B¥ 1 00| - | 50 | 68 | 80 | 84 | 81

10 -

gz | 25 | 55 |65 | 72| 73| 72| 63
B¥2 100 | 52 | 65 | 74 | 76 | 73 | 60
o5 | 72 | 75 | 73 | 65 | 49 | -
B¥3l 100 | 74 | 77| 74 | 64 | 46 | -

Br 2

FAE A$e 37 Ee dase A "se] Fo] 24
UehAlEl, 25%~100%78%E FANRE $& WE vlas)
At

AAgk wste] & golrEy] s @ Aol 25%(°l5t
M2-PeG-e(25)) % 100% (013} M2-PeG-e(100)) Ed&
Hlwalich. 2eja Al % AFRE AHEd
AR Ble 98l vluatdnt. A o AR
£ 40 FsiAct. vlae 4 (2)9 FHHIE o8tk
Seule AsAdgT Freld 2l AF A ey
Aolg BAsheY o851, P FUdeA Uk
o AHgEE Jideltt. &E7l 100%9] 24 S At
AN FxalA =2de] Aghe] 2 4k RAolx, &
Adiztel Sgul7h 43 Hlgold AR XUt dAskE
g ot

Q8 HERAMTEDEE =BE KM2TH H18(2008.2)

—5—M2-PeG-c(100%)
—~
] —A—M2-PeG-0(25%}
E, 40 + —m—Field Test
g
£
@
“
2
2—: -1208 1+
=
-18.0
1 2 3 4 -]
Girder No.
== o
(a) 8t 22 1
00
—E- M2-PeG-<(100%)

g —a M2-PeG-6(25%)
5 1 ‘\‘i“////.
]
g
g
2 M &)
B 120 + W

1 2 3 4 5

Girder No.
(b) 8% &2 2

05

- M2-PaG-c{100%)

Displacement{mm}

—A— M2-PeG-6(25%)

—a—Field Test

-18.0
1 2 3 4 5

Girder No.

(c) 315 &% 3
J% 11 Br 1 wge| #9 7SN zHe| vl

R(%) =-S5 100 @
FEM

q7]}‘—i, AFEM : MZ_PEGg_e E—E:‘:]_ 7‘(’1;&'%}:

Ao - AR AR

AME SRl & 5l Flsiich. AstABY A3 gkel
A9 022 39 Br 294 d=4+¢ 19 19 Ad% 3%
A% 39 6¥l Avlel gRule At M E Sl
g 25%, 100%wo® e, Br 194 s574% 1&
T1%, 13% 35735 2%& T1%. 14%°14, 3574+ 3
81%, 82%Act. Br 294 857 1L 82%, 84%, 3t5
S 2% 73%, 16%°1H, 454+ 3L T5%, T7%IH.
Br 19] 3274 1914 8 ZHdd me S| £2= 32~
71%, 31~73%9 HAZ §A Tt 23 diFg



1.0
—5- M2-PeG-c(100%)
) —& M2-PeG-e(25%)
g« 10 1 —m— Field Test
g
g
[
o
=
.% 30 T
=
5.0
1 2 3 4 5 6
Girder No.
=K o
(a) st& &% 1
10
-
]
E, 10 -
=
£ \.W/
g
3 W
]
ERLRS —5-M2-PeG-c(100%)
= —a— M2-PeG-e(25%)
—a— Field Test
5.0
1 2 3 4 5 6
Girder No.
== <
(b) 3t& &% 2
1.0
-
g
E a0t
]
@
g
@
>3
=
% -3.0 T —5—M2-PeGc(100%)
= —a— M2-PeG-e(25%)
—— Fleld Test
5.0
1 2 3 4 5 6
Girder No.

(c) 315 &2 3
13 12 Br 2 nake] AL T=ciA RRO| vl
o B3l AeHE AUSY ASolE 10%~80%2 UHT
&€ A8 E. M2-PeG-e(25)9 M2-PeG-e(100)<]
Y Aol 25082 Flaslel 7lznel 9ge I 7
ol g5%e)gele 228 Welslt A€ ¢ ATt

3.4 7128 nda] bl wE o3

a3 113 12% Br 13 Br 291 sk AstAdzs
M2-PeG-e(25) 9 M2-PeG-¢(100) 2d& Blmgh lojd},
olE ®dg uwd AL M2-PeG-eHt} ARgo]l zHAZ
M2-PeG-¢ B 7128 JEL Lolr7] sjAlolrt.
a8 117 12914 Heukek 2ol M2-PeG-c(100) <
M2-PeG-e(25)9] XAz AP BI7t dX3h= Ae &
F A & 7t2R 4] Z2E oulgtt. &g A3t

o
it
o
)
o
0%

=

|

db FEES|

nge

A —| 1

[EE

ST X -
-

(a) M2-PeG-e 2EI(E4A) (b) M2-PeG-¢c ZE(CIx=EH)
O3 13 7=3i4 =ele| Ji2E Hjx|

¥ 6 HigEn 7t2Eel M

sttt Zt2Ro) AL m)
AT s,(%)
a b c d
Brl 2.30 0.18 0.20 1.22 22
Br2 2.60 0.20 0.20 1.70 23

ARgAe MaIAE Br 19 3574919 59 ACE A
deie A B 2 AASKe A BAT + otk 54
Ade A% AR T 2R7h T3 Aoz
ekl

39 132 a4 2o slzrel wAEd Be ¥
349 Aolg 4@er] 9@ Aol ¥ P49 Aok 7}
2ol 2% a4 (395, o8B 5, & vk
Aznel F4Asel 98 A% v Fol 9B ¥ B4
RUT 9 4 (3)7 o] BAT 4 Uk

Sr _ {(ab+ s,cd)cd®)
1-s, 3abcd(b+ d)*

(3)

vietd 9 7l2xe] A9 5,2 X 69 Fsitt o
3 Br 19 4¢ dastA daz 8 A dEE
of 9% 3 73Adgkel 22%, Br 2 %9 A$E 23%0°It}
M2-PeG-c(100) 9+ M2-PeG-e(25) Rdolr 7l2He| 9
go] M2 ZAlHA Uehgd AL o] Axz REE & ¢
AR,

4. gots EifAHT Hln

4 mde A4S BUsty] A3kl M2-PeGe(25),
M2-PeG-e(100)8F M2-PeG-¢(100)% © 83 ¥al% &
WASE ARNEHD Hastarh Hamel A8 we
Br 2 maolth Br 1 2%e W88 24 Avsl 2R
ool Wlmst] gkeh. ASAIRL A (HF olgdkm A

29e 4 (5)9] <8} Axsigch

BIERATEDE S =22 H21H M13(2008.2) 99

¥



06

04 T

GDF

—&—-M2-PeG¢c(100%)
0z 1 —A—M2-PeG-6(25%)

—6—M2-PeG-e(100%)

—m-—Field Test

0.0

Girder No.

(a) 315 42 1
06

GDF

02 T & M2-PaG-o(25%)

—O— M2-PeG-e(100%)

g Field Test

0.0 o —

04 1 ﬁ\
—5—M2-PeG-¢(100%)

1 2 3 4 5
Girder No.
(b) 8t& &2 2
0.6

04 T

GDF

—B— M2-PeG-c(100%)
02 1 —A~M2-PeG-e(25%)
—5—M2-PeG-e(100%)

—a—Field Test

0.0

GDF,: & Z

B(E 7 e

<714, GDF, : A Ade] a1 BujAs
E : SAAS

g; 1 A AtdM] SR-EWA MY E

Z;: AR AR wEAs
Z, - B2 St At wegs
ko AGY &

n S Ao S

100 s=2XATEEEE =22 H213 HM1E(2008.2)

[

(4)

(5)

E 7 Br 2 #3515 iAol M) 2%

Re(%)
75
45 4% 1 |z A% 2| 9% A% 3
M2-PeGrc |92 78| 34 -0.5 4.0
100) gz 29| 68 -8.8 8.6
M2-PeG-e |95 T3 3.4 8.7 3.9
(100) |z 21| 43 -15.2 6.2

71, GDF, : A Avle &35 HulAs
M; : 78 Atex e ARHE

n A Ao

3% 604 BEutst o] Y3AYE USAUS BEd
Agle] thzEz 4(4)dAe duALH (Z,/Z)E 0.831
2 4§39t 19 14: P28 Asgosne @
A7 BHF RAASE BAFR Utk 2YA F TolE A
(6)02%E AgE xRN Afsh AL BANY
BoAE ehhsiet.

GDF ggFFffF Let 100
A4 2ol o4 B8 BaAS
AAG AT F5rF LA

Re(%) = 6)

A7), GDFrgy
GDFTest :

a9 14004 Eeupeh Zo] Ao £37F YT M2-
PeG-e(25)8} M2-PeG-¢(100) Rd &35 RujALs=
2tk F 7o) Hewkel o] M2-PeG-¢(100) Ede] 4
< A o3t Gata FulAFee] ddexrt g5A
He 35745 13 3914 3.4%, 4.0% A =z, WS
Ade F4% 294 8.8% A EAHAL. M2-PeG-e
(100) 2de 3% YdEAYE 3.4%, 3.9% I3, WEA
de 15.2% AA EAEAT. M2-PeG¢(100) Ed<
M2- PeG-e(100) EdET HdZo 2 &sls EHiAITE
B7} ek Eg A da e vadldE 5~-10% "
B g 2 ZAAE 45T F USS Rl webA
M2- PeG-¢c(100) 2de] &35 oAy /MEE A%
MR 2 7Y A Aoz AdEUTt

£ A72 Bio e 2o AES Aot
EgaE 232)E A me] e
£ EAe N9 A, By 2 Jl2EE ueis

=
o
15!
)

¥




ol - HFY

AZAAIZ] M2-PeG-e
g5 Holy
et

2) W3del & 7 Wz} gskF Rl miAle 9%
1~4%H =2 njash veisttt

A& 123t 7t2Re 8 7ML W&ol 25%0]

d dole 2 Z7| BARle] EatF Ealld vlX

HE ol 2%0]3tE VFENITE

4) 3H, vpegHs Avige] HAL mefsti, Had
7F2Ee AAE 2EskA Fv M2-PeG-¢(100)
do] M2-PeG-e(100) Zdxt} ¢kiZel i3
AFgS FAL AsAEAE 2 L5}

5) WA, B dPorMe dadel 48& FAlsta 7t2
Hol 3 74& 100% whdd M2-PeG-¢(100) =4
o] &3l AT ML HF xRN LR
A Vg AR AR it

“

2do] HNFBe FHYH 2
2 FA BEA)E FHAN AT

o

3)

fr oox ¢

r—{m tg oW

Sl

Ao
rek

AATFHE (20052) Z2uAAVIE, 2E2uEYHS.

AAREE (2005b) 2005mFASEA, AdRER,

FA, dAE, AL, 2F™ (2003) 27:17} A& =g
EY2E ZIYE Alue &35 Fulol B A7 o
EE283=5% 23(6A), pp.1057~1066.

235, whAgt, A38¥4d (1999) PSCE a#e] #3994 &
deuiie] #e A7 IFEIESIE=EF, 11(5),
pp.33~40.

ulo|ckXolol€] (2006) MIDAS/CIVIL, vloitkiololg].

MER, o]AdF (1998) F384 dNe 53 f315 FulA
'r‘-4 7<475M4 H)d 1998 & ‘5}-*& ;4 lr._,_@ ;Ha}iﬂ.@‘_]—g]
pp.47~50.

A deAr)egd (2001) Yadn FUekaAct

SEHA| ﬁ@ﬂ%ﬂ&ﬂ%.

o]&A), 4 (2006) X rde] E3HAS m2g wHFe
357, SRdTEEEE =, 19(2), pp.125
~138.

o|ghy-, 7B, AE, EFY (2006) IF PSC Avlas
A% A wde] vlm, 2006 A7) SEwH =7,
A 28] pp.725~T732.

2%, 471, whd3], BdF (2000) lE32 840E AN
3 uiggte) 8A% Y, IdxAdrREEs=Ty, 13
(1), pp.13~24.

HAZ, A5, A (2001) FHSHN| o BFH
P.S.CAHY m#e] 3% 7I12E o B3 A, A7t
T2388) =53, 14(1), pp.43~55.

ik [

H3A, A

FZFERFA} (2003) A& E2ALFA) BER, IFEENTE

American Association of State Highway and
Transportation Officials (1996) Standard Spe-
cifications for highway bridges, Sixteenth Edition,
Washington, D.C.

American Association of State Highway and
Transportation Officials (2007) AASHTO LRFD
Bridge Design Specifications, Third Edition, Wash-
ington, D.C.

Barr, P.J., Eberhard, M.O., Stanton, J.F. (2001)
Live-Load Distribution Factors in Prestressed Con-
crete Girder Bridges, Jouwrnal of Bridge Engine-
ering, pp.298~306.

Cai, C.S., Shahawy, M. (2004) Predicted and Mea—
sured Performance of Prestressed Concrete Bridges,
Journal of Bridge Engineering, 9(1), pp.4~13.

Eamon, C.D., Nowak, A.S. (2002) Effects of Edge-
Stiffening Elements and Diaphragms on Bridge
Resistance and Load Ditribution, Journal of Bridge
Engineering, 7(5), pp.258~266.

Hambly, E.C. (1991) Bridge Deck Behaviour, Second
Edition, E & FN Spon. U.K.

Hays, C.0., Consolazio, C.R., Hoit, M.I., Kak-
handiki, A. (1994) Bridge Rating of Girder-Slab
Bridges Using Automated Finite Element Tech-
nology, University of Florida, Structures Research
Report No. 94-1, Florida.

Kostem, C.N. (1994) Effect of Diaphragms on Load
Distribution in Beam-Slab Bridges, Transportation
Research Record, Washington W.C.

Mabsout, M.E., Tarhini, K.M., Frederick, G.R.,
Tayar, C. (1997) Finite-Element Analysis of Steel
Girder Highway Bridges, Journal of Bridge Engi-
neering, 2(3), pp.83~87.

Sotelino, E.D., Liu, J., Chung, W., Phuvoravan,
K. (2004) Simplified Load Distribution Factor for
Use in LRFD Design, Purdue University, FHWA
/IN/ JTRP-2004/20, Indiana.

Stallings, J.M., Porter, P. (2002) Live Load Tests
of Alabama’s HPC Bridge,
Highway Research Center, Alabama.

Zokaie, T., Osterkamp, T.A., Imbsen, R.A. (1991)
Distribution of Wheel Loads on Highway Bridges,
NCHRP 12-26/1, Transportation Research Board,
Washington D.C.

Auburn University

BIRMATREES =27 H21H M15(2008.2) 101



