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SUMMARY

The girders of precast prestressed concrete bridges are essentially ereceted
on simple supports at first construction stage. But structural continuity is

usually provided to obtain some economical efficiency.

However, in most of the type of bridges. transverse deck cracking has been
generated at vicinity of their interior supports and many questions on the
durability have arose. The purpose of this study is to identify the problem and
to develop a reasonable continuation method for the type of bridge for further

improving the economical efficiency.

The suggested method is not a new technique. But, it is characterized by
its optimized combination of tendon profiles and tensioning forces, and shape

of girder section.
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H FHAY EYA| A nde HAsA P AFzHo] EHAANY] wWE

PN
T
4 AL QA AT v, SNy mde A Aol wawnl

ra
HAeE T Q7] W] FAAANA o} EF BHE A=ar] 9ete] e E YT
PSCNo. | Agza | FREE RN e | gaas Hl 3
1 2 A A
2 B k3] 1.30 4452 17,573
3 2 A A
4 B A A 1.50 4,745 18,927
5 ZHA A
6 EFA k7] 1.70 4,622 18,067 Ho o
7 28 A A
8 BFA) 1)) 1.90 5,299 21,177
9 28 A A
10 Ty 2.10 5,663 22,758
11 ZH AR )
12 B4 HE] 1.70 2,568 10,069
13 2 A A _
14 EFA 1k 7) 1.95 2,796 10,943 F=g9
15 ZHA A - . Ny
16 g4 uk 0 8 11,240

[ 3.1.1] #3224 339 =43 TYPE
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(b)

| |
@ [Tl ;_;:___k?g,e_ﬁ‘
(e) _,_’::_;T_f:_‘_f:j — -

(28 31.14] b S mde] b EEs

(@) hc=1.3m,(b) hc=1.5m,(c) hc=1.7m,(d) hc=1.9m, (e) hc=2.1m

[3 3.1.1]3 2ol 3/ #sdHe] RdyEEAY. B Fole 27 1.7m, 1.95m, 2.2m
ol Feud RO WEwmryl Iy 320 BT R Eol7f 1.7md #5 ™ PSC

No.11¢] ®Hldujx&= H@H PSC No59| dednjx| e} L3ttt ¥H, Bo #o]7F 1.9m
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o} 22mRQl 5@ HUuxs WA Ko ARy 59 HoE HA5nh

O i e | I
(b) § :EE-:T:ZT_’L;‘;:';r::::: || |
[29 3.1.15] #59H TXEAY dedufz] SHE
(@) hc=1.7m,(b) hc=1.95m,(c) hc=2.2m
@ Faassh w4
Muwe] 9o BRe| kol ¥ FA Yol wet WAtk olF mesty] s

O

o] ABAQUSOIA A &3t= solid element C3D4E A3t =3 ®ldol He=
ABAQUS®| A #|F3l= beam element B31S AM&3lth [18 3.1.16]9 [3.1.17]9 %

of MutHel Aol FWHOR 05m¥ W4E EIYoM, FEUA AlE F

WEgFoE 1.0m% WHE EEsATh 2 mdd o} §3a4 Ve [ 3110 2
Hi=3

[2% 31.16] ®ITH FX =D w4 : PSC No.5



[1¥ 31.17] 59 FAEE Y Hw4 : PSC No.1l

ri
H
AL
{rt
1o
oM.
o
s}
b

E 25e9 t/mm? , §AAS 31,900 MPa, Zol$H] 022 A&
sttt BlEe] 7 9-ol= B4 A4 200,000 MPa, Zol<4n8] 0.280] AR&E ) ®lde] 4
BAATE 1225 /CTE A&3GH. ZYP2EG2ASS T3] st 571 &=
oS At stttk Al gEde 109 2,08Imm* S AHESA T o= AA Al ALE

AW FPeclde] Bu g ot

Henel AAzAL o BUosNE 045m HE Aol et AAE 77 Ae
stk BwHos AW H 9t ABAQUSY £z {4 AgEle FHRFoR

= 4,793 kKN/mm, FAYFOZ = 1,008500 kN/mm 2ZH AFE FH L3149 o=

o
ob
of
=
|
=
=
z
ﬁ
n
O8]
S
3
=)
X
a1
S
3
3
2
fiu)
e
[>
[kl
ol
e
+

KSEHA #H2) (G=1.15MPa) 4

o},

interaction
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o] beam 847F AZEHO Uth= 7HA Skl e Asol €S Y= EHHo] 9
O vl4 BETA] solidQ49F beam 24 Alo]e] A toleranceE A3l o] oF dl= T

2 g A= solid 849 beam 845 FYUS (FHOE HHE UFo] 9

o] 3l

)

o} =2
g dde Ag = AT

v

ddel @ge sdAolgts 71 st EHEE A4 (31)F Hooke's

law(3.2) S AH&3te] 4] (33)7 o] yEhd £ QT

=a(AT) 21(3.1)

o=Fe = % 21(3.2)
P A

T= T ~1(3.3)

ATE 25R3}L o= ®Hd 2

g 144 B ZA T e Al o 2] AT
S p; (N) a (/) E (MPa) A(mm2)
1 2251000 1.22e-5 200000 2080.5 443.422727
2 2182000 1.22e-5 200000 2080.5 429.8304711
3 2257000 1.22e-5 200000 2080.5 444.6046623
4 2411000 1.22e-5 200000 2080.5 474.9410017

[3£ 3.1.2] 7 "idoAe] 253}

ABAQUS®IA 25M3} ke ol &ste] INAHS =8ty HsliAe Asnd Ao

A HIE A3 A ST Fhe expansion FAC HEA71AL st & @AA 2 B

Agsis exwsts A
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[ 3.11]° Hol= Zzte] A md tiste, ABAQUSS A& ©Adsio] ths 4%
Az FFHA

AR, Azol % FxH Mol FHHUT. ZAYES] GHFFL 2500 kgf/m’oltt
ABAQUSO A= density A3 gravity 48 o83t TdojF@o] AFdn. 188
2 ABAQUSY| Dload34 % gravity A< AHE3IY -10,000mm/s* o] 7H4EE &3}
Rem, e FHAN FSsHA A&

=4, "del] &Y =)o mE FxsHo] FHFHA. WY 47l S7F =Wt

stso A& on, AT &48 45%0l thste] 28" 0AH L [& 3.1.2]9 2o

[ 313] 4% 1%¢

A, S7HEASHS Akl we TEsiHo] FRHAT. [1H 3.1.18]F o] T

ndo FYE VFoE FE9

ofN

WO R 40m FAFAA Y HF3EFol HELEH AT
57t AAEEe Arle FYA AALEEFOE 40m Al 461.685KN, FYollA =2
WFOZ 40m A F ol 460.635kNo| 2H&-H ATt 3, at5 At Foll "de] 114H F
Fo 1Hshy] st ®Wde] 1AY =9 F TAHs FAYUE FYWE)S initial
conditions, type=stress Aol /¥ o= A LA F T

Ui, HAdistE At wE Fxf o] FPHJAT HAFL@AA A& HAstF
= At stdn. STHEASTH LT AN 789.460kN, 886.620kN<= 22t 2 -§A|

Q)
=

Aoew 1 9 SFHFES BT

off
ol

et
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st : PSC No.5

3% A

[19 3.1.18] Mitt™ s34 H7

@) F=HY 27

O AHA

3

W)

!

THA

1.7m)<¢] 3}

1.7m)9} #5H PSC No.11(he

HE™H PSC No.5(he

o] 47y (1% 31.19]~[1¥ 3.1.22] & [ 3.1.23]~[1F 3.1.26]9] ®ITh

] (3%+ L/4, L/2, 3L/4)o1A E=A] A

R

A AWM 9

249

A3}

FHH 7} [E 314]9 [E3.1.5]0] 2= AT o

ol
=

i

jn

714, M9 %

g PSC No59

i

]

A&

3.14]NA4

o 9

=
-3

ta ol &

J

7} -59.84mm, 48.87mm & o] Ay

Z Q384 48.87mm

o] Ay st

31

Z A7} 59.84mm2)

-59.84mm

A&

2 Y =A% HF A A

st 12

7o) Ay

]

ko

5

10.97mm

o
L

taEAA Y 2% A7

+48.87mm=-10.97mo|t}. 1B 2=

|

H A

3

hy2

. &

]

o

_CH

A B2 A g E i
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[¢]

o 2] 3k ¢

1.7m)2] A5

[1% 3.1.19] ¥ PSC No5 (he

] W\ Ed

1.7m)<]

[1% 3.1.20] H¥HH PSC No.5 (he

)b]'

€]

& At b9

1.7m)e} 24

[19 3.1.21] M PSC No5 (he
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[(2%3.1.22] HEH PSC No.5 (hc=1.7m)2] Hujsl5 AstA HFG

[173.1.23] #5949 PSC No.11 (hc=1.7m)<] #-Zol 23k He P4

2

[193.1.24] #5 T PSC No.11 (he=1.7m)2] 11748 =<dA HLFA

[(183.1.25] #5523 PSC No.11 (hc=1.7m)2] AA3F AstA ¥ &4
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[(183.1.26] ¥5 & PSC No.11 (hc=1.7m)2] HUl3tZF A3tA H A4

A7 A7 A7
e | we | A Am A s
Y A% -66.13 -98.35 -66.06 217
PSC No.1 1734 =9 41.53 63.63 41.48 -19.96
(hc=1.3m) AAIBLE -133.41 -199.40 -133.29 37.15
HojstF 220.72 -332.44 221.70 65.31
AY A5 5145 7578 5148 16.26
PSC No.3 1738 =9 36.32 54.62 36.34 -17.30
(hc=1.5m) A8 94.20 -139.82 9425 23.04
Hojst% -157.33 235.27 -158.32 4226
Y A% -41.09 -59.84 -41.09 12.33
PSC No.5 48 =9 33.27 48.87 33.27 -15.89
(he=1.7m) A8k -68.79 -101.52 68.78 14.14
HojstF -117.15 -173.91 -117.84 28.08
Y A% -34.10 -49.36 3411 952
PSC No.7 149 =9 29.57 4297 29.58 -13.95
(hc=1.9m) A8k -51.95 7647 -51.95 8.39
Hojst% -89.40 -132.29 -89.98 18.40
al= Iy -28.73 -41.25 28.73 751
PSC No.9 14 =% 27.15 38.83 27.15 1281
(hc=2.1m) A8 -39.75 -58.44 -39.75 4.40
Hhsts -69.74 -102.84 7019 11.86
[3E 3.14] EYAA HEH PSCH | H4(mm)
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- 8 = 733 L/4 137‘} L/2 737& 3L/4 +%(DTa)
F2/(DT1) | F&(DT2) 42](DT3)
A A5 -57.99 -86.60 -58.02 18.94
PSC No.2 144 =9 34.14 52.92 34.09 -17.03
(hc=1.3m) A BE -119.98 -180.11 -119.95 31.98
Hdets -197.60 -299.25 -198.75 56.40
AY As -47.17 -69.70 -47.29 14.54
PSC No.4 144 =9 31.75 48.09 31.77 -15.48
(hc=1.5m) A= -88.76 -132.13 -88.89 20.88
Hdsts -147.19 -220.93 -148.32 38.24
AY A5 -38.66 -56.46 -38.75 11.30
PSC No.5 0148 £ 30.13 44 48 30.13 -14.60
(hc=1.7m) A7) 815 -66.78 98.74 -66.84 13.29
Hdsts -112.59 -167.61 -113.43 26.16
AY A5 -32.74 -47 49 -32.84 8.92
PSC No.8 144 =9 27.55 40.17 27.56 -13.10
(hc=1.9m) AABE -51.37 -75.70 -51.46 8.12
Hoj a5 -87.50 -129.70 -88.21 17.55
AY AF -27.92 -40.18 -28.02 7.13
PSC No.10 048 £ 25.75 36.92 25.75 -12.18
(hc=2.1m) AA s -39.82 -58.55 -39.89 4.41
HdjstE -69.06 -101.97 -69.66 11.51
[ 3.1.5] &R HAGH PSCH O ¥ (mm)
. Az iy s _
=9 % F Qa(gﬁ) ek #a(%z)i RO
AY A5 -45.27 -64.82 4528 -8.88
PSC No.11 1734 =9 38.97 55.35 38.98 14.28
(he=1.7m) A BE 7358 -107.89 7359 717
stz -126.81 -186.44 -127.64 -16.94
Y Az 3471 -49.69 -34.71 778
PSC No.13 1734 =9 32.01 4550 32.02 13.31
(hc=1.95m) A 515 -50.73 7449 -50.74 -4.84
Hhsts 92.46 -136.55 93.08 -14.12
AY A5 -26.90 -38.58 26.90 -6.89
PSC No.15 1738 =4 27.51 39.34 27.52 12.72
(he=2.2m) AAsHS -35.17 -51.64 -35.16 -3.29
HojstF -66.04 97.62 -66.49 -11.34
[3 3.1.6] EHAA #5H™ PSCHE ] H9(mm)
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o A7 L/4 A7 1/2 7% 3L/4 e

=4 # % 43 (D{Fl) s (DT/Z) b (DT/3) TR
AY A% -43.97 -63.08 -44.06 -8.40
PSC No.12 1349 =9 36.88 52,51 36.89 13.53
(he=1.7m) A -73.30 -107.53 7339 -7.03
Hhsts -125.24 -184.37 -126.22 1631
AY A5 -31.93 -45.66 -32.03 -6.72
PSC No.14 1734 =9 28,57 40.54 28,57 12.00
(he=1.95m) A -50.78 7457 -50.86 -4.83
stz -87.73 -129.27 -88.47 1244
AY A% 2535 -36.25 2546 -6.25
PSC No.16 048 =4 25.35 36.13 25.35 11.82
(he=2.2m) AA8% -35.38 51.96 -35.46 -3.37
st -62.66 9235 -63.24 -10.00

[3E 3.1.7] &3] 5@ PSCH | H4(mm)

Q@ TYHEH A2 ¥

HWH PSC No5(he=1.7m)9} #E T PSC No.ll(the=1.7m)2] S+ZTAE =i &2
By} 724zt (29 31.27]~[2F 3.1.30] 2 [28 3.131]~[2F 3.1.34]0] Rty Be] 7
1 FdolA A FWA F 5t FWA A BAsE FASHEC] [E 3.1.8]¢ [#

3.1.11]0 Q°F=E A o714, &9

N
rlo
filo

[e)
AA-&H

U

o

Wt

s, S33
Rel. radius = 1.0000, Angle = -90.0000
(Avg: 75%)

,.
o
Th
9
¥

o
©
WONOONHUNIOWD

WNROQONUIONDOO

|
GEONRORLL
:A\NJNU'J\IO\MH
N
A

1.

-

[2193.1.27] A PSC No5 (he=1.7m)2] AZFol 2|3 SHE

t
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S, $33
Rel. radius = 1.0000, Angle = -90.0000
(Avg: 75%

T
SRR
NI FRUNHHEG
NONOOWNRUIOWNH
RUNHOONOUAWNKE
BONANRORANANE S

[(133.1.28] AT PSC No5 (he=1.7m)2] 1 AH=YUA SHEXE

s, 533
Rel. radius = 1.0000, Angle = -90.0000
(Avg: 75%)

e

79

4.
2.098
-0.684
-3.465
-6.247
-9.028
-11.810
14.591
-17.373

Z/LX

[(21¥3.1.29] He®d PSC No.5 (he=1.7m)2] AA 35 AstA SHEZ

s, $33
Rel. radius = 1.0000, Angle = -90.0000
(Avg: 75%)

—< &

z

[(183.1.30] H&¥ PSC No.5 (he=1.7m)2] Hdjsl5 AsHA SHEE

s, S33
Rel. radius = 1.0000, Angle = -90.0000
(Avg: 75%)
8.641
7.203
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[1¥3.1.34] 5T PSC No.1l (he



2= 3t & FEZNA s Z |
Al A% -12.85 12.60

PSC No.1 149 =9 9.65 -1.71
(hc=1.3m) A8k 23.05 20.72
Hdists -40.83 37.43

A 2= -11.04 9.80

PSC No.3 21348 T -7.96 267
(hc=1.5m) AABLE -1853 15.17
Atat=E -33.60 27.31

A A5 834 9.73

PSC No5 AR EZIR=Y 599 -3.47
(hc=1.7m) A 84= -1353 14.73
AstsE 2451 2641

AY A5 -8.72 7.89

PSC No.7 244 59 5.72 357
(hc=1.9m) A s -13.22 11.26
Arstx 2393 20.14

A 2= -7.88 7.14

PSC No.9 2348 =9 -498 -3.82
(hc=2.1m) AAES 1142 9.83
Arst=E -20.66 17.53

[3 3.1.8] EHAA H@H PSCH 5 (MPa)

g 3 = REEETR s Z A
Ag A= -11.76 10.90

PSC No.2 48 =9 955 -1.86
(hc=1.3m) A5 2131 18.24
Astx -38.77 33.04

At A% -10.46 8.86

PSC No.4 2348 =9 -8.00 262
(hc=1.5m) A8 -17.74 13.98
st -32.16 25.14

AY 2= -8.07 9.06

PSC No.6 144 59 -6.06 -3.29
(hc=1.7m) A A 3= 1323 14.02
Hdsts 2393 25.03

Ag 2= -8.54 749

PSC No.8 1344 59 -5.79 341
(hc=1.9m) AAE -13.07 10.92
st 2361 19.43

A 2= -7.79 6.88

PSC No.10 248 59 -5.04 -3.65
(hc=2.1m) AAES -11.36 9.67
stz 2051 17.13

[ 31.9] E8A# HTEH PSCHRO TYTH -2 (MPa)
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wd & = FAZAA SFAZUA
AY A= -9.28 10.28

PSC No.11 %48 = 6,51 -3.77
(he=1.7m) AA8E -15.19 15.63
AjstE 27.52 28.01

A 2= -8.22 8.72

PSC No.13 1734 =9 549 414
(he=1.95m) A 1247 1242
Hdsts -23.07 2445

A A= -7.32 7.59

PSC No.15 1748 =9 -4.62 -4.57
(he=2.2m) A e 1045 1045
HAdjsts -19.32 20.56

[ 3.1.10] 28AA #5TH PSCHO FYoH 2 (MPa)

=g & Z FAEWA A ZWA|
A A= 918 9.90

PSC No.11 148 =9 -6.56 357
(he=1.7m) A8 1512 15.33
Ajstx -27.36 2735

AY A5 -7.94 7.46

PSC No.13 48 = -5.54 -3.95
(he=1.95m) AA8% 1242 12.22
a5 2245 21.69

AY A% 712 6.73

PSC No.15 1748 =9 -4.67 -4.38
(he=2.2m) A8 -10.41 1040
HAdstF -18.79 18.34

[3 3.1.11] &R #50H PSCHRO| FYTH 8 (MPa)
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oA °e o
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