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Abstract PSC-Edge Rahmen Bridge makes low thickness and long span by introducing prestressed force
to the edge girder and reducing positive moment. In the bridge, diagonal tension cracks occurred in the
direction of 45 ° to outer side of the girder after the temporary bent supported on the lower part of
the upper slab and the secondary strand is tensioned on the girder. Researches on stress distribution and
burst crack behavior of pre-stress anchorage has been conducted, it is difficult to analyze an obvious
cause due to difference between actual shape and boundary condition. This study performed 3D frame
analysis with additional boundary condition of temporary bent, the maximum compression stress
occurred in the girder and there was a limit to identify the cause. It performed 3D Solid analysis with
LUSAS 16.1 and the maximum principal tensile stress occurred at the boundary between the girder and
the slab. As analyzing required reinforcement quantity at obtuse angle of the girder with the maximum
principal tensile stress and directional cosine, reinforcement quantity was insufficient. Additional bridges
have increased reinforcement quantity and extended area and crack was not occurred. It is expected that
cracks on the girder during construction could be controlled by applying the proposed method to
PSC-Edge Rahmen Bridge.
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Installation anchorage of strand at the abutment
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LEIEEEW) : Construction of slab and edge-girder

EREIEEY) « Prestress of slab and edge-girder
Fig. 1. Construction Flowchart of PSC Edge Rahmen
Bridge

£ 7o) BAT 2L DAY A EAEY)
BRROIA Tt o] ofs) WS U2 Brkse
AA| AF BNHE olgt Zo] A1F Fof meliEd
2 AR ogH] %3 A #o] wIME wAgs

Sl Aol

570

Fig. 2. Crack shape during PSC Edge part construction
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Fig. 3. Flow of stress in loaded anchorage zone
(a) Principal tension stress and general zone
(b) Principal compression stress and local zone
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Fig. 4. Analytical modeling considering support
condition of temporary bent
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temporary bent
(a) Edge-Girder top stress
(b) Edge-Girder bottom stress
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Fig. 6. 3D solid analysis modeling of PSC-Edge
rahmen bridge
(a) Obtuse angle part
(b) Acute angle part
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Fig. 7. Figure of load weight by construction stage

(a) Stagel : self-weight of slab
(b) Stage2 : prestress of slab
(c) Stage3 : self weight of edge
(d) Staged : prestress of edge
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Fig. 8. Contour of principal stress S1 in 3D-modeling
(a) Obtuse angle part
(b) Acute angle part
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unit width, A4, denotes required rebar,

fsa
denotes allowable stress of rebar, 4 denotes unit
width or units thickness
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Fig. 10. S1 and Node number in 3D solid analysis
(a) S1 and Node number on obtuse angle part
(b) S1 and Node number on acute angle part
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Fig. 11. Element division diagram and Drawing of
PSC-Edge girder reinforcement
(a) Element division diagram
(b) Drawing of PSC-Edge girder reinforcement
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Table 1. Check of rebar in obtuse angle part of
PSC-Edge girder

Used As
Direction cosine . Req'd (width/interval, Review
Si Direc
Node X As mm?)
(MPa) -tion () Bef
efor
l m n mm Before After After

e

37764|1.548(0.556/0.196|0.808| Z-Dir. | 187.5 | H16-1EA |H162271
(1428720 (142/10| NG| 0K

13 | -g33s

37768(6.149|0.132|0.349|0.928| Z-Dir. | 564.8

37765(1.675|0.427(0.352|0.833 | Z-Dir. H22-4EA | H22-4EA
37766(2.153]0314]0.468]0.826[ 2-Dir. | 1646.6 |1423/10|(1423/10| 0| o
37767|4.029|0.144|0.385(0.912| Z-Dir. =2201.8 | =2201.8

37800|1.271(0.574|0.004|0819| Z-Dir. | 149.9 | H1g-1EA |H16:221

(1425/20|142.3/10| N.G| 0K
0) )

S1413 | g335

37804(3.306|0.158(0.3010.941 | Z-Dir. | 295.3

37801(1.284|0.581{0.016|0.814 | Z-Dir. H22-4FA | H22-4FA
37802{0.975]0517]0.172[0.839| -Dir. | 8466 |(1422/10/(1423/10| o] 0x
37803|1.731]0.108]0.368]0.924| Z-Dir. =22018 | =2201.8

378361.038|0.512|0.083[0.855| 2-Dir. | 144.4 | H16-18A [F1622°1
(142.3+18| 4, 1o
3173720 ({33715 | no| ox

- 0
1616 | _g2g

37840(1.558|0.134|0.198{0.971 | Z-Dir. | 168.0

37837[1.150]0.519]0.136]0.844| Z-Dir. H2-EA| F2-4EA
378381.094[0.470[0.212]0857[ 2-Dir.| 8400 |4 193103 30| 0| 0K
0 0

37839|0.925(0.287|0.224(0.931 | Z-Dir. 225185 | =25185

574

Table 2. Check of rebar in actual angle part of
PSC-Edge girder

Used As
Direction cosine | _ Reqd | (width/interval, | Review
. Si Direc 2
Node N K As mm®)
(MPa) -tion (D) Bt
l m n Before After eeo After
37764|2.713(0.037]0.268|0.963| z-Dir.| 2315 | H16-18A[110:2271
(142.3/20], FA
o |a423/10/ NG| OK
37768|0.234|0.028(0.764|0.645|Y-Dir.| - | _ 0)
<1413 | _oane
=833.5
37765|0.943|0.394|0.689|0.609| Y-Dir. H22-4FA |H22-4EA
37766[0879]0.247]0.678[0.692| Z-Dir.| 664.3 (1426)3/ 10 (1425/ 19 5x| o
37767(1.750(0.077(0.504|0.860| Z-Dir. =2201.8 | =2201.8
37800[09170.468[0.769(0.435|v-Dir.| - |H16-184|T1022]
(1423/20| . FA
018 0 (142.3/10| O.K| O.K
37804| . °|0.256|0.924|0.285|Y-Dir.| - _ 0)
’ 113 | og33s

37801|1.191]0.518|0.628|0.581| Y-Dir. H22-4EA |H22-4EA
(142.3/10|(142.3/10

37802(1.050{0.375|0.819|0.433|Y-Dir.| - O.K| O.K

0) 0)
37803(0.326{0.251|0.966(0.060| Y-Dir. =2201.8 | =2201.8
37836|1.001{0.742{0.282{0.608 | X-Dir. - H16-1EA Hl%‘iZ-l

(142.3+1 (1423+1
83.1)/2/2 83 1)'}2/1 O.K| O.K
37840(0.285|0.098|0.888|0.449|Y-Dir.| - 00) '00)
“1616 | ~9509
37837|0.931|0.487|0.604 |0.631 | Z-Dir. H22-4EA | H22-4EA

(142.3+1 | (142.3+1
476.4 |83.1)/2/1(83.1)/2/1| OK| OK

c . 00) 00)
839]0.179(0.096|0.963 |0.253 | Y-Dir.
37839|0.179{0.096|0.963(0.253 ir. 225185 | 225185

37838|0.382|0.196|0.975|0.105| Y-Dir.
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