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ABSTRACT

KEYWORDS

This study was evaluated in the performance of the connection according to the details

of the concrete casing segment in the prestressed composite girder by fabricating and

Prestresed composite

girder,
testing specimens with different segments. A total of four comparative specimens were segment
fabricated by using the variables of general composite girders, reinforcement or K

crack,

non-reinforcement, and details of reinforcing bars in the segments so as to evaluate the .
) i - e ] loop reinforcement
structural behavior of steel girders. In addition, the possibility of non-cracking grade
design of segmented composite girders as well as the effects of stiffness and strength
according to the loop connection types after cracking were analyzed, and the
appropriateness of the crack width control both the embedded steel plate and the

concrete surface were evaluated.
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Fig. 1. Segmental position
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(a) PR-L (b) PR-DL (c) PR-T (d) PR-N

Fig. 2. Connection details by specimens
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(a) Production of (b) Production of (c) Casting of the (d) Prestressing

steel girders segmented girders connections

Fig. 3. Manufacturing of Specimens
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(a) Embedded steel plate (b) Concrete surface

Fig. 4. Surface finish of the segments

2.4 SIENsE ¥ SAWY

TEF AR 27] AAE HuT F UEE AdPA s Il AR (EH)E FL 10,000kNF UTMS o] &3k
Fig. 58} o] A Hol AZets< At si3lon, BAR < FEAE 73 Yol F1 ATFEF glo] ZrRlE o3 F&T

Bt ¥ 5 IS ek

(a) Setting of specimens (b) Roller support (c) Loading point

Fig. 5. Test Specimen Setup

Table 1. Loading Stage

STEP Loading speed Load, P (kN) Remarks
(mm/s)

0 OkN Installing the crack gauge at the joint
1 0.01 1,400kN Service load (1,385kN)

2 1,600kN Cracking load (1,580 kN), Checking crack
3 2,000kN Checking crack

4 2,500kN Checking crack

0.05
5 3,000kN Checking crack
6 3,200kN Ultimate load (3,280kN)
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Fig. 6. Load-Displacement(UTM) curve Fig. 7. Load-Deflection curve

Table 2. Summary of Test Results at Joint

Test Results (kN)
Load Design (kN)

PR-L PR-DL PR-T PR-N

Service load 1,385 1,385 1,385 1,385 1,385

Cracking load 1,580 1,500 1,500 1,500 1,500

Maximum load 3,270 3,705 3,450 3,760 3,795
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Fig. 8. Load-Strain Curve (PR-N)
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Fig. 9. Load-Strain Curve (PR-T)
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Fig. 10. Load-Strain Curve (PR-L)
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Fig. 11. Load-Strain Curve (PR-DL)
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Fig. 12. Strain of Bottom flange of Steel girder in Connection
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Fig. 13. Load-Crack width Curve

Table 3. Comparison of 0.2mm Cracking load

0.2mm Cracking load (measurement)
Specimens Initial (CDZ?;IH)g load Embedded steel plate Concrete surface Remarks
Outside Inside Outside Inside
PR-L 1,627 kN 1,703 kN 1,638 kN 1,703 kN OK
PR-DL 1,580 kN 1,724 kN 1,695 kN 1,635 kN 1,672 kN OK
PR-T 1,571 kN 1,642 kN 1,465 kN 1,636 kN NG

Table 3 0.2mm o
PRDLE 243 &%ﬂﬁ Ajo7h #a glont B4 PRTY| A ol 2% &
4 = =

o} Aol st

Table 4. Comparison of Reinforcement stresses in Crack width

. Measurement Reinforced bar
Specimens . Remarks
Embedded steel plate Concrete surface (yield Stress)
PR-L 165.6 MPa 140.2 MPa OK
500 MPa
PR-DL 138.2 MPa 153.2 MPa OK
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Fig. 14. Stress-Crack width Curve
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Fig. 15. Crack Patterns

— 430 —



J.W. Lee - Journal of the Korea Society of Disaster Information Vol.12 No.4 pp.422 - 431, 2016

4. 4 E

B ATNAE 434 Ave) 2IUE Aoy RAR A BE AAR 4% YE A3 47 gE 2ErE A
APAE Agstel AP BAR Qe D B AT BARA oI SHT BY 7 P o $AZ AT MR
e 429 wim AYAE ARt T2H AT WhRgon ted 2L AL I

@ 27124 3
A Qs @ o2 AT Tt

@) BAW A% v BEo AR FSHY, TAYE = A7 A9e] BW LBHY, AR 9YY e T4
Apgjol s7] dEe] Aol AU Y FREst AT AL Q0 FAYGA BT AFEIAE F
w ofo] glolAlE BRI T 443} Y5t

AU F A} AT P ES FALE TR UEUA de 5 2EE A
(4) 2R ol 5T = EL
o o A A P =
FEZATI} AHSYA o] 53}7] of
7 frARRE AEE Bt
v e A

©) A oo oo bk Ak F2 49 13 FAATI Agsteg 7)1E 2ol A&7t
Soh ZA R o] AT glol AR wWixIZE A9 gl AAEHARE gho] gAY A A st A7t
g8 WY Eo] T T 7EF AUt ofHoh =g TY2EH s £ 7 §eto® FEEE Fdo] BT EE AF
T FA%E 2 oY A8 Al 7DE Aort sttt mebA H47e o|FH T WEA asit
ZAle| 2

o] =2 20159 % FEWFFO T ENF7|EAY S A LAY (15TBIP-C092770-01) A-7-H] Aol ojsf 8= A5
oo AA=EHYT
References

Kim, D. W,, Shim, C. S. (2015). “Crack Width Control on Concrete Slab using Half-Depth Precast Panels with Loop Joints”,
Journal of KSCE, Vol.35, No.1, pp.19-29.

Ministry of Land, Infrastructure and Transport (2010). Korean Bridge Design Code. Korea Road & Transportation
Association.

Ministry of Land, Infrastructure and Transport (2012). Concrete Structure Design Standard. Korea Concrete Institute.

Ministry of Land, Infrastructure and Transport (2012). Korean Bridge Design Code(Limit State Design). Korea Road &
Transportation Association.

Mary H., John, M., Anagha P. (2012). Continuous Prestressed Concrete Girder Bridges Volume 1 : Literature Review and
Preliminary Designs. Texas Department of Transportation.

Ryu, HK,, Chang, S. P., Kim, Y. J. (2003). “Experimental Works on the Flexural Behavior of Precast Reinforced Concrete
Decks with Loop Joints”, Journal of KSCE, Vol.23, No.3A, pp.479-486.

— 431 —



