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Abstract

Scaled prestressed concrete beams with duct grouting defects were immersed in chloride solu-
tion, and then static loading tests are carried out on these beams. With different position of
grouting defect and soaking time as variable, an attempt is made to know the laws of mid-span
deflection, strain and cracking development. In the meanwhile, the corrosion of prestressed
reinforcement is analyzed. In addition, in order to investigate the effect of the prestressed ten-
don rupture on the bearing capacity of the voids, then based on some of the working conditions,
numerical analysis of full-scale component is made to know the effect of fracture of prestressing
tendon on capacity.
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Table 1. Test beams number, grouting condition and size
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Figure 1. Dimensions of test beam and arrangement of reinforcement (unit: cm)
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Figure 2. Layout of prestressed beam measuring points (unit: cm)

2. BN NARNSHBEERA: cm)

DOI: 10.12677/0jtt.2017.65032 256 SBEFN


https://doi.org/10.12677/ojtt.2017.65032

ZEMEAR &

Figure 3. Layout of test equipment
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Figure 4. Failure shape of test beam PCB-9.1
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Figure 5. Midspan moment and deflection curve
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Figure 8. Sectional dimension and layout of prestressed tendons
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Figure 9. Full-scale box girder finite element model: (a) Endsection; (b) Full-scale box girder; (c)
Prestressed tendons layout
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Figure 12. Comparison of the work conditions with or without prestressed tendons break: (a) Work condition 1 and C; (b)
Work condition 2 and F
12. MR AR T RXE: (@) TR1E5IRC; () TR25ITRF

4000
3500 -
~ 3000 -
IS =
~ 2500 - -
~ AT
@ 2000 — T8
w L - T2
R S — T3
£ 1000 S _— ot
500
0 1 1 1 1 1 1 1 1 1 1
3 6 9 12 15 18 21 24 27 30
175 v 5 B /mm
Figure 13. Moment-deflection curve of tendons break in different
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Figure 14. Stress nephogram of different word conditions with load 650 kN: (a) Work condition
No.2; (b) Work condition No.3; (c) Work condition No.4
& 14. ShinTerdk 650 kN FELAMAZE: (@) TR 2; (b) T 3; (T4

N

DOI: 10.12677/0jtt.2017.65032 267 ESLES TN


https://doi.org/10.12677/ojtt.2017.65032

ZEMEAR &

SMATEAE RIS, B R AR ATI A 0 B oAl TR RN JRES, T LoL 4 MVAARKE TRORIE N AN,
RPN, 5 ESCPEET AR 2 2 Hr 4 R B

5. &

BT UL R, AT 4

1) G e A AL B TR 1 TN 0 X B R A O TR 25 D S TR )3 5 25 AR s UM g Yt - 2 45
R T B AAETT R IR G R J B B VA K Tt AR R BN B B A7 8 FIUNE 7 M S8 AN 22 e e JE ok o
FEAPERIA BRI AE s XA T SR M R AR BT RASIE BE 1 R AE AN FIRE I FRAR, IR 5 T8
THREREA O, RI5 Rk b AR I TR A5G o

2) T I EREE AL EANR A W AL BB A TN 3 3 P oot I8 (4 Je) AR e I 0, I RS A
(RO A7 5 b i L™ B R SRR NANAR G DL, Ao BB SR i 0N 77 59 S PR
FeH,

3) 5 TP TN 7 S5 Wi SRR AL AR AR R T RO B K TE VR TN S i A B AT AL, XA PR TS K
WAIHI 9K T 20%.  THUSE A7 I AR BT 88 1 25 S B 70 SR BTE L AT RV 3 F0UNE g 5 B Ak th A7 AE B
Wi, EARA RS SIREIEN, EARCLETIA AR QTN I HI55 . e i, X TN S
PRI R 2 L

SE3#k (References)
[1] &, AR, CO2 HERl. SARAT L K H xR Uk 4 45 Wy I 4 J65 it P T) RN A5 A 52 B VR4l 9], A B AT IERHEL,
2009, 26(10): 76-81.

[2] Stewart, M.G., Wang, X. and Nguyen, M.N. (2011) Climate Change Impact and Risks of Concrete Infrastructure Dete-
rioration. Engineering Structures, 33, 1326-1337. https://doi.org/10.1016/j.engstruct.2011.01.010

[3] Hakkinen, T. (1994) Influence of High Slag Content on the Basic Mechanical Properties and Carbonation of Concrete.
Technical Research Centre of Finland.

[4] tRELE. RE MR 5T A PEVPAS[D]: [ L2008 3. T2 7@ sk K%, 2003.

[5] Weyers, R.E. (1998) Service Life Model for Concrete Structures in Chloride Laden Environments. Materials Journal,
95, 445-453.

[6] Collepardi, M., Marcialis, A. and Turriziani, R. (1972) Penetration of Chloride lons into Cement Pastes and Concretes.
Journal of the American Ceramic Society, 55, 534-535. https://doi.org/10.1111/j.1151-2916.1972.tb13424.x

[7] TR, e, TURH, 5. i TIRE LR Im A 9E[0). 7Kig 1LFE, 2001(8): 20-22.

[8] Czarnecki, A.A. and Nowak, A.S. (2008) Time-Variant Reliability Profiles for Steel Girder Bridges. Structural Safety,
30, 49-64. https://doi.org/10.1016/].strusafe.2006.05.002

[9] Val, D.V. and Stewart, M.G. (2003) Life-Cycle Cost Analysis of Reinforced Concrete Structures in Marine Environ-
ments. Structural Safety, 25, 343-362. https://doi.org/10.1016/S0167-4730(03)00014-6

[10] XUPGHL, TaistA. VR g R b R ok e FLm AR TSR], R TRE AR, 1990, 23(4): 69-78.

DOI: 10.12677/0jtt.2017.65032 268 BB EEFW/ N


https://doi.org/10.12677/ojtt.2017.65032
https://doi.org/10.1016/j.engstruct.2011.01.010
https://doi.org/10.1111/j.1151-2916.1972.tb13424.x
https://doi.org/10.1016/j.strusafe.2006.05.002
https://doi.org/10.1016/S0167-4730(03)00014-6

KPR B P RR T s

1. FTJF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THFIRMEERE: [ISSN], FHIAMHTI ISSN: 2326-3431, RIATZ i)
2. FTFFENM T T http://enki.net/
Ao« bR SCHREE” BEN, BN SCERRE, BIAT A

WhaiE A http://www.hanspub.org/Submission.aspx
WIFIHEAS : oitt@hanspub.org

Hans X


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:oitt@hanspub.org

	Study on Durability of Prestressed Concrete Beams with Influence of Grouting Defects
	Abstract
	Keywords
	孔道压浆缺陷对预应力混凝土梁耐久性的影响研究
	摘  要
	关键词
	1. 引言
	2. 试验概况
	2.1. 试件概况
	2.2. 试验方法

	3. 试验结果及分析
	3.1. 试验现象
	3.2. 跨中挠度变形分析
	3.3. 试验梁裂缝发展
	3.4. 预应力钢筋锈蚀情况分析

	4. 预应力筋腐蚀后足尺箱梁承载力数值分析
	4.1. 模型参数
	4.2. 模型建立与计算
	4.3. 数值模拟结果及分析
	4.3.1. 跨中弯矩-挠度曲线对比
	4.3.2. 应力云图对比


	5. 结论
	参考文献 (References)

