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Time-Dependent Behavior Analysis of Pre-Tensioned Members Using
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ABSTRACT This paper deals with a research about the time-dependent behavior analysis for pre-tensioned high-performance con-
crete(HPC) members. By improving AASHTO-LRFD(2004) method for predicting the creep and shrinkage of normal concrete, and the
relaxation of prestressing tendon, a time-dependent behavior analysis of high-performance concrete structures has been introduced. Two
methods, the step-function method and the time-step method have been incorporated in the time-dependent analysis. The developed pro-
gram can predict the initial and time-dependent losses of prestressing forces and the deflections of high-performance concrete structures.
The present model has been verified by comparing with the experimental results from the test of time-dependent behaviors of pre-ten-
sioned members using high-performance concrete. From this, the current model gives good relations with the experimental results, but
the AASHTO method is not good for the prediction of time-dependent behaviors of high-performance concrete members.
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Table 1 Constants for compressive strength of concrete

TP 1
ASTM-cured concrete °
Type 1 cement 0.99 0.77 044
Type III cement 111 0.56 0.28
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Fig. 1 Flowchart for step-function method
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Fig. 2 Flowchart for time-step method
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Fig. 3 Typical cross-section of an AASHTO type Il girder
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Fig. 4 Typical cross-section of an AASHTO Type Il girder and
composite deck
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Table 2 Gross-sectional properties

Gross-sectional properties

4 (in%) 369
I (in%) 50,979
¥, (in) 20.2
s (in) 15.8
S, (in’) 2,527.4
S, (in’) 3,220.5
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Table 3 Transformed-sectional properties

Table 4 Comparison of initial camber

Transformed-sectional properties Girder Intial camber (in)
HPC Grade 2 Grade 4 No. | Measuered Predicted Difference
4 (ind) 555 336 0.208 Proposed model 7 | 0.215 5%
1 (in") 124,180 119,688 G2A 0.208 Proposed model 7 | 0.213 4%
3 (in) 20.1 211 0.203 AASHTO method | 0.218 6%
Ty (in) 23.9 229 GoB 0.19 Proposed model I | 0.217 14%
S, (m) 5156 666 0.19 Proposed model I | 0.215 13%
L - ’ 0.187 | Proposed model [ | 0.193 3%
S (i) 5191 5232 GIA 1 o187 Proposed model 77 | 0.192 3%
G4B 0.193 Proposed model 7 | 0.193 0%
ol HPC HoazmgEz __'WE]O% mgmue Eu 0.193 Proposed model 77 | 0.192 0%
W s e gaduel Ad Flg‘ 3, Table 2 3 Fig. Table 5 Comparison of prestress losses
4, Table 39 WyeRd whst 7‘%‘:}_‘ Girder Intial losses (ksi)
No. | Measuered Predicted Difference
4.2 F_l‘?ﬂ-*’"*ﬂﬁ" 9ISt = gl Efa =4 o e AP 10.32 Proposed model 7 | 9.596 7%
G2A 1032 | Proposed model 17 | 9.259 10%
A SR A A 2 Dilger(1982)00 23| e =] 1032 [AASHTO method | 9557 7%
Z-APdd FAo 7825, Bazant(1972)2] A% 2 9.67 |Proposed model 7 | 9.702 | 0%
=) wA47%, AASHTO-LRFD2004)] 74 229 G2B | 967 [Proposed model 17 | 9362 | 3%
Aol AA%, Ghaligh Trevino'®e] 74z @& Alo]d zt4aA 9.13  |Proposed model I | 8.637 5%
ot B ARoM 2E 28T EaYEY AZAS GaA 9.13 | Proposed model I/ | 8.331 9%
92 AxFE HYPE TS HES EFsto Fdd G4B 933  |Proposed model / | 8.637 7%
FAjvhH wlekg2 ACI Committee 209(1992)2] ZAFE 933 |Proposed model I | 8.331 11%
AZE 9 AzxgsE 298 ALYt skEoEE Ay Girder Time-dependent losses (ksi)
A, 2 2Ed A § 2 3§ AskEE AR 4R No. | Measuered Predicted Difference
u}g}% =S EsEeH, AdY Hu QgLEe # 13.55 | Proposed model I |12.006 11%
AYE AANREE 27314 &= Ao MR G2A 13.55 Proposed model 77 | 11.455 15%
13.55 | AASHTO method |26.229| 48%
4.3 A ZH-EH| o 9| |AEY A A o e AN B 12.84 | Proposed model 7 |11.809 8%
12.84  {Proposed model IT | 10.690| 17%
N7 A A R Q% 7% ZAYE ZdAd 3 GAA 10.79  |Proposed model I |10.374 4%
Aol M- vFAAEH HH 2 Mohnas-Vega(l988) 10.79 | Proposed model /7 | 9.881 8%
o] AorAle Algstgomn, ;}'/‘é ol AL AHA S G4B 11.24 | Proposed model 7 |10.692 5%
11.24 | Proposed model /7 |10.095 10%
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