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Variation of Secondary Moment and Moment
Redistribution in Prestressed Continuous Beams
with Unbounded Tendons

ZENG Jiamyw , SU Xiaozu
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: An experimental study was conducted on four
prestressed concrete continuous beams with unbonded tendons
over entire loading. Support reactions and degree of moment
redistribution at critical sections were analyzed. By secondary
moment definition in post-elastic range, total moment of a
continuous beam in nonlinear stage could be decomposed into
secondary moment and moment due to external forces, the
variation of which over entire loading was studied. Based on
revising the initial secondary moment and elastic external load
moment separately, a redistributed moment formula for
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prestressed concrete continuous beams with unbonded tendons
at the ultimate limit state were proposed. This formula was
verified using a group of test specimens from literature.
Results show that, the reason of moment redistribution in
prestressed concrete continuous beams with unbonded tendons
can be attributed to the stress increase of unbonded tendons
and secant stiffness comparison charge between each part of
the continuous beam. At the ultimate limit state, the higher
global reinforcement indices at the section over inner support,
the higher secondary moment reduction factor and the lower
external load moment modulation factor. In the prestressed
concrete continuous beams with unbonded tendons, the
calculated moment of the section over inner support by the
proposed formula is closest to the test results than the existing
formulas. The proposed formula can provide a reference for
the development of design code in relevant provisions.
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Fig.1 Geometry and reinforcement of UPC2(unit: mm)
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Tab.1 Test main parameters and reinforcement 2 %ﬁ
2 T o/ e/ BR BM M/ 3. 4 3
Y RE MPa mm EM AB P (N-m ’ _gg_ T lom
UPC1 645 1021 59 2&14 2®12 0.207 10,69 ,*Ji T — 5 - J&
UPC2 8¢5 996 79 2018 2316 0.263 18.53 7 - 89 o j 7
UPC3 645 1070 79 3018 3316 0.302  14.93 9&?;‘%@ 5 EP" . ﬁ'f;ﬁé)@ 7
UPC4 1045 1136 59 2318 2412 0.115 19.82 1050 [ 1050 T 1050 | 1050 i
4200
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BMAR R R 32 530 MPa, T J7 &5 AETUN A Fibt
BB ML 2.
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Tab.2 Properties of prestressed and nonprestressed steel

d/mm A/mn? f,/MPa /10 ¢ f,/MPa E/MPa
5 19.6 1727.6 10 100 1955.1 211 851.7
12 113.1 422.8 2148  553.9 196 872.7
14 153.9 471.8 2421 606.6 194 885.7
16 201.1 374. 4 1 956 564.4 191 112.5
18 254.5 386.6 2006  605.9 192 765.0
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Tab.3 Typical results for the continuous beams

5 A A Ay Aua

O N e e D 9
UPC1 164. 9 6.47 6. 26 186.9 14. 25 13. 77
UPC2 207. 8 5.94 6.67 244, 2 10. 47 32. 85
UPC3 256.9 5.67 6. 05 266. 4 10. 30 13.90
UPC4 230.0 7.26 6.99 245, 2 13. 85 12. 34
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Fig.3 Load-deflection curves
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Tab.5 Comparison of redistributed moment calculated by different formulas and that of the test

BT 2 anTm anew aNem 8 TR @ M a0
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YLA-2 0.136 —99.00 —98.44 —0.56 0. 41 0.65 0. 86 977. 88 1129.78 —64.31 —58. 46 —67.50
YLA-3 0.086 —82.70 —71.25 —11.45 0. 33 0.54 0.83 1129.62 1598.02 —51.43 —55.19 —54. 40
YLA-4 0.106 —94.80 —127.50 32.70 0.44 0.58 0.84 1264.50 1800.10 —31.44 —53.56 —34.00
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