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Mechanical Performances Experiment and Finite
Element Analysis of Dry Joint of PPC
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Abstract ; In order to study the mechanical properties of the precast reinforced concrete continuous
beams , four two-span continuous beams are designed and each span was precast separately. Two
types of connections are used. The embedded plates at the joints are connected either by welding or
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by bolts. A static loading test with two-point loading types is carried out. The test result such as
flexural , crack distribution and deformation are obtained. The finite element analysis of the plastic
behavior of 21 continuous beams are carried out by using ABAQUS. The results show that. the
bearing capacities of precast reinforced concrete continuous beams in the form of welded connec-
tion are higher than that of bolted connection under the same reinforcement condition. Failure mode
is not related to the different connection types. The unbonded prestressed reinforcement can signifi-
cantly improve the mechanical performance of precast continuous beam. The results of finite ele-
ment analysis indicated that moment modification coefficient of precast prestressed concrete contin-
uous beam is smaller than of cast-in-place continuous beam under the same reinforcement condi-
tions. The moment modification coefficient of continuous beam with bolted connection is larger
than that of continuous beam with welded connection. Precast prestressed concrete continuous
beams with dry joints have satisfying mechanical properties. The equation to calculate the moment
modification coefficient is proposed, which involves the comprehensive reinforcement ratio of the
middle supporting as an independent variable.
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Fig.1 The failure mode of the PCL-A test beam
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Table 2 Characteristic measured value of test beams

% PL/KN  PL/KN PL/KN PN
PCl - 1A 15 93 129 142
PCL-1B 51 195 210 275
PCL-2A 15 87 111 127
PCL-2B 5l 174 204 257
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Table 3 The parameter of model beams
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FEL IR Gk f./MPa fp/MPa l,/mm A I3 ly/h
RN Hh SR

ZIL 19.1 24018 2018 14°15.2 3 900 0.52 0.43 13
PCL -1A 19.1 2018 20018 — 3900 0.00 0.21 13
PCL -1B 19.1 20018 2018 24°15.2 3 900 0. 68 0.65 13
PCL -1C 19.1 2018 2018 14°15.2 3 900 0.52 0.43 13
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Table 4 The redistribution of internal force of

model beams

Py MS,/KN M. /KN s

ZIL 130. 65 52.65 0.597
PCL-1A 93. 60 35. 10 0. 625
PCL-1B 183. 30 113.10 0.383
PCL-1C 140. 40 70. 20 0. 500
PCL - 1D 140. 50 73.50 0.477
PCL - 1E 135.20 36. 00 0.734
PCL - IF 150. 15 79.95 0.468
PCL-1G 155.35 87.75 0.435
PCL - 1H 131.95 64.35 0.512
PCL - 11 133.90 74.10 0.447
PCL - 1] 150. 15 72.15 0.519
PCL -2A 79.95 25.35 0. 683
PCL -2B 178. 10 105. 30 0. 409
PCL -2C 141.70 62. 40 0. 560
PCL -2D 141. 00 66. 00 0.532
PCL -2E 137. 60 33. 60 0.756
PCL -2F 151. 45 72.15 0.524
PCL -2G 162. 50 85. 80 0.472
PCL -2H 133.25 56. 55 0.576
PCL - 21 135.20 66. 30 0.510
PCL -2] 152. 10 66. 30 0. 564
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