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The Characteristics of Two Span Continuous Prestressed

Concrete Beam with Vertical Joint

Syoichi INoug, Kazuo KoBavasht and Shinzo NISHIBAYASHI

(Received October 25, 1974)

To determine the deflection and the moment distribution under the each
loading stage between initial and ultimate, including cracking load, continuous
prestressed concrete beam having two spans have been examined.

In this test, thirty-eight beams with following conditions were selected; (a)
location of joint, (b) prestressing steel ratio, (c) magnitudes of prestressing,
(d) location of loading point, (e) kinds of concrete (normal-and light-weight

concrete).

This report describes the results of experimental and theoretical investigation
in which the effects of the above conditions on the behaviors of the jointing

and monolithic beam were observed.
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Fig. 1 Cross section of test beams and
loading arrangement
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Table 1 Kinds of test beams
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Table 2 Mix proportion

Type of Maximum Slump(cm)l Water—ce- Quantity of material per unit volume
P size of co- or ment ratio of concrete (kg/ i)
arse aggregate, Flow value
concrete Water iFine aggre- Coarse ag-
(mm) | (mm) | W/C(%) Gy | Cement (C)/Fine CE8T oreaate &
Normal-weightt 15 | 4,y | g 168 | 450 | si8 | sa2
concrete - f t ’} !
Light-weight | | '
Laght-w 10 R 160 ! 430 | 732 |
| i
Mortar 5 150 I‘ 40 300 ‘ 750 ‘ﬁ 1500 ’ —
| | |
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Table 3 Physical properties of concrete and mortar
Test Concrete Mortar
Prestress (kg/c) Compres- Tensile | Modulus of Compressive‘ Tensile | Modulus of
beams Upper Tower :i:gngth strengzth elasticzity strength streng;:h elastlclzty
fiber fiber (kg /e (kg/ct) | (kg/o) (kg/cih) (kg/c) (kg/cii)
1-1-M-12 78.5 78.5 438 18.2 169600 583 51.0 353000
2-T~M-12 71.6 71.6 438 18.2 | 169600 583 51.0 353000
C3-I-M-12 72.4 72.4 438 18.2 | 169600 583 51.0 353000
_4-T-M-12 71.6 71.6 438 18.2 169600 583 51.0 353000
5-1-C-12 78.5 78.5 480 19.1 172800 583 51.0 353000
6-T~-M-14 109.2 109.2 480 19.1 172800 - 583 51.0 353000
7-I-C-14 0. 0. 480 19.1 | 172800 | 583 | 51.0 353000
8-1-M-10 51.7 51.7 480 19.1 172800 | 583 51.0 | 353000
9-1-C-10 51.7 51.7 480 19.1 172800 583 51.0 353000
_1-m-M-12 80.1 80.1 488 20.4 180000 616 45.6 386500
2-M-M-12 80.1 80.3 488 20.4 180000 616 45.6 386500
3-TM-M-12 72.2 72.2 488 20.4 180000 616 45.6 386500
4-1I-M-12 80.1 80.1 488 20.4 180000 616 45.6 386500
5-11-C-12 81.0 81.0 488 20.4 180000 616 45.6 386500
6-1-M-14 109.8 110.0 485 17.0 | 174500 616 45.6 386500
7-1-C-14 103.8 103.8 48 | 17.0 174500 616 45.6 | 386500
8-J1~-M-10 50.3 50.3 485 17.0 174500 616 45.6 3865M0
9-1-C-10 51.0 51.0 485 17.0 174500 616 45.6 | 386500
8- -M-10 49.8 49.8 466 17.7 164400 573 40.7 383800
9-1-C-10 49.8 49.8 466 17.7 164400 573 40.7 383800
1-[V-M-12 80.2 80.2 490 18.7 168400 502 54.5 364300
2-IV-M-12 80.2 80.2 490 18.7 168400 502 54.5 364300
3-IV-M-12 80.2 80.2 490 18.7 | 168400 502 54.5 364300
4-IV-M-~12 80.2 80.2 490 18.7 168400 | 502 . 54.5 364300
5-IV-C-12 0.1 0. 490 18.7 168400 502 54.5 364300
6-IV-M-14 110.2 110.2 468 19.6 | 165700 502 54.5 | 364300
7-N-C-14 108.0 106.9 468 19.6 165700 502 54.5 364300
8-1V-M-10 49.7 49.7 468 19.6 165700 502 54.5 364300
9-Iv-C-10 49.7 49.7 468 19.6 165700 502 54.5 364300
1-y-M-12 80.0 82.0 581 37.2 403800 649 53.8 354200°
2-V-M-12 80.0 80.0 581 37.2 403800 649 53.8 354200
3-V-M-12 80.0 81.6 581 37.2 | 403800 649 _ 53.8 | 354200
4-V-M-12 81.6 81.6 581 37.2 403800 649 53.8 354200
5-V-C-12 82.0 82.0 581 37.2 403800 649 53.8 354200
6-vV-M-14 111.1 111.1 634 44.1 | 419300 649 53.8 | 354200
7-v-C-14 109.0 109.0 634 44.1 419300 649 53.8 354200
8-V -M-10 50.7 50.7 634 4.1 419300 649 53.8 354200
9-v-C-10 50.7 50.7 634 44.1 419300 649 53.8 354200
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Table 4 Details, cracking and ultimate-load of test beams

81

Flexural cracking load

Ultimate load

Test
Loading point Centre support Meas. | Calc.
P, /P

beams Fath | penco |PaPea| b | bacwy |Pe/Poc | Pe® | Pue(® /e
1-I-M-12 6.0 1 6.6 0.91 6.5 6.6 | 0.98 | 17.7 | 17.0 1.04
2-T-M-12 55 | 6.1 0.90 6.5 6.4 1.02 | 17.6 | 17.0 1.04
3-T-M-12 6.0 6.2 | 0.97 7.0 6.4 1.09 | 18.6 | 17.1 | 1.09
4-T -M-12 5.5 6.2 0.89 | 6.0 6.4 0.94 | 18.0 | 16.9 1.07
5-1-C-12 6.5 6.5 1.00 | 7.0 6.6 1.06 | * 17.1 *
6-T-M-14 8.5 8.8 0.97 | 9.0 8.8 1.02 | 20.1 | 20.0 1.01
7-1-C-14 1.0 1.8 0.56 1.0 1.8 0.56 | 13.0 | 20.5 0.63%
8-1-M-10 4.5 4.8 0.94 6.0 4.8 1.25 | 13.7 | 11.9 1.15
9-1-C-10 4.0 4.8 0.83 5.0 4.8 1.04 | 13.2 | 11.9 1.19
1-T-M-12 8.5 i 8.6 | 0.9 7.0 6.2 |  1.13 | 19.0 | 19.0 1.00
2-TM-M-12 7.5 8.6 0.87 5.5 6.2 | 0.89 | 19.1 | 19.0 1.01
3-1~M-12 6.0 ! 8.0 0.75 5.0 5.8 0.86 | 20.6 | 19.0 1.08
4-T-M-12 7.0 | 85 0.82 5.5 6.5 | 0.8 | 183 | 19.0 0.96
5-T-C-12 7.5 | 8.6 0.87 6.5 6.2 1.05 | 20.1 1 19.0 1.06
6--M-14 10.0 i 11.2 0.89 7.0 7.8 0.00 | 22.1 | 242 0.91
7-T-C-14 9.0 | 104 0.87 7.0 7.5 0.93 | 20.5 | 24.3 0.84
 8-TI-M-10 5.5 I 5.8 0.95 3.5 4.1 0.85 | 14.0 | 14.3 0.98
9--C-10 50 i 5.8 0.86 3.5 41 1 0.85 | 14.7 | 14.5 1.01
8—-M-10 5.3 | 5.0 1.06 5.5 5.8 0.95 | 13.0 | 14.1 0.92
9-1-C-10 4.5 | 4.9 0.92 5.5 5.9 0.93 | 14.2 | 14.1 1.01
C1-IV-M-12 9.0 | 10.0 0.90 6.0 6.0 1.00 | 20.8 | 20.9 1.00
2-T-M-12 85 | 9.6 0.89 ! 5.5 6.4 0.86 | 21.1 | 20.9 1.01
C3-IV-M-12 8.0 | 9.6 0.83 | 6.0 6.4 0.94 | 223 | 20.9 1.07
4-Ty-M-12 7.5 | 9.6 0.78 5.0 6.2 0.81 | 21.1 | 20.9 1.01
5-IV-C-12 2.0 | 2.2 0.91 | 1.0 | 1.4 0.71 | 16.5 | 17.0 | o0.97%
6-1y-M-14 12.0 13.5 | 0.89 1 85 8.3 1.02 . 285 | 265 | 0.89
7-V-C-14 11.0 ; 12.8 0.86 | 8.0 8.3 0.96 | 23.0 | 26.5 0.88
8-1y-M-10 6.0 | 7.5 | 0.80 | 4.0 4.3 0.93 | 16.7 | 15.8 | 1.06
9-IV-C-10 6.5 | 7.2 0.90 | 4.0 4.3 0.93 | 16.8 | 15.8 1.06
_1-v-M-12 9.0 11.2 0.80 7.5 8.2 091 { 21.2 | 20.1 | 1.05
2-v-M-12 | 11.0 11.0 1.00 8.0 8.1 0.99 | 20.8 | 19.9 | 1.05
3-y-M-12 10.5 1.0 | 0.9 8.0 8.2 | 0.98 | 220 | 19.9 1.11
4-V-M-12 13.0 11.1 1.16 8.5 8.2 1.04 | 19.5 | 20.1 0.97
5-V-C-12 10.0 11.2 0.89 8.0 8.3 0.96 | 21.8 | 20.1 | 1.08
6-V-M-14 155 | 158 | 0.98 12.0 | 10,8 | 111 | 24.3 | 26.5 |  0.92
7-V-C-14 13.0 15.9 0.82 | 11.0 | 10.8 1.02 | 25.0 | 26.5 0.94
8-V-M-10 8.5 8.5 0.89 | 7.0 6.9 1.01 | 165 | 153 | 1.08
9-v-C-10 9.5 9.5 1.00 7.0 6.9 1.00 | 159 | 15.3 1.04
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