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Plate Anchorage for Post-tension

Abstract: Bearing stress near anchor plates is usually very high due to prestressing force in anchorage zone of concrete structure used post-tensioned
prestressed method. In order to effective utilization of cross section and crack control, appropriate size of anchorage plates should be used to prevent

crack initiation and failure of concrete structures eventually. This study aims

to suggest equation for effective area of bearing plate of rectangle type

and circular type by Highway Bridge Design Specification and PTI etc. A shape factor according to bearing plate shape is suggested based on numerical

analysis, and it can be used suitability for design of special anchorage plate dimension.
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Fig. 1 Basic Anchorage Plate(PTI, 1998)

Post-Tensioning Systems(1998), AASHTO®I| 4 ¥} Standard
Specification for Highway Bridges(2002) 5l A = o]tk
(Prestressed Concrete Committee, 2014).
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Table 1 Properties of Anchorage Assemble

Index Head Casting Concrete
Strength [MPa] 747 295 32
Elastic Modulus [MPa] 200,000 97,000 28,066
Possion’s ratio 0.25 0.25 0.167
@ AJ/A.=0.1 ®AJA=03

(a) Basic Bearing Plate

@ AJA. =05 ® A/A=0.85
(b) Special Bearing Plate

Fig. 4 Modeling of Anchorage Zone for Designed Plate
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Fig. 6 Stress Distribution of Local Zone
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Table 2 Designed Edge Distance or Diameter of Bearing Plate

No. of Edge Distance or
B;?;ing Tendons PS(ENO;CG: K AJA. Diameter
(EA) (mm)
7 1,806 180
15 3,870 270
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Fig. 8 Edge Distance or Diameter According to Bearing Plate Shape
and Prestress Force
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Table 3 Designed Edge Distance of Concrete Cross Section

Bearing No. of PS Force Modified Ed’ge Distance (?f
Plate Tendons (kN) AJA. Con’c Cross Section
7 1,806 280
15 3,870 430
04
19 4,902 470
31 7,997 570
Basic 7 1,806 270
Bearing 15 3,870 410
0.5
Plate 19 4,902 450
(Rectangle) 31 7,997 570
7 1,806 270
15 3,870 400
0.6
19 4,902 450
31 7,997 560
7 1,806 250
15 3,870 380
0.4
19 4,902 430
31 7,997 520
Special 7 1,806 250
Bearing 15 3,870 380
0.5
Plate 19 4,902 430
(Circle) 31 7.997 510
7 1,806 250
15 3,870 380
0.6
19 4,902 420
31 7,997 510
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Fig. 9 Edge Distance of Concrete Cross Section according to
Bearing Plate Shape and Prestressing Force
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Table 4 Spiral Reinforcements Designed by Eq. 18

Bearing No. of e s req. As
Plate K Tendons (mm) (mm)  (mm?) used A
(EA)
7 200 40 152 D16
15 300 45 263 D19
04 19 330 50 339 D22
31 400 50 448 D25
Basic 7 200 40 117 D13
Bearing 15 300 45 181 D16
Plate 19 330 50 244 D19
(Rectangle) 31 400 50 261 DI9
7 200 40 65 D10
15 300 45 121 DI3
06 19 330 50 143 D16
31 400 50 174 D16
7 200 40 261 D19
15 300 45 467 D25
03 19 330 50 514 D29
31 420 50 664 D32
Special 7 200 40 164 D16
Bearing 15 300 45 284 D19
Plate 19 330 50 332 D22
(Circle) 31 400 50 411 D25
7 200 40 102 D13
15 300 45 173 D16
03 19 330 50 214 D19
31 400 50 265 D19
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Fig. 10 Nominal Local Zone Strength of Basic Bearing Plate
according to Prestressing Force
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Fig. 11 Nominal Local Zone Strength of Special Bearing Plate
according to Prestressing Force
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Fig. 12 Comparison between Designed Basic Bearing Plate and
Other Anchorage Type
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Fig. 13 Comparison between Designed Special Bearing Plate and
Other Anchorage Type
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