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Abstract

In this paper, an unbonded post-tensioning anchorage for a single-stranded wire that allows more efficient stress distribution in
the post-tensioned anchorage zone was developed by using a finite element analysis using a commercial program. The stress
analysis was carried out using a 3D model in the anchorage zone of the concrete member using the developed anchorage. The result
of analysis ensured that the developed anchorage reduced the maximum bursting stress in anchorage zone compared to the case of
existing anchorage and the location where maximum bursting stress also occurred closer to the anchorage. Bursting force was
calculated using AASHTO, modified Morsch and Stone. As a result, it was concluded that an effective reinforcement design of the

anchorage zone can be designed by modified Morsch.
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Fig. 1 Stress contours for concentrically loaded
anchorage zone(Breen, J.E., 1994)
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Fig. 2 Von-mises stress distribution on rectangular
anchorage(existing anchorage)

Fig. 3 Von-mises stress distribution on circular
anchorage(developed anchorage)
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Fig. 4 Variables for developed anchorage
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Fig. 5 Loaded face of model

[ Fixed Support

Fig. 6 Fixed support boundary condition of model

Table 1 Material properties for finite element analysis
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Table 2 Max. Von-Mises stress of anchorage by each

variable
D Location of plate
size(mm) 5 10 15 20 25
max. SUess| 1o 45 | 250.64 | 347.07 | 382.92 | 401.28
(MPa)

location of
Wedge contact face
max stress

@ Thickness of wedge cavity

size(mm) 6 7 8 9 10
max. SUESS| 195 45 | 189.76 | 182.69 | 176.32 | 170.93
(MPa)

location of

Exterior upper face of wedge cavity
max stress

@ Connection radius(mm)

size(mm) | 5 10 15 20 2 29
max. SUess| one o o624 | 254.5 | 251.4 | 235.8 | 203.4
(MPa)

Exterior upper face of
wedge cavity

connection of wedge
cavity and plate

location of
max stress

@ Thickness of plate(mm)

size(mm) 4 5 6 7 8
max. stress
(MPa) 198.59 198.4 198.54 | 198.47 | 198.75

location of
Wedge contact face

max stress

(steel)
Yield Ultun'ate Modulus of . .
tensile .. Poisson's
strength strength elasticity ratio
(MPa) (MPa) (MPa)
Anchorage 320 500 200,000 0.3
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Fig. 7 Stress concentration on connection
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30688
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0.50312 Min

Fig. 8 Equivalent(von-mises) stress distribution of
developed anchorage(stress on wedge contact face)
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23328
0.82381 Min

Fig. 9 Equivalent(von-mises) stress distribution of
developed anchorage(load on upper face)
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Table 3 Material properties for finite element analysis

(concrete)
Compressive Modulus of Poisson’s ratio
strength(MPa) |elasticity (MPa)
Concrete 41 30,008 0.18
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Fig. 10 Max. Bursting stress in anchorage zone
according to concrete size
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Fig. 15 Morsch’'s load path model in anchorage zone
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Fig. 16 Bursting stress comparison by radius of anchorage plate
Table 4 Comparison of bursting force

Radius of 45mm 55mm 65mm

anchorage
Modified Modified Modified

Method ASSHTO Mérsch Stone ASSHTO Mérsch Stone ASSHTO Mérsch Stone

k=0.5 k=0.27 k=0.5 k=0.23 k=0.5 k=0.19

Bursting 44.79 82.95 97.58 40.41 87.85 106.94 36.03 94.82 107.62

force (kN)
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