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ABSTRACT

The post-tensioned anchorage zones of normal concrete have larger cross sections because of congested reinforcements to resist high
bearing and bursting stresses. The high compressive and tensile strength of newly developed UHPC (Ultra High Performance Concrete)
may reduce the cross sectional dimensions and simplify the reinforcement details, if used for post-tensioned members. The Finite
Element Analysis was performed to evaluate the mechanical behavior of post-tensioned anchorage zones using UHPC without
anchorage plates and confining reinforcements. The results show that the maximum bursting stresses are less than the values given in
current design code without failure due to vertical cracks. The location of maximum bursting stresses were at 0.2 times of width of the
models. The bursting force from FEA is less than that is obtained using simplified formular in Korean Bridge Design Code.
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Fig. 1. General zone and local zone (Korea Ministry of Land, Transport and Marine Affairs, 2010)

tension

Proa

compression

radial -
bursting \\\>T
stress

-
tangential |- v
bursting
stress l,

Fig. 2. Distribution of bursting stresses (Oh et al., 1994)
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Transverse Tensile Stress Distribution in Bursting zone
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Fig. 3. Preliminary stress analysis to determine model dimensions
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Fig. 5. Stress distributions on surface(un-reinforced model)
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Table 1. Summary of lateral stress distributions on surface (un-
reinforced model)

locations
lateral stresses
10mm 0.3b 0.5p 1.0
Max. tensile stress (MPa)|  6.78 6.91 3.20 0
location of max. stress center center center -

Table 2. Summary of longitudinal stress distributions on surface
(un-reinforced model)

o locations
longitudinal stress
10mm 60mm | 110mm | 157.5mm
Max. tensile stress (MPa)|  0.54 3.21 6.93 9.22
locations of max. stress |upper face| upper face | 0.2 0.2
lax : 1.15e+001

3D ELEMENT STRESS
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e
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418733224001
+1.5731682+001
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(a) Lateral stresses distributions(inside)
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+1.8733204001
+1.5731684001
+1.27300+001
+9.72831 +000
+6.726662+000
+3.725028+000
+7.233708-001

(c) Longitudinal stress distributions(inside)
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Fig. 6. Stress distributions inside (un-reinforced model)
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Table 3. Summary of lateral stress distributions inside (un-reinforced

model)
Locations
lateral stresses
10mm 0.3 0.5 1.06
Max. tensile stress (MPa) | 11.50 2.20 1.90 0
locations of max. stress 64mm | center | center -

Table 4. Summary of longitudinal stress distributions inside (un
reinforced model)

Locations
Longitudinal stresses
10mm 60mm 110mm
Max. tensile stress (MPa) 0.31 7.40 2.00
locations of max. stress 0.32b Upper face 0.36b
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(a) Lateral stress distributions(surface)
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(c) Longitudinal stress distributions(surface)
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Fig. 7. Stress distributions on surface(reinforced model)
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Table 5. Summary of lateral stress distributions on surface (reinforced

model)
Locations
Lateral stresses
10mm 036 | 0.5b | 1.0b
Max. tensile stress (MPa) 1.48 6.25 | 3.68 | 0.50
. 108mm from the
locations of max. stress center | center | center
surface

Table 6. Summary of longitudinal stress distributions on surface
(reinforced model)

Locations

Longitudinal stresses

10mm 60mm 110mm | 157.5mm

Max. tensile stress (MPa)| 0.14 1.77 4.86 6.75

locations of max. stress 0.4b 0.3 0.2b 0.2b
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(a) Lateral stress distributions(inside)
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(c) Longitudinal stress distributions(inside)

TP-SR

]

\_
\
\\

Transverse Stress (MPa)
A

-8 \ /‘
-12
0 40 80 120
Transverse Length (mm)
(b) Lateral stress changes (inside)
TP-SR
0 -
- <
0.4 \
< )
a /
=
0.8
el 10mm
< <¢ $60mm
@=@==9 110mm
1.2 [T 1
-12 -8 -4 0 4

Bursting Stress (MPa)

(d) Longitudinal stress changes(inside)

Fig. 8. Stress distributions inside(reinforced model)
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Table 7. Summary of lateral stress distributions inside (reinforced

model)
Locations
Lateral stresses
10mm 03b | 0.5b | 1.0b
Max. tensile stress (MPa) -11.23 241 | 227 | 020
locations of max. stress | 70mm from surface | center | center | center

Table 8. Summary of longitudinal stress distributions inside
(reinforced model)

o Locations
Longitudinal stresses
10mm 60mm 110mm
Max. tensile stress (MPa) 0.26 1.14 3.20
locations of max. stress 0.42b 0.44b 0.44b
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NTP-NSR Vs. TP-SR
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Fig. 9. Comparison of stress distributions between un-reinforced
and reinforced models
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Fig. 10. Bursting forces from FEM and approximate design equation
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