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Experimental Analysis of Anchorage Zone Design for Unbonded
Post-Tensioned Concrete Beam With 2400MPa Single Tendons
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Moon, Sang Pil Ro, Kyong Min Kim, Min Sook Lee, Young Hak
Abstract

In this study, the design of anchorage zone for unbonded post-tensioned concrete beam with single tendons of ultimate
strength 2400MPa was evaluated to verify that the KDS 14 20 60(2016) and KHBDC 2010 codes are applicable. The
experimental results showed that the bursting force equation of current design codes underestimated bursting stress
measured by test, because the KDS 14 20 60(2016) and KHBDC 2010 propose the location of the maximum bursting force
0.5h which is the half of the height of member regardless of stress contribution. Although the allowable bearing force
calculated by current design codes was not satisfied the prestressing force, the cracks and failure in anchorage zone was
not observed due to the strengthening effect of anchorage zone reinforcement.
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(Table 1) Variables of test specimens

Specimen  Anchorage type Size (mm)

RA2

RA3 Rectangular

RA4 (BXHXL)
CA2 750 %350 %4,000
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(Table 2) Material properties

fei (MPa) fe. (MPa)
Concrete 32 35
f, (MPa) E, (GPa)
Rebar 400 200
Anchorage 490 200
f pu f Yy AI’S
(MPa) (MPa)  (mm?)
Strand
(SWPC7-DL) 2,400 2,040 138.7
where, f,; is compressive strength of concrete at jacking,

Jpu is tensile strength of strand, f,, is yield strength of

strand, Aps is cross area of strand.
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(Table 3) Bursting stress by distance (MPa)

Top View (mm) Side View (mm)

105 210 315 1056 210 315

RA2 066 043 019 052 041 011
CA2 07 045 018 062 037 014
RA3 14 073 048 078 061 042
CA3 108 077 041 089 069 045
RA4 166 112 0.6 127 08 059
CAd 172 116 074 138 091 063

—

e
0

o
=

N
i

——RA2_Top View
—a-CA2_Top View
—+—RA?2_Side View \\\Y
——CA2_Side View

Bursting Stress (MPa)

e
o

(=]

N
(=]

105 140 175 210 245 280 315 350
Location Factor, k

(a) RA2, CA2

KHBDC 2010
i
P S SO 0 M

0.9

0.6
——RA3_Top View
0.3 | ®CA3_Top View
—4—RA3_Side View
——CA3_Side View

Bursting Stress (MPa)

0

70 105 140 175 210 245 280 315 350
Location Factor, k

(b) RA3, CA3

. KHBDC 2010

16

12

0.8

e RA4 TopView | TU=IE
—#-CA4_Top View
—4—RA4_Side View
——CA4_Side View

Bursting Stress (MPa)

0.4

0

70 105 140 175 210 245 280 315 350
Location Factor, k

(c) RA4, CA4

(Fig. 7) Bursting stress in test
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