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ABSTRACT

An unbonded post-tensioned anchor using a 15.2 mm diameter 7-wire strand was developed based on finite element

analysis and experimental testing. In order to evaluate its performance, static load tests and load transfer tests were conducted
following KCI-PS101. The static load tests and additional strand tensile tests confirmed that the developed anchor had a capacity
more than nominal tensile strength of a 7-wire strand without any damage or deterioration. According to the result of load transfer
tests for many different reinforcing details, specimens with no additional reinforcing bars sustained at least 1.64 times the nominal

tensile strength of the strand.
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Table 1 Number of tests in ETAG

Test Method Total Number
of Tests

Resistance to Static Load 5

Resistance to Fatigue 4

Load Transfer to the Structure 4

Friction Coefficient @))

Deviation / Deflection (Limits) €))

Practicability / Reliability of Installation (1
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i A : Bursting reinforcement

i B : Anchorage components
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Fig. 1 Example of specimen for load transfer test®
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Fig. 2 Assessment of crack width and strain stabilisation®
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Table 2 Measured material properties of GCD500-7

Properties KS D 4302 Results
Tensile Strzength 5001 612 | 602 | 616
(N/mm”)
Elongation (%) 71 9.6 9.8 9.6
Brinell Hardness 150~230 207 | 201 207
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Table 3 FEM analysis results

aTV/i_\ii\_ix\‘ c &4//

d N—

Dy

a (mm) 18 19 | 20 | 21 | 22

Max. von Mises
Stress (MPa)

210.4 | 208.4 | 201.6 | 206.5 | 232.0

b (mm) 5 10 | 15 | 20 | 25

Max. von Mises

Stress (MPa) 353.5 | 400 | 368.9 | 400 | 340.0

¢ (mm) 35 37 | 39 | 41 43

Max. von Mises

Stress (MPa) 369.3 | 370.3 | 340.7 | 365.9 | 400

d-e (mm-mm) | 55 | 57 | 65 | 75 | 77

Max. von Mises
Stress (MPa)

VA
RN N NN
VAVAVAVAVAY. YAV

5, Mises

(Avg: 75%)
+2.238e4+02
+2.052e+02
+1.865e+02
+1.679e+02
+1.492e+02
+1.306e+02
+1.119e+02
+9.328e+01
+7.463e+01
+5.598e+01
+3.734e401
+1.869e+01
+4.149e-02

Fig. 3 FEM analysis results
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Fig. 5 Details of static load test specimen (All units: mm)
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Fig. 6 Test set-up and instrumentation for static load test
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Fig. 8 Testing of specimen
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Table 4 Number of specimens for load transfer test

No HP HP3 HP4 HP5

No HB 2 N.A N.A N.A

HB4 2 2 2 N.A
HBS5 2 N.A 2 2

MHB4 2 2 N.A N.A

— )
il T m)ﬁ:;
5
: i
(a) Use HB (b) Use MHB

Fig. 9 Details of load transfer test specimens (All units: mm)
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Fig. 12 Load histories measured in static load test
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Fig. 13 Displacement histories measured in static load test

Table 5 Results of static load tests

PTa PTb | PTc
Load at 0.1F, (kN) 53.4 282 | 39.0
Max. Load (kN) 253.9 2345 | 2284
SC (mm) At least 1.06 | 1.70 | 1.44

SO (mm) N.A 246 | 2.69

R (mm) At least 1.11 | 2.63 | 1.38

El (mm) N.A 19.62 | 7.68

-E2 (mm) N.A 082 | -473
E1-E2 (mm) N.A 2044 | 295

Table 5° YePSITE A3 =5 40]e] A= <Isto] PTb
£ 0:05:11%5E] 0:26:237F4], PTc= 0:13:08%E] 0:24:367}
28] A7p SAEA @gkom, o] 7k TefseA A
Mo FAEITE FEst AA AlE F 7 EEE KCTel
A AAERE 7HE SR T ZolE BTl 7RIS
Fuf] 10%50F 2 o] A-8-E UL Fill 80%714 71t
© AIREE 3O WK(Table 5, Fig. 12), 2318 ol AA 71
A &el o 77k Flojt
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(c) Wedge (inside)

(b) Wedge (outside)

Fig. 14 Anchor and wedge after static load test
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Table 6 Test results of five uncoated 7-wire steel strands
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Fig. 15 Load-strain diagram for strands

Table 7 Load and ratio measured in tension test of strands

Specimens
Avg.
1 2 3 4 5 PTa | PTb | PTc
Tensile Load (kN) [267.2| 266 | 266 | 265 [270.8 | 268.3 Min. Load during lhr. (kN) 216.2211.3(217.1
Yield Strength (kN)|236.0| 233 | 234 | 234 |240.1| 239.1 Ratio to Nominal Tensile Load (Fp)| 0.84 | 0.82 | 0.84
Elongation (%) 88 19.7|106] 84 | 83 | 7.1 Ratio to Measured Tensile Load 0.81 | 0.79 | 0.81
Table 8 Result of load transfer test specimens (Strain gauge location is indicated in Fig. 10)
First 0.8F Last 0.12F Last 0.8F Failure
Specimen # of Max. Max. Max. Max. Max. Max. Load Max. Max.
Cycle Strain Strain Strain Strain Strain Strain Strain Strain
Location | (X 10'6) Location | (x1 0'6) Location | (% 10'6) (kN) Location | (% 10'6)
RCa 10 CG09 115.9 CG09 47.3 CG09 139.1 440.1 CGO08 4977.8
RCb 0 CG09 126.6 N.A N.A N.A N.A 422.2 CGl4 7919.8
MHB4a 10 CG09 127.5 CGl4 149.8 CGO09 141.1 476.4 CG04 5089.8
MHB4b 12 CG09 130.4 CG09 329 CG09 143.0 439.8 CGO5 2258.0
MHB4HP3a 10 CG09 110.1 CG09 30.0 CGO09 119.8 488.6 CGO1 4111.1
MHB4HP3b 10 CG09 105.3 CG09 30.9 CGO09 110.1 485.8 CG12 3170.0
HB4a 15 CG09 115.0 CG09 49.3 CG09 143.0 488.6 CG10 9610.6
HB4b 10 CG09 138.2 CG09 444 CG09 147.8 452.6 CGO03 2615.4
HB4HP3a 10 CG09 115.0 CG09 57.0 CGO09 154.6 532.4 CGl4 4580.7
HB4HP3b 11 CG09 119.8 CG09 33.8 CG09 133.3 505.2 CG09 4490.8
HB4HP4a 11 CG09 117.9 CG09 38.6 CG09 139.1 468.6 CG10 3692.7
HB4HP4b 10 CG09 114.0 CG09 39.6 CGO09 138.2 526.8 CGl1 4638.6
HB5a 11 CG09 116.9 CG09 41.5 CGO09 132.4 517.1 CG10 2267.6
HB5b 10 CG09 117.9 CG09 48.3 CG09 161.4 559.6 CGO08 4230.9
HB5HP4a 12 CG09 108.2 CG09 54.1 CG09 139.1 523.0 CG09 2407.7
HBS5HP4b 10 CG09 146.9 CG09 64.7 CGO09 183.6 527.1 CG13 3781.6
HB5HP5a 10 CG09 102.4 CG09 37.7 CG09 123.7 543.1 CGl11 4595.2
HBS5HP5b 10 CG09 126.6 CGl12 23.2 CG09 110.1 527.7 CGl11 2476.3
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