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The Load Transfer Performance of Post-tension Anchorage with 2,400 MPa Strands

Sun-Woo Kim', Byeong-Cheol Lho®*, Jung-Hoon Lim®

Abstract : Strands with ultimate strength of 2,400 MPa was developed and applied in the KCI Code and the KS standard. A high-strength prestressed strand
to be applied to a structure, a suitable anchorage system should be used together. Recently, a post tension anchorage for 2,400 MPa strands was developed.
but there is not much research on performance evaluation. Therefore, in this study, structural analysis of local zone with 9 strands, 15 strands, and 19
strands anchorage were investigated respectively, which are most widely used for post tensioning anchorages with 2,400 MPa strands, according to
PTT anchorage zone design method, and Load transfer performance from ETAGO13 and/or KCI-PS101 was evaluated. Furthermore, the adequacy
of the test was also analyzed by nonlinear numerical analysis. As results, the anchorages with 2,400 MPa strands satisfied the structural performance

of the local area and satisfied the load transfer performance condition.
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Fig. 1 Anchorage System for 2,400 MPa Strands
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Table 1 Dimension of Anchorage System (unit : mm)
Index Anchorage Diameter Concrete Spiral
outside Inside Section Diameter
OH6/9 230 125 325x325 250
OH6/15 295 154 430%430 350
OH6/19 335 180 480%480 410
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Table 2 Calculated P,

Index Ji (MPa) Apyre (mm?) P, (kN)
OH6/9 12.7 24,178 1,262
OH6/15 9.1 58,414 2,178
OH6/19 7.8 88,514 2,818
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Table 3 Calculated P,

Index A, (mnn) P.(kN) 2f.A,(kN) Evaluation
OH6/9 62,102 2,246 3,974 O.K.
OH6/15 95,148 3,550 6,089 O.K.
OH6/19 127,482 4,676 8,158 O.K.

Table 4 Calculated P,
P P P 3f. A
Index ¢ i " i Ay Evaluation
(kN) (kN) (kN) (kN)

OH6/9 2,246 1,262 3,158 5,961 O.K.
OH6/15 3,550 2,178 5,156 9,134 O.K.

OH6/19 4,676 2,818 6,745 12,238 O.K.
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Fig. 2 Standard Drawing of Load Transfer and Central Distance of
Anchorage
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Table 5 Properties of Material

Index Concrete Anchorage Head
Strength [MPa] 32 295 747
Elastic Modulus [MPa] 28,067 97,000 200,000
Poisson’s ratio 0.167 0.25 0.25
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Fig. 5 Material Model for Nonlinear Analysis
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Fig. 6 Drawings of Load Transfer Test Specimen

Table 6 Index of Gauge

Ch. No. ID Object of Measurement Gauge Type
0 load loading actuator load cell
1 disp. vertical displacement LVDT
2~4 bea.1~3 bearing strain strain gauge
6~8 bur.1~3 bursting strain strain gauge

Bursting Strain Gauge
(bur.1 ~3)

Bearing Strain Gauge
(bea.1~4)

Fig. 7 Location of Concrete Strain Gauge
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Fig. 8 Load Transfer Test (30,000 kN)
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Fig. 11 Load-Deflection Curve (OH6/19)
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J. Korea Inst. Struct. Maint. Insp. 67



i max F:pk (7,31%3k_N)
T TF R (6958 KN
| 32 |

1,000 - 0. P ||
0'12:Fpk

00:00 03:36 07:12 10:48 14:24 18:00 21:36 25:12 28:48 32:24 36:00
Time (mm:ss)

Fig. 14 Loading according to Time (OH6/19)
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Table 7 Results of Test

Index OH6/9 OH6/15  OH6/19

Breaking Load [kN] 3,601 5,836 7,357

Maximum Load ( 1.1F ) [kN] 3,296 5,493 6,958

Nominal Strength ( 1.0F, ) [KN] 2,996 4,994 6,325

Safety Factor 1.09 1.06 1.06
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Fig. 15 Bearing Strains according to Time (OH6/9)
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Fig. 16 Bearing Strains according to Time (OH6/15)

1,400

1,200

1,000

800

600

Strain (pe)

400

200

0

00:00 03:36 07:12 10:48 14:24 18:.00 21:36 25:12 28:48 32:24 36:00
Time (mm:ss)

—bea.1 —-bea.2 —bea.3 - bea. 4

Fig. 17 Bearing Strains according to Time (OH6/19)



Table 8 Stability Evaluation of Bearing Strains

Index &, Eu—4 & & " &,—4 &,—4—& Eva
bea.l 186 185 181 1 4 oK
bea.2 510 509 500 1 9 oK

OH6/9
bea3 688 687 683 1 4 oK
bead 874 869 852 5 17 0K
bea.l 448 439 354 9 85 0K
bea.2 540 523 436 17 87 0K
OH6/15
bea.3 707 689 544 18 145 oK
bead 830 804 671 26 133 oK
bea.l 314 313 309 1 4 oK
bea.2 474 470 448 4 22 OK
OH6/19
bea.3 744 735 697 9 38 oK
bead 833 818 751 15 67 oK
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Table 9 Stability Evaluation of Bursting Strain

Index g, &,_4 & & &4 &_4—& SF
bur.l 828 826 816 2 10 OK

OH6/9 bur3 709 705 692 4 13 OK
bur.3 427 424 413 3 11 oK

bur.l 418 410 381 8 29 oK

OH6/15 bur2 505 502 482 3 20 OK
bur3 362 359 340 3 19 0K

bur.l 575 571 552 4 19 O.K

OH6/19 bur2 540 534 512 6 22 OK
bur.3 507 486 413 21 73 OK
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Fig. 22 Load-Deflection Curves of Experiment and Analysis (OH6/9)
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Fig. 24 Load-Deflection Curve of Experiment and Analysis (OH6/19)
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