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Load transfer test of circular anchorage system according to ETAG 013
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Abstract Load transfer experiments have been carried out to evaluate the performance of the anchorage and it has
been stated that the specimens were manufactured and tested according to ETAG 013. On the other hand, the amount
of spiral reinforcement and auxiliary reinforcement exceeded the amount specified in ETAG 013. In this study, the
load transfer test method and the criteria specified in ETAG 013 were considered and the PT anchorage system was
applied to manufacture specimens with high strength concrete and a high tensile prestressing strand. A load transfer
test according to ETAG 013 was performed to evaluate the performance of the circular anchorage. As a result, it was
confirmed that ETAG 013 is a very strict specification that does not satisfy the performance of an anchorage unless
the specimens of an appropriate size and spiral reinforcement are used. To assess the stability of the specimens,
increasing the size of the specimen by 15%, rather than increasing the amount of auxiliary reinforcement, is
considered to be the correct method in accordance with ETAG 013.
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Fig. 1. Circular anchorage system (KTA[14])
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Fig. 2. Test specimen for load transfer test
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Fig. 3. Loading curve for test
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Table 1. Specimens of load transfer test
) Strand
| Srenggn Size 152 mm Anchorage
SpeCfm of d i Tens Normin
€05 conerete 151 © ;tlg str:;b al tens.| Hole | Weight| Dia. |Spacing
no. ength gth S
fck mm mm | MPa | (kN) | hole ton D CTC
#1 300 | 600 1806 7 |186.2| 180 | 300
#2 300 | 600 2322 9 1239.4| 190 | 300
40 1860
#3 350 | 700 3096 | 12 |319.2| 220 | 350
#4 400 | 800 3870 | 15 (399.0( 250 | 400
#5 70 325 | 650 | 1860 | 3870 | 15 |399.0| 250 | 325
#6 40 325 | 650 2400 2996 9 [306.0| 230 | 325
#7 380 | 760 3995 12 [408.0| 268 | 380
Table 137} o] 2ALE A53E, 249 AF3E,
ARA Y 7t2, A7 =27 2 AR A4 55 APA
W2 AAsY F 7719 APAE ETAG 013 +40
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Table 2. Dimension of spiral reinforcement
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Specimen Length Pitch Dia. nufr}llser (:;::r
e mm mm mm ca mm
#1 360 45 16 9 230
#2 360 45 16 9 230
#3 405 45 16 10 274
#4 450 45 16 11 304
#5 450 45 16 11 304
#6 350 50 16 8 248
#7 400 50 16 9 305
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b |

Fig. 7. Dimension and reinforcement of specimen #1
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Table 3. Dimension of auxiliary reinforcement

Auxiliary reinforcement

Longitudinal bars Stirrup
Specimen | i, | Area | 0.003A, | Dia. | Pitch |Length| Quantity | 221
no. per Im
mm| mm’ | mm’ | mm | mm | mm kg kg/m3

#1 6 |126.7| 270.0
#2 6 | 1267 270.0
#3 10 | 285 | 3675
#4 10 | 285 | 480.0
#5 10 | 285 | 3169
#6 10 | 285 | 3169
#7 10 | 285 | 4332

116 | 1.096 | 1.365 2527
116 | 1.096 | 1.365 2527
113 | 1,296 | 2259 26.34
97 | 1,496 | 3.353 26.19
104 | 1,196 | 2.085 30.36
104 | 1,196 | 2,085 30.36
105.7| 1,416 | 2.116 25.70

a|la|la|a|a|a |
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Fig. 10. Compressive strength test
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Table 5. Results of crack measurement
41 YEYZHY
Max. crack width Cracking
st el A= AT 40 MPa ¥ 70 MPa Specimens ) load
. N N
o] ZIYE Y= AAES Y3, Table 48} 2o 2zt = Lk
3 - s Q oors 1510 oL first-0.80Fpk : 0.10 (F1)
AA A= Wz 3709 FA A g AT S o 41 last-0.12Fpk : 0.02 (F2) 0.64F
AW olgste] ANsan duA, B 45 lastO$0Fpk : 0.11 (12
o > first-0.80Fpk : 0.05 (FI)
AR R 2y7y = olE 7)==
¢ 31.5 MPa, 70 MPa 22} 5450, 0|5 7] # last-0.12Fpk : 0.04 (F1) 0.77Fx
o2 AT LS F3Etrh last-0.80Fpk : 0.13 (F1)
first-0.80Fpk : 0.04 (FI)
# last-0.12Fpk : 2.71 (F1) 0.72F
Table 4. Results of compressive strength test last-0.80Fpk : 2.71 (F1)
first-0.80Fpk : 0.25 (F1)
. . Compressive strength #4 last-0.12Fpk : 0.23 (F1) 0.55F
Design strength | Specimens (MPa) last-0.80Fpk : 0.30 (F1)
#40-1 31.6 first-0.80Fpk : 0.20 (F2)
w102 204 #s last-0.12Fpk : 0.60 (F2) 0.40F
40MPa last-0.80Fpk : 0.84 (F1)
#40-3 335
first-0.80Fpk : 0.41 (FI)
Average 315 #6 last-0.12Fpk : 0.30 (F1) 0.40F
#70-1 64.2 last-0.80Fpk : 0.53 (F1)
JOMP #10-2 79.0 first-0.80Fpk : 0.20 (F2)
4 #70-3 66.9 #1 last-0.12Fpk : 0.18 (F2) 0.59F
last-0.80Fpk : 0.29 (F2
Average 70.0 z L &2
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'F1 and F2 are the side number of specimens
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Fig. 13. Crack on specimens
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Table 6. Results of maximum load

Specimen Fox 1.1Fp Max. Load
(kN) (KN) (kN)
#1 1,806 1,986 2,368.4 1.30F
#2 2,322 2,554 2,348.3 1.00F
#3 3,096 3,405 3,216.7 1.04F
#4 3,870 4,257 3,096 0.80F
#5 3,870 4,257 3,369.5 0.87Fp
#6 2,996 3,296 3,036.2 1.O1Fy
#7 3,995 4,394 3,992.3 1.00F
7 A E A Sl 9 S 53
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