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Abstract

The design of anchorage zone in a post-tensioned member has been started from the evaluation of the ultimate resisting capacity
as well as the maximum bursting stress developed, and a lot of design codes including AASHTO and PTI describe their design
equations to determine the bearing strength of concrete at the anchorage zone. However, these equations usually give conservative
results because their derivation is based on the simple anchorage with a wide bearing plate in the surface without any additional
consideration for the load transfer mechanism through transverse ribs on the anchorage. To assess the influence of geometric
parameters related to the transverse ribs on the resisting capacity of anchorage block, experiments and analysis are conducted. After
verifying the validity of numerical model conducted through correlation studies between experimental and analytical results,
parametric studies with changes in the transverse ribs are followed and design recommendations for the anchorage block are

suggested from the numerical results obtained.
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Eka s
Ao FE5EN 55 a sk WA 2 g B
AT wM2IE Fo] ol &= UTHAASHTO 1996, PTI
2006, KCI 2012). 12lv} B39 345 A48 Fee
Ao 2 spgetm A|stgte] Av)eh FAE ] v
Az ke obgo] glom a2l 2 Ao AR
ERE Myader /e B9 ol Ytk (Breen et
al., 1994: Roberts-Wollmann, 2000).

waka] AA AREE s e 5438 H AT (special
anchoage) AH&e] 7]& 7141 Azt dele] At &
Asle st AEr) ofd Jlols dholZ gl gH F
F7F @4 ahEo] AXNE ATl o] wE FxE
AEEG vRE Gl dg A7t FRA Lk 53
PSC FAe] F3= o S2dMe At 7
22 I BETe] FEET wE Audrt dgE
* a3l o= =Z(Breen et al., 1994)
o gloja Aatte] g W] mgk eyt Bad

webA o] =Eellde AR 9 ZARE FE=e #3
a2 s S8l e fetass)r] 220 ABAQUSE
ol g3t Fg AAT H e APAE Bl ¥
A a4

]
= T
Barel A Wgd] e Taze ABSA Wi F9
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2.1 sFA 248 (Load Transfer Test)

AE

rg

£ A A PSCTEEC AHEEe A2E Fig. 1
T} o] Attt EA)sh= 718 FHl (basic anchorage) ¢
AgRAT sh- 7hele Elul & 9 2]B 5ol 3 A
3= 54 Pell(special anchorage)’} A3t} 712 e
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AEE F2E AAR A A=A AFE ]l
7] 938 AASHTO, PTI SolAe d5d2Ad (load

transfer test)= ¥ AeAFAES 8= AE A

s 9,
dagNge AaTe P5uFAE W 29 e

=
TS
N4o] AHTREE FANE AVoR A8AoE A
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Fig. 1 Shape of basic and special Anchorage

Fig. 2 Load transfer test speicimen
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2002).
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Table 1] tehic}., o714, f & Saeles] o,
D % AR AF, B= e A oo, L
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2 AE 55 dd FATe) 27(0,)0) Heb A
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Table 1 Variables of load transfer test specimens

Spiral Spiral
No. S Da B(= H) L diameter | pitch
(MPa) | (mm) | (mm) | (mm)

(mm) (mm)
1 36 190 270 540 208 45
2 36 190 270 540 208 55
3 36 250 360 720 298 50
4 36 250 360 720 298 50
5 36 275 390 780 328 50
6 36 275 390 780 328 55
7 36 310 455 910 365 50
8 36 310 455 910 365 55
9 36 360 515 1030 445 50
10 36 360 515 1030 445 50
11 36 390 550 1100 480 50
12 36 390 550 1100 480 55

q

[e}
%—:LFJE ZHE—E %%Oéﬁ"ﬂﬁ 80| Tt w4
o] 78, 4SAEE dojMd JJraH(crushmg)E]Oi

H-Wg g e 7|E gl g
2] AHEEE Scott(1982)7F 488 Kent 5(1972)9] 29
wet A-gstiict. wek 2AE A & $9-dE #
= QAL &I tension stiffening effect) & 32838l
=EdAE Kwak S(1990)0] Akt a477]¢] gt
HAUA R Aos= B AS ARgEte] Za2|E 7d
A o] Ze] o -3 A oetArk(Fig. 3). © df,
ZAE @AASF(E) = AFA dofrl g AR8stR L

Bk ol vl (v, )= 0.18% ARSI
s 89 Ao 2a2Ews ¥old B3 (Poisson’s effect)
- PG ‘30 FEgo R 016}04 d=89 oﬂH 243
FE} TE T2AFTS A0
& el 45 %—3‘7 <4 ”FJMWL OJ—?}%}FJ} ds
& o) Blal] ZA= 25% 74 S sRAIRE, Q1-SkE A
=

oxe 4= el wa gt B "J%Wo‘la Z.}ié}

rJ
(R = W A

ey ]
F IS
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Kent & Park and
modified by Scott(1982)

Uniaxial

& =2G,In(3/b)/f,(3-b)
I Kwak and Filippou(1990) |

Fig. 3 Uniaxial stress-strain relation of concrete
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Fig. 4 Bi-axial concrete strength envelope
(Lee et dal., 1987)
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Concrete damaged plasticity Ed-2 B3 & &5 H
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Fig. 5 Uniaxial stress-strain relation of steel
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A=A (perfect plastic) AES e A 52 A 25l
eIt Fig. 5). ©] u], 29 &4
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2.2.3 frgkas
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(c) stirrup

(b) spiral
6 Finite element model

(a) concrete

Fig.

BT o ZA el 7hsAde] slvh. whebA] Aol &
A EZk)ME ABAQUSY interaction w45 AF&3lo]
surface to surface contacto 2 7Pgste] 44 9 43 v
Fe] Baltay $(1990)9] A Aol whe} npEA1=(0.47)

£ A8silvh. wg BAETY] Ay, FAYUE 84 Uil
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Fig. 7ol AdwiE = Sl=
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Table 2 Ultimate strength of load transfer test and
design equation

No. Pt Pyt pine Poys 445110 Py, prr L1Fy,
(kN) (kN) (kN) (kN) (kN)

1 - 2245 1815 1848 2310
2 2332 2578 1716 1750 2310
3 4092 4236 3628 3672 3960
4 4334 4429 3628 3672 3960
5 4829 4926 4206 4259 4620
6 4909 5013 3815 3872 4620
7 6813 6878 6137 6178 6270
8 6838 6948 5783 5831 6270
9 8900 8997 7881 7949 7920
10 9078 9175 7303 7378 7920
11 9993 9648 8691 8767 8910
12 9884 9678 7886 7970 8910
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Fig. 7 Load-displacement curve of load transfer test and FEM results

wulo]q Ada) wedein gl Aos Bl
1964 129 A7) A@AE 677 e Av)e) A
b AAR NBAG) 27t 247 Age] aEE 9w

o MEA S Mg G & uj=zdolsl B we A
QA A A Ae] Aok e FEle] Sitk
o] 7%, Table 2014 ¥ 4 gli= vlsh o] S AL

A2 wiEeh ¥ AA iR AldAlel ¥ A el
o} 6709 Blmaeld iAo 299 Ao|= Holw 4
g g oalAellx] TdI AFS Holx ot

<)O
o,
2
3

SrollA] A E upe} o] FApo AT v}
A ol AME A @k waba| A2
AR AFEAR Mg A= 9% vu
3 fretaas)al S FaEh 7129 Guyon =5
A AFEI Zjbae] HeRlE Ve sdEe] ¥t
o g A4rh FREA Y o= AtE dele] A

o{ﬂ oY, oftt
1o Kt oo

i % g o
gl
>

(Rigid Plate)E Hlgo=d A9 ~ESl-go] =Y 5
P S BEOE =29 AoR 44 AMH Y 55
g 2oz Abelzt St
53 A7 ARE F2dlM Fa9 Az EL 3

XHLA H7IAFo R G FEIA Ante] vho]n A
o sz BlEIt Sl G o] Hr|dide] dRHER
TF2o| FoeeS 10~20%71 S7WAAthe A+AR7t
Atk whbr] At AXE glHe] xR e 3kF A
Feo] Wl AR F A0 JAHER o] =i
Ae BlBe] AX9)A], AAle 9 2lRe] dolE xAlslo]
2lEr) FaRel Aol wA= dgs AdstaAt i
7+ g Wl AAE AT RdR)e Table 39 2
o] TRttt AT 4 AXE Pjre] 7EAQ e
A BRI Eel ] 14U AIZA A o] &e 14 Hole
AR L ARAY Aeeh WdETe TS ARSI
AT 2EA g AoR Rt A RgoA
o] &8t o] ML LE Fig. 8olH & 4= 9t}

Bl Ax A (Fig. 89 h )= A% g 715z A
A st Zol(Fig, 89 hyppopege)d 174, 1/2, 3/4 9
2] o} 74 W e Axshs A 7Eo R 3l a, gBe] )

r

T

J

N

SIRRAIT AR TS =27 H[287 A35(2015.6) 321

ro



o _
ke s A

tlo

T =

Table 3 Geometric parameter of anchorage model

Number of| Relative Location(&)
No. Name Rib anchorage
Rib 1 Rib 2
1 Plate - - -
2 RO 0 - -
3 R1 1 1/4 -
4 R2 1 1/2 -
5 R3 1 3/4 -
6 R4 1 1 -
7 R12 2 1/4 1/2
8 R13 2 1/4 3/4
9 R14 2 1/4 1
10 R23 2 1/2 3/4
11 R24 2 1/2 1
12 R34 2 3/4 1
Bamkumge

|
|
|
|
| anchorage
|
|
|
|

Fig. 8 Basic shape of anchorage
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Fig. 9 Ultimate strength of non-rib anchorage cases
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Fig. 10 Ultimate strength of 1-Rib anchorage cases
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