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Development Length Effects of High Strength Headed Bar

Jeong-Ho Moon', Young-Hun oh™*

Abstract: An experimental study has been carried out to examine development length effects for high strength headed deformed bars. Current design
codes limit the specified yield strength of headed bars to 400 MPa. Such the limit is due to the lack of experimental studies on headed bars made of
high strength materials. Thus a test program was planed with headed bars with the yield strength of 600 MPa. The threaded head type with head
shapes of round plate and circular cone was selected in this study. The experimental variables were development length, number of bars, and head shape.
Specimens were classified into L-type and S-type depending on the development length. The development length of L-type was computed according
to the design code without considering the limit. S-type specimens had shorter development lengths than the L-type. Further classification was made
depending on the shape of heads. A-types have the head shape of round plate and B-types have the shape of circular cone. Three L-type specimens
were fabricated with the variable of number of bars (1, 2, and 3). Four specimens for each of SA and SB types were made with development lengths
of 50%, 45%, 40%, and 35% compared with L-type. Pullout tests was carried out with 11 specimens. The test results were compared with computed
strengths with the design code equations (Appendix II). Based the current studies, it can be said that high strength headed deformed bars used in this
study be able to provide such strengths computed with the current design code without considering the yield strength limit.

Keywords: Headed deformed bar, Development length, Anchor, Specified yield strength, Tension failure, Blockout, Pullout

1.8 E Shrjeg] o] P A& A E2] 7]F 0] 7129} wh= F-91e
A 7153 71 % Atolo] A& L Qg b BT ALEE 5

] o] & A e H o] Habzlo)= A o2 & At} o] B¢ HHe A FAYETIE] 8% U
8} 2= 9lojA] A A o 2 ThokslA AMLd 2= 9o} B2 U ACT 71552014)2] 17700 whet A AI5H] ). o]
(Ghali & Youakim, 2003). Etjr]e] ojgd e g pr  WATA AR S A2l = SR AT AR 5

27 21 AFEH= Ao} 2L TS AL A9 3] PC 7529] A5- FAM S = Ao 75 2017]
Hla) A A0S @A & 4= 9] wjRolth wepa] Zrre] ISt =St ATH(D32Y D35)= AR A%

FRAA 3L AAoNA e stua o] mgHow  7FBHECL 2004). e agsels oiyg el seiel
AL 2= Qo) 28U 238 ETE7)358.2.678)(2012) ©] olFHTE FAF ARSI & A9, AHG 749
U ACI(25.448)2014)0) s Ao dAr|zgages T8 sk of#eS A gl
400 MPa 2 A 3k5}ar e}, e A A o2 g8 E 128 Srfjrg] o] FH 2ol it 712 T T 2 AHE
o ARE ATe L5l Awr) Z71ska glo) kA Hop 232 B a(£53H 5)E Ak el <t
A= ATE AHESHAA A2 ol & ZA At S A & 5o Yol Thompson et al 2005, 2006, Zamora et al 2003,
A7 A4 o] Qi Zlo] Dot ol AAI7I=e] A Mihaylov et al 2013, Eligenhausen et al 2006). whebA] £ A
o] 7= weprlR] BajM BB Qs Aoko 2 283} 5 M= AdE oS AR S o)A Tol AT
by 2 2= 9o O ARE o QIEAFel tiek 7S s ol 9
she] Srjrie) ol QW Zo] A%, WA, AHol S WS @
AL ATUPS FAYsPOn, AY HAVIEL B
14819, Feeista AF e we

S| 221 =98 y7)s
3] 9, G o) B FATIARISHY m TAUAA Hestel A B,

3 1 Ho K

*Corresponding author: youngoh@konyang.ac.kr
B =l gk Eo15 20150 102 1971A] 818] 2 HujFAIH 2015 11
Lo E2AFHE AAsHIFUTH

Copyright © 2015 by The Korea Institute for Structural Maintenance and Inspection. This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

75



2. YTHHZ O PRTO| MAHTET R FHZO)

Fomg] o]FH o] A v A9 WA 7l o
Y] ZF7= A 7R E B578) 2 5 ok Z42be) 513§
= del AdAalthtension failure), ST ES] 1}y
(breakout failure), 18] 31 0] 3831 3}3(pullout failure)©]
o} o] Aol FE3E P 2o 2 Qlste] A Fol 1}
GEEA Ho R EEehs 4 $-olH, BE 0= o)
=2 g FIEV EE JHE PWile 2 E 9]
gt} 83 B3vE AR REo = et A
o] #a o= w3 & ofn]gitt.

ZIAYEFZV]FS BE 11(2012)90M = 22| 23 &
Elof thsted = AldkAS AABkaL ok ] 1w
BE(N,)E A (1), SR E S50 FE(N,)E A (2), 2
ool Hu AE(WN, )= A (3)°l 2lsiA H7iRith

]Vsu = nf’u,f,aAse,N (1)

0:17]/\'] n% 0(]}7%,0/] —’—F’ futaj‘f_ og;i 701—ZH~0/] }:_;]7;“7]% ?_]78'701—
E’ Asle‘:-; 037%\0/] ‘P[‘ﬁ?_]'%z:} O]Tq.

ANC
]Vd)y = wed,[\ﬂ/} IS ]V]V;) (2)
ANCO

3714 Ay TAG7] Bo o7 T1ge] 2Ie)E Tl
soiuiz] 4 = AT} 740 2SS W] ek Tl
oY71e) 2Pl E Bw By, O AT e gkl

2 7w et FAS o & FAAR N T
oA e] 7|8 28] E kvl golc

N,, =84,,..f o, (3)
1714 4, & WA =] XA o]t
2 Ee B3] g2 ()04 N 2] (4)2F o) 4

g9tk

N, =10/f b, 4

N

AZNA h, = 70 FEEY L]t

S o|Fd o] FEAEE Tds] HeiM = S&
T Q2o & gtEstolok sh, A1 71E(8A) oA a3t
© B ol ta3 2ol Altdn

N
=N
re
Al
1l
o
Mo
[l
Ju
Jo
Ral
12
o
1]
12

Q| =2& M19H M5 (2015. 9)

if

ﬁdb Q)

A71H aE AR T WEE Fo =, g
ol AT 745019, EFAE] Q] 749-0.24, 1L & HFe
oy i)zt fls -9 0.6 AHSSHA HTh

wEbA o] o] P - 2o 428 FFdol= H e R
ol g2l 7} fl= 7ol viske] 48 2 el7t 173
AER 205 F IS ¢ T Utk Tt AT A =
2 (5)& AR W o AAVIEFEAE f,E 400 MPa
2 3gstar itk

wbA] B Ao A= 7= 600 MPa2] 1t H -8
ARERE St E] o] T e e R 4 (5)9 A8 7Fe 4
< APE SalA Brlkst At ok

3. MY % HE

B AFeA = 2 AAVIEFEAE 600 MPas T
o7 IAHS APt oA FZS DR2E 319 o,
Fag EQ AAI7|EUE= 5527 MPaZ 53t A W4
= g g o]y H o] 2 I, Shin el B84, A
Zo|2 it Fuivge Aol Wk 7HEsi] U E
Fejo] S 7] 9= WHE o= 3k A=A
z2kdo)7} 2 L3} dol7t &2 s ¥, gum el o] /442 Fig.
13} Zo] AR Fejd AFH A5 FE|Ql BEoE 7313
ot BY gojmel= s Wako s g o] Folx= 9
FYolH, & o= guH & ARshe Z9-& tivlst
o By Y] v | = Aol Z3etAT

Ly AgA= A Soinr AR EHS o B LATE
7152 AAg LAB2 Al e AdAIR FEEY,
9] rof] Wt LA-1-100, LA-2-100, LA-3-100 0.8 F-E-3t}.
7)o A FEH(LA) tre] Ak 29 & e,
npA]uke] 5221 100-2 2] (5)°ll o & A= ol & 100% SR
AL o)m) 3Tt LA-2-1003% LA-3-100= o] 213 sle] o

e ;

(b) cone type

(a) round plate type
Fig. 1 Head shapes



Table 1 Specimens and predicted strengths

embed. o of Calculated strength (kN)
specimen  type length bars
(mm) TF BF PF
LA-1-100 A 710 1 476 983 858
LA-2-100 A 710 2 953 1,038 1,715
LA-3-100 A 710 3 1,429 1,094 2,573
SA-1-50 A 360 1 476 355 858
SA-1-45 A 320 1 476 297 858
SA-1-40 A 280 1 476 243 858
SA-1-35 A 250 1 476 205 858
SB-1-50 B 360 1 476 355 858
SB-1-45 B 320 1 476 297 858
SB-1-40 B 280 1 476 243 858
SB-1-35 B 250 1 476 205 858
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(a) tension failure

Fig. 7 Failure of LA-2-100

Fig. 8 Splitting failure of LA-3-100
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