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Design Rules in AS 3600-

JON Bars to AS/NZS 4671

Tensile Strength f
(Onset of Necking)




New Design Rules in AS 3600-2009
= D500N Bars to AS/NZS 4671

Property

Nominal diameter (mm)

Characteristic yield stress (MPa)

lower

upper

Tensile-to-yield-stress ratio, min.

Uniform strain (%) , min.

D500N
10 to 40
500
650
1.08
_ DUCTILITY
iy PARAMETERS

Estimate upper characteristic tensile strength = 1.15x650 = 750 MPa = 1.5f,




3sign Rules in AS 360C
IC Tensile Development Lengt

~ 50k, | (1.0-0.15(c, -d,)/d, |f,d,

132-d,)\1,

> 20kd,

efined Tensile Development Length:
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3sign Rules in AS 360C
Basic Tensile Lap Length:

¥ 50k, | (1.0-0.15(c, —d,)/d, |f,d,
y.th.lap = "7 '
@32-d,)\i,

> 20k.d,

Refined Tensile Lap Length:

A, =D Amin) ! Al[1.0-0.04p 1L o = Max.[(0.7/k;)
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Jesign Rules in AS 3600

at minimum tensile stress shou
hored or spliced bars be capable
reaching before failure occurs?

umed that the nomin

I stress, f,,=500 MPa, will be reac

e the anchorage or splice fails.
at about in the real struc




Ign Rules in AS 360C

e 13.2.6 Welded or mechanical spl

felded or mechanical splices forme
een Class N reinforcing bars sho

not fail prematurely in tension or
pression before the reinforcing be
5S It can be shown that the stre

tility of the concrete member
1e design requirements




sigh Rules in AS 360C

orm of splice can reduce bar s




Ign Rules in AS 360C

Diameter

Control
15.1 4.5
14.8 3.5
14.5 2.0
13.9 0.8

~13.9mm notch diame
14.5mm notch diame
14.8mm notch diarr
15.12mm notch dic

~ Control Bar —

T

8
Strain (%)




Design principles

2 3
Strain (%)




Australian Bond Test

ersity of New South Wales

+ 10 conventional slabs i

» Small diameter, widely-
D500N12 or N16 bars
representative of slabs
(min. clear distance 15

* No staggering

* No transverse reinfor

» Short lap length (me
18d,) for bond fail




Australian Bond Tes

2rsity of Queensland

Unconventional pull-
without flexure to caus
prying, etc.

Small diameter, DSOON
representative of slabs

Contact lap splices

« No staggering

Transverse bars pres
these tests, but pre

be ignored in de




Australian Bond Test

n University of Technology — SF

tact lap splices
erse reinforcement




Australian Bond Test ¢

In University of Technology — SR

125
TYPICAL




\ustralian Bond Tes

University of Technology — S




Australian Bond Test

n University of Technology — SF




Australian Bond Tes

1 University of Technology — Sl




Australian Bond Test

n University of Technology — SF

tact lap splices
erse reinforcement




Australian Bond Tes

1 University of Technology — Sl




Australian Bond Tes

University of Technology — SF




Australian Bond Tes

1 University of Technology — Sl




allan Bond Test ResL

iIcan Concrete Institute (ACI) D

$ "1251, ACI318-08

= *+ACI408
1.25f, AS3600-2009
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0.5 1.0 15 2.0 25
Ultimate Bond Stress / ACI 318-08 Design Ultimate Bond Stress




ralilan Bond Test Res

rican Concrete Institute (ACI) Da

ACI DATA BASE - BOTTOM BARS, NO TRANSVERSE REINFORCEMENT

L

1.25fy, AS3600-2009

B
o

Frequency

1 I}

0.0630.1880.3130.4380.563 0.6880.8130.9381.0631.1881.3131.4381.563 1.6881.8131.938 2.063 2.1882.313 2.438 2.563 2.688 2.813 2.938 More

Ultimate Bond Stress / AS 3600-2009 Design Ultimate Bond Stress




allan Bond Test ResL

rsity of New South Wales

|

® "125f, ACI318-08
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Ultimate Bond Stress/ ACI1318-08 Design Ultimate Bond Stress
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Ultimate Bond Stress/ ACI 318-08 Design Ultimate Bond Stress
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< ACI408

OUNSW

AUQ

© CUT-SRIA

(4 bars)

O CUT-SRIA
(6 bars)




Bond Test Results & Conclusions

UNSW & UQ tests were designed to replicate slabs & walls
Incorporating small diameter bars (D500N12 & 16)

Results of UNSW and UQ tests on small diameter (N12 &
N16) bars, with very high mean AS 3600-2009 test/design
ratios of 2.1f,, and 1.8f, ,respectively, indicate that

Sy?
SRIA tests on beams with D500N24 bars performed by
Curtin University also indicate

ACI database shows that

under non-seismic
conditions, which serves as a for spliced
D500N bars generally
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