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Design to AS 3600-2001: L,
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2a = min. (2 x min. cover, clear distance s,)

= First included in AS 3600 — 1988
= Applicable for min. nominal 400 MPa deformed bars

= Formula can be used to calculate tensile development
length or lap length (s. modified)

= K, accounts for depth of concrete below bars

= k, accounts for wide bar spacing & any transverse bars

f <65 MPa




Design to AS 3600-2001: L,

= Increase minimum value of L for
D500N reinforcing bars:

KK, f
LG TR k,d,

sy.t

, [
(2a+d, )4/f.
= Place limits on 2a:
In particular the lower limit, so as to
avoid excessively large L, values




Design to AS 3600-2001: L,

Definition of clear distance, s, between
bars developing stress:

Development Lap splice







to AS 3600-2001:




to AS 3600-2001:
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stry Survey of Engineering L




dustry Survey of Engineering Dra

ample of tensile development or lap
lengths, L, ; to AS 3600 — 2001, assuming:

e clear distance, a > 2xcover & at least 150 mm for slabs;
e cover equals minimum required for durability;

e cover not less than bar diameter, d,, rounded up to nearest
multiple of 5 mm; and

not more than 300 mm of concrete below bars.
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for D500N12 bars In slabs or bea
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vt for DSOON12 bars in slabs or beam
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. for D500N28 bars in slabs or bee
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L, in bar diameters
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Justry Survey of Engineering Dre

syt 10r DSOON28 bars in slabs or bea
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3600—2009: Tensile Developme

Sic Tensile Development Length

y _ 50k, | (1.0-0.15(c, —d,)/d, |f,d,
sy.tb — '
132-d,)\1,

> 20kd,

efined Tensile Development Length:

(ZAtr _ZAtr.min)/As] [10 _O'O4pp]|‘sy.tb 2 (
! \

e reinforcement Transverse pres
N, K, ter




AS 3600-2009: Tensile Lap

Basic Tensile Lap Length:

¥ 50k, | (1.0-0.15(c, —d,)/d, |f,d, - 20k

y.tb.lap 7 ’
132-d,)i,

Refined Tensile Lap Length:

A DA ) AT[L.0-0.04p, ], 1m0 = Max.[(0.7/k,)

\

e reinforcement Transverse pre
4




5600—-2009: Tensile Development

um benefit to be gained from Refinec

k,=1.0-0.15(c, —d,)/d,

k4 =1.0- K(ZA[r _ZA[r.min)/As
ks =1.0-0.04p,

=Kk, 20.7/k; OR  (K,Ks),




Design to AS 3600-2009: Tensile Development/Lap Lengths

= Maximum benefit to be gained from Refined Design:

N10 N12 N16 N20 N24 N28 N32 N36 N40
Cyg Values of (k 4K 5)min = 0.7/k 5
20
25
30 1.00
35 1.00

40 1.00 1.00
45 1.00 1.00
50 1.00 1.00 1.00
95 1.00 1.00 1.00
60 1.00 1.00 1.00 1.00
65 1.00 1.00 1.00 1.00
70 1.00 1.00 1.00 1.00
75 1.00 1.00 1.00 1.00 1.00
80 1.00 1.00 1.00 1.00 1.00
85 1.00 1.00 1.00 1.00 1.00 1.00

90 1.00 1.00 1.00 1.00 1.00 1.00

95 1.00 1.00 1.00 1.00 1.00 1.00

100 1.00 1.00 1.00 1.00 1.00 1.00 1.00




600—2009: Tensile Developmen

mended amendment for transverse

TABLE 13.1.2.3
VALUES OF K FOR TYPICAL ARRANGEMENTS OF TRANSVERSE REINFORCEMENT FOR DIFFERENT MEMBER TYPES

Member type Examples of potential splitting cracks at a tensile face K (see Note 2)

Circular column 0.10

Rectangular column 0.05=K=0.10
=2, M =3

= K=0.083

Tg= 2. Hps = 4 0.05=K=0.10

= K=0.075

Slab or wall (with fitments) = = 0.05=K=0.10

Slab or wall (without fitments) 1 per main bar 0.05
Spacing (see Note 3)
NOTES:

K=0.0501+n,/n,)<0.1
1 Fitments area typeoftransversereinforcement.

2 Thesame value of K applies to all of the longitudinal bars being either anchored or lap spliced, i.e. it is a weighted average value.
3 Tobe effective, the transverse reinforcement must be located between the longitudinal bars and the concrete tensile face as shown, otherwise K=0.




0-2009: Tensile Developme

mended amendment for transverse

max. K = 0.1 unchanged
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Design Tables to AS 3600-2009

General Tables

e C4lis calculated directly by the designer
e similar to existing tables

New Cover-Controlled Tables

» C4 IS controlled by concrete cover

New Spacing-Controlled Tables

* C4lis controlled by clear distance between bars

Commentary and Worked Examples




Design Tables to AS 3600-2009

= Design Variables for Cover-Controlled Tables

Design Variable

Description

Range

effects of staggered laps and
bar stress levels

EC Exposure classification for | EC = Al, A2 or B1, with concrete assumed
durability to be cast in standard formwork
Ky Constant that accounts for | k; = 1.3 for horizontal anchored or lapped
depth of concrete below bars bars with more than 300 mm concrete
below; or
= 1.0 otherwise
k7 Constant that accounts for | k; = 1.0 if the cross-sectional area of the

bars outside the laps equals at least
twice the area required for strength,
and no more than half the bars are
lapped at any section; or

= 1.25 otherwise.




Tables to AS 3600—:

Ired concrete cover, C,,




gn Tables to AS 3600-

acts from Cover-Controlled Tabl

Exposure classification (EC). strength | Development or lap Bar diameter, d;, (mm)

f.and creq

length

12

16

28

A1l

f's =20 MPa & ¢, =20 mm

Lsy. th

41.9d,

46.4d,

53.24d,

Lsy. th.lap

52.4d,

58.0d,

66.5d,

(k-n'lkS)min

0.78

0.73

0.71

A1l

f'e =25 MPa & ¢, =20 mm

ILsg.r.tb

37.5d,

41.5d,

47.6d,

II‘I-sy'_tb_lap

46.9d,

51.94d,

59.5d,

(K4K5)min

0.78

0.73

0.71

B1
f's =32 MPa & Cpy = 40 mm

(fz =25MPa & ¢, = 60 mm)

Lsy_tb

29.0d,(29.2dy)

29.5d,(30.2dy)

39.8d;(39.84d5)

ILs:,u'_tb_lzip

32.2d,(36.5d})

36.9d; (37.7d5)

49.7d, (49.8dp)

(k4k5)min

1.0 (1.0)

0.90 (1.0)

0.75 (0.85)




gn Tables to AS 3600-

ple Design Table for Structural C

N12 main bars N16 main bars N28 main bars

Lsy:(mm) 450 660

Lsy.t.!ap ( m m) 560 830

Beams and Lsy:(mm) 480

columns: Lsy.tiap(Mmm) - 600

Notes: (a) Expos. Class. A1 (interior), f; = 25 MPa;
(b) min. concrete cover, Cmin = 20 mm for N12 & N16 bars; = 30 mm for N28;
(c) min. centre-to-centre bar spacing = 2¢,,;, + 2d, assuming no staggering; and

(d) multiply the above by 1.3 for horizontal bars with 300* mm of concrete below.




gn Tables to AS 3600—

ple Design lable tor Structural

£.= 75 MPa & &= 20 mm

46.9d,

078

073

e
om )

N28 main bars

f.=32MPa ke, =40 mm

29.0g.(29.2d.)

28.54.30.2d.)

3984 m_akk

Lﬂ‘.

32 24 (36.54.)

38.6d, (37.7d)

48 7d. (49 84.) \

Lsy.t. lap ( mm )

560

830

Beams and

columns:

Lsy:(mm)

Lsy.t.lap ( mm )

480

600

Notes: (a) Expos. Class. A1 (interior), f; = 25 MPa;

(b) min. concrete cover, Cmin = 20 mm for N12 & N16 bars; = 30 mm for N28;

(c) min. centre-to-centre bar spacing = 2¢,,;, + 2d, assuming no staggering; and

(d) multiply the above by 1.3 for horizontal bars with 300* mm of concrete below.
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