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. - mproved shear sire
(subgrades and formations) Addition of chemical binder we .
= Feduced heave and shrinkage
Blending other granular = Improved pavement stffness
Granular 40% < GBR' < +100% materials which are classified = |mproved shear strength
(subbase and basecourse) as bindersin the contextofthis | o |mproved resistance to aggregate
Guide breakdown
= |mproved pavement stiffness
»  |mproved shear strength
ftdton of small auanesof |+ Reduced moisture sensiviy, i
Modifed 0.7 MPa < UGS? < 1.5MPa oem'_*_ . neer loss of strength due to increasing
{basecourse} Lddition of lime moisture content
Addition of chemical binder = Atlow binder contents can be
subject to erosion where cracking
is present
= |ncreased pavement stiffness to
Addition of greater quantities of provide tensile resistance
US> 15 MPa oemt_%nm iti binder_ _ = Some binders introduce
Bound (basecourse) Mdll’.lo-l'l. ofa oomb_lnah.un of franswerse shrinkage cracking
cementitiows and bituminous = At low binder contents can be
hinders subject to erosion where cracking
is present
Notez:

1. Fowr day soaked CER.
2. Values determimed from test specimens stabilized with GP' cement and prepared using Standard compactive effort, normal curing for a minimum 28 days
and 4 howr soak conditioning.
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Fatigue criteria

Fatigue relationships have been derived for cemented materials having various modulus values
and they may be used to give an indication of fatigue life. The relationships have been derived
from overseas research work and may be used where more reliable information is unavailable.

Limited information is available on the in-service fatigue of cemented materials used in Australia,
except for several Accelerated Loading Facility (ALF) trials (e.g. Jameson et al. 1992b, 1995 and
1996; Vuong et al. 1996).

These relationships given in the following general equation, and shown in Figure 6.5, generally
have been found to be in accordance with observed performance:

.y 12

{(113000/£0-804 . 191]

N=RF - 4 6.4
e

where:
N = allowable number of repetitions of the load

ue = tensile strain produced by the load (microstrain)
E = cemented material modulus (MPa)

RF=reliability factor for cemented materials fatigue (Table 6.8)
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Details of Layered System:

ID: Awaho Title: Awaho Culwert 5H 2 Recycling Review

Layer Lower Material Isotropy Modulus P.Ratio
No. ifface 1D (or Ew) {or wwh) F Eh wh
X rough Cement2000 Iso. 2.0DE+03 0.20
2 rough Gran_ 250 Aniso. 2.50E402 0.35 1.90E+D2 1.25E402 0.35
3 rough Zubk CERL Aniso. 5.00E+01 0.4% 3.45E+01 2.50E+01 0.45

Performance Helationships:

Layer Location Performance Component Perform. Perform. Traffic
No. 1D Constant Exponent Muoltiplier
1 bottom Cement2l0d ETH 0.000442 12.000 3.600
3 top Sub 2004 EEE D.DO%300 T.000 1.200

Belisbility Factors: Not Used.

Details of Layers to be sublayered:
Layer no. 2: JAustroads {2004} sublayering

Results:
Layer Thickness Material Load Critical COF
No. 10 io Strain
1 250.040 Cement2000 ESATHE-Full -1.B5E-04 1.07E+D2
2 250.00 Gran_ 250 n/a ofa
3 0.0 Sub_CBRS ESATH-Full 4.15%E-04 4, 409E-04
2 > @CN 52t= - >
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NO. X Y Z L .04 YY 77
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Tensile Strain and Stress at the base of the Cemented Layer

“l ' - i | O L1 Tensile Stress

@ R1 Tensile Stress

F ( & g J # 1 K 422.:
& (# & .8 .
3( 9 9/3@9 , 3( ™
C 3 C , C
5 - 445
44 42 402
03 443 4
) & 8 ( & ( & ) F (
& ; 6 # # 8 5: .-5:42:
3, 8 ,9/ @93, (D (3
10000
o L J
1000 Tensile Strength = 2* ITS
= L1 @ © -
°© o Wpocs
£ o Q @ | ’. | L] L & SH 2 RS 592 14.200 - 14.450 L1 Tensile Strain
% @ :’ ’. € SH 2 RS 592 14.200 - 14.450 R1Tensile Strain
o
8
=

100 T i @

10

100 1000 10000 100000
Cemented Layer Modulus (MPa)

# . (. 1 & # 521 & 221



P 8 (- 8 8 . 1, &8 & (.,

3( 8 3:97 @) )( ,3D)™* 3

10000
-
°
2
c
g
8 1000 Q09
25 ¢ 9 o
:& : - - —@‘3? %ﬁb . Tensile Strength 2* ITS
O3 | | )
%5 [ ] é &
Se o
E % . @ SH 2 RS 721 7.495 - 7.845 L1Tensile Strain
g E & w [ O L1 Tensile Stress
o E g 0. ¢
o=
£ 100
©
£
s
7]
2
B
c
e

10
100 1000 10000 100000
Cemented Layer Modulus (MPa)
., 8 § 5# ( & 8
(. & # /51 & (221 8 . &
#H & 4* $ $ 83 0)+ -

. & >

3( 1./ 9;

Tensile Strain and Stress at base of the Cemented Layer
(micro strain and kPa)

10000

g

100

10

Range of tensile
I strength = 2*ITS

@ Hirini Street L1 Tensile Strain
# Hirini St R1 Tensile Strain

@ L1 Tensile Stress

O R1Tensile Stress

100

1000 10000
Cemented Layer Modulus (MPa)

100000

55




& 8 .
&8 & ( B, 321 8 81 & 0 8 b &
2 & . ( : )1 & . & & . # o (
8 & & & & 8 C . . 8
& 8 B # & (. 8 . &
F 6% ) . & 8§ . 8 $14>$ 20 5/32- /: 32
6 8 54 & & )1 & . & . & & b &
& ( 1 & & .,
. & # 8 .1 &
(6 8 544  # 1 &&
8 . 1 ; 8

3( 9 #9/ @' * 30 1D )(1 D »s)

& 1 . & #
521 8 & & $ 8 8, &
5222=+ 6 # 8 5:44:
& & 1 # & ( 8 #
6. ) - « . 8¢
$ 6 \ & (., & &
( s 65 # o ( # B &
- & &8 & &6 & 5:4



5 P 8 (- 8 8 > 1, &8 & (.,

1000

' Tensile Strength = 2*IT5

# Site 11 Kareeara Current Tensile Strain
% Site 11 Kareeara Post Construction Tensile Strain
O Site 11 Kareeara Current | ensile Stress
@ Slte 11 Kareeara Post Constructlon Tenslle Stress

100

Tensile Sirain and Stress at base of the Cemented Layer
(micro strain and kPa)

10

100 1000 10000 100000

Cemented Layer Modulus (MPa)

8 & & & ; 8 . &
(. 8 & & ( B 8 (. . &
# & HE& & 8 8 (. # & ., 1
& + 8 & 8 . (. . 8 . & #
& & & & (5 8 B && & &
& 8 ?
. & & (& . 8 ( ) . & & #
& 88 8 5 3
& & . > ( , - 1
& & 1 (., b # ( (. & ( &
& 4220 & 422/ 6 )} & > & 8
H & 6 > @C: 8
# & ) #521 8 8 . 6 8 )
# ( « 8 B . 6 & &
H $:

5/



50

& 8 & . # &
I b
%
%
& , & 1 8 . & B
» & ( 6 # 6 # & # ., 6 -
» & &6 & & ? 8 && ( &+ ( 6
# . ? 8 . H31 & # & > C -
( . &8 &, & . & & &:
\ 8 8 & 8 # & B 8 8 #
$ & \ 18 ( -
& ., # )6 & . » # )
# (.
(& & & 8 # ( 5 8 L ( . &
» . & &# . & # /22=+ & 5222=+ & #
& ( 0 =A% & 88 6 (& & & ( \ & (& ( .
& # & & (
( & & 8 (., & , &6
& & # 8& ( . & & & #H &:
3 8 # & & & & 8 : #: &
& & 8 # . &8 & & & , 6 &
& & : 8 8 H #
2 I
t i . [ 777,
s E BE; Cemented
) : - 7
E s
82%
o 3= R
o oua
ém defedst e e Fe R T
= X = Pl U B S
: Tz
S / Modified 27 - :
V7777 E .
U \
Binder Content
[0 By mass]
( 8 H (& & #& & 6 &
- & 8 & (. #H &6
88 ( 8 & . ( - ; : & . 8
- 8 . & , 6 # 8 4:



& . & , &8 & & & & (. (
I 5 %
5 i
4 , ITIT,
1 E= AR . 5513013 . /W
3
y E= v fx,-' "5
/// :
ﬂﬂ-ﬂlﬂ&ﬂ :
f L
/A’///}’/ ) -
1 1
Binder Content
[% by mass)
& (s . s & 8 #HE
. && ( 8 # 1 &31 & &
, # # . 1 & (.
. & & ,
& 8 (. & . 1 &
( . . & & ( &8 \
. | & , 8 6 & 88 & &, B, #
& (. &6 ( (. & & & . &
& & & 4220 & 422/ : ) & ,
# & i> & 8 #
& b} #521 8 8 , §
. s $8 , & « (., . § 8
# ( (
& 8 ( . ., 1 & &
. & . & > @C & (. & ,
& & & (
. &8 &, & & # & (.
& . & & & & & 4220 &
422/
& & (C ( . & 8 # 8




Recommended testing and analysis of stabilised granular
materials for use as lightly bound upper pavement layers

Selected pavement designto
utilise cement stabilised
granular basecourse material

Sample granular materialto be stabilised (includingwhere
appropriate existing seal or makeup material) to replicate
future stabilisedmaterial grading

¥
Use ITS or Flexural Beam Testto cetermine tensile

strength and indicative modulus at 50% maximum strain
for samples using selectedbincder applicationrate(s)

|

v
Stabilised material expected Selectnew binder
= to be lightly bound? applicationrate
700MPa<E<3000MPa andtestagain
@@ VES Vary model
inputs
v — Checkmodelled
Usetestresults, existing tensile stress
pavementand subgrade data levelsin SIEiDb”iSGU
v and figure 5.13with CIRCLY to [«—» t'a‘ff?rifo to f'hf,?
Re-analyse iterate preferred pavementlayer e
pavementwith depths and conditions maximum Flexural
unboundor Beam strength
boundlayer \1
alternative using Desian obiectives met? Reconsider
Austroads 2008 9 J : pavement
design options

Design thicknesses and pavement materials can be confirmed
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