] NEW 2EALANO INSTITUTE OF .. . I\
MIPENT @iy e

imcoero At LD ACEN2Z

Building Code Clause(s) B1, B2

PRODUCER STATEMENT - PS1 - DESIGN

(Guidance notes on the use of this form are printed on page 2)

ISSUED BY: Airey Consultants Ltd  (ACL ref. 12204 ~ 01)
(Design Firm)

TO: Progeni Ltd.

(Owner/Developer)

TO BE SUPPLIED TO: Porirua City Council
(Building Consent Authority)

IN RESPECT OF: Concrete accessways
(Description of Building Work)

AT: Exploration Way, Porirua
(Address)

We have been engaged by the owner/developer referred to above to provide Structural design of concrete

accessway services in respect of the requirements of
(Extent of Engagement)

Clause(s) B1, B2 of the Building Code for
All ] or Part only X (as specified in the attachment to this statement), of the proposed building work.

The design carried out by us has been prepared in accordance with:

X] Compliance Documents issued by the Ministry of Business, Innovation & Employment B1/VM1, B2/AS1 or

(verification method / acceptable solution)

[X] Aiternative solution as per the attached schedule NZS4404, Austroads Pavement Design, TNZ Bridge Manual

The proposed building work covered by this producer statement is described on the drawings titled Progeni Ltd.,
Exploration Way, Porirua: Proposed Concrete accessway

and numbered ACL # 12204 - 01: S01, S02, BO1

together with the specification, and other documents set out in the schedule attached to this statement.
On behalf of the Design Firm, and subject to:

(i) Site verification of the following design assumptions CBR27.0

(i) All proprietary products meeting their performance specification requirements;

| believe on reasonable grounds that a) the building, if constructed in accordance with the drawings, specifications, and
other documents provided or listed in the attached schedule, will comply with the reievant provisions of the Building Code
and that b), the persons who have undertaken the design have the necessary competency to do so. | also recommend
the following level of construction monitoring/observation:

LIem1 [JCM2 XICM3 [[]CM4 [[JCMS5 (engineering Categoriesy of [_] as per agreement with owner/developer (architectural)

I, Roger James Twiname am: XICPEng 71526 #

(Name of Design Professional)

[JReg Arch .#

| am a Member of : [X] IPENZ [JNZIA and hold the following qualifications ~ BE, MIPENZ, CPEng (NZ, IntPE (NZ)
The Design Firm issuing this statement holds a current policy of Professional Indemnity Insurance no less than
$200,000*.

The Design Firm is a member of ACENZ:

SIGNED BY RJ Twiname............. ON BEHALF Airey Consultants Ltd. ................................
({Design Firm)

Date 12 February 2016 (signature)...
Note: This statement shall only be relied upon by the Bu1/dlng Consent Authonty named above L/ab/hty under th/s statement accrues to the
Design Firm only. The total maximum amount of damages payable arising from this statement and all other statements provided to the Building
Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of
$200,000*.

PRODUCER STATEMENT PS1 October 2013
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Engineering Calculations
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Proposed Concrete Accessway
at
Exploration Way

Porirua

Client: Progeni Ltd.

Job No: 12204 ~ 01
Date: January 2016

Design Engineer:
Roger Twiname
CPENg(NZ), IntPE(NZ)
BE, MIPENZ

Contacts:

Phone: (09) 486 4542
Fax: (09) 489 5455

Email: rogert@aireys.co.nz
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Pavement Design.xlsx 85% HN 3/02/201¢
Bro
- Client: Progeni Ltd. Sheet No:
P oIl Consulting Civil and
A l R : E" Y Structural Engineers| Job: Exploration Way Job No:
c?N ng:IANI;S_gD. Whitby
e’ e’ Calc's By: Roger T Date:
Pukekohe Takapuna Howick Queenstown 03-Feb-16
Concrete Pavement design for 85%HN traffic loading:
(Ref. NZ Transport Agency Bridge Manual, Appendix D)
HN Axle load = 120.0 kN
85% HN - 102.0 kN HN load element
) | S 000 '
axle spacing = 5.0 m
wheel track Spacing - 18 m u.D.L IO-5kN/r{ 120 k_: Axle 120 E%me
contact areas = 500.0 mm wide e A I APt
= 200.0 mm deep ?—ONE%;%T,( 23‘?5% 8
= / T
UDL Liveload= 350 kPa _ﬁ u. 5mm“ g g
85% HNUDL= 2975 kPa /’ -
UDL load width=  3.00 m
UDL Load cases: (applicable)

Primary Normal:

(Self weight and Traffic combinations only)

Load case: 1A DL LL xI
Load Factors 1.10 1.84 |(Ref. Table D.2)
UDL 5.28 8.37 [kPa]
Wheel loads 244.0 [kN]

where: Impact Factor, I = 1.30 _|(Ref. Fig 3.2)

Slab design: (single span)

Overall slab thickness, D =mm

Slab self weight, DL, Gg =

Topping thickness, t =

Density of topping, v¢ =

Topping weight, DL, Gt =

= Total DL =

480 kPa
0 mm
0.0 [kN/m’
0.00 kPa
480 kPa

Effective width of slab, W =m
Effective slab span, L= 2.90 |m



Pavement Design.xlsx 85% HN — 3/02/201¢€
(133

Case 1: Axle load at centre

e =(0.00m
P* = 244.0kN |“ >

L 50m p
R*a =|204.3kN R*g =|204.3kN
l eff. span = 2.90m
| 7l
effective w*yp =  9.47  kN/m
P*q= 2440 kN
M*hax = 39.43 kNm/m
R*a= 204.35 kN
R*g= 204.35 kN
VA= 34.06 KkN/m
Case 2: Axle loads equally either side of ctr.
e =(0.00m
P*= 244.0kN < >
I eq | eq
R*a =|257.7kN : R*g =|257.7kN

eff. span = 2.90m

effective w*yp=  9.47 kN/m
P*q= 2440 kN

M*nax = 9:95  kNm/m
R*= 257.71 kN

V*a= 4295 kN/m

= Maximum design M*,.. 39.43 kNm/m

= Maximum design V*,..x = 42.95 kN/m




Pavement Design.xlsx 85% HN ~ 3/02/201¢€
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Reinforced slab capacity:

Nominal compressive strength, f'. = 300 ([MPa
Elastic Modulus: E. = 3320 V', + 6900
design Ec= 25,084 MPa

reinforcing grade, f, = 500 MPa
Es = 2.00E+05 MPa

Reinforcing: bar size, dy, = 16 mm
Overall slab depth, D = 200 mm
bottom cover =mm
effective depth, d = 142 mm (to centroid of tens. reinf)
Smax=2D= 300 mm <300  (9.3.8.3)
bar ctrs, s = 275 mm OK
= HD16 - 275
Steel area, Ag=  731.1 mm/m
slabwidth, b= 1,000 mm/m
o= 0.0051
B=0.85 0.75pp, = 0.0296 oK

For one-way slabs:
(Eq.9-1) Min. steel area, Ag = Vf/ (4 fy).by.d

= 389 mm‘m OK
214b,d/f,= 398 mm?m  governs
balanced strain check: a=Asf,/(0.85fch)
(strength) = 14.3 mm
= c= 16.9 mm

= jd= 134.00 mm
C= 3656 kN

gc = 0.003 cp = d g /(g + ¢y)
= 775 mm
0.75¢c, = 58.1 mm OK
Flexural Strength: Applied ultimate moment, M*=  39.43 kNm/m
¢p=| 0.85
Dependable flexural strength: OM, = 41.90 KkNm/m OK

NG vt~ Bl / kpie- 209
i, = 45 0D e



Pavement Design.xisx

85% HN

Shear - slabs: Maximum ultimate shear, V* = 42,95 kN/m
(9.3.9.3)
Os = 0.75
Vo= 57.27 KkN/m
= vn = 040 MPa
vp = (0.07+10 p,) Vf'c
= 0.67 MPa
need not be less than: Ve,min, = 0.08 Vf¢ = 044 MPa
and no more than: Vemax.=02¥fc= 110 MPa
= Vp = 0.67 MPa
ka = 1.00 Ve= kakgvp
kg = 1.00 = 0.67 MPa
max. vp = 0.2fc or 8.0MPa
= 6.00 MPa
vp= 0606 v,
Shear strength, ¢V, = ¢g v¢ by, d
= Vo= 7087 kN/m
Transverse reinforcing:
(8.8.1) Ag min = (0.7/fy).Ag
= 280 mm‘m
Smax = 2D = 300 mm
bar size, dy,, = 12 mm
bar ctrs, s = 300 mm
Steel area, Ag = 377 mm?/m

= HD12

- 300 transverse

3/02/201¢€

-

B

(Eqg. 9-5)

OK

OK

2 0.0014 A

<300  (9.3.8.3)

OK
OK



CLIENT: SHEET No.:

Al R E Y Consulting Civil and o6
cousmngm) Structural Engineers |’ JOB No.:
CALCS. BY: PHONE: DATE:

Pukekohe Takapuna Howick Queenstown




Concrete.section.props.xls beams and slabs 25/01/2016
by
— Client: Progeni Ltd. Sheet No:
oI Consulting Civil and
AA ’R E’ Y Structural Engineers| Job: Exploration Way Job No:
CT:QJ-!?N‘F@'_LJ’D- Whitby
" Calc's By: Roger T Date:
Pukekohe Takapuna Howick Queenstown 25-Jan-16
Edition:  12.08.15
Reinforced concrete member capacities:
Material Type =| concrete
Nominal compressive strength, f¢ = 30.0 [MPa

Elastic Modulus:

design E; =

reinforcing grade, f, =

E, = 3320 V', + 6900
25,084 MPa

500

MPa

Es = 2.00E+05 MPa

member type( B = beam, S = slab)

Reinforcing:
for slabs: effective depth, d = 0 mm (to centroid of tens. Reinf)
bar size, dp, = 0 mm
ctrs, s = 0 mm
A = 0.0 mm%m
for beams:
Layer |[ dp(mm) No. As d (mm) Oq Lap (mm)
L1 16 3 603.2 315 1.00 730
L2 0.0 1.00
L3 0.0 1.00
L4 0.0 1.00
total steel area, Ag = 603 mm° (tension)
effectived= 3150 mm
width, b = 400 mm
o/a depth/thickness, D = 400 |mm
effective depth, d = 315.0 mm (to centroid of tens. reinf.)
design steel area, A,= 6032 mm’ or mm?/m
p= 0.0048
B=0.85 0.75pp,= 0.0177

Copyright Airey Consultants Ltd.



Concrete.section.props.xls beams and slabs 25/01/2016

boss

For beams and one-way slabs:

Min. steel area, As = V¢ / (4 f,).b,,.d (Eq. 9 -1)
= 345 mm’
balanced strain check: a= Asf,/(0.85fcb)
(strength) = 296 mm
= c= 348 mm

= jd= 300.22 mm
C= 3016 kN

Cp = d g /(g + €y) gc =| 0.0030
= 1718 mm
0.75¢c,= 1289 mm OK
Flexural Strength: Applied ultimate moment, M* =\E}kNm

o= oss |
Dependable flexural strength: oM, = 76.96 kNm

2 Copyright Airey Consultants Ltd.
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25/01/2016

509

shear - beams: Maximum ultimate shear, V* =kN
Vp= 107.7 kN ds=| 0.75

= Vp = 085 MPa
vp = (0.07+10 p,) ¥f'c (9.3.9.4)

= 065 MPa

need not be less than: Vg min.=0.08 Vfc=  0.44  MPa

and no more than: V¢ max. = 0.2 f = 110 MPa

for masonry: Vm =| 0.00 |MPa

= vwpw= 0.65 MPa
kq=| 1.00 ve= kgksvp (Eq. 9-5)

k,=| 1.000 = 065 MPa
max. v, = 0.2f'c or 8.0MPa (9.3.9.3.3)
= 600 MPa

shear reinforcing :
Stirrup yield strength, fy,= 500 MPa
s=d/4ifVg>0.33Vf.b,d= 22774 kN (9.3.9.4.12,(d))
= Smax = d/2 = 157.5 mm
s=[__150 |mm oK
Aymin= (1116) Vo by s fig= 41 mm’ (Eq. 9-10) oK
required A, = 41 mm?
stirrup dia. = mm "
No. legs =
no e T
Vs= 5938 kN
use : 2 leg HR6 - 150

Shear strength, ¢V, = 05 (A, frd/s+v. b, d)

105.54 kN

u

OK

Copyright Airey Consultants Ltd.
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Pavement Design.xlsx 85% HN 3/02/201¢
- Client: Progeni Ltd. Sheet No:
A Consulting Civil and gL
A _ rlR BI.)’Y Structural Engineers|  Job: Exploration Way Job No:
CQNSULTANTS 17D. Whitby
S’ e’ Calc's By: Roger T Date:
Pukekohe Takapuna Howick Queenstown 03-Feb-16
Concrete Pavement design for 85%HN traffic loading:
(Ref. NZ Transport Agency Bridge Manual, Appendix D)
HN Axle load = 120.0 kN
85% HN = 102.0 kN HN load efement
S5 000
axle spacing = 5.0 m
wheel track spacing = 1.8 m et 'o'swm\ mk: " e %m |
contactareas = 500.0 mm wide = — = s
= 200.0 mmdeep gawracT AnEAs, E
¥ 500x200
UDL Live load =  3.50 kPa L 3 e & /71 5 g
85% HNUDL= 2975 kPa 74} !
UDL lpad width=  3.00 m
UDL Load cases: (applicable)

Primary Normal:

Slab design:

(Self weight and Traffic combinations only)

Load case: 1A DL LL x|
Load Factors 1.10 1.84 |(Ref. Table D.2)
UDL 6.072 8.37 [kPa]
Wheel loads 244.0 [KN]

where: Impact Factor, I =[ 1.30 _|(Ref. Fig 3.2)

(single span)

Overall slab thickness, D =mm

Slab self weight, DL, Gg =

Topping thickness, t =

Density of topping, vt =

Topping weight, DL, Gt =

= Total DL =

Effective width of slab, W =

Clear span, L, =

= Effective slab span, L, =

5,52 kPa
0 mm
0.0 |kN/m’
0.00 kPa
5,52 kPa
570 [m
540 [m
5.75 m (betweeen CL of supports)



Pavement Design.xlsx 85% HN 3/02/201¢€

Case 1: Axle load at centre Be\y

e =(0.00m
P* = 244.0kN

5.0m P*

R*a =1293.7kN R*g =|293.7kN
eff. span = 5.75m
| |
effective w*ypL= 10.48 kN/m
P*a= 2440 kN
M*nax = 104.84 kNm/m
R*a= 293.71 kN
R*g= 293.71 kN
V*a= 51.53 kN/m
Case 2: Axle loads equally either side of ctr.
e =/0.38m
P*= 244.0kN >
|L_eq | eq |
250m ! 2.50m W |
R*p = tz74.1 kN ! R'g =[274.1kN
eff. span = 5.75m

effective w*ypL= 10.48 kN/m
P*q= 2440 kN

M*nax =  59.36 kNm/m

R*= 27411 kN

V*a 48.09 kN/m

= Maximum design M* .., = 104.84 kNm/m

= Maximum design V*,,..x = 51.53 kN/m




Pavement Design.xlsx 85% HN

Reinforced slab capacity:

3/02/201¢

Nominal compressive strength, f'; =

Elastic Modulus:
design E; =

reinforcing grade, f, =

Y
30.0 MPa
E. = 3320 V ', + 6900
25,084 MPa
500 MPa

Es= 2.00E+05 MPa

Reinforcing: bar size, dy, =

16 mm

Overall slab depth, D =

230 mm

bottom cover = mm

effective depth,d = 147  mm (to centroid of tens. reinf)
Smax = 2D = 300 mm <300 (9.3.8.3)
bar ctrs, s = 100 mm OK
= HD16 - 100
Steel area, Ag= 2,010.6 mm®/m
slabwidth, b= 1,000 mm/m
p= 0.0137
B=10.85 0.75pp, = 0.0296 oK
For one-way slabs:
(Eq.9-1) Min. steel area, A; = Vf/ (4 f).b,.d
= 403 mMm*m OK
>14b,d/f,= 412 mm7m  governs
balanced strain check: a=Asf,/(0.85fcbh)
(strength) = 394 mm
= c= 46.4 mm
= jd= 139.00 mm
Cc= 1005.3 kN
gc = 0.003 cp = deg/(ec + &)
= 802 mm
0.75¢,=  60.1 mm oK
Flexural Strength: Applied ultimate moment, M*= 104.84 KkNm/m
0pb=| 0.85
Dependable flexural strength: oM, = 108.77 kNm/m OK




Pavement Design.xlsx

Reinforced slab capacity:

Nominal compressive strength, f', =
Elastic Modulus:
design E. =

reinforcing grade, f, =

Reinforcing: bar size, d, =

85% HN

3/02/201¢
L 2o
30.0 MPa
E.= 3320 Vf', + 6900
25,084 MPa
500 MPa
Es= 2.00E+05 MPa
16 mm o\ Db
230 -

Overall slab depth, D =

mm Z
bottom cover = mm

effective depth, d =

Smax = 2D =
bar cirs, s =

f—

Steel area, A= 1,608.5 mm“/m

172 mm (to centroid of tens. reinf)

300 mm < 300 (9.3.8.3)

125 mm oK
HD16 - 125 (M.—T, 3

slab width, b= 1,000 mm/m
p= 0.0094
B=0.85 0.75p,= 0.0296 ok
For one-way slabs:
(Eq.9-1) Min. steel area, A; = Vf/(4f).b,.d
= 471 mm%m oK
21.4b,d/f,= 482 mm’m  governs
balanced strain check: a=Asf,/(0.85fch)
(strength) = 315 mm
= c= 371 mm
= jd= 164.00 mm
C= 8042 kN
ge = 0.003 cp=dec/(ec + gy)
= 938 mm
075¢,= 704 mm oK
Flexural Strength: Applied ultimate moment, M*= 104.84 kNm/m
¢p=| 0.85
Dependable flexural strength: OMn = 106.80 kNm/m oK




Pavement Design.xlsx 85% HN 3/02/201¢

BRz
Shear - slabs: Maximum ultimate shear, V= 5153 KkN/m
(9.3.9.3)
¢s=| 0.75
Vhp= 68.70 KN/m
= Vo= 047 MPa
vp = (0.07+10 p,) Vf'c
= 1.13 MPa
need not be less than: Vemin, =008¥.= 044 MPa
and no more than: Ve max, = 0.2 Vg = 110 MPa
= Vp = 110 MPa
ka = 1.00 Ve= KakgVvp (Eq. 9-5)
kq = 1.00 = 1.10 MPa
max. v, = 0.2fc or 8.0MPa
= 6.00 MPa OK
Vo= 0427 v,
Shear strength, ¢V, = ¢s vc by, d
= ¢$Vh= 12077 kN/m oK
Transverse reinforcing:
(8.8.1) Ag min = (0.7/fy).Ag 2 0.0014 A4
= 322 mm%m
Smax = 2D = 300 mm < 300 (9.3.8.3)
bar size, dy, = 12 mm
bar ctrs, s = 300 mm OK
Steelarea, Asc= 377 mm?*m oK
= HD12 - 300 transverse
End supports:
dependable bearing capacity, ¢qy, = 150 kPa

maximum V* = 5153 kN/m (at supports)

= minimum bearing width, wp, = 0.344 m

= Overall slablengthL,= 6.10 m
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Concrete.section.props.xls beams 5/02/2016
< Client: Progeni Ltd. Sheet No:
7~ _J/_ Consulting Civil and 25
AAREY stuctural Engineers| Job: Exploration Way Job No:
chSULTANTS E_JD. Whitby
S Calc's By: Roger T Date:
Pukekohe Takapuna Howick Queenstown 05-Feb-16
Edition:  12.08.15
Reinforced concrete member capacities:
Material Type =| concrete
Nominal compressive strength, f'¢c = 30.0 MPa
Elastic modulus, E; = 3320 V', + 6900
= design Ec= 25,084 MPa
Reinforcing grade, fy =MPa
Young's modulus, Eg = 2.00E+05 MPa
Reinforcing: Layer | dp(mm) No. A d (mm) Ua Lgp (mm) | (tension)
L1 25 4 1963 552.5 1.00 1141
L2 0 0.0 1.00
L3 0 0.0 1.00
L4 0 0.0 1.00
total steel area, Ag= 1,963 mm®
Effective width, b = 450 mm
o/a depth/thickness, D = 575 |mm
bottom cover to stirrups, ¢, = 75 mm
Effective depth, d = 552.5 mm (to centroid of tens. reinf.)
design steel area, Ag= 1,963 mm?
p= 0.0079
B=0.85 0.75p,= 0.0177
balanced strain check: a= Asf,/(0.85fchb)
(strength) = 856 mm
= c= 100.7 mm
= jd= 509.72 mm
C= 9817 kN
Cp = dgc /(g + gy) gc=| 0.0030
3014 mm
0.75¢c,= 2260 mm OK
Flexural Strength: Applied ultimate moment, M* =kNm

Dependable flexural strength:

b= oss |

oM, =

425.36 kNm

Copyright Airey Consultants Ltd.
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Shear - beams:

beams

Maximum ultimate shear, V* =| 304.40 |kN

bs=| 0.75
Vo= 40587 kN
= Vp = 163 MPa
vp = (0.07+10 p,) Vf'c
= 082 MPa
need not be less than: Ve min. = 0.08 VFg = 044 MPa
and no more than: Vemax,= 02V = 110 MPa
for masonry: Vin =MPa
= o= 082 MPa
kq = 1.00 ve= kgkavp
ka=| 1.000 = 082 MPa
max. vp = 0.2f'c or 8.0MPa
= 6.00 MPa

Shear reinforcing :

vp= 200 v,
therefore shear reinforcing is required

Stirrup yield strength, fy; = 300 MPa
s=d/4ifVg>0.33Vf;b,d= 449.39 kN

=  Smax= 2= 276.3 mm
s <[ 250 Jrom
Aymin= (116)¥f by s fig= 128 mm’ (Eq. 9-10)
required A,= 306 mm’
stirrup dia. = 10 mm
No. legs = 4
A,= 314 mm’
Vs= 2083 kN
use : 4 leg R10 - 250

Shear strength, ¢V = ¢ (A, fyd/s+ v by d)

359.1 kN

5/02/2016
(4

(9.3.9.4)

(Eq. 9-5)

(9.3.9.4.12,(d))

OK
OK

o]

OK

2 Copyright Airey Consultants Ltd.
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Alrey Consuitants

Technical Library

TABLE 9.4 APPROPRIATE DOWEL DIAMETERS

SLAB THICKNESS (h! DOWEL DIAMETER*
mm) (mm)

125 <h < 140 A

140 < h < 160 24
160 <h <180 | 28
190 <h <220 33
220 <h <250 36

*AS 2338 Preferred dimensions of wrought metal products

— DOWEL BARS = gR. 25D x TS0 M LONG ROwND BMS
(@ 3coc cHRS cenemiy PLACED
— DEROND ONE S\DE OF Jo'NT,

TABLE 9.5 VALUES OF COEFFICIENT OF FRICTION

Coefficient of Friction Bond-breaking system
1.0 A bituminous sprayed seal applied te the sub-base: sUrfaee ;
1.5 A thin.coat of wax debonding agent apphed to the sub base
surface
2.0 A ehlorinated rubber curing cempeund. applled tathe sub- base
surface or use of an asphalt sub-base
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A pro-forma to assist with design calculations is
provided in Appendix 1.

9.4.3 Minimum Base Thickness
Irrespective of the base thicknesses determined in
accordance with this procedure, the minimum allowable

thickness of concrete base to be trafficked by commercial
vehicles should be

(i) ; ex

thickness of base should benotlessthan 125 mm.

These mimimum thicknesses of concrets base also apply to
asphalt surfaced rigid pavements.

9.44 Example of the Use of the Design
Procedure

An example thickness design of a rigid pavement is given
in Appendix .

9.4.5 Exampie Design Charts

Example design charts for rigid pavements are presented
in Figures 9.7 t0 9.10. These charts have been determined
using axle load distributions considered to be typical of rurali
and urban highways in Eastern Australia assuming a
28 day concrete flexural strength of 4.25 MPa (deemed
equivalent to a compressive strength of 32 MPa). The load
distributions and associated percentages of axle
which the charts are based are given igAppendix .

it is emphasised that the use of thes&example charts
is limited by the similarity between the traffic loadings in
Appendix | and those expected on the pavement
being designed.

Airev o
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9.4.6 Provision of Dowels and Tie Bars

The thickness design procedure provides for the option of
dowelled or undowelled contraction joints, as well as the
option of adopting concrete shoulders (defined in
Section 9.3.5).

i) steel-fibre reinforced concrete where the minimum

9.4.6.1 Dowels

Dowel bars are to be plain steel bars of Grade 250R and
450 mm long. Dowels should be straight with one end free
from burrs. Appropriate dowel diameters are given in
Table 9.4.

Dowels at a spacing of 300 mm should be installed at
transverse contraction joints where applicable. Dowais
must be securely held parallel to each other, to the road
centreline and tothe centreline ofthe surface of the finished
pavement. More than half of the smooth end of the dowel
should be coated with a debonding agent to ensure lack of
bond to the concrete on that side of the joint.

9.4.6.2 Tie Bars

Tie bars prevent separation of the pavement at longitudinal
joints, allowing warping or curling to occur without
excessive restraint.

Ties are to be 12 mm diameter Grade 400Y deformed
steel bars, one metre long, placed cantrally in the joint at
spacings determined from Figure 9.11. A coefficient of
friction of 1.5'(between base and sub-base) is assumed in
Figure 9.11. Table 9.5 gives indicative values of the
coefficient of friction for different bond-breaking systems.
For a coefticient of friction of 1.0 an increase of 33% in the
spacing given in Figure 9.11 is required and a coefficient of
2.0 requires a 33% reduction in the spacing derived from
Figure 9.11.

sulients
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Pavement Design.xlsx Design 16/02/2016
Rigid Pavement Design:
(To Austroads)
Pavemnent Type = JU Jointed, Undowelled
Measured subgrade CBR = 7.0 %
Sub-base type = UB Unbound
Sub-base thickness = 100 mm - /
DesignCBR= 7.0 |%(Fig92) OPTION A
Design traffic:
Axle group loads:
Axle single single tandem triaxle
config. single dual dual dual
Load (kN)| 53 80 135 181
Design Period =|I|years (20 - 40yrs’
Design number of heavy axles, C,g = C4 x 365 x GF
= 3.65E+04 EDA's
where: No. of lots served = 40
Vehicles per day per lot = 10
= 400 vpd
%Hev=[ 10 %
= Design no. HCV's/day, Cq4 = 4
where: Growth rate = %
= GF = 25.0 (Table 7.2)
Flexural strength:
Nominal concrete strength, fc = 30.0 __ |MPa (30 MPa m
Concrete flexural strength, f4=  0.75Vfc (Eq. 6.5.1)
= 4.1 MPa
Steel fibre reinforced concrete=[  No |
Steel fibre reinforced concrete, f = 50-55 MPa
= use Design f, = 4.11 MPa NG
Type = Rural
Shoulders = No
Dowelled = No (as above)
Load safety factor, Lgg = 1.0 (9.3.6)

Trial base thickness, t = mm
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Pavement Design.xIsx Design
Equivalent stress: (Table 9.2)
CBR SS SD TAD TRD
design CBR = 7.0 1.399 2.254 1.903 1.417
Stress ratio factors = 0.340 0.548 0.463 0.345
Erosion factors: (Table 9.2) Undowelled
CBR SS SD TAD TRD
design CBR = 7.0 2.631 3.354 3.371 1.703
Erosion factors = 2.631 3.354 3.371 1.703
Type SS: Rural Single axle, single wheels SRF = 0.34 EF = 2.631
Prop. of axle grp. = 0.35 F‘atigue Erosion
axle load |design load|Prop. of load exp. reps allow. fatigue allow. Damage
[kN] [kN] [%] reps % reps %
10 5.0 3.19 4.08E+02| unlimited 0.00 unlimited 0.00
20 10.0 7.00 8.94E+02| unlimited 0.00 unlimited 0.00
30 15.0 9.24 1.18E+03]| unlimited 0.00 unlimited 0.00
40 20.0 28.74 | 3.67E+03| unlimited 0.00 5.88E+07 0.01
50 25.0 32.19 | 4.11E+03| 1.49E+07 0.03 1.45E+07 0.03
60 30.0 13.40 [1.71E+03| 1.26E+06 0.14 4.63E+06 0.04
70 35.0 4.65 5.94E+02| 1.06E+05 0.56 1.76E+06 0.03
80 40.0 1.21 1.55E+02| 8.93E+03 1.73 7.62E+05 0.02
90 45.0 0.25 3.19E+01| 7.54E+02 424 3.64E+05 0.01
102 51.0 0.08 1.02E+01| 3.88E+01 26.36 1.66E+05 0.01
110 55.0 0.06 7.67E+00| 5.36E+00 142.93 1.04E+05 0.01
(65kN max.) 175.98 0.15
at 102kN X = 33%



Pavement Design.xIsx Design 16/02/2016

Type SD: Rural Single axle, dual wheels
Prop. of axle grp. = 0.12 SRF = 0.548 EF = 3.354
Fatigue Erosion
axle load |design load|Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 2.5 7.91 3.46E+02] unlimited 0.00 unlimited 0.00
20 5.0 14.13 |[6.19E+02| unlimited 0.00 unlimited 0.00
30 7.5 12.43 | 5.44E+02| unlimited 0.00 unlimited 0.00
40 10.0 12.14 | 5.32E+02] unlimited 0.00 unilimited 0.00
50 12.5 11.26 | 4.93E+02] unlimited 0.00 unlimited 0.00
60 15.0 10.16 | 4.45E+02] unlimited 0.00 unlimited 0.00
70 17.5 9.09 3.98E+02] unlimited 0.00 unlimited 0.00
80 20.0 8.70 3.81E+02] unlimited 0.00 5.88E+07 0.00
90 22.5 6.66 2.92E+02] unlimited 0.00 2.81E+07 0.00
102 25.5 4.08 1.79E+02| unlimited 0.00 1.28E+07 0.00
110 27.5 1.98 8.67E+01] unlimited 0.00 7.99E+06 0.00
120 30.0 0.88 3.85E+01] unlimited 0.00 4.63E+06 0.00
130 32.5 0.41 1.80E+01| 3.09E-05 [58152333.81| 2.80E+06 0.00
140 35.0 0.18 7.88E+00| 8.66E-24 | #HHHHHAHEHE] 1.76E+06 0.00
(65kN max.) R 0.01



Pavement Design.xlsx Design 16/02/2016

TypeTAD:I Rural Tandem axle, dual wheels SRF = 0.463 EF = 3.371
Prop. of axle grp. = 0.32 Fatigue Erosion
axle load |design load|Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 1.3 0.37 4.32E+01| unlimited 0.00 unlimited 0.00
20 2.5 0.56 6.54E+01| unlimited 0.00 unlimited 0.00
30 3.8 1.34 1.57E+02| unlimited 0.00 unlimited 0.00
40 5.0 3.39 3.96E+02| unlimited 0.00 unlimited 0.00
50 6.3 5.19 6.06E+02| unlimited 0.00 unlimited 0.00
60 7.5 5.10 5.96E+02| unlimited 0.00 unlimited 0.00
70 8.8 4.80 5.61E+02| unlimited 0.00 unlimited 0.00
80 10.0 4.78 5.58E+02| unlimited 0.00 unlimited 0.00
90 11.3 5.23 6.11E+02| unlimited 0.00 unlimited 0.00
102 12.8 6.15 7.18E+02] unlimited 0.00 unlimited 0.00
110 13.8 7.21 8.42E+02| unlimited 0.00 unlimited 0.00
120 15.0 8.06 9.41E+02| unlimited 0.00 unlimited 0.00
130 16.3 8.88 1.04E+03| unlimited 0.00 unlimited 0.00
140 17.5 9.01 1.05E+03| unlimited 0.00 unlimited 0.00
150 18.8 8.28 9.67E+02| unlimited 0.00 8.84E+07 0.00
160 20.0 6.82 7.97E+02| unlimited 0.00 5.90E+07 0.00
170 21.3 5.28 6.17E+02| unlimited 0.00 4.03E+07 0.00
180 22.5 3.72 4.34E+02| unlimited 0.00 2.82E+07 0.00
190 23.8 2.53 2.96E+02| unlimited 0.00 2.01E+07 0.00
200 25.0 1.58 1.85E+02| unlimited 0.00 1.46E+07 0.00
210 26.3 0.86 1.00E+02| unlimited 0.00 1.07E+07 0.00
220 27.5 0.42 4.91E+01| unlimited 0.00 8.01E+06 0.00
230 28.8 0.23 2.69E+01| unlimited 0.00 6.06E+06 0.00
240 30.0 0.13 1.52E+01] unlimited 0.00 4.64E+06 0.00
250 31.3 0.06 7.01E+00] 1.02E+01 68.95 3.60E+06 0.00
(65kN max.) 68.95 0.01



Pavement Design.xisx Design
TypeTRD: Rural Triaxles, dual wheels SRF = 0.345 EF =1.703
Prop. of axle grp. = 0.21 Fatigue Erosion
axle load |design load |Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 0.8 0.20 1.53E+01| unlimited 0.00 unlimited 0.00
20 1.7 0.55 4.22E+01| unlimited 0.00 unlimited 0.00
30 2.5 1.56 1.20E+02| unlimited 0.00 unlimited 0.00
40 3.3 6.80 5.21E+02| unlimited 0.00 unlimited 0.00
50 4.2 15.95 |1.22E+03] unlimited 0.00 unlimited 0.00
60 5.0 12.50 |9.58E+02] unlimited 0.00 unlimited 0.00
70 5.8 8.47 6.49E+02| unlimited 0.00 unlimited 0.00
80 6.7 6.18 4. 74E+02| unlimited 0.00 unlimited 0.00
90 7.5 3.45 2.64E+02| unlimited 0.00 unlimited 0.00
102 8.5 2.88 2.21E+02| unlimited 0.00 unlimited 0.00
110 9.2 2.40 1.84E+02| unlimited 0.00 unlimited 0.00
120 10.0 3.07 2.35E+02] unlimited 0.00 unlimited 0.00
130 10.8 2.87 2.20E+02| unlimited 0.00 unlimited 0.00
140 11.7 2.71 2.08E+02]| unlimited 0.00 unlimited 0.00
150 12.5 3.06 2.35E+02| unlimited 0.00 unlimited 0.00
160 13.3 3.51 2.69E+02| unlimited 0.00 unlimited 0.00
170 14.2 3.91 3.00E+02] unlimited 0.00 unlimited 0.00
180 15.0 4.58 3.51E+02] unlimited 0.00 unlimited 0.00
190 15.8 4.26 3.27E+02] unlimited 0.00 unlimited 0.00
200 16.7 3.78 2.90E+02| unlimited 0.00 unlimited 0.00
210 17.5 2.95 2.26E+02| unlimited 0.00 unlimited 0.00
220 18.3 1.83 1.40E+02| unlimited 0.00 unlimited 0.00
230 19.2 0.86 6.59E+01| unlimited 0.00 7.71E+07 0.00
240 20.0 0.73 5.60E+01| unlimited 0.00 5.90E+07 0.00
250 20.8 0.38 2.91E+01| unlimited 0.00 4 57E+07 0.00
260 21.7 0.19 1.46E+01| unlimited 0.00 3.57E+07 0.00
270 22.5 0.14 1.07E+01] unlimited 0.00 2.82E+07 0.00
280 23.3 0.06 4.60E+00| unlimited 0.00 2.24E+0Q7 0.00
290 24.2 0.05 3.83E+00| unlimited 0.00 1.80E+07 0.00
300 25.0 0.06 4.60E+00| unlimited 0.00 1.46E+07 0.00
310 25.8 0.02 1.53E+00]| unlimited 0.00 1.19E+07 0.00
320 26.7 0.03 2.30E+00| unlimited 0.00 9.72E+06 0.00
330 27.5 0.02 1.53E+00| 1.15E+01 13.33 8.01E+06 0.00
(65kN max.) 13.33 0.00

16/02/2016




Pavement Design.xIsx Design 16/02/2016
Rigid Pavement Design:
(To Austroads)
Pavemnent Type = JU Jointed, Undowelled
Measured subgrade CBR = 7.0 %
Sub-base type = uB Unbound
Sub-base thickness = 100 mm -
Design CBR = 7.0 % (Fig 9.2) geTrioN Q
Design traffic:
Axle group loads:
Axle single single tandem triaxle
config. single dual dual dual
Load (kN)| 53 80 135 181
Design Period=[ 25 |years (20 - 40yrs’
Design number of heavy axles, C,g = C4 x 365 x GF
= 3.65E+04 EDA's
where: No. of lots served = 40
Vehicles per day per lot = 10
= 400 vpd
%Hov=[ 1o %
= Design no. HCV's/day, C4 = 4
where: Growth rate = %
= GF = 25.0 (Table 7.2)
Flexural strength:
Nominal concrete strength, fc=[ 30.0  |MPa (30 MPa m
Concrete flexural strength, fs=  0.75Vfc (Eq. 6.5.1)
= 4.1 MPa
Steel fibre reinforced concrete = Yes
Steel fibre reinforced concrete, f = 50-55 MPa
= use Design f, = 5.00 MPa
Type = Rural
Shoulders = No
Dowelled = No (as above)
Load safety factor, Lgg = 1.0 (9.3.6)

Trial base thickness, t = mm
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Pavement Design.xlsx Design
Equivalent stress: (Table 9.2)
CBR SS SD TAD TRD
design CBR = 7.0 1.734 2.757 2.265 1.685
Stress ratio factors = 0.347 0.551 0.453 0.337
Erosion factors: (Table 9.2) Undowelled
CBR SS SD TAD TRD
design CBR = 7.0 2.824 3.507 3.516 1.950
Erosion factors = 2.824 3.507 3.516 1.950
Type SS: Rural Single axle, single wheels SRF =0.347 EF =2.824
Prop. of axle grp. = 0.35 Fatigue Erosion
axle load [design load |Prop. of load exp. reps allow. fatigue allow. Damage
[kN] [kN] [%] reps % reps %
10 5.0 3.19 4.08E+02| unlimited 0.00 unlimited 0.00
20 10.0 7.00 8.94E+02| unlimited 0.00 unlimited 0.00
30 15.0 9.24 1.18E+03| unlimited 0.00 8.96E+07 0.00
40 20.0 28.74 |3.67E+03| unlimited 0.00 1.48E+07 0.02
50 25.0 32.19 | 4.11E+03| 1.10E+07 0.04 3.64E+06 0.11
60 30.0 13.40 |[1.71E+03| 8.75E+05 0.20 1.16E+06 0.15
70 35.0 4.65 5.94E+02| 6.97E+04 0.85 4.42E+05 0.13
80 40.0 1.21 1.55E+02| 5.55E+03 2.79 1.91E+05 0.08
920 45.0 0.25 3.19E+01| 4.41E+02 7.23 9.15E+04 0.03
102 51.0 0.08 1.02E+01 | 2.12E+01 48.24 4.17E+04 0.02
110 55.0 0.06 7.67E+00| 2.80E+00 274.01 2.60E+04 0.03
(65kN max.) 333.36 0.59
at 102kN X = 59%



Pavement Design.xlsx Design 16/02/2016

"T’ﬁe SD: Rural Single axle, dual wheels
Prop. of axle grp. = 0.12 SRF = 0.551 EF = 3.507
Fatigue Erosion
axle load |design load|Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 25 7.91 3.46E+02| unlimited 0.00 unlimited 0.00
20 5.0 14.13 6.19E+02] unlimited 0.00 unlimited 0.00
30 7.5 12.43 | 5.44E+02] unlimited 0.00 unlimited 0.00
40 10.0 12.14 | 5.32E+02] unlimited 0.00 unlimited 0.00
50 12.5 11.26 4,93E+02] unlimited 0.00 unlimited 0.00
60 15.0 10.16 4.45E+02] unlimited 0.00 8.96E+07 0.00
70 17.5 9.09 3.98E+02] unlimited 0.00 3.41E+07 0.00
80 20.0 8.70 3.81E+02] unlimited 0.00 1.48E+07 0.00
90 22.5 6.66 2.92E+02] unlimited 0.00 7.06E+06 0.00
102 25.5 4.08 1.79E+02] unlimited 0.00 3.22E+06 0.01
110 27.5 1.98 8.67E+01| unlimited 0.00 2.01E+06 0.00
120 30.0 0.88 3.85E+01| unlimited 0.00 1.16E+06 0.00
130 32.5 0.41 1.80E+01| 1.27E-06 | #HHHAHHEHH| 7.04E+05 0.00
140 35.0 0.18 7.88E+00| 2.81E-25 | HHHEHHEHHE| 4.42E+05 0.00
(65kN max.) HHHEHHE 0.03



Pavement Design.xIsx

Design

TypeTAD:| Rural Tandem axle, dual wheels SRF = 0.453 EF = 3.516
Prop. of axle grp. = 0.32 Fatigue “Erosion
axle load |design load|Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 1.3 0.37 4.32E+01| unlimited 0.00 unlimited 0.00
20 25 0.56 6.54E+01| unlimited 0.00 unlimited 0.00
30 3.8 1.34 1.57E+02] unlimited 0.00 unlimited 0.00
40 5.0 3.39 3.96E+02| unlimited 0.00 unlimited 0.00
50 6.3 5.19 6.06E+02| unlimited 0.00 unlimited 0.00
60 7.5 5.10 5.96E+02| unlimited 0.00 unlimited 0.00
70 8.8 4.80 5.61E+02| unlimited 0.00 unlimited 0.00
80 10.0 478 5.58E+02| unlimited 0.00 unlimited 0.00
90 11.3 5.23 6.11E+02| unlimited 0.00 unlimited 0.00
102 12.8 6.15 7.18E+02| unlimited 0.00 unlimited 0.00
110 13.8 7.21 8.42E+02| unlimited 0.00 unlimited 0.00
120 156.0 8.06 9.41E+02| unlimited 0.00 9.00E+07 0.00
130 16.3 8.88 1.04E+03] unlimited 0.00 5.45E+07 0.00
140 17.5 9.01 1.05E+03] unlimited 0.00 3.42E+07 0.00
150 18.8 8.28 9.67E+02| unlimited 0.00 2.22E+07 0.00
160 20.0 6.82 7.97E+02| unlimited 0.00 1.48E+07 0.01
170 21.3 5.28 6.17E+02] unlimited 0.00 1.01E+07 0.01
180 22.5 3.72 4.34E+02] unlimited 0.00 7.08E+06 0.01
190 23.8 2.53 2.96E+02| unlimited 0.00 5.04E+06 0.01
200 25.0 1.58 1.85E+02| unlimited 0.00 3.66E+06 0.01
210 26.3 0.86 1.00E+02| unlimited 0.00 2.69E+06 0.00
220 27.5 0.42 4.91E+01| unlimited 0.00 2.01E+06 0.00
230 28.8 0.23 2.69E+01| unlimited 0.00 1.52E+06 0.00
240 30.0 0.13 1.52E+01] unlimited 0.00 1.17E+06 0.00
250 31.3 0.06 7.01E+00| 1.02E+01 68.95 9.03E+05 0.00
(65kN max.) 68.95 0.05

16/02/2016
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Pavement Design.xIsx Design
TypeTRD: Rural Triaxles, dual wheels SRF =0.337 EF=1.95
Prop. of axle grp. = 0.21 Fatigue Erosion
axle load |design load|Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 0.8 0.20 1.53E+01] unlimited 0.00 unlimited 0.00
20 1.7 0.55 4.22E+01| unlimited 0.00 unlimited 0.00
30 2.5 1.56 1.20E+02] unlimited 0.00 unlimited 0.00
40 3.3 6.80 5.21E+02| unlimited 0.00 unlimited 0.00
50 4.2 15.95 | 1.22E+03] unlimited 0.00 unlimited 0.00
60 5.0 12.50 | 9.58E+02] unlimited 0.00 unlimited 0.00
70 5.8 8.47 6.49E+02| unlimited 0.00 unlimited 0.00
80 6.7 6.18 4. 74E+02| unlimited 0.00 unlimited 0.00
90 7.5 3.45 2.64E+02| unlimited 0.00 unlimited 0.00
102 8.5 2.88 2.21E+02| unlimited 0.00 unlimited 0.00
110 9.2 2.40 1.84E+02| unlimited 0.00 unlimited 0.00
120 10.0 3.07 2.35E+02| unlimited 0.00 unlimited 0.00
130 10.8 2.87 2.20E+02| unlimited 0.00 unlimited 0.00
140 11.7 2.71 2.08E+02| unlimited 0.00 unlimited 0.00
150 12.5 3.06 2.35E+02| unlimited 0.00 unlimited 0.00
160 13.3 3.51 2.69E+02| unlimited 0.00 unlimited 0.00
170 14.2 3.9 3.00E+02| unlimited 0.00 unlimited 0.00
180 15.0 4.58 3.51E+02| unlimited 0.00 9.00E+07 0.00
190 15.8 4.26 3.27E+02| unlimited 0.00 6.41E+07 0.00
200 16.7 3.78 2.90E+02| unlimited 0.00 4.65E+07 0.00
210 17.5 2.95 2.26E+02| unlimited 0.00 3.42E+07 0.00
220 18.3 1.83 1.40E+02| unlimited 0.00 2.56E+07 0.00
230 19.2 0.86 6.59E+01| unlimited 0.00 1.93E+07 0.00
240 20.0 0.73 5.60E+01| unlimited 0.00 1.48E+07 0.00
250 20.8 0.38 2.91E+01| unlimited 0.00 1.15E+07 0.00
260 21.7 0.19 1.46E+01| unlimited 0.00 8.97E+06 0.00
270 22.5 0.14 1.07E+01] unlimited 0.00 7.08E+06 0.00
280 23.3 0.06 4.60E+00| unlimited 0.00 5.64E+06 0.00
290 24.2 0.05 3.83E+00| unlimited 0.00 4.52E+06 0.00
300 25.0 0.06 4.60E+00| unlimited 0.00 3.66E+06 0.00
310 25.8 0.02 1.53E+00| unlimited 0.00 2.98E+06 0.00
320 26.7 0.03 2.30E+00| unlimited 0.00 2.44E+06 0.00
330 27.5 0.02 1.53E+00] 1.15E+01 13.33 2.01E+06 0.00
(65kN max.) 13.33 0.00



Pavement Design.xIsx Design 16/02/2016
Rigid Pavement Design:
(To Austroads)
Pavemnent Type = JU Jointed, Undowelled
Measured subgrade CBR = 7.0 %
Sub-base type = B Bound
Sub-base thickness = 100 mm ,
Design CBR=[ 185 |% (Fig 9.2) N ©
Design traffic: OPT( o
Axle group loads:
Axle single single tandem triaxle
config. single dual dual dual
Load (kN)| 53 80 135 181
Design Period =|IIyears (20 - 40yrs’
Design number of heavy axles, C,g = Cq4 x 365 x GF
= 3.65E+04 EDA's
where: No. of lots served = 40
Vehicles per day per lot = 10
= 400 vpd
wHov=_ 10 %
= Design no. HCV's/day, Cq4 = 4
where: Growth rate = %
= GF = 25.0 (Table 7.2)
Flexural strength:
Nominal concrete strength, fc =[ 30.0  |MPa (30 MPam
Concrete flexural strength, f;s=  0.75Vfc (Eq. 6.5.1)
= 4.1 MPa
Steel fibre reinforced concrete = Yes
Steel fibre reinforced concrete, f = 50-55 MPa
= use Design f, = 5.00 MPa
Type = Rural
Shoulders = No
Dowelled = No (as above)
Load safety factor, Lgg = 1.0 (9.3.6)

Trial base thickness, t = |I| mm
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Pavement Design.xisx Design
Equivalent stress: (Table 9.2)
CBR SS SD TAD TRD
design CBR = 18.5 1.745 2.674 2113 1.638
Stress ratio factors = 0.349 0.535 0.423 0.328
Erosion factors: (Table 9.2) Undowelled
CBR SS SD TAD TRD
design CBR = 18.5 2.904 3.476 3.520 4.211
Erosion factors = 2.904 3.476 3.520 4.211
Type SS: Rural Single axle, single wheels SRF = 0.349 EF =2904
Prop. of axle grp. = 0.35 _I?atigue Erosion
axle load |design load [Prop. of load exp. reps allow. fatigue allow. Damage
[kN] [kN] [%] reps % reps %
10 5.0 3.19 4.08E+02| unlimited 0.00 unlimited 0.00
20 10.0 7.00 8.94E+02| unlimited 0.00 unlimited 0.00
30 15.0 9.24 1.18E+03] unlimited 0.00 5.06E+07 0.00
40 20.0 28.74 |3.67E+03] unlimited 0.00 8.33E+06 0.04
50 25.0 3219 |[411E+03| 1.01E+07 0.04 2.06E+06 0.20
60 30.0 13.40 |1.71E+03| 7.90E+05 0.22 6.55E+05 0.26
70 35.0 4.65 5.94E+02| 6.18E+04 0.96 2.49E+05 0.24
80 40.0 1.21 1.55E+02| 4.84E+03 3.19 1.08E+05 0.14
90 45.0 0.25 3.19E+01| 3.79E+02 8.43 5.16E+04 0.06
102 51.0 0.08 1.02E+01| 1.78E+01 57.32 2.35E+04 0.04
110 55.0 0.06 7.67E+00| 2.32E+00 329.87 1.47E+04 0.05
(65kN max.) 400.02 1.05
at 102kN X = 70%

*8§‘Z) HN umT = 4oz fes




Pavement Design.xlsx Design
Type SD: Rural Single axle, dual wheels
Prop. of axle grp. = 0.12 SRF = 0.535 EF = 3.476
Fatigue Erosion
axle load |design load |Prop. of load exp. reps allow. fatigue allow. Damage
[kN] [kN] [%] reps % reps %
10 2.5 7.9 3.46E+02| unlimited 0.00 unlimited 0.00
20 5.0 14.13 [6.19E+02] unlimited 0.00 unlimited 0.00
30 7.5 12.43 |[5.44E+02] unlimited 0.00 unlimited 0.00
40 10.0 12.14 |[5.32E+02| unlimited 0.00 unlimited 0.00
50 12.5 11.26 | 4.93E+02| unlimited 0.00 unlimited 0.00
60 15.0 10.16 | 4.45E+02| unlimited 0.00 5.06E+07 0.00
70 17.5 9.09 3.98E+02] unlimited 0.00 1.92E+07 0.00
80 20.0 8.70 3.81E+02] unlimited 0.00 8.33E+06 0.00
90 225 6.66 2.92E+02| unlimited 0.00 3.98E+06 0.01
102 255 4.08 1.79E+02| unlimited 0.00 1.82E+06 0.01
110 27.5 1.98 8.67E+01| unlimited 0.00 1.13E+06 0.01
120 30.0 0.88 3.85E+01| unlimited 0.00 6.55E+05 0.01
130 325 0.41 1.80E+01| 3.23E+01 55.62 3.97E+05 0.00
140 35.0 0.18 7.88E+00| 2.54E-17 | #HHHHHHHHHE] 2.49E+05 0.00
(65kN max.) HHHRRHREE 0.05
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Design

16/02/2016

TypeTAD:| Rural Tandem axle, dual wheels SRF = 0.423 EF = 3.52
Prop. of axle grp. = 0.32 Fatigue Erosion
axle load | design load|Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 1.3 0.37 4.32E+01| unlimited 0.00 unlimited 0.00
20 2.5 0.56 6.54E+01| unlimited 0.00 unlimited 0.00
30 3.8 1.34 1.57E+02| unlimited 0.00 unlimited 0.00
40 5.0 3.39 3.96E+02| unlimited 0.00 unlimited 0.00
50 6.3 5.19 6.06E+02| unlimited 0.00 unlimited 0.00
60 7.5 5.10 5.96E+02| unlimited 0.00 unlimited 0.00
70 8.8 4.80 5.61E+02| unlimited 0.00 unlimited 0.00
80 10.0 4.78 5.58E+02| unlimited 0.00 unlimited 0.00
90 11.3 5.23 6.11E+02| unlimited 0.00 unlimited 0.00
102 12.8 6.15 7.18E+02| unlimited 0.00 unlimited 0.00
110 13.8 7.21 8.42E+02| unlimited 0.00 8.75E+07 0.00
120 15.0 8.06 9.41E+02| unlimited 0.00 5.07E+07 0.00
130 16.3 8.88 1.04E+03| unlimited 0.00 3.07E+07 0.00
140 17.5 9.01 1.05E+03| unlimited 0.00 1.93E+07 0.01
150 18.8 8.28 9.67E+02| unlimited 0.00 1.25E+07 0.01
160 20.0 6.82 7.97E+02| unlimited 0.00 8.35E+06 0.01
170 21.3 5.28 6.17E+02| unlimited 0.00 5.71E+06 0.01
180 22.5 3.72 4.34E+02| unlimited 0.00 3.99E+06 0.01
190 23.8 2.53 2.96E+02| unlimited 0.00 2.84E+06 0.01
200 25.0 1.58 1.85E+02| unlimited 0.00 2.06E+06 0.01
210 26.3 0.86 1.00E+02| unlimited 0.00 1.52E+06 0.01
220 27.5 0.42 4.91E+01| unlimited 0.00 1.13E+06 0.00
230 28.8 0.23 2.69E+01| unlimited 0.00 8.59E+05 0.00
240 30.0 0.13 1.52E+01| unlimited 0.00 6.58E+05 0.00
250 31.3 0.06 7.01E+00| 1.02E+01 68.95 5.09E+05 0.00
(65kN max.) 68.95 0.09
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TypeTRD: Rural Triaxles, dual wheels SRF =0.328 EF = 4.211
Prop. of axle grp. = 0.21 Fatigue Erosion
axle load | design load |Prop. of load exp. reps allow. fatigue allow. Damage

[kN] [kN] [%] reps % reps %
10 0.8 0.20 1.53E+01| unlimited 0.00 unlimited 0.00
20 1.7 0.55 4.22E+01| unlimited 0.00 unlimited 0.00
30 2.5 1.56 1.20E+02| unlimited 0.00 unlimited 0.00
40 3.3 6.80 5.21E+02| unlimited 0.00 unlimited 0.00
50 4.2 15.95 | 1.22E+03| unlimited 0.00 unlimited 0.00
60 5.0 12.50 |9.58E+02] unlimited 0.00 unlimited 0.00
70 5.8 8.47 6.49E+02| unlimited 0.00 unlimited 0.00
80 6.7 6.18 4.74E+02| unlimited 0.00 unlimited 0.00
90 7.5 3.45 2.64E+02| unlimited 0.00 unlimited 0.00
102 8.5 2.88 2.21E+02| unlimited 0.00 unlimited 0.00
110 9.2 2.40 1.84E+02| unlimited 0.00 unlimited 0.00
120 10.0 3.07 2.35E+02| unlimited 0.00 unlimited 0.00
130 10.8 2.87 2.20E+02| unlimited 0.00 unlimited 0.00
140 1.7 2.71 2.08E+02| unlimited 0.00 unlimited 0.00
150 12.5 3.06 2.35E+02| unlimited 0.00 unlimited 0.00
160 13.3 3.51 2.69E+02]| unlimited 0.00 unlimited 0.00
170 14.2 3.91 3.00E+02] unlimited 0.00 7.26E+07 0.00
180 15.0 4.58 3.51E+02| unlimited 0.00 5.07E+07 0.00
190 15.8 4.26 3.27E+02| unlimited 0.00 3.61E+07 0.00
200 16.7 3.78 2.90E+02| unlimited 0.00 2.62E+07 0.00
210 17.5 2.95 2.26E+02| unlimited 0.00 1.93E+07 0.00
220 18.3 1.83 1.40E+02| unlimited 0.00 1.44E+07 0.00
230 19.2 0.86 6.59E+01| unlimited 0.00 1.09E+07 0.00
240 20.0 0.73 5.60E+01| unlimited 0.00 8.35E+06 0.00
250 20.8 0.38 2.91E+01| unlimited 0.00 6.47E+06 0.00
260 21.7 0.19 1.46E+01| unlimited 0.00 5.06E+06 0.00
270 225 0.14 1.07E+01 ]| unlimited 0.00 3.99E+06 0.00
280 23.3 0.06 4.60E+00| unlimited 0.00 3.18E+06 0.00
290 24.2 0.05 3.83E+00| unlimited 0.00 2.55E+06 0.00
300 25.0 0.06 4.60E+00| unlimited 0.00 2.06E+06 0.00
310 25.8 0.02 1.53E+00| unlimited 0.00 1.68E+06 0.00
320 26.7 0.03 2.30E+00| unlimited 0.00 1.38E+06 0.00
330 27.5 0.02 1.53E+00| 1.15E+01 13.33 1.13E+06 0.00
(65kN max.) 13.33 0.01



