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3) Design Flexible pavement 1a833 Mechanistic. 1nald asphalt surface, cemented base
and  sub-base
o Design traffic for 20 year design period = 5x 10" ESAs
« f1 CBR 999 Subgrade = 5%

81 Trial pavement UsenouAIE : 50 mm Asphalt and 400 mm Cemented material.

Output from CIRCLY Program shows that :
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Asphalt strains are compressive
Cemented material — maximum tensile strain is 77 microstrain midway between the
loaded wheels

Subgrade — 192 microstrain midway between the loaded wheels

4) Design a reinforced concrete pavement with dowelled joints and shoulders.

Design period 40 years

Design Traffic 1.5x10° CV Axle group
Flexural Strength of 28 day concrete = 4.25 Mpa

Subgrade CBR = 5%

Use the modified TableI 1 for traffic load distribution in urban area as source of load

data.
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Calculated Characteristic Deflection 1.4 WU.
Characteristic Curvature = 0.5 11!,

uae Design Traffic = 8x 10° ESA
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PAVEMENT DESIGN

REPRESENTATIVE DISTRIBUTIONS OF LOADS

JULY 1992

ON AXLE GROUPS FOR RIGID PAVEMENT DESIGN

1.2
TABLE I-1
RURAL
AXLE AXLE GROUP TYPE
GROUP
LOAD sS SD TAD TRD
&N) % %, % %
10 3.19 791 037 0.01
20 7.00 14.13 0.56 0.10
30 9.24 12.43 1.34 0.87
40 28.74 12.14 3.39 3.83
50 32,19 11.26 519 417
60 13.40 10.16 5.10 333
70 4.65 9.09 4.80 3.05
80 1.21 8.70 4.78 2.81
) 025 6.66 5.23 276
100 0.08 4.08 6.15 2.81
110 0.06 1.98 721 3.09
120 0.88 8.06 3.53
130 0.41 8.88 430
140 0.18 9.01 5.24
150 8.28 6.62
160 6.82 7.81
170 5.28 8.27
180 372 8.05
190 2.53 730
200 1.58 6.02
210 0.86 493
220 0.42 3.75
230 0.23 2.80
240 0.13 1.91
250 0.06 1.13
260 0.03 0.62
270 035
280 022
290 0.13
300 0.08
310 0.04
320 0.03
330 0.01
TOTAL 100.00 100.00 100.00 100.00
PROPORTIONS
OF EACH SS SD TAD TRD
AXLE
GROUP 035 0.12 032 0.21
AXLE GROUP TYPES

SS - Single axle with single tyres
SD - Single axle with dual tyres
TAD - Tandem axle with dual tyres

TRD - Triaxle with dual tyres

TOTAL

1.00

URBAN
AXLE AXLE GROUP TYPE
GROUP
LOAD SS SD TAD x
(kN) % % % >
10 9.07 8.04 0.71 0.20
2 25.49 39.76 2.38 0.55
30 18.62 20.30 7.60 1.56
40 18.13 11.06 11.52 6.80
50 19.75 6.83 15.04 15.95
60 7.39 4.65 10.78 12.50
70 1.27 3.65 6.97 8.47
80 022 2.65 4.87 6.18
90 0.03 1.81 4.20 3.45
100 0.02 0.81 419 2.88
110 027 424 2.40
120 0.09 4.65 3.07
130 0.04 s.07 2.87
140 5.33 2.71
150 4.73 3.06
160 3.25 3.51
170 1.91 3.91
130 1.10 4.58
190 0.64 426
200 0.35 3.78
210 023 2.95
220 F YL o 1.83
230 o )“é 0fs 0.86
240 04 0.73
250 .02 0.38
260 0.19
270 0.14
280 0.06
290 0.05
300 0.06
310 0.02
320 0.03
330 0.02
-
TOTAL 10000 100.00 10000 10
PROPORTIONS
OF EACH ss SD TAD
AXLE
GROUP 0.40 031 023 .06

g 20 0.%:;

TOTAL

1.00



JULY 1992 APPENDIX |

PROFORMA FOR RIGID PAVEMENT DESIGN SHEET 1

CALCULATION OF CONCRETE PAVEMENT THICKNESS

Project Date:
Source of Load Data Characteristic (28 day)
CRC/Dowelled joints yes____ no_____ Flexural Strength f' ., NPa
Conarete shoulder yes_____ no Subgrade CBR Y
Deaign pexiod Years Subbase Thickness & Type Y
Design traffic CV axle groupas Effeative CBR %
Load Safety Faotor L3F
TRIAL BASK THICKNRSS mn
Tatigue Analysis Erosion Analysis
Axle Desiqgun Expected
Load Load/Tyre Repetitions Allowable Fatigue Allowable Damage
{kN) (kN) Repetitions () Repetitions (%)

SINGLE AXLES / SINGLE WHEELS (388)

RZquivalent Stress
gingle-ateer axles Stress Ratio Factor Erosion ¥aator

Twin-steer axles

SINGLE AXLES / DUAL WHEELS (SD)

Bquivalent Stress
on~steer single axles Streas Raty

o Factor Rrosion Faator




PAVEMENT DESIGN ' JULY 1992

PROFORMA FOR RIGID PAVEMENT DESIGN SHEET 2
Patigue Analysis Erosion Analysia
Axle Desiga Expected
Load Load/Tyre Repetitions Allowable Fatigue Allowable Damage
(kN) (kM) Repatitions (s) Repetitions )

TANDEM AXLES / DUAL WHEELS (TAD)

Rquivalent Stress —
Stress Ratio Facotor Erosion Factor

Non-steer double axlea

DUAL WH

Equivalent Stress —
Btress Ratio Faotor Erosion Faotor

Non-steer triple axles

TOTAL Fatigue & TOTAL Kroaion &




JULY 1992 APPENDIX |

PROFORMA FOR RIGID PAVEMENT DESIGN SHEET 3

CALCULATION OF EXPECTED REPETITIONS

Prodject Date:
Axle Proportion I Proportican I Design Tratffic I Expected
Load : of Loads X of Axle X CV Axle Groupl" - Repetitions
(x¥) (v/100) l Group ($/100)*

SINGLE AXLES / SINGLE WHEELS

ingle-steer axles

win-steer axles

SINGLE AXLES / DUAL WHEELS

Non-steer single axles

* A constant for each axle typa.

#* A gonstant €or the design (CV = commarcial Qohiolo-). ’
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JULY 1992

PAVEMENT DESIGN
PROFORMA FOR RIGID PAVEMENT DESIGN SHEET 4
Axle Propostion l Proportion I Deaign Traffio l Expected
Load of Loads X of Axle X CV Axle G:oupu" - Repetitions
(kN) (8/100) l Group(8/100)”

TANDEM AXLES / DUAL WHEELS

Non-steer double axles

TRI - AXIFS / DUAL WHEELS (TRD)

on-stear triple axlea




