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Initial number of axles per day in the year when the road is opened to traffic
Cross-sectional area of one tie bar in mm?2

area of steel in mm?2

Lane width in m

Dowel diameter, mm

Permissible bond stress of concrete in MPa

Factor for transverse joint efficiency in top-down cracking
Bottom-up cracking

Cumulative number of axles during the design period

Spacing of transverse joints, m

California Bearing Ratio in%

Cumulative Fatigue Damage

Diameter of tie bar in mm

Dry Lean Concrete

Modulus of elasticity of concrete in MPa

Allowable bearing stress in MPa

Coeflicient of friction

Maximum bearing stress in MPa

Characteristic flexural strength at 28 days in MPa

Target average flexural strength at 28 days in MPa

Finite element method

Thickness of slab, m

Crack infiltration rate m3/day/m

Total number of load groups

Modulus of Subgrade Reaction in MPa/m

Modulus of dowel support in MPa/m

Rate of infiltration through un-cracked pavement surface (m3/day/m)
Modulus of subgrade reaction (MPa/m) with plate diameter @
Modulus of subgrade reaction (MPa/m) with plate diameter 750 mm(k)
Length of tie bar in mm

Radius of relative stiffness in m

Load Transfer Efficiency, in %

Fatigue life

Rate of Cone Penetration in mm/blow



Design period in years

Number of predicted repetitions for the ith load group
Number of longitudinal joints/cracks

Number of allowable repetitions for the ith load group
Single/tandem axle load in kN

Perimeter of tie bar in mm

Pound per cubic inches

Pavement Quality Concrete

Infiltration rate per unit area,m3/day/m2

Flexural stiffness in MNm

Annual rate of growth of commercial traffic volume (expressed as decimal)
Allowable working stress of steel in MPa

Flexural stress in slab in MPa

Stress Ratio

Tied Concrete Shoulder

Temperature Differential

Top-down cracking

Weight of slab in kN/m2

Length of the transverse cracks or joints, m

Width of pavement subjected to infiltration, m

A factor corresponding to the desired confidence level, which is 1.96 for 5 %

Confidence Level

Coefficient of thermal expansion in/°C

Relative stiffness of dowel bar embedded in concrete in MPa/m
Unit weight of concrete in kN/cum

Poisson's ratio of concrete

Standard deviation of field test samples in MPa
Temperature differential in °C
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CHARTS FOR FLEXURAL STRESS (BUC): Tandem Axle
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CHARTS FOR FLEXURAL STRESS: Single Axle loading with concrete shoulder


















CHARTS FOR FLEXURAL STRESS: Single Axle loading without concrete shoulder





















APPENDIX

X1 AN ILLUSTRATIVE EXAMPLE OF

DESIGN OF SLAB THICKNESS

1. Design Parameters:

Design Wheel Load, P : 5100 kg
Present Traffic Intensity : 300 veh/day
Design Tyre Pressure, p : 7.2 kglcm?
Foundation Strength, k : 6 kg/cm?
Concrete Flexural Strength, fz : 40 kg/cm?
E.=3.0x105kg/cm 2

p =015

a=10x104/°C
At=14.3 °C against thickness of 25 cm
2. Design Procedure:
Step | : Assume h = 25 cm, spacing of elastic joints = 4.5 m
As per IRC:58-1988
ole = 18.50 kg/cm?
ote = 15.50 kg/cm?
o Total  =34.00 kg/cm?
Step Il :ForA=0.33 and Ar=20°C
r= 0.4 per cent (Steel reinforcement)
From Fig. 2, 0s =56 x20 - 1120 kg/cm?
<1400 kg/cm?
OK
From Fig. 2, oc=0.235x 20 = 4.7 kg/cm?
Steplll  :From Step Itotal ¢ =34.00 kg/cm?
From Step |l oc = 4.70 kg/cm?
Total o =38.70 kg/cm say 39.00 kg/cm 2

The total stress 39.00 kg/cm? is less than the flexural strength of concrete 40 kg/cm? and
therefore the thickness of 25 cm is O.K.

Step IV : Average steel reinforcement (ra,)

__0.004 + 25% of 0.004 0.005 __0.005

= _— =0.25 per cent
2 2

From Figure 17, for r a = 0.25%, the effective increase in slab thickness is 31%.
Reducing the thickness proportionately
25

hr= =19.08 cm
14+0.31

Design thickness of pavement slab = 19 cm

o® 9 0o





