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Thickness Design

Random / Uncontrolled Cracking

Concrete Materials

Surface Features

Subbase or Base
Subgrade
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Thickness Design

Transverse Joint

Longitudinal Joint
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1in. (25 mm)
max.
N S el T
|-_— 4.5 ft.—qf 61t (2m) typ. ?21&) mm)
Thickened edge — Transverse (Type D-1) Sleeper slab ~ Transverse (Type D-3)
Smooth dowel Y2 —1in.
Connape | —| | (1228 ) max.
=T I e
Fixture or :
Doweled — Transverse (Type D-2) | :
1

Undoweled — Longitudinal (Type D-4)
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1in. (25 mm}—.‘ |._ T/4=T/3 /8 —3gin. _..| |
max. _—1 (3—9 mm) typ.
/———
T T
Undoweled — Transverse (Type A-1) Untied — Longitudinal (Type A-3)
Smooth dowel l Deformed tie bar L
| |
T2
| E T’?l _[:
Doweled - Transverse (Type A-2) Tied — Longitudinal (Type A-4)
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Slab ~ v,/Rollers

l-: ‘_ —» ," «— ’I':-I
Q O 0O O O F O
Shrinkage + freedom to move = no cracks

Slab ~ ,Granular fill

_*05 20 .
Shrinkage + subbase restraint = cracks
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C C. PAVEMENT

—TsTE YT,

L SUBGRADE
INTERFACE

(a) No warping condition

HIGHER TEMPERATURE
I_ AT MID DAY |

C.C. PAVEMENT

SUSGRADE
INTERFACE
(b) Warping down condition
LOWER TEMPERATURE
AT MID NIGHT
C.C.PAVEMENT

SUBGRADE
INTERFACE

(c) Warping up condition

Warping of Cement Concrete Pavement Slab
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Smooth dowel
/8 =14 in,— I._
(3 -6 mm) typ. I |

—]—L-’f-f

Doweled butt - Transverse (Type B-1)

Deformed tie bar 1

| 17’2— :E_

Tied - Transverse (Type C-1)
(Keyway optional)

Detormed tie bar
18 -3/8 in.~| I-——
(3 = 9 mm) typ. | |

ek | |

Tied butt — Longitudinal (Type B-2)

Deformed tie bar

]

Keyed — Longitudinal (Type C-2)
(Deformed tie bar optional)
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Deformed tieiaar
{optional
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Detormed tiebar
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FULLWIDTH
Longitudinal joints
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EMERGENCY

Planned and emergency construction joints
for lane-at-a-time paving
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Transverse Construction Joints
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Circular Manhole Boxout

Square Inlet (mo boxout)

Isolation joint
Isolation
joint

Telescoping Manhole

Round Inlet Boxout

Mo boxout kj
or isolation /

joint necessary Isolation
joint
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Tie Bar Design — Subgrade Drag Theory
Hh

Force in Steel = Force in Concrete

A,= FLhDw / [f,x (2/3)]
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» Design and Construction of Joints for Concrete Streets
ACPA (American Concrete Pavement Association)

» American Association of State Highway Officials — ( A policy
on Geometric Design of Rural Highways ) 1965.

» Khanna, S.K, (Highway Engineering ) Mem Chand and
Bross, Roorkee , India .

» Concrete Pavement Joint: Design, Layout and Construction
- Kevin W. McMullen, P.E.: President / Wisconsin Concrete

Pavement Association.
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