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I.  Current Design Guides 
David B. Casteel, P.E. Memorandum  
 November 2, 2009 

   “Changes to the Texas Department of 
Transportation’s (TxDOT) Rigid Pavement 
Design Procedure”  



Design Parameters 

28-day Concrete Modulus of Rupture, psi 
   620 psi  - no changes 
  
 However, each district should consider a 

higher value if their flexural strengths have 
historical been higher than 620 psi. 

 
 



Design Parameters 

 TxDOT requires one of the following base 
layer combinations for concrete slab 
support: 
4 in. of asphaltic concrete pavement 
(ACP) or asphalt stabilized base (ASB) or 
a minimum 1 in. asphalt concrete bond 
breaker over 6 in. of a cement stabilized 
base. 



Design Parameters 

Effective Modulus of Subgrade Reaction, K 
 300 pci          Changed to 300 - 800 pci 
 

A k-value of 300 psi/in. should be used in the 
rigid pavement design procedure with one of the 
stabilized base layer combinations. 
The designer may use a higher k-value up to 
800 psi/in, with the requirement of field 
verification tests during the construction. 

 



Design Parameters 

Reliability % 
95% changed to 
    90% when ESALs <=5 million 
    95% when ESALS >5 million 



Design Parameters 

Load Transfer Coefficient, J  
 With Tied PCC Shoulders, 
 or Tied Curb and Gutter 
J = 2.9 changed to 
    J = 2.6 for CRCP 
    J = 2.9 for JCP 



Design Parameters 

28-day Concrete Elastic Modulus, psi 
Serviceability Indices 
Drainage Coefficient 
Overall Standard Deviation 

     
    No changes 



Maximum Slab Thickness 

Is reduced from 15” to 13”. 
District should submit designs thicker than 
13”, including the justification for doing so, 
to the District Engineer for approval. 



Minimum Slab Thickness 

Is reduced from 8” to 6”. 
Utilizing thickened base/subbase layers 
will help ensure the structural adequacy 
for the pavement system. 



Thickness Rounding 

Changed from 
 “Round the thickness 

up to the next higher 
whole inch.” to 

 “Round the design 
thickness to the 
nearest full or half-in.” 
 

Computed 
Thickness 

(in) 

Old 
Rounding 

(in) 

New 
Rounding 

(in) 

11.40 12 11.5 

9.24 10 9.0 

14.50 15 13 

6.28 8 6.5 



Reduction in thickness will increase the 
risk of potential distresses at earlier age 
and should be mitigated by proper 
maintenance. 

 



II. Concrete Pavement 
Details 



Two types of concrete pavements 
commonly used in Texas are 
contnuously reinforced concreted 
pavement (CRCP) and jointed 
concrete pavement (JCP).  
 
 



Selection of Rigid Pavement Type 
 

CRCP provides excellent long-term 
performance requiring very low 
maintenance. The Department policy is to 
utilize CRCP for new or reconstructed rigid 
pavements in Texas. There are situations 
where jointed pavement may be desirable. 
If jointed pavement is to be utilized, its use 
must meet one of the following criteria:  
 



for roadways controlled and maintained by 
another government entity  
for parking areas or roadways with 
crosswalks, adjacent parking, or sidewalks  
for railroad crossings, approaches to 
structures or to widen existing jointed 
pavement  
 



for intersections and approaches in flexible 
pavement roadways that are associated 
with vehicle braking and acceleration 
which could cause shoving and rutting of 
an asphalt pavement  
for other situations approved by the 
Administration, after submittal of request 
and justification to the Materials & 
Pavements Section of the Construction 
Division (CST-M&P).  
 



CRCP Standards 

CRCP contains both longitudinal and 
transverse steel. CRCP does not contain 
transverse joints except at construction 
joints.  
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Longitudinal 
Steel 

Transverse 
Steel 

TieBars 

4” ACP 
Base 

11” CRCP 



 



In CRCP, maintaining steel continuity in the 
longitudinal direction is important in ensuring 
good performance of the pavement. The length 
of the reinforcing steel bars is 60 ft. The 
continuity of the longitudinal steel is achieved by 
overlapping individual steel bars. Extensive 
testing shows that as long as the overlapping is 
more than 33 times bar diameter, stresses in 
one steel is effectively transferred to the next 
steel via surrounding concrete. For example, No. 
6 bars would need a 25-in. splice for effective 
stress transfer. 



 



Splice Locations 

 
If all the splices occur at the same longitudinal 
location, transverse cracks that occur at the 
location could cause steel bonding failure, 
resulting in wide cracks and performance 
problems. To make sure that all the splices do 
not occur at the same transverse location, Item 
360 requires staggering splices to avoid having 
more than 1/3 of the splices within a 2-ft. 
longitudinal length of each lane of the pavement.  
 
 



 



 



 



 



 Check Steel height 



At Transverse Construction Joint 

 



 



When two adjoining lanes are placed with 
separate concrete placements, the joint 
between the two placements is called a 
longitudinal construction joint. Across 
longitudinal construction joints are short 
pieces of reinforcing steel called tie bars. 
The tie bars keep the two adjoining slabs 
from pulling away from each other and 
keep the surface across the joints flat.  



Multiple piece tie bars are threaded in the 
middle to allow the two halves of the tie 
bar to be separated and then reconnected 
only prior to the casting of the second 
pavement.  



 



 



 

http://onlinemanuals.txdot.gov/txdotmanuals/pdm/images/Figure_9_83.jpg�


 

Preventing curing compounds from dropping on tie bars 



Terminal Anchors 
 

Anchor lugs 
Expansion joints 
Wide Flange joints 



 



 



 



 



Expansion Joint (FTW) 

 



 



 



Wide Flange Joints 

 



 



Research project 0-6326 
Rational Use of Terminal 

Anchorages in Portland Cement 
Concrete Pavement 

   
Start Date - 10/01/2008 End Date - 08/31/2011  
Project Director : Tomas Saenz, ELP  
Project Advisors: Brian Merrill, BRG, Hua Chen, CST 
Rashidah Dyer, DAL, Stacey Young, LBB 
Research Supervisor: Moon Won, TECHMRT 



 





CRCP End Movement 



 



 





CPCD-94 
Concrete Pavement Details, Contraction 
Design has details for Jointed Concrete 
Pavement (JCP) 
JCP has transverse joints spaced at 
regular intervals. The transverse joints are 
used to control temperature and moisture 
induced contraction and expansion in the 
concrete.  
Smooth dowels are used at the transverse 
joints for load transfer. 



JCP has transverse joints spaced at regular 
intervals. The transverse joints are used to 
control temperature induced contraction and 
expansion in the concrete. Smooth dowel bars 
are used at the transverse joints for load 
transfer. The transverse joints are spaced at 15 
ft.  
 
Longitudinal joints are used to control random 
longitudinal cracking. Longitudinal joints are tied 
together with tie bars.  
 
 





Jointed Concrete Pavement 



 



Jointed Concrete Pavement 
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