
TRANSPORTATION RESEARCH RECORD 1377 3 

Report of the Discussion . Group on 
Backcalculation Limitations and 
Future Improvements 

MARSHALL R. THOMPSON 

Initial breakout group discussions identified the more fre
quently encountered problems and limitations associated with 
the use of existing NDT data and BC procedures. They 
include 

1. How to accommodate depth to stiff layer effects, 
2. The need to accommodate nonlinear material behavior, 
3. The inability to detect the contribution of "thin layers," 

and 
4. The fact that BC moduli are "effective" moduli that 

reflect and include the impact of the pavement system, and 
are not unique material/soil properties. 

More details concerning specific issues covered in the break
out group deliberations are summarized below. 

k (MODULUS OF SUBGRADE REACTION) 
VERSUSE 

k is the preferred method of characterizing slab support for 
rigid pavement analyses and design. Slab theory can also ac
commodate an elastic modulus subgrade characterization, but 
the k characterization approach is more versatile and useful. 
BC procedures fork based on slab theory are available. Iden
tified difficulties in k BC procedures include the accommo
dation of "layered support systems" (subbase/subgrade) and 
defining the "degree of bonding" between the various layers 
of a composite pavement. A breakout group straw vote 
conducted at the end of the discussion indicated a prefer
ence fork. 

DATA BASE-ITERATIVE PROCEDURES 

Current BC procedures use either an iterative approach (each 
deflection basin is analyzed in an iterative manner until the 
assigned layer moduli provide calculated deflection basins that 
are comparable to the measured basin) or a data base ap
proach (layer moduli are established by matching the mea
sured deflection basin with a data base of precalculated basins 
based on a range of pavement layer and subgrade moduli). 
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The data base of deflection basins is established for given 
thickness and thus cannot readily accommodate thickness 
variability. The iterative approach can accommodate the 
pavement thicknesses and other material and cross-section 
details for the specific pavement section under consideration. 
Iterative approach advocates emphasize that the procedure 
does not force a moduli solution, but seeks moduli that are 
most appropriate for the pavement section. The group be
lieved that both procedures are needed and have relevant and 
appropriate applications. 

SPECTRAL ANALYSIS OF SURFACE WAVES 

Various symposium presentations indicated that significant 
improvements in hardware and computational capabilities and 
procedures have enhanced spectral analysis of surface waves 
(SASW) analysis techniques. A particularly useful SASW ca
pability is the identification of material layer boundaries 
(thickness). A frequently expressed concern is the ability to 
scale up the SASW BC low strain moduli to the strain levels 
associated with actual loading conditions. The group ex
pressed an appreciation of SASW capabilities and endorsed 
the continued pursuit of SASW BC applications. SASW can 
provide results that are helpful and useful in a broad-based 
NDT testing and BC effort. 

EXPERT SYSTEMS 

BC moduli based on the analyses of a given NDT data base 
are user dependent (i.e., different results may be achieved 
by different users). The use of expert systems in BC activities 
facilitates the achievement of more uniform results. Through 
the expert system, it is possible to use state-of-the-art tech
nology and provide competent guidance to the broad spec
trum of BC system users. The NCHRP MODULUS program 
and its application in SHRP is an example. Specific guidelines 
(incorporated into the BC computer programs) have been 
established to guide the SHRP regional contractors in their 
analysis of SHRP NDT data. The continued development of 
expert system applications in BC is encouraged. However, 
qualified materials/soils/pavement engineers should continue 
to be involved in BC developments and applications. BC mod
uli must always stand the test of reasonableness. 
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FUTURE IMPROVEMENTS 

Layer Thickness Determination 

BC layer moduli are dependent on the assigned layer thick
nesses (including the subgrade). High modulus layers (asphalt 
concrete and PCC) are particularly sensitive to this effect. 
Improved techniques for establishing pavement layer thick
nesses will provide for refined moduli estimates. Some prom
ising techniques discussed at the symposium were ground 
penetrating radar and SASW applications. 

Stress Dependent Material Characterization 

The resilient moduli of cohesive soils and granular materials 
are stress dependent. Many BC systems are based on constant 
modulus conditions. It was the group consensus that fu
ture developments in BC procedure development should en
courage the accommodation of stress dependent modulus 
conditions. 

Rigid Pavements-Composite Pavements 

The effect of FWD loading location (i.e., interior slab, trans
verse joint, corner, or edge), the definition of appropriate 
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slab support conditions (curling and warping effects and loss 
of slab support), and the characterization of a composite pave
ment section complicate BC procedures for rigid and com
posite pavements. Considerable additional effort is required 
to develop improved procedures and techniques to overcome 
these limitations. 

FWD Data-Pavement Performance 

Increased efforts should be directed toward establishing pro
cedures that use NDT pavement response data or derived 
quantities (e.g., asphalt concrete layer curvature estimates 
and deflection basin area) data to characterize pavement per
formance potential. For example, flexible pavement surface 
deflection is an excellent indicator of future performance, and 
FWD deflection variability can be used to capture within proj
ect structural section variability. 

Technology Transfer-Expert Systems 

Strong support should be provided to developing technology 
transfer concerning NDT testing, BC procedures and their 
applications and limitations, and other NDT data applications 
and uses. 


