
EVALUATION OF PRESSURE CELLS USED FOR 
FIELD MEASUREMENTS OF LATERAL EARTH 

PRESSURES ON RETAINING WALLS 
SUMMARY REPORT 

of 
Research Report Number 169-1 

Study 2-5-71-169 

MACHINED METAL PADS ·' 
FOR MEASUREMENT OF ::: 
WALL MOVEMENT ··: 

BACKFILL 

WITH INCLINOMETER. PRESSURE 

18'-6" 

"WEEP" HOLE 

Typical Cross Section of Retaining 
Wall Panel 

Cooperative Research Program of the 
Texas Transportation Institute and the Texas Highway Department 

In Cooperation with the 
U. S. Department of Transportation. Federal Highway Administration 

September, 1971 

TEXAS TRANSPORTATION INSTITUTE . . . 
Texas A&M ... University 
College Station., Texas 

. . 



Evaluation of Pressure Cells Used for 
Field Measurements of Lateral Earth 

Pressures on Retaining Walls 

by 

David A: .Corbett, Harry M. Coyle, 
Richard E. Bartoskewitz, and Lionel J. Milberger 

This investigation W§:tS conducted u~der Research Study 
2-5-71-169 entitled "Determination of Lateral Earth Pressure for 
Use in Retaining Wall Design" which is a cooperative research 
endeavor sponsored jointly by the Texas Highway Department 
and the U. S. Department of Transportation, Federal Highway 
Administration. The broad objective of this study is to develop 
the most economical design procedur.e for retaining walls. 

'.. ' t 

Research Report 169-1 p.rescmts ti}.eresults of an investiga­
tion which was conducted .. t\:/evnluate several types of commer­
cially available total earth prE)ssure cells for the measurement 
of lateral earth pressure on a retaining wall. This work was 
accomplished during the first year of a five-year study. 

The principles of operation· are described for nine commer­
cially available pressure ceI!s, and the manufacturer's stated 
specifications are summarized., four types of pressure cells 
were purchased for evaluation' during this preliminary study, 
and the results of calibration tests which were conducted over 
a typical range of operating· temperatures to determine the per­
formance characteristics of the cells are.,summarized Specifi­
cally, the cells which were obtained for evaluation included the 
Geonor vibrating. wire1 Ccr:rlson unbonded strain gage, Terra­
Tee pneumatic,•-· and Gloetzl fiydraulic type units, plus associ­
ated read-out eqUipnterrt: 

Following completion -Of the .calibration tests, the cells were 
installed in a cantilever concrete retaining wall in Houston, 
Texas. The nominal height of the wall wt.ts 18 feet. Installation 
procedures fo:r th~,pressure .GeU:=). andJhe. thern;i.oceuples which 
were utilized for', teinperatui'e . determinotions' 'qre described. 
Engineering properties of the backfill material are reported. The 
precautions which werti' obsetved: to -irisure sproper placement 
of the· backfill are described. ' ··· · 

,The ... deflectio,ng, pf 'the .i;:et.~ining ... w,::d~J:~9th clµr:µ:ig. c:md;gfter 
backfilling were monitored' by transit and indinomefer obser­
vations. Graphs which depict J,he r~corded earth pressures and 
wall deflections as a function of time are presented. 



The Rankine and Coulomb theories of lateral earth pressure 
are briefly discussed with emphasis being placed on the as­
sumptions and deficiencies of the theories. These theories are 
then used to calculate the theoretical earth pressures on the 
wall and a comparison is made with the actual pressures ob­
served in the field. 

The relative merits of each of the four types of pressure 
cells are summarized. The cells are compared on the basis 
of (a) magnitude and consistency of measured earth pressures, 
(b) reliability and durability, (c) ease of installation and opera­
tion, and (d) cost. The major problems which were encoun­
tered during calibration, installation, and observation of earth 
pressures are summarized. 

The results of the first year's study are considered prelimi­
nary. The data which were obtained will be used to select the 
type (or types) of pressure cell to be used for subsequent re­
search. Hence, no conclusions are made regarding the findings 
of this preliminary study. 

The published version of this report may be obtained by 
addressing your request as follows: 

R. L. Lewis, Chairman 
Research and Development Committee 
Texas Highway Department-File D-8 
11th and Brazos 
Austin, Texas 
(Phone: 512 475-2971) 




