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GENERAL STATEMENT OF PROBLEM 

The purpose of this paper is to analyze the stresses in the 

wall slab of a counterforted retaining wall and to determine 

from this analysis, if possible, whether or not the conventional 

meti1od of design for the slab is economical. 

The conventional method of designing the wall slab of a 

counterforted retaining wall is to consider the wall as a series 

of independent horizontal strips between the counterforts. These 

strips are then designed either as continuous beams or as simple 

beams extending from one counterfort to the next. This method 

completely neglects the effect of cantilever action from the 

horizontal base slab where it joins the vertical wall. In the 

case of large counterfort spacing this effect may be considerable 

and it is possible that some reduction in material could be made 

if this effect were accounted for in the design calculations. 

In order to throw some light on the effect of neglecting 

the cantilever action, the following analysis has been made on 

a wall slab designed by the conventional method. The dimensions 

of the slab are as given in the drawing on page 5. 
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ASSUMPTIONS. 

Throughout the deflection calculations the moment of inertia, 

"I", of the horizontal beam strips and the vertical cantilever 

strips was assumed as that of solid concrete of the full depth 

of the beam or cantilever. Under this assumption no allowance 

was made for the effect of reinforcing. This would not have been 

possible anyway without assuming some sustem of reinforcing in 

the cantilevers. 

In the determination of the flexural and shear stresses, the 

assumption was made that sufficient reinforcing steel was in place 

to take all tensile stresses due to bending, both. in the cantilevers 

and in the beam strips. It was further assumed that this steel 

was imbedded in concrete three inches measured from the face of 

the concrete to the center of the steel bars. 

In the calculation of the cantilever and beam strip deflec~ 

tions, no allowance was made for the twist of either cantilever 

or beam strips in order to afford continuity of the wall. This 

effect was assumed negligible. 
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The wall slab v,as assumed to be a slab rigidly fixed on 

three sides and free on the fourth side. Although this may not 

be strictly true, it is believed to be sufficiently near the truth 

for purposes of this analysis. 

CALCULATIONS. 

The method of calculation used is based on the principle of 

dividing the slab into vertical cantilever strips and horizontal 

beam strips. Then the load is distributed between these two systems 

of strips so that the corresponding points in each system will have 

an equal deflection. This load distribution is accomplished by a 

trial and error process until the deflections are approximately 

equal. 

The reader is referred to Appendix A for a copy of sample 

calculations. 











CONCLUSIONS. 

A study of the calcula tions and of the stress diagrams, 

as shown on the previous pages, leads t he author to believe that 

the conventional method of design of the wall slab is not too 

uneconomical. From the detail of the calculations and to some 

extent visible from the resulting curves it becomes apparent that 

any decrease in the thickness of the wall near its base would 

greatly reduce the proportion of the load taken by the cantilevers. 

This decrease in cantilever load must be absorbed as an additional 

load on the beam strips. Consequently, the beam strips having 

greater load will require nearly as great a depth as if designed 

neglecting cantilever effect. Thus very little saving in concrete 

appears possible from consideration of the cantilever effect in 

the design. 

In regard to the economical use of reinf orcing steel, it 

may be possible to effect a saving by reinforcing the base 0£ the 

wall for cantilever action, thus reducing the amount of hori

zontal reinforcing necessary in this region. However, the answer 

to this question is beyond the scope of t h is paper and the idea 

is merely suggested as a possibility. 
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The most serious difficulty with the design of a wall slab 

by considering the effect of cantilever action is that the only 

method so far developed is to assume a design and then check the 

stresses. With an analysis of stress as tedious as this one, 

unless the wall were very large, the amount of extra labor nec

essary to effect such a design would be an unwarranted expense. 

In any further investigation of this subject by a similiar 

method of analysis, the author would suggest that the investigator 

use a greater nwnber of horizontal strips near the base of the 

wall in his calculations as the cantilever effect beyond a 

certain height becomes relatively insignificant. 
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