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Author 's Reply 

Author 's a re thankful to Dr. G.S . Dhillon, Director, Irrigation and Power 
Insti tute, Amritsar, for rising interesting and important criticism about 

the use of Classical Rankine theory for the Designing of stone masonry 
curved retaining walls for hilly areas of Garhwal. Cur_vcd stone masonry 
retaining walls are typical earth-retaining structures which are supported 
in such a manner that they become inseparable part of the backfill and can 
not fail by simple rotat ion . l he findings of Ohde~ Krynine and_ o~hers as 
referred to by the discusser were fo r single neg::1t1ve batter retam111g walls 
giving about 25 per cent additional acti~e ~art h pre~su:e after Coulomb 
and point of action upro 0.6H afte r y1el?rng and slipp_mg of the wall and 
are not a pplicable in this case as the wall 1s curved and 1s made up of two 
negative batters one upto level 2-2 and another above that level as shown 
in Figure 7.a of the Paper . 

Even if curved wa ll is assumed as having single negative b::itter along 
the vir tua l wall line j oining heel and inner top point of the wall, the 
maximum active earth pressure a fter Coulomb theory works out to be 30 
tonnes/m a long the critical slip plane making an a ngle of 50° from the 
horizontal and acts a t a height of 2.4 metre from the base (Figure l a). 
When worked out for two negative batters the maximum active earth 
pressure rises after Coulomb to 33 to:mes/ m and point of action at 2.7M 
above the base (Figure l b). The portion on t he wall above level 2-2 is 
subjected to negligible earth pressu re as its inner slope nearly coincides 
with the angle of repose (50°) of the soil mass of the slope and if taken as 
surcha rge the effective height of the wall above the base reduces to 5.4 
metre. The corresponding total active earth pressure due to surcharge 
load and backfill . soil as per clause l.4 t ~ of Civi l Engineering Code of 
Practice N o. 2, earth reta ing structure, published by Structural Engineers, 
London-1951, works our to be about 18 tonnes/ m and point of action a t 
2.15 metre a bove the base (Figure 3). 

Passive earth pre~su_re by Coulomb theory based on plane failure 
su r(acc for an~le_of friction grea~cr than 1~0 (more than one-third angle 
of internal friction of the particles of s01! mass) leads to excessively high 
values. In the_p~esent case angle of wall fricti on is a bou t 20° and will 
lead ~o , unreahs_llc values of passive earth pressure (Figure 2). Using 
Rankme s C las~1cal the?ry, therefore, the correspo nding active earth 
pressure and pomt o f action for curYed retaining wall work out to be 39.43 
tonnes/m ~nd 3.47 m above the bas~ repectively which were higher and have 
been considered safer from the design point of view of the above wall. The 

• Published in I ndian Geotechaical Journal Vol. JO, No.:::. April 1980. 



1·0M 

' ,o,. 
i 
I . ll)G"'R 

. ---------
------)~M I \ , ~ 

p• j I 

FIG. N0.1 

~ 

1\ . \ 

9~A 

'#/4 ( ~7 5 t / /"rt } I 
W { 8{f t / rr. ) \ , I \ • • 

•1fr:1 .,,. ,,, ! "' ] 
} "':.. T t ,1 I '' - ·- f, , \ p~.., \ \ 

. \ \ 
.,, 14' 5 f ,' ~ ) \ i 

... ~-l'!".,M .... •\., (•, .., 2 

, of ,.,) , \\ I 

w, (q Po 2 ,\.,r, · f .,, · 
v~w' ,~) ' \ \j ,i' < , a ' . , ·?11·~- l'e f i , ~" :,_1'. ' • 

. ' '¼ Vl o U< ., '.,,, 
~\ 0 

E ARTH PRESSURE ENVELOP[ 

AGAINST VIRTUA L WALL l!NE 

0 

EART H PR(S'~URE 

ENVELOPE AGAINS1 

A C:TUAL l "N E R 

SUR F' ACE OF !HE 

WAL l 

® 
FIGURE 1 Actil-e Earth pressure and point of action after Coulomb t h('ory 
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FIGURE 2 Passive Earth pressure Envc:ope with no minimum value 
FIGURE 3 Estimation of Acthe Earth Pressure with wall and soil mass abo,·e 

level 2-2 acting as surcharge 
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DISC L"SS IO~ 117 

1. - rres r,ond ing pa , sive earth rressure works out of be 13.33 tonnes/ m and 
acts at l '3rd height from the base o f fuoda tion . 

_F~rtber, the slo~es a '.e made of loosely packed rocks in soil mass aod 
v.d 1d 11 y of tb_e es tima tion o f earth press ure fro m any well known ea rth 
pressure theories would be controversial in the strict sense of the term. 
"f here may be additional earth pressure d ue to land slips in adjacent areas, 
tectonic disturbances, earth t remors, rock falls, a nd ponding of water etc. 
It is d ifficu lt to a ccount for these facto rs in the a na lysis and therefore 
eva lua tio n on t he basis of Rankines theo ry which is o n conservative side, 
\V:ls considc:red more p ractical. The curved masonry wall was constructed 
a t Gaurikund (U.P.) in 1978 and cill date it has no t sho wn a lly d is tress. 




