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S Y N O P S IS : T h e  re s u l ts  o f  c o n v e n tio n a l  d r a in e d  tr ia x ia l  c o m p re s s io n  te s t s  c o n d u c te d  o n  1 00m m  d ia m e te r  x  2 0 0 m m  h ig h  s p e c im e n s  o f  tw o  ty p e s  o f  

s a n d s  r e in f o rc e d  w ith  w o v e n  a n d  n o n w o v e n  g e o te x t i le s a n d  g e o g r id s , in  th e  fo rm  o f  c i r c u la r  d isc s  a s  w e ll a s  m ic r o - m e s h e s  a r e  p r e s e n te d  in  th is  p a p e r .  

T h is  e x p e r im e n ta l  d a ta  is  u ti l is e d  to  a s s e s s  th e  o v e ra l l  in f lu e n c e  o f  su c h  r e in f o rc e d  m a te r ia l  o v e r ly in g  c lay  b e d s  o n  th e  b e a r in g  c a p a c ity  a n d  

s e t t le m e n t  o f  f o o tin g s  a s  w e ll a s  g r a n u la r  t r e n c h  p ro b le m s . T h e  r e in f o rc e m e n ts  a r e  f o u n d  to  im p ro v e  o n ly  th e  b e a r in g  c a p a c ity . T h e  in f lu e n c e  o n  

s e t t le m e n t  is m a rg in a l .

IN T R O D U C T IO N

T h e  te c h n iq u e  o f  s o il  r e in f o r c e m e n t  is  b e in g  e x te n s iv e ly  u s e d , s in c e  th e  

la s t  tw o  d e c a d e s ,  in  a  v a r ie ty  o f  a p p l ic a t io n s  ra n g in g  f ro m  e a r th  r e ta in in g  

s t r u c tu r e s  to  s u b g r a d e  s ta b i l iz a t io n .  I t  is  o n e  o f  th e  m o s t  su c c e s s fu l a n d  

r e l ia b le  t e c h n iq u e s  a n d  is  f a s t  r e p la c in g  th e  o th e r  c o n v e n tio n a l  

im p r o v e m e n t  m e th o d s .

R e c e n t  r e s e a r c h  b y  d i f f e r e n t  w o r k e r s  ( M e r c e r  e t  al. 1984; M c G o w n  e t a l 

1985) o n  r a n d o m ly  d i s t r i b u te d  a s  w e ll a s  o r ie n te d  la y e r  r e in f o rc e m e n ts  

is v e ry  m u c h  e n c o u ra g in g .  In  v ie w  o f  th e  a b o v e , t r ia x ia l  t e s t s  h a v e  b e e n  

c o n d u c te d  to  u n d e r s ta n d  th e  s t r e n g th  b e h a v io u r  o f  m ic ro -m e s h  a s  w e ll 

a s  o r ie n te d  la y e r ( s )  r e in f o r c e d  s a n d s .  T h e  re s u l ts  h a v e  b e e n  u s e d  to  

a s s e s s  t h e  in f lu e n c e  o f  s u c h  r e in f o rc e d  m a te r ia l  o v e r ly in g  c lay  b e d s  o n  

th e  b e a r in g  c a p a c i ty  a n d  th e  s e t t l e m e n t  o f  f o o tin g s  a s  w e ll a s  g r a n u la r  

tr e n c h  p r o b le m s .

E X P E R IM E N T A L  W O R K

M a te r ia l s

T h e  in v e s t ig a t io n  w a s  c a r r i e d  o u t  o n  tw o  g r a n u la r  m a te r ia ls  v iz ., f in e  

g r a in e d  m ic a c io u s  Y a m u n a  s a n d  ( S I )  a n d  c ru s h e d  s to n e  d u s t  (S 2 ) 

c o m p r is in g  o f  s u b a n g u la r  p a r t ic le s .  T h e  r e la t iv e  d e n s ity , u n ifo rm ity  

c o e f f ic ie n t  a n d  c o e f f ic ie n t  o f  c u r v a tu r e  fo r  Y a m u n a  s a n d  a r e  0 .60 , 1.76 

a n d  1.09 r e s p e c t iv e ly  w h e r e a s  fo r  s to n e  d u s t  th e s e  a r e  0 .86 , 3 .35  a n d  0.84 .

T h r e e  g e o s y n th e t ic s  G T W , G T N P  a n d  G G  ( p r o p e r t i e s  in c lu d e d  in  T a b le -  

1) w e r e  u s e d  a s  o r ie n te d  c i r c u la r  d is c  r e in f o rc e m e n ts .  T h e  g e o g r id  ( G G )  

c u t  in to  p ie c e s  o f  s iz e s  30 x 3 0  a n d  50x50  m m  w as  u s e d  a s  m ic ro -m e s h  

( G M M )  r e in f o r c e m e n t .

T r i a x ia l  t e s t s

T h e  s p e c im e n s  (1 0 0  m m  d ia m e t e r  a n d  2 0 0  m m  h ig h )  w e r e  p r e p a r e d  in  

a  m a n n e r  s im i la r  to  th a t  f o r  s p e c im e n s  o f  s a tu r a te d  c o h e s io n le s s  so il f o r  

c o n v e n t io n a l  c o n s o l id a te d  d r a in e d  tr ia x ia l  te s ts ,  B is h o p  &  H e n k e l  (1 9 6 2 ). 

T h e  r e in f o r c e m e n t  d is c  w a s  p la c e d  o n  th e  a l r e a d y  c o m p a c te d  (by  

v ib r a t io n )  a n d  le v e l le d  g r a n u la r  m a te r i a l  la y e r  o f  p r e d e t e r m in e d  h e ig h t. 

T h e  p r o c e d u r e  w a s  r e p e a t e d  till th e  fu ll h e ig h t  o f  th e  s p e c im e n  w as  

r e a c h e d  by  b u ild in g  u p  la y e r  by  la y e r . In  c a s e  o f  G M M  r e in f o rc e m e n t ,

a  p r e d e t e r m i n e d  p e r c e n ta g e  o f  m ic ro  m e s h e s  w e r e  m ix e d  th o ro u g h ly  

w ith  g r a n u la r  m a te r i a l  a n d  s u c h  m ix tu r e  w a s  p la c e d , a t  d e n s i t ie s  

e n s u r in g  u n if o r m i ty  th r o u g h o u t .

P a r a m e te r s  V a r ie d

T h e  c o m p a c t io n  d e n s i ty  o f  Y a m u n a  s a n d  w as  m a in ta in e d  a t  1 5 ± 0 .2  

k N /m 3 w h e r e a s ,  s to n e  d u s t  w a s  c o m p a c te d  a t  17.8 +  0 .2  k N /m 3. T h e  

n u m b e r  o f  r e in f o r c e m e n t  d is c s  w a s  v a r ie d  f ro m  1 to  7  a n d  a c c o rd in g ly  

th e  r a t io s  o f  s p e c im e n  r a d iu s  ( r )  to  r e in f o rc e m e n t  s p a c in g  ( A H )  w e r e  in  

th e  r a n g e  o f  0 .5  to  2 .0 . F o r  G M M , p e r c e n ta g e s  s tu d ie d  w e r e  u p to  1.4. 

T h e  c e ll p r e s s u r e s  a p p l ie d  w e r e  2 5 ,5 0 ,1 0 0 ,2 0 0  a n d  4 0 0  k P a . T h e  

s p e c im e n s , a f t e r  c o n s o l id a t io n  w e r e  s h e a r e d  in  d r a in e d  c o n d i t io n  a t  a 

d e f o r m a t io n  r a t e  o f  0 .2  m m /m in u te .

R e s u l t s

T h e  s u m m a r y  o f  t h e  ty p ic a l tr ia x ia l  te s t  r e s u l ts  is p r e s e n t e d  in  F ig s . l  a n d

2  f o r  g e o te x t i le s  a n d  in  T a b le s  2  to  4  f o r  g e o g r id s .

T a b le  1: P r o p e r t i e s  o f  G e o s y n th e t ic s

D esignation S tructure Polym er A pertu re  M ean Thick- M ass p e r T ensile Extension Secant 

size pore ness unit area strength a t failure modulus 

size @  10%

elongation

(m m ) (m icron) (m m ) (g /m 2) (kN /m ) (% ) (kN /m )

G TW W oven Polypro­

pylene

25 0.70 270 *MD 37.00 

" M D  33.90

MD 28.0 

CD 26.0

170.0

G TN P N on­

woven

Polypro­

pylene

75 4.02 275 M D 14.41 

CD 14.03

M D 56.6 

CD  66.5

1.1

G G G rid High 8x6 

D ensity 

Polyethy­

lene

3 30 730 MD 7.80 

CD  6.50

M D 34.0 

CD 43.0

60.0

M D  ■ M achine direc tion  CD - Cross direction
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F ig .1  V a r ia t io n  b e tw e e n  o 1( a n d  o 3 f o r  S I  R e in f o r c e d  w ith  G T W .

F ig .2  V a r ia t io n  b e tw e e n  o 1( a n d  o 3 f o r  S I  R e in f o r c e d  w ith  G T N P .

T a b le  2 : S t r e n g th  P a r a m e te r s  f o r  G e o g r id  D is c  R e in f o r c e d  S a n d  S2 

(Y  = 17.8  k N / m 3)

o 3 Parameter No. o f reinforcement discs

(kPa) 0 1 2 7

4>'(deg.) 44.4 51.4 57.0 60.0

<100

c'(kPa) 0 0 0 0

4>'(deg.) 44.4 38.7 38.7 40.5

>100

c’(kPa) 0 9.6 115.0 146.0

T a b le  3 : S t r e n g th  P a r a m e te r s  f o r  G M M  R e in f o r c e d  S a n d  S I

° 3 Parameter Loose sand Dense sand

(y =14.0 kN /m 3) (y = 16.0 kN /m 3)

(kPa) Mesh % Mesh %

0 1.40 0 0.24 0.72 1.40

<50 c’(kPa) 0 0 0 0 0 0

4>’(deg) 36.9 44.0 40.6 44.0 46.5 48.0

50-200 c'R(kPa) 0 43.8 0 25 33 57

4>‘(deg) 36.0 37.0 40.6 38.5 39.0 39.0

Table 4: Strength Parameters for GMM Reinforced Sand (S2)

° 3

(kPa)

Parameter

0 0.24

Mesh, %

0,48 0.72 1.40

c’(kPa) 0 0 0 0 0

<50 ♦ ’(deg) 44,4 48.8 50.1 51.4 54.0

cR'(kPa) 0 21 36 36 65

50-200 4>'(deg) 44.4 45.5 45.5 46.6 46.0

A P P L IC A T IO N  T O  F O O T I N G S  

B e a r in g  C a p a c i ty  R a t io

F o r  th e  a n a ly s is , a  s q u a r e  f o o t in g  (w id th , B ) p la c e d  a t  d e p th ,  D , b e lo w  

g r o u n d  le v e l a n d  r e s t i n g  o n  s a n d  la y e r  o v e r ly in g  a  c lay  b e d  h a s  b e e n  

c o n s id e r e d  ( F ig .3 ) . T h e  v a lu e s  o f  B  a n d  D , a d o p te d  w e r e  1.25 m  a n d

1.00 m  r e s p e c t iv e ly  a n d  th e  c la y  a s  h a v in g  u n it  w e ig h t ( y , )  o f  15.70 

k N /m 3, u n d r a i n e d  c o h e s io n  (c )  o f  19 k P a .  In  a ll, six  c a s e s  h a v e  b e e n  

a n a ly s e d .

T h e  u l t im a te  b e a r in g  c a p a c i ty  ( U B C )  h a s  b e e n  c o m p u te d  u s in g  

M e y e r h o f s  th e o r y  (1 9 7 4 ) . T h e  U B C  o f  r e in f o rc e d  s a n d  ( q uR) c a n  b e  

e x p re s s e d  a s

^uR = ^uS +  A q„

w h e re , q ^  =  U B C  o f  s a n d , a n d

A q u =  C h a n g e  in  U B C  d u e  to  r e in f o rc e d  in c lu s io n .

H e n c e ,  q uR/ q m = 1 +  A q u/ q M

o r  b e a r in g  c a p a c i ty  r a t io ,  B C R  = 1 +  A B C R

w h e r e ,  A B C R  =  C h a n g e  in  B C R .

U s in g  t h e  v a lu e s  o f  U B C  t h e  b e a r i n g  c a p a c i ty  r a t io s  h a v e  b e e n  c a lc u la te d  

f o r  v a r io u s  H / B  r a t io s  ( w h e r e  H  =  th ic k n e s s  o f  g r a n u la r  la y e r , b e lo w  th e  

f o u n d a t io n )  a n d  p r e s e n t e d  in  F ig .3  f o r  G M M  r e in f o rc e d  s a n d  (S 2 ) . In  

g e n e ra l ,  i t  c a n  b e  s e e n  t h a t  t h e  B C R  in c r e a s e s  w ith  in c r e a s e  in  H / B  u p to  

a  v a lu e  o f  a r o u n d  1.5, b e y o n d  th is , th e  in c r e a s e  is in s ig n if ic a n t. T h e  

f ig u re  f u r th e r  s h o w s  a n  in c r e a s e  in  B C R  w ith  in c r e a s in g  m e s h  p e r c e n ta g e  

w h ic h  is  a s  e x p e c te d .  I f  o n e  c o n s id e r s  B C R  o f  a t  le a s t  1.5 a s  th e

Mesh (*/.)

F i g J  V a r ia t io n  o f  B C R  w ith  H / B  f o r  G M M  R e in f o r c e d  s a n d  S2 

O v e r ly in g  C la y .
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m in im u m  e x p e c te d  im p r o v e m e n t ,  th i s  is a c h ie v e d  a t  a  low  m e sh  

p e r c e n ta g e  o f  0 .2 4  a t  H / B  o f  o n ly  0 .4 . T h e  m a x im u m  B C R  o b ta in e d  in  

th is  s tu d y  is  o v e r  3.

S im ila r  c o n c lu s io n s  m a y  b e  d ra w n  f r o m  F ig .4  w h ic h  p r e s e n t s  r e s u l t s  fo r  

G M M  r e in f o r c e d  s a n d  ( S I )  in  lo o s e  a n d  d e n s e  c o n d i t io n s . A ls o  h ig h e r  

B C R  v a lu e s  a r e  o b s e r v e d  f o r  s a n d  in  lo o s e  c o n d i t io n .

T h e  r e s u l t s  f o r  s in g |e  la y e r  o f  g e o s y n th e t ic  p la c e d  a t  s a n d -c la y  in te r f a c e  

a r e  i l lu s t r a t e d  in  F ig .5  f o r  g e o g r id  a n d  s a n d  (S 2 )-c la y  in t e r f a c e  a n d  in  

F ig .6  g e o te x t i le  a t  s a n d -c la y  in te r f a c e .  T h e s e  f ig u re s  s h o w  c u rv i l in e a r  

in c r e a s e  in  B C R  w ith  H / B  u p to  H / B  o f  1.5, b e y o n d  w h ic h  th e  in c r e a s e  

is in s ig n if ic a n t.

Mesh ( 7 . )

F ig .4  V a r ia t io n  o f  B C R  w ith  H / B  f o r  F o o t in g  o n  G M M  R e in fo rc e d  

S a n d  S I  O v e r ly in g  C la y .

F ig .5  V a r ia t io n  o f  B C R  w ith  H / B  f o r  R e in f o r c e d  S a n d  S 2  w ith  G G  

L a y e r  a t  I n te r f a c e .

S e t t le m e n t

T h e  c o n s o lid a t io n  s e t t l e m e n t  f o r  d i f f e re n t  c a s e s  h a s  b e e n  e s t im a te d  by 

d iv id in g  th e  e n t i r e  c la y  b e d  o f  th ic k n e s s  H c in to  six  s u b - la y e rs  e a c h  o f  

th ic k n e s s  0 .5  B , a n d  th e  e f f e c t iv e  s tr e s s e s  r e q u i r e d  fo r  s e t t le m e n t  

c o m p u ta t io n s  h a v e  b e e n  w o r k e d  o u t  a c c o rd in g ly  a t  th e  c e n t r e  o f  e a c h  

s u c h  s u b - la y e r . F o r  th e  c a s e  o f  f o o t in g  d ire c tly  r e s t in g  o n  c lay  la y e r , th e  

p r e s s u r e  in c r e m e n t  a t  th e  c e n t r e  o f  e a c h  s u b - la y e r  d u e  to  th e  lo a d e d  

f o o tin g  h a s  b e e n  c o m p u te d  u s in g  B o u s s in e s q ’s p r e s s u r e  is o b a rs . O th e r  

c a s e s  o f  tw o  la y e r e d  s y s te m  w h e r e in  fo o tin g  r e s ts  in  s a n d  

( u n r e i n f o r c e d / r e in f o r c e d )  o v e r ly in g  c lay  b e d  th e  m e th o d  s u g g e s te d  by 

F o x  (1 9 4 8 )  h a s  b e e n  u s e d  to  c o m p u te  th e  r e q u i r e d  a x ia l in te r f a c e  

s tre s s e s .  T h e  c o n s o l id a t io n  s e t t l e m e n t ( s )  fo r  d i f f e re n t  c a s e s  h a v e  b e e n  

e s t im a te d  f ro m  th e  c o n s o l id a t io n  s e t t le m e n t  e q u a t io n  a s s u m in g  th e  

v a lu e s  o f  c o m p r e s s io n  in d e x  a n d  in i t ia l  v o id  r a t io  a s  0 .35  a n d  1.1 

re s p e c t iv e ly .

a.
o
m

Fig.6 B C R  v a r i a t i o n  w ith  H / B  f o r  S a n d  S I  R e in f o r c e d  w ith  S in g le  

L a y e r  o f  G e o te x t i l e  a t  I n te r fa c e .

T h e  in f lu e n c e  o f  G M M  r e in f o r c e m e n t  o n  th e  c o n s o lid a t io n  s e t t le m e n t  

is  i l lu s t r a t e d  in  F ig .7  w h ic h  s h o w s  th e  v a r ia t io n  o f  s e t t le m e n t  w ith  H / B  

r a t io  f o r  d i f f e r e n t  m e s h  p e r c e n ta g e s  in  s a n d  S2. I t  is  e v id e n t  th a t  th e  

r e in f o r c e m e n t  d o e s  r e d u c e  th e  s e t t le m e n t ,  b u t  th e  r e d u c t io n  in  

s e t t l e m e n t  is  m a r g in a l  in  c o m p a r is o n  w ith  u n r e in f o rc e d  s a n d . S im ila r  

t r e n d s  h a v e  b e e n  n o t i c e d  f o r  th e  c a s e  o f  G M M  r e in f o rc e d  s a n d  S I  b o th  

in  lo o s e  a n d  d e n s e  s ta t e .

I n  c a s e  o f  s a n d  S 2  r e in f o r c e d  w ith  la y e r  o f  g e o g r id  G G  p la c e d  a t  

in t e r f a c e  o f  s a n d  a n d  c lay , t h e  s e t t l e m e n t  d e c re a s e s  w ith  in c r e a s e  in  H / B  

r a t io  a s  i l lu s t r a t e d  in  F ig .8 . T h e  r e d u c t io n  in  s e t t le m e n t  d u e  to  

i n t r o d u c t io n  o f  g e o g r id  la y e r  is a g a in  m a rg in a l .

T h o u g h  th e  c o m p u ta t io n s  h a v e  b e e n  m a d e  f o r  p a r t ic u l a r  c a se s , it  m a y  

g e n e ra l ly  b e  in f e r r e d  t h a t  g e o g r id  r e in f o r c e m e n t  ( in  th e  fo rm  o f  G M M  

o r  la y e r s  o f  G G )  c o n t r ib u te s  s ig n if ic a n t ly  to  B C R  im p r o v e m e n t b u t  is 

h a rd ly  in f lu e n t ia l  in  r e d u c in g  th e  s e t t le m e n t .  T h e s e  o b s e r v a t io n s  m o r e  o r  

le s s  s u b s t a n t i a te  th e  e a r l i e r  w o rk  o n  g e o g r id  la y e r  r e p o r t e d  by  

Y a m a n o u c h i  (1 9 7 2 )  a n d  Y a s u d h a r e e  e t  a l. (1 9 8 6 ) .

Reinforced granular trench

A n  a n a ly s is  h a s  b e e n  c a r r i e d  o u t  to  u n d e r s ta n d  th e  c h a n g e s  b r o u g h t  o u t 

in  u l t im a te  b e a r in g  c a p a c i ty  o f  a  f o o t in g  o n  g r a n u la r  t r e n c h  (F ig . 9) w h e n  

th e  r e in f o r c e m e n ts  a r e  in t r o d u c e d  in to  t h e  t r e n c h  m a te r ia ls  fo llo w in g  th e  

p r o c e d u r e  d e v e lo p e d  by  M a d h a v  a n d  V i tk a r  (1 9 7 8 ).

F o r  th is ,  t h e  w e a k  c la y  d e p o s i t  h a s  b e e n  a s s u m e d  to  p o s s e s s  c o h e s io n  

( Q )  o f  2 0  k P a .  T h e  v a lu e s  o f  c o h e s io n  c R o f  r e in f o rc e d  m a te r ia l  fo r  

g r a n u la r  t r e n c h  ( C ,  is  r e p l a c e d  b y  Cr  f o r  r e in f o rc e d  m a te r ia l )  a d o p te d  

h e r e in  t h e  b a s e d  o n  th e  p s e u d o - c o h e s io n  c o n c e p t  s u g g e s te d  by  S c h lo s s e r  

a n d  L o n g  (1 9 7 4 ) . I n  th i s  s tu d y  th e  v a lu e s  o f  c R h a v e  b e e n  e x t r a c te d  f ro m  

th e  r e s u l t s  o f  t r i a x ia l  t e s t s  c o n d u c te d  o n  th e  c o r r e s p o n d in g  m a te r ia l .  T h e  

v a lu e s  o f  e q u iv a le n t  c o n f in in g  s t r e s s  ( A o 3) a n d  in c r e a s e  in  m a jo r  

p r in c ip a l  s t r e s s  a t  f a i lu r e  ( A o ir) w e r e  o b ta in e d  f ro m  F ig .l  f o r  G T W  

f a b r ic  a n d  f r o m  F ig .2  f o r  G T N P  fa b ric .

T h e  f o o t in g  w a s  a s s u m e d  to  b e  p la c e d  a t  a  d e p th  (D ,)  o f  1 .0m  b e lo w  

g r o u n d  le v e l a n d  r e s t s  d ire c t ly  o n  g r a n u la r  t r e n c h .  T h e  f o o tin g  w id th s  (B )  

v a r ie d  a r e  1.0, 1.5 a n d  2 .0 m . T h e  g r a n u la r  t r e n c h  w id th  (A )  is so  v a r ie d  

a s  to  o b ta in  A / B  r a t io s  f r o m  0 .8  to  2 .0 .

H /B

F ig .7  V a r ia t io n  o f  S e t t l e m e n t  w ith  H / B  f o r  F o o tin g  o n  G M M  

R e in f o r c e d  S a n d  S 2  O v e r la y  C la y  L a y e r .
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F ig .8  V a r ia t io n  o f  S e t t l e m e n t  w ith  H / B  R a t io  f o r  F o o tt in g  (G G  

L a y e r  a t  I n te r f a c e  o f  S a n d  S 2  a n d  C la y ) .

T h e  ty p ic a l v a r i a t i o n s  o f  B C R  w ith  A / B  r a t io  f o r  d i f f e re n t  v a lu e s  o f  B 

a r e  i l lu s t r a t e d  in  F ig s .9 & 1 0  f o r  s a n d  S 2  w ith  G M M  a n d  s a n d  S I  w ith  

G T N P  fa b r ic  r e s p e c t iv e ly . T h e s e  f ig u re s  c le a r ly  e x h ib it  a  b i l in e a r  in c r e a s e  

in  B C R  w ith  in c r e a s e  in  A / B  r a t io  f o r  b o th  u n r e in f o rc e d  a s  w ell a s  

r e in f o rc e d  g r a n u l a r  t r e n c h e s .  F o r  a n y  p a r t ic u l a r  v a lu e  o f  A / B  a n d  

f o o tin g  w id th , t h e  B C R  v a lu e s  o f  r e in f o rc e d  tr e n c h  a r e  s ig n if ic a n tly  

h ig h e r  th a n  th o s e  f o r  u n r e in f o rc e d  tr e n c h  in d ic a t in g  a  d is tin c t 

im p r o v e m e n t  d u e  to  th e  in c lu s io n  o f  r e in f o rc e m e n ts .  S im i la r  r e s u lts  h a v e  

b e e n  o b s e r v e d  f o r  o th e r  ty p e s  o f  r e in f o rc e m e n ts .  It is in te r e s t in g  to  n o te  

f ro m  th e s e  t h a t  t h e  in t e r s e c t io n  p o in t s  o f  l in e a r  s e g m e n ts  fo r  a ll th e s e  

c a s e s  in v a r ia b ly  a p p e a r s  a t  A / B  o f  1.0

C O N C L U S IO N S

T h e  a n a ly s is  in d i c a t e s  im p r o v e m e n ts  in  u l t im a te  b e a r in g  c a p a c i ty  a n d  

c o n s e q u e n t ly  t h e  b e a r in g  c a p a c i ty  r a t io s  f o r  a ll c a se s . T h e  c o n t r ib u t io n  

o f  t h e  r e in f o r c e m e n ts  to w a r d s  s e t t l e m e n t  r e d u c t io n  is o n ly  m a rg in a l .

I t  m a y  a l s o  b e  n o te d  t h a t  th e  a n a ly s is  c a r r i e d  o u t  h e r e in  is o n ly  

in d ic a t iv e  o f  th e  p o s s ib le  im p r o v e m e n ts  a s  t h e  a c tu a l  im p r o v e m e n t 

d e p e n d s  o n  th e  c h o ic e  o f  c o r r e c t  r e in f o rc e d  so il p a r a m e te r s  a n d  th e  

d im e n s io n s  a n d  d e p t h  o f  f o u n d a t io n / t r e n c h .

F ig .1 0  V a r ia t io n  o f  B C R  w ith  A / B  w ith  a n d  w ith o u t  G T N P  

R e in f o r c e d  S a n d  S I .
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Fig.9 V a r ia t io n  o f  B C R  w ith  A / B  w ith  a n d  w ith o u t  G M M  

R e in f o r c e m e n t  S a n d  S 2.
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