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A p p l i c a t i o n  o f  t h e  M C V  t o  t h e  c o n s t r u c t i o n  o f  B a r b a t e  d a m

A p p l i c a t i o n  d u  M C V  á  l a  c o n s t r u c t i o n  d u  b a r r a g e  d e  B a r b a t e

J . L . R A M I R E Z  V A C A S ,  I n g e n i e r o  d e  C a m i n o s ,  C o n f e d e r a c i ó n  H i d r o g r á f i c a  d e l  G u a d a l q u i v i r ,  S p a i n  

A . S O R I A N O ,  P r o f e s o r  T i t u l a r ,  E . T . S .  I n g e n i e r o  d e  C a m i n o s ,  U n i v e r s i d a d  P o l i t é c n i c a ,  M a d r i d ,  S p a i n

S YNOP S IS :  T he  MCV t e s t  ( M o i s t u r e  C o n d i t i o n  V a l u e )  i s  b e i n g  u s e d  f o r  c o m p a c t i o n  c o n t r o l  o f  c l a y s  i n  

B a r b a t e  d a m .  T he  h e t e r o g e n e i t y  i n  t h e  q u a l i t y  o f  t h e  m a t e r i a l  u s e d  f o r  c o n s t r u c t i o n  ma de  i t  n e c e s 

s a r y  t o  u s e  a  q u i c k  a n d  p r e c i s e  m e t h o d  f o r  t h e  d a l l y  c o m p a c t i o n  c o n t r o l .  I t s  u s e f u l n e s s  w a s  d e c i d e d  

a f t e r  a  p r e l i m i n a r y  s t u d y  i n  e x p e r i m e n t a l  e a r t h f i l l s .  A f t e r  t h e  n e c e s s a r y  i n i t i a l  c o r r e l a t i o n s  i n  a  

c e r t a i n  s o i l  f o r m a t i o n  h a v e  b e e n  e s t a b l i s h e d ,  t h e  t e s t  h a s  d e m o s t r a t e d  b e i n g  q u i t e  a d e q u a t e  t o  k no w  

b o t h  t h e  s o i l  n a t u r a l  m o i s t u r e  c o n t e n t  d e v i a t i o n  w i t h  r e s p e c t  t o  t h e  o p t i m u n  v a l u e  f o r  c o m p a c t a t i o n  

a n d  t h e  s o i l  c l a s s i f i c a t i o n .

S IT E  DE SCRIP T ION

T he  B a r b a t e  da m i s  b e i n g  c o n s t r u c t e d  i n  t h e  

p r o v i n c e  o f  C á d i z ,  s o u t h  o f  S p a i n .

T he  v a l l e y  o f  t h e  B a r b a t e  r i v e r  i s  e x t e n s i v e  

a n d  h a s  a  v a r i a b l e  e l e v a t i o n  f r o m  12  t o  18  m 

a b o v e  t h e  s e a  l e v e l  a t  t h e  da m s i t e .  I n  o r d e r  t o  

o b t a i n  t h e  r e q u i r e d  w a t e r  l e v e l  i t  i s  n e c e s s a r y  

t o  c o n s t r u c t  a  dam 1 . 5 0 0  m l o n g  t o  r e a c h  e l e v a 

t i o n  + 4 2 . 0 0  m. T he  a l l u v i a l  f l a t  l a n d  i s  f o r m e d  

b y  a  t h i c k  s o i l  d e p o s i t  l o c a t e d  o v e r  a  t e r c l a r y  

m a r l  f o r m a t i o n  w h ic h  a p p e a r s  a p p r o x i m a t e l y  a t  

e l e v a t i o n  0 .0 0  a t  t h e  c e n t e r  o f  t h e  v a l l e y  a n d  

a t  t h e  s u r f a c e  o f  b o t h  v a l l e y  s l o p e s ,  a s  s h o w n  i n  

F i g u r e  1 .  T he  a l l u v i a l  d e p o s i t  i s  q u i t e  h e t e r o g e -  

n e u s .  I t  i s  a  f o r m a t i o n  o f  g r a v e l s  a n d  s a n d s  

w h ic h  a p p e a r  w i t h  a  c e r t a i n  c o n t i n u i t y  o v e r  t h e  

m a r l y  b o t t o n  a n d  a  m i x t u r e  o f  s a n d s ,  s i l t s  a n d  

c l a y s  d i s t r i b u t e d  i n  a  n o n  u n i f o r m  p a t t e r n .

T o g i v e  a n  i d e a  o f  t h e  t y p e  o f  s o i l  f o r m a t i o n  

o f  t h e  B a r b a t e  v a l l e y  F i g u r e  2 s h o w s  a  t y p i c a l  

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

t e n c y  a n d  s h e a r  r e s i s t a n c e  d a t a  a r e  i n c l u d e d .

T he  p r e s e n c e  o f  s m e c t i t e s  i s  o n e  o f  t h e  

p e c u l i a r i t i e s  i n  t h e  c l a y s  o f  t h i s  v a l l e y .  

C o n s e q u e n t l y ,  t h e y  h a v e  e x p a n s i v e  c h a r a c t e r i s 

t i c s .  T he  c l i m a t e  i n  t h i s  a r e a  i s  e x t r e m e l y  d r y  

d u r i n g  s u mm e r  a n d  q u i t e  w e t  d u r i n g  t h e  r a i n y  

s e a s o n .  T he  s u p e r f i c i a l  c l a y s  a r e  s u b j e c t e d  t o  a  

t o u g h  c y c l i c  p r o c e s s  o f  e x p a n s i o n  a n d  r e t r a c t i o n .
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\ .* SANDS AND GRAVELS
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F i g u r e  2 .  T y p i c a l  s o i l  p r o f i l e

T he  w a t e r l e v e l  i n  t h i s  z o n e  h a s  a  s e a s o n a l  

o s c i l l a t i o n  a n d  I t  I s  l o c a t e d  i n  b e t w e e n  2 a n d  5 

m d e e p  b e lo w  t h e  n a t u r a l  s o i l  s u r f a c e ,  h i g h e r  In  

t h e  v a l l e y  s l o p e s  t h a n  i n  t h e  c e n t e r  o f  t h e  

v a l l e y .

Fi gur e 1.  Cr oss sect i on of  t he Bar bat e val l ey
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Figure 3. Typical dam cross section

DAN SOLUTION PLANNING

The selection process which conducted to the 

adopted type of dam is beyond the purpose of this 

paper. But, it is important to quote that a 

basically homogeneous dam was decided after 

considering the conditions of materials of the 

zone and the foundation quality. Figure 3 shows a 

typical cross-section of the dam.

Appart from the filters, drains and protec

tions, only two materials are distinguisted in 

this dam. One of them, the nearest to the 

upstream slope, is specified to have low expansi- 

viness so that it experiences small swellings 

during pond filling for pressure levels similar 

to the weight of the granular protection that 

covers it. The other material forms the rest of 

the earthfill dam and has a less strict 

limitation in the allowable expansiviness. Both 

materials should be selected from the same 

alluvial dam site located upstream of the 

earthfill dam and at the valley shallowest layer 

after eliminating the organic top soil and before 

reaching the water level.

A good number of lab tests were done with the 

clayey soils of the valley in order to establish 

the future execution control. It was concluded 

that those clays with a liquid limit lower than 

4 5% could be used in the construction of the 

first earthfill dam zone while those soils with 

up to 65% could be used in the second zone far 

away from the upstream slope.

DAM EXECUTION PROBLEMS

A wide pit recognition was done with several 

hundreds of soil identification tests and the 

quality of the different explotable zones was 

mapped quite accurately. But, after construction 

began, it was concluded to be practically 

lmposible to know with sufficient precedence and 

precision the characteristics of the soil being 

placed in a certain moment to require the 

corresponding degree of compactation and placing 

moisture content. On the other hand, the soils 

water content during the dry season (May to 

November) which is the only one that allows 

construction work in this zone, is extremely 

variable because their drying is very fast since 

they are extracted fresh from the pit until they 

are placed in the earthfill dam.

To solve this problem an investigation was 

conducted about the possibility of using the MCV 

test to classify the soils of the alluvial flat 

land in a suficiently quick and precise manner.

MCV TEST DESCRIPTION

This test was principally developed by Parsons 

(1976-1978).

In the MCV test a 7.0 kg rammer is dropped from 

a height of 0.25 m onto the soil specimen, with 

its natural moisture content, contained in a mold 

100 mm internal diameter. A light weight disc is 

placed between rammer and soil to avoid its 

extrusion during rammering.

The compaction equipment has a ruler for 

settlement measurement of the upper soil part 

while the number of blows increases.

The main idea of the test is the well known 

fact that the soils, with higher moisture content 

than the optimum moisture content for compaction, 

can not be compacted even though the number of 

blows increases while the very dry soils can 

continue being compacted with the rammering 

process (See Figure 4). Basically, it is posible 

to deduce, from the relationship between the 

number of blows and the soil settlement, if the 

moisture content is high or low for its later 

field compaction.

Parson (1976) defined the MVC index as the 

number of blows N after which compaction was not 

practically posible.That point was arbitrarily 

chosen when by increasing N by 3N, the sample 

settlement was exactly 5 mm. Therefore the test

Figure 4. Escheme of MCV test principle

2108



M/ 5

i s  d o n e  b y  m e a s u r i n g  t h e  s a m p l e  s e t t l e m e n t  a s  a  

f u n c t i o n  o f  t h e  n u m b e r  o f  b l o w s ,  u s i n g  i n c r e a s i n g  

s e r i e s  o f  t h e  t o t a l  n u m b e r  o f  b l o w s  s u c h  a s :  1 ,  

2 ,  3 ,  4 ,  6 ,  8 ,  1 2 ,  1 6 ,  2 4 ,  3 2  . . .

T h e  u p p e r  s o i l  s e t t l e m e n t  i s  c o m p u t e d  l a t e r  a s  

t h e  d i f f e r e n c e  i n  t h e  n u m b e r  o f  b l o w s  1 a n d  4 ,  2  

a n d  8 ,  3  a n d  1 2 ,  e t c .  T h e  r e l a t i o n s h i p  b e t w e e n  

t h e  I n i t i a l  n u m b e r  o f  b l o w s  ( 1 , 2 , 3 , . . . )  a n d  t h e  

s e t t l e m e n t  d u e  t o  f o u r  t i m e s  t h i s  n u m b e r  ( 4 , 8 ,  

1 2 , . . . )  c a n  b e  p l o t e d  a n d  u s e d  t o  c a l c u l a t e  t h e  

i n i t i a l  n u m b e r  o f  b l o w s  N  t h a t  f u l f i l l s  t h e  a b o v e  

r e f e r r e d  c o n d i t i o n .

T h e  n u m b e r  o f  b l o w s  N  f o u n d  i n  t h i s  t e s t s  

v a r i e s  f r o m  l o w  v a l u e s  ( 2  o r  3  b l o w s )  u p  t o  v e r y  

h i g h  v a l u e s  ( s e v e r a l  h u n d r e d s ) .  T h e r e f o r e ,  

i n s t e a d  o f  u s i n g  N  a s  a  t e s t  r e s u l t ,  t h e  M . C . V .  

i n d e x  i s  d e f i n e d  b y

M C V = 1 0  l o g 1 Q  N  ( 1 )

T H E  M C V  A S  A  M O I S T U R E  C O N T E N T  D E V I A T I O N  I N D E X

I n  t h e  f i r s t  p l a c e  i t  w a s  e x p e c t e d  t h a t  t h e  M C V  

t e s t  w e r e  a b l e  t o  p r e d i c t  i f  t h e  s o i l  s a m p l e  w e r e  

a b o v e  o r  b e l o w  t h e  o p t i m u m  m o i s t u r e  c o n t e n t  a n d  

t o  q u a n t i f y  t h e  d i f f e r e n c e .  I n  o r d e r  t o  e s t a b l i s h  

t h i s  r e l a t i o n s h i p ,  t h e  M C V  i n d e x  a n d  n a t u r a l  

m o i s t u r e  c o n t e n t  w e r e  d e t e r m i n e d  o n  s a m p l e s  o f  

k n o w n  s t a n d a r d  P r o c t o r  t e s t  r e s u l t s .

I t  i s  p r a c t i c a l l y  i m p o s i b l e  t o  c o n d u c t  P r o c t o r  

a n d  M C V  t e s t s  o n  i d e n t i c a l  s a m p l e s  s o  t h e  

c o m p a r i s s o n  o f  t h e  s a m p l e  m o i s t u r e  c o n t e n t  i n  t h e  

M C V  t e s t  w i t h  t h e  c o r r e s p o n d e n t  i n  t h e  P r o c t o r  

t e s t  w i l l  h a v e  a  c e r t a i n  d i s p e r s i o n .

A n  e x p e r i m e n t a l  a r e a  w i t h  f o u r  z o n e s  a t  t h e  

c l a y s  d e p o s i t  w a s  d o n e  t o  e s t a b l i s h  t h e  M C V  

m o i s t u r e  c o n t e n t  d e v i a t i o n  c o r r e l a t i o n .  T w o  

P r o c t o r  s t a n d a r d  c o m p a c t i o n  t e s t s  w e r e  d o n e  w i t h  

e a c h  l a y e r  o f  e a c h  z o n e  o f  t h e  p i t  ( w i t h  a  t o t a l  

o f  1 . 0 0 0  m p e r  l a y e r )  i n  o r d e r  t o  a d o p t  a s  t h e  

o p t i m u n  m o i s t u r e  c o n t e n t  t h e  m e a n  o f  t h e  t w o  

d e t e r m i n a t i o n s .  T h e  s a m e  v o l u m e  w a s  t e s t e d  w i t h  

f i v e  M C V  t e s t s  a n d  f i v e  m o i s t u r e  c o n t e n t  d e t e r m i 

n a t i o n s .  T h e  m e a n  o f  t h e  f i v e  r e s u l t s  w a s  a d o p t e d  

a s  t h e  r e f e r e n c e  v a l u e .  T h e  r e s u l t  o b t a i n e d  w h e n  

t h e  t w e n t y  r e f e r e n c e  v a l u e s  ( f o u r  z o n e s  w i t h  f i v e  

l a y e r s  e a c h )  w e r e  c o m p a r e d  i s  s h o w n  i n  F i g u r e  5 .
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F i g u r e  5 .  C o r r e l a t i o n  b e t w e e n  M C V  a n d  m o i s t u r e  

c o n t e n t

W i t h i n  t h e  l o g i c  c a u t i o n  d u e  t o  t h e  l i m i t e d  

n u m b e r  o f  t e s t s  ( 4 0  P r o c t o r  a n d  1 0 0  M C V  t e s t s )  

a n d  c o n s i d e r i n g  t h a t  t h e  e r r o r  i n  t h e  m o i s t u r e  

c o n t e n t  d e t e r m i n a t i o n  o f  t h i s  s o i l  a n d  t h a t  i n  

t h e  B a r b a t e  a r e a  w h e r e  s a m p l e  d r y i n g  c a n  b e  

s i g n i f i c a n t  d u r i n g  t r a n s p o r t a t i o n  f r o m  p i t  t o  

l a b ,  i t  c a n  b e  p o i n t e d  t h a t  t h e r e  i s  a  c e r t a i n  

c o r r e l a t i o n  b e t w e e n  t h e  M C V  t e s t  a n d  t h e  d i f f e r 

e n c e  o f  t h e  n a t u r a l  m o i s t u r e  c o n t e n t  t o  i t s  

o p t i m u m  v a l u e  i n  t h e  P r o c t o r  s t a n d a r d  c o m p a c t i o n  

t e s t .  T h e  c o r r e l a t i o n  i s

W -  W o p  =  ( 1 5 . 8  -  M C V ) / I . 6  ( 2 )

T h e  s t a n d a r d  d e v i a t i o n  o f  t h i s  c o r r e l a t i o n  i n  t h e  

o p t i m u m  m o i s t u r e  c o n t e n t  p r o x i m i t y  i s  a r o u n d  1%.
C o n s t r u c t i o n  b e g a n  a f t e r  t h e s e  t e s t s  w h i l e  

r e s e a r c h  o n  t h i s  c o r r e l a t i o n  w a s  c o n t i n u e d .  

T o d a y ,  w i t h  t h e  e x p e r i e n c e  g a i n e d  i n  p l a c i n g  h a l f  

a  m i l l i o n  c u b i c  m e t e r s ,  i t  w a s  o b s e r v e d  t h a t  

a l t h o u g h  t h e  c o r r e l a t i o n  i s  s e n s i b l e  t o  t h e  s o i l  

q u a l i t y ,  w h e n  t h e  s o i l  h a s  t h e  o p t i m u m  m o i s t u r e  

c o n t e n t  o f  c o m p a c t i o n  i t s  M C V  i s  n e a r  t o  1 5  ( t h e  

a c t u a l  m e a n  v a l u e  i s  1 5 . 8  a f t e r  c o n s i d e r i n g  a l l  

t h e  a v a i l a b l e  r e s u l t s ) .  F u r t h e r m o r e ,  f o r  e a c h  

u n i t  o f  d e v i a t i o n  o f  t h e  m o i s t u r e  c o n t e n t  f r o m  

t h e  o p t i m u m  v a l u e ,  t h e  M C V  d e v i a t e s  t w o  u n i t s  

f r o m  t h a t  o p t i m u m  v a l u e  ( t h e  a c t u a l  m e a n  d e v i a 

t i o n  i s ,  t o d a y ,  1 . 6  u n i t s  i f  a l l  t h e  a v a i l a b l e  

d e t e r m i n a t i o n s  a r e  c o n s i d e r e d ) .

T H E  M C V  I N D E X  A S  A  S O I L  C L A S S I F I E R

A c c o r d i n g  t o  t h e  p r e v i o u s  e x p e r i e n c e  i n  t h e  

c o r r e l a t i o n  b e t w e e n  t h e  M C V  t e s t  a n d  t h e  P r o c t o r  

s t a n d a r d  c o m p a c t i o n  t e s t . i t  i s  p o s s i b l e  t o  

e s t a b l i s h  w i t h  e n o u g h  a c c u r a c y  w h i c h  i s  t h e  

d e v i a t i o n  o f  t h e  s o i l  m o i s t u r e  c o n t e n t  w i t h  

r e s p e c t  t o  t h e  o p t i m u m  m o i s t u r e  c o n t e n t  b y  

p e r f o r m i n g  M C V  t e s t s  o n l y .  I f  t h e  s o i l  m o i s t u r e  

c o n t e n t  i s  d e t e r m i n e d  w h i l e  p e r f o m i n g  t h e  M C V  

t e s t  i t  c o u l d  b e  p o s s i b l e  t o  k n o w  w h i c h  i s  i t s  

o p t i m u m  m o i s t u r e  c o n t e n t  s i m p l y  b y  c o r r e c t i n g  t h e  

m e a s u r e d  m o i s t u r e  c o n t e n t  w i t h i n  t h e  d e v i a t i o n  

a m p l i t u d e  o f  t h e  d e t e r m i n e d  m o i s t u r e  c o n t e n t  w i t h  

t h e  M C V  t e s t .

T h e  o p t i m u m  m o i s t u r e  c o n t e n t  i n  c o m p a c t i o n  i s  

o n e  o f  t h e  m o s t  i m p o r t a n t  p a r a m e t e r s  f o r  c l a s s i 

f y i n g  a  s o i l  b e c a u s e ,  f o r  a  d e t e r m i n e d  f o r m a t i o n ,  

i t  e x i t s  a  s u f f i c i e n t l y  a d j u s t e d  c o r r e l a t i o n  

b e t w e e n  t h i s  v a r i a b l e  a n  o t h e r  i m p o r t a n t  v a l u e s  

l i k e  t h e  l i q u i d  l i m i t ,  a n d  t h e  m a x im u m  d r y  

d e n s i t y  i n  t h e  P r o c t o r  s t a n d a r d  c o m p a c t i o n  t e s t .  

F i g u r e  6  s h o w s  t w o  e x a m p l e s  o f  s u c h  c o r r e l a t i o n s .

OPTIMUM MOISTURE CONTENT, Wop I */. )

F i g u r e  6 .  E x a m p l e s  o f  c o r r e l a t i o n s  b e t w e e n  o p t i 

m u m  m o i s t u r e  c o n t e n t  a n d  o t h e r  p r o p e r 

t i e s

2 1 0 9



M/ 5

I n  t h i s  w a y ,  w i t h  r e l a t i v e l y  q u i c k  a n d  e a s y  

t e s t s  ( M C V  a n d  m o i s t u r e  c o n t e n t )  i t  i s  p o s s i b l e  

t o  k n o w ,  i n  f e w  m i n u t e s  a n d  w i t h  e n o u g h  a c c u r a c y ,  

i f  t h e  m a t e r i a l  i s  a c c e p t a b l e  o r  n o t  t o  b e  p l a c e d  

i n  z o n e  1  o f  t h e  e a r t h f i l l  d a m .  F u r t h e r m o r e ,  i t s  

c o m p a c t i o n  c o n t r o l  c h a r a c t e r i s t i c s  c a n  b e  k n o w n  

( m a x i m u m  d r y  d e n s i t y  a n d  o p t i m u m  m o i s t u r e  

c o n t e n t )  w h i c h  w i l l  b e  u s e d  a s  a n  e x e c u t i o n  

c o n t r o l  r e f e r e n c e .

C O N T R A S T  W I T H  P R E V I O U S  E X P E R I E N C E S

T h e  M C V  i n d e x  v a r i a t i o n  w i t h  t h e  m o i s t u r e  c o n t e n t  

i n  a l u v i a l  s o i l s  o f  t h e  B a r b a t e  r i v e r  w a s  

e s t a b l i s h e d  t h r o u g h  a  r e l a t i o n  o f  t h e  t y p e

W -  W o p  =  b  . ( N  -  M C V )  ( 3 )

w h e r e  b  a n d  N  h a v e  t h e  m e a n  v a l u e s  i n d i c a t e d  i n  

p r e v i o u s  p a r a g r a p h s .  N  w o u l d  m e a n  t h e  M C V  i n d e x  

c o r r e s p o n d e n t  t o  t h e  o p t i m u m  m o i s t u r e  c o n t e n t  a n d  

b  t h e  r e l a t i o n  b e t w e e n  t h e  m o i s t u r e  c o n t e n t  

d e v i a t i o n  o f  t h a t  o p t i m u m  v a l u e  a n d  t h e  c o r r e 

s p o n d e n t  M C V  v a r i a t i o n .

T h i s  f o r m  o f  c o r r e l a t i o n  b e t w e e n  t h e  M C V  a n d  

t h e  m o i s t u r e  c o n t e n t  i s  c o n v e n i e n t  f o r  n o r m a l  

s i t u a t i o n s  n e a r  t h e  o p t i m u m  m o i s t u r e  c o n t e n t  

i n t e r v a l .  T h e  l i n e a r  c o r r e l a t i o n  p r e c i s i o n  m a y  b e  

p o o r  f o r  v e r y  w e t  o r  v e r y  d r y  c o n d i t i o n s  b u t  t h e  

c o r r e l a t i o n  h a s  l e s s  p r a c t i c a l  i n t e r e s t  a t  t h o s e  

e x t r e m e s .  I t  w a s  P a r s o n s  ( 1 9 8 1 )  w h o  i n d i c a t e d  

t h a t  t h e  c o r r e l a t i o n  b e t w e e n  m o i s t u r e  c o n t e n t  a n d  

t h e  M C V  i n d e x  c o u l d  b e  e s t a b l i s h e d  t h r o u g h  a n  

e x p r e s s i o n  l i k e

W =  a  -  b  .  M C V  ( 4 )

w h e r e  a  a n d  b  a r e  s o i l  t y p e  d e p e n d e n t  c o n s t a n t s .

I t  i s  e v i d e n t  t h a t  t h e r e  i s  a n  e q u i v a l e n c e  

b e t w e e n  t h e s e  c o n s t a n t s  a n d  t h e  o n e s  d e f i n e d  

p r e v i o u s l y ;  b  w o u l d  h a v e  t h e  s a m e  m e a n i n g  a n d

a  =  W o p  +  b . N  ( 5 )

T h e r e f o r e ,  t h e  p r e v i o u s  e x p e r i e n c e  m i g h t  b e  

c o m p a r a b l e  w i t h  t h e  o n e  o b t a i n e d  i n  B a r b a t e  d a m  

w i t h  t h i s  e q u i v a l e n c e .  ( S e e  F i g u r e  7 ) .

T h e  o b t a i n e d  p a r a m e t e r s  r a n k  w i l l  h a v e  b e e n  

e x p e c t e d  t o  b e  c l o s e r  t o  t h e  h i g h e r  p l a s t i c i t y  

z o n e s  o f  t h e  c h a r t  s h o w n  i n  F i g u r e  7 .  T h e  f a c t  

t h a t  o n l y  a  l i n e a r  c o r r e l a t i o n ,  v a l i d  i n  t h e  

o p t i m u m  m o i s t u r e  c o n t e n t  i n t e r v a l ,  w a s  s e a r c h e d  

h e r e  m i g h t  b e  t h e  r e a s o n  f o r  t h i s  d e v i a t i o n .  I f  

t h e  c o r r e l a t i o n  h a d  b e e n  a d j u s t e d  f o r  a  w i d e  

m o i s t u r e  c o n t e n t  r a n k ,  o t h e r  p a r a m e t e r s  m i g h t  

h a v e  r e s u l t e d  b e t t e r  f o r  t h e  f i t t i n g .  A n y w a y ,  i t  

a p p e a r s  t o  b e  m o r e  a d v i s a b l e  t o  e s t a b l i s h  a  

c o r r e l a t i o n  b e t w e e n  t h e  M C V  a n d  t h e  m o i s t u r e  

c o n t e n t  i n  t h e  f o r m  h e r e  e x p l a i n e d  b y  u s i n g  N  a n d  

W o p  a s  c o r r e l a t i o n  p a r a m e t e r s  b e c a u s e  t h e y  h a v e  a  

m o r e  d e f i n e d  p h y s i c a l  i n t e r p r e t a t i o n  a n d  t h e y  

g i v e  m o r e  w e i g h t  t o  t h e  f i t t i n g  i n  t h e  m o i s t u r e  

c o n t e n t  r a n k  o f  c o m p a t i b i l i t y .

T h e  M C V  a n d  W c o r r e l a t i o n  a p p e a r s  t o  b e  

s u f f i c i e n t l y  v a r i a b l e  f r o m  o n e  s o i l  t y p e  t o  

a n o t h e r .  T h e r e f o r e ,  i t s  r e s e a r c h  i n  a  c e r t a i n  

f o r m a t i o n  c o u l d  b e  r e q u i r e d  b e f o r e  u s i n g  t h e  M C V  

a s  a n  e a s y  t o o l  f o r  t h e  d a i l y  c l a s i f i c a t i o n  o f  

t h e  f i e l d  w o r k .

C O N C L U S IO N S

T h e  t e s t s  t h a t  w e r e  d o n e  p r e v i o u s l y  t o  B a r b a t e  

d a m  I n d i c a t e  t h a t  t h e  M C V  t e s t  s e r v e s  t o  k n o w

INTERCEPT {a )

F i g u r e  7 .  C o m p a r i s s o n  w i t h  p r e v i o u s  e x p e r i e n c e s .  

A f t e r  P a r s o n s  ( 1 9 8 1 ) .

q u i c k l y  i f  t h e  s o i l  n a t u r a l  m o i s t u r e  c o n t e n t  i s  

a d e q u a t e  f o r  c o m p a c t i o n  a n d ,  i f  i t  i s  n o t ,  t o  

q u a n t i f y  t h e  c o r r e s p o n d e n t  m o i s t u r e  c o n t e n t  

e x c e s s  o r  d e f e c t .  T h e r e f o r e ,  t h e  M C V  t e s t  c a n  

a d v a n t a g e o u s l y  r e p l a c e  t h e  t r a d i t i o n a l  P r o c t o r  

s t a n d a r d  c o m p a c t i o n  m e t h o d  w h e n  t h e  g r o u n d  

h e t e r o g e n e i t y  i s  h i g h  a n d  t h e  c o n s t r u c t i o n  r y t h m  

i s  f a s t .

B e s i d e s ,  t h e s e  t e s t s  i n d i c a t e  t h a t  a f t e r  a  g o o d  

g l o b a l  c h a r a c t e r i z a t i o n  o f  t h e  b o r r o w  p i t s ,  t h e  

M C V  t e s t  s e r v e s  t o  i d e n t i f y  t h e  t y p e  o f  m a t e r i a l  

w h e n  i t  i s  a c c o m p a n i e d  b y  t h e  m o i s t u r e  c o n t e n t  

d e t e r m i n a t i o n .

T h e  c o r r e l a t i o n s  g i v e n  h e r e  a r e  v a l i d  f o r  t h e  

s o i l s  o f  t h e  B a r b a t e  r i v e r  v a l l e y  u s e d  f o r  t h e  

e a r t h f i l l  d a m  c o n s t r u c t i o n  a n d  a r e  b a s e d  b o t h  o n  

t h e  f i r s t  1 0 0  M C V  t e s t s  d o n e  a t  t h e  t e s t i n g  s t a g e  

b e f o r e  s t a r t i n g  c o n s t r u c t i o n  a n d  o n  t h e  e x p e r i 

e n c e  g a i n e d  d u r i n g  t h e  1 9 8 7  c o n s t r u c t i o n  p e r i o d .  

M o r e  t e s t s  a r e  s c h e d u l e d  f o r  t h e  r e s t  o f  t h e  

c o n s t r u c t i o n  a n d  t h e  a d q u i r e d  e x p e r i e n c e  w i l l  

a l l o w  t o  d e t e r m i n e  p r e c i s e l y  t h e  d a t a  g i v e n  h e r e .

R E F E R E N C E S

P a r s o n s ,  A . W .  1 9 7 6 .  T h e  r a p i d  m e a s u r e m e n t  o f  t h e  

m o i s t u r e  c o n d i t i o n  o f  e a r t h w o r k  m a t e r i a l .  

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y .  L a b  

R e p o r t  7 5 0 .  C r o w t h o r n e .

P a r s o n s ,  A . W .  1 9 7 8 .  M o i s t u r e  c o n d i t i o n  t e s t  f o r  

a s s e s s i n g  t h e  e n g i n e e r i n g  b e h a v i o u r  o f  e a r t h 

w o r k  m a t e r i a l .  I n t .  S y m .  o n  C l a y  

F i l l s . I n s t i t u t i o n  o f  C .  E n g . :  1 6 9 - 1 7 5 .  L o n d o n .

P a r s o n s ,  A . W .  1 9 8 1 .  T h e  a s s e s m e n t s  o f  s o i l s  a n d  

s o f t  r o c k s  f o r  e m b a n k m e n t  c o n s t r u c t i o n .  Q . J .  

e n g .  G e o l .  V o l .  1 4 :  2 1 9 - 2 3 0 .  L o n d o n .

2110


