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ABSTRACT 

The purpose of this report is to determine if t he standard 

spec i ficatio n for Sand Borrow s hou ld be c hanged to limit t he 

percent passi ng the 0.02 mm to t hree percent by weight . Gradation 

t es ts were performed on sixty samples o f Sand Borrow t a k en in 

December , 1988 from sixty p i ts distribute d through ou t t he St~te of 

Vermon t . Based on the results of t his study , the standard 

speciflcallon for Sand Borrow s hould not be changed. 

The pu r pose of this report is to evaluate a proposed c hange in 

t he existing speci f ication f or Sand Borrow . Sand Borrow shall meet 

the follow i n g requireme nts, according to the existing s p ecification: 

Sieve 
Designation Percent Qx. 

2 inches 
1 1/2 inc hes 
1/2 i nc h 
No . 4 
No . 100 
No . 200 

Weight Passing 
100 

9 0- 100 
70 -1 00 
60-100 

0 -20 
0-8 

Square Mes h Sieves 

The proposed specif ication wou ld limit the percent of 

particles f iner t han t he 0.02 mm s i ze to l ess than three p e r cen t by 

weigh t . Sieve a nd hydrometer a nalysis were performed on 60 Sand 

Borrow samples collected f rom pits throug hout t he s tate i n 

December , 1988 . The percent of s amples whi c h passed t he exi sting 
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specification but failed the proposed specification was determined 

inorder to evaluate if t h e proposed c hang e was necessary . 

LITERATURE REVIEW 

I n 1931 Casagrande implicated t h e sig n ificance of t h e percent 

of maLerial finer than 0 . 02 mm on fro s t s usceptibi l ity . Casagrande 

observed no lee segregation in soils with less than 1 . 0 percent of 

grains finer than 0 . 02 mm; even when the ground water was as h igh 

as the frost line . According to Each, Mchatlie a nd Conner (1981), 

Lhe bes t pave me n t performance occurs when the base and 

subbase layers contain less t h a n three percent of material finer 

than 0 . 02 mm and l ess than six percent of particles finer than t he 

No . 200 s i eve . Conversely, poor p erforma nce may b e expected wh e n 

percentages exceed seven and e l even percent of particl es finer t han 

0 . 02 mm and No . 200 sieve respectively . Vinson, Ahmad a nd 

Rieke (1986), indicated that to maintain good pavement performance , 

a maximum heave rate of 3 mm per day s hould be utilized . This 

max imum heave rate corresponds to a limit of 5 . 5 perce nt passing 

the 0 . 02 mm a nd to 6 . 7 percent passi ng the No . 200 sieve ( 0 . 074 

mm ). The limits of both studies are plotted on Fi gure 1 along with 

the data collected duri ng t hi s study. 
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Sixty sampl es of Sand Borrow were collected from six ty pits 

throughout t he state . Sieve a nd h ydrometer anal ys is were conduc ted 

on all sample s i n a cco rdance with AASHTO T87 a nd AAS HTO T88 , 

respectively . Semi-log "rain . size distribution c urves were 

constructed to obtain percen t finer than th e 0.02 mm grain 

size . 

SUMMARY OF RESULTS AND p.JSCUSSION 

The follow i ng tabl e s ummari zes the sample res ults : 

Mean 

SLandard 
Deviation 

Total Range 

% Pass #200 

9.3% 

7 . 9% 

2 . 3 - 45 . 7% 

TABLE 1 

% Pass 0 . 02mm 

1. 6% 

1. 4% 

0.0 - 7.5% 

Ratio of % Passing 
0 . 02mm/#200 

0. 19 

0 - 0.49 

The followi ng observations were made from these results : 

1 . The perce nt of samples whic h exceed ed t hree percen t p ass ing the 

0 . 02 rum was found to e qual 13%. 

2 . Th e p e r cent of samples pass ing t h e exist ing s pecification fo r 

San d Bor row but fail e d t he proposed specification was found t o 

e qual two p e r cent or one sample out of s i x t y . 
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Figure I presents the corre lation between pe rcent passing 

No . 200 sieve and the percen t passing the 0 . 02 mm. Of the sixty 

samples plotted in Figure 1, 1 4 samples are within Lhe zon e of poor 

performance , 24 samples fall wi thin t h e zone of bes t performance 

with 22 samples l ocated in the intermediate zon e . 

From Figure 2 , eigh t sampl es falled t he 0.02 mrn 

criteria . Of t hese eigh t samples only one sample f alls in the zone 

in Hhich the sample passes the 1986 Spec i fications but fail ed t he 

0 . 02 mm criteria ( zon e "A") . Th e remaining seven samp l es fall in 

t he " B" zon e , in Hhi c h the samp l es fai l e d both t he existi n g 

specificat i on and t h e proposed specification. 

The frequency distribution of the percent passing the 0 . 02 mm 

is s h own i n Figure 3 . From this distribut ion, 87 percent of the 

samples ha d l ess than three p e rcent passing the 0 . 02 mm. The 

frequency distribution for t h e perce n t pass ing the #200 s i eve i s 

s h own in Figure 4 . This distribution is skewed to t h e l e ft with 

87% of t h e samp l es having less t han fift een percent pass ing t he No . 

200 sieve . 

From Lhe ratio of percent passing the 0.02 mm to t he perce nt 

passi ng t h e No . 200 s i eve of 0 . 19 fr om Tabl e l , Sand Borrow can be 

exp ected to be frost susceptibl e if the percent passin g the No . 200 

sieve exceeds abou t sixteen percent (3 I 0 . 19 = 15.8). 



CQ_NC I .US IONS 

1. Out of sixty Sand Borrow samples taken from sixty pits 

distributed throughout t he State , only one sample passed the 

existing specification for Sand BorroH and fail e d the l hree 

percent passing t h e 0 .02 mm c riteria . 

2 . Th e average ratio of the percent pass ing the 0 .02 mm to the 

percent passing the No . 200 sieve for Sand Borrow was found to 

be 0 . 19 . 

3 . A Sand Borrow sample with more than approximately sixteen 

percent passing t h e No . 200 sieve can be expected to have more 

than three p ercent passi n g t h e 0 . 02 mm size . 

4 . A total o f e ighty-seven percent of the Sand Borrow samples 

teste d contained less than t hree percent pass ing the 0.02 mm. 

5 . From the Lhirteen percent of samples which exceeded t h e 0 .02 mm 

criteri a , eleven percent of t hese samples failed t he exi sting 

specification for Sand Borrow . 
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REC_OMMENDATION.[ 

1 . The 0 .0 2 mm cr i teria s ho uld not b e added to t he existi ng 

specif i cation f or Sand Borrow . 

2. Samples of Sand Bor row take n for construction qua li ty contro l 

s hould b e tested periodically each construction season to determine 

t h e percent passi ng the 0.02 mm size. This testing would provide 

a compar i son Hith t he results fo und in this study a nd provide 

data on sources not tested during t h is study . 
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FIGURE # i 
1989 SAND BORROW INVESTIGATION 
60 SAMPLES TAKEN IN 1989 
QUADRATE A PASSES 1986 SPEC. FAILS PROPOSED SPEC. 
QUADRATE 8 FAILS 1986 SPEC. FAILS PROPOSED SPEC. 
QUADRATE C GOOD MATERIAL PASSES BOTH SPEC. 
QUADRATE D FAILS 1986 SPEC.PASSES PROPOSED SPEC. 
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FIGURE II 3 
1989 SAND BORROW INVESTIGATION 
FREQUENCY DISTRIBUTION OF ~ 
PASSING 0.02 MM FOR 60 SAMPLES 
TAKEN IN 1989 
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FIGURE # 4 
1989 SAND BORROW INVESTIGATION 
FREQUENCY DISTRIBUTION OF ~ 
PASSING #200 SIEVE . FOR 60 
SAMPLES "TAKEN IN 1989 
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