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The object of this thesls is to determine to what uses the
gravels of the County of Ingham, State of lichl‘an,can be rute
liore especially to their use in constructlion and :raintenance of
gravel roads, concrete roads, asphalt roads and sewage disposal
beds. There gﬁlscertain specified requirements that the gravel
must meet. It to determine how nearly the gravels of this
County meet with those requirements, that this thesis was worked
and written.

INTRODUCTION

camples of sravel were taken from nearly every pit in
Ingham County, the total number of pits resched being thirty-
gix (36)s This constituted in large the entire County. The
serrles teken from this pit were as nearly as possible the
average run of the gravel in tne plt and in places where the
gravel changed grades, more than one sample was taken,

The pits from which the smmples were taken, wcre located
from date and maps furnished by !iichigzan State Highway Deparment
and by the County Road Co..ilssloners at lason, :ichizan. The pits
were reached by means of a Ford furnished through the courtesy
of the iichigzan Ctate lilghway Department snd Fred Rogers, and by
means of sald machine, the gravel was conveyed to the laboratory.

No atteppt was made to estimate the quanity of gravel in
each pit and nothing noted except that having direct bearing
on the tests to be made or information obtained from conversation
with the men or the owners at the pit,

Samples were carried to the laboratory and each numbered
according to the number given the pit on the map so that the
numbering on the pit and on the camples are identical. The welight
of each sample varied but as an avers;;¢ tY.i»ty-five pounds w-s
about the weight throughout, The samnles were tested and their
results compared with the required specifications in order to find
out to what uses the gravel could be put.

T:ETS lLADE

Three tests were maede on the samples, namely: lMechanical
Analysis or Sieve Test, the Orgenic or Colorimetric Test and and
. approximate S1ilt Test.

The first of thea®, mechanical enalysis of agzregate is for
the determination for the sizes of gravel and sand and consists
of the sifting of the material thru several different sized sieves,
(In this cese thirteen in number) and then plotting upon the
diagrsm the percentages by weight retained on each sleve. This
test 1s necessary because experiment has developed definite laws
establishing the relation of pciccntages and sizes of particles
to maximum @emsity and strergth of concrete.
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The orgunic test mas as follows:

A twelve oz. zraducted bottle was filled to the Four and
oné half 0z, imark with ssnde. A three per cent solution of
fodlur h,edroxide wes adced until the volume of sand and h =
droxied after shckling, amounted to seven o0z, After ghaking
thoroughly the solution was sllowed to stand for twenty-four hours
arC the color observed, If t'e clcar supernatant liquid as
colorless or of a li-ht ycllow color the sand was considered
satisfactorily in so far as organic impurities were concerned,
If on the other hand, a cark colored sc’ution, ranpging from dark
red to black weos evident the gravel was rejected «nd this should
not be uced for concrete wotk unless those scnds are subjected
to the usual mortar strength tests.

The necessity tor such of test ig that organis natter on
gand gralns aprear not only to prevent the cement from adhering
but also to affect it chamiecally,

The third test that of determinatiem of amount of silt in
the zravel was but an aprroxiate teste The approximage
volumetric determination was r.ade b; measuring the thicliness of
the layer of fime material which settled on top of the sand in
the organic test.

The necesslty for the silt test is that this impurity causes
injury to the mortar or conerete not only when it exists as =
coating but 18 cqually undesirable when it occurs in such amounts,
or unequally distributed, that it's extremely fine grains "ball
up" anc stick together when wetted, 8o as to remain in lumrs in the
finisked mortar or c-neretes The allowable percentage of silt
in gravel 1s ten to fift cn percent of the sand,

SPECIFICALIONS OF GuiViL FOR GhAVTL
KOALE, CCHCKETE Wi:DE, ALTIALT kb DS,
i'D EUGAGE LILTOLAL DETS,

BRAVEL RQGA DS

ine requirements of the ‘ichipgan iHighway Department for gravel
roads ere the specifications used in this thesis, These state tlat
ell gravel wsed for surface work :inust pass a Two Inch screen
end 757 of that must be retained on en /8 screen, ~,lso that base
gravel must reass & ;2 socreen and 607 of that be retcined on an
#8 screens For second class roasd or resurfacing 607 sravel may
be used,

COLCHETE PAVL..CUT

In stendard specifications for concrete pavement adopted by
the imerican Concrete Institution, the fine a:gresate is recuired
tc rass, when dry, a screen having 3 inch openinzse ot rore than
<0 1s ullowed to pass a sieve !aving fifty reshes per lineal inch.
The coarse aggregate 1s specified ns such as will pass a 13 inch
rounll opening and will be retained on a soreen hatdng 2 .imch
orenin: se

Fe The joint commiitoe recouii.ends that not more than 30% of sand
by wsight shall pass a sieve lLaving £1£ty meshes pcr lineal inch,
The srmerican Coacrete Institute will be used for detcrmination of
valuds used in this thesise






ASPIALTIC CLCICi IE LAEE

laterial 9567 of which pasces a 23 inch screen snd l:ich is
retained on a ; inch screen may be used cs coarge agmregsutes
Fine agzrecate should consist of sand and such portions of the
coarsce az regate -hich pacses & i inch screen, so graded as to
mect the following limitations: :

FPASSING RETAINED ON PR CENT
¢ inch screen 10 mesh sieve 0 to 20
10 mesh sieve 40 mesh sieve 15 %o 18
4C mesh sieve 80 mesh sieve 25 to 65
80 mesh cieve 200 rcsh sieve 7 ¢to 40
100 mesh sieve 0 to 6

LSPHALT CCUCHETE

Fine agcregate chall pass % inch sereen and 30 to 70% of
the gravel shall pass a 40 mesh sieve and not more than 10%
shall rass a 200 mesh sieve, This 18 given by the U, S. Bureau
of Public Roads for e class £ concrete asrhalted road,
Coarse agoregate chall consist of brokem stone and slag which mill
pass & & inch screen, Gravel is not usually used for this. ‘orece
ti:es it is required tiat 207 of the coarse agsresate be retaincd
on a 3 inch screen. Fine agrrezate should pass & : inch screon
and 907 pascing should be retained on a 200 mesh sieve. This 1is
for class 3 asrhaltic road and with the following gracding is
reco:.ended by the U.S. Buresu of rublie Koads,.

PACCING RLTAINED Q3 PR CEUT
inch screen 4 inch screcn 5 to 10
+ inch screen 10 mesh sieve 11 to 25
10 mesh screen 40 mesh screen 7 to 25
40 mesh screen 80 mesh soreen 11 to 36
80 mesh screcn 10 to 25
200 mesh soreen 5 to 11

SHECD ACTUALT

Agzregute for sheet asrholt 1s required to rass a 10 mesgh
sieve., Ione of the gravcls or cands considered here could be
economically used for this purrose without extra soreen. So it
does not secm necessary to consider the sands for use in asphelt
sheeting excert that thosge sands rhich are considcred good for
asrhaltliec concrete could be used after socreening for asphalt
sheeting.

REL/KES ON 1.L.CULTE

The results in tris thesis will be judged as nearly o8 pos:itlc
from en economical standpoint. That 1s, 1f a pit contains gravel
best fitted, es 1t ctands, for gravel road construction, tha rruvel
will not be considored as fitted for any otlicr use, except to
mention the qualifications it moy have for other uses, The r agon
for this is that althos it could be innde to fit other uses, to do
that would involve more exrense and from an economical stancepoint
would not be good engineering policy.






REARKE QU 1 LTS

The results of this thesis =11l be based whélly on the
testis rades It may be that other tests than those vhich rave
been mude on the rravels considcred, would tend to rive ne-~ative
regultse Dut if the gravel mects the reculremcnts of the ""zchanlenl
Analisis. tlie organie and the cilt tests, it will be consldered
es 14 for & zrevel rocad, concrete rosd or asvhalt road,



.elghts and percentszos retained on the
Jwrber 4 sereen and tlie nwiber 8 scroeen,

10 elght leight veight Percent Fercent Gumulative
of of retained retained retained retaincd Percent:~ecs
Pit Semple 74 screcn /8 screen 4 screen /8 screen by welsht
l-1 6.0 2e0 0.5 SCeS 8e3 41.6
1-2 6e8 4.5 0.5 6842 7«7 7549
c=l 9.5 e5 1.6 <6e7 15,8 4.5
L8 9.5 1.5 1le5 16,8 15,8 3146
3‘1 1400 603 100 4406 7.2 5108
4-1 7.0 1.6 1.3 2l.4 18,9 4063
‘.2 9.0 1.0 0075 1101 8.3 19.4
Se1 12.8 7.0 Ceb 5640 20,0 76,0
b2 860 2.5 1.0 3le2 12,5 4747
6«1 7.0 4.8 1.0 64,2 14,3 7845
62 18,0 6.8 1,56 54.1 12.5 CBe6
6=3 T7e5 Seb 1.0 50,0 13.2 6342
7'1 1000 405 1.0 4500 100 46.0
8-l 11,5 7.0 1,5 £6e.2 13,0 69.2
9‘1 7.0 205 1.5 35.6 21.‘ 57.0
10'1 900 500 200 5305 17.5 50.5
ll<l 10,0 6.0 1.6 6060 150 7540
12«1 €40 .0 1.0 SCeS 1646 40,9
13=1 9.0 Seb 1,0 288 11,5 £0e3
14-1 8.0 1.5 0¢8 1GCe8 6e3 €041
15-1 9.0 4.5 1.6 60,0 16,6 6 e0
16-1 9.0 Seb l.2 ST78 1343 5l.1
16=-8 840 4.0 1,0 50,0 1245 6B
17'1 700 300 100 ‘208 14.3 57.1
17-2 10,0 4.0 1.0 40,0 10,0 £0.0
173 6eb Se0 0.75 4¢.0 11,0 57.0
18-1 7.0 Seb 1.0 46,7 133 60,0
10-1 760 4,0 1.0 57.2 14,7 71.%
20’1 e.o 005 005 603 6.2 12.5
20«2 7.0 1.5 1.0 2346 14,3 379
€l1-1 10,0 6.0 .6 5060 15,0 6540
2l-2 8.0 4.0 1.8 44.6 16.7 613
£l 86 4,0 1.6 47.1 17.6 64,7
2Ce1 8¢5 Se0 2.0 353 23.6 68,9
23‘1 9.0 . 500 200 55.0 22.2 ) 77.2
3«2 9.0 2.0 1.5 22,2 16.6 3848
23=3 T8 26 1.5 33e4 20,0 63.4
25«1 840 Se0 1.5 375 18,8 56¢3
26-1 705 405 100 60.0 1305 73.3
-1 9¢b 4.0 1.5 42,1 14.8 5649
27=2 T7e6 Se¢0 1.6 40,0 20,0 60,0
28«1 860 2.0 1.0 2540 12,0 378
29«1 8.0 Seb 1.0 43.8 12,56 5Ge3
29«2 840 Seb 1.3 43.8 16.6 59.4
30e1 76 8560 1,0 667 1563 80,0
Slel 8.0 5e0 1,0 62,6 1246 751
31'2 100’ 505 1.5 55.0 15.0 70.0
52.1 9.0 ‘05 100 6‘00 11.1 Cc 61.1
S3=1 6.0 1,0 0eb 15.,0 8e¢3 2343
S4=1 6¢0 5.0 0.6 83.4 B8e38 91.7
S4=8 8.6 Seb 2,0 41,2 235 6447

34=3 8.0 0426 0.5 Se8 6e3

Db
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PIT jiLiFllele

Sarplesle

From pit number one two sawrrles weru tcolken there sc i 'n-ly
being two distinct grodes of revels Cample one as indicated
on the dlszram 1s entirely uscless as a gravel for gruvel rocd
construction,ti .ere being only thirtyethree (32;) reta'ncd on a
#8 screen. Lince the sanple chowed thzt {t contsined very mach
organic catter 1t sould not be advisable for use in concrete
constructiones B8ample one showed alout 8% sllt which 18 less
then allowable for use in concrete construction.

The fellowing 1s & dute ootained from t:e ..cchunical ,nalysis
of the gravel and sands

Bumber Arount Pe:cent Zorigcinal Cumulative
of Retelined Sairple Sai:ple Percenteges
Sieve in Crams Retained Retained by "cisht
4 i 33e3 33ed
8 8e3 41,6
10 62,9 15,6 Ped 50,9
20 112,90 £7.8 16.4 673
£8 , 63.6 1657 9.3 76.8
30 44.3 10,9 1Y) 831
38 27.8 67 3.9 87.0
40 : 18.8 2,9 1.8 £848
48 £9.0 7.2 4.3 93.1
80 8.8 21 1.3 P4,.4
€8 12,9 Sel 1.9 9Ged
80 Y 1.6 0.9 97.8
100 o8 1.3 0.8 93840
150 £.4 (479 . 0.4 08,4
200 2.1 0.6 0.3 987
PassingR00 7.6 1.8 18 100.0
: 40Z .
Ssnple ~%-

This sample wes & better quality tian sample mme, It tcsted
very good for gravel road conctruction, 757 being reteined on a
#8 serecn.s The sciple showed much orsonic matter so that it would
be ugeless to congider it for concrete worke It contalned about
27 s1lte The followihg 1s the ..cchanical Analysis dates

4 68,8 68.8
8 . 7.7 759
10 29.1 2646 6e3 88.8
20 103.,8 27.6 6e6 8848
g6 40.3 13.2 Sel 91.9
30 Sle8 8.8 2,0 93,0
36 188 4.9 1.2 95.1
40 1346 Se6 0.8 95.9
48 £1.8 67 1.4 973
50 b7 1.8 0.3 97.6
68 10.8 247 0.6 98,1
80 B8 1.6 0.4 9845
100 79 § l.4 03 8.8
180 4,0 1.0 0.2 9760
200 4.0 1.0 0.2 90.2

Passed 2800 12.90 Sed 0.8 100,0
MR
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PIT LU Dill «2e

Samg}g L

This sumple shoved a great deasl of orgenic matter snd a very;
high rercentage of silte <0 &8 far as concrete construction is
concerned this gravel could not be used for the same. 7he
percentace rotained on 8 48 inch screen being only 427, the
reguirerents for rosd gravel are nt met this mirht be used howe
ever as meintenanse gravel on light traffie roads such as carmus
or park drivess The following is a [iechanical /‘nalysis datas

Number Armount Percent £ original Curmletive
of Fetoined fanmple cample Percent zes
Cieve in Grams Retained ketained by ~eight
4 26,7 26,7
8 16.8 42,8
10 ' 28,9 82.F 13,0 5545
20 44,5 11.9 S 683
28 19,6 5.8 Se0 65,3
S0 17.8 47 L7 6840
38 14.7 Se¥ £.8 70.8
40 1646 {4 2¢5 728
48 84.6 14,7 8,58 8l.C
80 18.4 4.9 2.8 8348
(1. 475 12.7 Y- 81,1
a0 20,1 1Y Sel 94,2
100 18,3 444 2e8 96.7
1560 B8e¢6 £43 1.4 98.1
200 5.8 1.8 0.9 90.0
Pasced 200 5.0 2.0 0.9 100,0

[ J
Serple 2

This sumple tested free of organie materisl and but one
percent silt so thet since all but 18 ¢ passed a /4 screen the
gravel can be used ss fine ag-reg:te in conorste construction
88 well as in sephalt concrete, The following is a ’''echanicsl
\nclysis dates

4 15,8 15.8
£, 15,8 31,6
10 142.,5 24.8 17.1 48,7
20 144,6 28,8 17.3 6Ge0
28 : 70,3 12,8 843 T4.3
S0 5l.4 8.9 8.2 808
38 S2.9 5.7 Se8 8443
40 24,9 4.4 Sel 87.4
48 49,2 7.8 83 92.7
50 11.7 2.0 1,86 94.2
66 24.6 4.3 2.9 7.1
80 10.1 1.8 1.3 98.4
100 Ge6 1.8 0.8 99.2
180 o9 0eb C.4 99,6
200 1.6 Ce3 0.8 99.8

Pacsed £00 1e3 0.2 0.2 100,0
7.5
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PIT NUIDER 8

Serple 1

The gresvel from thig pit showed a slizht percentnze of
orgsnic meterial but not enough to make it useless for concrete
and 1t slec contained only ebout 27 silt. About 527 was retained
on & numher 8 screen which would make it not only useful for
concrete, Agpi:alt coneretu, asphalt sheciing but also for use in
malintcnanse of gravel roadse The following 1s the i'echsnical
Anslysis data:

Number Amount Pervent foriginal Cumulative
of hetained Sacpke Canple Percontages
Eieve in Crams hetuined Hetained by eight
4 44.6 2.8

8 7.8 51,8

10 12847 10,4 0.4 6l.2

26 143,9 21,8 10.4 71,6

28 69.2 10,4 S0 7646

30 0061 7.6 Se6 80.2

35 3648 Sed 2.6 B82.8

40 329 4.7 £.8 88.1

48 80,8 12,1 5.8 90,9

BoO 20,2 BB 1.8 92.7

1.3 45.1 6.8 3e4 96.1

80 17.6 2.6 1.3 97.¢4

100 12,9 1.9 0.9 98,3

180 7.8 1.0 0.8 98.8

200 645 0.8 0.4 99,2

ragsed 200 18,6 1.7 0.8 100,0
e
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PIT ULk 4

Serple 1

This samrle passed & good organic test becing almoct froc
from thut matorial and contained cnly about 1¥ silt about 0§
was retained on a /4 screen ond cbout 607 ret*’*ed on & '8
sorcen.f8o0 tie gravel of this pit can be used us fine o~ rc-nte
for concrete or in construction of base of gravel roada or in
maintenance work on gravel rosds. The following is the ‘cchizniesl
Analysls datag

Noo Arount Fercent 7 Original Cuar:ls tive
of Retalned Casple Sa..ple Fercentrs zeg
£ieve in Crams Retained retained by “elght
4 2l.4 Cle4

e 18,9 40,3

10 162,.8 33.8 18.9 68J.2

20 174.0 3346 21,8 B8l.4

€8 o<e 8 11,2 Ce® 833

3cC <348 Sel Sl Pled

S8 9.6 2.0 1,2 0246

40 6e3 201 ) Y 03,9

48 8.0 1.9 1.8 Eel

80 1.8 .2 Ot 03545

68 5.4 Se9 0eb 0340

80 Sed 0.8 065 93545

100 2.8 0.6 0e4d 0549

260 2.6 Jet 0.8 073

£00 2.6 Ot Oed 977
Pacssed £00 Be5 1.1 0.8 03¢5
Sample 2

About 707 passed 2 inch soreen which might indlcate a
groevel for concrets conatruction. Put due to the =mount of orz-nie
matier in it, it would not be best to use it for such work., The
811t in this gravel wos low contsining only sbout 29, o the brst
uge to which this could be vut would be for ralntengnoe work on
gravel rosds rrovided it could be used with samplo le The
following is the ..cchanical Analysis datai

4 ' 11,1 1l.1
8 83 19.4
10 85668 11,1 8.4 27.8
£0 141.6 2847 23,2 5140
£8 114,90 3.8 18,8 89,6
20 74.3 15,0 12,1 81,7
S8 3546 7.2 5.8 875
40 21,9 4.4 3.8 013
48 £8.0 8.6 4,5 05.8
50 6.7 1.3 1.1 6.9
68 848 1.7 1.4 P8ed
80 3.8 Oe8 0e8 88,9
100 201 03 0.2 12119 §
180 1.1 .2 08 S0eS
200 l.1 0.2 0.8 095

Pagsed 200 Sed 058 0.5 100,0
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PIT NUIBER §

Sample 1

This sample tested high in organic matter as well as being
high in silt. £11t amounted to about 15%. This data would
indicate the uselessness of considering the use of thils gravel’
for concrete or asphalt construction. The sample tested high as
& road gruvel 76¥ being retained on the #8 screen, The following
is the !iechanical Analysis datas

No Amount Percent %0riginal Cumulative

of - . Retained Sample Sample Percentages

Sleve in Grams Retained Retained by Teight

4 56,0 56,0

8 20,0 76,0

10 6845 8.6 6.9 82.9

20 63,3 26.4 663 89.%

<8 2Ce2 11,6 2.8 9240

30 1€.9 Tel 1.7 937

Z8 6e3 Sed 0.8 94,5

40 6e3 2.6 0.6 95,1

48 13.5 6.6 1,3 96.4

60 £.0 2.1 0.5 96.9

65 7.0 2.9 0.7 97.6

80 S8 l.6 0.4 98.0

100 Se0 1.2 0.3 98.8

160 1.7 Qa7 0.2 98456

£00 2.2 0.% 063 98.8

Fassed 200 16,2 1.4 1.2 100,0
235.’

Sample 2

About 70% passed #4 screen whichmight indicate a gravel
for conorete worke. But due to organic matter in this gravel
it would not be best to use it for such. The silt in this gravel
is low contalning only about 2%¢. So the best use to which this
gravel could be put would be for maintenance work on gravel roads
provided 1t could be used with sample 1, The following is the
nwechenical Analysis:

4 31l.8 31.2
8 12,8 43.7
10 114.7 8.6 15.2 69.3
20 160.9 377 21,2 80.3
28 65043 12,6 6.9 87.2
30 25.56 6.5 Se8 91,0
S5 11.9 2,9 1.7 92,7
40 7.5 1.9 1.2 9349
48 11.4 2.8 1.8 95.5
50 Se9 0.9 0.6 96.1
65 S5.4 1.3 0.8 96.9
80 Sed 0.9 0.6 975
100 S0 0.7 0.5 98,0
1560 1.8 0.5 O.4 98.4
200 1.9 0.5 Oe4 98,8

Passed 200 7.7 1.9 1.2 100,0
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| PIT #6

Sample 1

This gravel tested freec of organic matter and contained
only about 2% silt., Mechanical Analysis showed a #4 screcn
to retain 654 and a #8 soreen to retain 78% , so that the best
use to which this gravel could be put would be in the construction
of gravel roads. The following is the Mechanical Analysis datas

Number Amount Percent %Orifinll Cumilative
of Retained Sauple Sample Perpenta%oa
Sleve in Grams Retained Retained by “elgh
4 64.2 64,2
8 14,3 78.5
10 129.7 32,6 7.0 85.5
20 65.7 16.6 S.6 89.1
28 3.1 5.8 1.2 90.3
30 24.1 6.1 1,3 91.6
35 21.9 5.6 1.2 92.8
40 22.0 5.6 1.2 94.0
48 43.7 11.1 2.4 96.4
50 14.2 3.6 0.8 97.2
65 23.6 5.9 1.3 98.8
80 9.8 2.4 0.5 99,0
10C 6.8 1.6 0.3 99,3
150 Se7 0.9 0.2 995
200 2.7 0.7 0.1 99.6
Passed £00 6.7 1.7 O.4 100.0
[ ]
Sample 2

This sample also was free from organic material =nd
contained about 4% silt. The /4 sorecen retained 55¢ and the
#8 screen contained 66%. This gravel could be used for gravel
road construction,for resurfacing as well as being good gravel
for construction of base of gravel road. The following is the
Mechanical Analysis data:

4 54.1 64.1
8 12,5 66.6
10 89.5 23.3 7.8 74.5
<0 97.0 25.2 8.4 82,9
28 38.7 10,5 SeB 8643
30 22,3 5.8 1.9 8843
35 14.0 Seb 1.2 89.5
40 11,5 2.9 0.9 90.5
48 25.:3 8.5 2.2 92.7
50 9.8 2.6 0.8 93.5
66 24.4 63 2.1 95.6
80 13,3 Sed 1.1 96.7
100 11.3 2.9 0.9 977
150 6.9 2,0 0.7 98.4
200 6.5 l.4 0.4 98.8
Passed 200 15.6 4,0 1.2 100,0
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PIT #6 CONTINUED.

Samglo S

T-1s sample showed both a high percentage of organiec
material :nd also silt material. The percentage of silt amounted
to ebout 20%¥. Due to this and to the screen analysis, which
showed 50% on a #4 screen and 627 on a #8 screen, the gravel is
best suited for gravel rosd construction either base or surface
end can also be used for maintenance of gravel roads, The
following is the iechanical Analysis datas

Number Amount Percent foriginal Sumilative
of Retained Sample Sample "ercentages
Sleve in Grams Retained Retained by ﬁeigap
4 50,0 50,0

8 13.82 63.2

10 49,5 16.3 6.0 69.2

20 50.3 16.5 6.2 75.4

28 26,6 8.7 Se2 78.6

30 27.7 Be1 Sed 82.0

35 24,3 7.9 2,9 84.9

40 22.8 7.5 2.8 87.7

48 45.3 14.8 5.5 93.2

50 12.1 3.9 1.4 94.6

65 19.3 6.3 2.3 96.9

80 8.7 2.6 1.0 7.9

100 8.8 1.9 0.7 98.6
160 Jel l.1 0.4 99,0

200 2.6 0.8 0.3 09.3
Passed 200 6,0 1.9 0.7 00,0
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PIT NUWBER 7

Saggle 1l

The %ravol from this pit tested free from orgsnic matter
and contained silt to the amount about 10€. Since only about
46% was retained on the #8 screen it would seem that this gravel
would be rather poor for road gravel and would have to be screened
for fine aggregate in concrete and asphalt concrete construction.
It might be used for gravel roasd maintenance although it 1s below
specifications, The following i1s the liechanical Analysis deta:

Nurber Amount Percent fLoriginal Cumilative
of Retained Sample Sample Percentages
Sieve in Grems Retained ketained by teight
4 45.0 45.0

] 1.0 46,0

10 90.6 25,6 13.8 59.8

20 106.0 £9.8 16.1 75.9

28 40,1 11.3 61 82,0

30 238 6.8 5.6 85.6

56 13.6 Se9 2.0 87.7

40 10,0 2.8 1.6 89.2

48 17.9 6.1 2.7 91,9

50 5.8 1,7 0.9 92.8

856 7.7 2.2 1.2 94,00

80 4.2 1.2 0.6 94,7

100 6.1 1.2 0.6 95.4

1560 2.5 0.7 0.4 95.7

200 4.2 1,2 6.4 96,5

Passed 200 229 6.4 " Be5 100,0
L1108 30

L]






PIT NULBE: 8

Sample 1

This gravel showed very little organic material and was
passed ss fit to use in concrete it tested about 7 ¥ silt
The }echanical Analysis gave 56 & retained on a #4 coreen
and 69% on the #3 screen which would indicate thcot the gravel
might be best waed for gravel road construction., The gravel
from this pit at present is being used for that purpose. The
following is the lechanical Anclysis datas

Number Amount Percent Z0riginal Cumulative
of Retained Sample camrle Percentages
cieve in Grams Reta inad Retained by 7eight
4 56.2 56.2
8 13.0 €9.2
10 99.2 28,7 8.9 78.1
20 94.1 27.4 8.5 86.6
28 40.5 11.7 Se6 90.2
30 26.7 7.8 2.3 92,5
36 < 17.4 5.0 1.5 94,0
40 135.0 ST 1.1 95.1
48 21.5 6.2 1.9 97.0
60 6.2 1.8 0.6 97.6
65 8.9 2.6 0.8 98.4
80 4.1 1.2 0.5 98.9
100 Jed 0.9 0.3 99.2
150 2.0 0.5 0.1 99.3
gco 4 200 3.% 0.5 0.1 99.4
ag8se ° 2.1 0.6 00
STE: 100,0









PIT NUMBER 9

Ssnple 1

This gravel tested as containing organic materia} and also
showed about 8% silt. Mechanical Analysis showed about 36%
retainec on a #4 screen snd about 57% retained on a #8 screen.
The orgsnic matier in the gravel makes it useless for concrete
construction so that it would seem that this sample would bde
best fitted for gravel road base construction or for maintenance
of gravel rocds. The following is the lMechanical Analysis data:

Number Amount Percent ZOriginal Cumalative
of Retained Sample Sanple Percenta%ea
Sieve in Grams Retalned Retained ‘eigh

4 35468 35.8

8 2l.4 57.0

10 111,11 S2eT 14,1 71.1

20 96.6 28,4 12,3 83.4

28 3lel 9.1 3¢9 87.3

30 16.3 4,5 1.9 89.2

36 1l.4 Se6 1.5 90.7

40 7.9 2.3 1.0 91.7

48 13.0 3.8 1.6 933

50 2.5 0.7 _ 0.3 3.6

€5 7.2 2.1 0.9 94.5

80 4.7 1.4 0.6 95.1

100 5.1 1.6 0.6 1. 4

160 4.3 1,2 0.5 96.2

£00 5.8 1.7 0.7 96.9
Passed 2C0 4.3 . 7.1 3.1 100,0






PIT "UMEzr 10

Semple 1

This gravel tested frec of organic matter which showed a
very high percentage of silt, the amount being about 20% to 25%,
This latter would make &he gravel useless for conerete construction
The l.echanical Analysis showed about 324 retained on e #4 screen
and 51% on the /8 screen, ‘Thus it would seem that the gravel from
this pit could be best used for maintenance of gravel roads. The
following 1s the Mechanicsl Analysis datas

Number Amount Percent fUreginal  Cumulative
of Retained Samrle Ssa:ple Percentages
cleve in Grams Ketained Retained by "=ight
4 5363 3363

8 17.5 50,5

10 113,.8 33%.6 19.2 697

20 §7.0 19.4 946 79,3

28 12,0 4.1 2,0 81,3

30 8.6 2.9 1.4 82,7

36 77 2.6 1.3 84,0

40 2.2 2.1 1,0 8640

40 11.8 4,0 2.9 87.0

50 4,7 1.6 0.8 87.8

85 8.6 2.9 l.4 89.2

80 4.8 1.6 0.8 80.0

100 4.6 1.6 0.7 90,7

150 3¢5 1,2 0.6 91,3

200 4.9 1.7 0.7 82,0

Passed 200 45,5 16.2 8.0 100,0
2037

|






PIT NU:'PER 11

Sample 1

This gravel tested freecof organic matter and showed silt
present to the amount of about 104. The Mechanical Analysis
showved the #4 screen to retain 60% and the #8 th retain about
766, This would indicate that the gravel could be best used
for road gravel construction.

This plt had a great deal of over size so that our sample
was not as representative as sample as it ought to have been
and in order to get the gravel suited for gravel rosd construction
much of the over size would have to be thrown out. The following
is the iiechaniceal Analysis datai

Number Amount Percent %0riginal Cumulative
of Retained Sample Sa..ple Percen tages
Sieve in Grams Retained Retalned by veight
4 60.0 60,0

8 15.0 75.0

10 94.8 18,6 4,6 79.6

20 93.5 18,3 4.5 84.1

28 52 .4 10.3 2.6 86.7

30 45.9 9.0 2.3 89.0

36 34.2 6.7 1.7 90.7

40 30.5 5.9 1.5 92.2

48 62,7 13.2 Sed 96.5

50 15.5 Se0 0.7 96.2

65 34.7 6e3 l.6 97.8

80 14.5 2.8 0.7 98.8

100 11.0 2.2 0.6 09.1

150 T3 l.4 0.3 99.4

200 5.0 0.9 0.2 99.6
Pasged 200 8.8 1.7 0.4 100,0






PIT NUUBIR 12

Sample 1

The gravel from this pit contained a very high percentage
of orgenic matter :nd showed about 5% silt. The lechanical
Analysis showed the #4 screen to retain about 33% and the #8 screen
to retein about 560%4. This showed the grsvel to be of poor quality
throughout and could be used for nothing except maintenance of
grevel rosds, But even thls could not be done for the pit was
practically worked out. However, the land or hill adjacent to
the pit seemed to contein a gravel of about the same nature as
that of the pit. The followinz is the .iecchanical 2nalysis datat

Number Amount Percent %0riginal Cumulstive
of Retaincd Sample Sa..ple Percentages
Sieve in Grams Retained Retained by veight
4 333 33e3

8 16.6 49,9

10 165.0 38.4 19,2 69.1

20 133.1 31,0 15.5 84.6

£8 44,1 10,2 65¢1 89,7

30 2645 6.2 3¢5 03.2

35 16.3 3.8 1.9 95.1

40 10.3 2.4 l.1 96.2

48 15.4 3.6 1,7 97.9

50 2.9 0.7 0.4 98.3

65 5.0 1.2 0.6 98.9

80 1.9 0.4 0.2 99,1

100 1.8 0.4 0.2 993

150 1.1 0.3 0.1 99.4

200 1.3 0.2 0.1 99.8

Pt ggsed 200 4.4 1.0 0.5 100,0
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PIT LUKBER 13

Sample 1

The gzravel from this pit contained a high percentace of
orgenic matter and showed silt present to the amount of about
6%. The iechanicel gnalysis showed the number 4 screen to retsin
397 and the #8 ser.en to ratain 51%.Bue to the presence of organic
ratter the gr:vel cannot be used for concrete and the sieve test
would indicate the z:revel best sulted for maintenance of - ravel
roedse The following is the Mechanical Analygie datat

Number Amount Fercent %original Cumulative
of Retained Sample Sample Percent:%es
Sleve in Crams hetained Retained by “eigh

4 38.8 3848

8 11.6 5043

10 115,2 24.4 12,1 62.4

20 137.0 29.1 14,5 7649

28 77.0 16.4 8.2 85,1

30 3.3 11.8 5.9 91,0

35 2644 55 2.7 93,7

40 16.1 3e2 1.6 95,3

48 9.3 4.5 242 97.6

80 4.0 0.8 0.4 979

656 6.2 1.3 0.6 98,5

80 2.6 0.5 0.2 98,7

100 2.8 0.5 0.3 99,0

£60 1.6 063 0.2 99,2

200 1.7 0.3 0.2 99,4

Passed 2C0 6.4 103 0.6 1'000

L}
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PIT NU..'ER 14

Sample 1

The gravel from this pit showed a very high percentage
of orgsnic material which indicated the gravel useless for
concrete construction. £ilt was mresent to the amoust of about
24. iechanlcal Analysis showed the #4 screen to retain sbout
17 € snd the {8 screen to rctain about 23%. This screen test
would indicate the sample as concrcte gra¥el but due to the
orgenic riotier present 1t could not be used for such, So from
the above data it would seem that the gravel in this pit is
practically uselesa. The following is the ilechanical Analysis data:

Number Amount Percent qoriginal Cumulstive
of RKetained Sample Sample Percentages
Sicve in Grams Retained Retained by "eight
4 16.8 1€.8

8 Ged Sel

10 83.5 13.2 10,1 SCel

20 146.9 23.2 17.9 5l.1

e8 111.5 17.5 125 64.6

S0 86.7 13.6 10.4 75,0

36 47.4 7.5 €.8 8C.8

40 34.2 5.4 4.2 85.0

48 62,6 9.8 7.5 92.5

80 13.9 2.2 1.7 94,2

65 26.2 4,0 3.l 973

80 10.2 1.6 1.2 98456

100 5.€ 0.9 0.7 99.2

150 2.€ 0.4 0.3 99.5

200 1.9 0.3 0.2 99.7
Pagsed 200 '07 0.4 0.3 100,0






PIT tUi'BE: 15

carple 1

The gravol from this pit tested free from orgsnic mat.er
and showed silt present to the amount of about 6% liechanical
Analysis showed the #4 screen to retain 507 and the #8 screen to
retain 67%. This would indicate that altho the gravel could be
used for concrcte construction it could be best used for gravel
road construction, The following is the !lechanical Ansalycis data:d

Number Amount Percent %0riginal Cumulative
of Retained Sample Sample rercent: Tes
Sleve in Grams Retained Retained by “eight
4 ' 50,0 5040

8 16,6 6646

10 232.1 40.4 13.4 80,0

20 171.4 29,6 9.9 89.9

28 | 51.9 8.9 2.8 92,3

30 30.5 5.3 1.8 94,8

38 19.2 3e3 l.1 95,7

40 13.0 2.3 0.8 9645

48 14,0 224 0.8 973

50 7.2 1.2 O.4 977

65 11.6 2.0 0.8 98¢3

80 5.9 1.0 0.3 98.6

100 4.8 0.8 0.3 98,9

150 Bed 0.6 0.3 99,2

200 el 0.6 0,2 99.4

Pagsed 200 9.6 1.7 0.5 99.9



30N CO.CnieAns arwrams MO 330




PIT NULBIR 16

Sample 1l

This sample of grsvel tested high in organic matter 1t also
tested very high in silt. The silt contained in this gravel
cmounted to nearly 40% of the sand. The liechanical inalysis
gshcwed the #8 screen to retain 507, The above data would indica'e
the gravel as becst fitted for gravel road malntenance. The
following is the lXechanical Analysis data:

Number Amount Percent f0riginal Cumulative
of Retained Sample Sample Percentages
Sleve in Grams Retained Retained by “eight
4 37.8 37.8
8 13.3 51l.1
10 69,0 11,3 5.8 54.7
20 95.2 16.9 8.7 63.4
8 57.5 10,3 53 6847
30 71.5 12.7 6.6 7643
38 67.4 12,1 6e3 8l.8
40 637 9.4 4.8 86.4
48 79.6 14,3 Te4 83.8
50 13.6 2.2 1.2 95.0
66 2l.6 3.8 1.9 96.9
80 9.7 l.8 0.9 97.8
100 8.1 l.4 0.8 98.6
180 4,1 0.8 0.5 99.1
200 Se3 0.6 0.4 99.5
Pagsed 200 7.9 0.8 0.5 100,0

[}
Sample 2

This sample was practically free from orgsnge material
and tested silt to the amount of about 2%, liechanical Analysis
shows a #4 screen to retain 507, a #8 screen to retain 65%.
Thie would indicate & good ;ravel for el*l:°r gravel consiruction
or concrete and asphalt concrete construdtion. The color of the
avel would indicate the presence of iron~oxide. The following
8 the idcchanical) Analysis data:

4 £0.0 50,0
8 12,5 62

10 114.4 3367 12.7 76.2
20 90.6 26.8 10.1 86.3
28 25,5 7.5 2.8 88.1
30 16.0 4.7 1.8 89.9
3b 12,0 3¢5 1.3 91,2
40 11,6 Se.4 1.3 92.5
48 23.8 7.l 2.6 95.1
&0 5.8 1.7 0.6 95.7
65 8.1 c.4 0.9 96.6
80 Sed 1.0 0.4 97.0
100 Se6 l.1 0.4 97.4
180 3.0 0.9 0.4 97.8
200 4.4 1.3 0.5 98.3
Passed 200 18,1 4.5 1.7 100,0






PIT Hiiini 17

Sample 1

This gravel tested free of organic matter and chowed silt
present to the smount of about 6%. The iiechanical Analysise
showed the #4 screen to contain about 43% and a #8 screen to
contain 57%4. These facts would indicate that the gravel could be
used for maintenance work, base construction of -ravel roads,
or could be used for concrete construction. This sample was
taken from deep in the pit. The following is the !echanical
Anslysis data:

Number Amount Percent 7original Cumulative
of Reteined Sample Sample Percentages
Sleve in Grams Retained Retzained by velght
4 42,8 42.8
8 14,3 57.1
10 241,1 3844 1646 736
<0 147.9 3.6 1.1 83.7
es8 41,1 6.6 2.8 8645
S0 2646 4,2 l.8 8843
36 18.56 2.9 1.2 8945
40 14.8 .4 1,0 90.5
48 24.3 Se9 1,7 9242
50 .4 1.3 0.6 92,8
65 ' ST 2.2 Ce.9 937
€0 2.8 116 0.6 94,3
100 1C.3 1,6 Ce? 98,0
160 €¢5 1.5 0.7 9E.7
200 12,0 1,9 0,9 96.9
Fassed 200 4249 7.8 Sed 100,0

LOX
Semple 2

This ssmple was also frec from organic matter and contained
ebout 44 silt. The lechanical Analysis clhiowed a #4 scrcen to
contain 407 and #8 to contein 50%. These faocts indicate good
concrcte construction gravel as well as falrly good nairtenance
gravel for grsavel road construction and esphalt concrete constructio:
The following is the lKecharnical Analysis data:

4 40.0 40,0
8 10,0 50,0
10 129,2 27.6 18.8 3.8
20 126.1 26.8 13.4 77.2
28 58.9 12.8 6.4 83.6
30 41.6 8.8 4.4 8840
b1 8.2 6.0 3.0 91,0
40 19.8 4.2 2.1 93.1
48 32.9 7.0 Jeb 9646
50 7. l.6 0.8 97.4
65 9.1 1.9 0.9 9843
80 S8 0.8 0.8 98.7
100 2.8 0.6 0.8 99.0
160 1.6 043 0.2 99.2
200 1.8 0.4 0.2 99.4

Passed 200 5.9 1.3 0.6 10’00









PIT NU..en 17 CC..iINUED

Samgle )

T-1s semple wes also free from or-anic matter snd contained
about 97 £1lt. The lMechanical Analysis shcwed the /4 screen to
contain 4€¥ and the /8 screen to contain 577, Altho this gravel
couvld be used in concrete it would seem best fitted for maintenance
of grevel road and concrete base construction. The following is
the siechenicsal Analysais dats:

Number Amount Percent Zoriginal Cumulstive
of Retained Sample Sample Percantages
Sieve in groms  Retained ~ Retained by Feight
4 46.00 48,0

8 11,0 57.0

10 140,86 2646 10.2 67.2

20 149.2 28,2 10.9 78.1

28 58.5 1l.1 4.3 82.4

30 51,0 D7 37 86.1

35 5548 6.8 2.6 88,7

40 3.4 4,5 1.7 90.4

48 30.6 5.8 2.2 92.6

886 646 1.2 0.5 93.1

65 8.9 1.7 0.8 9369

80 Ze5 646 2.8 96.4

100 Sel "Se9 2.3 987

160 242 0.4 0.2 98.9

200 2¢5 0.4 0.2 99.1
IGES“ 200 11.1 2.1 009 1.0.0
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PIT NU.BER 18

Samgle 1l

The gravel of this pit showed a slight trace of organic
matter and about 5% silt. The liechanical Analysis showed the
#4 screen to rectain about 477 and 48 screen to retain 60¥. The
data would seem to indicate that this gravel could be best used
on construction and maintenance of nravel roads, altho it might
also be used for concrcte construction since the amount of org-nie
g:ttor was very little. The following 18 the ‘*echanical Analysis

ta:

Number Amount Percent #0riginal Cumulative
of Retained Sar.ple Sample Percenta%ea
Sieve in Grams Retained Retained by %eigh
4 46.7 46.7

8 13.3 60.0

10 161.8 40,0 16,0 76.0

20 102.4 25.3 11 2 87.2

28 29.4 7.3 2.9 90,1

30 18,1 3.9 1.6 91.7

35 10.1 2,5 1.0 92.7

40 7.2 1.7 0.7 93.4

48 15.8 S.9 1.5 94,9

60 5.2 1.3 0.5 95.4

65 9.1 2.2 0.9 06.3

80 5.8 l.4 0.6 96,9

100 6.1 l.4 0.5 97.4

160 S8 0.9 0.4 98,8

200 4.2 1.0 0.4 98.2

Passecd 200 19.3 4.8 1.8 100,0






PIT NL.LL: 19

Semple 1

The grave] from this pit tested free from orgsnic matter
and contained about 1247 silt. The lechanical Analysis showed
the #4 screcn to retaln 477 snd #8 screen to contain 72%., This
would indicaste a very zood grade of rosd gravel and could be best
uged in grevel ro 4 construction expeclally for surface work.
The following 1s the Mechanical Analysis cata:

Number Amount Percsnt ¥Original Cumulative
of Retained Senrle Sample ‘ercentcges
Sieve in_Gramsg Retained Retalned by veight
‘ ' 6702 57.2

8 14.3 71.5

10 116.7 3145 9.0 80.5

20 102,8 27.8 7.9 88.4

28 47.9 12,9 Se7 92,1

30 29.1 7.9 2.3 04.4

35 17.8 4.7 1,3 95.7

40 11.2 S.0 0.9 96.6

48 17.5 4.7 1.3 97.9

50 4,1 1.1 0.3 98,2

66 6.2 1.7 0.5 98.7

80 S¢S 0.9 0.3 99,0
100 S.l 0.8 0.2 99.2

150 2.4 0.6 0.2 990.4
200 2.2 0.6 0.1 99.5
Passed 200 6.8 1.8 0.5 100,0

3708



AYy GG SbLpns. 12 PARE/ND G PASO WO PINGYIY SUBD L5y

/) ATSShes Sr

o5,

eced 3%

£
£

ez

Hi
3

i
Eieit

i
255
st

EEEnd o
T

G
€5 of Sve,

ek

1

2
33

T
1y




I PIT LU.Bik 20

Sample 1l

The gravel in this pit was tested and found free of orgunic
matter and contained about 4% silt., T!.e l.echanical Analysis
showed the #4 screcn to contain 6% and the #4 screen to contain
6f. This data would indicate that the gravei. could be best used
in concrete or asphalt cogecrete construction. The following is
the ilechanical Analysis datas :

Number Amount Percent %0riginal Cumulative
of Retained Sample Sample Percentaces
cieve in “rams Retained Retained by ““eight
4 6.3 6.3
8 6e2 12,5
10 : 130,.8 19.4 16,2 28,7
€0 226.4 334 29.5 58,2
28 113.6 16,8 14.8 738
30 6643 9.8 8.7 8l1.7
36 36.1 5¢3 4.7 86.4
40 24.4 3«7 Se3 89.7
48 38.7 5.7 5.0 94.7
50 8.4 1.2 1.2 95.9
656 14.2 2.1 1,9 97.8
80 5.2 0.7 0.7 98,5
100 4.9 0.6 0.6 99.1
1560 l.6 0.3 0.3 99.4
200 1,2 0.2 0.2 99.6
Passed 200 ek 0.5 0.4 100,0
L J
Sample 2

This sample also tested free of orgenic matter and contained
about 9% silt. The lechanical Analysis showed the #4 screen
to retain 24% and the #8 to retain 40%. This would indicate
good gravel for use in concrete and concfete asphalt construction.
It is from this pit that iiichigsn Agricultural College gets
ite gravel for concrcte construction. It is estirated thet the
pit contains 60,000 cubic yards of this grivel, The following
is the llechanical Analysis datat

4 . 23.8 23,6
8 14.3 37.9
10 11,56 19.4 11,6 51.6
20 148.1 40,2 24,2 75.8
28 63.6 17.2 10.2 86.0
30 3342 9.0 5.3 91.3
36 16,7 4.5 2,8 93.9
40 10.9 Se9 2.2 96.1
48 13.9 Se7 2.2 98.3
&0 2.1 0.6 0.3 98.6
656 Se6 0.9 0.6 09.2
80 1,0 0.3 0.2 99.8
100 0.8 0.2 0.1 99.5
150 1.5 0.1 0.1 99.8
200 0.5 0.1 0.1 99.7
Passed 2CO 2.4 0.6 0.3 100,0
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PIT NUL'EBER 21

Ssmple 1

This sample showed a slight trace of organic msterial but
not enough to make it useless for concrete, It showed a silt
test of sbout 44. The ~echenical Analysis showed a /4 screen to
contain 504 end #8 screen to retain 65%. This gravel could be
used for concrete construction but a8 it stands is best suited for
gravel road construction and maintenance. Theé following 1s hhe
Mechanical Analysis data:

Number Amount Percent %0riginal Cumulative

of Ret2ined Sample Sample Percentages

Sleve in Grams Retained Retained by Velight

4 50,0 50,0

8 15,0 65.0

10 117.9 29.9 10.5 7545

20 123.8 3l.4 11.0 86.5

£28 50.3 12,8 12,5 21,0

30 28.8 7e3 2.5 23.56

36 10,4 2.7 0.9 84.4

40 9.2 2.3 0.8 85.2

48 15.9 4,0 led 96.6

50 4.8 1,2 0.4 7.0

65 11.2 2.8 1.0 98.0

80 63 1.6 0.8 98.6

100 6.2 1.3 0.5 99.1

150 2.6 0.6 0.3 00.4

200 1.9 0.6 0.3 9947

Passed 200 Sed 0.8 03 100,0
b1 1 -2

Sample 2

This sample also tested free of organic matter and about
74 silt. The iechanical Analysis showed #4 screcn to retain
45 € and #8 soreen to retain 62%. It can be put to the same uses
as sample l. The following is the lMechanical Analysis data:

4 44,8 44,6
8 16.7 6.3
10 116.8 S4.4 13.2 74.5
20 101.8 29.5 11.3 85.8
28 33.4 10,0 Se7 89.5
30 18,1 5.2 2.0 91.5
55 [ 1005 301 102 92.7
40 7.8 2.2 0.9 93.8
48 16.3 4.7 1.8 95.4
860 5.6 1,6 0.6 96.0
66 12.4 Se6 l.4 7.4
80 7.3 2.1 0.8 98,2
100 5.2 1.5 0.6 98.8
150 2.8 0.8 0.3 99,1
200 1.7 0.5 0.2 993

Passed 200 5.8 1,7 0.7 100,0
“q6.8%
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PIT NUXI'ER2) CCiiIINUED.

Sample 3

This sample tested practically the seme ag the other
two which shows & uniformity thrueout the pit. The following is
the “echanical Analysis data:

Number Amount Percent 90riginal Cumuls tive
Retained Sample Samrle Percentages
.1923_ in Gremg Retained Reteined by “eight
4 47.1 47.1
8 17.6 64,7
10 164,56 3842 1345 78.3
eo 112,2 27.7 . 9.8 88.1
88 34,2 8.4 2.9 91.0
S0 20.6 8.0 1.8 92,8
36 1346 Sed 1,2 94,0
40 9.4 2,8 0.8 94,8
48 20,9 5.2 1,8 96.6
50 6.6 l.6 0.6 07.2
65 11.7 2,9 1.2 ©8.4
80 7.0 1.7 0.8 9.0
100 4,9 l.2 O.4 £9.4
160 .5 0.8 Oel 995
£00 2.0 0.5 0.2 99.7

Passed 200 37 0,9 0.3 100,0
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PIT NUIBER £2

Semgle 1

The grevel in this pit tested free of organic matter and
showed silt to the amount of about 3%. The .lechanical Analysis
gsroweé 44 soreen to retaln 357 and 48 scre:n to rctain 597.

From this dzte it apresrs that the srevel from this pit can be
used for gravel ro:d maintenance and bese construction as -ell as
coner -te and asphalt concrete pavemente. The following 1s the
llechanical Anclysis data:

Number of Amount Percent {0rigtnal Cumulative
of Retained Sample Sample Percentages
cleve in Grems Reteined Reteined by "eight
4 353 36,3

8 23.6 68.9

10 148.7 3¢S 13,9 2.7

20 222,.7 £7.6 11,6 84.3

28 46.¢ 10.6 4.8 8€.9

30 24,2 8.2 2,3 91.2

356 16.9 37 1.7 929

40 10.2 2.4 l.2 94.1

48 17.8 4.1 1.8 9549

50 5.4 1.3 0.7 0646

€6 9.7 23 1.0 87.6

80 4,2 0.9 0.5 98,1

100 4.3 1.0 0.5 98,6

180 Sel 0.8 0.4 99,0
200 4.4 1.0 0.5 9945
Passed 200 . 5.1 1.2 0.5 100,0

L]
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PIT NUMBER 23

Semple 1

The grsvel from this ample 1s free from orgunic matter
but conteins a very high percentage of silt, the amount being
sbout 204Z. The Mechanical Analysis chowe( the /4 screen to retain
667 and #8 to retain 77%. Therefore this gravel is best suited for
gravyl road construction. the following is the Mechanical Analjsis
data - '

Rumber Amount Percent Z0riginal Cumulative
of Retained Sample Sample Percentages
cieve in Grams Retained Retained by velght.
4 65.0 55,0

8 22,2 77.2

10 123.6 28,1 6.4 83,6
20 138.2 S1.7 7.2 90.8
28 25,0 5.7 1.3 92,1

30 7.9 1.8 0.4 9248

35 Sl 1.2 0,3 02Z.8

40 6.2 l.4 0.3 93.1

48 27.2 Be2 l.4 94,5

60 14.8 S 4 0.8 953

656 3346 7.9 1.8 97.1

80 16.9 3.8 0.8 87.9
10 12,1 2.8 0.6 98,5
150 7.0 1.6 0.4 98,9
200 5.8 1.3 0.8 0942
Passed 200 1Z.5 Sel 0.8 100,0

13805

Samrple 2

' This sample was tested and found to contain organic matter
and +1s0 a high percentage of silt. Mechanical Anslysis showed

44 screen to retain 21% and #8 to retain 374. So from the data
above 1t would seem that this gzravel was almost useless as it meets
thie requirements for neither sravel nor concrete constructions.

The following is the liechanical Analysis datat

4

g2,02 22,2
8 1646 38.8
10 161,7 49.2 30.0 88.8
<0 6063 18.4 11,3 80,1
28 1542 4.6 2.8 . 82.9
30 11,2 Sed 211 85.0
35 1l.4 Se5 2.1 87,1
40 10,8 Se3 .1 89.2
48 23.4 7.1 4,3 9356
50 7.2 2.2 1.5 85.0
65 10,4 Sel 1.9 96.9
80 4.5 l.4 0.8 977
100 2.9 0.8 0.5 9842
150 1.6 0.5 0.3 9845
200 1.8 6.6 033 98.8
Passed 200 Be4 1.9 1.2 100.0

325.8

Sample &
"'E'T?IE sample due to the very high percentage of silt and
a low percentage retained on a #8 screen, could be used for

gxeai{xtenance of gravel roads only. It gave a fairly good ;:rganic
8%,
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PIT N_UBIER 24

Barple 1

This sample contains a high percentage of organic matter
end showed about 5% silt. Mechanical Analysis showed the #4
screen to retain about 31% and #8 screen to retain 48%. Due to
the smount of stripping necessary at the pit it would he hard
to gct a good grade of gravel out. So the only thing for which
this could be used would be maintenance of gravel roads, althe
the gravel dces not meet the necessary requircments., The following
is the wechanical Analysis datas

Number Amount Percent Z0riginal Curmlative
of Retained Sample Sample Percentages
fleve  in Grams  Ketalned  [hetained by ‘eight
4 3143 313

8 16.8 48.1

10 128,1 3063 156.7 638

<0 97.9 23.82 12,1 75.9

8 376 849 4.6 80,5

S0 32.6 7.9 4.1 84 6

35 7.6 6e5 Sed 8840

40 24,6 5.8 3e0 9%.0

48 35.4 Be4 4.3 95.3

50 7.8 1.8 0.9 96.2

€5 11,3 246 l.4 97.6

80 E.4 1.3 0.7 08,3

100 4.7 l.1 0.6 98,9

150 2.5 0.6 0.3 9.2

£00 2.1 0.5 0.3 9946

"assed 200 4,5 1.1 0.5 100,0
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PIT NUMBER 28

Sample 1

The gravel from this pit tested free of orzanic matter and
gave a low silt test., !echanical Analysis shows the #4 scre:n
retaining a 387 and #8 sorecn retaining 57%. This gravel might
be used eipgher for concrete and asphalt concrete or gravel road
maintenance. The trouble with this pit is that a zreat deal of
stripping is necessary. The following 1s the Mecchanical Analysis
data:

Nurber Arount Percent %0riginal Cumulative

of Retalned Semple Saicple Percentages
Sleve ip Gramg ~  Reteined Retained by "eigh
4 STeS 375
8 15.8 5643
10 6344 14.7 6e4 62.7
20 76.5 17.7 7.7 70.4
28 48,1 11,2 4,9 753
30 4,2 9.5 4,1 79.4
36 3065 Te2 3.2 82.6
40 25.1 5.8 Ze5 85.1
48 59.8 13.8 6.2 91.3
50 12,5 2.9 1,3 02.8
65 31e5 7.4 Se2 95.8
80 13,5 Sed 1.3 97.1
100 10.6 Ze5 l.1 982
1580 6.1 l.4 0.6 92.8
200 4,5 1,0 0.4 0042

Iassed 200 8.2 1.8 0.8 100.0
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PIT I'UIBIR 26

Sarple 1

The gravel of this pit tested hi in orgenic materiasl and
tested silt to the amount ofsabout 25%. Mechanical Analysis shows
this gravel ss best suited for gravel road construstion about
74% being retained on #8 screen. The following is the lechanical

Analysis date:

Number Amount Percent #original Cumulative
of Retained Sample Sample Percentages
Sleve in Grans Retained Retsired by Teight
4 60,0 6040

8 13,3 7363

10 112.0 31.4 8.7 81,0

20 113.7 31.5 847 89,7

pAS] 40.1 11.3 Sel 92.8

30 20.5 SJ7 3.8 94.4

38 11.9 2. 0.9 95.3

40 o4 1.8 C.4 95.7

48 123 37 1.0 96,7

50 23 0.6 0,2 96.9

65 €e5 2.4 0.8 97.7

8C 4,6 1.2 O.4 98.1

100 S.7 1.8 O.4 98,5

150 Z.8 1.1 03 98.3
<00 S8 1.1 0.3 99.1

Passed 200 12.0 Se4 0,9 10000
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PIT NULBER 27

Samgle 1

The gravel of this pit was tested and found free of organic
matter showed shout 7% silt. llechanical Analysf# showed /4 screen
to retain 427 and #8 to retain 57%. This gravel may be used for
base construction of gravel road or for concrete and asphalt
concrete construction.

(The gravel was being shipped to Bay City for Concrete use)
(Freicht charges on the gravel being {150 per yard) The following
is the lechanical Analysis data:

Number Amount Percent Z0riginal Cumulative
of Retained Sample Sanple Percentages
Sleve in Grams Retained Retained by Veight
4 42,1 42,1
8 14.8 56.9
10 172.1 40,5 17.4 74,3
20 142.8 325 14.4 8847
22 22, 7.7 Sed 92,0
30 17,1 4.0 1.7 93,7
35 11.) 2.6 1.1 94.8
40 4.9 1.1 Web 05¢3
48 15,7 Se7 1.6 9€.9
50 4,9 1.1 0.5 07.4
65 7.9 1.9 0.9 983
80 4.2 0.9 0.4 9347
100 Jel C.7 0.2 99.0
150 8.1 Ceb 0.2 00,2
200 1.9 0.4 0.2 99.4
rassed 200 .4 1.3 0¢5 100,0

L J
Sarple e

This sample was also {ound free of organic matter ..nd tested
sbout 8% silt, The iechenical Analysis tsst showed 44 screen
to retain 407 und 48 scresu to rotain 60%.!h1..gravel can be
used as above, The following 18 the liecnanical Analysi8 datas

4 40,0 40,0
8 <2000 60.0
10 121,.5 397 15.8 75.8
20 1038.5 35,6 14.7 00.5
<8 18,3 6.2 2.5 93.0
30 7.4 2.4 1.0 94.0
35 4.9 1,6 0.6 94,6
40 SeB 1.2 0.5 95.1
48 7.6 2¢5 1.0 86 1
50 Sed 1.1 0.4 9665
65 4.5 1.5 0.6 97.0
80 300 100 004 97.‘
10¢C S.0 1.0 0.4 97.8
150 2.0 0.7 0.3 9841
<00 Se2 1.1 0.4 08.4

Pasced 200 13,2 4.5 1.6 100,0
3040
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PIT LUMRER 28

Sarpls 1

The gravel from this pit tested frzs of organic meterial
and ccntained about 8% silt. ‘echanical Analysis gave a #4 screen
a8 retolning 257 snd 48 screcn as retaining 37%. This date seems
to indicate that the gravel could best be vsed for a concrete
and ssrhalt concrete construction.

The gravel st this plt i1s ysed in concrete construciion and
manufacture of csricet blockse ‘the followin:; 18 the ideciinnical
Annlysis datas

Number Amount Percent %0rigirul Cumlative
of Cetp nin: Carnple Sample rercent ges
Sieve ip grams Retalned  Retained by leight
4 25,0 25.0
8 12,0 37.5
10 117,6 20,7 13.0 5045
20 122,0 21.6 13,5 64,0
28 61,0 10.8 8.7 7047
30 49.1 8.8 656 7642
36 3344 5.9 37 79.9
40 27.1 4.8 Se0 82.9
48 62 F Bed 5.9 88.8
50 15.2 2.7 1.7 90,5
65 357 8.4 4,0 04.5
80 16.2 2.9 1.8 96.3
100 14,1 2¢6 1.6 979
15C 7.9 l.4 0.9 98.8
200 4,9 0.8 0.5 99.3
Paesced 200 66€ 102 0.7 100.0



s M»w\\.x%\m\l%&i h\..%h\&%b \%\ %\\\\\k\\\.\
M g | , y i

111

% PR LY LT o

1
PRIz ¥ nsas tabedh

3"
s

Curve. |

Sloves Un Npachs

%r Cent Metained

‘ i _ ,
wvo \mL\Q\%&\ \Q\‘.\ 2 i i
%«, H., .‘ 1 E /

- eaPre

#5
o el
28



PIT :U.CcER &9

Sampde 1

The gravel from this pit tected frce irom organic matter and
contained about 15% silt, The .echanicel Anclysis showed a /4
screen to retain 44% and the /8 to retain 54%. This gravel
could be used for maintenance work of gravel ro-ds as weil as for
concrcte and asphalt concrete constfuction. Cement blccks were
manufactured at this pit. The following 1is the ‘echanical ‘nalysis
date: '

Number Amount Percent %0riginal Cumulative

of Ketained Sample Sample Percentazes

Sieve in Grems Retained Retained by %eight

4 43.8 43.8

8 12,5 56.3

10 116.8 29.9 13,2 69.5

20 157.8 40.4 17.7 87.2

28 37.8 9.6 4,2 91l.4

30 15.6 4,0 1.7 93.1

36 8.8 2¢3 l.1 94.2

&0 6.2 1.7 0.7 94.9

48 12,1 3.l l.4 96.3

80 4.3 l.1 0.5 96.8

656 7.8 1.9 0.8 9%.6

80 4.2 1.1 0.4 98,0

100 3.8 0.9 O.4 98.4

150 2.6 0.7 0.3 9847

200 2.8 0.7 0.3 990

Pagssed <00 Ded 2.4 1,0 100,0
3&.5

Semple =

This sample contained organic matter and tested still to the
amount of 8%, The iechanical Analysis and orgenic test showed the
gravel best fitted for maintenance work and construction of base
for gravel roads., The following 18 the liechanical Analysis data:

4 43.8 43.8
8 15.6 59.4
10 . 128.6 41,85 16.8 76,2
20 90.8 29.2 11.9 88.1
28 22,8 7.3 2.9 81.0
30 13.1 4.2 1.7 92,7
35 Be1 2.9 1.2 939
40 6.9 2.2 0.9 94.8
48 15.3. 4.9 2.0 96.8
850 4.7 1.5 0.8 97.4
656 7.4 2.4 1.0 98.4
80 Se7 1.2 0.5 98.9
100 2.8 0.9 8.4 99.3
150 1.3 0.4 0.2 99.5
200 l.2 0.4 0.2 99.7
Passed 200 2.5 0.8 0.3 100.0

/.8
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PIT ! UI3LR 3A

Samgle 1

This sample was tested free of orgznic matter :nd showed
811t present to the amount of about 207 the #4 screen contained
674 and #8 screen 80%. This 18 very good rosd gravel and could
be used in gravel road construction. The following 1e the iiecranical
Anelysis dates

Kumber Amount Percent %0riginal Cumulative
of Retained Sample Sample Percentages
Sieve 1n Qrams Retained Retained by "eight
4 6647 6647

8 1363 80.0

10 110.,9 45,2 9.0 89,0

20 €7.0 7.8 6.5 94,5

£8 16,6 6.7 1,3 95.8

30 7.7 3.4 0.7 96,5

35 5.0 2.0 0.4 96,9

40 3.l 1.3 0.3 97.2

48 8.1 Sed 0.7 97.9

&0 2.2 0.9 0.2 98.1
65 5.1 2,1 0.4 98.5

80 3 .4 l.4 0e3 98.8
100 4.6 1.8 0.4 99.2

160 3.8 1.6 0.3 99.5
200 4.2 1.7 0.3 99.8

Passed 200 S.2 1.3 0.2 100,0
L .79 : I
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PIT :UL.DER 31

Sample 1l

The gravel from this pit was practically free from orsganic
matter and tested silt to the amount of nesrly 204, The lecranicsl
Analysis shows #4 screen to retein 63% the #8 scre:n to retain 75”7
This would i ndicate a very good grade of rosd gravel and would be
used in the construction of gravel ro:ds. The following is the
Nechanical Analysis datas

Fumber Amount Percent #0riginal Cumulative
of Retained Sample Sarple Percent- ges
ieve in Grems Retsined Retained by %eight
4 66,7 66.7

8 13.3 80,0

10 93.3 33.4 863 83.4

20 64.5 23.0 6.8 89.2

28 25.7 9.2 2.3 91.3

30 14.3 5.1 1.3 92.8

36 10.56 Se7 0.9 93.7

40 6.6 2.3 0.6 94.3

88 14,9 5.3 1.3 95.6

&0 4.1 1.5 0.4 96.0

65 9.3 Jed 0.8 96.8

80 5.6 1.9 0.5 973

100 6.2 2,2 0.5 97.8

150 565 1.9 0.5 98.3
200 5.2 1.8 0.4 98.7
Passed 200 15.5 5.5 1.3 100,0



oAre O

97 o3/

Sample/)
|

i
!
|
!

! {

i ;

i

‘ ; - :

‘ i t i

| i !
i
[
s




PIT JULGER 3)

Samgle 2

This sample tested ass containing orgnnic matter and tested
8ilt to the aiount of about 157, The ..echanical Anaslysis showdd
48 scre.n to retain 70%. This gravel could be best used for
construction of -ravel rosds. The following is the ‘echanical
Anslysis d:tag

Fumber Arount Percent 40riginal Cumulative
of Retained - Sasiple Saiple Percenteages
Sieve in Grems Retained, Retained by "eight
4 58,0 56,0

8 15,0 70.0
10 38,6 32,9 9.7 79.7

20 112,8 28.9 8.4 82,1
28 37.7 9.0 2.7 90,8
30 19.0 4.5 1.3 92.1
36 11.4 2,7 0.8 92.9

40 8.8 2.1 0.6 9345

48 17.7 4.2 1.2 04,7
50- 6.1 l.4 0.4 95.1

€6 10.9 : .8 0.8 - 95.9

80 7.4 1.7 0.8 96.4
100 8.1 1.9 0.6 97.0
150 7.1 1.7 0.5 97.8
200 0.4 2.2 0.7 98.2

Passed <00 6.5 6e3d 1.8 100,0
r v % : S
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PIT MLIBIR 38

Sarple 1

The gravel from this pit tested free from organic matter and
contained only ecout 1% silt..The liechanical Analysis showed #4
screen to retain 507 and the /8 screen to r<tain 617, This chowdd
a gravel th.t could be used for gravel road base and maintenande
in gravel roed or for concrcte and concrete asphalt construction.
The following is the l’echanical Analysis datap

Number Amount Percent Z0riginal Cumlative
of Retained Sar.ple Saemple Percentages
tieve in Grams Retained Retained by "eight
4 50,0 80,0

8 . 11.1 81,1

10 99.7 £8.6 1l.1 72.8

£0 122,56 35.1 13,7 85.9

<8 47,3 13.5 5.3 91,2

30 23.0 6e7 £.6 93.8

S8 12,1 Sed 1.3 95,1

40 8¢3 2.3 0,9 96,0

48 14.3 4.1 1.7 97.7

&0 4.4 1.7 0.4 98,1

€5 Te4 2.0 0.8 98.9

80 S.8 1.0 0.4 993

100 2.8 0.7 0.3 99.6

180 1.2 0.3 0.1 99.7

200 l.1 0.3 0.1 99.8

Passed 200 1.9 0.5 0.8 100,0
0.y
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PIT NU BLiv 38

cample 1

This sample contsined organic matter and tested silt to the
amount of about 8%. The ..echanical Analysis shows a /4 screen
to retain 157 and the #8 screcn to retain 24%. This data would
indicete useless gravel but 1t was being used for maintensnce work.
The following is the liechanical Analysis data.

Number Amount Percent %0original Cumulative
of Retzined Sample Sar~le Percentages
Sieve in Grams Retained Retained by Wéight
4 16,0 16,0

8 . Bed 23.3

10 1068.3 18.2 14,0 373

20 202.5 S4.6 26.4 63.7
£8 110.4 18.8 14,3 77.8
30 62.7 10.7 . 81 85.9

35 S0.9 5.3 Se® 89.8
40 18,3 : Sel 2.3 92.3
48 28.4 4.8 S.6 95.7

60 7.2 1.8 0.8 96.5
€6 18,7 2.2 1.6 98.1

80 4.9 0.8 - 0.5 98.6
100 3e3 0.6 0.3 98.9
150 1.8 0.3 0.1 99.0
200 1.6 0.3 0.3 9943

Pagsed 200 De4 0.9 0.7 100,0
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PIT Myl 34

San.ple 1

This senple was found to contaln orgasnic and a small rercente-e
of £ilt. The Liechanical Analysis chows a 44 scre:n to retein 837
and the /8 screen to retain 92%7. This cravel can best e used for
gravel road construction. The following 1s the “echanleal Analysis
datat

Number Amount Percent %0riginal Curmlative

of Retained Sample Sample Percenteges

Eieve in Grams Retained Retained by "eizht

4 835.4 83.4

8 848 81,7

10 198.4 38.9 31l 94.8

20 136.1 26,6 2.1 96.9

£8 38.6 7.6 0.6 97.5

S0 25.0 - 4.9 O.4 97.9

36 16.9 Sel 0.3 98.2

40 12.1 2.4 0.2 98.4

48 : £22.8 4.5 0.4 98.8

80 6.9 l.4 0.1 98.9

66 10.8 2.1 0.2 99.1

80 6.6 1.3 0.1 90.8

100 18.1 2.9 0.l 99.35

160 0.8 0.2 0.9 995

200 S.8 0.7 0.5 99.8

lassed 200 16.4 SeL 0.2 100,0
BU' 03

Semple 2

This smmple was tested free of organic matter and contained
about 87 silt. The 'echanical Analysis chows /4 screcn to retain 417
and #8 scre-n to retein 65 ¥, So the results indicate that the
sample can be best used for .ravel construction as well as concr-te
and asphalt conorete. The following is the lKechanical Analysis data:

4 41.2 41.2
8 \ £3.5 64.7
10 14¢,0 40,0 14,1 78.8
28 51.8 14.2 5.0 94.6
30 15,8 S.8 1.3 95.9
35 . $.8 2.1 0.7 96.6
40 4.9 1.3 0.8 7.1
48 9.2 2.5 0.9 98.0
50 2.4 0.7 0.2 98.2
(1.} 5.0 1.4 0.5 98.7
80 2.8 0.7 0.2 98.9
100 2.3 0.6 0.2 99.1
150 1.5 O.4 0.1 99.2
200 l.8 0.4 0.2 09.4
Pagsed 2.0 5.8 1.6 0.8 100,0

L]
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PIT NU.DER 34

Sample S

This sample also tested frce of organic matter and tested
about 37 silt, The :iecl:anical Analysis shows #4 scre n to retain
47 end /8 screcen to retain 9%. Tils data would indicate the sample
bect sulted for concrete ard asphalt concrete construction. The
following 18 the sechanicesl Analysis data:

Number Arocunt Percent % Original Cumulative
of Retained Sanple Sa.:ple Percentages
Sieve in Grams Retained Retained by “eight
‘ 302 5.2

8 6.3 9.5

10 323.5 49.% 44.4 53.9

20 £43,.2 36.7 32,3 86,2

28 58.8 T.8 7ed 93,3

30 2l.4 3.2 2.9 96.2

35 8e¢7 1.3 1.3 97.5

40 4.6 0.7 0.6 98,1

48 6.9 1.0 0.9 99.0

80 1.1 0.2 0.1 99.1

66 2.4 0.4 0.3 99.4

80 0.7 0.1 0.1 99.

100 0.9 0.1 0.1 99.6

150 0.5 0.1 0.1 99.7

£00 0.8 0.1 0.1 99.8
passed 200 l.4 0.2 0.2 100,0
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PIT YU PE¢ 35
Touth Lansing

Sarple 1

This ravel tested of orgsnic rnatter it also tested sbout 8~
silt. The /4 screen retained 337 and #8 screen 50%, The gravel
was of red color indicating trhe pr.-sence of ipon-ozide. It was
being used for gravel road conctruction which 1s certiinly below
the reqguirements of the !'chigan Btate liighway Deprrtnent. The
following is the i.echanical inalysis datas

Numberx Amount Percent {0original Cumulative

of Retained Sample Semple Percenteges

cleve in Grams Retained Retained by “eight

4 333 333

8 16,6 49,9

10 114,.9 067 16.2 65.3

20 121.5 32,8 16.2 8l.8

£8 62.4 14,1 7.0 82,5

30 29,3 7.9 37 92.8

38 14.5 Se8 2.5 98.7

40 B8e3 2.2 .1 95.8

48 13.0 Se5 1.8 . 97.6

60 Se0 0.8 O.4 98,0

€5 5.6 1.5 0.7 98.7

80 2.2 0.8 0.3 99,0

100 1.7 0.4 0.2 99.2

150 1.0 0.2 0.1 9963

£00 1.0 0.2 0.1 99.4

Passed 200 Se® 1.0 0.6 100,0
3,2.3

Sample 8

This sample showed very little organic material snd tested
17 s1lt. The =echanicel Analysis chows 277 reteined on #4 soreen
and 51 £ on /8 screen, This ravel 1g used for a concrete and
asphalt conerete construstione The following is the iechanical
Aralysis data:

Number Amount Pe  cent foriginal ~umalative
of Retained Sample Sarple Percenteoges
Sleve in Grams Retained Retained by Teizht
; 2608 [ ]

8 24,0 50.6

10 107.6 23.7 12,6 63.2

£0 103.1 £23.6 12,5 76.7

£8 61.6 12,1 6.4 82,1

30 S7.4 8.8 4.6 88.7

35 3.2 5.4 2,8 89.58

40 16.6 8.5 l.2 90,7

a8 30.4 7.1 Se9 94.6

50 7.8 1.8 0.3 94,9

65 17.4 4.1 2.1 97.0

80 7.8 1.8 1.0 98,0

100 63 1.5 0.8 08.8

1560 BeS 0.7 0.5 99.3

200 8.4 0.6 0.3 99.6

Passed 200 2.9 0.7 O.4 100,0
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PIT NUILBER 35

cample 3

This sample tested free of organic mat.er and contained v
1ittle silt, Mechanieal Analysis showed /4 sere n to r tain 59
and /8 soreen to retain 70%. This would i ndicate that the gravel
could be becst used for gravel road construction and this is the use
to which 1t 1s being put. The following is the iechanical Aralysis
datat

Mumrber Amount Percant %0rizinal Cumulative
of Retsined Sarple Sarple Parcentages
Sleve in Crams Retained Retained by “dight
4 59,0 59.0

8 1l.1 70.3

10 86.6 18.0 845 75.8

20 8544 £l.1 6.1 8l.9

£8 61le8 13.6 4,0 86.9

30 £0.2 11.1 o2 89.1

35 Sl.8 6.9 2,0 91.1

40 23.4 E.2 1.4 92,5
48 50.9 11,2 2.2 95.7

60 10,7 2.3 0.6 9643

€5 18.4 4.0 1.1 97.4

80 8.0 1.8 Ceb 97.9
100 5.9 1.3 O.4 98,3
150 3e2 0.7 0.2 9845
20C 2.0 0.4 1.2 99,7

rassed 200 4,8 1,0 03 . 100,0
BT
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PIT JNULBER 36
Torth Lansing

gemrle 1

The crevel from this pit tested of orgenic matter. The pesson
for this 1s that the pit contains a streak of gr=vel sbout thr:s feet
thick with stripping gix to 10 feet deep on top of 1t end likewise
on the bottcim of it, so that it is impos:ible to get out the gravel
without a grcsat cdeal of dirt. This sample showed a silt tcst of
gbout 57. “The -echanical Analysis shows #4 sorsen to retain 44%
and /8 to retsin 508, If the gravel itsslf could be taken out
free from strir-ing it would probably tcst about 707 on the ;8 soreen,
This gravel zs 1t stands undar the deep siripping stould not be
used for road-ways unless it could be reinoved without getting so
:ruch dirte The following is the ‘“echanical Analysis data:

Yumber Arount Percent %0rizinal Curnulative
of Retained Saisple Sample Percantages
cieve in Grams hetalned Ret=lned by 2ight
4 44,5 44,5

8 6e5 50.0

10 73.7 13.8 8.9 6649

20 142.5 2640 133 70,2
c8 84,2 15.7 7.9 78.1

30 47.1 848 4.4 828

5 : £6.1 4.8 2.4 84.9

40 18.1 S¢6 1.8 8647
48 48,8 8.0 4,5 91.2

50 15.7 249 1.4 92.6

65 41,6 77 Se9 95.5
80 18.1 Se0 1.6 98.1
100 11.3 2.1 1.0 99.1
150 4.9 0.9 0.5 99.6
200 8.8 e.¢ 0.8 99.8

Pagsed 200 2.5 0.5 0.2 100,0

[}
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CONCLUSION

No account as been tazen as to the value of the gravel
for scuege disposal beds. It was not poscible to make such
tects becasuse of the lasck of time for laboratory worke As a whole
though, the cravels of this Ccunty would te considered too dirty
for such work.

The ~resvel es a ~hole gcc<ms to be mpre suited for zravel rocd
meintenance than anything elce although, it can also be “used for
grsvel rosd bese constructions This 18 rrobably due ts the fact
thet the pits of this County “ave béden worked a great deal. "hen
one considers tre smount of road construction that has tszen place
in this County, one mist reslize that many thousands of cuble yards
have been removed and used in this construction. So 1t is little
worcer that some of the pits are worn out and poor grade of gravel
contsined in them. iost of the gravels can be soreened and used as
fire agcregate in conorete, provided of course thet no organic
matter is evident in the gravel, About h21lf of the pits due %o
or-nnic matter could not furnish gravel fo> conerecte or as-halt
cccrete.

In concluding it would ap-enr to t' @ Iriter that Inzham County
would do well to invest in location of new gravel f1elds,

Cu, = tions for f.ture tssis_

Tne arit-r would sug_est thet for future ! "=ts of gruvels Of
eny ccunty, thatithe cVunty te diviaed into divisions. This would ‘
nw.ze, of course, léscer territory to cover znd less sunples of gr.vel
to test. To lessen the arcunt c¢f territory would perhaps sséu ll’e
cuttin, down on the wcrx tc be dore, tut.such scula not o, ture. L.r2
tests coula ©: made ir trhe laborstcry and nror: acta and results
cbtzined, o tha: a tetter idez of the gravsl could ve hed than th
repcrt shows. For this county tco fex tESuS xere n.de on the grovsil
due to the lact of laboratory time and tco rnuch tine hed to bs srernt
on the grzphs and writing. This reprort uay b2 of soue vulue in
finding certo.n gravela recessary for certain work, out it wcala b:
wuch nor- valueble where the gravel pits mere practic=1llv new znd n<ct
as »¢ll xnown znd worn cut &s 2 great neny of Inghan County's pits i



The writer wishes to thahkk Professor Recn Saxton and ’“roféessor
£llen for thelir suggestions znd helps on this thesis a:so Fred
Nlogers for his escistance in collecting the samples &nd the ‘
rmerclan Assoclation of Asphalt for their specifications for- concrcte
end asphalt,
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