OFFICE MEMORANDUM

DATE: March 27, 1984

TO‘. L. T. Oeh}.er
Engineer of Research

FROM: R. W. Muethel

SUBJECT: Petrographic Analysis of Dense-Graded Gravel Aggregate: Butkovich #2
, Pit No. 49-"74 (Testing Laboratory Sample No. 83A -10084), Research
Project 83 TI-916. Research Report No. R-1240

In June 1983 a sample of dense-graded gravel a.ggfegate was received by the Depart-
ment's Testing Laboratory Section. Information accompanying the sample stated that -
the material was obtained from the Butkovich #2 Pit No. 49- 74, location NW of NW,
Seec. 18, T43N, R10W, Mackinac County, by G. H. Gallup.

The material was submitted to the laboratory to be tested for information. Petro-
grapbic analysis of a portion of the sample was requested by G. H. Gallup.

Rock Class " Condition of Particles Percent of
) - Sample
Igneous . hard to soft, fresh to highly 5.3

weathered, and non-porous
to finely porous

Metamorphic hard‘, fresh to weathered, 1.0
and non-porous {o porous

Sedimentary hard to soft, fresh to highly 93.7
weathered, and non-porous
to finely porous

Approximately 57 percent of the sample was found to be composed of material having
absorption values greater than 2.0 percent. '

Detailed tabulations of petrographic composition, specific gravity, and absorption are
included in Tables 1 and 2,

Detailed Petrography

Petrographic examination was conducted in general conformance with ASTM C295,
"Petrographic Examination of Aggregates for Concrete.! Representative portions-—
300 particles—of the noted sieve fractions were identified megascopically along with
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acid testing and a scratch test for hardness, and microscopically with a stereomicro-
scope. Specific gravity and absorption determinations were performed in general ac-
cordance with ABTM C127, "Specific Gravity and Absorption of Coarse Aggregate, "
Determinations included all material of the rock types analyzed. The following pages
contain the rock type descriptions.

TESTING AND RESEARCH DIVISION

F o pucttl

Geologist, Petrography and Hydrology
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TABLE 1

PETROGRAPHIC COMPOSITION
(Testing Laboratory Sample No. 83A-10084)

Sieve Fraction Analyzed Computed
— Sample
Rock Type 1to | 3/4to | 1/2to | 3/8to | Composition
‘ 3/4-in. | 1/2-in. | 3/8~in, | No. 4
Igneous
Granite 4.0 4.0 4.0 3.4 3.9
Diorite 0.7 0.0 0.3 0.3 0.3
Gabbro 1.3 0.0 0.3 1.3 0.7
Felsite 0.0 1.0 0.3 0.3 0.4
Metamorphic
Quartzite 0.0 1,0 0.3 0.7 0.5
Metasediments 0.0 0.3 1.0 0.3 0.4
Schist 0.0 0.0 0.3 0.0 0.1
Sedimentary
Limestone 37,0 31.0 35.4 33.0 34.1
Argillaceous limestone 2.0 1.3 6.4 4.0 3.4
Dolomitic limestone 3.3 5.0 1.4 2.3 3.0
Dolomite 44,0 50,0 40,0 47.3 45.4
Argillaceous dolomite 6.7 5.4 8.0 4.0 6.0
Sandstone 0.3 0.0 1.0 1.0 0.6
Siltstone 0.0 0.3 0.3 0.7 0.3
Chert 0. 0,7 1.0 1.3 0.9
Totals, percent 100,90 100.0 100.0 100.0 100,90

i
]
|

NOTE: Computed sample composition is based upon counts of 300 particles con-
tained in each of the sieve fractions noted.



TABLE 2
SPECIFIC GRAVITY AND ABSORPTION DATA
(Testing Laboratory Sample No. 83A-10084)

Specific Gravity Composition,
‘ Absorption, percent
i Rock Type Bulk, | Bulk, Apparent pergent by weight
*~ dry sad \
Igneous
Granite 2.62 2.64 2.67 0.75 4.3
Diorite 2.84 2.84 2.87 0.43 0.5
Gabbro 2.89 2,92 2.98 1.09 1.0
Felsite 2.66 2.69 2.73 1.09 0.5
Metamorphic
Quartzite 2.83 2.65 2.68 0.73 0.3
Metagediments 2.68 2.68 2.70 0.30 0.2
Schist * * ‘ * * TR
Sedimentary
Limestone 2.61 2.64 2.69 i.19 356.8
Argillaceous limestone 2.50 2,57 2.70 2,89 2.3
Dolomitic limestone 2.52 2.60 2.74 3.14 3.5
Dolomite : 2.56 2.63 2.76 2.85 44,3
Argillaceous dolomite 2.33  2.47 2,71 5.93 6.1
Sandstone 2.51 2.58 2,64 1,92 0.3
Siltstone * * * * 0.1
Chert 2.35 2.45 2.61 4,25 0.8
Total Sample 2.b8 2.62 2.72 2.34 100, 0

NOTE: Values are computed from determinations made on all sample material
contained in the categories noted. Asterisks indicate insufficient material in
sample for determination.




*OTJIUOWII] PUB PO

~yjeem Ajdeep 81 a1o13xRd BUQ SALEeY
pespix o1 ped Jo pajuep pue Po3pIX 0} pajusp pur Po3pll 03 pAUSD puR SoRLIN
‘yroows A(djeIepowr 0 YSnol ‘yjoows A1egeropowt o3 ySnox ‘yjoours Alojexspowt 03 yinoda o Bw e S
‘poxayieem Ajdssp 03 ysaag ‘poaeyieem A1S1[S 0} ysoij ‘paxoyieem ATNBI[S 0 ysoI} [oRIEd
QpuUNoIgh erndu Je[nsu gpuncIqns o} xemsue edeg
POpUnoLgns 0} Le[nsue [nsue pepunoaq }Lef oloTIIR
SOOBLINS POISYIEIM UQ fy18000g
snogod A[suUr] o4 snoxod-uou snoxod-uou snoxod ATuSis o} snoxod-uou
€ 01 9 SYO L 0} 9 SYOIW L 0} 2/1-G SYOI SEQUPIEH
mp {[np imp 1935
POUTEIS QUL 01 WNIPAWI paurexs aury peuteasd aUIJ o} WNIpoW SIMIKI T,
H98'lq pus
UMOXQG STMO[IPA PaIow
10700
pue {3oejq 03 Lexd sxep pur HoB[q HORB[{ 01 USHLS JIBD puE
pue Lexd 0} 9144 pPI[PRO™ pue AB1E 01 91yMm POTROW ud ‘onym 03 Img pernoetu
oxquen o1LI0Ig DUBIN od4A T, ooy

S3100Y SA0INDI




, pesp1z 03 pajuap —
puE ‘Ylo0Ws 01 Y3noi ‘poro .
o1 LEd
-yjeam AT8IBISPOW 0} YSaJ]
. . adeyg )
pepunoigns o3 IB[NIUB ool
snoxod A7W381]s 03 snoxod-uou Aygoaog
L 01 9 Syol ggeupIey
Imp JA3)8TT
SUT[BISAIO
~OXOTUWI 0 POUTELS ouI] AIea SINPOL
UMOIY GSTPPOI
10 uealsd ystdeas pue fyurd 10199
aNsiog odA L Mooy

(*3U00) §DOY SNOANDI




pespla 0} pajusp pug

peSprx o3

peSp1x 03 pojuep ‘qjoowts AToIRISpow 03 YSnos pejuop pus ‘yjoows 03 yInox ommw.ﬁmww MM

pUE ‘USnox ‘paxsyizem ‘paxayieom A1IYSI[S 03 Ysoag ‘poxsyieom ATSIIIS 03 Yysoay .
xe[nsue pepunoagns o1 aemsue popunot o3 Ie[nsur QHUMMMMM
snoxod snoxod-uou snotod-uou Ay180I0g
L 03 3/1-9 SUYOI L 0} 2/1-¢ SYOIN 4 SYOY SSOUPIEBH
A¥p1s 03 T[np np snoaJgiia o} jmp d93sI]
ouI[[EsLI10 anIKOL

paureid auly 0) WNIPeW -OIOUL 0] paureas aury Lxsa pourexd ouiy L19a 0} |uIy

HOB[q PUR 93IYyM pPSpoul Aex1d sxep Hng pue {ABI8 fotum I010D
I81HOG SIUDUIIPOSBISN SHIZ)IENY adAyg, 009

SID0Y DIHIHOW VLA




*goansodxe shoooel

-Ti8a® urBjuoo soforixred Mol v SAIEeY

peBpix o3 peyyd 10 pejuep paSpir 01 womﬁﬁ J0 psjusp padpix o4 peyd 1o SOBLALL
pue ‘yjoowrs o} ySnox ‘poio pue ‘yjoows o3 ysnox ‘paie pajuep pue ‘yloows o} ySnox ° oﬁm .mm
-Yjeom A793eI9pOtl 0} Ysoay ~Tjeom A[93eI0pOW 0] YSO] ‘poaeyjeem A[UITIE 04 Ysoy [PRied
apuUnoIgNs 03 Ik s.wgm apunod o} Ie[ndue @punol 03 Iesue eduug
pep q } IE] pap 3 JEL pep A oloTIIEg
- snoxed A1eul] o1 snoxod-uou snoxod ﬁ.oqﬁ gnoxod L]ouly 09 shoxod-tou A1s010g
¢/1-€ 03 8/1-¢ SOy € 01 2/1~% SYOI & SUYCoI SEIUPIBH
Aq3res o} [[np Ay3xes 03 TInp mp I9351T

QUI[BISAIOD auIl our| SINIXG
—OJOTW O POUTRIS WINIPIMW ~TEJSATOOIOTW O PAUTBIS QUL -fejsdrooxoTur 0 paureas ouyy FoL
Leald pue uey £vad pue uey £r1d pue ug] 10700

I0 nq pejpow pue fuej {zmq 03 3¢ POI}joW pue ‘ue} fzyng 01 Inq pelyow pue ug} g

QUOISOWI]] OTTWOTo(] SUO0ISIW]] SNOSOB[{IEIY Buo}seWTT odA L ooy

S2ID0Y AYVINAWITHS




padpir 01 pol8pix Op‘@mﬁna I0 pejuep pedpLi 03 papid J0 pejuep 5OELIN
pejuap pue ‘ysnox ‘pexs PUE ‘yjoowrs o1 ysdnoi ‘paie pug ‘yjoowis 03 Y3nox ‘peis 5 Sw mm
-yreom A|WSIIS 03 Yysoug ~yjeem AT81eI0pOW 07 YSOif ~[IBoMm ATOJBISPOW 0} YSOI] [onted
2punox 0} Jemiw opunol 01 xensue gpunog ol IB[N3UR edeus
pep } JBINSUE pap 3 IE] pep 1 aef oIOTIIE
snoxod Ajoury snoxod Aourg gnoxod Ajeurl 03 snolod-ucu Anmsoroqg
2 SYOIN ¥ 03 2/1~% SUOI ¥ 03 2/1-€ SUOIW SSoUPIRH
[Inp Lyjares of [[np Imp I19351U]

QuUI[TBISALD QUII[BISAIO OITIXO
pouiels aury o) WNIpew —-OJO0TUI O} POUTEIS WnIpaul —0X0IW 0] poute.rd WNIPoW oL
Ava8 pue uej Io Aead pue uel 03 Jmq 10700

91IyM 03 JIng Ing peryow pue fuey {jrng porpow pue fAexs {uej ffgnqg

oU0ISpuUEg 2Twolog snosoe[[18ay STUIOTO edAy, o0

("uoD) SID0Y AUVINTNIAIS




podplx o3 pejuep

paspix o3 peid Io pejuap

99BLING

pue ‘yjoowis o} ySnox pue ‘yjoowis 01 g3nox oTo1LTE
‘paxayeeom ATYS1Y 01 ysoiz ‘persyjeem ATy3TY 01 YSoIJ [onted
. , . , @y adeyg
Te[ndueqns o} Ie[ndue pepunoxqns 0} Je[ndue aToTIIEg
snoxod Ljouty snoxod Ajoury A18010g
L SYOI 2/1-% SUOW SSeUpPIRH
A[eyo o} [[np £yzree o1 {Inp Jda3sny

QUITBISALD O INIXS
eulT[BISATO00IOTIH -O0JXOTUI 03 PAUTBLd ouly 1A HOL
£Lead pue ymg 10700

0] 23Iym po[pow pue (Lexd UMOX(Q pue {Igng

1ToYD QUOISHIS adA T, o0

(*1u0D) SADOY AUVINIAWIAIS




