
Appendix 5-1

Geornechanics Laboratory Reporf



r . o&tErr\E

The purpose of thls lnvestlgatlon was to deterrnine the uniaxlal carpresslve

strength ard elastlc nrcdulus of coal from the Genwal mlne, Huntlngton,

Utah. Ttre work ls part of the prellminary studles for developlng a baslc

conputer rcdel of the mlne grourd. The test results were used as part of

the data lnput for the rheologlcal analysls (uslng SGIrs proprletary

conputer code REI'I) ard wlll be utlllzed later ln supportlng the

lnterpretation of the reasurerent of in sltu stress states.

2. SAI'{PLE SPEIFICATIONS

Coal blocks obtalned from the mlne were ort to produce rectangrular sanples

(ftg. A-l ).  Ttre sanple dlnenslons vary fronr 2.5x2.5x4.0 ln. to 3.0x3.0x5.0

ln. The sarrple densltles were calculated from the welght ard dlrenslons.

Table I sunnrarlzes the sanple dlnenslons ard denslties. Perperdlorlarlty

ard parallellsm of the sanples, partlcularly between the loadlng surfaces,

vere malntalned to less than 10 devlatlon. Prlor to testlng, all sanples

were left alrdrled for at least 24 hrs. The preparatlon was made such

that the loadlng dlrectloh was notrnal to the beddlng planes.

TABLE l. Coal Sarple Speclficatlons

Dlnrenslons
( l n .  )

2.47x2.79x4.27

2.67x3.  04x4.30

2.98x3 .  I  3x4 .98
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Density
?

lb/ft '  (q/ce)

8 t .0  (  1 .30)

83 .7  (  r .34  )

81 .5  (  r .3 r  )

82 . t  (  r .32 )

Sarrqlle No.

ct -r -2-uNr

C3a-l -2-UN2

c7-r -3-uN3

Weight
( lbs)

r  .38

I  .59

2 .19

Average

TVo rnajor sets of pre-ocisting cracks

The sets of cracks were perpendicular

were observed in the coal blocks.

to the bed.Jing planes and at an angle

f t - t
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of about aso to eactr other. The crack spaclng was about 5 ln. The test

sarples were prepared as ruch as possible to avold these cracks.

3. TEST MEIT{OD

Ttre coal sanples were loaded unlu<lally to fallure, uslng a Forney testlng

machlne (nrcdel FT-21 ). The load on the sanple was calcrrlated fronr o1l

pressure tnjected lnto the loadlng rarn b'y reans of a hydraullc hard punp.

The pressure was reasured to the nearest l0 psl, whlch was eqrrlvalent to a

280-lb load on the ram. The vertlcal (ar<lali deforrnatlon of the sanple was

ronltored uslng a dlsplacerrent d!.al gauge (+0.001-1n. accrrracy). Ttre

sarple was loaded at an approxlnate rate of 500 lbs/mln. Teflon sheets

were placed between the loadlng plates ard salrple erd surfaces to reduce

the frlctlon at the lnterfaces (ffg. A-2).

The fallure load was recorded ard the fracture patterns rnapped. Ttre

unla:<lal conpresslve strength ard Young's nnduLus was evaluated frcrn the

load-dlsplacenent cLrrves.

4. IEST RESULTf;

Table 2 sumarizes the results frorn coal testing. The uniaxlal copresslve

strength arxl Young's radulus average l82l pst ard 2?0 ksl, respect,lvely.

the strength was calculated assurnlng that the cross-sect,lonal area of the

sanple remalned unchanged durlng loadlng. The Young's tnodulus was lrEasured

trorn the tangent at 50t of the fallure stress.
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?ABLE 2. Sunnrary of Test Results
' 

Unlo<lal
Conpresslve Strength Yourrg's l,tsJulus

Sanole Ntr. pst (t'tpa) ksl (Gpa)

c r - r -2 -uNt  1308  (  9 .01  )  t53  (  t .05 )

C3a- l -2 -UN2 t74B (12 .29)  I  74  l t .ZO)

c7- r -3 -uN3 2406 (  16 .58  |  294 (2 .03)

Average  l82 l  (12 .55)  207  (1 .43)

vertlcal frac*,ures were Lrduced at the fallure stress (Flg. A-3). rhls
lrdlcates lack of frlct.lon on the sanple loadlng surfaces. Sanple tlN3
ylelded hlgher conpresslve strengrth and Young's rnodulus than sanples UNt
ard UN2 before testlng. Thls ts attrlbutect to tlre fact tlrat sanple UN3 was
free of pre-exlstlng cracks, whlle at least two cracks were observed on the
sr.rfaces of sanples UNI ard UN2. Flg. A-4 lllustrates the a<lal stress-
straln c-urves of sarrples UNl, UN2, ard UN3.

5. CONCLUSIONS

Unlar<lal conpresslon tests were perforned on three rectangnrtar sarples of
coal from Cenwal mlne, Utah. The average compresslve strengrth ard Young's

modulus obtalned were l82l pst ard 207 ksl. V{lde ranges of strength ard

stlffness were observed arrcng the sanples due to the presence of pre-

o<lstlng cracks. An lntact coal sarple provided strength ard stlffness
values of 2406 psl ard 294 kst, respect,lvely (1.e., sarple [N3).

These nechanical propertles were used as part of the data lnput for

rheological analyses of the ntine ground and wlll be used later in support

of the lnterpretatlon of in situ stress n€asurenents.
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FIG.  A-1 .  Rec tangu lar  b lock  samples  o f  coa l ,  p repared fo r  un iax ia l  compress ion  tes t
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F IG .  A -2 .  Coa l  s . r n tp l e  p l aced  on ' l oad i t t g  n rac l t i t t e .
d i a  I  gauge  measu res  ax ia  l  de f  o rn ta t i o t t .
p l  aced  be  t r ' r een  san rp  I  e  end  su r f  aces  and
to  reduce  i  n t e r f ace  f r i  c t i  on .

Di spl  acement
Tef lon  sheets

load ing  p la ten
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FIG.  A-3 .  pos t - tes t  samples  o f  coa l  showing ver t i ca l  f rac tu res  induced by  un iax ia l  load ing
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Axia l  Stnain (ml l l ls t ra lns l

F IG .  A -4 .  Un iax ia l
f ree of

Ax ia l  s t ress -s t ra in
h ighes t  s t reng th .

tes t  resu l  t s :
f rac tu res  g i  ves

curves  f rom coa l  tes t ing .  Sample  UN3


