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Temperature Effects on the Physical Properties of Boryung Sandstone

and Yeosan Marble
Yong-Kyun Yoon

ABSTRACT. Boryung sandstone and Yeosan marble were thermally cracked at predetermined temperatures ranging 200°C to
600°C. Optical microscopy was utilized to observe thermally induced cracks and physical properties such as specific gravity,
effective porosity & elastic wave velocity were measured. Optical observations show that all crystal boundaries of Yeosan
marble heated to 600°C open and new intracrystalline cracks seem to be occurred in all crystals, but developments of
thermal cracks in Boryung sandstone heated to 600°C are not pronounced. From 200°C upwards, effective porosity and
elastic wave velocity of Yeosan marble are sharpely increased, whereas effective porosity and elastic wave velocity of
Boryung sandstone are weakly increased.

Key words : thermally induced cracks, effective porosity, elastic wave velocity

£ B RIAST aEleke 200°CH A 600°C7ER] 100°C 2o 2 dldxsant. 7 de Wy AT S Amn
71 Ast WARANZ #EE PSR oH, dIdemrt FH Y EE ARG vAs IFE ZAE] sty HlE,
FETSE, BHIEE 58 AT 600°CE ddd Aol g Ev7 #F A =& AYGFA &
Tgo] BT FAer dewon, 23 Widz 4799 2] 4% Aoz FAHNUG. BAAYY Bl &
Tge B4 A=t vekg AeE etk JIAFEH i EASAS 2AG FF A4 g Beele
200°CHE] REISEN SEFAEEY Beyt A8t vehd wEd), BYAgte] Aede WE Axr) 9d 3o
E Z2HHU

HAM : A7, FAETTE, SHTEE

1. M B el At ez AFFo] R4S By F
TEe 4N Bely B AgHEgq g 4%
Al H71E 2B, douR| ARAA, 7 € "R Aoz gejA 7] W) ¢Fd o
FolUx) B|2AA S3 go] Aol gk o = & BFDel FAE 9T FEE ol Aol
Ashe A9 29 Fwe) ote exge wze  Basn”
B gk FEE e 99F e =Y F B d7ME  EI3AGT Xdeide oy
go Wl BE tay, 59 FEUATGE ke  2E AE o) TR T EE BF, 2=
2 oA dMF EMo] ZAEy] Wra o o WE 7L A B=rt 449 2HHEA
Aol go} sleiAE A9 A% g2 duyyr o A= IR 2AEAS AFHd AsiAe
st 9. 94 JFEIAE LUl Zx) o dE&TE 200, 300, 400, 500, 600(°C)= 3tHo
o ZAgoe QuHoE 4 AACA Fuae) Pl EAE dFES BFHY] Azt WA
o8 AFPo] WA WASAT, exyl 2yl  BEE FYFAT =3, TSl FA9 E4F
546 vxe GEE =AY Siste HlE, f A
1) Mg A8 g sty FFE dHEE T8 FHIYTH

A4 ;2004 129 269
17



18 &7 / 3ok -

2. 4N ANEHE

21 MAEHE TN

BREARNE AEdEA F8 7ERE
AAFoln Zgy, BEY FE, ALY, Wy,
HEAN, AojE, WEFEo] BAYE FEZ =3
ok dF MEe dEdAd Aoz &g, 49
3 ZAFe AANNE FEES ALEI 2%
ez gEEd. 49929 2 02~1.2(mm)
o Y= & Holx HF 0.7mm F=r} ©rh

dittie| e WefAe] Fo FHREE Jeht
3, EAAE %% 2 AHY, KA, e, 51
o kg H‘sﬂ“oﬂ 27
E3Hoz faAHD, A5 dajoA
d7l(parting) 7} & gk ‘%v‘sﬂﬁ 27k =7
0.25~11(mm) o] HF ZA7|= 05mm u)9
Age] Z7)E 03mm Bt Ze Aoz yet
dr}t Table 1 oll& zF @4AIR gk R=E4
Z#7F EAIFO) Slch

(cleavage)7}

8o o

Table 1. Mineralogical composition of rock

samples
Mineralogical composition (Vol. %)
Minerals

Boryung sandstone Yeosan marble

Quartz 70 1

K-feldspar -

18

Plagioclase -

Biotite 4 -

Sericite 1 -

Calcite - 99

Opaque mineral 7 -
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Table 2. Material properties of samples

. Boryung Yeosan
Properties
sandstone  marble
Specific gravity 2.64 2.68
Effective porosity(%) 0.44 0.14
Longitudinal wave
. 5,000 3,060
velocity(my/s)
Shear wave velocity(m/s) 2,990 1,970
Uniaxial compressive
190 78
strength(MPa)
Young's modulus(GPa) 66 48
Poisson's ratio 0.27 0.27
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Fig. 2. Microphotographs of Yeosan marble
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