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A Study of Weathering Characteristics of Cretaceous Granite in
Kimhae Area due to Artificial Weathering Processes

Jeong-Gi Um

Abstract It is very difficult to capture the weathering characteristics of rock because of limitation caused by time
and space. A new scheme of experiment that includes physical and chemical weathering processes was implemented
on Cretaceous granitic rock samples from Kimhae area to investigate the variations of geomechanical properties
of deteriorated rocks due to artificial weathering processes. The seismic velocity was found to decrease with
increasing artificial weathering cycle. Effective porosity and absorption tend to increase with artificial weathering
processes. The amount of deterioration of rock samples depend on pre-test degree of weathering. Effective porosity,
absorption and seismic velocity can be used as the measure of weathering characteristics of granite in the study
area. Weathering is accelerated by combined effect of physical and chemical weathering processes. The new
experimental methodology conducted in this study has strong capability to analyze the weathering characteristics
of rocks.

Key words Weathered rocks, Freeze-thaw, Chemical weathering, Cretaceous granite

= B Aol digh FIEA A= AERHE AR R Q1% ofgo] mETh o] dqts AAEE Al
Urfjol] Fazsl= wiotr] shteol tiste] B4 9 3lehy F3adS 13-4 o8 Afdstar F3hzlso] mhE
9] A AFEHA EAQASE st QIEEshrgel oJste] AR o] @Adut e AAISH Hastile
o I=E 4 S5E2 T St 27 33580] w2 YSE gl wE St
9] Fo] am Fafo]| ozt Ao Ueidth TE, 58 Y SIS EE AFX A9 Spketol it F35t
A2 F-85H AR = qlek S 9 315y F3hgo] B3 o R dojubs 2AoA] oA Ee B
X5k o] AollA B FAE AT A Y FIEAE st °1|~o}— o]
&85 4= S AeR 7|diErt
siplo] F3el, sa-8ol, et F3t wiobr] st
1. M B olF Mo r FHTT ARIA ofUH Egow g
AR gt olefzo] Sl=dl, ololl= YA =4l H
A =214 9 3k EARHSLE aRbeke F3 ?‘fl g7t WA 2o =gto] op7|E 4= Q7
< Boto] Bt B2 g Ete] E 4 wiEolch
, S I B AtoloflA gLl E4 T2 dutdog rjexna 2%, 5% 9 7
A& BG4S vehdoh et Faolge A2 fof 9 Alojdr) o9t 22 9452 XFE A9
Fo] QPEAS ohteehs] B4 ulet £Re off  orAel Agete 5214 ¢ 35k wistel A= 9 &
& 2783 S 22 dAoA gk
Fatier olv Ay e s & YA £, Bol EASIE Af Lmol o3
WA AR} jum@pknu.ac.kr AolEs 3514 Z-o] lold 4 olr}. ThEie
@Aol 20125] Z,QJ 701 = =1 1o = 2 T MR T
AAF ghg ol ;20129 29 239 B2 ot F A-go] BFH o P ANt =
AA 2L - 20124 24 239 24 Foh= 2 AHH TA A IYsh Sk F

32




Eda} Ashgt 33

5

AFHAA A 2 ) ulE o7 = A
Aoz defA QItiChorley, 1969). F&7]° &
7b Ak shE7|of 9Tt e eluRe
A3 FA] A FEEEo] A FIE Ao
857t titelch

SHAQ THollA] Ae] F3toll et dHte= B2
Ao me e 9 AAFEE S41] Ay
& TFEske Hol S FHd 23] A+ A
(Ruxton and Berry, 1957, Dearman, 1974, Fookes et
al, 1988)5 vl o= AA7MA] sHeres g A
T7F FBER HE SlolA e3E Ade 52-
ool ogt EelA FIEA | ek AT 9,
2003, A& 4] 2], 2004, $-2} 3t 2007, 3} Al 2009,
7] 2|, 2009, 73735 2, 2011)9} eI E ¢
A epeht s E5k akehA FEEA o Wk (-}
gl 2004, o] €], 2007, 9] €], 2009, F¥7E 2,
2009)7} & o]Eck 7|2 sYH e F3hAS
Aol ot A H- 2] FFol wE oA
=49 W3kE F35HA UEilie, S2-gsfoll osiAl
T a2 9 A=) A5kE vEhd
oy 2 ol AES B Eie 38hA Ay
of 7)&3 54T S wE ATl 4
of thgk B At XFgk Ho| Stk HI/HA| =
oo e Eu|A U 3o FIt BRor Y
Hof| o} WSt 419 A|dFsha] 54 st of
o 122w m gk Aok

o] At HT B2 ANREEE Aol A7 A
e AeliAl Ao Exsts wolr] stetol o

ol
—
rr

TS

of rr

%
sto] FA-5) 2 SIFSAFS BEH O Sas)
e S EC DR R
HEAe] wsks At B3, o] Gt =5W
ATATE 7)o 4 B ol That ALATHY
3} 41, 2009) 2 B} M) FU Aol that A7A

(@77] 91, 20099k wlaste] 54718 Falol
Rse wase

M

2. A7

12

o XISy

ATA L AARA Hjet] Bgete] BEBHE B4
g oA Aefolu] B3} wAM AR Sust ks
Quhe AVaRIh Rk Fokagel olsto] ehube] o
go] MZRE BAIR QAET g o] w59
ok A GRS TS AT SR A

1A
ol
ok
rr
i
>
Lo
3 oo
sl
:‘m
rr
B
T

kel Asjshderos BRd 4= o

CES BE]

~
)
=
flo
>
o
>
~~
~
e
x
of
~~
/@)
N
o=
i
pa
=~
=)

o
"
e
ox

i)
H}ZU

o
)
u
f1
%0,
£
>
%
i)
o
o
u
B3
52

© A3 The] AFgAe] riiA(zoning) S Holi
AOR Hop WALt SR Ao= e T
mo} ZYHE R WAElo] UehdS o 4 Itk
SNekaeU(Fig. 20)2 4%, AHH, A wom 3
TAFEO] FREM Fem, 24, HUA(Ch) Sol
BAHBEE FHE AL w0l E(perthite) =
Uk AR, AR B AdEe] Aemsky i
ol EAHoR Lepdeh, w3l Some} ZyAo] i
Yoz wasel thehd o] E4olct. A4 =17]
7h jRE | mm WOIE =4 gpou], AR o] 5

mm Wjele] & ZAAoa vjepdrt.

YT FEOEe R RSl

o] AFroflA] ARERE AlRE] 27| FReEZ 71Eel
W% B2 7)%(Dearman, 1974, IAEG, 1979, ISRM,
1981)% A gstglom Alzo] WAL, WA 5 239
Falels FRHoR PEstel AhdoR BRsk
o 24 2418 o ola4el Foksgol £
sEiglon], olo] w2 2k BAxe] Wslrt 2=l
Table 1& QHARe] 27] Hshal 2y 9 FoH52
st qlek dpAlele] Shiehe QAT 9l Histue
of we} I53(F: fresh), II53(SW: slightly weathered),



34

(b) Kimhae granite

\_?

Fg. 1. Photographs, in cross and open polarized light, showing minerals in Jinhae and Kimhae granite.

(a) F group

(c) MW group

Fig. 2. Photographs of selected rock specimens

(d) HW group
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Table 1. Pre-test sample index properties

. . Seismic velocity(m/s) .
Location Specimen ID n(%) Degree of weathering
Vp Vs
TB5-1-13(1) 0.587 5035 2582
TB5-1-13(2) 0.532 5035 2653
Jinhae TB16-1(1) 0.318 4650 2842 F
BHI1-1(2) 0.347 4960 2682
BHI1-1(3) 0.759 4500 2583
TB5-1-5(1) 1.252 2937 1685
TB5-1-11(6) 1.124 4168 2484
TB16-1(3) 1.934 3496 1998
Jinhae
TB16-1(4) 1.608 3996 2361
TB16-1(7) 0.863 4522 2539 Sw
NBB32-1 0.957 4426 2483
NBB14-1(1) 0.970 4718 2414
NBB14-1(3) 1.443 4582 2400
Gimhae
NBB14-1(4) 1.100 4666 2621
BHI1-1(1) 0.998 4805 2147
TB16-1(6) 3.615 2100 1295
Jinhae
TB16-1(8) 3.606 1926 1042
MW
NBB16-1(1) 9.562 1973 1080
Gimhae
NBB16-1(2) 3.772 2367 1529
TB2-3 5.391 1342 969
TB3-4(1) 6.561 972 678
TB3-4(3) 7.088 1031 615
Jinhae
TB3-4(4) 8.848 827 477 HW
TB3-4(6) 6.277 1391 778
TB3-4(8) 7.080 1080 649
Gimhae NBB40-1(1) 6.976 1242 695
n: effective porosity, Vp: P-wave velocity, Vs: S-wave velocity
MSE(MW: moderately weathered) IVSEHW: highly  $J3F A2& AdF-FsHFo] A=E ATt
weathered) 5 4712] S 1Fo® £RT 4 ok 2 SA-Fo= FAY HEolU 3= Woll Eo] &9l
zre] Feksaoll sidsh= EH%J# Ql A&7} Fig. 2 FEo] lojof AvpHolBR UFHHE o83t -
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Fig. 3. Photographs of double soxhlet extractors
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Fg. 4. Plots between effective porosity and freeze-thaw cycles
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Fig. 5. Plots between absorption and freeze-thaw cycles
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Fig. 7. Plots between S-wave velocity and freeze-thaw cycles
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Fig. 8. Plot between effective porosity and freeze-thaw
cycles with leaching experiments (C: 10 days of
leaching)
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g. 9. Plot between absorption and freeze-thaw cycles with
leaching experiments
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Fig. 10. Plots between seismic velocity and freeze-thaw cycles with leaching experiments
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Table 2. Results obtained from ICP analysis

Specimen ID and Na' Mg2+ K Ca>"
degree of weathering| (ppm) | (ppm) | (ppm) | (ppm)
BHI-1(2) F 2171 | 057 | 4591 | 820
BHI1-1(3) SW 35.20 0.39 34.89 9.99
NBB14-1(3) SW 38.31 0.36 33.89 5.27
TB5-1-5(1) SW 37.64 2.51 45.89 | 64.18
TB16-1(6) MW 54.50 0.00 7733 | 47.04
TB 2-3 HW 83.98 2.28 71.14 | 3843
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