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P D = Specimen diameter
d = Point load diameter
P = Applied pressure
t = Specimen thickness
x = Horizontal distance from loading point

y = Vertical distance from loading point
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“Theoretical and Experimental Studies to Determine Compressive and Tensile Strengths of Rocks, Using
Modified Point Load Testing”

Principal Investigator: Kittitep Fuenkajorn

Co-Investigator: -none-

Funded by: Thailand Research Fund (2N}

Amount: 669,000 Bahts; Period: December 2000 - November 2001

“Mechanical Performance Assessment of Rock Salt Formations for Nuclear Waste Disposal”

Principal Investigator: Kittitep Fuenkajorn
Co-Investigator: -none-
Funded by: Thailand Research Fund {(8Y07), Bangkok

Amount: 1,397,800 Bahts; Period: February 2001 — January 2003 (2 yrs.)

“Development of Design Criteria for Salt Solution Mining in Korat Basin”
Principal Investigator: Kittitep Fuenkajorn

Co-Investigator: -none-

Funded by: Suranaree University of Technology, Nakorn Ratchasima
Amount: 43,000 Bahts; Period: June 2000 - December 2000
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{(4)  “Design and Analysis of the Keystone Gas Storage Prdject Salado Salt Formation, Winkler County, Texas,
Using a Time-Dependent Finite Element Method”
Principal Investigator: Kittitep Fuenkajorn
Co-Investigator: -none- |
Funded by: Unocal Corperation, Sugar Land, Texas
Amount: US $15,000; Period: June 2000 - October 2000

(5)  “Design Optimization and Analysis of Solution Cavern Field in Salt Formations, Northeastern Thailand”
Principal Investigator: Kittitep Fuenkajorn
Co-Investigator: -none-
Funded by: Suranaree University of Technology, Nakorn Ratchasima

Amount: 91,000 Bahts; Period: QOctober 1999 - September 2000

(6)  “Feasibility Study of Patential Waste Repository in Rock Salt in Northeastern Thailand”
Principal Investigator: Kittitep Fuenakjorn
Co-Investigator: -none-

Funded by: Suranaree University of Technelogy, Nakorn Ratchasima

Amount; 50,000 Bahts; Period: June 1599 - December 1999

(7)  “Design and Analysis of Liquified Petroleum Gas Storage Cavemns of Amoco Wells”
Principal Investigator: Kittitep Fuenkajom
Co-Investigator: -none-
Funded by: International Gas Consulting, Inc., Houston, Texas

Amount: US$ 17,000; Period: February 1998 - August 1998

(8)  “Feasibility Design of Gas Storage Caverns of UNOCAL in Hutchinson Salt Formations™
Principal Investigator: Kittitep Fuenkajorn
Co-Investigator: -none-
Funded by: International Gas Consulting, Inc., Houston, Texas

Amount; USS 14,500; Period: June 1997 - December 1997

(9 “Feasibility Design of Pit Slope and Underground Supports for Don Mario Mine, Bolivia”
Principal Investigator: Kittitep Fuenkajorn
Co-Investigator: -none-
Funded by: Orvana Empresa Minera Paititi S.A., Santa Cruz, Bolivia

Amount: US$ 43,000; Period: August 1997 - February 19938
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“Feasibility Design of the Underground Supports and Layout for Pegasus Gold Mine”
Principal Investigator: Kittitep Fuenkajomn

Co-Investigator: -none-

Funded by: Diamend Hill Mining, Inc., Townsend, Montana

Amount: US$ 22,000, Period: September 1996 - January 1997

“Development of the Quality Assuarance Program for the Neuclear Waste Repository Seals at Yucca
Mountain, Nevada”

Principal Investigator: Kittitep Fuenkajorn

Co-Investigator: -none-

Funded by: Southwest Research Institute, San Antonio, TX

Amount: US$ 65,000; Period: March 1994 - February 1995

“Analysis and Design of the Supports for Rock Slope at Morenci Copper Mine”
Principal Investigator: Kittitep Fuenkajorn

Co-Investigator: -none-

Funded by: The Winters Company, Tucson, Arizena

Amount: US$ 12,000, Period: January 1954 - March 1994

Fuginudteiiau 4 Tasans Aeanlil

"Design of Fracture Grouting in Anhydrite Bed"

Principal Investigator: Jaak J.K. Daemen

Co-Tnvestigator: Kittitep Fuenkajorn

Funded by: Sandia National Laboratories, Waste Isolation Pilot Plant, New Mexico

Amount: US$ 203,000; Period: July 1991 - June 1993

"Salt Permeability in Retation to Stress State and Cavern Design”
Principal Investigator: Shosei Serata

Co-Investigator: Kittitep Fuenkajorn

Funded by: Solution Mining Research Institute, Woodstock, Illinois

Amount: USS 60,000; Period: August 1991 - January 1992



23

{3}  "Geomechanics Investigation of Compresses-Air Energy Storage in Salt Cavern”
Principal Investigator: Shosei Serata
Co-Investigator: Kittitep Fuenkajorn
Funded by: Electric Power Research Institute, Generation / Storage Division, CA

Amount: US$ 22,000; Period: July - December 1991

(4)  "Laboratory and Field Stuciies of Tuff Sealing Performance”
Principal Investigator: Jaak J.K. Daemen
Project Manager: Kittitep Fuenkajorn
Funded by: US Nuclear Regulatory Commission, Washington, D.C.
Amount: US$ 180,000; Period: January - December 1990
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Book:
Fuenkajorn, K. and J.J.K. Daemen (authors & editors), 1996, Sealing of Boreholes and Underground Excavations
in Rock, Chapman & Hall, London, 322 pp.
Technical Papers:

Fuenkajomn, K., 1999, “Geohydrological Integrity of Sterage Caverns in Salt Formations,” Symposium on
Mineral, Encrgy and Water Resources of Thailand, October 23-24, Chulalongkorn University, Bangkok,

pp. 270-275.

Fuenkajorn, K. and J.C. Stonmont, 1997, "Geomechanics and Geohydrological Issues in," Mine Sealing," 7997

SME Annual Meeting & Exhibit, Denver, Colorado, February 24-27,

Fuenkajorn, K. and J.JK. Daemen, 1997, "Mine Sealing: Design Guidelines and Considerations,” Tailings and

Mine Waste ‘97, Colorado State University, Fort Collins, January 13-17, pp. 59-68.

Fuenkajormn, K. and JJ.K. Daemen, 1996, "Design Guideline for Mine Sealing,” The 1996 Arizona Conference,

Tucsoen, Arizona, December 8-9.

Fuenkajorn, K. and JJ.K. Daemen, 1996, "Sealing of Boreholes in Rock - An Overview," Proc. 2nd North

American Rock Mech. Symposium, Montreal, Quebec, Canada, pp. 1447-1454.
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South, D.L. and K. Fuenkajomn, 1996, "Laboratory Performance of Cement Boreholes Seals,” Sealing of

Boreholes and Underground Excavations in Rock, Chapman & Hall, London, pp. 9-27.

Daemen, J.1.K. and K. Fuenkajorn, 1996, "Design of Boreholes Seals - Processes, Criteria and Considerations,"

Sealing of Boreholes and Underground Excavations in Rock, Chapman & Hall, London, pp. 267-279.

Fuenkajorn, K., 1996, "Overview of Research Effort on Sealihg of Boreholes, Shafts and Ramps in Welded Tuff,”
Proc. Workshop on Rock Mechanics Issues in Repository Design and Performance Assessment,

September 19-20, 1994, Washington, DC.

Ghosh, A., K. Fuenkajorn and J.JK. Daemen, 1995, "Tensile Strength of Welded Apache Leap Tuff:
Investigation of Scale Effects," Proc. 35th U.S. Rock Mech. Symposium, University of Nevada, Reno,
June 5-7, pp. 459-464.

Fuenkajorn, K. and 8. Serata, 1994, "Dilation-Induced Permeability Increase around Cavemns in Rock Salt," Proc.

Ist North American Rock Mechanics Symposium, University of Texas at Austin, June 1-3, pp. 648-656.

Stormont, J.C. and K. Fuenkajorm, 1994, "Dilation-Induced Permeability Changes in Rock Salt," Proc. 8th
International Conf. Computer Methods and Advances in Geomechanics, Morgantown, West Virginia,

May 22-28, pp. 1296-1273.

Fuenkajorn, K. and S. Serata, 1993, "Numerical Simulation of Strain-Softening and Dilation of Rocks Salt,"
International Journal of Rock Mechanics and Mining Sciences, Vol. 30, pp. 1303-1306, presented at the

34th U.S. Symposium on Rock Mechanics, June 27-30, University of Wisconsin, Madison.

Crouthamel, D.R., K. Fuenkajorn, and I.1.K. Daemen, 1993, "In Situ Flow Testing of Cement Borehole Plug in
Welded Tuff," Iuternational Journal of Rock Mechanics and Mining Sciences, Vol. 30, pp. 1503-1506,
presented at the 34th U.S. Symposium on Rock Mechanics, June 27-30, University of Wisconsin,

Madison.

Fuenkajorn, K. and J.J.K. Daemen, 1992, "An Empirical Strength Criterion for Heterogeneous Tuff)" Engineering

Geology. An International Journal, Elsevier Science Publishing Co., Vol. 32, pp. 209-223.

Fuenkajorn, K. and J.J.K. Daemen, 1992, "Drilling-Induced Fractures in Borehole Walls,” Journal of Petroleum

Technology, Society of Petroleum Engineers, February, Vol. 44, No. 2, pp. 210-216.

Fuenkajorn, K. and J.J.K. Daemen, 1992, "Borehole Sealing,” Compressed-Air Energy Storage: Proceedings of
the Second International Conference, Electric Power Research Institute, July 7-9, San Francisco, CA, pp.

5.1-5.21.
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Fuenkajorn, K. and S. Serata, 1992, "Geohydrological Integrity of CAES in Rock Salt," Compressed-Air Energy
Storage: Proceedings of the Second International Conference, Electric Power Research Institute, July 7-

9, San Francisco, CA, pp. 4.1-4.21.

Serata, S. and K. Fuenkajorn, 1992, "Discussion on 'Engineering to Reduce the Cost of Roof Support in a Coal
Mine Experiencing Complex Ground Control Problems' by A.W. Khair and S.S. Peng," Mining

Engineering, Vol. 44, No. 11, p. 1369.

Serata, S., K. Fuenkajorn, J. Townsend, and M. Silverman, 1992, "Development and Applicability of Stress
Control Method in Underground Coal Mining," Proc. 4th Conf. Ground Control for Midwest U.S. Coal

Mines, November 2-4, Mt. Vernon, I1.

Fuenkajorn, K. and 8. Serata, 1992, "Finite Element Mode| to Predict Permeability Increase around Salt Cavern,"
SMRI Paper, presented at the Solution Mining Research Institute, Fall Meeting, October 19-22, Houston,

Texas, 34 pp.

Serata, S. and K. Fuenkajorn, 1992, "Finite Element Program "GEQ' for Modeling Brittle-Ductile Deterioration of
Aging Earth Structures,” SMRI Paper, presented at the Solution Mining Research Institute, Fall Meeting,
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TEST DIAMETER NUMBER OF
ROCK TYPE NOMINAL L/D
METHODS (inch) SAMPLES
1) Sandstone ucs 2 2.5 10
UCSE 2 25 5
2 0.5 10
BZ 3 05 10 l
4 0.5 10
TR 2 2.0 10
1 Lid=25 10
MPL 2 L/d=25 10
3 Lid=25 10
4 Lid=25 10
2) Granite UCsS 2 2.5 10
UCSE 2 25 5
2 0.5 10
BZ 3 0.5 10
4 0.5 10
TR 2 2.0 10
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TEST DIAMETER , NUMBER OF
ROCK TYPE NOMINAL L/D
METHODS (inch) SAMPLES
1 L/id=25 10
2 Lid=25 10
MPL
3 Lid=25 10
4 L/d=235 10
3) Marble UCs 2 2.5 10
UCSE 2 2.5 5
2 0.5 10
BZ 3. 0.5 10
4 0.5 10
TR 2 2.0 10
1 Lid=25 10
2 L/id=2.5 10
MPL
3 L/id=2.5 10
4 Lid=2.5 10
4) Basalt UucCs 2 2.5 10
UCSE 2 2.5 5
2 0.5 10
BZ 3 0.5 10
4 0.57 10
TR 2 2.0 10
1 L/id=2.5 10
2 Lid=25 10
MPL
3 L/id=2.5 10
4 L/d=25 10

*d = Modified Point Load Test

UCS = Uniaxial Compressive Strength Test

UCSE = Elastic Modulus Test in Uniaxial Compression

BZ = Brazilian Tensile Strength Test

TR = Triaxial Compressive Strength Test

MPL = Modified Point L.oad Test
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4.1.1.

ATINATOULTINA TULNUAYY (Uniaxial Compressive Strength Test)
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msmaﬁmusaﬁaLmumﬁmﬁau (Brazilian Tensile Strength Test)
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Mean Compressive Average Elastic
Rock | Average (mm) Number of | Density
L/D Strength, O Modulus (GPa)
Type Specimens | (g/cc)
Diameter | Length {MPa) E, E, E,,
Sandstone| 53.39 |[138.46| 2.59 10 2.62 87.7+12.8 11.49 | 830 | 11.30
Marble | 53.40 [138.23] 2.59 i0 2.75 76.4 £9.3 25.09 | 19.64 | 24,31
Basalt 5348 |[137.53| 2.57 10 2.82 155.3 £42.2 20.77 | 17.45 | 20.88
Granite | 53.67 [137.79| 2.57 10 2.68 117.29 £19.5 25.71 | 20.51 | 25.77
GI"ITN?; 3 Nﬂﬂﬁ‘lflﬂﬂ'ﬂ‘]_luﬁﬁﬂkmﬂll'i'l“qlm
Average (mm) LD Density | Number of Mean Brazilian
Rock Type
Diameter | Length (g/ce) Specimens Tensile Strength, O

Sandstone 38.15 21.34 0.56 2.57 10 8.010.8

- 53.50 26.85 050 | 259 10 927709

74.20 35.02 0.47 2.58 10 82114

99.45 48.48 0.49 2.58 10 6.8 10.9

Marble 22.43 11.19 0.50 2.64 10 226 %12

38.51 19.07 0.50 2.65 10 212115

53.96 2748 0.51 2.65 10 224122

67.39 34.09 0.51 2.66 10 21.5%1.6

Basalt 37.78 18.80 0.50 2.88 12 19.0 5.1

53.43 28.04 0.52 2.77 12 16,0149

74.17 36.06 0.49 2.80 10 12.313.6

99.86 48.72 0.49 2.75 10 11.0£3.6

Granite 53.14 25.62 0.48 2.62 10 9.87+1.9
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4.1.3. ATTNATDULLT qnw"lummmu (Triaxial Compressive Testing)
IREUTUMINATOUMMIATIIY  ASTM  D2664-86  lasldriudiediagynss
nszuenfitlvAdRIgHENA 54 mm uaz LD = 2 Audlodieaz Id5uanudy
dousen (o) anmssannuiy TaedylaTasaadannudufiasfumud ey
YoLANZITUAI061 FemInaTouTiufIeg Az AL 10 FI0draiu
Srwazdvane Ui
- Viugou AuNTI naziuunTie Maseglunszuiumsnaaey
- Huvzveasd neaevaiaGeuios

wamsnaaeud ldduiumsnagen lludiaginaeglumsian 4

ﬂ'l‘iN'?l 4 HamsnaaaunsIna luaiuuny

Average (mm) Density O, O,
Rock Type Specimen No. L/D
Diameter | Length (g/ec) (MPa) {MPa)

BA-03-01-TR-01 53.39 110.43 2.07 2.82 109.9 1.7
BA-11-01-TR-02 5338 110.21 2.06 2.82 144.8 35
BA-13-01-TR-03 53.37 111.00 2.08 2.84 272.3 20.7
BA-13-03-TR-04 53.40 110.28 ] 2.07 2.82 191.1 138
BA-13-04-TR-05 53.38 110.52 2.07 2.83 401.3 27.6

Basalt BA-13-05-TR-06 53.41 110.48 2.07 2.84 212.4 6.9
BA-13-06-TR-07 53.43 111.96 2.10 2.84 162.8 5.2
BA-13-07-TR-08 5341 110.68 2.07 2.84 426.2 414
BA-13-08-TR-09 53.35 111.73 2.09 2.84 345.6 345
BA-13-10-TR-10 5341 111.54 2.09 2.83 360.2 13.8
BA-13-02-TR-11 5339 106.57 2.05 2.82 115.7 1.7
MB-26-11-TR-01 53.39 100.81 1.89 2.65 34 109.5
MB-26-12-TR-Q3 54.00 100.37 1.86 2.65 20.7 165.1
Marble MB-26-07-TR-04 54.11 100.12 1.85 2.65 6.9 119.8
MB-25-10-TR-05 54.00 102.83 1.90 2.66 13.8 1244
MB-25-08-TR-06 53.39 100.72 1.89 2.64 1.7 76.2
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Modulus Test in Uniaxial Compression)
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4.2. miveaeuganANUDLUIIAEU (Modified Point Load Testing)

= @ ) T =y 1 T ' é =y o 1
asnageu 1d1sHuMedumazyianiviad iy dezuilsnitumuivesiuaietig
1A 1 89 3 memnaduiIguina1aime Tasrznageundasidiuron NN U106 1uaE
¥ 1
wewna (d) awedu  lasmisnagenldiimsAadaunieansanianisgudadae  High-precision
. 0 o 0 (=) [ s d' | 1 J d‘ é ] Fl r
digital gages laofasduiiunminagey uazdnulaslsuljunielioadisnomns Fegals ludanm

Fouay 30

:' d. = &
Tumaudi 5 : MIINTIZHNANI TNARDS
T ¥ ] 1
waminaan lninduaeuh 4 tnadldgminnasnaeumeduemudete 1A (Reliability)

3 o o o P R 3 T
voudoya uasa T TaUN A A NUTNRNENIAEA Feduiumsgaislinifesas 30

Fuaaui 6 : MIa jUNatarnSITHU IO

Tda v s uHUA N WAL

1 L] t = s a8 g/ = | ¥
9. ﬂ]iﬁl'ltl‘ﬂ@ﬂ!ﬂﬂiuiﬂﬂ MFIHAUNTIUIDY NIFTINTNEVUAT HONDUUNUNNIEIND iy

or = [ =
Sy lunnsdutiunis-

a ﬂv d' X &
10. MyuouneIiuglassansetlym
at A = s L} = ﬂ' [ ¥y ] 19 -1
msiamIon uaznisnaaeuiuiesiiglas saii Idain i uegiie fie
= Ls = o He - ~ [ o ¥q
1) AHUFIaRLaTHHUATUATAMRONUINATOULA LMY H1IH 1Fna i lumseis
& o o o l(lyd o \ P dy =1 = 3 = o 9
%3 1A ABIZA LU AT 2-3 fIDUF0TY  WaNIINNANULTIURINNRY 2 ¥da W1l
a a2 w o & 1 =1 g/ o o 1 -:w
W wazluledafianidovsestnasinGy  wazlgonannulumsdgdasalivaiiumauny
[} o ar =3 Sy Yo o [ ¢ g
a1 Isfisnu madaweud ldduiunisgareeuyseiuda
A‘ = ; 2 a
2) \509nANYL ELE-200 (inaenaaauaaunia) dossearlumsmaasuiiunauiy mse

A Qe ar ¥ ﬁ'
G

3 & e o Cw o ¥ A A =2 2y
11N’mUm1uau1%a1umu%1u’auu1ﬂ ﬂﬂﬂﬁﬂﬂﬂﬂﬁi‘]ﬂ“@ﬂ"ﬁ L‘Sﬂuﬂ'ﬁﬁﬂuiuﬂ'\ﬂﬂ'ﬁﬁﬂ‘ﬂ'\uﬂﬁﬂ



12

] o oA o C‘. [ ) ¥
11. l.mutﬂiﬂ"I!‘H‘Hﬂ'li‘ﬂi@ﬂﬂﬂﬁiﬂﬂ%:’,ﬂﬂu‘lﬂ@ﬂﬂul‘lj

Junou T2

Y Y Ly sa oo b
1. MIAUAIUNSINUITHITYNIIUDY

=4 o n o '
2. ﬂ’l'iiﬂ'i_lllﬁgﬂﬂm? BUHUATIDYUN

o d =a o 1
- MITITIVLAEMTIOUVHUAIDIN

- MITARTINHUA 0 NA M T UM AT

3. msfiny A ungpivesna lnnisuanye iy

E
3.1 MasanguyIni

32 ﬂ]iﬁﬂ'ﬁﬁ%ﬂjUUﬁTu?mL%ﬂﬁ']LﬂﬂmN

= g .- .
ARUWARDT Finite Element Analysis

4. msnaaludeal fiidn:

» k4
4.1 mynageuiaad udeyaiugn

42 nrnaasuganauuuliunlfou

5. mﬁmswzﬁwamsmnm

5.1 Mydeneianuduiufuan i >
=] L)
gV

5.2 MwTsRauduRUS Y T INg

A 4

qera luaunuy

6. n3aglnanaznnleus eI >

A
v

o oar a & [ a 1Yy Y v 9 & 1 &
Iﬂﬂﬂ'li’l‘l]tﬁ]%ﬂ“l.luﬂﬁﬂﬂ lﬂmuﬂmﬁuaqﬂuﬂm 8 UASMIMINUIIHYNUY FIAIANINTTU

mo o g o i o
Iﬂiw‘lﬂ'l‘i']‘ﬂﬂﬂﬂ‘l"illﬂil&ﬁﬁ]'ﬁUﬂWJlu'iZUzL'JﬁTﬁﬂWﬂuﬂ

YV & oa W -
12. TafAHRIAT YA HINHT B

-laidi-

(¢ o —

o oA 4
(309M1HE319138 A5, NARINA Lﬂﬂiﬁl%i)

W 1asamsian



1 AL

R o h—
HITMSIRER '—-I—Ulm -EP"

O TSR

s R k74 : b 1 = 75 y
TUNNVDIAIIN [ 7‘/7%
t ~ [ = L ; -E‘r':-&';i__iz_.]‘“a..‘ﬁl"zf]tfﬁ
R winuidomplulaggnns ) =
S T Y
-, A S . wiR . o -,
.."‘.“‘u.nh;‘ ,\\‘" _ - - \%‘f? e ‘R‘P"‘"h."v-‘:::‘ -?__--“ A e
?‘I'LJ"JUG"i‘:J ﬂ/"mm"”ﬂﬁ”gma abCiliatiabthices Mﬂ‘m?(w Al4n AR
School /Institute Tel/Fax. _
Aoodmeemanfa L1 e g5de
Soe veeylndnduaanyumaide sz tilalszmavea,. 2540 P S
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P D = Specimen diameter

d = Point load diameter

P = Applied pressure

t = Specimen thickness

x = Horizontal distance from loading point

y = Vertical distance from loading point
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“Theoretical and Experimental Saidies to Determine Compressive and Tensile Strengths of Rocks, Using
Modified Point Load Testing”

‘Principal Investigator: Kittitep Fuenkajom

Co-Investigator: -none-

Funded by: Thailand Research Fund (2107)

Amount: 669,000 Bahts; Period: December 2000 - November 2001

“Mechanical Performance Assessment of Rock Salt Formations for Nuclear Waste Disposal”

Principal Investigator: Kittitep Fuenkajomn

Co-Investigator: -none-

Funded by: Thailand Research Fund (©¥07), Bangkok

Amount: l,397.,800 Bahts; Period: February 2001 - January 2003 (2 yrs.)

“Development of Design Criteria for Salt Solution Mining in Korat Basin”
Principal Investigator: Kittitep Fuenkajom

Co-Investigator: -notie-

Funded by: Suranaree University of Technelogy, Nakomn Ratchasima

Amount: 43,000 Bahts; Period: June 2000 - December 2000



(4)  “Design and Analysis of the Keystone Gas Storage Project Salado Salt Formation, Winkler County, Texas,.
Using a Time-Dependent Finite Element Method”
Principal Investigator: Kittitép Fuenkajom
Co-Investigator: -none-
Funded by: Unocal Corp.oration, Sugar Land, Texas

Amount: US§$ 15,000 . Period: June 2000 - October 2000

(5)  *“Design Optimization and Analysis of Solution Cavern Field in Salt Formations, Northeastern Thai]and”
Principal Investigator: Kittitep Fuenkajomn
Co-Invesﬁgator: -nene-
Funded by: Suranaree University of Technology, Nakorn Ratchasima

Amount: 91,000 Bahts; ‘Period: October 1999 - September 2000

(6)  “Feasibility Study of Potential Waste Repository in Rock Salt in Northeastern Thailand”
Principal Investigator: Kittitep Fuenakjorn
Co-_investigator: -none-
Funded by: Suranaree University of Technology, Nakorn Ratchasima

Amount: 50,000 Bahts; Period: June 1999 - December 1999

(7)  “Designand Analysis of Liquified Petroleum Gas Storage Caverns of Amoco Wells™
Principal Investigator: Kittitep Fuenkajorn
Co-Invcstiga;or: -none-
Funded by: International Gas Consulting, Inc., Houston, Texas

Amount: US$ 17,000; Period: February 1998 - August 1998

(3) | “Feasibility Design of Gas Storage Caverns of UNOCAL in Hutchinson Salt Formations”
Principal Investigator: Kittitep Fuenkajorn
Co-[nveStigator: -nane-
Funded by: International Gas Ccnsulting, Inc., Houston, Texas

Amount: US$ 14,500; Period: June 1997 - December 1997

{(9)  “Feasibility Design of Pit Slope and Underground Supports for Don Mario Mine, Bolivia”
Principal Investigator: Kittitep Fuenkajorn
Co-Investigator: -none-
Funded by: Orvana Empresa Minera Paititi S.A., Santa Cruz, Bolivia

Amount: USS 43.000; Period:‘August 1997 - February 1998



(10) “Feasibi]ity Design of the Underground Supports and Layout for Pegasus Gold Mine”
Principal Investigator: Kittitep Fuenkajom
Co-Investigator: -none-
Funded by: Diamond Hiil Mining, Inc., Townsend, Montana

Amount: US§ 22,000; Period: September 1996 - January 1997

(1) “Devé[opment of the Quality Assuarance Program for the Neuclear Waste Repository Seals at Yucca
Mountain, Nevada”
Principé.l Investigator: Kittitep Fuenkajorn
Co-Investigator: -none-
Funded by: Southwest Research Institute, San Antonio, TX

Amount: US§$ 65,000; Period: March 1994 - February 1995

(12) “Analysis and Design of the Supports for Rock Slope at Morenci Copper Mine”
Principal Investigator: Kittitep Fuenkajom
Co-Investigator: -none-
Funded by: The Winters Company, Tucson, Arizona
Amount: USS 12,000; Period: January 1994 - March 1994

Jludiauifusuau 4 Tasams dadalui

(1) "Design of Fracture Grouting in Anhydrite Bed"
. Principal Investigator: Jaak J.K. Dagmen
Co-Investigator: Kittitep Fuenkajomn
Funded by: Sandia National Laboratories, Waste Isolation.Pilot Plant, New Mexico .

Amount: US$ 203,000; Period: July 1991 - June 1993

{2)  “Salt Permeability in Relation to Stress State and Cavern Design”
Principal {nvestigator: Shosei Serata
Co-Investigator: Kittitep Fuenkajorn
Funded by: Solution Mining Research Institute, Woodstock, [llinois

Amount: US$ 60,000; Period: August 1991 - Janvary 1992
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{3)  "Geomechanics Investigation of Compresses-Air Energy Storage in Salt Cavern"
Principal Investigator: Shosei Serata
Co-Investigator: Kittitep Fuenkajorn
Funded by: Electric Power Research Institute, Generation / Storage Division, CA

Amoﬁnt: USS$ 22,000; Period: July - December 1991

(4)  "Laboratory and Field Studies of Tuff Sealing Performance”
Principal Investigator: Jaak J.K. Daemen
Project Manager: Kittitep Fuenkajorn
Funded by: US Nuclear Regulatory Commission, Washington, D.C.
Amount: US$ 180,000; Period: January - December 1990
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Tumsrion...

Book:

Fuenkajom, K. and J.J.K. Daemen (authors & editors), 1996, Sealing of Boreholes and Underground Excavations

in Rock, Chapman & Hall, London, 322 pp.

Technical P&pers:

Fuenkajom, K., 1999, “Geohydrological Integrity of Storage Caverns in Salt Formations,” Symposium on
Mineral, Energy and Water Resources of Thailand, Cctober 23-24, Chulalongkom University, Bangkok,
pp. 270-275.

Fuenkajorn, K. and 1.C. Stormont, 1997, "Geomechanics and Geohydrological Issﬁes in," Mine Sealing," 1997
SME Annual Meeting & Exhibit, Denver, Colorado, February 24-27,

Fuenkajorn, K. and J.J.K. Daemen, 1997, "Mine Sealing: Design Guidelines and Considerations," Tailings and
Mine Waste '97, Colorado State University, Fort Collins, January 13-17, pp. 59-68.

Fuenkajom, K. and J.J.K. Daemen, 1996, "Design Guideline for Mine Sealing," The /996 Arizona Conference,

Tucson, Arizona, December §-9.

Fuenkajorn, K. and J.J.K. Daemen, 1996, "Sealing of Boreholes in Rock - An Overview," Proc. 2nd North

American Rock Mech. Symposium, Montreal, Quebec, Canada, pp. 1447-1454.
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South, D.L. and K. Fuenkajorn, 1996, "Laboratory Performance of Cement Boreholes Seals,'? Sealing of

Boreholes and Underground Excavations in Rock, Chapman & Hall, London, pp. 9-27.

Daemen, J.J.K. and K. Fuenkajorn, 1996, "Design of Boreholes Seals - Processes, Criteria and Considerations,”

Sealing of Boreholes and Underground Excavations in Rock, Chapman & Hall, London, pp. 267-279.

Fuenkajom, K., 1996, "Overview of Research Effort on Sealing of Boreholes, Shafts and Ramps in Welded Tuff,”

Proc. Workshop on Rock Mechanics Issues in Repository Design and Performance Assessment,

September 19-20, 1994, Washington, DC.

Ghosh, A., K. Fuenkajom and J.J.K. Daemen, 1995, "Tensile Strength of Welded Apache Leap Tuff:
Investigation of Scale Effects,” Proc. 35th U.S. Rock Mech. Symposium, University of Nevada, Reno,
June 5-7, pp. 459-464.

Fuenkajomn, K. and S. Serata, 1994, "Dilation-Induced Permeability Increase around Caverns in Rock Salt," Proc.

Ist North American Rock Mechanics Symposium, University of Texas at Austin, June 1-3, pp. 648-656.

Stormont, I.C. and K. Fuenkajorm, 1994, "Dilation-Induced Permeability Changes in Rock Salt," Proc. 8th

International Conf. Computer Methods and Advances in Geomechanics, Morgantown, West Virginia,

May 22-28, pp. 1296-1273.

Fuenkajorn, K. and 8. Serata, 1993, "Numerical Simulation of Strain-Softening and Dilation of Rocks Saly,"
International Journal of Rock Mechanics and Mining Sciences, Vol. 30, pp. 1303-1306, presented at the

34th U.S. Symposium on Rock Mechanies, June 27-30, University of Wisconsin, Madison.

Crouthamel, D.R., K. Fuenkajom, and J.JX. Daemen, 1993, "In Situ Flow Testing of Cement Borehole Plug in
Welded Tuff," International Journal of Rock Mechanics and Mining Sciences, Vol. 30, pp. 1503-1506,
presented at the 34th U.S. Symposium on Rock Mechanics, June 27-30, University of Wisconsin,
Madison.

Fuenkajorn, K. and J.J.K. Daemen, 1992, "An Empirical Strength Criterion for Heterogeneous Tuff," Engineering

Geology: An International Journal, Elsevier Science Publishing Co., Vol. 32, pp. 209-223.

Fuenkajorn, K. and J.J.K. Daemen, 1992, "Drilling-Induced Fractures in Borehole Walls,” Journal of Petroleum

Technology, Society of Petroleum Engineers, February, Vol. 44, Ne. 2, pp. 210-216.

Fuenkajorn, K. and J.J.K. Daemen, 1992, "Borehole Sealing," Compressed-Air Energy Storage: Proceedings of
the Second International Conference, Electric Power Research Institute, July 7-9, San Francisco, CA, pp.

5.1-5.21.
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Fuenkajomn, K. and 5. Serata, 1992, "Geohydrological Integrity of CAES in Rock Salt," Compressed-Air Energy
Storage: Proceedings of the Secand International Conference, Electric Power Research Institute, July 7-

9, San Francisco, CA, pp. 4.1-4.21.

Semta; S. and K. Fuenkajorn, 1992, "Discussicn on 'Engineering to Reduce the Cost of Roof Support in a Coal
Mine Experiencing Complex Ground Control Probiems' by A.W. Khair and S.S. Peng," Mining
Engineering, Vol. 44, No. 11, p. 1369,

Serata, S., K. Fuenkajorn, J. Townsend, and M. Silverman, 1992, "Development and Applicability of Stress
Control Method in Underground Coal Mining," Proc. 4th Conf. Ground Control for Midwest U.S. Coal

Mines, November 2-4, Mt. Vernon, 11,

Fuenkajomn, K. and S. Serata, 1992, "Finite Element Model to Predict Permeability Increase around Salt Cavern,”
SMRI Paper, presented at the Solution Mining Reseavu wiawite, Fall Meeting, October 19-22, Houston,

Texas, 34 pp.

Serata, 5. and K. Fuénkajorn, 1992, "Finite Element Program 'GEO' for Modeling Brittle-Ductile Deterioration of
Aging Earth Structures,” SMRI Paper, presented at thé Solution Mining Research Institute; Fall Meeting,

. October 19-22, Houston, Texas, 24 pp,

Serata S. and K. Fuenkajom, 1992, "Formulation of A Constitutive Equation for Salt,” Proc. Seventh
International Symposium on Salt, April 6-9, Kyoto, Japan, published by Elsevier Science Publishers,”

B.V, Amsterdam, Vol. 1, pp. 483-488.

Fuenkajorn, K. and J.JK. Daemen, 1991, "An Empirical Strength Criterion for Heterogeneous Welded Tuff"
ASME Applied Mechanics and Biomechanics Summer Conference, June 16-19, Ohio State University,

Columbus.

Serata S. and K. Fuenkajom, 1991, "Recent Advancement of Stress Control Method,” Longwall USA -
International Conference, June 2-6, Pittsburgh, PA, pp. 265-283.

Fuenkajorn, K. and J.J.K. Daemen, 1991, "Cement Borehole Plug Performance in Welded Tuff," Rock Mechanics
as a Multidisciplinary Science: Proceedings of the 32nd U.S. Symposf;_:m, June 10-12, University of
Oklahoma, Norman, pp. 723-732.

Fuenkajorn, K. and J.J.K. Daemen, 1991, "Brine-Mixed Bentonite Borehole Plugs," Proceedings of the Waste

Management'9! Symposium, Feb, 24-28, Tucson, Arizona.

Fuenkajbrn, K. and J.JK. Daemen, 1988, "Borehole Closure in Salt,” Key Questions in Rock Mechanics:

Proceedings of the 29th U.S. Symposium, June 13-15, University of Minnesota, Minneapolis, pp. 191-
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198.

Fuenkajomn, K. and J.1L.K. Daemen, 1987, "Mechanical Interaction between Rock and Multi-component Shaft or
Borehole Plugs," Rock Mechanics: Proceedings of the 28th U.S. Symposium, June 29 - July 1, University
of Arizona, Tucson, pp. 165-172.

Kulatilake, P.H.S.W. and K. Fuenkajorn, 1987, "Facter of Safety of Tetrahedral Wedges: A Probabilistic Study,"
International Journal of Surface Mining, Vol. 1, pp. 147-153.

‘Kulatitake, P.H.S.W. and K. Fuenkajom, 1986, "Calculation of Minimum Rock Bolt Force and Static
Acceleration in Tetrahedral Wedge Stability,” Geotechnical Stability in Surface Mining, November 6-7,

Calgary, Canada.

Fuenkajom, K. and .J.JLK. Daemen, 1986, "Shape Effect on Ring Test Tensile Strength," Key to Energy
Production: Proceedings of the 27th U.S. Symposium on Rock Mechanics, June 23-25, University of

Alabama, Tuscaloosa, pp. 155-163,

Fuenkajorn, K. and J.J.K. Daemen, 1986, "Rock-Cement Interface Effects on Borehole Plug Permeability," Waste
Management'86: Proceedings of the Waste Management Symposium, March 2-6, Tucson, Arizona, Vol.

2 - High Level Waste, pp. 251-256.
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