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Abstract : For quantitative evaluation of geotechnical engineering properties such as
rippability and diggability, clear interpretation on the subsurface velocity structures
should be preceded by figuring out top soil, weathered and soft rock layers, shape of
basement, fracture zones, geologic boundary and etc. from the seismic refraction data. It
is very important to set up suitable field parameters, which are the configuration of
profile and its length, spacings of geophones and sources and topographic conditions, for
increasing field data quality. Geophone spacing of 3 to 5m is recommended in the land
slope area for house land development and 5 to 10m in the tunnel site. In refraction
tomography technique, the number of source points should be more than a half of
available channel number of instrument, which can make topographic effect ignorable.
Compared with core logging data, it is shown that the velocity range of the soil is less
than 700m/s, weathered rock 700~1,200m/s, soft rock 1,200~1,800m/s. And the upper
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limit of P~wave velocity for rippability is estimated 1,200 to 1,800m/s in land slope area
of gneiss. In case of tunnel site, it is recommended in tunnel design and construction to
consider that tunnel is in contact with soft rock layer where three lineaments
intersecting each other are recognized from the results of the other survey.

[Keywords] Refraction tomography, field parameters, rippability, velocity structure,
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B AZRA AE sl Y Fakel A PA A Ui 2 gl FASHEE dof s},
a3 AEHA AN Y ) glolA oje} Lol AP Eo] e A 2HAR W7 F
Al FAd A 83 BrIEE QNG Fo7t el

ZMAG S A W ARG APEE o] &3t S A, Aol BAste 47t
B Ao BAY SA Ao (B ALY drH o2 2ASA Hold sBEn. 27
A A Fol AY 3 ZF AFede] FHdole A AA ol (AA) 7 AL ZX
B, APAA Sl A AA dole ZAEG. dEER AAVE 15 °d o 3.5%, 20 4
o 6.5%, 30 "4 W 15% ZAAT. WA BAAFA 4P 8 F4 BAE FHAT
4, AAEY F4E FREA EAde Aol Frt.
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olg} @At wekA ZAIEA A FUE AF 7] AMA e GRS FAE
o #atd AtA e dFetste AL Fodtrh. ARG FAZ 0l BIAHS HEF &
o 71E ARE o] &3t AA Y AFH AAF2E AT 28 A5l AE H
B SEAE sHE st AR FolddE Bed FAFE d& + UH. IYFH
ARRH Y7 AFgrt gAld =@ste wAA (crossover distance, Xa)$ st
F9 2379 FAEY xE ¢ Jd& 9, &2 ALdAH & A AT s, FAH (X)) e
X=2Xa+x°|t}.

2.2 745 A4

A o2 EEAA XAt AHREE £33 AL 5~10m ¥ dgH oz A}
3. o] £33 AL Aol € FAM =G SHE BAV Y BE vay Jr
FAM = deted e 5m, A%< ASE 10me] #3F 34 S Ags g, &Y o] &
AR 1AL AL Arlg= BA vk, B Ao st oA 7H3 Bel AHg
Ha le 9 (FA & 5kg) BHF S AS A A xAds FH FEo] A3 fle 4
* A $2AY7 100m Hejelnz 245019 AN A £33 tHo] bm ol W7t vt
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240m W&ol

A% BAL AdTaY GNPt A FAV Qon a9 fANE Uh AT
ol te] Holx Fust 3l ANkt R, Fescid Feo Ry dFAY ol
g A% D7 VAL WAV, on 7 JLF L 2A AATFUY DA St &
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EFA ARE QL F UERFE S Ad- AN dF AR oA . oW AL FAAR
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AoEes A2 A Hd d8AHFE A2 4+ de "W og TS
(dynamic elastic modulus)&tz F 21, AlAE o] &3t ABAE Fu25EH S E
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BATe FeFTETS 29, (F8RFF/A8AF ) vle vinZdFdM 15~50, &
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9A 7t A2 E At ol 3Tt o] ARE AN A% FAFH (ray tracing)o] L A4
& H98A Hrp, TYARY AL ditHel &5 2 HetdE war A

ha

%

Qe JH AL o} 83 FIAAEH(FDM, Qin et al.,1992; o] 54, 1995, 2%FF &

1998)°] A& AT, A4k ¥HEZ Ay A5 GHA SIRTH S A &3t RE Ao o

3 2 ARel RARNE Fota olEY BAANE B 4 celld 9F % (slowness) ¥
g dU.
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S0 ERA Az B Hgolen S vy 28 St MY BG 12
g ANYYS A 4T A AL sk Lol AFIN % A, AS By, AwIAA 39
A E84 Aet 59 BAGel =EHo] grh. FWe] WASE oY BAYES v
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auvrt SEGuA EXad A7IEE SEY B A4S iR YAzl A9
o AEAMR RS AEN BAAE g7t 8% H L5t Bdn

A ZAHl & 2439 &A 9 &AL7] (StrataView R24, Geometrics Inc., USA),
FR7] (fo=14Hz), 9 (FA 4.5kg), kot Ao gt4<] A% 5304 T&E& 3
ow, 3}loF ALEA] FFFe &t JAHY B 125g, WM (spread)HellA = 60g F =
LS HFE AEAY. 2P 2L sampling rate 125 ¢ s, record length 256ms
oltt, AR FHEZHLE (F 4)9 o] “in-line” ¥ oz FH& wjdstd & AN
(spread) vttt A YRS 53, 7388 Ao A8A & M2 A2 /idd EXRT
g1 EE A4t AP E S T A8XBE 93 79 #3373 2 4
Aol tistd n=ZFE AA AT,

(2 4) 8% =4 % HE XdolMe] JF RNEHS =A

A |

7 # R g d
A A B71 &2 FA A AR IR I SN
i AP ol e /2w He 44
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ANF ALdHASF | 5~74 574
2919 ?E‘:}‘ﬂ(Sil ol FE) 3:i]r9F(60~125g)

Ao £2AAF  92m | A £3IAF : 240m

4.1 9A x4 AY

BA7N%E £AA FAF FA4Y 2A FAAF AN 2AA G i ANtzAL dFo
2 AT FHEY FALE AR AP RN HAEa o] ZRE S SEE R ¥ 2
StFE #A], AWEF, Al FA (rippability) S 3ottt

dtd oz g AlHE ZAY BAE e FEHL 7|udy A= HH EFTH, A
A AALE #dste o Yo 53 A3 EFY 2B oA rippabilityg] g2 w5
83t A F7A) ole] AL BA MW AFAREEH E8E ¢F, F Y¢S BA
2 %Y, dnges BRIy @y gA2RE HAE g H4EE o
Aol &t o] A AF AARE A RS 7] W E A
ARZE FAED. AA T g Ade 7wy AARY s3d3% 35
Ze sy} . 2ol 49 ERady EE 4T A S5 o
o] NEE At S8 FTE FHSA 52T 5 JonZ By JEH EF
HE A4&% 4 gl

L F8 AHY AFF AN nAsHRA FE AARR G By /A @A HF A

. (28 e /‘}11"301]/‘1 FAPEAE AP 10 FHZH (I¥ 1002 ER
2y 7Y S HEste FEE AEALE Ao 2AG ERTHT. (2E 1009 (A)
£ Z2A 1720 dER S BIA 4 A S Sl AFFH CB-45
9} CB-46°] 94X &}, AN JS-29 JS-4%¥ ALH "TMEAA, 2813 JS-32 5744
A ARE HE3PT. 471N FEREE SAA HYq) I E QA BxE B $AAFY
2% 200~800m/sE AWAH oz A Y& wpetrtHA 7‘1 29 £3RsslE Holx gz
3 FRAAA £% 1.800m/sE A8 159m FF-& Astus FA4AZH A °4
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g 3 WsE BA a2y HAAE 2,.800m/s 1B E £BHoE SHY &=
WEE Hole W ole dRE AFF 449 %1%1401]*1 F48 FAE0] celld T4
Aol FF57] fEoltk. 2HYA o] A Fel) ABHE S= 2,800m/s X3 AF BAF<=
AN 757 fHH2 S8/ 4P 732 }g’i ddeHA HH o] AT FEEX
A% F4F F 3. b A uis o] AAFXFT LA FE 44 T E
W AE S WE NS E5E ¥AZ F 3iv adx a8 (B) F¥e (A
23 FuRoax A g} 9d A =N B Exado|dt,

(2™ 1009 (O (D)e 47 (2 99 2, 3774 A AFFH CB-49, CB-569
Wrol N MEE Mo 287 141mol AFHE AL 209 spread® AAtA 4
BE Aot o8 BY 2A7e) A AAROA £E 1,200m/s ool ABHE 2 ol
FASA Eold AAY G o8 FHe 4 AR Y FAAA AR
1.5m2 428 e AAFTAA Qg0 e gl FREolth, o] ol AAY 3
o S BE Aol 9 2. G AR FRE ATAHo2 UFY sruze
AHAZL A 2AE ARE RS A3 S FRHW ARHoR AWIY AR 239 ¥
2 # 9o B 24 9A9 ARAS S ASAA AN LU A7) A8 LA Ao
B2 Enags] AA7ES o487 AL oo RES 27 AP E F712 e
£ ARHS PEe dalof T ol

B AN 24 B4 ANAAE WED A AY EZBA) dolA E ApERe
EZF Y AFY, FA 420 Aok GAA AFAs0 4@ GY AFAA e
A, REY oS ANEFE AW G4 34 AATT AN 74X Az 2
JEE Ak Bk (E D5 (E 3¢ Wastd $E 1,200m/s, & F44E AAZ
2 oY M AP, oD A ooz ERAE Aol dPHTG L0, A4
AAS 2 GA A vMimy # ol AAE AA FHNA A T Y@t

GeA FF AFE EAEY Aol 20y Balel @AAR AS SuiEE FAA
DA 3~5m AEL I 24449 BHe A5 ALH AL 6~ 10m, F& FAH A
6~10m BHo2 Av) 30m AER & W P4 AFF2E HIY + Yo Y@,
4.2 99 A9

L= £HA GA4W &AsE
prd

J\m rrE .P‘

AEQ BARA 008 (L=2,640m) 2 AAYA 2
BEY, ATAAZAE F8 ALTFE, ANAG G4, B4 2EYE BAE AA A
on FHdE 2HY BAEHE FHOE ST oY ALFEG AAR BT,
B9 T R AYE FATE A PEToR SERUNGE F2 22 43
A, gl AT k. FHUPel 2FE VEF AW vad 2 FRY @
Fol HAHY FAE YA AREE FAGE BFolth 59 4¥ FUe @IH F
A NGBS FAR PRAUI B EFS Frholoh,

(3 1D Berd R AF SAsgA A4 2%, ey
FAIL, &A2 dehta Jon, 4ud Bebg 3 54 Aot
At x4 PN Bh e £AE BAT olSBe BRE X
SAERGE GAGT. B O FTANY F A3 FE AwE A1 3
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(Z3dvddEg, 22 vgdn, ol 7gd3zte] F3u de F9 242 £3FF
Ao 2 FHHY, Pé—l:r"?x‘- ZAM 4 £ F 2HdgE gqiAAez dAstn . BHEA
Yot ddFEE 1,200~1.900m/s B ALFo &3t A23 £ FFAAS
Hote 722 /a2 Bd AF/EAA neiserd Fo2 FHU,

€ HEolM S 42 B ddxd SALE w2t FPH AT, F7]A A8t
ot Zol g3 A BFHEAAA Tt aFo] AU A= EE ©F A
2 3R E I3 9394, AR XA ARERE 398 dEoly APz wi FLE
dMe & FAd 2aHE 49 FMEF S ot Boh £ Aol 2ot 2 2
89 WM e AT gty W] aFdh,

5. 48
g 24Y GAV HYE, 9, B2 "2 5 EETZE 72X ¢ XA 543

L2 &) AdME REZF £ T30 o], A% e 7I10EY ZAols Y, ¢ F T
Ao AFARte] X 2 F2, Z NAAA X, A6k FtE B F{, Rippability
TS AFHE UMY & glojof gk, aA 2AERD GA T R FHZ &
WA, FAHF A4y 14 2 wiA, AU E 8 5 @FxA geeg HF o] 583
o, HANEY 2 EXZA Aol AE AMHRGM = £33 14 & 3~5m, HY A
ol e 5~10m F =7t At 49 mde F347 F8 AHANA oo Amsdte
H24 X7 gesit, 23y g2y ArES Z%%Q 73S 2319 Ad Fo
1/2 0139 4P o2 HE (EE HEokstn o] & o] &3 AnAAA AFAALY 9T
< A gedg

HAzH Aol 24 ERIHT P E F43tn AFARY &F 279 4
w3 AFH 2G| E (rippability) € 4% P £%71 700~1,200m/s B9 F3t
< 238, a3 2 ol ddg dngez sttt HE AGaMe AEAQ 3
71N & A &stden B Agdunsd g4 £% 1,200m/s~1,900m/sol = E A
dFH Hlste T ADZA L ¥ A FAZ A2 RE HAE 70 AR Fx2A
I wtu3 glernz Bl AA/AIFA o9 Aiuigde] sFEY.
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A, 01 543,1998, Fresnel d9S YT vAY FA) Enady], B84l 1, 43-48
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Elevation{m)

Elevation(m)

Elevation{m)

Elevation(m)

Seismic Refraction Tomography

Profile Distance(m) of Spread JS-2 to Js-4 in 1st Block
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Profile Distance(m) of Spread JS-1 in 1st Block Pofile Distance(m) of Spread JS-5 in 1st Block
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Profile Distance(m) of Spread JS-8 in 2nd Block
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Profile Distance(m) of Spread J8-9 to JS-10in 3rd Block Profile Distance(m) of Spread JS-11 in 3rd Block
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