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A Case Study on Seismic Refraction Tomography Survey
for Subsurface Structure Interpretation
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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, geclegic 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 bm is recommended in the land slope area of
house land development site. In refraction tomography technique, the number of source points should be
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more than a quarter of available channel number of instrument and the subsurface structure
interpretation can be decreased the artifact of inversion by topographic effect. 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 1,200~1800m/s on the velocity tomogram section. And the upper limit of P-wave
velocity for rippability is estimated 1,200 to 1,800m/s in land siope area of gneiss.
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Table 1. Classification of ripping and blasting
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rocks with discontinuity frequency (Korea

Item Construction working

Seil Ripping rock Blasting rock

Pwave velocity (™) Group A Below 700 700~1,200 above 1,200

Group B Below 1,000 1,000~1,800 above 1,800

Standard Penetration Test(N) Below 50/10 Above 50/10 -

RX - Below TCR=5% Ahove TCR=5~10%

Discontinuity frequency - RQD=0 RQD-0~10%

NX - Below TCR=25% Above TCR=25%

- RQD=0 Above RQD=0-10%
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Table 2. Classification of rippability(Bell, 1992)

] Extremely hard
Rock quality x m‘;’: Very hard rock | Hard rock | Soft rock | Very soft rock
P-wave velocity (%) >2,150 1,850-2,150 1,500-1,850 1,200-1,500 450-1,200
. . Extremely hard Very hard . e
Ex Bl
cavation asting ripping or blasting ripping Hard ripping Easy ripping

AZ1E 8] ZAL @3 @45 AL el gig o
FUEAES B4 FEAY T& T guy
ot zEln A9 ER, 9 da B9 %
FEAR5 AT s AFudd o 1 HE
a9l gevz dgHo fugd:= AL =
ez ARAELS nEste Ao uigkAsd. A
AEEFAY ot E/RVIES A3 2 A
4o Pi A4 £= gHUGAE & 28
o] Ade AAR AL E & Hdch

FFAANFES (F2E 712 AAVIZ(1997)
w2y 452 $(velocity index)®} RQDol & ¢
YHEF, Rippability £ =2F Ak 1996, Bell,
1992) 71&& vlds Ao Table 1€ ©4% P
2% RQD, TCRE, Table 2= &4 3% P9 £
o} sivke] 3¢t Rippability® 7 3hich

HE x2S 9y

Azl Qold 2HY BAE AA]
dHAHE ZAAGY Aol A 5o 4%
ueiste] ZAEHe] YT ZAAHE +9Y 4
a7 Ak Z2AARel 98 9% AXE IR
Hel a2t Ay 42 A=ASH 4G A4
golh. F3 $aute urid zAUY e
g 9 7%l Akl FAd WRAR HSE 9
% 24 4A7 Dae,

adRANTerE (REE JlE AA7)E 09N
ged ‘g4 2EY ZAYe £33 5~10m,
Y7 B 0-60mE T AYE Hefoluh ol
g Agse] A& ARIZVE FAFH 2 B4y
%8 2¥5m, AFTZ, FHYE A4, A
WelEl® Bostel AA 2 AR Hevck e
Agsol do. Y8 ESseln AQF HY
o BEARA 4 Agzel W ‘T Babs

=1]

=
it

166

F2 Yol oA, g @Al o o
e AT B3 EAFE: vlzd HAEZ )i
Ao gol, AAAA 42, Faae Zo| ©w,
gatis J18 QokAnte] 9%, FR, E Zo|th
HY 244S ol AHdAN 2HY S48 A4
ol oA AT =ML ALstn YA A
3 H 14L& 5~10melth. gz 7]A =] gl
g M 4 A

ZMol@ g ANEE YNE By 94 A
HEgel A Molvh HEHQ Weldhd 244
7o sy e Yoz AFHo| £Holm sty
A A g @A) 5o ARgR7} 3
A¢E AAZ ¥ o Yk @M SN
gol4 4 AdEel AL 9ls MY A
AzAe 758 @ UEHEE Mg Aol
iz=

AR Aol date] 24 17] A7 (spread)
7t 74 olAEel A S Fig 1M A #7| %o
e S13} S24k0] otk thREe) Moyl e
ols} #E ASE EiA ¢on2 Asd ¥ S13%
S2¢] AT ol ZojAEE 2N HAZ s Ao
upgtAsi Wi 24 Agold EA A St
ol ZAMNAY A AAel tiEted shirge] ®A
& ZAME o 2HS QAN Mo Wges
297 Bk o] A4E 2MHAL ZAHMEE
7bsd & AR dAHRA He 4AE Ha
2ol Fu},
ZAAge] Aoz QlE AL HAF A2
olg} WA WjH7} 2T Fg 1& A7 7|
Bol 9lx A% B )AMT go| HNoT 24
HEe EAS A0E Sli 62 AAS A
o &Xel #4s Bl o A4 Holx YA

=y

=

o

\_



Ag YfuE71A Fae AsE ALl Y FAAARH G FAHY Q7

AAE Ao A4S, AFF HAE e FY
whakel ARl WiE E Mol FHHAES
dob gk aElm AFHY ATl glojN o
g Fo] AYr|Bo] U= FF FHAN AT
FA] FAGlA 2ol Arlmz MAF Fo7t
dasit

ZAAYRE A& o 2AFYY AJEE o §
st 249 94X, Holg AAsle A47t Bd
APze] EAF FA Del(FHA)ZE YA
2 A Holo] HBRET 2dA o] A9
T3l AL NP Fddolst zAld HA
Hol(AkA=ZE A2l AR, AFAAL = F¥
AA dele AAA J&EE AL 15°Y °)
35%, 20°4 4 65%, 30°Y o 15% HAHAL
2hA AApAEe dAE FMe BAE FEAY
4, MY §4& TE8t] EAShHE Al Foh
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Comparison Conventional Tomogrphy
Sourcefreceiver
config. Surface Surface
1
Data acq./No.
cq{SP 24 ch./3~5Pts - 24 ch./5~7Pts
1 1
Data type | Digital | - | Digital
1 !
Interpretaion | Delay time or GRM | SIRT
mp | - Slowness of each cell
l - cell size: Half of receiver pts
i
Topography [__Horizontal layer | = | Correction ]
1 }
Result | Each layer velocity | wp | Velocity tomogram |
! 1
L - Cell velocity distribution
App!fcatr'on - 3~5 layers - Detai! ground class
{Enginering m s = - .
ol - Rock classification - Calculation construction
geology) amount (Rippability)

Fig. 2. Comparison of conventiocnal and tomography methods
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(spread)vlth X194 & 54, 744935 Ay}
# AR AHEE Linxd SU 2&(CWP, 198)&
£33, AT Mg Y3 948 f9&
(1999)el &3] Az Add Fdd Erasby] 7
HE HLdod AYAE 9892 £33 A=A
A& 8 dzte) +3d L YY) sl 1%
Z%3FE A9

Table 3. Field data acquisition parameter

Items Description
Site Jukjeon, Yongin, Kyunggi
Measurement Sampling rate 125ps
Spread array In-line
Profile array Parallel and normal on land slope
Receiving spacing 3m
Source points spacing | 15m

Source point per spread |5~7 points per spread

Hammer(above 5 times for
vertical stacking)

Max. receiving distance @ 9%2m

Source condition
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Fig. 3. Profile location on land slope in the
1st block(spread JS-1 to JS-B), Znd
block(JS-6 to JS-8) and 3rd block
{JS-9 to JS-11) from above map.
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Fig. 4 Velocity tomograms on land slope in house land development site.

(A) Profile JS-2 to JS-4 in the 1st block

(B) Profile JS-1 and JS5-b in the 1st block
(C) Profile JS-6 to JS-8 in the 2nd block
{D) Profile JS-9 to JS5-11 in the 3rd block
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