THAEES =4 AM278 10 20118 109 pp. 105 ~ 116

=AM (slug test)A| Q1E]x }-’F‘i."?- AYErArE
LH8oly| flet "YAIE 2

General Steady-State Shape Factors in Analyzing Slug Test Results to
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Abstract

No analytical solution exists for evaluating in-situ hydraulic conductivity of vertical cutoff walls by analyzing slug
test results. Recently, an analytical solution to interpret slug tests has been proposed for a partially penetrated well in
an aquifer. However, this analytical solution cannot be directly applied to the cutoff wall because the solution has been
developed exclusively for an infinite aquifer instead of a narrow cutoff wall. To consider the cutoff wall boundary
conditions, the analytical solution has been modified in this study to take into account the narrow boundaries by
introducing the imaginary well theory. Two boundary conditions are considered according to the existence of filter cakes:
constant head boundary and no flux boundary. Generalized steady-state shape factors are presented for each geometric
condition, which can be used for evaluating the in-situ hydraulic conductivity of cutoff walls. The constant head boundary
condition provides higher shape factors and no flux boundary condition provides lower shape factors than the infinite
aquifer, which enables to adjust the in-situ hydraulic conductivity of the cutoff wall. The hydraulic conductivities
calculated from the analytical solution in this paper give about 1.2~1.7 times higher than those from the Bouwer and
Rice method, one of the semi-empirical formulas. Considering the compressibility of the backfill material, the analytical

solution developed in this study was proved to correspond to the case of incompressible backfill materials.
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1. REI K| YYEH(EMCON, 1995)

Values
Type Geometry variables 93-1 04-15
(M~11/15 cutoff wall) (M=17/21 cutoff wall)
r.(m) 0.025 0.025
Well r, (m) 0.105 0.036
L,(m) 1.15 0.55
L(m) 9.04 9.26
L (m) 4.72 4.42
Cutoff wall
W(m) 0.92 0.92
D, (m) 0 0.23

I 2. HERRE AlEY M Fa

Case >3 ¥ HEOEY O|BsHE o|8E WY
(Choi®t Daniel(2006a), Nguyen £(2008)) (& &7) EMCON 1995 sjAiadz}
AR Rt AA 0 ¥F 2F X7 NE
S (mY) k(m/s)
Case togr(s) | W(R'/r,) f K (m/s) to57(s) onstant ¥ (m/s) s (Bouwer & Rice
(lab. test) ‘ method)
93-1 ‘! —8 4 —8 ~2 -8
(M=11/15) 1.2x10 1.15 0.98 2.6 X10 1.2x10° 0.679 3.3%X10 2.5X10 3.0x10
94-15 —8 4 —8 —2 — 8
M=17/21) 3.0x10 1.71 0.92 3.1X10 3.0x10 0.516 4.4%10 2.5 X 10 4.0x10
AEAEH AA O EFS ZH HE ZGDE 0|88 uy
Case t0.37 (3) In (‘Re’/rw) f* kj)(m/s) t0.37 (3) ‘F;zo-jlux kd (m/s) P ¥ (m/s)
(Mg-eﬁ% 5) 1.2x 10 1.89 0.63 | 68x107% | 1.2x10 0.182 1.2x1077 0.448 5.1x1078
94-15 4 -8 v -8 -8
M=17/21) 3.0x10 2.13 0.82 4.9x10 3.0x10 0.238 9.5x10 0.396 4.8x10
rzlnixf a"zlnRe /*
c r c r 2 2 2
a.kz_—w_i b.kz__“’%L ck= Te 1 dk:#_}_ = e 1
2[’10 t0.37 2Lw i . 2[4chmzstant t0'37 2'LH;"'Dno—fluz t0.37 2LwP t0.37

40x107%m/s 2] Lt M-17/21 AL, 8.0x 10" ¥m/s
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£~ Bouwer and Riceto] 1.79}} }4A%7}sbi, M-17/21
o] 9= 124 H2F7IRHE & 5= th M-11U15 $-
29| A L /r 7} 10950]1, M-1721 &AM
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7848 BagtEE vgo) asie 2S YT
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