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68 HYDRAULICS OF GROUNBWATER 4-3 AQUIFER TRANSMISSIVITY & D
: @
6
Table 4-1 "I'vpicnd vatues of hydraulic conductivity and pecmeahility® with gl
Slogy Kiemsecj =2 18023 45 e 7 &9 [ darey = 98697 x 10 Jem® — LOK2 x 10717 #¢ N
' o . T 5
2 . .
| I { . I } ‘ | ‘ | \\\) /\\', =98613 x 10 *um/sec (for water at 20°C) 4 ©
Poymcalulity Pervious Senipervicus Inpervious @_ . .
L — L4156 = 10 = US gal/min (17 (Tor water at 2 ()
Aquiler Cined Poor | Nowe ) ) N »
Table 4.1 gives a summary of some values of hydraulic conductivity qn 2
Clean | Clean suml or permenbility (Irmay in Beat, Zuslavsky and Irmay, 1968). In this table, followin 3
Soils prasel | sand and graved the LS Bureau of Reclamation, K is expressal i unils of hydraulic conductivit o
Penr | Stretifedclay | Unweathered clay classt K = —log,, Klem;sc), F
oo i ;
ocks Cilrocks | Surdstme | limestane, WIM‘L‘ 4,3 AQUIFER TRANSMISSIVITY A
dulomile
J— | . 3
Clegn, Fem® 304 S 6 ¢ % 9 10 Ll 12 13 14 15 16 l Consider 1:he I‘llovb through the mmﬁlned dqllnl'crrol thickness # shown in AT
i | o i [ o | | If Ihe aquifer s homoegeneoos und isolropic. wilh hydraulic condnetivity K. th
1oz, Kimu} 8 7 & 5 4 21 2 1 0 -2 -3 -4 -3 | total discharge in the +x direction, @, through the area WE normal to How
. | N ,
—_ : iven by Darey's law N W0y
+ Teom Bear, Zoskavsky, and sy, 1965 : s iq"—" A
e " o o Q= =KBWidix = KBWJ o T=—gradigs J, = —da/dx 11
pun . The dischargs per unit wid ayuifer, @, normal 1o the dicection of the flow, i
whieh tends 1o ui%g the matrix, thus reducing k with time. Clogping may also be { 0.— 0w | k81, - T3, T g -
caused by fines carricd by the water (cg., in artificial recharge). X bl * YA al .
Varions units are used in the practice for the hydraulic conduclivity K A similar expression can be written for How in the ¢ direction. o veclor fern
idimensions £/T1. Hydrologists prefer the unit widay (meters per day}. Soil we may write
suientists often wse emdsec In the USA, as in many countrics using the English . i)
system of units, two other units are commonly employed by hydrologists. One is Q = —1V¢; V(Y 1¢ id-2,
a laboratory, or standard, hvdrmdic condneritzy defined as the il discharge L x
(£) of water al 60°F. expressed in gallons per day, through & porous medium where the prime symbol indicates thar the operation is in the x1* planc only. g
2 . . ¢ ¥
cross-sectional area (4) sxpressed in [0 inder a hydraulic gradient {{b, — 6,)’L < | The preduct KA, denoted by 7, which appears whensver the flow (hioug 3'
of 1 [t With this definiliv the waits of K are gabidny fi?, In 2 similar way, u U cnting_trigknis aspuifer-is_being considered, is called iy
Siehd, or aquifer, tydraufic conchaetleity s defined as the _d_lSEhilef of wislst at It is an aquiler chacacteristic which is defined by the rate of Dow Per onit widl £
field temparature, throngh a eross-sectional area of an aquifer ane Tt thick and ihrough the entire thickness b an aquifer per unit hydraulic gradient. The concer §
one mile wide under a hydraulic gradient of U fiymile. The unit is the sume as for is valid only in two-dimensional, or aquifer-type flow. In three-dimensional Ity &)
the laboratory K. Following arc seme conversions amang these units. through porans media, the condept of teansmissivity is mearingless
1 US galfday ft> = 472 x 1077 emysec = 408 % 1077 md
Permeability & {dims. 12) is measured in the metrie sysiem in cm* or in m?
In the Pngdish sysien, the unit is {2, Por water at 20°C, we have the conversion .
o
femfsee = 102 % 10 7% om?
Reseivair engineers use the unit dorcy defined by "
1 em/aeciem® x 1 cenlipoise
i durey = - —
- | armosphere/cm Figare 44 Frow theough s conlined aquiler
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. Hydraulic Conductivity

K represents a measure of the ability for flow

through porous media:
Gravels - 0.1to 1 cm/sec
SENLEE 102 to 10 cm/sec

Silts - 104 to 10° cm/sec

Clays - 10-7 to 102 cm/sec
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