
1064 

B ((hydraulic resistance" of tor'ID{l.tliJn, head loss 
b = thickness of confined sand 
C = coefficient in term C Q2 

the other term of which is B 
k transmission cuJmH,ztH!J, or 0 coefficient of lJt:Jnu~<:tlJHt 

n = porosity of 
Q of well; 

increment of "'"'"n'" rnr~> ... ; 
r = radial distance 

rw = "effective radius" of 
S = '1coefficient of ; 

discharge;, 

s = drawdown at distance r, the difference between initial head and 
head at time t at that ul~:it>UdLlvl;:; 

8w drawdown at rw, 
.6..sCi) = increment of drawdown ~···""11 ',..£>·~' 1 

Jls<i·>jA.Qi = incremental "'""'.'''u" 
As0 /A.Q0 = limiting value of 

a PJ)fOllcnmg zero ( B); 
of sand bed k · 

t* "inflectional time" r1. S/4 
r2 s /4 T t = a nondimensional v U,j["HLU!t;; 

V =volume; 
V.., = volume of water; 

= r'well function" of t{.1 or the negative of 
- u, for which tables are available; 

a "compressibility" of solid skeleton of sand relative decrease 
in thickness per unit increase of vertical component of com­
""'"'""''u.o stress in sand bed; 

fJ = compressibility of water in sa.nd bed; 
jj' = compressibility of water {3 + a/n; 
'Y = weight of water. 
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ISC SS ON 

carlaCttv Hfor 
nnnrrlP.cl at constant rl1c!l'ho ... .,.,. 

accurs,cy of this pn~dlction delJCIJldS 

cmnpres,sitJ,Hi1by of the aquifer (which 
"'"'"''-""i"'""' has the same value for the very small 

occur at distances from the well as for 
pressure releases near to the well. . It would be appre-

could evidence in of this astm:r:up1:;,ioltl, 
observatim1s of well levels. In addition, it 

to know whether the author has been able to check the 
direct estimates of the friction loss as the water 

and also of the loss of head due to the screen. 
of the test at Long N. the depth 

'"".-."'""'" about 238 ft. for the water en-
the bottom 50 ft, a reasonable estimate 

torn:lUtla.l for the head lost in friction in the 8-in.-diameter tube is 
mcnwmrr L5 head. The well loss 

from Drawdown Test") is stated to be 15.5 
ft, which leaves .5 ft for the loss due to the screen. It is easy to calculate the 
latter loss on the of flow through a uniform permeable medium 

screen t.o which law may be applied. Thus, for long vertical 
around the circumference of the well, it can be shown 

no10enr.uu solution for the flow net that the head loss due to the restricted 
a slotted tube is by: 

h ;OS V 11") . . . . . . . . . . ..... (2G) 

in which is the number of vertical around the circumference of the 
tube; and vis the slot-\vidth ratio or width of slot divided by distance be-
tween the centers of two slots. 

to 26, the head is proportional to the discharge for 
a slot-width ratio, proportional to the number oi slots. 

If Q = 3.39 cu ft per sec and b = 50 ft, as in the fourth 
and if k O.OQ4 ft per sec deduced from Fig. 

v = t the dimensions of the slotted tubing are not given in the pa.JP\'lh 

it is found on substitution in 26 that h 5.2/N ft. For one hundrC{]lSlotl~· 
each 0.063 in. soaced around the circmtnf1erencie. 
which is On the oth~r if the slots are arr·antre<!il1.br&t1;er.tes 
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result. 

with 

allowance for any 
between 
the test 

for a in """''"""'T"'"' 
were increased to 
f.md would not be s1gmtwant. 

In reference to the tests on a shallow well at the author 
in the sentences 18, that: 

in this case was about 19.5 ft 
observed in the 
28.5 ft for well loss." 

Such a well loss seems unusual for an inflow of 1,:350 per min thlt'OUl!!ll 

15 ft of 18-in. screen unless the screen were encrusted or improperly 
Immediate should be taken to the performance of 

welL 
SOlUtl011 of Yi'l"•r"\hl<>'tYI<, 'lllnUt\hr'ln;; many variables of which a. few can 

mEm.sur~~m.ent. the use of equations n,..,,u,.nP!': 

there are difficulties 

of [rrig., Soil Conservation Sen-ice, U. S. Dept. of Agriculture, Fort Collins, 
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"n'""""f""~"t""" to observe how the solutions vary 
ctxtter1ent ewaatilOilS it would be of interest to the mathe~ 

No doubt rules could be formulated 

R. M. 
technical demonstrates 

It seems desirable to emphasize these 
are often given too little attention. 

~;·.,..'"'"'''""1-i~, water works men and contractors greatly belittle or 
\Vhat Mr. Jacob calls 10weU loss." 

course, that the water level in a pumping well must be 
level outside the welL In many wells, 

"" 1.,,,.,.,..,,"' in head is screen friction loss which results from the 
de~;It;Ileci screen. This difference in head is sometimes "'''c"''nrn.-:•11 

or a fraction of a foot; actual observations 
well loss is a considerable of the total 
of view of economy of operaLtHHl, well loss 

Jll(:!-re:asJtn!! the effective radius 
to remove the fine material 

packing. It should be noted 
f.''""'"""''' .... !". may be overcome 

The process of swabbing, and brushing is being' 
used more more in uneased \veils (rock the walls of which apparently 
become "mudded during the process. 'rhis clogging of the uncased 
wall of the well has ihe same effect as an inefficient well screen a "sand 

.u Cons. Ground-Water Geologist, New York, N.Y. 
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R. 

are nnnnt·tc~· nf'. 

types 
\Vater-table situation and 

1m J)CrJmettble but 

,"greater than the These are (a) the increase in 
volume of the solid material of the because of the reduced hv.rlrl"•>~t.~l.t:Hl 
pressure and (b) the reduction in pore space because of the deformation of 
the solid reason of the pressure on the mineral skeleton. 
In his earlier the author mentioned these factors con~ 
sidered them to be Whether 

mu,kes no difference in the author's 

C. E. Assoc. M. il..:::lv~,.--futncmg·n 
discussions have added much to the paper 
direction that further work 
those who have contributed. 

moreover, have ;:,u;.;,""'C'"v~'u 
y .... ,,nt-a h 11

" take. The writer wishes to 

question raised Mr. Boulton is a the need 
for evidence to the of the aquifer 
has the same value near and far the well despite the wide 
l'ange of pressure release. The writer knows of no. close observations of 

decline under constant and continuous that this 
problem. Of course, it is to be expected that an unconsolidated sand would 

a variable . on the ntte and of 

screen 
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the 
future drawdown based on 

This is 
into Sand rw, 

losses 
.>Jv•~<~i:J"'i"•'- well 

are t;HJigg,•t:u. 

shows t,hat the combined relative colnoreE!Slcm 
and its contained water is 

est~un.at1:ng the ultimate or dis-
in which case the volume of water derived 

soon become small by with the volume 
from outer until that 

v<l<'<~fJUOLJ.'V'A' water is withdrawn from storage its 
tnr·ougn the concomitant or of 

onnao.•·" such as the Dakota 
from storage for decades. 

in such an aquifer and because of 
may be the total volume of water 
wells may itself reach an ast~ouna.m~ 

mEagl11hcaJ1t this factor may appear, the study of 
on which the paper is based, re-

difficult to in and r!C>'trl'lnn1n0' 

Mr. Rohwer adds a valuable in re1nark1.n~ 
th ...... w, ... h elimina.tion of variables by sulotr·~e,liiOU.I.ro.w series 

the need -~~· -·--:- t: ... a.Qt.lno- such 



driller is not mt;enae<:I, 

able and will never 
en~pu,eer and the 
and construction as 
The 

is constant, there are 

transient 

condemnation the well 
well is una void­

behooves the 

by and then in cases where the maximum drawdown 
is but a small fraction of the has an solution 
been obtained. It may be that even in· the absence of well 
losses the a water-table well would vary the dlSiCll.:~rge, 
the curve of drawdown versus at constant time 
certain Further work should 

in the field. 
for the nm1st1~aa 

."'""'"""'"""" is assumed pro­
·""''""'" ... the condition 1v!r. Lewis 

of a transient state such a 
a. short 

under those conditions on the 
WIJl~-x·enn predlict,iorls would consider the · 

Aquifer," by C. E. Jacob, Transa,:;tior~s, Am. Geophysical Union, 

AME 

paper.or 
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SYNOPSIS 

I.~. 

fL 

this paper is to the of stresses 
frames whose members are to a non-

that structural members in \vhich the 
ditJtertmt from that on the other face. 

stresses created this common 
r!<=,.r.,.,,."''"' a rational setup which is of general 

.,.,,,.,.,Jc<u to any type of framework. 
of which Sections 2, 3, and 4 contain 

"'"~ • ""'"'" of three basic of frames. 

1. lNTRODUC'I'ION 

iTnnnrt.~anr\P in many branches of 
ca~;tuq;;s, structural etc., as \vell 

reinforced-concrete structures as flue portals in 
hot foundations for boilers, oH 

concrete is far from 
no1nmlifcmn tern-

1 Chf. Structural Engr., John Graham, Archts. and .I:!Jiljgn;., ,ot~aL•le, 
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