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Multiple Well Design Method Considering Decrease in Well Capacity

Masami Kurihara  Ken Sudo
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Abstract

When the ground water level in gravely or sandy soil layers is lowered greatly using the Deep Well Method,
the discharge is normally large, so that more wells are needed than in clayey soils. The wells are thus closely
spaced, increasing the effect of interwell interference. It is assumed in current design that well capacity is
constant even with well interference, so that total discharge increases in direct proportion to the number of
wells. However, individual well capacity in fact decreases as the well interference increases, and ground water
level may not be sufficiently drawn. Therefore, the authors have proposed a multiple well design method that
takes into account decreased well capacity with well interference. This has been derived from drawdown
distribution near wells. It has been confirmed by site tests that this method can be applied to deep-well design.
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Relation of Discharge and Drawdown

PEFR(SW) |, ARENT, HFELREZELULT
BERKRRDEND. ZOBE, HFEAIEKE,
HEHRER (S, - S)BEheEh,
S a’ el e .,

E = SwlI:;(sw,,) )

Seen—S8 = Swerfl —E)= ; (I—E) oo @
L1325,
3.2 EEtoO—

BERIHEOSHT O—%Tig. 610RT. OORRES
KEQ, 1, EHFOBKTERORNTHY, OB
FEKRICHET 5 KE TR 2RFAMAE RS, &
R, SIEEOBKTRER, HF Tk 2 KN
DETEHFHAREZEL THELASKETHS,
O RHSBENBEIF ORI EFig 55
5N DI L O TR KRAT O/ E O HOBKE
A%, HEEMC BT B B, BIKAR D
B H T TR RIS I SR £ 5 A F
EMEH BBERBITD 5 HMICERT 5, LihisT,

Qe =Y {min(qi,’ qi)} e (5)
TN HEAK
m5Q MESN, EHFORAEARinGI, )}

BEEHERAN ST 5 F EMBBHAN 25075 T &
TS, , MRDEND. T OBEEEIFBICROET T
ET, Fig TR X BHFARNES ., Q, OBIF
MEENB. N=S, T4 2 EBEKAEFRS, & 0%

REBZB5/NNMED, Fs(ZRE)=1TOHAXKT
HB, REHFFEL, BRI NFOBYEL RO

FICKT HHEEGEH, 1. 1~1.2) EZEL BT
EFRS, £S,_51 > EOBENSRDENS,

3.3 A

REFHEICLDRFHZERT, LM, HFES&ME,
HFEHE (2, n) BEIOBEHFREN OREE—EZE
Fig. 8ITR ., HEHES00m: (RAEHF H8E 13m) DERH B
TOREHFEE EHFNORFAMEK TEL 8 n D5
T, HBNOBRAKMETEEZRF Uiz, HHELLDH

HE OBRBENEEBR U R RAERORE

|OpEkaETR. mERoRE]

| OsFtkRORE |

| OHFEENORKE ]

]H @HFREDIE
\/

@ HPAROEE | || GkeEnElt, HERKEEELE
N=(N+1~3) BASKEQer, BAKMETFRScrofE

Y

@K TR LR
Serz SdEREHE)

OHFEHFEN -
HEAEN -

S crB R DMER
QerBIR DR

%
| omsrraxons |

| @Yk g |

| Omarssmarkitn

ves
Fig.6 ®&|at7no—
Design Flow

»
»
».
»

N-Scr

N Sd (HEKRNMETH)
< sd’ JEEE

Qer (RFEKE)

Scr (BAKMETER)

N N’
HEREN (F)
Fig.T S, Q,—NB&
Relation of S _, Qcr and N

Bk
: SR/ -

BREE
PR 2

0.09, 0.22, 0.65 m*/min
FFHHE N 0.5,0.6,0.7,0.8,0.9,1.0
BIEFEN Q,,

0.9, 1.4 m¥/mnin
BWFFARN |1, 2, 6, 8, 1A

ZZ72Z

(Sw) max=28m

BAkRT

g e L esxi0wsee
bZr =0. 4m R= IOOm :_ ey
/(\\7
Fig.8 ettt
Design Condition

ﬂ <I)=Xm,§E

HFEEN 1L, (DSBS NSMED. In¥/nin) &,
1.5BDRENZRELE. (a’, n)id, BEShENrSHE
SN TWBIFIGLE (0. 22,0.7) ZEEHer — 2 & L, 3
FHENRSDVWEARMICEE Ly —ZXE#EEL
oo INHDOEHET, BEHFAEEL,2,5,8, 11LAKGE
M ERERES 0 ~om) S T, HEBROR/NKAE
TE%Fig. 6> THEEL®,

FHRHEENKMK TRICS 2 58 %Fig. 0ICTRT,



AHRBATISERT®R No. 61 HFOBKENELEEEL I RFHEORE

nANE LB/, BRDRBROBELBRNKEL A
5, Fiz, BEVDBEHFRKMKTEOREMN & HITE
T 5. HFFRKED(Sw)  ITELEZRRT, n=0.9
D12%~n=0.5D1IFETHRMNMET T 3. ZDHEKD)
RED, HENMIOHBOKETEREIL, Fig 10ICRT
LD nDOENVIZE > TRESENLT S, HBADKA
ZIOnETIEZES, n=0. TULOHFRKRETH
5, CONRWEOTEHETHD, HEBKNEKE KA
EFEEZHEH/IE, HFFOBTICHEEL, HEDD
TRNVRKEBREHFRENEZRRETEEBNETH D,

REEICK DREE (o, =1. 4n¥/nin) &, REFKICE
SREREHETFig 1LRT, Fig. 3,9, 10IRT 5%
HERENBACHFEEOYEN S, &HF OGRS K
BNEFFEALIVETL, BEENSESNDKME
TRIFREREL /NS, HFERKOHEM, bt
F RS ORE /N &I EFEOZENKEL D, BEEC
KBKMETRIIHF S KDy —ATHETS &, H#7
BT K D RERED66%~19% LIME T LRV, BEET
BHFHEOBRWICX ST, WHEAKMETENKEL
Birs, HFS8EADHE, HFARENRIFRI—X
{€0.65,0.7), (0.22,0.9) )} Ti3EH#e4s —2(0.22,0.7)
I UTRIL. 548, —F, MEARRRT—X(0.09,0.7)
TIEREr — 2D AEBEEORTRICE(L TS, HFAK
HICL o THABKEN R D720, &HF OEKEEH
NERL, SERHFTHBICI > THEEHEANMET
TBED, KR TRBICKRERENELTL 5,

Fig. [2ICHV B TOHEF 2T, HFEMEREI LW
HF 2 KD —Z(A:90m, B:24m, C:28m) TIX, FHD
HEN 0D, 3f1&HEAME SRR, ko
FEHEICKEARZERD SN, LML, FHB, C
T 8 AT 3B/ NP HIEEREQ | A% ~5m &3k<
Y, FHBICLHEKENETIREL LS, 51T,
HEAMAETES Bl0nA EEREVWEZD, HABERD
FELMbLY, HRELONSIRBAENESATY
5, REEOFEMBEAEEIRS—KLTED, £F
BOFSNEINERTES, FHB, CTOKMETED
BWE, BHFENCHFREOEVWOFE T, Thb
OB RFTMEHTREICHEE 2S5, —F, HFA
BHF7ATHA,, 2T EIEN T &0 5 TFHOEER
hE<, S, b5n EHFBEOHEDDIRV/INS I2KAL
KTFROED, fERE, REE BAMEI2T-—H/LT
W5, AEEER, HEMEELED, KERKET
BRKLELRERIFICEN THDH I ENDh5,

4. F&

DML DONAEZL TIZENT S,

1) F E MM 5155 N2 HF B HEOEKAE S
N O HIKEENELZFUET 2 /535, BRUOHKRBRN
SHFRERZMET 2HEEZERL

2) DITRURHMBS B2 BEHTHD AN, HF T3
KBEHMEENE 2B E LB REHEREREL, B8R

80

100 0 |
S — n=0.5
_® —l=e || E N2
= \ i = 10 n=0.7 B
% 60 T 1-0.5 [ e Iy
R \ . < B
X ! & I f
%40 — n=0.? . oy f?_] n=0.9
'_:\ n=0.6 _| | =120
~n=0.5 T W\ i
20 s = n=1.0 i,
30
{S¥) max

0 W)max
1] 10 20 ® 30
HEPRKEETFR (m)
Fig.9 HFEEDR
Well Loss Efficiency

0 10 20
HERKME TR (m)

Fig. 10 HFABEKGET=

Drawdown outside Well Bore

0 T

%r\ . . |Q=0.09507
R 7 P T
10 N A1/ Q=0.225%
| o lo=0.507
2 i
= ™ — N
';20 pek/| e REY Q=0.658"7
= Tl Q=0.225%¢
% ------- ——
30
Qer=1. 4m3/min
40
0 2 4 6 8 10 12 14 16
#)521:%3( (&)
Fig. 11 g&gHHl
Design Example
0 T
Q\\\"‘ ~?'\ =043 57 R
A v}
2 b\ A \\!'\4:ﬁ Q=035S07
~ 10 ™ N
1 A N
= el -
o=t AN T . Q=0 155505
= N : 3 -
¥ 20 N : l
\ At
\ e | LRt
\A_\\‘ i F%’ ok
Tl A B e e é)
Cl a | & A
30
0 2 4 6 8 10 12 14 16
FHEAREK (&)

Fig. 12 Bl & DLk
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