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Synopsis :

The method for artificial groundwater recharge can be categorized into two groupes,
one is well method and the other one is scattering method. Underground piping method
belongs to the latter group. It is to infiltrate water from porous pipes buried underground
(about 30-60 cm from the ground surface). This paper shows the results of indoor
experiments, numerical analysis, and field experiments concerning this method. The
purpose of the study is to make the technical aspects of the method clear for practical
use. We have found that this method is effective not only for groundwater recharge but
also for runoff control through the infiltration of rainfall water, and has a potential for
wide practical application.

Key Words: Groundwater Recharge, Underground Piping Method, Numerical
Analysis, Indoor Experiment, Field Experiment
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Synopsis :

Traffic signs are essential information source for motorists to approach and reach
their destinations safely and smoothly. Therefore, it is quite important to supply
sufficient number and good quality of traffic signs appropriately on the highway network
for a great number of motorists unfamiliar with the geography. This research consists
of two parts: one is to make clear the relation between placement and size of guide sign
before intersection, and the other is to develop methods for evaluating system-effective-
ness of guide signs on highway network.

Key Words : Guide Sign, Visibility, Legibility Distance, Weaving Simulation, Critical
Path, Cost Benefit Ratio
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AEw BT 2AERE, K-22TCRLULFEREICLD,
BEEOERESIREARATDLCB T, KR
BOBREBLK, EREERTIHET, COBE
DOEMSLETH 2 2R T 2B 285 L HFEH
2T2bDTH 5,

1) AEHS
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ERERORE I T 5 HR s
#®-2:12 vialb—¥gyer—2R
roz| £ B F B = & * & REEORAK (%) | SgEEE
No | Zo@f(&/85) | B B (kn/B5) | 2ol (/R | & B (k/BS) I
1 250 55.43 300 54.78 14.04 0.149
2 350 54.13 400 53.48 14.04 0.149
3 400 53.48 500 52.18 14.04 0.149
4 450 52.83 600 50.88 14.04 0.149
5 550 51.53 700 49.59 14.04 0.149
6 600 50.88 800 48.29 14.04 0.149
7 650 50.23 900 46.99 14.04 0.149
8 700 49.59 1000 45.69 14.04 0.149
9 750 48.94 1100 44.39 14.04 0.149
10 900 46.99 1200 43.09 14.04 0.149
11 700 49.59 1000 45.69 4.4 0.149
12 900 46.99 1200 43.09 4.4 0.149
%-2-13 BEAEEBERAT (201)
TRAFFIC SIMULATION QUANTITY-A=250.00(V/H) ROAD WIDE = 3.25(M)
NESSESARY DISTANCE ~P=300.00(V/H) LEAST GAP =11.00(M)
I.VELOCITY-A= 15.34(M/S) LIMIT BIRTH TIME = 0.60(S)
TIME=14400.0(SEC} -P= 15.22(M/S) PATIO (A-P) = 0.15
CHANGE VEIHCLE=153(V) PATIO (LARGE) =0.14
No  LOW(NE.M) HIGH(EQ.M) FREQUENCY PERCENT T.PERCENT HISTOGRAM
1 0 15 0 1] 0
2 15 30 0 0 0
3 30 45 73 47 47
4 45 60 36 23 71
5 60 75 24 15 86
6 75 90 1 9 9%
7 90 120 1 0 9
8 120 150 0 0 96
9 150 180 0 1] 96
10 180 210 0 0 9%
11 210 240 0 0 96
12 240 270 0 0 96
13 270 300 0 ] 96
14 300 350 0 0 9%
15 350 400 1 0 97
16 400 450 0 0 97
17 450 500 4 2 100 —
%-2-14 EETFEBERM (20 2)
TRAFFIC SIMULATION QUANTITY-A=350.00(V/H) ROAD WIDE = 3.25(M)
NESSESARY DISTANCE ~P=400.00(V/H) LEAST GAP =11.00(M)
LVELOCITY-A= 15.04(M/S) LIMIT BIRTH TIME = 0.60(S)
TIME =14400.0(SEC) -P= 14.86(H/S} PATIO (A-P) = 0.15
CHANGE VEIHCLE=198(V) PATIO (LARGE) = 0.14
No LOW(NEM) HIGH(EQ.M) FREQUENCY PERCENT T.PERCENT HISTOGRAM
1 0 15 0 1} [1]
2 15 30 0 0 0
3 30 45 98 49 49
4 45 40 30 15 64
5 60 75 37 18 83
6 75 90 18 9 92
7 90 120 1] 0 92
8 120 150 1 0 92
9 150 180 0 0 92
10 180 210 0 0 92
11 210 240 1 0 93
12 240 270 1 0 93
13 270 300 0 0 93
14 300 350 2 1 94 -
15 350 400 0 0 . 94
16 400 450 1 0 95
17 450 500 9 4 100 A




50

Na
1
2
3
4
5
6
7
8
9

+ K B R B o#® &

£-2-15 EREFERBEHSH (20 3)

TRAFFIC SIMULATION QUANTITY-A =400.00(V/H) ROAD WIDE = 3.25(M)
NESSESARY DISTANCE -P =500.00(V/H) LEAST GAP =11.00(M)
L VELOCITY-A = 14.86(M/S) LIMIT BIRTH TIME = 0.60($)
TIME =13200.0(SEC) -P = 14.49(M/S) RATIO(A-P) =0.15
CHANGE VEIHCLE=215(V) RATIO(LARGE) =0.14
LOW(NEM) HIGH(EQM) FREQUENCY PERCENT T.PERCENT HISTOGRAM
0 15 0 0 0
15 30 0 0 0
30 45 101 46 46
45 60 25 I8! 58 —_—
60 75 61 28 86
75 90 6 2 89 -
90 120 1 0 %0
120 150 1 0 90
150 180 2 0 91
180 210 1 0 92
210 240 1 0 92
240 ) 3 1 93 -
270 300 1 0 94
300 350 4 1 9% -
350 400 3 1 97 -
400 450 0 0 97
450 500 5 2 100 -
R-2:16 EREFEMERSH(Z0D4)
TRAFFIC SIMULATION QUANTITY-A =450.00(V/H) ROAD WIDE = 3,25(M)
NESSESARY DISTANCE -P =600.00(V/H) LEAST GAP =11.00(M)
L VELOCITY-A = 14.68(M/S) LIMIT BIRTH TIME = 0.60(S)
TIME =14400.0(SEC) -P = 14.13(M/S) RATIO(A-P) =0.15
CHANGE VEIHCLE=275(V) RATIO (LARGE) =0.14
LOW(NEM) HIGH(EQM) FREQUENCY PERCENT T.PERCENT HISTOGRAM
0 15 0 0 0
15 30 0 0 0
30 45 40 14 14
I3 60 93 33 48
60 75 93 33 8
75 90 12 4 86 —_—
90 120 9 3 89 —_—
120 150 2 0 90 -
150 180 5 1 92 - |
180 210 2 0 93 -
210 240 3 1 94 -
240 270 3 1 [ -
270 300 2 0 96 -
300 350 4 1 97 -
350 400 1 0 97
400 450 2 0 98 -
450 500 4 1 100 -
R-2:17 BUREEEMERSE (20 5)
TRAFFIC SIMULATION QUANTIY-A =550.00({V/H) ROAD WIDA = 3.25(M)
NESSESARY DISTANCE -P =700,00(V/H) LEAST GAP =11.00(M)
L. VELOCITY-A = 14.31(M/S) LIMIT BIRTH TIME = 0.60(S)
TIME=13200.0(SEC) -P = 13.78(M/S) RATIO(A-P) =0.15
CHANGE VEIHCLE=302(V) RATIO(LARGE) =0.14
LOW(NEM) HIGH(EQM) FREQUENCY PERCENT T.PERCENT HISTOGRAM
0 15 0 0 0
15 30 0 0 0
30 5 61 20 20
45 60 68 22 42
60 75 112 37 79
75 90 19 6 86 —_—
90 120 4 1 87 -
120 150 3 1 88 -
150 180 6 1 90 -
180 210 4 1 91 -
210 240 5 1 93 -
240 270 2 0 94
270 300 0 0 94
300 350 4 1 % -
350 400 3 1 96 -
400 450 3 1 97 -
450 500 3 2 100 —_
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Na
1
2
3
4
5
6
7
8
9

TRAFFIC SIMULATION

NESSESARY DISTANCE

TIME =7200.0(SEC)
CHANGE VEIHCLE=171(V)

LOW(NEM)

0
15
30
45
60
75
90
120
150
180
210
240
270
300
350
400
450

HIGH (EQ.M)
15
30
45
60
75
90

120
150
180
210
240
270
300
350
400
450
500

TRAFFIC SIMULATION

NESSESARY DISTANCE

TIME =7200.0(SEC)
CHANGE VEIHCLE=189(V)

LOW(NEM)

1]
15
30
45
60
75
90
120
150
180
210
240
270
300
350
400
450

TRAFFIC SIMULATION
NESSESARY DISTANCE

HIGH(EQ M}
15
30
45
60
75
90

120
150
180
210
240
270
300
350
400
450
500

TIME=17200.0(SEC)
CHANGE VEIHCLE=205(V)

LOW (NEM)

0
15
30
45
60
75
9
120
150
180
210
240
270
300
350
400
450

HIGH (EQ.M)

15
30
45
60
75
90
120
150
180
210
240
270
300
350
400
450
500

ERERORE M T 555

R-2:18 ERAFEBMER I (2D 6)

FREQUENCY
0
0
20
61
51
15

R N I S IR TR Ry gy

QUANTITY-A =600.00(V/H) ROAD WIDE = 3.25(M)

-P =800.00(V/H) LEAST GAP =11.00(M)

L VELOCITY-A = 14.13(M/S) LIMIT BIRTH TIME = 0.60(S)
-P = 13.41(M/S) RATIO(A-P) =0.15
RATIO(LARGE) =0.14

PERCENT  T.PERCENT HISTOGRAM

0 0
0 0

11 11 ——————

35 47

29 77
85 —een
86
87
86
91
94
97
97
98
98

100

100

O - O = O NN ND - O ®

R-2-19 BHREFEEBEESE (20 7)

FREQUENCY
0
0
21
73
40
19
2
10

R N - IR S

QUANTITY-A =650.00(V/H) ROAD WIDA = 3.25(M)

-P =900.00(V/H) LEAST GAP =11.00{M)

1. VELOCITY-A = 13.93(M/S) LIMIT BIRTH TIME = 0.60(S)
-P = 13.05(M/S) RATIO(A-P) =0.15
RATIO(LARGE) = 0.14

PERCENT  T.PERCENT HISTOGRAM

. """I l

R-2:20 H/AFEHBMEBSH(ZD )

FREQUENCY

0
0
9
84
40
22
14
n

o o e wa SN~

QUANTIQY-A = 700.00(V/H) ROAD WIDE = 3.25(M)
-P =1000.00(V/H) LEAST GAP =11.00(M)
I VELOCITY-A = 13.78(M/S) LIMIT BIRTH TIME = 0.60(S)
-P = 12.69(M/S) RATIO(A-P) =10.15
RATIO(LARGE) = 0.14
PERCENT  T.RERCENT HISTOGRAM

0 0

0 0

4 4 —

40 45

19 64

10 75 ——

6 82 —

5 87 —

3 91 —

2 93 -

0 94 -

0 94

1 96 -

1 98 -

1 100 -

0 100

0 100

(23)
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52

No
1
2
3
4
5
6
7
8
9

11

—— z
- R R N

12
13
14
15
16
17

TRAFFIC SIMULATION
NESSESARY DISTANCE

TIME=7200.0(SEC)

CHANGE VEIHCLE=221(V)

LOW(NEM)

0
15
30
45
60
75
90

120
150
180
210
240
270
300
350
400
450

HIGH (EQ.M)

15
30
45
60
7%
90
120
150
180
210
240
270
300
350
400
450
500

TRAFFIC SIMULATION
NESSESARY DISTANCE

TIME=7200.0(SEC)

CHANGE VEIHCLE=274(V)

LOW(NE.M}

0
15
30
45
60
75
90

120
150
180
210
240
270
300
350
400
450

HIGH(EQM)

15
30
45
60

75-

90
120
150
180
210
240
270
300
350
400
450
500

TRAFFIC SIMULATION
NESSESARY DISTANCE

TIME=7200.0(SEC)

CHANGE VEIHCLE=207(V)

LOW(NEM)

0
15
30
45
60
75
90

120
150
180
210
240

300
350
400
450

270

HIGH (EQM)

15
30
45
60
75
90
120
150
180
210
240
270

350
400
450
500

300

K W R B W&

®-2:21 HERREEEMEHIMH(ZD9)

QUANTITY-A = 750.00(V/H) ROAD WIDE = 3.25(M)
-P =1100.00(V/H) LEAST GAP =11.00(M)
L VELOCITY-A = 13.59(M/S) LIMIT BIRTH TIME = 0.60(S)
-P = 12.33(M/S) RATIO(A-P) =90.15
RATIO(LARGE) =0.14
FREQUENCY PERCENT T.PERCENT HISTOGRAM
0 0 0
0 0 0
5 2 2 -
102 46 48
37 16 65 ——————
22 9 75 —
12 5 80 —
11 4 85 —
13 5 91 —
4 1 93 -
3 1 94 -
5 2 96 —_—
3 1 98 -
3 1 99 -
1 0 100
0 0 100
0 0 100
R-2-22 BHREEREBEHIN(ZD10)
QUANTITY-A = 900.00(V/H) ROAD WIDE = 3.25(M)
-P =1200.00(V/H) LEAST GAP =11.00(M)
L VELOCITY-A = 13.05(M/S) LIMIT BIRTH TIME = 0.60(S)
-P = 11.97(M/S) RATIO(A-P) =10.15
RATIO(LARGE) = 0.14
FREQUENCY PERCENT T.PERCENT HISTOGRAM
0 0 0
0 0 0
18 6 6 ——
103 37 44
65 23 67
16 5 73 —
18 6 80 ——
14 5 85 ——
9 3 88 —
4 1 90 -
[ 2 92 -
7 2 94 —_—
5 1 96 -_—
2 0 97
4 1 98 -
3 ) 100 -
0 0 100
R-2-23 BGLFHEBERAG (2 D11)
QUANTITY-A = 700.00(V/H) ROAD WIDE = 3,25(M)
-P =1000.00(V/H) LEAST GAP =11.00(M)
I VELOCITY-A = 13.78(M/S) LIMIT BIRTH TIME = 0.60(S)
-P = 12.69(M/S) RATIO(A-P) =0.15
RATIO(LARGE) = 0.04

FREQUENCY PERCENT T.PERCENT
0 0 0
0 0 0
8 3 3

HISTOGRAM

91 43 47
34 16 64
25 12 76
81
87
91
93
94
94
96
98
100
100
100
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R-2-24 HREEHEBEHEIMH(ZOL12)

TRAFFIC SIMULATION QUANTITY-A = 900.00(V/H) ROAD WIDE = 3.25(M)
NESSESARY DISTANCE -P =1200.00(V/H) LEAST GAP =11.00(M)
I. VELOCITY-A = 13.05(M/S) LIMIT BIRTH TIME = 0.60(S)
TIME=7200.0(SEC) -P = 11.97(M/S) RATIO(A-P) = 0.15
CHANGE VEIHCLE=276(V) RAT!O(LARGE) = (.04
N LOW(NEM) HIGH(EQM) FREQUENCY PERCENT T.PERCENT HISTOGRAM
1 0 15 0 0 0
2 15 30 0 0 0
3 30 45 16 5 5 ——
4 45 60 109 39 45
5 60 75 63 22 68
6 75 90 17 6 74 ——
7 90 120 19 6 81 T —
8 120 150 13 4 85 ——
9 150 180 8 2 88 —_—
10 180 210 3 1 89 -
1 210 240 9 3 93 —
12 240 270 5 1 94 —
13 270 300 5 1 96 -_—
14 300 350 2 0 97
15 350 400 4 1 98 -
16 400 450 3 1 100 -
17 450 500 0 0 100
170
R-2:25 By -AOEREFELEERE(Z01) 160
K
. ] A (750)(850) o
y—aNe | 0=y IAL | 8=k s AL 150 - Aenigdly
A A 4 LA o(650
PR (m) HERBERE (m) 140 - Selinic P o (650)
1 47 74 130+ DEER
2 46 78 B 120 {500)(600)
R 110 (450)
3 50 75 %
1004 Les =0.1014Q .+ 33.44
4 61 86 L % CHBA {5 3% r=0.965)
i ] o ©
5 63 88 — (450
o
6 68 115 ~ 70 o
m =) o
7 68 138 ~ 60 o f a =@
8 64 138 501 °
9 62 150 407
304
10 64 150
204
1 63 138 10 B 73 7 RORFHEERRORER (B /)
12 63 150

£-2:26 B —AQEREFLEER(ZD2)

oMo | EEHER D | 80—ty A
RER(E/0) | LEEHE (m)
3 350 88
450 83
6 450 114
500 115
9 650 140
850 150

R-2:27 HEREEBHFAEMS

o bii # ®H it
% | SETEABHERE | (IETHEEHN
E®HES —MEw 2 5 — R EE45S
B O O A ER 4 HiR
Mo EE 60km/HF 50km /B

0 T T T T v T v v T T v ¥
0 100 200 300 400 500 600 700 800 900100011001,200 123001400
SHREHTAR (H/8H)

-2-21 ZGEE & BRAE L EEM © OBR

HRIRE L L COEERERZ—ER Y7 038AEL,
EHEEA, EERELR COBEREERL T, £0H5
RURBEGEREBREROBR ER-2:280 & 5 K#EE
L7ze

3) W/EHE

AEXHZK-2:22(2)D & S CBREL, AER LM
REEOHETIFARL TROFEIC LV AXE2T-
72

@ HREAPLLEBEFHESAQI COEMY

800m LA E & 2, %7 BARZEHERMIZ#200m
t¥ 3,

@ WIFEREFITHRAL VEELEEL, TER

(25)




54 X K B % BB &

A> THEITEELT 2, ® WEBEZ, T2EERELBTT, EREEET
@ HRBREHCHL CRERLERBEQ RS 3,
R, ® ?&%%bf%ébzﬁﬁﬁﬁ%%imﬁFOD{YLE%
@ FFLTHWIREED “EREEME. OfER RERITEHRTIRC X DEET
T, WRBEREZSEFOLODEECAS, A @ Q%ﬁtFﬂ5t®H®E%§§&L %@%
FHCRREBREREFEBECA - LA QDAIE BTOEREFLEREL T2,
%, BRENCERE L IEERTRIRIC L D ERRT 5, ® FEEBIWERE 1 AL 010E B 1 &t
- §730380@ t?‘ébi, | — 3 I féw
F228 BN REEHIR (YD) I IS L <A
M| H EREERERER 4) g}aﬁw%v
CRIE B I el IR Sag g B HREEERO >, BREOETEE, RBRY
wam| an | an | an ] an ] 4 [20A AET 3,
KB 0 2 2 2 2 8 BRI 5 SHEEE T 5,
T %E| 2 2 2 2 2 10 AEROBA 2 R-2:202RT,
& 5t 38 ¥7:, HBEOETEERUVZEEOHIEMB KX
) TEE  1200cc £FIHE, 1900ce /v ) -2:22(b) IR LTz,
KRUE 6t, 8t HiH 5) FEEER
(a)
/‘!‘m_—/ (b)
B
2 OE B ¥
5misEic | B 8 8
| s
N = ]
x@gﬁ‘gi 2 | |
g [ = |
g " g: | B
= : : " /‘:‘ | | : ég{@%&
. \
BHLEEMBA | Q LSBT | @“
\ T/
! M
| S
} I
2 | ! |1 | =
!
r = i / ﬁ‘yﬁ”
= wl ||
g | @ |
g |
/
1
3Rl
’ éﬁé éﬁ\ \
d&, |
@ﬁ\ | /:
mRE - r
HEEE P
/“\_J/

M-2222 ERAERAEEHNKN

(26)




ENFRORE T I BT 5 B5 55

R-2:29 EREKEEHUERER

| % 5 B FE
| AT NPT

wEBEL |15 | | 0w | T RORE ||y | w | PE |
8| (m/hr) | /b RED CEayT A%

160 1 % &8 &
E120
# 80
40}
0
0 50 100 150 200
y(m)
(2) kx B &
& 80+
4] N
0 50 100 150 200
y(m)
ZWL B & B &
160+
120
B 80
401
0 n
0 50 100 150 200
y{m)
X-2-23 BHERBEKREFREBERSM Gt
301
KEE (N=80)
20
B
o0 - —_—
f
10}
Jd 1 J1 M
50 100 150 200 250 300 350
Boa (m)

(-2 - 24 (2) HFE R BARAS T B B 18 40 534 (RUItuIsR)

60 -

— & & HE (N=300)

50

40+

201

10+

(e o o

50 100 150 200 250 300 350 400
B (m)

R-2-24(1) BERERIBREFHEAMERSM GRILHER)

ARDOREFHE, AENBCEI ERERLEE
B D R AR 2 HU B, AR O ERE K DOV TR
T2k, M-2:28RUK-2:24TH 3,

(5) EREELEBRHOHBLEKE

FETE, YIav—yvaryEFALRIDERLE
BT ELEFREE - g CES U - RHE & otk x
79,

FTHIMIOEREEREOEAMBER L 0, BHEZE
1,106 807 -5 0L EEBERIMERD 2
&, B-2-250 %512k 5,

W, ¥ 2 2V —a ik D EHEGERL 10051
BUI2EBERLEEROBEH A2 KD 5 & F-2.
023/ 3,

BJ-2+25R U'K-2-30D B ME S % -2 262 R 7,

(27)



56 £ & B
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Hibiis (@R 1, 100 &5/8%)

%-2-30 ERATHEEMEHIMM(VIar—vay)

TRAFFIC SIMULATION QUANTITY-A=450.00{V/H) ROAD WIDE = 3.25(M)
NESSESARY DISTANCE -P=650.00{V/H) LEAST GAP =11.00(M)
LVELOCITY-A= 14.68(M/S) LIMIT BIRTH TIME = 0.60(S)
TIME = 14400.0(SEC) -P= 13.93(M/S) RATIO (A-P) = 0.15
CHANGE VEIHCLE=274(V} RATIO (LARGE) = 0.14'
No LOW(NEM) HIGH(EQM) FREQUENCY PERCENT T.PERCENT HISTOGRAM
1 0 15 0 0 0
2 15 30 0 0 0
3 30 45 17 6 6 —
4 45 60 100 36 42
5 60 75 88 32 74
6 75 90 21 7 82
7 90 120 9 3 85 —
8 120 150 4 1 87 —
9 150 180 6 2 89 —
10 180 210 5 1 91 —
11 210 240 6 2 93 —
12 240 270 6 2 95 —
13 270 300 3 1 96 -
14 300 350 3 1 97 -
15 350 400 1 0 98
16 400 450 5 1 100 —
17 450 500 0 1] 100
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9 0.1250 | 0.0313 | 0.2500 | 0.1250 | 0.0625 | 0.5000 | 0.2500 | 0.0833 0.5000 | 0.2500 | 0.1250
10 0.0278 | 0.0278 | 0.0556 | 0.1111 | 0.0556 | 0.3333 | 0.3333 | 0.1111 | 0.3333 0.3333 | 0.1667
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1 0.1250 | 1.0000 | 0.5000 | 0.2500 | 0.5000 | 0.2500 | 0.0833 | 0.2500 | 0.0833 | 0.0417 | 1.0000
2 0.2500 0.2500 | 0.5000 | 1.0000 | 0.1250 | 0.2500 | 0.5000 | 0.0625 | 0.0833 | 0.2500 | 0.2500
3 0.3333 | 0.0833 0.3333 | 0.1667 | 0.3333 | 0.1667 | 0.0556 | 0.1667 | 0.0556 | 0.0278 | 0.3333
4 0.3333 | 0.1667 | 0.3333 0.3333 | 0.1667 | 0.3333 | 0.1111 | 0.0833 | 0.1111 | 0.0556 | 0.3333
5 0.1667 | 0.3333 | 0.1667 | 0.3333 0.0833 | 0.1667 | 0.3333 | 0.0417 | 0.0556 | 0.1667 | 0.1667
6 0.1667 | 0.0417 | 0.3333 | 0.1667 | 0.0833 0.3333 | 0.1111 | 0.3333 | 0.3333 | 0.0556 | 0.1111
7 0.2500 | 0.0625 | 0.1250 | 0.2500 | 0.1250 | 0.2500 0.2500 | 0.1250 | 0.2500 | 0.1250 | 0.2500
8 0.3333 | 0.1667 | 0.0556 | 0.1111 | 0.3333 | 0.1111 | 0.3333 0.0556 | 0.1111 | 0.3333 | 0.3333
9 0.1250 | 0.0313 | 0.2500 | 0.1250 | 0.0625 | 0.5000 | 0.2500 | 0.0833 0.5000 | 0.2500 | 0.1250
10 0.1111 | 0.0278 | 0.0556 | 0.1111 | 0.0556 | 0.3333 | 0.3333 | 0.1111 | 0.3333 0.3333 | 0.1667
11 0.3333 | 0.0833 | 0.0278 | 0.0556 | 0.1667 | 0.0556 | 0.1667 | 0.3333 | 0.1667 | 0.3333 0.3333
12 1.0000 | 0.1250 | 0.0417 | 0.0833 | 0.2500 | 0.0833 | 0.2500 | 0.5000 | 0.2500 | 0.5000 | 1.0000
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S 2 3 4 5 6 7 8 9 0| 1 12
1 0.1250 | 1.0000 | 0.5000 | 0.2500 | 0.5000 | 0.2500 | 0.0833 | 0.2500 | 0.0833 | 0.0417 | 0.1250
2 0.1250 0.2500 | 0.5000 | 1.0000 | 0.1250 | 0.2500 { 0.5000 | 0.0625 | 0.0833 | 0.2500 | 0.5000
3 0.3333 | 0.0833 0.3333 | 0.1667 | 0.3333 | 0.1667 | 0.0556 | 0.1667 | 0.0556 | 0.0278 | 0.0833
4 0.1667 | 0.1667 | 0.3333 |- 0.3333 | 0.1667 | 0.3333 | 0.1111 | 0.0833 | 0.1111 | 0.0556 | 0.1667
5 0.0833 | 0.3333 | 0.1667 | 0.3333 0.0833 | 0.1667 | 0.3333 | 0.0417 | 0.0556 | 0.1667 | 0.1667
6 0.1667 | 0.0417 | 0.3333 | 0.1667 | 0.0833 0.3333 | 0.1111 | 0.3333 | 0.3333 | 0.0556 | 0.1667
7 0.0625 | 0.0625 | 0.1250 | 0.2500 | 0.1250 | 0.2500 0.2500 | 0.1250 | 0.2500 | 0.1250 | 0.1250
8 0.0833 | 0.1667 | 0.0556 | 0.1111 | 0.3333 | 0.1111 | 0.3333 0.0556 | 0.1111 | 0.3333 | 0.1667
9 0.1250 | 0.0313 | 0.2500 | 0.1250 | 0.0625 | 0.5000 | 0.2500 | 0.0833 0.5000 | 0.2500 | 0.1250
10 0.0833 | 0.0278 | 0.0556 | 0.1111 | 0.0556 | 0.3333 | 0.3333 | 0.1111 | 0.3333 0.3333 | 0.1667
1 0.0833 | 0.0833 | 0.0278 | 0.0556 | 0.1667 | 0.0556 | 0.1667 | 0.3333 | 0.1667 | 0.3333 0.3333
12 0.1250 | 0.1250 | 0.0417 | 0.0833 | 0.2500 | 0.0833 | 0.2500 | 0.5000 | 0.2500 | 0.5000 | 1.0000
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2 0.5000 0.2500 | 0.5000 | 1.0000 | 0.1250 | 0.2500 | 0.5000 | 0.0625 | 0.0833 | 0.2500 | 0.5000
3 0.3333 | 0.0833 0.3333 | 0.1667 | 0.3333 | 0.1667 | 0.0556 | 0.1667 | 0.0556 | 0.0278 | 0.1667
4 0.3333 | 0.1667 | 0.3333 0.3333 | 0.1667 | 0.3333 [ 0.1111 | 0.0833 | 0.1111 | 0.0556 | 0.1667
5 0.1667 | 0.3333 | 0.1667 | 0.3333 0.0833 | 0.1667 | 0.3333 | 0.0417 | 0.0556 | 0.1667 | 0.1667
6 0.1667 | 0.0417 | 0.3333 | 0.1667 | 0.0833 0.3333 | 0.1111 | 0.3333 | 0.3333 | 0.0556 | 0.0556
7 0.1250 | 0.0625 | 0.1250 | 0.2500 | 0.1250 | 0.2500 0.2500 | 0.1250 | 6.2500 | 0.1250 | 0.1250
8 0.1667 | 0.1667 | 0.0556 | 0.1111 | 0.3333 | 0.1111 | 0.3333 0.0556 | 0.1111 | 0.3333 | 0.3333
9 0.2500 | 0.0313 | 0.2500 | 0.1250 | 0.0625 | 0.5000 | 0.2500 | 0.0833 0.5000 | 0.2500 | 0.2500
10 0.0556 | 0.0278 | 0.0556 | 0.1111 | 0.0556 | 0.3333 | 0.3333 | 0.1111 | 0.3333 0.3333 | 0.1667
11 0.1667 | 0.0833 | 0.0278 | 0.0556 | 0.1667 | 0.0556 | 0.1667 | 0.3333 | 0.1667 | 03333 0.3333
12 0.2500 | 0.1250 | 0.0417 | 0.0833 | 0.2500 | 0.0833 | 0.2500 | 0.5000 | 0.2500 | 0.5000 | 1.0000
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Report of PWRI Vol 161-1, Feb. 1984
Artificial Groundwater Recharge by Underground Piping Method
by Katsuyoshi Ishizaki
Akira Kitagawa
Synopsis :

The method for artificial groundwater recharge can be categorized into two
groupes, one is well method and the other one is scattering method. Underground
piping method belongs to the latter group. It is to infiltrate water from porous pipes
buried underground (about 30-60 cm from the ground surface). This paper shows the
results of indoor experiments, numerical analysis, and field experiments concerning
this method. The purpose of the study is to make the technical aspects of the method
clear for practical use. We have found that this method is effective not only for
groundwater recharge but also for runoff control through the infiltration of rainfall
water, and has a potential for wide practical application.

Key Words : Groundwater Recharge, Underground Piping Method, Numerical
Analysis, Indoor Experiment, Field Experiment

Report of PWRI Vol. 161-2, Feb. 1984
A Study on Methods of Allocation and Placements
for Highway Guide Signs
by Dr. Norihiko Kurimoto
Taro Kaji
Synopsis :

Traffic signs are essential information source for motorists to approach and reach
their destinations safely and smoothly. Therefore, it is quite important to supply
sufficient number and good quality of traffic signs appropriately on the highway
network for a great number of motorists unfamiliar with the geography. This
research consists of two parts: one is to make clear the relation between placement
and size of guide sign before intersection, and the other is to develop methods for
evaluating system-effectiveness of guide signs on highway network.

Key Words : Guide Sign, Visibility, Legibility Distance, Weaving Simulation,
Critical Path, Cost Benefit Ratio
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