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Improvement.and Efficiency Test of Seepage System for
Recharging Rainfall to Groundwater
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Abstract

Thailand is an agricultural country. Villagers who are living in the area romote
from the river or water storages survive by using water from rainfall and groundwater.
This causes severe decreasing of groundwater level with no sign of recovery. The
reserchers tried to study the potential of top sand for recharging rainfall to
groundwater in Pichit province. The proposed methos is so-called “Seepage System™
which consists of a pit and a trench properly equipped with percolation wells, to
recover groundwater. The designed Seepage System is now installed at Baan Noen
Kwang School in Pichit province in order to recharge rainfall from the roof to
groundwater. Unfortunately, the system had been previously equipped with
inadequate air ventilation pipes and recharged only 5.77 % of rainfall.

After improving the system by installing enough air ventilation pipes in the pit
and trench and also enlarging pit size, these made the system worked far better. The
computer model was meanwhile constructed and run using the registered data (from
the data logger) of rainfall, water level in the trench, and the groundwater level. And it
was found that the percentage of recharging rainfall to groundwater had been
substanially increased as high as 42.6 %, or 0.66 cubic meters per year per sq.cu.of
roof area. The ground water level can rise up 4.7 % of recharged rainfall depth.
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2.6.2.2 Falling Head Permeameter
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[ Input Data, Qin, C ]
A 4

—

Qs1(I1)=al*DT(AP*h1(11-1)+(640*h1(11-1)"2/2)

Dh1=(Qin(I11)*DT-Qs1(11))/(AP*n) ]

h1(1)=h1(I1-1)+Dh1 ]

h1(11)>0

No 760

Yes 1100

h1(I1)>HC1

No 1100

Yes 1430

No 1440

h3(11-1)>0

Yes 1800

[ Qs21(II)=a2'DT(AT'h3(Il-l)+(1380'h3(11-1)"2/2)j

{ Qs22(I1)=4*a3*DT(APE *h2(11-1)+3.1459*d *h2(I1-1)"2/2)

No 1830

h3(I1-1)>HC1

Yes 1850

~

Qf(I1)=Qin(11)*DT-Qs1(I1)-Qs21(I1)-Qs22(11) }

\
>

Dh3=(Qf(I1)/((AT *AP)*n)

>

h3(11)=h3(I1-1)+Dh3 ]

h2(11)=HC2+h3(I1) ]

Yes 1950

h1(I1)=h3(I1)

h3(I1)=0

41



h3(11-1)>0

No 780

Yes 950

Qs21(I1)=a2*DT(AT*h3(I1-1)+(1380*h3(11-1)"2/2) '

f AL

Qs22(11)=4*a3*DT(APE*h2(11-1)+3.1459*d*h2(I1-1)"2/2) ]

Y

Dh3=-(Qs21(11)+Qs22(I1))/(AT *n) ]

Y

h3(I1)=h3(11-1)+Dh3 ]

No 1060
h3(11-1)<0

42

Yes 1000

h3(11)=0

[ Dh2=(h3(11-1)*AT *n-(Qs21(I1)+Qs22(I1)))/(4*APE*n) ]

h2(I11)=h2(I1-1)+Dh2 ]

NEXT
h2(11)=0 STEP

»{ h2(11)=HC2+h3(11) ]




No 880

h2(11-1)>0

~

Qs22(11)=4*a3*DT(APE *h2(I1-1)+3.1459*d*h2(11-1)2/2) J

'

Dh2=-(Qs22(I1))/(4*APE*n) ]

'

h2(11)=h2(11-1)+Dh2 |

Qs21(I1)=0

Qs21(11)=0

e

NEXT
STEP



No 1130

h2(11-1)>0

Yes 1180

~

Qs22(I1)=4*a3*DT(APE*h2(I1-1)+3.1459*d*h2(I1-1)12/2) ]

Dh2=-(Qs22(I1))/(4* APE*n) ]

g

h2(11)=h2(11-1)+Dh2 ]

h3(11)=0

Qs21(11)=0
et

NEXT
STEP

44
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@ No 1120

h3(11-1)>0

Yes 1270

Qs21(11)=a2*DT(AT*h3([1-1)+(1380*h3(11-1)*2/2) J

Qs22(I1)=4*a3*DT(APE*h2(I11-1)+3.1459*d*h2(I11-1)"2/2) ]

Dh3=-(Qs21(11)+Qs22(11)/(AT*n) }

Y

h3([1)=h3(I1-1)+Dh3 ]

No 1360
h3(11)>0

Yes 1320

[ h2(1)=HC2(I1)+h3(I1) ] l h3(T1)=0 l

[ Dh2=(h3(11-1)* AT *n-(Qs21(I1)+Qs22(I1)))/(4*APE *n)

{ h2(11)=h2(I1-1)+Dh2 ]

< me >

h2(11)=0

NEXT
L STEP
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(3) No 1450

&

No 1610

Qf(I11)=Oin(I1)*DT-(HC1-h(I1-1))*AP*n-Qs1(I1)-Qs22(I1) ]

Yes 1630

Qf(I1)=0in(I1)*DT-Qs1(I1)-Qs22(I1) ]

Dh2= Qf(I1)/(4*APE *n) ] NEXT
STEP
h2(I1)=h2(11-1)+Dh2 ]

\ )

No 1670

h2(11)>HC2

Yes 1730

[ Dh3= (Qf(11)4*APE *n*(HC2-h2(12-1)))/(AT *n) ] :

h3(11)=Dh3
[ h2(I1)= HC2+h3(I1) ]
l h1(11)=HC1

Qs21(11)=0
h3(I1)=0




@ I No 1460

Yes 1480

[ Qf(I1)=0in(I1)*DT-Qs1(11) }

47

Qf(I1)=0in(I1)*DT-(EC1-h(I1-1))*AP*n-Qs1(I1) ]

[ Dh2= Qf(11)/(4*APE*n) ]4

n2(I1)=Dh2

h2(11)>HC2

No 1520

Yes 1551

-

Dh3= (Qf(I1)-(HC2*4*APE*n)) /(AT *n) ]

[ h3(Il)=Dh3(Ilj
b

Qs21(1)=0

SIS,
Qs22(I1)=0

h1(I1)=HC1

el

[ h2(11)=HC2+h3(I1)

Qs22(I1)=0

h1(11)=HC1

h2(11)<0




Qf(11)=Oin(I1)*DT-EHC1-h(l1-1))*AP*n-Qs1(1)-Qs21(1)-Qs22(I1) ]

-

Dh3=(Qf(I1)/(AT*AP)*n) ]

Y

h3(1)=h3(I1-1)+Dh3 ]

~

h2(I1)=HC2+h3(11) ]

No 1900

h1(I1)=HC1

Yes 1950

h1(I1)=h3(I1)

30l 39 Flow Chart Program
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26/5/2001 5 14.23 0.7115
30/5/2001 9 10.5 0.945
2/6/2001 34 4.7 1.598
5/6/2001 34 3.85 1.309
8/6/2001 18.5 563 1.04155
10/6/2001 7.5 9.69 0.72675
11/6/2001 15.5 8.44 1.3082
14/6/2001 19 6.1 1.159
15/6/2001 21 488 1.0248
23/6/2001 48 3.4 1.632
3/7/2001 16 9.52 15232
5/7/2001 25 8.2 0.205
6/7/2001 75 34 2.55
8/7/2001 3 416 1.243
8/7/2001 13 33.1 4.303
11/7/2001 60.5 1.06 0.6413
11/7/2001 18 14.5 2.61
3/8/2001 9.5 21 1.955
5/8/2001 2.5 36 0.9
5/8/2001 25 43 1.075
6/8/2001 60 9 5.4
7/8/2001 25 38 0.95
8/8/2001 9 20 18

593 418 36.6163
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10/8/2001| 265 26 18 24/9/2001 | 25 56 14
15/8/2001| 30 70 2.5 25/9/2001 4 55 29
16/8/2601| 70 62 2.5 26/9/2001 4 44 1.76
18/8/2001| 160 40 225 27/9/2001 | 25 59 1475
27/8/2001| 155 45 16.5 30/9/2001 41 31 12.71
28/8/2001| 155 64 6.5 2/10/2001 | 105 40 42
28/8/2001| 50 93 15 1 4/10/2001 | 85 55 4.675
20/8/2001| 430 60 9 4/10/2001 18 35 6.3
30/8/2001| 10 70 3.5 6/10/2001 15 50 75
30/8/2001| 85 62 55 6/10/2001 | 45 70 3.15
10/9/2001| 145 55 7.5 9/10/2001 6 70 42
10/9/2001| 55 30 21 23/10/2001| 15 88 1.32
11/9/2001| 30 82 6.5 23/10/2001| 15 50 0.75
13/9/2001| 145 45 55 23/10/2001| 35 43 1.505
13/9/2001| 105 95 9 24/10/2001| 15 48 72
13/9/2001| 195 75 14 25/10/2001| 30 48 144
19/9/2001| 115 50 17 28/10/2001| 24 35 8.4
19/9/2001| 375 57 29 28/10/2001 9 79 1.44
21/9/2001| 40 95 15 14/1/2002 15 125 1.875
22/9/2001| 170 63 13 5§93 421 199.605
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e (cm®) | ¥ 18Ry (cm) M N (cm®) | ¥ ARy (cm)
26/52001 | 327290 07 30/8/2001 | 1127000
30/5/2001 | 434700 08 30/8/2001 | 1568600 o
2/6/2001 735080 14 10/9/2001 | 1897500 1.4
5/6/2001 602140 07 10/9/2001 | 2898000 4.5
8/6/2001 479113 06 11/9/2001 | 2451800 23
10/6/2001 | 334305 06 13/9/2001 | 1138500 13
11/6/2601 | 601772 0.6 13/0/2001 | 3933000 3.6
14/6/200% | 533140 11 13/9/2001 | 4830000 4
15/6/2001 | 471408 1 19/9/2001 | 3910000 47
23/6/2001 | 750720 14 19/9/2001 | 7603800 5.8
3/7/2001 700672 1.4 21/9/2001 | 655500 0.5
5/7/2001 94300 0.1 22/9/2001 | 3767400 i
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Phichit Provincial irigation Project
Waler Resource Reserve: Research Project

PCT 4; Wat Sra Manee Themple, Phairoop Sub-District,Phoprathapchang Dictrct Phichit Province.
Depte  Layer

PUC, Pipe B 25 Inch

it Ground surface
" mfa Pipa §.25 nch
4 Back-fi  leack
2
30 Fs CL: Silly clay.some fing sand, 270 PUC. Siot Pipe § 25 inch
[ v plasticity hard brown, Claysaal  HCiay seal
ki i e
ol Aark 145378 wrd
1% ] a7 &avei pack § 1448 g
S e e ' | M P
0 7 ‘ \SM. Sity sand sand s e i Gravehoack § 1113/ nch
7\ ¥ s Wsrn ‘ 8 '
i I \ adn-plasiic, dénse,brown, ;
& 22 ] 2% ol y 'y . g 20 L '*:‘ A 7.': h
2% SW: Wellraded sand on-plastie, i PYC. S\ Fipe § 2.5 ineh
; . ‘ 22 ..‘ - i . 5 8
0 ““(‘4” \ mediunidense brown. »
by N Bollom ofbole. —— . |
i PG, Plpe § 25 inch
130 27

Remark: GTD = Geotechnical Division, Royal Irigation Depariment
N= Blow count number

Pigs. = Plazometic well
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Depth

000

400

500

600

800

200

100

Phichit Provincial trrigation Project

Water Resource Reserve. Research Project

PCT.5:Mr.Pravid Ban Dong sur leng.Dong sur leng subdistrict Phopratabchang district, Phichit province

0.00

SPTN

. Ground surface

7

M. Poe 25 e

CL: Siity clay some fing sand Jo plasticity.

I« R

very stiff to hard, brown.
|‘34 et .

O R
F ML: Claysy sill some fine sand,

-

48

" 580

5 A ack - fil

4 I H{ Bach-fi

Clay seal PYC Siot Pipe §

Clay seal

Grevel-pack § 114+

20

low plasticiy,very Stff to hard.orows. |

= Gravei-pack ¢ 174-18 inch

1w -

120 .

1300 et

1400

|-t =Y. M :
4 SW.: Well-graded sand.non-plastic,
medium dense,brown. 4 0 SaPpad 25inck
¢ BN NE ), | el N\ W _eeweed, |
980 3, o
CL: Sitty clay,some fine sand,io plasticity,
very stff,yeliowish brown, = PVC. Prpe G256 ien
20
1345 l ol Bottom of hole
1500 . W - i W AN v

1.0

Remark: GTD = Geotechnical Division, Royat Irrigation Department

N= Blow count nurnber

Pic. = Piezomelic well

W Pie d) 25mch

8 i

25inch

o

ct

69



PCT 6

Degth

Layer

008 -

Phichit Provincie: Imgation Project

Viater Resource Reserve: Research Project

o plasticity stff brown. 270

370

8

370

i3

T s Wellgaded send pon-pestc

L_I,_{s_. . 'S e, ) e .

8

: ML Clayey sitt some fine sénd.

l D loose lo medum brown.

Pie.

o Pt

Back - fil PG, Pipe § 26 i

PYC. Siot Pipe ) 25 nch

Clay seal

loravetpack § inch

B 4 Orvepack Q 14318 ineh

1045

4 Ao Pipe § 25inch

15

1045

PVC. Pipe § 25inch

Remark: GTD = Geolechnical Division, Royal Imgation Department

N= Blow count number

Pig. = Pigzomslic well
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Phichi* Provincial Irigation Project
Water Resource Reserve: Resea ch Project

PCT 7 Home of Mrs. Praycng Khayankhetgam, Dongsourleang Village, Dorgsourleang Sub-District,

Phoprathapchang District, Phichit Province

Pie.7/1

Back hn

;'/".é;avpl-pack

@ 1/4- 3/9 inch

e /C. S olPue

B25inch

PV(‘ Pvpa

0 95mch

Depth Layer N
I Ground surface .
150 ML: Sandy siltsand s fine low plasticity,
2100 I » vPry stitt qruyxsr brown.
QL ep— e
20 210 CL: Si nv rlay,some fing sand luw 34
e l % plasbrxly very m.ﬂ 10 P‘ard brmwn
g
so0 870 '
TR Cl / sand.sand s fin
90 SC ayey sand,sand is fine,
- 150 ow plaStIClty ~ J'un. 0 7.40—
sco 7.80 & densa brown
B e g
ar0 I SM emy sand some gravel sand s fine
s i : S N VALY
10.60 ry to coarse, non p»asuc medium
= & i e e, SN
s \\ s dmse gyrayey brown.
X Powt TG
12.03
N e — W ¢
1300
16"
14.00
- = [ Vediey )
15.00
g -
16.00 i cu Silty day some e sand
. | 127 jow plasticiy,nard or orown.
Lo Ry B ==
1300
i
19.00
21
204G 19.60
S l 2 sw. Well-graded sand some @ 3/8-3/4
27 . A . :
2200 21.80 ] inch size diameler gravel.non-plastic
53400 l 4 madium dense grayish brown
g
2450
KU
25.0C
| 37
%690
B 5% L ity cayome e 52
37600 L IMy Clay some fn: sindm TR
25,00 l il low plauhcuy hard graytsh brown
I 437 7 T
29 00
54,60 I 42 ———— Bottom of hole
g0 048 =

Remark: GTD = Geotschnical Division, Royal Imigation Department

PV\, Pwe D 2.5inch

N= Blow count number

Pie. = Piezometic well

y A
ysn 7

17.704

2170

23,70

Back ﬁll

Clay sedl

. I__Gravel-pack

b 1/4 ’%/8 mrh

== P\IC. Siot Pine

025mch

e

}—- PG, Pipe

9 25inch

PVC, Pips § 2.5 inch
BVG. Siot Pipe & 2.5 inch
Back-fil

Clay seat

Gravel-pzck @ 1/8 inch

7l



Phichit Provincial irrigation Project

Water Resource Reserve: Research Project

72

PCT. 8
Deptr
.00 T Pipe § 2.5 ingt
0.00- -Ground Surace -
100 SW Sity sand,sand is fine, PVE. Pipe § 2.5 inch
" e 5 i
200 norrplasnc med:um dense, Back-fil
e W hrown. Back - fill WC, Siot Pipe § 2.
e e
40 380 . : e 7 Clay seal
5,00 LT Sity sand sanc is fine to croase, Gravel-pack ) 1/4-3/8 inct
soo 570 | non-plastic medium dense, — Clay seal
oo 5N\ gy ..,
7.00 i ot :
8.00 a SM S;ky sand,sand is fine to coarse, — Grave!'pacr.dl 174-3/8 inch
v 4 - S
900 nowplasuc medxum dense.brown. &
b i 4 L PVC. Slot Ppe § 2.5 inch
T =
1o 1070 ML Sandy sm sand is ﬁne
e low plasnctty stlf‘ gray
1 2 CTTTRYT S L §
1300 1200 ‘sw. b2 2 sand.non-plastrf:: £ &Py I s
oo ’36 \ medium dense. - PVC. Pipe § 25 inch
£e . Silly clay,some coarse sand and
10.00 @38 inch size diasneter gravel, 1527

: low plasticity,hard,yellowish brown.

 sc: Clayey sand some @ 33to 172
nch size diameter gravel,
low plasticity. medium dense,
light gray.

CL: Sily.clay,some fine sand.

low plasticity, brown.
ttom of hole

Remark: GTD = Geotechnical Division, Royal irngation Department

N= Blow count number

Pie. = Piezomelic well



Phichit Provincial Imigation Project

Water Resource Reserve: Research Project

PCT 8 &7 Village Head Officer (Mr. Song Phosd; Phattaphe sordistcl, Propraiabiohang distact
+ - |

Qepth
SPT
¢re Q.00
Concrete Floor 30x30 cm
100 S
I
. SM - Sity sand.sardd is fire,
200 R 5 sppm————
l 16 non-plastic, medium dense,
3¢ - w_aw
[ 16
aw 20— =
18
500 — .4
d = ::lcwy seal
Gw ' e S
25
T | SM: Sity sand,sand is fine to coarse,
I 23 non-plasticmedium dense,
800 ) | o N P brodnistel
14 827 g
" A 19 _‘_\]—Jclem\ed gravel 4-8 mm.
. a1 1
9
1080 B0 "W TMEIPIEE e :
I | WAL Sancy sit sand i fine fow plasticy, it .
1070
1900} 4. o ,JSIoi pipe for Piezometer Test § 2.5 inch
» SW : Welt-graded sand,nixi-plasti=.medium danss,
120¢ P hAO .
ik fight grsy.
1300 140 : e
gk ” =} |} |-t Sitty chay.some coarse sand and 3/8 inch size diameter gravel
W 1380 fow plasticiy hard, yelowish brown.
I 28
e SC: Ciayey sand.some 3/8 fo 172 inch sue dameter gravel
1wz 4 fow piastily mediom dense Jight gray
1600 1600 . Botlom of hold

Pipe $2.5inch

PUC. Pice § 25 inch

PYC, Siot Pipe § 25 nch

Clay sezt

I Gravel-pack § 1/4-378 inch
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Phichit Provincial imgaticn Project
Water Resource Reserve: Research Project

PCT 9 Wat Sra Pra Toum,Phairoop subdistrict,Phopratabchang district, Phichit province

Depth Layer N Pie.

PYC Pipe @ 2.5 inch

A

0.00 Ground surface. ..
s ML; Sandy sitt.sand is fine low plasticity,

e 4 brown (Back fil) oA Ele— Back- il ||PVC. Pipe 0 2.5 inen

-l
3N Back-fitt

41

a0 o B Clay seal P\VC. Siot Pipe § 2.5inch

550 Clay seal

b

* QL. Sitty clay.some fine sand. 4 Gravel-pack § 148 inch

6.90
. T Jow plasticity very stiff to Y Gravel-pack § 1438 inch
o »!Tird.brown. R

Iz~ _ PVC, Siot Pipe & 256 nch

1000

S5 WA oty B e 10.00. 2 ey I
180 £ ML: Sandy sit,sand is fine low plasticity,

1280 7 very stiff light gray.
i e
1B 1270 e300

140 2 o Sitty sand,sand is fine no.-plastic,
15.00 \ gray.

16.00

17.30 PN 17.00 e

Rallty B, e oo ...Botnmofhole . 4800
19.50 ‘

Remark: GTD = Geotechnical Division, Royal Irigation Department
N= Blow count number

Pie. = Piezometic well



Phichit Provincial Iigation Project

Water Resource Reserve: Research Project

PCT 10: kanjana consenvative forest,phaitapho subaistrict,Phopratabchang district,Phichit province

Depth

500

6.0

Layer N Pie.
PVC. Pipe § 2.5 inch
0.00 Ground surface .
Back fil b
i o b Back - fil PV, Pipe § 2.5 1neh
Al ™ CL: Silly claysome fine sand, PVC. Slot Pie ¢ 25inch
2 fow plasticity stiff to very stif, Back i
4380 o brown. Clay sea!
b Sandy silt.sand is fine, Gravel-pack § 1/3 inch
670 j low piasticity.nard,brown. 6.60
) = SC: Clayey sand,sand is fine, Clay seal
8.90 £ low plasticity,medium to dense, 860 —
12\ bown
I o CL: Sty clay,some fine sand, #— Cravel-pack ¢ 1/4-3/8 inch
160 7 fowplasticity,stiff 10 very sff,  11.60-—bd——
. \ brown. ;
SM: Sity sand,sand is fine, Q44— PVC.SolPpe § 25 inch
non plastic,medium dense,
fight gray. e o
1660 Bottom of hole 1eooLLl PYC Pieed25inch

Remark; GTD = Geotechnical Division, Royal Irrigation Department

N= Blow count number

Pie. = Piezomelic well

19 10
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Phichit Provincial Irrigation Project

Water Resource Reserve: Research Project

PCT11: Phaitapho Adm.subdistrot-org. Office, Phaitapho subdistrict, Phopratabchang district, Phichit province

PVC Pipe § 2.5 inch

Depth | Layer [Log|N [Pie.

% 000 Ground St Snye
s SC: Ctavey sand,send is fine,low p astict t PVC. Pipe § 25 inch
zoc 180 med um cense,brown. PVC. Slot Pipe § 2.5 mch
w K |Back il
- SP: Pooriy graded sand,non- plasnc g(nay seal
s 480 \ sand is csarsa,medium dense,gray Gravel-pack ¢ 118 inch
AN i B = 5 =Y 4

5 }3 R — 2 R S s e s e e e e i et e S
8ol SC C!ayey Jand.um .d is fine,low plasticity,
& 'nm*um dense grayrsh brown
500
- CL um" clay.some fine sand fow plaa sc«ty
U4
ol 10.70 L1070 very sl fgra vish brown.

AN TS = 2R S
20 W\ ‘b, i

< SM: Sty san@ sand is fine,non- psasuc
11& s S e Y ——— e e — s et ———— o a1 i e e S ey
2]t
e 1370 w-?é_h_\\iefjm = 9'?3 s
e IR H’E 2

5% 4500, o S e

CL Silty clay.some hnﬂ sand Jow plagticity,

. hard,grayish brown,

Bottom of hole




Phichit Provincial Irrigation Project
Water Resource Reser.e: Research Project
PCT-11- Phaitapho Adm subdistret-og. Office, Phaitapho subdistrict, Phopratabehang distnet, Phichit province

Depth  Layer N Pie.

PVC. P‘pe ¢2 5inch

__(_'\;9(_)_._1100, AT _ Ground surface oL
1.00 sC Claye\, sand, sand is fme !ow plashcr'y g PIC. Pps § 25 in
30(; 1.80 ¥ medim dense.brown. : ‘  Haaoen
300 200 mi{wSP' Pwr/gaded sand non-plashc — % T PVC. Slot Pipe § 25 inch
400 : . A oand is coarse,medium dense,gray § ' "”Br;e;c'kﬂ-‘ﬁlli i Clay seal
500 480 1P SC: Clayey sand sand s fue ow Dvasbcﬂy- 7k S Gravepack § 1inch
603 Y, £ \ medum densegrayish brown. 5 ?:%
700 MR r Loy e 77 - .5% L TTEE, W,
8.00 % oCjd Snty clay some ﬁne sand iow plastlc;ly Clay seal
9,00 o verystrff graylsh brown. 07
TOEO— i EINS — Gravpl park ¢ 14-3/8 inch
11 00 10 70 A5 10.70.: _‘__“
1200 ® SM: Sity sand sand is ﬁne,norrp!astjc.mwww i | I
13.00 ) 4 medium dense,gray. A ¢ 4*-— PVC Slol Pnped) 2.5inch
i L Y
i CLs,uyclaysomeﬁnesand,lowpfashclly o LU PYC P b2sinen

\ he;rd.grayish Drown.
Bottorn of hole oo

Remark: GTD = Geotechnical Division, Royal inigation Depariment
N= Blow count number

Pie. = Piezomelic well

109 11
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Phichii Provincial Irrigation Project

Water Resource Reserve: Research Project

PCT12: PTT Gasoline Station (Mrs. Samruai), Phaitapho sub-district, Phopratabchang distnct,Phichit provinceprovinee

Depth

Layer

Log

Pie. PVC.Pipe () 2.5 inch

[ed]

1.00

200

300

400

50

600

700

8.00

9.00

.00

1.00

1200

13.00

1400

15.00

1600

17.00

18.00

1 Ground surface

ML: Sandy silt sand i fing low plasticity,

stiff brown.

M: Silty sand,sand is fine lo coarse,

non-piastic,loose, grayish brown.

Y. grayish brown.

CL: Sitty clay, low piasticity,stiff to very sttf,

180 SM: Silty sand,sand is fine,non-plastic,

medium dense,grayish brown.

SP: Pooriv-graded sand.non-piastic,

very loose {o loose light gray.

SW: Well-graded sznd,non-plastc,

loose light gray.

L R I BEos VDN

11580

Bottom of hole

109 12

PVC. Pipe ¢?.5 inch

|PVC. Siot Pige § 2.5 inch

| 1Rack-fii

Gravel-pack § 1/8 inch

78



Phichit Provincial irrigation Project

Water Resource Reserve: Research Project

PCT - 12 PTT.Gasoline station (Mrs Samrua) Phattapho Sub-District phophathiapchang Distnct Phichit Province

Depth
0.60
1.00
2.00
3.00
400
5.00
8.00
7.00
200
5.00
10.00
11.00
12.00
13.00
14.00

1500

16.00
17.00
18.00
19.00
20.00

200

2.0
2300

2400
2500

26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00

Layer

Pie.12/1 Pie. 1272

PVC. Pipe § 2.5 :nch PVC. Pipe @ 2.5 inch

e AT p"l'\: F:ph‘ ¢ 2.5 inch

» § Back-fil

15 4ine, low 535heil

AT

PVC. Siot Pipe @ 2.51nch

13 ﬂ

300~
3.30

WIS
A\

A

ne 1o coarse,

7 SM: Sity andsar :say seal

N renplasic iocse grayish brown, ck il Hackifil Gravmr,ack@ 18 inch

R S LT A Ry Y

540 ] '*2{ wwery sliff,grayish brown, 7": iy

r1;; SM: Sity sand.sanc s fine,non plashic, B3 _7m ) 4

8.60 9 medium dersegra*p;r;bmwn kl‘ay seal -

g ¢ I -7 SP:  Poorly-uraded sand,non-plastic, - N,
16.;0 4 I\& ”ve&:oosem jocse, light gray. Cravel-pack B .

Y & /8 §1/4-38 inch

s | PVC. Pipe § 2.5 inc

AT

A

e

£

I

Vo

14

26.20

T0 WL Clayey SiL.50me ine sand.\ow plastciy,

2760 —

. l 55 SM: Silty sand,sand s fine,nan-plastic,

21 stffto very stiforowm. Graver-pack § 1A-3/8 inch

O B T 1 b 2800 —]

{-FVC. St Pipe § 25 1nch

22 madigm dense, brown.

33.00

- Bottom of hote o ”4-—- PVC Pipe § 2.5 inch
— 3340 =

19N 12

79



Phichit Provincial Irrigation Project

Water Resource Reserve; Research Project

PCT- 13 Mrs. Bang # 256 Nean Swang Vilage,Nean Sawang Sub-district Ploprathapchang Distnct phichit Provinge.

Depth Layer N Pie
FVL. MR8 q);: L neh
= Ground surface ST
100 ML Sandy sit sand i fne Jow plastcity, Clay seal
2 Y medum consistency,gray. PUC. Ppe 2.5 nah
e WP Pooty guded sndsome st 43 - ™ St Pips § 25 nch

o | T nonglasiomedom dense, ‘;_F'“JC'S?Gi P 25 et e

6.00 =9 bFO"m F\ (‘ﬂ&\@‘ﬂ&&k‘bllﬂ:m‘,h
700 y

840 m"jj INALE

R i '\C[: Siycaysomefnesand, g5 8T P Ppegbieh

o \ low plastity,very st brown,

Remark: GTD = Geotechnical Division, Royal Imigation Department

N= Blow cuunt rumber

Pie. = Piezometic wel

109 13
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Phichit Provincial lrrigation Project

Waler Resource Reserve: Research Project

PCT 14:Paddy fietd of Mrs. Prayun Jankrajang, Phaitapho subdistict,Prepratavchang distact,Phichit province

PVC. Pipe § 2.5 inch

Depth Llayer Ltog N

0.00

ML: Sandy sift.sand is fine low piasticity, PVC. Pipe ) 2.5 inch

1.80 madium danse brown. PVC Slot Pipe ¢ 2.5inch

Back-fill

Clay seal

5
H

IR IR BRIRERR

Cravel-pack ¢ 118 inch

S L Y e

CL: Sty clay.some fine sand low piasticity,

SRREI

780 very sliff.grayish hrown.

4

980

11.70

meadium dense,gray.
15.80
16.80

15,80 ——

»
]
Ll
]
]
I
i
|
]
|
p=t-r=t-11.80
FEIN I 6
g 2 ) 5 SM: ity sand,sand is fine,non-plastic,
X

CL: Suiy clay,some fing sand.low plasticily,

hard.gravish browi.

Bottom of hole

Remark: GTD = Geotechnical Division, Royal Imgation Department
N= Blow count numbar -

Pie. = Piezometic weit

1o 14

81



Phichit Provincial Imigation Project

Water Resource Reserve: Research Project

PCT 15:Paddy fieid of Mrs.Boornark Asaman phailaphe subdistrict,Phopratabehang district, Phichit province

Depth Layer |Llog{ N |Pie.
506 0 VOO

L

s 270

400 [ AS

.00

s i

0 6.80

e —

a0

20 Vo Sl

2\ U

wyy o

3% LN 6 - S
w1360 ¥
s 1460 ’

Ground surface .
SC: Clayey sand.sand is fine to coarse,

low plast“ l!‘j mﬂdnurr dcnsc brow'l

SM Su(y sand,sand is fine.non- plasuc

med»um dense gray

very shﬁ gray«sh brown

CL ollly (,Iay some ﬁne sand low plasac:ly,

\ medium gense,gray.

EX0 -‘1255 SW We!l -graded sand,non-plastic,

medmm lo dense.gray.

medium dense gray.

o9 15

SM Silt y sand sand is r ing,non- plasm,

Bottom of hole

PVC. Pipe § 2.5 inch

BVC Slot Pipe § 2.5inch

fay seal

Gravel-pack § 1/8 inch

32



Phichit Provincial lrrigation Project

Water Resource Reserve: Research Project

PCT 16 Boung Khia School,Boung Khia Village,phai Roob Sub-District, Phoprathapchang District Phichit Province.

Depth

9.00
ek of
1100
1200
13.00
1430
1500
15,00
1700
18.00
1902
2000
21.00
200
2300
2400

2500

5B
8 g

&)
=3

Layer N Pie.

000

960

17.90

2450

26230
2119

Ground surface

Clayey st some fine (o coarse sand, :w
i
3
ow plasticity, hard brown, A

Clayey sand,some westhered 1ock,
sand i3 fine lo coarse. medium dense,

b it brown

Sity sandd,some @ 1/8-3/8 inch se

gravel,sard is fine 1o coarse,non-plast

— brown
41
Sainlt. Siy clay,s0me weatheted rock and findfis
£ \ sand, Jow plasticity,very stift gray.
o
i
24
Z SW: Well - graded sand,non-plaslicmediu
& to dense.gray.
Fa|
28

3t CL: Silty clay,some fine sand,
38 low plashcity,hard, brown.

28 j SC. Clayey sand.sanc is fine ta coarse, |

30 medium tu dense,cdars brown,

36 [/ CL: Sity clay,some fine sand,

low plasticity,hard,brown.

PVC. Pipe d) 2.5:nch

S
5 l PV, Fips 2.6 mch
5 s Sl Pipe §
Back-fitt
7y
< AClay seal
Gravel-pack ¢ 1/ 1nch
5 k- fill
18 30
lay seai
Sk
Oravel-pack ¢ 14-3/8 inch
i 0¥ =
BVC. Stot P:ped) 2.51nch
1;2630 )
2730

Bottem of hole

Remark: GTD = Geotechni

N= Blow count number

Pie. = Piezometic well

UoNn 16

e

PVC. Pipe § 2.5 inch

83



Phichit Provincial Imgation Project
Waler Resource Reserve: Research Project

PCT - 17 Nong Pla Douk Village Nean Swang Sub-Distect,Phatthapho District Phichit Provirice.

oepth Layer N Pie.
e Ve, Fﬁpeha e
oaw (uound surdace
o ML Clayey st some fine sand low
5t = plasticityvery stif 1o hasd brown. PUC. Pipe 25 nch
s 280 P 2405 /. Shot F‘lped) 25meh
. & A S /7 : :
@ gy Sity clayey some fine sand, Back-fil
s T owglastety very suft o hard brown, 440 Clay seal
600 A oom: Sity sand,sand is fire hon-plastic, 11§ Grave-pack @ 14-38 nch Gravek pack § 1/8 inch
B8y 1 medium brown. S0
I~ 4| PVC. Slot Pipe © 2.5 inch
5 : : PPN Te——— [
900 SW. Well-graded sand.some @ 3/8
1800 i size diameter gravel medium
np 1080 S clense, brown, 10 40ttt
oo —— Bitom of e ——— 114l
: R
) dinch

-

Remark 57D = Gaotechnical Division, Royaiinigation Depattinent

4= Blow counl number

Fe = Piezomelic weh

Uohn 17



Phichit Provincial Iigation Project

Water Resource Reserve: Research Project

PCT 18 Paddy field of Mr. Kaseam Supasad,Pompradu Village,Dong suar fang Sub-District Phoprathapchang, Phichit Province.

Depth Layer N Pie.
VC fipe § 28 inch

o

T Ground-sudacs

SC: Clayey sand.sand is fine Jow : ?‘

s 180 plasticiy medium dense, brown, ~ Clay seat
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Thdhhhkhkhkkhhkhkhkhkhkhhkhkhkkdkhkkdkhkkkdhkhkdkhkrxkdhkhkdkhkhkhkhhhkhkhkkkxkkkx**%*x

' Simulation of seepage system by Tank model

Thhkhkhkdkhkhkdkh bk ok kkhdhkkhkhkhkhkhkddkhkhkhkhkhhkhhkkkhhkhkhkhhkhkkkkkkhkkkk

Thhkdkhkhhhkdhkhkhkdkk kk Notation kok ok ok ok ok k ok ok ok k ok ok ok ok k ki k ok ok ok ok ok k ok ko ok %

'‘al = coef. of seepage capacity of Pit

'a2 = coef. of seepage capacity of trench

'a3 = coef. of seepage capacity of percolation well
'hl = head in pit

'h2 = head in percolation well

'h3 = head in trench

'HC1 = construction head in pit 70 cm

'HC2 = length of percolation well = 240 cm

§ HC3 construction head in trench = 110 cm

'Qin = supply water in to pit cm”3/sec

'd = diameter of percolation well = 10 cm

'Qf = overflow discharge from pit cm"3/sec
'‘AP= area of pit =22000 cm"2

'Qsl = seepage discharge from pit

'AT= area of trench 965285 cm"2

'0s21 = seepage discharge from trench

'APE = each percolation well area = 78.5 cm"2
'Qs22 = seepage discharge from percolation well

'C = Runn off coeficient

Thhkdhhkhkhkkhkkhkhkk*x BASICALL’Y DATA dhkkkkkkkFhkhkkhkkhkhkhkkdkdhkkkkx

READ al,a2,a3,DT1,DT2,n,d
DATA 0.000000081, 0.0000002,0.0000385,30,30,0.35,10
READ HC1, HCZ2,HC3,C

DATA 70,240,110,0.45
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409

READ AP,AT,APE
DATA 22000,96525,78.5
ok kkokokok ok okkkkkkk TNPUT QTN * A4k kkkkkkokokkkokok k ok kokok %k ok k% Kk
AQ$="c:tank.out"
OPEN AQS$ FOR OﬁTPUT AS #1
DIM Qin(1500)
FOR I=1 TO 320
READ Qin(I)
NEXT I
DATA 3067,3067,3067,3067,3067,3067,3067,3067,3067,3067
DATA 6133,6133,6133,6133,6133,6133,6133,6133,6133,6133
DATA 3067,3067,3067,3067,3067,3067,3067,3067,3067,3067
DATA 15334 16538038, ¢sb8 37 1. 5B8), 1138 3Pdrb 3 3= L 53371583
baTA 0,0,0,0,0,0,0,0,0,0
DATA L1607 W6 T XUGTRIT 6L , WG [ YO A7oN . 16U 2! SRV OIT
DATA 0,0,0,0,0,0,0,0,0,0
DATEN 764, 767 NMBHFT6T , 1651 OUyud OB T, 1109 5565
DATA 0,0,0,0,0,0,0,0,0,0
DATA 0,0,0,0,0,0,0,0,0,0
DATA 767, 'eI%io67,:46l,767,1767,767, 767, 1618 46
DATA 0,0,0,0,0,0,0,0,0,0
DATA 0,0,0,0,0,0,0,0,0,0
DATA 767,767,767,767,767,767,767,767,767,767
DATA 0,0,0,0,0,0,0,0,0,0
DATA 767,767,767,767,767,767,767,767,767,767
DATA 0,0,0,0,0,0,0,0,0,0
DATA 767,767,767,767,767,767,767,767,767,767
DATA 0,0,0,0,0,0,0,0,0,0

DATA 767,767,767,767,767,767,767,767,767,767
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524

530
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580

DATA 767,767,7617,767,767,767,767,767,767,767
DATA 767,767,7617,767,767,767,767,767,767,767
DATA 767,767,767,767,767,767,767,767,767,767
DATA 767,767,767,767,767,767,767,767,767,767
DATA 767,767,767,767,767,767,767,767,767,767
DATA 0,0,0,0,0,0,0,0,0,0

DATA 767,767,767,767,767,767,767,767,767,767
DATA 0,0,0,0,0,0,0,0,0,0

DATA 767,767,767,767,767,767,767,767,767,767
bATA 0,0,0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0,0,0

DATA 767,767,767,767,767,767,767,767,767,767
DIM Qs1(1500)

DIM Q0s21(1500)

DIM Qs22(1500)

DIM Qf (1500)

DIM h1(1500)

DIM h2(1500)

DIM h3(1500)

'T**%** Calculate 'Qin, = C*Qin ***

For I = 1 to 32%

Qinf{I) = C*Qin(I)

Next I

Thkkkkkkkkkkkkk kA kk*k ot initial value *kkkkkkkkkx
for I=1 to 740

h1(1I)=0

h2 (I)=0

h3(I)=0

Q0s1(I)=0
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640

650

660
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730

720
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750
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770

780
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8C0

810
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830

840

870
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890
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0s21(I)=0

0s22 (1)=0

¥k kkkkkkkkkk k¥ calculation plt Kk ok kokokkokk ok kkkkok ok ok kkk

DIM t(1500)

FOR I1=2 TO 740

IF I1=2 GOTO 670 ELSE 690

DT=DT1

GOTO 700

DT=DT2

0s1(I1l)=al*DT* (AP*hl(Il-1)+(640*hl (I1-1)"2/2))
Dhl=(Qin(I1)*DT-Qs1(I1))/ (AP*n)
h1(I1)=hl(I1-1)+Dhl

IF h1(I1)>0 then GOTO 1100 ELSE 760
Thxkkkkkkk % caloulation 1N Lrench * %%k x &% x%
h1(I1)=0

If h3(I1-1)>0 then 950 else 780

If h2(I1-1)>0 then 790 else 880

0s22 (I1)=4*a3*DT* (APE*h2 (I1-1)+3.14159*d*h2 (I1-1)"2/2)
Dh2=-Qs22 (Il1)/(4*APE*n)

h2(I1)=h2(I1-1)+Dh2

If h2(I1)<0 then h2(I1)=0

h3(1I1)=0

Q0s21 (I1)=0

go to 1980

h3(I1)=0

h2(11)=0



900

910

940

950

960

970

980

990

1000

1010

1020

1025

1050

1060

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230
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0s21(I1)=0
0s22(I1)=0
go to 1980
0s21(I1)=a2*DT* (AT*h3(I1-1)+1380*h3(I1-1)"2/2)
Qs22(Il)=4*a3;DT*(APE*h2(Il—l)+3.14159*d*h2(Il—l)A2/2y
Dh3=-(QS21(I1)+QS22(I1))/ (AT*n)
h3(I1)=h3(I1-1)+Dh3

If h3(I1)<0 then 1000 else 1060

h3(I1)=0

Dh2=(h3(I1-1)*AT*n-(Qszl1l (I1)+Qs22(I1)))/ (4*APE*n)
h2 (I1)=h2(I1-1)+Dh2

If h2(I1)<0 then h2(Il1)=0

go to 1980

h2 (I1)=HC2+h3(I1)

go to 1980

If hl1(Il1)>HCl then 1430 else 1110

If h3(I1-1)>0 then 1270 else go to 1120

If h2(Il—1)>0 then 1180 else go to 1130

h2 (I1)=0

h3(I1)=0

Q0s21(I1)=0

0s22(11)=0

go to.1980
Q0s22(I1)=4*a3*DT* (APE*h2 (I1-1)+3.14159*d*h2(I1-1)"2/2)
Dh2=-Qs22 (I1)/ (4*APE*n)

h2(I1)=h2(I1-1)+Dh2

If h2(I1)<0 then h2(Il}=0



1260

1270

1280

1290

1300

1310

1320

1350

1360

1370

1380

1390

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1544

1545

1550

1551

go to 1980

0821 (I1)=a2*DT* (AT*h3(I1-1)+1380*h3(I1-1)72/2)
Qs22(I1)=4*a3*DT* (APE*h2 (I1-1)+3.14159*d*h2(I1-1)"2/2)
Dh3=-(Qs21(I1)+0Q0s22(I1))/ (AT*n)
h3(Il)=h3(Il—i)+Dh3

If h3(I1)>0 then 1320 else 1360

h2 (I1)=HC2+h3(1I1)

go to 1980

h3(I1)=0

Dh2=(n3(I1-1)*AT*n-(Qs21 (I1)+Qs22(I1)))/ (4*APE*n)
h2 (I1)=h2(I1-1)+Dh2

If h2(I1)<0 then h2(I1)=0

go té 19€0

If h3(I1-1)>0 then 1800 else 1440

If h2(I1-1)>0 then 1590 else 1450

IF hl1(I1-1)>HC1 then 1480 else 1460
Qf(I1)=Qin(I1)*DT-(HC1l-hl(I1-1))*AP*n-Qsl(I1)
go to) 1490

Qf(I1)=Qin(Il) *DT-Q0s1l(I1)

Dh2=Qf (I1)/ (4*APE*n)

h2(I1)=Dh2

If h2(I1)>HC2 then 1551 else 1520

h3(I1)=0

Q0s21(I1)=0

Q0s22(I1)=0

I

h1l(I1)=HC1
If h2(I1)<0 then h2(I1)=0
go to 1560

Dh3=(Qf (I1)- (HC2*4*APE*n))/ (AT*n)
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1552

1553

1554

1555

1556

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1695

1720

1730

1740

1750

1760

1764

1765

1790

1800

1810

1820
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h3(I1)=Dh3

0s21(I1)=0

Q0s22(1I1)=0

hl(I1l)=HC1

h2(Il):HC2+h3(Il)

go to 1980
Q0s22(I1)=4*a3*DT* (APE*h2 (I1-1)+3.14159*d*h2(I1-1)"2/2)
IF h1(I1-1)>HC1l then 1630 else 1610

Qf (I1)=Qin(I1)*DT-(HC1-hl(I1-1))*AP*n-Qsl(I1)-0s22(I1)
go to 16460

Qf (I1)=Qin(I1)*DT-Qs1(I1l)-Qs22(I1)

Dh2=Qf (I1)/ (4*APE*n)

h2(I1)=h2(I1-1)+Dh2

If h2(I1)>HC2 then 1730 else 1670

h3(I1)=0

0s21(I1)=0

hl(I1l)=HC1

If h2(I1)<0 then h2(I1)=0

go to 1980

Dh3=(Qf (I1)-4*APE*n* (HC2-h2 (I1-1)))/ (AT*n)

h3(I1)=Dh3

h2 (I1)=HC2+h3(I1)

hl(Il)=HC1

Qs21(I1)=0

if h3(I1)<0 then h3(I1)=0

go to 1980

Qs21(I1)=a2*DT* (AT*h3(I1-1)+1380*h3(I1-1)"2/2)
0s22(I1)=4*a3*DT* (APE*h2 (I1-1)+3.14159*d*h2(I1-1)"2/2)

IF h3(I1-1)>HC1 then 1850 else 1830



1830

1840
1850
1860
1870
1880
1890
13900
1905
1910
1950
1980
2000
2010

2040
0s22

2050

2060

2070
2071
2084
2085

2090
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Qf(I1)=Qin (I1)*DT- (HC1-hl(I1l-1)}*AP*n-0sl(11)-0s22(I1)-
Qs21(1I1)

go to 1860

Qf (11)=Qin (I1)*DT-Qs1 (I1)-Qs22(I1)-0s21(I1)
Dh3=Qf (I1) / ( (AT+AP) *n)
h3(I1)=h3(I1-1)+Dh3

h2 (I1)=HC2+h3 (I1)

If h3(I1)>HC1 then 1950 else 1900
WA (T1) =11

If h3(I11)#£0/Then HNN =L

go to 1960

h1 f1f) =h3-F}

t(I1)=t(I1-1)+DT

NEXT I1

T %k %k %k % %k %k % %k k k% % PRINTOUT FORMAT khkkkkkkkhkhkkkdkhkhkhkdkhkhkhk kT

Bring Wl "time Qin Qs1 0s21
el h2 h3 Qf"

FOR I3=1 TO 740

PRINT #1, USING "#i###  ###4#H . HH 0 G448 H#
HH#HEH HHE O HHEOHEE HHALHEE O HHALHEE O HEHEHHAEHE O EHET S E(I3),
Qin (€ 3) ,” @sl (I3 NOSTLI (8, , sO0s2HAA3N ~~hl (IS, W2(13),

h3 (I3N, @f (I8)

I3=I3+1

NEXT I3

CLOSE #1

STOP

END



ananssyisenina

a a @ dyo g Yy Yo ° a o <R
Ysgygninusaiuiiduia ldarennunganlumsldfuugi uuada MuSnw wag
1 A 1 A 9 1 ¢ o o o ¢ 1t o o
AWFIVMABBINALY 91N AFAWAITATINGG ANIINTA WANGABISA 819138 UTnTun
fudy a3 31y nd1ese NfSne1lasea uag Professor Tsutomu Ichikawa #11Sn¥191n
. - . ) o ' a =
Kyushu Tokai University lszmead)iju sanﬁammsﬂnﬂmuiummm w"lﬁ'ﬂgmnﬁﬂﬂa::
t4 v
naldfSnyuugih ues suuamlumsduiunuiigndesnlaoaaea
9 v k4 b4 14 b4
wennHysyeUgm Nsuralszniu fldweomzdisiruautasandeiodn
9 9y
seauhlaau wloundeyad1eq uagswasanuazaanlumsnageumaauy
9 d’, Jor o 1 ~ WY d'dyc; 99 Yo o [
gahetlanzddaiue veuguynyiiui 1 ldnanluninldldsiddleuazanuse

9

v ¥
S g

A 9 o 9 (a = a’dyo < 1 s/, et
waelunn q au s ISy aninusiididsqadsly 1adefun w Hilidae

g mANNYIA  Fogauily
UG PUNA 235912 Isan

WA LUYINA %ﬂﬂﬁQ‘Fm



[PNT1591994

1. neswann nsuTes 5ms, “nenumsinginnumuzausiulnnssy Tnsniseysng

9 9y
uazuunanihlddu Sandaide”, 2541

v
. nesRavewaa nsulesisms, “agUwanisifinnu eduirugldau

N

JIHIANNIUNTT 1AL 19HIANIAT?, 2542

ild'q

ABINLANUMT AU ASUNANAAY, “T18UMTF139an N5 INAUsInIaians”,

o

2529
4. 93 352Wa UADUIA, “NaNgNATINGT”, 2538
5. a3 35ewa udauiia, “gnadnelseyna”, 2531
[ 4 4 a a a 3’
6. WAL ANTINTA LAWY, “lna1slsznoumsaeulsiaInssuaULaz i,
MANININTTNNBAS AR IfInssuraas aaniumalulatnsgveundudnm

NYUISAINNTLLIS

Qaa = < a o G ~
7. A0INT AT, “ﬂﬂﬂﬂ\?ﬂjWﬂﬁﬂTﬁﬁi”, 3J11"I'J1’lﬂ'lﬁﬂl"v’lﬂ1uiaﬂfjiu'li, 2541





