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ABSTRACT

The objective of this study was conducting technical feasibility the water resources sufficiency
for supporting landscaped area in Medical Center and Hospital University of Phayao. If the water resources are
sufficient, the appropriate geographical location is determined for constructing the project. Then the process of

studying and designing reservoir and water piping system were carried out.

The methodology of this study consisted of 5 phases. The first phase was to search for general
information of the area. The second phase was to determine the quantity of water demanded by plants in 365
rai. The third phase was to find the supply water to support the project. The potential water resources derived
from water consumed by people in university and then releasing to reservoir as well as water from basin. The
fourth phase was to initially consider the project by monitoring the area problems, conditions, and collecting
necessary data. The last phase was to design the basic characteristics of the project, so the proper

characteristics of the project can be designed.

The results of this study indicated that water resource development project consisted of electric
pumping and constructing reservoir. The pumping system divided into two phases. The first one was pumping
water with a power of 14.23 kW and 4 inch pipe. Water was kept in a tank at the guesthouse. The second
phase was releasing water from the tank to Medical Center by gravity using 6 inch pipe. A reservoir was
characterized by 11 meters height earth dam, a maximum capacity of 110,000.00 cubic meters, a storage
capacity of 76,967.00 cubic meters. This project could support the sufficient quantity of water forest and

landscaped area in University of Phayao Medical Center and Hospital.
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¥ [
M15719 10 WAAINISATRINAT HGL A1 EGL ANSZALYIE WA ATLSIANUIZAIST 1

Dis, m. Elev, m.MSL. HGL, m.MSL  EGL, m.MSL. CL Pipe, m.MSL. Pressure, m.
-2.000 479.000 563.883 564.000 478.500
0.000 482.000 563.816 563.933 481500 82.316
100.000 487.000 560.449 560.566 486.500 73.949
200.000 498.000 557.083 557.200 497.500 59.583
300.000 510.000 553.717 553.834 509.500 44.217
400.000 534.000 550.351 550.468 533.500 16.851
500.000 544.000 546.985 547.102 543.500 3.485
280 Elev, mMSL.
570 ——HGL, mMSL
——EGL, mMSL.
360 —CL Pipe, mMSL.
550
540 —
530 /
520 /
510 /
500 /
490 /
480 /
470 T T T T T
0 100 200 300 400 500 600
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%999 2 URaemInwsIlHNea
ANSVNINIAVIBFINA
31104013 MaZeen (Q) = 0.0119 m /s
AINHENRYBVIBRIRIWNGL 2,600 AT

ANEAWINAL 65 1NMT (SALILINSL7ITAl 543.50 AT 391, WAZTEFUENTN

ANFEEsUTIdsINUS A srILViaReneg1EaY 503.50 AT T1N.)

INGAT
8fLQ% 4
ghfT 9mD
GG f = 0.031

D5 — 8x0.031x2600x0.0119%

n2x9.81x40
D =0.149 m.
_ 4x0.0119
1x1075x1x0.148
R =10,151.47

ANANTHNYTYTLUBINIRYIE (€) vim HDPE Hanwinriy 0.00000152 m.
31NFA159 15
€ _ 0.00000152

= 0.000010184

D 0.148
911 Moody Diagram a={#  f = 0.03197na1W 30
foo = fimom  HOR
Farf D = 0.149 i3
wazasilFaniariadein D = 15 [uRwns 30WIn 6 H



nsnengayldY Head Liasannanadeamunnstuia
UBin1TaTasin (Q) = 0.0119 mfs

AANENVIE (L) = 2,600 A9
PNALEUHIUANENA192B9YIE (D) = 0.15 LHAT

- 9710gAT Hazen William

LQL852
hf =k, cissaprer

LQ1.852 (m) (%)1'852

hf(m) = 10665W = 10.665 —C1'852(m)4'871

\RanFn C via HDPE (#winffu 120 91081919 15

WUAY TUENNS
TRy RENAn
2600 x 0.0119%852
hy = 10.665 1201852(). 154871
= 11.04m.
ANTgeYLAeTed Hy, = hy X 0.1 =11.04 X 0.10 = 1.10m.
Hp = H, = 1.10m. ﬂﬂﬁqﬂ’ﬂﬁ/ﬁﬁqwnmzﬁmﬁm 2 LHAT
. D2
ANHIST V=Sidah ="
A 4
_ 4%0.0119
T 3.14x0.152

=0.67 m/s (v, <2m/s)
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Dis m Eleyv, HGL, EGL, CL Pipe, Pressure,
’ ’ m.MSL. m.MSL m.MSL. m.MSL. m.
498.000 544.000 545.977 546.000
500.000 544.000 545.968 545.991 543.500 2.468
600.000 539.000 545.500 545.524 538.500 7.000
700.000 542.000 545.033 545.056 541.500 3.533
800.000 543.000 544.566 544.589 542.500 2.066
900.000 542.000 544.099 544.122 541.500 2.599
1000.000 537.000 543.632 543.655 536.500 7.132
1100.000 528.000 543.165 543.188 527.500 15.665
1200.000 519.000 542.698 542.721 518.500 24.198
1300.000 508.000 542.231 542.254 507.500 34.731
1400.000 501.000 541.764 541.787 500.500 41.264
1500.000 506.000 541.297 541.320 505.500 35.797
1600.000 532.000 540.830 540.853 531.500 9.330
1700.000 532.000 540.362 540.386 531.500 8.862
1800.000 537.000 539.895 539.919 536.500 3.395
1900.000 536.000 539.428 539.451 535.500 3.928
2000.000 538.000 538.961 538.984 537.500 1.461
2100.000 537.000 538.494 538.517 536.500 1.994
2200.000 532.000 538.027 538.050 531.500 6.527
2300.000 522.000 537.560 537.583 521.500 16.060
2400.000 520.000 537.093 537.116 519.500 17.593
2500.000 522.000 536.626 536.649 521.500 15.126
2600.000 518.000 536.159 536.182 517.500 18.659
2700.000 511.000 535.692 535.715 510.500 25.192
2800.000 512.000 535.225 535.248 511.500 23.725
2900.000 509.000 534.757 534.781 508.500 26.257
3000.000 507.000 534.290 534.313 506.500 27.790
3100.000 504.000 533.823 533.846 503.500 30.323
570
Elev, m.MSL.
560 ——HGL, mMSL L
—EGL, mMSL
550 ——CL Pipe, m.MSL. |
540 ANz
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mMsAnEIUSNIMaENaN
V=CxdxAxnx 1000
C = Coefficient of Terrain * Slope 1N$15719 16
D = 931NN 91NA918 17
n = anggnafuil aInene9 18
ananns UasnnmenauEnosiosulassnigsnafuiivioaden aqu e
Twitlin c=1,d=020,A=033,n=501
V = 1x0.20 x 0.33 x 50 x 1,000

YFunaenel = 3,300 au.N.

saanttuy ﬂ’J”lNZE\‘l‘H’ﬂ\‘l LADRAN

h
Hf:hw + ?e+hi

Hp = szaziilavisndn ( Freeboard ) (1m3)

hy, = AugeraspdniasaInas (10919)

he = augesspduiiiasanuruiniim (11493)
4 d .

he = ugersspduiiiasannurninig (114m3)

h; = anugesspdniiaseinefinueion (1919)

h, = 0.032(V X F)®® +0.76 — 0.26(F)%2>  (Stevenson Equation)

V = 50 knots 958 91.80 NIN./2N.

F=0.52 nN&.
h,, = 0.032(91.80 X 0.52)%° + 0.76 — 0.26 x (0.52) %25

h, = 0.76 un3

h, = K;:TE JVgH (Seiichi Sato)

K=005g

E = 231

g = 9.807 wn3/Aunit-

H = 8 l4p5
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_ 0.05 x28
e 21

= 0.14 \Hp5

: h
h; = 1.00 (L’ﬂ"@uﬁu) WAn He_p, + ?e + h;

0.14
Hf =0.76 + T +1

= 1.83 = 2.00 u%9

o syRUFuTen = 483 + 2 = 485 1WA (ann.)

AN92ENLULAMNNINA T DY
VA
W = {§+ 10} x 0.30

W = Annundnedudian
Z = pNgueessadanmileriawin (midenn) = 36.67 ne

{% i 10} x 0.30

W
W =5.20 w3

A192anwkuUy Slope Protection

ynedmamilenn a1y slope 1:3 (AudafuAreInInTaLsznw) wazt Slope
Protection Wity (Riprap) Basdumusiuaauas (hy) Tuiidl hy, = 0.76 1w 470
snnuan 7 [Hanefiuiamas 0.19 mns inuniia)gega widu 0.27 wns Tae
AT (RipRap) aziAnlenod 1-1.5 LViWﬂwmmﬁuTmqu

2 azlFAnumnAnTl Winl 0.27 x 1.50 = 0.405 wWms 1 0.40 wWms
AHIWIZE9NTIANTNETBIAY (Bedding) winfiu 0.15 14
yeFmTineint Slope Winfiu 1:2.5 dasfunsfimanzifiaseninsiuiinnunaaden

arapnuuutpsiulaanisugnnenidaanumnlszann 0.15 was

AI92BNLLUARIATDILAL

W=h-d=(482 - 474) - 5
W=8-5=3Lup5 11 1

3.00
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szALLALAN  +482.00

-

ht=(8.00 1:

w

sysuduaan +485.00

7261 Toe drain +476.00

\ , +474.00

b2 b1

| d=b1+ 1/3b2

3‘ SR a= 540

AN 29 uaAFUARGHINIIBIR e

119%1 Upper Limit Of Seepage (a)

mﬂgﬂﬁ 29 hyg, =11 wes
1

tanf = — : 6 =21.801°

M 2s

sin21.801° = 0.371,cot21.801° = 2.50

Fniien ; by =3hy = (3X8) =24 w5

AU ; by = (hy

LK

% 3.0) + (hg

b, = 5.5h + 5.20 — b,

b, = (5.5 X 11) + 5.20 — 24 = 41.70
1
d= b+ b

winAn; d = 41.70 + §(24)=49.70 e

9 VdZ + hZ — \/d? — h? cot?6 ;h =

h

GhLiT

X 2.50) + W — b,

ht = hﬁv

= /49.70% + 112 — \[49.702 — 82(2.5)2

=/2,591.09 — /2,070.09 = 50.90 — 45.50

a = 5.40 m.
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A1SABNLUUINENNMRASEAL Toe Drain

] X
sinf = —
a

x = asinf

x = 5.40sin21.801

x = 2.006

52@1 Toe Drain = +474 + 2.006 = +476.006 L{A15
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AARKAN A A1FURZNSINT FUsENaUNISaaNLUL
A9 13 uaasadiAdayanniAmetefiaunas 30 T a.nzien

(W.#1.2528-N.71.2557)

CLIMATOLOGICAL DATA FOR THE PERIOD 1985-2014

Station PHAYAO Elevation of station above MSL 396.89 Meters
Index Station 48310 Height of barometer above MSL 398.94 Meters
Latitude 19°8' 0.0"N Height of Thermometer above ground 15 Meters
Longitude 99°54' 0.0" E Height of wind vane above ground 11.8 Meters
Height of rainguage 1 Meters

Elements N-Years JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC Annual

Pressure(hPa) Mean 30 10132 1011.2 10084 1006.7 1005.5 1004 1004.1 10047 1007.1 10107 1013.1 10149 1008.63

Mean Daily Range 30 6.8 8.2 72 6.8 55 4.6 42 45 51 55 59 6.4 5.89

Ext.Max. 29 102547 1024.28 1030.01 1020.36 1014.32 101137 101256 1012.18 101594 1021.73 1027.28 1027.56 1030.01

Ext.Min. 29 1001.48 999.6 99759 99512 99597 99539 99488 99526 996.78 999.97 1000.83 1001.97 994.88

Temperature(Celsius) Mean Max. 30 295 32.2 34.8 35.8 336 32.6 317 314 314 30.8 295 279 318

Ext.Max. 30 343 37.1 39.7 41.8 40.7 40 372 356 352 36.1 346 336 418

Mean Min. 30 14 15.6 19.5 229 236 24 237 235 23 216 18.2 143 203

Ext.Min. 30 6 7 85 16 17 17 20.6 20.5 18.7 12.6 9.5 25 25

Mean 30 20.6 229 264 286 278 276 27 26.7 26.4 253 229 20.1 252

Dew Point Temp.(Celsius) Mean 30 15.2 15 16.5 19.7 223 23 23.1 233 233 221 19.1 15.8 19.9

Relative Humidity(%) Mean 30 75 66 59 62 75 78 80 83 84 84 81 79 755

Mean Max. 30 94 90 83 83 90 91 92 94 96 96 96 96 91.8

Mean Min. 30 43 33 32 39 54 60 64 66 65 62 55 49 51.8

Ext.Min. 30 16 12 11 11 17 30 36 41 41 33 28 24 11

Visibility(Km.) Mean 30 6.6 6.4 58 71 9.6 105 103 10.1 9.2 17 73 6.7 8.1

07.00LST 30 42 48 4.6 6.3 9 10 9.7 9.2 74 5 45 38 6.5

Cloud Amount(1-10) Mean 30 23 21 25 4.1 6.4 74 8 8.1 72 57 39 29 51

Wind (Knots) Prev.wind 30 S S S SE SE SE SE SE SE NW NW NW -

Mean 30 0.7 0.9 13 15 13 1.7 15 1 0.6 04 0.5 0.6 1

Max. 30 22 29 33 50 40 30 26 40 30 21 32 20 50

Pan Evaporation(mm.) Total 30 934 108.6 149.5 1673 147 130.8 118.8 109.8 103.1 98.4 87 83.7 13974

Rainfall(mm) Total 30 71 8.8 335 85.1 181 105.3 1454 211.2 211.8 1253 413 129 1168.7

Num. of Days 30 13 1.6 35 8.6 15.6 15 178 19.7 171 111 41 14 116.8

Daily Max. 30 482 633 79.5 87.6 114.8 93.6 80.9 1543 1184 105.5 799 524 1543

Sunshine Duration(hr.) Mean 3 57 79 9 - - - - - - - - - 145

Phenomena(Days) Fog 30 47 0.5 0.2 0.1 0 0 0 0 12 6.1 78 88 294

Haze 30 241 253 28.2 232 6 29 11 1 2.7 9.5 133 204 157.7

Hail 30 0 0 0.1 0.1 0 0 0 0 0 0 0 0 0.2

ThunderStorm 30 0.4 0.5 21 8.1 10.7 6.6 6.1 79 8.4 48 0.9 03 56.8

Squall 30 0 0 0 0 0 0 0 0 0 0 0 0 0
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AR IHFI AN UTASENAYA | € uazAdauilszanbarunguszuavinaiulusia : C
Absolute Roughness - k (€)

Hazen-Williams

s
79 2(10)3
"o° (10°)

Reynolds number Re = % , consistent units

anwousia Surface
(m) (feet) Coefficient : C
VIR, AL, nadmdas, aadiiloy, (w) | Copper, Lead, Brass, Aluminum (new) = 1.0-20x10°  3.3-67x10° 130
viafiid  viawanadn, viaufa PVC, Plastic and Glass Pipes 15-70x10°  05-233x10° 150
viadviand, Lifialaawmaf Epoxy, Vinyl Ester 52x10° 17x10°% 140
wiannarlsaiiu Stainless steel 152x10° 5x10% 130
viamandovdiug Steel commercial pipe 45-914x10° 15-3x10* 100
wianiia Stretched steel 152x10° 5x10% 140
wandnday Weld steel 45x10° 15x10* 100
wanyudoned Galvanized steel 1562 x 107 5x 107 120
wandfiatin (andansau) Rusted steel (corrosion) 152-40x10* 5-133x10° 120
wanuaalwi MNew cast iron 244-823x10° 8-27x10° 130
wannaadnniau Worn cast iron 823-152x10° 27-5x10° 89 - 100
wanuaailuaily Rusty cast iron 152-25x%x10% 5-83x10° 64-83
wanudu  wiagndavfdrsmauaaian Sheet or asphalted cast iron 10-152x10% 333-5x10° 130 - 140
Aaunsaaudndoy Smoothed cement 3.05x10* 1x10° 130
ADUASAAIGTTIA Ordinary concrete 03-1.0x10° 1-333x10° 120
AaunInfdinenu Coarse concrete 03-50x10° 1-167x10° 100 - 110
Lilafiadoy Well planed wood 1.83-94x10° 6-30x10* 89 - 100
iR o4 N T 1 T
0.00 [\ HLaminar fiow 1=§¢ [TTTTIINY 0 O I 00
h : S I I O 11
0,08 %&Laﬂu‘i".ﬁz":fa' b Zone | Complete turbulence, rough pipes
0.07 i 1 005
_— 1 Sl IH 0.04
' T a t = 0,03
\ REine == 5
0.0 \ . 0.02
\ i
_ET:!lcE':’OM \ ’ 0015 |
o™ 001 o
N tHilRe Hil ~ = 0008 @
- . [ =
S 003 e \\ 0006 £
2 R 0004 2
© \ : . 1 N1 é’
w » 01
c 0,025k 1 » 0002 @
2 ) 2
5 H S %% 2
¥ 3 0 ~— X
w 79,052(109)3 4 567 9 ¢ 2103 4 5 ONY N = #0006
€ €,mm 0.015 \ e 0.0004
Riveted steel 0,003-003 099 ? N
Concrete 0,001-001  03-3 ~ ~ 0,0002
Wood stave 0,0006-0,003 0,18-0.9 N » ——
Cast iron 0,00085 025 ” N — <
Galvanized iron 0,0005 015 = 0.000 05
Asphalled castiron  0,0004 0,12 001 Smooth pipes< || 1 ’
Commercial steel or : T L 0,000 001
wrought iron 0,00015 0046 | 0.009 H IIlllil t + - 0.000 005
Drawn tubing 000008 00015 | 606 LT 111 I TTT 0,000 01
45

1
6 7
67 9 g2(10 4567 9, 210)3 4567 9
106( )3 107 (10')

AN 30 wanIns 1N Moody Diagram
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A58 16 WNAIATISIUNASIAT Coefficient of Terrain’s Slope

Slope M1 C
winnaa 1 : 200 1.00
1:200-1:500 0.90

1:500-1:1,000 0.80
usun3a 1 : 1,000 0.70

715719 17 BRAIATTILAAIB RTINS ALTTLHIAW

AUNTUUINE DRIIMINMLITAIAY - 1/ D/w3.0,
(w3.n1) UnUnrani Uhgnvinauunadiu Uhgnvinany
< 100 0.20 025 0.30
100 - 1,000 0.15 020 025
> 1,000 0.10 0.15 0.20

¥
#1979 18 ULAANMIFIY ﬂ’J”INﬂNW%ﬁiz‘l’i’nﬂ%ﬂﬁm%q\fﬂﬂ@\i@ﬂﬂ HRTBIE ﬂ”li?’i'f\i”lu

S9LA LN
Vaniluaaidn (A avuA) ownsldimdivin (n)
< 50 50
50 - 500 100
> 500 RAITURILATILIIE AN

A58 19 LAASPRIAABIRRAIATN U.S. Corps of Engineers (1984)

ﬂ')]"g@ﬂsu wmvaaﬁu‘ﬁa (3.)

(3.) 3H : 1V (slope) 2H : 1V (slope)

D, D,, D, D,,
0.5 0.19 0.27 0.21 0.30
1.0 0.37 0.55 0.42 0.63
1.5 0.55 0.82 0.63 0.95
2.0 0.73 1.10 0.84 1.26
25 0.92 1.38 1.05 1.58
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