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0.70| 0.70

3z 0.7T0

33 n.és 0,70
1 0.50 0.60
as 0.40 0. 60
38 0.30 (181
Remark ¢

1. ¥ = 05835Nihp "
2. Q@ = VA

3. Average width of [lume = 0.599 m. (1.3G8 L.}

pischarge | Diff.of CCI4,
Q{5 {iluhs;l
4121 21.0
4.387 4.5
4. 662 9.0
4.878 35.0
5.069 4.0
5.327 41.0
3. 460 17.7
3.015 14.0
2.587 B.5
z.422 8.0
2.180 5.2
r.020 5.0
a }.Til 3.5
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Hangysny iindnanulisniudag (Side Wall Effect)
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Jagnoalh  nrtusunaguiesiMisinnuyrvrsndwmilsininifauntsan  wase:d
. i L] - : - . :

shear stress figaninaziiey 2 mufiiduedwivuivienafitfann Tonaanafia:

n‘mnuam:nmunnﬂnnudmwu'uﬁn in {1942] pasifves Juhnsnn 34

Uufiug uvey Manning's aglen uokl Johnson-Brooks 1% Darcy-Weis-

= 3 S = sloge of

v =.Klneﬂt.i;; v‘lscn
. = ﬂﬁfﬁ?mﬁﬂ"‘%’wmm

v = mean velocity
9 'ﬁ'mﬁrr?mmm NYIRY
] = wetted ter
R = "’P hydraulic rudiu‘sr
v = {gRS}m = shear velocity

p : _ + A
f-=8 —'-.,";)2 = Darcy-Weisbach friction factor for the channel
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R = Reynolds number
D = Depth of the flow
B = A27UNI13103T1INAADY
Tk shear stress
guuizau
I: ]
Pindauunia
n7:ian, A" shear LanTranfivfiaaniny
2. n T Al ot it TEN LMY A 'ﬂmhuﬁu-mrm
: 3. nptwiuR AL £ R Houton =1uiﬂﬁuuu1nn§ﬁﬁtﬂu
1137080 ITUR L wlundud
P . . L
4. AMHYTYTEA0 RUSLE B iNAstiulonins (1feiAuatu) Boulifiua:
LaANAINU |
R
—%E e ————————aagel———-(1)
v &8 X
fb = T + (2)
fg)

Qﬂ’lﬂ\iﬂ‘im UA1INYIAY

- 5 (4)

w - L - i i
JupsudmiunTuinantaui s inallsfmin suTnaas U wiuy

flutinfifaneuil




91

&
Jumauf
AhuleAsTAdYadigadved T
A BD
R=s=F+a
- 3
!‘I.I.'I'Iﬂ"lﬂl z

Darcy-weisbach f M‘:‘W ¥237714NAa 8 IANULIAIIN

|
¥

3 i ﬂUEI’J‘VIEWIﬁWEI']ﬂ‘i

Jupsun 4

’QW’Wﬁ\"lﬂ‘imimemaﬂ

9 s"wawAn Reynolds number v89n111Ma37N

LVR

R = —

[ ¥




92

- (]
Jupaui 5

uHAL AT AN Auaniuva WA A1 AN

w L
Jupaud 7

Eﬂﬁinlﬁﬁﬂ‘f::ﬁﬂdﬁ’] R {she;r stress "ﬁawrﬁhinmﬁrmﬁﬂm'x
@ AUEINENINA gna
 RIRWIUNINYINE

L)
-

iﬂﬂ!ﬂn_ﬁ

Sadyarnandvaauiia R, (sheer stress) TnhurIAuIEIn




a3

L
A1519 A.1  HANITATUINAN d Yaansunediinvuia Lia Iadv 0.35 uu.
(6 = 1.66)
Size Range | [Representative| P d#°p
(am) size, D (it ize, d (mm)
| - . 0.0625-0.0750 2.60 0.1781

0.0750-0.1434 9.07 0.9587

0.1450-0.23970 35.91 7.5560

0.2970-0.4200 17.22 6.0820

0.4200-0.5900 32.75 16.3020

0.5900-1.1900 1.34 1.1890

1.1900-2.0000 0.71 1.0350

2.0000-4.7600 } 1.0121x10- 1 3.885 l 0.40 1.2340

' AUEINENINGINT
RINNTUUNIININY
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. L]
A1519 A.2 A2e013WMadeua (Data file) ¥84N5UYUA LA 1ndu 0.35 uu.
(6 = 1.66)
! Run| o | p, h Dogiles Dia v Slope | D_| B v

No. Rlﬂ-ﬁ

512.08x10” “|0.35{0.60| 0.877

3.04x10  |0.35|0.80] 0.857

115.09x10" |0.35[0.60| 0.877

.07x10™ |0.35/0.60| 0.867

.

.Hﬁ 01x10” |0.35{0.60| 0.877

1»
19 \

D 3013 Iyi?Xln D-EE 0.60 0.857
ﬂ

0.8260 |1 1.73x10" " |0.35|0.60| o0.877

‘]3 0.6017(2.82x10""|0.35|0.60| 0.868

2.71x10 " |0.35|0.60| o0.886

*lo.35{0.60] o0.849

0.35(0.60] 0.857

0.35)0.60] O0.877

*lo.35|0.60| 0.877

0.35)0.80] 0.8867

~*lo.35|0.60| 0.857
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L ]
DECLARE SUB VAN (PS!, PW!, H!, DSO!, DSO!, UBAR!, S!, DM!, B!, NEW!)
DECLARE SUB ACKER (PS!, PW!, H!, D50!, UBAR!, S!, DM!, B!, NEW!)
DECLARE SUB ENGELUND (PS!, PW!, H!, D50!, UBAR!, S!, DM!, Bl, NEW!)
DECLARE SUB MEYER (PS!, PW!, H!, D90!, UBAR!, s., DM!, B!, NEW!)
DIM SHARED PS!
CLs
FOR NOD = 1 TO 15
READ PS!, PW!, H!, D35!, DS0!, D90!, UBAR!, S!, DM!, B!, NEW!
CALL MEYER(PS!, PW!, H!, D30!, UBAR!, S!, DM, B!, NEW!)
CALL ENGELUND(PS!, PW!, H!, D50!, UBAR!, S!, DM, B!, NEW!)
CALL ACKER(PS!, PW!, H!, D35!, UHARY, ;S!, DM, B!, NEW!)
CALL VAN(PS!, PW!, H!, DS0!, 14 S!, DM, B!, NEW!)
DATA 2.65,1,0.07,.28,.35 0.35,0.60,0.877
DATA 2.65,1,0.09,.28,. : .35,0.60,0.857
DATA 2.65,1,0.11,.28, 5. 60, ( .sala.,.ms 0.60,0.877
DATA 2.65,1,0.11, .25, 28y€ 35,0.60,0.867
DATA 2.65,1,0.10, .28, .35g0% a0 6E9, 0.35,0.60,0.877

® DATA 2.65,1,0.09, .28 5 0,0, 35,0.60,0.857
DATA 2.65,1,0.12,.28 0.60,0.877
DATA 2.65,1,0.14, .28 5,0.60,0.866

DATA 2.65,1,0.12,.28 0.60,0.855

DATA 2.65,1,0.11,. 0.60,0.849
DATA 2.65,1,0.11,.28, 5,0.60,0.857
DATA 2.65,1,0.12,.28 5,0.60,0.877
DATA 2.65,1,0.13,.28,.38,¢ : . 435,0.60,0.887
DATA 2. 55 1,0.12,.28, .35, 2074 ?54 0.35,0.60,0.867
DATA 2.65,1,0.13,.28,.3500.60,3-4100, .008830,0.35,0.60,0.857
NEXT — i

SUB ACKER (PS!,
DEL! = (PS! - PW!

)

IF DSTAR! > 60 THEN =
USTAR! = SQR(9.81 * ! * S!)
USTARD! = USTAR!

© Et I AEMINGINS

USTARD! 64 * LUG{H' * 10000 / D35!) ¢ Insumn
N! = 1! - .56 * LOG(DSTAR!) / LOG(10!)

ARSI UNIINYIRE

USTAR! = SQR(9.81 * H! * s!)

€! = 10 ~ (2.86 * LOG(DSTAR!) / LOG(10!) - (LOG(DSTAR!) / LOG(10!)) ~ 2 - 3.53
END IF

FGR! = USTAR! ~ N! * (USTARD!) ~ (1 - N!) / .(DEL! * 9.81 * Dp3s5! ! 1o000) -
FGA! = FGR! [ A!

=1

IF FGA! < 1 THEN
FGA! = 1




ELSE
SETA! = (FGA! - 1) ~ M! * ¢!

END IF

QSV! = B! * SETA! * UBAR! * D35! * (UBAR! / USTAR!) ~ N! / 1000
QB! = 86400 * QSV! * PS!

PRINT QB!;
LPRINT QB!;

END SUB

SUB ENGELUND (PS!, PW!, Hi “/“m, B!, NEW!)
DEL! = (PS! - PW!) / PW?} e —

C! = UBAR! / SQR(H! *
Fl = 2 » 9,81 f (C ~
FREE! = S5 * H * 1000
SETA! = ,1 * FREE! ~
QSV! = B! * SETA *
QB! = B6400 * QSV! * P
PRINT QB!;’
LPRINT QB!;
END SUB

9.81)

SUB MEYER (PS!, PW!, HLJ D3l !, NEW!)
DEL! = (PS! - PW!) / P -
CDAS! = 18 * (LOG(12000
C! = UBAR! / SQR(H! * S!)
M! = (c! [ CDAS!) ~ 1.5
FREE! = M! * H! * §
IF FREE! <= .047
SETA! = (4 * FREE! iy
QSV! = B! * SETA! * (M

S0R [9.&%v DEL!)
QB! = B6400 * QSV! * 5'
PRINT QB!;

2 quiingninenns
= AR TNy T

IF DSTAR! <= 4 THEH

USTARC! = .24 / DSTAR!

ELSEIF DSTAR! > 4 AND DSTAR! <= 10 THEN
USTARC! = .14 / (DSTAR! ~ .64)

ELSEIF DSTAR! > 10 AND DSTAR! <= 20 THEN
USTARC! = 0.04 / DSTAR - .1

ELSEIF DSTAR > 20 AND DSTAR <= 150 THEN
USTARC! = DSTAR! ~ .29 * .013

96
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ELSEIF DSTAR! > 150 THEN

USTARC! = 055

END IF

VSTARC! = USTARC! * DEL * 9.81 # D50! / 1000

CDAS! = 18 * LOG(4000 * H! / D90!) / LoG(10!)

USTARD! = 9.81 ~ .5 * UBAR! / CDAS!

T! = (USTARD! ~ 2 - VSTARC!) / VSTARC!

IF T! < O THEN T! = 0

QSV! = (.053 * T! ~ 2.1 * Bl * SQR * 9, -
Giea e QR(DEL! * 9.81) * (DS0! / 1000) ~ 1.5 / DSTAR!
FRINT QB!
LPRINT QB!
END SUB

. ﬂuU?ﬂHW§WBﬂﬂi
AMAIN TR INg 18




Aun17017 1adaufivadncnaunedity (Run No 14 D, = 0.35 mm)

1. dun17 Meyer-Peter & Muller

4 = g = ﬂr")!nw . =_z,§1§51,q = 1.65

12h
¢’ =18 log P
Deg

ﬂﬂﬁl”’ﬁ‘ﬂ ti‘i‘lﬁ‘WEl’lﬂ‘i

(44~ 0. 155)

awwmﬂww’rfmma d

g, = B*[n"‘”tza)”z]

= 0.60 *[m]"’ X 0.37 X (9.81 X 1.65)"*
1000

= 1.481 x 10"

a8



q, = 86400 p q,
= 86400+2.65x 1.481 x 10"

= 33.91 ton /, ' Ans

2. dun17 ENGELUND AND HANSEN
4= (o =030 2

f =

q_. Btbn ()”2]
@FHQ*M wmmm
ARIAINIWNAINYIAE

q, = 86400 p_ q__

= 140.17 t'mfi-: Ans
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*
3. @un1T Ackers and white
a= (o, =00, = 1.65
D. = 10 D35 (ag) |
. )
L
0.094
L |
[ ]

F = = 1.229 = 5.513
. E" 0.223




?:thF"-l}'

a0 (228 g 735 - (1egm) - 139]

10 [!.“H.?Iﬂ-l.!"L 10

=1.1785

C =
= 0.01665

% = 0.01665 (5. 3

4, #un17 Van Rijn

8- (o, =00 f"""

Dx 1'}*]} -3 R
'!I '

10x0.35 11.6520.811"

f0=867" |

AU ’JVIEJVI?WEJ’Iﬂi
“ ‘ﬁﬁ"]ﬂ*&ﬂiﬁmﬂ“ﬁﬂma&l

Us ,Cr = Ux csﬂ.gniu‘ 1.849 % lﬂ
1000

c’ = 18 log 40000.12 = 52.25
0.60
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0.5-
" Us= 87T = 0.0894
C

T .-.m,cr.{g,gggg]’ - 1.844 x 10"
Us,cr 1.844.10"
= 42.26

0.5
= nssTi—la{ﬁul Al
L D=ﬂ.3

q, = BE400 P, Oy

ﬂ’UEJ’JVIEWﬁ‘WEJ"Iﬂ‘E
. Q’ﬁ']ﬁﬂﬂ‘ifuﬂﬂ'l?ﬂmﬁﬂ




103

Uiz iakdAnm
30 wauilignd  diunnly
fiay 88/l vouinunfuasinsyd Lwemgln nTIIMANMIUAT 10400

In7.2166792

iin 25 fiuuy

n15AnEN

nasnhau

ammnmﬂnﬂmaﬂ



	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

