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-~ v M ‘0’ t vd Y () | ¥ ‘b‘ )
q., = Y3ununns adunein lwa L Bauoues s les Lidase nsihadaeio
VEANNNTIIS  (RL. 3. Z3uIn/a.)
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creservoir J { IS 9 2 Q
‘ N ca
el — P T S~
S e e e L ) B
Qsi Heod ;Vef z7 == ._"‘L—__'——_'___ %-1? (Y
Crest T Depth of ) N T ——===1
i flow, H 1Crest € |
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o 1]
IUALaE Dimension RN naqnﬁqﬁw1uatﬁﬁunumidmwuﬁﬁuﬂmﬂ111wauwu (q ) M

@13790 N.4

: Q& [} ‘6' ] 1% <o
(5]'11’1*3?1 1.4 ﬂu']GINGIiJ'SSJWmﬂﬁ‘é\h‘iml'ﬁmﬂ\31!'1\1\’121lﬁ']LLUUGI‘N(‘lElﬂ'J'mﬂTl\WI‘LN

w8 (SCS,CHUTE SPILLWAY SECTION 14)

h M q .,
0.60 0.60 0.815
0.75 0.75 1.139
0.90 0.90 1.497
1.05 0.95 1.877
1.05 0.95 2.241
1.35 1.20 2.739
1.50 1.30 2.999

N.6.2 979tn (chute channel)
Lﬁudquﬁaédaq1ﬂnﬂeﬁw1watﬁﬁ (Inlet structure) lamin@iaiuatadiaas
Y ‘lv - < I 3:’ - d. f o] [V ]
T NRZWITTAUN wtuuwzﬂunnﬂaﬂuaﬂataﬂqnaqsvmuwumuLwa1uquugmuau LARIBIAG
v < o‘ v‘; [v] 4 0 & - -
na@1ﬂqanaoLunquan1zﬂauqu1wu11uamdnﬂaﬂuL11§qn1wn11ut110nqm
- - ) - ( - -t
AWILNITIANENTANNTT MR UG ALRINEE 4TI L THA Tmuvﬁﬂuqaawaqqnum«

uﬁmq1u3ﬂﬁ N.7 (USBR "DESIGN OF SMALL DAM" 1974)

Z + d + h, = 4d, + h, + ah ....n.24
Ah, = S-L
hv1 = v, z /2g
h,= v, o
S =« s, ts, )/2
s, =Lv,;- n/ R °7% 1"
s, =1[Lv,: n/ R, 279 4%

)
"
>
"
~
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- g ' ' - - -4 ~a
L3 Z = ﬂ'—\LWlﬂG'I'N'izﬁrJ']\j"gﬂﬂ 1 ﬂiJ?g‘GlYl 2 ﬁﬂ\jﬁ’q\jiﬁl\u“‘nuafl‘imﬁl
d. , dz = ﬂ’)'l;laﬂna Qﬂ'l?‘ﬁaaﬂ?\ 1 e 2 GI'NE%’I@TU

o ‘ LY
Vs vV, = ﬂ?WNLTQﬁﬂ\ifI'I‘511ﬁﬂ?:ﬂ?l 1 uaz 2 AUl

S = AILARLAIINANA L REANU
- -
n = 5uﬁ1z§nﬁﬂqwungniz 1ANWUTINLN
S, » S, = dﬂﬂaﬁuaﬁﬂtﬁﬂﬂnﬁujﬂﬁ 1 URY 2 AIWAEU
o < ¢ J 0w
R, , R, = AL BITAAIAATION 1 WAE 2 AINR AL
% o s .
A, A, = uunnaqnw11wa3ﬂn 1 Uaz 2 AINAGIL
P, P, = Lﬁunaugﬁunnaqnﬂ11wa3mﬁ 1 URE 2 AINAGY
g-Reservoir water Surfoce - pDotum Line .
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»

Trgrthningasiin = 2.0 + 0.025 v /d 3 R ce...N.25
1 © Py <
LHD v = ﬂaﬂut11naqn111wan§mw?11m1

d = ﬂaﬂuﬁnnaonﬁ11waﬁjmﬁaw1m1
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n.6.3 Eﬂi1q1qq1suwmquaﬂwun111wa1un1qu1Lﬂm 719197793 INEN 3L LRaN
351 Briiudnwe s sug e astanngn lagunniinas | i 2eesseabaadn lisey (Vertical
curve) gaulivianananet et ta (concaver fivldenan «(Convex)  n1san
o N » 1) 3 " Y -
wuuand laviasdiay b lie s TwemSasm iely Lwnesena i Renisuandiane
719N G297 TEgE I Bsaanu e i Binrsnnduanis innasanig wadaae
ﬁﬁuﬁﬁﬁﬁuiﬂtwﬂzLﬁﬂﬁﬂﬂﬁ?‘ﬁaﬁﬂuaﬂﬁdﬂﬁﬂﬁ (USBR "DESIGN OF SMALLDAM" 1974)

n. &wnrTaanmuuud i lieasn (Convex curve Useum lHANRUNTS

2

-Y = x tan 6 + D S S n.26
K (4ECos”6)
4' X [ Y] d‘; | v
Lia = LﬁuqunaqwuanmwutwuauwnaoduuTwa
E = WAISIMINWIZEAINT AT L N d+h
K = (uadudssanagediafiaenns LW Aentauaniinnas  axildawan

AIMIBLNNL 1.5

1. @unvaanuuudI 1881 (Concave curve) ygesnmlbansdunis

o
1

2 QV/P eeiiieienean T 1 P

Tk R = %ﬁﬁdvuTﬁeLﬁuQm
q= 5m1ﬂﬂ111wadan

[ S
v = aut 5ma9n19 wa e WA /i

- o 1 o 4 ¢ o :
p = aufiuwade luuadsaniuiiame S ﬂaum/ﬂmz Toaia lh w1
o < Ql'd- H ¢ 2 1
¥efiaw THena a1 p Nunwnsaung 100 Uaud /v Birnsiledm e Froanese
‘é [ <+ W g + <p
i Bieasieiaanda 10 1n1naseluinasnag va
’
fl. d1u§uaznuﬁnﬂan1ﬁd1uu1n (Convergence and Divergence)
: v o
51M1Uﬂ11§Lﬁﬂﬂ%ﬂﬁﬂﬂﬁBBﬂﬁﬂdiﬂqizﬂﬁﬂuﬁﬂﬂ1ﬂﬂﬂ1ﬁul51 WIBNITEENNAANT
& v Sl o H o O H ]
fav bt dulusuna i fen s Wlauanunitlua fadwueiliaad Froude number
' (Y] ' S u(uy
(IF=v / gd)Tmﬂquuaqnﬁigtnﬂw%anﬁﬁnﬂwaaanﬁzﬁﬂqﬁﬂ11uLnuqumﬂuﬂkuﬁuwuﬁmeﬁ

tan = 1 ....... ceeeen ceesseccssseesssses.N.2B
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N.6.4 @WAABHASNM (Stilling basin)
[ rY) ‘:}Uﬂ o U d‘c’r o .
AIUAAN A DA IFUIIUIRUA DR WA EWRINN WD L AN TN L AndIudang
L] * .
& l‘: < . . e vl . . d'
WA Az andanigLnen hvdraulic jump uuuuwﬂuqunﬂsdaﬂﬂuaqqﬂutﬁuqﬁﬂJﬂutvl
H & H . < - %' 3
129013 lwanaan lawaiiae Lina i feans Rannafiva e i uiingsindelun 1t e s
'
ﬁqﬂgﬂununae USBR (USBR "DESIGN OF SMALL DAM" 1974

v/
&N13  hydraulic jump fGiviig

dsd, =1 C/148IF, ° -13 ... ........ ceeaN.29
4 2 o v o
h) d, = ArwaAnTaniwaY jump @m0, 10
v ’
d, = e wanraviiay jump awsui n. 10
IF = Froude number ma<nni manauida jump

Relction of snergy lous, gritico! @epth ond €epth before sag otfer jomp, for l,duulu mps in rectongulor
chonntls with hnl tiser

FoDitterance in onergy Jevels ot apitresn _JJ'..E'
ong domnstraom ends of jump. Wolsr srio
& Critice! epth for tiow ¢onsidered,
bosed on poo! width &=
$=Depth ot wpitreom ond of jomp. { {
GeDepth o1 dounstreom ond of pmp S Lic,
Ko g4,
ECGn E1.C =14, « br)u EIC,~td, o Doy ¢ F) [}

Ve
R

_l_.r_...-__.!.__ -

£

Dote from memorandom ) C.R.Eurty, april 6,83

TN n.8 uﬁaQﬁuﬁgmtﬂﬂTﬂtﬁaq?ﬂnnWTLﬁﬂ hydraulic jump
(USBR, "DESIGN OF SMALL CANAL STRUCTURE" 1978)
IF, = ("1/¥/gd1) O 1 <10

[~ Y o, .
AL TIaNNauL e jump

b=t
©
]

AMANTaNENaRLTa jump

Q,
[

A2 3VEBY laN 9. 807 LAY/ U

[LieY
1

qwnﬁunw1ﬁ n.29 uavdun11n n.30 1ﬂuunnaﬁ Jump LUaﬂuuUwemﬂnﬂﬂ IF,
nﬁ1n1u1maanuuudnuaawauaquuuunuuixuwn ?uqﬁﬂﬂﬂuWUQN1ﬂ11$ﬁuﬁﬂﬁ USBR %4
AWATUNG LAY Junp 71 Aa89n IF, A6 diann Tahy
f. USBR 11 Wﬁusuﬁ n.9 9 1HdmFuen IF, i 4.5
n. USBR III nﬂu3Un n.10 ?a1§1wn1umw IF, 4 0n91 4.5 uarawi§a

na\smﬂwamu Jump hlﬂil 15-18 tum/’au’m
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v L %4 »
TEHTRAIN TRV 1N = 0. 10 (v ord ) e R .N.31
“ [ Yo - . < <4
(| Voo = AHLTIWANUINDNLNG  Jump LG/ WUIN
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d, = @IWANWBNUWANLAG Jump LUAR
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uﬂﬂuﬁﬁuuazﬂauquusqauﬁunaqquﬁﬁuaﬂﬂﬂi ﬂﬂiﬂWﬂuﬂﬂQﬂuﬂuﬁuazﬂﬁﬂﬂﬂﬂﬁﬂﬂﬂﬁuﬂﬁG
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4INNI1 45 avd
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AUl iiaanin 45 avdn
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5ﬂqdﬂﬂﬂ 1w mers519n n.5
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5aq

f ] .
NTEAL LAAANINYWTD silt
NIEATL DA
N8R
nI8neL

-
708 L 28G
10U N[Ny

<@ o W [
NTIENAIUTUOIUNDUL KT

-« o <o <
wunauTmuwunauLanuazn1amﬂu

AuL e I8 DL

- <

AL VAl UNa N
< < I

AL VLA ALHY

< < < - <
AL WU UL BN INNT RO A

2R84 Weighted creep Ratio
8.5
7.0
6.0
5.0
4.0
3.5
3.0
2.5
3.0
2.0
1.8
1.6



7T
N[N 1

*
RULUIRANIMIT 8T

o~
1.1 ATTRU IR RAIUIN
o v o, - £ o o :
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L hasuudtas smingSeaaninna TﬂaiuagﬁuﬁnumznaqauuaznnﬁqﬁﬁuﬁﬁaunaLiauinﬂqwu
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Bunawwing e
: ; - : ) cL . .

shenasasuanaanithe 3 dndn nﬂ1QQtﬁut?uu1ﬂ (Initial abstraction

<~ . . ¥ ,..L’ 4 v a
ANTINAYAY ( Infiltration) wasiimn (runoff) @viiannTauaadlSuamin = 16
. ¥ !
AU

P=T+4F+ Quuveinniinninnnnn., P 1
v Y i w o a < X - < ' I'e
tﬁaLﬁauﬁnwuaaﬂwﬂsuqmnn1%uazauLuuiuauﬁqgmnuaﬁt§an1ﬂ ﬁnanqs%ugegm
¥ < X a a -4 bt P

warLTuMINNAE AN LT NaUS e ids N L WY SCS 16mqauqm3wunaqn11uﬁu
- Y] ulul’z
SufTeninediulrdananadea Lkt

S P-I

a

F= 4 St e e et eeteceteeerteseansnesoanen 1.2

' ; s % ¥
Tash P tﬁuuiuﬂmuwwunqwum (total rainfall) WU,

I Lﬁunﬂigmtﬁat§uu1n (Initial abstraction) T9az3wmunts

.~ . - & Qlé . ' Q‘c: ]
on (interception) A7 Aufin luian (depression storage) URETUNDUAZ N

- X
LN au , N4,

-
"

LS aan s Buaednn bivw I, u.

LS unanian u.

o
"

'S ¢ o .
tﬁuﬁﬂuﬂWTLﬂUﬂﬂﬁ?ﬂﬂ11?u§ﬁ§ﬂ (Potential moisture
retention or Infiltration)

4 ' Ve 1
FMMNANTVINIADIAUN1TONE Q URE F 1@@0%

Q =0 Tunall PC I, .oiiiiiiiii...lplz
Q =_@-la ° Twall P 1 ..... . N
-
P-1_+S
F =0 Tunalt PCI. Lol . 1.5
F o=_(P- Ia)s lumill P> 1_ ............ S N
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SCS  uusin Wi lHansduiiud seui g 1 fius ol



fwrTiiiead s wilinneuieiig G
S = 25400 - 254 LfhiRALAGT .....iiaiee.... 1.8
CN
Tosdt oN 1 Fiwnadieadii3endn CURVE NUMBER ?Jnuaﬂnuﬁunnaemuuw N7 1E

aR st $ou lomasarud i Fuuan (antecedent soil moisture:

¥.2 n1919EuMAn CURVE NUMBER (CN)
v ) ¥4 v ’ )
Ui tuagivilanasdin  (soil type) 7R (land use) wavidau
§ Q«' .,5 <5 ‘;lmu - o - :: uv'bd'«‘d'
Tyt ludut Jwan deiiunamnlSuiaion3 e s alfeiuandneefivd w1 9ius v lu
[~ N
fila  CURVE NUMBER (CN' $iulas
7.2.1 N3IWUNTUANASAY (Soil type classification)
mmmmmwaa\ammu‘lmmunﬁumnmauaanmf]u 4 nau‘lm: a9 Fein

nau A LﬁuﬂunuWﬂau%uwﬂuiaaq 18U N7 (gravel) nimifiate  (silt)

’ v
nau B thedunoon BninBuiw liuunane vy Sudautunng i
] v )
nau C Ludufzan BninBudwlbdauiied 1du Sudouthiduinian

' i ¥ .
nau D s Suduiiean UninFuew e duduviten i

v.2.2 nrduunnTEind (Land use classification)

LS aa e S wunn T Wendaan: 4 nauﬂou

1. uunﬂﬁ (Wood / forest)

2. WiALnEeInTI (Agriculture)

3. uuniaetmﬂuuﬁvnaaaﬂﬁa (bare land and residential)

- wuntﬂuuw (water surface)

1.2.3 L33u1nﬂ1ﬂu§uﬁauﬁﬁ1 (antecedent. moisture content, AMC) SCS
Vusios Sawlormwdunowsinaaniih 3 ni Taevinnndunashnowdin 5 Ju

(5- day antecedent rainfall) #euwdasluan91en o1
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AMC Piunuehunaumin 5 Ju (L)
1 fiaanan 12
11 agsenine 12 iy 38

111 wINNI 38
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9.2.4 @7 CURVE NUMBER U lunimwy3unasinna

aeN dwdSauleil 11 oN, ) g Bannansasd o2

1 v 1
AT NT 1.2 N7 I as e o veu

- ﬂﬂ?qﬁﬁug (land use) fuaAnaveu (Soil type)
A B C D

sy Shah 25 55 70 77

st nwean 64 75 82 86

ﬁuﬁTﬁatﬁnu,ﬁaéaﬂﬁﬂ 75 84 88 91

it fharin 98 98 98 98

dwiuen CURVE NUMBER (cN) 13dauly 1 (CN) uaz IIT (CN,, )
Richard H, Hawkins Allin T. Hjelmfelt, and Adrain W Zevenbergen
(1985) (¥ lHnaudiuihudfiv oN | éwil

CN, = CN ’ R 9 -

2.281-0.01284CN | |
CN, .= CN e cee..D.10

- 1y 11

0.427+0. OOST3*CN | |

1.3 TMRNEaNiwINY ( Surface runoff routing)

% a P v <<d . o &
NITNa N TAIUWIGN “ﬁﬂ?ﬁNﬁNUﬂ61ﬂ?1ﬂ1ﬁﬂ11ﬁﬂﬂ Muskingum @9
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QG = J,k-1) + 1 -el,k-1) ...... 9.11
K + 0.5

I = (@ (J,K +QQ (J,k-1)/2 et eenaeaas 2.12
Tnei

3,k = g wateuluiadt 5 hd k

@, k-1 = it lmialudad § S k-1
K = tfhiaamasnamifivtin (Time of Storager Fwaeléan
N7 SCS i)

K = (1/27360)%13281%0)° %k(s+1)° 7/s %% L. p.13
Tos K = vamufiving

L = @rmsmmawsiiomin - Alaluas

= ﬁﬂﬁtﬁuﬁﬂﬁeéa uil.
S = ifuewiurasmdiann e

%

1.4 nﬁ11waadau (surface runoff)
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<~ .
Tasn  QQ i,k
Q J,k
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I

Qi k-Q(i,k-1) ... Ceeeaan 2.14

it bwdaee Tuaad 5 5l k

: - - 4
viung waiaauaeaaluiauwd 5 5uf k

vihunng lmadauaedn L daun 5 Sud k-1

1.5 n17EN AL RN L (Infiltration)

, o fo N
TN TTHAINITON 1R INAI RN G

FF (j,k)

Toen

FF (j,k)

F (J,k)

F g,k - FG3,k-1) ....oviee....8.15

LihSuunts 3 e 5 S &

cHhuSunantBusean b o 5 Sl k

F (3,k-D= tTulfanBudzanluidowd § 5l k-1

1.6 d1ulﬁuﬁn1uau (Soil moisture storage)
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HSM (j,k) =HSM «j,k-1)+FF j, k' EVP (j,k} - REC (J,k) ..0.16
Taan

L%
o~ 0

. [ & es < H . e :
HSM (j,k = tihsedminludns fiviin huedaud § 5l k

v
o

HSM (G,k-1 = (fusediuninld foinluieudt § 5ud k-1
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IF(PRINT.EQ.1)WRITE(12,2101)I
WRITE(*,2101)1
2101 FORMAT(//,T5,’XXX LINE’,13,’NOT INTERSECTED BY TRIAL CIRCLE’)
8 CONTINUE
DO 400 I=1,NOL
IF(LNU(I).EQ.0)GO TO 400
R1=SQRT((CX-C(1,3))**2+(CY-C(I,4))**2)
R2=SQRT((CX-C(I,5))**2+(CY-C(1,6))**2)
IF(R.LT.R1.AND.R.LT.R2)GO TO 400
LNU(I)=0
IF(SLOPE(I).EQ.BIGNO)LNU(I)=1
IF(PRINT.EQ.1)GO TO 3006
1F(SLOPE(1).EQ.BIGNO)WRITE(*,403)LNU(I)
GO TO 3007
3006 IF(SLOPE(I).EQ.BIGNO)WRITE(12,403)LNU(1)
403 FORMAT(//,'*%¥x LINE’,13,’IS IN ARC BUT VERT. AND NOT USED’)
3007 WRITE(12,401)LNU(T)

401 FORMAT(//,T5,"*%* LINE’,13,’IS NOT INTERSECTED BUT IS IN ARC')

400 CONTINUE

CAN BE SET UP.
FIND LOCATION OF ARC EXIT AND NEAREST ADJACENT INTERSECTION.

aoooonan

SORT ARC INTERSECTIONS FROM LEAST TO GREATEST X-COORDINATES
KiM=K1-1 '

24 DO 26 KY=1,KIM
IF(ARCINT(KY,2).LE.ARCINT(KY+1,2))GO TO 26
DO 25 KX=1,3
SAVE=ARCINT (KY,KX)
ARCINT(KY,KX)=ARCINT(KY+1,KX)
ARCINT(KY+1,KX)=SAVE

25 CONTINUE
GO TO 24

26 CONTINUE
IF(PRINT.EQ.1)WRITE(12,2112)
WRITE(*,2112)

103

FIND WIDTH OF SECTIONS BETWEEN LINE INTERSECTIONS SO SLICE ARRAY

NOTE K1 = TOTAL ENTRIES IN CIRCLE-LINE INTERSECTION ARRAY(ARCINT)

2112 FORMAT(//,T5,’ARC INTERSECT WITH LINE ARRAY’,/,T4,’LINE NO’,T19,

A’X',T32,'Y")
IF(PRINT.EQ.1)WRITE(12,2114) ((ARCINT(KZ,JJ),JJ=1,3),KZ=1,K1)
WRITE(*,2114) ((ARCINT(KZ,JJ),JdJ=1,3),KZ=1,K1)
2114 FORMAT(T5,F3.0,T13,F10.3,2X,F10.2)
LINE1=ARCINT(1,1)
S1=ARCINT(1,2)
S2=ARCINT(1,3)
TF(PRINT.EQ.1)WRITE(12,8053)
WRITE(*,80563)
8053 FORMAT(//,T5,'THE ARRAY WITH ALL INTERSECTIONS FOLLOWS:')
ICOUN=0
K=1
KK=0
LL=NLIT+K1
C COMBINE ARCINT AND INTAR IN ORDER OF INCREASING X-VALUES
DO 70 I=1,LL
KK=KK+1
DO 75 J=1,2



75

72
73

70

8051

8052

78

77

eNoNe!

33

8057
98

47
46
49

104

ALLINT(I,J)=INTAR(KK,J)
IF(1.NE.1.AND.ALLINT(I-1,1).EQ.INTAR(KK,1))GO TO 70
IF(ARCINT(K,2).GE.INTAR(KK,1))GO TO 70
IF(ICOUN.GT.0)GO TO 70

po 73 L=1,2

ALLINT(I,L)=ARCINT(K,L+1)

IF(K.EQ.K1)ICOUN=1

K=K+1

IF(K.GT.K1)K=K1

KK=KK-1

IF(PRINT.EQ.1)WRITE(12,8051)1, (ALLINT(1,J),3=1,2),K,KK
WRITE(*,8051)1, (ALLINT(1,J),J=1,2),K,KK
FORMAT(T5,'1=",13,2X,2F12.3,2X, 'K=",13,2X, 'KK=",13)
IF(PRINT.EQ.1)WRITE(12,8052)

WRITE(*,8052)

FORMAT(//,T5,'THE APPLICABLE ARRAY ARCINT FOLLOWS:')
LAL=0

Do 77 1=1,LL
R2=SQRT((CX-ALLINT(I,1))**2+(CY-ALLINT(I,2))%%2)
IF(R2.GT. (R+SMLNO))GO TO 77

LAL=LAL+1

DO 78 K=1,2

ARCINT(LAL,K)=ALLINT(I,K)
IF(PRINT.EQ.1)WRITE(12,8051)LAL, (ARCINT(LAL,J),J=1,2),1,LAL
WRITE(*,8051)LAL, (ARCINT(LAL,J),J=1,2),1,LAL
CONTINUE

THE ARRAY ARCINT HAS BEEN REDEFINED. IT NOW CONTAINS ALL THE
APPLICABLE INTERSECTION POINTS IN INCREASING X VALUE.
CALCULATE THE WIDTH BETWEEN EACH INTERSECTION POINT.
SLICX(1)=S1

SLIC(1,1,1)=S82

SLIC(1,1,2)=LINE1

DIVIDE WIDTH(L) INTO SLICES OF SIZE NOT GREATHER THAN SWIDTH
SET SLICE ARRAY SIZE NOSLIC X NO OF LINES & X,Y COORDINATE
IF(PRINT.EQ.1)WRITE(7,8057)

WRITE(*,8057)

FORMAT(//,T5,’FIND SLICE WIDTH AND NO OF SLICES’)

N=1

NOSLIC=1

KM=1

K=LAL-1

DO 45 L=1,K

MM=1

IF( (ARCINT(L+1,1)-ARCINT(L,1)).LE.SWIDTH)GO TO 46

DO 47 MM=1,100

AM=MM

WIDTH=(ARCINT(L+1,1)-ARCINT(L,1))/AM
IF(WIDTH.LE.SWIDTH)GO TO 49

CONTINUE

WIDTH=ARCINT(L+1,1)-ARCINT(L,1)

NOSLIC=NOSLIC+MM

CONTROL FOR DIMENSION OF 75 SPACES IN SLICE ARRAY
IF(NOSLIC.LT.DIMEN)GO TO 99

SWIDTH=SWIDTH+0.5

IF(PRINT.EQ.1)WRITE(12,9999)SWIDTH
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WRITE(*,9999)SWIDTH
9999 FORMAT('0’,T5, **x¥x MAXIMUM SLICE WIDTH HAS BEEN INCREMENTED TO’
1,F5.2,1X,A2)
GO TO 98
99 NSM1=NOSLIC-1
DO 51 I=N,NOLE
IF(LNU(I).EQ.I)GO TO 51
101 DO 52 JJ=KM,NSMI
SLICX(JJ+1)=SLICX{JJ)+WIDTH
SLIC(JJ+1,1,1)=SLIC(JJ,1,1)+WIDTH*SLOPE(])
52 SLIC(JJ+1,1,2)=1
DIFF=SLICX(JJ+1)-C(I,5)
IF(ABS(DIFF)-0.010)50,50,48
50 N=I+1
48 KM=NOSLIC
GO TO 45
51 CONTINUE
45 CONTINUE
COMPLETE SLICE ARRAY--CHECK INTERNAL SOIL LINES--SLICE ARRAY SORT
FOR DECREASING Y-COORDS. *LINE NOT INTERSECTED GIVEN SAME COORDS
NOLP1=NOL+1
NOLEP1=NOLE+1
DO 60 I=1,NOSLIC
N=2
ARCY=CY~SQRT(R**2-(CX-SLICX(1))**2)
DO 59 J=NOLEP1,NOL
IF(LNU(J).EQ.J)GO TO 59
SLIC(I,N,2)=J
SLIC(I,N,1)=C(J,4)+(SLICX(1)-C(J,3))*SLOPE(J)
IF(SLICX(I).LT.{C(J,3)-SMLNO).OR.SLICX(I).GT.(C(J,5)+SMLNO))SLIC(
11,N,1)=-10.
IF(SLIC(I,N,1).GT.(SLIC(I,1,1)+SMLNO).OR.SLIC(I,N,1).LT. (ARCY-
ASMLNO) )SLIC(I,N,1)=-10.0
57 N=N+1
59 CONTINUE
SLIC(I,N,1)=ARCY
60 SLIC(I,N,2)=NOLP1
SORT SLICE ARRAY IN DECREASING ORDER.
IF(PRINT.NE.1)GO TO 3008
IF(LIST.NE.O)WRITE(12,2116)
3008 IF(LIST.NE.O)WRITE(*,2116)
2116 FORMAT(T6,'SLICE #',2X,’X-COORD’,4(2X, 'LINE NO',2X,’Y-COORD’))
MCOUN=N
N=MCOUN-1
DO 81 KZ=1,NOSLIC
84 NUM=1
DO 85 KY=1,N
IF(SLIC(KZ,KY,1).LT.-9.50)GO TO 82
IF((SLIC(KZ,KY,1)+SMLNO).GE.SLIC(KZ,KY+1,1))GO TO 85
SAVE=SLIC(KZ,KY,1)
SLIC(KZ,KY,1)=SLIC(KZ,KY+1,1)
SLIC(KZ,KY+1,1)=SAVE
SAVE=SLIC(KZ,KY,2)
SLIC(KZ,KY,2)=SLIC(KZ,KY+1,2)
SLIC(KZ,KY+1,2)=SAVE
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$DEBUG
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

C

C
C
C
C
c
C
C
C
C
C
C

C
C
C

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

1
2

3
1
2
1
1
1
1

1
1
3
4
1

1
1
2
3
4
5
6

5

6
1

MAIN PROGRAME

COMPUTER GRAPHIC APPLICATION IN PLANNING AND DESIGN
FOR LOW HEAD HYDRAULIC STRUCTURES.

THESIS MASTER DEGREE

WATER RESOURCE ENGINEERING

KHON KAEN UNIVERSITY

KHON KAEN  THAILAND
ADVISOR  ASSO. DR. SOMJET THINAPONG
STUDENT MR. ARUK SANTAVEESOOK

Q(‘)Oﬁﬁl’?ﬁﬁﬂﬂﬂﬁﬁﬁﬁ

WRITE(*,2)
FORMAT(1X,76('%’))
WRITE(*,30)
WRITE(*,30)
WRITE(%,3)
FORMAT(1X, '* COMPUTER GRAPHIC APPLICATION IN PLANNING AND DESI
GN X' /1%, 0% FOR LOW HEAD HYDRAULIC STRUCTUR
ES. X',/
,1X, 7% WATER RESOURCE ENGINEERING
*'/
,1X, 7% KHON KAEN UNIVERSITY
*’,/ .
,1X, 7% KHONKAEN  THAILAND
X' /01X, % ADVISOR. ASSOC. DR. SOMJET
THINAPONG X' /,1X, ' * STUDENT
MR. ARUK SANTAVEESOOK x7)
WRITE(*,30)

30 FORMAT(1X,'#

x')
WRITE(%*,30)
WRITE(%,4)

4 FORMAT(1X,’*¥* MAIN MENU **x% OPTIONS *¥*x¥xx

REKRKRRRRKKKRRRRKKKEL

o/ INFLOW HYDROGRAPH m==z====z=) |
W/ STABILITY OF DAM EMBANKMENT ==zz=z==zz) [
/! FLOOD PEAK ===zzz=z==z) |
/'’ RESERVOIR ROUTING ======z=z=z) |
/! DESIGN CHUTE SPILLWAY ==z==z======z) |
/! SEEPAGE AND UPLIFT PRESSURE ==zzz==zzzz) [
WRITE(*,5) .

FORMAT(IX,76('-'))

WRITE(*,6)

FORMAT(1X,’ TYPE : 0 to leave program ’
v/ SELECT OPTIONS ==z=zz=z=z=z) 71["1T06 "))
READ(*,10)KODE2

]
H
4
?
]
’

)

10 FORMAT(I1)

1F(KODE2.GT.6)THEN
WRITE(*,40)
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40 FORMAT(1X,'PLEASE SELECT OPTION AGAIN ??')

GO TO 1

ENDIF
IF(KODEZ2.EQ.0)GO TO 20
IF(KODE2.EQ.1)THEN

COMPUTE DAILY INFLOW HYDROGRAPH BY SCS
ADJUST OPTIMUM STORAGE CAPACITY FOR RESERVOIR

CALL SCS

GO TO 1

ELSE

IF(KODEZ.EQ. 2)THEN

COMPUTE & CHECK STABILITY FOR HOMOGENEOUS EARTH DAM
MODIFIED & APPLICATION FROM PRINCIPAL 'S A.W. BISHOP
BY MR. ARUK SANTAVEESOOK

CALL STAB

GO TO 1

ELSE
IF(KODE2.EQ.3)THEN

COMPUTE FLOOD PEAK BY SYNTHESIS UNIT HYDROGRAPH
MODIFIED BY SCS (SOIL CONSERVATION SERVICE)

CALL UNITH

GO TO 1

ELSE *
IF(KODEZ.EQ.4 ) THEN

COMPUTE OUTFLOW HYDROGRAPH FROM RESERVOIR
BY FINITE DIFFERENCE

CALL ROUT

GO TO 1

ELSE
IF(KODEZ.EQ.5)THEN

COMPUTE & DESIGN SPILLWAY

CALL CHUTE

GO TO 1

ELSE
IF(KODEZ.EQ. 6 ) THEN

COMPUTE FLOW THROUGH EARTH DAM & CHECK UPLIFT PRESSURE
BY FINITE DIFFERENCE

CALL FLOW
GO TO 1
ENDIF
ENDIF
ENDIF
ENDIF



93

ENDIF
ENDIF

20 WRITE(*,50)
50 FORMAT(1X,’?? GOOD BYE & SEE YOU AGAIN 7?7 ')

STOP
END
$DEBUG
SUBROUTINE SCS
C
C DAILY INFLOW HYDROGRAPH BY SCS (SOIL CONSERVATION SERVICE)
C MODIFIED BY ARUK SANTAVEESOOK
DIMENSION 0Q(31,lZ),OU(Bl,lZ),QQ(31,12),G(31,12),FLON(SO)
DIMENSION FF(31,12),FQ{31,12),RAIN(31,12),ET(31,12),MON(12)
DIMENSION COMAR(10),PERC(10),COEFF(10,12),STOR(30),DELFL(30)
DIMENSION X11(20),Y11(20),A11(5)
REAL LL,IA,IM
COMMON/HYDRO1/0Q,0U,QQ,G,FF,FQ,RAIN,ET
COMMON/HYDROZ/COMAR , PERC, COEFF
COMMON/FITT1/STOR, FLOW,DELFL
COMMON/LST1/X11,Y11,A11
OPEN(1,FILE="SCS.PRN’ )
OPEN(7,FILE="STOR.DAT’)
OPEN(11,FILE="SCS.RES’)
MON(1)=31
MON(2) =
MON({3)=31
MON{4)=30
MON(5)=31
MON(6)=30
MON(7)=31
MON(8)=31
MON(9)=30
MON(10)=31
MON(11)=30
MON(12)=31
DO 11 K=1,31
READ(1,100)RAIN(K,1),RAIN(K,2),RAIN(K,3),RAIN(K,4),RAIN(K,5)
1,RAIN(K,6)
1,RAIN(K,7),RAIN(K,8),RAIN(K,9),RAIN(K,10),RAIN(K,11),RAIN(K,12)
WRITE(*,100)RAIN(K,1),RAIN(K,2),RAIN(K,3),RAIN(K,4),RAIN(K,5)
1,RAIN(K,6)
1,RAIN(K,7),RAIN(K,8),RAIN(K,9),RAIN(K,10),RAIN(K,11),RAIN(K,12)
11 CONTINUE
DO 12 K=1,31
READ(1,100)ET(K,1),ET(X,2),ET(K,3),ET(K,4),ET(K,5),ET(K,6)
1,ET(K,7),ET(K,8),ET(K,9),ET(K,10),ET(K,11),ET(K,12)
WRITE(*,100)ET(K,1),ET(K,2),ET(K,3),ET(K,4),ET(K,5),ET(K,6)
1,ET(K,7),ET(K,8),ET(K,9),ET(K,10),ET(K,11),ET(K,12)
12 CONTINUE
100  FORMAT(12F6.1)

READ(1,120) AREA,LL,SV,CPAN,E
WRITE(*,120)AREA,LL,SV,CPAN,E

120 FORMAT(5F6.2)

C
c

AREA = WATERSHED AREA.
LL =  LONGEST OF STREAM
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130

150
160
140

LC
Y

AMC =

THE LENGTH POINT TO THE CENTOID OF AREA
SLOPE OF WATERSHED IN PERCENT
RAIN(1,1)+RAIN(Z,1)+RAIN(3,1)+

SRAIN(4,1)4RAIN(5,1)

CA
CB
cc
CD
GA
GB
GC
GD
EA
EB
EC
ED
SA

T 1 T 1 O X T T Y € T A | B L I B 1

25.
55.

78.

72.
64.
75.
83.
B7.
75.
84.
88.
91.
98.

READ(1,1110) WA,WB,WC,WD,AA,AB,AC,AD
WRITE(*,1110)WA,WB,WC,WD,AA,AB,AC,AD
READ(1,1110) BA,BB,BC,BD,RA
WRITE(*,1110)BA,BB,BC,BD,RA
FORMAT(8F6.1)

READ(1,130) K4

WRITE(*,130) K4

FORMAT (16)

DO 140 J1=1,K4
READ(1,150)COMAR(J1),PERC(J1)

READ(1,160)COEFF{J1,1),COEFF(J1,2),COEFF(J1,3),COEFF(J1,4),
1COEFF(J1,5),COEFF(J1,6),COEFF(J1,7),COEFF(J1,8),COEFF(J1,9)

2,COEFF(J1,10),COEFF(J1,11),COEFF(J1,12)
WRITE(*,150)COMAR(J1),PERC(J1)

WRITE(*,160)COEFF(J1,1),COEFF(J1,2),COEFF(J1,3),COEFF(J1,4),
1COEFF(J1,5),COEFF(J1,6),COEFF(J1,7),COEFF(J1,8),COEFF(J1,9)

2,COEFF(J1,10),COEFF(J1,11),COEFF(J1,12)
FORMAT(2F6.2)
FORMAT(12F6.2)
CONTINUE

94

READ(1,13)N1,M1
WRITE(*,13)N1,M1

READ STORAGE  =X11(I) %1000 w"3
READ ELEVATION =Y11(I) m
N1=NUMBER OF DATA -1
M1=DEGREE OF POLYNOMIAL MAX. =5
NP1=N1+1
READ(1,14) (X11(I),Y11(I),I=1,NP1)
WRITE(#*,14)(X11(1),Y11(1),I=1,NP1)
13 FORMAT(216)
14 FORMAT(2F12.2)

[eNeNeRoNe]

WX = ((WA*CA) + (WB*CB) + (WC*CC) + (WD*CD))/AREA
A = ((AA*GA) + (AB*GB) + (AC*GC) + (AD*GD))/AREA
B = ((BA%*EA) + (BB¥EB) + (BC*EC) + (BD*ED))/AREA
R = (RA*SA)/AREA

CN2 = WX+A+B+R
IF(AMC.LT.12.) THEN
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CN1 = CN2/(2.281-0.01281*CN2)
CN = CN1

ELSE

IF(AMC.GT.38.) THEN

CN3 = CN2/(0.427+0.00573%CN2)
CN = CN3

ELSE

CN = CN2

ENDIF

ENDIF

CN1 = CN2/(2.281-0.01281*CN2)
P = 0.

S = 25400./CN-254.

SSAT = 25400./CN1-254,

SFC = 0.1#%SSAT

HSM = SSAT-S

HG = HSM#*2,

HOQ = AMC/3.

IA = 0.2%S

ST = 1000./CN1-10,

TS = (1./27360.)%((3281.%LL)**0.8)*
$((ST+1.)*%0.7)/(SV*%0,5)
WRITE(11,210)

WRITE(*,210)

210 FORMAT(2X, 'DAILY RUNOFF INFLOW HYDROGRAPH’, /,2X, 'MONTH °’,5X,
1’DATE ', 10X, 'RUNOFF ’,8X, 'CUMULATIVE ',5X, 'CONSUMPTIVE', /,2X
2,’ CMD¥10" 3 CMD¥10"3 CMD*10"
33,’/’)

DO 2240 J=1,12

IW = MON(J)

IF (J.EQ.1) THEN

K1=6

ELSE

K1=1

ENDIF

DO 2230 K =K1,IW

P = P + RAIN(K,J)

IF ((P.EQ.0.).OR.(P.LE.1IA)) THEN

Q = 0,
F=0.
ELSE

Q = ((P-TA)*%¥2,)/(P-1A+S)
F = (P-IA)*S/(P-1A+S)
ENDIF
FF(K,J)
0Q(K,J) = Q

IF ((J.EQ.1).AND.(K.EQ.6)) THEN
QQ(K,J) = HOQ/6.

GO TO 2222

ENDIF

KK = K-1

JJ
IF
JJ
KK

F

J

KK.EQ.0) THEN
J-1

MON(JJ)

n e~
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SUM2=SUMZ+SUM1
230 CONTINUE
HSM = HSM-REC-{(ET1+ET2+ET4)/AREA+ET3)
IF(HSM.LT.SFC) THEN
HSM = SFC
ENDIF
G(K,J) = 0.003*HG*(EXP(-(HSM/SSAT)))
HG = HG+REC-G(K,J)
OU(K,J) = QQ(K,J)+G(K,J)
OU(K,J) = OU(K,J)*AREA*E
CUM=CUM+0U(K,J)
IF(J.NE.2)GO TO 41
IF((K.EQ.15).AND. (K.EQ.28)) GO TO 42
41 TF((K.NE.15).AND.(K.NE.30))GO TO 47
42 L1=L1+1
- FLOW(L1)=CUM
47 WRITE (11,200) J,K,OU(K,J),CUM,SUM2
WRITE(%,200)J,K,0U(K,J),CUM, SUM2Z
200 FORMAT (2X,I2,9X,12,8X,F12.2,5X,F12.2,5X,F12.2)
2230 CONTINUE
2240 CONTINUE

FIND OPTIMUM STORAGE CAPACITY

DO 43 NN=1,L1
DO 44 MM=1,NN
DELFL (MM )=FLOW (NN )*MM/NN-FLOW (MM )
WRITE(%*,46)DELFL(MM)
46 FORMAT(1X,’ STORAGE m~3 =’,F12.3)
44 CONTINUE
XMAX=DELFL(1)
DO 45 I=2,MM
IF(XMAX-DELFL(I1)) 430,45,45
430 XMAX=DELFL(I)
45 CONTINUE
STOR(NN)=XMAX
43 CONTINUE
XMAX=STOR(1)
DO 51 I=2,NN
1F(XMAX-STOR(1)) 301,51,51
301 XMAX=STOR(1I)
51 CONTINUE
CALL LST(X11,Y11,N1,M1,A11)
ELV=AT11(1)+A11(2)*XMAX+A11(3)*(XMAX*¥*2)
WRITE(11,102)XMAX,ELV ‘ N
WRITE(*,102)XMAX,ELV
102 FORMAT(1X,'OPTIMUM STORAGE =',F12.3,'¥1000 mw"3',5X, 'ELEVATION =7,
1F12.3," m ')
WRITE(7,103)NP1
103 FORMAT(I112)
WRITE(7,104)(X11(1),Y11(1),I=1,NP1)
104 FORMAT(2F12.2)
CLOSE(1)
CLOSE(7)
CLOSE(11)
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oNeoNoNoNeoNoNe)

ENDIF
FQ(K,J) = 0Q(K,J)-0Q(Kk,JJ)
IF (FQ(K,J).LT.0.) THEN
FQ(K,J) = 0.

END]F

HOQ = HOQ+FQ(K,J)

IM = (FQ(K,J)+FQ(KK,JJ))/2.
QQ(K,J) = QQ(KK,JJ)+((IM-QQ(KK,JJ))/(TS+0.5})
F = FF(K,J)-FF(KK,JJ)

IF (F.LT.0.) THEN

F =0,

ENDIF

IF (QQ(K,J).LT.0.0) THEN
QQ(K,J) = 0.

ENDIF

IF(QQ(K,J).GT.HOQ) THEN
QQ(K,J) = HOQ

ENDIF

= HOQ-QQ(K,J)

HSM+F

XX = HSM/SSAT
IF(HSM.GT.SFC) THEN

REC = XX*(HSM-SFC)*0.106
ELSE

REC = 0.

ENDIF

jo o= o
23
{1 1]

COMPUTE COMSUMPTIVE USED AND IRRIGATION REQUIREMENT
EFFT=effective rainfall mm/day
PERC(J1)=percollation for command area(jl) mm/day
RAIN(K,J)=precipitation mm/day

0.65=conveyance efficiency

EVAP=CPAN*ET(K,J)
W1=WA+WB+WC+WD
A2=AA+AB+AC+AD
B2=BA+BB+BC+BD

ET1=W1*0. 75%EVAP
ET2=A2%0.89%EVAP

ET3=B2* (XX*EVAP)/AREA
ET4=RA*ET(K,J)

DO 230 J1=1,K4
IF(COEFF(J1,J).EQ.0) THEN
EFFT=0.

ELSE
EFFT=(1-0.006%RAIN(K,J ) )*RAIN(K,J)
IF(EFFT.LT.O)THEN

EFFT=0.

ENDIF

ENDIF
SUM1=COMAR(J1)*(COEFF(J1,J)*ET(K,J)-EFFT+PERC(J1))
IF(SUM1.LT.0)THEN

SUM1=0

ENDIF

SUM1=SUM1/0.65

96
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RETURN
END

$DEBUG

cEeXeEeReXeReRoRoRoRo Koo Re Kr R ko EeEe K R o R e A e e/

SUBROUTINE STAB

SLOPE STABILITY PROBLEM BY SIMPLIFIED BISHOP METHOD

READ TOP INTERSECTION OF VERTICAL LINE FIRST THEN OTHER END

READ LINE INTERSECTION NUMBERS WITH INCREASING X-COORD.

NOL = NO OF SOIL LINES--NUMBER EXTERNAL LINES FIRST FROM LT TO RT

NLIT = TOTAL NUMBER OF LINE INTERSECTIONS.

NOS = NUMBER OF SOILS INCLUDED IN SECTION--USE ANY ORDER

NOLE = NUMBER OF EXTERNAL SOIL LINES. ]

DIMEN = CONTROL FOR NUMBER OF SLICES ALLOWED AS 75, 80, 90, ETC

C(l,J) = LINE COORD MATRIX--I = LINE NO., J=2 1S NO OF INTERSECT
ON LINE, J=3-6 ARE X1,Y1,X2,Y2
READ LINE END COORDS X1,Y1,X2,Y2 LEFT TO RIGHT

ITX,ITY = # OF CIRCLE CENTER POINTS IN X,Y DIRECTIONS.

LIST IF GREATER THAN O WILL LIST ADDITIONAL DATA

SWIDTH = INIT. MAX SLICE WIDTH--AUTO CHANGED IF EXCEEDS "DIMEN"

SCALE = PLOT SCALE 1" = 10’ USE 10.; 1" = 20' USE 20., ETC

IF PCODE = 0 THE PLOT ROUTINE IS SKIPPED

NP IS A PLOT CONTROL COUNTER; IF NP = 3 EVERY THIRD ONE 1S PLOTTED

IF A LINE TERMINATES AT A SOIL JOINT, IT IS INCL BUT BOTH INTERSEC
ARE THOSE OF THE JOINT

SAT = SWITHC FOR SATURATED SOIL IF SAT >0 SOIL SATURATED

UT1 = FT OR M FOR SCALE; UT2 = IN OR CM FOR SCALE; READ COORDS A
UNIT WEIGHT IN US OR METRIC UNITS--TITLE TO GIVE UNITS

DIMENSION C(15,6),NOLIT(15,10),SLOPE(15),INTAR(15,2),EFFKT(100),

2NSLIN(10),G(10),PHI(10),COHES(10),SLICX(76),S0I1L(8,9,4),SAT(10),
3ARCINT(20,3),LNU(15),C0(100),ALPHA(100),TITLE(20),SLIC(76,10,2),
4P(100),B(100),AREA(100),WEIGH(100),ALLINT(30,3),FA(100),F01(100)

COMMON/HYDRO3/C,NOLIT, INTAR,ALLINT,SLIC,ARCINT
COMMON/HYDRO4/EFFWT,CO,ALPHA, P, B, AREA,WEIGH, FA,FO1
COMMON/HYDRO5/NSLIN, G, PHI ,COHES, SAT,SLICX
INTEGER PCODE,DIMEN,PRINT

REAL INTAR,METER

CHARACTER*80 HEAD

OPEN(2,FILE="STAB.PRN’)
OPEN(12,FILE="STAB.RES’)

BIGNO = 9999999,

SMLNO = 0.01

READ(2,7000)HEAD

1000 FORMAT(//////11117171177171177117771171717171717171717771117711117

1///////A80)

4000 READ(2,1000,END=150)TITLE,UT1,UT2,FU4

[eNoNoNoNeoRoNe]

$$ DATA INPUT $$

TITLE = EXPLANATION FOR PROJECT

UT1 = SCALE IF SI UNIT USE M BUT IF ELS UNIT USE FT
UT2 = SCALE IF SI UNIT USE CM BUT IF ELS UNIT USE IN
FU4 = GRAVITY (g) IF SI UNIT USE 9.807 BUT IF ELS UNIT USE 32.2

WRITE(*,500)
WRITE(12,500)
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500 FORMAT (10X, ¥#¥¥ ki ki kKRR XRXRRRRKXRXRKRRRRKRRKRRRERKKRREN KKK )
WRITE(%,501)
WRITE(12,504)
WRITE(12,501)
WRITE(12,502)
WRITE(12,503)

501 FORMAT(10X,'*  CALCULATED BY MR. ARUK SANTAVEESOOK
502 FORMAT(10X,'* WATER RESOURCE ENGINEERING
503 FORMAT(10X,'* KHON KAEN UNIVERSITY

504 FORMAT(10X,’'*

WRITE(12,504)
WRITE(*,500)
WRITE(12,500)
WRITE(*,1000)TITLE,UT1,UT2,FU4

1000 FORMAT(20A4/A4,6X,A4,6X,F8.4)
WRITE(12,7001)HEAD

7001 FORMAT(A80)
WRITE(12,2000)TITLE
WRITE(*,2000)TITLE

2000 FORMAT('1’,T5,2044,//)
READ(2,123)NOL,NLIT,NOS,NOLE,I1TX,1TY, PCODE,NP,DIMEN,L1ST

M M M
— ——

$$ DATA INPUT $$

NOL =TOTAL NUMBER OF SOIL LINE

NLIT=TOTAL NUMBER OF LINE INTERSECTIONS (the end of any line whether
or not intersected by another line is a line intersection)

NOS =NUMBER OF SOIL IN MASS (same soil submerged is counted twice)

NOLE=NUMBER OF TOP EXTERNAL SOIL LINES

ITX,ITY = NUMBER OF CIRCLE CENTER POINTS IN X,Y DIRECTIONS TO BE

ANALYZED FOR A SINGLE ENTRANCE POINT
DIMEN = CONTROL NUMBER OF SLICE AS 75,80,90 etc

WRITE(#*,123)NOL,NLIT,NOS,NOLE,ITX,ITY,PCODE,NP,DIMEN, LIST
123 FORMAT(17,918)
READ(2,1010)CX,CY,ENTX,ENTY,DELX,DELY, SWIDTH, SCALE

$$ DATA INPUT $$
CX & CY = INITIAL TRIAL CENTER COORDINATES
ENTX & ENTY = TRIAL CIRCLE ENTRANCE COORDINATES
DELX & DELY = CENTER X & Y COORDINATE INCREMENTS FOR EACH TRIAL
SWIDTH = INITIAL SLICE WIDTH

WRITE(%*,1010)CX,CY,ENTX,ENTY,DELX,DELY,SWIDTH, SCALE
1010 FORMAT(F7.3,7F8.3) '
WHOLD = SWIDTH
NOSP1=NOS+1
WRITE(12,2001)NOL,NLIT,NOS,NOLE,ITX,ITY,SWIDTH,UT1
2001 FORMAT(T5,’NO OF LINES =',13,5X,'NO OF LINE INTERSECT =',13,//,T5,
A'NO OF SOILS =',13,5X,’NO OF EXTERNAL SOIL LINES =',13,//,T5,
A’NO OF X-INCREMENTS =',13,5X,'NO OF Y-INCREMENTS =’,13,//,T10,’IN
2ITIAL SLICE WIDTH =',F5.1,1X,A2//)
WRITE(12,2003)
2003 FORMAT(T5,'THE LINE END COORD MATRIX’,/,T4,’LINE NO’,T12,’NO INT’,
1T21,'X1",8%,'Y1’,8X,'X2’,8X,’Y2’,6X, 'SLOPE',5X, 'LINE INT NO')
DO 333 1=1,NOL
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C
C NLT = NO OF INTERSECT ON ANY LINE --MUST HAVE AT LEAST 2-VALUES
READ{2,123)NLI
READ(2,1012)(C(1,J),J=1,6), (NOLIT(1,N),N=1,NLT)
C
C $3 DATA INPUT §%
c C(1,J) = LINE DATA INCLUDING LINE NUMBER
c NUMBER OF LINE INTERSECTIONS FOR THE LINES, THE X,Y CODINATE
c OF THE END POINTS LEFT TO RIGHT(SIX ENTRIES )
C NOLIT(I,N) = ALL THE LINE INTERSECTION NUMBER ON THE i th LINE
C INCLUDING THE END VALUES (NLI entries)
C

WRITE(*,123)NLI
WRITE(*,1012)(C(1,J),J=1,6),(NOLIT(I,N),N=1,NLI)

1012 FORMAT(F7.1,F8.1,4F8.3,318)
SLOPE(I) = BIGNO
IF(ABS(C(I,5)-C(1,3)).LE.0.001)GO TO 333
SLOPE(1)=(C(1,6)-C(I,4))/(C(1,5)-C(1,3))

333 WRITE(12,2004)(C(1,J),J=1,6),SLOPE(I),(NOLIT(I,KK),KK=1,NLI)

WRITE(¥,2004)(C(1,J),J=1,6),SLOPE(I), (NOLIT(I,KK),KK=1,NLI)

2004 FORMAT(T6,F3.0,3X,F3.0,T15,4(2X,F8.2),G13.6,1X,615)

C
c READ X AND Y-COORDINATES TO BUILD LINE INTERSECT ARRAY (INTAR)
C

WRITE(12,2005)
2005 FORMAT(//,T5,’LINE INTERSECT ARRAY’,/,T4,’INT NO’,T16,’X’,T28,°'Y’)
DO 2 J=1,NLIT
READ(2,1010) (INTAR(J,K),K=1,2)
WRITE(*,1010) (INTAR(J,K),K=1,2)
2 WRITE(12,2006)J, (INTAR(J,K),K=1,2)
2006 FORMAT(T6,13,T12,F10.2,2X,F10.2)

C  BUILD SOIL INTERSECTION ARRAY USING LINE INTERSECT NO. (INTNO)
C
WRITE(12,2008)
2008 FORMAT(//,T5,'SOIL DATA ARRAY’,/,T4,’'SOIL NO’,T13,’LINE #’,T21,
A’LEFT INT',3X,’RT. INT’,3X,’SAT’,3X,’UNIT WT’,3X,’PHI’,3X,’COHESI
20N')

$$ DATA INPUT §$%
NUMBER SOILS IN ANY ORDER ========> REFERABLY FROM LEFT TO RIGHT
NSLIN(I) = NUMBER OF SOIL LINES DEFINING THE BOUNDARY OF THE SOIL.
INCLUDE LINES TERMINATING AT A JOINT. IF A LINES
INTERSECTS A SOIL-LINE BOUNDARY BETWEEN THE ENDS, COUNT
THE SOIL BOUNDARY LINE TWICE

sNoNeoRoNoRoRoNeNoNoNoNoNe!

G(I) = UNIT WEIGHT EITHER SATURATED OR WET
PH(I) = O ANGLE
COHES(1) = COHESION
SAT = 1. IF SATURATED
= 0. IF WET
DO § I=1,NOS

READ(2,1016 )NSLIN(1),G(I),PHI(I),COHES(I),SAT(1)
WRITE(#*,1016 )NSLIN(I),G(I),PHI(I),COHES(1),SAT(1)
1016 FORMAT(17,4F8.3)
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NS=NSLIN{I)
DO S K = 1,NS
READ(2,123)LINSOL,INTL,INTR

DATA INPUT
LINSOL = SOIL LINE NUMBER
INTL & INTR = INTERSECTION NUMBER ON LEFT & RIGHT END OF LINE
(IF A SOIL LINE TERMINATES AT A JOINT ON A SOIL BOUNDARY,
THAT LINE IS INCLUDED ; THE JOINT NUMBER IS USED FOR BOTH
INTL & INTR)

WRITE(*,123)LINSOL, INTL,INTR
SOIL(I,K,1)=LINSOL
SOIL(I,K,2)=INTL
SOIL(I,K,3)=INTR
SOIL(I,K,4) = SAT(I)
5 WRITE(12,2009)I,(SOIL(I,K,MM) ,MM=1,4),G(1),PHI(I),COHES(I)
2009 FORMAT(T5,13,6X,F3.0,7X,F3.0,6X,F3.0,6X,F2.0,5X,F6.1,3X,F4.1,3X
A,F7.1)

DATA INPUT FOR SURCHARGE & EXTERNAL LOAD
" BEAR=LOAD PER UNIT WIDTH kN/m
CL=LENGTH OF SURCHARGE & EXTERNAL LOAD m
CONDIAION 7?7
KSUR = 0 NO SURCHARGE & EXTERNAL LOAD
1 CASE BEGINNING OF DREDGING

eNoEsRoNeoR e NN D]

READ(2,15)KSUR

: WRITE(*,15)KSUR

15 FORMAT(17)
IF(KSUR.NE.O)THEN
READ(2,17)BEAR,CL,EDGX,EDGY
WRITE(*,17)BEAR, CL, EDGX, EDGY
17 FORMAT(F15.3,3F8.2)

ENDIF
KFO = 0

3004 PCOUN=0. ,
IF(PRINT.EQ.1)GO TO 3020
CY1=CY '
CX1=CX

3020 CY=Cy1
CX=CX1

C BEGIN LOOP TO TEST TRIAL CIRCLES

100 DO 360 IY=1,ITY
IF(IY.GT.1)CY=CY+DELY
DO 360 IX=1,ITX
PCOUN = PCOUN + 1.
NCOUN = PCOUN
SWIDTH = WHOLD
IF(IX.GT.1)CX=CX+DELX
IF(KFO.EQ.NCOUN)GO TO 3005
IF(PRINT.EQ.1)GO TO 360

C COMPUTE RADIUS OF TRIAL CIRCLE TEST EACH LINE FOR INTERSECT WITH

C TRIAL RADIUS----CX,CY ARE INITIAL TRIAL CENTER OF ARC COORDINATE
3005 R=SQRT((ENTX-CX)#¥%2+(CY-ENTY)*%2)
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10

11
66

666
12

13

20
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IF{PRINT.EQ.1)WRITE(12,2121)NCOUN,CX,CY,ENTX,ENTY,R
WRITE(*,2121)NCOUN,CX,CY,ENTX,ENTY,R
FORMAT(//,T5,’TRIAL CIRCLE NO =’ 13 /,T5, CIRCLE CTR COORDS:’,2X,
1'X=',F10.2,2X,'Y=",F10.2,/,T5, EATRANCE PT. COORDS:’,2X,’X=’,F10
2.2,2X,’Y=’,FlO.Z,/,TlO,’TRIAL ARC RADIUS=',F10.3,//)
K1=0
DO 8 I=1,NOL
LNU(1)=0
1F(ABS(SLOPE(1)).LE.0.0001)GO TO 9
CON=C(1,3)-C(1,4)/SLOPE(I)
AA=1.0/SLOPE(1)#%2+1.0
BB=2.0%CON/SLOPE(1)~2.0*%CX/SLOPE(1)-2.0%CY
CC=CON*¥*%2-2, kCX*CON+CX*¥*2+CY**2-R*¥%2
DIFF=BB**2-4,0%¥AA%CC
IF(DIFF.LT.0.0)GO TO 20
YPR=(~BB+SQRT(DIFF))/(2.0%AA)
YNR=(-BB-SQRT(DIFF))/(2.0%AA)
THIS PART COMPUTES X~-COORDS IF CIRCLE INTERSECTS ANY BUT
HORIZONTAL LINES (SLOPE(I)>0.0001).
XPR=YPR/SLOPE(I)+CON
XNR=YNR/SLOPE(I )+CON
GO TO 10
FOLLOWING STEPS USED FOR HORIZONTAL LINES
DIFF=R**2 - (CY-C(I,4))%%2
IF(DIFF.LT.0.)GO TO 20
XPR=CX+SQRT(DIFF)
XNR=CX-SQRT(DIFF)
YPR=C(I,4)
YNR=C(1,4)
J1=0
J2=0
IF(ABS(SLOPE(1)).GE.BIGNO)GO TO 11
IF(XPR.GE.C(1,3).AND.XPR.LE.C(1,5))J1=1
IF(XNR.GE.C(I,3).AND.XNR.LE.C(1,5))J2=1
GO TO 12
IF(SLOPE(1))66,66,666
IF(YPR.GE.C(I,6).AND.YPR.LE.C(I,4))J1=1
IF(YNR.GE.C(1,6).AND.YNR.LE.C(I,4))J2=1
GO TO 12
IF(YPR.GE.C(1,4).AND.YPR.LE.C(1,6))J1=1
IF(YNR.GE.C(I,4).AND.YNR.LE.C(I,6))J2=1
IF(J2.EQ.0)GO TO 13
K1=K1+1
ARCINT(K1,1)=I
ARCINT(K1,2)=XNR
ARCINT(K1,3)=YNR
IF(J1.EQ.0)GO TO 7
K1=K1+1
ARCINT(K1,1)=1
ARCINT(K1,2)=XPR
ARCINT(K1,3)=YPR
GO TO 8
IF(J1.NE.0O.OR.J2.NE.0)GO TO 8
END OF LOOP FOR ARC & LINE INTERSECTIONS WITH ARC INT.ARRAY BUILT
LNU(I)=1
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85

3009

81
3

3010
350

31n

310

302
308

106

GO TO 85

SLIC(KZ,KY,1)=SLIC(KZ,KY-1,1}
SLIC(KZ,KY,2)=SLIC(KZ,KY-1,2)
1F(KY.NE.1.AND.SLIC(KZ,KY,1)~-SMLNO.LE.SLIC(KZ,KY-1,1) )NUM=NUM+1
IF(NUM.NE.N)GO TO 84

IF(PRINT.NE.1)GO TO 3009

IF(LIST.NE.O) WRITE(12,3) KZ,SLICX(KZ), (SLIC(KZ,KY,2),
1SLIC(KZ,KY,1),KY=1,MCOUN) ‘

IF(LIST.NE.O) WRITE(*,3) KZ,SLICX(KZ), (SLIC(KZ,KY,2),
1SLIC(KZ,KY,1),KY=1,MCOUN)

CONTINUE :
FORMAT(T6,15,9F9.2,/,T20,8F9.2,/,T720,8F9.2,/,T20,8F9.2)
DO 306 I=1,NSM1

SAREA=0.0

WEIGHT=0.0

EFWT=0.

1S0IL=0

NN=MCOUN-1
- IF(PRINT.EQ.1)GO TO 3010

IF(LIST.NE.O)WRITE(12,350)]1

IF(LIST.NE.O)WRITE(*,350)1

FORMAT(/,T5,'SLICE LINE NUMBER’,I14)

DO 303 J=1,NN
DA=(SLIC(1,J,1)+SLIC(I+1,J,1)-SLIC(I,J+1,1)-SLIC(I+1,J+1,1))%
A(SLICX(I+1)-SLICX(I))/2.0

IF(DA.LE.SMLNO)GO TO 303

DO 305 I1I1=1,NOSP1

IF(I1.EQ.NOSP1)GO TO 600

IF(ISOIL.EQ.II)GO TO 305

N=NSLIN(II1)

ICOUNT=0 °

JCGUNT=0

DO 304 JJ=1,N

1F(JCOUNT.EQ.2)GO TO 305

INTL=SOIL(11,JJ,2)

INTR=SOIL(11,JJ,3)

1F(ICOUNT.EQ.1)GO TO 310
IF(SLIC(I,J,2).NE.SOIL(I1,JJ,1))GO TO 304

ICOUNT=1

JSOIL=11

IF((SLICX(I)+SMLNO).GE.INTAR(INTL,1).AND. (SLICX(1)-SMLNO).LE.
AINTAR(INTR,1))GO TO 310

1COUNT=0

GO TO 304

IF(SLIC(I+1,J,2).NE.SOIL(I1,JJ,1))GO TO 304
IF((SLICX{I+1)+SMLNO).LT.INTAR(INTL,1).0R.(SLICX(I1+1)-SMLNO).GT.
AINTAR(INTR,1))GO TO 304

1COUNT=2

IF(JSOIL.NE.11)GO TO 305

ISOIL=11

SAREA=SAREA+DA

GSUB=G(1S0IL)

IF(SAT(1SOIL).GT.0.1)GSUB=G(ISOIL)-FU4
EFWT=EFWT+DA*GSUB

WEIGHT=WEIGHT+DA%*G(1SOIL)



IF(LIST.EQ.0)GO TO 9092
1F(PRINT.EQ.1)WRITE(12,351)J,1,DA
WRITE(*,351)J,1,DA
351 FORMAT(T10,’DSLICE NO’,12,’'OF SLICE -',13,’WITH DA OF’,F10.3)
IF(PRINT.EQ.1)WRITE(7,352)ISOIL,J,SAREA,WEIGHT ,EFKT
WRITE(*,352)1SOIL,J,SAREA,WEIGHT ,EFWT
352 FORMAT(T15,'SOIL -',13,’LIES IN DSLICE -',13,/,T15, ' TOTAL AREA=’
A,F10.3,3X, 'TOTAL WEIGHT =',G10.3,5X,’EFFECT., WT =',G10.3)
9092 GO TO 303
304 CONTINUE
IF(ICOUNT.EQ.1)JCOUNT=JCOUNT+1
IF(ICOUNT.EQ.1)GO TO 311
GO TO 305
600 SAREA=SAREA+DA
GSUB=G(ISOIL)
IF(SAT(1SOIL).GT.0.1)GSUB=G(ISOIL)-FU4
EFWT=EFWT+DA*GSUB
WEIGHT=WEIGHT+DA*G(1SOIL)
IF(LIST.EQ.0)GO TO 303
IF(PRINT.EQ.1)WRITE(12,651)J,1,DA
WRITE(*,651)J,1,DA
651 FORMAT(T10,’'DSLICE NO’,12,°'OF SLICE-’,13,'WIDTH DA OF’,F10.3)
IF(PRINT.EQ.1)WRITE(12,652)1S0IL,J,SAREA,WEIGHT ,EFWT
WRITE(*,652)1SOIL,J,SAREA,WEIGHT,EFWT
652 FORMAT(T15,'SOIL-’,13,’LIES IN DSLICE-',13,/,T15,’ TOTAL AREA=’
A,F10.3,3X, 'TOTAL WEIGHT=',G10.3,5X, EFFECT. WT=’,G10.3)
GO TO 303
305 CONTINUE
303 CONTINUE
ALPHA(1)=ASIN(ABS(CX-((SLICX(I+1)-SLICX(1))/2.0+SLICX(1)))/R)
AREA(1)=SAREA
EFFWT (1 )=EFWT
WEIGH(I)=WEIGHT
CO(I)=COHES(ISOIL)
306 P(I)=PHI(ISOIL)
IF(LIST.EQ.0)GO TO 365
IF(PRINT.EQ.1)WRITE(12,354)
WRITE(*,354)
354 FORMAT(T5,’SLICE #’,3X,'AREA’,3X,’WEIGHT’,4X, 'COHESION’,3X, 'PH1’,
A3X,’ALPHA’)
DO 307 I=1,NSM1
IF(AREA(1).LE.SMLNO)GO TO 362
IF(PRINT.EQ.1)WRITE(12,353)1,AREA(I),WEIGH(I),CO(1),P(1),ALPHA(I)
WRITE(*,353)1,AREA(I),WEIGH(I),CO(1),P(I),ALPHA(I)
GO TO 307 :
362 IF(PRINT.EQ.1)WRITE(7,353)1,AREA(I),WEIGH(I)
WRITE(*,353)I,AREA(I),WEIGH(I)
353 FORMAT(T7,12,2X,3F10.3,F6.2,F9.4)
307 CONTINUE
SUM OVERTURN. MOMENT AND COMPUTE PART OF RESIST. TERM
365 DO 367 I=1,NSM1
IF(AREA(I).LE.SMLNO)P(1)=0.00
IF(AREA(I).LE.SMLNO)CO(I)=0.00
367 P(1)=P(1)/57.2958
FI=1.0
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383 ZUM=0.0
TF=0.0
DO 382 K=1,NSM1
CENTR=(SLICX(K+1)-SLICX(K))/2.04SLICX(K)
IF{ (CENTR-CX).LT.0.0)T=-WEIGH(K)*SIN(ALPHA(K))
IF((CENTR-CX).EQ.0.0)T=0.0
IF((CENTR-CX).GT.0.0)T=WEIGH(K)*SIN(ALPHA(K))
394 TF=TF+T
B(K)=(SLICX(K+1)-SLICX(K))/COS(ALPHA(K))
1= (CO(h)*B(h)+EFFWT(h)*TAN(P(h)))/(COS(ALPHA(h))+TAN(P(h))*SIh(AL
1PHA(K))/F1)
382 ZUM=ZUM+2Z
C COMPUTE WITH SURCHARGE AND EXTERNAL LOAD
IF(KSUR.EQ.0)GOTO 21
IF( (ENTX-EDGX).LT.CL)THEN
EXTLOAD=BEAR* (ENTX~-EDGX )% ( { EDGX-CX )+ (ENTX-EDGX)/2)
ELSE
EXTLOAD=BEAR*CL* (EDGX-CX+CL/2)
ENDIF
21 TF=TF+EXTLOAD/R
FO=2UM/TF
WRITE(*,19)EXTLOAD
WRITE(12,19)EXTLOAD
19 FORMAT(1X,' EXTERNAL LOAD =',F15.2,’ kN-n')
IF(PRINT.EQ.1)GO TO 3018
WRITE(*,116)F1,FO
116 FORMAT(20X,’'FI= ',F10.5,3X,'F0= ’,F10.5)
DEN=0.0
ZUM=0.0
DO 384 K=1,NSM1
F=FO
2= (CO(K)*B(K)+EFFWT(K)*TAN(P(h)))/(F*COS(ALPHA(h))+TAN(P(h))*SIh
1(ALPHA(K)))
ZUM=ZUM+2Z
D=(CO(K)*B(K)+EFFWT(K)*TAN(P(K) ) )*TAN(P(K) )*SIN(ALPHA(K) }/(F*COS
1(ALPHA(K) )+TAN(P(K))*SIN(ALPHA(K) ) )**2
384 DEN=DEN+D
FI=FO*(1.0-(TF-ZUM)/(TF-DEN))
386 IF(ABS(FI-F0)-.001)385,385,383
385 FO1(NCOUN)=FO
IF(CX.GT.ENTX)FO1(NCOUN)=~FO1(NCOUN)
KFO=NCOUN
WRITE(*, 108 )NCOUN, FO
108 FORMAT(’0’,15X,’THE SAFETY FACTOR FOR POINT ’,13,’ IS ',F10.5)
IF(PCODE.EQ.0.0R.R.GE.CY)GO TO 360
c PLOT PLOT PLOT PLOT PLOT PLOT PLOT  PLOT PLOT
360 IF(IX.EQ.ITX)CX=CX-(IX~-1)*DELX
DO 3013 I=1,NCOUN
FA(I)=FO01(I)
3013 CONTINUE

CHECK ?7?
TO select the minimum factor safety slope stability
for one entrance point

oNeoNeoNeNe!
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800

3014
3015

3018
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DO 800 I=1,NCOUN

LFA=NCOUN-1

DO 800 J=1,LFA
IF(FA(J)-FA(J+1))801,800,800
SAFA=FA(J)

FA(J)=FA(J+1)

FA(J+1)=SAFA

CONTINUE

DO. 3014 1=1,NCOUN
IF(FA(NCOUN).EQ.FO1(1))GO TO 3015
CONTINUE

KFO=1

PRINT=1

GO TO 3004

WRITE(*,3016 )KFO,FO1(KFO0)
WRITE(12,3017)
WRITE(12,3016)KFO,FO1(KFO)

3016 FORMAT(/,10X,’*>>THE CRITICAL POINT ’,13,’ MINIMUM FACTOR SAFETY I

3017

1S’,F8.4,"<<*x")

FORMAT(/ 10X, ’****************************************************
1¥kEkkkRK" )

WRITE(12,3017)

GO TO 4000

CLOSE(2)

CLOSE(12)

150 RETURN

END

$DEBUG

cNoNoloNe NN Ne]

cReNoRoEoNeKe NP]

SUBROUTINE CHUTE

DESIGN CHUTE SPILLWAY

INLET SECTION USE SCS (STAIGTH INLET)
CHUTE SECTION

STEEP SECTION

STILLING BASIN USE USBR

DIMENSION DL3(12),DL4(4),FR3(12),FR4(4),DEPTH(20),STA(20),ELV(20)
1,HV(20),SLOPE(20),VEL(20)

DIMENSION X(100),X1(100),X2(100),X3(100),X4(100),X5(100),ELVB(20)
DIMENSION Y(100),Y1(100),Y2(100),Y3(100),Y4(100),Y5(100)

REAL MANCH,MANER

DATA DL3/2.23,2.45,2.55,2.63,2.7,2.72,2.74,2.75,2.75,2.75,2.74,
12.72/

DATA DL4/4.3,5.25,5.79,6./

DATA FR3/4.5,6.,7.,8. 9 ,10.,11.,12.,13. ,14.,15.,16 /

DATA FR4/2.,3.,4.,5./

READ DATA INPUT

QPEAK = MAX. FLOOD PEAK FOR RETURN PERIOD

WL OPENNING SPILLWAY

MANCH MANNING OF CHUTE

STA(1) = STATION TO ANY POINT

ELV(I) = ELEVATION TO ANY POINT

SLOPE(1)= SLOPE OF CHUTE STA. TO STA.

VEL(I) = VELOCITY TO ANY STA.
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37

11

110

HV(I) = VELOCITY HEAD TO ANY STA.
MANER = MANNING AT DOWNSTREAM

SS = SIZE SLOPE AT DOWNSTREAM

S = SLOPE AT DOWNSTREAM

VELD = VELOCITY ALLOWED AT DOWNSTREAM

OPEN(5,FILE="CHUTE.PRN’)
OPEN(Y,FILE="CHUTE.DAT')
OPEN(15,FILE="CHUTE.RES’)
OPEN(19,FILE="DAM.DAT’)
OPEN(21,FILE="AA.SCR')
OPEN(22,FILE="PLAN.SCR’)
OPEN(23,FILE="DD.SCR’)
OPEN(24,FILE="BB.SCR’)
OPEN(25,FILE='CC.SCR")
OPEN(26,FILE="DAM.SCR’)

READ(9, 37 )QPEAK, WL

FORMAT(2F12.2)

READ(5,1)MANCH

WRITE(*,1)MANCH
FORMAT(//////////////////////////////////////////F10 4)
READ(5,4 )MANER,S,SS,VELC, FT,ERR
WRITE(*,4)MANER,S,SS.VELC,FT,ERR
FORMAT(2F10.4,2F10.2,2F10.6)
READ(5,2)NOSTA

WRITE(*,2)NOSTA

FORMAT(110)
READ(5,3)(STA(1),ELV(I),SLOPE(I),I=1,NOSTA)
WRITE(*,3)(STA(I),ELV(I),SLOPE(I),I=1,NOSTA)
FORMAT(2F10.2,F10.6)

BCH=WL

FIND TAIL WATER DEPTH
TR=(WL**2+4*SS*QPEAK ) ¥¥0.5
TAIL1=(-WL+TR)/2/SS

TAIL2=(-WL-TR)/2/SS

IF(TAIL1.LT.TAIL2)GO TO 5

TAIL=TAIL1

GO TO 6

TAIL=TAIL2

WRITE(*,52)TAIL

FORMAT (10X, 'TAIL =',F6.2)

TRIAL DEPTH AT DOWNSTREAM BY BISECTION METHOD
G=TAIL

XT=2
RT=(WL+SS*TAIL)*TAIL/( (WL+2*%TAIL*( (1+SS**2)%%0.5)))
TT={WL+SS*TAIL)*TAIL
VT=(RT**0.,66666)%(S**0.5)/MANER

QT=TT*VT

H1=QT-QPEAK

TAIL=TAIL+FT

XT=XT-1 ,

IF(XT.EQ.0.) GO TO 8

HT1=HI

GO TO 7

HI=(HI-HT1)/FT

HT1=G-HT1/HI
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10

IF(ABS(HT1-G).LT.ERR)GO TO 9
TAIL=HT1 )
WRITE(*,51)TAIL

FORMAT (10X, 'TRIAL DEPTH =',F6.2)
GO TO 6

IF(VT.LT.VELC)GO TO 10
WL=WL+WL/4

GO TO 11

TAIL=G
WRITE(*,50)WL,TAIL,SS,VT
WRITE(15,50)WL,TAIL,SS,VT

111

50 FORMAT(10X,’'* TYPICAL SECTION AT DOWNSTREAM #*',/,13X,’WIDTH (m) =’

57
13

14

56

1,F6.2,/,15X, 'DEPTH OF FLO% (m) =',F6.2,/,15X,'SIZE SLOPE
2,/,15X,  ALLOWED VELOCITY AT DOWNSTREAM (m) =’,F6.2)
DESIGN CHUTE SECTION

FCH=FT

QCR=QPEAK/BCH

DCR=( ( (QCR*%¥2)/9.807)%%0.33333)
VEL(1)=QPEAK/BCH/DCR

DEPTH(1)=DCR
HV(1)=((VEL(1))#*%2)/19.62
R1=(BCH*DCR)/(BCH+2*DCR)
SF1=((VEL(1)*MANCH)/(R1%%0.66666) )*%*2,
SL=ELV(1)+DCR+HV(1)

DO 12 I=2,NOSTA

DEPTH(I)=DEPTH(I~-1)/2

GO TO 13

DEPTH(I)=DEPTH(I-1)/3

GCH=DEPTH(1I)

XCH=2.

IF(DEPTH(I).LT.0)GO TO 57
R2=(BCH*DEPTH(I))/(BCH+2*DEPTH(I))
WRITE(*,56)I,R2,DEPTH(1)

FORMAT (10X, ’STA NO=',12,5X, ’R2=",F6.2,10X, DEPTH2=",F6.2)

- VEL(I)=QCR/DEPTH(1I)

15

16

12

HV(I)=((VEL(I))*%2)/19.62
SF2=((VEL(I)*MANCH)/(R2%%0,66666) ) **2
HLOSS=(SF14SF2)*(STA(I)-STA(I-1))/2
RS=ELV(I)+DEPTH(I)+HV(I)+HLOSS
HICH=RS-SL -

DEPTH(I)=DEPTH(I)+FCH

XCH=XCH-1

IF(XCH.EQ.0.)GO TO 15

HCH=HICH

GO TO 14

HICH=(HICH-HCH)/FCH

HCH=GCH-HCH/HICH
IF(ABS({HCH-GCH).LT.ERR)GO TO 16
DEPTH (I )=HCH

GO TO 13

DEPTH(I )=GCH

SL=ELV(I)+DEPTH(I)+HV(I)

SF1=SF2

CONTINUE .
D1=DEPTH(NOSTA)

.-

1:°,F4.2



112

V1=VEL(NOSTA)
FRNO=V1/((9.807*D1)*%0.5)
D2=D1%{ (1+8%(FRNO**2) )**0,5-1)/2
WRITE(*,19)BCH
WRITE(15,19)BCH
19 FORMAT(10X,’'>>>>DESIGN CHUTE SPILLWAY<<<<',/,10X%, "OPENNING SPILLWA
1Y (m) =',F10.2,/,’STATION (m)’,5X, 'ELEVATION (m)’,5X,’DEPTH OF FLO
W (m),)/)
WRITE(*,72)(STA(1),ELV(1),DEPTH(1),I=1,NOSTA)
WRITE(15,72) (STA{1),ELV(I),DEPTH(T),1=1,NOSTA)
72 FORMAT(10X,F6.2,6X,F6.2,6X,F6.2) ‘
C DESIGN VERTICAL CURVE
NOSTA=NOSTA-1
DO 17 I=1,NOSTA
IF((SLOPE(I)-SLOPE(I+1)).LT.0.)GO TO 21
WRITE(*,18)STA(1])
WRITE(15,18)STA(I)
RADUIS=2*DEPTH{I1)*((3.28*%VEL(1))*%*2)/100
WRITE(*,20)RADUIS
WRITE(15,20)RADUIS
20 FORMAT(10X,’'SAG CURVE =====> WARNING MINIMUM RADUIS (m)= ',F10.2)
GO TO 17
21 SETA=ATAN(SLOPE(I+1))
LO=(SLOPE(1+1)~SLOPE(I))*2%(DEPTH(I)+HV(I))*(COS(SETA))*%2/0.5
NO=LO+1
WRITE(*,18)STA(I)
WRITE(15,18)STA(])
18 FORMAT(10X,'CURVE AT STA =',F10.2)
WRITE(*,23)
WRITE(15,23)
23 FORMAT(10X,’CREST CURVE’,/,10X,’COORDINATE CURVE',/,
1’DISTANCE X (m)’,18X,'DEPTH Y (m)’,/)
DO 22 J=1,NO
Y11=J*SLOPE(J)+{SLOPE(J+1)-SLOPE(J))*(J**2)/2/NO
WRITE(*,24)J,Y11
WRITE(15,24)J,Y11
24 FORMAT(10X,12,18X,F10.2)
22 CONTINUE
17 CONTINUE
C DESIGN STILLING BASIN
WALL=ELV(NOSTA+1)+0.1%(V14D2)+D2
IF(FRNO.LT.4.5)GO TO 29
WRITE(*,35)
WRITE(15,35)
35 FORMAT(10X,’>>>> DESIGN STILLING BASIN USBR TYPE III <<«<',/)
DO 25 I=1,12
IF(FRNO.GT.FR3(I))GO TO 25
DL=((FRNO-FR3(I-1))/(FR3(I)-FR3(I-1)))*(DL3(I)-DL3(1-1))+DL3(1-1)
BASIN=DL*D2
BAFF=0,8%D2
H4=(0.0571428*FRNO+1.2)*D1
H3=(0.1785714%FRNO+1.25)*D1
SPACE=0.5%D1
WRITE(#*,26)D1,D1,D1,SPACE
WRITE(15,26)D1,D1,D1,SPACE
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26 FORMAT(10X,’* CHUTE BLOCK *',/,15X,’HEIGTH (m) =',F6.2,/,15X,
"~ 1’WIDTH (m) =',F6.2,/,15X, ’SPACING BETWEEN CHUTE BLOCK (m) =’,F6.2
2,/,15X, SPACING BETWEEN CHUTE BLOCK TO RETAINING WALL (m) =',F6.2)
WIDTH=0.75%H3
SPACE1=0.2%H3
SPACE2=0.375%H3
WRITE(*,27)H3,WIDTH,WIDTH,SPACE1l,SPACE2
WRITE(15,27)H3,wWIDTH,WIDTH,SPACE1,SPACE2
27 FORMAT(10X,’* BAFFLE BLOCK *',/,15X,’HEIGTH (m) =’,F6.2,/,15X,
1’WIDTH (m) =',F6.2,/,15X, SPACING BETWEEN BAFFLE BLOCK (m) =',F6.2
2,/,15X, "THICKNESS (m) =',F6.2,/,15X, SPACING BAFFLE BLOCK TO RETAI
3NING WALL (m) =',F6.2,)
WRITE(*,28)H4,BASIN, BAFF
WRITE(15,28)H4,BASIN, BAFF
28 FORMAT(10X,’* END SILL *’,/,15X,’HEIGTH (m) =',F6.2,/,10X, ’ LENGTH
10F STILLING BASIN (m) =’,F6.2,/,10X,’ LENGTH OF BAFFLE BLOCK TO CH
2UTE BLOCK (m) =',F6.2)
GO TO 34
25 CONTINUE
29 WRITE(*,30)
WRITE(15,30)
30 FORMAT(10X,’'>>>> DESIGN STILLING BASIN TYPE IV <<<<',/)
DO 31 I=1,4
IF(FRNO.GT.FR4(1))GO TO 31
DL=( (FRNO-FR4(I-1))/(FR4(1)-FR4(1-1)))*(DL4(I)-DL4(1-1))+DL4(I-1)
BASIN=DL*D2 .
HEIGTH=2.0%D1
WIDTH=D1
ENGTH=2.5%D1
SPACE=1.25%D1
WRITE(*,33)HEIGTH,WIDTH, ENGTH,WIDTH, SPACE, BASIN
WRITE(15,33)HEIGTH,WIDTH,ENGTH,WIDTH, SPACE, BASIN
33 FORMAT(10X,’* CHUTE BLOCK *’,/,15X,’'HEIGTH (m) =',F6.2,/,15X, 'WIDT
1H (m) =’,F6.2,/,15X, LENGTH (m) =’,¥6.2,/,15X,’SPACING BETWEEN CHU
2TE BLOCK (w) =’,F6.2,/,10X,’'* END SILL *',/,15X,"’HEIGTH (a) =’,
3F6.2,/,15X,’LENGTH OF STILLING BASIN (m) ='F6.2)
GO TO 34
31 CONTINUE
34 WRITE(*,36)WALL
WRITE(15,36)WALL
36 FORMAT(10X,'HEIGTH OF RETAINING WALL (m) =’,F6.2)

CREATED GRAPHIC DRAWING FILE TRANSFER TO AUTOCAD

NOSTA=NOSTA+1

WALL=DZ2+0.1%(V14D2)

X(1)=100.

Y(1)=ELV(1)-ELV(NOSTA)+110.

X(2)=112.

Y(2)=Y(1)

DO 38 I=2,NOSTA

X(I+1)=(STA(I1)-STA(1-1))+X(I)

Y(I+1)=Y(I)-(ELV(I-1)-ELV(I))
38 CONTINUE

X(NOSTA+2)=X(NOSTA+1)+BASIN
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61
43

45

41
47

411

Y(NOSTA+2)=Y(NOSTA+1)
X(NOSTA+3)=X(NOSTA+2)
Y(NOSTA+3)=Y(NOSTA+1)+WALL
X{NOSTA+4)=X (NOSTA+1)
Y{NOSTA+4)=Y(NOSTA+3)
X(NOSTA+5)=X(NOSTA)
Y{NOSTA+5)=Y(NOSTA)+1.00
WRITE(21,39)
FORMAT('LINE’)

DO 43 JJ=1,NOSTA+5
WRITE(21,61)X(JJ),Y(JJ)
FORMAT(F6.2,',',F6.2)
CONTINUE

X(NOSTA+6)=X(1)
Y(NOSTA+6)=Y(1)
X(NOSTA+7)=X(1)
Y(NOSTA+7)=Y(1)+1.50
X(NOSTA+8)=X(1)+3.00
Y(NOSTA+8)=Y(1)+2.50
X(NOSTA+9)=X(NOSTA+8)}+6.00
Y(NOSTA+9)=Y(1)+2.50
X{NOSTA+10)=X(NOSTA+9)+3.00
Y(NOSTA+10)=Y(1)+1.50

DO 45 1=1,NOSTA-2
X(NOSTA+10+1)=X(1+42)
Y(NOSTA+10+41)=Y(142)+1.00
CONTINUE

N11=NOSTA+5

NN=NOSTA+3
WRITE(21,419)X(N1141),Y(N11+1)
DO 47 JJ=1,NN
WRITE(21,41)X(JJ+N11),Y(JJ+N11)
FORMAT(F6.2,',’,F6.2)
CONTINUE

N1=2*NOSTA+8

X(N141)=X(1)

Y(N1+41)=Y(1)

X(N142)=X(1)
Y(N1+2)=Y(1)-0.2

DO 411 I=1,NOSTA-1
X(N1+2+41)=X(I+1)
Y(N142+41)=Y(I+1)-0.2
CONTINUE

NO=N1+NOSTA+1
X(NO+1)=X(NOSTA+1)
Y(NO+1)=Y(NOSTA+1)-0.90
X(NO+2)=X(NOSTA+2)
Y(NO+2)=Y(NOSTA+2)}-0.40
DRAW END SILL
X(NO+3)=X(NOSTA+2)
Y(NO+3)=Y(NOSTA+2)+H4
X(NO+4)=X(NOSTA+2)-0.10
Y(NO+4)=Y(NO+3)
X(NO+5)=X(NOSTA+2)-0.10-(H4)*2,
Y(NO+5)=Y(NOSTA+2)

114
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NN=NO+5-N1
WRITE(21,419)X(N1+41),Y(N1+1)
DO 418 JJ=1,NN ’
WRITE(21,61)X(N14JJ),Y(N14JJ)
418 CONTINUE
DRAW BAFFLE BLOCK
N1=NO+5
X(NO+6)=X(NOSTA+1)+BAFF
Y(NO+6)=Y(NOSTA+2)
X(NO+T7)=X(NO+6)
Y{NO+7)=Y(NO+6)+H3
X{NO+8)=X(NO+7)+SPACE]
Y(NO+8)=Y(NO+7)
X(NO+9)=X(NO+8)+H3
Y{NO+9)=Y(NOSTA+2)
WRITE(21,419)X(N1+1),Y(N1+1)
419 FORMAT(/,’LINE’,1X,F6.2,’,',F6.2)
DO 412 JJ=1,4
WRITE(21,61)X(JJ+N1},Y{JJ+N1)
412 CONTINUE
DRAW CHUTE BLOCK
N12=N0+9
X(NO+10)=X(NOSTA+1)
Y{NO+10)=Y(NOSTA+1)
X(NO+11)=X(NOSTA+1)
Y(NO+11)=Y(NOSTA+1)+4D1
X(NO+12)=X(NOSTA+1)-2%D1
Y(NO+12)=Y(NO+11) .
WRITE(21,419)X(N12+1),Y(N12+1)
DO 417 JJ=1,3
WRITE(21,61)X(N12+4JJ),Y(N12+JJ)
417 CONTINUE
DRAW CUTOFF UPSTREAM
N12=NO+12
X(NO+13)=X(1)
Y(NO+13)=Y(1)-0.20
X{NO+14)=X(1)
Y(NO+14)=Y(NO+13)-1.80
X(NO+15)=X(1)+0.20
Y(NO+15)=Y(NO+14)
X(NO+16)=X(NO+15)
Y{(NO+16)=Y(NO+13)
WRITE(21,419)X(N1241),Y(N12+1)
DO 414 JJ=1,4
WRITE(21,61)X{(JJ+N12),Y(JJ+N12)
414 CONTINUE
DRAW CUTOFF EVERY SECTION OF CHUTE
J1=0
DO 423 1=1,NOSTA
X(NO+17+4J1)=X(1+41)
Y(NO+174J1)=Y(1+1)-0.20
X(NO+184J1)=X(1+41)
Y(NO+18+4J1)=Y(1+41)-1.80
X(NO+19+4J1)=X(1+1)40.20
Y(NO+19+4J1)=Y(1+41)-1.80
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415

423

416

621

62

X(NO+20+4J1)=X(1+41)+0.20
Y(NO+20+J1)=Y(141)-0.20
N13=NO+16+J1
WRITE{21,419)X(N1341),Y(N13+1)
DO 415 JJ=1,4
WRITE(21,61)X(JJ4N13),Y(JJ+N13)
CONTINUE

J1=J1+4

CONTINUE

DRAW CUTOFF AT ENDSILL
NO1=JJ+N13

X(NO1+1)=X(NOSTA+2)
Y(NO1+41)=Y(NO+2)
X(NO1+2)=X(NO1+1)
Y(NO1+2)=Y(NO1+1)-1.60
X(NO1+3)=X(NO1+2)-0.20
Y(NO143)=Y(NO1+2)
X(NO1+4)=X(NO1+3)
Y(NO144)=Y(NO1+1)
WRITE(21,419)X(NO1+1),Y(NO1+1)
DO 416 JJ=1,4
WRITE(21,61)X(NO1+4JJ),Y(NO1+JJ)
CONTINUE
WRITE(21,61)X(NO1+44),Y(NO1+4)

PLAN SPILLWAY
OPENNING SPILLWAY=WL

X1(1)=100.00
Y1(1)=100.00
X1(2)=X(NOSTA+2)
Y1(2)=Y1(1)

X1(3)=X1(2)
Y1(3)=Y1(2)+0.15
X1(4)=X1(1)

Y1(4)=Y1(3)

X1(5)=X1(1)

Y1(5)=Y1(1)
WRITE(22,621)X1(1),Y1(1)
FORMAT('LINE’,1X,F6.2,’,' ,F6.2)
DO 62 JJ=1,4
WRITE(22,61)X1(JJ),Y1(JJ)
CONTINUE

X1(6)=X1(5)

Y1(6)=Y1(5)

X1(7)=X1(6)
Y1(7)=Y1(1)+WL/2
WRITE(22,622)X1(6),Y1(6)

FORMAT(/,’LINE’,1X,F6.2,’,” ,F6.2)

DO 626 JJ=1,2
WRITE(22,61)X1(5+JJ),Y1(54JJ)
CONTINUE

J1=0

DO 53 I=1,NOSTA
X1(J1+48)=X(I+1)
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Y1(J148)=Y1(1)

X1(J1+9)=X(1+1)

Y1(J149)=Y1(7)
WRITE(22,622)X1(J1+48),Y1(J1+8)

DO 627 JJ=1,2
WRITE(22,61)X1(J1+47+4JJ),Y1(J1+7+JJ)
CONTINUE

J1=J1+2

CONTINUE

DRAW ENDSILL
X1(2%NOSTA+8)=X(NOSTA+2)
Y1(2*NOSTA+8)=Y1(1)

NO3=2*NOSTA+9

X1(NO3)=X(NOSTA+2)

Y1(NO3)=Y1(7)
WRITE(22,622)X1(N0O3~1),Y1(NO3-1)

DO 628 JJ=1,2
WRITE(22,61)X1(N0O3-2+JJ),Y1(NO3-2+JJ)
CONTINUE

X1(NO3+1)=X1(4)
Y1(NO3+1)=Y1(4)+1.50
X1(NO3+2)=X1(N03)
Y1(NO3+2)=Y1(NO3+1)
WRITE(22,622)X1(N0O3+1),Y1(NO3+1)
DO 629 JJ=1,2
WRITE(22,61)X1(NO3+4JJ),Y1(NO3+JJ)
CONTINUE

X1(NO3+3)=X1(N03)-0.10
Y1(NO343)=Y1(1)+0.15
X1(NO3+4)=X1(N03+3)

Y1(NO3+4)=Y1(T7)
WRITE(22,622)X1(N03+3),Y1(NO3+3)

DO 630 JJ=1,2
WRITE(22,61)X1(NO3+2+4JJ),Y1(NO3+2+JJ)
CONTINUE

X1(NO345)=X1(NO3+4)-H4*2
Y1(NO345)=Y1(NO3+3)
X1(NO3+6)=X1(N0O3+5)

Y1(NO3+6)=Y1(7)
WRITE(22,622)X1(N0O3+5),Y1(N0O3+5)

DO 631 JJ=1,2
WRITE(22,61)X1(NO3+4+4JJ),Y1(NO3+4+JJ)
CONTINUE

X1(NO3+7)=X(NOSTA+1)
Y1(NO3+47)=Y1(NO3+3)+SPACE
X1(N0O3+8)=X1(NO3+7)-D1%*2
Y1(NO3+8)=Y1(NO3+7)
X1(NO3+49)=X1(N03+8)
Y1(NO349)=Y1(NO3+8)+D1
X1(NO3+10)=X1(NO3+7)
Y1(NO3+10)=Y1(NO3+49)
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WRITE(22,419)X1(N0347),Y1(NO3+7)

DO 623 JJ=1,4
WRITE(22,61)X1(NO3+6+4JJ),Y1(NO3+6+JJ)
CONTINUE

DRAW BAFFLE BLOCK
X1(NO3+11)=X(NOSTA+1)+BAFF+SPACE1+H3
Y1(NO3411)=Y1(NO3+3)+SPACE2
X1(NO3+12)=X(NOSTA+1)+BAFF
Y1(NO3+12)=Y1(NO3+11)
X1(NO3+13)=X1(N03+12)
YI(NO3+13)=Y1(NO3+12)+WIDTH
X1(NO3+14)=X1(NO3+11)
Y1(NO3+14)=Y1(NO3+13)
X1(NO3+15)=X1(N03+14)
Y1(NO3+15)=Y1(NO3+12)
WRITE(22,419)X1(N0O3+11),Y1(NO3+11)

DO 624 JJ=1,5 .
WRITE(22,61)X1(N03+JJ+10),Y1(NO3+JJ+10)
CONTINUE

DRAW THICK BAFFLE BLOCK

X1(NO3+16)=X1(N0O3+12)+SPACE1
Y1(NO3+16)=Y1(NO3+11)
X1(NO3+17)=X1(N0O3+16)
Y1(NO3+17)=Y1(NO3+16)+WIDTH
WRITE(22,622)X1(N03+16),Y1(NO3+16)

DO 632 JJ=1,2
WRITE(22,61)X1(NO3+15+4JJ),Y1(NO3+15+JJ)
CONTINUE
WRITE(22,61)X1(NO3+17),Y1(NO3+17)

DOWN STREAM SECTION

X2(1)=12.50

Y2(1)=20.00

X2(2)=10.00

Y2(2)=20.00

X2(3)=10.00

Y2(3)=20.30
X2(4)=X2(3)+2.25
Y2(4)=Y2(3)
X2(5)=X2(4)+0.10
Y2(5)=Y2(4)+WALL
X2(6)=X2(5)40.15
Y2(6)=Y2(5)

X2(7)=X2(6)
Y2(7)=Y2(4)-2.00
X2(8)=X2(7)+WL/2
Y2(8)=Y2(7)
WRITE(23,591)X2(1),Y2(1)
DO 362 JJ=1,8
WRITE(23,691)X2(JJ),Y2(JJ)
CONTINUE

X2(9)=X2(8)
¥2(9)=Y2(1)-(0.50%BAFF/BASIN)
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X2(10)=X2(7)

Y2(10)=Y2(9)

WRITE(23,692)X2(9),Y2(9)

DO 633 JJ=1,2

WRITE(23,691)X2(8+JJ),Y2(8+JJ)
633 CONTINUE

X2(11)=X2(1)

Y2(11)=Y2(3)

X2(12)=X2(8)

Y2(12)=Y2(3)

WRITE(23,692)X2(11),Y2(11)

DO 634 JJ=1,2

WRITE(23,691)X2(10+JJ),Y2(10+JJ)
634 CONTINUE

X2(13)=X2(7)
Y2(13)=Y2(3)
X2(14)=X2(7)+SPACE2
Y2(14)=Y2(3)
X2(15)=X2(14)
Y2(15)=Y2(14)+H3
X2(16)=X2(15)+WIDTH
Y2(16)=Y2(15)
X2(17)=X2(16)
Y2(17)=Y2(3)
X2(18)=X2(17)+WIDTH
Y2(18)=Y2(3)
WRITE(23,692)X2(13),Y2(13)
DO 635 JJ=1,6
WRITE(23,691)X2(12+JJ),Y2(12+JJ)
635 CONTINUE
WRITE(23,691)X2(18),Y2(18)

SECTION UP STREAM

X3(1)=14.00
¥3(1)=20.30
X3(2)=X3(1)
Y3(2)=20.00
X3(3)=10.00
Y3(3)=20.00
X3(4)=10.00
Y3(4)=20.30
X3(5)=12.25
Y3(5)=20.30
X3(6)=12.35
Y3(6)=21.80
X3(7)=12.50
Y3(7)=21.80
X3(8)=12.50
Y3(8)=20.30
X3(9)=14.00
Y¥3(9)=20.30
WRITE(24,591)X3(1),Y3(1)
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FORMAT(’LINE’,1X,F5.2,’,',F5.2)
DO 636 JJ=1,9
WRITE(24,691)X3(JJ),Y3(JJ)
CONTINUE

FORMAT(F5.2,’,’,F5.2)

X3(10)=X3(9)

Y3(10)=Y3(9)
X3(11)=X3(10)+(WL/2-1.50)
Y3(11)=Y3(9)
WRITE(24,692)X3(10),Y3(10)

FORMAT(/, ’LINE',1X,F5.2,",7,F5.2)
DO 637 JJ=1,2
WRITE(24,691)X3(9+JJ),Y3(9+JJ)
CONTINUE

X3(12)=X3(10)
Y3(12)=Y3(10)-0.20
X3(13)=X3(11)

Y3(13)=Y3(12)
WRITE(24,692)X3(12),Y3(12)

DO 638 JJ=1,2
WRITE(24,691)X3(11+JJ),Y3(11+JJ)
CONTINUE
WRITE(24,691)X3(13),Y3(13)

SECTION C - C

X4(1)=12.50
Y4(1)=20.00

X4(2)=10.00

Y4(2)=20.00
X4(3)=X4(2)
Y4(3)=20.30
X4(4)=X4(3)+2.25
Y4(4)=20.30
X4(5)=X4(4)+0.10
Y4(5)=20.30+WALL
X4(6)=X4(5)+40.15
Y4(6)=Y4(5)
X4(7)=X4(6)
Y4(7)=Y4(1)-2.00
X4(8)=X4(7)+WL/2
Y4(8)=Y4(7)
X4(9)=X4(8)
Y4(9)=Y4(3)+H4
X4(10)=Xx4(1)
Y4(10)=Y4(3)+H4
WRITE(25,591)X4(1),Y4(1)
DO 639 JJ=1,10
WRITE(25,691)X4(JJ),Y4(JJ)
CONTINUE
X4(11)=X4(9)
Y4(11)=20.30
X4(12)=X4(9)+WL/2
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Y4(12)=20.30

X4(13)=X4(12)

Y4(13)=20. 30+WALL
X4(14)=X4(12)+0.15
Y4(14)=Y4(13)
X4(15)=X4(12)+0.25
Y4(15)=Y4(12)
X4(16)=X4(15)+2.25
Y4(16)=Y4(12)
X4(17)=X4(16)
Y4(17)=Y4(12)-0.30
X4(18)=X4(17)-2.50
Y4(18)=Y4(17)
X4(19)=X4(18)
Y4(19)=Y4(18)-(0.50%BAFF/BASIN)
X4(20)=X4(9)

Y4(20)=Y4(19)
WRITE(25,692)X4(11),Y4(11)
DO 640 JJ=1,10
WRITE(25,691)X4(10+JJ),Y4(10+JJ)
CONTINUE

X4(21)=X4(12)-SPACE
Y4(21)=Y4(12)
X4(22)=X4(21)
Y4(22)=Y4(21)+D1
X4(23)=X4(22)-D1
Y4(23)=Y4(22)
X4(24)=X4(23)
Y4(24)=Y4(21)
WRITE(25,692)X4(21),Y4(21)
DO 641 JJ=1,4
WRITE(25,691)X4(20+JJ),Y4(20+JJ)
CONTINUE

X4(25)=Xx4(12)

Y4(25)=Y4(12)

X4(26)=X4(25)

Y4(26)=Y4(17) :
WRITE(25,692)X4(25),Y4(25)

DO 642 JJ=1,2
WRITE(25,691)X4(24+JJ),Y4(24+4JJ)
CONTINUE
WRITE(25,691)X4(26),Y4(26)

DAM SECTION * GRAPHIC

READ(19,75)NODAM,ELVA,ELVC,GL, 21,22
FORMAT(18,5F8.2)

READ(19,77) (ELVB(I),I=1,NODAM)
FORMAT(F8.2)

DO 79 I=1,NODAM

WRITE(26,852)1

FORMAT(1X, 'CROSS SECTION DAM STA NO. ',13)

X5(1)=100.00

121
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Y5(1)=120.00
X5(2)=115.00
Y5(2)=120.00
X5(3)=(ELVA-GL)*Z1+X5(2)
Y5(3)=(ELVA-GL)+Y5(1)
X5(4)=X5(3)+6.00
Y5(4)=Y5(3)
X5(5)=X5(4)+(ELVA-GL)*Z2
Y5(5)=Y5(2)
X5(6)=X5(5)-1.70
Y5(6)=Y5(5)~1.70
X5(7)=X5(6)-1.20
Y5(7)=Y5(6)
X5(8)=X5(7)-1.20
Y5(8)=Y5(5)-0.50

X5(10)=X5(3)+5
Y5(10)=Y5(5)-(GL-ELVB(1I))
X5(11)=X5(10)-4.00
¥5(11)=Y5(10)
X5(12)=X5(11)-(Y5(8)-Y5(11))
Y5(12)=Y5(8)
X5(13)=X5(2)+0.50
Y5(13)=Y5(2)-0.50
X5(9)=X5(10)+(GL-0.5-ELVB(I))
Y5(9)=Y5(8)

X5(14)=X5(2)

Y5(14)=Y5(2)

WRITE(26,621)X5(1),Y5(1)

DO 643 JJ=1,14

WRITE(26,61)X5(JJ),Y5(JJ)
643 CONTINUE

79 CONTINUE
CLOSE(5)
CLOSE(9)
CLOSE(15)
CLOSE(19)
CLOSE(21)
CLOSE(22)
CLOSE(23)
CLOSE(24)
CLOSE(25)
CLOSE(26)
RETURN
END

$DEBUG
SUBROUTINE UNITH

C FLOOD PEAK BY SYSTHETIC UNIT HYDROGRAPH

c MODIFIED BY SCS (SOIL CONSERVATION SERVICE)
DIMENSION H(440)
DIMENSION UH(150),PERCNT(150),R(288),RAIN(288)
DIMENSION DYR(48)
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ADJUST POINT RAIN FALL

DATA DYR/O.,20.,40.,60.,80.,100.,125.,150.,100.,89.4,82.3,78.,
c74.8,72.4,70.2,68.5,100.,94.8,91.2,88.4,86.3,84.5,82.7,81.3,
€100.,96.2,93.8,91.8,90.3,89.,87.8,86.7,100.,97.4,95.8,94.8,
€93.9,93.2,92.8,92.3,100.,82.,72.5,66.6,63.,60.8,59.,57.5/

DATA UH/150%0./

DATA PERCNT/150%0./

DATA R/288%0./

DATA H/440%0./

UNCTION

RR(T)=EXP(A*ALOG(T)+B)

EAD DATA INPUT
KTYPE = Select 24-hour storm unit interval model number
1 = Duration JS-minutes 2 = Duration 10-minutes
3 = Duration 15-minutes 4 = Duration 20-minutes
5 = Duration 30-minutes 6 = Duration 60-minutes
KODE1 = Select appropriate S-Graph
1 = Valley zone 2 = Foothill zone 3=Mountain zone
4 = Desert zone 5 = Combination of options 1-4
6 = U.S. soil conservation service (SCS)
KCODEZ = TO select SI unit or EI unit ....if use SI KODE2=1
HH = Difference in elevation between the most remote point

in the watershed and the point of concentration ...m

OPEN(3,FILE="UNITH.PRN’)

OPEN(8,FILE="ROUT.DAT’)

OPEN(13,FILE="UNITH.RES’)

READ(3,10)KTYPE,KODE1,KCODEZ , HH
WRITE(¥,10)KTYPE,KODE1,KCODE2 ,HH
FORMAT(/////1/11117111171177711771711/1/1//7/////////318,F8.2)
CONVERT M TO FT

XL = the length of the longest watercourse........km

XLCA= the length along the longest watershed,Watercourse measure
from the point of concentration upstream to a point opposite
the centoid of the watershed area............. km

XN = Basin factor (Ref.U.S.crop of Engineer)

AREA= watershed area ( km"2 )

VSL = adjust loss rate (cm/hr)

BASCON=baseflow (cms/square km)

SLP = low loss rate percentage (decimal notation)

READ(3,20)XL,XLCA, XN, AREA, VSL,BASCON, SLP
WRITE(*,20)XL,XLCA, XN, AREA, VSL,BASCON,SLP

FORMAT(7F8.2)
RAINFALL RETURN PERIOD FOR 25-YEARS
watershed area averaged point rainfal depth-area adj.factor
5-minute ["R5 ") ' ["FX5 "]

30-minute ["R30"] ["FX30"]
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30

40

50

60

70

1-hr,
3-hr.
6-hr.
24-hr.

READ(3,30)R5,R30,R1,R3,R6,R24
WRITE(*,30)R5,R30,R1,R3,R6,R24

FORMAT(6F8. 2)

["Rl "

["RG "
[IIR24||

]
["RB ll]
]
]
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[”Fxl 'l]
['lFx3 "]
["FXS H]
["FX24")

EFFECTIVE RAINFALL INFORMATION DISPLAY OPTIONS:

0 = omit effective rainfall information from results
1 = include effective rainfall information with results
KSOIL = select display option desired
KSTORM=
READ(3,40)KSOIL
WRITE(#*,40)KSOIL
FORMAT(18)
PERCENTAGE [DECIMAL NOTATION] OF WATERSHED SPECIFIED
Valley " S " CUIVeiiterviversresennnrsnssss=s==s==) " PV "
Foothill " S " Curve..esveveveosreasssssrseszzzz===d " PF "
Mountain " S " Curve..viievevvvessenarensss zz=====> " PM "
Desert " S " Curve..vveeevesseeseeennsess ===z " PD "

READ(3,50)PV,PF,PM,PD
WRITE(*,50)PV,PF,PM,PD

FORMAT (4F8.2)

DEPTH-AREA ADJUSTMENT FACTOR

5-minute
30-minute
1-hour
3-hour
6-hour
24-hour

[

[
[
{
[
[

"FX5 "
"FX30"
"EX1 "
"FX3 "
"FX6 "
"Fx24"

L R e e e

READ(3,60)FX5,FX30,FX1,FX3,FX6,FX24
WRITE(*,60)FX5,FX30,FX1,FX3,FX6,FX24

FORMAT(6F8.2)"

PRECIPITATION DEPTH-AREA FACTOR MODELS:

DAOPT

depth)

TIME1
TIME2

READ(3,70)DAOPT,TIME1,TIME2

Select desired model
1:NOAA atlas II values (30-m

WRITE(*,70)DAOPT,TIME1, TIME2

FORMAT(F8.0,2F8.2)

IF(KCODEZ.NE.1)GO TO 300

HH=HH*3.28
CONVERT km TO ft

(XL)

inute value used for 5-min

2:User-specified depth-area factors
time(hr.) for beginning of results
time(hr.) for end of results

& (XLCA)
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km"2 = acres (AREA)
ce/hr=inches/hr (VSL)
ces/hr/square km=cfs/acres({BASCON)

XL=XL*3280.

XLCA=XLCA%*3280.

AREA=AREA%*255.

VSL=VSL%.3936

BASCON=BASCON*0.,13838

CONVERT cm TO inch

R5=R5%0.3936

R30=R30%0.3936

R1=R1%0. 3936

R3=R3*(.3936

R6=R6%0.3936

R24=R24%0.3936

AX=AREA

XLX=XL

XLCAX=XLCA

IF(DAOPT.EQ.2.)GO TO 183

AREA=AREA/640.

FX1=.651

FX3=.78

FX6=.831

FX24=.91

IF(AREA.GE. 350.)G0O TO 180

DO 100 I=1,13
IF(AREA.LE.DYR(1))GO TO 110
CONTINUE

I=I-1

DX=DYR(I+1)-DYR(I)

FACT=AREA-DYR(I)
FX1=(DYR(8+I)-FACT*(DYR(8+I)-DYR(9+1))/DX)/100.
FX3=(DYR(16+I)-FACT*(DYR(16+I)-DYR(17+1))/DX)/100.
FX6=(DYR(24+1)-FACT#*(DYR(24+1)-DYR(25+1))/DX)/100.
FX24=(DYR(32+1)-FACT*(DYR(32+1)-DYR(33+1))/DX)/100.
FX30=(DYR(40+1)-FACT*(DYR(40+1)-DYR(41+1))/DX)/100.
FX5=FX30

CONTINUE

AREA=AREA*640.

CONTINUE
WRITE(*,5000)
WRITE(13,5000)
WRITE(*,181)
WRITE(13,181)
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FORMAT(/,14X,’UNI T-HYDROGRAPH ANALYSTIS',

/)
WRITE(*,5000)
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WRITE(13,5000)
6666 FORMAT(/,10X,’'*USER SPECIFIED PRECIPITATION DEPTH-AREA °’,
.'REDUCTION FACTORS:')
6665 FORMAT(/,10X,’'PRECIPITATION DEPTH-AREA REDUCTION FACTORS:’)
6664 FORMAT(
.12X,'5-MINUTE FACTOR =',F5.3,/,12X,'30-MINUTE FACTOR =',
.F5.3,/,
C12X,'1-HOUR FACTOR =',F5.3,/,12X,’'3-HOUR FACTOR =',F5.3,/,
C12X,'6-1lOUR FACTOR =',F5.3,/,12X,'24-HOUR FACTOR =',F5.3)

c

C DETERMINE HYDROGRAPH FACTORS

C
XL=XL/5280.
XLCA=XLCA/5280.
S=HH/XLX
XLAGX=1.2%(XL*XLCA/S**0.5)%*0, 38
XLAG=20.0%XN*XLAGX

c

C DESIGNATE UNIT INTERVALS

C

IF(KTYPE.EQ.1)UNIT=5.
IF(KTYPE.EQ.2)UNIT=10.
IF(KTYPE.EQ.3)UNIT=15.
- IF(KTYPE.EQ.4)UNIT=20.
IF(KTYPE.EQ.5)UNIT=30.
IF(KTYPE.EQ.6)UNIT=60.

TIMLAG=100.%UNIT/60./XLAG
SQMI=AREA*43560./5280./5280.
BASFLO=BASCON*SQMI
XK=645.*SQMI*60. /UNIT
XK=XK/100.

RETURN XL AND XLCA TO UNITS OF FEET

[oNeoNe]

XL=XL*5280.
XLCA=XLCA*5280.
. 5000 FORMAT(1X,76('*’))

WRITE(*,5000) -
WRITE(13,5000)
1F(KCODE2.NE.1)GO TO 7001
XLX1=XLX/3.28
XLCAX1=XLCAX/3.28
Hil1=HH/3.28
AX1=AX*0.00392
BASCON1=BASCON#*0.010936
» VSL1=VSL*2.54
: WRITE(*,5001)XLX,XLCAX,HH,XN,AX,XLAG,UNIT, TIMLAG,
CBASCON, VSL,SLP :
WRITE(IS,7000)XLX1,XLCAX1,HHl,XN,AXl,XLAG,UNIT,TIMLAG,
CBASCON1,VSL1,SLP
7000 FORMAT(10X,’WATERCOURSE LENGTH = ’,F11.3,°’ M,/
C10X,'LENGTH FROM CONCENTRATION POINT TO CENTROID =,
CF11.3,’ M',/,10X, 'ELEVATION VARIATION ALONG °’,
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C’WATERCOURSE = ’,F11.3, M',/,10X,
C’BASIN FACTOR = ',F5.3,/,
C10X, 'WATERSHED AREA = ',F11.3,’SQUARE KM’,

C/,10X,’WATERCOURSE "LAG" TIME = ’,F8.3,’ HOURS’,/,
C10X,'UNIT HYDROGRAPH TIME UNIT = ',F7.3,’ MINUTES’,/,

C10X,'UNIT INTERVAL PERCENTAGE OF LAG-TIME = ',F7.3,/,
C10X,'BASE FLOW = ',F7.3,"' CMS/SQUARE-KM’,/,10X,
C 'MAXIMUM WATERSHED LOSS RATE(CM/HOUR) = ',F6.3,/,
C10X,’LOW LOSS RATE PERCENTAGE(DECIMAL) =',F5.3)
GO TO 7002
7001

5001

7002

82041

8205

WRITE(13,5001)XLX,XLCAX,HH,XN,AX,XLAG,UNIT, TIMLAG,
CBASCON, VSL,SLP ’

FORMAT (10X, "WATERCOURSE LENGTH = ',F11.3,' FEET ’,/,
C10X,’LENGTH FROM CONCENTRATION POINT TO CENTROID =',
CF11.3,’ FEET’,/,10X,'ELEVATION VARIATION ALONG ',

C’WATERCOURSE = ',F11.3,'FEET’,/,10X,

C’BASIN FACTOR = ',F5.3,/,

C10X, ’WATERSHED AREA = ’,F11.3,’ACRES’
C/,10X,'WATERCOURSE "LAG" TIME = ’,F8.3,’ HOURS',/,
C10X,'UNIT HYDROGRAPH TIME UNIT = ',F7.3,' MINUTES’,/,
C10X,'UNIT INTERVAL PERCENTAGE OF LAG-TIME = ',F7.3,/,

C10X,'BASE FLOW = ',F7.3,' CFS/SQUARE-MILE’,/,10X,
C 'MAXIMUM WATERSHED LOSS RATE(INCH/HOUR) = ’,F6.3,/,
C10X,’LOW LOSS RATE PERCENTAGE(DECIMAL) =',F5.3)

IF(KODE1.EQ.1)WRITE(13,8200)

IF(KODE1.EQ.2)WRITE(13,8202)

IF(KODE1.EQ.3)WRITE(13,8204)

IF(KODE1.EQ.4)WRITE(13,8205)

IF(KODE1.EQ.5)WRITE(13,82041)PV,PF,PM,PD

IF(KODE1.EQ.6)WRITE(13,82042)

FORMAT (10X, 'VALLEY "S"-CURVE PERCENTAGE(DECIMAL NOTATION) =’,
CF6.3,/,10X, ’FOOTHILL "S"-CURVE PERCENTAGE(DECIMAL NOTATION) = °’
C,F6.3,/,10X, ’MOUNTAIN "S"-CURVE PERCENTAGE(DECIMAL NOTATION) = '’
C,F6.3,/,10X, 'DESERT "S"-CURVE PERCENTAGE(DECIMAL NOTATION) = ',
CF6.3,/) :

FORMAT (10X, 'DESERT S-GRAPH SELECTED’,/)

8200 FORMAT(10X,’'VALLEY S-GRAPH SELECTED’,/)

8202
8204
82042

7004

7005

FORMAT (10X, ' FOOTHILL S-GRAPH SELECTED’,/)

FORMAT (10X, "MOUNTAIN S-GRAPH SELECTED’,/)

FORMAT(10X,'U:S. SOIL CONSERVATION SERVICE S-GRAPH SELECTED’,/)

WRITE(*,8209)R5,R30

IF(KCODE2.NE.1)GO TO 7003

R51=R5%2.54

R301=R30%2.54

R11=R1%2.54

R31=R3%2.54

R61=R6%2.54

R241=R24%2.54

WRITE(13,7004)R51,R301

FORMAT(10X, 'SPECIFIED PEAK 5-MINUTE RAINFALL(CM) = ’,F5.2,/,
C10X,’SPECIFIED PEAK 30-MINUTES RAINFALL(CM) = ’,F5.2)
WRITE(*,7005)R11,R31,R61,R241,KTYPE
WRITE(13,7005)R11,R31,R61,R241,KTYPE

FORMAT(10X, *SPECIFIED PEAK 1-HOUR RAINFALL(CM) = ',F5.2,/,
C10X,'SPECIFIED PEAK 3-HOUR RAINFALL(CM) = ’,F5.2,/,



C10X,'SPECIFIED PEAK 6-HOUR RAINFALL(CM) = ’,F5.2,/,
C10X,'SPECIFIED PEAK 24-HOUR RAINFALL(CM) = ',F5.2,//,
C10X,’>>>HYDROGRAPH MODEL<<< #',I1,’ SPECIFIED*’)
GO TO 7006
7003 WRITE(13,8209)R5,R30
8209 FORMAT(10X,’'SPECIFIED PEAK 5-MINUTE RAINFALL(INCH) = ',F5.2,/,
C10X,'SPECIFIED PEAK 30-MINUTES RAINFALL({INCH) = ’,F5.2)
WRITE(*,8206)R1,R3,R6,R24,KTYPE
WRITE(13,8206)R1,R3,R6,R24,KTYPE
8206 FORMAT(10X,’'SPECIFIED PEAK 1-HOUR RAINFALL(INCH) = ',F5.2,/,

C10X,'SPECIFIED PEAK 3-HOUR RAINFALL(INCH) = ',F5.2,/,
C10X,’SPECIFIED PEAK 6-HOUR RAINFALL(INCH) = ’',F5.2,/,
C10X,’SPECIFIED PEAK 24-HOUR RAINFALL(INCH) = ',F5.2,//,

C10X,’>>>HYDROGRAPH MODEL<<< #',11,’ SPECIFIED*’)
7006 IF(DAOPT.EQ.1.)WRITE(13,6665)
1F(DAOPT.EQ.2.)WRITE(13,6666)
WRITE(*,6664)FX5,FX30,FX1,FX3,FX6,FX24
WRITE(13,6664)FX5,FX30,FX1,FX3,FX6,FX24

USER TIME LIMITS
IF(TIME2.EQ.31.)GO TO 957

WRITE(*,958)TIME1,TIME2
WRITE(13,958)TIME1, TIME2

958 FORMAT(/10X,’RUNOFF HYDROGRAPH LISTING LIMITS:’,
1/10X, "MODEL TIME(HOURS) FOR BEGINNING OF RESULTS’,
2’=',F8.2,
3/10X, 'MODEL TIME(HOURS) FOR END OF RESULTS ’,
4'=",F8.2)

oNeoNe]

XR=VSL*UNIT/60.

DETERMINATION OF UNIT HYDROGRAPH ORDINATES

eNeo NP

IF(KODE1.LT.5 .OR. KODE1l.EQ.6)GO TO 94

C=====LINEAR WEIGHTING OF S-CURVES

NLAG=0
DO 98 KLAG=1,4
PLAG=PV
1F(KLAG.EQ.2)PLAG=PF
IF(KLAG.EQ. 3)PLAG=PM
IF(KLAG.EQ.4)PLAG=PD
IF(KLAG.EQ.0)GO TO 98
CALL SUBSB(TIMLAG,PERCNT,KLAG,NUMBER)
IF(NUMBER.GT.NLAG)NLAG=NUMBER
DO 99 1=1,150
IF(PERCNT(1).EQ.0)PERCNT(I)=100.
H(I)=H(I)+PERCNT(I)*PLAG

99 PERCNT(1)=0,

98 CONTINUE

UNIT HYDROGRAPH DETERMINATION

[oNeoRe]

NUMBER=NLAG
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DO 97 I=1,150

IF(I.LE.NLAG)PERCNT(1)=H(I)
97 H(I)=0

GO TO 96

94 CALL SUBSB(TIMLAG,PERCNT,KODE1,NUMBER)

96 SUM=0.
1F(NUMBER.GE.150)WRITE(13,8207)
8207 FORMAT(3X,'UNIT HYDROGRAPH TERMINATED AFTER 150 UNIT INTERVALS',/)
1F(NUMBER.GT. 150 ) NUMBER=150

DO 8208 I=1,NUMBER

UH(I)=(PERCNT(I)-SUM)*XK

SUM=PERCNT(1)

IF(UH(I).LT.0.)UH(I)=0.
8208 CONTINUE

WRITE(*,5002)
WRITE(13,5002)
5002 FORMAT(23X,’UNIT HYDROGRAPH DETERMINATION’,/)
WRITE(*,5003)
WRITE(13,5003) }
5003 FORMAT(76(’-’)) °
IF(KCODEZ2.NE.1)GO TO 7007
WRITE(*,5004)
WRITE(13,7008)
7008 FORMAT(5X,’INTERVAL',10X,’"S" GRAPH’,10X, ’UNIT HYDROGRAPH',/,
C6X, 'NUMBER’, 10X, 'MEAN VALUES’,10X,'ORDINATES(CMS)’,)
WRITE(*,5003)
WRITE(13,5003)
WRITE(*,5005) (1,PERCNT(1),UH(1)%0.028338,1=1,NUMBER)
WRITE(13,5005)(1,PERCNT(1),UH(1)%0,028338,1=1,NUMBER)
GO TO 7020
7007 WRITE(13,5004)
5004 FORMAT(5X,’INTERVAL',10X,’'"S" GRAPH’,10X,’UNIT HYDROGRAPH',/,
C6X,’NUMBER’, 10X, MEAN VALUES’,10X,'ORDINATES(CFS)’,)
WRITE(*,5003)
WRITE(13,5003) :
WRITE(*,5005)(1,PERCNT(1),UH(I),I=1,NUMBER)
WRITE(13,5005)(1,PERCNT(I),UH(1),I=1,NUMBER)
5005 FORMAT(7X,13,15X,F7.3,13X,F10.3)

7020 WRITE(*,5000)
WRITE(13,5000)

5050 FORMAT(A1)
IF(KSOIL.EQ.1)WRITE(13,5000)
I1F(KCODE2.NE.1)GO TO 7009
IF(KSOIL.EQ.1)WRITE(13,7010)

7010 FORMAT(10X,’'UNIT',14X,’UNIT’,12X,’UNIT’,14X, 'EFFECTIVE’,/,
C9X,’PERIOD’, 11X, 'RAINFALL’,7X, 'SOIL-LOSS’,12X, "RAINFALL’,/,
CBX,’' (NUMBER)’,10X,'( CM )’,8X,’( CM )',12X,’'( CM )")

IF(KSOIL.EQ.1)WRITE(13,5003) ;
GO TO 7011
7009 IF(KSOIL.EQ.1)WRITE(13,5020)



IF(KSOIL.EQ.1)WRITE(13,5003)
5020 FORMAT(10X,’'UNIT’,14X,’UNIT’,12X, UNIT’,14X, EFFECTIVE’,/,
C9X, 'PERIOD’, 11X, 'RAINFALL’,7X, *SOIL-LOSS',12X, 'RAINFALL’,/,
C8X,’ (NUMBER)',10X,’ (INCHES)’,8X,’ (INCHES)’,12X,’ (INCHES)")

24-HOUR STORM RAINFALL PATTERN

[oNeoReRe!

7011 R5A=R5*FX5
R30A=R30*FX30

R1A=R1%¥FX1
R3A=R3*FX3
R6A=R6*FX6
R24A=R24*FX24
C
c

A=(ALOG(R30A)-ALOG(RSA))/(ALOG(.5)~ALOG(.0833))
B=ALOG(R5A)-A*ALOG(.0833)

R(193)=RR(.0833)

R(194)=RR(.1667)-RR(.0833)
R(195)=RR(.25)-RR(.1667)
R(192)=RR(.3333)-RR(.25)
R(196)=RR(.41667)-RR(.3333)
R(191)=RR(.5)-RR(.41667)
A=(ALOG(R1A)-ALOG(R30A))/(ALOG(1.)-ALOG(.5))
B=ALOG(R30A)-A*ALOG(.5)
R(197)=RR(.5833)-RR(.5)
R(190)=RR(.6667)-RR(.5833)
R(198)=RR(.75)-RR(.6667)
R(189)=RR(.8333)-RR(.75)
R(188)=RR(.9167)-RR(.8333)
R(187)=RR(1.)-RR(.9167)

C.....REMAINING PART OF PEAK 3-HOUR STORM
A=(ALOG(R3A)-ALOG(R1A))/(ALOG(3.)-ALOG(1.))
B=ALOG(R1A)-A*ALOG(1.)

RRSAVE=R1A

DO 1001 J=1,12
XJ=J
DT=XJ*.1667
T=1.+DT
RRNEW=RR(T)
DR=(RRNEW-RRSAVE) /2.
R(198+J)=DR
R(187-J)=DR
1001 RRSAVE=RRNEW
C
C REMAINING PART OF PEAK 6-HOUR STORM
C
A=(ALOG(R6A)-ALOG(R3A))/(ALOG(6.)~ALOG(3.))
B=ALOG(R3A)-A*ALOG(3.)
RRSAVE=R3A

DO 1010 J=1,18
XJ=J

130
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DT=XJ*.1667
T=3.+4DT
RRNEW=RR(T)
DR=(RRNEW-RRSAVE)/2.
R(210+J)=DR
R(175-J)=DR

1010 RRSAVE=RRNEW

C REMAINING PART OF PEAK 24-HOUR STORM
- A=(ALOG{(R24A)-ALOG(R6A))/(ALOG(24.)-ALOG(6.))
B=ALOG(R6A)-A*ALOG(6.) ’
RRSAVE=R6A

DO 1020 J=1,60
XJj=J
DT=XJ*.1667
T=6.+DT
RRNEW=RR(T)
DR=(RRNEW-RRSAVE)/2.
R(228+J)=DR
R(157-J)=DR

1020 RRSAVE=RRNEW

DO 1030 J=1,96
XJ=J
DT=XJ*.08333
T=16.+DT
RRNEW=RR(T)
DR=RRNEW-RRSAVE
R(97-J)=DR

1030 RRSAVE=RRNEW

ADJUST R-ARRAY FOR LARGER UNIT INTERVALS

o000

NI=NUMBER OF STORM HYDROGRAPH INTERVALS

NI=288
IF(KTYPE.EQ.1)GO TO 1050
K=KTYPE '
IF(KTYPE.EQ.5)K=6
1F(KTYPE.EQ.6)K=12
NI=288/K
DO 1040 1=1,NI
TEMP=0.
II=(1-1)*K
DO 1035 J=1,K

1035 TEMP=TEMP+R(11+4J)

1040 R(I)=TEMP

1050 CONTINUE

c

C ADJUST FOR CONSTANT SOIL LOSS

C

XTOTAL=0.

TEMPS=UNIT/60.
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XRA=XR

DO 400 I=1,NI
XLOSS=R(1)*SLP
IF(XLOSS.GT.XRA) XLOSS=XRA
TEMP=R(1)

R(1)=R(1)-XLOSS
XTOTAL=XTOTAL+XLOSS
IF(KCODE2.NE.1)GO TO 7012
TEMP1=TEMP*2.54
RAIN(I)=R(1)%*2.54
XL0SS1=XL0OSS*2.54

IF(KSOIL.EQ.1)WRITE(13,5021)1,TEMP1,XL0OSS1,RAIN(I)
GO TO 400
7012 IF(KSOIL.EQ.1)WRITE(13,5021)1,TEMP,XLOSS,R(1I)
5021 FORMAT(10X,123,13X,F6.4,11X,F6.4,14X,F6.4)
400 CONTINUE
C
C DETERMINE STORM RUNOFF HYDROGRAPH
C
INTERV=NUMBER+NI-1
IF(INTERV.GT.440)WRITE(13,432)
IF(INTERV.GT.439)INTERV=439
432 FORMAT(3X,'RUNOFF HYDROGRAPH TERMINATED AFTER 440 UNIT’,/,
C3X,'INTERVALS. SUGGEST USING A LARGER UNIT INTERVAL.’)
DO 600 I=1,INTERV
M=1
N=1+M
DO 500 J=1,M
K=N-J
IF(J.GT.NI)GO TO 500
IF(K.GT.NUMBER)GO TO 500
H(M)=H(M)+R(J )*UH(K)
500 CONTINUE
H(M)=H(M)+BASFLO
600 CONTINUE

C
C COMPUTE SUM HYDROGRAPH
c -

SUM=0.0

XMAX=0.

DO 700 I=1,INTERV

IF(H(I).LT.0.)H(I)=0.

IF(H(I).GT.XMAX)XMAX=H(I)

SUM=SUM+H(1I)

700 CONTINUE

SUM=SUM*UNIT*60./43560.

XTOTAL=XTOTAL/12.%AREA

IF(KCODEZ.NE.1)GO TO 7013

XTOTA1=XTOTAL/836.4

SUM1=SUM/836.4

WRITE(13,7014)XTOTA1,SUM1

7014 FORMAT(5X,'TOTAL SOIL-LOSS VOLUME(SQUARE-KM-M) =',F12.4,/,

C5X, 'TOTAL STORM RUNOFF VOLUME(SQUARE-KM-M) =',F12.4)
GO TO 7021



C
7013

6008

WRITE(*,5003)

WRITE(13,5003)

WRITE(*,6008)XTOTAL,SUM

WRITE(13,6008)XTOTAL,SUM :
FORMAT(5X, ' TOTAL SO1L-LOSS VOLUME(ACRE-FEET) =',F12.4,/,

C5X,'TOTAL STORM RUNOFF VOLUME(ACRE-FEET) =’,F12.4)

C
7021

8000

8100

10000

IF(XMAX.LT.100.)GO TO 8000
1=XMAX/100.
11=1+1

XMAX=11
XMAX=XMAX*100,
GO TO 8100
I1=XMAX/10.
11=10%(1+1)
XMAX=11
CONTINUE
WRITE(*,5003)
WRITE(13,5003)

CALL OASB(KTYPE,KCODE2,H,INTERV,XMAX,UNIT,SUM,TIME1,TIMEZ)
CONTINUE

RETURN
END

$DEBUG

oo n

SUBROUTINE SUBSB(TIMLAG,PERCNT,KODE1,NUMBER)

THIS SUBROUTINE DETERMINES THE PERCNTAGES OF DICHARGE
FACTOR FOR THE VARIOUS ZONE CLASSIFICATIONS.

REAL MNT
DIMENSION PERCNT(150),VAL(31,2),F00T(31,2),MNT(33,2),8CS(33,2)
DIMENSION DESERT(33,2)

DATA VAL/0.,15.0,25.,35.0,50.,65.0,75.,100.,115.,125.,

C140.0,150.0,165.0,175.0,200.0,225.0,250.,275.,300.,325.,350.,

c375.,400.,450.,500.,550.,600.,650.,700.,750.,99999.,0.0,2.6,
c5.0,8.6,15.5,25.0,32.0,50.0,57.9,62.0,66.8,69.5,72.6,74.3,
c78.0,81.0,83.5,85.7,87.5,89.0,90.5,91,6,92.7,94.3,95.8,
C96.9,97.8,98.5,99.0,99.5,100. /

DATA F00T/0.,15.0,25.,35.0,50.,60.0,75.,85.0, 90 0,95.0,

€100.0,110.0,125.0,140.0,150.0, 175 0,200.0,225.0, 250 0,
€2175.0,300.0,325.0,350.0,375.0, 400.0,450.0,500.0,550.0,

€600.0,650.0,99999.,0.0,1.9,3.8,6.0,10.3,14.0,21.7,29.0,
C34.2,43.3,50.0,56.9,63.8,69.0,71.9, 77.8,82.4,86.0,89.0,
€91.4,93.4,95.0,96.2,97.2,97.9,98.5,99.0,99.3,99.7,

€99.9,100. /

DATA MNT/0.,15.0,25.,35.0,40.0,50.,65.0,75.0,90.0,

C100.0,115.0,125.0,140.0,150.0, 175 0 200.0, 225 0, 250 0,
€275.0,300.0,325.0,350.0,375.0,400.0,450.0,500. 0,
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€550.0,600.0,650.0,700.0,750,.0,800.0,99999.0,0.0,
€3.3,6.7,10.6,13.4,21.0,33.0,39.3,46.3,50.0,54.2,
C56.7,59.8,61.8,65.8,69.2,72.2,74.8,77.0,79.0,80.7,
¢82.2,83.5,84.8,86.9,88.9,90.5,92.0,93.3,94.5,95.5,
C96.4,100. /

DATA DESERT/0.,12.5,25.0,37.5,50.0,62.5,75.0,87.5,100.,
c112.5,125.,137.5,150.,162.5,175.,187.5,200.,225.,250.,275.,
€300.,325.,350.,375.,400.,450.,500.,550.,600.,700.,800.,1000.,
¢999s9.,0.,1.1,3.2,6.3,10.5,18.5,31.3,42.0,50.0,56.5,61.3,65.2,
€68.5,71.5,74.0,76.2,78.3,81.6,84.3,86.7,88.7,90.2,91.6,92.8,
C93.9,95.6,96.9,97.8,98.3,99.5,99.9,99.99,100./

DATA 8Cs/0.,8.6,17.2,25.9,34.5,43.1,51.7,60.3,69.,77.6,
€86.2,94.8,103.4,112.1,120.7,129.3,137.9,146.5,155.2,
C163.8,172.4,189.6,206.9,224.1,241,4,258.6,275.8,293.1,
C310.3,327.6,344.8,387.9,999.,0.,.1,.6,1.2,3.5,6.5,10.7,
€16.3,22.8,30.,37.5,45.,52.2,58.9,65.,70.,75.1,79.,82.2,

C84.9,87.1,90.8,93.4,95.3,96.7,97.7,98.4,98.9,99.3,99,5,99.7,
C99.9,100./

KODE1=1 :VALLEY

KODE1=2 :FOOTHILL

KODE1=3 :MOUNTAIN

KODE1=4 :DESERT

KODE1=5 :NOT USED DIRECTLY. LINEAR INTERPOLATION OF 1-4
KODE1=6 :SCS

TIMELAG=LAG

TIME=INCREMENT OF LAG

NUMBER=INDEX OF PERCENT VECTOR

ANEW=0.

AOLD=0.

K=1

NUMBER=1

TIME=TIMLAG

K=K+1

IF(NUMBER.GE.151)G0O TO 1000
N=K-1

GO TO0(100,200,300,350,355,355),KODE1
CONTINUE

INTEGRATE "S" GRAPH IN ORDER TO DETERMINE UH(I)

TEMP=0,5% (VAL(K,2)+VAL(N,2))*
C(VAL(K,1)-VAL(N,1))

ANEW=ANEW+TEMP

IF(TIME.GT.VAL(K,1))GO TO 10
Y=VAL(K,2)
DEL=(TIME-VAL(N,1))/(VAL(K,1)-VAL(N,1))
B=VAL(K,1)-VAL(N,1)

GO TO 400

CONTINUE

TEMP=0. 5% (FOOT (K, 2)+FOOT(N,2) )*



300

350

[eNeNe!

s NeNe]

355
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C(FOOT(K,1)-FOOT(N,1))
ANEW=ANEW+TEMP
IF(TIME.GT.FOOT(K,1))GO TO 10

Y=FOOT(K,2)

X=FOOT(N,2)
DEL=(TIME-FOOT(N,1))/(FOOT(K,1)-FOOT(N,1))
B=FOOT(K,1)-FOOT(N,1)

GO TO 400

CONTINUE ’
TEMP=0.,5%(MNT(K,2)+MNT(N,2) )*
C(MNT(K,1)-MNT(N,1))

ANEW=ANEW+TEMP

IF(TIME.GT.MNT(K,1))GO TO 10
Y=MNT(K,2) '

X=MNT(N,2)
DEL=(TIME-MNT(N,1))/(MNT(K,1)-MNT(N,1))
B=MNT(K,1)~MNT(N,1)

GO TO 400

CONTINUE
TEMP=0.5% (DESERT (K, 2)+DESERT(N,2) )*
C(DESERT(K,1)-DESERT(N,1))
ANEW=ANEW+TEMP
IF(TIME.GT.DESERT(K,1))GO TO 10
Y=DESERT(K,2)

X=DESERT(N, 2)
DEL=(TIME-DESERT(N,1))/(DESERT(K,1)-DESERT(N,1})
B=DESERT(K,1)-DESERT(N,1)

GO TO 400

CONTINUE
SCS METHOD

TEMP=0.5%(SCS(K,2)+SCS(N,2))*(SCS(K,1)-SCS(N,1))
ANEW=ANEW+TEMP

IF(TIME.GT.SCS(K,1))GO TO 10

Y=SCS(K,2)

X=SCS(N,2)
DEL=(TIME-SCS(N,1))/(SCS(K,1)-SCS(N,1))
B=SCS(K,1)-SCS(N,1)

400 CONTINUE

DEL=DEL#*(Y-X)
XX=X+DEL

ADJUST INTEGRATION FOR INTERPOLATION

DELA=0.5%(Y+XX)*(1.-DEL/(Y-X))*B
ANEW=ANEW-DELA

PERCNT (NUMBER ) = (ANEW-AOLD ) /TIMLAG
NUMBER=NUMBER+1

AOLD=ANEW
ANEW=ANEW-.5%(X+XX)*DEL/(Y-X)*B
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c

1000

1001

1140

1150

1160

1200

1250

5050

10
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TIME=TIME+TIMLAG

K=K-1

IF(NUMBER.EQ.2)GO TO 10
DELX=PERCNT ( NUMBER-1) -PERCNT ( NUMBER-2)

IF(DELX.LE..51)GO TO 1000

GO TO 10

CONTINUE

NUMBER=NUMBER-1

IF(NUMBER.GE.150)WRITE(7,1001)NUMBER
FORMAT(7X, ' UNIT-HYDROGRAPH TERMINATEED AFTER',14, ' INTERVALS’)

FINISH-OFF HYDROGRAPH

IF(NUMBER.GE.150)GO TO 1250
NNUM=150~-NUMBER

XNUM=NNUM

REM=100. -PERCNT (NUMBER)

REM1=REM/XNUM

DELX=.5

IF(REM1.LT.DELX)GO TO 1150

DO 1140 K=1,NNUM

PERCNT (NUMBER+K ) =PERCNT (NUMBER+K-1)+REM1
GO TO 1200

XNUM=REM/DELX+1.

NNUM=XNUM

DO 1160 K=1,NNUM

PERCNT (NUMBER+K-1)=PERCNT (NUMBER+K-2 )} +DELX
NNUM=NNUM-1 '
NUMBER=NUMBER+NNUM

1 F(PERCNT (NUMBER ) .GE. 100. ) PERCNT (NUMBER ) =100.
IF(NUMBER.GE.100)GO TO 1250
NUMBER=NUMBER+1 -

PERCNT (NUMBER )=100.

CONTINUE

RETURN
END

SUBROUTINE OASB(KTYPE,KCODE2,H,INTERV,XMAX,UNIT,SUM,TIME1, TIME2)

DIMENSION H(440),H1(440)
INTEGER LETM,BLANK,DOT,CROSS,DASH,LINE(41)
DATA LETM,BLANK,DOT,CROSS,DASH,LINE/’V’,’ 2,0.0,0Q, ' 41 Y/

FORMAT(1X,A1)

WRITE(*,101)

WRITE(13,101)

WRITE(*,10)

WRITE(13,10)

FORMAT(/,25%,’2 4 - HOUR STORM,/,

21X,’RUNOFF HYDROGRAPRH,/)

100

CONTINUE
WRITE(*,101)
WRITE(13,101)
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7024
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7026
103
7025

7016
7015

105
7017

141
142

143
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FORMAT(76(’*'))

FORMAT(76('-"))

STEP=5.%60./43560.

WRITE(*,103)

IF(KCODE2.NE.1)GO TO 7026

WRITE(13,7024)

FORMAT (18X, 'HYDROGRAPH IN FIVE-MINUTE INTERVALS(CMS)’,/)
GO TO 7025

WRITE(13,103)

FORMAT (18X, 'HYDROGRAPH IN FIVE-MINUTE INTERVALS(CFS)',/)
WRITE(*,102) .
WRITE(13,102)

F=40./XMAX

FMASS=40./SUM

T0=0.0

T1=XMAX/4.

T2=2.*T1

T3=3.%T1

IF(KCODE2.NE.1)GO TO 7013

T1=T1*0.0283386

T2=2.%T1

T3=3.*T1

XMAX=XMAX*0.0283386

WRITE(*,7016)T0,T1,T2,T3, XMAX
WRITE(13,7016)T0,T1,T2,T3,XMAX

FORMAT(2X, ' TIME(HRS) VOLUME(SQR.KM-M) Q(CMS) ',F2.0,1X,4F10.1)
GO TO 7017

WRITE(13,105)T0,T1,T2,T3,XMAX

FORMAT(2X, 'TIME(HRS) VOLUME(AF)  Q(CFS) ',F2.0,1X,4F10.1)
WRITE(*,102)

WRITE(13,102)

XMASS=0.

GO TO(141,142,143,146,147,148),KTYPE
KNUM=1

.GO TO 144

KNUM=2

GO TO 144
KNUM=3
GO TO 144
KNUM=4

GO TO 144
KNUM=6

GO TO 144
KNUM=12
TIME=0.

OUTPUT GRAPH LOOP

DO 200 I=1,INTERV
TEST=H(I)*F
XMASS=XMASS+H (1 )*STEP
LINE(1)=DOT
LINE(11)=DOT
LINE(21)=DOT
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LINE(31)=DOT
LINE(41)=DOT

J=TEST+1
JMASS=XMASS*FMASS+1
LINE(JMASS)=LETM
LINE(J)=CROSS
IF(KNUM.EQ.1)GO TO 400

320 DO 350 K=1,KNUM
TIME=TIME+.083333
IF(K.EQ.1)GO TO 7023
XMASS=XMASS+H(I)*STEP
JMASS=XMASS*FMASS+1
LINE(JMASS)=LETM
LINE(J)=CROSS
7023 IF(KCODE2.NE.1)GO TO 349
XMAS1=XMASS/836.4
H1(I)=H(I)*0.0283386
IF(TIME.GE.TIME1.AND.TIME.LE.TIME2 )WRITE(13,210)TIME, XMAS1,
1H1(I),LINE ‘
GO TO 350
349 IF(TIME.GE.TIME1l.AND.TIME.LE.TIME2)WRITE(13,210)TIME, XMASS,
1H(I),LINE
350 LINE(JMASS)=BLANK
GO TO 215
C .
400 CONTINUE
TIME=TIME+.083333
IF(KCODE2.NE.1)GO TO 7022
XMAS1=XMASS/836.4
H1(I)=H(1)*0.0283386
IF(TIME.GE.TIME1.AND.TIME.LE.TIME2 )WRITE(13,210)TIME,XMAS1,
1H1(I),LINE
GO TO 215
7022 TF(TIME.GE.TIME1.AND.TIME.LE.TIME2)WRITE(13,210)TIME, XMASS,
1H(I),LINE
210 FORMAT(2X,F7.3,F12.4,1X,F9.2,2X,41A1)
215 LINE(J)=BLANK
LINE(JMASS )=BLANK
200 CONTINUE
WRITE(*,101)
WRITE(13,101)

WRITE(8,201)INTERV
201 FORMAT(112)
DO 203 I=1,INTERV
WRITE(8,202)H1(1)
202 FORMAT(F12.2)
203 CONTINUE
CLOSE(3)
CLOSE(8)
CLOSE(13)
RETURN
END
$DEBUG
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SUBROUTINE ROUT

RESERVOIR ROUTING
BY FINITE DIFFERENCE

DIMENSION STAGE(500),FLIN(500)

DIMENSION STOR(20),ELV(20),A22(5),HWL1(20),WL1(20),A44(5)
COMMON/ROUT1/STOR,ELV,AZ2

COMMON/ROUT3/HWL1,WL1,A44

REAL LEVEL

DATA INPUT

NO =number of the interval data from reservoir capacity curve
NO1 =number increment of spillway length

D¥W zincrement of spillway length.....m

ELV zelevation at any reservoir capacity ...... m

STOR =reservoir capacity.....m”3

WL =spillway length...... n

CREST =level of dam crest......m

HWL zallowable of high water level....... w

SPILL =level of spillway crest.......m

LEVEL =water level at initial time........m

DT =time interval.......hr

DIA =diameter of outlet work.......m

NCON =number of outlet work

ouT =level of outlet work.......m

NO2 =number of the interval data from inflow hydrograph
FLIN =inflow hydrograph........ cms

OPEN(4,FILE="ROUT.PRN’)
OPEN(7,FILE="STOR.DAT’)
OPEN(8,FILE='ROUT.DAT’)

OPEN(9, FILE="CHUTE.DAT’)
OPEN(14,FILE='ROUT.RES’)
READ(4,30)CREST,HWL,SPILL,LEVEL,OUT
WRITE(*,30)CREST,HWL,SPILL,LEVEL,OUT
FORMAT(//////////////5F12.2)
READ(4,40)NO1,WL,DW
WRITE(*,40)NO1,WL,DW
FORMAT(112,2F12.2)
READ(4,50)NCON,DIA,KENDT

"WRITE(*,50)NCON,DIA,KENDT

FORMAT(I12,F12.2,112)
READ(7,10)NO

WRITE(*,10)NO

FORMAT(112)
READ(7,20)(STOR(1),ELV(I),I=1,NO)
WRITE(*,20)(STOR(I),ELV(I),I=1,NO)
FORMAT(2F12.2)

CONTINUE

READ(8,21)N02

WRITE(*,21)NO2

FORMAT(112)
READ(8,22)(FLIN(I),I=1,N02)
WRITE(%,22)(FLIN(1),I=1,NO2)
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FORMAT(F12.2)
CALL SUBROUTINE LST TO FITT STORAGE CAPACITY CURVE

N1=NO-1
M1=2
CALL LST(ELV,STOR,N1,M1,A22)

COMPUTE OUTFLOW HYDROGRAPH INTERVAL 1. HR

DT=1.

DT=DT*3600.

PI1=22/17.

ELV1=LEVEL
IF(OP.NE.1.)GO TO 121

"NO1=1

DO 620 K=1,NO1

LEVEL=ELV1

WRITE(14,55)K

WRITE(*,55)K

FORMAT (10X, * COMPUTATION FOR OPENNING SPILLWAY NO =’,13)
TIME=0.

HEAD1=LEVEL-OUT

IF(HEAD1.GT.0.)GO TO 102

HEAD1=0.

DISCHARGE DRAINAGE FROM OUTLET WORK
AT INITIAL TIME

QOUT=( (DIA*%2)*P1*0.6*( (HEAD1¥2%9,807)#*%0.5)/4)*NCON
HEAD2=LEVEL-SPILL .

1F(HEAD2.GT.0.)GO TO 101

HEAD2=0.

DISCHARGE SPILL FROM SPILLWAY
AT INITIAL TIME

QSPIL=1, 73*WL* (HEAD2%%1,5)
OUT1=QSPIL+QOUT
STOR1=(A22(1)+A22(2)*¥LEVEL+A22(3)*(LEVEL**2))*1000.

SOLVED EQUATION
AT TIME +DELTA TIME BY MODIFIED NEWTON RALPHSON
WATER LEVEL AT INITIAL TIME =LEVEL

DO 63 JJ=1,KENDT
FLOW1=FLIN(JJ)
FLOW2=FLIN(JJ+1)
FT=0.01
ERR=0.001

TRIAL LEVEL AT THE FIRST TIME

LEVEL=LEVEL+40.15
G=LEVEL
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WRITE(*,61)LEVEL
FORMAT(2X,’&& TRIAL WATER LEVEL ??=',F6.2)

XT=2.

HEAD1=LEVEL-OUT

P1=22/7.

1F(HEAD1.GT.0.)GO TO 7

HEAD1=0.

OCON= ( (2%9.807*HEAD1 ) **0, 5)*PI*(DIA**2)*NCON/4
HEAD2=LEVEL-SPILL

1F(HEAD2.GT.0.)GO TO 8

HEAD2=0.

OSPILL=1.73%KL* (HEAD2%%¥1,5)

OUT2=0CON+OSPILL
STOR2=(A22(1)+A22(2)*LEVEL+A22(3)* (LEVEL¥%2))%1000.
HI=((FLOW1+FLOW2)/2~(OUT1+0UT2)/2)*DT-STOR2+STOR1
LEVEL=LEVEL+FT

XT=XT-1

IF(XT.EQ.0.)GO TO 81

HT1=HI

GO TO 71

HI=(HI-HT1)/FT

HT1=G-HT1/HI

IF(ABS(HT1-G).LT.ERR) GO TO 91

LEVEL=HT1

GO TO 6

LEVEL=G

STAGE(JJ)=G

OUT1=0UT2

STOR1=STOR?2

WRITE(14,57)TIME,STAGE(JJ)
WRITE(*,57)TIME,STAGE(JJ)

FORMAT(10X,’TIME HR.’,F6.2,10X,'WATER LEVEL =',F6.2)
TIME=TIME+DT/3600.

CONTINUE

WRITE(*,58)

FORMAT (10X, *****DRAINAGE TIME IS OVER 500 HRS.%**%’)
IF(OP.EQ.1.)GO TO 800

XMAX=STAGE(1)

DO 600 I=2,KENDT

IF(XMAX-STAGE(1))610,600,600

XMAX=STAGE(I)

CONTINUE

WL1(K)=WL

HWL1 (K)=XMAX

WL=WL+DW

CONTINUE

WRITE(14,64) (WL1(I1),HWL1(I1),11=1,NO1)
FORMAT(1X,’$$ TEST OPENNING SPILLWAY =',F8.2,5X,F8.2)

INTERPOLATE OPTIMAL OPENNING SPILLWAY AT HIGH WATER LEVEL

IF((HWL.GT.HWL1(1)).AND. (HWL.LT.HWL1(NO1)))GO TO 66

DO 65 I1=2,NO1

IF(HWL.LT.HWL1(11)) GO TO 65
WL=(HWL-HWL1(I1-1))*(WL1(I11)-WL1(I1-1))/(HWL1(1I)-HWL1(II-1))
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$+WL1(II-1)

65
66
67
68

801

800

810

820
811

621

GO TO 68

CONTINUE

WRITE(*,67) :
FORMAT(1X, 'DATA OPENNING SPILLWAY TO INTERPOLATE NOT ENOUGH')
STOP /
WRITE(14,801)WL

WRITE(*,801)WL

FORMAT (10X, *SPILLWAY OPENNING ( M ) =’,F6.2)

OP=1.

GO TO 120

WRITE(14,810)

WRITE(*,810)

FORMAT(10X,’>>>>0UT FLOW HYDROGRAPH FOR RESERVOIR ROUTING<<<<’,/,
110X,’ TIME HRS WATER LEVEL (M) "W/)
TIME=0.

DO 811 I=1,KENDT

TIME=TIME+DT/3600.

WRITE(14,820)TIME,STAGE(I)

WRITE(*,820)TIME,STAGE(I)

FORMAT(14X,F5.2,25X,F6.2)

CONTINUE

COMPUTE MAXIMUM FLOOD (cms) TO DESIGN CHUTE SPILLWAY

QPEAK=1, 73*WL* ( (HWL-SPILL)*%1.5)
WRITE(9,621)QPEAK, WL
FORMAT(2F10.2)

CLOSE(4)

CLOSE(7)

CLOSE(8)

CLOSE(9)

RETURN

END

$DEBUG
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SUBROUTINE FLOW

SEEPAGE THROUGH EARTH DAM
BY FINITE DIFFERENCE METHOD

IMPLICIT REAL(K)

DIMENSION ID(500,4),F(500),H(500),A1(500),A2(500),A0(500),
1K(500,4),KK(500)
COMMON/HYDROT7/1D,F,H,A1,A2,A0,K,KK
INTEGER ALPHA,BETA

INPUT DATA

NB= NUMBER OF BOUNDARY NODES

N = NUMBER OF TOTAL NODES

ERR= ERROR CHECKED VALUES
OPEN(6,FILE="FLOW.PRN')
OPEN(16,FILE="FLOW.RES")
READ(6,10)NB,N,ERR
FORMAT(218,F8.6)

INPUT DATA FOR BOUNDARY NODES

DO 100 1=1,NB
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WRITE(*,20)1

FORMAT (10X, 'DATA AT NODE NO ',14)
READ(6,30)ID(1,1),ID(1,2),ALPHA,BETA,XN,YN,DP,DI,F(1)
WRITE(*,30)ID(I,1),ID(1,2),ALPHA,BETA,XN,YN,DP,DI,F(1)
FORMAT(418,2F8.3,3F8.2)
A=(ALPHA+DP*BETA) /DI

A1(1)=A%YN

A2(1)=A*%XN

AO(I)=A1(1)+A2(1)+BETA

H(1)=0

CONTINUE

INPUT DATA FOR INTERIOR NODES

N1=NB+1

DO 200 I=N1,N

WRITE(*, 110)1

FORMAT (10X, 'DATA AT NODES NO.’,I4)
READ(6,120)KK(I),ID(I,1),ID(I, 2) 1D(1,3),1D(1,4),
1K(1,1),K(1,2),K(1,3), K(I 4)

WRITE(* 120)Kh(l) In(1,1),1D(1,2),I1D(1,3),ID(I, 4),
1K(I,1),K(1,2),K(1,3),K(I,4)
FORMAT(F8.4,418,4F8. 4)

H(I)=0

CONTINUE

ERRC=0

DO 300 I=1,NB

11=1D(I,1)

12=1D(1,2)
A=(F(I)+A1(1)*H(I1)+A2(1)*H(I2))/A0(1)
ERRC=ERRC+(A-H(I))**2

H(I)=A

CONTINUE

DO 400 I=N1,N

I11=1D(I,1)

12=1D(1,2)

13=1D(1,3)

14=1D(1,4)

K1=K(I,1)

K2=K(I,2)

K3=K(I,3)

K4=K(I,4)

KO=KK(1)
A=((KO+K1)*H(I1)+(KO+K2)*H(I12)+(KO+K3)*H(I3)+(KO+K4)*H(I14))
A=A/ (4%¥KO+K1+K24K3+K4)

ERRC=ERRC+ (A-H(I))**2

H(I)=A

CONTINUE

COMPAIR ERROR

ERRC=SQRT(ERRC)

IF(ERRC.GT.ERR) GO TO 50
WRITE(16,1010)

WRITE(*,500)

FORMAT (10X, 'PRESSURE HEAD AT NODES’)
WRITE(16,500)

WRITE(*,1000)

WRITE(16,1000)
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1000 FORMAT(10X,’ NODE H )
WRITE(*,1010)

1010 FORMAT(10X, Tk kR kR R R R kR R kR KR )
WRITE(16,1010)
pbno 600 1=1,N
WRITE(*,1020)1,H(1)
WRITE(16,1020)1,H(1)

1020 FORMAT(10X,14,15X,F6.2)

600 CONTINUE

CLOSE(6)
CLOSE(16)
RETURN
END

$DEBUG
SUBROUTINE LST(X1,Y1,N,M,Al)

METHOD OF LEAST SQUARE FOR CURVE FITTING
M=NUMBER OF PLOTTED POINTS

N=DEGREE OF PROPOSED POLYNOMIAL

MAXIMUM NUMBER OF DATA POINT
DEGREE OF HIGHEST POLYNOMIAL

20
3
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DIMENSION X1(20),Y1(20),XC(10),YX(5),A1(5),B1(5),C1(5,5),D1(5,5)
NP1=N+1
MP1=M+1
M2=M*2
DO 13 I=1,NP1
WRITE(*,14)X1(I),Y1(I)
14 FORMAT(2F12.3)
13 CONTINUE
C FORM SUMS OF POWERS OF X1(I)
DO 20 K=1,M2
XC(K)=0.0
DO 15 I=1,NP1
15 XC(K)=XC(K)+X1(I)**K
20 CONTINUE
C FORM SUM OF Y1(I)
YC=0.0
DO 22 I=1,NP1
22 YC=YC+Y1(1)
c FORM SUMS OF PRODUCTS Y1(I)*X1(1I)**K
DO 30 K=1,M
YX(K)=0.0
DO 25 I=1,NP1
25 YX(K)=YX(K)+Y1(I)*X1(I)**K
30 CONTINUE
C GENERATE NORMAL MATRIX C USING SUMS OF POWERS OF X(I)
DO 36 I=1,MP1
DO 35 J=1,MP1
IPIM2=14J-2
IF(IPJM2)33,31,33
31 C1(1,1)=FLOAT(NP1)
GO TO 35
33 C1(I,J)=XC(IPJM2)
35 CONTINUE
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CONTINUE

GENERATE RIGHT-SIDE MATRIX B
B1(1)=YC

DO 37 I=2,MP1

B1(I)=YX(I-1)

INVERT NORMAL MATRIX C1

CALL INVERSE (C1,D1,MP1)

MATRIX D1 IS INVERSE OF NORMAL MATRIX
FORM MATRIX PRODUCT OF INVERSE AND RIGHT-SIDE MATRIX
DO 55 I=1,MP1

A1(I)=0.0

DO 54 J=1,MP1
A1(1)=A1(I)+D1(1,J)*B1(J)

CONTINUE

RETURN

END

$DEBUG
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SUBROUTINE INVERSE (Al,B1,N)

MATRIX INVERSION BY ELIMINATION WITH PARTIAL PIVOTING
ORIGINAL MATRIX = Al INVERSE MATRIX =Bl
DIMENSION A1(5,5),B1(5,5)

EPS = 0.0000001 _

CONSTRUCT IDENTITY MATRIX B1(I,J) =I

DO 6 I=1,N

DO § J=1,N

IF (I-J)4,3,4

B1(I,J)=1.0

GO TO &

B1(1,J)=0.0

CONTINUE

CONTINUE

LOCATE MAXIMUM MAGNITUDE A1(I,K) ON OR BELOW MAIN DIAGONAL
DEL=1.0

DO 45 K=1,N

IF(K-N)12,30,30

IMAX=K

AMAX=ABS(A1(K,K))

KP1=K+1

DO 20 I=KP1,N
IF(AMAX-ABS(A1(I,K)))15,20,20

IMAX=1

AMAX=ABS (Al(I,K))

CONTINUE

INTERCHANGE ROWS IMAX AND K IF IMAX NOT EQUAL TO K
IF(IMAX-K)25,30,25

DO 29 J=1,N

ATMP=A1(IMAX,J)

A1(IMAX,J)=A1(K,J)

A1(K,J)=ATMP

BTMP=B1(IMAX,J)

B1(IMAX,J)=B1(K,J)

B1(K,J)=BTMP

DEL=-DEL

CONTINUE

TEST FOR SINGULAR MATRIX
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IF (ABS(Al(K,K))-EPS}93,93,35
DEL=A1(K,K)*DEL
DIVIDE PIVOT ROW BY ITS MAIN DIAGONAL ELEMENT
DIV=A1(K,K)
DO 38 J=1,N
A1(K,J)=A1(K,J)/DIV
B1(K,J)=B1(K,J)/DIV
REPLACE IS ROW BY LINEAR COMBINATION WITH PIVOT ROW
DO 43 I=1,N
AMULT=A1(1,K)
IF(1-K)39,43,39
DO 42 J=1,N
Al1(1,J)=A1(1,J)-AMULT*A1(K,J)
B1(1,J)=B1(I,J)-AMULT*B1(K,J)
CONTINUE
CONTINUE
RETURN
END





