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This program was written for use by the Los Angeles Cbunty Flood Control 
Di strict or by its Contractors on District projects. 

'!he use of this prc:gri!ITI by ethers is made and accepted with the under::n:.an::hng 
the Los Angeles County Flood Cbntrol District makes no warranties, express or 
implied, concerning ~ts accuracy, ccmpleteness, reliability, usability or 
suitability and the IDistrict shall be under no liability for any use made 
thereof. 

This ?ro;ram is the property of the District. 'lherefore, a rec1p1ent further 
agrees not to assert any proprietary rights to this program or modification 
of or to represent it: to anyone as other than a District progran. 
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1.1 Introduction 

This program is a hydraulic analysis system developed by the 
r:::esign Systems and Standards Group of the Cesign Division and 
the Data Processing Section of the Business and Fiscal Division 
of the Los Angeles County Flood Control Distric~. 

2 .1 Purp:?se 

'!be program CCIIp.ltes and plots uniform and nonuniform steady flo,..> 
water surface profiles and pressure gradients in open channels 
or closed conduits with irregular or regular sections. The flow 
in a system may alternate between super critical, subcritical 
or pressure flew in any sequence. 'Ihe program will also analyze 
natural river cpannels although the principle use of the program 
is intended for determining profiles in inproved flood control 
sys~. 

2 .1 General. Proaram I:escriotion 

3 • 2 Basic Theory 

D'le catputational procedure is based on solving Bernoulli' s 
equation fe))r the total energy at each section and Manning's 
fornula for friction loss between the sectioos in a reach. The 
open charnU £101 procedure utilizes the standard step method. 
Confluence~ and bridge piers are analyzed using pressure and 
nutent\111 theory. 

'llle program uses basic mathematical and hydraulic principles to 
calculate all such data as cross sectional area, wetted perimeter, 
normal depth, critical depth, pressure, and m::mentum. 

3 • 3 Ca!putatiOI!!l Procedure 

3.3.1 InEgt Preparation 

'!be c:hiannel or conduit system is initially su.tx:ivided 
into the follCMing elements: system outlet, reach, 
transition, confluence (junction), bridge exit, bridge 
entrance, wall entrance (sudden contraction), wall exit 
(sudden expansion), and system headworks. Each element 
is internally assigned a nunber. The input data rrust 
consist of a minirtum of three elements (system outlet, 
system! headwork and any other element) and is limited to 
a max~ of 200 elements. A greater number of elements 
will ri!quire a breakup into two or rore systems. 
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3.3.2 Flow Rates 

'Ibe starting flOi rate (0) at the upstream terminus of 
a system is specified on a "0" card. 'Ihe flow rate 
(0) is increased at the desired locations by specifying 
lateral inflow rates on the "JX" cards. 'lbe flow rate 
can be reduced by using a negative lateral O, this 
reduction is intended to account for channel storage. 
If . it is used in cases where the channel or coodui t 
branches it 500uld be understood no loss is conp.1ted. 

3.3.3 1-tultiple Profiles 

To obtain additional watersurface or pressure gradient 
profiles for different flow rates in the system, additional 
0 cardS may be supplied. 'l!le only limitation on the 
nlmD!r of profiles that may be run at one time is the 
limit on the program execution ~ime which is set by the 
conputer center. 

3.3.4 l1anning's "n" 

'Ibe ptoguto uses the Manning f0D1Ula for the friction 
loss in all types of ccnduits or natural channels. '!be 
ptogtam can only take one "n" value per element, hOiever, 
the "n" value can change at subsequent element:.S. If a 
section has a lining caq;x:JSed of different roughness 
coeffic::ien~ a mqnsite "n" based on anticipated depth 
of flow should be hand c::a~puted. If an "n" value is not 
specified with the input data, the piogtam ~ ses a value 
of . 014. 

3.3.5 Water Surface Controls 

Water surface controls at the downstream terminus 
(system D.ltlet s.o.) or the upstream terminus (System 
Headworks S .H. ) are optional input values. If water
surface centrals are not given the progtam will use 
c::ri tic::al depth controls. 

3 • 3. 6 Critical and Nonnal Depths 

Critical depth is caqJuted for every section for the 
given Q utilizing the "Specific Energy B:)ua.tion". 

Normal depth is ca!pUted in every reach element on a 
:positive slope for the specified Q. 
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'lhe velocity head <By> is CCI!PUted usi.rJ1 the mean 
velocity of the section. 'lhis may not be· accurate in 
the case of a c:arplex sectioo such as one with shallow 
flow in the horizcntal overbank area where velocity 
distributim is not unifctm. U the program is to be 
used in this situatior. the user should be aware that 
SCJDe error may be introduced in the results. A chedc 
on the magnitude of the error can be made by the user 
utilizing the parabolic method to determine specific 
energy (see Appendix) • 

3. 3 • 7 Watersurface Stages 

'!be lower stage w.s. profile begins at the system 
headworks ana ends· at the system outlet. 'lhe ooap.Itaticn 
will proceed downstream in every cawecuti ve element as 
long as enerqy is available to maintain flow in the 
supercritical stage. When energy becaaes expended at any 
point in an element, the lower stac]e profile will be 
disa:ntinued fran that point to the downstreaD end of 
that element. 'lhen c:x:mpltatim will reslllle in the next 
element with a critical depth o::::ntro1 until the system 
outlet is analyzed. 

'!be upper st:a9e w.s. profile, beqins at the system outlet, 
and ends at the headwo!:ks. Coupltation ptoceeds upstream 
in every element as 1oog as the water surface at the -
downstream end of any two adjacent points can support the 
rrcvi.ng mass of water to flow at the critical or subcritical 
depth. Othetwise, aJIIPltatia'l will be disc:cntinued fran 
the downstream point to the upstream end of that element. 
'lhen cx:mprtation will res\IDe at the downstream end of the 
next eleient with critical dt!pth c:catrol, provided no depth 
less than critical depth hu been CXIIIPJt8d at that point 
on the lower stage profile. '!ben calpltatia\ will ptcx::eed 
upstream until the system headworks is analyzed. Note that 
.if the carputed depth of flow in any open sec:tioo exceeds 
the given section height the progum will assi.De an 
additional lD-feet of vertical wall except far Channel 
~ 1 (see Figure 6-1) where the side slopes are extended 
outward until the lD-feet vertical. height is reached. 

'lhe jUDP rcutine bec;ins at the system outlet and ends at 
the headworics. It searches the lower Stage ana the upper 
stage profiles for points of equal energy. If a junp is 
ena:lllntered, it will be apptOX:imately located; and data 
on either the upper stage or lower stage not consistent 
with the greater energy theory will be deleted fran every 
element. 'lhe final profile will be a eot~ite of upper 
stage and lower stage with hydraulic junps in between. 
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4 .1 Data Processing system Description 

All programs are written in roRrAN rv, conpiled using the 
IBM FORTRAN H carpiler executing on an IBM 370/158 using OS/VS2 MV'S. 
'Ibe system requires the use of an input media (such as a card reader), 
tempor3ry disk storage, and a printer. It is designed to run in 
batdl m:x1e. 

Required input to the system consists of: 

1. Title information. 

2. Olannel element definitions. 

3. Cross section definition. 

4. Cross section points definition. 

5. Q card, of which t.''le first is required and the subsequent 
Q cards are ~tiooal for change of flow rate in the system. 

'!he entire i nput is thoroughly seamed for required information and 
range values of optional information before processing begins. If 
any errors are detected, processing will stop. Warnings may be 
issued, but they will not prevent processing. 

~ing consists of three phases: Analysis of the system in the 
downstream direction (phase I), analysis of the system in the upstream 
directiat (Phase II), and analysis of the downstream profile (fran 
Phase I) and the upstream profile (fran Phase II) to obtain a caipOSite 
profile (Phase III). The pt:oc:essing was designed to continue 
calculating unless gross errors are el"lCCAlntered. Warning messages 
may be issued concerning tolerance levels not being reached on an 
iterative approxjmatiCX'l. 'Ihese may or may not effect the overall 
solu~ion to the problem: however, processing continues. If gross 
err-om; are eno::runtered, an error messac:Je will be issued and 
processing will stop. 

OUtput of the system consists of three reports: 

1. A listi."'lg of input with edit scanning :nessages. 

2. A w.s. profile listing of the composite profile obtained 
in Phase III of processing. 

3. A profile plot of watersurface and channel geanetry, 
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5 .1 Elerrent Description 

The channel, conduit or natural river system to be analyzed 
is subdivided into elements as stated in Section 3.3 .1. The 
program internally m.nbers the elements begiming with the System 
OJUet (SO) as mmec::- 1. Each successive element is mmbered 
continuing upstream to the System Headwor.ks (SH). 'Ihe maximJm 
nlltCer of elements permissahle by the prcc;rarn is 200 . 

5.1.1 Boundary Lines (Refer to Figure 5-l) 

All elements are txlunded on the upstream end by Section 1 and 
the downstream end by Section 2 except System Outlet (SO) and 
System Headwork$ (SH) which only have Section l. 'Ihe user 
inputs data such as base width, conauit height, etc. for 
Section 1 of every element. The data for Section 2 for every 
element is taken by the program fran the upstream Section 1 of 
the adjacent downstream element. Elements may have considerable 
length between Section 1 and Section 2 as in a reach element 
or may have a zero length as in a bridge entrance element. 

L • length of element 

X = number of the element under consideration 

X+l = adjacent upstream element 

X-1 = adjacent downstream element 

5 .1. 2 Svstem QJUet (SO) (Refer to Figure 5-2) 

The system outiet is the downstream terminus of a channel. 
X is equal to one. X+l can be any element except a Syste.rn 
Headworks (SH). Note the elerrent length is zero. 

5 .1.3 Svstem Headworlcs (SH) (Refer to Figure 5-3) 

The system headworks is the upstream terminus of a channel. 
Element X-1 can be any element except a system outlet. 
Note t."'le element length is zero. 

5.1.4 Reach (R) (Refer to Figure S-4) 

The reach element is a length of channel, drain or natural 
river with a constant invert slope, Q, cross section and 
Manning's n. A readl may have a straight or curving 
horizontal alignment, hat~~ever, a curved reach mJSt coincide 
with t."'le beginning and end of the curve. '!he same applies 
to an angle p:lint in the horizontal align:nent, a reach mJSt 
end or begin at the angle point. 

5 



In open channels (regular rectangular or trapezoidal sectioos) 
the superel evation of the watersurface is aJJTP.lted and printed 
for each point in the curve. In pressure flow, bend losses, angle 
point losses, and manhole losses are corrputed and added to the 
friction loss for the reach. 

Element X+l can be any element except a system outlet. 
Element X-1 can be any element except a system headworks. 

5.1.5 Junction Structure (JX) (Refer to Figure 5-5) 

'!be junction structure element is used where there is lateral 
inflow into the system. 'I"wo different laterals can be handled 
by this element. Element X-1 can be any other element except 
a System Headworks (SH). Element X+l can be any other element 
except a System Outlet (SO) . 

5.1.6 Transition Structure (TS) Refer to Figure S-6 

A transition st.•.·ucture is a gradual expansion or contraction 
from Section 1 to section 2. 'nle length L may be any :POSitive 
mnber. El ement X+1 may be any element except a system outlet. 
(SO) Element x-1 may be any element except a system headwo!Xs 
(SH). 

5.1.7 Bridge Entrance (BE) (Refer to Figure S-7) 

A bridge entrance is an element used where flow enters fran 
an element without piers into an element with piers. 

A bridge entrance is considered to have a zero length 
eleaent even though the bridge pier. nose may have a 
minor length. 

Element X-1 may be a SO, R, JX or TS. 
Element X+l may be a R, JX, TS or SH. 
It is noted that neither section 1 or 2 can be a pipe. 

5.1.8 Bri?ge Exit (BX) (Refer to Figure 5-8) 

'!be bridge exit is also considered to have a zero length 
element. 

A bridge exit is an element used where flow exits fran an 
element with piers into an element without piers. 

Element X-1 may be a so, R, JX, or TS. 
Element >;+1 may be a SH, R, JX, or TS. 
It is noted that neither section 1 or 2 can be a pipe. 
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5 .l. 9 W&ll Entrance (WE} (Refer to Figure 5-9) 

'!his element is used when there is a sudden change in the 
conduit sectioo sudl as a headlial1 or an abrupt contraction. 
~is element is considered to have a zero length. 

'Ihe user should supply the loss coefficient Kc expressed 
in terns of the velocity head. If left blank on the input 
card the progum uses a value of • 5 for kc. (See Hydraulic 
Handbooks for typical values) . 

Element »-1 may be a SO, R, JX, or TS. 
Element X+l may be a SH, R, JX, or TS. 
'Ihe section for element X+l cannot have piers, however, 
it can bej an open channel or closed ccndui t. 'lhe section 
for el~t X-1 can also be an open channel or closed 
conduit ahd it can be with or without piers. 

5.1.10 Wall f:!cit (WX ) (Pefer to Figure 5.10) 

'!his el:rrt is used when there is a sudden expansion fran 
a smaller to a larger channel or conduit section. This 
element i . considered to have a zero length. 

Element x+1 may be a so, R, JX or TS. 
Element X+l may be a SH, R, JX or 'IS. 
'!he sectiQ)n for element X+l may be an open channel or 
closed ~duit with or without piers. 'Ihe section for 
element X.j.l may be a., open channel or closed conduit 
hCMever i 1t cannot have piers. 

7 
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6.1 Cl1annel and Caxiuit Section Description 

Channels and o:nluits sections are classified as regular or 
irregular sections. 'Ihe I'e9Ular sections (Channel Types U - #4) 
are trapezoidal, rectanqular channels, box ccnduits or pipes. 
'nle irregular sections (channel Types tS and t6) can be natural 
river sectiau; or i~ shaped illpt'oved sections with or 
without a cover. Piers or center walls can be included in any 
section except a pipe section. 

6 .1.1 Regu.lar Olannel Type Sections 

The program utilizes the following regular sections: 

Clan. 'IVPe t 1: Trapezoidal cpen top with or without 
piers. See Figure 6-1. 

Chan. 'IyPe :f 2: !ectangular open top with or without 
piers. See Figure 6-2. 

Chan. Type # 3: Box, covered trapezoidal or covered 
rectangular with or without piers. 
See Figure 6-3. 

O'lan. TYPe ~ 4: Circular "pipe" one cell ooly. 
See Figure 6-4. 

Note in nultiple cell sections the cells may have variable width 
but m,mt be of equal height and on the sane invert elevation. 
'Ihe top elevation of all piers in both regular or irregular 
channels are ass\.llled equal. 

6 .1. 2 Irregular Sectial.S 

'lbe ptcgum utilizes the following i~lar cross sections: 

Clan. Type t 5: Irregular cpen top with or without piers. 
See Figure 6-5. 

Clan. 1Y?e # 6: Irregular c::overed top with or without 
piers. See figure 6-6. 
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6 .1. 3 Definitions & ~strictials for Irregular Sections 

An irregular cross section (facing upstream) is defined by x and y 
co::>rdinates of :points i (x, y) given in a counter clockwise direction, 
fran point i•l to point i-n (mi.ninun 3 points and maxinun 99 points) . 

Point i • 1 (x, y) is where 
x (1) z x min and if x (2) is also x minimum then 
y ( 1) is greater than y ( 2) · 

LIMITM'I~ 

Location of x and y axis: 

The center of the reference axis (x-o,:y-o) nust not fall on t.~e 
perimeter of the 'cress section. 

Flow Line: 

A secticn can have only one lew flew channel. 

Section Shape: 

A secticn is allOied ooe minillum and maxiJiun in the x and y 
directions. For exuple between :points fran x miniDun to 
x ITIIlXinum the c::cnsecutive values of x JDJst be equal or greater. 
Fran x ITIIlXiDun to x mininun the oonsecuti ve values of x nust be 
equal or smaller. '!he same holds in the y direction. 

Piers: 

'!be reference (x, y) axis for piers JDJSt be the same as used for 
the cross section. 'Ihe "Y' values are given fran left to right. 
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REGULAR CHANNELS 

FIG. 6-1 

Trapezoidal section with 
or without piers. 

FIG. 6-2 

Rectangular section with 
or without piers. 

FIG. 6-:3 

Box culvert, covered trop 
or rectangular sec t ion 
with or without piers. 

FIG. 6-4 

Circular section (pipe) one 
cell only. 
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FIG. 6-5 

Irregular open top section 
with or without piers. 

FIG. 6-6 

Irregular covered section 
with or without piers. 
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7.1 Input Data Description 

This section contains the detailed description of each variable 
on each input card. With the exception of the three title cards 
all fields are fixed as indicated on the exhibits. If data is 
entered into a field the deciinal points nust be p.mdled in the 
card col1.1m1 as shown. 

Input data is placed by the user on Input Forms l-4 . All dimensions 
are in feet Lmless otherwise specified on the forms. Form 1 lists 
the title infomation and starting with the system outlet (SO) all 
elements are listed in dlronological order upstream to the system 
headworlts ( SH) . Form 2 is used to identify and Est all data for 
re<JUl.ar cross sections, also to input data on piers for irregular 
cross sections. Form 3 is used to identify and list all irregular 
cross section data. Form 4 is used to list the starting Q at the 
system headworks. Fom 4 is also used to list new starting Q' s 
and optional Q factors when rrultiple water surface profile 
ca~putation is desired. 
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I..OS 1\NGELES COUNTY FLOOD CONTROL DISTRICT 
HYDRAULIC ANAL VSIS COMPUTER PROGRAM 

f0515 l FORM NO. II 

PaQe Of __ Oote 

Num•----------------------
Pro)ecl----------------

I I J 4 5~ '' -~ I Z s. 5~ '~ ·~ I 2 ,, 5~ ,. •I~ I I ,. 51 ,. •I: I Z J4 •• ,. •II I I s. ~~ '. •A I I 54 51 J I . :.( I I 
' 4 

Sl ,,, 
IT I =~- )( ~~~ - - - I-I~ 
!~ 

-:: y TY l1 1 l - - - . f-.1 ~ 
- - - - - - -

T~ ;: y 'fl ll l l - - - ·- . - . -· - II r-
I I ~· :u '" •A ,. ~ I!'!.~ I•! ~~-~,_._ z 3 45 lel •It a I 2 s 45 . ' II I~ I z J 45 ., II 8 I IS 45 '' I I I~ I z ' 

TitleCards'l'l, T2, andT:I 

Title cards arc entered once per project 
Title cords arc used for output title 

F'irsl title card Tl is requir·etl to start processing 

Card Col. Variable Description 

l & 2 Tl Card identification characters 

4 - 80 None Numhcr and alphabetical c hara ders fm· output tillc 

Second title canl '1'2 is an optional can] 

Card ( ~nl. Val"iahl e I lcHc riplion 

1 & 2 I I' 2 Card ide ntifi cation characters 

4 - uo None Numhe1· and alphabetical c ha1·adcrs fm· output t ill e 

Third title can} T3 is un optional ca rd 

Card Col. Vat·iuble 

1 & 2 TJ 

4 - uo None 

Description 

Card idenlificnlion characters 

NullllJcr and alt>hahetical chat·acl~rs for· output t i l It! 

Legend 

XX Hequircd 
YY Optional 

-

45 . ' ., !• I S 4 5 ' ' •It 
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LOS ANGELES COUNTY FLOOD CONTROL DISTiliCT 
II YOill\liUC 1\UI\l YSIS COMPUl En PJ10GRI\M 

fO!H5 ( FOilM NO. I) 

Poue __ ____ __ or__ ___ Oute ___ ___ _ 
Norne _____ _ ________ --- ----· ____ ___ _ 

Project ___ __ ___ __ __ ____________ ____ ____ _ = l!lili ill16Jlftl!1'.lili ~~·~Jtil'l'l! ~JzJ3I'I,-~I~ ~~~ ~~lil~JI!ii Iii~ ~lz)i~I~J!E.~ 9l~I!J2TiFis 6liJ&I~M!E !~~~l~EJ!EE ~' iliJ!i 
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- r-- - - - r - - :-r-

1 z 1 1 s 6 1 11 'A 1 2 :s • 5 ' 1 1 !t I~ a z 1 • s 6 r(l 9 ~ 1 2 1 • sl~ 1 e t ~ 1 z s • s • 1 1 
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- - ~ :~ 1;. - - '- f- • - ~ - - - -
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r-L 
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1\l 

::: . . . . . . . . . 
I ~ ~ 4 ~ 6 1 I ~ '~II Z l1 ~ 6 1 8 g ~~I ~ 3 4 5 6 1 I ; a I 2 ~ 4 5 ~ 7 1,! a ~ c! ~ ~ ~ c!.!_~ !18~2,!~~·,~~, 1~125451719~!~~~~~,~~& 

System O~ttl c l •sn •: SI !C iioll "'till~ D/S end o r ll w system. 

Cant Col. 

I(, 2 

4 lhnt 12 

t :Jthntl !l 

20 tl11 ·n 2~ 

4tl lhnt f>!l 

Vadahlc 

S() 

Si n . 

lnv. l 

( 't·os~ Sc,: L 
Idc nt. No. 

W. S. t•: kv. at 
so 

lksc l'iplinn 

( :a1 ·cl ideuli fic;ll io11 cit~ t·a<:l e n; 

A n :fct·e nc c :-:;la lion fl-o m which th e 11/S <: nd of all <!letllcnls aJ't 
meaSllt'CII 

lltv<:d el<:v . nl lh e syslc11• n 111 k l 

A numllcr as::;i gncli o n Fonn No. 2 I•• idt ·ltlify a s pec ific s<:dion 
used at th e II /S end of this c le m e nt 

The 'V .S . /II(:J , elcv;1linn cunl1 ·nl at th e SO ~ 0. 0 tlltlt!SS !-;iv•:n 
o lh env ise. lr th e W.S./IlC:L c lcv . contr·nl is less th an 
Inv. l -1 DC th e program will set th e conlt·ol e l cv; lli nn cq11a l 
In It tv. I -1 I>C 

I .<· gend 
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en 
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l-UJ J\l~tJLLt:~ LUUN I ¥ 1· LUUU CONTflOL DISTHICT 
IIYOHAUUC 1\N/\LYSIS COMPUTEn PrlOGU/\M 

F0515 (ronr-1 NO. 1} 

Po<JO .... ... . ___ Of_ ______ ()ofo _ . .. . ··- -- - . . . 

Nomtl .. -- -- - · .. ... ... ··- ... ___ _ . .. . .... __ ..... _ 

flrojec ' ·-- · _. -··-·- ----· --· ... --·- · . _ ·- - - -- _ . _ = iliJi 4l!J&J!Jeliillli~ if4(5J~l!E M!JZI~I'J&I'Ja !l~~~ lJ11'l~J!.J!l~~ I~iJ11'J!~ ~UiiJ1{1~ ~!l!J&EB !~Jii!J7J& !J~filiJ~ ~~6 !ffi!ID 
· : noU stCt. lt(N[ ItO .111110110 : 'II I f.l(V. o\T R.lOIUS Of t 
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"' ' II 

HPach (Chan. TypP 1, :.! o1 · [)), 

Ca ·.·d < :ol. 

or ~ 

·I - I 2 

I ;{ - I !t 

211 - 2 ~ 

~!I - :12 

50 - (i 2 

V a•·i< ~ hl1 : 

1: 

~ ;t :1 • 

lnv. 

( : ros s !-:it :cl. 
I clc!nf • N n . 

1\l:uuling' s 11 

H adi11 :-; c ,f c· lll ' \ · c· 

I ) c ~ c .-ipli n ll 

< ': u ·d id1: 11Li fi c aliun e ll:: •·: to:l e t' . 

~>I :II in11 :tl I h e II /S end. 

Ill v c .-1 (! I ! ~V" I i 0 II <ll l.h l! II Is c 11 d () f I h i s I :1 1.: Ill ( 'I ll. 

1\ '"'''d'e r· nssigne d 011 l •'onn No. 2 I() j , t. ~ nl ify 11 11' s p ,·c·ifi c: 
St!dinn use d at the 11/S e11d nf this el e 111 e nt. 

II ldl hl <llll\ Jll ' llgl'illll IISl: S • 01 'I, 
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l-UJ 1\l~lJLLt:~ LUUN I ¥ 1· LUUU CUI'IlHOL OISTI~ICT 
IIYOHAlJLIC ANALYSIS COMPtJlEil JlllOGU/\M 

f0515 (fORM UO. I) 

Pngo .. . _ ··- · 0( . ()uto 
Uorno ___ . . __________ _ ___ ··-- .. ___ _ 

Projec 1- - -- ____ . -· 

=J!lili ili16fif&J9J~ 'l•fil611~ aEJz@l~Jllo ~I~E~ ;r•l;l!J!J!l!J~ il~'l'l'l!l'f !l~IIJzJiFJ? ~!1!1~ ilililil'l' !l~~0iEH~~EI!~.m 
· :nos:t Slct llfHl NO Ullnltll: IV I ll. lV. AJ RAOIU5 or 

(l(lt SlA I UN I t~N !OIIIUID. 2 n !.!. AIID ~ cunvE ~·or cunvr -~· ro~~~ ., 

fY~( ~: ·il• :nn~ l..l!(::' . I, IKe a 1IJI 0 4 INV 3 UN 4 t, -\• r.our. t. ~· fOHf . 

-· . - ---.-.nur.t'.IU-4'!r: --~~~r-lt- r-- r- 5 1i --- --,-n ,_,~~ili~j;tR ' 
. 1 

1 :4 : 5 

' ! ::I! 1 ~ W ~ ~~ ! ~'e': ~,!: •l!t~ :~ 1 

: ': • • ' • .:: 

1 

' = ~: : ~ = ! : = = : : ~ • ::~ ~ t : : : ~ : ~: 1"0 , ~ ! : : ~ : !-!~ 
a 1" , 1 .,: >( ~ '~-- 1- ~ x • ~ j(. f. )( • -~. '~-- 'l • T 1 '( • • • . • 1l r • Y '( l • y r 

- IT .·. - - -f- f-1- - -- - ·- r- - -I- - - - - - - - - - - - - e.:- . - - . - ~- - - -· - - --~ . . ::: . . . . . . . . . 
- t a ~ 4 ~ 6 1 8 9 [~il z '4 '6 r 8; ~ i z J 4 5 6 r a ,,~ ~~ i 4:) • 1 e' 1~ 1 z 1 4 o '1 o 9[8 t z 1 4' 6 1 a !I 1~ 1 z 1 4 5 6' 8 9 ,~ 1 zJJ1.;J,l,Trf8Tel& 

Jleach (Chan. Type 3, tl ot· ()) 

Ill _,, 

Cnnl Col. 

or ~ 

,, - l 2 

1:1- 1!1 

20 - 2~ 

2!) - :J 2 

63 - (ill 

()!) - 7 --1 

7!1 - 76 

V a l'i nl>l<~ 

I{ 

S'!'/\ 

INV I 

< 't·osH ~;e l'!. 

ldl!lll. Nn. 

f\'lnnning 's 11 

Angle of < :ul'VI! 

A nglt~ l'ni nl 

No. of 1\l ;lttiii>IU; 

I )I!St: t·ipl ion 

( ~n t · d idf'ttl.i l'i<:nlio11 c h;1 t·n<:l.t•t · . 

Stal inn nt Ill! ~ 11 /S end. 

lttVI~ t · l !!l ev; il i 1111 "t I Itt ! 11 /S 1 ·ttd. 

A ntttnl>e t ' assintwd ttll l • ' ~>rnt N(). 2 II) idt :nfit y tlw ~: p e• : i fk 
sec tion used al lhc 11/:1 ellll. 

I r l e rl. Ill ani< progt·ant uses . 01 ''· 

A ngl c of c m ·vc (0 In lllO clegn"! r.S) tW <: t !SSnt·y In 1:1111 ljlltl I ! IH ~ nd 
loss. (Beginning nrtd end of cut·vc nntst t:t Jincide ,,. i Ill hcg inni 11g 

<111!1 end or rcnch. ) 

Angl e puinl (0 l•> I fi degt ·ecs) tt c<.:e::;sat ·y ' ' ' contpttl t! anl(le 
point loss. (Location of angle pt. llHtsl• ·,dllcidc with bc~ ginning 
nf the reach.) 

r~ltllliH't' nf tll;tttltiiii~S (II ,, ) I 0) lll !t:!~[;S :It ' Y I() t : llll l(llll I ! lll :lltll • dt · 
lotSS c:s. 

I . t !gt : ltol 

XXXX. l: o·q ' d d:\1;1 

V Y Y Y < lp ti 1111 a l d a I :1 
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l-U!i ANUt.Lt::!i COUNTY FLOOD CONTHOL DISTBICT 
IIYOHI\ULIC ANALYSIS COMPUTER rnoGRAM 

f0515 (fURM NO. I) 

Po«Jo ______ OL __ Uolo _ ___ ---- - -· 
Name____ _ ___ ______ _ 

Project _______ ______ _______ __ ... ------ -

=tilili 11:ti6J!J&r9JMIJ2 ;r•r'I!Ji18J' aiT12l'l~~J?EI!~J~I! 'I'I~I~J'l!I~ •mil•l'l!l~ !m~m~~6fil!J9J8ITJi !~ill!ITJe !l~lTiih~~l!Iilil!~ 
' · :ROUS[tt•lfHtNO U .. llltl' ifl IllY. AY fUOIIIS or 

fl~H I notUottNHO. Z n IQ AND 01111 cunvE )f• orcvnv£ ~· rotHT O 

E STA I INV . - - --
YY'J ~ U/l ~TtllA 1~1~ '•'"' Q Q 4 INV 3 INV 4 t, "{." coHr. +. J(• coHr. 

t= _ -r- 'Ziu ~ .lil~ -\!I- _11 r-: _ r- _ lr- _ 11 - 1- , :1,. ~r:;;~ - _ . _ 
I 2 ~ ! 5 fi 1 I S b I 2 l • S 6 1 I 9 Oi.!. ~ l 4 ~ 617 0 'lll I Z l 4 5 6 1 I I Cl I Z ' 4 ~ ~ ! 8 I 1& I Z l 4 5 6 1 8 9 J& I 2 l 1 5 6 1 II 'Jio I ~~!~ ~1!1!1!1~ 

I :~ • • • • • • • • • 
a Tl5~~:/.~l)(:,c><x; _)()<)([)(,- ~;t,~=~~-r=~i11-~~~- .. ~~~ -- ~ =: _--: . . _: r-.r- - - ~-r-~-tt=~ 
I :::· • • • • • • • • ' 

.._ '"' - 1 -r-~~r-'- ,.. - - • :TT~l 

1\) \,. 

1 i S 4 56 r 119 10 1 2 l 1 5 6 1 8 9:: I 2 l 4 5 6 1 e sla I 2 ' 4 56 1 II' I~ I Z 5 4 5 6 r o siB I Z J 4 5 6 1 I g13 I 2 , 4 5 6 7 8 gl~ I Z l 1 5 6 7JIJIJ& 

Transit io11 SI.J ·udlll'P. "TS": 1;;)!!11Wilt with graduill c llnngt~ bctwr. en two nd,inccnl 
sections. Tltt ! lr!IIJ{tlt nl' lt ' :lll~;ilion lllllSI hl' f{l'l~nl c l ' than 0. 0, 

Cill' d c ()I. Vnr iahl e -
1 t<, :). • 'i'S 

4- ·~ STA 

t:l - l!J INV 

20 - 22 ( :ross Sect. 
[dPnt. No. 

29 - 32 l\la1111ing's 11 

I )C S(:J' i pli ()I\ 

lkq'd c at·d id1!nlificatinn dlat·aclet·s. 

Station at IIH! 11/S end. 

lll vc l'l e1 e valiDn at lhc: II /S end. 

A nllnthcr· assigned on Fot· m Nn. 2 l•> idt!ttlify the S JH ! t:il'k 
section used ot the li/S ctHl. 

I r left hlnnk progt ·nm IISCS • Ol ·1. 

I ,c g1:nd 

>\XXX. 
yyyy 

I: I' q' d cl ;d il 
(lpli•>ll<tl d <l f <l 
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t...U~> 1\NtJt.:Lt.~ CUUN I l 1· LUUU CONTHOL DISTRICT 
IIYOR/\ULIC 1\NJ\LYSIS COMPUTER PROGRAM 

f0515 t ronM NO. ll 

Poge ___ OL_ __ _ _flote ____ _ ___ ____ _ 
Uotll8 __ ____ ___ __________ __ ______ _ 

ProJecl ___ ____ --------- ----- ---- - __ ____ _ = il!I! iliJW[Bf?lllil2 if41*IiJo[9 ~EIZfil!fl6 [I]! !ll~I! )}4[51617[!1!:1~ ~J!l'fiffl~ 9l~I•Izm-~ '6(!Icil!J~ if4li 6 1 8 .!JMililili 
- -

~&J!ml 56 
:non stet ll£Ht 110 Wlllll' 111 lLIV. AJ 111\0IIIS or .Jf• OF CIIAV[ ~· roiNT ' t:lll.l 

INV f rnON fOANHO. I n I q AHO Oft II CUIIVl 0 
TYPE ST/\ I •r uli ~flAA I~I(AII - ----

'·'"· INV 3 INV '1 o, o .. t, ~· COIIF. +, ~· CONF. 

1-- 1 z 1 • s 6 1 e ' lb 1 ~ r "'•U f.t O!lJ,_ ~!II 
9 a. , s 1 s' r ~ t I~ t&!z;~! 6119~12 9 ~I 2! 1 , .. ~toll!» ~.!_l 3 4:!. 611!_ 12545111 )15678 5 

I 

_!_ 
I 

f \) 
( )\ 

-·· 

4~ 
. • . • • • 1-~- • 

J~ 
. - t- - - - -t- -- -

.if.. • - - -- ~l 
-

f,f- -j.j. 'f. • 'I. 'f. j. j. • ~ ~()1 . 'I-. 'f.. )(l l l • y y y ., .,.. f.-'/o. 1'1 )''(' ' y • '1-'/.. J(~.! '('( l • 1)1! "' "/.. . ~l 

::: • • • • • • . . 
•I~ v~ -

9~ '~ tl8 tl& ,~ 
' 2 '4 ~· 1 I I Z )4 5' '8 I Z , .. G G 1 8 I 2 ) 4 5. 1. I Z 3 4 5 6 ,, ' z '4 5 6 1 I I Z J 4 5 • ,, 

.ltmclion Struc ture ".JX": Ele ment whc>re side Oow enters the main channel from one or 
two lnt.ern ls. I ,cngth may b e CfJtHll ot· greater than zero. 

<:ani Cnl. 

~I 2 

1 - 12 

t:j - ltJ 

20 - 22 

2 3 - 2!1 

26 - 20 

:w - :n 
3:3 - 'iO 
41 - ·Hl 
1!) - ~~ 

56 - £i2 
6:J - Gil 
60 - 7 ;) 

\' at' i nl, I r: 

. I X 

S't' A 

INV I 

C l'os s Se<' I . 
ldenl. No. 

( :t·oss Sed. ldr :nl. 
No. Lat. One 

( :t·oss Se c!. I de nt. 
No. T .at. Two 

!\Ianni ng ' s n 
Q .1 
ttl 
INV :1 
INV 4 

-& :i 
-e- ,, 

Dcscdplion 

Heq'd <' a nl id1~ nt ifi c at ion r·ha l '<ll'k t ' S • 

Slnli o n <1lll11 : 11/S 1:11<1. 

lnvt: l'l elevation nl the 11/S e nd. 

A nulllber· assigned on l•'m·m No. 2 lo id e ntiry lit e SJ H:•: if i<: 
section used at the 11/S end. 

/\ 1111mbc r assigtwd 011 FOI'II\ No. 2 l.o id e nlil' y tltt: s pr: •·ifit: 
s e <:lion used f(Jl' l.aler::~l One. 

A mmlbc r assigned on Form Nn. 2 to id e nlify tlu ~ sp P•:ifk 
s ect ion used fot· l .alcral Two . 

Jr lefl blank pn>gnmt uses . tll -1. 
Flow t·ale in J.ateral One. 
J•lmv rate in J.nleral 'J'wn. 
lnvc!t ·l elevation for t.ater·al ()n e. 
l11verl elevation for J,alcr<tl Two. 
Confluenc e angle of J.alet·al OtiC with 111nin lill f! (0. I If) !lll d r· J_(.) 
Confluen c e angle of I .ater·al Two with lllain line (II. I In !10 dq~.) 

Legend 

XXXX.XX H<•q'd data 
Y Y YY. Y Y ( lpt innal <kif a 

• 
y • 

· I-

• 
I l 

' 4 
5 

I 

'!!!A 
- - -

6 , • •1S 

~ 

>< 



a .. I.J~ HI~\JLLL~ l.Ulll.., I I t· LUUU LUN I t<UL Ul~ ll~ll;l 
IIYOUI\UL.IC ANALYSIS COMPUTER PROGRI\M 

f0515 (FORM NO. I) 

Pnge __ ___ _ Ol_ .. __ __ flail! ____ _ ... · - __ 
Name_ _ __ _ 

Pro lee • - - ------- ·- -··-- _ --··· -· ·------- -- - -= ilili ilil'Jil&f!l}Jt]2 '141'1'!1181' ~ftl2f![!liJ6J!Ia !J~ITI~ ~!Ef!l'l~ 1 z , •I'I!Jne !IRITI~'Eis fj , • ,lAflfz !~Iililili !J~[ili]!~ ~ , lliilll 
• :RO,. SECt IIEMl NO CAIIItte: 'If I lliV. Af fUDIU! OF 'f 

E:L(M I fiiON rnn!4 NO l n 1' auo CIA 11 cunv£ Jr• OF cunvl ~· POIHT o , r£ STI\ I INV · . ----· 
· Y :: u/l !lEliA< LAlfJIII r,tKc Q, Q 4 INV 3 INV 4 t, .!(:• r.oHr. +. -4• COPIF. 
_ • ~u t.t _Ill r- ~!r _ 4 _ • _ ~ 

I Z J ~ 5 6 r I 9lb I Z _l 4 5 6 J 8 ! ~ I 2 l 4 5 . 6 J I 91a I ! l 4 5 I ., 8 t 0 I Z 5 4 5 I J I II I~ I Z S 4 5 G J 8 9 ,~ I 2 l 4 S 6 J B 'J ~ I 2 ! ~ 5 6 J I t 

I ~: . • • • • • • • • ' - ,- ~ - - - ·• r- - f- - - 1- -- · - - r- - - - - - t- - - . - - - f- - f- . - · - - - - - - - -
I II f ::: 1[1 ·t illJl • l l l l • l[JC. 'f. • 1 1 1 • • • • • • f--4-- . - f-- - f- - • 
I :~: • .. I • • • • • • 

---~~~"''''~~~;; .. ,,,,;'~7zs45GretA7zj4oeretlti•zs•s&ret!8•zs•s&resl81zs•s•re'l~~zs4s&ret& 

I •) 
. J 

Bridge Entrance 'BE': I~Jemcnt of ?.ero length 
STA 1 = STA 2 
INV 1 = INV 2 
SE C T l nwy be chanru~l type 1, 2, :J, ~ and G and must not hav e piers 
SECT 2 may he chanqel type I, 2, 3, 5 and G and musl have a ndninHIIll .,f o n e p iPt ' bdnw 
theW.S. (No. nfpiet·s, tIn 10) 
(Sed 1 and Sed 2 TllllFil IH ! idt ~ ltfi c al c~xcept fnt· 1111' pict·s ot· l ' OV(~ t · ) 

Card Cnl. 

l'v 2 

.. , - 12 

a:J-Hl 

20 - 22 

20 - :J2 

V al'iahl ·~ 

lit •: 

S 'l'i\ 

INV l 

t :ross Sed . 
!dent. Nn. 

fp 

De sc l'ip li o n 

ll e q 'd card icknl i fi c a !.i n n t: ha •· nclc:t·s. 

S tati on ntthc IJ/ S end. If Sta lis left hl a nl< it wi ll b e sr.l 
e qual to the sla. nt the tl /S e nd of the previous (•l r. mc11l. 

Jnv el'l Elevation al th e 11/S end. If INV 1 is left ldank 
it will he set equal to the invert e levati on at the I I / S 
end of th e previous clement. 

/\. tlltmhc t· assigned Pll l'ol'ln No. ~Ill id e ntify lhr~ S}H't : ifi ,· 
sect ion used at I. he lJ /S e n <I. 

A r eduction fac:lor for an~<t nf pie1· (i f lc :rt l>lanl' lli 'IJg r; l lll 
IISCS 1.0). 

I .eg• :r1d 

XXX. XX l:c •q'd data 
YYY. Y Y ( lpliona l data 

IXJ 

""" 



LOS ANGELES COUNTY FLOOO CONTROL DISTRICT 
tiYORAULIC ANALYSIS COMPUTER PROGRAM 

f0515 (FORM NO. I) 

PoQe_ 0 I Dolt ____ _ 
Nome ______________ _ ____ __ 

Pro)etl -----=-------------

112 1 4 5j6fJ ejt!AII Z l 4 56 J ef91~11 2 :t 4 :lj&IJ I tWI 2 l 4 s & J I~~~ I 2 J 4 0 I J I •1&11 Z J 4 56 J I , 181 1 Z J 4 56 J 1 tl~ll z J 4 5 & J 1 tl8 
IIOSI Sfct IDllllNO jlwHMt= l-1 ILIV. AT IIAOtUS Of ~ 

lUM STA 1 INV 1 aou rOttllNo. a " 1 ct AND 011 11 cuRvE ~·or cu11vE ~· P'OIHT 1 

IYPl -~~ !~~~ ~= t,/Mc Q 1 Q 4 INV 3 ltN 4 t, ~· coNr. +. 4• CONf. 

I z , .. s ' J •• A I z , 4 s ' J • gl I z ) 4 5 ,,, I I d I z , 4 5 • J I •I;; I 2 I 4 I I J I • i I z , 4 I I J I ' X I z ) 4 5 6 ' • 9]. I z J 4 s ' ' • I ~ 
I . • • • "-+-+--~--1-t-+'+-t • • • • --"-4~·.......,-l-f-.1-4-1~ - .. - r- -.- --.. 
• ~ ~ :: T I~ T l T y • 1 1 .., l I '/. f.. l( • I I • • • • 

l\ l 
(0 

.·. 
I ::: • • • • • • • . • 

I I J 4 5 & J I I ,~1 1 2 S 4 S 6 I I ~ ~ I Z :S 4 S 6 J I I & I 2 l 4 S I J I I !o I Z I 4 S 5 J I tl8 I I J 4 5 I J I I 13 I Z J 4 I I J I 9 ! I Z J 4 S 6 J I I ·l 
Bridge Exit 'HX ': Elelll e lll or ZPl'O Jc ngth 
STJ\ I == STI\ :~ 

INV 1 = IN V 2 
S E C T 1 may t.e c ha nn e l t,yp c No . l, 2 , :3, ~ <H' 6 :.i ttl must hav<! a minin ll ll ll o f on e p ie 1· 
b e low th e W . S . (N o . pi c 1·s, I lo HI) . 
SEC T 2 me~y IJc c hanne l typ t> No. l, <!, 3 , 5 o r 6 ruul must not h ave pi e rs . 
(Sc cl 1 nnd Sect 2 mus l he idc nl il:a l e xc ep t fo r th e piers o r cov c r·s) 

Ca rd Co l. 

1 & 2 

4 - 12 

t:..l - l !J 

2 0 - 22 

Val'iabl c 

HX 

STJ\ I 

INV l 

l :ros s Sec I . 
I dent. N o . 

Des c t'ipti n n 

He q 'd card ide nt Hi c ati on c haracte rs. 

S tation at lh e II /S end. If STJ\ 1 it; l e fl blank it will h e sr· t 
equal to t.h e sta tion at the II /S e nd of Uw pre vious e l e n H~ n f. 

Inve rt e l e vatio n a t th e 11/S e nd. If IN V l is le ft hl o nk il wi ll 
be set equal lo the inve r t at th e U/S end o f th e p ec vimts 
element. 

l\ nutnber a ss ig ttc <l on Fot·m No. 2 lo ich ~ 11lify lh < ~ S I H ~ c ifit' 
s cdio n us e 1l at the li/S end. 

I .e gcnd 
XXXX . He: q'd n a ta 
Y YYY Opti on ::1 l tl aL1 

ca 
>< 



I 

I 
. I 

N 
1.0 

LOS ANGELES COUNTY FLOOD CONTROL DISTRICT 
tiYORAULIC ANALYSIS COMPUTER PROGRAM 

Poge ___ OI Dale _____ _ 
Nome __ _ 

F0515 (fOnM NO. I) Project __ _ 

I 2' 4 '"I' alsl!filz i~tifil!l'~ll z '.'Iii' 8 !)!fill i(41ii)6Jil~!lalifzliFI'. 118 •1!11 2 '4 s' 1. 'IAII 2 J 4 5 '1 I tl~lt 2 '4!'' I •Ill 
· 'IIOSI Slct llliMt 110 ~tte· !*I Ill'/. Af IIAOIUS Of : 

~&-Ell STA I INV FhON tORN NO. I " I 0 AND Ofl •• CIIRV£ ~·Of CURVE ~·POINT 
nr£ _ I ·~r~'! 1;;-~ ut~ r,tte, o, o 4 INV 3 INV 4 +, ~· co""· t. ~· coNf. 
I 2 l 4 5 i 1 It J. I I l 4 561 I B ~I Z J 4 5 iWIIsJA I 2 S 4 S I 1 I tlri I IS 4 5 I J I tl~ I 2 s 4 56 l I I 'i I 2 s 4 56 1 It l. 1 Z s 4 s 1 f~ t 

• • . • • • • . 
. -· 

~1: ~: l l ll ' y l • Y'l' 'f y • )()(.J( : l '1 y ' • • • . 
,.,~ 

? • • • • • • • . 
l.a 1~ ~~~~ z fl 14!t ~' lel9 ~l z fl 141 ~' 1- ft~ • 2 34 fs~J I:!- •fs ,, je9 ~It IS ·~ t r ~ ~~~ I I ' .. 5. r 1 ,~ 

WALL EN'I1WJCE (~~~ ~l!tkll~ll Contt·il_cqo!t) WE: f:len~nl o( zero ]enqlh 

b"''J\ 1 = S'l'J\ 2 
INV 1 = INV 2 
SEer: l folust be wi thnut piers. 
SECI'. 2 Sect. 2 ooy hilvc pi er·s (nux . J 0) 

Can) CuJ. 
· ----·-· - ·· -

1 r. 2 

4 - 12 

13 - 19 

20 - 22 

29 - 32 

Vadal>le 

WP. 

S'I'J\ l 

INV 1 

Cn>ss Sect.. 
Ident. tlo. 

Kc 

!..A:~c:~· ~ll':. i _~·~ 

Hequired can] identification Cllanld.et-s. 

Station at the u/s encJ. If Sta. l is left blank 
it will be set ::~JUal to Sta. 1 al the u/s end of the 
previous element. 

Invert elevation at the u/s e11d. 1 f UN l is lett !JL.mk 
it \oJill be set equal to the invC!rl elevation at lhe u/s c·nd 
of l.he prcv ious element. 

1\ mnnber assiyned on fonn No. 2 to ide ntify a ~•p::d f ic section 
used at the u/s end. 

1\ (actm · f<R c<Jnpulinq the loss at 1-/E (if lefl ld <mk 
pt-ogr·am uses 0. ')) . 

leyend XXXX. XX Heqtd red Data 
YYY 'f • YY q 1 tiona 1 Dill a 

• 
• 
• 

I 2 
' 4 

s t[T I I 

=e ,.., 



l-U~ 1\l''jJt.Lt: ~ LUUN I '( 1· LUUU CUNTHOL DISTiltCT 
IIYDitAUUC AtiALYSIS COMPlJTEfl PROGRAM 

f0515 ( fOIIM NO. I) 

Poye ___ __ OL _ _ _ Oole ________ ___ _ 
Uomo __ ___________ __ _ ____ ___ ___ _ _____ _ _ 

Project _ __________ ___ _ __ _ ___ ____ _ 

=rllili 'l'illi!JMili H!f516l1Jol? ~UlifiJ41ifiiJ1lo !J~~ iJ1I;J&llliJ!l~[!El!Em!EJii !ml!liJiFI' !J!]efiJ8llF !&151'1'1' !lhfilz, • ~, !Jef!Vi 
· :110s:t Sf:Ct IIIOIJ. tiO lliii!M~ • I U . lV. AI IIIlO lUS Of rt 

El[M ' r!ION 1"01111 NO :t n I 0 AND OR II cunvE 4'• Of cunvf ~· roiHf fo . STA I INV · . -
nrE :: ut• ~n.m u"-: '•'"• Q 5 Q 4 ltN 3 INV 4 t. ~· coHf. t. ~· coHr. 

f.-:- - - ..- & ·- .- - - '4.'1~· -~ - ;i~r- a ..- " I Z 5 1 5 6 1 8 9 I l l 4 5 6 J 8 9 !~ I 2 l 4 5 6 J 8 9 I 2 J 4 5 I 7 0 9 ~ I Z l 4 5 I 7 I 9 & I Z J 'I 5 6 l " tl~ I 2 ~ 1 5 6 1 I tl~ I 2 l 4 5 6 J 8 1 ~ 
-- -- -f-r---f-- -· 1-- - f-- - -~-- ~~- ~ 

I .:: • • • • • • • • • -f.-- :· - -- -I- - - - - - 1- - - - - -- - - -I- -:.... -·- ~ ~ f. i1 y 't ~ 11) • - 11 '( '( ! - - I( )( ~ - I-I- • - • • • . • • - • "1 
I ::: • • • • . • I • • • 

1 z i "56;· e 9!11 2 l 4,5 6., D ~ A,• ~ l 4 5 6., I 9 ~ ~~ i 4 5 1 J e t I~~~ s 4 5 & r e t 18 1 2 s 4 5 & ., e s i! 1 z :t 4' 1 7 e 'I~ 1 2 s 4 ' & r e ell --- ---

w 
0 

WALL i::XIT (o r std~! ~ ll CXJ•dlls io n) WX 

S'l 'ti I '= S'l'ti 2 
HN l = ItN 2 
Sr::CT. 1 may have pi e t·s (lllilX . 10) 
SI::C'l'. 2 IIIUS I . no t h c1V( ' (' i < ~ t· S . 

( "c~t d ('nl. 

J ~~ :~ 

4 -- 12 

I 3 - IIJ 

20 - 22 

V<~t · i "I >I e 

\.oJX 

S'l'/\ 

JNV l 

Cross S•.!c l.. 
I dent. No. 

i s <HI e l ement o( il ze ro h~nj.Jih 

I ~S~_!.: i ~'l iu! ~ 

H'-~<Juin!d cil l"tl ide nlifica t i(lll cll<tLicl e t·s. 

!jt a t io n al Lite 11/ S end. I ( S'l'ti I is left bl<mk 
il will be set e<Jilal tu S'l'l\ 1 at the u/ s end o ( tile 
f>t"evious elenent. 

Invert e le vation at Lhe u/s end. If JNV I is l d l IJi il llk 
it will be set equal to the invet: t e.levat ion el l: t.lie 
n/s e n(l o( the pt·evious e l ement:. 

1\ nt11nl >e1: rts siqned on Fo nn No. 2· t.u i<lt= n t ify a spec i(i c s e d . i <>ll 
u:;e(l a t the u/ s end. 

I c•_)!!lld XXX . XX 
YYY.YY 

II! !<JII j I "L'd I ); II " 
<' >I: i on,·d I lilt il 

:e 
>< 



I 

• 
I 

~-~ -

UJ~ I'NlJt.Lt.~ LUUN I Y' 1· LUUU CON rUOL DISTUICT 
ttYORAULIC ANALYSIS COMPUTER PROGRAM 

f0515 (fORM NO. I) 

Poge _____ OI Dolt 
Nome ______________________ ___ 

Project 

I i) 4 5 ififeliUII~Iif.fi16filiiJ9t~ll z :s 4 s I&.,. tl~ll z :s 4 ~l6fil•I!1Milifil4 5. r e[IJ~rl z '4 ''I' i'illl 1 1 z J 4 5 '7 e •1!1• 2 J 4 ,,, Jll)fl: 
· : AOSI Slct lllNliiO ~~~~. ... ILIV. AT ltAOIUS OF ~ , 

llEM STA 1 INV I nON tonM NO. I ft 10 AND 011 11 cuRVE ~· Of CURV( ~· POINT lo 
JYPl •r u/a ~U_M LAIUIA r /K Q l Q INV 3 INV 4 t ~· coHF t 4• coHF 

Of' u [)' ..!Ill I~ ~0 • c ~ - , . ' . 
1 Z:S45&JitAtZJ45iJI9~1Z:S45&JI9~12:S4S6JII~IZJ451Jitl&t2J456Jtt8t 2:S456719~1Z:S456Jet~ 

~II 

I Z 

I t l 

- : . • • ! . . . - - -- r- - -- -
: 1 ( l Vl ,l • 1l '111 • IJC t. )( . 0 . '111 i) l • • . - -

::: • . • . . • . . 
'4 ~' ., . !J ~~ •• z , 

·.~ 
,., ltV ~· z ' ~~ 6J . ' ~· 2 ' ~~ & r '.! ; ~ z' 45 li r •• ~~ I z ' 45 '' It I~ I z , 45 ., ,, ~I 

SYS'l'f.M I Jr.All'K>RKS I Sll' Secl io n at the u/ s end of the system. 

Card Co l. 

l & 2 

4 - 12 

.I] - J 9 

20 - n 

49 - 55 

Vadall le 

~II 

~ )'1'1\ 

trN I 

C:t·os s Sd: t· • I d• ~n t. 
t-kl. 

\'I . s . F: 1 e v _ i'! l. Sll. 

l~sct· ~pt) ~• 

Hequired ca nl ide nt.Hi cati011 chat·acle t·s . 

Stnt i.o n a t. lite u/s e nd o f lhe sysl:l !lll . lE Sta . I i s l e ft 
blank it wiJ l be sd equrtl. to the station al U1e 
u/ s en<l of the pr-evi ous e l e~11t. 

J nvet· t e l e v<Jt ion at the u/~ e n,l of the sys t. em. H HN I 
is left blank it will be set <-."(jl.tallo t he invert eleva ti o n ill 
the u/ s end of the pt·evi ous e lenent. 

1\ nunl ~tT ass iqnetl on F'onntln. 2 t·o identify C1 SJ>ec ifi , : ~'H ! .:I . i ( •n 

used al the tt/s ~n<l of t.h<! !;ys lem. 

1( l e ft hl .:mk tl1e pnXJt.·am a: ;s t·nrM~s c r· iti ca l < lt. ~plh cnntTn l. 

T .e<JCild XXX . XX He qtli n.~ I I lit la 
YYY .YY (~ 1Liona I Da ta 

. 
-. 

• 
z J 4 5 

' l ··~ 

en 
:c 
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' () 
I 

I\ I 
0> 
I 

<.0 ,_. 

l 

• • 

L•J 
t» 

· ·· - ~ ••t--....Jt- .......,,Vt •\tVI t'UIJI ----- ___ UI __ UUII __ 

ltYDRAULIG ANALYSIS COMPUTER PROGRAM 

F0515 l FORM NO. 2) 

Nome _______ -------- ------

Projtcl ______ _ 

CROSS HEIGHT INV.CROSS 
CAIID I(C1. ~!tAN NO. Of AV£ WIDTtl lASE WtDTH ZL zn FALL(tn) 

IDE NT. Oil COOl TYPE PIERI ,o, PI£RS 
H. DIAMETER YtPII. I) VIPII. It Y(PII. J) Y(PR.41 YIPII. It YIP II. I) Y(P'R . l) V(Pil II Y(PR. II '''"·tat I 

I l 

~· ~~~ 
~I· 
I I 

)4~ re9~t2:t4s&retl~•z:t41tretaezJ451r~~~~~s411JttRt I! 4 S& ., . 
·~ I 2 J 4 

f~J -¥:~-\; \/\~ • - - ::\~H · lli ~~ • • -• - • • • • 
x~ q{ 8 :d:;~ ~! ~ ~ll ~~ ~ '( • :lt: ~ )( • lliJ.ffi I~ I> I~ • ~ r, ~ N • r1' : _ • • • 

:;:f :: ::t:: ;:; :;: • . :ji;: • -=~~;:~ • • l. • • • • 
J4is if• Is ~~ z11 4 ~II r ~ ~ 1 ~lz s ~ s • 1 ~· ~ 1 z J ~ ~ ~ 1 ~ • ~ 1 z ' 415 • r ~ •I: 1 J4 s i 

.,. ~~~ I ~ 1114 

ll~~IEl~ ~!!Y..:JS !!~!:l~!'! ~)1-:!~!rH :!'!q! g'l_~ "CD" ( l ~qul m -) 

Pipe di<ltll!let· . 'lype l -· '1\.·i 'I )(~ "' 1 id<~ I 
Type 2 - lli: !Ctrtll•Jlll rtl . 

* 
** 

'IYJ>e-1 
'lVI -e-- 4 IJ.Jse ,.JicJlh is not . 1 <.'< Jl d n~d I m · a I' i 110 

'!Ype 3 - l"tlX oc Coven~d 'l'lilf~~zuid .'ll 

'lYlJe 4 - Pipe 

Card Col. 

] & 2 

4 - 6 

9 

12 - J J 

. 16 - 20 

23- '2.7 

)() - J~ 

)() - 40 

41 - 45 

Vat· ial>l<: 

Cll 

Cl'I)SS ~ject. 

I dent. tlr). 

De~ct· !t~-~~~ 

!Cquired Cilnl identi(icaliOil chat-aclets. 

A mmbet- between 1 and 200 assiqned lo klentify il 

scc:tion (a sect ion need not he~ enten~d 1nu1~e Utili I once 
pet' project). 

(ltan. 'l'YI e Clwnnc 1 'lypc n11nLoet- (sec aiXNe). 

fk). n( Pit~cs Uonl:>el~ of pict:s (max. 10). 

!\VC \.-Jidtlt of l'ieJ:S fillll o( piet· widths divided l>y llllllllCL" o( pict·s . 

ll<~ iqltt." lk!i<Jht of wall above lit<~ inv~ 1 · 1 . 

I!.:JSI ~ Width H lvidlh o( base (see Fitjtll't~S 6-1 l.lll .' ll n-d) 

1.1. r.ert side s lop.! . 

ZH Hi•Jht side slopt~. 

5 I 7 I •I~ I 2 

• 
• 
• 

~~ '" 9 ~I I Z 

46 - 50 Inverl C:ross Fal I Inve..-t slab lTOSS fall in indtes (see Fiqun~ 6-2 ) t" I·; ~ ll :; •· d w i 1 It 
dtUII, l,YJ•f! ;• (r•fd. lull !if ) 

I .t;<]Cn<l XXX J\.,, Jlli n~:l l\ll -1 
YYV (' ' I i ' ·t Fl I I l I' _. , 

)4 5' ,. •I' 
• • i ---. • . • 
J 4 ~ ~ , . 91 

~ -



• 
I 
I 

LU~ ANl;;tlt.!:i COUNTY fLOOD CONTROL DISTRICT 
UYORAULIC ANALYSIS COMPUTER PROGRAM 

F0515 (FORM NO~ 2) 

CROSS tN CROSS 

Po9t ____ or _____ Oate _ _: ____ _ 

Name ___ ____ __ _ ··-- ·- -·- - ·- --- ·- -·------

Project_ _ ____ _______ _ - · - -· ·---- -·- ---

HfiGHT lAS£ WIDTII ZL ZR CARD Sf CT. CHAN NO. Of AVE WIDTH FAtLI hd OR 
CODI IDE NT. TYPE PIERI or PIERS DtAUETlR ,., ..... YIPR. Zl YIPR. J) 

''"'· 4l 
YIPR.I) YIPR.fl YCPR. 71 _ YIPR. I) 

I Z 

~D 
rrD 

~· 

I,J .... 

1 a 

"· 34 5 1 8 !A I z 3 45 6 7 It I~ I 2 ] 4 5. 7 [e t ~I ~ 3 4 5 ,. ~~ I 2 1 4 5 • 7 It IR I il .. 5 & 7. '~ I Z 14 5 • J I 

• • • • . . • • . . • 

11 
\:f~ II !il 1~!1 De "' ~ ::.f IY ~ 't l • . y ~ . ... . Yll • IllY· 1 l . 1 '( • y 1 • 1 y • 
::{~· . • ·:l · . ; .. • • 

34 ~ . 7. ~~~I Zj3 4 5 ~ ' -~ ~ ~'' Ia 1.1. ll I -II It~ 

CI _IJI.!~~E;L C~_? ?I ;:C.~r ll~-f I!~FlN~'l~l<:!l C!.\_R:!) ' CD' (ItTegulat· ) 

'IYJ.>e 5 - I tTe<_Jt tla r 1 open 
'l'ype 6 - JL-.-egu.l a r I cove L- t.~ 1 

• • • • 
t 2 , .. ~~~ Jjl ~~~I '4 

' & 
J I ~~ I Z '"' 

NOn: : A points (l"l ~i) ~ -itnl i s tU Jtlited in coujunclion with e very Cl> ccu ·d t o ccJit•dcte the 
defi niti<Jn of an itTPqu lat: cross sect i on. 

Card Col . 

1 & 2 

4 - 6 

9 

Vad ald e 

Cl> 

Cross Sccl. 
!dent. r-Jo . 

t l1a n. 'type 

12 - I J No. ol I' i c~ l ~; 

· ~-~<:r:lE!.i~! 

Hequit-ed cat·d identification chat·ilclets. 

1\ 111111I)P.r between 1 antl 200 ass iljllL'< I l o i.denti fy <I 
section. (/\ section need not be entere d more 
th<m once per pt·oject) . 

Cl1illlllC l l ype lllrtnl :lf'.)l- ( SCC ill .C>VC ) • 

Ntmlhet- o( piers (max. 10). 

16 - 20 Ave ~vidt 11 t •f P iers !:it lll u ( pie1· widths divide d lJy lllUI~>e1 · of (li en; . 

) ) - BO Y (PHi) fn~n '11te e l evation of the bottom n[ the pi t:!l· alxwe lltl ! 
i = l to i =1 0 x-a xis, (max Y(PR) = 99 . 99) 

/\11 piet·s an~ assulle<l to have equal lop e l•!valic>n. 

~. 

1-'or. an in-egular secti on with piet·s t.l1e X andY axi ~; 1111~ ; 1 
be the san~ for cross section and pier coordinates . 

• 
J I 

l.eyend XXX 1 XX n~qtli n!cl dat. CI 
yyy, yy npt. i ()1\ll ) <lc1lil 

tid 

,~ 

YIPR . I) V(PR. IO) 

I Z 3 4 5. ,. •I 
• • 

11. -· -
ll. 

• . 
I 2 '4 ~" J I ~~ 

c-) 

~ 
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, ... 
COH 

L.OS ANGEl-fS COUNTY fLOOD CONTROL DISTRICT 
ttYDRAULIC ANAL YSI~ COMPUTER . PROGRAM 

f0:)1~ (fORM NO. 3) 

AOh ~: Pt. lh11 I "· ...... Pt. I h,wl "· lhl,, aut. 

I IN Ill XIII y Ill XCII Ylll xcn YCII XC II YCU •• 

fa~t Of __ Dalt-----

Name ______________________ ___ 

rrojtcl 
Pl . .... ,, 

XII I Ytlt 
. I z s .. ~· r~ •4 I I J 4 '' r 1 ·~ I Z J 4 ~~ l~ •A I Z , 4 16 ~~ ~Ia t z ,. s~ l I ·~ I Z J4S l. 111 I Z , . I I J I •! I l , 4 II J I •ll 

w 
0\ 

,, • . . 0 . • I • • • 
, ' 51><~ ')()( j(~ .. ~b( '1. • ljj I( ~. r.c lwc r~. f.,-1, .,. . ~~ I. • 1 1 11 • ·n l • lll II • 111 II • 
, '$ • . . • I . . • . • 
I Z S 4Si , .. 2~ • z , . ,, ,. ·1 I Z ~~ J ' 

ril tl I Z , 4 sl6 II I• ·12 I iZ Is 1 '~ ~· al~ Ia I:~ l!ol·i~ r~tt It~ • l ;sl4 f$4 ' Itt• 
ilTe<Jnl a t· Clwnn~ 1 Cw ss !;cctio n Po i n ~-~ p~, Y ~ 9r~ " ~'1~". 

'lht ~ P I'!.> can) is ust~d i n conjunt:lion wi th t he Cll canl t o de(ine i r.Tetjtll a t· ch<mne l ct()ss sections 
(Chan. 'l'yJ ~P. lJo. Sm· No. 6) . 

cm·d Co l. VilrialJ l c ~~;r~l~~-~~~~ 

* 

1 & J 

4 - 6 

., - 0 

9 - (ifl 

l'TS 

Ct·oss Sec t. 
l<ient. No. 

No . o ( Po ints 

l't i(X,Y) 
x(i), Y(i) 

Required c a r cl identificati on charuc t et's . 

'11te n11nber as siyned on the CIJ can J. * 

Spe cifies the mmtber of (X>ints i (X,Y) in iJ c t oss sec t.i on . * 

'l11e X anci Y coonlinalc s o f lite po ints in a c t·o!>!; S(~c li on 

ente rerl in consecutive ot~det· fr·an left to dqh t. 
(mininun 3 pts and •n.uinun o f 99 p t s). 

r I !<Jl~ l v. l XXX, XX l ~ t ' 'Ill i r cd 1);1 I i l 

YYY , YY (\ >tiona ! Da t <l 

l( nore than o ne I ine (canl) i s r eqni red to define a c n >ss sect ion t he Icle nt . tl<> . and 
the No. of: pts. il re entered on the fit·st line (card). 

I~ 1 ~fs •IS ~ •It ~~ 

-a 
--t 
t-'l 
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2 
3 

w 
(X) 

LOS ANGELES COUNTY FLOOD- CONTROL DISTRICT 
Po11• . Of 

Nome 

IIYORAULIC ANALYSIS COMPUTER PROGRAM 
. f0515 (fORM NO. 4) Project 

0 0 at Syete1n 0 
Cord tleodworllt foe lor 

I I , 4 !I 6 7 8 II A I 2 J 4 II I 7 I 86 I 2 , 4 !I. 1 • •Ia I 2 J 4 II I 7 I I 3 I I ' 4 
• 8 r 1 I 8 I 2 J 4 5 • 7 • •18 

f. f. ,..,. 1-'fo • ' - -
1 '1 lT '( 1 • 1.Y - - .. 

l i r 
~ l 11 1 1 l . l ' • 

alb •I~ 
- - r; II •I~ •18 1 r l • :1. 7 I I I , 4 I I J • I I '4 8. 1 • I 2 ' . 0. 1. I t , 4 e • r ' I Z ' . I I ' . •I& 

Q q~~ ~~~ 

'l'lle f i rsl Q canl i~ a , - (~ l ' • ire<l ciln l l o speci fy t-he Q at lhe head,o~ot·k s. 

Ca n J Co l . Va d abl e r~~s~r. ipt ~()~~ 

0 Hc qu ired can] identHicati on c ha rac t e r. 

1 1 - 1 n () a t S .ll . (.) in c f s at the llcadvJ~:xk s . 

~eC:C)I~l, 'll ~ i n ~ --- 11l11 Q G H"ll 

'J'hes~ .:11 ·e opt· io na l c<tn b u~;cd t o obta in w.s./lll.J l pt·ofile s f o r diffe n :! IIL [J ew t· a t e~; 

in the sys t em (see ~ ;(!C • . L3. J fm.· pt.n ]t ·am limi t ation) 

Card Col. 

1 

11 - 111 

2 1 2~· 

Vari allJ e 

Q 

Q at S .fl. 

(! filcU ,,. 

~_sc;r)e~i~ 

(1(!(.)\li red canl identifi cation chm·ac l e t. 

t-Jew Q at \111! system he allNo rks. 

1\ uul ti pl i e t · which a l ten ; a ll l d l t~tcd i nfl<M i11 
l11e sys l .c m. 

-----

·I 2 , 4 I I 

- - ·-

I 2 , 4 8 • 

IA :qend XXX,XX H<!( JIIit t~ l IJcll ·l 
yyy , YY c, >I: i 1 m1 I na t cl 

0011 

- ·--

, .. ·~& 1 a J 4 0 I 1 I. Bl 
-

- - - - -

r • •1£1 I 2 I 4 I . ' • ' A 

~ 
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Control Cards 

The District user need generally not be concerned with t."le control cards. 
Hc:wever, if additional data on specific runs is required the following options 
are provided. 

Control Card No. 1 - (trace switch card) 
'Ibis is a required card that is placed ahead of the title cards. A 
"0" placed in CC 1 results in the regular carposite water surface 
profile printout. (the District 1 s Data processing center always 
includes this card with a 0 in CCl unless otherwise instructed.) If 
"1" is placed in CCl the element file will be inclUded in the print 
out. 

Control Card No. 2 - (JDEBUG) 
This is a required card that is placed imnediately before the Q CARDS • 
A 0 (zero) is placed in CCl results in the regular cxmp:>Site water 
surface profile printout and plot. ('!he District 1 s Data processing 
center always includes this card with a 0 (zero) in CCl unless 
othetWise instructed) A "1" placed in CCl results in the regular 
o::npJSite watersurface profile print out and plot and in additioo 
prints out the lower and upper stage profiles and prints catputa.tional 
flew. A "2" placed in CCl results in the regular conposite water surfaee 
profile print out and plot and in addition prints out the lower and 
upper stage flew profiles. 
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: 
; Loa Angelea County 

Flood Contro l District 

DATA CENTER JOB ~ORX ORDER 

DArt 
..... 
"" 
;~.,(1~ 

PATE WANTED :5 Qo""'~ 

DIVISION D-6r :~t ' c. -..J 

IPROGIW'l Ho. +o &\ 5 ~ 
Punc:h -"'0 Verifv ;.... ~ Ql 

-' Reoroduee • 
" Correc:tiona ~ 
'a' 

Intert~ret " :.: Sort 
..Q 

Herae 0 
~ Comouter On-line -.... 

Off-line l.istina 

SPECIAL INSTRUCTIONS: 

L&:~o .. '"'"T C.~o I C:, A 

9 ~Q 

~ NAME G:.Aa,...,,~ r'_..o..._~ ... 
• II >. PHONE ~oe~ == c::' 

ROQi " I ';l '3 -t!= 
Clii 

•n• I'CO 11'1 





!:-" 
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"-OS ANGELES COUNT)' FLOOD CONTROL DISTRJCT 
HYDRAULIC ANALYSI~ COMPUTER PROGRAU 

. FO~I~ (fORM NO. 2) 

Pate ~ 01--2-_0Qit ') {;;!.I/ , 'J 

~Gmt C.n'}" ,,..._. J · P-£-o a ,so.._, 

rrolf'' ..., . ~ :l () '").. 

CRosi ~~055 uaol llct. CHAN NO. OP .&VI WIDT.. HlJ:Hl IAK WIDTH ZL z.. FALLIIa.) 

CGMI
11

::~ "'' •••• Dl Pli•• DI&Mitn t-yu;,.~ ,,, ... ,, Yiiita• '''"·•• '''"·" Yl~llll '''"·'' YIPa.lt YIPII.It YIPa.eoa• t-~.: . . r - - 1 - ~ · r- 1-~,-.- · arr:- · · 1- ,-,- I·.- .---- -~ ..-,-r-1~ 
6 

Etf:
'.; '4 s ~~I 1~ 1 ~ .': n ~~' :

1
: • ~'~: : s ~; ::' 1 ~ _' ~:;; 'J: t 1 ~: 4 o: 1 ~ t .... • ~'.-:..,• ... s .. ',_'.._~ ... •-ll'tH' ~~ ... ~ ... •+s-+-ll-'te:+•.,~ .... ~:..,a..,1 :..,4..-.5 ..,,+'-.r-.' ~•1 ... 11 

D .::;t :: :·: : ::1·:. . ;:: ·: h ·I~ :;: _:;· i! . I • • • • c! ,! c! t- t-+'+--~·~ ·- - f: :. :·.· - - !+ ·:.;. :<1::· ,--- ,- ,- ,- -
c: D l ·: ... :: 11.1 ·:t=:: :: ·. • :: ::: IS: • I~ :~: ::: • • • I • • • • • 1- • • ........,~·.._..~ · · · ·. I' ···r · ·· 1• ·. ;.· ~~ - ·.· ·.· - ~ - - 1- t• t- - r- -. 

4 CD -. ~~ .;t~ :\} }~ 1 :;f ~ t 1~ {) t II · lo t-' .!. f 1 1 
t -MI-'t-t--l · · · 1:' · r - - :::!;:: • • - t• I • · - · ,-

·t-' · -- ! • ·· f.-! · -· ! , -. -- t 
-I . . . ~ - - - -t! ! - ~ - ~ - f! -1- ~ 

. -:'r ·: . . . • . . . . . . . 

: m ~ - iit - ~ -~~~- T = ~ - ~ :: ~ ~ - -~ - - ~ '~ - --1: ... ~:: ~ :~[ 
,.. ···~<- . • ·r- ,~ - ·r .. - - -. --- -~ . - I' - ~ ... 

J ~ i, ~ : I -J -ltl T ( T J: ~ + ~ {·-· _: ~ -: : 
. . . . ' . 
• · • -· - - · -- - ·- · ·· · -1 - ·r·· 

• 

~ 

·•i! 

~~--~-! ....... 
-.!LL 1.1. J! --! A-·-.• -·!.. - . .! . ... - .• _.! 

! .: ' f- ! ! . . ! ! 
• • :j:·. • t· • • • • • • • 

~r.~.I·L~~Lil; ,l.;t~k~~, ~~:~.~~~.f .. ~' i.: I~ L ... ~·~I.~ •• ~~~.~ II~ ~lLt.LT.i&llt.t;1.t.~.l 
! • -t-t-

-~4+- • 
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a 111 
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_!_I" -
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II I" 
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r-!!-
14 ·~ 
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II I" .. 
17 rea 
II 

20 ra.--- - - -
22 

1-- -
Rl 
l4 
2D 

I Z ) 4 0 

e 1 

.. -

e 7 

~OS ANGELES COUNTY FLOOO CONTROL DISTRICT 
HYDRAUl-IC ANALYSIS COMPUTER PftQGRAW 

FO~I:) lfORN NO. 41 I 

Q Ol Sr111111 Q 
lleodwOJke Fotlor 

II II lA I 2 , . I I 1 I II I 2 ] 4 II e 7 I II ~ I I I • 6 I 7 I II 1a I • I 4 e • 1. •18 I 2 I 4 1i 

15 1 l'i • i 
-

• • -
• • ~ 

• • -
• • -· - -
• .!. -· - 1- -

• • - - - - - - - -- -- -
• • - - - - r-. • -- -
• . - -
• • 1- . .. - -
• - • I-- -
! ! 

• • 
• • 

-

- --
- t-

- - - - - -
r- . - . - - 1- - - - - - ·- . - - - - - - - - . 1- --

-- - ·- - 1- .. -- - - · I- - - - --
.. - 1- t- - - - 1- - -

- - - - -- -- 1-- - - - . -·- 1-

I- - . - - - - - - . - ~ - - - - - - - - - - - - - -

lb -
r~ I I ~~~~ I II I l , 4 e • 1 II II I Z ) 4 0 e 1 . " z J 4 :1 II 1 I I ) • e 6 ' I II I l 3 4 II 

f'~II·~OI~OIIf il I~ l /1 'j 

H~llll C:te~YH-4 \.1 • p -e-f?j!-a,6.0~ 
rr•tttl No . 5~o~ 

- -~ - -- -- -

• 7 • • 1 r I 4 .. ' • • I& 1 3 a • •• 7 • •II 

-

- --
- - - - - -

- - -
- - - - - -

- - - - - - - -- - -
- - - - ·- - - - - - - - - -

II J •• I! I l J 4 I li , . • 131411!~·~ 



Lo~ Angeles Count y 
Flood Control Distr i ct 

DATA CENTER JOB WORK ORDER 

DATE ~ /'l!>/1~ 

IDATE WANTED s. """' ... 
PIVIS!ON o~$''"'~ 
PROGR.Al-1 No. ..;..-os\5? 

Punch 
":) 

Verifv " ..... 
R@produe~ Ill 

J 
Corrections 

z; lnter_11ret 
:: 

s~rt 
..::. ... Me rae 

ComDuter On· line 
Ofi·li ne Li sti nr;~ 

~PEClAL INSTRUCTIONS: 

L."' .,..,. C.a~o IS ,:I. 

9 c..a~P 

--

-

~ 

~aH.•~ J. ~~a~'""' c:J NAME ..... 
en 

14-0 ~:, Gi >. PHONE :::c 
~ 

ROCl't c:J \~:;--E:-
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l-OS ANGELES COUNTY FLOOD CONTROL DISTRICT 
HYDRAULIC ANALYSIS COMPUTER PROGRAM 

f0515 (fORM NO. I) 
~:~. b%1n ~rl/lfd;~~ 
Project .B.:~I/o!Jd Creek 

t12IJI4I:tlil7ltlt IJ.h lzlsl•l:~liiJit ~~~~I•IZISf4f:lfif7falt~fllaJsi4J~liliTiliJ~i•IZISI4fii11FIIItl&l•lzlsl4l:t~l' I•I•UII•IZISI4IIIilrlaltl.lh lzlsl41:1l•l!I!ltJ 
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~ 
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!_ ' :· ~~II •: . .I /j J . t ~ .-. ~ ; . - . - - - : . . .. . - : . . - : . - : . : : ,. K :: ~ .. . -- . . . --- --. --- --1- - - - ~ -•o . • • • • • , • 

H h --: - ~ ~ ~ ~ ~ - - J -~I~ . . ~· ~ . = - . -_ .. ~ _- ~ _· . .. - • - . . . ·- . : .. t- . : - . ~ - . -· ~ :• 

-t-t~ 

r-
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t-

7, p 1.- .· ~ r- r--iJ l ~ II · - - - --- -- · - · - · - - · - - · t- - - ·· - - -
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~OS ANGElES COUNTY FLOOD CONTROL DISTRfCT 
HYORAULIC ~NALYSI~ COMPUTEJi PROGRAM 

fO~I~ (fORM NO. 2) 

Po9• 2 orLocue 2/2 gjz~ 
~amt c54f!Cjn J. Shah; n 
froJec;t Bal/e>og Cree J;; . 

CAac! c,~'g_llCHAN ~.;- 0~ AVI WIDTif HIJ:HJ lAM WIDTH IL;__-f-_I_;,R,;......_-1=-==:~:.;~L;::.t~--:---:-r-:---:--w--:--:::;r-:---:-r-::--~-.--:----, 
'caM '7,:." ll~l PIJ'II _ap fl&•• DIAIIITU . YIN.U _ Yl,.;_lt YCPall ,!IN.41 YIPII.It YIPilel YIPII.ll YIPII.It YIPII.tt YIP .. IOt 
12 4l~~~~ljiZS!!6Jit~~2S41tJ~!aii 1i~Sil~t 12141iJit 12J4~illl 12141i11tAtll41tJII~ 

I ~ D :J :: ' :;: ( ::~It::: . • \~\ "' • II" ~:: t -~ ~ • 'a - ~ ' ft. ~ 1 0 • - ' - c! L_ - • • - • • 1--+-- .. - .... ~ 1'.: - - -- - ~t-rr · --· .. .. ,- .--
L ~ D ::;~:::: ~ : ::: ' ::: ::: • ~ ::: ::: • (' ::: } ~ • ~ ~~ I ~ 9 t! ~ • ' • t! • • t-t-'.....-.-t r-, co - :t::: ~ \H1 D :H'- l·~~ {'\ 1~-. t'l - ;u~: ~lc'>~- ~ .~ ~~.~0 - - t! • !f- t-! ; : • .-t-t---t-' -t-t 

~ ~ ~f ~t I-lk~~ -fl 1- 11 t < i - ~ t --~: 1< :; - ~ -~; ~ T .. 
t-!_ m -~~~ ~:-:;:: r_ ;::1:::: - • - ;::~:: . . . ::;:.{ - t- - I - . . ! - - - - - - - . t- r; r - - . ~ - - ~ - t-

_!_ ~11! :\l[:: _n: ~j) . ~ :t:: ~ ~:If - 1; ~ ! - t ·- : . : :I- : . - I; -. : ~ 
~ ~! :1::: r.L: :}( - ·- tL . ::b t- - {~-~: - · - - .. . - . - · t - - - t-- t"' - ~ - 1- rt-~ 

~1nr 1 ~ : 1<: IIi LlJ _r "I( T 1 ~ :L ~! ~ -J -1 _.i } 
1 
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~OS ANGELES COUNTY FLOOD CONTROL 
HYOfiAUI-IC ANAL ¥SIS COMPUTER PROGAAW 
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8.1 OUTPUT DATA DESCRIPTION 

8.1.1 Normal Output 

a) Listing of channel cross section definitions (CD card data) 
b) Listing irregular channel cross section points (PTS data) 
c) Listing of element input data 
d) Listing of title data 
e) Listing of computed water surface profile or pressure gradient data 
f) Plotting of the coDduit and water surface data 
g) If additional Q's cards are inputed then multiple output will occur 

for each set of Q's 

8.1. 2 Optional Output 

Program F0515P will provide, in addition to the above output, a listing 
of all lower stage water surface profile points and all upper stage 
water surface profile points. 
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9. 1 ERROR MESS~GES AND EXPLANATIONS 
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9 .1. 1 ERROR MESSAGES IN EDITING THE ELEMENT CARDS 

1) THE ABOVE SYSTEM OUTLET WAS FOUND TO BE IN ERROR 
ELEMENT NOT EQUAL TO 001 

The system outlet must be the first element to be processed. 
Check order of input to make sure the system outlet card follows 
the title cards. 

:n THE ABOVE INPUT CARD DID NOT CONTAIN THE REQUIRED DATA 
XXX 

Check the data on the input card with the input documentation for 
that element to make sure all the required data is present, see a 
programmer if data is correct. 

3 ) THE ABOVE INPUT CARD CONTAINED AN INVALID ELEMENT Nl.JMBER 

The above card contained an invalid code in the element type iield. 
Check input field with input documentation description and correct 
data. 

4 ) THE ABOVE ~PUT CARD CONTAINED AN INVALID STATION 

The station on the above card was not in sequence with the 
previous station.s. The value was less than the station of the 
previous element. Correct input data. 

S ) THE ABOVE INPUT CARD CONTAINED AN INVALID INVERT 

6) DURING EDIT PHASE XXX ERRORS WERE ENCOUNTERED -
PROCESSING WILL NOT START 

The number of errors in the edit phase is printed. The calculation$ 
will not begin until all edit errors have been corrected. 

i) ~0 EDIT ERRORS ENCOUNTERED- COMPUTATION IS ~OW 
BEGINNING 

This message indicates that all of the input data was correct and 
processing calculations will begin. 

8) A BLANK INVERT WAS GIVEN ON _.L\N ELElllENT c . .;.RD 

The above card was required to have an invert but none was given, 
check and correct input data. 
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9 ) INVALID SECTION NUMBER ON ELEMENT CARD 

The section number given for this element is not between 1 and 200. 
Correct input with correct channel number reference. 

1 0) SECTION NUMBER fLo\D NO DATA FOR CHANNEL DEFTI'HTION 

The section number on the element card refers to a section that was 
not defined or that was labeled as being in error in editing the channel 
definition cards. Check the channel number and the results from the 
channel definition editing. 

11 l SECTION NUMBER HAD NO DATA FOR CROSS SECTION 

Same as Message No. 10 only for cross section data instead of 
channel definition data . 

12) THE CHANNEL DEFINITION REFERENCED DID NOT CONTAIN THE 
REQUIRED DATA TO BE USED IN THIS ELEMENT 

There is a conflict between the data in the channel definition used to 
describe this element and the type of element being described. Check 
the restrictions for this element and make sure the channel definition 
selected has applicable data. 

13) THE PREVIOUS SECTION OR CHANNEL DEFINITION DID NOT 
COINCIDE WITH THE DATA UTILIZED IN THIS ELEMENT 

There is a conflict between the data in the channel defintions of the 
previous element and the current element being used in the element 
being described. Check the restrictions for the element type and th~· 
channel definition data used. 
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9. 1. 2 WARNING MESSAGES IN EDITING THE ELEMENT CARDS 

1} THE ABOVE ELEMENT CONTAINED A.~ ~VERT ELEV WHICH WAS 
NOT GREATER THAN THE PREVIOUS INVERT ELEV. 

Check the inverts on the preceeding and current elements to make 
sure they are what you want. Program assumes data is good and 
continues. 

2 ) WARNING- .WJACENT SECTIONS ARE NOT IDENTICAL -SEE 
SECTION NUMBERS AND CHANNEL DEFINITIONS 

The two acijacent sections are supposed to be identical. but if onlv 
the channel height varies it is alright. Check channel definitions w 

to see ii data is correct and only height varies, program assumes 
data is correct and continues. 

3) WARNING- PREVIOUS SECTION NUMBER WAS INVALID OR 0-
SEE PREVIOUS DESCRIPTION 

Previous element should have been flagged as being bad so the 
data passed to this element is zeroes. Processing for the other 
elements continues. 
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9.1. 3 ERROR MESSAGES IN SEQUE~CE CHECKING THRU CHANNEL 
DEFINITION DATA 

1) ::.10 SYSTEM HEADWORKS CARD - CANNOT TELL WHERE THE START 
OF CHANNEL DEFINITION DATA IS - ?\0 PROCESSI~G 

There must be a system headworks card at the end of the element 
cards just preceeding the channel definition cards. Check input data. 

:n CHANNEL DEFINITION DATA (CD) DID NOT FOLLOW THE SYSTEMS 
HEADWORKS CARD - CONTINUING TO LOOK FOR CD OR PTS 

There must be at least one CD card following the system headworks 
card, and all CD cards follow the system headworks and come before 
the cross section points (PTS) cards. Check input data. 

3) ~0 CHl~NNEL DEFINITION (CD) OR CROSS SECTION POINT CARDS 
(PTS) WERE RECOGNIZED - CHECK DATA 

There must be at least one channel definition card following the 
system headworks card. Check input data card code columns. 

4) ~0 CHANNEL DEFINITION CARDS BEFORE CROSS SECTION 
POINT CARDS- CHECK DATA 

Check order of input cards. Element cards ending with system 
headworks must be followed by at least one channel definition card. 
Cross section point cards follow the channel definition cards. 

5) INVALID CHA....~NEL Tl:-pE ON CHA.T'\NEL DEFINITION CARD 
!TYPE = X SECT = XXX 

I TYPE is the channel type requested and SECT is the section number 
the channel type is specified to define. Channel type must be a number 
between 1 and 6. Check and correct this CD card. 

6) ~0 CROSS SECTION POINTS ENCOl:!'TERED - ASSul\1E NO 
IRREGULAR CHANNELS 

No irregular channels or cross section points are indicated for 
this problem. This is a warning message. Processing will continue. 

i) !~VALID CARD CODE ENCO'(..TNTERED WHILE PROCESSrnG CD AND 
PTS CARDS CODE = XXX 

After the first CD card a card was found which did not have a code 
of CD or PTS. CODE indicates the invalid card code which should 
be corrected or placed in the correct order. 
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8) NO SYSTEM HEADWORKS CA.RD BEFORE CHANNEL DEFINITION 
OR CROSS SECTION POINTS 

The system he~dworks card was omitted or is out of sequence. It 
should be the l~st element card and should immediately preceed 
the channel definition cards. 
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9.1. 4 ERROR MESSAGES IN SEQUENCE CHECKING CROSS SECTION 
POINTS CARDS 

1 ) INVALID OR MISSING NUMBER OF POINTS V ALGE - MUST BE 
BETWEEN 3 AND 99. CODE = XXX ISECT = XXX NO PTS = XX 

The number of points value is in error or the card is out of sequence. 
make sure this is supposed to be the first card of a cross section for 
the section pomts. CODE is the card code, ISECT is the section number 
and ~0 PTS i s the number of points indicated. Correct the invalid card 
and resubmit. 

2) INVALID CARD CODE FOR CROSS SECTION POINTS 

While processing PTS cards a code not equal to PTS was found. 
Either wrong or out of sequence. Correct the data error. 

3) STARTED A~OTHER CROSS SECTION GROuP BEFORE PREVIOUS 
GROUP W AB COMPLETED. 

A new cross section group was indicated (no of points was given) before 
all the points indicated by the previous the number of points were read. 
Check card sequencing and make sure the number of points is only on the 
first card of a section and is corre.ct with the number of points to be read. 

4) SECTION NUMBER IS L~VALID OR :\USSING - MUST BE BETWEEN 
1 A~'JD 200 CODE = XXX !SECT = XXX NO PTS = XXX 

The sectio"l number giYen is in error. CODE is the card code, !SECT 
is the invalid section no. and NO PTS is the number of points. Correct 
the invalid cross section points card and resubmit. 

5) END OF FILE BEFORE ALL POINTS WERE READ ON LAST CROSS 
SECTION 

The last input card was read before all the points indicated to exist 
in the current cross section were read. Supply the remaining cross 
section points cards to co:t:lplete the section or correct the number 
of points indicated to define the section. 

6) END OF FILE 0~ CROSS SECTION POI?\TS 

The last cross section points card was read and processing in this 
program is completed. 

7) NO CHAl~NEL DEFINITIO~ RECORD FOR THIS SECTION CODE -
GOING ON TO NEXT CROSS SECTIO~ SECT = XX..X 

There was no channel definition or an invalid channel definition was 
given at the corresponding section number so no processing is done on 
these cross section points. 
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8) MISSING NUMBER OF POINTS FOR CODE XXX FOR SECTION XXX 

The first card to describe the cross section points of a section did 
not have the number of points value to indicate how many points are 
to be read to describe the channel. Make sure this is supposed to 
be the· first card of the section pomts and supply the number of 
points value for the section: if it is not supposed to be the first 
card of the section points put the cards in their proper sequence. 
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9.1. 5 ERROR MESSAGES IN CHANNEL DEFINITION PROCESSING 

1) SECTION NUMBER INVALID OR MISSING. DATA CANNOT BE 
WRITTEN TO THE OUTP't.JT FILE 

There was an invalid section number on a CD or PTS card. Section 
number must be between 1 and 200. Correct invalid data. 

2 ) INVALID VALUE FOR THE NUiviBER OF PIERS - MUST BE BE'IWEEN 
0 AND 1 0 IF GIVEN 

The number of piers on the CD card is invalid. Correct the invalid 
data. 

3) AVEltAGE WIDTH OF PIERS IS INVALID OR ::\OT GIVEN WHE~ 
THERE IS A VALUE FOR NUMBER OF PIERS IN THE CHANNEL 

When number of piers is given there must be a value for average 
width of piers. Correct whichever field is wrong. 

4) CHANNEL HEIGHT IS INVALID OR IS NOT GIYEN 

Correct the height data in the channel definition. 

5) CH&.~NEL DIAMETER IS INVALID OR IS NOT GIVEN 

Correct the width data in the channel definition. 

6) CHANNEL WIDTH IS INVALID OR IS NOT GIVEN 

Correct the width data in the channel definition. 

'i ) THE~E IS A DIFFERENCE BETWEEN THE ::--.l'O . OF PIERS AND 
THE NUMBER OF VALUES FOR PIER DEPTHS 

If fewer depths are given for piers in an irregular se~tion than .the 
number of piers iridicated. then the remaining pier base values must 
be added even if they are 0. 0. If more depths are given only the 
amount up to the number of piers declared will be considered. 
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9. 1 . 6 ERROR MESSAGES IN CROSS SECTION POINT PROCESSING 

1) ENCOUNTERED A POINT WHERE X= 0 ANDY= 0 BEFORE ALL 
THE INDICATED POINTS WERE PROCESSED - ASSUMING ERROR 

Only the first coordinate of the cross section points can be 0, 0 -
otherwise the program cannot distinguish between blanks and zeroes. 
If point desired is 0, 0 use • 01, . 01 for approximate data. Correct 
invalid data. 

2) THE CROSS SECTION POINTS ARE OUT OF SEQUENCE FOR AN 
IRREGULAR OPEN SECTION - MUST BE COL'"NTER - CLOCh\VISE 
FROM MINIMUM X 

Check the sequence of points on the cross section point cards for 
the data which is out of order. 

3) THE CROSS SECTION POINTS ARE OUT OF SEQUENCE FOR AN 
IRREGULAR SECTION - MUST BE COUNTER - CLOCKWISE FROM 
MINIMlni X 

Check the sequence of points on the cross section point cards for 
the data which is out of order. When maximum X is reached the 
following X values must continually decrease. 

4) MAXIMUM Y IS NOT AT EITHER SIDE OF .AJ.~ OPEN IRREGULAR 
CHANNEL ASSUMED BAD DATA AND PROCESSING IS STOPPED 

For some reason maximum Y was not at the end of an open irregular 
channel. Check input data and correct if wrong, otherwise see 
programmer. 
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9.1. i COMPUTATION ERROR AND WARNING MESSAGES 

1 ) I~VALID RECORD CODE IN XXX, IREC = X, ELEl\IENT = XXX; 

The subroutine, record code, and element number are printed. An 
invalid record code was encountered, the record code value should be 
between 1 and 9. This code is set internally in the edit phase so it is 
a program problem - see programming staff. Processing is stopped. 

2) \X.'ATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS 
INVERT ELEVATION IN XXX, W.S. ELEV = :DJV .-DC; 

The subroutine name is printed. This is a warning message that there 
was no water surface elevation inputted for either the headworks or 
outlet or that the water surface inputted is less than the invert elevation 
causing DC to be the controlling depth. Processing continues. 

3) WENTDS, NO AREA OF OBSTRUCTION IN ELEMENT XXX, Al =XXX, 
A2 =XXX: 

The element number, area in the F.'S end, and area in the D/S end 
(based on depth from the U /S end) are printed. The area in the U /S 
end must be greater than the area in the D /S end. Make sure this is 
supposed to be a wall entrance and that the channel sections are 
described properly. Processing is stopped. 

4) W. S. ELEV. IS 1 0 FEET OR MORE ABOVE OPEN CHANNEL WALLS 
IN XXX, STATION =XXX, D =XXX, DH =XXX; 

The subroutine, station, depth, and maximum open flow depth are 
written. Open flow depth reached the maximum limit in the program. 
Raise the heights of the channel walls at this point and resubmit. 
Processing is stopped. 

5) OVER 50 RECORDS WRITTEN m XXX ELEI\IENT = XXX 
STATION = XXX; 

The subroutine, element, and station are printed. The oaximum 
number of 50 intermediate points in a reach element have been 
processed. Divide this reach element into two or more reaches at 
the station printed and resubmit. Processing is stopped. 

6) CA.!.~NOT SOLVE QUADRATIC FOR:\1ULA FOR START OF OPEN FLOW 
I~ RCHUS, STATION =XXX; 

The station at the DIS end of the reach is printed. The solution to 
solving the quadratic formula was negative for the length of reach 
in pressure flow. There is no ~elution for this problem (it should not 
occur), if it does this element must be hand calculated and the other 
elements can be run with the hand calculated control depths. 
Processing is stopped. 
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7) OTLTJP HAS ERRONEOUS PROCESSING CODES, CIS CODE= X, 
DIS CODE = X, D = XXX, DC = XXX; 

The U /S and D /S processing codes, depth, and critical depth are 
written. There must be at least U /S processing in the outlet •. This 
is an internal program error because the processing codes for the 
outlet are improperly set. See programmer. Processing is stopped. 

8) A STATION ON THE t; /S OR D /S FILE IS PAST THE END OF THE 
REACH IN RCHJP. STATION FROM FILE = :XXX, REACH 
STATION = XXX; 

The station from the C /S or DIS file and the station at the "U /S or D /S 
end of the reach are printed. The station on the file is not between 
the U /S and D /S ends of the reach. This is an internal problem, a 
station computed in U IS or D /S processing is in error or the value 
for the number of U /S or DIS records written is in error. See 
programmer. Processing is stopped. 

9) THE KNOWN DEPTH EQUALED THE N ORM..<\L DEPTH IN BERNLI, 
DEPTH= XXX; 

The known depth is printed. This is a warning message that normal 
depth has already been reached. The depth at the end of the reach is 
set equal to normal depth. Processing continues. 

10) THE UPPER A...N'D LOWER LIMIT VALUES C..<\LCULATED IN BERNLI 
WERE THE SAME, LOWER LIMIT =XXX, UPPER LI:VIIT =XXX; 

The values from Bernoulli's equation based on the lower and upper 
limit depths are printed. This is a warning message indicating that 
depth cannot be found by Bernoulli's equation and that the upper and 
lower limit depths are the same. The depth at the end of the reach 
is set equal to the current known depth. Processing continues. 

11) THE VALUE TO SOLVE FOR DEPTH IN BERNLI IS NOT BETWEEN 
THE UPPER AND LOWER VALlJE LIMITS, DESIRED VALUE= XXX. 
UPPER LIMIT VALUE= XXX, LOWER LIMIT VALUE= XXX, UPPER 
LIMIT DEPTH= XXX, L OWER LIMIT DEPTH= XXX: 

The value needed to solve Bernoulli's equation, the upper and lower 
limit values from Bernoull.i 's equation, and the upper and lower limit 
depths are printed. This is a warning message indicating that depth 
to solve Bernoulli's equation cannot be found between the limits where 
it is expected. Depth at the end of the reach is set to the current 
known depth or to normal depth depending on whether the desired value 
to solve Bernoulli's equation is greater or less than the prescribed 
limits. Processing continues. 
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12) THE XX FILE DOES ·NOT HAVE DEPTH AT THE HYDRAULIC JUMP 
IN JUMPR: 

The l ' /S or D /S file is printed. '!'he station of the hydraulic jump 
cannot be computed alth()ugh it is indicated to exist because the U /S 
and D /S force curves crossed. The actual location of the jump is not 
included on either the U /S or D /S file. This is an internal problem 
and should not happen. Check U /S and DIS reach processing to see 
if they are valid (print switch = 2) . See programmer. Process ing 
is stopped. 

13) ::JO INTERSECTION OF FORCE CuRVES CO'C'LD BE FOLIND FOR THE 
HYDRAULIC J 'L'MP IN JU!\1PR ; 

A hydraulic jump was indicated but there was insufficient data on the 
U /S and D /S files to locate the point of intersection. This is an 
internal problem and should not occur. Check U /S and D/S reach 
processing to see if they are valid (print switch = 2). See 
programmer. Processing is stopped. 

14) THE FORCE AT THE HYDRA1JLIC JU?.IP IS NOT BETWEEN THE 
FORCES FRO:i\1 THE L'"PPER AND LOWER Lll\1IT DEPTHS, L"PPER 
LI1llT DEPTH = XXX, LOWER LIMIT DEPTH = XXX, UPPER LIMIT 
FORCE = XXX, LOWER LIMIT FORCE = :X:XX, FORCE AT JUMP = 
XXX IN PPMDEP; 

The upper and lower limit depths (depth from either side of indicated 
hydraulic jump), the upper and lower limit forces, and the force at. 
the hydraulic jump are written. The force at the jump should be equal 
or between the forces on either side of the jump but t..~is was not the 
case. Either t he force given for the jump or the points given from 
the U /S or D /S file adjacent to the jump are wrong. Check the U /S 
and D /S files for valid data (print switch = 2 ). This is an internal 
problem. See programmer. Processing is stopped. 

15 ) THE TEST DEPTH EXCEEDED THE 'C'PPER LIMIT DEPTH BEFORE 
THE FORCE AT THE JVIviP WA!3 REACHED, TEST DEPTH =XXX, 
UPPER LIMIT DEPTH = XXX, TEST FORCE = XXX, JUMP FORCE = 
XXX IN PPMDEP; 

The iterated depth , u;>pe!" limit depth, iterated force, and force at 
the hydraulic jump are printed. The depth causing the force at the 
hydraulic ju:np should be equal or between the depths on either side 
of the jump but this was not the case. Either the force given for the 
jump or the points given from the U /S or D /S file adjacent to the 
jump are wrong. Check the T.J IS and D /S files for valid data (print 
switch = 2). This is an internal problem. See programmer. 
Processing is stopped. 
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16) ELEMENT NO. XXX HAS DNORM OR DCRIT LESS THAN OR EQUAL 
TO ZERO IN ELMCHG; 

The element number is printed. Either normal depth or critical depth 
could not be computed for this reach. This should not happen, check 
the channel description for the reach element. Hand calculate nor~al 
and critical depths and if they exist in the channel description see a 
programmer because either function DNOR.M or function DCRIT is in 
error. This exists as a warning message and processing will 
continue but will probably terminate before the end of the run. 

1 7) XXX ERRORS WERE ENCOUNTERED I~ SETTING THE PRELI:::Vll~ARY 
VALUES IN ELMCHG; 

The number of errors in analyzing adjacent elements and flow rates 
and computing critical and normal depths in written. These errors 
must be corrected and the program must be rerun before actual 
processing will start. If this message occurs on the same run for 
other than the first flow rate there is an internal problem. then 
see the programmer. Processing is stopped. 

1 8) NO XX RECORDS EXISTED WHERE INDICATED- ELEMENT ~0. 
:XXX IN WRITEN; 

The U /S or D /S file and the element number are printed. The C /S or 
D /S processing code indicated the computation for the element was 
valid but there were no records on that file for the element. This is 
an internal problem with the processing codes. See programmer. 
Processing continues with the next element. 

19) THERE WAS NO JUMP INDICATED WHEN BOTH U/S A..~D D/S 
RECORDS EXISTED FOR ELEMENT XXX IN WRITEN; 

The element number is printed. There was a problem in the jur.--.p 
processing for this element. Either one of the profiles should be 
deleted or a hydraulic jump should be indicated. This is an internal 
problem, see programmer. Processing continues with the next 
element. 

20) A JUMP WAS INDICATED BUT THERE WERE NOT RECORDS ON 
BOTH THE U /SAND D /S PROFILES FOR ELEMENT XXX IN 
WRITEN; 

The element number is printed. There was a problem in the jur:lp 
processing for this element. If the entire U /S or D /S profile is 
deleted then there cannot be a jump and if there is a jump there 
must be U /S and D /S profile data. This is an internal problem. 
see programmer. Processing continues with the next element. 
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21) THERE WERE NO RECORDS FOR ELEMENT XXX IN WRITEN; 

The element number is printed. This is a warning message to indicate 
there was no U /S or D /S processing for this element. Check the U /S 
and D /S profiles (print switch "' 2) to verify this. If there is data 
there is an internal problem, if there is no data check the construction 
of the element. Processing continues with the next element. 

22 ) NO PLOT GENERATED, BAD DATA OR NOT ENOVGH POINTS, 3. OR 
LESS: 

If there are only 3 elements being run no plot will be generated, other
wise there was a problem in processing one of the elements and there 
is an internal problem. This is a warning message and processing 
continues. 

23) ELEMENT NUMBER XXX HAS ADJACENT ELEMENTS WHICH ARE 
IN ERROR; 

The element number is printed. There is an error in the sequence of 
elements submitted (such as bridge exits back to back) which are not 
allowed. Check the sequence of the elements, correct the error. and 
resubmit the data. This is a user error, sequence checking will 
continue but actual processing will be stopped. 

24) XXX DEPTH COULD NOT BE FOUND IN ELEMENT XXX; 

Either normal or critical depth and element number are printed • 
. There is either an error in function DCRIT or DNORM or there is a 
bad channel description. Hand calculate the value and if it is valid 
for the channel see a programmer. The elements will continue to 
be checked but no actual processing will take place until the error 
is resolved. 

25) · IRREGULAR XXX VALu'"ES ARE ZERO OR NEGATIVE, SET XXX 
EQUAL TO ZERO, XXX = XXX, PIER XXX = XXX, IN XXX; 

Either force, area, or wetted pe:-imeter values are printed from 
functions FORCE!, AREACI, or WETPI for irregular sections. 
The appropriate data could not be computed in this irregular 
section. The problem is internal. The cross section points used 
for the computation are probably distorted. See a programmer. 
The desired value is set to zero and processing continues but will 
probably be in error and processing will probably terminate before 
the end of the run. · 
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2 6) PIER WIDTH IS WIDER THAN CHANNEL WIDTH IN XXX, DEPTH = 
XXX, PIER WIDTH = XXX; 

:=:ither force, area, or wetted perimeter, depth, and average pier width 
i s printed. The width of the number of piers at the given depth is wider 
than the channel width at that depth. This is a user error. Correct the 
input data and resubmit . The desired value is set to zero and processing 
continues but results will probably be erroneous and the program will 
probably terminate before the end of the run. 

27) DEPTH EXCEEDS XXX WITH FORCE TOO LOW L~ FORCEM, TEST 
DEPTH = :XXX, TEST FORCE = XXX, XXX = XXX, DESIRED FORCE = 
XXX: 

The iterated depth and force, the maximum or minimum depth, and the 
desired force value are printed. The desired force in the bridge exit 
could not be reached w ithin the prescribed depth limits. The desired 
depth is set to zero and no processing is done in that end of the bridge 
exit. Processing continues with the next element. 

2 8) DESIRED FORCE IS OUT THE RANGE OF DEPTHS IN FORCEF, TEST 
DEPTH = XXX, TEST FORCE = XXX, XXX = XXX, DESIRED FORCE = 
XXX; 

The iterated depth and force, the maximum or minimum depth, and the 
desired force are printed. In DIS processing the desired force in the 
DIS end of the bridge entrance could not be reached within the prescribed 
limits of depth so the desired depth is set to zero and no computation is 
done in the D/S end. In U /S processing the bridge entrance was under 
pressure at the t; IS ~nd so pressure flow calculations will be done. 
Processing is continued for pressure flow going U /S and in the next 
element going D/S. 

29) DESIRED FORCE IS OUT OF THE RA..'N'GE OF DEPTHS IN FWALL, 
TEST DEPTH = XXX, TEST FORCE = XX:X, MINIMUM DEPTH = XXX, 
DESIRED FORCE = XXX: 

See Message 2 8 for DIS bridge entrance only use wall entrance instead. 

3 0) DEPTH IS OUTSIDE THE RANGE OF THE POINTS DESCRIBING THE 
C!L.<\NNEL IN XXX, DEPTH = XXX, YMIN = XXX, YMAX = XXX; 

Either force, area, or wetted perimeter values for depth and minimum 
and maximum Y values are printed. If the depth is not above maximum 
open flow depth there is an internal error, see programmer. If the 
depth exceeds maximum open flow depth raise the channel walls. The 
desired value is set to zero and processing continues but will probably 
be in error and processing will probably terminate before the end of 
the run. 
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31) UNABLE TO CALCULATE FRICTION SLOPE WITH MANNINGS 
EQUATION IN SF, AREA= XXX, WETTED PREIMETER =XXX; 

The area and wetted perimeter are printed. Either the area or 
wetted perimeter should be less than or equal to zero. This is an 
~nternal problem, see programmer. Processing is stopped. 

32) CRITICAL DEPTH r-.1AY BE INACCURATE IN ELEMENT XXX, 
INCREMENT = XX; 

The element number and increment value are printed. If the 
increment is large then critical depth is probably above the top of 
the channel but is set equal to the channel height. If the increment 
is small critical depth is probably pretty accurate but for some 
reason it cannot be computed precisely. This is a warning and 
processing continues. 

33) Q VALtJES IN THE JUNCTION ARE INCORRECT FOR DEPSMP, 
QI = XXX, Q2 = XXX, Q3 = XXX, Q4 = :XXX: 

The Q values for both U /S and DIS ends and for the laterals are 
printed. Q2 should equal the sum of the other Q 's. If it does not 
there is an internal error in subroutine ELMCHG, see a programmer. 
If thes~ Q values are in error, resubmit the input data with the 
correct Q values. Processing is stopped. 

34) A LATERAL ANGLE OF CONFLuENCE IS GREATER THAN 90 
DEGREES IN DEPSMP, FIRST ANGLE OF CONFLUENCE = XXX, 
SECOND ANGLE OF CONFLu""ENCE = XXX; 

The angle:.; of the laterals are printed. This is a user error, check 
the values inputted for the angles of the laterals, they should be in 
degrees. Processing is stopped. 

35) INVALID PROCESSING CODE WAS ENCOUNTERED IN XXX, 
PROCESSING CODE = X, AND IT SHOULD BE 1 OR 2: 

Function DEPSMP, SUMM, or SUMP is printed with the processing 
code. The processing code should be 1 for D/S processing and 2 for 
C /S processing !"epresenting the known end of the element. This 
code is internally set just before the function is called so it is a 
programming problem. Processing is stopped. 

36) MOMENTUM AND PRESSURE CLTRVES DID NOT CROSS IN DEPSMP, 
SETTING DEPTH EQUAL TO UPPER LIMIT DEPTH PLUS 0!\TE FOOT, 
DEPTH = XXX; 

The depth is printed. The intersection of the pressure and momentum 
curves was above the maximum open flow depth. For a closed channel 
pressure flow calculations will be executed, otherwise, processing 
will stop because depth is too high in an open c.hanilel. This is a 
warning message. 
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9. 1 • 8 DEBUG MESSAGE 

NO COMPUTATION IN X:XXX- A BREAK IN WATER SuRFACE PROFILE, 
STATION = XXX, XXXX 

The station, subroutine, and paragraph number ·are printed. This is 
a notification message which identifies whether there was any 
computation for the U /S or D/S end of an element. 

Other messages printed in debug trace have the subroutine or function 
and paragraph number printed. 
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10.1 SYSTEM RECOVERY PROCEDt.JRE 

If any job fails to process to a normal end for any reason, please 
contact the Data Processing Section and bring all pertinent information 
with you to aid in solving the problem. 
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11.1 PR:X;AV1 LIMI'lJI.TICNS 

1) A maximum of 200 elements are allOit'ed per run. 

2) A maximun of 50 intermediate JX)ints can be conputeci in a reach 
element. 

3) C::"itical depth cannot exceed 100 feet. 

4) Program will not conpute the water surface profile when the friction 
slq::Je is at one or greater. 

5) Open channel processing is limited to a depth ten feet above the height 
of the described element. 

6) Undulating bottoms cannot be calculated properly in an irregular shaped 
section unless the depth of flow is above the undulations. 

7) The program will not accept vertical drops in invert elevations. 

8) calculations in the water Surface profile print out may be slightly 
inaccurate (to .001) cue to rouncing variables to be contained on the 
0/S and D/S data files . 

9) ':he invert cross fall "e" in inches is optional and may be used only 
with channel type tw::>, a rectangular open channel or R.C. Box Sections. 
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12. APPENDIX 

This Appendix contains the computational symbols. methods, procedures. 
and equations . used in the program. 
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12.1 SYM8JL DEFINITic::NS 

Svmbol 

A 
Ap 
b 
bnet 
bp 
D 
De 
L 
H 
DH 

DN 
E 
EGL 
e 

F 
g 
~PI' 
HB 
HF 
.fiJ 
lf-1H 
Ht 
HV 
INV 
M 
n 
No P 
p 
Q 
R 
RH -.. 
SF 
Sc 
so 
SE 
S'm 
v 
WP 
WS/HGL 
ZL 
ZR 

DefinitiCJ'l 

Cross sectional area of flew 
Crosb ~tional area of pier 
Base width of channel 
Net base width of channel 
Average base width of piers 
Depth of flow 
Criti cal depth 
Length between two stations 
Drop in invert between two . points 
Max:iJnun open flow depth in a sect.ion: 
Ten feet above channel height in open section, 
Heiqht of channel in closed section 
Notmal depth 
Specific Ehergy 
Energy Grade Line elevation 
Invert cross fall in inches may be used with 
channel type two ally (optional) 
FOrce 
Gravitational constant (32. 2 ft/sec/sec/) 
Head loss due to angle p:>int 
Head loss due to bend or curve 
Head loss due to friction 
Head loss in a junction 
Head loss in a manhole 
Head loss in a transition 
ve~oc:i ty head 
Invert elevation in a channel section 
l'Dnenti.Jil 
Manning's n, coefficient of rou;hness 
N\JiiJer of piers in a section (max. of 10) 
Hydrostatic Pressure 
Flow rate 
Radius of pipe 
Hydraulic ra1ius 
Radius of curve on horizontal alignm~nt 
Fricti on slope (energy loss per foot) 
Critical slope (slope at critical depth) 
Invert slope 
Super elevation 
Station 
Veloc:i ty 
wetted perimeter 
Water Surface or Hydraulic Grade Line Elevation 
Left side slope 
Right side slope 
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These variables may have one of two suffixes 

1: Identifies the variable at the upstream end of an element. 
2: Identifies the variable at the downstream end of an element. 

Example: V 1: is velocity at the upstream end 
V2: is velocity at the downstream end. 

Throughout this program: U IS is the upstream end 
D /S is the downstream end 
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12. 2 IRREGULAR SECTION DEFINITIONS 

P oints i(X, Y) from i = 1 to i = n. in counter clockwise direction ( 3 .$ n ~ 99 ) 
define an irregular cross section. 

X(i ) 

Y(i ) 

Y(p ) 

D. X(i) 

D. Y(i) 

Ymin 

Y(i ) 

Y (P) 

Ymax 

= 

= 

= 

= 
= 

X coordinate of point(i) 

Y coordinate of point(i) 

Y coordinate of base of pier. from P = 1 to P = n given from left 
to right (0 < n ~1 0) 

X(i) - X(i-1) 

Y(i) - Y(i-1 ) 

The least Y(i) 

Y(i)-Ymin. subtract Ymin from every Y(i) on file 

Y(P}-Ymin, subtract Ymin from every Y(P) on file 

Maximum open flow depth in a cross section 
All points whose Y(i) :> Yma.x will be dropped from file 

Y(D) Depth of flow in a section part full or U&''lder pressure 

DH 

DH 

= 

= 

Ymax + 1 0' in an open top section 

Ymax in a covered section 

Point iBEG(X, Y): Contact Point of W.S. and the left bank. 

I.f [Y(D)~ Ymax] then Y(iBEG) = Ymax 

and X(iBEG) is least X for Ymax 

If [Y(D} < Ymax] then Y(i BEG) = Y(D) 

X(iBEG) = [b. X(i+l) I b. Y(i+l)~ [Y(D)-Y(i )] .._ X(i) 

where Y(i) and Y(i+l) are the domain of Y(D) from Y(l) to Ymin. 
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Point iEND (X, Y): Contact Point of W.S. and the right bank. 

If [Y(D) > Ymax] then Y(iEND) = Ymax 

and X(iEND) is the maximum X with Ymax. 

II [Y(D) < Ymax] then Y(iEND) = Y(D) 

X(iEND) = [6X(i+l) I 6 Y(i+l)] [Y(D)-Y(i)] + X(i) 

where Y(i-1) and Y(i) are the domain of Y(D) from Ymin to Y(n). 

Let Point 1 (X, Y) = Point iBEG (X, Y) 

where X(l) = X(iBEG) 
Y(l) = Y(iBEG) 

Let Point n (X, Y) = Point iEND (X, Y) 

where X(n) = X(iEND) 
Y(n) = Y(iEND) 

Also Point n+l (X, Y) = Point 1 (X, Y) 

where X(n+l) = X(l) 
Y(n+l) = Y(l) 
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12. 3.1 ARm (A) 

TI'le Area (A) of fl0o1 is a function of the depth of flow and the geanetty of the 
channel or conduit section. 

!. . ~N. TYPE 1: 

A = D (bnet + 0. 5 D (ZL+-ZR)] 

2. C~N. 'l"'PE 2: 

A = [D • bnet] - [ e • bnet,/2 4 J 

3. ~N. 'l"'PE 3: 

If D is less than Q)an. height · (H) see Process 1. Otherwise: 

A = H [bnet + 0.5 H (Z~ZR)] - [0.25 (1 + OOP)J 

4. ~. TYPE 4: 

If D is equal or greater than Diameter 

A = rr (R)Z. 

otherwise 

A= (r>-R) V2IID- (D)L + [Tt (RJ' /1801 [Arcsin ((r>-R)/R)J + rr (RJ?z 

5. ~N. TYPE 5: 

~ ,. '1r' P =- , 
A= L ~X(i) [Y(D)- Y(i)] + 0.5(~X(i) - ~ Y(i)] - L (bp) iY(:J)- Y(P)) 

6 • Oii>.N. TYPE 6: 

See Process 5. 
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12. 3. 2 WETTED PERIMETER CWP) 

WP is a function of the depth of flow and the geometry of the conduit or 
channel section. 

1. CHAN. TYPE 1: 

WP = D [ ~1 + (ZL)z + \ 1 + (ZRt + (2 •NOP)] + bnet 

2. CHAN. TYPE 2: 

WP = 2 D (l + NOP) + bnet 

3. CHAN • TYPE 3 : 

If D is less than chan. height (H) see Process 1. Otherwise 

WP = D[ ~ 1 + (ZL)-z. + \! 1 + (ZR)z. + (2 •NOP)] + [2bnet] + [H (ZL + ZR)] 

4. CHAN. TYPE 4: 

If Dis equal or greater than pipe diameter (2R) then 

WP=27tR 

Otherwise 

WP = [7l" R/90] [ARCCOS ((R-D)/R)] 

5. CHAN. TYPE 5: 

WP = '~ r ~ xmJl. + [ b. Y(Ot 2 [Y(D) - Y(P)] - bp 

6. CHAI.~. TYPE 6: 

If D is less than Ymax see Process 5. Otherwise 

P-:"0\.. 
.-

WP = \ · r ~ xmt 
~ 

+ [ ~ Y(i)]l.. ) 2 [Y(D) - Y(P)] - bp 

P-=1 
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12.3.3 HYDROSTATIC PRESSURE (P) 

Pressure is a function of the depth of flow and the geometry of the conduit or 
channel section. 

1. CHAN. TYPE 1: 

'l. 
P = 0. 5 (D) [bnet + D (ZL + ZR)/3] • where bnet = b - ~OP • bp) 

2 . CHAN. TYPE 2: 

P = 0. 5 [bnet (D) 
:z. 

3. CHAN. TYPE 3: 

If D is not greater than chan. height (H) see Process 1. Otherwise: 

~ :z. 
P = 0.5 CD) [bnet + D (ZL+ZR)/3] - 0.5 (D-H) [(l/3)(ZL+ZR)(2H +D)+ bnet] 

4. CHAN. TYPE 4: 

If D is equal or greater than the pipe diameter then 

1.. 
P = (D-R) ~ (R) 

Otherwise: C = (D /R) and: 

_3 . r ~ \! '" J p = (R /3) L[(C) - (2C) + 3] \ 2C - (C) + [ ~ (C-1 )] [90 +ARCSIN (C-1 )] 

:1. CHAN. TYPE 5: 

i :. '-~I f'·~ 
~ l \ 

P = 0.5 ) ~X(i) [D- Y(i)] + .6- X(i) ~ Y(i) [D- Y(i) +.6.Y(i)/3]- > 0.5 bp [D- Y(P)]:z. 
· - L c • .,_ P .... l 

6. CHAN. TYPE 6: 

If D . is not greater than Ymax see Process 5. Otherwise: 
1 ... ~ .... , 

p =. L o. 5 LX(i) [D- Y(i)J'l. +c. 5 .C.X{i) ~ Y(i) [D- Y(i) + .6. Y(i)/3] 
L ~ "1-

Pc,._ 

) bp [Ymax - Y{P)] [D - 0. 5 Ymax - 0. 5 Y(P) J 
i>;, 
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12.3.4 DEPTH OF FUJW (D) 

Depth conputation when area of flow is known. 

1. ~N. TYPE 1: 

D= 1 f-bnet+J(bnet)2.+2(ZL+ZR) [A]} 
z + z l 

2. C»\N. TY'PE 2: 

D • (1/bnet) (A] + (e.bnet/24) 

3. <».N. T'.::.'PE 3: 

Corrpute AH ('!be Full Area of a closed section) • 

If A is less than AH see Process 1. Otherwise: 

D = HGL- Inv. 

4. CliAN. 'lYPE 4: 

Conpute AH. 

If A is not less than AH 

D = HGL - Inv. 

Otherwise 

Find D by trial and error fran Area of part full pipe. 

5. OiAN. TYPE 5: 

Find D by trial and error ::::om Area of part full section. 

6. CliAN. T'fPE 6: 

Corrpute AH 

If A is not less than AH t!ien 

D = HGL - Inv 

Otherwise 

Find D by iteration fran Area of part full irregular section. 
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12.4 COMPUTATIONAL PROCEDURES 

Assumptions are: Steady one dimentional flow and incompressible fluids. 

12.4.1 BASIC EQUATIONS OF STEADY FLOW 

a ) Eouation of Continuitv 

Al. V 1 = A2. V 2 = Q 

b) Manning's Formula (friction slope) 

Sf = { Q n/[1. 486 A (RH)i J r 
c) Bernoulli's Equation (open flow) 

D2 + HV2 + t::. L Sfav = Dl + HV 1 + 
'1 

b. L So where HV = V7 2g 

d) Bernoulli's Equation <pressure flow) 

:C2 + HV2 + b. L Sfav + Hm = Dl + HVl + D. L So 

where Hm is miscel.losses. 

e) -·'1.nde Point Loss 

Hapt = 0. 0033 ~ HV 

Where~ is deflection angle in degrees. The District recommends 
not to exceed 6° . . 

f) Bend Loss 

HE = 0. 2 HV ~ b. I 9 0 

where D. is central angle of bend in degrees. 
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g) Manhole Loss 

Hmh = 0. 05 HV (No. MN) where No. MH is number of manholes in a reach 

h) Specific Eneru 

E .=D+HV 

i) Pressure -Momentum 

P2 + M2 = Pl + Ml = F 

7.. 
where M = (Q) I (Ag) 

j) Critical Depth De 

De is the depth of flow at minimun energy; to find De by parabolic method 
see References 12. 6.4 otherwise iterate for De in the specific energy equat. 

Ec = f (De) =De + HVC 

k) Normal Depth Dn 

Dn is the depth of uniform flow and is found by iteration from Manning's 
formula 

2 ~ 
A(RH) /~ = f (Dn) = [Q n] I [1. 486 So '%.. 
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12.4.2 REACH ANALYSIS 

a) Ooen Flow 

Intermediate points are computed on the W. S. profile in a reach using 
the standard step method. The difference in velocity head between two 
adjacent points is held to a maximum of ten per cent. 

~ L "' (E2 - Ell I (So - Sfav) 

b ) Pressure Flow 

EGL 1 = EGL 2 + Hf + Hm 

Dl = EGL 1 - HV 1 - INV. 1 

If W. S. profile rises to the soffit of a conduit before the end of the 
reach or ii the H. G. L. breaks seal before the end of the reach, 
minor losses are adjusted to reflect only the portion of the reach 
under pressure. 

Super Elevation (5. E. ) 

Super elevation is computed in curving channels as follows: 

CHAN. TYPE 1: (Trap. Sect.) 

Subcritical flow: S. E • = 1. 15 [HV I r] [b + D ( ZL + ZR)] 

Supercritical flow: S.E. = 2. 6 [HV /r] [b + D (ZL + ZR>: 

CHAN. TYPE 2: (Rect. Sect.) 

Subcritical flow: S.E. = HV blr 

Supercritical flow: S. E. = 2 HV b lr 
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12.4.3 TRANSITION ANALYSIS 

If V2 is greater than Vl then 

Ht = 0.1 [HV2 - HVl] 

otherwise 

Ht = O. 2 [HVl - HV2] 

12.4.4 JUNCTION ANALYSIS 

~ Y = [(Q2. V2) - (Ql. Vl)- (Q3. V3.COS03) (1/g) (1/A ave)]+ ~L Sf av 

where A ave = [(Al + A2) /2] 

and 6. Y = Dl + f:::. H - D2 

HJ= ~Y+HV1-HV2 
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12. 4. 6 WALL ENTRANCE ANALYSIS (Sudden Contraction) 

Lower Stage Profile (U IS Control) 

Find depth at the DIS end by iteration in the equation. 

M2 + P2 = Ml [(Al-AlWALL) I Al] + Pl -PI walls 

where Al wall is the area of the obstructed part of Al. And P 1 wall is the 
pressure on the obstructed part of Al 

Upper Stage Profile (DIS Control) 

If the control depth is less than the conduit height find the depth at the U /S 
end from · 

M2 +P2 = Ml [(Al-AlWALL) I Al] +Pl- Pl wall 

otherwise find Dl by iteration from the following equation: 

D2 + HV2 + Kc ABS [HV2 - HVl] = Dl + HVl 

where Kc ABS [HV2 - HVl] is the head loss at WE. 

Kc = 0. 5 unless given otherwise 

ABS = the absolute value 

12. 4. 7 WALL EXIT (Sudden Ex::>ansion) 

Energy loss in a wall exit = 1. 0 ABS [HV2 - HV 1) 

In WX find DI or D2 by iteration in the following 

D 2 + HV 2 + 1 . 0 ABS [HV 2 - HV 1 ] = D 1 + HV 1 
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INPUT DEX:K PICTORIAL OF 
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