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This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, or any of their i
employees, makes any warranty, expressed or implied, or assumes any legal liability of re- !

sponsibility for any third party's use, or the results of such use, of any information, apparatus,
product or process disclosed in this report, or represents that its use by such third party would
not infringe privately owned rights.
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NOTICE

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room,1717 H Street, N.W.
Washington, DC 20555

2. The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555 !

3. The National Technical information Service, Springfield, VA 22161
,

Although the listing that follows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive, i

Referenced documents available for inspection and copying for a fee from the NRC Public Docu.
ment Room include NRC correspondence and internal NRC memoranda; N RC Office of Inspection
and Enforcement bulletins, r:irculars, information notices, inspection and investigation notices:
Ucensee Event Reports; vendor reports and correspondence; Commission papers; and applicant and ',
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: formal NRC staff and contractor reports, NRC sponsored conference proceedings, and
NRC booklets and brochures. Also available are hogulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission issuances.

D)cuments available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC conference
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draf t reports are available free, to the extent of supply, upon written request
to the Division of Technical Information and Document Control, U.S. Nuclear Regulatory Com.
rnission, Washingtnn, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organisation or, if they are American National Standards, from the
American National Standards institute,1430 Broadvey, New York, NY 10018.
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1.0 INTRODUCTION

FETRA is a finite element model for simulating the sediment and
contaminant. transport to surface water (0nishi 1981). The model was applied to
a test site in the Irish Sea and modified to account for wave mechanisms that

| effect sediment suspension (0nishi, Arnold and Hayer 1979). The model consists
'

of three submodels that are coupled to simulate sediment / contaminant
interactions. The submodels simulate 1) sediment transport, 2) dissolved
contaminant transport, and 3) particulate contaminant (those contaminants
absorbed by sediment) transport.

t

Volume 1 of this report discusses the application of FETRA to the Irish
Sea study area to simulate the ef{ ggt of wind-generated ggyface wavus on the , ,

transport of sediment, dissolved Cs, and particulate Cs. Volume 2;

[ presents a very brief users guide for FETRA in Chapter 2 and a computer program ,

j listing of FETRA in Appendix A.
,
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;

2.0 FETRA MODEL USER'S MANUAL

! Most of the data are read by subroutine SPECS. The exceptions include the
. Wind data, read by subroutine RWIND, and time-varying hydrodynamic data, read
j' by subroutine RVEL. FETRA includes an option that allows the use of the coef-

ficient subroutines for the transport code only. This option is considered
separately following the main input instructions.

-DIMENSIONS

[ A) Variables used to determine the correct dimensions are as follows:

i

j Bandwidth = 2*NCOL-1 = largest difference of node numbers within
any element4

(See calculations after Card Group 8 in SPECS)

: 10N See Card Group 3

JMAX See Card Group 20,

NBED See Card Group 18-19

NCNDS No. of corner nodes - calculated internally when Card;

: Group 9 is read in
j NOS See Card Group 4-5

NE See Card Group 4-5
1

B) The dimensions should be assigned as follows:
I COMMON)BLK!/CT(NOS),C(10N+2,N05)

BLK2/P(N05, Bandwidth),F(NOS)

j BK3/S(N05, Bandwidth)

BLK4/R(N05),RPAST(N05,10N)

BLK6/VX(N05),VY(N05),H(NDS), STRESS (3):

BLK7/N00(NE,6),X(NDS),Y(N05)

BLK8/MBC(10N,JMAX),NBC(10N,JMAX),DB(10N.JMAX),BC(10N,JMAX)
K00E(10)

BLK9/0X(NE),UY(NE), ALFA (NE), BETA (NE),HS(NE)

BLK10/PEL(6,6),SEL(6,6),REL(6) .

BLK11/050(3NE),0050(NE),SR(3,NE),50(3,NE)

; BLK12/AC0F(6),U(6),V(6),0(2),AKJ(9,NE),AKP(3)

;

2.1
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BLK13/WS(3,NE),CRSTRS(3,NE),CDSTRS(3,NL),ER0DA(3,NE)
'

BLK14/GBA(NE,NBED),GBB(NE,NBED),GBC(Nt,NBD,),'GBD(NE,NBED) s
'

GBE(NE,NBED), GBF(NE,NBEU), GB3(NE,bBED), POR ,

BLK15/ILAYR(NE,3),XYS0(NE),BDIV(NE),,NBED(NE), BED (NE), ,

RH0 SED (3),XNT(NE,3),RSAVI(NE),RSAV2(NE),RSAV(NE) -

BLK17/QLATE(NDS),QSARA(IDN,NE),QPNT(IDN,NDS), CRATE (3,NE)

ARAD(3),ALEFT(3),B2(3),B3(3),GB](3),CS(3),DD(NDS,3)
COMMON / WAVE (NDS),NC(NCNDS),(NCNDS,10),K(NCNUS,10),W(NCNDS,10),

HB(NCNDS),ALPHAC(NCNDS), WAVE,N,D,VIS,DPTHS(NCNDS)

COMMON / WIND /WVEL( ), WANG ( ) - dependent on number of wi' d entriesn

to be used i

COMMON /ZTYPE/ZTYP(NCNDS)
'

s

\ %
'

Subroutine RVEL DIMENSION N0D(NCNDS) '
s

' '

Note: DEFINE FILE statements 1must be consistent'with
' ''DEFINE FILE in CAFE-I '

,;

Subroutine RWAVE i

Note: Binary files called int'ernally

Subroutine SAND NCHECK(NDS) 11

QCHECK(NDS)
'

UNITS

Meter, Kilogram (Force), Day, Picocurie !'

Sediment Concentration: kg/ cubic meter of water
,

sDissolved Chemical: kg or pCi/ cubic meter of water'
hChemical Attached to Sediment, ^

1 1 ,

Input: kg or pCi/ cubic neter of water
Output: kgorpCi/kgofsddiment ' '

'

, ,., ,

I

REQUIRED INPUT DATA ',(1 s
9

Two cards (20A4)hy
CARD GROUP l-2: Title.

'
. ,

3,.^-,>

* .', ,

CARD GROUP 3: Identification of Similiation Substances. One*c'ard !(215)
; _g o.]

. , , ,
'
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ID Simulation substance
= 1,2,3 sediment (sand, silt, clay)
=4 - dissolved chemical
= 5,6,7 chemical cdsorbed by sediment

=8 total amount of sediment
=9 total amount of chemical
(Only one substance is identified. The card groups are repeated
fcr each substance to be simulated.)

'

IN Flag for coefficient subroutines for transport code

=0 Only transport subroutines are to be called
(See separate input instructions in following

section)
/0 Used to include sediment / chemical interactions.

CARD GROUP 4-5: Integration Parameters. Two cards. .(I) Card I (515)
(1) Card 1 (515)

"

IDN Total number of simulation. substances
NE iotal number of triangular elements
NDS Total number of nodes
NTP Maximum number of time steps to be simulated (0 for

steady-state solution)
NPRNT Print frequency (hard copy output for every NPRNT time

steps)

(2) Card 2 (2E10.3)
T Time increment (in days)
STYP Numerical solution type

.

=0 implies explicit solution

= 0.5 implies Crank-Nicholson solution (default)
= 1 implies implicit solution

CARD GROUP 6-7: Source Information. Two card sets.
(1)' Area Source

(a) Card 1 (15)
NUQSA Number of area werces

2.3
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(b) Only if NVQSA * 0: Card 2 (215, E10.3)
I Constituent number
J Source location (element number)
QSARA (I,J) Source strength (pCi/ cubic meter of discharge / day)

(2) Point Sourcei

(a) Card 1 (15)
NUQSP Number of point sources

(t,) Only if NVQSP # 0 : Card 2 (215, E10.3)
I Constituent number
J Source location (node number)
QPNT(I,J) Source strength (pCi/ cubic meter of discharge / day)

CARD GROUP 8: Element-Node Connectivity. NE cards (715).
I Element number

'

N0D (I,X) Six node numbers corresponding to each element

(counterclockwise direction)
;

CARD GROUP 9: Node Coordinates. NCNDS cards (IS, 2E10.2) where NCNDS is the
number of corner nodes.

J Corner node ' number (FETRA interpolates to find the
the coordinates of midpoints)

X(J) X-coordinate of j-th node

Y(J) Y-coordinate of j-th node

(1 Blank Card must follow this card group.)

CARD GROUP 10: Specification of Options. Two cards.

By specifying any of the values given below (in any order on a given

j card), the associated options are activated. Separate the options with a
_

comma. If no options are desired, input a blank card.

2.4
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(1) Card 1 [9(A5,1X)]

NUC0F, Nonuniform coefficients (for card group 15-16-17)
NUVEL, For nonuniform velocity and/or depth
TVB-S, For time varying boundary conditions
TVHYD, For time varying hydraulics
TVINP, For time varying input data
USSDI, Uniform Suspended sediment diameter
NSSDI, Nonuniform

UBSDI, Uniform Bed sediment diameter
NBSDI, Uniform
UBGE0, Uniform Bed configuration
NBGE0, Nonuniform

UBCON, Uniform Bed concentration
NBCON, Nonuniform

STORE, Store computed results at the last time step for future
restart

RSTRT, Restart from the previously stored results

(2) Card 2 (4AS)

CLAY, Required if INO (see Card 3) is greater than zero and clay
is the limiting bed layer.

SAND, Required if IN0 (see Card 3) is greater than zero and sand
is the limiting bed layer.

WAVE, Required if the contaminant and/or sediment transport at
any of the nodes is influenced by a wave or surf
envi ronment. This will be specified only for sand
camputation_ input, data stream.

WAVR, Required if ' WAVE,' is specified and the WAVE and SURF

characteristics are to be read from files created by other
programs (e.g., LO3D output files).

,

VELR, Required if the velocity field is to be read 'from files
created by other programs (e.g., CAFE-I output files).

! 2.5
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CARD GROUP 11-12: Sediment Properties. Two card sets.

(1) Only for ID = 1,2,3: 1 Card or NE Cards (SE10.3)

D50(ID,M) Suspended sediment diameter size
WS(ID,M) Fall velocity of sediment element M
CRSTRS(ID,M) Critical shear stress for scouring

CDSTRS(ID,M) Critical shear stress for deposition
ERODA(ID,H) Erodability coefficient ID = 1,2,3 at element M

If 'USSDI,' M = 1 (1 card read)
If 'NSSDI,' M = 1, NE (NE cards read)

(2) Only for ID = 1: 1 card or NE cards (E 10.3)

BD50(M) Bed sediment size
If 'UBSDI,' M = 1 (1 card read)
if 'NBSDI,' M = 1, NE (NE cards read)

CARD GROUP 13-14: Initial Conditions. One of the following card sets

(A or B):

[A] For uniform initial conditions

(1) Card 1 (AS,1X)
UNICS, Flag for uniform initial conditions

(2) Card 2 (E10.3)
C(ID,1) Initial concentration of substance ID

[B] For nonuniform initial conditions
(1) Card 1 (AS,1X)

NUICS,

(2) NDS Cards (6E10.3)
*

C(ID,J), J = 1, NDS
[ Card Group 13-14 is repeated here for the other (IDN-1) substances].

.
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CARD GROUP 15-16-17: System Properties. Four card sets.
(1) Card 1 (4E10.3) :

ALMBDA Decay rate
AKP(I),I=1,3 Flag for adsorption / desorption

= 1 if adsorption / desorption occurs
= 0 if no adsorption / desorption

Note: AKP(I) values are no longer read by FETRA

(2) One of the following card sets (a or b):
(a) For nonuniform coefficients (NUC0F option selected): (6E10.3)
[(AKJ(I,J), Adsorption / desorption constants
J=1,NE), I = 1,2,3 Kd value for simulation substance ID = 1,2,3;

3(m /kg)
I=1,9] I = 4,5,6 Adsorption / desorption rate for simulation

substance ID = 1,2,3 in suspended sediment;
(1/ day)

I = 7,8,9 Adsorption / desorption rate for simulation
substance ID = 1,2,3 in bed sediment; (1/ day)

(b) For uniform coefficients (NUC0F not selected): 9 cards (E 10.3)
AKJ(I,1) for I = 1,9 (Defined above)

(3) One Card (7E10.3)
RHOSED(I), I = 1,3 Specific weight of I-th sediment
RH0WAT Specific weight of water-[1000kg (force)/ cubic

meters]
POR Porosity
VIS Kinematic viscosity of water, square metiers / day

(4) One Card or NE Cards (SEIO.3)
,

DX(J) Dispersion coefficient - X component
DY(J) Dispersion coefficient - Y component

ALFA (J). Decay term
*

BETA (J) Source / sink term (used only for INO * 0; see
following section)

H5(J) Element thickness

2.7
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For uniform coefficients (NUC0F option selected): J = 1, NE
For uniform coefficients: J=1

CARD GROUP 18-19: Bed Layer Inputs. Two card sets.
(1) One Card or NE cards (15, 3E10.3)

NBED(M) Initial number of bed layers

BDIV(M) Thickness of bed layers (used for all layers except top
layer).

XYS0(M) Thickness of top bed layer
.,

BED (M) Initial total bed thickness

If 'UBGE0,' M = 1 (1 card read)
If 'NBGEO,' M = 1, NE (NE cards read)

(2) NBED(M) sets of One Card or NE cards (6E10.3)
For element M, bed layer J:
GBA(M,J) = Weight fraction of clay if clay is the limiting bed

layer

= Weight fraction of sand if sand is the limiting bed layer
GBB(M,J) = Weight fraction of silt

GBC(M,J) = Weight fraction of sand if clay is the limiting bed
layer

= Weight fraction of silt if sand is the limiting bed layer
GBD(M,J) = Chemical concentration of contaminant per unit weight of

sediment (clay or sand depending on the sediment type
that GBA(M,J) applies to).

GBE(M,J) = Chemical-concentration of contaminant per unit weight of
silt

GBF(M,J) = Chemical concentration of contaminant per~ unit weight of
~

sediment (clay or silt depending on'the sediment type
that GBC(M,J) applies to).

' Note: Bed layers are numbered from deepest to shallowest
Note: Appropriate units for GBD, GBE, and BGF are pCi/kg or kg/kg.

If 'UBC0n,' M = 1 (1 card read for each bed layer)
If 'NBCON,' M = 1, NE (NE' cards read for each bed layer)

2.8
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CARD GROUP 20: Boundary Condition Specification. Two card sets.

(1) Card 1 (215)
LBC Number of specified boundary condition nodes
KBC Number of derivative boundary condition nodes

(2) JMAX Cards [2(IS, E10.2)], where JMAX = larger of LBC, KB,
NBC(ID,J) Boundary node number
B(ID,J) Boundary node value (specified)
MBC(ID,J) Boundary node number

DBC(ID,J) Boundary node value (derivative)
Note: nodes must be input in a numerically increasing sequence.

CARD GROUP 21: Flow Field Information. One of the following card sets
(A, B, or C):

[A] For 'NUVEL,' (nonuniform velocity and/or depth) and 'VELR,' (Velocity
field read from files created by other programs)

(1) Card 1 (E10.3)
VFREQ Frequency of data entries for velocity and/or depth (day)

(2) Card 2 (F10.0) - read by subroutine RVEL
AMAA Time in days for which velocity and depth files will be

repeated

(3) NCNDS Cards (1615), where NCNDS = no. of corner codes. (Read by
Subroutine RVEL)
N0D(I), FETRA node numbers corresponding to CAFE node numbers
I=I,NCNDS (In ascending CAFE node number order)

[B] For 'NUVEL,'where 'VELR,' is not also specified

(1) NDS cards (3EIO.3)
H(J) Flow depth of j-th node

VX(J)' X-component of velocity at j-th node
VY(J) Y-component of velocity'at j-th node

2.9-
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[C] For a uniform velocity field ('NUVEL,' is not specified)
(1) 1 Card (3E10.3)

H(1)'

VX(1) As defined above

VY(1)

CARD' GROUP 22: Wave Sediment Transport Input Data. One of the following

card sets.

[A] For ' WAVE,' and 'WAVR,'- subroutine RWAVE reads wave characteristics
from files created by another program (e.g., LO3D)

(1) Card 1 (IS, F10.0) - Read by subroutine RWIND
LW Number of wind data points to be input. The first wind

data point will be used at time = 0. days

WFREQ Time interval in days between each wind data point

(2) (LW/8.) Cards (8E10.2)

WVEL(I) Wind velocity, m/ day

WANG (I) Direction from which wind is blowing, degrees from true
north measured CW

(I=I,LW)

[B] For ' WAVE,' where 'WAVR,' is not also specified - Wave characteristics
for each node may be read in or calculated in subroutine WAVSIM

(1) For temporally constant wind: Two cards.
(a) Card I (A5,IX)

CWIND Flag for constant wind

(b) Card 2 (FIO.0)
WNDVEL. Wind velocity (m/ day)

(2) For temporally variable wind: Card 1 (AS,1X)
VWIND,

(3)NCNDS card sets, where NCNDS = number of corner nodes

|
|

2.10
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(a) Card 1 (IS,AS,IS)
NODN0 Node number

.

'

ZTYP (NP) Wave zone type

: = WAVE, if node is beyond surf zone and wave

characteristics for the node are to be read in
= SURF, if node is ijl surf zone and surf characteristics

for the node are to be read in
= WAVC, if wave characteristics are to be calculated (in

subroutine WAVSIM)

NC(NP) Number of wave characteristics to be read for this node
(default = I)

(b) If ZTYP = ' WAVE,': N0 cards (3E10.4), where NO = NC(NP)
A(NP,I) Wave amplitude, m

K(NP,I) Wave number = 2*n/ wave length, 1./m
W(NP,1) Wave freauency = 2*n/ wave period,1./sec3

(I=I,N0)

(c) If ZTYP = ' SURF, , (2*NO) cards [2F10.0/(5F10.0)], where-N0 = NC(NP)

HB(NP) Wave height at breaking, m*

ALPHAC(NP) Angle between wave ray and the gradient of the bottom
bathymetry, degrees

,

K(NP,1) Wave number = 2*n/ wave length, 1./m
(I=I,N0)

(d)If ZTYP = 'WAVC,': One card (3EIO.4)
(i) For temporally constant wind ('CWIND,'):
DM Mean fetch depth, m
F Effective fetch length, m

(ii) For temporally variable wind ('VWIND,'):
WV Wind velocity, m/ day
DM- Mean fetch depth, m
F Effective fetch length, m

(4) Blank card

2.11
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Repeat Card Groups for (ID = 2,IDN):

For (ID = 2,3), the following card groups are required:
I-?. Title (The substance being simulated is usually identified

on line 2). Two cards (20A4)
3. Identification of Simulation Substances. One card (2I5)
10. Specification of Options. Two cards

11-12 Sediment Properties. First card set only.
20. Boundary Condition Specification. Two card sets

For (ID = 4,7), the card groups listed above-are required with the
exception of card group 11-12.

VFREQ (card group 21) must be repeated at the end of the input data if AMAX
_

(Card Group 21) is less than the amount of time to be simulated. The number of
cards (EIO.3) to be inserted is equal to (NTP*T/AMAX) (see card group 4-5).

.

TRANSPORT CODE ONLY

FETRA has an-option to run the coefficient subroutines for-the transport
code only. Sediment / chemical interactions are not accounted for when'this
option is selected. Card groups required as input for.this option are listed
below.

Required Input Data

See main input instructions for definitions of parameters. Parameter.
values specific to the transport code option are noted below.

CARD GROUP 1-2: Title. Two cards (20A4)

CARD GROUP.3: Identification of Simulation Substances. One card-(215)
ID = 1~

INO'= 0'

5

t

%I

.2.12''
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f
4

'

. CARD GROUP 4-5: Integration Parameters. Two cards (515/2E10.3)
F IDN = 1

NTP'= 0 Fo" steady-state solution only
.

CARD GROUP 6-7: Source Information. Two blank cards. (Source / sink terms
are handled through card group 15-16-17)

t
c

; CARD GROUP 8: Element-Node Connectivity. NE cards (715)

CARD GROUP 9: Node Coordinates. -NCNDS cards (IS,2E10.2), where NCNDS is the
]
j ' number of corner nodes.

Y
t .(1 Blank Card = flag for end of node coordinate data.)

j CARD GROUP 10: . Specification of Options. Two blank cards

1

'

i- CARD GROUP 13-14: Initial Conditions. .(See main input instructions.)'
i

j . CARD GROUP-15-16-17: System Properties. One card (SE10.3)

i

! DX(I) Dispersion coefficient - X component

DY(I) . Dispersion coefficient - Y component

ALFA (I) Decay term

j' BETA (I) Source / sink specification used for transport code option

HS(I) Element thickness
!

!

-CARD GROUP 20: Boundary Condition Specification. (See main input

j . instructions. )
i
:

! CARD GROUP 21: Flow Field Information.- 0ne card (3E10.3).
H(1) Flow depth-

j' VX(1) |X-component:of velocity
,

. VY,(1) Y-component of velocity.
,

!

2.13
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PROGRAM FETRA(INPUT,0UTPUT LUQ,LUMe aAVZON,$URFeTAPE5sINPUT, FETRA 2
1 TAPE 6:0UTPUT, TAPE 7 LUQ, TAPE 8: lum, TAPE 3saav20N, TAPE 4sSURF, FETF!xt 1

2 INTAPE,00fAPE,dEP03T,TAPEls!NTAPE, TAPE 2:0VTAPE,TApt9:4EPOST) FETFlx1 2
C P40GPAM FETR4 (INPUT,0VT8UT, TAPE 5sINPUT, TAPE 680VTPUT.TAPEt, TAPE 2) FETRA 4

C FINITE ELE"ENT TRANSPORT 900EL FETRA 5
C THIS PRCGRAM SOLVES THE "T!at DEPENDENT' CONVECTION =0!FFUSION FETRA 6
C EQUAT!cN IN Ta0 DI"ENSIONS 3Y TME FINITE ELE"ENT "ETHOD. THE FETRA T

C GALERKIN PRINCIPLE aAs USED TO FORauLATE TME SYSTE" 0F EQUATIONS FETRA 8
C FOR 4 TRIANGULAR ELEMENT. A QUADRATRIC SM4PE FUNCTION BASE 0 ON FETRA 9
C & LAGRANGIAN INTERPOLATING POLYNOMIAL IS USED. 00*AINS OF COMPLEX FETRA 10
C GE0*ETRY AGE REPRESENTED dY A "ESH OF 6-N00E TRIANGULAR ELEdENTS. FETSA 11
C TI*E DEPENDENT MASS OR ME47 TRANSPORT wAY SIMULATED BY DEFINITION FETRA 12
C OF THE APPROPRI4TE SINK AN0/OR SOURCE TERMS. FETRA 13
C FETRA 14
C FETRA 15
C 1. ONISHI,Y.,J0MANSON,P.A.,9ACA,R.G.,AND MILTY,E.L.," STUDIES OF FETRA 16
C COLUMBIA R!vER wATEP JUALITY===0EVELOP"ENT OF MATHEMATICAL FETRA 17
C MODELS FOR SEDI"ENT AND 2ADIONUCLIDE TPANSPORT ANALYSIS", FETRA to
C BNnL=8=452, SATTELLE= PACIFIC NORTMaEST L480 RAT 0EIES TO THE FETRA 19
C U.S. ENERGY RESEARCH AND DEVELOPMENT ADu!NISTRATION, JAN. 1976 FETRA 20
C 2. ONISMI,Y.,* FINITE ELE *ENT MODELS FOR SEDIMENT AND CONTAMINANT FETRA 21
C TRANSPORT IN SURFACE aATERS TRANSPORT OF SE0!wENT ANO FETRA 22
C RADIONUCLIDES IN THE CLINCH R!vER,* BNaL-2227, 8ATTELLE- FETRA 23
C NORThnEST L4602ATORIES, RICHLANO, a4SMINGTON, JULY 1977 FETRA 24
C 3 ONISMI,Y.,'"ATHEMATICAL SIMULATION OF SEDIMENT AND FETRA 25
C 4ADIONUCLIOE TRANSPORT IN TmE CCLU"BIA RIVER," RN=L-2229, FETPA 26
C 6ATTELLE= PACIFIC NORTHaEST LABORATORIES, RICHLAND, a4S11NGTON FETWA 27
C AUGUST 1977 FETRA 28
C 4 SCMECTER,R.S.e' VARIATIONAL METHODS IN ENGINEERING', "C32An= FETRA 29
C HILL BOOM COMPANY, NEa YORK, 1967 FETRA 30
C 5. DESAI C.S. ANO J.F. ABEL,* INTRODUCTION TO THE FINITE ELE *ENT FETRA 31
C METHOD", VAN NOSTRAND REIHOLD COMPANY, 1972 FETRA 32
C 6 GUYMON,G.L., " APPLICATION OF THE FINITE = ELEMENT "ETHOD FOR FETR4 33
C SIMULATION OF SURFACE =ATER TRANSPORT PR06LEMS," INSTITUTE OF FETWA 34
C aATER RESOURCES, UNIVERSITY OF ALASKA, REPORT NO. IaR=21, 1972 FETRA 35
C 7 LAPIOUS, L. AND J. SEINFELD, * NUMERICAL SOLUTION OF 040INAPY FETRA 36
C DIFFERENTIAL EQUATIONS", ACADE"!C PRESS, INC. 1971. FETRA 37
C FETRA 38
C**** RHOSED OR RMowAT ARE 4CTUALLY SPECIFIC aEIGHTS IN 4GCFORCE)/M=*3 FETRA 3R
C**** RATMER THAN MASS DENSITY. THESE SHOULO BE CHANGED TO SpaSE3 M D FETRA 40
Co*** SPaaAT. FETRA 41
C FETRA 42

C0aw0N NDS F.ETRA 43
CO* MON /8LKl/CT(240),Cf9,200) FETRA 44
COMMON /8LM2/P(240,86),F(200) FETRA 45
LEVEL 2,P,F FETFIXu 1

COMMON /BLK3/S(240,86) FETRA 46
LEVEL 2,5 FETFIx4 2
COMMON /8LM4/ R(240), RPAST(240,7), N008ET, BETA 1, AREat FETRA 47
LEVEL 2,R,RPAST,N008ET,8ET41,AREAt FETFIX4 3
CCMMON /BLK6/vz(240),VY(240),H(200), STRESS (3) 'ETRA 48.
COMMON /8LM7/N00(200,6),*(240),f(240) FETRA u9
COMMON /8LW8/48C,LSC,M8C(7,120),NBC(7,120),DBC(7,120),8C(7,120), FET8A 50

t K00E(10) FETRA $1
COMMON /BLNit/D50(3,100),8D50(100),SR(3,100),30(3,100) *ETRA 52
COM*0N /8L<t2/AC0F(6),U(6),VC6),0(2),ANJ(9,100)e4LMBOA,RM0a4T, FET84 53

1 AKP(3) FET4A 54
C0" MON /8L<t3/aS(3,100),CRSTRS(3,1001,CDST9S(3,100),E4004(3,100) FETRA 55
COM"0N /BLK14/G84(100,10),G8S(100,10),GdC(100,10),Ga0(100,10)e FETRA 56

i GBE(100,10),G9F(100,10),G3G(100,10),POR FETRA 57
COMMON /8LK15/IL4YRC100,3),XfS0(1003,SD!v(100),NHEO(110),dEO(100), FET9A 58

1 RHOSED(3),xNT(100,3),RSAvt(100),R$av2(1003,RSAV3(100) FETRA 59
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CO* MON /BL417/9 LATE (240),334RA(7,100),3pNT(7,240), CRATE (3,100), FETWA 00
1 CD(4,240) FETRA et

LEVEL 2,'JL A TE,GS AR A,G ANT,CQ ATE,CD FETFIX4 4
LOGICAL RSTRT, STORE FETRA 62
OIMENSION 4AA0(3),ALEFT(3),d2(3),33(3),G8Jt3),CS(3) FETRA 03

C FETRA 64
C FETRA 65

DI*ENSION OD(240,3) FETRA 66
DATA EPSI/1.0E-12/ FETRA 07

C FETRA 69
C FETRA 69
C FETRA 70

Kal FETRA 71
<xgst FETRA 72
TSPEC a 0.0 FETRA 73
TTRANS a 0.0 FETA 4 74
TBNDRY a 0.0 FETRA 75
TAMSOL a 0.0 FETRA 76
ATso.0 FETRA 77
RAfs0.0 FETRA 78

C FETRA 79
C INPUT THE PRORLEM SPECIFICATIONS FETRA 30
C FETRA 51
C COMPUTATIONAL LOO' FETRA S2
C FETRA S3
100 CONTINUE FETRA 84

T1 s SECOND(0.0) FETFIX1 3
CALL SPECS (NE,NDS,NCOL,NTP,T,10,!ON,1NO,N,NPRNT,RSTRT, STORE,<ng, FETRA 86

1 RAT) sETRA 87
771 s SECONQ(71) FETFIX1 4
TSPEC a TSPEC + 771 FETRA 89
IF(d .NE. 1) GO TO 120 FETRA 90
00 115 Is!,NDS FET84 91

115 RPAST(!,10) s 0.0 FETRA 92
120 NRoasNOS FETRA 93

IF(ID.GT.u) GO TO 126 FETRA 94
00 125 Is!,NOS FETRA 95
CD(ID,1) a C(10,I)

- FETRA 96
IF(ID.LE.3.AND.CD(ID,1).LT.0.0) CD(ID,1) s 0.0 FETHA 97

125 CONTINUE FETRA 98
126 CONTINUE FETRA 99

C FETRA 100
1 C FORM ThE COEFFICIENT MATRICES t FETRA 101

C (P), (S), (R) FETRA 102
C FETRA 103

T2 s SECON0(0.0) FETFIX1 5
C H3 SPECIAL FETRA 105
C IF(ID.NE.43 GO TO 997 FETRA 106

CALL TRANSP(NE,NRO*,NCOL,7,ID,10N,1NO,4,NPONT,NTP) FETRA 107
772 s SECOND(T2) FETFIX1 o
TTRANS a TTRANS * TT2 FETRA 109

C FETRA 110
C SET THE SPECIFIED 80uNDARY CONDITIONS IN THE LOAD VECTOR (4) FET8A 111
C FETRA 112

T3 s SECOND(0.0) FETFIX1 7
CALL BNDPYS (NROWeNCOL,ID) FETRA 11e
TT3 s SECOND(T3) FETFIX1 4

TBNORY a f8NORY + 773 FETRA 11e
C FETRA 111

IF (NTP.GT.C 1 GO TO 130 FETRA _s ts
C COMPUTE STEADT STATE SOLUTION FOR T'a0-0!PENSIONAL CONVECTI3N- FETRA 119
C O!FFUTICN EQUATION FETRA 120
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dRITE (6,270) FETRA 121
CALL BANSOL (Na0s,NCOL,5,R) FETRA 122
00 140 Is!,NR0a FETRA 123
CT(IlsR(I) FETRA 124

140 CONTINUE FETRA 125
GO TO 160 FETRA 126

130 CONTINUE FETRA 127
C FETRA 128
C C0"RUTE THE TI"E DEPENDENT SOLUTION IF REQUIRED FETRA 129
C FETRA 130
C M3 SRECIAL CHANGE 1 TO 4 FETRA 131

I F ( K K K . E G.1. A >4D. I O.E O.1 ) AfsAT+ RAT FETRA 132
IF (!O.EO.1) ATsAT,7 FETRA 133

| IF(*00(K,NPRNT) .NE. 0 .ANO. K .NE. NTP) GO TO 150 FETRA 134
' aRITE (6,280) FETRA 135
| = RITE (6,225) <,T.AT,IO FETRA 136

150 CONTINUE FETRA 137
i T4 s SECON0(0.0) FETFIX1 9

| CALL AMSOLCNRow,NCOL,10,T) FETRA 139

| TT4 s SECON0(T4) FETFIX1 10
1 TAM 50L a TAHS0L + 774 FETRA 141
j 00 155 Ist,NR0= FETRA te2

155 RAAST(I,10) s R(!) FETWA 143'

C FETRA 144
C OUTPUT THE RESULTS 70 THE RRINTER FETRA 145
C FETRA 146
160 CONTINUE FETRA 147

Ns0 FETRA 148
Js0 FETRA 149
30 170 Ist,LSC FETRA 150
IIsNBC(10,I) FETRA 151

170 CCIO,II)sBC(!O,1) FETRA 152
180 nan +1 FETRA 153

JsJ+1 FETRA 154
00 190 Is!,LSC FETRA 155
IF (NBCCIO,I).EG.J) JsJ+1 FETRA 156

190 CONTINUE FETRA 157
( IF (J.GT.N05) Go 70 200 FETRA 158

C(10,J)sCT(N) FETRA 159
IF (N.LT.NRom) GO 70 180 FETRA 160

200 CONTINUE FETRA 161
IF(M00(K,NPRNT) .NE. 0 .ANO. M .NE. NTP) GO TO 212 FETRA 162

C FCTRA 163 ;

IF (10.LT.5) GO 70 202 FETRA 164
00 201 Jal,NOS FETRA 165
IF (C(ID=4,J).GT.1.E=6) FETRA te6 {s C(10,J) a C(10,J)/C(10-4,J) FETRA 167
IF (C(ID=4,J).LE.1.E=6) FETRA 168

8 00(J,ID=41sC(10,J) FETRA 169
IF (C C ID=4, J) .LE.1.E=6) FETRA 170

s CCIO,J) s 0.0 FETRA 171
201 CONTINUE FETRA 172
202 CONTINLE FETRA 173.

WRITE (6,230) FETRA 174
nRITE(6,240) 10 FETRA 175
NPRTENDS/6+1 FETRA 176
00 210 Ist,NPRT FETRA 177
NSTa(!=1)e6+1 FETRA 178
IF (NST.GT.N05) GO TO 210 FETRA 179
!!sNST+5 FETRA 160
IF (!!.GT.NO3) !!aNOS FETRA 181
dRITE (6,310) (JeC(10,J),JsNST,II) FETRA 162
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210 CONTINUE FET8A 163
aRITE (9) (J,C(ID,J),Jal,NDS) FETRA 194

C FETRA 1A5
IF (ID.LT.51 GO TO 212 FETRA 166
00 203 J s 1,NOS FETRA 187
IF (C(ID=4,J).GT.1.E=6) FETRA 18d

s CCID,J) C(ID,J)*C(ID=4,J) FETRA 189
IF (C(IDae,J).LE.1.E=6) FETRA 190

s C(ID.J) : 00(J,ID=a) FETRA 191
203 CONTINUE FETRA 192

212 CONTINUE FETRA 193
IF (INO.LE.0) GO TO 380 FETRA 194

C IF (IO.EQ. ION) CALL BEDMIS (NE,T) FETRA 195
C M3 SPFCIAL FETRA 196

997 CONTINUE FETRA 197
10 10+1 FETRA 106
IF ((ID=IDN).LE.0) GO TO 100 FETRA 199
IDu! FETRA 200

--

C M3 SRECIAL FETRA 201
C IF(10.GT.0) GO TO 998 FETRA 202

IF(400(x,NPRNT) .NE. 0 .AND. < .NE. NTO) GO TO 380 FETRA 203
C FETRA 204
Cao CALCULATE AND OUTPUT TOTAL SUSRENDED SE0!aENT FETRA 205
C** C ONCE c47 R A T ION, MG/"**3 0F WATER. FETRA 206
C FETRA 207

00 104 Jat,NDS FETRA 208
C(8,J)so. FETRA 209
00 104 Ist,3 FETRA 210

104 C(8,J)sC(8,J)+CCI,J) FETRA 211
aRITE(6,290) FETRA 212s

= RITE (6,320) FETRA 213
'

aRITE(6,310) (J,C(8,J),Jat,NOS) FETDA 214
aRITE (9) (JeC(d,J),Jat,N05) FETRA 215

C FETRA 216
Coe CALCULATE AND OUTPUT THE TOTAL CONCENTRATION OF CONTAMINANT FETRA 217
Ca* ATTACFED TO SUSPENDE0 SE0! MENT, RCI/Ma*3 0F aATER. FETRA 218

i C FETRA 21900 105 Jat,NOS FETRA 220
C(9,J)so. FETRA 221
00 105 Ist,3 FETRA 222

105 C(9,J)sC(9,J)+C(!+4,J) FETRA 223
= RITE (6,235) FETRA 224
aRITE(6,325) FETRA 225
mRITE(6.310) (J,C(9,J),Jat,NO3) FETRA 226
mRITE (9) (J,C(9,J),Ja!,NO3) FETRA 227

C FETRA 228
Ces CALCULATE AND OUTPUT THE TOTAL SUSRENDED AND FETRA 229
Ce* DISSOLVED CONTA*!NANT CONCENTRATION, PCI/Me*3 0F MATER. FETRA 230
C FETRA 23100 106 Jet,NDS FETRA 232

106 C(9,J)sC(9,J)+C(4eJ) FETRA 233
aRITE(6,235) FETRA 234mRITE(6,326) FETRA 235
aRITE(6 310) (J,C(9,J),Jat,NOS) FETRA 236
aRITE (9) (J C(9,J),J 1,NDS) FETRA 237

C M3 SRECIAL FETRA 238C 998 CON'' .E FETRA 239
C Tant -i=0.25eC(4, loo)=1.25+Cta,186)+0.5 acta,188)* FETRA 240
C 1 2.JaC(4,173)+ FETRA 2u1
C 2 3.0*C(4,187)+3.0*C(a,17a)=0.5+Cta,160)+0.26*C(4,186)* FETRA 242
C 3 0.24*C(4,162)+4.0*C(4,17u)*S.0*C(4,175)+3.96*C(4e161). FETRA 243
C 4 0.186*C(4,162)=0.to3*C(4,188)+0.348aC(a,1su)*6.66*CC4,175)+ FETRA 244

_.
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C 5 7.37*Cta,176)+7.34*C(4,1o3)+0.209*C(e,164)=0.302*C(3,188)+ FETRA 235
C 6 0.093*C(4 190)+7.93*C(4,176)+7.77*C(4,180)+4.46*C(4,1773) FETRA 2=6
C TMASSsTMASS+(= 0.25aC(u,136)=0.252*C(4,212)+ FETRA 247
C 1 0.50uaC(a,148)+2.n1*C(4,199)+ *ETRA 248
C 2 3.02*C(u,200}+3.02*C(a,167)+0.240*C(4,188)=0.516*C(4,212)+ FETaA 289
C 3 0.259eC(4,214)+4.07eC(4,200)+4.12*C(4,213)+5.13*C(4,201). FETRA 250
C 4 0.142*C(4,188)=0.106*C(4,214)+0.248+C(4,216)+6.65eCC4,201)+ FETRA 251
C 5 7.17*C(4,215)+7.13*C(4,202) u.261*C(4,188)+0.128eC(4,216)+ FETRA 252
C 6 0.13a*C(4,190)+7.60*C(4,202)+8.13*C(4,203)*7.61*C(4,1893) FETRA 253
C TMASS a 2.0E6 * TMASS FETRA 254

' RITE (6,790) 4,TMASS FETRA 255C a

C780 FORMAT (* M, TwASS = *,15,1PE15.4) FETRA 256
C FETRA 257

TMASS a 0.0 FETRA 258
PA" ASS = 0.0 FETFIX6 1

TOTbED a 0.0 FETFIX6 2
00 500 Mst,NE FETRA 259
N1 a NOD (M,1) FETRA 260
N2 s N00(M,2) FETRA 261
N3 s NOD (M,3) FETRA 262
N4 s NOD (M,4) FETRA 263
N5 a N00(M,5) FETRA 264
N6 s N00(M,6) FETRA 265
A2 s X(N1)=a(N3) FETRA 266
43 a X(N2)=x(N1) FETRA 267
A5 a Y(N3)=Y(N1) FETRA 268
46 a Y(N1)=Y(N2) FETRA 269
ARE a (A3*A5=A2*A61/2.0 FETRA 270
TMASS a TMASS + ((M(N1)/30.=M(N23/60.=M(N31/60.)*C(a,N1) + FETRA 271
1 (=H(N1)/60.+H(N2)/30.=M(N31/60.)*C(e,N2) + (=H(N13/60.= FETRA 272
2 H(N2)/60.+M(N3)/30.)*C(4,N3) + (H(N12/7.5+H(N23/7.5+ FETRA 273
3 M(N33/15.)*C(4,N4) + (M(N11/15.+M(N2)/7.5+HCN3)/7.5)* FETRA 274
4 C(4,N5) + (H(N1)/7.5+M(N2)/15.+HCN3)/7.5)*C(4,N6))*ARE FETRA 275

C FETFIX6 3
PAMASS a PAMASS + ((H(N1)/30.=H(N23/60.=H(N3)/60.)*C(9,N1) + FETFIX6 4
1 (=d(N1)/60.+H(N23/30.="(N3)/60.)*C(9,N2) + (="(N1)/60.= FETFIX6 5
2 H(N23/60.+M(N3)/30.)*C(9,N3) + (M(N1)/7.5+H(N2)/7.5+ FETFIX6 6
3 M(N31/15.)*C(9,N4) + (HtN11/15.+H(N21/7.5+M(N3)/7.5)* FETFIX6 7
4 C(9,NS) + (H(N1)/7.5+M(N2)/15.+H(N3)/7.5)*C(9,N6))*ARE FETFIX6 8

C FETFIX6 9

NBE1 s NBED(M) FETFIX6 10
TOTAL s G8A(M,N8E1)/RHOSED(1)+G88(4,N8E1)/RMOSED(2) FETFIX6 11
1 +G8CCM,NBE1)/RMOSED(3) FETFIX6 12
XND s (1.0=POR)/ TOTAL FETFIX6 13
TOT 9ED s TOTBED+G8G(M,NBE1)*XND*XYS0(M)*ARE FETFIX6 14
NBEDI a N8ED(M)=1 FETFIX6 15
00 800 Jet,NSEDI FETFIX6 to
TOTAL a G8A(M,J)/RHOSED(1)+GB8(M,J)/RHOSED(2) FETFIX6 17
1 +GBC(M,J)/RNOSED(3) FETFIX6 18
XND s (1.0=POR)/ TOTAL FETFIF6 19
TOTBED = TOT 8ED + G8G(M,J)*XND*8DIV(M)*ARE FETFIX6 20

800 CONTINUE FETRA 276
PAMASS a PAMASS TMASS FETFIX6 21
TOTMAS = TMASS+PAMASS+ TOT 8ED FETFIX6 22
WRITE (6,702) TOTMAS,TMASS,PAMASS,7078ED FETFIX6 23

,1PE15.4, FETFIX6 24702 FORMAT (/* TOTAL MASS : *,1PE15.4,2X,*0!SSOLVED MASS e *

1 2X,* PARTICULATE MASS s ",1PE15.4,2X,*8ED MASS s ",1PE15.4/1 FETFIX6 25
C FETRA 279
C H3 SPECIAL FETRA 290
C IF(ID.GT.0) GO TO 999 FETRA 281
Cao CALCULATE AND OUTPUT THE aEIGHTED AVERAGE OF FETRA- 282
Ces CONTAMINANT ATTACHED 70 SUSPENDED SEDIMENT, FETRA 283
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Cao 8CI/MG CF SEDIMENT. FETRA 294
C FETRA 285

. 00 107 Jet,NOS FETRA 286
IF(C(8,J) .EQ. 0.) GO TO 107 FETRA 287
CC9,J)s(C(9,J)=C(4,J)}/C(8,J) FETnA 258

107 CONTINUE FETRA 289
'

aRITE(6,235) FETRA 290
a4ITE(6,330) FETRA- 291
aRITE(6,310) (J,.(9,J),Jst,NO3) FETRA 292
* RITE (9) (J,C(9,J),Jat,NDS) FETaa 293
aRITE(6,290) FETRA 294
aRITE (6,600) FETRA 295
00 370 Ist,NE FETRA 296
N8ElsNBED(I) FETRA 297
aRITE(6,601) I, BED (I),G8&(I,NSE1),G8B(I,NBE1),GBC(I,N9E1),GB0(I, 'ETRA 298

INSE1),GBE(1,NBE1),G8F(I,NSE1),GBGCI,NBE1) (TRA 299
xxs0ED(I)=XYS0(I) uETRA 300
NSEDisNSED(!)=1 FETRA 301
00 370 LMal,NSED1 FETRA 302
xYaxX=8DIv(I) AFLOAT (LM-1) FETRA 303
LNaNSED(!)=LM FETWA 304
aRITE(6,602)xY,GBACI,LN),GB8(1,LN),G8CCI,LN),GBD(I LN),GBECI,LN), FETRA 305
1GdFCI,LN),G8GCI,LN) FETRA 300

3'/ 0 CONTINUE FETRA 307
aRITE(9) (1,8ED(I),GBA(I,4),G8B(I,4),GBC(I,4),G8D(I,4), FETRA 308

1 G8ECI,4),GBF(I,4),G8G(I,4),Ist,NE) FETRA 309
380 CONTINUE FETRA 310
C ap!TE (6,700) 10,4,TSPEC,TTRANS,78NORY,TAMSOL FETRA 311
C700 FORMAT (* TOTAL TIME = 10,K SPEC,TRANS,8NDRYS,4MSOL == FETRA 312
C 1 215,4F12.41 FETRA 313
C M3 SPECIL FETRA 314
C 999 CONTINUE FETRA 315

IF (K.GE.NTP) GO TO 350 FETRA 316
usk+1 FETRA 317
NM4sKKK+1 FETRA 318
GO TO 100 FETRA 319

350 CONTINUE FETRA 320
<a N+1 FETRA 321
IF(STORE.AND.K.GE.NTP) aRITE(2) AT,K,C,NBED,XYSo,BEO,GBA,GSB,GRC, FETFIX1 11

1 G80,G8E,G8F, gag FETRA 323
STOP FETWA 324

225 FORMAT (9X," TIME SEGMENT No. ',IS,/,9X," TIME STEP SIZE ",4X,1PE11 FETRA 325
1.4,/,9X," COMPUTED TIME PLANE",1X,1PE11.4,/,9X,' SINU. SUBSTANCE ids FETRA 326
2*,3X,IS,//) FETRA 327

230 FORMAT (//,10X,' LIST THE RESULTS FOR EACM N00E",//) FETRA 328
235 FORMAT (//) . FETRA 329
240 FORMAT (10X,' NODE",5X," CONCENTRATION OF SUBSTANCE ids",13,/3 FETRA- 333

270 FORMAT (1H1,//,10X,* STEADY STATE SOLUTION",//) FETRA 331
280 FORMAT (1M1,//,10X,' TIME DEPENDENT SOLUTION",//) FETRA 332
290 FORMAT (1H1) FETRA 333

310 FORMATC(10X,6(IS,1pE15.7))) FETRA 334
320 FORMAT (10X,'N00E",5X,' TOTAL' SEDIMENT. CONCENTRATION, KGF/N**3",/) FETRA 335
325 FORMAT (10X,"N00E*,5X,' TOTAL PARTICULATE CONTAMINANT CONCENTRATION FETRA- 336

SATTACHED TO SEDIMENT',/) FETRA 337
326 FORMAT (10X,"N00E",5X,' TOTAL PARTICULATE AND DISSOLVED CONTAMINANT FETRA 338

SCONCENTRATION",/) FETSA 339
330 FORMAT (10X,'N00E",5X,"hEIGHTED AVERAGE PARTICULATE CONTA"!NANT CON FETRA 340

SCENTRATION ATTACHED TO SEDIMENT',/) FETRA 3s1
600 FORM A T ( 9 X , "I",7 4 " RED",12 X,"G8 A ",12 X,'GB8',12 X, 'G8C",12 x , ' GdO",12 FETRA 342

1X,'G8E*,12X,'G8F",12X,"G8G',/) FETRA 343
601 FORMAT (5X,15,/,10Xe8(1PE15.73) FETRA 344
602 FORMAT (10X,8(1*f15.7)) FETRA 3G5

,

|
'
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END FETRA 346SU6400 TINE ACCEFS(M, AREA) ACCEFS 2
C TMIS SUBRouTIME COMPUTES THE ELE *ENT COEFFICIENTS FORMING THE ACCEFS 3
C "ATRICES OF THE M=TH ELEMENT. ACOEFS 4
C

ACCEFS 5C0'f a0N /8L*7/N00(2ao,6),X(241),f(240) ACCEFS 6
COM*0N /E(M12/AC0F(6),U(6),v(6),0(2),AwJC9,100), ALM 904 pModAT, AC0EFS 7

1 AnP(3) ACCEFS 8
C

ACOEFS 9*
NisN00(M,1) ACCEFS 10N2sN00(M,2) ACCEFS 1143sN00(M,3)

ACOEFS 12
C

ACCEFS 13AC0F(1)sx(N3).X(N2)' AC0EFS 14
AC0F(2)sx(N1).A(N3) ACOEFS 15
AC0F(31sx(N2).x(N1) ACCEFS 16
4C0F(4)sY(N2)=f(N3) AC0EFS 17AC0F(5)ay(N3).Y(N1) 6COEFS 16
AC0F(6)sV(N1)=Y(N2) ACCEFS 19

C
ACCEFS 20'

C C0=PUTE TME AREA 0F w-TH TRIANGLE FROM TME LOCAL C00ROINATES. AC0EFS 21
C

ACOEFS 22
AREAz(AC0F(3)*4C0F(51-AC0F(2)*AC0F(611/2 ACOEFS 23

C
AC0EFS 24

IF CARE 4.GT.0.3 GO TO 100 ACOEFS 25= RITE (6,110) AREA M
AC3EFS 26a4ITE (6,115) NieN2,N3
ACCEFS 27115 FORMAT (* N1,N2,N3 ',315) AC0EFS 28aRITE (6,120) x(N3),x(N2)
ACOEFS 29aRITE (6,120) x(N1),x(N3)
ACOEFS 30aRITE (6,120) x(N2),x(N1) ACOEFS 31aRITE (6,125) f(N2),Y(N3) ACOEFS 32aRITE (6,125) Y(N3),Y(N1)
ACOEFS 33aRITE (6,125) Y(N1),Y(N2)
ACCEFS 34-120 FOWMAT C' x *,1P2E14.4)
ACCEFS 35125 FORMAT (* Y *,1P2E14.4)
AC0EFS 36= RITE (6,130) AC0F(3),AC0F(5),ACCFC21,AC0F(6) ACCEFS 37130 FORMAT (* AC0F 3,5,2,e ",1P4E14.4) ACOEFS 35STOP
AC0EFS 39C
ACCEFS no100 CONTINUE
AC0EFS 41RETURN
ACCEFS 42110 FORaAT (//,10X,' NEGATIVE OR ZERO ARE. *,1P!12.4,' ELE"ENT'e!5) AC0EFS 43END
ACCEFS a4SUBROUTINE AMSOL(NRow,NCOL,10,T)
AMSOL 2C
AMSQL 3Co* THIS SUBROUTINE USES A NUMERICAL APPR0x!MATION TO AMSOL 4Co* SOLVE THE SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS. AMSOL 5C** STYPs0 IMPLIES AN EXPLICIT SOLUTION AMSQL 6Ce* STYps.5 IMPLIES A CRANK =NICHOLSON SOLUTION AMSOL 7Ce* STyp:1 IMPLIES AN IMPLICIT SOLUTION

C AMSOL 8
AM50L 9COMMON /9LK1/CT(240),C(9,240)
AMSOL 10COMMON /SLM2/P(240,8e),F(240)
AMSOL 11LEVEL 2,P,F
FETFIX4 5COMMON /8LM3/S(240,86)
AMSOL 12LEVEL 2,3
FETFIX4 eCOMMON /SLM4/ R(244), RpAST(240,7), N000ET, BETA 1, ARE41 AMSOL 13LEVEL 2,R,RPAST,400 BET, BETA 1, AREA 1 FETFIX4 7COM40N /BLKle/ STYP
AMSOL 14

C0aHON /BLK17/QLATEC240),GSARA(7,100),GPNT(7,240), CRATE (3,100), 4450L 151 CD(4,240)
AMSOL 16
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LEVEL 2,GLATE,.54RA.QPNT, CRATE,CD FETFIXe 8

C AMSOL 17
N8Nos2*NCOL-1 4" SOL 18
00 120 Jat,NSN0 AMSOL 14
00 120 !st,NRoa AMSOL 20
PBARsD(I,J)+T*S(1,J)*STYP aus0L 21
SBARsP(I J)-T*S(1,J)*(1.-STY 8) AMSOL 22
P(leJ)sPBAR 4MSOL 23
SCI,J)sSBAR 4430L 24

AMSOL 25120 CONTINUE -

C AMSOL 26
C IF (10.LT.5) GO TO 302 AMSOL 27
C MRITE(6,399) AMSOL 28
C mRITE(6,400) (R(J),Js!,NROM) AMSOL 29

C nRITE(6,401) AMSOL 30
C 00 300 Ist,NR0a AMSOL 31

C aRITE(6,400) ($(I,J),Js!,N9NO) AMSOL 32
C 300 CONTINUE AMSOL 33
C mRITE(6,402) AMSOL 34
C 00 301 InteNROM AMSOL 35

i C aRITE(6,400) (P(I,J),Jst,NSNO) AMSOL 36
C 301 CONTINUE AMSOL 37
C 302 CONTINUE 4"$0L 38
C- AMSOL 39
C Aus0L G0

CALL COM8(NR0n,NCOL,ID) aaSOL 41

| 00 130 InteNRon AMSOL 42
130 F(I)sF(!)+T*R(I)*STYP+T*RPAST(I,10)*(1.-STyP) AMSOL 43

C AMSOL 44

C AMSOL 45
C na!TE(6,406) AMSOL d6
C 406 FORMAT (//,10X,*R MATRIX",/) AMSOL e7
C aRITE(6.405) (R(!),Ist,NRad) AMSOL. as
C aRITE(6,407) AMSOL u9
C 407 FORMAT (//,10x,*sPAST MATRIX",/) AMSOL 50
C dRITE(6,405) (R*AST(1,IO),Ist,NRoa) AMSOL 51
C AMSOL 52
C AMSOL 53
C IF (10.LT.5) GO TO 307 AMSOL 54
C WRITE (6,403) AMSOL 55,

i C 00 999 InteNROM AMSOL 56
$ C aRITE(6.405) (P(1,J),Jat,NPNO) AMSOL 57

C999 CONTINUE AMSOL 58
. C wAITE(6,404) aMSOL 59
I C mRITE(6,405) (F(J), Jet,NRom) AMSOL 60

C 307 CONTINUE AMSOL 61
C AMSOL e2
C AMSOL 63

CALL BANSOL(NROM,NC0(,P,F) AMSOL e4
00 140 !st,NR0a AMSOL 65
CT(!)sF(I) aMSOL 66

140 CONTINUE AMSOL 67
RETURN AMSOL 68

399 FORMAT (//,10s,*R "4TRIx*,/) aMSOL 69'

400 FOR"AT(12(IPE10.3)) AMSOL 70
401 FORMAT (//,10s,"S MATRIX',/) A* SOL 71
402 FORMAT (//,104,*P MATRIX *,/) &* SOL 72
403 F04 MAT (//,10x,*p w&TRIX FOR PX a F*,/) adSQL 73,

404 FORMAT (//,10r,*F MafRIX FOR PX a F*,/) AMSOL 74
405 FORMAT (12(1PE10.31) A M S O'. 75

END - AMSOL 76
SUBROUTINE 6ANSOL(NROM,NCOL,P,F) 6&NSOL 24

.

i
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C BANSOL 3

C THIS ROUTINE SOLVES THE LINEAR SYSTEM OF EQUATIONS (D) *a (F) dANSOL a

C aMERE (P) IS BANDED ANO UNSy4 METRIC. THE ALGORITHM EMPLOVE0 IS BANSOL 5

C GAUSSIAN ELIMINATION a!TM PARTIAL PIVOTING. SANSOL e

C BAN 30L 7

LEVEL 2,P,F FETFIxu 9

DIMENSION P(240,86),F(2a0) BANSOL e

OATA EPS!/1.E=3o/ SANSOL 9

C BANSOL 10
NaNRod BAN 30L 11

LsNCOL BANSOL 12
Ms2*NCOL-1 8ANSOL 13
N1sN=1 SANSOL 14

C BANSOL 15
C FORMAR0 ELIMINATION w!TM PARTIAL P! VOTING. BANSOL 16
C BANSOL 17

00 160 !st,N1 s&NSOL 16

IP! Val BANSOL 19
IRES!+1 BANSOL 20
00 100 IRsIRE,L BANSOL 21
IF (ABS (PCIR,1)) .LE ABS (p(1,1))) GO TO 100 BANSOL 22
IP!Va!R SANSOL 23

100 CONTINUE BANSOL 24
C BANSOL 25

IF (IP!V .EO. I) GO TO 120 6ANSOL 2e
TsF(I) BANSOL 27
F(IlsF(IP!V) 3ANSOL 25

4

| F(IPIV)sf 4ANSOL 29
00 110 Jul,H 3ANSOL 30
tsp (1,J) aANSOL 31
PCI,J)sP(IPIv,J) 8ANSOL 32

110 PCIPIV,J)si BANSOL 33
120 CONTINUE 84NSOL 34

IFCABSCP(1,1)) .LE. EPSI) GO TO 135 5ANSOL 35
FCI)sF(!)/p(I,1) SANSOL 36
00 130 Js2,M EANSOL 37
PCI,J)sP(!,J)/PCIe1) 6ANSOL 38

130 CONTINUE SANSOL 39 r

135 CONTINUE SANSOL 40
00 150 irs!RE,L BANSOL 41
Tap (IR,1) SANSOL 42
F(IR)sF(IR)=TeF(!) BANSOL 43
00 140 Js2,M BANSOL 44

140 PCIR,J-1)sP(IR,J)=T*P(I,J) 64NSOL 45
150 PCIR,M)so.0 SANSOL e6

IF (L .EO. N) Go TO 160 BANSOL u7
(sL+1 aANSOL us

160 CONTINUE SANSOL u9
C BANSOL 50
C 8ACK SUBSTITUTION BANSOL 51
C BANSOL 52

IF (ABS (P(Net)) .GE. EPSI) GO TO 400 SANSOL 53
aRITE (6,920)N,F(N),P(N,1) 8ANSOL 54

400 CONTINUE BANSOL 55
F(N)sF(N)/P(N,1) BANSOL 56
JMs2 SANSOL 57
00 180 ICEsteN1 GANSOL 5s
IRsN= ICE BANSOL 59
00 170 Js2,J4 8AN306 60
IRMisIR=1+J 6ANSOL 61
F(IR}sF(IR) P(IR,J)eF(IRM1) 3ANSOL 62

170 CONTINUE BANSOL 63

4
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IF (JM .EG. M) GO TO 180 SANSOL e4

JMsJM+1 BANSOL e5
180 CONT 140E BANSOL 66

C BANSOL 67
RETURN BANSOL 68

920 FORMAT (10x,"N=",14,5x,"F(N)s",E10.3,5x,"P(N,1)s",E10.3) BANSOL 69
ENO BANSOL 70
SUBROUTINE BEDHIS(M,T) BEDMIS 2

C BEDMIS 3

C THIS SUBROUTINE KEEPS A RECORD OF BED HISTORY, INCLUDING BE0 BEDHIS a

i C SURFACE ELEVATION, RATIO OF BED SEDI=ENT *EIGHT FRACTIONS, BEDMIS 5

C AND ASSOCIATED CNEMICAL'S CONCENTRATIONS IN THE BED BEDMIS 6-

C BEDMIS 7

C ILAYR(J)....NO. OF LAYE45 C0"PLETELY SCOU8ED BY EACH RESPECTIVE BEDMIS 8

C SEDIMENT. ILAYR(J)s=1 FOR DEPOSITION BEDMIS 9

C ARAD........ AMOUNT OF CNEMICALS LEFT IN THE TOP BED LAYER BEDMIS 10 (
C ALEFT........ AMOUNT OF SEDIMENT LEFT IN THE TOP BED LAYER BEDHIS 11 1

C 2070P...... 7074L dEIGHT OF THE SEDI"ENT IN THE TOP SED LAYER BEDMIS 12 l
4

| C DRAD........Au0VNT OF CMEMICALS DE80 SITED DER TIME STEP SEDa!S 13
i XND......... TOTAL dEIGHT OF THE SEDIMENT IN A BED LAYER 8EDMIS 14

C BEDMIS 15''

COMMON /BLK1/CT(240),CC9,240) SEDHIS 16
CO* MON /BLKT/N00(240,6),X(240),Y(240) BEDMIS 17
CO* MON /BLn11/050(3,100),8050(100),SR(3,100),$D(3,100) BEDMIS 18
COMMON /BLK12/AC0F(e),U(6),v(6),0(2),ANJC9,100), ALM 8DA,RH0aAT, SEDMIS 19

1 A4P(3) BEDHIS 20
CO* MON /8LK14/G8A(100,10),G8B(100,10),GBC(100,10),G8DC100,10), BEDMIS 21

1 G8E(100,10),G8F(100,10),G8G(100,10),80R SEDHIS 22
COMMON /8LK15/ILAYR(100,3),xYS0(100),8DIV(100),NSED(100), BED (100), SEDMIS 23

1 RHOSED(3),xNT(100,3),RSAV1(100),RSAv2(100),RSAV3(100) BEDMIS 24
COMMON /BLK17/GLATE(240),GSAR4(7,100),GPNT(7,240), CRATE (3,100), 8EDHIS 25
1 CD(4,240) BEDMIS 26
LEVEL 2,GLATE GSARA,GPNT, CRATE,CD FETFIX4 10'

DIMENSION ARAD(3),ALEFT(3),62(3),83(3),GBJt3),CS(3) eEDMIS 27
DATA EPSI/1.0E=10/ 8EDHIS 28

C BEDMIS 29#

C BEDMIS 30
ins!LAVR(4,1) SEDMIS 314

INNaHIN0(IN+1,NBED(M)) .8EDMIS 32
;
' ipa!LAYR(M,2) SEDMIS 33
j IGs!LAYR(M,3) BEDMIS 34

C BEDMIS 35
GBJ(t) a GBDC=,NSED(M)) 4EDMIS 3e
GBJC2) s GBE(M,NSED(M)) BEDHIS 37
G8JC3) e G8F(M,NSED(M)) 8EDHIS 38
CSC1) a R$4V1(M) SEDHIS 39
CS(2) a RSAV2(H) SEDMIS 40

CS(3) e RSAV3(M) BEDMIS 41
C BEDMIS 42

D0 100 !!st,3 BEDMIS 43
ARADCII) s 0.0 SEDMIS 44

ALEFT(II)s0.0 SEDMIS 45
100 CONTINUE BEDHIS 66

C 6EDMIS u7
TOTAL a G8A(M,NSED(M))/RMOSED(1)+GBB(M,NBED(M))/RH0$ED(2)+ BEDHIS sa

S GBC(M,NBED(M))/RMOSED(3) BEDMIS 49

AN0s(1.=POR)/70Te. BEDMIS 50
XNTT*Ps(xNT(M,1) s ANT (w,2) +x 4T(M,3)) /xND BEDMIS 51
IF(SR(1,M)+SR(2,M)+SR(3,u) .GT. 0.0) GO TO 110 SEDHIS 52
IF(ABSCxNTTMP=90!V(M)) .GE. EPSI) GO TO 110 aEDMIS 53
xNT(M,1)so. BEDHIS Su
XNT(M,2)so. - 8EDMIS 55

A.10i

.

- - - - ._._- , ,



XNT(*,3)so. BEDHIS 56
N8ED(H)sNBED(M)+1 SEDMIS 57
00 105 Is!,3 BEOMIS 5B
ALEFT(I)sSDCI,M)*T BEDMIS 59
APA0(I)s=(CS(I)+CRATECI,M))ef BEDMIS oo

BEOMIS 61105 CONTINUE .

GO To 270 8EDHIS 62
110 IF (ILAYR(M,1).LT.nl ins 0 BEDHIS 63

ALEFT(1):XNT(M,1)+SD(1,=)*T SEDMIS 64
ARA 0(1)sXNT(M,1)eG30(u,NBED(a)-IN)-(CS(1)+ CRATE (1,M))e7 BED *I3 65
IF (ILAYR(4,2) LT 0) IPs0 SEOMIS 66
ALEFT(2)sxNT(M,2)+SO(2,M)ef BEDMIS 67

i' ARA 0(2):XNT(4,2) GBE(w,NBED(")-!A)=(CS(2)+ CRATE (2,w))=T SE0aIS 68
IF(ILAYR(M,3) .LT. 3) IGs0 SECHIS 69
ALEFT(3)sXNT(M,3)+30(3,*)ef BE0HIS 70
ARAD(3)sXNT(4,3)*GBF(M,NBE0(M)=IG)=(CS(3)+ CRATE (3,M))e7 BE0HIS 71
IF(ILAYR(H,1) .LT. 1 .OR. ILAYRCM,2) .GE. ILAYR(M,1)) GO TO 150 BEDMIS 72
1P2n!LAYR(4,2)+2 BEDMIS 73
00 140 ITs!P2, INN BEDHIS 74
IF (ILAYR(M,2).LT.0.AND.IT.EQ.11 GO TO 140 SEDMIS 75
IUsNBED(M)=IT*1 BEDHIS 76
XNDa(GBA(M,IU)/RHOSED(1)+GB9(M,IU)/4MOSE0(2)+GBC(M,IU)/RHOSE0(31) BEDMIS 77

XN0s(1.0-80R)/XND BEDHIS 78
XNT(H,21sXNDeG8d(M,IU)*BDIV(M) 3EDHIS 79
ALEFT(21sALEFT(2)+XNT(M,2) BEDMIS 80
ARAD(2) SARA 0(2)+XNT(M,2)eGBECM,IU) 8EDHIS 81

140 CONTINUE SEDMIS 82
150 CONTINUE BEDHIS 83

IF(ILAYR(M,1) .LT. 1 .OR. ILAYR(M,3) .GE. ILAYR(M,1)) GO TO 270 BEDHIS 84
IQ2n!LAYR(M,3)+2 BEDHIS 85
00 220 IRsIQ2,1NN BEDHIS 66
IF (ILAYRCM,3).LT.0.AND.!R.EG.1) GO TO 220 BEDHIS 87
!$sNBED(M)=IR+1 SE0HIS 88
XN0s(GBA(M,IS)/RHOSED(1)+GBB(Me!S)/RH0$ED(2)+GBCCM,IS)/RHOSED(3T) 9ED*IS 89
XN0s(1.0-POR)/XND BEDMIS 90
XNT(M,3)sxNDeGBC(M,IS)e6DIVCM) BEDMIS 91
ALEFT(3)t*LEFT(3)+XHT(M,3) BEDHIS 92
ARADC3)mARA0(3)+XNT(M,3)*GBF(M,IS) BEDHIS 93

220 CONTINUE BEDHIS 94
C BE0HIS 95
C XM.... THICKNESS OF BED TOP LAYER WHICH DILL BE SET TO XYS0(F) BEDMIS 96
C BEOMIS 97

270 CONTINUE BEONIS 98
BisALEFT(1)+ALEFT(2)+ALEFT(3) BE0HIS 99
IF (81.EQ.0.0.AND.!LAYR(H,1).LT.01 RETURN BEOMIS 100
XM a ALEFT(1)/RHOSED(1)+ALEFT(2)/RHOSE0(2)+4LEFT(3)/RHOSED(3) BEDMIS 101
XM s XM/(1.0-POR) dEDMIS 102
Ins 0 SE0HIS 103
REMAIN a XM BEOMIS 104

280 CONTINUE BEDMIS 105
!F (REMAIN.LE.BDIVCM)) GO 70 300 BE0HIS 106
!astw+1 BEONIS 107
RE*AIN s REMAIN - BOIVCM) BEOMIS 108
GO TO 280 BEDHIS 109

300 CONTINUE BEDMIS .110
!asIW+1 BEDMIS til

INN BEDHIS 112NdED(H) a NBEO(M) .

IF (ILAYR(M,1) .LT. 0) NSED(M) s NBED(M) 1 BEDMIS 113-

! N8E01 a NBEDCM) + 1 BEONIS 114
NBED2 s NBED(M) + In BEDHIS 115
00 360 !YsNBE01,NBED2 6EDMIS 116
00 340 IXst,3 BEOMIS 117

i
,
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82(IX)so.0 BEDMIS 116
IF (81.NE.0.0) 82(Ix)sALEFT(Ix)/81 SEDMIS 119
83(IX)s0.0 BEDMIS 120
IF CALEFT(IX).GT.0.0.AND.ARAD(!X).GT.0.0) 83(IX)s 4EDmIS 121

1 ARAD(IX)/ALEFT(IX) SEDMIS 122
340 CONTINUE BEDMIS 123

TON =ETsB2(1)*83(1) + 82(2)*83(2) * 82(3)*B3(3) 3ED*IS 124
GBA(M,IY)sB2(1) BEDMIS 125
G84(M,1Y)s02(2) SEDMIS 126
GdC(M,1Y)s92(3) SEDmIS 127
GB0(*,IY)s03(1)* EXP(=AL"80A*T) 6EDMIS 128
GSE(*,Iy)sB3(2)* ExP(= ALMA 0A*T) SEDMIS 129 l

G8F(*,IY)s93(3)* EXP(=ALMnDA*T) SEDMIS 130
GBG(M,IV)sTONaET* ExP(= ALM 80A*T) SEDmIS 131

360 CONTINUE SEDMIS 132
C 8EDMIS 133

N8ED(M)sNSE0(M)+Ia aEDMIS 134
XYS0(M)sREaAIN aEDmIS 135
BED (M)s(NSED(H)=1)*dO!V(M)+XYS0(*) BEDm!S 136
IF (N8ED(M).LE.50) GO TO 400 SEDMIS 137
aRITE(6,200) *,NSED(M) BEDm!S 133
STOP SEDmIS 139

400 CONTINUE BED *IS 140
PETURN BEDMIS lul

200 FORMAT (2X,"0EPOSITION EXCEEDS PER"ISSIBLE 3E0 DEPTM IN BEDdIS",/, SEDm!$ 142
15X,'M,NBEDs",2IS) BEDMIS 143
ENO SEDw!S 144
$UBROUTINE BNDRYS (NP0a,NCOL,ID) SNORYS 2

C 6NDRYS 3
C THIS ROUTINE SETS THE SOUNDARY CONDITIONS IN THE GLOBAL MATRICES, BNDRYS 4
C ELIMINATES THE EQUATIONS FOR 00VNDARY NODES AND THEN REFOR"5 THE BNDRYS 5
C REDUCED SYSTEM MATRICES. 6404YS 6
C BNDRYS 7

C0= MON /BLK1/CT(240),C(9,240) BNDRYS S
COMMON /BLM2/8(240,8e),F(240) BNDRYS 9
LEVEL 2,P F FETFI1d 11
COMMON /BLK3/S(240,86) BNDRYS 10
LEVEL 2,3 FETFIA4 12
COMMON /8LK4/ R(240), RPASTC240,7), N008ET, BETA 1, AREA 1 8NDRYS 11
LEVEL 2,4,RPAST,NODBET, BETA 1, AREA 1 FETFIA4 13
COMMON /8LM8/MBC, Lac,MBC(7,120),NBC(7,120),08C(7,120),8CC7,120), 3NDRYS 12

1 400E(10) BNDRYS 13
C BNDRYS 14
C SET THE SPECIFIED BOUNDARY CONDIT0NS IN THE MATRICES BNDRYS 15
C SNDRYS 16

N8N0s2*NCOL=1 SNDRYS 17
IF (L8C.LE.0) GO TO 190 SNDRYS 18
00 110 Ist,LBC 6NDRYS 19
NNaNBC(ID,I) BNORYS 20
R(NN)so.0 BNORYS 21
D0 110 NCst,N8ND '8NORYS 22
P(NN,NC)s0.0 9NDRYS 23
S(NN,NC)s0.0 BNDRYS 24
NRsNN=NC+NCOL BNORYS 25
IF (NR.LE.0.0R.NR.GT.NR0a) GO TO 110 SNDRYS 26
R(NR)sR(NR)=S(NR,NC)*SC(ID,I) $NDRy$ 27
P(NR,NC)s0.0 aNDRYS 28
S(NR,NC)so.0 SNORYS 29

110 CONTINUE BNDRYS 30
C BNDRYS 31
C ELIMINATE THE EQUATIONS FOR THE BOUNDARY CONDITION NODES AND 3NDRYS 32
C REFORM THE GLO8AL MATRICES. 6NDRf3 33
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C SNDRYS 34
00 180.Lal,LSC 8NDRYS 35
4 nan 8C(10,L)=L+1 BNDAYS 36
NRunsNW0a.1 8% DRYS 37
IF (NN.GT.NR0d) GO TO 190 BNDRYS 33
00 120 NRsNN,4 Rod SNDRYS 19
C(!D,NR)sC(ID,NR+1) BNDRYS 40
R(NR)sR(NR+1) 8NDRYS 41
00 120 NCat,NCOL BNDRYS 42
MCsNCOL+NC-1 BNDRYS 43
R(NR,9C)sp(Na+1,wC) 8NDRYS 44
S(NR,MC)sS(NR+1,MC) BNDRYS e5
IF (NR.LT.NROW) GO TO 120 BNDRYS d6
P(NR+1,MC)s0.0 SNDRYS 47
3(NR+1,MC)s0.0 SNDRYS ed

120 CONTINUE BNDRYS 49
C SNDRYS 50

00 tuo NCa2,NCOL BNDRYS 51
ACsNCOL-NC+1 BNDRYS 52
NLsNN+NC=1 BNDRYS 53
IF (NL.GT.NR0d) GO TO 140 SNDRYS 54
00 130 NRsNL,NRon SNDRYS 55
R(NR,MC)sp(Na+1,MC) BNDRYS 56
5(NRe>C)sS(NR+1,"C) $NDRYS 57
IF (NR.LT.NRoa) GO TO 130 SNDEYS 58
R(NR+1,MC)s0.0 8NDRYS 59
3(NR+1,MC)s0.0 SNDRYS 60

130 CONTINUE SNORYS 61
140 CONTINUE BNDRYS 62
C BNDRYS 63

IF (NN.EO.:) GO 70 180 BNDRYS 64
C BNDRYS 65

NCLsNCOL-1 8% DRYS 66
D0 160 LCs2,NCL 8% DRYS 67
NRsNN=LC+1 8% DRYS 68
|F (NR.LE.0) GO TO 160 8% DRYS 69
00 150 NCsLC,NCL BNDRYS 70
MCsNCOL+NC=1 SNDRYS 71
P(NR,MC)sP(NR,4C+1) BNDRYS 72
$(NR,MC)sS(NR,MC+1) SNDNYS 73
IF (NC.LT.NCL) GO TO 150 SNDeYS 7a
P(NR,N8NO)s0.0 SNDRYS 75
3(NA,N8ND)so.0 SNDRYS 76

C P(NR,*C+1)so.0 BNDRYS 77
C SC1R,MC+1)so.O 8% DRYS 78
150 CONTINUE 8NDRYS 79
160 CONTINUE 8NDRYS 60
C 8% DRYS 81

NRLsNN+NCOL-3 BNDRYS 82
00 170 hRsNN,NRL SbORYS 83
NCLsNN=NR+NCOL-2 8NORYS 84
00 170 NCat,NCL BNDRYS 65
P(NR,NC+1}sP(NR+1,NC) SNDRYS 86-
S(NR,NC+1)sS(NR+1,NC) BNDRYS 87
IF (NC.NE.1) GO TO 170 BNDRYS 89
R(NR+1,1)so.0 8NDRYS 89
S(NR+1,1)s0.0 8NDRYS 90

170 CONTINUE 8NDRYS 91
180 CONTINUE BNDRYS 92
C SNDRYS 93
C PERFORN A LEFT SMIFT OF THE (P)AND (S) HATRIXFOR COMS INNER BNDRYS 94
C PRODUCT 8%D9YS 95

|
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C- BNDRYS 96
190 LisNCOL-1 6NORYS 97

00 210 IRat,L1 6NORYS 98
.

LRaNCOL=IR BNORYS 99

i 00 210 InteLR BNORYS 100

i 00 200 Js2 NeND BNORYS 101
PCIR,J 1)sp(IR,J) SNORYS 102
S(IR,J-1)sS(IR,J) 8NORYS 103'

200 CONTINUE BNDAYS 104
i

i NelsNR0d+1=IR $NORYS 105
MPtsN8N0+1-1 BNORYS 106 7

j P(IR,NBNO)so.0 8% DRYS 107
i S(IR,N8ND)s0.0 BNORYS 108

P(NP1,MP1)s0.0 BNCRYS 109
S(NP1,MP13so.0 BNORYS 110

f 210 CONTINUE BNORYS 111
C BNDRYS 112

i RETURN BNORYS 113
ENO BNORYS 114'

; SudROUTINE CLAY (MeID,T) CLAY 2

1 C CLAY 3

| C THIS SU8 ROUTINE.C0aPUTES THE AMOUNT OF RESUSPENSION, SR,0R CLAY 4
1 C DEPOSITION,50,0F CLAY CLAY 5

C THIS ROUTINE DECIDES NO.0F BED LAYERS 70 SE. SCOURED. CLAY 6

C CRSTRSCIO M). CRITICAL SHEAR STRESS FOR SCOURING,10:1 FOR CLAY CLAY 7

j C COSTR$(IDEM). CRITICAL SMEAR STRESS FOR DEPOSITION CLAY 8

C aS(IDEM)..... FALL YELOSITY OF SEDIMENT CLAY 9

C ER004(!D,M)..ER00 ABILITY COEFFICIENT CLAY 10

i C RSAV1........CMEMICAL AMOUNT SCOURED FROM RED DURING ONE TIME STEP CLAY 11

| C RS........... SEDIMENT Am0UNT SCOURED FROM SED DURING ONE TIME STEP CLAY 12

: C CLAY 13
COMMON /8L41/CT(240),C(9e240) CLAY 14

! C0= MON /6LM6/VM(240),VY(240),M(240), STRESS (3) CLAY 15
COMMON / 8LM 7 /'iO0 ( 2 4 0,6 ) , x ( 24 0 ) , Y ( 24 0 ) CLAY 16

: COMMON /8L411/050(3,100),8050(100),SR(3,100),5D(3,100) CLAY 17
COM"0N /8LN13/dS(3,100),CRSTRS(3,1001eCUSTR$(3e100),Es00A(3,1003 CLAY 181

COMMON /8LM14/GSA(100,10),G88(100,10),G8C(100,10),GB0(100,10), CLAY 19
1 G8E(100,10)eG6F(100,10),G8G(100,10),POR CLAY 20
COMMON /8LM15/ILAYRC100,3),xySO(100),80!VC100),N8ED(100),8ED(100), CLAY 21

! 1 RHOSED(3),xNT(100,3),RSAV1(100),RSAV2(100) RSAV3(100) CLAY 22
! 0!MENSION $1(3) CLAY 23

DATA EPS! / 1.0E*10 / CLAY 24
|~

SD(10, Mis 0.0 CLAY 25
SRCIDeM)s0.0 CLAY 2N

J RSAVi(M)s0 CLAY 27
4 RSs0.0 CLAY- 28
! ILAYR(M,10)s0 CLAY 29
i TOTAL s 68A(M,NSED(M))/RMOSED(1)+G88(M,NSE0(M))/RMOSED(2)+ CLAY 30

]
3 G8C(M,NSED(M))/AMOSE0(3) CLAY 31

XOTOPs(1.**0R)/ TOTAL CLAY 32
i

XNT(M,IDJs4YS0(M)*G8A(M,NSED(M))*M0708 CLAY 33'

00 999 !!st,3 CLAY 34
S1(!!)s0.0 CLAY 35
IF (STRESS (!!).LE.CRSTRS(10,M).ANO. STRESS (!!).GE.COSTR$(IO,H)) GO CLAY 36

170 999 CLAY 37
IF (STRESS (!!).GT.CRSTRS(ID M)) GO TO 100 CLAY 38.

j C DEP08! TION C(AY 39
' $1(!!)sMS(10eM)*C(!0,N00(M,II))*(1.0=(STPESS(!!)/COSTRS(IO,1)) CLAY eo

i S.3e(=1) Clay et

GO TO 999 CLAY e2
C CLAY 43*

,

C CLAY se
1

!

1

i
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C RESUSPENSION CLAY 85
C CLAY *6
100 31(II)sERODA(ID,M)*(STRESS (II)/CRSTRS(ID.M)=1.0) CLAY 47
999 CONTINUE - CLAY 48

s ,

\32s(S1(1)+S1(2)+$1(3))/3.0 t . CLAY 49
IF ($2) 300,30s,302 / CLAY 50

300 CONTINUE CLAY 51
CLAY 57.C ,

<

C OEp0SITION CLAY 53
C CLAY Sa

SD(ID,M)st-1)*S2 ' CLAY 55
ILAY4(M,ID)s=1 CLAY 56
N1 a N00(M,1) CLAY 57 i
N2 s NOD (M,2) CLAY 53
N3 s NCD(M,3) CLAY 59
N4 s NOD (M,4) CLAY 60-
N5 s NOD (M,5) CLAY 61 <
N6 s NOD (Mee) CLAY , 62 <

'M1 a H(N1) CLAY ' 63,

M2 s M(N2) CLAY 64
M3 s M(N3) CLAY 65,
mAVG s (H1+M2+M31/3. CLAY '66
CAVG1 m (CCIDeN1)*M1+C(IDeN2)*H2+C(IDeN3)*M3+CCID,N4)*(M1+M23/2. CLAY 67

1 +C (ID, NS) * C M2 + M31/2.+C (IDe N6) * (H1 +M3)/ 2. 3 / (6. *M A V G) CLAY 68
IF (CAVG1.LE.EPSI) GO TO 305 . CLAY 64
CAVG5 m (C(IC+4,N1)*H1+Cf!D+4,N2)*Hj+C(ID+o,N3:eH3+CCID+a,N4)* CLAY 70'

711 (H1+M23/2.'C(ID+4,N5)*(H2+M31/2.+CCID+4,Ne)*(M1+M33/2.3/ CLAY -

,

2 (6.*MAVG) -- CLAY 72
RSAVl(M) a =3D(ID,M)*CAVG5/CAVG1 CLAY 73

: GO TO 305 i CLAY T4''
-

302 CONTINUE
C

, CLAY 75 t
' CLAY 76

C** RESUSPENSION CLAY 77
C CLAY 78

,

SRCIDeM)sS2 , CLAY 79
C TO COMPUTE A NUMBEn OF LAYERS SC0JREO IN ORDER TO RESUSPEND THE CLAY 80

i C APPROPRIATE AMOUNT OF COMESIVE SE0! MENT CLAY 81
C tSSU"E TMAT CLAf !$ MOST DIFFICULT TO SCOUR CLAY 82

'

C XNT(M).... WEIGHT OF TME SEDI"ENT M IN THE TOP BED LAYER
C NSED(M)... INITIAL NUMBER OF BED LAYERS IN ELEMENT M

' IN KG, CLAY 83
'

CLAY 84
C BED (M).... INITIAL SED THICKNESS IN ELEMENT M . . . CLAY 85
C *YS0(M)...TMICKNESS OF THE TOP BED LAYER IN ELEMENT H. CLAY 86
C GBA(M,J).. WEIGHT FRACTION OF CLAY OR SAND 2 0F SED LAv!9 J IN CLAY'- 87 *

i ''
C ELEMENT M

.

ELEMENT M CLAY 89
CLAY 88

C G88(M,J) MEIGHT FRACTION OF $1LT OF BED LAYER'J IN
C GBC(M,J) aEIGHT FRACTION OF SAND OF-BED LAYER'J IN ELEMENT M CLAY 90
C G80(M,J) CHEMICAL CONCENTRATION IN CLAY'0F 8ED LAYER J IN ELEM. M CLAY 91
C PER UNIT WEIGHT OF SEDIMENT . CLAY. 92
C GSE(M,J) CHEMICAL CONCENTRATION IN SILT OF GED LAYER J.!N ELEM. M CLAY. 93
C PER UNIT dEIGMT OF SEO! MENT CLAY 94

.

C G8F(M,J) CHEMICAL CONCENTRATION IN FAND OF BED LAYE8 * *' ELEM. M CLAY 95
C PER UNIT aE!GMT OF SEDIMENT CLAY" 96 i

',98C- G8G(M,J) TOTAL CHEMICAL CONCENTRATION IN BED L'*f4 'N 'LEMENT M ~ CLAY , 97
C PER' UNIT aEIGHT OF SEDIMENT CLAY ^

C G8GCM,J)sG84(M,J)*GBD(M,J)+G88(M,J)*G8ECM,J)+h1,-,i.4. d'M,J) CLAY 94*
C CLAY 1004

2
'

N8 s NSED(M) CLAY 101<

CLsy ~102SR(ID,#)sSR(IDEM)*T
. r

~~'

/ "IF (SRCID,M).GT.XNT(M,ID)) GO TO 230 CLAY. .103 .I
WSAVI(M)sSR(IDEM)*G8D(M,N8ED(M)) I CLAY , 104 I
xNT(M,ID)sxNT(M,ID)=SR(ID,M) n ; CLAY "105 )GO TO 290 / '

| CLAY 106 '
i,

' ,

~''

,ei u
v

,

-

1. I.. . 4
1 u!

nai,
'

'

A.15 ,

'

.

'i',
'

,
,

y
e ' *

e

*
.t -, . - . ..



- __

1

: i. |

0 C ILAYR(J)..NO.0F TOTAL BED LAYERS SCOU1ED CURING TIME cuRAT10N,7 CLAY 107
C 3D!vtM)...TMICKNESS OF BED LAYER IN ELEMENT M CLAY 108
200 ILAYR(M,IO)s!LAYR(4,ID)+1 CLAY 109

IF (ILAYR(M,ID).EQ.NBED(M)) GO To 290 CLAY 110
RSAv1(M)sRSAV1(M)+XNT(M,ID)*GB0(a,NB) CLAY 111
SRCIO,M)sSR(ID,4)= ANT (M,ID) CLAY 112
RScR$+XNT(a,IO) CLAY 113
NbsNSED(M)=ILAYR(M,ID) CLAY 114
TCTALsGBA(MedB)/RMUSED(1)+GBR(9,N93/RMOSE0(2)+G6CCM,N3)/Rw35EO(3) CLAY 115

- XN0s(1.=POR)/ TOTAL CLAY 116
KNT(",ID)sdDIV(M)*PBA(w,Nd)*END CLAY 117
IF (!LAYR(M,ID).LT.(NBED(H)=1)) GO 70 270 CLAY 118
ILAYR(M,10)s!LAYR(W,ID)+1 CLAY 119
GO TO 280 CLAY 120

270 IF (SR(10,M).GE.XNTCM,10)) GO 70 200 CLAY 121
280 RSav1(M)sRSAv1(M)+ AMIN 1($4(ID,M),XNT(M,ID))*G8D(M,N9) CLAY 122

RSsRS+ AMIN 1(SR(ID,M),xNT(4,!O)) CLAY 123
xN T (m,ID) s *NT (M, ID)= A MIN 1(SR(ID, M), xNT ( 4, ID) ) CLAY 124
SR(IO,M)sR$ CLAY 125

298 SR(IO,M)sSR(ID,M)/T CLAY 126
ASAV1(M)sRSAV1(M)/T CLAY 127

305 CONTINUE CLAY 128
RETURN CLAY 129
END CLAY 130
SUBROUTINE COMB (NR04,NCOL,ID) CO*B 2

C C0"8 3

C TMIS SUBROUTINE MULTIPLIES TME UNSYMMETRIC BAND MATRIX (3) TO TME C048 4

C LOAD VECTOR (C) AND STORES TME RESULT IN (F). COMB 5
00uBLE PRECISION DVAR COM8 6
C0= MON /BLK1/CT(240),C(9,240) COMS 7<

COMMON /BL42/R(240,86),F(2a0) COM8 8

LEVEL 2,P,F FETFIX4 14
CO* MON /BL<3/S(240,86) COM8 9
LEVEL 2,5 FETFIXe 15

C C0"B 10
N8NDs2*NCOL-1 COMS 11
00 100 Ist,.NCOL COMB 12
F(!)s0.0 COMB 13
00 100 Kat,N8ND COMB 14
DvARsF(I)+3(I,K)*C(IDek) COMB 15
F(!)s0 VAR COMA 16

100 CONTINUE Co=S 17
C COMB 18

LLs0 Coma 19
NIsNCOL+1 CONS 20
IF (NI GT. NR04) RETURN COMB 21
00 110 IsNI,NR0d COM8 22
F(!)s0.0 COMS 23
LLaLL+1 COMB 24
30 110 KateNBND COMB 25
LaLL+K COMB- 26
IF (L .GT. NRow) GO TO 110 COMB 27
OVARsF(I)+3(I,K)*C(ID,L) COM6 28
F(!)s0 VAR COMB 29

110 CONTINUE C0=B 30
C IFCIO.LT.5) GO TO 995 COMB 31
C a4ITE(6,996) COM9 32
C a4!TE(6,997) (F(!),Ist,NRO*) CO*8 33
C hAITE(6,908) COMB 34
C aRITE(6,999) (c(ID,1),Ist,NR04) C048 35

i C996- FORMAT (//, lor,*F * ATRIX IN COMB",/) COMB 36
C997 FORMAT (12(1PE10.3)) COM6 37

|
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C998 FORMAT (//,10x,'c IN COWu",/) CCMa 38
C999 . FORMAT (12(IPE10.3)) COMB 39
C995 CONTINUE COM8 40
C COMB M1

RETURN COMS 42
END COMB 43
SU3 ROUTINE O! SOLV (M, AREA,10,10N,T) OISOLV 2

C OISOLV 3

C THIS ROUTINE CALCULATES COEFFICIENTS OF decay AND DISOLV 4

C SOURCE TERMS IN TME DISSOLVED CHE9tCAL TRANSPORT CONVECTION- DISOLV 5
C O!FFUSION EQUATION OISOLV 6

C 0; SOLV 7

COMMON /SLK1/CT(240),C(9,240) DISOLV 8
COMMON /8LK6/VX(240),VYt240),Ht240), STRESS (3) DISOLV 9

COMMON /BLM7/N00(240,o),x(240),y(240) DISOLV to
COMMON /8LK9/0x(100),0V(100),Ex(100),EY(100), ALFA (10u),8 ETA (100) DISOLV 11

9 ,HS(100) DISOLV 12
COMMON /RLK10/PEL(6e6),$EL(6,6),REL(6) DISOLV 13
COMMON /BLK11/050(3,100),805n(100),SR(3,100),$D(3,100) DISOLY 14
CONFON /BLn12/AC0F(6),U(6),v(6),0(2),ANJC9,100),ALMBDA,RH0a47, DISOLV 15

1 AKP(3) DISOLV 16
COMMON /BLK14/G8A(100,10),G8B(100,10),GBC(100,10),G80(100,10), DISOLV 17

1 G8E(100,10),GBF(100,10),GBG(100,10),POR DISOLV 18
COMMON /BLK15/ILAYR(100,3),xv50(100),80!vC100),NBE0(100),SE0(100), DISOLV 19

1 RMOSE0(3),xNT(100,3),RSAV1(100),RSAV2(100),RSAV3(100) DISOLV 20
COMMON /8LM17/QLATE(240),aSARA(7,100),GPNT(7,240), CRATE (3,100), DISOLV 21
1 C0(4,240) DISOLY 22
LEVEL 2,GLATE,GSARA,QPNT, CRATE,CD FETFIx4 16
O!*ENSION G0Jt3) DISOLV 23
OIMENSION GBI(3) FETFIX8 1

C O! SOLV 24
DATA EPSI/1.0E=17/ OISOLV 25
AlsAC0F(1) O! SOLV 26
A2s4C0F(2) DISOLV 27
A3 SAC 0F(3) DI30LV 28
91 SAC 0F(4) OISOLV 29
62 SAC 0F(5) OISOLV 30
B3 SAC 0F(6) DISOLY 31

C DISCLV 32
N1sN00(M,1) 0!SQLV 33
N2sN00(M,2) OISOLV 34
N3sN00(M,3) DISOLY 35
NesN00(M,4) DISOLV 36
N5sN00(M,5) OISOLV 37
N6sN00(M,6) DISOLV 38

C OISOLv 39
C OISOLV 40

H1 s HCN1) 0150LV 41
M2 s M(N2) DISOLV 42
M3 e N(N3) DISOLV 43

C OISOLV 44
C*** DECAY TERM e** OISOLV e5
C OISOLY e6

ALFA (1) s ALM 80A 0130LV 47
Cem ALFA (M) s ALMdOA+QLATE(H) IF QLATE(M) IS CONSTANT IN A ELEMENT DISOLV 48
C OISOLY 49
Ce** SOURCE OR SINK TERM *** OISOLV 50
C OISOLV 51

00 100 Is 1,6 DISOLV 52
REL(I) s 0.0 OISOLV 53

100 CONTINUE DISOLY 54
C OISOLV 55
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C 4030RPT!0N/0ESORPT!0N a!TM NON= MOVING BE0 SEDIMENT DISOLV 56
C D I S ol.V 57

GBI(1) a GBA(M,NBED(M)) FETFIX8 2
G8I(2) a G88(men 6E0(M)) FETFIX8 3
G8!(3) a G8C(M,NBED(M)) FETFIX8 4
G8JC1) e G80(M,hdE0(M)) DISOLV 56
G8JC2) s G8E(M,NSED(M)) OISOLV 59
G8JC3) a G8F(M,NBED(M)) OISOLV 60
& a 0.0 OISOLV 61
8 s 0.0 DISOLV 62
00 105 I a 1,3 DISOLY e3
A4 m RMOSED(I)*(1.0-708)*8050(M)*AKJt!+6,M) FETFIX6 26
AA = AA*G8!(I) FETFIX8 5
A e 44*AKJ(I,M) OISOLV 65
8 a AA*G8JCI) DISOLV 66
CRATE (I,M) a 0.0 OISOLV 67
IF (SRCIO,M).GT.0) GO TO 105 DISOLV 68
IF (ANJ(I,M).EQ.0.0R.ANJ(I+6,M).E3.0) GO TO 105 DISOLY 69
A a A* AREA /180 O!$0LV 70
8 s 8* AREA /3. DISOLV 71
REL(1) a RE. . (1) +A*(6.*C(10,N1)=C(10,N2) C(ID,N3)=4 *C(ID,N5)) DISOLV 72
REL(2) = REL(2) .A*(C(IO,N1)-6.*C(ID,N2)+C(10,N3)+4.*C(10,N63) DISOLV 73
REL(3) = RELC3) =A*(C(10,N1)+CCIO,N2)=6.*C(ID,N3)+4.*C(ID,N4)) OISOLV 74
REL(4) a REL(4) =A*(4.*C(IO,N3)=32.*C(10,N4)*16.*C(10,NS) DISOLV 75

1 =16.*C(ID,N6))+8 OISOLV 76
REL(5) a REL(5) =A*(4.*C(IO,N1)=16.*C(ID,N4)-32.*C(10,N5) DISOLV 77

1 -16.*C(IO,Ne))+8 DISOLV 78
REL(6) : REL(6) =4*(4 *C(ID,N2)*16.*C(IO,NG)*16.*C(10,N5) DISOLV 79

1 =32.*L(ID,No))+8 DISOLV 80
CRATE (I,M) a (REL(1)+REL(2)+REL(3)+REL(4)+REL(5)+REL(63) DISOLv 81

C OISOLV 82
C DISOLV 83
C IF (M.NE.3) GO TO 105 OISOLV 84
C200 FORMAT (//,2X,*A a a,E12.3,4X,=REL(I) = ",6E12.3,/) DISOLv 85
C201 FORMAT (//,2X,' CRATE (I) s *,E12.3,4X,"C(10,NI) s',6E12.3,/) DISOLV 86
C aRITE(6,200) 4,(REL(J), Jet,6) DISOLV 87
C aRITE(6,201) CRATECI,M),C(10,N1),C(10,N2),C(ID,N3),C(10,NG), DISOLV 88
C 1 CCIO,N5),C(10,N6) OISOLV 89

105 CONTINUE DISOLV 90
CRATE (3,M) a CRATE (3,M). CRATE (2,M) FETFIX6 27
CRATE (2,M) a CRATE (2,M). CRATE (1,M) DISOLV 91
CRATE (I,M) a CRATE (1,M)/ AREA DISOLv 93
CRATE (2,M) a CRATE (2,M)/ AREA DISOLV 94
CRATE (3,M) a CRATE (3,M)/ AREA DISOLV 95

C DISOLV 96
C OISOLV 97
C OISSOLVED CONTAMINANT SOURCE DISOLY 98
C OISOLV 99

A a AREA *QSARA(10,M)/60 DISOLV 100
C OISOLV 101

REL(1) s A*(2.*M1-H2-M3) + relit) DISOLV 102
REL(2) a =A*(M1 2.*M2+M3) +REL(2) DISOLV 103
REL(3) m =A*(M1+M2-2.*M3) +REL(3) O!SQLV 104
REL(4) e A*(8.*H1+8.*M2+4.*M3) +4EL(4) DISOLV 105
REL(5) = A*(4.*H1+8.*M2+8.*M3) +4EL(5) OISOLV 106
REL(6) s A*(8.*N1+4.*M2+8.*M3) +REL(6) DISOLV 107

C OISOLV 108
C DISOLV 109
C ADSORPTION / DESORPTION n!TH 40VING SEDI"ENT DISOLV 110
C OISOLV 111

00 110 Ia 1,3 OISCLV 112
A a AKJ(IeM)*AKJ(I+3,M)*ARE4/180 D I S O L'. 113

!
!
|
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8 s AKJCI+3,M)* AREA /1260 DISOLV 114
C DISOLY 115;

REL(1) REL(1)=A*(6.*H1*CD(I,N1)*CCID,N1)=H2*CD(I,N21*C(ID,N2) DISOLv 116
1 =H3*CD(I,N3)*CCID,N3)=2.*(H2+H3)*CD(1,N5)*CCID,N53) DISOLY 117
REL(2) a REL(2)+A*(H1*CD(I,N1)*CCID,N1)=6.*H2*CD(I,N2)*CCID,N2) DISOLV 118

1 +H3*CD(I,N3)*C(ID,N3)+2.*(H1+H3)*CD(I,N6)*C(ID,N6)) DISOLV 119
REL(3) s REL(3)+A*(H1*CD(1,N1) ACCID,N1)+n?*CD(I,N2)*C(IO,N2) DISOLV 120

1 -6.*H3*CDCI,N3)*C(ID,N3)+2.*(Hl+H2)*CD(I,N4)*C(ID,N4)) DISOLV 121
*

REL(4)+4*(4.*H3*CD(I,N3)*C(ID,N3)=16.*(H1+H2)*CD(I,N4)* DISOLV 122REL(4) s
1 C ( ID , N 4 ) = 6. * ( H2 + H 3 ) * C D ( I, N5 ) * C ( ID, N S ) = 8. * ( H 1 + H 3 ) * C D ( 1, H 6 ) * DISOLV 123
2 C(IDeN6)) DISOLV 124

REL(5)+A*fe.*H1*CD(I,N1)*CCID,Nt)=8.*(H1+H2)*CD(I,N4)* DISOLY 125REL(5) s,

1 CCID,N4)=16.*(H2+H3)*CD(I,N5)*C(ID,NS)=8.*(M1+H3)*CD(I,N6)* DISOLV 126
j' 2 C(IO N6)) DISOLV 127

REL(6)+4*(4.*H2*CD(I,N2)*C(ID,N2)=8.*(M1+H2)*CD(I,N4)* DISOLY 128REL(6) s
1 C(ID,N4)=8.*(H2+H3)*CDCI,NS)*C(!D,N53-16.*(H1+H3)*CDCI,N6)* DISOLV 129
2 C(ID,N6)) DISOLV 130

C DISOLV 131
9EL(1) a REL(1) +8*(C30.*H1+6.sH2+6.*H3)*C(ID*I,N1) DISOLV 132

*
!=(3.*H1+4.*H2=H3)*CCID+I,N2) =(4.*H1=H2+4.*N3)*C(ID+!,N3) DISOLV 133
2+(12.*H1-8.*H2=4.*H3)*CCID+I,NA)=(4.*H1+12.*H2+12.*H3)*C(ID+I,N5) DISOLV 134,

1 3+(12.*H1-4.*H2=8.*M3)*C(ID+!,N6)) DISOLV 135
j REL(2) s REL(2) +8*((4.*H1+4.*H2=H3)*C(ID+I,N1)*Ca!) -DISOLV 136

1+(6.*H1+30.*H2+0.*H3)*C(ID+I,N2)+(H1=4.*H2-4.*H3)*CCID+1,N3) DISOLY 137
2=(8.*H1-12.*H2+4.*H3)*C(ID+I,N4)=(4.*H1-12.*H2+8.*H3)*C(ID+I,N5) DISOLV 138
3=(12.*H1+4.*M2+12.*H3)*CCID+I,N6)) DISOLY 139
REL(3) s REL(3) +Ba((4.*H1=H2+4.*H3)*C(ID+I,N1)*(-1) DISOLV 140
1+(M1=4.*H2=4.*H3)*C(ID+I,N2) +(6.*H1+6.*H2,30.*H3)*CCID+I,N3) DISOLV 141
2=(12.*H1+12.*H2+4.*H3)*C(ID+1,N4)=(4.*H1+8.*H2=12.*H3)*CCID+I,N5) DISOLV 142
3=(8.*H1+a.*H2-12.*H3)*CCID+1,N6)) DISOLV 143

, REL(4) a REL(4) +8e((12.*H1=8.*H2-4.*H31*C(ID+!,N1) DISOLV 144
: !=(8.*H1-12.*H2+4.*H3)*C(ID+I,N2)=(12.*H1+12.*H2+4.*H3)*C(ID+I,N3) DISOLV 145

2+(96.*H1+96.*H2+32.*H3)*CCID+I,NA)+(32.*H1+48 *H2+32.*H3)* DISOLV 146
3CCID+1,N5)+(48.*H1+32.*H2+32.*H3)*C(ID+1,N6)) DISOLV 147
REL(5) a REL(5) +8e((4.*H1+12.*H2+12.*H3)*CCID+I,N1)*(-1) DISOLV 148
1=(4.*H1-12.*H2+8.*H3)*C(ID+!,N22=(4.*H1+8.*H2 12.*H3)*C(ID+I,N3) OISOLY 149
2+(32.*H1+48.*H2+32.*H3)*CCID+I,N4)+(32.*H1+96.*H2+96.*H3)* DISOLV 150
3C(ID+1,N5)+(32.*H1+32.*H2+48.*H3)*C(ID+1,N6)) DISOLV 151
REL(6) s RELC6) +8*((12.*H1-4.*H2=8.*H3)*C(ID+!,N1) DISOLV 152
!=(12.*H1+4.*H2+12.*H3)*CCID+I,N2)=(8.*H1+4.*H2-12.*H3)*C(ID+I,N3) DISDLV 153
2+(48.*H1+32.*H2+32.*H3)*CCID+I,N4)+(32.*H1+32.*H2+48.*H3)* DISOLV 154
3C(ID+I,N5)+(96.*H1+32.*H2+96.*H3)*CCID+!,N61) DISOLY 155

110 CONTINUE DISOLV 156
C DISOLV 157
C POINT SOURCE QPNT(ID,NDS) DISOLY 158
C DISQLV 159

8 a 1.0 DISOLV 160
C DISOLY 161

REL(1) a REL(1) +8*((30.*H1+6.*H2+6.*H3)*QPNT(ID,N1) DISOLV 162
1=(4.*H1+4.*H2=H3)*QPNT(IDeN2) =(4.*H1=H294.*H3)*QPNT(ID,N3) DISOLV 163
2+(12.*H1 8.*H2=4.*H3)*QPNT(ID,N4)=(4.*H1+12.*H2+12.*H3)* DISOLV 164
3GPNTCID,N5)+(12.*H1=4.*H2=8.*H3)*QPNT(ID,N6)) DISOLV ' 165
REL(2) = REL(2) +8*((4.*H1+4.*H2=H3)*QPNT(ID,N1)*(-1) DISOLY 166
1+(6.*H1+30.*H2+6.*H3)*QPNT(ID,N2)+(H1-4.*H2-4.*H3)*QPNT(ID,N3) CISOLV 167
2=(8.*H1-12.*H2+4.*H3)*QPNT(ID,N4)=(4.*H1=12.*H2+8.*H3)*QPNT(ID,NS) DISOLV 168
3=(12.*H1+4.*H2+12.*H3)*QPNT(ID,N6)) DISOLV .169
REL(3) a REL(3) +6*((4.*H1=H2+4.*H3)*QPNT(ID,N1)*(-1) DISOLV 170
1+(H1 4 *H2=4.*H3)*QPNT(ID,N2) +(6.*H1+e.*H2+30.*H3)*QPNT(ID,N3) DISOLV 171
2=(12.*H1+12.*H2+4.*H3)*QPNT(ID,N4)=(4.*H1+8.*H2=12.*H3)* DISOLV 172
3GPNT(ID,NS)=(8.*H1*4.*H2-12.*H3)*QPNT(ID,N6)) DISOLV 173

! REL(4) a PEL(4) +8*((12.*Hl=8.*H2 4.*H3)*QPNTCIDeN1) DISOLV 174
!=(8.*H1=12.*H2+4.*H3)*QPNT(ID,N2)=(12.*H1+12.*H2+4.*H3)* DISOLV 175

i

|
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2GP N T ( 10, N3 ) + (9 6. *H 1 + 9 6. *M2 + 3 2. * N3 ) * Q8 N T (IO, Na ) * ( 3 2. *H1 + a 8. * H2 +3 2. * O I SOLV 176
3H3)*QPNT(IS,NS)+(48.*Nt+32.*M2+32.*H3)*QpNT(10,N6)) DISOLY 177
4EL(5) a REL(5) +8e((4.*M1+12.*H2+12.*H3)*QPNT(ID,N1)*(-1) OISOLV 178
t=(4.*H1-12.*H2+8.*H3)*QPNT(IO,N2)=(4.*Ht+8.*M2-12.*H3)*3PNT(IO,N3) DISOLv 179
2+(32.*H1+48.*H2+32.*H3)*uPNT(ID,N4)+(32.*Mt+96.*H2+96.*H3)* OISOLV leo
3GPNT(!D,NS)+(32.*Ht+32.*H2+48.*H3)*QPNT(10,N63) OISOLV 161
AEL(b) a REL(6) +8*((12.*H1-4.*H2-9.*M3)*QPNT(ID,N1) DISOLV 182
!=(12.*H1+4.*H2+12.*M3)*QPNT(ID,N2)=(8.*H1+4.*H2-12.*H3)* OISOLV 183
20PNT(10,N3)+(48.*H1+32.*H2+32.*n3)*GANT(ID,N4)+(32.*al+32.*H2+48 DISOLV 184
3*H3)*4PNT(ID,N5)+(96.*Ht+32.*H2+96.*H3)*QPNT(10,N63) OISOLV 185

C OISOLV 186
RETLRN DISOLV 187
END DISOLV 188
SU9 ROUTINE DU80YC DeH,II,GS) OUSOY 2,

; C Dus0Y 3
' C** THIS SUBROUTINE COMPUTES THE SEDIMENT LOAD OUBOY 4

Ce* CAPACITY SY DUSOY'S FORMULA OUSOY 5
C DU80Y 6

COM"0N /8LK6/VX(240),VY(240),H(d40),37RESS(3) DUBOY 7

COMMON /8L411/050(3,100),dD50(100),SR(3,100),5D(3,100) Ou80Y 8
C DuBOY 9
C DUB 0Y 10
C DUSOY'S FORHULA MUST USE THE FOLL0 DING UNITS OUSOY 11
C 050(J,M)..ME0!AN SAND DIAMETER IN HILLIMETERS Jst,2,3 Mst,NE 0080Y 12
C GS....... 70TAL SAND LOAD PER UNIT HIOTH IN LB/SEC-FT DU80Y 13
C STRESS (J).8ED SHEAR STRESS IN LB/SG.FT DUBOY 14
C TAUC...... CRITICAL SHEAR STRESS AT WHICH SEDIMENT DU80Y 15
C HOVEMENT SEGINS, L8F/FT**2 DUBOY 16
C DUSOY 17

JsID DUBOY 18
050TMP s050(J,H)*1000.0 CUBOY 19
TAuso.2627eALOG10(D50THP )*ALOG10(050TMP )+0.590*ALOG10(050THp OU80Y 20

1)=1.4962 DUBOY 21
'

TAUCs10.0**(TAU) DUSOY 22
pSIsALOG10(28.8)=0.7365eALOG10(050THP) DU80Y 23
PSIDs10.0**(PSI) DUBOY 24
QSmo. OU60Y 25
STRESS (!!)sSTRESS(II)/4.98243 OU80Y 26
IF (STRESS (II).LE.TAUC) GO TO 999 OU80Y 27
QSsPSIO* STRESS (II)*(STRESS (II)=TAUC) DU60Y 28
QSsGS*128577.0 QUSOY- 29

999 RETURN DU80Y 30
END DU80Y 31

i SU8 ROUTINE ERFC(XeANS) ERFC 2
! C ERFC 3

Ce* THIS SUBROUTINE CALCULATES THE ERROF FUNCTION OF A8S(X) 70 HITHIN ERFC 4
i

C** 3*10**=7 IT THEN CALCULATES THE CUHPLIHENTARY ERROR FUNCTION ERFC 5
Co* OF X AND PETURN3 THAT VALUE AS ANS. ANS !$ VALIO FOR ALL REAL Y. ERFC 6
C ERFC 7

i OIMENSION A(6) ERFC 8
OATA A(1),A(2),A(3),A(4),A(5),4(63/.0705230784,.0422820123, ERFC 9

S.0092705272,.0001520143,.0002765672,.0000430638/ ERFC 10
C ERFC 11
Ca* NOW CALCULATE ERF(x) ERFC 12
C ERFC 13

xxs1 E4FC 14
ACCUMat. ERFC 15
00 10 Ist,6 ERFC 16
xxsA8S(x)*** ERFC 17
ACCUMsACCUH+XX*A(!) ERFC 18

| 10 CONTINUE ERFC 19'

C ERFC 20
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Ca* THIS CMECK DOR 43 ON THE CDC 7000 SERIES. ERFC 21
C ERFC 22
C IF(ACCUM .GT. 10.**20) GO TO 20 ERFC 23
C ERFC 24 i

C** THIS CMECK =0R*3 ON THE VAX 11/780 ERFC 25
C ERFC 26

IF(ACCUM .GT. 200.0) GO TO 20 ERFC 27
ERFal.=1./ACCUMe*16 ERFC 28
GO TO 30 ERFC 29

20 ERFal. ERFC 30
C ERFC 31
Coe Noa CALCULATE ANS s ERFC(x) ERFC 32
C ERFC 33

30 ANSat.=ERF ERFC 34
IF (X .GE. 0.) RETURN ERFC 35
ANSet.+ERF ERFC 36
RETURN ERFC 37
END ERFC 38
SU6 ROUTINE MATADD (M,NCOL,ID) MATADD 2

C =ATA00 3
C TMIS SUBROUTINE ASSEMBLES THE GLOBAL SYSTEM MATRICES (P),(S) ANO **TADD 4
C TME LOAD VECTOR R RY ADDING IN EACH ELE" ENTAL MATRIX. TME =ATA00 5
C SYSTEM MATRICES ARE STORED IN BANO FORM MATADO 6
C =ATADO 7

CO* won /BL42/p(240,86),F(240) MATA00 8
LEVEL 2,P,F FETFIx4 17
C0" won /dL<3/S(240,86) MATADD 9
LEVEL 2,5 PETFIX4 to
COMMON /SLM4/ R(240), RPAST(240,T), NODBET, BETA 1, AREA 1 **TAOD 10
LEVEL 2,R,RPAST,NODBET,8 ETA 1, AREA 1

. FETFIX4 19
COMMON /BLK7/ NOD (240,6),X(240),Y(240) MATADD 11
C0awoN /8L410/PEL(6,6),SEL(6,6),REL(6) m4TA00 12
CO 40N ?8L412/AC0F(6),U(6),v(6),0(2),4<J(9,100), ALM 90A RMOMAT, *AT400 13

1 AKP(3) wAT400 la
C *ATADO 15
C MATADO 16

N8NDs2*NCOL-1 MATADO 17
00 110 Jat,6 MATA00 18
NasNOD(d,J) MATA00 19
00 100 kat,6 =ATADO 20
NCsN00(M,K)=NR*1 MATA00 21
MCsNCOL+NC-1 *ATA00 22
P(NR,MC)sP(NR,MC)+PEL(J,K) =ATAOD 23
S(NR,MC)sS(NR,MC)+SEL(J,K) MATADD 24

100 CONTINUE *ATADD 25
RCNR)sR(NR)+REL(J) MATA00 26

110 CONTIN 0E =ATADD 27
IF (ID.EG.4.AND.H.EO.1) R(NODBET) a R(N008ET)+8 ETA 1 MATADO 28

C IF (10.EO.S.ANO.M.EQ.182) R(N008ET)sR(NOD 8ET)+AKJ(1,M)*BETal MATA00 29
C IF (ID.EG.6.AND.M.EQ.182) R(N008ET):R(N00 BET)+AWJ(2,M)* BETA 1 "ATADD 30
C IF (10.EQ.T.AND.M.EG.182) R(N008ET)sR(N008ET)+A*J(3,M)*0ET41 MATA00 31
C MATA00 32

RETURN wATA00 33
END *ATADD 34
SU8 ROUTINE PARTIC (M, AREA,ID,IDN,T) PARTIC 2

C PARTIC 3
C THIS SUBROUTINE CALCULATES COEFFICIENTS OF PARTIC 4
C OEC4Y AND SOURCE TERMS IN THE PARTICULATE NUCLIDE TRANSPORT EG. PARTIC 5
C PARTIC 6

COMMON /BLK1/CT(240),C(9,240) PARTIC 7
COMMON /BLd6/vX(240),yV(240),Ht240), STRESS (3) PARTIC 8
COMMON /8LNT/NUD(240,6),X(2ao),vf340) PARTIC *
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C0aMON /BLn9/0R(100),0Y(100),Ed(100),EY(100),ALF4(100), BETA (100) PARTIC 10
9 ,MS(100) PARTIC 11
C0**0N /8LK10/PEL(6,6),$EL(6,6),REL(6) PARTIC 12
COMwoN /BLKit/050(3,100),dD50(100),$R(3,100),50(3,100) pARTIC 13
C0d=0N /8LK12/AC0F(6),U(e),V(6),0(2),AnJ(9,100), ALM 804,RN0aAT, PARTIC la

1 AKP(3) PARTIC 15
COM*0N /BLK14/GdA(100,10),GBB(100,10),G8C(100,10),G30(100,10), PARTIC 16

1 G8E(100,10),G4F(100,10),G8G(100,10),POR PARTIC 17
CO*"0N /BLK15/ILAYR(100,3),4YSn(100),80!v(100),NdE0(100),8ED(100), 84RTIC 18

1 RMOSED(3),xNT(100,3),RSAvitt00),RSAv2(100),RSAW3(100) *ARTIC 19
COMMON /9LM17/GL A TE(240),'234M A( 7,100),QPNT(7,240) CR A TE (3,10 0), 84RTIC 20
1 C0(a,240) PARTIC 21

LEVEL 2,GLATE,GSARA,GANT, CRATE,CD FETFIX4 20
O!MENSION CS(3) PARTIC 22
OATA EPSI/1.0E-12/ #ARTIC 23

C PaRTIC 24
alsAC0F(1) PARTIC 25
A2 SAC 0F(2) PARTIC 26
43 SAC 0F(3) DARTIC 27
81 SAC 0F(s) paRTIC 28
R2s4C0F(5) AARTIC 29
63 SAC 0F(6) PARTIC 30

C PARTIC 31
NisN00(M,1) PARTIC 32
N2sN00(M,2) PARTIC 33
N3sN00(m,5) PARTIC 34
NasN00(M,4) PARTIC 35
N5sN00(M,5) PARTIC 36
N6sN00(M,6) PARTIC 37
Mt a M(N1) 84RTIC 38
M2 s M(N2) PARTIC 39

1 m3 s M(N3) PARTIC 40
C mARTIC 41
C *AdTIC 42
Ce** DECAY TERM *** 84RTIC 43
C 84RTIC *4

ALFA (M) s ALa90A PARTIC 45
Coe ALFA (M) s ALM 804+QLATE(M) IF QLATE(%)!S CONSTANT IN 4 ELE"ENT PARTIC 46

C 2 LATE (M) IS A LATERAL INFLO= OF a4TER PER UNIT WOLUME (1/SEC) 74RTIC 47
C DARTIC 48
C PARTIC 49
Ce** SOURCE OR SINK TCRM *** PARTIC 50
C #ARTIC 51

00 100 !e too PARTIC 52
REL(!) a 0.0 paRTIC 53

100 CONTINUE SANTIC 54
C PARTIC 55
C DUE TO SEDIMENT EROSION AND/04 DEPOSITION PARTIC 56
C PARTIC 57

CS(t) RSavt(M) * AREA /3.0 PARTIC 58
CS(2) s RSAv2(M) * AaEA/3.0 PARTIC 59

. CS(3) a R$4v3(M) * ape 4/3.0 paRTIC 60
'

REL(1) s 0.0 PANTIC 61
REL(2) = 0.0 #ARTIC 62
REL(3) s 0.0 PARTIC 63
REL(4) s CS(10-4) PARTIC 64
REL(5) a REL(4) PARTIC 65
REL(6) s REL(4) PARTIC 66

C PARTIC 67
C IF (M.EQ.77) 4 RITE (6,999) 10,(REL(!),Is!,6) PARTIC 68
C999 FORMAT (2x,"!DeRELs ,15,6Et2.5) PARTIC o9'

C 5048E0 CONTAMINANT GENERATION *ARTIC 70

;

!
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C PARTIC 71 ,

A = AREAeJSARA(IO,M)/60 PARTIC 72 |
NEL(1) a REL(1)+A*(2. H1=H2-w3) PARTIC 73
AEL(2) s AEL(2)=A*(M1-2.*n2+m3) PARTIC 74
DEL (3) = 4EL(31-A*(M1+H2-2.*M3) PARTIC 75 I

REL(4) a REL(4)+A*(8.*M1+8.*M2+4.*H3) DARTIC 76 |

REL(5) a REL(5)+A*(4.*M1+6.*H2+8.*a3) PARTIC 77-

DEL (6) a 4EL(6)+A*(8.eM1+4.*M2+8.*M3) PARTIC 78
C IF(H.EU.77) aRITE(6,999) 10,(REL(I),Ist,6) PARTIC 79
C PARTIC 80

Is!D-4 PARTIC 61
A a ANJCI,H)*ANJCI+3,")* AREA /180 PARTIC 82
d a AKJ(I+3,H)*AaEA/1260 PARTIC 63

C PARTIC 84
REL(1)+4*(6.*H1*CD(1,N1)*CD(4,N1) H2eC0(I N2)*CD(4,N2) PARTIC 85REL(1) r

1 -M3*CDCI,N3)*C0(4,N3)-2.e(H2+H3)*C0(1,N5)*CD(4,NS)) PARTIC 66
REL(2) a REL(2)=A*(H1*CD(I,N1)*C0(4,N1)=6.*M2eCDCI,N2)*CD(4,N2) PARTIC 87

1 +H3*CD(I,N3)*CD(4,N3)+2.*(M1+H3)*CD(I,N6)eC0(4,N63) PARTIC 88
REL(3) : REL(31-A*(M1*CD(I,N1)*C0(4,N11+H2*C0(!,N2)aCD(4,N2) PARTIC 89

1 -6.*H3*C0(1,N3) ECD (4,N3)+2.*(H1+H2)*CD(!,N4)*C0(4,NG)) PARTIC 90
REL(4) REL(4)=A*(4.eH3*C0(I,N3)*C0(4,N31-16.*(H1+M2) ECD (1,N4)* PAHTIC 91

1 C0(4,N4)-8.*(H2+H3)*CD(1,N5)*CD(4,NS)-8.*(H1+H3)*CD(I,N6)* PARTIC 92
2 C0(4,N63) PARTIC 93

REL(5) s REL(5)-A*(4.*M1eCDCI,N1)wC0(4,N1)-8.*(H1+H2)eC0(I,NG)* PARTIC 94
1 C0(gen 4)-16.*(H2+H3) ECD (1,N5)*CD(4,NS)-9.*(M1+H3)*CD(I,N6)* PARTIC 95
2 CD(4,N6)) PARTIC 96

N2)=8.*(H1+H2)eCDCI,NG)* PARTIC 97REL(6) a REL(6)=A*(4.eH2*CD(!,N2)*CD(44
1 CQ(4,N4)=8.*(H2+H3)*CD(I,NS)*CD(4,N5)-16.*(M1+H3)*C0(I,N6)* PARTIC 98
2 C0(4,N61) PANTIC 99

C PARTIC 140
C IF(M.EQ.77) mRITE(6,999) ID,(REL(J),Jul,6) PARTIC 101
C IF(M.EG.77) WRITE (6,998) N2,1,H1,H2,H3,CD(I,N2),CD(4,N2),C(ID,N2) PARTIC 102
C998 FORMAT (2X,"N2,I,H,CD(I,4,ID,N2)',2IS,6E12.5) PARTIC 103

aEL(1) a #EL(1) -8*((30.*Hi>6.eM2+6.eH3)eC(ID,N1) PARTIC 104
1-(4.*H1+4.eH2=M3)*CCIDeN2) -(4.*H1-M2+4.*M3)*C(!0,N3) PARTIC 105
2+(12.eH1-8.eH2-4.*H3)*C(!D,N4)-(4.*M1+12.*H2+12.eH3)*C(ID,N5) PARTIC 106
3+(12.*M1-4.*M2-8.*M3)*C(ID,46)) PARTIC 107

REL(2) e REL(2) -Se((4.*H1+4.*H2=H3)*C(!0,N1)*(-1) PARTIC 108
1+(6.*M1+30.*H2+6.*H3)*C(ID,N2)+(H1-4.*M2-4.eH3)*C(10,N3) PARTIC 109
2=(8.*H1-12.*M2,4.*H3)*C(10,NG)-(4.*H1-12.*H2+8.eH3)*C(10,N5) PaaTIC 110
3=(12. M1,4.*H2+12.*H3)*CCID,N6)) PARTIC 111
REL(3) : REL(3) -8*((4.*H1-H2+4.*H3)*C(!D,N1)*(-1) PARTIC 112
1+(H1-4.*H2-4.*H3)*C(ID,N2) +(6.*H1+6.eH2+30.*H31*CCIO,N3) PARTIC 113
2-(12.*H1+12.*H2+4.*H3)*C(10,NG)=(4.*H198.*M2-12 *H3)*C(10,N5) PARTIC 114
3-(8.*H1+4.*H2-12.*H3)*C(ID,N63) PARTIC 115
#EL(4) s REL(4) -8*((12.*H1-8.*H2-4.*H3)*C(! den 1) DARTIC 116
1=(8.*H1-12.*12+4.*H3)eC(ID,N2)=(12.*H1+12.*H2+4.*H3)*CCIO,N3) PARTIC 117
2+(96.*H1+96. H2+32.*H3)*C(ID,N4)+(32.*H1+48.*H2+32.*H3)* PARTIC 118
3C(10,N5)+(es.*H1+32.*H2+32.eM3)*C(10,N6)) PARTIC 119
REL(5) e REL(5) -8*((4.*H1+12.*H2+12.*H3)*C(10,N1)*(-1) PARTIC 120
1-(4.*H1-12.eH2,8.*H3)*C(ID N2)=(4.*H1+8.*M2-12.eH3)*C(IDeN3) DARTIC 121
2+(32.*H1+48.*H2+32.*H3)*C(ID,N4)+(32.*H1+96.eH2+96.*H3)* PARTIC 122
3C(10,N5)+(32.*H1*32.*H2+48.*H3)*C(IO,N6)) PARTIC' 123
REL(6) s REL(6) -Be((12.*H1-4.*H2-8.*H3)eC(ID,N1) PARTIC 124
1-(12.*H1+4.*H2+12.*H3)*C(10,N2)=(8.*H1+4.*M2-12.*M3)*CCID,N3) PARTIC 125
2+(48.*H1+32.*M2+32.*H3)*C(ID N4)+(32.*H1+32.*H2+48.eM3)* paaTIC 126
3C(10,N5)+(96.*H1+32.eH2+96.em31*C(!O,N63) pARTIC 127

I C #ARTIC 128
C !F(H.EG.77) dRITE(6,999) ID,(REL(I), Int,6) PARTIC 129
C POINT SOURCE CONTRIBUTION PARTIC 130
C PARTIC 131

8 s 1.0 #ARTIC 132

|
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C PARTIC 133
REL(1) s REL(1) +8*(C30.eH1+6.*H2+6.*M3)*QPNTCID,N1) PARTIC 134
1-(4.*H1+4. M2=H3)*1PNT(ID,N2) -(4.*M1=n2+4.*M3)*3PNT(ID,N3) PadTIC 135
2+(12.*Mt=8.eH2-4.*M3)*QPNT(IO,N4)=(4.*H1+12.*H2+12.eH3)* PARTIC 136
3GANT(20,NS)+(12.*H1-4.*M2-8.*H3)*QPNT(10,N6)) PARTIC 137
4EL(2) = REL(2) +8*((4.eM1+4.*H2=H3)*QPNT(IO,N1)*(-1) PARTIC 138
1+(6.*H1+30.*H2+6.*M31*QPNT(ID,42)+(H1-4.*H2-4.*H3)e1PNT(ID,N3) PARTIC 139
2-(8.eH1-12.*M2+4.*a3)*QPNT(10,N4)-(4.*H1-12.*M2+8.*M3)*QPNT(ID,N5) PARTIC 140
3=(12.eH1+4.*M2+12.*H3)eGPNT(10,N63) PARTIC 141-

PEL(3) = REL(3) +8*((4.*H1-M2+4.*N3)*GPNT(10,NI)*(-1) PARTIC 142
1+(H1-4.*H2-4.*H3)*QPNT(10,N2) +(6.*H1+6.*H2+30.*M3)*QpNT(10,N3) PARTIC 143
2-( 12. e H t * 12. * H2 + 4. * M 3 ) * G P*eT (I D , N 4 ) = ( 4. e H t + 8. e H 2- 12. * > 3 ) * sAdTIC 144
30PNT(!0eN5)=(8.eH1+4.*H2-12.*M3)*QPNT(IDeN6)) PARTIC 145
REL(4) a REL(4) +B*((12.*H1-8.*H2-4.*H3)*QPNTCID,N1) PARTIC 146
1-(8.*H1-12.*H2+4.*M3)*QPNTCIO,N2)=(12.eH1+12.eH2+4.*H3)* PARTIC 147
2GPNT(ID,N3)+(96.*H1+9e.*M2+32.*H3)*QPNT(10.N4)+(32.*H1+48.eH2+32.* PARTIC 14J4

3H3)*QPNT(ID,NS)+(48.*H1+32.*H2+32.*H3)*QPNT(10eN6)) PARTIC 149
REL(5) a REL(5) +8e((4.em1+12.*H2+12.*H3)*QPNT(10,N1)*C-1) PARTIC 150

1=(4.*H1-12.*H2+8.*H3)eQPNT(ID,N2)=(4.*H1+8,eM2*12.*H3)*QPNTCIO,N3) PARTIC 151
2+(32.eH1*48.eH2+32.eH3)*QPNT(ID,N4)+(32.*M1+96.*M2+96.*H3)* PARTIC 152
3GP N T ( ID e NS ) + ( 32. * M1 + 3 2. * H2 + 4 8. e H 3 ) * QP N T (10, N 6 ) } PARTIC 153
#EL(6) a REL(6) +0*((12.*H1-4.*H2-8.*H3)*QPNT(!O,Nt) PadTIC 154

I t-(12.eN1+4.ea2+12.*H3)*QPNT(IO,N2)-(8.*H1+4.4H2-12.*H3)* PARTIC 155
2GPNT(10,N3)+(48 *H1+32.eM2*32.*H3)*QPNTCIO,N4)+(32.*H1+32.*H2+48 PARTIC 156
3eH3).QPNT(IO,N5)+(96.edt+32.*H2+96.*H3)*QPNT(ID,N6)) PARTIC 157

C PARTIC 158
C IF(H.EQ.77) dRITE(6,999) 10,(REL(I),Ist,6) PARTIC 159

RETURN PARTIC 160
END PARTIC 161t

! Su8 ROUTINE PMATRX (H, AREA) PMATRX 2
C PMATRX 3
C THIS SUBROUTINE CONSTRUCTS THE SYHMETRIC ELEMENTAL MATRIX 'PEL" PMATRX 4

C FOR THE M-TH TRIANGULAR ELEMENT. P=4TRX 5
C P=ATRX 6

COMMON /8LK6/VX(240),VYt240),H(240), STRESS (3) P=ATRX 7

CO* HON /BLM7/N00(2u0,o),XC240),Y(240) P*ATan 8
C0= HON /BLM10/PEL(6,e),3EL(6,6),REL(6) PMATRX 9

*
C P=ATRX to

N1 s N00(H,1) P=ATRX 11
N2 s NOD (H,2) PMATax 12
N3 s NCD(H,3) PMATRX 13
M1 s M(N1) PHAfar 14

- H2 m H(N2) P=ATRX 15
H3 s M(N3) PMATRX 16
A s AREA /1260 PuATRX 17;

! C P"ATRX 18
PEL(1,1) = A*(30.eH1+6.*H2+6.*H3) PuATRX 19
PEL(1,2) s -4*(4.*H1+4.*H2=H3) PMATRX 20
PEL(1,3) s -4*(4.*H1-H2+4.*H3) p*ATRX 21
PEL(1,4) s A*(12.*H1-8.*H2-4.*H3) pHATRX 22
PEL(1,5) s -4*(4.*H1+12.*H2+12.*H3) PMATRX 23
PEL(1,6) s A*(12.*M1-4.*H2-8.*H3) PuaTRX 24,

PEL(2,2) e A*(6.*Ht+30.*H2+6.*H3) PuATRX 25
PEL(2,3) = A*(M1-4.*H2-4.*H3) pMATRX 26
PEL(2,4) a =4*(8.eH1-12.*H2+4.*H3) PHATRX 27
PEL(2,5) = -A*(4.*M1-12.*M2+4.*M3) PHATRX 28
PEL(2,6) = -A*(12.*H1+4.*M2+12.eH3) P=47RX 29
PEL(3,3) a 4*(6.eM1*6.*M2+30.*H3) PMATRX 30
PEL(3,4) = -4*(12.*Hl+12.*H2+4.ne3) P*ATPX 31
PEL(3,5) = -A*(4.*H1+8.eH2-12.*H3) PHATRX 32
PEL(3,6) s -A*(6.*al+4.en2-12.*H3) PMATRX 33
PEL(4,4) s A*(96.*M1+96.*M2+32.*M3) pmATRX 34

i
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PEL(4,5) s 4*(32.*M1+48.*a2+32.*N3) PMATRX 35
PEL(4,6) s A*(48.*M1*32.*M2+32.*M3) PMATRX 36
PEL(5,5) s A*(32.*M1+96.*a2+96.*M3) AMATRX 3T
PEL(5,6) s A * ( 3 2. * M 1 + 3 2. * e12 + 4 8. * M 3 ) PMATRX 3B
#EL(6,6) e A*(96.*M1+32.*H2+96.*M3) PMATRX 39

C PMATRX a0
00 100 Is!,5 PMATRX 41
!!s!+1 PMATRX 42
00 100 JsII,6 PMATRX 43
PEL(J,1)sPEL(I,J) PMATRX e4

.

100 CO:4TINUE PHATAX 45
C PMATRX 66

RETURN PMATRX GT

ENO PMATRX 48
$UdROUTINE RMATRE (M, AREA,ID,INO) RMATRX 2

C RNATRX 3

C THIS SUBROUTINE CONSTRUCTS THE ELEMENTAL LOAD VECTOR (REL) FOR RMATRX 4

C TME M-TH TRIANGULAR ELEMENT. RMATRE 5

C RMATRX 6
CouMON /BLM6/ VX(240),Vf(240),H(240),STRES$(3) RMATRX 7

COMMON /8LM7/N00(240,6),X(240),v(240) RMATRX 5

COMMON /8LK8/MBC,LsC,M9C(7,120),N8C(7,120),08C(7,123),8C(7,120), R"ATRX 9

1 400E(10) RMATRX 10
COM"0N /S(M9/0X(100),0Y(100),EX(100),EY(100), ALFA (100),SETA(100) RMAfax 11

9 ,HS(100) aMATRX 12
C0duGN /8LK10/PEL(6,6),$EL(6,6),REL(6) RMATRX 13
OI"ENSION Z(6) RMATRX 14

C RMATRX 15
C SOURCE TERM CONTR!9UTION RMATRX 16
C RMATRX 17

N1 m N00(M,1) RMATRX 18
N2 a N00(H,2) RMATRX 19
N3 s N00(M,3) 2MATRX 20
M1 s M(N1) RwATRX 21
H2 s "(N2) RMATRX' 22
M3 s M(N3) RMATRX 23

C RMATRX 24
IF (INC.GT.0) GO TO 105 R=ATRX 25
00 100 Ist,6 RMATRX 26
RfL(I)so.0 RMATRX 27
Z(I)s0 ETA (M)* AREA /3.0 RMATRX 25
IF (I.LE.3) Z(!)s0.0 RMATRX 29
Z(!) m Z(I) * (H1+M2+H31/3.0 AMATRX 30

100 CONTINUE RMATRX 31

C RMATRX 32
C INSERT THE 0ERIVATIVE 80VNDANY CONDITIONS RMATRX 33
C RMATRX 34
105 CONTINUE RMATRX 35

IF (K8C.LE.0) GO TO 120 RMATRX 36
U0 110 Kau,6 RMATRX 37
NSIDEsN00(M,K) RMATRX 38
00 110 Ist,M8C RMATRX 39
IF (NSIDE.NE.MSC(Io,I)) GO TO 110 RMATRX 40
F8C1so. RMATRE el

F6C2s0 RMATRX 42
FBC3so. RMATRX 43
IF (n.EO.5) F8C1s09C(10,I) RMATRX 44

IF (M.EG.4) F8C3s08C(ID,1) RMATRX 45
N1sN00(M,1) RMATRX 46
N2sN00(M,2) RMATRX 47
IF (N.E1.6) FSC2s08C(10,I) RMATRX =8
N3sN00(M,3) RMATRX =9

4
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$1sSQRTC(x(N3) X(N23)**2+(Y(N3)=f(N23)**2) 4*Afdx 50
32sSQRTC(X(N3)=x(N1))**2+(Y(N3)=vCN13)**2) RMATRX 51
$3sSQRT((X(N2)=x(N1))**2+(Y(N2)=Y(N13)**2) 4MATax 52

C RMATR4 53
REL(13s(FBC2*S2+FBC3*S33/6.*(M1+M2+M31/3.+REL(1) RMATRx 54
REL(21s(FBC3*S3+FBC1*S1)/6.*(H1+H2+M33/3.+REL(2) 4MATRX 55
REL(3)m(F8C1*St+F8C2*32)/6.*(H1+M2+H31/3.+REL(3) aMATRX 56
REL(a)s2.*FBC3*S3/3.*(H1+H2+H3)/3.+REL(4) aMATRX 57
REL(5)s2.*F4CleS1/3.*(H1+M2*M31/3.+4EL(5) 4"ATRX 58
REL(6)s2.*FBC2*S2/3.*(H1+M2+M31/3.+REL(6) 4MATRX 59

110 CONTINUE AMATR4 60 -

C RMATRx 61
120 CONTINUE 4MATax 62

00 130 Int,6 RMATRX 63
REL(!)sRELCI)+Z(I) RMATRX e4

130 CONTINUE aMATRX 65
C RMATRx 66
C RHATRX 67

RETURN RMATRX 68
END R=ATRx 69
5U8 ROUTINE RVEL (AT, RAT,NCNOS,VFREQ) 4 VEL 2

C avEL 3
Ce* THIS SUBROUTINE READS DISCHARGE AND DEPTH OATA FROM THE DIRECT RVEL 4
Ca* ACCESS FILES GENERATED BY Cart. LOGICAL UNITS LUG AND LUM MUST BE HVEL 5
Ca* CONNECTED TO THE ARPRORa! ATE FILES THRU JOB CONTROL. RVEL 6
C RVEL 7

Co* MON /8LM6/ VX(2003, VY(240), *(240), STRESS (3) RVEL 8
COMMON / FILE 1/0VM(2000) FETFIX7 1

LEVEL d,0UM FETFIX7 2
C RVEL 9

01"ENSION N00(135) RVEL 10
C 4 VEL 11

IF (AT .GT. RAT) GO TO 200 RVEL 12
C NVEL 13
Ca* THE FOLL0d!NG SEGMENT SPECIFIES THE CORRELATION SETWEEN THE CAFE AVEL 14
Ca* AND FETRA N00E NUMBERS. READ IN THE FETRA N00E NUMBERS THAT RVEL 15
C** CONRESPONO 70 THE CAFE N00ES. THESE VALUES MUST SE READ IN AN NVEL 16
Coe ASCENDING CAFE N00E NUMBER ORDER. RVEL 17
C RVEL 18
Ca* AMAX IS THE T!HE IN DAYS aHERE THE VELOCITIES d!LL RVEL 19
Ce* BE STARTED OVER. AVEL 20
C RVEL ?!

4EAD (5,4000) AMAx RvEL 22
4000 FORMAT (F10.0) RVEL 23

READ (5,5000) (N00(I),Ist,NCN05) RVEL 24
5000 FOR*AT (toI5) RVEL 25
C dVEL 26
Ca* THE VALUES IN THE " DEFINE FILE 8 STATE *ENT ARE DEPENDENT RVEL 27
Ca* UPON fME wAf THE FILES *ERE CREATED IN THE GENERATING RVEL 28
Ca* PROGRAM. RVEL 29
C avEL 30

LUG s 7 avEL 31
LUM s8 RVEL 32

C 4 VEL 33
NREC a 1 RVEL 344

C DEFINE FILE 7 (33e,912,U,NREC) RVEL 35
C DEFINE FILE 8 (336,456,u,NREC) RVEL 36
C CEFINE FILE 7 (50,520,U,NREC) avEL 37
C OEFINE FILE S (50,260,U,NREC) 4 VEL 38
C RVEL 39

200 A a 47 avEL 40
IF (A .GT. AMAX) A s AM00(A,A9&x) avEL 41

i
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A!! s (A + VFREQ / 2.) / VFREG + 1 RVEL 42
II s AI! RVEL 43

!!vXs(II - 1) * NCNOS * 2 + 1 FETFIX5 2

NCN05 + 1 FETFIX5 3IIHs(II - 1) *
C REA0 (LUG *II) (vX(s00(I)), WYCN00(I)), Is!,NCN05) RVEL 44

C READ (LUH"II) (H(N00f!)),Ist,NC:40 3) avEL 45

C RVEL 46

C** SINCE THE DISCHARGE FI'.E GENERATED SY CAFE ACTUALLY CONTAINS RVEL 47

Co* OISCHARGES PER UNIT aIOTH, THESE VALUES dust BE CONVERTED To RVEL 48

C** VELOCITIES. ALSO MUST CONVERT SECONOS TO DAYS. RVEL 49

NCN052sNCN05 * 2 FETFIX5 e

CALL RDABSF (LUG,0VM(1),NCNOS2,11dX) FETFIX5 5

IF(UNIT (LUG)) 220,210,210 FETFIX5 6

C FETFIX5 7

210 CONTINUE FETFIX5 8

C FETFIX5 9

mRITE(6,20010) FETFIX5 10
20010 FOR*4T(5X,=0gaECT ACCESS ERROR ON VELOCITY FILE") FETFIX5 11

STOP FETFIX5 12

C FETFIX5 13

220 CONTINUE FETFIX5 14

C FETFIX5 15

ICNTs1 FETFIX5 16
00 225 Ist,NCNOS FETFIX5 17

vX(N00(II)s0UM(ICNT) FETFIX5 18

ICNTsICNT + 1 FETFIt5 19

VY(N00(!))s0UHCICNT) FETFIXS 20

ICNTsICNT + 1 FETFIX5 21

225 CONTINUE FETFIX5 22
C FETFIX5 23

CALL ROASSF (LUHe0UM(1),NCN05,IIH) FETFIX5 24
IF(UNIT (LUH))240,230,230 FETFIX5 25

C FETFIX5 26
230 CONTINUE FETFIX5 27
C FETFIX5 28

aRITE (6,20020) FETFIX5 29
20020 FORMAT (5X,*0! RECT ACCESS ERROR ON DE8TH FILE") FETFIX5 30

STOP FETFIX5 31
C FETFIX5 32 ;

240 COSTINUE FETFIX5 33 !

C FETFIX5 34
ICNTat FETFIX5 35
00 245 Is!,NCNDS FETFIX5 36
M(N00(I))sDUM(ICNT) FETFIX5 37
ICNTs!CNT + 1 FETFIX5 38

245 CONTINUE FETFIX5 39
C FETFIX5 40
C RVEL 50

00 300 Ist,NCNOS RvCL 51
J vXtN00(I)) a vX(N00(!)) / H(N00(!)) * 3600. * 24 AVEL 52

VY(N00(I)) e VY(N00(I)) / M(N00(I)) * 3600. * 24 AvtL 53'

300 CONTINUE AVEL 54
RETURN RVEL 58
END RVEL 59
SU8 ROUTINE RWAVE (AT,hFREQ) RWAVE 2

C RaAVE 3

Ca* THIS SUBROUTINE DETERMINES Nm!CH FILE TO READ THE a4VE RnAVE 4

Ce* CMARACTERISTICS FROH, BASE.' CN THE d!ND VELOCITY AND RWAVE 5

Co* OIRECTION READ IN SU8 ROUTINE Rn!NO. RWAVE 6

C RaAVE 7

C CHARACTER *5 ZTYP FETFIX1 12
C RaavE 9

I
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COMMON /w!N0/ hvEL(f00), aA4Gt700) RaavE 10
COM*0N/ wave / N00E(2ec), NC(135), AC135,10), 4(135,10) 4= AVE 11

1 e a(135,10), wa(135), ALPHAC(135), WAVE, N, 0, v!S adavE 17
2 , DPfMS(135) da4VE 13
Cow"0N /ZTYPE/ ZTYp(1351 Ra4VE 14
Co**0N/ FILE / OU"M(20001,Nva4(2,100) FETFIX5 41
Ol*ENSION IDUMM(2000) FETFIX5 *2
LEVEL 2, 100Ma,0uMM,4 VAR FETFIX5 43
EGUIVALENCE (IOUMM(1),00M"(t)) FETFIX5 44

C FETFIX5 65
C RaavE 15

LOGICAL aAVE 4aAVE 16
C RaAVE 17

| REAL < R= AVE 16'

C 4= AVE 19
O!*ENSION N0S(135), MINFS(20,18), DEPfH(20,18), ALFS(20,18), RanvE 20
1 Mds(20,15), aLS(20,tal RwavE 21
CALL 4048SF ( 3,10 V a M ( 1 ) , 2,1 *, FETFIX5 46
IF(dNIf(3)) 10,5,5 FETFIX5 47

5 CONTINUE FETFIX5 48
C FETFIX5 49

aRITE(e,20010) FETFIX5 50
20010 FCHMAT(* O!HECT ACCESS ERdca IN adavE*) FETFIX5 51

5708 FETFIX5 52
C FETFIX5 53
to CONTINUE FETFIX5 54
C FETFIX5 55

N#ECs!OUMM(1) FETFIX5 56
NVLOCs!DUMM(2) FETFIX5 57

C FETFIX5 58
CALL ROABSF(3,NVAR(1,1),NREC * 2,NvLOC) FETFIX5 59

! C FET'IX5 to
IF(UNIT (3)) 12,5,5 FETFIX5 61

C FETFIX5 62
i 12 CONTINUE FETFIX5 63

C FETFIX5 64
C 4aavE 22

ACQUNT a (Af + aFREQ / 2.) / =FREQ + 1. RaAVE 23
NCOUNT a ACQUNT RaAVE 24
ANG s =ANG(NCOUNT) aaAVE 25
VEL a avEL(NCOUNf3 amavE 26

C R'aAVE 27
Ca* CNECK IF THE WIND IS BLO=ING FROM QvERLAND. IF 17 IS, ASSU E Rh&V; 20M

Ca* TMERE ARE No aAVES. RaAVE 29
C R ave 30

IF((ANG .LT. it.25).08.(ANG .GT. 191.25)) GO 70 1000 RaAVE 31IF (ANG .GE. 33.75) GO TO 20 RaAVE 32
C RaAvt 33
Ce* NNE waves. an4VE 3e
C RaAVE 35
C OPEN (UNITS 3, NAMES *NNEaAVZON.DAT*,fvpts*0LO*,ACCES$s*0! RECT *) RaAVE 36
C OPEN (Ur!Tse,NA*Es'NNESURF.072*, TYPES *0LD",4CCESSs*0! RECT *) RaAVE 37GO TO 90 amavE 34

20 !F (ANG .GE. 56.25) CO TO 30 awavE 39
C aaAvE 40C** NE aavES. NaAvt el
C RwAVE a2

i C OPEN (UNITS 3, NAMES *NEaAVZON.0AT*,fyPEs*0LO*,ACCES$s*0!aECT*) RdAVE m3
C CPEN (UNITse, NAMES *NESURF.072*, TYPES *0LO*,ACCES$s*0!#ECT*) RaAVE es

GO TO 90 R= AVE e530 IF (ANG .GE. 78.75) GO 70 40 RaavE e6
C 4= AVE af
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C** ENE naves. RaavE 49
C a Avg 49
C OPEN (units 3,NAWES'ENEaAVZON.Daf',7YPts*0LO",ACCESSa'0!RECf") aaAVE SJ
C OPEN (UNITse,Nadts'ENESURF.072",7Y8Es"0LO*, ACCESSs*0!aECf') e= AVE 51

GO TO 90 aaAvE 52 j

40 IF (ANG .GE. 101.25) GO TO 50 RaAVE 53
C RaavE 54
C** E aAbES. RaAVE 55
C R= AVE 56
C OPEN (UN!fs3 NA*Es*EwAvZON.0AT",7Y'Es*0LO*,4CCESSs'0! RECT *) e= AVE ST
C OPE % (UN!fse,NA*Es*ESUWF.072"efvPEs*0LO",ACCES$s*0! RECT *) RaavE 58

GO TO 90 RaAVE 59-

50 [F (ANG .GE. 123.75) GO 70 60 RaAVE 60
C RaAVE 61
C** ESE MAVES. RaAVE e2
C RaAVE 63
C OPEN (UNITS 3,NawEs*ESEw Av20N.0 AT*, f" pes *0LO*, ACCES$s*0! REC T*) aaAVE ed

i C OPEN (UNITS 4 NA*Es'ESESuRF.072*,TYPle*0LD*,ACCESSs*0! RECT *) RaAVE 65
GO TO 90 RaAVE 66

60 IF (ANG .GE. 146.25) GO 70 70 AnavE 67
C gaAvE to

Ca* $Z = AWES. RaAVE 69
C RWAVE 70
C OPEN (UNITS 3, NAMES'SEwAVZON.0AT",fYPts'0LO',ACCESSa'0!RECf") R= AVE 71
C OPEN (uN!Tsa, NAMES'SESURF.072",7YPEs*0LO*,cCCESSs*0! RECT *) AaavE 72

GO TO 90 RwAVE 73
70 IF (ANG .GE. 168.75) GO TO A0 RaAVE 74

C anAVE 75
Ca* $$E WAVES. RaAVE 76
C AdavE 77
C OPEN (UNITS 3 NAMES *SSEWAVZON.0AT",7Y8Es"0LO",ACCESSe'0! RECT *) RwavE 78
C QPEN (UNITES, NAMES *SSESURF.072",7YPEs'OLO",ACCES$s*0! RECT') R= AVE 79

! GO TO 90 RaavE 80
C A= AVE 81<

i Ca* 3 aAVES. RaAVE 42
C RaAVE 83

80 CONF!NUE AnAVE 84
C OPEN (UN! f s 3, N A:4Es"$wAvZON.0AT",7YPEs*0LO*,ACCES$s*0! RECT") R= AVE 85

(UNITsa NAMES *SSURF.072',7YPEs*0LO'etCCESSs*0! RECT *) RnavE 46C OPEN e

C AnAVE of

Ca* THE FOLL0d!NG 2 EQUAf!0NS FOR C ALCULATING W AVE PERIOD AND RwAVE 88
C** DEEPWATER Wave HE!GHT ARE BASED ON THE METHOD DEVELOPED SY RaAVE 89
Ca* HASSELMANN Ef ale 1976 AS USED SY THE U. 3. ARMY CORPS OF RaAVE 90
C** ENGINEERS. THE EQUATIONS ARE FOR PULLY DEvtLOPE0 = AVES. Raavt 91
C RnAVE 92

90 PER e vgL/t.372 Reave g3

MINF s 02s78* VEL **2 RaAVE 9e
C RaAVE 95
C** !F THE DEEPWATER n&VE HEIGHT IS LESS THAN .5 FT. RaAVE 96
Ca* OR THE WAVE PERIOD IS LESS THAN 2. SEC. RaAVE 97>

Ca* ASSUME THERE ARE No dAVES. RdavE 99
C RnAVE 99

[F (HINFe3.2808 .Lf. 5) GO 70 1000 RaAVE 100
IF (PER .LT. 2.) GO TO 1000 RdavE 101
IF (PER .GE. a.) GO 70 120 edAVE 102
PER s 3. R= AVE 103
GO 70 160 RaAVE 104

120 IF (PER .GE. 6.) GO 70 130 RwavE 105
! ptR s 5. RaavE 106

GO 70 160 A= AVE 10F
130 IF (PER .GE. 8.) GO 70 140 RaAVE 138

PER s F. RaavE 109

,
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GO 70 160 R= AVE 110
140 IF (PER .GE. 10.) GO TO 150 RdAVE 111

DER a 9 R= AVE 112
GO 70 160 RdAVE 113

150 PER a 11. R= AVE 114
160 !! s (PER-11/2 RnAVE 115

C READ (3"!!) NV, (NOS(!), A(!,1), 4(1,1),Ist,NV) RaAVE 116
NysNv4R(1,1!) FETFIX5 e5
Nvl0CsNVAR(2,11) FETFIX5 64
CALL MOAdSF(3,IDUM4(1),NV * 3,NvLOC) FETFIx5 of
IF(uk!T(3)) 165,162,162 FETFIX5 68

C FETFIX5 69
162 CONTINUE FETFIX5 70
C FETFIX5 71

mRITE(6,20010) FETFIX5 72
STOP FETF!x5 73

C FETFIX5 74
145 CONTINUE FETFIX5 75
C FETFIX5 76

ICNTet FETFIX5 77
00 170 !steNV FETFIX5 78
NOS(!)s!DUMM(ICNT) FETFIX5 79
!CNTs!CNT + 1 FETFIX5 80
A(!,1)s0UMM(ICNT) PETFIX5 81
!CNTs!CNT + 1 FETFIX5 52

i M(1,1)s0UMM(!CNT) FETFIX5 63
ICNTs!CNT * 1 FETFIX5 84

170 CONTINUE FETFIX5 85
C FETFIX5 86

P! a AC03(=1.) 4 WAVE 117
00 300 !st,NV R= AVE 118
NC(!) e 1 4= AVE 119
N00E(NDS(!)) a ! RaAVE 120
ACI,1) e A(!e1)*N!NF/2. R=Avt 121
N(1,1) a 2.ept/n(1,13a3.2908 RaAVE 122
*(1,1) a 2.**!/PER R= AVE 123
ZTYP(!) a ==Avte' 4aAVE 124

C aRITE (6,4000) I, A(!,1), M(tet), d(I,1) R= AVE 125
C4000 FORNAT (* I, A(!,1), x(I,t), g(I,1) a ',15,tP3E12.u) RdAVE 12e

300 CONTINUE RaAVE 127
C RdAVE 126

i Coe THE FOLLONING SEGMENT READS THE SURF ZONE OATA. RNAVE 129
C*e IT ASSUMES THAT THE SURF ZONE DATA dAS GENERATED RdAVE 130
Ce* FOR DEEPWATER WAVE MEIGHTS F40" t 70 18 FEET IN RNAVE 131
Ca* 1 FOOT INCRENENTS. EnAVE 132
C RWAVE 133

NUMN00 a 18 RdAVE 13e
NUMMT a 18 AaAVE 135

*

C READ (4'!!) (N05(!),(HINFS(1,J),0EPTH(I,J),H8S(1,J),ALFS(1,J), R= AVE 136
C 1 WLS(I,J)eJet,NU4HT),Ist,NUMN00) FETFIX1 13
C 12 FETFIX5 07

NWOSs5 e NUMHT e NUMN00 * NUMN00 FETFIX5 88
NL0Cs(!! = 1) * NaOS * 1 FETFIX5 89
CALL NOA8SF (4,100MM(1),NNDS,NLOC) FETFIX5 90
IF(UNIT (4)) 305,302,302 FETFIX5 91

C FETFIX5 92
302 CONTINUE FETFIX5 93
C FETFIX5 94

* RITE (6,20010) FETFIX5 95,

STOP FETFIX5 96
C FETFIX5 97
305 CONTINUE FETFIX5 96
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FETFIX5 99
C FETFIx5 tooICNTat

00 320 1st,NUMN00 FETFIX5 101
FETFIX5 102NDS(!)s!DUMM(!CNT) FETFIX5 103ICNTs!CNT + 1

00 310 Jat,NUMMT FETFIX5 10e
FETFIX5 105MINFS(1,J)s0UMM(!CNT)
FETFIX5 106ICNTa!CNT , 3
FETFIX5 107DE8TH(I,J)s0UMM(ICNT)
FETFIX5 1081CNTs!CNT + 1 FETFIX5 109H8 S ( 1, J ) s0VMH (! C 97 )
FETFIX5 110ICNTs!CNT + 1 FETFIX5 111ALFS(ICNT)s0UMM(!CNT) FETFIX5 132ICNTsICNT * 1 FETFIX5 113aLS(!CNT)s0UM9(ICNT) FETFIX5 114ICNTsICNT + 1 FETFIX5 115310 CONTINUE
FETFIX5 116

C FETFIX5 117320 CONTINUE FETFIX5 118
C

A= AVE 138L s Ny ,1
RaAVE 13900 500 1st,NUMN00
awAVE 140NC(L) a t
RaAVE 141NOUE(NDS(!)) aL

ZTYP(L) a '50RF," 4aAVE 142
00 a00 Jat,NUM*T dhAVE 143
DELH e H!NFS(1,J) = HINF * 3.2808 4 WAVE 144

400 IF (A8S(OELH) .LE. 5) GO 70 350 anAVE 145

GO 70 410 RnavE 146
350 ALPHAC(L) s ALFS(1,J) RdAVE 147

M8(L) e M8S(1,J) / 3.2808 RaavE ta8
K(Let) a 2. * PI / *LS(!,J) a 3.2006 RaavE ta9
OPTHS(L) s DEPTH (1,J) / 3.2808 maavE 150

GO TO 490 anAVE 151

410 CONTINUE anAVE 152
C awAVE 153

Cee IF NO SURF DATA IS APPLICABLE TO THE N00E R= AVE 154
Cee ASSUME THE =ATER IS CALH. AwAVE 155
C 4 WAVE 156

ALPHAC(L)s0 anavE 157
M8tLiso. R= AVE 158
4(L,1)s9999 RwavE 159
WRITE (6,6000) NOS(!), HINF anAVE 160

6000 FORMAT (tX,' SURF ZONE DATA NOT AVAILA8LE FOR N00E a,15/ RaAVE 161
1 1X,"0EEPwATER aAVE HEIGHT a ",1PE10.3) RwAVE 162
wAITE(6,60101 RWAVE 163

6010 FORMAT (1X,*THE DATER AT THIS N00E !! ASSUSED CALM.") awavE 164
490 CONTINUE Ra4WE 165

C mRITE (6,4001) L, ALPHAC(L), H8(L). N(L,1), OPTHS(L) RaAVE 166
C4001 FORMAT (* Le ALPHAC(L), Md(L), K(L,1), OPTH3(L) s a,15e RwavE 167
C 1 tPatt2.41 RwAVE 168

L sL + 1 Rn4VE 169
500 CONTINUE asAVE 170

GO TO 2000 Reave 171
1000 00 1010 Int,409 maavE 172
1010 N00E(1) s0 Reave 173

aRITE (6,2010) AT,4NG, VEL RwAVE 174
2010 FORwAT (/* AT T!*E s*,F8.d,' OAYS, THE WAVES ARE 700 SMALL' Ra4VE 175

1 * 70 CAUSE AP*RECIA8LE TRANSPORT.*/s ngwo ogRgCTION s*, RNAVE 174
F8.4, Ra4VE 1772 PS.a,* DEGREES FROM TRUE NORTH.*/* n!NO vtLOCITV s e

3 * H/SEC.') RmavE 178
2000 NCOUNT s NCOUNT+t Reave 179

.
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CALL CLOSE(3) A= AVE 180
CALL CLOSE(a) RaAVE 181
RETURN 4* AVE 142
ENO RaAVE 183
SU6 ROUTINE Ra!NO (=FREQ,La) Ra!NO 2

C RaINO 3

C** THIS SUBROUTINE READS THE WINO DATA REQUIRED FOR COMPUTATION Ra!ND 4

Ca* OF THE aAvE CHARACTERISTICS. RaINO 5
C RdIND 6

C0aMON /a!N0/ avEL(700), aANG(700) da!ND 7

C RaIND 8

Ca* LW s NUMBER OF m!ND DATA POINTS 70 8E INPUT. THE FIRST a!ND daIN0 9

Ca* QATA POINT *ILL SE USED AT TIMES 0. 0AYS. RaIND 10
Ca* aFREQ s flue INTERVAL IN OAYS BEfaEEN EACH d!ND DATA POINT. Ra!ND 11
C** =ANG e 0!RECTION FROM wHICH *IND IS RL0a!NG, OEGREES FROM Ma!ND 12
C** TRUE NORTM MEASydE0 CW, Ra!ND 13
Ca* wvEL a d!ND VELOCITYe M/SEC. RaINO to

C Ra!ND 15
READ (5,5000) Lde aFREG Ra!NO 16
READ (5,5010) (CaVEL(I), *ANG(I)),Ist,Ld) 4aIND 17

C RaIND 18
C a#!TE (6,0000) ('avEL(I), a ANG(!) e ls t ,La) RaINO 19
C6000 FORMAT (a asesses avEL(I),aANG(!) s *,8F10.2) Rd!ND 20

nETURN Ra!NO 21
5000 FORMAT (I5,F10.0) 44!N0 22
5010 FORMAT (8E10.2) RaINO 23

END Rw!ND 24
$U8 ROUTINE SAND (N IO,TeAREA) SAND 2

C SAN 0 3
C THIS SUBROUTINE COMPUTES CAPACITY OF SE0! MENT LOAD SANO e

C AND THEN SU8 TRACT IT FROM THE ACTUAL LOAD 70 OSTAIN THE AMOUNT OF SAND 5
C SEDIMENT RESUSPENSION OR DEPOSITION SAND 6
C SANO 7

C CHARACTER *5 ZTYP FETFIX1 14
REAL K SAND 9
COMA 0N NDS SAND 10
COMMON /8LKt/CT(240)eC(9.240) SANO 11
COMMON /8LM6/vX(240),vY(240),H(240), STRESS (3) SAND 12
COMMON /8L47/N00(240,6) X(240),1(240) SANO 13
COMMON /8L411/050(3,100),B050(100),SR(3,100),30(3,100) SANO 14
COMA 0N /8LKle/G8A(100,to),G88(100,10),G8C(ICO,10),G8D(100,10), SAND 15

1 G8E(100,10),GBF(100,10),G8G(100,10),POR SAND 16
CowMON /8LN15/ILAYR(100,3),m130(100)e80!vt100),NBEO(1001, BED (100), SAND 17

1 RHOSEO(3),XNT(100,31,43Avt(100),RSAv2(100),RSAW3(100) SAND 18
C0* MON /aAVE/ N00E(240), NC(135), A(135,to), *(135,10), SAND 19

1 aW(135,10), H8(135), ALPHAC(135), WAVE, N, O SAND 20
2 , VISE DPTHS(135) SAND 21

COMMON /ZTYPE/ ZTYP(135) SAND 22
LOGICAL WAVE SAND 23 '

OIMENSION QS(3),13A(3) SANO 24
0!aENSION GS$(3) FETFIX8 6
OlaENSION NCHECK(240), QCMECx(240) SAND 25
OATA EPS! /1.E.10/ SANO 26

C SAND 27
Ca* NCHECM IS USED TO ENSURE THAT THE SEDIMENT CAPACITY SU8 ROUTINES SANO 28
Ce* (DU80Y, aAVSAN, AND SURFTR) ARE CALLE0 ONLY ONCE FOR EACH N00E SAND 29
C** AT A GIVEN T!NE STEP. GCHECW STORES THE RESULT FRO * EACH N00E. SAND 30
C SAND 31

R! a AC05(-1.0) SAND 32
IF(N .NE. 1) GO TO 3 SAND 33
00 2 Int,NDS SAND 3a
NCHECK(!)so SANO 35
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2 CONTINUE SAND 36
3 30(!D,M)so.0 SAND 37
SR(10,M)so.0 SANO 39
pSAV3(M)so. SAN 0 39

RSs0.0 SANO go

ILAYR(MeID)so SAND 41
TOTAL s GBA(M,NSED(M))/RMOSED(1)+GBB(M,NBED(M))/RMOSED(2)+ SAND v2

1 GBCCM,NSED(MI)/dMOSED(3) SAND 43
x0f0Ps(1 =p04)/ TOTAL SA40 44

xNT(M,101s*YS0(M)*G3C(M,NBED(M))*XOTOP SAND 45
00 400 Int,3 $440 e6
N!aN00(M,1) SANO e7

IF(NCMECKCNI) .EG. 0) GO TO 5 SAND 48

QS(!)sGCMECK(11) SAND 49

GO TO 400 SANO 50

5 nan 00E(NI) Sano 51

3 SCI) = 0.0 SAND 52

QSS(!) a 0.0 FETFIXe 7

Os050(10,M) SAND 53

UEXTsSQRT(Vi(NI)**2+vY(N!)**2) SAND 54

IF(N .GT. 0) GO 70 to SANO 55
CALL DuBOY(10,M,1,QSS(II) FETFIX8 8

10 IF(ZTYp(N) .E9 "aAvE,*) CALL =AVSANCIO,H(NI),UEXT,15(!)) SANO 58

C IF(ZTYP(N) .E3 "SdWF,*.ANO.M9(N).GT.t.0E-10) SA~0 59

C 1 CALL SURFTR(ID,M(N!),UEET,4S(!)) SAND 60
IF(ZTYP(N).EG.*SUEF,*) CALL SURFTR(10,H(NI),UExT,GS(!)) SANO 61

399 CONTINUE SAND 42

NCMECM(N!)st SAND 63

GCMECK(NI) s QS(!)+GSS(t) FETFIX8 9

a00 CONTINUE SAND 65

OCTHmo. SAND 66

Seo. SAND 67

SNeo. SAND 68

00 100 !ste3 SANO 69
IF(!=2) 60,70,80 S AN0 ' 70

C SAND 71

Ca* N1 IS THE N00E Af aMICH TME SCOUR OR EROSION COEFFICIENT 15 SAND 72

C** SEING CALCULATE 0 SANO 73

Co* N2 !$ THE NEAT CORNER NODE COUNTE9* CLOCKWISE. SAND 74

C** N3 !$ THE SECONO CORNER N00E COUNTER-CLOCK *ISE. SANO .75
SAND 76

C
60 NisN00(M,1) SAND 77

N2sN00(M,2) SAND 78

N3sN00(Me3) SAND 79

Ital SAND 80

12s2 SAND 81

1383 SAND 42

GO TO 90 SAND 83
70 NisN00(M,2) SAND So

N2sN00(Me3) SAND 85
N3sN00(M,1) SANO 86

Its2 SANO 87

12s3 SAND 84

13st SAND 49

GO 70 90 SAND 90
80 NisN00(M,3) SAND 91

N2sN00(M,1) SAND 92
N3sN00(M,2) SAND 93

!!s3 SAND 96

12st SAND 95

13s2 SANO 96

90 CONTINUE SANO 97

I
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VMsSQRT(vz(N1)**2*VY(N1)**2) SAND 98
IF(VM .EQ. 0.) GO TO 91 SAND 99
CTMsGS(!)/v* SAND 100
GO TO 93 SAND 101

C SAND 102
Ca* IF VM IS ZERO, ASSUME THAT EVENTUALLY ALL THE SUSPENDEO SAND 103
C** SE0! MENT a!LL SETTLE 007 SAND 104
C SAND 105

91 CTHao. SANO 106 ,

93 CACsCC10,N1)*M(N1) SAND 107 '

OCTMs0CTM+(CTH-CAC) SAND 108
IF(VM .EQ. 0.) GO 70 100 SANO 109
JSA(!)sC(10,N1)*M(N1)*VM SAND 110
AlsY(N2) Y(N1) SAND 111
42sX(N2)=X(N1) SAND 112
43sf(N3)=Y(N1) SAND 113
Aas:(N3) X(N1) SAND 114

C SAND 115
C** ALPHA 1 IS THE ANGLE BETaEEN THE x=Ax!S AND THE ELE"ENT SIDE, N1 SAND 116
Ca* TO N2. SANO 11T
Ca* ALPHA 2 IS THE ANGLE SET =EEN THE x-Ar!S AND THE ELEMENT SIDE N1 SANO 118
Ca* TO N3. SAND 119
C** BETA IS THE ANGLE SETaEEN THE X-AE!S AND THE VELOCITY VECTOR AT Nt SAND 120
C** OEN! IS THE O! STANCE BETWEEN N1 AND N2. SAND 121
C** OEN2 IS THE DISTANCE SET *EEN N1 AND N3. SAND 122
C SAND 123

ALPMatsATAN2(41,42) SANO 124
IF(ALPMal .LT. 0.) ALpMatsA(pMA1+2.*P! SANO 125
ALpm42s47AN2(A3,44) SAND 126
IF(ALPMA2 .LT. 0.) ALPHA 2sALPHA2+2.*P! SAN 0 12T
BETAsATAN2(vy(N1),vt(N1)) SAND 12S
IF(5 ETA .LT. 0.) SETAsBETA+2.ep! SANO 129
OEN! sSORT((X(N1)=t(N21)**2+(Y(N1)=f(N2))**2) SANO 130
OEN2 sSGRT((x(Nt)=r(N33)**2+(Y(N1)=Y(N33)**2) SANO 131
ANGLEsBETA= ALPHA 1 SAND 132

C SAND 133
Ca* CHECR IF THERE IS A VELOCITY COMPONENT 70dARDS N2. SAND 134
C SANO 135

i IF(CO3(ANGLE) .LE. 0.) GO 70 92 SAND 136
SNsSN+1. SAND 13T
SsS+(GS(!2)=QS A(It))*COS( ANGLE)/0EN! SAND 138

92 ANGLE s9 ETA =ALPH42 SANO 139
C SANO 140
Ca* CHECM !F THERE IS A VELOCITY COMPONENT TowARDS N3. SAND 141
C SAND 142

IF(COS(ANGLE) .LE. 0.) GO 70 100 SAND 143
SNsSN+1. SAND 144
SsS+(QS(13)=QSA(!!))*COS(ANGLE)/ DEN 2 SAND 165

100 CONTINUE SANO 146
S2s3 SAND 1T
IF(SN .GT. 0.) S2sS2/SN SAND 188
OCTHsOCTM/3. SANO 189

C SAND 150
Ca* CHECM 70 SEE !F THE TIME STEP IS 700 LARGE. SAND 151
Co* S2*T IN0! CATES THE AMOUNT OF SE0! MENT THAT =!LL BE SCOUREO OR SAND 152
Co* des 0 SITED OURING THE Neuf TIME STEP. SANO 153
C** OCTH IN0!C A TES THE O!FFERENCE SET 4EEN THE TMEORETICAL AND ACTUAL SAND 154
Co* SE0! MENT CAPACITY ON A PER UNIT MORIZONTAL AAEA BASIS. SAv0 155
C SAND 156

!F(0CTH .EQ. 0.) GO TO 110 SAND 15T
RAT!0sS2*T/DCTH SAND 158
IF(RATIO .LE. 1.) GO TO 110 SAND 159

i
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ofs0CTM/32 SANO 160
= RITE (6,6000) M, $2 SAND 161
aRITE(6.6001) OCTM, Of SAND 162

110 CONTINUE SAND 103
C SANO 164

!F ( S2 ) 130,305,350 SAND 165
C OEs0517!0N SAND 16e
130 ILayn(p,101s.1 SAND 167

30(10,als(=tleS2 SAND 168
Nt a N00(",1) SAND 169
N2 s N00(*,2) SAND 170
N3 s N00(M,3) SAND 171
N4 s N00(M,4) SAND 172
N5 a N00(*,5) SAND 173
N6 s N00(M,63 SAND 174
M1 = M(N1) SAND 175
M2 s M(N2) SAND 176
m3 s M(N3) SAND 177
MadG e (H1+M2+M31/3. SAND 174
CavG3 m ( C ( 10, N t ) * M 1 + C ( ! 0 e N 2 ) *M2 + C ( 10,9 3 ) *M3 + C ( 10, N 4 ) e ( M t + M2 ) / 2. SAND 179

1 +C(10eN5)*(H2+M31/2.+C(10,N6)*(Mt+M31/2.3/(e.nHAVG) SAND 180
!F (CAVG3.LE.EPSI) 40 73 305 SAND 141
CavG7 m (C ( 10 * 4, N 1 ) * M t + C ( !O + 4, N2 ) * M2 + C (10 + 4, N 3 ) * H3 + C (IO + 4, N4 ) * SAND 182

1 (Mt+M23/2.+C(IO+4eN5)*(M2+M3)/2.*C(!D+4,Ne)*(Mt+M31/2.3/ SAND 143
2 (6.*MAVG) SANO 184
R$Av3(M) a =$0(10,=)*CavG7/CAvG3 SAND 145
GO 70 305 SAND 186

C SANO 187
C RESUSPENSION SAND 184
C SAND 189
150 SR(!O,M)sS2 SAND 190
C SAND 191
C CHECW THE AVAIL 49tL!?Y OF SANO IN THE 9E0 70 SE SCOURED SAND 192

i C TO COMPUTE THE *eAILA81LifY OF SAND IN SED LAYERS SAND 193
C A NUM8ER OF BE0 LAYERS SCOURED IS * REDETERMINED Sf OfMER SE0!*ENT SAND 194
C (CLAY OR OTHER SANO) SAND 195

N8 s NBED(M) SAND 196
$4t!0,M):3R(10,M)*f SAND 197
IF (SR(10,M).GT.xNf(M,10).ANO !LAYR(M,1).GT,0) GO 70 200 SAND 194
3R(!0,M)s4 MIN 1(SR(!D,M),XNT(M,101) SAND 199
xNT(M,10)s4Nf(M,10)=SR(10,M) SAND 200
RSAV3(M)sSR(!DeM)*G8F(M,N9ED(M1) SAND 201
GO TO 290 SAND 202

200 !LAYN(=,!01s!LAYR(Me!0)+1 SAND 203
854V3(M)sRSAV3(M)+217(*,10)*G6F(M,NS) SAND 204
SR(!O,M)sSR(10,M)=rNf(9,!O) SAND 205
R$sR$+sNf(4,10) SAND 206
N8sNSED(M).!LAYR(M,10) SAND 207
IF (N4.LE.0) GO 70 285 SAND 200
70fALsG8&(M,NO)/RHOSED(1)+G89(M,NS)/RMOSE0(2)+G8C(M,N83/RHOSE0(3) SAND 209
KN0s(1.=20R)/7074L SAND 210
kNf(M,101s00!v(M)*G8C(M,N8)exNO SAND 211
IF(ILAYR(M,10) .GE. ILAfR(Met)) GO 70 280 SAND 212
I F ( S R ( 10 e M ) .GE . XNf ( M,10 ) ) GO 70 200 SAND 213

280 RSsRS+AMINt(SR(10,M),xNf(M,101) stND 214
RSAV3(M)sRSAV3(M)+4 MINT (SR(10,M),XNf(M,IP))*G8F(men 9) SAND all

285 xNf(h,101ssNT(Me!0)=4 MINT (SR(10,M),xNf(M,101) SAND 214
SR(ID,M)sRS SAND 21T

290 SR(10,M)sSR(10,M)/f SANO 218
RSAV3(Mis #SAV3(M)/T SAND 219

305 CONF! Nut SANO 22C
REfuRN SAND 221

I

A.35

!

_ - __ _ ___ _ _ _ _ _ . _ _ _ _ _ _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -- . - - . - __ _ _

6000 FORMAftts,"***dARNINGe***e/e SAND 222
lin *fME CUMPufE0 DEPOSITION DATE FOR ELEMENT ",13e" 15 *,1*E12.4, SAND 223
1" MGF/047 Ma*2.') SAND 224

6001 FORMaf(1x *THE TMEONEf! CAL CAPACITV O!PFERENCE IS ",1PE12.4," MCF/ SAND 225e

Sme*2*e/e SAND 226
StXe*fMEREFORE THE TIME STEP SHOULO BE REDUCEO TO A wA*!*um 0F ", SAND 227
IE12.4e* 04f.") SAND 228
ENO SAND 229
SuoRouf!NE SAN 02 (M,10,f, AREA) StN02 2

C SAN 02 3

C fMIS SUBROUTINE Ca*PUTES TME SEDIMENT LOAD CAPAC!?Y SAN 02 4

C 490 TMLN SuSTRACT 17 FRO * TME ACTUAL LOAD TO OdfAIN THE AM0uNT OF SAN 02 5

C SEDIMENT RESUSPENSION OR DEPOSITION SAN 02 6

C fMIS Rout!NE DECIDES NO. OF BE0 LATERS TO BE scoured Sam 02 7

C Sudmout!NE CLAf OR THIS DECIDE NO. OF ScouaED SEO LAYERS SANO2 8

C SAN 02 9
C CHARACTER *5 ZTYP FETFIX1 15

REAL K SAN 02 11
C SAN 02 12

COMMON NOS SAN 02 13
: CowMON /8L41/Cf(240),C(9e280) SANO2 14

C0==0N /8LM6/vt(240),vY(240).H(2so), STRESS (3) SAN 02 15
COMMON /8L97/400(200,6).x(240),f(2so) 34N02 16
C0= DON /6LR11/050(le100)e8050(100),SR(3,1003,30(3,too) 34a02 17
COMMON /SL414/GBA(100,loleGR8(100,10),CHC(100,10),G8D(100,10). SANO2 18

1 G8E(100,10),GRF(100,10), gag (100,10)ePOR SAN 02 19
COM*0N /8L415/lLAYR(100:31,4v30(100)e80!v(100)eNBE0(100),8EO(100), SAN 02 20

1 RHOSED(3),1Nf(100,3),RSAvt(100),RSAV2(100),R$4W3(100) SAN 02 21
CQaMON/ Wave / N00E(240), NC(135), A(135,10), 4(135,to), SAN 02 22

1 aw(135,10), N8(135). ALPHAC(135), aAVE, Ne O SAN 02 23
2 e v!S, 0*fMS(135) SAN 02 24
C0*=0N /ZfvPE/ Ifv8(135) SAN 02 25
LOGICAL WAVE SAN 02 26
O!=ENSION QS(3), Q$A(3) SAN 02 27
O!"ENSION Q3S(3) FETF!38 10
0!*ENSION NCHECM(240), QCHECw(240) SAN 02 28
OATA EFS! /1.E=10/ SAN 02 29

C SANO2 30
Ca* NCMECM !$ USED TO ENSURE THAT THE SE0! MENT CapAC!?Y SUSRouf!NES SAN 02 31
Coe (OudQYeaav8AN, AND SURFTR) ARE CALLED ONLY ONCE FOR EACM NODE SAN 02 32
Ces AT A G!vCN ?!wE STEP. OCMECK STORES THE RESULT FROM EACM N00E. SANO2 33
C SANO2 34

PtsAC03(=t.) SAN 02 35
IF(M .NE. 1) GO 70 3 SAN 02 36
00 2 !st,NOS SAN 02 37
NCHECR(!)so SAN 02 38

2 CONT! Nut SAN 02 39
3 30(!0,M)s0.0 SAN 02 40

SR(10,M)so.0 SAN 02 et
i R$avt(4)s0 SAN 02 82

ass 0.0 SAN 02 #3
: ILAYR(M,101s0 SAN 02 e4

TOTAL e G84(MeNSED(M))/RHOSED(1)+G88(u,NBEO(M))/RMOSE0(2)+ SANO2 45
! G8C(m NSE0(*))/4 HOSED (3) SAN 02 86e

X0f0Ps(1.=804)/70fAL SA402 47
INf(Me!O)stVS0(M)*G3A(MeNUED(4))*XOTOP S4402 48
00 400 !ste3 SAN 02 49
N!sN00(M,1) SA=02 50
IF(NCHECN(N!) .EQ. 01 GO TO 5 SANo2 St
QS(!)sGCMECM(N!) SAN 02 52
GO 70 400 SAN 02 53

5 nan 00E(N!) SAN 02 54
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QS(!) s 0.0 SANO2 55
QSS(!) = 0.0 FETFIX8 11
Os050(ID,M) SAN 02 P. 6

UExisSQRT(vx(N!)**2+vY(11)**2) SAN 02 57 !
'

IF(N .GT. 0) GO TO 10 SANO2 58
CALL DUBOYt!O,M,1,GSS(!)) FETFIX8 12

10 IFCZTVP(N) .E4 "aAVE,*) CALL aAv3AN(10,H(N!),UEXT,GS(!)) 34N02 61 1

IF(ZTYP(N).EG.*SURFe" .AND. F8(N).GT.1.0E.10 .ANO. OPTHS(N) SANO2 62
'

1 .GE.H(NI)) CALL SURFTR(!O,MtN!),UEXT,QS(!)) SANO2 63
C IF(ZTYP(N).EQ.*SUEF,*) CALL SURFT4(10,H(N!),UExT,US(!)) SANO2 64
C mRITE (6,6020) M,N,1,N!,GS(!),ZTYP(N) SAN 02 e5
C6020 FORMAT (* **** M, N, I, N!, QS(!), ZTYP(N) s *,415,tPE12.4et*,A5) SAN 02 66

199 CONTINUE SAND 2 67
NCMECM(N!)st SAND 2 08

QCMECA(NI) a QS(!) * OS$(!) FETFIx8 13
400 C04TINUE SANO2 70

DCTHs0 SAND 2 71

Sao. SAN 02 72

SNeo. SAN 02 73
00 100 1:1,3 SAN 02 74
!F(!=2) 00,70,80 SANO2 75

C SAN 02 76
C** N1 IS THE NODE Af aMICH THE SCOUR 04 EROSION COEFFICIENT IS SANO2 77
C** eE!NG CALCULATED. SANO2 78

Ca* N2 IS THE NEXT CORNER N00E COUNTER =CLOCKn!SE. SAN 02 79
Ca* N3 IS THE SECONO C04NER N00E C0VNTER=CLOCKa!SE. SAND 2 80

C SAN 02 41
60 NisN00(M,1) SANO2 82

N2sN00(Me2) SAN 02 83

N3sN00(Me3) SAN 02 84
11st SAN 02 85
12m2 SAM 02 86
13s3 SANO2 87
GO TO 90 SAN 02 88

70 NtsN00(M,2) San 02 89
N2sN00(M,3) SANO2 90
N3sN00(M,1) SANO2 91
11s2 SAN 02 92
!2s3 SAN 02 93
13st SAND 2 94

GO TO 90 SAN 02 95
80 NisNOD(M,3) SAND 2 96

N2sN00(M,1) SANO2 97
i

N3sN00(M,2) SAN 02 98
!!s3 SAN 02 99

12s1 SAN 02 100
,

13s2 SAN 02 101
90 CONTINUE SAN 02 102

VMsSQRT(vz(Nt)**2+vf(N1)**2) SAN 02 103
IF(VM .EQ. 0.) GO TO 91 SAN 02 104
CTMsGS(!)/VM SAN 02 105
GO TO 93 SANO2 106

C SAN 02 107
Ca* IF va IS ZERO, ASSUME THAT EVENTUALLY ALL THE SUSPENDED SANO2 108
C** SE0! MENT a!LL SETTLE CUT. SAN 02 109
C SAN 02 110

91 CTHs0 SAN 02 111
93 CACsC(10,N1)*M(N1) SAN 02 112

OCTMs0CTM*(CTN=CAC) SAP.02 113
IF(vM .EQ. 0.) GO 70 100 SAN 02 114
Q$4(!)sC(ID,Nt)*m(NI)*vM SAN 02 115
Alay(N2)=Y(Nt) SANO2 116
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A2sX(N2).X(N1) SAN 02 117
43sy(N3).Y(N1) SANO2 118
AssX(N3).s(N1) SANO2 119"

C SAN 02 120
Ca* ALPHA 1 IS THE ANGLE BETdEEN THE X= AXIS AND THE ELEMENT SIDE, N1 SAN 02 121
Ca* TO N2. SAN 02 122C** ALPHA 2 IS TaE ANGLE BETwEEN TME X AXIS AND THE ELE"ENT SIDE N1 SAN 02 123
Ca* TO N3 SAN 02 124
Ca* BETA IS THE ANGLE SETWEEN THE X* AXIS AND THE VELOCITY VECTOR AT N1 SAN 02 125
Ca* DEN! IS THE DISTANCE BETaEEN N1 AND N2. SAN 02 126
C** OEN2 !$ THE DISTANCE SEinEEN N1 AND N3. SANO2 127
C SAN 02 128

ALPHAls: TAN 2(A1,A2) $ANO2 129
IF(ALPNA1 .LT. 0.) ALpMatsALpHA1+2.**! SANO2 130
ALPHA 2 SATAN 2(A3,A4) SANO2 131
IF(ALPHA 2 .LT. 0.) alpha 2sALpHA2+2.*P! SANO2 132
BETAS 4 TAN 2(VYCN1),VX(N1)) SAN 02 133,

: IF(BETA .LT. 0.) BETAS 9ET4*2.*PI SANO2 134
DEN 1 sSQRT((X(N1)*X(N23)**2+(Y(N1)*Y(N21)**2) SAN 02 135
DEN 2 sSQRTC(XtN1)=x(N3))**2+(Y(N1)=Y(N33)**2) SAN 02 136
ANGLEsFETA-ALPHA 1 SAN 02 137

C a8ITE (6,7000) M,N1,N2,N3, ALPHA 1, ALPHA 2, BETA. ANGLE SANO2 138
C7000 FORMAT ("*,N1,N2,N3,ALPM41, ALPHA 2,8 ETA, ANGLE a "4IS,1P4E12.4) SANO2 139
C SAN 02 140
Ca* CHECK IF THERE IS A VELOCITY COMPONENT 70dARDS N2 SAN 02 181
C SAN 02 142

IF(COS(ANGLE) .LE. 0.) GO TO 92 SANO2 143
SNsSN+1 SAN 02 144
SsS+(GS(12).QSACI1))*COS(ANGLE)/0EN1 SAN 02 145

C * RITE (6,1198) M,Nt,N2,N3e!1,12,3,GSACI1),QS(I2) SAN 02 146
C1198 FORMAT (* M,N1,N2,N3,It,I2,SeQSACIt),GS(I2) = ,615,1P3E12.4) SAN 02 147"

92 ANGLE sBET4* ALPHA 2 SAN 02 188
i C SANO2 149

Cao CHECK IF THERE IS A VELOCITY COMPONENT 70dAR05 N3. SANO2 150
C SA802 151

IF(COS(ANGLE) .LE. 0.) GO 70 100 SAN 02 152
SNsSN+1. SANO2 153
SsS+(QS(13)-QSA(!!))*COSfANGLE)/CEN2 SAN 02 154

C mRITE (6,1199) N,N1,N2,N3 !!,I3,3,GSA(!!),QS(13) SAN 02 155
C1199 FORMAT (* 4.N1,N2,N3,II,I3,3,QSA(11),QS(13) s e,615,183E12.4) SANO2 156,

1 100 CONTINUE SAN 02 157
$2s3 SANO2 158
IF(SN .GT. 0.) 32sS2/SN SANO2 159

. OCTHs0CTM/3 SANO2 160
C SANO2 161
Cao CHECK TO SEE !F THE TIME STEP IS 700 LARGE. SAN 02 162
Ca* S2*T INDICATES THE AMOUNT OF SEDIMENT THAT d!LL 8E SCOURED OR SAN 02 163C** DEPOSITED OURING THE NEXT TIME STEP. SA802 164
Ca* OCTH INDICATES THE O!FFERENCE SETWEEN THE THEORETICAL AND ACTUAL SAN 02 165Ca* SEDIMENT CAPACITY ON A PE4 UNIT HORIZONTAL AREA BASIS. SAN 02 164
C SAN 02 167

IF(DCTH .EQ. 0.) GO 70 110 $4N02 168
RAT!OnS2*T/DCTH $4N02 to9
IF(RATIO .LE. 1.) GO TO 110 SANO2 170
Dis 0CTH/S2 SAN 02 171
32s0CTH/07/2.0 SAN 02 172
dRITE(6e6000) M, S2 SAN 02 173i = RITE (6,6001) DCTH, 07 SAN 02 174

110 CONTINUE SANO2 175
C $4N02 176

IF ( S2 ) 130,305,150 SAN 02 177
C DEPOSITION SAN 02 179
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130 ILafR(M,101s=1 SAN 02 179
$0(10,M)s(-1)*S2 SAN 02 1e0
Nt a N00(M,1) SANO2 181
N2 s N00(",2) SANO2 182
N3 s N00(M,3) SANO2 183
%4 s N00(M,4) SANO2 164
N5 m N00(M,5) SAN 02 165
N6 s N00(M,6) SAN 02 186
M1 a M(N1) SANO2 18T,

n2 s M(N2) SAN 02 188
M3 s M(N3) $4N02 189
MAVG a (H1+H2+M3)/3. SAN 02 190
CavG1 m (C ( 10, N1) *Mi eC (ID, N2 3 *M2+C (10, N3) eH3+C (10, N4) e (H1'+ M21/2. SAN 02 191

1 +C(10,N5)e(M2+H3)/2.+CCIO N6)e(Ht+M3)/2.3/(6.eMAvG) SANO2 192
IF (CAVGl.LE.EPSI) 60 TO 305 SANO2 193
CAVG5 m (C(10+4,N1)*M1+C(10+4,N2)*H2+C(10+4,N3)*M3+C(10+4,N4)e SAN 02 198

1 (M1+M2)/2.+C(IO+4,N53*(H2+a31/2.+C(ID+4,Ne)e(H1+H3)/2.)/ SANO2 195
2 (6.eHAVG) SANO2 196

RSAV1(M) a =SO(ID,M)eCAVG5/CAVG1 SAN 02 197
GO TO 305 SAN 02 196

C SANO2 199
C RESUSPENSION SANO2 200
C SAN 02 201
150 SR(10,M)=32 $4N02 202
C SAN 02 203
C TO C0"PUTE A NU"8ER OF LAYERS SCOURED IN ORDER TO RESUSPEND THE SAN 02 204
C APPROPRIATE AMOUNT OF SAND SAN 02 205
C ASSUME SAND IS MOST O!FFICULT TO Scour SANO2 206

SR(10,M)sSR(10,M)*T SAN 02 207
ILAYR(M,ID)so SAN 02 208
Na a NBED(M) SANO2 209IF (SR(10,M).GT.xNT(M,10)) GO TO 200 SAN 02 210
RSAV1(M)sSRCIO,M)*G90(M,NSE0(M)) SANO2 211
XNT(M,101sxNT(M,10)=SR(10,H) SANO2 212
GO 70 290 SAN 02 213200 ILAYRCM,10)sILAyR(M,ID)+1 SAN 02 214
IF (ILAYR(M,10).EQ.N9ED(M)) GO TO 280 SAN 02 215
RSAV1(M)sRSAV1(M)+xNT(M,10)*G80(*,NR) SAN 02 216
SR(10eM)sSRCIO,M)=RNT(M,10) SANO2 217
ESsRS+xNT(M,IO) SAN 02 218
N8sNBE0(M)=ILAYR(Me!O) $4N02 219
TOTALsGBA(M,NB)/RMOSE0(1)+G88(M,N9)/RHOSED(2)+G8C(M,N8)/RMOSED(3) SAN 02 220
xN0s(1.=POR)/ TOTAL SAN 02 221

>

XNT(M,101s80!V(M)eGBA(M,NB)eXND SAN 02 222IF (ILAYR(4,IO).LT.(NSED(M)=1)) GO 70 270 SAN 02 223
ILAYR(M,101s!LAYR(4,10)+1 SAN 02 224
GO TO 280 SAN 02 225

270 IF (SR(10,M).GE.xNT(M,103) GO TO 200 SAN 02 226
280 R$4V1(e)sRSAV1(M)+ AMIN 1(SR(10,M),xNT(M,10))*GR0(M,NS) $4N02 227

RSsRS+AMINt(SR(ID,4),xNT(4,IO)) SAN 02 228
XNT(M,ID)sxNT(M,10)= AMIN 1(34(IO,M),XNT(M,ID)) SAN 02 229
SR(IO,M)sRS SAN 02 230

290 SR(10,M)sSR(10,M)/T SAN 02 231
RSAVl(M)sRSAV1(M)/T SAN 02 232

305 CONTINUE SANO2 233
RETURN SANO2 234

6000 FORMAT (1x,*eemaARNINGese*,/, SAN 02 235
SIX,'THE COMPUTED DEPOSITION RATE FOR ELEMENT "eI3,* IS ",1PE12.4, SAN 02 236
$" NGF/0AY-Me*2.') SANO2 237

6001 F0aMAT(1x,"TME THE0dET! CAL CAPACITY DIFFERENCE IS ",1PE12.4,* NGF/ SAN 02 238
SM+e2',/, SANO2 239
$1X,*TMEREFORE THE TIME STEP SHOULO BE 9 EDUCED TO A max! MUM OF *, SANO2 240

i

!
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set 2.0,* OAY.') SANO2 241
ENO SANO2 242
Sun #0VTINE SE014E (", AREA,10) SEDIME 2

C SE0!ME 3
C TMIS ROUTINE CALCULATES CUEFFICIENTS OF DEC4Y AND SE0!"E 4
C SOURCE TER95 IN TME SEDI"ENT TaANSPORT CONVECT!aN-0!FFUSION SE0!"E 5
C EQUATION SEDIME 6
C SEDIME 7

COMMON /8Ln6/vx(240),VV(200),HC240),37RESS(3) SEDIME 8
COM*0N /9L47/N00(240,6),r(240),v(240) SE0!"E 9
C0==0N /6L*9/0x(100),0f(100),Ex(110),Ev(100), ALFA (100),8 ETA (100) SEDI=E 10

9 ,MS(100) SEDI"E 11
CO* MON /9L*10/PEL(6,6),$EL(6,6),REL(6) SEDIME 12
Co* MON /8L411/050(3,100),dO50(100),SR(3,100),30(3,100) SE0!aE 13
CO* MON / Stat 7/CLATE(240),4SARaf7,100),0pNT(7,280), CRATE (3,100), SE0!aE 14
1 C0(4,2o0) SE0!aE 15
LEVEL 2,4 LATE,GSARA,GANT,CoATE,CD FETF!x4 21

C SE0!wE 16
C SE0!ME 17

NisN00(>,1) SEDI*E 16
'

N2sN00(H,21 SEDIME 19
N3mm00(M,3) 3EDI*E 20
NasN00(N,s) SEDIME 21
N5sN00(M,5) SEDIME 22
N6sN00(H,6) SE0!ME 23
M1 a *(N1) SE0!ME 24
m2 m a(N2) SE0!ME 25
M3 m a(N3) SE0!*E 26

C SE0!ME 27
Ca** DECAY TERM *** SEDIME 28

ALFA (M) s 0.0 SE0!ME 29
Ca* ALFA (M) a QLATE(M) IF GLATE(M) IS CONSTANT a!TMIN A ELEMENT SE0!"E 30
C SE0!"E 31Ca** SOURCE OR $!NN TE0* *** SEDIME 32
C AREA SOCECE WSARA(!O,*) SEDIME 33

A a AREA *QSAR4(10,")/60 SEDI"E 34
8 s AREA *(SR(10,M)-SO(!D,"))/3 SE0!aE 35

C SE0!mE 36
4EL(1) = A*(2.*Mt-H2=H3) SE0!ME 37
REL(2) = -A*(Ht=2.*H2+H3) SEDIME 38
NEL(3) e -A*(Mt+H2=2.*H3) SEDIME 39
REL(4) a 8+A*(8.*Ht+8.*H2+4.*H3) SEDIME 40
REL(5) a 8+A*(4.*Ht+8.*M2+6.*M3) SE0!aE 414EL(6) a 8+A*(8.*Mt+4 *H2+4.*M3) SEDIME 42

C SEDIME 43
C 80!NT SoueCE 1PNT(10,NDS) SEDIME ed

8 a 1.0 SEDIME e5
C SEDIME e6

REL(1) : REL(1) +8e((30.*Mt+6.*H2+6.*H3)*QPNT(!D,N1) SEDIME 47
t=(e.*H1+4.*H2=M3)*0"NT(!0,N2) -(4.*M1-M2+s.*H3)*GPNT(ID,N3) SE0!ME 48
2+(12.*H1 8.*H2 4.*Ma)*QPNT(ID,N4)=(4.*M1+12.*H2+12.*M3)* SE0!"E 49
3GPNT(10eN5)+(12.*Mt=4.*M2=8.*H3)*QPNT(10,N63) SEDIME 50REL(2) a REL(2) +8*((4.*Mt+4.*N2=H3)*QPNT(10,Nt)*(-1) SE0!aE 51
1+(e *M1+30.*H2+6.*M3)*QPNT(!0eN2)+(Ht=4.*M2-4.*H3)*GPNT(10,N3) SE0!"E 52
2 = ( 8. * H 1 - 12. * M 2 + 4. * M 3 ) * Q p N T ( 10, te a ) = ( e . * M t .12. * H 2 + 8. * M 3 ) * u P N T ( 10, NS ) SE0!ME 533=(12.*Mies.*M2+12.*H3)*QPNT(ID,N6)) SE0!ME 54
REL(3) a REL(3) +8*((4.*Hl.H2+4.*M3)*QPNT(10,41)*(=l) SE0!"E $51+(H1-4.*M2=4.*H3)*GPNT(10,N2) +(6.*H1+6.*M2+30.**3)*QpNT(10,N3) SE0!at 562=(12.*Mt+12.**2+4.*H3)*4PNT(10,N4)*(4.*M1+8.*H2-12.en3)* SE0!ME 573GPNT(!D,NSI-(8.*Nt+8.*H2-12.*H3)*uPNT(!D,N63) SE0!ME 54REL(a) a 4EL(e) +S*((12.*Hl=4.*H2-8.*H3)*QPNT(10,Nt) SE0!ME 59t=(8.*Ht=12.*H2+4.*H3)*QaNT(!D,N23=(12.*Mt+12.*M2+4.*H3)* SEDIME 60

.
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21PNT(10,N3)+(96.*Mt+9e.*H2+32.*M3)*0PNT(10,N4)*(32.*M1+44.*M2+32.* SE0!*E 61
3M3)*QPNT(!O,N5)+(GA.*M1+32.*M2+32.*M3)*GPNT(! den 61) SEDIME 62 i

AEL(5) REL(5) +R*((4.*Ht+12.*M2+12.*M3)*1PNT(!D,Nt)*(-1) SE0!aE 63 l

t=(4.*Mt=12.*M2+8.*M31*9PNT(!0,N2)=(4.*Mt+8.ed2-12.*M3)*9PNT(IO,N3) SE0!*E 64

2+(32.*Mt+48.*M2+32.*M3)*QPNT(IDeN4)+(32.*Mt+96.*M2+96.*H3)* SE0!M5 65
3GPNT(10,N5)+(32.*Mt+32.*H2+48.*M3)*4PNT(10,N6)) SE0!*E 66

REL(6) s HEL(6) +d*((12.*Ht=4.*M2-9.*M3)*GPNT(10,Nt) SE0l*E 67
t=(12.*Mt+4.*M2+12.*M3)*0PNT(ID,N2)-(4.*Mt+4.*M2-12.*M3)* SE0!ME 66
2 G P N T ( 10 e N 3 ) + ( 4 8. * H t + 32. * M2 + 3 2. * * 3 ) * G P N T ( 10, N 4 ) + ( 3 2. * M l * 32. * M2 + 4 8 SE0!at 69
3*M3)*0PNT(IDeN5)+(96.*Mt+32.ed2+90.*H3)*QPNT(10,N6)) SE0!ME 70

C SE0!aE T1

RETURN SgDIME 72

ENO SE0!ME T3

SudRouTINE SMEAR (M) SMEAR 2

C SMEAR 3

C THIS Rout!NE CALCULATES BE0 SMEAR STRESS AND $" EAR VELOCITY FOR S* EAR 4

C 4 SE0! MENT LADEN Flow SMEAR 5

C dEF. NYORAULICS OF SE0! MENT TRANSPORT SY d.M.GRAF, E1.8.49 SMEAR 6

COMMON /8LM6/Vi(244),vY(240),M(2eo), STRESS (3) SMEAA T

COM40N /8Lg7/N00(240,e),1(240),Y(240) SMEAR 4

COM*0N /8L<tt/050(3,100),6050(100),$R(3,100),30(3,100) SMEAR 9

CO* MON /8L412/AC0F(e),u(6),vt6),0(2),AmJ(9,100), ALM 804,RM0aAT, SMEA4 10
i

1 A4P(3) SHEAa 11

C USTAR..... SMEAR VELOCITY SMEAR 12

C SToES$(J).8E0 SME44 STRESS SMEAR 13

C 050(J,M)..ME0!AM S!ZE O!a"ETER OF SEDI=ENT Jat.3 Mst,NE SMEAR 14

C 9050(J)... TOTAL AVERAGE OF SEO SE0!"ENT DIAMETER SMEAR 15

C 4M04AT SPECIFIC 47. OF a&TER IN 4G(F04CE)/Me*3 (1000 43(F)/Me* SMEAR 16

C OENSaf.... WATER DENSITY IN EG(F08CE)*0Af**2/***4 SMEAR 17

C AKAPPA....<ARMAN CONSTANT SMEAR 15

C SMEAR 19

AKAPPaso.4 $> EAR 23
*ts.400(M,1) SMEAR 21
N2sN00(M,2) $> EAR 22
N3sN00(M,3) SMEAR 23

TVtsSQWT(vt(N1)**2+VYtN1)**2) SMEAN 24

TV2mSGRT(vs(N2)**2+vY(N2)**2) SMEAR 25
TV3sSQRT(VX(N3)**2+VvtN3)**2) SHEAR 2e

USTARin TV1 /( t t.66+( ALOG10(M(Nt ) /(96.5*8050(M))))*2.3/ A< APP A) SMEA4 27

USTAR2s TV2 /(IT.66+t ALOG10 (M(N21/(96.5edO50 (M)))) * 2.3/ A A APP A ) SMEAR 28

USTAR3s TV3 /(tt.66+(ALOG10(M(N3)/(96.5*8050(M1)))*2.3/AAAPPA) SHEAR 29

OENSafsRM0dAT/f9.8*(3600.824.)**2) SHEAA 30

STEESS(lls0ENSwfouSTARt**2 SMEAR 31

ST8ESS(21s0EN5ateuSTAR2**2 SMEAR 32

STRESS (31s0ENSwfouSTAR3**2 SMEAR 33

RETURN SMEAP 34

ENO SMEAR 35
SU840VIINE $!LT (Melo,T) $167 2

SILT 3
C
C THIS Suse0UTINE CONPUTES THE AMOUNT OF RESUSPENS!0N,$4,04 SILT 4

C O! POSIT!0N,50,0F SILT $!LT 5

C FOR SYN 00LS, SEE SuaROUTINE CLAY S!LT 6

C0" MON /8Lkt/CT(240),C(9,240) $1LT T

CodMON /8Ld6/vr(240),VY(240),M(240), STRESS (3) $!LT 8

CodMON /8L47/N00(240,6),X(240)ef(240) SILT 9

CodMON /8LKit/050(3,100),dQ50(100)eSR(3,100),50(3,106) $!LT to
COMMON /dL413/aS(3e100)eCR$fRS(3,100),COSTR$(3,100),ER00A(3et00) $!LT 11

COM10N /dLal4/G84(100,10),G94(100,10),G8C(133elo),GB0(100,101, SILT 12

1 G8E(100,10),G4F(100,10),G8G(100,10),POR $1LT 13
COMMON /8LNtS/!LATR(100,3),xv50(100),80!v(100)eNeED(100),8E0(100), $1LT 14

1 4MOSE0(3),*4T(100e31,R$Avt(100),RSAV2(100),4Saf3(tJol $!LT 15

O!"ENSION St(3) SILT 16

.
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CATA EPS!/1.0E=10/ SILT 17
30(10,=)so.0 SILT to
SA(!0,4)so.0 $!LT 19

IF (10.EG.2) RSAV2(M)so. $1LT 20
IF (!O.EG.3) R$Av3(41so.0 SILT 21
RSs0.0 $!LT 22
ILAYR(Me!O)so SILT 23
7074L a G8A(M,NSE0(M))/RMOSED(1)+G83(M,NBED(u))/RMOSED(2)+ $!LT 24

'-
S GBC(4,NBE0(M1)/RMOSED(3) SILT 25
x0f0Ps(t.=804)/f074L SILT 26
IF(10.EQ.2) *NT(1,101sxv30(M)*G88(M,N8E0(M))edof0* $!LT 27

IF(ID.EO.31 *Nf(M,10)ssfS0(M)*G8C(4,NSED(M))**0 TOP SILT 26
00 999 !!st,3 $!LT 29

! St(!!)so.0 $1LT 30

|
IF (STRESS (!!).LE.CRSTRS(!O,M).ANO.3TRES$(!!).GE.COSTRS(!Osm)) GO SILT 31

170 999 $!LT 32
IF (STRESS (!!).GT.CRSTR3(10,M)) GO 70 100 SILT 33

C OEPOS!?!ON SILT 34
St(!!)sMS(10,M)eC(10,N00(4,t!))*(1.0=(STRESS (!!)/CDSTRS(!OeM)) SILT 35
t)/M(N00(M,1113e(-1) SILT 34

- GO 70 999 SILT 37
! C SILT 38

C RESUSPENSION $!LT 39!

C SILY 40
; 100 St(!!)sER004(!Oe4)e(STsESS(!!)/CRSTAS(!DeM)=1.0) $!LT #1
. 999 CONTINUE S!LT #2

} $2s(St(s)*St(2)+Sl(31)/3.0 SILT #3
IF (32) 300,305,302 $!LT 44

300 CONTINUE $!LT e5
C SILT 46
C SILT 47
C SEDIMENf CEP031710N $!LT e6
C $1LT #9

30(10eM)s(=tleS2 SILT 50
Nt a N00(Me1) $!Lt 51
N2 s N00(Med) SILT 52 ,

N3 s N00(M,3) S!LT 53
Ne a N00(p,4) S!LT 54
N5 s N00(Me5) SILT 55
N6 s N00(M,6) SILT 56
Mi a M(N1) SILT 57
M2 s M(N2) SILT 54
M3 s M(N3) SILT $9
MavG s (Mt+M2+M31/3.0 SIL7 to

(C(!O,NileM1+C(10eN2)eH2+C(10eN3)eM3+CC10,Nele(9t+M23/ $!LT 61CAVG2 a

t 2.0+C(10eN5)e(H2+M3)/2.0+C(!O,N6)e(Mt+M31/2.03/te.0e $1LT 62
,

2 MavG) SILT 63'

IF(CAVG2.LE.EPSI) GO 70 305 $!LT to
8 CAVG6 s (C (10 + a, N1 ) e M1 + C ( !0 + 4e 's ll eM2 + C (10 9 4, N]) e H3 SILT 65

+C(10*e N4)e(Mt+M21/2.0+c(!0+4eN5)e(H2+M3)/2.0 SILY 661 e

2 +C(10+4eN4)e(Mt+M3)/2.03/(6.0*MAvG) 51LT 67

IF (!D.EO.2) RSAV2(M) s 30(10eM)*CAVG4/CAVG2 SILY 68
IF (10.EQ.33 RSAV3(M) s=30(10,M)*CavG6/CAVG2 S!LT 69
!LAYR(Me!D) set S!LT 70
GO 70 305 SILT 71

302 CONTINUE $!LT 72
C $!LT 73
C SE0!*ENT EROS!0N $1LT 74
C 316f 75

Set!OeM)sS2 SILT 76
C S!LT 77
C 70 CCMPUTE fME AVAILA8!L!ff 0F $1Lt IN SED LAYERS S!LT 78
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C NU*BER OF LAYERS SCOUREO IS DETFRMIdE0 BY OTHER SE0!>ENT(CLaf SILT 79

C OR SAN 02) SILT 80
SILT 81

C
NSsNBED(M) SILT 82
SR(10,M)sSR(10,M)ef SILT 83'

IF (SR(!DeM).GT.XNT(M,10).AND.!LAYR(M,1).GT.0) GO TO 200 $1LT. 84

SRCIO,M)sAMIN1(SR(10,M),xNT(M,ID)) SILT 85

xNT(M,ID)sxNT(M,ID)=SR(10,M) .

SILT 86

!F(10.EQ.2) RSAV2(M)sSR(ID,M)eGBE(M,NBEO(")) $1LT 87

IF(IO.EQ..) RSAV3(M)sSR(10,M)eG0F(M,N850(M)) SILT' 88t
SILT 89GO TO 290

200 ILAYRCM,IO)sILAVR(M,10)+1 SILT 90

IF(ID.E3.2) RSAV2(M):RSAv2(M)+XNT(4,103*G8E(M,NB) SILT 91

IF(IO.EQ.3) RS AV3(MisRS Av3(M),xNT(M,ID)eG8F(a,NB) SILT 92
SR(ID,M)sSW(ID,M)=xNT(M ID) SILT 93
R$s%S+xNTCM,IO) .

SILT 94
SILT 95''^NBsNBED(M)=ILATR(M,ID)
SILT 96IF (NB.LE.0) GO TO 285 .

4

TOT ALsGB A(M,NB)/RH0$ED(1)+GB5(4,NB) /RMOSEO(2)+G9C(M,NB) /HMOSED(3) SILT 97

xNos(1.=POR)/ TOTAL $1LT 98

IF(10.EG.2) *NT(M,10)s00!VtM)eG8B(M,NBjuxND SILT 99

IF(IO.EQ.31 xNTCH,ID)sR0!V(")eG4C(4,NB)mxND SILT 100
IF(ILAYR(M,10) .GE. ILAva(M,1)) 10 TO 280 SILT 101
IF (SR(ID,H).GE.xNT(M,ID)) GO ' ' 200 $1LT 102

'

280 R$sRS+ AMIN 1(SR(ID,M),xNT(M,IO): - SILr 103
IF(10.EG.2) R$Av2(MisRSAV2(M)+ AMIN 1(SR(IDer),rNT(M,ID))eGBE(M,Nel SILT 104
IFCIO.EQ.3) RSAV3(M)sRSAV3(M)+ AMIN 1(SR(10,M),)MT(M,ID))*GBF(M,NB) SILT 105

285 *NT(M,10)sxNT(M,IO)= AMIN 1(SRCIO,M),xNTCM,ID)A SILT 106

SR(IDEM)sR$ SILT 107

290 SR(10,M)sSRCIO,M)/T SILT 108

IF(10.EQ.2) RSAv2(MisRSAV2(M)/T SILT 109
IF(IO.EQ.3) RSAV3(M)sRSAv3(M)/T $1LT 110

305 CONTINUE SILT 111

RETURN SILT 112
END SILT 113
SU8 ROUTINE SMATRX (M. AREA,INO) SMATRX 2

C SMATRx 3

C *HIS SUBROUTINE CONSTRUCTS CONVECTION, DIF#USION, AND DECAY 3MATEX 1

C TERMS OF THE MATRIX (SEL) FOR THE M=TN TRIANGLAR ELEMENT 3=ATRX ,5
C $MATPX *6 '

Cee THIS IS THE 3=N00E VERSION OF SMATRx. 'SMATRX 7
8Ce* WITH LINEAR INTERPOLATING P0(fNOMIALS. SMATRX -

C SMATRx 9
C0" won /BL46/Vx(240),VY(240),M(240), STRESS (3) SMATRx to
C0" MON /BL47/N00(200,e),X(200),Y(240) SMATRX 11
COM*0N /8LE9/0x(100),0Y(100)~Ex(100),EYC100),4LFA(100), BETA (100) SMATRx 12,

9 EMS (100)
'

SMATRx 13
COM"0N /BLK10/PEL(6e6)eSEL(6 6),REL(6) SMATex 14
COMMON /8LK12/AC0F(6),U(6),V(6),0(2),AKJ(4,1003, ALM 804,RMOMAT, SWAtai 15

1 AKP(3) SHATRX 16
SMATRx 17C '

SMATRx 18OI"ENSION SSEL(6e6) - i

C ' SMii R X 19.

AlsAC0F(1) 184TRx 20
A2 SAC 0F(2) 'f, ''SMATRx 21,

A3 SAC 0F(3)
' ,SMATRx 22

81 SAC 0F(4) SMATRx 23

B2sACCF(5) SMATRx 24
B3 SAC 0F(6) SMATRx 25

C SMATRX 26
SMATRX 27

,

NisN00(M,1) .

,

'
N2sN00(M,2) .SMATRx 28'

i

-
.

4

.i p

I-
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>
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,f' ,



N3s100(M,3) SMATRx 29
C

SMATRX 30
DisDx(M)/(60.0* AREA) SMATRE 31
02:0V(M)/(60.0eAREA) SMATHX 32UtaVr(Nt} SHATRx 33
U2sVx(N2) SMAfax 34y3sVx(N3)

SMATRX 35VisVY(N!) SMATRx 36
V2sVY(N2) SMATRx 37V3sVY(N3) SMAIRx 38
GATEsALFA(M) SMATRX 39

C
SMATRx 40

M1 s M(N1) SMAIRx #1
M2 s M(N2) SMATRx e2
M3 s M(N3) SMATRx 43Ces O!FFUSION TERMS SMATax 44SEL(1,1) : (01e61*81+D2eAl*Al2*(9.*Ml+3.*M2+3.en3) SMATRx 45SEL(1,2) e -(01881*02+D2*AleA2)*(2.aH1+2.*H2+H3) SMATax 46
SEL(1,3) a *(Die 81*83+02eAl*A3)*(2.*M1+H2+2.eH3) SHATRx 47SEL(1,4) a (Die 81*81+02*AleA1)+(3.*M1-2.*M2-M3) SMATRX 48

1 +(01*Stad2+02eAleA2)e(14.*Ht+3.*H2+3.*M3) SMATRx "9SEL(1,5) a (Die 81*42+02*AleA2)*(3.*M1-H2-2.*H3) SMATRx 50
1 +(0!*81*03+02=AleA3)*(3.*Ht-2.*H2-M3) SMATRx 51SEL(1,6) s (Dies 1*01+02*Alcal)*(3.*M1-M2-2.eH3) SMATRx 52
1 +(Die 8t*83+02eAl*A3)*(18.*H1+3.*H2+3.eH3) SMATRx 53SEL(2,2) : (Die 82e92+02*A2*A2)*(3.*M1+9.*H2+3.*M3) SHATRx 54SEL(2,3) s -(D1*82*83+02*A2*A3)*(Mt+2.eM2+2..H3) SMATRx 55SEL(2,4) a (Die 81*82+01eA1*A2)*(3.*H1+te..H2+3. M3) SMATRx 56
1 -(D1882*82+D2*A2*A2)*(2.*M1-3.*M2+H3) SMATRX 57SEL(2,5) a (Die 82*83+02eA2*A3)*(3.*M1+14.*M2+3.sH3) SMATRx 58
1 -(01*82882+02*A2*A2)e(M1-3.*M2+2.eM3) SMATRx 59SEL(2,6) s -(Di*81 82+02*Al*A2)*(H1-3.*M2+2.*M3) SMATRx 60
1 -(Die 82*83+02*A2*A3)*(2.*H1-3.*H2+H3) SMATRx 61SEL(3,3) = (01*S3e93+02.A3eA3)*(3.*M1+3.eH2+9.*M3) SMATRx 62SEL(3,4) = -(0188te83+02*41*A3)*(H1+2.*H2-3.*H3) SMATRX 03
1 -(Ot*82*83+02*A2*A3)*(2.*H1+d2-3.*M3) $>ATRE 64SEL(3,5) a (01 82e83+02eA2*A3)*(3.eHt+3.eM2+14.*H3) SMATRx 651 -(Die 83*83+02*A3eA3)etH1+2.eM2-3.*H3) SMATRx e6JEL(3,6) a (Dia8t*83+02*A1*A3)*(3.*Ml+3.*>2+14.=M3) SMATRE 67
1 -(01*83*83+02*A3eA3)e(2.*M1+H2-3.*M3) SMATRx o8SEL(4,4) a (Die 81*81+D2eAl*A1)e(8.*H1+24.*M2*8.*H3) SMATRx 69
1 +(D1=81*82+D2*AleA2)*(16. M1+16.aM2+3.*H3) SMATRX 702 +(01882*82+02*A2*A2)*(24.*M1+8.*H2+8.*M3) SMATRE 71SEL(4,5) = (01881*82+02*Al*A2)*(4.*H1+8.*H2+8.*M3) SMATRx 721 +(Ot*81*83+02*At*A3)*(8.eN1+24.eH2+8.eH3) SMATRx 732 +(01882*B2+02*A2*A2)e(8.*M1+4.*M2+8.*H3) SMATRx 743 +(01e82*83+D2e42*A3)*(8.*M1+8.*H2+4.*H3) SMATRx 75SEL(4,6) a (Dia81*81+02*Al*A1)*(4.*H1+8.*M2+8.*M3) SMATRx 761 +(Ot*01*82+02**1*A2)*(8.*H1+4.*M2+8.eM3) SMATRx 772 +(D1*81*83+D2*At*A3)*(8.*H1+8.*M2+4.*H3) SMATRE 763 +(01*S2883+02*42*A3)*(24.*Ht+8.*H2+8.eH3) SMATax 79SEL(5,5) a (Ot*02*82+D2*A2*A2)*(a.*H1+8.*M2+24.*H3) SMATRx 801 +(Ole 82*83+02*a2*A3)*(8.*N1+16.*H2+16.*M3) SMATRx 81

,

2 +(D1*S3*83+D2*43*A3)*(8.*M1+24.*M2+8.*H3)
'

SMATRx B2SEL(5,6) a (Die 81*82+02*AlaA2)*(8.*M1+8.*M2+24.*H3) SMATRx 831 +(Ot*81*83+02*At*A3)*(4.*Ht+8.*M2+8. H3) SMATRx 642 +(Die 82e83+02*A2*A3)*(8.*M1+4.*M2+6.*H3) SMATRx 853 +(01*B3*83+02*A3*A3)*(6.*M1+4.*H2+4.*M31 SMAfax 86SEL(6,6) s (01*81e81+02*Al*A1)*(S.*H1+8.*H2+24.*M3) SMATRx 871 +(Ot*81*83+02*A1*A3)e(16.*Ht+6.*H2+16.eM3) SMATRE 882 +(01*83*83+02*A3*A3)*(24.*M1+8.*H2+6.*H3) SMATRx 89C
SM4 Tex 90

i
,
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00 100 1 1,5 $dafas 91
!! s !+t SmafRr 92
00 100 Js!! 6 $=4f4x 93
SEL(J,1) a SEL(!,J) SM47Rs 94

100 CONTINUE Swat 44 95
C SMafkX 96
C SWATAx 97
C SHATas 95
Ce* 40 VECTION TER*5 SaATRE 99
C SuaTRX 100

Butt s(9teut+41evg)/2520 54472 101
Gull s(aleU2+atev23/2520 SanTag 102
401 s(8teu3+AleV3)/2$20 SaaTAA 103
Guit s(02*ut+42evt)/2520 S"Afat 104
Bu22 s(92eU2+42*V2)/2520 SMafag 105
4U23 a(32euj+a2*v31/2520 Saafas 106
Bull a(93eut+43*v11/2520 SmaT94 107
Bu32 a(43*u2+43*v2)/2520 SaaT44 108
6033 s(83eu3+a3*v31/2520 SM474a 109

C 344fR4 110
$5EL(1,1) s +40tte(102.eMt+12.*a2+12.ed3) Saafax 111

1 +But2e(12.=Mt+6.*w2+3.*H3) +iU13*(12.*Ml+6.eM2+3.*H3) 5=ATR 112
SSEL(2e1) = -4Ull*(22.*Ht+8.*H2+5.*H3) $dATar 113

1 -4U12e(4.*al+30.*a2+4.eH3) -4013*(5.est+4.*H2-2.*M3) S*Afax 114
SSEL(3,1) s- -4Ull*(22.est+5.ed2+4.eal) 5"afax 115

1 -4ut2e(4. H1-2.e*2+1.*H3) -4u13*(s.*H1+4.eH2+30.*n3) 3*aidx 116
SSEL(4,1) m +00tt*(104.eHl+41.eH2+20.ed3) $dafax 117

1 +6U12*(40.eal+12.eH2+4.*M3) +4ut3*(20.eal+4.*H2+4.*all S=Afax 116
SSEL(Set) a +4011*(20.*Ml+4.*w2+4.eM3) SMAT44 119

1 +6U12*(4.eHL-36.eH2-24.aw3) +9u13*(4.eMt 36.*d2-24.eH3) SwafRr 120
SSEL(6e1) a + Hut 1*(106.*Mt+20.*H2+40.*H3) SaafRX 121

1 +4ut2*(20.eal+4.eM2+4.eH3) +aut3*(40.*M1+4.*H2+12.e"3) OaaT4s 122
SSEL(1,2) s .au21*(30.eal+6.es2+4.eM3) $*afag 123

1 -8022*(6. wt+22.*H2+5. w3) -4u23e(4.eHt+5.ed2-2.*M3) S*4 tex 124
$$EL(2,21 a +du21*(6.eal+12.em2+3.eM3) SwaTax 125

1 +1022*(12.eHt+102.eH2+12.*H3) +9u23*(3. H1+12.ed2+6.**3) 5** Tar 126
SSEL(3,2) a +0u21*(2. H1-5.*H2-4.*H3) SMafRa 12T

1 -8022*(5.*Ht+22.eH2+9.eH3) -4u23*(4.en1+6.*a2+30.ea3) 3*ATR4 129
SSEL(Ge2) m +8u21*(12.*Ht+40.eM2+4.*93) $dafRX 129

1 +8U22e(43.*H1+t06.eH2+20.*H3) +9u23*(4.eM1+20.ea2+4.*M3) 3*4Teu 130
SSEL(5,2) a +4u21e(4.eH1*20.eM2+4.eal) SMafms 131

1 +6u22e(20.*H1+108.*H2+40.*H3) +Ru23e(4.eH1+40.*"2+12.eH3) SwaTor 132
SSEL(6,2) e =8u21*(36.*H1-4.*a2+24. H3) 5*4fas 133

1 +bu22*(4.ent+20.*H2+4.*H3) -9u23*(24.*Hi-4.em2+36.*H3) SMaidt 134
SSEL(1,31 a 4U31e(30. Ht+4.*H2+6.eH3) SmaTa4 135

1 -eu32*(5.sH1-2.*H2+4.*H3) -RU33*(8. Ht+5.*M2+22.*H3) $*aTRE 136
SSEL(2,3) = +0u31e(2.eH1-4.eM2 5.eH3) Seafaa 137

1 =BU32*(4.*H1+30.*H2+9.*H3) -Au33*(5.eM1+9.eH2+22.**3) 34 afar 13a
S$fL(3,3) m +0031*(6.*H1*3.eH2+12.*H3) SH47Rx 139

1 +Bu32*(3.eH1+6.*H2+12.eH3) +9u33*(12.eHt+12.*H2+102.eM3) 5"478v 140
$$EL(4,3) m =003t*(36.est*24.ea2 4.*M3) SaaTer tal

1 =eu32*(24.*Ht*36.*H2 4.*H3) +9u13*(4..H1+4. H2+21.e*3) Swafar 142
SSEL(5,3) a +eu3te(4..H1+4. H2+20.eal) $dAfan 143

1 +8u32*(4.eHt+12.eH2+40.eH3) +Ru13*(20.*H1+40.*H2+108.eH3) Sw& Tax tua
SSEL(6,3) = +8u3t*(12.*H1+4.eH2+40.*13) SmaTar 145

1 +8U32e(4.*Ht+4.eH2+20. H3) +0u13*(40.eHt+20.*H2+106.*M3) $*4Ter 146
SSEL(1,4) a ,8ut1*(12.*Ht-6.eH2-4.em3) $*4 Tea 147

1 *eu21e(144..M1+12.*M2+12.eH3) -8ut2*(8. eat +36.em2+12.ea3) Saafan led
2 +Su22*(12.*Ht-6.eH2-4. M3) -9u13*(4.*Ht+12.*M2+12.*H3) 5*afax 149
3 +9u23e(12.*M1-4..M2-9.eM3) 3*4 Tad 150
SSEL(2,4) a = Butte (8.eH1-12.*H2+4.*M3) 5 datex 151

1 -du21*(36.*Ht+6.eH2+12.*H3) +6ut2*(12.*H1+144.eM2+12.*H3) SHATWX 152
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2 -8U22e(8.eMt=12.eM2+4.*H3) =9U13e(4.eH1-12.*H2+8.*M3) SMATRx 153
3 =9023e(12.eml+4.*M2+12.*H3) SMATRx 154
SSEL(3,4) s 8 Vite (12.eH1+t2.eM2,4.*M3) SMATMr 155

t =8U21*(36.*H1+12.*H2+8.or3) -9U12*(12.*H1+36.*H2+S.eM3) SMATwx 156
2 =8U22*(12.*Ml+12.*M2+4.eM3) -9013*(4.eM1+9.*H2-12.*M3) SMATRx 157
3 -8U23*(6.*Mt+4.eM2-12. H3) SMATdx 158
SSEL(4,4) a +4Ulle(96.*Mt+96.*M2+32.*M3) SMATRx 159

1 +0U21*(192.ed1+96.eM2+48.eM3) +8U12*(96.*Hl+192.*H2+48.eH3) SMATAx 160
2 +8U2se(96.*H1*96.*H2+32.*H3) +9U13*(32.*Ml+48.*H2+32.*M3) SMAT4x 161
3 +8U23*(48.emt+32.*M2+32.eM3) SMATRx 162
SSEL(5,4) a +8Ulle(32.*Hl+48.*M2+32.eH3) SMATAX 163

1 +bu21*(48.*Ml+32.*M2+32.*M3) +8ul2*(48.eMt+192. M2+96.*M3) 5"ATEx 164
2 +8U22*(32.*M1+43.eM2+32.*M3) +9013*(32.*Mt+96.*M2+96.*M3) SMATAx 165
3 +RU23e(32.*Mt+32.*M2+48.*M3) SMATRx 166
SSEL(6,4) a +8 Ult *(48.*Ht+32.*H2+32.*M3) SMAT9x 167

1 +9U21*(192.eHt+46.*M2+96.eM3) +8U12e(32..M1+48..M2+32.*M3) SMATRx 168
2 +8U22*(48.eM1+32.eH2+32.*M3) +8U13*(32.eMt+32.*M2*48.eH3) SMATRx 169
3 +8923*(96.*M1+32.*H2+96.*M3) SMATRE 170

+8U21*(12.*H1 4.*H2-8.eM3) SMATex 171SSEL(1,5) a
1 +6U31*(12.eHl=8.eH2-4.eH31 =8U22*(4.*Ht+12.eM2+12.eM3) SMATRx 172
2 -8032e(8.*Ml+36.*M2+12.*M3) =9U23*(8.eHt+12.*M2+36.*M3) SMATax 173
3 =8U33*(4.en1+12.eH2+12.*H3) SMATex 174
SSEL(2,5) s 8U21*(12. awl +4.*H2+12.e"3) 3 MAT 74 175

1 -9031e(8.eH1-12.eH2+4.*M3) -nU22*(4.eHt=12.eM2+a.*M3) SHATkx 176
2 +6u32*(12.*Mt+144.eM2+12.*H3) =8U23e(12..Mt+8.eM2+36.*M3) SMAfax 177
3 -8U33*(4.*Mt.12.*H2+8.eM3) SHATex 17e

=9U21*(8.*Ht+4.*H2-12.*H3) SMATax 179SSEL(3,5) m
1 =BU31*(12.eM1+12.*M2+4.eH3) =4U22*(4.*Mt+s.*M2-12.*M3) 3 MAT 4x 180
2 -8U32*(12.eml+36.eH2+9.*H3) +8U23*(12.*Ml+12. H2+144.*H3) SMATRX 181
3 -8U33e(4.*Mt+8.*H2=12.ed31 SMAfar te2
SSEL(4,5) e +9U21*(48.=Hl+32.*H2+32.eM3) SMATax 183

1 +8U31*(96.aml+96.eM2+32.*M31 +8U22*(32.*H1+48.eM2+12.eM3) SMATax 184
2 +6U32*(96..Mt+192.eM2+48.eH3) +8023*(32.ed1*32.en2+48.eM3) SMATRx 185
3 +8U33*(32.*Mt+48. H2+32.*M3) SMATex 186
SSEL(5,5) a +8U21e(32.*Ht+32.eH2+48.eM31 SMAfax 187

1 +8U31*(32.*Mt+48.*M2+32.*d3) +4U22*(32.*Ml+96..M2+96.eH3) SMATRx 148
2 +8U32*(48.*H1+192.eH2+96.*M3) +6U23*(48.eM1+96.eM2+192.*M31 SMATax 189
3 +8U33*(32.eM1+96.*M2+96.*H3) SMATax 190
SSEL(6,5) e +9U21*(96.*Hl+32.*H2+96.*H3) SMATax 191

1 +8U31e(48.*Ht+32.eH2+32.*H3) +9U22*(32.*M1+12.eM2+48.*M3) SMATRX 192
2 +8U32e(32.eMt+44.+H2+32.eM3) +6U23*(96.*H1+46.*M2+192.*M3) SMATRx 193
3 +8U33*(32.*Mt+32.*H2+48.eM3) SMATex 194

+8Ull*(12.*H1 4.*M2 8.eH3) SMATRx 195SSEL(1 4) a
1 +8U3te(144.*Ht+12.*M2+12.*M3) =9U12*(12.*H1+12.eH2+4.eH3) SMAT4x 196
2 =8032*(4.eH1+8.*H2-12.*H3) 6U13*(8.*Ht+12.*w2+36.*M3) 3MATR3 197
3 +8U33*(12.*Hl.4.*H2-8.*N3) SHATRx 198
SSEL(2,6) s 8Ull*(12.*H1+4.*M2+12.*H3) SMATRx 199

1 -8U11e(36.*Hl+8.*H2+12.eH3) =6U12*(4.*Ht=12.*M2+8.eH3) SMATRx 200
2 -8U32e(8. Mt.12.*H2+4.*H3) -Gul3*(12..H1+8.*M2+36.eH3) SMATRX 201
3 -8U33*(12.*Mt+4.eM2+12.*H3) SMAfax 202

=8U11*(8.*M1*4.*H2-12.*H3) SMATRX 203$$EL(3,6) m
1 =8U31*(36.*H1+12.*M2+8..H3) =8012*(4.*M1+8.*M2-12.eM3) SMAT1x 204
2 =8U32*(12.*M1+12.*H2+4.*M3) +8U13e(12.eH1+12.*M2+144.*M3) SMATRE 205
3 -8033*(8.*M1+4.eH2=12.*H3) SMATRx 206
SSEL(4,6) = +8U11*(48.*H1+32.*H2+32.*H3) SMATRu 207

1 +8U31e(192.*Mt+96.*M2+48.*H3) +8U12*('?.*M1+48.*H2+32.*M3) SMATRE 208
2 +8U32*(96.*Ml+96.*H2+32.*M3) +8013*(14.*Hl+32.eM2+48.*M3) SMAfax 209
3 +8U33e(48.*Mt+32.*H2+32.eM3) SMATRX 210
SSEL(5,6) s +9Ull*(32.*H1+32.eH2*48.*M3) SMATRX 211

1 +9U31*(48.eM1+32.eH2+32.*M3) +8U12*(32.*Ml+96.*M2+96.*H3) SMATAX 212
2 +8032*(32.eHt+48.*H2+32.ea3) +8ut3*(48 *Hl+96.*H2+192.*M3) SMAT4x 213
3 +8U33*(32.*Ml+32.*M2+48.*M3) SMATax 214

:
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$$EL(6,6) a +8U11*(96 *M1+32.*H2+46.*M3) SMATRX 215
1 +eu31*(192.*H1+48.*H2+96.*M31 +0U12*(32.*M1+32.*M2+48.*M3) SMATRx 216
2 +6u32*(se.*M1+32.*M2+32.*M3) +6u13*(96 *M1+aR.*N2+192.*M3) SMATRE 217 '

|
3 +4W33*(96.*M1+32.*M2+96.*M3) SMATRX 218

C SMATRX 219 |

Co* OECAY TERds SMATRX 220 j

C SMATRx 221 '

C A s AREA /1260 SMATRE 222
C SMATRx 223 |

00 130 Jul,6 SMATRX 224
00 130 !st,6 SMAfax 225
SEL(1,J) e SEL (I,J)+SSEL(I,J) +R ATE *PEL(!,J) SMATRX 226

130 CONTINUE SMATRx 227
00 too Jul,6 FETFIX2 1

00 140 Isleb FETFIx2 2

IF (!.EG.J) GO TO 140 FETFIX2 3

IF (SSEL(1,J).LE.0) Go to 140 FETFIX2 4

SEL(I,J) s SELCI,J) = SSEL(I,J) FETF!X2 5

SSEL(I,J) FETFIX2 6SEL(J,1) s SEL(J,1) =

SELCI,I) s SEL(I,1) * SSEL(I,J) FETFIx2 7

SEL(J,J) = SEL(JeJ) + $$EL(1,J) FETFIX2 8

140 CONTINUE FETFIX2 9

RETURN SMATRx 228
ENO SMATRX 229
FUNCTION SOLCH,Gew,TOL) SOL 2

C SQL 3

Ca* THIS FUNCTION SuSPROGRAN SOLVES THE TRANSCENDENTAL EQ. FOR <. SOL 4

SQL 5C** Ks***2/(G*TANH(<*H)) <

C SQL 6

CsG/=**2 SQL 7

C SQL 8

Ca* MAKE INITIAL ESTIMATE OF K USING <sd/C3 SQL 9

Ca* aHEaE CS IS THE SHALLOM DATER DAVE CELERITY. SQL 10

C SQL 11

DUMMTsw/SQRT(Gam) SQL 12

1 aNsDUMMY SQL 13

OU-MYst./(C*TANM(dN*H)) SOL 14
O!FFmA8S(WN=0U44Y) SOL 15

IF(0!FF .GT. TOL) GO TO 1 SQL 16
SQLs0UM"Y SCL 17
RETURN SOL 18
ENO SOL 19
SU840UTINE SPECS (NE,NOS,NCGL,NTP,T,10, ION,1NO,44, SPECS 2

1 NPRNT,RSTRT,$ TORE,EKK,R.T) SPECS 3

C SPECS 4

C THIS ROUTINE READS, CHECMS AND PRINTS THE PR06LEM SsECIFICATION. SPECS 5
C SPECS 6

C THE UNITS OF THE INPUT OATA... METER, KILOGRAM (FORCE),0AY,PIC0 CURIE SPECS 7

C THE UNIT OF SE0! MENT COFC. ...(dG/CUSIC METER) SPECS 8

C THE UNIT OF O!SSOLVED CHEMICAL....(KG OR 8C1/ CUBIC METER OF WATER) SPECS 9

C THE UNIT OF CHEMICAL ATTACHE 0 TO SEO..(MG 04 PCI/ CUBIC METER OF da SPECS to
C THE OUT8UT UNIT OF CHEMICAL ATTACHE 0 70 SE0! MENT (KG OF PCI/ G OF SPECS 114

C SE0! MENT) SPECS 12
C $PECS 13
C SPECS 14
C CHARACTER *5 NAME,JCHECN,ZTYP, FLAG FETFIX1 16
C CHaaACTER*10 SCMEC4 FETFIX1 17

REAL K SPECS 17
C SPECS 18

COMMON /8LK1/CT(240),C(9,244) SPECS 19
COMMON /SL<a/ R(2003, RPAST(240,T), N000ETe BETA 1, AREA 1 SPECS 20
LEVEL 2,R,RPAST N009ET,8 ETA 1, AREA 1 FETFIxa 22

A.47



COMMON /BL*6/vr(244),vv(2so),M(240),$74ESS(3) SPECS 21
CO*"0N /8Lx7/N00(240,6),1(240),Y(240) SPECS 22
CO* MON /SLme/40C,L3C,M9C(7,120),N4C(7,120),DBC(7,120),8C(7,120), SPECS 23

1 MODE (10) SPECS 24
COMMON /8L49/Os(100)c0V(100),Ex(100),EY(100), ALFA (100),8 ETA (100) SPECS 25

9 EMS (100) SPECS 26
C0aMON /8L*11/050(3,100),8054(100),$R(3,100),50(3,100) SPECS 27
C0"w0N /BLM12/AC0F(o),U(o),vto),0(2),4WJC9,100),AL*BDA,RModAT, 3PECS 25

1 AnP(3) SPECS 29
CO*"0N / Bl.k 13 / a S ( 3,10 0 ) , C a $ f a S ( 3,10 0 ) , C D S T R S ( 3,10 0 ) , E R 00 4 ( 3,10 0 ) SPECS 30
CoaMON /8LK14/G8A(100,10),Gue(100,10),GaC(100,10),G4D(100,10), SPECS 31

1 G3E(100,10),GsF(100,10),GBG(100,10),P04 $PECS 32
CowwoN /8LM15/!LAYe(100,3),*YS0(100),80!v(100),NBED(1001,8E0(100), SPECS 33

1 RMOSED ( 3), XN T (10 0,3), R S A V1(10 0), R S A V2 (10 0 3, R S a v 3 (10 0 ) SPECS 34
C0= MON /8LM16/ STYP SPECS 35
C0aMON /8LN17/QLATE(240),GSARA(7,100),QPNT(7,240), CRATE (3,100), SPECS 36
1 CD(4,240) SPECS 37
LEVEL 2,GLATE,GSARA,GPNT, CRATE,CD FETFIx4 23

C SPECS 38
C SPECS 39

COMMON / WAVE / N00E(240), NC(135), A(135,10), d(135,10) SPECS 40
5 a(135,10), a6(135), ALPHAC(135), DAVE, NNN, DO SPECS 41,

, #18, OPTMS(135) S8ECS 425

COMMON /ZTYDE/ ZTYP(135) SPECS M3
COMMON /0PTION/ CLAY, SA60 SPECS 44

C SPECS 45
LOGICAL NUICS, NUCOF, NUVEL, TVBCS, TVHYD, TVINP,RSTRT,STOPE, SPECS e6

S USSDI, NSSDI, 08SDI, N8SDI, USGEO, NBGEO, UBCON, 9dCON SPECS 47
LOGICAL CLAY, SAND, wave, wave, VELR SPECS 48
O!"ENSION ARAD(3),ALEFT(3),d2(3),83(3),G8Jt3),C3(3) SPECS 49

,
O!"ENSION NAME(32), FLAG (16) SPECS 50
DATA MU/410/,MU/410/,NU/43/ SPECS 51

C SPECS 52
IF(MMM.EQ.1) GO TO 100 SPECS 53

to CONTINUE SPECS 54
aRITE(6,888)KK,10,NBED(74), RAT.T,CCIO,188),GBG(74,NAED(743) SPECS 55

888 FOR44T(2x,315,4E12.5) SPECS 56
IF(knk.EQ.1) mRITE(6,2070) ID,1NO ' SPECS 57
IF(.NOT.TVINP .AND. <KK.GT.1) RETURN SPECS - 58
IF(.NOT.TVBCS .ANO. <KK.GT.1) GO 70 20 SPECS 59
GO TO 250 SPECS 60

20 CONTINUE SPECS ol
IF(.NOT.TvHYD .AND NKK.GT.1) PETURN SPECS 621

IF(IO .GT. 11 NETURN SPECS 632
'

GO TO 270 SPECS 64
L SPECS 65
C CARO 1 2 SPECS 66
C NAME(J)... TITLE OR CONMENT CAROS(2) SPECS 67
100 READ (5,310) (NAME(J), Jet,32) SPECS 68

aRITE (6,320) SPECS 69
* RITE (6,520) SPECS 70
aRITE (6,330) (NAME(J),Jul,32) SPECS 71

C SPECS 72
C CARD 3 SPECS 73
C ID....... 10ENTIFICATION OF S!*ULATION SUBSTANCES SPECS 74
C 10st,2,3.. SEDIMENT SPECS 75
C 10se..... 0!$0LVED CHEMICAL S*ECS 76
C 10s5,6,7..CHEFICAL ADSORSED BY SEDI*ENT SPECS 77
C 10m8..... 70TAL AMOUNT OF SEDI*ENT SPECS 78
C IDe9...... TOTAL AMOUNT CF CHEMICAL SPECS 79
C INO....... FLAG FOR COEFFICIENT SU8 ROUTINES FOR TRAN3 PORT CODE (so) SPECS 80
C SPECS 41

!
.
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READ (5,325) 10,1NO SPECS 42
IF (!D.GT.1) Go TO 125 SPECS 83

C SPECS 84
C CARD a-5 SPECS 85
C SPECS 86
C 10N...... 7074L NU*SER OF $1MULATION SUBSTANCES SPECS 87
C NE........T0 Tat mud 8ER OF TRIANGULAs ELEMENTS SPECS 85
C NOS....... TOTAL ~ NU*BER OF NODES SPECS 89
C NTP....... TOTAL NUMdER OF TIME PLANES SPECS 90

C (s0 FOR STEADY-STATE SQL.) SPECS 91
C NPRNT,.... PRINT FREQUENCY SPECS 92
C T.........S!"ULATION TIME STEP SPECS 13
Ca* STYP......NUaEa! CAL SOLUTION TY8E SPECS 94
Ca* so. !" PLIES EXPLICIT SOLUTION SPECS 95
Co* s.5 IMPLIES CAANW NICHOLSON SOLUTION (CEFAULT). SPECS 96
Ca* st. IMPLIES !"PLICIT SOLUT!aN SPECS 97

REA0(5,341) ION,NE,NDS,NTP,NPRNT SPECS 98
4EAD(5,349) T,STYP,5CMECM SPECS 99

IF(SCHECM .EG. * *) STYPs.5 SPECS 100
WRITE (6,520) SPECS 101
aRITE (6,550) 10N NE.N05,NTP,T,NPRNT SPECS 102
aRITE(6,2020) STYP SPECS 103
IF(STYP .EQ. 0.) dRITE(6,2030) SPECS 10a
IF(STYP .E9 .5) aRITE( ,2000) SPECS 105
IF(STYP .EQ. 1.) aaITEte,2050) SPECS 106
IF((37YP .LT. 0.) 00 (STYP .GT. 1.3) aRITE(6,2060) SPECS 107
IF((STYP .LT. 0.) 04 (STYP .GT. 1.3) STOP SPECS 108*

IF(NTP .EQ. 0) NPRNTs1 SPECS 109
IF (NDS.LT.MU.ANO.NE.LT.MU.ANO.NOS.GT.6) GO TO 110 SPECS 110
a4ITE (6,370) S*ECS 111
STOP SPECS 112

110 CONTINUE SPECS 113
120 CONTINUE SPECS 114

= RITE (6,520) SPECS 115
C SPECS 116
C SPECS 11T
C CARD GROUP 6-T SPECS 118
C SPECS 119
C NUGSA.......... NUMBER OF AREA SOURCES SPECS 120
C QSARACI,J)..... SOURCE STRENGTH (PCI/ CUBIC METER OF O!SCHARGE/ DAY 1 SPECS 121
C !............CONSTITUENT NUMBER SPECS 122
C J........... 30URCE LOCATION (ELEMENT NUMBER) SPECS 123
C NUGSP.......... NUMBER OF POINT SOURCES SPECS 12e
C JPNT(I,J)...... SOURCE STRENGYH(Pi!/CUSIC METER OF O!SCMARGE/DAV) SPECS 125
C !............ CONSTITUENT NUMBED SPECS 126
C J........... 30URCE LOCATION (NODE Nud8ER) SPECS 127
C SPECS 128

30 700 Jet,NE SPECS 12e
00 700 !st,10N SPECS 130
GSARA(I,J)so.0 SPECS 131

700 CONTINUE SPECS 132'

00 701 Jet,NOS SPECS 133
00 701 !st,10N SPECS 134
QPNT(1,J)so.0 SPECS 135

701 CONTINUE SPECS 136
C SPECS 137

,

C SPECS 138
REA0(5,509) NUGSA $8ECS 139
aRITE(e,705) NUGSA SPECS 140
IF (NUQSA.EQ.0) GO TO 70a FETFIxt 18
WRITE (6,706) SPECS 142
00 702 IIst,NUQSA SPECS te3

A.49
i



.- _ - . - .

REA0(5,4351 I,J,GSARACI,J) SPECS 144
= RITE (6,707) I,J GSARACI,J) SPECS 145702 CONTINUE SPECS 146704 CONTINUE FETFIxt 19REA0(5,509) NUQSP

SPECS 147nRITE(6,708) NUGSP SPECS 148
IF (NUQSP.EQ.0) GO TO 710 FETF1x1 20= RITE (6,709) SPECS 150
00 703 IIs!,NUJSP SPECS 151SEA 0(5,435) I,J,GPNT(I,J) SPECS 152aRITE(o,707) I,J,GPNT(1,J) SPECS 153

703 CONTINUE SPECS 154710 CONTINUE FETFIxt 21mRITE(6,520) SPECS 155aRITE(6,390) SPECS 156
C SPECS 157
C CARD 8 SPECS 158
C I......... ELEMENT NUM8ER SPECS 159
C N00(N,K).. ELEMENT =N00E TABLE (CONNECTIVITY) SPECS 16000 170 Nat,NE SPECS 161

4EA0 (5,560) 1.N00(I,1),N00(I,4),N00(I,2),N00(I,5),N00(I,3),N00(I, SPECS 162
2

16) SPECS 163
au!TE (6,570) I,(N00(I,L),Lal,6) SPECS 164
IF (I.LT.1.0R.I.GT.NE) a8ITE (6,540) SPECS 165
IF (I.LT.1.0R.I.GT.NE) STOP SPECS 166170 CONTINUE SPECS 167

C SPECS 168
C C0"8UTE THE SANO d!OTH (2*NCOL-1) SPECS 169
C SPECS 170

NCOLs1 38ECS 17100 160 Net,NE SPECS 17200 180 181.6 58ECS 17300 180 Jet,6
SPECS 174mNsN00(N,I)=N00(N J)+1 SPECS 175180 IF (NCOL-NN.LT.0) NCOLsNN SPEC $ 176WRITE (6,400) NCOL
SPECS 177

IF (NCOL.LE.NU) GO TO 190 SPECS 178aRITE (6,410)
58ECS 179

STOP
SPECS 180190 CONTINUE SPECS 181mRITE (6.520) 58ECS 182aRITE(6,610)
SPECS 153

C SPECS 184
C CARD 9 SPECS 185
C J......... CORNER NOCE NUMBER SPECS 186
C A(J)......x= COORDINATE OF J.TH N00E SPECS 187
C f(J)......Y-COORDINATE OF J-TM NODE SPECS 188Co* INPUT INFORMATION FOR CORNER N00ES ONLY. FETRA INTER 80LATES SPECS 189Ca* SETWEEN THE CORNER NODES TO FINO THE LOCATION OF MIDPOINTS. SPECS 190Ca* A dLANE CARD MUST FOLLO'a THE LAST NODE DATA CARD. $8ECS 191
C 58ECS 192

NCNO3 a 0 SPECS 193192 RE40(5,500) J. XJ, fJ, JCMECK SPECS 194IF(JCHECK .EG. * ') GO TO 200 SPECS 195
x(J) = XJ SPECS 196
Y(J) a YJ SPECS 197NCN05 s NCNDS * 1 SPECS 198aRITE(6,611) Je X(J), f(J) S*ECS 199GO TO 192 SPECS 200200 CONTINUE SPECS 201-Ca* CARD to SPECS 202

C
'

SPECS 203

,

I
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Ca* dY SPECIFv!NG THE FOLL0eING VALUES THE OPTIONS DESCRIBE 0 SPECS 204

C** ARE ACT!vATED(SEPARATE THE OPTIONS <!TH & COMMA). IF NO OPTIONS SPECS 205

Coe ARE DESIRE 0, INPUT A dLANd CARO. SPECS 206
SPECS 207

C

C*e Nuc0F, FOR NONUNIFORM COEFICIENTS(01,0Y, ALFA,8 ETA HS-SEE SPECS 208

Cao CARDS 15,le,4ND 17). $8ECS 209

Co* NUVEL, FOR NONUNIFORM VELOCITY AND/OR DEPTH. SPECS 210

Ce* TydCS, FOR T!=E VARYING SOUNDARY CONDITIONS. SPECS 211*

Ca* TVaYD, FOR TIME VARYING MYORAULICS. SPECS 212

Ca* TVINP, FOR TIME VARv!NG INPUT DATA. SPECS 213

C** UsSDI, FOR UNIFORM SUSPENDE0 SEDIMENT DIAMETER. SPECS 214

C** NSSDI, FOR NONUNIFORM $USPE*0E0 SE0! MENT 0!aMETER. SPECS 215

Ca* UBSDI, FOR UNIFOR9 SED SEDIaENT DIAMETER. SPECS 216

Ca* N0301, FOR NONUNIFORM SED SEDIMENT DIAMETER. SPECS 217

C** USGEO, FOR UNIFORM aED CONFIGURATION. SPECS 218

Co* N6GEO, FOR 40NUNIF0km aE0 CONFIGURATION. SPECS 219

Ca* USCON, FOR UNIFORM REO CONCENTRATION. SPECS 220

Ca* NSCON, FOR NONUNIFORM BE0 CONCENTRATION. SPECS 221
SPECS 222

C
SPECS 223

125 CONTINUE
SPECS 224

NUC0Fs. FALSE.
SPECS 225

NuvELs. FALSE.
SPECS 226TV!4Ps. FALSE.
SPECS 227

TveCSm. FALSE.
SPECS 228TVaySs. FALSE.
SPECS 229

! USS0!s. FALSE.
SPECS 230

NSSDIs. FALSE.
SPECS 231UBSDIs. FALSE.

N830!s. FALSE. SPECS 232

USGE0s. FALSE. SPECS 233
SPECS 234N6GEOs. FALSE.
SPECS 235U8 CONS. FALSE.

N6 CONS. FALSE. SPECS 236

RSTATs. FALSE. SPECS 237

STOPEs. FALSE. SPECS 238
REA0(5,1025) (FLAG (!),Is!,12) SPECS 239
00 25 Ist,12 SPECS 240

IF(FLAGCI) .EG. "1 GO 70 27 SPECS 241"

IF(FLAG (I) .EQ. "NUC0F") NUC0Fa.TRUE. SPECS 242

IF(FLAG (I) .EQ. 'NUVEL*) NuvELs.TRUE. SPECS 283

IF(FLAG (I) .EQ. "TVINP") TVINPs.TRUE. SPECS 284

IF(FLAG (I) .EQ. *Tv0CS") TV8 css.TRUE. SPECS 245

IF(FLAG (I) .EQ. "TVHYO") TVHYDs.TRUE. SPECS 246
IF(FLAG (!) .EQ. "USSOI') USS0ls.TRUE. SPECS 247

IF(FLAGCI) .EG. "NSS0!") NS$0Is.TRUE. SPECS 246

IF(FLAGCI) .EQ. *0850!") UBSDIs.TRUE. SPECS 249

IF(FLAGCI) .EQ. "N830!') N850!s.TRUE. SPECS 250

IF(FLAG (I) .EQ. "USGE0') USGEOs.TRUE. SPECS 251

IF(FLAG (1) .EQ. "N9GE0") N8GEOs.TRUE. SPCCS 252
IF(FLAG (!) 50 'U9 CON') USCONs.TRUE. SPECS 253
IF(FLAG (I) .EG. "NiCON") NBCONs.TRUE. SPECS 254

IF(FLAG (1) .EQ. 'RSTRT*) RSTRTs.TRUE. SPECS 255

IF(FLAG (I) .EQ. ' STORE *) STORES.TRUE. SPECS 256

25 CONTINUE SPECS 257
SPECS 25827 CONTINUE

mRITE(6,520) SPECS 259
mRITE(6,6000) SPECS 260
IF(NUC0F) WRITE (6,6015) SPECS 261
IF(NUVEL) > RITE (6,6020) SPECS 262
IF(Tv8CS) p%ITE(6,6025) SPECS 263
IF(TVHYD) 'aRITE(6,6030) SPECS 264
IF(Tv!NP) aRITE(6,6035) SPECS 265

I

!
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IF(USSDI) aRITE(6,6040) SPECS 2o6
IF(NSSDI) aRITE(6,e045) SPECS 267
IF(USSDI) aRITE(6,o050) SPECS 208
IF(N8SDI) aWITE(6,6055) SPECS 269
IF(uBGEO) aEITE(o,0060) SPECS 270
IF(N8GEO) aRITE(6,e065) SPECS 271
IF(U8CDN) a4!TE(6,6070) SPECS 272
IF(NBCDN) ad!TE(6,6075) SPECS 273

C SPECS 274
Cao CARD 10A SPECS 275
C SPECS 276
Cao 9Y SPECIFvlNG THE FOLL0a!NG VALUES THE OPTIONS DESCRISED ARE SPECS 277
Co* ACTIVATED (SEPARATE THE QPTIONS aITw A COM*A). IF NO OPTIONS SPECS 27e
C** ARE DESIPED INpui A BLANK CAPO. SPECS 279
C SPECS 280
Cao CLAY, REGUIRED IF IN0(SEE CARD 3) IS GREAYER THAN ZERO SPECS 281
Ca* AND CLAY IS THE LIMITING BED LafER. SPECS 262
Ca* SAND, REQUIRED IF IN0(SEE CARD 3) IS GREATER THAN ZERD SPECS 283
C** AND SAND IS THE LIMITING SED LAYER. SPECS 244
Ca* wave, REQUIRED IF THE CcNTAMINANT AND/04 SEDIMENT TcANSPORT SPECS 285,

Can AT ANf OF THE NOCES IS INFLUENCED BY A aavE OR SUPF SPECS 266
Co* LNVIRONMENT. SPECS 267
Co* =AVR, REGUIRED IF aAVE, !$ SPECIFIED AND TwE = AVE ANS SURF SPECS 288
C** CHARACTERISTICS ARE TO 8E READ FRom r!LES CREATED dv SPECS 289
Ce* DTMER PROGRA45. SPECS 290
C** VELR, RE30! RED IF THE dELOCITY FIELD IS 70 BE READ FROM FILES SPECS 291
C** CREATED FROM QTHER PROGRAMS. SPECS 212
C SPECS 293

CLAYS. FALSE. SPECS 294
aAVRs . FALSE. SPECS 295
SANDS. FALSE. SPECS 296
aAVEs . FALSE. SPECS 297
VELR a . FALSE. SPECS 298
READ (5,1031) (FLAG (!),Isi,16) SPECS 299
00 30 Int,10 SPECS 300
IF(FLAG (!) .E1 *) GO TO 35 SPECS 301

*

IF (FL AG(!) .EG. " CLAY,*) CLAYS.TRUE. SPECS 302
IF(FLAG (!) .EQ. "$AND,*) SANDS.TRuE. SPECS 303
IF(FLAG (I) .EG. " wave,") dAVEs.TRUE. SPECS 304
IF(FLAG (I) .EQ. **AVR,*) gAVRs.TRUE. SPECS 305
IFCFLAG(I) .EG. "VELR,*) VELRs.TRUE. SPECS 306

30 CONTINUE SPECS 307
35 CONTINUE SPECS 308

!F (INO.LE.0) GD TO 107 SPECS 309
C SPECS 310
C CARD 10-12 SPECS 311
C SPECS 312
C 050(J,M).. SUSPENDED SEDI*ENT DIAMETER SIZE Js!,2,3 SPECS 313
C BD50(M)... BED SEDI*ENT SIZE SPECS 314
C CRSTR$(ID,M). CRITICAL SHEAR STRESS FOR SCOURING,ID=1,2,3 SPECS 315
C CDSTR$(ID,4). CRITICAL SHEAR STRESS FOR DEPOSITION IDa1 2,3 $8ECS 316
C aSCIDeM)..... FALL VELOCITY OF SEDIMENT 1Ds1,2,3 AT ELE"ENT * SPECS 317
C ERODA(ID,w)..ER00A81LITY COEFFICIENT 10s1,2,3 AT ELEMENT 9 SPECS 318
C SPECS 319

IF (ID.GT.3) GD TO 107 SPECS 320'

IF(USSDI) GO TO 103 SPECS 321
IF(NSSDI) GO TO 108 SPECS 322Go to 104 SPECS 323

108 READ (5,503) (D50(ID,M),=$(IDEM),CRSTR$(ID,M),CDSTRSCID,M)e SPECS 324
1ER00A(ID M),*sleNE) SPECS 325
aRITE(6,352) SPECS 326
dRITE(6,353) (ID,M,050(ID,*),aSCID M),CRSTRS(ID,M),CDSTRSCID,*), SPECS. 327

i
!
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1ER00A(Idem), Mal,NE) SPECS 328
GO TO 104 SPECS 329

103 READ (5,503) 050(10,1),aS(10,1),CRSTR$(10,1),COSTR$(ID,1), SPECS 330
1ERODA(ID,1) SPECS 331
aRITE(6,352) SPECS 332
an!TE(6,355) 10,050(ID,1),a5(ID,1),CRSTRSCIO,1),COSTASCID,1), SPECS 333

1ER00 ACID,1) SPEr5 334
00 140 Ms2,NE SPECS 335
050(10,M)=050(10,1) SPECS 336
aS(IO,M)anS(10,1) SPECS 337
CRSTRS(!D,M)sCRSTRS(IC,1) SPECS 338
COSTES(!O,alsCOSTRS(ID,1) SPECS 339
EdOOA(ID,M)sE4004(ID,1) SPECS 340

140 CONTINUE SPECS 3e1
IF (ID.GT.1) GO TO 107 SPECS 382

104 IF(UBSDI) GO TO 10s SPECS 3G3
IF(NBSDI) GO TO 109 SPECS 344
GO TO 107 SPECS 3=5

109 aE40 (5,503) (8050(*), Mal,NE) SPECS 3*6
GO TO 107 $*ECS 347

105 READ (5,505) 8050(1) SPECS 3a8
00 106 !st,NE SPECS 349
8050(1):0050(1) SPECS 350

106 CONTINUE SPECS 351
107 CONTINUE SPECS 352
C SPECS 353
C CARD 13-14 SPECS 354
C SPECS 355
C UNICS, REQUIRED FOR UNIFOR* INITIAL CON 0!TIONS: THE CARD FOLL0a SPECS 356
C in!S SHOULD INCLUDE C(!,1) aHERE Is1. THIS 2-CARC-SET IS SPECS 357
C REPEATED FOR !s2,9 SPECS 358
C SPECS 359
C IF FLAG (1) 00ES NOT EGUAL "UNICS," NONUNIFORM INITIAL C0 SPECS 360
C DITIONS AHE ASSUMED. C(I,J) FOR JuleN05 IS READ FOR THI SPECS 361
C CASE. SPECS 362
C CCIO,J)... INITIAL CON 0! TION AND SQL. ALREADT SOLVED AT PRESENT SPECS 363
C TIME STEP 04 SQL. AT PREVIOUS TIME STED SPECS 364
C SPECS 365

IF (10.GT.1) GO 70 205 SPECS 36o
'DO 50 1s1,9 SPECS 367

00 50 Jst,NDS $PEC$ 368
50 C(I,J)so.0 SPECS 369

00 150 !s!O, ION SPECS 370
*EJC(5,1025) FLAG (1) SPECS 371
aRITE(e,520) SPECS 372
aRITE(e,6100) ! $PECS 373
IF(FLAG (1) .EG. "UNICS") GO TO 130 SPEC 3 374
aRITE(e,6110) SPECS 375
4EAD (5,510) (C(I,J),Jat,NDS) SPECS 376
GO TO 150 $8ECS 377

130 4EAD (5,505) C(I,1) SPECS 378
= RITE (o,6120) SPECS 379
00 145 Js!,NDS SPECS 3dQ

145 C(I,J)sC(I,1) SPECS 341
150 CONTINUE $8ECS 362
205 aRITE (6,420) SPECS 363

aRITE (6,890) SPECS 384
NPRTsNOS/6+1 SPECS 365
00 160 Is!,NPRT SPECS 386
NSTs(I 1)*e+1 SPECS 387
IF (NST.GT.NDS) GO TO 160 SPECS 388
IIsNST+5 SPECS 389
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IF (!!.GT.NOS, !!sNOS SPECS 390
aRITE (6,530) (J,C(10,J),JsNST,II) SPECS 391

160 CONTINUE SPECS 392
C SPECS 393

IF(ID .GT. 1) GO To to SPECS 394
IFC.NOT. NUC0F) GO TO 210 SPECS 395

C SPECS 396
C CARD 15-16-17 SPECS 397
C SPECS 398
C DX(J)..... DISPERSION COEFFICIENT - x COMPONENT SPECS 399
C Of(J).... 0!SPERSION COEFFICIENT - Y COMPONENT SPECS 400
C AL9804....DECAf RATE SPECS 401
C AdJt!)... 4030RPT10N OR DESO9PT10N RATE, 181,9 SPECS 402
C 448(I).... EQUAL 1 IF AD30RPf!0N OR DE30 PPT!0N OCCURS SPECS 403
C EQUAL 0 IF NO A0$0ePTION 04 OESORPTION OCCUPS SPECS 404
C RHOSED(J). SPECIFIC 47 OF J-TH SEDIMENT SPECS 405
C POR....... POROSITY SPECS 40s
C RH0dAT.... SPECIFIC 47. OF WATER (10004G(FORCE)/Me*3) SPECS 407
C** V!S.......K{NEMATIC VISCOSITY OF d4TER, Ma*2/SEC $PECS 408
C ALFA (J)..DECAT TERM SPECS 409
C BETA (J)... SOURCE OR SINN TERH SPECS 410
C HS(J)..... ELEMENT THICKNESS SPECS 411
C SPECS 412

IF (INO.LE.03 GO TO 208 SPECS 413
RE40(5,351) ALM 604,(AxPt!),Ist,3),8 ETA 1, AREA 1,N008ET SPECS 414
00 206 Ist,9 SPECS 415
REA0(5,336) (ANJCI,J),Jul,NE) SPECS 41e

206 CONTINUE SPECS 417
RE40(5,350) (RH03EOCI), Int,3), RM0a4T, POR, V!S SPECS 418
aRITE(6,383) SPECS 419
aRITE(6.381) ALM 804, AMP (t), AMP (2),4MP(3),8 ETA 1, AREA 1,N008ET FETPIx1 22
00 207 !st,9 SPECS 421
WRITE (6,385) ! SPECS 422
aRITE(6 386) (ANJ(I,J),Jst,NE) SPECS 423

207 CONTINUE SPECS 424
mRITE(6,384) SPECS 425
= RITE (6,381) (PH0 SED (!),Ist,3), RH0a&T, POR, V!S SPECS 426

208 DEAD (5,350)(Dx(J),0YtJ), ALFA (J),8 ETA (J),HS(J), Jet,NE) SPECS 427
dRITE (6,380) (J,0X(J),0Y(J),ALF4(J), BETA (J),HS(J), SPECS 428
IJal,NE) SPECS 429
WRITE (6.520) SPECS 430
GO 70 240 SPECS 431

C SPECS 432
210 IF (INO.LE.0) GO TO 209 SPECS 433

READ (5,351) ALMBDA,(AMP (!),Ist,3),8 Etat, AREA 1,N008ET SPECS 434
DO 212 Ist,9 SPECS 435
REA0(5,336) AKJCI,1) SPECS 436
00 212 Jet,NE SPECS 437
A*J(t,J) s AKJCI,1) SPECS =18

212 CONTINUE SPECS 439
REA0(5,350) (RH0!ED(!),Ist,3), RHOMAT, POR, V!S SPECS 440
aRITE(6,383) SPECS 441
aRITE(6,381) ALM 804eAMP(1),AwP(2),4KP(3),8 ETA 1, AREA 1,N00 SET FETFIxt 23
Do 213 Ist,9 SPECS 443
aRITE(6,385) I SPECS 444
mRITE(6,386) (ANJ(1,J), Jet,NE) SPECS 445

213 CONTINUE SPECS 446
aRITE(6 384) SPECS 247
aRITE(6,381) (RH0$ED(!),Ist,3), RHowAT, POR, V!S SPECS 448

209 READ (5,350) DX(1),0Y(1), ALFA (1),dETA(1),HS(1) SPECS e49
aRITE (6,580) SPECS 450
WRITE (6,380) NE,0x(t),0Y(t),ALF4(1),8 ETA (1),H3(1) SPECS 451
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aRITE (6,520) SPEC 3 452 '

00 222 Jst,NE SPECS 453 |
OX(J)sDX(1) SPECS 454
DYtJ)sDY(1) SPECS 455
ALFA (J)sALF4(1) SPECS 456
BETA (J)sBETA(1) SPECS 457
*S(J)sMS(1) SPECS 458

1
222 CONTINUE * SPECS 459 i

240 CONTINUE SPECS 460 |

IF(INO .LE. 01 GO To to SPECS 461 l

C SPECS 462
Ce* CARD 18 SPECS 463
C SPECS 464
Ce* FOR ELEMENT M. SPECS 465
C** NBED(M) s!NITIAL NUMBER OF BED LAYERS. SPECS 466
Ca* BGIV(M) sTh!CKNESS OF BED LAYER $(USED FOR ALL LAYERS SPECS 467
C** EXCEPT TOP LAYER). SPECS 468
Co* XYS0(M) sTHICKNESS OF TOP BED LAYER. SPECS 469
C** RED (M) mINITIAL TOTAL 8ED THICKNESS. SPECS 470
C SPECS 471

IF(USGEO) GO 70 122 SPECS 472
IF(N8GEO) GO TO 121 SPECS 473
GO TO 124 SPECS 474

121 REA0(5,335) (NBED(M),8DIvCM),XYSCCM),8ED(N), Mal,NE) SPECS 475
mRITE(6,532) SPECS 476
=AITE(6,535)(M,NBED(M),80!V(M),XYS0(M),8E0(M),8050(N), Mal,NE) SPECS 477
GO TO 126 SPECS 478

122 aEA0(5,335) NBED(1),BD!vC1),XYS0(1),8ED(1) SPECS 479
aRITE(6,531) SPECS 480
aRITE(6,537)NSED(1),8DIV(1),XYS0(1),8ED(1),8050(1) SPECS 481
00 131 Mst,NE SPECS 482
NBEDCM)sNBED(1) SPECS 483
60!V(M)s8DIv(1) SPECS 484
xYS0(M)sxYS0(1) SPECS 485
BED (*)sBED(1) SPECS 486

131 CONTINUE SPECS 487
126 IF(UBCON) GO TO 129 SPECS 488

IF(NBCON) GO TO 128 SPECS 489
GO TO 124 SPECS 490

C SPECS 491
Ce* CARD 19 $PECS 492
C SPECS 493
C** *** NOTE =8ED LAYERS ARE NUMBERED FROM DEEPEST TO SHALLOWEST *** SPECS 494
C SPECS 495
Ca* FOR ELEMENT M, SED LAYER J. SPECS 496
Ce* G8A(M,J)saEIGHT FRACTION OF CLAY IF CLAY, !S THE SPECS 497
C** LIMITING BED LAYER. SPECS 498
Co* saEIGHT FRACTION OF SAND IF SAND IS THE SPECS 499
Ca* THE LIMITING BED LAYER. SPECS 500
C** G86(4,J)swEIGHT FNACTION OF SILT. SPECS 501
Ce* G8C(M,J)swEIGHT FRACTION OF SAND IF CLAY IS THE SPECS 502
Ce* LIMITING BED LAYER. SPECS 503 ,

Ce* saEIGHT FRACTION OF SILT IF SAND IS THE SPECS 504
Ce* LIMITING 8ED LAYER. SPECS 505
ce* GBD(*,J)sCHEMICAL CONCENTRATION OF CONTAMINANT PER UNIT aEIGHT SPECS 506
Co* OF SEDIMENT (CLAY OR SAND DEPENDING ON THE SEDIMENT TvPE SPECS 507
C** TMAT GBA(4,J) APPLIES TO). SPECS 508
Ca* GBE(4,llsCMEMICAL CONCENTRATION OF CONTAMINANT PER UNIT SPECS 509
C** *EIGHT OF SILT. SPECS 510
Co* Ger(M,J)sCMENICAL CONCENTRATION OF CONTAMINANT PER UNIT dEIGHT SPECS 511
Co* OF SEDIMENT (CLAY 09 SILT DEPENDING ON THE SEDIMENT TYPE SPECS 512
Ce* TMAT GBC(a,J) APPLIES TO). SPECS 513
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C SPECS 514
Ca* eseNOTE.4PPROPRIATE UN!73 FOR G80, G8E, AND G8r ARE SPECS 515
Ce* PC!/KG OR (G/nG.eee SPECS 516
C SPECS 517
128 D0 127 Mut,NE SPECS 516

NSED3sNBED(M) SPECS 519
EEA0(5,336) (GBA(M,J),G88(M J),G8C(",J),G80(M,J),GdE(M,J),G8F(",J SPECS 520
1),JeteNSE03) SPECS 521

127 CONTINUE SPECS 522
00 195 Nat,NE SPECS 523
N8E03sNSE0(M) SPECS 524
00 195 Jat,NSE03 SPECS 525
GdGCM,J)sGBA(M,J)*GHD(M,J)+GBM(*,J) GBE(M,J)+G8C(M,J)eG8F(4,J) S8ECS 526

195 CONTINUE SSECS 527
aRITE(6,533) SPECS 529
00 19e MeteNE SPECS 529
NBE03sNBED(M) SPECS 530
aRITE(6,530) (J,G8A(M,J),G88(M J),G8CCM.J),G80(M,J),GBE(M,J), SPECS 531'

1GdF(M,J),G8G(M,J),Jat,N8E03) SPECS 532
196 CONTINUE SPECS 533

GO TO 12a SPECS 534
129 eEAD(5,3361 G6A(1,1),G88(1,1),GBC(1,1),G80(1,1),GdE(1,1),GdF(1,1) SPEC 3 535

G8G(1,1)sGRA(1,1)*GBD(1,1)+G8d(1,1)eG8E(1,1)+G8C(1,1)eG8F(1,1) SPECS 536
221 00 123 Mst,NE SPECS 537

NBEDMsNoED(1) SPECS 538
00 123 Jat,NBEOM SPECS 539
G8A(M,J)sGUA(1,1) SPECS 540
Gde(a,J)sG88(1,1) SPECS 5411

G8C(M J)sG8C(1,1) SPECS 542
4 Ga0(M,J)sG80(1,1) SPECS 543

G6E(M,J)sG8E(1,1) SPECS Suu
G8F(M,J)sG8F(1,1) SPECS 545
G8G(=,J)sG8G(1,1) SPECS Se6

123 CONTINUE SPECS 547
=4!TE(6,539) SPECS 546
aRITEte,538) G8A(1,1),G88(1,1),G8C(1,1),G80(1,1),G8E(1,1),36F(1,1) SPECS 549
1,GEG(1,1) SPECS 550

12e CONTINUE SPECS 551
Go To to SPECS 552

C SPECS 553
C CARD 20 SPECS 554
C SPECS 555
C AF40 THE SOUNDARY CONDITIONS SPECS 5564

'

C SPECS 557
C LBC....... NUMBER OF SPECIFIED BOUNDARY CON 0!TICN N00ES SPECS 556
C MBC....... NUMBER OF DERIVATIVE SOUNDARY CONDITION N00ES SPECS 559
C NBC(10,J)... 80UNDARY NODE NUMBER SPECS 560*

C BC(10,J).... 80VN04RY N00E VALUE (SPECIFIED) SPECS 561
C M8C(10,J)... 80VNDARY N00E NUM8ER SPECS 562*
C OdC(10,J).... 80UNDARY N00E VALUE (DERIVATIVE) SPECS 563
C SPECS 56,
250 CONTINUE SPECS 565REAG(5,341)L8C,KBC SPECS 566

JMAfsMAX0(MBC,L8C) SPECS 567
IF(J4Ax .LE. 01 GO TO 20 SPECS 56S
NCHEcust SPECS 569
MCMEC4st SPECS $70
IF(L9C .EQ. 0) NCHECM s0 SPECS 571
IF(48C .EG. 0) MCMECK s 0 SPECS 572
00 260 Jal,JMax SPECS 573
PEA 0(5,400) N9C(!D,J),8C(10,J),M9C(10,J),08C(IO,J) SPECS 57a

C SPECS 575
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Cee 8.C. NODES MUST BE INPUT IN A NUMERICALLY INCREASING SE2VENCE SPECS 576
C SPECS 577

IF(NBC(!D,J) .LT. NCHEC<1 aRITE(6,2000) NBC(10,J) SPECS 578
IF(MSC(IO,J) .LT. MCMECA) aRITE(6,2010) 'MC(10eJ) SPECS 579
NCaECMsNdC(10,J) SPECS 580
"CnECNsMAC(ID,J) SPECS 581

260 CO*TINUE SPECS 582
ad!TE(6.460) SPECS 583t

aAITE (6,490) SPECS 584
aa!TE-(6,470) (NBC(10,J),dC(10,J), Jet L8C) SPECS 585
IF(M8C .LE. 0) GO TO 20 SPECS 586
de!TE (6,590) SPECS 587
aRITE (6,470) (*8C(10,J),08C(ID,J), Jet,NBC) SPECS 588

265 CONTINUE SPECS 589
C $PECS 590

GO 70 20 SPECS 591
270 CONTINUE SPECS 592

IF(IO.EQ.t.AND.NK.EQ.1.ANO.RSTRT) REA0(t) PAT,44,C,NBED, FETFIX1 24
1 XYS0,8ED,GBA,G88,G8C,GBD,GdE G8F,GBG SPECS 594

.1 00 275 Jat,NOS SPECS 595
M(J) s 3.0 SPECS 596

; <x(J) s 0.0 SPECS 597
VYtJ) s 0.0 SPECS 598

275 C D P. T I N U E SPECS 599
IF(.NOT. NUVEL) GO TO 290 SPECS 600

C SPECS 601
C OE40 THE Flow FIELD SPECS 602
C SPECS 603
C CARD 21 SPECS 604

i C SPECS 605
'

C VM(J).....x-COMPONENT OF VELOCITY $8ECS 606
! C vvCJ).....Y-COMPONENT OF VELOCITY SPECS 607

C M(J)......FL04 OEPTH SPECS 608
IF (VELR) GO 70 295 SPECS 609
4EA0(5,430) (HtJ),vX(J),vf(J),Jat,N05) SPECS 610
GO TO'300 SPECS 611

280 CONTINUE SPECS 612
i AEA0(5,430) M(1)eVM(t),vY(1) SPECS 613
'

00 290 Jet,NOS SPECS 614
4(J)sH(1) SPECS el5
vz(J)svx(t) SPECS 616
VY(J)svY(1) SPECS 617

290 CONTINUE SPECS 618
GO TO 300 SPECS 619

295 IFCIO.EQ.l.AND.KRK.EQ.1) REA0(5,336) VFREQ SPECS 620
! AT a PAT +Te(NRK-1) SPECS 621

IF (ID.EG.1 .AND. 4M00(6!,VFREQ) .LT. T) CmLL RvEL(AT, RAT, SsECS 622*

1 NCNDS,VFREQ) SPECS ~ 623,

'
300 CONTINUE SPECS 624

IF (M00(NKeNPRNT).NE.0 .AND. NK.NE.NTP) GO TO 305 3PECS 625
aRITE(6,440) $8ECS 626
* RITE (6,480) SPECS 627
NOS*2 s NOS * 2 . SPECS 628
ae!TE(6,450) (J,VM(J),vv(J),M(J),J+1,vt(J+1),VY(J+1),H(J+t), SPECS 629
1 J+2,Vx(J,2),vy(Ja2),H(J+2),Jat,NDSM2,3) SPECS 630

305 CONTINUE SPECS 631
C SPECS 632
C IF (NN.EQ.2) ad!TE (n,7005) an,10,(FL4G(!JM),IJMst,6) SPECS 633
C IF (44.EG.I.ANO.10.EG.7) 4 RITE (6,7005) N4,10,(FLAGCIJM),IJKat,6). SPFCS- 634
C7005 FORMA 1 (215,e(1x,AS))- SPECS 635

!F(.NOT. wavt) GO TO 309 SPECS 636
IF (navw) GO TO 312 SPECS 637
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C SPECS 338
Co* CAPD 22,A,B,C SPECS 639
C SPECS 640
C** THIS SEGMENT READS THE DATA REQUIRED FOR CALCULATION OF SPECS 641
C** WAVE SEDIMENT TRANSPORT. INPUT DATA AT THE CORNER N00ES ONLY. SPECS 642
C SPECS 643
Coe N00NO sTHE NODE NUMBER (CORNER NODES ONLV). SPECS 644
C** ZTYP awAVE ZONE TYPE SPECS bu5
Ce* swAVE, IF N00E IS BEYOND SURF ZONE SPECS 646
Co* sSURF, IF NODE IS IN SURF ZONE SPECS 6k7
C** snAVC, IF N0DE IS IN A = AVE ZONE AND THE DAVE SPECS 646
Co* CHARACTERISTICS ARE 70 BE CALCULATED. SPECS 6u9
C** NC sNUMdER OF aAVE CHARACTERISTICS TO READ FOR SPECS 650
Ca* THIS N00E(DEFAULT a 1). SPECS 651
Ca* av sw!ND VELOCITY, M/SEC. SPECS 652
C** DH aMEAN FETCH DEPTH, M. SPECS 653
Ca* F sEFFECTIVE FETCH LENGTH, N. SPECS 654
Ce* a adAVE ANPLITUDE, M. SPECS 655
Cao K swAVE NUMBEas2*P!/= AVE LENGTH, 1./M. SPECS 656

maAVE FREQUENCYs2*P!/ NAVE PERIOD, 1./SEC. SPECS 657C** a

C** M9 maAVE HEIGMT AT SREAw!NG, M. SPECS 658
Ca* ALPMAC MANGLE BET =EEN aAVE RAf AND THE GRA0!ENT OF TME SPECS 659
Ca* dOTT0w BATHy=ETRY, DEGREES. SPECS e60
C SPECS 661

dead (5,1025) FLAG (1) SPECS 662
= RITE (6,520) SPECS 663
IF (FLAG (1) .EQ. "Vd!NO") GO TO 1315 SPECS 664
aRITE(6,6125) SPECS 665
READ (5,6126) WNOVEL SPECS 666
aRITE(6,6127) aNDVEL SPECS 667
GO TO 6131 SPECS 668

1315 =PITE(6,6130) SPECS 669
el31 aRITE(6,2075) SPECS 670

00 306 Ist,NOS SPECS 671
306 N00E(!)s0 SPECS 672

NPs1 SPECS 673
307 4EAD(5,1000) N00NO,2TYP(NP),NC(NP) SPECS 674

IF(ABS (EOF (53).NE.0.0) GG 70 309 SPECS 675
IF (N00NO.EG.0) GO TO 309 SPECS 676

308 IF(NC(NP) .EW. 0) NC(NP)st SPECS 677
N00E(N00NO):NP SPECS 678
N0sNC(NP) SPECS 679
IF(ZTYP(NP) .NE. 'wAvC,*) GO TO 311 SPECS 680
IF(FLAG (1) .EG. 'CaIN0") GO TO 315 SPECS 681
REA0(5,1010) av,0M,F SPECS 662
IF (F.EQ.0.) GO TO 317 SPECS 683
GO TO 316 SPECS 684

315 READ (5,1010) OM,F SPECS 685
IF (F.EQ.0.) GO TO 317 SPECS 686
av s WNOVEL SPECS 687

316 CALL *AVS!M(NP,WV,DM,F) SPECS 688
ZTYP(NP)s'aaVE,' SPECS 689
GO TO 31S SPECS 690

317 M8(NP) = 0. SPECS 691
ALPHAC(NP) s0 SPECS 692
DG 319 !st,NO SPECS 693

319 K(NP,1) a 9999 SPECS 694
ZTYP(NP) " SURF," $PCCS 695
GO TO 321 SPECS o96

318 * RITE (6,2077) N00NO,ay,C4,F,A(NP,1),((NP,1),a(NP,1) SPECS 697
NPsNP+1 SPECS 698
GO TO 307 $PECS 699

i
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311 CONTINUE SPECS 700
IF(ZTYP(NP) .EQ. 'aAVE,*) REA0(5,1010)((A(NP,1),K(Np,I),d(NP,1)),- SPECS 701

51st,NO) SPECS 702
IF(27YP(NP) .EQ. " WAVE,*) WRITE (6,2080) N00NO, ((A(NP,1), SPECS 703 i

SKCNPe!), a(NP,I)),Ist,NO) SPECS 704 |
IF(ZTYP(NP) .EG. " SURF,*) REA0(5,1020) MB(NP),ALPHAC(NP),(K(NP,1), SPECS 705 i

sis!,NO) SPECS 706 )
321 IF(ZTYP(NP) .EQ. " SURF,") WRITE (6,2090) N00NO, N8(NP), SPECS 707

SAL 8NAC(NP), (M(NP,1),Is!,NO) SPECS 708 i

NPsNP+1 SPECS 709
GO TO 307 SPECS 710

312 IF (MMM.EG.1) CALL RWIND (=FREQ,Ld) SPECS 711
af a RAT +Te(*KK-1) SPECS 712
IF (10.EQ.1 .AND. AM00(AfewFREQ) .LT. f) CALL RnAVE (AT,aFRE3) SPECS 713

309 RETURN SPECS 714
310 FORMAT (16A5/16A5) SPECS 715
320 FORMAT (IM1) SPECS 716
325 FOR=4T (2I5) SPECS 717
330 FORMAT (10X,16A5/10X,16A5) SPECS 718
335 FORMAT (IS,3E10.3) SPECS 719
336 FORMAT (6E10.3) SPECS 720
341 FOR*AT (12!5) SPECS 721
348 FORMAT (SE10.3) SPECS 722
349 FORMAT (2E10.3,711,410) SPECS 723

350 FORaAT (7E10.3) SPECS 724
351 FORMAT (6E10.3,I5) SPECS 725

352 FORMAT (//,731,' SUSPENDED SEDIMENT SCOUR DEPos!T!cN",/, SPECS 726
ST12* SUBSTANCE ELEMENT SEDIMENT FALL CRIT. SHEAR CRIT. SMEA SPECS 727
SR ER00A8!LITV',/,T15'10',723," NUMBER DIAMETER VELOCITY STRES-SPECS 728
SS STRESS COEFFICIENT *,/3 SPECS 729

353 FORMAT (T15,12,724,14, 731,1PE10.3,742,E10.3,753,E10.3,T65,E10.3,7 SPECS 730
377,E10.3) SPECS 731

355 FORdAT(T15,I2,T25,"ALL*T31,1PE10.3,742,E10.3,T53,E10.3,T65eE10.3,7 SPECS 732
577,E10.3) SPECS 733

370 FORMAT (10x,' ERROR - T00 4ANY NODES OR TOO MANY ELEMENTS") SPECS 734
380 FOR9AT(10x,15,T19,1PE10.3etx,E10.3,14,3(1x,E10.3)) SPECS 735

381 FOR"AT(10x,6E10.3,IS//) FETFIX1 25
382 FORMAT (10x,5E10.3//) SPECS 737

383 FORMAT (//,10X," ALM 80A AKP(1) AMP (2) AKP(3) BETA 1 FETFIX1 26
1 AREA 1 N008ET'/3 FETFIX1 27

384 FORMAT (//,114,"RHOSED(1) RHOSED(2) RH0$ED(3) RHOWAT POROSITY V SPECS 739
5!SCOSITV',/) SPECS 740

385 FORMAT (//,10x,*MD VALUES FOR SUBSTANCE *,12,/) SPECS 741*

386 F0aMAT(10X,1P6E12.41 SPECS 742
390 FORMAT (//,102,' CONNECT!v!TY TABLC',//10x," ELEMENT",720,"N00ES (IN SPECS 743

SCCa SEQUENCE)',/) SPECS '744
400 F04*AT (//,10x,'NCOL e (8AND d!DTH + 11/2 a ",15) SPECS 745
410 FORMAT (10X,*0ATA ERROR - SAND a!OTH T00 LARGE",//) SPECS 746 '

420 FORMAT (//,10X,* INITIAL CONDITION FOR EACH NODE *,/) SPECS 7A7
430 FORMAT (3E10.3) SPECS 748
435 FORA &T(2I5,E10.3) SPECS 749

440 F08 MAT (//,10x,* VELOCITY AND DEPTH INPUT DATA",/) SPECS 750
430 FORMAT (10x,13,1X,183E11.4,1x,13,1x,1P3E11.4,14eI3,1X,1P3E11.4) SPECS 751
460 F08*AT(//,10x,*80VNOARY CONDIT!aNS*,/) SPECS 752
470 F0FMAT(10X,15,5x 18E15.5) SPECS 753
480 FOR*AT(10x,"N00E",5X,"Vx',9x,"vy",9x,*H",6X,"N00E',5X,'vx",9x, SPECS 754

1 "vy',9x,'H',6x,'N00E",5X,'vx",9X,"vv",9X,*H') SPECS 755
490 FORMAT (10r,' N00E CONCENTRATION",/) SPECS 756
500 FORMAT (15,2E10.2,71,A5) SPECS 757

503 FORMAT (5E10.3) SPECS 758
505 FORMAT (E10.3) SPECS 759
509 FORMAT (IS) SPECS 760
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510 FORMAT (6E10.3) SPECS 761
515 FORMAT (10x," NONUNIFORM INITIAL CONDITIONS",1tX,I5,/) SPECS 762
520 F0aMAT (//) SPECS 763
530 FORMAT (10x,6(15,1PE15.73) SPECS 764
531 FORMAT (taa,'NBE0",5x,*80!V",5X,"XYS0",5X,*1E0',5x,"8050",/) SPECS 765

532 F04 MAT (9x,"M',1x,"NBE0',5X,*80!v",5x,"xYS0",5X,*9E0',5x,*8050',/) SPECS 766
533 F08 MAT (7x,*J',5x,"38A",7x,'G80',7x,"GBC',7X,'G80',7x,'GdE",7X, SPECS 7o7

1*GdF",7X,'G8G",/) SPECS 768
535 FORMAT (5X.215,4E10.3,//) SPECS 769

536 FORMAT (5x,IS,7E10.3) SPECS 770
537 F04 MAT (10x,15,4E10.3,//) SPECS 771

538 F04*AT(10x,7E10.3,//) SPECS 772
G88(1,1) GBC(1,1) G80(1,1) GSE(1,1) GRFC $PECS 773539

F0d*AT(11x,",G8A(1,1)11,1) G8G(1 13',/) SPECS 774
NODE TA9LE8 ) SPECS 775540 Fod*AT (10x,*0ATA ERROR =

550 F04 MAT (10X,' TOTAL NUMBER OF CONSTITUENTS',12X,IS,/,10x," NUMBER OF SPECS 776
1 TRIANGULAR ELEMENTS *,13x,Ia,/,10x,' NUMBER CF N00ES",26*,I4e/,10x," SPECS 777
2NUwSER OF TIME PLANES *,20x,I4,/,10x,'31MULATION TI"E STEP",24X,1PE SPECS 776
310.4/10X,' PRINT FREQUENCY",25X,15) SPECS 779

560 FOMMAT (715) SPECS 780
570 FORMAT (10x,15,2x 615) SPECS 781e

580 F04 MAT (//,10x,* ELE *ENT",726,*x",737,"Y',7x,*0ECAY', SPECS 782
5 5x,' SOURCE",5X,* ELEMENT',/,10x,"NU48ER*,721,'0ISPERSION DISPEES SPECS 783

TMICENESS ,/) SPECS 78wISION TE4M TERM
BOUNDARY Flux","/)590 F04*AT(10X,' NODE SPECS 785

600 F04 MAT (2(!5,E10.2)) SPECS 786
610 F04 MAT (10x,'N00E",5x,"X-C00R0',6x,'Y-C00R0",/) SPECS 787
611 F0aMAT(10s,13,3X,1PE11.4,2x,E11.a) SPECS 788
705 FORMAT (log,"NUMdER OF AREA SOURCES *,18x,IS) SPECS 789
706 FORMAT (/,13x," CONSTITUENT",2x," ELEMENT",3X,830URCE",/,15x, SPECS' 790

1 ' NUMBER",5X," NUMBER",3x,'STRENGTM*) SPECS 791
707 FORMAT (15x,I4,6X,IS,5X,1PE8.2) SPECS 792
708 FORMAT (/,10X,' NUMBER OF POINT SCURCES",17x,IS) SPECS 793
709 F0AMAT(/,13X,' CONSTITUENT *,3x,"N00E',5x,' SOURCE",/,15X, SPECS 794

1 " NUMBER",5x," NUMBER",3x," STRENGTH') SPECS 7R5 j
1000 FOR*AT(15,45,I5) SPECS 796
1010 FORMAT (3E10.4) SPECS 797
1020 FORMAT (2F10.0/(5F10.01) SPECS 798
1030 FORMAT (16A5) SPECS 799
2000 FORMA *(1x,*SPECIFIED ROUNOAR" CON 0! TION N00E",15," IS OUT OF SEQUE SPECS 800

SNCE.") SPECS 801
2010 F0aMAT(1x,*0ER!v!TIVE BOUNDARY CONo! TION NODE",IS," IS CUT OF SEQU SPECS 802

SENCE.") SPECS 803
2020 FORMAT (1H0,9x*STYP **F5.2) SPECS 804
2030 FORMAT (IH+,T23* EXPLICIT SOLUTION SELECTE0*) SPECS 805
2040 FORMAT (1M+,T23*CRANX-NICHOLSON SOLUTION SELECTE0*) SPECS 806
2050 F04 MAT (1M+,T23* IMPLICIT SQLuTION SELECTE0") SPECS 807
2060 FORMAT (1x,'STYP NCT SPECIFIED w! THIN THE RANGE 0. 70 1. PROGRAM SPECS 808

STERMINATE0*) SPECS. 809
2070 FORMAT (10x* CONSTITUENT *IS,10X'FlaC FOR STANDARD FORw'I5) 38ECS 810
2075 FOR*AT(///11X,' DAVE DATA INPUT *//11X8N00E"T19"MAVE 20Nf*/) SPEC $ $[1
2077 F04*AT(10x,IS,T22,*9 AVE",T28,'MINO VEL.s",E12.5,T51,*MEAN DEPTMa*, S*ECS Si2

SE12.5,775,* EFFECTIVE FETCM LENGTMa',E12.5,/,T31,* As",E12.5,746,* SPECS 813
sXs ,E12.5,761,* ns",E12.5,/) SPECS Sta

e

2080 F04 MAT (10x,IS,T22*MAwE*T31' An'E12.5,TA6' Ne'E12.5,761" we' SPECS 815
SE12.5,(/T34,E12.5,T33's"Ta8's*E12.5,763's*E12.53) SPECS 816

2090 F04 MAT (10x,I5,T22'SUEF"T31*M4s*E12.5,746" ALPHACs*F8.1,761 <s' SPECS ~ 8178

3E12.5,(/T64,E12.5.T63's")) 38ECS 818
1025 F089AT(12(45,1x)) SPECS 819
6000 FORwAT(10X,*THE FOLLOMING 0*TIONS HAVE BEEM ACTIVATES =',/3 SPECS 820
6015 F04 MAT (15X," NONUNIFORM COEFFICIENTS (0x, DY, ALFA, BETA, MS)') SPECS 821
6020 F04 MAT (15x,8NONUNIFOR4 VELOCITY AND/OR DEPTH.') SPECS 822
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6025 F084AT(15X,"T!"E VARYING 80uh0ARY Co*0!TIONS.") SPECS 823
6030 FOR1AT(15X," TIME VARv!NG wy0RAULICS.') SPECS 624
6035 FOR*AT(15X," TIME VARYING INPUT DATA.") SPECS 825
6040 F044AT(15x,"UNIFORa SUSPENDED SE01"ENT OIAMETER.*) SPECS 826
6085 F0ddAT(15X,' NONUNIFORM SUSPENDEO SEDIMENT DIAMETER.') SPECS 82T
6050 FOR*AT(15X,' UNIFORM 8E0 SEDI*ENT O!AMETER.") SPECS 828
6055 FOR44T(15X,' NONUNIFORM 8E0 SE0!HENT DIAAETER.') SPECS 629
6060 FOR*AT(15X,"UNIFOR9 BE0 CONFIGURATION.") SPECS 530
6065 FORMAT (15X,' NONUNIFORM $ED CONFIGURATION.') SPECS 831
6070 FORMAT (15X,' UNIFORM 6ED CONCENTRATION.') SPECS 832
6075 FOR*AT(15X,' NONUNIFORM SED CONCENTRATION.') SPECS 833
6100 FORA 4T(10X,'THE FOLL0 MING OPTION HAS BEEN SELECTED FOR SudSTANCE * SPECS 834

S 12,*.*/) $PECS 835
6110 F04*4T(15X,' NONUNIFORM INITIAL CON 0! TION.",//) SPECS 836
6120 FORMAT (15X," UNIFORM INITIAL CON 0! TION.") SPECS 837
6125 FORMAT (15X," SPATIALLY CONSTANT WIND *) SPECS 838
612e FORAAT(F10.0) SPECS 839
6127 FORMAT (16A,"0F MAGNITUDE",F5.1," M/SEC') SPECS 840
6130 FORMAT (15X,' SPATIALLY VARf!NG mINO*) SPECS 841

ENO SPECS 842
10dROUTINE SURFTR(ID,d,UEXT,QT) SURFTR 2

C SURFTR 3

Ce* THIS SUBROUTINE CALCULATES THE LITTORAL (LONGSMORE) TRANSPORT SURFTR 4

C** OF SE0! MENT IN TME SURF ZONE. SURFTR 5

C** 8ASED ON =0RK DONE By (OMAR SURFTR 6
C SURFTR 7

C CHARACTER *5 ZTYP FETFIX1 28
LOGICAL WAVE SURFTR 9

C SURFTR to
COMMON / WAVE / N00EC2a0), NC(135), A(135,10), K(135,10), SURFTR 11

5 d(135,10), M8(135), ALPMAC(135), aAVE, N, O SURFTR 12
5 , VIS, OPTHS(135) SURFTR 13
COMuoN /ZTYPE/ ZTYa(135) SURFTr la
CO* MON /uLK12/ ACCF(6), 9te), V(6), 00(2), AKJC9,100), A L.* 8 0 A , SURFTR 15

$ RM0d4T, AK8(3) SURFTR 16
Cowa0N/8LK15/ ILAYR(100,3), XYS0(100), 80!V(100), N8E)(100), SURFTR 17

1 8E0(100), RMOSED(3), XNT(100,3), RSAV1(100), SURFTR 18
5 RSAV2(100), RSAV3(100) SURFTR 19
REAL K, IL SURFTR 20

C SURFTR 21
Ce* SLuPE IS YME SLOPE OF THE BEACH. SURFTR 22
C SURFTR 23

-SLOPE a 012 SURFTR 24
PI*ACO3(-1.1 SURFTR 25
UEXTsuEXT/3600./24 SURFTR 26
AFRI*Es.6 $URFTR 27
Gs9.8 SuRFTR 25
SPaSEDsRHOSED(IC) SURFTR- 29
SPanATsRHowAT SURFTR 30
RMossSPaSE0/C SURFTR 31
Rn0deSP= GAT /G SURFTR 32.
ALPHAS a ABSCALPHACCN))*P!/180.0 SURFTR 33
CsSGRT(G*M) SueFTR 34
EbspHoweG*M8(N)**2/8 SuRFTR 35
UMsSGRT(2.*EW/(RH0m*H)) SURFTR 36
ECN6s0 SuRFTA 37
T 1 s R M0 = * G * M 8 ( N ) * * 2 * C /16 SURFTR 38

N0 sac (N) SuRFTR 39
00 10 Ist,No SURFTA 40

C = RITE-(e,99) No,N,1,KtN,1),H SURFTR wi
C99 FORwAT (* NO, N, I, n(N,1), H s ",315,1P2E12.4) SURFTP e2

ECNasT1*(1.+(2.*K(N.I)*H/SINM(2.*K(N,1)*M)))+ECN8 $URFTR 43
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10 CONTINUE SURFTR 44
C SURFTR e5
C** CALCULATE THE IMMERSED aEIGHT LITTORAL TRANS80RT RATE, IL, IN SURFTR 46i

Ca* KG(FORCE)/ DAY. SURFTR 47
C . SURFTR 48

USARLs2.7*UM* SIN (ALPHAB)*COS(ALPHAB) + UEXT SuRFTR 89
COSALB a COSfALPHA8) SURFTR 50
SINALB a $!N(ALPHAS) SURFTR 51

C aRITE (6,2020) SINAL 8,COSALS SURFTR 52
C2020 FORMAT (* 777777 SIN (ALPHAB), COSCALPHAB) a *e1P2E12.5) SURrTR 53

ILs.28eECN8*USARL/UHe3600.*24 SURFTR 54
C SURFTR 55
Ce* N0a CALCULATE QT IN KG(FORCE)/ DAY , SASED ON THE SEDIMENT SURFT4 56
Ce* DRY uEIGHT. SURFTR 57
C SURFTR 58

GTsIL*(RHOS/(RHOS-RHOW)) SURFTR 59
C SURFTR 60
Cao CALCULATE QT PER UNIT w!DTH OF SURF ZONE. SURFTR 61
C SURFTR 62

ww s OPTHS(N) / SLOPE *(H/0PTHS(N)) SURFTR 63
QT a GT / dd SURFTR 64

C 37 a QT / 150 SURFTR 65
C ="ITE (6,1030) RH05,RH0d,ALPH48,EB,UM,71 SURFTR 66
C1030 FORwAT (** eses RMOS RMon,ALPHAB,ESeuw, Tis", SURFTR 67
C 1 /3X,6E12.4) SURFTR 68
C aRITE (6,1035) ECNB,USARL,ILeaN,qi SURFTR 69
C1035 FOR=AT (****se ECN8,USARL,IL,aa,GTs", SURFTR 70
C 1 /3X,5E12.e) SURFTR 71
C aRITE (6,1010) UEXT SURFTR 72
C1010 FORMAT (* 133x% UEXTsuExY/3600./24.",F12.4) SURFTR 73

UgximuEXT*3600.*24 SURFTR 74
C aRITE (6,1020) UEXT SURFTR 75
C1020 FORMAT (* 2311% UEXTsuExYe3600.*24.",F12.4) SURFTR 76

RETURN SURFTR 77
ENO SURFTR 78
SUBROUTINE TRANSPCNE,NR04,NCOL,7,IO, ION,1NO,K,NPRNT,NTP) TRANSP 2

C TRANSP 3
C THIS ROUTINE CONSTRUCTS TMZ COEFFICIENT HATICES AND LOAD VECTOR TRANSP 4
C FOR THE SYSTEM OF ORDINARY O!FFERENTIAL EQUATIONSt TRANSP 5
C (P) (0Y/DT) s (3) (Y) + (R) TRANSP 4
C TRANSP 7

Co* MON /BLM2/P(240,86),F(240) TRANSP 8
LEVEL 2,P,F FETFIx4 24COM40N /8LK3/S(240,86) TRANSP 9
LEVEL 2,3 FETFIx4 25
C0aMON /8LK4/ R(240), RPAST(240,7), NODBET, BETA 1, AREA 1 TRANSP 10
LEVEL 2,4,RPAST,N00 BET,8 ETA 1,ARE41 FETFIx4 26
C0" MON /8LK6/VM(240),VYt240),H(240),STRE55(3) TRANSP 11CO* MON /SLN7/ N00(240,6),x(240),Y(240) TRANSP 12 ,COMMCN /8LM10/PEL(6,6),$EL(6,6),REL(6) TRANSP 13
C0aMON /8LK!!/050(3,100),8050(100),SR(3,100),30(3,100) TRANSP 14
C0a40N /8L%12/AC0F(6),U(n),V(6),0(2),AKJ(9,100),ALW60A,RH0d47, TRANSP 15

1 AKP(3) TRANSP 16
CodMON /8LM13/wS(3,100),CR$7R$(3,100),COSTRSf3,100),ER00AC3.100) TRANSP 17
COMMON /8LK14/GBA(100,10),G88(100,10),G8C(100,10),GR0(100,1J), TRAN!P 18

1 GBE(100,10),G8F(100,10),G8G(100,10),POR TRANSP 19
C0" MON /BLK15/ILAYR(100,3),xYS0(100),80!V(100),NSE0(100),3ED(100), TRANSP 20

1 RMOSE0(3),xNT(100,3),RSAV1(100),RSav2(10s),RSav3(100) TRANSP 21CO* HON /0PTION/ CLAYx, SANOx TRANSP 22
C TRANS8 23

LOGICAL CLAYI, SANOX TRANSP 24
C TRANSP 25
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C TRANSP 26
NBNDs2*NCOL-t TRANSP 27
00 100 Ist,NR0w TRANSP 28

a(!)so. TRANSP 29
00 100 Jst,N8NO TRANSP 30

P(1,J)s0 TRANSP 31
S(I,J)so. TRANSP 32

100 CONTINUE TRANSP 33

C TRANSP 34
00 103 Mst,NE TRANSP 35

ANE&s0.0 TRANSP 36
CALL ACOEFS(M, AREA) TRANSP 37
CALL PMATRX(M, AREA) TRANSP 38

IF (INO.LE.0) GO TO 111 TRANSP 39

IF (ID.LE.3) CALL SHEAR (M) TRANSP 40
GO 70 (104,105 106,107,108,108,108) 10 TRANSP 41

104 IF(SANDX) CALL SAN 0?(M,ID,T, AREA) TRANSP 42
IF(CLAYX) C4LL CLAY (M,ID,T) TRANSP 43
CALL SEDIME(M. AREA,ID) TRANSP 44

GO TO 110 TRANSP 45

105 CALL SILT (M,!D,T) TRANSP 46
CALL SEDIME(M, AREA,ID) TRANSP 47
GO To 110 TRANSP 48

106 IF(SANOX) CALL SILT (M,10,T) TRANSP 49
IF(CLAYX) CALL SAN 0(M,10,T, AREA) TRANSP 50
CALL SEDIME(M, AREA,ID) TRANSP 51

Go To 110 TRANSP 52
107 CALL DISOLV(M, AREA,ID, ION,T) TRANSP $3

GO TO 111 TRANSP 54
108 CALL PARTIC(M, AREA,ID, ION,T) TRANSP 55

IF (ID.EQ.!DN) CALL SEDMIS(M,T) TRANSP $6
.

GO TO 111 TRANSP 57
|

110 CONTINUE TRANSP 58
C TRANSP 59
Ca* aRITE THE FOLL0d!NG INFORMATION FOR THE LAST 50 000 TRANSP 60
Cao NUMBERED TIME PLANES. TRANS8 61
C TRANSP 62
C IF(M .EQ. 1) WRITE (6,2003 TRANSP 63
C IF(M .EG. 1) WRITE (6,205) k TRANSP 64
C da!TE(6,211) ID,M, STRESS (t),$ TRESS (2), STRESS (3)eSR(IDEM), TRANSP 65
C 1 SD(IDEM),ILAYR(M,ID) TRANSP 66
111 CALL SMATRE (M, AREA,INO) TRANSP 67

IF(INO.LE.0.OR.MBC.GT.0). CALL RMATRx(M, AREA,ID,1NO) TRANSP 68
CALL MATADD(M,NCOL.!D) TRANSP 69

103 CONTINUE .TRANSP 70
C TRANSP 71
C TPANSP 72
C IF(ID.GT.1) GO TO 406 TPANSP 73
C aRITE(6,403) TRANSP 74
C 403 FORMAT (//, tot,' SD MATRIX *,/) TRANSP T5
C 4 RITE (6.404) (SD(1,1),Ist,NE) TRANSP 76
C 404 FORMAT (10(tPE12.3)) TPANSP 77
C mRITE(6,405) TRANSP 78
C 405 FORMAT (//,10x," RSAV1 MATRIX *,/) TRANSP 79
C mRITE(6,404) (RSAvt(!),Ist,NE) TRANSP 90
C 406 CONTINUE TRANSP 81

RETURN TRANSP 82

200 FORdAT(//,10x,',!D ELEMENT *,3x,' STRESS (1)",4x,' STRESS (2)",4x,
TRANSP- 83

1 ' STRESS (3)',4x "SR(ID M)',4x,"SD(ID,M)=,ax,a!LAYR(M,ID)") TRANSP 84
205 FORMAT (/,tx,734,*FOR TIME SEGMENT NUMSER ",IS,/) TRANSP 45
211 FORMAT (101,!2,3X,13,3x,1PE11.4,2x,tPEtt.4,2xetPE11.4,2x,1PEtt.4, TRANSP 86

1 2x IPEtt.4,6x,14) TRANSP 57e

!
I
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END TRANSP 88
SuoR0ut!NE aAVSAN(!O,M,UEAT,GS) =Av5AN 2

C aAVSAN 3
C** THIS SUSRCUTINE CALCULATES THE SE0!*ENT TRANSPORT aAv$AN 4
Ce* 00E To aAVES. THE SOLUTION SCHEME !$ 8ASEO ON THE aAv5AN 5
Ca* rep 0RT *SE0!aENT T4ANSPORT IN 4A4004 aAVES* SY S.S. LIANG AND anv5AN 6
Ce* MS!ANG DANG, UNIVENSITY OF DELAaARE, DECEa8ER, 1973 aAVSAN 7
C =AVSAN 8
C CHARACTER *5 ZTYP FETFIA1 29'

LOGICAL aAVE aAVSAN 10
CO**0N/aAVE/ NODE (240), NC(135), A(135,10), K(135,1)), aAVSAN 11

S a(135,10), MB(135), ALPMAC(135), aAVE, N, O aAVSAN 12
1 v!S, OPTMS(135) a4VSAN 13,

COMMON /ZTYPE/ ZTYP(135) aAVSAN 14
C0= MON /BL<!2/ AC0F(6), V(b), V(6), 00(2), AKJ(9,100), ALus04, aAVSAN 15

1 RM0nAT, A*P(3) aAv3AN 16
Co* MON /BLK15/ ILAYR(100,3), xYS0(100), 80!VC100), NSEO(100), aAv5AN 17

i SED (100), RHOSED(3), INT (100,3), RSAv1(100), aAVSAN 18
5 RSAV2(100), RSAv3(100) =Av3AN 19
O!"ENSION UZ(10), BETA (10), Etto), ANGLE (10), FCTRt(10), aAv5AN 20

% FCTR2(10), FCTR3(10), R(10), FCTR4(10) aAvsAN 21
REAL M,NU aav$4N 22

C a4VSAN 23
Cao CHECM TO SEE IF THE DAVE INFLUENCE d!LL dE FELT aAVSAN 24
Co* if THE 807708 aAVSAN 25
C =AVSAN 2e

P!sACO3(-1.) aav5AN 27
M8ARs0 mAVSAN 28
30sNC(N) aAVSAN 29
DO 5 Ist,NO maySAN 30

5 M8ARs2.*P!/4(N,1)+M8AR a4VSAN 31
m8AReNBAR/ FLOAT (NO) aAv3AN 32
IF(H .GT. H8AR/2.0) aETURN =&VSAN 33

C maySAN 34
Ca* THE FOLL0a!NG SECTION INITIALIZES CONSTANTS aAv3AN 3$
C mav8AN 36

UErfsuEXT/3600./24 aAv5AN 37
v13sv!$/3600./24 nav5AN 38
SIG*As5.15 =Av3AN 39
Gs9.8 aAv3AN 40
AZs587 anv5AN st
GMtGast. aAVSAN e2
BSTARs4 .Av3AN 43
ETAZat./1.5 aAv3AN e4
SpaSEDsRHOSED(ID) aAVSAN e5
SPanAfsRN0aAT WAv5AN 46
RM0$s3PWSED/G wAv5AN 47
RHoasSPaaAT/G =AVSAN 48
NusVIS aAv54N u9,

da18.*NU/((HMOS/RM0a+0.5)*D**2) aAVSAN 50Ys.35 = 0 =Av54N 51
GAMMAS 3./(2.*RHOS/RMon+1.) aAv3AN 52
avs=(WH05/RH0a-l.)*G=De*2/(18.*NU) .Av3AN 53
USGs0 aAVSAN 54

C aav54N 55C** THE FOLL0d!NG SECTION INITIALIZES VARIABLES AND mAv8AN $6
Ca* CALCULATES u SQUARED. aav$4N 57
C .Av5AN 58

00 to Ist,NO .Av3AN 59
FCTR1(!)s0. aAVSAN 60
FCTR2(1)s0. aAVSAN 61
Fiso. aAv5AN 62
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EPSILONsATAN(a(N,1)/R) aav5AN 63
BETA (!)sSGdT(a(N,1)/(2.*Nd)) aAVSAN 64
E(!)st33.=S!NHtM(N,!).M)/(4(N,1)*9ETACI)*0) aav5AN 65
ANGLE (1)so.6*dETA(!)*D aav5AN e6

C aAv5AN 67
C** CHECE !F Exp0NENT IS T00 SMALL. a a v' S A N 08
C aav5AN 09

IF((-2.e0*E(!)).GT. -675.) FCTR1(!)sEXP(=2.e0*E(!)) aAVSAN TO

IF((-4.e0*E(!)).GT. -675.) FCTG2(!)sEYP(=4.e0*E(1)) aavsAN 71

FCTR3(!)sE(!)**2+.09*8 ETA (I)e*2 aAv5AN 72
.

FCTR4(I)sE(1)**2=.09e6 ETA (I)**2 aAv54N 73
C nadSAN 74
Ce* FOR SHALL0a aATER CASE ONLY, TME FOLLon!NG aav3AN 75
Ca* ExpAESSION FOR R(I) !$ TRUE. aAVSAN 76
C .Av5AN 77

R(I):wveH/(GAMMA *SIGMAeA(N,1)ea(N,1)) aav5AN 78
C =Av5AN 79
Ce* CHECM IF EXPONENT !$ TO SMALL. aav$AN 80

C aav5AN 81
IF((=E(!)*v) .GT. *675.) Fiso.5=EXP(=E(I)*Y) aaySAN 82
F2s0.3eSETat!)*Y aAv5AN 83
UZCI)sA(N,1)sa(4,1)/ SINH (M(4,1)eH) gav3AN 84

C =Av5AN 85
Ca* CALCULATE U $3UAdE3 44v5AN 86
C aAVSAN 67

US4s UZ(!)**2*(1.-2.*Fl*COS(F2)*F1**2)+US1 aAVSAN 88

10 CONTINUE aAVSAN 89
C 4v5AN 90
Ce* N0a CALCULATE 8 AND C ZERO aAVSAN 91
C =Av5AN 92

psis(RH0$=RH0dleGe0/(RH0=eUSQ) nav54N 93
AaGs93fARepSI-1./ETAZ aAv5AN 94
CAL. ERFC(ARG,9) aav3AN 95
ps.5*P wAVSAN 96
GaumASsRH0$/RN0d nav5AN 97
CZ6A9sAZePeGAM4AS n&VSAN 96

C =4v5AN 99
Coe N0a CALCULATE THE OEDL0A0 TRANSPORT, 08 =Av5AN 100
Ca* 'J8E IS THE TR ANSp04T DUE TO THE EXTERN AL VELOCITY, U. aav5AN 101
C aav5AN 102

99s0 =AVSAN 103
T1s0 n&VSAN 104
T2s0 dAVSAN 105
73so, aAv5AN 106
7430 maySAN 107
30 20 !st,NO nav54N 108
TIAs.5*n(N,1)*UZ(!)**2*FCTR1(!) aAVSAN 109
T1AsT1A/(2.eNueFCTR3(!)*e2) nav5AN 110
71Bs2.*0*FCTR4(I)* SIN (ANGLE (!)) aavsAN 111
T1 Cal.2*E(I)* BETA (!)e0*C03(ANGLE (I)) aAVSAN 112
T10el./FCTR3(!)e(2,55eE(!)e*2=8 ETA (I). 0925*SETA(!)**3)eC0$(ANGLE aav3AN 113

1(!)) nav5AN 114
T1Est./FCTR3(I)*(=.S55*E(I)*8 ETA (I)**2+2.5+E(I)**3)* SIN (ANGLE (I)) =Av5AN 115

C aAv5AN 116
71sf1A*(T1B+ TIC +T10+TIEl+T1 aAVSAN 117

C dav5AN 118
T2Amo.5=W(N,1)*UZ(I)**2/(2.eNueFCTR3(I)) aav5AN 119
T21s .0175*3 ETA (I)/E(I)**2 *(FCTR2(1)=1.) aav5AN 120
T2Cs.15e8 ETA (!)e0/E(1) =Av5AN 121
T20s2.4e8 ETA (!)eE(1)e0/FCTR3(!) aavSAN 122
T2Est./FCTR3(!)*e2 aAv$AN 123
T2EsT2E*(2.55*8 ETA (!)*E(1)**2 .0945*8 ETA (!)**3) aAv5AN 124
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C dAVSAN 125
T2sT2A*(T28-72C+T20-72E)+T2 dAv5AN 126

C aavsAN 127
73AsK(N,1)*UZ(!)**2/(2.*a(N,1)) a4v5AN 128
T3es=0*FCTR1(I)*COS(ANGLE (I)) aAVSAN 129
T3Cso.58E(!)/FCTR3(I) .4v34N 130
T3 cst 3C*FCTR1(!)*COS(ANGLE (!)) aAVSAN 131
T30s 0.1588 ETA (I)/FCTR3(I)*FCTR1(I)* SIN (ANG([[1}} .Av$AN 132
T3Es.25*FCTR2(!)/(2.*E(!)) aAVSAN 133
73Fs2.*0 aAVSAN 13u
T3Gs.5*E(!)/FCTR3(!) aAv5AN 135
73Ms.25/(2.*ECI)) aAdSAN 136

C aAVSAN 137
T3sT3A*(738+T3C-T3D=73E+T3F-73G+73H)+73 aAv$4N 138

C aAv3AN 139
T4As.5*KtN,I)*UZCI)**2/(2*a(N,I)*FCTR3(I)) aav5AN 140
Teoso.5*E(I)*FCTR1(1)*COS(ANGLE (!)) 44v5AN 141
74Cao.5*0.3* BETA (I)*FCTR1(!)* SIN (ANGLE (I)) aAv5AN 142
740so.5/(2.*E(I))*FCTR4(I)*FCTR2(I) aAv$4N la3
T4Es0.5*ECI) aAVSAN 144
T4Fs0.5/(2.*E(!))*FCTR4(I) aAvSAN 145

C aAv5AN 146
TesTGA*(T48+T4C-T40-74E+74F)+T4 aavsAN 147

C aA/ SAN 148
20 CONTINUE aAvsAN 149

C navSAN 150
GBEs0MEGA*CZ94R*UExT/(1.+1./7.1*(2.*0)**(1.+1./7.)*Me*(-1./7.) aav3AN 151
G8:0MEGA*CZBAR*(71tT2+73+T4)*WBE aAVSAN 152

C nav3AN 153
C anvSAN 154
Cao CONVERT 70 KG(FORCE)/ DAY-M, 1P8Ms1*G(FORCE)/ LITER aAv5AN 155
C a4v3AN 15e

G8sGB/1000.*3600.*24 .Av3AN 157
C =4v$4N 158
Ca* THE FOLL0a!NG SECTION CALCULATES THE SUSPENDED aAvSAN 159
Ca* SE0!=ENT TRANSPORT, GSUS. nav3AN 160
C** QSUSE IS THE SUSPENDED SEDIMENT TRANSPORT DUE TO THE EXTERNAL aAv3AN 101Co* VELOCITY, UEXT. a4VSAN 162
O aAv3AN 163

T130 aAv34N 104
T2so. aavsAN 165
Taso, aAv3AN 166
00 60 Ist,NO =Av3AN 167T1Asa(N,I)**2*a(N,I)*K(N,I)/(4.*(!!NH(K(N,1)*H))**2) wavSAN 108
Tids3.* SINH (2.*K(N.I)*H)/(2.*K(N.I)*H) .AVSAN 169
Ys" aAVSAN 170
FLAGS 1. aAv3AN 171
T1Cso. .AvSAN 172

C anvSAN 173
Cao CHECK TO SEE IF DENOMINATOR IN TICA IS ZERO d4VSAN 174
C aAVSAN 175

21 IF ((R(!)+3.) .EQ. 0.) GO 70 25 aAv3AN 176
T1CAs(Y**(R(!)+3.))/(He*2*(R(I)+3.)) aAvsAN 177
GO TO 27 4AvSAN 178

25 T1CAsALOG(T)/(He*2) aAv3AN 179
C aAVSAN 180
Coe CHECK TO SEE IF DENOMINATOR IN T1C8 IS ZERO .4v5AN 181
C mAv$AN 1d2

27 IF ((R(I)+2.) .EQ. 0.) GO TO 28 wav3AN 183
71CBs(2*Y**(R(I)+2.3)/(n*(RCI)+2.)) mAv3AN 184
GO TO 29 a4v5AN 165

28 71CBs2./H*ALOG(Y) mAVSAN 186
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aavSAN 167 |29 TICsFLAG*(71CA-TICB)+ TIC 4AVSAN 188 |IF(FLAG'.LE. 0.) GO 70 26 4AVSAN 169 |

fs2.*0 nav5AN 190
FLAGS.t. aAVSAN 191
GO TO 21 aAVSAN 192

C aAVSAN 19326 Tisit4*T19 ETIC /((2.*D)**RCI))+T1 WAVSAN 194
C aAVSAN 195T2AsuZ(!)**2*KCN#1)*.5/(2.*NueFCTR3(!)) dAVSAN 196726st.2* BETA (I)*E(!)/FCTR3(1) aAVSAN 19772Cso.075* BETA (I)/E(!) aAVSAN 198yaw

aAVSAN 199FLAGal. aAVSAN 200
T3Asd. 'aAVSAN 201
73emo. WAVSAN 202
T3Cao. aAVSAN 203

C
Cao CHECK TO SEE IF DENOMINATOR OF T3A IS ZERO wav3AN 204

aAVSAN 205
C

41 IF((R(I)+3.) .EQ. 0.) Go TO 43 aAVSAN 206
aAVSAN 207T34sFLAG*1.5*Ye*(R(I)+3.)/(Ne*2*(R(I)+3.))+T3A mAVSAN 208GO TO 44 dAVSAN 20943 73AsFLAG*1.5/(He*2)*ALOG(Y)+T3A aAVSAN 210

C

Cao CHECK TO 3EE IF DENOMINATOR OF T3B IS ZERO aAVSAN 211
*AVSAN 212

C

44 IF((R(I)+2.) .EG. 0.) GO TO 45 a4VSAN 213
aAVSAN 214T39sFLAGe3.*Y**(R(!)+2.3/(He(R(I)+2.3)+T3B =AVSAN 215GO T0 a6
NAVSAN 21645 T38sFLAGe3./HeALOG(Y)+T38 aAVSAN 217

C
Cao CHEch 70 SEE IF DEN 0MINATOR OF T3C IS ZERO WAVSAN 218

aAVSAN 219
C

46 IF((R(I)+1 ) .E3. 0.) GO TO 47 *AVSAN 220
aAVSAN 221T3CsFLAG*Ve*(R(I)+1.3/(R(I)+1.)+T3C aAVSAN 221GO TO 88
wav$AN 22347 T3CsFLAG*ALOG(Y)+T3C

48 IF (FLAG .LE. 0.) GO TO 42 aAVSAN 224
dAVSAN 225ys2.*0
wAVSAN 226FLAGS-1.
aAVSAN 227GO TO 41
aAVSAN 228

C
42 T3s(T3A-73B+T3C)/((2.*D)**R(!)) .AVSAN 229

mAVSAN 230
C

T2sT2A*(728-72C)*T3+T2 =AVSAN 231
aAVSAN 232

C
C** THIS SECTION CALCULATES PART OF THE VALUES (T4) REQUIRED To aAVSAN 233

C** CALCULATE 35USE. 4Av3AN 234
aAVSAN 235

C
IF(UEXT .EG. 0.) GO 70 60 aAVSAN 236

dAVSAN 237fs"
aAVSAN 238FLAGal.

T4As(2.*0)**(=R(I)) wAVSAN 239
mAVSAN 243T4oso,
aAVSAN 2G1

C
Cao CHECK TO SEE IF DENOMINATOR OF T4B IS ZERO. MAVSAN 242

44VSAN 243
C

51 IF((1.+1./7.+R(!)) .EG. 0.) GO TO 53 =Av5AN 244
T4RsFLAGey**(1.+1./7.+R(I))/(1.+1./7.+R(I))+T4B WAV3AN 245
GO TO 55 aAVSAN 246

53 T4BsFLAG*ALOG(Y)+T4B =AySAN 247

55 IF(FLAG .LE. 0.) GO 70 57 aAVSAN 2e8
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ys2.*D aAv5AN 249
FLAGS =1 aAv3AN 250
GO TO 51 aav54N 25157 fast 4A*T40+fa aAVSAN 252

60 CONTINUE aA4 SAN 253
C aav5AN 254

QSLSEsCZ8AR*UExT/He*(1./7.)*T4 aav3AN 255
JSUSsCZ8AR*(71+T2)+GSUSE aAv5AN 256

C aAv5AN 257Ca* C3NVERT TO <G(FORCE)/DAv M aav54N 258
C =Av5AN 259

QSussGSUS/1000.*3600.*20 aAv$AN 260
C aav5AN 2o1Ca* 40a CALCULATE THE TOTAL SEDIMENT fnANSP09T aav5AN 262
C =Av5AN 203

GSs40*GSUS aAVSAN 264
C aRITE (6,1500) 03,Q8 4Av5AN 265C1500 FORNAT (* lists GS, 38 s *192E12.4) 4Av5&N 266

UE n tsuEXT*3600.*24 aav5AN 267
v!$sVIS*3600.*24 =Av5AN 248
RETUWN aAv3AN 269
END aAv34N 270Su4 ROUTINE 4AvSlu(NP,v,a,F) =AvsIM 2

C aav31M 3
LOGICAL MAVE aav51M 4
COMMON / WAVE / N00EC240), NC(135), A(135,10), <(135,10), =Av31M S

5 a(135,10), a8(135), ALPaAC(135), aAVE, N, 0, v!S aAv5IM 6
3 ,0PTHSC135) aAVSIM TCod =0N /ZTYPE/ ZTYp(135) aAVSIM 8

C CHARACTER *5 2TYP FETFIX1 30
DEAL M aAVSIM to*
Ist aAv$IM 11

C
aav$1M 12C** CHECK FOR v EnUAL 0. THE aAVE GENERATOR DILL 'av$IM 13a

Ca* NOT ALLoa V TO 9E IDENTICALLY 0 =Av31H 14
C aAvSIM 15IF(v .EQ. 0.) vs.01 44vsIM toC aavSIM 17C** CONVERT TO PROPER 'JNITS F0R HS AND TS EQ. aavSIM 18C .4v51M 19vsve3.2808/(24.*3600.) aav$IM 20Mem*3.2808 =Av3IM 21FsFe3.2808 =AVSIM 22Gs52.2 aavsIM 238!sACOS(-1.) aavSIM 24T1sG*M/(ve*2) aavSIM 2572sGer/(va*2) aav5IM 26
C

=AvSIM 27Ca* CALCULATE THE SIGNIf! CANT wave HEIGHT aav3!M 28C
aAVSIM 29H5s.283*ve*2/G*TANM(.530*T!**.75)* aav$IM 30

STANH(C.0125eT2**.42)/TANHC.530*T1**.751) aAVSIM 31C
aAvSIM 32Cao USE THE RMS aAVE HEIGHT aavSIM 33C
nav51M 34HRMSsHS/1.016 aAVSIM 35C
navsIM 36Ca* CONVERT 70 METRIC UNITS aavsta 37C
aAvSIM 38HRwSsHRMS/3.2508 aAVSIM 39A(sp,1)aaRuS/2

C * AVSIM - 40
wavsIM et
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|Cao CALCULATE THE $1GNIFICAr47 = AVE PERIOD dav514 42

C davstm 43
! T$st.2*2.*Plev/G*TANH(.$33*Tt**.375)* dav51M 44

STANHCC.077eT2**.253/TANdt.633*T1**.3753) aav51m 45
d(NP,11s2.*P!/TS =AvsId 66 .

'

a4VSIM 47Gs9.8
vsv/3.2808*24.*3600, aAVSIM 48

HsH/3.2408 aav$1M 49
d4VSIM $0FsF/3.2808 -

1),0.0001) aav5IM 514 ('* P,1 ) s S OL ( H, G, W ( N P ,

| RETUPN a4V5IM 52

i E *40 nav51M 53
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