QUEEN?S UNIVERSITY
DEPARTMENT CD CIVIL ENGINEERIN )

SCIL MECHANICS SECTICK |
'PROGRAM "FEDAR"

USER'S MANUAL

7/25/67
JAGE:: FCRTRAL IV H LEVEL
SRAMITES: R.C. TAYICE AXD C.B. BRCWN

/USNIV. CF CALIF., BFERELEY/

RIPTICI: TTDAR ig a Finite DTlement analreis of DARcy

problems. It car handle crisotropy, inhomogeneity, and

Ul CAFARTLITITC: The program can accept cusdrilatersl

triasngular elements in any combination. The following

e restrictions on input:

iumber of nodes: =8 1250

Tumber of elements: €88 220

vober of matericlg: &£ 20

Greaztest difference

between node numbers

in any element: & 40

rogrem can iterste to find the phreatic surface. The

tion involves regenersting the node and element srray

zch iterrtion.
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Output includes a reprint of the input problem, nodal
pressures or temperatures and ecuipotential values, #nd
flux rates at the center of each element. For phraetic
surface problems the mesh correction is printed at the

end of each iteration.

INPUT DATA FCRMAT: The first step in the analysis is to

select a finite élement representstion for the region of
interest. If a free surface is involved, an estimate of
the location should be mede to expedite the computations.
Elements and nodal points are then numbered in two nume-~
rical sequenc;s each starting with one. The following
group of punched cards numerically define the region to be

analvzed.
A TTENTIFICATICN CARD -~ /20CA4/

Columns 1 to 8C of this card contain information to be

printed as title with results /Format A/
B CORTRCL CARL - /615, *F1C.0, 1%/
: Forpat
Columns 1-5 Number of Nodes I
65-1C Number of Flements I
11-1% Kumber of Materiesls I
16-2C Number of Free Surface
Correction Nodes
/variable nodes on
phraetic line/ 1
21-25 Type of Froblen I
0 = Axisyrmetric flow ‘
1l = Plane flow
26-2C Nuwber of Flow Cards . L
21-40 Height for .€quipotential F
Reference )
41~-50 Total Avsilable Head - F
£1-60 Free Surface Correction-
Factor Must be between ,
0.5 and 1.5 F
61-65 Number of Iterstions for
free surface I
=10 scme *
NP FACTOR  To Imdthey Ol p
. LR AR S i
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C MATERIAL IDENTIFICATION CARDS /I5, 2F10.0/

D

Cre card for eech materiasl /12/

Columns Item Format
1-5 Material Kumber I
6-15 Principsl Permeability 1 F

16~25 Principsl Permeability 2 F
26-25 Fluid Weight /pg/ F

The 1 sxis is measured with respect to X/or_R/

The acuipotential lines sre calculeted sssuming the whole
spece is fillec with’a fluid weight equal to the fluigd
weight of %aterial one. The pressures take into sccount
different fluid pressures. The aquipotentisl lines are

calculated sfter the me2in matrix has been solved.
NCIAL CARDE - /215, 2F1Q.C/

Cne czr@ for each node with the information

Ceclurns Ttem Forumat
1-5 Fode I
8f10 Boundsary Condition I

11;2c X /of B/ ordinate F
21-30 Y /or Z/ ordinate F
2140 F. F

If the pumber in column 1C is

Fegative - F ic the smount of fiuvid sdded at a node
/i.e.F = O meens node point on impermesble boundary/
Zero - Yo f;uid lost /ipternal node/

Positive - F is the pressure at the node in same units

as dimensions X end Y




O

Fodel Cards must be in numericsl sequence. If cards ars
omitted, the omitted nodal points are generated at equal
intervels slong & straight line between the defined nodal
points. The boundary code and F are set agual to zero. An
auxilisry non~zero punch in column 6 or 7 causes the/boun-
dery code of the node defined to be reproduced until the
next rode is defined; the force is distributed on 2 straight

line with egu2l increments.
. ELEMEYT CAEFDE /6IS, F1C.0/

Cne card for each element

Columns Item Format
1-5 Element b g
6-1C Node I I

11-1°% Yodae J I
16-2C lode X I
21-2¢ Node L I
26-2C Meteriel Identification I
214G Angle in degrees between X

/or R/ &nd principal permeabili-
ty 1 direction /anticlockwise
positive/ F

Flement Cerds must be in alement sequence. If element cards
are omitted program automatically generates the omitted
information by incrementing the node values of the preceding
element by one. The materisl identification and angle nfe‘,
the ssme as the preceding element. The last elemen% card
must 2lwsys be supplied. Tre weximum diffarence in node
values must be less than 4C. Nodel sequencing I,J,K,L is
counterclockwise around the element. Triangular elements
are permitted by setting the last node point to any of the
preceding three value /i.é.I.J.K.F./




F LISTRIBUTED FICW CARDS /2Tu, F1C.0/

Cne card per element boundary where flow rate is

prescribed.

Columns Item Format
1-5 Node I I
6~10 Node J I

11-2C Flow rate alongvboundary F

Note - Boundary conditions for nodes I and J must
be fixed flow /i.e. columns 8-1C on Node Cerds =

wirus nucber/
G FRTF SURFACY IESCRIPTION /15, Fic.Co/

Cne card for easch node whose position cf Free Surface id

urknown. Limit of 4C nodes.

Columns Ttanm Formet
1-t Icde Number I
&-15 Correction Dirsction in de-

greeas with respect to x-axis
/anticlockwise positive/ F

Correction dirsctione must ba slong material interfaces
if they exist; otherwise any convenient direction will
do. Boundary condition for node must be fixed flow
/i.e. columns 3-10 on Lode Cards must equal negative

nurber/

CUTPUT INFCRMATICX

The following information is developad snd printed by
the program:
l. Keprint of input data.

2. Fodel point pressures and equipotential vslues.
2 g
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7« Element Flow rates at the center of each element.
4. For free surfazce problems the mesgh correction

is printed for each iteration.

FROGRAM USE: The progrzm uses overlay of subroutines to

fit in%to 112K memory. A disk is used es a scrstch pad

using file nurbers 8 and C.
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