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ABSTRACT

This report presents the computer program corresponding to the
method of design expounded in the Ship Structure Committee Report SSC-
215, 4 Guide for the Synthesis of Ship Structures - Part One - The
Midsrip Hold of a Transversely-Framed, Dry Cargo Ship. The program
consists in an executive routine, called 7raANsHIP, and twenty seven
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INTRODUCTION

This report presents the compuler program corresponding to
the method of design expounded in the Ship Structure Commitlee
Report S5C-215, "A GUIDE FCOR THE SYNTHESLS OF SHIP STRUCTURES -
PART ONF - THE MIDSHIP HOLD OF A TRANSVERSELY FRAMED,
DRY CARGO SHIP', The program consists in an execulive routine,
called TRANSHIP, and Lwenty seven subroutines arranged in alphabetical

arder. These have Lhe following nanmes:

1 ASPECT

2 BNMAT

3 COSTING
4 DOCUMENT
5 EV

& FRAME

7 FSHAPE

8 GEOM

G GRILLAGE
10 INPUT

11 INTERMED
12 LONGIT

13 LONGMAT
14 MATINV
15 NTPLATE
16 PLATING
17 REACT

18 RTPLSUB
19 SECTION
20 SHaAPES

21 SOLVE

22 STEP

23 STRESS

24 T

25 THETA

26 TRANSY
27 XLOAD

For each routine, the following iterns are given:

a) Description
) Notlalion
ol Listing

dl Flow Chari

Appreciation ls expressed {or the help received by Mrs. Linda

Drake for docurnentation of the program.
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DESCRIPTION OF INPUT

Input data are introduced as follows:

lst Card

NN
|

==
o "
R N

1t
{

I

r
|

L
I

IRrLI, = 0
eit.,L - 1
oG = 0
IHOG = 1
NI

2nd Card

NDECKS
KPANELS
TLENGTH
BIEAM
DRAFT
HMAIN
XLHOLD
XLHATCH
HATCH
HFEFLOOR

3rd Card
TwEENH
dth Card
DKLO
5th Card
YIELD

E

PRM

Hth Card
HRATE
DOLLPIRP

WPRICE
TWI

Format (9 1 5)

Center Keel only

15 Canter Keel
= 1 Aeel

? Qide Keplsans nls
Sige seglisons piud L.aent

L

4 Side Keelsons plus Center Keel
6 Side Keelsons plus Conter Keel

No pillars

Pillars included

Sag case

licp case

Number of iterations

Format (212, BF8&, 2)

Number of decks (double bottam cxcluded)
Number of bays

Ship length(ft)

Ship beam ({t)

Ship draft (ft)

Ship depth (ft)

T.ength of hold (ft)

Length of hatchway (ft)

Width of hatchway (ft)

Height of floor {ft)

Format {7 10, 3)
'"Tween deck height (ft)
Format (71 10G. 3)

- - ) , . -2
Uniformly distributed deck loading(1lb in )
Format {3F 15, 2)

-2

Elastic limit of material (b in )
Young's modulus of material (1b in ) 5
Criterion of primary stress intensity (1bin 7)
Format (7% 10.3)

-1
Labor rate (dollars hr ")
Plate cost {(dollars 1bh )

Welding cost (dellars b )
Time-weight factor (dollars b )

-3
Matlerial density (1b in )

Format (F 10.2)

Frame spacing {(in)
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sample input values used in the computer runs for the WOLVERINE

T are as follows:

20 1 10 (1)
I

74 1 496, Tl.5 30. 43.

100, 33. 20.

[¥11
1

(2]

|
rq.og, 9.62  9.63 9.63 0. 02

faaooo. 30000000. 19000, (5
(4. 0.065% 3.  0.02 0,283 ()

30, {7

Tranship is the executive routine. It calls all the primary sub-
rottines as needed and makes any computation necessary for transition
between them, A general Flow diagram of all roulines is given starting
on page 17, A detailed flow chart of TRANSHIP bepins on page 19.

A listing of terms common to all the routines precedes Lthe flow diagrams
for TRANSHIP, while those specific Lo a given subroutine arce included
with the description of that subroutine. In all cases, the appropriate
mathematical symbel from the basic report SSG-215 are given when

applicable.
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Notation
Mathematical Symbols to FORTRAN

Definition FORTRAN
Term

Spacing of frames and floors, or side

of plate rectangles (input) A
Frame spacing AAA
Dislance between longitudinals B
Effective width of plating EFFw
Eifective breadth or width of plating EFFBl, EFFwL,
EFFBR
Height of floors (input) HFLOOR
Time - size factor 4 {H)
Weight per inch of vee weld F1{H)

Weight per inch of contiruous double
fillet weld F2(H)

Weight per inch of intermittent

double {illet weld F3{H)
Time - weight factor TWr
Thickness of plating THIKK, THIKK!
Wave height WAVEH
Ilourly rate of labor {input) HRATE
Grillage matrix AX
Effective area of plating APE
Beam of ship {input) BEAM

Boundary matrix used in grillage
calculation B

Combined cost of plating, labor
and welding per inch of ship length CQSTS

Total labor cost of erection
and fabrication XLARBOR

Total malerial cost PLCYSL



Mathematical
Symbol

C
w

D

i,j

Definition

Total cost of welding

Depth of ship {input)

Young's modulus {input}
Draft of ship (input}
Second central moment of area

Second central moment of effective
plating {about the faying surface)

Second central moment of plate-frame
combination

Second central moment of
transference

Stiffness factor
Ship length {input)

Number of weld seams in inner
bottom

Total weight of hull structure
per inch

Influence coefficients

Aspect ratio parameter

Specific weight of material (input)
Joint rotation

Normalized effective breadth

Criterion for primary stress intensity
{(Lnput)

Secondary siress intensity in longitudinal

direction

Secondary stress intensity in transverse

direction

FORTRAN
Term

XIPE

XIPFX

TLENGTH

NSEAM

WBAYTOT
ALFA

BE, B2

sSG

T

ELl, E2

=z
3

PSL

SESL



Nathematical
Symbol

2xf
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Definition

Secondary stress intensity in the
longitudinal direction in the flange

Secondary stress intensgity in the
transverse direction in the flange

Tertiary stress intensity in longitudinal
direction

Tertiary stress intensity in transverse
direction

Critical buckling stress intensity

Maximurm hending stress intensities

in the longitudinal direction (at the middle

of the sides) when the compressive
stresses are of such magnitude as to
cause buckling

Maximum hending stress intensities in
the longitudinal direction when there is
no Cormnpressive stress

As SIKXB, bul in fransverse direction

Maximum bending siress intensities in

the transverse direction when there is no

compressive stresg

Factor depending on aspect ratio in
equation for SXBP

Factor depending on aspect ratio in
equation for SYBP

Distance of neutral axis of plate-frame
combination from center of plate

FORTRAW
Term

FSESLI1

FSEST1

TESL

TEST

CRITB

S5IXB

5XBP

SIYB

S5YBP

PHIIL,

PHIS

CHI



FORTRAN
Term

AA
AAA
AFAC

ALFA

BB

BrEAM

cC

CN
CODE
DEFL
DKLQ
DPLLPP

DRAFT

EFFBL

EFFW1

7
Notation -
FORTRAN Symbols to Mathematical

Definition ] Mathematical
Symbol

Spacing of frames and floors, or side

of plate rectangles (input) a
Storage location for A

Frame spacing a
Scale factor = 1.0

Influence coefficients o

i,J
Loading (life and/or hydrostatic load)

Cross-sectional area of transverse material

Grillage matrix A,
i,

Distance between longitudinals b
Boundary matrix used in grillage calculation B {x)
Storage location for B

Beam of ship (input) B
Coefficients of characteristic equation in
descending order

Determinant of grillage matrix

Code = 1 fixity of plating

Code = - 1 simple support

Deflection

Uniformly distributed deck loading (input)

Dollar per pound of plating material {input)

Draft of ship (input) H
Young's modulus (input) E
Effective breadth of plating b
e
Effective width of plating b



FORTRAN
Term

FIXCODE

FSECL®

FSECM@D

FEFCTR

FSESL

FSESLI

FSEST

FSESTI

GFP

GN@T

GNNT

HATCH

HEF1{)

HF LO@R
HMAIN

NNEUT

HNTX

HRATE

-8-

Definition Mathematical
Symbol

Flag denoting ideal fixities of the inner-
bottom structure , = - 1 fixed support )
= 1 simple suppert

Frame section modulus in longitudinal
direction

Required section modulus

Frame section modulus in transverse
direction

Maximum allowable secondary stress
intensity in lengitudinal direction in flange

Secondary stress intensity in the longitudinal

direction in the flange st

Maximum allowable secondary stress
intensity in transverse direction in flange

Secondary stress intensity in the transverse

direction in the flange cny

Grillage pressure load

Number of oil tight double bottom
longitudinals

Number of non-tight double hottom

longitudinals

Width of hatchway {input)

Plate thickness if the plating is fixed along
the edges of the plate rectangle (I = 1
indicates boitom shell, 1 = 2 indicaies
innetr Lottom}

Height of floors (input) d
Depth of ship {input) D

Height of neutral axis of the midship
section

Height of peutral axis of beams

Hourly rate of labor (input} r



FORTRAN

Term

HS1(I)

HWEF({L)

HWES(L)

HWS(L)

IBT

TH@G

h
Y

P!

1ILG

IPILL

IPLT

-G-

Definition

Plate thickness if the plating is simply
supported along the edges of the plake
rectangle {I = 1 indicates bottom shell,
I = 2 indicates inner bottom)

Thickness of oil tight floers (L = 1)
or oil tight double hottom longitudinals
(L. = 2), fixed along edges

Thickness of oil tight floors (L = 1}

or oil tight double bottom longitudinals
{L = 2}, simply supported along one long
edge fixed along the other

Thickness of oil tight floors (L. = 1)

or oil tight double bottom longitudinals
(L = 2), simply supported along edges

Limiting index on innerbottom

Code = 0 Sag case
Code = 1 Hog case

Code = 1 Center keel only (input)
Code = 2 2 Side keelsons plus center keel
Code = 3 4 Side keelsons plus center keel

Code = 4 6 Side keelsons plus center keel
Limiting index on side shells

Code =, 0 No pillars
Code 1 Pillars included

Number of plating items

Code = 1 Bilge
Code = 2 O.T. Floors
SLoda 5 3 N T Flaora._ .




FORTRAN
Term

T T s
Aedlaia A

LONGLAB

NBBG

NDECKS
NG

NNT

N@C

N@T

N@TS

NSB

ZLATILAB

OO0
o

juFgy o'
o o
H |

H
G

=10~

Mathemati
Symbol

Definition

denotes longitudinals
denotes transverses

Labkel Feor Longitudinals

s w oo

(%3

Keel

Side girders
Fourth deck
Third deck
Second deck
Main deck

1 double bottom longitudina
corresponds to 3 double bottorn longitudina
corresponds to 5 double bottomn longitudina
corregponds te 7 double bottom longitudina

corresponds to

Number of decks (input)

Number of longitudinal girders

Number of non-tight longitudinals

Code =

1

(4%

inrestrained frame deflections

at girder intersections

Influence coefficients

Frame bending moment distribution

Number of oil tight longitudinals

Code =

1
2

Bulkhead Bay
Hatch Bay

Number of unsuppoerted frames in

bulkhead bav

Number of [rames in hatch

Circle ratio

Label For Plate Elements

= Double bottom
= Inner beottom
Fourth deck
Third deck

= Second deck
Main deck

R R N T SV
It ol

-1
i

hay

First side strake
Second side strake
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C s Mathematical
FORTRAN Definition Symbol
Term
9 = Third side strake
10 = Top side strake
11 = Bilge
12 = Gil-tight floor
13 = Non-tight floor
14 = Oil-tight longitudinal
15 = Ngon-tight lonecitud
15 Non-tight longitud
PPP Concentrated loading
PRHEAD Pressure head
PRM Criterion for primary stress intensity linput) U‘,
PSL Primary stress intensity (design stress a,
intensity)
RABI Bilge radius
RL Qutput argument from EV for adjoint of matrix
R@GT Array of real roots of characteristic equation
SESL Secondary stress intensity in longitudinal OZx
direction
SEST Secondary stress intensity in transverse crZy
direction
SG Specific weight of material (input) v
SHMAX Critical buckling shear stress
SMAF Second central moment of area I
SMALIL Second central moment of area of
longitudinal girders
SMATI Second central moment of area of
transverse framing
SM@DI1L1 Section modulus to the plate of longitudinal
girders
SM@DL2 Section modulus to the flange of
longitudinal girders
SM@DTI Section modulus to the plate of transverse
framing
SMPDT2 Section modulus to the flange of transverse

framing



FORTRAN
Term

S5

SUMAREA

SUMAREAL

SUMAREAP

SUMML

SUMMOM

SUMMP

SUMSMA

SUMSMAL

SUMSMAL

SUMSMAP

TESL

TEST

THIKKI1

TLENGTH

TRANLARE

~12-

Mathematical
Symbol

Definition

Spacing of stiffeners
Total cross-sectional area of plating

Total cross-sectional area of all webs of
longitudinals

Total cross-sectional area of plating of a
ship section

Total first moment of area of longitudinals
about neutral axis of ship section (neutral axis
from previous iteration or assumed)

Total first central mornent of area of ship section

Total first moment of area of plating material
about neutral axis of cross section

Total second central moment of area of ship
section

Correct second central moment of
area of ship section

Total second central moment of area of
longitudinals of ship section

Total second central moment of area of
plating of ship section

Tertiaty stress intensity in longitudinal U3x
direction

Tertiary stress intensity in transverse U3y
direction

Thickness of plating h
Ship leagth {input) L

Label For Transverse Elements

= Oil-tight floor

= Non-tight floor

= Fourth deck beam

= Third deck bheam

= Second deck beam

Main deck beamn

= Innerbottom to fourth deck frame
= Fourth deck to third deck frame

= Third deck to second deck frame
0 = Second deck to main deck frame

oD o~ O U W DN
1



FORTRAN
Term

TWEENH

TWF

VS
Vv

VY

WAVEH
WEBLI1

WPRICE

XFL

XII

XKKHQG

XKSAG

XLHATCH

XLH@GLD
XLL

XLPANEL

XMANH

XMMT

XNG

XNST

YIELD

~13-
Definition Mathematical

Symbol

'"Tween deck height {input)

Time-weight factor (input) £({ w.)

Array of shear coefficients

Array of slope coefficients

Array of moment coefficients

Array of deflection coefficients

Wave height h

Web heights of longitudinals

Cost of weld material per pound (input)

Length of stiffener (between joints)

Maximum field bending on longitudinal
elements

Hog coefficient in equation for wave
bending moment

Sag coefficient in equation for wave
ben

ding mameant
1ding maoment

Length of hatchway (input)

Length of hold between two bulkheads {input)
Length of longitudinal girder

Length of bay

Number of man hours per square foot of
the "equivalent surface'' of the structure

Maximum field bending moment on transverse
elements

Number of double bottom longitudinals

Number of non-tight floors or frames
per bay

Yield stress intensity (input)



FORTRAN
Term

ZL

ZP

~14-

Definition

Vertical coordinate of centroid of
longitudinals

Vertical coordinate of platings
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CALL BENMAT(RK, 2, BZT
CALL RNMAT(ax, 3, pd)

1170 calu wUnall (A%, &, XL 278007
CALL ¥LDAD €Ax, 1, xLl,xLLJ
L NES=NSE-1
IFONSS, LT, 1) 93 Ty gsus™
Agu@ CONTINOGE
1410 CaLL SOUVE (b1,32,d2,493, %L1, kL2, MUUs, NSy, N
[F{NS5=133601,5950,46u1
5950 CONTINJE
__DD_179) I=g,NG__
VI ==YV /EAXINIT)
_VStI1==V5(1)

L=V (D EATOCTY
_ 17" CONY]MyE
G TO 1460
_3606 D0 3607 I=1,N6
Vot =-viTa/e/xfully

FEZKINCIET T T

_ 3607 CONTINYE

36A1 IF(NSS,GT,0) 63 TO 9871 —

_l480 CONTINQE e

: L N
G __GRILLAGE MEMYEK CALTZULAT|UN

NS3z4 T T T oo
LF(NSS, Fil, 0, ANY NG, GT,0)  nd3=g
NSZ=NS+? T T T

NEA{4)aNS?

DO 36n5 J=1,NS3

_____________ ,,,,“__§Iﬁﬁ,EQEAI[HNj_f_:J*iusZ [
IF(NSS, EQ,NY  PRINT 78 T T
T8 FORMAT(/,* HATZH  3AY ,/)
IFINSS,EU, 1) HRINT 77
77 FORMAT(/, =

DO 96272 l=s1,NG
NO $n27 K=1, NG

————_LALL REACT NG, AXH,PPP, W UEFL)
DG 8319 |=1,MHd4

RSL9 TF(SHMAX, LT, A33(FP3(T11}17
NOC =3

SHMAXSAGS(FPP(IYY

Mo, IRILL)

N1=NM

[Fets=u,uT, 1) 50 T3 vs3b

PPR{RIZPBI(Y)

PPP(5YabPP(4)
LIS FLL TR

PRPLII=PPE(2)

PPE(2Y20,
L. _NiszNdej i e I
9736 CALL FRAME{SMAF yNUa Xk L UL, Wi, 002, o PPP, ek, N1, NUTS, NUC W KR, NBM
3605 CONTINUE
3001 CONT[NUF
L IFANSS,LE, 0D
on H3nL I=1.nG
V_(lrsy (Dyebsxlitls

U TD Seio

301 CONTINYE
GO TO 380}
el COnTINMUE D e -
XJh=3Se(NSH+1)
IFCNSS, ED 0y AND NG 6T Lall STEPCANMNSZ, NS, AJAsivEM) .

L __STRESS calcULaTloy
) CAlLL “STRESST
[FINN) 8402, 8482, 325
TR4NT TIFUNY BAMG, 040, 354
23 KKM = KKM + 31
KKMM = 4
IFIKKM = KKMM)328,8524,0400

NN

NOIT=NOIT#1
TF(NOTT,GE, N1}
GO TO 347

G2 TU =400

L=t S
€ INTSRAFOTATE FIXITY TALCOCATION "~
PRINT 2221 ¢ 1xXCUDE U
7271 FORMATO = FIXCODE = *,+r3,1/7)
2272 FORMAT( » »,A8,F4,1/)

TTTTTORTE63E TE1LIB
9632 PRINT 2222, PLATLABCI) 20DEL]) : o _ .
CADEL TR 1 SO T A561
= THINKL(L,1./)
THIRKL(Z,1a8)




Macr- Tow Diagram - No Loops Showrn

TRANSHIP

DO 8502 1 = 1. iPLaTe
#5012 CODR({1} = -1,0

TGN TD 343 o TIPSR
8501 HS1UD) = THIKKIUL,1,4)

ASL(2Y = THIRKI(Z,1,%]
_ HES(1) THINKICI L, 1.n)

ALt
$999 CalL BOCUMcNT
SECTION

Tagd TFORMAT (2Fin,2)
326 _FDRMAT( v KXM=»,[3/)
9139 FORMAT (1md, 10K, 154 ETuTR, EQUT 77 54y TRTREELT 9ELe, 5T

TAT (AR0410%e Sh ROVT(lZ.dni= £15,5)

DQCUMENT

GEQ@M

PLATING

— ASPECT [
NTPLATE

TRANSV - SHAPES - FSIIAPE
LONGIT - SHAPES - FSIHAPE
LONGMAT

_['[.-
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DANTNS ‘TNEINMINOILOES TIVD +

+ (ON“GSN “HSN TIX “TAX ‘[N “MI

‘DIIN ‘DNICNALF) LOINT TTVD

}
||A|ﬂ IN “OQHI

I LSELL M dvEd

0 = LOANM

1 = (1)HEAPD
i = ¢XN *
T - = 3APOXIY
. 0 = INNGH 007l = 14V
0+ SOON 0 = LION

WY /ONIANAE = DENTNS
00061 - WHdd

UOIIB[DATRD - (31eyo Moy pPIliRISp) AIHSNY YL Weadolq
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— —— —— D3 I 140

NxX2 = 0
PRMI = PRM

HNEJT =
0. 5HMAIN

PRM! = PRM*=(HMAIN -
HNEUTHHNEUT

¥
1

!

PSLL({I) - PRMI={(IINEUT - ZP(I)}/
(HMAIN - HNEUT)
PSLLI{I) = ABSF(PSLLI{)}

] PSLL{I) = PSLL{I}*
XKHQ@G/ XKSAG

Grillage Joint
Calculation

NES = 3

[

CALL GRILLAGE (NDECKS, HATCH,
PRHEAD, BEAM, HFLQOAR, AAA,
ALQAD, SMATL, SMALL)

1
’—D——i D@ LLL = 1,NG

RGGT(I) /

\ Print RO@T Array 7 @

WﬂmJ,/

Grillage
l_;—-
CTALI. BNM.

CALT. BNM,

CALL BNM:
CALL XLQAD 1

CALL XIQAD{!

i

NSS =



()
i

1 + 2/2¢8N

Jutag
= {g)VSN

\:,ﬁ«wm AVEHMTIOd .,

¢SN'T = F @d A ¥ = €SN
{WEN ‘ITX *
‘ZSN MM XV JILS TIVO _
2SN = (¥) VSN UOTIR[UI[BD
- asquiay 2Tei(TID)

(MAIX/A/(Ha = (DA _
(sA - = (DSA

(AT /A/(MAA

M

1
—i
(9]

1

\m%:m HOLVH, Wulig /

Z + SN

(£) VSN (arx/a/man = (DAA *
(Z)VSN (Nsa - = (DSA
{T}¥SN (naix/a/ma - = (MA

= 7SN

rrx uird

g5 (IO ALVOTA = [IX
1 - M¥ = 0f
{r}wSN = MM

(11147 ‘WEN ‘SSN "SOON f2IX
X ‘gg ‘g ‘ed” 18) AATHS TIVD
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{1 + HSN)%SS = ¥[X

————

(MOTX+FlDAA =
(IMATX T+ (DA

TAA

_
_
A *

f

DNT = I g

SIL

0 > SSN

.
[

HAONILNGD

!

-1

mv«;

(WEN "33 “ZM 'OPN
‘SIGNIN ‘T ‘D'ddd "dH'Z ‘T ‘Tm
IQ T TAX TN TAVING) ANV EA TIVD

}

1 + DN = 1IN

(Vddd = (g)dda
{£1ddd = (hddd
(Fddd

(s)ddd

0 = (2ddd

{9)ddd
{(9)ddd

=SS
W

(Ilaad
= XVWHS

oN
i<
odah

N = IN
£ = DON

{(Iladd >
XYIWHS

DEEN'T = T @

0 = XVWHS

|

(TATT ‘M ‘ddd ‘gXY¥ ‘DN) LOVvHEYT TTIVD

mhe—

(M DVATY = (M'DIdXV

!

DN =

M @a

}

ON'L =

1 ¢a

sax
é D




CALL STEP {
y NSz, XJA, NBM)

‘2
[

AX, N5Z,

Stress Calculation

& CALL STRESS (N, NN) l

KKM = KKM + 1
KKMM = 4

SESL{2} = SESL(1)
SEST(2) = SESTI(1)

!

N@IT = N@IT 4 1 l

Intermediate Fixity Calculation

\ Print FIXCPDE

$

HFL(1} = THIKK1{!,1, K}
HF1(2) = THIKKL!(2,1,K)
IrL = ITR + 2

iIL = ITR + 4

HWEF{}) = THIKKL1(IFL,1,X)
HWF(2) = THIKKI{IIL,!, K}

i

FIXC@DE = 1.0

!

f
l_?_l D@ 1 = 1,IPLATE
j_

1 L CODEID = - 1.0

[

&)

HS11
HE1
HWE
HWE
HWI
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1. Subroutine ASPECT

a) Abstract:

Subroutine ASPECT is called from subroutine SECTION. It calculates

the aspect ratio of all plating and calls subroutine PLATING or NTPLATE

as appropriate.

k) Terms specific to this subroutine:

FORTRAN Definition
Term

Al Side of plate rectangle used to
determine aspect ratio

Bl Length of plate rectangle used to
determine aspect ratio

LCODE Code 1 denotes non-tight floors

0 denotes non-tight longitudinals

i

n



STTEROUT INE  AGFECT
CoMMONTLENs  TiLeNuTH

CORMINJ e/ DeF 203 77
COMMON /E/ 1BT.c

, 1HUG dHABL , XKS AL, XKHIG

7EDHWUW'JETWAJQTVDEU?SJI’EKTEIPSL‘PRﬁjHHITN.RNEUT.TESL,TEST,SESL;

1 SEST, Ko ANELD  BEAM, XNG,HATCH, THIKK, THIKKL ,cFFER.EFFRL,

7 gppw.grru1,HrLUJR,[ACEWFTTHIKx;tpau.wta,wkaTTYIPFYTCHTT T

3 %15, GRFATL HYALL,540DL1,WEBLL,SUMAREAR ,SUMAREAL s SUMME, SUMML,
- ?’77'EQEE.SUﬂﬁPEAiSu%nﬁﬂ.uﬁC{xPlNEL;iEA¥LP;stTaNST.llk.

5 ATR,BAYTH, SUMAT, SIMATRILLGX, Y1l WHAYTH, XLAGUR, PLEUST,
'_’77F'__EGST]TOSTETV;SﬁﬁTauVNT.KNEUY.SURaH]V]SuﬁgﬁAL.SUHbHArCUUE.

?unvEH,PRnEAD,UHAFT,AanU.!LHULU,XLFANEL.AAA,Bdﬁ.AA,dU.utLTtSL.

L suﬁéﬁii;7FTZITTIG.iﬁ?a[i;hSiT‘”sﬁiTi,sﬁﬁﬁxi“' e o

252,52 AREA(L7,5),Tas
TTUEYLEFBR{IZ 21 AREATLLLZ,

DIMENS{ON 29(17).S:SL(l?labtthi!JaTtéLll?);TtSTili)aKNﬁ(}?.1HlKK(

FTHIKKITI7. 2,57, EFFBROIT TG EFFWILT),
ENHOSY, SMATI(12,255),5M00T1{12,2: 905 THIKX{12,2
72550 WEH1(IZ 245, SMALE(1 7,205 ,5n00LL¢LT,2

EFFEL(17,2,25 eFFwl(2?

4,3},dFHLl(?.Z.é),AK&nLl(7.2:5!.SUMAHEAPKB}.SUHAREALlD).bUMHP{B).SU

SMML(ST.SUHANtﬁ(?J;SJHqJWIST

AlsAA
TF(ANEDT,LE, 0.2 = AMALY, w0 TU 11
PRM zPRM * (HMAInemNpyl)] sANEUT

TWPL (ST, XUFAREL (5 SUMWTRISTaw TRE120, 2L
6(7:.Tlnn1c1/,b)LgouEtg/l.gggyn};j).bquan}sl,;qmsnagtb).buMSMA(b:

11

206 111 T=1,IFLATE

PSL zPHM *(ANEYT = ZPLL)I/(HMAIN ~RNEUT)

PSL=ARSF (PSL}

154 ZPC1Y ,LT, <NEUT ) PELIPELFXKAUG/XAS AL

SESL(Ty=AHSFISESCOIN) 7
SEST(13=aHSF (SESTCIN)

TESL(j) = YIlelLd = PSL

TJEST(I) = ¥lELo =Se3TO)Y)
TFETESTC(LI LT, 400, TESTLI}
1F{TESLELD, LT, tau,) TESLUL}

DA TI11 K = RoKFANELS

DO 9111 J3142

= 300
F Sl Lo = 390

Y
.U',

« SERTUIY

T T T IFUAZ4NUECKS=TITI60, 90U, 59

30

ALERA
B13H3

[F(1=NDFCXS=1BTI58, 30,312

TT SR TF(I-TaTiELNR1, 50

51

CORT I NUF

c

g

TTRYT s {REAM-HATCHI®I, S

GO To 919
DFEKS_
CONTIRUE

G0 TQ (55456)d

GO TO in

1]
19

at2

B1sHATCH

CONT [Nk )
G0 T3 919

AEHS

F1DE SHELL
INz]=NpFCKS=1HT

-
e

TF{J,E0, 87 W0 TU WL

T TT 519
%9 }P_T=]1-PNDELKS=13T
CTTIWIKRODY STHTRE(LE
1F(J,EQ,2)  ul Tu 9111

T AT 6B by, Fo LB IPLY

&7 CONT[NJE
__._Lacl Aliuk

EFFRRITY = &
EFFw¢ly = &0

€

c 9,7,FLQARS
Ag A1=HFLODR
¥1=48

=74,

13

SFST(I} =
SESLuLY =

¢ NTFLOODH
LCODE=1

b4

9w azsTiy

CaLL
GO TQ 119

o B, T LONGITUTINALE ™
__75 B1zHFLJIOR
A1=AA )
TESLCL)

TEST(L) =
SE5TIIY =

C wTLANG

117 LGOUES(Q
caLL WTF
30 70 119

GALL PLATING  (a1,31,1,d)
THIRAL( T4 daKy 2TalR&C]d
EFFR10T Je K} HAXRIRY

NTPLATE T+ Js Ahs TP LUORPOL, THIRK Y TcLiyk e

EFFWill,Jda%) = EFFWlL)
CONTINUE

RETLRN

TTTERD

CUDE ANG Y BEAM, CUDE)

_92_

NTRLATECL, 0, A8, 5t LOORSFSL, THIXKL Y IELD,ELLEODE(ANG, BEAM,CUDED
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THIKKI(I, I, K) =

= THIKEK(IL)
EFFBI(I, T, K) EFFBR(I)

EFFWI{I,J,K) = EFFW(I)

ID = 1 - NDECKS
- IBT

J
Deck Pancl Quthoard T
of Hatch Side Girder °
-
Bl » (BEAM - HATCH) |
* 0.5 '

CALL PLATING

Yes

No

l E ] (AL, B1,1I, T}

4

Botton shell and
1 inner bottom

Bl - TWEENIH(ID)

f

CALL PLATING
tAlL,BL, I, T}

v

Deck plating

4

—_—

{

CALL PLATING(AL, B1,1,.0)

THIKKI{I, T, K} = THIKK(D
EFFBI(L1,K) : EFFBR(D
EFFWIL{{,J, K} = EFFW(l)

B—-— CONTINUE  |— &

3

CHNTINUE -

A
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2., Subroutine BNMAT (A, B, M)

a) Abstract:

Subroutine BNMAT calculates the houndary matrices used in the
grillage calculation called from subroutine GRILLAGE, SOLVE
and STEP.

b) Terms specific to this subroutine:

FORTRAN Definition
Term

A Grillage matrix

AL Characteristic matrix

M Index of Nielsen function
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3, Subroutine COSTING

a) Abstract:

Subroutine COSTING is called from program TRANSHIP. It calculates
the weight and cost of all transverse and longitudinal members, as well

as all welding and labor costs. The overall weight and cost of hull
structure per inch of length are then determined.

b) Terms specific to this subroutine:

FORTRAN
Term

COSTS

F1H)

F2{H)

F3{H)

F4(H)

NSEAM

PL.COST
TWELD

WBAYTOT

XLABOR

Definition Mathematical
Symbol

Combined cost of platine, labor
and welding per inch of . 'ip length C

Weight per inch of vee weld f. (h)

Weight per inch of continuous
double fillet weld f (h)

Weight per inch of intermittent

double fillet weld 53(11)
Time - size factor f(Ai)
Number of weld seams in inner N
bottom g
Total material cost C

m
Total cost of welding C

W

Total weight of hull structure
per inch 5

Total labor cost of erection
and fabrication o
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a4%1

EH

253
475

413

313

AT G R E]
TTLE
sLng o=
M3 BROMOSL+CEL O]
Tl =T adealedTL )
JTE uF
FIUT 99

FURATL,
LAVt #0 /)

At A9 I=21,1%

AT @3 PLATLASCTIY»wZLD0T)y cUTTSODY o Sol ) wTiL ]
2iINT A8 sAELDLAUTTL, SUMCSL 2 Saqcat

PDEraT g3
FAR e Tt/
THAL CANHDUNS
3 haks I=1,1n

PELET 233 TAANLAILD), ATR4DY,WsaTUL)a ST (1)
BT GRG,SUMKTRILY SJmaMaTs SUMGST
LOMGTTUDINGLS
b= & LG
CTy=FAladtal1tleza10)
: SLLzsMOS 4« CSLL(T)

NIy = xNG{TY e TAl<Rqtla1e1)
SanEatl)E AREAL1{T 1, )% XNG(])
S Anatk =3MSa%kE +5aRZaL (1)
wzlDbLy + i&LJ.l[J

NP Te MELIDR«F5(THILKI(],1,1) )
AJTTT o+ UTTS
AFLTY o« wELD(D)

[V IR ¢ VIR SN ¥

SEAM WELD dUTT w9 MANHDURS LR

TRANSVERSES #,7/ /7,
¥,/

g/ N WELD MATER

I

5,

19T 33t

FOmE T/ K LONSTTUDTNALS
TN CTARTIVA

0743, 1=3, 16

ST o933y LUNG ARt D)4l CSLLt] )
PANT gab ,vRELDLL1.SIMIS L P SUMS A
FTavYLY x SAREALI*SUMDARE

AGAYTOT = ASAYLD + dBAYTH

SLOOST =t PP w WHRYTOT

Tepid o AABlplrAE 0Ll ¢ b T1esUMA AT v ARy
Tarl 321, 3wTabL0

SlGMaL = Rur CST+5UMIS «SUMOS L
LA 'RESIGHAL *mRaTE +5JMGT AN

*aSll e wWEL|) MaN

PSAAFAL{T)

TO3TS= PLCONT +» XLA3GI » Tabll
SRTT 20, A D ANAYTI, DA
FATT 20y adAY P R3AY T35 5MAL

PIINT QAL L HRATELDILLF,APRICE, 5
EARMATE w LARDH RATS 2w,k 40 ,3,% J0L AWS PRER nlyk o/
T PLATE COST 2w, Fidads¥ DJiLLand Her PUUND */
* AELD COST =«,F10,3,% OniLanS PER POUND */
2 + DENSITY sh,F1a, 3,0 POUNDS PER CURIC INCH=/)
FORMAT( /S un ATy LONGy Ze,F15.2/.% AT, THANS S%,F 10,2/
1 B UF A s, Fl0,2//7)
FARMAT ([« w, 48 ,5F13,3 3
FOReMaT (= TuTAL *a3E14, 9}
ARpNT 418, CUSTS,PLIUST,XLaHOR, THEL
FARMaT( 1Hy, e ToTal COST -e,F10,2/#C05T OF PLATING z+,F1p,2/
10097 OF Las0R =w,k10,2/%0dST OF welyihG s+, pi1p,2//)
ReTHRN
ENR

A

Subroutine C@STING

Enter

GNNT =
IBT = 2
SUMSTAN = 0

SUMSARE - 0

XNG(1) - GNG@T

SAREAl =

¥
\f&mt”cOSTBREAKDOWN“

{

XMANH = v, 45
SUMWMAT = SUMCST =
SUMCSL = SUMCSLL = ©
WBAYTR = 0

¥

[N ;
A DP® K = 1,KPANELS

SUMWTRI(K) = 0

Transverses

t

{D@ I=1,ITR

WTR{I) = AREATII, 1, Ki=

J =1 ’
‘ BEAM*5G

WTR(I} = WTRI{ID)
KLH@LD*2

I

WTR(I} = WTR(I)
XLHQLD*XNST

|

e
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9Ll - I = L1d1

o __

(IFTIM + IVHHEVS = [VHEVS

Z(1 1 "D IMATHL} A

= {DaTIM
D82 (M T IMMILL
#(ANHNIIML = (ITIM
209/ D IMAIHL) 14
#{ANDHNIIML = (IISLLNE
20T ' IMMIHLIST
+H{ODHENTAML = (D180
71 - 1 = d1

(I7TISD + TISDWNS = TSOWNS _
(MATIM + TTTEM = TATTIM
(DSLInd + [1LO9 = [LLng

f

*WYISN (NaTam

DG4 ‘1 'THMHIHL
VAT = (1)TLMm
ZLIWVHY - WYASN

U1 T D EHIHL)S T
#WVHId = {1150 _
WVYHAIX

(11D IMMIHL) 1.3 ‘

(T'T'DIMATHLI 1A = ()§1Lag _
09€/NYIELD - WVAaX

HIVILI'L = 1 SQ|T l_

0

0 = 8Lind
= [LLad = TTATIM = 1a7Iam

}

sureag TeulpnitduoT

GHULMIWNS + GLAVEM = dLAivEm

VY /ADIVIWNM + LYW

A M

ALNVISD + NV
VV/ISD +
DaIM + ()AL A

VV/ZxD8 O HNII ML

M UTDILYIEY < (DUIM
25l HNEAM L #9€0 "0

AT T D TEEAMITT = (DI vIm
VV/2(QUHNTAMTL

HT T IMIVEYVIFAL = (1)18D

IVIIVSxTTOHTK /DSt
S{ANBENIAML = (INV.LSD

{(NVAHVYS
(OVIAIVS

(E)vdaaVS
F)vIUvS

EBOIY PRUNSSY

(HOIVI - W
(11 nraam)
YV /{HDL
180 B B ) RAYC S
VV/OS:{((HOL
#( T TLYE




IPLT:1* o

Bilge
I O. T. Floors

z{ 3 4 5

RUTTS(I) =~ HELB@R* Y
FL{THIKKI1(I, 1, 1))/360%n NT Floors
CSL{I) = F3{THIKKI{[, 1,1} |
smHELGOR oT
WTL{I) = m + 5 1 Longitudinals
#8G

WELD(1) =

+ THIKKI!(I, 1,K}

F1{THIKKI{L, 1, 1 )2

1 NT
Longitudinals

WELD{I} = F2(THIKKI(I, 1, 1))

1 2¥(BEAM + XNG(1)*HFLQ@G@R)
/XLH@LD

CSL(D) = 2/XLH@LD*F5{THIKKII(I, 1, 1}* 1
HFLOQ@R+*BEAM

WTL() = 0.0

WELD{I) = Z#F3{THIKKI(I, 1, 1))
XNST*{BEAM + XNG{i}*HFL@@R)
/XLHIG@LD

CSLIT}) = XNST/XLH@LD*
FS5(THIKK(I, 1, 1))*HF LO@R* BEAM

WTL(I) = 0.0

WELDI(I)
GNQ@T
CSLID = GNQT=HF LOOR*

FS{THIKKI({I, 1,1})
WTL{I} = THIKKI({[1,1)=
1 HFELQ@R=GN@GT+5G

FZ{THIKKI(I, 1,1))*

- WELD(I}) = F3{THIKKI{I, 1, 1%
GNNT
CSL{I} = GNNT#HFL@@R=

Fe(THIKKI(I, 1,1})}

Y

Print Pertinent Material
for Plates

Y

Prm! Pertinent Materlal
for Transverses

|

Deck Longitudinals

—ID(DIf 3,I1LG

(J

\Print Pertinent Material/

for Deck Longitudinals

HRATE + SUMSTAN
CQSTS = PLCOST + XLABQR +
TWELD

WBAYLP = SAREA]l + SUMSARE
WBAYT@T = WBAYLP + WBAYTR
PLCGST = DPLLPPsWBRAYTQT
TWELD = (WELDt + WEIDL! +
BUTTL + SUMWMAT)*WPRICE
TWELD = 1,03%xTWELD

SIGMAL = SUMCST + SUMCSL +
SUMCSLI.

XLABQR = SIGMAL*

Print Overall Weight / .
and Cost Figures

1

| RETURN ’

— ™
CSLL(I) = F4(AREALI{I, 1,1))
SUMCSLL = SUMCSLL + CSLL(I)

| WELDL(T) = XNG{I}*THIKKL{I, 1,1}
SAREAL(l) = AREALI(I, 1, K)=
XNG(I}*SG

+ SUMSARE = SUMSARE + SAREALI(D
WELDIL1 - WELDL] + WELDL(D)

I

CPNTINUE

U
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4. Subroutine DOCUMENT
a) Abstrack:
Subroutine DOCUMENT is called from program TRANSHIP. [t prints

out tables of scantlings of all structural members, the values of which
have been computed and stored in the memory of the computer.



ST aUT KT

goMany sns Ihey it RIS TERT 3R,
1 S5EST, AT, THTR L F P P HL,
2 EFFW, FF Gl HFLY DY, SiH, THIKE, EF e, ke, wELL NI e X, OH

3 XIS, ant-aTi, 5L U800, wERLY »5U SAF G SUMARIAL L SUBHP, SUMML,
4 AREA, SUTAREA TP KPANEL y M VLR, xNE T, aT, TR,
5 WTR,BAY T2, Pk LK, YIELD,WBRAYTR, XL ~dH, PLEOST,
6 COST,CO T IMN, G Ta GNNT QKN YT, SUSSHAR , SUHSHAL, UNSHA CODR,
FRAVEH, PRUE AT, B T a L 0AD XLHOL 0, KLFANSL s A0A, REH, A8 BB, DELTESL,

L SUMEMAT, /Y ZLa LG, ARCALL, ASX,  SMATL,EMODTL

COMMOM 28/ [T F

DEMENSTON ZV(L7),SESLOLA) o BEST{E7Y,TESL U7, TEST (LY, XNG{ /), THEKKL
117, TR0 77Dy EF e (a7 3w P AT Y EFERECLT7,2, 50, FFWe (1Y
2,25y AREA(T /L3, TeE0H5 ), SuaT4(12,2,%),5M00T1¢12,2,51,THIXK(12,2
EN VBRI, 2  AREATLOL 2,2, 2 s MBI (12,2020 s SMALTUA 72,3, SHC01L1¢1T.2
Ao WiEL L7230, 2300l L0 20 5, SUSAREAF {B), SUMARE. L {2, 50PRP{5 ), 51
SHULE5), SUMATEA(S) . 2O B) 4 WL (5) s FLPANEL (5 s SUMW TRy sy, v TRE127, 7L
EU7)aTIKKL(L /7,53, COLTLL/ I, AL0AD L7, SURSHAP (5 SUNSMAL(S), SUNSHA(S)

PRIHT 20

N=1

PRINT 200s 00 THIAK!{ 1,4 )adm1,2)0K=s1,N)
FRIMT  1.0¢ THIKKIL 20,800 Jdcl2)sK=1, N
PRINT 200 THIKKLIC 3,9,K),0=1,23,Ks1,N)
PRINT 3.0 THIKKLS 4490%)adm2,20.K22, M)
PRINT 4,00 THIKKLC D.j,«J.J=1.2>,K=1.N)
pHINT o gt THIKKLG 6,J,%),0=4,2),K=1, )
PRINT 7

PREMY t3a 08 THIKELOLLsd,€) e d=1,2).8=1.N)
PRINT Byt THIKKLC 750,80y gz1,2),K=s1,N)
PRINT Gt THIKKLC 8,J,%) ;021,21 ,Kz1,N)
PRINT 40240 THIKKLIU 930, X} d=1,20:K30,N)
PRINT  11s(t THIKKI(L19yJ,K) 21,2} ,K=1,N)
PRENT 77

PRINTY 14,{¢ THIKK1{12:sJ:4)sJ=1,2) K1, N}
PRENT 1%, (1 THIKK1{LI,J,K)ayml,2) K21, N}
PRINT 46,0t THIAKL(14,J,M) 0 d=1,2):K=1,N)
PRINT 17,08 THIKKL{15,J,%)4J51,2):Ks1,N)
FRINT 21

PRINT 14, (¢ HEBL (1,J,%00d = 1,2), K = 12N}
PRINT 15, ({ WERL (1,Js%)sJd = 1,20, K = 1.N)
PRINT 2. (¢ HEBL{3,JuX)sd = 1,2} &+ K = 1,N)
PRINT 3, (¢ MFI1(4,J.%)0d 5 1,2) 4 K = 1,N)
PRINT 44 (0 WERB1(S,JsK)rd = 1,20 + K 5 14N}
PRINT 54 (¢ WESL(S,0uk)sd = 1,2) 4 K 5 1,N}
PRINT 7

PRINT 8, ({ WEBL{7..4K}ad = 1423 » K = 1,N)
PRINT 9. (t MWEB1(8,0uK)aJ = 1,2) , K = 1,N)
PRINT 10, (¢ MWEB119,J,K)sd = 1,2) 5 K = 1,N}
PRINT 11+ (¢ WEBL{10#JeK)}pJ51,2)KS14N)
PRINT 22

PRINT 14, (¢ YEBLI( 1,J0K),d=1,2),K21,N)
PRINT 154 (¢ WEBL1L( 1sJrK),d=1,20,K=1 4N
PRINT 2, ({ WEBLIC 3+JeK)aJd=142)2K354N)
PRINT 3, (t WEALLC 4sdald,d=1,2),Kz1,N)
PRINT 4, (( WEBLL1L SaJal)sds1,2},K31.N)
PRINT. 34 (0 WeErLil 65JeKhpJde1s2)K214N)

B FORMAT(AHL, »  LUATEY HULD /e BLATE TH{UKHESSES  «//7, 18X,
1% M NAY 0% aTeH xSl
2w LCGATION paNsy g FAMLL 2 ws /)
21 FORMAT(IML, » CLATER HILL /4 HETGHTS GF TRUNSVARS TRANES OR S
THARES w/pf t=,w L oy 0wt
2 A LnlaThon R PaNpEL 2 /7))
02 FORMATY A4 WLY HEISHTS OF LOMSTTURINAL GIRNERS
1 LNV REP ST [N Why GF HATCH
2 4w LA TUM PaNcl 1 PANEL 2wy /)
200 FOMMAT{» AHO7I M 3Hel| EEAS AP & W
1 FORMaT¢w 1,0, PLATING * U0, 2,4K)7 )
2 FORMAT(« DECK 4 #e0lFA,2. 04X/ )
3 FORMAT(* DETK 3 WaBIEH, 2, 9K) 7 )
4 FORMATt» DECK 2 Py EIFG 2. AX)7 )
5 FNRMAT{~ DECK 1 b {F8,2,4X0/ )
7 FORMAT(x 5[0 SHELL*/
B ronmaT(w [.i,To 4 ¥rO0F6, 2,407 )
9 FORHAT ¢+ 4 TO 3 *10{F6,2,4X)/ )
10 FORMAT(» 3 T0 2 VaalFa,2,8X17 )
11 FORMAT(# 2101 wWeOUE6,2,4X)7 )
13 FOSMAT(» RILGE *i6(F6,2,4X3/ )
14 FORMAT(* N, T, FLADRS *060F8,2,4%)/ )
15 FOaMAT (s M, T, FLUURS abtra, 2,47 )
16 FOUAT(w 0 T GIRDETS waBIFB,2,4X0/ )
17 FORMAT(x M, T, G[ANDETS i hF6,2,4%)7 )
PRIMT 18
14 FORGATELHL, «  SuAPr PROPERTIES «, /2
77 FORMAT{* NOuUsLE sGi O =2/}

RETURN
END

_LE_
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5, Subroutine EV
a) Abstract:
» This subroutine is called from subroutine GRILLAGE, BNMAT, XLQAD.

It calculates the characteristic equation of the A matrix. The Cayley-
Hamiltor theorem is used to reduce the characteristic equation of the
A matrix,

b) Terms specific to this subroutine:

FORTRAN Definition
Term
A A matrix
cCcC Coefficients of characteristic equation

in descending order
D Identity matrix

NG Order of matrix (Numhber of
longitudinal girders)

R Adjoint of A matrix
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6. Subroutine FRAME

a) Abstract:

This subroutine is

called from program GRILLAGE and TRANSHIP.

It calculates the required frame moments and deflection, using the
method of slope deflection. Three options of calculation are provided

as follows:

NOC = 1,
NOC = 2,
NOC = 3,

b) Terms specific

Unrestrained frame deflections at girder intersections
Influence coefficients
Frame bending moment distribution

to this subroutine:

FORTRAN
Term

BB

DD

DLL

PD

™

Wi

WDL

WDLX

WDLXT

WDX

XJ

XLF

XXM

Definition Mathematical
Symbol

Slope deflection matrix

Fixed bending moment

External head at innerbottom

External head at the node

Height of node above innerbottom

Deflection array

Joint rotation 8
Transverse deck beam moment

Loading

Uniformly distributed load on a given
level

External load at the node

Fixed end moment corresponding to
external head of water

Fixed end moment corresponding to
external head of water

Fixed end moment due to a distributed
load ’

Stiffness factor K
Length of stiffener

Array of joint moments
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TNH STSF L) XL (AT AL DAD IR, P2 ALT T dE R, T Y,
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NAAK+T~1HAG
ng 3%21 1a21,0URCK
AL JADCII=NLOD)
aloantir=-Q
L=1+N2RG

X =H=HB
IF{MBAGLEA,3Y  F=
IF (N3G .E9, %) FEE¥
iFeana,en, 9 Fuld =G
QF =iaF

anai=6

Gli=".

WiIlLHB)=H

NTD=NJ+5

gn 5301 [=7,47D

J=1-1

DLL=DLL+XLF ()
tR(n, LT DLLY GO0 TQ 4002

AN Oy =a (L, 0L 0y
WRILATY=Wn(J =401
BRCTI=XLFtT}

Gn To sopt

FLIRESETh IS

Wl{rI=g,

pR¢Ty=p+XLF D) =DLL

IF4NDEIY ,LTn, )

CONTINUE

FORMATEL9ELD, 2}

po 4848 1=7,14

WDX (T =Wd(lp=XLF ¢l #22/22,
WOLXCT s (1) snndly =2 /

opnery=0,

1 ONLF (T hww2 U+ (XLFOIY®%2 0/8 G=XLFCII+0BCT /6, *Dutlbeed/ )

45378

204

ina2

WOLATCTyaWDh (Dowlu Q] awdrglelyse2 #ixXLi ()02, «00e1)/70,)
WNKT11)=0,
WnLxT(1) =0,
[F(NDo NE, 2)
DO 2014 KT=1,7
ALDADCKTI=D,0
FULKHEAD BAY
[FINOTS,.EN, D)
YH3=1,
D9 Agug

G0 TO 3y2

6o T0 6999

i=1,11

9

[

C

XJ{DY= SHAFLL XL (D)
Cry IS
S0 ENDTRNG TUMEST e UL ATI0N FOR pHLs b
SRLLYE PLLEAXLE LI/ e T TN (RA R fae
EEES R EEREG BRI RN ] NS
19 6RnGET 3 Gl I Tl T UNBGG e (aepad i we )L /B
[F(NRAG,ER, ) Sl YT LR R gra s ra sy dg, p PP LAY
1 diw2) /7, /4
DA 1) M=2,NPECK
LaNHdG«NaL
MoNeg
MlxMa1
RIS (| ) (sl v Tong 220 /2 /RIND v nap{ ) *BtNYRR ST,
1 % HWDXCH) =wnx Ly saa XM e X T ML)
1n CONTINUR
GN IH 5907

LT
LAY

RN

AGF9 CONTINUE

HATECH NAY

XHR=HR
NnECKl:MDEOK+1

GO 6749 1=3,HDECKL
XLEETYsr{T)~XHE

6749 cONTINUF

Do 6¥ap 1L
XJO1ys SHay

a7 LUNI LNUE

FIXEN REMDING MOMENT UALCULATION FOR  HATCH Bay
Rtz PLL)sXLF (L) /4, 0+8 {20 * (Rep=HAYHEY/2,0/0-0"8Y8/d,
BR1Y=R3 (L) +wDX(7Y +uLX(7)
F{NBRG L EW, 3 AR{1I=A (1Y e P (NRRG Y r (e 2-dlwe2) /2 /D
1F (NBRG,LEN, 4 QUL ISBACI I+ P w (B2 vQF exp} /2, /3P {A) 4 (Ba*gr
1 pGw*2y/2 /8
DG 9 Nu2,NDECK
L=NRRBG+N=-1
hERES)
Hl=Ms1
LTS
EB(N):P(L)*(H(H)-HQJ*ALOAH(N)*(stNl-Pe)t*2/2,
1+ wDX(M)'NHX(Mi)*nULX(MJ'NULXT(Hll
L FENNY=B(1)-%HB
g CONTINUE

5999 CONTINUE

SLOPE NEFLEGTION MaTRIX
Afdsgr= EX(NI1) €47 XJ(T))
A1a21= 2,0%£*XJt 7
AtL.3%= 0,0
A{L1,41=04
At1,5)=0,
Al2,11=240«EwXJLT7Y
AL2,2YsEedn (X (774X (8))
1F(NDTS,ER L) AZ,2)2A02 2 +E*XI(3)
At2,3¥=7,0aF 20 d)
At214)z0,

a(2,51=0,
At3,10=4,0
Al o120 nebeXded)

_Etu
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I— «— —|D®I=710

’ WDX(I} = WDID#XLEF(I)**2/12
WDLXI(L WDL(I)#DD(T)#*x2/

v

KLE{1)52#(XLE(I) +#2/

J 6 - XLE{I)*DDI)/

6+ DD([)**2/20)

WDLXT(I} = WDLI)*DD{I)#=3/
XLF(D*s2%(XLF({I)/12 -
DD(I}/20)

L~

WDX{11} = 0,0
WDLXT(11) = 0,0

Bulkhead Bay

D@ I=1,10

l_
L [im) - SMAF(I)/XLF(I)|

Fixed Bending Moment
Calculation for Bulkhead Bay

J

BB(1) = P(1)1*XLF(1)/

4 + P{2)*(B*B - HB*HB)/
2/B - Q¥DBxB/3

BB(l} = BB(l) + WDX(7) +
WDLX(T)

No NBBG Yes

— — -

BE(l) = BB(l) + P(NBBG)#*
(B¥+2 - QF#%2)/2/B

&

BB{l) =
(B*#®2 .
P(4)%(B
/2/B

.

L = NBRG +
M=Ni+6
Ml = M -1

BB(N) = P(L}
#42(/2/B(N!
BNy#52/3 -
WDX(M!) +
WDLXT(M]

T

R e —




Hatch Bay

XHEBE = HB
NDECK] = NDECK + 1

1 ‘

BB{l) = BB(L) + P(3)
#(B¥¥2 - QF#R2)/2/

-.—|D0) 1 = 3. NDECKI |
| i

|XLF‘(I} = B(D) - XHB |

Y

S
=

»—{ DY ! ;m

fxm] = SMAF(I]/XLF(I)J

L - — |

Calculation for Hatch Bay

I
BB(1) = P(1)%XLF(1)/ {

4 + P(2)#(B¥*B - HB=HB)/2/ L
B - #B*B/3 . |
BB{l} = BB(l}) + WDX(7) +4 l
LXI(7 :

WDLXI(7) ]

Fixed Bending Moment *

NBBG Yes
!

- B+ P(4)#{B%*Z - QG
*%2)/2/ B

,._—.____*
!— *—I_D?OﬁN = 2,NDECK

*

L= NBBG+ N -1 }
M- Nt b |
i
\
|

ML- M -1
NN=N+1

BB(N) = P{L)*B

BR(N) = P(L)*{B{N) - TIB +
ALOAD(N)=(B(N) - HB)##2
/2 + WDX(M) - WDX(ML)

+ WDLX(M} - WDLX'I‘(MU

JR—— it ——

No

BB(l}) = BB(}) { P(NBBQ)
®(B#%2 - QF*x2)/2/B

Slope Deflection Matrix

A3, 4)

| A(3,5)
Afl,1) = EX{XJ{1) + 4*XT(7)} A4, 1)
A(E,2) = 2*EXXI(7) Al4,2)
A(l,3} = 0 A4, 3)
A(l,4} =0 A4, 4)
A{l,5) = ¢
A(2,1) = 2*E*XJ(7)
A(2,2) = Ex4#(XT(7) + XI(8)
N@
N@TS Yes No
=1
Na] _ A2 = AR,2) ‘
‘ E#*XJ(3} - A4, 5) -
Af5,1) -
T A(5,2) -
A{2,3) = Z¥EXXJ(8) I Al5,3) -
Alz, 4) 0 A(5, 4) -
Af2,5) = 0 | A5, 5) :
A(G.1) =D
A(3,2) = 2¥E*XJ(8)
A(3,3) = Ex4xXJ(8) +
E*4%XT(9)

No A(3.3) = A(3,3) +
E*XT {4}

‘.
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Inverse Matrix Calculation

Yes | ot
CALL MATINV{A,NJ,7,A,Q, NBBG H-*jXM(.,l} - XM(“ - Biyr
IT1, T2, T3, DETRM) =3 (B2 - QFER)/2/B
e e
Slepe Calculation
| ¥es
DY I = 1,NJ | P -

—_
1
|

‘ EMILY - B - P3ye
| (B2 - QF=Rz/2/B -

* . PlapeiBsz - QG%23/2/B |
— D@ T = 1,NJ l -
XM12 = - XM(1)
XM(2) = - XM2l - XM23
T = T + AL BB} | XM = - XM32 - XM34
l XM{4} = - XM45 - XM43
L - - XM(3) = - XM54
——— ] -
Joint Moment Calculatrion
) I
Yes
XM21 = 2*EXJ(7)¥(2+T(2) + T(l)) + WDX(7) + WDLXT(7) t ’ !
XM23 = 2*ENIBY(2+T(2) + TI3)) - WDX(8) - wWDLX(8) ! ——
XM3zZ = FXTBP(2*T(3) + T(2)) + WDX(8) + WDLXT(S) L j X COEEXIAY T r\
AM34 = ZHESXTI(9)#(25T(3) + T{4)) - WDH{9) - WD {9) GFB{1}#42/3
XM43 = 2xE=(T(9)H2(T(4) + T3} + WDX(9} + WDLXT(S) |
AM45 = ZRESRI(10)#(2#T(4) + T(5)) - WDX(i0) - wWDLX(10)
XM34 = 2REXYIL0)MZHTIS) + T(4)) + WDX(l0) + WDLXT(10)
XMIl) = E*XT(L)*T(1) - P(1}=B/4 - P(2)*(B%B - HB*HB)/1/B
+ Q*B*B/3 - >

J

o) ot

hd K

-69-



-50-

s2 X oN

(D - 2)=(kla -
DAL = (WL

2/ T2 TAVEIY
S(ZHAD A + (DWNX-)- = (DND

IdWN = [
gH - (g = (X
gHx - (g = 2
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[WwL| =
(D IWX

(NIWX >
| W

Z WL urag

+

WL = WKL

(MATX/9/€x

wZa V1AM + 7/ 8 Za{(D)TAM

+Dam) - {Za(DA - (639 WXX-)- = {TIINL
HDaTxX={z/Dam + ¢/HDTaM) ~ (DITX
AU O)IWNHK ~ (9 'SH)INXX)) - ¢ (TA

S - I =¢34

9 -1 = 9%

TN/ (A=) ITX = Z

T -0 =13

2 - [N + 551 = LSSI
2 + ¥DIAJN = 951

PEWX =
SFNX =
EFNX =
FEANX =
CEWX =
CEWX =
TENX =
ZINX =

(F “S)INAX
(5 "FINXX
(€ "FINXX
(B E)AXX
(2'e)WXX
(£ 2)WXX
(1'2) XX

IdWN ‘1

I Jurig

ISS1'SSI =1 @

12 UNXX

a

T _
—  —a— ANNILNDD

!

k
AL =
(HF)IWX

(X - Z)=vlld

{HIIWX
£ |wwal

- VAL = (DWL

Z WL utag

}
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Deflection Caleulation

I
@ I = 2, NDECK |
e

Side Shell

Print "UPWARD J@INT
M@MENTS!

| J = NBBG -1+ 1
L=1+1
’7 (B(I} - XHB)
+ PDI) = (-{- XM{I)*X#*2/2 .
Print XXM(L, T} No KMMT (I} + VI(IpX#%3/6) - ALGAD() |
J = 2,NJ = XMT(I) *x#44/24)/ Ef SMAF(L)
{ . - T*x
———— —_1
3 . —_ 1
Print "D@WNWARD J@INT/ l__ e ED(3) = (-(-XM(1)¢F++2/ %
M@MENTS" No 2+ VI)EFEA3/6) - 1
1;“333(" ALDAD(1)*F¥#4/24)
——| D@ I = 2,NJ [XMMT(” : XMMT(2)| [E/SMAT@) - TURE

Y
+ esr

i 11
Print XXMIL J1 Print "MAXIMUM MQ@MENTS . N .
I = 1.NJZ (N TRANSVERSE NBBG es
ELEMENTS" = 4

T f

P;—i:tlxl]‘vinl\d—"[‘(l);/ PDM4) = (-(- XM{L)%G*#2/2 +
\ s - V(1)*G**3/6) - ALQAD(1)*

Y G**4/24)/E/SMAF(L) - T(1}*G

(Tj <Ui 222 Noc - e - ]|v>

T

n

T




P
i

-53-

(1L - ADAVWS/I/((9/ Cxxdx
(9IA + 2 Taad=(DIWX -)-) = {0dd

£

(DAVNS/A/9/ExxTx{E)A - 9/ Exx
(1 - d)x=(g)d -) + (nNad = (1ad
(IAVINS /A /9 /e Xxl{E)A - 9/ Csx
{4 - X)xle)d -) + (2ad = {(2ad

NI

X=(TL - (DAVHNS/E/((9/ex£Xx
(DA + 2/ZexXx(TIWX -)-} = (Zad
gx(1)L - (DAVWS/A/
{9/ gxxdHx{2)d - (9/€xxHx*
(A + T/Texg=(WX -)-) = (nad

!

XL - {T)AVIN S/ A {9/ ExsXx (A A

+ 2T X{TVNX -)-)

= B¥)ad 7 » MM
1+1="1 °N

(d)d - = (IAA

1+ DHdN - AF =1

peo] aspup] wonedpyaqg
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7. Subroutine FSHAPE

a) Abstract:

This subroutine is called from subroutine SHAPES and is used to
calculate the scantlings of shapes by empirical formulae given in

Appendix J.

b} Terms specific to this subroutine:

FORTRAN Definition
Term

K Flag to select type of section
(1 in this study)

XASX Cross-sectional area of shape
XWEB Web height of section
XXIS Second central moment of area of shape

KXKSX Toe - to - centroid distance
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8. Subroutine GEOM
a) Abstract:

This subroutine is called by program RATIONAL. It is used to calculate:

a) The vertical coordinate of the centroid of the cross sectional
area of each item of plating.

b) The vertical coordinate of the centroid of the cross sectional
area of each longitudinal stiffener {shape or longitudinal
girder),

¢} The external loading on the shell.

d) The internal loading on the decks and inner bottom,

b) Description

The following observations are pertinent:

* FEach item of vertical plating is considered to extend from deck to
deck, so that its centroid is located at midheight between decks. This
artificiality is pro-tempore and can be later removed when the seams
are located.

+ The external hydrodynamic loading and the internal loads are treated
as if statically applied.

* The pressure head on the side shell is calculated to correspond to
the midheight between decks.

* The design head on the inner bottom is assumed to correspond to
the second deck.

* For simplicity the centroid of a deck longitudinal is assumed to be
0.5 ft. below the deck plating.

+ The initial value of the secondary stress intensity is introduced in
this routine,

* In the subroutine, each item of plating is flagged according to
whether it is to be treated as having fixed or simply-supported
boundaries.
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9, Subroutine GRILLAGE

a) Abstract:

This subroutine is called from program TRAI.5: . and is the executive
routine for the grillage calculation. It calls susroutine FRAME, EV,

and RTPLSUB,

b) Terms specific to this subroutine:

FORTRAN Definition
Term
D External head at innerbottom
HB Half-breadth of hatchway
LE Code = 1,2 indicates British units

= 3,4 indicates Metric units
NS Number of stiffeners

W Deflection due to external load only
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10, Subroutine INPUT
a) Abstract:

Subroutine INPUT is called from TRANSHIP. [t reads in the input data
and calculates initial stress conditions. Subroutine GEOM is called.

b) Terms specific to this subroutine:

FCRTRAN Defintion

Term
BENDING Ship bending moment for sag
XMOME Bending moment
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Subroutine INPUTTHENDING NG, TR, NI, X FL, XTI, NSEHL, NSB, NGI

READ NDECKS, KPANELS, TLENGTY, BEAM, DRAFT, HMAIN, XLHQLD,

XLHATCH, HATCH, HF LOGR

1

R

EAD TWEENH(II, I = 1,NDECKS

{

READ DKL), I = 1,6 l

BEAM, DRAFT, HMAIN, XLHOLD.
XLHATCH, HATCH, HF LOGR

1

Print TWEENIII], 1 = 1,4

Print Codes for Transverse Elements,
Plate Elements, and Longitudinals
Primary moment calculation

PRMI = PRM

WAVEH = TLENGTH/20.0

PREEAD - DRAFT + 0.4*WAVEH

XKSAG = 0.0145+*WAVEH/TLENGTH

XKH@G = 0.0101*WAVEH/TLENGTH 3
BENDING = A4, 078+ X KSAG*BEAM*TLENGTH

!

\ Print PRHEAD, WAVEH, BENDING f
r

‘ HNEUT = 0.42¥HMAIN ’

Conversion to inches

i

' XLHATCH = 12*XLHATCH
TLENGTH = TLENGTH#12
XLHOQLD - X LHQLD*12
HATCH - HATCH*12
HEL@Q@R = 12+Hr LGPR
BEAM - BEAM*12

o !

DO

I = 1.NDECKS

.
l XNG(K} = 2

TWEENH() = TWEENI(I)*12
* T:I+ 6

XFLII - TWEENH({D
‘ KFL(IY = BEAM/2.0

v T fry - BRANM/Z2 0
K 2.0

DaLaMY

AL L

p

1
R

Panel Size

f

AAA = A
GRNOT + 32
BT - 2|




L?

LK:IY il z'f " 72* - 4f

‘ GNNT = § XNG(1) = SJ XNGi) 3 NBBG = 4
| NEBG - 1 NBREG = 2 | NEBG = 3 GNNT - 4
T xnen) - | R = s GNNT - KNG(L) = 7
[ XNG(1) = 1 |
1 | R L S
t f 1 A
* XNST = 2%NSB + Nsil |

XLEPANEI{) = (NSBE . Li%a |
l B - BEAMAUKNGILY 4 13 | /\ XLPANEL(2} = (NSII : I}

A

KNG{2) - XNGly i XLPANEIL(3) = XLPANRLIL:

KPANELS - | ; '// % EITQLI AA = A ‘
NJ - NDECKS & 1 LpciNmtl . NEHEL 4 EE B ' !
NG = NBBG - 1 & Ni &\ = A NSTT = xNST i
ITR = 2«NDECKS : I8 \ N(DT, GNGT
ILG = NDECES IR0 : / J_ NNT = GNNT
IPLATE = Z+NDECKS 1+ IB[ + 4 *
IPLT - [FLATE - 4 S S S N
NSH = KLHATCHIA - 1 ? \ Print NNT, NOT, NSTT /

XLHQGLD - XIHATCH
— (ﬁ’ > ALHATOH *

2

Initial Stress Conditions

Yes i

CALL CEQMIIPLATE, ILG, ITR, NDECKS, PRIIEAD, HFLQOR , ZP,ZL,
CQDE, ALGAD, TWEENH)

SHMAX = AA*BEAM/(XNGI(1) 1)
*PRHEAD*0. 445

XLHATCH
- A - AFNSH
ZoAal2.0

!
: &

—ZL_
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11. Subroutine INTERMED
a) Abstract:

Subroutine INTERMED is called from TRANSHIP. It calculates the

plate thicknesses of the double bottom structure for intermediate degrees
of fixity, The plate thicknesses for both fixed and simple support are
obtained from TRANSHIP. On the basis of these the degree of restraint
is calculated in a two step iteration. The plate thicknesses for elastic
restraint are then obtained by linear interpolatiocn.

b) Terms specific to this subroutine:

FORTRAN Definition
Term
CRF(I) Coefficient of restraint for {ixed

plate (I = 1 indicates bottom shell,
I = 2 indicates inner bottom)

CRS({I) Coefficient of restraint for simply
supported plate (I = 1 indicates bottom
shell, I = 2 indicates inner hottom)

RCL(L) Restraint coefficient (r) for intermediate
degree of fixity {I = 1 indicates bottom
shell, I = 2 indicates inner bottom)

RCF Restraint coefficient r (fixed case)

RCS Restraint coefficient r (simply

supported)




k=1

3

[

wE iR TEHRED
FOHF e g HaE p He Sy HAR Sy hIR HE 2, P L L

cowsrnshy FlyCnie

COMMON 3y by S T ECES, IPLATE BSL, FaM HMA N, ANEUT W TESL, TEST, SESL,

1 SEsT, KeaholS, b Ay kNG HATIH, T liss , THIKKE , EFFRR, FFFHY,
2 .F;FﬁletLﬁUH;T e THIRY BV REy S FHy TEB o RTHFY,CHT,

3 AREATLFHALLS lJ"FHLtn‘W”AR AR GUMERE AL P SUMME, SUNML,
4 SUMERE &, SUNMUM, WP, XHANT L HARYLE, Xu8T, 08T, 1T,

5 HTF,PAVT fEU-WT, SUVn'H.LLGK. YIELN. SHAY TR XLABOR,PLCOST,

& ECRTLCUs1w1m,GMOT,E ST KB LTSS H AP 50 SMAL S SUMSHA, COTE,
FWAMEH, PR AL, LA T ALGAL s XLHDLD, XL DANEL, 280 BB, A0, BHLNDELTESL,

R GUREMAL P 7L LG, SRR AL A8, SMaT{,SH0nTy

RRvMAN AFE/ TLT, R
BIVENSTL MR LZ L RS 12, B [ 2 HES {21, CHF (2, CRSL2) ,HWFS(2),
Iﬂpn(;:.n11la).“t1(D).H»i1iv):41?rﬁ).rR9(9),hu]2(2}

DI MEI00 FP 032, 50800 T, 85T MY TESLUL 7)Y o TEST LTI XNGET) A THIKIY
117, THIKK 037,24 58) 2 EFFRAs 7)) EFFU0 70, Frfugdq 7,250 ,FFFH (7
2R BV ARTALLT R TAEENHUE) ST L2, Pu ) o SYORTI(12,2,5) , THIKX (12,2
JY,EF0 k()?.r),,-c»\l(lc.d:)‘.whH’(1R.),n)-bPhL1{17 2,3y,8M0rL1ts7,7
4.5),M5%L1<7 Py R)aAREALLIL 2080 s SUMARFARP(S) , BUMAREAL(S),SUMMFPIS5Y,SU
SHEI (DY), AUMAn DALYy SUMMTINEL Y WPL IS, X PANEL IS ), SUMKTRIGI ,WTRI12), 78
5:7»,T1an<jf,5>

L =1
A = Abk
Rz REs

Twn T&OH CAEDS
HFp Arrasn,

R=s1d,b
Bz, 14109
s Frd + HFLOUR/H
2 (RERPF AN =R XPF{=CanG) ) /2,0
£ SPRTF L), pebIhdeez) 4

STNHEr LY = CARG

Ny TILYA LI NRr 2 TAKGe*2) /XDEN

RCS = n % F81w XTENSSINHY#D

PHRINT Ay SPhr, GRS, 80,808

FORMAT (LU, S IsHew, F14, 4, »COSH=w  F14,4,%3CFH2» F14,4,%RCS2w,F14,4)
no o1 b = 1.1HT

COF t1) = {,08h62=aTANF g, B+ (rdP S /RS Y1 asd b fRARCT)
CASCTIY = 0.656Rer ATANFLD 0o lHaS (LY /HSILI Y ivrSnbfB8/RES)
CA4{1)  =n.2+(ORS(D) « CRFEDDD

PATRY 7,038 (1) ,0 3010, 0n1 (12

FOousaTte Chpne, b0 s, #0kbNce,F A0, 4, «CRIz,TI0,4)

rauT s
FleaT

"o
WM T
W ak €3 S e A
i
e

PR WAT O Hite o, f1g, "reh1se,b1g,%)

oo

R T S B A S R R VAR

16

11

no 4 1 = 1,187

CRZ(T)
Hi{2 (1) nHE
Fosat
coMTI

WA 1200 = p.Bel0u21)+04
THSS ()Y

D Giufiawilh

ClyerdPy It

PAINT $p.=1281),0r2(1)
(v SECOND TTEHATIGY

N 4 1 = §,167
PRINT f1.H44171017
FOR9aT i AWlgze,Fi0,4/)

THtav4tl.11
THIA¥] I
THTWKICLITLY
RETRY

END

L Hl?(l)
= Halzil)
= RAlZOL)

VvamCRP ) Y vusy (1)

22 wHAF (Y lq amp

MELD e tHw IS L /M1 (T e 3wa/B/R01C]) )

H1Z2=«,Fin, 4, »CR2 =+,F10,4)

LR lURZ )+ DRSS )

_(_'1‘[-.
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_ (D1SHE«UDTED ~ 071} i 6si¥17e = HIid
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12, Subroutine LONGIT
a) Abstract:

Subroutine LONCIT is called from subroutine SECTION. It calculates
the section moduli of all longitudinals. The cross sectional area, the
second central moment of area and the secrion modulus of G, T, and
N. T. double bottorm longitudinal girders are computed directly in
subroutine LONGIT. For all other longitudinals the above guantities
are obtained via subroutine SHAPES, which is called from subroutine
LONGIT,.

b) Terms specific to this subroutine:

FORTRAN Definition Mathematical
Term Symbol

BE Aspecl ratio parameter 3

EZ Normalized effective hreadth A

EF Combined effective breadth-width



SUHIROQUTINE LOMG[T (153)
COMMON/LO/FSECLO(2Z)  FSESLEL7) o FSESL1407 080 001y, 0 o,
LONGITUN ALY Pladyay,
coMM0N JE/ 1BY,E

COMMON /@/ A, NDESKS S TPLATE, PSL PRM, HMATN, UNCUT 1o, -

1 SEST, KPuNELQ,ﬁEkH,KNG,HsTQH=THIKx‘\HIKV]“\

2 EFFN.FFF!H;HFLU')H:rf?EE:VH,?HIKX,FFSJH.».EB,L\' ,x[,ﬂ,,

3 X1, AREATL, SHALLSSM0DLL, MEBLL, SUMAREM, Sumiq. oy, oo

4 ARER, SUTAREA, SUMMDH, WAL, APANEL . W3AYLP , XNS 1, v 51 ,?.

g WTR,BAYTIL, SUMNT, SUHATR, LUAX,  YIELD WIAYTE, X amn b oo g
6 COST,COSTHIN, GNITLGNNT  KHUEUT, SUSSIAR, SUMSF AL Jnoon s e o
FREVEH, PREL AN, DRST T ALOAY, XLHOLE, KLPAVEL , A A4, UG, 44 ¢ o

8 SUMSMALS 2P, 2Ly TLG, AREALT, ASX, SHAT4.5woiTe ' ¢

DIHENSION ZPU(17),SuSLEI7 e SESTOL7) TESLLET ), TisTi /s,v .« "), 1[KKL
1171, THIKKE (17,2450 BFFBROI7YEFFUCLT ) EF v R (1Y, 0, 1, 45 o1(17
247451 AREA(L745), TWEGNNES ), SMATL (12,2.5), SKO0T (00,0101, 17301217
SYiEFBRI12, 21, AREATLO2IZ, 2,5 s WEB1(12,2. 50, SMALI (17,2, 01, - - 117,47
1230, WEBLLT7, 2, 8) s AMZALACT 1 253) s SUMAREAP LB ), SUSAREA (yy, - 55(5),50
BMML U5 Y, SUMAREA L5 1, SUMMUMLS ) a WPL (5], XLFANEL (5 )4 SURA T4t g, . 2(12), 2L
BU7)aTIKKLE1Y, 50, CODEQLTY, ALOAD(L17) . SUMSMAP IS, SUNSHAL (™), ‘pusMALE)

LG = 2 + NPECKS

5O 130 1 =t,ILG

ge=s BEAM  +3/2/XLHD

E2=1,1/01,+7, *BErbE)

IF{E2.6T.1,0 E2°1,0

=1

GO Tg (131,231,133) 1
INNERBOTTOM [UNGIIVU]NALS
Jzl

L=13+1

AREALL(1,J,K) = THIKKL1(L,J,K) * HFLODOR

HNTX=(HF'LC‘U"'EFFN1l201'")*THIKKi(Z;i.K)*,\HE;‘Li(I,J'“.m“_-ac’,?"/(
1EFFWL€1,2, K e THIKKLI{1, 1K)+ EFFW1{2,1,K)% THIXKL(2,4 "}
3 +AREAL1(I+.14K) )

SHALitllJJK) =(EF'FI'41(}'|1;‘()*?HIKK1{1,L.K) * HNTX *» ¢
1 + EFFHIAZ L)« TH IR (2,10 KY# LHFLOOR. KV
2 +HFLOORw«3«THIRKLI(L, JKI /L2,

SMODLLCT.d,K) % SHALLCIs JsK?/ {HFLOOR = HNTX)

SHOPL2C L, 0, KY=SMu L1 [ s JuKY/HNTX

WEBLLI{I, UKy = AFLLCH

G0 TO 13n

Yo pupy

(]

133

5541

B3G5

13n

CONT [8UE
orgY LoMg! LS
THIKXC],d) = THIAKL{ls11K)
EFFUET)y = EFFALCL106)

EF=RFFH(LY k2
[F{HATEH, 6T, ANU,1,GT 20 EF =
FSEOMNDEFSENLOLT)

IFUFSECHIN, LT, 2,1 PA[NT 55¢
FORMAT( /a+  FSEGHID LESS THaw Z¢
TF(FSESHID, LT, 2,1} FSECHOT

FORMATL/,» SECMDD = *,513,9, »!

THIKSZTRIKY (D, D)
caLL SHAPES
WFBLICT,1+K) = MWEB
SMALLt],1,K) = XIPFX
SHONLZLf, 1,512 XIPFX Z1#EI=CH])
SURPLALT, 1. KI= XIPFX J{CHT > THIRX S
AREALLLT,1,Xy=A5%

CONTINUE
RETURM
END

(FSECMOD,EF ,!



-79-

XSV = (A '1'DITVEEY
{((r 'DXMIHL + THD)

/XAAIX = (A1 THTAPNS

@ - (THD - ddm)
/XAIX = (M1 DTAGNS
XJAdIX = (M T'DITVINS

gIMA = (A 1'H1r19IM

!

(XIdIX XSV ‘SHMIHL ‘THD ‘9 3M
‘T ‘3T ‘A@WDOISA) SEdVHS TIVD

_o.oov = QGEUHwh_lIl (I "DXATHL = SMIHL

ON

WO¥EZ NVHL SSdT1
aAHWDIAST., utad

@I2AST = dGWOISA _

ON

2 (AT AT = 49
(11 ‘DT MIIF = (M IIF
(M 1 DT AATHL = ([ ‘T)XMIHL

}

STRUTPTITAUGT yoad

NUNlLIyg

HNANILNGD

BOOTAIH:(M " THIMMIHI = (I T'DTIIvVEEY

dP@IIH = (A 'r‘U1Idam _
XLNH/OT'DTIVINS = ('L 'DZTdONS
[(XINH - 9p@T4H)
JOI'L'DTIVINS = (T D 1ITAONS _
CTAN T E IAMIHL « S HOOTAH
+ e{ e (XINH - 9@ TIH
=T 2) THAMIHLA(M T2} IMAAT ;
+ 2 XINH=(1'T 1) [MMIHL
(D IMAIIE) = (L TITTIVANS
(T r'DIIvEEy + (1 °1°2) IMIHLx
(A1 '2) iMIaT + (317 °1) IMMIHL
(M2 IMIIA 2/ 909 TAH
wTLTMTVEEY + (M1 72) IMMIHL
#(MTYIMIIT « UOOTAH) = XINH

Ll

I+ €1 =71
I =r

STRUTPTITA O] Luojjogasuu] L

(Fg+dg*+Z + /11 =2d

{I + (DDNX)
LTOHTX2) /e WVET = 39
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13. Subroutine LONGMAT

a} Abstract

This subroutine is called from SECTION. It caiculates the cross
sectional area as well as first and second central moment of area

of all longitudinal members.

b) Terms specific to this subroutine:

FORTRAN Definition Mathematical
Term Symhol

ARC Arc length of bilge plating

AREA Cross-sectional area of plating

B2 Agpect ratio pararneter B

BE Aspect ratio parameter B

El Normalized effective breadth s

E2 Normalized effective breadth A

WBAYLP Weight of longitudinals and

plating per hold



SUBHLUT INF LUNGaAl
c LONGI FuniNal HMATES AL
GOMMOM/TLENS  TLLHGTH
COMMONLABEL S TH
COMMGH /g7 huiy
SK8T,
EFFELEFF. TP L, 0t
X118, akmaly, Suagy,:
AREASSUNARER, SUMH

S LHOG G RAnS
TLABCL L LANbLAR D)
i i .H?UT:TEQLJH—.ETpFEF‘L.r
HLKKE S EVFRRLEFE 11,
SRLEE L TR,
UL, REALE AR AR, Sl AL, SUnE, SURNL,
Le WA XPANELHRAYLP, X5 T, NST, ITR,
TR CHAYTH SIHUT, SUB Y 2, X, LD, MY T, XL A80R,PLCOST,
COST,CORTHIN, GROT,ORNT, KREUT, SUHSHAD, Gy L SURSHE, CODE
WAYEH, POREAN DRAF T, AL0A0 XLHOUD, XLUANTL, A%, i, 44, BB, DELTESL,
SUMSMAL, ZF, £ TLGp ARZALL, ASX,  SHATL,3MODTY
COMMON i/ THT
DIMENSION ZP(17),S5ESL LYY SESY LTI TESLIL7 ), TRST{17)¥NG{ 7Y, THIAK!L
1173, THIKKI (L7, 20, SRV BN 7Y, LF W17, CFFB10L7:2,9 1 EFFNLLLT
2025y e ARERLLT ¢S o THREVHIS )0 GHATI(12+2¢5)a8R0DT10120205)a THIKK (122
L EFBRIZ, 21 AREATI(AZ, 4, 5, ueg 112, 2,5, 8040 ¢ 1752, 9),5M0pLL (17,2
4,3y, W HLLE7, 243y, ARFALLCT 204, SUMAREAP (S, SUMARELL (D), 3URMP (5, SU
SMMLES), SUMATEA(S) o SUMMOM(E) dWPLAB) s XLPANEL €5, SUM TSy WTREL2Y, 2L
BT TIKKLOL7 +9) 00U (17, 4L 0ANC17 ), SUMSHAP {5 )y BLMaMAL (2, SUMSHA D)
WBAYLP =0,0
K=1
KNGE Ly=GHNNT«GNOT
KMSEXNGEII+1,0
SHMARE AP (K= SUMARGAL (€)= SUMMP Ky 2 StM () zpn 0
BUASHATF (RS - SUIBHALIA) = uwy
BE=REAMSTLEHGTH
El=21,1/01,+7 , *BEvHE)
IF{F1,07,1,0) £1=1,0
00 140 1 =1.[PLATE
IFCY,GT, 60 0 TO  89H
BZ= EFFULCL, 1, 2y e3/2% L HOLD
E224,1/7(1,+2,%02%132)
IF(E2,6T,1,0) E2s1,0
EZzkEFFWI (ol I *(XNG01I*1, )/ BEAN
TF{HATCH,GT, D,u0LyaND 1, 58,3 ESBEFFNL(]41,K1#2, 0/ (BEAMHATCH)
IF(IHNG,ED,n)  E3 =E3*(xNG(I) )/ (xNGiY+sd
RO/ JF{I1,GT,IRT) 60D TO 142
17¢1,F0,2) g0 Ty 141
AREACT KY= (REAM-2, beRAST*THIKK1(1,1,K)
IF(IHOG,6T,0) AREA(] ,K}s AREA{I,K)1+E3
GO TOQ 143
141 THEASINF( 1, =HFLOLA/RABLD
AREALT K= (REAM=RAGI#{L=CUSCTHI w2, 0) *THIKKL (], 20K}
1Ft1K0G, 6T, 0) AREA{T, Ky ARFA(],K)=EJ
GO T0 143
142 IF(1,GT,ILGY GO TO 145
144 pREACT,K)=(REAM=HATEHI #THIKKI(], 1, K)eplep?
1F 0T BRI AND, IADG,ED, 1 AREAC]LK) =AREA(I,K)+ED
IF¢E ,GT,3,AND, THOU,ED, 0} AREALI,K) =AREA(],KyE>
60 70 143
145 IF(1.06T.1TR) GO TO 147
146 1p= I-iLG
APEACT,K)sTUEENH( DY THIAKL(T,1,K) *2,0
GO TG0 143

i L
(LRI N
» T, .

Ty NG HATCH
ity THIKY E

@I Dy

wELwg?2

YpiwgR

c

147 fxxx = ] = IFR .
G0 To ¢ 14g,149,149,161,262) [uXxx

BILNEFLATING
148 PlE=3,14159
THEASINF(  1,~HFLDDI/RAZ]}
ARC:(P{E-z.UtTH)*HNRI
ARSACI,KY = ARC«THIKKL{I,1,%}
GO YO 143
149  AREA(I,KY = n,0
6o To 143
161 AFEA(I,K) = THIKK1(1,1,1y+ HFLGOGR « GNOT
G0 TD 143

162 AREACI,®) = THIKKL41,1,1)% HFLUDR * GNNT

143 SUMARFEAP(K) = SUMAREAP(X) + AREA(1.4K)
SUMMP (K= SUMMP (K)+ AREACL, K} »(ZP({1)-HNEUT)
SUMSHAP (K) =5UMSHAPIK) +AREA{T,k) *{ZP([)~ HUNEUT} #+2

9053 PRINT 9163 ,PLATLABC[ ), THIKKLI (T, 1,13 AREA{],1),SUMAREAP(LY 2L,
1SUMMP (1Y, SUMSMaAP(l),E2,E3

140 CONTNUF
BIADER PLATING
1.GST = [BT + 1
po 15% 1 = ILGBT,ILG
SUMARFEAL (KI=SUMARFAL(KIFAREALL (T2 KI*XNGLT)
SUMML (XY = SUMML{K) + AZEALI(L,1,K) #XNG(LY =« (ZLOD)~ HMEUT)
SUMSMAL (K) =3UMSMALIKY + AREALIC(I,1oKI*ANGITIY #(ZL (1) -HNEUTYI%+2

9353 PRINT 9183, L UNGLABCT)2AREALL{,1,1) ,SUMAREAL (1)L UL, SUMMLELY

15UMSuAL 1)
A1AE OFORMAT( » w,AseBF10,2/ )
120 CONTINUE .

8153 FOIMAT(1HD, * HNMEUT =+,F1lg,2)
SUMSMA (K)= SUMSMAPLKY +SUMSMAL LK)
SUMAREA (Y = SUMAREAPCK) * SUMAREAL{K?
SUMMOM{K) = SUMMF(K) «  SUMML(K)

160 CONTINUE

SUMSMAL =  SUMSMA(1} = SUMMOMUq{)e *2 / SUMAREA(1}
PRINT 9355 ,SUMARFALL),SUMHMONEL ), SUMSMALL) ,EL

§355 FORMAT( 4F1n,2)
RETURM
EMD
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IXXX = [[ 2,31 4 5
Bilge Plating Oil-tight and
* Non-tight Floors
1
PIE - 3. 14159 | O.T. Longitudinals

TH = ASINF({l - HFLOQ@R/RABI)
ARC = {PIE - 2%TH)*RABI
AREAI(L K} = ARC*THIKKII(I, 1, K) Y

f———a———| AREA(L,K) = 0.0

N. T. Longitudinals

—

AREA(I, K} = THIKKI(I,1,1)
*HF LO@R *GNQ@T

|
| AREA(L, K} = THIKK1(L1,1)
#*HF LG@R*GNNT

[+])
Y

Girder Plating

ILGBT = IBT + .

- ——ijo 1= ILGBT, IL

I

SUMAREAL(K) = SUMAREAL(K)*AR

SUMML(K) = SUMML(K) + AREALI
(ZL(I) - HNEUT)

SUMSMAL(K) = SUMSMAL(K) + ARE

(ZL{) - HNEUT)*%*2
\ Print Pertinent Mate

R PN TR
\ 10T Longliudinals

SUMSMA(K) = SUMSMAP(K) + SUM
SUMAREA(K! = SUMAREAP(K) + S
SUMM@M(K) = SUMMP({K) + SUMM
SUMSMAL = SUMSMAl - SUMM@M

!

Print Overall Area, First Cer
of Area, Second Central Mot

1

RETURN
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14, Subroutine MATINV

a) Abstract:
This subroutine calculates
accompanying sclution of linear equations.

tln 1
tne 1nver

b} Terms specific to this subroutine:

FORTRAN Definition
Term
A Input array
B Solution matrix for linear equations
DETRM Out put argument for determinant
' of A
N Dagree of input array

with



L e N T4

aoaon

0o

aaa

10
15
20
30

130
140
150
16p
170
260
205
219
220
230
291
260
270
31n
320

33p
34q
3i%n
355
360
370

SUAROUTIHE MATIHY (&, N NN, G M, PIVOT, IPIVT  Tho ., e IRMD
DEMENSION [PIVTIND 2 CUMAZ NMAYX) B (HMAK 1) INDE £ 0o 23 PIVOTEN)
F1 CODa MATIN qATR]X THVERSTON

MATRIX INVERSION WITH ACCURPANYING SGLUTION OF { [nvgak EGUATIONS

INITIALIZATION

SEARCH FOR PIVOT ELEMENT

AMAX=0.0 ¢

po 105 g=1,M

IF L1PIVT (Jy=1) &0, 103, 69

DO 100 K=i,M

IF ([PIVT (K)=1} 80, 100, 7%0
[F (ABS (AMAX)=ABS (AfJsx})} B3, 1gn, 100
[RoW=J

ICOLM =K

AMAX=ALJ.K)

cayTIME

CONTINUE

IPIVT CICOLM) =IPIVT (1COLMI +3

o

INTERCHANGE RUWS TU PUT PlyOT ELEMENT ON DIAGONAL

IF (IRDW=ICOLM} 140, 260, 1l4¢
DETRM =aDETRM

oo 200 |el,M
SWAP=ACIROW.L}
A¢IROW,Ly=A¢ICOLM, L)
ALICOLM, L)I=SWAP

[FEMy 258, 250, 210

pe 250 L=1, M
SWAPaB{IROW.L)
B{IROW,L)I=BLICOLM, L)
B¢ICOLM, Ly=DWAP
INDFX{1,1Y=1RCH
INDEX([+22=1C0OLM
pIvaT(jy=AclCOLY, [COLM)
DETRM =DETRM «PIVGT{])

pIVIDE PIvOT ROy BY PIvOT ELEMENT

ALICOLM, ICoLMY =110

DO 350 L=i,N

ALICOLM, Li=aticoit, L)/PIVOTLD)
IF(My 380, 380, J60

DO 370 L=1,M

B{ICOLM, L}=BE(ICOLM. LI/PIVOT(D)

REPUCE NONTPIVOT RUWS

H

380
390
Ang
any
430
4%q
455
449
B
5h0

&np
610
6?0
639
640
694
LYl
671
709
Tn3
710
7
750

DD 530 L1®3,N

IF(LI-[COLMY  4pn, 550, 41
T=ACL1, ICGLH)

ALL1,T1C0LMy =0,0

DN 450 L=l,N
ACL1,LYy=ACLY,L)~ALLICOLM, |
[F(My 550, 950, 40+

0o %80 L=1,M
DEL1,LY=BCLL, L) «3¢1C0LH, L
CONT[NUE

INTERCHANGE COLUMNS

pDe 7t0 I=1,N

Leiel~]

IF CINDEX(L 21 =INDEX{L+2 )]
JROW=INNEX{L 1}
JCOLH = INREX(L,2)

DO 7a% Kzi,M
SWAP=A{K,.JROW)

A%, JROwy=ACK, JeOLM)
AL, JCOLM) SS5WAP
CONTINUE

CONT IMUE

RETURN

END
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15, Subroutine NTPLATE
a) Abstract:

Subroutine NTPLATE is called from subroutine ASPECT. It calculates
the thicknesses of the non-tight floors and non-tight longitudinals.

The non-tight floors are designed to the critical buckling shear stress
or to the maximum allowable shear stress intensity in the floor web,
depending upon which will yield the greater floor thickness.

The non-tight longitudinals do not carry any lateral load, hence they
are only subject to in-plane loading, anhd are designed to the critical
buckling compressive load. The critical buckling load depends on the
aspect ratio of the plate and separate equations are used depending
upon whether the aspect ratio is greater or smaller than ./ 2.

b) Terms specific to this subroutine:

FORTRAN Definition
Term
AB _ Aspect ratio
sP Span of floor (between longitudinals)
TAU Shear stress intensity
THICKM Minirnum plate thickness with respect

to buckling stability



SUBROUTINE NTPLATE(Y, ), Ak, HFLOUR,PSL, THIKK ,¥IELD,E,LCDDE, XNG,BEAM,
1 £nne)
B STAN THIRKLLT) pAdEGi7Y
MENSION CODE(17)
COAMGI/SHY SHHAX
IFILCNDF.+G,1) GO TD 78
[ NONTEIGHT INNERGOTYOM LONGITUDINALS
FR=L,25
a2 Fad/HFLOOR
34 T 1,0748
IF¢nonEctY, LT,0,00 GO TD 22
C FEsvD :
G120, 05201, brAB®0, 67« HA *v1,87 )
CP2A, 93+5,B0%0A+2 96w 3ARe)
67 To 23
T SINALE SUPPORY
?2 Cl=Ag+ganv?
02E5,35+9 NeHans2

23 [F a8 1,41) 1,2,2
2 THINK = HFLOOR *303TFC(1,11 * FRY PSL/CE *(2,0*BA + N, 5%AB)**2))
a1 Ta &

e

Tulnd=s SWRTL1,11*FRAE* PSL/Ce)*HFLUOOR
3 TUiKK{])Y = Thig<* 1,1
gn T3 g9

7R COMTINDE

C “TFLHU?

Qa3 FPRAAT(+ SHMAX *,F1(,2)
FAGTR = 1,20
SPzAEsM/ (KNG (1) 41,0 H
T30 = p,6 v TIELD 7 FaCTR
Tulrk = SqMaXs (TaU & wFLOUR}
Uk v 5,39 +4 0a(HFLDOR/SPIwe2
1 (rongely 67 0, 0)57Ks8 98« § BEeHFLOOR 8Pz B6/SPywe
Tlrg™ = GURERTF(g4e1p8 * SHMAXWFACTR=nFLQOR 7(E*SHKY)
IF(THICK - THICK#: 11s12+12

11 TH[KLLIy = TAICKM
40T 1R
12 TAICK T =THICK

13 T IALE

k] K=1-1

[#0 TulRKE]Yy GT, THIKHIAY 1} THIAK(X}IETHIRK(])

QET IR

£4]3



KK,
Subrouting NTPLATE (I, I, AA, HFLGQR, PSL, THI
YIELD, E» LC@DE, XNG, BEAM, C@DE)

NTFLQ@R

?

FACTR = 1.25

SFP = BEAM/{XNG(l) + 1,0)

TAU =0.6*YIELD/FACTR

THICK = SHMAX/{TAU*HFL@QPR)
SHK = 5.34 + 4%(HFL@@PR/SP)**2

C@DE(D)
> 0.0

No

SHK = 8.98 +
3, 85*HFL@PR/SP
+{2.56/ 8P)x#2

!

3

THICKM = CUBERTF(l.108%
SHMAX*FACTR*HFLAQ@R/ (E+SHK))

THIKK(1) = THICKM l—.——

b

THIKK{I} = THICK ’———.—1 B

Nontight Innerbottom

Longitudinals

FR = 1.25

AB = AA/HFLOGR
BA = 1.0/AB

Fixed

{

Cl = 2.25=%

(1.5%AB +0,67*BA*¥1, 47)
C2= 8.98 + 3.85%BA

+ 2, 56%BARY2

l

Simple Support

{

Cl = (AB 4+ BA)*%2
[oF] 5.35 + 4. 0%BA**

THICK =
SQRT(l.11*FR/E*PSL/C1)

AB <
1,41

THICK = HFL@@R* ;
SQRTI(1, 11*FR*PSL/
(E#{2.0¥BA + 0.5%AB)¥¥2))

*HF LGGPR
1
I

THIKK(I} = THICK#*l.1

THIKK(K} = TH IKK(I)—l

RETURN

-Th -
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16, Subroutine PLATING
a) Abstract:

Subroutine PLATING is called from subroutine ASPECT. Thicknesses
of platings are determined by the method of Bengston.

b) Description:

A first approximation to the thickness of plating is obtained by linear
theory and upon neglect of in-plane loading. Then the deflection at the
center of the plate rectangle is determined by solving the deflection
equation of Bengston. This is done using the Bolzano Bisection
Method. Knowing the deflection (WO), the maximum bending stress
intensities with and without compressive stresses are calculated as
functions of the deflection (WO). These stresses are compared with
the tertiary design stress intensities and if they are larger than the
latter, the plate thickness is increased and the process of computation
repeated, replacing the initially obtained plate thicknesses by the
newly calculated one.

When the solution has converged on a plate thickness which satisfies
the design stress intensity, the plating is checked for stability, and if
necessary, the plate thickness is further increased. Having established
the correct thickness, the effective width of the plating is calculated.

c) Terms specific to this subroutine:

FORTRAN Definition Mathematical
Term Symbol
AB Aspect ratio
ACTB Actual buckling stress intensity
BUCR Buckling ratio
CRITB Critical buckling stress intensity a
cr
DEF Deflection of plating
EBRV Effective breadth according to Schade's
formula
EFFBR Effective breadth of plating be
EFFW Effective width of plating b
FLEXR Flexural rigidity of plating D
PHIL Factor depending on aspect ratio in
equation for SXBP ©®
x
PHIS Factor depending on aspect ratio in
equation for SYBP )
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PLATING continued
S ik Mathematical
Definition
FORTRAN Symbol
Term
SIXB Maximum bending stress intensities .
in the longitudinal direction {at the Uxb
middle of the sides) when the com-
pressive stresses are of such magni- c b
tude as to cause buckling x
t
SIYB As SIXB, but in transverse %
direction ¥
o
vb
SXBP Maximum bending stress intensities
in the longitudinal direction when there ‘"
ise no compressive stresas cxb
SYBP Maximum bending stress intensities
in the transverse direction when there '
is no compressive stress cryb
THIKK Plate thickness h
W@ Deflection at center of plate rectangle
wWQ@1l Lower limiting value of the deflection
WLl Upper limiting value of the deflection

(varying)
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432

A182
5101

959
158

421

159

1043

1£5
s02

tnb

= 249,
SXRP = PHIL * FLEXS * #0/(ALeTucd) we 2
SYOP = PHES  * FLoXR + WI/ZU ALls THICK) w» 2

CATH = 13,16 + FLEYRZCTHICK =Bisv 21a(3,geats « 3,0 * BAS-:

IFECRITS = YIELD 3ALB1.8182,8182
CR1T8 = YIFLD

ACTa = PSL « SESLe¢ly + aABS «SEST(I)
RUCR = ACTA/CRITA

S1%g = SXAP + auod + { SIXB = SXBP )
S1yR = SypP o+ nUCt + ( 31¥B « SYBP}
IFCSIXA, BT TESLO]Y? GO Tn 152
[F(ACTE,GT,CRITE) 4320 To 159

6" 70 152

SIMPLE SUPPNRTED
S1XBz 59,2176 « FLEXR * Wy / (A1*THICK ) ws P+ (1,0%0,3+AB5}
S1YB = 59,2376 % FLEAH = WU / (BL*THICK) »#2 » { ABS + 0,3 )
ACTBzPSL+SESL LI eAuS#BEST(])

IF{TESLC}=51XB)44D0,153+153

TFL TEST(1) = Siys) 4%, 194, 154

IF ¢ ¢TESLEIY - SIx4 3 w» ¢ TEST¢I) - S1¥8 3 ) 155, 155, 156

IF ({TESLETY = SIX3 ) = 6,04 * TESL{1) ) 159,159, 442

IF €0 TEST{I) = SiYg ) = 8,04 » TEST{1) ¥ 159,139,443
DELTHICK = (SIXm » TESL¢gy 3 « THIGK/TESL(1y =»g,25

60 TO 157

nELTHIAK = fS1YR « TESTOE) 3 » THICK/TRET(L} .29
go to 157

BELTHICK = (SIXB « TESLL]) ) » THICK/TESL(I) =*4,5

GO TO 157

DELTHICK = (51Yg « TEST(]) ) w THICK/TESTLIY * 0,5
THICK=THICK+DELTHICK

[F{THICK,GT,n,1} Ge TO 158
THICK=,25
PRINT 959,41 )
FORMAT(/4* THIGK= 23 FOR PLATE ] = »213,/)
coNTINUE

IF{COPECTY,EQ, 1,0) GO TO 421

CRITB = 9,87 * FLEXR * { AB » A ) #*2 /(THICK » Blevr 2)
IF¢tSIxR-08tx8)/(TH]CRaDTHICKY) 421,421,159
THIKK{I)= THICK )
IF{AQSF(DELTHICK) ,LE,2,V09) GO TO 159
KXPL = 1 +K¥PL
OSIXE = SIXB
OTHICK = THICK

[F(KXPL~KXPLM1112,112,159

FLEXR = E * THIGK ++ 3,0/10,92

THIXKKely = THICK

FORMAT(1Ha7+11,21

IF (cOpE(1),E8,1) 62 TO 165

ACTB = { PSL + SESL(L) ) + ARS « SEST({D)

CRITR = 9,87 * FLEXR * { ABD « BA ) +*2 Z{THICK * Bie* 2)

G0 _To 502

GRITE = 13,16 » FLEXR/{THICKaB1 ww 20+03,00485 + 3,0 « BASs2,)

CONTINUE

HUCR=ACTR/CVITB
[F{RUCH,LT,1,0) G0 TO 160
FORMAT(15)

o

401
13

164
161

160

410
420

IFLCRITHLGT,YIELDY AT TU sul

GO TQ 1ad

CAITR = YIELD
GUCR = ACYy / CR
KXXPL = KKxPi, +

ITd
1

IF (KxxPL,E?, KxxPLAY GO TO 16y
) 160.181, 164

1F ( LRCR = 140
THIGCK = THICK +
THI¥KtTy=THICK
GO TD 159

THIKK(I) = THIC

o cnDE(DY )

EFFECTIVE 4INTH
FIXED

e

%
41y,

400,400

CONT=zS,0/256,0%P[E**Y

6o T 428
CONI=P[Fav4/16,0

CON[I = COMI * ( 1,0 * 0,3 » ABS )} + BA

CRX = CRITR / ¢ PaL + SE5L{1))
BRX=ARSeSEST(] I/ (PSL+«SESLIT))

EFFWEiY = RL/ ¢
IF(1+BBX,LT,CBX)
RETURN
END

1.0

* CONIL 72 CONST + ¢
EFFA{l)=81

1,07+ pEXeCEX)}
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Subroutine PLATING (Al, B1, I,T)

Simply Supported CODE(IL) Fixed
v 2 v

CONST = 3.24*ABS*AB + C@NST = 3.78%ABS*
S . 3.24%BA + 0,92*AB AB + 3.78*BA + l.64*AB
FWO(WP) = WO *CONST/AL® - Wa+C@NIL RCONST = 4.059%AB+ RCONST = 4.059%ABx
- CONI*AL@AD(I)*Al*Bl/ (E+*THICK) (ABS + BAS + 2.0) (3. 0*ABS + 3*BAS + 2)
CONI = 4.49 C@NI = 3,368
i C@NII = 0.7376 CONII = 0.455
KXPLM = 15 +
KXXPLM = 20
PIE = 3.14159 CONII = [CONI*(BA*(PSL + SESL(I))
AB - Al/B1 t+ AB#SEST(I)} - E*RCQONST*
BA = B1/Al THICK*#2/Al*2)/E
ABS = (A1/B1)S
BAS = (Bl1/Al) Y
EBRV = 1.1/(1 + 2*ABS)*Al Bolzano Bisection Method
_ {
NBGL = 1 WoI
WQ@I = 0. 0001 BENII = FWH(WQ)
W@ = wdl | BENII = FWQH(WQ)
BENI = FWQ(WQ) NBOL = NBQL + 1 4
WQII = 0. 2*THICK ! -
L Wou =
WQIL + 0.06

1
lEFFBR(Il = EBRV

{

Initial Thickness

KXPL = 1
KxXPIL =} r
GSIXB = 0.0 A D
THICK = 1.2

@THICK = THICK
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Sirmple supported

DEF() = W@

FLEXR = E*THICK**3/10.9%92

4

SIXB

(AL(TH!CK)%*2*

(1.¢
SIYB

(B1{THICK)##*2
{ABS + 0.3

= 59, 2176%FLEXR*W@/

+ 0.3%ABS)
= 59, 2176*FLEXR*WQ@/

&)

PHIL = 192 + 51%
EXPF{-2.5*(BA - 1)}
PHIS = 243%
EXPF{-0.59%(BA - 1))

SIXB

= 118, 44*FLEXR*WQ®

J{AL(THICK)=**

SIYB

= ABS*BIXB

Ne

BA < 1.0

Yes

SXBP = PHIL*FLEXR*WQ®/
(Al *THIGK)**

SYBP = PHIS*FLEXR*W(®/
{A1(THICK)*#2

PHIL, - 243
PHIS = 243

CRITB = 13.16*FLEXR/
{THICK*B1%#2)%*

{3*ABS + 3*BAS - 2)

CRITH =

ACTB

BUCR

SIXB =
(SIXB

SI'vB =
(SIYB

= PSIL. + SESLI(I)
+ ABS*SEST(I}
= ACTB/CRITB

SXBP + BUCR*
- SXBP)
SYBP + BUCR*
- SYBP)

PSL. + SESL(I} + ABS*SESTI(I) I

YIELD

Eaaand

*THICK/ TESL{I)%0. 5

| DELTHICK = {SIXB - TESL(I))

DELTHICK = (SI¥YB - TESTI(I})
#*THICK/ TESTIN*0. 5

-86_




ITEST{{) - SIYB)
> 0.04*TEST(I)

{TESL(I) - SIXB)
<

(TEST(I) - 8IYB)

DELTHICK

{TESL(1] - SIXB}
< 0. 04*TESL(I)

«THICK/ TEST(I)#0. 25

(SIYB - TEST(I))

1
DELTHICK = {SIXB - TESL{I})
*THICK/ TESL{I}*C. 25 ‘

1

THICK

THICK + DELTHICK ‘—«———@

Print Thickness /
of Plating

CRITB =

*(AB + BA)ex2/
(THICK*B1*#=2}

9. 87T*FLEXR

(SIXB - QSIXB)
{THICK - @THICK)
=0,0

THIKKI(I) =

THICK

-] 3
: FILEXR = E+THICK /10,92

THIKKII} =

THICK

Yes

No

ACTB =

KXPL = I + KXPL
@SIXB = SIXB
@THICK = THICK

Nao Yes

%2/ (THICK*B1+%2)

(PSL + SESLI() + ABS*+SEST(I)
CRITB = 9, 87*FLEXR*(AB 4

BA)

CRITB = 13.16*FLEXR/({THICK*B1

*%2)#(3*ABS + 3*¥BAS + 2}

|

U
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17. Subroutine REACT

a) Abstract:

This subroutine calculates the reactions at the intergections of frames
and longitudinal girders. The reactions are obtained by application

of the influence matrix to the difference of the released frame deflections
obtained by subroutine FRAME and the grillage deflections obtained by
subroutine STEP,

b) Terms specific to this subroutine:

FORTRAN Definition
Term

Al Array of influence coefficients

BQLL Difference between released
frame deflection and grillage
deflection

NN Number of longitudinals

R Reaction

ww Unrestrained deflection

ZDEFL Restrained deflection
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18. Subroutine RTPLSUB
a) Abstract:
Subroutine RTPLSUB calculates the roots of the characteristic equation.

b} Terms specific to this subroutine:

FORTRAN Definition

Term
A Input array of coefficients
CONV Degree of convergence
IER Error code
N Order of matrix
U Output array of real roots

v Output array of imaginary rooats
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Subroutine RTPLSUB (N, A, U, V, CONV, IER)

RETURN

F =100

IER =

U{NP3) = 0

Y(NP3) = 0
CONVINP3) = SK
NP3 = NP3 - 1

-S0T-

0

0 DG T = 3,NP3
: [
]

D(2) = 0 -

E@2) =0 R = - H{4)/H(3) |

H{2) = 0

5=5+
lpe 7 = 3,.~NP3 l L@GF( IH{D)
l H(I) = AT - 2)




FPNI1

= N+ 1

5 = EXPF(S/FPNI)

!

[— D@ J = 3,NP3

1

<0

4 H(J) = H{I)/3
L o ]
'H(3;l Hg\:;};;) ]
H(NP3)

T = -
M = (N

T
NP3 - 4)/2 + 3

|

= =
!

IJ =
H(J)

S = H{I)

= H(IT)
H(IT) =

NP3 - J + 3

L

Q = H(NP3)/HH2
P = (HINP3 - 1) - @
*H(NP3 - 3))/HH2

Ps
Qs

HH2 =

H{NP3 - 2)

1

@

-901-
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£dNIg] _
_M|_m ToE| © EHAY
(¢dANIH

OGN - -
o Qo o
. oN ok
(z - £dN)E+D - (¢dN)H = (gdN)g ]
— - ——
e | o

(1 - [F«a + (g = 03 _
(1 - nDasy + (Da = 0a |}
€EDD#1DD - TODIID = § *

(1 - ¢dN)D = 10D

[SslarTe) oo DL[QL
- Z30%d - = {1 - £ANID EIN'E < L D _: - faN)g i
(

(£ - £dN)D = £2D T - sangl - FEHAY
(2 - £IN)D = 22D

= ¢dHAV

{z -
-1 - [oxd - ()
(z -
- {1 - ridsd - (0]
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Yes

T <0

P =P+ (B(NP3 - 1)*
CC2Z - BINP3)*CC3)/S
Q=0+ {-BNP3 - 1)

R=1
*CCl + B(NP3)*CC2)/S ! '’

]

Yes No
E(NP3 - 1) NP = NP3 - 3
=0 U(NP) = R
V(NP}) = 0.0
COPNV(NP) = SK
R = R - D(NP3}/E(NP3 - 1} NP3 = NP3 - 1
\
« DO J = 3, NP3
CONTINUE f-_ *
i H(T) = D{D)
Ps = PT :
Q5 = QT 1
PT = P —
QT = Q
Yes
SK = SK/10
Ne

R ETURN

REV = - REV o ‘!D)

-80T-




Yes

P = P/Q
T<o0 Q=1/0
No
PP2 - Pf2

QMPSQ = O - PP23PP2

8 = ,o'_ QMP_G‘S No QMPSQ Yes
NP = NP3 - 3 > Q
No
Yes
3
U(NP} = - PP2 + §
U{NP) = - PP2 - §
1
U(NP - 1) = Q/U(NP)
V(NP) = 0.0
V(NP - 1) = 0,0
L

NP = NP3 - 3
UNP} = - PP2
U(NP - 1) = - PPz
5 = ./ QMP30Q
V{NF} = S

V(NP - 1) = - 8

&)

=
{

l__...—__.-..__..._

C@NV(NP) = SK
CONV{NP - 1) = SK
NP3 = NP3 - 2

!

D@ T = 3, NP3

|
;
l
|

i

H(I) = B(N

|

¢

-601-
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19. Subroutine SECTION
a) Abstract:

Subroutine SECTION is called from program TRANSHIP. It calculates
the section modulus of the midship section. The neutral axis and
section modulus are solved by iteration, the first starting from an
assumed value (based on empirical data). To accomplish this, the
subroutine makes use of subroutines ASPECT, TRANSY, LONGIT

and LONGMAT.

b) Terms specific to this subroutine:

FORTRAN Definition
Term
KNEUT Number of iterations in determination

of neutral axis of ship section

KOUNT Number of iterations in determination
of correct ship section modulus

SMDNEC Necessary section modulus




ant2

348
347

9941

410
411

SUHRNUTINE SECTION (KNEUL, SMONEC,KOUNT,HENPING,NXZ)
COMMON/DE/ NEF(20)

cOMMON/NK/ DKLU 10

COMMON/LO/FSECLD(12) FSESL{17),FSESLLE17),5400L2¢17,2,3),PSLLI1Y}
COMMON/TR/Z FSECTRUIL7 Y FSESTI17),FSESTL(17),5M0pT2447,2,3),5M0D73¢
1 17.2,5)

COMMON #B/ 4,B;NDECKS,JPLATE,PSL,PRM,HMAIN HNEUT,TESI, TFST,SESL,
1 SEST, KPAMELS 95, XNG, HATCH, THIKK, THIX®] b FBRIEFFRT,
2 EFFHyEFFHL,HFLOOR, THEENH, THIKX s EF HH, WEB, WEBL 2 X 1P X, CHI,
3 K15, ARTATL,SHALL,SMUDLL,WEBLL,SUMAREAP, SUMAREAL , SUMMP, SUMML,
4 AREAS SUMARE A, SUMMOM dPL s XPANEL s WHAYLP, XNST,NST, 11R,
5 WTH,BAYTR,SUMW T, SUMHTR,LLGX,  YIELD,WBAYTR, XL BOR,PLCOST,
6 CNST,COSTHIN, GNIT, GNNT, KNEUT, SUMSKHAP , SUnsShaL, SUMSHA, CODE,
FHAVEH, PRUEAD, DRAF T ALUAL, XLROLD, XLPANFL, 444 ,RuB, A4, PE.DELTESL,
8 SUMSMAL, ZP, ZL s LG ARZALL ,ASX, SMATL,SM0ODTY

DIMENSION ZP(17),5eSL417),5ESTV (171, TESL17),TESTL17),XNG(7 ), THIKKY
117}, THIKKACL702a8) s ErFRR(LT IS EFF W7 EFFBL(17,2,5) EFFWLE7
2,2,5)AREA(L7,5), TWEENH(S) ,SMAT1(12,2,51,5M0DT1012,2,%), THIXX(12,2
3),EFEH{12,2),ARFATLI(L7,2,5), WEB1(12,2.5), SHALA(L7,2,3),5M0D01 (27,2
4, 3) WEBLLC7:203) ) AREALL(T 223 ) SUMAREAPIS), SUMAREAL (), SUMMP (5}, 58U
SMMLL5Y, SUMAREALS ), SUMMOM(S ) ) WPL (S ) s XLPANEL (54 SUMSTR(B ) WTR(12), 7L
6(7) s TIKKL(17,5),C0LECLI7 ), ALOADL7 )4 SUMSMAP (5, SUMSMAL¢5),SUMSMA(S)
FORMAT(/BF13,5,/)

W=,

KNELITM =8

I(UE_IM‘IYM-R

GLDPRM=T,

KNEUT=KNEUL

GO TO 347

KNEUT=p

CONTINUE

CALL ASPECT

A=AA

2=HB

C.LL TRANSY (NS3)

FEAR

4=8B

CALL LONGIT (NS3)

oLD -3 HNEUT

CALL LOMGMAT

PRINT 9991 ,0MW

FORMAT(* THEST ZONE #» FilU, 1)

HNEUT = HMEUT + SUMMOM{1)/5UMAREALL)Y

XDIF=HNFUT = OLD

PRINT 8154,XDIF

IFCHNEUT.LE, HMAIN =HNEUT) GO TO 410

EXC = HMEUT

GO TQ 411

EXC = HMAIN =HNEUT

SMpaCT = SuMsHMal/exe

KNEUT = KNEUT + 1
IF (ABSF (HNEUT.OLD)
PRINT 8153, HNEUT
PRINT %14, KueUT
GO TO 8154
IF{KNEUT,GEKNEUTHIGO TO 8159

(GE, 0,1) GO TO 8152

8155
8154

8154
B157

403
404

402
ggnd
415

414

9153
9154

PRINT 8154,HNEUT

GO TQ 347

PRINT 8155

FORMAT{+ NO CONVERGENCE »)

PRINT 8193, HNEYT

GO TO 8157

CONTINUE

CONTINUE

KOUNT = KOUNT + 3

PRIMT 415, SMDNEC, SMDACT
PRY = BFNNIMG/SMDACT

PRINT 9004, PRM

PRINT 4n2 , QLDPRM ,KOUNT
IF(ABSF(PRM=OLDPRH ) ,LE,
OLPPRM=PRM

IF(KQUNT G5, KOUNTMY GG TO
G0 To 343
PRINT 31586
CONTINUE

A T AA
B = BR
FORMAT ¢1IHD,10X,» OLpPRH
FORMAT (1HO UK, NEWPRM
FORMAT (1HO , «4NECESSARY SECT
4ANTHAL SFITION HOUULUS
FORMAT{« HKNEUT = #,12)
FORMAT{1MD, » HNEUT =ze,F10,
FOIMAT({HEa* DELHN =*.f1g,
RETURN

END

Negs* CLOPRM ) GO TO 4p4

403

EHGFR,27 17X,12277)

mE LB, 20)

10N MODULUS
2+, F20.04/)

=v,F20,0/

2)
2)
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Subroutine SECTION(KNEUL, SMDNEC, KQUNT, BENDING, NXZ}

. ow =1
KNEUTM = 8 @LD = HNEUT
K@UNTM = 8
@GLDPREM = 0 f
KNEUT = © KNEUT = KNEUI1
L CALL LPNGMAT

{
l > \Print "TEST Z@NE" /
Y f

HNEUT = HNEUT + SUMM®M(l}/
CALL ASPECT] SUMAREA(1)
Y i XDIF = HNEUT - QLD
A- aa {
B - BB Print XDIF

!

CALL TRANSV(NS3)

!

AN

A= AA EXC = HMAIN EXC = HNEUT
B = BB - HNEUT
CALL L@NGIT(NS3} *
SMDACT = SUMSMAI/EXC
KNEUT = KNEUT + 1




NEUT - @LD
20,1

\ Print HNEUT,KNEUT/

Print
"NO CONVERGENCE'

PRM - QLDPRM
= 0, 5QLDPRM

QLDPRM = PRM

| KQUNT = KQUNT + 1

\Print SMDNEC, SMDACT /

Print "INO
CONVERGENCE"

\PRM = BENDING/SMDACT/

i Prinl PRM,@LDPRM,KQ)UNT/ B = BB

RETURN

-E1l-
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20. Subroutine SHAPES

a) Abstract:

This subroutine is called from hoth subroutines LONGIT and TRANSV

and is used to calculate the scantlings of shapes.
is called by this subroutine.

modulus.

b) Terms specific to this subroutine:

FORTRAN
Term

APE

CHI

WEDB

XIPE

XIPFX

XIT

Definition

Effective area of plating
Distance of neutral axis of
plate-frame combination from
center of plate

Web height

Second central moment of effective
plating (about the faying surface)

Second central moment of plate-
frame combination

Second central mornent of
transference

Subroutine FSHAPE
The section is determined by its section

Mathematical
Symhol

A
pe



e —————— . .

4

960

44

o A

o

I9RE

55

A995

SUBHOUTINE GHAPES  (FSEUNIU EF [ G WEBLCHL, THIKS s AN XIPY Y}
KFlL=1
KFiM=1gd
KKl=1
IF{THIKS
THIKS=D,25
PRINT 987,1
FORMAT (/% FOR {5 %,13 4= THIKS =1,0 INCHES #,;/)

WGT . 25) g0 To va?

7 APE = EF«THIKS

XIPE = APE#THIKS+#2/3,0
WES[=6,

WNEBII = 50,

WER = WEBI

KFal={
IF(WEB.GT, 1.7y GO 70 44
PRINT 200,WEH, 1

FORMAT(/,+ WEB LESS THAN 1,p INCHES NOy £,0 WER = #,F1p,4,+
1 FOR ELEMENT Iz +,13,/)

WEB=1,

G0 To 55

CALL FSHAPE(WER,XIS,ASX i XA5X,KK1)
CHI = (ASX*#XKSX#wiu=0,2*THIKS
XIPFy = (WER = GHI)+FSEGHOD
CHIA=ABSFLCH])

YIT = 0APE +a0¥Y & Culaval

@ = XIPE +X15 =XIT = X|PFX

GO T (1,2,31KFAL

WEB = WEBI]

GA =G

KFAL=2

GO 10 4

0B = Q

WES= WERLD + QA/{Qa=NE)*(WEBLI] ~ WEBI}

KFaL = 3 ’

g0 10 4

1FaBSFIQ/ CWEN=CHI )Y (LT, (n1*FSECMOD) &0 To S
KFL=KFL+1

IF(KFL,GE,KFLMIGO 0 3

1F(OB*0)7,:7,8

Q4 = 0

WEBI = WER

GO TQ »

WEBI] = WEB

GO To 2
IF(WER,GT,14)
PRIMT 99B8,[,YER

“APE)/(ASX+APE)

GO TQ 55

FORMAT(/.% WwER SET T3 1,0 INCHES [ = #,]d3,« WER WAS = * F10,3,/)

WFB=1,

CALL FSHAPE(WES, XIS, ASK+XASX,KKy)
CHE = (ASX*XKSXw#HEH=0+5*THIKS
CHIASAHSFICHI) .

XIT = (APF #ASX) #» Chlavw?

X1e8FN = XIwE » xis = X]T
FORMAT(/,# SECMOU = *,E13,5, «1 = w,1 2,
RETURN

END

*APE)/[ASX+APE)

Subroutine SHAPES{FSECM®D, EF, 1, WEB, CHI, THIKS, ASX, XIPFX)

KrL =1
KFLM = 150
1

APE = EF*THIKS

THIKS = 0.25

{

\Print thickness of plating

\ Print Web Height

XIPE = APExTHIKS+*x2/3.0
WEBRBI = ¢
WEBII = 50
WEB = WEBI
KFAL = 1
- g
Yes

-ST1-




CALL FSHAPE(WER, XI5, ASX,
XKSX, KK1)

CHI = (ASX*XKSX*WEB - 0,5%

THIKSTAPE)/(ASX + APE)
CHIA = ABSF(CHI)
XIT = {APE + ASX}tCHIA*"
XIPFX = XIPE + XIS - XIT

RETURN

CALL FSHAPE(WEB, XIS, ASX,

XKSX, KK1}

!

CHI = [ASX*XKSX*WEB - 0, 5%

XIPFX = (WEB - CHD*FSECMQD
CHIA = ABSF(CHI)
XIT = (APE + ASX)*CHIA®%2

THIKS*APE)/(ASX + APE)

O = XIPE + XIS - XIT - XIPFX
B | X
KFAL = 1 ?2 z
OB = @ —4-! WEBIl = WEB
* Q/(WEB - CHI)
WEB = WEBI + QA/

KFAaL

(QA - QBI*(WEBII - WEBI}

< 0. 01*¥FSECMBD

.3 No *

KFL =

KFL + 1

— QA =

WEB = WEBII

KFAL =

Q A
z

QA = Q

Print Web
Height

Yes

WEBI = wWEB- -

-911-
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21. Subroutine SOLVE
a) Abstract:

This subroutine sets up and solves the grillage slope-deflection equations
for the joint deformation and forces with the aid of subroutine BNMAT.
Subroutine MATINYV is used in the calculation for the joint deformation
and forces.



onQ

toeo

22

2000

SUBROUTINE SOLVELAL,42,45,A4,RLOADL,RLOADZ,NODS, NS NREG, TPILL)
DIMENSION CH{18,18),CH018,18)
DIMENSTON CX{18,18)
DIMENSION AL(9,9),A2(9,9),A8(%,9),RL0ADL(9),RLOADZ(Y)
1sRACIRY , XLEVI1B) s A4 (9} EE(18) ,RLLIB9sFIaXL1(9) . NOSCEY
2 BCC18,18), 1 [(L1B)+CKED,9),BLLT,P),Y(9),SMM({6,15,15)
3,71 18y, 1T2( 18y, ITs¢ 18,2)
4,C(18,18),BE[18,18); S5(481:B4(9,9),85(9,9),BD(418)}
COMMON ALFA, AX, CCs CN, UEFL, GF: He JJo K, NGy N%, PD,
1RNOT, S, SSs Ve VWV, W, X, X1D, XII, XL, XLL, XML, XMy, XX,HR
COMMON /E/ 1HTLE
DIMENSTON CHB(LH)
COMMON /D7 V5, VY
DIMENSION WS{15),V¥Y(25}
DIMENSION  BLD{18)
DIMENSION ALFAC15,15)4AX%C %,9 ),CCl20).DEFLLC 9),PLl1%,40),
1R00TE 92,5015, VE150,VVIi15) oW (15),XTUE15) #XMLEL15) , XMUCLD) s XX (40,
2Xp1e4n)
NS2=N5+?
NOTSaNSS
DO 1000 LJ=i,;NG
JENGeNOOSHL )
XLEQ(J) = ~RLOADL(L L)
NGJ = NG+J
XLEQ(NGJ) = ~RLDaD2(LY)
CALL BNMAT{(aAX,5,B5)
CALL BNMAT(AX,4,84)
DO 1009 LK=1,NG
K = NG « NDOS + LK
BE{J KIZEALL I LK)
BC{J;K) = AL(LJ,LK)/AL{L1,1}
NGK = NG + X
RBINGJ, K =Ru il Js LK)
BRINGJ,NGKIZR4 L s LK)
BE{J NGK)Y=AS(LJ,LK)
BCINGJ,K) = A3(LJ LK)/ a1l141)
BECJNGK) 3 AZ(LJoLKI/AL0L,1)
BC(NGJ,NGK) = Ad(LJ,LK)/AL(1,1}
CONTJNUE
NGZ = NG * (NOOS + 2)
GALL MATINV [ 8Cy NG2y 18, BCs Uy T1, I1T2:173,DTE)
RR= 1

D0 1141 I=1,NG2
BA(1)z20,0
DO 111 Jei,NG2

BA{1)aBACIY+BC{I ,,JI)*XLEULY)

CONTINUE
DO 2000 LJ = 1,NG
J = NG + NOOS + LJ
NGJ & NG#J

VILJY2RACJ)FA101,1)

YWILJY 2RAINGJ ) Z742(1.1)

CONTINYE
Do 29np [=i,NG2
BA(T)=BALT)/AL{L,1)

DO 2%00 J=1,NG2

2900
5gh1

6002

4999
6020

6003

595¢

5999

6000

6502

5962

BC{I, =BT, /AL (L, Y
CONTINUE
IF(NOTS=+1) 4D00,5950.,%vY}
NGZ2=NG+NG
Do 6002 lx1,NG
IME[+NG
BS(1)= BA(I)*XIR{[IwE
BSCIMYzBALIMIXX]ID{]) *x
DO &0N2 J=1,NG2
CiT,Ji=0,0
CtiM i=0,0
Do 6602 IR=1,NG2
CelaJdy=C(l,)«BCC1, TRI*BBCIR, JIexIUlL)o)
COIM, J)=C(IM, JY=RCE[My JRIYBEL [Ryd)saini) e
CONTINUE
DO 4999 |=1i,NG2
DO 4999 J=1L,NG
BC{1,J)s=BCt],J}
CONTY [NUE
FORMAT(9EL3,.5!}
DD 4003 ]=1,NG
IMENGe |
DY 4003 J=1,.NG2
Cels2¥scil d)=BCT2J) "X{Dl)*E
COIM UGl M JYwBC(IMs ) «XID(Y*E
CONTINUE
GO TO 4n04
NG2=NG+NG
DO 5999 ls1,NG?
DO 5999 J2i,NG
JRENGw S
BE{I,JRY==BB(], JR)
CONT INUE
DO &ngn I=L,NG
M= [ +NG
BS(1)=BS(1)Y«BAC(I) *XIUC(])}*E
BSCIMIZBS{IMI=BAC|4)*XIL(LI*E
D0 4000 J3 1,NG2
CB(1,Jy=0,9
ca{lM,Ji=n,0
Do 4000 I1Rel,NGE

CBCIM, Jy=CBCIM, J)+aCTIM IR) BB IR JI*XID([I0E

CR{I,Jy=CBLI,J)=BC(1,IR)*BUl IR, J)*XID(])#E
CONT[NUE

Do 65n2 I=1,NG2

DO 65n2 J=1,NG2
CtI;JIsCBOLadYeCtad)
CONTINUE

IF(IPILL,EQ,N) GO TO 5963
N2ENG+2

NH2ZNG+NBBG

LN=NB+NEBG#1

L2ENG+]

Do 9641 [=1,NG2

DD 9661 KKz 1,NG2
CH{T,KKy=C(I,KK)
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Y

D® 1= 1,NG

!

iM = I + NG

BS(I) = BS(I) + BAI(I)
*XID(I)*E

BS{IM) = BS(IM) -
BA{TM)*XID{I}*E

~—t

!

D@ J = 1,NG2

=i

DY IR = 1,NG2

]
1
L
|
|
|
|

1

CB(IM, J) = GB{IM, J} +
BC{IM, IR)*BB(IR, J)
*XID{I)*E

CB(I,J) = CB(L,J) -

] BC{I, IR)*BB(IR, I)*

XID(I}*E

| 1

)

Y

D@ I = 1,NG2

1

D@ J = 1,NG2

!

I
‘ ‘C(I,J) = CR(I,T) + C(I, N

No
iNZ:NG+2
NB = NG 4+ NBBG
LN = NG + NBBG + 1
L2 = NG + 1

|
)

¥

D@ 1= 1,NG2

1

D@KK = 1,NG2

!

_]
f

B

CHII, KK) = Cf{i, KK)

I e
|
b
l

!
I
|

D@ I I, NG

D@ 71 1, NG

|t 1 fagd N

KI = NG + J
Ki=NG+I

CH(1,T) = C(KI, KI}
CH(KL KI) = - C(L,J}
CH(L KF) = - C{I,KJ)

—-——b—-—-——'—l

| I

R Y
f
|

— — r—

&)

/!

-

-

D@

-

KF =
CHB(I
CHBI(E

=

—_—

r—--- D

; Print (I

I—-a—-——l D@ .

|
!

CH(NzJ) = C
CH(T, N2} = |

L



Y

I-——--—-— D@ JK = LN,NG2

| {

xcHB(NZ] = CHB(NZ) + CHB(JK)I

I

. DG I =

, NB

i I

|—YPrint (CH({I, 1), J
L

- l,NG)/

!

\Print (CHB(I),1 = l.NG)/

f

T1,IT2,1T3, DTE)

CALL MATINV(CH, NB, 18, CH, 0,

!

I—-b—— D¢ I = 1,NB

i !

Q\Print (GH(I, 1),T = 1,NB)7

!

G

—
f

1 4

- ,—F
(!
|

L ow 1

Y

D@ I=1,NB

1

BDD{i) = O

{

DP J = 1,NB

!

Y

CALL MATINV(C,NG2, 18, C, 0,

Tl,IT2,1T3, DTE)

BDD(I) = BDD{I) -
CH{I, I)*CHB{J)

“

{

D@ I = LN,NG2

!

BDD(l} = BDD(N2)

— e ————— e e

—
!

-

\Print (BDDHID, I = l,NGZ)/

W

{

- — D@ I = },NG2

t

BD{) = 0.0

1

Do T = 1,NG2

!

BD{I} = BD(I) - C(I, J)*BS{J)

]

—_—— e ]

— il s e}

&)

R

Y

DO T - I, NG

{

NGJ = NG + J
BD(NGJ) = BDD(J)
BD{J) = BDDI{NGJI)

[~

T ]

DY J = 1,NG

{

NGJ = NG + T
VSUJ) = BD(NGI}
VY(J) = BD(I)

[ E—

&)
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22. Subroutine STEP

a) Abstract:

This subroutine is used to calculate the deformations and forces at
the frame intersections of the longitudinal girders of the grillage.
It solves the grillage deflection equation.

b) Terms specific to this subroutine:

FORTRAN Definition
Term

SHEAR Shear

SLOPE Slope

XMOM Moment
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23, Subroutine STRESS

a) Abstracet:

Subroutine STRESS is called from program TRANSHIP and it administers
the convergence of the solution, It calculates stress intensgities haszed

on scantlings calculated in subroutine SECTION and grillage moments
calculated in subroutine GRILLLAGE, New criterion stress intensities
are then calculated unless the last calculation meets the criteria for

stress intensities,
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24, Function T

a) Abstract:

This function calculates the values of the Laplace transform used in
the grillage calculation, This function is called for by both subroutines

BNMAT and XLOAD and in turn calls for function THETA.

b) Term specific to this subroutine:

FORTRAN Definition
Term
AFAC Scale factor - Set equal to unity in
this study
CN Daterminant of A matrix
iR Number of Nielsen functions
M Number of Nielsen functions
NG Number of longitudinal girders
ROOT Root array of A matrix
XT Distance of the longitudinal girder

from the origin
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25, Function THETA

a} Abstract:

This function is called by function T to calculate the Nielsen functions
NM used in the grillage calculation,

b) Terms specific to this subroutine:

FORTRAN Definition
Term
M Index of Nielsen function
NG Number of longitudinal girders in

the grillage

XT Transverse distance of the longitudinal
girder from the origin

Xw Root of the grillage matrix



e8
91

11

10
12

13
107
15
1061

FUNCTION THETAL{XW,XT,™M,NG)
DIMENS]ON A{15)
FORMAT (13)
FORMAT (F15,5)
N & NG+t
IF (XT}ii,1,1
XK = SQRTIXW}
AA 3 XK+ ,5
Ad = SQRT(4a)
D = 2, wAAee2
Fa aaeXT
3 EXP{F)
CH tE+Ll,/E}/2,
SH [E=1,/E) /2,
c COS¢{F)
NN Me?2
S = SIN(F)
IF (NN=612,2,3
IR = NN=&
GO TO (8,7,8,%9),1R
B0 TO (4,5,6,7,:8,9),NY
ACLIB(D*XTwAA*(CHOSUSH I ) *XK/D/XKb w3
GO TO 110
Al2) = (1 ,=CHeL)/XKeeD
G0 TO 10
A{3) 2 AA#(CH*S«SHeC)/x%/D
GO TO 110
Ald4) = SHesS/D
GO TO 10
A(SY s AAw(CHeS+Skel) /U
GO To 1n
Al§) = CHe(C
GO TO 1n
A7) =0,
THETA=D,
G0 TO 1%
IF(NNn6)12,12,13
THETA = A(NN)
GO TO 15
THETA 2 A {lHe2} ¥ XRewp
FORMAT(SEL2,4)
RETURN
FORMAT(SE14,8)
END

Function THETA(XW, XT, M, NG)

XK = W

AA = JXK*0,5

D = 2kAA®¥Z

F = AA*XT

E = EXP{F)

CH = (E + 1/E)/2
SH = (E - 1/E)/2
C = COS(F)

NN = M+ 2

S = SIN{F}

|A(T) = 0 -
THETA = 0 | RE

J THET!

N
THETA = - A{IR + 2)| .
HKEA#Z

A(ly = D*XT - AA¥(CH*S
+ SH*C)*XK/D/XK**3

2
——-] AlZ) = {1 - CH*C)/XK*;

3 !A(3) = AA%(CH*S - SH*C

NN - 6

4

5

}A(S) = AA*(CH*S 4 SH*(

6
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26. Subroutine TRANSV
a) Abstract:

Subroutine TRANSV is called from subroutine SECTION. It calculates
the section moduli of all transverses.

b) Description:

The cross sectional area, the second central moment of area and the
section modulus of Q. T. floors and N. T. floors are computed directly
2wkt a TP ANTCIT Tomee a1l Atlecan Fatm m mmrm i m = & o P Y P '

J.J.l. BuUpT UULA..I.I!: LAOMAIND Y . LI VE adll vLlicl l..l. AlUIVELIOTD allud 1hi4allicp l.ll.C

above quantities are obtained from subroutine SHAPES.
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SUFRQUTINE TRANSY{NSI)

COMMONSTRYZ FRECYROL7 24 FSESTOL7 ), FSESTI(L7), 540072027, 2,3)+SM0DnT 3¢

1 17,2,5)

COMMDM 2B/ 1BT,F

COMMON /B/ 4,8, MRECAS, IPLATE, PSL, PRM, HMALN, uNFUT, TESL, TEST, SESL,
SEST, KEANELS (il XNG, HATCH, THIKY, THIK" 1, EFFUR,EFfal,
EFFW,EFFRL, HELUOR, FUESNH, THIKX,EFBR, kBB, wiay, X1PF X, CHI,
x18, AREATl,SHAL1aSHUHLla”EBLllSU“AREAP.SUHAHEAL|5U”HP.SUNML,
AREA, SUMAREA , SUMHUM, WP XPANEL , WHAYLS , XNST NST, 1TH,
WIR,BAYTR, SUMHT (SUMT-, L1 GX,  YIELD,wR2avTH,XLABDR,PLEOST,
COST, COSTHIN, GNOT, GNNT, KNEUT, SUMSMAP, SUMSHAL, "UMSKA, COBE,

WAVEH  PRHEADN, DRAFT, ALOAD, XLHOLD, XLPANEL , A44, BHB, A4, BH, DELTESL,
SuMSMa1,7P, 2L, ILG, AREALY, ASX, SHATY,SMoDT:

DIMENSION ZP (173, 5C5L 017 e SESTLR7) 0 TESL (17, TEST{17) s XNGL7 3, YHIXKL

117y, THIKK1G17/5249) , EFFRREITIGEFFUCLT ) EFFR1CL7,2,5) JErFul(17

2,2:5) AREA(LZ,5) THEENHIS Y, BAT1(42,2,5),5M0DT2¢12,2,%),THIKy (12,2

31 EFBRI1242),AREATLI(12,42,3) s HEB1{L2,2,)5),SHALLI17 2,3, 5H08L1¢17,2

4 3) WEBL1UT,2.3),AHEALLIT 22,33, SUMAREAP (5 ), SUMARE L9, 5UMHP{5), SU

SMML 53, SUMAREA (5, DUMMOM (5 kPL (5) ) XLPANEL {5 ) »SUMw TR (53, uTR¢12), 2L

6¢TY TIKKLE17,5),COUZ(L7), AL0ADCL7Y,SUHSHAP(S) s SUMSMALISY , SUMSHA(S)

D0 71 I = 1,17R .

DO 71 K = 1,KPAMELS

{F{1,G6T,1IBT) GO TO 73

J=1

L=ladd

AREATA(12J,K) 5 THIMKL{L,J,K) * HFLOGR

HNTX={RFLOORSEFF3142,1,K)*THIKK1{2,1,K)+AREAT

1EFFBLCL  J K)o THEKKL (L2208 +EFFE1(2,1,K)+TH]

W N B g

1¢1: 0 K)*HFLDOR/2,) /¢
KK1(2,1,KY+AREATI(L,J.K

2y )

SHATL(1,uaky = EFFl(l, 2k THIKKIIL,1,40 & HANTX+2 4
1 FFFB1L2,1,K) e THIKKE(Z2,1,K)u (KFLOOR ~vnTyyes 2
2 +HFLOOR**3+«THIKKL{LJsKY /12,

SMONTL(1.JaK) = SHATLIC[+JsK) / (HFLUOH = HNTX)

SHONT2¢1,d,K)=3MaT101,J,KI/HNTX

WFB1 (1,4.K) = HFLOOR

GO TD 71

DECK AND SIDESHELL FRAMES

DO 75 J=1,2

IF1.aT.ILGY G0 TO 83

GO Yo (91,92 J
Bi= (BEAM = HATCH)
G0 To 93

81= HATCH,

G0 TO 93

Ip =1 « IL8
IF(J.EQ.2) GO YO 75

gls TWERMH{ID)

gl=11ys,

THIKKL(I,J,K) = THIXK1(1,1,K}
EFFg1(ledsK) = EFFuillstek)

THIKXtI,JY & THIKKLU]»JaK)

EFBR(1,J) = BFFBL{L,J,K}

EFeFEFORETIJ)

XMOME =  ALDAD{[)+slexZ 7 12 g spn/s2,
FeecMOp=FSESTHI )

IFE NS3.E0,WL) FSECHUOOTXMOME/FSESTI])

0.5

*240

— b = e

g

75
7

[F (N3, FR. 1,400, [ BT 00  FIROHUD;
IFLFSECINT, LT, £, FSECHOT

FORMATL/a* FocCHMOls L ELN 4

THIKS=THIKY 1 J)

CaLL SHAPES

WESL(2JaK) = WEQ

SMATIC[aJaK)= XIPFX B

SMOnT1 (1, J4KIR XIPFX/ (CHI+THIKX

SHOPTZ(1.J,Kp= XIPFX/ (XEI=CHD)

AREATI (1aJaX21ASX

CONT[MUE

CONT[NUE

RETURM

END

(FSECHODLEF o
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27. Subroutine XLOAD

a) Abstract:

This subroutine is called from program TRANSHIP.
load transforms for the grillage system.

b) Terms specific to this subroutine:

FORTRAN Definition
Term
A A matrix
AL Characteristic matrix
B Load matrix
M Index of Nielsen's function N (u)

xQ x-distance in Nielsen's function

It calculates the



09

00

apno

4400
439np
4520
4539
454Q

4544
4600

465
1587

4;00
4800

dgsu
5060

SUROUTING YL DARCY M, 2, X))
cOMMON ZE/ 10T, E

chHHMON ALFa, AX. CCs CN, DEfL, GF, H, g, ®, MG NS, P,
1RMDT. "Sa S35 Ve WV W X, XID, X[1s XL %rp, <ML, ¥MU¢ XXe%9,SCAL
2 S AFAC,NNN

DIMENSTON ALFALLS 1500 AXE 9,0 3,00010), 6FFL¢ 9),P0(15.,40),
1ROOTE 9150130 p V120, YW ILT)  wedS), XTIty , X (1520 M0 ) xx (40,
2XTICA0Y e AC9.9Y 0B (9 AL(Ty 94 RL L0, 9, THran), AL9¢Y)

xQ=X

ne 500 g = %,MG

BtJY = 8,0

cONTIHYE

D7 5060 JR=1,NG

po 4pup I=t,00

DO Inug J=1,NG

ALCTa d)==f 01, I /RUCT(JR)

CONTINUE

AL, Ty=abl¢l, et v

CONTINUF

Cill EV(ALLMGIRL.LC)

pn 4500 J=1445

XJ = J

A1 = XQ= ¥XJ*s$S

THEd) = Teal, IR, t, MG ARODT,; 6N AFAG)

CONTINUE

DY dsp0 }=1,NG

TR va?  » XMD({]} ##2) 4530,4520,453p

ALSCIY = 6,0

GO YO 4540

ALSCTY = WOLY * TOXG,TRyM=L1 NG ROOT, CN,AFAC) # XMO{1) w
LTEX, 1R, M1, MG, ROOT, CN2AFAC)

FD 45Rp J = 1,MNS

ALSLEY = ALS(IY = PREI.JdY » THiD)

CONTINUE

CONTINYE

IF (XLL ~XQ) 4890,4050,465)p

5o 4700 1=1,80

IF ¢x¥l¢l3)y 46d0,4700,458n

ALSCEY = ALS(IY » aMLUL) * T(p,p, [R;Me1,NG, ROOT, CN)
CONTINUE

DU 485p l=1,NG

DO 4850 J=q.M6

BOIYeRODI2RLET, 0)wallSEN?

CONTINUE

CONTINUE

RETURN

END

Subroutine XL@AD(A, M, |

-
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