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APPENDIX
COST~EFFECTIVENESS ANALYSIS MODEL

The computer analysis model, written in Fortran computer lan-
guage, makes use of thirty-nine subroutines and a main program.

Use of subroutines, in additiom to simplifying the logic and model
validation, provides the necessary flexibility in modifying or
extending the analysis procedure to accommodate unique situations
that may be encountered in the field,

Core storage requirements for program execution from a source
deck are approximately 380 bytes. Using an object (hexadecimal)
input deck, program execution requires approximately 170 bytes.

: Présénted:in this appendix are déscriptions of the computer
variables assigned to each data entry source on the hazard inventory
aﬁd improvement forms, a functional description of the subroutines
that constitute the analysis model, descriptions of tabular data
input and a program operational flow chart. A listing of the complete
computer program is included also.

The computer analysis model is documented in considerable detail
in a previously published report (9) in which are included flow charts
depicting the program logic, discussion of assumptions and idealizations,
and definition of variables. Copies of the previous documentation
manual as well as other previous reports on the three studies reported
herein and tapes of the program may be obtained from the Texas State
Department of Highways and Public Transportation, the Texas Transportation

Institute or the Federal Highway Administration upon request.
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Computer Variables

Each date input source (numbered space) on the hazard inventory
and improvement form has been assigned a computer variable name.
These data sources describe the factors that are unique to a particular
obstacle or improvement (location, size, offset, costs, etc.). Other
necessary information such as expected encroachment frequency, severity
indices for each obstacle, etc., are incorporated into the analysis
model and retrieved from core storage as required.

The computer variable names assigned to the existing roadside
hazards are shown on the roadside hazard inventory form in Figure A-1l.

Hazard input data are read in subroutine INVIRY in a two-dimensional

array as:
Hazard Name = Hn (1,J)
where
n = hazard descriptor (i.e., n=l ... hazard number)
I = hazard number in a group (1<I<15)
J=1

The computer variable names assigned to a roadside improvement are
shown on the roadside hazard improvement form in Figure A-2. Improve-
ment data are read in subroutine INVIRY in a two-dimensional array as:

Improvement Name = C_ (1,7)

where
n = hazard descriptor
I = hazard number in a group (1<I<15)
J = improvement alternative in a group (2<J<5)



Computer Variables

Each date input source (numbered space) on the hazard inventory
and improvement form has been assigned a computer variable name.
These data sources describe the factors fhat are unique to a particular
obstacle or improvement (location, size, offset, costs, etc.). Other
necessary information such as expected encroachment frequency, severity
indices for each obstacle, etc., are incorporated into the analysis
model and retrieved from core storage as required.

The computer variable names assigned to the existing roadside
hazards are shown on the roadside hazard inventory form in Figure A-l.

Hazard input data are read in subroutine INVTRY in a two-dimensional

array as:
Hazard Name = Hn (1,J)
where
n = hazard descriptor (i.e., n=1 ... hazard number)
I = hazard number in a group (1<I<15)
J=1

The computer variable names assigned to a roadside improvement are
shown on the roadside hazard improvement form in Figure A-2. Improve-
ment data are read in subroutine INVIRY in a two-dimensional array as:

Improvement Name = C_ (1,3)

where

=}
I

hazard degcriptor

I = hazard number in a group (1<I<15)

o
fl

improvement alternative in a group (2<J<5)
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ROADSIDE HAZARD IMPROVEMENTS

[ )

(e | 1 | ;qu,.1 631 1 les Hop |

Hogord Mumber

eAil) Icafl el ] [ lam | T ICIII |

LTI TR [ TR w7 ow
Fsh ot of Improrames 41 me-um ........... Improvemen

cs%NT H§ZARD IMP?WENTS

3 e onsiruct el 10 Safe Deaign

4 Beconstract Crony Dranoge System (Remaye rrzodwall, £ xlend s uiert, Srode Fic )

—— o g
{Hozard Mol on Critical Slopei Medinn Neor Fa
ci2t 25 v e S

Cl1@2 « @ C/’ 42 4

- cisl ] ¢k E:ir
cr2- ¢ Lenan e s i ___onen

LONGITUDINAL HAZARD IMPROVEMENTS

7] e o ot
cd? Wi oy

) 2] e L]
/2%~ clg 22

z
2B 1

cre” ‘"cig c20

PRI R R

(Complate oz A)

SLOPE IMPROVEMENTS

crRe~-_-cle

cre < -cl8

U T T U s G 2
< i~
42 43

Instali Continous Guordrgil Betmeer Successwe Hl..:qﬂ
ce ~ ¢l

CI? ’ . FLATTEN SLOPE

FRONT SLOPE I"""“" . GHtse (O KN ;T - Steepnesy - - o 4 = Oistonce "D, (10—

i . —_— Slope Direct:on
Clei¢d7) cd8)! bdo) Cdo 4| Gez i
3 * L 2 Neqatsve
a2 43 4 as % a7 4 a9 2 53 54
Bagmang £nd Bequneing €na chmnq £nd

nd s g
2 K SLOPE e Stespomss —— Oitance "0;” (1) - -
or BACI eepoess i i Stope Direction
c) ¢4 [ GaECdE)  camiEE
2 negative
5

aem- i~y Bogiming €rd

LI ¥ ]! Lll:-Z’LIj e

N

Box A (Install Guardrait) Box B (Chunges fo Exlshng Guardrail)

[ Laterol Oitser tn Cotmat Offsel (11} aatnen (M) - i o- - Sborten U0}

oo 44 4 a3 u 45 46 ar aa 49 %0 51 82 53 54 55 86
nnnnnnnnnn a Begunning

Fi-carrezs) g @}-&4 [cze | ) [g2r T [lesml] [ £20]]

N ]
end

- No ‘Improvement Recommended
Cl12 '

Cord Type

©
¢
O
O
O
O
O
O
O
O
O B] (7] " ms S it e %
O
O
O
O
O
O
O
O
@

BOX

BOX 2

8OX 4

BOXES A &8

BOX 5

Figure A-2. Computer variables--Roadside hazard improvements form,

A-4



Subroutine Descriptions

The computer analysis model, to be reaponsive to the extremely
large number of possible alternatives, is composed of thirty-nine
subroutines and a main program. The program execution keys from
three primary subroutines: (1) subroutine PTHAZ, (2) subroutine
LGHAZ, or (3) subroutine SLHAZ after being directed to one of these
three subroutines from subroutine HAZARD. The primary category into
which each hazard is classified on the inventory form is identified
in subroutine HAZARD from which execution is then directed to the
appropriate primary subroutine. The sequence of subroutines which
the analysis then takes is dependent upon the improvement recommended.
The primary subroutines channel the analysis to those analysis
operations required for each possible improvement alternative for the
particular hazard type. Table A-1 presents a description of each
subroutine function.

The previously published documentation manual (9) presents
cross—reference listings of all subroutines and descriptions of the

major computer variables in each subroutine.

Program Operational Description

An overall systems flow chart depicting the operation of the
cost-effectiveness model on the Texas SDHPT computer facilities is

shown in Figure A-3.



TABLE A-1
LIST OF SUBROUTINES

Subroutine
Number Name Description of Subroutine

1 SLIST Listing of subroutines.

2 . HWY Subroutine contains description of highway
(type and classification).

3 DIST Subroutine reads and stores information on the
relationship between county and district
numbers.

4 ERROR Subroutine contains error or flag messages that
are built into the computer program.

5 SEVRTY Subroutine to read and store severity-indices
obtained from THD. These indices are ad-
justed to take into consideration the higher
damage costs associated with fixed hazards
such as a bridge pier.

6 ADJUST Subroutine to adjust severity indices calculated
in subroutine VDITCH

7 INVIRY Subroutine reads and stores hazard and improve-
ment data obtained in field. Maximum number
of hazards per group is 15. Maximum number
of improvement alternatives per hazard is 4.

8 ORDER1 Subroutine to re-arrange the hazards in ascend-
ing order based on lateral offset distance
from edge of travelled lane.

9 ORDER2 Subroutine to rearrange hazards longitudinally
to define beginning and end boundaries of a
group of point hazards for protection by
single G.R. or hazard groups of successive
bridges

10 CONST1 Subroutine to compute constant values.
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Subroutine
Number Name
11 HAZARD
12 PTHAZ
13 LGHAZ
14 SLHAZ
15 CMBPT
16 SOFT
17 ZERO
18 RAIL
19 RAIL1
20 RAIL2
21 RAIL6

TABLE A-1, CONTINUED

Description of Subroutine

Subroutine calls up the appropriate primary
subroutine for one of the three defined type
hazards (point, longitudinal, and slope).
Except for several special cases, the
severity-indices for the hazard are obtained
from storage arrays.

Point hazard subroutine. (Primary subroutine)

Longitudinal hazard subroutine (primary sub-
routine).

Slope hazard subroutine (primary subroutine).

Point hazard improvement subroutine. Protect
hazard with concrete median barrier (CMB).

Point hazard improvement subroutine. Protect
hazard with energy attenuation system.

Point hazard improvement subroutine. Alleviate
hazard. Severity-index assumed to be equal
to a value of zero.

Longitudinal hazard improvement subroutine
where guardrail is used.

Longitudinal hazard improvement subroutine.
Remove existing guardrail.

Longitudinal hazard improvement subroutine.
(1) Upgrade guardrail to full safety stan-
dards, or
(2) Upgrade guardrail to full safety stan-
dards and close-up gap, or
(3) Close-up gap between existing guardrail or
(4) Safety treat guardrail, free-end only.

Longitudinal hazard improvement subroutine.
Anchor existing guardrail to bridge structure.



TABLE A-1, CONTINUED

Subroutine ’
Number Name Description of Subroutine

22 - PTRAIL Point hazard improvement subroutine. Protect
- hazard with guardrail. Hazard not on
critical slope (3.5 to 1 or steeper). Guard-
rail length needed based on THD criteria.

23 DTRAIL Subroutine to install guardrail to protect a
washout or runoff ditch only.

24 SLRAIL Longitudinal hazard improvement subroutine.
Install guardrail to protect slope not at
bridge--may include point hazards.

25 CURB Longitudinal hazard improvement subroutine --
curbs.

26 BRIDGE Longitudinal hazard improvement subroutine —-
bridgerail,

27 BRGR Longitudinal hazard improvement subroutine.
Install guardrail at bridge approach, or in-
stall guardrail departing bridge.

28 BRGR1 Subroutine used to place guardrail between suc~
cessive bridges in line. Program permits up
to 5 bridges in one group.

29 SLOPEL Subroutine to compute geometric properties of
slopes such as the horizontal offset dis-
tances and slope angles.

30 VDITCH Subroutine to calculate the severity index, SI,
for the V-DITCH or intersection of the front
and back slopes located within 30 feet of the
traveled way. In addition, the width, W, of
the imaginary longitudinal hazard is assigned.

31 DITCH Longitudinal hazard improvement subroutine --
ditches.

32 WASOUT Subroutine to compute the severity-index of a
: ditch or washout.



Subroutine
Number Name
33 FLATEN
34 GRAIL
35 HINDEX
36 PROB
37 FREQ
38 COSTS
39 OUTPUT

TABLE A-1, CONTINUED

Description of Subroutine

Slope hazard improvement subroutine -- flatten

slopes.

Subroutine locates the position of existing

guardrail.
NGR = 1 no guardrail

IGR = 0 no guardrail on right side of roadway
or on one side of median
IGR = 1 guardrail on both sides of median.

Hazard-index subroutine. Hazard-index is de-

fined as the number of fatal or non-fatal
accldents per year associated with a one
directional roadway. For median analysis,
the hazard-index is computed for each roadway
separately, and the two mcasures are added.
Refer to equation 3 on pages 19 and 20 in
NCHRP Project 20-7, Task Order 1/1, TTI
Report RF 625 CLLX

Subroutine to compute probability of a vehicle

lateral displacement greater than some offset
distance. Encroachment angle equal to 11
degrees. (Figure 4 in NCHRP 20-7) (11).

Subroutine to compute the encroachment frequen-

cy expressed as the number of roadside
encroachments per mile per year. (Figure 2
in NCHRP 20-7) (11).

Subroutine to compute annualized costs taking

into consideration (1) first costs of improve-
ment, (2) normal maintenance costs of hazard
and improvement, and (3) repair costs of °
hazard and improvement following a collision.
Compound interest is used with an assumed
interest rate of 8 percent and a 20 year life.
Refer to the equation on pages 49 and 50 in
NCHRP Project 20-7, Task Order 1/1, TTI Report
RF 625 (11).

Subroutine to print the output from the

computer program.
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Figure A~4 illustrates table input data. The program read
structure is such that the table-ordering shown must be adhered to

" the seven tables are

precisely. Although interpreted as "data,
not input with field inventory data; rather, they are incorporated
in the program and called prior to execution.

Strict adherence to the format, which differs for individual
tables, is necessary for correct reading. The table data are read

in the gubroutines listed in Figure A-4, the subroutines being called

in the MAIN program.

Severity Indices

Table A~2 presents a listing of severity indices used in the
computer program. The identification and descriptor codes agree

with those ligted in Table 1 of this document.

Program Listing

A listing of the complete computer program is presented in

Figures A~5 through A-44.
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I. FTO5F001

Card Images

(Normally //GO.SYSIN when executed from standard JCL procedure)

/ Data

(//Date Card (optiomal, if internal system dat

Table 7 - Unadjust sev indices

39

{//Table 6 -~ Error/flag msgs

517

r/,Table 5 - Subr locn of err/flag msgs 49 CI'S

Table 4 - County No. - Dist No. 13 C1's

(/'Table 3 - Highway Types 97

r//Table 2 - Subr Desc 84 CI'S

//,Table 1 - Subroutine Names

39 card images

/

/

II. FT12F001

'"PRINT' or 'SUPPR' - Optional Sever Tnd. List —~ Subr SEVRIY

Card Images (If Applic) Read by
'"PRINT' or 'SUPPR' - Optional Error/Flag Msgs - Subr ERROR

Location of Read Statements

Table

1
2
3
4
5
6
7

Date
Data

Subroutine SLIST
SLIST
HWY
DIST
ERROR
ERROR
SEVRTY
MAIN
INVTRY

Figure A-4, Table Input Data
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TABLE A-Z

SEVERITY INDICES

Identification Descriptor End Treatment Code Severity-Index
Code Code Beginning Ending Survey Adjusted
1. Utility Pole
1 0 - - 7.1 27.5
2. Trees
2 0 - - 8.0 50.0
3. Rigid Signpost
3 1 - - 4.7 8.9
3 2 - - 7.2 30.0
3 3 - - 7.2 30.0
3 4 - - 7.2 30.0
3 5 - - 8.1 52.5
4. Rigid Base Luminaire Support
4 0 - - 7.5 37.5
5. Curbs
5 1 - - 2.4 2.4
5 2 - - 4.1 4.7
5 3 - - 3.7 3.7
6. Guardrail or Median Barrier
6 1 1 1 3.7 3.7
6 1 1 2 4.0 4.0
6 1 1 3 3.6 3.6
6 1 1 4 4.5 7.5
6 1 2 1 5.6 15.2
6 1 2 2 5.7 15.9
6 1 2 3 5.3 13.1
6 1 2 4 5.7 15.9
6 1 3 1 3.3 3.3
6 1 3 2 3.3 3.3
6 1 3 3 3.3 3.3
6 1 3 4 4,6 8.2
6 1 4 1 4.5 7.5
6 1 4 2 4.7 8.9
6 1 4 3 4.5 7.5
6 1 4 4 5.0 11.0
6 2 1 1 3.9 3.9
6 2 1 2 4,2 5.4
6 2 1 3 3.8 3.8
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TABLE A-2, CONTINUED

Severity-Index
Survey Adjusted
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TABLE A-2, CONTINUED

Severity-Index
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TABLE A-2, CONTINUED

Identification Descriptor End Treatment Code Severity-Index
Code Code Beginning Ending Survey Adjusted

6 7 3 2 4.2 5.4

6 7 3 3 4.2 5.4

6 7 3 4 4.2 5.4

6 7 4 1 4,2 5.4

6 7 4 2 4.2 5.4

6 7 4 3 4.2 5.4

6 7 4 4 4,2 5.4

7. Roadside Slope

7 1 - - 3.0 3.0
7 2 - - 3.0 3.0
7 3 - - 2.5 2.5
7 4 - - 2.5 2.5
7 5 - - 5.1 11.7
7 6 - - 5.1 11.7
8. Ditch
8 0 - - 0.0 0.0
9. Culverts
9 1 - - 7.9 47.5
9 2 - - 5.5 14.5
9 3 - - 3.3 3.3
9 4 - - 7.7 42.5
10. Inlets
10 1 - - 5.7 15.9
10 2 - - 3.1 3.1
10 3 - - 3.3 3.3
11. Roadway Under Bridge Structure
11 1 - - 9.3 82.5
11 2 - - 9.3 82.5
11 3 - - 2.5 2.5
12, Roadway Over Bridge Structure
12 1 - - 7.2 30.0
12 2 - - 5.5 14.5
12 3 - - 3.3 3.3
12 4 - - 3.0 3.0
12 5 - - 9.3 82.5
12 6 - - 9.3 82.5
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TABLE A~2, CONTINUED

Identification Descriptor Iind Treatment Code Severity-Index
Code Code Beginning FEnding Survey Adjusted
13. Retaining Wall
13 1 - - 3.3 3.3
13 2. - - 9.3 82.5
14, Miscellaneous
Point Hazards
14 1 - - 7.5 37.5
14 2 - - © 9.3 82.5
14 3 - - 7.5 37.5
14 4 - - 9.3 82.5
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RN BRI R D E 0 W ook R hod b &% ot ol ok o ok ok ok oo o sk ook ook ook i e el ik

NTA!NSA39 SUBRCLYINES. PRCGRAVM IS STCPPED AFTER

MESSACES ARE CBYAINED FOR ANY CNE RUN

/ TITLE /7 LISY

/ INVENT /7 Y4 Js NH, LP1l, LLs MES

/ CIST1 /7 1C1ISY

/ FERROR1 / MG, NMES

/ SEVERE / ¢

/ HINVNY / +1, H2, H3, H4, HS5, H6, HT,y HB, H9, Hll, Hl1l2,
+134 H15, H16, H17, H18, H19, H20, H21l, HZ22,
H23+ H24, H25, H26, H2T, H284 H29, H30, H31,
F3z+ H33, F34, H3I5, H36, H3T7, H38, H39, H&40,
H4ls H42, H43, H44, H50, H51

/ CINVNY /7 C1,4 C2, C3, C4y C5, C74 C8By C9, C10, Cl1l, Cl2,

C13, Cl4, C15, Cl6, C17, C18, C20s C21, C24,
cz2¢, €26, C27, C28, C29, C34, (C35, C36, C37,
C3g, C39, C40, C41, C&2, C434 C44+ C45+ C4b6+ C47
+» C3Cy C31, C48, C49

NCRDER

Cy THETA, RAD, ANG, RSIN, RTAN, LIFE, RI

NSCR, FSGR :

YLAT, HLENG, HWID, ISLCPE, H

+t11y HI2, %I, SI1, SI24 R, P, UPAY, PSUM, HIB,
FIA

/ PTHIGR / NPTGR,y HLGTH

/BRSLGR/ NEAR]

/ RAILS / IRAIL1

/ QUTPY1l / UPMY, PVAL, CE, LCl, IPRINY

/ NCNHWY /7 NCONTR, MCATH, NYFAR

/ SAVCRT / ISAVE, ISTARTY, IEND

HASCND
CCNSNY
SIDENF
HZINDX
HAZRDS

NN NN .
NN N NN

Fley HZ2e +3, H4y H54 H6, HB8, HI9, Hll, H12, H13, H164s H19,
H29s H3C. H37, H38, H43, H44

(1. €2, C2, C4y CS5y Cl2, C13, C18y C20, C21, C42y C47
NSGR, FSCR
UPMT,  PVAL, CE

CN MG(€C,2C)y IDIST(255)

ON S(1l4+7+4,4)

CN H1{1%®+1)e HZ2{15,1)y H3(15,1)y H4(15,1)y H5(15+1),
H6(15+1)y H7(1541)y HB8(15+41)y HI9(1541)y H11(15,1),
H1Z2(1%,1)y #H13(15,1), H15(1541)y H16{(1541), H17(15,41),
H18(1%,1)s H19(15,1)y H2C{15,1)s H21{15,1), H22(15,1),
H23(1%,1), HZ4{15+1)y H25(1541)¢ H26(15+1)y H27(15,1),
H2€(15,1}, H29(15+1)y H30(15,1), H31(1541)y H32(1541)

Figure A-5 MAIN Program (1 of 4)
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DIMENS ICN

*
*

NDIMENS ICN

3% 4 3

DIMENS ION

¥

v H34(15¢1)¢ H35(15+1)y H36(15,1)e H3IT(15,1),
» H39(15,1)¢ H40(1541), H41(154,1)y H42(15,1),.
v F44(015,1)e HSCUL15,1), HS51(15,1)

C2015+5)e C3{15,5)y C4I(15,5)y C5(15,45),
C8(15+5), €9(15+,5), CLO(15,45),y CLL1(15,5),

» C13{(1545), C14(15+5)y C15(15+5)5 C1l6(15+5),
)y CL18(1545)s C2011545)y C21(15+5%s C24(15+51},
C25(15+€)y, C26(15+¢5), C27T{15+5), C28(15,5)y C29({15,5),
C34(15,5), C35(15,5)y C36(15+5)s C37(15,5), C38(15,5)
C39(1%,%)y C40(15,5), C41(154+5), C42(1545), C&43(15+5),
C44(1%+5)y C45(1545)y C46(15+5)s C47(15,5)

* v C30(1%+4%)y C31(15+5), C48(15.,5), C49(15,5)

DIMENSICN NORDER(15)

DIMENSICON  YLAT(15,5)s FLENG(15+5)y HWID(15+5)
NIMENSICN ST(15), HI1(15,2)y HI2(1542)s SI2(15+5),
DINENSICN NSGR{15), FSCR(1S5)

DIMFNSICN UPMT(1t%.5), PVAL(15+5)y CE(15,45)

LC1=1
LIST=0

CALL QUTPUT
CALL SLIST
CALL kWY
CALL O1ST
CALL ERROR
CALL SFVRTY ,
READ(5,20C) MCATH, NYFAR
200 FORMAT(212) - -

LIST=1
ISTARY = C
ISAVE = €
IEND =C
100 CONTINUE
MES = 0

CALL INVTRY
IF(MES .FC. 27) CC TO 24
CALL ORCER]

DO 30 L=1.LP1

L IS YHE NUMBER OF ThE IMPROVEMENT ALTERNATIVE
J = L+1
MES=0
MES1=0
MESZ2=0
NCOGNTR=(C
IPRINT = ¢
UPAY = 0.C

Figure A-5 MAIN Program (2 of 4)
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IRATLI=C
NPTGR=C
FLGTH=C.C
99 CONTINUF

C HAZARD GRCUP COMPUTAYICNS FOR EACH IMPROVEMENT ALTERNATYIVE. NH IS THE

C NUMBER OF HAZARDS WITHIN THF GROLP
NG 12 ILCOP=1,N¢+
I=1L00P
MES=0
SICT)
ST,
st12t1,

= 0
]
J

HI1(T,1
é
1
p

o

HIl({,
HI2{(TI,

U T I I T
o No NeoNeNoNo
» ¢ & o & &

(s NeNeoNe Nl

)
)
)
)
)
}

CALL +2ZARC

TF{ NCCNTYR .EC. 1 ) CC 71O 98
TF(MES .EQ.22) MES2=MES
[F(MES.NEL.O) MESI=MES1+]
TE(MES]1NELO <ANC. I.EQ.NH) GO 7O 11
GO 10 1¢
11 CONTINUE
IPRINT=2
GO 0 ¢
15 CONTINUF
IF(T .FCe NK) GO TC 13

~CALL CLTPLY

S8 CONTINUE

12 CONTINUF

12 CONTINUF
HINCX = FIB - HIA
IF(HINDX .LT. Ca(2) GO TO 1C
GO YO 14 |

10 CCNTINUE
MES=3(¢
GO TO 2¢

14 CONTINUE ,
CE(I,J) = UPAY/HINCX
IPRINT=1

Figure A-5 MAIN Program (3 of 4)
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20 CONTINUE
IF(HFI(I,1) EQ. 2 .ORe HO9(I,1) .EQe 5 .OR. H9(I+1) .EQ. 7)
* NCCNTR = NCCOANTR + 1
IFINCCNTREQ.1.ANC.MES.EQ.C) GO TO <9
TFINCCNTR,EQ. 1.AND.MES,.EQ.30) GO TO 99

CALL OUTPUTY

TF(MFS2.EC.22) CC TC 24
30 CONTINUE

GO Y0 1CC
24 CCNYINUE

CALL OQUTPUY

sSTOP
ENDC

Figure A-5 MAIN Program (4 of 4)
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o0

SUBRCUTIN

FIELD. MAXI

s NeNeleNeEalaNe

CCMMON
CCMMON
COMMON

S

#* 3 3¢

COMMCN /

% 3 3 3

CCMMCN /

INTECGER
*

INTFCER

INTEGER

DIMENS ICN

% 3 3 3 3

DIMENSICN

3t 3¢

DIMENSICN

I 4 3¢ 2 B

DIMENS ICN

* 3

DIMENSICN
C
r

C INITIALIZE A

E  INVTRY

MUM

A AAKRRREX AR RIS LR A AR AR R F R A RS R TGRSR RS ek kb Rhokk e ok kkkkkk kiR

eSS 2L SRR RS E R RER S SRR R R R RS R R R SR R

SUBRDUTINE READS ANL SYCRES HAZARD AND IMPROVEMENT DATA OBTAINEC IN
NUMBRFR OF HAZARES PER GROUP IS 15.
CF IMPROVEMENT ALTERMAYIVES PER GROUP IS 4.

MAXTIMUM NUMBER

INVENT / Ys Js NHy LPls LLs MES
COUNY /7 NC
HINVNT / +1y F2+ H3, H4, HS5, H6s HT7, HB8, H9, HIlls H12,
H13, H15, H16, H17, H18, H19, H20, H21, H22,
H22, H24, kK25, H26, H2T, H28, H29, H30, H31,
32+ H33, H34, H3S5, H36, H3T7, H38, H39, H&O0,
H4ly H42, H43, F44, K50, HS51
CINVNY /7 Cl. C24 C3, C44 CS5, C74 C8,4 C9, Cl0, Cl1y Cl2,
c12, Cl4, C15, Cl6, C17, C18, C20y C21, C24,
c2¢, C26, C27, C28,y C29y €34, C35y C364 C37,
€38, C329y C40y C4ly C42,y C43e C44e C45, C46, Ca1
« 30+ C31, C48, C49
SAVCRD / 1SAVEs ISTARY, IEND
t1s K2, ¥3, H4y, H5, H6, H8,y HS, Hlls H12, H13, H16,y H19,
K29, H3C, H37, H38, H43, H44
1., €2, €2, C4, C54 C124 C1l3y C18y C20y C21y C42, C47
NCs X8C, YEC
H1(1%41), H2(1541), H3(15,1)y H4{15+1)sy HS(15+1),
H6(1€.1), H7(15,1), HB(15,1)y HI(15,1), H11(15,1),

H1z11%,1),
H18(1541),
H23(1%41),
H28(1¢%+1),
H23(1%,1)
H38(1%5,1),
H42(1%+1),
Cl(15,£5),

C7(1%,%),

C1z(15,45),
Cl7(1%4+5),
C25{1%+%),
C34(154%),
C39{1%4%)y
C44(15+5),

F13(15,1),
H19(1541),
H24(1541)
HE2G(15,1)
F34(15,1),
H39({15+1),
F44(15,1),
C2(15,%5), C3(15,5), C4{(15,5), C5(15,5),
CE(15,45), C9(1545)y C10{(15+5),
C13(15,5),
C18(15+5),
C26(1%5,5),
C35(15+5).,
C4C(15+5),
C45(15+5) 0

H15(15+1),
H2C(15,1),
H25(15+1)
H30({15+1),
H35(1541),
H4C0(15.1),
H50(15,1),

H16(154.1),
H21(154+1),
H26(15,1),
H31(15,1),
H36(15.1),
H41 (15,1},
H51(15,1)

H17(1541)»
H22(1541),
H27(15,1),
H32(15,1)

H37(15+1),
H42(1541)y

Cl1{15+5)
Cl4{15,5), C15(15+5)s Cl6(15,5),
C2C{15+5)y C211{1545)y C241{15+45)
C27T(1545)y C28(15,5)y £29(15+5),
C26(15¢5)y C37(15,5), C€C38(15,5)
C41015,5)y C421(15,+5)y C43(15+5),
C46(15,5), C47(15,5)

v C3C{1%+5)y C31(15+5)+ C48(15,+5)+ C49(15,5)

NC(15), X(T7€)y

RRAYS

Figure A-6

Y(79),

PART(20)

Subroutine INVIRY (1 of 7)
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25

N=1
DO 25 =
H1(M,N)
HZ2{M,N)
H3(M,N)
H4tM,N)
HS{M,N)
H6{M,N)
HT{M,N)
HBIM,N)
HO(M,N)
HLI1(M,N)
H12(M,N)
H12({M,N)
H15(M,N)
H16(M,N)
H17(MsN)
H18(M+N)
H19(M,N)
H20{M,N)
H21(MeN)
H22({M,N)
H23(M,N)
H24(M«N)
H25(M,N\)
F26(MoN)
H2T(M,N)
H28(M,N)
H29{MN)
H30({M,N)
H3I1(M,N}
H32(M,N)
H33(M,N)
H34(M.N)
F35(M,N)
H36(M,N)
H37{M,N)
H38(M,N)
E39(MyN)
F&O(M,N)
H41({MyN)
H42{MyN)
H42({M,N)
F44(MyN)
HSO{M,N)
HS1({M4N)
CCNTINUE

|

il H

I

= 2= N LA (O O (T N TN T O £ O (T € N (N | T O T | O (I (O { O T OO I £ { O TN SO B SO T T T AN IO {1 N VIO RO N (T [ | I

@ o & o 0 & 0 o & 6 o 6 * & N b 4% 6 s e s

¢ & & o o o

DC 20 v¥=1,15

DN 20 A=

Cl(M,sN)
C2(MgN)
C3(M,N)
C4(M,N)
C5(M,sN)
CTIM.N)
CB(M,N)
CI{M,N)

1

5

LN T TN R | BT O [ I

e NeNsNoNoNoNo N

[=NeoloNoNoNoNo N

Figﬁre A-6

Subroutine INVTRY (2 of 7)
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20

556

315

120

140

Cl10{M,N)
Cl1(M,N)
Cl12(M,N\)
C13(M,N)
Cl4{M,N)
Cl15{M.N)
Cl6{M,N)
C1T{M4N)
C18{(M,N)
C20(M.N)
C21(MeN)
C24({MN)
C25(MyN)
C26(M N)
C27T(M4N)
C28(M,N)
C29({M,N)
C30(M,N)
C31(M,N)
C34(M,N\)
C35({M,N)
C36(M,N)
C37(M,N)
C38(MsN)
C39(M,N\)
C40(MN)
C41(M,N)
C4Z2({M,N)
C43(MyN)
Ca4(MN)
C45(M.N)
C46(M,N)
CaT(M,N)
C4B8{MyN\ )=
C49(MeN )=

¢ o 6 & ¢ o o 0

2

[ecReoNoReoNoNsNoloNoNeNeNoNoNeoNeoNoNe NoNoNoNeoNoNe Nollo NoNeo e NoNeNo Mool

e 3= T L U [ (T O [ | O O | ST O I { N A T T O | O O | O T O (I 1 | SO { O A O T | IO 1

¢ &

CONTINLE

1=0
J=1
NH=1
IFINDO
IFINDC

o
e Xa)

CONTINLUE

IF ( ISAVE .EQ. € ) GO TC 12¢C

DO 21% IY = 1,1¢

X(11) = Y(11)

X80 = Y8C

ISAVE = C

GO 70 140

IF { 1END ,EQ. SS ) GO YO 606

REAL (S+3C€,ENN=5C5) ( X(L),=1,79 ), X80

IF ((X{77) .GT. .9) .AND., (X(77) .LT7. 1.1)}) GC TO 160
IF ((X{T77) «CT. 1eS) AND. (X(77) .LT. 2.1)) GC YO 551
IF ( { { X8CeGTeCa9 JoAND{ X80.LT.1le1 ) ) <OR.
1 { ( X80.GV.1.9 ) ANDo{ XB0.LT.2.1 ) ) .OR,

Figure A-6 Subroutine INVTIRY (3 of 7)
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18C

160

312
3132

317
505
209
210
549
459

551

2

1

"0 0 YBCeCTeazeS Y .AND.( X80.LV.3.1 ) ) ) GC TC 120
WRITE (€,19C)
FCRMAT (//+' *%32XxPRECEDING CARD UNRECCGNIZABLE — CHECK COLS 77 AN
D 8Q%%x%kkt)
GO YO 120 :
YGRPNO = XGRPNC
XGRPNC = 10C0.*X(35) + 1C0.*X(36) + 10.*X{(37) + X(38) + 0.01
IF ( XGRPND .LY. C.1 ) CO YO 549
IF ( IFINCO .EQ. SS) GO YO 317
IFINDC = € '
IFINDG = <9 ’
IF { ISTARYT .EC. C ) GO YO 2CS
IF {  BABS(XCGRFNO-YGRFNO) LV, 0.1 ) GO TO 210
DO 213 II = 1,7S
Y(II) = X{I1)
Y80 = X8¢
ISAVE = 1
GO 1O f£¢C
IFINDC = C
IFINDGC = S9
GO YO 212
T1END = SS
GO TO E£Co
ISTARY = 1
I1=14+1
NH = 1
J =1
GO TO Ss51

IF ( (IFINCO .EC. S9) .CR. (IFINDG .EQ. 99) )} GC TC 499
IFINDC = SS

IFINDG = C

GO 7O <¢1C

IFINDC = C

IFINDO = SS

GO YO 212

CGNYINUE

IF (J JNE. 1) GC 710 €%2

HI{TsJ3=1C00%X{22)+100.*X(24)+10.*X(25)+X(26)+.1
H2(1,J¥=10C0.*X{(2)+1CO0*X{4)+10.%X(5)+X(6)+.1
H3(I+J)=1CC*X( 81410, %X(9)+X(10)+,1
Ha{T1eJ)=1C00%XT111)41CC.*X{12)#10%X(13)+X(14)+.1
HS(1+J)=10C.%X{15)+4X(16)+,.1

H6(I,J)=X(22)+.1

HT(I»J)=1C0.*X{1€)+10.%X(20)+X(21)

HB(TeJ)=1C%xX{1)4X(Z)+.1

HI{T,J)1=X{T)+,1

HIMTsJd)=10.%X(27)+X(28)+.1

H12(1+J)=1Co%xX{2C1+X(20)+.1

HI3(1,J)=X{21)+.1

H15(1+J)=100.%X{32)+10.%X(33)+X(34)
H16{1+J)=1CCO%X{25)41CC.*X{36)+1C. *¥X{3T)+X{(38)+.1
H1T(T14J)=100.%X{39)+10.*X{4CI+X{41)+.1%X(42)+,01%X(43)+.001*X(44%)
H1B8(T+J)=1CCa®xX(45)#10.%X(4€)+X{4T)+.1%X(48)+,01%X(49)+.001%X(50)
H511(1eJ)=10.%X{17)+2{18)

H19(T+J)}=X{51)+.1

Figure A-6 Subroutine INVTRY (4 of 7)
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DANHIANAD

IH1IS=K16(1,J)
GO YO ( £¢3, tc&4, €55 ), 1IH19

ICENTIFICATICN

I+19
TK19
I+19

553

584

555

562

1 POINT HAZARCS
2 LCNGITUCINAL FAZARDS
3 SLOPES

i ow o

CORY INUE

H20(T4J)=10.%X{%2)+X(£3)
H21(T+J)=10%X{EC)42{61)+a 1 *X(62)
H22( T+ J)=10.%X(€2)42(€4)+.1%X(65)
H23(T1eJ)=1C0,CX(4)+1C.0%X(55)+X(56)
H24(T+J)=1CC O%X(ET7)+10.0%X(58)+X(59)
J=2

GO YO ££§

CONTINUE
H2501,J)=10.%X(5Z)4X(53)

H26( 14 J)=10.%X(54)4+)(E%)
F2T(12J)=10.%X{£€)+X(57)+.1#X(58)
F28(144)=10.%X{5S)+X(6C)
H29(1,J)=X(61)4.1
H30(1,J)=X{62)+.1

J=2

GO TO £8§

CONT INUE
HIL(T,J)=10.%X(52)+X(€2)
H32(14J)=10.%X{54)+X(S€)
HI2(1yJd)=X(5€)+.12X(57)
H34(T2J)=X(58)+. 1% X(59)
H35(T,J)=10.%X(6C)+X(61)
H36( 19J)=10%X(£2)+X(£2)
H37(1,J)=X(64)+,1
H38(1,J)=X(65)+.1
H39(1,J)=X(66)+.1%X(£7)
HGO( Lo J)=X(€8)+. 1% X{€9)
H41(1,J)=10.%X{TC)+X(T1)
HA2( 143d)=10.%X{721+X{13)
Ha3(15,J)=X(T4)+.1
He4(T,J)=X(75)+.1]

J=2

GO TO £¢¢

CONTINUE

Cl{T4J)=1CCO%X{1)+1C0.*X{2)+10.#X(3)+X(4)+.1"
C2(T+J3=1CCO*X{ S)+100.*¥X(6)+10.%X(T)+X(8)+.1

C3(T1+,J)=1CC.*X(SJ+1C.*X(10)+X(11)+.1

Cally43)1=1C00.%X{12)+100.%X(13)+10.%X{14)+X(15)+.1"

CSUTed)=10*X(16)4X(17) 4.1

C7{I4J)=1C0000.%X{1E)41CCO0.*X{19)+1000.*%X(20)+100,*X{21)+

1C.*X(22)+X(22)

C8(I,J)=1CC0%X{24)4100%X(25)+10.%*X(26)+X(27)
CO{IsJ)=1C00.*X(28)+100.*X(29)+10.%X(30)+X(31)
Cl10(I+J)=1C00.%X(22)41CC.*X(33)+10.%X(34)+X(35)

Figure A-6.  Subroutine INVTRY (5 of 7)
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DO OD

Cl11(I4J)=1CCC* X{3€1+1CC.*X(37)+1C.2X(38)+X(39)
Cl2{I,J)=X{4C)%.1

1C12=C12(1,J)
GO TO ($56€455T7455¢,560),1C12

IDENTIFICATICN

1c12
IC12
1C12
1C12

1 POINT HAZARD IMPROVEMENT

2 LONGITUDINAL HAZARD IMPROVEMENTY
3 SLCPE TMPRCVEMENY

4 NC IMPROVFMENT

Hoa o

580 CCONTYINUE

\n
N
o

558

NC(I)=J-1
J=J+]
GO TO £5¢

CONTINLUE

Cl3(l,J)=%X(41)+.1
Cla(1,s4)=10.%X(£2)+X(42)
Cl5(14J)=100.%X(£2)+10.%X(43)+X{44)
Cl6(T1+J)=10.%X({4SY+X{4¢€)
ClT(T4J)=10.%X(47)4X(48)
C20(I+J)=X{42)+0.1
Ca8l1,J)=10.%X(42)+X(42)

Ca9(TeJ)=1Ce%X(44)+3(45)

NC(I)=J-1

J=Jd+l

*

%*

GO YO €5¢

CONTINLUF

cle(1,J)=x(41)+0.1

C20(T1,J)=X42)+,1

C21(T,J)=X(43)+,1

C24{I»J)=10.%X{44)4X(4%)
C25(1+J)=10.%X{46)+X(47)
C26(I4J)=1000.%X(43)+1CC.%X{44)+10.#X(45)+X(46)
C27(14J)=1C00% X471 +1CC.%X(48)+10.%X(49)+X(50)
C28(T14J)=1CC0*X(ET)+1CC.*¥X(52)+10.%#X(53)+X(54)
C29(14+J)=1CC0*X(E5)+1CC *X(56)+10.*X(57)+X(58)
C30(1+J)=10.%X{4EJ+X(49)
C31{Te¢J)=10.%X(5C)+X({51)

NC(T)=J-1

J=J+1 ‘

GO0 T4 £5¢

CCNTINUE

Cl8(I,sJ)=X(41)+C.1

C24( 14 J)=10u%X(4£)+X(45)

C25(1+J0=10.%X(4€3+2(47)

C30(14J)=10.%X{4E)+)X(4C)

C2I(TvJ)=1C%X{5CI+X{51)

C34(1eJ)=100*X(€4)+10.%X(65)+X(66) ¢, 1%X(6T)+
«01%X{EE)+.CO1EX(6S)

C35( 1+ J)=T1COAX{TC)+1CEXITLI+X{T2)+.1%X{T73)+
«01%kX{T74)+.CC1%X(T5)

C3E(TaJ)=10%X[42)4X%(432)

Figure A-6  Subroutine INVTRY (6 of 7)
A-29



C37T{1+J)=10%X(£2)4X(45)
C38(I+J)=X(46)+.1%X%(47)
C3S(1+JI=X(48)+,.12X(49)
CA0(T9JI=10%X(ECI+X(51)
CAl(T+J)=1CaxX(E2)+X(52)
C4a2(1+J)=X(%4)+,1]
C43(L,J)=2(85)+.1%2x1€8)
Catllsd)=X(5T+.1%X15E)
CaS(I,J)=10.%%X(ES)+>(60C)
C461{1,J)=10.%X1{€1)+)(€2)
CaTll,J)=X(€2)+.1
NClT)=J4-1

J=J+1

GO YO £5S

" 500 CONTINUE
LP1=NC(1)
RETURN
" 6C6 CONTINUE
MES = 27
RETURN
306 FORMAT (7SF1.0, I1)

END

Figure A-6 Subroutine INVTRY (7 of 7)
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SUBROUTINE TC RE-ARRAMNCE THE HAZARDS IN ASCENDING CRDER BASEC CN LAYE
OFFSEY DISTANCE FROM ECCE OF TRAVELLED LANE

COMMON /
COMMCN /

* 3 3 3

COMMCN /

# 3 3¢

COMMCN 7/

*

*
COMMON /
INTEGER
%*

INTEGER

INTFGER

*
INTECER
INTEGER F

DIMENSICN
DIMENSION

* 3 % 3 3

DIMENSICN

* 3

DIMENSICN

* 3 %

DIMENSICN
*

INVENT / Ty Js NHy LPly LL, MES

HINVNTY /7 Fle FH2y H3, H4y HS5+ H6y HTy H8y H9y H1l, H12,
#1232y H15, H16¢ H17, H18y H19, H20, H21, H22,
23, F24y H25, H2E, H2T7, H28, H29, H30, H3I1,
32y H33, H34, H35y H36e H3T, H38, H39, H4O0,
Hél, H42, H43, H44, H50, H51

CINVNT v C1, C2, C34 C4y CSy C?7, CBy C9y C10y Cl1l, C1l2y
Cl3, Cl4, C15, Cl6y C174 C18,y €204 C21,s C24,
c2%, C26y C274 C2€y C294 C34, C354 C36, C37,
€38, C39y C40y C41, C42, C43, C44+ C45, C46, C47
+ C3Cy, C31, C48, C49

SLCPES / Ko FSDIR, BSDIR, FSERS, BSERS, FSSTP, BSSTPv
FSANG, BSANG, OFFST1l, OFFST2, FSOFF, DELTA,
FSCISe BSDIS

HASCND / NCRDER

P1,A2+A345A4,A5,A6,A84A9,A11,A12,A13,A16,A19,A29,A30,A37,

A3B.A43,044

£1,.,82,8,84,85,812+,8B13,818,B2C¢B21+B42,B47

1, +24 +3, H4, HS5, H6s K8y HSe Hl1l, H12, H13, H1l6, H19,
+29, H3Cy K37, H38,y H43, H44

1y, C2+ C24 C4, C5, C12, C13, C18,y C20,y C21, C42, C47
SDIRy BSCIR, FSERS, BSERS : ’

NC(1%) : '

H1{1%+1)y H2({15¢1)y H3(15+1)y H&(15+1)y HS5(15,1),
H6(1541)s H7(1541)s HB8{1541)y H9(15+1)sy H11(15,1),
H12(1%+1)+ H13(15,1)s H1S5(154+1)y H16(15+1)s H1T7(15,1),
H18(1%41), H1S(15+41)s H20(15+1)y H21({1541)y H22(15+1),
H2311%¢1)s HZ4{1541)y H25(1541)y H26(15413s H2T(15+1)»
H28{1%+1)y H29(15+1)s H30(15+1)y H31(1541)s H32(15,1)
H33(1%+1)y H34(15,1), H35(15+1)y H36(15+1)y H3T(15,1),
H3E8(1%+1)y H3S(15+,1)y H40(1541) s H41(1551)s H42(1541),
H42{1%+1), F44(1541)9 H5C{1541)s H51(15.1)

Cl{1%+%)s C2(15+5)y C3(15+5),y C4(15+5)y C5(15+5]),
C7(15,45)y CE(1595)y CS{15+5)s C10(15,5) C11(15+5),
C12(1%+5)y C13(1545)y C1l4{15+5)9y C15(15+5)» C1l6(15+5),
Cl701%,5)y C18(154+5)s C2C(15+5)s C21(15,+5)s C£24(15,5),
C2%(1%,5), C26115,5)y C27(15+5), C28(15+5)y C29(1545),
C3411%95)y C25(15+5)s C3€61(15+5)y C37(15,+5)y C38(15,+5)
C39(15+45)y C4C(1545)y C41(15+45)9 C42(15+5)s C43(15+5),
C44115+5)s C45(15,5)y C46{(15+45)y C4T{15,+5)

Figure A-7 Subroutine ORDER1 (1 of 7)
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1cC

101

102

10

*x

DIMENSICN

#* 3 3 % *

DIMENSICN

3

*

DIMENSICN A6(15#%), A1S(15,5)s A22(15,5), A23(15,5),

9 C3CTU1SeS 0y USLUIDeD)w CABULLD9D) e LYYLLDyD?

Al(1S+%5)s A2(15+5)y A3(15+45)s A4(15,5), AS5(15+5),
AT(1%+5), AE(15,5), AG(15,5)s ALO(15,5), Al1(15,5),

Al2(1545)y A13(15+5)y Al4115+5), A1S(15,.5),
Al7(1%,5), A18(15+45), A20(15+5)y A21{15,5),
A25(1%,5)y A26(15+5), A27(15+5), A28(15,5),
A34(15+5)y A35(1545)y A36(15+5)s A37(1545),
A39(1%,5)s A4C(15,5), A41(15+5), A42(15,+5),
A4411%25)s A450115+5)y A46115+5)y A4T(1545),
ASC(1%+5)s AE1(15,45)

* A31(15+%)y A22(15+5)s A33(15+5)
B1(1%+5),82(15,5)+B3(15+5)4B4{15,5)+B5(15:5)4B7(15+5),
B8(15+5)+B9(15+5)4B10(15,5)+B11(15,5),812(15+5),
B13(15,5)vB14(15+5)eB15(15+5)¢BL6(15+5)+BLT(15,+5),
B18(15+5),B20(1545)+B21(15+5) +B24(15,5)48B25(15+5),
B26(1595)9sR2T7(1545)+828(15+45)+B29(1545)4834(15,5)
B35(15,5)y B36(15+5)+B3T7(15+5)+8381{15+5)+839(15,5),
B4C(15,5),B41(15+,5),B42(15,5)+B43(15+5)+844(15,5),

DIMENSICN

#* 3 3+ *

DIMENS ICN

3 3 3¢

DINENSICN
DIMENS ICN

CIF(NF.EQ.1)

DO 10 L=14NH

NCOUNT(L)=1
IH19=H19(L,

B45(1€+45),B46(15:5)+B47{15+5)+B30(15,5),
B31{1S+£)4B4E(15,5)9 B49(15+5)
NCRDER(15)

HOFF(1€,1), NCOUNT(15), MM{15)

GO 1C 14

1)

GO YO ( 1€Cy 1Cl, 1C2 )}y IHI1S

CCNTINLE

HOFFI{L,1)=H20(L+1)

MMIL)=L
G0 70 10

CONTINUE
HOFF(L, 11=.
MM(L)=L

cC 10 10

CONTINUE
K =1
ti=1

CALL SLOPE1

5*(H25(Lv1)fH26(Lvl))

HOFF{L+ 1)=FSOFF

MM{LI=L
CONTINUE

N1=NH-1

DO 12 N=1,N1

IP1=N+1

DO 12 K=1P1,NH

IF(HOFF(N,1
TEMP = HOFF

).LE.FCFF(Ky1)) GO TO 12
(Ny1)

HOFF(N.1)=HOFFI{K,1)
HOFF(K+1)=TEMP

Figure A-7 Subroutine ORDER1l (2 of 7)
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A24 (154535
A29{15,5),
A38(15,45)
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O

12

50

51

52

ITEWP=FM(N)
MM IN)=FMN(K)
MM{K)=TITENP
CONTINUE

DO 55 M=1,NH

K=MM({M)
Al(M, 1)
A2(M,1)
A3{M,1)
A4{M,1)
AS(M,1)
A6{M,1)
A7(M,1)
A8({M,1)
A9{M,1)

All1(M,1)

A12(Mel)

Al3{M,.1)

Al5(M,1)

Al6(M,1)

AlT{M.1)

Al18(M,1)

Alg9({M,1)

A5C{M,.1)

AS1{M,1)

owowoa oW W N oW W o W R s

IH19=F19(K,

GO T0(5C+51,52)41KH19

CONTINUE
A20(M,1)
AZ1(M,1)
A22(M,1)
A23(M,1)
A24(My1)
GO TO =5

ioaow o

CONTINUE
A25(My1)
A26(Me1)
A2T(My1)
A28(M,1)
A29(M,1)
A3CIM, 1)
GO TO S5

W oo Hou oW

CONTINUFE
A31({M,1)
A32{M,1)
A33(M,1)
A34(M, 1)
A3S5(M,1)
A36(M,1)
A37(M,1)
A38(M,1)
A39({M, 1)

Wow oo oo

HI{K+1)
HZ({K+1)
H3(K+1)
H&(K,1)
F5(K,1)
FE{K+1)

HT{Ks1)

HE8(K+1)

HO(K+1)
HIl(Ke1)
H12(K,1)
F12(K+1)
H15(Ks1)
H1&6(K,1)
F17(Ks1)
H1E8(K,y1)
H1S(K,1)
HEC(K»1)
FE1(K,1)

1)

H2ClK41)
HZ21(Ky1)

HZ22(Ks1)

H23(K,1)
H24(K,1)

H2%(K+1)
H2€(Ky1)
HZ2T7(K,1)
H28(K+1)
H2G(Ky1)
H3C(K»1)

H31(K,1)

H32(K+1) -

F33(K+1)
H34(K+1)

H35(K,1)

H3€{K 1)
H37{K,1)
H38(Ky1)
H39{K,1)

Figure A-7
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55

40

41

42

[aln SV SEAE B* S

A4l1{M,1)
A42{M,1)
AG3{M,1)
A44(M, 1)

CONTINUE

DO 35 M=}

K=M
Hi1(M,1)
H2{M,1)
H3{M,1)
F4(M,1)
H&5(Me 1)
H6(M,1)
HT1{M, 1)
H8({M,. 1)
H9(M, 1)

Fl11l(M,1)

H12(M,1)

H13(M,1)

H1S{M,1)

H16(M,1)

H17(M,1)

H18(M,1)

H19({M,1)

H50(M,1)

H51({M,1)

[ T |

-

W omow B0 o oo

ITYVUNINY A g

HF41(Kel)
F&azZz{Ky1)
FG3(Kel)
H&4{Ky1)

NH

Al{K,41)
AZ{K,1)
A3(K,el)
A4(K,e1)
AS5(K,1)
A6(K,1)
A7{K,1)
ABi{K41)
AS{Ke1l)
All(K,1)
Al12(Ky1)
Al32{K,1)
A1S5(K,1)
Al6(K41)
Al71lK 1)
AlE(K,1)
Al1S(K,1)
ASC(K,1)
AS1(K,41)

TH19=A1%9(K,1)
GO TO(40,41,42),1H19

CONTINLE
H20(M, 1)
H21(M,1)
H22({Ms 1}
H23{M,1)
H24(M,1)
GO 70 35

CONTINUE
H25(M,y1)
H26(M,1)
H27{Ms1)
H28(M,1)
H29(M41)
H30({M,1)
GO 10 35

CONTINUE
H31{M,1)
H32{M,1)
H33(M, 1)
H34({M, 1)}
H35(Me 1)
H3e({M,1)
H37(M,1)
H38{M,1)

Wou owouow wow o

L T T T B N 1O I T

A2C(K.1)
A21(Kk,1)
A22(K,1)
A22{K,1)
A24(K41)

A25(K+1)
A26(K 1)
A27(K+1)
A28(Ky1)
A2S(K,1)
A30{K,1)

A21(K,1)
A22(K,41)
A33(k,1)
A34(Ky1)
A35(K,1)
A3€(K,1)
A37(K.1)
A3E(K,1)

Figure A-7
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o

35

64

R3%wMea

AJ3%\Rel)

H40(Ms1) = A4C{K,1)
H41(Me1) = A41(Ke1)
F42(Ms1) = A42(K,1)
H42(M,1) = A42(Ky1)
H&4{My1) = A44({K,1)
CONTINUE

N1l = LP]1 + 1

D0 60 F=1,NH
DO 60 N=2,N1

K=MM (M)
B1l(M.N)}
B2{MeN)
B3(M,N)

" B4{M4N)

B5(M4N)
B7(M4N)
B8{MsN)
BS(M.N)
B1O(M,N)
BI11{(M,N)
B12(M4N)

IB12=B12(M,N)
GO TO(64+€5,6€646C)o1B12

CONTYINUFE

B13(MeN)
Bl4(M,N)
B15(M,N)
B16(M,N)
B17(M,N)
B2CUM,sN)
B4B(M,N)
B49{M.N)

GO TO &C

€5 CONTINUE

B18IM,N)
B20(M,N)
B21(M,N)
B24(M,N)
B25(M4N)
B26{MsN)
B27(M4N)
B28(M,N)
B29(MeN)
B30(M,.N)
B31(M,N)

GO YO €0

6€ CONTINUE

B18(M,N)
B24(MlN)
B25{M,N)
B3C(M,.N)

LT T [ I (T O T 1

o H

g o il n

T T T (| T | B T A

oo

Cl{K4N)
C2{K4N)
C3(K+N2
CalK,yN)
CE{K,N?
CCTUK,N)
C8{Kk4N)
CS{K,N)

C1C(Kk4N)
Cl1(K,N)
Cl2{k4N)

C13({K,4N)
Cl4a(kyN)
C1S{K,N)
ClE(K4N)
C1l7{K,.N)
C2C{K+N)
C4E(K,N)
C4S(K4N)

C1E8{K4N)
C2C(X,4N)
C21(K,4N)
C24(KsN)
C2E(KsN)
C26(KoN)
C2T(K4N)
C2E8(K4N)
C2G(K4N)
C2C(K+N)
C21(K4N)

C1E(K4N)
C24(k4N)
C25(KoN)
C3C(KN)

Figure A-7
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BIltMeN) = UL211KeN)
B34(M N} = C(C34(Kk,N)
B3S(M4N) = C35(K4N)
B36{M,N) = C3€(K4N)
B3T{MaN) = C37(K.N)
B38{MyN) = CIE(KHN)
B3g(NMsN) = C2C(K4N)
B4O0IM4N) = C4C{KyN)
B41({NM,N) = C41{KeN)
B42({M,N) = C42(K4N)
B43(MeN) = C423(K.N)
B44(MeN) = C44(K,N)
B4S{M,N) = C45(K,N)
B4&(NN) = C4€(Kk,yN)
B4T(M,N) = C4&T(K4N)
60 CONYINLE

Nl = LP] + 1

DO 30 M=1.NH

D0 30 N=2,N1

K=M ’
Cl{M.N) = 8B1l{K4N)
C2{M,N) = B2(K,N)
C3(MeN) = B3{K,sN)
C4(M,N) = B4{K,N)
CS5{MsN) = PE(K,HN)
CTIMN)} = BT(K+N)
CB{MsN) = BE(K,N)
C9(M,N) = BQ{K,N)
CI10(M,N) = B1O(K,N)
Cl1{M,N) = R11(K,N)
Cl2(N4N) = B12(KsN)

IC1e=C12(¥,4N)
GO TO(44+454+46430),1C12

CONT INUE
C13{¥,N)
C14(M,N)
C15(M,N)
ClE(M,N)
C17(M.N)
C20(¥,N)
C48(MyN)
C49(¥,N)

60 TO 30

44

45 CONTINUE
C18(M,N)
C20(¥F4N)
C21(M,N)
C24(¥,N)
C25(MN)
C26(M,yN)
C27(¥,N)
C28(M,N)
C2G(M,N)

[T T TS T I I 1

WoWwon oo W

B13(KoN)
B14(KN)
BIS(K4N)
B1E(koN)
B1T(K,N)
B20(K 4N)
B48{K,N)
B4S(KsN)

B18(KsN)
B2C{K4N)
B21(KsN)
B24(kyN)
B25(K4N)
B2E(KHN)
B27(K,yN)
B28(K,N)
B29({K 4N}

Figure A-7
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C30(M,N) = B20({K4N)
CI1(M,N) = B31(K,.N)
GO YO 320

46 CONTINUE
C18(M,N) = B1EB(K4N)
C24({M,N) = B24(K,N)
C25{M N} = B2S(K4N)
C30(NMN) = B30(KeN)
C31(MyN) = B31(K4N)
C34{M,N) = B3I4{K,N)
C3S5(M4N) = B3S({K.N)
C36(MyN) = B3€(K,N)
C3TI{MN) = B3IT(KN)
CBG(MQN) = BBE(K'N)
C39{MyN) = B3G(K,N)
C40({¥,N) = B4CIK,4N)
C&1(MyN) = B41(K,N)
C42(M,N) = B42(K,N)
C43(MyN) = B43(K.N)
C44(N¥,4N) = B&4IK,N)
C45(M N} = B45{K,N)
C46(MN) = B4&(K,N)
C4TIM,N) = B4T{K,N)

30 CONTINUFS

14 CONTINUE
RETURN
END

Figure A-7 Subroutine ORDER1 (7 of 7)
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SUBROUTINE ORDER?2

3 e 2 e ok ofe e o 3 ok o i ol e e s ok o 3k ke ol o e e s a3 ok s e e o e afe o o o ok ol alc ol o e e e o e o sk afe ok e o ko ok afe e e e ke e % K

SUBROUTINE REARRANGES HAZARDS LONGITUDINALLY WITHIN A GROUP
FOR INSTALLATICON OF A SINGLE LENGTH OF GUARDRAIL TO PROTECT THE GROUP

COMMON / INVENT / I, Js NHy LPl, LL, MES '

COMMON / HINVNT / Hl, H2, H3, H4, H5, H6y HT7, H8y H9y Hll, H12,
H13, H15, Hl6, H17, H18, H19, H20, H21, H22,
H23, H24, H25, H26, H2T, H28, H29, H30, H3l,
H32, H33, H34, H35, H36, H37, H38y, H39, H4O0,
H4l, H42,y H43, H&4, H50, H51

COMMON / PTHZGR / NPTGR, HLGTH

COMMON / BRGR2 / MM

#* 3 3% 3¢

INTEGER H1l, H2, H3, H4, H5, H6, HB8, H9, Hll, H12, H13, H1l6, H19,
* H29, H30, H37, H38, H43, H44

DIMENSION HL1(1S591)y H2(1541)y H3(15,1)y H4(1541)y H5(1541),
H6(15,1)y HT(1541), HB{15,1)y HO(15,1), HL11(15,1),
H12(1541)y H13(15,1)y H15(15,1}y H16(1541)y H1T(15,1),
H18(15+1)y HL9(15,1)y H20(1551), H21(15,1)y H22(15,1),
H23(154,1), H24{15,1), H25(1541)y H26(15,1)y H27(15,1)»
H28(1541) sy H29(15,1), H30(15,1), H31(1541), H32(15,1)

DIMENSION H33{15,1), H34(15,1), H35(15s1)y H36{15,1), H37(15,1),

, H38(15,1), H39{15,1), H40(15,1), H&41(15,1)y H&42(15,1}),
* H43(1541), H44(15,1), H50(15,1), H51(15,1)
DIMENSION MM({15)

* 3 3 3 3¢

3

DO 5 N=14NH
© MM({N)=N
5 CONTINUE
IH6=HE[T,1)
GO 70 { 10y 12 ), IH6

10 CONTINUE
N1=NH-1
DO 14 N=1,N1
IP1=N+1
DO 14 K=IP1,NH
IF ( H17(N,1) .LE. H17{K,1) ) GO TO 14
ITEMP=MM{N)
MM{N)=MM(K)
MM(K)=TITEMP

14 CONTINUE
[T=MM(1)

Figure A-8  Subroutine ORDER2 (1 of 2)
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12

18

16

JJ=MMINH)
HLGTH=ABS{HLIT(IT,1)=HLT{JJ,1) ) +H24(JJy1)
GO TO 16

CONTINUE

N1=NH-1

DO 18 N=1,4N1

[P1l=N+1

DO 18 K=IP1l,NH

IF { HL7{N,1) GE. H17{(Ks1) ) GO TO 18
ITEMP=MM{N)

MM{N}=MM{K)

MM{K)=ITEMP

CONTINUE

I1=MM{1)

JJ=MM{NH)

HLGTH=ABS{HLT(II 1)~H17(JJdy1))+H24(JJy1)
CONTINUE

RETURN

END

Figure A-8 Subroutine ORDER2 (2 of 2)
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SUEROUTINE HINCE)
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FAZARC-INCEX SUBROUTINE. FHAZARD-INDEX IS DEFINED AS THE NUMBER QOF FA
OR NCN-FATAL ACCICENTS PER YEAR ASSOCIATED WITH A CNE DIRECYIONAL
RCADWAY. FOR MEDIAM ANALYSES, THE HAZARD-INDEX IS COMPUTED FCR EACH
ROADWAY SEPARATELY, AND THE TWC MEASURES ARE ADDEC. REFER TQO EQUATIO
PAGES 19 ANC 20 IN NCHRP PROJECT 20-7 BY MR, J.C. GLENNCON FCRMERLY OF

COMMON / TNVENT / Ty Js NHe LPl, LL, MES
COMMCN /7 FINVNTY / Hl, H2y H3, H4y HS5, H&, HT, HB8, H9, H1l, H12,

* +13, 15, H164y H1T, H18, H19y H20s H21ls H22
* 23, H24, H2S5, H2&, H2T, H28, H29, H30, H31,
* H3Z2, H33, H34, H3S5, H36, H3IT, H3B, H39, H4O0,
* H41, H42, H43, H44, HS50, HS51

COMMCN / CCNSNY / €, THETVYA, RAD, ANG, RSINy RYAN, LIFE, RI
COMMCN /7 HZINCX / YLAT, HLENG, HWID, ISLOPE, H

CCMMCON / HAZRDS / FIl, +12, ST, SIl, SY12, R, P, UPAY, PSUM, HIB,
* FIA

CCMMCN /7 FRCNCY / ALY, EF

CGMMON / FROBTYY / Y, PP

COMMCN /7 NCNHWY /7 NCCNTRy, MONTH, NYEAR

INTEGER +1, K29 +3,4 K44y H5, H6, H8y HS, Hll, H12s H13, H1l6,s H19,
* K29y H20, K37, H38, H&3. H44

DIMENSICN HI(1%41)e H2(15,1)s H2{1S,1)s H4(15,+1)y H5{15,1),
H6(1%4+1)y H7(15+1)y HB(15+1)e HI[{1541)s H11(15,1),
H12(15+1)s H13(1541)» H15(15+1)y H16{1541)y HL7(1541),
H18(1%541)y H1S(15+41)y H20(15+1)s H21(15+1)y H22(1541),
H23(1%+1)y H24(15,1)y H25(15+1)y H26(15,+1)s H27(1541),
H28(1%5+1)y H29(15+1)y H30(154,1), H31(15,1)y H32(15,1)

DIMFNSICN H23(1%,1), +34{15,1)y H35(15,1), H36(15,1), H3T(15,1),
H3E{15,1)y H39( 154119 H&C(15+1)y H41(154+1)y H42(1541)»

* H&3(15,1)y H44(15,1)¢ H5C(15+1)y HS1(15,1)

DIMENSICN YLAY(154%)y HLENG(15+5)+ HWID(15,5)

DIMENSICN  STI(15)y HIL1(15+2)y HI2(15¢2) 9 SI2(1545), SI1{(1541)

¥ B #

3

IF(NCCNTR.EQ.C) CC TC 4C4
IF(F9(1+1) EC. 2 .OR, HS9(I+1) .EC. 5 .OR. H9(I,1) .EQ. 7)
* GO 7O 4Q2
GO 10 404
4C2 CONTINUE

Figure A-9 Subroutine HINDEX (1 of 2)
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404

100

104

10
106

102

YLAT(I+J)=sYLAT(TwJ)+FS51(1,1)
CONTINUE

CALL CCNST]
ADT=HT{1,1)
CALL FRECQ

Y=YLAT{I.LL)

W=FJIC(T,LL)

FL=FLENG(I,LL)

IF ( ISLCPE .EC. 1 ) CC TO 100
Cl=FL+C*RSIN+W*RTAN

CALL PFOR

C4=C1%PP
GO 10 10z
CCNT INUE

CALL PfOB

P1=PP
vi=Y
Y=Y1+D*.5

CALL PRCP

P2=PP

IF ( W .CT. 2.5 ) GC TC 104
N=1

Y=Y14D+W*, 5

CALL PROP

P2=ppP

GO TO 1Cé¢

CCNTINUE

N=W/2.%

P3=Q.,

DO 10 L=1,N
Al=WXx(2%L-1)/(2%N)
=Y14C+A]

CALL PRCH

P3=P3+PF

CONYINUE

CONTINUE
C4=HL*PI4C*RSINFPZ+WARTAN®PI/N
CONTYINUE

F=FF*ST(T)*C4/1CE¢€C.

RETURN

END

Figure A-9  Subroutine HINDEX (2 of 2)
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SUBROUTINE SLIST
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SUBROUTINE PRINTS OUT A LISTING OF SUBROUTINE NAMES AND DESCRIPTIONS

25

26

20

16

15

DIMENSION NAME(40,2), IDESC(40419)s» NC(40)

WRITE(6,95)

NSuB=39

WRITE(6496)

DO 2 I=1,NSUB

READ{5499) (NAME(I,J)y J=1,2)
CONT INUE

K=1

DO 15 I=1,NSUB

CONTINUE

READ(5,100}{IDESC({IyNI s N=1,19), J

IF(K .EQ. 1) GO TO 25

GO 10 26

CONTINUE :
WRITE(69105)1 9 (NAME(T yMM) yMM=1,2) 4{IDESC(I4N)yN=1,19)
GO TO 20 ‘
CONTINUE

WRITE(€4106) (IDESC(IyN)sN=1,419)

CONTINUE

IF(J Q. 1) GO TO 16

K=K+1

GO TO 8

CONTINUE

K=1

WRITE(€,107)

CONTINUE

FORMAT STATEMENTS

95
96

FORMAT( 1H1 )
FORMAT(///y T46, *L I ST OF SUBROUTTINES*",///,

* T15, °*NUMBER?®, T25, *SUBROUTINE', T63, 'DESCRIPTION OF SUBROUTINE

99
100
105
106
107

xt,/, T28y 'NAME', //)

FORMAT( 2A4 }

FORMAT(19A4, 14)
FORMAT(T17412,726+2A4+739,19A4 )
FORMAT(T3S,19A4)

FORMAT( /)

RE TURN

END

Figure A-10 Subroutine SLIST (1 of 1)
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SUBROUTINE HWY
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SUBROUTINE CONTAINS DESCRIPTION CF HIGHWAY (TYPE AND CLASSIFICATION)

COMMON / INFOQ / TYPE, CLASS
DIMENSION TYPE(10,20), CLASS(10,20)
DO 10 L=1,10
READ(S5,100)(TYPE(L M) ¢M=1,20)

10 CONTINUE
DO 12 L=1,7
READ{S54,100){CLASS{LsM)M=1,20)

12 CONTINUE ‘

100 FORMAT(20A4%)

RETURN
END

Figure A-11 Subroutine HWY (1 of 1)
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SUBILOUTINE DIST

s s v 3k e ok e ok ok e S e e e o o ke e o 5k ofe e e ok e e ko o o e ke ok o e e d e e o o e ol ol ok e ol e ke 3k e K ke ok ook A

SUBROUTINE READS AND STORES INFORMATION ON THE RELATICNSHIP
BETWEEN COUNTY AND DISTRICT NUMBERS.
COMMON / DIST1 / IDIST
DIMENSION IDIST(255)
READ { 5,999 ) ( IDIST{I), [=1,255 )
999 FORMAT ({ 2014 )
RETURN

END

Figure A-12 Subroutine DIST (1 of 1)
A-44 |



% 3 s e o o e 3 o o o ok o e e sk ok ok ok B o o o e ke ak o ol ol ok ok ok sk o ok e e s o ke ok o ol e e o ok ok e o ool ok ak ok ok ok sk ok o ok ok

SUBROUTINE ERRCR
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c

C

C

c

C

C SUBROUTINE CONTAINS ERRCR CR FLAG MESSAGES THAT ARE BUILT INTO THE
C COMPUTER PROGRAM, A LIST OF THESE MESSAGES IS PRESENTED LATER.
C

c

c

c

c

COMMON / ERROR1 / MGy NMES

DIMENSION MG(60,20)y NAME(60,4)

WRITE(6,95)
WRITE(6,100)
NMES=51
DO 2 I=1,NMES
. READ(5499) (NAME(I,J),J=1,4)
2 CONTINUE '
DO 150 I=1,NMES
READ(5+340) (MG(I 4J) +J=1,20)
WRITE(69350) I, ({NAME(I ¢N)yN=144) +(MG(I4+J)yJ=1,20)
150 CONTINUE

C FORMAT STATEMENTS

95 FORMAT({1H1)

99 FORMAT(4A4)

100 FORMAT(///7+ T4l "L I S T CF ERROR OR FLAG M E
*S S A G E S'",///+T15, 'MESSAGE', T26, 'SUBROUTINES*, T63,
* 'DESCRIPTION OF MESSAGE®', /, T16, *NAME'y // )

340 FORMAT({20A4)

350 FORMAT( T17, 12, T25, 4A4, T42, 20A4, /)

RETURN
END

Figure A-13 Subroutine ERROR (1 of 1)
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SUBROUTINE SEVRTY
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SUBROUTINE TO READ AND STORE SEVERITY-INDICIES CBTAINED FROM THD,.

THESE INDICIES ARE ADJUSTED TO TAKE INTO CONSIDERATION THE HIGHER

DAMAGE COSTS ASSOCIATED WITH FIXED HAZARDS SUCH AS A BRIDGE PIER.

COMMON / SEVERE / S

DIMENSION S(14s744,44)
WRITE (6,100)
J=0
K=0
L=0
IJ=1
IK=1
ILt=1
DO 500 I=1,14
GO 70 { 515, 515, 505, 515, 503, 520, 506, 515, 504, 503, 502,
* 506y 507, 504), 1
IDENTIFICATION
I=01 UTILITY POLES
I=02 TREES
I=03 RIGID SIGNPOST
I=04 RIGID BASE LUMINAIRE SUPPORT
I=05 CURBS
I=06 GUARDRAIL OR MEDIAN BARRIER
I=07 ROADSIDE SLOPE
I=08 WASHOUT
I=09 CULVERTS
I=10 INLETS
I=11 ROADWAY UNDER BRIDGE STRUCTURE
I=12 ROADWAY OVER BRIDGE STRUCTURE
I=13 RETAINING WALL
I = 14 MISC PT HAZARDS
501 JJ=1
GO TO 516
502 JJ=3
GO 7O 516

Figure A-14 Subroutine SEVRTY (1 of 3)
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503 JJ=3

GO TO S16
504 JJ=4

GO TO 516
505 JJd=5

GO 7O 516
506 JJ=6

GO TO 516
507 J4 = 2

GO TO 516

515 CONTINUE
READ (5,300) S{I,IJ4IK,IL)
X=S¢ IvlJyIK'IL,
IF{X .LE. 4.0) GO TO 299
IF(X «GTe 4.0 +AND. X -LF. T.0) GC TO 301
GO TQ 302 :
301 S(I 101K IL3=7.0%X~24.0
GO TO 299
302 S{IL,T1JeIK,IL)=25,0%X-150.0
299 CONTINUE
WRITE(69102) T4J9Kel oXeSUIoIJeIKyIL)
GO TO 525
516 CONTINUE
READ (5,300) (S(I,JsIK,IL)y J=1,4JP
DO 518 J=1,JJ
X=S{ IvJ'IK!IL)
IF{X LE. 4.0) GO TO 304
IF{X «GTe 4¢0 LANDe X JLE. 7.0) GG TO 305
GO 10 306
305 S(I!JleylL)=7.0*X-24.0
GO TO 204
306 S(1,J, IKy IL)=25,0%X-150.0
304 CONTINUE
518 WRITE(6,102) I’J?K'L'X’S(I'J'IK I)
' GO TO 525
520 CONTINUE
DO 522 J=1,7
DO 522 K=1l,4
522 READ (5,300) (S{I,J4K¢L),y L=1,4)
DO 523 J=1,7
DO 523 K=144
D0 523 L=1+4
X=5{ IkoK,L)
IFIX +LE. 4.0) GO TO 308
IF{X CTe 4.0 JAND. X <LE. T.0} GO TO 309
GO TO 2310
309 S{I4JeKel}=To0%X—-24.0
GO TO 208
310 S{I4JsKyL)=25,0%X-150.0

Figure A-14 Subroutine SEVRTY (2 of 3)
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308 CONTINUE
523 WRITE(64102) I 4J9KolL oXeSI{TsJeK,yL)
525 CONTINUE
WRITE (6,103)
J=0
K=0
L=0
500 CONTINUE

300 FORMAT (1¢6FS.1)
100 FORMAT(1Hly //y T44y *S E VERITY INDTICES?'
* - /77, T18s *IDENTIFICATION
* CODE'y T42, 'DESCRIPTOR CODE*, T62, *END TREATMENT CODE*, T8T,
¥V SEVERITY-INDEX'y /4 T60, 'BEGINNING'y, T76, 'ENDING*,
*T85, *SURVEY', TG5, "ADJUSTED *y//)

102 FORMAT(T279124T484124T64411+T778411,47864F4.1+T796,4F5.1)
103 FORMAT (/7/)

RETURN

END

Figure A-14 Subroutine SEVRTY (3 of 3)
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SUBROUTINE ADJUST
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SUBROUTINE TO ADJUST SEVERITY-INCICIES
CALCULATED IN SUBROUTINE VDITCH

COMMON /7 HDITCH / SD» Wo. WD, SDA
SD=SD*10.0
IF{ SD .LE. 4.0 )GO TO 50
IF( SD «GT. 4.0 AND. SD .LT. 7.0 )GO TO 51
S0=25.0 * SD - 150.0
GO 7O 50
51 CONTINUE
SD= 7.0 * SD - 24.0
50 CONTINUE
SDA=SD
RETURN
END

Figure A-15 Subroutine ADJUST (1 of 1)
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SUBROUTINE CCNST1
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SUBROUTINE TO COMPUTE CCNSTANT VALUES
COMMON / CCNSNT / D,y THETA, RAD, ANGy RSINy RTAN, LIFE, RI

D=6 ]
RAD=3,1416/180.
THETA=11.
ANG=THETA*RAD
RSIN=1./SIN{ANG)
RTAN=1./TAN{ANG)
LIFE=20

RI=8,

RETURN

END

Figure A-16 Subroutine CONST1 (1 of 1)
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SUBROUTINE HAZARC
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SUBROUTINE CALLS UP THE APPROPRIATE MAIN SUBROUTINE FCR ONE OF
THE THREE DEFINED TYPE HAZARDS (POINT, LONGITUDINAL, AND SLOPE).
EXCEPT FOR SEVERAL SPECIAL CASESs THE SEVERITY-INDICIES FOR THE
HAZARD ARE OBTAINED FROM STORAGE ARRAYS.

COMMON / INVENT / I, Jy NH, LPl, LLy MES

COMMON /7 CCUNT / NC

COMMON / SEVERE / S

COMMON / HINVNT / Hl, H2, H3, H4, HS, H6, HT, H8y H9, Hl1l, Hl2,
* H13, H15, Hl6, HL7, H18, H19, H20, H21, H22,
* H23, H24, H2S5, H26, H2T7, H28, H2S, H30, H3],
%* H32, H33, H34, H35, H36, H37, H38, H39, H4&0D,
* H4ely H42, H43, H44, HS50, H51

COMMON 7/ CINVNT ¢/ C1, C2, C3, C4, C5, C7, C8, C9, Cl0, C1l1, C1l2,
C13, Ci4, Ci5, Cl6, C17, Cl8, C20, C21, C24%,
c25, C26, C27, C28, C29, C34, C35, (36, C37,
€38, C39, C40, C41, C42y C43, C44s C45, C4by C47
+ C30, C31, C48, C49

COMMON / HAZRDS / HIls HI2, SI, SIl, SI2y Ry Py UPAY, PSUM, HIB,

* HIA

COMMON / NONHWY / NCONTR, MCNTH, NYEAR

* 3 3 %

INTEGER Hl,y H2, H3, H4, H5, H6, H8, H9, H1l1l, H12, H13, Hl6, HLI,
% H29, H30, H37, H38, H43, H44
INTEGER (€1, C2, C3, C4, CS5, C12, C13, C18, C20, C21, C42, C47

DIMENSION NCI(15)

DIMENSION S{1l4+7,4+4)

DIMENSION H1(15,1), H2(1541)y H3{15,1), H4{15,1), H5(15,1),
H6(15,1), H7(15,1), HB8(1541),y HI9{15,1)y H11(15,1),
H12(15,1), H13(15,1), H15{15,1), H16{(15,1), HLIT(15,1),
H18(15,+1),y H19{15,1), H20{15,1), H21(15,1), H22(15,1),
H23(1541), H24(15,1)y H25(15,1), H26(15,1)y H2T(15+1),
H28(15+1), H29(15,1), H30(15,1), H31(15,1), H32(15,1)

DIMENSION H33(15,1), H34(15,1), H35(15,1) H36{(15,1), H3T7(15,1),

* H38(15,1)y H39(15,1)y H4O0{15,1)y HGL{154s1}ys H42(15,1),
H43(15+1) s H44(15,1), H50(15,1), HS51(15,1)

DIMENSION C1l{l15,5)y C2{15,5)y C3({1545)y C4(15+5)y C5(15,5),

#* 3% # I 3

*

* C7(15,5), C8(15,5), C9(15,5)y C10(15,5)y C11{15,5),
* C12(15+5)y C13(15,45)y C1l4(15+5)y C15(15,5), C1l6(1545),
* CL7(15+5), C18{1545)y C20(15+5)y C21(15+5), C24(15+5)»

Figure A-17 Subroutine HAZARD (1 of 4)
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602

605

606

607

604

60

51

52

50

41

% C34(15,5), C35(15,+5)y C36(15,5)y C37(15,5),
DIMENSION C39(15+5),y C40(15+5)s C41{15+5), C42(15,5),

* C44(15,5), C45(15,5), C46(15,5), C47(15,5)

* s C30(15,5), C31({15,5), C48{15,5)y C49(15,5)

- VEIVLLDeD1 e LLOWLDYD )y LLINLD 9Dy LLOLLD D0y LLILLDYD Iy
€C38(15,5)
C43(15,5),

DIMENSION SI{15), HI1(15,2), HI2{15,2), SI12(15,5), ST1(15,1)

IF { NH ,EQ. 1 ) GO 70 604

IF (H1(I,1) oNE. C1ll(I,J) .OR. H2{I,1) .NE. C2{I,J) .OR.
* oNE. C3(I4J) OR. H4(I41) .NE., C4lI,J) .OR. H5(I, 1)

* C5(1,J)) GO TC 607

DO 602 L=2,MNH

Ml=t-1 ,

IF ( NC(L) .NE. NCI(MLl)) GO TO 605
IF(HL3(Ly1) .NE. H13(M1,1)) GO TO 606
CONTINUE

GO TO 604

CONTINUE

MES=28

RETURN

CONTINUE
MES=31
RETURN

CONTINUE
MES=24
RETURN

CONTINUE

IF(C7(I,J) .GT. 0.0) GO TO 60
IF(C12(I,4J) .EQ. 4) GO TO 60
MES=34
RETURN

CONTINUE

IF(H11({I,1) .NE. 6) GO TO 50

IF(C12(I,4J) .EQ. 4) GO TO 50 :
IF(C8(I,4) .EQ. 0.0 .OR. ClO(1+J) .EQ. 0.0) GO TO 51
IF(C9(1,J) .EQ. 0.0 «OR. Cl1(I,J) .EQ. 0.0) GO TO 52
GO TO S¢

CONTINUE

MES=35

RETURN

CONTINUE _

IF(C18(I,J) «EQ. 3 .AND. C20(I,J) .EQ. 1) GO TO 50
MES=36

RETURN

CONTINUE

IF(HLI9II,1) .EQ. 1) GO TO 40
IF(H18(I,1) LEQ. 0.0) GO TO 41
GO TO 40

CONTINUE

Figure A-17 Subroutine HAZARD (2 of 4)
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OO0

MES=1
RE TURN

40 CONTINUE
HAZARD SEVERITY-INDEX COMPUTATIONS ( GENERAL )

I1=H11(T,1)
IF ( H12(1,1) .EQ. O ) GO TO 5
IF ( H11(I,1) .EQ. 6 ) GO TO 6

12=H12(1,1)
13=1

14=1

G0 TO 7

5 CONTINUE .
12=1
[3=1
T4=1
GO TO 7

6 CONTINUE
IF(H12{I,1) .EQ. 5) GO TO 35 :
IF(H2S9(I,1) .EQ. O .0OR. H30{I,1) .EQ. O) GO VO 31
35 CONTINUE
IF(H29(I+1) «GT. 4 +CR. H30(I,1) .GT. 4) GO TO 32
GO 7O 30 ‘
31 CONTINUE
MES=32
RETURN

32 CONTINUE
MES=33
RE TURN

30 CONTINUE
12=H12(1I,1)
[3=H29(1,1)
14=H301{1,1)

7 CONTINUE
SI{I)=S{I1,12,13,14)/10.
SIL(I+1)=10.%SI(I)

SPECIAL CASE —- SEVERITY INDEX CF DROP INLETS WITH A RAISED HEIGHT OR
DEPRESSED DEPTH GREATER THAN 1.0 FT

IF { H11{(I,1) .NE. 10 ) GO 7O 10
IF ( H21{I,1) .GT. 1. ) GO 70O 12
IF U H22(1,1) .LE. 1. ) GO TC 10

SI(I)=11.0/710.0
SIItI»1)=10.%SI(I)
GO TO 10

SEVERITY INDEX FOR RAISED DQOP INLET ASSUMED EQUAL TO THAT OF A BRIDG
Figure A-17 Subroutine HAZARD (3 of 4)
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12

10

16

18

20

14

CONTINUE

SI(I)=S{11,1,1,1}/10.
SIT{TI+1)=10.%SI(I)

CONTINUE
TH19=H19( I
IF € IH19

v 1)
+NE.

1 «<AND. TH19 .NE. 2 .AND. IH19 .NE.

GO 10 ( 16,4 18, 20 ), IHI9

CONTINUE

CALL PTHAZ
RETURN

CONTINLE

CALL LGHAZ
RETURN

CONTINUE

CALL SLHAZ
RETURN

CONTINUE
ME S=6
RETURN

END

Figure A~17 Subroutine HAZARD (4 of 4)
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SUBROUTIN

E PTHAZ
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POINT HAZARD SUBROUTINE. (MAIN SUBRCUTINE)

COMMON /

* # o %

#* 3 3t 3t

*

*
*

%*

* 3 % 3 *

#* 3

COMMON /

COMMON /

COMMON
COMMON
COMMON

N N

COMMON /

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

T N e T S

INTEGER

INTEGER

INVENT 7/ I, Jy» NHy LP1l, LL, MES
HINVNT / Hl, H2, H3, H4, H5, H6, HT, H8y H9, H1ll, H12,

CINVNT

SEVERE
HZINDX
HAZRDS

SLOPES

CONSNT
KEYNUM
ROITCH
HDITCH
SIDENF
PTHZGR
NONHWY

Hl,y H2,
H29, H30,
~Cly C24 C3, C4, C5, C12, C13, C1l8, C204 C21, C42, Ca7

~N NN

WM,

"H13, H15, Hl6, H17, H1B, H19, H20, H21, H22,

H23, H24, H25, H26s H27, H28, H29, H30, H31,
H32, H33, H34, H35, HI6&, H3T, H38, H39, H4O0,
H4ly, H42, H43, H44, HS50, H51

Ciy C2, C3, C4y C5, C?7y C8y C9y €10, C1l1, Cl2,
ci3, Ci4, C15, Cl6, C17, C18, C20, C21, C24,
c2s, C26, C27, C28, C29, C34, C35, C36+ C37,
c38, C39, C40, C41l, C42, C43, C44y C45, C46, C47
+ C30, C31, C48, C49

S .
YLAT, HLENG, HWID, ISLOPE, H

HIl, HI2, SI, SI1, SI2, R, P, UPAY, PSUM, HIB,
HIA

Ky FSDIR,y BSDIR, FSERS, BSERS, FSSTP, BSSTP,
FSANG, BSANG, OFFST1l, OFFST2, FSOFF, DELTA,
FSDIS, BSDIS

Dy, THETA, RAD, ANG, RSIN, RTAN, LIFE, RI

KK1l, KK2, NGR, IGR, MGR, ICRSL

DT, DTL

SDy Wy WD,y SDA

NSGR, FSGR

NPTGR, HLGTH ,

NCCNTR, MONTH, NYEAR

H3, H4, H5y H6, HBy H9, Hll, H12, H13, Hl6, H19,

H37, H38, H43, H44

INTEGER FSDIR, BSDIR, FSERS, BSERS .
NSGR, FSGR

INTEGER

DIMENSICN

DIMENSION

H1{1541), H2(1541)y H3(1541)y H4(1541)y H5(15,1),
H6{15,1), HTI{15,1), HB(15,1)y H9(15,1), H11{15,1),
H12(1541)y H13(1541), H15(15,1), H16{15,1), H17(15,1),
H18(1541)y H19{1541)y H20{1541), H21(15+1}s H22{1541),
H23(15+1) » H24(15,1), H25(15,1), H26(15,1})}, H27(15,1),
H28{1541) 4y H29(15+1)y H30(1541)y H31(15,1), H32(15,1})
H33(1541)y H34(15,1), H35(15,1), H36(15+1), H37(15,1),
H38(1541),y H39(1541), H40(1541), H41(15,1), H&42(15,1),
H43(1541)y H44(1541)y H50(1541)y H51{15+1)

Figure A-18 Subroutine PTHAZ (1 of 5)
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DIMENSION C1{1545)y C2(15,5)y C3(1545), C41(15,5)y C5(15,5),
C7(15,5), C8(15,5), C9(15,5), C10(15,5), C1l1(15,5),
C12(15,5), C13(15,5), Cl4(15,5), C1l5(15,5), C1l6(15,5),
C17{15,45), C18(15+45)y C20(154+5), C21(15,45)y C24(15,5),
C25(15+5)y C26(1545)y C27(1545)y C28(1545)y C29(15,5),

- C34(15,45)y C35(1545)y C36(15,45), C37(15,5)y C38(15,5)

DIMENSION C39(15,5)y C40(1545)y C41(1545), C42(1545), C43(15,5),
C44(15+5) 4 C45(15+5)s C46(15,5), C4T7(15,5)

% v C30(15,45)y C31(1545), C48(15+5)y C49(15,5)

DIMENSION S(144+744+4)

DIMENSION VYLAT(1545)y HLENG(15453¢ HWID(1545)

DIMENSION SIU15), HIL(15+2)y HI2(1542), ST2(15,5), SIL1(15,1)

DIMENSION NSGR(15), FSGR(15) '

#* 3 3 3 #

#*

HWID(I,1)=H23(I,1)
HLENG{I,1)=H2411,1)
LL=1
YLAT1=0.0
YLAT2=000
TRAIL=0
ISL=0
DO 100 K=1,NH .
IF ( H11{Ks1) .EQ. 7 ) GO 7O 102
100 CONTINUE
IsSL=1
GO T0 104
102 CONTINUE

CALL SLOPE1

IF ( FSSTP .LE. 3.5 .AND. FSDIR .EQ. 2 ) GO TO 106
GO TO 104
106 CONTINUE
IF { H20(I,1) .GT. OFFSTL ) GO TC 108
104 CONTINUE
ISLPl=1
ISLOPE=ISLPL
YLAT(I+1)=H20(I,1)
IF ( YLAT(I,1) .LE. 30.0 ) GC TO 110 ,
IF { H13(I,1) +EQ. 1 .0OR. H15(I,1) .LT, 0.01 ) GO 7O 112
YLATLI=YLAT(I,1)
GO 7O 118
112 CONTINUE
MES=8
RETURN

108 CONTINUE
ISLP1=2
ISLOPE=ISLPL1 :
IF { FSOFF .GT. H20(I,1) ) GC 7O 114
YLAT3=(H20(1,1)-FSOFF)+0FFST1
IF ( YLAT3 .LE. 30.0 ) GO TC 116
YLAT1=YLAT3
GO TO 118
114 CONTINUE
YLAT{I,1)=CFFST1
GO 70 110

Figure A-18 Subroutine PTHAZ (2 of 5)
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c

c

116
110

11e

124

122

125

126

128

130

134

120

132

CONTINUE
YLAT{I,1)=YLAT3
CONTINUE

CALL HINDEX

HI1(I,1)=H

YLAT1=YLAT(I,1)

CONTINUE

IF { H13(1,1) .EQe. 1 .OR, H15(1,1) .LT. 0.01 )
IF ( ISL «EQ. 1 ) GO TO 122

IF { BSSTP «GT. 3.5 )} GO TO 122

IF { H20 {(I,1) .GT. OQFFST2 ) GO 7O 122
ISsLpP2=2

ISLOPE=ISLP2

OFFST3=H15{(1,1)-0FFST2

IF ( H20(1,1) .LE. FSOFF ) GO 70O 124
YLAT(I,1)=0FFST3

GO0 70 125

CONTINUE

YLAT3=(FSCFF-H20(1,1))+CFFST3

IF ( YLAT3 .LE. 30.0 )} GO TO 126
YAT2=YLAT3

GO TO 128

CONTINUE

IsLp2=1

ISLOPE=ISLP2

YLATUI 91)=H15(1,1)-H20(I,1)~-H23(1,1)
CONTINUE

IF { YLAT{I,1) .LE. 30.0 ) GC TO 126
YLAT2=YLAT(I,1) s
GO TO 128

CONTINUE

CALL HINDEX

HI1(I,2)=H

YLAT2=YLAT(I,1)

CONTINUE

IF { YLATL .GT. 30.0 ) GC TO 130
GO 1O 132 :

CONTINUE

IF { YLAT2 .GT. 30.0 ) GO TC 134
GO 10 132

CONTINUE

ME S=20

RETURN :

IF ( YLAT1 .LE. 30.0 ) GC TG 132
MES=22

RETURN

CONTINUE
IF(NCONTR.EQ.1) GO TC 600

CALL COCSTS

UPAY=UPAY-R
PSUM=PSUM~P

Figure A-18 Subroutine PTHAZ (3 of 5)
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600 CONTINUE
LL=J _
IF { Cl2(I,J) +EQ. O +OR. Cl2{(I,4J) .GT. & ) GO TO 136
IF ( Cl2(1,J) +EQ. 4 ) GO 7O 140
IF { Cl2(14J) «EQ. 1 )} GO 7O 142
MES=2 ‘ :
RETURN

136 CONTINUE
MES=7
RETURN

140 CONTINUE
UPAY=UPAY+R
PSUM=PSUM+P
SI2(1,J0¥=SI1{I,1)
HI2(T,1)=HI1(I,1)
HI2(I,2)=HI1(1,2)
DO 160 N=1,NH
IF( HL1(Ny1).,EQ.12 .AND. HI2(N41l).NE.1 .AND.
* H12(Ny1).NE.2 .AND. H12(N,1).NE.6 ) GO TO 161
160 CONTINLUE
DO 170 N=1,NH
IF{ H11{N,1).EQ.7 ) GO TO 172
170 CONTINUE
RETURN
172 CONTINUE
IF( H13{(N,1).EQel .ORs HLIS5(Nyl)elLTe0.01l ) GO TO 174
GO TO 178
174 CONTINUE
IF{ C12(N,J).EQ.3 .AND. C18(NyJ).EQ.1l ) GO TO 176
RETURN
176 CONTINUE
HIB=HI1(I,1)}+HIB
RETURN ' :
178 CONTINUE

CALL GRAIL

IF( NGR.EQ.1 ) GO TO 180
IF( IGR.EQ.1 ) RETURN
L=NSGR{1)
IF( 1.GT.L ) GO TO 182
HIB=HI1(I 1)+HIB
RETURN
182 HIB=HI1(I,2)+HIB
RE TURN
180 HIB=HI1(1,1)+HI1(1,2)+HIB
RE TURN
161 CONTINUE
NSL=0
DO 199 N=1,NH
IF( HIL{N,1)«EQ.7) GG TO 162
| 60 TO 199
162 NSL=NSL+1
IF( C12{N,J).EQ.3 .AND. C18(N,J) .EQ.2 ) GO TO 163
GO TO 199
163 IF{ H6(I,1).EQ.1 ) GO TO 164

Figure A~18 Subroutine PTHAZ (4 of 5)
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IF({ HI7(I,1).GT.HL8(N,1) ANC. HLT(I,1).LT.HLT(N,1) )
* GO TO 165
167 IFl NSL.EQ.2 ) RETURN
GO TO 199 o
164 IF( H1T{Iy1)aGT4H1T(Ns1) +ANDs HLI7(I,1).LT.H18(N,1) )
% GO TO 165, ,
GO TO 167 ,
165 HIB=HI1(I,1)+HIB
RETURN
199 CONTINUE
RETURN

142 CONTINUE
IF { C13(1+J) «EQ. 1 ) GC TO 144
IF ( C13{I,J) +EQ. 2 ) GO TO l46
IF ( Cl3(I,J) «EQ. 3 ) GC TC 148
IF ( Cl3(I+J) .EQ. 4 ) GO TO 150
MES=3
RE TURN

150 CONTINUE
CALL SOFT
RE TURN

148 CONTINUE
CALL CMBPT
RETURN

146 CONTINUE
- IF { NPTGR .EQ. 0 ) GO TO 152
RETURN

152 CONTINUE
CALL PTRATL
RETURN

144 CONTINUE
SI{I)=1.0
S12(1,44)=0.0
IF{NCONTR.EQ.1) GC TC 602

CALL COSTS

UPAY=UPAY+R
PSUM=PSUM+P
602 CONTINUE
"~ CALL ZERO -~
RETURN

END

Figure A-18 Subroutine PTHAZ (5 of 5)
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SUBROUTIN

E LGH#Z
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#* #* % 3

* 3+ #* *

*%

*
%*

*

* B 3 #

#*

*

COMMON /

INVENT

/ Tes Js NHy LP1l, LL, MES
COMMON / HINVNT /7 Hly H2, H3, H4, HS5, H6, HT, H8; HI9, H1l, H1l2,
H13, H15+ Hl6, H17, H18, H19, H20, H21l, H22,
" H23, H24, H25, H26, H27, H28, H29, H30, H31,
H32, H33, H34, H35, H36, H3T, H38, H39, H4O0,
H41l, H42+ H43, H44, H50, HS51
COMMON /7 CINVNT / Cl, C2, C3, C4, C5, C74 C8,y C9, C10y Cl1ly Cl2,
c13, Cl4, C15, Cl6, C17, C18, C20y C21, C24,
r2s, c26, C27, C28, C29, C34, C35, C36y C37,
38, €39, C40, C41ly C42, C43, C44, C45, C46, C47
» C30, C31,y C48, C49
COMMON / SEVERE /7 §
COMMON / HZINDX / (¥ AT, HLENG, HWID, ISLOPE, H
COMMON /7 HAZRDS / wll, HI2, SI, SIl, SI2+ Ry P, UPAYs PSUM, HIB,
HIA .
COMMON 7/ CCNSNT / Doy THETA, RADy ANGy RSINs RTAN, LIFE, RI
COMMON / KEYNUM / KK}, KK2, NGR, IGR, MGR, ICRSL
COMMON /7 SLCPES / Ky FSDIRy BSDIR, FSERSy BSERS, FSSTP, BSSTP,
: ' . © FSANG, BSANG, OFFST1, OFFST2, FSOFF, DELTA,
FSD*S, BSDIS o ‘ o '
COMMON / HDITCH / SDy W,y WD, SDA
COMMON / SIDENF / NSsR, FSGR
COMMON / RDITCH 7 DT, FTL
COMMON / PTHIGR /7 NPTgR, HLGTH
COMMON / NONHWY /7 NCOCANTR, MONTH, NYEAR
INTEGER H1, H2y H3, H4y H5, H6, H8, H9, Hll, H12, H13, Hl6, H19,
H29, H30, H37, H38, H43, H44 ‘ v
INTEGER Cl, C2, C3, Cse¢s C5, Cl2, C13, Cl8, C20, C21, C42, CaT7
INTEGER FSDIR, BSDIR,y FSFRS, BSERS '
INTEGER NSGR, FSGR
DIMENSION H1(15,1), H2(1¥41)y H3{15,1)y H4{154,1)y HS(15,1},
H6(1541)y HT{L1541)y HB(1l5,1)y HI(1541), HLL1(15,1),
H12(15,1), H13("5,1), H15{15,1)y H16(15,1), H1T7(15,1)},
HI8(1541),y H13{15,1), H20(15,1), H21(15,1), H22(15,1},
H23(15+1)» H24(15,1}, H25(15,1), H26{15,1}y H27(15,1),
, H28115,1) 4 H29{1%,1), H30(15,1)y H31{15+1), H32(15,1)
DIMENSION H33(15,1), H34(1%,1), H35(15,1), H36(15,1)y H37{(15,1),
H38{15,1), H39(1541), H40(15,1), H4l(15,1), H&2{15,1),
H43(1541)y H44(45,1)s H50{15,1), H51(15,1)

DIMENSION C1{15,5), C2(15,5)s C3(15,5), C4(1545), C5(15,5),

Figure A-~19 Subroutine LGHAZ (1 of 6)
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OO

% % % 3

172

174

178
180

182

184

188

186

176

100

*

*

C7(1545),

Cl2(15,5),
C17(15,5),
C25(154+5),
_ C34(15,5),
DIMENSION C39(15,5},
% C44(15,5),

C8(1544)y C9(1545)y C1lO0{1545)y CL1(15,5),

C13(1545),
C18(15,5),
C26(15+5),
C35(15.+3),
C40(1540),
C45(15,5),

Cl4(15,5),
C20(15+5),
C27(15+5)
C36(15,45),
Cal(15,45),
C46(15,5),

C15(1545)y C16(15,51),
C21(15,5)y C24(15,5),
C28(15,5)y C29(15,5),
C37(1545), C38(15,5)
C42(15+5), C43(15,5),
C4T(15,5)

» C30(15+5), C31(15+5), C48(1545), C49(15,5)

DIMENSION S{14+7+4,4)

DIMENSION YLAT(1545), HLENG(1%54%)y HWID(15,5)
DIMENSION SI(15), HI1(15,2)y HI2({15,2), S12(15,5), SI1(15,1)
DIMENSION NSGR{15), FSGR{15)

BREND=1.0
LL=1

NOSL=0
YLAT1=0.0
YLAT2=0.0

DO 170 L=1+NH

IF { H1l1(tL,1) .EQ. 12 ) GO TO i7?
170 CONTINUE

GO TO 176
CONTINUE

IF { H12(L,1) +EQ. 3 .OR. Hl2(L,1l

GO T0 174
GO TO 176
CONTINUE
DO 178 L=14NH"
IF [ H1I1{L,1} .EQ.
CONTINUE
GO TO 182
CONTINUE

IF { H12(L,1) .EQ.

CONTINUE
SI{1)=50.0

GO TO 186
CONTINUE

IF ( H30(L,1) .EQ.
BREND=0.6

6O TO 176
CONTINUE
SI{1)=30.0
CONTINUE
HLENG(I,1)=6.0
HWID(I,1)=2.0
YLAT(1,1)=H26(1,1)

CALL HINDEX

HIB=H
CONTINUE

6

}

GO TO 18)

2

) .FQ. 4 .CR. H12(Ly1l) +EQ. 5 )

3 .0OR. H12{L,1) .EQe 4 ) GO TO 184

4

)

GO TO 188

HLENG(I,1)=ABS(HL17(I,1)-H18(1,1))%528C.0
OFFSET=(H25{I ,1)+H261(1,1))/2.0

HWID(T,1)=H28(I,1)
IF ( H11lI.1) .EQ.
GO 70 102
CONTINUE

8

)

GO T4 100

Figure A-19 Subroutine LGHAZ (2 of 6)
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IF ( HLENG(I,1) .LT. 0.01 ) GO TC 10
IF ( HLENG(I, 1) .LT. 6.0 ) GC TG 106
WD=H28(1,1)

DT=0.5%H25(151)+H26(I,1)
DTL=HLENG(I,1)

CALL WASOUT

FSDIR=H38{I,1)
GO 7O 108

104 CONTINUE
HLENG(I+1)=3,0
ND=3.0 ’
GO 7O 110

106 CONTINUE
WO=HLENGI(I,1)

110 CONTINUE

 CALL WASOUT

FSDIR=H38(1,1)

HWID{ 1,1)=H28(1,1)

DTL=WD ,

DT=H25(1,1)

TF ( HWID(I,1) .GT. 30.0 ) HWID(I,1)=30.0
108 CONTINUE

SI(1)=SD/10.0

SIL(I,1)=SI({I)*%10.0
102 CONTINUE

DO 112 K=1,NH '

IF ( HIL{(K,1) .EQ. 7 ) GO TO 114
112 CONTINUE

NOSL=1

GO TO 116
114 CONTINUE

CALL SLGPEL

IF { FSSTP .LE. 3.5 .AND. FSDIR .EQ. 2 ) GO TJ 118
GO TO 116
118 CONTINUE
IF ( OFFSET .GT. CFFSTL ) GO TO 120
116 CONTINLUE
IStPl=1
ISLOPE=ISLP1
YLAT(I,1)=0FFSET
IF ( YLAT(I,1) .LE. 30.0 ) GC TO 122
IF ( H13{1,41) «FQ. 1 +OR. H15(1,1) LT, 0,01 ) GO TO 124
GO TO 12é6
124 CONTINUE
MES=16
RETURN

120 CONTINUE
ISLP1=2 :
I SLOPE=1ISLPL
IF { FSOFF .GT. OFFSET ) GO TO 128
YLAT3=(OFFSET-FSOFF)+0FFST1

Figure A-19 Subroutine LGHAZ (3 of 6)
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n.

IF ( YLAT3 .LE. 30.0 ) GC TC 130
YLAT1=YLAT3
GO 70 132
130 CONTINUE
YLAT(I,1)=YLAT3
GO- 70 122
128 CONTINUE
YLAT{I,71)=0FFSTL
122 CONTINLUE

CALL HINDEX

HI1(1,1)=BREND*H
126 CONTINUE
YLATL=YLATII,1)
132 CONTINUE
IF ( H13(I,1) .EQ. 1 .OR. HI5(I,1) .LT. 0.0l ) GO TO i34
IF( NOSL .EQ. 1 ) GO TO 136
IF ( BSSTP .GT. 3.5 ) GC TO 136
IF ( OFFSET .GT. OFFST2 ) GC TO 136
ISLP2=2
ISLOPE=1SLP2
OFFST3=H15(141)-0FFST2
IF ( OFFSET .LE. FSOFF ) GO TO 138
YLAT(I,1)=CFFST3
GO TO 139
138 CONTINUE
YLAT3=(FSOFF~OFFSET) +OFFST3
IF ( YLAT3 .LE. 30.0 ) GO TO 140
YAT2=YLAT3
GO TO 142
136 CONTINUE
1SLP2=1
ISLOPE=ISLP2 |
YLAT(I41)=H15(1,1)-0FFSET-H28(1,1)
139 CONTINUE
IF ( YLAT(I,1) .LE. 30.0 ) GC TO 140
GO TO 144 |
140 CONTINUS
IF ( Hli(I,1) .EQ. 6 ) GO TO 141
GO TO 143
141 CONTINUE
SI(1)=30.0
143 CONTINUE

CALL HINDFX

SI(I)=SI1({1,1)/10.0
HIL(I,2)=H .
144 CONTINUE :
YLAT2=YLAT{1,1)
142 CONTINUE ,
IF { YLAT1 .GT. 30.0 ) GO TO 146
GO TO 148 | |
146 CONTINUE
IF ( YLAT2 .€T. 30.0 ) GO TO 150
GO TO 148
150 CONTINUE

Figure A-19 Subroutine LGHAZ (4 of 6)
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MES=10
RETURN

134 CONTINUE
IF { YLATL .LF. 30.0 ) GO TO 148
MES=37 :
RETURN

148 CONTINUE
TF(NCONTR.EQ.1) GC TO 600

CALL COSTS

UPAY=UPAY-R
PSUM=PSUM-P
600 CONTINUE
LtL=J :
TF(CLl2(T4J) 4EQeC.OR.C12(1+J3.GT.4) GO TO 162
IF(C12(I,+J).EQe}l «OR. Cl2(1,J).EQ.3) GO TO 162

IF ( Cl2(I4J) otQ. 4 ) GG 7O 152
IF € C18(IsJ) «fQ. 1 ) GC TC 154
IF ( Cl8(1,J) .FQ. 2 ) GO TO 156
IF ( C18{1,J) .EQ. 3 ) GO TO 158
IF { C18(1,+J) .EQ. 4 ) GO TO 160
MES=45

RETURN

154 CONTINUE
IF(HL1{I,1).NE.5) GO TO 10
CALL CURB
RE TURN

156 CONTINUE |
IF(HL1{I,1)<NE.12) GO TO 11 e T |
IF(HL2(1,1)aNE.3 <ANDs H12{I,1).NEe4 +AND, HI2{Iy11.NE.5) GO TO 11
CALL BRIDGE R ' SELATRERET ST
RETURN

158 CONTINUE
IF(H11{I,1).NE<.6) GO TO 12
CALL RAIL
RETURN

160 CONTINUE |
TF(HL1(I,1).NE.8) 30 TO 13
CALL DITCH |
RE TURN

152 CONTINUE _
IF{NCONTR.EQ.1) GC TG 604
UPAY=UPAY+R
PSUM=PSUM+P

604 CONTINUE .

HI2(T,1)=HI1(I,1)
HI2(T,2)=HIL(1,2)
SI2(1,J4)=SI1{T,1)
CALL GRAIL
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IF(H13(I,1).EQ.1 .OR. HeS(I,1).LT.0.01) GO TQ 300
IFINGR.EQ.1) GO TO 302
IF{IGR.EQ.1) RETURN
IF(H11(I,1).NE.8) RETURN
L=NSGR(KK1) o
IF(L.LT.I) GO TO 304
HIB=HI1(I,1)+HIB
RETURN

304 CONTINUE
HIB=HI1{I,2)+HIB
RETURN

300 CONTINUE
IF(NGR.NE<1) RETURN
TF(H11(I,1).NE.8) RETURN
HIB=HI1(I,1)+HIB
RE TURN

302 CONTINUE
IF{H11(I,1)«NE.8) RETURN
HIB=HIL(T 1) +HIL(1,2)+HIB
RETURN

162 CONTINUE
ME S=49
RETURN

10 CONTINUE
MES=18
RETURN

11 CONTINUE
MES=25
RETURN

12 CONTINUE
MES=26
RETURN

- 13 CONTINUE
MES=43
RETURN

END
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SUBROUTIN
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COMMON /
COMMON /

* # it %

COMMON /

# ¥ % 3

C OMMON
COMMON
COMMON
*

COMMON
COMMON

COMMON
*

%

COMMON
COMMON
COMMON
COMMON
COMMON

N NN

~ NN

NN NN,

INTEGER

&
INTEGER
INTEGER F
INTEGER

DIMENSION

* 3 3 ¢ #

DIMENSION

¥#*

*
DIMENSION

*

%*

ok e e ae e e e o e o o o ade ok o ok o e ok ok 3k ke ¥ ok o ok o ofe ale ok a4 9 o o ok ol e o e ke o ok ek o ok o ok ek ak

E SLHAZ

o e o ok e o d ok o e 2k e o o 3 d e e e o o afoke e o ok ok ok dleokakoledk 4 ke 3k ok ko sk ook e ok ek ke ok e ol o ok ok 3k

INVENT /7 I+ Jy NH, LPl, LL, MES
HINVNT /7 Hl1, H2y H3, H4, H5, H6y dT4 HB, HIy H1ll, H1l2,
H13, H15, H16, H17, H18, F (%, H20, H21l, H22,
H23, H24, H25, H264 H2T, H:2Py, H29, H30, H3l,
H32, H33, H34, H3IS, H36, H3IT, H38, H39, H4O,
. H4l, H42, H&43, H44, HS50, H5% :
CINVNT ¢/ C1, C2, C3, C4, C5, C7y C8y €9, C10, C1ll, Cl2,
13, Cl4, C15, Cl6, C17, C)8y C20, C21, C24,
€25, C26, C27, C28, C29y <34y L35y C36s C37,
c3g, C39, C40, C4l, C42, L43, T44, C45, C46, C4T7
‘ s C30, C31, C48, C49
SEVERE / S '
HZINDX / YLAT, HLENG, HWID, ISLOPE, P
HAZRDS / HIl, HIZ2, SI, SIl, SI12, Ry P, P2Y, PSUM, HIB,
o HIA . '
CONSNT / D, THETA, RAD, ANG, RSIN, RTAN, L"FE, RI
KEYNUM / KK1, KK2, NGR, IGR, MGR, ICRSL

SLOQPES / K, FSDIR, BSDIR, FSERSy BSERSy F3STP, BSSTP,
FSANG, BSANG, OFFST1l, OFFST?, FSLFF, DELTA,
FSDISs BSDIS '

SIDENF /7 NSGR, FSGR

PTHZIGR /7 NPTGR, HLGTH

RDITCH /7 DT, DTL

HDITCH /7 SD, W, WD, SDA

NONHWY /7 NCCNTRy MONTH, NYEAR

Hl, H2, H3, H4, H54 H6, HBy H9y Hll, H12, H13, H16, H19,
H29y H30, H37, H38y H43, H44

Clo CZ’ C30 C49 CS' CIZ' C13. Clev CZO' CZI' CQZ' C47
SDIR, BSDIR, FSERSs BSERS

NSGR, FSGR

H1{154,1)y H2{(1541)y H3{1541)y H4{1541)y HS5({ 1541
H6(1541) s HT{15,41), HB{15,1)y HI{15,1), H1Ll(15,1),
H12(1541)y H13(1541)y H15{15,1)y H16(15,1)y HL1TL1",1),
H1B8(15,41)y H19{(15,1), H20(15,1), H21815,1)s H22{15,1),
H23(15.,1) 4 H24(1541)y H25{15,1), H26(15,1)y H27(15,1),
H28(1541)y H29({154s1),s H30(15,1)y H31({15,1)y H32{45,1)
H33(1541)y H34(15+1), H35(1591), H36(1%,1}, H3TL15:1),
H38{15,1)y H39(1591)y H40(15+1)y HEl(1%5,1), H42(13,1),
H43(15,1), H44(15,1), HSO(15,1), HS1(15,1) ,
Cl{15,5)y C2(1545)s C3(1545)y C4(15,5)y C5(15,5),
C7T(1545)s CB(15+5)y C9({15+5)s C10(1545)y Cl1(15,+,5),
C12(15+5), C13(15,5)y Cl4(15+5)y C15(454+5)y C16{15,5),
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* C17(15,+5)4 C18{15,5), C20(15,5),
* C25(15+5) s C26(15,5), C27{15,5),
* C344{15+5) 4 C35(15.+5), C36{15,5),

DIMENSION C3S{15+5), C40{1545), C41{15,5),
* C44{(15,5), C45(15+5), C46(15,5}),
* C30{1545),y C31(15,5), C48{(15,5),

DIMENSION S(l4:7+4+4)

C21{15,5), C24(15,,)
C28(154%)y C29(15,5).
C37(15.f), C38(15,5;
C42(1545)y C43(1545),
C47(1345),
C49(13,45)

DIMENSION YLAT(15,5)y HLENG{1545)y HWID(15+5)
DIMENSION SI(15), HI1(15,2), HI2(1542), SI2(1545)y SI1(15,1)

DIMENSION NSGR{15), FSGR(15)

LL=1
IF( C34(1+J4).GT.0.01) GO 7C 101
HLSL=ABS(HIT7(T,1)-H18(1,1))%5280.0
GO 710 103
101 CONTINUE
HLSL=ABS( C34(I,J)-C35(1,J) 1¥%5280.0
103 CONTINUE

CALL CONST1

CORNER=D*RSIN
K=1

CALL SLCPE1
CALL VDITCH
CALL ADJUST

IF | FSERS .EG. 2 ) GO TO 100
SIF=1.0
GO TO 102
100 CONTINUE
SIF=1.2
102 CONTINUE
SI(I)=SIF*SD / 10.0
STL(I,1)=10.0%SI{I)
HWID(I,1)=W
HLGTH=0.0
CHECK FOR POINT HAZARDS ON FRONT SLOPE
DO 104 N=1,NH
IF ( H19(N,1) .EQ. 1 ) GO TO 106
GO TO 104
106 CONTINUE
IF { H20({Ns1) .LE. FSOFF )} GO TO 108
GO TO 104
108 CONTINUE |
IF { H6(N,1) .EC. 1 ) GO TO 800 |
IF { HITIN,1) oLT. H17{I,1} <AND. HL7(N,1)
* GO TO 802 - :
GO TO 104
800 CONTINUE

«GT. H18(I,1) )

IF ( HLTUNsl) «GT. HIT(I,1) oAND. HIT(Ns1) oLT. HLI8(I,¢) )

* GO TC 802
GO 7O 104
802 CONTINUE
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SHLGT=H24(N,1)+CORNER+H23 (N, 1) /TAN(ANG)
HLGTH=SHLGT+HLGTH :
104 CONTINUE
IF { FSSTP .GT. 3.5 ) GO TO 110
ISLOPE=2
YLAT(1,1)=CFFSTI1
GO TO 112
110 CONTINUE
[SLOPE=1
YLAT(1,1)=FSOFF
112 CONTINUE
HLENG (141 )=HLSL=HLGTH
IF ( HLENG(I41) .LE. 0.0 ) GC TO 114

CALL HINDEX

HIl{I,1l)=H
114 CONTINUE . v '
IF ( H13(I,1l) +EQ. I .OR. H1S5{I,1) .LT. 0.01 ) GO TO 1.6
IF { BSERS .EQ. 2°') GO TO 118 '
SIF=1.0
GO TO 120
118 CONTINUE
SifF=1.2
120 CONTINUE
SI(I)=SIF%*SD / 10.0
SI1(I4+1)=10.0%SI(1])
HLGTH=0.0 '
CHECK FOR POINT HAZARDS ON BACK SLOPE IN MEDIAN
DO 122 N=1,NH
IF { H19(N,1) .EQ. 1 } GO TO 124
GO TO 122
124 CONTINUE
IF { H20(N,1) .GE. FSOFF ) GO YO 126
GO TO 122 :
126 CONTINUE
IF { H6(N,1) .EQ. 1 ) GO T0O 810
I 0 HITENyL) LT, H1IT7(T,1) JAND. HL7T(N,1) .GT. HLB(I,1) )
*« GO 10 B12
GO 10O 122
810 CONTINUE
IF { HLIT{Ny1) .GT, H1T(I,1) .AND. HIT{N,1) .LT. H18(I,1) )
* GO 7O 812
GO 10 122
812 CONTINUE
SHLGT=H24{N,1)+CORNER+H23{N,1)/TAN{ANG)
HLGTH=SHLGT+HLGTH
122 CONTINUE
IF { BSSTP 6T7. 3.5 ) GO 7O 128
ISLOPE=2
OFFST3=(H1S5(I,+1)-0FFST2)
YLAT{I,1)=0FFST3
GO 70 130
128 CONTINUE
ISLOPE=1
YLAT(I,1)=H15(1,1)—-FSCFF
130 CONTINUE
HLENG( T, 1 )=HLSL-HLGTH
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[

OO

IF { HLENG(I,1)

CALL

HINDEX

HIL{I,2)=H
116 CONTINLE
IF(NCONTR.EQ.1) GC TO 600

CALL

CCSTS

UPAY=UPAY-R
PSUM=PSUM-P
600 CONTINUE

L] LE.

0.0 )

IMPROVEMENT COMPUTATICNS FOLLOWS

140

132

134

135

136

604

LL=J
IF (
IF {
IF (
IF {
IF {

MES=47

Cl2(144)
Cl2({I,J)
clatr,J
Cl2(1+J)
C12(1,4

RE TURN

CONTINUE

CALL

BRGR

RETURN

CONTINUE

CALL

SLRATIL

RE TURN

CONTINUE

CALL

BRGR1

RETURN

CONTINUE
CALL FLATEN
RETURN

CONTINUE
TF(NCONTR.EQ.1) GO TO 604
UPAY=UPAY+R
PSUM=PSUM+P
CONTINUE

SI2(1,4J)=ST1(1,1)
HI2(T,1)=HI1(I,1)
HI2(T1,2)=HI1(1,2)

CALL

GRAIL

.EQ.
+EQ.
+EQ.
.EQ.
.EQ.

W W

«AND. C18(1I,4J)
«AND. C18(1,J)
«AND. C18(f,J)

)

GO YO 136

GO 70 116

+EQ.
.EQ’
+EQ.
.EQ.

SN~

et et tr

60 TQ 132
GO TO 140
GO TO 134
GO TO 135

IF(H13(I,1).EQ.1 .OR. H15{1,1),LT.0.01) GO TO 300
IF{NGR.EQ.1)}

L=NSGR{KKL)
IF(L.LT.I) GO TC 304
HIB=HI1l{I,l)+HIB
RETURN

GC TO 302
IF{IGR.EQ.1) RETURN
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304 CONTINUE
HIB=HI1(I,2)+HIB
RETURN

300 CONTINUE .
IF{NGR.NE.1) RETURN
HIB=HI1{I1}+HIB
RETURN

302 CONTINUE
HIB=HI1(T,1)+HI1{I,2)+4HIB
RETURN

END
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SUBROUTINE CMBPT

[

s ok s e o o ol o oo oo o oo o ok o oo o o oo oo kR o OK HOK 3Rk o HOROK o oKk oK R ol Ok

COMMON /
COMMON /

3 3¢ 3+ 3%

COMMON /

3 3 % #

COMMON
COMMON
COMMON
*
COMMON
COMMON
COMMON

NN N

S S

INTEGER
%*

INTEGER
INTEGER

DIMENSION

* & #+ F #

DIMENSION

#* #*

DIMENSION

INVENT /
HINVNT

Iy Je NHy
Hl1, H2,
H13,
H23,

LPl,
H3, H4,
H15y H16,
H24, H25,
H32y H33, H34,
H41l, H&42, H43, H44, H50, H51

cL, C2, C35 C4, C5, C?7, C8, C9, ClO,
€c13, C14, C15, Cl6, C174 Cl8, C20,
€25, C264 C27, C28y €29, C34, (35,
€38, C39, C40, C41, C42, C43, C44,
¢+ C30, C31, C48, C49

S .

YLATy HLENG, HWID, ISLOPE, H
H1l, HI2, SI, SI1l, SI2y, Ry Py
HIA

KK1ls KK2, NGR,
NSGR, FSGR
NCONTR, MONTH,

LLy MES :
H5, H6, H7, H8, H9y H1ll, H12,
H17, H18, H19, H20, H21l, H22,
H26y H27, H28, H29y H30, H3l,
H35, H36, H37, H38, H39, H40,

~

CINVNT / Cli, Cl2,
C21, C24,
C36, C37,
C45, C46, Ca7
SEVERE
HZINDX

HAZRDS

NN N

UPAY, PSUM, HIB,
KEYNUM
SIDENF

NONHWY

IGR, MGR, IRAIL

NN,

NYEAR

Hly, H2, H3,
H29s H30, H3T,
Ci, C2, C3, C4,
NSGR, FSGR

H4, HS5,
H38,
C5,

H6’ HB. ng Hllg HlZv
H43, Ha4
ci2, C13,

H13, Hl6, H19,

ci8., C20, C21y C42, C4a7

H1{(1541), H2(15,1)y H3{15,1),y H4(15,1)y H5(115,s1),
H6(1551)y HT{1541), HB{1S5,1), HO{15,1)y H1L1I15,1), .
H12(1541), H13(15,1)y HLS5{1541),y HLI6U15+1)y HI1T(15,1),
H18(15,1)y H19({15,1)y H20(15,1),y H21(15,1)y H22(15,1),
H23(15,1),y H24(15,1)y H25(15,1),y, H26(15,1)y H27{15,1),
H28(15,41)y H29(1541)y H30(15+1), H3L1(1541)y H32(15,1)
H33(15,1), H34(15,1)s H35(1541), H36(15,1)y H3T(15,1),
H38(15,41), H39(15,1)s H40({15+1), H41 (15,1}, H42(15,1),
H43(15,1), H44(1591)y H50(1541)y HSL(15,1)

Cl1{15,5), C2(15,5),y C3(15,5), C4(15,5}), C5(15,5),
C7(15,5), C8(1545), C9(15+5)y C10{15,5)y C1l1(15,5),
Cl2(15,5), C13(15,5), Cl4(15,5), C15(15,5), C1l6(15,5),

C17(15,5),
C251(15,5),
C34(15+5),
C39(15,5},
Ca4(15,5),
* )
DIMENSION S{14+744+4)

* % ¥ % ¥

DIMENSION

3#*

C30(15+50y C31(15,5)y C48(15,+5),

C18(15+5)y C20{15+5), €21{15,+5), C24(15,5),
C26(15+5)y C27(15+5), C28{15+5)y C29(15,5},
C35{15+5)y C36(1545), C37{15,5), C38(15,5)
C40(1545)y C41{15,45)y C42({1545)s C43(15,5),
C45(15,5)y C46(15,5), C4T(15,5)

C49(15,5)
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OO

100

102

106

104

602

108

110

' %
DIMENSION YLAT(15,5)y HLENG(15,5), HWID(15,5)
DIMENSION SI{15), HIL(1542}, HI2(15,2)y SI2(1545), SI1(15,1)
DIMENSION NSGR(15}, FSGR(15) :

XLGTH=2.,0%*35,0 -

HWID(I,4)=27.0/12.0

SM=0.8

ISLOPE=1 . .
IF { H11(I,1) < EQ. 11 .AND. H12{I,1) .EQ. 1 ) GO TO 100
YLAT(T,J)=C48(1,J) '

GO 70 102,

CONTINUE

YLAT(T 4J) =H20{I,1)-HWID(I,J4}/2.0

CONTINUE

HLENG( I 4J)=XLGTH+H24(1,1)

SI(I)=SM*S(12,3,1,1)/10.0

SI2(1,J¥=SI(I)*10.0

CALL HINDEX

HI2(I41)=H

IF ( H13(I,1) .EQ. 1 .OR. H15(I;1) LLT. 0.01 ) GO TO 104
OFFST4=H15{1,1)1-H20(1+1)1-H23(I,1)-HWID(I,J)/2.0
IF ( OFFST4 .LE. 30.0 } GC TC 106

GO TO 104

CONTINUE

YLAT(TI,J)=0FFST4

CALL HINDEX

HI2(1+2)=H

CONTINUE

IF({NCONTR.EQ.1) GO TO 602

CALL COSTS

UPAY=UPAY+R

PSUM=PSUM+P

CONTINUE

DO 108 N=1,NH

If ( H1l{N,1) .EQ. 6 )} GO TO 110
CONTINUE
HIB=HI1{I1)+HI1(I,2)+HIB
HTA=HI2{(1,1)+HI2(1,2)+HIA

RETURN

CONTINUE -
IF { HI3(I,1) .EQ. 1 .OR. H15(I,1) «LT. 0.01 ) GO TO 112

CALL GRAIL

IF { IGR +EQ. 1 ) GO TO 114

IF ( H25(N,1) .LE. H20(1,1) ) do TO 116
HIB=HTI1(I,1)+HIB ' s
HIA=HI2(I,1)4+HI2(1,2)+HIA

RETURN

Figure A-21 Subroutine CMBPT (2 of 3)
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116 CONTINUE
HIR=HI1(1,2)+HIB
HIA=HT2(T,1)+HI2(1,2)+HIA
RETURN

114 CONTINUE
HIB=HIB ¥ _
HIA=H12{I ,1)+H12(1,2)+HIA
RE TURN

112 CONTINUE
HIB=HIB
HIA=HI2{I 41)+HI2(I,2)+HIA
RETURN

END

P

Figure A-21 Subroutine CMBPT (3 of 3)
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COMMON
COMMON

o

* % #* #

COMMON /

3 % 3 #

COMMON
C OMMON
&

COMMON
COMMON
COMMON

~ N

NN N

INTEGER
*

INTEGER
INTEGER

DIMENSION

#* % 3% 3 I

DIMENSION

#* %

DIMENSION

#* 3 3 3¢ ¢

DIMENSION
*

%k

DIMENSION
DIMENSION

DIMENSION
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E SCFT
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INVENT /7 I, Jy NHy LP1l, LL, MES

HINVNT / HL, H2, H3, H4&, H5, H&, HT, H8y H9y H11l, H12,
H13, H15, Hl6, H17y H18, H19, H20, H21l, H22,
H23, H24, H25, H26, H2T, H28, H29, H30, H3],
H32, H33, H34, H35, H36, H3IT, H3I8, H39, H4O,
H4l, H42, H43, H44, H50, HS51

CINVNT 7 C1, C24 C34 C4,4 C5, CT4 CBy C9, Cl1l0, C1l1l, C12,y
cl3, Cl4, C15, Cl6y Cl7, C18, C20, C21, C24,
€25, C26, C27, C28y C29y C34, C35, C36,y C37,
€38, C39, C40, C41, C42, C43, C44, C45, C46, C4T
s C30, C31, C48, C49

HZINDX / YLAT, HLENG, HWID, ISLOPE, H

HAZRDS / HIl, HI2, S1, SI1ls S12y Ry Py, UPAY, PSUM, HIB,
HIA '

KEYNUM / KK1, KK2, NGR, IGR, MGR, ICRSL

SIDENF / NSGR, FSGR '

NONHWY / NCONTR, MONTH, NYEAR

Hliy H2, H3, H4, H5, H6, H8, H9, H1ll, H12, H13, Hl6, H19,

H29, H30, H37, H38, H43, H44

cCiy C24 C3, C4, C5, C12y C13, C18, C20, C21y C42, Ca7
NSGR, FSGR ‘

H1(1541),

H6(15y91)

H12{15,1),
H1B8(15,1),
H23(15+1) »
H28(15,1),
H33{15,1},
H38(15,1),
H43(15,1),
C1{15,5),

C7(15,5),

Cl2(15,5},
Cl7(15,5),
C25{(15,5),
C34(15+5),

H2(1541)y H3(15,1}), H4(15,1), H5(15451),
H7{1541)y HBI15,1)y HO(15,1), H11(15,1),
H13(15,1)y H15{15,1), H16(15+1), HLT7(L1l8,1),
H19(15,1), H20(15,1), H2L1(15,1), H22(1S5,11,
H24(1541)s H25(15,1), H26(15,1), H27(15,1),
H29(15,1), H30(15,1), H31(15,1)y H32(15+1)
H34(15,1)y H35(15,1), H36(15,1)y H3T(15,1),
H39(1541)¢ H4Ol15,1)y HAL{15,1), H&2{15,1},
H44(15,1), H50{15,1), H51(15,1)
C2(154+5)y C3(1545)y C4(15,5), C5{15,5),
C8(1545),y C9(1545), C1l0{15+5)y C11{15,5),
C13(15+5)y Cl4(15,5), C1l5{15,5)y Cl6(15,5),
C18(1545)y C20(15,5), C21(1545)y C24(15,5),
C26(15,5)y C27(15+5)y C28{15+5)y C29(15:57),
C35(15,45)y C36{(15,5), C37(15,5}), C38{15,5)
C3G6{15,+5)y C40{15+5), C41{15,5), C&2{15,5)y C43(15,51},
C44(15,5), C45{(15,5), C461{15,5), C47(15,5)
y C30(15,5), C31({15,+5}),y C48(15,5), C49(15,5)
YLAT(15,5), HLENG(1545), HWID(15,5)
ST(15)s HILU15,2)y, HI2{15,2)y SI2(15,5)y SI1(15,1)

NSGR(15), FSGR({15)

Figure A-22 Subroutine SOFT (1 of 3)
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YLATEI4J)=CLT(1,44)
HWID(1,J)=C16{1,J)

HLENG (T 9 J)=CL5{T,J) +H24 (T41)
SV=1.0

ISLOPE=1

SI{I1)=SV/10.0
ST2(1,J)=SI(1)%10.0

CALL HINDEX

HI2(1,1)=H
IF { H13{I,1) .EQ. 1 .OR. H15(I,1) .LT. 0.01 ) GO TO 100
OFFST4=H15(I,1)-H20(1,1)-H23(1,1)
IF { OFFST4 .LE. 30.0 ) GO TC 102
G0 70 100
102 CONTINUE
CT(T1,J)=2.0%C7(I,J)
ClI(I,J)=2.0%C11(1,J)
HLENG(TI,J)=C15(1,J)

CALL HINDEX

HIZ2{T41)=HI2(I,1) +H
YLAT{I,4J)=H15(1+1)-C1l6(1,J)-C17(1,J)
HLENG(I4J)=2,0%C15(1,J)+H24(1,1)

CALL HINDEX

H12(1,2)=H
100 CONTINUE
IFI{NCONTR.EQ.1) GO TG 602

CALL CQSTS

UPAY=UPAY+R
PSUM=PSUM+P
602 CONTINUE
DO 104 N=1,NH
IF { H11{N,1) .EQ. 6 ) GC TO 106
104 CONTINUE
HIB=HI1{I,1)+HI1(I,2)+HIB
HIA=HI2(I,1)+HI2(1,2)+HIA
RETURN

106 CONVINUE
IF { H13(I,1) .EQ. 1 .ORe. H15({I,1) .LT. 0.01 ) GO TO 108

CALL GRAIL

IF ( IGR .EQ. 1) GC TO 110 ‘

IF { H25{N,1) .LE. H201I,1) ) GO TO 112
HIB=HILI{I ,L)+HIB

HIA=HI2(T 41)+HI2(TI,2)+HIA

RETURN

Figure A-22 Subroutine SOFT (2 of 3)
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112 CONTINUE
HIB=HT1(I ,2)+HIB
HIA=HI2(T,1)4+HI2(I,2)+HIA
RE TURN

110 CONTINUE
HIB=HIB
HIA=H12(TI,1)+H12{1,2)+HIA
RETURN

¢ .

108 CONTINUE
HIB=HIB
HIA=HI2(I,1}+HI2(I,2)4HIA
RETURN

END

Figure A-22 Subroutine SOFT (3 of 3)
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SUBROUTINE ZERQC

********##**#**********ﬁ#***********##***********#*********************

COMMON /7 INVENT / I, Js» NHe LP1l, LL, MES

COMMON /7 HINVNT / Hl, H2, H3, H4, HS5, H6y HT, HB8, H9y H1L, H12,
H13, H15, H16, H1T7, H18, H19, H20, H21l, H22,
H23, H24, H25, H26, H2T7, H28, H29, H30, H31,
H32, H33, H34, H35, H36, H3T, H38, H39, H40,

. H4l, H42, H43, H44, H50, HS51

COMMON /7 CINVNT 7/ Cl1, C2, C3,4 C4y C54 CT7y C8y C9, ClOy Cll, Cl2,
c13, Cl4, C15, Cl6, C17, C18, C20, C21, C24,
c2s, C26, C27, C28, C29, C34, C35, C36s C37,
C38, C39, C40, C41, C42, C43, C44y C45, C46, C4a7
+ C30, C31, C48, C49

COMMON /7 KEYNUM / KKl, KK2, NGR, IGR, MGR, ICRSL i

COMMON /7 HAZRDS / HIl, HI2, SI, SIl, S12, R, Py, UPAY, PSUM, HIB,

* HIA

COMMON /7 SIDENF / NSGRs FSGR

#* ¥ 3 #

% % % 3

INTEGER Hly H2y H3, H4y HS,y H6, H8, H9, Hll, H12, H13, Hl16, H19,
* H29, H30, H37, H38, H43, H44

INTEGER Cl, C2, C3, C4, C5, Cl2, C13, C18, C20, C21, C42, C4T7

INTEGER NSGRy FSGR B ' :

DIMENSION H1{1S5,1), H2(1541)y H3 {1541}y H4{15+1)y H5(15,1),
H6(1l5+1)y HT(15,41), HBI15,1)y HI(15,1)}, HL11(15,1),
H12{(15,1), H13(15+1)y H15(15,1}, H16(1541), HL1T(15,1)}),
H18(1541), HLO(15+1), H20(1S5,41), H2L1(1541)s H22(15,1),
H23(1541) s H24(15,1), H25(15,1), H26(15,1)y, H27{1551),
H28115,1) ¢ H29{15,1),y H30(1541)y H31(15,1), H32({15,1)

DIMENSION H33(15,1), H34(15,1), H35(15,1), H36(15,1)y H37(15,1),
H38(154,1) 4 H39{15,1)y H4O({1541), H41(15,1), H42{15,1),
H43(15,1), H44(15,1), H50(15,41}), H51(15,1)

DIMENSION C1(15,5)y C2(1545)y C3(15,5), C4{15,5)s C5(15,5),
C7(15,5), C8{1545), C9(15,5), C10{1545)y C11{15,5),
€12(15,5),y C13{15+5), Cl4(15,5}, C15{15,5)y C16(15+5),
C17{15,45), C18{15+5), C20(15,5), C21(1545)y C24(15,5),
C25{15,45) 9y C26(1545)9 C27(15+5)y C28(15+5)s C29(15,5),
C34(15+5) ¢ C35(1545)y C36(1545)¢ C37(15+5}s C38B(15:5})

DIMENSION (C39({15,5), C40(15,45), C41(15,5}y C42{15,5), C43(15,5),
C44(15,5), C45(15,5), C46(15,5), C47(15,5)

* s C30(15+5)s C31(15,5)s C48(15+5), C49{15,5)

DIMENSION SI1(15), HI1(15,2), HI2{15,2)y S12(15,5), SIL1{15,1)
DIMENSION NSGR{15), FSGR{15)

# 3 3 3% # #* 3 #* o # F ¥

3

Figure A-23 Subroutine ZERO (1 of 4)
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104

106

116

114

108

120

118

110

IF {( NH .EQ. 1)
CALL GRAIL

IF ( NGR .EQ. 1
I { IGR .EQ. O
Nl=1

N2=1

K1=NSGR(1)
K2=FSGR(1)}

GO 70 100

) GO TO 100
) GO 710 102

[F { C18{Kl,J) .EQ., 3 .AND. C18(K2,J) .EQ. 3 )

MES=21
RETURN

CONTINUE

IF { C20(K1l,J) EQse 1 <AND. C20(K2,J) .EQ. 1 )
IF ( C20{K1le+J) +EQe 1 <AND. C20{K24J) «NE. 1 )
IF ( C20{K1lyJ) oNE«e 1 JAND. C20(K2,4J) .EQ. 1)
MES=38

RETURN

CONTINUE

IF (1 t7e K1 ) GO TQ 114

IF (1 .GT, K2 ) GO TO 116

HIA=HI2{T,1)+HI2(I,2)+HIA

RETURN

CONTINUE
HIB=HI1{I,2)+HIB

HIA=HTIZ2(I1)+HI2(1,2)+HIA

RE TURN

CONTINUE
HIB=HI1(I,1)+HIB

HIA=HIZ2(1 ,1)+HI2{1,2) +HIA

RETURN

CONTINUE

IF (1 «LT, K1 )
IF U I .GT. K2)
MES=36

RE TURN

CONTINUE

GO TO 118
GO T0 120

HIB=HIL(I,2)+HIB

HIA=HI2(I,2)+HIA
RETURN

CONTINUE
HIB=HT1{I,1)+HIB
HIA=HI2(I,1)+HIA
RE TURN

CONTINUE

IF { I «LTe K1)
IF {1 JLTs K2 )
HIB=HI1{I,2)+HIB

GG TO 122
GO TC 124

Figure A-23 Subroutine ZERO (2 of 4)
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GO

GO
G0
GO
GO

T0

T0
70
T0
10

104

106
108
110
112



o

124

122

112

128

126

102

130

136

134

132

140

HIA=HI2(I,2)+HIA
RETURN

CONTINUE
HIA=HIZ2{I 1) +HIA
RETURN

CONTINUE

HIB=HI1(I,1)+HIB
HIA=HTI2{T,1)+HIA
RETURN '

CONTINUE

IF { I .GTe K2 ) GO TO 126
IF {1 .GT. K1 ) GO TO 128
HIB=HI1{I,1)+HIB
HIA=HI2{(TI,1)+HIA

RETURN

CONTINUE
HIA=HI2(I2)+HIA
RETURN

CONTINUE
HIB=HI1{1,2)+HIB
HIA=HIZ{(I,2)+HIA
RETURN

CONTINUE

DO 130 N=1,KK1

K=NSGR{N) , |

IF { C18{KsJ) «EQ. 3 .AND. C20{K,J) .EQ. 1 ) GO TO 132
IF ( 1 LT« K ) GO TO 134

CONTINUE

IF { HL3(1,1) +EQ. 1 .OR. H15{I,1) .LT, 0.0l ) GO TO 136
HIB=HI1(1,2)+HIB

HIA=HTI Z(1 y2) +HIA

RE TURN

CONTINUE
MES=36
RE TURN

CONTINUE
HIB=HI1(TI,1)+HIB
HIA=HI2{T,1)+HIA
RETURN

CONTINUE .

IF ( I .LTe K) GO TO 138 , o

IF { H13{I,1) .EQ. 1 .OR. H15(I,1) .LT. 0.01 ) GO TO 140
HIB=HI1{(I,2)+H1B ‘ :
HIA=HI2{I 1}+HI2{1,2)+HIA

RETURN

CONTINUE
HIA=HI2(I,1)+HIA
RETURN

Figure A-23 Subroutine ZERO (3 of 4)
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138 CONTINUE
HIB=HIL{I,1)+HIB
HIA=HI2{1,1)+HI2(1,2)+HIA
RETURN

c URRN-

100 CONTINUE
HIB=HIL{I,1)+HI1(I,2)+HIB
HIA=HI2{I,1)+H12(1,2)+HIA
RETURN

END

Figure A-23 Subroutine ZERO (4 of 4)
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SUBROUTIN
e ke sl o ok ok ok ok
LONGITUDINAL

COMMON /
COMMON /

#* % #* #

COMMON /

#* 3% 4 ¥

COMMON
COMMON
COMMON
*

COMMON
C OMMON

COMMON
%

%*
COMMON /

N NN

N NN

INTEGER
%*

INTEGER
INTEGER

DIMENSION

#* 3 ¥ # %

DIMENSION
DIMENSION

3#* 3

3 36 o e ofe o o o o o ol ofe ok e o o ade e o o ok ok e e e ade e ade o ok o e a e okl o e al o o o o kK Kk ek 3 OR

E RAIL

sk e s e e b e ok e i e o o o e o o e o o ok o o ok ok o e o e ol ool ke ok e ek bk st ok ol o s ek oK oK

HAZARD IMPROVEMENT SUBRCUTINE WHERE GUARCRAIL IS USED.

INVENT 7/ 1, Js NHy LP1l, LLy MES

HINVNT / Hl, H2, H3, H4, H5, H6, HT, HB8; H9y H1ll, H12,
H13, H15, H16, K17, H18, H19, H20, H21, H22,
H23, H24, H25, H26, H2T7, H28, H29, H30, H31,
H32, H33, H34, H3I5, H36, H3T, H38, H39, H4O0,
H4l, H42, H43, H44, H50s H51

CINVNT 7 C1, C2, C3, C4, C5, C7y C8, C9, C10, C11l, C12,
cl3, Cl4,y C15, Cl6, C17, C18,y C20,s C21, C24,
c25, C26, C27, C28, C29, C34, C35, C36y C37,
C3gy C39, C40, C4l, C42, C43, C44,y C45, C4b6, C47
sy C30,y C31, C48, C49

CONSNTY / Dy THETA, RAD, ANG, RSIN, RTAN, LIFE, RI

HZINDX / YLATy, HLENG, HWID, ISLOPE, H .

HAZRDS / HIl, HI2, SI, SIl, SI24 Ry Py UPAYy PSUM, HIB,
HIA i

KEYNUM / KK1, KK2y NGRy IGR, MGR, ICRSL

BRSLGR / NBR1

SLOPES / K, FSDIR, BSDIR, FSERS, BSERS, FSSTP, BSSTP,

FSANG, BSANG, OFFST1, OFFST2, FSOFF, DELTA,
' FSDISy BSDIS
SIDENF / NSGR; FSGR

Hl, H2, H3, H4, H5, H6, H8,y HI, Hll,HlZv H13y H1l6, H19,
H29, H30, H37, H38, H43, H44

cLy C2y C3, C4,y C5, Cl2y C13, C18, C20y C21ly C42, C47
NSGRy FSGR .

H1(15,1), H2(1541)y H3{15,1)y H4(154,1)y HS5(15,1),
H6{15,1), HT7(15,1}), HB(15,1)y HI{15,1), HL11{15,1),
H12(15,1),y H13{1541)y H15{(15,1}y, H16{15,1)y H1T(15,1),
H18{15,1) 4 H19(15,4,1)y H20(15,1), H21(15,1)s H22{15,1),
H23(15,1)y H24(1541)y H25(15,1)y H26{1541}y H27{15,1),
H28115+1)y H29(15,1), H30{15,1), H31{1I5,1)y, H32(15,1)
NN(2)

H33{15,1)y H34(15,1), H35{(15,1), H36{15,1), H37(15,1),
H38({1571)y H39(15,1)y H40(1541)y H41(1541)y H42{1551).
H43(15,1), H44(15,1), H50({15,1), H51(15,1)

Figure A-24 Subroutine RAIL (1 of 2)
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OO

Y

100

101

102

501

#* 3 # 3

3t

*

DIMENSION

DIMENSION

DIMENSION
DIMENSION
DIMENSION

CL1{15,5), C2(15,5),y C3(15,5), C4(15,5), C%(15,5),
C8(15+5), C9{15,5)y C10(15,5), C1l1(15,5),

C7{15,51),

Cl12(15,5),
C1l7(15,5),
C25(15,5),
C34(15,5),
C3G6{(15+5),
C44(15,5),

s+ C30(15,5),

Cl13{15,5),
Cl18(15,5}),
C26(15,5),
C35(1555),

Cl14(15,5),
C20(15+5),
C2T7(15,5),
C36(15+5),

C40(1545),,C41(15,+5),
C45(15,+5), C46(15+45),

Cl15(15,5),
C21(15,5),
C28{15,51},
C37(15,5),
C42{15,5),
C47(15,5)

C31(15+5)y C48(1545), C49(15,5)

YLAT(1545)y» HLENG{15+5)y HWID(15,5)

SI(15), HI
NSGR{15},

1C20=C20(1I4J)

[F(IC20

.EQ.. O

.OR.

1C20

1115,2),
FSGR{15)

«GTe 6)

GO 70 501

GO 70 ( 1004101,101,10141024101 ), IC20

CONTINUE
CALL RAIL1
RETURN

CONTINUE
CALL RAILZ2
RETURN

CONTINUE
CALL RAILS6
RETURN

CONTINUE
MES = 14
RETURN
END

Figure A-24 Subroutine RAIL (2 of 2)
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Cl6(15,5) .
C24(15,5),
C29(1545),
€38(15,5)

C43(15,5),

HI2(15,2)y S12({15,5), SI1{15,1)



eEeNele]

**********************************fi*#********#*****************#******

SUBROUTIN

E RAILL

*********#***#****#************##******#*******#********************#**

COMMON /
COMMON 7/

* 3 %

COMMON /

3+ 3% ¥

COMMON
*

C OMMON
COMMON
COMMON
COMMON

~

NN NN N

INTEGER
%

INTEGER
INTEGER

DIMENSICN

* % #* 3% 3

DIMENSTION

* #*

DIMENSIGON

* % 3 3

DIMENSION

3*

*

DIMENSION
DIMENSION

INVENT / I,

HINVNT / Hl, H2,
H13,
H23,
H32,
H4l,

CINVNT 7/

Ci3,

C25,

€38y

, y C30, C31,
HAZRDS 7/ HI1,

HIA

KEYNUM /7 KKly KK24 NGR,
SIDENF / NSGR, FSGR
RAILS 7/ IRAILL
NONHWY / NCONTR,

H]., HZ' H3’

H29, H30, H37,

ci, C2, C3,
NSGRy FSGR

H1{15,1),
H6(15,1),
H12{15+1),
H18(15,1),
H23(15,1),
H28({15,1),
H33(15.1),
H38(15,1),
H43(15,1),
Cl{15:+5),
C7115,5),

H2(1541),
H7(1541), H8(1541)y H9(15,1),
H13{15,1)y H15{15,1)y H16{15,1),
H19(15,1), H20{15,1}, H21{(1541),
H241(15,1), H25(15+1)y H26(15,1),
H29(15,1)4 H30(15,1), H31(15,1),
H34(15,1)y H35(15,1), H36(15,1},
H39({15,1), H40(15,1), H41(15,1),
H44(15,1), H50(15,1)s H51(15,1)
C2(15+5)y C3(1545)y C4(15,5), C5{
C8{15+5)y CO{15,45)y C10(15,5),

LPl, LL, MES

H4y HS, H6, HT, HB8, HI,
H16,y H1T, H18, H19, H20, H21, H22,
H25, H26, H2T7, H28, H29, H30, H3l,
H34, H35, H36, H3T, H38, H39, H40,
H43, H44, H50, H51
ct, C2, C3, C4, C5, C74 C8B, C9,
c15, Cls6, Cl7, Cl18, C20y C
c27, C28, C29, C34, C35, C36, C37,
C40,y C41,y, C42, C43, C44, C
C48, C49

s1, SIt, SI2, Ry Py UPAY,

clo,

IGR, MGR, ICRSL

MONTHy NYEAR

Héy HB, H9, Hll, H12, H13,
H43, H44
c12, C13, C18, €20,

c21,

H3(15,1)y H4(15,1), HS5(

C12(15,45), C13({15,5)y Cl4{1545), C15(15,5),
Cl7(15+5), C18(15,+5), C20(15,5)y C21(15,5),
C25(15,5), C26(15,5), C27(15,5), C28{15,5),
€34(15,5), C35(15,5), C36(15,5), C37{15,5),
C39(15,5), C40(15,5)y C41{15,5), C42(15,5),
C44(15,5), C45(15,5)y C46(15,5), C4T(15,5)
s C30{15,5), C31{15,5), C48(15,5), C49(15,5)

SI(15), HIL(15,2), HI2(15,2), ST2(15,5), SI1(15,1)

NSGR(15),

FSGR(15)

Figure A-25 Subroutine RAIL1 (1 of 3)
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Hll, HL2,

Cliy, Cl2,
21y C24,

45y C46, C47

PSUM, HIB, -

H16, H19,

C42y C47

15,1)»

H11(15,1);,

CH17(154+1),
H22(15+1),
H27(15,1),
H32(15,1)
H37(15,1),
H42(15,1)

1545),

Cl11(15,5),

C16(15,5),
C24(15,5),
C29(15,5),
C38(15,5)

C43(15,5),



O

']

602

100

102

104

110

112

114

106

116

120

IRATL1=IRAILL1+1

SItI)=1.0

S12(1+J3=0.0
IF(NCONTR.EQ.1) GO TO 602

CALL CCSTS

UPAY=UPAY+R

PSUM=PSUM+P

CONTINUE

IF ‘ Hl3‘l'l) oEQo 1 QGR. HIS(I'I’ oLT. 0001 ’
IF { NH .EQ. 1 )} GO TO 100

CALL GRAIL

IF { IGR .EQ. 1 ) GO TOC 102
CONTINUE :
HIB=HI1(I,1)+HIL1(I,2)+HIB

RE TURN

CONTINUE
MN=NSGR(1)
L=FSGR({1)

IF ( C20(NyJ) +EQ. 1 .AND. C20(L,J) .EQ. 1 ) GO TO 104
IF ( C20(N,J) .EQ. 1 .AND. C20(L+J) .NE. 1 ) GO TO 106
IF ( C20(N,J) .NE. 1 .AND. C20(L,yJ) +EQ. 1 ) GO TO 108

MES=29
RETURN

CONTINUE

IF { IRAILL .LE. KK2 ) GO TO 110
GO TO 112

CONTINUE

L=FSGR{IRAILL)

HIB=HI1(L,2)+HIB

CONTINUE

IF ( TRATLL .LE. KKL ) GO TN 114
RE TURN

CONTINUE
N=NSGR{IRAILL1)
HIB=HI 1{N,1)+HIB
RETURN

CONTINUE

N=NSGR{IRAIL1)

HIB=HT1{N,1)+HIB

IF { IRAILl .EQ. KK1 ) GO TC 116
RETURN

CONTINUE

00 118 L=1,NH

IF ( L «LE. KK2 ) GQC 70 120
RETURN

CONTINUE
M=FSGR (L) 4 ,
Figure A-25 Subroutine RAIL1 (2 of 3)
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GO 7O 100



ek

HIA=HI 1(M,1)+HIA
118 CONTINUE
RETURN

108 CONTINLE

‘M=FSGR{IRAILL)

HIB=HI1(M,2)+HIB

IF { IRAILl .EQ. KK2 ) GO TO 122
RETURN

122 CONTINUE
DO 124 L=14NH
IF { L .LE. KK1 } GO 7O 126
RETURN

126 CONTINUE
N=NSGRI{L)
HIA=HTI1{(N,2)+HIA

124 CONTINUE
RETURN
END

Figure A-25 Subroutine RAIL1 (3 of 3)

A-85



Ao 0O

¢ 3 o ofe oe o ok ko e ok ofe e ok o ofe ok a0k e ok ok de e ok afe 3k e ok e kol o ok k3 a3k ek afe age e 24c ok e 2 afe o e R 3k ke Ak ak ke ok ok sk e o X ok ok e sk Rk

SUBROUTINE RATIL2

7
A ok e e gk e o o ek o o o o o o o o ke o o ot ok b o o o ool ol o ok ol o e oo o o ko e ool ke ok o o okl ok Bl K A o ok e o

COMMON /
COMMON /

EE B -

COMMON /

3 3 3

COMMON
COMMON
COMMON
COMMON
*
COMMON
COMMON

N m NN

~ N

INTEGER
*

INTEGER
INTEGER

DIMENSION

#* % % * *

DIMENSION

#* #*

DIMENSION

3 3¢ 3¢ 3

DIMENSION

#*

*
DIMENSION

»

INVENT / 1, Jo NH,y LPl, LL, MES

HINVNT / Hl, H2, H3, H4, H5, H6y HT, HB8, HIy, H1l1l, HL2,
H13, H15, H16, H17, H18, H19, H20, H21, H22,
H23, H24, H25, H26, H2T7, H28, H29, H30, H31,
H32, H33, H34, H35, H36, H37, H38, H39, H4O0,
H4l, H42, H43, H44, HS0, HS1

CINVNT / Cly CZ, C3' C4' CS! C7' C8v c91 ClO' Clli Cer
Ci3, Cl4, Ci5, Cl6, C17, C18, C20, C21y C24,
c25, C26, C27, C28, C29, C34, C35, C36, C37,
c38, C39, C40, C41, C42, C43, C44y C45, C46, CaT7
s C30, C31, C48, C49

SEVERE / 'S ' '

KEYNUM / KKl, KK24 NGR, IGRy, MGR, ICRSL

HZINDX / YLAT, HLENG, HWID, ISLOPE, H

HAZRDS / HIl, HI2, SI,y SIl, SI2, Ry Py UPAY, PSUM, HIB,

. HIA

SIDENF / NSGR, FSGR

NONHWY / NCONTR, MONTH, NYEAR

H1l, H2, H3, H4, H5, H6, H8, H9, H1ll, H12, H13, H16, H19,

H29, H30, H37, H38, H43, H44

ci, C2, C3, C4, C5, C12, C13, C18, C20, C21, C42, C4a7

NSGR, FSGR

H1(15,1)y H2(15,1)y H3(15,1), H4(15,1)y H5{15,1),
H6(15,1)y HT(1541),y, HB(1541)y HI{15,1)y H11(15,1),

H12{15,41),
H18(15.,1)
H23(15,1),
H28(15,1),
H33(1541)
H38(154+1)
H43{15,1),

H13115,1),
H19(15,1),
H24(15,1),
H29(15,1),
H34{15,1),
H39({15,1),
H44(15,1),

H15(15+1),
H20(15,1),
H25(154+1),
H30(1511)v
H35(15,1),
H40{15+1),
H50({15,1),

H16{15,1),
H21(15,1),
H26 (15,1},
H31(15,1),
H36(15,1),
H41(15,1}),
H51(15,1)

H17(15,1),
H22(1541),
H27(15,1),
H32(15,1)

H37T(1551),
H42{(15,1),

Cl{1545), C2(1545)y C3(15,5)s C4(15,5)y C5(15,5),

C7(15,5),

Cl2(15,5),
C1L7{15,+5),
€25{(15,5%),
€34(15+5),
C35{15,5}),
C44(15,5),
s C30{15+5)y C31(15.5),

C8{15+5)y C9(15+5)y C10(15+5)y C11(15,5),
C13(1545)9 C14(1545), C15(154+5)y C16(1545),
C18(15,5)s C20(15+5)y C21(1545)y C24(15,5),
C26{15,5)y C27(15+5), C28{15+45)y C29(15+5),
C35{(1545})y C36{(1545)y C37(15,5)y, C38(15,5)
C40(1545)y C4L(15+5)s C42{(1545), C43(15,45),
C45(1545)y C46(1545)y C4T(15,45)

C48(1545)y C49{15,5)

5(14'7'4'4’

Figure A-26 Subroutine RAIL2 (1 of 3)
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DIMENSION YLAT(lSoS)v HLENG(15,5), HWID{15,5)
DIMENSION ST(15)y HIL(15+2)y HI2(1542)y SI2(1545), ST1(15,1)
DIMENSION NSGR(15), FSGR(15)

HL1=ABS{H17{I,1)-H18(I,1))%*5280.0
HL2=C26{(1,J)+C27(1,J)

HL3=C28(1,J)+C2S(1,J)
YLLI=(H2S5(T,1)+H26(1,1))/2.0 ,

CALL GRAIL

DO 100 L=1,NH
IF{H11(L,1) .EQ. 12) GO TO 99
GO T0 100
99 CONTINUE )
IF(H12(L,1).€EQe3 oOR. H12(L,1).EQe4 +OR. H12{L,1).EQ.5) GO TO 102
100 CONTINUE
IF ( C20(1,J) .EG. 4 ) GO TO 104
IF { C20(1,J) .EQ. 9 } GO TO 106
M1=1 '
M2=1
M3=]
G0 TO 108
106 CONTINUE
M1=H12(1,1)
M2=1
M3=1
60 TO 108
104 CONTINUE
M1=H12(I,1)
M2=H29(T1,1)
M3=H30(1,1)
108 CONTINUE
SI({I)=S(6,M1,M2,M2)/10.0
SI2(1,J)=10.0%*SI(1) .
IF ( H13(I,1) .EQ. 1 .OR. H15(I,1) .LT. 0.01 ) GO TO 110
IF ( IGR .EQ. 0 ) GO TO 112 |
M=NSGR(KK1)
IF({ 1 .G'. M) GO 70 114
GO TO 110
112 CONTINUE
H1502=H15(1,11/2.0
IF ( YLl .GT. H15D2 ) GO TO 114
GO TO 110
114 CONTINUE
YLAT(T,J)=H15{1,1)-YLL
HWID{1,4)=1.5
HLENGI{ T +J)=HL1+HL2-HL3
ISLOPE=1

CALL HINDEX

HI2(1,2)=H
IFINCONTR.EQ.1) GC TC 602

CALL COSTS ‘
- Figure A-26 Subroutine RAIL2 (2 of 3)
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602

102

116

120

110

122

124

604

UPAY=UPAY+R
PSUM=PSUM+P
CONTINUE
HIB=HI1{I,2)+HIB ,
HIA=HI2({1I ,2)+HIA
RETURN '

CONTINUE
IF ( H29(1,1) .EQ. 1 .OR. H29(I,1}

SI(I)=S(6,1,3,1)/10.0

SI2(14J)=10.0%ST( 1)

GO 70 120

CONTINUE

SI(I)=S{643,1, 3)/10 0
SI2{1+J)=10.0%SI(1)

CONTINUE

IF { C21(L,J) +EQ. 2 ) GO TO 122
CONTINUE

YLAT(I,J)=YL1

GO TO 124

CONTINLE
YLAT(I+J)=1C24(L,J)+C25(L4J})}/2.0
CONTINUE

ISLOPE=1

HWID(I,J)=1.5
HLENGII4J)=HL1+HL2-HL3

CALL HINDEX

HIZ2(I,1)=H
IFINCONTR.EQ.1) GC TC 604

CALL CCSTS

UPAY=UPAY+R
PSUM=PSUM+P
CONTINUE
HIB=HI1(I,1)+HIB
HIA=HI2(1,1)+HIA
RE TURN

END

«EQ. 2 )

GO 70

Figure A-26 Subroutine RAIL2 (3 of 3)
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SUBROUTINE RAILS
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LONGITUDINAL HAZARD IMPROVEMENT SUBRCUTINE.

ANCHOR EXISTING GUARDTAIL TO BRIDGE STRUCTURE

COMMON / INVENT
COMMON /7 HINVNT

Iy, Jy NHy LPly LLys MES

H1, H2, H3, H&, H5, H&y HT, HB, H9y H1ll, Hl2,
H13, H154 H16,+ H1l7, H18, H19, H20, H21, H22,
H23, H24, H25, H264 H27, H28, H29, H30, H31,
H32,y H33, H34, H35, H36, H3T7, H38, H39, H40,
H4ly H424y H43, H44, H50, H51 :

COMMON /7 CINVNT / C1, C2, C3, C4,y C5, C7, C8,y C9,y C10, Clly Cl2,

S

3 % ¥ 3

* C13, Cl4, C15y Cl6, Cl7, Cl8, C20, C21y C24,

* c25, C26, C27, C28, C29, C34, C35, C36, C37,

* c38, C39, C40, C41, C42, C43, C44, C45, C46, C47
* + C30, C31, C48, C49

COMMON / SEVERE / S

COMMON / HZINOX / YLATs HLENGy HWID. ISLOPE, H

COMMON / HAZRDS / HIl, HI2y SI, SIl, SI2y Ry Py UPAY, PSUM, HIB,
* HIA

COMMON / NONHWY / NCONTR, MONTH, AYEAR

INTEGER Hl, H2y H3, H4y H5, H6, HB, H9,y, H1ll, H1l2, Hl3v H16, H19,
%* H29, H30, H37, H38, H43, Hé&4
INTEGER Cl, C2,4 C3, C4, C5, Cl2, C13, C18,y C20s C21y C42, C47

DIMENSION HL1({1541), H2(15+1)y H3(15,1)y H4(1541)y HS5(15:1),
H6{15,i)y, HT(15,1)y HB{15,1)y HI(15,1)y HLL(1S5,11}),
H12(15,1), H13(15,1), H1S(15,1), H16(1S5,1), H1T(15:1),
HL8(15,1)y H19(15,1), H20{15.1), H2L(1541), H22(15,11},
H23(1541) ¢ H24(15,1)y H25L15,1), H26(15,1), H2T(15,1),
H28(1541) 4 H29(15,1), H30(1541)s H31(15,1)y, H32(15,1)

DIMENSION H33{(15.,1)y H34(15,1)y H35{15,1), H36(15,1}, H3T(15,1};
H38(1541)y H39{15,1), H40(15,1), H41l(15,1), H42(15,1},
H43{1541) 4y H44(1541)y H50(1541), H51(15,1)

DIMENSION C1115,5), C2(15+45), C3(1545)y C4(15,5)+ C5(154+5),
C7(1545), C8(15+5), C9(15,5), C10(15+5), C11{15,5),
C12(15,5), C13{15,5}), Cl4{15+5)y C15(15,5), C1l6(15:5},
Ci17{(15+5), C18({1545), C20(15,5), C21(15:,5), C24(15,5),
C25(1545) 0 C26{15,5)y C27{15,5)y C28(15:5)y C29{15,5},
C34(15,+5)y C35{15:5)y C36{(15,5), C37(1545)y C38(15,5}

DIMENSION C39(15:5), C40(15+5), C41(15,5), C42(15,5), C43(15,5),
C44(15,5), C45(15+45)s C46115+5)s C4T115,5)
v C30(1545)y C31(15+5), C48{15+5)y C49(15,5)

DIMENSION S{14,+7+4+4)

DIMENSION YLAT(1545)y HLENG(15,5), HWID(15,5)

DIMENSION SI(15), HIL(15,2)y HI2(1542)y ST2(15,5), SI1{15,1)

#* 3 3 ® 3#* 3 * % %

#* *

Figure A-27 Subroutine RAIL6 (1 of 2)
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ISLOPE = 1

M = H12(I,1)
IF{H30(I,1).EQ.4) GO TO 1
IF{H2S(1,1).EQ.4) GO TO 2
MES = 15

RETURN

1 SICI) = S{64Msy1+3)/10.0
SI2{1+J) =10.0%SI(I)
GO TO 4 '

2 SI{I) =S(69My3,1)/10.0
SI2(I4J) = 10.0%SII)

4 YLAT(I+J) = (H25(T1,41)+H26(1,41))%*.5

HLENG(I,J) = ABS{(H17(I,1)-H18(I,1))%5280.0

HWID(1+J) = 1.5
CALL HINDEX

HI2(I,1) =H :
IF{NCCNTR.EQ.1) GO TO 602

CALL COSTS

UPAY = UPAY#R
PSUM = PSUM+P

602 CONTINUE
HIB = HI1(I,1)+HIB
HIA = HI2{I,1)+HIA
RE TURN

0w

END

Figure A-27 Subroutine RAIL6 (2 of 2)
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SUBROUTINE PTRAIL
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1+ J» NH, LPl, LL, MES

Hly HZ' H31 HIH HS, H69 H7' HB’ Hgv Hllv HIZ'
H13, H15, H16, H1T7y» H1B8y, H19, H20, H21, H22,
H23, H24, H25, H26, H2T7, H28, H29, H30, H31l,
H32, H33, H34, H35, H36, H37, H38, H39, H4O,
H4l, H42, H43, H44. HS50, HS1

COMMON /7 CINVNT /7 C1, C2, C3, C4, C5, C7, C8B, C9, ClO0, Cl1, Cl2,

COMMON / INVENT
COMMON /7 HINVNT

N

* % 3% 3

* Cl3y Cl4, Cl5, Cl6, C17, C18, C204 C21, C24,

* €25, C26, C27y C28y C29, C34, C35, C36, C37,

* c38, C39, C40, C41, C42, C43, C44, C45, C46, Ca7
* » C30, C31, C48, C49

COMMON / SEVERE 7 S

COMMON 7/ CONSNT /7 Dy THETA, RADys ANG, RSIN, RTAN,y, LIFE, RI
COMMON /7 HZINDX /7 YLAT, HLENG, HWID, ISLOPE, H

COMMON / HAZRDS / HIl, HI2, SI, SI1, SI2, R, P, UPAY, PSUM, HIB,
* HIA ’

COMMON / PTHZGR / NPTGR, HLGTH

COMMON / NONHWY / NCONTR, MONTH, NYEAR

INTEGER Hly H2, H3, H4, H5, H6, H8, H9, H1ll, H12, H13, Hl6, HLI,
* H29y H30, H37, H38, H43, H44
INTEGER Cl1, C2,. C3y C4, C5, C12, C13, C18y C20, C21y, C42, C4&7

DIMENSION HI{15,1)y H2(154+1)y H3{1541)y H4(15413s H5(15,11},
H6(15,1)y HT(15,1)y HB8(15+41)y HI{15,1), HLIL(15,1),
H12€{154+1), H1I3(1541)y H15(15,1), HL16(1541)y H1T7(15,1),
H18(15,1), H19{15,1), H20(15,1)y H2L(15,1)s H22(15,1),
H23(1541) s H24(15,1), H25(15,1), H26{15,1), H27(15,1},
H28{(15,1)y H29{15,1)y H30(15,1), H31{15,1), H32(15,1)

DIMENSION H33(15,1), H34(15,1), H35(15,1), H36(15,1), H3T7(15,1),
H38(15,1)y H39(15,1), H4O0(15,1}, H4l(15,1), H42(15,1),
H43(1541)y H44(1541)+y H50({15+1)+ HS51(15,1)

DIMENSION C1(1545)y C2(1545), C3(1545}+ C4(15,5), C5(1545),
C7(1555)s C8B(15,+5)y C9(15,5), C10{15,5)s Cl1{15,5),
€12(15,5), C13(15,5)y C1l4{15,5), C15{(15,5), Cl6{15,5]),
C17(15+5), C18(15,5), C20(15,5), C21(15,5), C24(15,5),
C25{15+5),y C26(15¢5), C27(15+5)+ C28(15,5)y C29(15,5),
C34{15,5), C35(15+5)y C36(15,5), C37(15,5), C38(15,5)

DIMENSION C39(15,5)+ C40{(15+5), C41{15,5), C42(15,5), C43(15,5),
C44(15,5), C45{15,:5)y C461{15+5), C47(15,5)

* ¢+ C30(15+5)y €C31(15,5), C48(15,5), C49(15,5)

DIMENSION S({14+7+4+4)
DIMENSION YLAT(15,5), HLENG{1545), HWID{(15,5) )
DIMENSION SI(15), HI1(1542)y HI2(1542)y SI2{1545), SIL1(15,1)

#* % 3 ¥ 3 ¥* 3 #* 3 ¥ ¥ #

3+
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NPTGR=1
KORDER=0
ST{1)=S{641,1,1)/10.0
SI2(1,J)=SI(1)%10.0
YLATUI,J)=Cl4(1,J)
HWID(I,J)=1.5
IF { NH .EQ. 1 ) GO TO 100
DO 102 NNN=1,NH |
IF ( Cl2(NNNsJ) .EQ. 1 .ANB. C13(NNN,J) .EQ. 2 ) GO TO 102
GO TO 100 . |
102 CONTINUE .
KORDER=1
CALL ORDER2
D1=H20(1,1)
D2=C14(1,J)
D3=H20{NH 1) +H23{NH, 1)
D4=D1-D2
GO TO 106
100 CONTINUE
D1=H20(1,1)
D2=YLAT(I 4J)
D3=D1+H23(1,1)
D4=D1-D2
106 CONTINUE
ISLP1=1
ISLOPE=ISLP1
110 CONTINUE
HL1={400.0/03) *{D3-D2)
IF ( D4 .LT. 6.0 ) GO TO 114
GO TO 116
114 CONTINUE
IF ( HLL «LT. 150.0 ) GO TO 118
GO TO 116 |
118 CONTINUE
HL1=150.0
116 CONTINUE
IF ( KORDER .EQ. 1) GO TO 120
HLENG(T,J)=HL1+H24 (1 ,1)+(2.0%25.0)
GO TO 122
120 CONTINUE
HLENG( T,J)=HL1+HLGTH+(2.0%25.0)
122 CONTINUE
CALL HINDEX
HI2(1,1)=H
IF ( H13(I,1) .EQ. 1 .OR. HI5({I,1) .LT. 0.01 ) GO TO 124
D6=C49(1,J) -
D7=06-D2
D8=H15(1,1)-D6
D9=H15(1,1)-D1
HL2=(400.0/D9) *{D9-D8)
IF ( D4 .LT. 6.0 ) GO TO 126
GO TO 128
126 CONTINUE |
IF ( HL2 .LT. 150.0 ) GO TO 130
GO TO 128

Figure A-28 Subroutine PTRAIL (2 of 3)
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130 CONTINUE
HL2=150.0
128 CONTINUE
CALL COCNST1
HL3=D7/TAN{ANG)
HLS5=HL2+25.0
HL6=HL3+25,0
HL4=HL1+25,0
IF { HLS5 .LE. HL6 ) GO TO 132
YLAT(1,J)=D6
HWID(I,J)=1.5
Al=HL5-HLEé
HLENG (I ,J)=A1
SI{tI)=30.0
CALL HINDEX
SI{I1)=S12(1,+4)/710.0
HI2(1,1)=HI2{I41)+H
132 CONTINUE
YLAT(I,J)=D8
HWID(I ,J)=1.5
IF [ KCRDER +EQ. 1) GC TO 134
GO 1O 136
134 CONTINUE . :
HLENG(I4J)=HL2+HLGTH+(2.0%25,0)
GO0 TO 138
136 CONTINUE ,
HLUENG{T yJ)=HL2+H24(I ,1)+(2.0%25.0)
138 CONTINUE
CALL HINDEX
HI2(1,2)=H
IF | HL4 .LE. HL6 ) GO T0 124
SI({I)=30.0
YLAT{1,J)=D7+D8
HWID(I4J)=1.5
HLENG(I 4J)}=HL4~HLS®
CALL HINDEX
HI2(I¢2)=HI2(142)+H
124 CONTINUE
HIB=HII{I,1)+HI1(1,2)+HIB
HIA=HTI2(I y1)+HI2(1,2)+HTA
IF(NCONTR.EQ.1) GO TO 602
CALL COSTS
UPAY=UPAY+R
PSUM=PSUM+P
602 CONTINUE
RE TURN
END

B
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SUBROUTINE DTRAIL
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SUBROUTINE USED ONLY TO INSTALL GUARCRAIL TC PRCTECT A WASHQUT DITCH‘NO
CRITICAL SLOPE, . :

Iy Jv NHy LPLl, LL, MES

Hly H2y H3, H4,y H5, H6y HT, HBy H9y H1l1l, H12,
H13, Hl5, H16, H17, H18y H19, H20y H21, H22,
H23, H24, H25, H26y H2Ty HZ28y H29, H30, H3]l,
H32, H33, H34, H35, H36, H37, H38, H39, H40,
H4l, H424y H43y H44s H50, HS51

COMMON /7 CINVNT / C1, C2,4 C3, C4, C5, C7y CBy C9y Cl0, Cl1l, Cl2,

COMMON / INVENT
COMMON 7/ HINVNT

N

& 3% 3¢ 3%

* ci3, Cl4, C15, Cl6, Cil7y Cl8, C20y C21, C24%,
* €25, C264y C27y C28y C29,y C34, C35, C36y C37,
* c38, C39, C40, Ca4l, C42, C43, C44y C45, C46, C47
* s C30, C31, C48, C49

COMMON / SEVERE 7 S ' :

COMMON / HZINDX / YLAT, HLENG, HWID, ISLOPE, H }

COMMON /7 HAZRDS / HIl, HI2, ST, SIl, SI2, R,y P, UPAY, PSUM, HIB,
% ' HI A

COMMON / KEYNUM / KK1l, KK24+ NGR, IGRy MGR, ICRSL
COMMON /7 RDITCH /7 DT, DTL
COMMON / NONHWY / NCONTR, MCNTH, NYEAR

INTEGER H1l, H2, H3, H4, HS, H6, H8, HS, H1l, H12, H13, Hl6, Hl9;
* H29y H30, H37, H38, H43, H44
INTEGER Cl, C2, C3, C4, C5, C12, C13, CL8, C20, C21, C42, C47

DIMENSION H1(15,1), H2(15491)y H3(15,1), H4{15,1), H5(15,1),
H6(15,1)y HT7(1541)y H8(15,1)y HI9(15,1), HL1(15,1),
H12(15,1)y H13(15,1)y H15{15,1)y H16{(15,1)s HL1T(15,1),
H18(15,1) s H19(15,1), H20(15,41)s H21{15,1)y H22{15,1),
H23(15,1) 9 H24(1541)y H25(1541)y H2611541), H27(15,1},
H28(1541), H29(15,1), H30(15,1), H31(15,1)y H32(15,1)

DIMENSION H33{15,1), H34(15,1), H35(15,1), H36(15,1), H37(15,1},
H38{1541), H39(15,1), H40(15,1), H4l(1541)y H42(15,1),
H43(15,1), H44(15,1), H50{15,1)4y H51(15,1) '

DIMENSION C1{15+5)y C2(1545})y C3(1545), C4(1545), C5(15,5),
C7{1545)y C8(15+5)y CO9{15,5), C10(15,5%, C11{15+5),
C1211545)y C13(15,5)y Cl4(1545), C15{15,45), C1l6{15+5),
Cl7(15,+5), C18(15,5), C20(15,5), C21(15,45), C24{15,5),
C25(15+5)y C26{15,5), C27(1545), C28(1545)y C29(15,5),
C34(15,5), C35(15,5), C36(15,5), C37(15,5)y C38(15,5)

DIMENSION C€39{15,5)s C40(15+5)y C41(15,5), C42{(15,5)y C43{15,5),
C44(15,5), C45(15,5), C46(15,5), C47(15,5)
» C30(15,5)y C31(15,5), C48(15,5), C49(15,5)

DIMENSION S{14:7+4+4)

DIMENSION VYLAT(15,5), HLENG(15,5), HWID(15,5)

DIMENSION SI{15), HI1(15,2)y HI2(1542)y SI12(1545), SI1(15,1)

#* * # * 3 3

# % % 3t 4

* #

Figure A-29 Subroutine DTRAIL (1 of 3)
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10

20

30

50

60

42

90

40

K=1

HWID{K,1)=H28(1,})
IF(HWID(K,1)«GT+30.0) HWID(K,1)=30.0

ISLOPE=1
D1=DT
DLGTH=DTL

IF(C24(KyJ).GT.0.01} GO TO 10

CALL GRAIL

IF{NGR.EQ.1) GC TC 20

GO 70 30

D2={C24(K,J)+C25{K,J))/72.0

D3=D1+HWID(Ks 1)
D4=D1-D2

HL1=(400./D3)*(D3-D2)

IF(HLL1.LE.150.0!

HL1=150.0

HLENG{KyJ)=HL1+50.0+DLGTH
SI{KI=S(6+141+1)/10.0
SI2{KyJ¥=SI{KI*10.0

YLAT(K,4)=D2
HHID(K'J)=1OS
CALL HINDEX
HI2(Ke1l)=H

60 TO 30 |
HIB=HI1(K,1)+HIB
HIA=HIA

GO TO 40
IF(H13(K,1).EQ.L

«OR.H1IS(K,1)eLT.0.,01) GO TO

IFIC24({KyJ?.6T.0.01) GO TO 60

HIB=HIB

HIA=HIA

GO TO 42

HIB=HI 1{K,1)+HIB
HIA=HI2(K,1)+HIA
GO0 7O 80
HIB=HI1{K,1)+HIB
HIA=SHI2(K,1)+HIA
CONTINUE

IF{C30{KyJ).GT.0.01) GO TO 40

CALL GRAIL

IF{NGR.EQ.1) GO TC 90

HIB=HIB
HIA=HIA
RETURN
MES=46
RE TURN

D6={C30{KyJ)+C31{KyJ)}/2.0

D9=H1S5(Ky1)-DT
D8=H15(K,1)-Dé

HL2={ 400./DS) *{DS-08)
[IF{HL2.LE.150.0) HL2=150.0
HLENG(K,J)=HL2+50.0+DLGTH
SI{K)=S({6+1+1+11/10.0

Figure A-29 Subroutine DTRAIL (2 of 3)
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SI2(K,J)=SI{K)*10.0
YLAT(K,J)=D8
HWID(KyJ)=1.5
CALL HINDEX
HI2(K,2)=H

70 HIB=HI1l{K,2)+HIB
HIA=HTI2(K,2)+HIA

80 CONTINUE
IFI(NCONTR.EQ.1) GC TC 602
CALL COSTS
UPAY=UPAY+R
PSUM=PSUM+P

602 CONTINUE

RETURN
END

Figure A-29 Subroutine DTRAIL (3 of 3)
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SUBROUTINE SLRAIL
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SUBROUTINE INSTALLS GUARDRAIL TC PRCTECT SLCPE

# 3% % ®

¥ 3 % 3%

*

*
%

3

#* % % % 3t

* 3%

*

COMMON /
COMMON /

COMMON

COMMON
COMMON
COMMOCN

NN

COMMON 7/
COMMOCN

COMMON
INTEGER
INTEGER

DIMENSION

DIMENSION

DIMENSION

INVENT
HINVNT

CINVNT

SEVERE
HZINDX
HAZRDS

KEYNUM
SLCPES
NCNH WY
Hl, H2

H29,
Cl, C2

H1{15,1),
H6(15,1),

Hl2(
H18(
H23(
H28(

H33{15,1}),

H38{

H43{15,1),
Cl1{15,45),

H30,

/ Iy Jsy NH,
/ Hl, H2,
H13, H15, H16,
H23, H24, H25,
H32, H33, H34,
H4l, H42, H43,

/ Clys C2,4 C3, C4,
C13, Cl4, C15,

€25, C264 C274 C28, (C29,
c38, C39, C40, Cé41l, C42,
» C30, C31, C48, C49
/ S
YLAT,
HIl,
HIA
KK1l, KK2, NGR, XGRQ MGR,
Ko FSDIR, BSDIR, FSERS,
FSANG,s BSANG, OFFST1,
FSDIS, BSDIS
/ NCONTR, MONTH,

LPl,
H3y Hé4,

LLy MES
H5, Hé6,
H1T, H18,
H26,y H27,
H35, H36,
Hé&4y H50,
CSy C7y
Cl6, Cl17,

H7y HB8s H9,
H19, H20,
H28, H29,
H37, H38,
H51

c8,
Cl8,
C34,
C43,

Hll,
H21,
H30,
H39,

H12,
H22,
H3l,
H40,

c9y Cl0,
C20,
€35,
C44,

Cli, Cl2,
C21l, C24,
C36, C37,

C453 C46, C47

HLENG,
HI2, SI1,

HWID,
S1l,

ISLOPE,
Si2, Ry

H

Py UPAY, PSUM, HIB,
ICRSL
BSERS,

QFFST2,

FSSTP,
FSOFF,

BSSTP,
DELTA,

NYEAR

s H3, H&,y HSy H6, H8,
H37, H38, H43, Ha44

s C3, C4, C5, C12, C13, C18, C20, C21, C42, C4T

H9, Hl1l, H12, H13, H16, H1O9,

H2{15,1), H3{15,1), H4(15,1),
H7(15,1), H8{15,1}y H9(15,1),
H1i3(15,1)y H15(15,1}),
H1I9(15,1), H20(15,1),
H24(15,1), H25{15,.1),
H29{15,1), H30(15,1),
H34(1551), H35(15,1),
H39{15+1), H40(15,1), H4l(15,1), H&2(1i5,1},
H44(15,1), HS50(15,1}y HS51(15,1)
C2(15+5), C31({155s5)y C4(15,5), C5(15,45),

H5{15+,1),
H11(15,1),
H16(15,1)y H1T(15,1),
H21{15,1)y H22(15,1),
H26(15,1), H2T{15,1),
H31(15,1)y H32{15,1)
H361{15,1)y H3T(15,1),

1541)
15,1},
15410 s
15,1,

15,1)

C7T{15,5)y CB(1545)y C9{15,45)y C10{1545), C1l1{15,5),

Figure A-30 Subroutine SLRAIL (1 of 3)
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101

103

10

20

30

50

60

42

- 90

3% 3¢ %

*
*

C12(15,5),
CL7T{15:5),
C25({15+5),
C34115,5),
C39(15+5)
C44(15,5),
s C30(15,5)y C31(15,5), C48(15,5)y C49(15,5)

DIMENSION

C13{15+5),
C18(154+5),
C26(15+5),
C35{(15+5),
C40(15,5),
C45(15+5),

C20(15,5),
C27{15,+51),
C36(15+5),
C41(15,5),
C46(15,5),

DIMENSION S{14,7+4,4)

DIMENSION

YLAT{1545)y HLENG(15+45)y HWID(15,5)

€C14(15,5), C15(15,5),
C21(15,5),
€C28{15,51),
C37(15,5),
C42(15,5),
C4T(15+5)

Cl6(154513,
C24(15451),
C29{1545),
C38(15+5)

C43(15,5),

DIMENSION SI(15)s HIL(15+2)y HI2(15,2), SI12(15,5)y SI1(15,1)

K=1
I SLOPE=1

IF(C34(1,J).6T.0.01)

GO 70 101

HLSL=ABS(H17{I,1)-H18(1,1))%5280.0

GO 10 103
CONTINUE

HLSL=ABS(C34(I,J)-C35(1,J))*5280.0

CONTINUE

IF{C24(KyJ).GT.0.01) GO TC 10

CALL GRAIL

IF{NGR.EQ.1) GC TO 20

GO TO 30

D2=(C24(K,J)+C25(K4J)) /2.0

D3=FSOFF

HL1=( 400./D3)*(D3-D2)

IF(HL1.LE.150.0)

HL1=150.0

HLENG{KyJ)=HL1+50.,+HLSL
SI(KY=S({641+41,41)/10.0
SI2(KyJ)¥=SI(K)*10.0

YLAT{K,J)=D2
HWID(KyJ)=1.5
CALL HINDEX
HI2(K,1)=H

GO TO 30
HIB=HI1l(K,1)+HIB
HIA=HIA :
GO TO 40
IF(HL3{K,1).EQ.1

«ORH15(Ky1)eLT.0.01) GO TC 50

IF(C24(KyJ).GT.0.01) GO TO 60

HIB=HIB

HIA=HIA

GO TO 42
HIB=HI1(K,1)+HIB
HIA=HI2(K,1)+HIA
GO TO €0
HIB=HI1{K,1)+HIB
HIA=HI2{K,1)+HIA
CONTINUE

IF{C30{K,J).GT.0.01) GG TO 40

CALL GRAIL

IF(NGR.EQ.1) GO TO 90

HIB=HIB
HIA=HIA
RETURN
MES=46
RE TURN

Figure A-30 Subroutine SLRAIL (2 of 3)

A-98



40 D6=({C30{K,J)+C31(KyJ))/2.0
D9=H15(K,1)-FSOFF
D8=H15(K,1)-D6
HL2=(400./D9) *(DS~D8)
IF(HL2.LE+150.0) HL2=150.0
HLENG( K, J)=HL2+50.0+HLSL
SI(K)=S(601v111)/10o0
SI2(KeJ)=SI(K)*10.0
YLAT(K,J)=D8
HWID(KyJ)=1.5
CALL HINDEX
HI2{K,2)=H

70 HIB=HI1l{K,2)+HIB
HIA=HI2(K,2)+HIA

80 CONTINUE
IF(NCCNTR.EQ.1) GO TC 602
CALL COSTS
UPAY=UPAY+R
P SUM=P SUM+P

602 CONTINUE
RETURN
END

Figure A-30 Subroutine SLRAIL (3 of 3)

A-99



st e o ol oo o e o ook o o 8o o o o ok koo o ke e o ok ok o o o ok o sk ok oo ke sl ok 3 o o etk ol ok o e ook o e o oo o e e o e ok o

SUBROUTINE CURSB

2 2o e e e e ke e sk o ke ok ok 3k ol o e a ke e o e e ke ke o ok e ok e sl b o ok o o e o ok o e s ol e ol e o o d e e e ko o et e ol ok e ek e Xk

OO a0

COMMON /
COMMON /

3t 3¢ 3¢ 3

COMMON /

3# 3 ¥ #

COMMON

COMMCN

COMMON
*

COMMON /

NN N

INTEGER
*

INTEGER

DIMENSION

% 3% 3¢ 3¢ 3

DIMENSION

#* 3

DIMENSION

#* 3% 3 3

DIMENSION

¥*

L
DIMENSION
DIMENSION
DIMENSION

LLy MES
H3, H4, H5, H6,
HL3, H154 Hl6, H17. H18,
H23, H24, H2S5, H26, H2T,
H32y H33, H34, H35, H36,
H4ly H42 4 H43, H44, H50,
ci, C2, C3, C4, C5y CT,
c13, Cl4, C15, Cl6, C17,
C25, C26, C27, C28, C29,
38, C39, C40, C41l, C42,
+ C30, C31y C48, C49

S

YLAT, HLENG, HWIDs ISLOPE, H

HIl, HI2, SI, SIl, S12, R,y Py, UPAY, PSUM, HIB,
HIA
NCCNTR,

INVENT
HINVNT

Iy Jy NHy
Hi, H2,

LP1l,

S

HT7y, HBy H9,
H19, H20,
H28y H29,
H37, H38,
HS51

c8, C9, C10,
ci8, C20,
€34, C35,
C43, C44,

H11,
H21,
H30,
H3g9,

H1Z2,
H22,
H31,
H40,
CINVNT / cll, Cl2,
C21, C24,
C36, C37,
C45, C46, C4&7
SEVERE /
HZINDX /
HAZRDS /
NCANHWY / MONTH, ANYEAR
Hi, H2, H3, H4, H5, H6, HB8,
H29, H30y H37y H38, H43, H44 .
C1, C2, C3, C4, C5, C12, C13, C18, C20, C21y C42, C4&7

H9y H1l, H12, H13, Hl6s H19,

H1{1541)y H2(1541)y H3(1591)¢ H4(15y1)y HS{L15,1),
H6(15s1) s HT(1541), HB(15,1)y HI{15,1)y, H11(1541),
H12(15,1),4 H13{15,41), H15(15+1), HLO6(15+1)y HL1T{15,1),
H18{(15,1), H19(15,1), H20(15,1), H21(15,1})y H22{15,1),
H23(1541) 4y H24(15¢1)y H25(15,1)y H26{15,1), H2T(15,1),
H28(15,1), H29(15,1), H30(15,1)y H31(15,1), H32(15,1)
H33{1541)+ H34(15,1), H35(15,1), H36(15,1), H3T(15,1),
H38(15,1), H39(15,1), H40(15,1)s H41(15,1), H42{(1l5,1),
H43{15,1), H44{15,1), HSO0(15,1}y HS51(15,1)

Cl(15+5)s C2(15+45)y C3(15,5)y C41(1545)y C5{15+5]),
C7(15:5)y CB{15+5), CI9{15+5}), CLlO(15+5)s C1l1{15,5),
Cl12(1545),y C13{15,5})y CLl4(1545), C1l5(15,5), C1l6{15,5),
Cl17(15+5)s C18(15+5)s C20(1545)y C21{15,45)y C24(15,5),
C25{1545)y C26(1545)y C27(15+5)y C28(15+5)y C29{15+5),
C34{15+5), C35{15,5)y C36(15,5)y C37(15,5), C38(15,5)
C39({15,5), C40(15¢5), C41{15+5)+ C42(15,5), C43(15,5),
C44115,5), C45(15,5), C46(15,5), C4T7(15,5)

» C30{15+5)s C31(1545), C481{1545)s C49{15,+5)
S{l4,74444) ,

YLAT(1545)y HLENG(15,5), HWID{15,5)

SI(15), HIL{15+2)y HI2(15,2), SI2(15,5), SI1(15,1)

Figure A-31 Subroutine CURB (1 of 2)
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ISLOPE=1
YLATLI=(H25(1,1)+H26(1+1))/2.0

IF { C20(I1,J) .EQ. 2 ) GO TO 100
IF ( C20(I,J) .EQ. 1 ) GO TC 102
MES=11

RETURN

102 CONTINUE
IF (I .6T. 1) GO TO 104
HIB=HIL1(T,1)+HIB
GO TO 106

104 CONTINUE
HIB=HT1(I,2)+HIB

106 CONTINUE ,
HI2(1,1)=0.0
HI2(1,2)=0.0
SI(I)=1.0
SI2(1,J)=0.0
GO TO 108

100 CONTINUE
SI{11=0.9%5{5,1,1,1)/10.0
SI2(1,J)=SI{1)%10.0
IF { T .6GT. 1 ) GO TO 110
HIB=HIL{1,1)+HIB
YLATUT,J)=YLATL
GO TO 112

110 CONTINUE
HIB=HI1(1,2)+HIB
YLATET,J)=H15(1,1)-YLAT1

112 CONTINUE n
HLENG(1,J)=ABS{HLT(I,1)-H18(1,1))%5280.0
HWID{T,J)=H28(1,1)

CALL HINDEX

IF { T .G7. 1 ) GO TC 114
HI2(1,1)=H
GO 70 108
114 CONTINUE
HI2(1,2)=H
108 CONTINUE
IFINCONTR.EQ.1) GC TC 602

CALL CQSTS

UPAY=UPAY+R
PSUM=PSUM+P

602 CONTINUE
HIA=HI2{I,1)+HI2{1,2)+HIA
RETURN

END

Figure A-31 Subroutine CURB (2 of 2)
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SUBROUTIN

% e e sk e ol ok o e e ok

COMMON /
COMMON /

#* % % %

COMMON /

3+ % % 3

COMMON

COMMON

COMMON
*

COMMGON /

NN N

INTEGER
X

INTEGER

DIMENSION

# % B # #

DIMENSIGCN

* #

DIMENSION

3* 3% % &

DIMENSION

it #*

DIMENSION
DIMENSION
DIMENSION

e a2k ok e 2 s e o o ok e ade e e e afe i e ol ol o e ol o ke e e e ok ok ook ok ajeoRok e ko sk ok ok ok sk ek Aok ok sk ok ok

E BRIDGE

o o o o e e s e o o e ok e o e e ale ol ol ok ok ok o o ok sk ol ol o e o ok ok 2k e gk o o ke e R ol Kk ok XK R ko R ok K

INVENT /7 I, Jy NHy LPl, LL, MES “

HINVNT /7 Hly W2,y H3, H4, HS, HE, HT, H8, HI, H1ll, H1l2,
H13, H15y H16, H17, H1B, H19, H20, H21, H22,
H23, H24, H25, H26, H27, H28, H29, H30, H31l,
H32y H33, H34, H35, H36, H2T7, H38, H39, H40,
H4l, H42, H43, H44, H50, HS51

CINVNT / CIQ CZ. C3, C‘t’ CS. C?, C8, C9’ ClOv Cll, C].Zv
cl3, Cl4, C1l5, Cl6. Cl7, C18, C20,y C21, C24,
c25, C26y C27,4 C28y C29, C34, C35, C36,y C3T7,
€38, C39, C40, C41, C42, C43, C44, Ca5, Ca6, C47
' C301_C31: C48, C49

"SEVERE / S

HZINDX / YLAT, HLENG, HWID, ISLOPE, H

HAZRDS / HIl, HI2, SI, SIl, SI2, Ry P, UPAY, PSUM, HIB,
HIA

NCNHWY /7 NCCNTR, MONTH, NYEAR

Hl, - H2, H3, H4, HS5, H6, H8, H9, H1l, H12, H13, H1l6, H19,

H29, H30, H37, H38, H43, H44

cl, C2, C3, C4, C5, C12, C13, Cl1l8, C20, C21y C42, Ca7
H1({1541)y H2(1541)y H3(15,1)y H4{(15,1)y HS{15,11),
H6{1541)y HT(15,41}y HB8{15,1)y HI(15,1)y HLL1(15,1)
H12{15,1) H13(15,1), H1S5{15,1), HL16{15,1}), H1T7{15,1),
H18{1541), H19{15,1)y H20(15,13), H21(1541)s H22{15,1},
H23(15,1), H24115,1), H25(15,1), H26(15,1)¢ HZ2T(15,1),
H28(15+1) ¢ H29(15,1), H30(15,1), H31{15,1), H32(15,1)
H33{1541)y H34{1541), H35(15,1)y H36{15,1)y H3T(15,1),
H38(15,1), H39(15,1), H40(15,1), H41(15,1), H42(15,1),
H43(15,1), H44(15,1)s H50{15,1), H51(15,1)

Cl{15,5), C2({15,45}), C3(15,5), C4{15,5), C5{15:5),
CT{15+5)y C8B(15+5), C9115,5), C10(15,5),y C11(15,5),
Cl2(15,5), C13(15,5), Cl4(15,5), C1l5(15+5), Cl6(15,5),
CL7(15,5) s C18L15,5), C20(1545)y C21(15,5), C24(15,5),
C25(15+5)y C26(1545)y C27(15,5), C28(15,45)y C29(15,5),
C34(15,+5), C35(15,5),y C36{15,5)y C37(1545)y C38(15,5) .
€38{15+5) ¢+ C40({15,5), C41(15,5), C42(15,5), C43(15,5),
C44815+5)y C45(15+5),y C46{15,5), C4T(15+5)

» C30{15,5}y C31(15,5)y C48(1545), C49{15,5)
S(1l4,74494) '

SI{15), HIL(1542)y HIZ2{1542)y SI2(1545),
YLAT(15+5)y HLENG(1545), HWID(15,5)

SI1(1541)

Figure A-32 Subroutine BRIDGE (1 of 2)
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IF ( C20(1,J) .EQ. 1 ) GO 7O 100
IF { C20{1,J) .EQ. 2 ) GO TG 102
MES=12
RE TURN

100 CONTINUE
SI(I)=S(124+34141)/10.0
ST2{1,J4)=SI(1)*10.0
GO 7O 104
102 CONTINUE
SI{I)=S{1244,1,1)/10.0
SI2{1,+J)=SI(1)*10.0
104 CONTINUE
XH=H17(I,1)-H18(I,1)
HLENG(I,J)=ABS({XH)*%*5280,.0
HWID(I,J)=0.0
IBR=0 :
IF { C21(I,J) <.EQ. 1 .OR. C21(I,J} .EQ. 3 ) GO TO 106
IF ( C21€(1,4J) .EQ. 2 .CR. C21(I,J) .EQ. 4 ) GO TO 108
MES=13
RETURN

106 CONTINUE
YLAT(I4J)=(H25(1,1)+H26(1,1))/2.0
GO TO 110

108 CONTINUE
YLAT(T ,J)=(C24(1,J0+C25(1,4J))/2.0
IBR=1

110 CONTINUE

CALL HINDEX

HI2(I,1)=H _

IF ( IBR .EQ. O ) GO TO 112

IF ¢ H13(1,1) .EQ. 1 .OR. H15(I,1) .LT. 0,01 ) GO TO 112
IF ( C21t(T1.J) +EQ. 4 ) GO 7O 114

IF ( C21{1,J) EQ. 2 ) GO TC 112

MES=41

RETURN

114 CONTINUE
HI2(I1,2)=HI2(1,1)

112 CONTINUE
IF{NCONTR.EQ.1) GC TC 602

CALL COSTS

UPAY=UPAY+R
PSUM=P SUM+P

602 CONTINUE
HIB=HII{I 1)+HIL(I,2)+HIB
HIA=HI2(T,1)}#HI2(1,2)+HIA
RETURN

END

Figure A-32 Subroutine BRIDGE (2 of 2)
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SUBROUTINE BRGR

.

*******************#***********************************************&**#

1+ Je NHy LP1, LL, MES

Hly H2y H3, H4, H5, H6y HT, HB8y; H9, Hll, Hl2,
Hi13, Hl15, H16, H1T7, H18, H19, H20, H21, H22,
H23, H24, H25, H26, H2T7, H28, H29, H30, H31,
H32, H33, H34, H35, H36, H3T, H38, H39, H4O,
‘H4ly H42, H43, Ha4y H50,» HS51

COMMON / CINVNT /7 Cl, C2, C3, C4, C5, C74 C8, C9y Cl0, Cll,s Cl2,y

COMMON / INVENT.
COMMON / HINVNT

~ .

* 3% # 3

* €13, Ci4, C15, Cl6, Cl7, C18, C20, C21, C24,

* c25, C26, C27, C28, C29, C34, C35, C36,y C37,

* c38, C39, C40, C41, C42, C43, C44y C45, C46, C47
* s C30, C31, C48, C49

COMMON / SEVERE / S :

COMMON / HZINDX / YULAT, HLENG, HWID, ISLOPE, H

COMMON / HAZRDS / HIl, HI2, SI, SI1l, SI2, Ry Py UPAY, PSUM, HIB,

X HIA
COMMON / NCNHWY / NCONTR, MCNTH, NYEAR
COMMON /7 BRGR2 / MM

INTEGER Hl, H2, H3, H4,y HS, H6, H8, H9, H1l1l, H12, Hl3, H16, H19,
% H29, H30, H37, H38, H43, H44 ) .
INTEGER C(Cl, C2, C3, C4, C5, Cl2, C13, Cl1l8, C20, C21, C42, C47
DIMENSION H1(15,1)s H2(15,1)y H3(15+13y H4(15,1}, H5(15,1),
H6(15,1), HT{15,1)y HB(1541)y HI{15,1)y HIL1(15,1}),
H12(154,1)y H13{15,1)}y H1S5(15,1), H1l6(15,1)y HL1T7{15,1),
H18(15,41) 4y H19(1541), H20(15,1)y H21{15,1), H22(15,1),
H23(15,1)y H24{15,41), H25{15,1), H26(15,1)y H27(15,1),
H28{15,1) 4+ H29(15,1), H30{15,1), H3L{15,1), H32(15,1)

DIMENSION H33(15,1)y H34(15,1), H35(15,1)y H36{15+1)y H3T(1l5,1),
H38(1541)y H39{15,1), H4O(15,1}, H4L(15,1), H42(15,1),
H43{1541) 4+ H44(1541)y HS0(15,1), H51(15,1)

DIMENSICN C1{(15,5), C2{154+5), C3(1545), C4(15,5), C5(15+5),
CT{15+5)y C8B(15,45), C9(15,5}), C10{15,5})y C1l1(15,5},
C12(15,+5), C1l3{15+5), Cl4al1l5,+5)y C15(15,5)y Cl611545});
C17(15+5) s C1811545)y C20(15,5)y C21{154+5)y C24{15:51}),
C25(15+5)y C26(15+5)y C27(15,5)y C28(1545)y C29{15,5);
C34(15+5), C35(15,5), C36({15,5), C3T7{15+5)y C38(15,5)

DIMENSION C39(15+5), C40(15,5), C41(15,5), C42{15,5), C43(15,5),
* C44(15,5) sy C45(1545)y C46{15+5), C47(15,5)

* v C30{15,5), C31{(154+5), C48(15,5}, C49(15,5)

DIMENSION S{l4,7+4:4) ‘

DIMENSION VYLAT(15,+5), HLENG{15:5)s HWID(15,5)

DIMENSION SI{(15), HI1{15,2)s HI2(154,2)y SI12(1545)y SI1(15,1)

DIMENSION MM{15), NN{15} :

¥* * % 3¢ ¥ 3 3*

* % 3 % #

K=1
IF { C24(KyJ) oLT. 0.06 AND. C31{KyJ) .LT. 0.01 } GO TO 100

Figure A-33 Subroutine BRGR (1 of 3)
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CALL ORDER2

NBR = 0
DO 111 N=Ll,NH
L=MM{N)
IF( H1Il{L,1) .EQ. 12 ) GO TO 110
GO TO 111

110 CONTINUE
NBR = NBR + 1 o
NN{NBR} = L

111 CONTINUE
IF{ H6{K,1) +EC. 1 ) GO TO 102
IF( H1B8(K,1) .LT. HL8I{NN(NBR),1))GO TO 103
GO 70 104

102 CONTINUE _ .
TF{ H1B8(Kyl) GT. HLB{NN(NBR},y1})GO TO 103
GO TO 104

103 CONTINUE
IF{ C30(KyJ) «LT. 0.0l ) GO TO 99
GO TO 106

104 CONTINUE
IFL C24(KyJ) .LT. 0.01 ) GO TQ 99
GO TO 108

106 CONTINUE
D1 = C21(K,J)
X1 = H26(NN{NBR},1)
GO TO 128

108 CONTINUE
D1l = C24(K,J)
X1 = HZ25(NN{1),1)

128 CONTINUE
X=ABS(D1l-X1)
IF { X GT« 8.0 ) GO TO 134
IF { X .LE. 3.8 ) GC TO 136
Y=20.0%{X-3.8)1+216.0
GO TO 138

136 CONTINUE ,
¥Y=38.6*%{X-1.0)+108.0

138 CONTINUE
IF { Y LT, 150.0 ) GO TO 140
GO TO 142

140 CONTINUE
¥Y=150.0
GO TO 142

134 CONTINUE
Y=30000

142 CONTINUE
HLENG(K4+J)=Y+25.0
D2=(D1+X1)/2.0
IF { C24(KyJ) LT, 0.01 } GC TO 144
SI(K}=S{643,1,3)/10.0
SI2{K,J)=SI{K}*10.0
GO TO 146

144 CONTINUE
SI(K)=S5{(6,1,3,1)/10.0
SI2IKJd)1=SI{K)}*10.0

146 CONTINUE '

Figure A-33 Subroutine BRGR (2 of 3)
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YLAT{KsJ) =02
HWIDIK,J)=1.5 v
ISLOPE=1 ’

CALL HINDEX

HIZ2{K,1)=HI2{(K,1)+H
IF{NCCONTR.EQ.1) GO TC 602

CALL CCSTS

UPAY=UPAY+R
PSUM=PSUM+P

602 CONTINUE
HIB = HI1(K,1) + HIB
HIA=HI2(I411+HIA
RETURN

99 CONTINUE
MES = 51
RETURN

100 CONTINUE
ME S=44
RETURN

END

Figure A-33 Subroutine BRGR (3 of 3)
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SUBROUTIN

E BRGRI1

SUBROUTINE USED 7O PLACE GUARCRAIL BETWEEN SUCCESSIVE BRIDGES IN LINE
{ PROGRAM PERMITS UP TO 5 BRIDGES )

3#* 3% 3

% 3 i *

*

%

¥#* * 3 3¢ #* 3*

#*

3+ 3 3 3t 3t

*

COMMON
COMMON

~ N

COMMON /

COMMON /
COMMON /

COMMON
COMMON
COMMON

N NN

INTEGER
INTEGER

DIMENSION
DIMENSION

DIMENSION

DIMENSION

DIMENSION

INVENT / I, Jdy NH, LPl, LL, MES

HINVNT /7 Hl1, H2,y H3, H4, HS5, H6y HT7, HB8y H9, H1ll, H12,
- Hl3, Hl5, Hl6, H1T7, H18, H19, H20, H21l, H22,
H23, H24, H25, H26, H2T, H28, H29, H30, H3l,
H32, H33, H34, H35, H36, H3T, H38, H39, H40,
H41l, H42, H&3, H44, H50, H51

CINVNT 7 Cl,y C2, C3, C4, C5, CT7, CBy C9, Cl0, C1l1l, C12,
ci3, Cl4, C15, Cl6, C1l7, C18y C20y C21y C24%,
c25, C26, C27, C28, C29, C34, C35, C36, C37,
C38, C39, C40, C41, C42, C43, C44y C454 C46y C47
y C30, C31, C48, C49

SEVERE /7 §

HAZRDS / HIl, HI2, ST, SI1l, SI2y R, Py UPAY, PSUM, HIB,
HIA

HZINDX /7 YLAT, HLENG, HWID, ISLOPE, H

NONHWY / NCONTR, MONTH, NYEAR

BRGR2 / MM

Hl, H2, H3, H4, H5, H6, HB8, H9, H1l, HLl2, HL13, H16, H19,
H29y H30, H37, H38, H43, H44
ci, c2, C3, C4, C5, C12, C13, Cl18y C20y C21y C42, C47

S(14,7444+4)

H1{15,1)y H2(1541)y H3({15,1), H4(15,1}s H5(15,1),
H6{15,1)4 HTE15,1)y HB{(15,1)y HI(15,1)y HL1(15,1),
H12{15,1), H13(1541), H15(15,1)y H16{(15,1), HL1T7(15,:1),
H18(15,1), H19(15,1), H20(15,1), H21(1S,1)s H22(15,1),
H23(15,1), H24{15,1)y H25(1541)¢ H26(15,1)y H2T{15,1}¢
H28(1541)y H29(15,1)s H30(15,1), H31U15,1), H32{(15,1)
H33(15,1), H34({15,1), H35(15,1), H36{15,1}, H3T{15,1),
H38(15,1), H39(15,1}), H404{15,1), H41(15,1), H42(15,1),
H43(15+1) + H44(15,1), H50(15,1), H51(15,1)

c1(15,5), C2(15,5)s C3(1545),y C4(15+5)y CS5(15,5),
CT{15,5)y CB{15+5)y C9(15,5), C10O{15,5), C11(15,5),
Cl2(15,5), C13{1545), Cl4{15,5), C15(15,5), C1l6(15,5),
C17(15,5), C18{(15¢5)y C20{1545)y C21(15+5)y C24(1545),
€25(15+5), C26{15,5), C27(15,5), C28(15,5), C29(15,5),
C34(15,5), C35(15,5), C361{J5+5)s C37T(15+5), C38{15,5)
€39(15+5), C40(15,5), C41(15,5),y C42(1545)y C43(15+5)
C44(15+5) 4 £L45(154+5), C46(15,5), C47(15+5)

Figure A-34 Subroutine BRGR1 (1 of 2)
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* » C30{1545)y C31(15,5), C48(15,5), C49(15,5)
DIMENSION YLAT(1595), HLENG(15,5), HWID(15,5) ‘
DIMENSION SI(15), HIL(154+2)y HI2(154+2)y ST2(15,5)s SIL1(15,1)
DIMENSION MM({15), NNI(15)

CALL ORDERZ2

NBR=0
DO 100 N=1,NH
L=MM[N)
IF ¢ H1l{L,1) .EQ. 12 ) GOC TO 102
GO TO 100
102 CONTINUE
NBR=NBR+1
NN{NBR) =L
100 CONTINUE
NBRM1=NBR~1
DO 104 K=1,NBRM1
SLMID=(H17(I,1)+H18(I,1))72.0
N1=NN{K)
N2=NN{K+1)
IF ( H6(I,1) EQ. 1 ) GO TO 106
IF ( SLMID .LT. H18(Nly1l) .AND. SLMID .GT. HIT{(N2,1) )
* GO 7O 108
GO 1O 104
106 CONTINUE )
IF { SLMID .GT. H1B8(N1s1) AND. SLMID .LT. H1T7I(N2,1} )
* GO TO 108 :
104 CONTINUE
MES=50
RETURN

108 CONTINUE
HLENG(TI+J)=ABS{HLIB(N1,1)-H1T7(N2,1))%5280.0
HWID(1,4)=0.0
YLAT(T,J)=(H26(NL1,1)+H25(N2,1}))/2.0
SI(I)=S{6+1,3,3)/10.0
S12(I+J)=10.0%SI(1)

CALL HINDEX

HI2(I,1)=H

HIB=HIl(I,1)+HIB
HIA=HIZ2{I1)+HIA

IF { NCONTR .EQ. 1 ) RETURN
CALL CQGSTS

UPAY=UPAY+R

PSUM=PSUM+P

RETURN

END

Figure A-34 Subrbutine BRGR1 (2 of 2)
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SUBROUTINE SLCPEL
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SUBROUTINE TO COMPUTE PROPERTIES ASSCCIATED WITH SLOPES SUCH AS THE
HORIZONTAL OFFSET DISTANCES AND SLOPE ANGLES. BACK SLOPE DATA ASSUME
TO BE RELATIVELY FLAT IF DATA IS NOT FILLED IN ON HAZARD INVENTORY FO

COMMON / INVENT / I, Js NH, LP1l, LLs MES

COMMON / HINVNT / Hl, H2, H3, H4, HS, H6, HT, HB8y H9, Hl1l, Hl2,
H13, H15, H16, H1T7, H18, H19, H20, H21l, H22,
H23, H24, H25, H26, H2T7, H28, H29, H30, H31,
H32+ H33, H34, H35, H36, H3T, H38, H39s H40,
H41ly H42, H43, H44, H50, H51

COMMON / CINVNT /7 CL, C2, C3, C4, C5, CT7, C8, C9, Cl0, C11, Cl2,
C13, Cl4, C15, Cl6, C17, C18y C20y C21l,y C24,
c25, C26, C27, C28, C29, C34, C35, C36, C37,
€38y C39, C40, C41, C42, C43, C44y C45, (46, C&7
» C30, C31, C48, C49

COMMON / SLOPES / K, FSDIR, BSDIR, FSERS, BSERS, FSSTP, BSSTP,
FSANG, BSANG, OFFST1l, OFFST2, FSOFF, DELTA,

* FSDIS, BSDIS

COMMON / CONSNT / D, THETA, RAD, ANG, RSIN, RTAN, LIFE, RI

#* 3¢ 3¢ #* * 3 % 3

*

INTEGER H1, H2, H3, H4, HS5, H6, HB8, H9y Hll, H12, H13, Hl6, H19y

* H29, H30, H37, H38, H43, H44 ,
INTEGER Cl, C2, C3, C4, C5, Cl2, C13, C18, C20, C21, C42, Ca7
INTEGER FSDIR, BSDIR, FSERS, BSERS

DIMENSION H1(1541), H2{1541), H3(15,1)y H4(15,1)y H5(15,1),
H6(1541)y H7{15,1)y HB(15s1)y HI9{15,1)y HLI1(15,.1),
H12{15,1), H13(15,1), H15(1541), H16(15,1), H1T(15,1),
H18(15,1),y HL9(15,1}, H20(15,1)y H21{15,41)y H22{15+,1),»
H23(1541)y H24(15,1)y H25(15,1), H26(15,1), H2T(15,1),
H28(15,1), H29{154,1)y H30(15,1)y H31{15,1), H32{(15,1)

DIMENSION H33(15,1), H34(15+1), H35(15,1), H36(15,1)y H3T{15,1},

3 % % I

* H38(1541)s H39(15,1), H40(15+1)y H41{1541), H&2(15,1),
* H43{1541), H44(1541), H50(15+1)y H51(15,1)

DIMENSION C1{1545), C2{(15+5)y C3(15+5)s C4(15+5), C5(15,5),
* CT{1545), C8115+5)s C9(15+5)y C10(1545)y C1l1(1545),
* C12(15,5), C13({15,45)y Cl4(15+5), C15(15,45), C16(15,45},
* C17(15.,5), C18{15+5), C20(15,5)y C21{15,45), C24(15,5),

Figure A-35 Subroutine SLOPEl (1 of 3)
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C25(15+5) ¢ C26(15+5)y C27{15,5)y C28(15,45),

C34(15+5) s C35(154+5), C36{1545)y C37(15,+5),
DIMENSION C39(15,5), C40(15,5), C41(15,5), C42(15,5),

C44(15+5) s C45(1545)y C46(15,5), C4T(15,5)

» C30(15+5), C31(15+5)y C4B(15+5)y C49({15+5)

B8]

CALL CONSTL

IF ( LL «NE. 1 ) GO TO 100

BACK SLOPE ASSUMED TO BE RELATIVELY FLAY

90

*
*

IF ( H39(Ky1) «LT. 0.0l .AND. H40(K,1) +LT. 0.01 <AND,
H41{Ky1) .LT. 0.01 .AND. H42{K,y1) .LT. 0.01 .AND.
H43(Ky1) .EQ. O .AND. H44(K,1) .EQ. O ) GO TO 90

GO TO 92 : '

CONTINUE

H39(K,1)=9,9

H40(K,1})=9.9

H41(K,y1)=50.0

H42(K,1)=50.0

H43(K,1)=1

H44(Ky1li=1

92 CONTINUE

100

101

*

%

FSDIR=H38(K,1)
BSDIR=H44{K,1)
FSERS=H37{K,1)
BSERS=H43(K,1)
FSSTP=(H33(Ky1)#+H34(Ky1))%,5
IF{FSSTP .EQ. 0.0) FSSTP=0.1
BSSTP={H3S(Ky1)+H40(K,1))*%,5
IF(BSSTP .EQ. 0.0) BSSTP=0.1
FSDIS=(H35(K,1)+H36(K,1))%,5
BSOIS=(H41(Ky1)+H42(K,1))%,5
OFFST1={H31{Ks1)+H32(Ky1))*,5
FSANG=ATAN({1./FSSTP)
BSANG=ATAN{(1l./BSSTP)

GO 10 101

CONTINUE

FSDIR=C42(KyJ)
BSDIR=C47{K,J)
FSSTP={C38{K,J)+C39(K,J))*.5
IF(FSSTP .EQ. 0.0) FSSTP=0.1
BSSTP=(C43{K,J)+C441K,J})%.5
IF(BSSTP .EQ. 0.0) BSSTP=0.1
FSDIS={C40{KyJ)+C4LIK,J))%,5
BSDIS=(C45(KyJ)+C46(K,yJ))%,.5
OFFST1={C36(KyJI+C3TIK,J))%,5
FSANG=ATAN{1./FSSTP)
BSANG=ATAN(1./8SSTP)

CONTINUE
IF { { FSDIR .EQ.
( FSDIR .EQ.

«AND. BSDIR .EQ. 1 ) .OR.
«AND. BSDIR .EQe. 2 ) ) GO TO 102
IF ( { FSDIR .EQ. «AND. BSDIR .EQ. 2 ) .OR.

( FSDIR .EQ. «AND. BSDIR .EQ. 1 ) ) GO TO 103

Figure A-35 Subroutine SLOPEl (2 of 3)
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MES=17
RETURN
C

102 CONTINUE
DELTA=(FSANG+BSANG)/RAD
GO TO 104

103 CONTINUE
DELTA=ABS{FSANG-BSANG)/RAD

104 CONTINUE
FSOFF = OFFST1 + FSDIS*COS{FSANG)
OFFST2 = FSOFF + BSDIS*COS{BSANG)
RE TURN

END

Figure A-35 Subroutine SLOPEl (3 of 3)
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SUBROUTINE VDITCH

o o afc o e ke e e e o o o o A o ok o ok o e e ol e e ol ok o ok e ol ok ok o o o o ok ko i ofe o koo R itk ook kol ok Bk ook ook

THIS PROGRAM IS DESIGNED TO CALCULATE THE SEVERITY INDEX, SI, FOR
THE V-DITCH OR INTERSECTION OF THE FRONT AND BACK SLOPES LOCATED

WITHIN 30 FEET OF THE TRAVELED WAY, IN ACDITIONy THE WIDTH, W,

OF THE IMAGINARY LONGITUDINAL HAZARD IS ASSIGNED.

COMMON /. SLOPES / Ky FSDIR, BSDIR, FSERS, BSERS, FSSTP, BSSTP,
* FSANG, BSANG, OFFST1l, OFFST2, FSOFF, DELTA,
* FSDIS, BSDIS :

COMMON / HDITCH / SDs Wy WD, SDA

INTEGER FSDIR, BSDIR, FSERS, BSERS

MA XTMUM V—DITCH SEVERITY ASSIGNED FIRST THEN CHECKED
SI=.80

FRONT SLOPE CHECKED FOR ODIRECTION

IF(FSDIR-1) 10,10,20
IF(FSSTP.GE.6.) GO TO 600
IF(FSSTP.GE.4.) GC TC 610
IF{FSSTP.LT.4.) GO TO 620
IF(FSSTP.GE.6.) GC TC 100
IF(FSSTP.GE.5.) GO TO 200
IF(FSSTP.GE.4.) GO TQ 300
IF(FSSTP.GF.3.6) GO TO 400
IF(FSSTP.GE.3.) GO TO 500
IF{FSSTP.LT.3.) GO TO 800

100 SERIES FOR SLOPES FLATTER THAN 6 TO 1

IF(DELTA.LT.1G.) SI=.22
IF(DELTA.GE«19.0.ANDDELTA.LT.23.6) SI=,24
TF(DELTA.GE 23,6, AND.DELTA.LT.27.9) S1=.30
GO TO BOO :

200 SERIES FOR SLOPES FLATTER THAN 5 TC 1

IF(DELTA.LT.21.5) Si=.24
IF(DELTALGE«21.9.AND.DELTA.LT.28.5) SI=.27
IF(DELTA.GE.28.5.AND.DELTA.LT.30.,8) SI=,32
GO TO 800

Figure A-36 Subroutine VDITCH (1 of 2)’
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c 300 SERIES FOR SLCPES FLATTER THAN 4 TO 1

300 IF(DELTA.LT.23.6) SI=.,26 »
IF(DELTAGE«23.6. AND.DELTA.LT.28.2} SI=.30
IF(DELTA.GE«28.,2.AND.DELTA.LT.32.5) SI=.40
GO TO 800

400 SERIES FOR SLCPES FLATTER THAN 3.6 TO 1

SO0

00 IF(DELTA.LT.25.10 SI=.35 :
IF(DELTALGE.25+1.AND.DELTALLTL29.7) SI=.38
IF(DELTAGE«29. 7T« AND.DELTA.LT.34.0) SI=.45
GO TO 800

500 SERIES FOR SLOPES FLATTER THAN 3 7O 1

OO0

00 IF{DELTA.LT.27.9) SI=.36
IF{DELTAGE.27.9.AND.DELTA.LT.32.5) SI=.42
IF(DELTA.GE+32.5.AND.DELTA.LT.36.8) SI=.48
GO TO 800

600 SERIES DETERMINES THE SEVERITY FOR A + FRONT SLOPE CONDITION

THE FOLLCWING THREE STATEMENTS ARE FOR A FRCNT SLOPE OF 6 TO 1 OR
FLATTER

R OOOOOD

00 IF(DELTA.LE.3.0) SI=.1l0
IF(DELTA.LE.4.7) SI=.15
IF{DELTA.LE.S.0) SI=.20

GO TO &00
c
C STATEMENT 610 IS FOR A FRONT SLOPE OF 4 TO 1 OR FLATTER
C
610 IF(DELTA.LE.2.0) SI=.30

GO0 YO 800
STATEMENTS 620 ARE FCR FRONT SLOPES STEEPER THAN 4 TO 1

IF(DELTA.LE«1.0) SI=.,36

800 SERIES IS FOR DETERMINING THE WIDTH OF OBSTACLE

@ OO0 rOOO
N
o

o
o

W=4,

IF(FSDIR.FQes1.AND,FSSTP.LE.3.5) W=8,
IF‘FSDIR.EQCZ.AND'FSSTP.LTI3.O) wW=8,
IF{FSOFF.LT.15.) W=8,

SD = SI
RE TURN

c 4
END !

Figure A-36 Subroutine VDITCH (2 of 2)
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SUBROUTINE DITCH

#
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#* % # 3

*

*
*

*

#* 3t * 3¢ % 3

#* 3 3

COMMON / INVENT / I+ Jy NHe LP1s LL, MES
COMMON / HINVNT / Hl, H2, H3, H4, HS, H6, HT7, H8y H9y, Hll, H12,
H13, H15, Hl6, H1lT7, H18y H19, H20, H21, H22,
H23, H24, H25, H26, H2T7, H28, H29, H30, H31,
H32, H33, H34, H35, H36, H3T7, H38, H39, H40,
H41l, H42, H43, H44, H50, HS1
COMMON /7 CINVNT / C1, C2,y C3, C4, C5, C7, C8By C9, ClO0, C1ll1l, C1l2,
CL3, Cl4,y C15, Cl6y Cl7,y Cl8, C204 C21, C24,
C25, C26, €27, C28, C29, C34, C35, C36, C37,
c3g, C39, C40, C41l, C42, C43, C44, C45, C46, C47
y C30, C31, C48, C49
COMMON / SEVERE 7 S
COMMON / HZINDX / YLAT, HLENGs HWID, ISLOPE, H
COMMON / HAZRDS / HIl, HI2, SI, SIl, SI2, R, P, UPAY, PSUMy HIB,
HIA
COMMON / SLCPES / Ky FSDIR, BSDIRs FSERSy BSERSy FSSTP, BSSTP,
FSANG, BSANG, OFFST1l, OFFST2, FSOFF, DELTA,
FSDIS, BSDIS .
COMMON / KEYNUM / KKl, KK24 NGRy IGR, MGR, ICRSL
COMMON / SIDENF / NSGR, FSGR
COMMON /7 NONHWY /7 NCONTR, MONTH, NYEAR
INTEGER H1, H2y H3y H4, HS5, H6, H8, H9, Hll, H1l2, H13, Hl6, H19,
H29y H30s H37y H38, H&3, H44
INTEGER Cl, C2, C3, C4, C5, Cl2, C1l3, C1l8, C20y C21y C42, C47
INTEGER FSDIR, BSDIR, FSERS, BSERS
INTEGER NSGR, FSGR
DIMENSION H1{1541)}, H2{154,1)y H3(15,1)y H4(15,1)y HS{15,1),
H6{15,1)y HT(15,1}y HB{1541), HOL15,1), HL1L1(15,1),
H12{15,1), H13{15,1)y H15{15+1), H16{1541)}y H17(15,1},
H18{15,1),y H19{15,1)y H20(1541)y H21(1541), H22{15¢11}
H23{15+1) 4 H24(15,1), H25(15,1}, H26{15,1)y H27{15,1),
H28(15,1), H29(15,1), H30{15,1), H31(15,1), H32{15,1)
DIMENSION H33(1541), H34(15,1)y, H35(15,1), H36(15,1)y H37(15,1),
H38(1541), H39(15,1), H40(15,1), H41(15,1), H42{(15,1),
H43(15,1), H&44{15,1), H50(15+1), H51{15,1)
DIMENSION Cl1(15,5), C2{15+5)y C3(15,5)y C4{15,5}), C5(15,5),
CT{15+5)s C8(15+5}s CO9(1545}s CL1O(154+5)y C1l1(15+51},

C12(15,5), C13(15+45),
Cl7{15+5)y C18(1545),

Cl4(15+5), C15{15,5),
C20{15,5)y C21(15,45),

Cl6(1545),
C24(15,5),

C25(15+5)y C26{15,5)y C27(15+5), C28(1555)y C29{15+5),

C34{15+45), C35(1545), C36(1545), C37(154+51),

C38{15,5)

 Figure A-37 Subroutine DITCH (1 of 3) .

A-114



DIMENSION C39(1555), C40{1545), C41(15,+5)y C42(15+45)% C43(15+5),
* C44(15,+5) 4 C45(1545)y C46(15+5)y C4T(15,5)
* v C30(15,5)y C31(15+5)y C48(15+5)y C49(15+5)
DIMENSION S(14+47+%44) ‘
DIMENSION VYLAT(15,5)y HLENG(1545), HWID{15,5)
* DIMENSION SI{15), HIL(15+2)y HI2(1542)y S12(15+5), SI1{15+1)
DIMENSION NSGR{15), FSGR(15)

IF ( C20(I,J) .EQ. 1 .OR. C20(I,yJ} EQ. 2 ) GO TO 100
IF { C20{1,J) .EQ. 3 ) GO TO 102

ME S=4 :

RE TURN

102 CONTINUE
CALL DTRAIL
RETURN

100 CONTINUE
SI(1)=1.0
S12{1,J3=0.0
HI2(1,+1)=0.0
HI2{I,2)=0.0
IFINCONTR.EQ.1) GC TO 602

CALL CCSTS

UPAY=UPAY+R
PSUM=PSUM+P
602 CONTINUE ’
IF { NH .EQ. 1 )} GO TO 104

CALL GRAIL

IF ( NGR .EQ. 1 ) GC 70O 104
IF ( IGR .EQ. 0 ) GC TO 106
L=NSGR(1)

K=FSGR(1)

IF { T .L7. L ) GO TO 108
IF{ I .GT. K ) GO 70O 110
HIB=HIB

HIA=HIA

RETURN

108 CONTINLUE
HIB=HI1{I,1)+HIB
HIA=HTA
RETURN

110 CONTINUE
HIB=HILI{I,2)+HIB
HIA=HIA
RETURN

106 CONTINUE
L=NSGR(1)
Figure A-37 Subroutine DITCH (2 of 3)
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114

112

118

116

104

IF ( HI13(Is1) oEQe 1 «OR. HLS{I,1) oLTe 0.01 )

IF { T LT L ) GO TO 114
HIB=HI1(I,2)+HIB

HIA=HIA

RETURN

CONTINUE
HIB=HII(I,1l)+HIB
HIA=HIA

RETURN

CONTINUE

TF { I LT L ) GO TO 116

IF { C20(L,J) .EQ. 1 ) GO TO 118
MES=42
RETURN

CONTINUE
HIB=HIB
HIA=HIA
RE TURN

CONTINUE
HIB=HI1(I,1)+HIB
HIA=HIA

RETURN

CONTINUE
HIB=HIMI,1)+HI1(I,2)+HIB
HIA=HIA

RETURN

END

Figure A-37 Subroutine DITCH (3 of 3)
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SUBROUTINE WASCUT
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ROUTINE TO COMPUTE THE SEVERITY-INDEX OF A DITCH OR WASHOUT.

COMMON / INVENT / I, Js» NH, LPl, LL, MES

COMMON / HINVNT / Hl, H2, H3, H4, HS5, H6, H7, H8y H9, H1ll, Hl2,
H13, H15, H16, H17, H18, H19, H20, H21, H22,
H23, H24, H25, H26, H27, H28, H29, H30, H31,
H32, H33, H34, H35, H36, H37, H38, H39, H4O,
H4l, H424+ H43, H44, H50, H51

COMMON / SLOPES / K, FSDIR, BSDIR, FSERS, BSERS, FSSTP, BSSTP,
FSANG, BSANG, OFFSTLl, OFFST2, FSOFF, DELTA,
FSDIS, BSDIS

COMMON / HDITCH / SDy W, WD, SDA

INTEGER Hly H2, H3, H4y H5, H6, HBy H9, H1ll, H1l2, Hljy H16, H19,
H29, H30, H37, H38, H43, H44
INTEGER FSDIR, BSDIR, FSERS, BSERS

DIMENSION H1(15,1), H2{1541)y H3(1541)y H4(15,1), HS(15,1}),
H6{1541) s HT(15,1), HBI{15,1), HO({15,1)y H11(15,1),
H12(15,1), H13(15,1), H15(15,1), H16{15+1)y H1T(15,1),
H18(1541), H19(15,1)y H20{15,1)y H2L (15,10 H22(15+1)
H23{1541) ¢ H24(1541)y H25(15,1),y H26(15,1)y H27(15,1),
H28(15,1)y H29(15,1), H30(1541)y H31{15,1), H32(15,1)

DIMENSION H33(1541)s H34(15,1), H35(15,1)y H36(15,1), H3T{15,1),
H381{15,1)y H39{1541), H40(15,1), H4I(15,1), H42{15,1),
H43(15,1), H44{15,1), H50(15,1), HS5L(15+1)

THIS ROUTINE USES 'W® AND 'H' OF THE DITCH (AS SHOWN ON THE INVENT
FORM) TO APPROXIMATE A V-DITCH TYPE OBSTACLE. VDITCH SUBROUTINE
IS USED BY THIS PROGRAM.

FFSTP IS THE STEEPNESS OF THE FRONT SLOPE (APPROXIMATED).
WO IS 'AVERAGE' WIDTH OF THE DITCH.
H IS THE 'AVERAGE® DEPTH OF THE DITCH.

Z=H2T(1,1)
FFSTP = (WD/2.)/1
FSSTP=FESTP

DELTA IS THE ANGLE BETWEEN FRONT AND BACK SLOPES

Figure A-38 Subroutine WASOUT (1 of 2)
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ANG = 3.1416/180.
FANG = ATAN(1./FFSTP)
DELTA = 2.%({FANG/ANG)

FSDIR (DIRECTION CF FRONT SLOPE IS ALWAYS NEGATIVE) WILL BE CODED
AS A TwO OH THE INVENTORY FROM,

FSDIR = 2

WILL COMPUTE THE SEVERITY WITH V-DITCH SUBRCUTINE.
CALL VDITCH
CALL ADJUST

CHECK CN COBSTACLE WIDTH FOLLOWSHT
IF(H.LTOB.O.ANDQHD.GT.N) W=8.0

RETURN

END

Figure A-38 Subroutine WASOUT (2 of 2)
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COMMON / INVENT
COMMON / HINVNT

* * #

COMMON 7/ CINVNT

#* 3 3¢ #*

COMMON
COMMON
%*
COMMON
COMMON

COMMON
%

*
COMMON HDITCH
COMMON / NCNHWY

HZINDX
HAZRDS

N

KEYNUM
SIDENF
SLOPES

e

~

INTEGER Hl, H2,
* H29, H30,

SUBROUTINE FLATEN

~N N

T ~ N

~ N
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SLOPE HAZARD IMPRCVEMENT SUBROUTINE -— FLATTEN SLOPES.

Iy Jy NHy LP1l, LL, MES

Hl, H2y H3, H4, H5, H64y HT, HBy H9, H1ll, Hl2,
H13y H15, H16, H17, H18, H19, H20, H21l, H22,
H23y H24, H25, H26, H2T7, H28s H29, H30, H31l,
H32, H33, H34, H35, H36, H37, H38, H39, H40,
Haly H&42,y H43, Hé44y H50, H51

ct, C2, C3, C4, C5, C7, C8B, C9, Cl0, Clly Cl2,
C13, Cl4, Cl5, Cl6, C17, Cl8, C20, C21, C24,

. C25, C264 C27, C28, C29y C34y C35, C36, C37,

C38y C39, C40, C41l, C42, C43, C44y C45, C46, C47
+» C30, C31, C48, C49 :

YLAT, HLENG, HWID, ISLOPE, H

HIly HI2, SI, SI1, SI2+ Ry P, UPAY, PSUM, HIB,
HI A

KK1, KK2, NGRy, IGR, MGR, ICRSL

NSGR, FSGR v

Ky FSDIR, BSDIR, FSERS, BSERS, FSSTP, BSSTP,
FSANG, BSANG, OFFST1l, OFFST2, FSOFF, DELTA,
FSDIS, BSDIS :

SDy Wy WDy SDA

NCONTR, MONTH, NYEAR

H3' H‘O, H5y Hé, H8, H99 Hll’ HlZ, H13' H169 quy

H37, H38, H43, H44

INTEGER (€1, C2, C3, C4, C5, C12, C13, Cl18, C20, C21, C42, C47
INTEGER FSDIR, BSDIR, FSERS, BSERS
INTEGER NSGR. FSGR

DIMENSION H1{1541)s H2{154+1)s H3(1541), H4(15,1), H5(15,1),

#* 3% % % #

H6{15,1)y HT7T{15,41), HB{15,1), HO(15,1)y HL1L{15,1},

H12(1541), H13(15,1)s H15(15,1)y H16{15,1), HL1T{15,1},
H18(15,13%, HLI9(15,1), H20{15s1)s H21{15,1), H22{15,1),
H23(15,1), H24({15,1), H25(1541)y H26(15,1}, H27{15,1),
H28{15,1), H29{15,1), H3D{15,1), H31115,1), H32(15,1)

DIMENSION H33(1541), H34(1541), H35{1541), H36(15+1), H37(15,1),
* H38{15,1), H39(15,1)y H4O(15,13, H41115,1)y H42(15,1),

* H43{1541) 4 H44(15+1)s H50(1541), H51{(15,1) _
DIMENSION C1{15,5), C2(1545)y C3(1545)s C4(1545)y C5(15,5),

* C7{15,5)s CB{1545)s C9(15,45), C10(1545)y C11(15,5),

* Cl12(15,5), C13(15,5)s Cl4(15,5), C15(15+:5)y CLl6(15,5),

Figure A-39 Subroutine FLATEN (1 of 3)
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* Cl7(15,5)¢ C18(15,+5), C20(15,5)y C21(1545), C24(15,5),
* , C25{1545)y C26(1545}y C2T7(1545)y C28(15,5)y C29(15,5),
* C34{15,5), C35(15,+5), C36(15,5), C37(15,5), C38(15,5)

DIMENSION C€39{(15,5), C40{15,5)y C41(15,5)y C42(15+45)s C43(15+5),
* C441154+5) 4 C45(15+5)y C46(15,5), C4T(15,5)
* v C30(1545)y C31{1545)y C4B(15,5)s C49(15+5)
DIMENSION YLAT(1545), HLENG(1545), HWID(15,5)

DIMENSION SI{15), HIL(1542),y HI2(15,2)y SI2(1545)y SI1l(15,1)
DIMENSION NSGR{15), FSGR(15)

K=1
CALL SLOPE1
CALL VDITCH
CALL ADJUST
SI(I1)=SDA/10.0
S12(1,4J)=5DA
HWID(14J) =W
IF ( FSSTP .GT. 3.5 ) GO TO 10
ISLOPE=2
YLAT(I,J)=CFFST1
GO TO 30
10 CONTINUE
ISLOPE=1
YLAT(1,J)=FSOFF
30 IF( C34(1,J).67.0.01 ) GO TO 41 |
HLENG(I,J) = ABS( HLT(I,l) - H18(I,1) )* 5280.
GO TO 35 |
41 HLENG(T4J) = ABS( C34(I,J) - C35(1,d) )* 5280,
35 CONTINUE
CALL HINDEX
HI2(1,1)=H
CALL GRATL
IF(H13(1+1).EQ.1.0R.HL5(I,1).LT.0.01) GO TO 40
IF ( BSSTP .GT. 3.5 ) GO TO 50
1SLOPE=2 ,
YLAT(I,J)=H15(1,1)-0FFST2
GO TO 70
50 CONTINUE
ISLOPE=1 |
YLAT(1,J)=H15(1,1)~FSOFF
70 CONTINUE
CALL HINDEX
HI2(I,2)=H
IF ( NGR .EQ. 1 ) GO TO 80
IF { IGR .EQ. 0 ) GO TO 120
N=NSGR{1) |
IF { C20(N,J) .EQ. 1 )} GO TO 190
HIB=HIB
HIA=HIA
GO TO 210
190 CONTINUE
HIB=HIB
HIA=HI2(1,1)+HIA
210 CONTINUE
N=FSGR(1) |
IF ( C20(N,J) .EQ. 1 7 GO TO 220
HIB=HIB

Figure A-39 Subroutine FLATEN (2 of 3)
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220

120

170

140

160

80

40

240

260

100

602

HIA=HIA
GO TO 100
CONTINUE
HIB=HIB

HIA=HIZ2(I,2)+HIA

GO 1O 100
CONTINUE
N=NSGR({1)

IF ( N LT, I

} GO 70 140

HIB=HI1(I,1}+HIB
HIA=HI2{1,1)+HIA

N=NSGR{1)

IF { C20(N,yJ)
HIB=HIB
HIA=HIA

GO T0 100
CONTINUE
HIB=HIB

«EQe 1 ) GO TO 170

HIA=HI2{I,2)+HIA

GO 70O 100
CONTINUE

HIB=HI1{l,2)+HIB
HIA=HI2(I,42)+HIA

N=NSGR{1)

IF ( C20(N,J)
HIB=HIB
HIA=HIA

GO TO 100
CONTINUE
HIB=HIB

.EQ. 1 ) GO TO 160

HIA=HI2(I,1)+HIA

GO 70 100
CONTINUE

HIB=HII(I 1)+HIL(I,2)+HIB
HIA=HTI2{T1,1)+HI2(1,2)+HIA

GO0 TO 100
CONTINUE

IF { NGR .EQ.
HIB=HIB

GO TO 260
CONTINUE

1) GC TO 240

HIB=HI1(I,1)+HIB

CONTINUE

HIA=HIZ2(I »1)+HIA

CONTINUE

IFINCONTR.EQ.1) GO TC 602

CALL COSTS
UPAY=UPAY+R
PSUM=PSUM+P
CONTINUE

RE TURN

END

Figure A-39 Subroutine FLATEN (3 of 3)
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SUBROUTINE GRAIL
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SUBROUTINE LOCATES THE POSITION GF EXISTING GUARDRAIL .

NGR
IGR
IGR

COMMON /
COMMON / HINVNT / Hl, H2, H3,

1 NO GUARDRAIL , ,
0 GUARDRAIL CN RIGHT SIDE OF ROADWAY OR ON ONE SIDE OF MEDIAN
1 GUARDRAIL ON BOTH SIDES OF MEDIAN.

INVENT /7 1, MES
H6
H18,

H27,

Js NH, LP1l, LL,
H4 4y HS,
H16, H17,

H254 H26,

H7, HS8,
H19,
H28,

H9,
H20,
H29,

H1ll, H12,
H21, H22,
H30, H31,

H13,
H23,

H1S
H24,

#* ¥ % #

COMMON /
COMMON /

INTEGER
%
INTEGER

DIMENSION

% 3% 3 3

DIMENSION

#* 3

DIMENSION
DIMENSION

N=0
NGR=0
IGR=0

DO 10 L=1
IF { H1l(
N=N+1
YDISTI(N)=
M{N)=L

H32, H33, H34%,
. H4le H42, H43,
KEYNUM / KKly KK24 NGR,

H35,
H44&,
IGR,

H36,
H50,
MGR

H37,
H51
ICRSL

H38, H39, H4O0,

SIDENF / NSGR, FSGR

H4
H37,

Hl, H2,y H3,
H29, H30,
NSGR, FSGR

HS
H38,

H6
H43,

H8,
H44

H9y H1ll, H12, H13, H164y H19, .

HL1{1541)y H2{(1541)y H3{1591)s H4{15,1}s H5({15,1},
H6{15,41)y HT7(15,1), HB{15,1)y HO({1541}y HL11(15,1),
H12(15+1), H13(15,1), H15(15,1), H16(15,1), H1T7(15,1),
H18(1541) 4 H19(15,1), H20(15,1), H2L1(15+1), H22(15,1),
H23(15,1), H24{15,1), H25{15,1), H26{1541), H27(15,1),
H28(15,1), H29(15,1), H30(15,1), H31{15,1), H32(15,1)
H33(15,1), H34(15,1), H35(1541), H36(15,1), H37(15,1),
H38115+1), H39{15,1), H40{15,1), H4l(15,1), H42(15,1),
H43(15,1), H44(15,1), HS0(15,1)y H51(15,1)

YDIST{15), M{15)

NSGR(15), FSGR(15)

o NH

Ls1) .NE. 6 ) GO TO 10

(H25(L+1)+H26(L 1)} *.5

Figure A-40 Subroutine GRAIL (1 of 2)
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10 CONTINUE
IF { N .EQ. 0 ) GO 70 106
L =1
KK1=1
KK2=1
IF { N Q. 1 ) GO TO 108
100 CONTINUE
Ll=L
L2=L+1
D1=YDISTILL)
D2=YDIST{L2)+5.
D3=YDIST(L2)-5, ,
IF { D1 .LT. D2 .AND. D1l .GT. D3 } GO TO 102
{GR=1
NSGR{KK1)=M{KK1)
102 CONTINUE
IF { IGR .EQ. 0 ) GO TC 104
FSGR{KK2)=M(L2)
IF ( L2 .EQe N ) RETURN
KK2=KK2+1
L=L+1
GO 7O 100
104 CONTINUE
NSGRIKKL) = M(L1l)
IF ( L2 «EQs N ) RETURN
KK1=KK1+1
L=L+1
G0 TO 100
106 CONTINUE
NGR=1
RETURN
108 CONTINUE
NSGR{KK1)=M(L)
RETURN

END

Figure A-40 Subroutine GRAIL (2 of 2)
A-123



AOOO OO (aNel

*********##**##******##***********#*t***********t************#*****
SUBROUTINE FREQ
#**************#*********#********#********************************
SUBROUTINE TO COMPUTE THE ENCROACHMENT FREQUENCY EXPRESSED AS THE NUM
OF ROADSIDE ENCROACHMENTS PER MILE PER YEAR. ( FIGUTR 2 IN NCHRP 20-

COMMON / FRQNCY / ADT, EF

AVERAGE DAILY TRAFFIC FOR BOTH DIRECTIONS OF TRAFFIC

ADT=ADT*1000.
IF (ADT .LE. 3200.0) GO TGO 400
IF { ADT .GT. 3200.0 .AND. ADT .LE. 5500.0) GO TO 402

GO TO 404

400 EF = 0.001625 * ADT
GO TO 406

402 EF = 5,2 - (0.001739 * (ADT - 3200.0))
GO TO 406

404 EF = 1.2 + (0.0004113 * {ADT - 5500.01)
406 CONTINUE

RETURN
END

Figure A-41 Subroutine FREQ (1 of 1)
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SUBROUTINE PRCB

******t#***************f*******#**#*#**t**********************#**

SUBROUTINE TO COMPUTE PROBALITY OF A VEHICLE LATERAL OISPLACEMENT
GREATER THAN SOME OFFSET DISTANCE. ENCROACHMENT ANGLE EQUAL TO

11

DEG. (FIGURE 4 IN NCHRP 20-71}.

COMMON / PRCBTY / Y, PP
LATERAL OFFSET DISTANCE TO OBSTACLE [FT)

IF { Y .LE. 6. ) GO TO 400
IF { Y GE. 44, ) GO T0O 402

Y LESS OR EQUAL 6. PP=1

Y GREATER 44. PP=0

400

402

404

Y2=Y%%*2
Y3=VY%k%3

PP=99.0826+,74597%Y-,1616T6%Y2+.0021346%Y3
GO TO 404

PP = 100.0

GO TO 404

PP = 0.0

CONTINUE
PP = 0.01 * PP

RETURN
END

Figure A-42 Subroutine PROB (1 of 1)
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SUBROUTINE CCSTS
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SUBROUTINE TC COMPUTE ANNUALIZED COSTS TAKING INTO CONSIDERATION (1)

COSTS OF IMPROVEMENT, (2) NORMAL MAINTENANCE COSTS OF HAZARD AND IMPR
AND (3) REPAIR COSTS OF HAZARD ANLC IMPROVEMENT FOLLOWING A COLLISION.
COMPOUND INTEREST IS USED WITH AN ASSUMED INTEREST RATE OF 6 PERCENT

AND A 20 YEAR LIFE. REFER TO EQUATION ON PAGES 49 AND 50 IN NCHRP PR
20-7 BY MR. J.C. GLENNON FORMERLY OF TTI.

COMMON /7 INVENT / I, Jy NHy, LPl, LLy MES
COMMON / CINVNT /7 C1, C2, C3, C4, C5, C7, C8, C9y Cl10, Cl1l, Cl12,
: Ci3, Cl4, C15, Cl6, Cl1l7, Cl8y C20, C21, C24,

c25, C26, C27, C28, C29, C34, C35, C36, C37,
C3g, C39, C40, C41, C42, C43, C44%4y C45, C46y C47
e C30, C31, C48, C49

COMMON / CONSNTY /7 D, THETA, RAD, ANG, RSIN, RTAN, LIFE, RI

COMMON / HAZRDS / HIl, HI2, S1, SI1l, SI2, R, P, UPAY, PSUM, HIB,

* HIA

#* % 3 #*

INTEGER Cl1, C2¢ C3, C4,4 C54 Cl2, C13, C18, C20, C21, C42, C47

DIMENSION  C1({15,5), C2{15+5)s C3{15¢5), C4{1545), C5(15+5),
C7(15,5), C8(15,5), C9{(15,5), C10(15,5), C11(15,5),
C12(15,5), C13(15+5), Cl4{15,5}, C15(15,5), Cl6{15,5]),
ClL7(15,5)y C18(1545)s C20{1545)s C21(15+5)y C24(15,5),
C25(1545), C26(15,5), C27(15+5), C28(15v5’y C29{15+5),
C34{15+5), C35(15+5), C36{15+5}, C37(15,5), C38(15,5)

DIMENSION C39(15,5), C40(15+5)y C41(15,5), C42(15+5), C43{15:,5);,
C44(15+5)y C45(15,5)y C46(15+45)y C4T(15,5)

* » C30(15,5), C31(15,5), C48(15,5), C49(15,5)

DIMENSION SI{1S)y HI1{15,2), HI2{15,2)y SI2(15,5),y SI1(15,1)

#* RN R

3

INTEREST FACTOR
Al={1.+RI*,01)**LIFE
A3=RI*A1%,.01
A4={A1-1.) /A3
AS=1./A4
IF ( LL .EQ. 1 ) GO TO 100

ANNUALIZED COST OF IMPROVEMENT

Figure A-43 Subroutine COSTS (1 of 2)
A-126



[aReXe!

IF ( HI2(I,1) .GE. HI2(I,2) ) GO 7O 102

HINDX=HI2(I,2)
GO TO 104

102 CONTINUE
HINDX=HT2(I,1)

104 CONTINUE
CI=C{I,J)*AS5*HINDX/SI(I)
CF=CT(I,J)*AS5
R=CI+CF+C11(1,J)

P=R*A4
RETURN

ANNUALIZED COST OF HAZARD

100 CONTINUE

IF ( HIL(I,1) .GE. HI1l(I,2) } GOC TO 106

HINDX=HI1{I,2)
GO TO 108

106 CONTINUE
HINDX=HI1(I,1)

108 CONTINUE

CO=CB{I,LL+1)*ASXHINDX/SI(I}

R=CO+C10(T,LL+1)
P=R*A4
RETURN

END

Figure A-43 Subroutine COSTS (2 of 2)
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SUBROUTINE OUTPUT
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SUBROUTINE TO PRINT THE CUTPUT FROM THE COMPUTER PROGRAM,

3 3+ 3% #

3# 3¢ 3

*

*

DIMENSION

#* 3* 3+ 3 3 3 3t

#* % # ¥

COMMON
COMMON
COMMGN
COMMON
COMMON

NN NN

COMMON /

COMMON /
COMMON /

COMMON
COMMON
COMMON

N N N

INTEGER

INTEGER

TITLE /7 LIST

INVENT 7 I, Jy NH, LPl, LL, MES

DISTL /7 IDIST

ERROR]1 / MG, NMES

HINVNT /7 Hl,y H2, H3, H4, H5, H6&, HT, H8, H9, Hll, H12,
H13, H15, H16, HLT, H18y H19y, H20, H21l, H22,
H23y H24, H25, H26, H2T7, H28, H29, H30, H31,
H32s H33y H34, H35, H36, H37, H38, H39, H4D,
H4l, H42, H43, H44, HS50, HS51

CINVNT 7 C1, C2, C3, C4, C5, CT, C8,y C9, Cl0O, Cl1l, Cl2,
C13, Cl4, C15, Cl6, Cl7, C18y, C20y C21, C24, -
C2s5, C26, C27, C28, C29, C34, C35, C36s C37,
C38s C39, C40, C4l, C42, C43, C44, C45, C46, C4T
y C30, C31, C48, C49 _

CONSNT 7 Dy THETA, RAD, ANG, RSIN, RTAN, LIFE, RI

HAZRDS / HIl, HI2, SI, SIly SI2, R, P, UPAY, PSUM, HIB,
HI A : '

QUTPT1 / UPMTy PVAL, CE, LCl, IPRINT

NONHWY / NCONTR, MONTH, NYEAR

INFO / TYPE, CLASS

Hl, H2, H3, H4, H5, H6, H8, H9, Hll, H12, H13, H16, HL9,
H29, H30, H37, H38, H43, Hé44
Ci» C2, €3, C4, CS, C12, C13, Cl8, C20, C21l, C42, C47

INTEGER UPMT, PVAL, CE

INTEGER D

DIMENSION

DIMENSION

ISTRT, DIST

H1(15,1), H2{15,1)y H3{15,1)y H4(15,1), HS5(15,1),
H6(15+1)y HT(15,41), HBI15,1), H9(15,1), HL1Ll[15,1),
H12(15,1), H13(15,1), H15(15+1)y H16(15+1), H1T{15,1),
H18(15,1), H19(15,1), H20(15,1), H2L{15,1), H22(15,1),
H23(15,1)y H24(15+1)y H25{1541), H26(15,1), H27{15,1),
H28(15,1), H29(15,1), H30(15,1), H3L(15,1)y H32{15+1)
H33{15+1)+ H34(15,1), H35(15,1), H36{(15,1), H37(l5,1),
H38(1541), H39{15,1)y H40(15,1)y H41(15,1), H42(15,1),
H43(15,1) , H44(15,1), H50(15,1), H51(15,1)

CL{15+5)y C2{(15+5)y C3{1545)y C4{15,5)y C5{(15,5),
C7(15,5), C8{15,5)y C9{15+5)y C1l0(15+5)s C1l1(154+5),
Cl2(1545)y C13(1545)y C1l4{1545), C15(15,5), C16(15,45),
C17{15,5)» C18(15+5), C20(15+5)y C21(15,5), C24(15,5),
C25(15,+5), C26(15,5)y C27(15,5), C28{15+5)y C29(15+5)»

Figure A-44 Subroutine OUTPUT (1 of 6)
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DIMENSION

*
*

*

DIMENSION
DIMENSION
DIMENSICN 1

C34(15,5), C35(1545), C36(15,45), C37(15,5), C38(15,5)
€39(15,45), C40(15+5), C41(15+5)y C42(15,5)y C43(15,5),
C44(1545)y C45(1545)y C46{15+5), C4T(15,5)

vy C30(1545)y C31(15,5), C48(15+5)y C49(15+5)

SI{15)y HI1(15,2)y HI2(15,2)y S12(1545)y SILl(15,1)

MG (60,20) 4y IDIST(255)

H1(999), [H2(999), [H3(999), [H4(999), IH5(999),

IH6(999) 4 IGRP(999),IHBB(999) 4 IHI99(999 ), IHTT(999)

DIMENSION f
DIMENSION
DIMENSION
DIMENSION

C1(15,5), IC2(15,5), IC3(15,5)y IC4(15,5)
UPMT{15+5), PVAL(15,5), CE(15,5)

DI STRT{15,1)

TYPE(10,20)s CLASS(10,20)

REDEFINE HEADING OUTPUT VARIABLES FCR PRINT CONTROL USING LC1l AS

AC

5

3+ 3t 3 3t

OUNTER

IF(LIST .EQ. 0) GC TQ 2

GO TO 4
CONTINUE
WRITE(6,99)
WRITE(6,98)
WRITE(6,97)
MESAGE=0
[ERROR=100
RETURN

CONTINUE
KEY=0

IFIMES.EQ.27) GO TO 210
IF(MES.EQ.23) GO TO 210

IF(MES.EQ.0 .OR. MES.EQ.30) GO 7O 5
MESAGE=MESAGE+1
IF(MESAGE.NE.IERROR) GO TQ 5

MES=23
CONTINUE

M = LCl1

N =1C1l-1

IGRPIM) = H16(1,1)
TH2(M) = H2(I,1)

IH3{M)
NH3=H3(I,1)

= H3({1,1)

DIST=IDISTI{NH3)

IH1{M) = DIST

[H4(M) = H4(I,1)
IHS(M) = H5(1I,1)
TH6({M) = H6(I,1)
THTT{M) = HT{I,1)
IH88(M) = HS8(I,1)

IH99{ M) = H9(I.,1)

DISTRT{I,1)

= DIST

IF ( LC1 .EQ. 1 ) GO 70O 10

IF ( IH2(M)
TH1(M)
IHTT(M
TH99(M
IHS5(M)

«EQ. TH2({N) AND. TH3{(M) .EQ. IH3(N) .AND.
«EQe ITHL(N) .AND. IH4(M) .EQ. IH4&4(N) .AND.

) <EQ. IH77(N) .AND. IHB88(M) .EQ. IHBB(N) .AND.
} «EQ. IH99(N) .AND.

«EQ. THS(N) .AND. IH6(M) .EQ. IH6{(N)) GO TO 12

IF(MES.EQ.24 .AND. NH.NE.l1) GC TC 12

‘Figure A-44 Subroutine OUTPUT (2 of 6)
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10 CONTINUE
KEY=1
TH7 = H7(1,1)
IH8=HB8{I,1)
IF(THB.EQ.O0) IH8 = 10
IH9=H9({I,1)
WRITE(6+100) (TYPE(IHBK)sK=1413), (CLASS(IH9,K)},K=1,413),

* H2(I,1)y H3(I,1}y DISTRT(I, 1),
% H4(1,1)y HS(I1,1), H6(141)s IHT7, LIFEy RI, MONTH,
* NYE AR

WRITE(é6,101)

WRITE(6,102)

12 CONTINUE
IMPROVEMENT CODING .

ICODEL = Cl2(1,J)
GO TO ( 14, 15, 16, 17 ), ICODEL
14 CONTINUE
ICODE2 = C13(I,J)
G0 TO ( 18y 19, 19, 19 ),ICODE2
18 ICODE3=C20(1,J)
ICODE4 = 0
G0 TO 22
19 ICODE3 = 0
ICODE4 = 0
GO TO 22
15 CONTINUE
ICODE2 = C18(1,J)
ICODE3 = C20(1,4)
GO TO ( 20y 21+ 20, 20 ),ICODE2
20 ICODE4 = 0
GO TO 22
21 ICODE4 = C21(1,d)
GO YO 22
16 CONTINUE
ICODE2=CL8(1,J)
ICODE3 = 0
 ICODE4 = 0
GO TO 22
17 ICODE2=0
ICODE3=0
ICODE 4=0
22 CONTINUE
ICI(T,d)
1C2(1,4)
1C3({1,J4) = ICODE3
IC4(1,J) = ICODE4
IF ( H6(I+1) .EQ. 1 ) GO TO 24 S
IF ( H18(I,1) <EQ. 0.0 ) HL8(I,1) = HI7(I,1) - ( H24(1,1)/5280.)
GO TO 25
24 IF ( H18(I41) .EQ. 0.0 ) HIB(T,1) = HIT(I+1) + { H2411,1)/5280.)
25 UPMT(T,J) = UPAY |
PVAL(T,J) = PSUM
TH16=H16(1,1)
IF(LCl .EQ. 1) GO TO 28
IF(NH .EQ. 1 .AND. KEY .EQ. 0 .AND. LP1l .EQ. 1) GO TO 26
IF(IGRP{M) .NE. IGRPI{N) .AND. KEY .EQ. 0) GO TO 26

Figure A-44 Subroutine QUTPUT (3 of 6)
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GO 10 28
26 CONTINUE
WRITE (6,103)
28 CONTINUE
IF { H1S(1,41) .EQ. 2 ) GO TO 40
H29(I,1)=0
H30(1,1)=0
40 CONTINUE
’ DO 50 L=14NH
IF{C12(LyJ) JNE. 4) GO YO 51
50 CONTINUE
IF{I .EQ. NH) GO 7O 206
51 CONTINUE , ,
IF(MES .EQ. 30) 6C TO 202
N0 200 IN = 1,NMES
IF ( MES .EQ. IN ) GO TO 204
200 CONTINUE
IF { TPRINT .EQ. O ) GO TO 203
IF ( IPRINT .EQ. 1 ) GO 710 201
IF({IPRINT .EQ. 2) GO TO 205

- 201 CONTINUE

el

ICT=C7{1,J)

M=J-1

WRITE (6+1086) HL(Is1}, HLL{I,1)y HI2¢I,1), H29(1,1}y H3O0{I,1),
* STI{I41)y HI3(1,y1)y HIG{I,1)y HLI7(Is1)y H1B(I,1), M, ICL(I,J),
* IC2(1,3), IC3(1,4)y IC4(I,4), SI2(1,J)y ICT, PVAL{IsJ)
* UPMT(I,J)y CE(1.+J)

LC1=LC1l+l

RETURN

202 CONTINUE
IN=30
M=J-1
WRITE(6,107) HI(I,1), H11(I,1), H12(I,1), H29(I,1)}, H30(I,1),
* ST1(I,1)y HI3({I,1)y H16(I,1)y H17(1s1)y HIB{I,1)y, M, IC1(I,J),
* IC2(1,J4), 1C3(1,J), ICa{I,J)y (MG(IN,IM),IM=1,20)
LC1=LC1l+1
RETURN

203 CONTINUE
IC7T=C7T({1,J)
M=J-1" _
WRITE {(6,108) H1(I,13, HLL(T,1)s H12{I,41)y H29(I,1)y H30(I,1),
% STI(Ie1)y H1I3(I,1), H16(I 1)y HLT(TI,1), H1B{I,1l), M, ICL(I,J),
* IC2(14J),y IC3(1,J)s IC4IL14J), SI2(I4J)s ICTs PVAL(I,J)y UPMT(I,J)
LC1=1Cl+1
RETURN

204 CONTINUE
M=J-1
PRINT *%x&k%%k ON ERROR MSG
IF{ STi{T141).tTe0.1 ) SI1(I,1)=99999,9 : :
WRITE (6,109) H1(I,1), HLLIC(I,1)y H12{I,11}, H29(I11)1 H30{1,1),
%* SI1{I,1), HI3(I,41)y HLO6{I 1)y H1T(I,1), H18(Is1)y My ICL(I4Jd),
* IC2{1,4J), IC3(1,J),y IC&(I,4), IN
LC1=LC1+1 :
IF{T +EQ. NH)} WRITE(6,103)

Figure A~-44 Subroutine OUTPUT (4 of 6)
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RETURN

205 CONTINUE

ICT=C7{I,J)

M=J-1 :

WRITE (64112) HLI(I,1)y HIL(T41)y HL2(I+1)y H29(Is1l)e H30(I,1),
* STL1(Is1)y HL3(I41)y HLO(I91)s HLT(I,1), HIB(I,1)y My ICL(T4J),
* JC2(T14d)y IC3(I4J)s IC4(TI4d)y STI2(1ed)y ICT,y PVAL(IsJ)y UPMT(IL,J)
LCl=LC1l+1

RETURN

206 CONTINUE
M=J-1
WRITE(6,113) H1{I,1)s H11(1,1), HL2(I41)y H29{I,1), H30(I, 1),
* ST1(I,1), H13(I,1)y HLO(I 1)y HLT?(I,1), HIB{I, L)y M, ICL(I+J),
* IC2(1+Jd),y 1C3(1,0)y IC4(1,4)
tCl = (Cl+1
RETURN

210 CONTINUE :
WRITE ( 64110 ) (MG(MES,IM), IM=1,20 )
RETURN

FORMAT STATEMENTS

99 FORMAT(1HY, ///77//7//+7T46, *A COST-EFFECTIVENESS PRIORITY APPROACH!
*y/9T64y *FOR'4/,T41, 'ROADSIDE SAFETY IMPROVEMENT PROGRAMS ON FREE
XWAYSY///+T60 4 'AUGUST 1973',////+T725,'RESEARCH SPONSOR AGENCIES--
*TEXAS HIGHWAY DEPARTMENT (PROJECT Ol1)'4/, TS53, *FEDERAL HIGHWAY A
*DMINISTRATION (PRCJECT 1-12)°, /7,741, *PROJECT MANAGERS
¥-- MR. PAUL TUTT,P.Ee*y /4y T60, '"MRs ED SMITH,P.E."*,

* /o T60y 'MR. ED KRISTAPONIS,P.E. (FHWA)® v//+T25, *RESEAR
#*CH CONDUCTED BY—— TEXAS TRANSPORTATION INSTITUTE (PROJECT 2011)',
* /) '

98 FORMAT(T35,'PRINCIPAL INVESTIGATOR-— DR. DONALD WOODS+P.E.'/y
* T41, *STUDY SUPERVISOR-—- MR. GRAEME WEAVER,P.E.',
¥ [/ o T35, 'COMPUTER PROGRAM LOGIC—— DR. EDWARD POSTsPeEe'y//,

* T37, *COMPUTER PROGRAMMERS-—- MR, SHING-TAK CHEUNG (C.E. GRADUATE
*STUDENT)',/+760, *MR. CHARLES HETHCOAT (C.E. GRADUATE STUDENT)',/,
* T60y *MR. RICHARD PETERSON (C.E. GRADUATE STUDENT)*,/)

97 FORMAT( T25, *COMPUTER FACILITIES AND PROGRAM*', 7/, T35, 'LOCATION
*— TEXAS AEM UNIVERSITY', /, T35, *TYPE-- IBM 360765,

/+ T35, 'CORE REQUIRED-— 380K (0S WATFIV)', ,

/9y T35,'COMPILE TIME (APPROX)?',

T59, '= 0.5 MINUTES?',
' /9 T35,'EXECUTICN TIME (APPROX)*, T59,
'= 0.01 MINUTES/HAZARD?, "

/+ T35, *NUMBER OF SUBROUTINES', 759, *'= 37¢ o )

3 3¢ 3¢ 3¢ 3

100 FORMAT( 1H1l, 750, 'C 0O S T EFFECTIVENESS PROG
* R A M*y //y T64, 'TYPE HIGHWAY =%, T79, 13A4, /, T54,
* 'HIGHWAY CLASSIFICATION =%, T79, 13A4,//, ,
* 1765, 'HIGHWAY NO =', 15, /, T66, *COUNTY NO =?', IS5,
/3764, 'DISTRICT NO =%, IS5, /y T65y '*CONTRCL NO =%, IS5, /,
¥ T65, *SECTION NO =%, IS5y //,y T56, 'RECORDING DIRECTION =1, 15,
%* /9 T659 *ADT (1000) =" 15, /9 T719 *LIFE ='9 151 '(YRS)'y
¥ /oTOETH'INTEREST =',F5,1'(PERCENT)}*"y/,T71,'DATE =',13,
% TBI' "'9 TBZ' IZ' / )

Figure A-44 Subroutine OUTPUT (5 of 6)
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101 FORMAT ( T26, 'H A 2 A R D'y 782y 'I M P R 0 v
* E M E N TY // T2, 'HAZARD*y T10, 'IDENT', T17, *'DESC*,
* T26y 'END', T33, *SEVERITY', T43, '0OFFSET', T51y *'GROUP', T59,
i% 'MILE-POINT®, T78, *IMPR*, T84, 'IMPR', T90, *SEVERITY', T100,
‘% 'FIRST'y T107, 'PRESENT', Tl16,s *ANNUAL', T126, 'COST® )

C 4
102 FORMAT ( T4, 'NO', T1ll, *CODE', T17, 'CODE', T23, *TREATMENT?',
"% T34, 'INDEX', T44, *'CODE', 752, 'NC', T59, 'BEG', T67, 'END',
. * T79, *ALT', T84, *'CODE', T9l, 'INDEX', T10l, *COST', T108,
* YWORTH'y T117, 'COST', T124, 'EFFECTIVE' / T23, 'BEG', T29,
* 'END', T126y *VALUE' /,T10l, *($)', T109, '($)*', T1ll6, *($/YR)®
x 47)
C .
103 FORMAT(/)
C v
106 FORMATY ( 73, 14, T11, 12, T18, 12, T24, I, T30, I1, T35, F5.1,
* T45, 11, 151, 14, 757, F7.34 T654 FT.3, T80, I1l, 783, [1l, t'-1,
* 1y -0y Ily -0, 11, 192, F4.1, 199, 16, T1lO7, 17, Tll6, 16,
ek T124, 19,7 ) :
C : ,
107 FORMAT { T3, 14, T11, 12, T18, 12y T24, Ily T30, Ily T35, FS5.1,
¥ T45y 11y TS51, 14, TS57Ty FT.3, T65, F7e3, T80, I1l, 7183, 11, '-?,
* 11, -7, J1ly ¢=", I1ly, T92, 10A4,/.,7T92,10A4,/)
C .
108 FORMAT ( T3, 14, T11, 12, T18, 12, T24, I1, T30, Il, T35, F5.1,
* T45, 114 T51, 14, 757y FT.3, T654 FT.3, T80y I1l, T83, 11y *-?,
* Tly "—%y Ily *-', Ily 792, F4e.ly T99, 16, T107, ITy T1ll6, 16,
% T126,4'GRCUPY) T L
109 FORMAT { T3y I4, T11, 12, T18, 12, T24, 11, T30, Il, T35, F5.1,
* T45, 11, 751, 14, 757y F7.3, T65, F7.3, T80, I1l, 783, I1l, *-?,
* T1l, =%, I1l, "=, 11, T92, t¥kkkXERRQOR*%%%k%k SEE ERROR MESSAGE NO.
o kv, 12 )
C
110 FORMAT( ///, 150, 20A4,//7/)
C v ‘
112" FORMAT ( T3, 14, TIil, 12, T18, 12, T24, Ily T30, Il, T35, F5.1,
* T45, 11y T51, 14, 757,y FT7.3y TH65, F7.3, T80, Il, 783, 11, t'-¥,
* J1ly *=%y I1ly *-*, Ily, T92, F4.ly T99, 16, T10T, 17, Tll6, 16,
¥ Tl124, 'END GROUP'y / ) : S
C

113 FORMAT ( T3, I4, Tll, 12, T18, 12, T24, 11, T30, I1l, T35, F5.1,

¥ T45, 11y TS51y 14, T57y F743e T65, FT.3, T80, 11, T83, I1, '-*,

* T1ly "= Ily *—%y Ily T92, '"#%%%%%NC IMPROVEMENTS RECOMMENDED#* %%
. %, /) S o )

(END

Figure A-44 Subroutine OUTPUT (6 of 6)
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