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hbstract

-This manual describes a suite of computer programs that identify and
evaluate treatments for hazardous roadside utility poles. The program
PRANK is used to identify the hazardous poles in the set of poles that

is input to it. The program POLFIX is used to evaluate feasible
treatments to a small. group of utility poles. The cost of each treatment
is compared against the expected benefits accruing from a decrease in
accident frequency and/or severity. Included in this manual are detailed
User Instructions and examples of the program use.

NOTE :

This report is disseminated in the interest of inforwaticn exchanaqga.
The views expressed are those of the author(s) and do not necesaxvily
represent thosc of the Commonwealth Government.

The Office of Road Safety publishes two series of ruports resulting fron
inLermnal resecarch and external research, that is, rescarch conidncted on
behalf of the Office. Internal research raports are identiricd by OR
while external reports are identified by CH.
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APPENDIX E EXAMPLES OF PROGRAM USE

E.1 An example run of PRANK
This section includes a copy of the prepared data and the

output report. The input forms for this run may be found
in Section 3. as figures 3.4, 3.5, 3.6, 3.7, 3.8 and 3.9.

A0FTHYNYYHE  LISER MANUAL FOR A FOLE ACCIDENT FEMEDIAL FROGRAM

EOFTH 4. 36 . BRaE3EYe o 2

AMHT 18F0- REFORET 281 FAGES EAST OF PAGE 1. CAHSE STUDY MUMEER 1.
cHMNI 1 5 5 82 U1l vyEasdco 2 18 40 10
AMNT caFGx FEFORT 285 PAGE: EAST OF FAGE 1. CARSE STUDY HNUMEER £
=MHI oo 48 125B06d4 & 7o Hd

iMIMI ZOFOM REFORT 285 PAGES EAST OF FAGEL. AEBOYE FOLE RS MJIMI
2MIMI 30 4 = letebed 0. 7VS Fo4 Y-2 & T iz

AMIMF 48HIGH ST z@éGM SE OF MAIN AYE UTORIA CITY.

ZMIMT 46 4 3 1534645 4 16 M- 5 TS=eas Y b

1MINI SOSMITH ST z6M WEST OF BROMN ST SUBUREIAR

ZMINE S8 &5 ShE. Y5 e o 1. @

Prepared Input Data
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RELATIYE RISHS EY POLE CAHTEGUORIES

MHI
MINI
MJIMI
HMJIMI

REFORY SORTED EB'Y
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¢}
v
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HUMEEFR (FF ARCCIDEHTE

INCLUDE RECORDED ACCIDENTS

SHID TEETER
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POLE/SECOND TRIAL PROBABILITY @ Ba37

FREINT STAMDARD DEYIARTIONS
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Br
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F
@ 2o
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MHTI
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USER MANUAL FOF A FOLE ACCIDENT REMEDIAL FROGRAM

UTILITY POLE EXPECTED FACCIDENT FREZULTS

LOCATION: FO¥ REFORT 331 FAGES EAST OF FPAGE 1. CARSE STUDY HUMEEFR L

CONSTRUCTICON: RIGID BASE STEEL USAGE: LIGHTING
TOTAL RELATIVE RIGK 142 24 DEGFREE OF SHIELDIMNG 10

SITE YARIAELE VALUE FELATIVE FISK
AEZOLUTE MAMIMUM CURYATURE G o120 211
ARDT 17T00 1. &4
SHID TEST 47 1. S
LATERAL COFFEET G EO 1. 3
WIDTH 1. <4 - 1. 2
DISTANWCE FROM CURVE START 116 i 1z
FOLE ON INSIDE OF CURVE ouT 1 A%
FAYEMENT DEFICIENCIES CORF c 0o
SUFERELAYATION EAD 1. efs
LOCATIOH: FOX REFORT 283 PAGES ERST OF PRGE 1. CATE STUDY HUMEER 2.
COANSTRUCTIOHN: RIGID RASE TIMBEK USAGE: ELECTRICAL CONDLICTOR
TOTAL RELATIVE RISK & 1k DEGFEE OF SHIELDIHG @
SITE VRRIABLE VALUE FELARTIVE RISK
ABSOLUTE MAXIMUM CURVATURE ¢ oopd 0. €0
ARDT 12560, 1. 94
SKID TEST 64 0. Fa
LATERAL OFFSET 7% 1. 2=
WIDTH UNSF 1. @6
DISTANCE FROM CURVE START UNZIP 1 GG
FOLE ON INSIOCE QF CURVE UrEF i @0
FAVYEMEHT DEFICIEMCIES HEOMHE | 23
SUPERELAYATION UHSF 1. aG

LOCATION: FOX REFORT 385 PRAGES EAST OF PALEL. AEBOYE FOLE AS MJIMI

CONSTRUCTION: EIGID BAZE TIMEBER USAGE: ELECTRICAHL toNDLICTOR
TOTAL RELATIVE RISK o iz DEGREE OF SHIELDING O
ZITE VYRRIAEBELE WAHLUE FELARTIVE RISH
AADT BRCATIEI N B, &E
SWID TEST &4 B €5
LATERAL COFFZET < ] 1 42
WUIDTH 7.4 0 &
THROUGH EOARDUAY DIWIDED YES G 5o
GRADE 3¢M UFSTREAM OF INTERSECTION -2 L4 1

INTERZECTION TYFE TEE o7
RADTAL DISTRHNCE FRGM INTERSECTION = i 0O

P
PRGE 1«

24-HJV-B8

HUMBER 10G
EXFECTED ACCIDENTS F. A
STANDRRD DEVIATION = 0. 38

a. 537er

HUMEBEF, ch
EXFECTED ACCIDENWTS F/A
STRNDARD DEVIATICON = QA @0

8, eesz3

HUMEEFR: Zio
EMFECTED RCCIDENTS F./R
STAHDARD DEYIATION = e 00

2. 22aan

_06-.



USER MANUAL FOR A POLE ACCIDENT REMEDIAL PROGFAM FAGE

MIMJI

MINI

UTILITY FOLE EXFECTED ACCIDENT RESULTS 24-HOV-EB
LOCATION: HIGH ST =@eM €E OF MAIN AYE UTOPIA CITY. NUMEEF: 40
CONSTRUCTION: RIGID BREZE TIMBER USAGE: LIGHTING & CONDUCTOR  EXPECTED HCCIDENTE Fo R @. e1893
TOTAL RELATIVE RISK 5. @1 DEGFEE OF @ STANDAFD DEVIATION = @ oz
SITE VARIAELE VALUE KELATIVE RICH
ARDT 15340, @ oz
SKIl TEEST a4 1 1%
LATERAL CFFSET o. 20 1. z&
THROUGH ROADMWAY DIVIDED Ho 1. o _
GRADE 26M UPSTREAM OF INTERSECTION -1 56 o 56T L X
INTERSECTION TYPE TTL 1. G
AADT IHTERSECTING ROADLIF 5500 o €z
INTEFSECTING FORDHAY DIVIGED £s 1. 60
TERFFIC LIGHTE wEES
LOCATION: SMITH ST 26M WEST OF BROWM ST SUBUREBIA. NUMEBEF 50
CONSTRUCTION: RIGID BRSE CONCRETE USAGE: LIGHTING EXFEGTED ACCIDENTS F/A B. 00153
TOTRL FELATIVE RISK 0. 42 DEGREE OF SHIELDING @ STANDARD DEVIATION = o eo
SITE VARIABLE YALUE RISK
ABSOLUTE MAXIMUM CURYATURE 0. Eaen 0. €0
FOLE OH INSIDE OF CURYE UNSP 1. 00
SKID TEST sa 2. 94
LATERRL OFFSET o 75 1. 46
WIDTH €@ o5 .
GRADE FOM URSTREAM OF FOLE 1. @ 1 6% .

_I6-.



USER MARNUAL FOR A FOLE ARCCIDENT REMEDIAL FPROGRAM

UTILITY FOLE RISKS SORTED BY EXPECTED ACCIDENTS

LOCATION: FOX REFORT 381 PAGES EAST OF PAGE 4. CASE STUDY MUMEEF 1.
CONSTRUCTION: FIGID BASE STEEL UZRAGE: LIGHTING
TOTAL RELATIVE RISHK 142, 24 DEGREE OQF SHIELDING 1é

LOCATION: HIGH 5T g@&M SE OF HAIN AWE UICQRIA CITY
CONMSTRUCTION: FIGID BATE TINGCR USAGE . LIGHTIHNG & CQHIWTOR
TOTHL RELATIWVE RIGK S el MEGREE OF SHIELDING 8]

RCCEFPTED RECORDS
ERROR RECOFRDS
TOTAL RECORDS

tnau

HUMEER 10
EXPECTED ACCIDENTE FrA
STAHDARD DEYIATICOH «=

HUMBER 40
EWFERLTED ACCIDENWIS FoRA
STARDAFD DCVIATION =

_26_
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An example mun of POLFIX

This section includes a sample batch of input forms, a copy of

the prepared data and the output report.

Note that usage of the

input forms results in a large amount of paper being used. When
the user is familiar with the package he may elect to code directly
onto coding forms.

L0FETH LIECF MAHLUEL F O H FOLE RCCLLEHT RENEL AL FRUGEHN

EOFTH 10 DEL

1=1ITE v [rabd o TLLE,  ShiIlW 2T 1.0 FrA:-Y oF JunkCbz =
ADMNI 1 % O i SELIUTH [ FEic T

IBMHT T & & & el SGUESemndt B oFSip

NI S 3 5 5 LoLLZnUERea0ed0 O Dol of

1TFET 1 T FELOCHTL RLL FOLES TO A LATEFAL OFF ZET OF & &M
ZTFET! =

ATEFF T 1 PR

ATEFF T & ==

1TEFF T 3 =5

1TFRT & ComdiE 1 FuLEs 2 AND F TO WRAP HFODEG CORESIRICTIO0N
ETPRT1SE00 ¢

ATEFF T & &

ATEFF T = &

1FFRT & COHYERT FERMATLING FOLE TO HRAF EFOUNG

ETFRTA S5 1

ATEFF T a1 %

Prepared Input Data




.................................. . - POL-1
OPTIONS
[iTopldx) -94-
HEADING TOR CUTPUT .
g 4 L £) o>
6 16 26 16 46 56
RELATIVE RISK BY POLE CATEGORIES
o [TF]
1 o
MAJOR ROAD MINOR ROAD MAJOR/MAJOR MAJOR/MINGR
NON INTERSECTION NON INTERSECTION INTERSECTION INTERSECTION
6 11 16 21
, .
. SKID TESTER
ACCIDENT INTEREST B'= BPS RANK BY B/C RATIO = B
FACTOR RATE S = SCRIM ‘RANK BY NPV
SOOI (To[- 1o]
26 14 . 38 39
PRI}h' POLE DESC. . PRINT TREATMENT
YorN " EFFECT DETAILS
. [m
UTILITY POLE SITE TREATMENT PROGRAM POL-2
SITE DESCRIPTION FORM
. SITE NXBER STITE BUDCET .
AEenn HERE] mm (7] N
1 6 10 12 18

- _ SITE DESCRIPTION

RABCEAEARAGRINTAAEaRSNAGERDE R NNREGEENGRONARSARAERNENGSERR
18 29 ' I 49 59 .89




1

UTILITY_POLE SITE- TREATMENT PROGRAM POL-§

e il I T i ey At i g o,

MAJOR ROAD NON- INTERSECTION POLE DESCRIPTION

11 oluig]y] ' ~95-

POLE ON INSIDE(N) DISTANCE

SITE FOLE _ | . MINIMM RADIUS ~ OR OUTSIDE  (U)  FROM CURVE
MMBER . . NMBER CONSTRUCTION _USAGE OF CURVE OF CURVE " START
(TTE O] W [0 M ([T uE LTT]
6 10 12z 13 15 17 18 : , 22: 23
SUPER- - ' PAVEMENT

ELEVATION SKID LATERAL ROAD . DEFICIENCIES

OFFSET N,T,D,0)

TEST - WIDTH
0 bRl [ [TolRl] REE] L]
21 34 39 i

32 43 LY

50 - 51 56 57

OO 0 Oog O o O

UTILITY_POLE SITE_TREATMENT PROGRAM POL-S

MAJOR ROAD NON- INTERSECTION POLE DESCRIPTION

HEREn

1

POLE ON INSIDE(N)  DISTANCE

SITE POLE _ MINIMM RADIUS  OR OUTSIDE  (U)  FROM CURVE
NUMBER MMBER. CONSTRUCTION  USAGE OF CURVE OF CURVE START
(=@ (@ W | ERAn [ lele]
6 -10 12 13 15 17 18 : 22 23

SUPER- PAVEMENT

ELEVATION SXID LATERAL ROAD - DEFICIENCIES

(Forl) AADT TEST OFFSET WIDTH N,T,D,0)

' |1|S‘[o|olo| I#]<] | [O|-|7|S‘|_ (112} ]s] D

26 22 32 34 39 43 " 43

IDIJ 0o ooE oo IID o




"UTHLITY_POLE SITE_TREATMENT PROGRAM oLt
MAJOR ROAD 'NON- INTERSECTION POLE DESCRIPTION
BEmRR B
POLE ON INSIDE(N)  DISTANCE
SITE - POE o MINIMM RADIUS ~ OR OUTSIDE  (U)  FROM CURVE
NIMBER . MMBER  CONSTRUCTICN USAGE OF CURVE OF CURVE START
EERGEENCEN BRGNS NEEEn [ - [1T2]e]
6 RS VIS VAR £ 15 17 18 . 22 23
SUPER- ' PAVEMENT
ELEVATION $KID LATERAL  ROAD. DEFICIENCIES
(F or-1) AADT . TEST- OFFSET WIDTH N,T,D,C)
[~ RIellel [He)l [Id.17<) [IAIs] [J
26 7 - 3z 34 39 43 ai
45 - - SOD 51 - 56 57 . 60
UTILITY POLE SITE TREATHENT PROGRAM s
TREATMENT DESCRIPTICN
. ALTERNATIVE ' TREATMENT
' HUMBER CODE
el pfp [, (1] N [ Z] N
! ° 8 - 9 11
DESCRIPTION OF TREATMENT
UArlelttolc[af o el TaltTaf Tolok T [T Te0 1] -1 1A m‘lflf]«lf[t[_l—idﬂﬂhh[ﬂ SARENGEENENR
12 2 32 - 42 52 - 62
{zlr[e[r]7]
]
SERVICE CAPITAL . NUMBER OF ANNUAL

LIFE COST/UNIT UNITS

6

COsT
N |NERNEEN [ENEER (TTTT]
-8 ' o - 15 20



mmmtfsmmnmpw - PoL-4
TREATMENT EFFECT FORM
o Only fill in fields that have changed
READD | ;
1 : -97- Y
: POLE ON INSIDE(N)  DISTANCE
SITE .. POLE _ MINIMM RADIUS  OR OUTSIDE  (U)  FROM QURVE
NLMBER . CONSTRUCTION  USAGE OF CURVE OF CURVE START
NENE EIZ] l ED (1] m EEED O HER
6 .10 : 15 17 22 23
SUPER- PAVEMENT
ELEVATION SKID LATERAL ROAD - DEFICIENCIES  ROADWAY 1
(For ) AADT TEST FFSET D (N,T,D,C) DIVIDED
0 [T - OfEds OO 0 U]
26 21 32 14 39 . 43 43

'INI'ER.SECI‘IGI

AATIT
INTERSECTION INTERSECTING ROADWAY RADIAL DISTANCE INTERSECTION CONTROLLED
' GRATR TYPE(X or T) ROADWAY DIVIDED FRCM INTE.RSECI‘_IEN. BY ‘IRAFFIDCLIG-H‘S
45 50 51 , SGD 57 . 60
UTILITY_POLE SITE TREATMENT PROGRAY POL-4
TREATMENT ‘EFFECT FORM -
: . Only fill in fields that have changed
1 f]
B POLE N INSIDE(N) DISTANCE
SFTE .. POLE MINIMM RADIUS OR QUTSIDE (u) FROM CURVE
NUMBER : CONSTRUCTION USAGE OF CURVE QF QRVE START
11 [7] EEJ l RENENN NEEEN O HER
b . : 13 15 17 18 22 23
SUPER- . PAVEMENT
ELEVATION SKID LATERAL ROAD DEFICIENCIES ROADWAY 1
(For ) AADT QFFSET . WIDTH (N, T,D,C) DIVIDED
D DI]I) ED Lr sl [I111 ] O
39 - 43 43
AADT _ immsacr:m
INTERSECTICM INTERSECTING ROAIMAY RADIAL DISTANCE INTERSECTION CONTROLLED
TYPE(X ar T) ROADWAY ) DIVIDED FRCM INTERSECTION, BY TRAFFIC L;Gﬂ‘S
45 56 57 . 60




UTILITY POLE SITE TREATMENT PROGRAM - POL-4

TREATMENT 'EFFECT R)m;'— ’ .

Only £ill in fields that have changed

(1] e[ ¥fr]:

1 -98-
; POLE ON INSIDE(N)  DISTANCE
sm-: m _ MINIMM RADIUS  OR OUTSIDE (1) FROM CURVE
_ - CONSTRUCTION USAGE . OF CURVE OF UJRE]E START
'_ - ‘13 15 17 22 23
SUPER- ' PAVEMENT
ELEVATICN SchD LATERAL ROAD - IEFICIENCIES = ROAIMAY 1
(Forl) AT OFFSET . WI1DTH (N,T,D,0) DIVIDED
EEEDZI [II [(TTA1s] [ ] [J
26 34 ) . T .43 45
iNI‘ER.SECI‘ICN
INTERSECTION mmcrmc ROADWAY RADTAL DISTANCE INTERSECTION CONTROLLED
TYPE(I or T) ROADMAY - DIVIDED | FROM INTERSECTION:  BY TRAFFIC LIGITS
s ' ' s[tsj 57 60
TILITY POLE SITE TREATIENT BROGRAM - poL-3
TREATMENT DESCRIPTION
' _ ' . ALTERMATIVE ) TREATMENT '
: HGBER CODE
Lz [elRTD) W S B 1] N
1 ‘ .6 8 - 9 ' 11
DESCRIPTION OF TREATMENT
[Elanlelnlﬂ lﬂlﬂlL]fLL [ lan (2} VA>T T [ s e felo el T ol el IA] d dr{r]ofd l [[TTTTTIT

12 .22 32 - 42 52 i

Lzlz TR [T]
1 : )

SERVICE - CAPITAL NWMBER OF ' ANNUAL
LIFE ; COST/NIT - UNITS ' CosT

- [T TT1] ENNEE R R RE NS
| e | .




UTILITY POLE SITR TREATMENT PROGRAM POL-4 "

Only £ill in fields that have changed

ARARRE | :
1 - ' -99- -
: POLE ON INSIDE(N) DISTANCE
SITE .. FPOLE : MINIMM RADIUS - OR QUTSIDE w FROM CURVE
NMMBER = .  MMER, CONSTRUCTION OF CURVE OF CURVE START
(11771 [ W [Jg II] IIED O (1T
6 .1 12 ‘13 15 17 22 23
SUPER- ' PAVEMENT
ELEVATICN SKID LA'I'ERAL Rmn DEFICIENCIES  ROADWAY 1
(Far U) AADT : (N,T,D,C) DIVIDED
El l_l_l_l_L_l I_I_l IIIID EIID ] L]
.43 43
* -
AADT INTERSECTION
INTERSECTION INTERSECTING = ROATMAY RADIAL DISTANCE INTERSECTION CONTROLLED
" GRADE TYPE(X o1 T) ROADWAY . DIVIIED ' FROM INTERSECTICN.  BY mm:lI:c' LIGHTS
{5 '--.scl)j 51 ' 56D : 57 . 60
UTILITY POLE SITE TREATMENT PROGRAM POL-4
TREATMENT EFFECT FORM
. Only fill in fields that have changed
GIdelelr] | E
1 ' |

POLE ON INSIDE(N) DISTANCE
MINIMM RADIUS  OR QUTSIDE  (U) FROM CURVE

SI'I'E .. Pou-:
STRUCTION USAGE OF CURVE OF CURVE _ START ~
l=ll i B EIEI B 01 J L]
) Y 15 17 18 22 23
SUPER- ' PAVEMENT
ELEVATICN SKID LATERAL ROAD - DEFICIENCIES  ROADWAY 1
{For U) AADT OFFSET . WIDTH (N,T,D,C) DIVIDED
CI |l|||| [ll I_HTH HEEE B O
39 : 43 43
_ mjm
INTERSECTION INTERSECI‘ING ROADHAY RADIAL DISTANCE INTERSECTION CONTROLLED
TYPE(X or' T) ROADWAY DIVIDED FROM INTERSECTION:  BY TRAFFIC LIGHTS

56 . 57

}ZEDIJ b oo p oo o




TREATMENT DESCRIFTION

- " POL-3

-100- '
ALTERNATIVE : TREATMENT
' ' MUMBER . CODE .
1 o 6 8 - 9 ' 11
DESCRIPTION OF TREATMENT .
{elolsd vle el -Iate bl als L1 e T[T ol [1d Ap] Taldoldde] 11 11 III CTTTITTITTIOTTTITN
12 22 32 - 42, 52 . 62
L2fr TPl 1]
1 : ' )
SERVICE CAPITAL . NUMBER OF ANNUAL
LIFE COST/WNIT NITS cosT
nGh EFRIT11] InEEEE (TTIT]
. -.6 "8 : . . 15§ 20
' UTILITY POLE SITE TREATMENT PROGRAM POL-4
TREATMENT EFFECT FORM
o Only fill in fields that have changed
1] e[ Fle]
1 -
: POLE ON INSIDE(N)  DISTANCE
SITE - . . POk MINIMM RADIUS  COR OUTSIDE  (U)  FROM CURVE
MMBER -~ NUMBER, CONSTRUCTION  USAGE OF CURVE OF CURVE . START
(IT117] R [ (O m (T [ (L[]
6 10 12 ‘13 15 17 18 : 22 23
SUPER- PAVEMENT
- ELEVATION SKID LATERAL ROAD . DEFICIFNCIES  ROADWAY 1
[(:F] or U) AADT _ TEST OFFSET . WIDTH (N,T,D,C) DIVIDED
26 27 12 34 33 . 43.El 43
, AADT im—:nszcnm
INTERSECTION INTERSECTING ROADHAY RADIAL DISTANCE INTERSECTION OONTROLLED
- GRADE TYPE(X or T) ROADMAY DIVIDED FROM INTERSECTION:  BY TRAFFIC LIGHTS
45,-_ ' 50 51 - 56 57 60



SR

UTILITY FOLE SITE TREATHMENT FFGGEEN1

FOLHMTIVE RISy 70 ATCTOENT FARCTUR
FULATIVE RTSE vy POLL CETLGORY . ¢iniX
MTHI
MIMT
= 1T

THTEREST RATE

EVE4 URTE ALTERHATIVES &

VIl TESTER

FREINT FOLE DESCRIFTIGONS

FRINT TFTERTHCHUT EFFECT CETARILS
FFTHT STRHDARD DEYIATIONS

rrue

23=-DEC-T0
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ok vl e FUR A Ul Hoodbeo l RefelaHe B R UaRke FRGE =
UTILITY FOLE ZITE TREATMENT FRUGRAM £Z-DEC=-=0
SITE: FFOWHSYILLE, =SMITH ST. 126M EAST OF JOHES 5T
SITE HUMEEF: . SITE BUDGET f 5]
FOLE FOLE MAXIMIM AALT ST LATERPL  FORD DIZTAHNCY. FEOMT  INIIDEZ  FRYEMENT SUFEFR- TOTHL

HO TYPE CUR“ATLIEE TEST OQFFSET WIDTH CURYE T£TAFT AUTSICME  (EFICIENCIES  ELARYATION F:F.
i MHI [ 1] AT w ) HIx 0. 75 12 5 -1 LI EF HOHE UHsF
RF:: 4. Zc [= =t 1. 32 110 1 27 1. 20 108 1 ea (A= E S ale) 5. £
++
CONZTRUCTION: FI1GID BASE STEEL USAGE LIGHTING EXFECTED ACCIDENTS FAoM € OZ1Ta1vT

RCCIDEHY COET FOR THIS FCOLE TYFE = 1 aA#4%%. COST 0O ENFECTED RCCIMENTS = F £67. STANLARD DEYIATION = ool

FOLE  FOLE  RAUTHUN HADT SHID LATERAL  ROMC CISTHENCE FFON THSIDE~  FPAYEMENT SLIFEE - TOTAL
N TYFE  CURYATURE TEST OFFZET HIDTH  CURVE STRAET OGUTSINE COEFICIENCIES ELAVATICON EF
2 MHT Q. 017 ZSoco 45 [x3rg=1 12 3 40 ouT COFRF ERD
RF: 4, 38 7. 40 1. 3% 1. 59 1. &2 1 G0 1. 9% 1. 1% 2. o0 1. &0 440, 20
++ ++ +4+ ++ ++ ++ ++
CONZTRUCTION: RIGID BASE STEEL LISALE LIGHTING EXFECTED RCCIDENTZ FrA: 1. 6E6M41E

ACCIDENT COST FOR THIZ FOLE TWPE = 1 4184%% CDST OF ESFECTEDR ACCIDENTS = & 2Qze3 STAMUAFRD DEVIATIOH = 1 04

FOLE FOLE  MAMIMUM AT SEID LATERAL  FOAD  LISTRMCE FROM  IMSIDES  FAVEMENT SUPEFR: - TOTRL
MO. TYFE  CURMATURE TEST OFFSET  MIDTH CURVE &TAPT OUTSIDE DEFICIERCIES ELAYATIOH  RR
z M B 017 ESaoE 40 o 125 120 ouT . COFR EAC
RF: 4. 34 7. 40 1.2 1. @5 1 1 zZno 1. 095 1 4% & on 170 7Te sm
++ ++ ++ + 4+ P
CONSTFUSTION. FINI0 BASE STEEL  USRGE LIGKTIH CICENTS FoR- 1. 4264911

ACLIDEAT CO2T FOR THIS FOLE TYFE = £ 1z4395. COST OF

TOTAL NUMEER OF ACCIDENTS EVFECTED FEF SITE

ELFECTEDR HULIDENTS =

EMFPECTED AT
¥ o1vVEEd

STRHDARD DEVIATION =

-201-



fot - - ram bl Akt sl - el EEERIPNT oS ~

UTILITY FOLE SITE TREATMENT FROGEFAM e2-DEC-C2

TREATHMENT FAFT HUMEFR 1 FELCURTE ALL FPOLLCE T2 A LATEFML TFFZET OF 2 %M

FOLE 1 LATERAL OFFZET CHRHGED T0 £. %0 HEH REILATIVE FI1SH @ 52
FOLE & LATERAL COFFIECT CHANGED TO 2 T NEW RELATIVE REICH [A NI
FCOLE I LATEFAL OFFLET CHRHGET TO & T NG RCLATIVE RIGH 0 oo
HEW EXFECTED MUNMBEER OF ARCCIDCNTS FAAR FOR SITE 1. 2147 CHRMGE = -3 73T
SERYICE LIFE 1% YEAFRT CAFTIRL COST $ 4760, LISCOUNTED EEMEFITE 3 =l Te
HET PFEZSCHT YALLE ¥ BELVE BEHEFITACOST RATICO = &z 4% STANUARD DEVWIARTION = &5 10
wt TREATMEWMT HZCEPTELD w= - -
EFFECTS OF ARLTEFHATIYE HUMEBER 3
FAFTZ INCLLIDED:
i
WELl EXMFECTED HUNMEER OF ACCIDENTS FOF SITE L1 21672 CHAHNGE = -4, 7ored
TOTAHL CAFPITAL COST # 1586 TOTAL EEMEFITS & 934TE
HET FRESEMT WRLLUE <« 9zi7c EEHEFITACOZT FRTIO e, 45 STANDARL DEYIRTION = 5. 10
TRERTHMENT ALTEFHATIVE HUMEEF & \
_______________________________ e
TEEATHMENT FART NHMEEER g COHNYERT FPOLES 2 AN 3 TO HRAF AFOUND CONSTRLUCTION Ea
1
FOLE & CONSTRELICTION CHANGED TO HERF ARCUMD MNER ARCCTDENT COET = £ 220
FOLE 32 COMSTRUCTION CHRNGED TOQ LIFAP RROUMD MEW RCCIDERT COST =% 2320
HEW EXFECTED HUMEER OF ACCTLENMTS F-A FOR SITE 2. 114% CHAMGE = @ -enon o
SEFYICE LIFE 15 SERFZ CAFITAHL COST § 1400 DISCOUHTED EBEMEFITS £ 1504T%
HET FREZENT “ALUE & A1S32S=. EENEFITAZ0z) RATID = =5 = STRHDARD DEVIATION = 4, <1

+4 TREATHENT ACCEFTELD #4

TREATMENT FRET HUMFEFR Z COnWERT FEMAINING FOLE TO LFAF AFOUHD

FOLE 1 COMSTRUCTION CHRHGED To WRARF ARCLND HER SCCIDERT LT = & ZZR0



UTILITY FOLE ZITE TREATRENT ' FROGRAL

NCL EXFECTED NUMEEF OF RCCILEMTS P FOR: SITE 3. 114€ CHAHNGE = Q. 80an
SERVICE LIFE 1% YEARS CAPITHL COST & 00 DTISCOUNTED BENEFITS § T3y
HET FFESENT YALUE £ 10%. BCHEFITA/COLT RATIO = 114 SYAUTARD DEVIATION = BE. 20

w3 TEEATMENT ACCEFRTED A4

EFFECTS OF RAILTERFHATIVE NUNMGEFR £

FARTE INSLUCED.
&

HEE! EXFCCTEL HWUMEEFR OF RCCIDENTS FOF £ITE, & 414an7 CHANGE = ¢ QRpED

TOTAL CRFITAHL COST § 400 TOTAL EENCHIT: & 4751267

NET FRESENT VALUE  § LES0T EEHEFIV . COTT FATIO =3, 74 STRUDARD DEVIATION = g &y
REZULTE FOR S1ITE 7.
ALTEFNATIVE E+PECTED CAFITAL TOTRL HET FRESENT BEEHEFITACOST STRNLARD

HUMEER ACCITENTE FAA cosT EENEFITE YHLUE FEATIO DEVYIRTION
1 1. Z1e7 ¥ 1500, ¥  DELPC ¥ 2317 EZ 45 &% 10
2 Z. 1145 + 2400 ¥ 101367, F ACE36T o4 74 2o &3

IS ER SRR RS2 ERE R ERE S N R S R I NS RS N SR F S R SRR FE SN R E S N N NS S E SR E S S FEERE RN NS RS E SRR L N &4
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A further example of POLFIX

This seCtion shows the preferred input data for a treatment
site, the site plan and the POLFIX output. Some points to

note are:

o

Poles on both sides of the road have been included
because one of the possible treatments is road re-

surfacing.

Pole number five has beém included so that the full benefits
or road resurfacing will be shown - i.e. the reduction in
the accident risk of the fence is included in the benefits.

When the poles on the outside of the curve are removed,
poles 3 and 4 are changed to 'Fence Equivalent' instead
of being totally removed. This is done on the assumption
that cars that would have hit poles 3 and 4, will now
hit the fence.

10FTH FOLFAAE UZER MANUAL - A FTUETHEF. FOLFIx® EXANFLE

cOFTH 1

1ZITE - % HATFY CORHIER On DENG STREET - SEE FLAN &27
10MHT 94 4 g SOU IxlzFocndn o oA N

1DMHT T 4 5SOUEQAUITPOO0AN [ ES 18 M

1DMNT 92 4 & S0 U SGUITANGAG & 2418 1

10T 9 4 q F S50 WHEGUZITO0R40 & &5 1F C

10T S DT E SS9 WMatidZronn4al 2 00 1a

1DMNT S S5 S0 N SOUZFO0RES 1.0 15 N

1DMNIT ST S S LaHNQUIEPANLIsS 4.0 12 N

ATFET 1 FREIZLIPFACE DFAG STFEET AT HATFY CUOFNEF
cTFRT1IO T S0 Zabb

ITEFF EY (%}

1TEFF =z [}

ITEFF & = o

ATEFF “og E(

ATEFF S s (3]

ATEFF 9 € e

ATEFF S 7 [+

1TFRT & FEMOYE ALL FGLE: O THE QUTSI0CE OF HRIFY CORHES
cTRFRETLS SEGh o

ATEFF “ 4 3

1TEFF 9z =

1TEFF 9 2 4 %

1TEFF Y9 494 e 9

1TFRT 2 & INCREAZE THE LARTERAL OFFSET OF FOLES 3 & 4
cTFRY =

1TEFF @ = 2@

ATEFF b =

1TPRYT 2 2 INCREASE THE LATERAL OFFSET OF FOLES 1 & &
ETFET &

1TEFF @1 z.a

ATEFF Tz 2.
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ROAD WIDTH: 12 metres
| ~ MINIMUM RADIUS OF CURVATURE: 50 metres
|
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Llatal Yy cuen sk rertrtels FREDGRAM Ee-CCC—En
.
SITE: HALF'Y COFMEFR (n DEAG STRECEY - SERE FLRAN H37
SITE NUMEEFR: = &ITE EULSET f B
FOLE FOLE MAXMIMOM AALT &HID LATEFKL  FROAD LIZTAMNCE FROM  INSIDE.” FHYEMEMT SLIEER - TOTAHL
MO TYFE CURYRTURE YEST OFVEET VMIDTH CUFEWYE START DUTESIDE DEFICIENCIES ELRYATION FR .
1 Ml D, oo 3F0EA a0 6 &% 1z @ 35 ouT HOHE EFIl
RF: 4. 2 Vo460 1 2z 1 o2 1. 27 1 74 1 55 4.41% 0, 23 1 20 2o o1
++ + ++ + ¥ +4 ++ ++
COMSTRUCTION: FRIGIM EARSE TIMEEF UTAGE: ELECTRICAL CONCUCTOFR E¥FECTED ACCIDENTS F.°R. 1 13213864
ACCIDENT COST FOR TRIS FOLE TYFRFE = £ 15%&% CORT OF EMFECTED ACCIDENTS = X MFEET7. LTRMDARED DEWIRTION o= | SIS
POLE FOLE  HAMTIMLUHM AAERT SKIL LATERAL  FRORD UISTRHCE FROM  INSIDE.  FAYEMENT SUFEF- TOTHAI
HG TYHE  CURVYATUFE TEST fOFFZET HICTH  CLRYE STARRT QUTZIDE DEFICIENCIES ELRYATION RF:
c MNT 6. 02 3IVoe06. 40 Q. 25 ic. @ &0 ouT NOME BHD
RR: 4. Z& 7 4@ 1.33 18% 1. 37 1,35 1 4g 1 1% o o3 120 2ew ee
++ ++ ++ +4 +* 4+ ++ ++
CONSTEUCTION. EIGIC BAZE TIMBER WIRGE: ELECTRICHL. TONDUCTOR EXPECTED RCCIDEHTS FAA- 1. G7TrerSl
ACCIDENT CO3T FOF THRIS FOLE TYFE = & 135289 COST OF EXPECTED ACCIDENTS = ¥ 16822 STANDAFRD DEVIATION = (A~
FOLE FOLE  MAKIMUN ARDT SKID LATERAL  RORAD UISTHNCE FROM IHNSIDE FAYEHENT SUFPER- TOTAEL '
NG ° TYFE CURYATUFE TEST OFFSET WIDTH CUFYE STRRET NUTSTIDE DEFICIENCIES ELAYATICOHN RF: p—
' o
3 MHT @ @z IF0a0 40 a &% s Gei v oG COuUT CTER EAD ?O
RR- 4. 6 7. 40 1. 27 1 T 1 37 1. 25 1 ZE 1.1% 2, uo 1. 50 TR Tg
++ 4 ++ +4 ++ ++ +
CONSTRUCTION: FIGID EBASE TIMBER USAGE: ELECTRICHAL CONDLCTOFR EXPECTED RACCIDEHNTS FoA 1 9ZEEFLS
ACCIDENT COST FOR THIS FOLE TYFE = £ 15=&9 CQOS7T OF EXFECTED ACCIOENTS = £ ZO515 STANDARL DEYIATION = 131
POULE FOLE MAMIMUM AADLT SKID LATEFAL FROAD CISTANCE FROM  THSICES  FAYEMENT SUFER~ TOTAL
HO TTYFE CURYATURE TE=ZT OFFLZET HIDTH CURYE START DUTSIDE  TEFICIENCIES  ELAYATION FF
e MHT | 024 FVeEoQ 40 [SFSet iz 0 e auT CORK EAD
RF: 4. 36 7. 40 1. 33 187 1 37 1. 3% b 8 1. 1% £ oo 1. E0 435 To
+4 ++ +4 ++ ++ ++ +4
CONSTRUCTION: FRIGIL BASE TIMEBER LERAGE. ELECTRICAL COHDUCTOR EXFECTED ACLIDENTS FUA 1 EqRRALT
ACCIDEMT COST FOR THI% FOLE TYFE = & 15589 COST OF EXFECTED RCCIDENTE = % 25721 STRMDARD DEVWIATION = 1. er
POGLE FPOLE  MAXIMT AADT SEID  LATERAL  RORD CISTANCE FROM  THSIDES  PRYVYEMENT SLIFEF - TOTAL
HO. TYFE CURPYATURE TEET OFFZET WIDTH CURME STRET ITSIDE CEFICIENCIEZ  ELRYATION [N
5 NI 0 Och EFods 40 3 o0 12 @ 165 ouT LORR E:R
FE: 4 3 ¥.4n 1 33 1,357 G40 i35 i ie 1.4% F= o5 1 =0 164 4%
+4 4+ ++ ++ ++ ++
COMSTRLUCTION: FENCE EQUIVALENT  USAGE: MNOTHING EAPECTLD RCCITENTS FOR: Q. EE24418
COST OF EXFECTED RCCIDENTS = £ 3374 STANDARD CEVIRTION = a. 4=

ACCIDENTY C03T FOR THIS FCOLE TYFPE = ¥ £378



I om b mas o LTSN N AN=NL N B N T NPT | eZ-L'eEC-E0

POLE  POLE  MAXINUM ARLT  SKID  LATERAL  FOAL  DISTANCE FROM INSICE/ FAVEMENT SUFER- TOTAL
NO,  TYPE CUFYATURE TEST OFFSET  WIUTH CURYE STRRT  OUTSICE DEFICIENCIES ELAYATION KR
€  MuI 6. B0 ITEO0 25 166 1z @ =0 IH HEINE BFT:
FR: 4, 2¢ 7 a0 2z 2 2% 1.1 3 3% 1 5% e &% o ooF 1 &0 2E0. 0w
+4 P ++ ++ ++
CONZTRUCTION: FIGID BREC STEEL UZAGE: LIGHTING EMFECTEL RCCIDENTS FoR @ B2Z03%C
RCCILENT COST FOF THIS FOLE TYFE = 1 184%%. COST OF EXFECTED ACCICENTS = I 1040%  STAMDHEED CEYIATION = 0 4%
FOLE FPOLE  MAKIMUM AALT ERI0 LATERAL  ROAL  DISTANCE FROM  INSIOES  PRYEMENT SUFER- TOTAL
N T¥PE  CURVATURE TEST OFFSET  WILTH CUFYE START DUTSICE  MEFTCIENCICE  ELA-ATION  FR
v MHY O 026 37000 % 106 1E 0 i In NCINE £
FR: 4 3¢ 740 13T & 2% 143 1 I35 1 & 0. &4 ¢ o 180 177 I8
+4 + 4 ++ + -
CONZTRUCTION: FIGID BASE STEEL USAGE LICHTING _ EXFECTED ACCIDENTE F/R° @ 67&%7E1
ACCIDENT COST FOR THIS POLE TWFE = € 12495 (UST OF EMFECTED FCCIDENTS = § 8484, STANDARD DEVIATION = @ 43
TOTAL MUMEEF OF ACCIDENTS ENFECTED FEF SYTE 7.%2  STANDARD DEVIATION = 2 13  TOTAL COST $113958
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UTILITY FOLE SITE TREATHMEMWT FROGEMM e2-DEC-8o

TRERTMENT PART HUMEER 1 RESURFACE OFAG ETREET AT HAIRY CORNER

FOLE 1 ZMID TEZT RESULT CHANGED TO €0 NEW FRELATIVE RISK 0.73
FOLE & <KX TEST PESULT CHARGED T ER HNEW RELATIVE FISK 0. 72
FOLE I SKIOD TEST FLSULT CHANGEDR T €0 HEM RELATIVE FIZkK 2 72
FOLE “ SHID TEST FEIULT CHANWNGED TO &0 HEK FELWTIVE FISH BT
FoOLE 5 SKID TELT KEZULT CHANGED Ta &0 NEW RELATIVE FEISK @72
FOLE & SKID TEST FESULT CHHMGED TO &G MEW RELATIVE RIZH & 72
FOLE ? SKID TEST REZULT CHANGED T0O &0 HEIN RELRTIVYE FRISE Q.73
MEW EXFECTED MUMECR OF ACCYDENTS FeR FOR SITE 2. B3l CHANGE = -5 015&
TERVILE LIFE 18 YERFES TAFITAHL COUST F 7275 CISCOUTED EENEFITS ¥ 90010,
NET FREZENT MALUE § 290130, EEHEFITACOST RATIO = 2. a4 STANDARD DEVIATION = cr. 26

wi+ TREATMCNT ACCEFTED #4

FRRTS INCLUDED:

1
HEW EXFECTED NUMEGER OF ARCCIDENTE FOR SITE 2. 26210 CHANGE = =5, 015&%3
TOTAL CARFITHL COST & FTETS. TOTAL EBENEFIT: & 292018
HNET FREEEHT “ALUE # £90173%5. EENEFIT/COST FRTIO 37. B4 STAHODARD DEWIATION = 7. 26

_______________________________ Y
TEEATMEKT FRAET H.WEER 2  FEMDYE RLL POLES ON THE OUTSIDE OF HAIFRY CORNER o

FOLE 1 HARE EEEW REMOWVEL
FOLE & HAT EEEM FEMOWEL:
POLE 2 LRTEFRRL OFFZE CHRNGED TO 4. S0 MEW RELATIVE RISK 0. al
FOLE 3 COMSTFUCTION CHAMNGEDR To FENCE EFUIVAHLERT HEW ACCIDENT COTT = § 6378
FOLE 4 LATEFRL OFFZET CHANGED TO £ ®Pp HEM RELATIYE EISH O T2
FOLE 4 CONSTRLCTION CHAMGED T0 FENZE ERUIYALEHT HEM ACCIDENT COET = £ g372
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FUILLAXE UZEFR MANUAL — A FURTHER FOLFI: EYMHMELE FPRLGE 5
UTILITY FOLE SITE TREATMEHT FEOLFAM : g&-DEC-E0

HEV EXPECTED MWUMEER OF ACCIDEMTEZ F/R FOR SITE 2, 7627 CHANGE = =4 D93

SEFVICE LIFE 15 YERFRS CAFITHL COST $2z@od PISCOUNTED BEHEFITS £ 0 247B2€

HET FRESENT VYALUE $ 2&S0O24. EENEFITACOST RATIO = 1% 77 STANDARD DEYIMTION =
++ TREATHENT ACCEFTED ++

EFFECTZ DOF ALTEFHATTL HUMEEFR £

FARTE INWCLULED:

c
HEL EXFECTED HUMEEF OF ACCILENTE FOF SITE 3 Zeiez CHANGE = —d. 20330
TOTAL CRFITAL COST 7000 TOTAL CENEFITZ ¢ Z470ie -
HET #RLSEHT VALUE  t Jem0rc EFHEFIT-CUST RATIOD iz 7 STARHDARL: DEVIATION = 4. S

TRERTHEMT FART HIIMEBER 2 IHCREAZIE THE LATERAL OFFELCT GF POLES Z & 4

FPULE 2 LATERAL OFFZET CHANGED TO 3. 8@ NEW RELATIVE RISK 0 4y
FOLE 4 LRTERAL OFFZET CHANGEDR TO 2. S0 HEM RELATIVE RIS 0O 52
HER EXFECTED HUMBER OF RCCIDENTS FA/R FOR SITE T ET13 CHANGE = -&, 3BET
SCERYICE LIFE 4% YEARS CAFITRL COST £ 20C0. DISCOUNTED EEHEFITS ¢ 41512370
HET FPESEMT “ALUE $ 143238, EEHEFITACOZT FATIN = 7o 61 STAHD'ARD DEYIARTION =

44 TREATMEMT ACCEFTEDR #:

TEERTHMEMT FART HUMEEF 4 THCFREAZE THE LATERAL QOFFSET OF FOLES 1 & 2 oA
FOLE 1 LATERAL OFFSET CHANGED: T Z. 00 NEI FELRTIVE RISH @ 47
FOLE & LATERAL ODOFFEET CHANGED T2 2 @@ HNEN FELRTIVE FIIw 0. 47

HEW EXFECTED MNIMECK 0OF ACCTIDENTS P4 FOR SITE 4.4934 CHANGE = =1 4521

SEFVICE LIFE 1% YEARFR: CHFITHL COST £ 20900, CISCOUNTED BENEFITS ¢ ECIXCRL R

MET FRESEMT YALUE §  9&
+4 TREATHCHT ACCEFTED e

XL BEMHEFITCOST FATION = a7, =0 STANCARD DEVIATION =

ED. €2
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iattary FOLE SJITE TREATHMENT FEOGFAM ¢ BE-DEC-#0

EFFECTS OF ALTERMATIVE NUMEBER 3 '
FARTS INCLUDED:
.
4
HEW EMFECTED HUMECF OF ACCIDENTS FOF SITE 4 19935 CHANLE = -3 Fracs
TOTAL CAHFITAL CO3T € 4000, TOTRL EENEFITLZ £ £¢a4S<cd
HE1 FFEZERF “AHLLUL ¥ ci1eld EFNCFIT.COZST EATIO £1 a1 ZYANDAFRD DEVIARTION = a4 97
RESULTS FOR SITE 5 - .
ALTERNPATIVE EFECTED CRETTAL TOTHL HET FFESEMT EENEFITACO%1  STANDARD
HUMEEF: ACCIDENTS FAH cocT BENEFITS WRLUE FETIO DEVIATION
3 4. 19%4 T 4080 T Z4scz4, ¥ 241604 61 41 as. o7
1 2 9621 1 PeTy £ EEEALO, f 290135 37,84 &7 6
e Z. 2687 $£2E0RG $ Zavoze T FES5OEE, 1% 77 4 5z

P It T L N R L Ty TN A A T A T F R R TSN I T T T T S A A F S A ST T FETI TS N A TR LSS SIS
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APPENDIX F ACCIDENT COSTING

Accident costs used in the POLFIX program are based on work done by
ROX et al. (1)

Several methods have been proposed for determining the cost of accidents.
After a short summary of the most common approaches the costs used in
POLFIX will be discussed.

There are two common approaches to assigning accident costs:

a) Ex-poste, and
b) Ex-ante

The ex-poste method is one which reviews the cost elements after the
event. The ex-ante approach attempts to assess what society is willing
to pay for a given reduction in the probability of an accident. POLFIX
uses the ex-poste method.

Accident costs may be classified into two major groups:
a) direct costs, and
b} indirect costs.

Indirect costs include the value of pain and suffering and losses in
production by others as a result of the accident.

Direct costs may be further classified as:

a) Use of current resources, and
b) Loss of future production.

Current resources consumed as a result of an accident include property
damage repairs, medical and hospital treatment, legal charges, insurance
and police costs. Loss of future production occurs in the case of death
or permanent disability. This may be modified by subtracting an estimate
of future consumption.

Accident Costing Methods Adopted

The approaches adopted in the majority of accident cost studies fall
into three main groups.

CRC: Current resource costs only,

TCNC: Total accident costs, including loss of future productlon
net of consumption,

TC: Total accident costs, including loss of future production.

(1) FOX, J.C, GOOD, M.C., and JOUBERT, P.N. (1979)
"Colligions with Utility Poles", Australian Department of Transport,
Report CR1.
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The total accident cost (TC) approach was adopted for POLFIX. Cost
components included in the total accident cost are:

Loss of future production,

Loss of services to home, family and commumity,
Medical,

Legal and court,

Insurance administration,

Accident investigation,

Losses to others,

Vehicle damage, _ ]

Traffic delay,

Pole and utility damage.

Q000000000

The cost of pain and suffering is not included, which makes the estimate
of accident costs conservativce.

Fox et al estimated accident costs for different injury levels. Since
utility pole construction and accident severity are correlated, accident
costs cgn be estimated for different types of pole.

Accident costs are continually changing with inflation. POLFIX attempts
to solve this problem by applying the Consumer Price Index to accident
cost figures. The initial estimates of cost were in 1977 Australian
dollars. POLFIX automatically indexes accident costs to the current
year. In order to do this an estimated future inflation rate of 8% per
annum is included. This is a conservative estimate. A list of the costs
adopted for different pole types may be found in Appendix C.
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APPENDIX G TREATMENT COSTING

The cost of implementing remedial treatments will vary according to
the SITE being treated. POLFIX has a list of standard treatments and
costs. Treatments in the list may be selected by using a mmeric
treatment code. Details of the standard treatments are listed in

Appendix C.3.

If standard treatments do not apply,.the user must supply costing
information for the treatment, such -as:

a) Capital cost per unit of treatment,

b) Service life of the treatment,

c) MNumber of umits included in this treatment, and
d) The annual maintenance cost (if any).

After gaining experience in using the package, the user may wish to
update the list of standard treatments in the POLFIX program. The

POLAXE Programmer's Guide should be consulted before attempting to
change the standard treatments.
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APPENDIX H DETAILS OF COST BENEFIT ANALYSIS

Cost benefit analysis is used by the POLFIX program to discriminate
between alternative remedial treatments. Discounted present value
techniques are used to achieve this goal. The basis of this technique
is that a given sum of money 1s worth more now than at some future
year. This is because the money may be invested now and yield returns
in future years. To calculate the present value of a future year
payment, the payment is multiplied by a present worth (p w ) factor.
The formula for determining this factor is

pPw N = 1/(1 + r)n

Where n is the future year
r is the investment interest rate
To obtain the present worth of a steady flow of money, i.e. yearly
payments each payment should be multiplied by the present worth factor
for that year and the results summed.
POLFIX has adopted the following definitions of costs and benefits:

COSTS - The capital outlay required for the construction of
the improvement.

BENEFITS - are defined to be the savings accruing from the reduction
in number and/or severity of accidents attributable
to the treatment
minus
Annual maintenance costs of the improvement.

One problem in economic analysis of remedial treatments is that

" altermative treatments may have  different service lives. The approach

POLFIX adopts is to evaluate all treatments over a period of five
years. A five-year period was chosen as the forseeable future. The

chaice of a relatively small figure ensures that POLFIX is conservative
in its predictions,

1. The present value of 5 yearly payments of one dollar is
calculated for the specified interest rate.

2, The yearly flow of accident cost saving is calculated as the previous
cost of site accidents minus the current cost of site accidents.

3. The yearly flow of accident cost savings are multiplied by the
discount factors to give the present worth of 5 years accident
savings.
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The annual flow of maintenance cost is also multiplied by
the discount factors.

The total present value of benefits is calculated as the present
value of accident savings minus the present value ¢f maintenance
costs.

Since the capital cost is outlaid immediately, no discounting
is needed.

The Net Present Value of a:treatment is the present value of
benefits minus the capital cost.

The Benefit Cost Ratio is the present value of benefits divided
by the capital cost.




-118-

APPENDIX I RISK ANALYSIS

I.1 Estimation of Confidence Limits for Risk Factors

This section shows the method of calculating confidence limits
for the relative risk factors. A worked example is also pres-
ented. For simplicity the MNI model will be considered in the
following although the results are general. Three equations
are of interest in calculating expected accident rates.

= 1 RR
1) RFHNI i MNI (1)

i.e, - the risk factor for a pole equals the product of the
individual relative risk components.

This calculation of risk factor assumes that the variables
have independent effects on the probability of a pole accident.

2) TRR = RR x REgq

i.e. - the total relative risk for a pole in the MNI group
is the product of the risk factor within the data group and
the relative risk of that group compared to other data groups.

3 y = TRR * pT

i.e. - the expected mmber of accidents per annum equals the
total relative risk by the mean probability p that a pole record
trial will result in an accident by the number of trials T in a
year,

Confidence limits of 68% are available for the individual relative
risk factors. Confidence limits are not available for the relative
risk of a data group (RRMN1) or the pole trial probability (p).
These are assumed to be exactly known. '

To calculate the standard deviation of the total relative risk only
the individual standard deviations of the relative risks of poles
within a group (e.g. MNI), will be considered. It will be assumed
that the component relative risk values are independent and not
related. In addition, a normal distribution of error will be
assumed. The assumptions in summary are therefore, that:

- errors of relative risk for poles within a group are normally
distributed and independent.

- pand RN are imown exactly.

Using these assumptions the following formula can be derived:

(1) For a full treatment of relative risk calculations see
FoX, J.C., GOOD, M.C., and JOUBERT, P.N. (1979) "Collisions
with Utility Poles"”, Australian Department of Transport
Report No. CR1. Chapter 4.
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4) Vixyz...} = E(XZ)E(yZ)E(zz).... - uxzuyzuzz

where E(xz) = V{x) + uzx

1.2 Example Confidence Limit Calculation

Variable RR RRZ Standard Deviation Variance
- of RR of RR
RRMVT 4.36 19,0096 exact 0
KMAX 3.11 9.672 0.57 .33
AADT 1.24 1.538 ' 0.15 .023
ST 1.50 2,25 0.18 0.032
1.0 1.38 1.904 0.09 0.008
W : 1,32 1.742 0.11 0.012
DC 1.12 1.254 0.59 0.349
PD 2.00 4.0 .6 .36
e 1.20 1.44 exact
T10B 1.15 1.323 exact
TRR = product of RR's = 142,02
¥y =TRR *ﬁT = .536

From the above formula

Var(TRR} = (19.0096)(9.672 + .33}(1.538 + .023)(2.25 + .032)
(1.904 + 0.008) (1.742 + 0.012)(1.254 + .349)
(4.0 + .36)(1.44)(1.323)
(19.0096) (9.672) (1.538) (2.25) (1.904)
(1.742) (1.254) (4.0) (1.44)(1.323)

(19.0096) (10.002) (1.561) (2.282)
(1.912) (1.754) (1.603) (4.36) (1.44) (1.323)

20166.15

30243.924 - 20166.15

10077.77
Standard deviation = 100.39

Therefore the total relative risk is 142.02 with a standard deviation
of 100.38, The 68% confidence limits on this value of TRR are 41.64
to 242.40. The expected number of accidents per annum is .536 with a
standard deviation of 0.379. The standard deviation of the expected
number of accidents per annum may optionally be included on PRANK and
POLFIX reports.
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Estimation of Confidence Limits for Benefit-Cost Ratios

For a site withn = 1,2,3 ... poles the benefit-cost ratio

is calculated for the i S n poles being treated. The remaining

(n-i) poles maintain their untreated accident expectancies and costs,
assuming the accident risk of a pole is independent of the pole's
proximity to other poles.

The benefit cost(BC) ratio is expressed as
BC = (ajcy - apco-M) pwf
- t

where aj = number of accidents for untreated pole
cy = cost of accidents for untreated pole
a; = number of accidents for treated pole
, cy = cost of accidents for treated pole
t = treatment cost
pwf = present worth factor (see Appendix G)

M = Annual maintenance cost

Accident costs c; and ¢ vary depending on the pole's construction
and hence its accident severity.

Simplifying:
BC = (alc1 - azcz—m)K = (alcl-azcz)K - mK
where K = pwi
t

and mK is regarded as a constant for the purpose of
calculating the variance.

The variance of the variable (alcl- azcz) can be simply calculated

if it is assumed that a1¢q and a,c, are independent. Furthermore,

] 272
since variances are known for a, and a, it is assumed that ¢y and Cy
can be regarded as constants for each ay and as.

Therefore from standard formulae:

Var(BC) = (clz Var(alJ + C 2 Var(az))l(2

2

where Var(al) = varlance of total relative risk as calculated
in the previous section.
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For n poles in a site, i of which are treated in some way,
the benefit cost calculation for the site is as follows:

i i
- %W -
6) BC }El ajocjo b aijjm} K jfl MK

‘ C w2y ol 2
7) Var (BC) = K°{Z (c.
j=1
where o {original) denotes accidents and costs prior to
treatment,

2
o Var(ajo) + Cj mVar(ajm))}

-« T

and m (modified) denotes accidents and costs after treatment.

The standard deviation of Benefit Cost is calculated by and listed
in the output of POLFIX.

Example Calculation of Benefit Cost Variance

Consider a site with three poles; one pole is moved laterally,
one pole converted to wrap-around construction and one pole is
untouched.

Description Pole 1 Pole 2 Pole 3
Accidents P/A 4.6 1.4 1.4
Variance 5.9 .5 .5
Cost per accident . $20,000 $10,000 $10,000
Total accident cost $92,000 $14,000 $14,000
Treatment increase wrap-around none
lateral offset

Treatment cost $ 5,000 $ 4,000 -
gix nmumber of accidents 1.6 1.4 1.4
Variance A .5 .5
New cost per accident $20,000 $ 5,000 $10,000
Annual maintenance cost $0 $0 - $0

Present worth factor

for 5 years @ 10% 4.17 4.17 4.17

The benefit cost is then:

BC = ((4.6%20,000}+(1.4%10,000)-(1.6%20,000)-(1.4*5,000))*(4.17/9000

I

106000 - 39000%(4.17/9000)

- 31.04
Var(BC) = (4.17/%000]2{(200002*5.9)+(100002x 0.5)+(20000%* 0.4)
+(50002% 0.5)]
- 554.41

The standard deviation is then 23.46,

Therefore, one standard deviation (or 68%) confidence limits
for the benefit cost are 31 * 23,
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APPENDIX J RELATIVE RISK PLOTS

The following relative risk plots are included:

Major Road Non-Intersection (MNI) Model

Variable Figure or Table
Absolute maximun curvature _ - F/J.4
Annual average daily traffic . F/J.5
British pendulum skid test result F/J.5
Lateral offset of the pole : F/J.7
Distance between curbs (undivided roads) F/J.8
Distance from curve start F/J.9
Pavement deficiencies T/J.3
Superelevétion of the curve T/J.4
Pole on inside or outside of bend T/J.5

Minor Road Non-Intersection (MINI) Model

Variable Figure or Table
Absolute maximm curvature F/J.10
Grade at 30m upstream of pole F/J.11
British pendulum skid test result F/J.12
Lateral offset of pole F/J.13
Road Width F/J.14

Pole on inside or outside of bend F/J.

6
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Intersection of Major Roads (MIMJ) Model

Variable Figure or Table
Intersection type T/J.8
Annual average daily traffic roadway 1 F/J.15
British pendulum skid test, roadway 1 F/J.16
Lateral offset of the pole o F/J.17
Annual average daily traffic,
intersecting roadway 1 F/J.18
Roadway 1 divided/undivided : T/J.7
Intersecting roadway divided/undivided T/J.7
Grade 30m upstream of intersection on
roadway 1 ' F/J.19

Intersection of Major and Minor Roads (MIMI) Model

Variable Figure or Table
Intersection type T/J.10
Annual average daily traffic roadway 1 F/J.20
British pendulum skid test result roadway 1 F/J.21
Lateral offset of pole F/J.22
Distance between curbs, intersecting
roadway F/J.23
Roadway 1 divided/undivided T/J3.9
Grade 30m upstream of the intersection
on roadway 1 F/J.24

Radial distance of pole from centre of
intersection F/J.25
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Figure J.1 - deleted
Figure J.2 - deleted

Figure J.3 - deleted
Table J.1 - deleted
Table J.2 - deleted
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TABLE J .3

RELATIVE RISX ASSOCIATES WITH PAVEMENT

DE

-«

FICIENCIES —- MNI DATA GROUP

Pavement deficiency

Relative Risk

Standard Deviation

Hone
Tram tracks
Dip/Crest

Corrugations, holes

0.93
0.99
1.89

T 2.00

0.04
Q.17
0.60

0.60

—

v

TABLE J.4.

EELATIVE RISK FOR SUPERELEVATION GIVEN CURVATURE (RR;) = MNI DATA GROUP

Curvature Calculated & Selected
Superelevation Superelevatlon
- + -
Left 0.93 1.23 0.9 1.2
Right . 1.22 0.78 1.2 a.9
TABLE J.5

RELATIVE RISKS ASSOCIATED WITH POLES ON THE INSIDE AND OUTSIDE OF CURVES —=

HNI DATA GROUP

Location of Pole

Relative Risk

Inside
Outside
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Figure J.1l.Relative risk versys grade 30m upstream of the pole
MINI data group
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Figure J.l2.Relative risk versus skid test = MINI data
group

TABLE J.&

RELATIVE RISK VERSUS LOCATION OF POLE ON A CURVE -- MINI DATA GROUP

Position of Pole RR sD

Inside of curve o 1.25 0.40
Cutside of curve 0.70 Q.25
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Figure J.19.Relative risk versus grade of roadway 1, 10m before
the interesection - MJIHI data group
TADLE J.-T

CHOSEX VALUES OF RELATIVE RISK AGRINST BOTH INTERSECTING ROMDWAYS
DIVIDED/UNDIVIDED CONTROLLING FOR THE PRESERCE OF TRAFFIC LIGHTS -- MIMJ

Roadway Divided/Undivided Relative Risk

Traffic Lights Other
Divided l1.00 0.11
Undivided 1.00 1.80

TABLE J. B

RELATIVE RISKS FOR CROSS AND TEE IRTERSECTIONS, CONTROLLING FOR PRESERCE

OF TRAFFIC LIGHTS —-- MIMT

Type of control

Intersection Type Traffic lights No traffic lights
RR RR
Crosg 1.0 1,9
1.0 0.7
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TADLE J.9 .

RELATIVE RISK FOR ROADWAY 1 DIVIDED/UNDIVIDED =- MIMI DATA GROUP

Roadway Divided/Undivided RR ED

Divided 0.58 0.21

Undivided 1.43 0.30
TABLE J.10

RELATIVE RISK BY INTERSECTION TYPE {+ OR T} MJIMI DATA GROUP

Intersection Type RR SD
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APPENDIX K SAMPLE POLE INPUT FORMS

A copy of each pole input form is included for the user to copy.



UTILITY POLE RANKING PROGRAM

----------------------------- PR-1
MAJOR ROAD NON- INTERSECTION POLE DESCRIPTION
PCLE }4
NUMBER !
6 .
| POLE LOCATION .
LT T P TP T T T T T T T T T O T T T T T T I
POLE ON INSIDE(N)  DISTANCE
- POLE MINIMUM RADIUS  OR OUTSIDE  (U)  FROM CURVE -
. NUMBER 'CONSTRUCTION  USAGE OF CURVE OF CURVE START
6. 12 13 15 17 18 22 23
'SUPER- PAVEMENT
ELEVATION SKID LATERAL ROAD - DEFICIENCIES
(Fior U) TEST OFFSET WIDTH (N,T,D,C)
- | l ] ]
26, 27 32 34 39 43 45
45 50 51 56 57 . 60
ESTIMATED DEGREE RECORDED NUMBER RECORDING
- . OF SHIELDING OF ACCIDENTS PERIOD
61 63 66 68

-OFI-



o e Em e . M D M T Gm em e Ee v TV ym WS MmN e W oo W -

MINOR ROAD NON-INTERSECTION POLE DESCRIPTICN

PR-2

POLE 4
NUMBER |
I }

6. --

) ; POLE LOCATION
[llll'l]llll[LHHHIHH]H]HlHlHHH_HlIHlIH [Tl
12 a0 22 - .32 42 52 - 62

| POLE ON INSIDE(N)

. POLE : MINIMUM RADIUS  OR OUTSIDE  (U)
NUMBER CONSTRUCTION USAGE OF CURVE OF CURVE
1 L | N O

6 12 13 15 17 18 22 23

5. SKID LATERAL ROAD )

; TEST OFFSET WIDTH
26 27 Y 34 39 4% 44

GRADE

45 50 51 56D 57 60
ESTIMATED DEGREE RECORDED NUMBER RECORDING

: OF SHIELDING OF ACCIDENTS PERIOD

61 63 66 68

-ThT-



INTERSECTION OF MAJOR ROADS POLE DESCRIPTION

POLE H
NUMBER
J .
6
_ L POLE LOCATION ) _
HEENEEAEENEN NN AR RN RN ERNAENEEN;
12 . 22 32 42 52 62
. POLE
~ NUMBER

CONSTRUCTION USAGE

5 B B M

6. 12 13 15 17 18 22 23

to
. SKID . LATERAL | | ; ©7 ROADWAY 1
! AADT ~ TEST OFFSET : DIVIDED
26 27 32 34 39 43 4
AADT INTERSECTING
- INTERSECTION INTERSECTING  ROADWAY INTERSECTION CONTROLLED
GRATE TYPE(X or T) ROADWAY DIVIDED BY TRAFFIC LIGHTS
45 g 50 51 56 57 60
ESTIMATED DEGREE RECORDED NUMBER RECORDING

OF SHIELDING - OF ACCIDENTS PERIOD

61 63 ' 66 68



INTERSECTION OF MAJOR '§ MINOR ROADS POLE DESCRIPTION
i

POLE
NUMBER "
M| 1
6 1]
| | POLE LOCATION ,
SENEEENE NN NN NN NN SN N AN NN NS RRER NN
12 22 32 43 52 62
POLE
NUMBER

'CONSTRUCTION _USAGE

15 17 18

LATERAL ROAD -
OFFSET" WIDTH
34 T

22

L]

43

RADIAL DISTANCE
FROM INTERSECTION

[]

|

12 13
SKID
AADT - TEST
26, 27 32
INTERSECTION
GRADE TYPE(X o1 T)
45 50 51

61

ESTIMATED DEGREE
OF SHIELDING

63

56 57
RECORDED NUMBER RECORDING
OF ACCIDENTS ~ PERIOD
66 68

23

-EvI-

ROADWAY 1
DIVIDED

[]

44

60



wed daawd 1 FULL SAUNALING o cdAandur]

R e L T, Fi-5
‘OPTIONS ‘AND PARAMETERS
PRINT REPORT SORTED BY ~  FULL SORTED UNSORTED FULL UNSORTED
EXPECTED NUMBER Ok ACCIDENTS  REPORT REPORT REPORT (Y or N)
— - (Y or N) (Y or N) (Y or N)
T[N} [] 0] . ] !
6 7 8 9
J READ RECORDED SKID TESTER
ACCIDENTS B = BRITISH PORTABLE E&I‘%%wor %
(Y or N S = l:S]CRIM D EI
10 11 12 13
HEADING FOR OUYPUT
l_lLll_‘HlHJHllﬂ—llllllll_ll_llllIHHIIHILIIT'U]II'I.IIIH]HI] .
14 24 34 44 54 64 ES
- - RELATIVE RISK BY POLE CATEGORIES
MAJOR ROAD | MINOR ROAD MAJOR/MAJOR MAJOR/MINOR
NON INTERSECTION . - NON INTERSECTION INTERSECTION INTERSECTION
6 11 16 21
ACCIDENT CUTOFF NUMBER
FACTOR OF_ACCIDENTS




OPTIONS

olp| TIN
HEADING FOR OUTPUT _
lllll'llﬂllIIHHIHIIJHHI_HIHIHLLIUIlli'lllll'[.lll_['lllll_]
6 16 26 36 46 56
RELATIVE RISK BY POLE CATEGORIES
ofp|TIN s
- =
MAJOR ROAD MINOR ROAD MAJOR/MAJOR MAJOR/MINOR
NON INTERSECTION NON INTERSECTION INTERSECTION INTERSECTION
6 11 16 21
- | SKID TESTER
ACCIDENT : INTEREST B'= BPS RANK BY B/C RATIO = B
FACTOR RATE S = SCRIM RANK BY NPV «N
26 | 34 38 39
PRINT POLE DESC. PRINT TREATMENT PRINT STANDARD
Y or EFFECT DETAILS ~ DEVIATIONS (Y or N)

O | L]

40 T4 42
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SITE DESCRIPTION FORM

SITE NUMBER STTE_BUDGET

6 10 12 18

SITE DESCRIPTION

-9v1-

T O L L T T T T L T

19

26 .

39 49 5% .69



----------------- POL-3
TREATMENT DESCRIPTION

ALTERNATIVE ' TREATMENT
: NUMBER CODE
REnE] m N
| 6 8 .9 ; 11

DESCRIPTION OF TREATMENT

ENREEEEEN SRR AN ERNERENEN RN RERE Li;TlgT]
12 22 32 T 42 32 .62

SERVICE CAPITAL NUMBER OF ANNUAL
LIFE COST/UNIT UNITS COST

-Lyl-



UTILITY POLE SITE_TREATMENT PROGRAM POL-4

G Em TR e W W aam w E e om w w moar dr a moew w

TREATMENT EFFECT FORM

Only fill in fields that have changed

T|E| F|F
POLE ON INSIDE(N)  DISTANCE
SITE POLE MINIMUM RADIUS ~ OR OUTSIDE  (U)  FROM CURVE
NUMBER NUMBER CONSTRUCTION USAGE OFF CURVE OF CURvi OTART
6 10 12- 13 15 17 18 : 22 23
. : -
o
SUPER- PAVEMENT -.» %
ELEVATION SKID LATERAL ROAD DEFICIENCIES  ROADWAY 1
(For U) AADT TEST .  OFFSET WIDTH (N,T,D,C) DIVIDED
26 27 | 32 34 39 13 44
AADT INTERSECTING
INTERSECTION INTERSECTING ROADWAY RADIAL DISTANCE INTERSECTION CONTROLLED
GRADE TYPE(X or T) ROADWAY DIVIDED FROM INTERSECTION  BY TRAFFIC LIGHTS

0 []

45 50 51 56 57 60




POL-5
MAJOR ROAD NON-INTERSECTION POLE DE-SCRIPTION
1] piMinl:
1
POLE ON INSIDE(N)  DISTANCE
SITE POLE | MINIMIM RADIUS ~ OR OUTSIDE  (U)-  FROM CURVE
NUMBER NUMBER. ' CONSTRUCTION _USAGE OF CURVE OF CURVE START
6 100 12 13 15 17 18 22 23
3
SUPER- | PAVEMENT:"*
ELEVATION $KID LATERAL ROAD - DEFICTENCIES
(ForU) AADT TEST OFFSET WIDTH (N,T,D,C)
26 27 32 34 39 43 4
45 50 - 51 56

57

. 60



DESCRIPTION OF POLE AT -INTERSECTION OF MAJOR ROADS

1ipM [JI]J
SITE POLE
NUMBER | NUMBER CONSTRUCTION USAGE
6 10 12 13 15 17 18
SKID LATERAL
AADT TEST OFFSET
26 27 32 34
: AADT INTERSECTING
INTERSECTION INTERSECTING ROADWAY
- GRADE TYPE(X or' T) ROADWAY DIVIDED
45 50 51 56

POL-6

22

57

23
ROADWAY 1
DIVIDED
43 44

INTERSECTION CONTROLLED
BY TRAFFIC LIGHTS

60

-0ST-



SITE POLE
NUMBER . 'NUMBER .
6 10 12
26 27
GRADE
' 50

45

MINOR ROAD NON INTERSECTION ‘POLE DESCRIPTION

CONSTRUCTION USAGE

13

SKID

32

MINIMUM RADIUS

-

1

POLE ON INSIDE(N)

OR QUTSIDE (U}
OF CURVE - OF CURVE
15 17 18 22
LATERAL ROAD .
OFFSET WIDTH _
34 39 43

51

57

23

-1ST-

44

60



DESCRIPTION OF POLE AT INTERSECTION OF MAJCR § MINOR ROADS

SITE POLE

~ CONSTRUCTION USAGE

NMBER NUMBER
6 - - . 10 12 13
SKID
AADT TEST
26 27 32
INTERSECTION

15

17

LATERAL
OFFSET

18

34

GRADE TYPE(X or' T)

45 80 51

[]

56

ROAD .

WIDTH

39

22

43

RADIAL DISTANCE

FROM INTERSECTION

57

23

-ZST-

ROADWAY 1
DIVIDED

[

44

60
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