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Hami lton Boulevard Safety Project Evaluation 

In 1973. the Sioux City Transportation Engineering Department conducted a 
study to determine the need for improvements to reduce accidents and congestion 
on Hamilton Blvd. Hamilton Blvd. is the major north/south arterial serving the 
north side of Sioux City and. in 1973. carried 12 0 000 vehicles per day. 

The safety study showed that over a three year period, ending December 1972, 
motorists experienced a total ~f 18&. accidents at the intersection of W. 19th 
and Hamilton and between W. 28th St. and Stone Park Blvd. Over half of these 
accidents involved left turning vehicles. Traffic accidents were expected to 
increase further after the opening of a new section of the route which would 
connect Interstate 29 with the northern sections of Hamilton Blvd. 

As a result of the safety study, the City approved a federal funding 
agreement for the reconstruction project along Hamilton Blvd. Work on the 
project began in 1976 and included construction projects from 18th St. north 
past the Sunset Plaza_ Shopping Center to Stone .Park Blvd. 

The improvements included street widening, paving. resurfacing ·of the 
roadway and bridge construction. Medians were constructed along part of the 
route and left turn bays were provided at major intersections. Access to the 
shopping center was restricted to two locations and traffic signal control was 
provided at the shopping center entrances. Other traffic signals were upgraded 
and street lighting was improved. 

The new traffic signals were interconnected to provide a coordinated signal ~ 
timing system. The system provides different timing plans for inbound and 
outbound peak periods of traffic flow as well as off-peak periods of balanced 
traffic flow. Two way progression is provided in all timing plans • . 

- ---r11e project was constructed as a Federal Aid Urban Systems project wi_th 
the local share 30% and the federal share 70%. Total cost was $2.6 million. 
Construction was completed in the spring of 1978. 

Project Benefits: Although extensive before and after evaluation studies were 
not preplanned, an ·analysis of available data was undertaken after project 
completion. 

Accident Reduction: Accident information, for equivalent 8 month periods 
before and after project construction, was compiled as shown below: 

Total Accidents 
Property Damage Expense 
Personal Injuries 
Fatalities 
Accident Rate* 

.... 
Before 

(Feb.'75 to Oct.'75) 
ADT•l5,000 

47 
$51,585 

27 
0 

3,480 

*Accidents per 1 million vehicle miles traveled. 

After 
(Feb.'78 to Oct. '78) 

ADT•l9,000 

20 
$32,070 

13 
0 

1,170 



-~ 

.• 

The before and after figures indicated reductions in most areas of accident 
•t•tistics. (There were no fatal accidents for either period.) The percentage 
of reductions is shown below: 

,-_ , -•·. 
~w .. 

~ . Total -Accidents - Reduced by 57.4% . Property Damage - Reduced by 37.8% 
Personal Injuries - Reduced by 51.9% 
Fatalities - N/A , 

Accident Rate - Reduced by 66% . 

These figures represent significant accident reductions in the proj~ct 
area on Hamilton Blvd. despite a 27 percent increase in traffic volume on the 
street between 1975 and 1978. 

Travel Time and Stop Reduction: The following figures represent comparisons of 
travel time and number of stops before and after coordination of the new fully 
actuated signals along Hamilton Blvd. between W.19th St. and Stone Park Blvd. 

Overall Average 

Average 

Travel Time 
(seconds) 

Before 
213 

Number of Stops 

Before 
2.3 

After 
175 

After 
1.4 

Reduction 
18% 

Reduction 
39% 

These figures indicate significant reductions in travel time and the number 
of stops required to traverse the street. 

Cost/Benefit Analysis (see attachments): In order to determine if the expenditure 
of 2.3 million dollars was a wise investment, a cost benefit ratio was calculated. 
Dollar savings to the road user from reductions in accidents, delays and fuel 
consumption indicated a cost benefit ratio of 3.08, an estimated savings of 
$3.08 to the user for every $1.00 in public funds invested. 

Other Benefits: In addition to the previously mentioned benefits, there are 
other non-measureable benefits such as community pride, encouragement of economic 
growth, better access to connercial areas, improved transit access and aesthetic 
improvements. 

. .. 
Conclusion: It is our finding that the Hamilton Blvd. Improvement Project was 
a justified expenditure which resulted in many benefits to the citizens of 
Sioux City. 

Note: This evaluation study r.,as based on timited data and t.Jas not intended to 
be a statistiaatzy signifiaant analysis of before and after aonJi ·t i ons. The 
annual value of travel time and fuel savings WtlB based on an asswption that 
delays before reaonstruation were a least as long as delays after reaonstruction. 
The pu?7pose of the evaluation study ws to provide the City !Jith an indication 
of benefits resulting from the improvement project. 



W. 19TH & HAMILTON 

BEFORE FEs,'75 ro Ocr.'75 AFTER . FEB,'78 ro Ocr,'78 (I) 
0) 

t 
W. I '1th 

13 ACCIDENTS 2 ACCIDENTS 



W. 28TH & HAMILTON BLVD. 

BEFO~E FEa,'75 ro Ocr,'75 · AFTER FEB,'78 10 Ocr.'78 CD 

f,/. 2 8 :!! _ _,;;co;,..;;_01< w.2.8~ C 

7 ACCIDENTS 1 ACCIDENT 



HAr·~ILTON BLVD, & SUMSET f.JORTH E BEFORE Fes.'75 To OcT,'75 

8 ACCIDENTS 

AFTER FEB, '78 TO OcT,'78 

= \ T ... . ·\ - ;.· 
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___ _J l ____ • -
\ 
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STOUE PARK BLVD. P, HAMILTON BLVD, 

BEFORE FEs,'75 To OcT.'75 AFTER FEB,'78 TO OcT,'78 Cf -

S7bh£ PARK "BLvb . 

(!) 

j_ 
• 

6 ACCIDENTS 2 ACCIDENTS 



EVALUATION OF 
HAMI LTON BLVD , IriPROVEtl:ENT PROJECT 

No, ACCIDENTS BEFORE AND AFTER CONSTRUCTION 

LOCATION FEB, '7f TO gc0, '75 FEB, '78 T~ OcTO '78 
. \"-•:~~ - ,- ► r. ~ . AD :a 1 , 00 ADJ= 9,00 
. \ ...... 
~t-· . .... 1800 BLOCK 4 1 

H. 19TH STREET 13 2 

1900 IlLOCK 2 0 

\·I, 29TH STREET 0 0 

2000 BLOCK 0 3 

\i. 21ST STREET 0 0 

2100 BLOCK 1 1 . 

W. 22ND STREET 0 0 

2200 BLOCK 1 0 

W. · 23RD STREET 1 0 

2300 BLOCK __ 1 2 

W. 24TH STREET 1 2 

2400 BLOCK· 0 0 

W.25TH STREET 0 1 

2500 BLOCK 0 0 

W, 26TH STREET 0 0 
2600 BLOCK . 1 -: 0 

W, 27TH STREET 0 ,. 1 
' 

2700 BLOCK 0 0 

W, 28TH STREET 7 1 
SUNSET PLAZA (SOUTH) 1 3 

SUNSET PLAZA <rloRTH) 8 1 

STONE PARK BLVD, 6 2 
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Hamilton Boulevard Improvement Project 

STATISTICAL ANALYSIS OF ACCIDENT REDUCTION 

(I Accidents) (106) 
Accident Rate*•---·------­

(# Days) (ADT) (Miles) 

47,000,000 
Accident Rate (Before) • -------- • 12. 9 

(243) (15,000) (1) 

20,000,000 
Accident Rate (After) • -------- • 4. 3 

(243) (19,000) (1) 

lAccident Rate Before) (Accident Rate After)] 
Per Cent Accident Reduction• 100 

(Accident Rate Before) 

[
12.9 - 4.J 

Per Cent Accident Reduction• 100 ---- • 67%** 
12.9 

·••" 

* Accidents per million vehicle miles 

** Significant at 99% Level of Confidence 
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JIAMILTON BLVD , IMPROVEMENT PROJECT 

ANUUAL ACCIDENT COST REDUCTION 

COST BEFORE COST AFTER 

PR8PERTY DAMAGE ACCIDENTS 
MOS, ACTUAL COST $51,585 $32,070 

PERSONAL INJ~RI ~CCIDENTS 
8 MOS, a$, 8 EA, 85,995 . 41,405 

ALL ACCIDENTS $137,580 $73,475 

Ac,IDENT (OST REDUCTION=· $64,105 
8 MOS, • 

COST REDUCTION 

$19,515 

IJ4 ,590 
-
S64,105 

ANNUAL ACCIDENT COST REDUCTION= SG4
,lOS X 12 = $96,158 
8 



EVALUATION OF HAtHLTON NOP.TH SYSTEM 
BEFORE AND AFTER SIGNAL COORDINATION 

ADT = 19,000 

t{oRTHBOUND 

A:M. PEAK 

MIDDAY . 

P.M. PEAK 

SOUTHBOUND 

A.M. PEAK 

MIDDAY 

p Ir.. PEAK 

OVERALL AVERAGE 

--- --- -

NORTHBOUND 

A.M. PEAK 

MIDDAY 

P.M. PEAK 

SOUTHBOUND 

A.M. PEAK 

fhDDAY 

.. ---

P.M. PEAK 

OVERALL AVERAGE 

AVERAGE TRAVEL TIME (SECONDS) 

BEFORE AFTER %DECREASE 

192 184 
195 15£ 
210 161 

· 192 170 
239 190 
246 191 
213 _ 175 

4% 
20% 
23% 

11% 
21% 
22% 
18% 

AVERAGE No. STOPS 

BEFORE AFTER %DECREASE 

1.7 1.5 
1.9 1.3 
2.3 0.7 

1.8 0.9 
3.0 2.2 
3.0 1.8 
2.3 1.4 

12% 
32% 
70% 

50% 
27% 
40% 
39% 



HAMILTON BLVD, IMPROVEMENT PROJECT 
BEFORE AND AFTER SIGNA.L COORDINATION 

- 18% DECREASE IN TRAVEL Tlf"E 

39% REDUCTIO~ IN NO. STOPS 

.... 



HAMILTON BLVD, IMPROVEMENT PROJECT 

SIGNAL COORDINATION . 

ANNUAL VEHICLE TIME SAVINGS 

AVERAGE TIME SAVINGS - PEAK HOURS 
(STUDY DATA) = 38 SECONDS PER VEHICLE 

AVERAGE TIME SAVINGS - OFF PEAK HOURS - · · -
(ESTIMATED) = 19 SECONDS PER VEHICLE 

38 SEC,/VEHICLE X 7,372 VEHICLES 250 DAYS 
5 X = 19,4 4 HOURS 

3600 SEC,/HOUR DAY YEAR 

19 SEC,/VEHJCLE X 11,626 VEHICLES X 250 DAYS 
= 15,440 HOURS 

3600 SEC,/HOUR DAY YEAR 

19 SEC,/VEHICLE 19,000 VEHICLES 115 DAYS 
= 11,532 HOURS X X 

3600 SEC,/HOUR DAY YEAR 

--- ._ TOTAL HOURS SAVED = 46,426 

FIRST YEAR SAVINGS= 46,426 HOURS X $5,76/HOUR* = $267,414 

ASSUME TRAFFIC GROWTH s 4% IEAR EQ~ 20 YEARS, 
(GROWTH FACTOR= ,)95))) 

AVERAGE ANNUAL SAVIHGS = $267,414 X 1.59555 = $426,672 

* The value of time used was based on the findings of a study performed 
by Stanford Research Institute in 1967 which established $2.82 per person .per 
hour as the value of travel time. The 1967 per person value of time was 
adjusted using the cost of living index. The value of time per vehicle hours 
was then developed by multiplying the value of time per person per hour by 
the average vehicle occupancy - assumed to be 1.2 persons (1977 Report, 
JHK and Associates). 



~,-. .... . ' -. 

ANNUAL FUEL SAVINGS 

AFTER SIGNAL COORDINATION 
................ , 

'.' • 'I ~~-;" ., .-..:. , '!f";;' 

IDLE TIME PER STOP . .. 
(STUDY DATA -AVERAGE)= 15 SECONDS 

ASSUME ,6 GALLONS PER HOUR IDLE TIME, 

AVERAGE No. STOPS PER VEHICLE 

BEFORE AFTER 

2.3 1.4 

AVERAGE No. STOPS PER VEHICLE SAVED= .9 

.... ---~ 

,9 STOPS 15 SEC,/STOP 19,QQQ VEHICLES 365 DAYS 26,006 HOURS 
--- X ----- X ------ X ---·= -----

VEHICLE 3600 SEt,/HOUR DAY YEAR YEAR 

,6 GALLONS 26,006 HOURS 
FUEL SAVED=---- X ----- = 15,606 GALLONS/YEAR 

HOUR . YEAR 

.... 

15,606 GALLONS 
ANNUAL FUEL SAVINGS=----- X 70¢/GALLON = Sl0,924 

YEAR 



~ 

HAMILTON BLVD, IMPROVEMENT PROJECT 

COST/BENEFIT ANALYSIS 

PROJECT CosTs ANNUAL CosTs 

BRIDGE , $394,000 80 YEARS a 5% = $20,106 
20 YEARS 3 5% = 152,942 OTHER CONSTRUCTION 1,906,000. 

TOTAL CosT $2,300,000 

BENEFITS 

ANNUAL VEHICLE TIME SAVINGS 

ANNUAL AccIDENT CosT REDUCTION 

ANNUAL FUEL SAVINGS 

TOTAL ANNUAL BENEFITS 

ANNUAL CosT $173,048 

- ---·· 

$426,672 
96,158 
10,924 

$533,754 

· $533,754 
COST/BENEFIT RATIO= -- = 3.08 

$173 ,Qll8 

$3,08 RETURN FOR EACH DOLLAR INVESTED 



,,. ipeclflc I•-• ore _,. cleorly Identified ond designed, ond -• p,eclM 
ce11t .. t111111tft COIi lte prepsed. It -, lte MceNSy to •• edj111-.nt1 In the budget 
eslilllOt•. 

SCHEDULING 

Effective echedull"t of lflllvWuol prolecll It -11o1 to occ41111plilhlng ony hlet-y 

lt!tpr0¥-t proe,-••lncludi"t IMpl-nfi"I ol ••ty i"'P'--nh. It would hot 
unreoli,tlc to pr.- on awwel progr- requiri111 con1iderable 1110,e fllftdl than will lte 
ovailoble•1nd it would lte -.,olly unreollatlc lo tur11191t o proe,Gft '-11• than can lte 

ec:cOffiPli1hed with awolloble -~. 

C-ld-tlon _, lte ·- lo "- ond Nllpower ,..,1...-11 ,., 
• Detol led plonnl"t ond cletlfn 

• C,ontn11dl"9 f.-1111• 

• Ol»toinl111 apeclol ..,1....,.. on4'or .atorlot. 

• C:-t"'cti111 and/or lnatalll"t l"'P' __ nh, 

For - "'•'-_., tho ,.qul,-nh wlll lte 111lnl-l, A 1h11ple work order..-, 
be '"flclent to outhorlu the ..ti, tlloterioh ond -.,lpiMnt -, lte ovolloble In ltock, 

ond of- doyt work by agency crew1 -, finish tho jab. lut ofMf 1...,_n11 ~ 
require -iderable lood tl111eWore IMplN.ntatlon, with -IIIMnt of 1lgnlflmnt 

-" of •nel-ing, odllllnlatrotfve ond --""dion _,.,_,. 

' 
S-e otenCI•, with lort• ~ of profecllunder -,, utlllse -1- for• of 

CCllllputerlzed crlticol poth schedull111 technique,. At the other extreme, o 1llllplo ltorgraph 
con lte Uled to doc111Mnf tho Kh_,le ol developMllt ond l111pl-totion of each of o 

Mri .. of prClf)Gled i111proo,-II. In_.,.. CDM, it II 011ontiol thot o rooli,tic: tchodulo be . 

fttobliahed with largot dotft for ocC0111pliet-t of the varl_ ,.,.._. of project devolop11e'nt . 
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Chapt• Six 

EVALUATING IMPLEMENTED IMPIIOVEMENTS - --- ~ .-

One of tho principol wmknea• of pent • .,,..1-• with hlgt-y mfety prOt,Wmt hDI 
!teen lock ol ....,_. fol low~ ond ovoluollon of the ectuol r.ulh of impi.-nted 
,.,, __ nh. 

Accident prediction la not yet• preclae ort. Evon the b• of oppre11choa U1U111tly 

l,wolve1 - •-ptl--nd co,lolnl)' there or• -, COlllplP contTibutor)' foc:ton 

which - do not understand . Thero 11 do-latlon ol •f•ty illlpro-enll that have 

foiled to produce prodlc:ted bonelih. S-tNMI unexpected tide offoch ol on im­

p,ov-nt hove octuoll)' -nec1 the altuotlon . 

We do not know oll the .,.w .. -nd until we lnc:r•H - 1toreh-• of knowledge Clfl 

whet rooll)' happ.w oft• illlpl-ntlng v•I- eofoty h11pro-nll w• connot hove 

76 

, .. 
~ 



complete confidence In - future judp,enh and octl-. Orderly •yst- ond pro­
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~e-nt ol highway aafety ,,._,. 

DATA 1£QUllt(M£NTS 
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• Who: typo ol ,..,_ ... - , .. totted? 

• Whore - It IMtolled? 

• When - It INtolled? 
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• What - tho l111pl_,...,loil coat? 

• What - tho prl• occldollt -•? 

• How - the prabl- dlognoaod? 

• Wtiy - thla ,...,_nt Mlocted? 

• Whot roaultl -• predicted? 

Flguro 7 llluant• • typical project fllo docY11entotlon, Fleur• I la on 
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The botic .,. need-' ••: 

• 
• 
• 
• 

The 1.--,it doc-ntotlon-•locotion, th•, etc. 

Accident ... how _.,,, what ')pet, how .. ..,.., 

Tl9ffic vol-•. 
I 

Any 1i9niflcient chantea In the phyaic•I -1--nt (oth• thon the ' 

1...,,ow-nt) which -, lnfh,e,- accident ••cor••-llh111llnotlon, 

al,id realataftee, ·etc, 

lefore and of._ COMpOFI- ,..,..11,. wlll be ftmde Int- ol occident 111tt•-cldents 

,- 111lll ion vehlclea • per 111llllon vehicle 111llea. The baala fo, -e-nt wlll be 

percent reduction ol occident r•te. Ccwnpo,iton1 olao _,, be ~ In t_, of nu,,e.,.. 
of occi•nta, but adjuat!Mnta -t be ,-de f• both ti- ,_; .. and chant• In traffic 

~- f• 111aClftl"9ful rewlta. 

lefore and oft• •• thould reflect cCllllpDf'Ol,le ti- perlodl, p,ef-bly ot INlf twelve 
_.._, When I•• lha11 twelve-'"' dota •e available foll-Int 1...,1-entatlon, the 

before dota lhould be Mlectecl fro.- the - -tt. aa the 111,., data. For e....,i., If 

ofter data •• boMd on • period fr- Oct._ to March, the bafcwe dota ahould be baaed 
on Hperlence f« the -• -tha ol the precedl"f ,,__ fOf the av....,. ol tt-e 
111or1rh1 for Mv•., p,ec-'1,,g ,...., , 

A~er the ti- period hCII baett !dentin-, and the baalc dota Mlect-', the fl,-t ttep It 

to calculate the occldellt rot• bef•• ancl •fter--val"f the r..,.ctlve do .. on ,__.,.. 

of occi•nta ancl traffic vol-. 

f• lnt-ctiona • .... : 

Accidenta per 111llllon vehicl• ~ 

81 

6 
(No, ol occldem) (10 ) 

(No. al daya) (ADJ) 

f• MCti-: 

A«ldenlt ,- .. IIIIClft vehicle 11111et • (No. of •ccldenta) (10
6

) 

(No. of do~) (ADJ) (Section Length) 

f• -h 1-11-. • f• -h poup ol locotl- with 1l11Mt. c'--cterhtlca ond 

1,..,ov.-nta, the ct-.- In accident ••perlence la calculot.d and ldentlned aa: 

'9rcetlt Acddent leductlClft • IOO rcAccldent rote before) - (occident rote 011..,.,l 
l (Accident 111te before) J 

Th• procedur• "'-n above lhould theft be ,.,_t.., tit ldelltlfy clantet In occident 

•••l•nc• by typea of accidents and w,wlty of occldenlt , Thia will pet111lt evoluatlon 

of the ov-11 effect of the llllfl'ov-nt, For e-.le, the total accident rote 111oy 

not t.va bean -terlolly reduced, but o al,nific:ont doer-• in Mverlty ol occldanh wlll 

retult In -urcible ov-11 beneflta. 011 tho other hand, ,_o reduction In occident rate 

-, pr~ llttla benefit If, few - 1111fo,-en dr-tonce, tho Mvwlty of occidenta 

.,_ 0 ..-ked Illa'-. 

111a ... 1,111111 preMlto - lhat aoch 1,..,ov-nt - ec-lcolly juatlned, Uaing 

the actual flndinga on reduction ol occidenta by typee ond aeve,lty, olont with updot-' 

... on occident coatl and the eo1h ol h11pl-'l"11 1...,_ntl, - con now 

daten11lna whether - --,_ wl .. dechlonl, And-• h11portont, tho flndl"fl will halp 

·111 IIMlke ""• decl•I- na•t .... , 

SIGNIFICANCE Of HSU.TS 

lefore - illfflP too conclusion el:,out the 111•111 of a pat'tlculflf l"'P'ov-nt, ond ita 

effactlv-• in raducl"f occident,, we Med to bock-off Clftd tol.a o Mcond looli ot -

dota to detenlllne how IIIUch eonfidenca we have In the flndlnga. 
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There 11 o ce,lllln dagrN ol c'-nc• In oll hoppenlng1, Juat becouae o coin c- up 

heodt 7 lh11 .. out ol 10 flipt, we would not hove IIIIUCh confidence In pedlctlng 70 

heodt out d 100 flip1. We ore NOMNllbly •ur• It 11 tolna to even out about 50-50 In 

the long'""· 1ut If It...,,. ... that heodt-.. up 70 out ol the Nld 100 ti- the 
,-.Its would start lo be alll"lnc:alt- -Id begin to believe the coin - uribolonced, 
or thot -thl"I other that Nre chance- controlllne the hoppenl"I. 

The SIIM thl"I oppll• to occident deto. We wcaild hove little confld-• In predicting 

l'"t chonges on the 111111, o1- wNk'a ..,.,1ence, o, o 111onth-..., pobably even three 
_,..__ The -• •.-1- we ollMtve, the ., .. ., wlll be - confidence. 

Suppoee ♦- locatl- heel the occident e.,.,i-• at-n bel- fo, ,-lodl of one y­
w- end one y- ofter llllpi.-ntotlon of .,. Nllpro,,-t. 

location 

A 

I 

Wore Acclclenh 

50 

5 

Aft• Accldenta 

40 
4 

% Reduction 

20% 

20% 

Even thout,h lioth I-ti- e,,perlenced the m111e ,-cent reduction durl"I the SIIM 

,-loci, w• would '-• • ., .. deal -• ccinlldenca In the flndln• et location A thon 
ot location I. 

A ,h,,ple ••• can be .,.loyed to d-♦-lne wheth• the reaulta ot o particular locotlon 

(o, s,qup ol locatl-) •• truly atethtlcally llgnlflcant. lhe t.t - that the dis­

tribution of occldenh ot o location hoa the een-1 chorocterl11lca of o PolllOft dhtrlbutlon. 

Thh dht,ibutlon is illustrated graphlcolly by the curves In Fleur• 11, ond relot .. the 

total number ol accidents In the doto period pecedine the lmpro,,e-nt to the percent 

reduction ol occidont1 followlne l111ple111entotlon of the l111prov-r1. 

The curves In Flpe 9 ore d•lgned too-• o 95% level of confld-e that the 

Indicated occident reduction_, tlll"lflcont. Thia 111eon1 thse la only o 5~ probability 
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that the r~ction accwred -rely l,y chance. A.""" level of confldeftce h con1iderecl 
generally occeptable. Si111ilor cur,,.. for othef level, of confl..,ce ore ahowfl lft lt,e 

It-ch Report fo, NCHltP 17-2A., 

The •-• of lt,e two curv" reflech • 11i,-1 t"t of algnlflc-e--lt,e i,ppet curve• -e 

c-•v•ive teat. Teati119 of rewlh at• portlculor locatioft iftvalv• lt,e foll-i"9 atepa: 

l. ldefttify the -'ier of occldenh 1ft the dato tl111e pet'lod l,ef­

h,,pl-ent•I°" (the ti- ahould be Carftpcirable to lt,e after-lfflpl-ta­

tiorl data ti111e pet'lod). 

2. c-pute the percent occident redudion at the location (- IMtructl­

ln prev~ aedlon). 

3. Ad juat, if nocea-,y, the """"'-r of before accldefth: 

If the before ti- period 11 longer thon the after tl111e period (this 11 the UIUOI 
case l, ad l"'' the """"'-r of before accidents, I ' , to reflect differeMe1 In 

lrofflc va&u- end ti.,.. perloda1 

I'• I (Alter ADT 
(lefore AD 

for lnt-ctl-, UM the - of the ADT on each ol the lega and divide 
by 2 to obtain owrage ADT . 

If the traffic vol- c~. durl"9 the before or ofter period, 111Ultl,ty eoch 

ADT by the """'"' ol day, It - applicable, 

If the after ti111e period ia I0"9er thon the before th• period, the ,.,..,i,., f!' 
before accidents, b, need not be adiuated. 

_.. Refer ta the cur¥fl In Flgvre 17 and locate the paint of lnterwctlCll'I of 

the """"'-r of occident, aftd the percent reductlOft . 

5. lf ·the lntenectiOft point 11 bel- the bott- curve, - are not aufficlently 

conrident that the 1..., __ ,,. actually couaed thot -t of accident 

reduct ion. The data are flOf c-ldered 1l9niflcont • boMI for fvture 

iudg-nt1. 

6. If the interMctlCll'I point 11 above ttie topcurw, - are 9~ certalft that 

the accident reductlCll'I wot attributable to tt.e l111pr-nt. Doto fr­

these locatl- should be reliable for updoti"9 - ltandarda, gvi~ and 
criteria for future plC111ni"9. 

BS 

7. H the lntenectlon polftt foll, betwHft the two curv", the algftiflc°"ce of 
tl,e re1uh1 h uMerta lft. ContlftW to collect data fr- the locotlon for Oft 

odditionol period of ti- oftd theft re-evaluate the i111prove-ftt. 

EXAMPLE EVALUATION 

ltal1ed pavelllent -"-" wwe Installed with .. hting lane lin• on a f--ml le harord11111 

MCtlon of fre-,, The foll-Ing •to -e obtained fOJ two Y90" before ond - y­

foll-1"11 the iNtallatlon of the i!llpfov-nt1. 

..,_, 1971 

19n 

(A.vonige) 

A.ftor: 1973 

A.ccl..,h 

.. a 

.. 6 

< .. n 
33 

Trofflc Vol""'e (ADT) 

52,000 

55,000 
(53,500) 

58,500 

The -luatlon •tefll ore: 6 

( .. 7) (10 ) 

I. Accident ltote hfore • (365) (53,500) (4 . 0) 

2. A.cc ldont ltote A.ftor 

3. hrcent ltecluctlon 

• 

• 

• 

0 . 602 accldent,/1111II Ion nhlcle 111II• 

PJ> oa61 
(365) (SB, 500) (4 . 0) 

0 . 386 accld°"'1(111llllon vehicle 11111• 

100 no.602) - (0.386il. 100[0.216] 
l <0.602> J 0. 602 

• 35. "'-

4. Chedi the Pohlon distribution c1n• to dote1111lne lt,e 118"1flcont percent 

reduction for 95% confidence with 47 accldenh. 

Lower cu,ye (libwal teat) • 
Upper curve (-tlve t•t) • 

16 

24% reduction 

32% reduction 

·~ ,D 



lee- the octual reduction of occident rate (35. 9'11,) .. cHdt the 111inl- re.,1r-ntl 

for both leth, the r•ulh ore cONidered 1ignifioant. 

5. If doto ore ovoilable, conduct 1l111ilor evoluotl- n teatlng of •lrlnccr,ce 

by types of occidenll ond aev•lty of occidenh. 

Ooc11111entotlon 

There It need for coreful doc-lotion of eoch step of the evoluotlon of lmpl-ted 

1...,ove_nt,. Thia Information will be etMntiol for evoluotlon of the overall p,og,_ 

ond for refi-nt of doto fo, fulufe forecaah•- described in the foll-ing chapter. 

Speclflcolly, the doc-nlation thould include: 

• lefore ond After Perlodt -- What - the before period? The ofter 
,-iod? Thi, inf«-tion will be uaeful lo c0111pore the r•ults ol o 

given type of llllp'ove-nt ot 1i111llor locoll-. 

• After Accident Hi1tory --~ '"°"Y occident, hove occllffed ot thi, 

locotlon tine• h-.,ove-nt lmple-ntotlon'/ What type'/ Thlt 

lnf-tlon will be 111ef11I In -urlng ond -lyalng the resulll of 

the l111p,ov•-nt. 

o 1.,.,ov_nt lte111lt1--What _,. the rewlh of the ,..., __ nt? 

Wot thil o 1lgnlfioant decreoae? If not, why? W• the magnitude of the 

dee,_ 01 .. peeled? If not, why? Thlt Information will be tAeful in 

refining the aelection of applicable 1-.,ov•-ntt ond the prediction 

of occident reduction benefit,. 

With relotlvely -11 nul!lben of e..aluoti-, the doc11111entatlon can be prepared man­

ually ond filed with other lffltl'ovement doc-nh. In larger ogencl•, much of the 

evoluot;on ond doc111119ntotion i1 perfOfflled with cOMPUfer program,. Tobie 10 It on 

e1111mple camputor printout of o bef«e ond ofter -ly1i1. 
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