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NOTICE

The United States Government does not endorse - products or manufacturers.
‘Trade or manufacturers’ names appear herem solely because they are considered
essential to the object of this report

" DISCLAIMER

"The contents of this report reflect the views of the author who is responsible for -
the facts and the ‘accuracy :of the data presented herein. The contents do not
‘necessarily reflect the official views or policies of the New Jersey Department of
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' SUMMARY AND CONCLUSIONS

: Thrs studywas undertaken’to update'the truck noise levels wlrlch weremeasured 1n "l\l"ew‘.lersey |
| m May through December of 1977 Truck norse measurements were taken in’ September_‘ “

‘ _lthrough December of 1992 June through December of 1993 and July through August of 1994

ThlS report presents a companson of the truck norse levels measured in 1992 94 to those

‘measured in 1977 and also a companson of the 1992-94 N J levels to the FHWA levels i in the;

,,Vnew traﬂic noise: model (TNM) whlch were measured 1n 1994 95 o e |

| Over the yearsb NJDOT has used the Federal nghway Adm1mstrat10n (FHWA) approvedl: o
' " -hlghway trafﬁc norse predlctlon computer program STAMINA Versron 2 0 to predrct expectedv B

_"trafﬁc norse 1mpacts from proposed hlghways STAMINA’S truck n01se emrssron levels wereﬂ

.Imeasured in the mrd 1970’s A lnmted-number »‘bf he:

3 »N J m the mld l980’s and they were 1gmﬁcantly lower than STAMINA’s levels as well as the-. ', o

~N. J levels measured 1n 1977 Addltlonally, more stnngent norse regulatxons went mto effect m‘

' 3truck norse levels were measured m S

1986 (m-use medlum and heavy trucks) and January .?1’988 (newly manufactured trucks) S

Because there were mdlcatlons and expectatrons that present day truck n01se levels weref"f‘ !

markedly lower than those measured m the 1970’5' ’,’»f.'thls truck noise update study was begun to o

| mcmatelY-d¢temm¢ current tmckz_n‘ol,sef‘levels;‘g T

If, as expected, current trucknorse levelsare signi't'rc_ant_ly-lower thanthe 'jl 970”3 reference l_evels . v' |

Sasor, SR, Detennmatlon of Truck Norse Levels for New Jersey, Report No 81-006-7791 N J. Department of '
- Transportation, Final Report, July 1980 '

2 ? Fleming, Greg G., et al., Develonment of Natlonal Reference Energy Mean Emrssron Levels for the FHWA » j' S

. Traffic Norse Model (FHWA TNM), Versnon l 0, Fmal Report November 1995 USDOT Volpe Center
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the comparison of current and past NJ truck noise levels. REMEL’s alone were used for the
comparison of current NJ truck noise levels and the reference truck noise levels in the new

FHWA Traffic Noise Model.

F or this study, truck noise measurements were taken at 25 sites in New Jersey. The goal of site
selection was ;to pick sites (frbom wﬁich a representative sample of the N.J. trdck population could
be collected. | Usiﬁg a 1/3 octave real-time analyzer, the ma.ximdm A-weighted noise level and
the :simultanecds 1/3 octaize fre,dueacy spectrum (20Hz to 20KHz) were meastlred for the passby
of an individdai truck, at a distance of 50 ft from the lane of travel with a mi_crophone located at a
height of 4 ft above the ground. : The.ti'uck"’s_‘jnoiserwbas also recorded on a tape recorder and was
played_'b_ack in the lab into a graphic ;I‘_evel,recorder to check that each _ttuck was isolated from

other highway traffic to the extent that its noise level was free from significant. interference.

'Data.-.redaction. was done" on nearly 1,200truck ..ltciee .‘level ~xmea\is‘>uremeat.s.’ After checking
calibfatich, signals,-, wmd speeds,mterfenng and ’.e'XtraIvleous‘ ncise’vs,,{i;lissid‘g udata, etc., 222 cf
 these meaSurerhents were dlscarded, and what remamed a’ere 974 ’t"avlid‘ -‘ truck _n’oisAVe
measurementé representing the ‘13' axIea.classiﬁcaticas and 6 roadway types for which data was
collected. | Noise, speed,» and deecﬁptive data.for‘ the valid measﬁrements "were nterged into a .
single combuter, file for 'each site.; -.These .'ﬁles W-e_re then analyzed using the SAS Systcm of
statistical analysis softhate. ‘vElvemental'y statistics were tirst calculated on a site by site basis;
then calculated again for the twelt'e ti'dck class-roadWay_ type groups (see Pages 16 & 17 for
. truck classes and Page 15 for roadway types). Data analysis also included the developmentof .

'REMEL’S for each group under the assdmption'cf normally distributed data. REMEL’_S were
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: Truck norse levels for 1992 94 were 2 1-4. 8 dBA lower than for 1977 on average 3. 5 dBA lower

: (see Page 55)

The ﬁndmgs of the REMEL compansons though less accurate because of the assumptlon of

_normally dlstnbuted data corroborated those of the non—para.metnc method Comparmg the

| 1977 and 1992-94 REMEL vs. speed regressrons, showed that 1992 94 truck REMEL’s were |

'lower than 1977 REMEL s for essentlally all speeds for both the Medrum Truck & Bus and o

-Heavy Truck classes (see Pages 41 53) At 50 nnles per hour (mph) across all roadway types v -

7 1992 94 REMEL’s for Medmm Trucks & Buses ‘Were . 2 1-4 0 dBA lower than 1977 REMEL’ -

on average 3 0 dBA lower (see Page 40) At 50 mph across all roadway types 1992 94 S

, REMEL’S for Heavy Trucks were 1 9-5 0 dBA lower than 1977 REMEL’s on average 3 5 dBA

: lower (see Page 47) Over the 20 year penod 1975 1995 FHWA found s1m11ar drops in _' PR

- 'REMEL s for medlum and heavy trucks (Reference 2 page 71) f '»

-_fComparlson of 1992-94 New Jersey and 1994-95 FHWA TNM REMEL’s for Trucks -

| The REMEL s for thlS study were compared to <the FHWA Trafﬁc Nolse Model (TNM) P

"REMEL’s presented in Reference 2 3"j3;:=:‘Smce bus REMEL’s are defmed separately for TNM o

. buses were removed from NJ Truck Class 1 (Medlum Trucks & Buses) and REMEL regressron ‘ "

llnes were recalculated Compansons were done for level and upgrade roadways for medlum and L

f‘heavy trucks For level roadways, TNM REMEL 's for baselme condltlons (average pavement , Co

constant ﬂow condltlons) were compared to NJ REMEL’s for both controlled access and non-*‘ Lo

’;controlled access hlghways For heavy trucks on upgrade roadways, TNM REMEL’s were -

_compared to NJ REMEL s. for both controlled and non-controlled access hlghways Reference 2
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1
: . |
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R‘EMEL"fs are higher; minus sign, that FHWA TNM REMEL s are higher.

w1th the mlcrophone 4 feet above the ground and ’INM RE EL’s areﬂ AR
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lBA for heavy trucks over the central speed range encompassmg 80% of
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However, noise levels predicted for upgrades roadways by the two sets of REMEL’s do not
exhibit these same rrieaningful differences. This occurs because the differences between NJ and
TNM truck REMEL’s tend to be in the opposite direction for medium and heavy trucks (see
Table 12), because of the dominance of heavy truck noise, and the large number.-of cars iu a
typical traffic stream. On i’age 67, some examples are given of noise levels predicted for a
controlled access upgrade and a non-controlled access upgrade using both the NJ and TNM truck
REMEL’s.” Even though truck- voiumes Wer_e high in these examples, the folloyvirrg was found:
o For a‘controlled access _upgrade with truck speeds of 50 mph and car speeds of 55 mph, the
NJ truck REMEL’s predicted noise levels 1.2 dBA lower than the TNM truck REMEL’S. '
o Fora non-controlled access:-upgrade with tr.uck'speeds of 45 mph_and car speeds of 55 kmph',
’rhe NJ truck REMEL’s ',pr_edicted noise le_vels. 0.1 dBA higher than the TNM truck
- REMEL’s. | |
In practrcal terms, noise levels predicted for upgrade roadways using either the NJ or TNM truck

REMEL s will not be sngmficantly dlfferent

The benefits 'of NIDOT using' the :1l992-94 N.J. REMEL’s or the 1994-95 EHWA ‘TNM
REMEL’s for riOise .pred.iction .and :barrier design are giyeri here. First, the accuracy of any
- future noise predlctions and the eﬁic1ency of norse barrier desrgns will be nnproved Secondly, |
use of the new, lower truck noise levels will, 1n most cases, result in lower predicted comrrrumty
noise levels. _Therefore, NJDOTwill design and construct fewer a'nd/or smal_ler noise barriers to
mitigate expected noise .impacts for a savings in both time arld money. This 'savings was
estimated at $1. 5-2 3 mrllion a year for an average yearly noise barrier constructlon program of

$15 million (see Page 69).

* No barrier case.






' RECOMMENDATIONS

CItis recommended that the truck noise: levels (REMEL’s) determined for this update study (1992-
94) or those determined for the new FHWA Traffic N01se Model (1994 95) be used for n01se
predictions and 'barrier de_s‘igns at N.TDOT. In practical terms, noise predlctlons and barrier
designs using either_ set. of levels will be virtually the same; Use of these lower, up-to-,date truck
noise levels}wil‘l Iresult in a»signiﬁcant savings ‘int’ime and money to design and construct noise

 barriers.

~ Additional ﬁhdings 'of thi‘s“study should be preSented in a short supplemental report. or paper.
This_' }mport/_naper yvould vinclude-a discussion o.fv the"bsensitiyiity ‘of'.REMEL’s to microphone
height relatiyeto ground level, and a new tnethod for deternﬁhing_ REMEL’s which is basedvon -
the sound energy of a vehicle’s noi‘se 'level ‘This nevtf method 'eliminates the need rfor’an :
iadjustment to the level-mean to arrive at REMEL’s (see Reference 2 pages 34 & 35) and the
requlrement that n01se level data be nonnally dlstnbuted REMEL’s determined by thlS new

'method would be compared to REMEL’s deterrmned by the method used in Reference 2.

It is further recommended that the Research Unit, in conjunction ‘with the Bureau of -
. Emirohrhental Analysis, conduct a short study to determine the accuracy of the new FHWA
Traffic Noise Model (with lower, up-to-’date"REMEL’S) for some ethting'noiSe barrier sites by

comparing predicted to measured noise levels. The improvement in accuracy over the previous

2 Tbid, Fleming, Page 1.
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- INTRODUCTION

\ Thls -study‘wasunderta_ken to update the truck noise levels which were measured in New Jersey
in May tlnough December ot’ 1977 for Research Study 791 0, Determination of Truck Noise
Levels for New Jersey. ‘For this update study, truck no_ise‘ measurements were taken 1n
September through December of 1992, June through ‘December of 199}, and July _through
August of 1994. "l'his report pres'ents a comparison of the truck nolse levels »measured in 1977
and those measured in 1992-94. New Jersey truck noise levels for 1992-94 are also compared to

the FHWA truck noise levels measured in 1994-95.

Federal noise.standards require the New Jersey ‘Department of Transportation (NJDOT) to
estimate highway traffic -noise"~impacts on the public for all »proposed federal-aid highway
construction and reconstr.uction Proj ects.* Expected traffic noise i'mpacts are estimated using the
Federal Highway Administration (FHWA) approved highway traffic noise prediction computer
program STAMINA Version 2.0 ." STAMINA’s truck noise emission leVels were measured in
the mld l970’s Though hmlted in number, heavy truck noise levels measured in N.J. in the mid
1980°s were srgmﬁcantly lower than STAMINA’s levels as well as the N. J levels measured in
4 l977 In add1t10n the more stnngent nolse regulatlonsl that went into effect in 1986 (in-use ‘
medlum and heavy trucks) and January 1988 (newly manufactured trucks) were expected to

lower truck noise levels even more. Because there were 1nd1cat10ns and expectatlons that present

4 «procedures for Abatement of Highway Trafﬁc ,Nois'e and Construction Noise”, Federal Aid Highway Program
' Manual, Volume 7, Chapter 7, Section 3, Federal Highway Administration, U.S.D.O.T., May 1976.
* The FHWA has recently developed a new traffic noise prediction computer program called TNM (Traffic Noise
Model).
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m-anner>: a methodology which insured accurate measurement was developed; measurement sites
with physical characteristics such that accurate measurements could be taken ‘we‘r'e selected;
noise level (including 1/3 octave frequencies), speed, descriptive, aad meteorolcgical data were
collected af the sites; and this data was reduced and analyzed. As part of the analysis, past and
present truck noisc levels were staticfically cbnipared, and_Befercnce Energvaean Noise -
Emission L_evéls F(REMEIV,’S) as a function of tﬁe logarithm of speed were determined for

medium and heavy trucks.
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 DATACOLLECTION
_:_v,Measurement';Methodoljog):; o
A measurement methodology was déveloped whrch 'insu'red'the 'ac'curatemeasurement of : the
maxunum A-welghted noise level and sunultaneous 1/3 octave freeluency spectrum produced by S
’the passby of an md1v1dual truck Measurements were. made ata dlstance of 50 feet from the
center of the lane of travel but only for vehlcles travehng m the }near lane A system for N
clasmfylngftrucks'basedonaxle-,'conﬁguratron was develop‘ed; ;accord_vl_ngly“,; each truck fell into o
one of 13 classes. A roadway classrﬁcatlon scheme wasdetermmed w'ith‘roadways divided into f_
‘slx types A‘ vahd measurement cntena was establlshed whrch lguaranteed that the noise of an »
1nd1v1dual truck was measured w1thout any srgmﬁcant effects from the noise of other hlghway
vehrcles. A procedure for conductmg ﬁeld measurements | was .‘developed and the noise

measurement equlpment whrch was used for data collectlon was selected Some eqmpment was"

:fpurchased for the study ‘:The' number of measurements that would be taken was determmed

based on statrstlcal consrderatlons"' “'estlm_a‘trngf ;the_- -"mean:of ‘la. truck;class_ to, _the desired - :‘

accuracyn,_x.dF.mall_y»,-‘ 25- fmeasurement, sites were»jselected.that'met the physical sﬁite criteria for

~ accurate measurements. -

Noxse measurements were taken for trucks havmg two axles wrth dual rear wheels, three, four,' .

ﬁve & srx axle trucks, two & three axle truck tractors and two & three axle buses These types o

'~of “trucks” are 1llustrated m Frgure l Page 14 whlch shows Truck Cla551ﬁcat10ns 1 to 13.

* A-weighting sirnulates th‘e..response of the ‘human ear to sound levels.
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These truck cla551ﬁcatlons are in keeplng w1th the 1976 federal norse standards which deﬁne a y .
- truck as any rnotor yehwle (mcludrng buses) havrng a gross vehrcle welght of greater than 10 000
lbs.4 On the other hand yeh1c1es in Classrﬁcatrons A &‘ B of Flgure 1 were not consrdered B
trucks because in general thelr gross vehlcle welghts are less than 10, 000 lbs To compare the
results of the update study to those for the orlglnal study (1977 data), we dec1ded to use the same |
: general “truck” classes deterrmned for the onglnal study These are medlum trucks & buses and‘
~ heavy trucks. The medlum truck & bus class 1ncludes “trucks” in Cla351ﬁcat10ns 1 2 4, & 5; the
heavy truck class mcludes trucks in Clasmﬁcatrons 3, 6 7 8 9 10 11 12, & 13 See Flgures 2& 3 :
Pages 16 and 17, | R o
' Roadway Classiﬁcation‘ |
| 'Roadways were d1v1ded 1nto the slx types whrch are llstedmbelow : ‘, | _ ‘_
| (1) Controlled access level (less than or equal to 2% grade) N

':";v ';(2) Controlled access upgrade (greater than 2% upgrade)

: : 3 Controlled access downgrade (greater than 2% downgrade)

(4) Non-controlled access level (less than or equal to 2% grade)

L “ ,(5) Non-controlled access upgrade (greater than 2% upgrade)
(6) Non-controlled access downgrade (greater than 2% downgrade)

These types of roadways were selected to mvestlgate thelr mﬂuence on the magmtude and
‘character of truck norse. -nghways were d1v1ded"m-to-‘controll.ed‘ and non-controlled access “
because (a) 1n general dlfferent average speeds and operatmg condltrons exist on these types of -
hlghways and (b) the 1976 federal norse standards make th1s drstlnctlon in deﬁmng hlghway

' projects. Truck n01se on upgrade and downgrade roadway sectlons where decelerations &’ o
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Data FCollectlon TP‘roc‘edures
vAt each of the 25 nolse measurement s1tes” n01se speed descnptlve and meteorolog1cal datalr '
vwere collected by a twovman crew Truck n01se level and speed were measured by a Larson-
Davrs.Model 3200 1/3 octave real tlrne analyzer -When set on the “Max Spectrum settmg th1s'-
analyzer captured the maxrmum n01se level from a truck. passby w1th 1ts correspondmg 1/3
) octave frequency spectrum from 25Hz to 20 000Hz The analyzer was manually started when N
the front of the target truck passed a trafﬁc cone placed 250 feet upstream of the mlcrophone and “
manually stopped when the front of the truck passed a trafﬁc cone 250 feet downstream of the
mlcrophone The analyzer prov1ded an average speed in rmles per hour for the truck over the
500 foot mterval by calculatmg 1t from the tlme passage between start and stop (the tlme of the "

: sample) Every truck wh1ch passed the 51te was sarnpled 1f 1t was sufﬁcrently 1solated from other’ 1 )

traffic as per the mlmmum vehrcle spacmg requlrements mentloned earher

»A descnptlon of each truck was taken whrch mcluded axle conﬁguratlon, body type exhaust

locatlon, and load cond1t10n (1f dlscermble) The wmd speed and d1rect10n were noted for each

' truck passby measurement Temperature & relatlve humldlty were measured at the begmmng A»

: .and the end of the dally samplmg penod and ‘barometnc pressure was noted at the time of
: :system cahbratlon The measurement system --’ mlcrophone, preamp, cables etc - was
cahbrated wrth a 124 dB plstonphone at the start and end of the measurement penod and mldway -

for longerpe_rlods.b IR
| ’Larson-Davrs mlcrophones (Model 2559 1/2 1nch condenser) preamps and 200 ft cables werev :

- used for the measurements A smgle mlcrophone w1th w1ndscreen was placed ona tnpod ata



e helght of 4 feet above the ground at a dlstance‘ of 'S(l’feet,’from the center,of ,the_"ylane in whxch the" o

‘truck traveled (only thc: near lane was used) The signal' from.the microphone was .fed i

L s1mu1taneously to the 1/3 octave real tlme analyzer and a IV SJ Nagra two channel tape recorder o

l il

: --The tape recorder ‘was u<ed so that later in the lab (l) a tlme hlstory of each truck pashby could' : '

.l.

vbe produced by a graphlc level recorder and the vahd measurement check performed and (2)‘ SRR

o ;each truck passby couldvbe momtored w1th headphones for extraneous sounds Tru_ck norsef’r;'*' e

iwrthout werghtmg (Lu : ) was rec.o_rdjed, ‘on_v_Channel 1 and .af descnptlon.of ea_ch truck was

R recorded on _C_hannel 20 :Hand' lwritten- notations ’concerning 'eXtraneous noises' (airplanes;
|

\ v

e ,mowers homs etc) an the spacmg of other nearby vehlcles on the hrghway were m:ade in ‘the ,‘ i

B .ﬁeld._as .requlred. An mstm_mented' van was used for data collectlon and it was parked over 100 e
TS T B 1N B TR PR RTR '
R feet ,fr'om the measuring TricrophOne to :mlznnm‘ze reﬂectlons. ’ Measurernents we_re only taken

» when the pavement was 1

R see Appendrx A, page 73

Srte descnptrondata “vjvas.‘collected ‘.for alfl' ‘s'ite's | It consrsted pnmanly of hlghu ay"ir'oute;_“'

-‘.vdireétion,‘.',: and, 'milepost rmlepost measured to the foot wnh a DMI dlstance 'measurmg

mstrument) pavement type (bltummous or portland cement concrete) and number of v:lanes,', '
: L \ R ; :

;For;ailisting.‘of:the eduipment}fwhigch was usedi-i_:for data collectron R ;

o "_.shoulder and medlan detarls notes on the terrarn at the srte the elevatlon of the grormd at the S S

B :‘mlcrophone‘relatrv:eft_o th t of the lane of travel and grade steepness and length

S_ampleSIZe .\ Al ) i

‘;"_I‘h.:é;t;juek-no‘iselevels. obtamed for tlus study are. consrdered o be representatlve ot the New S

SO "Je‘rs‘?y tl'uckpopulatlon in general Average n01se levels of the truck populatlon are estlmatedv'tj R
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 from a random sample of ‘lirnited 'Size. Statistical' methods specify the -r”andom' sample size
requlred so that the mean from a sample can be used to estrmate the true populatron mean w1th a'

partrcular degree of conﬁdence and prec1sron

‘The ’varial)'ility of the 1977 truck noise..level :vdata‘was_’ one of the parameters used for cal‘culrat'ing el

the nurnber of truck noise measurements that‘jwould serveas adatacovllectiongoal forthe‘curr‘ent
‘update study i'lv"o -estimate .'the.‘populat”ionmean ofmaxrmum passby l‘evels to avprecision of + 1
decrbel (conﬁdence mterval mean + 1 dB) w1th a 95% degree of conﬁdence, a sample‘s1ze of |
39 was needed In other words there isa 95% chance that the true mean level of the populatron

falls wrthm the conﬁdence mterval calculated from the sarnple The sample srze calculatron was

based on a populatlon standard dev1at10n estrmate of 3 2 dB (1977 data), and the assumptron that ) _‘ _—

»maxunum passby truck n01se levels are norrnally drstnbuted SRR

' Accordmgly, a goal of data collectron was to take 39 or more truck norse level samples for each R

of the truck class-roadway type groups (for example heavy trucks on controlled ‘access level »

roadways) Thrs sample s1ze was exceeded for all of the heavy truck groups and for all but two - : ‘, _ a3

of the medrum truck groups (controlled access upgrade [32] & controlled access downgrade

.' -2[29]) Under the assumptlon of a populatlon standard devratlon of 3 2 dB for these sample sizes

the 95% conﬁdence 1nterval would be less preclse - :tl l dB for medrurn trucks on controlled

| »access up'grades- »and +'1 '1‘5- dB for medlum» trucks on. controlled access ‘downgrades : For»the o

1992-94 data however the sample standard dev1atrons were less than 2 9 dB so 1t is' possrble S o

B that the assumptlon of a populatlon standard devratlon of 3 2 dB was slrghtly h1gh
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addition, all of the sites were “soft” (covered with grass or similar absorptive material) in

accordance with the definition in Reference 5°

For sites meeting the physical criteria, the following guidelines were used to make the final site
selections. -

(a) Sites were selected along roads handling traffic flows to and from the northern,
southern, eastern, and western portions of the state in an effort to obtain a
geographlcally representatwe sample

(b) Site locations were not selected if it was estimated that less than one accurate
measurement of an individual truck passby could be made in five minutes.

Thus, very low and very high traffic volume snes did not quahfy

(c) For Roadway Types 235, & 6 (upgrades and downgrades), an effort was

made to select grades of vaned steepness and length
More sites were selected in the .northern part of the state because the southern part has relatively
flat terrain, and the upgrades and downgrades needed for ReadWay Types 2,3,5, & 6 were not
available there. Figure 4 on Page 24'v.show‘s the location of the truck noise update measurement

sites. A listing of the sites s given in Tables A-1 to A6 on Pages 74 & 75 of Appendix A.
Number of Truck Noise Measurements -

Truck noise level measurements were taken in September through December of 1992 June
through December of 1993 and July through August of 1994. Over this period, 1,430 1nd1VIdual

truck noise measurements we_re taken at the 25 sites via 32 site visits. Two hundred thirty four

5 Kessler, F.M. & Alexander, M., Sound Procedures for Measuring Highway Noise, Report No. FHWA-DP-45-1,
Interim Report, May 1978, Federal Highway Administration, Region 15.
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Site # Route Milepost

11
12

13

14
15
16
17
19
20
21

22

24
25

26
28

29
30

N U AW —

178 W .
I95 N

"I287N

1295 S
558

178 W
- I80W
178 W

1295 N
178 E
287N
1-295 N
1-280 W
180 W
33 W
202N
130N

206N

206 N’

31N

22E
206 S
46 W
31N
318

703

10.7,.

29.0

4.8

17.4
16.5
219

9.3
28.7
53.1
20.3

53.6
5.4
9.5

19.3
6.6 |

74.2(

19.1

60.6

343

233

84.4

22.9

315

34.3

il

|

24

7 O = Site Number
- [[] =Route Number

Figure 4. LOCATIONS OF MEASUREMENT SITES




Table 1. Number of Truck NoiSe Measurements

ROADWAY TYPE 1

ROADWAY TYPE 4 ROADWAY TYPES
Controlled Access Non-Controlled Access | 1& 4
(< 2% grade) (< 2% grade) (< 2% grade)
Site Site Measure- Site Site Measure- Site Measure-
Number | Visits ments Number Visits ments Visits ments
1 2 40 17 2 42
2 3 58 19 1 64
3 1 26 | 20 2 30
4 1 - 46 21 1 40
5 1 49 o
- Sub- Sub- o _
Totals -8 219 Totals 6 176 14 395
ROADWAY TYPE 2 ROADWAY TYPE 5 ‘ ROADWAY TYPES
Controlled Access Non-Controlled Access 2&5
~ (>2% upgrade) (> 2% upgrade) (> 2% upgrade)
Site Site Measure- Site Site Measure- Site Measure-
Number Visits ‘ments ‘Number Visits ments Visits ments
6 ‘ 2 - 47 22 1 29 ‘
7 _ 1 36 24 1 | 44
.8 2 59 25 1 42
11 1 - 29 B i
Sub- 4 Sub- | _ v v
‘Totals 6 171 - | Totals - 3. 115 9 286
ROADWAY TYPE 3 ~ ROADWAY TYPE 6 ROADWAY TYPES
Controlled Access ~ Non-Controlled Access 2& 5
~ (>2% downgrade) (> 2% downgrade) (> 2% downgrade)
Site Site Measure- |  Site “Site | Measure- Site Measure-
Number Visits ments Number |  Visits | .ments. Visits | ments -
12 1 39 26 | 1 28 - - :
13 1 -39 28 1 - 33
14 1 - 26 29 o1 27
15 1 21 | 30 1 31
16 1 - 49
Sub- : o -Sub- o : 1
Totals . 5 174 ‘Totals 4 119 9 293
ROADWAY TYPES 1,2,&3 | ROADWAY TYPES 4,5,& 6 ALL ROADWAY |
~ Controlled Access Non-Controlled Access TYPES
' Site Measure- | Site Measure- Site Measure-
Visits ments - Visits ments Visits ments
Totals 19 564 13 410 32 974
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DATA REDUCTION

Truck ﬁoise, speed, and deécrip,tion data, and meteorological data that was collepted at the 25
measurement sites was reduced in the lab or_the. office. A total of 1,196 truck noise level
measurementé' were reduced; 222 were found to be invalid and Were not analyzed. Some of the
reasons data was ‘diséarded included: §igﬁiﬁcant.'diff¢rence between start & end. caljbration
signals, excessive wind, failure to meet the valid measurement‘criter‘ia (6dB rise & fall about
ﬁuimm leyél), inadeqﬁate déscﬁption of axleb conﬁguration and truck type; and extraneous
ndisc detected when monitored with headphones.- The final step in data reduction was to fné‘rge
the noise, speed, and trﬁck descﬁpfion data into a single computer ﬁle that could be utilized by -
the PC data ahalysis softwafe.A 'vF.dl‘l()wing are the methods that were used to reduce the various

types of data into a form suitable for data analysis.

Truck Noise Data.
Two types of truck noise data were collected: d'igital and analog. - Digital noise data was
collected by the Larson-Davis Model 3200 1/3 octa\"iea‘i'eal time analyzer. Analog noise data was

collected with a Nagra IV-SJ tape recorder..« -

Digital Data

The Larson-]javis anélyz‘eil‘rcaptl‘lrea‘the‘ max1mum level from a truck.passby and simultaneous
1/3 octave .frequency kin,formatio‘n.' , ..A‘,mac'ro was run to store this data in the memory of the -
analyzér .ﬁﬁér »it was .decide‘}d‘ that vehicle spacing throughout the passby was adequate and that

extraneous noise was not present. When measurements were completed for the day, the data
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recorde'r ‘Was used to produce a paper time history of each truck passby. This time history trace
was exarnined’ to. check that the target truck was sufﬁciently isolated from other highway trafﬁcl |
) 'A truck passby measurement was valid 1f the trace rose and fell at least 6 dB about the maximum
vpassby level (See Reference 1, pages 151 157 for detatls) Passbys with time hlstory traces

'whlch dld not meet this cnterra were d1scarded

- For momtonng the truck passby for extraneous norse, the tape recordmg was played into a pair of
-Koss headphones In the ﬁeld the recordmg was made unwerghted (hnear setting) so that yvhen .
it was momtored in the lab an accurate soundmg passby rendltron was avarlable to the llstener |
Before momtorrng the truck passbys for a s1te the operator rev1ewed ﬁeld notes on extraheous
norse; and annotatrons made about unusually shaped traces’ from the passby t1me hrstory
exarmnatron If the hstener heard extraneous noises (1nclud1ng wmd norse) that he felt interfered
wrth t.he‘ proper measurement of the maxrmum passby level or Judged that a truck wasoperatlng

. abnormauy, the PaSSbY in cluestlon was drscarded R

"I:fruck» Descrip "tio.n Data “ it
B A désgﬁpﬁdalAf each truck.:fo'r which a noise measu:ement was made was announced on Channel _
: 2of the Nagrataperecorderusmga mlcrophonem the 'noise measurement van Upon listening |
wuh headphones to Channel 2 in the lab the op‘erat‘or:wrote down the truck descnptron .on
prepared forrns usrng a system of codes and abbrevratrons for axle type, truck body type, etc.

" These truck des_cnptlons were manually entered 1ntog cornputer'ﬁles, one for each .measurement

- site.
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to drop 10 »dB],. and (3) wind speed perpendicular to the highway. Linear, quadratic, and cubic
forms of these independent variables, in various combinations, were used to derive an equatio_n
| - which proVided the best fit for the ‘known speed data. Prediction equations: had from 4 to 6
independent variable terms. ,_Separate prediction equat_ions- were derived va‘r,_;2, 3,4, & 5-"axle,
. trucks, and for both level ‘and upgradev'roadway-. sections. (No speed data was missing for
downgrade r’oadwaiys.)‘ ACross va'Il aide types.and :roadWay t&p’es, v’the' rnean residual for the
.predietion equations wasabout '2_;5 miles‘. per hour, and the Resquaret(alue was approxiinately

0.67.

As 'rnentione‘d .»this-e?'method’ of predieﬁng speeds included a variable- referenced to a 10 dB rise
and fall about the mMm passby level; consequently, truck passbys for wh1ch speeds were
predlcted had to meet a stncter standard of vehrcle 1solat10n than the passbys with known speeds
(6 dB rise & fall see Page 18) ThlS more stringent 1solatlon requlrement for speed predrctlon ‘
resulted in the dlscardmg of truck noise measurements that would otherw1se have been suitable

for data analysrs

Me’ggb ing of Data

Truck norse speed and descnptlon data were merged into a s1ngle computer vﬁle for each site
using the SAS System for Wmdows software package At this po‘rnt ~a,deta11ed hst was _drawn
up of truck passbys which were to be drscarded These “bad” truck measurements were deleted
from each site file usmg an edltor (KEDIT Version 4. 00D1) Most. of the reaSons'ﬂithat truck

noise data was dlscarded have already been mentloned but two add1t10na1 reasons for discarding

" SAS Institute Inc., SAS Circle, Box 8000, Cary, North Carolina, 27512-8000.
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déta \%vere in’completg 1(3 octave speétra(low ‘frequency‘ bands missing data) and two truck.
passbys ‘:within the RTi sanipling period (a maximum le\;el was captured, but»it was for the
wfong truck). A‘g‘ain u;?ng ‘SAS,‘ data frofn the site. files was manipulated to create twelve files
_ve‘ncompassing the two l~g_¢neral truck cl?sses ana-,six réadW‘ay fypes. Ail data was noW'
sufﬁciéntly reduced and in thé i)roper formfor data analysis to bégin. _
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DATA ANALYSIS

The truck noise and speed”data were analyzed using the SAS statistical analysis persona‘l
computer software Varrous graphical and numerical methods were used ranglng from: scatter
plots to nonparametric rank statlstrcs. Data was. analyzed 1n1t1ally ona srte by srte and spec1ﬁc

axle cla551ﬁcat10n basrs then for roadway type and general truck class groups |

Site by Site

For each of kthe’ 25 sites' elementary statistics werebcalculated 'for truck speed and the maximum
A-weighted passby level - of a truck (LMaxA) These statrstrcs were calculated for each of the
~ thirteen axle classrficatlons descnbed on Page 14, Data for: the sites within each of the six
roadway types was compared to ‘de:termmelf,,‘ mconSrstent results. occurred for a_ny]partlcular srte.‘ ‘
Mean, median, rninimum, :and maxrmum 'statistics rwere rnainlyused fo_r this comparison." Energy -
means of the ?.LM;,;is :Were,-alsofutilized.‘ Inexamnnng ..these'bstatistics,' we :concluded that all

noise level and speed differences between sitejs:could be reasonably.explained. :

Truck Class - Roadway Type Group B

Elementary Statlstlcs
Elementary.ﬂstatistics were ralso calculated for'.the ,gen'eral rtruckf\‘classe‘s -- (1_‘) medium trucks &
buses and (2) heayy trucks.i-'-' -for each of the six ,roadWay types.‘ : In addition to basic statistics,
frequency hlstograms stem & leaf plots normal probablllty plots and schematlc plots were done.‘

for LMaxA and truck speed for each of the truck class - roadway type combinatrons Energy mean
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S Ty L

" Lyaea n0ise levels were also calculated; For each'grouping, scatter plots of Ly versus truck = -

- speed were done, and a measure of|normal_itf}l', the Shapiro-Wilk statistic, was calculated.

ST
ey |

e ~L1near regresswn analy51s of LMaxA versus lLoglo of truck speed (mph) was completed for each ‘.

. 'truck class roadway type group All of the data in a group was used for the regressron an‘alysis’v';: "; 8

es of the '

| 1 e data was: not seg mr-d*lntq) speed mtervals The analysrs ylelded the val

o i regressron equatlon coefﬁc,i‘:éhtis,.fas well as other statrstlcs such as R and Root MSE F om these S

3l

- -under the assumptlon of nonnally drstnbuted LMaxA s. To compare the results Of

I S i 5

N _"':determrned for the two

- Am‘

i ‘group Plots were done :»:i

'truck speed TheSe twen

i truck norse levels on a

o :Pages 78 89)

i }”,Drstrlbutlon-Free Rankr um T Specral Analysns Method J

| Mkregressron equatrons, the lie'ference "fEnergy Mean Emlssron Level (REMEL) was u,[‘alculated ;‘ o '.
is update i

study (1992-94) to th se for the ongmal‘ truck noise: study: (1977), the regres‘,ron lines L

5 {In‘ addltron to the graph1 Ll analysrs of truck norse emrssron levels, we decrded to take amore -

e ’_ngorous approach and compare thrs data usmg a statrstrcal test Srnce some of the Liviaxa’s for;;_f_i : L

L ‘truck class < roadway tﬁpe groups were not nonnally drstnbuted a nonparametrlc test'fwas‘_ _.: x

L G
T :_.selectedmHence"m he: W

b

"':ff level and correspondl speed data for the vanous truck class - roadway type froups to
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 determine if the data»v‘from 1977 and 1992-94 came from the same populations. If they didn’t,
- then the estimated population shift, with associated two-sided 95% confidence interval, was

determined as in Reference 6.

In order to again compare truck noise level data on a speed basi's ‘the -statistical testingrwas done
in the follouwng manner foreach truck vclass roadway type group |
(1) 1977 and 1992-94 speeds were compared using the WRST If they were found to be
from the same populatlon then we proceeded dlrectly to Step (6) If they were from
dlfferent 'populatlons, then Steps 2 thru 5 were followed.
2) The populatiou sh‘iifti.for the-truck speed data was”d:etermined.’ ‘-'This--pOpulation shift
(e.g., 2 mph) was added to all of the speeds for one set of data, and the WRST was
run again to venfy that both sets of speed data were now from the same populatlon
‘(3) The populatxon sh1ft added to the speed data ‘set was then used to adjust the
: correspondmg LMaxA data set. The linear regress1on equation determmed for Lyfaxa
versus Loglo of speed prov1ded the amount of adJustment |
(4) Using the ’ regress-lon v»equatl'ou, the predlcted L-MaxA for the uue speed was
. determined, then the ~predicted=LMaxA 'for.'}'the adjusted speed was determined. The
_diﬁ'er}_ehoe-betw_eehﬁthe LMaxA’s fot these two speeds was .the”amouut of adjustment
.which:was .addedto}(ot Subttacted from) the_ true measured LMaxA . Each measured
truck noise llevel was adjusted individually by the{ baho\‘le'm‘ethodv, Thus the amount
that an Lyaea wasadjusted was diffetent .for eaeh'speed because- of the logarithmic -

~nature of the regression equation.

¢ Hollander, M., and Wolfe, D.A., Nonparametric Statistical Methods, Chapter 4, pages 67-82.
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(5)Usmgthe WRST the mea'sured LMaxA s from one data set (e g - ’1977) were;f: o

- ‘cornpared to the adjusted }LMa.“,:T

‘ lf they wenF from the same populatlon If they were not then the populatron Shlft:‘ : ,'

:‘or the other data set (e g 1992 94) to determme RTINS )

and 1ts 95% conﬁdence m," 1 hl were determmed

vcompare the measured LMaxA s for 1977 & 1992 94 to,' RS

(6) The WRS 4 _}

v determr_ne rf ‘they" ‘\'Wer'e'e: 0 f the "same populatlon If they were not then the' Ty

- ;'?ﬁepéulation ish1ft andflts 95% conﬁden 'e :mterval were determmed

D _FvyThe elementary stahsﬁ?s, and the ﬁndlngs of the regresswn analyses and the nonparametnc"* TR

B .*;. statrstlcal tests for truckt"-‘ norse levels and speeds are presente n" the followmg sectlon" :




RESULTS AND DISCUSSION

-Elementag Statistics -
Table 2 on Bage 38 presents the summary statistics for Truck ClasSes' 1 & 2 for all six of the .
roadway types. For trucks on controlled access- hlghways, thls table shows that, though med1an
vvspeeds were nearly the same (w1thm 1 mph) medlan n01se levels for Heavy Trucks were about

2-4 dBA h1gher than for Medlum Trucks & Buses, and energy mean noise levels, about 3-4 dBA |
higher. For trucks on non-controlled access hrghways the 'table 1nd1cates that median noise
o levels for Heavy Trucks were about 3 3.5 dBA hlgher than for Medlum Trucks & Buses; and

energy mean norse levels about 3 5 5 dBA hrgher It should be noted however that medlan

-speeds for Truck Classes 1&2 varred ;con31derably vfor.non-controlled access hrghWays.

Table 2 also shows that srgnlﬁcantly more measurements were taken for Heavy Trucks -
1 roughly four tlmes as many as for Medlum Trucks & Buses for controlled access hlghways, and
' 'tw1ce as many, for non-controlled access hrghways In addltron, thrs table indicates that based
on the Shaplro-erk test for normahty at the 90% conﬁdence level truck noise levels for the

ftwelve Roadway Type-Truck Class groups are from normal populatlons Just 50% of the t1me

-Comparison of 1977 and 1992‘ 94 N. J Truck Nolse Levels |
vRegressnon Analysns |
~ For the 1 9_92-94 truck noisé data, llnéar_.regre'SSiOn analysis of LMaxA bv,e“rsusv ‘L‘oglioiof speed (m'ph)v
was cOmpleted for Truck Classl V(Medijum Trucks & Buses) and. Tr'uck Class.2 (Heavy Trucks)
for each of the s1x roadway types Tlus analy31s used an equatlon of the forrn

LMaxA =A + B*Logm (Speed), ;
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~ TRLICK-CI Aco 1

: II\U\.« \./.lJt'\DD 1

TRUCKOLAS T —

;;(Medlum lrucks & Buses) T
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Mean' ;
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1 CA Level .

824 ,:"83 0"7{

499 | -

2 CA Upgrade

795 | s02| 51

No | 137 |

814 | 824

824 | 832

48.0' - v .

58

3 CA Downgrade

1| 776

717

w4 2|

784 | 492 49

Yes | 139

' Yes . 125

823

81,0 | 82.1-

580 |

482

Yes J IR

786

821

820 | 832

453

L]

773 |

Yes | 80

809

806 | 833 |

69|

46|

No 'j -

NCA=Non-controlled Access

All nolse levels in dBA '

All speeds in mlles per hour

* Shapit%d#WililE:s:_tatis‘tie" @ 90'% confidence level




where Ly _is.the ‘_dependent variable (the arithmetic average maximum passby truck noise
level) in dBA, Log,o (Speed) is the 1ndependent variable in mph, and A & B are . constants (ie.,

the regress1on coefﬁcrents) As well as calculatmg the regressron coefficients, the regression j
_analysis determmed other statlstlcs such as R? and Root MSE. As with the 1977 data, values of .
R* were low, ‘averaginé.rougMy 010 to 0.15. Thus on average, speed explained less than a

quarter of the variation in the Ly ’s.

Truek R_eference Energy Mean Emission Levels (REMEL’s)

Truck 'REMEL’s‘wer.e calcu1atediaccording to the equation -shown below:
REMEL LMaxA +0.115*(Root MSE)’

"Ihls is the same method used to calculate the REMEL'’s for the 1977 data however, it assumes _

‘that the LMaxA s are normally dlstnbuted The 1992-94 REMEL equatrons for the two truck

classes and 51x roadway types are g1ven in the table below For the REMEL equatlons for 1977

see Reference 1.

\,Table 3. 'li.J.";rr_uck REMEL Equations 1992-1994

TRUCKCLASST ~ TRUCK CLASS 2

ROADWAYTYPE; ‘:, . (Medlum Trucks & Buses) 1 ~ (Heavy Trucks)
1‘cA',)Lev‘e1 | ;“527;"8'1 ,4:"'11'2:;?_7"9 '%Log,oﬂ-‘(speédj 1 ,,61'..‘.71 +12.50 * Log, ,.<speea)
2-CA,"Upgrade"r“ | 5908 +1218* bLogvlo' (Speed) ‘ '6’8.27 + 8;:3.2’*’ng1.0 (Speed)

13ca, Downgrade "2‘3.16"'-!-3vl.‘90:*'.Logw (Speed)‘ .30.18-'-!7'29.97 * Logyo (Speed).”-:- |
4NCA. Lovel | eses + 5 75+ Logu (Speed) | ,76.97." + 2.96 *:Lb'gw (Speed)

|5 NcA, Upgrade 69 16+ 6. 35 * Log10 (Speed) ; 64.85 + 1091 *'I'J‘Oglo"(.Speed) 1
6 NCA, Downgrade 33.77 +25.76 * Log,o (Speed) | F‘Si.73 + 17.58 = Loglo (Speed)

~ "CA= Controlled Access * NCA= Non-controlled Access Noise levels in dBA. = Speeds in miles per hour.
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i

(Lmaxa) versus’ZSpeed fo;r the two truck class

~ show scatterplots of the ] 4Mm truck data for
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h r_oadway type

es .a‘nd six roadWay types Flgures B—l to

46 compare the 1992- 94 REMEL’s to the 1977 REMEL s for Medium
Flgures 11 16 on Pages 48 53 compare 1992 94 S
Trucks for each roadway type Flgures B-l to B 12 ;f

compare the 1977 & 1992 94 regresswn hnes for n01se emlssmn level

B-12 also

1992 94 For all 24 of these ﬁgures the speed range :

of the plots is the 'speed' range of the 1992- 94 truck data (Note Mean truck speeds for the 1992-

94 data were roughly thle
ST

'REMEL ’s - Medium T U
‘Flgures 5 to 10 mdlcate
,than the REMEL’S for 1

§
| lower, for a truck speed

‘Medium Trucks & Buse<;
. ]

I ‘ ;
v Table 4 RF]’V EL Comnarnson

same as for the 1977 data.)

ucks & Buses .

977 for essentlallIy all speeds
\

_that across all roadway types the REMEL’s for 1992 94

were 2. 1-4 O dBA lower tha.n the 1977 REMEL’

for Medium Trucks & Buses_ @ 50 Mph

ere lower «

The table below 1nd1cates how much

of 50 rmles per hour As you can see the 1992 94 REMEL’s for.‘

» . : I .
¥ IR R -, \‘1977 REMEL | 1992-94 REMEL _ Difference (1977 minus|1992-94)
Roadway Type (dBA) . (dBA) ' (dBA) ».
1CA, Level 825 o 1795 0 - 3.0
2 CA, Upgrade T 827 | | 798 2.9
3.CA, Downgrade 814, | 1774 4.0
4 NCA, Level 80.5 78.4 2.1
- [5NCA, Upgrade . |/ [] 83.0 1799 3.1
6 NCA, Downgrade | || 80.1 715 26

A= Controled Access

N

CA= Non-controlled Access .
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Flgure 5: REMEL vs. Truck Speed
ROADWAY TYPE 1 (Controlled Access Level) - MEDlUM TRUCKS & BUSES

95T R

| = — 1977 Truck Noise Data . ——

- 1992-94 Truck Noise Data |

w}

 Truck Speed (WPH)



RO ADWAY TypE 2 (ControlledAcc s, Upgrad )

- 1977 Truck Noise Data . - 1199294 Truck Noise Data




er

Reference Energy Mean Emission Level (dB_A) L

Flgure 7: REMEL vs. Truck Speed

ROADWAY TYPE 3 (Controlled Access Downgrade) - MEDIUM TRUCKS & BUSES
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Fugure 8 REMEL vs. Truck Speed '
ROADWAY TYPE 4 (Non Controlled Access Level) - MEDIUM TRUCKS & BUSES
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. Figure 9: REMEL vs. Truck Speed
ROADWAY TYPE 5 (Non Controlled Access Upgrade) -~ MEDIUM TRUCKS & BUSES
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ROADWAY TYPE 6 (Non Controlled Access Downgrade) = MEDIUM TRUCKS & BUSES |

Frgure 10 REMEL vs. Truck Speed
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REMEL’s - .Heavy Trucks

Figures 11 to l6 indicate that, acrosﬁsj-all roadway types, the REMEL’s for 1992-94 were lower
than the REMEL’s for 1977 for essentially all speeds. The table below ihdic'ates how much
lower, for a truck speed of 50 miles per hour. As you can see, the 1992—94 REMEL’S for Heavy

Trucks were 1.9-5.0 dBA lower than the 1977 REMEL's.

Table 5. REMEL Comparison for Heavy Truc_k_s @ 50 MDh

‘1977'REI\?IEL“ 1992-94 REMEL leference (1977 minus 1992-04)

| RoadwayType | (@BA) |  (@BA) L (dBA)
1CA, Level . | 867 820 — ~ 38
2 CA, Upgrade - 874 | 824 ] : 5.0
3 CA, Downgrade .85.0 . 81.1 .39
4NCA,Level | 847 | 82.0 ' 27
5NCA,Upgrade | 873 | 84 39
6 NCA, Downgrade v 84. 5v | ’ ‘82 6 19

CA— Controlled Access NCA' Non-controlled Access

Speclal Analysns Method Dlstnbutmn-Free Rank Sum Test
,' }fIn addmon to companng the REMEL equatlons for the 1977 and 1992-94 truck noise data, we ',
demded to take a more ngorous approach and perform a statlstlcal test to compare the actual‘
_mck uorse»»level (LM‘axA) data collected -for the two ;penods. ‘Since ab.out 50% of the Laxa data ‘
_for the .trudk cless - rochéy ‘vtypebgrOups was not norrually dlstl’ibuted"(see?‘Teble 2, Page 38), 2
non-parametrlc (dlstnbutlon-free) test was chosen. Accordmgly, the Wllcoxon Rank Sum Test ‘
"(WRST) was utlhzed to determme 1f the truck noise level data for 1977 and 1992 94 came from :

the same populatlons Truck noise level and correspondmg speed data for each truck class -
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‘ - Flgure 11 REMEL vs Truck Speed | |
ROADWAY TYPE 1 (Controlled Access Level) - HEAW THUCKS
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~ Figure 12: REMEL vs. Truck Speed
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s Flgure 13 REMEL vs. Truck Speed SRR
ROADWAY TYPE 3 (Controlled Access Downgrade) - HEAW TRUCKS
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‘Figure 14: REMEL vs. Truck Speed

ROADWAY TYPE 4 (Non Controlled Access Level) — HEAW TRUCKS
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| ‘Figure 16: REMEL vs. Truck Speed
ROADWAY TYPE 6 (Non Controlled Access Downgrade) - HEAW TRUCKS
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’ vHeavy T rucks

v. As shown in Table 7, for all roadway types the 1992 94 truck noise level data came from a

dlfferent populatron than the 1977 truck n01se data For Heavy Trucks the 1992 94 truck n01set o

| levels were lower than the 1977 truck norse levels by from 2.1 to 4. 8 dBA On average 1992 94 :

vheavy truck noise: levels ‘were 3 5 dBA lower than the 1977 levels across all roadway types For

controlled. access roadways 1992 94 levels averaged 4 1 dBA lower than 1977 levels for non-

controlled access roadways, ,'2.8 dBA lower. .

Table 7. Heavy Trucks - 1977 vs. 1992-94 Data
Results of Non-parametric Statistical Analysis -

: R Number‘_of Measurernents - Different | - Population Shift (dBA) -
Roadway Type - 1977 | 1992-94 Populatrons 95% Confidence Interval

1CA,Level 590 o 171 YES | - 34<37<41

|2CA,Upgrade = |~ 704 | i’-§-‘137 o] YES el 43<48<52
3CA,Downgrade | 618 | - 139 | ~YES .| = 32<38<43
4NCA,Level -~ | = 3127~ 125 | YES | - 19<25<3.1
5NCA,Upgrade | 307 | 73 | ~YES | 3.1<3.8<4.5
6 NCA Downgrade 380 [ - 8 | YES | = 13<21<29"

CA— Controlled Access NCA— Non-controlled Access

“ ‘In‘Sukmniary '
From statlstrcal testlng of the actual ‘data usmg the specral method whrch normalrzed truck :
speeds truck noise levels measured m 1992 94 were lower than those measured in 1977 for both
Heavy T,r:u,cks‘_ an}d‘ Mediurn Trucks & Buse‘s.‘ | Aver'aged for ‘all \‘roadway‘ types, ‘ vHeavy Truck
noi-se‘ levels were 35 dBAlower thanm 19_77; Medlum Truck & Busnoise vlevels, 2.3 dBA :

Jower.
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. assumptlon of normall

i

K

l

l
lThe ﬁndmgs of the ;RI

l

y

MEL comparison,- ‘though somewhat less__' accurate because of the; o

‘(ilstr*ibuted tru‘ck‘noise data, v'coﬁob;mated'the ﬁndin'gs off the stati‘sti‘calu“' o

‘testmg The REMEL ,omparison indicated that 1992 94 truck norse levels for both Heavy

.”.Trucks and Medlum Trucks & Buses were lower than 1n 1977 for essentlally all spe ds At 50 o ‘.

s :“mph averaged for all

REMEL’s for Heavy Trucks,. and 3. O dBA lower for Medrum Trucks & Buses

~For both Heavy. Trucks

oadway typeS, 1992 94 REMEL’s were 3.5 dBA lower than 1977"' o

and Medmm Truc ks & Buses between the years 1977 and 1992-94,‘

noise _:_levels for t'rucks traveling,on;contro] led access hlghways fell about a dec1be1 more than

~they did for trucks traveling on nonfcontrolled access hrghways, ThJS_result was also supported

|

| Truck"hc‘)ise"levels may

. measurements for some C

on. . . .. -

have decreased over the apprommately 15 years between the two sets 'of' o -
_ l ’ o

of the followmg reasons l) 1mproved exhaust norse mufﬂmg systems

.2);;quie‘ter or'-better shiéljed engmes transmlssrons and radrator coolmg fans and 3) qureter tire

|
designs. The noise reg|
. o |

~ 1988 may have spurred

|

a performance consrderatl ons have s10we‘d the _development 'of quleter trucks

1’lat10ns ‘for newly rnanufactured trucks that went 1nto effect in Janua'ry a

.

some of these truck quletmg nnprovements Actually, 1t 1s surpnsmg .

uthat greaterreductionSim truck, nolse were not made over. tlns 15 year penod possrbly cost orj_ -

’ The reason that bethe
|

operatlng on controlled

|

s

'access hlghways, nght be that new trucks are belng 1ntrodr.|c'ed more

‘ rapldly into this ﬂeet th

1

‘ mto the ﬂeet of trucks that travel on non-controlled access hlghways |

_ * Over the twenty year per
(Reference 2, p 71)

od

|

l
S
! R
l
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1977 and 1992:94 ::Za""g’reater‘decrease\in‘»noise* was found for trucks

19751995, FHWA found similar drops in REMELS for medium and heavy trucks



* Comparison ofNew Jerse s ‘1992 94, REMEL’s and FHWA ‘TNM REMEL’ S

This sectlon compares the 1992 94 REMEL s measured m New Jersey to the REMEL s 1n the'

new FHWA Trafﬁc Norsc Model (TNM) whlch were measured in 1994 95 For medium trucks, e |

NJ REMEL’s for Roadway Types 1 & 4 (level controlled & non-controlled access) are

v .compared to TNM’s REMEL’s for level roadways (Fzgure 57, Reference 2 p 375) for basehne o

condltlons (average pavement level and constant ﬂow condltlons), and NJ REMEL’s for ,

Roadway Types 2 & 5 (upgrade controlled & non-controlled access) are compared to TNM’ - -

o REMEL’s for upgrade roadways (Fzgure 5 7 Reference 2) For thxs companson REMEL’s for B

‘NJ Truck Class 1 (Medlum Trucks & Buses) were recalculated w1th buses removed For heavy'»." o

: .-trucks NJ REMEL’s for Roadway Types l & 4 (level controlled & non-controlled access) are, o

'compared to 'INM s REMEL’s for level roadways (Fzgure 58) for baselme condmons and NJ__;' ’
| »‘ REMEL’s for Roadway Types 2 & 5 (upgrades controlled & non-controlled access) are'--‘

) '_ compared to TNM’s REMEL’s for upgrade roadways (F lgure 76)

"-Level Roadways : f

Medzum Trucks Ry

B V'Flgure 17 Page 58 provrdes a companson of NJ and TNM REMEL’s for speeds of 35- 65 mph
An’ exammatlon of the regressron lmes in thlS ﬁgure 1nd1cate that (1) TNM REMEL’s have a

much greater dependence on speed than do the NJ REMEL’s, (2) below 49 mph NJ REMEL’

oA hlgher and (3) above 56 mp h TNM REMEL’S are hlgher Elghty percent of the medlum o

’ For NJ REMEL’s it was assumed that truck noise levels were non'nally dlstrlbuted For TNM REMEL’s this
- assumption was not made Also, NJ truck noise levels were measured with a mrcrophone helght of 4. feet above s
the ground; TNM: truck noise: levels, with a mrcrophone helght of 5 feet above the road surface. - -
For medrum trucks, TNM assumes REMEL’s for upgrade roadways are the same as REMEL’s for level roadways ‘
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Figure 17: NJ REMELS VS. FHWA TNM REMELS — MEDIUM TRUCKS, LEVEL
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-truck speeds' fell within the.range 43-58_mph ifor the NJ data. Over this range, NJ REMEL’s

were within + 2 dB of the TNM REMEL’s.

Data for the more common speeds of 50 and 55

mph -- speeds that are more likely to be used for noise prediction -- are shown in the table below. '

Table 8. Comparison of NJ & TNM REMEL’s for Medium Trucks Level Roadwa 'S dBA

Speedv(Mph) FHWA (TNM) NJ(CA) NJ(NCA)
~ 50 T 786 79.5 (+0.9) 784(-02)"‘
55 "79.9 80.1 (+02) 787(1 2)

Plus 51gn mdncates NJ REMEL’s are hrgher than TNM REMEL’

‘Table 8 shows the dlfferences between the NJ and TNM REMEL’s in parentheses As you can
see, these dlfferences are on the order of 1 dBA or less Wlth regard to norse predlctrons done-
usmg 50 mph for medlum trucks on non-controlled access hlghways and 55 mph for medlum,
trucks on controlled access: h1ghways we find that there is essentlally no dlfference (+0 2 & -0 2"-5‘ ‘

’ dBA) between the NJ and TNM medlum truck REMEL’s for these speeds

. Heavy T rucks

| 'ingure 18 on Page 60 compares NJ and TNM REMEL’s for speeds of 35- 70 mph Thls ﬁgure: L
1ndlcates that (1) TNM REMEL’s have a much greater dependence on speed than do the 1992 94

NJ REMEL s, (2) below 47 mph NJ REMEL’s are h1gher and (3) above 52 mph 'INM |
‘ REMEL’s are hlgher For the NJ data 80% of the speeds were in the range 41-57 mph. Over
this’ range NJ REMEL’s were w1thm + 2 3 dB of the TNM REMEL’ Data for the more :

| common speeds of 5 0 and 5 5 mph - speeds that are more 11ke1y to be used for noise predlctlon —

are shown 1n‘Table 9 on.Page 61’.- .
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Flgure 18 NJ REMELS VS FHWA TNM REMELS - HEAW TRUCKS LEVEL
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Table 9. Comparison of NJ & TNM REMEL’s for Heavy Trucks, Level Roadways (dBA)

Speed (Mph) FHWA (TNM) NI(CA) NI(NCA)
50 82.7 82.9 (+0.2) 82.0 (-0.7)
55 84.0 83.5(-0.5) 821(-19)

Negative sign indicates NJ REMEL s are lower than TNM REMEL'’s.

Table 9 ‘shoyvs me drfferences between the NJ and TNM REMEh’s 1n parentheses. Notice that
these differences are generally less than 1 dBA. With regard to noise predictions done using 50
mph for heavy »trucks on non-eontroiled aceess‘ highways and 55 mph for heavy trucks‘ on .
controlled access highways, \ye find that there is a difference of appreximately 12dB (-0:5&

-0.7) between the NJ and TNM heayy truck REMEL’s for these speeds.

Upgrade Roadways

‘Medium Trucks ‘

Figure 19 on Page 62 compares NJ and TNM REMEL’s for speeds 'ef 35-65 mph. 'TNM
assmnes”that there 1s no g'rade " adjustmenr ‘.for medium'truck_sr so_-_'the TNM ievel roadway
REMEL’s for medium trucks ,areused for this .cornparison Figure 19‘ indicates that TNM
REMEL’s have a greater speed dependence than NJ REMEL’s, and that NJ REMEL’s are higher
,_‘than TNM REMEL’s for the majonty of speeds (all speeds below 56 mph) For the NJ data, 80
% of the speeds were in the range 41 5 to 56. 5 mph Over thlS range NJ REMEL’s were higher
by an amount whlch decreased w1th increasing speed; 1.'e., 3. 3 dBA hlgher at 41.5 mph
essentially equal at 56.5 mph Data for the more common speeds of 45 and 50 mph -- speeds that
are more likely to be used for n01se predlctlons on upgrade roadways ---are shown in Table 10 on

Page 63.
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Table 10. Com arison of NJ & TNM REMEL’s for Medium Trucks, U ngrade Roadways(dBA

FHWA (TNM)

" Speed (Mph) NI(CA) "NI(NCA)_
— 45 773 793 (+1.9) 797 (2.4)
50 78.7 79.8 (+1.1) 80.0 (+13)

Plus sign indicates NJ REMEL’s are higher than TNM REMEL’s.

The drfferences between NJ and TNM REMEL’S are shown in parentheses Table 10 indicates
‘that NJ REMEL’s are about l .0to 2 5 dBA hrgher With regard to norse predlctrons done using
45 mph for medlum trucks on non-controlled access hlghways and 50 mph for medlum trucks on |

| ‘controlled access hlghways we ﬁnd that the NJ medrum truck REMEL’s are 1 1 and 2 4 dBA _ |

hrgher. than .-the TN M medium truck‘REMEL’..s for,upgrade-roadWays;at t»hese,spe‘eds.

Heat{y Trucks -
“ Frgure 20 on Page 64 compares NJ and TNM REMEL’s for speeds of 30-65 mph This ﬁgure
| mdlcates that (1) TNM REMEL’s have a sllghtly greater dependence on speed than do the 1992-‘
ﬂ“ 94 NJ REMEL’s, (2) for control -access. hrghways, NJ REMEL’s are lower than the TNM
v’ f REMEL’s for all speeds and (3) for non-controlled access hrghways NJ REMEL’s are vrrtually B
| | '.‘the same as TNM REMEL’s below 40 mph and lower than TNM REMEL S, above 40 mph
For the NJ data 80% of the speeds v;ere m the range 37 55 mph Over thJS range NJ REMEL s
were wrthrn + 0.2 to -2 4 dB of the TNM REMEL's Data for the more ‘common speeds of 45‘ R
‘ -and 50 mph - speeds that are more lrkely to he.used for. nolse predlctron, on upgrade roadways --

are shown in Table 11 on Page 65.
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Flgure 20 NJ REMELS VS FHWA TNM REMELS - HEAW TRUCKS UPGRADES
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* Table 11. Comparison of NJ & TNM REMEL’s for Heavy Trucl;s;': Upgrade Roadways (dBA)

Speed (Mph) FHWA (INM) “NI(CA) NI(NCA)
35 830 820 (-1.2) T 82.9(-03)
50 841 82.4 (-1.7) 834 (0.7)

Negatlve sign indicates NJ REMEL’s are lower than TNM REMEL S.

' Table 11 shows the differences betwe_en the NJ and TNM REMEL’s in parentheses. Notice that
 these differences are on the order of 1.5 dBA or less. ‘With'regﬂard to noise predictions done
using 45 mph for heavy trucks on non-controlled access highways and 50 mph for heavy trucks
on controlled access hrghways we find, vat these speeds there is essentrally no drfference (-0.3
dBA) between NJ and TNM heavy truck upgrade REMEL’s for non-controlled access hrghways
however there is a meamngful difference (-1 7 dBA) between the NJ and TNM heavy truck

upgrade REMEL’_s for controlled access hlghways. |

- Summary.
‘Level Roarlivays_ . |
TNM REMEL'’s have a greater speed dependence,than the NJ REMEL’s -.(See Figures 17 & 18,
- Pages 58 & 60). The drfference between NJ & TNM REMEL’s is less than 2.0 dBA for
medium trucks and less than -.*2 3 dBA for heavy trucks over the . central speed range_
encompassmg 80% of the data. For speeds hkely to be used for,norse predrctlons there is -
essentrally no difference (< 34 dB) between the NJ and TNM truck REMEL s for level‘

roadways (see Table 12 on the next page)
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- TableﬁlZ_’..Differen_ces InNJ :a"nd TNM REMEL’str S 'eeds Used for Noise Predictions (

1’ Contro lled Access | =NoneControlled AcCess.s
ST | SOmph T 55mph | 45mph | 50mph
 [edwmTee | = | w2 | - | 02
[Heavy, Level T ,-Q.s”_'. - | 07

- [ Medium, Upgrades [ +111 2 B

 [Heavy, Upgrades | 17 — | 03

‘Notes: Plus sign indicates NJ REMEL’s are hrgher than TNM REMEL’

'NegatiVe]s gn mdlcates that NJ REMEL’s are lower than TNM REMEL’

-Ujgtade.Roadways“ o : ,

'l'NM REMEL’s ,have a greater speed'dependence than the *NJ REMEL’s but the dlfference in. s

.speed dependence is not as marked for heavy trucks (See Flgures 19 & 20 Pages 62 &

', I )
, dlfference between NJ N MEL’s and TNM REMEL’s‘ls Oto +3.3 dBA »for medlum trucks and v

+0 2 to -2 4 dBA for h trucks over the central speed range encompassmg 80% of the data '

= F‘F?For speeds hkely to ]TE

| between the NJ and 'IINM REMEL’s for upgrade roadways - -1 7 dBA for heavy trucks on
- ‘controlled access upgrad"s and +2 4 dBA for medlum trucks on non-controlled access ubgrades
,-(see Table 12;ab0:Ve) i TR 'h | s |

,i'
C

- However noise levels

edicted for'upgrades roadways by the two sets of REME L’s do notv

| v ethblt these same me ni in'é-ful diﬁ'er'enées Thrs occurs because the dlfferences between NJ and

64). The

used for n01se predlctlons, there are some meanmgful dlfferences S

- - TNM REMEL’s tend t1 o be in the opposxte dlrectlon for medlum and heavy trucks (see Tablev12),' R j

- 1
- .and because of the do

-?

nance of heavy truck norse and the large number of cars in a traffic o
, noise levels ;were;‘predlcted for a controlled access upgrade'and a non-

~stream. To illustrate tf )

l
i
|
A
|
|
|
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ccntrolled access upgrade using both;the NJ and TNM ‘REMEI‘J’_s.V*' | Ftlr a contrclled access
upgrade with high truck VOlurnes (5%,medium trucks 25% heavy trucks, 70% cars), ‘and truck
| speeds of 50 mph and car speeds of 55 mph the NJ REMEL’s predlcted norse levels 1. 2 dBA
| lower than the TNM REMEL’ "For a non-controlled access upgrade w1th hlgh truck volumes
| (10% medlum trucks 20% heavy trucks, 70% cars), and truck speeds of 45 mph and car speeds :

of 55 mph the NJ REMEL’s predlcted n01se levels 0.1 dBA hlgher than the TNM REMEL’s In . : |
‘practlcal terms noise levels predlcted for upgrade roadways usmg elther the NJ or TNM truck a

REMEL’s w1ll not be s1gmficantly dlfferent

* No barrier case.
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IMPLEMENTATION

The 1mplementable products of thls study are new vehicle noise emission levels (REMEL’S) for

.medlum and heavy trucks travehng on various types of Neyv Jersey hlghways These truck noise

emlssmn levels are the main norse.source'rnput of the FHW A computer program used by NJDOT

to predict expected noise levels adJacent toa hlghway and: de31gn noise barners The new truck
REMEL’s were measured in 1952-94 and when 1mp1emented they will replace truck REMEL’

measured more than 15 years -earlier.” :'Accordmgly, a srgmﬁcant improvement in the accuracy»of |

predicted highway. noise levels will be achieved.

Since the usevo‘f. these new truck A'noise‘ emi-ssion levels vyould be“:a modiﬁcation of existing'
- FHWA approved noise predlctlon methods as outlmed in Reference 4, the updated NJ REMEL’

are subject to. approval by FHWA Once this- approval is obtamed they can be utlhzed in the
FHWA h1ghway trafﬁe norse predlctlon computer program The fastest way to implement the
new REMEL’s 1s to: utlhze the user deﬁned vehlcle mput of the program That is, for the type of
roadway under con51derat10n, new medmm and heavy trucks would be deﬁned having the “
updated NJ REMEL’s and the standard medlum and heavy trucks in the program, with their

, outdated emlssmn levels, would not be used

This report,"which describes . how truck noise was measured and analyzed for this study and
presents the ’information redulred :for lmplementation will be given to-thev NJDOT study sponsor,
~ the Bureau of Env1ronmental Analysrs (BEA) which is respon81ble for noise predxctlons and
- noise bamer deslgns As requlred meetmgs w111 be held between Research Umt personnel and

BEA staff to review and clarify the ﬁndlngs of this study, thus aiding in their 1mplementatlon
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- “Beneﬁts
- As already vr‘nentione_d
-accufacy of any future

- levels are s1gmﬁcantly

o The lower truck noise le

| . adjacent to proposed nghways, and consec

1dent1ﬁed Th1s will m
"barners to mmgate the e

the tlme and money To

below.

Since an average ._.n01se
. R
reduction in noise 'bame

| ,Ohxsa . progratn leve‘l,.“. l‘\I

S e
- barriers. Itis estimated
~ prediction and'abairieu

>

average year represent< a

lower, there is the following additional benefit.

|
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r‘ length of only 101

noise predictions done at NJDOT. However, "si_nce the new t
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ruck noise”

Is Willb inmdst Cases';' result in lower predicted community noise levels

1uently,» fewer and less severe noise impacts will be
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APPENDIX A

Data Collection, Meas_uremént Sites, Equipment

This appen,dix,contains,the following information: -

(1) a typlcal measurement 51te setup,

) a hst of data collectlon and data reductlon equipment (mcludlng software)

" 3) tables hstmg the ,2.5 ‘measurement 51tes broken down by roadway type and

(4) atable hstmg the number of truck noise measurements by axle clasmﬁcatron

, The site numbers in Tables A-l through A-6 are the site nurnbers from the 1977 NJ truck noise
vstudy (see Reference l)

The truck axle c1a551ﬁcat10ns in Table A-7 are 1Ilustrated in Frgure 1, Page 14 and the code is as

B follows:

| [.2,61

1)

BT
].-[213‘_] =

B ,:[33]',_‘
‘, 3]
“w

»'tz-i]j?

221
| ..[2_3']
B-1]
'.[3'-2]

[3-3]

Two a)de, dual tire :rear}v.Wheels', single unit ebody o

-~ Tractor without semitrailer,' two ":alxle, dual tire rear wheels

'I.'hree axlev,-t‘ractor ‘\‘y‘ithoutl semitrailer
Two axle bus dual tlre rear wheels r
Three axle bus

Three axle, smgle umt body

.Four axle s1ng1e umt body

Two -axl_e 'tractor,« one,axle semitrailer .-

‘Two axle tractor, ‘two axle Senlitrailer
;'f'I_‘wo axl_e tractor, three axle semitrailer .

‘Three axle tractor, one axle semitrailer

Three axle tractor, two axle semitrailer

Three axle tractor, three axle semitrailer
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" Figure A-1. TYPICAL MEASUREMENT SITE SETUP

: : R‘easu.l:émgpf‘*" - —— - I —
I . - 1ViC $12 - : —

Point

0 ——

A

9

- Path

| Trafﬁc‘ Cdné —/

| Microphone & Windscreen

.......

~ >@> Weather Station




. Figure A-2. DATA COLLECTION AND REDUCTION E

Data Collectlon

1) -.:Larson-Daws Laboratones Model 3200 1/3 Octave Real Tlme Analyzer w/ﬂoppy dlsk drlve

- 2) Larson-Davrs Model 2559 1/2 inch condenser mrcrophones (premsron random mcldence B o

o response) with B&K Wmdscreens o
- 3) Nagra IV-SJ Reel to Reel Tape'| Recorder (Two Channel +1Cue Channel)
4 Larson-Davxs Model 900B Preclslon Mlcrophone Preampllﬁers
- 5) _Larson-Dav1s 200’ Mlcrophone Cables Model EC-ZOO Fol
6) Acme Lite Heviwate Tripods :

7) B&K 4220 124 dB Plstonphone Cahbrator
8) B&K UZ-0001 Barometer = . ‘ ' '
-8 ,'Davrs Instruments Weather Momtor II (Temperature Relatrve Hum1d1ty, Wmd Speed &
S Dlrectlon, Barometnc Pressure) Coe Pt E
-9) ’:Koss PRO/4X Plus Headphones 8 s
10). Nagra Cue Mlcrophone (used for'vorce descnptrons)
11) 12 Volt Automotive Battery. (power source for Nagra) o
"12) nu-metncs Roadstar 40 DMI (_1stance measunng mstrument)

* wve R eal-Trme Analyzer w/ﬂoppy dlSk dnve
- 2) ,'Nagra IV ST Reel to Reel Tape Recorder (Two Channel + Cue Channel)
, 3)(-} u '-‘B&K Model 2305 Graphlc Level Recorder .

» .:6) Index Data Systems Ltd nV1s1on Acoustlc Data Vlsuallzatlon System Versron 3 20
~7) - SAS Institute - The SAS System for Wmdows Release 6. 12 ' o
8) QBASIC 45 Programmmg Language -
) 9) Mansﬁeld Soﬁware Group KEDIT for ;’Wmdows"Versron 1 0

- 73



~ Tabl

e A-1.

-
S
|
i
\
\

Measuren

e / ent Sltes For Roadwa T 1 '
o Con.tro.lled Access Hl hwa S, <2% Grade E

| Site
| | Route & Milepost)

Locatlon .

T Gene'ral.;’

‘Location |

L
ol

‘_Desoription

Grade

L_eugth .

Dates |

178 West
MP4+4,163°

- 5'miles east

of Phllhpsburg 3

4. lane rural |

freeway

“Steepness

+04%

10/7/92 -

| 10/13/92

'1-95 North

[ Mp70+1680° |

5 miles north
of Trenton ..

6 lane urban

. freeway

o4& 1692
1 8n4/04

T 1-287North ||
MP 17+ 1937

v ‘2 miles north

of Somerv1lle

6 lane urban ' |
| freeway

-0.5% _ 5‘
402% | -

1295 South

 MP 16 +2716

~'of Camden

110 miles southwest‘_' I
| freeway

4lanerural | |
- 05% |

IR

804

‘Route 55 South T

MP22-300"

E mlles south

[ of Vineland -

4 lane rural -

 freeway | 03% | -

| 8994

' * Replacement site’

|
|

- (Controlled Access nghways, >2% Upggad,e[ P .

 ISite

- Location -

| (Route & Milepost)

General
Locatlon

‘Description -

. Gﬁde.

 Dates |

- 1-78 West
MP10+3591’

- 10miles east *
_of Phillipsburg

6 lane rural .-
freeway - |

Steepness

' +40%

Lengt

1._4m'.

—10/22/92 |

I-80 West

MP 9+ 1487

10 miles northwest
- of Hackettstown

_6lanerural
- freeway

: 29%

0.2 mi.

- 1-78 West

MP 28 +3489°

!
0

5 miles ﬁorth
_of Somerville

| ‘6lanerural
freeway -

| +30%

| 025 ru_i 1

1278192
7121194 |

T

1-295 North

i.
N

10 miles soutt

r-J

of Trenton R

6 lane rural

|o22mi

MP 53 + 400° i R

Ta

-
Kiinn
]

]
ol
—

'ontrolled Access

freeway ¥ .

| S :
i A-3 Measuremen_t Sltes For Roadwa" T e 3 o
nghways, > 2% Downgrade[

o792

 [sie
, #_:""

Locatlon PR
(Route & Mllepost) 1

General

‘Location | |

Description

Grade )

‘Steepness

Length |

- Dates

12}

- 1-78 East

MP 21 - 3637

2 miles east|

of Clinton -

" Glancrural |

freeway .

-30%

13 1

1-287 North
'MP 28 + 5067

"5 miles south R
.of. Morrlstown‘

T 4 lane rural ‘
freeway

07 nLi. 1

x 04 mi.v

123093 |

127793 |

1295 North || |

~ MP 53.55

10‘rmles.soutl‘1
".-of Trenton |

6 lane rural

- freeway

‘ :-2.'9 %

2.7%

1 0251

mi

i | 6nam3 |

15

1-280 West -
. MP535

.5 miles northw
of Orange |

cst

6 lane urban |

freeway

'3'.9 % ‘ E

0.5 mi.

" 8/11/94

167

I-80 East

MP 9+ 2725’

10 miles northw

of Hackettstow

res't »
Vn y’.‘ ) _

freeway = -

-2.7 % ‘ o

0.35mi

'8/3/94

. ¥ Replacement site

11723/93 |

Cgo4a |




Table A-4. Measurement Sites For Roadway Type 4
(Non-Controlled Access Highways, <2% Grade)

Site Location . General Grade
# (Route & Milepost) Location Description Steepness Length Dates -
17 Route 33 West 10 miles east 4 lane rural ] 12/18/92
MP 19 + 1741 > of Hightstown divided highway -0.6 % - | 12/21/92
19* Route 202 North 5 miles south’ -4 lane rural L S
MP 7 -2171° of Flemington divided highway +1.0% -- 11/18/93
20 /| Route 130 North " 10 miles south 4 lane rural o - 9/24/92
"MP 74 + 1134’ of New Brunswick | divided highway | -03% | -- 9/30/92
21* | Route 206 North 5 miles south 2 lane rural S
MP 19 + 438’ of Mount Holly | undivided highway | +0.4% - - 12/8/93
* Replacement site o B ‘ ' ' '
Table A-5. Measurement Sites For Roadway Type 5
(Non-Controlled Access Highways, > 2% Upgrade)
Site - Location - - ~General : o | ‘Grade ‘
# (Route & Milepost) ‘Location Description - | Steepness | Length Dates
22 ‘Route 206 North 10 miles north 2 lane rural 1 1 _
' MP 61-2118 - of Princeton undivided +26% | 03mi. | 10/ 1/92
24 Route 31 North - | -~-2'milesnorth - | -2 lanerural - - . o
' MP 34 + 1774’ - of Clinton ~ undivided +4.3 % 0. 15 mi | 12/14/93
25* | - Route 22 East -5'miles east 4 lane rural ' ' .
MP 23 + 1560’ of Clinton d1v1ded hlghway +3.5 % . O._15 mi | 12/13/93
* Replacement-site = T P R ) — — -
. Table A6, Measurement Sites For Roadway Txpe 6
(] on-ControlIed Access Hi hwa /Sy 3 ’ :
Site . Location General | _ Grade _’
#. | (Route & Milepost) Locatlon ’ Description - | Steepness Length | Dates
26 Route 206 South | 5 miles south " '3'lane rural N '
: MP 84 +2205° |  ofChester | undivided highway -5.0% | 0.55mi| 12/20/93
28 | Route 46 West 2 miles east 4 lane rural S | ‘
v MP 23 - 531° of Hackettstown | divided highway | -6.1% | 1.7 mi. 12/6/93
29 | Route 31 North' 1'mile south "4 lane rural T ' o
| MP31+2635 of Clinton divided highway | -50% | 0.1mi. | 11/30/93
30 | Route 31 South 2 miles north 2 lane rural o -
MP 34 + 1504’  ofClinton | undivided highway | -43% |025mi| 12/2/93




Table A-7. Number Of Truck Noise Measurernent_s By Axle Classification And Percentage Of Total

R ol - ROADWAYTYPE - .
Truck I E 1T B | Total - Total “Total
Classrf'catlon 2 3 ] 4 5 1 6 ‘1,2,&3 | 45&6 AL

j=1v_‘-, [2,5_] | 46(21.0)* ?.‘30:(>17.8)7 27(161) ; 46’(2{5'.:1) : ‘49(34.8)?.“;35 (29.4) .103(18.5) 121(29 5) 2"724(23,_.2)-_'. ]

2pm o e oo e e o e

| apm |

] osper 0 o e Lo e e o o 2

- a, - 1 6[3] ] 26(!]9) : "1’1'(69;5) | 13(77) 2 (119) 23(200) 15"(':1"2.6) 50:(9._9.)» 59(144) 1090113) | &

7o s o} o2 | 4 |1t Jeso | o | n | 20

Y 22l 4 11(65) g 14(80) a4 | sen | » - 26(63) | 49(5.’1)
wepn |1 Lo fo2 | ] e | ‘ T PR
2.pa 128(58.4) _‘i‘il(ss,‘_n 109(649) | 77 @3 | 20665 4 @8.7) | 348626) 165402) ‘5’1‘3(55;:1")"3 B

o) » X
22— 6—— 8

13:-33] |2 | 0 ot 2t 21—

":l;‘ota‘lﬂ | o210 | 1eo | 18 | 16 | us | .1f;19' | osse j*"4io- 1 o966

* Percentages in parentheses “See Page 5 for deﬁmtron of truck classrﬁcattons [2 6] Two axles six t|res B
[2T] = Two axle tractors [2B] Two axle buses  [3] = Three axle, single unit body [3-2]= Three axle tractor two axle semrtrarler
(Note Measurements taken for 8 two axle tractors with double trallers not llsted) ‘ o G



APPENDIX B

- Regressions of Truckaoise"Ebmission Level vs. S eed, .

This appendix contains twelve plots of truck noise emlss1on level, LMa_xA, in dBA versus speed in
miles per hour. Note that these figures do not show truck REMEL’S -- REMEL’s are shownon =

‘Pages 41-53.  As indicated on the plots, these ﬁgures compare the regressions for the 1977 NJ

- truck noise data to those for the 1992-94 NJ truck noise data. Actual data values are also plotted

for 1992-94 trucks. F1gures B-1 to B-6 are plots for Truck Class 1 (Medlum Trucks & Buses) for |
~ each of the 51x roadway types (see Page 15, for more detall) : .

: (1) controlled access, level roadways
_(2) controlled access, upgrade roadways _

e (3) controlled access, downgrade roadways -
4 non-controlled access, ‘level roadways -
) non-controlled access, upgrade roadways
f _(6) non-controlled access, downgrade roadways

o -Flgures B 7 to. B 12 are plots of Truck Class 2 (Heavy Trucks) for each of the s1x roadway types.1 :
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Flgure B 1; N0|se Emnssnon Level (LmaxA) vs. Truck Speed
ROADWAY TYPE 1 (Controlled Access Level) - MEDIUM TRUCKS & BUSES
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Noise Emission Level (LmaxA) in dBA

100 —

Figure B—2: Noise Emission Level (LmaxA) vs. Truck Speed

ROADWAY TYPE 2 (Contrplled ‘Access, Upgrade) — MEDIUM TRUCKS & BUSES
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| Figure B-3: Norse Emlssron Level (LmaxA) VS. Truck Speed ‘
ROADWAY TYPE 3 (Controlled Access Downgrade) — MEDIUM TRUCKS & BUSES

T ]
= = Regression 1977 Data

l L 1 '
— Regression 1992—1994 Data

| T I |
L1010 19921994 Truck Noise Data

i
8 907
e

.8__5'

08

Noise Emission Level (Lm

70

@
S

\o

m |\
ooo

oo \

a

65 +—r— =

T T T T T T

| I s o

%0

K3

T T T T

40

50 5 60

© Truck Speed in MPH.

65

75

T T LI

»’30.._

85



Noise Emission Level (LmaxA) in dBA

Figure B— 4 N0|se Emlsswn Level (LmaxA) vs. Truck Speed |
ROADWAY TYPE 4 (Non Controlled Access Level) - MEDIUM TRUCKS & BUSES
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Frgure B 5 Norse Emlssron Level (LmaxA) VS. Truck Speed :
ROADWAY TYPE 5 (Non Controlled Access Upgrade) - MEDIUM TRUCKS & BUSES
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Noise Emission Level (LmaxA) in dBA

- Figure B— -6: Noise Emlsswn Level (LmaxA) vs. Truck Speed
ROADWAY TYPE 6 (Non Controlled Access Downgrade) - MEDIUM TRUCKS & BUSES
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Noise Emission Level (LmaxA) in dBA

Figure ‘Be8: Noise Emission Level (LmaxA) vs Truck Speed
~ ROADWAY TYPE 2 (Controlled Access, Upgrade) — HEAVY TRUCKS
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g5+

‘Noise Emission Level (LmaxA) in dBA

~ Figure B—10: vN‘oise Emiésion vv_LeveI‘»v(L'rnaxA)vvs. Truck Speed | R o
~ ROADWAY TYPE 4 (Non-—Controlled Access, Level) — HEAVY TRUCKS
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Flgure B—11: N0|se Emission Level (LmaxA) VS. Truck Speed

ROADWAY TYPE 5 (Non Controlled Access, Upgrade) — HEAVY. TRUCKS
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 Noise Emission Level (LmaxA) in dBA
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Flgure B- 12 ‘Noise Emnssnon Level (LmaxA) VS. Truck Speed R
ROADWAY TYPE 6 (Non Controlled Access Downgrade) - HEAW TRUCKS
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APPENDIX C

 Printouts of Field Data

This appendix includes the noise, speed ‘and descriptive data collected for the trucks measured in
this study. The: LMaxA , the maximum A-weighted passby level at 50 feet, is shown for each truck
- as well as the 1/3 octave band frequency information from 50 Hz to 10K Hz The measuring .

microphone was at a height of four feet above the ground “Noise levels are glven in dBA. Speeds
are in miles per hour. Speeds wh1ch were calculated as explamed under “Speed Data”, Pages 30-
31, are identified with an asterisk. The printouts are broken down into Truck Class and Roadway
Type groups.. For example, Flgure C-1 lists. the data for Truck Class 1 (Medxum Trucks &
Buses) for Roadway Type 1 (Level Controlled Access Roadways) " The descnptlve data

headings are explamed below : S ” -

_ .SOBS 'wSlte Number-Observatron Number

~ DATE  Date the measurement was taken. .

" AXL © = Vehicle Axle Category -
VT . Vehicle Type | R
XH = ; Exhaust Conﬁguratlon(H horlzontal V vertlcal)
Lc - ,";_Load Condmon 1f possrble (L = loaded U unloaded)

The vehlcle axle categones as shown m Flgure 1 Page 14 are as follows B

. Axle Categog LT -'.’.“,-"""Axle Code
~ Two axle, dual tire rear wheels, smgle umt body I
“Three axle, single unit body T o R
Four axle, single unit body R S
~ Two axle tractor, one axle semitrailer 2
- Two axle tractor, two axle semitrailer o 22
~ Two axle tractor, three axle semitrailer 23
- Three axle tractor, one axle semltraller S 3-1
Three axle tractor, two axle semitrailer 32

Three axle tractor, three axle semltraller " 33

Vehlcle type des1gnat10ns are hsted on the next page
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- TableC-l!. v vp

ehicle Type Codes

Vehicle Type

'Codev

- Bottler

B

- Camper

C

T Car Carrier

—C

iCement Mixer * |

CM.

- Crane |

CR

| “Delivery Van_

| Dump

——

Flatbed .

TBorF

" Flatbed, Stake |

FS

" Garbage

__Hopper

T Pickup

SB

I " School Bus T
| Tanker

 Tow Truck

'Tjraétbr (no semitrailer

 TransitBus® |

Utility

Van

. Wrecker

o1
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Figure C-1. Medium Trucks & Buses - Level, Controlled Access Roadways

1 3 L
] .1 2 . 6 M
A A s 1 1 1 2 2 4 5 6 8 2 . . 1 . i A
T X 'V XL P 5 6 8 o0 2 6 o0 5 1.0 o0 3 o0 {1 s 6 2 5 5 4 5 3 8 0 X
E L T HC D 6o 3 o o 5 o0 0 o0 6 0 o0 o0 K K K K K K K K K K K A
10/07/92 2 FS H U 46* 32.1 49.8 50.4 48.7 53.7 54.0 54.7 57.2 62.4 61.8 64.8 63.4 65.3 70.4 70.4 68.4 66.6 65.0 62.0 59.4 55.2 53.8 54.7 46.4 77.3
10/13/92 2 T H  47* 43.5 51.9 47.4 46.1 53.8 57.9 68.1 68.3 66.3 62.5 62.6 73.1 73.4 72.3 72.0 73.5 72.7 69.7 66.7 63.5 60.7 59.2 57.1 49.7 82.0
10/13/92 2 V H 45* 45.7 50.3 61.7 59.0 64.2 60.4 69.5 67.0 64.8 67.8 65.8 64.6 68.3 69.9 71.7 71.4 67.9 64.8 62.5 59.9 58.2 56.9 56.4 54.0 79.8
09/14/92 2 'V H 47* 36.6 40.5 54.2 56.3 53.3 61.1 65.6 79.9 75.2 65.1 75.8 67.2 65.4 68.6 70.0 69.6 67.4 65.5 65.7 68.1 61.2 60.0 57.2 54.9 83.7
09/14/92 2 SBH 51* 42.7 45.1 52.4 49.6 58.9 65.0 63.0 62.7 60.7 73.7 74.6 62.9 66.6 67.7 70.5 67.8 66.0 64.2 60.7 58.2 55.6 54.9 51.0 46.2 80.0
'09/16/92 2 D H  53* 32,9 42.3 41.8 54.6 55.6 56.1 57.5 65.7 64.3 66.9 76.6 65.8 64.9 71.1 68.4 68.6 66.6 65.7 62.0 59.5 57.7 54.5 53.9 47.8 80.2
09/16/92 2 -V H 51* 38.0 40.8 46.4 46.5 59.6 53.7 59.5 57.0 61.1 76.0 73.8 61.3 62.9 65.7 68.4 66.5 64.6 62.1 60.3 58.2 55.9 53.9 52.9 47.9 79.7
09/16/92 2 V H 50* 44.7 39.1 42.3 46.3 51.0 50.3 57.6 60.4 63.3 76.6 67.8 63.3 64.1 66.7 68.1 64.9 64.7 62.5 59.5 56.7 54.0 52.4 52.0 48.1 79.1
09/16/92 2 FS H 51* 33.0 36.3 44.5 42.4 48.0 49.0 56.5 54.3 54.0 56.9 62.8 64.2 65.5 70.1 68.5 68.1 66.9 64.0 61.2 59.3 57.3 54.7 52.4 47.0 76.5
08/24/94°2 V 53 39.4 45.6 49.4 50.5 53.1 64.5 56.7 59.5 67.7 62.4 64.6 67.7 66.4 68.4 71.9 71.1 69.0 67.2 64.1 61.5 59.4 57.5 57.4 49.4 79.0
08/24/94 2 U 41 33.0 37.5 49.6 50.4 50.5 52.0 47.8 50.7 53.0 52.0 60.6 61.5 59.3 64.7 63.4 66.0 63.5 59.2 56.7 54.5 52.8 51.0 56.4 44.8 72.6
08/24/94 2 D 48 44.4 38.2 55.6 49.4 59.2 62.7 64.4 62.0 62.3 76.7 67.9 72.2 69.0 66.2 67.6 66.8 66.0 63.6 61.0 58.9 57.0 54.7 57.6 48.4 80.5
08/24/94 2 V 55 38.7 42.1 45.3 51.9 55.4 61.5 62.7 62.0 66.6 78.6 62.4 64.9 74.6 68.3 70.2 70.9 68.7 66.1 65.4 63.0 60.5 59.5 59.4 52.9 82.2
08/24/94 2 T 51 32.5 51.0 46.6 51.6 52.0 54.8 57.3 58.7 61.8 62.1 70.0 65.1 62.5 75.1 67.6 73.2 65.8 64.8 62.1 60.2 56.6 55.4 57.8 47.7 79.5
08/24/94 2 DV L 53 41.3 37.4 47.4 53.1 58.4 56.8 57.7 60.9 62.0 65.6 75.0 70.1 64.4 67.8 66.7 68.3 65.6 64.9 61.1 59.0 56.9 54.5 57.2 47.6 79.1
10/21/92 2 V H  52* 32.6 36.5 40.2 46.0 55.8 52.5 60.3 57.9 57.0 62.4 65.5 68.4 71.5 74.5 68.6 65.7 62.9 61.4 60.3 57.4 54.7 52.8 49.4 45.0 78.7
10/21/92 2 V H  49* 41.2 47.5 46.2 51.1 60.9 57.0 61.1 65.6 65.5 67.6 71.6 69.8 69.3 69.8 69.0 66.9 66.0 64.4 61.9 59.5 57.2 54.6 52.7 47.8 79.1
10/21/92 2 T V  44* 36.0 41.4 44.8 55.6 56.8 55.8 59.7 61.5 77.4 66.5 69.9 73.5 73.9 70.9 69.8 68.8 68.6 68.2 64.3 62.4 59.8 57.6 53.9 50.2 82.3
10/21/92 2 V H 48* 35,3 38.8 42.5 41.1 50.4 50.7 51.6 58.6 60.1 66.3 66.1 69.7 73.6 74.4 70.4 68.6 65.2 65.3 61.9 59.6 54.0 51.5 48.4 44.8 79.9
10/21/92 2 V V  47* 39.1 41.3 47.7 50.5 54.6 55.3 55.1 59.8 67.5 71.4 71.1 69.1 69.1 71.4 70.2 66.1 66.9 65.6 61.6 58.7 56.4 53.6 51.8 48.2 79.6
10/21/92 2 V H  45* 34.7 43.3 49.2 59.3 54.7 60.9 77.4 79.6 72.3 71.6 75.4 72.9 73.8 70.2 67.8 66.5 65.4 64.3 60.2 58.7 55.5 54.6 51.3 47.1 84.6
8/08/94 2 V 61 38.6 41.4 43.0 50.3 52.2 59.1 56.0 62.8 59.2 62.6 66.3 65.6 66.3 69.0 70.0 69.3 67.2 66.8 65.3 62.0 61.1 59.3 54.9 50.2 78.0
8/08/94 2 Vv 42 '32.9 40.0 46.7 53.6 53.6 53.4 60.6 58.5 62.6 60.3 58.4 65.2 66.8 68.0 64.8 66.2 63.4 63.1 58.5 57.0 54.4 51.0 50.2 41.2 75.3
8/08/94 2 V V 48 .30.0 37.9 46.7 48.1 50.6 53.3 54.0 57.5 55.1 62.5 60.7 63.1 66.9 67.2 67.7 66.0 63.8 62.8 60.3 57.8 55.3 52.4 52.8 45.0 75.2
8/08/94 2 C © 59 '35.1 43.5 44.7 49.4 53.5 57.1 56.0 63.7 59.0 61.2 63.8 66.9 68.1 70.9 71.1 67.0 65.2 63.4 62.5 61.1 59.9 58.7 56.7 52.8 77.8
8/08/94. 2 D 43 33.9 52.0 52.9 58.6 59.2 61.8 56.5 67.1 70.6 62.3 71.4 70.5 71.4 72.6 71.3 67.9 67.0 64.7 61.0 58.9 56.3 54.0 53.9 48.1 80.4
8/08/94 2 V 51 44.2 46.8 46.2 51.9 52.9 55.7 59.8 59.8 60.2 60.7 67.2 69.8 71.5 71.6 68.1 64.8 63.8 63.1 59,1 56.0 53.9 50.8 52.2 46.2 78.1
8/08/94 2 FB U '53 39.7 36.6 49.0 56.4 57.0 55.6 59.0 63.8 63.3 65.1 76.1 72.8 68.2 70.7 69.4 66.3 66.2 62.8 60.2 58.6 56.5 54.6 55.0 47.0 80.4
8/08/94 .2 D 53 35.7 43.5 48.2 50.0 59.6 55.3 58.7 71.9 62.7 61.5 69.5 67.8 70.4 71.5 69.2 67.4 66.5 65.2 62.4 59.4 57.9 54.3 54.4 46.7 79.4
8/08/94 2 .V 58 41.8 48.8 53.9 55,3 58.3 57.4 61.9 64.9 61.3 63.1 74.0 75.0 75.9 74.7 71,9 71.8 69.2 66.0 64.5 63.3 57.4 55.1 54.2 46.5 82.7
8/08/94 2 V H 61 48.7 45.3 48.6 52.1 52.6 60.7 61.5 60.5 60.3 65.0 66.4 69.4 69.5 71.7 73.3 69.9 68.2 66.0 61.9 59.7 56.7 55.8 56.1 49.7 79.6
8/08/94 2 U 65 39.9 40.1 48.5 50.4 55.9 58.3 57.8 61.2 59.6 64.5 70.2 70.6 71.0 71.7 70.4 66.1 65.0 64.2 61.1 59.2 57.3 55.7 54.4 49.6 79.1
8/9/94 2 V V 50 43.3 45.6 48.5 56.5 50.1 53.2 58.8 58.5 61.1 60.7 71.4 66.2 63.5 66.9 67.5 66.6 65.1 63.2 59.7 59.5 54.4 52.1 50.1 46.3 76.8
8/9/94 2 V H 51 28.3 35.7 39.9 49.6 44.6 53.8 54.3 52.7 57.2 60.0 63.8 63.0 65.4 68.1 67.8 65.3 63.2 61.0 57.8 56.4 54.6 53.0 50.0 45.4 74.9
8/9/9a 2 V 48 42.3 43.7 48.9 54.8 56.8 59.3 67.8 72.8 74.6 68.4 77.2 78.3 76.7 71.4 71.7 70.4 67.8 66.8 63.2 60.5 57.1 54.7 51.2 45.2 84.5
8/9/94 2 V 53 38.5 40.9 49.7 50.2 57.8 55.4 55.9 56.8 58.2 59.8 64.3 64.3 63.8 64.4 64.2 62.5 62.4 59.1 56.1 54.7 56.9 55.4 51.5 46.4 73.6
8/9/94 2 U 57 32.0 40.2 52,4 50.6 51.8.57.6 61.7 67.2 67.6 65.9 65.1 66.5 70.6 68.2 70.2 67.5 66.6 65.8 63.5 62.0 59.4 57.7 54.8 51.9 78.7
8/9/9a 2 V §5 42.0 38.4 43.8 50.1 51.1 56.8 58.5 63.3 60.7 68.9 77.0 68.4 68.7 70.9 70.4 70.1 67.2 66.0 63.6 61.1 57.6 55.6 53.2 50.1 81.0
8/9/94 2 DV 49 35.4 36.6 40.1 48.5 47.3 54.6.55.3 56.5 59.7 62.9 64.4 67.6 66.1 66.1 63.8 64.0 65.2 62.5 59.9 56.6 54.1 53.4 51.8 48.5 75.2
8/9/98 2 V 53 36.9 41.6 44.5 53.2-52.8 55.9 56.6 62.7 61.7 66.9 68.5 67.3 67.9 69.6 70.8 69.9 67.6 66.9 65.8 62.9 62.2 59.2 56.9 53.2 79.0
8/9/9a 2 V 8

47 40.2 47.3 49.7 55.0 51.2 55.8 54.7 57.7 63.8 62.1 63.5 73.5 64.7 66.0 66.3 64.5 62.2 60.5 56.2 54.5 52.2 49.8 45.7 41.7 76.9
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Figure C-Z. Medium Trucks & Buses - Upgrade, Controlled Access Roadways

57.0

L : , 1 3 L
s ) I : T o1 2 . 6 : L]
NO A A s : 1 11 222 3 .4 5 6 8 2 . .1 . 1 A
usB T XV XL P 5 & 8 o 2 .6 o0 '8 .1 0 0.3 o0 1 5 6 2 5 5 4 s 3 8 0 X
MS. E L T HC D o 3.0 -0 ‘5 00 0. 0. 5 0 ©O0 0 -0 K K K K K K K K K K K A
16-19 10/22/922 V H  40* 38.4 41.3 70.6 62.5 57.6 67.3 63.5 65.2 67.3 68.4 74.1 70.0 73.1 78.6 72.2 69.9 69.2 64.9 64.2 64.5 60.8 57.0 51.9 47.0 83.3
2 6-31 10/22/922 V H 48* 36.9.48.2 49.1.55.6 61.6 57.4 54.0 61.0-64.1 63.0 60.2 67.4 67.9 69.8 73.1 71.0 68.6 69.1 67.4 63.9 61.1 57.1 53.6 50.9 79.5
3 6-3¢ 10/22/92'2 V'V -48* '37.3 34.7 52.3 51.6 62.2 60.¢ 3 3 64.3 77.0 70.2 68.2 68.4 66.8 64.9 63.8 61.6 59.3 56.7 54.6 54.3 53.0 80.1
4 6-57_ 11/23/932 D V L 48 37.1 49.7 §7.9 46.7 52.0 50.3 1 71.0 66.1 70.6 77.1 72.2 71.4 69.4 67.4 64.2'60.7 55.1 53.7 51.8 49.2 81.2
56-58 11/23/93 2 'V H 51 38.6 43.6 55.8 .46.5 83.2 5.8 °61.7 60.5 66.1 72.1 70.0 69.5 68.1 65.4 61.2 58.4 56.2 52.4 48.7 46.4 77.6
66-99 11/23/93 2 V_H 41 43.5 46.7 45.5 61.5 60.3 59 | 64.6 69.2 68.7 68.4 70.1 68.1 66.8 67.0 64.0 61.9 57.1 53.5 50.9 50.0 79.8
771 8/1/94 3 7B 51 :35.8 41.4 $5.0 82.9 64.0 71 68.8 68.3 69.4 67.7-69.4 68.0 66.5 65.8 64.6 62.8 61.2 61.6 58.9 58,1 80.5
878 .8/1/94 2 'V 47 43.8 40.1 47.3 88.5 50.2 87, “88.4 60.6 66.9 63.9 65.4°66.1 64.7 63.8 60.2 57.3 54.1 51.4 51.8 47.3.75.2
97-8 8/1/94 2 V . 44 38.4 38.1 41.6 40.8 83.0 47.4 57.8:88.2 60.1 59.8 60.1 59.1 56.7 54.0 50.6 47.4 45.7 46.0 46.8 41.6 68.7
107-9 - 8/1/94 - 2 V.. 52 35,3 36,6 56.1:56,7 56.3 5 .1,68.7 63.9 61.9 67.1:65.1 65.5 63.2 61.3:59.8 57.4 53.9.50.4 50.4 47.2 75.2
11.7-28° 8/1/94 2 .V 'V - 55::33.3 51.4 46.7 45.7 B5.7: 1 59.1.61.1.62.2 64.0 64.1 63.9 62.6 62.1 59.4 56.8-54.7 50.9 49.1.46.8 73.4
12 7-36: 8/1/94: 2~ FB 45 51.6 47.1 52.7 49.5 51. | 55.3.58.7.59.9 60.6 62.4 61.6 61.3 61.3 57.5 54.5 53.4 51.8 50.5 49.5 71.5
13 7-39 8/1/94. 2 V49 -42.4 48,2 46.8 53.5 59.2 74, 65.1 63.5 65.1 64.4 64,3 64.2 64.0 62.1 60.1 58.9 57.1 56.4 54.4 51.0 79.6
14 853 12/08/92 2 'V :H 59 41.7 40.7.43.8:50.5 51.0:51. : 66.1 69.9.70.7 71.5.72.2 70.9 69.2 67.5 66.0 63.1- 60.4 58.4 56.6 54.9 79.8
15 8-4 12/08/92 2. V H - 51 42.8 47.0 52.3.51.0.61.1 8 1, 69,2 71.3 71.8 71.1.68.6 68.4-65.8 63.5 59.8 57.5 54.3 52.3 49.4 47.4 79.0
16 8-14 12/08/92'2 F H 53 .36.6 41.1 51.6 45.8 60.6 81.9 6. 66.9.67.0 69.6 74.1 74.2 72.0 69.4 66.8 64.3 60.7 57.2 54.8 52.1.49.6 80.4
17 8-18 12/08/92 2 D H 52 '41.4°44.9 54.3'54.6 61.8 60.4 70.9 65.1 71.9 78.6 75.0 70.1 68.5 69.0 71.5 68.5 67.0 66.6 64.1 60.5 58.1 56.2 55.1 53.1 83.0
18 8-21 12/08/92 2 V H 58 45.7.45.9 48.2 48.4 62.3 60.9 55.4.55.5.64.5 66.1 77.6 70.0 70.9 75.6 70.4 68.9 66.7 64.0 62.1 58.0 55.6 54.2 50.8 47.7 81.9
19 8-42 7/21/94 2 U 46 36.6 .33.5 53.4 50.0 47.4 52.4.58.1 57.6:60.0 66.4 62.8 69.9 73.1 65.8.66.0 64.8 64.2 60.4 60.7 57.1 54.7 55.0 53.1 49.3 77.5
20 8-49 7/21/94 2V 49 35.0:43.6 46.4 '49.6.56.1 50.4 59.2°58.2 69.6 62.8.69.8 70.8-68.0 78.2 71.6 68.4 65.4 65.2 62.3 60.4 57.4 55.0 53.9 53.3 81.4
21 8-53 7/21/94 2V 52 34.5 39.2 45.2 45.5 54.8 52.4 57.2 59.7 59.9.61.0 68.6.65.6 72,7.70.7 69.0 67.9 65.3 64.2 62.6 59.4 56.4 52.9 50.8 46.9 78.4
22 8-63 7/21/94 2 V. 5§ '42.4 43.2 48.3 52.0 52.1 55.9 56.4 57.7 $8.8 62.5 63.5.64.8 68.1 67.6 67.0 68.5 66.2 63.2 61.0 59.4 56.7 55.0 53.5.49.5 76.4
23 8-66 7/21/94 2 V 47 41.3 45.5 48.9 45.6.56.7 52.3 52.8.89.9 87.9 61.5 67.4 67.3 66.6 70.3.70.3 66.9:64.6 63.6 61.9 59.9 57.6-56.3.53.8 48.3 77.4
24 8-70 7/21/94 2 SB' - 53 41.0 38.3 45.8 50,0 52.3 56.9 61.2 59.0 55.9 58.9 71.5 66.6.70.0 73.4 70.8 69.4.67.9.65.7 63.1 59.1 56.9.55.0.52.6 48.4 79.5
25 8-72 7/21/94 2 V . 59 37.5 45.5 48.2 49.6 51.0 60.0 59.7 61.1 62.1 61.8 67.9 66.2 68.7.69.9 69.8.66.9 66.7 64.9 63.8 62.3 61.6 59.5 59.8 57.7 78.1
26 8:74 7/21/94 2 'V 53 .37.5 38.0 43.7 49.9 52.9 64.2 59.5 60.5 64.8 59.9 66.8 71.5 68.9 71.2 72.8 72.0 71.3 70.7 69.0 67.3 66.8 65.8 64.7 62.4 81.3
27 8-77 7/21/94.2 V V. 45 44.6°50.5 47.4 56,0 55.6 55.7 55.9 66.1 60.3 72.4 64.064.8 69.1 65.4 66.3 64.4 63.3 50.8 58.1 56.6 55.1 53.5 52.6 50.9 77.3
28 11-7 09/17/92 2 'V H ' 49* 45.7 42.1 47.0 60.7 58.7 54.0 57.4 61.7 58.4 64.8 75.2.66.4 64.3 68.7 69.5 66.9 66.7 64.7 62.4 61.2 60.8 62.2 57.0 51.1 79.2
20 11-17°09/17/92 2 V H 54* 35.1 40.6 38.4 52.4 54.6 35.0 57.5 58.4 59.4 63.6 67.4 70.2 68.4 70.6.70.3 71.9.69.4 68.4 64.9 62.9 60.5 59.3 56.6.52.3 79.5
30 11-21 09/17/92 2 . V H 51+ 34.0 46.3 54.5 53.2 62.2 58.5°60.5 62.2 64.1 64.0 78.2°70.0 67:2 66.3 66.0 65.1 63.8 62.4 59.9 57.5 55.4 54.2 54.8 48.2 80.4
31 11-25 09/17/922 V H 52* 40.4 .47.9 52.3 62.0 60.3 60.6 63.8 59.9 61.9 65,7 68.2 77.1 71.1 71.1 70.6 67.0 67.7 64.7 61.6 59.2 56.2 56.5 55.5 52.6 81.0
32 11-29 09/17/92 2 'V _H__ 49* 35.5 64.0 44.7 54.0 56.3 61.0 60.3 62.3 64.3 65.1 66.1 73.0 72.1 67.9 66.8 65.4 63.2 61.3 56.9 56.1 54.3 50.0 78.7



Figure C-3. Medium Truc_ks' & Buses - Downgradé,,Contrrdlledv‘Ac;cess Roadways
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‘s D . : : , . 1 2 ., 6 M
t NO . A A ] 1 2 2 3 4 5 6 8 2 . .1 v . 1 A
i us T X vXxL P 8§ 6 o 5 1 o0 0o 3 0 1 5 6 2 5 5 4 5 3 8 0 X
Ms E "L T HC D © 0- 0-0 5. 0 o0 0 o0 K K K K K K K K. K K. K A
112-2 12/03/93 2 F f 61.9 64.5 65.0 65.4 69.7 70.2 72.0 69.9 67.4 64.2 62.1 59.8 54.8 52.6 49.7 46.3 79.1
2 12-15 12/03/93 2 _ V -8 .6 54.1 55.9 56.6 61.9 67.4 66.6 69.0 69.4 66.1 64.8 59.3 55.0 52.3 49.1 46.1 42.8 76.0
.3 12-23 12/03/93 2 V.. 7.7 . .0 65.1-75. 9;74 6°62.3 70.7 74.9 70.1 72.0 68.5 65.3 62.9 60.9 57.5 54.4 so.o; 46.0 82.1 _
5 4 12-31 12[03793,8,_» v 4 4 56 - 8¢ 4 70.U 09 51.9 58 8.5 . 4 48 0. 7 - .
5 12-38 12/03/93 2 U 2 36.1 . 5 5¢ 75.4-68.9-66.9 62.0 60.4. 57.4.57.7 57,5 57.1 79.0
6 12-40 12/03/93 2V 70 42.7 8 .5 : .3 72,3 72.2.70.9 69.3 66.6 63.260.0 57.3 52. .8748.4 80.5
.7 12-60 12/03/93 2 F 0 41.1 4 ) 64.4 70.7 64.1 66.9 70.4 69.7 69.6 67.6 64.6 64.6 60.7 58.7 55.8 51.5 46.4 78.4
-78'93-26 12/07/98 2 V - | 71 42.2 4 60.2 66.070.9 82.2 75.1 72.6 72.8 72.3 71.4 69.1 66.2 65.8.63.2 58.7 53.6 48.8 84.9
9 13-35 12/07/93 2 V- 1-31.1 6 62.6 66.6 68.5 71.2 72.4 71.9-71,2 71.9 69.9 67.8 66.4 63.1 60.5 §8.7 55.8 52.4 80.7
10 13-36 12/07/93 2 V_H 54 42.6 2 68.5 66.1 69.7 67.8°69.4 67.4 67.6 68.2 66.0 65.0 61.6 59.5 56.1 53.2 49.8 46.4 78.3
11 13-40 12/07/93 2 TB H .68 41.4 , 3 59,7 66.2 69.2 67.9 71.2 74.1 73.5 70.1 67.9 66.0 63.0 61.7 59.1 55.551.4.47.9 80.3
L 12 13-42 12/07/93 2 FS 63 38.6 53.9. 52.5 57.8 60.8 59.2 61.5 67.5 73.6 74.9 72.6 68.3 67.6 66.6 65.5 62.9 59.2 57.0 53.7 49.1 80.3
_______.13 13-44 12/07/93 2 V. 59 39.6 57.9 58,0 61.4 59.6 66.9 71.8 78.9 70.9 69.0 69.3.69.2 68.1 66.8 64.9 63.3 61.6 59.4 55.5 51.2 82.0 R
R 147148 06/24/93 2. FS L 54-40,2-4 50.2 58.6 56.1 64.1 62.1:65.1 74.8 71.1 68.2 69.8 69.0 69.7 67.1 65.2 62,2 59.6 55.5 52.2 47.7 79.9 e
15 14-30 06/24/93.2  V H 49 39.6 52.9 53.7.52.1 62.2 64.4 60.3 70.0 69.4 67.3 67.6 65.4. 65.0 62.5 60.1 57.9'55.6 52.8 49.4 45.6.76.8
-8 16 15-10 8/11/94 2 V V 51 42.4 & 56.9 62.4 58.3 '65.4 60.7 63.3 66.3 65.0 67.9 69.2 68.5 67.1 66.9 63.5 61.1 58.3 55.8 52.9 48.3 77.4
17 1511 8/11/94. 2V - 57 43.9 '64.5 58.0 60.2 63.0 63.8 67.6 68.4 67.8 67.5 68.3 66.4 65.1 63.5 62.1 60.6 57.8 55.1 53.0 49.6 77.4
i8 15-13 8/11/94. 2 V 55 42.7 61.7 54.2 58.0 59.2:62.3 70.7 65.3 65.7 68.5 67.9 67.2 66.1 64.3 61.6 59.1 56.1 54.2 51.6 48.5.77.2
19 15-16 8/11/94. '2 DV V.- 55 42.4 57.1 53.5 56.3 55.5 60.7 68.5 63.9 64.7 66.2 65.2°64.2 63.8 61.6 60.7 59.9 57.5 56.3 52.0 48.5 75.4
20 15:21.8/11/94 . 2 U - 81 33.9 4 4 7.7 84.3 63.8 67.2 65.0 67.8 68.0 68.0 65.1 63.7 62.7 59.1 57.1 55.3:53.1 50.6 49.1 76.1
21 15-24 8/11/94 2 D 59 42.3 3 - 5 s&.a»si;s;ss.o 66.8 68.7 69.5 66.6 64.3 62.5 59.9 59.0 57.2 56.5 53.8.52.4 48.8 76.0
22 15-28 8/11/94 2 FB V L 51 35.1 & 2'89.8 56.2.60.3 58.7 61.5 67.4 72.7 69.1 68.4 67.7 65.1 63.4 61.9 59.1 57.6 57.1 56.2 54.1 52.1 77.8
23 16-3: 8/3/94 2 V 57 42,0 44.5 4 5 53.3 56.7 57.8 54.3 60.9 73.8 73.0 65.2 66.8 65.0 63.9 62.8 61.4 59.3 59.2 59.3 58.7 56.1 53.6 78.3
24 16-19 8/3/94. 2 TT 47 '29.0 40.8 4.6 52.9 51.1 54.5 55.5 61.5 56.5 64.2 66.6 63.9 62.6 62.5 60.0 58.5 56.7 55.7 52.4 50.5 47.7 45.2 72.8
25 1625 8/3/94 2 V. . 57 37.3 37.9 4 54.4 50.1° 54.3vsd.b,sa;sasq.7_92.5195.7 67.0 72.2 65.9.64.4.62.1 61.0 57.9 55.6 54.0 .52.0 48.7 .83.5
26 16-27.8/3/94 2 SB 57 35.7 37, 58.0 52.5 54.5 56.1 60.8 71.9 64.6 63.4 67.7 65.9 66.7 64.9 62.0.59.1 57.7 56.3 53.8 53.2 48.4.76.5
127 16-34°8/3/94 2 V. 52 41.8 73.5 58.670.0 65:9 65.6 67.8 65.9 65.9 65.4 65.4 64.0 64.562.9 61.9 58.7 59.3 57.5 56.3 54.4 78.8
28 16-42 8/3/94 .2 V 57 50.0 60.2 57.9-56.5 58.0 62.0 68.6:69.5 64.4 69.3 68.4 66.3 64.1 63.0 60.2 58.8 56.3 55.1 52.4 48.7 77.1
29 2oV 52.8.54.7 54, 7_49.1 54.2 58.2 65.9 62.5 62.8 52.8 49.6 49.2 47.4 45.6 44.6 40.7 70.7

16-44

8/3/94 .

48 38.8

.8 58.9

57.7 55.6




Medium Trucks & Buses - Level, Non-Controlled Access Roadways

Figure C-4.

N o
us
MS

vV XL P

X

T HC D

L

F HL 49 43.6 39.6 48.9 44.9 47.3 52.8 65.3 50.2 59.8 71.7 66.7 67.1 64.6 65.6 64.4 61.5 61.7 59.9 58.0 55.5 53.5 51.6 49.5 46.1 76.5

v

12/18/92 2

117-1

2 17-2 12/18/92 2
3 17-20 12/18/92 2

45 38.7 41.7 47.2 40.7 59.7 64.9 54.6 58.2 61.9 57.9 56.7 62.3 62.4 62.0 61.5 61.1 61.1 62.3 57.5 54.1 51.1 49.0 45.8 43.6 72.9

49 38.6 42.3 44.7 48.6 56.9 54.4 57.0 57.0 61.3 58.3 62.3 68.6 64.3 66.9 68.0 68.5 67.4 67.2 63.5 60.8 59.4 55.7 52.3 47.9 77.0
54 42.1 41.4 56.1 51.0 56.4 51.6 59.6 67.9 59.4 59.6 63.3 64.1 63.7 67.3 67.4 65.2 63.9 65.8 63.9 60.8 57.4 52.8 49.1 46.4 76.2

47 43.2 45.0 41.0 48.4 56.0 62.0 57.3 56.6 58.4 56.5 59.0 64.6 63.6 62.5 63.2 61.9 61.4 58.7 56.4 53.3 49.2 46.6 45.6 41.8 72.7

FS V

4 17-21 12/18/92 2

5 17-26 12/18/92 2
6 17-31 12/18/92 2
7 17-39 12/18/92 2

8 17-44 12/21/92 2

9 17-55 12/21/92 2
10 17-56 12/21/92 2
11 17-57 12/21/92 2
12 17-62 12/21/92 2
13 17-67 12/21/92 2
14 17-71 12/21/92 2
15 17-74 12/21/92 2
16 19-5 11/18/93 2
17 19-14 11/18/93 2
18 19-22 11/18/93 2
19 19-26 11/18/93 2
20 19-29 11/18/93 2
21 19-31 11/18/93 3
22 19-39 11/18/93 2
23 19-43 11/18/93 2
24 19-44 11/18/93 2
25 19-52 11/18/93 2
26 19-57 11/18/93 2
27 19-58 11/18/93 2
28 19-62 11/18/93 2
29 19-67 11/18/93 2
30 19-74 11/18/93 2
31 19-79 11/18/93 .2
32 20-53.09/30/92 2
33 20-62 09/30/92 2
34 20-66 09/30/92 2

35 21-1

SB H

H
v
v

v
v
v
v
v
F
F
F

53 42.4 44.3 46.0 46.5 62.6 52.8 56.2 59.2 66.5 71.4 67.1 66.8 72.1 68.1 69.2 68.9 67.5 66.3 63.4 59.3 56.8 54.4 50.8 46.1 79.2

59 41.4 44.6 41.7 52.0 62.5 56.2 56.7 59.3 65.2 68.1 65.6 63.5 66.6 68.6 69.0 66.4 67.5 67.1 62.9 60.3 59.0 55.7 52.1 46.9 77.7
49 40.7 46.7 48.7 53.2 61.3 52.6 56.8 58.6 62.8 66.1 59.9 63.3 75.4 65.0 64.9 64.8 63.5 62.3 59.4 55.9 53.3 49.9 47.4 44.7 77.9
- 52 39.2 37.8 45.2 42.5 55.0 49.3 55.8 54.6 53.6 53.5 56.7 64.2 68.8 64.9 64.2 66.1 64.0 62.8 60.7 59.4 57.1 53.2 49.9 46.2 74.7
54 39.5 43.0 47.6 56.2 54.4 59.4 64.7 65.9 62.7 63.9 71.7 62.5 63.6 66.0 65.4 64.2 63.3 61.5 57.6 54.7 53.3 50.4 47.2 44.3 76.7
62 40.5 40.8 49.1 52.6 58.0 55.0 57.4 60.1 62.2 64.2 69.7 65.1 66.4 73.6 68.7 67.3 66.0 65.6 60.4 57.0 54.3 52.5 49.1 46.0 78.4
L 53 38.8 39.4 43.1 47.1 50.7 52.8 55.9 59.0 61.4 59.7 60.1 60.6 73.5 65.0 65.5 66.0 65.6 65.4 63.3 59.4 57.3 54.8 52.4 50.5 77.0

56 41.2 38.2 42.9 44.0 47.2 48.2 52.3 51.7 63.5 58.1 57.4 68.8 67.5 68.8 69.2 66.4 63.2 60.7 58.0 56.0 53.4 52.1 49.8 46.6 76.3

FS
T

F
v

47 43.5 40.0 48.9 49.8 50.3 54.0 69.4 59.6 71.1 70.0 62.4 64.2 66.7 69.2 66.9 65.6 63.9 62.9 59.3 56.4 55.0 51.8 48.5 45.6 78.2
U 45 42.8 50.7 47.2 53.5 50.5 47.2 60.8 57.6 56.0 64.6 61.5 56.3 63.3 63.5 65.9 64.8 62.3 60.5 57.9 56.0 53.6 50.4 48.7 44.9 73.6

47 39.0 38.6 43.4 47.4 47.4 49.7 53.0 54.4 58.5 58.3 59.8 63.5 66.0 68.6 66.4 63.0 64.4 61.5 61.3 58.5 55.2 53.8 51.2 46.9 74.8

DV
u
c
v

48 43.6 41.7 41.3 47.1 54.7 50.6 55.7 58.1 70.3 68.9 66.2 73.4 70.3 73.6 71.3 66.7 66.0 64.4 62.7 60.7 56.8 54.0 50.0 47.3 80.4
"44 40.7 53.0 45.2 58.9 57.7 62.5 59.3 66.5 68.4 63.8 65.2 71.8 66.4 68.1 68.9 65.3 64.8 66.0 62.3.59.6 57.6 57.5 53.9 48.7 78.4

47 43.2 42.1 52.2 48.1 53.3 50.8 58.5 54.1 56.9 59.1 60.2 63.0 66.0 67.6 65.1 61.8 60.8 58.4 57.7 56.0 55.3 54.1 55.2 52.4 73.9

47 44.8 44.3 46.2 53.3 61.1 57.2 57.4 59.1 61.8 63.5 67.7 67.0 65.8 69.9 66.6 65.1 65.7 64.1 60.8 58.7 56.1 52.2 51.0 46.8 76.9
44 43.1 45.4 46.2 46.9 65.8 58.7 55.0 65.1 64.4 66.2 66.9 68.9 70.8 72.3 68.2 68.5 66.5 65.2 62.2 60.0 58.3 55.5 53.1 49.0 79.2

™
v

47 41.6 45.6 45.5 53.4 57.5 58.9 69.5 59.6 62.2 72.5 65.9 66.9 €69.3 71.0 71.0 67.6 69.0 69.8 64.8 61.9 57.5 55.2 53.0 49.3 80.1
L 42 39.5 42.6 47.7 63.6 52.8 55.2 55.3 57.7 56.9 63.4 61.2 67.4 66.4 67.5 65.1 65.0 66.6 66.3 64.1 63.7 61.9 60.9 58.2 54.9 76.8

FS'
v
¢

52. 39.0 43.5 42.6 49.5 54.4 52.0 58.3 58.4 60.9 58.7 58.6 70.2 65.4 69.0 64.1 62.5 65.1 64.1 62.3 60.3 57.8 55.1 53.1 48.8 76.1

50 48.2 50.0 50.7 48.8 48.2 54.8 61.0 56.7 57.0 59.3 64.7 68.2 67.8 66.5 65.9 65.3 64.8 62.7 60.2 57.8 54.8 55.3 52.3 48.0 75.9

43 42.8 47.3 50.4 74.6 52.2 54.9 66.2 59.5 64.9 72.9 76.5 76.5 71.0 76.7 76.7 76.9 75.0 76.1 75.3 68.6 64.6 59.6 51.1 48.3 86.2

FS Vv
v
v

52 38.5 42.5 43.3 43.6 50.4 51.9.58.8 54.2 57.3 59.6 62.9-63.1 67.2 67.9 68.3 65.0 61.4 60.1 58.1 55.1 53.0 51.5 48.4 44.8 75.0

59 ‘48.1 52.4 54.0 52.6 66.3.62.5 60.6 62.6 63.0 65.5 67.8 69.0 70.9 72.2 67.3 67.6 67.2 67.2 65.7 62.4 60.4 57.7 55.0 51.3 79.4

H
oT Vv
FS
T

v
v

53 40.1 44.0 49.0.51.3 59.3 59.3 67.2 67.6 64.6 66.5 70,7 71.9 69.8 69.3 66.7 65.5 65.3 64.9 62.6 59.8 58.2 56.3 53.5 51.0 79.3

49 41.7 46.8 41.3 55.6 50.8 51.8 54.3 51.8 52.7 59.8 61.2 '64.6 69.1 66.6 68.3 64.8 63.1 61.3 59.0 57.7 56.1 53.9 51.1 48.7 75.4

50 41.1 52.3 41.7 63.1 57.1 65.8 70.0 76.2 67.1 69.8 72.1 69.4 72.2 69.2 67.1 66.9 66.3 63.7 62.4 59.8 58.1 56.6 54.6 50.7 81.6
42* 37.3 39.1 41.7 57.1 50.6 53.8 56.9 55.6 62.2 59.5 65.0 70.7 65.0 66.1 64.7 64.2 62.5 61.1 58.1 54.5 51.5 49.0 47.3 44.2 75.6

H
F H L 40* 38.8 44.1'54.4 45.8 57.7 68.5 61.6 60.3 59.4 61.8 63.9 64.8 68.7 67.8 67.8 66.1 65.6 64.0 60.1 57.3 55.5 52.9 49.2 45.7 77.0

45* 44.0 50.0 51.9 52.1 60.4 50.5 56.4 60.6 60.2 69.3 71.4 68.3 66.3 67.7 68.6 66.7 65.3 63.7 61.4 58.5 57.7 54.4 51.8 49.2 78.1

43 39.3 41.8 42.6 52.0 48.4 57.0 58.7 61.5 57.4 69.5 71.1 61.2 67.0 67.3 67.8 67.7 65.1 66.3 64.6 60.3 56.2 55.5 53.0 47.3 77.9
49 40.4 39.1 55.2 51.0 48.1 50.0 50.4 52.4 53.9 55.6 56.3 60.3 66.0 66.8 66.6 68.6 67.6 64.0 61.9 58.2 54.7 52.3 50.8 47.2 75.4
58 43.4 42.1 47.4 51.0 51.6 53.2 58.2 56.0 63.8 69.6 62.0 61.8 65.6 68.6 72.3 70.0 67.4 65.0 61.5 59.2 55.8 53.1 51.3 47.2 78.2

46. 42.6 48.8 45.6 47.9 60.8 57.1 57.2 57.3 60.8 65.9 64.9 67.9 68.6 70.1 73.3 71.2 69.7 67.6 65.0 62.2 59.7 57.9 53.8 50.0 79.6

T
v
v
v
G

12/08/93 2

36 21-2 12/08/93 2
37 21-3 12/08/93 2
38 21-4 12/08/93 2
39 21-9 12/08/93 2
40 21-12 12/08/93 2
41 21-13 12/08/93 2

56 40.4 47.9 50.7 51.9 62.4 55.4 64.8 62.3 64.9 62.0 68.2 63.7 68.6 70.2 71.4 70.5 69.8 69.3 66.3 64.1 61.7 59.9 57.6 53.2 79.6

52 40.9 45.7 47.9 48.7 56.4 59.0 59.4 58.7 56.3 61.3 69.0 65.2 63.1 72.1 72.8 70.0 67.5 66.9 65.9 63.1 59.2 55.1 52.0 48.3 79.1

T8
D

45 39,5 39.8 50.4 53.6 49.6 65.6 62.4 67.9 63.9 62.5 68.5 66.6 69.2 68.3 68.9 70.0 68.9 65.9 62.4 61.0 58.1 56.3 52.5 47.6 78.8
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Figure C-4. Medlum Trucks & Buses- Level, Non-Controlled Access Roadway

(Contmued)
e . : 1 .3 L
! s )] : ' s s s .1 2 . 6 v e
N.O A “A 8 : 41 T 2 2 "3 4 8 6 8 2 . | . LA
us T X VXLP 5 6 8 o0 2 6 o0 s 1 0 o 8 0o 1 5 6 2 5 5 4 5 3 8 0 X
NS E L THCD o0 3 0 O 5 0 0 6 8 06 0 0 o0-K K K K K K K K K K K A
42 21:16 12/08/93 2 v 45 45.8 44.0 52.2 50.0 59.8 54.8 58.5 61.7 64.4 77.0 61.8 65.1 70.3 66.7 66.3 68.4 67.3 64.8 62.1 61.0 59.2 56.5 52.449.6 80.0
43-21-18 12/08/93 2~ - F L 52-40.3-49.543.9 52.0 56.3 63.1 62:2 64.066.3 64.3 64.4-64.3 71:0 71:8 72.0 72.1 69.9 70.0-66.5 64.1 63.1 60.3 54.8 49.3 80.4
- -44 21-23-12/08/93-2 - V- 47-46.7 44.4 49.7 52.8 53.3 54.7 55.2 58.7 60.9 67.5.69.6 63.1 69.0 73.4 71.1 69.8 68.4 67.4 63.4 60.8 50.1 56.6.53.1 48.5.79.5_
45 21-26 12/08/93 2 V H 52 40.5 42.8 49.1 47.7 56.2 54.9 53.3 56.5 61.6 61.162.5 62.3 65.1 67.6 71.0 70.3 68.3 68.7 65.0 62.6 60.1 57.558.8 51.4 77.9
46 21-33 12/08/93 2 FS 49 37.9 41.1 43.4 49.0 49.1.56.2 49.6 53.5 56.3 56.7 57.9 62.8 64.0 66.4 72.8 69.2 66.6 63.0 60.6 58.7 55.6 52.1 49.6 44.9 76.8
47 21-34 12/08/93 2 - FS 37 38.5.40.6 40.0 47.4 47.4 50.1 44.8 47.0 49.1 51.4 55.2.55.7 62.3 64.3 66.1.67.6 66.0 62.6 60.0 57.2 54.0 52.3 49.9 44.6 73.7
" 48 21-35.12/08/93 2 T V. 47 40.2 43.9 48.4 61.7 53.0 53.0 66.2 69.8 71.3 76.8 68.0 67.3 71.6 69.6 70.3 69.0 67.1 65.5 64.9 63.2 61.9 56.6 53.4 48.9 81.7
49 21-40 12/08/93 2 TB ~ 51 51.0 46.3 45.5 47.7 65.9 49.3 53.7 58.2 56.5 63.4 58.9 60.6 65.2 65.9 69.6 68.1 65.0 65.9 62.7 60.3 56.4 53.8 50.9 45.8 76.4
50 21-42 12/08/93 2 - V 82 38.1 43.7 49.5 51.6.58.0 55.8 65.9 65.7 67.0 63.4 65.1 75.5 68.9 67.6 72.1 69.8 72.7 68.1 64.7 61.9 59.1 56.1 54.4 49.7 81.0
51 21-43°12/08/93 2 TB. 51 45.3 41.6.45.2 46.7 67.2 47.8 53.6 59;4 60.3 58.8 56.6 61.6 64.5 66.8 69.9 70.9 67.4 65.9 63.9 59.3 56.6. 53,3 50.5 45.6 77.3
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Figure C-5. Medium Trucks & Buses - Upgrade, Non-Controlled Access Roadways
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C-7. Heavy Trucks - Level, Controlled Access Roadways _

' Figure

NO
us
MS

v XL P

X
L

T HC D

0

10/07/92 3-2 V V

47* 41.2 41.3 49.1 61.9 54.7 58.7 59.4 59.0 61.6 66.6 76.2 70.2 72.2 74.8 73.0 74.0 70.8 68.3 66.1 66.5 61.8 60.9 57.5 54.3 82.7

1

11

48* 35.7 44.0 47.6 65.3 58.0 61.1 63.9 63.6 62.0 64.2 70.2 75.8 72.0 74.4 76.0- 74.9 73.6 71.3 69.8 68.6 66.7 65.0 61.4 56.5 83.8

-.10/07/92 3-2V V
10/07/92-3-2°V- V

2 1-2
31-3
NEFE

44* 49.6-39.7-52:2 52.3 70.4 63.2 57.8-62.9 65.6 65.566.9-70.8 7013-74.6 74.0 74.7 -72.4-70.9 67.2 64.2 60.7-59.0-56.4 -50.8-82.4

45* 40.7 43.7 46.0 67.1 54.1 60.6 63.0 63.9 70.1 71.2 72.6 73.5 74.5 76.4 76.1 74.6 72.1 70.0 67.7 65.2 62.1 58.6_56.0 49.3 84.0

10/07/92 3-2-V-- V

42* 37.4 41.9 53.9 47.5 56.3 57.3 54.5'56.9 55.3 65.4 74.9°63.1 69.6 75.9 74.2 75.4 72.0-69.2 66.6 63.7 60.1 58.2 55.7 48.9 82.6

10/07/92 3-2 V. V

51-5..

6 1-8

37* 44.5 37.2 57.1 55.1 2.5 54.6 54.9 57.4 61.2 60.1 75.8 65.4 71.4 76.6 72.8 71.8 69.9 66.6 62.6 59.8 57.0 55.2 54.0 50.0 82.0

10/07/92 3-2'V -V
10/07/92 3-2 TV

8 1-12-.10/07/92 3-2 V.V
9 1:15 10/07/92 3-2V V
10 1-16 - 10/07/92 3-2 V V
11 1-18. 10/07/92 3-2 V- V
12 1-19 - 10/07/92 3-2 V' V

'42* 39.6 39.9 54.7 55.2 55.4 54.4 56.3 59.9 65.9 56.8 76.9.65.9 69.3 77.3 72.5 72.7 70.4 68.1 65.6 63.9 62.6 60.0 57.3 50.1 82.7
©45* 41.8 46.3 56.6.51.6 56.3 66.2 68.9 67.4 68.8 66.3 69.5 70.3 73.8 74.8 72.7 71.7 70.5 69.6 66.7 65.4 63.1 60:5 57.0 50.0 82.3

7 1-11.

44*.46.3 64.3 53.4 52.0 53.2 58.1 62.6 60.5 61.5 64.0.68.2 72.5 75.0 75.6 74.0.73.3 71.3 68.0 66.0 66.6 64.4 60.3 57.5 52.9 82.6

44* 39.8 48.3 45.3 53.7 54.1 54.5 59.1 61.1 61.7 69.2 68.5 68.0 74.6 74.7 72.5 72.3°71.7 68.7 66.2 61.6 59.3 56.2 54.4 46.2 81,7

_46* 44.6.45.7 64.0 54.3 54.9 58.9 59.9 56.4 67.8 70.4 73.5 66.9 69.9 74.5 72.6 71.6.70.9.68.8 66.4 65.0 62.7 59.4 56.6 50.8 81.8

 40* 34.5 41.5 61.6 51.4 52.7 63.5 56.4 58.9 65.2 67.4 66.5°69.0 72.0 72.0 73.6 74.2 71.9 67.7 65.9 62.8 59.3 57.0 57.4 48.0 81.3

~-—13-1-20--10/07/92 3-2 F V-U-43* 35.6 51.4 65.850.3 62.0-65.0-61.158.1 64.7 60.5 71.0.69.1 73.1 74.1 72.2 70.7 69.2 67.6 65.9 66.4 63.9 60.9 57.2 53.7 81.4 .

10/07/92 3-2V V.
15 1-22 -10/07/92 3-2 T V-
16-1-25 10/07/92 3-2

17 1-26 . 10/07/92 3-2
18 1-28 10/07/92 3

14°1-21

44*'38.9 48.2 59.6 50.0 53.9 56.1 85.9 56.4 65.4 62.5 77.9 67.8 71.2 75.0 72.3°70.7 69.5 67.5 64.6 62.6 61.4.59.5 57.5 50.0 82.3

49* 34.1 45.3 44.6 64.7 51.2 54.4 58.4 58.4 62.4 72.9 75.9 72.6 70.4 74.8 76.0 73.8 71.5 69.0 67.0 65.1 62.4 59.5 59.2 52.4 83.5

5.1 74.2.72.7 7.2 69.8 68.3 66.7 63.9 59.9 50.7 83.3

87
47

1.9 66.9 67.

61
9 62. 4 3.
4.6 56.8 62.8 61.5 63.4.73.2 64.5.69.8 73.5 85.6 72.8 69.8 69.4 65.0 63.5 59.2 56.3 55.4 51.3 86.7

47+ 40.9
46* 41.9

2.3.72.0:70.4 67.2 64.8 61.7 57.5°56.2 54.9 49.3 81.4

473.3 77
1 71.7.76

4
3

v
M
0

85+ 37.3 41.2 54.9 62.4 53.1

19 1-29 10/07/92 3-2V -V
.20 1-30 .10/07/92°'3-2V V¥

21 1-31
22 1-32

46* 44.6 47.1 63.7 52.9 54.8 56.9 59.9 59.7 66.3 65.0 72.5 70.2 70.9 74.1 75.4'71.4 69.7 67.9 65.4 62.5 5.4 58.2 56.5 47.8 81.8

42* 32,7 35.3 57.2 53.6 54.0 57.0 61.1 63.1 60.5 69.0 70.0 68.0 72.3 71.8 73.0 71.1 68.5 65.9 63.7 61.2 58.8 56.2 54.1 48.3 0.5

44* 43.0 44.4 50.3 48.6 51.5 53.0 53.7 61.5.60.4 63.1 74.5 65.5 69.5 77.1 72.2 70.4 68.4 65.5 62.2 59.3 57.7 56.1 52.8 45.9 81.5

10/07/92 3-2V V

44* 32.7 48.2 60.2.56.2 57.2 65.0 54.8 63.3 63.0 64.4 69.0 64.6 71.5 75.7 71.9 71.6 70.0 68.5 67.4.65.5 61.6 56.0 54.5 50.4 81.2

10/07/92 3-2 V. V

23 1-35_ 10/07/92 3-2'V V

43%.42.8 42.8 53.3 51.5 53.7 54.4 $4.7-55.9 59.2 58.7 72.0 65.5 66.7 75.4 72.2 71.4 67.8 64.2 62.5 60.0 57.9 54.3 52.8 44.6 80.2

44* 32.4 42.9 66.4 56.4 59.5 56.3 61.8 59.6 67.0 59.9 71.6 65.7 68.2 76.8 74.7 73.7 69.8'67.1 64.6 62.5 61.4 58.8 56.5 51.8 82.1

24 1-36 10/07/92 3-2V V
25 1-37 '10/07/92 3-2 V'V

47* 35.4 45.1 52.0 53.2 56.9 57.0 58.0 55.7 59.1 63.3 75.2 73.1 69.8 77.2 72.6 70.9 68.8 67.4 65.4 63.6 60.2 57.1 55.6 46.6 82.3
43+ 42,7 45.8 58.3 62.6 65.9 62.9 66.5 59.4 57,7 60.2 61.5 68.7 71.4 73.7 75.5 73.5 73.2-70.8 66.3 63.1 60.2 58.3 55.7 49.9 82.1

26 1-39 10/07/92 3-2.V 'V

10/13/92 3-2 V- V

48*.37.5.43.8 64.4 56.8 59.7 59.0 59.2 65.1 61.2 65.9 67.0 72.9 71.2 74.6 78.4 73.6.72.1 70.2 67.4 63.9 60.5 57.5 56.3 49.4 83.2

27 1-41.

D V.U 42* 40.8 45.3 50.4 61.9 58.7 59.3 57.4 63.3 65.9 67.7 66.7 73.7 72.5 72.8 73.1 72.5 71.1 67.3 65.1 65.1 60.8 57.9'55.7 §1.3 81.6

28 1-45 10/13/92'3

40*:43.1 51.6 61.5 55.9 58.2 60.7 59.9 63.8 67.7 70.0 64.7 77.2 71.2 73.0 77.9 74.3 72.4 7i.2 67.4 64.4 62.2 59.0 56.4 50.7 83.8"

v

301-50 10/13/92 3-2.V - V
31 1-55. 10/13/92 3-2V V
32 1-62 10/13/92 3-2 T V
33 1-64 10/13/92 3-2 V. V

G
-34-1-65--10/13/92 3-2 F_V

29 1-46

10/13/92 4

57* 45.4 47.7 66.2 54.0 59.7 64.3 61.5 62.9 68.1 63.7 83.1 72.5 68.6 74.1 73.3 72.1 70.1 67.2 65.6 64.9 62.4 60.157.3 50.9 85.3

45* 44.8 43.1 58.5 53.7 53.6 64.8 59.9 63.5 68.6 62.3 67.3'70.2 74.0.72.4 70.7 70.2 70.4 66.8 64.6 61.9 57.6°54.8 52.9 44.9 80.7
45*.38.8 46.5 60.7 60.8 61.9 63.9 64.3 65.4 64.0 65.2 64.4 67.4 73.2 75.8 74.5 72.6 71.7 69.9 66.9 63.8 61.6 60.9 58.1 50.6 82.2

49* 36.3 41.7 59.0 52.3 57.4 66.2 66.4 70.8 73.1 70.5 75.5 68.3 74.7 79.3 74.5 73.7 71.5 68.3 66.2 63.7 60.8 58.0 55.5 50.1 84.6

45* 36.2 38.4 57.7 50.5 53.4 60.6 52.7 58

76.2 73.7 73.6 70.4 68.6 63.6 61.1 58.1 55.5 53.9 46.8 82.3

42* '44.9 46.1 61.5 53.2 56.9 59.5 59.4 61.3 68.4 63.1 72.4 69.1 71.2 73.3 73.6 73.3 71.6 66.6 65.5 64.7 63.5 57.0 54.0 48.7 81.7
48* 45.8 49.0 50.9 63.0 55.9 60.5 $8.0 63.1 65.4 68.7 74.9 70.4 72.4 74.8.74.4 74.1 72.9 68.7 68.6 67.0 65.5 58.2 54.6 48.8 83.2

65.2 75.9 66.7 69.0 76

8 57

ot

35 1-66. 10/13/92 3-2 V V

- .36 1-67

"10/13/92 3-2 V V

49* 50.0 47.6 53.5 63.9 57.9 59.9 64.5 62.4 69.0 69.8 67.0 72.0 77.8 74.9 75.5 74.8 73.1 72.0 66.9 66.1 63.2 60.0 56.0 51.1 84.0

37 1-68 10/13/92 3-2.0 V

53* 34.6 49.2 47.3 52.0 55.5 55.6 57.6 57.8 61.3 71.5 67.2 70.7 69.9 71.3 70.1 70.8 69.1 68.2 65.6 63.0 60.9 57.6 54.9 50.1 80.1

v

09/14/92 3. D

39 2A-2 09/14/92 3-2V V

38 2A-1

51* 47.0°43.2 59.1 56.5 54.8 55.8 60.1 57.4 69.3 72.9 77.570.7 68,9 71.7.71.0 73.2 70.8 69.0 68.6 67.3 65.6 57.7 53.9 48.2 82.8

40 2A-5 09/14/92 2-2 V V

51* 40.7 39.9 49.7 50.0 58.3 60.2.59.3 59.3 80.3 73.5 66.8 72.8 75.1 76.5 76.7 70.4 68.9 67.2 63.9 61.7 58.8 55.6 53.6 49.6 84.9

5i* 43.8 43.1 59.8 56.6 58.1 56.1.61.0 63.9 62.6 64.3 68.8 70.8 70.0 70.8 69.7 71.3 72.0 67.8 64.9 64.3 61.0 57.5 57.0 50.5 80.2

41°2A-6 09/14/92 3-2 V V
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Figure C-7. Heavy Trucks - Level, Controlled Access Roadways

(Continued)

1 3. ‘ L

s 0 : : o1 2 . 6 M
] A A 'S 1 1. 1.2 2:3 4 85 6 8 2 . .1 . 1 A
B T X VXL P §- 6 8 0 .2 6 o085 {1°0 o0 3 o0 1 5 6 2 & 5 4 5 3 8 0 X
] E L T HC D o 3 o 0 5§ 0 :0--0-85.0 O0 0 O K K K. K K K K K K K A
2A-7 09/14/92 3-2 55* 37.8 48.6 71.6 53.0 58.9 65.7 64.9 66.1 75.2 76.5 78.5 75.2 72.7 75.7 75.6 77.0 76.8 73.8 73.4 72.6 67.7 67.0 59.9 52.6 86.8
2A-9 09/14/92°3-2 51* 41.6 46.8 57.1 53.2 55.5 55.7 56.5 58.9 60.4 65.5 76.4 77.3 70.7 74.3 73.7 71.8 71.3 68.9 70.4 68.6 60.5 57.1 54.2 49.2 83.5
2A-12 09/14/92 3-2 47* 41.5 38.1 63.3 54.7 49.8 57.6 56.8 61.7 57.9 60.8 67.0 68.5 67.4 70.3 73.6 70.7 70.2 67.7 68.1 63.5 60.2 58.3 56.1 55.5 79.9
5 2A-17 09/16/92 3-2 57* 52.8 49.5 61.4 63.3 67.4 62.8 65.7 64.2 69.6 68.0 77.3 72.8 72.5 80.4 75.1 77.3 75.2 71.3 68.9 66.7 64.3 61.8 58.3 53.8 85.8
2A-22 09/16/92 3-2 €C H L 55* 36.6 45.5 67.5 56.0 54.5 67.8 62.2 65.1 66.1 65.9 68.9 73.8 74.4 72.3 75.9 75.4 73.7 72.1 72.0 70.0 67.6 65.5 61.7 56.9 84.0
2A-23 09/16/92 3-2 48* 47.2 48.0 56.8 53.3 62.0 64.7 60.7 58.8 64.8 66.1 75.1 71.8 68.6 71.6 71.8 72.4 70.8 68.6 65.2 63.7 61.3 58.4 55.4 51.1 81.6
2A-24 09/16/92 3-2 50* 42.8 47.7 56.0 56.1 53.4 54.7 53.3 57.8 62.1 68.2 74.7 64.9 67.0 71.1 69.5 68.9 67.5 65.6.62.1 59.9 57.6 54.6 53.6 48.4 79.6
2A-25 09/16/92 3-2 48* 32.1 40.1 44.9 60.5 51.9 53.2 61.9 55.3 59.3 57.5 63.4 67.4. 68.3 71.4 73.1 70.5 68.6 64.7 63.9 61.8 58.2 54.1 52.4 48.6 79.1
2A-30 09/16/92 3-2 47+ 39.0 42.8 52.1 60.7 56.6 63.7 66.4 65.9 68.5 69.3 78.2 70.1 68.9 73.8 72.7 72.4 71.3 68.2 65.5 63.0 60.8 58.9 57.9 53.5 83.0
2A-31 09/16/92 3-2 - 50* 40.0 42.7 52:6 57.7 56.6 61.1 64.8 61.2 65.2 66.5 75.9 69.3 67.7 73.5 71.8 72.0 72.0 67.0 67.1 63.4 60.1 59.6 57.2 61.5 81.9
2A-32 09/16/92 3-2 48* 42.0 43.9 63.0 56.5 55.7 57.5 55.9 56.9 59.8 64.9 76.8 68.0 68.4 72.5 71.4 71.4 68.5 67.5 67.5 65.4 63.8 56.9 53.4 52.3 81.5
2A-33 09/16/92 3-2 50% 44.4 46.4 62.0 56.3 56.0 58.9 60.0 66.4.63.6 63.6 76.1 66.9 66.6 74.8 69.8 71.4 69.7 66.5 64.7 62.3 59.3 56.6 55.2 49.3 81.4
2A-36 09/16/92 3-2 48* 45.4 40.5 40.4 59.8 54.8 52.1 59.1 58.4 60.9 59.3 61.6 66.4 67.2 69.7 70.7 69.3 67.8 65.7 64.1 60.9 58.9 57.2 54.8 47.9 77.9
2A-37 09/16/92 3-2 49* 44.4 47.8°53.6 54.0 57.2 57.3 69.4 71.9 73.9 63.8 72.3 64.7 68.3 70.6 69.4 69.5 68.6 68.4 66.1 63.6 60.8 59.1 55.7 51.0 81.2

54* 32.3 36.7 46.4 54.4 64.7 55.2 67.6 64.0 62.4 67.1 72.6 67.6 71.1 74.3 73.8 81.5 73.0 72.4 71.3 68.1 66.9 62.9 60.5 55.6 85.0
- 45* 34.4 45.5 47.6 51.6 83.1 57.1 59.3 75.3 77.1 70.5 68.6 70.8 68.6 69.8 70.9 70.8 68.3 65.5 64.2 62.3 59.4 57.3 55.3 52.2 85.8

2A-41 09/16/92
2A-43 09/16/92

2A-45 09/16/92 3-2 55% 42.8 45.3 65.6 53.7 58;1565.9 72.6 76.8 74.0 71.0 77.8 73.4 72.6 75.7 73.7 76.8 73.6 68.5 67.8 64.5 61.7 56.2 54.4 47.1 85.6
2A-47 09/16/92 3-2 49* 42.9 45.3 49.2 61.9 52.2 58.0 60.7 60.8 69.4 64.7 75.3 72.6 71.4 71.3 71.8 72.0 70.3 67.2 64.3 61.9 58.5 57.9 55.8 55.9 81.7
2A-51 09/16/92 2-2 - 50* 47.1 46.7 49.9 59.9 56.3 62.3 60.6 61.0 64.5 65.1 68.4 67.3 65.6 68.9 72.1 70.4 69.5 68.4 67.0 65.5 62.3 60.5 59.3 59.2 79.6

2A-52 09/16/92 41* 33,2 49.5 45.2 48.0 47.4 51.0 52.9 58.7 69.2 66.3 63

2A-53 09/16/92 3-2 46* 38.7 39.8 48.5 73.5 57.8 63.3 72.4 65.4 69.2 69.8 75.1 72.9 74.6 77.8 75.4 74.8 75.4 71.8 69.3 67.9 63.8 61.1 58.3 54.5 85.3
2A-57 09/16/92 46* 35.8 43.9 50.8 46.6 61.1 68.6 58.0 61.9 67.6 66.2 63.7 63.4 66.8 70.5 71.4 69.6 69.0 67.3 65.0 60.7 59.0 59.3 57.0 51.3 79.2
2A-58 09/16/92 3- 51* 44.7 43.0 48.9 60.2 64.3 59.0 61.1 61.3 65.1 69.6 75.2 73.2 68.4 73.1 74.2 74.1 72.0 70.2 67.3 65.3 63.5 60.4 59.3 54.5 82.8

6
8
3
4
.9 67.0 68.4 70.8 70.8 70.1 69.9 66.8 64.9 63.3 59.9 58.3 55.9 52.1 79.3
1
7
2
L

2A-62 08/24/94
2A-63 08/24/94
2A-65 08/24/94
2A-66 08/24/94
2A-68 08/24/94

51 44.5 45.2 56.3 53.1 57.2 61.2 67.7 71.5 70.8 71.6 72.5 71.3 69.4 74.3 74.4 71.8 72.1 68.5 65.7 63.0 61.1 60.1 57.8 50.0 82.8
52° 38.9 44.0 60.8 56.4 57.5 57.0 59.1 60.9 63.3.64.8 77.8 67.9 66.7 75.3 71.8 71.8 70.6 68.3 65.7 62.8 60.6 59.7 57.0 46.9 82.4
‘47 - 36.5 45.7 62.0 54.4 53.0 62.7 57.8 61.4 62.8 73.7 79.9 66.3 70.3 74.5 70.0 70.9 71.0 67.0 65.4 63.6 61.9 59.3 58.9 53.8 83.5
45 50.8 44.8 54.0 52.4 55.5 56.9 56.3 57.1 63.3 72.3 68.9 64.7 67.4 70.4 70.8 68.3 68.9 66.3 63.4 59.0 56.9 54.2 56.0 46.1 79.2
48 38.5 39.8 54.7 62.8 57.0 55.7 62.1 59.3 64.5 72.8 79.8 67.6 68.2 73.4 70.5 72.0 70.8 69.2 66.3 65.0 64.7 62.1 60.7 56.0 83.4

€<« <c<ccCcccccCccCcCceTcc<c<<

W WWLONONOGRWWOWOWOWOWWWwWWWWNOWOWWEWWOWWOWWWWWWWWWW
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2A-70 08/24/94 3-2 V. 53 36.3 42.5 64.5 56.7 56.4 56.1 63.6 62.3 65,7 69.2 64.3 65.2 73.2 69.0 71.9 68.9 66.8 64.9 63.0 61.3 60.2 58.4 58.4 48.7 79.6
2A-71 08/24/94 3-2 V 52 41.9 42.0 51.2 59.5 57.1 59.7 61.9 64.1 69.5 71.4 81.0 69.3 70.6 73.8 72.6 71.8 73.3 68.9 66.0 64.2 62.3 60.6 60.3 53.6 84.3
2A-72 08/24/94 3-2 D V 46 37.4 43.2 48.9 66.5 58.5 57.7 68.1 62.8 69.3 73.4 78.5 75.0 75.4 76.2 77.4 75.9 77.3 76.6 76.1 74.7 72.4 68.5 65.6 59.4 87.1
2A-73.08/24/94 3-2V V 48 47.0 50.6 61.4 61.1 58.4 61.0 61.0 63.3 62.7 67.3 77.3 66.3 67.1 71.8 72.7 68.2 68.6 65.9 62.7 59.5 57.9 56.9 57.5 47.6 81.3
2A-74 08/24/94 V 41 52.7 37.3 60.1 58.2 56.8 63.9 57.5 62.0 70.6 66.0 65.6 63.5 68.3 73.0 72.8 71.5 68.6 67.8 64.7 61.9 59.1 55.9 57.6 49.9 80.3
2A-75 08/24/94 2-2 V 52 46.9 48.6 51.2 61.1 56.9 57.4 59.0 61.2 61.4 63.8 75.3 76.8 68.5 71.4 73.0 72.7 70.5 68.7 66.7 65.3 63.3 60.0 58.1 53.1 82.6
2A-76 08/24/94 3-2 V 51 43.1.44.0 48.1 62.4 55.8 59.0 64.7 69.2 70.8 74.4 79.5 70.8 71.3 75.6 75.2 74.9 73.3 71.1 68.6 66.7 63.8 60.3 59.8 54.2 85.0
2A-79 08/24/94 2-1 52 45.4 47.2 58.8 54.2 54.2 59.7 60.1 60.3 63.6 64.2 64.7 68.1 74.6 70.3 70.6 70.8 68.8 66.0 63.4 62.0 59.8 58.1 59.3 51.9 80.0
2A-80 08/24/94 3-2 47 41.0 43.7 57.3 54.3 55.1 54.5 60.1 61.1 71.1 72.9 64.4 68.7 72.9 71.9 70.2 70.5 68.5 66.5 66.9 64.3 59.4 56.1 57.3 48.4 80.9
2A-81 08/24/94 DV U 48 39.5 42.8 51.3 47.8 66.4 60.5 65.0 64.3 66.6 76.9 68.2 66.0 69.6 71.9 73.9 77.2 73.0 71.5 69.3 63.8 59.9 57.6 58.1 49.0 83.5
-2V V 47 37.9 39.1 54.3 ’

2A-82 08/24/94 58.5 57.7 65.4 59.7 64.4 64.5 73.8 75.1 64.5 69.4 72.4 72.0 71.8 70.0 67.2 63.9 61.3 58.7 56.9 56.0 49.1 81.7



’ Figure C-7. Heavy Trucks Level, Controlled Access Roadway

(Connnued)
1 3 B ¢
s D SR B - - ' e 2 . 6 L]
NO A A [ N ] 1.2 2.3 .4 5. 6 8 . 2 . . 1 . 1 A
us. T X 'V XL P 5.6 8:0 2 6 o0 :5 1 .0 0 3. 0t 5 6 2 ‘5 5 4 5 3 8 0 X
HSs E L T HC D 6 3 o .0 s o0 o0 o0 35 0 o0 o0 oO0- K K K K K K K ‘K K K K: A
81 2A-83 08/24/94 4 D V 49 36.9 45.1 46.3 63.5 56.3 57.3 63.3 65.5 63.9 66.2 81.5 68.8 68.9 76.0 72.3 75.6 71.1 68.2 66.4 64.3 61.5 58. 0 59.0 52.1 84.7
- 82 2A-84 08/24/94 2-2V V- 52-42.9 39.2 53.2 57:5 52:2 55.4°58.8 58.3.63.8 67.4 68.7 66.2 65.8 69.6 69.2 68.7 68.3 66.0 64.3 62.2 59.1 56.1 58.5 52.6 78.3
83 2A-85-08/24/94 3-2-V--V-- 51- 42.1-40.5 58.5 59.0 59.3-60.6 67.2 66.7 77.3 65.2-70.368.2 70.1 72.672:0 -72.3 70.2 64:763.6 60.5 58.7 57.0 57.6 50.2 82.3"
84 3-1 10/21/92 3 - D V L 53* 34.3 39.6.50.7 60.6 55.0 56.9 63.2 65.0 69.9 71.1 70.7 74.0 72.7 72.9 71.0-71.1 71.3 69.2 65.1 63.1 61.0 61.2 58.6 54.0 82.1
85 3-5 ' 10/21/92 3-2 F V L 49* 38.0 43.6 58.5 67.0 54.5 62.1 62.5 68.1 69.8 73.0 76.8 76.3 74.7 74.5 72.0 72.6 69.4 67.0 65.1 65.5 64.5 60.3 56.3 52.2 84.0
86 3-9° 10/21/92'3 ' D V U 53* 48.9 52.3 53.3 63.2 57.7 61.4 60.7 58.9 66.0 72.3 74.6 71.4 71.5 71.9 70.9 70.7 69.3 67.8 64.7 61.2 58.7 56.8 54.7 50.8 81.6
87 3-11° 10/21/92 3-2 V V - 54* 46.8 48.7 55.4 68.1 57.1 61.3 65.1 62.1 68.1 73.0 80.4 76.4 75.2 77.8 .76.1 75.4 74.1 71.3 67.9 66.0. 64.2 62.2 61.1 55.6 86.2
88 3-13°°10/21/92 3-2 V- V. | A49% 43.5 45.3 47.9 59.8 56.4 58.6 63.8 62.3 73.4 66.8 69.3 70.8.71.8 73.3 73.1 71.5 68.8 65.6 63.3 60.8 58.4 55.1 51.4 47.5 81.6
89 3-14 10/21/92 3 "D -V 41* 41.5 44.9 67.7 55.7 60.1 70.0 61.7 66.7 66.0 67.3 69.1 67.0 68.2 68.6 71.0 68.3 68.4 64.8 63.0 60.2 56.3 53.1 51.8 45.3 79.7
90 3:18° 10/21/92 3:2 V- V - 46* 41.4 46.6 58.8 53.6 60.4°59.7 65.9 65.0 70.8 71.4 76.7 75,5 75.6 76.1 71.9 71.8 72.7 73.0 67.8 67.9 61.1 58.3 55.0 49.1 84.5
91 3-20 10/21/92.3-2'V V 44* 43.2 43.5 53,2 53.3 53.6 59.1.63.2 66.6 64.2 70.0 71.7 72.2 72.3 74.0 72.6.69.4 68.0 64.9 61.6 58.0 54.3 51.6 50.4 44.1 81.2
-——92-3:24--10/21/92- 4 TV~ 45* 41.5-43:1 57.7-61.4 55:0 58:6°60.4 71.2-72:1 7433 74.9 70.2 72,8 72.5 68:0 70.2 68.5 69.2 66.6764.9 62.7 59.0 56.1 53.4°82.6
" 93 3:25° 10/21/92 3-2°V -V 47* 43.0 46.7 60.9 63.6 58.0 59.1 64.1 63.6 68.2 70.6 73.1 72.5 75.1 75.9 74.8 72.6 70.7 66.8 66.6 65.6 61.8 57.3 54.5 50.9 83.3
oy 94 3-26 10/21/92 3-2 V .V  45* 40.4°42.6 62.3 53.9 54.8 58.9 68.1 70.6 72.3 71.4 71.1 72.7 76.5 74.4 71.0 69.6 68.5 66.3 62.0 58.9 56.0 53.0 51.0 46.9 82.8
S 195 .3-31. 10/21/92 3-2V_V  46¢ 41.4 48.3 53.9 66.0 56.4 59.9 62.9 63.5 65.1 67.0 69.1 73.7 74.3 75.6 72.2 71.0 69.0 68.9 63.9 62.1 58.2 54.8 53.2 51.4 82.1
Lo 96 3-35 10/21/92 3- F -V L 53* 39.9 45.3 57.8 57.6 52.8 57.9 78.0 73.0 68.1 72.2 75.4 73.5 73.4 73.4 71.5 71.0 70.5.66.6 .63.9 62.3 59.6 56.7 53.8 50.3 84.1
 973-3810/21/92 3 V V  42* 37.8 42.9 52.7 67.5 50.9 61.7 66.5 65.9 68.1 76.4 73.9 71.5 73.0 72.8 72.7 72.3 69.8 66.9 65.5 63.6 62.1 56.5 54.8 49.3 83.1
98 3-39 10/21/92 3-2 F V L 44* 39.5 41.3 59.9 59.3 84.2:58.7 62.7 66.0 67.8 71.9 74.2 73.6 73.6 73.5 72.1 71.4 70.4 67.7 64.2 61.8 58.9 57.1 55.3 51.7 82.5
.99°3-40 10/21/92 3 D L 47* 42.1 45.7 50.6 52.8 73.5 57.5 61.0 58.7 66.2 72.0 74.5 70.6 72.6 73.3 71.5 72.1 71.1 68.6 64.1 61.1 58.2 57.5 55.9 49.4 82.6
100 3-42 -'10/21/92 3-2 F. V U.41* 48.4 49.1.54.0 62,2 54.3 57.7 63.2 64.0°69.2 70.1 68.5 71.6 73.7 75.2 71.3 72.3 71.5 66.5 63.4 62.7 58.5 56.7 53.0 52.3 82.0
.101.3-46 . 10/21/92 3-2 T V 45* 42.8 61.2 68.3 54.2 55.7 56.3 63.8 65.4 71.0 71.4 70.8 72.5 69.5.72.3 70.8 69.4 68.8 67.7 65.3 62.8 60.3 57.6 57.1 53.3 81.4
102 3-48 10/21/92 3 D V L 51* 40,7 35.3 51.8 53.5 57.0 60.5 58.7 65.1.65.9 74.8 72.9 70.2 74.6 75.6 74.6 73.4 72.0 69.1 65.8 64.7 64.1 59.5 56.5 51.4 83.4
103 3-49 10/21/92 3-2 D- V. 48* 39.0 50.4 60.9 55.5 61.9 60.1 63.5 65.0 66.3 67.8 73.1 73,7 75.4 76.3 73.0 75.0 71.0 68.2 68.1 68.3 65.9 59.1 56.6 51.1 83.6
104 451  8/08/94 3-2V V 65 44.0 49.2 57.4:59.7 62.5 64.7 69.8 66.8 66.8 67.8 76.6 75.9 76.0 86.6 79.5 74.6 71.5 70.0 68.5 65.2 61.3 58.1 55.9 50.6 88.9
105 4-27.:8/08/94. 3-2T V 52 37.8 42.8 61.7 55.3 54.0 59.2 59.9 62.1 63.1 67.5 70.7 70.7 73.8 72.9 69.9 68.2 68.3 66.9 63.1 61.7 56.9 54.1 55,1 46.2 80.5
106 4-3 ~ 8/08/94 3-2 FB V U 56 39.7 43.6 54.2 50.3 54.0 54.2 60.4 60.8 62.5 65.3 77.9 69.5 70.8 74.1 72.1 69.7 67.8 67.1 63.9 60.3 58.6 55.3 54.7 48.6 82.0
107 4-4 8/08/94 3-2 V. V- 55 37.5 43.5 55.9 52.1 55.0 58.7 61.9 63.0 60.7 67.9 69.7 69.5 73.3 73.7 72.0 72.3 72.2 72.0 70.7 66.3 61.1 59.1 56.6 51.0 82.0
108 4-6 ~ 8/08/94 3-2 CC . 57 39.9 45.9 59.8 64.3 56.5 59.5 60.5 63.4 62.5 65.4 75.5 74.0 75.8 76.9 76.7 72.6 70.4 68.7 66.0 65.6 60.1 58.9 55.6 50.8 84.0
109 4.7 ~'8/08/94 3-2 FBV 52 36.8 46.1 58.0 55.5 60.2 61.7 62.1° 68.2 62.6 65.0 71.2 70.6 71.3 74.1 73.5 74.8 71.9 70.4 70.8 68.8 63.8 61.9 59.2 53.8 82,7
110 4:8 '8/08/94 .3-2 V. V ' 59 46.4 46.1 53.1 61.8 58.9 57.4 63.9 65.3 61.5 63.1 73.0.72.7 73.8 75.7 72.8 69.7 67.8 65.8 63.2 60.1 57.2 54.5 53.1 53.6 81.9 .
111 4.9 8/08/94 3-2V V 58 49.2 49.2 61.7 55.9 58.3 53.5 61.6 63.0 62.7 69.4 74.6 76.2 79.3 74.7 71.8 70.4 69.5 69.0 64.0 61.3 59.2 58.2 56.1 48.6 84.0
112.4-10° 8/08/94 3-2 T V 53 39.0 44.4 53.8 65.2 57.4 '58.6 63.2 64.5 65.0 73.4 79.5 71.4 74.3 74.8 72.2 69.1 67.8 66.3 62.9 61.6 57.9 55.7 54.5 48.5 83.7
113 4-12_8/08/94 3-2 V__ V53 _47.0 43.0-58.0 58.7 55.9-58.1-63.1-67.8 66.8 70.8-74.7 69.8-70.9-77-3-73.0-72:8-73:4 69.7-66:6-61:8-57:9-55:7-53:2-48:6 83:2
114 4-14 8/08/94 3-2V V 60 42.7 48.2 62.0 49.9 59.4.60.3 61.1 62.6 63.9 67.3 69.4 79.0 74.9 76.2 72.8 69.2 68.6 64.7 64.0 60.4 57.7 55.0 52.9 47.5 83.4
115 4-15 8/08/94 3-2V V 68 47.9 53.1 59.3 54.1 57.6 61.1 64.7 63.0 65.1 68.1 77.3 73.1 74.8 75.7 73.4 73.0 71.6 68.0 64.2 61.6 59.8 56.8 54.4 50.7 83.6
‘116 4-16 8/08/94 3-2V V - 56 42.9 45.8 54.1 64.5 60.3 61.8 59.7 60.8 65.3 68.2 71.2 71.6 70.8 78.2 73.8 71.7 69.7 68.1 66.1 63.7 60.4 58.1 57.3 51.6 82.7
117 4-19 8/08/94 3-2 T- V. 53 35.5 46.5 62.5.57.4 58.9 65.5 61.3 62.2 64.2 73.5 73.2 73.7 74.6 71.6 68.2 67.9 66.3 66.1:63.9 62.1 58.4 56.1 54.9 49.5 81.7
©118 4:20° 8/08/94 3-2 V- V.- 49 46.0-47.6 63.7 54.1 59.2 56.5 62.1 64.5 65.9 69.3 70.9 75.1 74.7 73.2 74.3 71.1 68.8 67.2 63.4 61.3 59.0 57.0 55.0 51.7 82.4
3-2 FB V L 54 41.5 42.1 57.3 53.4 57.9 66.1 68.0 66.8 62.7 73.9 69.0 73.6 75.3 74.0 72.6 69.0 67.9 65.9 62.2 58.6 56.2 55.4 52.8 48.0 82.4
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Figure C-7. Heavy Trucks - Level, Controlled Access Roadways

(Continued)
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120 4-23 8/08/94 3-2V V .54 .38.0 53.0 64.8 52.9 54.8 57.6 60.0 61.8 64.4 69.0 70.6 70.3 73.4 74.6 72.0 70.6 69.5 68.1 65.3 62.9 58.9 56.7 53.4 53.4 81.5
121 4-26 8/08/94 3-2 D V L 48 39.8 47.6 52.5 63.7 53.1 61.6 59.9 60.268.9 70.2 70.2 76.6 74.2 73.5 71.4 71.7 70.7 68.2 65.6 64.5 61.8 59.7 58.1 53.8 82.7
122 4-27 8/08/94  3-2V 'V 55 45.3 49.9 60.8 55.9 60.7 61.4.65.7 65.9 63.4 65.9 72.2 75.7 72.4 75.4 72.0 69.6 69.3 66.1 63.2 60.4 57.1 56.0 54.7 50.2 82.2
123 4-28 8/08/94 3-2 FB V L 55 45.7 61.0 64.6 60.6 62.5 59.9 62.0 60.3 61.2 70.2 74.2 75.7 72.5 72.2 69.8 67.5 66.7 64.7 62.4 59.6 57.8 54.5 54.3 48.1 81.7
124 4-29 8/08/94 3-2.FB V U 52 39.6 42.8 58.2 52.5 55.7 62.5 69.0 65.1 70.6 68.8 68.8 71.8 72.3 70.4 68.2 67.6 66.1 63.0 60.6 57.0 54.2 52.6 52.0 44.2 80.2
125 4-30 8/08/94 3-2V V 52 39.9 46.9.55.2 53.9 54.5 60.2 59.6 62.2 63.2 68.1 70.4 72.4 75.4 74.1 72.0 71.2 71.9 71.4 67.3 65.5 64.7 60.9 58.2 54.3 82.4
126 4-31 8/08/94 3 TR 58 39.5 45.8 47.5 59.7 58.4 67.4 60.1 60.3 64.3 64.7 68.5 71.4 69.5 71.6 69.5 68.8 68.3 66.9 77.1 64.0 61.3 58.3 56.6 51.7 81.6
127 4-32 8/08/94 3-2 T V 52 37.4 39.0 63.5 52.2 54.4 58.7 67.0 61.3 61.8 67.3.76.5 68.4 71.0 75.3 72.2 68.1 68.6 66.6 66.5 62.6 60.1 58.0 55.8 48.0 82.0
128 4-33 8/08/94 3-2 T V 48 34.8 44.8 50.9 60.8 60.3 59.5 60.9 59.9 62.4 67.7 70.8 70.7 72.8 77.6 74.4 72.9 70.8 67.9 65.1 63.4 58.0 57.1 57.0 49.4 82.7
129 4-34 8/08/94 3-2V V 65 39.5 43.1 62.9 52.7 56.3 56.4 63.8 62.7 67.5 68.5 75.8 74.1 73.0 75.2 73.1 71.0 70.9 69.1°66.5 62.4 61.0 58.2 56.4 50.1 83.0
130 4-36 8/08/94 3:1V V 53 46.0 46.2 58.0 58.6 60.0 61.0 60.4 62.3 63.1 63.4 70.0 68.2 71.8 72.7 70.3 69.7 67.4 65.8 80.2 64.1 56.1 65.4 55.8 53.0 83.1
131 4-38 8/08/94 3 TRV 56 38.5 36.1 52.8 59.4 52.3 56.3 61.4 59.3 63.7 64.1 72.5 72.6 69.8 71.9 69.8 69.7 66.7 64.8 61.6 61.0 59.1 57.7 54.8 53.5 80.0
132 4-39 8/08/94 3-2V V 56 51.8 46.6 51.9 61.4 57.4 60.4 62.0 63.0 66.5 69.6 69.6 72.4 71.2 74.8 69.9 70.3 68.9 66.0 62.2 60.5 57.8 54.8 54.0 47.9 81.G
133 4-41 8/08/94 3-2V V 57 43.5 43.7 52.5 73.7 64.3 57.3 63.4 62.8 64.8 66.6 74.2 75.1 73.5 74.8 72.4 71.2 70.6 67.4 65.1 62.7 59.0 57.6 56.4 53.7 83.1
134 4-42 8/08/94 3-2 FB V 57 40.0 45.6 62.9 57.3 58.7 57.1 62.7 62.6 68.1 67.1 77.6 78.5 73.6 75.2 72.5 70.2 69.2 67.6 65.8 63.3 60.4 58.9 59.6 54.7 84.0
135 4-43 8/08/94 3-2V V 58 42.6 48.8 67.8 58.5 60.4.69.0 60.9 71.9 73.2 73.6 76.7 74.8 76.9 78.6 77.5 76.6 76.9 72.2 71.3 67.6 65.5 59.9 57.1 55.1 86.7
136 4-45 8/08/94 .3 CMV 55 39.7 44.8 51.8 64.1 54.9 60.3 61.5 62.8 62.7 69.1 68.9 74.6 73.6 73.7 73.3 71.6 69.8 69.5 66.8 64.6 62.1 61.6 58.7 51.6 82.2
137 4-46 8/08/94 3-2 V V 58°44.5 45.6 52.9 62.2 57.0 60.7 64.3 64.9 61.6 66.0 69.7 71.2 73.6 75.4 73.7 73.2 71.3 67.8 65.7 64.5 61.8 59.2 58.7 51.4 82.3
138 4-47 8/08/94 3-2T V 61 42.2 44.1 55.8 62.5 59.9 62.5 61.1 60.9 63.6 64.7 79.1 72.0-73.4 76.1 .75.3 73.7 70.9,69.4 67.5 68.8 65.2 60.3 61.4 53.9 84.3
139 5-1 8/9/94 3 D V 54 39.7 51.8 63.3 59.0 61.0 61.1 62.5 66.5 70.7 68.5 75.1 73.4 67.8 72.4 71.8 71.4 70.4 65.7 65.5 61.4 57.8 53.9 49.9 45.5 82.0
130 5-3 8/9/94 3-2D V 55 49.0 54.2 60.4 54.5 56.0 61.3 60.4 61.9 66.3 69.6 78.3 68.7 71.8 76.2 73.6 76.3 70.7 68.0 65.8 65.8 59.5 56.3 53.1 48.1 83.9
141 5-7 8/9/94 3-2V V 53 48.4 47.5 65.9 54.4 61.5 73.4 64.0 67.3:66.9 68.5 73.3 75.2 75.0 74.3 76.8 73.9 74.6 70.6 67.4 63.7 60.4 56.4 52.0 49.3 84.5
142 5-8 ©/9/94 3-2T V 61 34.5 46.0 56.6 54.3 59.3 63.8 69.7 67.4 68.4 70.5 73.6 75.6 70.8 73.5 72.3 71.5 70.5 67.1 65.4 62.0 60.1 55.7 52.5 48.2 82.7
143 5.9 8/9/94 3-2D V 54 45.9 46.4 58.3 54.2 57.6 63.2 62.1 62.5 76.7 66.1 72.3 69.5 71.5 72.0 69.5 69.4 69.4 64.5 66.1 65.2 61.1 55.1 51.5 46.6 81.8
144 5-10 8/9/94 3-2D V 58 40.8 50.6 52.8.69.4 67.3 63.5 66.2 67.1 73.3 72.8 78.9 75.0 76.6 75.8 76.7 78.0 77.6 77.4 74.8 73.0 71.2 66.8 63.2 58.4 87.4
145 5-11 8/9/94 4 CM 41 37.6 41.7 47.5 55.0 59.0 63.3 67.7 70.5 73.4 74.3 75.1 77.9 76.8 76.9 75.2 75.4 76.4 71.8 69.2 68.2 65.9 61.9 59.0 56.0 86.1
146 5-13 8/9/94 . 3-2D V 50 43.6 48.9 51.3 58.2 57.0 64.9 71.1 71.4 64.4 66.2 74.4 71.0 72.2 73.4 71.5 71.6 69.7 67.1 66.1 61.6 58.6 54.9 51.1 47.9 82.2
147 5-14 8/9/94 3-2T V 46 35.2 45.7 59.1 57.5 57.9 58.9 62.0 61.0 66.8 69.4 75.0 71.3 72.2 72.0 73.0 70.3 70.2 67.3 65.3 66.5 60.7 59.3 54.1 51.7 81.9
148 5-15 8/9/94 3-2T V 52 35.5 40.5 50.6:58.2 56.1 58.4 64.2 71.6 68.4 69.5 70.7 69.5 70.9 72.9 71.0 71.0 70.0 66.1 64.3 61.7 59.7 56.6 52.4 48.4 81.2
149 5-16 8/9/94° 3 D V 46 43.3 53.2 62.6 65.6 71.5 59.4 60.8 61.9 65.5 64.4 66.2 67.0 67.6 69.0 71.0 70.7 68.9 66.4 63.3 60.3 56.3 53.1 51.3 46.9 79.7
150 5-17 8/9/94 3. .D V 57 52.0 48.7 62.7 60.8 65.6 80.1 71.0 75.4 79.6 78.0 81.1 73.2 70.8 73.5 76.3 75.3 72.9 70.6 71.5 66.4 62.8 60.6 57.8 53.1 88.0
151 5-18 8/9/94 3-2 T V . 58 44.4 48.7 65.1 55.5 54.4 62.8 66.4 68.7 67.3 70.5 79.3 70.9 70.8 72.0 70.2 73.8 70.2 70.6 67.4 64.1 62.2 60.2 57.5 55.2 83.6
152 5-19 8/9/94 3 D V 46 44.5 42.4 60.1 53.6 63.0 62.5 64.5 65.2 68.3 70.3 76.1 74.2 73.1 71.6 74.2 70.6 70.6 67.8 66.1 63.1 58.8 55.9 52.4 51.0 82.9
153 5-22 8/9/94 3 CHV 44 35.3 41.4 52.1 52,8 62.9 62.6 69.8 67.0 76.2 70.7 73.5 76.2 75.6 74.2 76.4 75.2 72.6 69.8 67.1 66.0 65.1 62.1 59.7 54.7 85.0
154 5-23 8/9/94 3-2T V 44 41.0 41.8 58.6 52.9 58.2 57.9 59.9 63.3 69.6 68.4 72.5 69.8 68.7 68.2 67.6 65.7 63.9 62.7 60.4 57.2 54.4 51.6 49.6 43.6 79.0
155 5-27 8/9/94 3-2T V 55 40.8 44.9 47.3 58.7 59.8 64.8 68.4 75.2 70.2 68.8 74.6 71.8 73.1 75.0 72.2 70.6 69.5 68.7 66.8 65.7 60.9 57.6 55.2 51.6 83.3
156 5-28 8/9/94 3-2 FB V L 52 37.5 43.6 60.2 53.3 53.0 63.1 60.2 66.2 65.6 68.8 69.2 72.4 72.9 74.8 72.0 73.6 72.8 69.5 66.6 64.5 60.7 58.0 54.5 53.1 82.4
157 5-29 8/9/94 3-2V V 51 34.8 44.4 53.7 65.4 60.3 61.4 65.9 67.5 66.8 66.3 74.9 70.0 73.7 75.3 74.2 71.4 71.7 71.7 71.0 67.7 65.9 61.8 59.0 54.2 83.4

158 5-31 8/9/94 3-2V V

47 41.5 39.0.50.3 54.3 54.4 55.5 63.1 64.9 69.4 68.6 70.3 71.0 70.4 71.0 71.3 70.2 67.8 65.5 64.0 61.6 .59.4 56.9 52.7 54.8 80.4
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5-32 . 8/9/94- 3-3D 'V 55 41.7 46.4 74.0 57.5 60. 02‘9 64.4 63. s 68.3 66.9 68.4 70.2 71.4 73.3 71.5 71.0 70.9 67.0 66.0 61.6 58.0 58.0 54.6 51.3 81.7 _
234 '8/9/94 3:2° "V~ 49°40.7 46.0 46.7 63.4 58.8 56.6 64.7 69.3 66.9 67.6 80.5 68.4 70.1 70.8 69.3 68.5 67.1 66.1 63.8 62.2 59.1 56.5 52.9 49.2 83.0
5-35 8/9/94 3-3 D V 48 45.7 45.0 69.1 51.1.58.0 64.5 62.3 62.1 65.4 65.4 66.8 67.2 70.0 72.3 71:9 70.6 69:4 66.664.5 61:9 57.4 552 52.7 46.4 80:2 - -
5-36 . 8/9/94 ©3-2T V 49 39.7 40.2 60.5 55.4 57.9 59.9 58.0 63.9 65.1 68.6 73.9 66.7 69.9 70.6 69.4 68.7 66.8 65.5 63.1 61.0 58.3 56.0 53.9 46.8 79.8
'8:37 8/9/94 3 D V. 49 41.5 44.8 48.4 66.2 53.5 55.8 60.6 61.8 66.1 71.0 66.9 70.2 70.5 69.8 74.5 72.6 68.3 67.2 65.4 63.9 61.0 60.5 56.2 50.4 81.1
5-39 8/9/94 3-2T V_ 50 40.0 45.5 54.5 54.0 57.7 61.1 64.5 73.0 68.8 67.5 77.0 74.5 70.7 73.0 72.6 73.3 69.8 67.4 66.5 62.1 58.9 56.9 53.8 50.3 83.2 -
5-40 8/9/94 3-2 FB V. 57 38.9 46.8 54.6 54.5 54.4 63.9 64.3 63.6 70.6 66.4 80.0 71.7 69.9 72.4 70.1 69.5 69.0 66.1 62.3 59.9 56.8 55.7 53.9 50.0 83.0
5-42 8/9/94 3-2D V 856 43.7 44.0 52.5 61.1 62.5 61.3 62.7 64.1 65.5 67.5 69.7 70.6 69.7 72,9 72.8 71.2 69.0 69.0 64.6 62.7 58.2 55.8 52.3 50.3 80.9 '
5-43 8/9/94 3 D V 53 40.2 41.7 53.0 65.8 55.6 55.7 62.4 59.6 60.9 71.4 78.0 67.8 68.0 70.5 70.4 71.6 67.7 66.6 63.2 61.1 57.9 55.6 51.5 48.6 81.7
5-44 8/9/94 4 D V 52 39.7 45.4 49.8 74.4 55.0 60.4 61.0 67.0 68.4 73.9 84.3 76.7 71.6 71.7 74.8 72.3 69.9 68.1 66.1 62.4 60.8 57.5 56.6 51.3 86.9
5-45 8/9/94 2-1V V 51 52.1.44.7 55.9 57.2 55.1 58.9 62.7 63.3 64.6 65.6 69.6 69.7 67.8 69.2 69.3 67.0 67.1 64.8 62.9 59.7 57.7 55.7 54.4 50.0 78.5 .
71707547 8/9/94 3 D V- 52°37.0 47.8 58.5 54.6 58.2 60.1 59.8 67.0 68.5 70.7 81.9 70.9 67.4 70.3 68.5 69:6 68.664.7 63.7 61.4 57.7 54:2°50.86 47.983.9- — —
5-53'8/9/94 3 ov 4542345154958.055.561.6664624662612160701691705697687618 80.6. '
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Figure C-8. Heavy Trucks - Upgrade, Controlled Access Roadways
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16-3 10/22/92 3-2 CC H L 50* 28.3 40.6 47.0 50.8 84.5 72.8 70.0 79.6 71.6 69.4 62.6 64.4 66.3 68.0 69.1 67.8 66.6 69.8 63.7 60.8 59.7 57.6 56.9
26-8 10/22/92 3-2V V 47* 35.9 38.3 68.2 50.7 55.1 67.8 51.1 59.1 71.0 68.3 66.9 69.1 69.9 72.9 75.6 71.5 71.8 69.6 66.3 63.9 63.0 60.8 58.5
3 6-12 10/22/92 3-2V V_  37* 35.4 41.1 59.0 46.2 55.3 57.5 54.5 56.3 68.7 60.4 63.4 66.7 66.1 69.1 70.3 66.6 66.9 64.3 62.4 60.0 56.6 54.2 53.3
46-13 10/22/92 3-2 F V  43* 36.3 39.6 73.5 54.9 59.7 69.9 68.2 63.9 67.4 77.9 75.2 74.9 70.9 71.5 70.5 70.1 67.0 65.3 64.1 61.8 58.7 57.5 57.8
5 6-15 10/22/92 3-2 V V  42* 38.9 36.7 57.1 50.8 54.2 57.2 57.5 73.4 60.5 60.3 65.5 65.7 67.3 68.5 70.1 67.8 66.0 64.7 62.4 59.0 57.2 57.1 55.4
6 6-16 10/22/92 3-2 V V  52* 42.5 47.9 55.1-61.2°60.8 58.9 58.7 58.8 9.8 62.5 63.9 65.8 73.3 73,9 75.0 73.8 70.7 69.2 65.8 62.9 61.1 59.8 59.1
7 6-17 10/22/92 3-2 V V  44* 41.3 51.1 56.6 67.9 56.5 58.9 63.2 58.2 66.9 64.5 66.6 73.1 71.3 72.4 71.7 70.9 69.2 68.1 65.8 62.2 60.2 57.6 56.6
8 6-20 10/22/92 3-2 F V U 52* 33.4 37.9 49.5 54.0 52.9 58.4 59.7 65.2 66.9 62.5 67.4 75.7 73.1 73.3 72.9 70.8 69.3 69.2 64.4 61.6 61.1 58.0 56.1
9 6-21 10/22/92 3-2V V  51* 53.2 44.0 54.9 51.4 61.1 66.4 59.7 62.7 65.6 69.3 63.7 67.7 72.3 74.3 72.6 71.8 70.5 68.2 64.3 60.4 59.1 58.1 56.8
10 6-22 10/22/92 3-2 V V  47* 43.7 48.3 67.3 56.1 60.3 63.1 64.0 67.3 65.5 70.4 67.1 67.8 74.5 74.1 72.2 71.7 69.5 66.0 64.8 62.3 59.0 58.0 54.6
11 6-23 10/22/92 3-2 T V  53*.39.0 45.2 61.0 67.3 54.7 55.6 57,2 59.5 69.0 72.3 73.8 69.2 71.6 74.2 73.5 76.9 74.279.2 75.6 71.9 72.2 66.3 60.5
12 6-24 10/22/92 3 D V 42* 41.5 44.7 64.7 54.3 53.7 59.2 54.5 52.8 58.0 67.8 63.1 65.0 68.0 70.7 72.6 68.1 67.5 67.8 63.6 63.1 58.6 55.8 52.9
13 6-28 .10/22/92 2-2V V  50* 47.8 46.1 56.6 56.7 55.3 58.8 54.5 61.7 68.9 62.0 61.9 79.7 69.6 74.9 74.9 71.7 70.2 67.8 64.8 63.7 59.4 56.9 54.2
14 6-33 '10/22/92 3-2 V 'V  52* 32.7 48.1 63.3 49.6 60.8 59.5 62.6 63.5 63.3 64.5 70.6 67.2 71.4 76.7 76.0 73.8 71.5 69.4 68.0 64.5 59.5 55.6 51.4
— 15 6-37 10/22/92 3-2V V  51* 35.6 43.4 62.2 51.0 58.6 56.0 57.1 56.9 60.3 66.6 64.9 65.2 74.3 75.2 73.0 68.3 68.4 68.4 64.8 62.0 60.1 57.2 54.4
4 16 6-42 10/22/92 3-2 T V 50* 40.5 49.8 54.2 51.8 60.8 59.1 56.2 58.5 61.3 71.2 67.1 69.3 72.2 73.4 75.0 71.5 70.6 68.0 65.7 63.5 61.0 60.4 57.5
17 6-44 10/22/92 3-2 V V  35* 31.9 46.5 58.6 71.0 60.2 64.1 65.7 73.5 64.2 63.9 64.1 66.0 68.8 69.1 70.2 69.2 67.8 64.6 64.3 68.6 66.0 63.1 56.6
18 6-47 11/23/93 3-2 F V L 42 39.2 40.6 64.2 45.5 54.1 59.1.57.7 61.0 63.0 69.4 59.1 62.5 64.2 68.2 69.5 66.7 65.6 63.1 62.2 58.9 57.2 55.4 50.2
» 19 6-50 11/23/93 2-2V V 46 41.3 49.1 57.5 65.0 56.8 61.9 57.7 62.9 71.4 77.6 75.6 71.8 72.5 76.6 74.2 74.0 72.3 70.7 68.8 67.9 66.5 62.1 60.1
- 20 6-53 11/23/93 3-2V V 49 40.5 68.2 47.1 59.8 57.0 57.1 58.9 59.5 64.1 61.9 71.1 74.3 73.3 75.6 73.6 74.3 72.6 69.8 67.0 65.2 62.7 63.1 62.4
21 6-55 11/23/93 3-2V V 36 47.8.60.2 60.7 58.7 66.2 63.0 62.7 61.7 69.4 65.3 66.8 73.2 71.1 73.9 73.1 71.7 70.7 68.1 68.3 66.5 61.4 57.9 53.6
22 6-61 11/23/93 3-2V V 34 41.9 47.8 64.7 52.9 59.4 70.6 66.2 67.5 67.7 62.4 66.8 69.4 71.3 73.6 75.9 71.6 70.4 68.2 65.0 64.0 61.4 60.9 57.4
23 6-63 11/23/93 3-2 H V 48 42.4 57.6 60.3 55.0 58.5 59.2 60.3 61.1 62.6 67.0 74.7 67.8 74.3 77.5 74.2 71.8 69.0 66.8 65.9 63.9 59.3 56.6 53.9
24 6-64 11/23/93 3-2V V 30 42.1 45.6 73.0 60.3 59.0 67.8 60.9 66.9 63.1 60.2 64.6 68.7 68.2 71.5 71.0 72.0 70.4 69.5 66.2 63.5 64.6 59.9 57.0
25 6-65 11/23/93 3-2V V 36 46.6 42.7 62.8 54.1 55.3 58.6 58.4 61.8 71.0 62.8 62.2 65.9 67.4 69.7 68.8 68.0 67.5 64.3 65.9 60.8 58.2 58.9 52.5
26 6-67 11/23/93 3-2V V 44 43.0 49.7 69.3 59.7 63.1 76.8 68.0 70.5 75.8 79.8 79.0.75.2 78.1 79.3 80.2 81.2 81.8 81.1 77.8 73.9 70.6 66.3 64.3
27 6-68 11/23/93'3-2F V 32 48.6 41.9 65.5 50.4 57.0 60.9 59.1 56.6 64.2 63.1 63.6 72.0 76.5 72.3 74.4 73.9 70.6 70.3 67.5 68.2 63.9 62.7 58.5
28 6-71 11/23/93 3-2 F V 36 39.7 42.4 59.7 54.4 57.8 61.6 62.3 63.0 71.4 64.4 63.4 71.3 70.3 72.5 72.0 72.9 70.1 68.6 66.4 65.1 61.0 56.8 58.4
20 6-73 11/23/93 3-2V V 51 43.9 41.8 64.8 49.6 61.7 60.9 59.0 65.4 65.9 67.6 67.2 68.6 74.4 78.6 74.6 73.6 72.3 70.0 68.5 64.5 59.4 56.3 55.4
30 6-82 11/23/93 3-2V V 53 39.8 43.3 65.5 52.5 57.0 58.5 54.6 58.5 60.2 67.5 62.5 68.3 78.8 75.4 74.7.73.6 70.6 67.7 66.5 64.0 59.2 56.3 54.6
31 6-83 11/23/93 3-2 F V L 33 43.0 46.7 71.7 55.8 59.9 67.2 60.5 64.2 65.6 72.3 63.9 67.7 73.7 71.7 70.4 70.9 74.4 68.9 68.7 73.2 73.6 67.3 56.9
32 6-84 11/23/93 3-2V V 53 46.9 52,3 59.7 57.7 61.5 59.9 62.8 64.1 62.5 66.0 68.6 72.3 75.6 78.2 76.0 73.5 72.3 70.1 67.4 65.3 63.5 61.3 57.3
33 6-86 11/23/93 3-2V V 54 45.0 46.8 68.6 56.6 60.5 67.9 61.1 63.2 70.7 67.9 77.0 68.6 74.2 81.7 80.8 77.1 74.6 72.6 68.7 65.4 62.8 59.8 58.1
34 6-90 11/23/93 3-2V V 42 40.3 42.8 42.6 61.9 63.7 56.7 62.8 62.8 75.5 70.4 67.7 66.7 72.1 73.9 72.2 69.6 70.2 67.4 64.5 66.4 63.9 57.9 54.8
35 6-94 11/23/93 3-2 F U 49 39.0 45.0 71.9 57.5 67.5 73.3 67.8 78.0 73.7 74.7 76.4 76.2 79.6 79.6 80.5 81.7 80.1 76.7 70.6 72.4 70.9 67.7 62.1
36 6-95 11/23/93 3-2V V 32 44.8 39.1 64.3 57.2 61.1 57.7 56.7 61.5 67.4 65.7 69.2 70.6 73.0 75.1 74.6 73.0 71.9 69.8 66.5 66.3 62.7 57.5 55.8
37 6-96 11/23/93 3-2V V 67 51.6 52.4 67.3 56.0 60.7 64.5 64.4 65.4 68.6 69.6 80.1 71.7 75.2 80.2 77.0 76.1 76.2 73.5 70.6 68.1 64.9 62.0 59.4
38 6-97 11/23/933 D V L 25 37.8 45.1 50.7 70.2 59.9 59.0 66.9 74.2 70.1 78.6 81.7 76.9 75.5 80.5 77.2 80.4 80.2 80.2 77.7 75.8 73.5 68.2 64.4
39 6-100 11/23/93 3-2V V 52 45.7 54.8 61.4 54.4 58.7 57.3 62.3 64.1 63.0 62.6 76.4 66.7 72.2 77.8 77.8 73.4 71.5 70.4 66.7 64.3 61.0 58.3 53.7
40 7-2 8/1/94 3 TRV 49 38.3 45.7 46.1 63,3 55,0 56.7 56.0 58.9 66.8 62.8 69.7 64.3 65.7 71.1 65.6 67.4 64.2 66.9 70.2 65.8 60.5 57.3 54.1
41 7-3 8/1/94 3-2V V 34 51.0 58.7 49.6 59.3 58.6 61.1 60.0 62.6 68.7 63.8 60.4 64.7 65.1 64.8 64.5 63.2 63.4 62.3 60.1 59.1 58.2 60.6 59.6
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40 34.9 39.4 66.0 53.6 54.7 60.6 58.3 65.5 66.9 69.8 65.7 66.0 68.3 68.1 68.7 69.5 68.7 68.1 64.8 64.9 63.1 63.9 61.2 55.0 79.5
- 39 38.8 46.6-59.4 53.9 52.6 54.7 63.3 58.1 61.1 71.7 63.3 65.1 65.1 64.1-65.1 64.8 63.0 62.5 59.5 57.7 54.6 53.6 52.8 51.2 76.5
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3.2V vV

8/1/9a

45.7-10 8/1/94 "

48 42.5 43,2 63.5 51.8 47.6 59.8 55.0 54.8 57.4 63.6 66.8 68.0 77.6 69.6 66.2 67.8.67.4 64.1 62.8 58.3 54.8 52.6 52.1 50.2 80.3

37.32.0 39.5 54.9 48.4 56.7 60.8 58.3 58.8 59.5 63.1 62.3 62.6 70.0 67.1 65.5 65.4 63.4 61.5 62.2 58.9 57.4 54.5 52.4 47.3 75.9 .
52 35.7 43.1 64.3 51.9 59.3 66.7 63.6 61.6 66.3 64.7 71.4 67.5 70.2 72.0 68.6 69.0 68.8 69.1 65.3 66.8 65.3 63.9 62.6 55.5 80.5

32 FB V L 52 35.3 36.5 57.0 71.4 52.1 57.4 54.3 61.6 61.8 71.8 61.6 67.1 72.2 69.3 69.2 66.7 65.7 65.2 62.1.61.1 61.7 59.4 56.8 57.4 79.6
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V - 45 41.5 43.9 57.6 51.6 53.4.59.6 59.2 61.3 60.7 64.3 71.8 69.8 65.7 68.1 67.5 65.9 65.1 64.5 64.5 62.8 60.8 58.1 54.5 52.0 78.2
V L 46 '33.3 45.3 60.4 50.6 57.3 56.5 55.9 60.7 64.5 75.2 70.4 66.6 69.1 67.6 69.9 68.5 71.4 68.4.64.6 62.6 61,7 60.6 58.4 55.0 80.6
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43 46.0 46.6 68.4 51.6 59.5 64.8 61.8 64.7 69.4'71.5 63.9 67.0 68.2 67.4 65.9 66.0 64.8 65.4 62.7 65.3 61.1 62.9 61.4 52.1.79.2

‘3-2vV.V

41 36.5 67.2 47.8 53.7 51.2 53.8 60.5 66.9 62.3 72.2 69.1 65.5 68.7 68.6 67.3 66.1 65.4 63.5 65.2 67.9 68.2 66.3 60.9 55.5 79.7
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42 39.3 434 63.2 61.4 59.1 62.1 57.5 61.9 58.7 72.8 62.2 66.1 68.4 66.9 66.9 65.2 63.2 62.4 60.5 59.9 58.1 56.5 55.3 62.6 78.0

3-2 FB V L 51 35.9 49.5 50.0 64.0 56.6 61.6 59.1 62.2 66.3 64.3 77.3 68.5 69.7 69.9 68.9 69.0 68.9 65.8 64.9 64.5 59.6 58.6 59.2 51.9 81.1"

57 7-24 8/1/94"
58 7-26. 8/1/94 -
59 7-27 8/1/94
60 7-29 8/1/94

37 38.5 43.4 63.9 48.0 59.1 65.7 57.5 57.0 62.3 68.3 64.2 66.6 66.9 67.9 67.6 67.4 66.5 66.6 62.4 66.3 64.1 64.9 61.5 55.7 78.4

2-2 FB V L 36 37.5 39.7 48.6 48.3 67.5 82.0 58.8 63.9 69.8 70.0 71.7 75.0 75.9 71.1 71.6 70.9 72.9 69.568.5 66.7 63.5 58.2 52.3 48.2 85.5

3-2vV-v

43 35.4 42.0 68.2 54.7 57.4 65.3 57.9 59.3 64.7 67.4 63.0 64.9 66.4 70.6 68.6 67.4 65.2 67.0 63.0 64.5 61.5 62.3 62.0 54.5 78.6
- 54.35.7 43.1 65.9 52.1 57.4 62.3 57.1 61.3 66.5 69.8 78.2 70.3 67.2 69.9 69.2 68.4 67.5 64.3 64.2 62.4 59.9 57.9 54.2 52.5 81.6

"3-2V ¥

3-2FB V
3:2T V
3.2V. vV
3-2vV. Vv
3-2¢CCV

22V v
32 V. ¥

8/1/94

62 7-32 8/1/94
63 7-33 8/1/94
64 7-34 8/1/94
657-35 '8/1/94
66 7-37. '8/1/94
|67 7-30 8/1/94

61 7-31

46 37.0 42.5 61.3 58.7 60.5.53.5 55.1 54.3 55.0 75.7 73.2 61.6 67.5 67.6.67.4. 67.8 66.1 65.7 61.4 63.3 61.1 58.6 56.8 52.0 80.0

39 39.3 43(5-61;4 54.2.59.2 58.9 56.0 56.9 63.9 69.1 65.5 64.3 68.6 67.4 68.2 66.9 66.7 64.5'63.0 59.9 57.7 55.1 56.5 51.1 77.6

49.35.4 47.8 62.2 53.4 56.6 66.9 57.7 61.5 62.8 68.1 72.3 66.2 69.7 68.0 65.8 66.7 65.5 63.9 62.3 61.4.57.2 55.4 54.1 49.3 78.7
.42 29.6 65.9 52.8 51.8 71.9 59.6 66.4 56.8 60.8 73.4 68.9 66.1 72.5 74.0 67.7 67.5 66.0 63.1 62.0 60.6 57.0 56.7 62.1 52.9 81.0

.50 36.0 40.0 65.3 53.2 57.4 62.4 59.9 62.0 61.9 62.7 69.4 67.4 66.2 69.8 70.6 68.1 67.4 65.1 65.6 65.5 61.5 60.4 58.5 56.5'78.9

49 40.7 47.1 62.4 56.5 61.0 61.8 64.8 59.8 64.8 73,1 70.8 68.1.69.2 71.4 69.4 67.1 67.9 67.0,64;7_65;4 63.7 63.3 65.1 61.3 80.6

46 32.5 32.8 67.3 59.9 58.5 55.3 56.1 55.7 65.8 69.8 66.7 67.1 68.4 68.4 69.7 69.0 68.8 67.4 66.1 64.8 62.7 61.2 62.7 59.9 79.5

T

.v.4

8/1/94

68 7-41
69 8-2

53 40.6.42.1 59.5.55.5 52.8 53.7 56.7 58.4 62.9 69.9 73.2 71.0 70.7 74.9 76.3 73.8 71.8 69.0 67.2 68.5 66.3 61.3 57.6 52.9 83.0

12/08/92 2-2 F. V

51 43.2 49.4 51.9 63.6 55.8 57.8 64.1 61.1 68.2 71.0 76.0 71.7 74.4.78.1 74.6 72.5 72.3 69.5 65.1 63.7 63.1 56.9 54.1 50.5 84.1
57 44.2 46.1 66.3 53.6 55.9 59.2 58.0 60.3 63.4 66.3 70.6 71.2 73.6 79.1 77.1 74.2 74.5 69.8 66.5 65.8 61.5 58.0 56.3 52.6 84.3

72 8-13 12/08/92 3-2 F V L 55 44.4 54.2 69.6 59.1 59.4'60.8_64.6 63.8 66.7 69.0 78.8 72.1 72.0 76.6 76.8 73.3 71.1 67.7 65.7 65.7 61.7 58.0 56.9 57.4 84.5

12/08/92 2.2V V

70 8-8

71 8-1%1

12/08/92 3-2V V.

54 44.4 45.0 52.0 60.0 57.5 57.1 58.7 60.9 64.4 70.6 75.7 73.7 74.2 74.6 73.2 72.4 70.4 68.3 64.5 61.9 58.7 55.2 54.1 49.8 82.9
V. 5841.3 50.6.50.4 64.5 58.8.63.6 67.4 68.2 72.1 72.7 79.4-73.3 74.0 75.2 74.3-73.9.72.7 69.3 68.1-64.6-60.9-58.0.54.4-52.0-84.9

-73 8-15 12/08/92 3-2 V V

74.8-1712/08/92 3-2 V

55 41.0 42.6 59;9'51.7“54.0 62.4 61.7 61.0 63.9 68.0 74.9 72.5 .74.0 79.6 77.0 73.6 70.6 68.7 65.5 64.9 60.3 57.0 53.3 49.7 84.5

76 8-23  12/08/92 3-2 F V L 56 43.2 49.2 58.8 60.0:54.7 57.6 58.4 59.4 61.4 71.6 68.6 68.0°74.7 74.5 73.5 71.6 69.2 67.4 65.0 61.8 58.7 57.9 54.3 48.6 81.7

12/08/92 3-2 V V

75 8-22

59 42.8 43.8 52.9 66.0 57.3 62.1 65.0 62.5 66.6 72.9 78.1 74.9 74.9 77.5 74.6 72.2 70.2 67.7 64.7 63.4 59.8 57.5 59.4 56.0 84.6
46 44.3 47.7 64.5 55.5 58.8 61.5 58.6 60.7 61.8 68.6 75.7 69.6 72.4 76.0 72.2 71.8 69.4 67.2 63.5 60.3 58.0 55.4 57.0 56.0 82.3

77 8-24.  12/08/92 3-2 H V -

78 8-25 12/08/92 3-2V V

48 44.7 53.3 67.6 55.2 58.9 63.2 60.8 62.2 64.9 72.8 73.6 72.0 72.2 72.4 70.2 70.6 68.7 66.7 63.4 63.4 60.7 57.7 55.6 51.5 81.7

80 8-27 12/08/92 3:2 F V L 60 44.7 46.2 59.9 53.4 58.4 57.8 58.0 57.3 63,0 73.1 71.4 71.2 77.8 77.4 73.3 71.8 69.8 66.5 64.3 61.3 58.3 56.5 56.4 49.6 83.5

79 8-26 12/08/92 3-2 V 'V
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81 8-28 12/08/923 TRV 52 40.1 44.5 47.8 62.2 54.4 53.3 60.0 55.0 64.5 63.0 66.5 68.6 70.7 75.4 73.3 70.9 68.2 65.1 62.6 61.0 56.3 53.4 50.2 46.5 80.6
82 8-30 7/21/94 3-2 V 53 40.6 44.7 62.1 52.1 55.3 56.0 56.0 58.4 60.6 64.9 78.9 68.1 68.3 74.0 68.8 67.4 65.1 63.3 61.4 56.9 53.2 52.3 50.7 47.8 81.6
83 8-31 7/21/94 3-2V V - 58 44.0 47.1 62.7 47.6 52.9 60.3 56.9 61.5 63.9 62.8 70.7 72.9 70.2 71.9 69.2 69.5 69.1 68.0 68.2 67.5 63.5 60.6 56.3 52.8 80.6
84 8-32 7/21/94 3-2V V 54 39.2 48.4 51.3 61.3 52,7 55.8 59.6.60.4 67.6 66.4 74.0 70.1 73.7 73.0 71.0 70.3 71.2 67.3 64.0 62.3 60.3 58.1 56.3 51.9 81.5
85 8-33 7/21/94 3-2V V 50 39.0 51.0 60.2 54.4 50.7 1.6 56.0 56.2 58,9 60.4 75.3 67.4 66.3 72.5 70.5 67.9 66.4 67.1 61.2 58.8 56.6 56.3 54.6 51.2 79,9
86 8-34 7/21/94 3 FB L 51 . 36.2 38.9 54.5 854.6 56.8 56.3 55.5 67.5 72.8°76.4 68.8 69.1 71.1 71.8 73.3 71.9 67.4 65.5 63.6 62.0 59.5 57.1 55.4 54.6 82.2
87 8-35 7/21/94- 3 T V 48 36.0 44.6 50.9 51.3 48.5 3.8 53.4 59.0 67.3 72.9 61.2 66.8 70.9 73.1 70.5 69.1 70.8 64.5 62.9 61.8 59.6 57.2 54.8 49.5 80.2
88 8-36. 7/21/94- 2-2 V V . 45 44.3 48.2 44.2 61.0 52.4 80.1 54.7 58.5 57.5 63.9 62.0 64.9 68.9 70.2 67.8 65.6 66.2 64.5 64.1 58.5 55.9 53.6 52.6 50.4 76.9
89 8-40 7/21/94 3-2V V - 52 40.1 44.6 58.85 49.1 83.5 82.9 52.0 59.1 59.6 63.6 73.7 69.0 67.4 72.0 70.4 67.4 66.0 65.2 62.9 63.6 58.1 58.0 54.1 52.3 79.5
90 8-41 .7/21/94 3.2V V 50 41.1 57.7 48.7 59.1 63.2 59.7 57.9 63.7 61.2 66.0 70.9 65.7 68.6 68.4 67.8 67.0 70.5 70.0 67.2 65.9 62.6 62.7 65.3 62.9 79.8
91 8-43 -7/21/94 2-2 V V.. 55 35.6 40.1 55.7 59.1 52.3 55.7 65.5 57.9 61.6 66.6 61.7 65.7 67.4 71.0 69.5 68.3-67.7 66.8 68.8 67.1 61.1 58.8 55.9 50.7 78.9
92 8-44 7/21/94 2-2V V 39 42.4 48.7 63.8 50.8 52.1 57.6 50.5 57.1 56.9 64.8 66.8 66.7 65.4 66.0 65.8 64.5 63.6 61.4 58.0 56.1 53.2 52.6 52.0 49.0 75.6
93 8-45 7/21/94 3-2 FB V U 48 40.0 44.9 61.3 48.9 52.9 59.8 62.4 59.4 62.6 66.2 68.0 67.1 74.8 72.8 68.9 67.4 65.0 61.6.59.8 57.9 56.5 52.5 49.8 50.7 79.6
94 8-46 7/21/94 3-2V V 54 40.5 45.2 66.9 49.0 56.4 58.4 58.3 61.5 65.2 75.5 75.5 76.7 73.3 73.1 72.5 73.0 71.2 70.1 72.8 72.5 72.3 66.1 66.6 59.0 84.7
95 8-47 7/21/94 3-2V V. 46 43.1 38.0 62.8.54.6 55.9 55.0 54.8 59.2 62.9 63.7 63.5 66.4 70.7 71.3 69.0 67.4 66.0 64.1 61.2 58.5 57.4 55.7 56.5 50.4 78.0
96 8-48 7/21/94 3-2V V 54 42.0 49.0 58.3 55.2 54.7 62.6 59.7 66.0 70.1 66.0 69.4 69.2 71.7 76.6 73.5 72.6 69.9 68.1 67.4 65.4 64.1 62.0 59.8 56.7 82.4
97 8-58° 7/21/94 3-2T V 53 "35.3 43.3 46.3 63.6 50.9 52.5 58.8 57.5 56.9 62.1 69.6 70.4 75.5 78.2 73.3 70.7 68.8 68.2 66.2.63.1 60.5 60.5 59.6 58.9 82.7
98 8-56 7/21/94 3-2V V 50 36.5 40.2 57.3 58.7 56.9 58.7 58.8 62.5 63.8 66.6 80.0 71.2 70.2 75.5 72.2 71.4 70.0 68.9 68.0 64.1 62.2 58.6 57.6 54.2 83.7
99 8-58 7/21/94 3 D V 45 40.5 43.2 56.3 53.6 52.6 59.0 55.3 57.6 60.4 65.0 64.6 80.5 71.1 69.8 71.2 67.5 65.8 67.3 61.8 60.0 58.4 56.4 53.8 51.2 82.5
100 8-59 7/21/94 3-2V V 58 35.8 47.4 57.4 68.0 54.7 59.5 60.8 62.0 64.4 66.9 66.9 73.1 70.2 70.4 70.7 71.0 68.6 67.7 70.0 65.8 66.5 66.3 65.1 66.3 81.4
101 8-60 7/21/94 3-2V V 58 46.4 44.8 53.7 68.2 60.0 62.3 61.0 63.3 64.0 62.6 72.0 68.9 68.4 75.8 69.1 67.9 68.0 65.1 64.3 63.7 64.0 62.0 55.7 50.4 80.8
102 8-61 7/21/94 2-2 V 53 42.0 48.2 53.2 62.7 56.1 57.9 60.3 59.5 58.1 59.6 61.9 75.5 71.3 74.5 73.8 73.9-71.7 69.8 65.4 62.0 59.9 57.7 58.2 53.0 82.2
103 8-62 7/21/94 3-2 T V 44 '38.4 40.3 57.0 50.8 54.7 59.1 55.6 55.5 61.2 73.0 71.2 66.3 67.9 70.7 69.8 66.3 66.4 64.4 62.8 63.2 60.2 56.0 54.1 49.4 79.3
104 8-64 7/21/94 3-2V V 48 46.1 46.7 50.9 65.8 57.6 63.0 61.5 62.2 64.5 68.7 70.2 69.8 72.2 76.4 71.9 70.2 68.0 66.1 65.1 65.1 62.4 60.4 58.0 57.8 81.7
105 8-65 7/21/94 3-2V. V 58 42.8 43.1 54.5 66.1 55.9 54.1 $8.0 58.6 60.0 69.0 72.4 70.0°69.1 73.9 71.7 71.1 €9.6 67.4 66.0 62.9 60.8 57.8 56.1 51.2 81.0
106 8-67 7/21/94 3-2V V 51 40.1 57.0 62.3 55.1 52.0 51.8 57.5 54.5 55.8 61.7 72.3 65.0 69.0 71.7 69.5 65.5 64.7 63.3 61.0 60.7 57.2 56.3 53.9 49.4 78.4
107 8-69 7/21/94 3-2V V 48 35.8 41.2 61.4 51.4 56.2 55.8 58.5 65.2 67.2 65.4 73.4 69.4.69.0 70.7 69.4 67.7 67.1 66.7 67.8 71.7 66.3 64.9 62.4 56.8 80.8
108 8-71 7/21/94 3-2 V'V 49 42.8.50.8 62.7 57.8 58.7 59.3 64.4 66.6 62.2 72.1 69.6 68.4 71.8 72.6 70.2 69.9 67.8 65.4 62.6 62.0 60.6 58.5 57.2 51.6 80.6
109 8-73 7/21/94 3-2 FB V L 52 38.9 49.6 50.5 64.0 57.7 60.7 61.5.64.2 70.2 77.0 81.7 76.3 69.9 73.3 73.7 74.5 75.5 73.0 74.2 70.6 65.8 61.6 57.8 54.5 86.4
110 8-75 7/21/94 3-2V V' 53 37.2 39.4 58.1 49.6 58.5 59.5 51.4 53.5 56.9 57.8 60.3 64.5 71.5 71.2 69.6 68.8 67.4 65.3 61.8 58.6 56.1 54.1 54.4 49.3 78.0
111 8-76 7/21/94 3-2 FB V' 48 44.8 45.7 66.7 46.4 54.8 60.7 59.0 56.2 65.5 71.8 75.9 70.7 68.3 71.4 68.0 68.6 67.5 68.1 72.0 73.1 67,6 61.6 58.1 55.0 82.2
112 8-78 7/21/94 3 T V 49 38.5 40.9 49.0 52.8 52.5 50.6 55.9 58.8 59.6 67.9 72.7 64.3 65.4 69.7 70.5 66.1 64.5 64.3 62.7 61.1 56.0 53.1 50.9 47.4 78.3
113 8-79 7/21/94 3-2V V 50 49.646.5 61.5 62.6 58.7 59.3 62.4 62.9 63.4 75.6 69.0 67.9 70.0 69.7 71.2 68.2 66.7 67.4 67.5 66.0 61.1 61.5 58.5 51.8 80.9
114 11-2 09/17/92 3-2V V  51* 39.2 39.4 61.8 53.7 56.3 58.7 59.1 60.7 59.7 67.2 71.7 71.5 73.1 74.4 71.2 69.2 68.4 67.7 64.1 64.1 60.7 61.9 58.8 54.8 81.2
115 11-4 09/17/92 3-2 V V  53* 45.3 54.7 54.5 67.8 57.3 60.8 64.8 65.6 60.6 67.7 72.3 71.9 73.7 73.5 70.5 71.2 68.9 67.7 65.3 63.8 60.2 61.7 56.7 51.3 81.7
116 11-5 09/17/92 3 G V 48* 49.2 42.0 44.9 61.7 52.7 56.2 59.9 62.1 62.7 69.4 68.3 68.5 69.5 70.3 69.4 70.2 68.5 70.5 67.9 67.3 63.9 63.6 63,6 62.1 80.4
117 11-8 09/17/92 3-2 V V  53* 46.2 50.9 58.2 58.4 60.3 58.4 60.5 59.8 64.5 65.9 74.8 71.6 72.6 73.6 70.5 68.9 66.9 65.9 63.7 61.6 59.0 59.9 56.1 55.9 81.2
118 11-10 09/17/92 3 F V L 48* 37.3 38.2 42.5 64.1 57.0 56.1 58.6 54.5 61.1 68.1 79.0 70.0 72.9 74.6 72.6 73.6 70.6 68.0 65.4 64.2 63.2 70.7 64.5 57.5 83.7

119 11-11 09/17/92'3-2V V

53* 42.4 50.4 56.2 61.4 57.6 58.4 60.5 58.8 60.0 65.1 67.3 74.2 77.9 73.4 71.1 70.2 68.8 66.9 65.3 63.5 60.9 60.3 60.5 57.2 82.3
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0.7 65.8 62.4 67.6 72,7 70.0 71.6 74.6 71.2 70.6 68.3 67.5 65.5 64.2 68.1 65.5 63.7 60.6 53.1 81.6_

_83* 37.6 46.9 58.2 52,0 57.2 6

120 11-14. 09/17/92 3-2 TV

57.6 56.0 80.8

52* 46,8 45.5 56.9 54.8 53.7 57.1 61.8 58.9 61.7 62.5 73.8 70.3 70.4 74.0 71.4 69.2 67.7 65.9 67.2 64.

122 11-16 09/17/92 3-2 V. V

48* 40.0 38.0 52.9 75.0 63.1 52.8 65.9 70.9 73.4 68.7 66.2 67.3 70.8 69.8 67.3 68.5 66.1:.64.5 61.9 61.1 59.4 56.2 54.6 49.6 81.3

DV

123 11-20 09/17/92 3

54* 42.5 46.4 54.1 57.7 55.4 57.0 61.0 60.4 63.4 66.7 71.4 70.7 73.2 75.2 74.1 69.2 66.6 65.8 64.7 60.1 58.2 58.6 58.4 57.2 81.5

124 11-22 00/17/92 3-2 V ¥

54* .44.3.47.6 61.4 62,8 61.6 64.1 84.8 65.7 67.7 67.1.73.1 70.8 73.6 75.4 72.6 72.7 69.9 67.7 65.6 64.7 62.4 62.0 59.7 57.2 82.5

125 11-23 09/17/92 3-2 V- V.

56* 48.1 49.2 62.9 55.7 58.0 57.9 65.6 63.7 66.2 69.9 71.1 77.9 76.7 74.1 70.5 69.3 68.8 66.8 64.6 62.4 61.0 60.8 60.4 57.8 83.3

126 11-24 09/17/92 3-2 V V

46* 42.6 47.9 45.3 68.0 56.1 57.0 59.1 61.1.67.1 72.7 67.3 68.4 72.2 70.6 69.7 68.1 67.3 65.3 62.2 60.6 58.2 57.8 56.3 50.2 80.1
' 53* 35.4 42.3 61.4 51.8 58.1 55.7 58.1 60.1 68.6 73.1 70.3 71.9 74.6 71.1 70.0 69.4 69.6 67.4 63.7 6.4 59.2 59.1 58.1 56.3 81.4

v

G
128 11-28 09/17/92 3-2 V V.

127 11-27 09/17/92 3

49* 42.1 44.4 65.0 72.6 59.5 59.8 62.7 61.2 65.6 75.0 72.2 75.0 71.4 72.2 73.0 71.4 70.6 70,1 67.5 67.9 65.6 64.3 61.5 57.8 83.3

v

.67.7 73.0 71.4:73.8 73.5.73.5 71.2 69.8 68.8 65.9 64.3 65.3 62.3

129 11-30 09/17/92 3 | 44.4
130 11-33 09/17/92 3-2 F_V L 54* 40.9 45.3 6

.8 67. 7
5.8 62.7.66.6 65.7 74.5 75.4 72.8 74.2 72.7 70.8 69.1 66.7 65.5 65.1 62.1 59.1 56.5 51.8 82.7

56* 43.2 44.1 44.3°64.2 55.5 56.0 61.7 63.1 64.4 77.5 73.0 73.5 77.0 72.7 70.6 70.0 69.2 67.8 64.9 63.5 60.4 57.9 56.1 54.9 83.4

1.

- 85* 39.1.48.1 57.1 6

131 11-34 09/17/92 3-2 D V

132 11-35 09/17/92 3-2'T V
133 11-36 09/17/92 3

51* 33.0 37.6 62.9 48.9 52.2 59.9 61.5 56.8 68.5 68.7 71.8 70.2 71.3.72.9 72.5 68.5 72.1 65.9 65.5 67.0 62.5 59.6 56.3 50.9 81.3

"TRV

51* 41.1 45.5 50.4 52.8 56.1 57.5 63.8 58.5 64.2 72.2 69.9 71.2 74.4 71.4 68.3 68.8 68.0 64.3 62.0 59.7 57.8 55.5 53.6 48.8 80.6

134 11-38 09/17/92 3-2V V
135 11-39 09/17/92 3-2 V ¥

51% 44.4 45.7 89.0 57.5 56.8 56.8 58.6 66.6 67.6-72.0 72.2 70.5 73.2 70.6 68.1 67.6 65.9 64,8 62.1 58.8 55.9 54.0 53.9 53.6 80.5

109

53* 41.6 50.8 61.7 57.5 54.8 57.4 61.0 59.6 66.3 66.6 68.1 71.6 75.5 74.6 70.3 67.7 66.9 64.2 62.5 59.8 56.6 55.3 53.4 53.0 81.0

136 11-40 09/17/92 3-2 V V

55% 43.9 45.4 52.8 71.6 56.0 61.8 64.8 62.5 72.4 77.0 78.7 75.1 73.7 75.2 75.5 75.5 75.2 74.1 71.8 69.1 67.1 63.1 59.7 53.6 86.2

137 11-42 09/17/92 3-2 V v




" Figure C-9. Heavy Trucks - Downgrade, Controlled Access Roadways
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60 41.6 39.7 46.8 51.9 55.1 52.8 89.1 57.5 59.6 66.0 67.6 81.6 69.1 70.3 76.9 73.5 70.4 66.3 62.8 58.5 55.2 53.6 47.5 43.9 84.2
61.38.0 44.9 50.9 53.3 58.7 59.1 60.0 63.5 69.5 67.9 68.2 76.7 70.7 74.0 75.4 72.3 72.3 69.8 63.8 60.5 57.1 53.7 50.8 45.5 82.9

112-3 12/03/93 3-2 V

2 12-7 12/03/93 3-2V V
3 12-8 12/03/93 3-2 T V
4 12-11 12/03/93 3-2 D V
5 12-12 12/03/93 3-2 T V

58 37.0 41.9 58.0 54.5 56.1 60.4 57.6 57.1 62.0 65.9 71.0 66.6 82.0 74.1 74.0 75.0 70.3 69.0 66.4 66.0 58.5 56.2 53.4 48.5 84.7
60 44.2 45.2 50.0 66.6 57.2 57.0 63.9 64.5 68.3 70.8 77.3 69.1 71.8 75.3 75.4 75.6 71.3 68.6 67.7 64.1 60.3 55.7 52.8 48.4 83.8

58 45.5 49.6 56.6 55.1 61.5 61.4 70.1 65.1 69.2 66.7 70.4 69.2 87.4 74.6 75.5 79.5 71.5 70.8 66.5 64.2 60.7 56.7 53.4 50.0 89.0

56 39.6 47.8 48.1 54.5 58.3 62.2 65.6 64.6 65.3 76.7 63.8 64.1 79.8 70.1 70.2 70.5 67.5 66.2 63.1 58.6 57.4 52.8 48.8 44.9 83.2

6 12-16 12/03/93 3-2 T V

57 43.1 46.9 56.1.56.2 60.2 60.3 57.9 71.4 68.2 68.1 84.5 72.6 70.5 75.9 73.7 71.1 68.6 65.7 63.1 59.2 56.7 56.0 50.0 46.2 86.3

7 12-19 12/03/93 3-2V V
8 12-22 12/03/93 3-2.T V
9 12-25 12/03/93 3-2 V V
10 12-27 12/03/93 '
11 12-28 12/03/93

' 58 44.9 48.5 468.1 51.8 54.1 54.1 56.5 62.8 61.0 69.2 72.3 65.7 74.4 72.9 71.6 71.0 71.0 69.4 66.3 64.3 58.9 56,2 48.3 45.7 81.4

58 47.3 44.5 49.7 50.3 59.0 57.4 64.3 65.0 66.3 68.5 71.4 65.8 72.8 75,3 72.8 70.6 69.9 68.3 66.5 62.2 58.2 57.4 47.3 43.9 81.6

8 56.9 55.2 51.4 44.7 84.8

59.5 55.5 54.5 46.4 82.8

| 62 42.0 42.7 98.2 52.2 54.9 50.9 59.2 63.0 64.7 64.9 75.2 69.8 69.6 74.5 74.3 72.2 69.6 66.9 66.1 62.2 57.8 55.0 50.2 44.6 81.9

>0

-2
-2

3
3

12 12-29 12/03/93'3-2V V

- 67 36.9 41.1 44.3 52.2 49.8 60.0 56.8 59.1 §9.8 62.9 60.5 64.0 66.8 68.9 76.1 71.2 68.2 67.4 65,2 62.1 57.7 54.0 50.9 46.0 79.7

13 12-30 12/03/93 2-2 V_V

57 41.7 43.2 47.1 48.4 56.3 57.6 60.6 73.7 62.7 66.6 73.3 66.7 69.8 82.0 74.6 73.2 70.4 67.2 65.3 61.8 59.4 59.9 54.6 50.4 84.8

14 12-33 12/03/93 3-2 T V

54 50.7 46.3 51.6 72.7 63.2 73.5 75.1 79.6 72.2 69.9 78.1 80.1 86.4 80.9 75.8 80.1 78.2 77.8 78.2 77.0 77.2 75.6 73.8 72.5 91.6

74 45.2 45.1 54.3 $9.8 61.9 61.1 64.3 67.0 69.8 68.9 73.9 84.1 73.7 75.5 79.3 75.0 73.5 70.8 68.8 67.2 63.4 61.2 55.9 50.3 87.3
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110

61 42,0 45.7 58.2 55.1 56.3 55.8 61.2 61.4 64.4 69.5 72.9 70.5 70.7 76.1 73.9 73.7 70.6 67.3 65.1 60.7 56.7 53.9 51.0 46.1 82.3

61 43.2 46.5 49.0 47.3 55.2 52,5 57.8 56.8 61.2 61.2 63.9 65.6 71.6 76.8 72.7 71.9 66.9 64.4 61.9 58.5 54.1 52.0 48.3 44.2 80.7

18 12-39 12/03/93 3-2 V
19 12-41 12/03/93 3-2 V

20 12-43 12/03/93 3

66 39.2 45.9 51.3 58.0 64.3 66.2 69.3 68.4 75.0 81.0 74.8 76.4 75.6 76.9 79.2 77.8 73.5 71.5 69.6 67.8 62.8 59.4 55.8 50.4 87.3

66 39.8 46.9 49.0 66.6 57.4 56.9 69.9 64.0 65.4 71.9 72.1 80.6 77.8 81.9 80.1 76.9 73.9 73.2 70.0 65.3 62.4 61.2 56.8 54.4 87.7

58 43.5 47.8 55.0 57.0 56.7 63.0 60.4 65.8 65.2 64.7 71.9 70.8 66.8 76.9 75.3 73.2 70.7 65.3 63.2 59.2 57.2 55.9 49.9 51.5 82.3

21 12-46 12/03/93 3-2 V V .

60 48.9 39.9 49.8 53.2 56.7 58.8 61.8 67.4 63.5 65.9 73.1 75.0 70.6 75.1 76.7 79.7 72.1 69.5 69.2 65.7 63.5 59.1 55.6 52.7 84.7

22 12-48 12/03/93 3-2V V

59 44.4 47.5 42.1 51.2 53.? 57.7 62.0 61.4 65.6 64.1 75.2 68.0 66.1 77.1 74.1 73.0 70.2 66.1 62.6 59.3 55.8 56.1 49.6 45.4 82.3

23 12-51 12/03/93 3-2V V

53 45.5 54.4 53.2 52.5 58.5 60.2 58.9 58.3 59.1 61.0 74.3 66.9 69.0 79.2 71.3 70.9 69.1 66.5 63.5 59.0 55.9 52.2 46.6 45.9 82.3

25 12-53 12/03/93 3-2 F V L 64 42.3 52.7 64.0 62.5 62.0 68.5»11.4 72.6 72.8 71.1 76.3 80.3 73.6 78.1 81.1 75.7 73.6 71.5 69.6 69.6 63.6 58.7 54.5 49.7 87.3

24 12-52 12/03/93 3-2V V

58 40.2 42.8.43.2 58.6 55.1 55.9 60.1 60.0 69.0 79.7 66.3 65.5 75.0 74.1 74.8 72.7 70.3 68.4 65.7 67.4 63.4 60.8 55.2 52.6 84.0
58 44.2 46.6 52.8 58.0 59.0 58.7 61.1.65.2 65.7 68.9 74.6 68.

v

26 12-56 12/03/93 3
27 12-58 12/03/93 2-2 V. V

2 71.0 76.5 74.8 73.0 71.3 69.5 66.0 65.8 66.3 64.7 53.6 47.7 83.0

71 37.6 41.6 46.6 49.3 60.8 58.6 58.7 59.1 63.9 64.1 71.0 72.6 67.2 80.4 80.5 73.7 70.3 69.6 64.7 61.0 58.3 56.5 53.0 46.5 85.0

28 12-59 12/03/93 3-2 T V

70 50.0 55.9 54.2 59.1 58.3 65.1 69.5 69.0 70.3 77.4 80.8 74.9 75.4 74.5 73.9 73.8 71.5 70.0 67.2 64.2 61.5 59.8 56.5 50.7 85.9

12/07/93 3-2 V V v ‘
30 13-2 12/07/93 3-2 F V L 46 48.0 48.9 58.0 55.1 57.9 65.3 66.1 66.7 71.5 73.1 73.3 73.7 75.8 76.4 75.7 73.7 73.2 70.2 69.0 66.7 63.3 61.5 57.9 57.5 84.5

29 13-1

55 43.0 48.2 51.7 55.7 59.4 59.3 63.4 62.7 65.7 67.8 70.7 70.9 78.6 78.7 72.7 69.6 68.3 66.9 63.9 61.1 60.1 55.7 51.8 47.7 83.6

31 13-4 12/07/93 3-2V V

32 13-7 12/07/93 3-2V V

61 47.5 51.3 53.2 57.3 61.6 62.7 68.8 63.6 68.4 70.9 77.1 72.6 75.7 77.9 72.3 72.7 71.8 69.0 66.6 63.5 62.6 61.0 56.2 51.2 84.3

33 13-9 12/07/93 3-2 F V L 59 38.4 41.5 49.8 54.0 57.1 60.8 65.2 63.5 70.1 73.7 76.1 75.7 76.4 77.8 76.0 76.7 73.9 71.4 70.0 68.3 65.8 62.6 59.4 55.4 85.7

56 43.8 55.0 53.3 57.3 57.9 62.7 64.9 63.0 66.8 72.2 73.4 70.2 73.2 76.9 72.5 71.9 70.6 66.9 64.2 61.7 58.9 60.1 55.6 50.6 82.8

34 13-10 12/07/93 3-2 V V
35 13-11 12/07/93 2-2 V

56 45.1 45.9 48.4 50.0 54.2 56.9 54.8 56.2 61.5 61.4 64.9 79.8 70.5 72.2 72.8 70.2 69.3 67.7 67.1 64.7 62.7 58.2 54.2 49.4 82.7

55 49.1 47.8 53.7 55.4 53.2 59.9 60.4 59.3 73.6 69.0 66.1 71.0 73.8 74.6 71.3 70.6 70.2 70.3 68.8 67.1 61.1 57.2 52.8 48.0 82.2

36 13-12 12/07/93 3-2V V

58 46.0 49.2 51.0 56.5 57.1 61.1 65.1 62.7 72.7 73.1 76.5 71.5 74.6 77.0. 74.3 73.4 71.5 72.4 72.0 70.0 66.0 64.3 62.5 57.8 84.8
64 47.5 46.1 53.7 54.4 54.5 59.2 61.4 66.4 65.9 69.2 73.7 73.7 74.3 77.1 77.0 73.1 70.7 69.4 67.0 64.1 60.7 58.4 54.2 50.0 83.9
52 46.2 52.5 54.5 57.2 56.7 62.9 64.5 63.1 67.0 72.2 75.7 70.9 73.3 76.5 74.4 73.4 72.3 70.5 66.1 62.9 60.5 57.5 55.3 49.7 83.6

L 56 42.2 44.4 63.6 56.8 56.6 71.1 72.2 69.3 75.7 77.7 79.9 76.7 76.7 76.7 76.5 75.5 74.9 74.5 72.2 70.4 67.4 64.5 60.9 55.1 87.4

37 13-15 12/07/93 3-2 D V

38 13-18 12/07/93 3-2V V

39 13-20 12/07/93 3-2vV Vv
40 13-21 12/07/93 3-2 F

59 46.9 47.2 54.2 60.6 58.0 58.7 61.0 60.8 66.1 66.1 71.6 71.8 73.5 76.5 74.9 72.6 72.3 69.7 67.4 63.9 61.4 57.2 52.5 48.5 82.9

41 13-22 12/07/93 3-2 D V
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.. 4213-23 12/07/93 3-2V V  60-49.2 47.8 52.7 57.4 55.8 61.5 62.5 61.1 65.7 70.6 73.8 70.3 77.4 76.8 71.4 71.4 69.6 66.9 63.9 60.7 58.1 56.7 52.7 47.2 83.1 ,
—————43-13-24-12/07/93-3-2 V—V 61 44:449.2 51,0 55,0 58.7 62.1 62,8 63:5 71:3 72:9 74.1 72:2 747 77-4 77.1 73:8 71:4 69:5 66.7 63.5 61,1 58.9 56:3 51.4 84.4 — — — — —

44 13-25 12/07/93 3-2 V .V 49 47.4 55.2 59.5 55.3 56.1 62.5 64.7 61.2 64.1 68.3 71.5 72,1 77.0 74.7 72.6 71.0 70.6 67.2 62.9 60.4 58.3 56.7 53.3 47.7 82.5
. 45 13-27 12/07/93 2-3 T 'V 67 42.3 51.1 52.3 59.8 .57.5 61.8 70.6 68.5 70.5 70.3 74.9 76.6 77.7 77.0 76.2 76.0 73.6 71.8 70.8 70.6 67.0 62.3 59.8 55.3 85.8
46 13-28 12/07/93 3-2 T V - 66 42.9 49.9 59.4 54.2 58.7 60.6 66.3 62.8 67.4 69.2 78.3 72.3 75.2 79.1 74.9 75.0 72.4 70.3 67.5 63.7 61.5 60.7 57.4 53.6 85.1
47 13-29 12/07/93 3-2°V V ~'62.50.0 56.9 56.7 55.1 62.7 63.6 70.1 67.2 69.4 70.8 75.1 75.3 74.7 78.0 74.1 73.9 72.8 70.5 70.0 64.3 62.8 59.9 56.5 51.6 84.7
48 13-30 12/07/93 3-2 CC L 61 41.6 51.8 58.7 59.2 60.8 62.3 66.9 63.0 73.2 69.4 71.2 81.2 77.0 78.6 76.6 74.7 74.0 71.5.70.9 69.3 67.3 63.8 60.1 55.5 86.6
49 13-32 12/07/93 3-2.V 57 45.3 52.6 62.0 58.1 60.4 65.2 69.8 62.1 67.2 72.2 75.4 74.0 75.8 75.3 74.4 74.0 73.2 73.6 69.6 70.1 67.3 67.2 63.3 60.2 84.8
50 13-33'12/07/93 2-2 F. H U 61 43.4 48.3 49.5 60.8 59.8 63.1 65.7 65.6 65.1 69.6 71.2 71.8 70.4 72.5 72.9 72.9 72.7 70.8.69.1 66.1 63.1 60.2 56.7 52.2-82.2
51 13-34°12/07/93 3 F V L 58 39.3 45.4 51.9 54.0 58.1 61.6 62.8 59.6 73.4 74.1 77.5 70.5 71.4 72.9 72.3 69.8 69.2 65.3 63.3 61.8 59.8 59.6 57.9 55.6 83.0
,,,,,, _ 52.13-37 12/07/93 3-2 V V63 44.6 52.0 56.2 57.3 58.8 59.4 64.9 64.0 77.7 68.1 75.9 70.5 73.9 78.8 74.8.72.3 72.4 71.2 68.0 65.7 62.2 58.4 54.3 49.385.0
53 13-38 12/07/93 3 - T V - 64 46.1 44.6 49.0 56.5 53.6 61.1 61.7 60.4 66.7 70.3 76.9 73.4 74.0 75.1 75.4 74.9 73.3 71.6 69.6 67.4 65.5 61.6 59.0 54.6 84.3
54 13-41 12/07/93 3-2 V V . 57 50.8 54.9 55.1 57.2 57.9 59.2 66.2 66.6 67.6 67.3 74.1 72.1 76.6 74.4 72.1.71.0 70.3 66.8 64.2 62.3 59.8 58.7 57.2 51.1 82.7
- 55 13-43 12/07/93 3-2V V63 44.3 45.7 47.9 5.9 57.5 63.4 64.1 60.7 67.6 71.2 78.2 76.4 74.0 75.0 71.5 71.2 71.4 67.5 65.8 64.1 62.2 59.1 55.3 51.8 83.9_
— 56 13-45°12/07/93.3-2 V V 57 44.2°44.6 52.2 57.1 57.9 60.3 60.5 61.3 64.7.72.2 72.7 70.4 73.3 72.7 71.6 70.0 69.2 67.1 65.6 66.7 67.2 62.5.59.5 53.4 81.7
57 13-46 12/07/93 3-2 D V 59 49.3 50.5 57.4 66.0 65.0 66.3 65.5 65.4 68.2 72.2 73.1 73.0 77.0 75.6 76.2 73.9 73.1 72.3 69.7 66.1:64.0 61.2 58.2 53.9 84.6
58 13-48 12/07/93 3-1D V 83 46.3 50.6 51.5 53.3 54.4 59.5 63.9 64.0 72.7 72.1 72.7 75.6.75.8 75.1 74.9 73.3 73.4 71.4 69.3 66.7 63.7 62.3 56.4 51.9 84.3
59 13-49 12/07/93 3-2 F -V U 68 44.5 45.1 49.4 56.3 57.4 59.2 63.2 63.0 65.9 66.8°73.9 71.4 75.2 75.7 75.2 74.2 71.9 70.3 67.8 63.9 61.3 58.8 56.1 49.5 83.4
‘60 13-50 12/07/93 3-2 V V - 64 46.4 47.1 51.9 52.5 56.8 59.1 61.8 59.3 64.6 65.6 73.9 71.8 72.2 75.8 75.7 73.4 73.9 70.9 67.5 65.7 63.7 59.9 56.5 51.9 83.3
61 14-1 06/24/93 3-2 F VL 60 42.8 45.3 55.1 51.3 56.0 58.7 58.2 59.4 61.7 64,5 78.2 76.0 74.4 74.1 69.6 70.3 68.0 65.8 62.5 60.9 60.2 56.3 52.6 47.7 83.0
62.14-3 06/24/93°3-2 CC - 58 43.1 49.4 56.3 60.9 58.3 61.4 62.7 62.3 63.3 64.7 67.6 72.4 75.0 72.2 71.3 70.0 69.1 68.6 67.4 66.0 61.8 58.9 55.1 50.9 81.3
63 14-6 06/24/93 3-2V V 59 43.1 49.1 52.0 70.3 55.4 55.6 61.4 55.8 62.7 65.2 69.7 71.9 82.2 74.5 72.2 75.2 71.3 69.3 66.0 64.5 62.5 58.4 56.2 52:9 85.0
64 14-9° 06/24/93 3-2 V 'V 62 41.4 48,2 51,8 58.9 55.2 54,6 57.2 56.7 58.2 64.7 75.5 69.3 71.2 75.5 73.9 72.6 72.0 69.1 67.0 64.3 62.0 58.8 54.8 49.1 82.5
65-14-12 06/24/93 2-2 V-V 59 48.4 47.2 52.7 54.3 53.3 53.5 61.4 59.7 65.7 63.7 72.7 71.3 78.5 76.3 72.5 71.1 71.3 67.3 64.1 61.3 61.2 58.2 52.3 47.9 83.2
66 14-13 06/24/93 3 D V 66 42.7 48.1 54.0 50.8 55.9 58.5 52.2 56.1 60.3 68.7 71.5 67.7 70.7 72.2 71.1 74.4 79.6 70.1 67.1 65.0 62.4 59.7 55.2 53.1 83.3
67 14-14 06/24/93 3-2 V- V 61 44.5 44.1 50,1 58.2 50.5 57.8 64.4 62.8 64.6 67.0 73.4 72.1 72.2 71.3 72.0 71.4 69.1 67.1 64.9 61.7 59.1 56.7 53.2 49.5 81.2
68 14-15 06/24/93 3-2 V. V 54 36.2 48.8 48.5 55.1 52.4 52.2 55.8 59.2 56.8 68.0 75.4 69.5 71.5 75.6 72.9 72.2 70.6 67.4 65.0 64.3 61.0 56.9 52.5 47.3 82.1
69. 14-17 06/24/93 3-2V V 52 48.8 46.2 .53.2 52.1 51.5 61.1 68.2 64.2 64.7 65.0 75.5 70.5 73.5 75.0 72.6 71.4 70.1 69.0 65.3 63.0 60.6 57.5 54.0 49.0 82.4
70 14-18 06/24/93 3 G V 66°49.0 42.1 48.8 61.9 57.5 58.2 60.9 60.6 64.3 75.3 70.3 68.6 73.4 72.4 75.2 75.0 71.4 68.8 68.1 66.1 60.8 57.4 53.2 52.0 83.0
71 14-19 06/24/93 4 CM V 53 39.7 48.1 54.7 58.8 58.0 61.7 62.7 66.3 63.2 80.8 69.3 69.3 73.6 73.4 74.6 73.5 72.6 71.1 68.4 65.4 62.8 59.8 56.8 51.4 84.6
72 14-20 06/24/93 3:2 V. V  62°48.3 56.0 51.0 48.9 57.9 55.9 61.8 65.0 68.0 68.5 68.0 73.0 76.0 73.3 71.4 73.2 69.9 70.3 65.7 61,9 59.5 55.9 50.1 46.8 82.3
73 14-21.06/24/93 3-2 V V 61 40.0 48.1 58.6 63.0 55.6 56.4 58.7 60.1 65.2 72.0 82.4 70.5 71.7 74.8 73.3 71.0 71.0 68.7 66.7 63.5 61.2 57.9-53.9 53.0 85.0
- 74 14-25 06/24/93 3-2 V 61 45.6 48.2 46.5 48.4 55.9 55.6 57.7 60.3 63.1 66.9 73.5 70.4 71.3 72.3 70.2 68.6 69.0 66.7 65.2 61.9 58.5 56.1 52.8 48.8 80.4
75 14-26 06/24/93 3 D V 59 38.7 50.5 48.6 51.8 69.1 56.7 61.3.54.0 59.4 63.9 63.7 71.2 76.0 74.0 71.6 75.2 70.0 69.7 66.1 62.1 60.2 57.8 54.1 49.6 82.3
76 14-28 06/24/93 3-2 V- V . 54 49.4 48.8 53.8 58.5 59.8 55.0 58.3 59.7 64.4 66.4 70.5 69.7 74.4 71.2 69.3 70.0 68.9 67.3 64.3 62.6 60.2 59.3 56.4 55.8 80.5
77 14-29 06/24/93 3 - F 'V U 55 43.8 53.2 48.9 56.3 55.6 61.1 59.7 58.9 60.1 68.4 71.0 76.8 75.4 73.0.70.4 69.8 67.8 65.1 61.8 60.2 58.6 55.2 51.9 48.8 82.1
78 14-31 06/24/93 3-2 F V U 54 41.2 42.1 48.2 51.0 49.4 51.4 59.3 55.6 55.5 61.4 79.5 70.5 67.9 75.1 72.2 70.3 67.5 66.0.62.3 59.6 56.4 54.0 50.0 45.8 82.6
79 14-33 06/24/93 3-2 F V L 52 43.7 47.6 51.1 57.0 58.5 64.7 68.6 60.1 64.1 62.7 69.2 75.7 80.3 .76.7 73.9 72.2 69.8 69.2 65.9 63.3 60.2 57.9 54.7 51.3 84.5
80 14-35 06/24/93 3-2 U V. 58 40.4 48.3 54.2 51.9 56.1 57.6 72.3 73.3 63.6 70.6 73.2 72.2 72.2 75.2 71.0 83.1

70.5 70.9 68.7 68.2 67.7 66.8 61.7 55.1 51.8



Al

<
wwown

81
82
83
84
85
86
87
88

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

14-37
14-38
14-40
14-41
15-3
15-4
15-7
15-8
15-9
15-14
15-18
15-19
15-20
15-26
15-27
15-29
15-30
15-34
16-1
16-2
16-4
16-5
16-6
16-7
16-8
16-9
16-10
16-11
16-12
16-13
16-14
16-15
16-16
16-17
16-18
16-20
16-21
16-22
16-23

m-=>»0

06/24/93
06/24/93
06/24/93
06/24/93
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/11/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94
8/3/94

nwu‘uuauuuubaauuunn?uuounuuuuuuooouuu

A
X
L

3-2
3-2

[}
'
N

,
NRORRRR RN
ne<c<A<O<

.-
NN

1] L}
L)

U
N
€40 <€<c0O< <4< <<<<

- <

o<<m

[+
(1]

m<
@

<< <O<

= x
or

<« < <<

€ <€ <€ < <cCc<cCc<Cc<<<

€€« <c«c<C«c<«<<<<

€€ <€<<c<c<cC<c<<<<<

o v®

55
52
64
61
53
56
56
59
58
65
56
62

57
55

56
49
56
56
59
52
62
57
51
56
52

47
52
51
55
49

35.8
44.9
45.6
45.4
37.8
48.2
48.1
50.9
44.0
51.1

50.3

49.9
37.1
33.8
52.6
33.8
35.3
44.0
37.8
33.1
39.3
37.7
41.3
37.3
36.2
41.8
40.1
34.9
33.5
42.6
34.3
35.8
50.1
40.3
41.1
40.8
40.6
42.7
40.6

Figure C-9. Heavy Truéks - Downgrade, Controlled Access Roadways
(Continued)

40.8
46.6
49.2
42.6
40.8
45.5
39.6
50.3
42.0
48.4
48.5
52.4
47.9
36.5
54.5
44.9
44.8
44.4
42.3

36.9

52.6
47.1
4.1
37.4
40.1

44.2

4.0
38.8
42.6
46.8
39.1
43.2
a7.1
aa.0
5.6
45.8
43.6
a1.8
42.5

49.2
48.3
49.6
58.5
47.5
51.6
60.7
56.7
53.6

65.5
52.7
46.2
43.9
54.9
47.9
49.8
51,2
52.6
58.9
57.7

46.5

55.7
49.6

51.2

67.2
49.1
62.5
43.9
64.2
50.4
47.7
54.1
64.3
48.1
58.2
48.8
61.6
51.4

o

49.7
55.5
52.4
51.0
57.1
53.8
60.8
58.4
62.9
58.0
57.1
55.6
55.2
50.6
61.3
54.1
54.0
53.3
54.1
48.4
56.3
48.8
57.8
48.8
46.9
49.3
53.2

48.4

63.0
52.5
51.6
52.9
59.7
48.8
55.9
50.8
49.1
50.9
65.5

N

56.0
54.6
56.3
54.2
51.8

52.5
54.0
56.3
56.8
87.2
54.7
85.8
52.2
61.1
54.7
57.4
55.8
51.9
83.2
56.3
51.5
52.1
50.6.
45.3
56.5
52.3
47.6
61.3
53.5
61.8
56.0
54.7
55.7
54.5
54.4
51.3
55.6
54.9

55.2
60.3
58.3
58.4
58.3
57.0
83.2
52.0
57.4
58.4
61.6
55.8
51.5
49.0 "
58.0
82.5
54.2
55.9
61.5
53.4
56.9
54.4
59.1
52.8
55.3
67.9
58.1
59.1
55.0
58.7
54.7
58.0
54.6
65.1
57.7
57.0
53.8
61.2
54.4

59.6
65.6
60.5
56.3
59.1
57.5
58.1
54.8
58.9
61.9
61.2
61.8
58.6
49.3
62.5
56.7
58.9
56.9
60.3
58.5
63.3
53.0
60.1
58.0
52.5
65.1
57.1
62.7
58.1
55.5
58.0
55.8
60.7
52.0
59.5
57.4
52.2
58.6
56.4

61.3
63.8
62.1
57.8
65.1
67.5
56.4
57.3
59.2
64.8
61.4
61.0
62.1
84.5
61.9
56.4

55.5
63.5
58.8
60.7
56.5
62.2
53.5
57.8
66.0
57.4
58.2
59.3
55.9
60.1
56.4
58.4
54.7
54.0
59.2
53.9
65.6
57.7

61.7
64.0
64.9
65.8
58.8
61.0
61.6
61.2
63.5
66.9
64.4
66.2
65.3
60.4
63.1
59.2
60.1
60.6
68.3

'64.5

61.8
57.2
62.0
58.9
54.7
65.0
59.6
72.8
75.0
64.0
71.2
57.5
58.8
58.5
62.6
58.2
56.7
59.9
59.1

°

73.6
65.3
65.3
69.5
65.4
64.7
65.6
63.2
66.1
69.4
70.7
65.0
65.2
64.3
66.3
62.3
65.2
64.6
70.0
64.4
64.0
69.8
60.0
62.2
60.9
69.2
63.7
72.4
81.2
64.2
84.0
61.6
62.4
81.3
68.6
67.0
57.2
66.6
75.4

o

69.9
72.6°
76.2
68.7
68.9
69.5
69.1
71.4
71.8
70.3
75.3
70.0
68.9
65.9
76.4
70.3
73.1
66.9
70.7
76.3
74.4
73.3
61.8
73.3
72.0
78.9
74.4
70.5
67.7
75.7
69.6
75.1
67.4
68.4
73.2
68.2
59.7
76.0
71.2

6
3
0

69.3
73.4
72.5
72.8
7.3
68.5
68.6
67.5
70.9
74.0
72.5
72.1
70.2
68.1
71.3
68.2
68.6
67.5
70.6
67.1
72.2
66.4

79.1
71.2.

78.1
75.6
69.4
66.9
68.3
7.8
69.2
66.9
70.5
63.9
66.1
70.7
63.2
69.1
66.3

o

72.2
74.4
73.5
68.7
73.1
67.5
70.5
'67.9
71.9
75.1
71.8
74.3
70.0
77.0
74.5
67.7
68.4
69.2
69.8
69.0
70.3
67.3
72.1
64.5
67.7
71.6
65.7
69.0
70.8
7.3
72.2
68.7
70.4
7.3

66.7
69.7
68.2
66.4

74.5
77.7
75.7
68.9
74.1
70.14
73.5
74.0
73.5
74.0
73.3
74.9
71.2
69.9
73.4
68.6
70.0
73.3
70.5
7.7
69.5
69.5
68.1
68.5
71.7

77.3

71.9
66.2
70.2
70.5
71.7
72.6
70.0
72.1
69.2

71.4

67.0
73.1
67.4

-

R AN

72.6
76.1
73.7
72.1
70.3
68.6
68.1
69.8
71.4
72.6
70.6
69.7
70.5
71.3
70.7
68.5
69.1°
70.1
77.4
69.1
68.8
66.9
67.0
69.5
76.0
71.5
70.9

'67.3

69.8
68.7
69.7
66.8
68.7
70.1

67.5
69.8
64.8
70.9
66.6

71.0
73.3
75.4
68.4
68.4
68.2
67.5
67.2
69.9
69.8
71.2
68.3
68.9
69.6
69.4
68.8
68.5
67.1
69.5
66.7
69.2
66.7
64.1
67.5
69.4
72.0
67.9
66.2
69.4
67.3
70.5
66.8
66.8
69.6
66.6
68.2
64.2
72.0
65.6

2 L]
K K

71.5 68.1
72.7 72.3
79.3 69.9
68.0 65.5
68.6 67.5
67.4 64.9
65.9 63.4
67.6 63.4
67.8 67.3
69.0 67.6
68.9 69.5
66.3 65.4
66.9 64.1
66.6 66.1
68.4 67.7
69.2 68.1
68.1 69.3
66.3 63.7
68.6 67.3
67.1 62.7
67.3 64.8
65.5 62.8
64.2 63.1
64.5 65.4
68.5 65.6
70.1 66.6
67.2 63.6
64.0 61.4
65.8 65.5
65.2 62.6
68.6 66.6
64.8 62.0
67.3 65.0
68.2 66.1
65.7 64.1
66.6 63.7
63.6 61.9
67.4 65.5
64.3 62.8

(7]

R A =

64.0
70.4
69.0
62.3
66.3
62.7
60.1
62.6
64.5
65.2
66.8
62.4
62.2
62.5
64.3
65.7
66.6
63.2
64.3
62.0
64.3
59.5
60.1
62.9
61.4
64.1
61.1
60.0
63.9
60.7
64.7
60.0
63.3
64.7
59.9
60.6
60.2
64.8
62.1

4
K

62.9
67.6
62.6
59.9
64.1
59.4
59.5
61.9
63.1
62.0
66.4
59.4
58.9
59.5
61.7
64.1
64.1
59.2
61.5
59.5
61.1
59.2
56.1
61.3
59.3
62.9
58.5
59.0
61.9
59.3
62.8
57.5
60.3
64.0
58.3
57.5
56.2
63.4
57.8

5
K

60.1
65.2
59.6
57.6
62.1
57.1
59.9
60.8
60.6
60.7
65.9
57.7
56.6
56.7
60.4
62.9
61.1
57.1
59.0
57.3
58.7
53.8
52.9
57.5
56.8
60.3
54.9
58.3
59.8
57.5
59.5
54.9
57.5
60.2
56.1
54.7
53.2
61.1
56.0

3
K

57.0
60.3
56.5
56.7
61.6
56.0
58.7
63.0
57.0
58.7
66.5
55.3
55.2
53.3
58.6
61.8
59.9
59.3
57.5
56.3
56.9
52.9
51.7
55.0
57.0
58.2
52.4
57.0
57.2
55.6
56.9
53.4
55.3
59.4
56.3
52.1
53.0
60.7
55.1

8
K

52.5
55.5
52.7
52.8
58.9
53.0
56.2
61.1
57.0
54.6
61.6
52.9
51.4
51.3
54.0
57.8
57.0
50.9
54.5
55.0
56.3
48.6
49.3
49.6
51.9
55.0
48.9
54.6
55.2
51.6
55.2
48.5
50.6
56.4
50.2
48.4
48.3
57.2
52.4

o -

50.8
50.3
48.1
49.5
54.8
47.2
54.6
59.5
50.6
50.8
60.1
49.5
47.9
47.6
49.6
54.7
53.3
46.1
51.8
51.0
49.4
45.0
44.1
45.8
46.5
55.0
46.5
54.2
52.7
48.6
52.8
45.2
46.4
51.3
46.8
45.0
43.9
52.1
48.7

> X>PEr

81.7
84.1
84.7
79.7
80.7
78.5
79.1
79.5
80.7
82.1
82.4
80.9
79.1
80.4
82.0
78.7
79.6
78.6
81.7
80.1
80.2
78.4
81.0
78.7
82.2
84.2
79.5
79.4
83.7
80.3
85.5
79.2
78.4
83.4
78.5
78.5
74.9
81.3
79.2
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120 16-24 8/3/94  3-2V V 55 41.9°31.6 62.0 53.5 52.6 58,3 57.8 56.8 64.1 65.6 82.5 70.8 70.8 71.8 68.7 71.2 68.6 67.9 66.2 61.3 60.6 57.5 55.0 52.084.3
421 16-26 8/3/94 ~3:2 V. V. 49°42.6°43.9 51.0 55.7 60.6 57.8 57.3 56.5 61.9 59.8 62.6 64.9°66.0 68.7 65.4 66.5 64.3 61.8 59.7 55.5 §2.0 §3.3 52.0 43.3 75.6.
122 16-28 8/3/94 3-2 V V- 58 33.3 43.9 61.6 53.4-60.7-57.3 63.9 57.2 62,5 65.7 74.9 73.4 67.6 69.9 69.0 67.8 65.7 '63.3 60,7 58.0 54.6 52.5 48.9 45.9 80.1
123 16-29 8/3/94° 3:2V V. 55.43.1 41.6 54.1 58.1 51.9 53.9.59.0 56.2 58.4 58.7 68.1 70.2 71.8 70.7 70.2 70.1-68.9 67.8 64.5 61.5 58.3 55.7 53.0 48.3 79.4
124 16-31 8/3/94 3-2°V V 64 48.9 49.2 67.9 58.5 59.0 68.7 63.9 65.4 66.6 66.7 74.2 70.4 71.1:73.4 70.7 71.0 71.8 75.6 72.8 73.1 69.6 69.1 66.9 62.6 83.8
125 16-32 8/3/94 . 32 V_V 53-°36.4 40.7 47.2 54.4 57.1 62.3 61.9 64.1 61.0. 61.0 66.2.66.4 67.3 69.9 71.6 67.8.66.7 71.0 63.2 60.6 58.1 54.2 54.1.49.0 78.8
126 16-33 8/3/94 3-2V 'V 57 .48.9 40.3 46.0 59.0 57.9 56.2 56.1 57.6 58.5 62.4 64.5 71.6 69.9 71.4 69.7 69.2 67,7 66.0 62.8 61.0 58.7 58.1 62.1 49.9°79.0
127 16-35 8/3/94 3.2V V 54 35.4 41.8 49.6 58.5 58.1 58.4 66.9 63.7 60.5 64.7 73.1 74.6 67.1.73.0 73.6 70.7 68.0 65.0 62.4 59.5 56.9 58.0 50.2 46.9 81.3
128.16-37 8/3/94. 3-2 V V 57 43.3 43.8 58.0 51.5 50.6 56.5 56.1 59.3 57.9 0.3 72.0.68.4 73.7 69.7 65.9 64.2 63.3 62.7 59.3 55,5 52.4 49.7 46.4 42.2 78.6
129:16-38 '8/3/94° .3-2°V 51 44.4 41.7 54.6 52.6 54.0  52.4 57.0 56.6 67.8 66.1-68.5 73.2 68.4 67.8 68.0 66.2 66.8 64.4 61.7 58.6 55.7.54.2 52.3 46.6 78.7
: 130 16-39 8/3/94 " 2-2V V. 59 44.0 46.7 50.1 64.9 55.8 60.4 56.1 55.7 66.3 65.8 62.7 69.4 71.9 70.1 69.1 67.4 67.6 64.2 62.6 60.0 56.8 62.2 51.9 47.6 78
- -—131-16-41-8/3/94 -3 TR V-~ 56-32.4 -37:6-51.3-51.052,8-56.4 52,7 51.7-57.7 58.7 73.8 73,7 65.9 66,9 67.0 66.8 64.7 62.6 59.2 57.0 54.8 51.9 52,0 47.3
. 132 16-43 8/3/94  3-2V V 55 44.3 48.6 49.6 53.7 50.5 52.1 54.3 56.3 64.5 66.0 68.2 74.3 70.9 69.8 70.4 67.3 65.8 64.4 61.4 59.0 58.4 65.5 52.1 47.3 79.7
- 133 16-45 8/3/94 3-2.V V - 83 42.1 35.7 57.6 51.6 55.7 58.3 60.6 58.3 61.0 62.3 72.0 69.8 67.1 69.0 65.8 65.3 63.6 60.5 57.1 53.9 52.6 53.6 47.2 44.3 77.6
w 134 16-47°8/3/94 3-2 V V. 53 37.3 44.9 45.9 47.0 52.8 54.7.55.1 54.7 55.8 61.9 73.6 72.4 69.2 68.6 69.0 68.5 65.8 64.9 62.6 59.7 56.9 53.5 48.2 44.2 79.23
Ta 135 16-48 8/3/94 3-2V V = 53 38.6 43.3 52,9 55.3 51.7'52.8 55.2 55.9 61.2 62.5 69.3 63.4 66.9 68.2 66.6 68.3 65.5 62.0 59.4 55.9 53.0 51.5 48.4 43.8 76.5
136 16-49 8/3/94 3-2'V 'V 53 36.5 40.2 52.1 53.6 53.5 57.5 68.3 66.4 68.1.65.2 79.5 73.3 69.2 69.7 69.6 67.7 67.0 63.8 61.5 57.5 55.2 51.8°48.7 44.3 82.4
137 16-50 8/3/94 - 3-2 V. 'V 55 44.3 41.8 47.9 49.0 58.9 56.5 52.9 56.5 58.9 62.0 72.0 75.4 69.7 71.4 69.5 67.8 67.1 63.7 62.5 62.3 59.1 61.560.0 46.8 80.3
138 16-51 8/3/94 3-2V V. 55 39.4.40.8 49.0 51.5 53.8 51.9 56.8.59.5 57.9 57.5 64.8 72.4 66.2 70.1 68.3 65.3 65.5 65.3 62.9 63.0 58.8 56.7 55.0 46.4 77.8
. 139 16-52 8/3/94 - 3-2 V V. 50 50.2 45.4 49.7 49.9 51.6 56.8 59.2 56.7 61.7 70.6 65.5 73.9 70.4 67.7 66.6 66.2 65.6 62.5.59.6 58.0 54.7 54.3 51.3 44.6 78.9
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Figure C-10. Heavy Trucks - Level, Non-Controlled Access Roadways

E <

vV XL P

X
L

us

T HC D

117-3 12/18/92 3-2 7 V
2 17-11 12/18/92 3:2 2 V

| 52 46.8 45.4 50.168.3 57.1 56.3 64.3 68.0 77.7 74.6 72.0 74.3 72.3 73.3 70.4 70.9 75.0 73.2 70.3 72.8 66.5 61.0 61.3 54.4 84.8
54 38.6 49.3 44.3 57.8 53.3 56.3 62.6 56.9 59.1 65.1 76.3 67.1 66.9 76.5 71.5 70.8 68.2 66.7 64.8 61.0 58.0 56.4 51.2 50.9 81.7

53 43.6 47.8 63.7 52.6 58.0 59.5 58.7 60.9 62.3 66.8 72.6 68.0 69.0 72.2 70.7 69.2 67.8 66.9 65.0 64.1 59.1 56.3 52.9 48.6 80.0

3 17-12 12/18/92 3-2 V V

61 45.3 46.8 71.7 52.5 57.9 68.0 59.6 65.7 70.7 69.1 68.9 69.6 75.8 74.7 71.4 72.1 73.1 67.0 70.4 70.7 65.7 70.7 64.3 55.0 83.6

4 17-15 12/18/92 3-2 V V
8 17-17 12/18/92 3

40 37.9 38.0 55.9 46.9 46.6 51.0 58.6 57.1 71.4 61.8 62.7 64.9 68.1 69.7 67.9 70.5 67.3 64.4 61.3 62.2 59.0 55.0 49.7 45.2 78.3

/ L 43 39.3 ¢

v
v

9.7 62.7 60.6 81.3
4.1 51.0 48.3 78.5

82 38.1 43.0 51.5 52.0 63.0 53.4 57.5 60.0 58.0 63.5 73.8 61.6 68.6 69.1 66.4 66.4 65.6 66.4 63.5 63.3 60.5 55.0 53.8 49.8 78.5

"DV LS142.2 41.5 52.4 52.3 55.6 56.7 58.2 64.7 15;1_79,7v62,o.67.§ 68.7 70.4 69.0 71.0 69.9 67.2 62.7 59.4 55.7 53.0 49.9 45.6 80.6

cH vV
?

v

1
7

-24 12/18/92 3

-27 12/18/92

17
7

61
71

49 39.0

8 17-34 12/18/92 2-1 V ' V
9 17-35 12/18/92 3
10 17-36 12/18/92 3

5.1 63.0 58.5 54.4 51.6 47.8 84.5

>

8.3 56.0 54.4 50.0 46.6 43.1 73.3

2F
21

3
2

11 17-4112/18/92

59 43.9 43.0 48.0 54.9 56.7 5

12 17-43 12/21/92 3-1 D V
13 17-47 12/21/92 3-2 T

14 17-51 12/21/92 3

15 17-52 12/21/92 3

16 17-53 12/21/92 3

17 17-54 12/21/92 3

52 41.9 43.1 52.5 5i.4 57.6 54.8 56.3 54.3 60.8 59.9 72.3 65.5 69.5 75.0 71.0 67.6 67.0 64.8 61.3 59.5 60.2 53.3 50.2 47.3 79.8

51 38.2 42.5 54.4 51.4 55.6 60.3 55.6 57.5 58.8 69.9 62.0 64.0 68.8 72.2 68.3 68.8 67.7 66.1 61.5 62.5 57.6 54.8 53.0 48.7 78.5

52 43.1 44.2 65.3 49.5 53.1 61.5 56.5 57.6 60.4 66.3 66.6 71.4 68.5 68.3 71.1 71.2 71.7 67.7 63.9 61.6 59.7 55.7 56.1 46.6 79.8

v
v

68 44.4 51.2 52.8 67.5 56.4 61.8 61.9 62.2'64.3 62.3 71.7 79.0 70.8 73.0 72.8 71.6 70.1 69.1 65.5 62.5 59.6 57.0 58.9 54.2 83.1

43 37.7 41.3 54.4 56.3 49.0 53.2 64.4 56.5 65.7 65.7 58.5 63.0 70.2 71.7 69.5 72.4 68.1 65.3 61.6 61.5 59.8 57.5 52.2 49.0 79.0

Ch

114

18 17-60 12/21/92 3-2 V

61 45.2 45.5 49.2 52.8 55.4.60.7 60.1 64.7 65.9 64.1 66.3 68.5 72.6 74.7 68.8 67.6 65.4 63.4 60.1 56.8 54.8 52.9 49.1 45.3 79.7

52 39.8 47.6 55.4 57.3 54.8 55.8 57.4 58.0 61.2_65;3 61.7 67.0 73,5 69.2.68.8 66.0 64.7 64.3 63.8 61.4 56.2 54.2 52.5 52.5 78.3

19 17-61 12/21/92 3-2 V
20 17-63 12/21/92 3-2 D
21 17-66 12/21/92 3-2 V
22 17-68 12/21/92 3-2 V
23 17-69 12/21/92 3-2 V
24 17-72 12/21/92 2-2 V
25 17-75 12/21/92 3-2 D
26 17-76 12/21/92 2-2 V
27 17-77 12/21/92 3

50 45.5 44.8 42.8 56.0 56.2 56.1 63.9 61.8 65.3‘70.1 69.8 65.6 71.5 73.0 68.4 68.3 68.1 64.0 63.8 61.8 58.1 53.8 50.3.47.8 79.7

48 38.7 45.4 48.1 55.5 47.4 50.1 54.5 56.9 58.1 62.7 61.3 60.0 67.3 67.3 69.0 65.9 63.2 62.0 59.1 55.4 52,3 49.5 46.6 43.3.75.3
56 50.8 49.8 58.0 57.7 59.3 66.7 61.0 59.1 63.7 62.4 71.8 68.9 67.4 70.7 71.2 70.2 68.6 66.9 63.4 58.9 57.0 54.6 55.5 49.4 79.7

41 44.6 47.7 45.6 65.2 49.8 54.4 57.3 54.3 62.2 69.2 62.6 61.9 68.2 69.4 68.9 68.8 67.4 63.9 60.6 61.8 57.5 52.6 50.2 46.6 77.8

51 40.8 45.6 63.4 49.8 53.5 57.7 53.1 54.5 58.3 62.5 63.7 64.0 68.3 71.0 73.4 69.7 73.9 76.6 72.4 67.2 61.3 57.0 53.6.51.7 81.9

54 43.2 41.4 45.8 47.7 53.3 53.5 55.2 59.1 61.8 68.3 70.0 65.2 68.5 70.7 69.2 68.0 66.2 66.5 62.9 61.4 58.4 60.0 52.3 48.6 78.5

45 41.7 45.7 85.2 50.3 51.8 53.7 53.5 57.1 57.8 57;4 60.1 61.5 66.1 67.6 69.5 66.1 65.5 65.2 61.8 59.2 56.6 52.1 49.0 47.7 75.8

46 39.8 41.3 44.3 47.0 54.3 49.1 50.4 59.7 5§.5-6?.2}68.8 65.4 65.0 71.2 70.1 64.8 64.0 62.8 60.3 56.2 55.2 52.0 46.5 47.5 77.4

F

11/18/93 3-2V V

29 19-2 11/18/93 3-2v v
30 19-3 11/18/93 3.2V V

45 42.8 56.3 54.0 55.3 57.7 57.9 57.8 56.9 64.5 69.5 69.7 70.6 71.5 72.1 67.8 67.6 67.5 65.9 62.7 62.5 57.8 55.6 54.0 50.0 79.7

28 19-1

48 47.0 52.5 48.8 61.3 54.9 59.5 63.5 65.5 65.1 62.4 64.8 70.7 74.8.73.0 70.9 71.3 70.6 67.3 65.0 60.1 57.0 56.5 52.8 49.3 81.0

43 37.8 49.1 50.9 59.1 61.1 71.7 65.3 69.5 69.6 74.3 68.7 73.0 74.6 74.4 73.6 74.5 72.3 72.1 74.8 71.9 68.0 66.2 64.4 58.6 84.7

31 19-4 11/18/93 3-2 F V L 44 36.5 42.4 66.7 47.9 57.4 64.7 59.2 69.2 62.4 67.3 73.8 70.4 71.2 72.0 70.6 69.5 68.1 66.1 63.8 61.3 58.0 55.9 54.1.50.9 81.0

32 19-6 11/18/93 3-2 FS V

42 42.6 44.2 57.7 78.3 63.6 62.3 67.8 67.8 70.2 79.4 83.5 80.3 75.4 79.3 80.3 84.7 86.2 81.6 80.3 77.0 74.1 71.2 64.8 58.0 92.5

33 19-8 11/18/93 3-2 F V U 46 45.4 40.5 60.7 50.7 54.1 60.9 62.0 64.2 68.3 66.5 64.7 68.2 69.8 72.1 70.5 68.9 68.5 67.7 69.0 70.1 64.8 58.5 57.7 49.8 80.3

34 19-9 11/18/93 3-2V V
35 19-10 11/18/93 3-2V V
36 19-11 11/18/93 4

38 41.8 48.4 59.0 54.5 54.3 58.7 58.4 60.8 77.2 70.8 64.8 66.7 68.1 69.0 65.4 68.0 66.0 64.9 61.5 58.8 55.8 53.3 51.5 55.0 80.5

54 43.6 49.8 52.5 61.0 54.7 57.7 64.5 68.3 65.0 65.3 71.0.71.4 74.3 75.4 71.0 68.9 69.7 66.3 64.7 63.0 60.5 57.3 55.8 51.2 81.7

40 42.6 45.2 61.2 53.6 50.9 62.0 58.5 64.4 78.3 71.7 64.4 66.8 71.3 73.0 68.5 69.8 69.5 66.5 65.0 65.9 60.8 57.2 53.8 50.6 82.3
47 46.2 50.7 51.6 69.0 61.0 66.5 64.1 71.1 68.6 71.8 71.7 70.1 74.3 72.8 71.7 71.6 71.3 68.7 67.3 66.0 62.7 60.5 57.3 51.9 82.7

D Vv

37 19-13 11/18/93 3-2 D V

55 41.1 49.5 52.2 63.7 58.2 60.2 62.6 62.5 64.5 68.2 73.2 74.3 73.2 75.2-72.4 70.8 69.9 70.8 66.7 65.6 63.1 60.4 58.1 52.8 82.6

38 19-17 11/18/93 3-2V V

54 46.4 50.8 50.6 66.8 55.3 59.9 62.0 57.8 61.1 66.6 65.9 68.8 69.4 71.7 70.2 69.5 68.8 66.0 63.6 62.0 60.1 58.1 57.0 53.8 79.4

53 44.2 44.1 65.1 57.4 60.3 73.2 61.7 70.9 69.6 68.9 70.6 71.9 76.3 77.2 73.6 73.7 74.0 72.1 70.9 68.6 64.4 61.8 61.1 54.7 84.6

39 19-18 11/18/93 2.2V V
40 19-20 11/18/93 3-2 V V

43 43.7 51.9 59.1 63.3 57.9 62.5 62.5 61.1 66.2 66.0 67.8 70.5 73.8 73.1 72.4 72.0 73.9 73.8 70.7 65.2 61.8 59.3 55.5 52.1 82.5

41 19-21 11/18/93 2-2V V



Flgure C-10 Heaﬂ Trucks- Level, Non-Controlled Access Roadwax '

(Connnued)
L o - 1 3 L
s . D R S o o . . .1 2 . 6 M
‘NO A 2 Y s E R 2’2 3 a4.-5 6 8 2 . .1 . .1 A
vB T X VXLP 5 6 8 0 o.-5 4.0 o 8 o 1 5 6 2 5 5 4 5 3 8 0. X
‘WS E L. f HE D .0 3 0 0 ° 5 0© -'o,- 0 o0 K K K _ K K 'K K K j K K K A

= o j A B . . . ] 0] O3
7] 19;27 11/18/93“2;2 P ‘@3:2;¢a.s §1;ivsaga 6§,if71”9*73,o}76?§ QQ:3;63;?f§§?6766?7"3é?§‘Ss;§f53 247.9 80.2
45 19-28 11/18/93 3.2V V 62.9 63.7 61.0 65.0 67.2 67.7.67.4 66.6 65.7 63.2 81.7 63.2 55.7 70.2 50.3 53.6 83.1
46 19-30 11/18/93 3 ¢CM V 69.1 65.0 69.0 69.2 69.0 73.7 72.1 71.6 72.5 71.1 67.2 62.0 58.2 54.6 50.9 46.8 81.4
47-19-32 11/18/93 3-2V -V 64.5 67.7 75.2 69.7.71.9 73.8 70.8 70.8 71.3 67.8 67.7 68.4 65.8 65.2 62.3 61.0 82.1
48 19-33 11/18/93 3-2 D .V  74.5 71.7 71.4 78.7.72.2 72.5 71.1.69.5 69.0 67.9 67.5 70.2 69.9 62.0 64.0 56.1 83.2
49 19-34 11/18/93 32 H. V 3.1 60.7 70.7 14;1 67.8 72.1 71.7 69.0 68.9 68.2 64.4 62.2 59.6 57.4 54.9 50.6 47.1 '80.5
50 19-36 11/18/93 3-3 D V- 44.8 162, .8 60.9 65.7 66.8 74.8 69.0 68.4 71.2 72.5 69.7 72.2 69.8 72.8 70.6 67.1 62.3 56.9 55.3 52.2 82.2
51 19-37 11/18/93 3-2 F 'V U 50 42.3 45.9 66.3 55.5 63.7 70.1 64.7 67.0 66.8 76.0 73.4 71.3 73.2 75.0 72.7.70.5 67.7 65.3 65.0 66.5 63.8 59.3 54.6 51.8 83.2
52 19-38 11/18/93 3-2 V. V - 48 39.2 52.1 63.0 60.1 58.6 65.3 64.3 64.1 63.9 70.9 73.3 71.9 77.0 76.9 74.2 72.1 70.6 68.5 66.8 65.6 60.6 56.9 54.5 53.9 83.7
53 19-40 11/18/93 3-2 V' V' 60 .47.9 54.8 61.0 57.4 60.3 60.7 59.7 60.9 71.3 64.3 76.0° "72.3.73.7.75.3 72.0 70.1 69.2 68.6 66.9 65.6 61.2 58.9 54.5 50,4 82.8
54 19-31 11/18/93 3 G~ 46 43.5 45.3 65.0 50.5 53.7 62.0 $8.6 67.1 62,2 60.3 64.8 65.6 68.0 71.0 69.4 67.9 66.3 65.3 64.8 63.3 59.6 57.9 54.8 51.4 78.4
5% 19-47 11/18/93 3 T 52 39.1 53.2 44.7 58.5 55.6 67.5 63.0 65.8 69.8 66.6 72.8 69.4 69.7 71.3 68.3 67.3 68.8 66.6 64.2 61.4 59.1 59.5 56.7 52.3 80.4
56 19-48 11/18/93 .3 F V U 47 38.7 42.1 58.5 54.9 55.7. 56,1 58.6 60.7 63.6 69.4 70.9 72.5.71.7 70.5 70.9 70.8 69.8 67.5 64.8 63.7 59.0 56.2 53.0 49.2 80.7
57 19-49 11/18/93 3-2.F V L 48 41.5 47.3 57.7 55.0 57.5 56.7 61.0 62.7 63.3 73.1 70.8 72.0 73.3'7;.4_69.6 68.0 69.9 66.9 64.5 61.5 59.5 61.5 55.1 50.2 81.2
58 19-50 11/18/93 4 D V _ 4 42.0 54.169.7 55.1-56.3 59.0 65.6 71.9 62,3 63.2 73.5 73.3 69.8 79.0 68.4 68.3 69.0 65.8 65.1 62.3 61.6 59.2 58.5 55.5 83.0
59 19-51 11/18/93 4 D V 41 37.1 48.1 63.9.51.6 57.9 59.2 63.4 70.2 79.9 63.3 63.8 69.8 68.7 69.2 68.6 69.0 68.4 66.1 63.5 65.9 60.4 58.0 54.6 51.4 82.5
60 19-53 11/18/93 2-2 V " 37 - 39.9 65.4 49.2 53.3 57.4 56.3 57.2 57.0 59.7 60.6 62.5 64.9 67.6 69.6 65.4 62.8 62.5 61.3 58.6 54.6 52.2 49.9 47.0 43.6 75.7
61 19-54 11/18/93 3-2 V 49 40.3 47.8 48.4 62.7 57.9 56.9 62.6 62.3-65.8 73.0.70.5 72.4 77.3 74.2 73.0.72.6.72.4 69.5 67.8 65.4 61.2 58.4 54.7 49.5 83.3
162 19-55 11/18/93 3-2 V V 53 45.6 45.2 56.8-57.2 60.0 61.7 65.1 69.9 64.5 66.8 70.8 70.8 74.6.74.6 70.1 70.1 72.5 66.2 65.2 64.9 61.3 56.3 52.0 48.5 82.0
. 6319-59-11/18/93 3-2 H V- 49 43.2.47.1 52.3 53.0 56.8 59.5 62.7 64.4 64.0 69.6 66.0 70.6 70.3 70.2 68.7 66.2 65.7 65.8 63.6 63.0 59.6 56.8 54.7 49.4 79.0
64 19-63 11/18/93 2-1 V. - 46 46.4 51.4 48.9 55.5 62.0 56.2 61.2 63.5 62.4 67.3 64.3 66.7 66.9 67.0 67.2 66.8 65.7 64.0 62.4 60.2 56.4 53.7 51.3 46.7 77.0
65 19-64 11/18/93 3-2 V-V 61 47.4 57.0 60.9 56.6 62.5 57.5 59.5 58.3 64.9 65.4 69.5 70.1 73.3 73.4 70.0 70.5 69.1 69.2 68.6 65.6 62.5 60.8 57.5 52.0 81.0
66 10-65 11/18/93 3-2D V 47 46.1 51.4 65.9 58.1.59.6 62.9 61.1 68,3 66.6.70.9 67.1 67.6 72.4 71.4 69.1 70.1 69.5 66.3 64.6 65.2 61.5 57.3 55.5 50.7 80.6
67 19-66 11/18/93 3-2 F V L 40 39.3 41.1 64.2 67.0 62.4 62.9 69.4 70.2 66.2 70.6 71.7 71.0 71.5 70.1 70.8 72.4 72.8 72.2 69.4 66.2 63.3 60.3 55.9 53.2 82.5 .
68 19-60 11/18/93 3 D V 46 38.9 45.3 77.4 55.4 60.6.62.8 61.3°70.9 77.0 73.8 69.0 68.7 69.0 71.4 70.1 72.1 73.2 71.6 69.5 64.5 61.5 60.3 58.4 55.0 84.2
69 19-70 11/18/93 3-2. V. V 43 46.6 46.2 58.4 51.2 61.7 62.1 63.9 66.0 71.1 72.5 72.7 72.2 71.3 70.3 69.6 67.4 67.9 65.2 63.9 62.1 61.7 61.3 57.0 52.6 81.2"
70 19-71 11/18/93 4 D V 45 41.7 44.1 55.5 66.0 56.5 58.5 63.2 66.2 81.6 78.6 68.0 70.3 72.3 73.6 70.9 72.5 71.3 68.7 66.0 66.0 62.1 60.1 59.9 53.4 85.4
71 19-72 11/18/93 2-:3 D V 38 39.4 67.9 50.0 55.8 65.7 58.7 62.9 62.3 65.070.0 73.8 77.3 74.8 71.8 75.0 74.1 75.3 76.9 72.4 73.2 71.0 66.7 60.8 53.5 85.4
72 19-73 11/18/93 3-2 F V L 45 39.3 41.8 62.8 64.7 54.4 59.8 59.3 50.0 61.7 67.6 68,8 68.7 72.0 72.7 68.9 69.5 71.0.68.9 66.0 63.8 61.7 60.3 55.0  53.2 80.4
" 73 19-75 11/18/93 3-2 0T V 68 46.4 51.8 56.1 67.6 54.6 61.6 64.3 66.9 64.6 65.5 75.2 71.9 73.8 77.0 73.7 74.1 73.1 70.3 68.0 69.7 66.7 60.8 56.5 55.8 83.9

74719576 11/18/93 3-2° T V50 36.8 43.5°53.0 53.4 52.1 59.9 60.2 58.9 62.7 65.7 69.4 69.6.72.7 74.1 70.6 70.6 70.9 67.2 64.3 63.2 62.2 57.9 54.8 51.0 80.7
75 19-80 11/18/93 3-2 OT V . 52 45.4 45.0 63.6 53.5 56.9 59.2 58.9 62.2 63.8 67.0 73.1. 70.4 74.1 75.4 72.5 69.9 68.8 66.4 65.6 61.8 61.9 60.6 58.9 54.7 81.9
76 20-1 09/24[92 3-2V vV . 54% 42.1 47.6 62.1 50.9 57.2 58.7 54.6 58.5 61.9 81.7 72.2 66.3 71.4 69.6 72.6 72.3 69.3 68.8 64,6 64.7 65.0 57.3 52.4 47.5 84.1

T 77 20-4 09/24/92 3 CM V' 48* 31.2 41.4 62. 3 47.2 57.1 57.1 35.5 59.5 69.9 66.9 75.1 71.8 68.1 72.9 70.4 70.1 69.4 66.3 62.6 62;5 58.0 55.4 52.9 47.0 81.2
78 20-5 09/24/92 3 TT V L 35* 37.5 42.2 65.7 53.7 58.9 57.3 59.8 74.7 77.8 78.7 66.7 69.8 73.8 71.7 70.5 70.4 67.3 63.9 63.0 62.1 58.2 54.9 50.7 45.5 84.1
79 20-7 09/24/92 3-2 V'V 45* 34.8 51.7 57.3 55.8 59.4 55.1 59.4 61.1 62.5 66.7 75.5 72.3 70.4 71.0 67.8 69.3 67.4 64.7 60.2 58.3 55.4 53.7 51.5 46.7 80.5
3-2vV. vV 51.0 62.8 60.6 57. 58.5 58.1 66.6 69.6 67.4 67.8 71.8 66.9 67.5 69.2 66.6 64.5 60.9 54.9 53.1 50.8 47.5 78.7

80 20-14 09/24/92 48* 47.8 57,4‘57.4
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Figure C-10. Heavy Trucks- Level, Non-Control
(Continued)
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122.21-39 12/08/93 3-2 D V

123 21-41 12/08/93 3-2 D V-
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124 21-44 12/08/93 3-2V V
125 .21-45 12/08/93 3-2 V V
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rade, Non-Controlled Access Roadways

Heavy Trucks - U

Figure C-11.
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D VL 47* 39.9 43.4 67.0 53.6 60.4 58.3 55.1 57.6 67.9 68.0.67.0 69.8 73.8 72.9 68.6 71.0 69.3 67.4 64.4 61.8 60.7 59.4 57.0 52.1 80.8
‘F VL 51* 35.3 46.8 44.7 51.6 55.9 53.3 57.3 74.5 69.3 58.3 62.3 69.2 77.7 79.3 71.0 69.5 68.7 66.7 65.2 60.6 55.3 52.3 49.5 45.7 83.6

17 22-47 10/01/92 3
18 22-49 10/01/92 3
19 22-50 10/01/92 3

50* 37.1 55.6 44.6 47.4 66.1 58.0 59.5 64.0 72.9 63.2 67.7 69.2 71.1 72.2 70.9 69.5 67.7 67.2 61.4 64.1 58.6 56.4 54.2 47.8 80.5

o v

20 22-56 10/01/92 3-2V V

45+ 38.7 65.1 64.5 52.0 63.3 61.9 67.6 62.9 62.3 68.8 67.0 67.5 71.2 72.8 68.9 68.1 66.8 67.0 64.4 62.2 61.6 58.5 55.5 49.2 80.0

12/14/93 3-2V V

22 24-2 12/14/93 3-2V V

21 24-1

45 50.0 59.0 51.8 54.1 53.8 56.1 64.8 64.5 64.6 70.3 67.8 66.7 70.2 72.7 70.9 68.1 67.6 65.9 66.8 66.9 63.0 60.2 56.3 52.5.80.1

41 49.0 45.8 52.0 62.2 56.5 64.2 79.8 63.0 73.9 75.1 77.1 74.2 71.2 76.9 74.1 76.7 69.6 66.8 67.4 66.2 63.6 63.0 59.8 53.8 86.0

23 24-3

45 41.5 50.0 56.4 54.6 61.5 64.3 64.0 66.6 65.2 64.5'79.7 66.4 68.7 68.6 70.0 69.8 67.2 66.6 65.6 60.2 57.2 54.7 51.9 47.4 79.3
.34 44.9 42.7 52.9 72.1 59.9 60.2 74.4 67.9 76.7 75.7 80.6 80.0 78.2 79.6 82.9 81.2 84.2 85.4 81.8 76.8 74.2 69.5 63.9 55.9 92.3

12/14/93 2-1 V

24 24-4 12/14/93-.3-20 V

25 24-6 12/14/93 3-2V V

44 50.7 47.4 58.6 50.0 51.3 56.8 59.6 61.0 63.0 79.1 70.0 68.0 72,3 73.7 71.3 71.4 70.0.66.9 65.7 64.0 62.6 59.2 54.0 49.8 82.9

‘40 45.3 47.2 51.1 46.1 57.4 61.8 65.9 64.6 65.9 GO.Q 57.3 71.1 76.5 72.2 72.8 73.5 70.1 67.0 67.6 65.3 59.5 57.0 52.8 48.2 82.3
46 46.5 46.9 57.7 46.4 54.3 57.0 62.0 61.9 68.7 69.7 68.6 68.7 71.9 71.4 69.7 69.8 68.8 68.9 65.9 64.7 63.8 59.6 55.9 56.7 80.5

26 24-7 12/14/93 3-2V V

27 24-8 12/14/93 3-2V V

28 24-9 12/14/93 3-2V V

43 49.9 52.4 47.7 53.1 59.5 58.4 66.0 66.0 64.0 72.4 73.5 68.4 69.1 73.4 73.9 72.9 69.4 66.8 65.1 63.2 58.8 56.3 53.1 48.8 81.9

33 42.6 44.8 54.2 52.6 56.0 59.3 57.2 62.9 78.2 67.5 68.1 69.7 69.8 71.3 70.7 69.8 68.5 67.0 65.3 65.2 62.0 59.7 58.3 57.9 82.0

29 24-10 12/14/93 3-2 T V

30 24-12 12/14/93 3
31 24-15 12/14/93 3

45 '39.0 47.6 62.6 50.5 53.4 63.2 59.6 66.4 76.5 69.4 70.0 70.3 72.8 72.4 72.3 69.4 68.1 66.4 63.8 60.3 58.9 55.1 55.5 50.4 82.1

45 46.4 66.7 46.8 50.8 73.0 60.2 64.7 69.7 68.4 70.6 72.1 72.8 72,6 71.0 71.7 70.6 69.4 67.3 65.7 62.5:60.3 57.4 55.9 51.2 82.3

45 44.3 47.6 .60.5.52.0 62.7 76.3 70.4 73.0 71.9 74.1 74.8 76.6 77.5 80.5 80.5 82.1 84.3 83.3 78.4 72.3 65.2 60.8 55.0 50.7 90.8

32 24-16 12/14/93 3-2 V V

49 44.8 45.4 58.7 48.0 53.4 57.2 60.8 62.5 65.6 77.8 68.0 65.8 67.7 68.4 75.4 71.7 70.4 69.7 67.6 65.5 60.3 56.5 55.1 49.8 82.4

DV

33 24-18 12/14/93 3 ‘
34 24-19 12/14/93 3-2V V

45 43.1 45.2 60.1 45.5 58.7 63.0 66.1 70.1 72.7 73.0 71.0 70.3 72.0 72.8 75.6 74.7 72.0 68.9 65.8 64.3 62.4 62.8 61.1 56.4 83.3

35 24-20 12/14/93 3-2 F V L 44 40.6 44.0 43.6 51.4 %6.9 61.8 75.9 68.1 70.2 74.6 77.1 67.4 70.2 73.2 73.2 73.3 71.0 70.9 68.5 65.6 61.5 59.4 56.3 53.7 84.1

39 43.2 63.7 48.0 43.9 57.4 57.3 68.0 71.7 69.2 76.6 72.5 70.3 72.8 73.1 73.3 72.0 69.8 67.7 65.6 62.5 61.0 58.8 56.7 52.6 83.2

36 24-21 12/14/93 3-2 T V

v

37 24-24 12/14/93 3
38 24-26 12/14/93 3-2D V

45 41.7 50.1 57.2 57.3 60.5 67.5 68.6 69.4 68.0 67.0 69.7 70.5 71.7 74.6 72.9 71.8 69.3 68.0 65.9 62.9 60.3 58.0 54.9 52.0 82.0
45 42.7 46.9 47.9 62.0 51.0 61.3 66.0 65.3 73.8 74.1 73.5 70.9 71.9 73.7 73.8 73.4 70.7 68.2 67.3 65.3 62.3 61.5 62.3 56.9 83.3
49 43.1 45.4 47.5 63.8 57.7 66.9 67.5 70.0 71.7 71.6 70.8 72.9 75.3 73.9 74.7 72.2 68.6 69.8 69.8 65.9 62.9 59.3 57.0 57.0 83.5

46 42.6 44.2 73.8 52.4 54.9 73.9 63.2 67.2 64.9 75.2 73.5 76.7 73.4 74.9 73.1 74.8 70.3 69.9 66.6 63.6 60.9 61.4 55.4 53.2 84.7
34 47.4 41.5 51.2 44.5 53.1 62.8 62.3 66.0 73.6 70.5 68.6 70.4 67.8 70.0 71.3 68.9 67.4 66.7 64.9 61.7 57.2 54.8 54.1 50.6 80.5

39 24-27 12/14/93 3-2 T V

40 24-28 12/14/93 3
41 24-29 12/14/93 3-2 V V



anure C-11. Heavy Trucks Upgrade, Non-Controlled Access Roadway
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42 24r30v12/14/93 2-2 v V45 41.3.46.9 59.1.50.7 55.3 57.2 63.3 62.6 77.0 67.1 67.1 68.9 69.0 70.2 67.8 68.1 68.4 67.0 64.6 65.7 58.9 57.9 53. 9 51.3 81.0.
143 24-33 12/14/! 46 53.5 '57.4 46.7 51.85 61.1 59.6 64, .8-79.6_71 4-71.4 0 . +1-64.8-61.1-58:4-58:0-57-3 55.7 62.8"
44 24-34 12/14/93°3 D V43 46.5 48.8 48.6 61.6 55.1 50.1 69.0 68.5 72.4 67.9 71.6 72.4°68.7 70.8 70.8 69.0 68.3 67.3 65.9 61.3 59.6 57.9 56.6 53.4 81.2
. 45 24-35 12/14/93 3- 2D V. 44 41.7 40.8 59.9 53.0 54.4 58.9 62.7 63.2 70.6 78.9 71.8 73.2 70.6 74.0 72.1 72.6 71.3.70.1 70.5 68.8 66.1 60.2 55.4 59.5 84.0
£ 46.24-37 12/14/93 3-2 F V L 48 40.3 58.0 46.0 52.8 55.7 59.5 66.7 70.6 74.1 70.8 68.4 70.1 72.2 72.1 71.1 69.4 67.8 66.1 64.6 61,9 60.1 67.5 60.1 50.9 81.8
- 47 24-38 12/14/93 3-2 F V 36 43.9 60.9 46.6 54.4 59.5 54.7 59.4 62.5 70. .8 70.8 69.0_6 71.3 69.6 68.8 65.7 63.7 59.4 57.2 58.1 54.8 51.0 80.2
48 24-39 12/14/93 3-2 T- V42 43.6 44.6 61.5 82.7 56.0 9.6 62.0 61.8 69.6 77.3 68.2 70.0 71.0 74.2 73.0 70.9 70.0 67.8 65.7 65.1 65.2 61.0 58.8 53.2.82.7
49 24-40 12/14/93.3-2 T V 45 39.1 46.3 52.2 51.6 49.1 61.1 67.2 69.0 68.2 71.0 69.2 70.4 73.1 74.3 72.7 71.8 72.0 67.8 64.0 62.1 59.0 56.4 54.0 50.8 82.1
50 24-41 12/14/93 3-2 T V 38 49.1 41.2 58.8 47.4 60.5 65.4 64.4 67.5 64.6 63.8 66.3 66.7 69.2 69.8 71.2 69.1 67.1 68.2 65.5 63.8 58.7 56.0 52.7 48.1 79.4
. 51 24-43 12/14/93 3-2 T V37 41.3 41.4 62.4 49.4 /60.0 65.3 68.8 70.2 67.3 68.3 69.9 70.5 69.2 70.4 67.0 64.6 64.8 62.4 62.3 61.9 61.5 58.2 80.0.
52 24-44 12/14/93'3 - D V 53 42.0 60.7 48.6 49.8 56.8 63.9 74.7 59.4 63.1 67.0 69.6 73.7 72.3 72.4 71.3 70.2 70.1 66.8 57.9 53.6 49.4 46.8 81.7 L
—— 5372445 12/14/93 3 ~ CH V48 36.8 44.7 57.6 43.7 54.4 60.7 63.1 72.1 68.2 67.5 73.3 68.1 71.4 73.8 72.0 71.7 70.3 67.7 64.8 63.3 60.2 58.2 55.7 54.9 81.8
- 54 24-46 12/14/93 3-2.D. V 48 46.8 49.4 58.5 58.8 57.5 63.1 68.3 67.0 64.1 70.4 67.7 71.2 73.5 72.2 72.7 71.9 70.6 70.9 68.2 65.4 63.9 62.5 58.2 53.5 82.1
— 55 24-47 12/14/93 32v v 41 49.4 49.5 49.9 51.1 56.9 66.9 63.8-65.8 74.4 71.7-69.2 68.6 72.3 71.5 71.0 71.3 70.0 67.1 64.8 63.4 61.6.60.1 57.8 52.1 81.8.
R 56 24.48 12/14/93 3 . D V 43 38.5.39.5 51.8 53.1 51.4 65.7 63.4 63.6 67.5 71.6 71.3 67.4 70.2 70.5 70.9 70.6 67.9 67.0 64.9 61.2 59.5 58.3 54.9 57.9 80.5
. 57 25-3 12/13/93 3-2 V V 51 42.0 56.7 53.2 69.3 57.5 60.7 64.3 62,9 78.0 85.3 82.1 74.8 75.7 79.1 76.3 78.9 79.2 78.8 76.3 73.0 69.0 65.4 63.0 55.8 90.3
58 25-6 12/13/93 3-2 V V 41 41.3 43.7 67.9 49.1 58.2 67.1 59.9 62.6 65.1 65.6 68.0 69.2 71.9 70.9 67.8 67.7 68.6 67.3 64.0 62.5 57.3 53.7 52.1 49.6 79.7
59 25-11 12/13/93 3-2 T V' 60.45,6 45.3 61.8 54.3 63.1 60.8 67.3 66.0 68.6 66.2 80.9 77.3 77.9 77.3 74.5 70.6 70.4 69.1 65.9 65.2 60.4 57.5 56.2 62.5 85.9
" 60 25-12 12/13/93 3 F H L 48 40.6 43.5 '62.6 55.4 57.0 71.0 61.5 67.7 62.3 68.8 67.6 68.0 72.6 71.1 71.7 70.5 68.3.65.5 65.8 63.4 59.2 56.7 54.8 52.8 80.8
61 25-13 12/13/93 3-2. F V L 38 38.5 60.5 51.6 55.1.62.4 60.4 61.4 63.0 67.7 66.3 68.9 70.8 72.4 70.7 70.9 69.4 66.9 66.3 64.8 64.8 60.9 59.5.59.3 56.9 80.3-
62 25-16 12/13/93 2:2'V V - 52 43.2 46.1 46.9 51.4 55,9 60.4 67.8 64.2 70.1 74.4 74.8 73.9 77.1 76.0 74.0 73.3 70.6 68.5 67.6 65.2 61.5 61.2 59.1 54.3 84.4
 63'25-18 12/13/93 3 D V'L 53 40.2 44.8 67,9 53.8 60.7°68.1 61.6 65.8 68.1 71.8 73.2 72.5 72.2 73.0 72.3.72.0 70.7 69.6 68.7 64.6 61.4 59.6 59.6 57.6 82.7
64 25:21 12/13/93 3 F L 37 40.5 54.5 60.3 51.8 57.3 53.959.1 60.3 63.5 60.9 66.3 69.1 66.0 68.1 68.9 69.4 67.6 66.3 62.0 62.2.61.5 55.0 53.8 50.3 78.0
65 25-25 12/13/93 3-2 V V 47 55.0 66.5 49.7 52.7 57.4 59.3 60.6 62.0 62.7 68.8 67.1 70.6 73.6 72.5 70.6 69.0 68.5 67.4 64.8 65.4 61.8 61.2 58.8 56.0 80.8
©66°25-28 12/13/93 3-2 V. 'V 53 49.1'51.4 63.4 58.3 59.968.1 63.9 63.5 66.5 64.1 81.8 69.5 73.9 74.4 69.8 69.1.67.8 66.2 62.0 60.2 57.9 55.9 53.9:50.4 84.3
"67 25-35 12/13/93 3-2 F V L 48 39.1 46.1 53.7 51.2 61.2 62.1 60.9 67.0 65.5 67.2:72.5 71.0 73.4 74.4 72.8°72.2 71.1:70.3 69.2 66.4 63.0 60.8 57.9 57.0 82.4
- 68,25-38 12/13/93 2-2 V V 47 45.4 47.2 52.9 59.1 57.7 61.1 70.1 62.1 65.5 69.1 71.5 70.3 73.2 72.6 72.6 72.7 71.0 69.0 67.3 63.4 59.6 57.4 55.5 50.6 82.0
|60 25-41 12/13/93 3 D V . 42 41.8-64.8 71.9 52.4 63.6 63.1.74.7 73.6 71.8 68.2 69.7 66.9 69.8 72.4 68,1 68.7 68.9 67.8 66.1 64.6 59.4 58.1 57.1 57.4 82.5
70 25-42 12/13/93 3-2 7 V -’50 38.9 62.8 55.8 55.9 65.7 60.2 60.7 65.1 70.1 67.1 69.4 71.4 73.9 77.2 72.6 70.6 69.4 67.4 65.5 64.3 61.7 59.2 62.4 53.7 82.6
71 25-43 12/13/93'3-2 F VL 41 46.3 40.5 65.5 53.6 66.5 62.6 68.6 68.3 67.9 70.4 69.3 69.7 72.0 72.6 71.2 69.6 68.5 69.1 65.6 64.0 60.2 61.1 61.2 55.6 81.5
72 25-45 12/13/93 3-3 T V - 48 45.6 45.7 61.5 53.6 61.7 66:3 65.9 66.3 67.1 70.8 71.3 73.5 75.7 73.2-71.7 70.3 70.3 69.0 69.5 67.9.62.3 59.9 57.7 52.9.82.8
73 25-46 12/13/93 3-3 D V. 48 44.7 30.1 58.5 58.9 60.5 64.4 62.2 61.8 64.6 64.8 66.2 72.6 73.8 74.4.72.9 72.2 71.8 71.1 65.3 65.1 66.3 55.6 52.1 50.2 82.2
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Figure C-12. Heavy Trucks - Downgrade, Non-Controlled Access Roadways

1 3 L
0 .1 2 . 6 L]
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T X XL P~ 5 6 8 0 2 .6 0:-85 1 o0 o0 3 o0 1 5 6 2 S5 5 4 5 3 8 0 X
E L THECD -0 3 0 o0 5.0 00 S5 0 0 0 ©O0 K-K K K K K K K K K K A
12/20/93 3-2 V 57 45.1 48.4 48.8 52.9 54.3 54.9 56.3 57.0 57.9 58.5 61.4 69.2 74.2 72.2 71.2 71.0 70.0 66.6 62.6 59.2 56.5 56.2 49.6 45.0 80.0
12/20/93 3-2 V. V60 40.8 46.8 49.4 59.4 58.1 58.6 60.6 58.2 60.3 62.7 71.2 71.8 71.2 73.3 72.9 71.0 69.1 67.4 65.3 64.1 61.2 59.6 54.6 50.8 81.0
12/20/93 3-2 F V L 59 37.1 46.4 43.7 50.3 53.9 56.4 58.5 59.0 60.0 72.4 66.9 68.5 72.7 72.5 73.5 71.1 68.8 65.1 64.3 60.6 57.4 54.1 50.1 45.8 80.8
12/20/93 3-2 F V U 45 36.5 54.3 43.9 50.8 59.9 54.2 59.0 56.2 54.6 62.6 64.3 64.8 69.1 71.4 69.5 67.7 68.0 64.0 62.2 58.4 55.9 50.8 46.7 43.7 77.7
12/20/93 3-2V V54 39.6 46.1 54.4 50.1 55.7 59.8 57.5 58.6 62.5 61.2 67.4 68.5 70.5 72.2 69.8 69.8 69.6 68.2 65.9 63.6 60.1 59.6 56.7 52.1 79.5
12/20/93 3 D V 56 46.4 51.2 51.1 63.5 57.8 56.5 66.5 60.5 66.1 66.5 65.6 70.0 73.7 73.4 72.7 72.0 70.4 69.9 67.5 64.0 60.1 57.6 53.5 49.5 81.5
12/20/93 3-2 T V55 39.5 43.9 49.9 51.9 53.3 60.2 60.5 55.7 60.8 58.1 73.4 72.1 75.1 74.3 72.8 70.5 68.4 66.0 64.1 60.7 57.2 54.8 50.6 47.1 81.7
12/20/93 3-2 V V - 53 46.4 50.1 51.7 52.8 53.2 56.6 58.4 57.6 60.9 63.7 63.5 69.3 75.6 73.0 70.6 69.2 67.8 66.6 65.3 59.1 56.1 53.1 47.8 44.3 80.3
12/20/93 2-1 V. - 68 48.0 45.8.53.4 57.4 58.4 57.2 55.9 59.8 61.2 60.6 71.6 68.7 72.7 73.2 72.2 71.7 69.2 69.3 69.6 68.8 62.5 60.7 58.7 50.5 81.3
12/20/93 2-2 V 61 42.0 48.0 49.7 50.6 52.8 55.5 60.9 67.2 58.5 58.5 66.7 69.5 73.0 72.2 71.1 69.9 67.5 67.0 67.2.64.6 59.7 57.0 52.7 49.0 80.1
12/20/93 2-2 V 58 40.4 48.6 56.3 54.3 52.8 56.9 58.7 58.3 62.1 67.7 66.9 68.6 71.7 74.7 71.6 70.6 70.2 69.2 69.3 66.5 66.0 66.6 63.9 53.1 81.3
12/20/93 3-3 F. - L 85 42.1 55.2 54.0 69.4 67.8 69.9 72.6 75.8 78.9 85.0 83.8 82.8 81.1 84.5 81.0 81.5 77.1 76.5 73,9 74.8 73.1 71.5 65.3 60.0 92.5
12/20/93 3-2 V. V52 43.7 51.2 54.3 56.2 49.7 54.5 56.4 59.8 59.5 61.8 66.7 67.1 72.6 76.6 75.6 72.3 69.0.66.9 62.7 59.6 55.9 54.1 49.6 44.9 81.7
12/20/93 3-2 V. V64 39.1 49.3 57.4 52.0 56.6 62.2 61.5 59.9 64.1 65.2 68.8 71.7 72.6 76.3 72.7 71.3 69.6 67.9 66.8 63.0.61.1 64.1 53.0 48.4 81.8
12/20/93 3-3 F V L 49 53.7 53.1 44.3 63.1 57.9 67.4 58.2 67.5 74.4 73.7 74.0 73.8 72.2 71.5 73.7 72.4 69.9 66.5 64.9 63.1 60.0 56.7 54.2 48.8 83.2
12/20/93 3-2 V 'V 57 43.7 48.4 51.5 49.9 53.7 54.0 59.6 59.1 56.5 60.8 66.8 67.6 70.4 74.1 73.0 71.8 70.7 67.2 66.5 63.2 61.4 63.4 53.9 49.7 80.6
12/06/93 3 D V U 47 51.6 51.3 63.1 58.7 69.6 81.6 73.8 75.1 73.9 79.3 76.8 76.4 74.5 74.0 73.5 70.9 68.0 66.0 63.6 62.7 60.9 59.2 58.2 54.7 87.1
12/06/93 3-1 V. V 44 38.7 39.9 46.3 55.5 57.5 59.7 66.2 60.8 74.1 71.1 71.3 71.1 74.6 76.3 77.0 72.7 71.5 70.0 68.2 65.4 63.0 60.4 57.4 53.1 84.0
12/06/93 3-2 V V.46 49.5 47.9 45.7 55.7 52.5 56.5 60.4 60.1 64.4 67.2 66.8 69.0 70.5 70.2 69.4 68.1 68.5 68.3 64.2 61.6 55.9 54.7 50.2 45.9 79.0
12/06/93 3-2 V V 58 45.4 55.8 56.7 51.1 58.9 57.1 62.3 64.9 65.8 68.0 71.8 74.3 77.8 75.6 71.4 70.7 71.5 74.3 71.7 73.4 69.1 64.0 60.3 54.0 84.3
12/06/93 3-2 V V 52 38.6 44.3 44.9 51.9 49.7 56.6 59.0 60.7 63.5 67.4 72.8 69.0 70.0 75.1 72.9 69.1 67.7 65.2 62.1 58.9 57.6 55.0 53.8 47.3 80.8
12/06/93 3-2V H 54 44.6 45.2 49.0 53.5 55.1 56.1 59.1 63.8 65.0 70.2 72.0 70.4 70.9 73.4 71,3 68.4 66.7 65.5 63.8 61.4 58.2 56.5 51.5 44.4 80.5
12/06/93 3 T V L 61 47.1 49.7 50.4 53.3 57.6 56.2 59.9 59.8 65.3 70.2 73.6 76.2 74.1 71.0 70.6 69.0 79.0 71.5 64.0 62.3 60.3 55.9 52.5 47.9 83.8
12/06/93 3-2 V V- 47 49.4 45.3 58.7 54.3 56.9 57.1 59.7 59.1 59.6 69.7 69.9 71.0 70.5 70.9 69.6 67.4 67.4 62.8 58.8 56.5 52.9 51.1 48.3 44.9 79.2
12/06/93 3-2 V V 47 47.0 52.8 62.0 55.2 62.6 60.6 60.8 66.4 68.3 70.0 73.8 73.0 74.6 73.9 72.6 76.6 74.5 81.8 78.9 82.8 79.4 76.3 74.5 70.1 89.1
12/06/93 3-2V V 59 38.7 58.1 48.1 51.3 54.8 54.9 61.1 63.3 63.5 70.3 79.8 77.6 75.6 75.2 69.5 68.2 68.0 71.2 71.7 69.6 62.7 62.9 65.3 57.5 84.9
12/06/93 3-2 V. V52 45.6 41.4 49.7 50.7 52.9 55.7 §7.2 61.0 63.5 70.9 71.7. 73.7 73.6 71.6 70.4 69.5 66.1 64.7 61.0 58.7 55.6 51.8 48.8 45.6 80.9
12/06/93 2:2 V V 50 42.0 39.0 47.8 53.2 55.9 55.7 59.8 59.8 62.1 69.6 73.6 76.8 73.7 73.6 69.3 66.8 65.6 64.5 61.9 59.9 55.4 51.7 48.1 44.9 81.9
12/06/93 2:2 V44 43.5 47.0 48.6 53.6 49.5 54.1 57.5 61.6 63.5 70.0 74.6 71.7 72.2 73.3 68.5 67.3 66.7 64.9 64.2 60.9 59.4 59.2 52.2 48.1 80.9
12/06/93 3 T V 52 38.2 40.0 45.6 55.3 70.3 61.3 60.3 65.9 67.5 73.4 74.1 75.2 74.5 73.7 70.7 73.8 71.4 70.6 72.0 69.7 67.7 66.1 68.4 59.7 84.1
12/06/93 3-2 V46 40.2 44.4 53.8 48.4 48.6 60.0 59.9 59.3 62.8 69.1 68.0 72.5 74.1 73.0 70.2 69.4 65.9 64.0 60.9 58.5 57.8 54.2 52.5 47.2 80.5
12/06/93 2-2 H 52 48.2 42.4 50.9 56.0 54.0 58.2 62.3 59.7 63.0 65.1 66.5 73.9 73.5 72.6 68.5 68.0 65.6 62.9 60.7 56.3 54.1 50.7 47.1 44.6 80.0
12/06/93 2-2 V V 47 48.9 42.6 50.9 53.7 56.8 56.7 60.3 64.7 64.3 65.8 70.4 71.4 72.8 73.4 69.3 68.2 66.8 64.5 63.1 64.7 63.1 59.5 53.5 48.2 80.4
12/06/93 2-2 V V 58 46.3 41.9 49.2 51.5 54.8 56.1 61.9 62.8 64.6 65.5 72.2 72.2 73.5 74.0 74.0 70.6 67.9 65.5 63.4 59.3 56.1 56.1 49.1 46.0 81.5
11/30/93 3-2 V V 42 45.3 43.7 53.1 57.7 64.9 67.1 62.0 68.0 67.1 71.3 68.5 65.4 69.3 66.6 65.8 65.8 64.5 62.2 60.3 58.4 57.0 56.2 52.7 49.2 78.7
11/30/93 3-2 D V 41 44.3 42.9 52.4 54.4 56.0 54.8 60.8 59.0 61.0 67.2 66.1 67.6 68.1 65.4 65.6 67.8 64.9 61.9 59.5 56.2 51.7 48.8 44.6 41.8 76.6
11/30/93 3-2 V. V32 44.7 48.1 64.8 50.6 53.3 61.5 62.5 61.5 71.9 60.6 64.5 68.8 64.8 67.7 71.4 66.0 65.4 62.8 60.0 62.0 59.8 59.3 55.5 55.1 78.6
11/30/93 3-2 V. V 35 43.8 40.3 56.5 48.7 53.5 66.0 54.7 57.0 58.0 60.8 64.0 65.1 64.5 62.8 65.5 65.0 64.2 65.2 63.3 60.7 57.5 57.0 53.3 59.9 75.6
11/30/93 3-2 V V- 35 40.4 44.1 56.9 55.0 58.3 58.4 56.1 56.6 63.3 76.3 66.4 64.5 70.5 69.4 70.4 71.7 69.3 65.7 63.7 64.1 58.7 54.7 51.5 48.1 80.8
11/30/93 3-2 F VU 38 39.2 42.5 48.4 51.2 56.0 52.5 56.1 55.9 60.8 65.8 68.0 64.8 66.0 63.4 64.0 64.5 63.8 58.8 57.8 57.1 50.5 48.3 44.5 42.7 75.0
11/30/93 3-2 V V 40 37.9 42.2 43.2 49.0 54.5 58.9 63.8 59.7 78.5 80.8 57.4 60.7 64.1 64.0 61.9 64.1 61.9 58.3 55.8 51.8 50.7 47.1 44.4 42.9 83.2



Fl ure C-12. Heavy Trucks - Downg fade Non-Controlled Access Roadways

~ (Continued)
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42 41.5 41.8 42.7 50.1 8.2 58.8 82.5 63.5 69.2 63.8 63.8 64.1 64.6 68.1 68.2 68.3 65.6 66.2 64.4 62.0 60.1 57.0 52.8 50.4 77.6
© 34 40.4 42.4 45.7 47.8 54.6.58.9 56.5 58.0 72.4 65.3 63.5 65.2 66.3 63.8 62.4 63.3 60.7 58.2 55.0 52.7 50.0 47.3 43.9 41.4 76.2

e v

42 20-20 11/30/93 3

4 20.22 11/30/93 3

7-45.8 -43.7 83.0°

0.5 42.2 49.0 50.9 56.7 52.2 52.7 55.4 58.3 82.3 67.6 64.6 68.0 64.0 64.9- 63.3 62.3 61.4-58.2 55.5 52.5 52
33 42.1 45.1 50.0 49.0.58.0 59.6 73.1 66.7 64.4 70.2 67.2 66.8 65.5 66.6 64.5 63.3 62.4 60.0 58.0' 54.6 51.8 48.7 45.6 45.6 78.3.

45 20-26 11/30/93 2-1 V. V

)

- 46 2927 11/30/93 3-2 0 V

3.5 59.3 $8.2 66.2 62.3 75.9 65.2 64.3 68.2 66.1 64.6 63.2 59.8 54.6 50.8 50.1 45.1 43.2 78.5

42 44.5 45.5 48.5 $7.7 59.1 60.1 66.4 65.2 67.2 67.0 69.9 73.8 72.3 69.5 76.6 73.4 71.9 68.8 69.5 62.7 60.7 56.0 49.6 45.9 82.6

40 38.8 41.5 52.3 56.6 57.0 54.

47 29-31 11/30/93 3-2 FS V

48.29-33 11/30/93

44 43.4 44.6 64.9 48.4 57.1 59.8 59.6 57.7 64.6 64.9 70.8 75.5 69.8 69.3 66.7 65.7 63.9 60.9 59.6 57.5 54.5 52.0 55.2 45.8 79.7

38 40.5 48.1 51.6 52.8 84.3 55.1 58.6 §9.2 61.0 59.4 72.3 64.0 63.9 67.5 64.7 63.6 63.3 59.0 57.8 52.5 49.5 46.7 43.2 41.6 76.2

49 29-37 11/30/93 3-2V ' V.

50 29-42 11/30/93 3-2V V'
-51.29-48 11/30/93 3-2 T" V.

39 38.1 45.6 49.0 53.6 55.4 51.9 61.1 60.7 61.9 69.5 68.5 62.7 63.5 62.0 61.3 62.6 60.8 61.1 58.6 55.8 .61.6 50.3 45.3 44.6 75.5
" 47 38.9 41.0 54.1 49.4 54.7 56.6 57.4 58.9 66.6 67.4 81.9 76.5 66.7 71.7 68.9 65.6 64.4 63.2 63.0 61.5 57.4 62.5 48.9 46.1 84.0

22— 7“_.,:* e

36 43.6 44.5 52.1 53.5 57.2 60.7 57.8 59.9 58.2 62.5 64.7 63.1 66.6 63.4 63.0 64.1 63.1 57.2 56.3 53.8 50.9 49.3 44.4 42.0 74.1

52 29-48 11/30/93 3-2 T -V

4.62.8.73.1.65.1 64.3 66.8-64.0 65.3-64.9-66.1-67.6 62.9 61.8 61-3-60

.50 11/30/93.3 G V- 32 41.9 39.7 67.3 44.6 54.4.72.7 56.4.

.. 5329

=4 797

9-57.8-54

‘84 20-51 11/30/93 3-2 F V U 36 39.7 53.3 51.8 56.7 55.2 59.3 60.1 61.2 63.9 69.1 63.7 69.7 69.2 67.0 66.7 67.4 68.6 68.8 67.0 66.5 63.2 59.6 59.5 56.7 79.0

.8 68.3 65.1 62.7 60.0 58.3 54.9 51.7 48.5 80.2
.8 67,7 64.6 61.4 59.6 56.7 54.0-51.0 46.5 79.2

70
D.V L 43 45.4 51.8 77.0.60.9 65.0 70.4 63.8 65.0 66.2 69.7 64.7 66.1 68.9 70.7 71.0 70.6 70.7 68.6 67.8 65.2 62.3 60.6 57.8 58.3 82.3

»1
-1

671
2 70.

3.7 71.
8.4 71.

168
2 es.

47 49.4 47.1 49.2 54.7 3.8 $3.7 64.3 59.3 59.1 65.0 62.6 68.9 72.8 70.6 70.2 68.9 67.8 64.6 62.9 61.9 58.8 57.9 59.9 53.4 79.1
98 8.1 1 . , 3.7 ° o8.1 88
1°70.

v
v
v

> a

_ '12/02/93 3
‘56 30-2 12/02/93 2-2

;

55 30-1

121

57-30-3 12/02/93 4
. 58 30-4 12/02/93 4

.5'70.2 70.2 69.7 66.8 '64.4 62.3 59.2 56.9 56.1 54.2 55.2 81.4

170

49 49.5 48.7 60.7 55.1 56.1 58.5 67.9 67.4 66.8 77.6 65.5 67

v

59 30-6 12/02/93 4
. 60 30-9 12/02/93 3
61 30-12 12/02/93 3

39 45.5 49.2 71.8 54.2 52.7 64.4 55.8 67.4 71.9 64.9 70.9 64.6 68.2 69.9 69.8 66.0 64.4 64.1 61.5 59.9 57.5 54.8 55.1 52.8 79.9

D V.L 38 42,6 41.7 49,6 50.0 54.0 57.1 58.6 63.2 70.9 66.3 63.9 65.1 68.4 69.6 68.9 69.4 67.2 64.6 64.6 60.9 58.1 59.8 53.0 49.1 78.6

v.

44 47.1 55.6 35.7 57.4 62.9.50.0 65.1 64.8 67.7 75.7 69.6 66.6 72.6 71.4 69.9 71.6 68.2 67.1 65.8 61.0 59.5 55.9 54.8 51.5 81.5

oDV

62 30-17 12/02/93 4
63 30-20 12/02/93 3-2T V

37 48.8 45.0 51.6 57.2 59.5 60.1 63.7 62.3 70.0 61.6 66.4 67.8 69.6 70.5 69.7 70.3 70.0 66.3 63.5 62.3 59.9 60.8 56.4 49.6 79.5 .

. 52 44.3 50.8 50.8 60.8 60.7 63.5 70.1 69.6 69.6 72.3 69.9 71.1 71.3 74.5 72.3 71.7.69.1 66.1 64.0 60.9 58.0 59

1 52.7 47.3 82.2

64 30-23 12/02/933-2 D V

65 30-24 12/02/93 4

‘D H'L 40 43.2 50.6 65.2 67.9 61.3 68.6 66.8 71.8 75.0 74.8 84.0 84.2 86.6 90.2 87.5 62,9 84.1 82.7 88.5 84.0 84.7 83.0 78.7 72.0 96.9

.7 66.6 67.6 66.3 69.7 67.4 68.9 62.1 62.7 59.5 52.9 80.4

37 46.5 60.1 48.7 53.6 61.8 60.1 64.9 66.2 75.5 62.3 62.3 66.4 67.8 68

66 30-26 12/02/93 3-2 T v

1 69.8 69

.9 73.2 73.0 67.9 68.9 68.6 63.8 60.0 64.1 54.4 50.0 81.4

.41 41.9 43.7 51.3 55.6 56.0 56.0 54.9 57.6 63.7 60.5 66.0 68.0 68.8 71.4 71.2 69.5 67.8 66.1 63

D V.L 43 40.5 49.3 51.8 58,7 57.7 60.8 62.1 65.3 65.1 75.2 64.3 65

67 30-27 .12/02/93 3 v
' 68 30-29 12/02/93 3-2D V

.1 60

7

5 56.5 54.4 50.8 45.6 78.

0 56.3 54.7 81.4

54 42.8 45.2 51.6 57.8 56.0 59.3 65.0 63.8 64.9 61.8 64.7 77.7 69.8 71.6 70.6 70.6 68.6 65.9 63.3 60.7 59.5 59

69 30-32 12/02/93 3-2 T V .

D V L 44'41.5.43.7 68.0 56.9 58.9 71.7 60.4 67.3 69.0 62.6 66.2 68.3 70.4 72.5 70.1 67.6 66.3 65.2 64.1 60.8 59.5 58.3 55.3 53.2 80.3

D VL 50 50.6 48.4 64.5 59.2 76.3 65.2 67.4 63.5 66.3 63.9 62.8 66.

70 30-35 12/02/93 3

2 68.3 74.4 75.0 68.8 66.9 65.8 65.3 62.1 58.6 57.2 53.9 55.0 82.0

71 30-37 12/02/93 3.
72 30-38 12/02/93 3
73 30-44 12/02/93 4

4.73.4 72.9 71.5 77.5 71.3 69.8 67.7 63.6 59.9 56,2 52.8 50.2 82.6

42 45.1 42.7 55.5 54.1 60.5 66.7 63.3 68.8 66.5 65.6 69.2 67.¢

| 84 45.7 46.7 51.3 54.5 57.8 55.5 37.7 63.4 64.7 71.0 69.8 69

GV

v 8 67.9 68.8 69.6 68.5 68.2 64.8 63.6 64.1 67.0 61.7 59.0 52.1 79.6

T

42 49.9 51.2 56.6 53.5 54.7 58.2 61.6 57.7 67.9 64.7 60.8 63

74 30-49 12/02/93 3-2V V
75 30-53 12/02/93 3-2 V V

17..7

9.6_68.0_67.2 65.1 63.2 60.6.57.2 52.2 48.043.5 77
2.70.0 73.0 71.8 71.5 69.4 67.0 66.3 62.2 60.7 58.6 55.3 51.2 80.9

.4 66.8 70.0

46 46.7 49.4 61.1 54.0 56.1 60.6 66.2 66.6 63.6 70.7 68.2 70. 3 3
D VL 39 48.2 49.5 63.2 63.5 63.3 66.6 60.9 64.7 65.1 64.9 69.3 68.2 68.2 70.5 67.9 68.4 70.6 70.6 71.4 71.6 66.8 64.3 59.1 52.6 81.1

76°30-54 12/02/93 3

40 -42.2 46.3 48.9 58.6 55.2 60.0 58.8 .61.3 62.6 59.6 65.9 71.4 71.1 71.0-72.5 70.6 69.6 66.8 64.6 61.5 58.6 55.6 52.2 46.2 80.0

77 30-56 12/02/93 3-2D V
78 30-58 12/02/93 3-2 T V

46 43.6 42.0 50.6'52.1 55.9 59.7 65.7 62.3 62.2 62.5 68.3 66.8 70.4 73.6 71.3 71.0 69.2 67.2 63.3 60.2 57.4 59.0 51.0 46.0 80.0

42 44.2 43.8 49.8 49.5 55.4 57.0 59.4 60.7 58.6 66.2 61.6 64.8 68.9 70.0 69.6 66.5 65.4 64.8 66.1 63.6 58.9 55.6 50.1 46.2 77.6 -

79 30-59 12/02/93 3-2V V
'80 30-60 12/02/93 3

47 44.3 45.6 52.2 74.4 59.3 61.8 76.1 72.3 69.3 75.7 70.7 70.1 70.9 72.0 72.6 72.4 70.2 69.0 69.1 68.1.66.9 67.3 64.7 62.4 84.3

"




i







PR o L S









