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Bike Paths

aka......Shared Use Paths (Rail Trails, Greenway Trails, Waterfront Paths, Side Paths)
Multi-Use Paths
All Purpose Paths
Bikeways

Shared Use Paths are multi-use paths designed primarily for use by
bicyclists and pedestrians, including those with disabilities, for
transportation and recreation purposes. Shared use paths are physically
separated from motor vehicle traffic by an open space or barrier.



Topics Presented:

= Bike Path Design
* Design resources

= Bjke Path Construction
* |ssue(s) affecting pavement performance
e Recommended solutions

" Low Volume Asphalt Concrete for Bike Paths



702 Shared Use Paths

702.1 General
702 1.1 Accessibility Requirements for Shared Use Paths

702.2 Elements of Design
F02.2.1 Width and Clearance ... 7-2
702.2.2 Shared Use Paths Adjacent to Roadways (Sidepaths)
702 2.3 Design Speed
F02.2 4 Honzontal Allgnment 7-5
70225 Cross Slope
F02.2.6 Grade
702 2.7 Stopping Sight Distance
702 2.8 Surface Structure
702.2.9 Bndges and Underpasses

7023 Shared Use Path Intersection Design
702 .31 Design of Mid-Block Crossings
702 3.2 Sidepath Intersection Design
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AASHTO - Guide for the Development of Bicycle Facilities, 4th Edition
e
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g¢ lor the Bevelopmant of

Original Version 1999
Current Version 2012

200 pages + figures & tables
February 2013 Errata
February 2017 Errata



FHWA Shared-Use Path Level of Service Calculator, A Users Guide

e e

R'S GUIDE
= July 2006

= This document describes how to use a
new method to analyze the quality of
service provided by shared-use paths of
various widths that accommodate
various travel mode splits

= Considers widths from 8-20 ft.




FHWA

NACTO

-National Association of City Transportation Officials
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PLANNING AND DESIGN GUIDE
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' Ohio Bike & Pedestrian Program

Design

Desigring pedesirian and bicycle facilties requires an urdorstanding of the surmounding comtext and the needs of tha
communty. Taking & context sersitve spproach to understand the surrounding ausrent and future end uses EARLY In the
plnning and prefiminery engineering stages is kay to constructing a successhul project. Many of the Metropolkan Planning
Organtzations (MPOz) 'n CHo have adopred bicyce and padestran plans that dentidy needs within ther planning regon.

Many MPOs or cities have ad d polides that req projects to consder bicyce and podestrian accommadations when
mnpmmwawmmwmnnaummwmwmwlmwm-mwm
2005 Palicy on Accommodating ﬂwcwhwmmmmmmammahm Fadities.

CE - Exarnpt Projects: The construction of bicyche lanes and -n lks, shared-use paths, and

fad|ities, smal pass sheltors, ta faciities or vehides in crder o mau them accaszble for ederly and

hanﬂrq;podwmns[le construction of a bike path an an existing jons af certain highways 25 bike

routes, panting of exsting paved shouders as bike lanes, ADA ramps, efc. | are now corsidered CE ~Exemgs projects
that ne new dsturbance will oocur,

If you are recelving federa funding and/or 0OOT Is reviewng your project, bicyce and padestrian faciities must conform
to the standards in the *ollowing marua's:

« ODOT's Location and Design Manual
* The Ohlo Manual on Uniform Traffic Control Devices
« The 2012 AASHTO Guide for the Development of Bicyde Facllities.

In 2013 The FHWA Released Guidance on Pedestrian ard Blioyce Design Flexbidty (read document below)
The gudance refers to: NACTO Urban Bikeway Design Guide

The 2005 ODOT Design Guid, v and y Based Bioyce Faciities are no ‘icnger being appliad to
projects. The Office of Raadway mwrmms«vusummrgmummanmmDugr Marusl in spring of
2013 to indude a chapter an Sicycle Fadlities.

Certain designs such as bike boves and sgnaks are considered experimental and permitted by FHWA pravided a ‘ocal
communty conforms 1o the requirements. The State of Ohio has receved Interim Approva’ for the use of green pavement
markings for bke anes within Intersections and/or confict points. Cick heve for more information on experimental and
Imerim appraved boyde fadities.
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Bike Path Construction: Common Issues Affecting Bike Path Performance

= Soft Subgrade
= Poor Drainage

= Thin or Weak Pavement Structure

Observable Distress:

= Edge Cracking

* |rregular Settlement => Raveling/cracking/disintegration due to standing water
or perpetually wet pavement or subgrade conditions

= Age related oxidation and fatigue cracking
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Design/Construction Recommendations to improve performance:
= Consider conducting a sub-surface investigation
" [tem 204 — Subgrade Compaction & Proof Rolling
" [tem 304 — Aggregate Base; 6” preferred, 4” acceptable
= Extend aggregate base 6-12” beyond edges of bike path asphalt
" |nspect subgrade preparation and aggregate placement to ensure a
uniform depth of aggregate base is placed full width. Avoid thin edges

that will result in reduced support and potential edge failure

= Consider specifying granular material(s), geotextile fabrics and geogrids
for undercuts in soft, weak or wet areas



Design/Construction Recommendations (continued):

= |nstall path above curb/roadway to help with drainage and reduce
runoff across the path

Paving Operation:
= Consider smaller trucks or lighter loads for asphalt concrete delivery
= Consider load limits for distributor if tack coat is specified
= Consider including a plan note advising the contractor that he may
encounter soft(er) subgrade conditions when constructing the bike path.

State that the contractor shall be responsible for providing an
appropriate paver, trucks and rollers suitable for those conditions



= When circumstances require paving over soft subgrades, consider
placement of one lift of asphalt concrete surface course instead of
separate intermediate and surface course lifts

= Bike path pavement looks better if concrete curb ramps can be installed

first so that paving can be pulled away from ramps. This approach also
prevents concrete ramps from cracking.

Generally Not Recommended:
ltem 206 — Subgrade Stabilization

= Rarely used
= Costly

" |mpractical for most bike path projects



LATERAL LATERAL
CLEARANCE CLEARANCE

4 JFT SR s Sihas 1/4" /61 EXISTING
EXISTING oits / Al (MIN) GROUND
S —— ey iy

MATCH EX,

MATCH EX.
ELEVATION ELEVATION

ITEM 448 — 1 1/4" ASPHALT CONCRETE, SURFACE COURSE, TYPE 1, PG64~22, MEDIUM TRAFFIC

ITEM 448 — 1 3/4" ASPHALT CONCRETE, INTERMEDIATE COURSE, TYPE 2, PG64—22, MEDIUM TRAFFIC
ITEM 304 — 6" AGGREGATE BASE

ITEM 204 - SUBGRADE COMPACTION

ITEM 859 ~ SEEDING & MULCHING AS PER PLAN

ITEM 653 — 3" MIN. PULVERIZED TOPSOIL, FURNISHED AND PLACED, AS PER PLAN OR APPROVED EQUAL

MULTI— PATH — TYPICAL CROWNED SECTION
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Low Volume Asphalt Concrete for Bike Paths

What Attributes do we want for Low Volume Asphalt Concrete?

= Resilient (self-healing, less brittle, improved crack resistance, slower
oxidation)

" Places consistently with uniform texture and is segregation resistant
" Low permeability is desired

= Aesthetically positive to the owner/agency and user



How do we achieve those attributes?

= Softer binders
= Higher binder content
" Finer aggregate gradation

= Polymer binders
e Resistant to cracking (fatigue and thermal)
e Resistant to moisture damage (stripping, raveling)
e Durability = reduced maintenance effort/costs
* Extends service life of pavement (2-5 yrs/5-10 yrs)



Misc. Pavement Design Issues:

= [tem 408 Prime Coat
* |tem 407 Tack Coat (0.40 gal/sy or fog spray)
= Assuming 3 inch Bike Path Pavement

e 1% “Intermediate /1 % ” Surface

e 2” Intermediate /1” Surface
e 3” Surface



Item 424 - Fine Graded Polymer Asphalt Concrete, Type A
= Recipe mix (for light or medium traffic applications)
= Blend of sands w/ 8.5% polymer modified asphalt binder (PG 76-22M)

= Silicon dioxide requirement on the fine agg. ensures good skid
resistance

=" Highest polymer dosage used in today’s market enhances mix
toughness, stability, and longevity

= 5/8"” < thickness < 1”






Cuy-82, Broadview Hts.
2003



Cuy-21, Brecksville
2007 Project
2012 Picture




Item 424 - Fine Graded Polymer Asphalt Concrete, Type B

= Volumetric mix design (typ. for medium or heavy traffic)

= Y-inch max. sized coarse agg. and sand particles w/ min. polymer
binder content of 6.4% (PG 76-22M)

= Silicon dioxide requirement on the fine agg. ensures good skid
resistance

= One of the highest polymer dosages used in today’s market enhances
mix toughness, stability, and longevity

= 10% RAP permitted

m 31" <thickness<1x”
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Gea-306, ODOT D-12
2009 Project
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Smoothseal - Ohio DOT's Fine-
Graded Polymer Asphalt Concrete
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Technical Bulletin: Smoaths=al, (J00T, ltem 424, Fine Graded
Folymer Asphatt Concrete) Overlays For
Use As Preventive Maintenance Surface
Treatments - a . assa

General

Fimcerd emphasis an prevertve maimenmos e s manner as olfee
baw epchios akng o pivesan and  wih  addsional
atmants that ara darsbk, kg asting, ati X
Adcuringes of 80 ssphak ovriay ted se &
roventie maintenance iratmorn
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Thinlay Asphalt Concrete

= Volumetric Mix Design

" One Specification with 4 mixes designed for various traffic levels

= %” (6.3 mm) max. nominal aggregate size

= Minimum Total Binder 6.6% For LT and ULT Mixes; 6.4% for MED Mix
" PG 58-28 for LT Mix; PG 52-28 for ULT Mix; PG 64-22 for MED Mix

» 3" <thickness < 1”



Application

ULT

<2500 <500

>1500 250-1499 <250 <25

4to l-inch % to l-inch 34 to l-inch %4 to l-inch




Traffic:

Gradation:

Fine agg. (passing no. 8)
proportions:

Coarse agg. angularity:
RAP (max %):
RAP Preparation:

Virgin Binder (min.):

Total Binder (min):

Virgin Binder (type):

Composition
HT MED LT ULT

6.3 mm (1/4-inch) Maximum Nominal Aggregate Size

Blend
Blend 50/50
65/35h (95%
(95% mech.  >50% nat. >50% nat.
crush/nat. sd. sd.

sd.)

mec.
crush/nat.
sd.)
90% mech.  90% mech.
Crushed Crushed
25 25 25 25
ODOT Method 2 (extended) RAP, Table 401.04-2, 100%
pass 9/16-inch sieve

5.2 5.2 5.2 5.2

per 703.05 per 703.05

6.4 6.4 6.6 6.6
70-22M 64-22 58-28 52-28



CR-51, Ottawa County
Village of Genoa

Genoa Clay Center Road
Kokosing Construction
PG 64-22

7/21/17




ASD 60, ODOT D- 3

Shelly & Sands» Inc
PG 58-28
8/;1'5_/.1-:7‘_- % ".;‘
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Wayne-539, ODOT D-3
Shelly & Sands, Inc.

PG 52-28

8/18/17
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Technical Bulletin: Thinlays For Us= As Pavement Praservation
Surfaca Treatments - et

General

Tre roghiensd imeesst In pavement pressnaton
(akn, prwenniion mankcancs | has soeciee bolng
for pavement frestmends that are durabre, long
lisstng, abk b0 be taced i Ihin byens, aod won !
braak 1he Badgee. A UGatment devaped speclicaly
for the-purposa and for use 0 J%o s Thiday Asphal
Concrels. An asptal concrele traptment designed
somafically for tvn i (Y-inch, minisum) plecsmarnt,
Trinloy Asphait Concrede was deveioped for o 0
pavermen! presarvalion  on sruchuraly  sound
SavRments Tt are srowing S of aging, ceidation
or minor sutface dsntegration.

1 Paeing Thivay Asprat

Tre ssedfcations for Thinkay Asprat Conorote ane
basad upon the axders e Ctio expernencs witn other
Mo N sEphak conerdte materals induding 404,
Smootraoal (ltom £24, Fne Gradod Potyver Aaghat
Cuncriie) and 404.VT,

Tren owerays, Pave commonty been Used ey
POGVSIING Manmenance Sutacs teatwants. Thise
overiays can cost offoctiyely prosoct and prosense the
unelying savement Shuclioe 1 e same mareer
as oo satacs woatments, and with addtional
advartages,

Advartages ol an @pnall oy wed s &
PIvEment precerzaton insimert am:

= Longor We wih atendant lower anruoizoed cost
(). befter cost eflachvensss)

* Sscahar, prodding @ higher lawed o wser
servicoabity (2. commixrt) han other treatma s

e, l»c;:nnnmenmwwm
apity

The reszon for pavemenl pressrvalion garing
Aoeglance is wary Smpe - 1 provicdes e
oppodunity for axderded pavoment sutface Ho af a
cost tal i affordable. Wheo o Thinay = spechiad,
1he driving pulic socaas the addisonal banefit of &
smooth and quiket nde that is fypical of asghat
pove=ents. Ao anusced costs Indicate ol
asphall concrate teatwents wied & pavement
prosenation stategios are among the most cost
efiacive bastments.

Description of Candidate Projects
Pavemerts suttable for o sarfacs trestment Thinay
whow Be foloeing distiw s

= Dy boking, Tony” pavements taf are porow or

permeabie;

Pracsweioncti ol bunve Sagan fo il
Pavemonts wifh exorsve cracking too fine for
crack meaing: or

Paverrtacty with cucling of S surdacs ko
matens e for crack sealing sone.

Sutlatsle candctaln propcin wil b 1O urrspared
structral (latigue) damoge and will have sulickent
mmarng shuctral capacty © bt the expecied |fe
of the pavemert prosevalion wal=enl. Repidly
deteriaring projects are nof oot condidates for
povemen greservolon o3 the mapidy declining
nonthin =y b Indcrive of slrudun Pasguscy,
Thinkyy should be wsed wherowe  pavement
presavation = the cbpctve of a Pestment. § should
be pracnd on struduraly scund prseriects el uiw
o bing only surface disiress. Raveing and minor
crocking dae to coedaton are the ypes of detresses
forwiich & Thinkay is B ly suthd

It significant uting exists (>3 inch} n a canddate
povoment the csuse must be determined and

THINLAY ASPHALT CONCRETE
September 19, 2017

Naten tn Deaignera:

THIKLAY ASFHALT OONCRETE i & pavemest proseryalion matenal The THINLAY specilication wis developed
for v o all draffic bone raming from inderssie baghaony o o pavmre el b velome il oo, i
o vale-competitive aliemative o chip seating and microsurfacing all the white providing a superion driving
enparhimes, A THINLAY pavoment swrface is smasoth, <limincres w e of loawss stone chips, sl s quict and
compleiely reusable mo new asphalt pavement
THIKLAY ASFHALT CONCRETE is & misdsim 30 -inch ik wphall ovcrlay Sl preserves & pavement by comecting
miinor srface difresses, provides inoreased pavement srenpth thai resits pavemend {aigne
mmpoves el prodike s diver saliety, (Note A variabie-lepih mlemediale aness b reconmendad whee geofile or
ST ar easive |
THIKLAY ASFHALT CONCRETE is nonproprssiary and can be formished by any ssphali prodicer. THINLAY s
prashucal as cither s hos mix asphali or wamn mex asphedd proshct,
THIKLAY ALT CONCRETE has been desigmed w be nich in asphalt binder, fine-tesnmed with a tght sarface
i wseal s lighoer talTic sppiieation requive 2 sofler grad: aphall bisdes (PSS -28) and
apgrepate to be natural sand. Thas facilitates sttaining ms dense ility, and
i s Sl mis perfionnance on rafTic
prasiheays where ouodation and cracking are the primory pav dlistrosaes,
To emsure longevity and flexibiiny on the lightest mafficked madwars the specification inroduces Paformance Cirsded
2-2E An oft menseenal positive atirbaode of seals amd cibier colil asphais ireabmen it oo =i asphalt
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SS 823 — Light Traffic Asphalt Mixture Composition Requirements

" |tem 823 — Asphalt Concrete Surface Course, Type 1, (448)
" |tem 823 — Asphalt Concrete Intermediate Course, Type 1, (448)
" |tem 823 — Asphalt Concrete Intermediate Course, Type 2, (448)

" PG 64-22 binder
= 35 blow design = higher binder content; + 0.2-0.3% typ. => 6.0-6.4%
" Gradation; surface % “ max, but, slightly finer than 441 Type 1

= 1”<thickness < 1%”; typical thickness = 1 %4”
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Item 441 - Asphalt Concrete Surface Course, Type 1, (448)

= Volumetric Mix Design

= Designed for Medium Traffic, i.e. 50 blow mix

= % ““max. aggregate

= Asphalt Binder: PG 64-22 at 5.8-10.0%; Typ. 5.8-6.1%
= 1” <thickness< 1% ”; typical thickness=1% “

= QOr...one 3” lift when paving over soft subgrades

" |tem 441 — Asphalt Concrete Intermediate Course, Type 2, (448)
" Typ.placed at1 % ” (min); but can be placed at 2"+



Pavement
Design

The Ohio Department of Transportation

STATE OF OMIO
DEPARTMENT OF TRANSPORTATION

SUPPLEMENT SPECIFICATION 523
LIGHT TRAFFIC ASPHALT MIXTUREX COMPOSITION REQUIREMENTS

July 18,2004

523,01 Descriptien

823,02 Compesitien

82300 Basis of Payment

82001 Description, This spnecilivaion inchades compondiiog nequiresmets far asgalt
mintures o be applied in Mgt tmflic spptications sl m parking lots, drdveways, bike patss
i nther progents not sypieal of Ol Dogatiwnt of Toanspoctation work. The requinemsnts of
A0, A4 T, and 448 gy, exoept us imadiied below.

2N C . Campose the mixtue 1o meet the following requiresents. Uw &

22 for alk eotiraes. Itofier to A4 00 fior all other ceguainetments,
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FLEXIBLE PAVEMENTS OF OHIO
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qualizy asphalt pavement consuructon.
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AOEAHOTMIX (10 Qo) ©16. 7072000, 6147014000 (Fax|
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Technical Bulletin: porous Aspnhalt Pavement, sy ouwemn i)

Introduction

Poeoun SphAl Pavamants a being used
W auce e akinate wlom water oot
fom parkig ts and clhes such fackites. A
poroun asphall pavemont w corsiraded
over & alone-llled rosorvak t collect and
wlora atoom water and %o dkow & o Kt
nte the noll betwean rminfaks. Whore low
sel permpatily s ool condaive 1o
nfimation, o simier design oan be used as
& deterson fackity or an exfitrmion solton
Wt Shern potitants rom the fest Nosh ard
Impraves the wator auality of the unoff
Thoan desgrs oan oauce poluson and
raploce mponsive dolemion and eatment
aciiion. Pooun pavemect syslons  ae
mpidy gainng favor with dealgnem  pedd
oguinion s an sconomical approach o
nlmm Wk manageeed for sumakatin o

Irpact deveropeant, A the NPOLS
mnﬂl foguimments have become more
widely apgricable, If has become nocossary
Tt enmlapars Sed Mo INnavetke means
of complonoe. Porous penimect systemn
e commenly bakg used s pad of &
strwtngy 1o cbtsn Leacerstyp lor Lrergy
g Bvdroomental  Design  (LEKDR)
cornaation for g bulding  profects
At benelt of porous pamment for
PG Wth 8 T abeunoo of ponded water
on ho paromenct daing and afer rasnfall
Paons rever have 10 o) 0 A pusde
et

Wrda doterpon Besing afe ofnn used o
colect ord slow the rate of nenofl frem the
mpecmoatin - matocos  of oo and
paverments and ar ofloctve, they mauire
addbonal  lana Lapecaly  on e

covelopment sk, addmoosd land my rot
b avallatie o may b probsbitvely
wapenalve. Tha porus pavementyochane
bod desion may be the wolution 1o the
peoblam.

Figum 1 Pabing Facity of the Manstiod
Ant Corter, Riotvard County, Ot

The Porous Pavemeet’  concept  was
COnGahmd ¥ Iha Fraenih Instise Research
Laborstorien 0 1000 and wee developed
Ware wded & granl from  the LS
Cvdionmectn Protection  Agency dureg
1070 acd AOT1. Aftar the final mpoet an the
Propart wim Issuod, Kemont in 1he concegd
pomptod  Gomund  Thelon  and  Lesle
Flouing Howe 10 popess & Book aboul s
dovelopmant 1hal inchaded A ceslgn gude
e pubscation,

patiisnnd by the Feank

1070, The Boak & ot of prnt; B, s sl
vl i soem tochnkeal [Evanen and an-
line 12} The Ohk Department of Natueal
Hosoucon has ceveioped o comprobersive
Gude for e use of porous  Asphak
pavement, i s oortarea In the ODNKR,
Ravonfer and Land Develcoment Maaval

Porous Asphalt

e » Susdumataty o |'rmees Ascbul

P urocs seg el Jarermat i w DG Laend 1O It e F WIS ede IETT e bet
] ey pertory) bot Wt titme auch Seites A Sorous aaphed pwerard
1 o iec over i adiri Wied Peanrvise 0 Cofect Mt Wi wte sabed
Wg S wiow S e Evale A0 S sal Earimatnt riendade OF iguaw 1] WTitw drw
S Tl Ny TS SOt Yee 3 B R, u MTEW Geaty can Lu Uset
o Owlettnm Aesty 1w weialion setudsm Sl (s podutents Yo B
Nrad fhawts ment rgraves e wider sasily of S et 1liaas Shoecrme co
odiam Pty bon wed) nglaon axpariene Oaetbon wed! besdmarr Ll

Fmace parsurvary syuberms arw gy parseyg e el cesajres W
MaAAlare ae wn sToeaTice! st ) sbory wiae iraenseperrarl bor
e sdze r kowstrment denviopameed. Ao e NITDES el recuteemarns
Iaave trecorma marw Wiy eiieasn § R bacotme 1meocaanry Buad
Dewadopaes i mots tnovetes mesn oF corrgisece | onus paevsersend
wadarrm wrw creramndy et wase! s prer] of 8 sleakegy b obtes Laaaderatagn
tor Lraegy ardd Lrnanasrerisd Dy (CLELV) oeficebon e e tuatiy
s

Porpus Asphalt Pavemsnt Resources
From the Nationw Aschal! NMevemeot Asvocmtorn

Moo L ST

Sie pagw desipr Seocfrare oo Aadted Vel 4S-300
Do Anphuet Tassrranl”, u pressriaiion Sy Ratt Huieen Drecir of
Eigmearing Nademad Asgtudl seoemsnd Asccsiion

From the Ot Uscartrmact of Neturs! Hescurces: viiosalo on B
aagy, cmakuiion & mesbereece of Cummetie SRIng ralernax Ten foul
b Chagpleor 2, Seecion 211 o Bhe Dy Dsspuetrmend of Nukow! Huscormss
Hatrawior & Land Dwvatrgsristd Matwss!

Froe e Usiversity of Bew Merganhes Slormmster Cwster:

Ut Soeth-atanis i Mrus b | | ieraar: it M08 atesy
Seats S V000G

Wrvee IAavissiatsw Lstebt s [urisss Neverrsels

Ettrmi sl Adapton Be O oW linpees

From 18e Freshan it | e oncnel e e
ewsiopaet By Theesen wra! MHowe

From the onescts Avstatt evenant Axsecaden

Thee Shorggo Uik Waineted! Noomgutrant Cimermain in Minmecos b imemlonng B srow ened s condisd
it of oo porous asphuel mlansecioos n Rotbarsatew. NN Sas Be Slencie Uit Awendiee! o Sastued

[mrranry Bhuety” setiche i MOAA teewvaseder ke moew eikemabon

From the N wesment Asscoshon o :

e Axguel Se Slorrssler Matcerrment [Ta Ml At Sat Dt Lots Serpmend 8 joserdaism By (ay
Porpeon, 'S Heterg Swecar for B Aaghed Vevsimen Assocetis of Gragon on D e of porcs pessmsel




Conclusion:

1) Bike Path Design
= Refer to AASHTO - Guide for the Development of Bicycle Facilities, 4th Edition
= See ODOT Internet Planning Site for additional information and links

2) Construction
= Extend 304 aggregate 6-12” beyond limits of bike path pavement and inspect for
uniform depth
= Adjust equipment, methods and materials when paving over soft subgrades



Conclusion:

3) Low Volume Asphalt Concrete

= |ntermediate Course
= |tem 823 — Asphalt Concrete Intermediate Course, Type 2, (448)
= |tem 441 — Asphalt Concrete Intermediate Course, Type 2, (448)

= Surface Course
" [tem 424 - Fine Graded Polymer Asphalt Concrete, Type A
" [tem 424 — Fine Graded Polymer Asphalt Concrete, Type B
= |tem 690 — Thinlay Asphalt Concrete, Type (ULT, LT, MED), (448)
= |tem 823 — Asphalt Concrete Surface Course, Type 1, (448)
= |tem 441 — Asphalt Concrete Surface Course, Type 1, (448)

" |tem Special — Porous Asphalt Pavement
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