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by Peter Kopac

Examining a few commonly believed half-truths may help materials, structural, and pavements
engineers develop sound and effective quality assurance programs.

Sometimes when people hear or read an idea often enough, it becomes accepted as fact and
ingrained as a self-evident truth. Invariably, these notions are passed on to others, and soon no one
guestions them any more. "Man was not meant to fly" was accepted as fact for centuries. But
because a few people did not accept that belief, they developed an important means of
transportation.

Part art and part science, the discipline of quality assurance for highway construction abounds with
half-truths, myths, and misconceptions. These myths typically originate from well-meaning sources.
Some myths serve a worthy function by simplifying the difficult to make it more understandable.
However, on the negative side, myths:

« May be partly true, but not all of the time, so they can lead to an incomplete understanding of
important concepts

* Encourage decision making as a seat-of-the-pants approach rather than one based on facts and
data

* Leave a narrow, rigid impression that stifles creativity

https://www.fhwa.dot.gov/construction/pubs/hif07012/03.cfm - Reprinted from Public Roads, May/June 2005.
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Material selection
considerations:

» Testing new materials

« Testing new applications

» Testing new maintenance
scenarios

« Constructability

e Minimizing protection
requirements

* Minimizing neighborhood
disturbance / Opening street to
traffic earlier

* Lowering project cost
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6" POROUS ASPHALT

9" GRAVEL BASE COURSE <&
(ASTM NO. 57)
GRAVEL RESERVOIR
COURSE, WHERE
REQUIRED® (ASTM NO. 57)

*SEE SEACLIFF AVE PROFILES ON Gl SUBGRADE GEOTEXTILE FOR SOIL SEPARATION

DRAWINGS FOR LOCATIONS IN WHICH
THIS ADDITIONAL GRAVEL LAYER IS
REQUIRED. SEE GI DRAWINGS FOR
THICKNESS OF GRAVEL LAYER.
POROUS ASPHALT SECTION E E )
NTS

SOIL W37 M KEY (TYF]

GEOTEXTILE FABRE FOR S0IL

SEPARATION AMD TO PREVENT SCOUR,
KEY IN AT UPSTREAM CHECKDAW. &
EXTEMD 3 FEET FROM HIMGE POINT PROFILE. SL=0% (SEE )

CHECKDAM /A

SCALE 1=
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FLUSH EOGES

KEY
.
COWNSTRUCT 27 THICK ACWS EEEIGS nmﬁ%
POROUS ASPHALT
_\ /
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POROLS ASPHAL
SECTION PER DETAIL

2/R=3.1

ol
\GEETEI‘HLE FOR S0IL SEFARATION
EXTEMD TO S0TTOW OF

PERMEAELE PAVEMENT BAsE

SEACLIFF TYPICAL SECTION
PAVEMENT AT CONCRETE BAND /3
NS =

3-1/2" THICK CONCRETE SIDEWALK
(WHERE EXISTING LANDSCAPING CR
OCCUR, RESTORE

ANY DANAGET
LANDECAPING DR PAVERS AS NCIDENTAL
WORK)

" WIDE CONCRETE CURE

SAWCUT AT FIRST SCORE
LHE, TP UMD

FOROUS ASFHALT

EXCAVATE, HACKFILL, AND COMPACT UF
T THE BOTTOM OF THE NEW CONCRETE
s st 5 e v ()

2/R=3.1

GEOTEXTILE FOR SO0IL SEPARATION

SUBGRADE BOTIOM OF CURB TO BE AT
LEVEL OF THE LOWER OF THE
GRAVEL EASE COURSE OR GRAVEL
RESERWOR COURSE (WHERE
OCCURS),

PORQUS ASPHAIT AT COMCRETE CURB
NTS
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TRAFFIC LOADING ASSUMPT IONS:

S
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SFPUC Design
Parameters

—— BT | v | peocorom
EQUIVALENT SINGLE AXLE LOADS" 2,000,000 40,000 B0
TRAFFIC INDEX {TI)™ 10 6.5 4
* SEE AASHTO GUIDE FOR DESIGN OF PAVEMENT STRUCTURES FOR DEFINITIONS
= SEE CALTRANS HIGHWAY DESIGN MANUAL FOR DEFINITIONS

SUBGRADE ASSUMPTIONS:

DESIGN ASSUMPTION GOOD SOILS POOR SOILS
EFFECTIVE ROADBED SOIL RESILIENT MODULUS, M (PSI" 6,800 3,700
CALIFORNIA R-VALUE = 333 15.6
DRAINAGE COEFFICIENT, m” 1.15 0.75
LAYER COEFFICIENT, a7 FOR OPEN GRADED AGGRE GATE BASE (0.08
* SEE AASHTO GUIDE FOR DESIGN OF PAVEMENT STRUCTURES FOR DEFINITIONS
= SEE CALTRANS HIGHWAY DESIGN MANUAL FOR DEFINITIONS
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TABLE 1. GENERAL PAVEMENT STRUCTURAL DESIGN ASSUMPTIONS:

MODERATE

LIGHT

DESIGN ASSUMPTION VEMIGUL AR VEHIGULAR PEDESTRIAN
TRAFFIC

TRAFFIC SPECTRUM MINOR ARTERIAL | RESIDENTIAL RESIDENTIAL

TRUCKS PER DAY (2-WAY) UPON INSTALLATION 500 o 1

TRAFFIC GROWTH RATE PER YEAR 2% 2% 2%

DESIGN LIFE (YRS) @ 30 15

EQUIVALENT SINGLE AXLE LOADS® 2,000,000 40,000 800

TRAFFIC INDEX™ 10 6.5 4
SERVICEABILITY AND RELIABILITY

DESIGN SFRVICEABILITY LOSS”. APSI . s o s

(PRESENT SERVICEABILITY INDEX)

RELIABILITY® an, 5% 50%

* SEE AASHTO GUIDE FOR DESIGN OF PAVEMENT STRUCTURES FOR DEFINITIONS

* SEE CALTRANS HIGHWAY DESIGN MANUAL FOR DEFINITIONS

TABLE 2. SUBGRADE ASSUMPTIONS:

DESIGN ASSUMPTION GOOD SOILS POOR SOILS

EFFECTIVE ROADBED SOIL RESILIENT MODULUS, M 4 (PSI) 6,800 3,700

CALIFORNIA RVALUE™ 233 15.6

ORAINAGE COEFFICIENT, m " 118 0.5

LAYER COEFFICIENT, a* FOR OPEN GRADED AGGREGATE BASE

* SEE AASHTO GUIDE FOR DESIGH OF PAVEMENT STRUCTURES FOR DEFINITIONS

** SEE CALTRANS HIGHMAY DESIGN MANUAL FOR DEFINITIONS

TABLE 3. PERVIOUS CONCRETE ASSUMPTIONS:

PARAMETER VALUE
MODULLS OF RUPTURE [FLEXURAL STRENGTH) ara
EDGE SUPPORT YES

TABLE 4. POROUS ASPHALT ASSUMPTIONS:

PARAMETER VALUE
LAYER COEFFICIENT 040
STANDARD DEVIATION 045

TABLE 5. PERMEABLE UNIT PAVER ASSUMPTIONS:

PARAMETER VALUE

LAYER COEFFICIENT .44

STANDARD DEVIATION 045
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Pervious Pavement
Design Guidance

October 2013

California Department of Transportation
Division of Design

Office of Storm Water Management
1120 N Street

Sacramento, California
http:liwww dot ca.govihqloppdistormwir

T-rhnnlng Program is an
integrated national effort
improve the long lerm

pedmnwe and cost

and fastor tochnalogy
innervabon. The: program was

procedures and olher looks for
use in asphalt pavement
matarials selection, mixdure
design, lesting, construchion
and quality control

FHWA-HIF-15-009

Apel 2015

Porous Asphalt Pavements
with Stone Reservoirs

This Technical Brief pravides an overviow af the banafits,
lmitations and applications of porous asphail pavements with
stone reserveirs, C for design and s
well as mantenance, are discussod.

Introduction
Porous asphalt with a
ifurctional low imp peneat (LID) which
integrates ecological and environmental goals for a site with land
development goals, reducing the net epvironmental umpact for a
peoject Mot anly do they provide 3 trong pavement surface for
parking. walkways, trails, animads_ﬂrymdumdwmm
and treat ranoff With design and i
parous asphalt p provide a cost ive solution for
in i friendly way. Asa
mwthymmepmduabﬂlwmbmeS
Protection A (EPA) and many staie agencies
(EPA n.d ; PDEP 2004; NJDEP 2004),

Figure 1: Typical porous asphalt pavement with stone
Peservoin cross seclion
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TRANSPORTATION RESEARCH RECORD 1154

Porous Pavement for Control of
Highway Runoff in Arizona:

Performance to Date

MustagQuE HossaIN, LARRY A, ScofFreLp, anp W. R. MEIER, Jr.

Rt
of the project were  Getermine the comsir
Sy pesrmscs o pace s 1 8 drainage sptem and
u u and 3 dsser s i,

‘e and the storape ane
siorage capscity of the pavement

mmm The

subbase and trench drain system has been underutilined. If 2

ks ot i e g ek e i
Visual otiscrvation during fain storms.

<ot t sttt of e porous pavement section does oot

include sheen flow, which provides n marked difference in stripe

driving as compared with comventional pavement. Mu-meter skid
test results for the porous pavement scction are comparnble with
tho avernents (cont rial tests con-

‘praded s

umususl presence of moisture was detceted i any layer of the
pavement system. The subgrade moisture conent has achieved
cquilibrium and less fhan oplimum moisture conient detcrmingd
during the design proces

Paved surfaces increase runoff andovesload the existing sewer
systems if altermative drainage i not pravided. Rainfall is the
only source of surface runoff in the Phocnix area. Typical
summer storms have high intensity and shorl duration, whereas
typicsl winter storms have low intensity but longer duration
(£.2). This creates 4 large volume of runoff requiring costly
highway drainage systems. Up to 35 percent of the total cust
of highway consirustion projests in Arizona's uiban ures is
expended on drainage strutures (7). [n an atiempt o reduce
the need for exiensive drainage sysioms, porous pevements
hive been suggested as un lternative to conventional pave-
ment (£.5). The busic concept of porous pavement design is

that in addition o carrying traffic, the porous pavement will
alse serve s a drainage system by absorbing and storing storm
waters and dissipating them into the ground. In 198 the
Arizona Department of Transportation {ADOT) eonstructed
2 3500 domg poros prvement experimental test section on
an urban highway. The objectives of the project were to de-
termine the constructibility and subsequent performance of

in an urban area and & desert environmeat

PROJECT LOCATION AND LAYOUT

‘The test section & located in the three northbound lanes of
State Route (SR) 87 {Arizonz Avenue) hetween Station 105
+ 00 and 140 + 00 in the city of Chandler between Elliot
a8 Warner roads. Chandler is a rapidly growing ind dével:
oping suburban city appruximately 20 mi sontheast of Phoe-

R iy e by D AR 1

nix af
Mk,.

uwmdmm

30,000 Figure 1 ﬂ‘mws the \iywn of the
Wu\n pavement section and the contro] scction
DESIGN CONSIDERATIONS

Poruos Pavement Scction

mmmwnhmﬂdﬁﬁ

.wmm. the AASIITO (6) design equaion to carry the
raffic louding of 2,270,653 single-uwxle, equivalent 18-
uu Ioads for a 20-year design period (7).

A woven filter fabirie was placed for separation of the sub-
bise and subgrade, The open-graded layers of the pavement
draininto rench at the cdge of the pavement, which is filled
with open-graded agarcgute. The water from the drsinsge

hot-mix asphal fete, 6 i, of ’i.

M. Hossain, Deparumem of Civil hrwmnru. Scaton Hal, Kansas
State Llnwu-\y‘ Manhatian, Kans. 665062003, L. A. Scofield. Ar-
isona Tramsportation Research Center, College of Enginesring and
Applied Sciences, Arizomn State University, Tempe, Atit. 49287,
WOR. Meier, I, Western Techasloges, Inc., 311 1. Broudway
Rand, Phoenis, Ariz. 8507

trench. was expected to dus\pau: into the grownd. An alter-

native
scction 43  hackup in The event of Gailurs of the designed
experimental drainage system. The pavement structure de-
signed was found to have adequate water-holding capacity to
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6. POROUS ASPHALT IS A
GOOD PRODUCT FOR
LOCAL ROADS, PARKING
LOTS AND TRAILS.

Conclusions of Final Report for SR-87
project:

= “The porous pavement test section
has performed satisfactorily for five
ears. Although a slight decrease in
he infiltration rate has occurred,
both the infiltration rate and the
storage capacity are above the design

values.

“Visual observation during rain
storm has shown that the surface of
the porous pavement section does
not include sheet flow. This provides
a marked difference in stripe
delineation and pavement glare
during night time inclement weather
driving compared to conventional

Myth #2 - Porous asphalt will rut under traffic loads. PvEment
= Truth -

The structural strength of flexible pavements comes primarily from the
supporting roadway section, not the asphalt.

Cahill Associates experience confirms that the deeper pavement sections H .
generally result in a more durable pavement. Excerpts from presentatlon by
Further, A Caltrans study performed in 1989 on the structural value of open M ark A_ Pal mer’ P_ E . LE E D AP

graded asphalt-treated base and open graded asphalt concrete pavement

concluded that these materials would be assigned the same structural C|ty Eng | neer’ C|ty Of P uyal | u p

strength value as their dense graded counter parts.
ODOT has also concluded in their design guidelines that open graded asphalt J un 17, 20 15

will be given the same structural value as dense graded asphalt.

Previous mix designs did not call for enough compaction, would have resulted
in rutting

Washingt rmwater Center lJune 17, 2015

11
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CITY OF PUYALLUP
PROJECTS

8th Ave NW LID Retrofit

- Converted 100% impervious=>100%
Pervious

« Porous Asphalt Street

+ Pervious concrete sidewalk (south side)

+ Permeable Paver sidewalk (north side)

«  ROW rain gardens

CITY OF PUYALLUP
PROJECTS

Excerpts from presentation by: 8% Ave NW LID Retrofit

M ark A. Pal mer’ P. E y L E E D AP : : - gg:—tf::fd 100% impervious=>100%
City Engineer, City of Puyallup Y + Porous Asphalt Street

J un 1 7 2 O 1 5 £ - Pervious concrete sidewalk (south side)

+ Permeable Paver sidewalk (north side)

«  ROW rain gardens

12



NO - Because porous
asphalt isn’t City
standard rigid
pavement.
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SECTION 207
CONCRETE BASE

207.01 GENERAL. - The Cnntractor' shall construct concrete base
where and as shown on the plans, 6 inches thick unless otherwise
specified

http://sfpublicworks.org/sites/default/files/Part2-StreetsAndHighways.pdf (the “Orange Book”)

A minimum pavement section of two (2) inches of asphalt concrete
wearing surface over six (6) inches of concrete for residential streets or
two (2) inches of asphalt concrete wearing surface over eight (8) inches of
concrete for arterials. For streets with grade of over 15%, the pavement
section shall be concrete. Any alternative pavement section shall be
submitted to the City Engineer for review and approval.

http://sfpublicworks.org/services/street-dedication-and-acceptance

14


http://sfpublicworks.org/sites/default/files/Part2-StreetsAndHighways.pdf
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No basis of design, or design parameters exist to support
the rigid pavement standard. Therefore, the City’s rigid
pavement standard is a MYTH.

Myths:

 May be partly true, but not all of the time, so they can lead to an
incomplete understanding of important concepts

* Encourage decision making as a seat-of-the-pants approach rather
than one based on facts and data

» Leave a narrow, rigid impression that stifles creativity

https://www.fhwa.dot.gov/construction/pubs/hif07012/03.cfm - Reprinted from Public Roads, May/June 2005.

15


https://www.fhwa.dot.gov/construction/pubs/hif07012/03.cfm

Examples

http://www.sfgate.com/bayarea/article
/Bay-Area-SF-sinkhole-historic-
photos-10928799.php#photo-
12352979

of the Myth

San Francisco

Water

Sewer
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Develop a permeable paving support group similar to the Green
Infrastructure Leadership Exchange http://giexchange.org/

This group could help municipalities facing barriers to permeable
pavement acceptance and implementation by:

1.
2.
3.

Providing industry, political, inter-agency and public support
Assisting with data collection and sharing

Creating access to case studies and precedent research
documenting performance and lessons learned

Developing effective, collaborative, industry wide
communications efforts

Normalizing and developing standards, guidance, policies and
regulations

Helping to cultivate effective partnerships and champions at
the local, regional and national level

Advancing the economic viability of permeable pavement
implementation and maintenance

Increase access to high level education and training for public
practitioners and the private sector

17
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Thank You

Mike Adamow
madamow @sfwater.org
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