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ESTIMATED PAYEMENT CUTSURClURGE FEEs FOR A.RTERL4L lIIGIIWAYAND

~.JC4L STREETS BASED ON AN AssUMED AFFECTED PAVEMENT WIDTH OF

12 FEETAND 18 FEETREsPECI1VELY

Speci:6cally at the request of the City of Anaheim. an estimated pavemem

all surcbarge fee (EPCSF) based on an assumed affected 12 foot lane

width is calC'dued below for anerial highway streets. 1hc esrimmd fees

limd arc ca1adami based em the mcrbodology used in the "Esrimawf Pavc:n=t

Cat Smt:batge Fcc fer the City of Anaheim, Califtmria, Ar=ia1 Highway and

Loca1 Str=zs-, December 8, 1994, rcpcn However, an afF=ctcd pav=:ncm width

of 12 fI=t is used ra%bc:r thaD an affected wid:d1 of33 fa::t.

EPCSFpt!1' IineDlft = Value of&d:lcedLife • Ana Affected

1 Lineal Foot

and,

Area Affeeud

so,

- Pavement W"uith Affeeud - Lineal Feet Cut

Area Affected

Area Affected

Therefore.

- 12ft- 1ft

- l2SF
- J.JJ SY

EPCSFpt!1' linealft -

EPCSFper linealft -

$7.70/ sr. 1.33 Sf
1 I..ir&uzJ FOOl

S10.24
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The following table lists estimated pavement cut surcharge fees for

paveme-r ~m less than 1 year old up to less than 20 years old. in one

year incn:mem.s, based on the ca1cula:ion methodology used above:

-------------



City of Anahc:jm CA
Public Waries Depanmcm
Dc=nQc:r 8, 1994
Page 3

ESTIMATED PAVEMENT CUT SURCHARGE FEEs FOR ARTERIAL HIGHWAY

STREETS IN THE Crn" OF ANAHEIM, CALut'ORNIA BASED ON AN AsSUMED

AFFECTED PAVEMENT Wmm OF 12 FEET

Pavement Age

I
Ute Reduction IValue of Reduced Ute EPCSF

(Years) (Y..,.» (SlSYl ($ Def Unal Foot)

<1 I 4.50 7.70 10.24

<2 I 4.zT 7.30 9.71

<3 I 4.05 8.93 9.22

q I 3.82 8.53 8.68

<5 I 3.80 I 6.16 8.19

<8 I 3.37 I 5~7e 7.86

<7 I 3.15 I 5.39 7.17

<8 I 2.92 4.e9 6.64

<9 I 2.70 4.82 8.14

<10 I 2.47 I 4.22 5.61

<11 I 2.25 3.85 5.12

<12 I 2.02 3.45 4.59

<13 I 1.80 I 3.08 4.10

<14 I 1.57 I 2.8S 3.56

<15 I 1.35 2.31 3.07

<16 I 1.12 I 1.92 2.55

<17 I 0.90 1.54 2.05

<18 I 0.67 1.15 1.53

<19 I 0.45 I 0.77 1.02

<20 I 0.22 I 0.38 0.51
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Specifically at the request of the City of Anaheim. an estimated pavemc:m

cut surcharge fee (EPCSF) based on an assumed affected b~If pavemem

width of 18 feet is caJcnlared below for local streetS:

EPCSFper linetzJft ...

so,

Value ofR4dz.teedLife - Area Affected
J LiMtzl Foot

PavemmJ W"uith Effeew:J - Lineal Feet Cut

- 18ft· 1ft

- 18SE'

- 2sr

EPCSFper linetzJft ..

EPCSFper linealft ...

$4.49/ sr- 2 SY
J Lineal Foot

$8.98

The following table lists estimated paveme:ct cut surcharge fees for

paveme:ms from less than 1 year old up to less than 35 years old. in one

year inc::re:mems. based on the calculation methodology used above:
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ESTIMATED PAVEMENT cur SURCHARGE FEEs FOR LOCAL STREETS IN

THE C'IIT OFA.~, CALIFORNIA BASED ON AN ASSUMED AFFECTED

PAVEMENT Wmm OF 18 FEET

Pavement Age I Ufw Reduction IValue of Reduced Ute EPCSF

(Years) (YearsI ISlSYl (S per Una' Foot )

<1 I 7.87 I 4.~ 8.98

<2 I 7.50' I 4.35 8.70

<3 I 7.42 I 4.23 8.48

d I 7.20
,

4.10 8.20

<5 I 6.97 I 3.97 7.94

<e I 6.74 I 3.&4 7.68

<7 I 6.52 I 3.72 7.44

<8 I 6.29 I 3.58 7.18

<9 I 6.07 I 3.48 6.92

<10 I 5.&4 I 3.33 6.58

<11 I 5.e2 I 3.20 6.~

<12 I 5.40 I 3.08 8.16

<13 I 5.17 I 2.95 5.90

<14 I 4.95 I 2.82 5.64

<15 I 4.72 I 2.6; 5.38

<1e I 4.50 I 2.57 5.14

<11 I 4.27 I 2.43 4.86

<1! I 4.05 I 2.31 4.82
.

<19 I 3.52 I 2.18 4.3e

<20 I 3.60 I 2.05 4.10

<21 I 3.37 I 1.92 3.84

<22 I 3.15 I 1.80 3.60

<23 I 2.92 I 1.66 3.32

<24 I 2.70 I 1.54 3.08

<2S I 2.47 I 1.41 2.152
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<2e I 2.2S I 1.28 2.se

<1:i I 2.02 I 1.15 2.30
..

j ,
<28 1.80 1.03 2.06

<29 I 1.57 I o.s; 1.78

<30 I 1.35 I 0.77 1.54

<31 I 1.12 I 0.54 1.28

<32 I 0.80 I 0.51 1.02

<33
,

0.57 I 0.38 0.78

<W I • 0.<&5 I 0.2e 0.52

<35 I 0.22 I 0.13 03
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Introduction

This report discusses the rcs'Ults of aD iIIvestigatior: co~duc:e::: by
ERES International, Inc. (E1), for the City of PhoeIllX, to a.u~ the
effe~.s of utility cut patching cn the pavements' life span, a.l'1d
performance. Flfty street sections, each approximately one half mile
long. were selected from the Ciry Center. Two adjacent 150 f.
pavement units were sele:ted from each sections where one of the
units had utility cut patches while the adjacent unit did not. The
sur..ace condition was q'Uantified using the Pavement Condition
Index (PC!) method. The struetmal adequacy of the patched and
nOD-patched pavement, was evaluated using a FaIliDg-Weight
Detleaometer (FVt'D). PavemeDt dcflecticDS were measured imide,
and outside the patches. Based cn the available data, a cost analysis
was conducted., tc q1JlU1tify the rehabilitatiOD cost mC".:trred by the
city, due to utility cut patching.
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Chapter 1: Pavement Distress Condition
Survey and Deflection Testing

Tnis chapte~ presents the results of the pave:::::e::! distress :c::dit:o::
survey and c1efle~ion testing conc1u~ed to c1ete:-:::line :..~c ==::: c:
utility cut patching on pavement perior:nance anc S::"UC':1.::-a!

adequacy. Toe pavement distress condition su:-vey ~'ClS pe:-::::-:::e=
using the Pave:::l:nt Condition Index (PC!) method. Tne PC
decrease over time was used to measure the difference in
perior.nance be~ee:: utility patchee and non-patched pave:::e::ts.
Deflection testing was condueted using the Falling-Weight
Defleetometer (FVID). The maximum deflection under a
normaliz:d load of 9000 IbC was used to compare the StructUral
adequacy of the utility patched and noo-patched pavements. A
pavement is structUrally adequate if it is able to carry traffic safely
for the design penoe.

The pC! and FVlD testing procedures are briefly cesenae:! below
and tile results presented..

Pavement Condition Index Rating Procedure

The Pavement Condition Index (PC!) survey method '\WS developed
by the US. A:!my Corps of Engineers to provide a systematic
method of measw.ng pavement distresses and quantifying their
effect on pavement pedorman:e. The pC! is a numerical indicator
of the pavement condition which ranges from 0 to 100 with 100
being excellent. The PC! is computed based 00 the amount and
scvctity of the pave:::lent's existing distress. For flccble pavcme:lts,
nineteen (19) distresses have been identiDed. Curves have been
developed, refle:::ing the relative effe~..s of each distrCS3 CD the
quality and strUctural integrity of the pav::nent aDd the surface
operational condition. The number of penalty pOints assoc:ated with
the type and seventy of each distress, are called deduct values.
Figure 1 summar.zes the pC! rating procedure, while the detailed
procedure and actual chans are available through the U.s. A~
Corps of E:'lgine::-s, CERL Technical Report M-294 (Ref 1).

2
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Selecting and Surveying Representative Test Sections
The PC: survey was designed to provide a paired eX?e~_-=e:1: cf PC
values for patc::ec vs. non-patched pave:::e:1:S. Elcve;: (1:) s:re::s
were sele::ed at random fre::: the center t."le ci:y of Phoe:-..::c. Eac::
street was divided intO one or more 300 it. sections. Two adjace=::
150 to.. pavement unitS were sele::ed from each sectior.; c::e of .~:

units has utility curb patching and the other did no~

The de:ailed results of the pC! survey are presentee in A;:pencL'"( A.
:and suI::."Uanzed in Table 1. Inherent in the PO procedure the fae:
that patches, regardless of their quality, are points of discontinui:y in
the pave:::ent st.~eture. Planes of weakness, and soil disrurbance
are created at the patch edges due to the cutting action. Usually,
proper compaction to restore the lost density is not obtained for
reasons such as: 1) lack of cperienced operators, 2) inadequate
compaction machines, 3) inadequate soil moisture etc...
Consequently, pavements are penalized based on the pate:: seve:iry
level (e.g. a good patch is rated low severity).

Analysis of the PCI Survey Results
rA pavement may be considered failed., wheD it can no longer be
ecpnomically maintained without the need for major rehabilitation,
sucb as an overlay. -Considering that a typical pavement design Iiie
is 20 years, the se~.icns were grouped into families, patched and
non-patched, having an age of 20 yean or less. The analysis
revealed that. for the non-patched areas, a terminal PCI of 69 is
obtained at the age of 20 yean (see Figure 2). However, the
patched se~.ions would be expected to attain such a value in about
1~.5 years, therefore shonening the expected pavement life by 4.5
yean (see Figure 3). Therefore, to maintain the pavement in
economic condition, rehabilitative measures must be unde:-:akcI1
when the PO reac..'es the value of 69 which is 20 years for non
patched, and 15.5 years for utility patcbed pave:nents. .A.llowing to,e
pave:nent to deteriorate beyond this PC! value, would result in a
rapid Inc:'easc in restoration costs. This concept is illustrated in
Figure 4, adopted from the repon published by the American Public
Work ksociation (Ref 2).

Individual se~jons PC! values are crescntcd in Table 1. It can be
seen that, in general, the patched se~Jor.s had lower PCI wlucs.
T!lis diffe:enee is more evident when compared to the ave:-age PO

3
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per street for the patched and non-patche:: se:~icns. ::.~:8 :.:l.S:.
the pC! values for the patcned are:u were as ::lU::: as :: ;::::::::.s
lower than the non-pat~he::j (see Table 2 &. F:g-~r: 5), :.'i:r:::.'
indicating a faster de:::iorarior: :-ate.

Deflection Testing and .Analysis of Results

The paveme:n defJe::ions were measured usin~ an FaUi::g-We:~1.
Deflectome:e:. Tne F\VD is a non-destructive testing tnac:ane. 
capable of delivering an impulse load, similar in magnitude anc
duration to a moving truck wheel load. Tn:: pavement's de!je:~i:::ns

are measured using seven velocity transduce~ one of which is
located in the center of the load plate (See Figure 6). The
operation is contrOlled by an on-board compute:" and the data are
stored on a magnetic tape.

Tnree load levels were used at each test location, 6,000, 9,000, a.,d
15,000 Ibs. and. the 9,000 Ibf. load was selected as the design load.
The testing was peno:-rned in the wheel path (i.e., 18" to 24" from
the edge of the pavement) at approximately 25 ft. intervals a=?t
where patches were encountere::' 10 such a case, five locations were
tested, two on the outside boundaries of the patch (PVE), twO on
the inside edges (PAE), and one in the middle of the patch (PA),
(see Figure 1). Detailed NDT data are presented in Appendixes B
andC.
The measured deflections are indicative of th~pavemcntstrength
with lower deflections reflecting a stronger structUre. Note that,
while bearing in mind the variability in materials and construction, a
certain degree of uniformity in the measured deflections is desired,
indicating a uniform foundation support for any future srrength=:ting
by overlays. GeDe:ally, patches have a dire::: effect on this
uniformity, since they are consider:::: points of discontinuity, with
adve:'3e effe::-..s on future pavement penormance. It is doubtful that,
even with a strUctural overlay, the discontinuity effects will be
corrected. It is impossible in this case :0 quantify the exa:~ effe::s
of the patches sinc: they are a function of the patchs' type and size,
age relative to the pavement, material used, construction procedure,
climate, etc-_

The strUc:nJral indicator for the purpose of this analysis, was the
maximum defle:tion under the ioad plate (Do). Tnis measure is

4



capable of providing an assessment of the pavement strc::g"....: an:
the appmemate re:naining life. A1J inc:-ease in the mag:ur-.1d: c: :.:::
~eflections is coupled with aD increase in the c:itical S::"alr.5 a.."'lC
s~c.s in the pavement's layers, resulting in an aceeJe:ated fa:::g"~:

failure. Hence, the use of s:rue:u:ally designed ove:-lays to red..:::
the deflcetions, and extend the life of the pave:::en:.

The data analysis of the deflection data indicated that, on the
average, the defledons within and around the patenec a::as were
about 25% greater than the non-patched sections (see Tabie .3 a:1C
Figure 8).

5
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Chapter 2: Overlay Design Requirements

Tne overlay thickness require:::le:us for cae:: section was de~=:=.z::e=

using the Asphalt Institute method (MS-l7)(Ref J; 70. 1.'1e sake of
comparison, ti'Jcknesses were deter:mned for both. patched anc non
patched sections. The maximum de!le:tions produced at the 9000
Ibs. load level were used as input to the desigr.. Othe: required
input are:

1. Tn: seasonal adjustment factor, whieh is the ratio of the
dene:~ion taken during the most critical time of the year to that
measured at the time of testing. Considering the time of the
testing (April, 1990), and the minimal variation in seasons in the
Phoenix area, a factor of 1.0 was used.

2. The temperature adjustment factor, used to normalize the
measured de!le:tions to 7O"F. Tne mean S-day temperature was
obtain frOIn the '"Phoenix Water Conservation & Resources
Division" whi:h was used to calculate the adjustment fae:tor for
each test se:-..ior..

3. Traffic c:ounu for the tested sections, obtained from the City of
Phoenix, along with a rough estimate of the percent truclc using
the streets. For dezign purposes, it was assumed that 10% of the
traffic is tr'.1cks, and the traffic growth fae:ter is 2%.

4. PaV::Dent layers thicknesses for each section; 'for the most part
were available or reasonably estimated based on information
supplied by the City of Phoenix personnel.

The design defle:-..ion used in the analysis is computed using the
relation:

;'
I
t
I

where
x = Mean pavement deflection, mils..
S = Standard deviation of deflections, mils..
C = Seasonal adjustment fa~or,

F = Temperature adjustment factor.

A comput::"i:ed ve:sion of the Asphalt Institute method (MS-17),

6
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0'-4, was utili:ed to expedite the desigll process. Tne resulu are
shown in Table 4, where it c:al1 be seen that, on t."e ave:-age, t.'e
patched sections required about an extra lV. in. of overlay re:a~

to their nen-patchec couIIterparu. The reportee 3IISWe:"S reD::: a
20 year design period.

7



Chapter 3: Cost ~alysis

Based on the restJlu obtainee in chapter:' and conside:"i~g :..":.:
dire~ and indire~ casu assoc::ated v.ith an overlay, a cos~ analysis
was prepared. Such casu will incltJde manhole and sewe: alig::--=e~:

and ClJrb replace::lent. This approach asstJmes that ne
reconstrUction will be ne~ssary if the PCI is kept above 69 ...:rii:r:-:g
preperly schedtJled maintenance.

The ClJrb reveal is assumed te be 6 inches and the curbing will not
be replaced unless future overlay thicknesses exceed this value.
Manholes and sewer3 adjustments will be completed prior te each
cverlay. Prices may vary with local, contractors and cons:.""U~.ion

proc:dures. For the sake of illustration some realistic figures, based
on national averages, were assumed and summarized as fellows:

1. Asphalt patch material cost S381ton, in 'plac:.
2. Asphalt patch material weigh 150 lbs/tr.
3. Manhole and sewer cost S2.,500lmile.
4. Curbmg cosu are S14i,840/mijc, in place.

In addition, the street width was assumed to be 33 £0.. wide and.
based on the results obtained in chapter 2, an overlay of 2 in. is
required fer the nonpatched areas, w1:li1e a 3.2 in. overlay is required
for the patchec..

Ac::ordingly, the cost ef each component can be calc:-.uated as
follows:

Total Cost - Overlay + Manhole & Sewer + Curb

1. Overlay Cost (Non-patched):

Material cost =

Quantity =
=
=
=

Material Cost =

QtJantity • Cos:, therefore, fer a 2 in. overlay;

Overlay Tnick x Lane Width x 5,280 ftim.i1e
2/12 ft. x 33 ft. x 5,280 ft I mile
29,040 C1J.it./ mile
2,178 tons I mile

2,178 x S3S I tOD

8



S82,764 / mile

Yearly C· Overlay Cost / Design Life
= 82.764 / 20 years
= 4,138.1 S / mile/year

9
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2. Manhole aDd Sewoe:- Alignment (Non-patcbed):

Cost =

-
COS! pe:- cile I Desip life
S2.500 I mile / 20 yrs
S125 I mile I yea:

",

3. Curb ReplaCCDent Costs (Non-patched):

This cost will be ac=ued when C'oJrbing becomes necessa::: due :0

the inc=eased pave::lent thickness. Assuming that the C'..:b he:g."t
is 6 inches, the rcplac::ne:n of the curbing will be required
approximately, every third overlay, giving a service life of 60
years (owuming each overlay will last 20 years). accordingi)', :..'e
associated costs are computed as follows:

Curb Cost =-=
Cost per mile / Design life
S147,840 I mile I (20 yrs. x 3)
S2,464 I mile / yr.

Therefore, the total yearly cost for a road that is one mile leng,
33 t .. wide, and requiring a 2 incb overlay will be:

However, patched pavements have a life cxpcaancy of 15.5 years
compared to 20 yean for the nonpatcbed. ID addition, a patched
pavement will require a 3.2 in. overlay, thereby reducing tile life
of the curbes to about 31 years instead of 60 years. Applying
these considerations, the yearly cost of a patched pavc:De:Jt can
be computed as follows:

Total Cost =
=

4,138.2 + l2S + 2,464 (Nonpatehed)
S6,727.2/mileiyr.

1. Overlay Cost (patched):

Material cost = Quantity x Cost

Therefore, for a 3.2 in. overlay;

Yearly Cos: =
=

3.2112 x 33 x .5,280 x .075 x 38 / ISoS yrs
S8.543~9/milelyr.

10



2. Manhole and .5ewc' Alignme:n (patcbed)

Cost =
=

S2.500/mile I 15..5 yrs
S161.29/::illeiye~r

3. Curb Replacement Costs (patched):

Therefore, the total yearly cos: for a patched road that is on:
mile long, 33 f ... wide, and requiri.'1g a 3.2 inch overlay ""';11 =e:

:..

Curb Cost --

Total Cost •
(patched) =

S147,840/IIl11e I (1;~ yrs. x :)
S4,769/milclyr.

8,.S43.39 + 161.29 + 4,769
S13,473.6B/mileiyr.

,
"

:/
U
I
I

To assess the city's ccs-., the total number of lane miles was
obtained from the City of Phoenix Streets and Traffic
Department, with a guesstimate of the percent patching in the
streets. The numbers utilized for this analysis are BiZ lane ::::liles
"O'rith 95% patching, and the average yearly cos: is computed as
fonows:

Total Cost • (# of miles).[ %Patch. (13473.68) +
%Nonpatch. (6i27.2) ]

• 8i2 . [ 0.9S(134i3.6B) + 0.OS(6iZ7.2) ]
- Sl1,454,902lyear

Con to the City • Sl1,454,902 • (BiZ x 6iZ7.2)
- S5,.588,784/year (6,409 SIyrlmiie)

Bear in mind that the above number is based on an apprc:timatc
street "O'ridth of 33 it. and the assumed costs per mile. If dif!ercnt
numbers arc deemed mere fcasicle, simoiv follow the outlined
steps and substitute the new numbers in· the formulae. In
addition, to calculate the cost per square yard of patching, use
the fonowing relation:

Cost per yd2

of patching = Total Cos: pcr mile x % Patches per mile

It should be emphasized that the reported figures do not include

11



the following costs:

1. Administrative and planning costs associated with
patching,

2. Grinding or repatching as preparation for the overlay, and
3. Costs associated with acavations in the sidewalks or t.he

green belt area.
4. Users' COSts in terms of comfort and delays.
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Chapter 4: Conclusions

The results obtained from this study suggest that the pavecent
performance and service life is dire~Jy affected by the presence of
utility cut patching. This effect was approximated by a reduction
factor of 1.29 applied to the patched pavements. This life reduction
coupled with the increased overlay thickness required by the highe:
deflections in the patched areas, resulted in doubling the cost of
pavement maintenance to the city. The cost of maintaining the
patched pavements was ea1c:ulated to be approximately SS,SSQ J'e:' A...o... ~ ~
m!ie per !'ca; Hi $:;5ee for the non-patched pavements.
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Table'; Summary of PCI Results for Ead'l SeCtion

Brancn I Sel:ZlCWt j . Last Malnlenance 1< pcr
'.~"

, .. '. Yur I Tvoe ~alcn., Non-Patcn.,1,'. Numc.,.· J

e.m.ICaA:X .. 1 1987 C1UP s.aJ 17 86 I
. : .:·"2· 1987 CI'IIQ s.aJ 61 Q7

·.:":·'3 1984 cn.p s.aJ 6:) S2.. 1984 en,p s..I 74 79...
·'>5 enlP s.aJ &21984 ~

6 1977 CoMUUctlon S.1 ~
.- ....-.. ~

" 1984 CIlip s..J 74- 89... ...,.'..: .. ...-
_.

.. 8 1984 CnlQ SUI 90 92

InCllan ScnocJ I ..:.,~ I 1981 l~uonl 91 I 100
1984 eniD SUI 7S 89

Thomas Read .. ·11 1986 cnIQs.a, 74 n
~.' ~~" ~'-;:.....

1976 Construction 100.. .. : .... ;: ... .,: "12 94
, . ···,·'13 1S176 Consrructlon SIC 99

....... ... ':"04 1988 Cnlp~ 93 97
"':':::·":'5 19~ lin. OIIenay 89 77

.: "'(:""16' 198:1 lin. OItemy 79 11.- ;:. ..- .....
~-. .. .~ .. ·····t7 1984 cnlo s..J 63 60

'.'., .,. ..
1!l 1984 Cnlo seal 66 92

MCOowRcac ·:.19 1984 Construc:uon ~ 99
... ' .

.20 1989 Construction as 100
.. .. . . 21 1987 cn~ Seal 89 97

,... ... . . '22 198:1 Construction as 100. 23 1984 Construction is '00
BUCke"e I 24 I • I • I 78 I 100 I
241ft SUMr 2S 1986 Cluo SUI 84 100

..... .. ;26 1986 Cnlp Seal 93 "99
.. "Z7 1986 Cnll)~ 81 86

2S 1986 Cnll) seal 75 n
29 1986 Cnlo3~1 65 n

16rn StrMt

~I
1986 Cnll) SaaJ 80 84
1986 Cn'l) seal 74- S2

I ~I
1988 Cn'l) Seal 81 82
1986 Cnlo Seal S2 76
'978 eniD SUI 56 70

• No information IS avaJlilCle.
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Table 1 (con't): Summary ot PCI Results for Ea.cn Section

Sec1icn I USf MalnleMnCa I PCI '
'NUmb.'; --Y-ar-=~f--"~j~--';;";I---p-al-cn-acI-"';;-N-cn--~p~a-[c-n-ao:

··,,-':'3:'·/ ~:: I~:: ~:::~I ~as~ I :9°9' I
1S&5 I11n. Ovena

,-~ I ~::; I=:: :; I :~ I
".a 1983 1/n. Ovena 60 100

"1 1983 CNp SNJ S 1 ".3
.2 1183 Q\Ic) SMl 73 6D

;':.'.':~ 1sa.. Clu;l SMI 76 86
'.::.,,:,:" 1184 Chip SMl 1:1 79
:.','.<45 1~ cntp SAl ~ n
·;0:::~·'" 1984 Chip SNl n n

·:;.7 1iS1 Cl\Io SMI .a n
-48 1S87 enlo Seal 79 98

I 0': ·~oel 1S86 1CnJQ Seal 8
67

7 I SlI
0
8

.. 1984 cnlo Su' I

23



Table 2; Summary of PCI Results for Each Branch

., Srancn Average PCI I
:···"~~pa-teh-e-d~I~N";o";';n~p;;':a:.itcn~ed";:;';"-C~ltt-e-re-n-ce--i1

...
CamelDack· ..
Indian School

Thomas Road

McDowel ...~••
Suckeye ..

24th Street.:·
16th Street.:~'.'.:..•.:.
7U\ Street},...<:. •...
Central Avenue \::
7th AYenue':2:;{~':
19th Avenue .

61 80 '3
85 95 '0
8' 84 3
89 99 '0
18 100 22
80 81 7
75 79 4

as 90 5
71 89 12
69 7S 6
77 89 '2

."_..



Table 3: Comparison ot tne Oe"ttctions Between Patct'led
and Nonoatcned Pavements

~~on' , Mini~u~
. Oetllctlons. mils. I

f Maximum I Averaae I Std. Dev. I

PVT 4.29 71.32 14.66 8.79
PVE.: 5.40 49.72 17.28 7.86
PAE- 1.59 37.33 18.63 7.25

.,"PA 1.59 33.48 17.63 6.89
~. ,.. ~.::-::

PAE.-> 1.59 31.56 18.75 6.93
.PV£.;,. .•. 4.92 53.51 18.22 9.25

PVT Tell Is on tn. pawment. away from tn. pard\.
PVC Tell Is on tn. pavement. on tn. outsId. edge 01 tn. paten.
PAE Tell Is on tn. Insla. edge 01 tn. paten.
PA TUlIs at tn. Clnt.r 01 tn. paten.
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Table 4: Overtay Thickness ReQuirements for Patched and
Nonpatcned Pavements

IStreet
I o"etlav ThielCllass I Allet'age ThielCnes I

, Section I F'alc:ned NonPareneesl F'alc:ned NonPalc:n801

No lnlormauon IS avaJl&Cle•

Camelbade --.. . -.'--.- 1 1.7 0.0

I
~

... ~ ~ ...",', 2 2.2 0.0
3 7.3 2.9..~..
~ 4.5 a.2
5 3.6 0.0
6 0.0 0.0

7 3.8 0.0
I

8 0.0 0.0 2.89 0.76

Indian .
f >:,~ I 0.01 0.0 I

2.551 1.00 ISchool 5.1 2.0

Th~mas '.'.. ,, 3.2 2.2
Road..:·,::· ..... i). 12 0.0 0.0

..... '. ,13 0.0 0.0
,.

14 6.4 0.0

15 2.4 0.0.-
16 9.6 '0.1.::., :.-

17 5.1 2.6
18 3.1 0.0 3.7:3 1.86

McDow .... . . ... 19 0.0 0.0
Road ,. 2D 0.8 0.0

.~. 6.4 6.7

... .. 22 0.0 0.0
..

• "J •• .... 23 0.0 0.0 1." 1.304
BucxeV8 I 241 . I . I . I .
24tn Street 25 3.9 5.6

26 4.7 2.3
Xl 2.2 5.2

28 4.5 3.S
29 3.9 6.5 3.64 4.62.
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Table. (can't.): OYertay ThiCkness ReQuirements for Patched
and Nonpatened Pavements

3.7 2.6
•.6 4.4

AvwraOI ThIelen.. I

Pat:n.:l NonPalcn.,!

3.50

0.70

3.37

1.98

3.73

3.3:1

3.58

2.1
0.0

0.0

0.0

6.2
0.0
0.0

0.0
2.4
0.0
7.2.
0.0

•.6
0.0
5.5

0.01
••1

3.0
0.0
7.0

2.9

0.0 I
3.8
2.9

3.S
2.5
3.7
5.8
S.2
1.4
2.4
3.6

3.8/
4. t

2.28 !

3. t7 I

32
33
:w

",,:1

",,~,:;;>.1.'

".42,:,'" :-4:)

'"",45

'4e'

.7

'"

Street
,SttI Street

7tn Street

Central
Avenue

.".

27


