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ESTDAATED PAVEMENT CUT SURCHARGE FEES FOR ARTERIAL HIGEWAY AND
LoCAL STREETS BASED ON AN ASSUMED AFFECTED PAVEMENT WIDTH OF
12 FEETAND 18 FEET RESPECTIVELY

Specifically at the request of the City of Anaheim an estmated pavement
cut surcharge fee (EPCSF) based on an assumed affected 12 foot iane
width is calculated below for arterial highway streets. The esumated fees
listed are calculated based an the methodology used m the "Estimated Pavement
Cut Surcharge Fee for the City of Apaheim Califormia, Arwerial Highway and
Local Streers”, December 8, 1994, report. However, an affected pavemen width
of 12 feex is used rather than an affectad width of 33 feet

Value of Reduced Life » Area Affected

EPCTF per lineaife = 1 Lineal Foot
and
Area Affected = Pavement Width Affected * Lineal Feet Cut
SO,
Area Affected = [2ft*e I ft
Area Affected = J28F
= 1338
Therefore,

EPCSFper imealt = STT0/ST+ L33 ST

EPCSF per linealp =  $10.24
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The following table lists esumated pavememt cut surcharge fees for
pavements from less than 1 year old up to iess than 20 years oid, in one
year increments, based on the calculanon methodoiogy used above:
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ESTIMATED PAVEMENT CUT SURCHARGE FEES FOR ARTERIAL HIGHWAY

STREETS IN THE CITY OF ANAHEIM, CALIFORNIA BASED ON AN ASSUMED
AFFECTED PAVEMENT WIDTH OF 12 FEET

Pavement Age Life Reduction Vaiue of Reduced Life EPCSF
(Years) {Years) ($/SY) {$ per Lineal Foot)
<1 | 4.50 7.70 10.24
< l 427 7.30 0.71
< ' 4.05 6.93 022
<4 ' 3.82 6.53 8.68
<5 ’ 3.60 i 8.18 8.19
<8 l 3.37 | 5.78 7.66
<7 l 3.15 l 5.39 747
<s f 292 | 4.99 6.64
< | 2.70 l 4.62 8.14
<10 | 247 l 422 5.61
<11 | 225 l 3.85 5.12
<12 f 2.02 3.45 459
<13 ’ 1.80 3.08 4.10
<14 ’ 1.57 268 3.58
<15 | 1.35 ‘ 2.34 3.07
<16 ' 1,12 | 1,92 2.55
<17 ’ 0.90 l 1.54 2.05
<18 l 0.67 ] 115 1,53
<19 | 0.45 | 0.7 1.02
<20 f 022 ' 0.38 0.51
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Specifically at the request of the City of Anaheim, an esumated pavement
an surcharge fee (EPCSF) based on an as—imed affected half pavemem
width of 18 feet is calculated below for local streets:

EPCSF per lineal ft

and,

Area Affected

Area Affected

Area Affected

Thereyore,

EPCSF per lineal ft

EPCSF per lineal fi

Vahie of Reduced Life = Area Affected
! Lineal Foot

Pavemen:t Width Effected » Lineal Feet Cut

18fts 1ft

18 SF
28Y

34.49/85Ys 2 5Y
! Lineal Foot

38.98

The following table lists esnumated pavememt cut surcharge fees for
pavements from less than 1 year old up to less than 35 years old, in one
year mcrements, based on the calculation methodology used above:
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ESTIMATED PAVEMENT CUT SURCHARGE FEES FOR LOCAL STREETS IN
THE CITY OF ANAHEM, CALIFORNIA BASED ON AN ASSUMED AFFECTED
PAVEMENT WIDTH OF 18 FEET

Pavement Age Life Reduction Value of Reduced Life EPCSF
(Years) (Years) ($/SY) {$ per Lineal Foot )
<1 l 7.87 l 4.49 8.98
<2 | 7.64 ! 4.35 8.70
< ‘ 7.42 | 423 8.48
<t l 720 l 4.10 8.20
<s i 6.97 | 3.97 7.94
<8 | 6.74 | 3.84 7.68
<7 8.52 l 3.72 7.44
<8 6.29 3.59 7.18
<g 8.07 3.48 6.92
<10 5.84 3.33 8.88
<11 | 5.82 3.20 6.40
<12 ' 5.40 3.08 6.18
<13 | 5.17 l 295 5.90
<14 | 4.95 | 282 564
<15 l T2 | 2.89 5.38
<18 | 4.50 | 2.57 5.14
<17 ' 427 | 2.43 488
<18 l 4.05 | 2.31 4.82
<19 | 382 f 2.18 436
<20 | 3.60 | 2.08 4.10
<1 | 3.37 | 1.92 384
<2 | 3.15 | 1.80 3.60
<3 ' 2.82 | 1.88 3,32
<24 ' 2.70 | 1.54 3.08
<25 | 2.47 l 141 2.82
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<28 ! 225 l 128 2.58
<7 | 202 l 1.1§ 2.30
< l 1.80 l 1.0 2.06
<29 | 1.57 l 0.89 1.78
<0 | 1.35 l 0.7 1.54
<A1 ‘ 112 | 0.84 1.28
<2 | 0.90 | 0.51 1.02
<33 | 0.67 | 0.38 0.78
< | . 0.45 ’ 028 0.52
<s l 0.2 ’ 0.13 028
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Introduction

This repor: discusses the results of an igvestgaton <ondusied o
ERES Internagonal, Ine. (EI), for the ity of Phoenx, to assess the
effects of utlity cut patching on the pavemeszts’ life span, and
performance. Fifty strest secdons, each approximateily one half mile
long, were selecied from the Ciry Ceater. Two adjacez: 150 &
pavement units were selested o each secdons waers one cf the
units had utility cut patches whiie the adjacent unit did not. The
surface condition was quantified using the Pavement Condition
Index (PCT) methed. Toe structural adequacy of the patched and
non-patched pavement, was evaluated using a Falling-Weight-
Deflectometer (FWD). Pavement deflecdons were measured inside,
and outside the patches. Based on the available data, a cost analysis
was conducted, to quantify the rehabilitation cost mncurred by the
city, due to udlity cut patching.



Chapter 1: Pavement Distress Condition
Survey and Deflection Testing

This chapter presents the results of the pavexmeni &

survey and deflestion testing conducted to determine the Zsoi cf
utllity cut patching on pavement pericrmance ancd stuctural
adeguacy. The pavement distress condition survey was pericrmes
using the Pavemen: Condition Index (PCT) method. The PCT
decrease over tirDe was used tc measure the differsncs in
performance berwesn utility patched and non-patched pavezents.
Deflection tesung was conducted using the Falling-Weighnt-
Defectomerer (FWD). The maxdmum defecton under a
normalized load of 9000 Ibf was used to compare the struciural
adeguacy of the utlity patched and non-patched pavements. A
pavement is stucturally adeguate if it is able to carry waffic safely
for the design period.

The PCl and FWD testing procedurss are briefly descrived below
and the results presented

Pavement Condition Index Rating Procedure

The Pavement Conditden Index (PCT) survey method was developed
by the US. Army Corps of Enginesrs to provide a systemadc
methed of measuring pavement distresses and quantfying their
effect on pavement performance. The PCI is a numerical indicator
of the pavement condition which rangss £cm 0 to 100 with 100
being excellent. The PCI is computed based on the amoun: and
seventy of the pavemeznt’s exdsung diswess. For fledbie pavements,
ninetsen (19) distresses bave been idendfed. Curves bave been
deveioped, refectng the relative eSecis of each distress on the
guality and structural integrity of the pavement and the surface
operatonal condidon. The number of penaity points associated with
the type and sevesity of each disgess, are called deduct values.
Figure 1 summarizes the PCl rating procedure, while the detaied
procsdure and actual charns are available through the US. Army
Cerps of Exnginesss, CZRL Technical Report M-294 (Ref 1).

to



Selecdng and Surveying Representative Test Secdors

The PCT survey was designed to provide 2 pares experiment of PCI
values for patched vs. non-patched pavemenis. Zieven {11) sires:
were seiecied at random frem the cenier the citv of Phoenx. Zack
stres: was divided into cne or more 300 ft. secticns. Two acjacen:
150 fi. pavemeat units were seiecied Som cach secuon; one ci he
units has vty curd patching and the other ¢ic now

The dezailed results of the PCT survey are presented in Appencix A
and surmrmarizad in Table 1. Inherent in the PCI procecurs the fac:
that patches, regardless of their quality, are points of discenunuity in
the pave=en: structure. Planes of weakness, and soil disturbance
are crearsd at the patch edges due to the curting acdon. Usually,
proper compacton to restore the lost density is not obtained for
reasons such as: 1) lack of experienced operators, 2) inadecuate
compaczon machines, 3) inadequate soil moisture etc..
Consecuently, pavements are penalized based con the patch severity
leve] (e.z. @ good patex is rated low sevesty).

Analysis of thé PCI Survey Results

/A pavement may be considered failed, when it can no longer be
ecconomicallv maintained without the need for major rehabilitation,
such as an overjay. -Considering that a typical pavement design life
is 20 years, the secticns were grouped into families, patched and
non-patched, having an age of 20 years or less. The anaiysis
reveaied that, for the non-patched areas, a terminal PCI of 69 is
obtained at the age of 20 years (see Figure 2). However, the
patcaed sections would be expected to attain such a value in about
125 years, therefore sheniening the expected pavement life by 4.5
vears (see Figure 3). Therefore, toc maintain the pavement in
econemic condition, rehabilitative measures mus: be undenakez
when the PCI reaches the value of 69 which is 20 years for non-
patched, and 155 years for utility patched pavements. Allowing the
pavezment to detenicrate beyond this PCI value, would result in a
rapid increase in restoration cosws. This concept is fllustrated in
Figure 4, adopted from the report published by the American Putlic
Work Association (Ref 2).

Indvidual secuons PCI values are presented in Tabie 1. It can be
seen that, in general, the patched secucns had Jower PCl values.
This difference is mare evident when compared o the average PCl

LI



per strest f r the patched and non-patched secticns. oot

I the PCI vaiuss for the patcaed areas were as much as 22 zoin
lower than the ncn-pawiched (ses Tabie 2 & Figure &) :::r::'
indicating a faster detancraton rate.

L
"
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Deficction Testing and Analysis of Results

The pavemen: deflections were measursd using an Faliing- W
x Defleciomerer. The TWD is a non-dcs tructive teSURE machm
capabie of delivering an impuise load, similar In magrutude and
duration to a mowving truck whes] load. The ;avcmc.‘. cefiecucns
are measured using seven vejocity transducers, one of which is
_ located in the csnter of the load piate (See Figure 6). The
. operation is contrelled by an on-board computer, and the daia are
storecd on a magnetc tape.

Tn.re° load levels were used at each test location, 6,000, 9,000, anc
5,000 lbs. and, the 9 000 Ibf. load was selected as the design loac.
'I‘hc testing was pericrmed in the wheel path (i.e., 18" tc 24" Som
the edge of the pavement) at approximately 25 f1. intervals except
where patches were encountersd. In such a case, fve jocations were
! tested, two on the cutside boundaries of the patch (PVE), wo oz
' the inside edges (PAZ), and one in the middle of the patch (PA),
(see Figure 7). Detailed NDT data are presented in Appeadixes 3
and C
The measured deflectons are indicative of the pavement soeagth
with lower deflecdcns reflecing a sgonger structure. Note that,
while bearing in mind the variability in materials and constucton, 2
certain degree of uniformity m the measured deflections is desiraed,
indicating 2 uniform fouadation support for any future sireagihening
by cve'iays Geanerally, patches have a direct eSect on this
unifermity, since they are considerad points of discontinuity, with
adverse efscts on futurs pavement performance. It is doubtful that,
even with a structural overlay, the discontnuity eS=cts will be
corresied. It s impossidle in this case to quantify the exact eZecis
of the pawches since they are a functon of the patchs’ type and size,
age reiative to the pavement, material used, consirucion precedure,
climate, erc...

—  awess  emm @ SEAN 42 SWEW PR

The stuctural indicater for the purpose of this analysis, was th
maximum deflection under the lcad plate (Do). This measurs ;s



capable of providing an assessmen: of the pavement swrengih anc
the apprcxzmate reaining life. An increase in the magmutuce ¢f e
ueflections is coupied with an increase in the chncal sTains an
stresses in the pavement’s layers, resulting in an accsierasd facSgus
fafure. Hence, the use of stucnxrally designed overiays tc reduce
the deflections, and extend the life of the pavem=enc

-
[
-
-

The data analysis of the deflecdon data indicated that on the
average, the deflectons within and around the patched arzas were
about 25% greater than the non-patched sectons (see Tabie 3 and
Figure 8).



Chapter 2

: Overlay Design Requirements

The overiay thickness regquirements for each sezuon was c‘::::':.;:'::‘
using the Asphalt [nstitute method O‘S-l“‘)(?‘.cf 3). Fer the sake of
comparison, thicknesses were detercuned for both, patched anc non-
patched sections. The maximum deflections produces at the 5000
Ibs. load level were used as input to the design. Other raguirsd

input are:

1. The seasonal adjustment factor, which is the ratio of the
eflection taken during the most critical tirne of the vear ic that
measured at the tiroe of testing. Considening the time of the
testing (April, 1990), and the minirmal variation in seasons in the
Phoenix area, a factor of 1.0 was used.

2. The tcmuc‘amre adjustment factor, used to normalize the
measurec deflections to 70°F. The mean 5-day temperature was
obtain frcm the "Phoenix Water Conservation ‘& Resources
Division" whuch was used to calcuilate the adjustment {acter for
each test secucn.

3. TrafBc counts for the tested sections, obtained from the City of
Phoenix, along with a2 rough estmate of the percent wucks using
the streets. For design purposes, it was assumed that 10% cf the
traffic is wucks, and the wafSc growth factor is 2%.

4. Pavement layers thicknesses for each secdon; for the most part
were availabie or reasonably estimated based orn informaton
suppiied by the City of Phoenix personnel.

The design defiection used in the analysis is compu:ed using the
slavon:

(Do)dgign= (X+S).C'F

whers

=  Mean pavement deflection, mils,,
Standard deviation of deflecdons, mis.,
Seasonal adjustment facior,

=  Temperature adjusiment factor.

1O o
]

A computerized versicn of the Asphalt Institute method (MS-17),



P-4, was utdlized to expedite the design process. The results are
shown in Table 4, where it can be seen that, cn the averags, the
patched sectons required about an exza 1Y% in. of overiay rziagve
to their non-patched counterparws. The reperied answers refszc
20 year design period.



Chapter 3: Cost Analysis

Based on the resuits obtained in chapter 2, anc considenng &
direc: and indirest costs associated wath an overiay, a ¢ost anajyst
was prepared. Such costs will inciude manhoie and sewer ajigmen:
and curb replacement. This approach assumes that no
reconsgucton will be necessary if the PCI is kept above 65 uilizng
properly scheduled maintenance.

The curb reveal is assumecd to be 6 inches and the curbing will nc
be replacsd unless future overlay thicknesses excesd this vaiue.
Manhoies and sewers adjustments will be compieted prier to each
cverlay. Prices may vary with local, contractors and construcion
procsdures. For the sake of illustration some realistic Sgures, based
on natopal averages, were assumed and summarized as follows:

1. Asphalt patch material cost $38/ton, in placs.
2. Asphalt patch matenial weigh 150 Jbs/f.

3. Manhole and sewer cost $2.500/mile.

4. Curbing costs are S147,840/mile, in place.

In additon, the sTes: width was assumed to be 33 fr wide and,
based on the results obtained in chapter 2, an overiay of 2 in. Is
required for the nonpatched areas, while 2 3.2 in. overiay is reguired
for the patched

Accordingly, the cost of each component can be calculated as
follows:

Tota] Cost = Overlay + Manhoie & Sewer <= Curb

1. Overlay Ceost (Non-patched):
Material cost = Quantiry * Cosy, therefore, for a 2 in. overiay;
Quanury Overlay Thick x Lane Width x 5,280 fi/mile
2712 fu x 33 f.x 5,280 £t / mie
29,040 cu.fr/ mile
2,178 tons / mile

Material Cest = 2,178 x §328 / ton



Yearty C-

S82.764 / mile

Overiay Cost / Design Life
2.764 / 20 years
4,1382 § / milefvear



2 Manhole and Sewer Alignmear (Non-patched):

Cest per miie / Design Life
S2.500 / mie / 20 yrs
125/ mile / year

Cost

3. Curb Replacement Cests (Non-patched):

This cost will be acsTued when curbing bescomes necsssary cus i
the increased pavernent thickness. Assuming that the curt heignt
is 6 inches, the repiacement of the curbing will be reguired
approximately, every third overiay, giving a service lifs of 60
years (assuming each overiay will last 20 years). acscrdingly, the
associated costs ars computed as follows:

Cost per mile / Design life
$147,830 / mile / (20 yrs. x 3)
$2,464 / mile / yr.

Curb Cost

Therefore, the total yearly cost for a road that is one mile leng,
33 fi. wide, and requiring a 2 inch overiay will be:

4,1382 + 125 + 2,464 (Nompatched)
$6,727.2/milefr.

Total Cost

However, patched pavements have a life expectancy of 15.5 years
compared to 20 years fcr the nonpatched. In addition, a patched
pavement will require a 3.2 in. overlay, thereby reducing the life
of the curbes to about 31 years instead of 60 years. Applying
these considerations, the yearly cost of a patched pavement can
be computed as follows:

1. Overlay Cost (Patched):
Material cost = Quantity x Cost

——

Thersfore, for a 32 in. overlay;

3212 x33x5,280x.075x38/ 158 vis
58,543 39/miieAT.

Yearly Cost

10
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2. Manhole and Sewer Alignmez: (Patcaed)

S2.500/mie / 155 vyrs
S$16129/mieryear

0O

0

a
|

3. Curb Repiacement Costs (Patcaed):

Curb Cost =  $147,840/mile / (155 y7s. x 2)
= 54,769/mileAr.

Therefore, the total yearly cost for a patched roac that is one
mile Jong, 33 £. wide, and requining a 3.2 inch overiay wili te:

Total Cost = 854339 + 161.29 + 4,769
(Patched) =  $13,473.68/mileAr.

To assess the city’s cost, the total number of lane miles was
obtained from the City of Phoenix Stree:s and Traffe
Deparmnent, with a guesstimate of the percent patching in the
sgeets. The numbers udlized for this analysis are 8§72 lane =iies
with 95% patching, and the average yearly cost is cocmputed as
follows:

Total Cost =  (# of miles).[ %Patch. (13473.68) +
%Nonpatch. (6727.2) ]
=  872.[0.95(13473.68) = 0.05(6727.2) ]

= $11,454,902/ear

Costto the City = $11,454,502 - (8§72 x 6727.2)
= $5588 784Avear (6,409 Sivrimie)

Bear in mind that the above oumber is based on an apprcxmate
sTeet width of 35 ft and the assumsed costs per mile. If differenat
numbers are deemed more feasibie, simpiy follow the outlined
steps and substitute the new numbers in the formulae. In
addition, to calculate the cost per sguare vard of patciing, use
the following reiaton:

Cost per va?
of patching =  Total Cost per mile x % Patches per mile

It should be emphasized that the reporied Sgures do not inciude

11
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the following costs:

1. Administratve and pianning costs associated with :

patching, ;
2 Grinding or repatching as preparation for the overiay, ard !
3

Aanddddy

Costs associated with excavations in the sidewalks or the

green belt area. ,
4. Users’ costs in terms of comfor: and delays. 1
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Chapter 4: Conclusions

The results obtained fom this study sugges: that the pavement
performance and service life is direstly afected by the presence of
utility cut patching. This effec: was approximated by a reducdon
factor of 1.29 applied to the patched pavements. This life reducdon
coupled with the increased overiay thickness required by the higher
deflecdons in the patched areas, resultzd in doubling the cost of
; pavement maintenance to the city. The cost of maintaining the ) .
patched pavements was calcuiated to be approxmarely £5566-per devbia TR CoST

mieperuearii-$==c3 for the non-patched pavements.
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CONSTRATHED 41N DECGREE CURVE FOR HACZLS4
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Figure 2: Deterioration of PCY vith age ~ Non-Patched areas
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CONSTRAINED 4TH DEGREE CURVE FOR PACZLB4
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FPigure 1: Deterioration of PCY wvith age - Tatclhed areas
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Figure §:

Effect cf FPatching con Ceflecticns
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Table 1: Summary of PC! Results tor Each Section

- Branen Section { Last Maintenancs | PCl |
T ‘Number|  Year | Tyoe ' Paiched Non-Paichec!
Camebacx - R 1987 | Chup Seal 87 & |
- P 2 1987 | Chip Seal 61 67
R | 1884 | Chip Saeal 83 82
4 1984 | Chip Seal 74 78
-1 1984 | Chup Seal 37 62
i 6 1977 |Construction 53 82
-7 1884 | Chip Seal 74 8s
DT AORAA - | 1984 | Chip Seal 90 92
lngian Schoal (-] 1981 Con.nmcuon' S 100
ik 1984 | Chip Saal 78 -E]
Thomas Road 1886 | Cnip Seal 74 77
e 1976 iConstruction 94 100
1976 |Construction ] 99
- 1988 | Chip Seal 83 7
: 1583 | lin. Ovenay a9 77
R 1983 | 1in. Ovenay 79 ha!
S 1984 | Chip Seal 63 60
T 19684 | Chip Seal 66 §2
McDow Road - 1984 |Construction 9 99
- ' .20 1989 |Construction 8s 100
; 4 1987 | Chip Seal 89 §7
i -] 1983 | Construction 85 100
- 23 1984 |Construction 95 100
Bucxeye ] 24| . | * | 78 100 |
24!n Strea! 25 1986 | Chup Saal B4 100
: .26 1986 | Chip Seal 93 -~ 99
7 1986 | Chip Seal a1 86
28 1886 | Chip Sea! 75 77
29 | 1986 | Chip 3aal 85 73
16th Streat 30 1586 | Chip Seal 80 Be
i 1986 | Chip Sea! 74 82
; 2 1988 | Chip Seal 81 82
“ i} 1586 | Chip Seal 82 76
4 1§78 ° Chio Seal s€ 70

® Nontormatuon is avaianie.



Table 1 (con’t): Summary of PC! Results for Eazh Section

- Branch | Section | Last Maintenance | - PCl . !
Number | Year | Type | Patchaa WNon-Pairched
7ihSiredt |- .25 1985 | tin. Overiay 78 80 |
R B 1-3 1985 | 1in. Overtay g2 st |
ERTR - ar 1985 [ 1in. Overtay 85 89 |
Cenural Avenuej ... 38 1987 { Chip Seai &8 87 !
-39 1987 | Chip Seal 87 8c |
Co 1983 | 1in. Overay 50 120 |

7th Avenus 1983 | Chip Seal 51 43

sole L 1983 | Crup Seal 73 60

i 1984 | Chip Seal 76 -1

1984 | Chip Seal 83 7%

1984 | Chip Seal g 77

1584 | Cnip Seal 77 77

1987 | Chip Seal 40 7

1987 | Chip Seal 79 98

1986 | Chip Sea! ' 87 88

1984 | Chip Seal 67 ! 90




Table 2: Summary of PC! Resuits for Each Branch

;. Branen . | - Average PCl . i
Lo T Patchad | NonPatched | Ditference !
Camelback .. - 67 80 13
Indian School - 8s 95 10
Thomas Roag =~ 81 84 3
McOowel = . 89 99 10
Buckeye 78 100 22
24th Srreet 80 87 7
16th Street 75 79 4

BEA 8s 90 5
Central Avenue 77 8¢ 12
7th Avenue 7 0” 69 75 6
19th Avenue - 77 89 12

(S )



Tabie 3: Comnarison of the Deflections Batween Patchac
and Nonpatched Pavements

Test: - s Deflactions, mits. |
Location | Minimum | Maximum | Average | Std. Dev. !
PVT - 4.29 71.32 14.68 8.79
PVE . 5.40 49.72 17.28 7.86
CPAET 1.59 37.33 18.63 7.25
_PA_ 1.59 33.48 17.63 6.89
"PAE.. 1.5 31.56 18.75 6.93
PVE ™ - 4.92 53.51 18.22 9.25

PVT Tast is on the pavement, away from the patch.

PVYE Taest is on the pavernaent, on the outside edge of the patch.
PAE Tast is on the inside ecge of the paten.

PA Test!s at the center of the patch.



Table 4: Overlay Thickness Requirements tor Patched and
Nonpatched Pavements

™ Ovenay Thicknass | AveraQe Thicxnes |
|Street | Section | Patches NonPaichea! Patched INonPaichec!
Camelback =~ "~ 1 L7 0.0 | |
o2 22 0.0 |
3 7.3 29 i
4 .5 a2 :
5 3.6 0.0 ‘
6 Q.0 0.0
, ? as 0.0
) 8 0.0 0.0 2.8% 0.76
Indian 9 0.0 0.0
School - 10 5.1 2.0 255 1.00
Thomas lem 3.2 22
Road. ... L] 0.0 0.0
BT I & a.0 0.0
) 14 6.4 0.0
T 18 24 0.0
- 16 8.6 10.1
17 5.1 2.6
: S 18 3.1 0.0 1.73 1.86
McDow 18 0.0 0.0
Roed - - 20 c.8 0.0
' 21 6.4 6.7
.z e.c 0.0
- 23 0.0 0.0 1.44 1.34
Buckeve | - 24 v : . i . | .
24th Street 5 .9 5.6
26 4.7 23
27 2 5.2
28 4.5 as
2 3.8 8.5 3.84 4.62

* No intormation s availadie.



Table 4 (con'L): Overiay Thickness Requirements for Patched
and Nonpatched Pavements

{ - Ovenay Thicxness |

Average Thicxnas !

Street | Section | Patched NonPaiched! Patcned INonParched!
16th Street ~o 30 a7 25
IR FERE el | 4.6 4.4

et 4 .
: . .\:.' & .
34 28 0.0 73 150
7th Street as 0.0 21 ‘

. 36 ¥ 0.0

37 29 0.0 223 0.70
Cenrral o 38 0 4.6
Avenue. |39 c.0 0.0

O =40 7.0 5.5 333 3.37
7th Avenue 4. 39 62
S e 42 28 0.0
SR - 43 a7 0.0
LA 5.8 0.0
oA 52 24
a8 1.4 0.0
.47 2.4 7.2

o 48 6 0.0 .58 1.98
18th Avenue 49 a8 0.0

------- 50 4.1 4.1 3.85 2.05
Average | 3.17 | 1.96 |
Sta. Dev. | 228 2.61 |
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