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SHAHIN, CROVEr7I, FRANCO

local Average Yearly Overlay Costs • S8,6.:.a.562 I 12.1 + S883,694 I 19.8

• Si14,096 • S~4,631

• SiSS.727 ~~r vear

Macho1e Alignment Costs (Patched) • 52,500 per ~i:e * 76.56 =iles

• S191,400 per cocplece overla:

~cbole Coscs (Non-Patched) • S2,500 per cile * 10.44 cile!

• $:6,100 per eocplece overla7

:rotal Average Yearly Kaahole CoStS • S191,400 /12.1 + S26,100 I 19.8

• 517.136 ~e~ ~ear

As before, the cu~:'ing yill r~tli~!! re~l&ce::ent ~,e:; :':i~c! over:~:.·

r·uulti.:g it: an. average. se=vice life Ot 36.3 ;rears for patc:'ec ?a~,c.ents.

T.:e total curbi::g costs 2.:', t:e~eiore as :ollcvs

Total Curbing COSts (Paccned) • S147,84O per :ile * 76.56 ciles

• S11,318,630 pe~ eo=~lete over~ay

'::cta1. Cu::,i::g CoStS (~ton-:s:r:='l!ci) • S147 ,8~ ~e: cile * 10.4~ :i1.e5

• S!.,~43 ,"'.sO pe: ca:plet! ove:!£:

• $337.792 ~er ~esr.

Tete toea1 zverage ,.earl; c::rns te e.:.e city ~Il t~en be cc:::utec. as

before as ~e $·--aticn of t:e ove:la.;, manhole and seve: ali.::e:t, a~:

c::.:!;)i:g Qns. nis results in an avera.ge yearly eest e~u.a.l to Si5S,7:7 ­

17,136 3~i,i9: • 51.113.655. This f~gure ~epre5eats an aa~i:~c:a.l e=s:

::0 the c~:'Y

51.113.555 - 599.~~j • S~14.21:.
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SHAHIN, CROVEnI, Fi.ANCO

It sbould be noted tbat these addit.ional ,osts are for the paved portion

of the streets only and do not include the following:

1. Ad=inistrative anet planning costs associated with p.tching

.. 2. Grindicg or repatc:hing as preparation for overlays

3. Costs as sociated \i'ith e:ccavations in tbe sidewalk or g:"eecoe 1 t

acea.

1a



SaAHni, CROVt~I, FllNCO

CONCLUSIONS

Based on the analysis presented herein. it was concluded that pave:er.t

. per:ormance is significantly affected by 1.:::ili::)· c:ut ?at:c~i::;. A. pavce~:

It!e reduction factor of 1.64 was couputed based on the PCI SU~le?

...results.
~ .. This life reduction, c:oubi:ed --ith the increasec over~ay

,

re~uir!:le.nts as cocpuc:ed free the F',.jD cie! lec:tion analysis I =esul ts ic ~

signiHca:t increase :.: rehabilit.. tion costS to the d.:r. Teis inc:-ease

-vas calculated At approxilUtely $514,000 per year for the paved portion

(cure to curb) of the street syste in tl:e city. It should be pointec: out

that tbese COStS are based on z cini==: acceptable PCl value c: 70, tees

avoicEng e%Cessive rec:Ql:Struc:ion costs ;,c. lowe:" pC! values. !::. was als"

concluded tbat utilit!, pa tcb.ing cpe=at:'ons en stretts vi::.~ PC: nlu~!

. belov ~O rill preQucI no eo nsequ~ntial ~ie.

, c:
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!~ble 1: PC! Rel~ltl for Selected St~!!tl

5 trett Age PCl PCl De t. l~c.e Det. ~te

(Yu) 1';. tch No Patch Pa :c:lad Noc Pat:!ac:

1 2 100 84 0.00 S.00

2 2 100 91 0.00 4.50

3 19 95 57 0.26 2.26
4 12 95 77 0.42 1.92
5 5 92 76 1.60 4.S0

6 :0 91 57 0.45 0.c5
7 10 89 78 1.10 1.20

8 14 89 80 0.79 1.43

9 5 sa 86 :L40 2.80

10 17 88 77 0.71 1.35

11 8 86 79 1. 75 1.63

12 21 86 77 0.67 1.10
13 22 84 82 0.73 0.82
14 12 84 80 1.33 1.S7
15 14 84 65 1.1/0 :.50
16 ... .,

81 I 82 I 0.82 O.S:......
17 10 82 - 79 I 1,.80 LIO

~

18 10 80 59 I 2..00 4.10

19 11 80 70 I 1.82 I 2.73
20 f- 80 75 1.18 1.47. /

2..1 8 80 ) 78 2.50 I 2.75
22. 8 80 83 2.50 i 2.13
~ 29 80 30 0.69 2.41

24 18 i8 48 1.22 Z.59
.,: , ., 7! e: 1.2° 2.24-- ..
20 I 20 78 79 l.10 1.05
2.7 11 78 73 2.00 :~~ 4.:
28 8 'O- 74 2..88 3.:5/ J

"0 10 73 79 2.70 2.10....
30 2! 7") ~2 0. 0 6 1. i1

31 11 7J I 57 2.45 j
• Q f.J ....

32 10 13 60 2. .'70 , 4.00
~J 1.3 72 47 L15 4.08
34 11 72 ss 2.55 4.09
~~ 8 7' 7 1 ~ 63 J.' :J

36 2! 70 74 l,43 1.24
3i l! 68 -., 2.91 :.35/.

38 4 68 59 8.00 10.25
39 Z5 67

I
58 1.32 1.6S

40
.,., 66 62 1.55 1.7;--

41 20 e5 I 75 L7S 1.25
42 28 63 I 6.5 1.31 1.:5
43 11 6': I 75 3.45 :.':'7

I4... 1.3 60 3J :3.08 5.15
45 Zl 56 56 :.10 2.10

466 . S 55 60 5.6.1 ;.00
47 16 43 33 3.56 I..! 9
43 13 39 80 '"-.69 1.5 ..

49 .- 29 4: : .. 6J :.15_.
.so Jo .... :! :, .03 :.00-,
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S~~:~, CROV!:;:, nLL~CO

Table 2: Co=pari.on of Average Pave=ent lives
for Patchea acd ~on-Patched Pave=ents

Average life Average Li:e Life
of of Rec!uc:.iotl

A,,_,,1v!'! ~t!':oc! Ntl!'!-?l'e~·d P"'V~@!l1' l! P.!'e".~ P...v~en~ 5 Fac~=:-

Me thod 1 : late 0:
Deterioration :0.1 years 11.6 yeu's 1. 7 j.

Me~od 2: !ut-fit
Lhe through cia t~

a: all d~ta 19 .8 ,ears 12.1 years 1.64

b: PCI > 40 30.0.,urs 11.9 years 2.51

!'.e r::oc! 3 : !est-!it
Cu:"Ve :l:=oug: c!. ta

~: all c!~ta 2.5.9 years 8.5 ~e.=s 3.05
-

b: PCI > 40 22.9 yea=s 7.8 yea=' 3.7:
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FIG 4: AVERAGE DETERIORATION RATES FOR THE CITY
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FIG 7: AVERAGE DETERIORATION RATES FOR THE CITY
100 roc: I I

"TEnMINAL PCI a 25

20-----

~

10-1 I

~~I ::"....... t

~ I ...... =:..,. I;u - '"<IlL <:::

eo -I .......:==..", I........ '<::

rill_I >",:'>- I
PI "<:: =<::

10-1----- ....... ~............... I

90 -1 ...... ........ I...... '<:::
----..
t-I
U
0_---
><
W
0
Z
t-.

:z
0
t-i

N t-
,0 ,-.

Cl
:z
0
(J

t-
:z:
lU
::£
UJ
>--«
0_

0-1 I - I I I I
o 5 10 15 20 25

STREET AGE IN YEARS
30



-- ~

U
f­
<:
CL

:c ~A ~3d I:)d N: cOcO
~ ~ ~ ~

.• ~ ('l'1 C\J C\J ..... ..... • 0c:J... ' I • , • t

-';'; 0
-. :z

en
:>

tr:l
LW
r-
<:- c:

.0Z 1.."
......
U
~

...Ja 0<:

....... r"z
"'"'"1c: :::::s:

L.W c=
I- l.W
L.W I-
Cl 0

c:

. .
c:J

~
I---! c:::
~ C1



';

~

~

I

I f
I

I

I

I
I, I I I I... :s ~ SI ~ ~....

I.t"':

Q
~
0.-
-<c.

~
Q
N

CJ')
c:::
<:
L.W
>-
~z......

L.W
C.!:)
<:

~

L.:.!
Q!.,W

c=
0-

I-
CJ')

:z
0

... ... .-...t
:., }-

<a:
0
~

- a:-. L!..J
J-
L.U
0

LJ...
a
L.U
}-
<::,. a::
L.U
c..!:'
<::
c:::::
LW
::>
<:::

en
C!)
I--i
L!-

(IJd) X30NI NOIIIONOJ lN3W3AVd



, I I I , I I I I
Q 000 0 0 000

~ Q ~ ~ ~ ~ ~ N -

I
1111111""" g

~ I~,

-I-U
~.. <::- .. --. Cl. -u
a ..-

-< --'-
Z a- u..-
CJj 0 <;- z c... > 0 m-~u
~

<::
Cl.

J-f

~
u
Cl.

LU
c..!:)
<:
0:::
w.J
>
<:

. .
0
~

c.!J
~

w-

0
0-

TJ I :I C"l ;';U:l A \.J_. a -l;:)VW .... I\V

-,..l_



t:.rJ
c::
<:
I.W
>-
Z
~

o

II
C"""l

0
~

U
I-
<:
Co. ~
%
Q
%

Q

~

0 ~t-
-<e-

~

\n
1--

. 0,- --
o-

J
I

I ! _t:'7

f I 0

l I I I j / I I

z
a...
r-I- .. -. l--
<
a::
a
~

- c:
W
to-
W
0

u..
a
UJ
r-
<::

J c::z:::

L!..l
c.!)
<::
c:::
LW
:>
<::

-.::-1

-.::-1

(!j
~

u.....

(IJd) X30NI NOI1IONOJ lN3W3AVd



,.-_~ ....- -_O

~

L.:.J
~

<
~

L.:.J
t.:.:.:
c::

I<::)~--

z
0
~- .. t--,
<::
a::
0 CI
~

==- a:: 0w l-

t- <:
c..

W :z:
0 0:z:.

,.-
~
0

W
t-
<::

l
a::
w
c.:J
<::
c:
!..W
>-
<:

C\J
"'I("""'t

c.!:)
~

~

8-

<::)
("l"')

(IJd) X30NI NOIIIONOJ IN3W3A~d



z
0
~- .. I--. <a: Q

0
~

~

- a::.. w...J
I-

CI

==W-! U c.n
0 .... c:::

<:
C- <:

~ z c
LW

0 0 -~
>-

Z U ~Z
w...J ~

<:
~

l- e..

< L.:..!

c:::
C!;l

I
<:

w..!
f-.

~
!..:..!

<
LW

c:
c::
:--

u..J
.- en

> Q

< -
("':"'j
~

c..!j
I--!
w.... t

I
I Q

I I I I I I 1 I
g 0 28 S SiJ ~ ~ ~

a

- ,...

{IJd} X30NI NOI1IONOJ lN3W3AVd

3S



r

c:
c ""c: ...
0( ::l
x Co.
C.J :!
0( 0
Co. C.J.........
~

..J..J
3: \;l

~o

:0
~

c
c
•c

=Cl

lU

::
Cl-

...
e
8

r--.....
I

)

36

..:
c.:::J- ...
CJ :-:- ...- -
,.,~- -- --:

c: .::
..: (J
:..; e

=... :'l
o <
c.:-:- .-.:: c
~= ..
... :.J

C:: ..
Cl

u !
- 0.....
c: u
~ Cl
Cl­

;::: -..
~ Cl..- -
-...



r

- ..

8 PAT

PVT :

37



~-",._........

><
<:
:::z:

0 0
HSO

0 0 0
tn 0 0
~ - I.!")

L.:..:

•
0.

::E:
u.J

:..
Cf)
C1 "

z
a

- c.!:)." :z
~

:J:
U

- l-
<::
CL

c
I-

L!..

c...,

0

I r-
u
I..W
L!..

:%c.,"'J

L!..
:'-'

LW

......
I-
Uj

. .
~

c.o
c=

~

L:..!
l-

e.!)

u.,:u
><

......,
-e---

L:...

<:--u

32



•
0
I."":
~

0
LW
:::c- .. U • 0

: t-
I."":

> • r---

<:: ~.....
CL -oJ-=
Z e

- 0
~

Z L&..
C • ::!:

CJ)
~ U::z:

> ..... c~

-oJ 1."":<

0
~a.

L.W • • :::e::
- 0
..:.. • -
U

01.0-
1."'~

r- • ~

<:: >-

r Cl..
<

• :3:
c<
I."":
~:s::

~
en

• -
e..rJ

~• '"

0 • c
~_.

r"'-
~

0

~
t.:":-

~

W-

e:::

I I I I 1.'"
~ ;z, ~ ~ :R-

H:Jl'Vd ONnOcf'v ON't NI WSO

39



-u

><
<:
X

a ~

- c:zg~~~~~~a - I • ,

~

~
U
LJ..I •
--l
L1..
LW
Cl

Z
a
c.!)
z
.....-.I-I-U
~

-<
0...

.. ,- ..

r



I
10

r----------------------o:-0
Ln

• Ln
"'l:'

0...
lJ..J- ..

: -~
u >-. t- ..- 0

<:: ~ ~

• -I
CL <

:;:)- c
Z Ll.I

0 LI.. \,...,
Z Q

~

Ll.I

CJ:l :::
~

> • -I .....
U

Cl 01--<
LW 0-:r:: • %U, l- • 0

c::<:: 1:""_L:..
Cl.. • ~.J

>-
<:
3

." <:
0

0 cO

• 0

•en
~

C!J
~ •w....

H81Vd ONnO~V ONV NT 00


