llinois Department of Transportation

To: Diane M. O'Keefe Attn: District One
From: John D. Baranzell
~ Subject:. . PavementDesign :
Date: T T 777 March 21,2012 B )

FAP Route 3502/335 (US Route 45)

Lake County _ .

From IL Route 60 to north of IL Route 22 .
We have reviewed the pavement selection for the project, which was submitted
to BDE by memo dated January 25, 2012. The project will reconstruct portions
of US 45, IL 60 and IL 21 within the project limits. This project meets the
requirements for the alternate bidding process and the approved pavement.
design for this project is as follows: - : ‘

IL 60 from US 45/IL 83 to Medline Place (Pavement Reconstruction)

Option 1: : .
11.5 inches of HMA pavement
2 inches of Polymerized HMA surface course, Mix “F”, N90
2.25 inches of Polymerized HMA binder course, IL-19.0, N90
7.25 inches of HMA binder course, IL-19, NS0
12 inches of Aggregate Subgrade
. Geotechnical Fabric
" Option 2: : ' s .
10 inches of PCC pavement with tied PCC curb & gutter
4.5 inches of Stabilized Sub-Base .
.12 inches of Aggregate Subgrade
Geotechnical Fabric

US 45/IL 83 from US 45 to IL 60 & US 45 from US 45/1L 83 to IL 21 (Pavement
Reconstruction)

Option 1:

10.5 inches of HMA pavement
2 inches of Polymerized HMA surface course, Mix “F”, N9O
.95 inches of Polymerized HMA binder course, IL-19.0,, N9O
6.25 inches of HMA binder course, IL-19, N9O

12 inches of Aggregate Subgrade

Geotechnical Fabric




Option 2: : :
9.5 inches of PCC pavement with tied PCC curb & gutter

4.5 inches of Stabilized Sub-Base
12 inches of Aggregate Subgrade
Geotechnical Fabric

—I21 from L 22 to US 45 (Pavement: Reconstruction)——

Option 1: ‘
10.75 inches of HMA pavement
2 inches of Polymerized HMA surface course, Mix “F*, N9O
- - - - - 2.25inches of Polymerized HMA binder course, IL 19 O NQO
; -"8.5 inches ‘of HMA birider course; 1L-19,"N80"~ '
12 inches of Aggregate: Subgrade
Geotechnical Fabric -

Option 2: : :
0.75 inches of PCC pavement with tied PCC curb & gutter

4.5 inches of Stabilized Sub-Base
12 inches of Aggregate Subgrade
Geotechnical Fabric

If you have any questions, please contact Paul Niedernhofer at (217) 534-1651.




d)

\ linois Department of Transportation

Memorandum
To: Scott Stitt : " Attn: Paul R. Niedernhofer
From: Diane O'Keefe By: Jose Dominguez

_Subject: Pavement Analysis*

Date: January 25 2012

Route: FAP 3502/FAP 335 (US 45) o Section: 49-Y

Limits; I, 60 to N. of IL 22 e © - County: Lake
Contract No.: 60N84 - Job No.: P-91-065-01
Letting: N/A S

We are submitting the pavement analysis for the above captioned location for your

review and approval. Please note that the pavement area for reconstruction exceeds
'4,750 Square Yards The improvement mvolves the following scope of work.

Pavement feconstruction of IL 60 from US 45/IL 83 to Medline place to provide three
eastbound 12-ft thru lanes and two westbound 12-ft thru lanes with a 30-ft barner
median for a total length of approximately 1800-ft. :

Pavement reconstruction of US 45/IL 83 from US 45 to IL 60 to provide two 12-ft thru

lanes in each direction with a 30-ft barrier median. for a total length of approximately '

2,950-ft.

Pavement reconstruction of US 45 from US 45/IL 83 to IL 21 to provide two 12-ft thru

lanes in each direction for a total length of approxmlately 21,900-ft. A 12-ft flush

‘median. will be constructed from US 45/IL 83 to Fairway Drive and a 22-ft barrier
‘median will be constructed from Fairway Drive to IL 21.

Pavement reconstruction of IL 21 from IL 22 to US 45to provide three 12-ft thru lanes in
each direction with a 30-ft barrier median for a total length of apprommately 5,950-ft.

District 1 performed a mechanistic pavement analysis for each segment using a 30-year

des1gn period. We recommend the following pavement designs:

IL 60 from US 45/1L 83 to Medline Place -

PCC Curb and Gutter , \
Pavement Reconstruction -

Option 1: - ‘

-11 ¥%” Full Depth HMA Pavement ,
2% Polymerized HIMA Surface Course, Mix “F”, N90 \

2 ¥ Polymerized HMA Binder Course, IL-19.0, N90 -
7 v HMA Binder Course, IL-19.0, N90

12” Aggregate Subgrade

Geotechnical Fabric -

ooy




b c) US 45/11, 83 from US 45 to IL 60 and US 45 from US 45/11L 83 to I, 21

Scott Stitt
January 25, 2012
Page Two

Option 2:
10” Jointed PCC Pavement

4 %” HMA. Stabilized Subbase .
12” Aggregate Subgrade

’ Geotechmcal Fabric

The life-cycle cost analysis favored HMA pavement by.0.5%.

*PCC Curb and Gutt?r"‘

d)

Pavement Reconstruction
Option 1:

110 14 Full Depth HMA Pavement

2” Polymerized HMA Surface Course, Mix “F”, N90

- 2 ¥ Polymerized HMA Binder Course, IL-19.0, N90 ..

6 ¥ HMA Binder Course, IL-19.0, N90 .
12” Aggregate Subgrade
Geotechnical Fabric

Option 2:

9 15” Jointed PCC Pavement

4 %” HMA Stabilized Subbase
12” Aggregate Subgrade
Geotechnical Fabric

‘The life-cycle cost analysis favored PCC pavement by-0.4%.

IL 21 from IL 22 to US 45

PCC Curb and Gutter

Pavement Reconstruction

Option 1: .

10 %” Full Depth HMA Pavement
2” Polymerized HMA Surface Course, Mix “F” N90

2 Y4 Polymerized HMA Binder Course, IL-19.0, N9O

6 ¥” HMA Binder Course, IL-19.0, N90

12” Aggregate Subgrade

_Geotechnical Fabric

Option 2:
9 % Jointed PCC Pavement
4 v5” HMA Stabilized Subbase

"12” Aggregate Subgrade

Geotechnical Fabric

The life-cycle cost analysis favored HMA pavement by 2.4%. -




Scott Stitt
“January 25,2012
Page Three

The life-cycle cost analysis does not favor HMA, or PCC pavement by more than’iO%' in
any of the locations on the project. An alternate bid consideration with review by
pavement selection committee will be required according to the flowchart in Figure 54-

1.A of Chapter 54 of the BDE manual.

Ifyou have any questions or need additional information, please contact our Economic
Analysis Coordinator, Mr. Tom Matousek, at (847)705-4255.

By St Do
~ Jose A. Dominguez, P.
Project Support Engineer
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Spreadsheet by Uehle - Rev. 11/02

MECHAN!ST!C PAVEMENT DESIGN

LU;E FoR 1t oMLY |

‘Date: 12/28/11

Route: (¢
Section:§]

INPUT

(Enler Data m Gray Shaded Cells)

Design AC Mixture Modulus (Eac)=
Desrgn Asphalt Concrete Microstrain =

ksi (Figure 54-5D)
(Flgure 54-5E)

Structural Design Traffic
: ) Minimum Actual Actual %of % of ADTin
: Road Class: . . ADT ADT Total ADT Design Lane
. Rural or Utban 7§ PV = 0 . | 51402 | 954% -] .P= 8%
Subgrade Support Rating (SSR): sU= 250 1,802 S S= 3%
Construction Year: § MU = 750 757 s M= 37%
- i ue‘s’xgn"Penod‘(DP) = Struct. Design ADT— 54050 l - {2029)
FLEXIBLE & RIGID PAVEMENT CALCULATIONS AND ADDITIONAL INPUT
Flexible Pavement ngld Pavement T
Cpv= 0.15 Cpv= - 0.15
Csu= 133 . Csu= 144 .
. Cmu = 483 - . ] Cmu= 696 . .
TF flexible (Actual)="  6.85  (Actual ADT) TF rigid (Actual)= . 8.89 - " (Actual ADT)
JFflexible (Min)= 438 *  (Min ADT Fig 54-2C) TFrigid Min)=  6.20 . (Min ADT Fig 54-2C).
" Use TF flexible = 6.85 . Use TFrgld=_ S -
: AC Type = .
AC Mixture Tempurature = &ideg. F (Figure 54-5C)

AND PAV EMENT DESIG-N..MANUAL

DES!GN TABLES FROM BD&E PAVEMENT DESlGN CH. 54
Class Il Roads ‘Class li'Roads Class [V Roads
7 lanes with ADT > 2000 2Lanes 2 Lanes
One way Street with ADT <= 3500 (ADT.750 -2000) (ADT < 750)

: ) Min. Str: Deslgn Traffic (Fig 54-2C) Class Table for -
Facility Type pv . | sSU MU ~ One-Way Streets

Interstate or Supplemental Freeway’ -0 500 500 ADT Class
0-3500 | - fi
No Min >3501 |

- Traffic Factor ESAL Coefficlents

Class Table for

Rigid (Fig. 54-4C) - Flexible (Fig. 54-5B 2 or 3 lanes
Cmu " (notfuture 4 lane &
& ek not cne-way streef)
1l 135.78 385.44 ADT . Class
M 120.58 .384.35 ’ 0-749 1\
lV(ADT>;‘rOO) 127.75 384.35 750 -2000 Hii
IV(ADT<=400) 127.75 78.84 >2000 il
"Figure 54-2B _ Percentage of ADT in Design Lane
Rural Urban
Number of Lanes P S M P . S M
1 Lane Ramp 100% 100% 100% 100% 109% 100%
" 20r3 50% - 50% - 50% . 50% CB0% |1 50%
4 32% 45% - | 45% 5% 45%
B ORE. s 20% 40% 40% S

et




L L [z 21

' PAVEMENT DESIGN Aprll 2011

Thickness (inches)

12.0 }
"11.0
10.0

]
v ond
BV

©
o

Tied' Shouilder, Tied Curb & Gutier, or Wideried Lana

8.0
. 7.0
5.0 L, N VN —t <
0 L2 3 4 .5 6 7 8 s,,q‘g." 10.
. ' Rigid Pavement Traffic Factor : o ..
130 -
. Uritied Shoulder or Untied Curb & Gutter
12.0

L-— Tied Shoulder, Tied Gurb & Gutter, or Widened Lane

4

g 10.0.
': 0.0 . \
80
7.0 i . .
10 20 - 30 : 40 50 &0 70 50 90 100
: ' Rigid Pavement Traffic Factor
Note: Use of untied shoulder design requires BDE approval.
RIGID PAVEMENT DESIGN CHART ~ } g3" somTED ree PINEMENT ;
..(Mechamstlc Desxgn SSR Poor) P
Figure S4-4E ' '

54-4.6
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"HARD COPIES UNCONTROLLED
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linols - PAVEMENT DESIGN April 2011 |
"~ e
TR
e Ey
" (81°F)
Note: The minimum desfgn HMA mixture ;‘emperaz‘ufe will be 73 .
. HMA MIXTURE TEMPERATURE’
‘(Mechanistic Design: Flexible Pavement) .
Figure 54-5.C

HARD COPIES UNCONTROLLED o450
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Date CSamvARY 9, 2@l

Calculations by: = e

Checked by

class . 1 Roads and Streets

‘Urban Rural X

MECHANISTIC PAVEMENT DESLGN |
' - - FaP 33c Route Ik 2

—

Revised July 1, 1991° (,;

Section’ NIA

LAKE " County

"Location Tnzz To WSHS

I
!

. -Station--—I0ZZ+3%

Limits of Analysis

‘Length _ Feet .

to-Station _169i+%l

113 HMiles

5950

- Structural Des‘i gn Traffic

percent of S.D.T. in Design Lane

PV = 5l40% p="_ 8 . - %
.. . ~SU,= ']‘ 892 ' = 3?; i %._ v
M= TOF u= 3. %
- MINIMUM SUBGRADE SUPPORT RATING - " Teor : W , [.
Mi nimum fF-F = £65

Flexible Pavement Design

De'sign.}A:C Mixture Temp. 72 °F.

' Deéign AC Microstrain #1

Actual TFf = _5-26
Selected Design AC'Type 2o

750 KSI

pésign Epg
AC Thickness /1074

_Inch

- Rigid Pavement Design Actual TFp = _8.89
Extended Lane 934 Inch .

15" Panel PCC Thickness for: Tied Shoulder

Untied Shoulder

Figure 5.05 -

- _.Inch .

Winimum T = _ 741

Inch

o,

- e

v

t e -
o . -




Revised July 1, 1991
Sheet ™1 of 5§

RIGID PAVEMENT |
| Fae_Route 330

t ‘Date:
] Quantities by: - TMme Cﬁécked by: | o ' Section Hix
ﬁ Unit Prices by: ' ___ Checked by: Tme Laer County
; " Net Length : 575" ) Lin. Ft. 1% -~ "Miles |
.‘5' e ———Number-~l.—a—nes——- e G L Urban ' Rin*a'lf X
ITEMIZED CONSTRUCTION COST el . o : et e
| . Quantity Unit Item S : Uﬁﬂ: Cost Tdta'l Cost
48999 Sq. Yds. fﬁ_-znch Jointed PCC - @§_43o_=§ zZumzée
' _'.5_5:,_5_?_'6_ sq. Yds‘.' : Aiﬁeh (51&abﬂxzeé/éi~anu1m‘* Subbase)' e $ /éoo ‘= $ -773, (e
_'_f‘;_.Sq.' Yds. - -Inch pcC Shqu"ldei*s R R $
___‘f_"__;‘L'i‘ri‘. Ft. ~ Pipe Underdrains . . e = ‘$.
e 7 ~ subbase Gran. ‘Mat., Type C -_ | .88 . o =$
280 Lin. Ft. 1003 Shoulder Joint Seal . 0§ zoo - =§’ yiec0
. . : es . -s
@ s =5

Tota] Cost of Original Pavement COnstruct1 on § z,esggao

ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST
REHABILITATION ACTIVITY 'l- - YEAR o

- 47 Sq. Yds. 0.4% Full Depth PCC Pavement Patching .@ § 4o = §- 29490
' Total Cost of Rehab111tat1on Activity 1 $ 2940

:  ETGIRF 5.05A(7)




REHABILITATION ACTIVITY 2 - YEAR 35
98 sq. Yds. o 2.9 Fuﬂ Depth PCC Pavement Patchmg

Revised July 1, 1991
Sheet 2ofs

" RIGID PAVEMENT (Cont.)
7ap Route 3T

Se.c'ci on

w2

INYTS

LNED

@$ o =

. County

$ seso _

Total Cost of Rehabfhtatwn Activity 2 $

REHABILITATION ACTIVITY 3- - YEAR 20

978 _ $q. Yds. 2% Fuli-Depth PCC pavement Patching

2 5q. Yds. 05% Fuﬁ-Depth PCC Shoulder patching -

zz.e0e  Lin. Ft. 100% Longftudi nal/Shoul der Jm nt
' Routing & Sealing :

100% Centeﬂ ine Joi nt

a§ so

5,-980

$ 53680

g 50 =§_©°.
oy 2 =% fheee
- $ Z —“=...$.<.__%.6¢?

73,800 Lin. Ft.
- i Routing - & 38ux'11g

FIGURE 5 05a{2)

-

o e W e mE W W

1 NS
e .

remnstuar

1

)

Total Cost of Rehabilitation ACTivity 3§ 155869

.




- Revised July 1, 1991
. Sheet 3-0f ¥
RIGID PAVEMENT ‘(Cont.) -
E_ Rouyte 33
Section - N/A”
 LARE County

REHABILJTATION ACTIVITY 4— - YEAR 25 . .
“—lé"r" Sq Yds. 3 0% Full-Depth PCC Pavement Patchmg es . éa = 8&’92@" ’

.. 0 .sq..Yds. loz Full-Depth PCC Shoulder Patching @ $ 2 =3 S

Pt Total Cost of" Rehab111tat1on Act1v1ty 4.5 8802

REHABILITATION ACTIVITY 5 .- YEAR -30

ﬂl[ . k95 - $q. de_. 40% FuH Depth PCC Pavement Patchmg e % 6o '. =% 35
0 Sq. Yds. 1 5% Full- Depth PCC Shou1der Patchmg @ '5. 5° ='.$, . ©

I" 19eq 5q. Vds. ?’Ducg HMAOverio.y ~pavement. e§ _n__ =% 537977
- "0 5q. Yds.  Policy Mk Overlay = Shoulder ) es o . =% ©

© Total Cost of Rehabﬂitation Actwﬂy 5 ¥ 6'.55,'35? o

zs:sm. Lin. Ft. 100% Long1tud1na'l ShouT der Joint . A ' B
: Routmg & Seahng - L @$ 2- =$§ Yieco

L
E o EFHABILITATIBN A[‘TTVTTY & - YEAR 35
L

| 58w '_L'in. Ft. 100% Centerline Joint Routmg & Seahng 0 $ =§  Y1éoo
m8se - Lin. Ft,. 50% Random Crack’ '
.. _Routing and Sealing — Assuse100£4/Stakion @ § 2. =§ .3570.
e Lin. Ft. 40% Reflective Transverse emck Co . '
" Routing & Sealing : oes_Z =% _22g78
{7 Sq Yds. o.] % tful-Depth Pauemen+ Patchmg es_s52 =% .Zﬂﬁa-

Cm. 14'[:‘ i Su({ace—%‘bfsiﬁes mx\\%F: Ha5ia.- N‘n"‘Lr\-\'US’h.'{':s o .
Totax Cost of Rehabilitation Act1v1ty G $ )56, 198

A\

%i I . FIGURE 5.05a(3)
- : 38




‘Revised July 1, 1991
g Sheet "4.0f 5
RIGID PAVEMERT (Cont.)
Fap Route 332
Section . N/A - .
L:maf:',_ - County

-

| REHABILITATION ACTIVITY T - YEAR 40

7

M5 245 Sq Yds. 05% Fu'l]-Depth PCC Pavement Patchmg , e $ 4a =% Hie

2‘1 > 59, Yds,  05% Birkial- De;f«h Pavement Paicking 0§ 5o = § 12280
(m 14 Flll Swrface - In+as+a:¥es, Ml £' Fily 2.5 in, Nﬂ'\'In-\'ush-k_s\ ’

TBE Ling Ftoo 603 Reflective ’z?ms\,e,-se_ Crock

Qau-\'lnﬁ “ourd Se.a.l f\a . @ s - Z = $ 34! Z?Z -

f7.8ss " Lin, Ft.. - 50% Rondom Crack | g
: Routing & Sea'lmg Assume \bo{—“-l-/s-yd.wn@ $ ' = $ 3570

- 7380 Lin. Ft. . 100% Long1tudma1/5hou1 dér Jo1 nt o . : :
- . . Routing & Sealing - - @8 Z =% _teco
,23,805 Lin. Ft. 100% Center‘hne Joint o C7 o :
- . Routmg & Sea'hng o . @ $ =§ Higeo

Tnta'i COS\. of Rehabahtat'; on Actnnty 1% /72}/22“ 3

FIGURE 5.05a(4)
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ANNUAL €osT DETERMINATION

Present Worth CaTcu'latwn.

' Re\nsed July 1 1991 '
. SheetS of 5

RIGID PAVEMENT. (C_ont_._.)

Fa@ Route Z3@

Section N/A
. LARE . County’

T T -T6tAT Cost of Origi nal Pavement COnstructmn $ 2 Ik Fé0

Present Worth of Rehab1htat1on
Present Worth of Rehabilitati on
Present Worth of ,Rehab'lhtah on
. Present Worth of RehabiTitation
Present Worth of Rehabilitation
'Present WOrth of Rehabilitation
Prese.nt Worth of Rehabilitation

‘Activity.d

. XO:LM: - & z,fas

Actwﬁ:y 2 5"
Activity 3
"$ oo

Activity 4

Activity 5

Activity 6

Activity 7 ‘

X G.6419= $ 237
X 0,5537= % _85.2°3
X 0.4176=$ 42,038

. X 0'.’4l2~.0= $ 210008
X 0'.3554-";-5 55513

X 0.3066.= $ "58,9@5

Total Life Cyc1e Cost (Present Worth) s 2 ‘}58 se>

Annua? Cost Per Mﬂe Ca'lcu’!atwn

Total pw X -CRFn/L,ength

= Annual Cost/ Year‘-M‘n 1 e

($ 2953500 X 0.0461%( 13 Mi.)

FIGURE 5

= § 25,479 _/Yr.Mi.
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FLEXIBLE PAVEMENT

m ‘Quantities by: . ThAC Checked by: Section. M/A
. 3 - : - :
o Unit Pr1 ces by Checked by: TR, Lake . County
N R " Net Length . 5950 Lin. Ft. = 13 Miles
e e NUMbEP LaNES. & 'Urban : | Rural K.t
L/ , Single Lane Pav1 ng < Dual Lane Paving
ﬂ ITEMIZED cousmucnou COST o
Quantity Unit . Ttem Unit Cost  Total Cost
. ‘. | . . &Yaw’c Svr'rhzc\fr it F,N'-?o . C -
._E' . 48909 Sq.- Yds. “Grass—I-Surface-Course - . e$ 52 =§ 91,5t%
W . L. e ; ¢ ey Hmﬁ BraDER-, w19.9, NG ' ‘ . ‘
A9 . Sq. Yds. 2% _inch Class I Binder Course: @8 _#0.54 ='§ 55501
N . ‘ . I . . -
.IIU } O . Sq. Yds.. -Inch ,Stab.ih‘ zed Shoulders @ $ =§
L ¥ 0 . _ -Lin. Ft. Pipe Undérdr.ailns_' . es =$
- 4 , subbase Gran. Matl., Type'C @ $ =$ , B
iﬂ_ Y92 . saNDS. HA ;:jMR'g;H:peE,.IL‘_G..O;, NG 0§ za.8d =§ JUsmoYS .
o 5 : Y -
ﬂ: . Total Cost of Orig gi na‘l Pavement Construction $ 2,4/8? 465
ﬁ ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST '
REHABILITATION ACTIVITY 1 - YEAR 5 .
ﬂ; 3,2?5 Lin. Ft. 50% Therma1/Crack Routing & Sea‘Hng es -z =% (5%
(Ansune WLOEY /stoetion) ' : -
3800 goo Lin. Ft. ~100% Longitudinal Shoulder Jmnt o e & =% oo
! , Routing & Sealing - , N
B80° Lin. Ft. 1002 Centerline Joint Rout'mg & Sea'hng ] $ z = ¢ 47600
4 sq. Yds. 0 1% fucdia-D th - pavement Patchm @ 35 =$§ ¢z
2 T iw-bep PR emel | Suctace ‘ b8

Rev1sed Ju‘ly 1, 1991
. Sheet 1 O'F 5

FAP Route 33e-

Tota1 Cost of Rehab'shtation Activity 1 §

103, £o8

FIGURE 5.05b{1)

..'40




Rev1sed July 1, 1991'
' - Sheet 2 of &

_ FLEXIBLE PAVEMENT ‘(Cont.)
fap_ Route 332 .
Section  ®/A ¢

REHABILITAT‘ION ACTIVITY 2 - YEAR {0

248 - Sq. Yds.

3273 Lin, Ft.
733800 Lin, Ft.

" lz3800 Lin. Ft.

LALE County -
' 0.5% ardal-Depth  HMA . Pavement e 3 =% _33°
© patching-mi\ & Fill Surfece, '
50% Tﬁndm;'((:rack Routing & Sealing ey 2 =$ (5%

“{Hsswrre nc~F+/s+a+¢on) . .

100% Longitudinal Shoulder Joint .- @- $ = = § 41660
Routing & Sealing .. : ; - .
- 100% Centerline Joint Routmg & Sea‘hng o $ x5 = ¢ Yrees

Total Cest of Rehabﬂitation Act1v1ty 2% l],08¢

REHABILITATION ACTIVITY 3 - YEAR 15.

, $99  Sa. Vds.
489 Sq Vds.

5& Tens

2.60in. Mitin ~?\; )4 sh L
n. 6 nfement % oulde( @ $ ZZS = $ et .
e$_38 =% B8z

L.O% ?o-r-hoi j‘F'H" 'Pmiemm* Pa—}—d'u
(mntr.n AchDnCJ zoom) : .
2.0Din. HMA D\/e(loﬂ P&\}me+ ¢ @ $__Zi-—-= S.i/ff-'}z—z———

S\'\Du.ldef ‘ :

Total Cost of Rehabiiitation Activity 3 § 433,979

FIGURE 5.05b(2)
: 4




Revised July 1, 1991
Sheet 3 of 5 - .
FLEXIBLE PAVEMENT (Cont,)
mp_ Route. 32 o
- Section - N/A

Y

ﬁ . Lake Covunty.
. REHABILITATION ACTIVITY 4 - YEAR 20 . o
Z380c Lin. Ft. 100% Longitudinal Shoulder Joint o ' o '
o Routmg and Sealing . e es Z . =% 4 e -
- A% Lin. Ft. © 100% Centerhne Joint Routing & Seadling @$ 2. - =$ 4yréem .-
i e o/ es 2 o
327% Lin, Ft. 350% erma1 Crack Routing & SeaHng R B =% 4639
© (ASSwve 'O 4—‘+/ s+a:\~mn\ ‘ . i

T3 7TSqL Yds. 0.1% fackial-Depth HMA - - |
%_wa+ Patc}'” ng UY\ 1 éFll\ SU\.(»FQ_QQ) P s B - ='$ 1862

) - . : Tota? Gost- —of Reha:b'rhtat'ron—Ach YT ty-4:—'$ [E3es '

REHABILITATION ACTIVITY 5- YEAR 25

25500 L1n...Et.' 100% Longitudinal Shoulder Joint’

Routing and Sealing : . 'es$. 2 __=$ 47 ¢00 '

3896 Lin, Ft.  100% Centerline Joint Routing & Sealing @ $ & $ - yz,600 - o

e 3 65

. " Rendonn/
317% Lin. Ft. , 50% Thermai Crack Routmg & Seahng @ §
- . (AsSume 10 P/stazhon)

295 Lin. Ft. 050% Farkal-De o Fovemerd Betching (14 A1 Suckidp § 38 = 4315
b F _ Total Cost gf Rehamhta?n on Ketivity 7 5 11,956

- REHABILITATION ACTIVITY 6 - YEAR 30

1999 Sq. Yds. 2.06- . (Millina (Favemend Orly-Stndeed Desin@ § 226 = § Jo,eds. - *
""""“f" q gos\fe.m;-\- esy,:ﬂ -Limikng Shénn Criterion bfs:jﬂ) — .
975 Sq Yds. 2. O%Par-ha,l -rDepth H(‘(\A -Pavement ' 32 o ;
Patching lmiWE Fill Add -hono& 2.50 in. Al\Desﬁ,s}@ $ v =% 33164 1
g - Sq. Yds. 1.0% Full Depth HraA : So o
o ‘Shoulder Patching . &3 ) oL
MlLF Fi | Surface - Stondard Design ™ -
it fF N Additisral 2807n. - L.nm-hnj s‘h’&.xlﬂ Criterion 7)@&:3:—3 : ‘
02! Tons HmA overt ( 305 s*mam Demﬁn : - . o
—— . Z.00in. ~ L.mr"\ng Strain Cr'fer»cn D&Slﬁn) es 74 =% . Zloo0sd :
T & Tons ‘ . H\’V\A D\Ierlo_.j—S\'\buldU (175in Standord @ & 74 = $ R
JE Design; 2.001n- ~Limiting Stran Cx'dtrlonbaslﬁn) '
. ! | : | |

70?, 3

Total Cost of . Rehabﬂ‘i tation Activity (a $

FIGURE '5.05b(3)
42




© ‘section _w/m o

oy

' REHABILITATION ACTIVITY 7 - YEAR 35

. 73800 Lin. F‘fc“. 100% Longitudinal Shoulder Joi nt ,-@ $.

Routmg and Seahng

i

Revised July 1, 1991 .
Sheet4 of 5 !I

FLEXIBLE. PAVEMENT (Cont l(
tae Route 33

RSN

Lags . County

—
-

75806 Lin. Ft. . 100% Centerhne Joi nt Routmg & Seahng @ $'

22%% Lin, Ft. 50% Therma{ Crack Routing & Seahng es

— T(Assumne 11D $4 /stadion

14‘7 Sﬁ \{ds 0N0% Porrol-De +H ?o\u-eme.nﬂ Packehing e $

(m.\\ k Fil $w-Fa.:.¢..) .
‘Total Cost of Rehabﬂitatio-n'

2. g $.‘,u/?(oo
o
” z -3 ‘i‘r'eao : *l _
Zz = $ §544 °
3 ;.s 182

REHABILITATION ACTIVITY 8 - YEAR 40

100"’ Long1tud1na1 Shou]der Jo1nt
Routmg and Sealing ,

Zi&oa Lin. Ft. 100% Centerhne Joint Routing & Sealing @ §
BRE . (Single ‘lane and dual lane pavmg) :

‘23,800 tin. Ft.

- . o
3273 Lin. Ft. 50% Ther'mal /C.rack Routing & Sealing,

Zlf 5. Sq Yds. 0 50% ?o.r—ha-\’bgp‘)‘h Favement Pa.-!-d« (m "#F»st-ra[es @ $
Total gost of Rehabﬂ1tat1on

@s

@s’

_.__——-————‘-

Activity 7 $ /05.66*3

z = $ 43 gen

z =§ _dice”
T g 659

=§ 930
Act1‘v1ty 8 $ /17,056

e i S

crenpe § 0Bk(4) - continued

-




Reyised” July 1, 1991

- Sheet 5 of 5 i;]

o L
“ FLEXIBLE PAVEMENT tContf) i

FAP_ Route 3% o 'I

section  N/A S

v Y lace - Gounty |
ANNUAL- COST DETERMINATION - 'ﬂ
e ~——Present~wOrJ;h Caleulation;. o o ' ' ' LA
. Present Worth
Tota'l Cost of 0r1 g1 nal Pavement Constructwn $ zqsﬁ,«m : lm

Present WOrth of Rehabﬂ1tat1on Actw1ty 1_.' $ '03608 X 0. 826= § 8372 T ——
- Present Worth of Rehabilitation Activity $ 1,056 X 0 7441 = § 82637 ‘.;iE -
, Present Worth of Rehabilitation Activity $ 532997 X 0 4= § 342779 T

Present Worth of Rehabilitation Activity 4 $ w3608 X 0.5537= § s23eB . . iﬂ

e 2hzeo ol

$ ozt  X0,A77%=$ 53,040

———— —t————

§ goz,2c3 X 0.4120= § 373772
$ sgeg X 0.3554=% 26 822 .

A —————————————

$ o056 - X 0.3066=% 24 050

—————— .

Present worth of Rehabﬂ1tat1 on Activity
Present worth of- Rehabﬂﬁ:atwn Actw1ty'
:Present Worth of Rehamhtatwn Act1v1ty

resent WOrth of Rehabﬂ1tat1an Actn};y '

.po.-gmm.p-*wm

.o

i i ww wr W W W H W
H . ., o . 3 . ] 3

* Total Life Cycle Cost (Present Horth) $ 3 SSj szﬁf

Annua’l ‘Cost Per Mﬂe Ca]cu'lat'ion

Present WOrth “Total Cost X CRF /Length Annua‘i Cosc/Year-Mﬂe

($ 3,39,3%’ xo,o4o77/él,13. i) : ' A -5/2348& /Yr.-m.

CgEz - ST
25,4979

= [0.013%

!FAVOES pec BY 247, ] -

FIGURE 5.05b(5)
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MECHANlSTIC PAVEMENT DESIGN

Date: 12/28/11

Spreadshest by Uehle - Rev. 11/02

e

Route:
Section: ﬁ‘k
County:
Location:

Comments: & ‘Zv

INPUT

(Enter Data in Gray Shad d Cells)

AC Mixture Tempurature =
Design AC Mixture Modulus (Eac=

(Flgure 54-5E)

deg.F  (Figure 54-5C)
ksi (Figure 54-5D)

Facility Type i
¢ A Structural Design Traffic
e : : : , Minimim | Actual | Actual %of % of ADTIn
I R o ’ Road Class: = | . ADT | ADT ' | Total ADT . Deslgn Lane
T ' PV= 0 49,980 95.2% P=_ 32%
Subgrade Support Rating {SSR) SU= 250 1,680 S= 45%
, Construction Year MU = 750 840 M= 45%
T Design Period (OF) = years Struct. Design ADT ={ = 52500 ' (2029)
FLEXIBLE & RIGID PAVEMENT CALCULATIONS AND ADDITIONAL INPUT
FIexuble Pavement Rigid Pavement
Cpv = 0.15 5 Cpv= 0.186
. ‘Csu= 133 Csu= 144
. Cmu= 483 Cmu= 696 :
S * TF flexible (Actual)= 8.55 (Actual ADT) _TF rigid (Actual)= - 11.23  (Actual ADT)
i TF flexible (Min)= 533  (Min ADT Fig 54-2C) TFrigid (Min)=  7.54 - (Min ADT Fig 54-2C)
- : Use TF flexible = : " UseTFrgid= 1123 : .
o AC Type - :

. CIasjs 1l Roads Class lli Roads - Class [V Roads
Z lanes with ADT > 2000 2 Lanes 2 Lanes
One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 75_0) ﬁ
. il
Min. Str. Design Traffic (Fig §4-2C) Class Table for
Facility Type PV - MU " One-Way Stieets
interstate or Supplemental Freeway - 1500 ADT Class
s : ‘ ; i j 0- 3500 I
NG Min No Msn No Min >3501 [ I
Traffic Factor ESAL Coefficients Class Table for '
Rigid (Fig. 54-4C) Flexible (Fig. 54-5B) 2 0r3lanes
Class i (notfuture 4 lane'& | .
T A SEN RS AN R V232 696142, {38 . not one-way sfreef)
Al 135.78 567.21 112.06 | 38544 ADT - | Class
i : 120.58 562.47 . 10_9,14 384.35 . 0-749 [\
IV(ADT>400) 127.75 555.90 109.14 384.35 750 - 2000 1]
IV(ADT<=400) 127.75 555 90 ) 9.88 78.84 >2000 - i
anure 54-28 Percentage of ADT in Design Lane
Rural : Urban
Number of Lanes p- - S M P S M
1 Lane Ramp 100% . 100% 100% | 100% 100% 100%
20r3 ' 50% 50% . 50% 50% so% .. 50%
& R s - | ek | 4% AL
§ or more . 20% 40% | 40%




PAVEMENT DESIGN _ April 2011

[ linols

Thickness lnches)

* Thickness {lnches) -

"12.0 }- :

+10.0

©
o

Tied Shoulder, Tied Curb & Gistter, or Widened Lane *

o.
5)

N
.70
6.0": PRI IS : e B -
] 2 ‘3 4 % § 7 ©o8, s 10
- . - Rigid Pavernent Traffic Factor . '
13.0
L
Untied Shoulder or Lintied Curb & Gutter
©. 120 - r R
i10 1 /

Tied Shoulder, Tied Curb & Gutter, or Wideried Lane

fot

10.0

2.0

X

10,

';Tg : HZ3

_ Note: Use of untied shoulder design requires BDE approval,

40 s50' 80 70 80 ‘90, 100

20 30
: Rigid Paverment Traffic Factor

,RiGID PAVEMENT DESIGN CHART =~ [, c :
(Mechanistic Design: SSR = Poor) )-/0 .Fcc FRIEMRENT (v:o,vasb)}
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MECHANISTIC PAVEMENT DESIGN .
| " ¢ 335 Route ITwes

Date ThwERY 5. 201%

- section __ MN/&

talculations bj: s

Checked by:

Lae. T .- County

Location us 45/7L 22 © MEDLINE

. Class I . Roads and Streets

urban . - Rural___ X
' L1;m1'ts pf Analysis . . Stat1on6‘l"8? ¥6% ‘ ¥ Station gzb‘ﬁfTﬁ%" g
' o o Leng;h_ T ‘Fgét o34 . Miles |
'Sti'uartulrﬂ Design Traffic, ' | ‘ . " percent of 5.0.T. in ﬁeéién Lane
| .PV = - 4,98c R, ’ , o P= . =22 | g
Csu-_ hégo - s gs %
e gHe ) = 45 BN

MINIMUM SUBGRADE SUPPORT RATING - "____ PooR

© Flexible Pavement Design Actual TFg. = 8.55 Mi nimum TFg = g4o

o Selécted_Desfgn AC Type . _‘Zc';
Design AC Mixturte Temp. 73, °F. S 'D'esign, Eac - 750 Kst

D ———————————

_-Design AC Mfcrqstréin ‘66.

L

* Revised duly, 1, 1991° {;JE

.

AC Thick,n'ess' WMeo - Inch

_ Rigid Pa\}ei\ent Design Actual TFR = (l‘L'S M;i'ni'-mum TFR _=' _ 9.04 B
Extended Lane > . Inch '

Inch

. 15' Panel PCC Thickness for Tied Shoulder
" Untied Shoulder ____ Inch

Figure 5.05
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Rev1sed Ju]y 1, 1991

. Sheet 1 of5
| RIGID PAVEMENT -
"Date:r” | B . | ' ; lfﬁ?__' Route 355.
| Quéntitieé by TG 'Chgcked by: o Sectiq.n N/A
Unit Prices by | . ' C-heg_:‘l;e'dﬂ by: e o 4'LM’-’E,’ Co@nf&
| Net Length 1;é:ob L;n Ft. ] o34 'M"Hes | ' o
Number Lanes 4 Urban o Rural 8
ITEMIZED consmucnon cosT S _
Quantzty E Umt .Item" o S v Um’f Cos:t -T.o‘t,a1 Cost |
oso Sq: Yds.. __'t_g_;-x:'cn . Jointed’PcC. . 0§ _Hszc =% _Swdazs

" rs,zow Sq. Yds. -;w{-neh (Stabi'hzedﬁﬁra-nu-Pa«r Subbase) @$ 15 =% /98000 ;

_ 2 sq..Yds, __‘f_'__—Inch PCC ShouTders e$ . o=$_ 7
___2 JL"i_r'l., Ft. - 'P1pe Underdrains = S I = $ ___________
, ___?_ SR Subbase Gran, hat., Type c _ e 5" — =$
| hee Lin. l_-"_t..i 100% Shoquer Joint Seal . o es. 200 = $' J‘IHW
e TR 05— 5=
es. — =% -

Total Tost of OM gi na1 Pavement Construchon $ '?55 SZa

- ITEMIZED MAINTENANCE: AND REHABILITATION ACTIVITY COST
REHABILITATION ACTIVITY 1 YEAR.JO & c

L Sq. Yds, 0.1% Full-Depth PCC Pavement Patching @ § _6o° = § 720
o Total Cost of Rehab'mtatmn Activity ¥ $ ___'Z_Z_C:____

l*-'ﬁ}—-&':.'ai = Lp. ) - Yo gl
ol
I
I
]
|
i
1

dis ¥
A
H

FIGURFE 5 .NRaf1Y "
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'Rev1sed July 1, 1991
Sheet 2 of 5

RIGID P_AVEMENT (Cont. )
rap Route 535

Section NIA .
Lage - County
REHABILITATIOM ACTIVITY 2 - YEAR 15 o o '
e ¢& . =% 44

: 24 Sq. Yds. 0.2% Fuﬂ Depth PCC Pavement Patcmng

Total Cost of Rehabﬂnatzon Actw1ty 2 $ 1442

REHABILITATION ACTIVITY 3 - YEAR ZO

ey _co =% i
2

240 Sq. Yds 2% Full-Depth PCC Pavement Patching -
©__ $q.. Yds. 6.5% Full-Depth PCC Shoul der Patching = @ % _Se— . 7 $

L . o ) * ‘ w_ - . .. : o v & . R -
e R — e W R WS EROCTE W W W

F20p Lin. Ft. 100% Longitud1 nal/Shoulder Joint - : ’

Roiting & Sealing ‘ ez =-§ [949C |
3,600 L'in'.' Ft.l 100% Centerline Joint - - o ___ g .
- Routing & Sealing : e s & = $§ = '

Total Cost of Rehabilitation Ac uv1’cy3 $ 3¢ o000
FIGURE 5 .05a(2)




S . | | . Revised July 1, 1991
‘ - T ' . Sheet 3 0f &
RIGID PAVEMENT (Cont.)
E 4 o , . N " FAP Route = 335
g e A S o ’ ‘Section”  .N/A

b . B _1AKE . County .
W revABILITATION ACTIVITY 4 - YEAR 25 f
%6 Sq. Yds. .3.0% Fuﬂ Depth PCC Pavement Patchmg e 0 =$ zcoo
.~ Sq. Yds. ;o% Full Depth PCC Shou]der PatchIng e T = s_ L=

Total Cost of RehabﬂItatIon Acthty 4.:5 ZI 40@

REHABILITATION ACTIVITY 5 - YEAR 30

460 sq. Yds.  4.0% Fun-nepth Pcc Pavement Patch'lng’ . 8$ &e =$ 28800
0. sq. Yds. '1.5% Full-Depth PCC Shoulder Patching €§ _— =% 0

| poee SG. Yds. Policy HMAGverlay —Pavement e I =8 132000
O sq. Yds. Poiicy 'HMA Overay - Shoulder e~ =% G

‘Total Cost of. Rehabihtation Achthy 5 5 (69,600

RFHABILITATION ACTIVITY éa "YEAR 35

22¢0 Lin, Ft. 100% LongItudInaT Shoulder Jomt L 4 ‘
T Routmg Sealing o e 2 =$ 1940

© 3ges Lin/Ft. 1003 Centerline Joint Routing & Sealing 0§ _ 2 =$ 7w
yseo Lin, Ft.  50%.Rendom Crack o L
T ' RoutIng and Sealing — Acsume Iou£4/s+o.4wn ey £ =¢ 900

Z 880 'L'in. Ft. 40% Reflective Transverse Crack : 2z : S
o Routing & Sealing _ 8§ =§ 57

iz Sq Yds. p.] % M-ﬂ-Depth Povemeant Patchmg e so =% ¢oo

Cm'\léFlu SIA(‘FU-CG ﬂﬁaf‘sﬁ:les mx11¢F:l\2.5 o=~ Nan “Trterstates) '
Total Cost of Rehabilitation Act1v1tyé $ 369¢0

e e o e e e

FIGURE 5.05a(3)
‘ 38




- Revised July. 1, 1991
"~ sheet 4.0f 5
RIGID PAVEMENT -{Cont.)
Fap_Route _335

. Section ___HW/A

taxg . County

REWABILITATION ACTIVITY T - YEAR 40

¢s _ Sq. Yds. o.5% Full-Depth PCC Paverent Patching =~ e, o =$ 3 loe

{6 So. Yds. 03B% Parkinl-Depthh Paverment Tadching 0§ ~_50 =$ 3600
: . (NS Pl Surfiice - Tnterstates) AI."f\i‘U €FT 2.6 in . Non-Tntecstatesy . -

4310, Lin. Ft. - 0% Re-Fiec-Pn've';Transﬁefrse"Craok '
ST Row\'fr\g and Sealing '

\

‘g Z | ;'g,g,c'-fo,'

450 Lin, Ft. 503 Rondom, Crack - . |
Routing & Se.a‘!ing—A;,swe,. \bbEt /Statien @'s

2 i§ ge00

" 400 Lin.Ft. 100% Longitudinal/Shoulder Joint . o
. - Routing & Sealing ' .88 _ 2 =%

Y, Hoo
" 3400 - Lin. Ft. 1002 Centerline Joint

Routing & Sealing - @8 [A =$ (7200 _

. Total Cost of Rehabilitation Activity 7 § _45840 _

’
R

FIGURE 5.05a(4)




Revised July 1, 1991
" Sheet5 of 5
RIGID PAVEMENT (Cont.)
AP Route 335 .
. Section A/
Lake . County

o

, ANNUAL cosT DETERMINATION

Present WOY’th Ca’{ cu'lat1 on:

Tota1 Cost of. Omgma'l Pavement Construction $ 755 S2o

PO = sme T
446 X 0.6419 =3 24

Pr‘esent Worth of Rehab1htat1 on Act1v1ty T $

Present-Worth of Rehabilitation Activity 2 %

. Present Worth of Rehabilitation Activity 3 ~ § _soss X 0.5537=3 15,95% .
Présent Worth of Rehabilitation Activity 4 ' § 21606 X 0.4776=3 rome |

Present Worth of Rehabilitation Activity 5 $ kogoo X 0.4120=$ e 250

. Present Worth of Rehabilitation Activity 6  § _3%0 X 0.3554=$§ _r3.13¢

Present Worth of Rehabilitation Activity 7 - $ 4840 X 0.30b6=$ 14055

E

Total Life Cycle Cost (Present Worth) § _880.€%

P
ﬁ.

Annua] Cost Per Mﬂe Ca‘lculatwn

- Total pw x CRFn/Length = Annual’ Cost/Year-Mﬂe

(5 985 6'7'0. X 0.04679fgz4 Mi.) S =$ (05654 /Yr. M.

wope

FIGURE 5-.05a(5)




R
=1,
. - .

)

= ew g] -

990 Lin. Ft,
7,za? Lin, Ft.

‘300 Lin. Ft. .

12~ 5q.°Yds.

- 0.1% Pu-};d-Depth

ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST -
REHABILITATION ACTIVITY 1 - YEAR 5 "

- 50% Therma1/Crack Royting & SeaHng
(pessne L1D£Y /atation)

100% Longitudinal Shoulder Joi nt -
. Routing

1002 Center'hne Joint Routmg & Seahng e $

& Seali ng

Pavement Patchmg
Matl £ Frid Surface

"@S

Z

' Rev1sed Ju'ly 1 1991
: . : Sheet 1 of 5
gﬁ ,FLEXI.BLE PAVEMENT
A _
. W pate: _ , F4? Route _ 335
" g Quantities by: . TM< o Checked by:-_______________ ' Section NgA
té‘ . .50 "., = v - . . . .. —
= Unit Prices by:., Checked by: __Taat _ LAKE ~ County -
] {L Net Length  [Boo Lin. Ft. 0.3 Miles
._._‘- R ..-._..*_N.meerm.‘:aﬂes*.;..‘... [~ . Urban . . . Rut“a] ~.
| .L ' Smg]e Lane. Paw ng. < . Dual Lane Paving
im ITEMIZED CONSTRUCTION COST | o
o Quanmy Unit © Item. o . . Unit Cost - Total Cost
' I e R SyrRFReg M F TR : o
ﬂ ;z,ooo - Sq. Yds. 2 -GlassT Surface Course @ §$ to.4) -=§ 3092
s T : T gy AmB BeinER; IR0, M50 : . ' ‘
| Jgeeo . Sq. Yds. 2% -Tnch Class-1 Binder Course” € § W37 = $ . I3gyHe
i - : . B B .
“ - A 5q. Yds. “Inch Stabilized Shou‘lders} 3 =$ -
[ - Lin. Ft. " pipe Underdrains | e s =$ -
T _ Subbase Gran. Matl., Type C s - =$ .
| pood) Sa s " [N & 2927 _=§ 351,242
- ‘ ‘ . - 7’@ $ =%~

~ Total Cost of original ?évementtonstv;uctiqn $.618 goo

= s

.),?8@- -
es =z = § Mo
2 -5 -";,7,200 .
es .38 =¢ 4

" Total Cost of Rehabﬂ1tat1 on Act'mty 1 8% 2463

FIGURE 5.05b(1)
40




N ' SRR - 'Rev1sedJu1y'l 1991
i . S ' S , Sheet 2 of.

FLEXIBLE PAVEMENT (Cont ) '

pav Route- . 335

Section _ M/& %

Lare. . County
REHABILITANON ACTIVITY 2 - YEAR {0

{o Sq. Yds.  0.5% Rkl Depth HmA i’avement 0§ 3B = $ _.7:;.53;?.-;;- S

LT Patching- mi\l & Filt SMFM-& ' o o S ;="
i ‘f‘iﬁ""ﬁ'n:“Ft—*-'56%—%’%?( Crack Routing & Sea11ng 8 =§ J3ge _

(Asswme (1oFt /Stor Fon) | : : o ' e

3200 -Lin, Ft. 100% Longitudinal Shoul der Joi nt ' @ $ L2 =§ MHoe {ﬂ
Routing & Sealing . - e —

ema——

600 L'fn. Ft. 1003 Center'Hne Joint Routmg K Seang e 5. 'z

=% 7220

' Tota1 Cest of Rehabihtation Act1v1‘cy Z $ 2&85«9 K o H

REHABILITATION ACTIVITY 3 - YEAR 15

2 GO Ndg. Z2:00i Ving— | . - .
) | 12, Sq‘ \"59.- oins MEYhiNg Pa\lemen-\ £ S}wuldep @ $ 225 = § RS
s 38 : _’ $ ‘/5‘{0

,w 5 Nd T 1.0% Parkel-D 1 Povement ing
3 e (mnt;’.no&admzmm?ﬁh

lgqr—[ 'T/ohs . 2.0Din. HMA D\fe.flog Paw_me,n'} $
Showider ;

Total Cost of Rehabilitation Activ_'ity 2 $ 13,0

ETGURE 5.05b(2).
41
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Revised July 1, 1991
Sheet 3 of § '
FLEXIBLE PAVEMENT (Cont.)
FAF Route 339
-Section  N/A
LAKE. ___ County

REHABILITATION ACTIVITY 4- YEAR ‘20 o . ) )
7,zo0 Lin., Ft. 100% Longxtudma‘l Shoulder Jcn it - : : .
. Routing and Sealing .- - e$_2 =% 1440

.5400 L1'n‘.. Ft.,,_' 100% Centerhne Joint Routing . & Seahng @'5_, c__ =% 3,200

‘?ﬁo Lin.: Ft 50% armal /r‘rack Routmg & Seahng 8s z =$ )%
Ll AsSuine. 1o ft/Staten) . . .

s Sq. Yds. 0.1% factial-Depth HMA . : -
— pm,wa, Patching (Ml EF sur&mw e$ & =8 455

Total Cost of Rehabﬂ'ltatwn Activity 4 $ T4 038

N
N
m . REHABILITATION ACTIVITY 5- YEAR 2_5 S S -

?z@o Lin. Ft. 100% Long1tud1na1 Shou]der Joint

Routmg and Sea]mg : : , R ' $ i‘tﬁg‘;.

]

B 3','6'0'0'L’In. F-t'.' TOO% Centerline Joint Routmg & Sealing es 2 = $ Froo -
L o «. . | B o
99e_ L1n. ‘F.t. 50% Therma] Crack Routmg &. Seahng 8 $: , = § 1986

(AsSuame 1O 'P+/S+a:hon\

W T . )
‘.ﬁj é’o Lin. Ft. 0.50% ?qr-l«a.l*’De Yh Bvement Patching (WIEFN S’wFa:e@ $ = 5 ‘%280 . .
i P Total Cost 051‘ Rehamhta% on Kctivity 78 5o

.1 REHABILITATION ACTIVITY b - YEAR 20 -

i
P

noco  SQ. YdS. 206 in, Miling (Favement’ Orly- Standerd Design 228 = '
Bzo. 5% go.\!e_me:-} £Shnlder- mehﬂg S‘cfam ef'*““’" b';ﬁﬁ") $ 5 Zheee
740 Sq. Yds. 2.0% Gt Depth HmA Pavement P
~ Patching (m‘\\ﬁ Fill Addi-Honad 2 00 in. Aubeﬁ,&s\j_a $ 2 =§ Gzs
0. " sq. Yds. 1.0% Full-Depth HMA L " i
"Shoulder .Patching - - @S" % '
Ml £ Fill Swcfoce - S-kauwla-rd Desian "’ . :
M £FE 1 Addidisnal 2005 n . - Line -Lnj S‘sz..m Criferion ‘DQS:?-)
2522 Tons J ng. over! C?: 75 in. *S'To»r\d&rd De.snan ‘
. 2.00in. ~ lerhng Steain Cyiterion 'D,g_s,ﬁn> @ $ 74 = § 1486 Ho
Tons | HmA ouefm.j—smmdu(msm Stondord B $ =§ -
Design; 2.001n- ~Limiting Stewin Criterion "Des\an)

Total Cost of Rehabilitation Activity & ¥ 222, oo

FIGURE 5.05b(3). .
42 :




»

REHABILITATION ACTTVTTY "I - YEAR 35

100% Long1tud1na1 Shoulder Joint "’

u_'"ﬁZa._()" Lin, Ft.
%600 Lih.' Ft.‘

- Yo Lin.' 'Ft
L 12_ SCI ‘{ds

Rout ing - and Sea‘l ing..

0% Therma\/ Cr'ack Routing & Seahng
(Assuwmne. 11 4 / station)

O. \0% ‘Pa.r-!\o.,\'D«zF-\-\-x Pavement Fatehing

(ml“t Fi \] SM-F@-L&)

Total Cost of Rehabﬂ1tation Actwity 1.

100% Centerhne Joi nt Routmg & Seahng ,' s

REHABILITATION ACTIVITY 8 - YEAR 4-0

3.26¢ Lin.‘ Ft. .

3.6&? L‘in. Ft

?‘I&* L'I n. Ft.

' 100% Longitudinal Shou1der Jo1nt -
Routing and Seahng

-100% Centerhne Jomt Routmg & Sealing @ $

(Single lane and dual tlane pavmg)

g . ...
50% Therma‘l /Crack Routing & ‘S'eahng @ S -z

' [’a' \;a,g o 50% ?arm»bepﬂ Prvement Fatduing (m,néF.nSwface) @
: Total gost of Rehabﬂ\tahon

o4

Rev1 sed Ju]y 1 K
Sheet 4 of 5 . g

1991

FLEXIBLE PAVEMENT (Cont )(

ey 2

" erpnae & NBh(4) - continued

P

CEp Route: TS
section __ W/A : [l
- _LARE " County | ('
2 = §. e [i :
. sz B
2 =% o !
oy oo =% _ UK R
§ 74,036 . . !
= § _1494% qi
2 =§ Feo . S
="$ /,780 .
38 =3%. 2280
ACTIVitY 3 $ 25,860
{‘




s

Revised Ju]y 1, 1991
Sheet s of 5 _
t : §-
FLEXIBLE PAVEMENT (Cont.), 7 R
FAP Route B35
section __ s/m

e ——

© LaRE ‘County

ANNUAL cosT DETERMINATION

P re“—t“w ow*ti'rt'a1 cut a1:1 ony
Present WOrth

Total Cost of 0r1g1na'| Pavement Constructmn $ £18, oo

L
- $ 25880 x'0.744l, $ 19,242
§ e XD.640=$ _g4e19
$ .Z;-EIGIS.G' X'0.5537-= $ 13,309
§ zs8as X 0.A1T6= $ _12,35)
$ zr2600 X 0.412D° $ _aquzi!
- $ _zu.036 X 0.3554= § 82
§ s geo X 0.3066%§ 27T

” Present wOrth of Rehab1htat1 on Actwnty ) § 24,038 X 0. Bé% $ za?ﬁ

Present Worth of Rehab111tat1on Activity
Present Worth of Rehabilitation Activity
present Worth of Rehab111tat1on Activity
Present Worth of Rehab1l1tatlon Activity .
Present Worth of’ Rehab111tat1on Activity
... Present Worth of Rehabilitation. Activit}
"~ resent Worth of Rehab111tat1on Activity

0 N o U b W RN -

L~

I . B B W B B B OB
T .' . *. [~ .
e . . N N N . CLen
, |

Total Life Cycle Cost (Present Worth) §- 8%(, 516

Annua'l ‘Cost Per Mile CaTCU'lau on

Present Worth Tota1 Cost X CRFn/Length o= Annua1 Cost/Year-Mﬂe

£ 6’7‘65'&. X 00407 23 WMi.) =$ /05156 /Yr' -Mi.

05,654 -10515€_ < 0,005
108, 15€

. '5%

| Fvors HMA BT 0

FIGURE 5.05b(5)
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MECHANISTIC PAVEMENT DESI

GN Date: 12/28/11

Spreadsheet By Uehle - Rev. 11/02
INPUT (Enter Data in Gray Shaded Cells)
. Route:]]
Section: i\
" County:
“‘Location:
Facility Type ORiE VT
- Structural Design Traffic
. Minimum | Actual | -Actual %of % of ADTIn
Road Class: . | " ADT - ADT Total ADT Design Lane
: ' PV = 0 i 24977 P=  32%- . .
Subgrade Support Rating (SSR): § suUs= 250 S=_ 45%
Construction Year: § . MU = 750 M= 45%
T “Design Period (DP) =§ i years Struct Design ADT = ’
FLEXIBLE & RIGID PAVEMENT CALCULATIONS AND ADDITIONAL INPUT T '
Flexible Pavement - Rigid Pavement ) : -
Cpv= 015 cpv= 0.5 -
Csu= 133" : Csus= 144.
) Cmus=-"" 483 . o LCmu= 696
TF flexible (Actual)= - 3.70 - (Actual ADT) TF rigid (Actusl)=  4.69 ~ (Actual ADT)
~ TF flexible (Min)= 5.33 (Min ADT Fig 54-2C) « TF rigid (Min)= 7.54 - (Min ADT Fig 54-2C).
Use TF flexiblé = 5.33 ‘ , Use TF ﬁgid = 7.54 .
AC Type % Shoulider or C. G, _
deg.F  (Figure 54-5C) @Q”””’dﬁ“ﬁ ' .;,g,fﬁ?”ﬁ%‘fs‘@%

AC Mixture Tempurature

- Design AC Mixture Modulus (Eac)= ksi '(Figure 54-5D)

558

Desngn Asphalt Concrete Mncrostram =
AND PAVEMENT DESIGN-MANUAL . -
Class i Roads -Class lll Roads - Class'|V Roads
2 lanes with ADT > 2000 2 Lanes 2Lanes
One way Strest with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
Min. Str. Design Traffic (Fig 54-2C) Class Table for
Facility Type * PV One-Way Streets
Interstate or Supplemental Freeway 0 ADT Class .
l o i J & 0-3500 |
i I No Min Neo Min ->3501 - ' :‘
- . : ] Traffic Factor ESAL Coefficients . o . Class Table for ' I
. Rlgid (Fig. 54-4C) . Flexible (Fig. 54-5B) ) 20r3lanes o
Csu Cmu Csu Cmu (notfuture 4 lane & ?
: 0B A 7 g not one-way streef)
135.78 §567.21 112.06 386.44 ADT - Class
- 129.58 562.47 109.14 | 384.35 | o-740 v _
IV(ADT>400) 127.76 555.90 108.14 384,35 750 - 2000 il .
IV(ADT<=400) 127.75 - 555.90. 9.86 78.34 >2000 - [ . :
Figure 54-2B  Percentage of ADT in Design Lane
Rural . Urban
Number of Lanes P S M P 'S M \
1 Lane Ramp _100% 100% 100% | ° 100% 100% 100% ,
. C 2o, 50% s0% |- §0% | 0% |  50% so% | 07 |
i T g 2% - dxge | ust%. |7 AR |V TERY :
gormore . . .} 20% ... . A0% . 40% 8% 37% 37%. .
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11.0

10.0 = - - - ~ N ., o /.
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Sutter, or Widened Lane

E.
'
o

Tied Shouider, Tied Curb &

"Thickness{inches) ‘

8.0

.70 .

6.0 ” PSS Bt e
4 - 5 . & 7 8 - 9 ‘.

e b T 1 T2 -
. . Rigid Pavement Traffic Factor " .
s eraeen T¥ez Fus

130"

. Urified Shoulder or Untled Curb & Gutter,.

12.0

Tied Shoulder, Tled Curb & Gutter, or Widened Lane

T

- ;“I’? T :
£ 100
-y
2.
3
-l_—':. .
. eo
. 8.0
7.0 N : -
10 -20 3 - .40 .50 - 60 70 - 80 ‘20 : 100
" Rigid Pavement Traffic Faétor : : .

- Note: Use of um.‘led shoulder desrgn reqwres BDE approval. ' o
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‘Note: . The minimum design HMA mixture. temperature will be 73F.

. . HMA MIXTURE TEMPERATURE
(Mechanistic Design: Flexible Pavement) |

" Figure 54-5.C
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400
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“Traffic Factor (18-kip ESALs in Millions).
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Figure 54-5.E
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Sproadshes by Ushie Rev. 1102 MECHANISTIC PAVEMENT DESIGN -~ . Dates 1228011
INPUT  (Enter Data in Gray Shaded Cells) L .
I T

Section:
County:
. Location: {&

Faclity Type KBthcE N e
R . _ . : Structural Design Traffic
: o : Minimum Actual | Actual %of % of ADT In
Road Class: ] . ADT . ADT | Total ADT Deslgn Lane .
g o PVs= 0 42123 | 954% P= _ 32%
Subgrade Support Rating (SSR): SU= 250 1,545 . S= 45%
Construction Year: MU= |- 750- 486 M= 45%
T T Design Period (DP) = Struct. Design ADT = ' (2029) i '
FLEXIBLE & RIGID PAVEMENT CALCULATIONS AND ADD_lIlQ_N,AL INPUT
Flexible Pavement __Rigid Pavement:
Cpv=" 0.15 Cpv= 0.5
Csu= 133 Csu= 144
‘Cmu= ° 483 . | . Cmu= 698 - .
TF flexible (Actual)=" 599 . . (Actual ADT) i TF rigid (Actual)=. 763 (Actual ADT)
TF flexible (Min)= " (Min ADT Fig 54-2C) TFrigid (Miny)= 754 - (Min ADT Fig 54-2C)

UseTFrgid= 763 .

Use TF flexible =
AC Type
AC Mixture Tempurature ég.F  (Figure 54-5C)
Design AC Mixture Moduius (Eac)- «558=  ksi (Figure 54-5D)
Design A halt Go crete Microstraxn = =592 (Figure 54-5E)

ES FROM BD&E PAVEMENT DESIGN CH. 54 AND PAVEMENT DESIGN MANUAL

Class Il Roads Class lll Roads -~ ’ Class IV Roads
.2 lanes with ADT > 2000 2 Lanes 2 Lanes
One way Street with AD'l" <= 3500 (ADT 750 -2000) Co. . (AQT < 750)
Min. Str. Design Traffic (Fig 54-2C) ~ Class Table for
Facilty Type PV - sU MU ' ‘| One-way Streets
" interstate or Supplementa‘ln‘Ffeeway 0 500 1500 1 _ .- _ADT Class
) i 3ot : 1 5 _ .| o-3500 i
Unmarked State Route No Min__ Na Min No Min . >3501 i
Traffic Factor ESAL Coefflcients ) - Class Table for K
ngld (Fig. 54:4C) Flexible (Fig. 54-5B) - . | . 2or3lanes '_ -
Csu Csu (not fiiture 4 lane & 0
43 X 25 - not one-way street).
567.21 112.06 : ADT - Class
i ) 129.58 562.47 109.14 384.35 . 0-749 v
IV(ADT>400) .} t27.78 555.90 109.14 | 384.35 750-2000| Wi
IV(ADT<-'5400) 127.76 555.90 9.86 '78.84 >2000 il
Figure 54-2B  Percentage of ADT in.Design Lane -
Rural Urbah
Number of Lanes P S ‘M P S M
1 Lane Ramp , 100% 100% |- 100% | 100% | 100% | 100%
" 20r3 50% 50% - | 50% 1 s : "
A 7"*-‘""'.':51";: SR A 39%° MU0 T4B% L o ‘45%“-' s
6 ormore e 20% . 40% . ..| __.40%. R .

\otacs .
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L
" Untled Sheulder or Untied Curb & Guﬁer//, .
/ g . : Tied Shoulder, Tied Curb & Guiter, or Widened Lane .
- PV WSS TERREY et e - -
0. 1 2z 3 4. . 5 - & 7 8 - IR
: © . Rigid Pavernent Traffic Factor . .
LN
L
" e Untied Shoulder or Untied Curb & Gutter-

L—— Tled Shoulder, Tled Curb & Gutter, or Widened Lane

' : : : T .

10.0

* Thickness (nches)

2.0

8.0

7.0
10

2

a‘;: 7.63 .

. 40 © 50 &0 . 70 . 80 ‘80 100

20 30
Rigid Pavement Traffic Factor

Note: Use of untied shoulder design requires BDE approval.

RIGID PAVEMENT DESIGN CHART = == — '
(Mechanistic Design: SSR = Poor) @@EM&M: ('So.NTEﬂ .

Figure 54-4.E . . e
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"HMA M[XTURE TEMPERATURE
: (Mechamstlc Design: Flexnble Pavement) -

~ Figure 54-5.C
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- Ca1cu1at1oiis by

MECHANIST IC PAVEMENT DESIGN

Date Tmumz*; 5, Zo(‘z._

TME

Checked by:

Class. .- | Roads and: Streets

Rural K

Urban -
. T8~ 8 33ise

[vos ¥ v is/m 23]

Revised July 1, 1991 .

o~

Secti on

" ap 34# Route vs 45 3 vsusmaf

N/b«

Lm;r, Cqunty

Location L 60 T TL 2T

u‘ﬂ/s 7 Ll 60

' nas 8366+40

- Stat1 on 05‘15'%’—!2 63

Limits of Analysis

'I:o Stat1 oﬁg‘b‘f-lzu Z.F25

- ) Length _ 2".859. . Feet “7 Mﬂes
Structural Design Traffic - Percent of. S.D.T. 1n Dest gn Lane
o . s ys*{’?-?&?} . .
PV = 2’1,‘%7.'?‘ Ye, 2% pP=- | - 5?—. . % '
Cosu=_ 198 1ss s=__ 45 . % .
. MINTHM SUBGRADE ‘SUPPORT RATING - "___ poor . " i

)

us S WHSfIARS B

vsus  vsui/ned

Mintmumi TFg =

- Flexible Pavement Design Actua1 T?F ? 3t - S4% 533 535

D“és‘i gn AC Mixture Temp. 7% °F.

Design AC Microstr‘éin 1z

Se'lected Des1gn AC Type = ,

‘ Desi gn 5AC #5 50

A Thi ckness

yo Yo Inch

.—_—-——w——-——'

[ WHBLEE

‘Rigid Pavement Design Actual TFp =

Extended Lane
15¢ Panel PCC Thickness for: 'Tied;Shoulder

Untied Shoulder

s wis/Red
g9 - T 63

9%

~ - Inch

754 w/

animm’n TFR =

Inch

Figure 5.05
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Rev1sed JuTy 'I 1991

d o Sheet 1 of &
it ' RIGID PAVEMENT |
‘ : "Dét{a: _ R :-Ff‘-’-i-. Route :?'H'
'Tg 5 .'Q.déntit"i'es.by: © e ~ .Cheqked,by: : ' - Sgction ' fvf/{‘v‘ ‘
- ~Unit Prices by: _. Checked by: Tme | L county
. 7 Net Lehgth _z190 Lih. Ft. 4.5 HWiles
—,n T Tmmt;er Lan'e;n:w 4 ' Urban_ : L - Rura) A
‘ ITEMIZED consmucrmn cosr | T
Quant1ty Unit Item Unit Cost Tq‘tall Cost
12535 Sq. Yds.’ -____‘:_’z__-Incﬁ Jomted PCC - I ﬁas' =% _ 5,6.14‘,3?’-}”._
j ’ 'H'mz.w. Sq. Yds. - &;Ei:!ﬂzgtabﬂ 1zed/&raenu4~a~r Subbase) e $ © 1500 ='..$ 2,236,505
e S.q.."Yds; __— .-Inch PCC Shoulders s _- =3 o
iJLin. Ft. Pipe Ilnderdr"ains } B S R
» L Subbase Gran. .Mat'., Type G- - 04 - =3 -
Miso_ Lin. Ft. 1008 Shoulder Jofnt Seal - X = § 193,800
K =%

ey ~ =%~

TotaT Cost of Ori gi nal Pavement Construction $ "?.,t-;s;, 5'-;4
ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY CosT | C o

REHABILITATION ACTIVITY 1 - YEAR lO
133 Sq.Yds. 0.4% Full- Depth PCC Pavement Patching .8 § 62 =$ 7380
' TotaT Cost of Rehabilitation Act1v1’cy 1 $ _Bse

FTAIRF . 5.08a (1)




Rev1sed Ju]y 1 1991
Sheet "2 of &

RIGID PAVEMENT (Cont. ¥

pap. Route 3 TR
Section. NAA )
- ‘LAz - - County -
| REHABILITATION ACTIVITY z - YEAR15 o o
'2¢¢  Sq. Yds. 02% FuH Depth PCC Pavement Patchmg gs$ ¢o - $ 15,900

To’ca] Cost of Rehab'xhtatxon Actwity 2 $ 15,900

REHABILITATION ACTIVITY 3 - YEARZO

zés1 - 8q. Yds. - 2% Fdﬂ-Depth pcC Pavemgnf Patching s <= =% 157,'056
0 sq. Yds. 0.5% Fuli-Depth PCC Shoulder Patching ey, So =% _ "
49406 Lin. Ft. 100% Longitudinal/Shoulder Joint : : i
: -~ Routing & Sealing s z =% Mggee -
493090 Lin. Ft. 1002 Centerline: Joint: e = e Y
| b S . 1

Routing & Sedling
Total Co

st-of Rehabilitati on Acuv1ty3 $ Y57 zéo

FIGURE 5 05a{2)




- 1 _ . S Rev1sedJu1y1 1991 -
A : . . Sheet3of5

Fa?_ Route” 344
Section - N/A

RIGID PAVEMENT (Cont.) .

© LAKE : Cbunt_y‘
REHABILJTATION ACTIVITY 4 - YEAR 25 |
' 397 Sq. Yds. 3.0% Full-Depth PCC Pavement Patch1ng ef_co = 23850

L e

" O $q. Yds. . 0% Fu]‘l Depth PCC Shou]der Patch'mg ‘@$ S° =%

Tota1 Cost, of Rehab1htat1 on Act1v1ty 4.$ 238 560

REHABILITATION ACTIVITY 5 - YEAR 30

‘530!  Sq. Yds. 40% Fu‘H Depth PCC Pavement Patchmg .'-@ $§ 66 =§ 3!.%"’{0 A

°_sq. Yds. 1.5% Fuﬂ-l}-e.pth PCC Shoulder Patching -~ 85 5o = § =

' RFHABILITATmM Ar‘ﬂvn'v b- YEAR 35
: .‘2?.‘1‘459 Lin, Ft. = 100% Longitudinal- Shoulder Jomt

132,535 _ Sq. Yds. PohC_\j HMADVerio.y Pavement ey _ = §_IH7gE3
6 _Sq. Yds. Pchcy H A Dver]o.y ‘Shouldér - es M =% -

Tota'l Cost of Rehabﬂitatwn Act1v1ty S% l,??f,?z?

Routing & Sedling -~ ' es 2 = § _ nggos

49,790  Lin. Ft. 100% Centerline Jomt Routing & Sealing e $ & = $ " RYoo |
49,300 " Lin, Ft. 50t Rendom Crack |

@E%ggﬁ,

. - Routing and Sealing — Assume 100434/s+o&wn R s 2 =§ Pes
3,828  Lin. Ft. 40% Reflective Transverse (‘—rac_k. 7," L
' Routing & Sealing . S =$ _geid

133 Sq Yds. o.]%fﬁﬁm}-!}epth Paverment Patchmg es S < $. 4,65

(MW EF I Surface-Tersiades, NEF 2.5 0.~ Non-Thterstates

Total Cost of Rehab1htat10n Act1v1ty 68 4eRHE

E RE
“' .. . .o -
l',_,_‘r. ‘ . ) . ' .

T
ik
vz
|
i

4 | | | FIGURE 5:05a(3)
£, . . 38
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Revised July 1, 1991
© Sheet 4 of 5

RIGID PAVEMENT (Cont.)
§aP_ Route 24
Section __ /&

LakeE 'Count’y-

- . N
B

REHABILITATION ACTIVITY T = YEAR 40

"W OEEE

—
[= H.

F?,?@g . ..

{47 sq. Yds. 5:5% Full-Depth PCC Pavement Patching' @§. 66 .=§

3 Sq. Mds. 0,5% Parkial-Depth Taverent Paicking . 0 § s© =8 B
_ - (N Fill S\fr-Fac:—FInJ:crs-l-des; Mmitl # F\‘l\naz.s "'."-N“\"-rn'i'us’m.-k.s\ -

v

Yoz Lin. Ft.  &0% Reflective Transyerse Crack -

Routing and Sealing ey 2 =% _954M

Ho Lins Ft. 50% Rondem Crack. | o n

o " Routing & Sealing- Assume \0o5% /Stpison @ $ 2 =$ Mioo }ﬁ

g4 Lin. Ft. -100% Longitudinal/Shoulder Joint o, -
© . Routing & Sealing = = . ag - =§ 19840

#7  Lin. Ft. 100% Centerline Joint - - . . S
: - © Routing & Sealing es [4 =% 979w

Total Cost of 'Rehébﬂitaﬁbﬁ Activity 7 $ 5pc954

ada, . u . " . . =]

fpy

" FIGURE 5.05a(4)




Revised Ju'ly 1, 1991
: She§t5 of 5

" RIGID PAVEMENT (Cont.)
sl Route 33,54{ '
section _ W/A - '
" {mke -~ County

. ANNUAL COST DETERMINATION

Present wOrth Cal culation:

Tota1 Cost of Omgineﬂ Pavement Construchon $ 245, G?‘-i

,Present Worth af Rehabmtatmn Actw1ty T % ¥t . X [ 7441 =$ 5,%’8“"
Present Worth of Rehabilitation Activity 2 - % _i5ges X 0. 6419 = $ o200

' Present Worth of Retiabilitation Activity 3- . § izs?,zm X 0.5537=$ 25;, 125 :

present Worth of Rehabilitation Activity 4 ' § zgsms X 0.4776=$ 3936
Present Worth of Rehabilitation Activity 5. 1335923 X 0.4120=§ 780 .
. Present Worth of Rehab‘nhtatwn Actwny 6 $ yev,8¢6 - X 0.3554= $ g z80
Present WOrth of Rehabilitation Actw1ty 78 _sig9d X 0.30b6.= § _ i?iSZf

Tota'f Life Cycle Cost (Present Worth) § am: biZa

Annua'| Cost Per‘ Mile Ca‘lcu]atwn

. Total pw X CRFn/Length " = Annual COSt/Year'-Mﬂe

s s%emo X 0.04c74fu Mi) - o = $ iz fYr.M

FIGURE. 5 05&(5)
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FLEXIBLE PAVEMENT

Checked by:

Checked by:_Tme

{  pate:
Quant1tfes by T%AC—
Unit Prices by ‘
_ —
h.; 21,9060

NetnLength

f

Quantity ,Unit

. iE 132,533

L Bus3y  Sa. Ydsy

IIL © - Sq.°Yds.
W, - 4

i[L BL533. . sayvos

Number Lanes . ..

' Sq. Yds,

Item

Z'.'

ba /4

. =Inch Stab111zed Shoquers

- q

S1ngTe Lane Paving___.X

Urban

L1n Ft. ~fLr5<

Revised July 1, 1991
Sheet 1of 5

“Fap. ‘Route 344

" Section- ,NﬁA.
|  LakE . County
Mites '
: Rural «

L ITEMIZED CONSTRUCTION COST

PeryY HMP: SVREPES, M\P‘ F W@
-Class ‘1 ‘Surface Course

ooy Hinn BinoER, (L19.0, NFS
-Inch-e%ass—f B1nder Course

P1pe Underdra1ns

: Subbase Gran. Matl., Type c-

Hma B;g«oz:i‘. ceu}st,, JL15.0, NGC>

TotaI Cost of OrigﬁnéT'Pavemgnt Constructionls 5,880,485

ﬁ ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST

REHABILITATION ACTIVITY 1 - YEAR 5.

E 5,668 Lin. Ft.

- Gauap  Lin, Ft.
ug 00 Lin. Ft.

133  Sq. Yds.

0.1% Pa-f-}ia];Dep th

50% ThermaT/Crack Routing & Sea11ng
(Prsenie N\OEX /Stedion) v

100% Longltud1nal Shoulder Joint

é , - Routing & Sealing

100% Centerline Joint Routing & Sealing @ $

Pavement Patching
MilleFi || Swface

e$

Dual_Lane paving "

Unit Cost

- Total Cbsf ;

e 435 =% 1292197
E§ o0t = § 13467

ey - =% "' -
ey = =% T
o5~ =8__°

ey 285 =% 3253,685 .
%~ =8_ T -

= 723

e$ = = ¢ 1988k
2 a5 gy
es 38 . = 5“" go5%

Tota1 Cost of Rehab111tat1on Actnv1ty 1 $ z&osao

FIGURE 5.05b{1)
40
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Re\nsed July 1, 1991 ‘
Sheet 2 of B

'FLEXIBLE PAVEMENT (Cont )
B Route 344

Section NAR
LrRE County

REHABILITAT\ION ACTIVITY 2 - YEAR 40

_#43  sa. vds. 0.5% farkdl-Depth Hmp . Pavement.
Patching- m‘\\ éF‘\\ auFa.ce,‘

AR LA

@ S ___.32_____ = $ 'Z.S/’?q
2 =8 %3

1‘5 L68 - Fine- Ft——-SQ%E am(Crack Rcuting % Sealing . @§ _

ssu.me 110 F4 /stotion) )
9"?,‘1“” Lin. Ft. 100% Longitudinal Shoul der Joint oes__ v -~ $ /g8

Routing & Sea’Hng

-8 9,4

49706 Lin. Ft. - 100% Center‘lme Joint Routmg & SeaT1ng e$ g

Tota‘l Cost of Rehabﬂitation Actwity zs 350, 7306

-

| REHABILITATION ACTIVITY 3 2 YEAR 15
Nda,  2.60in. Mk - R .
nz533 Sé. Yds A. g Pavement £ smuzda " $ sz = § <2097

)5_7—5___5 \M“ 1.0% Paf—‘wol Decthn ?miuvw& {—d'u e$ =8 =$ 50,356
—S% O (v e FL Add: :ELJ 2.00 in. ?“ e
oy 39 =$ _1et845E

..

M2t Tons- 202in.. HMA Over loﬁ Po.w—men'} é‘
S o - Shoulder '

Total ~Cost‘ of Rehabil itat‘ioh Activity 3

FIGURE 5.05b(2)
41
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Revised July 1, 1991
Sheet 3 of 5 ..
FLEXIBLE PAVEMENT (Cont.)

fae . Route ¥
Sec ti on N/A

LAKE. County

REHABILITATION ACTIVITY. 4 - YEAR 20 ) ' )
G}‘?ﬁw Lin. Ft, 100% Longitudinal Shoulder Jo1 nt . : S
' , ' Routmg and Sealing ' es_2 - =% 178600 -

> -

Mo Lin. Ft, TOO% Centerhne Jomt Routmg & Seahng @ $ Z =% %Ny

L 36 Lin, Ft. 50% erma1 /Crack Routmg & SeaHng 8 &  =$ 713%
U (AsSwe 110 F4/ station : . ; to. '

133 Sq Yds. D\.I% frtia)-Depth HMA

ST , %/wu\'L Patching (M EFN Sur&c.eS s 38 =3 5(05'51 NSNS
' “Total Cost of Rehabﬂ1tat1on Activity 4 $ 3asge ’

REHABILITATION ACTIVITY' 5 YEAR 25 -

9.Hoo Lin. Ft. 100% Long1tud1na1 ‘Stioulder Jo1nt S - , ) |
. . Routmg and Seahng ey 2 =% _’%»3“’
¥ 700 Lin. Ft. 100% Centerhne Joint Routmg & Seahng ¢ $ Z =3 ?%‘50‘0:'.
B " Rondora/ g . oz -
!3448 Lin. Ft. 50% Thevmal Crack Routing & Sea]1ng es$- =$  213%
‘ : (AsSume 11O Fi/Staton) o
EJ) 67 Lm. Ft. 050% ﬁr-l—\a.l-ve?-\'h Faverent Petehing (I4FN St $ 50 =y _ 25194
Total Cost of Rehapilitation Act1v1t_y 7% 3% 73 -
, REHABILITATION ACTIVITY 6 - YEAR 20 ' '
-IB’Z, 3y S YdS faY X m i (PDNLme.n-l OnI -S‘I’dﬂdud I)e_s ne@ 2.25 oo g ) )
R , o gmme:+ tsmyﬁ L.m*ngsffm Ceiteron Dedir) - = ' m””.
2,65t Sq Yds 2. O%Pw.)‘oa ~Depth TMmA  Pavement : Lo
. Patching (min% Fill Additonad 2.80 in. Aubesﬁs‘ja $ 38 =$ Jjoo, 738
6 Sq. Yds. 1.0% Full-Depth RHraA _ ' S
' Shoulder Patching . @ 3 . % '
Ml £ Fiil Sueface - Stondard Design ' :
RIS Addiisral Z.OOm -\-:'w'Imj Shrain G 'LCn on TfES:ﬁQ '
71832 Tons . HMA Overie BT S o nitard Des n - o
2..00 in. —.L'lr\i‘;?n: S+'ra'm C"H“""“'I?&gn):, 3% 79 = § - Z05%.5¢8
Tons HnA Dverle—sl'\o'wldu (115in Standacd @ $ ' = $ -

Design; 2.00 - ~Limiting Strain Cterion b'asif)n)

Total Cost of Rehabﬂltatwn Activi ty AR 2&15’554’5'
FICURE 5.05b(3)
42
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*

REHABI' ITATION ACTIVITY 1 - YEAR 35

100% Long1tud1 nal Shoul der' Joi nt -

4,200 Lin. Ft.

13 geg Lin. Ft.
l‘&% Scl ‘{ds ‘0.10% Por ol 'D-a);-\—l—\
: (m:\\i F: 1 S\N’-FM )

Routing and- Sea‘l

. 100% Center]‘_i_r;g Join

5 0% Therma'( Crack. Rouh ng ‘% Sealing

(Assune 1o F4

Revised July 1, 1991
Sheet "4 of 5 '
.EE

" FLEXIBLE PAVEMENT (Cont Y ‘K

"¢ Route _ 34 ' '

o 2 =% 1180

section - N/A
L&KE County

L]

ing _
Jom’r_. Routing & Sealing R
- ‘ @ $ . 2 = s W,#w_ .
e 38 =% _50Y.

?o.\remm+ ?cu-\—ck ng

Total Cost of Rehab111tation

REHABILITATION ACTIVITY 8 - YEAR 40

- HHfes Lin. Ft.

49,960 Lin. Ft.

;.68 Lin. Ft.

"100% Long1tud1nal Shoulder Jo1n’c
Routmg and Sealing

100% Centerli 1

ne Joint Routlng & Sealing @ § :

(Single lane and dual lane pavmg

Rand .
50% TrTe&rm%T/ Crack Routing & .Seahng @ $

5.50% TorKa¥Depth Tavement Patdeing (i1 Fi) |Sucfac2) @

Total tost of Reham‘hta‘n on

crenpe & 05h(4)- - continued

es__ ¢

e

Activity '1 $ 352

$_ 18gam m |
. . .._j

$ _9%.w0

$ _zn1¥

0§ 32 =§ 25,9
Activityas 3%, 750




»Present worth of Rehabilitation

' Present worth of Rehab111tat1on

ANNUAL CosT DETERMINAIION

Pres‘éﬁt W“rth Cal cutation:

Totzﬂ Cos.t..Qf Original

Pavement Constructmn $ 5880 'Jzﬁ

Revised Ju]y 1, 1991
L Sheet 5 of 5
© -FLEXIBLE PAVEMENT. (Cont.)-7

FaP_ Route Ztf ' ’
" section - N/

_______.__-—--——

LP::LE “County

Present Worth

Activity
Activity
Activity

Present Worth of Rehab1htat1 oh
present Worth of Rehabi‘htatwn
Present Worth of Rehab1‘htat1 on
Present WOrth of Rehabmtati on
Activity
Activity
Activity
Activity

Present Worth of Rehab1htat1on

resent Worth of Rehabilitation

Total Life Cycle Cost (Present }v_lorth)"

Annua’i Cost Per Mile Calcul atmn

Present WOrth Tota1 Cost X CRFn/Leng’ch

($ 9,%3,?5*1‘- X 0.04079 (47 #i.)

 ggus - 3,132 R
7345E - PR L oo

st

32 -

Activity

0~ G o1 W N

$ 335,590
$ 35%0.7%
§ 143,905
$ 330,89
$ gso,?éa
$ 2,948,505 X 0.4120= $
- § 330592
$ 350

Pec BY

a4/

E:Nq RS

FIGURE 5.05b(5)

= An nua1 Cost/ Year-Mil e

X 0.826= $ "285 55?

X 0.7441 = § 225, 938 .

X 0.6419 =8 928 23’5

X 0. 5537= § 183048

¥ 0.A77=$ 163,599 '
1,612,964

X 0.2554= $ 117,472

X 0.3066= $ 63,534

s 8,945 754

. R e -
I‘ ‘ ‘ i ’ v = .
. L. . 1 |
. . : '
v . . . .

=$ _?Tf_jjj__/Yr ML
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