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Instruction:

Select from drop-down list; Enter data; Enter data or use calculation.
(Please enable the Macros and the Internet Explorer (not mandatory) to run the spreadsheet.)

General Information

Latitude (degree): 44 5 Geographic
Longitude (degree); -83.1 Information
Elevation (fi): a74d

Estimated Design Lane ESALS. 1,000,000 ESALs Calculator |
[Maximum Allowakle Percent Slabs Cracked (%) 25%

Cesired Reliakility against Slab Cracking (%) 35%

Climate

AMMAT Reninn 1M 5

Sunshine 7nnea 2

Existing Structure

Past-milling HMA Thickness (in}: [i]

HIM& Condition (Fatigue cracking in the HIM&): Adequate Examples
Composite Modulus of Subgrade Reaction, k-value (psifind: 150 S Al
Coes the existing HMA pavement have nondeteriorated Transverse
transverse cracks? Yes Cracking
PCC Overlay

fuerage 28-dau flexural (third point] strenagth (pei): - 650

Estimated PCC Elastic Modulus (psi) 4,000,000 Epcc Calcuitor |
Coefficient of Thermal Expansion (107 in°Ffin) 55 CTE Calculator |
Filber Type: Mo Fibers -

Fiber Content(lb/cu yd) (Only used when a fiber type is selected 0.0

Joint Design
[Joint Spacing (transverse x longitudinal, ft x f}: | G x6 b

Calculate Design

Performance Analysis

Calculated PCC Overlay Thickness (in) 3.84

Design PCC Overlay Thickness (in): 4.0

Is there potential for reflective cracking? Yes
Solved.

sngineering




General Information: Traffic

Level 1

Estimated Design Lane ESALS: 10,000,000 @_E Em.:mﬂt.;rD

ESALs Estimation:
Is One-Way ADT available?

Cancel |
Level 2

Estimate ESALS: Estimate ESALS: Level 3
Design Life (yrs): 10 Design Life (yrs): 10
Terminal Serviceabilty: 2 Terminal Serviceabilty: 2
Number of Lanes in Each Direction: 1 Number of Lanes in Each Direction: 1
Percent Trucks(%): 6 Percent Trucks(%): 5
ADTT Growth Rate (%) E ADTT Growth Ra?t; (%) 3
Traffic Growth Rate Type: Non linear Traffic Growth Rate Tvoe Non linear
Road Category: Collector =0ad Cal . JPe: Collact
One-Way Average Dally Traffic (ADT): 5,000 0ad Lategory. ofiector

Submit Cancel

4 Submit Cancel
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General Information: Location

Latitude (degree): 44 5
Longitude (degree]: 531

- e = N
Elewation (ft): el

Geographic Information

Option 1
| Visit Link in Internet Explorer

Or
Option 2 Level 2

|Close5t Location:

Submit

MINMEAPOLIS, MM

Cancel

1 map, latitude/lon

@ veloroutes.org/ele

Geographic
Informaticn

Level 1

Sirene er ity |

feet  [+] Find elevation

units:

levation for Minneapolis is 859 feet

«_The latitude for this location is: 44.979965
+__The longitude for this location is: -93.263836

s Click here to create a route at this locagi
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Climate: Temperature region

Climate
AMDAT Heg@ 5
Sunshine Zone 2

AMDAT = Annual mean daily average temp.

Region ID Colorcode | AMDAT(SF)

1 320450
2 45.1-30.0
3 50.1-35.0
4 55.1-60.0
5 60.1-65.0
6 63.1-70.0
7 =T70.0

(http://cdo.ncdc.noaa.gov/climaps/temp0313.pdf,
accessed on January, 2010).
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Climate: Sunshine zones

Climate
AMDAT Besion |D | z
Sunshine Zone 2

Legena

\ -20-2
. --<20
' 2 | i O NE 3 e
. = > ual average drect noi solar resour
z for Hi and the 48 cos s state! - .
e e {> 10 km, sateilte mo«ceaaaum (sumrmken_ 2007) he o

' representng data from 1 Thin wwp was peocsoed by
Yn-oauiormmnamummnu t produced by the he Matonal Renewatie Energy Latoraory
{  Camatological Solar Racation Mode! (NREL. 2003), %3¢ 10 US. Dapartiert of Ensgy,

(http://www.nrel.gov/gis/solar.html, as in May 2010)
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Fig. 4 Transverse Cracking

(a) Transverse cracking in an existing HMA
pavement (non-deteriorated)

» ar
45 > 4

(MnROAD, 1997)

(b) Transverse cracking in an an existing
HMA pavement (deteriorated)

(http #Avww.pavementinteractive.org/article/transverse-
cracking/)
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Existing Structure: E 4

F'ust-millirT g HMA Thickness (in}: 6 .

— Category Fatigue
HWA Condition: Adequate Cracking
Composite Modulus of Subgrade Reaction, k-value (psifin); 150 |
Does the existing HWMA pavement have temperature cracks? No Adequate 0% - 2%
PCC ﬂv&rla}f Marginal 2% - 20%
Awetage 28-day Flesural Strength [psi . 850 | —
Estimated PCC Elastic Modulus (psi): 4,000,000 Epcc Calculator |

= % surface area with
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Existing structure: E.,,» Examples

Existing Structure

Post-milling HMA Thickness (in}:

HIMA Condition (Fatigue cracking in the HMA):

Composite Modulus of Subgrade Reaction, kE-value (psifin}:

Cioes the existing HMA pavement have nondeteriorated
transverse cracks?

E h
Adequate - Examples .
150 -value Calculater
Transverse
Yes Cracking

University «

Fig. 3 Examples of fatigue cracking in HMA pavement

Description
Fatigue cracking is found in areas subjected to repeated traffic loadings (wheelpaths). it can appear as a series of interconnected cracks in the

early stages of development. It ultimately develops into many-sided, sharp-angled pieces, characteristically with an alligator pattern, in later
stages. (Distress Identification Manual for The LTPP_ FHWA, 2003)

Severity Levels
(a) Adequate (b) Marginal

Wheelpath cracking has only a few connecting cracks; cracks Wheelpath cracks are interconnected and form a complete
pattern; cracks may be slightly spalled or sealed; pumping is

are not spalled or sealed; pumping is not evident.
not evident.

{http://www. pavementinteractive.arg/wp- Distress identification Manuol for The LTPP. FHWA, 2003)
content/uploads/2008/08/WSD0OTO6Z jpe)
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Existing Structure: k-value

Existing Structure

Post-milling HMA Thickness (in): 6

HKA Condition: Adequate

Composite Modulus of Subgrade Reaction, k-value (psifin}: 200 k-valie Ealcu@
Does the existing HMA pavement have temperature cracks? W es

/ 71 Subgrade k-Value Calculat \
c(® apps.acpa.org/apps/kValue.aspx

Description
Step 1 - Calculate Subgrade k-Value

Resilient Modulus of Subgrade (Mpsg) [ 0

Calculate Resilient Modulus

k-Value corresponding to the calculated Mpsg

Step 2 - Calculate Composite k-Value

From the top down, input subgrade/subbase details

Number of subgrade/subbase layers: v

i

i o
TR
T
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Existing Structure: k-value

Whitetopping XS M PG ST BN M R SR
E= HMA E {
Keomposite = All granular layers K
composite
Composites
_ L Vo - TR T W L3 A TS W
No bond @ old HMA/old PCC interface E {

oA ) EE R
Keomposite = 0ld PCC + All granular layers composite .~

_ P MRS SR RPN MRS SR
Bond @ old HMA/old PCC interface
E= HMA + old PCC %ﬁ?g‘%};@‘ R
Keomposite = All granular layers

K .

composite




Existing structure: Transverse
cracking

Existing Structure

Post-milling HMA Thickness (in}: G
HIA Condition (Fatigue cracking in the HWMA) Adequate — E“ﬂmﬂ'ﬂsl -
Composite Modulus of Subgrade Reaction, kE-value (psifin}: 150 L)

Transverse

Cioes the existing HMA pavement have nondeteriorated :
Cracking

transverse cracks? Yes

Fig. 4 Transverse Cracking

(a) Transverse cracking in an existing HMA (b) Transverse cracking in an an existing
pavement (non-deteriorated) HMA pavement (deteriorated)

(http#Avww. pavementinteractive. org/article/transverse-
(MnROAD, 1997) cracking/)

Back
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PCC Overlay: Strength & stiffness

Internally estimates E, . based on either:

Compressive Flexural
strength  strength

PCC Overlay
Cane " il Fi
<.g_:@g§3-d.3r Flexural ?trength ,_p5|,.. _ 4;5] 1] Epoe Calculin
Estimated PCC Elastic Modulus {psi) 4,000,000 —
Coefficient of Thermal Expansion {(10° in/*Flin) 55 S
Fiber Type Mo Fibers -
Fiber Content{lb/cu yd) (Only used when a fiber type 15 selected) 0
PCC Qverlay
< [Fverage 25-day Cnmpres§|.e Strength (psi): E] 5.000 Epce Calculator
[Estimated FTC Eraste- oS TosT — 4,000,000 e Caleu
Coefficient of Thermal Expansion (10 in/°Flin) b5 =
Fiber Type Mo Fibers -
Fiber Content{lb/cu yd) (Only used when a fiber type is selected) 0
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CTE

PCC Overlay

Average 28-day Flexural Strength (psi): l:J 00

Estimated PCC Elastic Modulus {psi) 4,000,000 ,’M>
Coefficient of Thermal Expansion (107 in/*F/in) 5 ‘%
Fiber Type Mo Fibers -

Fiber Content{lb/cu yd) {Only used when a fiber type is selected) 0

CTE Estimator:
|Type of Coarse Aggregate: Gravel

Recommended Value of the
Thermal Coef. of PCC as a

Function of Agg. Types

Concrete
Type of Coarse Thermal Coef.

Aggregate (10e-6/°F)
Quartz
Sandstone
Gravel
Granite
Basalt
Limestone
(AASHTO 93, pp 1I-28)
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PCC Overlay: Fiber content

Fiber Type / \ Mo Fibers -
Fiber Content{lb/cu vd) (Only used when \{ﬂber type is se&cted] 0
\/
Fiber Type \\ Mo Fibers E]

Fiber Content{lb/cu yd) (Only used when a fiber type is selected)

Joint Design

Joint Spacing (ft)

Mo Fibers

Synthetic Structural Fibe
Steel Fibers

Low Modulus Synthetic

Select type from
drop-down list
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Joint spacing

Joint Design

Joint Spacing {transverse x longitudinal ft x ft): 22 | =

2ur

Select size from

drop-down list 10212
12012
15412
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Design thickness

PCC Overlay

Average 28-day Flexural Strength (psi): E] Tan

Estimated PCC Elastic Modulus (psi) 4.000.000 ipTEE':gal":“llamr
Coefficient of Thermal Expansion (107 in/°F/in) 5.5 acuator
Fiber Type Mo Fibers -

Fiber Content{lb/cu yd) {(Only used when a fiber type is selected) 0

Joint Design

|Joint Spacing (ft) | 6 1

( Calculate Design tD

T ——

Performance Analysis

Calculated PCC Overlay Thickness (in) 3.21
| Design PCC Overlay Thickness (in): 3.5 |
|s there potential for reflective cracking? Yes
Solved.
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