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Your Instructor Today…

• Luke McHugh, P.E.

– NRMCA Local Paving, Northeast Region

– 34 Years in Practice

– Civil Site Design – Airfield Emphasis

– lmchugh@nrmca.org

More information at paveahead.com/experts/

mailto:lmchugh@nrmca.org
https://paveahead.com/experts/


3

About the Course

• Learning Objectives:
– Understand the benefits of concrete intersections

– Identify the special pavement design considerations for 
intersections

– Learn the importance of properly jointing different intersection 
types including roundabouts

– Recognize how decorative concrete can enhance safety and 
improve streetscapes at intersections
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NRMCA Disclaimer
• This presentation has been prepared solely for information purposes. It is intended 

solely for the use of professional personnel, competent to evaluate the significance 
and limitations of its content, and who will accept full responsibility for the application 
of the material it contains. The National Ready Mixed Concrete Association and any 
other organizations cooperating in the preparation of this presentation strive for 
accuracy but disclaim any and all responsibility for application of the stated 
principles or for the accuracy of the content or sources and shall not be liable for 
any loss or damage arising from reliance on or use of any content or principles 
contained in this presentation. Unless otherwise indicated, all materials in this 
presentation are copyrighted to the National Ready Mixed Concrete Association. All 
rights reserved.  Therefore reproduction, modification or retransmission in any form 
is strictly prohibited without the prior written permission of the National Ready Mixed 
Concrete Association.  

• ©2015 National Ready Mixed Concrete Association.
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National Ready Mixed Concrete Association

• National Trade Association – Established in 1930
• HQ in Alexandria, VA
• 400+ Member Companies
• NRMCA Represents ~75% of North American Ready Mixed Production
• Mission - Serve Industry and Partners Through:

• Compliance and Operations
• Engineering
• Government Affairs
• Local Paving: Pave Ahead™ Initiative

• Structures and Sustainability: Build With Strength™ Initiative

Interested in becoming a member?
Visit: www.nrmca.org/membership/

https://paveahead.com/
https://buildwithstrength.com/
https://www.nrmca.org/membership/
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The National Ready Mixed Concrete Association promotes the use of concrete 
products for pavement due to their safety, resilience, and long-term value.
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Local Paving: Market Areas

Concrete Overlays

Parking Lots
Streets

Roller Compacted Concrete

Pervious Concrete

Conventional Concrete

Full Depth Reclamation
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• My client wants asphalt pavements

• Asphalt pavements are cheaper

• Concrete pavements can’t handle freezing temps

• I can’t wait 28 days to open the pavement to traffic

• We just don’t do that up here

Other Reasons
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M-5 and Pontiac Trail - Michigan
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Washington County, MN

Source – Minnesota Concrete Association
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Route 5 – Holyoke, MA
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Route 20 Westbound - Charlton, MA



Why The Need?

Concrete Intersections
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Common Problems at Intersections…
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Ideal for Concrete!

Concrete…
– is Durable
– is Functional
– is Sustainable
– has a Long Life
– has Low Maintenance
– is Cost Effective
– Saves $$$$ for other 

repairs, maintenance, and 
other projects
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References for Course
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Intersections and Roundabouts



19

What Kind of Concrete Pavement is Recommended?
Jointed – Unreinforced Pavement

Plan

Profile
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Define the Traffic Streams Through the Intersection



Intersection: Physical Area

Intersection: Functional Area

North Pines Road and East 
Broadway Ave

Spokane Valley, WA
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Concrete Intersections: Thickness

Roadway 1 Roadway 2 Physical Area Thickness
Low AADT (T1) Medium AADT (T2) T2
Low ADTT (T1) High AADT (T3) T3
High AADT (T3) High AADT (T3) T3 + 0.5 to 1.0 in.

Physical Area Functional Area

Note: T3 > T2 > T1

Source: ACPA



When is the Best Time?

Concrete Intersections
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Utilizing Concrete For Intersections

New Construction

Overlay / Inlay

Reconstruction



25

Life Cycle Costs Analysis for Intersections 
Washington State (with user costs)

40 Year Annualized Cost
SR Intersection Concrete AC with 4 

yr Inlay
AC with 6 
year Inlay

AC with 8 
year Inlay

27 Sprague Ave. $33,000 $46,800 $39,500 $35,800
90 Thierman St. $54,300 $66,400 $57,600 $53,100
2 Francis Ave. $73,500 $100,900 $87,000 $79,900
291 Maple & Ash 

St.
$33,900 $50,800 $42,100 $37,600

27 Broadway 
Ave.

$36,100 $51,000 $42,600 $38,300

395 19th Ave. $29,700 $45,800 $37,800 $33,700
2 Third Ave. $15,200 $18,700 $16,500 $15,400

www.wsdot.wa.gov
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Concrete Intersections - Considerations

• For existing pavement: Complete reconstruction or overlay/inlay?
• Concrete intersection construction limits
• Thickness Design
• Subgrade and subbase requirements
• Jointing details
• Pavement profiles
• Concrete materials (early opening strength for fast-track paving?)
• Concrete to asphalt transitions
• Coordination with local businesses
• Incorporating decorative elements
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Courtney Park and Kennedy Road 
Mississauga, Ontario
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Concrete Intersections - Considerations

• For existing pavement: Complete reconstruction or overlay/inlay?
• Concrete intersection construction limits
• Thickness Design
• Subgrade and subbase requirements
• Jointing details
• Pavement profiles
• Concrete materials (early opening strength for fast-track paving?)
• Concrete to asphalt transitions
• Coordination with local businesses
• Incorporating decorative elements



Pre-Design Information Gathering

Concrete Intersections
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What Do We Know?*

• Pavement Condition Evaluation
• Pavement Materials Analysis (Destructive/Non-Destructive Testing)
• Existing Pavement Structural Layers (cores, borings, etc.)
• Subgrade Soils (borings, DCP, etc.)
• Expected Future Traffic and/or Use (Service Life)
• Roughness (Smoothness)
• Drainage Conditions
• Grade & Elevation Restrictions

*Typically requires hiring knowledgeable consulting engineer.
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Pavement Condition Evaluation

• Identify Types of Distress
– Fatigue (Alligator) Cracking
– Rutting
– Transverse or Longitudinal Cracking
– Etc.

• Identify Severity of Distress
– Low, Medium, High

• Identify Quantity of Each Type/Severity
– ft2, in., ft, etc.
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Destructive Testing Options

Coring Trenching Dynamic Cone
Penetrometer (DCP)
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Coring

• Layer confirmation
• Layer thicknesses

– Variability
– Minimum requirements for thin overlays

• Subsurface conditions
– Stripping
– Delamination

• Samples for laboratory testing
– Material properties
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Pavement Structural Capacity

• Falling Weight Deflectometer (FWD)
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Pavement Structural Capacity

Deflection vs. Station

0

20

40

60

80

100

120

0 60 140
200

260
320

380
460

560
650

740
830

920
1010

1100
1190

1280
1370

1460
1550

1640
1730

1820

Station

Ma
x D

efl
ec

tio
n, 

D0
 (m

ils
)

Deflection


Chart1

		0

		20

		40

		60

		100

		120

		140

		160

		180

		200

		220

		240

		260

		280

		300

		320

		340

		360

		380

		400

		430

		460

		490

		520

		560

		590

		620

		650

		680

		710

		740

		770

		800

		830

		860

		890

		920

		950

		980

		1010

		1040

		1070

		1100

		1130

		1160

		1190

		1220

		1250

		1280

		1310

		1340

		1370

		1400

		1430

		1460

		1490

		1520

		1550

		1580

		1610

		1640

		1670

		1700

		1730

		1760

		1790

		1820

		1850

		1880



Deflection

Station

Max Deflection, D0 (mils)

Deflection vs. Station

21.6766662598

22.3766670227

21.1299991608

30.0666656494

25.3500003815

39.906665802

45.3233337402

37.2200012207

28.1866664886

13.7566671371

18.3199996948

21.3266658783

13.673333168

18.8333339691

35.7399978638

22.7700004578

21.843334198

23.6233329773

18.3933334351

32.3566665649

75.313331604

102.4933319092

62.3400001526

38.3499984741

52.6800003052

22.4200000763

14.0600004196

11.779999733

20.1233329773

30.0533332825

18.5900001526

39.156665802

17.2366676331

11.470000267

23.4200000763

32.9766654968

14.8233337402

16.796667099

12.4899997711

18.7266654968

12.9333333969

15.5

16.3366661072

12.5799999237

20.3100013733

16.8066673279

12.5666666031

12.9933328629

9.4866666794

7.5633335114

8.3033332825

10.6466665268

13.9499998093

12.2833337784

10.1300001144

16.2666664124

33.5766677856

10.7633333206

21.9899997711

24.4566669464

7.7233333588

12.9799995422

13.8733329773

16.8199996948

14.0333337784

13.2633333206

16.3533344269

37.4500007629

24.9966659546



Sheet1

		ProjectName		FileID		GroupID		TestID		Station		DropNum		D1		D2		D3		D4		D5		D6		D7		D8		D9		D10		D11		D12		Load		Pressure		MatTemp		AirTemp		SurfTemp		TestDate		TestTime		TestType		Comments
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		C502		1		A		8		680		1		9.5599994659		11.3233337402		7.7866668701		4.6766667366		2.9733333588		1.4966666698		0.8566666842		0.5633333325		0.426666677		0		0		0		5624.5239257813		51.4333343506		0		53		73.0999984741		3/21/05		5:39:00 AM		B

		C502		1		A		8		710		1		12.9033336639		18.4333324432		13.0100002289		8.0866661072		5.1999998093		2.5399999619		1.4099999666		0.926666677		0.7133333087		0		0		0		8471.4140625		77.4666671753		0		53		73.0999984741		3/21/05		5:39:00 AM		B

		C502		1		A		8		740		1		8.2399997711		26.8766670227		19.2933330536		12.1999998093		7.8899998665		3.6866667271		2.0333333015		1.3166666031		0.9833333492		0		0		0		11500.5654296875		105.1666641235		0		53		73.0999984741		3/21/05		5:39:00 AM		B

		C502		1		A		8		770		1		16.0400009155		39.8266677856		29.0033340454		18.7166671753		12.2166662216		5.5533332825		2.8866667747		1.8166667223		1.3200000525		0		0		0		15313.431640625		140.0333251953		0		53		73.0999984741		3/21/05		5:39:00 AM		B

		C502		1		A		9		800		1		7.6466665268		9.25		5.6399998665		3.293333292		2.3699998856		1.3999999762		0.8899999857		0.6200000048		0.4466666579		0		0		0		5609.9428710938		51.2999992371		0		54.7999992371		73.8000030518		3/21/05		5:41:00 AM		B

		C502		1		A		9		830		1		5.2800002098		13.9333333969		9.0200004578		5.6466665268		4.1666665077		2.4600000381		1.5366666317		1.0266666412		0.7599999905		0		0		0		8511.5126953125		77.8333358765		0		54.7999992371		73.8000030518		3/21/05		5:41:00 AM		B

		C502		1		A		9		860		1		10.6099996567		19.3366661072		12.8933334351		8.3766670227		6.2433333397		3.7300000191		2.3233332634		1.5366666317		1.1233333349		0		0		0		11555.2431640625		105.6666641235		0		54.7999992371		73.8000030518		3/21/05		5:41:00 AM		B

		C502		1		A		9		890		1		13.9633331299		27.3700008392		18.7733325958		12.5166664124		9.3400001526		5.5966668129		3.4866666794		2.2866666317		1.646666646		0		0		0		15481.109375		141.5666656494		0		54.7999992371		73.8000030518		3/21/05		5:41:00 AM		B

		C502		1		A		10		920		1		6.4833331108		4.6533331871		3.2433333397		2.0533332825		1.4066666365		0.6933333278		0.4799999893		0.323333323		0.2599999905		0		0		0		5773.9765625		52.7999992371		0		55		74		3/21/05		5:43:00 AM		B

		C502		1		A		10		950		1		7.4766669273		7.3333334923		5.2766666412		3.4733333588		2.4166667461		1.2233333588		0.7900000215		0.5133333206		0.3899999857		0		0		0		8719.2880859375		79.7333297729		0		55		74		3/21/05		5:43:00 AM		B

		C502		1		A		10		980		1		5.7199997902		10.3599996567		7.5700001717		5.0933332443		3.5799999237		1.8433333635		1.1533333063		0.7599999905		0.5566666722		0		0		0		11799.470703125		107.9000015259		0		55		74		3/21/05		5:43:00 AM		B

		C502		1		A		10		1010		1		8.0833330154		14.8633337021		11.0933332443		7.586666584		5.3833332062		2.8033332825		1.6900000572		1.0599999428		0.7799999714		0		0		0		15772.7255859375		144.2333374023		0		55		74		3/21/05		5:43:00 AM		B

		C502		1		A		11		1040		1		5.7133331299		5.8666667938		4.0799999237		2.5699999332		1.75		0.9800000191		0.5566666722		0.2933333218		0.1533333361		0		0		0		5795.84765625		53		0		52.4000015259		74.9000015259		3/21/05		5:45:00 AM		B

		C502		1		A		11		1070		1		6.673333168		9.2833337784		6.7199997902		4.3699998856		3.0499999523		1.6633332968		0.9100000262		0.4799999893		0.2533333302		0		0		0		8715.642578125		79.6999969482		0		52.4000015259		74.9000015259		3/21/05		5:45:00 AM		B

		C502		1		A		11		1100		1		7.663333416		13.3233337402		9.8566665649		6.6033334732		4.6966667175		2.5566666126		1.3366667032		0.7233333588		0.4300000072		0		0		0		11752.0830078125		107.4666671753		0		52.4000015259		74.9000015259		3/21/05		5:45:00 AM		B

		C502		1		A		11		1130		1		5.2699999809		19.1800003052		14.5466661453		10.0733327866		7.2866668701		4.0266666412		2.1066665649		1.0766667128		0.573333323		0		0		0		15619.626953125		142.8333282471		0		52.4000015259		74.9000015259		3/21/05		5:45:00 AM		B

		C502		1		A		12		1160		1		8.2333335876		6.3166666031		4.1066665649		2.5099999905		1.7233333588		0.9666666985		0.603333354		0.400000006		0.2833333313		0		0		0		5712.0083007813		52.2333335876		0		54.9000015259		74.6999969482		3/21/05		5:47:00 AM		B

		C502		1		A		12		1190		1		7.0399999619		10.2133331299		6.913333416		4.4366664886		3.1366667747		1.7433333397		1.0166666508		0.6800000072		0.4966666698		0		0		0		8653.6748046875		79.1333312988		0		54.9000015259		74.6999969482		3/21/05		5:47:00 AM		B

		C502		1		A		12		1220		1		5.4099998474		14.6999998093		10.1966667175		6.720000267		4.7899999619		2.6733334064		1.5333333015		0.9866666794		0.6866666675		0		0		0		11711.986328125		107.0999984741		0		54.9000015259		74.6999969482		3/21/05		5:47:00 AM		B

		C502		1		A		12		1250		1		5.5666666031		21.6266670227		15.5266666412		10.4300003052		7.4266667366		4.1300001144		2.336666584		1.4233332872		0.9566666484		0		0		0		15557.6591796875		142.2666625977		0		54.9000015259		74.6999969482		3/21/05		5:47:00 AM		B

		C502		1		A		13		1280		1		4.1700000763		3.9200000763		2.6800000668		1.9333332777		1.5399999619		0.9366666675		0.6133333445		0.4466666579		0.3133333325		0		0		0		5817.71875		53.2000007629		0		56.0999984741		74.8000030518		3/21/05		5:49:00 AM		B

		C502		1		A		13		1310		1		3.3033332825		6.163333416		4.3600001335		3.2100000381		2.5733332634		1.6166666746		1.0366666317		0.6999999881		0.5166666508		0		0		0		8806.7724609375		80.5333328247		0		56.0999984741		74.8000030518		3/21/05		5:49:00 AM		B

		C502		1		A		13		1340		1		3.7200000286		8.6566667557		6.2633333206		4.6900000572		3.7799999714		2.4033334255		1.543333292		1.043333292		0.7533333302		0		0		0		11927.0517578125		109.0666656494		0		56.0999984741		74.8000030518		3/21/05		5:49:00 AM		B

		C502		1		A		13		1370		1		4.6399998665		12.0833330154		9.0366668701		6.8699998856		5.5633335114		3.5833332539		2.2999999523		1.5233333111		1.0599999428		0		0		0		15794.595703125		144.4333343506		0		56.0999984741		74.8000030518		3/21/05		5:49:00 AM		B

		C502		1		A		14		1400		1		6.4400000572		6.5633335114		4.9633331299		3.3666665554		2.3966667652		1.2999999523		0.7733333111		0.5133333206		0.3666666746		0		0		0		5803.1381835938		53.0666656494		0		55.4000015259		74.4000015259		3/21/05		5:51:00 AM		B

		C502		1		A		14		1430		1		5.5466666222		10.4833335876		8.1599998474		5.7033333778		4.1100001335		2.2666666508		1.3333333731		0.8700000048		0.6266666651		0		0		0		8675.5458984375		79.3333358765		0		55.4000015259		74.4000015259		3/21/05		5:51:00 AM		B

		C502		1		A		14		1460		1		4.5366668701		15.0266666412		11.8533334732		8.4633331299		6.1766667366		3.4300000668		1.9933333397		1.293333292		0.9133333564		0		0		0		11755.728515625		107.5		0		55.4000015259		74.4000015259		3/21/05		5:51:00 AM		B

		C502		1		A		14		1490		1		6.6900000572		21.8899993896		17.3533325195		12.5866670609		9.3100004196		5.1500000954		2.9500000477		1.8466666937		1.2966666222		0		0		0		15477.46484375		141.5333404541		0		55.4000015259		74.4000015259		3/21/05		5:51:00 AM		B

		C502		1		A		15		1520		1		13.1599998474		12.9200000763		10.4033336639		7.9633331299		6.3699998856		4.173333168		2.8399999142		2.0066666603		1.4800000191		0		0		0		5624.5239257813		51.4333343506		0		55.0999984741		77.4000015259		3/21/05		5:53:00 AM		B

		C502		1		A		15		1550		1		5.1233334541		20.7399997711		16.9933338165		13.2133331299		10.6833333969		7.1133332253		4.836666584		3.3966667652		2.4733333588		0		0		0		8456.833984375		77.3333358765		0		55.0999984741		77.4000015259		3/21/05		5:53:00 AM		B

		C502		1		A		15		1580		1		9.1366672516		29.4499988556		24.4400005341		19.1566677094		15.6033334732		10.4666671753		7.173333168		5.0033330917		3.6233334541		0		0		0		11456.8232421875		104.7666702271		0		55.0999984741		77.4000015259		3/21/05		5:53:00 AM		B

		C502		1		A		15		1610		1		11.8199996948		42.1533355713		35.2233352661		27.6000003815		22.5066661835		15.0566663742		10.3499994278		7.1666665077		5.1233334541		0		0		0		15065.55859375		137.7666625977		0		55.0999984741		77.4000015259		3/21/05		5:53:00 AM		B

		C502		1		A		16		1640		1		3.7533333302		8.2433328629		6.5733332634		5.1333332062		4.2066664696		2.913333416		2.1133332253		1.5599999428		1.2100000381		0		0		0		5690.1372070313		52.0333328247		0		55		76.5999984741		3/21/05		5:55:00 AM		B

		C502		1		A		16		1670		1		5.7466664314		13.2399997711		10.8199996948		8.5066661835		7.0966668129		4.8699998856		3.4766666889		2.5833332539		1.9933333397		0		0		0		8606.287109375		78.7000045776		0		55		76.5999984741		3/21/05		5:55:00 AM		B

		C502		1		A		16		1700		1		6.0900001526		18.8199996948		15.5633335114		12.3766670227		10.3599996567		7.163333416		5.0599999428		3.7200000286		2.8233332634		0		0		0		11653.6630859375		106.5666656494		0		55		76.5999984741		3/21/05		5:55:00 AM		B

		C502		1		A		16		1730		1		7.2266664505		26.9300003052		22.6299991608		18.1100006104		15.1499996185		10.5200004578		7.4099998474		5.2899999619		4.0133333206		0		0		0		15360.818359375		140.4666595459		0		55		76.5999984741		3/21/05		5:55:00 AM		B

		C502		1		A		17		1760		1		6.0199999809		7.9200000763		6.6066665649		5.3299999237		4.2966666222		2.9233334064		2.0533332825		1.5166666508		1.1499999762		0		0		0		5704.7177734375		52.1666679382		0		56.7000007629		77.6999969482		3/21/05		5:57:00 AM		B

		C502		1		A		17		1790		1		6.0466666222		12.9966669083		11.0100002289		8.9433326721		7.259999752		4.9533333778		3.4333333969		2.5066666603		1.9099999666		0		0		0		8617.22265625		78.8000030518		0		56.7000007629		77.6999969482		3/21/05		5:57:00 AM		B

		C502		1		A		17		1820		1		7.7433333397		18.6166667938		15.9266672134		13.0066661835		10.6099996567		7.2466664314		4.9966669083		3.6133332253		2.706666708		0		0		0		11646.373046875		106.5		0		56.7000007629		77.6999969482		3/21/05		5:57:00 AM		B

		C502		1		A		17		1850		1		17.5900001526		26.7700004578		23.0799999237		18.8533325195		15.4000005722		10.5233335495		7.2233333588		5.0933332443		3.7766666412		0		0		0		15324.3671875		140.1333312988		0		56.7000007629		77.6999969482		3/21/05		5:57:00 AM		B

		C502		1		A		18		1880		1		11.2633333206		8.9600000381		7.6500000954		6.3833332062		5.3800001144		3.8433332443		2.7699999809		1.9833333492		1.4633333683		0		0		0		5770.3315429688		52.7666664124		0		57		76.6999969482		3/21/05		5:59:00 AM		B

		C502		1		A		18		0		2		14.9833335876		14.3233327866		12.3733329773		10.4366664886		8.8733329773		6.3800001144		4.6300001144		3.3233332634		2.4500000477		0		0		0		8660.96484375		79.1999969482		0		57		76.6999969482		3/21/05		5:59:00 AM		B

		C502		1		A		18		20		2		15.5		20.1199989319		17.6200008392		14.970000267		12.8033332825		9.2266664505		6.6999998093		4.8033332825		3.5199999809		0		0		0		11515.146484375		105.3000030518		0		57		76.6999969482		3/21/05		5:59:00 AM		B

		C502		1		A		18		40		2		15.0599994659		28.5433330536		25.3033332825		21.6033325195		18.5200004578		13.3533334732		9.6666669846		6.8600001335		4.9733333588		0		0		0		15244.1728515625		139.3999938965		0		57		76.6999969482		3/21/05		5:59:00 AM		B

		C502		1		A		19		60		2		21.2399997711		6.6066665649		5.3566665649		4.3899998665		3.7266666889		2.7566666603		2.0299999714		1.5299999714		1.1900000572		0		0		0		5741.169921875		52.5		0		53.5		76.5		3/21/05		6:01:00 AM		B

		C502		1		A		19		100		2		17.953332901		10.4966669083		8.6366662979		7.1300001144		6.1199998856		4.5399999619		3.3566665649		2.5099999905		1.9366667271		0		0		0		8708.3525390625		79.6333312988		0		53.5		76.5		3/21/05		6:01:00 AM		B

		C502		1		A		19		120		2		27.6633338928		14.9366664886		12.4133329391		10.3166666031		8.8999996185		6.5900001526		4.8633332253		3.6133334637		2.7799999714		0		0		0		11653.6630859375		106.5666656494		0		53.5		76.5		3/21/05		6:01:00 AM		B

		C502		1		A		19		140		2		31.4266662598		21.1633338928		17.8033332825		14.8166666031		12.8199996948		9.4766664505		6.9899997711		5.1500000954		3.8833334446		0		0		0		15459.2392578125		141.3666687012		0		53.5		76.5		3/21/05		6:01:00 AM		B

		C502		1		A		20		160		2		25.953332901		11.7466669083		9.1433334351		6.5		4.6700000763		2.7833333015		1.9133332968		1.4900000095		1.2000000477		0		0		0		5664.62109375		51.7999992371		0		54.2000007629		76		3/21/05		6:03:00 AM		B

		C502		1		A		20		180		2		20.6900005341		18.6666660309		14.8833332062		10.796667099		7.943333149		4.7066664696		3.1866667271		2.4300000668		1.9333332777		0		0		0		8562.544921875		78.3000030518		0		54.2000007629		76		3/21/05		6:03:00 AM		B

		C502		1		A		20		200		2		9.8366670609		26.6900005341		21.5533332825		15.8599996567		11.8066663742		6.9866666794		4.6799998283		3.4733333588		2.7333333492		0		0		0		11562.5341796875		105.7333297729		0		54.2000007629		76		3/21/05		6:03:00 AM		B

		C502		1		A		20		220		2		12.9366664886		38.1066665649		31.3099994659		23.3566665649		17.5400009155		10.4099998474		6.8133335114		4.8600001335		3.6966667175		0		0		0		15142.107421875		138.4666595459		0		54.2000007629		76		3/21/05		6:03:00 AM		B

		C502		1		A		21		240		2		15.1999998093		28.6666660309		23.5		17.3966674805		12.9300003052		7.3200001717		4.3033332825		2.7433333397		1.9033333063		0		0		0		5383.94140625		49.2333335876		0		53.9000015259		77.1999969482		3/21/05		6:05:00 AM		B

		C502		1		A		21		260		2		9.9899997711		45.9733352661		38.1066665649		28.703332901		21.7799987793		12.5066671371		7.4533333778		4.693333149		3.1833333969		0		0		0		8008.4760742188		73.2333297729		0		53.9000015259		77.1999969482		3/21/05		6:05:00 AM		B

		C502		1		A		21		280		2		13.4600000381		63.843334198		53.2866668701		40.4966659546		31.1166667938		18.1399993896		10.8800001144		6.9266667366		4.6900000572		0		0		0		10789.75390625		98.6666641235		0		53.9000015259		77.1999969482		3/21/05		6:05:00 AM		B

		C502		1		A		21		300		2		25.3966674805		86.3666687012		72.3399963379		55.2833328247		42.8766670227		25.296667099		15.2066669464		9.7399997711		6.5500001907		0		0		0		14245.3916015625		130.2666625977		0		53.9000015259		77.1999969482		3/21/05		6:05:00 AM		B

		C502		1		A		22		320		2		16.2633342743		39.530002594		31.25		21.7733325958		15.3566665649		8.0399999619		4.7699999809		3.0499999523		2.163333416		0		0		0		5238.1337890625		47.9000015259		0		53.5		76		3/21/05		6:07:00 AM		B

		C502		1		A		22		340		2		15.4266662598		62.2099990845		50.2333335876		35.9633331299		26.2233333588		14.2766666412		8.2966661453		5.2966666222		3.7599999905		0		0		0		7782.474609375		71.1666641235		0		53.5		76		3/21/05		6:07:00 AM		B

		C502		1		A		22		360		2		17.0866661072		85.4333343506		69.2566680908		50.3466682434		37.3533325195		20.8333339691		12.0200004578		7.6399998665		5.4166665077		0		0		0		10530.9462890625		96.3000030518		0		53.5		76		3/21/05		6:07:00 AM		B

		C502		1		A		22		380		2		13.1866664886		95.5166625977		93.7799987793		68.4966659546		50.9733314514		28.3233337402		16.3566665649		10.1633329391		7.1466665268		0		0		0		13953.7763671875		127.5999984741		0		53.5		76		3/21/05		6:07:00 AM		B

		C502		1		A		23		400		2		22.9799995422		24.1700000763		19.6000003815		14.8533334732		11.5799999237		7.1300001144		4.4633331299		2.9433333874		2.1533334255		0		0		0		5486.0068359375		50.1666679382		0		53.7999992371		76.5999984741		3/21/05		6:09:00 AM		B

		C502		1		A		23		430		2		54.9566650391		38.906665802		32.1933326721		24.8800010681		19.6266670227		12.1100006104		7.7100000381		5.2033333778		3.5466666222		0		0		0		8172.509765625		74.7333374023		0		53.7999992371		76.5999984741		3/21/05		6:09:00 AM		B

		C502		1		A		23		460		2		75.3166656494		54.2033348083		45.2066650391		35.1900024414		27.9466667175		17.4400005341		11.2399997711		7.586666584		5.1666665077		0		0		0		10928.271484375		99.9333343506		0		53.7999992371		76.5999984741		3/21/05		6:09:00 AM		B

		C502		1		A		23		490		2		45.0466690063		75.0699996948		62.3300018311		48.8066673279		39.1633338928		24.3733329773		15.7100000381		10.5033330917		7.1900000572		0		0		0		14628.1357421875		133.7666625977		0		53.7999992371		76.5999984741		3/21/05		6:09:00 AM		B

		C502		1		A		24		520		2		26.9633331299		13.7699995041		11.4833335876		9.5833330154		8.0833330154		5.5966668129		3.8800001144		2.6866667271		1.8600000143		0		0		0		5591.7172851563		51.1333312988		0		55.4000015259		78.4000015259		3/21/05		6:11:00 AM		B

		C502		1		A		24		560		2		36.813331604		22.8100013733		19.4033336639		16.2466659546		13.8500003815		9.7466669083		6.7833333015		4.6433334351		3.2033333778		0		0		0		8427.6728515625		77.0666656494		0		55.4000015259		78.4000015259		3/21/05		6:11:00 AM		B

		C502		1		A		24		590		2		15.4766664505		32.8233337402		28.0833339691		23.6399993896		20.2600002289		14.2933340073		10.0199995041		6.8833332062		4.7833333015		0		0		0		11274.564453125		103.0999984741		0		55.4000015259		78.4000015259		3/21/05		6:11:00 AM		B

		C502		1		A		24		620		2		9.923333168		46.4766654968		40.0499992371		33.7066650391		28.9899997711		20.5499992371		14.4300003052		9.8833332062		6.8800001144		0		0		0		15050.9775390625		137.6333312988		0		55.4000015259		78.4000015259		3/21/05		6:11:00 AM		B

		C502		1		A		25		650		2		8.5166664124		18.8066673279		15.2833328247		11.4200000763		8.6566667557		4.9099998474		3.1766667366		2.1933333874		1.7266666889		0		0		0		5394.876953125		49.3333320618		0		55.0999984741		75.4000015259		3/21/05		6:13:00 AM		B

		C502		1		A		25		680		2		14.6933336258		30.9066677094		25.4866676331		19.3099994659		14.6466665268		8.5900001526		5.5700001717		3.7733333111		2.8733332157		0		0		0		8223.5419921875		75.1999969482		0		55.0999984741		75.4000015259		3/21/05		6:13:00 AM		B

		C502		1		A		25		710		2		20.8299999237		44.3633346558		36.5699996948		27.8600006104		21.3733329773		12.5533332825		8.046667099		5.3933334351		4.0233335495		0		0		0		11037.626953125		100.9333343506		0		55.0999984741		75.4000015259		3/21/05		6:13:00 AM		B

		C502		1		A		25		740		2		12.9933328629		63.3600006104		52.0766677856		39.6599998474		30.4366664886		17.8199996948		11.3000001907		7.5399999619		5.5966668129		0		0		0		14711.9755859375		134.5333251953		0		55.0999984741		75.4000015259		3/21/05		6:13:00 AM		B

		C502		1		A		26		770		2		26.6933326721		7.7333331108		6.3533334732		4.9899997711		4.076666832		2.7366666794		1.9433333874		1.4766666889		1.1699999571		0		0		0		5715.6533203125		52.2666664124		0		53.7000007629		77.1999969482		3/21/05		6:15:00 AM		B

		C502		1		A		26		800		2		12.0266666412		12.7166662216		10.6166667938		8.4333333969		6.9299998283		4.5966668129		3.2166666985		2.4233334064		1.8666666746		0		0		0		8617.22265625		78.8000030518		0		53.7000007629		77.1999969482		3/21/05		6:15:00 AM		B

		C502		1		A		26		830		2		8.1533327103		18.5733337402		15.7566671371		12.5733327866		10.3666667938		6.8733334541		4.7933335304		3.5599999428		2.7166666985		0		0		0		11620.8564453125		106.2666625977		0		53.7000007629		77.1999969482		3/21/05		6:15:00 AM		B

		C502		1		A		26		860		2		16.7266674042		26.8366661072		23.0133342743		18.4300003052		15.2899999619		10.1300001144		6.9966669083		5.076666832		3.8633332253		0		0		0		15386.3349609375		140.6999969482		0		53.7000007629		77.1999969482		3/21/05		6:15:00 AM		B

		C502		1		A		27		890		2		22.7633342743		4.5399999619		3.4500000477		2.6099998951		2.0233333111		1.2233333588		0.7566666603		0.4866666794		0.3366666734		0		0		0		5744.8149414063		52.5333328247		0		57.2000007629		78.1999969482		3/21/05		6:17:00 AM		B

		C502		1		A		27		920		2		10.3666667938		7.3633332253		5.7566666603		4.4566664696		3.4833333492		2.1466667652		1.3066666126		0.8166666627		0.5400000215		0		0		0		8701.0615234375		79.5666656494		0		57.2000007629		78.1999969482		3/21/05		6:17:00 AM		B

		C502		1		A		27		950		2		11.8199996948		10.6766672134		8.4966669083		6.6599998474		5.2800002098		3.2633333206		2.0066666603		1.2366666794		0.8399999738		0		0		0		11741.1474609375		107.3666687012		0		57.2000007629		78.1999969482		3/21/05		6:17:00 AM		B

		C502		1		A		27		980		2		8.8866662979		15.3966665268		12.4833335876		9.9366664886		7.9166665077		4.9899997711		3.0733332634		1.8600000143		1.2366666794		0		0		0		15495.6904296875		141.6999969482		0		57.2000007629		78.1999969482		3/21/05		6:17:00 AM		B

		C502		1		A		28		1010		2		13.1666660309		3.2966666222		2.3099999428		1.6399999857		1.2300000191		0.6866666675		0.4466666579		0.3400000036		0.276666671		0		0		0		5792.2026367188		52.9666671753		0		55.2999992371		78.6999969482		3/21/05		6:19:00 AM		B

		C502		1		A		28		1040		2		9.1400003433		5.2800002098		3.7733333111		2.7033333778		2.0466666222		1.146666646		0.7233333588		0.5199999809		0.423333317		0		0		0		8697.4169921875		79.5333328247		0		55.2999992371		78.6999969482		3/21/05		6:19:00 AM		B

		C502		1		A		28		1070		2		10.9166669846		7.5533332825		5.4366664886		3.9000000954		2.9533333778		1.6266666651		0.9933333397		0.7033333182		0.5633333325		0		0		0		11693.7607421875		106.9333343506		0		55.2999992371		78.6999969482		3/21/05		6:19:00 AM		B

		C502		1		A		28		1100		2		11.9200000763		11.0633335114		8.1866664886		5.943333149		4.4966669083		2.5133333206		1.5		1.0366666317		0.7933333516		0		0		0		15561.3046875		142.3000030518		0		55.2999992371		78.6999969482		3/21/05		6:19:00 AM		B

		C502		1		A		29		1130		2		8.8133335114		6.1799998283		3.9733333588		2.6466667652		1.9466667175		1.2333333492		0.9033333063		0.7033333182		0.5500000119		0		0		0		5675.5561523438		51.8999977112		0		56.5		80		3/21/05		6:21:00 AM		B

		C502		1		A		29		1160		2		13.9433336258		9.9899997711		6.6033334732		4.4066667557		3.2166666985		2.0633332729		1.4700000286		1.1266666651		0.8799999952		0		0		0		8547.9638671875		78.1666641235		0		56.5		80		3/21/05		6:21:00 AM		B

		C502		1		A		29		1190		2		11.7833337784		14.0333337784		9.5		6.4266667366		4.7266664505		3.0199999809		2.1500000954		1.6266666651		1.2633333206		0		0		0		11416.7255859375		104.4000015259		0		56.5		80		3/21/05		6:21:00 AM		B

		C502		1		A		29		1220		2		8.8133335114		20.2566661835		13.9499998093		9.4433336258		6.9499998093		4.4099998474		3.1133332253		2.3333332539		1.8033332825		0		0		0		15320.7216796875		140.1000061035		0		56.5		80		3/21/05		6:21:00 AM		B

		C502		1		A		30		1250		2		9		8.8400001526		5.7433333397		3.3333332539		2.25		1.3600000143		0.9833333492		0.75		0.6100000143		0		0		0		5540.6845703125		50.6666679382		0		56.4000015259		80.1999969482		3/21/05		6:23:00 AM		B

		C502		1		A		30		1280		2		6.7933335304		14.8333330154		9.9866666794		6.0266666412		4.0966668129		2.4200000763		1.7000000477		1.2666666508		1.0199999809		0		0		0		8445.8984375		77.2333297729		0		56.4000015259		80.1999969482		3/21/05		6:23:00 AM		B

		C502		1		A		30		1310		2		5.3000001907		21.8233337402		15.1033334732		9.3533334732		6.3800001144		3.7533333302		2.5733332634		1.8933333158		1.5166666508		0		0		0		11413.0810546875		104.3666687012		0		56.4000015259		80.1999969482		3/21/05		6:23:00 AM		B

		C502		1		A		30		1340		2		5.8966665268		33.0433349609		23.1966667175		14.4099998474		9.7333335876		5.5500001907		3.7766666412		2.7433333397		2.1866667271		0		0		0		15171.2685546875		138.7333374023		0		56.4000015259		80.1999969482		3/21/05		6:23:00 AM		B

		C502		1		A		31		1370		2		7.3899998665		5.9366664886		4.3800001144		2.7633333206		1.8700000048		1.0033333302		0.6433333158		0.4433333278		0.3566666842		0		0		0		5668.2661132813		51.8333320618		0		53.9000015259		80.6999969482		3/21/05		6:24:00 AM		B

		C502		1		A		31		1400		2		9.9433336258		9.7266664505		7.2466669083		4.6900000572		3.2033333778		1.646666646		1		0.7400000095		0.5666666627		0		0		0		8540.673828125		78.0999984741		0		53.9000015259		80.6999969482		3/21/05		6:24:00 AM		B

		C502		1		A		31		1430		2		8.7133331299		14.1166667938		10.6366662979		6.9933333397		4.8200001717		2.5133333206		1.4633333683		1.0299999714		0.7966666818		0		0		0		11522.4365234375		105.3666687012		0		53.9000015259		80.6999969482		3/21/05		6:24:00 AM		B

		C502		1		A		31		1460		2		7.1133332253		21.2800006866		16.2766666412		10.9766664505		7.5100002289		3.8399999142		2.2133333683		1.5		1.1433333158		0		0		0		15273.333984375		139.6666564941		0		53.9000015259		80.6999969482		3/21/05		6:24:00 AM		B

		C502		1		A		32		1490		2		11.0033330917		11.2466669083		7.836666584		4.6533331871		3.2466666698		1.7866666317		1.2233333588		0.7799999714		0.573333323		0		0		0		5467.7807617188		50		0		54.5999984741		79.6999969482		3/21/05		6:26:00 AM		B

		C502		1		A		32		1520		2		22.6433334351		19.4966678619		13.8933334351		8.6233329773		6.0733332634		3.2599999905		2.0833332539		1.3300000429		0.9466666579		0		0		0		8325.607421875		76.1333312988		0		54.5999984741		79.6999969482		3/21/05		6:26:00 AM		B

		C502		1		A		32		1550		2		7.8033332825		29.3166675568		21.2333335876		13.4733333588		9.5933332443		5.1033334732		3.2133333683		2.0233333111		1.4233332872		0		0		0		11245.40234375		102.8333358765		0		54.5999984741		79.6999969482		3/21/05		6:26:00 AM		B

		C502		1		A		32		1580		2		15.0366668701		44.7133331299		32.6699981689		20.8133335114		14.6833333969		7.75		4.7899999619		3.0333333015		2.1233334541		0		0		0		14872.36328125		136		0		54.5999984741		79.6999969482		3/21/05		6:26:00 AM		B

		C502		1		A		33		1610		2		17.8033332825		5.5533332825		4.0166668892		2.7433333397		1.9333332777		1.146666646		0.7366666794		0.5299999714		0.4066666663		0		0		0		5693.7822265625		52.0666656494		0		54		78.5999984741		3/21/05		6:28:00 AM		B

		C502		1		A		33		1640		2		5.6799998283		9.0866670609		6.7366666794		4.6300001144		3.336666584		1.9066666365		1.1933333874		0.853333354		0.6433333158		0		0		0		8620.8681640625		78.8333358765		0		54		78.5999984741		3/21/05		6:28:00 AM		B

		C502		1		A		33		1670		2		9.0566663742		13.233332634		9.9633331299		6.9099998474		5.0466666222		2.8499999046		1.7566666603		1.2400000095		0.9200000167		0		0		0		11609.9208984375		106.1666641235		0		54		78.5999984741		3/21/05		6:28:00 AM		B

		C502		1		A		33		1700		2		9.7100000381		19.8266658783		15.1433334351		10.623333931		7.7899999619		4.4200000763		2.6966667175		1.8366667032		1.2733333111		0		0		0		15317.076171875		140.0666656494		0		54		78.5999984741		3/21/05		6:28:00 AM		B

		C502		1		A		34		1730		2		11.6866664886		3.9766666889		3.2266666889		2.2133333683		1.6066666842		1.0033333302		0.6800000072		0.5133333206		0.4233333468		0		0		0		5777.6215820313		52.8333320618		0		54.2999992371		78.5		3/21/05		6:30:00 AM		B

		C502		1		A		34		1760		2		9.6766662598		6.3866667747		5.1500000954		3.5566666126		2.663333416		1.5666666031		1.0233333111		0.7166666389		0.5866666436		0		0		0		8711.9970703125		79.6666641235		0		54.2999992371		78.5		3/21/05		6:30:00 AM		B

		C502		1		A		34		1790		2		9.3999996185		9.1000003815		7.3600001335		5.1233334541		3.8633332253		2.2766666412		1.4700000286		1.0266666412		0.823333323		0		0		0		11693.7607421875		106.9333343506		0		54.2999992371		78.5		3/21/05		6:30:00 AM		B

		C502		1		A		34		1820		2		11.8766670227		13.2399997711		10.7933330536		7.6100001335		5.7566666603		3.3900001049		2.1466667652		1.4633333683		1.1699999571		0		0		0		15389.9794921875		140.7333221436		0		54.2999992371		78.5		3/21/05		6:30:00 AM		B

		C502		1		A		35		1850		2		26.5400009155		8.3666667938		7.1466665268		5.75		4.8666667938		3.3666665554		2.2366666794		1.5733333826		1.1566666365		0		0		0		5606.2978515625		51.2666664124		0		53.2999992371		77.9000015259		3/21/05		6:32:00 AM		B

		C502		1		A		35		1880		2		17.7266654968		13.7166662216		11.8633337021		9.7433328629		8.3100004196		5.7366666794		3.8166666031		2.6933333874		1.8833333254		0		0		0		8442.25390625		77.2000045776		0		53.2999992371		77.9000015259		3/21/05		6:32:00 AM		B

		C502		1		A		35		0		3		21.6766662598		19.4466667175		17.0266666412		13.9499998093		11.9399995804		8.046667099		5.4866666794		3.9633333683		2.7899999619		0		0		0		11208.9501953125		102.5		0		53.2999992371		77.9000015259		3/21/05		6:32:00 AM		B

		C502		1		A		35		20		3		22.3766670227		27.3500003815		24.6833324432		19.9799995422		17.5599994659		11.233332634		6.7766666412		5.9833331108		4.0466666222		0		0		0		14937.9775390625		136.6000061035		0		53.2999992371		77.9000015259		3/21/05		6:32:00 AM		B

		C502		1		A		36		40		3		21.1299991608		11.3733329773		9.0633335114		6.6433334351		4.8766665459		2.7899999619		1.7599999905		1.25		0.9600000381		0		0		0		5577.1362304688		51		0		54		78.0999984741		3/21/05		6:34:00 AM		B

		C502		1		A		36		60		3		30.0666656494		18.9300003052		15.2833328247		11.4066667557		8.4866666794		4.8733334541		3.0066666603		2.0933332443		1.603333354		0		0		0		8398.51171875		76.8000030518		0		54		78.0999984741		3/21/05		6:34:00 AM		B

		C502		1		A		36		100		3		25.3500003815		27.5566673279		22.5433330536		16.9499988556		12.7466669083		7.3633332253		4.490000248		3.1033332348		2.3133332729		0		0		0		11325.5966796875		103.5666656494		0		54		78.0999984741		3/21/05		6:34:00 AM		B

		C502		1		A		36		120		3		39.906665802		40.2099990845		33.1633338928		25.0900001526		19.0400009155		11.0233335495		6.6066665649		4.4600000381		3.293333292		0		0		0		14905.1708984375		136.3000030518		0		54		78.0999984741		3/21/05		6:34:00 AM		B

		C502		1		A		37		140		3		45.3233337402		4.7033333778		3.9200000763		3.3266665936		2.7633333206		1.9033333063		1.3666666746		1.0066666603		0.7766666412		0		0		0		5708.3627929688		52.2000007629		0		54.2000007629		77.9000015259		3/21/05		6:36:00 AM		B

		C502		1		A		37		160		3		37.2200012207		7.7600002289		6.5033330917		5.5266666412		4.6199998856		3.1966667175		2.2433333397		1.6000000238		1.2133333683		0		0		0		8660.96484375		79.1999969482		0		54.2000007629		77.9000015259		3/21/05		6:36:00 AM		B

		C502		1		A		37		180		3		28.1866664886		11.3166666031		9.4833335876		8.0366668701		6.7866668701		4.7300000191		3.293333292		2.3599998951		1.7633333206		0		0		0		11708.3408203125		107.0666656494		0		54.2000007629		77.9000015259		3/21/05		6:36:00 AM		B

		C502		1		A		37		200		3		13.7566671371		16.656665802		13.8599996567		11.6499996185		9.9033336639		6.9933333397		4.8833332062		3.456666708		2.5499999523		0		0		0		15426.4326171875		141.0666656494		0		54.2000007629		77.9000015259		3/21/05		6:36:00 AM		B

		C502		1		A		38		220		3		18.3199996948		5.7733335495		4.826666832		3.75		3.1333334446		2.0499999523		1.4400000572		1.0699999332		0.7933333516		0		0		0		5770.3315429688		52.7666664124		0		54.7000007629		78.8000030518		3/21/05		6:38:00 AM		B

		C502		1		A		38		240		3		21.3266658783		9.5033330917		7.9833331108		6.4066667557		5.336666584		3.5266666412		2.3766665459		1.7033333778		1.2866666317		0		0		0		8726.578125		79.7999954224		0		54.7000007629		78.8000030518		3/21/05		6:38:00 AM		B

		C502		1		A		38		260		3		13.673333168		13.6766672134		11.6766662598		9.4166669846		7.9033331871		5.2366666794		3.5		2.4633333683		1.853333354		0		0		0		11722.921875		107.2000045776		0		54.7000007629		78.8000030518		3/21/05		6:38:00 AM		B

		C502		1		A		38		280		3		18.8333339691		19.5633335114		16.8966655731		13.7533330917		11.6099996567		7.7533335686		5.1500000954		3.5633332729		2.620000124		0		0		0		15470.173828125		141.4666595459		0		54.7000007629		78.8000030518		3/21/05		6:38:00 AM		B

		C502		1		A		39		300		3		35.7399978638		4.4000000954		3.6433334351		2.8199999332		2.336666584		1.5766667128		1.1633332968		0.8933333158		0.7200000286		0		0		0		5832.2993164063		53.3333358765		0		60		79.1999969482		3/21/05		6:40:00 AM		B

		C502		1		A		39		320		3		22.7700004578		7.0399999619		5.8200001717		4.6100001335		3.8266665936		2.5933332443		1.8700000048		1.4233332872		1.1499999762		0		0		0		8781.255859375		80.3000030518		0		60		79.1999969482		3/21/05		6:40:00 AM		B

		C502		1		A		39		340		3		21.843334198		9.9799995422		8.4366664886		6.6433334351		5.5633335114		3.7599999905		2.6733334064		2.0333333015		1.6133333445		0		0		0		11792.1806640625		107.8333358765		0		60		79.1999969482		3/21/05		6:40:00 AM		B

		C502		1		A		39		360		3		23.6233329773		14.2366666794		12.0733327866		9.720000267		8.1366662979		5.5466666222		3.9000000954		2.8699998856		2.2599999905		0		0		0		15506.6259765625		141.8000030518		0		60		79.1999969482		3/21/05		6:40:00 AM		B

		C502		1		A		40		380		3		18.3933334351		6.3566665649		5.1366667747		4.056666851		3.2966666222		2.0499999523		1.3666666746		1.043333292		0.7466666698		0		0		0		5766.6860351563		52.7333335876		0		56.2000007629		78.8000030518		3/21/05		6:42:00 AM		B

		C502		1		A		40		400		3		32.3566665649		10.4600000381		8.6066665649		6.8499999046		5.6466665268		3.6866667271		2.4633333683		1.7333333492		1.2999999523		0		0		0		8660.96484375		79.2000045776		0		56.2000007629		78.8000030518		3/21/05		6:42:00 AM		B

		C502		1		A		40		430		3		75.313331604		15.1833333969		12.6199998856		10.1266670227		8.3900003433		5.4800000191		3.5999999046		2.5799999237		1.8633333445		0		0		0		11533.3720703125		105.4666671753		0		56.2000007629		78.8000030518		3/21/05		6:42:00 AM		B

		C502		1		A		40		460		3		102.4933319092		21.9499988556		18.3666667938		14.8566665649		12.4033336639		8.2166671753		5.413333416		3.7533333302		2.6733334064		0		0		0		15320.720703125		140.0999908447		0		56.2000007629		78.8000030518		3/21/05		6:42:00 AM		B

		C502		1		A		41		490		3		62.3400001526		4.3333334923		3.7966666222		2.9500000477		2.3766665459		1.6499999762		1.2133333683		0.9066666961		0.5999999642		0		0		0		5843.2348632813		53.4333343506		0		59.7999992371		80.5		3/21/05		6:44:00 AM		B

		C502		1		A		41		520		3		38.3499984741		7.1066665649		6.1366667747		4.9166665077		4.0366668701		2.7833333015		1.9966666698		1.5099999905		1.1299999952		0		0		0		8781.255859375		80.2999954224		0		59.7999992371		80.5		3/21/05		6:44:00 AM		B

		C502		1		A		41		560		3		52.6800003052		10.2533330917		8.8366670609		7.1100001335		5.9499998093		4.0833334923		2.9066667557		2.1466667652		1.6599999666		0		0		0		11620.8564453125		106.2666625977		0		59.7999992371		80.5		3/21/05		6:44:00 AM		B

		C502		1		A		41		590		3		22.4200000763		14.9033327103		12.8500003815		10.4300003052		8.7300004959		6.0066666603		4.2233333588		3.0933332443		2.3166666031		0		0		0		15379.044921875		140.6333312988		0		59.7999992371		80.5		3/21/05		6:44:00 AM		B

		C502		1		A		42		620		3		14.0600004196		5.1833333969		4.2333335876		3.4033334255		2.7866666317		1.8133332729		1.2366666794		0.9399999976		0.7133333087		0		0		0		5697.4272460938		52.0999984741		0		58.5999984741		80.4000015259		3/21/05		6:46:00 AM		B

		C502		1		A		42		650		3		11.779999733		8.4600000381		7.0366668701		5.6833333969		4.6433334351		3.0166666508		2.0599999428		1.5133333206		1.1333333254		0		0		0		8617.22265625		78.8000030518		0		58.5999984741		80.4000015259		3/21/05		6:46:00 AM		B

		C502		1		A		42		680		3		20.1233329773		12.3233337402		10.2933330536		8.3633337021		6.8766665459		4.4766664505		3.0066666603		2.1733334064		1.6200000048		0		0		0		11504.2109375		105.1999969482		0		58.5999984741		80.4000015259		3/21/05		6:46:00 AM		B

		C502		1		A		42		710		3		30.0533332825		17.9200000763		15.046667099		12.2399997711		10.0966672897		6.6100001335		4.4066667557		3.1199998856		2.2766666412		0		0		0		15153.04296875		138.5666656494		0		58.5999984741		80.4000015259		3/21/05		6:46:00 AM		B

		C502		1		A		43		740		3		18.5900001526		6.0233330727		4.4966664314		3.2400000095		2.5399999619		1.6366666555		1.1566666365		0.8899999857		0.7166666389		0		0		0		5489.6518554688		50.2000007629		0		58.5		80.4000015259		3/21/05		6:48:00 AM		B

		C502		1		A		43		770		3		39.156665802		9.6166667938		7.4366664886		5.4800000191		4.3233332634		2.7633333206		1.8866666555		1.4133332968		1.1366666555		0		0		0		8431.3173828125		77.0999984741		0		58.5		80.4000015259		3/21/05		6:48:00 AM		B

		C502		1		A		43		800		3		17.2366676331		13.4833335876		10.5166664124		7.8933334351		6.2800002098		3.9800000191		2.6766667366		2.0199999809		1.603333354		0		0		0		11383.919921875		104.0999984741		0		58.5		80.4000015259		3/21/05		6:48:00 AM		B

		C502		1		A		43		830		3		11.470000267		19		15.0733337402		11.4333333969		9.1700000763		5.8000001907		3.8499999046		2.8800001144		2.25		0		0		0		15182.2041015625		138.8333282471		0		58.5		80.4000015259		3/21/05		6:48:00 AM		B

		C502		1		A		44		860		3		23.4200000763		4.1466665268		3.5333333015		2.879999876		2.3666665554		1.5199999809		1.0199999809		0.7433333397		0.5933333039		0		0		0		5489.6518554688		50.2000007629		0		57.5		80.5999984741		3/21/05		6:50:00 AM		B

		C502		1		A		44		890		3		32.9766654968		6.9566664696		6.0166668892		4.9066667557		4.0666666031		2.5633332729		1.6933333874		1.2300000191		0.9200000167		0		0		0		8493.28515625		77.6666641235		0		57.5		80.5999984741		3/21/05		6:50:00 AM		B

		C502		1		A		44		920		3		14.8233337402		10.1133327484		8.8366670609		7.2100000381		6.0033330917		3.7833333015		2.4866666794		1.7833333015		1.2966666222		0		0		0		11332.88671875		103.6333312988		0		57.5		80.5999984741		3/21/05		6:50:00 AM		B

		C502		1		A		44		950		3		16.796667099		14.9366664886		13.0133333206		10.7166671753		8.9633331299		5.7300000191		3.7133333683		2.5633332729		1.8300000429		0		0		0		15131.171875		138.3666687012		0		57.5		80.5999984741		3/21/05		6:50:00 AM		B

		C502		1		A		45		980		3		12.4899997711		6.529999733		5.1900000572		3.8499999046		2.9000000954		1.7166666985		1.1200000048		0.8000000119		0.6166666746		0		0		0		5475.0712890625		50.0666656494		0		60.4000015259		79		3/21/05		6:52:00 AM		B

		C502		1		A		45		1010		3		18.7266654968		11.2366666794		9		6.7133331299		5.0966668129		2.9833333492		1.9099999666		1.3266667128		0.9833333492		0		0		0		8362.0595703125		76.4666671753		0		60.4000015259		79		3/21/05		6:52:00 AM		B

		C502		1		A		45		1040		3		12.9333333969		16.6833324432		13.4799995422		10.1199998856		7.7066664696		4.556666851		2.8599998951		1.9299999475		1.4266666174		0		0		0		11296.435546875		103.3000030518		0		60.4000015259		79		3/21/05		6:52:00 AM		B

		C502		1		A		45		1070		3		15.5		25.6399993896		20.7399997711		15.4866666794		11.7733335495		6.9333333969		4.2733335495		2.8066666126		2.0166666508		0		0		0		14872.36328125		136		0		60.4000015259		79		3/21/05		6:52:00 AM		B

		C502		1		A		46		1100		3		16.3366661072		5.2766666412		4.0433335304		2.6366667747		1.9800000191		1.2433333397		0.8433333635		0.6566666365		0.5333333015		0		0		0		5496.9423828125		50.2666664124		0		58.7999992371		78		3/21/05		6:54:00 AM		B

		C502		1		A		46		1130		3		12.5799999237		8.8566665649		6.8699998856		4.6133332253		3.4766666889		2.1166665554		1.396666646		1.0833333731		0.8700000048		0		0		0		8427.6728515625		77.0666656494		0		58.7999992371		78		3/21/05		6:54:00 AM		B

		C502		1		A		46		1160		3		20.3100013733		12.9600000381		10.0433330536		6.9099998474		5.2333331108		3.1466667652		2.0766665936		1.5566666126		1.2366666794		0		0		0		11270.9189453125		103.0666656494		0		58.7999992371		78		3/21/05		6:54:00 AM		B

		C502		1		A		46		1190		3		16.8066673279		19.4366664886		14.953332901		10.4499998093		7.9633331299		4.6666665077		2.9733333588		2.1666667461		1.6933333874		0		0		0		14941.6220703125		136.6333312988		0		58.7999992371		78		3/21/05		6:54:00 AM		B

		C502		1		A		47		1220		3		12.5666666031		3.9466667175		2.9766666889		2.1533334255		1.7033333778		1.1133333445		0.7866666317		0.6100000143		0.4766666591		0		0		0		5547.9750976563		50.7333335876		0		54.9000015259		76.0999984741		3/21/05		6:55:00 AM		B

		C502		1		A		47		1250		3		12.9933328629		6.5533332825		5.0366668701		3.7200000286		2.9266667366		1.8933333158		1.3200000525		0.9966666698		0.7933333516		0		0		0		8511.51171875		77.8333358765		0		54.9000015259		76.0999984741		3/21/05		6:55:00 AM		B

		C502		1		A		47		1280		3		9.4866666794		9.5366668701		7.3899998665		5.4966669083		4.3533334732		2.8199999332		1.9433333874		1.4400000572		1.1166666746		0		0		0		11482.33984375		105		0		54.9000015259		76.0999984741		3/21/05		6:55:00 AM		B

		C502		1		A		47		1310		3		7.5633335114		13.9966659546		10.9566669464		8.203332901		6.5033330917		4.1799998283		2.8466665745		2.0733332634		1.5933333635		0		0		0		15112.9462890625		138.1999969482		0		54.9000015259		76.0999984741		3/21/05		6:55:00 AM		B

		C502		1		A		48		1340		3		8.3033332825		4.1266665459		3.3099999428		2.5733332634		2.0199999809		1.25		0.8399999738		0.603333354		0.4766666591		0		0		0		5606.2978515625		51.2666664124		0		54		76.1999969482		3/21/05		6:57:00 AM		B

		C502		1		A		48		1370		3		10.6466665268		6.7466664314		5.4800000191		4.2766666412		3.3833334446		2.0666666031		1.3500000238		0.9866666794		0.7599999905		0		0		0		8478.705078125		77.5333328247		0		54		76.1999969482		3/21/05		6:57:00 AM		B

		C502		1		A		48		1400		3		13.9499998093		9.8933334351		8.0733337402		6.3400001526		5.0233335495		3.0733332634		1.9733333588		1.4166666269		1.0833333731		0		0		0		11449.5322265625		104.6999969482		0		54		76.1999969482		3/21/05		6:57:00 AM		B

		C502		1		A		48		1430		3		12.2833337784		14.4966669083		11.8599996567		9.296667099		7.4266667366		4.5266666412		2.8666665554		2.0466666222		1.5099999905		0		0		0		15010.880859375		137.2666625977		0		54		76.1999969482		3/21/05		6:57:00 AM		B

		C502		1		A		49		1460		3		10.1300001144		3.0099999905		2.3533332348		1.7666666508		1.4400000572		0.9399999976		0.6600000262		0.5033333302		0.4166666567		0		0		0		5609.943359375		51.2999992371		0		56.7000007629		76.5		3/21/05		6:59:00 AM		B

		C502		1		A		49		1490		3		16.2666664124		4.923333168		3.9100000858		2.9300000668		2.4066667557		1.543333292		1.1000000238		0.8066666722		0.6566666365		0		0		0		8544.3193359375		78.1333312988		0		56.7000007629		76.5		3/21/05		6:59:00 AM		B

		C502		1		A		49		1520		3		33.5766677856		7.0799999237		5.6266665459		4.259999752		3.4833333492		2.2166666985		1.5499999523		1.146666646		0.896666646		0		0		0		11467.7587890625		104.8666687012		0		56.7000007629		76.5		3/21/05		6:59:00 AM		B

		C502		1		A		49		1550		3		10.7633333206		10.3866662979		8.279999733		6.3566665649		5.1799998283		3.3299999237		2.2533333302		1.6299999952		1.2766666412		0		0		0		15102.0107421875		138.1000061035		0		56.7000007629		76.5		3/21/05		6:59:00 AM		B

		C502		1		A		50		1580		3		21.9899997711		2.3266665936		1.8099999428		1.439999938		1.1733332872		0.7799999714		0.5799999833		0.4633333385		0.396666646		0		0		0		5588.0717773438		51.0999984741		0		59.0999984741		77.0999984741		3/21/05		7:02:00 AM		B

		C502		1		A		50		1610		3		24.4566669464		3.8066666126		3.0066666603		2.3933334351		1.9366667271		1.3033332825		0.9733333588		0.7733333111		0.6399999857		0		0		0		8529.73828125		78		0		59.0999984741		77.0999984741		3/21/05		7:02:00 AM		B

		C502		1		A		50		1640		3		7.7233333588		5.5300002098		4.3833332062		3.5033333302		2.8499999046		1.8933333158		1.3866666555		1.0866667032		0.8933333158		0		0		0		11598.9853515625		106.0666656494		0		59.0999984741		77.0999984741		3/21/05		7:02:00 AM		B

		C502		1		A		50		1670		3		12.9799995422		7.9933333397		6.3633332253		5.1166667938		4.1700000763		2.7366666794		1.9700000286		1.5233333111		1.2400000095		0		0		0		15185.849609375		138.8666687012		0		59.0999984741		77.0999984741		3/21/05		7:02:00 AM		B

		C502		1		A		51		1700		3		13.8733329773		2.7133333683		2.0399999619		1.560000062		1.2733333111		0.8633333445		0.6433333158		0.5099999905		0.4066666663		0		0		0		5675.556640625		51.9000015259		0		58.7999992371		75.4000015259		3/21/05		7:03:00 AM		B

		C502		1		A		51		1730		3		16.8199996948		4.3400001526		3.3033332825		2.5366666317		2.0766665936		1.3733333349		1.0233333111		0.7799999714		0.6166666746		0		0		0		8588.060546875		78.5333328247		0		58.7999992371		75.4000015259		3/21/05		7:03:00 AM		B

		C502		1		A		51		1760		3		14.0333337784		6.2233333588		4.7766666412		3.6900000572		3.0333333015		1.9933333397		1.4666666985		1.103333354		0.8733333349		0		0		0		11628.1474609375		106.3333358765		0		58.7999992371		75.4000015259		3/21/05		7:03:00 AM		B

		C502		1		A		51		1790		3		13.2633333206		9.046667099		7.0366668701		5.4733333588		4.4766664505		2.956666708		2.1266667843		1.5666667223		1.2233333588		0		0		0		15236.8828125		139.3333282471		0		58.7999992371		75.4000015259		3/21/05		7:03:00 AM		B

		C502		1		A		52		1820		3		16.3533344269		3.3433332443		2.5933332443		2.0033333302		1.5866667032		0.9733333588		0.6600000262		0.5099999905		0.4033333361		0		0		0		5671.9111328125		51.8666648865		0		57.5		74.0999984741		3/21/05		7:05:00 AM		B

		C502		1		A		52		1850		3		37.4500007629		5.4733333588		4.3166666031		3.3433332443		2.6700000763		1.646666646		1.0966666937		0.8266666532		0.6399999857		0		0		0		8555.25390625		78.2333297729		0		57.5		74.0999984741		3/21/05		7:05:00 AM		B

		C502		1		A		52		1880		3		24.9966659546		8.0266666412		6.423333168		5.0033335686		3.9900000095		2.4800000191		1.6399999857		1.1866666079		0.9300000072		0		0		0		11628.1474609375		106.3333358765		0		57.5		74.0999984741		3/21/05		7:05:00 AM		B

		C502		1		A		52		0		4		30.2833328247		11.7100000381		9.4666662216		7.4099998474		5.9400000572		3.6833333969		2.3866667747		1.7033333778		1.2866666317		0		0		0		15171.26953125		138.7333374023		0		57.5		74.0999984741		3/21/05		7:05:00 AM		B

		C502		1		A		53		20		4		31.9833335876		4.5366668701		3.2966666222		2.3733334541		1.8300000429		1.0166666508		0.6700000167		0.5699999928		0.4499999881		0		0		0		5657.330078125		51.7333335876		0		57.5999984741		77.5999984741		3/21/05		7:07:00 AM		B

		C502		1		A		53		40		4		29.6933326721		7.3466668129		5.556666851		4.0666666031		3.1866667271		1.7966667414		1.2000000477		0.9233333468		0.75		0		0		0		8555.25390625		78.2333297729		0		57.5999984741		77.5999984741		3/21/05		7:07:00 AM		B

		C502		1		A		53		60		4		42.9266662598		10.6433334351		8.2299995422		6.1166667938		4.7800002098		2.7100000381		1.7566666603		1.3300000429		1.0666667223		0		0		0		11478.6943359375		104.9666671753		0		57.5999984741		77.5999984741		3/21/05		7:07:00 AM		B

		C502		1		A		53		100		4		36.5266647339		15.7866668701		12.3866662979		9.2066669464		7.1833333969		4.0599999428		2.5833332539		1.9066666365		1.4900000095		0		0		0		15193.140625		138.9333343506		0		57.5999984741		77.5999984741		3/21/05		7:07:00 AM		B

		C502		1		A		54		120		4		57.2766685486		3.8266665936		3.1700000763		2.4933333397		1.9333332777		1.2166666985		0.8633333445		0.5899999738		0.4033333361		0		0		0		5639.1044921875		51.5666656494		0		58.0999984741		78		3/21/05		7:09:00 AM		B

		C502		1		A		54		140		4		65.8833312988		6.3299999237		5.2133331299		4.2800002098		3.3333332539		2.1700000763		1.3700000048		0.9499999881		0.7533333302		0		0		0		8544.318359375		78.1333312988		0		58.0999984741		78		3/21/05		7:09:00 AM		B

		C502		1		A		54		160		4		53.6800003052		9.0933332443		7.5799999237		6.2233333588		4.9066667557		3.1500000954		2.0133333206		1.3999999762		1.103333354		0		0		0		11442.2431640625		104.6333312988		0		58.0999984741		78		3/21/05		7:09:00 AM		B

		C502		1		A		54		180		4		38.6466674805		13.1566667557		11.0433330536		9.1300001144		7.2633333206		4.6666665077		2.9600000381		1.9866666794		1.5366666317		0		0		0		15160.3330078125		138.6333312988		0		58.0999984741		78		3/21/05		7:09:00 AM		B

		C502		1		A		55		200		4		19.3999996185		3.2733333111		2.4866666794		1.8799999952		1.4400000572		0.9133333564		0.6366666555		0.5066666603		0.423333317		0		0		0		5766.6860351563		52.7333335876		0		57.7999992371		77.1999969482		3/21/05		7:11:00 AM		B

		C502		1		A		55		220		4		25.6933326721		5.2100000381		4.0199999809		3.0166666508		2.3266665936		1.4466667175		1.0099999905		0.8066666722		0.6633333564		0		0		0		8701.0615234375		79.5666656494		0		57.7999992371		77.1999969482		3/21/05		7:11:00 AM		B

		C502		1		A		55		240		4		30.2433338165		7.5199999809		5.8600001335		4.4366664886		3.4233334064		2.1099998951		1.4366667271		1.1066666842		0.9133333564		0		0		0		11850.50390625		108.3666687012		0		57.7999992371		77.1999969482		3/21/05		7:11:00 AM		B

		C502		1		A		55		260		4		18.3133335114		10.8133335114		8.5033330917		6.443333149		4.9733333588		3.0566666126		2.0366666317		1.5233333111		1.2433333397		0		0		0		15594.111328125		142.6000061035		0		57.7999992371		77.1999969482		3/21/05		7:11:00 AM		B

		C502		1		A		56		280		4		26.4766674042		4.943333149		3.6733334064		2.6900000572		2.1166665554		1.353333354		0.9333333373		0.6933333278		0.5366666913		0		0		0		5686.4921875		52		0		59.2999992371		77.5999984741		3/21/05		7:13:00 AM		B

		C502		1		A		56		300		4		50.4933319092		8.3033332825		6.3899998665		4.7399997711		3.706666708		2.336666584		1.5833333731		1.1666666269		0.9066666961		0		0		0		8613.5771484375		78.7666625977		0		59.2999992371		77.5999984741		3/21/05		7:13:00 AM		B

		C502		1		A		56		320		4		32.1066665649		12.4933328629		9.703332901		7.2699999809		5.7199997902		3.5966665745		2.3733332157		1.7133333683		1.3300000429		0		0		0		11668.244140625		106.6999969482		0		59.2999992371		77.5999984741		3/21/05		7:13:00 AM		B

		C502		1		A		56		340		4		31.1666660309		19.0166664124		14.9466667175		11.2299995422		8.8166666031		5.5033330917		3.5666666031		2.4966666698		1.896666646		0		0		0		15302.49609375		139.9333343506		0		59.2999992371		77.5999984741		3/21/05		7:13:00 AM		B

		C502		1		A		57		360		4		32.9799995422		10.4499998093		8.3133335114		6.0266666412		4.3499999046		2.2866666317		1.3133333921		0.8000000119		0.5299999714		0		0		0		5566.2006835938		50.8999977112		0		56.7999992371		76.4000015259		3/21/05		7:17:00 AM		B

		C502		1		A		57		380		4		25.5266666412		18.1399993896		14.7466669083		10.9033327103		7.9766664505		4.2733335495		2.3933334351		1.4099999666		0.8833333254		0		0		0		8434.962890625		77.1333312988		0		56.7999992371		76.4000015259		3/21/05		7:17:00 AM		B

		C502		1		A		57		400		4		45.5900001526		27.0766677856		22.1100006104		16.3566665649		12.1033334732		6.556666851		3.6866667271		2.1466667652		1.3600000143		0		0		0		11146.982421875		101.9333343506		0		56.7999992371		76.4000015259		3/21/05		7:17:00 AM		B

		C502		1		A		57		430		4		100.1999969482		40.093334198		32.7599983215		24.0399990082		17.7700004578		9.6099996567		5.413333416		3.1533334255		1.9866666794		0		0		0		14788.5244140625		135.2333374023		0		56.7999992371		76.4000015259		3/21/05		7:17:00 AM		B

		C502		1		A		58		460		4		102.6466674805		3.5199999809		2.4600000381		1.6599999666		1.2033333778		0.6600000262		0.4166666567		0.3000000119		0.2399999946		0		0		0		5701.0727539063		52.1333351135		0		57.0999984741		78.8000030518		3/21/05		7:19:00 AM		B

		C502		1		A		58		490		4		84.686668396		5.5233335495		3.9600000381		2.7100000381		1.9800000191		1.0700000525		0.6499999762		0.453333348		0.3700000048		0		0		0		8591.7060546875		78.5666656494		0		57.0999984741		78.8000030518		3/21/05		7:19:00 AM		B

		C502		1		A		58		520		4		53.6533355713		7.7899999619		5.6866664886		3.9466667175		2.9000000954		1.5700000525		0.9333333373		0.6299999952		0.5		0		0		0		11635.4375		106.4000015259		0		57.0999984741		78.8000030518		3/21/05		7:19:00 AM		B

		C502		1		A		58		560		4		74.8099975586		11.4466667175		8.5699996948		6.0466666222		4.4833331108		2.4333333969		1.3999999762		0.926666677		0.6999999881		0		0		0		15455.59375		141.3333282471		0		57.0999984741		78.8000030518		3/21/05		7:19:00 AM		B

		C502		1		A		59		590		4		31.8500003815		6.8233332634		5.1766667366		3.5133333206		2.5033333302		1.3999999762		0.8899999857		0.6000000238		0.4466666579		0		0		0		5609.9428710938		51.2999992371		0		57.5999984741		78.6999969482		3/21/05		7:21:00 AM		B

		C502		1		A		59		620		4		19.7633342743		11.7133331299		9.126666069		6.4633331299		4.6866664886		2.5133333206		1.4666666985		0.9833333492		0.676666677		0		0		0		8540.673828125		78.0999984741		0		57.5999984741		78.6999969482		3/21/05		7:21:00 AM		B

		C502		1		A		59		650		4		16.5366668701		17.4466667175		13.8333330154		9.9966669083		7.326666832		3.9766666889		2.3033332825		1.4600000381		0.9933333397		0		0		0		11628.1474609375		106.3333358765		0		57.5999984741		78.6999969482		3/21/05		7:21:00 AM		B

		C502		1		A		59		680		4		28.1800003052		26.7700004578		21.4466667175		15.6066665649		11.4666662216		6.2066664696		3.5733332634		2.2033333778		1.5033333302		0		0		0		15306.140625		139.9666595459		0		57.5999984741		78.6999969482		3/21/05		7:21:00 AM		B

		C502		1		A		60		710		4		44.3533325195		8.0833330154		5.6766667366		3.9000000954		3.1900000572		2.1433334351		1.4166666269		0.956666708		0.6733333468		0		0		0		5650.0400390625		51.6666641235		0		59.0999984741		77.9000015259		3/21/05		7:23:00 AM		B

		C502		1		A		60		740		4		27.4666671753		12.7533330917		9.3800001144		6.759999752		5.5999999046		3.8166666031		2.543333292		1.6866667271		1.1766666174		0		0		0		8562.544921875		78.3000030518		0		59.0999984741		77.9000015259		3/21/05		7:23:00 AM		B

		C502		1		A		60		770		4		58.0233345032		17.9566669464		13.5566663742		10.0533332825		8.4166660309		5.8200001717		3.8966667652		2.5933332443		1.8033332825		0		0		0		11544.3076171875		105.5666656494		0		59.0999984741		77.9000015259		3/21/05		7:23:00 AM		B

		C502		1		A		60		800		4		25.3033332825		25.1000003815		19.4866657257		14.8133335114		12.4900007248		8.7466669083		5.8933334351		3.9233334064		2.7133333683		0		0		0		15207.720703125		139.0666656494		0		59.0999984741		77.9000015259		3/21/05		7:23:00 AM		B

		C502		1		A		61		830		4		16.3566665649		2.2599999905		1.4066666365		0.9599999785		0.6666666865		0.3766666651		0.2266666591		0.1766666621		0.1166666672		0		0		0		5784.912109375		52.9000015259		0		61.4000015259		76.9000015259		3/21/05		7:25:00 AM		B

		C502		1		A		61		860		4		33.2400016785		3.5499999523		2.2866666317		1.5733333826		1.1133333445		0.5966666937		0.3433333337		0.276666671		0.223333329		0		0		0		8693.771484375		79.5		0		61.4000015259		76.9000015259		3/21/05		7:25:00 AM		B

		C502		1		A		61		890		4		47.5733337402		4.923333168		3.2366666794		2.2366666794		1.5800000429		0.8366666436		0.5033333302		0.3700000048		0.323333323		0		0		0		11660.9541015625		106.6333312988		0		61.4000015259		76.9000015259		3/21/05		7:25:00 AM		B

		C502		1		A		61		920		4		21.4633331299		6.9333333969		4.6599998474		3.2133333683		2.2899999619		1.1799999475		0.6999999881		0.5033333302		0.4266666472		0		0		0		15506.6259765625		141.8000030518		0		61.4000015259		76.9000015259		3/21/05		7:25:00 AM		B

		C502		1		A		62		950		4		23.5533332825		4.0966668129		3.2133333683		2.5266666412		1.9800000191		1.2433333397		0.8333333135		0.603333354		0.4566666782		0		0		0		5744.8149414063		52.5333328247		0		61.2999992371		76.6999969482		3/21/05		7:27:00 AM		B

		C502		1		A		62		980		4		17.4633331299		6.6700000763		5.3200001717		4.2233333588		3.3733332157		2.1366667747		1.4099999666		0.9833333492		0.7633333206		0		0		0		8657.3193359375		79.1666641235		0		61.2999992371		76.6999969482		3/21/05		7:27:00 AM		B

		C502		1		A		62		1010		4		26.7633342743		9.7633333206		7.8899998665		6.3033332825		5.0533332825		3.2166666985		2.1133332253		1.4400000572		1.103333354		0		0		0		11690.115234375		106.9000015259		0		61.2999992371		76.6999969482		3/21/05		7:27:00 AM		B

		C502		1		A		62		1040		4		18.4333343506		14.0966663361		11.5433330536		9.2399997711		7.4833331108		4.7833333015		3.1233332157		2.1033332348		1.5566666126		0		0		0		15225.9462890625		139.2333374023		0		61.2999992371		76.6999969482		3/21/05		7:27:00 AM		B

		C502		1		A		63		1070		4		22.2099990845		4.5199999809		3.6033332348		2.879999876		2.2733333111		1.396666646		0.9166666865		0.6433333158		0.4966666698		0		0		0		5726.5888671875		52.3666648865		0		60		75.5999984741		3/21/05		7:29:00 AM		B

		C502		1		A		63		1100		4		22.7233333588		7.4933333397		6.0233335495		4.8166666031		3.8399999142		2.3699998856		1.4933333397		1.0933333635		0.7933333516		0		0		0		8701.0615234375		79.5666656494		0		60		75.5999984741		3/21/05		7:29:00 AM		B

		C502		1		A		63		1130		4		18.2766666412		10.8533334732		8.8633337021		7.173333168		5.7433333397		3.5733332634		2.2966666222		1.5766667128		1.1766666174		0		0		0		11653.6630859375		106.5666656494		0		60		75.5999984741		3/21/05		7:29:00 AM		B

		C502		1		A		63		1160		4		31.1800003052		15.5233335495		12.8533334732		10.4466667175		8.4033336639		5.2766666412		3.3299999237		2.3166666031		1.6599999666		0		0		0		15269.689453125		139.6333312988		0		60		75.5999984741		3/21/05		7:29:00 AM		B

		C502		1		A		64		1190		4		25.1233329773		5.2899999619		4.2066664696		3.2966666222		2.6400001049		1.6499999762		1.0599999428		0.7400000095		0.5533333421		0		0		0		5682.8466796875		51.9666671753		0		61.5999984741		74.9000015259		3/21/05		7:31:00 AM		B

		C502		1		A		64		1220		4		18.2266674042		8.8199996948		7.1433334351		5.6766667366		4.576666832		2.8699998856		1.8366667032		1.2266666889		0.9100000262		0		0		0		8624.5126953125		78.8666687012		0		61.5999984741		74.9000015259		3/21/05		7:31:00 AM		B

		C502		1		A		64		1250		4		18.9166660309		12.9633331299		10.6333332062		8.5266666412		6.9299998283		4.3699998856		2.7999999523		1.8700000048		1.3500000238		0		0		0		11682.8251953125		106.8333358765		0		61.5999984741		74.9000015259		3/21/05		7:31:00 AM		B

		C502		1		A		64		1280		4		13.75		18.7366657257		15.546667099		12.5433330536		10.279999733		6.5166668892		4.1866664886		2.7699999809		1.9700000286		0		0		0		15200.4306640625		139		0		61.5999984741		74.9000015259		3/21/05		7:31:00 AM		B

		C502		1		A		65		1310		4		10.7366666794		4.5599999428		3.7366666794		2.9766666889		2.3333332539		1.4700000286		0.8833333254		0.6233333349		0.5		0		0		0		5722.9438476563		52.3333358765		0		60.7999992371		75.5		3/21/05		7:33:00 AM		B

		C502		1		A		65		1340		4		11.8666667938		7.5066666603		6.2133331299		4.8966665268		3.9000000954		2.3399999142		1.5700000525		1.043333292		0.7366666794		0		0		0		8595.3505859375		78.5999984741		0		60.7999992371		75.5		3/21/05		7:33:00 AM		B

		C502		1		A		65		1370		4		15.25		11.0666666031		9.2533330917		7.3466668129		5.8699998856		3.6033332348		2.3466665745		1.5599999428		1.1166666746		0		0		0		11628.1474609375		106.3333358765		0		60.7999992371		75.5		3/21/05		7:33:00 AM		B

		C502		1		A		65		1400		4		20.1133327484		16.1233329773		13.6033334732		10.873333931		8.7233333588		5.4633331299		3.5066666603		2.293333292		1.646666646		0		0		0		15138.4619140625		138.4333343506		0		60.7999992371		75.5		3/21/05		7:33:00 AM		B

		C502		1		A		66		1430		4		17.3400001526		4.4566664696		3.3199999332		2.4300000668		1.8400000334		1.103333354		0.7233333588		0.5199999809		0.4033333361		0		0		0		5650.0400390625		51.6666679382		0		56.7000007629		73.6999969482		3/21/05		7:34:00 AM		B

		C502		1		A		66		1460		4		14.3199996948		7.1100001335		5.4533333778		4.0700001717		3.1066665649		1.8666666746		1.2133333683		0.8366666436		0.6666666865		0		0		0		8533.3837890625		78.0333328247		0		56.7000007629		73.6999969482		3/21/05		7:34:00 AM		B

		C502		1		A		66		1490		4		24.2866668701		10.1700000763		7.943333149		6		4.6166667938		2.7899999619		1.7966666222		1.2366666794		0.9666666985		0		0		0		11485.984375		105.0333328247		0		56.7000007629		73.6999969482		3/21/05		7:34:00 AM		B

		C502		1		A		66		1520		4		49.5699996948		14.7466669083		11.7699995041		9		7.0066666603		4.2066664696		2.6566667557		1.7899999619		1.3833333254		0		0		0		15167.6240234375		138.6999969482		0		56.7000007629		73.6999969482		3/21/05		7:34:00 AM		B

		C502		1		A		67		1550		4		15.3900003433		6.2766666412		4.4566664696		3.0266666412		2.163333416		1.2266666889		0.7599999905		0.5633333325		0.3866666555		0		0		0		6842.0166015625		62.5666656494		0		57.0999984741		75.0999984741		3/21/05		7:37:00 AM		B

		C502		1		A		67		1580		4		33.0900001526		9.3800001144		6.8033332825		4.7266664505		3.4700000286		2.0499999523		1.3466666937		0.9533333182		0.7599999905		0		0		0		9400.9375		85.9666671753		0		57.0999984741		75.0999984741		3/21/05		7:37:00 AM		B

		C502		1		A		67		1610		4		33.0566673279		12.6833333969		9.3433332443		6.5533332825		4.8566665649		2.9433333874		1.9266666174		1.3266667128		1.0866667032		0		0		0		11828.6328125		108.1666641235		0		57.0999984741		75.0999984741		3/21/05		7:37:00 AM		B

		C502		1		A		67		1640		4		10.5666666031		17.7266674042		13.2933330536		9.3299999237		6.9633331299		4.1966667175		2.6533334255		1.8366667032		1.4266666174		0		0		0		15306.1416015625		139.9666748047		0		57.0999984741		75.0999984741		3/21/05		7:37:00 AM		B

		C502		1		A		68		1670		4		18.343334198		11.2133331299		6.6300001144		3.5933332443		2.2599999905		1.1433333158		0.7699999809		0.573333323		0.4333333373		0		0		0		5456.8452148438		49.8999977112		0		56.2999992371		76.5		3/21/05		7:39:00 AM		B

		C502		1		A		68		1700		4		19.5433330536		17.6766662598		11.0833330154		6.4566664696		4.2066664696		2.1266667843		1.3799999952		0.9933333397		0.7599999905		0		0		0		8259.994140625		75.5333328247		0		56.2999992371		76.5		3/21/05		7:39:00 AM		B

		C502		1		A		68		1730		4		23.9133338928		25.6733341217		16.6766662598		10.1199998856		6.740000248		3.4166667461		2.163333416		1.5333333015		1.1766666174		0		0		0		11154.2724609375		102		0		56.2999992371		76.5		3/21/05		7:39:00 AM		B

		C502		1		A		68		1760		4		20.1700000763		37.9733352661		25.5166664124		15.9400005341		10.6933336258		5.3633332253		3.2633333206		2.2666666508		1.7233333588		0		0		0		14854.1376953125		135.8333282471		0		56.2999992371		76.5		3/21/05		7:39:00 AM		B

		C502		1		A		69		1790		4		18.8466663361		7.6033334732		5.2033333778		3.4266667366		2.4833333492		1.4466667175		0.9399999976		0.6899999976		0.5500000119		0		0		0		5650.0405273438		51.6666679382		0		59.2999992371		73.5		3/21/05		7:40:00 AM		B

		C502		1		A		69		1820		4		23.0799999237		12.5533332825		9.029999733		6.2100000381		4.5133333206		2.5966665745		1.6866667271		1.1900000572		0.9166666865		0		0		0		8547.9638671875		78.1666641235		0		59.2999992371		73.5		3/21/05		7:40:00 AM		B

		C502		1		A		69		1850		4		53.4233322144		18.1166667938		13.3599996567		9.4333333969		6.943333149		4.0133333206		2.5533332825		1.7599999905		1.3200000525		0		0		0		11405.791015625		104.3000030518		0		59.2999992371		73.5		3/21/05		7:40:00 AM		B

		C502		1		A		69		1880		4		36.3766670227		27.0599994659		20.3566665649		14.6633329391		10.8699998856		6.2899999619		3.9433333874		2.6300001144		1.9166666269		0		0		0		15058.2685546875		137.6999969482		0		59.2999992371		73.5		3/21/05		7:40:00 AM		B
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Analysis of Evaluation Data

• Combine Information From:
– Visual Distress Survey
– FWD
– Cores, Soils, etc.
– Drainage Survey and Grade Restrictions

• Determine Structural Adequacy of Existing Pavement
• Make Decision: Reconstruct, or Concrete Overlay?



Pavement Thickness Design Methods

Concrete Intersections
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Primary Information Needed For Thickness 
Design

• Traffic Information
• Underlying Support Condition
• Concrete Strength
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Subgrade Soil Characterization
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Suitability of Subgrade Soils

• Classification (Gradation, Atterberg Limits, etc.)
• Depth to Bedrock
• Depth to Water Table
• Potential for Compaction
• Presence of Weak or Soft Layers or Organics
• Susceptibility to Frost Action or Excessive Swell
• Soil Strength Characteristics

– Modulus of Subgrade Reaction (k value)
– Easily related to CBR
– CBR usually cheaper and easier to run
– Soil strength more important flexible pavements
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California Bearing Ratio (CBR)

• Load a piston at a constant rate (0.05 in/min)
• Record Load every 0.1 in penetration
• Total penetration not to exceed 0.5 in.
• Draw Load-Penetration Curve.
• Determine CBR from Curve.
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Concrete Strength

• Design = Modulus of Rupture (MOR)
– Sometimes referred to as Flexural Strength

• Construction = Compressive Strength (ƒ’c)
• MOR = 8 to 10 * √ƒ’c

– MOR   ~    ƒ’c
– 500 psi ~ 3,500 psi
– 550 psi ~ 4,000 psi
– 600 psi ~ 4,500 psi
– 650 psi ~ 5,000 psi

MOR                       ƒ’c
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Source of Much of What We Know About Pavement 
Design

• AASHO Road Test (1958-1960)
• Ottawa, Illinois - 1.1 Mil Reps
• Wholly empirical 
• 368 concrete and 468 asphalt sections
• Focus was highway pavement

Max Tandem Axle

Max Single Axle
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Test Sections or Guessed Sections

Source: Ferrebee ACPA



47 Source: 
ACPA
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New Construction or Reconstruction:
Pavement Thickness Design Software (JPCP)

Inputs:
•Design Life
•Traffic
•Soil Strength
•Concrete Strength
•Base Properties (if used)
•Reliability (Factor of Safety)

Outputs:
•Concrete Thickness
•Joint Spacing
•Doweling
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Typical Design Inputs: Concrete Overlay

• Current and Future Traffic Loading
• Soil Strength
• Concrete Strength
• Location (For Temperature Thermal Gradient Calculation)
• Reliability
• Fibers (Residual Strength Ratio)
• Underlying (Existing) Pavement Thickness/Strength
• Slab Dimensions
• Bond Condition
• Output: Required Overlay Thickness



Construction Details and Jointing

Concrete Intersections
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Concrete Materials & Mix Design

• Conventional Concrete Mixes Used for Reconstruction or Overlay
– 4,000 psi Compressive (600 - 650 psi Flexural)

• Type I/II Cement (Type III Cement for High Early Strength When Quick Opening is Required)

• High Cement Content/Low Water Content Desired (max. w/cm~0.45)
• Add SCMs to improve durability

– Maximum Top Size ¾” for Thin Overlays
• Coefficient of Thermal Expansion Must Be Considered

– Admixtures for air, etc.
• Reduce Water

• Accelerate Set/Strength

– Fibers May be Used (Micro or Macro Synthetic, Steel, or Blend)
• Improve Toughness

• Improve Post-Cracking Behavior
• Reduce Plastic Shrinkage Cracking
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Fiber-Reinforced Concrete

• Fiber reinforcement should be considered in any of the following situations:

− The project has specific vertical restrictions

− The asphalt lift is very thin (and thus may not readily bond with the 
concrete)

− The base thickness and/or condition is inadequate

− The design thickness makes conventional reinforcement for load transfer 
difficult to use.

Ste
el

Synthe
tic

Structu
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Considerations: New Construction/                              
Reconstruction of Intersection

• Removal of existing pavement (reconstruction)
• Preparing the grade
• Setting forms or slip form paver
• Placing in-pavement structures
• Other details prior to placing concrete
• Placing, finishing, and texturing the concrete
• Curing the concrete
• Saw cutting the pavement
• Sealing/Filling joints
• Opening to traffic
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Considerations: Intersection Overlay/Inlay

• Place concrete when surface temperature is <120°F.
• Conventional fixed-form or slip form placement used.
• Shotblast or mill (if needed) and clean surface thoroughly.
• Grout or epoxy bonding agents are not required.
• Texture pavement for friction.
• Curing material must be placed as soon as possible (<30 minutes). Full 

coverage is essential.
• Begin sawing as soon as possible (use of early entry saw is recommended).
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Pre-Overlay Preparation (Asphalt)

• Spot repairs as needed.

• Mill for grade correction and drainage transition.

• Sweep or wash clean to maximize bond.

• Address rutting if present.

• If needed, fill expansion cracks and any other deep cracks in asphalt to 
prevent keying of concrete into cracks.
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Overlay: Typical Concrete Overlay Construction 
Sequence

1-Mill

4-Texture

2-Clean 3-Place

5-Cure 6-Joint
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Jointing: Joint Types

Source: ACPA
≥ 8 in.
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Jointing: Common Intersections

• To Do:
– Crack due to severe acute angle
– Match existing joints or cracks.
– Place joints to meet in-pavement 

structures.
– Be mindful of the maximum joint 

spacing.
– Place isolation joints where needed.
– Allow necessary adjustments to joint 

locations in the field.
– Be practical.

• To Avoid:
– Slabs < 2 ft (0.6 m) wide.
– Slabs > 15 ft (4.5 m) wide, unless local 

experience dictates otherwise.
– Angles < 60° (~90° is best); do this 

by dog-legging joints through curve 
radius points.

– Creating interior corners.
– Odd shapes (keep slabs near-square 

or pie-shaped).

Source: ACPA
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Forming Contraction Joints by Saw Cutting

Early Entry Sawcut
~1 inch

Conventional Sawcut
¼ to ⅓ of thickness
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Common Details for Isolation of Fixtures

Diagonal

Isolation
joint

Inlet

Isolation joint

Circular

Isolation
joint

Square with Fillets

Isolation joint

Inlet - Round

Isolation
joint

Telescoping Manhole

No boxout or
isolation joint
necessary

None

Isolation
joint
around
perimeter

Square

Isolation
joint

Reinforcing bars
recommended to
hold cracks tight
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Jointing: Common Intersection – 10 Step 
Process

Step 1 Step 2 Step 3

Step 4 Step 5 Step 6

Step 7 Step 8 Step 9

Step 10 Source: ACPA

http://wikipave.org/index.php?title=File:Step_1.png
http://wikipave.org/index.php?title=File:Step_2.png
http://wikipave.org/index.php?title=File:Step_3.png
http://wikipave.org/index.php?title=File:Step_4.png
http://wikipave.org/index.php?title=File:Step_5.png
http://wikipave.org/index.php?title=File:Step_6.png
http://wikipave.org/index.php?title=File:Step_7.png
http://wikipave.org/index.php?title=File:Step_8.png
http://wikipave.org/index.php?title=File:Step_9.png
http://wikipave.org/index.php?title=File:Step_10.png


62

Jointing: Roundabouts – 6 Step Process

Step 1 Step 2

Step 3 Step 4

Step 5 Step 6

Source: ACPA

http://wikipave.org/index.php?title=File:Roundabouts_Step_1.png
http://wikipave.org/index.php?title=File:Roundabouts_Step_2.png
http://wikipave.org/index.php?title=File:Roundabouts_Step_3.png
http://wikipave.org/index.php?title=File:Roundabouts_Step_4.png
http://wikipave.org/index.php?title=File:Roundabouts_Step_5.png
http://wikipave.org/index.php?title=File:Roundabouts_Step_6.png
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Asphalt to Concrete Transitions

Impact Slab Transition for New Pavement

AC SURFACE

Thickened Edge Transition (Doweled or Undoweled)

Detail Courtesy of ACPA



Maintenance of Traffic (Staging)

Concrete Intersections
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Maintenance of Traffic

• Options:
– Complete closures with detours,
– Partial closures with detours,
– Construction under traffic,
– Complete closures during limited time periods,
– Combinations of the above.
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Staging: Intersection Under Traffic

Construction By Lane Construction By Quadrant

Source: ACPA
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Reconstruction SR 395 Kennewick, WA:
Under Traffic & Full Closure Over 3-Day Weekend
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Concrete Intersections – Staging (Start)



69

Concrete Intersections – Staging
(Stage 1 Under Traffic)
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Concrete Intersections – Staging
(Stage 2 Under Traffic)
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Concrete Intersections – Staging
(Stage 3 Under Traffic)



Concrete Intersections – Staging
(Stage 4 Under Closure 3-Day Weekend)



73

3-Day Weekend Closure

• Thursday evening to Friday morning
– 8:00 pm to 3:30 am – Remove existing surfacing
– 3:30 am to 7:30 am – Grade, prep base

• Friday Morning to Friday Evening
– 7:30 am to 9:00 pm – Form and pour concrete
– 3:00 pm – Start joint sawing

• Saturday Morning to Saturday Evening
– 6:30 am – Finish joint sawing
– 8:00 am to 4:15 pm – Form and pour concrete
– 4:30 pm to 8:00 pm – Asphalt approaches
– 6:00 pm to 11:30 pm – Sawcut

• Sunday Morning to Sunday Afternoon Evening
– 5:00 am to 9:00 am – Clean joints/blow dry
– 9:00 am to 1:00 pm – Joint seal
– 1:00 pm to 2:00 pm – Clean roadway
– 2:00 pm to 4:45 pm – Prep roadway (striping)
– 4:45 pm – Open to traffic
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Downtown Roseburg streetscape project

• OAK + WASHINGTON CORRIDOR
• CITY OF ROSEBURG
• SUMMER 2015

PRESENTED BY: 
ALEX PALM + EMILY BRANDT



PROJECT AREA



OAK + MAIN 
FORESTS OF THE 

UMPQUA
• EXPOSED AGGREGATE FINISH FOR 

TREE BARK (OUTER RING)
• BLACK INTEGRAL COLORED 

CONCRETE FOR THE RAILROAD 
TRACK RING, SCORED LINES FOR 
TRACK DETAIL

• BROWN INTEGRAL COLORED 
CONCRETE FOR THE INSIDE RINGS, 
RINGS SCORED AND DYED BLACK

• CONCRETE CURVED BENCHES
• DECORATIVE CONCRETE ‘STUMP’ 

BENCHES
• INLAYED DECORATIVE STAINLESS 

STEEL 





‘STUMP’ CONCRETE BENCHES



OAK + JACKSON 
FISH OF THE UMPQUA

• EACH SCALE 
INDIVIDUALLY POURED

• BLACK INTEGRAL 
COLORED CONCRETE 
FOR THE FISH HEAD

• SANDBLASTED “RIPPLES” 
• CONCRETE CURVED 

BENCHES
• SCORE MARKS FOR FIN 

LINES







WASHINGTON + MAIN
RECREATION IN THE VALLEY

• REAL LEAF IMPRESSIONS
• BLACK INTEGRAL 

COLORED CONCRETE 
FOR THE BICYCLE 
WHEEL

• CURVED CONCRETE 
BENCHES

• SCORE LINES FOR 
BICYCLE SPOKES





WASHINGTON + 
JACKSON 

UMPQUA RIVER

• BLUE CONCRETE, 4” OF BLUE 
ON 4” OF GRAY

• STAMPED RIVER WITH SLATE 
DESIGN AND CLEAR RELEASE

• EXPOSED AGGREGATE FOR 
“RIVER SAND BARS”

• CONCRETE FISH LADDER 
BENCH

• INLAYED FISH
• POURED CONCRETE AROUND 

BOULDER BENCHES
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Additional Resources

• http://safety.fhwa.dot.gov/intersection/innovative/roundabouts/

• www.Roundaboutsusa.com

• www.ACPA.org

• https://www.wsdot.wa.gov/research/reports/fullreports/503.2.pdf

http://safety.fhwa.dot.gov/intersection/innovative/roundabouts/
http://www.roundaboutsusa.com/
http://www.acpa.org/
https://www.wsdot.wa.gov/research/reports/fullreports/503.2.pdf


How Can We Assist You for Free?

NRMCA Resources
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www.paveahead.com

http://www.paveahead.com/
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paveahead.com/register/

Pave Ahead™ Design Center
• Design and Jointing recommendations and reviews for FREE
• Cost comparisons including life cycle costs
• Specification review
• Ready mixed products:

– Conventional concrete (full depth and overlays)
– Pervious concrete
– Roller compacted concrete
– Cement slurry for full depth reclamation (FDR)

https://paveahead.com/register/
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Thank You!

paveahead.com/experts/

www.nrmca.org/

https://paveahead.com/experts/
http://www.nrmca.org/


lmchugh@nrmca.org
267-212-4700

Luke McHugh, P.E.
Senior Director – Local Paving

Questions???
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