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Concrete paving since 1913 (VTRC)




Project Need VS. Project Results/Improvements

Project Need: Project
e Less than two miles between Resultsllmprovements:

three major interchanges: | di iy f
« Greenbriar to Battlefield: 1 mile * Increased Interstate capacity from

« Battlefield to 1-464: 1 mile 6 lanes to 10 lanes including two
- Significant weave conditions 12 foot shoulders
between interchanges with traffic . Added 4 CD lanes to separate

ent_erlng & exﬂmg_ th? mte_rstate. local traffic from through traffic (2
Major business district with lanes in each direction)

heavy congestion

Current traffic volume (ADT): Constructed ‘Braided Bridges’ in

108,000 vehicles; 133,000 by both directions

2026 e Braids eliminated the weave
condition between the
Greenbriar and Battlefield
Interchanges.

« Added dedicated lanes for
exiting and entering the
interstate

Improved traffic safety and
reduced congestion

» Widened and reconstructed
Battlefield Blvd. over the
Interstate from 4 lanes to 6 lanes




Project Overview (10 lanes, one mile long)
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Project Features

Project Features
e Cost $100 million
o Six bridges:
e Two braided ramp bridges
e Two Interstate bridges over the railroad

« Two parallel bridges for complete reconstruction of
Battlefield Blvd. over 1-64




Overview

To Suffolk




Concrete Paving

M

T 8 rwm Groge
- i Yt —s

BRI

DESIGH FEBTLRES RELATING 10 CONSTRLKTION
OR 10 FELILATION ) CINTR, OF ThAFFIC

TVYPICAL

Wit B SURJECT 10 D
MECESSIRY BY THE DEPITMENT

SECTIONS

E.B.

Fiens ot
Wt —

MUA
\ﬁ'a'* J\-—ﬁ

2

Trwmy 'fD.V tmsltdr tnsmr

¢ttt

N 3

QH

8 0EED

1w 6 Q0HIIFUCS0e 2

M/////////////

T

Poveenl

WAINLINE - CONCRETE TRAVELWAYS

lm\m\m

Malnile
Canst,
[
o Polntof-
Flrished Grode Flnisted Grode INSET £
W - Y i e 0 N gy
% -
w
l Ko s 1 t ‘ 1
varis 3 ifwu Vores 342
2 - Varles 53 -T2 3 4 4
Poened | Poens]  Smuder | T Stuidsr |Poenent |

Ty E o TS

BRAIDS (w/S0GH)
EBSTA53-31% T0 STAGT0400
WB.STAS36I00 T0' STAKSI00

EB.STAB57000 TO STA92:5000 (8ridge)

NSET D

DEBAUN AVE,

MAINLINE - ASPHALT TIE-IN

All Ofber BRAIDS (w/0 SOGH)

Silp Ramp
Const.

INSET E

P
5 MSETE\ |/ Fised e
f TR T [y 14
6N C-D ROADS
117 ot Reforss Cone Coe.

2 - 15" Asphlt Conc. Type SW95A of 65 bs/3y

3 115" Aspialt Corc.Tyoe BW-25 of 1265 fos/sy

4 - " Stabiized Open Groded Meterlal (S0GH)

5«6 Conert Trealag Agr,Type [ Mo.214 pugrl e wih 4% Conen by Welght
6 - WInG' Select Type If aleeTol Wi CBR-5 on Gedlextle Fobric
T+ Z Asprafl Core.Tyoe SH95A of 220 10s/sy

8+ AsproCone.ype BUA28 o 265 Iy

92 Asphot Con.Tygn S04 o 220 /sy

10+ Asphot Conc.Type B-25 of 90 Ios/sy

1= Aspra Cone.Type Bi-25 of 440 1os/sy

12 + Stondord UnderdralnUD4

NOTE: Wechanical plocenent of reinforcing sfeel on chairs Is prohibited.
X In Shaflow flis, fhe thickness of Seiect Weterlol Is fo be 12

EB.SLIP RAMP STA.65:3966 TQ STAT73+5495
WB.SUP RAMP STA92:8922 T0 STA8T4317 &

\WB Sl Rang stetlning shown In dlrstion of raffie,

NOTE: SEE NEDIAN BARRIER PROFILE SHEETS
FOR GRADES AT FACE OF BARRIER

NOT 10 SCALE [f3

(CRCP): 29,000 cy

Earthwork (Reg.
Excavate. + Borrow):
500,000 cy

Other Concrete: 63,000
cy

Drainage pipe: 6 Miles
Pavement Underdrain:
WIIES
Soundwall:

4

90,000 SF
140,000 SF

MSE Wall:
Asphalt: 180,000 Tons

13" Continuously Reinforced Concrete

i

QB3




Pre-Startup Meeting

CRCP Pre-start up meetings

Initial meeting (June 2007) held one year prior to start of operations

Allowed ample time for incorporation of lessons learned from other
projects

Included all key players: contractor, concrete industry, VDOT, FHWA
and on-site management staff

Enabled entire team to understand potential pitfalls and incorporate

solutions
Detailed discussion of key factors to result in a successful CRCP
product including:

Logistics of haul routes and batch plant location

Proposed equipment

Transition details

Placement of chairs on asphalt open graded material

Survey control (at each lift, e.g. subgrade, CTA, open grade)

Used the same temporary bench marks at 50 foot stations for survey
control

No location for a trial run therefore had to get it right the first time




Pre-Startup Meeting

Second Pre-start up meeting held three months prior

to start of concrete paving

Emphasized details of construction including quality control
processes, submittals, water source and paving seguence

Paving sequence, three pulls: 26 ft, 26 ft and 16 ft
Detailed review of survey control and processes for grade verification

Included details of batching CTA on-site using recycled, crushed
aggregate from old JRCP

Grade control included both survey control and string lines to check
grades before and after each pavement section

New equipment for placement of CTA, SOGM and CRCP




Construction Sequence

Construction Sequencing

« Original sequence anticipated 6 phases, including 2 phased
to construct CRCP

* Revised phasing enabled 90% of CRCP paving in one
phase
Improved quality

Reduced impacts to motorists

Enhanced safety of work zones

Provided ample space for on-site batch plant within the work zone
Increased cycle time during placement (2,500cy to 3,500cy per day)
Eliminated construction traffic moving into and out of the work zones
Provided needed space for paving equipment




Old doweled JRCP, River Gravel, 2 inch Top Size,
61.5 Ft Spacing







Recycled Concrete Pavement (>40,000 tons)




Meet VDOT 21-A
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view of Project During Grading
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Depth (inches)
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Depth (inches)
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Deflection and Stiffness of subgrade (WB Lane 1)

Soil Sample Station
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Placement of Cement Treated Recycled Concrete
(6 inches)




Compacting CTRC Using Steel Roller







Sieve Size, mm

Sieve Analysis for Asphalt OGDL

Percent Passing

min max Average
254 100 100 100
19 88 100 94
12.5 70 90 80
2.36 0.5 15 1.75
0.074 0.5 4.5 2.5

Min Max Average
D60 10 6.3 8
D10 3 0.4 2.4
D30 4 2.1 3
Cu 3.33 15.75 3.33
Cc 0.53 1.75 0.47

A.C. pg 70-22 Content: 4.3 £ 0.3%




Particle Size Distribution for Asphalt OGDL

Asphalt Treated OGDL Gradation
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OGDL Core (3 inches thick) WBL




Locating Pavement Edgedrain on the Project







Longitudinal Steel Fed Through Tubes 1970’s




Feed Tube System for Steel Placement
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VvVDOT Concrete Plant Set on the Project




Concrete Mix Components

Lbs
Lbs
Lbs
Lbs
Lbs

1883
1222
282
282
253.8

Coarse Aggregate
Fine Aggregate
Cement Type |

GGBF Slag
Water
Admixture (AE)
17.6|0z

0.45

Admixture (Retarder)
Design W/C Ratio

| CoaseAggegate | tesslbs
| FineAgoregate | t2zelibs
| ComentType! | aselibs
| cGBFSag | aselibs
| waler | ossslibs
| Admdweag) | sloz
| Admiure (Retarder | 1760z
| DesignW/ORatio | __o4s|
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\\/DDT Making Beams for Modulus of Rupture




\\/DDT Delivering Concrete Using Side-belt
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Slip Forming and String Line Control
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Burlap Drag




\\/DDT Application of Curing Compound
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Activities by FHWA Concrete Mobile Laboratory

Personnel:
Gary Crawford, Jagan Gudimettla and Staff
Objectives:

Collect Level | Data for MEPDG

Maturity Data from Lab Cured Specimens for the

First 28 Days

Inputs for HIPERPAV Analysis to Predict Crack
Spacing

Comparison of Thermal Conductivity Test Results

Using ASTM C177 and New Test Method By
Arizona State University
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\\/DDT VDOT Traffic Counter Tubes (Axle Type and Count)




ESAL CALCULATION

Percent of Annual % Average initial Accumulated 18K ESALs
ADT Growth Truck Factor Over Performance Period (30 Years)
(ESALsl/truck)

1.229 4.5 0.0003 2,547
71.3 4.5 0.0003 147,748
20.95 4.5 0.0003 43,413
0.61 4.5 0.56 2,359,541
0.87 4.5 0.56 3,365,247
1.01 4.5 0.56 3,906,781
0.2 4.5 0.56 773,620
0.48 4.5 1.92 6,365,787
3.1 4.5 1.92 41,112,377
0.116 4.5 1.92 1,538,399
0.102 4.5 1.92 1,352,730
0.03 4.5 1.92 397,862
0.000019 4.5 1.92 252

100 61,636,925
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Percent of heavy vehicles (Class 4 and higher) = 7.5%




Hourly Volume of Vehicles (All Classes)
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VDOT FWD Used in Testing the Completed
Pavement




Schematic Plan View of lanes
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36 Cores Assembled by Lane and Direction







Criteria for Selecting Areas of Concern due to the
amount of Paste

Severity Amount of Paste

Medium

2” or more




High Severity




VvVDOT Summary of All Core Results

Height Aod] Hebar | Paste FPaercent Steasl
Core #&# Cirection Lanmnae Station i) Crepth (in) |[depth (i {Area)

1 v iBLo HONW oOTFS5. 50 1350 o588
21wV BL HCONW 832 .30 1300 5.9 o s |
SI1EEL H O OTF5S. 25 13 50 S St=] 1.75 Q. a8
A EBEBL HONW Do OO0 13 .50 .56 [ ==
SIEEL H O 100215 1375 S St=] Qa7
S lEEL H O A1O1 1 <40 1300 5 .59 [o Nl |
T 1EEL <1 DTFT2. TS 1350 .81 Q. a8
sS|IEEL =1 D= OO0 13.25 .19 1.3 [e N =T=]
SlIEEL <1 DO .10 13 .25 .56 Q7S O S5S
10| EBEBL =1 1016 .20 1300 150 (ol
11 | EBL =3 ODT2 a5 1375 (o =y
12|1EBEBL =3 o855 <40 1375 69 [ =g
13| EBEBL =3 SDoO3 .50 1350 ramel=: O a8
14| EBL = 1013 .30 1350 [ =F=]
15| EBL 1 oOVG .25 L e le] ras g= O a5
1S | EBL = DT D OO 13. 25 S i Q.75 O S S
17 1EBL = DA OO 13. 25 .56 O 59
18 |EEBL 1 D240 4300 (o |
19| EBL = 1000 . 25 1 300 5.9 [ s |
20| EEL 1 1001 OO 1250 5.9 Q.73
=21 W iBL H O oO9Os .25 1375 ram=i<] O a7
2221w iBL HONW 101235 13.50 Q.8
23|IV BL o DT S50 13 .25 [SE=T . O 59
244 |1'WVWBL 3 oOTFVE.FS 13500 5.9 2.8 (o s |
251w BL - o887 .50 13 .50 [==N O a8
Z2s |WiBL 3 D90 75 13. 75 raa E=] o7
27 IVvvBEL - DD O A <O ramel=3 1.75 O a5
28|V BL =3 1004 OO0 1275 5 .94 (o =
Z2o2|1WVWiBL - 100800 1350 ragel=3 1.25 Q.s8
IO |IVWWBL =3 101 0. 90 1350 oO.s8
=21 W BL = oO7V=2.15 1275 Q.72
ZI2IWVWBL 1 D81 .90 1 2. 50 Q.73
IV BEL 1 D90 . S50 1300 5 .91 (ol
4 |1WVWWBL = = k=R e 1350 ram=i=] O a8
IS5 |V BL = 1001 .75 11. 75 EE=rt [ =1
s |V BL 1 1005 _ 10 1275 5 - O .72
20 | EEBL 1 I Neala] 1300 [o = (ol |
Z2O0B | EEBL 1 1003 90 1300 .19 [ s |
Z2A W B L 1 DD 10O 1 2. 50 1.25 Q.73
2B |WVW BL 1 o985 OO 1 2. 50 S .k =275 Q.73
S5A W B L = 1001 .85 1 2. 00 =1 D [ =
E B |WVW BL = 1001 .85 1 200 O 7S
IS IV BEBL = 29875 1225 .19 Q.75
S5V EBEL = 1004 75 1225 O 75
DAoveracge 1311 .39 1.52 [oyre]
Std Drew o555 [ | Q.73 Q.03
Rel Std Devw OO o1 1 QA5 OO




Lane Number

vDOT

Paste Severity by Core Position

Paste Issue By Core Position

11 ¢ Low Paste
® Medium Paste
10 s ¥ ¥ ¥ High Paste
X No Paste
9 X X X * X
7 ¥ X s
6 % % X X oV
Mlecliam
5 : X X X oV
4 X | *
| X X X X E B L
2 + o o
1 ¥ % + o 2
0 T T T T
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Areas of Improvements

Examine the true need for CRCP >12”

Using smaller bar size gives better bonding
Wider lane 14’ VS. 13’ for equal edge support
Use 2 inches OGDL rather than 3 inches

Raising the steel to within 4” from the top

Match concrete mix design and concrete
mechanical properties

Use MEPDG level | to document materials
characterization and the CRCP predicted
performance.
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Recycled Concrete
CTA
SOGM

Rebar
Batch Plant

Paving Operations




Thank You!




