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STUDY QUESTION ANSWERS

SPECIFICATIONS PRACTICE 
Answers

1. What section is equipment for asphalt concrete pavement found?

 315.03 Equipment

2. What is the equipment requirement and application rate for tacking joints?  What section is 
this found in?

 Tack at joints applied with a hand wand or spray bar at the rate of 0.2 gal yd2 .  Special 
Provision Section 315.05 (b) 1.b.

3. In section 315.05(d) the compacting sub-section of  Procedures states, “Rolling shall not 
cause “undue displacement shoving or cracking.”  

4. The variation of the surface from the testing edge of the straightedge between any two contacts 
with the surface shall not be more than “1/4 inch”.  This is found in Section “315.07(a) 
Surface Tolerance “. 

5. How much should a longitudinal joint in one layer be offset from the layer immediately    
below?  What section is this found in?

 6”  Section 315.05(c)

6. What is the pay unit for asphalt concrete material?  This is found in what section.  

       Tons    Section  315.08
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INSPECTION
Study Question Answers

1.   What are important qualifications for an Inspector?

 C.   all of the above

2.   The most effective learning tool for an Inspector is on-the-job training.

 A.   True

3.   What is the minimum placement temperature for PG-64-22 mix type A?

 C.    250ºF

4. The Paving Inspector must keep a daily diary.

 A.  True

5. What is the purpose of inspection?

 C.    ensure the quality of work

6. Each load arrives on the job site accompanied by a                     ? 

 B.    weigh ticket

7. In order to accept asphalt concrete the Department must have:

 D.   both A and B

8. It is important for an Inspector to have an understanding of what tests are required both on the 
road and at the plant.

 A.   True
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CHAPTER 1
HMA SURFACE PREPARATION 

Study Question Answers

1. A prime coat on aggregate base courses is required on all state jobs regardless of the thickness 
of the asphalt mat to be put down.

B. False2. The purpose of a tack coat is to ensure a bond between the existing pavement 
surface and the new asphalt overlay.

A. True

3. Milling can be accomplished in widths ranging from:

A. 6 inches to more than 13 feet

4. The only problem with milling is that the material taken off the roadway may not be used 
again.

B. False
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 CHAPTER 2
HMA DELIVERY

Study Question Answers 

1. When an “end dump” truck raises it bed to deliver mix into the hopper of the paver, the  bed should 
not be in contact with the hopper and should not press down on or ride on the paver.

A. True

2. Contact between the hauling truck bed and the paver is never a problem.

B. False

3. In Virginia, haul trucks are required to be equipped with tarps __________  . 

C. all the time

4. The bed of the haul truck should be free of all deleterious materials before mix is placed in it.

A. True

5. When using diesel fuel as a release agent the residue must be dumped:

C. Diesel fuel should never be used as a release agent.

6. Some mixes are more prone to segregation than others and special care must be taken to ensure the 
mix load is as uniform as possible.

A. True

7. When a semi-tractor trailer is to be loaded, the mix should first be deposited at the:

C. front of the trailer.

8. When using an end dump or live bottom truck to deliver mix to the paver, the truck driver should 
back the truck up to the laydown machine but stop just short of the push rollers on the front of the 
paver.

A. True

9. The crust that forms on an asphalt mixture is acceptable if the temperature of the mix is greater than 
225ºF.

 
 B. False

10. Too much braking force from the haul truck may cause the paver to slip and affect the mat.

A. True
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CHAPTER 3
HMA PLACEMENT

Study Question Answers

1. The paver consists of two primary parts: the tractor unit and the screed unit.

A.    True

2. The rubber tired paver is typically used on jobs that involve regular movements of the 
machine to different locations.

A.   True

3. The proper depth of material on the augers should be at the: 

D.   center of the auger shaft

4. The primary key to the placement of a smooth pavement layer is the use of the material feed 
system to keep a constant head (level) of material in front of the screed.

A.   True

5. The screed unit is attached to the tractor at:

C.   one point on each side of the paver

6. The screed on the paver can be angled at it’s center to provide for a positive crown.

A.   True

7. The amount of density obtained by the paver screed is also a function of the speed of the 
paver.

A.   True

8. The primary purpose of the heater or burner on the screed is to assist in reheating the asphalt 
mix to make up for heat loss during transit.

B.   False

9. When changing the thickness control screws or tow point position, it takes                       
            before an adjustment is completed.
 

C. five tow lengths of the paver
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CHAPTER 3
HMA PLACEMENT

Study Question Answers (continued)

10. When overlapping on a cold joint the screed should be placed far enough back so that the 
strike off is on the cold joint.

A.   True

11. When changing trucks during paving, it would be best if the transfer could be accomplished 
without slowing down or stopping the paver.

A.   True

12. Auger operation and conveyor operation should be adjusted to keep them running as  close to                       
                   percent of the time as possible.

D.   100
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CHAPTER 4
HMA JOINT CONSTRUCTION

Study Question Answers

1. When the placement of the asphalt mix is to be suspended for a period of time, and traffic is 
going to be passing over the end of the paving, a vertical butt joint may be constructed.

B.   False

2. Constructing a temporary tapered joint using sand or dirt as the bond-breaking medium is not 
an acceptable VDOT paving practice.

A.   True

3. Milled longitudinal joints should be tacked on the vertical face with slight puddling and on 
the surface within                        inches of the joint edge.

                B.  12
        

4. A                              joint occurs when one lane of asphalt mix is constructed adjacent to a  
previously placed lane of mix.

A.   longitudinal

5. The key to the construction of a good longitudinal joint between lanes of asphalt mix is the 
amount of overlap between the new mat and the previously placed mat.

A.   True
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CHAPTER 5
HMA COMPACTION

Study Question Answers

1. The density of a material is simply the weight of the material that occupies a certain volume 
of space.

A. True

2. A pass is defined as the entire roller moving over          point(s) in the mat one time.

A. one

3. A dense-graded aggregate may be easier to compact than a mixture with any other aggregate 
gradation.

A. True

4. A thin layer of mix will cool more quickly in a strong wind than when there is little or no 
wind.

A. True

5. The primary compaction variables for all types of rollers that can be controlled during the 
rolling process are:

E. All of the above

6. Compactive effort is significantly improved at slower roller speeds.

A. True
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CHAPTER 6
HMA SUPERPAVE AND STONE MATRIX ASPHALT (SMA)

Study Question Answers

1. A VDOT SM-12.5A mix must be placed at no lower than the following temperature:

B. 250ºF

2. SUPERPAVE mixes typically require a roller pattern that applies high compactive effort very 
close behind the paver.

A. True

3. An asphalt mix that uses a PG76-22 liquid asphalt would be a good choice for a residential 
street.

B. False

4. “D” and “E” mixes are “stiff” mixes that that can be difficult to place and handwork.

A. True
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CHAPTER 8
DENSITY TESTING WITH THE THIN LIFT NUCLEAR DENSITY GAUGE

Study Question Answers

1.      Before a roller pattern is constructed:
 
         D.  a minimum of 500 feet of mix should be placed

2.       A roller pattern compares compactive effort vs. density?
 
         A.  True
 
3.      To mark the random locations for the roller pattern density testing:
 
         B.  Use the nuclear gauge template and spray paint 
 
4.      Who has the responsibility of furnishing and operating the thin-lift nuclear gauge?
 
         B.  The Contractor furnishes the gauge and it must be operated by an Asphalt Field  
              Certified Technician
 
5.      What determines whether the control strip passes?

         B.   The average of 6 plugs/cores meets or exceeds the minimum density requirement

6.  Readings for the ten locations selected in the control strip are to be taken with the thin-lift   
 nuclear gauge in the:

 C. 1 minute mode

7. The density value to be entered in the thin lift nuclear gauge for the test sections comes 
from:

A. the average of 10 readings in the control strip

8. How should the stratified reading locations be selected to determine the target nuclear control 
strip density?

D. Randomly
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Problem No. 1
ASPHALT NUCLEAR DENSITY THIN LIFT

ROLLER PATTERN -  WORKSHEET
TL-56(Rev- 4/05)

Control Strip No   1

Project  or Schedule PM-2D-05 Item No.                 Date     9/15/08

Route 72 From  31 To  37

Directional Lane                NBL Lane  Inside
(NBL, SBL, etc.) (inside, center, etc.)

Mix Type SM-12.5D Application Rate:     165 lbs/yd² (                kg/m²)

Producer         Brand X Location            Loafers Glory,  VA

Roller Type: Roller 1 DD-130 Roller 2 DD-110 Roller 3                

Roller Pattern Data

Gauge
 Model 4640B

Serial
 No 1212

Calibration 
Date 7/18/10

Depth 
Setting 1.5

in. 
(mm)

Pass No 2V Nuclear Density Pass No Nuclear Density6 (3s)
Site 1   144.6 Site 1               147.8
Site 2   145.8 Site 2

              148.0
Site 3   144.9 Site 3

              147.3
AVERAGE    145.1 AVERAGE               147.7  

Pass No 3V Nuclear Density Pass No Nuclear Density

Site 1   146.5 Site 1

Site 2   147.6 Site 2

Site 3   146.8 Site 3

AVERAGE     147.0
  

            AVERAGE

Pass No 4  (1s) Nuclear Density Pass No
               

Nuclear Density

Site 1   148.4 Site 1

Site 2   149.2 Site 2

Site 3   148.4 Site 3

AVERAGE    148.7  
  

            AVERAGE

Pass No 5 (2s) Nuclear Density Pass No
               

Nuclear Density

Site 1    147.9 Site 1                

Site 2    148.5 Site 2                

Site 3    147.8 Site 3                

AVERAGE    148.1         
  

            AVERAGE

Testing  Performed by
               
     Observed by

Complete this worksheet.

Using the information on this worksheet complete the TL-57 on the next page.
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                     TL-57 (Rev. 4/05)

Problem No. 1 (continued)
ASPHALT NUCLEAR DENSITY THIN LIFT

ROLLER PATTERN -GRAPH

Control Strip No 1

Project or Schedule PM-2D-10             Item No                Date 9/15/10

Route From To 37

Directional Lane NBL Lane Inside
(NBL, SBL, etc) (Inside, Center, etc.)

Mix Type SM-12.5D Application Rate 165 lbs/yd² ( kg/m²)

Producer Brand X Location Loafers Glory, VA

Gauge 
Model 4640B

Serial
No 1212

Calibration 
Date 7/18/10

Depth
Setting 1.5 in. (mm)

                         

DENSITY                  lbs/
ft3  (kg/m3)

                       149 

                       148

                       147

                              146

                       145     

2 3 4 5 6

                                                       NUMBER OF ROLLER PASSES

Optimum Density                       148.7 lbs/ft³ (kg/m³)
(from peak of roller pattern curve)

Optimum Number of Passes: 4
Number of Roller Passes Roller 1    3    V Roller 2 1        S Roller 3                

Testing Performed By Observed By
VDOT Inspector

Why did you select this for optimum (maximum) density?  It was the highest density reading before a 
decrease in density, and with an additional pass the density decreased again.

●
●

●
●

●

optimum density
148.7 lb/ft3

After completing this worksheet, answer the question at the 
bottom of the page. 
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TL-58 (Rev. 4/05)                                                                                

                                     Problem No.1 (continued) 
      VIRGINIA DEPARTMENT OF TRANSPORTATION

ASPHALT NUCLEAR DENSITY THIN LIFT WORKSHEET
CONTROL STRIP TARGET DENSITY

Control Strip Number 1
Project or Schedule PM-2D-10 Item Number Date 9/15/10
Route 81 From To 37
Directional Lane NBL Lane Inside

Mix Type
(NBL, SBL, etc)

SM-12.5D Application Rate 165 lbs/yd²
(Inside, Center, etc.)
(           kg/m²)

Producer Brand X Location        Loafers Glory, VA

Gauge
Model 4640B

Serial
 Number 1212

Calibration 
Date 7/18/10

Depth
 Setting 1.5 in  (mm)

CONTROL STRIP TARGET DENSITY DETERMINATION

TEST 
SITE

DISTANCE OFFSET                       ENTER GAUGE  READING

Site   1 23 ft. 2 ft. Lt. 148.3 lb/ft³ ( kg/m³)
Site   2 44 ft. 9 ft. Lt. 147.2 lb/ft³ ( kg/m³)
Site   3 81 ft. 2 ft. Lt. 148.1 lb/ft³ ( kg/m³)
Site   4 141 ft. 6 ft. Lt. 149.2 lb/ft³ ( kg/m³)
Site   5 149 ft. 10 ft. Lt. 150.2 lb/ft³ ( kg/m³)
Site   6 176 ft. 3 ft. Lt. 148.7 lb/ft³ ( kg/m³)
Site   7 187 ft. 9 ft. Lt. 147.5 lb/ft³ ( kg/m³)
Site   8 213 ft. 4 ft. Lt. 149.4 lb/ft³ ( kg/m³)
Site   9 239 ft. 2 ft. Lt. 147.4 lb/ft³ ( kg/m³)
Site 10 275 ft. 3 ft. Lt. 147.6 lb/ft³ ( kg/m³)

Total 1483.6 lb/ft³ ( kg/m³)
Average 148.4 lb/ft³ ( kg/m³)

Remarks:  
                                                    Reference Line is on the right.
     
     
     

Testing Performed by Isaac Cline Observed by S.F. Mills
VDOT Inspector

 

Complete this worksheet 
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 TL  60 (Rev.4/05)

Problem No. 1 (continued)
 VIRGINIA DEPARTMENT OF TRANSPORTATION

ASPHALT NUCLEAR DENSITY WORKSHEET
ROLLER PATTERN/SAWN PLUGS & CONTROL STRIP TARGET DENSITY

Control Strip No. 1
Schedule PM-2D-08 Item No.  Date 9/15/08
Route 81 From: 31 To: 37
Lane Direction: NBL Lane Inside

(NBL, SBL, etc.) (inside, center, etc.)

Mix Type SM -12.5D Application Rate: 165 lbs/yd² ( kg/m²)

Lot No 2 Width of Application 11 Lot Length 5000 ft (m)

Mix Producer Brand X Plant Location  Loafers Glory, VA

NUCLEAR CALIBRATION CHECK

A B C D E F G H
Sawed
Spec.

Number

Weight
in Air
(g)

Weight
in 

Water
(Total 

g)

Basket
Tare

Weight

Weight  in 
Water

(g)
B - C

SSD
Weight
In Air
(g)

Volume
E-D

SSD Bulk
Specific
Gravity
A ÷  F

Average
SSD
Bulk

Per Site

Sawed
Specimen
Thickness
In. (mm)

Target
Test Site
Nuclear

(from TL-58)

1 1215 730 xxx 730 1224 494 2.46

2.46

1.5 148.3 1

2 1218 732 xxx 732 1227 495 2.46 1.5
147.2 2
148.1 3

3 1223 734 xxx 734 1232 498 2.46

2.45

1.6
149.2 4
150.2 5

4 1220 728 xxx 728 1228 500 2.44 1.6
148.7 6
147.5 7

5 1210 728 xxx 728 1222 494 2.45

2.45

1.5
149.4 8
147.4 9

6 1214 729 xxx 729 1225 496 2.45 1.5
147.6 10
1483.6 Total

Average
2.45 148.4
(Sum of G/3) (Sum ofH/10)

Max Specific Gravity (Gmm) 2.644

A.   Sawed Specimen Average % Density 92.7 %
(avg. SSD Bulk Sp. Gr. /Gmm x 100)

B.   Minimum Design Density (Table III – 3 of sec. 315) 92.2 %
*(A must equal or exceed B)

C.   Target Nuclear Density 148.4 lb/ft³    

Gauge
 Model 4640B

Serial
 No. 1212

Calibration 
Date 7/18/10

Depth 
Setting 1.5 In     (        

               
mm)

Ton (Metric Ton)

Is this control  strip acceptable? why or why not?                     
Yes, the Average Percent Density exceeds the Minimum Design Density required for Mix Type SM-12.5D as per Table III-3

What three sites would you core?       1, 3, 6
  

Complete this worksheet.
 Answer the questions at the bottom of the page. 
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Calculations for the TL-60 on the previous page.

Specimen 1 & 2 Specimen 3 & 4 Specimen 5 & 6

Column F      Volume
      E    -   D

Specimen 1    1224 - 730 = 494

Specimen 2    1227 - 732 = 495

Column F      Volume
      E    -   D

 Specimen 3    1232 - 734 = 498 
 
 Specimen 4    1228 - 728 = 500

Column F      Volume
      E    -   D

Specimen 5    1222 - 728 = 494

Specimen 6    1225 - 729 = 496

SSD Bulk Specific Gravity
A   ÷   F

Specimen 1   1215  ÷ 494 = 2.46

Specimen 2   1218  ÷ 495 = 2.46

SSD Bulk Specific Gravity
A   ÷   F

Specimen 3   1223  ÷ 498 = 2.46

Specimen 4   1220  ÷ 500 = 2.44

SSD Bulk Specific Gravity
A   ÷   F

Specimen 5  1210  ÷ 494 = 2.45

Specimen 6   1214  ÷ 496 = 2.45

Average SSD Bulk Per Site

2.46  + 2.46 = 4.92 / 2 = 2.46

Average SSD Bulk Per Site
    

2.46  + 2.44 = 4.90/ 2 = 2.45

Average SSD Bulk Per Site

2.45  + 2.45 = 4.90 /2 = 2.45

Average SSD Bulk Specific Gravity
                                                            

 2.46 + 2.45 + 2.45 = 7.36 / 3 = 2.45

Column H  Target Test Site Nuclear Density
Sum of H/10

148.3  + 147.2 + 148.1 + 149.2 + 150.2 + 148.7 + 147.5 + 149.4 + 147.4 +147.6  = 1483.6/10 = 148.4

                                            Sawed Specimen Average % Density

 Avg. SSD Bulk Sp. Gr./ Gmm  X 100
                                                      

    2.45/ 2.644 = 0.927 x 100 = 92.7
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TL-59A                                                                Problem No. 1 (continued)
Asphalt Concrete Density Quality Control (QC) Test Report - Nuclear

Project/Schedule Number:
PM2D-10

Item Number:

Route Number: 81 County: Mitchell

From (Station, MP, Int., etc.): To (Station, MP, Int., etc.):

Direction (e.g. NB, SB, etc.) NBL Lane (Inside, Center, Right, etc): Inside

QC Lot #:         2 Application Rate (lbs/sy): 165

Asphalt Mix Type: SM12.5D Asphalt Job Mix Number: 2041-2008-05

Nuclear Gauge Model Number: 4640 B Gauge Calibration Date: 7/18/10

Nuclear Gauge Serial Number: 1212 Depth Setting (in/mm): 1.5”

Control Strip Information:
1.  Control Strip Number and Date

1 6/28/2010
2.  Target Density from Control Strip

148.4
lbs/ft3 (kg/m3)

3.  Minimum Density (98% Of Control Strip Target Density) 145.4 lbs/ft3 (kg/m3)

4.  Maximum Density (102% Of Control Strip Target Density)
151.4

lbs/ft3 (kg/m3)

QC Testing Results By Nuclear Gauge:

Location Nuclear 
Density

lbs/ft3 (kg/m3)

Sublot Average
lbs/ft3 (kg/m3)

Joint Density lbs/ft3 (kg/m3)

Sublot No. Distance Offset Left (C or U)* Right (C or U)*

1a 12 ft 2 ft Lt       148.2 148.5 149.6 C 148.0 U

1b 429 ft 9 ft Lt       148.7 150.1 C 147.8 U
2a 358 ft 2 ft Lt       150.1 148.7 152.7 C 147.9 U

2b 812 ft 6 ft Lt       147.3 148.9 C 145.2 U

3a 105 ft 10 ft Lt       149.9 149.7 152.1 C 148.2 U

3b 620 ft 3 ft Lt       149.5 150.0 C 148.4 U

4a 167 ft 9 ft Lt        147.5 147.9 147.3 C 146.7 U

4b 589 ft 4 ft Lt        148.3 150.7 C 146.7 U

5a 726 ft 2 ft Lt       148.4 148.1 150.8 C 147.1 U

5b 412 ft 3 ft Lt        147.7 148.8 C 146.6 U

6a

6b

7a

7b
      Average:  148.6 150.1 147.3

Does the QC Test Section: (circle one) PASS      FAIL
       100.1                101.1                                 99.3
                            * - C = Confined Jt, U = Unconfined Jt

   
 
Does this test section pass? Why or why not?
Yes it passes. The density is  148.6 which falls within the acceptance range of 98-102 1(45.4 - 151.4 ) percent of the 
target density and no two consecutive sublot densities are lower than 98% or greater than 102%.

Complete this worksheet.
 Answer the questions at the bottom of the page. 
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TL-56(Rev- 4/05)

      Problem No. 2      

 ASPHALT NUCLEAR DENSITY THIN LIFT
ROLLER PATTERN -  WORKSHEET

Control Strip No   2

Project  or Schedule PM-2A-08 Item No.                 Date     8/21/08

Route 64 From  8.23 To  16.25

Directional Lane                EBL Lane  Outside
(NBL, SBL, etc.) (inside, center, etc.)

Mix Type SM-9.5D Application Rate:     165 lbs/yd² (                kg/m²)

Producer         Asphalt, Inc Location            Blacktop,  VA

Roller Type: Roller 1 DD-130 Roller 2 DD-110 Roller 3                

Roller Pattern Data

Gauge
 Model 4640B

Serial
 No 1502

Calibration 
Date 7/18/08

Depth 
Setting 1.5

in. 
(mm)

Pass No 3V Nuclear Density Pass No Nuclear Density7 (3s)

Site 1   149.0 Site 1               151.1
Site 2   145.1 Site 2

              148.8
Site 3   146.9 Site 3

              150.9
AVERAGE    147.0 AVERAGE               150.3  

Pass No 4V Nuclear Density Pass No Nuclear Density

Site 1   145.4 Site 1

Site 2   150.2 Site 2

Site 3   154.3 Site 3

AVERAGE     150.0
  

            AVERAGE

Pass No 5  (1s) Nuclear Density Pass No
               

Nuclear Density

Site 1   153.0 Site 1

Site 2   152.3 Site 2

Site 3   152.1 Site 3

AVERAGE
   152.5    

            AVERAGE

Pass No 6 (2s) Nuclear Density Pass No
               

Nuclear Density

Site 1    152.1 Site 1                

Site 2    150.6 Site 2                

Site 3    151.7 Site 3                

AVERAGE    151.5         
  

            AVERAGE

Testing  Performed by
               
     Observed by

VDOT Inspector

Complete this worksheet.

Using the information on this worksheet complete the TL-57 on the next page.
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                     TL-57 (Rev. 4/05)

Problem No. 2 (continued)
ASPHALT NUCLEAR DENSITY THIN LIFT

ROLLER PATTERN -GRAPH

Control Strip No 2

Project or Schedule PM-2A-10             Item No                Date 8/21/10

Route 64 From 31 To 16.25

Directional Lane EBL Lane Outside
(NBL, SBL, etc) (Inside, Center, etc.)

Mix Type SM-9.5D Application Rate 165 lbs/yd² ( kg/m²)

Producer Asphalt, Inc Location Blacktop, VA

Gauge 
Model 4640B

Serial
No 1502

Calibration 
Date 7/18/10

Depth
Setting 1.5 in. (mm)

                         153

DENSITY                  152
lbs/ft3  (kg/m3)

                       151 

                       150

                       149

                              148

                       147     

3 4 5 6 7

NUMBER OF ROLLER PASSES

Optimum Density                       152.5 lbs/ft³ (kg/m³)
(from peak of roller pattern curve)

Optimum Number of Passes: 5
Number of Roller Passes Roller 1     4       V Roller 2 1        S Roller 3                

Testing Performed By Observed By
VDOT Inspector

Why did you select this for optimum (maximum)density?  It was the highest density reading before a 
decrease in density, and with an additional pass the density decreased again.

●

●

●
●

●

optimum density
152.5 lb/ft3

After completing this worksheet, answer the question at the 
bottom of the page. 
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TL-58 (Rev. 4/05)                                                                                

                                     Problem No. 2 (continued) 
      VIRGINIA DEPARTMENT OF TRANSPORTATION

ASPHALT NUCLEAR DENSITY THIN LIFT WORKSHEET
CONTROL STRIP TARGET DENSITY

Control Strip Number 2
Project or Schedule PM-2A-10 Item Number Date 8/21/08
Route 64 From To
Directional Lane EBL Lane Outside

Mix Type
(NBL, SBL, etc)

SM-9.5D Application Rate 165 lbs/yd²
(Inside, Center, etc.)
(           kg/m²)

Producer Asphalt, Inc Location Blacktop, VA

Gauge
Model 4640B

Serial
 Number 1502

Calibration 
Date 7/18/10

Depth
 Setting 1.5 in  (mm)

CONTROL STRIP TARGET DENSITY DETERMINATION

TEST 
SITE

DISTANCE OFFSET                       ENTER GAUGE  READING

Site   1 8 ft.    3 ft. Rt 153.5 lb/ft³ ( kg/m³)
Site   2 43 ft.    4 ft. Rt 152.4 lb/ft³ ( kg/m³)
Site   3 81 ft.    2 ft. Rt 154.6 lb/ft³ ( kg/m³)
Site   4 99 ft.    6 ft. Rt 157.0 lb/ft³ ( kg/m³)
Site   5 111 ft.    3 ft. Rt 150.2 lb/ft³ ( kg/m³)
Site   6 172 ft.    2 ft. Rt 151.9 lb/ft³ ( kg/m³)
Site   7 192 ft.    8 ft. Rt 152.0 lb/ft³ ( kg/m³)
Site   8 210 ft.    6 ft. Rt 154.1 lb/ft³ ( kg/m³)
Site   9 243 ft.    3 ft. Rt 155.6 lb/ft³ ( kg/m³)
Site 10 278 ft.    2 ft. Rt 153.0 lb/ft³ ( kg/m³)

Total 1534.3 lb/ft³ ( kg/m³)
Average 153.4 lb/ft³ ( kg/m³)

Complete this worksheet.

Remarks:  
                                                    
     
     
     

Testing Performed by Observed by
VDOT Inspector
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    TL  60 (Rev.4/05)

            Problem No. 2 (continued)
        VIRGINIA DEPARTMENT OF TRANSPORTATION

      ASPHALT NUCLEAR DENSITY WORKSHEET
       ROLLER PATTERN/SAWN PLUGS & CONTROL STRIP TARGET DENSITY

Control Strip No. 2
Schedule PM-2A-08 Item No.  Date 8/21/08
Route 64 From: 13.76 To:
Lane Direction: EBL Lane Outside

(NBL, SBL, etc.) (inside, center, etc.)

Mix Type SM -9.5D Application Rate: 165 lbs/yd² ( kg/m²)

Lot No 1 Width of Application 12 Lot Length 5000 ft (m)

Mix Producer Asphalt, Inc Plant Location  Blacktop, VA

NUCLEAR CALIBRATION CHECK

A B C D E F G H
Sawed
Spec.

Number

Weight
in Air
(g)

Weight
in 

Water
(Total 

g)

Basket
Tare

Weight

Weight  in 
Water

(g)
B - C

SSD
Weight
In Air
(g)

Volume
E-D

SSD 
Bulk

Specific
Gravity
A ÷  F

Average
SSD
Bulk

Per Site

Sawed
Specimen
Thickness
In. (mm)

Target
Test Site
Nuclear

(from TL-58)

1 1014 641 xxx 641 1021 380 2.67

2.58

1.5 153.5 1

2 1024 618 xxx 618 1031 413 2.48 1.5
152.4 2
154.6 3

3 1158 691 xxx 691 1167 476 2.43

2.47

1.6
157.0 4
150.2 5

4 1082 660 xxx 660 1091 431 2.51 1.5
151.9 6
152.0 7

5 1190 699 xxx 699 1196 497 2.39

2.48

1.5
154.1 8
155.6 9

6 1099 679 xxx 679 1107 428 2.57 1.5
153.0 10

1534.3 Total
Average

2.51 153.4
(Sum of G/3)

(Sum ofH/10)

Max Specific Gravity (Gmm) 2.653

A.   Sawed Specimen Average % Density                 94.6 %
(avg. SSD Bulk Sp. Gr. /Gmm x 100)

B.   Minimum Design Density (Table III – 3 of sec. 315) 92.2 %
*(A must equal or exceed B)

C.   Target Nuclear Density 153.4 lb/ft³    

Gauge
 Model 4640B

Serial
 No. 1212

Calibration 
Date 7/18/10

Depth 
Setting 1.5 In     (        

               

mm)

Is this control  strip acceptable? Why or why not?  
The Average Percent Density exceeds the Minimum Design Density required for Mix Type SM-9.5D as per Table III-3

What three sites would you core?    1, 8, 10

Complete this worksheet.
 Answer the questions at the bottom of the page. 
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Specimens 1 & 2 Specimens 3 & 4 Specimens 3 & 4

Column F      Volume
     

 E    -   D

Specimen 1     1021 - 641 = 380

Specimen 2     1031 - 618 = 413

Column F      Volume

      E    -   D

Specimen 3     1167 - 691 = 476

Specimen 4     1091 - 660 = 431

Column F      Volume

      E    -   D

Specimen 5     1196 - 699 = 497

Specimen 6     1107 - 679 = 428

SSD Bulk Specific Gravity

A   ÷   F

Specimen 1     1014  ÷ 380 = 2.67

Specimen 2     1024  ÷ 413 = 2.48

SSD Bulk Specific Gravity

A   ÷   F

Specimen 3    1158  ÷ 476 = 2.43

Specimen 4    1082  ÷ 431 = 2.51

SSD Bulk Specific Gravity

A   ÷   F

Specimen 5     1190  ÷ 497 = 2.39

Specimen 6     1099  ÷ 428 = 2.57

 Average SSD Bulk Per Site

2.67  + 2.48 =  5.15/2 = 2.58

 Average SSD Bulk Per Site

2.43  + 2.51 = 4.94/2 = 2.47

 Average SSD Bulk Per Site

2.39  + 2.57 = 4.96/2 = 2.48

Average SSD Bulk Specific Gravity
               2.58 + 2.47 + 2.48 = 7.53/3 = 2.51

Column H  Target Test Site Nuclear Density
Sum of H/10

153.5+ 152.4 + 154.6 + 157.0 + 150.2 + 151.9 + 152.0 + 154.1 + 155.6 + 153.0 = 1534.0/ 10 = 153.4

                                             Sawed Specimen Average % Density
 Avg. SSD Bulk Sp. Gr./ Gmm  X 100

2.51/ 2.653 = 0.946 x100 = 94.6

These are the calculations for the TL-60 on the previous page.
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Problem No. 2 (continued)
Asphalt Concrete Density Quality Control (QC) Test Report - Nuclear

Project/Schedule Number: PM-2A-10 Item Number:

Route Number: 64 County:

From (Station, MP, Int., etc.): To (Station, MP, Int., etc.):

Direction (e.g. NB, SB, etc.) NBL Lane (Inside, Center, Right, etc): Outside

QC Lot #:         2 Application Rate (lbs/sy): 165

Asphalt Mix Type: SM-9.5D Asphalt Job Mix Number:

Nuclear Gauge Model Number: 4640 B Gauge Calibration Date: 7/18/10

Nuclear Gauge Serial Number: 1502 Depth Setting (in/mm): 1.5”

Control Strip Information:

1.  Control Strip Number and Date 2 8/21/10

2.  Target Density from Control Strip 153.4
lbs/ft3 (kg/m3)

3.  Minimum Density (98% Of Control Strip Target Density) 150.3 lbs/ft3 (kg/m3)

4.  Maximum Density (102% Of Control Strip Target Density) 156.5
lbs/ft3 (kg/m3)

QC Testing Results By Nuclear Gauge:

Location Nuclear 
Density

lbs/ft3 (kg/m3)

Sublot Average
lbs/ft3 (kg/m3)

Joint Density lbs/ft3 (kg/m3)

Sublot No. Distance Offset Left (C or U)* Right (C or U)*

1a 81t 3 ft Lt        150.6 150.9 151.4 C 150.1C

1b 142 ft 4 ft Lt        151.2 151.8C 150.9 C

2a 67 ft 2 ft Lt        152.5 152.8 153.6 C 152.3 C

2b 569 ft 6 ft Lt        153.1 152.8 C 151.8 C

3a 728 ft 3 ft Lt        153.8 153.1 153.8 C 152.9 C

3b 902 ft 2 ft Lt        152.4 153.1 C 152.1 C

4a 726 ft 8 ft Lt        155.7 156.1 155.7 C 154.6 C

4b 242 ft 6 ft Lt        156.5 155.9 C 156.2 C

5a 172 ft 3 ft Lt       154.4 154.2 154.2 C 153.3 C
5b 82 ft 2 ft Lt        153.9 152.7 C 153.0 C

6a

6b

7a

7b
 Average: 153.4 153.5 152.7

PASS FAIL          100.0 %                 100.1 %                     99.5%
          
Does the QC Test Section: (circle one)                            * - C = Confined Jt, U = Unconfined Jt

   
Does this test section pass?  Why or why not?  Yes, passes. Density is 153.4 which falls within the acceptance range of  (150.3 
-156.5) 98-102 percent of the target density and no two consecutive sublot densities are lower than 98% or er than 102%.

Complete this worksheet.
 Answer the questions at the bottom of the page. 
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CHAPTER  9
HOT-MIX PAVING PROBLEMS 

Answers

1. Using the information below:

A) Calculate the linear feet this truckload of HMA should cover at the specified application 
rate. 

 Application Rate          =   185 lb/yd 2 
 Total weight shipped     =   33,135 lb
 Pavement width           =   11 ft

 Coverage of truckload in linear feet:

            L =   9 x T       =        9 x 33135      =     298215     =  146.54 or 146.5 linear ft
                W x R            11 x 185          2035

 B) How many linear feet will each ton of HMA pave?

 Coverage per ton in linear feet:

 L =    9 x T       =         9 x 2000          =     18000     =  8.84 or 8.8  linear ft/ton
             W x R              11 x 185                 2035

   

2. Using the information below:

A) Calculate the linear feet this truckload of HMA should cover at the specified application 
rate. 

        Application Rate         =  165 lb./yd 2

     Total weight shipped  =  127,580 lb
     Pavement width          =  24 ft

     L =      9 x T       =    9 x 127580      =    1148220    =   289.95 =  290 linear ft
               W x R             24 x 165                  3960

        B)   How many linear feet will each  ton  of HMA pave?

 L =     9 x T      =       9 x 2000     =      18,000       =   4.54  =  4.5 linear ft/ton
               W x R            24 x 165        3960
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CHAPTER  9
HOT-MIX PAVING PROBLEM

 Answers (continued)

3. Using the information below:

A) Calculate the linear feet this truckload of HMA should cover at the specified application 
rate.   

                Application Rate         =  158 lb./yd. 2

     Total weight shipped  =  46778 lb
     Pavement width          =  12 ft

              L =      9 x T       =    9 x 46778      =    421002    =   222.04 =  222 linear ft
                   W x R     12 x 158              1896

B) How many linear feet will each  ton  of HMA pave?

      L =     9 x T      =       9 x 2000     =      18000       =   9.49  =  9.5 linear ft/ton
                  W x R      12 x 158           1896

4.   The Contractor has uniformly applied 610 gallons of undiluted CRS-1 emulsion to a     
        section of roadway for a tack coat. The tack covers 5250 linear feet in length at a width of  
        11 feet.

 What is the application rate of the tack coat?     0.1    gal/yd2 

 Does this meet specification?          Yes

 R =    9 x T        =     9 x 610        =         5490     =   0.095 = 0.1 gal/yd2  

               W x L              11 x 5250                  57750                             

 Spec for undiluted:  0.05 – 0.10 gal/yd2 
 Spec for diluted: 0.10 – 0.15 gal/yd2  (Section 310.03)
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CHAPTER  9
HOT-MIX PAVING PROBLEM

 Answers (continued)

5. The Contractor has uniformly applied 2154 gallons of undiluted CRS-1 emulsion to a section 
of roadway for a tack coat. The tack covers 38,016 linear feet in length at a width of 12 
feet. 

 What is the application rate of the tack coat?       0.04     gal/yd2                        

 Does this meet specification?        No      

 R =   9  x T        =        9 x  2154        =       19386     =   0.042  =  0.04  gal/yd2

              W x L             12 x 38016               456192

 Spec for undiluted:  0.05 – 0.10 gal/yd2. 
 Spec for diluted: 0.10 – 0.15 gal/yd2.  (Section 310.03)

6. The Contractor has uniformly applied 3320 gallons of undiluted CRS-1 emulsion to a 
section  of roadway for a tack coat. The tack covers 29,040 linear feet in length at a width 
of 12 feet. 

 What is the application rate of the tack coat?       0.09   gal/yd2                                 

 Does this meet specification?    Yes

 R =   9  x T        =        9 x  3320        =        29880     =   0.085  =  0.09 gal/yd2

              W x L             12 x 29040               348480

 Spec for undiluted:  0.05 – 0.10 gal/yd2 
 Spec for diluted: 0.10 – 0.15 gal/yd2   (Section 310.03)
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CHAPTER 9
HOT-MIX PAVING PROBLEM

Answers (continued)

7.  A load of  IM-19.0A arrived at the project to be placed at 220 lb/yd2 with one breakdown roller 
on the job and a base temperature of 50°F, what is the minimum laydown temperature?

C. 295°F

8. A load of SM-12.5A arrived at the project to be placed at  175 lb/yd2 with two breakdown rollers 
on the job and a base temperature of 40°F, what is the minimum laydown temperature?

D. 289°F

9. A load of SM-12.5A arrived at the project to be placed at 185 lb/yd2 with one breakdown roller 
on the job and a base temperature of 45°F, what is the minimum laydown temperature?

B. 318°F

10. A load of IM-19.0A arrived at the project to be placed at 190 lb/yd2 with two breakdown rollers 
on the job and a base temperature of 52°F, what is the minimum laydown temperature?

D. 274°F

11. The 8 minute maximum breakdown rolling time is specified when 2 or more rollers  are used 
in breakdown rolling.

A. True


