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HAMBURG  HAMBURG  
Testing Laboratory Perspective

OBSERVATIONS

 Commitment
 Equipment Expense Equipment Expense

 Facility Modifications
 Large Footprint

 Calibration

T f S l Types of Samples
 Cores

 Contractor Prepared

 CTL Prepared (75%)
 Lab Mixed

 Premixed (Plant/Contractor)
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OBSERVATIONS CONT.

 Consistency
 Results are fairly consistent Results are fairly consistent

 Variability in Preparation

OBSERVATIONS CONT.

 Maintenance Maintenance

 Keep Clean

 Linear Variable 

Differential Transducer (LVDT)
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ID Date PG FRAP RAS Mix # Lt. Wheel Passes Lt. Wheel Rut Rt. Wheel Passes Rt. Wheel Rut Average Passes Average Rut Dist

01 D 03/23/12 58-28 36.5 19523R 20,000 -5.11 20,000 -8.78 20,000 -6.95 1

02 D 03/24/12 76-22 4.5 19510R 17,650 -9.08 16,100 -9.06 16,875 -9.07 1

012 D 02/27/12 58-28 29 19514R 7,850 -12.56 7,200 -12.80 7,525 -12.68 1

033 D 03/16/12 70-28 24 4.8 19510R 20,000 -3.57 20,000 -5.79 20,000 -4.68 1

035 D 03/17/12 58-28 16.4 4.1 19512R 20,000 -3.05 20,000 -2.99 20,000 -3.02 1

035 D 04/04/12 58-28 29.4 19512R N/A N/A 20,000 -2.25 20,000 -2.25 1

036 D 04/03/12 58-28 32.4 19514R 20,000 -3.34 N/A N/A 20,000 -3.34 1

037 D 03/19/12 58-28 16.4 4.1 19522R 20,000 -3.37 20,000 -2.60 20,000 -2.99 1

037 D 04/13/12 58-28 29.7 19522R 20,000 -3.59 N/A N/A 20,000 -3.59 1

038 D 03/15/12 58-28 20.2 19524R 20,000 -3.08 20,000 -2.71 20,000 -2.90 1

038 D 04/12/12 58-28 23.8 19524R N/A N/A 20,000 -2.75 20,000 -2.75 1

041 D 04/12/12 76-22 9.7 19532R N/A N/A 20,000 -3.05 20,000 -3.05 1

042 D 04/10/12 58-22 19.8 19532R 20,000 -3.41 N/A N/A 20,000 -3.41 1

045 P 06/14/12 70-28 25 19510R 20,000 -3.78 20,000 -4.42 20,000 -4.10 1

049 D 03/27/12 58-28 16.4 3.8 19514R N/A N/A 20,000 -2.76 20,000 -2.76 1

053 D 02/01/12 64-22 15 19512R 20,000 -4.12 20,000 -5.53 20,000 -4.83 1

053 D 04/04/12 58-28 32.1 3.3 19514R 20,000 -4.42 N/A N/A 20,000 -4.42 1

054 D 03/09/12 58-28 32 19512R 20,000 -5.59 20,000 -4.82 20,000 -5.21 1

054 D 04/17/12 58-28 51 19601R 20,000 -5.04 20,000 -5.07 20,000 -5.06 1

054 D 05/08/12 58-28 40.5 19512R 20,000 -3.95 20,000 -2.93 20,000 -3.44 1

55 D 11/07/11 N/A LAB TREATED OPT 20,000 -8.24 15,000 -12.69 17,500 -10.47 1

055 D 02/02/12 64-22 15 19514R 20,000 -10.17 20,000 -4.71 20,000 -7.44 1

055 D 03/23/12 70-28 13.6 19536R 20,000 -3.44 20,000 -2.91 20,000 -3.18 1

056 D 02/10/12 64-22 10.5 3.1 19522R 20,000 -4.26 20,000 -4.43 20,000 -4.35 1

056 D 03/21/12 70-28 18.7 19536R 20,000 -5.06 20,000 -3.90 20,000 -4.48 1

057 D 02/20/12 64-22 8 2.6 19524R 20,000 -3.49 20,000 -12.58 20,000 -8.04 1

057 D 03/19/12 70-28 10.6 19532R 20,000 -2.81 20,000 -2.59 20,000 -2.70 1

058 D 02/28/12 76-22 20 19510R 20,000 -3.09 16,950 -9.01 18,475 -6.05 1

059 D 03/15/12 64-22 15 19532R 20,000 -5.54 20,000 -5.00 20,000 -5.27 1

060 D 03/26/12 64-22 18 19534R 20,000 -4.95 20,000 -4.49 20,000 -4.72 1

061 D 04/06/12 58-22 15 19515R 12,501 -9.93 12,501 -9.72 12,501 -9.83 1

062 D 05/14/12 70-22 10 19536R 20,000 -2.38 20,000 -3.01 20,000 -2.70 1

063 D 05/03/12 64 22 15 19514R 20 000 6 83 19 750 12 53 19 875 9 68 1

CTL’s Hamburg Data

063 D 05/03/12 64-22 15 19514R 20,000 -6.83 19,750 -12.53 19,875 -9.68 1

65 D 02/06/12 58-28 30 19522R 16,150 -12.62 20,000 -5.48 18,075 -9.05 1

70 D 02/21/12 58-28 36.5 19513R 18,850 -12.59 20,000 -4.14 19,425 -8.37 1

71 D 02/22/12 58-28 24 19524R 9,350 -12.61 10,750 -12.56 10,050 -12.59 1

75 D 02/29/12 58-28 24 19524R 16,900 -12.54 13,100 -12.84 15,000 -12.69 1

76 D 03/01/12 58-28 30 19512R 20,000 -5.74 20,000 -5.10 20,000 -5.42 1

112 D 02/24/12 58-28 30 19514R 10,300 -12.74 7,500 -12.61 8,900 -12.68 1

126 P 08/26/11 58-22 25 19514R 20,000 -8.36 20,000 -6.54 20,000 -7.45 1

127 P 05/04/11 58-28 30 19522R 20,000 -4.53 20,000 -4.20 20,000 -4.37 1

129 P 05/05/11 58-28 40 19512R 20,000 -5.27 20,000 -5.04 20,000 -5.16 1

137 P 07/21/11 64-22 20 19524R 20,000 -4.09 20,000 -4.08 20,000 -4.09 1

140 P 05/25/11 58-28 50 19601R 10,000 -4.85 10,000 -4.84 10,000 -4.85 1

140 P 06/07/11 58-28 50 (WMA) 19601R 10,000 -6.39 10,000 -6.04 10,000 -6.22 1

140 P 08/09/11 58-28 50 (WMA) 19601R 20,000 -8.68 20,000 -7.23 20,000 -7.96 1

141 P 07/22/11 76-22 15 (WMA) 19510R 20,000 -4.97 20,000 -4.39 20,000 -4.68 1

149 P 05/29/12 64-22 17.5 19524R 20,000 -5.46 20,000 -5.36 20,000 -5.41 1

150 P 05/30/12 58-28 39 19512R 20,000 -5.00 20,000 -9.48 20,000 -7.24 1

154 P 05/15/12 70-28 32 19510R 20,000 -3.82 20,000 -4.38 20,000 -4.10 1

156 P 06/19/12 76-22 15.6 19536R 20,000 -2.73 20,000 -2.75 20,000 -2.74 1

587 D 08/02/11 58-28 30 17509R 2,750 -12.51 2,650 -12.53 2,700 -12.52 3/5

587 D 08/02/11 58-28 30 (WMA) 17509R 1,980 -12.52 2,600 -12.85 2,290 -12.69 3/5

711 D 05/19/11 58-28 40 19512R 10,000 -5.72 10,000 -4.41 10,000 -5.07 1

717 D 05/20/11 58-28 30 19522R 10,000 -3.85 10,000 -2.97 10,000 -3.41 1

726 D 05/10/11 70-28 5 19536R 20,000 -3.42 20,000 -2.43 20,000 -2.93 1

727 D 05/03/11 70-28 17 5 19510R 19,300 -12.63 20,000 -11.11 19,650 -11.87 1

729 D 05/11/11 58-28 20 5 19512R 20,000 -2.21 20,000 -1.84 20,000 -2.03 1

731 D 05/12/11 58-28 15 3.5 19522R 20,000 -4.03 20,000 -4.28 20,000 -4.16 1

732 D 05/13/11 58-28 5 19532R 20,000 -3.62 20,000 -2.36 20,000 -2.99 1

740 D 07/08/11 58-28 50 (WMA) 19601R 10,000 -3.99 10,000 -5.23 10,000 -4.61 1

741 D 07/06/11 58-28 50 (WMA) 19601R 10,000 -2.91 10,000 -2.96 10,000 -2.94 1

748 D 01/24/12 70-28 27 5 19510R 20,000 -4.47 20,000 -5.73 20,000 -5.10 1

749 D 02/17/12 58-28 34 19522R 20,000 -4.36 20,000 -4.76 20,000 -4.56 1

750 D 03/21/12 58-28 39 19512R 20,000 -4.61 20,000 -5.61 20,000 -5.11 1

751 D 02/13/12 58-28 29 19514R 20,000 -12.30 20,000 -5.67 20,000 -8.99 1

752 D 03/30/12 70-28 31 19510R 20,000 -4.43 20,000 -4.68 20,000 -4.56 1

753 D 03/10/12 64-22 17.5 19524R 20,000 -4.79 20,000 -3.45 20,000 -4.12 1

754 D 03/08.12 58-28 21.5 19524R 20,000 -2.93 20,000 -3.11 20,000 -3.02 1

755 D 03/22/12 70-28 31 19510R 20,000 -3.29 20,000 -3.89 20,000 -3.59 1

756 D 04/11/12 76-22 16 19536R 20,000 -2.75 20,000 -2.40 20,000 -2.58 1

757 D 05/21/12 70-28 25 19510R 12,500 -9.04 9,700 -9.02 11,100 -9.03 1

757 D 05/22/12 70-28 20 19510R 12,600 -12.53 14,250 -12.50 13,425 -12.52 1

757 D 05/23/12 70-22 25 19510R 9,350 -12.68 10,150 -12.63 9,750 -12.66 1

757 D 05/31/12 70-28 5 19510R 19,550 -12.50 18,300 -12.53 18,925 -12.52 1

758 D 04/02/12 76-22 10 19534R 20,000 -2.84 20,000 -4.77 20,000 -3.81 1

759 D 03/29/12 58-28 49.5 19601R 20,000 -7.77 20,000 -8.13 20,000 -7.95 1

760 D 04/23/12 76-22 15 19532R 20,000 -3.47 20,000 -2.83 20,000 -3.15 1

761 D 04/18/12 58-28 17.5 19524R 20,000 -2.79 N/A N/A 20,000 -2.79 1

762 D 04/05/12 70-28 5 19510R 18,900 -9.18 20,000 -3.88 19,450 -6.53 1

765 D 06/05/12 58-28 17 19514R 20,000 -5.27 20,000 -5.39 20,000 -5.33 1

766 D 07/17/12 58-28 18 19524R 20,000 -3.36 20,000 -3.20 20,000 -3.28 1

767 D 06/18/12 58 28 30 19514R 10 500 12 58 13 650 12 52 12 075 12 55 1767 D 06/18/12 58-28 30 19514R 10,500 -12.58 13,650 -12.52 12,075 -12.55 1

768 D 09/04/12 58-28 31 19512R 20,000 -8.20 20,000 -7.28 20,000 -7.74 1

769 D 09/19/12 58-28 30 19522R 20,000 -8.55 20,000 -7.83 20,000 -8.19 1

770 D 10/03/12 64-22 5 Pervious HMA 20,000 -4.04 20,000 -5.27 20,000 -4.66 1

812 D 08/05/11 64-22 20 19514R 9,650 -12.61 10,050 -12.55 9,850 -12.58 3/5

812 D 08/08/11 64-22 20 19514R 7,400 -12.64 8,100 -12.58 7,750 -12.61 3/5

813 D 07/20/11 58-28 25 19515R 6,000 -12.56 6,300 -12.51 6,150 -12.54 3/5

813 D 07/21/11 58-28 25 18888R 7,700 -12.68 11,050 -12.55 9,375 -12.62 3/5

860 D 07/19/11 58-28 40 19505R 9,100 -12.78 11,300 -12.62 10,200 -12.70 3/5

860 D 07/20/11 58-28 40 18888R 9,400 -12.65 10,800 -12.56 10,100 -12.61 3/5

862 D 07/26/11 58-28 30 19515R 5,800 -12.71 4,000 -12.52 4,900 -12.62 3/5

862 D 07/26/11 58-28 30 19515R 5,500 -12.68 5,250 -12.62 5,375 -12.65 3/5

862 D 07/26/11 58-28 30 (WMA) 19515R 5,900 -12.51 5,200 -12.52 5,550 -12.52 3/5

862 D 8/1/20111 58-28 30 19515R 7,350 -12.64 6,950 -12.56 7,150 -12.60 3/5

864 D 07/28/11 58-28 30 19604R 3,750 -12.69 5,750 -12.61 4,750 -12.65 3/5

864 D 07/28/11 58-28 30 (WMA) 19604R 4,050 -12.51 5,950 -12.54 5,000 -12.53 3/5

CM50 D 08/11/11 58-28 30 19514R 19,800 -12.62 20,000 -6.81 19,900 -9.72 1

CM50 D 08/12/11 58-28 50 19601R 20,000 -4.76 20,000 -4.41 20,000 -4.59 1

HIP 06/22/11 N/A FIELD SAMPLE UNTREATED 20,000 -3.31 20,000 -3.82 20,000 -3.57

HIP 07/07/11 N/A FIELD SAMPLE TREATED 20,000 -1.15 20,000 -1.09 20,000 -1.12

HIP 07/10/11 N/A LAB TREATED ARA 1-P 20,000 -1.62 20,000 -1.36 20,000 -1.49

HIP 07/13/11 N/A LAB TREATED CYLOGEN 20,000 -0.92 20,000 -0.95 20,000 -0.94

HIP 07/13/11 N/A LAB TREATED KENDEX 20,000 -1.93 20,000 -1.68 20,000 -1.81

HIP 07/14/11 N/A LAB TREATED ARA 2-P 20,000 -0.86 20,000 -0.90 20,000 -0.88

HIP 07/14/11 N/A LAB TREATED ASTECH RAP 20,000 -2.61 20,000 -2.80 20,000 -2.71

HIP 08/23/11 N/A FIELD SAMPLE CORES 20,000 -2.59 20,000 -2.48 20,000 -2.54

HIP 08/24/11 N/A FIELD SAMPLE TREATED 160 -13.17 220 -12.79 190 -12.98

HIP 08/25/11 N/A FIELD SAMPLE TREATED 20,000 -3.32 20,000 -3.09 20,000 -3.21

HIP 08/26/11 N/A FIELD SAMPLE TREATED 1,100 -12.69 800 -12.63 950 -12.66

HIP 08/29/11 N/A FIELD SAMPLE CORES 20,000 -3.27 20,000 -2.38 20,000 -2.83

HIP 09/09/11 N/A LAB TREATED 0.1 RATE 20,000 -0.76 20,000 -0.94 20,000 -0.85

HIP 09/14/11 N/A LAB TREATED OPT 20,000 -3.61 20,000 -2.91 20,000 -3.26

HIP 10/27/11 N/A LAB TREATED OPT 11,850 -12.56 9,350 -12.51 10,600 -12.54

HIP 11/07/11 N/A LAB TREATED OPT 20,000 -2.37 20,000 -2.66 20,000 -2.52

HIP 11/09/11 N/A FIELD SAMPLE CORES 6,800 -12.50 8,800 -12.64 7,800 -12.57

RR1 P 05/30/12 N/A N/A 19514R 20,000 -2.92 20,000 -3.13 20,000 -3.03 1

RR2 P 08/10/11 N/A N/A 19524R 20,000 -4.54 20,000 -3.97 20,000 -4.26 1

RR2 P 07/02/12 N/A N/A 19514R 20,000 -6.56 20,000 -4.24 20,000 -5.40 1

RR3 P 10/25/11 N/A N/A 19524R 20,000 -5.37 20,000 -4.63 20,000 -5.00 1

RR3 P 08/02/12 N/A N/A 19514R 20,000 -7.84 20,000 -6.81 20,000 -7.33 1

RR4 P 11/08/11 N/A N/A 19524R 20,000 -3.48 20,000 -3.42 20,000 -3.45 1

RR4 P 08/31/12 N/A N/A 19514R 18,750 -12.53 15,750 -12.82 17,250 -12.68 1

RR5 P 11/21/11 N/A N/A 19524R 20,000 -7.11 20,000 -6.22 20,000 -6.67 1

RR5 P 10/02/12 N/A N/A 19514R 20,000 -5.97 20,000 -6.62 20,000 -6.30 1

RR6 P 11/01/12 N/A N/A 19514R 20,000 -3.70 20,000 -3.65 20,000 -3.68 1

Average -6.62 -6.46

Data Summary

130 Total Samplesp

• 19% Production Samples
• 10 Proficiency

• 72% Mixture Designs
• 11% R&D “Other”
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Data Summary

• 13% With RAS (4.8% Average)
• 83% With RAP (26.9% Average)
• 9% With Both RAS and RAP

Data Summary

• 75% Dolomite
• 11 % Gravel
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Data Summary

• Surface (43%)
• Sand Mix (12%)
• Binder (21%)
• BAM (10%)
• HIP/ReHeat (13%)
• Pervious (1%)• Pervious (1%)

Data Analysis

Range

• Low
• Failure at 190 Passes

• High
• 0.85 mm at 20,000 Passes

Most fell within:Most fell within:
2.64 to 10.60 mm
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Data Analysis

Current Specification Failures 

• 14% of Total Samples Failed
• 1.1% of District One Samples Failed

The city of Hamburg uses 4mm 
at 19,200 passes…

Representative for CTL 
Data as presented Only

Data Analysis

Failures 

• Gravel (61%) 
• Dolomite (28%)
• Other (11%)

Representative for CTL 
Data as presented Only
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Data Observations

“Flyers” (5% of total)
• Where left and right wheel were 

significantly different g y

• Average Right – 6.46 mm
• Average Left – 6.62 mm

Stripping Inflection Point (SIP)
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Conclusions

• Major Investment
• Equipment and Facility

• Most of the “effort” is in sample prep & 
cleanup

• Equipment has been mostly problem free 
through 1,000 hours of use 

Conclusions

• Majority of samples tested by CTL passed
• Repeatability of test is good*
• Some failures seem to be source specific
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THANK YOUTHANK YOU


