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Pavement Rehabilitation by Cold Recycling / Bitumen Stabilisation

TG2, 3rd Edition, August 2020

APPENDIX B.  LABORATORY TESTS

APPENDIX B CONTENTS

BSM1.  Determining the Foaming Characteristics of Bitumen

BSM2.  Laboratory Mix Design of Bitumen Stabilised Material

BSM3.  Vibratory Hammer Compaction of Test Specimens

BSM4.  Determination of the Indirect Tensile Strength (ITS)

BSM5.  Determination of the Shear Properties

SANS 3001-BSM1:20XX, etc.

APPENDIX B Laboratory Tests

All test procedures follow the standard SANS format:

1.  Scope

2.  References

3.  Definitions

4.  Apparatus

5.  Hazards

6.  Principles

7.  Preparation

8.  Procedure

9.  Calculations

10.  Test Report

Annexures
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APPENDIX B Laboratory Tests (BSM2) – Page 136

APPENDIX B Laboratory Tests (BSM2) – Page 138

TEST BSM1

TESTS BSM3 & 4

TESTS BSM3 & 5

TESTS BSM3 & 4

APPENDIX B Laboratory Tests (BSM3) – Page 148

BSM3:  Vibratory Hammer Compaction of Test Specimens
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APPENDIX B Laboratory Tests (BSM3) – Page 148

BSM3:  Vibratory Hammer Compaction of Test Specimens

Note.  All specimens are compacted to 100% MDD

Inter-Layer Roughening (ILR) Device

5 layers

2 layersITS

Triaxial

APPENDIX B Laboratory Tests (BSM3) – Page 148

APPENDIX B Laboratory Tests (BSM4) – Page 156

BSM4:  Determination of the Indirect Tensile Strength (ITS)
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APPENDIX B Laboratory Tests (BSM4) – Page 156

BSM4:  Determination of the Indirect Tensile Strength (ITS)

Notes.  Specimens are cured to constant mass at 40°C

Displacement control (50.8mm/min)

Test 3 unsoaked specimens and 3 soaked

Testing temperature is 25°C

APPENDIX B Laboratory Tests (BSM5) – Page 164

BSM5:  Determination of the Shear Properties (Triaxial test)

APPLY CONFINING PRESSURE (AIR)

APPLY LOAD

σ1

σ3

APPENDIX B Laboratory Tests (BSM5) – Page 164

BSM5:  Determination of the Shear Properties (Triaxial test)

Notes.  Specimens are cured to equilibrium moisture content (40°C

Large specimens (150mm φ x 300mm high)

Test pairs of unsoaked specimens at 4 different confining pressures

Testing temperature is 25°C

Test 1 pair of soaked specimens at 100kPa confining pressure

Displacement control (3mm/min) 
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Pavement Rehabilitation by Cold Recycling / Bitumen Stabilisation

APPENDIX D

QUALITY CONTROL

Pages 196 to 210

14

QUALITY CONTROL FOR RECYCLING

»  Density

»  Strength achieved

»  Surface shape

»  Material (before stabilising)
- quality (indicators)

- temperatures

»  Stabilising agents
- quality

- consumption

»  Layer thickness

15

SAMPLING

Full layer thickness

PER SHIFT:

6 bulk samples

(pre-determined locations)

6 x MDD/OMC tests

3 x strength tests

for
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DENSITY TESTING

Nuclear gauge probes – drill, don’t hammer

Measurement

Sampling for moisture correction

Sand replacement

17

SAMPLE PREPARATION

Scalp < 19mm

Retain in sealed container

Determine water addition for OMC

Manufacture 6 No. 150mm φ x 95mm specimens

(within 4 hours)

LABORATORY TESTING

? 

18

MOISTURE / DENSITY RELATIONSHIP

STD PROCTOR

MODIFIED PROCTOR

FIELD COMPACTION
Dry

density

Moisture content (%)

kg/m³

OMC

MDD

ZERO VOIDS
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150mm φ x 95mm specimens

100% of mod Proctor density

Vibrating hammer compaction

(CoV < 15%)

SPECIMEN MANUFACTURE

Use only split moulds

20

Leave specimens in their moulds for 4 hours

Dry to constant mass (± 72 hours)

Measure and weigh

Identify outliers

CURING THE SPECIMENS

Place in forced-draught oven at 40°C

21

CURING ?? 



2021/09/22

8

22

Place half the specimens under water

and soak for 24 hours at 25°C

Condition the other half of the specimens

in a temperature controlled room (25°C)

CURING THE SPECIMENS

23

Test all soaked and unsoaked specimens

INDIRECT TENSILE STRENGTH TEST

Displacement control: 50.8mm/min

Determine maximum load at failure

Measure the temperature in the middle

Determine the moisture content

Calculate ITSDRY and ITSWET (kPa)

25°C 

BRIQUETTE MANUFACTURE, CURING AND TESTING
Briquette number B56/1 B56/2 B56/3 B56/4 B56/5 B56/6
Date manufactured

Date placed in oven

Date tested

Average height h cm 58.4 58.5 58.5 59 58.3 58.5
Diameter d cm 10.1 10.1 10.1 10.1 10.1 10.1
Mass after curing M g 982 979 884 984 989 993
Bulk density 2074 2064 1864 2057 2092 2094
Average Bulk Density kg/m3

Strength of Briquettes

 Temperature at centre of broken briquette °C

 Maximum load applied kN 3.6 3.4 2.7 2.5 2.8

kPa 386.3 364.2  286.7 268.7 299.9
kPa

%

DRY DENSITY OF BRIQUETTES WHEN TESTED
Briquette number B56/1 B56/2 B56/4 B56/5 B56/6
Pan number G23 A17 B02 C12 F11
Mass wet sample + pan m1 g 358.2 415.4 363.8 394.4 405.3
Mass dry sample + pan m2 g 356.9 413.9 351.5 380.5 392.1
Mass pan mp g 56.8 55.3 52.3 55.2 51.6
Mass moisture m1 - m2 = Mm g 1.3 1.5 12.3 13.9 13.2
Mass dry sample m2 - Mp = Md g 300.1 358.6 299.2 325.3 340.5
Moisture content Mm/Md x 100 = Mc % 0.4 0.4 4.1 4.3 3.9

kg/m3
2065 2056 Void

76

Dry

375.2
Tensile strength ratio (TSR)

Soaked

Dry Density     DD = BD x 100/(Mc+100)

Average ITS

Indirect Tensile Strength (ITS) =                                                         
2 x Load / (3.1416 x d x h)

2009/02/07

2069 2081

2009/02/06

2009/02/03

285.1

25.2 24.8

 BD  kg/m3

2009/02/03

OUT

ITS Report sheet
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Dealing with ITS failures

Samples abused (delays / drying out)

Low specimen density (moisture not corrected)

Poor specimens (coarse material)

Incorrect curing (oven overloaded)

Specimens abused (taken out of the mould immediately)

Specimens not properly aligned in breaking head

26

Extracting core samples

27

Extracting 150mm φ cores

BSM-emulsion – 4 to 8 weeks

Cut 95mm high specimens from the core

Standard curing procedure

Allow the material in the layer to cure:  BSM-foam – 2 weeks

Where possible, determine ITSDRY and ITSWET from same core

Testing core specimens

Core gently / minimum water (air is better)


