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DETERMINATION OF THE EFFECT OF ACTIVE FILLER

JMATERIAL TO BE STABILISED Aggregates Bitumen Active Filler
Description Pa.R.Br.Qtz.Pebbles + Gravel + RA 80/100 Pen As shown
Location / Source: km 1+000 SAPREF Contractor

[Mod AASHTO (kg/m3) 2075 | Optimum moisture content (%): 8.0

FOAMED BITUMEN STABILISED MATERIAL SPECIMENS

Compactive effort Vibratory Hammer : TG2(2009) Method 8(2) 100mm diameter
Date moulded 06 January 2011
Foamed Bitumen added (%) 25 25 25
Bitumen foaming conditions: Water added (%) 2.3 Temperature (°C) 175
Type and percent filler added (%) No filler 1% Lime 1% Cement

|Moulding moisture content (%) 6.1 6.2 6.2

TEST RESULTS

ITS dry (kPa) 316 466 325
Moisture content at break (%) 1.0 1.3 12
Dry Density kg/m?® 2078 2080 2088
Temperature at break (oC) 24.9 25.0 254

ITS wet (kPa) 68 303 186
Moisture content at break (%) 6.3 5.9 5.8
Dry Density kg/im® 2080 2079 2086
Temperature at break (oC) 253 255 25.4




FOAMED BITUMEN MIX DESIGN REPORT - LEVEL 1
MATERIAL TO BE STABILISED Aggregates Bitumen Active Filler
L EV E L 1 Description Pa R Br Qtz Pebbles + Gravel + RA 80/100 Lime
_— Location / Source: km 1+000 SAPREF Northern Lime
Maximum Dry Density  (kg/ma3) 2075 [ Optimum moisture content (%): 8.0
FOAMED BITUMEN STABILISED MATERIAL SPECIMENS
lCompactive effort Vibratory Hammer : TG2(2009) Method 8(2) 100mm diameter
Date moulded 10 January 2011
Foamed Bitumen added (%) 1.75 2.00 2.25 2.50
Bitumen foaming conditions: Water added (%) 2.3 Temperature (°C) 175
**************** Type and percent filler added (%) 1% Lime 1% Lime 1% Lime 1% Lime
Moulding moisture content (%) 6.6 7.6 6.2 6.7
100mm ¢ TEST RESULTS
ITS dry (kPa) 227 263 355 379
aaN) Moisture content at break (%) 11 10 0.9 12
Dry Density kg/m® 2087 2076 2093 2119
Temperature at break (oC) 24.6 24.7 24.6 24.7
ITS wet (kPa) 147 183 221 248
Moisture content at break (%) 7.9 7.5 7.4 6.8
Dry Density kg/m® 2073 2083 2004 2110
Temperature at break (oC) 25.3 25.2 25.2 253
Tensile Strength Retained (%) [ 65 [ 69 I 62 I 65
TG2 (2009) Material Classification s 1 s 1 s 1 s 1
BASED ON ITSpry AND ITSyer
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FOAMED BITUMEN MIX DESIGN REPORT - LEVEL 1
[MATERIAL TO BE STABILISED Aggregates Bitumen Active Filler
Description Pa R Br Qtz Pebbles + Gravel + RA 80/100 Lime
Locaion’ Sorce v 000 swrer | wemenie | TG2 CLASSIFICATION
Maximum Dry Density  (kg/m3) 2075 | Optimum moisture content (%) 8.0
FOAMED BITUMEN STABILISED MATERIAL SPECIMENS (kpa)
[Compactive effort Vibratory Hammer : TG2(2009) Method 8(2) 100mm diameter
Date moulded 10 January 2011
Foamed Bitumen added (%) LS 2.00 2.25 2.50
Bitumen foaming conditions: Water added (%) 23 Temperature (°C) 175 BSM-1 BSM-Z BSM-3
Type and percent filler added (%) 1% Lime 1% Lime 1% Lime 1% Lime
Moulding moisture content (%) 6.6 7.6 6.2 6.7
TEST RESULTS
ITS dry (kPa) 227 263 355 379 > 225 >175
Moisture content at break (%) 11 1.0 0.9 12
Dry Density Kkg/m® 2087 2076 2093 2119
Temperature at break (0C) 24.6 24.7 24.6 24.7
ITS wet (kPa) 147 183 201 248 > 100 >75
Moisture content at break (%) 7.9 75 7.4 6.8
Dry Density kg/m® 2073 2083 2004 2110
Temperature at break (0C) 25.3 25.2 25.2 25.3
Tensile Strength Retained (%) | 65 | 69 [ 62 | 65
TG2 (2009) Material Classification
BASED ON ITSpg, AND ITSyer BSM1 BSM1 BSM1 BSM 1
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LEVEL 2

FOAMED BITUMEN MIX DESIGN REPORT - LEVEL 2
IMATERIAL TO BE STABILISED Aggregates Bitumen Active Filler
Description Pa R Br Qtz Pebbles + Gravel + RA 80/100 Lime
Location / Source: km 1+000 SAPREF Northern Lime
Maximum Dry Density (kg/m3; 2075 | Optimum moisture content (%): 8.0
FOAMED BITUMEN STABILISED MATERIAL SPECIMENS
Compactive effort Mod AASHTO TMH 1 A7 150mm diameter
Date moulded 17 January 2011
Foamed Bitumen added (%) 2.0 2.1 2.2 2.3
Bitumen foaming conditions: Water added (%) 23 Temperature (°C) 175
Type and percent filler added (%) 1% Lime 1% Lime 1% Lime 1% Lime
Moulding moisture content (%) 7.9 8.4 78 7.9
TEST RESULTS
ITS equilibruim (kPa) 245 259 299 342
Moisture content at break (%) 38 42 39 38
Dry density kg/m® 2070 2061 2084 2092
Temperature at break (oC) 24.6 25.0 249 24.8
ITS soaked (kPa) 169 181 223 298
Moisture content at break (%) 6.8 7.0 6.5 6.6
Dry density kg/m® 2057 2040 2072 2098
Temperature at break (oC) 24.3 24.3 24.9 24.8
Tensile Strength Retained (%) [ 69 [ 70 I 75 [ 87
TG 2 (2009 ) Material Classification
BASED ON ITScqu VALUES ONLY BSM1 BSM1 BSM1 BSM1
400 - % Foamed Bitumen vs ITS % Foamed Bitumen vs Dry density
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FOAMED BITUMEN MIX DESIGN REPORT - LEVEL 2

MATERIAL TO BE STABILISED “Aggregates Bitumen ‘Active Filler
Description Pa R Br Qiz Pebbles + Gravel + RA 80/100 Lime
Location / Source: km 1+000 SAPREF Northern Lime
Maximum Dry Density _ (kg/m3) 2075 Optimum moisture content (%): 8.0
FOAMED BITUMEN STABILISED MATERIAL SPECIMENS
(Compactive effort Mod AASHTO TMH 1 A7 150mm diameter
Date moulded 17 January 2011
Foamed Bitumen added (%) 2.0 2.1 2.2 23
Bitumen foaming conditions: Water added (%) 2.3 Temperature (°C) 175
Type and percent filler added (%) 1% Lime 1% Lime 1% Lime 1% Lime
Moulding moisture content (%) 7.9 8.4 7.8 7.9
TEST RESULTS

ITS equilibruim (kPa) 245 259 299 342
Moisture content at break (%) 38 4.2 3.9 3.8
Dry density kgim® 2070 2061 2084 2092
Temperature at break () 246 25.0 24.9 24.8

ITS soaked (kPa) 169 181 223 298
Moisture content at break ) 6.8 7.0 6.5 6.6
Dry density kg/m? 2057 2040 2072 2098
Temperature at break (C) 243 24.3 24.9 248
Tensile Strength Retained (%) [ 69 [ 70 I 75 [ 87
TG 2 (2009 ) Material Classification

BASED ON ITSgqu VALUES ONLY BSM1 | BSM1 | BSM1 | BSM1
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Moisture Induction Sensmvrty Test (MI
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MOISTURE CONTENT

Mixing moisture content / compaction
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DRY CONDITIONS

Effect of altitude

-
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Working at + 4 000m

Drying to hygroscopic moisture content

“Pore fluid suction pressure”
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APPLY SURFACING

Establish equilibrium moisture content
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STABILISE FRESH CRUSHED STONE MATERIAL: 200mm

19mm CHIP SEAL
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Anchorage — Fairbanks, Alaska
September 2005
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HIGH SALT CONTENT
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. HOT CLIMATES
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Forensic
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Shear
stress

Normal
C =134 kPa \\ load

Add 25%Cr Dust

40°C

50°C

60°C
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Normal
stress

GREAT RIFT VALLEY, KENYA

Maai Mahiu — Narok (98km).
Road rehabilitation / upgrade
20082010
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300mm Cemented subbase
! 150mm selected subgrade

* 175mm BSM 1 base (G2)
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Completed Cape Seal

HEAVY TRAFFICKING
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THANK YOU !
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