LA HIGHWAYS DEPARTMENT

Research & Development Division

BITUMEN (Pen 60/70) TEST SUMMARY

March 2009 - March 2012

Scope of Test
Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility Loss on Heating | Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C

Shell Hong Kong Limited Shell Singapore 25.Mar.09 - - 64 - - - - - - - -
(Depot at Tsing Yi) 60/ 70 pen. Singapore 27.Apr.09 - - 66 - - - - - - - -
Singapore 25.May.09 1.029 48.0 64 99.95 >100 0.05 70 2180 35.7 4.07 -

Singapore 22.Jun.09 - - 61 - - - - - - - -

Singapore 16.Jul.09 - - 62 - - - - - - - -

Singapore 25.Aug.09 1.040 47.2 63 99.95 >100 0.05 68 2430 37.1 3.89 -

Singapore 23.Sep.09 - - 64 - - - - - - - -

Singapore 28.0ct.09 - - 63 - - - - - - - -

Singapore 16.Nov.09 1.035 47.2 63 99.90 >100 0.05 67 2510 35.6 4.44 -

Singapore 10.Dec.09 - - 64 - - - - - - - -

Singapore 21.Jan.10 - - 65 - - - - - - - -

Singapore 19.Feb.10 1.034 46.4 63 99.95 >100 0.05 63 2480 35.3 4.28 -

Singapore 17.Mar.10 - - 64 - - - - - - - -

Singapore 20.Apr.10 - - 61 - - - - - - - -

Singapore 24.May.10 1.034 47.0 63 - >100 0.05 62 2450 35.0 411 -

Singapore 23.Jun.10 - - 60 - - - - - - - -

Singapore 26.Jul.10 - - 60 - - - - - - - -

Singapore 30.Aug.10 1.034 47.2 64 99.95 >100 0.05 63 2360 37.4 4.58 -

Singapore 28.Sep.10 - - 65 - - - - - - - -

Singapore 25.0ct.10 - - 64 - - - - - - - -

Singapore 8.Nov.10 1.023 48.0 62 99.95 >100 0.05 61 2350 38.5 451 -

Singapore 22.Dec.10 - - 63 - - - - - - - -

Singapore 24Jan.11 - - 62 - - - - - - - -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility | Loss on Heating| Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C
Singapore 23.Feb.11 1.037 47.4 63 99.95 >100 0.05 60 2570 39.9 4.47 -
Singapore 16.Mar.11 - - 63 - - - - - - - -
Singapore 11.Apr.11 - - 62 - - - - - - - -
Singapore 16.May.11 1.042 47.6 63 99.95 >100 0.05 62 2540 39.4 451 -
Singapore 13.Jun.11 - - 63 - - - - - - - -
Singapore 22.Jul.11 - - 63 - - - - - - - -
Singapore 24.Aug.11 1.030 47.8 63 99.70 >100 0.05 62 2310 37.1 4.26 -
Singapore 28.Sep.11 - - 63 - - - - - - - -
Singapore 26.0ct.11 - - 65 - - - - - - - -
Singapore 23.Nov.11 1.030 47.6 63 99.80 >100 0.05 59 2290 37.3 4.44 -
Singapore 23.Dec.11 - - 62 - - - - - - - -
Singapore 19.Jan.12 - - 64 - - - - - - - -
Singapore 21.Feb.12 1.030 47.2 62 - - 0.05 63 2347 375 4.37 -
Singapore 21.Mar.12 - - 61 - - - - - - - -
Pioneer Asphalts Shell Singapore 25.Mar.09 - - 63 - - - - - - - -
(Hong Kong) Ltd. 60 /70 pen. Singapore 23.Apr.09 - - 64 - - - - - - - -
Singapore 8.May.09 1.022 47.2 67 99.75 >100 0.05 61 2430 36.4 4.02 -
Singapore 24.Jun.09 - - 63 - - - - - - - -
Singapore 2.Jul.09 - - 66 - - - - - - - -
Singapore 24.Aug.09 1.041 47.2 61 99.70 >100 0.05 59 2340 37.9 421 -
Singapore 16.Sep.09 - - *58 - - - - - - - -
Singapore 22.0ct.09 - - *59 - - - - - - - -
Singapore 16.Nov.09 1.031 48.4 60 99.75 >100 0.05 60 2430 34.2 414 -
Singapore 8.Dec.09 - - 60 - - - - - - - -
Singapore 13.Jan.10 - - 60 - - - - - - - -
Singapore 23.Feb.10 1.028 48.2 61 99.95 >100 0.05 59 2540 37.0 4.35 -
Singapore 18.Mar.10 - - 61 - - - - - - - -
Singapore 20.Apr.10 - - 60 - - - - - - - -
Singapore 12.May.10 1.033 49.2 *59 - >100 0.05 59 2701 36.8 4.47 -
Singapore 21.Jun.10 - - 61 - - - - - - - -
Singapore 27.Jul.10 - - 63 - - - - - - - -
Singapore 24.Aug.10 1.050 47.2 62 99.95 >100 0.05 65 2420 39.3 4.45 -
Singapore 24.Sep.10 - - 62 - - - - - - - -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility | Loss on Heating| Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C

Singapore 27.0ct.10 - - 60 - - - - - - - -

Singapore 26.Nov.10 1.040 47.2 61 99.95 >100 0.05 62 2450 39.8 4.42 -

Singapore 15.Dec.10 - - 60 - - - - - - - -

Singapore 25.Jan.11 - - 60 - - - - - - - -

Singapore 24.Feb.11 1.042 47.4 61 99.95 >100 0.05 61 2550 39.7 4.65 -

Singapore 22.Mar.11 - - 63 - - - - - - - -

Singapore 8.Apr.11 - - 60 - - - - - - - -

Singapore 25.May.11 1.037 47.6 61 99.95 >100 0.05 61 2520 38.9 4.76 -

Singapore 21.Jun.11 - - 61 - - - - - - - -

Singapore 14.Jul.11 - - 62 - - - - - - - -

Singapore 12.Aug.11 1.032 48.2 60 99.20 >100 0.05 70 2600 39.2 4.47 -

Singapore 19.Sep.11 - - 60 - - - - - - - -

Singapore 13.0ct.11 - - 60 - - - - - - - -

Singapore 9.Nov.11 1.032 47.2 61 99.95 >100 0.05 67 2300 36.3 413 -

Singapore 6.Dec.11 - - 61 - - - - - - - -

Singapore 10.Jan.12 - - 62 - - - - - - - -

Singapore 3.Feb.12 1.031 47.6 60 99.75 - 0.05 65 2350 36.8 4.20 -

Singapore 16.Mar.12 - - 60 - - - - - - - -

K. Wah Asphalt Ltd Shell Singapore 17.Mar.09 - - 61 - - - - - - - -
60 /70 pen. Singapore 7.Apr.09 - - *59 - - - - - - - -
Singapore 25.May.09 1.030 47.8 66 99.90 >100 0.05 68 2310 31.6 411 -

Singapore 24.Jun.09 - - 62 - - - - - - - -

Singapore 9.Jul.09 - - 62 - - - - - - - -

Singapore 6.Aug.09 1.035 47.2 63 99.95 >100 0.05 67 2330 37.7 431 -

Singapore 9.Sep.09 - - 61 - - - - - - - -

Singapore 19.0ct.09 - - 60 - - - - - - - -

Singapore 13.Nov.09 1.035 47.8 62 99.95 >100 0.05 68 2420 36.7 451 -

Singapore 7.Dec.09 - - 61 - - - - - - - -

Singapore 6.Jan.10 - - 60 - - - - - - - -

Singapore 22.Feb.10 1.027 47.8 62 99.95 >100 0.05 63 2420 375 4.48 -

Singapore 17.Mar.10 - - 61 - - - - - - - -

Singapore 26.Apr.10 - - 60 - - - - - - - -

Singapore 5.May.10 1.044 47.8 60 99.95 >100 0.05 62 2430 385 4.39 -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility | Loss on Heating| Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C

Singapore 21.Jun.10 - - 61 - - - - - - - -

Singapore 9.Jul.10 - - 64 - - - - - - - -

Singapore 25.Aug.10 1.035 47.8 62 99.95 >100 0.05 64 2500 40.0 4.69 -

Singapore 21.Sep.10 - - 62 - - - - - - - -

Singapore 20.0ct.10 - - 60 - - - - - - - -

Singapore 26.Nov.10 1.034 47.2 60 99.95 >100 0.05 60 2770 43.4 4.83 -

Singapore 15.Dec.10 - - 60 - - - - - - - -

Singapore 17.Jan.11 - - 60 - - - - - - - -

Singapore 18.Feb.11 1.046 48.4 60 99.95 >100 0.05 62 2530 40.9 4.85 -

Singapore 21.Mar.11 - - 60 - - - - - - - -

Singapore 11.Apr.11 - - 60 - - - - - - - -

Singapore 11.May.11 1.036 47.6 61 99.95 >100 0.05 62 2500 38.8 4.35 -

Singapore 14.Jun.11 - - 61 - - - - - - - -

Singapore 8.Jul.11 - - 62 - - - - - - - -

Singapore 18.Aug.11 1.036 47.8 60 99.85 >100 0.05 58 2610 39.8 4.68 -

Singapore 20.Sep.11 - - 60 - - - - - - - -

Singapore 10.0ct.11 - - 61 - - - - - - - -

Singapore 8.Nov.11 1.029 47.4 61 99.90 >100 0.05 61 2330 37.1 417 -

Singapore 2.Dec.11 - - 60 - - - - - - - -

Singapore 6.Jan.12 - - 60 - - - - - - - -

Singapore 16.Feb.12 1.030 47.8 61 - - 0.05 67 2298 37.3 4.29 -

Singapore 16.Mar.12 - - 60 - - - - - - - -
Asphalt Surfaces Shell Singapore - - - - - - - - - - - Under Maintenance
(Int'l) Ltd 60 /70 pen. Singapore - - - - - - - - - - - Under Maintenance
Singapore - - - - - - - - - - - Under Maintenance|

Anderson Asphalt Ltd Shell Singapore 19.Mar.09 - - 63 - - - - - - - -

60/ 70 pen. Singapore 15.Apr.09 - - 63 - - - - - - - -

Singapore 14.May.09 1.035 47.6 66 99.95 >100 0.05 62 2200 35.9 4.06 -

Singapore 23.Jun.09 - - 65 - - - - - - - -

Singapore 10.Jul.09 - - 63 - - - - - - - -

Singapore 17.Aug.09 1.039 47.0 *59 99.90 >100 0.05 61 2390 37.8 4.22 -

Singapore 16.Sep.09 - - 60 - - - - - - - -

Singapore 7.0ct.09 - - 60 - - - - - - - -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility | Loss on Heating| Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C

Singapore 5.Nov.09 1.037 48.2 60 99.90 >100 0.05 60 2380 37.6 4.20 -

Singapore 11.Dec.09 - - 60 - - - - - - - -

Singapore 7.Jan.10 - - 63 - - - - - - - -

Singapore 9.Feb.10 1.032 47.8 60 99.95 >100 0.05 58 2480 40.1 3.81 -

Singapore 5.Mar.10 - - 61 - - - - - - - -

Singapore 13.Apr.10 - - *58 - - - - - - - -

Singapore 13.May.10 1.035 48.2 60 - >100 0.05 62 2490 38.8 434 -

Singapore 24.Jun.10 - - 61 - - - - - - - -

Singapore 16.Jul.10 - - 63 - - - - - - - -

Singapore 20.Aug.10 1.036 46.6 60 99.95 >100 0.05 67 2240 39.6 452 -

Singapore 24.Sep.10 - - 61 - - - - - - - -

Singapore 21.0ct.10 - - 60 - - - - - - - -

Singapore 11.Nov.10 1.042 47.0 61 99.90 >100 0.05 64 2420 38.9 453 -

Singapore 23.Dec.10 - - 60 - - - - - - - -

Singapore 14.Jan.11 - - 62 - - - - - - - -

Singapore 17.Feb.11 1.032 47.0 60 99.95 >100 0.05 62 2570 42.8 4.83 -

Singapore 17.Mar.11 - - 60 - - - - - - - -

Singapore 26.Apr.11 - - 60 - - - - - - - -

Singapore 24.May.11 1.047 47.6 62 99.90 >100 0.05 61 2440 42.6 459 -

Singapore 23.Jun.11 - - 62 - - - - - - - -

Singapore 13.Jul.11 - - 60 - - - - - - - -

Singapore 17.Aug.11 1.028 47.8 61 99.85 >100 0.05 64 2550 38.7 457 -

Singapore 22.Sep.11 - - 60 - - - - - - - -

Singapore 13.0ct.11 - - 61 - - - - - - - -

Singapore 16.Nov.11 1.031 47.4 61 99.90 >100 0.05 59 2470 37.8 431 -

Singapore 7.Dec.11 - - 61 - - - - - - - -

Singapore 19.Jan.12 - - 60 - - - - - - - -

Singapore 7.Feb.12 1.030 48.4 61 99.60 - 0.05 59 2540 38.0 4.56 -

Singapore 21.Mar.12 - - 60 - - - - - - - -

China Shipping HaiSheng HaiSheng China 20.Mar.09 - - 64 - - - - - - - -
Asphalt Co. Ltd, Shenzhen | 60/ 70 pen. China 20.Apr.09 - - 64 - - - - - - - -
China 7.May.09 1.031 46.4 66 99.90 >100 0.05 68 2160 32.6 381 -

China 17.Jun.09 - - 66 - - - - - - - -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility | Loss on Heating| Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C
China 24.Jul.09 - - 67 - - - - - - - -
China 24.Aug.09 1.043 48.0 65 99.95 >100 0.05 63 2160 32.6 3.97 -
China 25.5ep.09 - - 64 - - - - - - - -
China 22.0ct.09 - - 65 - - - - - - - -
China 25.Nov.09 1.034 47.8 66 99.95 >100 0.05 62 2150 33.0 4.08 -
China 16.Dec.09 - - 62 - - - - - - - -
China 28.Jan.10 - - 64 - - - - - - - -
China 3.Feb.10 1.042 47.8 65 99.95 >100 0.05 63 2130 38.7 4.00 -
Chi No sample obtained|

ina for March 2010

China . . . . . . . . . . . No sample obtained
for Aoril 2010
China 6.May.10 1.032 48.2 64 99.95 >100 0.05 61 2200 38.3 4.04 -
China 8.Jun.10 - - 62 - - - - - - - -
China 29.Jul.10 - - 64 - - - - - - - -
China 23.Aug.10 1.043 47.0 64 99.95 >100 0.05 64 2150 375 4.20 -
China 20.Sep.10 - - 64 - - - - - - - -
China 14.0ct.10 - - 66 - - - - - - - -
China 24.Nov.10 1.032 47.4 63 99.95 >100 0.05 63 2130 38.4 414 -
China 29.Dec.10 - - 62 - - - - - - - -

. No sample obtained|
China - - - - - - - - o - - for Januarv 2011
China 15.Feb.11 1.038 47.2 63 99.95 >100 0.05 65 2090 35.6 3.98 -

Chi No sample obtained

ina for March 2011
China . . . . . . . . . . . No sample obtained

for April 2011
Taihe Asphalt Co. Ltd. Taihe China 6.May.11 1.035 47.6 63 99.95 >100 0.05 67 2130 34.9 4.20 -
Dongguan, China 60/ 70 pen. China Noff)in}s:;gtgi'lned
China 15.Jul.11 - - 62 - - - - - - - -
China 2.Aug.11 1.038 47.2 62 99.75 >100 0.05 58 2150 35.9 413 -
China 6.Sep.11 - - 65 - - - - - - - -
China 6.0ct.11 - - 63 - - - - - - - -
China 16.Nov.11 1.037 47.6 62 99.80 >100 0.05 66 2330 36.1 421 -
China 5.Dec.11 - - 61 - - - - - - - -
China 3Jan.12 - - 62 - - - - - - - -
China 9.Feb.12 1.030 47.4 62 - - 0.05 58 2374 37.4 4.30 -
China 13.Mar.12 - - 62 - - - - - - - -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility | Loss on Heating| Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C
Hong Kong Asphalt HaiSheng China 20.Mar.09 - - *58 - - - - - - - -
(Green) Limited 60 /70 pen. China 20.Apr.09 - - *58 - - - - - - - -
China 7.May.09 1.042 47.0 63 99.95 >100 0.05 57 2260 36.3 414 -
China 3.Jun.09 - - 66 - - - - - - - -
China 2.Jul.09 - - 64 - - - - - - - -
China 3.Aug.09 1.035 47.2 60 99.95 >100 0.05 62 2160 34.2 3.74 -
China 7.Sep.09 - - *59 - - - - - - - -
China 22.0ct.09 - - 61 - - - - - - - -
China 25.Nov.09 1.035 47.6 61 99.95 >100 0.05 61 2250 36.8 451 -
China 21.Dec.09 - - 60 - - - - - - - -
China 15.Jan.10 - - 61 - - - - - - - -
China 11.Feb.10 1.036 48.8 60 99.90 >100 0.05 62 2820 40.0 418 -
China 1.Mar.10 - - 62 - - - - - - - -
China 7.Apr.10 - - 62 - - - - - - - -
China 4.May.10 1.033 47.8 60 99.95 >100 0.05 57 2460 35.1 452 -
China 8.Jun.10 - - 60 - - - - - - - -
China 5.Jul.10 - - 61 - - - - - - - -
China 16.Aug.10 1.040 48.2 *58 99.90 >100 0.05 67 2130 40.0 4.46 -
China 20.Sep.10 - - *59 - - - - - - - -
China 12.0ct.10 - - 61 - - - - - - - -
China 3.Nov.10 1.022 48.0 60 99.95 >100 0.05 65 2310 37.1 4.30 -
China 3.Dec.10 - - 60 - - - - - - - -
China 20.Jan.11 - - 62 - - - - - - - -
China 22.Feb.11 1.034 47.8 60 99.95 >100 0.05 62 2510 38.6 4.73 -
China 18.Mar.11 - - 60 - - - - - - - -
China 4.Apr.11 - - 63 - - - - - - - -
Taihe China 20.May.11 1.036 47.8 61 99.95 >100 0.05 62 2320 37.1 4.26 -
60 /70 pen. China 3.Jun.11 - - 61 - - - - - - - -
China 7.Jul.11 - - 61 - - - - - - - -
China 9.Aug.11 1.037 47.8 63 99.85 >100 0.05 65 2280 37.0 4.37 -
China 6.Sep.11 - - 64 - - - - - - - -
China 6.0ct.11 - - 62 - - - - - - - -
China 16.Nov.11 1.037 47.6 61 99.75 >100 0.05 67 2280 34.8 4.02 -




Scope of Test
Mixing Plant/Depot Source / Imported Sampling Specific Softening | Penetration | Solubility Ductility | Loss on Heating| Retained Viscosity ( poises ) Remarks
Grade from Date Gravity Point at 25°C by Mass at 25°C by Mass Penetration
at 25°C (°C) (0.1mm) (%) (cm) (%) (%) 60°C | 100°C | 135°C
China 5.Dec.11 - - 60 - - - - - - - -
China 3Jan.12 - - 60 - - - - - - - -
China 9.Feb.12 1.040 47.6 61 99.80 - 0.00 69 2410 34.4 4.61 -
China 13.Mar.12 - - 60 - - - - - - - -
General Specification (2006) - >44 & <55| 60 - 70 - - - - - - -
ASTM (D946) - - 60 - 70 >09 >100 - >52 - - -
Specified ranges for bitumen graded 60 - 70 pen.

Test Methods
Specific Gravity : ASTM D3289-85 (Reapproved 1990) Viscosity : ASTM D2171-94 Retained Penetration ( Thin Film Oven ) : ASTM D1754-97 Ductility : ASTM D113-86 (Reapproved 1992)
Solubility : BS 2000: Part 47 : 1983 Penetration : ASTM D5-95 Softening Point : BS 2000: Part 58 : 1993 Loss on Heating : BS 2000 : Part 45 : 1993

Note: * Fail to comply with GS



[T HIGHWAYS DEPARTMENT

Research & Development Division

POLYMER MODIFIED BITUMEN (Performance Grade PG76) TEST SUMMARY

October 2009 - March 2012

Scope of Test
Mixing Plant/Depot Source / Imported Sampling Viscosity Dynamic Shear Rheometer Flash Point Remark
Grade from Date (Pa.S) (kPa) (°C)
135°C 76 °C unaged | 76 °C after RTFO
Pioneer Asphalts Shell Singapore/China | 19.0ct.09 - 1.23 *1.81 - -
(Hong Kong) Ltd. PG76 Singapore/China | 13.Nov.09 - 1.34 *2.12 - -
at Anderson Road Singapore/China | 8.Dec.09 - 1.31 *2.15 - -
Singapore/China | 28.Jan.10 2.838 1.33 *2.02 - -
Singapore/China | 23.Feb.10 2.025 1.16 2.63 - -
China 18.Mar.10 2.226 141 245 - -
Singapore 20.Apr.10 2112 2.00 2.69 - -
Singapore 12.May.10 2.112 1.44 232 - -
Singapore 18.Jun.10 1.837 1.67 2.29 - -
Singapore 27.0ul.10 1.850 1.50 2317 - -
Singapore 24.Aug.10 2.213 1.85 2.64 - -
Singapore 24.Sep.10 2.450 2.13 244 - -
Singapore 27.0ct.10 *3.85 2.40 429 - -
Singapore 26.Nov.10 *4.48 291 3.74 - -
Singapore 15.Dec.10 2.200 1.80 2.30 - -
Singapore 25.Jan.11 2.400 2.01 322 - -
Singapore 24.Feb.11 2.683 1.90 2.69 - -
Singapore 22.Mar.11 1.894 1.56 3.05 - -
Singapore 27.Apr.11 1.628 1.40 2.28 - -
Singapore 25.May.11 1.519 1.17 2.50 >230 -
Singapore 21.Jun.11 1.781 1.54 247 >230 -
Singapore 14.Jul.11 1712 - - >230 -
Singapore 12.Aug.11 2.050 2.05 3.77 >230 -
Singapore Sep 2011 - - - - ;\:: gigzﬁg;tazigff
Singapore 13.0ct.11 2.088 - - >230 -
Singapore 9.Nov.11 1.904 - - >230 -
Singapore 6.Dec.11 2.491 3.49 4.63 >230 -
Singapore 10.Jan.12 2.078 181 2.42 >230 -
Singapore 3.Feb.12 1.642 1.50 2.85 >230 -
Singapore 16.Mar.12 2.041 2.42 291 >230 -
K. Wah Asphalt Shell Singapore/China | 19.0ct.09 - 145 226 - -
at Anderson Road PG76 Singapore/China | 13.Nov.09 - 1.53 2.23 - -
Singapore/China | 14.Dec.09 -- 1.32 2.28 - -
Singapore/China 6.Jan.10 2.850 1.36 *1.88 - -
Singapore/China | 22.Feb.10 2.650 1.56 3.10 - -
China 17.Mar.10 2.513 1.45 2.24 - -
Singapore 27.Apr.10 2.463 1.51 225 - -
Singapore 5.May.10 2.563 147 246 - -
Singapore 21.Jun.10 1.938 1.53 2.36 - -
Singapore 9.Jul.10 1.850 141 *2.02 - -
China 25.Aug.10 1.987 1.64 243 - -
Singapore 21.Sep.10 2.326 1.74 2.65 - -
Singapore 20.0ct.10 2.388 1.86 2.64 - -
Singapore 26.Nov.10 2.450 1.80 2.80 - -
Singapore 15.Dec.10 2.525 1.68 2.73 - -
Singapore 17.Jan.11 2.286 1.67 2.89 - -
Singapore 18.Feb.11 2.317 1.63 247 - -
Singapore 21.Mar.11 2.393 2.00 2.61 - -
Singapore 11.Apr.11 2.460 2.07 2.81 - -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Viscosity Dynamic Shear Rheometer Flash Point Remark
Grade from Date (Pa.S) (kPa) (°C)
135°C 76 °C unaged | 76 °C after RTFO

Singapore 11.May.11 2.313 1.91 292 >230 -

Singapore 14.Jun.11 2.187 1.65 3.44 >230 -

Singapore 8.Jul.11 2.276 - - >230 -

Singapore 18.Aug.11 2.278 - - >230 -

Singapore 20.Sep.11 2.067 - - >230 -

Singapore 10.0ct.11 2.313 -- -- >230 -

Singapore 8.Nov.11 1.876 - - >230 -

Singapore 2.Dec.11 1.261 1.22 *1.74 >230 -

Singapore 6.Jan.12 2.181 2.18 3.66 >230 -

Singapore 16.Feb.12 2.129 -- -- >230 -

Singapore 16.Mar.12 1.850 1.84 3.78 >230 -
Asphalt Surfaces Shell Singapore - - - - - Under Maintenance
(International) Ltd. PG76 Singapore/China - - - - - Under Maintenance
at Tsing Yi Singapore/China -- -- -- -- -- Under Maintenance

Anderson Asphalt Limited Shell Singapore/China |  7.0ct.09 - 1.64 2.76 - -

at Lam Tei PG76 Singapore/China | 5.Nov.09 - 1.31 232 - -

Singapore/China | 11.Dec.09 - 1.02 *1.56 - -

Singapore/China 7.Jan.10 1.925 1.29 *1.86 - -

Singapore/China | 9.Feb.10 1.913 1.81 2.96 - -

Singapore/China | 5.Mar.10 1.413 1.22 *2.00 - -

Singapore 13.Apr.10 1.788 1.05 *1.76 - -

Singapore 13.May.10 2.263 1.96 3.00 - -

Singapore 24.Jun.10 1.862 1.12 *1.87 - -

China 19.Jul.10 1.875 1.44 *2.03 - -

Singapore 20.Aug.10 2.063 1.96 2.40 - -

Singapore 20.Sep.10 2.550 1.97 2.89 - -

China 21.0ct.10 *3.100 2.03 2.94 - -

Singapore 18.Nov.10 2.469 2.27 3.11 - -

China 23.Dec.10 2.388 2.57 297 - -

Singapore 21.Jan.11 2.150 2.11 2.69 - -

Singapore 23.Feb.11 2.163 2.05 2.39 - -

Singapore 17.Mar.11 2.396 2.06 2.58 - -

Singapore 26.Apr.11 2.283 2.09 242 -- --

Singapore 30.May.11 2.382 2.05 2.64 >230 -

Singapore 23.Jun.11 2.166 - - >230 -

Singapore 13.Jul.11 2.179 -- -- >230 -

Singapore 17.Aug.11 2.145 - - >230 -

Singapore 22.Sep.11 2.381 - - >230 -

Singapore 13.0ct.11 2.513 - - >230 -

Singapore 16.Nov.11 2.138 2.20 3.38 >230 -

Singapore 7.Dec.11 2.042 - - >230 -

Singapore 19.Jan.12 1.981 2.37 3.45 >230 -

Singapore 7.Feb.12 1.955 241 3.27 >230 -

Singapore 21.Mar.12 1.712 2.07 3.39 >230 -

Hong Kong Asphalt (Green) HaiSheng China 16.0ct.09 - 6.55 10.05 - -

Limited PG76 China 16.Aug.10 *56.700 53.90 54.7 - -

at Lung Kwu Sheung Tan China 8.Sep.10 *78.000 -- -- - -

China 8.5ep.10 *60.730 -- -- - -

China 8.5ep.10 *78.270 -- -- - -

Shell Singapore 12.0ct.10 *3.665 217 2.99 - -

PG76 Singapore 21.0ct.10 *3.733 2.04 3.14 - -

Singapore 21.0ct.10 *3.759 233 3.22 - -

Singapore 3.Nov.10 *4.269 2.18 3.12 - -

Singapore 3.Dec.10 2.150 1.65 2.32 - -

Singapore 27.Jan.11 2.625 1.91 2.69 - -

Singapore 22.Feb.11 2.483 1.70 2.62 - -

Singapore 25.Mar.11 2.912 2.25 2.76 - -

Singapore 10.Apr.11 2.874 2.24 3.30 - -

Taihe China 20.May.11 2412 1.83 2.74 >230 -




Scope of Test

Mixing Plant/Depot Source / Imported Sampling Viscosity Dynamic Shear Rheometer Flash Point Remark
Grade from Date (Pa.S) (kPa) (°C)
135°C 76 °C unaged | 76 °C after RTFO

PG76 China 3.Jun.11 2,511 1.98 246 >230 -
China 7.Jul.11 2.729 - - 5230 .
China 9.Aug.11 1.543 - - >230 -
China 6.Sep.11 1.781 - - >230 -
China 6.0ct.11 1515 1.16 *1.58 5230 -
China 16.Nov.11 1.356 *0.91 *1.39 5230 .
China 5.Dec.11 1.394 1.19 *2.03 >230 -
China 3.Jan.12 2,071 1.84 3.09 >230 .
China 9.Feb.12 2.163 - - >230 -
China 13.Mar.12 2.367 2.10 3.30 >230 -

AASHTO M320 Maximum 3.000| Minimum 1.00 Minimum 2.20 Minimum 230

Specified requirement for PG76 grade bitumen

Test Methods

Viscosity : AASHTO T316-06

Note: * Fail to comply with GS

Dynamic Shear Rheometer : AASHTO T315-09

Flash Point : AASHTO T48-06




mus HIGHWAYS DEPARTMENT

'n‘ Research & Development Division

AGGREGATE TEST SUMMARY

February 2009 to March 2012

Mixing Plant/ Sampling Crushed rock filler Hydrated Lime Aggregate size (mm)
Company Quarry date . . 375 28 20 14 10 5 375 28 20 14 10 5 375 28 20 14 10 5 375 20 10 14
X (BS sieve, mm) . (BS sieve, mm)
Relative Relative -28 -20 -14 -10 -5 -0.075 | -28 -20 -14 -10 H -0075 | -28 -20 -14 -10 H -0.075 -10
density density
118 0.6 0.3 0.075 118 0.6 0.3 0.075 Water absorption (%) Oven dried density Apparent density Flakiness index (% ) 10% fines value (kN)
Anderson Asphalt| Lam Tei
Ltd Quarry 26-Feb-09 2.63 - 100.0 | 99.4 734 2.28 - 100.0 | 99.7 95.0 0.40 0.40 0.40 0.50 0.50 0.20 2.62 261 261 2.61 261 2.62 2.64 2.64 2.64 2.64 2.64 2.63 12 1 3 170
14-May-09 2.64 - 100.0 | 98.9 712 2.40 - 100.0 | 99.6 90.4 0.40 0.40 0.50 0.50 0.60 0.40 2.61 261 261 2.61 2.60 2.63 2.64 2.64 2.64 2.64 2.65 2.66 10 20 21 150
10-Jul-09 2.64 - 100.0 | 99.5 83.4 2.39 - 100.0 | 99.8 87.2 0.40 0.40 0.40 0.50 0.60 0.40 2.61 261 261 2.61 261 2.62 2.64 2.64 2.64 2.64 2.65 2.65 18 15 14 190
7-Oct-09 2.62 - *99.7 | 99.2 89.5 2.24 - 100.0 | 99.3 88.0 0.40 0.40 0.50 0.50 0.60 0.50 2.61 261 261 2.61 261 2.61 2.64 2.64 2.64 2.64 2.65 2.65 14 18 19 200
5-Nov-09 - - #100.0 | #99.4 | #86.5 - - - - - - - - - - - - - - - - - - - - - - - - - - -
7-Jan-10 2.61 - 100.0 | 99.5 86.5 241 - 100.0 | 99.5 86.5 0.40 0.40 0.50 0.50 0.60 0.50 2.61 261 261 2.61 261 2.61 2.64 2.64 2.64 2.64 2.65 2.65 15 19 8 180
13-Apr-10 2.62 - 100.0 | 100.0 | 89.0 2.47 - 100.0 | 995 83.0 0.40 0.40 0.50 0.50 0.60 0.50 2.62 2.62 261 2.61 2.60 2.61 2.65 2.65 2.65 2.65 2.64 2.64 13 20 8 170
16-Jul-10 2.61 - 100.0 | 99.5 87.0 241 - 100.0 | 99.5 85.5 0.40 0.40 0.50 0.50 0.50 0.50 2.62 261 2.62 2.61 2.62 2.61 2.64 2.64 2.65 2.65 2.65 2.65 16 17 8 180
21-Oct-10 2.64 - 100.0 | 99.0 80.5 240 - 100.0 | 100.0 | 86.0 0.40 0.40 0.50 0.50 0.60 0.30 2.61 261 2.61 2.61 2.61 2.63 2.64 2.64 2.64 2.64 2.65 2.66 20 10 28 160
14-Jan-11 2.59 - 100.0 | 99.5 825 2.61 - 100.0 | 100.0 | 745 0.40 0.40 0.50 0.50 0.60 0.50 2.62 261 261 2.60 2.60 2.61 2.65 2.64 2.64 2.64 2.64 2.65 24 15 21 200
28-Feb-11 - - - - - 2.44 - 100.0 | 100.0 | 815 - - - - - - - - - - - - - - - - - - - - - -
15-Apr-11 2.63 - 100.0 | 99.5 82.0 2.36 - 100.0 | 99.5 83.5 0.30 0.30 0.30 0.40 0.40 0.50 2.62 2.62 2.62 2.62 2.62 2.62 2.64 2.64 2.64 2.65 2.65 2.65 19 14 29 230
7-Jul-11 2.62 - 100.0 | 99.5 82.0 253 - 100.0 | 99.5 78.0 0.50 0.50 0.40 0.50 0.50 0.50 2.60 261 2.61 2.61 2.61 2.62 2.63 2.64 2.64 2.64 2.64 2.65 23 16 27 160
13-Oct-11 2.64 - 100.0 | 99.5 83.0 231 - 100.0 | 100.0 | 975 0.40 0.40 0.50 0.60 0.70 0.70 2.63 2.62 2.62 2.62 2.62 2.59 2.65 2.65 2.65 2.66 2.67 2.64 20 15 29 200
12-Jan-12 252 - 100.0 | 99.0 85.5 241 - 100.0 | 98.0 76.0 0.40 0.50 0.50 0.50 0.50 0.70 2.62 2.63 2.64 2.65 2.64 253 2.65 2.66 2.68 2.68 2.68 2,57 24 9 30 200
Aspahlt Surfaces | Hong Da
(Int'l) Ltd. Quarry - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pioneer Asphalts | KWP Quarry .
(Hong Kong) Ltd.| - Volcanic 3-Feb-09 2.60 - 100.0 | 99.7 823 242 - 100.0 | 99.4 84.0 0.30 0.40 0.40 0.50 0.50 0.40 2.64 2.64 2.64 2.64 2.63 2.63 2.66 2.66 2.67 2.67 2.66 2.66 15 9 32 350
27-Feb-09 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - #28 -
8-May-09 2.62 - 100.0 | 98.9 774 244 - 100.0 | 98.4 85.5 0.30 0.30 0.40 0.40 0.50 0.50 2.64 2.64 2.64 2.63 2.62 2.62 2.66 2.66 2.66 2.66 2.66 2.65 14 15 19 300
2-Jul-09 2.62 - 100.0 | 98.6 | *66.5 2.37 - 100.0 | 99.7 86.2 0.30 0.30 0.40 0.50 0.60 0.50 2.64 2.63 2.63 2.63 2.62 2.63 2.66 2.66 2.66 2.66 2.66 2.66 11 11 25 310
27-Aug-09 - - #100.0 | #99.9 | #99.8 - - - - - - - - - - - - - - - - - - - - - - - - - - -
22-Oct-09 2.59 - 100.0 | 100.0 | 78.4 2.38 - 100.0 | 100.0 | 846 0.40 0.40 0.50 0.50 0.60 0.60 2.64 2.63 2.63 2.62 2.62 2.60 2.67 2.66 2.66 2.66 2.66 2.65 13 17 27 270
13-Jan-10 2.58 - 100.0 | 100.0 | 86.0 2.36 - 100.0 | 100.0 | 875 0.30 0.40 0.40 0.40 0.50 0.50 2.64 2.64 2.64 2.64 2.63 2.59 2.67 2.66 2.67 2.67 2.66 2.63 13 8 28 360
21-Apr-10 2.63 - 100.0 | 100.0 | 945 2.36 - 100.0 | 100.0 | 89.5 0.30 0.40 0.40 0.50 0.50 0.60 2.64 2.64 2.64 2.63 2.62 2.61 2.66 2.67 2.66 2.67 2.66 2.65 13 11 *31 350
26-May-10 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - #29 -




Mixing Plant/ Sampling Crushed rock filler Hydrated Lime Aggregate size (mm)
Company Quarry date 375 28 20 14 10 5 375 28 20 14 10 5] 375 28 20 14 10 5] 375 20 10 14
(BS sieve, mm) (BS sieve, mm)
Relative Relative -28 -20 -14 -10 -5 -0.075 | -28 -20 -14 -10 -5 -0.075 | -28 -20 -14 -10 -5 -0.075 -10
density density
1.18 0.6 0.3 0.075 1.18 0.6 0.3 0.075 Water absorption (%) Oven dried density Apparent density Flakiness index (%) 10% fines value (kN)
27-Jul-10 2.64 - 100.0 | 100.0 | 89.5 240 - 100.0 | 100.0 | 895 0.30 0.40 0.40 0.50 0.50 0.50 2.65 2.64 2.65 2.64 2.64 2.62 2.67 2.67 2.68 2.68 2.68 2.66 18 12 *38 350
27-Oct-10 2.61 - 100.0 | 100.0 | 835 2.39 - 100.0 | 100.0 | 85.0 0.30 0.30 0.40 0.50 0.70 0.60 2.63 2.63 2.64 2.63 2.61 2.59 2.65 2.66 2.66 2.66 2.66 2.63 14 14 29 240
13-Jan-11 2.61 - 100.0 | 100.0 | 895 2.36 - 100.0 | 100.0 | 85.0 0.40 0.50 0.50 0.50 0.40 0.50 2.64 2.63 2.64 2.64 2.63 2.62 2.67 2.67 2.67 2.67 2.66 2.65 14 10 22 320
8-Apr-11 2.61 - 100.0 | 100.0 | 94.0 2.37 - 100.0 | 99.5 845 0.30 0.40 0.40 0.40 0.40 0.40 2.65 2.64 2.64 2.65 2.64 2.63 2.67 2.67 2.67 2.67 2.67 2.66 14 13 22 280
21-Jul-11 2.62 - 100.0 | 99.5 82.0 2.38 - 100.0 | 100.0 | 88.0 0.30 0.40 0.40 0.40 0.50 0.70 2.64 2.64 2.64 2.64 2.63 2.62 2.67 2.66 2.67 2.67 2.67 2.67 9 10 21 330
13-Oct-11 2.62 - 100.0 | 100.0 | 755 231 - 100.0 | 99.5 86.0 0.40 0.40 0.40 0.40 0.40 0.60 2.64 2.65 2.64 2.65 2.63 2.61 2.67 2.67 2.67 2.68 2.66 2.65 17 12 20 330
10-Jan-12 2.61 - 100.0 | 100.0 | 72.0 2.37 - 100.0 | 100.0 | 76.0 0.40 0.40 0.40 0.50 0.60 0.80 2.64 2.63 2.64 2.63 2.63 2.58 2.67 2.66 2.66 2.66 2.67 2.64 12 14 18 280
KWP Quarry

~ Granite | 3-Feb-09 - - - - - - - - - - - - - - - | o040 | - - - - - | 260 | - - - - - | 262 - - - -

8-May-09 - - - - - - - - - - - - - - - |os0 | - - - - - | 260 | - - - - ~ | 263 - - - -

2-Jul-09 - - - - - - - - - - - - - - - | 040 | - - - - - | 260 | - - - - —- | 263 - - - -

22-0ct-09 - - - - - - - - - - - - - - - |os0 | - - - - - | 258 | - - - - - | 262 - - - -

13-Jan-10 - - - - - - - - - - - - - - - | o060 | - - - - - 261 | - - - - ~ | 265 - - - -

21-Apr-10 - - - - - - - - - - - - - - - | os0 | - - - - - | 258 | - - - - ~ | 263 - - - -

27-3ul-10 - - - - - - - - - - - - - - - | os0 | - - - - - 261 | - - - - ~ | 265 - - - -

27-0ct-10 - - - - - - - - - - - - - - - o | - - - - - | 256 | - - - - - | 261 - - - -

13-Jan-11 - - - - - - - - - - - - - - - | o040 | - - - - - 261 | - - - - - | 264 - - - -

8-Apr-11 - - - - - - - - - - - - - - - |os0 | - - - - - 261 | - - - - ~ | 265 - - - -

21-Jul-11 - - - - - - - - - - - - - - - |oso | - - - - - | 2s7 | - - - - ~ | 263 - - - -

13-Oct-11 - - - - - - - - - - - - - - - |os0 | - - - - - | 260 | - - - - ~ | 264 - - - -

10-Jan-12 - - - - - - - - - - - - - - - | os0 | - - - - - | 283 | - - - - - | 287 - - - -

K. Wah Asphalt | KWP Quarry

Ltd. _Volcanic | 27-Feb-09 2.64 - 100.0 | 100.0 | 99.1 2.40 - 100.0 | 99.9 91.7 0.30 0.40 0.40 0.50 0.60 0.40 2.64 2.63 2.63 2.63 2.62 2.62 2.66 2.66 2.66 2.66 2.66 2.64 14 11 23 250
24-Apr-09 2.63 - 100.0 | 100.0 | 99.3 2.45 - 100.0 | 98.7 83.7 0.30 0.30 0.40 0.40 0.70 0.40 2.64 2.63 2.63 2.63 2.62 2.61 2.66 2.66 2.66 2.66 2.66 2.64 16 13 24 340

9-Jul-09 2.63 - 100.0 | 99.9 99.2 2.37 - 100.0 | 98.9 86.3 0.30 0.40 0.40 0.40 0.50 0.40 2.63 2.63 2.63 2.63 2.63 2.61 2.66 2.66 2.66 2.66 2.66 2.64 11 12 25 300

29-Oct-09 2.62 - 100.0 | 99.9 98.8 2.40 - 100.0 | 99.4 86.1 0.30 0.40 0.50 0.50 0.60 0.60 2.64 2.63 2.63 2.63 261 2.61 2.67 2.67 2.66 2.66 2.66 2.65 12 14 24 280

6-Jan-10 2.61 - 100.0 | 100.0 | 99.0 2.32 - 100.0 | 100.0 | 895 0.30 0.40 0.50 0.50 0.60 0.60 2.64 2.64 2.63 2.63 2.62 2.59 2.66 2.67 2.66 2.67 2.66 2.63 16 16 23 350

26-Apr-10 2.61 - 100.0 | 100.0 | 985 2.39 - 100.0 | 96.5 79.0 0.30 0.40 0.40 0.40 0.50 0.50 2.65 2.64 2.64 2.63 2.62 2.59 2.67 2.67 2.66 2.66 2.66 2,63 20 1 30 360

9-Jul-10 2.61 - 100.0 | 100.0 | 985 241 - 100.0 | 99.5 84.5 0.40 0.40 0.40 0.50 0.50 0.40 2.64 2.64 2.64 2.64 2.63 2.61 2.67 2.66 2.67 2.67 2.66 2.64 9 8 22 350

21-Oct-10 2.63 - 100.0 | 100.0 | 99.5 2.42 - 100.0 | 99.5 80.5 0.40 0.40 0.40 0.50 0.50 0.50 2.64 2.63 2.64 2.63 2.63 2.61 2.66 2.66 2.66 2.66 2.66 2.64 19 8 22 270

19-Jan-11 2.62 - 100.0 | 100.0 | 985 2.40 - 100.0 | 100.0 | 86.0 0.40 0.50 0.50 0.50 0.40 0.60 2.64 2.64 2.64 2.64 2.64 2.63 2.67 2.67 2.67 2.67 2.67 2,67 17 14 23 310

8-Apr-11 2.63 - 100.0 | 100.0 | 99.0 2.38 - 100.0 | 99.5 85.0 0.30 0.30 0.40 0.40 0.40 0.70 2.64 2.64 2.65 2.65 2.64 2.61 2.67 2.67 2.67 2.67 2.67 2.66 15 15 19 300




Mixing Plant/ Sampling Crushed rock filler Hydrated Lime Aggregate size (mm)
Company Quarry date 375 28 20 14 10 5 375 28 20 14 10 5] 375 28 20 14 10 5] 375 20 10 14
i (BS sieve, mm) i (BS sieve, mm)
Relative Relative -28 -20 -14 -10 -5 -0.075 | -28 -20 -14 -10 -5 -0.075 | -28 -20 -14 -10 -5 -0.075 -10
density density
118 0.6 03 0.075 118 0.6 03 0.075 Water absorption (%) Oven dried density Apparent density Flakiness index (% ) 10% fines value (kN)
14-Jul-11 2.63 - 100.0 | 100.0 | 99.0 241 - 100.0 | 99.5 83.5 0.30 0.40 0.50 0.50 0.50 0.70 2.64 2.63 2.63 2.62 2.63 2.63 2.66 2.66 2.66 2.66 2.66 2.68 14 15 17 270
10-Oct-11 2.64 - 100.0 | 99.5 97.5 2.39 - 100.0 | 100.0 | 82.0 0.30 0.40 0.40 0.50 0.50 0.70 2.64 2.65 2.63 2.63 2.63 2.60 2.66 2.68 2.66 2.66 2.67 2.65 19 1 27 290
6-Jan-12 2.61 - 100.0 | 100.0 | 96.5 2.38 - 100.0 | 99.5 86.0 0.40 0.40 0.40 0.50 0.50 0.70 2.64 2.63 2.64 2.64 2.62 2.59 2.67 2.66 2.67 2.67 2.65 2.64 10 13 25 310
Hong Kong Xiu Hui

Asphalt (Green) Quarry 19-Feb-09 2.59 - 100.0 | 99.9 86.0 2.35 - 100.0 | 100.0 | 94.4 0.40 0.50 0.50 0.60 0.70 0.30 2.60 2.60 2.60 2.60 259 2.60 2.63 2.63 2.64 2.64 2.63 2.63 1 17 26 160
Limited 18-May-09 2.59 - 100.0 | 99.7 83.6 242 - 100.0 | 99.9 89.8 0.50 0.50 0.60 0.60 0.80 0.40 2.61 2.60 2.60 2.60 259 2.60 2.64 2.64 2.64 2.64 2.64 2.63 1 13 27 170
2-Jul-09 2.59 - 100.0 | 99.7 918 2.32 - 100.0 | 100.0 | 889 0.40 0.50 0.50 0.60 0.70 0.40 2.61 261 2.60 2.60 259 2.62 2.64 2.64 2.64 2.64 2.64 2.64 8 13 19 170
16-Oct-09 2.59 - 100.0 | 99.2 | *61.4 2.35 - 100.0 | 99.9 949 0.50 0.50 0.60 0.60 0.70 0.50 2.60 2.60 2.60 2.59 259 2.59 2.63 2.63 2.64 2.64 2.64 2.63 9 13 22 150

4-Dec-09 - - #100.0 | #99.9 | #96.2 - - - - - - - - - - - - - - - - - - - - - - - - - - -
15-Jan-10 2.60 - 100.0 | 99.5 88.5 2.36 - 100.0 | 100.0 | 945 0.40 0.50 0.60 0.60 0.70 0.60 2.61 2.60 2.63 2.60 2.58 2.59 2.64 2.64 2.67 2.64 2.63 2.63 8 13 23 150
7-Apr-10 2.58 - 100.0 | 995 875 2.42 - 100.0 | 995 855 0.50 0.50 0.60 0.60 0.70 0.60 2.61 2.61 2.60 2.59 259 2.59 2.64 2.64 2.64 2.64 2.64 2,63 6 8 23 150
5-Jul-10 2,57 - 100.0 | 99.5 85.0 2.46 - 100.0 | 100.0 | 79.0 0.50 0.50 0.60 0.70 0.70 0.60 2.60 2.60 259 2.59 258 2.58 2.64 2.64 2.64 2.63 2.63 2.62 7 11 18 150
20-Oct-10 2.56 - 100.0 | 99.5 93.0 2.37 - 100.0 | 99.5 87.5 0.50 0.50 0.60 0.60 0.70 0.40 2.61 261 259 259 259 2.61 2.64 2.64 2.63 2.63 2.64 2.64 7 9 23 110

20-Jan-11 2.56 - 100.0 | 100.0 | 94.0 253 - 100.0 | 100.0 | 795 0.60 0.70 0.60 0.60 0.60 0.70 2.59 2.58 259 2.59 2.60 2.60 2.63 2.63 2.63 2.63 2.64 2.65 7 6 13 120

4-Apr-11 2.55 - 100.0 | 100.0 | 955 231 - 100.0 | 100.0 | 92.0 0.40 0.40 0.50 0.60 0.60 0.50 2.62 2.62 2.60 2.59 259 2.61 2.64 2.64 2.63 2.63 2.64 2.64 23 1 16 120

Lsuma;l;;l 7-Jul-11 2.61 - 100.0 | 100.0 | 975 2.34 - 100.0 | 100.0 | 87.0 0.60 0.50 0.50 0.60 0.80 0.90 2.60 2.60 2.61 2.60 259 2.58 2.64 2.64 264 2.64 2.65 2.64 21 16 27 170

6-Oct-11 2.62 - 100.0 | 99.5 87.5 2.39 - 100.0 | 99.5 845 0.40 0.40 0.50 0.50 0.60 0.80 2.62 261 2.61 2.61 2.61 2.62 2.65 2.64 2.64 2.64 2.65 2.67 24 18 21 200

3-Jan-12 2.58 - 100.0 | 99.5 96.0 2.40 - 100.0 | 99.5 88.0 0.40 0.40 0.60 0.70 0.70 0.60 2.64 2.64 2.61 2.59 259 2,57 2.67 2.67 2.65 2.63 2.64 2,61 *27 12 *32 120

20-Feb-12 - - - - - - - - - - - - - - - - - - - - - - - - - - - - #23 - #30 -

River Sand -

o | 20-9an-11 - - - - - - - - - - - - - - - | 060 | - - - - - | 283 | - - - - —- | 267 - - - -

4-Apr-11 - - - - - - - - - - - - - - - | os0 | - - - - - | 282 | - - - - —- | 266 - - - -

7-Jul-11 - - - - - - - - - - - - - - - o | - - - - - | 259 | - - - - — | 263 - - - .

6-Oct-11 - - - - - - - - - - - - - - - o | - - - - - 261 | - - - - —- | 266 - - - -

3-Jan-12 - - - - - - - - - - - - - - - | o9 | - - - - - | 286 | - - - - - | 262 - - - -

General Percent passing (By Weight) Percent passing (By Weight)
Specification = = 100 | 97-100 | 95-100 | 70-100 = 100 | 97-100 | 95-100 | 70-100 <2% <=25% <=27% <=30% >100
2006
Remarks:

*Fail to comply with G.S.
# Retest of preceeding sample

From July 2010, the gradation requirement of crushed rock filler and hydrated lime is in accordance with ASTM D 242 - 04.
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