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Background

History of Steelslag in South Africa

1960: Newcastle (ISCOR) Plant

1999: llanga Steelphalt (Shislanga)
Used in 2003 — Emergency Repairs N3
September 2004 — Van Reenen’s Pass

Over 280 000t Steelslag Asphalt used on N3 to date




Challenges

Challenges Facing Concessionaire in 2002




Shoving




Disintegration




Rutting
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Heavy Truck Traffic
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2-3 million E80s per annum (33% of AADT)




New Approach

Steelslag Aggregate

SBS Binder (2002)




Steelslag Aggregate

Steelslag comprises silicates and oxides

Further processing requires de-metalising, weathering, crushing and screening

Weathering process enables the hydration of any uncombined free lime (CaO)
present in the material




Steelslag Aggregate

Cubical shape — low FlI

Rough surface texture — Improves stripping resistance

Particle density of the steelslag aggregate compared to natural aggregates is
heavier material by approximately 10%

Has a higher water absorption than dolerite and quartzite

Steelslag, with a pH of greater than 10, has a strong affinity to bitumen and
therefore displays a greater degree of binder retention




QUALITY CONTROL - 2003




Overall Performance after 8 years
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Change in the severity of rut depth on the N3 toll road
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TEST SECTION

Howick IC — Nottingham Road IC




Original Pavement Structure (1972)

. G5 (Grey shale)

2 Silty Cléy subgrade

40 Millimetres
Semi Gap Graded Asphalt Layer

200 Millimetres
G2 Material

200 Millimetres

500 Millimetres
Silty sand subgrade, G6 - G7
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Pavement Structure (2005)

Silty Clay subgrade

165 Millimetres
Composite Bituminous Layer

200 Millimetres
G2 Material

200 Millimetres
G5 (Grey shale)

500 Millimetres
Silty sand subgrade, G6 - G7




Composite Asphalt Layer (1972 — 2004)
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Alternative No. 1 Deflection > 450 um

100 Millimetres

C3

150 Millimetres
G5 (Grey shale)

4

500 Millimetres
Silty sand subgrade, G6 - G7

.»" Silty Clay subgrade

(20km)

BsWSP [

Alternative No. 2 Deflection < 450 um

145 Millimetres replace

G2

150 Millimetres
G5 (Grey shale)

500 Millimetres
Silty sand subgrade, G6 - G7

" Silty Clay subgrade

(36km)




ldentified Problems: Delamination
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|ldentified Problems: Shoving and Disintegration
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Asphalt Design

s WSP
Aggregate ! Aggregaat ///-
m\'\“r Nom Size ! Grootte Type & Source / Soort & Bron
1 13.2mm Sfeel Slag ex lscor [Newcasie)
2 8.5mm Sfeel Slag ex lscor [Newcasie)
3 -3.00mm Sfeel Slag ex lscor [Newcasie)
4 AG LIE Diodomite dust
5
]
NOTE | NOTA- Test Methots Befer To TAIE 1| |, SABS |}/ Toets Metodes Vermys Na IMH L[ [, SABS |}
Sieve Analysziz [B4] - %o Passing Sieves [/ Sifanalize [B4] - %0 Deur Sivve
Sample No. / Monster Nr. 1 2 3 4 El Diesion Mix | Worldng
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BED [B14=135]| 3483 3430 3530 2882 3460
Sand Eqv. / Elov. [E19] 60.6 50 min
Water Absorp. | [B12-13]| 1700 | 1.600 | 1500 1.0 5 max | res STEEL SLaE
ACV I AVW 1 152 21 max
10%e FACT 2700 290 min
Flak Index .1 119 20 max
PS5V /EFW 3.0 30 min
Sieve analysis | Sifanalise Fller / ﬁ"f":‘_ —
. 4 i Ao
‘:. ________7.___ Type / Saort Mengsel
| —
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i‘i = B — —— — - o I — - - — 1 - -
2 =t — ] ~ | —]—}——
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5 cl —— A :
il : — Notes | Notas :
1:|. -—_-,_..-- S S S S S S - - -
° oo o=a oo Do 11a s 475 A7 8BS 112190 IBS ITe
Sieve 3 To Log Soale ! Sltgroctts Volgenc Logckaal
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Design / Ontwerp Spec. [ Spes. Proposal / Voorstel
Binder / Bindmiddel (%) 4.8% 3.1% 5.4% 5.7% 4.9% - 5.5% 9.2%
Max. / Maks. TRD (Rice's) 3095 3108 3072 3051 -
BRD (Marshall) (kgm’)| 2986 | 2969 | 2995 | 2931 -
Voids in Mix/ Fuimtes in Mengsel (%) 5.8% 35.1% 4.3% 3.1% 35 -535 4 7%
Stability / Stabiliteit (Marshall) (KN)| 121 13.8 14.5 15.8 10.0 - 18.0 17.0
Flow / Vleei (AMarshall) (mm) 4.4 4.3 48 44 20 -60 37
Stab./Flow Ratio / Stab./Vleei Verhouding 28 32 3 36 23 -30 4.1
ITS (kPa)| 1233 1103 1122 1069 Min 1000 1200.0
Creep / Kruip : Dvnamic [/ Static (MPa)| - | SO IR I IR I I 20 0
Air Permeability / Lugdewrlaathaarheid (x 107 em”) - - - - Max 1.0
VMA/RMA (%) 133 14 13.6 13.6 Min 14.0 17.3
VEB/RGE (%) 732 76.9 81.6 83 63.0 -73.0 73.0
Immersion Index / Dompelindeks (%) a4 a9 96 a1 Min 73 82.0
Absorp. (Binder / Bindmiddel) (%) - - - - - 0.700
Film Thickness / Filmdikte (um ) - - - - Min 7.0 7000




Pavement Strategy for 30 Years

Yyax (HM)
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Pavement Strategy for 30 Years
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Pavement Strategy for 30 Years

Yyax (HM)
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Pavement Strategy for 30 Years
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Pavement Strategy for 30 Years

Yyax (HM)
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THANK YOU!!

STEELSLAG SMA
VAN REENEN PASS
2010




