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Figure 3. Fuel savings with concrete versus asphalt pavement
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Table 1. Yearly potential savings in cost, C0,, NO,, and SO, Table 2. Yearly potential savings in cost, CO,, NO,, and S0, for a typical major arterial highway
per tractor trailer
Fuel Savings Fuel Saved Fuel Cost Saved 00, NO, 80,
Sngs Smol o o, s, (4 el ) dolas| tons metrictons] I gl b gl
(%) (qal (1] (dollars) (metric tons]] [Ib (kg)]  [Ib(kg]] —
Minimum: 0.80 99,500 (377,000) $298,000 1,150(1,040) 25,900 (11,700) 3,280 (1,490)
Minimum: 080  145(549)  $435  166(1.50) 37.2(16.9) 4.80(2.18)
Average: 3.85 479,000 (1,810,000} §1,430,000 5,510 (5,000) 125,000 {56,700) 15,800 (7,170)
Average: 385  700(2650) $2,100  8.06(7.31) 182(826) 23.0{10.4)
Maximum: §.90 858,000 (3,250,000] §2,570,000 9,880 (8,960) 224,000 (102,000} 28,300 (12,800)

Maximum: 6.80 1,250 (4,730} 3,760 14.4(13.0) 327 (148) 41.3(187)

Note: C0,= carhon dioxide equivalent (includes carbon dioxide, methane, and nitrous xide], NO, = nitrogen oxides, S0, = sulfur dioide.
Note: CO, = carbon dioxide equivalent (includes carbon dioxide, methane, and

nitrous oxide), NDI= nitrogen oxides, Slill2 = sulfur dioxide.
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Table 3. Construction fuel demand for asphalt versus concrete

pavement
Pavement type Thickness Construction Fuel Demand
Asphalt 10 in. (250 mm) 10,718 gal (40,572 1)
Concrete 10 in. (250 mm) 1,916 gal (7,252 1)

Assumptions: Asphalt density = 140 Ib/yd® (83 ka/m®). Fuel usage factors:
Asphalt — 2.90 galfton (12 Vmetric ton), Concrete — 0.98 gal/cy (4.9 [/m?) from

FHWA T 5080.3, Attachment 1.
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Figure 4. Paradigm in-place concrete recycling equipment in operation in Oklahoma (photo courtesy of Duit Construction)
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Figure 5. Brazil roadway illustrating concrete (left) vs. asphalt albedo
Figure 6. The need for additional light ficures leads to higher annual energy costs for roads paved with asphalt
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Figure 7. EPA illustration of an urban heat-island profile
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(foreground) and the asphalt pavement (background))
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Table 1: Smoke density chamber results related to opacity.

Flame retardant tig tfo DS (4min) DSmax Time to DSmax. VOF;
Content (%0) (s) (s) (dimensionless) (dimensionless) (5) (min)

0.0 - - 20.1 608.0 797 28.3

0.7 389 END 41.5 343.5 780 44.9

1.0 - - 45.1 619.8 1200 41.4

L4 not END 45.0 410.7 914 46.5

registered
Ds Vs Time

o 200 400 600 800 1000 1200
Time (s)

Figure 3: Ds-time curves evolution of the reference material (purple) and the specimens with different flame
retardant dosage: 1.4% (blue), 1% (orange) and 0.7% (red).
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Figure 4: CITg values obtained during combustion process.
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