




CONCLUSIONS 

The inspection of some thirty six Toronto Transportation �p�a�v�e�m�e�n�~� system locati<>us with 
asphalt concrete rutting, and detailed ficlq and laboratory evaluation of eight curb lanelbus 
bay locations (sectionS) with severe rutting, indicates: 
1. The ruttins �~� .of Concern for oider pavements, that have not been resurfaced! 

recO>istruc.teO since 1988, are a.s$Ociate<i with heavy commercial vehicle usage, 
particularly busc:s, in curb l®es near Slop bars, bus bays, and left turn and right turn 
lanes (curb l®eJbus hay severe rutting typically in �'�p�a�i�r�~�'� in opposite bus route 
directions); 

2. Some rutting ha.s rapidly developed in isolated instances in relatively new asphalt 
pavements where the hot-mix asphalt ha.s not met current specification requirements 
(low in-piace air voids or high fial/eiongated aggregate content 'bulking' for 
instance); 

3. There is curb lane fatiguelba.se failure distress for some older deep strength a.sphalt 
p?>vement sections that probably lack adequate structural capacity for current heavy 
commercial vehicle usage; 

4. The localized repair, often repeated, of bus bay severe rutting has often not been 
5. Successful due to factors such as not milling out enough of the old asphalt concrete, 

not using appropriate high stability mixes and/or not achieving adequate 
compaction; 

5. The use of high stability, rut resistant asphalt mixes (HL 8 (HS), HL 3 (HS). HL 1 
and DFC) has been largely succ.-"Ssfui in terms of overall pavement performance for 
new, resurfaced and reconstructed composite and deep strength asphalt pavements; 

6. At areas near intersections where heavy static loadings are expected (stopped hus 
wheel for instance) it should be considered to select Superpave performance graded 
asphalt cement (PGAC) two grades stiffer than that based on the design high 
temperature for the project location; 

7. There does not appear to be a rutting problem for composite pavements resurfaced 
after 1988 (only a few constructed or reconstructed) when high stability mixes were 
regularly adopted, particularly if the old binder course asphalt was removed 
completely down to the concrete base; 

8. There does appear to be a rutting problem with the resurfacing of some deep 
strength asphalt pavements (curb laneslbus bays typically), most probably related to 
not milling the old asphalt binder course out deep enough before resurfacing 
(minimum of 125 mm high stability mixes recommended, preferably 150 mm); and 

9. The significant impact of buses on pavement system performance (deterioration) 
and maintenance requirements was clearly apparent, as during the 1987/88 study. 

There was considerable sharing of technical information during the evaluation with t..'le 
recently completed Transport Canada study oflighter urban transit buses that included 
pavement thickness design and damage considerations. Interest in the impact of bus 
operations on the pavement infrastructure and its mitigation is clearly growing, along with 
recognition of the extra pavement construction and, particularly, maintenance, resurfacing 
and reconstruction costs involved with buses. For Toronto Transportation., buses make up 
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about 60 to 95 percent of both the IOtal daily static and dynamic ESALs, a measure of 
traffic impact on the pavement structure, for the curb lanes considered. The available 
Toronto Transportation and Transport Canada information warrants consideration of 
equitable curb lane/bus bay usage costing. 
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