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Abstract 
 

Stone matrix asphalt (SMA) is a gap graded hot mix asphalt (HMA) 

which gains its main strength from stone on stone contact. It provides a rut-

resistant, durable surfacing material which is suitable for heavily trafficked 

roads. Typical SMA consists of 70-80 % coarse aggregate, 8-12 % mineral 

fillers, and 6-7 % binder. 

 Due to this high binder content, stabilizing additives are needed to 

prevent draindown that might occur during transport and placement. 

According to SMA standards, cellulose and mineral fibers are the most 

suitable stabilizing additives to be used in SMA, but due to lack of those 

specific types of fibers in some countries, another types of fibers are being 

tested to replace them in the mix. 

The main scope of this thesis is to study the behavior of SMA 

mixtures using fiberglass as it is one of the common fibers used in Egypt 

as well as determine the optimum fiberglass content to be used in SMA 

according to its gradation. 

Two different SMA gradations were tested in this thesis, nominal 

maximum aggregate size (NMAS) 12.50 mm and NMAS 19.00 mm at four 

different fiber contents for each gradation 0.00 %, 0.30 %, 0.50 %, and 0.70 

% of total weight of the mix. SMA samples were tested through series of 

performance tests selected to be Marshall stability test, moisture 

susceptibility test, indirect tensile strength test (ITS), and draindown test. 



 

IV 

 

Results showed that for NMAS 12.50 mm, increasing fiber content 

from 0.00 % to 0.70 % enhanced almost all characteristics of the mix, as 

the results of the mix with 0.70 % fiber content showed a significant 

improvement at almost all tests comparing to other samples. 

 On the other hand, for NMAS 19.00 mm, mixtures with fiber 

content 0.50 % showed a great improvement over all other samples at the 

same gradation, and overall NMAS 19.00 mm showed to produce asphalt 

mixtures with better mechanical properties than NMAS 12.50 mm at all 

tests. 

 

Key words: stone matrix asphalt, hot mix asphalt, nominal 
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