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Hala2 hawdole ya habla ejo kelon hene zeton ela  E J K

1) what does ASTM stand for
2) what does PG stand for 
3) what happens to bitumen asphalt when temperature increases 
4)3 reasons why we dont use cutbacks anymore
5) distresses 
6)what is the difference between asphalt mixture and asphalt binder
7)in a gas station do we use PCC or AC for pavement why?
8)how does emulsifiers work
9)talk briefly about fractional distillation
10) molecular structure of asphalt and which one of these components evaporates when there is high temperature
11)what is the reason behind the curves found in pavement on a traffic light or a parking spot
12) 3 reasons: why we have shoving and corrugation in Lebanese roads
13) what is superpave
14) bya3tike PG 60 -14 massalan w byes2alik eno kel degit chou ya3ne
15) why is latitude a factor that effects pavements temperature
16) how can we measure the constructability of AC
17) why is RV done on 135 c and 165 c
18) [image: C:\Users\elio\Pictures\Picture1.png]
bya3tike hay el soura byes2alik aya wahad men haw yields more deformation fatigue chi hek 
w aya wahad should be used at high temp
19) qcm at low tem 10 c ade betkoun el strength ama el stiffness taba3 el AC
20)why is there restriction on the volume of air in mix volumetrics:
·  Vair > 3% to preclude bleeding, instability
· Vair < 8% for durability
21)byeje formule ta3emlila derrivation men mix volumetrics bas nsit ayeha ma 3melte so s2ale hadan 3ana
22)bya3tike minimum average tem w max high temp ma3 their standard deviation bi2elike jibe el PG ma3 98% accurancy:fi ela formula ala bel saf mara
23)
	Material
	Response : immediate or delayed
	Deformation: deformed or undiformed

	Elastic
	
	

	Plasticelastic
	
	

	plastic
	
	


24)limitations of wood usage: 
1. Structural capacity
2. Combustible
3. Moisture
4. Defects
5. Shrinkage
6. Decay
7. Destruction 

25) cedar is what type of wood?
26) Water exists in 2 ways:
 Free water in cell cavity
 Bound or adsorbed water in cell wall
27) what is the difference between EMC and fiber saturation BTW EMC ya3ne equilibrium moisture content ma khas einstein
28) Find density of Red Oak at 30% MC w bya3tike specific gravity
29) Kamen chi VFA chi hek taba3 el mix medre chou
30) Change this chemical composite to produce steel of different characteristics, such as hardness, tensile strength, and toughness. byes2alik chi eno change bel carbon b ghayer bel strenght taba3 el material bet2elilo eh
31)byejik graphe fi 2 curves ; byes2alik aya material has more 		
1 strength 2 stiffness 3 more elastic
32)what is the penetration grade used in lebanon
33)bya3tike penetration grade 200/300 w 40/50 byes2alik chou l fare2 bayneton w ayeha should be used at high temperature
34)what different tests to measure AC strength and stiffness
[bookmark: _GoBack]35) chi whats the difference between direct tensile test for AC w test tene nsit chou essmo 
36) 3 arguments that the penetration test in empirical 
37)true or false: 3an el lignin taba3 el wood w chi 2 gher bas nsit chou keno
38)ekher kam sou2al tick the right answer haw haynin eno ma badon chi 
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Question 2: Pavement Engineering (37 points)

Answer the following quesfions briefly.

(a) How are the effects of amount and speed of traffic considered in the selection of the PG
low binder grade? Why? (5 points)
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(c) In the PG grading system, explain why the pavement temperature at the surface of the
pavement is used to select the low temperature grade; while the temperature at 20 mm
low the surface is used to select the high temperature PG grade. (5 points)
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(d) The first 450 S of Runway 22R at Bosione International Airport is cmnpoéed S

Portland cement concrete, while the rest of the runway is composed of asphalt concrete,

Explain the reasoning behind such a design. (5 points)
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(e) What is the difference between asphalt stiffness and strength? Why are they critical
properties for thermal cracking? (6 points)
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(f) What are the typical pavement distresses that pavement engineers are most likely to
worry about at each of the following locations? (3 points)

(i) Alaska, USA: Thormed  cathiy

low? il

(ii) Beirut, Lebanon:  Jagee  wrehup V/

(iif) Riyadh, KSA:  por emoneal’ defarmation L)
hght /
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Multiple choice guestions: For questions (g) to (k), select an answer to each question by
checking the appropriate box.

(g) Three PG 64-22 binders were obtained from different crude oil sources. Which is most
likely to endure rutting? (2 points)

"4 From Nigemia, Afice
O From Alaska

0 From California

X

/ All the same ) A
(h) What type of roads constitute the largest such network in Lebanon? (2 points)
®  Asphalt
O Tumpike
O Concrete overlaid with asphalt Pl

O Dirt and gravel

(i) Rotafional Viscometer (RV) measures the asphalt’s: (1 point)

O Volatility
O  Angle of viscous rotation
O Consistency

W Viscosity

v
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() BBR results are needed to evaluate the binder’s ability to withstand: (1 point)

K Thermal cracking

O  Fatigue cracking /

‘0 Rutting

0O Aging

(K) DSR resuilts are used to calculate G* to predict: (1 point)

& Fatigue cracking and rutting

Z Phase angle /

O Volatility at high temperatures
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