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KPI: Key Performance Indicator, ILO: Intended Learning Outcomes, SO: ABET Student Objectives,  

DL: Difficulty Level (1. Very easy, 2. Easy, 3. Moderate, 4. Somewhat hard, 5. Hard, 6. Very Hard) 
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Course Name Roads and Transportation 

Engineering II 

Course No. CIVL 4330 

Academic Year 2018/2019 Semester 2nd Exam Type 2
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 Midterm 

Exam Date 14/04/2019 Exam Time 1pm – 2pm 
 

 :)بالعربي( اسم الطالب :الرقم الجامعي
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Important Instructions 

 This is a closed-book exam; all related material must be placed away from your 
desk. 

 Cell phone use is prohibited for any purpose: Your cell phone must be turned 
off and placed off of the desk. Cell phones may not be accessed during the 
exam. Failure to comply may be treated as a violation of the Honor Code. 

 Headphones of any kind are not permitted. 

 This exam is 60 minutes long. 

 Make sure that you have 7pages including this page. 

 This exam has 8 questions. Read each question carefully before answering.    

 Calculators can be used but cannot be shared. 

 When you finish, you must: 
o Check that you have written your information in the spaces provided. 
o Give the exam package (all papers) to the proctor before you leave. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QN KPI/ILO SO DL Mark Weight 

1  b 1  2 

2  k 2  2 

3  a 4  3 

4  c 1  1 

5  b 2  2 

6  b 2  2 

7  f 3  2 

8  f 5  1 

      

      

Total  15 
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Answer All Questions 

7/15  First Part 

A compound circular curve having radii of 500 ft and 350 ft is to be designed to 

connect two tangents that intersect at an angle of 60°. If the intersection angles of 

tangents of the first and second curves are 34° and 26° respectively and the PCC is 

located at station (565 + 35), determine: 

 

Q1. The lengths of the first and second horizontal curves.                                  (2 points) 

 

 

 

 

 

 

 

Q2. The stations of PC and PT.                                                                            (2 points) 
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Q3. The deflection angles and the corresponding chord lengths for setting out the 

curve.                                                                                                                 (3 points) 
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8/15  Second Part 

A crest vertical curve connects a +4.44% grade and a -6.87% grade. The PVI is 

atstation 43 + 50.00 at an elevation of 1240.00 ft. The design speed is 30 

mi/h.Determine: 

 

Q4. The length of the vertical curve using the AASHTO method (“K” factors)              

                                                                                                                            (1 point) 

 

 

 

 

 

 

 

Q5. The station and elevation of the BVC.                                                       (2 points) 

 

 

 

 

 

 

 

  

Q6. The station and elevation of the EVC.                                                      (2 points) 
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Q7. The station and elevation of the high point.                                               (2 points) 

 

 

 

 

 

 

 

 

 

 

Q8. The elevation of station 44 + 23.23.                                                            (1 point) 
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Useful Formulae 

Vertical Curve 

𝑌 =
𝐴

200𝐿
𝑥2 

𝑋𝑕𝑖𝑔𝑕/𝐿𝑜𝑤 =
𝐿𝐺1

 𝐺1 − 𝐺2 
 

𝑌𝑕𝑖𝑔𝑕/𝐿𝑜𝑤
1 =

𝐿𝐺1
2

200 𝐺1 − 𝐺2 
 

𝐸 =
𝐴𝐿

800
 

 

Horizontal Curve 

𝑅 =
𝑢2

15 𝑒 + 𝑓 
          (𝑈𝑆 𝑐𝑢𝑠𝑡. ) 

𝐸 = 𝑅 𝑠𝑒𝑐
∆

2
− 𝑅 

𝐶 = 2𝑅 𝑠𝑖𝑛
∆

2
 

𝑇 = 𝑅 𝑡𝑎𝑛
∆

2
 

𝑅 =
5729.6

𝐷𝑎
°

         (𝑈𝑆 𝑐𝑢𝑠𝑡. ) 

𝑙1

𝛿1
=

𝐿

∆
=

𝑙2

𝛿2
 

 

Values of K for Crest Vertical Curves 

 

 

 

 

 

 

 

 

 

 


