
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Topics covered in this month’s column: 
 

 FE CIVIL Exam Topics & Number of Questions 

 ASCE‐7‐10 Minimum Design Loads  

 Factored Loads and Factored Moments 

 Matrix Computations, Inverse Matrix 

 Pulley and Cable Systems 

 Centroids & Moments of Inertia  

 Concurrent Force Systems  

 Combined Stress Problems (N+M) 

 Volume Computations, Borrow Pits 

 Determinate Plane Truss Analysis 

 Reinforced Concrete Beam,  

 Open Web Steel Joist (OWSJ) Computations 
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Conquering the FE & PE exams 
Examples & Applications 



FUNDAMENTALS OF ENGINEERING 

CIVIL EXAM TOPICS
Computer-Based Test (CBT) 

The new Civil FE Computer Based Test (CBT) consists of 110
multiple choice questions (Each problem only one question)
the examinee will have 6 hours to complete the test.

Mathematics (Approx. 9 questions*)
Probability and Statistics (5 questions)
Computational Tools (5 questions)
Ethics and Professional Practice (5 questions)
Engineering Economics (5 questions)
Statics (9 questions)
Dynamics (5 questions)
Mechanics of Materials (9 questions)
Civil Engineering Materials (5 questions)
Fluid Mechanics (5 questions)
Hydraulics and Hydrologic Systems (10 questions)
Structural Analysis ( 8 questions)
Structural Design ( 8 questions)
Geotechnical Engineering ( 12 questions)
Transportation Engineering ( 10 questions)
Environmental Engineering ( 8 questions)

*  Here the number of questions are the average values  taken from the
    NCEES  Reference  Handbook (Version 9.1 / Computer-Based Test)

Total Number of Questions: 110
Time: 6 hours

ASCE 111
ZEYTINCI
FALL 2014



MINIMUM DESIGN LOADS 
FOR BUILDINGS AND OTHER STRUCTURES 

AMERICAN SOCIETY OF CIVIL ENGINEERS 

ASCE / SEI 7‐10 
 

 

 

 

LOAD‐100 
ZEYTINCI 
FALL 2015 

   U = 1.2 D + 1.6 L 
   D = DEAD LOAD 
   L = LIVE LOAD 



Problem: (R/C Column, Load Combinations)

A R/C building column  is subjected to the following loads:

Dead Load :   D = 115 kip
Live Load  :    L  = 60 kip

          Wind Load :   W = 70 kip (compression)
          Wind Load :   W = 105 kip (tension) 

Determine the required design strength of this column.

Solution: 

(1)   U = 1.4 ( D + F ) = 1.4 (115+0) = 161 kips

(2)   U = 1.2 ( D + F + T ) + 1.6 ( L + H ) + 0.5 ( Lr or S or R )

  P u = 1.2 ( 115 ) + 1.6 ( 60 ) = 234 kips

(3)   U = 1.2 D + 1.6 ( Lr or S or R ) + ( 1.0 L or 0.8 W )

             = 1.2 (115) + 1.0 (60) = 198 kips

             = 1.2 (115) + 0.8 (70) = 194 kips

             = 1.2 (115) + 0.8 (-105) = 54 kips

(4)   U = 1.2 D + 1.6 W + 1.0 L + 0.5 ( Lr or S or R )

= 1.2 (115) + 1.6 (70) + 1.0 (60) = 310 kips

= 1.2 (115) + 1.6 (-90) + 1.0 (60) = 30 kips

(5)   U = 1.2 D + 1.0 E + 1.0 L + 0.2 S
 = 1.2 (110) + 1.0 (0) + 1.0 (60) + 0.2 (0) = 198 kips

(6)   U = 0.9 D + 1.6 W + 1.6 H

 = 0.9 (115) + 1.6 (70) + 1.6 (0) = 216 kips

 = 0.9 (115) + 1.6 (-105) + 1.6 (0) = - 65 kips (uplift)

(7)   U = 0.9 D + 1.0 E + 1.6 H = 0.9 (115) = 104 kips 

Answer:  
Pu = 310 kip (compression)
Pu = 65 kip (tension)

MTCD-102 
ZEYTINCI 
SPRING 2015

 

MTCD-101 
ZEYTINCI 
SPRING 2000 
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 For the matrix A is given above, answer the following questions: 
 
(1)   the determinant of the above matrix is most nearly 
 
 

(A) 4 
(B) 5 
(C) 6 
(D) 8 

 

(2)   the inverse of matrix  A   is most nearly, (A-1
) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  3    -3     2
  2     5    -3 
  3    -1     1 

  A = 

  1/4    1/4     -1/4   
 10/4    5/4     13/4   
-10/4   -4/4     11/4   

A-1 =  (A) 

  2/3    1/3     -1/6   
-11/3   -7/3     13/3   
-17/3   -8/3     32/3   

A-1 =

  2/5    1/5     -1/5   
-11/5   -3/5     13/5   
-17/5   -6/5     21/5   

A-1 =

  (D) 

(C)

  (B) 

  2/5    1/5     -1/5   
-11/5   -3/5     13/5   
-17/5   -6/5     21/5   

A-1 =

MTRX‐120 
ZEYTINCI 
SPRNG 2014 

FUNDAMENTALS OF ENGINEERING 

Problem 

MATRIX COMPUTATIONS
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CC‐676 
PLEVRIS 
FALL 2015 

Solution: 
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STATICS
CONCURRENT FORCES

Problem: CRF-700 Solution in MS Excel

F Magnitude dx dy F x F y
1 12 -2 1 -10.73 5.37
2 8 5 8 4.24 6.78

ΣF = -6.49 12.15

F R  = 13.78
θ = 118.12 degrees

F1
F2
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STATICS
CONCURRENT FORCES

Problem: CRF-702 Solution in MS Excel

F Magnitude dx dy F x F y
1 6 1 4 1.46 5.82
2 7 -3 -1 -6.64 -2.21
3 3 2 -1 2.68 -1.34

ΣF = -2.50 2.27

F R  = 3.38
θ = 137.84 degrees

F1

F2
F3
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STATICS
CONCURRENT FORCES

Problem: CRF-704 Solution in MS Excel

F Magnitude Direction (deg) F x F y

1 9 40 6.89 5.79
2 12 -70 4.10 -11.28

ΣF = 11.00 -5.49

F R  = 12.29
θ = -26.53 degrees
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STATICS
CONCURRENT FORCES

Problem: CRF-706 Solution in MS Excel

F Magnitude Direction (deg) F x F y

1 10 45 7.07 7.07
2 8 120 -4.00 6.93
3 12 -20 11.28 -4.10

ΣF = 14.35 9.90

F R  = 17.43
θ = 34.59 degrees

F1F2
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Section

MECHANICS OF SOLIDS

COMBINED STRESS (N + M)

CS‐106 
ZEYTINCI 
FALL 2012 

12 kip 
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STANDARD LOAD TABLE FOR OPEN WEB STEEL JOISTS 

K‐SERIES 
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