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I 
 

Preface 
 
Beginning January 2015, the National Council of Examiners for Engineering and 
Surveying (NCEES) changed the Civil Engineering Specification for Civil PE 
exam.  Now Civil PE are offered in the following Disciplines; 
 
Transportation 
Construction 
Structure 
Geotechnical Engineering 
Water Resource and Environmental 
 
Each discipline is divided to two areas of breadth and Depth.   
The breadth part is common for all disciplines and includes the following 
specifications. 
 
a) Project Planning 
b) Means and Methods 
c) Soil Mechanics 
d) Structural Mechanics 
e) Hydraulics and Hydrology 
f) Geometrics 
g) Materials 
h) Site Development 
 
In this book we have presented four Style PE Civil Practice exam to prepare you 
for the breadth part of exam.  Problems in each specification have been separated.  
This way you may concentrate on your area of strength if you want to.   
 
I hope you find this book helpful for passing the PE Civil exam.     
          
 
 
               Shawn (Shahriar) Jahanian, Ph.D, PE 
                  EITEXPERTS publishing company 
                               www.eitexperts.com 
                                        July 2015      
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1) Find the remaining amount of soil after excavation and embankment in cubic yard 
considering swell coefficient as 0.26 and shrinkage coefficient as 0.1. 

 

 
 

 
 A) 32               B) 47                  C) 78                   D) 62 

 

 

STA 12+10 

Fill = 50 cf, C=0 cf 

 

STA 12+40 

Fill= 0, C= 60 cf 

 

STA 12+70 

Fill = 35 cf, C=20 cf 
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2) Find the elevation of BM2 if the following readings are given if the elevation of 
BM1 is 01+30:  
 
Station BS FS 

BM1 3.3  

TP 2.4 1.5 

BM2  1.2 

  

 
 
       

A) 1+30                                          B) 1+31.2 

C) 1+33                                          D) 1+31.8 
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3) For the pre-cast concrete bridge box girder which one is the most likely closer to 
the required volume of concrete for one box? Thickness is 8” for two sides and bottom 
chord and 4” for the top chord. Each corner has 3 by 3 inches hunches. Length of bridge 
is given equal to 200’ 
 

 

 

A) 1500 cf 

B) 1000 cf 

C) 1825 cf 

D) 1250 cf 

 

4) Which one of these 4 cost functions shows more increasing in rate of expenses 
over the time? (Horizontal axis shows time and vertical axis shows costs.) 

 

         
A)                                          B)                            C)                           D)  
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5) For the following paths find the critical path using the CPM? 
 

 

 

            A) 44                                              B) 48 

            C) 60                                              D) 64 

 

6) A dump-hauler has a purchase price of $109,000. Freight for delivery is $5000. 
Tires are an additional 25,000 with the estimated life time of 4500 hours. The hauler 
expected to operate 1500 hours annually and for 11 years. Maintenance fees for the 
hauler is estimated at $18000. What is the before-tax estimated hourly cost of operation 
excluding operator labor cost? 

 

A) 35                                            B) 41 

  

C) 23                                             D) 15 

 

7) How many 4 by 8 in samples required for a 7000 sf shear wall with 180 cy3 of 
concrete?  
 

A) 2 specimens 
B) 3 specimens 
C) 4 specimens 
D) 5 specimens    

 

Activity Time 
A. 4 weeks 
B. 16 weeks 
C. 8 weeks 
D. 24 weeks 
E. 28 weeks 
F. 4 weeks 
G. 8 weeks 
H. 4 weeks 
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8) For the wall form work, if the height of wall is equal to 10 ft. and the distance 
between inclined supports is 3 ft. find the force in the support assuming the 45 degree 
angle for it.  

                          

 

A) 7500 lb. 

B) 10607 lb.  

C) 1500 lb. 

D) 150 lb. 

     

  

9) If the maximum moisture content is given equal to 17% and specific gravity of 
soil is given equal to 2.67 find the dry density according to the modified proctor test 
procedure. 

A) 125 pcf 

B) 95 pcf  

C) 115 pcf 

D) 150 pcf 

 
10) In the temporary structure in the referred picture if the soil is un-drained stiff clay 
which one is correct? 

 

A) Soil pressure has a uniform distribution. 
B) Soil pressure has a trapezoidal form 
C) Soil pressure is triangular and the maximum pressure is at base. 
D) Soil pressure is triangular and the maximum pressure is at top. 
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11) Which one of the following compactors shall be used for the compaction just 
behind the retaining wall? 

 

A) A) sheepsfoot compactor                          B) Smooth drum 
B) C) Small plate compactor                         D) pneumatic 

 

12) A fine grained soil has a Liquid Limit (LL) of 70% and a Plasticity limit (PL) of 
30%. The soil can be classified as: 
 

A) CL 
B) CI 
C) CH 
D) MI 

 
13) For a fully braced retaining wall in the basement of a 10 stories building, which 
formula will give the pressure at the bottom of the wall. (Height of wall is equal to 10 ft.)  
 

A) P= Soil density * 10 * Ka (active soil pressure) 
B) P= Soil density * 10 * K0 (at rest soil pressure) 
C) P= Soil density * 10 * Kp (passive soil pressure) 
D) P= Soil density * 10 * Ka (active soil pressure) * 10/2 
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14) The ground water level is at 9ft. below ground. What is the total stress at 15 ft. 
below ground? Consider a footing on top layer with the width of 10 ft. which makes a 
pressure of 150 psf. Use both figures to find the pressure. 

 
 

 
 

A) 2200 psf 
B) 1778 psf 
C) 1200 psf 
D) 1860 psf 

 

  

ft

ft 
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15) A soil sample has 30% passing the No. 4 sieve and 10% passing the No. 200 
sieve. The coefficient of uniformity is greater than 4. Classify the soil according to the 
Unified Soil Classification System. 
 

A) SP-SM 
B) SW-SM 
C) SP 
D) GW  

 

16) For the shown footing, find the maximum compressive stress. (P= 1000 lb.   M= 
500 lb-ft.    B=D=width of footing = 9 ft.) 

 

A) 20.3 psf 
B) 8.2 psf 
C) 16.5 psf 
D) 12.3 psf 

 

17) Referring to the figure, find the maximum tension force at the bottom chord if the 
force is equal to 1000 lb. the length of span is 20 ft.(4@5’), and height of the truss is 
given equal to 5 ft.   

 

A) 1200 N 
B) 1000 N 
C) 5000 N 
D) 2000 N 
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18) Which model has just compressive force in the diagonal members? 

 

A) Warren and roof trusses 
B) Howe truss 
C) K and Warren trusses 
D) Pratt truss 

 

19) If a design engineer wants to use one of the following sections as a simple beam 
on the sloped roof, which section(s) may give a better results?  

 

               
 

A) I section 
B) Z and angle sections 
C) I and channel sections 
D) Channel, Z, and Angle sections 
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20) For the beam in the referred picture find the maximum bending moment at the 
mid-span. 

 

 

A) 6 KN-m 
B) 16.6 KN-m 
C) 14.3 KN-m 
D) 8.3 KN-m 

 

21) What is the ratio between plastic section modulus and elastic section modulus and 
(shape factor) for the rectangular section as follows: 
 
 

A) 1.5 
B) 1.33 
C) 2 
D) 1.7 
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22) A contractor need to make a concrete with target strength of 4 KSI and 0.5KSI as 
standard deviation. What should be the average of compressive strength tests for the 
concrete mix design? 

  

A) 4.7 KSI 
B) 3.3 KSI 
C) 4.1 KSI 
D) 4.0 KSI 
 

23) Concrete curing shall be maintained above 50 oF and in a moist condition for at 
least: 
 

A) 3 days after placement. 
B) 10 days after placement. 
C) 15 days after placement. 
D) 7 days after placement. 

 

24) Find the maximum bending moment on a beam with the length of 20 ft. for the 
two 2000 lb. moving load (crane wheels) with the distance of 4 ft.  
 

A) 20000 lb-ft 
B) 16000 lb-ft  
C) 19200 lb-ft 
D) 18000 lb-ft 
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25) If the PVC station of 100+00 at 59 ft. elevation is connected to the PVT station at 
104+00 referring to the following figure, find the station of the crest.  

 

 
A) 101+23 ft. 
B) 102+00 ft. 
C) 101+50 ft 
D) 101+15 ft. 

 
26) A car is traveling at 50 mph in a county at night on a steep wet road with 6% 
uphill slope. Find the stopping sight distance.  

 

A) 300 ft. 
B) 389 ft. 
C) 112 ft. 
D) 241 ft. 
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27) In a close traverse, what is the bearing of NC? 
 

 

A) S5E 
B) N85W 
C) S85E 
D) N5W 

 

28) A horizontal curve is designed with a 1500 ft. radius.  The tangent length is 400 
ft. and the PT station is 20+00.  Find the length of the curve? 

 

A) 382 ft. 
B) 540 ft. 
C) 420 ft. 
D) 781 ft. 
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29) In the following intersections layouts, which one is strongly recommended in the 
both urban and the rural areas for the local road or street. 
 

                
             A                         B                      C                           D 

 

 

30) A district road with a bituminous pavement (friction coefficient=0.16) has a 
horizontal curve of 700 ft.  If the design speed is given equal to 45 mph find the super-
elevation. 

 

A) 3% 
B) 5% 
C) 7% 
D) 9% 

 

31) Degree of curve is 

 

A) Equal to the interior angle. 
B) Bearing of the curve. 
C) Defined in degree. 
D) Proportion to the reciprocal of the radius. 
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32) Spiral (transition) curves   
 

A) are never used.  
B) have a particular radius. 
C) are used to produce a transition between two tangents. 
D) are used to produce a gradual transition from tangents to circular curve. 

 

33) Which one has more pressure at the depth of h? 
 

A)          B)         C)     
 
D)  They have equal pressure 

 
34) A 3h storm over a 150 km2 area produces a total runoff volume of 7*106 m3 
With a peak discharge of 360 m3/Sec. What is the total excess precipitation? 
 

A) 1.4 cm 
B) 2.6 cm 
C) 3.6 cm 
D) 4.6 cm 

 

35) A 3h storm over a 150 km2 area produces a total runoff volume of 7*106 m3 with 
a peak discharge of 360 m3/Sec. find the unit hydrograph discharge? 
 

A) 78 m3/s.cm 
B) 120 m3/s.cm 
C) 210 m3/s.cm. 
D) 260 m3/s.cm 
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36) What is the flow rate for a street V channel finished (clean) concrete channel with 
a width of 1’, channel slope of 0.5%, with a “normal” water depth of 0.5’? 
 

A) 0.55 cfs 
B) 1.20 cfs 
C) 0.25 cfs 
D) 2.41 cfs 

 
37) Rainfall intensity is  
 

A) The amount of precipitation per second. 
B) The runoff after a rainfall. 
C) The amount of precipitation per hour. 
D) The design storm. 

 

38) What is the definition According to the US environment protection (EPA) which 
area needs permit for the land disturbing and it will called as “disturb”? 

 
A) 10 or more acres                                             C)  1 or more acres                                              
B) 100 or more acres                                           D) 1000 or more acres                                                 

 

 

39) 8 MGD (million gallon per day) of water flows into the new schedule-40 steel 
pipe network as shows below. Find the rate of flow in the upper branch. 

  

                         8”, L=200’, C80 

 D=8”,L=150                                            

 

                      4”, L= 100, C=100 
 

 
A) 1.1 MGD 
B) 6.2 MGD 
C) 5.0 MGD 
D) 1.95 MGD 

 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

18 
 

40) In a drainage project for an underground subway station if the required amount of 
well drawdown is 3 ft. in the 50 ft. depth of the aquifer. The hydraulic conductivity is 
given equal to 120 gal/(day-ft2), well radius is equal to 0.3 ft. and the water table recover 
at radius of 1000 ft. find the required pumping flow rate  ? 

 

 
A) 13524 gal/day 
B) 71020 gal/day 
C) 18520 gal/day 
D) 5624 gal/day 
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Solutions 
First Style exam
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1) Find the remaining amount of soil after excavation and embankment in cubic yard 
considering swell coefficient as 0.26 and shrinkage coefficient as 0.1. 

 

 
 

 
 A) 32               B) 47                  C) 78                   D) 62 

The Answers is A 

This method is used widely and most of the estimators use this method where length is 
much greater than width. 

Earthworks Formulas 

ܸ ݈ܽݑ݉ݎ݋ܨ ݀݊ܧ ݁݃ܽݎ݁ݒܣ  = ௅(஺భା஺మ)ଶ  

L=Distance between ܣଵ ܽ݊݀ ܣଶ 

Also, 1 mile = 5280 ft. = 1760yards and 1 yard = 3 ft. 

Each station introduce with the distance from the origin in feet, so STA 12+10 means: 
1210 ft. Then distance between 2 stations in this problem is given equal to 30 ft. using the 
average area method:  

Vcut(a-b)= (0+60)/2 * 30 = 30*30 = 900 cf 

Vfill(a-b)= (50+0)/2*30 = 25*30= 750 cf 

Vcut(b-c)= (20+60)/2 * 30 = 40*30 = 1200 cf 

STA 12+10 

Fill = 50 cf, C=0 cf 

 

STA 12+40 

Fill= 0, C= 60 cf 

 

STA 12+70 

Fill = 35 cf, C=20 cf 
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Vfill(b-c)= (0+35)/2*30 = 17.5*30= 525 cf 

Total volume of excavation = 900+1200 = 2100 cf = 77.8 cy 

Total volume of embankment = 750+525= 1275 cf = 47.2 cy = CCY (Compacted 
material) 

BCY= CCY /(1-Shrikage) = 47.2/(1-0.1) = 52.4 cy This is the required amount of soil at 
bank after excavation. 

The remaining volume between required BCY and excavation is the amount of soil that 
will not be used = 77.8 -52.4 = 25.4 cy 

The remaining volume of excavated soil after swelling (LCY) that should be hauled out 
of the site = excavation at bank * (1+swell) = 25.4*(1+0.26) = 32 cy 
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2) Find the elevation of BM2 if the following readings are given if the elevation of 
BM1 is 01+30:  
 
Station BS FS 

BM1 3.3  

TP 2.4 1.5 

BM2  1.2 

  

 
 
       

A) 1+30                                          B) 1+31.2 

C) 1+33                                          D) 1+31.8 

 

The Answers is B 

The height between two points are given equal to: Back sight (BS) - Foresight (FS) = 
height, positive answer means FS is higher than the BS. 

BM1 to TP = BS-FS= 3.3-1.5= +1.8 

TP to BM2 = BS-FS= 2.4-1.2= +1.2 

Elevation at BM2 = Elevation at BM1 + height = 130 + 1.8 + 1.2 = 133=1+33
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3) For the pre-cast concrete bridge box girder which one is the most likely closer to 
the required volume of concrete for one box? Thickness is 8” for two sides and bottom 
chord and 4” for the top chord. Each corner has 3 by 3 inches hunches. Length of bridge 
is given equal to 200’ 
 

 

 

A) 1500 cf 

B) 1000 cf 

C) 1825 cf 

D) 1250 cf 

The Answers is C 

To find the answer the section can be divided in the certain geometric shapes. Then the 
area of each section can be found. Volume is equal to the area multiplied by the length of 
girder. All dimensions in inches have been converted to ft by dividing by 12. 

A= ((36*4+(66-4-8 ) *8*2+(36*8)+4*(3*3)/2))/(12*12) = 9.125 sf (area of section) 

Volume = 9.125*200= 1825 cf
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4) Which one of these 4 cost functions shows more increasing in rate of expenses over 
the time? (Horizontal axis shows time and vertical axis shows costs.) 

         
A)                                          B)                            C)                           D)  

 

The Answers is A 

The question shows different cost functions. The choice B shows the decreasing in rate 
over the time (Log function), choices C shows the constant expenses over the time. 
Choice A, is an exponential function and shows for rate of change over the time than D.
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5) For the following paths find the critical path using the CPM? 
 

 

 

            A) 44                                              B) 48 

            C) 60                                              D) 64 

 

The Answers is D 

The critical path is the path with the longest time. 

 

 

 

 

 

 

 

 

Activity Time 
I. 4 weeks 
J. 16 weeks 
K. 8 weeks 
L. 24 weeks 
M. 28 weeks 
N. 4 weeks 
O. 8 weeks 
P. 4 weeks 

Paths’ Lengths 
ACDFH = 44 
ACDGH = 48 
ACEFH = 48 
ACEGH = 52 
BCDFH = 56 
BCDGH = 60 
BCEFH = 60 
BCEGH = 64 
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6) A dump-hauler has a purchase price of $109,000. Freight for delivery is $5000. 
Tires are an additional 25,000 with the estimated life time of 4500 hours. The hauler 
expected to operate 1500 hours annually and for 11 years. Maintenance fees for the 
hauler is estimated at $18000. What is the before-tax estimated hourly cost of operation 
excluding operator labor cost? 

 

A) 35                                            B) 41 

  

C) 23                                             D) 15 

 

The Answers is C 

The best way to estimate the hourly cost is to find all expenditures and cost for a year, 
then the hourly cost can be estimated prorate: 

The total hauler cost = 109000+5000= $114,000 

The hauler price per year:   114,000+/12= $ 9500 per year 

Tires will work 4500 hr and every year 1500 years of operation is expected so:  
4500/1500=3 years is the life time for the tires 

Therefore, tire costs for a year is become: 21000/3 = $7000   

Total annual expenditures = $9500+$7,000+$18000 = $34,500 

Hourly rate = 34500/1500 hr/year = 23   
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7) How many 4 by 8 in samples required for a 7000 sf shear wall with 180 cy3 of 
concrete?  
 

A) 2 specimens 
B) 3 specimens 
C) 4 specimens 
D) 5 specimens 

 

The Answers is B 

P70-71, ACI 318-08, 5.6.2.1 and 5.6.2.4. 

Based on the code instructions, 3 specimens are required for the 4 by 8 in cylinder 
samples and for each 150 cy 3 or 5000 sf needs one sample. So for 180cy3 2 samples are 
required and for the 7000 sf also 2 samples are required. So, with this size of samples 3 
samples are required. 
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8) For the wall form work, if the height of wall is equal to 10 ft. and the distance 
between inclined supports is 3 ft. find the force in the support assuming the 45 degree 
angle for it.  

                          

 

A) 7500 lb. 

B) 10607 lb.  

C) 1500 lb. 

D) 150 lb. 

     

 The Answers is B 

P18, ASCE 37-02, 4.7.1. 

Concrete density = 150 lb/cf (ASCE 7-10, Chapter 3, 3.1 and C3, table C3-1 & C3-2.) 

 

Cc= 150*10 = 1500 psf/ft., is the lateral pressure at the base of the wall. 

The pressure is distributed in the triangular form so the problem is like a beam with 
triangular load.  

We need to find the reaction of this beam then we can find the force in the lateral support. 

So we can find RA as:                                                                    RA 

(1500 * 10/2)*1/3*3 = 7500 lb.                            

                                                                                                      

To find the force in the soldier  

α=45 degree 

F= RA/ Cos 45 = 7500/ Cos 45= 10606.6 lb. 
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9) If the maximum moisture content is given equal to 17% and specific gravity of 
soil is given equal to 2.67 find the dry density according to the modified proctor test 
procedure. 

A) 125 pcf 

B) 95 pcf  

C) 115 pcf 

D) 150 pcf 

 

The Answers is C 

According to the modified proctor test procedure, the dry density is equal to: ߩ = ݓ௪ߩ + ܩ1ܵ =  62.40.17 + 1/2.67 =  ଷݐ݂/ܾ݈ 114.59
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10) In the temporary structure in the referred picture if the soil is un-drained stiff clay 
which one is correct? 

 

A) Soil pressure has a uniform distribution. 
B) Soil pressure has a trapezoidal form 
C) Soil pressure is triangular and the maximum pressure is at base. 
D) Soil pressure is triangular and the maximum pressure is at top. 

 

 

The Answers is B 

This is the definition for the temporary structures. In the clay soil the pressure has 
trapezoid form and in sand it is uniform. In none of the conditions it has triangular form.
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11) Which one of the following compactors shall be used for the compaction just 
behind the retaining wall? 

 

C) A) sheepsfoot compactor                          B) Smooth drum 
D) C) Small plate compactor                         D) pneumatic 

 

The Answers is C 

As general rule, heavy compactor equipment cannot be driven within 3 feet (0.3 m) of the 
back of the wall and based on definitions in this zone (settlement zone) only the small 
plate compactor shall be used.
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12) A fine grained soil has a Liquid Limit (LL) of 70% and a Plasticity limit (PL) of 
30%. The soil can be classified as: 
 

A) CL 
B) CI 
C) CH 
D) MI 

 

The Answers is C 

For the fine grained soil according to the unified chart easily the soil classification can be 
defined as follows:    

PI= LL-PL So, PI = 70-30 = 40% 

 

So the soil is classified as CH. 
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13) For a fully braced retaining wall in the basement of a 10 stories building, which 
formula will give the pressure at the bottom of the wall. (Height of wall is equal to 10 ft.)  
 

A) P= Soil density * 10 * Ka (active soil pressure) 
B) P= Soil density * 10 * K0 (at rest soil pressure) 
C) P= Soil density * 10 * Kp (passive soil pressure) 
D) P= Soil density * 10 * Ka (active soil pressure) * 10/2 

The Answers is B 

Rankine and Coulomb theories assume that wall moves slightly and then active and 
passive pressure will start acting on the wall. If the wall is fully braced or considered as at 
rest, then K0 or at rest soil pressure coefficient shall be considered. Since in all 
basements, walls are designed as perimeter walls and braced with floors, and other walls, 
K0 shall be considered for them.
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14) The ground water level is at 9ft. below ground. What is the total stress at 15 ft. 
below ground? Consider a footing on top layer with the width of 10 ft. which makes a 
pressure of 150 psf. Use both figures to find the pressure. 

 
 

 
 

A) 2200 psf 
B) 1778 psf 
C) 1200 psf 
D) 1860 psf 

The Answers is B 

To solve the problem, the amount of density for each layer shall be estimated.  

For the first layer (Brown Silty Sand): 

ௗ௥௬ߩ  = .ݏܩ ௪ߩ ଵ(ଵା௘) =  2.65 ∗ 62.4 ଵଵା଴.ହ଼ = ௪௘௧ߩ ݂ܿ/ܾ݈ 104.65 = ௗ௥௬(1ߩ + ݉) =  104.65 ∗ (1 + 0.205) = 125.32 ݈ܾ/݂ܿ 

 

 

ft

ft 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

35 
 

Total stresses are equal to: ߪ(଴ିଽ) = ℎߛ  = 125.32 ∗ 9 = (ଽିଵହ)ߪ ݂ݏ݌ 1127.88 = ℎߛ  = 104.65 ∗ 6 =  ݂ݏ݌ 627.9

Foundation stress is estimated from the figure as: 

Depth = 15’ width of footing is = 10ft. so stress shall be found in 3d and it is equal to = 
0.15 q = 0.15*150 = 22.5 psf  

  

So the total stress = 22.5+1127.88+627.9= 1778.28
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15) A soil sample has 30% passing the No. 4 sieve and 10% passing the No. 200 
sieve. The coefficient of uniformity is greater than 4. Classify the soil according to the 
Unified Soil Classification System. 
 

A) SP-SM 
B) SW-SM 
C) SP 
D) GW  

The Answers is D 

According to the Unified Soil classification table the soil can be classified as GW. See 
the below table. 

 

10% passing Sieve #200           30% passing through #4 means less than 50% on #4 

  

                                                 Uniformity is> 4        

10% passing means more than 50% larger than #200 sieve and 30% passing from #4 
means less than half is smaller than #4 so the soil can be (GW, GP, GM, or GC). The 
uniformity bigger than 4 shows the soil is classified as GW. 
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16) For the shown footing, find the maximum compressive stress. (P= 1000 lb.   M= 
500 lb-ft.    B=D=width of footing = 9 ft.) 

 

A) 20.3 psf 
B) 8.2 psf 
C) 16.5 psf 
D) 12.3 psf 

 

The Answers is C 

To find the stresses under the foundation three different conditions might be happened 
which are shown in the below picture.  

 

So, the eccentricity is equal to:  

e= M/P = 500/1000 = 0.5 < D/6 = 9/6= 1.5 

So, the method in “b” shall be used because the footing has not tension. 

Max. Stress = P/(B*L) * ( 1+ 6e/L) = 1000/(9*9) * (1+6*0.5/9) = 16.46 psf 
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17) Referring to the figure, find the maximum tension force at the bottom chord if the 
force is equal to 1000 lb. the length of span is 20 ft.(4@5’), and height of the truss is 
given equal to 5 ft.   

 

A) 1200 N 
B) 1000 N 
C) 5000 N 
D) 2000 N 

 

The Answers is B  

To find the force in the bottom chord easily find the bending moment at mid-span. 
M/height of truss will give the forces in top and bottom chord. So: 

M= PL/4 = 1000*20/4 = 5000 lb. 

F= M/d = 5000/5 = 1000 lb.
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18) Which model has just compressive force in the diagonal members? 

 

A) Warren and roof trusses 
B) Howe truss 
C) K and Warren trusses 
D) Pratt truss 

 

 

The Answers is B 

Pratt truss has all tension members while Howe has all compression members. All other 
types have a mix of compression and tension diagonals. Since the question asked for just 
compression the answer is Howe truss.
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19) If a design engineer wants to use one of the following sections as a simple beam 
on the sloped roof, which section(s) may give a better results?  

 

               
 

A) I section 
B) Z and angle sections 
C) I and channel sections 
D) Channel, Z, and Angle sections 

The Answers is D 

Angles and Z sections have 2 principle axis other than the X and Y axis, because are 
asymmetric sections. So, if they use on top of the sloped roof the actual load will work on 
their real axis and consequently it creates the minimum bending moments. With a proper 
selection of roof angle and principle axis angles the biaxial bending moment on sloped 
roof will be converted to the uniaxial bending moment. Channel has a center of rotation 
which will help to decrease the effect of horizontal vector on the sloped roofs. So. All 
three sections are suitable for the sloped roofs. I sections are the most deficient sections 
on the sloped roofs, because always they face the biaxial bending moment and 
consequently the designed sections have more weight that the Z, angle, or channels.
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20) For the beam in the referred picture find the maximum bending moment at the 
mid-span. 

 

 

A) 6 KN-m 
B) 16.6 KN-m 
C) 14.3 KN-m 
D) 8.3 KN-m 

 

 

The Answers is C 

Using the super position law, the mid span bending moment is the sum of the bending 
moment from the simple span beam and the cantilever over hang. 

So : 

Simple span beam (mid span) = wl^2/8 = 3*4^2/8 = 6 KN-m 

Overhang creates negative bending moment and the concentrated moment is positive so: 

The negative bending moment at support = M-wL^2/2 =  20- 3*1.5^2/2 = +16.625    

At the mid span half of this bending moment will be added to the mid span bending 
moment (simple beam effect) so, the total moment = 16.625/2 + 6 = 14.3 KN-m
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21) What is the ratio between plastic section modulus and elastic section modulus and 
(shape factor) for the rectangular section as follows: 
 
 

A) 1.5 
B) 1.33 
C) 2 
D) 1.7 

 

The Answers is A 

Elastic section modulus = I/C = (bh3/12)/(h/2) = bh2/6 

Plastic section modulus = ΣAy = b*(h/2) * (h/4) * 2 = bh2/4 

Shape factor = (bh2/4) / (bh2/6) = 3/2 =1.5
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22) A contractor need to make a concrete with target strength of 4 KSI and 0.5KSI as 
standard deviation. What should be the average of compressive strength tests for the 
concrete mix design? 

  

A) 4.7 KSI 
B) 3.3 KSI 
C) 4.1 KSI 
D) 4.0 KSI 
   

The Answers is A 

P67, ACI 318-08, 5.3.2.1 

The required compressive strength for the f’c<5 KSI is given by the following formula: f′ୡ୰ = f′ୡ + 1.34Sୱ 

Ss = to the standard deviation of the samples and 1.34 according to the normal 
distribution function represents the 90% success in the samples and 10% failure.  

So:     f′ୡ୰ = 4.0 + 1.34 ∗ 0.5 = 4.67 KSI 
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23) Concrete curing shall be maintained above 50 oF and in a moist condition for at 
least: 
 

A) 3 days after placement. 
B) 10 days after placement. 
C) 15 days after placement. 
D) 7 days after placement. 

 

The Answers is D 

P77, ACI 318-08, 5.11. 

This is the definition of code.  

Concrete curing shall be maintained above 50 oF and in a moist condition for at least 7 
days after placement. 
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24) Find the maximum bending moment on a beam with the length of 20 ft. for the 
two 2000 lb. moving load (crane wheels) with the distance of 4 ft.  
 

A) 20000 lb-ft 
B) 16000 lb-ft  
C) 19200 lb-ft 
D) 18000 lb-ft 

The Answers is D 

The maximum bending moment for the moving load does not occur in the mid span. The 
maximum bending moment for the 2 equal moving load is equal to: ܯ = 2ܮܲ (1 −  (ܮ2ܽ

Where “a” is the distance between loads, L is the length of span, and P is the moving 
load. So, M= 2000*20/2*(1-4/(2*20)) = 18000 lb-ft 
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25) If the PVC station of 100+00 at 59 ft. elevation is connected to the PVT station at 
104+00 referring to the following figure, find the station of the crest.  

 

 
A) 101+23 ft. 
B) 102+00 ft. 
C) 101+50 ft 
D) 101+15 ft. 

 

The Answers is A 

P3-149, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.4.6. 

400 ft. vertical curve, therefore: 
• PVI is at STA 100+00 and PVT is at STA 102+00 

Elevation of the PVI is 59’ + 0.02(200) = 63 ft. 

Elevation of the PVT is 63’ – 0.045(200) = 54 ft. 

High point elevation requires figuring out the equation for a vertical curve 
• At x = 0, y = c => c=59 ft. 
• At x = 0, dY/dx = b = G1 = +2.0% 

• a = (G2 – G1)/2L = (-4.5 – 2)/(2(4)) = - 0.8125 

• y = -0.8125x
2
 + 2x + 59 

• High point is where dy/dx = 0 
• dy/dx = -1.625x + 2 = 0 
• x = 1.23 stations = 01+23 

Station of the crest = (1+23)+100+00=101+23
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26) A car is traveling at 50 mph in a county at night on a steep wet road with 6% 
uphill slope. Find the stopping sight distance.  

 

A) 300 ft. 
B) 389 ft. 
C) 112 ft. 
D) 241 ft. 

The Answers is B 

P3-2, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.2.2. 

      

According to the AASHTO 2004 code, the stopping sight distance for horizontal curves is 
equal to: 

 ܵ = 1.47. (2.5). ܸ + ܸଶ30(0.347 +  (ܩ

 

G is the slope of the road, for the uphill road = +0.06 (it will be negative for the downhill) 

Friction coefficient = f = 0.1 

V= 50 mph 

S= 1.47 . 2.5 . 50 + 502/(30*(0.347+0.06) = 388.5 ft. 
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27) In a close traverse, what is the bearing of NC? 
 

 

A) S5E 
B) N85W 
C) S85E 
D) N5W 

The Answers is C 

A bearing of a line is the direction of the line with respect to any given meridian and is 
described by 900 quadrant in which the line falls and by the acute angle between the line 
and the meridian within the quadrant. 

Since line BC lies in the second quadrant and so the angle should be measured between 
line and S, So the angle is: 90-5 = 85o and the direction is S and E, So, S85E is the 
answer. 
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28) A horizontal curve is designed with a 1500 ft. radius.  The tangent length is 400 
ft. and the PT station is 20+00.  Find the length of the curve? 

 

A) 382 ft. 
B) 540 ft. 
C) 420 ft. 
D) 781 ft. 

The Answers is D 

P3-18, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.3. 

Since we know R and T we can use T = R.tan(delta/2) to get delta  

 400=1500 tan(delta/2) then delta = 29.86 degrees 

D = 5729.6/R.  Therefore D = 3.82 

L = 100(delta)/D = 100(29.86)/3.82 = 781 ft. 
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29) In the following intersections layouts, which one is strongly recommended in the 
both urban and the rural areas for the local road or street. 
 

                
             A                         B                      C                           D 

 

The Answers is C 

P10-1, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 10.2.  
 
According to the AASHTO definitions, the full and half cloverleaf intersections and 
trumpet are recommended for the rural highways (A, B, and D) and not recommended for 
the local roads. The diamond (C) is recommended for the urban and rural local roads.  
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30) A district road with a bituminous pavement (friction coefficient=0.16) has a 
horizontal curve of 700 ft.  If the design speed is given equal to 45 mph find the super-
elevation. 

 

A) 3% 
B) 5% 
C) 7% 
D) 9% 

 

The Answers is A 

P3-43, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.3.5. 

For 70 mph, f = 0.16 

Rv = V
2
/15(f+e)  or  e + f = V2/15 R , then: e (super elevation) = 45^2/(15*700)-0.16 = 

0.03  
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31) Degree of curve is 

 

A) Equal to the interior angle. 
B) Bearing of the curve. 
C) Defined in degree. 
D) Proportion to the reciprocal of the radius. 

 

The Answers is D 

P3-18, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed.  

This is the definition in AASHTO code.  
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32) Spiral (transition) curves   
 

A) are never used.  
B) have a particular radius. 
C) are used to produce a transition between two tangents. 
D) are used to produce a gradual transition from tangents to circular curve. 

The Answers is D 

P3-59, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.3.8. 
 

This is the definition for the spiral curve. 
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33) Which one has more pressure at the depth of h? 
 

A)          B)         C)     
 
D)  They have equal pressure 

The Answers is D 

 

According to the fluid mechanic principles, the pressure is not related to the shape, so at 
the depth of “h” the amount of pressure is the same for all shapes. 
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34) A 3h storm over a 150 km2 area produces a total runoff volume of 7*106 m3 
With a peak discharge of 360 m3/Sec. What is the total excess precipitation? 
 

A) 1.4 cm 
B) 2.6 cm 
C) 3.6 cm 
D) 4.6 cm 

 

The Answers is D 

According to the unit hydrograph definition: 

V=total volume of runoff = Ad(area of the drainage watershed) * Pave(average 
precipitation)  

Pave= V/Ad = 7*106/ (150)*106 = 0.046 m = 4.6 cm 

  .
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35) A 3h storm over a 150 km2 area produces a total runoff volume of 7*106 m3 with 
a peak discharge of 360 m3/Sec. find the unit hydrograph discharge? 
 

A) 78 m3/s.cm 
B) 120 m3/s.cm 
C) 210 m3/s.cm. 
D) 260 m3/s.cm 

The Answers is A 

According to the unit hydrograph definition: 

V=total volume of runoff = Ad(area of the drainage watershed) * Pave(average 
precipitation)  

Pave= V/Ad = 7*106/ (150)*106 = 0.046 m = 4.6 cm 

 
 

Qp,unit = Peak discharge/Pave = 360/4.6 = 78.2  
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36) What is the flow rate for a street V channel finished (clean) concrete channel with 
a width of 1’, channel slope of 0.5%, with a “normal” water depth of 0.5’? 
 

A) 0.55 cfs 
B) 1.20 cfs 
C) 0.25 cfs 
D) 2.41 cfs 

The Answers is A 

 

n is 0.015,  

hydraulic radius= (d Cos α)/2                                                                                                    

                                                                                                                     1’ 

 α = Arch tan (0.5/0.5) =45o 

So, HR = 0.5* (cos 45) / 2 = 0.176                                                                       

   d=0.5’  

S is 0.005 ft/ft, so 

V = 2.2 ft/sec 

Q = V*A= 2.2 ft/sec*(0.5*0.5)/2*2 sq.ft. = 0.55 cfs 
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37) Rainfall intensity is  
 

A) The amount of precipitation per second. 
B) The runoff after a rainfall. 
C) The amount of precipitation per hour. 
D) The design storm. 

The Answers is C 

This is the definition. 
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38) What is the definition According to the US environment protection (EPA) which 
area needs permit for the land disturbing and it will called as “disturb”? 

 

A)10 or more acres                                             B)  1 or more acres                                              

C) 100 or more acres                                           D) 1000 or more acres                                                 
 

The Answers is B 

US environment protection (EPA) effective March 10, 2003 any activity in the area of 1 
or more acres needs NPDES (National Pollutant Discharge Elimination System) permit. 
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39) 8 MGD (million gallon per day) of water flows into the new schedule-40 steel 
pipe network as shows below. Find the rate of flow in the upper branch. 

  

                         8”, L=200’, C80 

 D=8”,L=150                                            

 

                      4”, L= 100, C=100 
 

 
A) 1.1 MGD 
B) 6.2 MGD 
C) 5.0 MGD 
D) 1.95 MGD 

 

The Answers is B 

Parallel pipes have three principles that govern the distribution of flow between the two 
branches. 1- head loss are the same for each branch 2- head loss at each junction is the 
same as each branches, 3- the total flow rate is the sum of the flow rates in the two 
branches. According to the 3rd principle, Vt = Va + Vb  

So: 

Diameter = 8”    flow area = 50.24 in2 

Diameter = 4”    flow area = 12.56 in2  

Using the Hazen-Williams expression for the velocity of flow in the pipe: 

V= (0.55CD0.63hf0.54)/L0.54 

V1= 0.55 * 80 * (8/12)0.63 * hf0.54 / 2000.54 = 1.95 hf0.54 

The same for lower branch: 

V2=2.28 hf0.54 

. hf1=hf2 

V1*A1/V2*A2 = (1.95 * 50.24) / (2.28*12.56) = 3.42, V2=0.29 V1 

Vt =V1+V2 = V1.A1+0.29 V1.A2 = 1.29 V1.A1=1.29 Q1, then Q1= 5MGD/1.29 = 
6.2MGD 
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40) In a drainage project for an underground subway station if the required amount of 
well drawdown is 3 ft. in the 50 ft. depth of the aquifer. The hydraulic conductivity is 
given equal to 120 gal/(day-ft2), well radius is equal to 0.3 ft. and the water table recover 
at radius of 1000 ft. find the required pumping flow rate  ? 

 

 
A) 13524 gal/day 
B) 71020 gal/day 
C) 18520 gal/day 
D) 5624 gal/day 

 

 

The Answers is A 

ܳ = ଵଶݕ)ܭߨ − (2ݎ1ݎ)݊ܮ(ଶଶݕ  

Where, K= hydraulic conductivity = 120 gal/ (day-ft2) 

For the maximum drawdown of well we need to check it at the well center, so: 

 y1= 5 ft.   and,  y2=50-3 = 47 ft. 

Since we want to find the Q at the center of well we do not need the information about 
the radius of well and radial distance and r1=r2 ܳ = 50ଶ)120ߨ − 47ଶ 10000.3)݊ܮ( ) =   ݕܽ݀/݈ܽ݃ 13524.17
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1) Find the net excavation in cubic yard. 

 

 
 

 
 A) 31                  B) 10                  C) 20                   D) 50 

 

STA 12+10 

Fill = 50 cf, C=0 cf 

 

STA 12+40 

Fill= 0, C= 60 cf 

 

STA 12+70 

Fill = 35 cf, C=20 cf 
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2) The elevation of station C is given equal to 01+20. If the back sight on A is 3.5 ft. 
and the foresight for C in 5.1, another foresight reading on B shows 2.2 ft. Find the 
elevation of the point B.  
 

 
 
       

A) 1+20.5                                       B) 1+22.9 

C) 1+17.1                                       D) 1+18 
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3) For the pre-stressed concrete bridge girder which one is the most likely closer to 
the required volume of concrete for this girder if the length of girder is given equal to 30 
ft. Height = 3 ft.  
 

 

 

A) 3.95 cf 

B) 152.3 cf 

C) 118.8 cf 

D) 145.8 cf 

 

 

4) A precast concrete wall with the thickness of 8”, height of 8’ and width of 6’. A 
hauler truck should carry these precast walls. The capacity of the hauler is 20 US tons. 
How many pieces of wall can be transported by the hauler?  

A) 10                                          B) 8 

C) 12                                          D) 3 
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5) A project is described by the following precedence table. The project manager 
wants to decrease the normal project time by 4 days. Most nearly, how much will it cost 
to reduce the project completion time by three days? 

 
Activity       Predecessors Normal 

time (days)
Crash 
time 

Normal 
cost daily 

Crash 
cost daily 

A - 8 6 50 100 

B A 2 1 80 140 

C A 6 4 80 100 

D B 2 1 100 150 

E C 6 3 90 200 

F E 3 1 80 160 

G D,F 4 2 120 300 

 

            A) $200                                          B) $120 

            C) $180                                           D) $140 
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6) The amount of sales for contract has given equal to $1,000,000 including 
$100,000 for tax and $70,000 for the insurance. At the end of the project contractor has 
owned $50,000 of equipment and tools (assets) in addition $400000 assets that he does. 
Contractor paid $650,000 for the man power, equipment, and materials for this project. 
Find the gross profit, operation profit, net profit, and return on assets. 

 

 
Choice Gross profit Operational 

profit 
Net profit Return on 

assert 

A 18% 40% 83% 35% 

B 35% 83% 18% 40% 

C 40% 18% 35% 83% 

D 83% 35% 40% 18% 

 
7) The test strength of the 4 by 8 in. cylinder sample is taken as the average of the 
strength of 
 

A) 2 specimens 
B) 3 specimens 
C) 4 specimens 
D) 5 specimens 
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8) For the scaffolding as shown in the picture estimate the axial force in the 
bracings.  

                           
                                                                                             10’                        10’ 

 

A) 200 lb. 

B) 141lb  

C) 100 lb. 

D) 282 lb. 

      

9) In a proctor test the maximum dry density is given equal to 125 lb/cf with 20% of 
water content. If the sample dry density of the road pavement equal to 123, what is the 
amount of the relative compaction? 
 

A) 90% 

B) 95%  

C) 98% 

D) 100% 

 

  

 

CH=200 lb 
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10) The water content of soil is defined as the ratio of 
 

A) Volume of water to volume of voids in soil 
B) Volume of water to volume of given soil 
C) Weight of water to weight of air in voids 
D) Weight of water to weight of solids of given mass of soil. 

 

11) Design of a footing on the loose sand requires which one of the following 
activities: 

 

A) It is not possible 
B) Loose sand should always be compacted prior to put footing on it. 
C) No need for compaction because we design the footing based on the soil 

strength. 
D) Compaction is required if the modified proctor test is less than 50% for the 

natural ground. 

 

12) A fine grained soil has a Liquid Limit (LL) of 40% and a plasticity Index of 30%. 
The soil can be classified as: 
 

A) CL 
B) CI 
C) CH 
D) MI 
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13) The diagram below shows the results of a standard compaction test. The Optimum 
Moisture Content (O.M.C.) of the soil is 

 

 

A) 12% 
B) 17.5% 
C) 18% 
D) 22% 

 

14) The ground water level is at 9ft. below ground. What is the total stress at the 
bottom of the blue clay (i.e. at 23ft. below ground)? 
 

 
A) 2200 psf 
B) 1759 psf 
C) 1200 psf 
D) 1860 psf 

 

ft

ft

ft 
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15) A soil sample has 70% passing the No. 4 sieve and 10% passing the No. 200 
sieve. The coefficient of uniformity is 4 and the fines are non-plastic. Classify the soil 
according to the Unified Soil Classification System. 
 

A) SP-SM 
B) SW-SM 
C) SP 
D) GW-GM 

 

16) For the shown footing, find the maximum compressive stress. (P= 1000 lb.   M= 
3000 lb-ft.    B=D=width of footing = 9 ft.) 

 

A) 60 psf 
B) 30 psf 
C) 49 psf 
D) 12 psf 

 

 

17) Referring to the figure, find the force in the member DB. 

 

A) 1200 N 
B) 800 N 
C) 400 N 
D) 600 N 
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18) Referring to the figure, adding a horizontal force P at point C and considering the 
combination of all loads will:  

 

A) Increase the forces in EC 
B) Decrease the forces in EC 
C) Increase the force in AC 
D) Decrease the force in AC 

 

 

19) If a design engineer wants to use one of the following sections as a simple beam, 
which section has biaxial bending moment even if the load applies along the Y direction?  

 

A)       B)     C)  D)  

  

20) For the beam in the referred picture which one shows the correct bending moment 
diagram? 

 

 

 

 

                       A                                                      B 

P=1000 N 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 
 

73 
 

 

                        C                                                      D 

 

 

21) The rate of change of bending moment is equal to 

 

A) Shear force 
B) Slope 
C) Deflection 
D) None of these 

 

22) For an existing concrete water reservoir the contractor has tested the existing 
compressive strength of concrete in 50 different location. The average of these tests 
shows the value of 4.1 KSI and the standard deviation shows the value of 0.5 KSI. If the 
contractor wants to take the risk of 10% for the rehabilitation of the structure, find the 
target strength of the structure that should be considered for the new design? (Use normal 
distribution function.)  

 
A) 3.43 KSI 
B) 4.77 KSI 
C) 4.1 KSI 
D) 4.6 KSI 
 

23) Proper proportioning of concrete, ensures 
 

A) Desired durability and workability 
B) Water tightness of the structure 
C) Adequate strength  
D) A & C 
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24) The shear force at the center of a simply supported beam of span  carrying a 

uniformly distributed load of  per unit length over the whole span is 
 

A)                   

B)   

C)  
 

D) Zero 

 

25) A 400 ft. equal tangent crest vertical curve has a PVC station of 100+00 at 59 ft. 
elevation.   The initial grade is 2.0 percent and the final grade is -4.5 percent.  Determine 
the elevation of the high point of the curve.   

 

 
A) 60.23 ft. 
B) 54.00 ft. 
C) 50.43 ft. 
D) 104+00 ft. 

 
26) A car is traveling at 30 mph in a county at night on a flat wet road. Find the 
stopping sight distance.  

A) 300 ft. 
B) 197 ft. 
C) 112 ft. 
D) 241 ft. 
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27) A roadway is being designed using a 45 mph design speed.  One section of the 
roadway must go up and over a small hill with an entering grade of 3.2 percent and an 
existing grade of -2.0 percent.  How long must the vertical curve be? 

 

A) 115 ft. 
B) 450 ft. 
C) 317 ft. 
D) 270 ft. 

 
28) A horizontal curve is designed with a 1500 ft. radius.  The tangent length is 400 
ft. and the PT station is 20+00.  What is the PI station? 

 

A) 16+16.3 
B) 12+16.3 
C) 12+18.2 
D) 16+18.2 

 

29) In the following intersections layouts, which one is strongly recommended in the 
urban area and not recommended in the rural areas for the collectors. 
 

                
             A                         B                      C                           D 
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30) A district road with a bituminous pavement (friction coefficient=0.16) has a 
horizontal curve of 500 ft.  If the design speed is given equal to 45 mph find the super-
elevation. 

 

A) 1 in 10 
B) 1 in 20 
C) 1 in 30 
D) 1 in 40 

 

31) Design of horizontal and vertical alignments, super-elevation, sight distance and 
grades, is worst affected by 

 

A) length of the vehicle 
B) height of the vehicle 
C) width of the vehicle 
D) speed of the vehicle 

 

 

32) First operation during the detailed survey of a hill road, is 
 

A) hydrological and soil surveys 
B) adjustment of alignment along with curves 
C) derivation of longitudinal and cross-sections 
D) fixation of Bench Marks 

   

33) A syphon is used 
 

A) to fill up a tank with water at higher level from a lower level 
B) to connect water reservoirs at different levels intervened by a hill 
C) to supply water to a town from higher level to lower level 
D) none of these 
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34) A 2h storm over a 111 km2 area produces a total runoff volume of 4*106 m3 
With a peak discharge of 260 m3/Sec. What is the total excess precipitation? 
 

A) 1.4 cm 
B) 2.6 cm 
C) 3.6 cm 
D) 4.0 cm 

 

35) A 2h storm over a 111 km2 area produces a total runoff volume of 4*106 m3 with 
a peak discharge of 260 m3/Sec., find the unit hydrograph discharge? 
 

A) 72 m3/s.cm 
B) 120 m3/s.cm 
C) 210 m3/s.cm. 
D) 260 m3/s.cm 

  
36) What is the flow rate for a rectangular finished (clean) concrete channel with a 
base width of 8’, channel slope of 0.5%, with a “normal” water depth of 2’? 
 

A) 140 cfs 
B) 8.5 cfs 
C) 100 cfs 
D) 200 cfs 

 
37) The ratio of the depth of flow to the hydraulic radius for the most economical 
trapezoidal section, in open channel flow is 
 

A) 0.5 
B) 1 
C) 2 
D) 1.2 
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38) When does the silt fence barrier (below picture) be used for the sediment control? 
 

 
A) It may be constructed of hay and it operates by intercepting and ponding 

sediment-laden runoff.   
B) It may be constructed of fence and it operates by intercepting and ponding 

sediment-laden runoff.   
C) It is a mechanical system spillway 
D) It is a silt fence ditch check and shall be used at 100’ spacing. 

 
39) 5 MGD (million gallon per day) of water flows into the new schedule-40 steel 
pipe network as shows below. Find the rate of flow in the upper branch. 

 

                    8”, L=200’, C80 

 D=8”,L=150                                           12”,L=300 

 

                     4”, L= 100, C=100 
 

 
A) 1.1 MGD 
B) 3.9 MGD 
C) 5.0 MGD 
D) 1.95 MGD 
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40) Which one is not correct for design a bridge? 

 

 
A) Live (truck) loads distribution is prorated to the tributary width (distance 

between girders) only. 
B) Truck loads shall be multiplied by the impact factor. 
C) A bridge in the horizontal curve shall be designed for the centrifugal force. 
D) For design of the bridge piers, all vertical and horizontal loads shall be 

combined according to the AASHTO code. 
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Solutions  

Second Style Exam
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1) Find the net excavation in cubic yard. 

 

 
 

 
 A) 31                  B) 10                  C) 20                   D) 50 

The Answers is A 

 

This method is used widely and most of the estimators use this method where length is 
much greater than width. 

Earthworks Formulas 

ܸ ݈ܽݑ݉ݎ݋ܨ ݀݊ܧ ݁݃ܽݎ݁ݒܣ  = ௅(஺భା஺మ)ଶ  

L=Distance between ܣଵ ܽ݊݀ ܣଶ 

Also, 1 mile = 5280 ft. = 1760yards and 1 yard = 3 ft. 

Each station introduce with the distance from the origin in feet, so STA 12+10 means: 
1210 ft. Then distance between 2 stations in this problem is given equal to 30 ft. using the 
average area method:  

Vcut(a-b)= (0+60)/2 * 30 = 30*30 = 900 cf 

Vfill(a-b)= (50+0)/2*30 = 25*30= 750 cf 

Vcut(b-c)= (20+60)/2 * 30 = 40*30 = 1200 cf 

STA 12+10 

Fill = 50 cf, C=0 cf 

 

STA 12+40 

Fill= 0, C= 60 cf 

 

STA 12+70 

Fill = 35 cf, C=20 cf 
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Vfill(b-c)= (0+35)/2*30 = 17.5*30= 525 cf 

Total volume of excavation = 900+1200 = 2100 cf = 77.8 cy 

Total volume of embankment = 750+525= 1275 cf = 47.2 cy 

Net excavation= excavation – embankment = 77.8 - 47.2 = 30.6 cy 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 
 

83 
 

2) The elevation of station C is given equal to 01+20. If the back sight on A is 3.5 ft. 
and the foresight for C in 5.1, another foresight reading on B shows 2.2 ft. Find the 
elevation of the point B.  
 

 
 
       

A) 1+20.5                                       B) 1+22.9 

C) 1+17.1                                       D) 1+18 

 

The Answers is B 

 

The height between two points are given equal to: Back sight (BS) - Foresight (FS) = 
height, positive answer means FS is higher than the BS. 

This is a tricky question! Since we have the elevation of point “C” and FS at C and B, we 
can consider BS for C and FS for B and no need for the information about A, so: 

BS at C= 5.1 FS at B= 2.2  

BS-FS= 5.1-2.2= +2.9 

Elevation at B = Elevation at C + height = 120 + 2.9 = 122.9=1+22.9

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 
 

84 
 

3) For the pre-stressed concrete bridge girder which one is the most likely closer to 
the required volume of concrete for this girder if the length of girder is given equal to 30 
ft. Height = 3 ft.  
 

 

 

A) 3.95 cf 

B) 152.3 cf 

C) 118.8 cf 

D) 145.8 cf 

The Answers is C 

To find the answer the section can be divided in the certain geometric shapes. Then the 
area of each section can be found. Volume is equal to the area multiplied by the length of 
girder. All dimensions in inches have been converted to ft by dividing by 12. 
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    3’ 

1.29’ 

A= 
2.5*0.5+((2.5+(6+2+2)/12)*0.5*1.5/12)+(6+(6+2+2))/12*0.5*2/12)+0.5*1.29+(6/12+2+
2/12)*0.5*3.5/12+(2+2/12)*7.5/12 = 3.95 sf 

Volume = 3.95*30= 118.725 cf 
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4) A precast concrete wall with the thickness of 8”, height of 8’ and width of 6’. A 
hauler truck should carry these precast walls. The capacity of the hauler is 20 US tons. 
How many pieces of wall can be transported by the hauler?  

A) 10                                          B) 8 

C) 12                                          D) 3 

 

The Answers is B 

Concrete density is equal to 150 pcf, ASCE 7-10, table C3. So the weight of each piece 
will be equal to: 

W= 150 * (8/12 * 8 * 6) = 4800 lbs 

1 US Ton = 2000 lbs, each wall = 4800/2000=2.4 ton, 

Therefore; 20/2.4 = 8.33, so the truck can take 8 walls. 
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5) A project is described by the following precedence table. The project manager 
wants to decrease the normal project time by 4 days. Most nearly, how much will it cost 
to reduce the project completion time by three days? 

 
Activity       Predecessors Normal 

time (days)
Crash 
time 

Normal 
cost daily 

Crash 
cost daily 

A - 8 6 50 100 

B A 2 1 80 140 

C A 6 4 80 100 

D B 2 1 100 150 

E C 6 3 90 200 

F E 3 1 80 160 

G D,F 4 2 120 300 

 

            A) $200                                          B) $120 

            C) $180                                           D) $140 

 

The Answers is D 

According to the table the CPM chart represents the following free floats: 

 

 

 

 

 

  

 

 

 

A 

B 

C

D

E F 

G 
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Free floats are: 

Path 1: A-B-D-G= 16 

Path 2: A-B-D-E-F-G=25 

Path 3: A-C-E-F-G= 27 critical path 

In order to reduce the overall project duration by 4 days, the most inexpensive operation 
is to allocate additional resources (crash) to activities C, D, and A. 

For 4 days we can consider C for 2 days and A for the other 2 days. So  

The critical path with be equal to 27-4 = 23 days. 

The additional costs will be equal to:  

For C: 100-80 = $20 daily, 2*20=$40 for two days 

For A: 100-50 = $50 daily, 2*50=$100 for two days. 

The total additional cost due the project crash = 100+40= $140  
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6) The amount of sales for contract has given equal to $1,000,000 including 
$100,000 for tax and $70,000 for the insurance. At the end of the project contractor has 
owned $50,000 of equipment and tools (assets) in addition $400000 assets that he does. 
Contractor paid $650,000 for the man power, equipment, and materials for this project. 
Find the gross profit, operation profit, net profit, and return on assets. 

 
Choice Gross profit Operational 

profit 
Net profit Return on 

assert 

A 18% 40% 83% 35% 

B 35% 83% 18% 40% 

C 40% 18% 35% 83% 

D 83% 35% 40% 18% 

 

The Answers is B 

Net income= 1000000-650000-100000-70000 = $180000 

Total Assets = $50000+400000=$450000 

Return on assets=net income/total assets = 180000/450000= 0.4*100= 40% 

Operation profit margin ratio = earnings before interest and taxes/sales= (1000000-
100000-70000)/1000000=0.83*100= 83% 

Net profit margin ratio=net income/sales = 180000/1000000=0.18*100 = 18% 

Gross profit margin ratio = gross profit/sales= (1000000-650000)/1000000= 
0.35*100=35% 
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7) The test strength of the 4 by 8 in. cylinder sample is taken as the average of the 
strength of 
 

A) 2 specimens 
B) 3 specimens 
C) 4 specimens 
D) 5 specimens 

 

The Answers is B 

P70-71, ACI 318-08, 5.6.2.1 and 5.6.2.4. 

Based on the code instructions, 3 specimens are required for the 4 by 8 in cylinder 
samples and 2 for the 6 by 12 in. 
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8) For the scaffolding as shown in the picture estimate the axial force in the 
bracings.  

                           
                                                                                             10’                        10’ 

 

A) 200 lb. 

B) 141lb  

C) 100 lb. 

D) 282 lb. 

     The Answers is B 

Height = 10’, width = 10’, so the angle of bracing is equal to: 

Arc tan (10/10) = 45 degree 

F= (200/2(since there are 2 bracings)) / Cos 45 = 141.4 lb. say 141 lb. 

 

CH=200 lb 
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9) In a proctor test the maximum dry density is given equal to 125 lb/cf with 20% of 
water content. If the sample dry density of the road pavement equal to 123, what is the 
amount of the relative compaction? 
 

A) 90% 

B) 95%  

C) 98% 

D) 100% 

 

The Answers is C 

RC or relative compaction is the relation between dry density of the specimen to the 
maximum dry density. Maximum dry density can be obtained through test in the lab by 
adding the certain amount of water. So in fact the water content is just the additional data. 

So, RC=123/125*100 = 98.4%  
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10) The water content of soil is defined as the ratio of 
 

A) Volume of water to volume of voids in soil 
B) Volume of water to volume of given soil 
C) Weight of water to weight of air in voids 
D) Weight of water to weight of solids of given mass of soil. 

 

The Answers is D 

.  

This is the definition for the water content. 

w= mw/ms * 100% 

 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 
 

94 
 

11) Design of a footing on the loose sand requires which one of the following 
activities: 

 

A) It is not possible 
B) Loose sand should always be compacted prior to put footing on it. 
C) No need for compaction because we design the footing based on the soil 

strength. 
D) Compaction is required if the modified proctor test is less than 50% for the 

natural ground. 

 

The Answers is D 

The compaction is required if the modified proctor test RC<50% for the natural ground or 
RC<90% for the compacted fills. Choice B is not correct because it is not always required 
and the RC value should be evaluated. 
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12) A fine grained soil has a Liquid Limit (LL) of 40% and a plasticity Index of 30%. 
The soil can be classified as: 
 

A) CL 
B) CI 
C) CH 
D) MI 

 

The Answers is A 

For the fine grained soil according to the unified chart easily the soil classification can be 
defined as follows: 

 

So the soil is classified as CL.  
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13) The diagram below shows the results of a standard compaction test. The Optimum 
Moisture Content (O.M.C.) of the soil is 

 

 

A) 12% 
B) 17.5% 
C) 18% 
D) 22% 

The Answers is B 

A typical proctor test curve shows the moisture content with the optimum water content 
to make the zero air void and maximize the compaction effects. So, to find the optimum 
water content the highest amount of density which represents compaction shall be 
considered. 

 

So, the maximum density happens when the water content is 17.5%. 
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14) The ground water level is at 9ft. below ground. What is the total stress at the 
bottom of the blue clay (i.e. at 23ft. below ground)? 
 

 
A) 2200 psf 
B) 1759 psf 
C) 1200 psf 
D) 1860 psf 

The Answers is B 

To solve the problem, the amount of density for each layer shall be estimated.  

For the first layer (Brown Silty Sand): 

ௗ௥௬ߩ  = .ݏܩ ௪ߩ ଵ(ଵା௘) =  2.65 ∗ 62.4 ଵଵା଴.ହ଼ = ௪௘௧ߩ ݂ܿ/ܾ݈ 104.65 = ௗ௥௬(1ߩ + ݉) =  104.65 ∗ (1 + 0.205) = 125.32 ݈ܾ/݂ܿ 

For the second layer (Blue Clay): ݁ = ݊(1 − ݊) =  0.35(1 − 0.35) = 0.538 

ௗ௥௬ߩ = .ݏܩ ௪ߩ 1(1 + ݁) =  2.70 ∗ 62.4 11 + 0.538 = 109.54 ݈ܾ/݂ܿ 

Effective stresses are equal to: 

No effective stress for the first layer shall be considered since it is not saturated, but for 
the next two layers which are located below water table the effective stress can be 
estimated. Water density = 62.4 lb/cf.  

So, the effective stress = total stress – pore pressure ߪ(଴ିଽ) = ℎߛ  = 125.32 ∗ 9 =  ݂ݏ݌ 1127.88

ft 

ft

ft 
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(ଽିଵହ)ߪ = ℎߛ  = 104.65 ∗ 6 − 62.4 ∗ 6 = (ଵହିଶଷ)ߪ ݂ݏ݌ 253.5 = ℎߛ  = 109.54 ∗ 8 − 62.4 ∗ 8 =  ݂ݏ݌ 377.12

Effective Stress = 1127.88+253.5+377.12 = 1758.5 psf 
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15) A soil sample has 70% passing the No. 4 sieve and 10% passing the No. 200 
sieve. The coefficient of uniformity is 4 and the fines are non-plastic. Classify the soil 
according to the Unified Soil Classification System. 
 

A) SP-SM 
B) SW-SM 
C) SP 
D) GW-GM 

The Answers is A 

According to the Unified Soil classification table the soil can be classified as SP-SM. See 
the below table. 

 

10% passing Sieve #200           70% passing through #4 means less than 50% on #4 

  

                                                 Uniformity is 4       the fines are non-plastic 

10% passing means more than 50% larger than #200 sieve and 70% passing from #4 
means more than half is smaller than #4 so the soil can be (SW, SP, SM, or SC). The 
uniformity of 4 shows the soil is classified between SP-SM because it is not between 1 
and 3 or greater than 4. So, clearly from these information the soil is SP-SM. 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 
 

100 
 

16) For the shown footing, find the maximum compressive stress. (P= 1000 lb.   M= 
3000 lb-ft.    B=D=width of footing = 9 ft.) 

 

A) 60 psf 
B) 30 psf 
C) 49 psf 
D) 12 psf 

 

The Answers is C 

To find the stresses under the foundation three different conditions might be happened 
which are shown in the below picture.  

 

So, the eccentricity is equal to:  

e= M/P = 3000/1000 = 3 > D/6 = 9/6= 1.5 

So, the method in “C” shall be used because the footing has tension. 

Y=3(9/2-3) = 4.5 ,   Stress = 2*1000/(9*4.5)= 49.38 psf
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17) Referring to the figure, find the force in the member DB. 

 

A) 1200 N 
B) 800 N 
C) 400 N 
D) 600 N 

 

The Answers is B 

The member DB is perpendicular to ED and DC, so with no calculation, ΣFy=0, then F 
DB = 800N. 
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18) Referring to the figure, adding a horizontal force P at point C and considering the 
combination of all loads will:  

 

A) Increase the forces in EC 
B) Decrease the forces in EC 
C) Increase the force in AC 
D) Decrease the force in AC 

 

The Answers is B 

This load combination shows:  

The effect of vertical forces create tension force in the EC and the P force creates 
compression. Tension force = (800*3+400*6)/3 = 1600 N, adding a 1000 N compressive 
force will decrease the force in EC without effect on AC.  So, the actual force in EC after 
combination is: 1600-1000=600 N 

P=1000 N 
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19) If a design engineer wants to use one of the following sections as a simple beam, 
which section has biaxial bending moment even if the load applies along the Y direction?  

B)       B)     C)  D)  

The Answers is C 

Angles have 2 principle axis other than the X and Y axis, because are asymmetric 
sections. So, when a load applies in Y direction, because of the angle between principle 
axis and Y axis, forces will be apply on both axis and create the biaxial forces and thus 
biaxial bending moment.  
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20) For the beam in the referred picture which one shows the correct bending moment 
diagram? 

 

 

 

 

                       A                                                      B 

 

                        C                                                      D 

The Answers is C 

Forces are applied at the end of the overhangs and creates equal amount of the bending 
moment at the end of the beam. So, “C” is correct. 
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21) The rate of change of bending moment is equal to 

 

A) Shear force 
B) Slope 
C) Deflection 
D) None of these 

 

The Answers is A  

This is the definition in the strength of materials. Slope= dy/dx (derivation of deflection 
y), Bending Moment = M = ds/dx (derivation of slope), Shear force= dM/dx (derivation 
of bending moment), 

So the shear force is the rate of changes (differential) of the bending moment.  
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22) For an existing concrete water reservoir the contractor has tested the existing 
compressive strength of concrete in 50 different location. The average of these tests 
shows the value of 4.1 KSI and the standard deviation shows the value of 0.5 KSI. If the 
contractor wants to take the risk of 10% for the rehabilitation of the structure, find the 
target strength of the structure that should be considered for the new design? (Use normal 
distribution function.)  

 
A) 3.43 KSI 
B) 4.77 KSI 
C) 4.1 KSI 
D) 4.6 KSI 
   

The Answers is A 

P67, ACI 318-08, 5.3.2.1 

The required compressive strength for the f’c<5 KSI is given by the following formula: f′ୡ୰ = f′ୡ + 1.34Sୱ 

Ss = to the standard deviation of the samples and 1.34 according to the normal 
distribution function represents the 90% success in the samples and 10% failure. That 
formula is used for design the concrete mixes and so, the safety margin in concrete mixes 
will be 1.34 Ss. Inversely for the existing structures the formula should be written as: f′ୡ୰ = f′ୡ − 1.34Sୱ 

This will give the safety factor with the 90% probability of success for the existing 
concrete, because for the existing concrete the 1.34Ss will make the safety margin and the 
existing average should be decreased prorate to the probability of failure. 

So:     f′ୡ୰ = 4.1 − 1.34 ∗ 0.5 = 3.43 KSI 
Note: in the normal distribution function, for Z=1.34, the probability of success is given 
as 0.9099. (See next page.) 
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23) Proper proportioning of concrete, ensures 
 

A) Desired durability and workability 
B) Water tightness of the structure 
C) Adequate strength  
D) A & C 

 

The Answers is D 

P63, ACI 318-08, 5.1.1 

This is the general definition in the code that the proportioning of the concrete shall 
maintain the required strength, durability and workability. Water tightness may be 
considered as an additional requirements that may be maintained by using some 
admixtures.  

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 
 

109 
 

24) The shear force at the center of a simply supported beam of span  carrying a 

uniformly distributed load of  per unit length over the whole span is 
 

A)  

B)   

C)  
 

D) Zero 

The Answers is D 

The shear force diagram for the simple beam is shown in the figure, so the shear force = 
0.  
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25) A 400 ft. equal tangent crest vertical curve has a PVC station of 100+00 at 59 ft. 
elevation.   The initial grade is 2.0 percent and the final grade is -4.5 percent.  Determine 
the elevation of the high point of the curve.   

 

 
A) 60.23 ft. 
B) 54.00 ft. 
C) 50.43 ft. 
D) 104+00 ft. 

 

The Answers is A 

P3-149, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.4.6. 

400 ft. vertical curve, therefore: 
• PVI is at STA 102+00 and PVT is at STA 104+00 

Elevation of the PVI is 59’ + 0.02(200) = 63 ft. 

Elevation of the PVT is 63’ – 0.045(200) = 54 ft. 

High point elevation requires figuring out the equation for a vertical curve 
• At x = 0, y = c => c=59 ft. 
• At x = 0, dY/dx = b = G1 = +2.0% 

• a = (G2 – G1)/2L = (-4.5 – 2)/(2(4)) = - 0.8125 

• y = -0.8125x
2
 + 2x + 59 

• High point is where dy/dx = 0 
• dy/dx = -1.625x + 2 = 0 
• x = 1.23 stations 

Find elevation at x = 1.23 stations 

• y = -0.8125(1.23)
2
 + 2(1.23) + 59 

• y = 60.23 ft.
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26) A car is traveling at 30 mph in a county at night on a flat wet road. Find the 
stopping sight distance.  

 

A) 300 ft. 
B) 197 ft. 
C) 112 ft. 
D) 241 ft. 

The Answers is B 

P3-2, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.2.2. 

      

According to the AASHTO 2004 code, the stopping sight distance for horizontal curves is 
equal to: 

 ܵ = 1.47. (2.5). ܸ + ܸଶ30(0.347 +  (ܩ

 

G is the slope of the road, for the flat road = 0 

Friction coefficient = f = 0.1 

V= 30 mph 

S= 1.47 . 2.5 . 30 + 302/(30*0.347) = 196.71 ft. 
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27) A roadway is being designed using a 45 mph design speed.  One section of the 
roadway must go up and over a small hill with an entering grade of 3.2 percent and an 
existing grade of -2.0 percent.  How long must the vertical curve be? 

 

A) 115 ft. 
B) 450 ft. 
C) 317 ft. 
D) 270 ft. 

The Answers is C 

P3-149, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.4.6. 

The K-value method of analysis used in the green book is a simplified method of 
choosing a stopping sight for the crest vertical curve. ܭ = ଶܩ|ܮ − |ଵܩ =  ܣܮ

 

For 45 mph we get K=61, therefore L = KA = (61)(5.2) = 317.2 ft. 
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28) A horizontal curve is designed with a 1500 ft. radius.  The tangent length is 400 
ft. and the PT station is 20+00.  What is the PI station? 

 

A) 16+16.3 
B) 12+16.3 
C) 12+18.2 
D) 16+18.2 

The Answers is D 

P3-18, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.3. 

Since we know R and T we can use T = R.tan(delta/2) to get delta  

 400=1500 tan(delta/2) then delta = 29.86 degrees 

D = 5729.6/R.  Therefore D = 3.82 

L = 100(delta)/D = 100(29.86)/3.82 = 781 ft. 

PC = PT – PI = 2000 – 781 = 12+18.2 

PI = PC +T = 12+18.2 + 400 = 16+18.2. 

Note: cannot find PI by subtracting T from PT! 
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29) In the following intersections layouts, which one is strongly recommended in the 
urban area and not recommended in the rural areas for the collectors. 
 

                
             A                         B                      C                           D 

 

The Answers is C 

P10-1, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 10.2.  
 
According to the AASHTO definitions, the full and half cloverleaf intersections and 
trumpet are recommended for the rural highways (A, B, and D), and the diamond (C) is 
recommended for the urban.  
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30) A district road with a bituminous pavement (friction coefficient=0.16) has a 
horizontal curve of 500 ft.  If the design speed is given equal to 45 mph find the super-
elevation. 

 

A) 1 in 10 
B) 1 in 20 
C) 1 in 30 
D) 1 in 40 

 

The Answers is A 

P3-43, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed., 3.3.5. 

For 45 mph, f = 0.16 

Rv = V
2
/15(f+e)  or  e + f = V2/15 R , then: e (super elevation) = 45^2/(15*500)-0.16 = 

0.11 say 0.1 
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31) Design of horizontal and vertical alignments, super-elevation, sight distance and 
grades, is worst affected by 

 

A) length of the vehicle 
B) height of the vehicle 
C) width of the vehicle 
D) speed of the vehicle 

 

The Answers is D 

P3-18, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed.  

This is the definition in AASHTO code. Super elevation, curves, stopping sight distance 
are all have relation with the speed of vehicle. There is no relation between them and the 
choices A, B, and C.  
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32) First operation during the detailed survey of a hill road, is 
 

A) hydrological and soil surveys 
B) adjustment of alignment along with curves 
C) derivation of longitudinal and cross-sections 
D) fixation of Bench Marks 

The Answers is D 

This is the definition in job site and surveying order. It is required to first fix the Bench 
Marks (BM) according to local agencies files. B and C will be conducted with reference 
to the BMs. A is an individual action but to do so, the proper location for tests shall be 
chosen based on the BMs.   
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33) A siphon is used 
 

A) to fill up a tank with water at higher level from a lower level 
B) to connect water reservoirs at different levels intervened by a hill 
C) to supply water to a town from higher level to lower level 
D) none of these 

 

The Answers is B 

A siphon is a bent or curved tube that carries fluid from a container at a high elevation to 
another container at lower elevation however, the fluid seems to flow “uphill” in a 
siphon. See the following picture. 
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34) A 2h storm over a 111 km2 area produces a total runoff volume of 4*106 m3 
With a peak discharge of 260 m3/Sec. What is the total excess precipitation? 
 

A) 1.4 cm 
B) 2.6 cm 
C) 3.6 cm 
D) 4.0 cm 

 

The Answers is C 

According to the unit hydrograph definition: 

V=total volume of runoff = Ad(area of the drainage watershed) * Pave(average 
precipitation)  

Pave= V/Ad = 4*106/ (111)*106 = 0.036 m = 3.6 cm 
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35) A 2h storm over a 111 km2 area produces a total runoff volume of 4*106 m3 with 
a peak discharge of 260 m3/Sec., find the unit hydrograph discharge? 
 

A) 72 m3/s.cm 
B) 120 m3/s.cm 
C) 210 m3/s.cm. 
D) 260 m3/s.cm 

The Answers is A 

According to the unit hydrograph definition: 

V=total volume of runoff = Ad(area of the drainage watershed) * Pave(average 
precipitation)  

Pave= V/Ad = 4*106/ (111)*106 = 0.036 m = 3.6 cm 

According to the unit hydrograph definition: 

 

 

 

Qp,unit = Peak discharge/Pave = 260/3.6 = 72.2  
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36) What is the flow rate for a rectangular finished (clean) concrete channel with a 
base width of 8’, channel slope of 0.5%, with a “normal” water depth of 2’? 
 

A) 140 cfs 
B) 8.5 cfs 
C) 100 cfs 
D) 200 cfs 

The Answers is A 

 

n is 0.015, Rh is 8*2 sq.ft./(2+8+2) ft, S is 0.005 ft/ft, so 

V = 8.5 ft/sec 

Q = V*A= 8.5 ft/sec*16 sq.ft. = 140 cfs 
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37) The ratio of the depth of flow to the hydraulic radius for the most economical 
trapezoidal section, in open channel flow is 
 

A) 0.5 
B) 1 
C) 2 
D) 1.2 

The Answers is C 

The most efficient open channel cross section will maximize the flow for the given 
Manning coefficient, slope, and flow area. The most efficient trapezoid channel is always 
one which the flow depth is twice the hydraulic radius. If the side slope is adjustable, the 
sides of the most efficient trapezoid should be inclined at 60 degree. 
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38) When does the silt fence barrier (below picture) be used for the sediment control? 
 

 
A) It may be constructed of hay and it operates by intercepting and ponding 

sediment-laden runoff.   
B) It may be constructed of fence and it operates by intercepting and 

ponding sediment-laden runoff.   
C) It is a mechanical system spillway 
D) It is a silt fence ditch check and shall be used at 100’ spacing. 

The Answers is B 

Choice “A” is the definition for bale slope barrier, “C” is the definition of a spillway, “D” 
is the ditch with silt fencing.  The barrier should be used at the toe of a slope when the 
ditch does not exist. 
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39) 5 MGD (million gallon per day) of water flows into the new schedule-40 steel 
pipe network as shows below. Find the rate of flow in the upper branch. 

 

                    8”, L=200’, C80 

 D=8”,L=150                                           12”,L=300 

 

                     4”, L= 100, C=100 
 

 
a. MGD 

B) 3.9 MGD 
C) 5.0 MGD 
D) 1.95 MGD 

 

The Answers is B 

.  

Parallel pipes have three principles that govern the distribution of flow between the two 
branches. 1- head loss are the same for each branch 2- head loss at each junction is the 
same as each branches, 3- the total flow rate is the sum of the flow rates in the two 
branches. According to the 3rd principle, Vt = Va + Vb  

So: 

Diameter = 8”    flow area = 50.24 in2 

Diameter = 4”    flow area = 12.56 in2  

Using the Hazen-Williams expression for the velocity of flow in the pipe: 

V= (0.55CD0.63hf0.54)/L0.54 

V1= 0.55 * 80 * (8/12)0.63 * hf0.54 / 2000.54 = 1.95 hf0.54 

The same for lower branch: 

V2=2.28 hf0.54 

. hf1=hf2 

V1*A1/V2*A2 = (1.95 * 50.24) / (2.28*12.56) = 3.42, V2=0.29 V1 

Vt =V1+V2 = V1.A1+0.29 V1.A2 = 1.29 V1.A1=1.29 Q1, then Q1= 5MGD/1.29 = 
3.87MGD 
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40) Which one is not correct for design a bridge? 

 

 
A) Live (truck) loads distribution is prorated to the tributary width (distance 

between girders) only. 
B) Truck loads shall be multiplied by the impact factor. 
C) A bridge in the horizontal curve shall be designed for the centrifugal 

force. 
D) For design of the bridge piers, all vertical and horizontal loads shall be 

combined according to the AASHTO code. 

 

 

The Answers is A 

P4-33, AASHTO LRFD Bridge Design Specification 2010, 5th ed. 4.6.2. 

Live load distribution is prorated to the tributary width, slab, and girders’ stiffness in the 
AASHTO bridge design manual, 2010. Dead loads are distributed only with the tributary 
width. So A is not correct. All other choices are definitions and correct.  
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1) For the given following data on precedence relationship and duration network, find the 
project duration (total float) by using the critical path method (CPM).  

 
Activity Description Predecessors Duration 

A Field Surveying - 10 

B Soil studies - 15 

C Conceptual design A 12 

D Structural Basic 
design 

A 14 

E Architectural Basic 
Design 

B,C 20 

F Landscape Basic 
Design 

B,C 10 

G Structural Detail 
Design 

D,E 10 

H Architectural Detail 
Design 

D,E 20 

I Material take off F,G 5 

 

A) 116                                       B) 44 

C) 57                                          D) 55 
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2)  A surveyor recorded the following leveling measurements. Then he changed the position 
of the level with the new height of the level and read 2 new numbers for the BS and FS for the 
same spots (A&B) that he read in the first measurements. If the height of level in the first 
measurement was 3.5 ft and in the second reading was 4.5 ft, find the elevation of “B” for both 
measurements.  
 
Station BS FS 

A, Elevation = 130 3.3  

B  1.5 

     
 

 
       

A) 1+30                                          B) 1+31.2 

C) 1+33                                          D) 1+31.8 
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3) You are a contractor and have made a bid sheet for a construction project as follows.  
Excavation for this project is to occur in the winter meaning it will take more time for the 
crew to complete this task.  You have calculated that this extra time will increase the labor 
cost by 27%. How much are you charging the client for the excavation work given the new 
situation? 

 

A) $271,252 

B) $318,553  

C) $336,352 

D) $395,007 
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4) Which one is a stable structure? 

 

A)  
 

B)  
 

C)  
 

D)  
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5) For a retaining wall with 9’ height find the maximum lateral pressure on the wall forms.  

A) 150 psf                                      B) 1350 psf 

C) 1500 psf                                     D) 1000 psf 

 

6) The following formwork should support the 22’ by 20’ slab. Find the live load from 
personnel and equipment acting temporary during construction on this formwork if it is 
classified as heavy duty construction.  

 

 

 

A) LL=75 psf                                           B) LL= 73 psf  

C) LL= 37.5 psf                                        D) LL=70 psf 
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7) An auger works on the pile foundations as shown in the following picture. The pile diameter 
is given equal to 4’ and pile depth is 60’. If price of auger including the freight expenses is 
$1,000,000. The expected cost including 20% profit for each cubic yard is determined as 
$100 per cubic yard. How many piles should this auger make to compensate the original 
price from the profit?  
 

 
 

A) 1200 pile 

B) 2000 piles 

C) 1786 piles 

 D) 2500 piles 
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8) The clay stratum is shown in the profile below. It is known that the voids ratio of the red 
point is 0.9. Assume the compression index is known to be 0.64. Determine the value of 
pressure when voids ratio is 0.8. 

 

A) 3000lb/ft2     B) 4000lb/ft2 C) 6000lb/ft2  D) 5000lb/ft 
 

 

9) A shallow foundation is to be constructed below the ground surface in a uniform 
cohesionless sand. It is found that the bearing capacity ratio for cohesion of soil below the 
foundation, Nୡ, is 50. What is the bearing capacity ratio for the vertical effective stress at the 
elevation of the foundation base, N୯? 

 

A) 38   B)43   C) 60   D)74  
 

10)  In which condition the soil may have the maximum consolidation?  
 

A) Soil with passing less than 30% from sieve #4 
B) Soil with passing more than 80% from sieve #200 with high plasticity index 
C) GC 
D) ML  

 

 

 

Unit weight: 
130lb/ft3

Unit weight: 
120lb/ft3 

Elev.: 0 ft. 

Elev.: -30ft 

Elev.: -35ft 
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11) As shown in the figure below, a clay layer exists between two sandy soil layers. The 
underground water level is 1 m below the ground. The second sandy soil layer contains 
confined water. At a point A, which is 7 m below the ground (in the second sandy soil layer), 
the head of water pressure is 1 m above the ground. It is known that the unit weight of soil 
above the water level is 16.5 kN/m3, the saturated unit weight of the first layer of sandy soil 
below the water level is 19.2 kN/m3, the saturated unit weight of  the second layer of sandy 
soil is 20.2 kN/m3, the saturated unit weight of the clay soil is 18.4 kN/m3, Determine the 
effective vertical soil pressure at point A. 

 
 
A) 23 kPa  B) 35 kPa  C) 51 kPa  D) 88 kPa 

 

12) What is the cause for the swell of soils during the excavation? 

 
 
A) Occures in the clayey soil when a higher moisture content existed than pior to excavation. 
B) Occures in the fine sand during excavation becasuse of increasing the void ratios 
C) Occures in all type of soils due to increasing the prosity 
D) Swell is just an assumption to have safety factor for the earth work estimations.  

 
 
 

 

W. L.

A

1

2

H1=2 m

H3=2 m

H2=1m 1sat

Sandy soil 1

Clay

H4=2 m 3sat

Sandy soil 2

H0=1m
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13)  An uniform desposit soil is shown in the following diagram. Information of soil in each 
layer is given. Calculate the effective stress for a soil element at point A. 

 

A) 90kPa  B) 80kPa  C) 85kPa  D) 75kPa 
 

14)  For the following beam if load w=3 KN/m what force should apply on BD so that the shear 
Force at A is zero?  
 

                 W =3 KN/m                                        F=?              
      
 
 
          A                                                B                C                 D 
                            4m                                   2m              2m 
 

A) 24KN.  
B) 44KN. 
C) 64KN. 
D) 84KN. 

 

H1=4m 

H
2
=2m 

Gs=2.6, S=53%, w = 30%, ߛௗ =14݇ܰ/݉ଷ 

G
s
=2.6, S=100%, w = 40%, ઻ࢊ =૚૝ܕ/ۼܓ૜ A
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15) In the below picture, find the maximum shear and moment in a simply supported beam that is 
loaded with uniform load of w0. 
 

A)  V= w0L, M= w0L2/4                  
B) V= w0L/2, M= w0L/8                      
C) V= w0L/2 , M= w0L2/8         
D) V= 2 w0L, M= w0L2/12 

 

 

16) A 10 ft long simply supported concrete beam subject to a uniformly distributed load is 
reinforced with two #6 bars at a depth of 13 in. The cross section is 6 in wide and 16 in tall. 
The factored shear load at the supports is 6.6 kips. Assume # 3 stirrups are used for shear 
support. f୷ = 60000 psi, fୡᇱ = 4000 psi. Determine the required spacing for shear 

reinforcement at the supports in the beam.  

 

A) 8 in              B) 44 in 

C) 6.5 in  D) 24 in 
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17) Refer to the picture below, which pattern shows the pure shear crack in the reinforced 
concrete beam test results? 
 

 

 

A) 37  B) 18 

C) 28  D) 30 

 

18) A circular beam with 6” diameter that is 20 ft long is fixed to a wall at one end and free at 
the other. A uniformly distributed load of 0.3 kip/ft respectively are applied to the beam. The 
beam is fully braced. Find the maximum elastic stress. 

 

A) 25 KSI   B) 50 KSI 

C) 41 KSI    D) 34 KSI 
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19) A set of interior columns are being designed. The columns are continuously braced 
perpendicular to the frame. The girders between the columns are W 16 X 45 members and 
the Columns are W 12 X 79. The columns span 35 feet apart and are 20 feet in height. 
Assume Fy = 50ksi and Fu = 65ksi. Columns are not braced in plane. The base of each 
column is tied to the foundation and all other connections are rigid. Determine the available 
critical stress assuming K = 1.2. 

 
 

A) 29.5 ksi  B) 27 ksi  

C) 25 ksi  D) 23.5 ksi 

 

20) A gutter at the side of a street has a curb height of 8 inches, slope along the length of the 
street of 0.7%, and Manning n=0.032. The pavement slopes from the center of the street to the 
gutter at 5%.  What is the flow capacity of this gutter? 

 
A) 4.9 cfs 
B) 8.0 cfs 
C) 11.1 cfs 
D) 14.7 cfs 
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21) Water from a 175-ac light industrial watershed is collected and drained by a trapezoidal open 

channel. The channel (Manning' roughness coefficient, ݊ = 0.02) has a 4.5-ft-wide bottom 
and 1:1 sides. The channel direction is perpendicular to a road where twin, side-by-side 54-
in-diameter corrugated metal pipe (CMP) culverts take the water under the roadway. The 
average slope of the channel and culverts is 0.75% (i.e., 0.0075 ft/ft). The time for runoff 
from the farthest part of the watershed to begin contributing to the flow is 35 min. - Using the 
rational method and assuming the intensity after 35 min is 2 in/hr, what is the runoff? 
 

 

A)   308 
௙௧య௦௘௖                                                   B) 180 

௙௧య௦௘௖ 

     C)    228 
௙௧య௦௘௖                                                   D) 340 

௙௧య௦௘௖  

22) A parking lot adjoining a shopping center has a surface area of 3.5 acres.  A rainstorm that 
delivers rainfall at a rate of 2.5 inches/hour occurs.  The parking area has a runoff coefficient 
C=0.7.  What is the peak runoff from the parking lot during this rainstorm? 

 

A) 0.62 cfs B) 2.5 cfs  C) 6.13 cfs D) 25 cfs  
 
23) A 10 acre basin stores approximately 7.0 inches of water.  What is the runoff for the 
given basin for a 2-hr storm with an average of 0.5 in/hr of rainfall? 

 

A)  0 inches        B)   0.02 inches        C)   0.05 inches       D)   0.10 inches 
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24) A horizontal pipeline carries water at a discharge of 13.5 cfs.  Upstream of a contraction the 

pipe diameter is 24 inches and pressure is 14 psi, while downstream of the contraction the 
diameter is 18 inches.  Neglecting head loss, what is the pressure downstream? 

 

A) 11.2 psi 

B) 13.7 psi 

C) 14.2 psi 

D) 15.9 psi 

25) Which one has more pressure at the depth of h = 10 ft? (the inclined surfaces has the 
measure of angle of 60 degree.) 

 

 

 
A) 624 psf       B) 62.4 psf      C) 312 psf      D)  1248 psf 

 
26) Find the bending moment in the below beam for the concentrated load given equal to 5 Kips? 

 

 

                               10ft                                             10ft 

                                                         H=   5ft                                                  
 
 
 
 
A) 25 Kips-ft                                           B) 5 kips-ft 
C) 0.00 Kips-ft                                        D) none of them 
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27) An equal-tangent crest vertical curve is to connect grades of +2.0% and -3%. The design 
sight distance on the curve is 645 ft. Determine the minimum length of the curve to meet the 
sign distance requirement. (Assume the height of driver’s eyes above the roadway surface is 
3.5 ft, and the height of object above the roadway surface is 2.0 ft.)  

 
A) 689.50 ݂ݐ    B) 963.91 ݂ݐ            C) 734.30 ݂ݐ    D) 878.40 ݂ݐ 

 
28) A horizontal circular curve has an intersection angle of 16. The length of middle ordinate 

(M) is 8.00 ft. The radius (ft) of the curve is most nearly 

 
 
 

A) 401.9     B) 786.4   C) 4.0    D) 822.0  
 
 
 

 

PC

PI

PT

R R

T T

I =16

LC
M =8.00 ft
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29) Given the following traffic count data: 

 

Time Interval No. of Vehicles 

8:00-8:15 1400 

8:15-8:30 1600 

8:30-8:45 2200 

8:45-9:00 1800 

 

The peak hour factor is closest to: 

A) 0.795                                                           B) 0.880 

C) 0.650                                                           D) 0.945 

30)  A sieve analysis on a non-organic soil reveals that 82% of the soil passes No. 200 sieve 
(0.075 mm). The liquid limit of the soil is 24%, and the soil has a medium toughness and a 
very slow dilatancy. Classify the soil according to the Unified Soil Classification system 
(USCS).  

 
A) GC  B) ML  C) CL  D) CH 

 
31) In a falling head permeability test on a soil sample, the following data are available: 

Cross-sectional area of soil = 60 cm2 
Length of soil = 10 cm 
Initial head =120 cm 
Final head = 108 cm 
Duration of test = 20 minutes 
Diameter of tube = 8 mm 
Determine the coefficient of permeability of the soil, k. 

 
A) 7.4 cm/sec               B) 7.36 × 10ି଺cm/sec   
C) 5.8× 10ି଺cm/sec               D) 4.60 × 10ି଺mm/sec 
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32) A concrete mixture has a 60:40 ratio of coarse aggregates to fine aggregates. When mixed 
separately, 250lbs of coarse aggregates are capable of fitting in a 3ft3 container and 200lbs of 
fine aggregates are capable of fitting in a 2ft3 container. Determine the bulk density of the 
concrete mixture with a 50:50 ratio. 

 
A) 80lb/ft3 
B) 87lb/ft3 
C) 90lb/ft3 
D) 97lb/ft3 

 
33) Find the bending moment in the below beam for the uniform load given equal to 5 Kips/ft? 

 

 
 
 
 
A) 250 kips-ft 
B) 125 kips-ft 
C) 62.5 kips-ft 
D) 500 kips-ft 
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34) For the shown structure, the horizontal length is 10ft and vertical length is given as 8 ft. The 
force applied at the mid-span and is equal to 20 Kips. The inclined support is a roller support. 
Find the bending moment in the structure?  

 
 

A) 50 kips-ft  B) 40 kips-ft  C) 0.00 kips-ft     D) 60 kips-ft 
 
35) Given a soil fill sample with a weight of 62 lbs and a total volume of 864 in3 and a water 

content of 15%, determine the percent relative compaction of the sample if the maximum dry 
unit weight is 115pcf. 

A) 93.8%   B) 95.2% 
C) 102%   D) 127% 

36) For the reinforced concrete slabs like the following picture, if the width is given equal to 20’, 
then what would be the maximum length of the slab if the designer wants to have two way 
slab and have the following reinforcement arrangement?  

 
Length (L)             Width (W) =20’                

                           
 
 A) 40’                                             B) 10’ 

 C) 20’                                             D) 50’ 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

145 
 

  

37) For the following excavation shown below the contractor has used the nailing system to 
secure the project. Who should be the first person for inspection of the nailing system?  

 

 
 

 A) Trained person                                      B) Site supervisor 

 C) Competent person                                  D) anyone in the site with engineering degree 

38) Find the zone of influence for the following excavation where there is no soldier piles. 
Neglect the brick made counterforts.  

 

                        Depth of excavation = 30 ft 

A) 22.6 ft                 B) 30 ft                C) 32 ft                D) 21.2 ft 
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39) Refer to the figures, the net excavation (yd3) from section 78 (14+20) (100s of ft) to section 
80 (15+80) is most nearly:  
 
Cut= 0.00 ft2   Fill=555.6 ft3                                                                               Sec. 80, 15+80 

 
Cut= 0.00 ft2   Fill=680.2 ft3                                                                               Sec. 79, 15+00 

 
Cut= 421.3 ft2   Fill=0.00 ft3                                                                               Sec. 78, 14+20 

 
 
 
A) 3462                                          B) 59788 

C) 4000                                          D) 2214 
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40) The site manager put the mark of “C” and the following numbers on the lath stake. The 
ground elevation is given equal to +20.00. The surveyor measured 1’ for the distance 
between horizontal line and the ground surface. With that sign what would be the final 
elevation: 

  

 
                                    1’ 
  
A) +21.90                                             B) +19.10 

 C) +17.10                                             D) +18.10 

 

 

 

 

 

 

 

 

C

19 
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Solutions 

Third Style Exam
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1) For the given following data on precedence relationship and duration network, find the 
project duration (total float) by using the critical path method (CPM).  

 
Activity Description Predecessors Duration 

A Field Surveying - 10 

B Soil studies - 15 

C Conceptual design A 12 

D Structural Basic 
design 

A 14 

E Architectural Basic 
Design 

B,C 20 

F Landscape Basic 
Design 

B,C 10 

G Structural Detail 
Design 

D,E 10 

H Architectural Detail 
Design 

D,E 20 

I Material take off F,G 5 

 

A) 116                                       B) 44 

C) 57                                          D) 55 
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The Answers is C 

This is the project scheduling problem.  

The Activity on Branch representation for this project including durations is: 

 

 

 

 

 

 

 

 

 

Project duration can be calculated as: 

Path 0-1-2 = 22 

Path 0-2 = 15 <22, this is a interfering float (subsequent task) 

So, the total float for 0-1-2 is 22 days 

Path 2-3-4=20+10= 30 

Path 1-3=14 <20, this is a interfering float (subsequent task) 

Path 2-4= 10 <30, this is a interfering float (subsequent task)   

So the total float for 2-3-4 is 30 days 

Path 2-3-4-5 =35 

Path 1-3-5=34 <35 so the total float for 2-3-4-5 is 35 days 

So the project total float (0-1-2-3-4-5) will be: 22+35= 57 days 

0 

2 

1 

4

3

5

B-15 

F-10 

A-10 

C-12 

D-14 

E-20 
G-10 

H-20 

I-5 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

151 
 

2)  A surveyor recorded the following leveling measurements. Then he changed the position 
of the level with the new height of the level and read 2 new numbers for the BS and FS for the 
same spots (A&B) that he read in the first measurements. If the height of level in the first 
measurement was 3.5 ft and in the second reading was 4.5 ft, find the elevation of “B” for both 
measurements.  
 
Station BS FS 

A, Elevation = 130 3.3  

B  1.5 

     
 

 
       

A) 1+30                                          B) 1+31.2 

C) 1+33                                          D) 1+31.8 

 

The Answers is D 

This is the surveying problem for the using of the level measures. The height between two points 
are given equal to: Back sight (BS) - Foresight (FS) = height, positive answer means FS is higher 
than the BS. 

The tricky part is the height of the level does not effect on the elevation measurements, so there 
is no relation between the heights of level for different readings. 

A to B = BS-FS= 3.3-1.5= +1.8 

Elevation at B = Elevation at A + height = 130 + 1.8 = 131.8=1+31.8 
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3) You are a contractor and have made a bid sheet for a construction project as follows.  
Excavation for this project is to occur in the winter meaning it will take more time for the 
crew to complete this task.  You have calculated that this extra time will increase the labor 
cost by 27%. How much are you charging the client for the excavation work given the new 
situation? 

 

A) $271,252 

B) $318,553  

C) $336,352 

D) $395,007 

Answer “C” is correct:   

The new labor cost for the excavation = $75,636+$75,636*27% = $96057.72 The cost of the 
equipment stay the same, thus the direct cost of the excavation is = $96057.72+$175,194 = 
$271,251.72. 

The charge to the client is $271,251.72*1.24=$336,352.13
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4) Which one is a stable structure? 

 

A)  
 

B)  
 

C)  
 

D)  
 

The Answers is D 

Choice “A” is a mechanism because of 4 pinned connections. 

Choice “B”, Calculations shows that it is an indeterminate structure and thus stable, but it is not 
correct, because one of the bays without diagonals make a mechanism. 

Choice “C” is the definition for the geometric instability, if all reactions passes through one point 
although it satisfies the number of equations. 

Choice “D” is the answer, the spring represents the fact of material stiffness in the calculations. 
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5) For a retaining wall with 9’ height find the maximum lateral pressure on the wall forms.  

A) 150 psf                                      B) 1350 psf 

C) 1500 psf                                     D) 1000 psf 

 

The Answers is B 

This is the job site work problem. ASCE 37-02, 4.7.1 
 

According to the ASCE 37-02 the lateral pressure from fresh concrete is to be taken as the 
hydrostatic pressure: ࢉ࡯ = ࢝ ∗  ࢎ

W= concrete density = 150pcf so, Cc=150*9 =1350 psf 
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6) The following formwork should support the 22’ by 20’ slab. Find the live load from 
personnel and equipment acting temporary during construction on this formwork if it is 
classified as heavy duty construction.  

 

 

 

A) LL=75 psf                                           B) LL= 73 psf  

C) LL= 37.5 psf                                        D) LL=70 psf 

 

The Answers is B 

ASCE 37-02 

Area of the formwork = 22*20 = 440 sf > 400 sf 

So, the following reduction may be used for the actual live load on the form work: ܥ௣ = ௢ܮ  ቆ0.25 + 15ඥܣூቇ 

For the heavy duty construction Lo = 75 psf 

AI =the influence area greater than 400 sf = 440 sf 

So, Cp= 0.96*75 = 72.4 psf
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7) An auger works on the pile foundations as shown in the following picture. The pile diameter 
is given equal to 4’ and pile depth is 60’. If price of auger including the freight expenses is 
$1,000,000. The expected cost including 20% profit for each cubic yard is determined as 
$100 per cubic yard. How many piles should this auger make to compensate the original 
price from the profit?  
 

 
 

A) 1200 pile 

B) 2000 piles 

C) 1786 piles 

 D) 2500 piles 

 

The Answers is C 

Volume of each pile = ܣ = ଶݎߨ ∗ ℎ = 3.14 ∗ 2ଶ ∗ 60 = 753.6 ݂ܿ =  ܻܥ 28 ݕܽݏ 27.9

Cost of each pile = 28*100 = $2800,  Profit = 20%, So Profit = $2800*0.2 = $560 

Number piles = $1,000,000 /$560 = 1785.7 = 1786 piles
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8) The clay stratum is shown in the profile below. It is known that the voids ratio of the red 
point is 0.9. Assume the compression index is known to be 0.64. Determine the value of 
pressure when voids ratio is 0.8. 

 

A) 3000lb/ft2     B) 4000lb/ft2 C) 6000lb/ft2  D) 5000lb/ft 
 

The Answers is C 

 

Step1: Initial effective consolidation stress can be calculated based on the information mentioned 
above, ݌଴ = ଵܪଵᇱߛ + ଴݌ ଶܪଶᇱߛ = (ݐ30݂)(ଷݐ݂/130݈ܾ) + ଷݐ݂/120݈ܾ) − ݐଷ)(35݂ݐ݂/62.5݈ܾ − (ݐ30݂ =  ଶݐ݂/4188݈ܾ

Step2: Based on the equation shown below, the voids ratio can be solved by, ݌ଶ = ଵ10௘భି௘మ஼೎݌ = 10଴.ଽି଴.଼଴.଺ସ(ଶݐ݂/4188݈ܾ) =  ଶݐ݂/6000݈ܾ

~6000lb/ft2

Unit weight: 
130lb/ft3

Unit weight: 
120lb/ft3 

Elev.: 0 ft. 

Elev.: -30ft 

Elev.: -35ft 
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9) A shallow foundation is to be constructed below the ground surface in a uniform 
cohesionless sand. It is found that the bearing capacity ratio for cohesion of soil below the 
foundation, Nୡ, is 50. What is the bearing capacity ratio for the vertical effective stress at the 
elevation of the foundation base, N୯? 

 

A) 38   B)43   C) 60   D)74 
 

The Answers is A 

 

Step 1: 

From the figure shown, it can be found that when ܋ۼ = ૞૙, the friction angle is 36.  

 

 

 

Step2: 

For a friction angle of 36, the bearing capacity ratio for the vertical effective stress at the 
elevation of the foundation base, ܙۼ, is 38.
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10)  In which condition the soil may have the maximum consolidation?  
 

A) Soil with passing less than 30% from sieve #4 

B) Soil with passing more than 80% from sieve #200 with high plasticity index 
C) GC 
D) ML  

 

The Answers is B 

Choice “A” Less than passing from Seive #4 means the soil is granular and no consulidation will 

occure for these kind of soils. Elastic setlemnt expected which is not the question, however it is 

usually less than consulidation. 

 

Choice “C” is in the same concept with “A” 

 

Coice “D” shows silt, consulidation is likely but the it is less than clay.  

 

Choice “B” shows Clay soil because of size and the plasticity, so the consolidation of this soil 

has the maximum value. 
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11) As shown in the figure below, a clay layer exists between two sandy soil layers. The 
underground water level is 1 m below the ground. The second sandy soil layer contains 
confined water. At a point A, which is 7 m below the ground (in the second sandy soil 
layer), the head of water pressure is 1 m above the ground. It is known that the unit weight 
of soil above the water level is 16.5 kN/m3, the saturated unit weight of the first layer of 
sandy soil below the water level is 19.2 kN/m3, the saturated unit weight of  the second 
layer of sandy soil is 20.2 kN/m3, the saturated unit weight of the clay soil is 18.4 kN/m3, 
Determine the effective vertical soil pressure at point A. 

 
 
A) 23 kPa  B) 35 kPa  C) 51 kPa  D) 88 kPa 

 

The Answers is C 

Effective stress ᇱ is equal to the total stress  minus pore water pressureu. ᇱ =  − u.  

The total stress  is calculated by  = γଵHଵ + γଵୱୟ୲Hଶ + γଶHଷ + γଷୱୟ୲Hସ = (16.5 kN/mଷ)(2 m) + (19.2 kN/mଷ)(1 m) + (18.4 kN/mଷ)(2 m) + (20.2 kN/mଷ)(2 m) = 129.4 kPa 

The pore water pressure u is calculated by u = γ୵H = (9.8 kN/mଷ)(1 m + 2 m + 1 m + 2 m +2 m) = 78.4 kPa 

The effective stress ᇱ is u =  − u = 129.4 kPa − 78.4 kPa = 51 kPa

W. L.

A

1

2

H1=2 m

H3=2 m

H2=1m 1sat

Sandy soil 1

Clay

H4=2 m 3sat

Sandy soil 2

H0=1m
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12) What is the cause for the swell of soils during the excavation? 

 
 
A) Occures in the clayey soil when a higher moisture content existed than pior to excavation. 
B) Occures in the fine sand during excavation becasuse of increasing the void ratios 
C) Occures in all type of soils due to increasing the prosity 
D) Swell is just an assumption to have safety factor for the earth work estimations.  

 
 

The Answers is A 

Choice “A” is the definition. 
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13)  An uniform desposit soil is shown in the following diagram. Information of soil in each 
layer is given. Calculate the effective stress for a soil element at point A. 

 

A) 90kPa  B) 80kPa  C) 85kPa  D) 75kPa 

 

The Answers is C 

Step 1: From the diagram, we can see that there are two layers of soil. For each layer, we need to 
calculate the unit weight. Equation about unit weight is given as, ߛ = ൬ܩ௦ + ܵ݁1 + ݁ ൰  ௪ߛ

The voids ratio is unknown. Therefore, we need to calculate voids ratio of each layer first. 

Step 2: Equation of void ratio of soil is shown as, ݁ = ௩ܸܸ௦  

To determine the value of void ratio, we need to find volume of voids, ௩ܸ, and volume of 
solids, ௦ܸ. To determine the voids ratio, we can deduce its equation by, 

݁ = ௩ܸܸ௦ = ௪ܸܵ
௦ܸ = ௪ܹߛ௪ܵ௦ܸ = ௪ܵ௦ܸߛܹݓ = ܹܸ௦ ௪ܵߛݓ = ௗߛ  ௪ܵߛݓ

Therefore, for each layer, the voids ratio can be calculated by, ݁ଵ = ௗߛ ௪ߛଵݓ ଵܵ = (14݇ܰ/݉ଷ) 30%(9.8݇ܰ/݉ଷ)(53%) = 0.80 

H1=4m 

H
2
=2m 

Gs=2.6, S=53%, w = 30%, ߛௗ =14݇ܰ/݉ଷ 

G
s
=2.6, S=100%, w = 40%, ઻ࢊ =૚૝ܕ/ۼܓ૜ A
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݁ଶ = ௗߛ ௪ܵଶߛଶݓ = (14݇ܰ/݉ଷ) 40%(9.8݇ܰ/݉ଷ)(100%) = 0.57 

Step 3: For the layer above groundwater level, the unit weight is equal to, ߛଵ = ൬ܩ௦ + ܵ݁1 + ݁ ൰ ௪ߛ = ൬2.6 + (53%)(0.8)1 + 0.80 ൰ (9.8݇ܰ/݉ଷ) = 16.5݇ܰ/݉ଷ 

For the layer below groundwater level, the unit weight is equal to, ߛଶ = ൬ܩ௦ + ܵ݁1 + ݁ ൰ ௪ߛ = ൬2.6 + (100%)(0.57)1 + 0.57 ൰ (9.8݇ܰ/݉ଷ) = 19.8݇ܰ/݉ଷ 

Step 4: The total stress at point A can be then calculated as, ߪ = ଵܪଵߛ + ଶܪଶߛ = (16.5݇ܰ/݉ଷ)(4݉) + (19.8݇ܰ/݉ଷ)(2݉) = 105.6݇ܲܽ 

The pore water pressure is given as, u = ଶܪ௪ߛ = (9.8݇ܰ/݉ଷ)(2݉) = 19.6݇ܲܽ 

Effective pressure at point A can be finally calculated by, ߪᇱ = ߪ − ݑ = 105.6݇ܲܽ − 19.6݇ܲܽ = 86݇ܲܽ 

~85kPa 
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14)  For the following beam if load w=3 KN/m what force should apply on BD so that the shear 
Force at A is zero?  
 

                 W =3 KN/m                                        F=?              
      
 
 
          A                                                B                C                 D 
                            4m                                   2m              2m 
 

A) 24KN.  
B) 44KN. 
C) 64KN. 
D) 84KN. 

 

The Answers is A 

To solve the problem the typical solution is to writ the equation of equilibrium, but a short 

cut method is given as follows: 

VB= F/2, 

Because the beam BD is symmetric. 

Then for the shear force at A we can write:  VA = -WL+F/2 = 0 

-3*4 + F/2 = 0 

So; F=24 KN
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15) In the below picture, find the maximum shear and moment in a simply supported beam that 
is loaded with uniform load of w0. 
 

A)  V= w0L, M= w0L2/4                  
B) V= w0L/2, M= w0L/8                      
C) V= w0L/2 , M= w0L2/8         
D) V= 2 w0L, M= w0L2/12 

 

 

The Answers is C 

 

Step 1: Free body diagram:  

 

 

 

 

 

 

 

 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

166 
 

Step 2: Find the reactions: 

 from symmetry, R1 = R2. And summing vertical 
forces:  

∑Fy = 0,          R1 = R2 = w0L/2 

Step 3: Draw the Shear diagram 

The load q = -w0 and Shear diagram is result of 
integration of loud diagram (Fig. B):  ܸ = ଴ܸ − න ௫ݔ଴݀ݓ

଴ = 2ܮ଴ݓ −  ݔ଴ݓ

  

So the maximum shear occurs when x=0 

 

V= w0L/2 

Step 4: Draw the Moment diagram; Moment diagram is result of integration of shear diagram.  
Nothing that the moment at x = 0 is zero. 

ܯ = ଴ܯ  − න ൬ݓ଴2ܮ − ൰ݔ଴ݓ ௫ݔ݀
଴ = 0 + 2ݔܮ଴ݓ − ଶ2ݔ଴ݓ = 2ݔ଴ݓ ܮ) −  (ݔ

It can be seen that the maximum bending moment occurs at the center of the beam where the 
shear stress is zero (at the middle of the beam). 

When ݔ = ௅ଶ                                M= 
௪బ௅మ଼  

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

167 
 

16) A 10 ft long simply supported concrete beam subject to a uniformly distributed load is 
reinforced with two #6 bars at a depth of 13 in. The cross section is 6 in wide and 16 in tall. 
The factored shear load at the supports is 6.6 kips. Assume # 3 stirrups are used for shear 
support. f୷ = 60000 psi, fୡᇱ = 4000 psi. Determine the required spacing for shear 

reinforcement at the supports in the beam.  

 

A) 8 in              B) 44 in 

C) 6.5 in  D) 24 in 

 

The Answers is C 

ACI 318-08, 11.1 & 11.2 
 

Step 1: Determine the shear condition of the beam by comparing the given factored  

shear force to the shear capacity of the concrete. Use the appropriate equation. 

௖ܸ = 2ܾ௪݀ඥ ௖݂ᇱ = 2(6 ݅݊)(13 ݅݊)ඥ4000 ݅ݏ݌ ൬ ൰ܾ݈ 1000݌1݇݅ =  ݏ݌݅݇ 9.87

Now determine the factors to be tested based on an applied load factor. According to  

The resistance factors table a factor of 0.75 is to be used for shear and torsion. ߶ ௖ܸ = (ݏ݌݅݇ 9.87)(0.75) =  ݏ݌݅݇ 7.4
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߶ ௖ܸ2 = 2(ݏ݌݅݇ 9.87)(0.75) =  ݏ݌݅݇ 3.7

ݏ݌݅݇ 3.7 ൏ ݏ݌݅݇ 6.6 ൏  ݏ݌݅݇ 7.4

Use the required spacing equations  

Step 2: Determine the required spacing at the supports and check to make sure this does not 
exceed the maximum. If it does then the maximum spacing will be used in place of the required 
spacing. The area of the shear reinforcing steel(Av) will be 2 times the area of a # 3 bar since 
shear reinforcement passes through the cross section twice. The area of a # 3 bar can be found on 
the appropriate table Use A = 0.11 in2. ܣ௩ = (2)(0.11݅݊ଶ) = 0.22݅݊ଶ 

ݏ = ௩ܣ ௬݂50ܾ௪ = (0.22 ݅݊ଶ)(60000 ݅ݏ݌)(݅ݏ݌ 50)(6 ݅݊) = 44 ݅݊ 

ݏ = ௬0.75ܾ௪ඥܨ௩ܣ ௖݂ᇱ = (0.22 ݅݊ଶ)(60000 ݅ݏ݌)(݊݅ 6)0.75ඥ4000 ݅ݏ݌ = 46 ݅݊ 

Now calculate the maximum allowed spacing. ݏ௠௔௫ = 2݀ = 13 ݅݊2 =  ݊݅ 24 ݎ݋ ݊݅ 6.5

6.5 in spacing controls the spacing at the supports cannot exceed this 

6.5 in 
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17) Refer to the picture below, which pattern shows the pure shear crack in the reinforced 
concrete beam test results? 
 

 

 

A) 37  B) 18 

C) 28  D) 30 

 

The Answers is D 

The pure shear crack happens at the supports and at the web of the beam. It is inclined. Bending 
crack is vertical and shear-flexure cracks have the inclined to vertical pattern.  

So, Choice “D” shows the pure shear crack pattern. 

Choice “A” shows the pure flexural crack, Choices “B” and “C” shows the shear-flexure 
interaction pattern. 
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18) A circular beam with 6” diameter that is 20 ft long is fixed to a wall at one end and free at 
the other. A uniformly distributed load of 0.3 kip/ft respectively are applied to the beam. 
The beam is fully braced. Find the maximum elastic stress. 

 

A) 25 KSI   B) 50 KSI 

C) 41 KSI    D) 34 KSI 

  

The Answers is D 

Step 1: The maximum moment will be at the fixed end of the beam. Equations for moment for 

beams can be found in AISC table 3-23. 

M୫ୟ୶ = wLଶ2  

Step 2: Calculate the bending moment, moment of inertia, and section modulus: 

M୫ୟ୶ = ൬0.3 kipft ൰ (20 ft)ଶ2 = 60 kip − ft 
Ix= πd4/64 = 63.617,       Sx = I/C = 63.617/(6/2) = 21.205 in3 

Fb= M/Sx = 60 *12 / 21.205 = 33.95 KSI 
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19) A set of interior columns are being designed. The columns are continuously braced 
perpendicular to the frame. The girders between the columns are W 16 X 45 members and 
the Columns are W 12 X 79. The columns span 35 feet apart and are 20 feet in height. 
Assume Fy = 50ksi and Fu = 65ksi. Columns are not braced in plane. The base of each 
column is tied to the foundation and all other connections are rigid. Determine the available 
critical stress assuming K = 1.2. 

 
 

A) 29.5 ksi  B) 27 ksi  

C) 25 ksi  D) 23.5 ksi 

 

The Answers is D 

Step 1: We need to determine the slenderness ratio for our column. First determine the effective 

length of the column and the radius of gyration for our member. The effective length is Kl = 24 ft 

for our column. Find the appropriate radius of gyration.  

 

For a W 12 X 79 member r = 3.05 in. 

Calculate the slenderness ratio as a function of the effective length and the radius of 

gyration using appropriate equation. 
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Klr = (1.2)(20ft)(12 inft)3.05in = 94.4 

Step 2:  Using the appropriate table we can associate the slenderness ratio of our column 

with an available critical stress.   

 

If we interpolate between a slenderness ratio of 94 and 95 on this table we can 

approximate the available critical stress to be 23.5 ksi. 

  ~23.5 ksi 
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20) A gutter at the side of a street has a curb height of 8 inches, slope along the length of the 
street of 0.7%, and Manning n=0.032. The pavement slopes from the center of the street to 
the gutter at 5%.  What is the flow capacity of this gutter? 

 
A) 4.9 cfs 
B) 8.0 cfs 
C) 11.1 cfs 
D) 14.7 cfs 
 
 
 

The Answers is B 

Step 1:  When the gutter is full, the water extends a distance =8/0.05=160 inches=13.3 feet from 

the curb.  The cross sectional area A=0.5(13.3)(8/12)=4.44 ft2, and wetted perimeter P= 

8/12+13.3 = 14 ft, hydraulic radius Rh=(4.44)/(14)=0.317 ft. 

Step 2:  Manning’s equation for the discharge 2/13/2 SAR
n
KQ h , where K=1 for metric units, 

K=1.49 for USCS units, n = Manning roughness coefficient 

Rh=A/P = hydraulic radius, A = cross sectional area, P = wetted perimeter, S = channel slope, so 
Q=(1.49/0.032)(4.44)(0.317)2/3 (.7/100)1/2 = 8.0 cfs. 
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21) Water from a 175-ac light industrial watershed is collected and drained by a trapezoidal 

open channel. The channel (Manning' roughness coefficient, ݊ = 0.02) has a 4.5-ft-wide 
bottom and 1:1 sides. The channel direction is perpendicular to a road where twin, side-by-
side 54-in-diameter corrugated metal pipe (CMP) culverts take the water under the roadway. 
The average slope of the channel and culverts is 0.75% (i.e., 0.0075 ft/ft). The time for 
runoff from the farthest part of the watershed to begin contributing to the flow is 35 min. - 
Using the rational method and assuming the intensity after 35 min is 2 in/hr, what is the 
runoff? 
 

 

A)   308 
௙௧య௦௘௖                                                   B) 180 

௙௧య௦௘௖ 

     C)    228 
௙௧య௦௘௖                                                   D) 340 

௙௧య௦௘௖  

 

The Answers is C 

 

The runoff is given by the rational formula. ࢖ࡽ = ࢊ࡭ࡵ࡯ = (૙. ૟૞) ൬૛ ൰࢘ࢎ࢔࢏ (૚ૠ૞ ࢉࢇ) = ૛૛ૡ  ࢉࢋ૜࢙࢚ࢌ
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22) A parking lot adjoining a shopping center has a surface area of 3.5 acres.  A rainstorm that 
delivers rainfall at a rate of 2.5 inches/hour occurs.  The parking area has a runoff 
coefficient C=0.7.  What is the peak runoff from the parking lot during this rainstorm? 

 

A) 0.62 cfs B) 2.5 cfs  C) 6.13 cfs D) 25 cfs  
 
 

The Answers is C 

 
Step 1: The rational formula is  

Q = C i A 

where Q is the discharge, C is the runoff coefficient, i is the rainfall intensity in inches/hour, and 
A is the drainage area in acres.  

Step 2: Solve for Q = (0.7) (2.5) (3.5) = 6.13 cfs  
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23) A 10 acre basin stores approximately 7.0 inches of water.  What is the runoff for the given 
basin for a 2-hr storm with an average of 0.5 in/hr of rainfall? 

 

A)  0 inches        B)   0.02 inches        C)   0.05 inches       D)   0.10 inches 

 

The Answers is B 

Use the NRCS Rainfall-Runoff method to determine the amount of runoff.  
Step 1: Define all variables ࡿ = ૠ. ૙ ࡼ  ࢙ࢋࢎࢉ࢔࢏ = ૛ ܚܐ ∗ ૙. ૞ ܚܐܖܑ = ૚ ࢔࢏  

Step 2: Solve for runoff (Q) ࡽ = ࡿା૙.ૡࡼ૛(ࡿ૙.૛ିࡼ) = (૚ି૙.૛∗ૠ)૛૚ା૙.ૡ∗ૠ = ૙.૚૟ૠ.૟ = ૙. ૙૛ ࢙ࢋࢎࢉ࢔࢏  
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24) A horizontal pipeline carries water at a discharge of 13.5 cfs.  Upstream of a contraction the 

pipe diameter is 24 inches and pressure is 14 psi, while downstream of the contraction the 
diameter is 18 inches.  Neglecting head loss, what is the pressure downstream? 

 

A) 11.2 psi 

B) 13.7 psi 

C) 14.2 psi 

D) 15.9 psi 

 
 

The Answers is B 

Step 1:  The Bernoulli equation states that g
Vpz

g
Vpz

22

2
22

2

2
11

1 
 , where z = 

elevation, p = pressure, V = average velocity, g = acceleration of gravity , and ߛ = specific 
weight of water.  Let point 1 be upstream of the contraction, and point 2 downstream. 

Step 2:  Since pipe is horizontal, z1=z2.  Area A1=ߨD2/4 = 3.14 ft2, A2= 3.14(18/12)2/4= 
1.77ft2.  V1=Q1/A1= (13.5)/(3.14)= 4.3 ft/sec, V2=Q2/A2= (13.5)/(1.77)=7.63 ft/sec.  Also 
p1=14 psi = 14(144)=2020 lbs/ft2, p1/32.3 = 4900/62.4=ߛ ft. 

 Step 3:  Rearranging the Bernoulli Eq gives g
V

g
Vpp

22

2
2

2
112 

 =32.3 + (4.3)2/2/32.2 - 
(7.63)2/2/32.2 = 31.7 ft;  p2=31.7(62.4 lbs/ft3)/144=13.7 psi. 
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25)  Which one has more pressure at the depth of h = 10 ft? (the inclined surfaces has the 
measure of angle of 60 degree.) 

 

 

 
A) 624 psf       B) 62.4 psf      C) 312 psf      D)  1248 psf 

The Answers is A 

This question is about the fluid mechanics.   

According to the fluid mechanic principles, the pressure is not related to the shape, so at the 
depth of “h” the amount of pressure is:  

P= γ . h 

So, 62.4 * 10 = 624 lb/ft2 
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26) Find the bending moment in the below beam for the concentrated load given equal to 5 
Kips? 

 

 

                               10ft                                             10ft 

                                                         H=   5ft                                                  
 
 
 
 
A) 25 Kips-ft                                           B) 5 kips-ft 
C) 0.00 Kips-ft                                        D) none of them 
 
 

The Answers is C 

This is a tricky question! 

This is not a beam, so there is not a bending moment. This is a truss with axial forces. 

So M=0.00 
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27) An equal-tangent crest vertical curve is to connect grades of +2.0% and -3%. The design 
sight distance on the curve is 645 ft. Determine the minimum length of the curve to meet the 
sign distance requirement. (Assume the height of driver’s eyes above the roadway surface is 
3.5 ft, and the height of object above the roadway surface is 2.0 ft.)  

 
A) 689.50 ݂ݐ    B) 963.91 ݂ݐ            C) 734.30 ݂ݐ    D) 878.40 ݂ݐ 

 
 

The Answers is B 

P 3-152, AASHTO Geometric Design-Green Book 2011, 2011, 6th Ed. 
 

Step 1: 

If we assume that the curve length (L) is greater than the sight distance (S), under the standard 
criteria of the heights of driver’s eyes and objects above the roadway surface, the minimum 
curve length is 

ܮ =  ଶ2,158ܵܣ

Step 2: 

The grades of the two tangents are g1=+2.0% and g2=-3.0%, respectively.  Therefore, the 
absolute value of algebraic difference in grades (%) is ܣ = |݃ଵ − ݃ଶ| = |2 − (−3)| = 5 

Step 3: 

The minimum curve length is 

ܮ = ଶ2,158ܵܣ = (5)(645)ଶ2,158 ≅  ݐ݂ 963.91

which is greater than the sight distance, so the assumption that ܮ ൐ ܵ is correct.
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28) A horizontal circular curve has an intersection angle of 16. The length of middle ordinate 
(M) is 8.00 ft. The radius (ft) of the curve is most nearly 

 
 
 

A) 401.9     B) 786.4   C) 4.0    D) 822.0  
 
 

The Answers is D 

 

The relationship between the length of middle ordinate (M), radius of the curve (R), and 

intersection angle (I) is M = R ቂ1 − cos ቀଶ୍ቁቃ, which can be arranged into R = M1 − cos ቀ I2ቁ = 8 ft1 − cos ቀ16°2 ቁ ≅ 822.04 ft 
 

PC

PI

PT

R R

T T

I =16

LC
M =8.00 ft
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29) Given the following traffic count data: 

 

Time Interval No. of Vehicles 

8:00-8:15 1400 

8:15-8:30 1600 

8:30-8:45 2200 

8:45-9:00 1800 

 

The peak hour factor is closest to: 

A) 0.795                                                           B) 0.880 

C) 0.650                                                           D) 0.945 

 

The Answers is A 

Page 4-4, Equations 4-2 and 4-3, HCM 2010 

 

Solution for Question 1: 

795.0
22004

1800220016001400

4 15










V
VPHF ,      

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

183 
 

30)  A sieve analysis on a non-organic soil reveals that 82% of the soil passes No. 200 sieve 
(0.075 mm). The liquid limit of the soil is 24%, and the soil has a medium toughness and a 
very slow dilatancy. Classify the soil according to the Unified Soil Classification system 
(USCS).  

 
A) GC  B) ML  C) CL  D) CH 

 

The Answers is A 

Step 1: 

Because 82% of the soil is smaller than No. 200 sieve size, which is larger than 50%, the soil is 

fine-grained according to the Unified Soil Classification table  

Step 2: 

Because the liquid limit (24%) is less than 50%, the soil is low plastic. Therefore, the second 

letter of the USCS group symbol is L. 

Step 3: 

Because the soil is non-organic, the first letter of the USCS group symbol is not O. Because the 

soil has a medium toughness and a very slow dilatancy, it contains more clay than silt. The first 

letter of the USCS group symbol is C according to the Unified Soil Classification table. 

Therefore, the soil is classified as CL according to USCS. 
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31) In a falling head permeability test on a soil sample, the following data are available: 

Cross-sectional area of soil = 60 cm2 
Length of soil = 10 cm 
Initial head =120 cm 
Final head = 108 cm 
Duration of test = 20 minutes 
Diameter of tube = 8 mm 
Determine the coefficient of permeability of the soil, k. 

 
A) 7.4 cm/sec               B) 7.36 × 10ି଺cm/sec   
C) 5.8× 10ି଺cm/sec               D) 4.60 × 10ି଺mm/sec 

 

The Answers is B 

Step 1: 

From a falling head test, coefficient of permeability, k, is calculated by k = 2.303aLAt୉ logଵ଴(hଵhଶ) 

Where a = area of reservoir tube; L = length of flow; A=cross-sectional area of soil; tE=elapsed 

time during falling head test; h1=initial head; h2=final head. 

Step 2: 

From the given information, it is known that  ܽ = గ஽మସ = గ(଼ ௠௠)మସ = 0.503 cmଶ, L = 10 cm, A = 60 cmଶ, t୉ = 20 minutes = 20 minutes ×60 ୱୣୡ୭୬ୢୱ୫୧୬୳୲ୣ = 1200 seconds, hଵ = 120 cm,hଶ = 108 cm. 

Therefore, k = 2.303aLAt୉ logଵ଴ ൬hଵhଶ൰ = 2.303(0.503cmଶ)(10 cm)(60 cmଶ)(1200 seconds) logଵ଴ ൬120 cm108 cm൰ 

 = 7.36 × 10ି଺cm/sec
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32) A concrete mixture has a 60:40 ratio of coarse aggregates to fine aggregates. When mixed 
separately, 250lbs of coarse aggregates are capable of fitting in a 3ft3 container and 200lbs 
of fine aggregates are capable of fitting in a 2ft3 container. Determine the bulk density of 
the concrete mixture with a 50:50 ratio. 

 
A) 80lb/ft3 
B) 87lb/ft3 
C) 90lb/ft3 
D) 97lb/ft3 

 

The Answers is C 

 
  Step 1. Determine the bulk unit weights of each type of aggregate with the following 
formula: 

௔௚௚௥௘௚௔௧௘ߛ =  ݁݉ݑ݈݋ܸݏݏܽܯ

௖௢௔௥௦௘ߛ = ଷݐ250݈ܾ3݂ = ଷݐ83݈ܾ݂  

௙௜௡௘ߛ = ଷݐ200݈ܾ2݂ = ଷݐ100݈ܾ݂  

Step 2. Since it’s a 60:40 ratio, simply take the percentage of each density and divided by 2. 

௠௜௫௧௨௥௘ߛ = 0.6(83) + 0.4(100) = 90  ଷݐ݂ݏܾ݈
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33) Find the bending moment in the below beam for the uniform load given equal to 5 Kips/ft? 

 

 
 
 
 
A) 250 kips-ft 
B) 125 kips-ft 
C) 62.5 kips-ft 
D) 500 kips-ft 

 

The Answers is C 

This is a tricky question! 

In general this is a truss and technically there is not bending moment in whole structure. But the 
members may get the flexure if the forces are not applied on the joints. 

In this case, there is uniform force on the 2 members of the truss. So each member individually 
will have bending moment. Therefore, 

 M= 5*102/8 = 62.5 kips-ft 
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34) For the shown structure, the horizontal length is 10ft and vertical length is given as 8 ft. The 
force applied at the mid-span and is equal to 20 Kips. The inclined support is a roller 
support. 
Find the bending moment in the structure?  

 
 

A) 50 kips-ft  B) 40 kips-ft  C) 0.00 kips-ft     D) 60 kips-ft 

 

The Answers is C 

This question shows the condition for the instable structure. If all reactions of a structure passes 
through one point then we cannot write the equation of equilibrium and we will lose one 
equation. 

So, this is the instable structure: 

 

Then before any actions occures in this structure the structure will fail and thus there is no 
bending moment in this structure. 
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35) Given a soil fill sample with a weight of 62 lbs and a total volume of 864 in3 and a water 
content of 15%, determine the percent relative compaction of the sample if the maximum 
dry unit weight is 115pcf. 

A) 93.8%   B) 95.2% 
C) 102%   D) 127% 

 

The Answers is A 

Step 1 

The relative compaction cannot exceed 100%.  That being known answers C and D are eliminated. To 
determine the relative compaction we must determine the dry unit weight of the fill sample.  Then we can 
compare it to the maximum dry unit weight. 

ௗߛ = ்்ܹܸ1 + ߱, %100% =
62 ݈ܾ864 ݅݊ଷ ൬ 12݅݊൰ଷݐ1݂

1 + 15%100% = ଷ1.15ݐ0.5݂ܾ݈ 62 =  ݂ܿ݌107.8

Step 2 

The relative compaction is the dry unit weight of the sample divided by the maximum unit weight: ߛௗߛௗ,௠௔௫ × 100% = ݂ܿ݌115݂ܿ݌107.8 × 100% = 93.8% 
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36) For the reinforced concrete slabs like the following picture, if the width is given equal to 
20’, then what would be the maximum length of the slab if the designer wants to have two 
way slab and have the following reinforcement arrangement?  

 
Length (L)             Width (W) =20’                

                           
 
 A) 40’                                             B) 10’ 

 C) 20’                                             D) 50’ 

  

The Answers is A 

ACI 318-08, 13.6.1.2. : Panels shall be rectangular with a ratio of longer to shorter span less 
than or equal to 2 for the 2 way slabs. (Also see below picture)  

According to the code, 
௅ௐ ≤ 2 

 

 

 

So, ܮ = 2 ∗ 20ᇱ = 40′ 
The slab can have 40’ to be considered as a two way slab. Thus the distribution of bending 
moment in both direction needs reinforcement for negative and positive bending moment in both 
directions.       
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37) For the following excavation shown below the contractor has used the nailing system to 
secure the project. Who should be the first person for inspection of the nailing system?  

 

 
 

 A) Trained person                                      B) Site supervisor 

 C) Competent person                                  D) anyone in the site with engineering degree 

 

The Answers is A 

The competent person is not necessarily have sufficient knowledge about the nailing. Choices 
“B” and “D” are also are not correct. For all excavations a trained person should be the first who 
enter.  
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38) Find the zone of influence for the following excavation where there is no soldier piles. 
Neglect the brick made counterforts.  

 

                        Depth of excavation = 30 ft 

A) 22.6 ft 

B) 30 ft  

C) 32 ft 

D) 21.2 ft 

 

The Answers is A 

Adjacent Construction Project Manual, Office of Joint Development & Adjacent Construction, 
September 16, 2013 (Revision 5) 
An envelope starting at a point two feet below the lowest point of the underground structure or 
excavation continuing upward at a forty five (45) degree angle from the horizontal at the vertical 
projection of the outside limits of the Public structure.  

An envelope starting at a point two feet below the lowest point of Public structure continuing 
upwards at a forty five (45) degree angle from the horizontal, up to the horizontal projection of 
the outside limits of the adjacent underground structure or excavation, projected at grade level.  

So, depth of excavation = 30 and according to the code 2’ should be added so, 30+2 =32 

Horizontal distance considering the 45 degree = 32*Cos (45) = 22.6 ft 
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39) Refer to the figures, the net excavation (yd3) from section 78 (14+20) (100s of ft) to section 
80 (15+80) is most nearly:  
 
Cut= 0.00 ft2   Fill=555.6 ft3                                                                               Sec. 80, 15+80 

 
Cut= 0.00 ft2   Fill=680.2 ft3                                                                               Sec. 79, 15+00 

 
Cut= 421.3 ft2   Fill=0.00 ft3                                                                               Sec. 78, 14+20 

 
A) 3462                                          B) 59788 

C) 4000                                          D) 2214 

The Answers is D 

Use Average End Area Method (NCEES P. 167, Earthwork Formula): 

Sec 80 & 79:  No excavation, both sections shows embankment: 

 ௙ܸ௜௟௟ =  (ହହହ.଺ା଺଼଴.ଶ)ଶ ∗ (1580 − 1500) =   ଷݐ݂ 49432
Sec 79 & 78: There is excavation and embankment between these two sections: 

         ௙ܸ௜௟௟ = (଺଼଴.ଶା଴)ଶ ∗ (1500 − 1420) =  ଷݐ݂ 27208

         ஼ܸ௨௧ = (ସଶଵ.ଷା଴)ଶ ∗ (1500 − 1420) =  ଷݐ݂ 16852

Net excavation:        ேܸ௘௧ = ∑ ௙ܸ௜௟௟ – ∑ ஼ܸ௨௧ = 49432 + 27208 − 16852 =  ଷݐ݂ 59788

Net excavation in yd3= 
ହଽ଻଼଼ଶ଻ = 2214.37 yd3  
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40) The site manager put the mark of “C” and the following numbers on the lath stake. The 
ground elevation is given equal to +20.00. The surveyor measured 1’ for the distance 
between horizontal line and the ground surface. With that sign what would be the final 
elevation: 

  

 
                                    1’ 
 A) +21.90                                             B) +19.10 

 C) +17.10                                             D) +18.10 

 

The Answers is B 

The sign of “C” means: Cut is required. And the horizontal line shows the reference point for it. 
The number on stake shows the required cut below the horizontal line.  

So, the final elevation will be equal to 1.9’ below the horizontal line. Since the distance between 
the ground and the horizontal is 1’, then it is necessary for the (1.9-1) =0.9’ for excavation. The 
final ground elevation will be: +20.00 – 0.9 = 19.10 

 

 

 

 

 

 

C

19 
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1) The Building Cost Index (BCI) for structural iron work developed by which formula? 

 

A) BCI = 68.36 hours of skilled worker at 20-city average of bricklayers + carpenters + 
structural ironworkers rate+25 cwt of standard steel shapes at the mill price prior to 1996.                                    

B) BCI = 200 hours of common labor at 20-city average of common labor rates + 25 cwt of 
standard steel structural shape prior to 1996 

C) Fabricated 20-city price from 1996+1.128 tons of Portland cement + 1088 board-ft of 2x4 
lumber 

D) Both A & C 
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2) You are replacing 12, 18” wide 2 use beams and 10, 24” wide 1-use beams.  How much 

does labor cost for this project? 

 

A) $135.10                       
B) $72.60 
C) $75.00 
D) $145.50 
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3) A project is described by the following precedence table. The project manager wants to 
decrease the normal project time by 4 days. Most nearly, how much will it cost to reduce the 
project completion time by four days? 

 
Activity       Predecessors Normal time 

(days) 
Crash 
time 

Normal 
cost daily 

Crash 
cost daily 

A - 8 6 50 100 

B A 2 1 80 140 

C A 6 4 80 100 

D B 2 1 100 150 

E C 6 3 90 200 

F E 3 1 80 160 

G D,F 4 2 120 300 

 

            A) 200                                          B) 120 

            C) 180                                          D) 140 
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3) A dump-hauler has a purchase price of $109,000. Freight for delivery is $1000. Tires are an 
additional 21,000 with the estimated life time of 4500 hours. The hauler expected to operate 
1500 hours annually and for 11 years. Maintenance fees for the hauler is estimated at 
$18000. What is the before-tax estimated hourly cost of operation excluding operator labor 
cost?  

 

            A) 35                                            B) 41 

            C) 24                                            D) 15 

 

 

4) In the activity network below, what is the total float of Task 5? 

 

A) 0      B) 1 

C) 2      D) 3  
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5) The Figure below shows a scaffolding for a bridge as a heavy construction. If the deck 
thickness of the bridge is given equal to 4’, and the span length between scaffolding columns is 
given equal to 4’, find the axial force in those columns for the dead and personnel and equipment 
combination. (No variable material on the scaffolding will be stored.) 

 

 

A) P= 2400 lbs 

B) P=13440 lbs  

C) P= 9600 lbs 

D) P= 1200 lbs 
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6) If the weight of the white car is 1.5 US tons, for lifting up by a crane like the left figure, 
find the minimum safe resistive moment for the crane to prevent of an accident shown in the 
right figure if the required lever arm is 30’.  If the weight of crane is given equal to 10 tons, then 
find the required distance between cranes jacks on the ground 

                                                      

    

                               30’ 

 

A) MR< 90,000 lb-ft                                              B) MR= 90,000 lb-ft                                              
C) MR≥ 90,000 lb-ft                                              D) None of the answers 
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7) For the following haul road crown what is the maximum possible slope? 

 

A) 6% 

B) 12%  

C) 3%  

D) 1% 
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8) Point A is 5 m below the ground. The underground water level is 2 m below the ground. 
There are two deposits of sandy soil at the site. The first deposit of soil has a depth of 3 m, and a 
total unit weight (above the water level) of 13.2 kN/m3, a saturated unit weight of 16.5 kN/m3. 
The second deposit of soil has a saturated unit weight of 17.6 kN/m3. Determine the effective 
vertical soil pressure at point A. 
 

 
 
A) 23.5 kPa  B) 48.7 kPa  C) 53.2 kPa  D) 72.4 kPa 

 

9) A footing is founded at the depth of Df below the ground surface as embedded 
foundation. Another footing with the same size is on top of the soil. Which one shows more 
bearing capacity? 

 

 
A) No changes in bearing stress because the area is important  
B) Buried one has more bearing stress   
C) Surface one has more bearing stress 
D) It depends on the soil parameters. 

 

   

 

 

W. L.

A

1

2sat

H1=2 m

H3=2 m

H2=1m 1sat

Sandy soil 1

Sandy soil 2
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10) A 2.4m thick clay layer is between two saturated 3m sand layers. The average effective 
vertical stress in the clay (at the depth of 5.4 m) is given equal to 30 kPa. Determine the total 
stress at the depth of 5.4m. 
 
A) 54  B) 84  C) 79  D) 30 
 
11) Determine the lateral force (per unit length of wall) on the frictionless retaining wall, as 
shown in the figure below. The soil behind of the wall is clean sand with a saturated unit weight 

of 20.0 kN/m3 and angle of internal friction of 36. Groundwater level is at the surface of the 
ground.  

 
A) 124.1 kN/m  B) 202.1 kN/m   
C) 224.1 kN/m  D) 420.1 kN/m 

 
12) A uniform deposit soil is shown in the following diagram. Information of soil in each 
layer is given. Assume that the effective stress at point A is 100kPa, determine the value of H2. 

 

 
A) 2.00m  B) 2.50m  C) 3.00m  D) 3.50m 
 

H=6 m
=36

sat =20 kN/m3

Groundwater Level

H1=3m 

H
2
 

γଵ = 16݇ܰ/݉ଷ 

A

γଶ = 17݇ܰ/݉ଷ 

γଷ = 18݇ܰ/݉ଷ H
3
=2m 
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13) Information of a soil is shown in the following diagram. Assume that the surcharge is 
40kPa acting at the top of soil as shown in the diagram. If the effective pressure at point A is 
150kPa. Determine the water content of this soil. 

 

A) 15.6%  B) 14.2%  C) 13.3%  D) 12.1% 
 

14) A load of 12000 lb is going to put 10 ft from the left support on a ૜૙ ܜ܎ long beam. If the 
maximum permissible bending stress is 24,000 psi. Determine the minimum section modulus for 
the supposed beam. E = 30 × 106 psi.  

A) 12 in3 

B) 35 in3 

C) 40 in3 
D) 25 in3 

 

H1=6m G௦ = 2.7, e = 1.0

A

S
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15) Determine h if the maximum slope on the beam shown below is measured as -0.02 rad. 

 b = 4 in               E = 200 kpsi        w = 100 lb/in    L = 3 ft    
A)  4.38 in  
B)  5.26 in 
C)  6.15 in  
D)  7.07 in 

 
 

16) A 15 ft long reinforced concrete cantilever beam is subject to factored shear of 105 kips 
at the fixed end. The shear support from the concrete is 57 kips. The beam cross section is 18 in 
by 28 in. f୷ = 60000 psi, fୡᇱ = 4000 psi. The depth of the steel is 25 in. #3 stirrups are used. 

Determine the required spacing for the shear reinforcement at the support. 

 

A) 12 in   B) 4.4 in 

C) 12.5 in   D) 3.9 in 
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17) The column shown is a W 21 X 50 steel member. The applied dead load is 7 kips. 
Neglect self-weight. The column length is 12 ft tall. The column is not braced along the length. 
Assume Fy = 50ksi. Determine the effective length of the column. 

 

A) 12 ft  B) 14.4 ft  

C) 24.2 ft  D) 9.5 ft 

 
18) A simply supported and fully braced beam spans 30 ft and carries a dead and live 
distributed load of 0.5 kip/ft and 0.8 kip/ft respectively. Using the 1.2D + 1.6L combination. If 
the Plastic section modulus is given equal to 55 in3 for the assumed section, find the maximum 
stress in the section. (The beam made of steel with 50 KSI strength.) 

 

  
 

A) 50 KSI B) 46 KSI 

C) 30 KSI D) 38 KSI 
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19) The top beam of the system is a W 18 X 60 members, the column is a W 14 X 74 
members, and the middle two beams are W 21 X 73 members. The total height of the column is 
30 ft.  The length of all beams is 35 ft. Assume Fy and Fu are 50 ksi and 65 ksi respectively. 
Assume there is no reduction in stiffness for inelastic buckling and connections are pinned. 
Assume sidesway is not prevented. Determine the effective length factor for the column top half 
of the column. 

 

A) k = 2.1  B) k = 1.33 

C) k = 1.0  D) k = 1.2 

 

20) Three rain gages are located within or nearby a watershed, whose total area is 1100 acres.  
Using the Thiessen polygon method, the portions of the watershed associated with gages A, B, 
and C are 520, 310, and 270 acres, respectively.  For a particular storm, it is determined that the 
excess rainfall for these 3 portions of the watershed is 0.95, 1.23, and 1.44 inches, respectively.  
What is the volume of runoff from this watershed for this storm? 

 
A) 19.2 MG 

B) 28.3 MG 

C) 34.3 MG 

D) 44.7 MG 
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21) At the design discharge, an existing single circular culvert has the following 
characteristics: headwater elevation = 5.5 ft above invert, culvert diameter= 2.5 ft, critical depth 
= 1.9 ft, uniform depth = 1.7 ft, and the outlet is free.  Which of the following describes the 
culvert flow under these conditions? 

 
A) Inlet control, inlet is not submerged, critical flow at the inlet  

B) Inlet control, inlet is submerged with orifice flow control 

C) Outlet control, inlet is submerged 

D) Outlet control, inlet is not submerged 

 
22) Runoff from a 3-acre site is to be drained by a channel.  The time of concentration for 
this site is 40 minutes.  The site has a runoff coefficient C=0.2. Rainfall quantities to be used for 
design are 0.5 inches for a storm of duration 20 minutes, 0.7 inches for duration 40 minutes, and 
0.9 inches for duration 60 minutes.  For what discharge should this channel be designed? 

 

A) 0.7 cfs B) 0.63 cfs C) 1.04 cfs D) 40 cfs 
 

23) Given the following hyetograph what is the total precipitation?  

 

 
 

A)  1.4 inches               B)   1.9 inches             C)   3.8 inches          D)   5.0 inches 
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24) All three pipes in the figure below have the same length and are connected in parallel.  
The diameters are given.  Determine the ratio of velocities in the branches.  Assume the friction 
factor for all the lines to be the same.   

 
 
A) Vେ to V୆toV୅= 1 to 1.223 to 1.684             C) Vେ to V୆toV୅= 1 to 1.118 to 1.224 
 
B) Vେ to V୆toV୅= 1 to 2.3 to 3.1   D) V୅ to V୆ to Vେ  = 1 to 1.118 to 1.224 
 
 
25) What is the approximate runoff for a watershed with the given hydrograph? 

             

 
A)  4.7 ft3         B)   14,500 ft3          C)   17,000 ft3            D)   23,500 ft3  
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26) Two pipelines carry water from a common starting point to a common end point.   The 
two pipes have the same friction factor f and diameter, but pipe 1 is twice as long as pipe 2.  
What fraction of the discharge between the start and end points flows through pipe 1? 

(A) 34% (B) 41% (C) 50%  (D) 67% 
 
27) A 600 ft long equal-tangent crest vertical curve connects grades of +4.0% and -2.5%. The 
point of vertical intersection (PVI) is located at station 123+00 with an elevation of 62.80 ft. 
What is the elevation of the PVT?  

 
A) 55.30 ft            B) 70.30 ft         C) 73.50 ft     D) 65.30 ft 
 
28) A horizontal circular curve has a radius of 120 ft. The station of PC is sta 22+10.00. At 
point X (station 22+60.00) on the curve, a stake is to be placed. The deflection angle between 
tangent PI-PC and chord X-PC is most nearly 

 

 
A) 14°56ᇱ12"     B) 13°06ᇱ12"    
C) 11°56ᇱ12"    D) 11°44′43"  
 
 
29) What is the minimum Average Daily Traffic (ADT) passing in one lane with the speed of 
50 mph in the level terrain? 
 

A) 1500-2000                                                                           B) 400-1500 

C) >2000                                                                                   D) = 2000 

PC

PI

PT

R=120 ft
R

T T

Station 
22+10.00

LC


X Station 

22+60.00

d
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30) Particle size analysis was carried out on a soil with the results shown in the following 
table. Classify the soil according to the Unified Soil Classification system (USCS).  

Size  Percent Passing 
12.5 mm 100 
9.5 mm 60 
No. 4 (4.75 mm) 40 
No. 20 (0.85 mm) 30 
No. 60 (0.25 mm) 10 
No. 200 (0.075 mm) 4 

 
A) GC  B) GP  C) SP  D) SM 
 

31) The subgrade of a highway is compacted from a natural soil layer. It is known that the 
natural soil has a total unit weight of 20 kN/m3, and a dry unit weight of 18 kN/m3. It needs to 
be compacted to attain a dry unit weight of 19 kN/m3 and a water content of 15%. What is the 
total unit weight of the compacted soil?  

 

 

A) 21.85 ୩୒୫య B) 22.85 ୩୒୫య C) 23.85 ୩୒୫య D) 24.85 ୩୒୫య 

 
32) An engineer specifies that the concrete structure must have a strength to withstand an 
object with a diameter of 0.75 inches and a force of 2500 lbs. Determine the required average 
compressive strength for a plant where the standard deviation is unknown given the equations. 
The following table may be consulted: ࢌᇱ࢘ࢉ = ࢉᇱࢌ + ૚. ૜૝࢙     ࢌᇱ࢘ࢉ = ࢉᇱࢌ + ૛. ૜૜࢙ − ૞૙૙ 

 
Specified Compressive 

Strength, f’c (psi) 
Required Average Compressive 

Strength, f’cr (psi) 
< 3000 f’c + 1000 

3000 to 5000 f’c + 1200 
> 5000 f’c + 1400 

  
A) 5659 psi 
B) 6259 psi 
C) 6659 psi 
D) 7059 psi 
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33) The stress-strain test of a steel bar shows in the following graph. Which point shows the 
yield stress? 
 
 

 
 

A) C 
B) B 
C) A 
D) D 
 

 
34) A circular foundation on the soil with a diameter of 10 feet is tested to find the allowable 
bearing capacity. If the soil fails under a force of 500,000 lb, and the factor of safety considered 
as 3, find the allowable stress of soil. 

 
A) 14.7 psi  B) 44.2 psi  C) 56.7 psi  D) 113.4 psi 
 
35) A new roadway construction requires the sub base soil to have a dry density of 125 pcf 
and optimum moisture content (OMC) of 12.5%. A smooth drum roller will be used to compact 
the soil in 4-inch-thick lifts while the width is 32 ft. The soil has been tested in place and the 
results show moisture content of 6%. The water must be added to the stationing length of 100ft 
to obtain the required moisture content for compaction. How many gallons per yard must be 
added to meet the requirements? 

A) 3.42 gal/yd2 
B) 5.63 gal/yd2 
C) 2.34 gal/yd2 
D) 2.93 gal/yd2 

 

 
 

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

213 
 

 
36) For the reinforced concrete slabs like the following picture, if the width is given equal to 
20’, then what would be the maximum length of the slab if the designer wants to have two way 
slab and have the following reinforcement arrangement? (The slab supported by edge beam in 
two sides and there is no edge beam at the other sides.) 

 
      Edge beams                                            No edge beam     Edge beam    

 
 

A) 40’                                        B) It’s impossible to have two way slab 

C) 20’                                        D) 55 

 

 

 

 

 

 

 

 

 

 

 
20’ 
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37)  For the following bridge shown in the following picture, what is the maximum distance 
between the net and the bridge deck that a fall can be arrested by that net? 

 

 

                  Maximum fall arrested height             net 

 

 A)  10’                B)   15’ 

 C) 30’                 D)   20’ 
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38) For the excavation shown in the below figure, find the lateral earth pressure on each 
supporting structures if the spacing of them are about 10’. (Ka=0.3, Soil density = 150 pcf) 

 

 
        Spacing=10’           20’ including height of foundation 
 
 
 A) 11250 lb/ft      B) 1125 lb/ft 

         C) 9000 lb/ft        D) 900 lb/ft    
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39) 100 yd3 of bank run soil is excavated and stockpiled before being transported and 
subsequently compacted. Swell and shrinkage factors for the soil are given equal to 0.30 and 
0.12 respectively. The final volume of the compacted earth is most nearly.  

A) 130                                           B) 65 

C) 88                                             D) 112 

 

40) For the following picture which shows a ditch checks for erosion control, which answer 
is the best description of both ditches?  

   
                     Figure 1                                               Figure 2 

 
A) 1: Rock ditch for grade <6%, 2: Bale ditch for grade >6% 
B) 1: Bale ditch for grade >6%, 2: Rock ditch for grade <6%, 
C) 1: Rock ditch for grade >6%, 2: Bale ditch for grade <6% 
D) 1: Rock ditch for grade >2%, 2: Bale ditch for grade <2% 
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Solutions 

Fourth Style Exam 
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1) The Building Cost Index (BCI) for structural iron work developed by which formula? 

 

A) BCI = 68.36 hours of skilled worker at 20-city average of bricklayers + carpenters + 
structural ironworkers rate+25 cwt of standard steel shapes at the mill price prior to 1996.                                    

B) BCI = 200 hours of common labor at 20-city average of common labor rates + 25 cwt of 
standard steel structural shape prior to 1996 

C) Fabricated 20-city price from 1996+1.128 tons of Portland cement + 1088 board-ft of 2x4 
lumber 

D) Both A & C 

 

The Answers is D 

The Engineering News-records BCI is developed with the explanation of both A & C. The 
explanation of “B” is about the Construction Cost Index (CCI).
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2) You are replacing 12, 18” wide 2 use beams and 10, 24” wide 1-use beams.  How much 

does labor cost for this project? 

 

A) $135.10                       
B) $72.60 
C) $75.00 
D) $145.50 

The Answers is A 

12 – 18”, 2 use = $6.05 * 12 = $72.6               

10 – 24”, 1 use = $6.25*10 = $62.5 

Total = $72.6+$62.5 = $135.1

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

220 
 

3) A project is described by the following precedence table. The project manager wants to 
decrease the normal project time by 4 days. Most nearly, how much will it cost to reduce the 
project completion time by four days? 

 
Activity       Predecessors Normal time 

(days) 
Crash 
time 

Normal 
cost daily 

Crash 
cost daily 

A - 8 6 50 100 

B A 2 1 80 140 

C A 6 4 80 100 

D B 2 1 100 150 

E C 6 3 90 200 

F E 3 1 80 160 

G D,F 4 2 120 300 

 

            A) 200                                          B) 120 

            C) 180                                          D) 140 

The Answers is D 

According to the table the CPM chart represents the following free floats: 

 

 

 

 

 

  

 

Free floats are: 

A 

B 

C

D

E F 

G 
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Path 1: A-B-D-G= 16 

Path 2: A-B-D-E-F-G=25 

Path 3: A-C-E-F-G= 27 critical path 

In order to reduce the overall project duration by 4 days, the mot inexpensive operation is to 
allocate additional resources (crash) to activities C, D, and A. 

For 4 days we can consider C for 2 days and A for the other 2 days. So  

The critical path with be equal to 27-4 = 23 days. 

The additional costs will be equal to:  

For C: 100-80 = $20 daily, 2*20=$40 for two days 

For A: 100-50 = $50 daily, 2*50=$100 for two days. 

The total additional cost due the project crash = 100+40= $140 
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3) A dump-hauler has a purchase price of $109,000. Freight for delivery is $1000. Tires are an 
additional 21,000 with the estimated life time of 4500 hours. The hauler expected to operate 
1500 hours annually and for 11 years. Maintenance fees for the hauler is estimated at 
$18000. What is the before-tax estimated hourly cost of operation excluding operator labor 
cost?  

 

            A) 35                                            B) 41 

            C) 24                                            D) 15 

 

The Answers is C 

The best way to estimate the hourly cost is to find all expenditures and cost for a year, then the 
hourly cost can be estimated prorate: 

The total hauler cost = 109000+1000= $110,000 

The hauler price per year:   110,000+/11= $10,000 per year 

Tires will work 4500 hr and every year 1500 years of operation is expected so:  4500/1500=3 
years is the life time for the tires 

Therefore, tire costs for a year is become: 21000/3 = $7000   

Total annual expenditures = $10,000+$7,000+$18000 = $35,000 

Hourly rate = 35000/1500 hr/year = 23.3 say $24.00 
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4) In the activity network below, what is the total float of Task 5? 

 

A) 0      B) 1 

C) 2      D) 3  

 

The Answers is A 

The complete solution to this problem requires calculating the ES, LS, EF, LF, and the float (as 
follows).  

 

 

 

 

 

 

Therefore, task 5 has a total float of 0.  

Short Cut 

There is no need to calculate anything in this problem. Task 5 is the finishing task of this project 
and therefore, must be on the critical path. All tasks that are on critical path have always zero 
floats. Therefore, (A) is the correct answer. 

 ES LS EF LF Float 

1 0 0 3 3 0 

2 3 7 13 17 4 

3 3 3 9 9 0 

4 9 9 17 17 0 

5 17 17 21 21 0 
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5) The Figure below shows a scaffolding for a bridge as a heavy construction. If the deck 
thickness of the bridge is given equal to 4’, and the span length between scaffolding columns is 
given equal to 4’, find the axial force in those columns for the dead and personnel and equipment 
combination. (No variable material on the scaffolding will be stored.) 

 

 

A) P= 2400 lbs 

B) P=13440 lbs  

C) P= 9600 lbs 

D) P= 1200 lbs 

 

The Answers is B 

According to the load classification, the 75 psf live load is used for the heavy construction with 
motorized buggies and heavy equipment. There is no variable material on scaffolding so only the 
live load of the personnel and their equipment shall be considered. 

The area on each column is less than 400sf so no reduction of live loads shall be considered. 

Concrete density = 150 pcf 

So, Dead load = 4*150= 600 lb/sf 

Live load= 75 lb/sf 

U=1.2D+1.6L = 1.2*600+1.6*75= 840 lb/sf 

For the 4’*4’ scaffolding grid the axial force will be equal to:  840*4*4= 13440 lbs         
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6) If the weight of the white car is 1.5 US tons, for lifting up by a crane like the left figure, 
find the minimum safe resistive moment for the crane to prevent of an accident shown in the 
right figure if the required lever arm is 30’.  If the weight of crane is given equal to 10 tons, then 
find the required distance between cranes jacks on the ground 

                                                      

    

                               30’ 

 

A) MR< 90,000 lb-ft                                              B) MR= 90,000 lb-ft                                              
C) MR≥ 90,000 lb-ft                                              D) None of the answers 

The Answers is C 

The resistive moment should be equal to or bigger than the overturning moment.  

Moverturning= Force * Lever arm = 1.5* 2000 lbs * 30’ = 90,000 lb-ft 

So, to have the safe lifting the resistive moment (MR) should be bigger than the overturning 
moment:  MR≥ 90,000 lb-ft       
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7) For the following haul road crown what is the maximum possible slope? 

 

A) 6% 

B) 12%  

C) 3%  

D) 1% 

 

The Answers is C 

The ideal crown slope is 3%. Lower slopes my allow water to pool on the road and more than 
3% cause the uneven tire wear.
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8) Point A is 5 m below the ground. The underground water level is 2 m below the ground. 
There are two deposits of sandy soil at the site. The first deposit of soil has a depth of 3 m, and a 
total unit weight (above the water level) of 13.2 kN/m3, a saturated unit weight of 16.5 kN/m3. 
The second deposit of soil has a saturated unit weight of 17.6 kN/m3. Determine the effective 
vertical soil pressure at point A. 
 

 
 
A) 23.5 kPa  B) 48.7 kPa  C) 53.2 kPa  D) 72.4 kPa 

 

The Answers is B 

Effective stress ᇱ is equal to the total stress  minus pore water pressure ܝ.ᇱ =  −   .ܝ

Step 1: 

The total stress  is calculated by = ઻૚۶૚ + ઻૚۶ܜ܉ܛ૛ + ઻૛۶ܜ܉ܛ૜ = (૚૜. ૛ ܕ/ۼܓ૜)(૛ ܕ) +(૚૟. ૞ ܕ/ۼܓ૜)(૚ ܕ) + (૚ૠ. ૟ ܕ/ۼܓ૜)(૛ ܕ) = ૠૡ. ૚ ܉۾ܓ 

Step 2: 

The pore water pressure ܝ is calculated byܝ = ઻۶ܟ૛ = (ૢ. ૡ ܕ/ۼܓ૜)(૚ ܕ + ૛ ܕ) =૛ૢ. ૝ ܉۾ܓ 

Step 3: 

The effective stress ᇱis ܝ =  − ܝ = ૠૡ. ૚ ܉۾ܓ − ૛ૢ. ૝ ܉۾ܓ = ૝ૡ. ૠ ܉۾ܓ

W. L.

A

1

2sat

H1=2 m

H3=2 m

H2=1m 1sat

Sandy soil 1

Sandy soil 2
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9) A footing is founded at the depth of Df below the ground surface as embedded 
foundation. Another footing with the same size is on top of the soil. Which one shows more 
bearing capacity? 

 

 
A) No changes in bearing stress because the area is important  
B) Buried one has more bearing stress   
C) Surface one has more bearing stress 
D) It depends on the soil parameters. 

 

The Answers is B 

 

According to the below picture and using any different expressions to find the ultimate bearing 

stress (i.e. Terzaghi’s theory, Hansson, etc.)  , the more depth of footing increase the q0 and thus 

the bearing pressure. So the more depth, the more bearing stress. So the footing which is 

embedded shows more bearing more than the on surface footing with the same size.   
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10) A 2.4m thick clay layer is between two saturated 3m sand layers. The average effective 
vertical stress in the clay (at the depth of 5.4 m) is given equal to 30 kPa. Determine the total 
stress at the depth of 5.4m. 
 
A) 54  B) 84  C) 79  D) 30 

 

The Answers is B 

The relation between total stresses, pore pressure, and effective stresses are described as: 

 ોܞᇱ = ܞ − ܝ = (઻ܜ܉ܛ − ઻۶(ܟ 

 

At the depth of 5.4m the pore water pressure = u = 5.4 ∗ 10 = 54 KPa. 
 

Total stress = effective stress + pore pressure  

Total stress = 30+54 = 84 KPa 
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11) Determine the lateral force (per unit length of wall) on the frictionless retaining wall, as 
shown in the figure below. The soil behind of the wall is clean sand with a saturated unit weight 

of 20.0 kN/m3 and angle of internal friction of 36. Groundwater level is at the surface of the 
ground.  

 
A) 124.1 kN/m  B) 202.1 kN/m   
C) 224.1 kN/m  D) 420.1 kN/m 

 
 

The Answers is C 

Step 1: 

Based on the Rankine theory, the Rankine active earth pressure coefficient K୅ = tanଶ ቀ45° −மଶቁ=tanଶ ቀ45° − ଷ଺°ଶ ቁ = 0.260. 

Step 2: 

At the surface of the ground, the vertical effective stress and the pore water pressure are both 

zero, σ୴ᇱ = u = 0. 
At the base of the wall,  σ୴ᇱ = ୴ − u = (γୱୟ୲ − γ୵)H = ൬20 kNmଷ − 9.8 kNmଷ൰ (6 m) = 61.2 kPa 

u = γ୵H = ൬9.8 kNmଷ൰ (6 m) = 58.8 kPa 

Step 3: 

The active lateral earth pressure at the base of the wall, σୟ, is σୟ = K୅σ୴ᇱ = 0.260 × 61.2 kPa = 15.9 kPa 

 

H=6 m
=36

sat =20 kN/m3

Groundwater Level
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Step 4: 

Based on the distributions of lateral earth pressure and pore water pressure,  

 

 

the lateral force (per unit length of wall) on the wall, Pୟ, is  Pୟ = Pୱ + P୵ = 12 σୟH + 12 uH = 12 (σୟ + u)H = 12 (15.9 kPa + 58.8 kPa)(6 m) = 224.1 kN/m 

where Pୱ is the lateral force due to soil solids and P୵ is the lateral force due to the pore water. 

 

15.9 kPa 58.8 kPa

Lateral earth pressure Hydrostatic pressure
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12) A uniform deposit soil is shown in the following diagram. Information of soil in each 
layer is given. Assume that the effective stress at point A is 100kPa, determine the value of H2. 

 

 
A) 2.00m  B) 2.50m  C) 3.00m  D) 3.50m 
 

The Answers is A 

Step 1: From the diagram, we can see that there are three layers of soil. For the first layer above 

groundwater level, the unit weight is equal to, ߛଵ = 16݇ܰ/݉ଷ 

For the second layer above groundwater level, the unit weight is equal to, ߛଶ = 17݇ܰ/݉ଷ 

For the third layer below groundwater level, the unit weight is equal to, ߛଷ = 18݇ܰ/݉ଷ 

Step 2: The total stress at point A can be then calculated as, ߪ = ଵܪଵߛ + ଶܪଶߛ + ଷܪଷߛ = (16݇ܰ/݉ଷ)(3݉) + (17݇ܰ/݉ଷ)ܪଶ + (18݇ܰ/݉ଷ)(2݉)= (84 +  ܽܲ݇(ଶܪ17

The pore water pressure is given as, 

H1=3m 

H
2
 

γଵ = 16݇ܰ/݉ଷ 

A

γଶ = 17݇ܰ/݉ଷ 

γଷ = 18݇ܰ/݉ଷ H
3
=2m 
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u = ଶܪ௪ߛ = (9.8݇ܰ/݉ଷ)(2݉) = 19.6݇ܲܽ 

Effective pressure at point A can be finally calculated by, ߪᇱ = ߪ − ݑ = (84 + ܽܲ݇(ଶܪ17 − 19.6݇ܲܽ = 100݇ܲܽ 

Solve the equation above, ܪଶ = 2݉ 
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13) Information of a soil is shown in the following diagram. Assume that the surcharge is 
40kPa acting at the top of soil as shown in the diagram. If the effective pressure at point A is 
150kPa. Determine the water content of this soil. 

 

A) 15.6%  B) 14.2%  C) 13.3%  D) 12.1% 
 

The Answers is C 

Step 1: From the diagram, we can see that there is only one layer of soil. The effective pressure 

at point A can be calculated by, ߪ = ܵ + ଵܪߛ = 40݇ܲܽ + (6݉)ߛ = 130݇ܲܽ 

Solving this equation, we can know the value of density of this soil as, ߛ = 15݇ܰ/݉ଷ 

Step 2: According to equations of the density of this soil can be described as, 

ߛ = ൬ܩ௦ + ܵ݁1 + ݁ ൰  ௪ߛ

 

 

H1=6m G௦ = 2.7, e = 1.0

A

S
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Therefore, 

ߛ = ൬ܩ௦ + ܵ݁1 + ݁ ൰ ௪ߛ = ൬2.7 + ܵ1 + 1 ൰ (9.8݇ܰ/݉ଷ) = 15݇ܰ/݉ଷ 

ܵ = 36% 

According to the following equation water content of soil is, 

ݓ = ௦ܩ݁ܵ = (36%)(1.0)2.7 = 13.3% 
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14) A load of 12000 lb is going to put 10 ft from the left support on a ૜૙ ܜ܎ long beam. If the 
maximum permissible bending stress is 24,000 psi. Determine the minimum section modulus for 
the supposed beam. E = 30 × 106 psi.  

A) 12 in3 

B) 35 in3 

C) 40 in3 
D) 25 in3 

The Answers is C 

Step 1: Reaction at point B, the left support: 

 ∑MA = 0 (point A is the right support) 

0 = - RB (30) + P (20) 

RB = 12000(20)/30 

RB= 8000 lb 

Step 2: Draw free body diagram of the section under the load and determine the  maximum 
moment: 
 
∑MV = 0   0= - RB (10) + M 
  (ft 10) ܾ݈ 8000 = ܯ                               

 ௠௔௫ = 80,000 lb·ftܯ                              

Step 3: Calculate the S, Section Modulus, from the maximum normal stress: 

௠௔௫ = ெௌߪ                                  < 24000 psi 
 

                               S > ெଶସ଴଴ ௣௦௜ = 
଼଴,଴଴଴ ௟௕∙௙௧ (ଵଶ ೔೙೑೟)ଶସ଴଴଴ ௣௦௜  

                 

                                               S > 40 in3 
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15) Determine h if the maximum slope on the beam shown below is measured as -0.02 rad. 

 b = 4 in               E = 200 kpsi        w = 100 lb/in    L = 3 ft    
A) 4.38 in  
B) 5.26 in 
C) 6.15 in  
D) 7.07 in 

 

The Answers is B 

 

Step 1: The slope at the free end of cantilever beam is the maximum. Using any mechanics of 
material book, the maximum slope can be calculated as 
௠௔௫ߠ  = ܫܧଷ24ܮ଴ݓ− = ܧଷ24ܮ଴ݓ− ܾℎଷ12 = ℎଷܾܧଷ2ܮ଴ݓ− = −0.02 

Step 2: determine h 

 

ℎଷ = ܾܧଷ(0.02)2ܮ଴ݓ = (100 ݈ܾ/݅݊)(36 ݅݊)ଷ(0.02)2 ቀ200 × 10ଷ ݈ܾ݅݊ଶቁ (4 ݅݊) = 145.8 ݅݊ଷ 

 

  ℎ = 5.26 ݅݊             
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16) A 15 ft long reinforced concrete cantilever beam is subject to factored shear of 105 kips 
at the fixed end. The shear support from the concrete is 57 kips. The beam cross section is 18 in 
by 28 in. f୷ = 60000 psi, fୡᇱ = 4000 psi. The depth of the steel is 25 in. #3 stirrups are used. 

Determine the required spacing for the shear reinforcement at the support. 

 

A) 12 in   B) 4.4 in 

C) 12.5 in   D) 3.9 in 

 

 The Answers is D 

ACI 318-08, 11.1 & 11.2 
 

Step 1: The given ultimate shear at the support is greater than the shear that the concrete 

can support. Knowing this we will calculate required spacing using the appropriate 

relationships. Determine the shear that will need to be carried by the steel and the spacing 

to do so. This will require a resistance factor to be considered. Use the resistance factor 

table. For shear use 0.75. 

௦ܸ = ௨ܸ߶ − ௖ܸ =  ݏ݌݅݇ 84.33

#3 stirrups are used for this system. Look up the area for a #3 bar at the appropriate table. 

The area is 0.11 in2 the total shear area will be double since it crosses the cross section 

twice. 
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௩ܣ = (2)(0.11 ݅݊ଶ) = 0.22 ݅݊ଶ 

Determine the required spacing. 

ݏ = ௩ܣ ௬݂݀௦ܸ = (0.22 ݅݊ଶ)(60000 ݅ݏ݌)(25 ݅݊)(84330 ݈ܾ) = 3.91 ݅݊ 

Step 2: Calculate the maximum spacing and make sure they are not less than the required 

spacing calculated. To know which set of maximums to use calculate the limit and test 

against Vs.  

4ܾ௪݀ඥ ௖݂ᇱ = 4(18 ݅݊)(25 ݅݊)ඥ4000 ݅ݏ݌ ൬ 1000݈ܾ൰݌1݇݅ =  ݏ݌݅݇ 113.84

113.84 ൐  ݏ݌݅݇ 84.33

Use first set of maximums. 

ݏ = 2݀ =  ݊݅ 24 ݎ݋ ݊݅ 12.5

Both of these are greater than the value we calculated for spacing. 

~3.9 in 
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17) The column shown is a W 21 X 50 steel member. The applied dead load is 7 kips. 
Neglect self-weight. The column length is 12 ft tall. The column is not braced along the length. 
Assume Fy = 50ksi. Determine the effective length of the column. 

 

A) 12 ft  B) 14.4 ft  

C) 24.2 ft  D) 9.5 ft 

 

The Answers is D 
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Step 1: We first need to determine an effective length factor for the column. The top end of our 

system is fixed in translation but free in rotation, and the bottom end is fixed in both translation 

and rotation. See the appropriate table which is shown above. For our system select an effective 

length factor of 0.8 for design. 

 

Step 2: Calculate the effective length for our column.  KL = (0.8)(12 ft) = 9.6 ft 
The column size and applied load are extra information. 

 

  ~9.5 ft 
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18) A simply supported and fully braced beam spans 30 ft and carries a dead and live 
distributed load of 0.5 kip/ft and 0.8 kip/ft respectively. Using the 1.2D + 1.6L combination. If 
the Plastic section modulus is given equal to 55 in3 for the assumed section, find the maximum 
stress in the section. (The beam made of steel with 50 KSI strength.) 

 

  
 

A) 50 KSI B) 46 KSI 

C) 30 KSI D) 38 KSI 

 

The Answers is B 

Step 1:  Substitute the distributed dead load (wD) and distributed live load (wL) into the equation 

to get the factored distributed load (wu). 

w୳ = 1.2wୈ + 1.6w୐ = 1.2 ൬0.5 kipft ൰ + 1.6 ൬0.8 kipft ൰ = 1.88 kipft  

Now we calculate the maximum moment on the beam. Maximum moment equations for a 

distributed load on a simple beam can be found in AISC table 3-23. 

M୳ = w୳Lଶ8 = ൬1.88 kipft ൰ (30 ft)ଶ8 = 211.5 kip − ft 
.ϕM୬ = ϕM୮ ϕM୮ = ϕF୷Z୶ = Stress . Z୶ 
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Take the maximum moment on the beam and set this equal to our moment capacity then find a 

required section modulus. 

M୳ = 211.5 kip − ft ൬12 inft൰ = stress .55 

ܾܨ = 46.1 KSI 
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19) The top beam of the system is a W 18 X 60 members, the column is a W 14 X 74 
members, and the middle two beams are W 21 X 73 members. The total height of the column is 
30 ft.  The length of all beams is 35 ft. Assume Fy and Fu are 50 ksi and 65 ksi respectively. 
Assume there is no reduction in stiffness for inelastic buckling and connections are pinned. 
Assume sidesway is not prevented. Determine the effective length factor for the column top half 
of the column. 

 

A) k = 2.1  B) k = 1.33 

C) k = 1.0  D) k = 1.2 

 

The Answers is A 

In fact the question is tricky! 

Since all connections are pinned there is no stiffness for the beams and the frame is sidesway 

permitted and we do not need to use the following expressions: 

G୲୭୮ = τ ∑(IୡLୡ)∑(I୥L୥) = 

Gୠ୭୲୲୭୫ = τ ∑ ቀIୡLୡቁ∑ ൬I୥L୥൰ = 

So, none of the beams are considered in this frame and just a cantilever column shall be 

considered and we may use the following table: 
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So for the cantilever column: K= 2.1 
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20) Three rain gages are located within or nearby a watershed, whose total area is 1100 acres.  
Using the Thiessen polygon method, the portions of the watershed associated with gages A, B, 
and C are 520, 310, and 270 acres, respectively.  For a particular storm, it is determined that the 
excess rainfall for these 3 portions of the watershed is 0.95, 1.23, and 1.44 inches, respectively.  
What is the volume of runoff from this watershed for this storm? 

 
A) 19.2 MG 

B) 28.3 MG 

C) 34.3 MG 

D) 44.7 MG 

 

The Answers is C 

 

Step 1:  The volume of runoff is equal to the product of the watershed area and the excess 

rainfall depth. 

Step 2:  Here the volume = (0.95 in)(1/12 ft/in)(520 acres)(43560 ft2/acre)+ (1.23 in)(1/12 

ft/in)(310 acres)(43560 ft2/acre) + (1.44 in)(1/12 ft/in)(270 acres)(43560 ft2/acre)=4.59x106 ft3 = 

34.3 MG (million gallons) 
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21) At the design discharge, an existing single circular culvert has the following 
characteristics: headwater elevation = 5.5 ft above invert, culvert diameter= 2.5 ft, critical depth 
= 1.9 ft, uniform depth = 1.7 ft, and the outlet is free.  Which of the following describes the 
culvert flow under these conditions? 

 
A) Inlet control, inlet is not submerged, critical flow at the inlet  

B) Inlet control, inlet is submerged with orifice flow control 

C) Outlet control, inlet is submerged 

D) Outlet control, inlet is not submerged 

 
 

The Answers is B 

 
Step 1:  Since the critical depth is greater than the uniform depth, the culvert slope is steep.  

Therefore the culvert is under inlet control. 

Step 2:  Since the headwater elevation above the invert is more than 1.2 times the pipe diameter, 

the inlet will be submerged, and an orifice flow condition exists at the inlet. 
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22) Runoff from a 3-acre site is to be drained by a channel.  The time of concentration for 
this site is 40 minutes.  The site has a runoff coefficient C=0.2. Rainfall quantities to be used for 
design are 0.5 inches for a storm of duration 20 minutes, 0.7 inches for duration 40 minutes, and 
0.9 inches for duration 60 minutes.  For what discharge should this channel be designed? 

 

A) 0.7 cfs B) 0.63 cfs C) 1.04 cfs D) 40 cfs 
 

 

The Answers is B 

Step 1: Apply the rational formula: 

Q = C i A 

where Q is the discharge in cfs, C is the runoff coefficient for the watershed, i is the  

rainfall intensity in inches/hour, and A is the watershed area in acres.   

Step 2: In applying the rational method, rain falling over a time period equal to the time  

of concentration of the watershed should be used.  In this case, the time of concentration  

is given as 40 minutes, or 0.67 hours, and the corresponding rainfall amount is 0.7 inches.   So 

the rainfall intensity is 

i = (0.7 inches)/(0.67 hour) = 1.04 inches/hour 

Step 3: Solver for the discharge Q = C i A= (0.2) (1.04) (3) = 0.63 cfs 
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23) Given the following hyetograph what is the total precipitation?  

 

 
 

A)  1.4 inches               B)   1.9 inches             C)   3.8 inches          D)   5.0 inches 

 
 

The Answers is B 

 
The total precipitation is the sum of all the rainfall over a given period of time for a watershed.  
 
Step 1: Determine the time interval  
The time frame given is in half hour increments. 
 
Step 2: Determine the rainfall for each interval  
 

 
 

Rainfall (hr 0-0.5)= 0.5 ௜௡௛௥ ∗ 0.5 ℎݎ = 0.25 ݅݊ 

Rainfall (hr 0.5-1.0)= 0.8 ௜௡௛௥ ∗ 0.5 ℎݎ = 0.40 ݅݊ etc. 

 
Step 3: Determine total rainfall 
Total rainfall = 0.25+0.40+0.50+0.38+0.25+0.10=1.88  inches                             
 

Time (hr) 0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0
Intensity (in/hr) 0.5 0.8 1.0 0.8 0.5 0.2

Rainfall (in) 0.25 0.40 0.50 0.38 0.25 0.10
Total Rainfall (in) 0.25 0.65 1.15 1.53 1.78 1.88
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24) All three pipes in the figure below have the same length and are connected in parallel.  
The diameters are given.  Determine the ratio of velocities in the branches.  Assume the friction 
factor for all the lines to be the same.   

 
 
A) Vେ to V୆toV୅= 1 to 1.223 to 1.684             C) Vେ to V୆toV୅= 1 to 1.118 to 1.224 
 
B) Vେ to V୆toV୅= 1 to 2.3 to 3.1   D) V୅ to V୆ to Vେ  = 1 to 1.118 to 1.224 
 
 

The Answers is C 

 
hL,A  = hL,B  = hL,C   

    hL  = f (
୐ୈ)(

୴మଶ୥)  

fA(୐ఽୈఽ)(୴ఽమଶ୥)   =  f୆ (୐ాୈా)(୚ామଶ୥ )   =  fେ(୐ిୈి)(୚ిమଶ୥ )  (୚ఽమୈఽ )   =  (୚ామୈా )   =  (୚ిమୈి )  (୚ఽమଵ )   =  ( ୚ామ଴.଼ଷଷଷ)   =  ( ୚ిమ଴.଺଺଻)  

1 VA
2   = 1.2 VB

2  = 1.5VC
2  

Let Vc   = 1  
Then 
1.5 (1)2   = 1.2 VB

2   

VB  = [ଵ.ହ (ଵ)మ  ଵ.ଶ ]భమ  
VB  =1.118 
Also 
1.5 (1)2  = VA

2   

VA  = [ଵ.ହ (ଵ)మ  ଵ.ଶ ]భమ  

VA  = 1.224 Vେ to V୆toV୅=  1 to 1.118 to 1.224              

www.EngineeringEBooksPdf.com



Practice Problems                                            PE Style Exam (AM) 
_________________________________________________________________ 

 

251 
 

25) What is the approximate runoff for a watershed with the given hydrograph? 

             

A)  4.7 ft3        B)   14,500 ft3        C)   17,000 ft3       D)   23,500 ft3  
 
 
 
 

The Answers is C 

Runoff volume is the area under a hydrograph 

 

Step 1: Divide the area under the hydrograph into easily calculable areas 

 
Triangle 1 = 

ଷ.ହ ௖௙௦∗(ଵ.଺ି଴.ଷ)௛௥ଶ ∗ 3600 ௦௛௥ =  ଷݐ݂ 8190

Triangle 2 = 
ଷ.ହ ௖௙௦∗(ଶ.଺ିଵ.଺)௛௥ଶ ∗ 3600 ௦௛௥ =  ଷݐ݂ 6300

Triangle 3 = 
ଵ.ହ ௖௙௦∗(ଷ.ହିଶ.ହ)௛௥ଶ ∗ 3600 ௦௛௥ =  ଷݐ݂ 2700

 
Step 2: Determine the total area  
Total =  8190 + 6300 + 2700 =   ଷݐ݂ 17190
This is an approximate due to triangle approximation.  
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26) Two pipelines carry water from a common starting point to a common end point.   The 
two pipes have the same friction factor f and diameter, but pipe 1 is twice as long as pipe 2.  
What fraction of the discharge between the start and end points flows through pipe 1? 

A) 34% B) 41% C) 50%  D) 67% 
 

 

The Answers is B 

Step 1:  For 2 pipes in parallel, the head loss in each pipe is equal.   

Step 2: Using the Darcy Weisbach equation, equating the head losses in pipes 1 and 2 gives f1 

(L1/D1) V1
2/2g = f2 (L2/D2) V2

2/2g 

Step 3:  Given that f1 = f2, D1 = D2, we get that V1
2/V2

2 = (L2/L1)=0.5, or                   V1/V2 =(0.5)1/2 

= 0.71. Since the diameters and pipe areas are the same Q1/Q2 = 0.71.  Then Q1/(Q1+Q2)= 

1/(1+1/0.71)=0.41 = 41% 
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27) A 600 ft long equal-tangent crest vertical curve connects grades of +4.0% and -2.5%. The 
point of vertical intersection (PVI) is located at station 123+00 with an elevation of 62.80 ft. 
What is the elevation of the PVT?  

 
A) 55.30 ft            B) 70.30 ft         C) 73.50 ft     D) 65.30 ft 
 
 

The Answers is A 

P3-151, AASHTO Geometric Design-Green Book 2011, 2011, 6th ed 

Step 1: 

The horizontal distance between the vertex (PVI) and the Point of Vertical Tangency (PVT) is 

half of the curve length. 

2ܮ   = 2ݐ݂ 600 =  ݐ݂ 300

Step 2: 

The grade between PVI and PVT is g2=-2.5%. Therefore, the vertical distance between PVI and 

PVT is 

ℎ = ݃ଶ ൬2ܮ൰ = (−2.5%) × ݐ݂ 300 =  ݐ݂ 7.50−

Step 3: 

The elevation of PVT is ܸܲ݊݋݅ݐܽݒ݈݁݁ ܫ + ℎ = ݐ݂ 62.80 − ݐ݂ 7.50 =  ݐ݂ 55.30

 

PVC

PVI

PVT

g1=4.0% g2 =-2.5%

L = 600 ft
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28) A horizontal circular curve has a radius of 120 ft. The station of PC is sta 22+10.00. At 
point X (station 22+60.00) on the curve, a stake is to be placed. The deflection angle between 
tangent PI-PC and chord X-PC is most nearly 

 

 
A) 14°56ᇱ12"     B) 13°06ᇱ12"    
C) 11°56ᇱ12"    D) 11°44′43"  
 
 

The Answers is C 

Step 1: 

The curve length between X and PC is l = (sta 22 + 60.00) − (sta 22 + 10.00) = 50 ft 
Step 2: 

The angle for curve length l is  d = ଵ଼଴°୪ୖ஠ = ଵ଼଴°(ହ଴ ୤୲)(ଵଶ଴ ୤୲)஠ = 23.873°. 
Step 3: 

The deflection angle between tangent PI-PC and chord X-PC is half of the angle for curve length 

l α = 12 d = 23.873°2 = 11.9366° ≅ 11°56ᇱ12"

PC

PI

PT

R=120 ft
R

T T

Station 
22+10.00

LC


X Station 

22+60.00

d
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29) What is the minimum Average Daily Traffic (ADT) passing in one lane with the speed of 
50 mph in the level terrain? 
 

A) 1500-2000                                                                           B) 400-1500 

C) >2000                                                                                   D) = 2000 

 

  The Answers is C 

AASHTO, A policy on Geometric design of Highways and Streets, Table V-I 

 

This is the definition in the code.  

For the 50 mph in the level terrain, or 40 mph in the rolling terrain, and 30 mph in the 

mountanious terrain the design volume for each lane (ADT) is considered as: >2000 
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30) Particle size analysis was carried out on a soil with the results shown in the following 
table. Classify the soil according to the Unified Soil Classification system (USCS).  

Size  Percent Passing 
12.5 mm 100 
9.5 mm 60 
No. 4 (4.75 mm) 40 
No. 20 (0.85 mm) 30 
No. 60 (0.25 mm) 10 
No. 200 (0.075 mm) 4 

 
A) GC  B) GP  C) SP  D) SM 
 

  The Answers is B 

 
Step 1: 

Because only 5% of the soil is smaller than No. 200 sieve size, the soil is coarse-grained 

according to the Unified Soil Classification table  

Step 2: 

The gravel fraction of the soil is those larger than No. 4 sieve size, which is (100-40)=60. The 

sand fraction of the soil is those larger than No. 200 sieve size but less than No. 4 sieve size, 

which is (40-5)=35. Since 60>35, there are more gravels than sands in the coarse fraction of the 

soil. The first letter of the USCS group symbol is G according to the Unified Soil Classification 

table  

Step 3: 

Because the clay+silt fraction of the soil (fraction smaller than No. 200 sieve size) is very small 

(4%), the gravel contains little fines (clean). Therefore, the second letter of the USCS group 

symbol is either W or P.  
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Step 4: 

From the gradation curve table, it is known that the grain size corresponding to 10% finer on 

grain size curve (ܦଵ଴) is 0.25 mm,  the grain size corresponding to 30% finer on grain size curve 

 .is 9.5 mm (଺଴ܦ) is 0.85 mm,  the grain size corresponding to 60% finer on grain size curve (ଷ଴ܦ)

Therefore, the coefficient of uniformity (ܥ௎)is ܥ௎ = ଵ଴ܦ଺଴ܦ = 9.5 ݉݉0.25 ݉݉ = 38 

The coefficient of curvature (ܥ஼)is ܥ஼ = ଺଴ܦଵ଴ܦଶ(ଷ଴ܦ) = (0.85 ݉݉)ଶ(0.25 ݉݉)(9.5 ݉݉) = 0.30 

Step 5: 

Because ܥ஼  is outside of the range of 1 to 3, the soil is poorly graded. Therefore, the second letter 

of the USCS group symbol is P.  

 

Therefore, the soil is classified as GP according to USCS. 
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31) The subgrade of a highway is compacted from a natural soil layer. It is known that the 
natural soil has a total unit weight of 20 kN/m3, and a dry unit weight of 18 kN/m3. It needs to 
be compacted to attain a dry unit weight of 19 kN/m3 and a water content of 15%. What is the 
total unit weight of the compacted soil?  

 

 

A) 21.85 ୩୒୫య B) 22.85 ୩୒୫య C) 23.85 ୩୒୫య D) 24.85 ୩୒୫య 

 

The Answers is A 

Step 1: 

From the given information, it is known that after compaction the subgrade soil has a dry 

unit weight (ࡰ) of 19 kN/m3 and a water content () of 15%.  

Step 2: 

The total unit weight of the compacted soil is ࢽ = ࡰ(૚ + ࣓) = ૚ૢ ૜ܕۼܓ × (૚ + ૚૞%) = ૛૚. ૡ૞   ૜ܕۼܓ
 

Note: It can be calculated to see that the water content of the compacted soil is higher 

than that of the uncompacted soil, therefore water must be added during compaction. 

However, this is irrelevant to the question in this problem.  
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32) An engineer specifies that the concrete structure must have a strength to withstand an 
object with a diameter of 0.75 inches and a force of 2500 lbs. Determine the required average 
compressive strength for a plant where the standard deviation is unknown given the equations. 
The following table may be consulted: ࢌᇱ࢘ࢉ = ࢉᇱࢌ + ૚. ૜૝࢙     ࢌᇱ࢘ࢉ = ࢉᇱࢌ + ૛. ૜૜࢙ − ૞૙૙ 

 
Specified Compressive 

Strength, f’c (psi) 
Required Average Compressive 

Strength, f’cr (psi) 
< 3000 f’c + 1000 

3000 to 5000 f’c + 1200 
> 5000 f’c + 1400 

  
A) 5659 psi 
B) 6259 psi 
C) 6659 psi 
D) 7059 psi 

 

The Answers is D 

 
  

Step 1. Determine the pressure exerted on the structure with the following equation: 
 ݂ᇱܿ = ௢௕௝௘௖௧ܽ݁ݎܣ௢௕௝௘௖௧݁ܿݎ݋ܨ  

 ݂ᇱܿ = ߨݏ2500݈ܾ ∗ 0.75ଶ4 =  ݅ݏ݌ 5659
 
Step 2. Use the chart provided to calculate the required average compressive strength. 
NOTE: f’c > 5000psi.  
 ݂ᇱܿݎ = ݂ᇱܿ + 1400 
 ݂ᇱܿݎ = 5659 + 1400 =  ݅ݏ݌7059
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33) The stress-strain test of a steel bar shows in the following graph. Which point shows the 
yield stress? 
 
 

 
 

A) C 
B) B 
C) A 
D) D 

 
 

The Answers is D 

This is the definition for the strain stress curve. All practice codes consider lower yield point 
as the yield stress. 
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34) A circular foundation on the soil with a diameter of 10 feet is tested to find the allowable 
bearing capacity. If the soil fails under a force of 500,000 lb, and the factor of safety considered 
as 3, find the allowable stress of soil. 

 
A) 14.7 psi  B) 44.2 psi  C) 56.7 psi  D) 113.4 psi 
 

The Answers is A 

Step 1: 

The normal stress at failure, ોۼ, is calculated by ોۼ =  where P= normal force at ,ۯ۾

failure; A=cross-sectional area of sample over which force acts.  

Step 2: 

From the given information, it is known that  ۾ = ૞૙૙૙૙૙࡭ ,܎܊ܔ = ૛૝ࡰ࣊ =࣊(૚૙∗૚૛ ࢙ࢋࢎࢉ࢔࢏)૛૝ = ૚૚૜૙ૢ. ૠ ܑܖ૛. Therefore,  ોۼ = ۯ۾ = ૞૙૙૙૙૙ ܎܊ܔ૚૚૜૙ૢ.ૠ ܑܖ૛ = ૝૝. ૛૙ૢ ܑܛܘ. 
Step 3: 

The ultimate compressive strength, ܝܙ, is equal to the normal stress at failure. ܝܙ = ોۼ =૝૝. ૛૙ૢ ܑܛܘ. 
Step 4: 

The allowable stress of soil = qu/FS = 44.209/3 = 14.73 psi 
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35) A new roadway construction requires the sub base soil to have a dry density of 125 pcf 
and optimum moisture content (OMC) of 12.5%. A smooth drum roller will be used to compact 
the soil in 4-inch-thick lifts while the width is 32 ft. The soil has been tested in place and the 
results show moisture content of 6%. The water must be added to the stationing length of 100ft 
to obtain the required moisture content for compaction. How many gallons per yard must be 
added to meet the requirements? 

A) 3.42 gal/yd2 
B) 5.63 gal/yd2 
C) 2.34 gal/yd2 
D) 2.93 gal/yd2 

 

 

The Answers is D 

࢘ࢋ࢚ࢇࢃ ࢌ࢕ ࢙࢔࢕࢒࢒ࢇࡳ  = 

= (݂ܿ݌) ݕݐ݅ݏ݊݁݀ ݕݎ݀ ݀݁ݎ݅ݏ݁ܦ × ×݈ܽ݃/ܾ݈ 8.33݈݅݋ݏ ݂݋ ݐ݂݁݁ ܾܿ݅ݑܿ ݀݁ݐܿܽ݌݉݋ܥ %ݐ݊݁ݐ݊݋ܿ ݎ݁ݐܽݓ ݈ܽ݋ܩ − 100% ݐ݊݁ݐ݊݋ܿ ݎ݁ݐܽݓ ݃݊݅ݐݏ݅ݔܧ  = ݂ܿ݌ 125 × ݐ32݂ × .ܽݐݏ)ݐ100݂ ) × ݈ܽ݃/ܾ݈ 8.33(ݐ݂/݊݅ 4݅݊/12) × 12.5% − 6%100 = ଶ݀ݕݏ݊݋݈݈ܽܩ .ܽݐݏ/ ݈ܽ݃ 1040.42 = ݐ32݂).ܽݐݏ/݈ܽ݃ 1040.42 × ଶ݀ݕ/ ଶݐ݂ 9/(ܽݐݏ/ݐ100݂ =  ଶ݀ݕ/ ݈ܽ݃  2.93

*See Fundamentals of Building Construction: Materials and Methods Wiley 
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36) For the reinforced concrete slabs like the following picture, if the width is given equal to 
20’, then what would be the maximum length of the slab if the designer wants to have two way 
slab and have the following reinforcement arrangement? (The slab supported by edge beam in 
two sides and there is no edge beam at the other sides.) 

 
      Edge beams                                            No edge beam     Edge beam    

 
 

A) 40’                                        B) It’s impossible to have two way slab 

C) 20’                                        D) 55 

 

The Answers is B 

ACI 318-08, 13.6.1.6. & 7: For panel with beams between supports on all sides moment 
distribution is permitted.  

According to the code the stiffness of beams will create the support on all sides, therefore the 
two way slab can be created. Panels with beams on two parallel edges is the one way slab so at 
no circumstances the designer cannot create the two way slab unless the designer add two beams 
on other edges or design the slab without beams on all edges. (i.e., according to the code 13.2.4., 
beams should be monolithic (or fully composite with slab) to make the two way slab, or 
according to 13.2.1., the slabs without beams on all sides the slab can have the two way slab 
behavior. 

So, in this question the slab is the one way slab at all conditions.

 
20’ 
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37)  For the following bridge shown in the following picture, what is the maximum distance 
between the net and the bridge deck that a fall can be arrested by that net? 

 

 

                  Maximum fall arrested height             net 

 

 A)  10’                B)   15’ 

 C) 30’                 D)   20’ 

    

The Answers is C 

OSHA 29 CFR 1926.502(c)  

According to the code: 30’ 
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38) For the excavation shown in the below figure, find the lateral earth pressure on each 
supporting structures if the spacing of them are about 10’. (Ka=0.3, Soil density = 150 pcf) 

 

 
        Spacing=10’           20’ including height of foundation 
 
 A) 11250 lb/ft      B) 1125 lb/ft 

         C) 9000 lb/ft        D) 900 lb/ft    

 

The Answers is A 

Adjacent Construction Project Manual, Office of Joint Development & Adjacent 
Construction, September 16, 2013 (Revision 5) 
Lateral Earth Pressure and Groundwater Pressure. The basic horizontal earth pressures shall be 
computed using the active earth pressure. The resultant or total active earth pressure shall be 
multiplied by a stiffness factor depending upon the required stiffness. The resulting load shall be 
redistributed on the cofferdam in a trapezoidal pressure diagram. The stiffness factors shall be 
applied to both the cofferdam design and the bracing system. The stiffness factors shall be 
assigned as follows:  

1. Use stiffness factor = 1.25 for a soldier pile and lagging or a sheet pile support system.  

2. Use stiffness factor = 1.5 for a slurry wall, secant and tangent pile wall support system.  

So: ܲ = ߛ  ∗ ℎ ∗ ݇௔ ∗ 1.25 = 150*20*0.3*1.25=1125 psf  

Pressure * spacing of the soldiers = 1125*10 = 11250 lb/ft
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39) 100 yd3 of bank run soil is excavated and stockpiled before being transported and 
subsequently compacted. Swell and shrinkage factors for the soil are given equal to 0.30 and 
0.12 respectively. The final volume of the compacted earth is most nearly.  

 

A) 130                                           B) 65 

C) 88                                             D) 112 

 

The Answers is C 

Swell is measures with respect to the banked condition. The stockpiled and transported volume 
will be:  ܸݐ = (1 + (ݐ݂݂݊݁݅ܿ݅݁݋ܿ ݈݈݁ݓܵ ∗ ܾܽ݊݇ = (1 + 0.30) ∗ 100 =  ଷ݀ݕ 130

Shrinkage coefficient gives the compacted volume, so the answer is: ܸܿ = (1 − ܵℎ݅ݐ݂݂݊݁݅ܿ݅݁݋ܥ ݁݃ܽ݇݊ݎ) ∗ ܾܽ݊݇ = (1 − 0.12) ∗ 100 =   ଷ݀ݕ 88
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40) For the following picture which shows a ditch checks for erosion control, which answer 
is the best description of both ditches?  

   
                     Figure 1                                               Figure 2 

 
A) 1: Rock ditch for grade <6%, 2: Bale ditch for grade >6% 
B) 1: Bale ditch for grade >6%, 2: Rock ditch for grade <6%, 
C) 1: Rock ditch for grade >6%, 2: Bale ditch for grade <6% 
D) 1: Rock ditch for grade >2%, 2: Bale ditch for grade <2% 
 
 

The Answers is C 

Experiences show that for the grade< 6% the bale ditch check the erosion, and the rock ditch 
works for grade >6%.  
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