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MATHEMATICS
p. 39, Ellipse
Added the area equation: A = πab
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p. 55, Fourier Transform Pairs table
Revised formula for u(t) as shown:
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STATICS
p. 107, Force 
Force changed to Force (Two Dimensions) as shown:

Statics

Force (Two Dimensions)
A force is a vector quantity. It is defined when its (1) magnitude, (2) point of application, and (3) direction are known.
The vector form of a force is

F = Fx i + Fy j

https://connect.ncees.org/login


THERMODYNAMICS
p. 159, Mollier (h, s) Diagram for Steam
Enthalpy, Btu/lb measurement 1400 corrected as shown:
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FLUID MECHANICS
p. 201, Moody, Darcy, or Stanton Friction Factor Diagram
Changed VD to vD in Flow in Closed Conduits figure as shown:  

VALUE OF vD FOR WATER AT 60°F (v = ft/sec, D = in.)
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 ε (ft) ε (mm)
GLASS, DRAWN BRASS, COPPER, LEAD SMOOTH SMOOTH 
COMMERCIAL STEEL, WROUGHT IRON 0.0001–0.0003 0.03–0.09
ASPHALTED CAST IRON 0.0002–0.0006 0.06–0.18
GALVANIZED IRON 0.0002–0.0008 0.06–0.24
CAST IRON 0.0006–0.003 0.18–0.91
CONCRETE 0.001–0.01 0.30–3.0
RIVETED STEEL 0.003–0.03 0.91–9.1
CORRUGATED METAL PIPE 0.1–0.2 30–61
LARGE TUNNEL, CONCRETE OR STEEL LINED 0.002–0.004 0.61–1.2
BLASTED ROCK TUNNEL 1.0–2.0 300–610

TRANSITION ZONE
TRANSITION ZONE

* The Fanning Friction is this factor divided by 4.
CIVIL ENGINEERING
p. 276, Beams—Shear 
Changed "for NWC" in definitions to "for Normal Weight Concrete (NWC)" as shown:

.1 0 for normal weight concrete (NWC)m =



p. 280, Short Columns
Added "Section with" in diagram title as shown:

Factored Strength Interaction Diagram for Rectangular Section with Bars on End Faces and γ = 0.75
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p. 282, Tension Members, Flat Bars or Angles, Bolted or Welded
Changed formulas in "Net area" definitions as shown:

Net area (parallel holes): "A b d t
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p. 290, Hydrologic Mass Balance (Budget), Surface Water System Hydrologic Budget
Updated definitions for Qg and ΔSs as shown:

Surface Water System Hydrologic Budget

Qg	 = groundwater flow into the stream
∆Ss	 = change in water storage of surface water system

p. 291, Darcy’s Law
Updated definition of Unit hydrograph to replace "runoff" with "rainfall" as shown:
Unit hydrograph: The direct runoff hydrograph that would result from one unit of rainfall occurring uniformly in space and time 
over a specified period of time.

p. 293, Thiem Equation
Corrected spelling of Thiem, and moved title for Open-Channel Flow section to page 293:
Thiem Equation
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where
T	 = Kb = transmissivity (ft2/sec)
b	 = thickness of confined aquifer (ft)
h1, h2	 = heights of piezometric surface above bottom of aquifer (ft)
r1, r2	 = radii from pumping well (ft)
ln	 = natural logarithm
H	 = height of peizometric surface prior to pumping (ft)

Open-Channel Flow 

Sewage Flow Ratio Curves
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p. 294, Hydraulic-Elements Graph for Circular Sewers figure
Updated title of figure and changed V to v on figure as shown:
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p. 294, Specific Energy
Bolded section title and revised V to v in formula and definition as shown:
Specific Energy
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p. 296-297, Manning’s Equation and Hazen-Williams Equation
Revised V to v in formula and definition as shown:
Manning's Equation

v	 = n
K R SH

2 3 1 2

v	 = velocity (ft/sec or m/s)

Hazen-Williams Equation

v k CR S0.63 .
H1

0 54
=

v	 = velocity (ft/sec or m/s)

p. 299, Traffic Signal Timing and Stopping Sight Distance
Revised definition of deceleration to remove "rate" as shown:

a	 = deceleration (ft/sec2)

p. 303, Basic Freeway Segment Highway Capacity
Revised to add table titles and source information as shown:

Average Lane Width (ft)
≥12 

≥11 – 12 
≥10 – 11 

Reduction in FFS, fLW (mph) 
0.0
1.9 
6.6 

Adjustment to FFS for Average Lane Width for Basic Freeway
and Multilane Highway Segments

HCM: Highway Capacity Manual, 6th ed., A Guide for Multimodal Mobility Analysis, Transportation  

Research Board of the National Academies, Washington, DC, 2016, Exhibit 12-20, p. 12-29.

Lanes in One DirectionRight-Side 
Lateral 

Clearance (ft)
≥6
5
4
3
2
1
0

2
0.0
0.6
1.2
1.8
2.4
3.0
3.6

3
0.0
0.4
0.8
1.2
1.6
2.0
2.4

4
0.0
0.2
0.4
0.6
0.8
1.0
1.2

≥5
0.0
0.1
0.2
0.3
0.4
0.5
0.6

Adjustment to FFS for Right-Side Lateral
Clearance, fRLC (mph), for Basic Freeway Segments

HCM: Highway Capacity Manual, 6th ed., A Guide for Multimodal Mobility Analysis, Transportation  
Research Board of the National Academies, Washington, DC, 2016, Exhibit 12-21, p. 12-29.

 



ENVIRONMENTAL ENGINEERING
p. 321, Microbial Kinetics
Moved formula for "Product production at steady state, single substrate limiting" from top of page to  
underneath "Monod growth rate constant…" figure as shown. 

Monod growth rate constant as a function of limiting food concentration.
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p. 347, Combustion
Revised equation for "Carbon to carbon dioxide" as shown:  *)gk( bl sloM noitcaeR ecnatsbuS elbitsubmoC

Carbon to carbon monoxide  C + 1/2O2  = CO  1 + 1/2  = 1  12 + 16  = 28 
Carbon to carbon dioxide  C + O2  = CO2  1 + 1  = 1  12 + 32  = 44
Carbon monoxide to carbon dioxide  CO + 1/2O2  = CO2  1 + 1/2  = 1  28 + 16  = 44 

H  negordyH 2 + 1/2O2  = H2O  1 + 1/2  = 1  2 + 16  = 18 
Sulfur to sulfur dioxide  S + O2  = SO2  1 + 1  = 1  32 + 32  = 64 
Sulfur to sulfur trioxide  S + 3/2O2  = SO3  1 + 2/2  = 1  32 + 48  = 80 

HC  enahteM 4 + 2O2  = CO2 + 2H2O  1 + 2  = 1 + 2  16 + 64  = 44 + 36 
C  enahtE 2H6 + 7/2O2  = 2CO2 + 3H2O  1 + 7/2  = 2 + 3  30 +112  = 88 + 54 

Prop C  ena 3H8 + 5O2  = 3CO2 + 4H2O  1 + 5  = 3 + 4  44 + 160  = 132 +72 
C  enatuB 4H10 + 13/2O2  = 4CO2 +5H2O  1 + 12/2  = 4 + 5  58 + 208  = 176+90 

Acety C  enel 2H2 + 5/2O2  = 2CO2 + H2O  1 + 5/2  = 2 + 2  26 + 80  = 88 + 18 
C  enelyhtE 2H4 + 3O2  = 2CO2 + 2H2O  1 + 3  = 2 + 2  28 + 96  = 88 + 36 

*Substitute the molecular weights in the reaction equation to secure lb (kg). The lb (kg) on each side of the equation must balance. 
 

ELECTRICAL AND COMPUTER ENGINEERING
p. 367, Induction Machines
Added "normalized to maximum (break down) torques." to figure heading and revised curve on figure to end at 
100% as shown:

A sample torque-speed characteristic of an induction motor is shown below, normalized to maximum (break down) torques. 
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p. 374, Decibels and Bode Plots
Revised diagram (c) as shown:
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p. 383, Differential Amplifier
Revised formulas to show /VT as part of the exponent as shown:

 
i
i

e

i i I

i
e
I i

e
I

i I i I
1 1

/

/ /

E
E v v V

E E

E v v V E v v V

C E C E

2

1

1 2

1 2

1 1 2 2

B B T

B B T B B T

1 2

2 1 1 2

a a

�

� �

�
�

�
�

� �

�

� �

_

_ _

i

i i

p. 385, Thyristor or Silicon Controlled Rectifier (SCR), Ideal I-V Relationship
Revised V to v to match axis label as shown:

Device and Schematic 
Symbol

Ideal I – V 
Relationship

Realistic
I – V  Relationship

Mathematical
I – V Relationship

(Junction Diode) 

= breakdown voltage

(0.5 to 0.7)V

(0.5 to 0.7)V

Shockley Equation 

(Zener Diode) Same as above. 
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where
Is = saturation current 
η = emission coefficient, typically 1 for Si 

VT = thermal voltage q
kT=

[ ]
+ −
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DIODES

Thyristor or Silicon Controlled Rectifier (SCR) 

Schematic Symbol Ideal I-V Relationship Realistic 
I-V Relationship 
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INDEX
pp. 464 and 470
Remove "flow nets, 260" and "two-port parameters, 368" from listings. 


