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HW 1: Due date 26-10-2017

Q1: a driver takes 3.2 seconds to react to a complex situation while travelling at a speed
of 55 mph, how far does the vehicle travel before the driver initiates a physical response
10 the situation?

Q2: A car hits a tree at an estimated speed 35 mph on a 3 downgrade. [f the skid marks of

100 1 are observed on dry pavement (%) = 0.45 | followed by 250 11 (%) =0.200na
grass stabilized shoulder, determine the initial speed of the vehicle just before the
pavement skid begun_

Q3. Assume you are observing traffic in a single lane of a highway al a specific location.
You measure the avemge headway and average spacing of passing wehicles as 32
seconds and 165 fi, respectively. Calculate the flow, average speed, and density of the
traflic stream in this lane.

(4: Assume you are an observer standing ot a point along o three-lane roadway. All
vehicles in lane | are tmveling ot 30 mi/h, all vehicles in lone 2 are tmveling at 45 mi/h,
and all vehicles in lune 3 are traveling at 60 mih. There is also a constant spacing of 0.5
mile between vehicles. 1T you collect spot speed data for all vehicles as they cross your
observation paint, for 30 minutes, what will be the time-mean speed and space mean
speed for this traffic stream?

Q5: On a specific westbound section of highway, studies show that the speed-density

relationship s u = u,

35
1 —-(:—j) ] It is known that the capacity 1s 4200 veh/h and the

Jam density 1s 210 veh/mi. Whalt 1s the space-mean speed of the tralfic at capacity, and
what is the free-llow speed?

Q6: AL a specified point on a highway, vehicles are known to amive according to a
Poisson process. Vehicles are counted in 20-second intervals, and vehicle counts are
taken in 120 ol these time intervals. It is noted that no cars arrive in 18 of these 120
intervals. Approximate the number of these 120 intervals in which exactly three cars
arrive,

Q7: An observer has determined that the time headways between successive vehicles on a
section of highway are exponentially distributed and that 65% of the headways between
vehicles are 9 seconds or greater. If the observer decides to count traffic in 30-second
time intervals, esimate the probability of the observer counting exactly four vehicles in

an intaruml
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Solve the problems 16-1 to 16-7 from chapter 16 from (Traffic Engineering textbook, Roess)

16-1. For the intersection of two rural roads shown in
Figure 16.11, determine whether or not operation
under basic rules of the road would be safe. If
not, what type of control would you recommend,
assuming that traffic signals are not warranted?

$ 20 ft D Open
xRy + Fielad el tion ti 2.5
ecaction time, f — et B
R0 veh/h F— 0348, G = 0.0%
30 mi/h

: 100 vah/l;
i 45 mifh 1
¥ 120 velih
L 1 45 mivh 40 fr
_ﬁ 50 veh/h .

30 1mi/h
Open Y

Figure 16.11: Intersection for Problem 16-1.

16-2. Determine whether the intersection shown in
Figure 16.12 can be safely operated under basic
rules of the road. If not, what form of control would
you recommend, assuming that signalization is not

warranted?
One
Way
f FIRST AVE
Muin St First Ave
Design Speed: 50 mith 40 mith
MAIN STREET L Grade: Level 14.0%
_— F=0348
T=25s

¥Figure 16,12: Intersection for Problem 16-2
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16-3. Determine whether the sight distances for the
STOP-controlled intersection shown in Figure 16.13
are adequate. If not, what measures would you
recommend to ensure safety?

No

Obstruction I STOP Sign

No
Obstruction Level Lterrain

: 14-ft lancs
35 mi/h —~— R v

BIHEEE— 35 mi/h

v 16 ft . I— 30 ft
28 ft 14 ft 4
I R — b vioine o S PR S
Design Vehicle: .
Passenger Car o N

Figure 16.13: Intersection for Problem 16-3

16-4—16-7. For each of the intersections shown in the
following figures, determine whether the data
supports each of the eight signal warrants. For
each problem, and each warrant, indicate
whether the warrant is: (a) met, (b) not met, (c)
not applicable, or (d) insufficient information
given to assess. ' :

For each problem, indicate: (a) whether a
signal is warranted. (b) the type of signalization
that should be comsidered, and (c) whether
pedestrian signals and/or push-buttons are rec-
ommended. '

In all cases, assume thart no warrants arc
met for the howurs that are not included in the
study data.
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e ———

230 00
00— |
160 130
—_—- 200 i i
Min vehiclz S Vafe—tr—1Y  Min pedestrian
volumes for Area Population: 50,000 volumes for
10-hr period Approach Speeds: 4 mi/h 10-hr period
(vel/h) oa all approaches (peds’h)
Figure 16.14: Intersection for Problem 16-4
Volumes (veh/h)
Hour EB WwB NB SB
1 30 30 25 25
2 30 30 50 50
3 50 50 75 100
4 50 50 150 150
5 73 100 250 200
{] 100 250 400 300
7 125 400 500 350
8 150 450 500 350
i i 9 200 375 450 300
! ‘ ! 10 250 300 200 200
I 1 200 300 150 150
! ! N 12 150 150 150 150
o 13 100 100 150 150
14 100 100 150 200
15 100 75 150 200
16 250 100 200 250
17 325 125 350 250
; ; Area Population: 18 375 150 400 300
! 'i 75,000 19 400 150 350 450
! | Approach Jpeeds 20 425 IS0 350 450
: | 4-Way STOP Control 21 325 100 200 200
} : in place 22 150 75 100 100
23 100 30 50 50
Figure 16,15: Intersection and Data for Problem 16-5 24 50 25 50 30
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Figure 16.17: Interscction and Data for Problem 16-7

Area Population = 40.000
325 Approach Speeds: 35 mi/h (E-W): 30 ml/h (N)
y N Accidents (Last 12 Months, Reportable):
8 right-angle
- 6 rear-end
- 3 left-turn
- 4 pedestrian
Declay to STOP-Controlled Vehicles: 65 s/veh
Yolomes Tiy Llour
(Veh/h) (Veh/h) (Peds/h)
------------------------ Time Major St Minnr St Teds Xing Acceptable
Period Total Total Majn Gaps
1-2PM 850 100 200 50
________________________ 23 PM 875 100 210 45
34PM 925 110 205 48
4-5PM 1050 140) 193 35
STOP 5-6PM 1250 108 180 32
6-7PM 1100 125 170 44
7-8PM 1000 100 1RO 46
89PM 950 20 200 55
S-10 PM 900 80 150 6t
10-11 PM 900 80 100 63
Figure 16.16: Interscction amd Data for Problem 16-6
PARK PLACE
Approach Speeds:
45 mi/h on Broad St.
30 mi'h on Park Place ‘ ’ ‘
""""""""""""""" BROAD STREET
Annual Accidents: . Peak-Hour Delay:
3 Right-Anglc with injuries ‘ 45 sfech
5 Left-Turn with injuries
4 Rear-End, PDO
6 Pedestrian with 2 fatalities
Tin Rruud Sircef Volume (veh/h) |Park Place Volume (veh/h) [Uedestrion Volmue Ne. of
. ER | WB | TOT | NB | SB [High Volume| Crumingrosa |Aeeiable Gaps
I1AM-12] 300 40 700 100 | 90 100 120 63
112-1PM 325 450 175 110 | 125 125 115 35
1-2PM 400 475 878 140 | 150 150 109 50
2-3PM 430 480 930 150 | 165 165 122 61
3-4PM 455 475 93 155_1 170 170 135 35
4-5PM 445 425 870 160 | 160 160 144 0
5-6PM 400 350 180 152 | 155 155 125 49
6-7PM 385 350 T35 140 | 150 150 121 45
7-8pPM 350 350 700 145 | 152 152 120) 33
8-9PM 350 375 725 130_| 156 156 108 62
9—10PM]| 325 325 650 122 | 120 122 85 70
10-11 PM 300 300 600 120 | 95 120 85 72
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De Randa Ogab Mujallt

Q6; The number of crashes occurring Over a period of th

a rural freeway and an urha
Determine whether it can
low the same distribution as those that

lof § percent. (10 points)

(Fatal, Scvere, Slight) at

characteristics are given in the table below.
the fatal crashes occurring on rural freeways fol
occur on urhan freeways. Usc a significance leve

Knowing that for the given data: Lyos™

ree years for different injurics
n freeway with Lhe same
be concluded that

1,043, Zaos= 1645, Xo0s™ 3.84146

to a5 0.065, Zo025™ 1.96, X5 024=5.02389

r Site ’ Rural frecway L = Urban [reeway ]
) Famal ] Severe | Slight | Famal | Severe Stight_|
[ e S E T 20 31
2 | 3 20 30 | 5 23 42
= 2 R TiC 24 IS 21
4 [ _4 5 19 |4 [ 2 1.8 |
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Dr. Randa Ogab Mujalli

Question 4 (10 Points):

It is required 1o test whether large trucks are significamly more invelved in serious
crashes on two lane primary highways than on multilane primary highways. Using the t
test and the data on crash rates for serious crashes given in the table below, determine
whether you can conclude that large trucks are more involved in serious crashes
on two-lane primary ronds than on multi-lane primary roads. Use a significance

level of 5 percent. (T-tables are on the last page)

Truck Crash Rates per [OOMVMT

Two Lane Multitane
Primary Highwavys Primary Highways
0244 0158
0342 0312
(15,2 ) 2421
1021 0285
0361 024
Q26 REL
08a] 034
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T MAN mEanERR L L B AF § .JI"ELL

The number of crashes occurring for over n period of three years for differemt urban
roadway types (local, arterinl, and freeway) arc given in the table below, Determine

whether it can be concluded that the distnbution of crashes al these roadways are the
same. Use a signiticance level ol § percent.

Knowing that: taps= 9.925, Zoos= 1.645, Xues=5.991

f Number of Crashes |
[ﬁ Local Arterial \ Freeway
[ 6 34 H 13 —
(2 J 35 _ 238 l 35 —
e — i | a
[5] I 40 ;9
I | 30 1 0
[Z ] 15 9 | T
< | 16 32 | 3
a | 25 39 \ 18
[1o] 5 27 | 24
. il
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