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Figure 3.2.1 Vehicle following concept
TABLE 3.2.1 Safety Regime Definitions
2 2 Deceleration of Deceleration of
[ Smin =V 5 +— ——+ NL + XO Regime leading vehicle following vehicle
2dg 2d;
a % d,
b d, d,
c ® d,
d d, =ds
e (no braking)
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Note: For d, < 2d,, regime c is safer than regime b.
Source: Vuchic [3.1].
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Two vehicles are traveling at speed limit of 60 mph. The safety margin after
stop is 3ft and the length of the vehicles are 18ft. Assume the perception
reaction time of the following vehicle 1.5 second, normal deceleration 8ft/s?
emergency deceleration 24ft/s2. Determine the minimum spacing between
the vehicles to develop a safety regime (a), (b) & (C).

V = 60 mph = 88 ft/s

X0=3ft
L=18 ft
N=1

Safety regime A :
d =00, de= d,= 8ft/s?

RV V2 v?
Spin=V +E_2_dl+NL+ Xo
2 2
Smm=88*1.5+% - iioo+ 1*18 + 3

Smin = 673 ft

Safety regime B :
d =24 ft/s?, de=d,= 8ft/s?

. 2 VZ
Smin—V5+E _Z_dl+NL+ XO
2 2
Spin = 88*1.5 + 2o — 2
2+8 2%24

Sin =475.67 ft

+1%x18+ 3

Safety regime C :

do=oo, dp=d=24ft/s2

_ v? V2
Smin—V5+E _Z_dl-l_NL-I_ XO

_ ao% 882 . 882 .
Sihin = 88 1.5+2*24 2*Oo+1 18 +3
Siin = 314.33 ft




The post speed of 8 vehicles were observed to be
25, 30, 40, 45, 35, 33, 28, 50 mph, respectively.
Compute the time mean speed U, & space mean speed U, .

1 25+ 30+ 40+ 45 + 35+33+28+50
U, =22 = — 35.75 mph
N 8
Us=ia = ra i, i, 1,2, 5,5 3/>7mph
N “v 8(25 30 40 35 33 28 50



From the following time — distance graph, /
find the the time mean speed U, ] // y
| / /
& space mean speed U, L oo
7
BO / ///
,//
| i e
_ _dx—-dy N VLR Y
Slop = Speed = — Pz
.‘Q'
Speeds : 30, 20, 24, 15, 30 m/s e
30+ 20+ 24 +15 +30
U-2? = = 23.8m/s
N 5
1 1
US:1 1= _22.22m/5
N2 (—+—+—+—+—)
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Speed (u) - mph, Km/hr

Flow (q) -

Density (k)
Spacing (S)
Headway (h)

vph
vpm , vpk
mpv, kpv

sec/veh
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1
0.30(60 -u)’

Given s =

where the spacing in miles and u is the speed in mph.

Derive the relationships: u-k, q-u and g-k. and find saturation flow rate q,,.,,
speed at saturation U, and maximum density k;

K:—:—1

0.30(60 - u)

K =0.3(60 —u) =18 —0.3u

0.3u=18-k
- u=60 —3.333k (u-k)

q=uk
q=u(18-0.3u)

- q=18u-0.3u? (q-u)

q=uk
q=(60-3.333k) K

- q=60k-3.333k (q-K)

Kj happen when u=0
ki =18 — 0.3u
— K;=18 Vpm

Km=%= %=9me

Ur happen when k=0
Us=60-3.333k
U; = 60 mph

—>Um=E= 62—0=30mph

Omax NAppens at K, & U,

max = 60 ky, — 3.333k,,2
Qmax = 60*9 — 3.333*92
— Qmax = 270 Vph

Qmax = 18 upy, — 0.3 up,?
Qmax = 18%30- 0.3*302
— Qmax = 270 Vph



