Lecture Eleven
Actuated Signal Timing Design

Demand Variation <!l (b

258 e guall 3 LEY) Ol Sladaldil) 4 oSl 8 Axild ) gay Aaddiial) g o ) Adsisall 43 gl il LAY ()

o ge LS 4 i) iy Al addiall (g 5 pall paall Ala 3 "la snd el i ) g laza ) Glal) any
Jled JS5 Jaiise e ¢l juad 5 L8] iy @llia 5 Al (o JB (Y, 1) ) sh¥) 8 callall (585 olaf JSal) b

14 — allaly > E—
12 — i ‘\_ Teash
10 —+—- <J—

Y

|

3 - 5

Time (green phases)
g padll 3 LY sk

1

m—— Demand

_________ Capacity

b i) dfua dui gudall 3 LEY)
Juuded cculi 3593 J g pa

Queue forming Ao i sl ¢ ) oY)
=) Pretimed signals

operate with

ailall il ¢ il ghl) Jeds

*I wasted green

< constant cycle
lengths, phase
sequence, and
6 | interval timings

\Lhk]t\
® S
TR

|
|
|
|

#Capacity with a
pretimed controller

. is constant.
<) adalall dacd)
4y gudall B L)
cud gt} dfuual)

ro

I 3 4 2
m— ) mand Time (green phases)

— — — Capacity



forms.

=+ When demand varies significantly from time to time, either green time is wasted or queue

= In a coordinated system, however, all signals must operate on a single fixed cycle length

to maintain offsets and progression patterns mmm=) Actuated controllers are not good for

such cases.
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Types of Actuated Control
The cycle length, phase splits, and even the phase sequence may vary from cycle to cycle.
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e Detection only on minor
side-street approaches;
green remain on the
main until a “call” for
service on the side
street is registered.
When warrant 1b
(interruption of main
traffic) is used.
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¢ All approaches have
detectors; equal
importance of the
direction of traffic;
for relatively isolated
intersections;
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* Basically functions
like full-actuated
control; good for
high-speed
approaches (>= 45
mph); Has extra
features to adjust
initial timing and
reduce the gap
extension during
green extension time
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Mechanisms of Actuation — aSsill Jadll) 4l
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(a) Loop Dectector Installation

(c) Ultrasonic Detector () 2153 |||nn (d) Ultrasonic Detector Unit
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Virtu al deteCtors Wide Area Video Vehicle Detection System
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Detection Type <&l gl cluwwaiall ¢ gl
+ Point detection (“passage” type)
= Asingle detector is placed for each approach lane to be actuated.
= The detector relays information as to whether a vehicle has passed over the detector.
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4+ Area detection (“presence” type)
o Generally used in conjunction with volume-density controllers.
o The importance is placed on the existence of a vehicle (s) in the detection area.
o They “count” the number of vehicles stored in the detection area.
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Actuated Control Features and Operations Jxall psadll Jadiy gaiad

Total Green Period

LIS o) il 5 LAY) 50 =
Minimum Minimum green time (Initial
Green Period Extension Period z s
saian ho oo L MR Y, gl green + unit extension).
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How the maximum green time works (Semi-actuated)

How the MAXIMUM green times works:

Semi-actuated: The maximum green starts right when the minor street receives green.
Fully-actuated: Conflicting call during initial; MAX exceeds phase green.
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Steps for Actuated Signal Timing Design Jsial) asaill ) sh¥) 5 5 LaY) o 53 aamall @ ghaid)

Phase Plan ) sk¥) dbi aveas

Minimum Green Time )il 5 Ll A sl clua

Passage Time sl (a) qlua

Critical Lane Volumes z ) sl aaadl claa

Yellow and All Red Intervals Sl saa¥) 558 (51l 5 LaY)) i) 355 Glwa
Initial Cycle Length A% 553 Jsb cilwa

Pedestrian Requirements i) cilliis clwa

Step-1:
Step-2:
Step-3:
Step-4:
Step-5:
Step-6:
Step-7:
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Step-1: Phasing
We already know this step from the last class )
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Step-2: Minimum Green Time

“Minimum green times must be set for each phase in an actuated signalization, including the non-

actuated phase of a semi-actuated controller.

Point or passage detectors:

Gmin = l1 + 2% Int(%/,5)
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(01/2 5) The number of vehicles between the stop bar and the detector.
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Area or presence detectors: i all 4 sa s daluwal Cidisl)

Goin = 11 + 21 [2]
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n=the number of vehicles queued at the beglnnlng of the green

Goin = MIiNimum green time, s 455 Clas g a3¥) a3l (S3Y) aa)

1; = start-up lost time, s 4l cias g ¢ Ag¥) ailal) 0a)

D = distance between detector and STOP line, ft sl cias g3 i g8 1) Jad 5 CREAS) (s Adlisal)

25 = assumed head-to-head spacing between vehicles in the queue, ft o )
2 = 2-sec headway 4 ¥ ¢ ad\&ll) ¢ ) pit il gy ¢ gitall (2 A8 ha g A s Al (o Adluaal)

Step-3: Passage Time < jall g sall 5 58 ;A3 3 gladl)

Area or Presence Detection il jall 4sa g dabual cids
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PT = MAH + 1224 3]

PT: Passage Time in Sec sl cilas g ¢yl ()

MAH: Maximum Allowable Headway Cs«s!) -l piill a5
S, Average approach speed G ) Aoy Jas gia

L,: Length of the vehicle %S4 dsk

L4: Length of the detection zone «adlsl) dikia Jgh
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S.s is the 15th percentile approach speed < iiall %) o 4s )

Step-4: Critical Lane Volumes 4 all saadl saad day) ) 5 ghil)
We already know this step
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Step-5: Yellow Interval sl 3 é:dualdl) 5 ghil)
The following methodology for determining the length of yellow or change interval:
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y=t+ [5]

Where:

y: Length of the yellow interval s .2al 5 Lay) 5 3 Jsh

t: Driver reaction time, S 4l clas gy AS jal) (il Jad o)

Sgs : 85th percentile speed of approaching vehicles in mph detu/Jss cias s o iiall b cls jal 4w %A 0
a: Deceleration rate of vehicles, ft/sec 4l cias 5 (il jall £ Jalill) Jana

G: Grade of approach, % % <=8l dxa

Step-5: All Red Interval 'V ss¥) 8 2dustad) 5 shil)

MIL or I [6]
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All Red = AR =

L = length of the clearing vehicle, normally 20 feet a2 ¥+ s jall (audddl) 3 38 Jgh

W = width of the intersection in feet, measured from the upstream stop bar to the downstream

extended edge of pavement cuaal) & i gil) bd 1) aial) B (i gil) Jad (e (il adBl) s gy cadalil) (e
Jaliil) déla aie

P = width of the intersection (feet) measured from the near-side stop line to the far side of the

farthest conflicting pedestrian crosswalk along an actual vehicle path
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Step-5: Determine Lost Time aibiall ¢y 31 oz daglad) 5 glail)

L=3%;ty; [7]
t =l + Iy

Li=Yi—e;

Y=y +ar;

Where:

L: total lost time in the cycle, sec/cycle 5.5/ 4l clas g <599 IS gdball (a3

t;; : Total lost time for phase i sk J< St ailal) ¢a 3l

1,;: Start-up lost time for phase i (2 sec) (4t ¥) b Js8 Ag¥) ailall ga)

l,; : Clearance lost time for phase i sk Js! padiil) ()

e; : The encroachment of effective green (2 sec) (4a6 ¥ ) Jladl) jaddd jsladl) e

Step-6: Initial Cycle Length 9% 8052 sk clua:diall) 5 ghail)
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Where:

Cqges: Desirable cycle length, s 4t cijaa g e al) 5040 Jba

L: total lost time per cycle, s/cycle 3, gya it 5 50 Js S pilall e

PHF: Peak Hour Factor 4,4 delu Jalas

%: Target v/c ratio for the critical movements in the intersection aaliil) 2 ds o) S jall dacd)faaal) A

V.. Sum of critical lane volumes 4s all < jaall agaa £ sana



Step-6: Phase Green Times s) 2l 5 Lay) sk ¢pajidmatad) b ghil)
Vei
gi:(C_L)*(V_C []
Where:
g;: Effective green time for phase i, sec 55 i g ghll Judl) 233 ¢
V.i: CLV for phase or sub-phase i, veh/hr skl s15als sk JS g all 540 paad)
V.: Sum of all CLVs zal sl axall £ sana
Step-7: Critical Cycle Length o> 8.3 dshrdalud) 5 ghil)
Cc=2i(G;+Y;) [10]
C.: Critical cycle length, seC 46 cjas g z ) 5940 Jsha
G;: Actual maximum green time for phase i sk JS! Jadll j23d¥) Gajl Jad) i) aad)
Y;: Sum of yellow and all red intervals for phase i b Jt AS) jea¥s il ¢ £ sana
Step-7: Pedestrian Requirements — 4libud) ciladhiia: Aalll) § ghil)

Walk Indication Abiwd) s cilillaia

WALK, i = 3.2 + (2.7 % Nyoy 11

14
N,.q: Number of pedestrians crossing per cycle in a single crosswalk, Npeg “* o 0;’)*“4‘.‘7‘{*‘““ e
WE: Width of the crosswalk, ft s s s Gllull sl ¢ L (a0 s92d) L) Gada g ISt

Up-raise hand flashing s aé (e g 3 L)

Up — raise hand flashing =L /Sp [12]



First Ave.
N
Main St. Y
A
240 tvu/h 1.200 tvu/h
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48 ft
1,600 tvu/h
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Approach Speeds: 25 mi/h (First Ave.)
40 mi/h (Main St.)

PHF = 0.91
Use v/c target = 0.95
Level terrain; 25 peds/h in each crosswa
-+

30 ft t=1.0s;5, =4.0f1t/s, ¢ =2.0s,
e=20s,a=10ft/s?, L = 20 ft.




