—JET L &S ™
14 - Capacity and Los Analysis of a Signalized Intersection -
Part Il
2222222222222222 :08 40 So
. (10
Nuwevica ol

Hwl h CCLQQC:.'h, 33
oat [oS of b identchin, 3
Twbuds:

(D ER¢ WR hawe HV ST

@ Levt-tiae = 4 Cec
Hou &Y.
C:C; ';(\i;@- st Fowr @ Cycletnee Posec

® d hese Stged , of SR) @ No pealeny.

(® Nb-sq geon Folec D T Vel =100 pedlhe
EQ~LR Qveen 268ec @ &l'C(dC‘,e Lduwe = &Dhcc/l\(,.

® YelowsTae 4sec B vo grading

®  dvoiod Tghe & ® Con-udkudk=3o

Tack Eqpivelat focksr Er=do

Wo Quses

So\utioh

@ Yed /Cﬂde .o bed /- _ \-SSq.bed/Cgc(e
CZ)&DD/:,;_D)

@ M‘V\'U&ﬂd\'w Qen ’]\N Eq. &2
Gp= 32+ oItV

GE“ 3.‘;2#_9__\.@3—'{ R4 - |\ 2Sec
b T 19



B g0 ¢ oad KIS -l 2gec

Gb 12
NS -
Gb N 2-91-§_2;TD_R7M_9M = 167 Sec.
\-d
(3) Cuede e sean Sowe.
by
Gy =QbSec 7 Gew Qb2 €e

Gog — }Se > B (Use).

@ bm\)b\l"\\'d,\ i LQ%J['LNV\.

\QEB . 6s
[ - 0080

65+ E0435

® lawe Ledd Adg. dector:  Ex 7

N —— =
-

5 S
©® ‘Yteawy Velicle Ady. dachy: Er b7

e \ - oScy

-
-

-

i 5 |+ D'OY@\-:Q.—
@ &‘Qé(&‘“& odj - ’GS'—CW Ce b F

foto (e geded]
.

Daking, adg fechr. B 67
£ —




Pading adj J(;ec’\w. te &t

6 lus Blakee A=
£ < 1o

@ Hd- ot &A lon dﬁlﬁ&d\‘m- Fx 167
el '\/3 63D +60+3T ——

W Ve Q#(31D +6)

—>315+6%
Ede —>3o+3r ]
R .

(D lefr-Tumm Adp Foev.  suplimedes Sheet N

(o16) & Toit
@ R.(&b\f'— -tk\IV\ A% l\-";C'&’)J(- Shaved L’-‘N\E ?
E‘Au’:?‘ ER
=1- b'(cbp_'r
- 1m0k 38 —o933.
et

@ *elb Twan bed|bicigl o Sechr
‘CEB Sufblimenteny hael
Lp\o = 0°99¥ = Tk



QD Rt bed | bicycls adj. 4acton.

'FEQ - 6°994 Sebblownent o, Shaet
- Z‘;I\Abwl‘

() Saturehon Flos C Adjuske &)

S = & x 8ok
(NI K \gooe

T X 0-%7 %
Crhox 692 e
'Fs X o
Thx Lo
Hox O
fap 6
Loy x 9%
Lixx O b
Lot 6004

fLregx 0997, - Q403 veh /i [ Lewe
i;mvn 0-994..

@ howe Ovoup C@bﬁ&{“fi C=% 3/c

@Eﬁz Qlodx A6 _ Fro veh/hf lape.
Jo

Vi~ Rad - Qe A A5 320

-T2 _Qpb-
X - e S

EQ \2/’,>—4 e 02
N®)
1.0ab6

\)




pL | P2

(
3 R —
I\ Kig= 084 EQ LA | | sg
-62b &-_8_4’7-%- Yﬁ'_‘\fﬁ‘l
.@ Determing Gakes L6 L2 =T
0-3%° 54O

Mag %(E\s' kag ghit

6FD
] p € =0
F(oco QQ’\YD- (_;L>E N a:;i =038

V 64 ..
— QR - =0 4“0
<S> 165

@ Sum g (§)fc&\'a b Ceihred hons Quendy

\{C= 0‘3&"0 + o»d((D :6‘?90

P4 P2
(en) $o)

% = Yexe _ &6 790K FO

c-L (Fo-§)
= bR 70 _ 5v8a.
ca

@ Wkt :DQ\I%L.

do- vs e (=912 )

Miv(ix)-8
=

777777777777777



AES . OSR Fo (11— W)
o
= tia (1102 = 21T

= 922045 Sec/veh.

@ Tu cvewnend <\ De\ﬂg-
— o s ]
dr= Fo0T EQ"‘) < \IQ("‘%’V ?;\;X

= Qoo ng> {%.ou-\) t Q.ow-\)le%:\iwfx 1-026}

Fson (Slos)

~ 39. o\l Sec/ueh.

[

'?vo NTAEY A-d;\' Fec e Ex. B2
(=) T
Qtf&*s:

V7 Tl —~ g4
_ e S 6‘3'71
Avce \ybe= 4. Q\"\NJ‘) 7

SATES  § Lpae 652

222222222222222



EXHIBIT 16-12. PROGRESSION ADJUSTMENT FACTOR FOR UNIFORM DELAY CALCULATION

Arrival Type (AT)
Green Ratio AT 1 AT 2 AT 3 AT 4 AT5 AT 6
(9/C)
0.20 1.167 1.007 1.000 1.000 0.833 0.750
0.30 1.286 1.063 1.000 0.986 0.714 0.571
0.40 1.445 1.136 1.000 0.895 0.555 0.333
0.50 1.667 1.240 1.000 0.767 0.333 0.000
0.60 2.001 1.395 1.000 0.576 0.000 0.000
0.70 2.556 1.653 1.000 0.256 0.000 0.000
fon 1.00 0.93 1.00 1.15 1.00 1.00
Default, RD 0.333 0.667 1.000 1.333 1.667 2.000
Notes:
PF = (1- P)f, /(1 - g/C). 01 - - %(a-g

Tabulation is based on default values of foa and Rp.
P= Rp * g/C (may not exceed 1.0).

PF may not exceed 1.0 for AT 3 through AT 6. o [k = 6 ) % SY
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INPUT WORKSHEET

General Information Site Information
Analyst WLL Intersection Third Avenue/Main Street
Agency or Company CEl Area Type @ cBD O Other
Date Performed 4/12/99 Jurisdiction
Analysis Time Period 4-6 PM Analysis Year 1999
Intersection Geometry

= 0% 4.5 :

e 3 (p = Pedestrian Button
g
./,;k. :::: E f——— = Lane Width
= Show North Arrow
Y, grade=_ 0% T = Through
100(20) ’
- N 33m ( = Right
i\’ g "7_ 33m '\ - Left
33m | L[S 8
33m __T';_ ————— T/' = Through + Right
o N 100(20) ‘*
grade-__ Main Street = Left + Through

‘\?v

Street
Y7 < L+ Right

'y
N = Left+ Through + Right

45m

gﬂ: O%
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Volume and Timing Input

EB WB NB SB
LT TH RT! LT TH RT LT TH RT'| LT TH RT'
Volume, V (veh/h) 65 | 620 | 35 30 | 700 | 20 30| 370 | 20 40 | 510 50
% heavy vehicles, % HV 5 5 5 5 5 5 8 8 8 8 8 8
Peak-hour factor, PHF 1 090, . 090, 1090, . 090,
Pretimed (P) or actuated (A) L P L P L P L P
S(arl-up lost time, |1 {S} | | | | | | | |
Extension of effective green time, e (s) | I | | I I | I
Arrival type, AT 4 | 2| I3 | I3 |
Approach pedestrian volume,? vpeq (p/h) 100 100 100 100
Approach bicycle volume,? vy (bicycles/h) 20 20 20 20
Parking (Y or N) N N N N
Parking maneuvers, Ny, (maneuvers/h) 0 0 0 0
Bus stopping, Ng (buses/h) 0 0 0 0
Min. timing for pedestrians,3 Gp () ne nz 14.7 14.7
Signal Phasing Plan
D 01, 02 03 04 05 06 07 08
|
A -r_)'_ < e
G A
R el v
A Al
M
— G=260 G=360 G= G= G= G= G= G=
Timing  lyZ40 Y240  |V- Y- Y- Y- Y- Y-
A itted 1
A Protected ums — - Permited s Cycle ength, C = _70.0's
Notes
1. RT volumes, as shown, exclude RTOR.
2. Approach pedestrian and bicycle volumes are those that conflict with right turns from the subject approach.
3. Refer to Equation 16-2.
VOLUME ADJUSTMENT AND SATURATION FLOW RATE WORKSHEET
General Information
Project Description____ Example Frobiem 1
Volume Adjustment
EB Wwe NB SB
T TH . RT | LT O TH IR LT DTH LR | LT[ TH R
Volume, V (veh/h) 65 1620135 |30 ! 700 120 |30 1370120 | 40! 5101 50
Peak-hour factor, PHF ' 0.90! 0.90: 1 090! 1 090
Adjusted flow rate, v = VIPHF (veh/h) 72 . 689 139 |33 778 122 | 33 ' 411 . 22 | 44 | 567 . 56
Lane group : _2:. : :L :*V’:’ %‘E
1 ' - 1 L} 1 1 1
s v L
Adjusted flow rate in lane group, v (veh/h) | 800 833 | 466 | 6671
Proportion’ of LT or RT (Pyor Pgy)  |0.090, - 100490040, - 10027| 0071, - 10048 0.067 '0.083

CE774-2022 Page 9




Salturation Flow Rat; [sa; Exhil;lt 16-7 to datermln; adjustment factm:s}
Base saturation flow, 5, (pc/hin) 11900 ! 1900 19001 } 19001
Number of lanes, N 2 L2 b ' r
Lane width adjustment factor, f,, : 0.96 ?. 0. 96?5 i 1100 i i 1100 E
Heavy-vehicle adjustment factor, fyy 0 gfazi o) 952? 0. qzb U.926§
Grade adjustment factor, fy ET-UOOE rmoi i 1.000 ! i?.()()()i
Parking adjustment facto, f, 11,000 11000' ' 1000 ' 10001
Bus blockage adjustment factor, f, 11000 1000 1000 ' 1000!
Area type adjustment factor, f, 0 900% 10,900 10.900! 10.900
Lane utilization adjustment factor, f 0 950% 0.950, 1.000 : , 1 oooé
Left-turn adjustment factor, f,y 10716 0.901! io. 937! 10,951 !
Right-turn adjustment factor, fr ED. 993§ i 0. 99&: iO 95?4i i 0.9895
Left-turn ped/bike adjustment factor, figp 0. 99}' [0} 998: i 0. 999? i 0.993;
Right-turn ped/bike adjustment factor, fpgy 0. 992: 0. E?Qbi i 0. 996? i 0.9945
Adjusted saturation flow, s (veh/h) ! 2JO3E 526655 i 1614 i i ?6255
5 = 5o N fu Ty g o fo F f Fir T fugn gt ; : ! | ! ! :
Notes
1. Pyy = 1.000 for exclusive left-turn lanes, and Pgy = 1.000 for exclusive right-turn lanes. Otherwise, they are equal to the proportions
of turning volumes in the lane group.

CAPACITY AND LOS WORKSHEET

General information

Project Description Example Problem 1
Capacity Analysis
Phase number 1 1 2 2
Phase type p PP P
L /4, .\ ﬂ\Vv A_
ane grou|

goup S| YA
Adjusted flow rate, v (veh/h) 800 | 833 | 466 | 667
Saturation flow rate, s (veh/h) 2103 |2665| 1614 | 1625
Lost time, t, (s).t =l +Y -e 4 4 4 4
Effective greentime, g (s), g=G+Y -1 |26.0 |26.0 |36.0 |36.0
Green ratio, g/C 0.371| 0.37M0.514 |0.514
Lane group capacity,” ¢ = s(g/C), (veh/h) 780 | 989 | 830 | 835
vlc ratio, X 1.026(0.842|0.561|0.799
Flow ratio, v/s 0.380 0.410
Critical lane group/phase (v) N W
Sum of flow ratios for critical lane groups, Y, 0.790
Y. = X (critical lane groups, w/s) )
Total lost time per cycle, L (s) 8
Critical flow rate to capacity ratio, X,

0.892

X, = (Y(C)IC - L)

CE774-2022 Page 10



Lane Group Capacity, Control Delay, and LOS Determination

BB 1 _WB | _NB SB |
Lane group : —A E ,L— : W ‘/1\‘:
' > ' ' ' '

1 \ 1 '7_ ! 1 1 T

Adjusted flow rate,2 v (veh/h) | 800 1 833 | 466 667+

Lane group capacity, ¢ (veh/h) | 780 . | 989 | 1830 | 835 .

vlc ratio.? X = vic 11026 10.842! | 0.561 0.799

Total green ratio,2 g/C 0.371} L 0.371 , 0.514: 0.514;

. ~ 050C[1-[gOF ! ! : : : ' :

Uniform delay. dy = 7 it g V| 22014 20138 | 1613 14.024

Incremental delay calibration,3 k 05 ! L 05 L 05 as |

Incremental delay,* d, ' | ! | | I i

dy = 900T[(X - 1) .,f(x-nh&_f 1(s/veh) 139,011 18,647, 12,7341 7.884

s . . . . ! g

Initial queue delay, dy (s/veh) (Appendix F) 0 Lo ! L0 0!

Uniform delay, d, (s/veh) (Appendix F) ! | ! ) ] ] i

Progression_adjustment factor, PF 10.9261 0 11.000: 1000!

Delay, d = dy(PF) + d, + ds (s/veh) 159.4 | 1310 | L 144 219 |

LOS by lane group (Exhibit 16-2) L E TC B Ct

- o

Delay by approach, dy = % (s/veh) 504 310 144 219
LOS by approach (Exhibit 16-2) E C B C
Approach flow rate, v (veh/h) 800 833 466 667
Intersection delay, dy = &%’i (s/veh) B Intersection LOS (Exhibit 16-2) C
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