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PAGE 1 ARIZONA STATE UNIVERSITY CIVIL ENGINEERING DEPARTMENT 3/3/8B&
BROADWAY mill2
INTERSECTION =
BROADWAY @
BROADWAY @
MILL &
MILL
CBD ? N
PRETIMED SIGNAL
VOLUME ADJUSTMENT
AFPROACH LANE GROUP FLOW RATE LANE UTIL ADJ FLDOW PROF OF TURNS
MVM VOLUME IN GROUP FACTOR RATE LT RT
EB L 120 174 1.00 174 1.00 0.00
TR a12 887 1.10 ?76 0.00 0.11
WB L 80 129 1.00 129 1.00 0.00
TR F99 1411 1.05 1672 0.00 0.10
NB L 120 144 1.00 144 1.00 0.00
TR 977 1191 1.05 1251 Q.00 0.05
SB L 80 9 1.00 ?? 1.00 Q.00
TR 228 &52 1.05 &85 0.00 Q.25
SATURATION FLOW
IDEAL # OF ADJUSTMENT FACTORS ADJ.
APP MVM SAT FLOW LANES WIDTH H.V. GRADE PARK BUS AREA RT LT FLOW
EB L 1700 1 1i.00 0.98 1.00 1.00 1,00 1.00 1,00 Q.95 1583
TR 1700 3 1.00 ¢.98 1.00 1.00 1.00 1.00 O.98 1.00 4898
WB L 1700 1 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.95 1583
TR 1700 2 1.00 @¢.98 1.00 1.00 1.00 1.00 Q.98 1.00 3245
NB L 1700 1 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.95 1583
TR 1700 2 1.00 0.98 1.00 1.00 1.00 1.00 0.99 1.00 3299
SB L 1700 1 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.995 1583
TR 1700 2 1.00 0.98 1.00 1.00 1.00 1.00 0.2 1.00 3199



FAGE 2 ARIZONA STATE UNIVERSITY CIVIL ENGINEERING DEPARTMENT 3/3/86
BROADWAY mill2
INTERSECTION :
BROADWAY @
BROADWAY @
MILL @
MILL
CBD ? N
PRETIMED SIGNAL
CaAPACTITY ANALYSIS
LN GR ADJ FLOW PMSY ADJ SAT FLOW GREEN LN GR v/C
APP MVM RATE LT FLOW FLW RT RATIO CRIT 2 RATIO CAPACITY RATIO
EB L 4 80 1583 0.059 Y 0.075 119 Q.7%0
TR 976 ] 4898 0.199 N 0.258 1265 0.772
WB L 49 80 1583 0.031 N 0. 075 119 0.412
TR 1472 (o] 3245 0.518 X 0.258 843 2.007
NB L b& 80 1583 0.042 N 0.030 79 0.835
TR 1251 o) 3299 0.379 Y 0.500 1649 0.75%
SB L 19 a0 1583 0.012 Y 0.050 79 0.241
TR &85 o] 3199 0.214 N 0.500 1599 0.428
CYCLE LENGTH = 120.0 SUM OF CRITICAL LANES"~ FLOW RATIOS : ¢.9&8
LOSS TIME PER CYCLE : 12 INTERSECTION V/C : 1.07&
LEVEL 0F SERVICE
LN GR _W/C BREEN CYC 1st LN GR 2nd LN GR LN GR APP  APP
APP MVM RATID RATIO LEN DELAY CAP DELAY PF DELAY LOS DELAY LOS
EB L 0.790 0.075 120 41.5 119 19.2 1.00 50.7 F
R 0.772 0.258 120 31.3 12465 2.1 1.00 33.4 D 37.3 D
WR L 0.412 0,075 120 40.3 119 1.3 1.00 41.4 E
TR 2.007 0.258 120 S52.1 843 141464.5 1.00 1448.4 F 136&6.8 F
NB L 0.835 0.050 120 342.9 79 33.5 1.00 76.4 F
TR 0.73% 0.500 120 18.4 15649 1.5 1.00 19.9 c 25.8 D
SB L 0.241 0.050 120 41.7 79 0.3 1.00 42.0 E
TR 0.428 0.500 120 14.5 1599 0.1 1.00 14.4 B 18.0 C

INTERSECTION DELAY :
LEVEL OF SERVICE : F

301.1 secs/veh
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SIGNALBS/TEAPAC - SUMMARY OF FARAMETER VALUES

INTERSECTION PARAMETERS

INTERSECTION 1 MILL
METROAREA FRINGE
POPULATION 100
TYPE : 1
FEDTIME « 0
ANGLE 0

APPROACH PARAMETERS

APPLABELS N E g W
PEAKHOURFACTORS .81 « 70 .82 . 70
FARKINGSIDES NONE NONE NONE NONE
BUSVOLUMES Q Q Q Q
BUESTOFS NONE NOME NONE NONE
PEDLEVELS Lo La LQ L0
PERMISSIVES NO NO NO NG
OVERLAPS YES YES YES YES
DIRECTIONS APPR APPR APPR APFPR
EXITS ‘ -0 .0 +Q .0
MEDIANS O 2 O 0 0

MOVEMENT PARAMETERS

MOVLABEL S RT TH LT RT TH LT RT TH LT RT TH LT
VOLUMES 130 398 80 F9 900 80 48 929 i20 68 S44 1320
WIDTHE -0 24.0 12.0 <0 24,0 12.0 -0 24,0 12,0 -0 36.0 12.0
LANES Q 2 1 0 2 1 Q 2 1 Q 3 1
CHANNEL I ZATIONS Lo LO Lo Lo Lo Lo Lo LO LO Lo Lo .0
TRUCKPERCENTS -0 5.0 5.0 <0 5.0 5,0 -0 5.0 5S5.0 -0 5.0 5.0
REGQCLEARANCES <0 3.0 3,0 <0 3.0 3.0 .0 3.0 3.0 -0 3.0 3.0
MINIMUMS -0 8.0 8.0 .0 8.0 8.0 O 8.0 B.O »Q B.0 8.0
MaAX IMUMS 120 120 120 120 120 120 120 120 120 120 120 120
CAPACITIES 0 3400 1700 0 3400 1700 0 3400 1700 0 5100 1700
FACTORS 1.00 1.00 1.00 1.00 1.00 i.00 1.00 1.00 1.00 1.00 1.00 1,00
DELAYFACTORS 1.00 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1,00 1.00 1.00 1,00
NETOPFACTORS 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ANALYSIS PARAMETERS
GREENT IMES 5.00 3.00 29.00 S.00 3.00 33.00
YELLOWT IMES 2.00 1.00 3.00 2. 00 1.00 3.00
CRITICAL o o 0 o O 0
DESIGN PARAMETERS
LEVELDFBERVICE E E
CYCLES &0 120 3
SEQUENCES ALL
EXCESS 0 o Q Q 0 0 Q Q o Q ] Q

-



SIGNALES/TEARPAC - INPUT WORKSHEET

Intersection: MILL Area Type: FRINGE
N E S W
RT TH LT RT TH LT RT ™ LT RT TH LT
VOLUMES 130 398 (=[] 99 00 80 48 929 120 &8 544 120
WIDTHS .0 24.0 12.0 0 24,0 12.0 .0 24,0 12.0 0 36.0 12.0
LANES o 2 i o} 2 1 o} 2 1 Q 3 i
Appr Grade %HV Adi-Pkg Buses PHF Conf-Peds Ped-Button Arr-Type
N 0 3.9 NO O o] .81 0-L0 N Q 3
E .0 4,3 NO © Q .70 Q-0 N Q 3
= 0 4.8 NGO © [e] .82 o-L0 N Q 3
W o) 4.5 NO © o] .70 0-L0 N Q 3
SEQUENCE &b (LD/LD)
! PHASE 1 ! PHASE 2 ! PHARSE 3 ! PHASE 4 ! PHASE S | PHASE & !
! + ! I+ + $ . | A :
! + ! [ ' ' ' e
¥ +> ! I+ + H ! ! |
i H [ v ¢ A e A ! ,
H ! A . A Lo Y IR )
! <+ ! <+ + +! - = Vet > | dreteieete > !
H + 1 LR + = I s R
¥ + 4 + + + ! + + | ! v ! v !
! B/C= 056 ! B/C= .033 ! B/C= .322 ! G/C= .05& ! G/C= .03 ! B/C= .3&67 !
! B= 5.0 " ! GB= 3.0" ! @G= 29,0 " ! B= S,0" ! B= JI.0" ! @= IZ.0" !
P Ym 2,0" ! ¥Ym 1.0 " ! Yma I, 0" ! ¥Ym 2,0 % ! ¥Ym 1,0 " ! ym 3.0 " |
C= 90 SEC G= 78.0 SEC = 84.7% VY=12,0 SEC = 13.3% PED= .Q SEC = . 0%
SIGNALBS/TEAPAC - VOLUME ADJUSTMENT WORKSHEET
Mvmt Yol PHF Rate Group Rate Lanes Utiliz Flow Plt Prt
N-RT 130 .81 160 - o} o 1.00 g .00 .00
N=TH 3Iv8 .81 491 - &52 2 t.00 &52 L,00 .25
N=-LT 80 .81 99 - 9 1 1.00 29 1.00 .00
E-RT 29 . 70 i41 - 0 8] 1.00 6] .00 .00
E-TH P00 .70 1284 - 1427 2 1.00 1427 .00 .10
E-LT 80 .70 114 - 114 i 1.00 114 1.00 .00
S-RT 48 .82 59 = 0 ) 1.00 0 - Q0 . Q0
S-TH 929 .82 1133 - 1191 2 1.00 1191 .00 .05
S-LT 120 .82 144 - 144 i 1.00 146 1.00 .00
W=-RT 48 .70 @7 - o} o} 1.00 o .00 .00
W-TH I44 .70 777 e 874 ] 1,00 874 . 00 ild
W-LT 120 .70 171 - 171 1 1.00 171 1.00 .00




SIGNALES/TEAPAC - SATURATION

FLOW ADUusTMENT WORKSHEET

Mvmt Group Ideal Ln Width Heavy Grade Parkg Bus Ar RtTrn LtTrFrn Fact Satf

meam 0 O () S D U Y Y (R Y S ) N Y Y I [=1——§
N=TH - 1800 2 1.000 .981 1.000 1.000 1.00 1.0 .9&3 1.000 1,00 3402
MN=LT - 1800 1 1.000 .975 1.000 1.000 1.00 1.0 1.000 .950 1.00 1&47
E-TH - 1800 2 1.000 .977 1.000 1.000 1.00 1.0 .985 1.000 1.00 3447
E-LT - 1800 1 1.000 .975 1.000 1.000 1{.00 1.Q 1.000 .950 1.00 1647
S-TH - 1800 2 1.000 .976 1.000 1.000 1.00 1.0 .993 1.000 1.00 3489
S-LT - 1800 1 1.000 .97% 1.000 1.000 1.00 1.0 1.000 .9%0 1.00 {&&7
W=TH - 1800 3 1.000 .978 1i.000 1.000 1.00 1,0 .583 1.000 1.00 5192
W-LT - 1800 1 1.000 .975 1.000 {.000 1.00 1.0 1.000 .9%0 1.00 L&4&7
SIGNALBS/TEAPAC — CAPACITY ANALYSIS WORKSHEET
Mvmt Group A-Rate SatFl Ratio B/C Cpcty V/C Crit
N=TH - &52 3402 .19 «32 109é « 59
M=-L.T - 79 1647 04 . 0& ?3 1.07
E=-TH - 1427 I447 41 « 37 1271 1.12
E-LT = i14 16467 .07 .06 3 1.23
S=TH - iie1 3489 . 34 .37 1279 .93
S-LT - 144 16467 . 09 kel 183 79
W=TH - 274 J192 « 17 41 2134 <41
W=-LT - 174 La&7 .10 s 31 185 .22
Cycle Length, C 90 sec Sumi{v/s) = . Q0
Laost Time Per Cycle, L 12.0 sec XL = Q0
SIBNALES/TEAPAC - LEVEL~OF-SERVICE WORKSHEET
Mvmt GBraup Y/C G/C Cyec D1 Cpcty nz PF Delay L0OS ADly Los
L1 1 ] T D L8 1 1} o - [of = ) -
N=TH - 859 .32 0 19.4 1094 .65 1.0 20.1 [»
M= T - 1.07 .06 S0 32.4 ?3 99.68 1.0 132.1 F

— > 34.9 D
E-~TH - 1.12 .37 FC¢ 23.3 1271 &£3.93 i.90 B7.2 F
E-LT - 1.23 .06 F0 3I2.7 9X1735.71 1.0 204.4 F
- > 4.1 =
S-TH - 93 37 F0 20.8 1279 a8.86 1.0 29.7 D+
S-L.T - s 79 W'kl FO 29.&4 185 13.3¢& 1.0 43.0 E+
- -» 3l.1 D+

W=-TH - .41 .41 90 14.3 2134 .08 1.0 14.3 B
W=-LT - F2 .11 0 30.1 185 3I1.83 1.0 &81,9 F
——————— -——> 22.1 c
Int Total .83 S51.1 E




SIGNALBS/TEAPAC - CAPACITY ANALYSIS WORKSHEET

INTERSECTION AVERAGES:
DEGREE OF BATURATION .85 VEHICULAR DELAY S1.1 LEVEL OF SERVICE E

SEGQUENCE -1 (LD/LD)

! PHASE 1 ! PHASE 2 ! PHASE 3 ! PHARSE 4 | PHASE 5 ! PHASE & !
! + ! L+ + ! 1 ; A !
! * ! T o ! ! ! handd
! +2> ! <+ + ! ! : Cttds!
' ' ] Y. CA e+l oA ' !
! ! A H A ettt v | b ! !
| <+ ' <k o+ ) + +>! Pt > Lo !
! +* ! + k! + + ! e | t
; + ! * + o+ | +* 4+ ! ! Y ! v !

! B/C= 056 ! B/C= 033 ! G/C= 322 ! G/C= ,05& ! B/C= ,033 ! G/C= ,3&7 !
! G= S5.0" ! @G= 3.0" ! @=29.0" ! G= J,0" ! G= 3I,0" ! B= 3F.0 " !
P Ym 2,0 " ! Ye 1.0 " ! Y= JF.0" ! Y= 2,0" ! ¥Y= 1.0" ! ¥Y= 3I.0 " !

C= 90 SEC G= 78.0 SEC = 8&6.7%4 VY=m12.0 SEC = 13.3% PED= .0 SEC = 0%

: ! WDTH ! G/C ‘ CAPACITY ! H YLt MAXIMUM!
! MOVMNT ! /LNE ! REQD UBED ! E (VWVPH) E ! DHV ! DELAY ! 8 ! GQUEUE !
N APPROACH 34.7 D
: TH+RT! 24/2 ! .19 ! .32 ! 10946 ! 10946 ! 528 ! 20.1 ! C ! 282 FT !
! LT P12/1 0 W06 Y L0686 ! 93 ! 3 ! g0 ! 132.1 ! F ! 120 FT !
E APPROACH Fh. 1 F
=0

! TH+RT! 24/2 ! .41 ! .37 ! 1271 ! 1271 ! 999 ! 87.2 ! F ! 58O FT !
! LT LI 37 SR Y « A e s T 93 ! 3 ! 80 ! 20&6.4 ! F ! 138 FT !
S AFPPROACH 31.1 D+

! TH+RT! 24/2 ' .34 ! 37 ' 1279 ! 1279 ! @77 ! 29.7 ! D+! 484 FT !
J LT P2/ b W09 b i1 b 185 !0 185 ! 120 ! 43.0 | E+! 1467 FT !
W APPROACH 22.1 [

! TH+RT! 3&/3 ! 17 | .41 ! 2134 ! 2134 ! 4612 ! 14.3 ! B ! 220 FT !
! LT t1270 00 100 Sl !t 185 Y 185 ! 120 Y 461.9 ! F ! 195 FT !




SIGNALBS/TEAPAC — INPUT WORKSHEET

Intersectiont MILL Area Typel FRINGE
] E S W
RT TH LT RT TH. LT RT TH LT RT TH LT
VOLUMES 130 398 BO 9% 00 80 48 29 120 &8 544 120
WIDTHS Q0 24,0 12.0 .0 24,0 12.0 0 24.0 12.0 0 346.0 12.0
LANES o] 2 i o] 2 1 o] 2 1 Q 3 1
Appr Brade KV Adji-Pkg Buses PHF Conf-Feds Ped-Button Arr-Type
N 0 3.9 NO O o] .81 o-L0a N Q 3
E «Q 4.5 NO O 0 .70 o-L.0 N Q 3
8 . 2 4.8 NGO O Q B2 0=L0 N o] 3
W .0 4.5 NO © Q £ 70 o—-L0a N a 3
SEQUENCE bé& (LDALD)
! PHASE 1| ! PHASE 2 ! PHASE I ! PHASE 4 ! PHASBE S5 ! PHASE & !
' + 4 P+ o+ ¢ ! | A !
! + ! I+ + ! ! ! tte |
! +> 1 4 + ! ¥ i Cdrtednte |
! ! ! v ! A Aot ! A ; !
! t =] ! A | et v | e ! !
! <+ ! <+ o+ +p! + > Ve | defuge !
! + ! + 4 4! + 4+ e R
! + ! + ko + + ! ! v ! Vv !
! B/C= 036 ! G/C= 033 ! @/C= 322 ! G/C= 056 ! B/C= ,033 ¢ B/C= .3&7 !
! G=m 5.0 " ! B= 3.0" ! G= 29,0 " ! G=m S.,0 " ! Gm X, Q0 " ! @G= ITZ.0 " !
! Yo 2.0 " ! ¥Ym 1.0 " ! Ve I 0" ¢ VY= 2,0" ! Yma (, 0" ! Yyma JF, 0 " !¢
C= %0 SEC G= 78,0 SEC = B&.74 Y¥=12.0 SEC = 13.3% PED= .0 SEC = 0%
SIGNALBS/TEAPAC - VOLUME ADJUSTMENT WORKSHEET
Mwvmt Vol PHF Rate Group Rate Lanes Utiliz Flow Plt Prt
T 1S O 0 O I ) ) O BT 0 O O ST L b L L} -
N=RT 130 .81 1460 = 8] o 1.00 ] 00 00
N—-TH If8 .81 491 - 632 2 1.00 &92 Q0 .25
N=-L.T g0 .81 o9 - FF 1 1.00 % 1.00 .00
E-RT % .70 141 = Q Q 1.00 g .00 .00
E-TH P00 .70 128& = 1427 2 1.00 1427 .00 .10
E-LT 8o .70 114 - 114 1 1.00 114 1.00 .00
S=-RT 48 .82 g9 - Q o] 1.00 o .00 .00
S=-TH F2% .82 1133 = 1191 2 1.00 1191 .00 .05
S-L.T 120 .82 146 = 144 1 1.00 146 1.00 .00
W-RT &8 .70 7 - [¢] 8] 1.00 0 .00 .00
W=TH $44 .70 777 - 874 3 1.00 874 .00 .11
W-LT 120 .70 171 b 171 1 1.00 171 1.00 o] ¢]




blaNALED/ | ERAFAL = DHRIURALUN FLUW KUJUDIFIEN]

MHvmt Group Ideal

Ln Width Heavy Grade Parkg

wuhroHeE

Hus

Ar RtTern LtTrn Fact Satf

D O ) T 0 R S O 3 3 B R T LT M £ O [P ———ge e T PR T L DT L

N=-TH = 1800 2 1,000 ,961 1.000 1.000 1.00 1.0 .943 1.000 1.00 3402
N-LT = 1800 1 1.000 .975 1.000 1.000 1,00 1.0 1.000 .950 1.00 1467
E-TH = 1800 2 1,000 .977 1.000 1.0Q00 1.00 1.¢ .98% 1.000 1.00 3467
E-LT = 1800 1 1,000 .975 1.000 1.000 1.00 1.0 1.000 .950Q 1.00 1&67
B-TH = 1800 2 1,000 974 1.00Q 1.600 1.00 1.0 .993 1.000 1,00 3489
S-LT = 1800 1 1.000 .975 1.000 1.000 1,00 1.0 1.COQ .9350 1.00 1667
W-TH = 1800 3 1,000 .978 1,000 1,000 1.00 1.0 .983 1.000 1.00 5192
W-LT = 1800 1 L.000 .975 1.000 1,000 1.00 1.0 1.000 .930 1.00 1687
SIGNALES/TEAPAC - EVALUATION OF INTERSECTION FERFURMANCE
BERUENCE &b (LD/LD)
I PHASE 1 ¢ FPHASE 2 ' PHASE 3 ! PHASE 4 ! PHABE § ! FHABE & |
] + ; oo+ ! ! ! A !
! + [ '+ o+ ! ! ! ++++!
! +> i o + H ' ! St
! ¢ ! v [ A et | A !
: ! A ! A IEEE R v (R 22 ! !
! “+ t {+ + 42 + +>! Uttt > HE S H
' + H + + + ! + + ! L+ +++ 144+t !
5 * ! + o+ 4! + + ! 4 v ! v !
| @/Cm .ONG6 | B/Cm O3 ! B/Cw 322 ! B/C= (036 ! B/Cm 033 ! B/C= 367 !
| Ge 5.0 " ! Gm X,00" ! EB= 29,0 " ! G %.0 " ! G« 3.0 "ot G 33.0 0" ¢
L ya 2.0 ! ym 1.0" ! ¥= 3I.0" ! ¥= 2.0" ! ¥= 1.0 noloy= 3.0 M
C= 30 BEC Gm 78.0 SEC = B86.7% Ym=12,0 SEC = 13.3% PED= .0 BEC = 0%
PARAMETER: N APPROACH N E APPROACH E S APPROACH g W
APFROACH W INT
UNITS RT TH LT AFP RT TH LT APF RT TH LT APP RT
TH LT APP TOTAL
SO . ‘S 0 I N Y KO BT T 0 R W K N O FLUE TP T LU LR h ot Bt
G O R S
VOLUMES VPH 130 378 B0 &08 ?9 900 80 1079 48 929 120 1097 68
=44 120 732 35t4
WIDTH/LNIFT/ % 0/0 24/2 12/1 3&6/3 0/0 24/2 12/1 36/3 0/0 24/2 12/1 38/3 0/0
3&6/3 12/1 4B/4
B/C REQDEE: % ] 19 & [ 41 7 ¢} 34 7 L8]
17 10
G/C USEDs % o 32 ) 0 37 & o 7 11 o]
41 11
BEVYC VOLEELVPH Q0 1096 ?% 1189 0 1271 I3 1364 0 127% 183 1464 o)
2134 18Y% 2319 &336
8VC LEVEL:ILOB c F ¥ F F F D+ E+ E+
B F F F
DEE SAfURIV/C V00 .5% 1.06 .81 .00 1.12 1.23 1.461 .00 .93 .79 1.12 .00
41 .92 .70 1.13
AVG DELAYISEC O 26,6224.7 &5.1 LQ227,1374.8342. 3 .0 41,8 b1.F B3.46 .2
19.1140,3 55.48144.46
TOT DELAYIMLIN 0 289 371 &6V 0 5402 734 61354 ‘O B30 151 98L [v]
279 400 &7% BaV&
# STOFPED1VPH 0 547 % bbb 0 1427 114 1541 0 1145 142 1287 0
&a19 149 788 4282
MAX QUEUE: VEH 0 22 10 32 Qo 196 25 221 ¢} 38 ) 44 [s]
24 =] 34 331
MAX GUEUE: FT 0 282 268 282 0 2m19 454 2519 O 48B3 1&7 4BS o]
220 194 220 2517

-—>

207

.

10




SIBNALBES/ TEAFAC - SERVICE VOLUMES

)

LOS PHS
VOLUMES
WID/LAN
C= 60"
B SEF
CON
Cve

Ces 45"
E SEP
CON
cyC

c= 70"
E SEP
LUN
cve

c= 7y¢
E uER
con
cvc

C= go"
E SEP
CON
cye

C= 85"
E SEP
con
cve

c= 0"
E SEP
CON
Cye

Ce g5v
£ sEP
CON
cve
C=100"
E SEF
CON
cve
Ca108"
E SEP
CON
cve
C=110"
E SEP
CON
cve
Cmplye
E SER
CON
cve
C=120"
E SEP
CON
cvc

—

N APFROACH

RT

130
Q/0

TH

398
24/2

3402

3402

3402

3402

3402

3402

3402

3402

3402

3402

3402

34302

LT

20
12/1

1647
448
76

L6&7
432
76

le&7
312
76

14667
298

las?
281
78

1647
267
L)

1667
203
7&

1as7
244
7&

1667
234
F-)

(VPHG)

E APFROACH

RT

T
/0

o

™

{00
24,2

3447

3467

3467

3487

3467

3447

3447

3467

34467

3467

3467

3467

34467

LT

[=]¢]
1271

1667
&84
46

1667
&48
1)

1667
6l7

lLae7
390
&b

1667
S5&7
[-1-3

16467
S44
bé

1667
S28
b4

1667
Si1

1667
497
-1-}

Lb6&7
483
b&

1667
471

1667
440

1667
4350

11

AND LT CLEARANCE CYCLES (SEC)

8 AFFROACH

RT

48
/0

TH

929
24/2

3489

3489

3489

34499

3489

3489

3489

3489

3489

3489

3489

3449

J489

LT

120
12/1

1&467
713
51

1647
&77
S1

16467
&47
51

1667
&20
51

1667
394
S1

1667
57&

S1

1467
557
51

1667
541

1467
S2é

1667
S13

Sl

1667
301

1a&7
490
51

1667
479
51

W APFROACH

RT

&8
/0

TH

544
36/3

9192

5192

S192

3192

5192

Si92

5192

o192

J192

3192

9192

2192

S192

LT

120
1271

1647
448
44

1667
432
34

16&7
401

16&7
374
44

las67
351
44

1667
330
44

1667
312
44

l&6a7
2964
44

les7
281
44

1667
247

1667
253

1867
244
44

lee?
234
44



SIGNALBS/TEAPAC - REQUIRED G/C'8 (%)

LT

LOS PHS
VOLUMES
WID/LAN
c- 60 "
E SEP
CON
cyc

C= &5"
E SEP
CON
cYc

C= 70"
E SEP
CON
cyc

C= 75"
E SEP
CON
cyc

C= 80"
E SEP
CON
cyc

C= as"
E SEP
CON
cvc

c- qoll
E BEP
CON
cve

C= 93"
E SEP
CON
cye
C=100"
E SEP
CON
cYc
C=105"
E BEP
CoN
cvc
C=110"
E SEP
COoN
cvc
C=115"
E SEP
CON
cve
C=120"
E SEP
CON

ryr

N APPROACH

RT

130
0/0

.0

0

«0

0

™

398
24/2

19.2

19.2

19.2

19.2

19.2

19.2

19.2

19.2

19.2

19.2

19.2

19.2

19.2

LT

B8O
12/1

31.7

E APPROACH

RT

99
0/0

0

TH

F00
24/2

41.2

41.2

41,2

41.2

41.2

41.2

41,2

41.2

41.2

41.2

41.2

41.2

41,2

LT

B8O
12/1

12

AND

LT CLEARANCE CYCLES (SEC)

g
RT

48
o/0

.0

0

0

.0

APPROACH
TH LT
929 120
24,2 1271
34.1 8.8
20.5

51

34.1 8.8
21.4

51

34.1 8.8
22.46

51

34.1 8.8
23.5

51

34,1 8.8
24,5

51

34.1 B.8
25.3

51

34,1 B.8
24,2

S51

34,1 8.8
27.0

51

34.1 8.8
27.8

51

I4.1 B.B
28.53

=3 |

4.1 8.8
29.1

91

4.1 8.8
29.8

51

34,1 8.8
IS

1

W APPROACH

RT

&8
/0

TH

544
346/3

16.8

16.8

16.8

16.8

16.8

16.8

1&6.8

16.8

16.8

1&6.8

16.8

16.8

16.8

LT

120
1271

10.3
36.5
44

10.3
9.6
a4

10.3
42.6
44

10.3
45,7
44

10.3
a8.7
44

10.3
51.8
44

10,3
S54.8
44

10.3
57.8
aa

10.3
60.9
44

10.3
&4.0
a4

10.3
67.1
44

10.3
70.1
44

10,3
7%.:1
an



SIGNALBS/TEAPAC - SUCCESSFUL SEQUENCES

SEG MIN REGD NO. OF
LD/LD LOs CYCLE G/C+Y/C PHASES
i1 E &0 . 853 2
12 E &0 « 990 3
31 E &0 . 887 3
13 E 70 - 996 3
14 E 70 998 3
15 E 70 « 796 4
i1é E 7Q 996 &
33 E 75 . 980 4
34 E 73 . 980 4
35 E 73 « 980 S
34 E 73 « 780 S
17 F 120 1.078 3
21 F 120 1.214 3
22 F 120 1.307 &
23 F 120 1.022 4
24 E 120 1.022 4
25 F 120 1.022 S
26 F 120 1.022 S
27 F 120 1.088 4
32 F 120 1.410 4
37 F 120 1.191 4
41 F 120 1.235 3
42 F 120 1.328 4
43 F 120 1.043 4
44 F 120 1.043 4
45 F 120 1.043 S
44 F 120 1.043 S
47 F 120 1.109 4
51 F 120 1.235 4
S2 F 120 1.328 S
S3 F 120 1.043 S
S4 F 120 1.043 S
S5 F 120 1.043 -]
Sé F 120 1.043 -]
357 F 120 1.109 =]
61 F 120 1.235 B
&2 E 120 1.328 S
&3 F 120 1.043 S
&4 F 120 1.043 ]
&5 F 120 1.043 -]
-1 F 120 1.043 &
&7 F 120 1.10%9 5
71 F 120 1.339 3
72 F 120 1.432 4
73 F 120 1.147 4
74 F 120 1.147 4
75 F 120 1.147 -]
76 F 120 1.147 -]
77 3 120 1.213 4

13



SIGNALBS/TEAPAC — SEGUENCE &6 PHASE DIAGRAM (LD/LD)

' + ! . . ! ! ! 2] H
i + s fo+ o+ : t ! wEw!
! +> L <+ + | ! ! (€ 2 12 3
$ ! i v ! A *pde | A ! !
: ' A ! A |t v | b L !
! {# ! <+ + +>! ® #>! | e > Vb > !
! * [ - + + | * % ! | e |t L
! #* ! + + o+ ! * # ! s v ! Vv 4

SIGNALBS/TEAPAC - OPTIMUM TIMINGS FOR SEQ@ &&-LD/LD

C=120 REQUIRED:LOS=F ADJUSTED CRIT
PHASE G/C B/C+Y/C G/C B/C+Y/C MVMT
N i . 088 <113 . 083 . 108 S-LT
/2 - 000 . 000 . 000 « 000 =

s 3 341 « 366 « 325 « 350 S=-TH
E 4 . 068 093 « 065 . 090 E-LT
/S « 009 . 034 « 009 - 034 W=LT
W & 412 « 437 . 392 <417 E=-TH
TOTAL <918 1.043 .875 1.000

-—>

14



SIGNALBS/TEAPAC - MAP OF DESIGN HOUR
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CAPCALC

ARIZONA STATE UNIVERSITY CIVIL ENGINEERING DEPARTMENT

BROADWAY

MILL
. MILL MILL S5/5/85
BROADWAY BROADWAY
MONDAY
TRAFF WIDTHS & MOVEMENTS VOLUMES TRUCKS CRITICAL GAPS PEAK GRAD RGHT
FROM LN1 LN2Z LN3 LN4 L S R BUSES L S R HOUR IENT TURN
NORTH 12.0 12.0 12.0 - 80 398 130 5.04 0.0 0.0 0.0 0.81 0.00 1.00
L S SR 0.0%
EAST 12.0 12.0 12.0 a0 900 99 5.04 0.0 0.0 0.0 0.62 0.00 1.00
L S SR 0.0%
SOUTH 12.0 12.0 12.0 120 929 48 5.042 0.0 0.0 0.0 0.82 0.00 1.00
L S SR 0.0%
WEST 12.0 12.0 12.0 12.0 120 3544 &8 5.04 0.0 0.0 0.0 0.6%9 0.00 1.00

L S S SR 0.0%



ARIZONA STATE UNIVERSITY CIVIL EMGINEERING DEFPARTMENT

BROADWAY MILL

O MILL MILL 5/5/85
EBROADWAY BROADWAY
MONDAY

YOLUME ALLOCATION TO LANES

TRAFFIC LANE 1 LANE 2 LANE 3 LANE 4
FROM L =1 R L S R L S R L S R
NORTH (=[¢] o) 0 ¢ 264 ¢] 0 134 130 0 o 0

EAST g0 0 0 0 500 Q 2 401 99 0 8] 0

SOUTH 120 Q 0O 0 489 0 0 441 48 0 0O °

WEST 120 Q a o 204 o] 0 204 0 o 136 &8
LEFT TURN CHECK

TRAFFIC LEFT TURN PHASE

FRrROM CAPACITY VOLUME NEEDED?
NORTH 80 BO Y
EAST 2 80 Y
SOUTH 128 120 Y
WEST 80 120 Y
CYCLE LENGTH ; <90 SECONDS
G/C RATIO : NORTH/SOUTH 0.48
EAST/WEST Q.52
PLANNING
PHASE TRAFFIC MOVE CRITICAL FERCENT EFFECTIVE AVERAGE
FROM MENT VOLUME CAPACITY USED GREEN TIME DELAY
1 NORTH/SOUTH LEFT 80 5.8 S 113
2 SOUTH ALL 40 2.9 3 101
3 NORTH/S0OUTH ALL 449 32.7 29 38
4 EAST/ WEST LEFT BO 3.8 5 113
5 WEST AaLL 40 2.9 3 101
-] EAST/ WEST ALL 500 6.4 32 3&
© TOTALS 1189 86.5 77
LEVEL OF SERVICE D

17



ARIZONA STATE UNIVERSITY CIVIL ENGINEERING DEPARTMENT

BROADWAY ! MILL
MILL HMILL 5/5/85
BROADWAY BROADWAY

MONDAY

VOLUME ALLOCATION TO LANES

TRAFFIC LANE 1 LANE 2 LANE 3 LANE 4
FROM L S R L S R L S R L S R
NORTH 80 o o 0 264 0. 0o 134 130 0 o o

EAST 80 o 0 o 3500 o 0O 401 99 0 o (4]
SOUTH 120 o Q 0o 489 o] O 44} 48 o o 0
WEST 120 o o 0o 204 0 0 204 o o 136 &8

LEFT TURN CHECK

TRAFFIC LEFT TURN PHASE
FROM CAPACITY VOLUME NEEDED?
NORTH 80 80 Y

EAST 92 80 Y
SOUTH 128 120 Y
WEST 80 120 Y

CYCLE LENGTH : 90 SECONDS

G/C RATIO : NORTH/SOUTH 0.48
EAST/WEST 0.52

ADJUSTED PER LANE VOLUMES

TRAFFIC LEFT STRAIGHT RIGHT
FROM VOLUME VOoLUHME VOLUME
NORTH 109 359 o

EAST 142 888 0
SOUTH 161 &57 Q
WEST 192 341 o

18



ARIZONA STATE UNIVERSITY CIVIL ENGINEERING DEPARTMENT

HILL
5/5/85
OPERATIONS & DESIGN
PHASE TRAFFIC MOVE CRITICAL PERCENT EFFECTIVE AVERAGE -
FROM MENT VOLUME CAPACITY USED GREEN TIME DELAY
1 NORTH/SOUTH LEFT 109 6.6
2 SDUTH AL 52 3.2
3 NORTH/SOUTH ALL &05 36.7
4 EAST/ WEST LEFT 142 8.6
S WEST ALL S0 3.0
) EAST/ WEST ALL 888 53.8
TOTALS 1846 111.9
LEVEL OF SERVICE FAILURE

19
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EZ-POSIT
LLLLLLLL AL LLLL L L LT L LTS ALLLAL LS
A £ 2-P 0 8 I 7T %
“ Version 11.2 yA
% Copyright 1985, Hobih Chen Z%Z
PLALLLL LA LLL AL LI AL L LT LLLLLTL LSS

Run Title : MILL &% BROADWAY
North-Bound South-~-Bound East-Bound West-Bound
LT TH RT LT TH RT LY TH RT LT TH RT

Actual Green(sec) -—— -——= ~—== ——== ~==- —== —ms s mee mee e-= oo
Min. Green (sec) a8 8 —-—- a8 8 -— 8 8 --— 8 8 -—
Lane Width (ft) 12 12 - 12 12 - 12 12 - 12 12 —-
Local Bus —— s mmm mmm mme mem mm . mmem ssme s e e
Number of Lanes 1 2 - 1 2 -— 1 3 - 1 2 —-—
Pedestrians m——— mmm smme s mmm mmm mmm e e e —m— e
PHF () _ 82 -—-— - a1 = - &9 -— - &2 —--—-
Trucks (%) — S -— - 5 —— — S --- —-— S ---
Volume (vph) 120 929 48 80 398 130 120 3544 &8 80 900 99
Cycle Length- Actual : 0 sec, Minioum 3 30 sec, Maximum : 120 sec
Phasing L-X-T L-X-T

LA AAA AL N AL RIS AL L LA L LUl T LTI

%4 E Z-P O S I 7T %

Z Version 11.2 4

74 Copyright 1985, Hobih Chen %

LLLLLLLLLL LS LU AL LR LALLLLLLLL
Run Title: MILL & BROADWAY

MEASURE OF EFFECTIVENESS

Deg. Delay Stop Excess Left Turn Capacity Left

of Ave. Total per Fuel Oppos Turn
Mov PCE Sat. (sec) (hrs) cent gal/hr Vol clear Green Total Vol OK
NBL 162 1.01 417.%1 18.77 99.8 12.9
SBL 109 0.68 57.4 1.74 97.0 2.1
EBL 192 1.07 357.2 19.05 99.7 13.3
WBL 142 0.79 6&9.2 2.73 97.7 3.0
NBT &57 1.06 120.0 21.89 98.7 19.6 --
SBT 360 0.58 25.4 2.54 81.9 4.5 Controller Timing
EBT 341 0.41 15.5 1.47 &5.8 3.1
WBYT 888 1.06 90.5 22.33 97.9 22.1 Phase Crit. vol sec %
Total Delay H 90 veh-hrs/hr 1 NB&SB Left 162 8 9
Total Stop : 2634 veh/hr 2 NB&SB Thru &57 31 34
Total Fuel Consumption : 80.65 gal/hr 3 EBXWB Letft 192 ? 10
Level of Service H E 4 EBWB Thru 888 42 47

Total 1899 90 100
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GOVERCS

SIGNAL/TEAPAC — RERUIRED G/C°S

LT

LOS PHS
VOLUMES
WID/LAN
C SEP

COnN

CYC

D GSEP

CON

CYcC

E SEP

CON

CycC

N
RT

130
0/0

Q.0

APPROACH
TH LT
398 BO
2472 1271
27.6 7.4
B7.7

72

24,1 6.2
86.5

B&

23.1 5.7
86.0

94

Qs0

0.0 52.9

0.0 46.2

0.0 44.2

SIGNAL

E APPROACH
RT TH LT

F2 00 BO
24/2 12/1

7.4
S4.2
72

6.2
S53.1
g6

21

(%) AND LT CLEARANCE CYCLES

S APPROACH

RT TH

48 929
/0 24/2

0.0 45.8

0.0 40.0

0.0 38.3

LT

120
1271

11.1
45.1
48

F.3
43.3
58
8.5
42.86
62

(SED)

W APPROACH
RT TH LT

&8 544 120
0O/0 36/3 1271
0.0 22.7 11.1

a8.7

48

0.0 19.6 2.3
86.9

=8

0.0 18.7 8.9
B86.2

L2




SIGNAL/TEAPAC

LT

LOS PHS
VOLUMES
WID/LAN
C SEP
CON

cyc

D SEP
CON

cyc

E SEP
CON
cyc

N
RT

130
0/0

o

— SERVICE VOLUMES (VPHG) AND LT

APPROACH £ APPRUACH S
TH LT RT T LT RT

398 80 92 900 80 48

2472 1271 0/0 2472 1271 0/0
1912 1080 O 1888 1080 o]
221 602
72 72
2192 1296 0 2164 1296 0
265 722
86 86
2290 1404 0 2261 1404 o
297 782
4 94

22

CLEARANCE CYCLES (SEC)

APPROACH
TH LY

929 120
24/2 1271

2132 1080
746
48

2444 1296
895
58

2554 1404
970
&2

W
RY

&8
0/0

0

APPROACH
TH LT

544 120
3673 12/1

2694 1080
249
a8

3118 1296
299
S8

3279 1404
324
&2




EVALURTE, 86,90

SIGNAL/TEAPAC - EVALUATION OF INTERSECTION PERFORMANCE

SEQUENCE  4é

' PHASE I ! PHASE 2 ! PHASE 3 ! PHASE 4 ' PHASE S ' PHASE & '

] + 1 [ ! ! | A !
A + ! L4t ! 1 ! !
| +) ! e+ k ! L (hht!
¥ ! | N AL | J
t ' Aot B e U ek . '
| o ! {4 4 ) oy Te4ee) ] '
! + i LI ++! Theds L4444 !
' + l N $ 40 | ] ] 1] 1

' B/C= 056 ! B/C= ,033 ! B/C= .322 ' &/C= 056 ' B/C= .033 ' B/C= .I4T °
‘8= 5.005 ! 6=3.005 "' 529.00 5! B=5.005 ' 6= 3.006 ' §=33.00 §
' Y=3.0 SEC ! ¥=0.0 SEC ! ¥=3.0 SEC ' Y=3.0 SEC ' Y=0.0 SEC ! Y=3.0 SEC '

(= 90 SEC 6= 78.0 SEC = B&.71 Y=12.0 SEC = 13.31 PED= 0.0 SEC = 0.01

PARANETER: N APPROACH N E APPROACH  E S APPROACH 3 H APPROACH
LT APP TOTAL

UNITS  RT TH LT APP RT TH LT APP AT TH LT APP RT TH

VOLUME: VPH 130 398 80 408 99 300 80 1079 4B 929 120 1057 4B 544

WIDTH/LNSFT/R  0/0 24/2 12/1 36/3 070 24/2 12/1 38/3 /0 2442 12/1 3843 040 3473
G/C REQDEC: I b A 7 ¢ 53 7 0 & 1t 03
G/C UsED: 1 0 32 & [ YA 0 3 12 [ ]

SVC VOLE:VPH 0 738 78 86 0 829 78 907 0 §08 172 1080 0 131l

INT

120 732 351e
12/1 48/4

11
12

172 1483 4286

SVC LEVEL:LOS A F F F F F F L+ F 4
DE6 SATUR:V/C 0,00 .72 103 .76 0.00 1,21 1.03 1.19 0.00 1.08 .70 1.03 0.00 .47
AVG DELAY:SEC 0.0 29.9197.5 52.0 0,0334.3197.5324.2 0.0145.1 51.1152.8 0.0 20.7
TOT DELAY:NIN 0 263 263 526 0 5346 243 5829 2688 1022790 0 11
# STOPPED: VPR D 465 80 545 0 999 80 1079 0 977 1151092 0 451

C+
70

L+

.50

F
.92

31,1 25.71¢81.4
102 313 9458
115 G5ba

HAX BUEUE:VEH 0 18 b6 24 0 1% 6 202 0 %8 5 103 0 18
RAX QUEUE: FT 0 230 146 230 0 2927 146 2527 0 1265 136 1265 0 158

3
136

23
138

-=SERVICEVOLUKE

23
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SIGNAL/TEAPAC - CAPACITY ANALYSIS WORKSHEET

BASIC CONDITIONS:

METRO POPLTN 3000

METRO LOCATN OUTLNG DEGREE OF SATURATION .92
SEQUENCE &6
!HiASEl?PMSEZ'PI-ﬂSE3!Pl-hSE4!PI-HSE-S'HﬂSEb!
' + H P+ # ' ' ' A s
' + 4 '+ + H 1 . L
! +> H 1<+ + 4 ! ! e s o 3
! H ! v H A et A ' 4
H ' A H a (R o v [ R H ¢
H <+ ' <+ ¢+ +>¢ + +>! freeed 1 +444)> '
4 + ' + + + ! + + 1 L4ere Leees '
4 + 4 + + + 1 + & ! ' v ' v 4
! 6/C= .056 ! 6/C= .033 ! 6/C= .322 ' G/C= 0% ! 6/C= ,033 ! G/C= .347 !
!G-S.OOS!6¢3.OOS!8329.00‘5!6-5.005!6-3.005!6-33.009!
! Y=3.0 SEC ! ¥Y=0.0 SEC ¢ Y=3.0 SEC ' Y=3.0 SEC ! Y=0.0 SEC ! Y=3.,0 SEC !
C= 90 SEC 6= 78.0 SEC = 86.74 Y=12.0 SEC = 13.3%2 PED= 0.0 SEC = 0.07
! ! WDTH !' CHT ! &/€ ! SRVC VOLLME ! YL MAXIMUM !
! MOVMNT ! /ULNS ! REF ! REQD USED ! C (VWVH) E ¢ DMV ' S ' QUEUE !
APPROACH N PHF= .81 TK= 3% RT-.ZI.QZ LT= 13.2% NGO BUS STOP
H THHRT! 2472 ' 4 ' 28 ' .32 ' 416 ' 738 ! 528 * A ! 230 FEET !
4 LT ! 1271+ 18B ' .07 ' .06 ! &0 ! 78 ! 80 * F ' 97 FEET !
APPROACH E PHF= .70 TK= SZ RT= 9.,2% LT= 7.4% NO BUS STOP
' THHRT! 24/2 ¢ 4 ' .53t X7 1 492 1 829 ! 999 ' F ' 407 FEET !
! LT ! 1271+ 18D ' .07 ' .04 ¢ &0 ! 78 ! 80 ' F ' 97 FEET !
APPROACH S PHF= .82 TK= 5% RT= 4.4%Z LT= 10.9% NO BUS STOP
! TH+RT! 24/2 ' 4 <46 ! .36 ' 758 ' 908 ' 977 1 F 405 FEET ¢
! LT ! 1271+ 18B ' L11 Y .12 ' 132 v g7 ¢ 120 ! C+' 139 FEET ¢
APPROACH W PHF= .70 TK= S%Z RT= 9.3X LT= 14.4% NO BUS STCOP
' THRT! 36/3 ' 4 ' .23 ¢ .40 ! 1078 ! 1311 ! 612 * A ' 157 FEET ¢
! LT ' 1271+ 188 ' .11 ' 12 v 132 ' 172 8 120 ¢ C+' 13% FEET !
-2
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PHASE

SIGNAL/TEAPAC - SERUENCE &6 DIAGRAM (##/ %)
! + ! LR i ! : A !
X + ) Lie + ! ! ! !
! +> ! tE o+ : ! ! <R
! £ ' v L A ! A ' 4
! ! A ! A L atede v e ! !
i < ! <+ o+ w3 ® +>! b oo > Vet > !
! * ! + + + ! * + ! Vbbbt Vbt H
! L ! + + + ! ® + ! k v k $
——>MAP
SIGNAL/TEAPAC — MAP OF DESIGN HOUR VOLUMES
*n 1 4 **
4 e £ 2]
*i Q04608 i 01148 e
EE *% It
*e 1 2 3 *a e
"% *a% *i
e 0 Q o} 3t 4t
R 1 3 Q E 2 3 %
43 36 I 3 <9 =} *® B 63
A A 90 Q 8 0 * oA A8 3 4 3
0099 4
0 Q
1 1
1 0900 35 o 2
S 7
o] ?
00BO &
WA e e B 3 A 36 I 39 I I 3 HE I HE
A A A I FESAT A A S S H
12 0120
0 o]
0 o
4 7 11 0544 &
3 7
2 2
10 00&8
R Bl R RN R E 2 Q (o] Q A A I I W
L2 22 e X8 2 8 X8 s S .2 3 1 g 0 e 9 I W
3 4 2 2 4 3
W W4 (o] 9 a L33
# LTS X3
3 E 23 o 8 7 )
e e W
e 005446 i 01097 i
46 X I
it *% 3 *%
==l

2B



DES

IGN

SIGNAL/TEAPAC - SUCCESSFUL. SEGUENCES

#*/ %

SEQ

33
34
35
346
14
13
iS5
16

34

AYRESANYITUIENUTITREU2ASL 2R

32

MTAAAN AN AN AN TN AN ANANMAANMNAANAA A AN AN ANNANA N A AN NI N

MIN

333833333838333383838833833338333388888383888388383838

26

REQD NO.
LOS CYCLE G6/C+Y/C PHASES

1.277
1.277
1.311
1.355
1.375
1.434
1.434
1.434
1.434
1.478
1.478
1.556
1.53&
1.5546
1.375
1. 600
1.4698

PEBUNRBDUNPDRDUINUAUDP IO NIUNNR WG COUOUBNBUAUNIIARAUUUULS

oF



SORT

SIGNAL/TEAPAC — SORTED SEQUENCES -~ MAXIMUM PROBABILITY OF SUCCESS

SEQ REQD MIN NO. OF REQD(E) OPTIMUM CYCLES SUCCESSFUL
#=/a%  LOS @/C+Y/C CYCLE PHASES G/C+Y/C MIN OPT mMAX CYCLES
33 F 1.013 90 4 1.013
34 F 1.013 90 4 1.013%
35 F 1.013 90 S 1.013
3& F 1.013 90 S5 1.013
i4 F 1.057 90 3 1.057
13 F 1.057 0 3 1,057
15 F 1.057 Y0 4 1.057
16 F 1.057 90 4 1.057
37 F 1.111 90 4 1.111
44 F 1.136 90 4 1.136
43 F 1.138 90 4 1.136
64 F 1.136 90 S 1.136
34 F 1.136 90 S 1.136
63 F 1.136 90 3 1.136
43 F 1.136 9?0 5 1.136
33 F 1.134 90 S 1.134
46 F 1.136 ?0 3 1.136
33 F 1.136 90 & 1.136
&3 F 1.136 90 & 1.136
56 F 1.136 0 & 1.136
&b F 1.1386 90 & 1.136
17 F 1.155 90 3 1.155
23 F 1.179 90 4 1.179
4 F 1.179 0 4 1.179
26 F 1.179 90 S 1.179
25 F 1.17%9 90 3 1.179
47 F 1.233 {0 4 1.233
57 F 1.234 90 S 1.234
&7 F 1.234 90 3 1.234
74 F 1.277 90 4 1.277
73 F 1.277 90 4 1.277
27 F 1.277 90 4 1.277
73 F 1.277 90 S 1.277
78 F 1.277 0 3 1.277
3t F 1.311 {0 3 1.311
11 F 1.355 90 2 1.353
77 F 1.375 90 4 1.375
41 F 1.434 0 3 1.434
32 F 1.434 {0 4 1.434
S1 F 1.434 {0 4 1.434
61 F 1.434 {0 4 1.434
21 F 1.478 {0 3 1.478
12 F 1.478 0 3 1.478
42 F 1.3554 90 4 1.556
62 F 1.556 90 S 1.556
52 F 1.554 90 S 1.556
71 F 1.575 0 3 1.35735
22 F 1.600 {0 4 1.600
72 F 1.498 0 4 1.4698
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SIGMAL/TEAPAC — CAPACITY ANALYSIS WORKSHEET

BASIC CONDI

TIONS:

METRO POPLTN

3000
METRO LOCATN OUTLNG

DEGREE OF SATURATION .93

SEQUENCE [-T-]

I PHASE 1 ! PHASE 2 ' PHASE 3 \ PHASE 4 ! PHASE S ! PHASE & )
! + ! L ! ! ! A !
! + ! b+ 4+ ! ' ' et 1
! +> ' <+ + ! ! 1 Attt !
! ! ! \ ! A ++++ ! A L !
: ! A L A ! e v H ! !
4 <+ 1 <4+ # +>1 + +>! e > bt > t
! + ¢ + % o+ ! + + 1 1 et !ttt '
k + ] + * + ! + & 1 H v ! v :
! G/C= .077 ! G/C=0.000 ' G/C= .331 ! B/C= .077 ' B/C=0.000 ' B/C= .382 !
! G= &.92 S ! G= 0.00 5 ! G=29.77 S ! G= 6.92 S ! G= 0.00 S ! G=34.38 5 !
! ¥=3.0 SEC ! ¥=0.0 SEC ' ¥Y=3.0 SEC ' Y=3.0 SEC ' Y=0.0 SEC ! Y=3.0 SEC '
C= 90 SEC G= 78.0 SEC = B&.6%Z Y=12.0 SEC = 13.3% PED= 0.0 SEC = 0.0%
! ! WDTH ! CHT t G/C ! SRVC VOLUME ! 'L ! MAXIMUM !
! MOVMNT ! /LNS ! REF ! RERD USED ! C (VPH) E ! DHY ! § ! QUEUE :
APPROACH N PHF= .Bl1 TK= 5% RT= 21.4% LT= 13.2% NO BUS STOP

} TH+RT! 24/2 ! 4 1 .28 ! oS ! 632 ! 738 ! 528 '+4 ' 227 FEET !
k LT Y1271+ 188 ! 07 ! .08 ! B3 ! 108 ! BO ! C ! 2?5 FEET !
APPROACH E PHF= .70 Tk= 5% RT= Q.24 LT= 7.4% NO BUS STOP

L TH+RT' 24/2 ! 4 i .93 ! .38 ! 721 ! 864 ! 999 ' F ! 397 FEET !
! LT !12/1+! 18B ¢! LO7 ! .08 ! 83 ! 108 ! BO '#C ' 95 FEET !
APPROACH S PHF= .B2 TK= S5S¥ RT= 4.4% LT= 10.9% NO BUS STOP

! TH+RT! 24/2 ' 4 : .46 ! 3 ! 703 ! 845 ! P77 '#F ! 420 FEET !
! LT ' 1271+ 18B ! «11 ! 11 ! 119 ! 155 ! 120 ' D+!' 137 FEET !
APPROACH W PHF= .70 TK= 9% RT= 9.3% LT= 14.4% NO BUS STOP

! TH+RT! 3&/3 ! 4 ! .23 ! .38 ! 1029 ' 1252 ! &12 ' A ! 162 FEET !
£ LIF f12/71+' 18B ! «11 ! wll § 1d9 ! 155 ! 120 !#D+! 137 FEET !

-—>

28



TIMING, 66,YES,YES

SIGNAL/TEAPAC ~ OPTIMUM TIMINGS FOR SEQ &&-%3/%w

C= 90 REQUIRED:LOS=F ADJUSTED CRIT
PHASE  B/C 6/C+Y/C  B/C B/C+Y/C MT
N 1 .089 .122 077 110 LT
/ 2  .000 .00% .00%  .00% S~
S 3  .383 .416 331 .34 ~TH
E 4 .089 .122 W077  .110  S-LT
/'S .000 .00% .00%  ,00% W
W & 442 AT .382  .415  ~TH
TOTAL  1.002 1.136 .867 1.000

—>
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FREESIAP & SIAP

FEH I I I I I W I TN B I ead b b bt 22 Es

VERSION: 85.30 RELEASE: (JUNE 835)
SIBNALIZED INTERSECTION ANALYSIS PROGRAM

(C) Copyright 1984, 1985 By TransWare, P.0. Box 4894, MclLean, Va. 22104—-68%&

F I I I B I I I 6 I U I S

SIAP INPUT ECHO

CARD ID A B NBT NBL SBT SBL EBT EBL WBT WBL c
COMMENT MILL AND BROADWAY
BEGIN* 700 800 &0
VOLUME &0 700 977 120 528 80 612 120 999 80
LEFT NSEW

TRUCK &0 700 S S ] S S S S S
CAPACITY&0 700 3400 1700 3400 1700 S100 1700 3400 1700

HEADWAY 3 2.12 2.12 2,12 2.12 2.12 2.12 2.12 2.12
CONTROL &0 700 1 &0 120 0

### NOTE ... ALL RED PERIOD ASSUMED NOT TO EXIST.

DENSE

SEQUENCE LT LT
PLOT

TABLES 7 19 20 22 28 33 36 37

TABLES 9

TABLES 38 39 44 45

MINGREEN 8 a8 =] 8 8 8 g 8

RUN

CARD ID A B NBT NBL SBT SBL EBT EBL WBT WBL ' C
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VER. 85.30 (JUNE 85) SIGNALIZED INTERSECTION ANALYSIS PROGRAM PAGE -

TABLE NO. 7

XSAT — COMPUTED SATURATION FLOW (VEHICLES PER &0 MINUTES OF GREEN)

FHAE I I NI AT I I3 306243 6 I3 I I

PRD TIME = NBT NBL # SBT SBL EBT EBL #* WBT WBL *

e T T 1 T 1 Tuvpepeprpepvprgg
1 700 % 3315. 1658. # 3315. 1658. * 4973. 14658. * 331S5. 1658, *

B vy

TABLE NO. 19
LFTSAT - LEFT TURN SAT. FLDW BASED ON OPPOSING THRU (PER &0 MIN. PRD)
e v vV
FPRD TIME = NBT NBL * SBET SBL # EBT EBL = WET WBL #
A I I I I I T I I I I 62

1 700 = 0. &92. = 0. 427. = 0. 419. = 0. &27. %
B o T R S VvV Vv v vy

TABLE NO. 20

V/S - VOL/SAT FLOW RATIOS BASED ON UNADJUSTED VOLUMES

B vV

FRD TIME = NBT NBL #* SBT SBL # EBT EBL * WBT WBL =

FH T I I IE I I I NI I I I I IE 0TI T3 36 360 T A2
1 700 » .295 .072 % .159 .048 # .123 .072 * .301 ..048 =

B R R RS v

TABLE NO. 22

V/S® — ADJUSTED CRITICAL VOL/SAT FLOW RATIOS FOR EACH PHASE

AN A I I AN T I I N I I I I0 36 0606 606 30206 IR

FRD TIME * PHASE 1 * PHASE 2 » PHASE 3 # PHASE 4 * PHASE S * PHASE & *

T TN IR I I3 6 336 3600 36 06 36 065 369696 3696 36 2036 063646 I 96 39 56
1 700 = -072 = .295 072 = - 301 * 000 = - 000 #

FH I H NIRRT TN IEI I EIEH IEI96 1092 RN

TABLE NO. 28

GRN/F — CALCULATED GREEN PLUS AMBER TIME FOR EACH PHASE (SECONDS)

FH IR IR I I NI I NN BN EREES

FRD TIME *= PHASE 1 * PHASE 2 # PHASE 3 # PHASE 4 * PHASE S * PHASE & »

IR I I IEI I T I I IE I I 363696 33696 963696 3696 36 36 263696966 36 3 236
1 700 = B.44B * 26.072 = B.448 * 26.592 = 000 % L0000 %

TABLE NO. 33
X — CALCULATED DEGREE OF SATURATION ( VOLUME/CAPACITY )
B 2 L g Vs g

FRD TIME # NBT NBL #* SBT SBL # EBT EBL # WET WBL *
F I W I I I I I I I IO I I 3 636N

1 700 % .894 .B%4 * .483 .596 % .365 .894 % .B894 .596 %
IR IR I I I I I I I I I I NN
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TABLE NO. 3é&6

DELAYU - CALCULATED VALUES OF UNIFORM DELAY (SECONDS/VEHICLE}

4 3 AR A TG S I FAE T A6 I I I K I I I 630 16 236 I I G I I T I I A3 I

PRD TIME =  NBT  NBL = SBT SBL *  EBT EBL = WEBT  WBL *

T I I3 3 3 3 3 IR 3 3 3 3 36 346 3 9 6 3 36 3 6 3 4 3 96 3636 3 96 36 3 4 3-9F 3 W E 3
1 700 ® 19.0 31.9 *# 15.%9 31.1 % 14.9 31.9 % 18B.7 F1.1 =

U A T I A6 U A A A I A 3 3 I B AE TN I 6 I B A I A6 T AE I 36 I A A R

TABLE NO. 37
DELAYRS - COMPUTED VALUES DOF RANDOM AND SATURATION DELAY (SEC/VER)
o R

FRD TIME # NET NBL * SBT SBL # EBT EBL * WBT WBL =
B e s e e s s

1 700 = b&.7 44.6 % .8 F.7 ¥ W3 44.4 6.6 F.7 *
R L T e s e

TABLE ND. 38

DELAY — AVERAGE UNIT DELAY (SECONDS/VEHICLE)

4 96 U T S I B HE I G I TP JHE T HE I I T I I FEHE I I T 39633 246

FPRD TIME = NBT NBL * SBT SBL * EBT EBL * WBT WBL *

A B I I HE IR E 6T T I I A T 60363696 6 3606 316 I 6 I 6 I 16 I 3 I A I I A6 I A6 A3
1 700 # 25.7 74.4 % 1&6.7 40.8 * 15.2 76.4 % 25.3 40.8 #

30 I HE A6 I I 006 3 T 6 I I T 316 I B HE I 06 I 66 I 6T I TG HE T I 6 I 06 I IR I

TABLE ND. 39

TOTDLY - TOTAL DELAY PER APPROACH (VEH-HRS PER &0 MINUTE PERIOD)

A A UG A6 T JEE LTI I I I T E I I 6 I I I HE 366 AR

FPRD TIME # NBT NBL = SBT SBL = EBT EBL = WBT WBL *

396 A6 A6 I8 IE I3 I T T I I I 3 I I E 3 36 A 3 I A 3 I A6 T 366 3 I 6
1 700 » &.96 2.35 % 2.45 .71 # 2,59 2.35 # 7.01 -F1 o=

33 396 3 T 3 6 A6 I TEIE I T I I I I T 6 I T I I 6 I I TAE 6 I I I HE IR IR

TABLE NO. 44

STOP - CALCULATED NUMBER OF VEHICLES STOPPED (PER &0 MINUTE FERIOD)
B o b T T S S A s
PRD TIME = NBT NBL #* SBT SBL # EBT EBL = WBT WBL *
e H e F A B A6 6 A I AE T 6 AR IEIE A6 T IEIEIE I IE I I I T I E I IR I IR R E T W

1 700 * 92B.7 118.92 * 421.0 77.3 # 4&42.7 118.9 % 248B.0 77.3 +
A I T AE T AE I 36 A6 I T I T T I IO I HE I HE I I I I I I R

TABLE NO. 45

EXFUEL - EXCESS FUEL CONSUMPTION (GALLONS PER &0 MINUTE PERIOD)

H A AT AE I F AT AT AE TR0 I T INE W T3 T I T 31 6B I 366346 2 96 46

FRD TIME = NBT NBL * SBT SBL * EBT EBL = WBT WBL =

F AT AE T AT I T IE AW I3 T I I 36 I3 36 B 346 2 6 36 346 36 46 T 936 HE B 6
1 700 » 13.19 2.02 » 5.55 .86 ® 6,04 2Z.02 #®# 13,40 .86 =

R L e e st 2 g e R e



VER. 83.30 (JUNE 85) SIGNALIZED INTERSECTION ANALYSIS FROGRAM
LEFT TURN CHECK (PER &0 MINUTE PERIOD)
NORTHBOUND SOUTHBOUND EASTBOUND
NO TIME voL CAP vou CAP vawe CAP
1 700 120. 134. 80. 134. 120. 134.

33

PAGE - 3
WESTBOUND
VoL CAP
80. 134.




VER. 85.30

(JUNE BI)

SIGNALIZED INTERSECTION ANALYSIS PROGRAM

DESIGN AND

EVALUATION SUMMARY

INTERSECTION NAME

CONTROLLER

RUN TITLE TYPE DIAL

PRETIMED Q

PAGE -

SERUENCE LOST TIME STEP STOP
N/S E/W PHASES /PH TOTAL SIZE PENALTY
LT LT 4 3.0 12.0 3.0 30.0
MEASURES QF EFFECTIVENESS
DELAY STOPS EXC FUEL EXC LEFT MAXIMUM MAX DEG
MOVEMENTS: (VEH-HRS) (%) (GAL) (VEH) QUEUE SAT
NB THRU : 6.96 ?5.1 13.19 18.1 -89
LEFT 2.55 97.1 2.02 .0 2.3 .89
SB THRU H 2.45 79.7 5.55 B.2 .48
LEFT « 71 Fb6. 6 .B& -0 1.5 .60
EB THRU H 2.59 75.4 6.04 ?.0 « 37
LEFT 2.55 9.1 2.02 .0 2.3 .89
WB THRU : 7.01 ?4.% 13.40 18.4 .89
LEFT .71 Fb. b .86 -0 1.5 . &0
TOTAL /AVG: 25.92 B?.7 43.93 L0 189.4 B9
LEFT TURM TREATMENT SEUENCE
MOVEMENTS: PROTECTION WVEH/CYC PH1 PH2 PH3I PH4 PHS PH b
NB THRU : AXXX
LEFT 2 REST .0 XAXX
SB THRU H XAXX
LEFT H REST O XXXX
EB THRU g XXX
LEFT H REST .0 XXXX
WB THRU H XXX
LEFT : REST -0 XXXX

34
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VER. 85.30 (JUNE B3) SIGNALIZED INTERSECTIDN ANALYSIS PROGRAM PAGE -

DESIGN AND EVALUATION SUMMARY

CONTROLLER
INTERSECTION NAME RUNM TITLE TYPE DIAL

PRETIMED o]

SEQUENCE LOST TIﬁE STEP sSTarP

N/S E/W PHASES /PH TOTAL SIZE PENALTY

LT LT 4 3.0 12.0 3.0 30.0

ANALYSIS: DELAY STOPS EX. FUEL EX. LEFT M™MAXIMUM MAX DEG
PERIOD : (VEH-HRS) (%) (GAL) {VEH) RUEUE SAT
700- BO0: 25.92 89.7 43.93 e 18.4 .89

TOTAL/MAX: 25.92 89.7 43.93 .Q 18.4 .89

PERFORMANCE IMPROVED -0Z BY TIMING OPTIMIZATION

MAXIMUM BUEUE = LARGEST QUEUE BASED OWN "UNIFORM" FLOW RATES FOR ONE CYCLE.
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SIGNALIZED INTERSECTIOM ANALYSIS PROGRAM

PAGE -

VER. 85.30 (JUNE B835)
DESIGN AND EVALUATION SUMMARY
CONTROLLER
INTERSECTION MNAME RUM TITLE TYPE DIAL
PRETIMED Q
SERUENCE LOST TIME STEP STOP
N/S E/W PHASES /PH TOTAL SIZE PENALTY
LT LT 4 3.0 12.0 3.0 30.0
ANALYSIS: DIAL ALL RED CYCLE PH 1 PH 2 PH 3 PH 4 PHS PH &
PERIOD : # (SELC) (SEC) (%) (7} (%) LY (4L (&3]
700- 800:, 1 .0 70.0 12.4 37.2 12.4 F8.0 .0 N
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VER. 85.30 (JUNE 895) SIGNALIZED INTERSECTION ANALYSIS PROGRAM PAGE - 7
CONTROLLER
INTERSECTION NAME RUN TITLE TYPE DIAL

PRETIMED 0

SEQUENCE LOST TIME STEP sTOP
N/S E/W PHASES /PH TOYAL SIZE PENALTY
LT LT 4 3.0 12.0 5.0 30.0

AVERAGE

1.25
40 80

~—

MAXIMUM DEGREE OF SATURATION H
DELAY (SEC/VEH)

1. 0.75 0.3 0.23 0
1

o
+

+ >

A + +

o
20 160 200

¥
+ +
+

AT S R 0 3 S - |

ACTUAL CYCLE ULENGTH (SEC) H
MATED OPTINMNAL CyYCLE (SED)
150 120 90 &0 30 o
30 &0 90 120 150
TSR R R R R
ARRBRRRRARE

37

700— 800 #auuatx

PERIODS | ES T I

700- B0 ##aniannn




VER. 835.30 (JUNE 85) SIGNALIZED INTERSECTION ANALYSIS PROGRANM PAGE -

S1AP INPUT ECHO

CARD ID A -] NBT NBL SBT SBL EBT EBL WBT WBL c

t3sr—sse:
END

DIF223555055055 0200005 > >NORMAL. SIAP TERMINATIONCCCCCLLCLLLCLLLLCCCCCECLL

NO ERRORS ENCOUNTERED DURING RUN.
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SOAP 34

HHHHHEH M HHHH HHHHHHHH M R M R

VERSION: 84.03 RELEASE: JUNE, 1985
SIBNAL OPERATIONS ANALYSIS PACKAGBE

OFFICE OF IMPLENENTATION ...FEDERAL HIGHWAY ADNINISTRATION
TECHNICAL SUPPORT MESSAGE CENTER: (904) 392-0378

P R HH H T M H M R H R I M S 18843

SOAP IMNPUT ECHEO

HO. CARD IDA B NBT NBL SBT SBL EBT EBL WBT WBL COMMENT
e Rl e i — e o

2 |BEBIN 700 800 &0

3 IVOLUME 60 700 977 120 528 BO 412 120 999 80

4 ILEFT NEEW
5 ICAPACITYS0 700 3400 1700 3400 1700 5100 1700 3400 1700
]
7
]

ITRUCK 40 700 5 § 5 § § § 5 §
{HEADWAY 32,12 2,12 212 212 2.12 2,12 2,12 2.12
ICONTROL 60 700 I &0 120 0

9 |SEQUENCE Lr
10 {PLOT
11 ITABLES T8 W 2 B W BN
12 |TABLES 9
13 ITABLES B W M@
14 1DENSE
15 ININGREEN 8 8 8 @& 8 @ 8 &8
16 RN
R A e e S st s o "
HO. CARD IDA B BT MBL GSBT SBL EBT EBL WBT WBL COMHENT
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TABLE ¥, 7
CALCULATED SATURATION FLOWS (VEWICLES PER 40 MINUTES OF GREEN TIME)

NN H SRR HH NN
#YSAT 2 TINE® | -NBT ¢ 2-WBL#®# 3 -GBT & 4-GBL& S-EBT# b6-EBL# 7-WBT & 8-WOL®
M H M H R R

# 1 4 700 # 3400,000 ¢ 1700.000 # 3400000 ¢ 700,000 # 5100,000 + 1700.000 # 3400.000 # 1700,000 #
FHMHHHH R HHH R R

TABLE NO. 19
LEFT TURN SATURATION FLOW BASED ON OPPOSING THRU VOLUNE (PER &0 WINUTE PERIOD)

HEHHHE R H R R R RN
SFTGATE TINE & 1 - NBT # 2-NBL # 3 -SBT & 4-SBL# S-EBT# 6-EBL# 7-WBT# 8-WBL#
HEHHHHEHHHHHHHEHHH R R R N
1 % 7004 000 & 447,378 # 2000 # 338.688 # .000 # 328,106 #  .000 ¢ 573,483 #
MMM HHHHH R R

TABLE NO. 20
VOLUME SATURATION FLOW RATIOS BASED ON UNADJUSTED VOLUMES

HH N HHH R HHHH R
#V/5 #TINE® L -NBT ¢ 2-WBL# 3-GBT + 4-SBL¢ S-EBT® 6-EBL® 7-WBT# 8-WiL¢#
MM HHH I HHH R H R
£ 1 & 700 ¢ 29 4 73 160 ¢ 048 ¢ 24 8 O3 303 ¢ (048 #
HHHHHAHHHHE BN HH R R H NN

TABLE NO. 22
CRITICAL VOLUME SATURATION FLOM RATIOS FOR EACH PHASE BASED DM ADJUSTED VOLUMES

MM HH I HHH
BCRITY # TIME & PHASE | @ PHASE 2 ¢ PHASE J # PHASE 4 ¢ PHASE 5 ¢ PHASE 6 ¢
HEHHHHHHH NN
# 1 # 7008 0T3¢ 29 ¢ 0734 303 & 000% 000 ¢
HHHH B R

TABLE NO. 28
CALCULATED BREEN PLUS AMBER TIME FOR EACH PHAGE (SECONDE PER CYCLE)

HIHHHHHHHHH R HH R
S6RM/P @ TINE ¢ PHASE | ¢ PHASE 2 ¢ PHASE 3 # PHASE 4 + PHASE 5+ PHASE 6 ¢
HEHHHH T HHH R H R H N

# 01 % 700% B.468 ¢ 26.072% B.068 ¢ 26,592 % 000 # 000 #
ST HHH I H T HH N

TABLE M. T3
CALCULATED DESREE OF SATURATION-( VOLUME/CAPACITY ) ( IF I = 994,999, NG GREEN- TINE)

FHHHEHHEHH B HHHHHHHH R H R
# I #TIME® 1-NBT# 2-MBL# 3 -GBT# 4-3BL# 5-EBT# b-EBL#®# 7-WBT# B -WBL#
HUHHEHH AR HEH SRR H R
£ 1 & T00 % 898 ¢ 898 ¢ 85 # 589 ¢ 367 # 898 # 898 ¢ 599 ¢
HIHHHH B HHH R N
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TRBLE MO. 3&
CALCULATED VALUES OF UNIFORM DELAY (SECONDS/VEHICLE

HEHH M HHHH T T H S HHHH M H I H HHH MM
WOELAYUS TINE ¢ [ - NBT & 2 -WBL# J-SBT# 4 ~GBL# S-EBT# L-EBL® 7-WBT# 8 -WLG
HESH M HH R H T HHHE M H M H R H L HE

FooLo4 T00% 22,343 % 31,880 ¢+ 18,725 ¢ 31048 ¢ [7.553 ¢ 31.BB0 ¢ 22.060 +  J1.04B ®
HEHHHH I HHHTHHHH T H HHH R H M HHHHHH

TABLE NO. 37
CALCULATED VALUES OF RAMDOW AKD SATURATION DELAY {SECONDS/VEHICLE)

HEHIHHHHHHHH T HHH I H T H T H R M
HELAYRS TINE # [ - NBT ¢ 2 - MBL ¢ 3-SBT# 4 -GSBL+ 5-EBT 4 4 -EBL®# 7-WBT & 8-WBL#
HHHHHHHHHHH A H I HH T
# 1 1 T00 ¢ 5769 ¢ 44,800 ¢ J% e 9,573 303 ¢ MLBee LG5 E 9,573 @
HHHIHHTH B H I S H O H O HHH I H

TABLE NO. 3B
AYERABE UNIT DELAY (SECONDS/VEHICLE!

HHHHH M HHE R HHH R H M R H HH M HHHH T H
WAVDEL # TINE ¢ | - WBT ¢ 2 -NBL ¢ 3 -SBT ¢ 4 -QBL # 5-EBT4 & -EBL® 7-WBT+# B -WBL#
HHHHBHHHHH BT HHHH B H R H T HHH A HH R H H R

P10 700 29.032¢ VA TAS ¢ 19481 ¢ 40640 ¢ 17856 ¢ ThTAS ¢ 28,708 ¢+ 40.841 9
HAHHBHHHHHHHHH HH T HH T HH N

TABLE KO. 3%
TOTAL DELAY PER APPROACH (VEHICLE HOURE PER 60 KINUTE PERIOD)

HEH R H S H T H I H
HTOELAYH TIME + | - NBT ¢ 2-MBL ¢ J-GBT# #-5BL ¢ J-EBT# 6-EOL & 7-WBT & B - WBL#
HEH M HH T H HH R H I H HHH T H

oLy T00%  B.439 2.4630 ¢ 2943 % S0 12T e 26306 0,204 730+
HHHHHH I HHHHHHAH T HHHHH HH M H P H N HH T H S H Y

TABLE NO. 44
CALCULATED WUMBER OF VEHICLES STOPPED (PER 40 WINUTE PERIOD)

HEHHHHHH I HTHH B ST H A H G R H T
vST0F ¢ TIHE & (- NBT o 2-NBL¢ 3-GBT 4 4-GBLe¢ S-EBT# 6-EBL® 7-#BT # 8 -WBL®
A A HH I H R HHHHH I

¢ 0 b T00 ¢ 958,236 € 122,499 ¢ 434,007 ¢ 79,586 ¢ 476,849 ¢ 122,499 ¢ 9TE.226 % 79,586 ¢
HHHHHHHHHHHH S H T HHH M H O HHH T A HH

TABLE N0. 435
CALCUATED EXCESS FUEL CONSUMPTION (GALLOME PER 60~ HIMUTE PERIOD)

HHHEHHH TR H T H B HH I HHH B H MM HHH M H
WEXFUEL® TIHE # (- NBT ¢ 2 -NBL & J-G5BT® 4-GBL# S-EBT & &-EBL# 7-WBT & 8-WBLE
HHA M H S HH U H B H I H
oo+ T00¢ 14468 2.806% L 106 @ 13EAH bbb e 2,806 ¢ LATOSE LIS4
HEHH I HHHHH U H D HUHHH I H HH I HH HH
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(SIBNAL OPERATIONS ANALYSIS PACKAGBE)

LEFT TURNK CHECK

(PER 60 RINUTE PERIOD)

PERIOD  NORTHBOUND SOUTHBOUND
NO. TINE VOL  CAP ViL  CaP

EASTBOUND WESTBOUND
VoL cap o viL ce

1700 124, 138, 82, 136,

124, 134, 62. 138,

42
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(SIBNAL OPERATIONSB ANALYSIS PACKABE? PAGE - 4
DESIGN AND EVALUATION SURMARY
CONTROLLER SEQUERCE LOST TINE  STEP sToP
INTERSECTION NAME RUN NO. AND TITLE TYPE DIAL W8 EM PHASES (PH TOTAL  SIZE  PENALTY
L1 PRETINED | LT i 3.0 12,0 4.0 30.0
WEASURES OF EFFECTIVENESS
SEQUENCE
DELAY 5T0PS EIC FUEL EXC LEFT MNAXINUK  V/C LEFT TURM TREATHENT
MOVEWENTS: (VEH-HRS) (I} (gaL)  (VEW) QUEUE  RATIO  PROTECTION VEH/CYC PH 1 PH2 PHI PHA PHI PH &
NB THRU 1 8.4 9.2 14,47 18.4 0 0y
LEFT i 63 9.1 2.8 0 2.4 30 REST Q0 [
SB THRU 1 .94 1.8 ball B.4 i 444
LEFT A3 964 1.3 0 1.9 <40 REST 0 e
EB THRU 1 LI Ta. b.64 9.3 J7 $44
LEFT 1 263 9.1 2.681 .0 2.4 80 REST .0 X
WB THRU 1« 8.20 9.l 1470 19.0 50 X 4441
LEFT 1 S3 0 9hb L3 0 1.3 40 REST .0 8441
WEASURES OF EFFECTIVENESS SIENAL TININGE
ANALYSIS:  DELAY 8TOPS EX. FUEL EX. LEFT WAXIMUN  V/C ALLRED DIALCYCLE PH I PH2 PHJ PHA PHS PH &
PERIOD 1 (VEH-HRS) (1 (BAL) (VEH) QUELE  RATIO  (SEC) NO. (SEC) w @ @ @ @ @

700- 800r  29.5  E9.8 50.24 0 19.0 50 W0 I 70,00 12.4 37.2 12.4 380

SUNWARY :  29.53 89.8 50.24 .0 19.0 .80 PERFORMANCE [MPROVED
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(SIGNAL OPERATIONS ANALYSIS PACKABE) PAGE - §

CONTROLLER SEQUENCE LOST TIKE  STEP sTop
INTERSECTION NAME RUN NO. AND TITLE TYPE DIAL  W/E  EM PHASES /PH TOTAL  SIZE  PENALTY
5] PRETINED | tr 4 3.0 12.0 S0 0.0

VOLUWNE/CAPACITY RATIO 1« PERIODS : AVERRGBE DELAY (SEC/VEW

123 1.0 0.75 0.3 0.28 0 0 40 20 120 160 200

HHEHHHHEHHHH R 700~ 800) ¢HHH

1.25 1.0 0.75 0.3 0.25 0 0 40 80 120 160 200

PREFERRED CYCLE LENBTH (SEC) +PERIODS: FUEL CONSUNPTION (BAL/VEH

150 120 90 40 30 0 0 0,01 0.02 0.03 0.04 .05

HHHBHEREH 700- 5001 HHHHHIHEE

150 120 90 40 0 0 0 0.01 0.02 0.03 0.04 0.05

Lh




CSIBNAL OPERATIONS ANALYSIS PACKABE) PAGE - &

SOAP IMPUT ECHO

KO. CARD IDA B MOT WBL SBT SBL EBT EBL WOT WBL CORMENT

e e T T S —— i +

17 (€MD :

+H+ END OF S0AP JOB +++

+++ G000 NEMS: NQ ERRORE ENCOUNTERED DURING THIS JO§ +++
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PASSER T1-34

TEXAB DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
MA.TIPHASE ARTERIAL PROGRESGION - 1435101
tempe broadway DISTRICT 1 03/21/84 RUN NO.
~ PROGRESSION MODE. :
~ SPEED VARIATION.

INPUT DATA
NUMBER OF LOMER CYCLE UPPER CYCLE CYCLE
INTERSECTIONS LENGTH LENGTH INCREMENT
-3 &0 120 S

Input Data Continued ....

saaa INTERSECTION 1 NILL
DISTANCE O TO 1 SPEED DISTANCE 1 TO O SPEED
0. FT 0. MPH 0. FT 0. MPH
A SIDE QUEUE CLEARANCE B SIDE GUEUE CILLEARANCE
O SECS 0 SECS
ARTERIAL PERMISSIBLE PHASE SEQUENCE CROSS ST PHASE SEGUENCE 18
LEFT TURNS FIRST NO OVERLAP LEFT TURNS FIRST
NO OVERLAP
MOVEMENTS (NEMA)
3 ) 1 2 3 4 7 8
VOLUMES (VPH) 120 999 80 612 120 3528 80 977

SAT FLOW RATE (VPHE) 1700 3400 1700 S100 1700 3400 1700 3400
MINIMUM GREEN (SEC) 8 o a8 a - 8 8 a8
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Input Data Continued ....

#as# INTERSECTION 2

DISTANCE 1t TO 2

1499. FT

A SIDE QUEUE CLEARANCE

O SELCS

ARTERIAL PERNISSIBLE PHASE SEQUENCE

LEFT TURNS FIRST

S
VOLUMES (VWPH) 120
SAT FLOW RATE (VPHE) 1700

HINIMUNY GREEN (SEC) a

Input Data Continued ....
aa#s [INTERSECTION 3

DISTANCE 2 TO 3

1632, FT

A SIDE QUEUE CLEARANCE

0 SECS

ARTERIAL PERMISSIBLE PHASE SEQUENCE

LEFT TURNS FIRST

S
VOLWES (VPH) 130
SAT FLOM RATE (VPHE) 1700

MINIMUM GREEN (SEC) 8

COLLEGE
SPEED DISTANCE 2 7O 1 SPEED
40. MPH 1499. FT 40. MPH

B SIDE QUEUE CLEARANCE
0 SECS

CROSS ST PHASE SEQUENCE IS
LEFT TURNS FIRST
NO OVERLAP
MOVEMENTS (NEMA)
& 1 2 3 4 7 8

80 532

NO OVERLAP

1104 &0 308 b o 544

3400 1700 35100 1700 1700 1700 1700

RURAL

SPEED
40, MPH

DISTANCE 3 TO 2
1632, FT

SPEED
40. MPH

B SIDE QUEUE CLEARANCE
0 SECS

CROSS ST PHASE SEQUENCE IS

NO OVERLAP LEFT TURNS FIRST
NO OVERLAP
MOVEMENTS (NEMA)
& 1 2 3 4 7 8
964 80 510 140 6358 93 1051
3400 1700 35100 1700 3400 1700 35100
:) e - ) 8 8 a 8
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Input Data Continued ....

ssse INTERSECTIOMN 4 TERRACE
DISTANCE 3 TO 4 SPEED DISTANCE 4 TO 3 SPEED
1119. FT 40. MPH 1119. FT 40. MPH
A SIDE QUEUE CLEARANCE B SIDE QUEUE CLEARANCE
0 SECS O SECS
ARTERIAL PERMISSIBLE PHASE SEQUENCE CROSS ST PHASE SEQUENCE IS
LABBING GREEN WITH OVERLAP LEADING GREEN
NO OVERLAP
MOVEMENTS (NEMA)
S 3 1 2 3 4 7 8
VOLUMES (VPH) o 964 40 594 &0 o o 40
SAT FLOW RATE (VWFHB) 0 5100 1700 35100 1700 0 o 1700
MINIMUM GREEN (SEC) 0 a a8 a 8 o o e
Input Data Continuad ....
*aa# INTERSECTION S DORBEY
DISTANCE 4 TO 9 SPEED DISTANCE S TO 4 SPEED
1500. FT 40, MPH 1500. FT 40. MPH
A SIDE QUELE CLEARANCE B SIDE QUEUE CLEARANCE
O SECS 0 SECS
ARTERIAL PERMIGSIBLE PHASE SEQUENCE CROSS ST PHASE SEQUENCE 1S
LABGING GREEN WITH OVERLAP LEADINS GREEN
NO OVERLAP
MOVEMENTS (NEMA)
S & 1 2 3 4 7 8
VOLUMNES (VPH) o az4 40 594 150 0 o 20
SAT FLOW RATE (VPHO) o 35100 1700 5100 1700 o 0o 1700
MINIMUM GREEN (SEC) (o} ] 8 8 -] o o 8
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Input Data Continued ....

+ass INTERSECTION &
DISTANCE S TO 6

1621,

A SIDE QUELE CLEARANCE

ARTERIAL PERMISSIBLE PHASE SEQUENCE

LEFT TURNE FIRST

VOLUMES (VPH)

SAT FLOW RATE (VPHB) 1700 35100

MINIMUM GREEN

Best Solution....
#Hean INT,. 1
HmILL

MOVEMENTS
OREEN TIME (SECS)
GREEN TIME (X)

(SEC)

McCL INTOCK
SPEED DISTANCE & TO S SPEED
FT 40. MPH 1621. FT 40. MPH

B SIDE QUEUE CLEARANCE

O SECS O SECS

CROSS ST PHAGE SEQUENCE IS

NO OVERLAP LEFT TURNS FIRST
ND OVERLAP
MOVEMENTS (NEMA)
3 ) 1 2 3 4 7 8
110 930 70 484 160 485 100 1070
1700 5100 1700 3400 1700 3400
a a - a 8 a -] e

.0 SEC OFFSET ARTERIAL PHABE SEQ IS LEFT TURNB FIRST
.0 X OFFSBET CROSS STREET PHASE SERQ 1S LEFT TURNS FIRST

HOVEMENTS
X-RATIO
LEVEL OF SERVICE

(NEMA)

DELAY (SECS/VEH)

TOTAL INTERSECTION DELAY

ARTERIAL . CROS8 STREET
145 1+6 2+6 TOTAL MAJOR 3+7 3+8 4+8TOTAL MINOR
8.8 -0 24.1% 32.9 8.7 .0 2Z3.4 32.1
13.5 0 37.1 30.4 13.4 0 3565.0 49.4
MEASURES OF EFFECTIVENESS
S [ 1 2 3 4 7 a
-6 <95 <564 -39 .98 .32 - 65 .96
E € B A E A B E
93.3 30.9 38.3 17.7 101.6 19.5 39.4 41.8
E c D B E B8 D D
.10 30 <74 1.00 .06 1.00 .72 .23
E E D A E A D E
111, 393. 72. 4346, 111, 399. 72. a874.

HMINIMUM DELAY CYCLE

34.7 SECS/VEH 104 SELCS
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Best Solution....
wawe INT,

2 29.5 SEC OFFSET

ARTERIAL PHASE SEB IS LEFT TURNS FIRST

COLLEGE 45.4 L OFFSET CROSS STREET PHASE SER IS LEFT TURNS FIRST
ARTERIAL CROSS STREET
MOVEMENTS 1+3 i+& 2+6 TOTAL MAJOR 3+7 3+8 4+BTOTAL MINOR
GREEN TIME (SECS) F.2 .0 28.1 37.3 8.0 L0 19.7 27.7
GREEN TIME (%) 14.2 -0 43.2 S57.4 12.3 .0 30.3 42.64
MEASURES OF EFFECTIVENESS

MOVEMENTS (NEMA) S & 1 2 3 4 7 a
X-RATID .88 .88 .59 « 29 .57 .87 89 1.33
LEVEL OF SERVICE E E A A A E E F
DELAY (SECS/VEH) 69,1 14.0 34.9 11.46 36.5 40.2 79.0 105.0
LEVEL OF SERVICE E B D B D D E F
PROBABILITY OF

CLEARING BUEUE .28 «bé .82 1.00 .80 .47 .24 .00
LEVEL OF SERVICE E D C A [ E E E
STOPS (STOPS/HR) 110. 354. 71. 284. 54. 315. B4. 558.

TOTAL INTERSECTION DELAY
39.2 SECS/VEH

Best Sclution....

*een INT. 3 1.8 SEC OFFSET ARTERIAL PHASE SER IS LEFT TURNS FIRST
RURAL 2.8 % OFFSET CROSS STREET PHASE SER IS LEFT TURNS FIRST
ARTERIAL CROSS STREET

MOVEMENTS 1+5 1+4 2+&6 TOTAL MAJOR 3I+7 3+8 4+8TOTAL MINOR

GREEN TIME (SECS) .7 -0 25.4 35.1 10.2 .0 19.7 29.9
GREEN TIME (%} 14.9 .0 39.1 54.0 15.7 L0 30.3 46.0

MEABURES OF EFFECTIVENESS

