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EXHIBIT 17-1. TWSC UNSIGNALIZED INTERSECTION METHODOLOGY

7" Input
- Geometric data
- Hourly turning movement volumas
- Heavy vehicle percentages
- Pedestrian data
L - Upstream signal data
- Compute flow rate Compute gap times
- ldentify conflicting traffic - Critical gap times
flow - Follow-up times
- / - J

¥

f Compute potential capacit
\_ pule p apacity )

f./ﬂ:{_ljusl potential capacity and compute movement capacit;\
- Impedance effects
- Shared-lane operation
- Effects of upstream signals
- Two-stage gap acceptance process
\_ - Flared minor-street approaches Y,

J

Compute queue lengths )

Y

L

Compute control delays )

NN

Determine levels of service >
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(sec/veh ) 5all (e Jare Aadll (Syin
Average Control Delay(sec/veh) Level of Service
0-10
15-10<
25 -15<
35-25<
50 - 35<
50<

mTmoOoOw>

digun Qbhl}_a 5@.;45\ e Gladalall 4aaad) Gsa Hlara (2—4 ) d‘gl.aj\
Level of Service Criteria for TWSC Intersections

EXHIBIT 17-2. LEVEL-OF-SERVICE CRITERIA FOR TWSC INTERSECTIONS

Level of Service Average Conirol Delay (s/veh)
A 0-10

= 10-15

= 15-25

> 25-35

= 35-50

=50

mMm O oW

Table 1.1: Level of Service definitions (based on vehicle delay) — HCM 2000
Control delay per vehicle in seconds (d) (including geometric delay)

Level of Service | Signals and Roundabouts Stop and Gsli\éen-\SNay (Yield)
A d <=10 d<=10
B 10<d<=20 10<d<=15
C 20<d<=35 15<d<=25
D 35<d<=55 25<d<=35
E 55<d<=80 35<d<=50
F d>80 d>50




EXHIBIT 17-4. DEFINITION AND COMPUTATION OF CONFLICTING FLOWS

Subject Subject and Contlicting Movements
Movement Contlicting Tratfic Flows, vy
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e : T @
Major LT . B 3 §
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o« 15
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EXHIBIT 17-6. POTENTIAL CAPACITY FOR TWO-LANE STREETS

1500

Potential Capacity, cp,; (veh/h)

500

10007,

il bl Cillaes) ——— LT Major

"Gl e (padll Gillars) — — RT Minor
EHU (o daplliea 4Sa = - - TH Minor
SHl Cra Jlundl Cillae) oo LT Minor

2000

I
500

| | I T
1000 1500 2000 2500
Conflicting Flow Rate, v, , (veh/h)

EXHIBIT 17-7. POTENTIAL CAPACITY FOR FOUR-LANE STREETS

1500 —

Potential Capacity, ¢p; (veh/h}

500—

1000—:.

il e bt Gildlaet) —— LT Major
“sill (e el Cilladl  — — — RT Minor
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Conflicting Flow Rate, v, (veh/h)




CRITICAL GAP AND FOLLOW-UP TIME : 2} (3a) da all 5a4l

tc,x = tc,base + tc,HV PHV + tc,G G - tc,T_ 1:S,LT (17'1)
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(5-17) Il o BV s jall 5 20 : t paee

(hls mol ot Guhll 2 5 oilay )l Golall 1 335) ALET el daws s gaeatl iy
Aaglll @lS)all 4 ALEl byl 4w Py

(7¢8¢10¢11 S all 0.2 32505 12 59 Sl 0.1 335 ) daall e Julbas t Lo g

100 e A g Jiall 4o :G

€13 0.0 Al 5l I Anyall 1.0 ) iilaye o o Al 5330 el e eia JS) monaa Jalaa ste 7
7,8,10,11 Sl e basd gulaig o)y Ay 8,410

N abalis o jlull dihaiall 451107 3251 ) (S€C) plalinll uigh AN s sl Jalae Mg 7
(<YW W 1.0 5 g3y

tc base (S) daaly) daall 5yl Yy &l e
A"_ILU’J\ Z\S); - N
Oilas (o)) Gk Ghlas 2l ey Goh tt pase (S)
sl G Sbenll Cilkaad 4.1 4.1 2.2
6l (e Cpaall Callass) 6.2 6.9 3.3
Lol e dasiies ASys 6.5 6.5 4.0
Gl e Hlanll Callas) 7.1 7.5 3.5
P ALl (e aemnd i) (e Ll
Tf,x = tf,base + tf,HV -PHV (17'2)

X (seC) Ligilll ASall aolill (ya) it

(5-17) Jsanll s iYW gl (30 ¢ T pase

el el Bl T 5 Gilay cewill GoRl 0.9 335 ALEN Gyl daws s mamaill Ty
((S2151EN

Al Al b AL el daws :Pyy



Potential Capacity:diSaal) dauwll
Vgt /3600

C. =v S

P.X C.X 1 _ e_vc,xtf,x/36oo (17-3)

O
(veh/h) X st 4SHall dx€adll daud) & Cp i

(veh/h) X Ll Aall ae deslaiall 85l Jaxa t Ve x

- (58C) X Al Al (ahalaal (gl gD (e A S grans (sa) Laal) dajall 8533 ot

AS)all (O] ) A saslgially L Al dajell Bale g (goll) ghAll dje 50k (s Gl ) ) (g sty
.(sec) x Lt

:( Impedance Factors) ddley) clalae

: by il sl ASa e clile) AN (s ¥ 2 (s sl iS5
Cm,j = Cpj (17-4)
Cpj Al dadl (55l Cpnj Aladl) sl ()55 Cum

o) e honl] Ailaaiall AS all (pe Ze Y (i yai (055 (G Aaiiondl) 3 (s siandl) S #
Poj=1—(V j/Cm,) (17-5)
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f. =TTPn
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EXHIBIT 17-8. ADJUSTMENT TO IMPEDANCE FACTORS FOR
MaJor LEFT TURN, MINOR THROUGH

- L~
0.8 7

0.7 =

O
| L
0.4 /

0.3
0.2 /”/
0.1

0 01 02 03 04 05 06 07 08 09 1
p" = '{Pnj}'{Pn W

fi = (p")(Po ;) (17-9)

(4 Gsiadl) @il g oLal o L] dilaaidl) A5l 2 |
(2 Gsidll) @il gLl e cpall Cilaai¥) ClSya 2
diledl) dad) ()63
Cm.1 = (fi)(Cp,) (17-10)
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b dnadl s jlall e Lid V) aas iy 22

. Stop or Yield s )bl s jeae i) 5 lall il 13 V3, Vg dad dogd -3

el aaxia il g LA S 1Y V) Ged Jegs -4

. Stop or Yield s il | jeae OAS i (oussi )l g SLal e Gaad) sad CildaniD darada b jla ollia S 13 Vg dad Jogg -5
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Definition and Computing of Traffic Volumes for two Minor Approaches

(bl JliGrade % Syall I
4+ 2 o o 4- Type of Vehicle
0.7 0.6 0.5 0.4 0.3 L) calaal

Motorcycles
14 1.2 1.0 0.9 0.8 Lokl il
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3.0 2.0 1.5 1.2 1.0 | dalu (=g ahld

*SU/RVs
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Combination
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Stopped Delay per Vehicle Level of Service
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Level of Service Criteria for TWSC Intersections
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EXHIBIT 17-9. RELATIVE PEDESTRIAN/VEHICLE HIERARCHY

Vehicle Stream Must Yield to Pedestrian Stream | Impedance Factor for Pedestrians, p,

Vs V16 Pp16

Vy Vi3 Pp1s

vy Vis Yz [pp.15} (P19
Vg Vi5e Vg (Pp.1s) (Pp.16
Uy Vyge Vag (Pp1s) (P14
Y10 Vigr Vig (Pp.1) (P14
n Vyge Vg (Pp.1s) (Pp.16)
Viz Vi, V13 (Pp.1s) (Ppa3l

1A %) 5Léual) I\S_); e 2\3\.9}1\ Jelae sy
Ppx =1 —fop (17-12)

sl (6-17) Akl ) sLital) d8le] Jalaa dilia) (S
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fi =|_'||:F}|:|,j:'F}p,x (17-13)
j

s (9-17) A8l

f;= D" PojPpx (17-14)
Lo Aalal) Jaaliil) 8 J 3l HOM s ) g sV (S ) Aalad) cllall oany Sllia
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il & LA e Gpadll ddlaniall 4S all g LSY1 3 ) 3¢ Jaxa : ) (veh/h)
ol g LDy dagiinsall 48 5all5 ) 32l Jana : vip (veh/h)
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EXHIBIT 17-17. Two0-STAGE GAP ACCEPTANCE INTERSECTION

=TT

e vy
N
@ STOP
e
@ m = no. of storage spaces
Input line
I

Stage |

a=1-0.32e"13M form>0 (17-30)

Cy _cm,:-:

= (17-31)
S —=VL —Cm,x

Cua

dohanssl) By5all 3 byl ST Sl sae M

Se¥) Ayl A dedl ¢ (veh/h);

Al dlsyall DA dadl 2

(V1orV4) sl dibasiadl iall 55l Jaxe 1V

8aall o e Alilly oY1 dapall DA daalaaiadl 2SN 8yl Sl b dug jadd) AS)all daudl : Cpyx
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Forv=1,

Forv=1,
d= 3600
CIT'I.X

d = control delay (s/veh),
vy = flow rate for movement x (veh/h),

Cm,x = capacity of movement x (veh/h), and

or = S [YO™ Dew V) +y T ] (17-32)
a
Cr = m+1 [m[CII _VL}"'Gm,x] (17-33)

Control Delay :_salill 4ia]

. [36:}:} ]{ Vi J

| 2

Vi _ il Wy _ CITI.K D‘rﬂ,x )
+900T -~ 1+ '5[—0m.x 1} e +5  (17-38)

T = analysis time period (h) (T = 0.25 for a 15-min period).

where
da
d,, d,, d,

Ve, Vi V)

da

_ dr‘u‘r +dt‘u‘t +d|‘u‘|

Vi +Wg +V)

control delay on the approach (s/veh);
computed control delay for the right-turn, through, and lefi-turn

movements, respectively (s/veh); and
volume or flow rate of right-turn, through, and left-turn traffic on the
approach, respectively (veh/h).

17

ce oA Al e

(17-40)



Control Delay (s/veh)

EXHIBIT 17-20. CONTROL DELAY AND FLOW RATE

I I I I I I I
200 400 600 800 1000 1200 1400

Movement Flow Rate (veh/h)
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TWSC - UNSIGNALIZED INTERSECTIONS WORKSHEET

Werkshest 1

General Information Site Information

Anatyst KN Interseclion JonesMarka
Agency or Company CEI Iurisdiction Latah Count v
Diale Performed ST Ambyst Yo 997

Amalysis Time Period_AM Feak

Geometrics and Movemeants

Fak- 4
12911 %10
E
| 4
@ ). qrade. _OF
T
Vi 300 p——x
& 3 1501y
¥y .
'iz —_—
'.|:i A '|I]-
* ¥ Mzriar
EIC]
- - Dk
“TV8"  Lengh of sudyperiod = 025 b 1 i
Werksheat 2
Vehicle Volumes and Adjustments
Viehick Vialumes and Adusiments
Movement 1 H 3 4 5 [ 7 g ] ] n 12
Volume (ehh) 250 | 40 1500 | 300 40 120
Peak-hour lackor, PHF oo roo | oo | roo oo oo
Hourly Hlow rale fahh) 250 | 40 1500 | 300 40 120
Proportion of heawy vehicks, Pyy oo (oo | on | om oo 0.0
Padestrian Valumes and Adjustments
Movement 13 14 15 16
Flow, V; (pedih 0 o o 0
Lane width, w {rm)

Walking speed,! 5, (m's)

Percent blockage, 1 (Equation 17-11)

1. Deiauk waking spesdd= 1.2 mis
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