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- Coding Requirements
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e Differences between Synchro &
SimTraffic
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~ SYNCHRO 9 DEFINED

AGENDA

e @ SOftware package for modeling and
— optimizing traffic signal timings.
— Capacity Analysis
— Coordination
— Actuated Signals
— Time-Space Diagram
— Integration with SimTraffic

e Analysis of TWSC & AWSC Intersections
e One/Two-Lane Roundabouts



* SYNCHRO’S METHODOLOGIES
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SimTraffic

e Unsignalized Intersections

~ All-Way Stop Control (HCM 2000 & 2010)

- Two-Way Stop Control (HCM 2000 &
2010)

— Roundabouts (HCM 2010)

e Signalized Intersections
- Percentile Delay
- HCM 2000
- HCM 2010




" HCM 2010 ROUNDABOUTS (CHAPTERS 21 & 33)

AGENDA

- Based on empirical data within US

Synchro

p nemzoo -, [,ower capacities than other countries

SimTraffic

. Analysis of two-lane roundabouts

- Lane-by-lane analysis for multilane roundabouts
. Entry, exit and conflicting flow rates

. Capacity function of conflicting flow
- Right & left computed separately

. Right-turn by-pass lanes considered

- Either yielding exits or free flowing

- Encouraged to calibrate to local conditions

- Critical and follow-up headways
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Step 1: Determine Circulating and
Exiting Flow Rates

Step 2: Determine Capacity of Each
Entry Lane and Bypass Lanes

Step 3: Compute V/C Ratio for
Each Lane

Step 4: Compute Average Control
Delay for Each Lane

Step 5: Determine LOS and 95%
Queue
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Exhibit 21-24
Demand Volumes and Lane

Configurations for Example
Problem 2
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Synchro A ‘\ f" -

) HCM 2010 — )
Trats ﬂ@ﬂ@ BRIT TP
SimTraffic & Eler=i
LEME SETTINGS ) — "y v A -\ T ~ > l <
EBL EBT EEFR WEL WET WER MEL MET MER SBL SBT SBER

Lanes and Sharing [HRL] - - 4B 41 & d F
Traffic Yolume [vph) 230 420 80 400 250 90 50 E0 120 240 E0 400
Future Walume [vph] 230 420 a0 400 250 a0 50 E0 120 240 E0 400
Street Mame
Link Distance [ft] — 1000 — — 1000 — — 1000 — — 1000 —
Link Speed [mph) — 30 — — 30 — — 30 — — 30 —
Set Arterial Mame and Speed — EB — — 'wE — — MB — — 5B —
Travel Time [3) — 27 — — 27 — — 227 — — 227
|deal Satd. Flow [vphpl] 1500 1500 1500 1500 1500 15001 1500 1900 14900 1900 1900 14900
Lane 'width [ft] 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) — a — — i — — 0 — — 0 —
Area Type CBD - O — - O — - O — - O —
Storage Length [ft] u] — u] 1] — 0 1] — 0 1] — 0
Storage Lanes [#] — — — — — — — — — — — —
Right Turn Channelized — — Mone — — Maone — — Maone — — Maone
Curb R adius (ft] — — — — — — — — — — — —
Add Lanes [H) — — — — — — — — — — — —
Lane Utilization Factor 095 095 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 .00
Right Tum Factor — 0954 — — 0382 — — 0530 — — 1.000  0.850
Left Turn Factaor [prot) — 0954 — — 0.974 — — 0.989 — — 0962  1.000
Saturated Flow R ate [prot) — 3329 — — 3288 — — 1713 — — 1732 1583
Left Turn Factor [perm] — 0,984 — — 0.974 — — 0.989 — — 0.962 1.000)
Right Ped Bike Factor — 1.000 — — 1.000 — — 1.000 — — 1.000  1.000
Left Ped Factar —  1.000 — — 1.000 — — 1.000 — — 1.000  1.000
Saturated Flow Rate [perm) — 3329 — — J288 — — 1713 — — 1732 1583
Right Tum on Red? — — — — — — — —
Saturated Flow Rate (RTOR] — u] — — 1] — — 1] — — 1] 0
Link 15 Hidden - O — - O — - O — - O —
Hide Mame in Mode Title - d - - d - - d - - d -
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Synchro | HASS~ B
)  HCM 2010 -y P8R = 9 G
O

SimTraffic
MODE SETTINGS TIMING SETTINGS e —> \’ ( - A ‘\ T (’ \. i ‘/ Fik .
EBEL EET EBR WBL  WBT  WEBR NEL MET NER SBL SBT SER PED | HOLD

Mode # 3 Lanes and Sharing (HRL) +~ 4B S & 4 F — —
Zone: Traffic Yolume [vph] 230 420 a0 400 250 90 50 E0 120 240 €0 400 = =
# East [ft): 1000 Future Yolume [vph) 230 420 a0 400 250 90 50 E0 120 240 0 400 — —
Y Marth [ft]: 1000; Turn Type Perm — — Perm — — Perm — — Pem — Perm; — —

Z Elevation [f]): 0 Protected Phases 4 - g - 2 - E
Desgintion Permitted Phases 4 = b = 2 = E 3 = =
1 Control Type ) Pretimed ] Pemitted Flashing Yellow — — — — — — — — — — — — — —
Cycle Cength 5 Hesgrved Detector Phases 4 4 — 8 8 — 2 2 — [ [ [ — —
Lock Timings: fretmed Suilch Phase 0 n - 0 v - ] v - 0 0 i - -
Optimize Cycle Length: Semi Act-Uncrd Leading Cretector (ft] = 100 = = 100 = = 100 = = 100 20 — —
O plimize: 5plits: et Coord Traiing Detector (1 - 0 - - [ - - [ - — [ [ - -
Actuated Cycle(s] Minirnum Initial (=] 4.0 4.0 — 4.0 4.0 — 4.0 4.0 — 4.0 4.0 4.0 — —
M atural Cyclels): 50.0 Miriirnurn S plit [x] 20,0 200 — 200 20.0 — 200 20.0 — 20.0 20,0 20.0 — —
Max v/c: Ratio 0.93 Total Split (5] 200 200 = 200 200 = 200 20.0 = 200 200 200 = =
Intersection Delay [s): 229 “Wellow Time (3] 35 35 - 35 35 - 35 35 - 35 35 35 - -
Intersection LOS C All-Red Time [3) 0.5 0.5 = 05 05 = 0.5 05 = 05 0.5 0.5 = =
ICU 0.85 Lot Time Adjust (5] — 0.0 — — 0.0 — — 0.0 — — 0.0 0.0 — —
ICU LOS: E Lagging Phase? — — — — — — — — — — — — — —
Offset [5): 0.0 Allow Lead/Lag Optimize? — — — — — — — — — — — — — —
Referenced to Begin of Green| Recall Maode Max Max — Max Max — Max Max — Max Max Max — —
Reference Phase: 2+6 - NBTL SBTL Speed limit (mph) — a0 — — a0 — — 30 — — 30 — — —
Master Interzection; O Actuated Effct, Green [g] — 1E.0 — — 16.0 — — 1E.0 — — 16.0 1E.0 — —
“ield Pairt: Single! Actuated 0/C Ratio — 0.40 — — 0.40 — — 040 — — 040 0.40 — —
Mandatory Stap On Yelow: (| Wolume ta Capacity Ratio —  1.05d — —  1.76d — — 0.35 — — 064 0.48 — —
Control Delay [g) - 341 - - 298 - - 6.1 - — 174 33 - -
Queue Delay (5] — oo — — on — — on — — on 0.0 — —
Total Delay (5] — 341 — — 298 — — 6.1 — — 174 a3 — —
Level of Service = C = = € = = A = = B A = =
Approach Delay [s] — 341 — — 298 — — B.1 — — a5 — — —
Approach LOS — C — — C — — A — — A — — —
(ueue Length S0th [ft] — 76 — — 75 — - 16 - — 53 0 - -
(ueue Length 35th [it] = H176 = = 174 = = 49 = = #144 37 = =
Stops [vph] — 535 — — 541 — — a0 — — 226 48 — —
Fuel Used [g/hr) — 14 — — 13 — — 3 — — 5 4] — —

wioy 1 Ming ok
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ol s . . .
|l HA~ Changed to Signing Settings
rﬂ TIA HCM g A
i /)
% g @ g B 2010 B & &
=R
a—
MODE SETTINGS SIGMIMG SETTIMNGS ) —> \' ( *\' ‘\ T f’ \’ l J
EBL EBT EEBR WEL WET WER MEL MET MHER SEL SET SER
Mode # 3 Lanes and Sharing (AL > 4k 41 & J i
Zone: Traffic: Yolume [vph) 230 420 a0 400 250 a0 50 B0 120 240 B0 400
# East [ft): 1000 Future Yolume [vph) 230 420 an 400 280 a0 a0 B0 120 240 E0 400
% Morth [f): 1000 Sign Contral — Yield — — Yield — — ield — — Yield —
Z Elewation [ft): 0 bz Ewit Lanes — 2 — — 2 — — 1 — — 1 —
Drescription Right Turmn Channelized — — Mone — — Mong — — Mone — — Mone

Control Type

b ax w/c Ratio:

Intersection Delay [z —
Intersection LOS: —
ICL: 0.86
ICU LAS: E
Ingide Fadius [ft): 28
Outside Radius [ft): R2
Foundabaout Lanes [#]: 2
Circle Speed [mph): 18
Inside Calor:

Tranzparent Circle:
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HCH 2010 ROUMDABOUT HCM 20 ROUMDABOUT
EB WE HE SB
Node # 3 Entry Lanes [ 2 2 1 2
Zone: Conflicting Circle Lanes 1 1 2 2
* East (i) 1000 Exit Lanas 2 2 1 1
' Morth [ft): 1000 Adjusted Approach Flow [vph) et 774 242 Far
Z Elevation [ft]: 0 Demand Flow Rate [podh] a0e a8 247 7l
Dregcription Wehicleg Circulating (pe/h) TE4 372 976 T2
Man vz Fatio: Wehicles Exiting [pe/hl 7549 o581 594 418
Intersection Delay [s): 197 Followe-Up Headway [=) 3186 3186 3186 3186
Intersection LOS: C Ped*ol. Crozzing Leg [#/hr] i} 0 0 i}
ICU: 0.86 Ped Capacity Adjustment 1.000 1.000 1.000 1.000
ICU LOS: E Approach Delay [zeciveh) ) R 129 134 16,7
Inside Radius [f): 28 Approach LOS b} B B C
Outside Fadius [ft): 52 Lane Lett Right Left Right Left — Left Fiight
Roundabout Lanes [#]: 2 Critical Headway [s) 5193 5153 5193 5193 4113 — 4233 4113
Circle Speed [mph): 18 Designated Moves LT TR LT TR LTR — LT R
Inzide Colar: Azzumed Moves LT TR L TR LTR = LT R
Tranzparent Circle: |:| Right Tum Channelized — — — — — — — —
Lane Utilizatian 0470 0530 0540 0480 1.000 — 0429 0571
Entry Flow Rate (pcih) 79 427 442 e 247 — 322 429
Capacity, Entiy Lane [pe/h) 526 526 773 i) Tl — B33 BRE
Entry HY Adjustment Factor 0952 0953 0952 05982 0,979 — 05981 0.9
Flaw Rate, Entry [vph) 361 407 1 358 242 — 3E i1
Capacity, Entry [vph) 5 502 742 Ll 558 — E21 E4E
Yolume to Capacity Fatio 0720 08 0567 0483 0433 = 0508 0652
Control Delay [zec/veh] 271 313 139 1.7 134 — 142 18.6
Lewel of Service D E B B B — B C
95th-Percentile Qusue [veh) E a 4 3 2 — 3 |3

b aximnumn wolume to capacity ratio
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[ HCM b

ﬂ%@@ BEEH =995
(0)[+]«4)4)
HCH 2010 ROUMDABOUT HCh 2010 ROUNDABOUT
EB Wh NE SB

MHode # 3 Entry Lanes - 2 2

Zone: Conflicting Circle Lanes 1 2

* East [ft]: 1000 Exit Lanes R 1

" Marth [ft): 1000 Adjusted Approach Flow [vph) B8 \

Z Elevation [ft): 0 Demand Flow Rate [po/h) 806

D escription Wehicles Circulating [pedh) 7E4

M ax wic Ratio: Wehicleg Exiting [pe/h) 753

Interzection Delay (z): 187 Follow-Up Headway (2] 3186

Interzection LOS: C Ped%ol. Crozzing Leg (#/hr) 0

ICU: 0.86 Ped Capacity Adjuzstment 1.000

ICU LOS: E Approach Delay [sec/veh) ) RS

Inzide Radius [ft): 28 Approach LOS o

Outzide B adius [ft): 52 Lahe Left Right —

Roundabout Lanes [#): 2 Critical Headway [z] 5133 5133 —

Circle Speed [mph): 18 Designated Moves LT TR —

Inzide Color: Azzumed Moves LT TR -

Transparent Circle: O Right Turn Channelized —
Lane Litilization 0470 0530 =
Entry Flove Rate [peth) I 427 —
Capacity, Entry Lane [pc/h) B26 526 —
Entry HY Adjustment Factor 0.952 0953 —
Flow Rate, Entry [vph) 361 407 —
Capacity. Entry [vph] 501 a0z —
Wolume to Capacity B atio 0.720 0811 —
Control Delay (sec/veh) 271 B3 —
Level of Service o] E =
95th-Percentile Queue [veh) 5 2 —

I aximum volume to capacity ratio
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8 TIAﬂ HCMR
2010

FHIOEIRSEIE

T2 E

HCH 2010 ROUMDABOUT

HCk 2010 ROUNDABOUT

EB WE MNE SE

Mode ¥ 3 Ertry Lanes b 2 2 1 2

Zohe: Conflicting Circle Lanes 1 1 2 2

# East[ft): 1000 Exit Lanes 2 2 1 1

1 Marth [ft]): 1000 Adjusted Approach Flow [vph) TES e 242 FET

Z Elervation [ft): o Dremand Flow Rate [pefh) 806 218 247 a1

Drescription Wehicles Circulating (pe/h) B4 a7z 976 T2

tax wic Ratio: Wehicles Exiting [po/h) 754 251 594 418

Interzection Delay (z]: 147 Follow-Up Headway (s 3186 3186 3186 3186

Interzection LOS: C Ped Vol Crossing Leg (#/hr) 1] 0 0 0

1CL: 0.86 Ped Capacity Adjustment 1.000 1.000 1.000 1.000

ICU LOS: E Approach Delay [zeciveh) Mnh 129 134 167

Inzide Radiusz [f): 28 Approach LOS b} B B C

Outside Radius [ft): B2 Lane Left Right Left Right Left — Left Right —

Roundabout Lanes [#): 2 Ciitical Headway [z] 5193 5193 5193 5193 4113 — 4293 4113 —

Circle Speed [mph): 18 Designated Moves LT TR LT TR LTR — LT R —

Inside Color: I Assumed Moves LT TR L TR LTR = LT R =

Transparent Circle: O Right Turn Channelized — — — — — — — — —
Lane Ltilization 0470 0530 0540  0.460 1.000 = 0423 0571 =
Entry Flaws B ate (pedh) e 427 442 e 247 — 322 429 —
Capacity, Entry Lane [pe/h) 526 526 3 i) 571 — B33 E53 —
Entry HY Adjustrment Factar 0952 04952 0952 04982 0,979 — 0.921 0,921 —
Flow Rate, Entry [vph] 361 407 4 358 242 = 3E 421 =
Capacity, Entry [vph) 501 502 42 741 558 — E21 E4E —
Yolume to Capacity R atio 0720 081 0567  0.483 0433 — 0508 0652 —
Contral Delay [sec/veh) 271 3R3 134 1.7 134 — 14.2 186 —
Level of Service D E B B B — B C —
95th-Percentile Queue [veh) G g 4 3 2 — 3 5 —

M aximum valume to capacity ratia
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) HCM 2010 (s/veh)

SimTraffic
0-10
10 -15
15-25
25— 35
35-50
> 50

M m O O © >
T T T T T T

e Delay Values mimic Unsignalized
Thresholds

e Note LOSifv/c>1.0
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HA~~ 1R
)  HCM 2010 ol B R -
| TIA | HCM —sr it
SimTraffic 1:{ % @ @ g | 2010 i ) {4;; |
(@)« 4]+ P . Yielding
HCM 2010 ROUMDABOUT HCM 2010 ROUNDABOUT ;__—l- / \\ l'tll £
Mode # 3 Entry Lanes 1 | 1
Zone: Conflicting Circle Lanes || L __ 1
# East [ft]: 1000 Exit Lanes _ 1
' Morth [ft): 100C] Adjusted Approach Flow [wph) 13
£ Elevation [f): 0 Demand Flow Fate [poth) 43
Dezcription Wehicles Circulating (pefh) H
Maw wic Fatio: 0.97 Wehicles Exiting [peh) 54
Intersection Delay [s): 3.8 Follow-Up Headway [z B
Interzection LOS: b} Ped%aol. Crozzing Leg [Hhr) 0
ICL: 1.50 Ped Capacity Adjustment 0
ICU LOS: H Approach Delay [geciveh) B
Inside R adiuz [ft): 28 Appraach LOS
Outzide Radius [f): 40 Lane [l —  Bypasg
Foundabout Lanes (#]: 1 Critical Headway [z S — —
Circle Speed [mph) 13 Designated Moves LTR - - LT — #l LR — — LT N\ R
Inside Color: ] Azsumed Moves LTR - - LT — ¢ LTR — — LT — —
Tranzparent Circle: | Right Turn Channelized — — — — — Tield — — — — — Tee
Lane Utlization 1.000 = —| 1.000 = —| 1.000 = —| 1.000 = =
Entry Flow R ate (pcdh) B5E — — 5E8 — BE2) 428 — — 4 — £29
Capacity, Entry Lane [pc/h) B34 - - 587 — 18 510 — — R4 — 1938
Entry HY Adjustment Factor 0,920 — —|  0.583 — 08800 053 — —| 0530 — 0580
Flaw Rate, Entry [vwph) B43 — — BE7 — E49 420 — — 308 — E17
Capacity, Entry [vph) =51 — — 576 — 704 457 — — 513 — 1800
“Wolume to Capacity R atio 0945 — — 0.968 — 0922 0845 — — 0600 — 0.325
Control Dielay [zec/veh)] 46.6 — — BE.5 — 41.6 my — — 200 — 0.0
Level of S ervice E — — F — E E — — C — A,
95th-Percentile Queue [veh) 13 — — 13 — 13 9 — — 4 — 1
(1000 1000)
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Calibrated —

Non-Calibrated —

HCM 2010 ROUNDABOUTS
OTHER CONSIDERATIONS

HCH 2010 ROUMDABOUT

EB WE ME SB

Entry Lanes 1 1 1 1

Conflicting Circle Lanes 1 1 1 1

Exit Lanes 1 1 1 1

Adiuzted Approach Flow [wph) E43 1207 420 2R

Demand Flow R ate [podh) ERE 1220 428 943

Wehicles Circulating (posh) 437 1] TIE B9

Yehicles Exiting [pcih) 536 569 347 454

Follow-Up Headway [2] 2800 2600 2800 2600

Pedvol. Crozzing Leg [#/hr] 0 I} a0 0

Ped Capacity Adjustment 1.000 1.000 0933 1.000

Approach Delay [zecdveh] 18.4 19.4 14.0 41

Approach LOS C C C 8,

Lane Lett — Left —  Bypasz Left — Lett —  Bypass
Critical Headway [s] 4800 — 4800 — — 4800 — 4800 — —
Dezignated Moves LTR — LT — R LTR — LT — R
Azsumed Moves LTR — LT — = LTR — LT — —
Right Turn Channelized — — — — ield — — — — Free
Lane Ltilization 1.000 — 1.000 — - 1.000 — 1.000 — —
Entry Flow Rate (peth) E5E — 5ES — BE2 428 — 4 — 629
Capacity, Entry Lane [podh) 291 — ThR — 915 BA7 — E7R — 1938
Entry HY Adjustment Factor 0,980 — 0581 — 0&30 08 — 0980 — 0,930
Flov: Fate, Entry [vph] E43 — RE7 — £45 420 — 308 — B17
Capacity, Entry [vph) ara — 740 — 237 £40 — BE1 — 1900
Yolume to Capacity Ratia 0736 — 0752 — 0724 0656 — 0465 — 0325
Cantral Delay [zecdveh) 184 — 218 — 174 190 — 124 — 0o
Level of Service C — [ — [ C — B — &
95th-Percentile Quesue [veh) 7 - 7 - = 5 — 2 — 1
Capacity, Entry [vph) E31 — 576 — 704 497 — 513 — 1300
Waolume to Capacity Ratio 0.945 — 0963 — 0922 0845 — 0600 — 0.325
Control Delay [zecdveh] 466 — AE.5 — 116 397 — 200 — 0o
Level of Service E — F — E E — [ — A
35th-Percentile Lueue [veh) 13 — 13 — 13 9 — 4 — 1
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Upstream/downstream roundabouts or
signalized intersections

Extremely high entering traffic volumes
High volumes of pedestrians

More than two entry lanes

Limited or short entry designs

Pedestrian model not based on U.S.
roundabouts

Bicycle operations not available



~ SIMTRAFFIC 9 DEFINED

AGENDA

e Microscopic Simulation Model

— Simulate a wide variety of traffic control

Synchro
HCM 2010
} SimTraffic

- Each vehicle individually tracked every 0.1
second

— Vary driver behavior (aggressive to
passive)

— Measures queuing and blocking
— Real-world type model

— Account for affects of upstream signalized
intersections or roundabouts



| SIMTRAFFIC 9 DEFINED

AGENDA

e Simulating roundabouts within
S SimTrattic allows more flexibility

} SimTraffic

e The number of circulating lanes within
the roundabout can be user defined to
mimic real world applications
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LHA=S~ R

e B 2s%9
Map Settings n
Yisble  Screen Frinter Size (ft)
Background v l:‘ l:‘
1 n

Lane Dividers ' |:| .
Cuib Line v ] B oo
Center Line v l:‘ . 1.0
Stop Bars v I:I . 30
Street Mames v . . 50.0
Mode Humbers . . 50.0
Lane Marki Y l:‘ .

‘ Intersection Paths v .
Detectars Wl . .
Right Tntsiends ] [ B
Signal Pales v [l [
Signal Heads v . . 15
Arraw Diagrams . . 400
Background Bitmap  [v Bingltm) Zoom  High  «
Intersaction R adius 40
Unsignalized Intersection Radius 30

Defaults LCancel

none
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B synchro 9 - C\Users\...s.

Eile Edit Transfer Options

HA~N~ H
S

ﬂ@@@

Optimize Help

TIA HCM S

B 2010 =

SIMULATION SETTINGS

'y = it

zip\Synchro Examples\Minneapolis AM.syn (read-only)

i a (HRL) b q

Lane Alignment 2 ——

5 B 7] Fulurame [vph) i 337 1
- \I/ d Stora e Length [t — o —

WwBL2  ‘WBL  WBT  WER
Lanes and Sharing [#AL)] W o
Traffic Volume [vph) o 337 81
Future Volume [vph) 1] 337 a1
Storage Length [ft] — 0 —
Storage Lanes [#] — — —
Taper Length [ft] —
Lane Alignment Left Lef
Lane ‘width [ft] 12
Enter Blocked Intersection No No
tedian \width [ft] = = 12 =
Link Offset [ft] - - 0 —
Crosswalk ‘width [ft] — — 16 —
TWLTL Median — — O —
Headway Factar 1.00 1.00 1.00 1.00;
Tuining Speed (mph) 15 15 —
Mandatary Distance [ft] — — 200
Positioning Distance [ft] — — 1320
Mandatary Distance 2 [ft] — — 880

Positioning Distance 2 [ft)

B Synchro 9 - C\Users\..s.zip\Synchro Examples\Minneapolis AM.syn (read-cnly)

File Edit Transfer Options Optimize Help

HA~xe~ 1
ﬂ%@@ PR = <9

= ATION SETTINGS

L o

WEBL2 WBL WBT  WER

Storage Lanes (H] — — o
Taper Length [ft) —

Lane Alignment Left Léﬂ thht ) I@
Lane ‘width [fl] 12 1Pt

Enter Blocked Intersection Mo Nao Nao Maoy
Median Width (ft] — — 12 —
Link Offset [ft) — — 0 —
Crogswalk ‘width [ft) — — 16 —

TWwWLTL Median — — O

Headway Factor

Turning Speed [mph] 15 15 —
Mandatory Distance [ft] — — 200
Positioning Distance [ft] — — 1320
andatory Distance 2 (ft] — — 880

Positioning Distance 2 (ft)

A5

Interzection Add Lane Alighment

-

11,405

8.840 11,438
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Heavy Vehicles

B - o IES
Yehicles | Diriverz | [ntervals | D ata Optiong f A \
Yehicles Types 1 2 3 4 A G a 3 10

Wehicle Mame Carl Car2| Truck SU[ SemiTrk1| SemiTrk2) Truck DB Buz| Carpooll| Carpool?
Yehicle Occurence [%) [.54 016 060 010 005 0.05 020 016 0.04 0.0l
Acceleration File File File File File File File File File Fil
Yehicle Length [ft] 1E.0 14.0 380 R3.0 B30 E4.0 40.0 1E.0 14.0 1E.
Wehicle Wwidth [ft) ED E.0 2.0 2.0 8.0 8.0 8.0 ED E.0 E.
Wehicle Fleet Car Car Tk, Tk, Tk Tk Busz Fool Fool Lz
Oeccupancy [(# peaple] 1.3 1.3 1.2 1.2 1.2 1.2 200 28 28 1.
Graphics Shape Car Car Truck)  SemiTrk|  SemiTrk] DETck Buz Car Car Lz
Table Index (1 to 7) 1 2 3 4 5 E 7 1 2
4 [ b

ak. Cancel Default Yehicle and Driver Parameters




AGENDA

Synchro
HCM 2010

SimTraffic

: - o IEN
Wehicles | Drivers | Interyals | [Drata Options
Diriver Types 1 3 4 5 10

“ellow Decel [ft's™2] 120 120 120 120 120 11.0 10.0 3.0 a0 70
Speed Factar (%) 0.85 0.ag 0.92 0.95 0.92 1.02 1.05 1.08 1.12 1.15
Courtesy Decel jft/s"2)] 10.0 9.0 2.0 7.0 E.0 5.0 40 40 20 30
‘rellow React (3] 0.7 043 1.0 1.0 1.2 1.3 1.3 1.4 1.4 1.7
Green React [g] na 07 0& 0E 05 05 05 04 03 0z
Headway & 0 mph [s] 0.65 0.63 0.60 0.58 0.55 045 0.42 0.40 0.37 035
Headway & 20 mph (3] 1.80 1.70 1.60 1.50 1.40 1.20 1.10 1.00 0.90 080
Headway & 50 mph (3] 2.20 2.00 1.90 1.80 1.70 1.50 1.40 1.30 1.20 1.00
Headway & 80 mph (s) 2.20 2.00 1.90 1.80 1.70 1.50 1.40 1.30 1.20 1.00
Gap Acoeptance Fackar 115 112 110 1.05 1.00 1.00 0.585 0.a0 0.&a 0.85
Pazitioning Adwantage [weh] 15.0 150 15.0 150 150 20 20 20 1.2 1.2
Optional Addvantage [veh) 23 23 23 1.0 1.0 1.0 1.0 1.0 IR [IR]
M andatory Dist Adj (%) 200 170 150 135 110 90 a0 70 0 50
Pozitioning Dist Adj [%] 150 140 130 120 110 95 30 a0 70 B0
Awg Lane Change Time [2] 55 a0 45 40 35 a0 25 20 15 10
Lane Change Yarance +/- [%] 10 10 10 20 20 20 30 30 30 30
Cancel Drefault Yehicle and Driver Parameters

t asirurn deceleration rate for yellow hght [ftAs"2).

e Calibrate Headway to local conditions
e Mandatory & Positioning Distance

control lane change distances



: DRIVER TYPES

AGENDA - R

A -
File Edit Transfer Options Optimize Help

HCM 2010 I HA~>~ R

} SimTraffic 1:1 % @ @
DN

Synchro

< &

smustonserigs | = — o 2| &£ 2 il N <Y X A b K
EBL EET EBR EBR2 | WBLZ2 ‘wWBL WBT  WBR | NwL2 NwL NwR MNwR2| MEL MNET NER  MERZ | SwWL2 Swl  SWwT SWwh

Lanes and Sharing [HRL] L) ﬂ ‘1 q ‘1 'f’ q ﬂ b

Traffic Yelume [vph] 3 17 43 =t 0 337 =l 0 21 13 25 0 155 181 209 24 5 13 118 3
Future Yalume [vph) 3 17 43 =t i 7 | 0 21 413 25 0 155 18 209 24 g 13 118 3
Storage Length [ft] 0 — ] — — 1] — 0 — ] ] — 1] — 0 — — ] — 0
Storage Lanes [#] — — — — — — — — — — — — — — — — — — — —
Taper Length [ft] — — — — — — — — — — — — — — — — — — — —
Lane Alignment Left Left Riight Right Left Left| Right « | Right Left Fiight Right Fiight Left Left Right Fiight Left Left Left Riight
Lane ‘Width [ft) 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Enter Blocked Intersection o Mo Mo Mo Mo Mo Mo o Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo Mol
Median width () — 12 — — — — 12 — — 24 — — — a — — — — 0 —
Link Ciffset [ft) — 0 — — — — i — — i — — — i — — — — 0 —
Crozswalk ‘Width [ft) — 16 — — — — 16 — — 16 — — — 16 — — — — 16 —
TWLTL Median - O — — — — O — — O — — — O — — — - O —
Headway Factar 1.00 1.00 1.00 1.000 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed [mph) 15 — 9 9 15 15 — 9 15 15 | 9 15 — 9 9 15 15 — 9
Mandatorny Distance [ft) — 200 — — — — 200 — — 200 — — — 200 — — — — 200 —
Pasitiohing Distahce (ft) — 1320 — — — — 1320 — — 1320 — — — 1320 — — — — 1320 —
tandatary Distance 2 [ft) — 230 — — — — 880 — — 880 — — — 880 — — — — 230 —
Puositioning Distance 2 () = 1760 = = = = 1760 = = 1760 = = = 1760 = = = = 1760 =

(8833 11332)

e Synchro’s Simulation Settings are LOCAL
e SimTraffic’s Driver Parameters are GLOBAL



= SIMTRAFFIC CALIBRATION:
MULTIPOINT ROUNDABOUTS

AGENDA

Sonch Individual Nodes may be

yncinro ) 1 v
used to increase flexibility

HCM 2010

} SimTraffic




~ SUMMARY

AGENDA

e Synchro and HCM 2010 Inputs
wmm ® Synchro Simulation Inputs
e SimTraffic Parameters for Roundabouts

e Simulation Requires Additional Effort
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Presentation Outline

* Introduction to Caliper and
TransModeler

= Model inputs and methods
— Step by step data input

= Model output
— Producing model outputs

= TransModeler strengths and
advantages

IO BOBE SR UepR GG saEI Cx | 7l

| ALY |
| RN =

Scenaeia: Simdotion Project € \Progeim Pk Tramodkebor| Tuteiall | 28_93,
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Caliper Corporation: TransCAD & TransModeler

Version 7.0

@...5 ...... E

PLANNING: forecast | OPERATIONS: simulate |
travel demand | projectimpacts

Caliper Transportation Software Solutions 2



TransModeler SE
T e T

Network Size Limits Unlimited 20 Intersections/ 100 Links

SIMULATION TransModeler TransModeler SE

Microsimulation (freeways, urban streets, 2-lane highways,

roundabouts) * ®

Multi-modal simulation (auto, truck, bicycle) ([ ] ([ ]

Public transportation (bus & rail operations) [ ]

Turning movement-based demand (] L]

Origin-destination matrix-based demand (] L]

Simulation-based dynamic traffic assignment ®

Traffic signal optimization (] L]

Simulation-based coordinated signal optimization (] L]

MUTCD signal warrant evaluation ® ® «Powerful Microsimulation
Traffic signal priority and preemption (] :::j::;::::ﬁ;m -
Traffic Impact Analysis toolbox (] L]

ITE 9th Edition and custom trip generation rates (] L]

Simulation-based HCM 2010 LOS ® [

3-D visualization and animation ® [

Built-in Google/USGS web map layer imagery ® ®

Caliper Transportation Software Solutions




1. Bundles Microsimulation and HCM2010 Analysis
2. Enables Ground Truth Geometry
3. Scales for Broader Roundabout Impacts

TransModeler in 3 Key Points

Caliper Transportation Software Solutions 4



KEY POINT 1: Microsimulation + HCM2010

= Integration of HCM with Microsimulation
— HCM2010 methods for intersections
— Simulation-based LOS for all facility types 7

* Driver behaviors
— Core algorithms: car following and lane changing

— Enhanced, extended for congested merge &
weave, oversaturated conditions

* Route choice
— Fast computation for large networks
— High-fidelity simulation-based DTA

Caliper Transportation Software Solutions



KEY POINT 1: Microsimulation Methods

= Core Microsimulation
Algorithms

— Car Following

— Lane Changing

— Gap Acceptance

— Geometric, Striping Effects

Caliper Transportation Software Solutions

6



KEY POINT 1: Microsimulation Methods

— Car Following

Caliper Transportation Software Solutions 7



KEY POINT 1: Microsimulation Methods

— Gap Acceptance

Caliper Transportation Software Solutions 8



KEY POINT 1: Microsimulation Methods

— Lane Changing

Caliper Transportation Software Solutions 9



KEY POINT 1: Microsimulation Methods

— Geometric, Striping Effects

Caliper Transportation Software Solutions | 10



KEY POINT 1: Microsimulation Methods

= Roundabout-Specific Driver (L
Behaviors a= critical gap

- 0= follow—up headway

A= intra-bunch headway

Caliper Transportation Software Solutions



KEY POINT 1: Microsimulation Methods

a= critical gap

— (Intrabunch) Headway Gap ' 0= follow—up headway
Acceptance

A= intra-bunch headway

Caliper Transportation Software Solutions | 12



KEY POINT 1: Microsimulation Methods

— Circulating Lane Preference

Caliper Transportation Software Solutions | 13



KEY POINT 1: HCM2010 Methods

HCM2010

HIGHWAY CAPACITY MANUAL

= Chapter 21

FL'ER IR  TRANSPORTATION RESEARCH BOARD

Source: trb.org

Caliper Transportation Software Solutions



KEY POINT 1: HCM2010 Methods

= Calibrate to Critical Gap
Headway, Follow-up Headway

a= critical gap
0= follow—up headway
A= intra-bunch headway

Caliper Transportation Software Solutions | 15



KEY POINT 1: HCM2010 Methods

1500
o Al Robts
PO 0 A Critical Lane
O Single Lane
12501 1L o @ & Critical Lane Regression
5 % : Single Lane Regression
C§E - = = =Edropolated Regression
G o & Extropolated Regression
1000 | "
=
E
(]
=
=
. & 750
=
T
" %
= 500 A
y=1130e 0000
. . R
= Derived from Empirical Data o o a 4
250 M0 A A A, 4 oo B A
(NCHRP 3-92) o fe1130e .
. f.i)
&
I:I T T T T T 1 1 1 1
0 200 400 600 500 1000 1200 1400 1600 1800 2000

Corflicting Flow (pouhr)
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KEY POINT 2: Ground Truth Geometry

= Road Network Development
— Tools make common road editing tasks routine
— Automation of priority, ROW, gap determination
— Quickdraw roundabout creation

— Complete flexibility for modeling alternative and
novel roundabout designs

Caliper Transportation Software Solutions | 17






KEY POINT 2: Ground Truth Geometry

'9; TransModeler (Licensed to Caliper Corporation TEST) [E=E)
[ File Edit Map Dataview Selection Project Demand Route Systems Parameters Simulaion 3D Tools Window Help

DEHEB % vide-trceine -E@>xs @R Sdescs~nos([@EMHAELAZ |ncjofgaicU-d B
» o8 & % Flags [

Display Manager

® @ Q| American Land Mass

=N Rl City/Census Place
] Google Satellite

20a Landmark Area

B ea ‘Water Area

e K

=N -

EX-EsH nty Subdivision
© Qi Coun
@& Q] State

%

gax*'\f\éaooomw};i"

ER Landmark
® @ = + Populated Place
@ dle

B ® * MWiddle-Calinencde
B EIEm Middle- (for Caline

LEGEND

Sweats
4% County

[

—— Middle (for Caline
Landmark Area Features
Amusement Canter
Cemetery
Educational [nstitution
Golf Course
Haspital
Industral{Office/ Govt. Center

= Easy access to and integration with GIS and
CAD data
— Pre-installed with extensive map and census data

(street line data, state/county/municipality
boundaries, populated places, rail, water, etc.)

— Built-in Google/USGS web map layers
— The ability to import AutoCAD files

TEe% % %
VL AR
— Selection (1) o

I 44 »» M [oofo =
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KEY POINT 3: Scales for Broader Roundabout Impacts

[

bTransModeler(Licensed to Caliper Corporation TEST) |5 Y ‘
File' Edit Map Dataview Selection Project Demand Route Systems Parameters Simulation 3D Tools Window Help

‘05 H 8 % Nodes ~EaE@xa|lBs|sEe of|~nlor|efR[T]a aaeposacjlorER s RS iE

Dl o ﬁd‘Flags|

a Display Manager x

CoreAreaIt3wRound.5mp -PM Pk c_:reArea Alt3 w Roundabout ’E’@[_ o B Google Satellite -
. SN e = 7 & s e [ ] mmm | inks
; 5] % wmmm Segments
== |anes
= Broad Range of
] ] B e
Applications o
@
— Traditional traffic B

impact studies
— Geometric design
— Capacity analysis
— Alternatives analysis
— Signal timing,
optimization
~ ITS

m

NN D000 O0KrPT N FOFM UCRSR AE HERD| D e

e ®nx
|

T8 B % e %

wen - Selection (8) ad
oL ) ] i ' | b4« » M pofs =
Map scale: 1 Inch = 461.37883 Feet (1:5,537) BE Scenario: PM Pk CoreArea Alt3 w Roundabout J\...e in downtown Lexington)\CoreArea Alt3wRound)
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KEY POINT 3: Scales for Broader Roundabout Impacts

= Wide area simulation
— GIS facilitates network, model data development
— Optimized for modern multi-core processors
— Hybrid simulation for tailoring to run-time needs

h." 17 g
. b ;
% e 24
. i g 3 Middletown
2oty L ¥
L e v
b .

Caliper Transportation Software Solutions

20



KEY POINT 3: Scales for Broader Roundabout Impacts

CHARLTON £ A\ A 7
A 7 CAMDEN e

K &

; b e ¥

p | B v/

; 5 N (6]

] r ‘ﬂ G ol

WARE 3 3 AP
“_;ﬂ T \‘ '--.» &

F: :%,! e X

Sai
“\ ), g
l 7]
Cly
2 A )

= Travel Demand Model Integration
— Imports streets from planning networks
— Simulates matrices from subarea analyses

— Compatible with all styles of travel models and all
travel demand model platforms

- Links to traffic analysis zone (TAZ) centroids

- Streamlines project impact analysis, prioritization

Example: For the
six county service
region of the
NFTPO, a DTA
model was
developed in
TransModeler
and was linked to
an activity-based
model in DaySim
and the regional
travel demand
model.

Caliper Transportation Software Solutions



Step-by-Step Data Input
Roundabouts in TransModeler

Caliper Transportation Software Solutions | 22



Easy to Locate Existing Roundabouts

1. Draw geographically
accurate road network
using built-in tools

Caliper Transportation Software Solutions | 23






Roundabout Quickdraw

1. Draw geographically
accurate road network
using built-in tools

Caliper Transportation Software Solutions | 24






Detailed Roundabout Representations

b TransModeler (Licensed to Caliper Corporation TEST) - [Roundabout.smp - Roundabout] lilﬂlﬁ

. @ File Edit Map Dataview Selection Project Demand Route Systems Parameters Simulation 3D Tools Window Help ; i‘l:
1. Dl‘awgeographlcally D 5 H 8 % Vehides ~EaExalBasslzEs an-nlorfefE[Ra(d]laapg o oo g uEs
o8 W 1 B | plags | B 88 E® 444420 RREABRE|4 48457 28 FAFAGGS & 444 F F 5
accurate road network ‘Road Class Undefined b ”Z\New Links Imersect‘DOne ‘Lanes on Left (BA) | 1 : On Right (AB) | 1 ‘::|LaneWidth (f) |12 |[j Dual Turn Bay|@Turn Bay Island (ft) | 100 ‘Median Width (ft) | 12
: 3 7y ] [Display Manager o
using built-in tools 2 T
al B @ = wmm links
=
8 =} = Segments
_‘h =] = | anes
Bl === Nodes
gl B @ === |ane Connectors
il 2 o mms Centroids
@ @ @ = wew Centroid Connectors
gl L] = Sensors
g’:r 5 @ = Signals
By 2 9 Vehicles
@
|
=
3
A
e
O
(]
o =t
= —
TR R % K|
(]
A AR Th S %
7 mm Selection (0) v
- M 4« » 0of0 =
M_ap scale: 1 Inch = 53.75453 Feet (1:645) EIE3 (-73.802223, 42.938130) Scenario: Simulation Project

J\Temp\Simulation Database\
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Import from AutoCAD

1. Draw geographically
accurate road network
using built-in tools

Caliper Transportation Software Solutions | 26






Add Traffic Signals

2. Addintersection
controls (e.g., traffic
signals), if applicable

Caliper Transportation Software Solutions | 27






Input Traffic Demand

3. Input traffic demand
(e.g., TM counts, 0-D
matrices)

Caliper Transportation Software Solutions | 28






Adjust Roundabout Parameters

4.  Adjust parameters

— Headway Threshold
(Intrabunch Headway)

— Circulating Lane
Preference: locally or
globally

ﬁ Driver Behavior

||| = Acceleration

Car Following
Variance
- Car Following {Advanced)
= Headway
~Thresholds
L Buffer
= Lane Changing
= Discretionary (OLC)
~ Model Selection
- Neighboring Lane Model
- Target Lane Model
= Mandatory (MLC)
i Look Ahead
= Critical Distance
- General Fleet
- Transit Wehicles
Shared Center Lanes
= Gap Acceptance
Model Selection
- Linear Model
- Mon-Linear Model
“NGSIM Model
[ Passing
- General
- Desire to Pass
Gap Acceptance

- Headway Thresholds

Yielding
[ Roundabouts
- General

= Merging, Crossing. and Yielding

- Following Headways for Merging

[ Circulating Lane Preference

Filter [

4

Roundabouts - Circulating Lane Preference

Circulating Lane Preference

=<

Exit from Roundabout Inner lane(s) Quter lane ‘
1st 0.10 1.00
2nd 0560 1.00
3rd 1.00 060
4th & greater 1.00 010
Default Apply l Cancel ] l Help ] .

Caliper Transportation Software Solutions
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Output
Roundabouts in TransModeler

Caliper Transportation Software Solutions | 30



HCM 2014 Roundabout LOS

Whitley_Roundabout.smp - Simulation Project

LIspIay Manager x
S piay £}

1l e

Caliper Transportation Software Solutions

B oo i A
B Intersection Control Editor (Signals.tms) \E
Control | Roundabout v: MNode

MOES
Flow Field l\/o\ - | Flow Interval [min.) 60 - Base Saturation Flow Rate (po/hin) 1900 )
Direction = ‘ = ‘ it T ] & 1 ‘ 1 ‘
Entry Approach 7(E) 7(E) 6 (NE) 6 (NE) 8 (NW) 8 (NW) 1(SW) 1 (SW)
Lane L R L R L R L R
Circulating Flow, veh/h 520 == 59 g== 375 <== 159 <==
PHF - Circulating Flow 0.92 G== 0.92 G== 0.92 G== 0.92 F==
Entry Lane Flow, veh/h 22 29 211 279 78 103 168 223
PHF - Entry Lane Flow 0.92 w== 0.92 <== 0.92 <== 0.92 G==
Adi. Circulating Flow, v... 565 565 64 64 408 408 173 173
Adij. Entry Lane Flow, v... 23 31 229 304 85 112 183 242
Entry Lane Capacity, ve... 761 740 1080 1077 849 832 1001 993
Volume-to-Capacity Ra... 0.031 0.042 0.212 0.282 0.100 0.135 0.183 0.244
Lane Control Delay, s/v... 5.036 5.290 5.286 6.059 5.204 5671 5.309 6.014
95th Percentile Queues,...| 0.095 0.131 0.801 1.164 0.331 0.465 0.666 0.959
Level Of Service A A A A A A A A
Update Lanes Roundabout Delay (siveh) =7 ' Levelof Senvice A
Save l Surnmary l l Close
¥ Feet ;

31




Generate Turning Movement Counts from Simulation

= Produce turning movement counts from
simulations

Caliper Transportation Software Solutions



Simulation Output Reports

= Roundabout LOS

= Roundabout LOS by
Lane

Caliper Transportation Software Solutions | 33






Other Simulation Ovutputs

" TransModeler (Licensed ta Caliper Corporation TEST) - [2014_SR.smp - Reseau_Actuel]
E File Edit Map Dataview Selection Project Demand Route Systerns Parameters Simulation 3D Tools Window Help

5 © & % Nodes ~ D m x A| W 5 5 e o o #|[a[r[u]a(da & 2 0 |2 =

| off W T E Flags

Lane and spillback queues
Travel times
VHT, VMT, trip lengths, travel times | - e T

Approach (3W) -

Queue Info | Max. Length (in feet): 268.15
Max. Length (in vehicles): 10
Total Vehides Queued: 10

Time | 14:30:00  Not Started @ | Time Factors | Max >1000 & Vehicles 0 0 0 0 0 r o
Map scale: 1 Inch = 62.76631 Feet (1:753) EE(4.931197, 44.954743) Scenario: Situation 2014 SR Samedi B .dele
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Summary of Key Strengths
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Key Strengths of TransModeler

= High-fidelity microsimulation for the most B TransModeler i
rObust Operat|0na| anaIyS|S ~— Traffic Simulation Software

= HCM2010 Level of Service analysis,
deterministic and simulation-based

= Ground truth geometric accuracy, assisted by
CAD and GIS

= Scalable for networks, wide geographic areas,
and broader range of applications

Caliper Transportation Software Solutions



Thank you!
QUGS“O“S? daniel@caliper.com

Caliper Transportation Software Solutions | 37


mailto:daniel@caliper.com







	Trafficware PowerPoint
	Tools for Analysis of Capacity and Efficient Flow for Roundabout Design: Part III, Synchro & SimTraffic
	Outline
	Synchro 9 Defined
	Synchro’s Methodologies
	HCM 2010 Roundabouts (Chapters 21 & 33)
	HCM 2010 Roundabouts (cont’d)
	HCM 2010 Roundabouts Example 21-2
	HCM 2010 Roundabouts Example 21-2
	HCM 2010 Roundabouts Example 21-2�Key Inputs
	HCM 2010 Roundabouts Example 21-2�Key Inputs
	HCM 2010 Roundabouts Example 21-2�Key Inputs
	HCM 2010 Roundabouts Example 21-2�Key Inputs
	HCM 2010 Roundabouts Example 21-2�Key Inputs
	HCM 2010 Roundabouts Example 21-2�Results
	HCM 2010 Roundabouts Results
	HCM 2010 Roundabouts�Other Considerations
	HCM 2010 Roundabouts�Other Considerations
	HCM 2010 Limitations
	SimTraffic 9 Defined
	SimTraffic 9 Defined
	SimTraffic Calibration: Vehicle Paths
	SimTraffic Calibration: Vehicle Paths
	SimTraffic Calibration: Vehicle Types
	SimTraffic Calibration: Driver Types
	SimTraffic Calibration: Driver Types
	SimTraffic Calibration:�Multipoint Roundabouts
	Summary
	References
	References

	2015-07-14 Roundabouts Webinar - TransModeler
	Tools for Analysis of Capacity and Efficient Flow for Roundabout Design-Part III: TransModeler
	Presentation Outline
	Caliper Corporation: TransCAD & TransModeler
	TransModeler SE
	TransModeler in 3 Key Points
	KEY POINT 1: Microsimulation + HCM2010
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: Microsimulation Methods
	KEY POINT 1: HCM2010 Methods
	KEY POINT 1: HCM2010 Methods
	KEY POINT 1: HCM2010 Methods
	KEY POINT 2: Ground Truth Geometry
	KEY POINT 2: Ground Truth Geometry
	KEY POINT 3: Scales for Broader Roundabout Impacts 
	KEY POINT 3: Scales for Broader Roundabout Impacts 
	KEY POINT 3: Scales for Broader Roundabout Impacts 
	Roundabouts in TransModeler
	Easy to Locate Existing Roundabouts
	Roundabout Quickdraw
	Detailed Roundabout Representations
	Import from AutoCAD
	Add Traffic Signals
	Input Traffic Demand
	Adjust Roundabout Parameters
	Roundabouts in TransModeler
	HCM 2014 Roundabout LOS
	Generate Turning Movement Counts from Simulation
	Simulation Output Reports
	Other Simulation Outputs
	Summary of Key Strengths
	Key Strengths of TransModeler
	Questions? 				    daniel@caliper.com�


