MIDCAP

Maryland Intersection and Interchange Design & Capacity Analysis Program



INTRODUCTION

# Maryland Intersection and
Interchange Design & Capacity
Analysis Program (MIDCAP)

# Developed by University of
Maryland, College Park and
MDSHA

# A tool to conduct a capacity/
gueuing analysis for signalized
Intersections and interchanges,
signal warrant and shoulder
bypass analysis at the
preliminary, planning, or design
stage
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ffice of Traffic & Safety Iniv. of Maryland
Maryland Intersection and Interchange

Design & Capacity Analysis Program
Please choose the analysis type:

Intersection

Interchange

Multi-Hour Calculation

Signal Warrant

Shoulder Bypass

About

Exit

AT AP htp:/fattap.umd.edu




MODULES

# Capacity and gueue analysis
= for signalized Intersections
= for signalized interchanges
# Signal Warrant
# Shoulder Bypass Lanes (SBLs) Warrant
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Uses the CLV method and MDSHA's Queuing
analysis procedure

# Provides the volume-to-capacity ratio and
corresponding level of service associated with a
particular intersection/interchange design, given hourly
turning movement volumes, lane configurations, right
turn restrictions, and phase control (split or non-split)

# Considers different types of intersection/interchange
from conventional design (4 leg, 3 leg, diamond
Intersection) to unconventional design (Continuous

Flow Intersection, Single Point Urban Interchange, and
Diverging Diamond Interchange)
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Framework

» Movement volumes
» Lane configuration
" Intersection type

" Right-turn restriction

J

Determine
Calculate critical Calculate
CLV for movement v/c and
each and calculate determine

approach Intersection LOS
CLV

Calculate
Max. queue
length

= I[ntersection Critical Lane Volume
= I[ntersection v/c and LOS
» Maximum Queue Length

Copyright ©2004-2014 ATTAP. All rights reserved.



MODULE 1: CAPACITY AND QUEUE ANALYSIS

# User-friendly interface

Choose Intersection
Type

Set Lane
Configurations

Input Movement
Volumes

Choose Right Turn
Control Type

Calculate Critical
Lane Volume

Obtain Intersection
LOS & V/C

—
4| MIDCAP

SHA &

Office of Traffic & Safaty  Univ. of Maryland

AT AP . http:/fattap.umd.edu

Click on the arrows to change
the lane group configuration.

HMKIM

Department UMD
Date 9-22-2014
r io MD 175/Clark Rd.

Analyst

AM PM

JJ: L

ClarkRoad AM PR

TH @ [100 | [100]%
I 225 AM: 540
1o
1

Na Turn On Red
() Fres Right Turn

PM: 1100 ) Right Turn Overiap

te¥100 100 [
Mo Turn On Red

) Free Right Turm

I Right Tum Overiap

[ ] 1ane drop

[ ] lane drop

AM PM
LOS: D LOS: C
VIC: 0.88 | | VIC:0.78

—y
[llanedrop o aw: 2450 Ph: 2895

[ ]1ane drop
_ | ]
MD 175 EB H ﬁ t T r
- 1 1
MW LT TH RT
® [100 | |100 % AM: 395 famss [ Bfiz0 *1(100 =100 %
No Turn On Red PI: 200 PMW 1 ’T 1 ’F No Tum On Red
() Free Right Turn 1 1 Free Right Tum
Calculate Clear (2 Right Turn Overlap Right Turn Overiap
Amx Blobs Park Road
‘ Print H Open ‘
‘ Save H Save As ‘
— —— AM Results Issues:
Mov. Vol ne Fac LaneVol | Oppo Lefts CLV *
NB 0 225 il 231
SB 5 5 85
o Sedo WB__[2525 010 150 59 1169
EB 045 18 125 3
\AM Total 00 AM VIC
Factors And Criteria AMLOS |D 0.88
PM Results
Mov. Vol Lane Fac Lane Vol Oppo Lefts CLV *
NB 10 0.55 6 226 226
SB 30 1.00 30 130 160
WB_ |1500 0.40 600 429 1029 1029
’ﬁl 2410 0.40 964 65 1029
PM Total 1255 PN VIC]
| pMLOS [E 0.78

Copyright ©2004-2014 ATTAP. All rights reserved.




MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Multiple intersections analysis ... -
= Corridor analysis SM fm
= Up to 10 intersections q“m

Intersection Setup

Number of Intersections: 5 |,r
3 =
Arterial Numbering Directions: : -
6
Number of Through Lanes on 7 5
Arterial: 8
9
10 hd
OK Back

AT T AP hitp:i/attap.umd.edu
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

= On the multiple intersection analysis

Intersections

AM PM
(e300 [ 100 [0
No Tum On Red

1) Free Right Tum
{_I Right Turn Overlap

lark Road

RT TH LT
wais N s L7 AM: 540

wrzo N o Iexn
1 1 PM: 1100

# Integration of intersection and interchange designs

An PM
@ [100  [100 ] %
No-Tum On Red

 Free Right Tum
> Right Turn Overlap

Frs
J JJ J 1 J lb ] k WD 175 WB
1 1
Distance To Click on the arrows to chlange bt e [] 1ane drop AN BN
Next the lane group configuration. AM:3035 PM:2410 3! 4 Ripos |75
b ) b
Intersection Analyst Hyeonmi Kim — Q= o = = = == -
(£t Department [TDSD T pes |15 -f' -—
West Date 0611212013 - = = == &= TH 525 [[1500
. . Intersection |4
Click on the blue circle to = F-== ===
1 1 1 Location Roaciax Blobs Park Road TH[2045 (2410 | e
input for an intersection. — £ s s
Type s 7] oo e
i Comments >
Analyst fyeonmikim  Intersection BrockB Sellner D 295 ClarkR W ) )
Name ridge Roar Road/Rac oadiMax B R -5 155 B ane AM: 2450 PI: 2895
B e Interchange — T >
T T
Date 061212013 g e ToEET H tl . T T . r
Arterial MD175 [] Spiit NB and SB £ O * LT TH RT AN P
AMPeak [[D0:89 | 3aE.04 D 088 * fros Mlwo] @ m
Location — ‘o5 vie [] spiit EB and WB ®Nms 01;; = Al 398 ks | 1 o Bfis0 ®N1['_: 0’:'2; »
o Turn On lo Tun
pu:200 femfzo | [ o 1255
Comments () Free Right Turn 1 1 ) Free Rignt Tum
) Right Turn Overlap ) Right Tum Overiap
Wax Biobs Park Road
pvrak [ E 003 3a:D.86 c o8 o
Losvic
Back Print 1 2 3A 135 I W E
Back e AM Results Issues:
Open Save Type 3leg 4leg ROI 4leg [Mov. T vol ne Fac | Lane Vol | Oppolefts | CLV .
N 10 I8 225 1 231
|3 65
Lodo getio 2535 1010 158 58 1169
Save As Add 2045 818 125 3
Al Total 00 ANVIC
Factors And Criteria [ i laMm L0S B 0.88
| Remove | | Summary | PM Results
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Analysis for both AM and PM peak hours at a time

AMPM T — AM PM =
(=1 /100 [ {100 % RT _  TH T @ f1o0 | [100] %
No Turn On Red wpas |0 s Bpzs | famsao No Turn On Red
Free Right T Free Right T
Offce of Traffie & Safety  Univ. of Maryland & F=hriD L L G
(1 Right Turn Overiap 1 1 PM: 1100 (1 Right Turn Overlap
AT AP hitp:/attap.umd.edu
1 1 + &
I WD 175 WB
[ [
Click on the arrows to change o [Jiaaavaran []1ane drop AM PM
the lane group configuration. AM:3035 PM:2410 4 RT[285 75
-
Analyst Hikin M Pm = - = - - -
Department UMD LT 265 715 A
5 7 4= TH[2525 | [1500
Date 9-22-2014 -
Intersection |lD 175/Clark Ra — Lo o o
Location Hanover TH 2045 [ 2410 | memp
— & s | s
Type fres  ~] e
Comments s
RT 245 105 - [[] lane drop sma AN: 2450 PM: 2895
["Tlane drop e
_ T T
Phase spit WD 75EB £ 9,11,¢
-
[ Split NB and SB G LT ™ RT AN
Am: 385
[] Spiit EB and W8 @Nm;' 01;; W 65 I o iz ®NW_IE' 0[;';'; ©
o Turn On o Tum
pu:200 femfizo B [0 0265
) Free Right Turn 1 1 () Free Right Tum
| Calculate ‘ | Clear ‘ 7 Right Turn Overlap ) Right Turn Overlap
Amx Blob Park Road
| Print H Open ‘
| Save H Save As ‘
e Queue AM Results Issues:
Mov. | Vol Lane Fac | LaneVol | OppoLefts CLY. *
NE |10 0.55 6 225 231 231
SB_ |25 1.00 25 65 90
Undo fledo WB 2525 0.40 1010 159 1189 1169
EB  |2045 0.40 EiE 125 943
| AMTotal 1400 AN VIC
Eactors And Criteria [ | aML0s |5 0.88
I
PM Results
Mov. Vol LaneFac | LaneVol | Oppolefis | CLV £
NE 2 226
sB 0 130 1
W 00 00 420 1029 1029
EB 10 64 65 1029
Pi Total  |1255 PUVIC
PMLOS @ 0.78
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Multi-hour analysis

| £| Multiple Hour Calculation -......_ ‘ - lil_lﬂ_hj

Office of Traffic & Safety  Univ. of Maryland

AT AP http:/fattap.umd. edu

Analyst ’HI'\'IK\h'I—
Department IUMD—
Date [oz2201s 1500
Intersection ,W
Location ,W

Comments  (Traffic counts on
05/08/2014

1000
MultiHr Results
Time CLV WiC LOS
6:00 291 0.18 A oo
7:00 |208 0.13 A
8:00 188 0.12 A
9:00 135 0.08 A
10.00 [24 0.05 A \---...._____‘ Pl
11:00 [176 011 A Lo
1200 512 032 A 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 Time
13:.00 1029 0.64 B
14:00 1006 0.63 IE
15:00 |825 0.52 A
16:00 |769 0.48 A . . . -
17:00 |776 0.48 A Print Multi-Hr Results Save Multi-Hr Back to MultiCal
18:00 |992 0.62 A
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Import a report from Internet Traffic Monitoring
System (I-TMS) as traffic volume input

] MIDCAP ===
. AM  PM Us 150 AM PM =
3 (o1/100 |14 100 {86 RT . TH T ® [100 | [100%
p \H No Turn On Red b 1 1 an: 820 No Turn On Red
Office of afety  Univ. of Maryland g m?"Tﬂ P 1 ! PM: 0 8 :T :‘_'gf“ ;\lm‘
urn Overlap : ight Turn Cverlap
I P htip://attap.umd.cdu 1 1
- 1 1 + &
] KNOX Rd. WE
[ ] [ |
i lane d
Click on the arrows to ch_ange 4 m [] 1ane drop - AN PM
the lane group configuration. AM:381  PM:0 for  RT
e Lanes.
Analyst HMKIN 7
AP o = = = = = -
Department |UND LT for
Lanes TH
Date 912212014 - em mm mm =
Intersection |US 1at KNOX RD Lo oo o
Location Prince George's ™ 'e' Click.
or LT
Type - o mm mm mm Lanes
Comments n
RT ok [Jlanedron o AM: 136 PM:0
Lanes | [lanedrop L
. . ] L|
Phase Spit KNOXRa. B :: | 9 . 1 . P
[ Split NB and SB Al Pl M LT TH RT AM Pl
am:723 fam
[] split EB and WB (&71/100 |5100 [j% 1 1 (sl 100 100 [
No Turn Cn Red g - 1 1 No Turn On Red
(J Free Right Turn 1 1 (1 Free Right Tum
(" Right Tur Overlap (") Right Turn Qverlap
Us 1ne
Irowse the .xIs result file I55ues:
‘ Save H Save As | I :\Users\ HMKIM-UMD\Desktop\Report.xls

Load and Calculate
Back Queue

e [ e |

Factors And Criteria

Mulit Hr Result

Ll
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Factors and Criteria e eon
= Editable Lane Use Factors, s
LOS criteria, and PCE o o
values e [ 055

= Can be applied in different s
Intersections and different . o —
approaches o o
E [ 1e00
F IEET

HV A

= Default values (see tables)

PCE
Opposing Volume  PCE

<=199 | 11
<=509 | zo
<=799 | 30
<=999 | 40
»=1000 | &0
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Right turn restriction

= Percentage of no-turn-on-red . lj‘ﬂ'; o
trafﬁ C Mo Turn On Red
I (") Free Right Turn

" Free rlght wrn (") Right Turn Overlap

= Right turn overlap

Copyright ©2004-2014 ATTAP. All rights reserved.



MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Comparison summary

Clark Road/Max Blobs Park Road
AM PM

LOS:D LOS: C
VIC: 0.88 | | V/C:0.78

Brock Bridge Road Sellner Road/Race Road
AM PM AM PM

LOS: D LOS: E
ViC: 0.89 ViC: 0.93

AM PM
LOS:E LOS:E
VIC: .97 VIC: .96
Print Save
4 ] I [ [
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Recommended bridge length for DDI design

AM_ PM Coca Cola Dr. SB AM: 1827 ™ T
{_H100 100 [ ampas | | a2t Pf”i (o 100 | |100 )%
sm Ne Turn On Red PM 1014 1171 : = No Turn On Red
(@ Free Right Tum = () Free Right Turn
Office of Traffic & Safety  Usiv. of Maryland I J ‘ ‘ || lane drop R
-r . i MD 100 WB
AT AP http:/iattapumd.edu :
North/Terminal AW PM
-S> W el
. P
Click on the arrows to ch_ange = 050 foao
the lane group configuration. L
Analyst HKIM
Department UMD =t qr R I bre BB
Date 9-22-2014 = | |
555 773 PM
Intersection |MD100 @ Coca Cola AM [131 I 1174
Location  [Hanover oufz | fio | g fh o :
Tyve L
Comments AM_Pm - South Terfinal
g7 [372 -2 W AM:583
=== oy PHET585
lane droj
e (s | =% lkeee Sy
WD 100 EB v ! V
AM PM [ ane drop '\ ‘ r AWM PM
‘ Calculate ‘ | Clear ‘ (& 100 | |100 % H 342 P06 {1100 (84100 |
No Turn On Red - - No Tur On Red
. 215 p22
£} Free Right Tum e | (e! Free Right Tum
Print Open PM: 704 [ Goca colanrie
e ———
Back Exit . .
AM North Terminal Results. PM North Terminal Results
Mov. Vol Lane Fac CLV * Mov. Vol Lane Fac CLV *
e — B 55 0 B 1171 55 44
Ramp Right 0 653 Ramp Right|348 0
{E 5 55 712 \B 1118 55 15
——— Ramp Left 0 6 0 Ramp Left_|286 6
ALOS AW Total ANLOS AW Total [AMVIC
b 1371 e 1259 0.79
Summa
‘ v AM South Terminal Results PM South Terminal Results
Mo Vol Lane Fac cLv E Vol Lane Fac cLv e
Cycle Length (sec)Min Req. Bridge Length (f)] |5 55 0 55 1 138
90 575 . 516 . 14 0
53 8 5 795 8 5 72 730
942 0 22 0
1;‘33 AALOS  |AM Total ALOS  |AM Total '—v vic
! o 1412 c 1178 lo.7a
4] i [ D]
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Different intersection and interchange designs

= Full CFI

Race Road
(el [100 100 |8 A 100 100 |%
No Tum On Red No Tumn On Red

(' Free Right Tum ® Free Right Turn
| AM_ PM

A rrfis 95
= i [
— ps 5

LT 35 25
-~

SHA

Office of Traffic & Maryland
AT /P hitp:attap.umd.edu RT

L D AP B i
Click on the arrows to change E—
the lane group configuration. d

Analyst W
Department |[TDSD

Date josrrzrzons
Intersection ’m
Location ’7 I

Uni.

TH

Lanes

MD 175 WB

PM

MD 175 EB

Type CFI -
Comments |3 L20 = AM PM
ICFI3 Leg [
LT |10 45
ICFI sym
ICFl Asym

RDI = TH [1645  [2500

DDI
Calculate oo, rT B0 2o

} 9 17
e on |
|
|
|

LO:!
VIC: 1
LT TH RT

Ji1Ly

oo [k il o
‘ B || SIeRe No Turn On Red o

7 Free Right Turn Sellner Road %) Free RightTum
‘ Back || Exit

1 3A 4 Wﬁ? E
‘ Undo || Redo

ctors and Criteria

AM Results for Sub Intersection

|Lucatiun‘ Vol LUF | Lane Vol pVol|  LUF | LaneVol| CLV (o] LOS
[Norh 0 50 750 |10 75 125 Iy
South |15 0 [15 35.0 0 1 A
East |35 0 S 1695.0 [0.55 932 967 A

t |10 0 [10 [2860.0 [0.55 1573 1583 E

= Symmetric CFI

Race Road

telf100 | ¥100 O fioo | [100 s
No Tum On Red No Turn On Red
Officz of Tr: Univ. of Marytand . Free Right Tum | ®) Free Right Tum

AM PM

A w115 95
= s o
—

‘_LTIFIF

MD 175 WB

AT AP http:Hattap.umd.edu RT

afs o
L 1D AP o
Click on the arrows to change -
the lane group configuration. ‘1
Analyst Fyeonmitam
Department [TDSD
Date perzzoz
Intersection [Sellner Road/Race Road -

TH

Lanes

I ]
Location | ==
Type CFl Sym =
Comments  [*Le9 = AN PM s
sLea afe  F5
lcF13 Leg
lcF1 sym = -
e H[i62s o500 ‘] T r
oI
Calculate [ :} L T . TH o
SPUl = am [i5 b5 1o
Print H Open mfs fo o f5
® [100 100 % L1100 100 |8l
‘ Save | ‘ SaveAs ‘ Ho Turn On Red _— Na Tum On Red
oat
) ) ) FreeRyghtTum 8! Free Right Tum

Display Approach ‘

Select Approach to Display Left Turn

North-South

North-South
East-West

Results for Sub Intersection

ation| Vol | LUF [LaneVol[opp¥ol] LUF [LaneVol| CLV c | Los
Norh 50 0 50 75 0 75 25 A
outh |18 0 |15 35 0 5 A
East [0 lo 0 0 A
West [0 lo 0 0 E

PM Results for Sub Intersection

[Location| wol | LuF [ranevol [oppvol]| LUF [rLanevol| civ | wc | Los |
|North |80 |10 |ao | 135 008 |A
[South |15 [10 |15 5o [0 |15 001 A |
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Different intersection and interchange designs
= Asymmetric CFI = CFI-T

Race Road
(o) (100 | [100 | C f100 | [100 8% M
No Tum On Red No Tum On Red e ——
Office of Traffic & Safety  Univ. of Maryland (! Free Right Tum @ Free Right Tum o niv. of Maryland
R it l P hitp://attap.umd.cdu AM PR
AT AP http/iattap.umd.edu RT ™ LT \ ' M
Amfas 10 50 R [da50 | -
PM[20 10 20 — TH 320 [is08
Click th to ch -— THEEEE s Click on the arrows to change —
iclc on the arrows to change JE=L the lane group configuration. LT j585  [240
the lane group configuration. ‘i Lanes '.; wE B group ! g -
r Analyst Hyeonmi Kim

Analyst Hyeonmi Kim

Department [TDSD
Department [TDSD

MD 175 WB
MD 175 WB Date 0612/2013
Date 06/12/2013 PM ——— -

AM Pl
: Intersection |Brock Bridge Road e LOS:D
Intersection [Seliner Road/Race Road - \les'oEm EM . ‘ VIC: 0.83

. Location [ WD 17558
Location [ WD 175EB |

Type CFI3 Leg -
Type CFl Asym - | —
= = Comments [2Led = AM PM
Comments 9 = AM PM = CFI3 Leg -
3 Leg
L7 fio 45 [cFi
ICFI3 Leg o L d
[CFI sym = > [CF Asym L TH 1340 f1795
\CFi Asym TH[1645  f2500 *' T r } —_— 4‘ r
RDI
RT[205  fe5
Calculate |, ,} rT 0 b0 - o . ar (1 = LT TH RT
SPUI - mfE= B o { Am f10s 235
Print o
Print ‘ ‘ Open mpET B _\ PM [205 770
[ ][ | ® [100 | [100 3% s T [ \ tel (100 100 8
=1 | o Turn On Red
Display Approach @ otz hojlumioned - ISP B e 1! Free Right Tum
) Free Right Tum SRS EI0] '® Free Right Turn Select One Approach to Disable 0

-

2 I A | 3P N W‘%'E
5

Select Approach to Display Left Turn
1 + 3A 1 3B I w E
North-East [~

Horth-East
East-South
South-West
SN 0“'" - \M Results for Sub Intersection INterSecton
LUF [ Lans Vol [oppvol] LUF | Lanevel| CLV = I os Location| Vol LUF [Lane Vol [oppVel] LUF [LaneVol| clv [ wic [ LOS
0 5 25 A Norh 0 0
o 0 0 A outh 105 0 05 585 0 585 a0 043 A
0 |25 1695 0.55 932 67 A East 0 0
o 0 o E West lo lo

PM Results for Sub Intersection PM Results for Sub Intersection

[Location] Vol | LUF [ LaneVol [opp¥ol] LUF |LaneVol| CLV | Vic | LoS | [Location| Vol [ LUF [tLaneVol [oppVol] LUF [Lanevol| GLV |
|Noth lo |10 20 55 |10 55 135 |00z | 1 [North o o o 0 o o o }
|

|South o o o o o o o 001 |a | South (205 [1.0 208 [2a0 [10 240 538

>
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MODULE 1: CAPACITY AND QUEUE ANALYSIS

# Different intersection and interchange designs

= SPUI

= DDI

Ab_ Pl E AM____PHI ["Coca colabr. 5B AM: 1827
100 ,7 CocaCoIaD SB AN: 2700 AN PM AN PN
Ll o0 100 IS PM: 1166 (€100 100 /s oo o R amfas ! faze B oo Moo &
s& @EguanTTRﬁ J l ll Oggu&s{lﬁﬁ SM No Tum On Red pm 1014 1171 H] Ne Turn On Red
i 2 Right Tum Overiap [ | 1ane drop ) Right Turn Overlap Offce of Trffic & Sy Untv, af Marytnd ®' Free Right Tum s e <) Free Right Tum

e of Traffic &

Univ. of Maryland

345

653
MD 100 WB

AT AP hitp:faitap.umd.edu

\‘_.-'

MD 100 WB

P http:/fattap.umd. edu 1014 1071 | 377 AM ? ? S35 Northrerminal AM PN
[ |1ane drop = = “
- AM: 476 555 | 773 b5 [aas
. LY e
PM: 1686 i
Click on the arrows to change ' fowo | fso
Click on the arrows to change the lane group configuration. : Y L=
the lane group configuration. Analyst HMKIW i
Analyst HMKIN Department UKD Clickfor o]‘i- foz1 | |Brr am
Department |UhD | 9222014 | =3 || z8
Date 9222014 Intersection MD100 @ Coca Cola AM [131 I 1174
Location  [Hanover Frz | s Clickfor
Intersection VD100 @ Coca Cola PMerz [, J446 lv[’ Lenes
Tvpe
Location Hanaver Comments
AM PM ’ South Telmlllﬂ\
Type Rl [~] g7z iz > p AM:SE3
Comments === o, T PH: 1505
Mfe73 oo Wias | ne drop
P[z72 | V
| Am: 583 "¥ WD 100E8
Phase Model Choose: am [131 1174 [ iane drop PM: 1595 auapy PM ["]1ane drop ‘ ‘ r AM PM
P @ 100 | [100 )% B A 100 [ 100 8
[] North-South / East-West Split 616 HE] PM (572 446 | Calculate H Clear ‘ H 242 206 | AM
- - I 206 Ne Turn On Red - v 815 2z em Mo Tum On Red
PM[149 AM: 1687 | :
WD 100 EB ‘ ornt || = ‘ ) Free Right Turn o 70 (®) Free Right Turn
lane droj Erin o - Coca Cola DrNB
‘ Calculate ‘ ‘ Clear ‘ AN PM o 2 ﬁ I T T r AN PN =
@® [100 ||100 % — | ¢ 1100 100 86
Mo Turn On Red AM: 272 No Tum On Red ‘ Save | | Save As ‘
Print Open ) Free Right Turn : Coca Cola Dr.NB ') Free Right Tumn
= = () Right Turn Overlap PM: 890 1 ) Right Turn Overiap
Back Exit
‘ e || X ‘ AM North Terminal Results PM North Terminal Results
‘ Save ‘ ‘ Save As ‘ Mov. Vol LaneFac | CLV B Mov Vol anefFac | CLV
Undo Redo 55 0 171 55 4 44
Ramn Right 0 653 Ramp Rignt 348 I 4
5 55 718 = 1118 55 1 15
ey Exit Ramu Left_[1040 5 0 Ramp Left_|286 X 7
AILOS  |AN Total AMLOS  |AMTotal _ |AMVIC
AM Results PM Results B 1371 c 1250 0.70
‘ Undo ‘ ‘ Redo ‘ Mov. Vol Lane Fac CLY Mov. Vol Lane Fac CLV.
s
FromRamp 1104 624 FromRamp 372 - 223 umman AM South Terminal Results PM South Terminal Results
NT-SL. 7 5 1023 NT-EL. 46 55 1018 - [ #ow Vol LaneFac | CLV = [ Mou Vol anefFac | oLV
STHL 107 5 720 ST-NL 55 55 977 Cyele Lengih (sec)[Min Req. Bridge Lengih (1)) |5 1 55 B 0 = 15 55 m 448
Factors and Criteria AN Total M LOS AMVIC W Total PMLOS PMVIC 578 Ramp Right |51 0 61 616 Ramp Right 149 I 14 o
1647 [ .03 1241 c [0.78 ; sB 448 55 78 796 EE 323 5 73 730
Ramp Lefl |87 5 52 0 Ramp Left_[372 22 0
1130 [ ALOS AN Total |AMVIC [ ANMILOS |Al Total h\ viC
Summary 1318 1 D 1412  [0.88 | c 1178 |0.74
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MODULE 2: SIGNAL WARRANT

# Uses the Maryland Manual on Uniform Traffic Control
Devices (MUTCD) 2011 edition

# Investigates the need for a traffic control signal by
analyzing related factors such as traffic conditions and
physical characteristics of the location

# Provides whether the following traffic signal warrant is
satisfied at a particular location or not
= Warrant 1. Eight-Hour Vehicular Volume
= Warrant 2. Four-Hour Vehicular Volume
= Warrant 3. Peak Hour
= Warrant 9. Intersection Near a Grade Crossing
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MODULE 2: SIGNAL WARRANT

# User-friendly Interface

= Import a turning movement report from Internet Traffic
Monitoring System (I-TMS) as input

m @ Volume | Bus & Truck | wia [ wig [ ‘w2 [ w3 | wea | wes
Load Traffic volume
Office of Traffic & Safety  Univ. of Maryland MD 355 Nicholson Lane
d at a AT’_ P hitp://attap.umd.cdu From North From South From East From West
Stat | L T R [ TOT | L T R | 10T | L T R [ 7101 [ L T R [ TOT | ALL
500 -
Date: [osr1a2011 | 12 7 1 [22
H L B 7 0
Set L 0 C at | 0 n —S p eC | fl C Location: MD 355 at Nichalson La B 7 o
B 7
. . Major Street:  [D 355 | 30 22 1 3
C h 7 29 20 9
ar aC er I S I C S Num. of Approach Lane: |2 or more| 7 '@ 20 9
. 7 20 20 g
85th Percentile Speed: |above 40mph |~ 800 (35 |#16 |24 |475 |15 253 |89 337 _[131 151 |21 57 110 [1225
e |22 7 7 35 5 7 |=]
Direction: North-South |« = ! z = = !
Minor Street:  |Nicholsen Lane 22 i ! 29 5 i
0 32 9 g
. Num. of Approach Lane: |1 - 915 |58 ’ 4 2 g 8
730 58 7 B 27 9 5
Click Calculate button £ : - : 5
Caiculate 000 |67 2 02 Bz |#1 121 4
015 |64 0 50 (99 81 [a0 120 72
1030 |54 [301 (30 [385 |16 230 |99 |a05 s a1 |40 120 172 1179
1045 |54  [301 (30 [385 |16 |es0 |99 |a05 s a1 |40 120 172 1179
7 27 7 7 77 7 re 9 2
7 25 7 77 g g
7 'zs 7 77 g g
7 28 7 7 g
|26 3
7 |25 7 7 2
70 |25 7 o7 52 52
70 |25 7 o7 52 52
92 |51 52 5 128|468 71
%0 |48 42 3 127|462 5 n &7
1330 (106 [390 |48 [sa4 13 323|127 |63 [109 |87 |85 104 31 167 1438
5 |30 4 127 3 o o7 108 31 7 s
29 0 7 7 5 7 7
29 7 7 5 7
29 7 7 5 7
29 7 7 5 7
43 5 122 5 123 2 [is0r |+
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MODULE 2: SIGNAL WARRANT

# User-friendly Interface
= Evaluation results for Warrant 1

[ Volume | Bus & Truck | Evaluation | WA | W1B | W2 | W3 | weA | weB Volume | Bus&Truck | Evaluation | W1A | W1B | W2 | W3 | weA | wes

MUTCD SIGNAL WARRANT 1: EIGHT-HOUR VEHICULAR VOLUME MUTCD SIGNAL WARRANT 1: EIGHT-HOUR VEHICULAR VOLUME
Table 4c-1. Warrant, Eight-Hour Vehicular Volume Table 4c-1. Warrant, Eight-Hour Vehicular Volume
Number of lanes for moving traffic Vehicles per hour on major street Vehicles per hour on higher-volume Number of lanes for moving traffic Vehicles per hour on major street Vehicles per hour on higher-volume
on each approach minor-street approach (one-direction) on each approach minor-street approach (one direction)
Condition A - Minimum Vehicular Volume Condition A - Minimum Vehicular Volume
Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56% Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56%
1 500 400 350 280 150 120 105 34 1 1 500 400 350 280 150 120 105 84

2 or more 1 600 480 420 336 150 120 105 84 2 or more 1 600 430 420 338 150 120 105 a4

2 or more 2 or more 600 430 420 336 200 160 140 112 2 or more 2 or more 600 480 420 336 200 160 140 112

1 2 ormore 500 400 350 280 200 160 140 112 1 2 ormore 500 400 350 280 200 160 140 112

‘Condition B - Interruption of Continuous Traffic Condition B - Interruption of Continuous Traffic
Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56% Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56%
1 750 600 525 420 75 60 53 42 1 1 750 600 525 420 75 60 53 42

2 or more 1 900 720 630 504 75 60 53 42 2 or more 1 900 720 630 504 75 60 53 42

2 or more 2 or more 900 720 630 504 100 50 70 56 2 or more 2 or more 900 720 630 504 100 80 70 56

1 2 or more 750 600 525 420 100 80 70 56 1 2 or more 750 600 525 420 100 80 70 56

Evaluation for Conditon A Evaluation for Conditon B
Evalution of Condition A with the 70% columns {420. 105} Evalution of Condition A with the 56% columns (336. 84} Evalution of Condition B with the 70% columns (630. 53} Evalution of Condition B with the 55% columns (504. 42}

Hour End Major Volume| Minor Volume Warrant Hour End Major Yolume| Minor Volume Warrant Hour End Major Volume|Minor Volume,  Warrant Hour End Major Volume Minor Volume|  \Warrant
5:00 6:00 ~|5.00 6.00 i 5.00 6:00 | |5:00 6:00 =
6:00 700 1649 437 yes 6:00 700 1649 437 yes 6:00 7:00 1649 437 yes 6:00 7:00 1649 437 yes
7:00 8:00 2901 981 ves 7.00 8.00 2901 981 yes 7.00 8:00 2901 981 yes 7.00 8:00 2901 981 yes
8:00 9:00 3227 1191 ves 8:00 9:00 3227 1191 yes 8:00 9:00 3227 1191 yes 8:00 9:00 3227 1191 yes
9:00 10.00 2458 927 ves 9.00 10.00 3458 927 yes 9.00 10:00 3455 927 yes 9.00 10:00 3455 927 yes
10:00 11.00 2212 832 ves 10:00 11.00 3213 832 yes 10:00 11:00 3213 832 yes 10:00 11:00 3213 832 yes
11:.00 12:00 3321 815 ves L 11:00 12:00 3321 815 yes i 11:00 12:00 3321 815 yes _| |11:00 12:00 3321 815 yes 4
12:00 13.00 2824 1022 ves 12:00 13.00 3824 1023 yes 12:00 13:00 3834 1023 yes | [12:00 13:00 3834 1023 yes I
13:00 14:00 4041 1050 yes 13:00 14:00 4041 1050 yes 13:00 14:00 4041 1050 yes 13:00 14:00 4041 1050 yes
14.00 15.00 3155 1069 ves 14.00 15.00 3155 1069 yes 14:00 15:00 3155 1069 yes 14.00 15.00 3155 1069 yes
15:00 16:00 4173 1048 yes 15:00 16:00 4173 1048 yes 15:00 16:00 4173 1048 ves 15:00 16:00 4173 1048 ves
16:00 17.00 5204 1432 yes 16:00 17.00 5204 1432 yes 16:00 17:00 5204 1432 ves 16:00 17:00 5204 1432 ves
17:00 18:00 4098 1234 yes 17:00 18:00 4098 1234 yes 17:00 18:00 4098 1234 ves 17:00 18:00 4098 1234 ves
18:00 19:00 3499 2101 yes - (18:00 19:00 3499 2101 yes =1 18.00 19:.00 3409 2101 yes | [18:00 19:.00 3400 2101 yes =
= PP Frow PP PTo® - FP PTo® - FF}

Condition A is met Condition A is met Condition B is met Condition B is Met
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MODULE 2: SIGNAL WARRANT

# User-friendly Interface
= Evaluation results for Warrant 2

Volume rEns&Truck ’/Evﬂ\llﬁliml W1A | W1B | W2 | W3 | WSA | WSB

MUTCD Signal Warrant 2: Four-hour Vehicular Volume

2ty Univ. of Maryland

AT T AP hitp:/atiapumd.cdu.

Figure 4c-1. Warrant 2 - Four-Hour Vehicular Volume

600+—
o
< 500 —
S
Date: 051812011 g0
2400 -
Location: MD 355 at Nicholson La o
£ 350 —
]
Major Street:  |VD 355 3 300
Num. of Approach Lane: : % 250 —
=
85th Percentile Speed: [above 40mph [~ | 3 200 =
% 150 —
Direction: North-South =
[*] £100 —
Minor Street: Nicholson Lane 50 |—

Num. of Approach Lane: l:lz L | | L | L L L L L |
500 600 700 800 g00 1000 1100 1200 1300 1400 1400+
Maior street: total of both aobroaches (VPH)

‘ Calculate ‘ ‘ Switch ‘
Hour Major Volume Minor Volume Required ‘Warrant
5.00 =
‘ Save ‘ | Load | 6:00 1649 437 60 yes
7:00 2901 981 60 yes
8:00 3227 1191 60 yes
‘ Redo ‘ | Undo | 9:00 3455 927 60 yes
10:00 3213 832 60 yes
11:00 3321 815 60 yes L
‘ Back ‘ ‘ Exit ‘ 12:00 3834 1023 60 ves r
- - 13:00 4041 1050 60 yes
14:00 3155 1069 60 yes
Clear Print 15:00 4173 1048 60 yes
16:00 |5204 1432 60 yes
17:00 |4UEE 1234 60 yes
18:00 |3499 2101 60 yes =
Fr® s hd
Warrant 2 is Met
Total Humber of Hours Met: 13
[ 1 (DI
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MODULE 2: SIGNAL WARRANT

# User-friendly Interface
= Evaluation results for Warrant 3

sm %’ Volume | Bus & Truck | Evaluation | W1A | W1B | w2 | W3 | wea | wseB
gt i MUTCD Signal Warrant 3, Condition B: Peak Hour Volume
= of Traffic & Safety  Univ. of Maryland
Figure 4c-3. Warrant 3 - Peak
AT ! AP http:/fattap.umd. edu
800+—
= 750 —
EZL 700 —
= 850 —
Date: 05182011 8 600 =
S 550 —
Location: MD 355 at Micholson La ﬁ 500 —
E 450 —
Major Street: MD 355 S 400 |
Num. of Approach Lane: [2ormore| | § jgg A~
2 =
85th Percentile Speed: [above 40 mph || T 260 —
@ 200 —
Direction: North-South [ +] 5im [
i o =100 —
Minor Street: Nicholson Lane
50 3
Num. of Approach Lane: I:lz‘ | I | | | | | | | | | | | | | I
500 600 700 BOO 900 1000 1100 1200 1300 1400 1500 1800 1700 1800 1800+
Maior street: total of hoth anoroaches (VPHY
‘ Calculate | ‘ Switch ‘
Hour Major Velume Minor Volume Required Warrant
5.00 =
‘ Save | ‘ Load ‘ 6:00 1649 437 75 ves
7:00 2901 981 75 ves
2.00 3227 1191 75 ves
‘ Redo | ‘ Undo ‘ 9.00 3455 927 75 yes
10:00 3213 832 75 ves
11.00 3321 815 75 yes L
‘ Back | ‘ Exit ‘ 12:00 3834 1023 75 yes I
13:00 4041 1050 75 ves
14.00 3155 1069 75 yes
Clear Print 15:00 4173 1048 75 yes
16:00 5204 1432 75 ves
17.00 4098 1234 75 yes
18:00 3439 2101 75 yes =
Warrant 3 is Met
Total Humber of Hours Met: 13
‘ Il [ v ]
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MODULE 2: SIGNAL WARRANT

# User-friendly Interface
= Evaluation results for Warrant 9

Volume | Bus & Truck | Evauation | W1A | W1B | wz | W3 | W9A | weB Volume | Bus&Truck | Evaluation | WiA ["w1B [ w2 [ w3 | woa | weB
Warrant 9, Intersection Near a Grade Crossing Warrant 9, Intersection Near a Grade Crossing
- Figure 4C-9. Warrant 9, Intersection Near a Grade Crossing
Major
Street
450+— .
Minor Street ) & 400 —
2
= o
e 350 —
=
£ 300
@
~ 5 250 —
fe——D— =
T 200 —
1000 E
(feet) g 150 —
]
5 100 —
<
=50 —
Table 4C-2. Warrant 9, Adjustment Factor Table 4C-3. Warrant 9, Adjustment Factor | | | | | | | I I I I I I I ]
for Daily Frequency of Rail Traffic for Percentage of High-Occupancy Buses
50 100 150 200 250 300 350 400 450 500 550 G600 650 700 G650+
Rail Traffic’Day | Adjustment Factor, Selected % of high occupancy| Maior street: total of both anoroaches (VPHY
1 0.67 | buses on Adjustment Factor Selected
2 0.91 Minor-Street
3105 1.00 ¥ 0% 1.00 [¥] Hour Major Volume Minor Volume Required Warrant
G108 1.13 O 2% 1.09 O 2:00 =]
9to 11 1.25 [ 4% 1.19 [ 6:00 1649 437 25 ves
12 or more 1.33 | 6% or more 1.32 | 7:00 2901 981 25 ves
8:00 3227 1191 25 yes
9:00 3455 927 25 ves
10:00 3213 832 25 yes
Table 4C-4. Warrant 9, Adjustment Factor 11:00 3321 815 25 yes
for Percentage of Tractor-Trailer Trucks 12:00 3834 1023 25 VES
13:00 4041 1050 25 ves
% of Tractor-Trailer T..| D less than 70 feet | D of 70 feet or more Selected 14:00 3155 1069 25 lyes
%10 2.5% 008 0.08 L 15:00 4173 1048 25 yes
26%107.5% 0.75 0.75 16:00 =504 232 5% es
7.8% 10 12.5% 100 1.00 ] 17.00 4098 1234 25 yes
126% to 17.5% 230 1.15 O 1800 3299 5107 55 es
17.6% to 22 5% 270 1.35 L an- aa hl
22.6% to 27 5% 3.28 1.64 Ul :
Wore than 27 5% 418 208 m Warrant 41is Met
Total Number of Hours Met: 13
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MODULE 3: SHOULDER BYPASS LANES(SBLS)

# Using the MDSHA's application and design guidelines
for shoulder bypass lanes (SBLS)

# Investigates the need for shoulder bypass lanes and
left-turn lanes by analyzing related factors such as
traffic conditions and physical characteristics of the

location

# Provides whether the following shoulder bypass lane
warrant is satisfied at a particular location or not

= Warrant 1. Vehicular Volumes
= Warrant 2. Stopping Sight Distance
= Warrant 3. Accident History
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MODULE 3: SHOULDER BYPASS LANES(SBLS)

# User-friendly Interface

Shoulder Bypass Lane

Opposing

Input Traffic volume
data

Intersection: I W Way
won:
Major Street: WD 212 g
. “ g Mi ™ y \
0 | Set Location-specific | B
6:00 13 365 404

Speed Limit:

. M 700 26 437 544 35 mph
8:00 22 493 633
Characteristics

9:00 24 394 566 | Through K Movement Sight Distance (200 fit
10:00 15 242 418
11:00 3 370 420 Accident History: 0 in 12 months

Calculate oo 5 Fo 119
S0 b e P (Rear-end & Left Turn Accidents): [0 in 24 months

e | Click Calculate button | 2= e
‘ Redo ‘ ‘ undo ‘ 1@ :: % 754
] [ ]
e
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MODULE 3: SHOULDER BYPASS LANES(SBLS)

# User-friendly Interface

= Evaluation results for Warrant 1
BT -~ I EnEn

Input | w1 w2w3

SHA

Warrant 1: Vehicular Volume

Office of Traffic & Safety  Univ. of Maryland llustration Guide
Guidelines for Installation of Shoulder Bypass/Left-Turn
AT AP, hitp://atiap.umd.cdu 510% | 10-20% | 20-30%
650 —
Analyst: HMKIN 600 —
550 —
Department: UMD

Date: fomzmots ]
Intersection: ’m
Location: Prince George's

Major Street: ’W

Minor Street:  |Wooded Way A \

Advancing Valume [veh/hr)
w
&
=

150 —
Comments: 100 -
50 —
| | | | | | | | |
100 200 300 400 500 600 800 400 1000
Opposing Traffic (veh/hr)
‘ Calculate ‘ ‘ Print ‘ Hour Volume Lower Bound Upper Bound | % Lefi-Turning Traffic | R
6:00 378 =5% NIA
7.00 463 155 332 5-10% Left-turn Bay
‘ Save ‘ ‘ Save As ‘ 8:00 515 <5% NIA
9:00 418 153 323 5-10% Left-turn Bay
10:00 358 <5% INIA
‘ Redo ‘ ‘ Undo ‘ 11:00 395 176 374 5-10% Left-turn Bay
12:00 453 176 374 5-10% Left-turn Bay
13:.00 467 <5% INIA
‘ Back ‘ ‘ Load ‘ 14:00 481 <5% NIA
15:00 653 =5% NIA
16:00 763 <5% INIA
‘ Clear ‘ ‘ Exit ‘ 17:00 890 =5% NIA
18:00 783
19:00 0 i
20:00 0
21.00 0
4] 1l | [*]
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MODULE 3: SHOULDER BYPASS LANES(SBLS)

# User-friendly Interface

= Evaluation results for Warrant 2 and Warrant 3
) -

s& % input | w1 | w2iw3
Offics of Traffic & Safts  Univ, of Massiand Warrant 2: Stopping Sight Distance
AT AP hitp://attap.umd. edu
- 3-1 AASHTO Guideline
[ Speed (mph [ 45 [ 20 [ 25 [ 30 [ 35 | 40 [ 45 [ 50 [ 55 [ 60 [ 65 | 70 [ 75 | &0 |
Analyst: ,7,%,”(IM | 1 Required Sight Distance () | 80 | 115 | 155 | 200 | 250 | 305 | 360 | 425 | 495 | 570 | 645 | 730 | 820 | 910 !
Department: UMD Speed: 35 mph Required Sight Distance: 250 ft Sight Distance: 200 ft Warrant: Yes
Date: 9/22/2014
Intersection: MD 212 at Wooded Way Warrant 3: Accddent History
L i Prince George's |
|
Major Street: MD 212 O
Minor Street: Wooded Way T
Warrant: No
Comments:
Summary
Warrant 1: No
Calculate Print
Warrant 2: Yes
Warrant 3: No
‘ Save ‘ ‘ SaveAs ‘
‘ Redo ‘ ‘ Undo ‘
‘ Back ‘ ‘ Load ‘
‘ Clear ‘ ‘ Exit ‘
< Il [+ |
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