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INTRODUCTION

 Software developed by UMD

 Sponsored by MDOT SHA through the

Applied Technology & Traffic Analysis | Maryland Intersection and Interchange
Program (ATTAP) funding e g
 User-friendly traffic engineering software for Signal Warrant
Intersection analysis regarding Shouier ypass Lane iaran
= Capacity or queuing
= Traffic signal warrant

Exit

= Shoulder bypass lane warrant
= Left turn phase selection %ret, —

. . I ‘ 1 ser manua
= Lighting recommendation %new User manua
AT/ AP . hitp:/attap.umd.edu

About
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MAIN MODULES

Critical Lane Volume (CLV) Analysis
Signal Warrant

Shoulder Bypass Lanes (SBLs) Warrant
Left Turn Phase Guideline

Lighting Evaluation

A ol A
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Critical Lane Volume (CLV) analysis module conducts a
sketch-level capacity / queuing analysis for signalized
Intersection(s) or interchange ramp terminal(s) along an
arterial.
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Procedure s ~N
" Intersection type

» Turning movement volumes
= Lane configuration

= Right-turn restriction

= Split or non-split phase

\_

J

ldentify non-
concurrent

Calculate
v/c and
determine
LOS

Calculate
Max. queue
length

Determine CLV
of each sets
and sum

sets of
movements

-
= |[ntersection CLV

= |[ntersection v/c and LOS
\- Maximum queue length
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Submodules
1. Intersection (Single or Multiple locations up to 10)
« 3-leg
* 4-leg

« Continuous Flow (or Displaced Left Turn) Intersection

2. Interchange (Single location for alternative interchange
designs analysis)
— Regular Diamond Interchange
— Partial Clover Leaf Interchange %new,
— Single Point Urban Interchange
— Diverging Diamond Interchange

3. Multi-hour calculation
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Capacity (4-Leg Intersection)

AM PM [W AM PM
or B o M = T ® [i00 | [100]%
Choose i No Turn On Red M,BL 1 ’31 1 [Mi AM: 36 No Turn On Red
1 fhice of Traffie & Safety  Univ. of Maryland e 1 1 L Fes Bulv g
Intersection Type FESvear e 0 e Pl Nleer e Tm vt

1
Clickfor VS
J 1 Lanes 1 b H University Bivd (WB)
1 1
Click on the arrows to change 4 [_l1ane drop

Set L an e the lane group configuration.

Configurations s ————

Date 03/21/12017
Intersection |MD 193 atWestPark Dr.

Input Movement
VO | u m eS Scenario

[l 1ane drop

Clianedrop ™™ a7 pu: 1487

N Cickror
Phase Spiit E:: o University Bvd (EB) g o
- £ Asym
Choose Right Turn 3 soe e M e ™
% [100 ]
g ] Split EB and WB R100 T 100 B8 L
No Turn On Red I ,8—
Control Type O e '
Calculate ’ Clear J ) Right Turn Overiap
¢ West Park Dr.
‘ :
‘ Print ‘ ’ Open ‘
AM Results Note
: I [Mov.[ vol [ LaneFac | Lanevol [ oppoLefs| cLv . [
CI IC k Cal Cu I ate ‘ Save | ol [NB__[o7* [1.00 27 24 |51 51
|sB__ |29+ [1.00 29 16 45
| [we 1827 [055 1005 7 [1012 1012
Back ‘ Qiieke [EB_ [741 [0.55 408 42 450
[ [ [ [AM Total 1063 avic| |
| | [ AMLOS B 6 +: Volume subtracted by right turn
Undo ‘ Redo — —  overlap
. ; = : PM Results : ++: Volume by the PCE factor
O b t al n L OS & V/‘ ——— | Mov. Vol Lane Fac Lane Vol | Oppolefts | CLV * for permissive left
= N8 |50* 1.00 50 63 [113 113
[sB_[7a* 1.00 74 o7 [101
WB_[1642 055 03 |17 920 520
[1371 754 [30 784
[PMTotal 1033 P VIC
PMLOS [B 10.65 |
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Maximum Queue Lengths

L EEEE WestPark Dr. M
(100 B100 |86 RT . TH S ® {100 | [100 /%
No Turn On Red M3 1 3 1 o4 AM: 36 No Turn On Red
L ~FreeRingum iz [} T 1 2 ! Free Right Turn
{®) Right Tum Overiap 1 1 PM:72 ! Right Turn Overlap I
Num of Phases |2 phase ‘V‘
J J  Clickfor 1 b -~ | O — )
Lanes H University Bivd (WB) R es Its
¥ 1 = 5 AM : PM u
Click on the arrows to change PTTTE [I1ane drop AM PM Cycle Length(sec) |90 |90
& |_|lane drop 2 -
the lane group configuration. AM: 1828 PM: 1638 o & rRTp3 l49 RTTTIII LI I ALLLLLLLLLLLL LTS
I 0 & %
Analyst H.Kim AM M = = o = = . * Queue Length(ft): % :' Storage Length(ft) d
Department [ATTAP T fr fi7 - & - =
= == TH[1804 [1503 . = 2 5
Date 0:2112017 B . e e 0 AM PM 0 . .
Intersection [\iD - e o o . 0 7 .
. .
Location [Prmce George Co. TH [734 1344 | ) Northbound L H 50 75 . : - .
= i : £ e 30 » = = : — u
e N [ ] |
vpe 9 v | - - T I NA NA D on | | .
Scenario  [2020 Build, Purple Line - . = = s . — 0
RT 7 7 v 5 _|lane drop AM:827 PM: 1487 R = 100 125 = | .
| [ | tane drop (T 3 0 = : | .
. .
| I - _ | IS Southbound L = 50 100 0 7 H
Phase Split University Bivd (EB) H 4 g o i r H - 5 = .
3 . [ i .
[] Split NB and SB AM g - LT TH RT AN ___PM T : NA N/A = [ | .
{ [ : - Yy D E | C
[] split EB and WB 23100 [ 100 |88 Am:s2 A 5 150 o T M ' . ¥ ik s i :
. .
phcEaOnbec pms2 ez B[ B0 . . - .
‘ 1 ) () Free Right Turn 1 1 = U : T :
[ : . .
‘ Calculate “ Clear ‘ () Right Turn Overiap Eastbound L. 2 %0 = 2 H
i » West Park Dr. & : = r | .
2 . ' T a N/A N/A P [ | =
| | g = _ .
‘ Print ‘ Open | n - = r - -
. | .
| AM Results B B B B - Note R 0 400 650 = = - =
1T 1 Mov. [ Vol | LaneFac Lane Vol [ Oppo Lefts CLvV E [ H 0 B H
‘ Save | ‘ Save As N w‘1 o o 2% s o1 Westbound L : 75 50 0 7 5
| I | I |5 5
SB_ |29 [1.00 29 16 45 . - [ —~ H
WB  [1827 0.55 1005 [7 [1012 1012 T = N/A N/A = 1 | | H
Back Queue B [741 055 408 42 450 g - == .
| [AM Total (1063 | = = 1 | .
[ 1] AMLOS B +: Volume subtracted by right turn R A 900 800 5 -‘ —— S
Undo Redo - . *
! | | ovetiag) *rnsmsnnannnnnnnt Yassmssssmmnnnnsn®
PM Results ++: Volume adjusted by the PCE factor Y A 1
Factors And Criteria N!;-;:o\z - Vol Lane Fac KOLane Vol 5;)ppo Lefts - CLV 113’ for permissive left Calculate Queue Length } ‘ Save as lmage | Exit
[sB_|74= 74 27 101 | /
WB _ |1642 903 17 920 920
EB 1371 754 30 784
PMTotal _ [1033 PM VIC f_/
PM1OS |B 065 ‘ “cﬂ

User Input
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Factors and Criteria

. | £ Factors and Criteria [o] @ |
= Editable Lane Use Factors, 1 e 2 aas
LOS criteria, and ‘ M e
- e - [085 | [055 |
Passenger Car Equivalent - L e
(PCE) values - «  [os]fes]
. = 5 [024] [024]
= Applicable to each N 1 4 e e
approach and AM / PM |
period . oo
B == | 1150 <599 | =20
c <= | 1300 =799 | 30
D < [ 1450 <999 [ 40
E <= [ 1600 ==1000 | 50
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Continuous Flow (or Displaced Left Turn) Intersection
3-Leg CFI 4-Leg Full CFlI

‘Southbound Road
C 8100 100 |% 100 | 100 |%
NoTum On Red No Tur On Red
Univ. of Maryland ! Free Right Tum ® Free Right Tum
AT AP yhitp://attapumd.cdu AMPM RT ™ T AM_ PM
Amfa25 25 1675 o Lol TR
— PMfT5 400 jg25 e
s> i Call ol & i
Click on the arrows to change = Click on the arrows to change R
the lane group configuration. & LT 384 1823 the lane group configuration. J 1 1 LLL B LT 1175 1400
=
Analyst H.Kim e Analyst M.Kim =
Department [00TS-TDSD Department [00TS-TDSD
MD210WB e — Westbound Road
Date Date [2232016
Intersection = = Intersection [liD 4 @ MD 235
Location [Prince George's Co [~ wozmes = Location St Marys Eastbound Road
Type [cFi3Le: [+] Type [cr
Scenario T AM PM Scenario AW Pm -5
pso  [75 -
— =
: 5T [z —— w0 [ ¢
| - 1 re ‘ = wosia ol [
Calculate Clear Calculate ‘ Clear 3
< - RTfiss 06 C L rTf5 [iz5 VIC:0.35
[N | = LT ™ RT | = L ™ RT
r i 7 { Am [230 1628 T { Am [i00 [250 350
Print Open Print | o
L = ” i — pm [aos fp22 e \‘ H emfzs fizs Poo
T r— O o0 | [100 % \ o I I | 1 @ 100 [100 % \ oi100 100 |8
Save | ‘ R No Tum OnRed e No Tur On Red o | ‘ Suebs No Tur On Red — NoTun On Red
: © Free Right Tum L 1#) Free Raght Tum ; O Free Right Tum Nt oa () Free Right Tum
Back ‘ ‘ Exit Back ‘ ‘ Exit
1 |
Undo | Redo Undo | ‘ Redo
‘ Factors and Criteria } Factors and Criteria
— AM Results for. Sub Intersection _ — AM Results for Sub Intersection
[ e [Location] Vol | LUF [ taneVol[oppvol] LUF [tanevol| civ | wic [ Los [ Summary Location| __LUF | Lanevol[oppVol] LUF | Lanevol| cLv | vic | Los |
| [0 0 0 0 0 0 | | North 0.45 763 [500.0 05! [275 064 B
— 23010 230 384 [0a 153 283 (022 | South 1.0 100 5 023 |A
o 0 0 0 0 0 | 06 1.10
o o 0 0 o o o | 06 i
PM Results for Sub Intersection PM Results for Sub Intersection
| Location| Vol | LUF | LaneVol|oppVol| LUF |Lanevol| cv | wic [ Los LUF cLv
i North [0 0 0 0 0 0 0 [ 0.45
Disable Approach @ South _[405__[1.0 408 1823 _[04 1729 1135071 |8 1.0 440 E
East__[0 0 0 0 0 0 0 | 400 06 0.4 [1000[1240
= West [0 [ 0 0 0 0 0 | 575 |06 [1080 1405
Select One Approach to Disable
Center AM Result for Main Intersection Center AM Result for Main Intersection
Morth - movt | LUF Lane Vol OppoLeft cLv movt | Vol LUF Lane Vol OppoLeft
NS 10 230 o 230 N-S [167 0.45 753 0
[E lo.55 6: lo 633 E-\ |2451 0.4 980 0
North A Total AN VIC o AWM LOS a A Total [1733 AN VIC 1.08 AWLOS
South Center PM Result for Main i - Center PM Result for Main Intersection
[ mot [ v [ 1 LaneVol | Oppoleft cLv mot | wvol. | LUF LaneVol |  OppoLeft cv |
East NS 1823 [045 820 0 820 045 371 0
[Ew 434 [0.55 233 lo 239 0.4 1010 0
West [P Total 105! [Pmvic 0.66 PILOS B PMVIC 085 PMLOS
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Continuous Flow (or Displaced Left Turn) Intersection

4-Leg Partial Symmetric CFl

of Maryland

casitny U
T AP whitpi//attap.umd.cdu

LD - Arg

Click on the arrows to change
the lane group configuration
Analyst

Department [00TS-

e ‘Southbound Road
1100 100 [
No Tum On Red
@' Free Rght Tum

L 1L
amfes 25
emp7s oo

J 1l

Date [i2:2312016
Intersection [
Location
Type
Scenario 1
Calculate | Clear |
Print | Open
i
save save As {
Back Exit
Undo | Redo

Factors and Criteria

Summary

X5

Select Approaches to Displace Left Turn
North-South

Horth-South
East-West

Displace Approaches

Eastoound Road

AM_Pm =
T pso 575 =4
=
TH 2450 [1675 —
q
775
R 125 - =
Am fioo
o [i25
@ [100  [100 %
No Tumn On Red
© Free Right Tum Northbound Road

AM Results for Sub Intersection

f1o0 " [100 %

No Tum On Red
® Free Rght Tur

AM_ P

= rifis fiars
:: mfits0 [2525
-—

rLTWW
-

Westbound Road

LUF [ LaneVol|oppVol] LUF [Lanevol| cv [ wc | Los
045 753 500 275 1028 064 |
1.0 [100 500 275 023 |A
0 lo 0 o 0 |
0 o o o o |
PM Results for Sub Intersection
| LUF [ Lane Vol | oppvol [taneval] civ [ we [ ros
045 371 1000_| 50 [o21 A
125 800 65 A
0 0
o 0 0
Center AM Result for Main
mot | wvo. [ wF Lane Vol OppoLeft cwv |
NS |a25 10 425 [100 525
EW 2450 [0 980 105 1085
AN Total [1610 [amvic 101 [0S
Center PM Result for Main Intersection
mot | vo. | LUF LaneVol | Oppoler | clv |
N-S 375 10 378 2 |s00
E-W |52 [o4 1010 [345 1355
PM Total [185 [Purvic 1.16 PMLOS
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4-Leg Partial Asymmetric CFl

Univ. of Maryland

http://attap.umd.edu.

L D APg

Click on the arrows to change
the lane group configuration.

Analyst fokim
Department [00TS-TDSD
Date [izr232016

Intersection [D 4@ D 235

= ‘Southbound Road
L_N100 100 %
NoTum On Red
) Free Rht Tum
RT
Am425

PMf7s
J

Location [t Marys

Type [cFiAsym 2
Scenario i
| calcutate Clear

‘ Print Open

‘ save save As

‘ Back Exit

‘ Redo

| Undo

Factors and Criteria

Summary

sl

Select Approaches to Displace Left Turn
North-East
Horth-East
East-South

South-West
\West-North

Displace Approaches

-

Eastoound Road

AW Pm
pso s
Haso 1675
RTf5  [iz5 i
Am [i00
pm fi25
@ [100 {100 %
NoTurn On Red
= Free Rght Tun ‘Northbound Road

AM Results for Sub Intersection

100 100 [%
No Tum On Red

® Free Right Turn
AW PM

lrifis [ioms
: TH [1150  [2525

-—
e Ul faoo—
-

Westoound Road

TH RT

fs - B0
tei100 ¥ 100 W
No Tumn On Red
Free Rght Tum

PM Results for Sub Intersection

Location| Vol | LUF |taneVol[oppvol] LUF [Lanevol| cv | wc | Los
Noth |1675 [0.45 753 500|055 5 1028 (064 BN
South [0 0 0 o o o [

East [175 |06 105 4125 Joa 1755 [1.10

West__[0 0 0 0 0

Location| Vol | LUF | LaneVol | oppVoll LUF | Lanevol| ctv [ vic [ os |
Noth [s25 045 [371  [1000 [085  [ss0  [s21 (05 AN
Soih o0 o oo o0
East _[400 (06 240 (2500 o4 1000|1240 _[o7e__|@

West _Jo___o o oo o
Center AM

P1 P2 P P4 cLv. ve | Los
270 a3 241 739 733 108
Center PM
[ [ e 3 | Ps | cwv | wc | Los
135 237 345 1010 1727 [1.08




MODULE 1: CRITICAL LANE VOLUME ANALYSIS

N <L Southbound Road Ghort i AP
3 {100 $100 |8 | | PM: 840 ) 100 | [100 [%
No Tum OnRed | 1150 | P12 B + K No Turn On Red
() Free Right Tun 5 H ® Free Right Turn
ity FUany ok Marsland 56 | | LEE - C Ry
P . http://attap.umd.edu |c'_ e |
ic -
J ||_a,,ES | L k [_]lane drop Coca Cola Dr.
@ R
Click on the arrows to change mo West Terminal
the lane group configuration. ' = PM : AM PM
Analyst H.Kim € : 78a 4= 534 [390 71 588
Department |ATTAP e P46 =
&£ 140 so 140 | [1137
Date {0412512017 o
Intersection |MD 100 @ Coca Cola Dr. AN PN ) i -
: b e
Location {Hanover 141 338 55 50 -t e
Type RDI | —— — — — — — — — — [ l1ane drop
. e — LLL]
Scenario 142 | Jaso — 598 | [183 AM: 1276
PM: 207 =esd
—
! |
Phase Split | |
o = . Clickfor I
[_] west terminal Coca Cola Dr. ["]1ane drop ﬁ Lanes | rr
[ inal T
R AM  PM E, i - | 158 AW PM
- 100 | oo |
| > [100 | [100 % wzos N Ve 100 (4100 8
Calculate ‘ Clear No Turn On Red AM: 282 l_l_l_ No Turn On Red
®) Free Right Turn PM: 930 Northbound Road () Free Right Tum
| = .
Print Open 5 s
“ | AM West Terminal Results - : _ AM East Terminal Results -
" [ Mov. Vol Lane Fac| Oppolane| CLV | & Mov. Vol Lane Fac | Oppo Lane [ cwv | *
Save ‘ [ Save As EB 141|055 [140 218 |0 wB [140 o055 55 132 |0 Note
L L p wB 634 [0.55 [o 349 [349 EB [s98  0.55 o 329 [329
i SBRamp [512 0.6 [o 307 [307 NBRamp (634 [1.0 o 634 (634
Back ‘ ’ Exit [AMLOS  [AM Total |AM VIC [ [AM LOS Total |AM VIC
L | | A l656  [.41 | A lo63  [.60
]
Undo Redo
‘ ‘ PM West Terminal Results PM East Terminal Results
Mov. Vol Lane Fac | Oppolane| CLV i 2 Mov. Vol Lane Fac | OppoLane | CLV x
[ EB 338 |450 636 B 1137|055
i Factors and Criteria Wi 390 lo 490 [183 055
SBRamp (97 [0 58 NBRamp[203  [10
‘ Summary
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Partial Clover Leaf Interchange %,

&Safsty  Univ

http://attap.uﬁld.edu

Jll

Southbound Road
PM: 2638
amfsso | 1299 soa
pmjoss | Nra77 -

AM: 1729 AM PM
£ [100 | {100 %
No Turn On Red

®) Free Right Turn

Westbound Road

AM PM

[ 1ane drop

the lane group configuration.

48 | [342
- s . cmzm |
AM: 569 AN oM Thick
Click on the arrows to change pi:968 4™ [Jiane drop 'L:',,ES

Analyst H.Kim N 1

Department ATTAP I
AM|1770 I 459

—_—

— s pn

e

Date {04/25/2017
Intersection |US 1athD 100 PM{1214 | 413 [1241 | |23 am
Location 1 1 I Lk I
T T 4 2296 677 PM
Type CLI I I
Scenario 2019 Total Traffic South Terminal
Phase Split AM Pl
e 440 356 -3
[] North terminal t I | r
L] South terminal Eastbound Road ("] 1ane drop I
AN___EM.. : oz 940 | |[se2  Am AH.__BH,
o . (@59 |76 |% v - Za I _B100 [84100 |8
Calculate ‘ Clear ‘ No Turn On Red AM: 2210 No Turn On Red
_) Free Right Turn PM: 1570 Nnmm«:und Road Free Right Tum
Print Open - =
v‘ ‘ AM North Terminal Results - PM North Terminal Results B B
 m—— Mov. Vol | LaneFac| Oppolane| CLV 2 Mov. Vol | LaneFac| Oppolane| CLV *
Save ‘ ‘ Save As SB |1499  |0.55 0 824  |824 SB 1477 [0 0 812 10
NB 1241 0.55 0 683 0 INB 2296  [0.55 0 1263 1263
WB Ramp|718 1.0 0 718 718 |WB Ramp|333 1.0 0 333 333
Back ‘ Exit ‘ Al AM Total [AM V/C PMLOS PM Total [PM VIC
i1 E 1542 |.96 |E 1596 |1.00
Undo Redo
‘ ‘ AM South Terminal Results PM South Terminal Results
Mov. Vol Lane Fac | OppolLane | CLV o Mov. Vol Lane Fac| OppolLane| CLV =
\ N— INB 940|055 275 792 [0 NB 2174|055 243 [1a42 1244
‘ Factors and Criteria | SB 1770055 [o 974|974 |sB 1214 [0.55 0 668 [0
e —— EBRamp 260  [1.0 [o 260 260 |[EBRamp [271  [1.0 0 [271 o711
AM LOS AM Total |AM VIC Pl LOS [PM Total [PM VIC |
Summary [ 1234 |.77 1715 |1.
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Single Point Urban Interchange

AT"

Univ. of Maryland

P . http://attap.umd.edu

Click on the arrows to change
the lane group configuration.

AM___PM

C 00 100 [f8
No Turn On Red

ree Right Turn

"] tane drop

M AN: 525
uun PM: 500

[——1—— : AM PM
WD 4WE AM: 975 : b
PM: 2375 ) 100 [|100 | %
[ &8 No Turn On Red
J 1 11 LL Free Right Turn
[_|1ane drop ) Right Turn Overlap
425 475
> 4 D235 NB Off Ramp
375 325 | 1675 AMM S & 1375 PM
H——
400 | 825  PM
AM
Pl

Analyst minseokkim
Department [0OTS-TDSD
Date T —
Intersection W
Location EW
Type

Scenario

Phase Model Choose:

|_| North-South / East-West Split

D235 SB Off Ramp

=
-

Am[100 Izso
PM[125 IW

’ Factors and Criteria

Summary

NT: Northbound Through
NL: Northbound Left
ST: Southbound Through
SL: Southbound Left

| |
‘ | AM___PM I AM____PWM
Calculate Clear ﬁ I T r T
i 7 | {5 Troo 100 % | 100 J100 [
. NoTumOnRed
. () Free Right Turn I MD 4 WB
Paat ‘ Open ‘ ) Right Turn Overlap I
Save | SaveAs AM Results PM Results
Mov. Vol Lane Fac cLv Mov. Vol Lane Fac cLv
From Ramp 250 0.6 From Ramp 575 0.6 345
Back Exit
— - ‘ NT-SL 200 [10_ NTSL 425 0 729
3 ST-NL 325 055 ST-NL 400 055 345
e s } AW LOS Al Total [PMLOS [PM Total PM Vi
| D 1355 B 1074 0.67
*Note
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

D . . D . I t h
AM P | ANE126 AM_ PM
N oo W00 [ |10z A PM: 840 O [100 | [100 | %
A No Turn On Red 56 |97 PH AN No Turn On Red
) Free Right Tum = (8! Free Right Turn
v Univ. of Maryland | - "
I AP - http://attap.umd.edu J | l’k Clisadien
E I S bound Road \- : Eastbound Road
Click on the arrows to change A G . T
the lane group configuration. [_| tane dro
group g i » 55 |52 | =2 41 |fes
Analyst |H.Kim AM:784 4uue i— =)
— PIOSS o =
Department ATTAP |—598 |7183 \ ’ W o
Date [or2512017 - Sy T e
e —— ___ WestTerminal  ~ _ __.-” S
Intersection [MD 100 @ Coca Cola Dr. A . B A East Terminal
e —— AM PM
Location |Hanover I 338 z/\& W W EES e 1275
Type |DDI [v] =—— | ‘
—S>/dDdDPd wnnd PM:207
Scenario 142 480 —" ‘— 140 1450 C g
Ni
Westbound Road = orihBound Read
|| lane drop |
‘ ‘ AM  PM E‘ i AM[534 : 678 AM  PM
Calculate Clear v [100 © 100 |
| ) 100 © |100 | % pmpos gfi1s 100 [SS8100 |8
| NoTum On Red AM: 282 | No Tum On Red
‘ Print ‘ Open {®) Free Right Turn PM: 930 | {_J Free Right Tum
| |
/T ‘ - ] AM west Terminal Results AM East Terminal Results
| - | - Mov. Vol Lane Fac CLV i Mov. Vol Lane Fac CcLv X
r EB 141 0.55 |78 0 WB 140 0.55 77 0
Back Exit Ramp Right 150 1.0 1150 150 Ramp Right |678 373 373
i | e | wB 634 0.55 1349 349 EB 598 329 0
) Ramp Left [512 0.6 1307 0 Ramp Left |634 634 634
Undo Redo | AM LOS |AM Total AM VIC |AM Total AM VIC
| | A l499 0.31 |1007 0.63
\ Eacioraatiitnbiin ‘ PM West Terminal Results PM East Terminal Results é
‘ - Mov. Vol Lane Fac CLV * Mov. Vol ‘ Lane Fac CLV =
T EB 338 0.55 1186 186 wB 1137 625 625
‘ Summary Ramp Right |56 1.0 |56 0 Ramp Right|114 63 0
| | WB 890 0.55 1490 490 EB 183 101 0
Ramp Left (97 0.6 |58 0 Ramp Left (203 203 203
Cycle Length (sec) Min Req. Bridge Length (ft) AM LOS |AM Total AM VIC | AM LOS AM Total AM VIC
90 450 A 1676 0.42 A |828 0.52
120 575
150 714
180 857
210 999
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MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Arterial (Corridor) analysis - —

= Multiple intersections AN %

STATE WIGISNAY
ADHINISTRATION

u Up to 10 ”‘]tersectlons D:’:’i{:an:”.l_’ia_:'ic&h:'aty Univ. of Maryland

Intersection Setup

Number of Intersections: 5 —

3 F's
Arterial Numbering Directions: ;

]
Number of Through Lanes on 7
Arterial: 8

g

10 -

OK Back

AT T AP .hitp://attap.umd.edu

© 2017 ATTAP. All rights reserved. 16




MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Arterial analysis

Arterial View

Individual Intersection View

Click on the blue circle to
input for an intersection

Analyst
Department
Date
Arterial
Location

Scenario

Save As

Remove

Distance To
ext
Intersection ] 33 133

®)
Viest 1 3 4 5 3 7
B Intersection & SeekLn [t Carroll Ave [stWiemmac b Bt Lebanon St WD 650
= Name
AM Peak  [TGEH L Aom Ao A 059 A 054 © 090
PMPeak [R052 c o7 A 055 B 063 C o074 A 060 Fan
print
Save Type 3leg [Tateg leg 3leg Tleg 2169 dleg
Agd
Summary

© 2017 ATTAP. All rights reserved.

Click on the arrows to change
the lane group configuration.

M. Kim

Analyst

Department |0OTS-TDSD
Date 12/23/12016
Intersection |atMerrimac Dr.

Montgomery & PG County

Location
Type
Scenario

Phase Split

AM PM Merimac Dr. (SB) AM PM
L M100 88100 |[88 RT _ TH T @ 100 | [100 /%
No Turn On Red hls2 1 0 1 0 AM: 72 No Turn On Red
1 ) Free Right Turn
PM{54 0 0 %
1 1 PM: 164 ) Right Turn Overiap
J J  Clickfor | Clickfor
Lanes Lanes iversity Blivd (WB)
1 1
4 = [_]lane drop AM PM
|| lane dr¢
AM: 1479 PM: 1404 . - o A RT 20 30

TH 1004  |1157 =)

= TH[1217 [1350

& 07 | 130

— s
RT [1 3 - ldang drog ¥ 1045 pu: 1182
[ ] 1ane drop np
1 Click for L]
University Bivd (EB; ﬂ::sm Lanes r
AM  PM S 1

| Split NB and SB LT ™ RT
i ( | [AM: 108
] Split EB and W8 S 00 IR0 o (L L]
A HnOnHad pm:162  Jemo 1 | 75
T ) Free Right Turn 1 1
Calculate ‘ i Clear Right Turn Overiap
T
Print J l Open N
| | w
Sayp i‘ Save As 1 I 2 + 4 EEEEEN 5 EEENEN o EEEENN 7
]
AM Results Note
Back ‘ ‘ Queue - T P
| | Mov. Vol | LaneFac Lane Vol | Oppo Lefts | CLV i
1 INB 0 10.00 0 0 0
Undo “ Redo SB 10+ 199 110 El 10 10
‘ | wB_ [1437 [0:55 [790 52 842 842 |
—_— EB 1005 10.55 1553 107 660
| | | AMTotal  [852 AN VIC |
‘ Eaciom And Criteria L AMLOS |A 0.53 +: Volume subtracted by right turn
overlap
PM Results
| Mov.| Vol | _LaneVol | Oppolefts| CLV i
NB 0 | |0 0
SB_ [0 [0 © 0 o
W 1380 1759 134 893 893
EB 1180 1649 139 788
|PM Total 893 PM V/IC|
PMLOS A 6 |

E




MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Multi-hour analysis
Import or copy traffic counts in Excel from
MDOT SHA'’s Internet Traffic Monitoring System
(http://maps.roads.maryland.gov/itms public/)

[ 7 T =) 5 [
|4 Input raffic count - I a T e - l I ° .
3 . | MI}’
3 fel100 1 100 |f88 RT Load the .xIs traffic count file or type into the table below.
No Turn On Red 1 (If Load fails, see Sample and compare file formats)
® Right
o sy Univ. of Maryland 7 F'SST T 1
3 3 ) Right Tum Overiap 1
S et L an e ATTAP pliatapumd-ady, MD 97 5B MD 97 NB Forest Clen (WB) MD 192 EB
q 1
‘ Onfl uratlons @ 1 Start | L T R [ ToT | L T R [TOT | L T R [ ToT | L T R | ToT | AL
Click on the arrows to change —
K | 1ane drop
the lane group configuration.
Analyst H.Kim
Department |ATTAP 226 'ii 0 CR S 7 iz |17 867
- 312 2 32: o ] 833 206 5
7
Choose Right Turn ... 5 — e = = E=E ==
Intersection |MD 97 atMD 192 36 24: [z 7 696 8 157 7.
73 183332 2 4 [608 08
Location [Montgomery Co. 496 [1584 |50 429 03 B8 [198
—_—— 588 |52 1688 |52 49 102 7 96
Type L 586 |0 161 36 50 83 B 95
s 3 | EEEEEEE—— 675 |47 176/ 7 T 114 9i 130
Cenang, 7577 1856 |25 83 §__[118 192|184 50
722 |8 1806 230 3 3 106 8 [280 |226 5668
ne drop g1e_ |8 1907 2406|375 7 (104|600 2 361 177 5018
" 850 |7 1724 2274 17 5 75 548 3 353 150 B 5609
I t M t Phase Spiit 2E8 I
n p u ovemen SpitNB and S8 Ml o
V | [] spiit B and WB e EE
R Clear e L I ars\hkim\Desktop\MIDCAP_CLV_MH_traffic_count.xls |
- | Load | | See Sample ‘ ‘ Clear ‘ ‘ Back
Save Save As B
i - " 1. Select Lane configurations
oose Right Turn control type and PH
ut traffic count

Input traffic count

‘ | Click Result o

Results

© 2017 ATTAP. All rights reserved.



http://maps.roads.maryland.gov/itms_public/

MODULE 1: CRITICAL LANE VOLUME ANALYSIS

Multi-hour analysis: CLV, V/C and LOS for each hour

| cLy

:00 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 19:00 20:00 21:00 22:00 23:00 Time

Save as Image Back

MultiHr Results
Univ. of Maryland | Begin Hour|  CLV
% 0:00 [
AT T AP http://attapumd.edu.. 100 ‘
4 [1:00 I
[2:00
Analyst jH.Kim S PPy .
Department [ATTAP I 00 1774 Cl | c k
o TTroe r
125]
Date |04/25/2017 9:00 [1391 1500
o VT IT R 10:00 1035
Intersection WD 97 atMD 192 T
Location
. 0 (9% RT T™H SRS ® [100 (%
Scenario No Turn On Red iz N pe | Mo | o2 No Turn On Red
Ui faryl ® el 1 1 Free Right Turn
g } ) Right Tum Overiap ) Right Tum Overlap
http://attap.umd. edu. 1 1
J 41111y \ oG e
] ]
Click on the arrows to change e dton ] 1ane drop
the lane group configuration. 447 4 - A RT [26
Analyst [HKkim = = = -
Department [ATTAP T fat = Click
Date [oarsr2017 e ] e e
Intersectio - [Tt
Location [ TH o2 — o~
o LT 462
Type 4o R ——— A
Scenario i
RT 206 . 335
= [_1ane drop .4
! L L]
Phase Spiit WD 192EB HEE TTT P
i oo == 1 1
[] SplitNB and SB § 5 ™ RT —
[] Spiit EBand WB @ fioo % 3604 0 ¥ fos L1
No Tum On Red 1 1 No Tum On Red
) Free Right Tum 1 1 () Free Rigrt Tum
> Right Turn Overiap ) Right Tum Overiap
WD 97 N8
Time: 7:00
Mov Vol LaneFac | LaneVol | Oppolefis| CLV Note
|NB”[1168 [030 350 0 350
|s8_[3228 l0.40 [1291 o 1291 [1201
|we__ 371 [1.00 371 41 412
E8 [206 1.00 206 277 483 483
| | AN Total (1774 A VIC
AM LOS I
I
Print Save As ‘ Back
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MODUE 2: SIGNAL WARRANT

] Uses the Maryland Manual on Uniform Traffic Control
Devices (MdMUTCD) 2011 edition

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

J 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

© 2017 ATTAP. All rights reserved. 20




MODUE 2: SIGNAL WARRANT

Able to import or copy a traffic counts report from MDOT
SHA's Internet Traffic Monitoring System (I-TMS) as
iInput

Load Traffic Volume
Data

@ Set Location-specific
Characteristics

@ | Click Calculate

One can load the I-TMS traffic data in excel

format or input manually into the volume table
(“nput'Summary | w9 input | 'W1A | 'w1B |'w2 |'w3 ["ws |

Major Street Minor Street

eeeeeeeeeeeeeee

e e Warrants analysis results

© 2017 ATTAP. All rights reserved. 21




MODUE 2: SIGNAL WARRANT

valuation results for Warrant 1

MARYLAND DESARTHENT @
st

Analyst: }:Ksmi |
Department: A.TTAFir
Date of Analysis: 0710812017
Date of Traffic data: W
Location: [MD 187 at Cordell Ave
Scenario:

] Community Less Than 10,000

Major Street: Vv;.‘ug 187

Num. of Approach Lanes: [2or more}v;

85th Percentile Speed: [below 40 mph

Direction: ‘NormSoum [Rd]

(‘nputisummary | Woinput [ W1A | w1B | w2 | w3 [we |

Minor Street:

Num. of Approach Lanes: |1

[corgeil &

‘ Calculate | Clear ‘
‘ Load See Sample ‘
‘ Open | Print ‘
‘ Save | ‘ Save As |
‘ Back | Exit ‘

© 2017 ATTAP. All rights reserved.

MUTCD Signal Warrant 1: Eight-hour Vehicular Volume

Table 4c-1. Warrant 1, Eight-Hour Vehicular Volume

Number of lanes for moving traffic

Vehicles per hour on major street

on each approach

Condition A - Minimum Vehicular Volume

Vehicles per hour on higher-volume
minor-street approach (one direction)

Evaluation of Gondrtion A

Evaluation of Condition A with the 100% columns (600, 150)

Hour Start Hour End e| Minor Volume Warrant

Condition A is not met
Total Number of Hours met: 0

Evaluation of Condition A with the 80% columns (480, 120)
Start Hour End Warrant

Major Volume| Minor Volume
0 0 0 no

Condition A is not met
Total Number of Hours met: 3

Evaluation

criteria

Evaluation

results




MODUE 2: SIGNAL WARRANT

Evaluation results for Warrant 2

Univ

hitp://attap.umd.edu

Analyst: iHK\m

Department:

[aTTAP

Date of Analysis:

Date of Traffic data:

[08r1072015 ]

Location: [MD 187 at Cordell Ave

Scenario: ‘ |
[ ] Community Less Than 10,000

Major Street:  |lID 187 ]

Num. of Approach Lanes: |2 or mort
85th Percentile Speed: |[below 40mph |+ |

Direction: [ﬁaﬁ;ﬁh o \ >|

Minor Street: |Cordell Ave |
Num. of Approach Lanes: [1 [~]
Calculate ‘ i Clear ‘
Load ‘ | See sample ‘
L
T
Open ‘ [ Print ‘
Save ‘ ’ Save As \
|
Back ‘ ‘ Exit ‘

© 2017 ATTAP. All rights reserved.

( Input/Summary

| W9 input

I

W1A | 'w1B [ w2 ['w3 | 'we |

MUTCD Signal Warrant 2: Four-hour Vehicular Volume

Figure 4C-1, Warrant 2 - Four-Hour Vehicular Volume

| | | | | | | | | |

1100 1200 1300

400

1400

Hour

Minor Volume Warrant

Warrant 2 is met
Total Number of Hours met: 10

Evaluation

criteria

Evaluation

results




MODUE 2: SIGNAL WARRANT

Evaluation results for Warrant 9

ty  Univ. of Maryland

ﬁ;._P ‘http://attap.umd.cdu

Office of T
ATT

Analyst: |Hkim
Department:  |ATTAP
Date of Analysis: 0710512017

Date of Traffic data: [06/10/2015

WD 187 at Cordell

Location:

Scenario:

[] Community Less Than 10,000

7
i

Major Street:  [lD 187

Num. of Approach Lanes:

85th Percentile Speed: [below 40mph ||

[North-South

Direction:

Minor Street:

o
s
8
£
3

3
2
H

input/Summary | W nput | W1A | ‘W1 | w2 | ‘w3 | ‘w9 |

Warrant 9, Intersection Near a Grade Crossing
Step 1: Enter the clear storage distance D.

Major
Street

Minor Street

Step 2: Choose the adjustment factors

Table 4C-2. Warrant 9, Adjustment Factor for Daily
Frequency of Rail Traffic

Table 4C-3. Warrant 9, Adjustment Factor for Percentage
of High-Occupancy Buses

Rail Tr

ent Factor

ment F

X
More than 27.5

Step 3: Click Calculate button.

Additional input
for W9

© 2017 ATTAP. All rights reserved.

Univ. of Maryland

ATV_ AP ‘http://attap.umd.cdu

Analyst: |Hkim
Department:  |ATTAP
Date of Analysis: 0710512017

Date of Traffic data: [06/10/2015

Location:

[MD 187 at Cordell
Scenario: [
[] Community Less Than 10,000

7
il

Major Street:  [lD 187

Num. of Approach Lane:

InputSummary | W9 input | W1A | 'W1B | w2 | ‘W3 [ W |

Warrant 9, Intersection Near

Evaluation

criteria

Figure 4C-9. Warrant 9, Intersection near a Grade Crossing
One Approach Lane at the Track Crossing

1 stre

85th ile Speed: [below40mph | v|
Direction: [North-South [ v]

Minor Street:

o
s
8
£
3

3
2
H

or Volu.

Warrant 9 is met
Total Number of Hours met: 13

Thresh Warrant

Evaluation
results




MODULE 3: SHOULDER BYPASS LANE WARRANT

1 Uses the MDOT SHA'’s Application and Design
Guidelines for Shoulder Bypass Lanes (SBLS)

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

J Provides whether the following shoulder bypass lane
warrant is satisfied at a two-lane, two-way
unsignalized T-intersection or not

= Warrant 1. Vehicular Volumes
= Warrant 2. Stopping Sight Distance
= Warrant 3. Accident History

© 2017 ATTAP. All rights reserved. 25




MODULE 3: SHOULDER BYPASS LANE WARRANT

ow to Use

Input Traffic Volume A
Data

Major Street

Minor Street

Maryland

; m;:d;edu

[0ar2512017 ]

|MD 355 at 01d Baltimore

\Uontgomery i

[MD 355 |

[west old Baltimore Rd. |

Set Location-specific = s [moem
Characteristics ‘
- Open ‘ Print ‘
Click Calculate e ] e
Back ‘ Exit ‘

© 2017 ATTAP. All rights reserved.

Input/Summary | w1 | w2iw3 |

Shoulder Bypass Lane Warrant

Opposing

Through

Input \

Traffic Volume (veh/hr)

Prevailing Speed: mph
Design Speed: mph
Advancing Approach Sight Distance: ft

Crash Frequency (Rear-end & Left Turn Types):
during a 12-month period

during a 24-month period

Summary

warrants warrants satisfied

1 Vehicular Volume No (Consider a left turn lane)
2 Stopping Sight Distance NA
3. Accident History NA

Warrants analysis results

Shoulder Bypass Lane Warrant analysis is based on the MDSHA's Application and Design Guidelines for Shoulder Bypass Lanes.




MODULE 3: SHOULDER BYPASS LANE WARRANT

Evaluation results for Warrant 1

( Input'Summary | w1 | w2iw3 ]

- Y e . Warrant 1: Vehicular Volume
Offica of Traffic & Safsty  Univ. of Maryland Nlustration Guide

ATTAP http://attap.umd.edu. Guidelines for ion of Bypass/Left-Turn Lanes |
[ 5-10% [ 10-20% [ 20-30% ‘Lef‘lfTumnina Traffic

Analyst

Department |ATTAP |

Date 0472512017

: ‘ Consider Left-Turn Lane
Intersection |MD 355 at Old Baltimore | E I t .
Location 1 Va u a I O n

Major Street

Consider Bypass Lane P C r i ter i a

Minor Street  |Westold Baltimore Rd. |

Scenario (Traffic Data Date:
Wednesday 04/13/12016

50 (— Neither
|

‘ Calculate ‘ ‘ Clear ‘ :
‘ Open . ‘ ’ Print ‘
‘ Save ‘ | SaveAs 7‘
‘ Back ‘ ‘ Exit ‘

Evaluation
results

Shoulder Bypass Lane Warrant analysis is based on the MDSHA's Application and Design Guidelines for Shoulder Bypass Lanes.

© 2017 ATTAP. All rights reserved.




MODULE 4: LEFT TURN PHASE GUIDELINE

JdUses the Left Turn Phase Guideline from the
MDOT SHA'’s Traffic Engineering & Safety
Manual

JProvides a recommended type of left turn phase
among exclusive, permissive and
exclusive/permissive at a particular location

© 2017 ATTAP. All rights reserved.



MODULE 4: LEFT TURN PHASE GUIDELINE

5 Legend Note
; . » This procedures applies to locations that have a
I:' Previous and selected step separate left tum lane
Next or step
ic ety Univ. of Maryland |:| Cuirent step » Restrictive Sight Distance:
P http://attap.umd.edu <> unselected left turn phase ® <250 ft_ for speeds of 35 mph or less
@ &> Recommended left turn phase @ <400 & for speeds >= 40mph
Is left tum demand >2 per cycle?
SHA Left Turn Phase Guide e s s i
®
Analyst Minseok Kim J Yes
Department [00TS-TDSD g‘)""" ";"Yp‘:l‘wi;? ')""es"
roughs plus rights
Date 2016/10/12 S
Intersection |MD 108 and Ten Oaks Rd
Location Howard Co. 1or2lanes | 1 3anes
& | e ————— IF11 is vol -product >71 2
Scenario [WB Left with 2015/6/11 ane, is volume cross:-product>70,000 No Is volume cross-product > 144,000? | ves .
[Velumes & Proposed If 2 1anes, is volume cross-product>100,00021 i Consuier
‘Improvements S ! | 2 EXCLUSIVE
' : L W
| ] 3}
Open ‘ | Clear ‘ fos Is opposing speed > 45 mph? Is opposing speed > 45 mph? y
| ] " Ly - ——
| | |
Undo Redo
‘ No | 4 No
Ye Is sight distance restricted? Is sight distance restricted? Consider
Save Save As i S— EXCLUSIVE™
I I[ | No | ™
Print ‘ Back L 2 —
, Is there a severe left-turn accident problem which Is there a severe left-turn accident problem which
could be corrected by exclusive phasing? could be d by exclusive phasing ‘
v .
|
No Yes No
- \ 4
Consider
PERMISSIVE

* An opposing speed >45 mph indicates a potential left turn accident problem. Consider exclusive phasing, realizing that non-eft turn accidents may increase.
** Use Exclusive ing with the under ing that noneft turn accidents may increase.

© 2017 ATTAP. All rights reserved.




MODULE 5: LIGHTING EVALUATION

JUses the MDOT SHA’s evaluation form for
Intersection lighting.

JProvides whether or not the intersection lighting
IS to be considered based on the weighted sum
of scores (13 or more) for criteria, such as

signalization, the existence of medians, the
existence of left turn bays and/or other auxiliary
lanes, etc.

© 2017 ATTAP. All rights reserved. 30




MODULE 5: LIGHTING EVALUATION

Criteria
Safety  Univ. of Maryland
A http://attap.umd.edu.
TAP 2P A Is intersection signalized?
@ B Does intersection have medians on any approach?
MDSHA C Does intersection have left turn bays and /or other auxiliary lanes?

EVALUATION FORM FOR
D Is intersection a freeway ramp terminal?

INTERSECTION LIGHTING Ll
E Is there significant pedestrian volume after dark?

Analyst Sam DeLaurence

Department |District 7, Traffic Division F Does intersection involve two or more state maintained highways?
Date 07/25/2016
Intersection |MD 26 atMD31

G Does ADT of state highway exceed 15,0007

Location IFredenck 0.35-0.40
Scenario i i
Ratio of N|ght 0.40-0.45
H to total accidents
(Min 5 accidents) 0.45-0.50
> 0.50
’ Open ‘ ‘ Clear ‘

1 Is intersection at school entrance or children walking to school?

[ Save ‘ Save As ’ J Is operating speed on any road approach greater than 50 MPH?
L i

K Is intersection sight distance restricted?
’ Print ‘ ‘ Back ‘
4 L Are there any brightly lighted areas, i.e., parking lots, commercial
area, etc. within 300 feet of the intersection?
M Are any of the road approaches continuously lighted?

Total

1) Intersection lighting is to be considered by a score of 13 or more.
2) Potential for intersection lighting will be prioritized based on score.

Weighted sum

© 2017 ATTAP. All rights reserved.




THANK YOU!

For questions or technical support, contact us at MIDCAP@umd.edu.

ATTAP
http://attap.umd.edu
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