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INTERSECTION L > b ¥ b »
CONFLICTS/ s N "N I ,
TYPE L4 \ / L L L L ” L L
RiANGERNTANIENE
FULL ACCESS NO LEFT TURN 314 ACCESS FULLACCESS T RIGHT IN/OUT
CROSSING
(MAJOR) 4 4 0 0 0
TURNING
(MAJOR) 12 0 2 3 0
DIVERGE
(MINOR) 16 8 8 ] 4
TOTAL 32 12 10 9 4
RIGHT IN/
e 0.4 NIA 0.2 03 0.1
ENTERING VEH)

Kt=: Jonathan Reid. (2004). "Unconventional Arterial Intersection Design, Management and Operation Strategies ;. p.22
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* Jughandle
* Median U-turn
* Continuous Flow
ASHO] * Quadrant I_Roadway
* RCUT (£ Superstreet)
* Continuous Green T
O R} * Single Loop Interchange
* Double Wide
* Bowtie
* Unsignalised Median U-turn
HIAMS KO * Unsignalised Superstreet
* Unsignalised Continuous Green T
* Roundabout
* Center Turn Overpass
MERop | Eeheton
* Single Point Urban Interchange
QIR X} * Diverging Diamond Interchange
* Single Roundabout Interchange
* Double Roundabout Interchange
HIASH| O] * Windmill Interchange
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Legend
.=Diverging

0 = Merging

O = Crossing

Conflict Type Count

Crossing 16

Merging 2

Diverging k]
Total:

32 Conflicts

Legend
. = Diverging
O = Merging
O = Crossing

Conflict Type Count
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Crossing 2

Merging 2
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Total:

18 Conflicts
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oM 22X =22 24
* OJ= North Carolinalt Maryland32| 4% RCUT wkt= HX| O|F 2K YEHS £HEfet
2t M=z =3=7 4 UEY
* 20109 P22t 2fMuAtE =Y AlM| fARRH 047 HHoIOLE 2| UIXI=9| R4

O] YUSEUL, 2HAY =S =3

[i) HRITXIE M

O OiMuAt== O1=0A 71+ 2o MEotil ALH, 2 O|=0Mx HlALA, OjUlEY

LAGEHOIL = S SER FOUM HSok=s A2= TALE

Xtz FHWA. (2014). "Restricted Crossing U-turn Intersection Informational Guide,. p.7
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S0 (HWEHE WXt= 10M AH7E 22749 A1
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* US 63 =9 O|F2]9] ZHZA= T Allie- Het GIRIOH, 0|20 THE WXIZ0A=
0,440 11.249] WSAMI A g4

o Ol= Al HE Al HMuXlZ X2 uSHH ZHON 204 =Y =itz MY
Ao MY

32 2-7 | HHITAR MX| M1 & AS H|D

Years of crash| | Total crashes | | Truck crashes Change in
State Site data per year pET year crashes

Before| After | |[Before| After | |Before| After All Truck
D |Site 1 |3 adjacent intersections) 5 5 5. 1.6 0.4 1.4 22 1.0
WD |Site 2 5 5 3.2 0.2 0.0 0.0 -3.0 0.0
D |Site 3 |2 adjacent intersections) 5 5 8.0 5.0 2.0 3.2 -3.0 1.2
MM |Cologne 5 2 4.4 3.0 1.0 0.5 -1.4 | 05
MM |Cotton 5 2 2.8 2.0 0.2 1.0 0.8 0.8
MM |Ham Lake L 2 4.8 0.0 0.2 0.0 4.8 | -02
MM |Wilmar L 4 3.0 0.0 0.2 0.0 -3.0 | 02
MO |US 63 and Ponderosa L 1 3.0 3.0 0.4 0.0 0.0 -0.4
MO JUS 63 and Deer Park 5 1 11.2 | 0.0 1.4 0.0 112 -1.4
MO |US 64 and Honey Creek 5 1 1.8 0.0 0.4 0.0 -1.8 | -0.4
MO |US54 and RE & 5 1 14 1.0 0.4 0.0 04 | 04
MO MO 13 and Old Mo 13 5 4 3.0 2.5 0.4 0.5 05 0.1
MO |RT M and Old Lemay Ferry Road 5 5 3.4 1.4 0.0 0.0 -2.0 0.0
MO JUSES and Rochester 5 1 3.4 0.0 0.& 0.0 -3.4 | -0LE
Wil JUSE3and CTHE L 2 3.4 i.0 1.8 0.5 -2.4 | -1.3

Z © MD=Maryland, MN=Minnesota, MO=Missouri, and WI=Wisconsin
Xt&: Minesota DOT. (2015). "Evaluation of the Impact of Reduced Conflict Intersections on Truck and
Large Agricultural Vehicle Crashes;. p.11
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O 02 HALA ARUME SHAR! M2t U TXIZ 8% 7Pt BEE0| T2 YEYT 584
S FIP} Qs HOE BN
Bl SHARIS) A2 FT 40.3% 24 EIH LiEk
o BI SHATO| LU HH 50.3% B7 ST} LiER
o DAIZ SHUSYS A M A 74X/Y, MR 5 A 81580/t BEEHOD,

uxtz 0| Zf 36% S7tet A2 LEH

H 2-2 | HIAIA San Antonio X|¥ RCUT & &1}
=2 Ax| M x| & HIZ
SHAIZH (SB, &2 23.32 13.98 * 40.3% &
Hi Sdiar (SB, &2) 25.6km/h 32km/h ¢ 26.6% 57t
SAZE (NB, ED) 19.28 12,78 * 33.9% &4
I Sdi&L: (NB, ED) 30.4km/h 46.4km/h ¢ 53% &7}
wXE ¥ S0t WS 60,100-74,000CH/< 63,600-81,500CH/& |« Z|t§ 36% B7t

At FHWA. (2014). "Restricted Crossing U-turn Intersection Informational Guide,. XH-4

O 2-8 | HAMWXtE MBAL (D= EAtA)

- i pr ;
Z 012 EAMAF MOIELR US-281 20 Y &9 HUAIZ
Xt=: FHWA. (2014). "Restricted Crossing U-turn Intersection Informational Guide,. p.8
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Superstreet Implementation and Research” p.8 p.106
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03 CHAIZXIR A
3 ] sfHIL o5 AF
O 2itH7l= wasRg M Vi gilE4, 2Ee¥ FH| Vi guka4 121 FHA
SHO| VM sutRMo=Z FEoIHCH, St/ MM WAlZ2= EAUMK| HX|Q &E
CH= 22t EX[E 374 WXI2E o= XEat
o MEM= M W WXtz @ F7[CHYUTAAZ], BuAAZ], Zul7 A2 A
O WSRYE SHO MM SutHI} M= X BsHEE, AT BoX[AZL XS
RSN, Hd=E B WIS 0|2 MAe
O 24 MO JHM SMEAM2 2R F0M KO = Qloff Llch= SHHQTZEO! ULt
SIEtA(CO; Carbon monoxide), "'AMQIE(NOX, Nitrogen oxide), S|UMR7|3IEI=
(VOC; Volatile organic compound)2} WwESEOZ 0I5l UMol= REAHEOZ 125t
O ZHX™ SO JiM SMEME Te=-HE BF A9 OHIEIF-EZAL BEAE 8- 22t
ATF(HGE), ST, 2008.12,8 EE6IUCH, MuXIE = Mut 22| H
AP Al AlE201 24 ZIE EZ SYWAIF HIE, SEQH HIE, XH2YHIELE
&5t ofeHet 20| 7Pget
o JiE MO} SSHCZ Q1k= Tl FASE, SAAR2 AEH0[ Aot B
o HE
o WEHR AZH0IM HMS o UEXT BT YE FFAIIH BSH(16,708CH/
A)E HESIFCH, XE2 5 S8AIZ 7+
o Ol AIZISUSHS YWSHCE 25| ok 11.4H1 =8
o AZPIXE= 2018 7IE S8At 15,2462/TH0IlM 20218 7|EC= SIS | Lo AH[X}
=7IK|+=E gt 103.4%E J£.ROr 15,7643/t &g
o HOI2 Ofafiet 20| ZtAastold] MZoIUCH, EAME Hol2 He k= A|uXt=2
Q) Mot 29 Holo| 37|1E HHokE A= JHY
o EA/7F HIZ = T, x P, x Q,, <365
- Ty BASHPAZE, P S8R 7S ZIA(E/H), Qu -
o ZFFHQH BIE = Dy < VI X Q<365
- Dy ALY, VI, » 8 47| 29898(Hd/km), Qu @ ILEF
o X2 HIE = Dy x VT, < Q< 365
- Dt F gﬂa, VT, £ X]'ELS. ] (J/km), Qu © AFF
1) "2 -HE 22 Ao 01|H|Ef FAL BEAIR 8- 2@ A7(HEH), s=7hEA18, 2008.12, p.281 0lA=
t SHFE 8 8.78%E MAloll JUCEZ O|F SIFSHHCZ 2MfolY| flol 11.4H4Z
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CHR| A2 = Maf £ HuwEAM

C

O Z 94z FAYXIQ| HXuXlZE £ Mt 20| WS2H FHO| /MG HE EAGINC
M, B 3-70A E= HIQt e

O EMIIMX| HAZ 7|ZC2 BEH Y HFSHLTE 9.8km/h B7KH13.4 —
23.3km/h), X2 BAXIRAIZS 68.4% ZUA(148.4 — 80.1%), WASHAIZI2 146.8
X 2UA(244.7 — 97.9%), HO2 LWIII7|HAZ01= 75.1m ZLA(244.3 — 169.2m)

Pt

O Wiz 24 Zd}, JuHAHEH2|0M uES2E SHO| Midsdt 7k 3A LEHS
0, Z7[lE2AAE0M= 7927t 7H SA 24

O Z7[t2ZAAR|0IM 27 IAH LIEHYE Olf= ZWAPAZ|| BSE= WSTHO| &
X 4SAOA DM WXIZ = Al 20IA|2 20| Ket w7 A0 ZuAAZ] L
O XIEHM7t oiak|0f LiEft Atz THEHE
o FUWAAL : XAHF BrsdETE= 9.2km/h 7K12.7 — 21.9km/h), AHE B XA

AZH2 63.3% HA(161.9 — 98.5%), W SAHA[ZH2 187.2% ZA(343.7 — 156.6

), B2 B EZ0l= 56.1m ZA(374.6 — 318.6m)

)

o Z7|HS2AAE : AEY BaSHAETE 6.8km/h B7H11.2 — 17.9km/h), X1
HAXIMAIZER 8.0% ZA(112.1 — 104.1X%), BHASMAZLS 73.8% ZUA(175.6 —
101.8%), 22 HRU7|1dZZ0l= 39.1m 4A(189.9 — 150.8m)

o LWIIHHIMA| : XY BrEMEEE 13.6km/h 57K16.4 — 30.0km/h), X2
o WHXIMAIZE2 133.8% AA(171.3 — 37.5%), BHSSAZI2 73.8% 4A(214.9
— 35.4%), HZ2 Ho71ZZ0l= 130.1m HA(168.4 — 38.4m)
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= LRENET LRX|FIAIZH HRSHAIZE | TWROH7 I LO|
= (km/h) &) €3 (m)
A 134 148.4 2447 2443
OlAs ZuAtH2 12.7 161.9 343.7 374.6
Z7|tHEEA AL 11.2 1121 175.6 189.9
HWIH A2 A2 16.4 171.3 214.9 168.4
T 23.3 80.1 97.9 169.2
A3 WA 21.9 98.5 156.6 318.6
Z7|tEEA AL 17.9 104.1 101.8 150.8
W7 AL A A 30.0 375 35.4 384
T 9.8 (A73%) -68.4 (W46%) | -146.8 (¥60%) | -75.1 (¥31%)
JAMET 2uAAZ 9.2 (A72%) -63.3 (¥39%) | -187.2 (¥54%) | -56.1 (¥15%)
Z7|HEEAA2] 6.8 (A\61%) -8.0 (¥7/%) -73.8 (¥42%) -39.1 (¥21%)
Z7tHAH2AMAHZ| | 13.6 (A83%) -133.8 (¥78%) | -179.5 (¥84%) | -130.1 (¥77%)

O B 3-80M Hi Hig} 20| SACIAXIS DA T2 Mt 50| SAQETI0| 1=
245t

BMIIMK| MHE J7|ZC2 EH COs 2,452.0g 24(4,199.4 — 1747.4g), NOx=
477.1g ZA(817.1 — 340.0g), VOCE= 568.3g ZA(973.3 — 405.0g), SlaAapze
132.80 ZA(227.4 — 94.60)

O wxi2d A Zut ZWAIAZ|0M 2HEQE SHO| JiMe i/t 71 3A| LIENGCH, 7|

S EAAZIMME HMSATL 71E DA 2AE

o ZWAIHZ| 1 CO= 4,755.2g Z4(6,909.1 — 2153.9g), NOx= 925.2g Zi4(1,344.3
— 419.1g), VOC= 1,102.1g ZA(1,601.2 — 499.2g), AP 257.5( ZA
(374.2 — 116.610)

o ZJ|HS2AHE| : COE= 338.7g ZUA(1722.1 — 1,383.4g), NOx= 65.9g Z4A(335.1
— 269.2g), VOC= 78.5g ZA(399.1 — 320.6g), S2ARZS 18.3( ZA(93.3
— 74.90)

o LWIMAHZIAMZ| : CO= 2,262.2g9 ZA(3,967.1 — 1,704.9g), NOx= 440.1g 24
(771.9 — 331.7g), VOC= 524.3g Z4(919.4 — 395.1qg), H2AD2S 122.5(
UA(214.8 — 92.30)
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sw7} 97g

O HNWAtZ EQ Al S28KIHA| 2=
2 HHwXt=0] St= QHHEX[E dX| 2 HEO|
O3 4-1 | Of2|=Lt = FEAIM ABEl= TURN E2M
smesaecrs  LEAIT Hthe Turn: Indirect Left
COvacle and Grant Intersection = Grant Indirect Left Tum
EFFECTIVE FALL 2013
Orache and Ina Intersection — Ina Indirect Left Turn _"
20

EFFECTIVE FALL 2013

How do you make an indirect left turn?
1) Mw.l APPORCch e IMErsection, merge o the lefl INouph kane.
intersection, proceed straight ahead through the intersection.

Mulmu allowed.)
Continue in ihe left ihrough lane and merge into the iefl ium lane
2] The befl turn e will be managed by a rafbe signal. When Ihe
greon arow is iluminated, make & U-tum and enter the far right Lane.
3] Stay in the right tane 1o lum right at the inersection.

Simply -

Go through, make a U, then right at the light.

Remember: Mo e lums for easthoundiwestibound vehicles allowoed a1 the
intersection. (Exception: Emerngency vehicles.)

Indirect Left Benefits
reduces ot car crashes and injury oricshes

SAFER
shostens crossing dstance for pedestnans
provides “bie spots” for safer bicych turms
allows room for lums made by buses and semi-lncks
improves overall efficiency for all movements through the intersecton

FASTER

SAVES GAS
+ reduces fuel consumpbion with vehickes idling less al the intersection
The Oracle and Grant Road inlersedion i pan of the Granl Road, Orache 1o Swan

Project Management
widening improvemant progect in the $2.1 bilkon, 20-year Regional Transportation
Auytharity Plan. The project & managed by the City of Tucson

Details: www grantroadinio of call (520) 824-4T2T, wew RTAMObIlity com
The Oracle and Ina Road inlersection is part of the Safety Element of the RTA plan

The progect s managed by Pima County,
Details: www roadprojects pma gowinaOracle; www RTAmobdity.com

Smo
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A& 0 FHWA. (2014). "Median U-Turn Intersection,. p.99
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Z o MuXE £9 0|1 FZMMEZ =0 LRT E= BRT 740K New Orleans, LA(St, Charles Avenue)
K= : FHWA. (2014). "Median U-Turn Intersection,. p.38
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Intersection Location Type Built
Plum Road & US 231 Dothan, AL Signal 2009
Retail Drive & US 231 Dothan, AL Signal 2009
Northwest of Plum Road & US 231 Dothan, AL Stop 2009
Rock Bridge Road & US 231 Dothan, AL Stop 2009
Buyers Drive & US 231 Dothan, AL Stop 2009
Veterans Boulevard Corridor Kenner, LA Stop or Merge 2005
US 61 & Leblanc’'s Food Store Gonzales, LA Stop or Merge 2007
LA-8/LA-28 & LA-117 Leesville, LA Stop or Merge 2011
Loyola Drive & 31st Street Kenner, LA Stop or Merge -
US-15 north of Frederick Maryland Merge -
US-301 west of Delaware Maryland Merge -
Big Beaver & Lakeview Drive Troy, Ml Signal 1990s
Long Lake & Corporate/Investment Drive Troy, MI Signal 1990s
County Road 24 Willmar, MN Stop -
US 169 & County Road 3 Belle Plaine, MN Stop -
Highway 36 and Keats Avenue Lake Elmo, MN Merge -
US 10 and County Road 8 Becker, MN Stop -
US 169 and 173rd Street Jordan, MN Stop -
US 212 and Highway 284 Cologne, MN Stop -
Highway 65 and 169th Avenue Ham Lake, MN Stop -
US 53 and County Road 52 Cotton, MN Stop -
US 52 and County Road 66 Vermillion, MN Stop 2014
US 169 and Highway 22 St. Peter, MN Stop 2014
US 169 and St. Julien Street St. Peter, MN Stop 2014
US-63 at Deer Park Road Jefferson City, MO Stop -
Jefferson City, MO Stop -

US-54 at Honey Creek Road




Intersection Location Type Built
US-54 at Route-E Jefferson City, MO Stop -
MO-13 at Old MO-13 Jefferson City, MO Stop -
Route-M at Lemay Ferry Road Jefferson City, MO Stop -
US 17 & Lanvale Road Leland, NC Signal 2007
US 17 & Brunswick Forest Parkway Leland, NC Signal 2007
US 17 & Grandiflora Drive/Gate Drive Leland, NC Signal 2007
US 17 & Gregory Road Leland, NC Signal 2007
US 17 & Waterford Way/Ploof Road Leland, NC Signal 2007
US 17 & Hospital Drive Supply, NC Signal -
US 17 & Old Ocean Highway Supply, NC Signal -
US 17 & Medical Center Drive Supply, NC Stop -
US 17 & Mt Pisgah Road Supply, NC Stop -
Carolina Beach Ré)j;jte(rUS 421) & Retall Wilmington, NC Signal ~
US 15/501 Chapel Hill, NC Signal -
NC 55 & West Holly Springs Road Holly Springs, NC Signal 2013
NC 55 & Green Oaks Parkway Holly Springs, NC Signal 2013
NC 55 & New Hill Road Holly Springs, NC Signal 2013
Ohio 4 & Symmes Road Hamilton, OH Signal -
Ohio 4 & Tylersville Road Hamilton, OH Signal -
Ohio 4 & Hamilton Mason Road Hamilton, OH Signal -
US-281 & Evans Road San Antonio, TX Signal 2010
Stone Oak Parkway/TPC Parkway San Antonio, TX Signal 2010
North Northwind Drive/Marshall Road San Antonio, TX Signal 2011
Loop-1604 & New Guilbeau/Shaenfield San Antonio, TX Signal 2011
TX-71 at FM-973/Fallwell Lane Austin, TX Signal 2014
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Birmingham, AL

US 280 at Valleydale
Road

This MUT intersection, opened in November 2013 was one
of the first portions of an overall $15M improvement plan
for 26 intersections on US 280.

Tucson AZ

West Ina at Oracle
Road

The first ThrU-Turn intersection in Arizona opened in
September 2013. Pima County DOT constructed the
ThrU-Turn intersection to reduce congestion at this
intersection that serves 96,000 cars/day; Project was a
collaboration by Pima County, the RTA and Arizona DOT and
cost $5M to construct as a portion of improvements along
Oracle Road.

Tucson AZ

W Grant Rd at N
Oracle Rd

Tucson’'s second ThrU-Turn intersection (TTI) was opened
in October, 2013 built to reduce both travel time and car
accidents at this intersection that passes 70,000 cars/day.

Fishers, IN

96th at Allisonville
Road

First Michigan Left intersection in Indiana. After several
public meetings, Town of Fishers collected the public's input
and planned the intersection improvement to minimize
disruption and significantly improve traffic along Allisonville
Road at 96th St. Design and Construction costs were locally
funded. Project opened in May 2013 and cost $8.6M to
design and construct.
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Draper, UT

12300 South and
State Street

Utah’s first ThrU-Turn (TTI) intersection was designed at

this location because intersection is closely spaced with the

[-15 interchange ramps and left turns from W12300 was

backing up the interstate ramp. The project opened in
November 2011 at a cost of $56M.

Grand Rapids, MI

M-37 at 29th Street

Unigue design as this indirect-left intersection is not part
of a MUT corridor as is typical in Michigan. Narrow median
on 29th Street requires large loons for U-turn crossovers.
The intersection does not accommodate high left turn
volumes like typical Michigan MUT and large trucks are not
accommodated.

Marquette

US-41

4~lane MUT bivd (approx 23 mi and 20 MUT intersections);
good example of loon application in narrow median to
accommodate larger vehicles and unsignalized MUT
intersections in mostly rural corridor
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