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e Used exclusively for diamond
Interchanges with both ramps signalized.

e Developed at Tx DOT and refined by TTI.

e Two variations — 3 Phase & 4 Phase
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e The “usual” ODOT method
- 2 signals therefore 2 controllers

e The “sometimes” ODOT method
- 2 signals and 1 controller

e Texas Diamond = 2 signals & 1 controller
- So what’s the big deal —why Texas Diamond?
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e Start with why “NOT” 2 controllers

- Cannot control phases being skipped or gapping out.

- This causes traffic to enter the interchange when it’s
“not supposed to”

- Can lock up the middle

e Cannot precisely control which phases are
running at the same time at each intersection.

e Requires two offsets to adjust when timing plans
change
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e 2 Intersections & 1 Controller

- Can control the relationship of phases at both
Intersections.

—- Only 1 offset to adjust during timing plan
changes

- Basic controller/detector logic

- Usually better than 2 controllers — except
when you have a malfunction — both go on
flash
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e 2 Intersections & 1 Controller (Texas Diamond)
- Can control the relationship of phases at both intersections.
- Very complicated detector and phase logic required.
- Good news — the logic is “built” into the controller.

e Goal is to have heavy movements moving
simultaneously.

e Travel time used to strategically start movements.
e 4 Phase can keep middle clear of cars.
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«
3 Phase or 4 Phase???

e 3 Phase - Most Effective When:

- Wide Interchanges 400’ + spacing (Adequate
Internal Storage). Can stop people in middle.

— Rural Areas with Light Overall Traffic
- Heavy Through Movements

- Does have simultaneous arterial green at both
signals
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3 Phase or 4 Phase???

e 4 Phase Most Effective When

- Closely Spaced (less 400’ or inadequate storage in
middle).

- 4 phase stores ZERO cars in the middle unless over
capacity.

- Heavy ramp movements.

— Only stop one time in the interchange

- Good way to avoid widening some bridges because of
storage

- Note —does NOT have simultaneous arterial greens
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e How do you analyze??

- Passer 3: Sole purpose is to analyze Texas
Diamond operations.

- If coordinating interchange — figure out in
Passer then input results into Synchro to
Include the other signals.

- Synchro 7.0 has a Texas Diamond “template”
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e Note — 3 Phase Texas Diamond typically has
much shorter cycle lengths than 2
Intersections + 2 controllers. Potential cycle
length incompatibility for coordinated system.
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e Loops — placement is defined by the
operation.

e Detector & Phase Logic — defined by the
operation.
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LOOPS — 3 Phase

Detector | Associated Function
HNumber Phase
1 1 Presence detector: Calls and Extends Phase 1
2 2 setback detector: Extends Phase 2
5 5 metback detector: Extends Phase 3
4 4 Setback detector: Extends Phase 4
5 5 Presence detector: Calls and Extends Phase 5
& & setback detector: Extends Phase 6
4 7 setback detector: Extends Phase 7
it a setback detector: Extends Phaze 8
4 1 iZalls phase 1 during phase 2 or 4, Extends phase 1 if phase 3 or 4 call exists
10 1 Calls phase 1 during phase 3 or 4, Extends phase 1 if phase 2 or 4 call exists
11 2 Stopbar detector: Calls Phase 2
12 4 stopbar detector: Calls Phase 4
13 a iZalls phased during phase 7 or B; Extends phase 5 if phasze 7 or B call exists
14 5 Calls phased during phase 7 or 8; Extends phase 5 1f phase 7 or 8 call exists
15 f Stopbar detector: Calls Phase 6
15 5 stopbar detector: Calls Phase B
17 3 Stophar detector: Calls Phase 3
15 7 stopbar detector: Calls Phase 7
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LOOPS — 4 Phase

Detector | Associated Function
HMumber Phaze

1 1 Calls phase & if owerlap & 1z not green and phase 7 or 8 15 not called
Extends intervals 25168, 25178, 2518B, 45178, 4518E, 3517E, and 2518E

2 2 Sethack detector: Extends Phase 2

3 3 sethack detector: Extends Phase 3

4 4 Sethack detector: Extends Phace 4

5 5 Zalls phase 2 if overlap B 15 not green and phase 3 or 4 15 not called
Extends intervals 16258, 16358, 16458, 17358, 1745, 18358, and 158458

& & metback detector: Extends Phase 6

7 7 metback detector: Extends Phase 7

) ) setback detector: Extends Phase B

9710 1 Extends phase 2 if phaze 2 or 4 15 called

Calls phase & if overlap & 1f not green and phase 7 or B 15 not called

11 o stopbar detector: Callz Fhaze 2

12 4 Stopbar detector: Calls Phase 4

12714 3 Extends phase & if phase 7 or 8 15 called

Callz phase 2 if owverlap B if not green and phase 3 or 4 15 not called

15 & Stopbar detector: Calls Phase 6

16 H Stopbar detector: Calls Phase B

17 A Stopbar detector: Calls Phase 3

13 7 Stopbar detector: Calls Phase 7
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4 Phase
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Transition Interval 1+8 to 245 (Interval 2 + 8):

This interval beging when phase ¥ gaps out or maxes out and
runs for the travel time entered 1n the timing plan. It allows the
frontage road to continue while the opposite artertal 13 entering
the interchange, thereby not wasting green time.

Interval 2+5:

Thiz interval 15 driven by the arterial (phase 2). When phase 2
gaps out of maxes out, the arterial will go through a yellow and
red clear but the right interior will stay green.

Interval 4+5:

Thiz interval 15 driven by the frontage road (phase 4). The
sethack detectors on the frontage road will allow this interval to
gap out while wehicles are still a travel time away from the
intersection.

Transition Interval 4+5 to 146 (Interval 4 + 6):
This interval beging when phase 4 gaps out or maxes out and
runs for the travel time entered in the timing plan.

Interval 1+6:

Thiz interval is driven by the arterial (phase &), When phase &
gaps out of maxes out, the arterial will go through a yellow and
red clearance but the left interior will stay green.

Interval 1+8:

This interval 1z driven by the frontage road (phase 8)  The
setback detectors on the frontage road will allow this interval to
gap out while wehicles are still a travel time away from the
intersection.




ntroller Logic

15 7 ACTUATION OR PHS ) O

Sequence Control Logic: IF ((PHS 13 ON) AND
o [DUALENTRYPHS2&6 (NOT PHS 2 CHECK) AND
o OMTPHS104 1 R el
PLACE PHS 2 ACTUATI
IF PHS 5 NOT GREEN THEN OMIT PHS 9 BT R Nl A
IF (PHS 3 ON OR PHS 4 ON) AND (PHS 6 ACTUATION OR PHS § CHECK) THEN OMIT PHS ¢ HS 13 ON) O
»  [FPHS 3NOT GREEN THEN OMIT PHS (Phs 16 0N On
¢ |FPHS 4 NOT GREEN THEN OMIT PHS 1 (PHS 2 ACTUATION OR PHS 2 CHECK) CR
} CTUATION OR PHS 3 CHECK) CR
IFPHS 1 NOT GREEN THEN OMIT PHS il iihii it
o [F(PHS7 ON OR PHS 8 ON) AND (PHS 2 ACTUATION OR PHS 2 CHECK) THEN OMIT PHS b e
o [FPHS7NOT GREEN THEN OMITPHS O P S A
o |FPHS 8 NOT GREEN THEN OMIT PHS {NOT PHS 7 CHECK) AND
NOT PHS 8 CHECK) TH
- NOTBHS 1 ONIAND PLACE PHS 6 ACTUATION
[N B IF (PHS 5 ON AND NOT PHSASE 9 ON) AN
PHS G ONj ( (PHS B ACTUATION OR PHS 6 CHECK) OR
(PHS 11 0N) OR (PHS 7 ACTUATION OR PHS 7 CHECK) OR
‘ 19 ON] 0R PHS 8 ACTUATION OR PHS 8 CHECK) THEN
PLACE PHS 9 ACTUATIO
( 18 IUAT jN OR PHS R e |F (NOT PHS 6 ONj AND (PHS 6 ACTU. R PHS 6) C THEN
{ R_ PLACE PHS 11 & PHS 12 ACTUATION

PHS 8 ACTUATION OR PHS 6

TH IF (PHS 1 ON AND NOT PHS 13 ON) AN

s}

PLACE PHS 1 ACTUATION 152 t«:ﬁum ON OR

E
{PH UATION OR PHS 3 CHECK)
4 CHE

PHS 4 ACTUATION OR CK) THEN

PLACE PHS 13 ACTUATION

IF (NOT P ON) AND (PHS 2 ACTU. RPHS2C

THEN

PLACE PHS 15 & PHS 16 ACTUATION

Both the detector logic and controller logic (for both 3 &
4 phase) is “pre-programmed into the controller. Eagle
currently pre-approved by Tx — Econolite is being
reviewed.
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Motes:
L PHASING AND DETECTOR _ASSICHMENTS

1. Information an this drawing is based on the controller opsration: (shasing logic and detector switching) of a 4 phase
Taxas diamond interchange as developed by the Texas Department of Transportation

] =Y+ PH. 4 - 2, The 4 phase operation |s best suited for interssctions that are less than 400 feel apart and have heavy tuming
@ /—sFE woTE F movemants that are usually associated with suburan/urban typs intarchangss. One 16-phase controller is usad to

operate both intersections,

intersections. Determine "D" as. follows
Ei__) Ci5] T8l P a. Determine traval ime {TT) between intersections based on a2 vehicle sfarting from a stopped condition at one
- location and arriving at the stop line of the second intersection. This value can be obtalned from Passer Il
O b. &ssume an averagse approach spead (AS) for the ramp's left tuming vehicles betwean the stop line and the
m

L 4 GLA® T2+ T
1z { P N L SE— 3. Detectors 4 and & plasement distance (D} from the stop fine is ba based on the travel ime between the twa

datector location, .
©. Detecior distance (D) from the ramp’s stop line:

e 2 @ [

w D {fi} = AS {mph) x 1.47 % (TT - 2}
| e—r oLt =5+3—2 - 3 w
-
CLE=5rbt13 — l . ]
m 2
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Cantaller notss T Omit phasss 10.and 14 phases 3, 7, 11 and 15 sre ned ypisaly used.
g St min. and . grean fimes squal o 0.
©  Use green ime fram Passer 3 oulput Fal
T2 GR+¥ = AR = wavel tima for phase 2, mirimum ard maxmo gresns are squal z
TE @R+ ¥+ AR = bavel g fof phase B, minimum and maximam graens an aqual s
478 Prazs & grean time fom Passer 3 minus Se phase & ravel tre
577 Fass B Graan tma from Fasser 3 minus ihe phass 2 travel Sre =
s LA G =< o
A
285 | -—
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PHASE LONIROL LOGIE Oaector | Assoc. Detactor Funcson
. Negmber | Buse
+ Dual entry phaze 2 and phase § : —
48 + & | « Place phase 1 aclustion ¥ phase 1 not ON and {phase 8 ON or ] < f“: P':": = 0"‘2““‘“*‘" ST E el SN Nt B o
- shase 12 OMN or thass & actuation or phase 4 actuation) o T i
= Place phase 2 actuation § phase 13 ON and no sctuabions on = e 2
shase 2 and phass 4 [CHE Phaszes 4 when Phase 4 and Phase 12 are nat grean ]
— + Place phase 5 actustion f phase 5 not ON and {phase 13 0N or 4 4 |Extond Phase 4 when Phasa 4 b gresn ]
12+8 l + - | [ = L3 | ats phass 16 OM or phass 2 achaibon or phise 4 aclsation) {Em“'d;""m"z‘“"“‘m’“’ g0 - ¥
- =] « Place phase § actuation ¥ phace 8 ON and no aclustions on 1 5 |Cal Fase 2 when OUB & not green and Phase 4 call coss nol exer Z
shase & and phase 8 [ € __|Call v exiend Prase § we
- Phase $ (d  [Hatised =
Omit phass § If phase 5 nol green O [Gall Fruase 6 wiven Piiasus 6 8 16 ara ol resn B
—_— -— Omit phaas @ if phase 4 ON and phase 6 actuation |Extena Phase & when Phase 8 s green
18 = . Pilace phase & actuation  phase § ON and phase S not ON and [Cal Prase & whan s ot grean and Phace & call dose not exet
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* Phass 13 Phass 4 yeliow of Phase § cal disappears before Phase 4 yellow
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P -— L~ 1e13 e 75 & [Call and exdend P 6, [wats mecive unis FT_6 yell f gaps ous durng B G green
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> = + Phase 18 [Call Priase B whan Phese & s not grean
©mit phase 16 i phase 8 not green 1% & [Extona Phasa 8 unid Phes 2 o3 axiia and defeckor geesout maks nachvs Lt
Place phase 18 aciuation if phase 2 not 0N and phase 2 aslustion Fhess & yellonw or Phase 2 cal disappesrs buiure Phase § yellow
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e The "RULES”:

- If you don’t change the number of lanes OR the
lane use you do NOT need to do an IMS.

- You can extend turn lanes up to the L&D Manual
maximums.

— If you extend the existing turn lanes — you must
document what you did.
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e Summary:

- Texas Diamond can potentially improve
signalized operations at diamond interchanges.

- Tx spec’s makes programming as easy as
possible (template in the controller)

-~ Should use Passer 3 to analyze

- ODOT plan insert sheets require that you only “fill
In the blanks” for the timing intervals.
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QUESTIONS???



