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Study Approach

e Performance Measures
— Speed contour (bottleneck and congestion review)
— Demand flow
— Speed differential
— Vehicle-Miles Traveled (VMT) ratio
— Number of HOV lane changes
— Violation rates

e Traffic flow fundamental diagram based method

— Compare performance from the perspective of traffic
flow theory



Data used

PeMS

District 12 HOV violation data

District 12 detector data

Aerial Video

Micro-simulation modeling (SR-57 only)




Detector Volume-Occupancy Plot
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Traffic Flow Fundamental Diagram
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Proposed method

 Formulation phase: from free-flow to congestion
* Dissipation phase: from congestion back to free-flow
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HOV vs GP Congestion

e HQOV lane is faster than GP lanes

e HQV drivers select HOV lane based on traffic
condition along GP lanes

Speed

ajusod

ajuysod

- S s u i w @ @ @ - ~ -~ @ @ @ o w o = ks = &k o 'l o ) @ = - b o o o w0 w w
] 3 & g 5 S =] ] = =] i £ =] = = 2 & = 3 ] & = 5] 5 3 ] & g B 5 g 2 & 3 5] &
Time (HH:mm) Time {(HH:mm)
[i] 10 20 50 &0 70 o 10 20 30 40 50 B0 70

GP Lanes HOV Lane s




Study Sites and Data
Periods

Location
(postmile
range)
SR-55 SB1
(15.8 - 13.2)
SR55 SB2
(11.6 - 7)

SR-57 SB1
(8.5 - 5.8)

SR 57 SB2
(1.93 - 1.4)
SR55 NB2
(7.8-12)

&

Conversion
Date

Aug 2008

4/1/2011

Sep 2009

12/1/2010

4/1/2011

“Before”
dataset

2008 Q1

2010 Q3

2009 Q1

2010 Q2

2010 Q4

“After”
dataset

2009 Q1

2011 Q3

2010 Q1

2011 Q2

2011 Q4
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SR-55 SB1 Site: Speed Contour
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SR-55 SB1: Traffic Flow Diagram at Typical
Location (both phases)
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SR-57 SB1 Site: Speed Contour
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SR-57 SB1: Traffic Flow Diagram at Typical
Location (Formulation)
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SR-57 SB1: Traffic Flow Diagram at Typical
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Before-after Performance Comparison

Speed Demand Speed VMT

Site Contour Flows Differential Ratio
SR-555B1 Less congested  |Higher Higher Similar
SR-55 5B2 More congested |Higher Similar Similar
SR-57 5B1 More congested Lower Similar Similar
SR 57 5B2 Similar Lower Higher Similar
SR55 NB2 More congested  Similar Similar Similar
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“After” Performance from Traffic Flow

Perspective
Formulation Dissipation
Site Cri. Occ. | Ciri. Vol Sho. Spd Cri. Vol Sho. Spd | Performance
SR-55SB1 |Similar |Higher Faster Higher Faster Better
SR-55SB2 [Similar  Similar Faster Similar Faster Similar
SR-57 SB1 |Lower Similar Slower Lower Faster Worse
SR57SB2 |Similar  Similar Slower Similar Faster Similar
SR55 NB2 |Similar  Similar Similar Similar Similar Similar

I

Most sites have
similar throughput in
formulation phase

Similar: If the difference is within 2%.

&

!

Traffic congestion
dissipates at a faster

Speed
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SB55 SB1 Site Performs Better
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T T

SR-57 SB1 Performs Worse

4 5 3
W b Eo = d
: ! weny £ ol : ; v, § ol
- Hi L] s i . Siad un = 4wl ) T Eadin
5 T B i e,
= ‘f . agl
- ; e g,
o i o d
¥ i T ] ’
- =
& g e g £ H
E 8 o g e il ] F
] : ]
& Hmay il
o T 4 el Flazeris
FE )y
B
e Y o T
2 Pl -
i i
ol o et A ¥
Sarla o T 3 ¥ 7 u
4 £ 5 Lok TP
-..||; :||hu|| fra ek x ~ anr B2ty : = -..I|;:|L|n|| e, f_l = P 3 -.-..-r
Frolin 2 24 Wit T ki fm t =
J‘)""'“ﬂ m‘,n_n =
.r- i ? a
st ot T {
g
LR ]
L e A
% 5 =2
o 5 e A
= 5
£ o o
5 uma o e Ip e
§
m
=]
3 ] & &
3 @ =
Tz I?" -"%'. O e R oy
[ [NE T E = (L] et S H] 11
el s i [
eyt o SR L] E Crmmriema i ] 7
L S
-
-
k]
Ikr
-
« B la Suiian E Vb HLian
= et
: et
3 Friens 'ﬁ,
il (3 li oy
a (a1} e o .
" L E
g #;*'5‘ ST TRV E
29 E e ey ® & hniesd F o

Before conversion

After conversion

18



SR-57 Key location: Chapman On-ramp

hapman
)N-ramp

Nutwood
On-ramp




Site Specific: Interchange Spacing

U sRassen | sRevseL

Section Lincoln On — Katella On Yorba Linda On— Nutwood On

Katella Off — Chapman Off Nutwood Off — Orangethorpe

Off

Length (mi) 1.11 1.09 0.57 0.72

le - F _ X F

Merging | weaving
/ > Length [<— \F\
//fon/ \Oﬁ \

Merging/Weaving Intensity:
IntenSity(i) - (Z |:merging (I) + Z |:weaving (I)) /( le (I) * Length)
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HOV Lane Violation

* SR-55 5SB1:

— Violators may help improve performance
(collected at an location Walnut St.).

Before: Limited-access (2007) After: Continuous-access (2009)

# of Total HOV  Violation # of Total HOV Violation

V|oIators vehicles Rate Violators vehicles Rate

2531 1.1% 55 3089 1.8%

m 2 2597 0.1% 55 2957 1.9%
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Comparison of HOV Lane Changing Rates

HOV lane changing rate = # of lane changes of HOV vehicles / HOV vehicles’ VMT

1.20
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=
o
S

o
00
o

HOV lane changing rate
o
(o))
o

0.40 -
0.20 -
0.00 -
15-20 20-25 25-30
Speed differential

22




Summary of Performance after
Conversion to Continuous-access

e Site Specific
 Mixed performance on vehicle throughout

* Traffic congestion dissipates at a faster speed
— Fast shockwave speed during dissipation phase
— Better performance

e More HOV lane changes

* More HOV violation
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Thank you!!

Questions?
Please Contact
Lianyu Chu

lianyuc@uci.edu
TEL: 949-824-1876
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