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AREA OF RESEARCH
I

Weaving is the cause of disturbance in traffic stream,

due to ‘weaving vehicles’ which change lanes within
the length of weaving section. Hence, weaving section
comes to have furbulence, great time headway and
low capacity, and as a result, becomes a bottleneck of
road system.

Research on issues of weaving sections is
important to traffic administration and for facility design
and plan, especially for enhancing the efficiency and

safety of road system



OBJECTIVE, SCOPE & LIMITATIONS
N
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Objective
Studying the effect of weaving section upon Traffic flow characteristics is
indispensible for this study.

*Further quantification of Flow level from delay and Flow (midblock only) is
carried out.

*Relationship between capacities of weaving section was studied with
Weaving length, speed, no. of lanes in weaving section and weaving ratio.

Scope

The research attempts to present the operational efficiency of weaving
section on urban roads with respect to length of weaving section, speed of
stream in weaving and the weaving behavior i.e. weaving ratio and volume
ratio.

Limitations

*The study is limited to 6 lane divided urban arterial roads with weaving
sections which follow or are being followed by ramps.

*Vehicle composition for simulation as part of validation is faken as observed
through primary survey.

oEffect of angle of convergence and divergence upon flow in weaving
section is not included as range of sample was less.




TERMS AND DEFINITIONS
N

Weaving Section
“Highway segments where the pattern of traffic entering and leaving at contiguous
points of access results in vehicle paths crossing each other”.

Or
“the crossing of two or more traffic streams traveling in the same general direction
along a significant length of highway without the aid of traffic control devices”.

Weaving and Non-weaving Volume

Vehicles in the area are classified as weaving vehicles and non-weaving vehicles.
Vehicles with desire to change lane is considered as weaving volume while rest of
the flow is called non weavina volume.

- VW = le + VW2
Vnw — Vol + V02
V=V, +V.,

VolumeRatio=v,, /v
Weaving Diagram WeaV| ng Ra“ 0= VW2 /VM_




TERMS AND DEFINITIONS
I O

Length and Area of weaving section

Length between nose to nose of two weaving section where vehicles weave and
change lanes. Width of weaving section is measured in the number of lanes which
are available for lane change.

Weaving Capacity

There are two school of thoughts to represent the capacity in terms of flow per lane
and no. of lane changes. The maximum number of vehicles (per hour) that can
pass a weaving section during a period of time or the no. of lane change
operations carried out within the given weaving section.




WHAT'S NEED OF LOS FOR WEAVING SECTION ?  ackToconTents
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TERMS AND DEFINITIONS

Type of Weaving Sections
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LITERATURE REVIEW
I ¢

Additional research
(Normann, 1957;
Hess, 1963; Leisch,
1958; Leisch, 1964)

HCM 1950

4 )
Doubling the traffic volume triples the
length of the section required and
doubles the number of lanes required for

the weaving vehicles
. J

( N
At no instant could the number of
vehicles in the act of crossing the crown
line exceed the number that can crowd
Lin’ro a single lane

J

The manual found that maximum)
volumes for weaving sections occur at
|_|speeds between 20 and 30 miles per
hour. Higher speeds are possible only
when volumes and ftraffic density were

Additional research :
Roess, McShane, and
Pignataro (1974) ,

HCM 1965

4 )
Weaving performance is dependent on the
length and width of the weaving section, as
well as the composition of traffic.

\ J

(Regardless of length or number of lanes, A
weaving section will become congested
when the number of weaving vehicles
approach the possible capacity of two traffic
Janes J

Weaving section will operate satisfactorily)
only if traffic on the approach road is well
below the practical capacities of these
approaches and the weaving section has
one more lane than would normally be
required for the combined traffic from both

Jower. )y

\approaches. )
9




LITERATURE REVIEW

Additional research
(o4, I{ Al {-TeJols M Pignataro,
159 : 1975 McShane, Roess,

Crowley, and Lee
(1975)
The procedure takes info account)
additional variables, including

geometrics, traffic composition, volumes
of main line vehicles, and volumes of
weaving vehicles for weaving section
analysis. J

Space mean speeds (average speeds
for weaving and non-weaving traffic)
rather than operating speeds should be
used to develop LOS.

sections and ramp weaving sections

Separate equations for major weaving
should be used.

BACK TO CONTENTS

Additional
HCM 1985 research : Fazio
and Rouphail,
(1986)

(Complete descriptions and definitions of
configuration types for weaving sections
were now given and defined by the number
of lane changes that must be made to
successfully complete each  weaving
_maneuver. )

(maximum weaving length criteria at 2,000}
feet for Type A configuration and 2,500 feet
for Type B and C configurations. These limits
were based on the fact that operations
beyond these length were basically isolated
merging and diverging actions rather than
 weaving. )

rWec:ving capacity was established at 1,800
passenger cars per hour (pcph) for Type A
weaves and 3,000 pcph for Type B & C

configurations
\

S
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LITERATURE REVIEW ‘
-

.
HCM 2000 [N SAFETY
2010
p

/Improvements were suggested for The) )\
speeds of weaving and non-weaving Safety, together with capacity, speed,
vehicles, adjustments to the constants operational flexibility, cost, and level of
| that generate the weaving intensity service, constitute fundamental design
factors, and an atfempft fo develop a _| criteria.  Cirillo  (1970) analyzed the
model for capacity of a weaving effective length of weaving sections,
section depending upon gap acceleration lanes, and deceleration
\acceptance behavior. y, lanes and the effect on accident
experiences of these facilities.
‘The new models continue to suggest) \_ Y,
that capacity is affected by the
length of the weaving sections. For p |
— Type A configurations there appears Fazio, Holden, and Rouphail (1993)
to be a great sensitivity to length. __|concluded that weaving sections with
Type B and C sections show a small shorter lengths (500 ft. or less) have higher
difference in capacity. y kconflic’rs but lower crash rates. )
when h|gher free flow speeds are HCM 2000, The accident ro’res were
— achieved, higher capacity values will — substantially higher for acceleration lanes
OCCUT. ‘than for deceleration lanes.
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CAPACITY MODELS
-

For a given weaving length, speeds of weaving and non-
weaving vehicles decrease as the weaving volume
increases. Similarly, speeds increase as weaving length

increases for a given weaving volume.
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g NV 3w_.r F,=F, I
E 1000 N = Number of lanes | | | | 1000
2 W, =V PH in the larger weaving movement
E W =V PH in the smaller weaving movement
Z =00l F, and F, = V.PH. in outer flows 500
C = Normal uninterrupted-flow capacity for approach
and exit roadways in vehicles per lane per hour
g N O O e "
0 10 12 14 16 18 20 22 24 26 28 30 31 34 36 38

Length of Weaving Section (L) - Hundreds of feet
In general when an outer flow exceeds 600 passenger cars per hour the section should

Source : Highway Capacity Manual, 2000,

be wide enough to provide a separate lane for these movements.

Number of Weaving Vehicles Per Hour (W, + W.)

BACK TO CONTENTS
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Wi+ W, = TOTAL WESVING VOLUME
Equivalen Passenger Cars Per Hour - PCPH

CAPACITY MODELS
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CAPACITY MODELS
I
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Maximum Weaving Length (ft)
Lmax = [5728(1+VR)1.6]-[1566*Nw1] (3)
where:

Lmax = the maximum weaving section length (using the short-length definition):

VR = volume ratio: VR = viy/'v:

v = total demand flow rate in the weaving section (pc'h):

v = weaving demand flow rate in the weaving section (pe/h): vv = ver + VER:

ver = ramp-to-freeway demand flow rate in the weaving section (pc'h):

vir = freeway-to-ramp demand flow in the hrea*.'mg section (pe'h): and

Nwr = number of lanes from which a weaving maneuver may be made with one or no lane
changes (for a section with an auxihary lane. Ny = 2).

Source : Roess, RP and Ulerio JM (1999), “Weaving Area Analysis in the Year 2000 Highway Capacity Analysis”. 14



CASE STUDY D

ETAILS
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Avenue Road
and Ashram

Angle No of
Angle of of Length | Length lanes No. of
: converg | . of of : Lane
serial Name , diverge , before & | lanesin
ence in > weaving | taper : Nomenclature
ncein . : after [ weaving
degree in km in km .
degree weaving
p |TOFyoveron |- g 15 0.17 0 686 3 33333
ring road
Between
Millennium 686
2 |[Depot and 5 5 0.36 0.3 4 3-3---4---3-3
sarai Kale
khan
Between DND
3 |Hywayand 10 90 05 | o3 | °&° 3 3-3--3--33
Eastern
Avenue Road
Between
4 Eastern 90 5 0.25 0.05 6 &6 3 3-3---3---3-3




CASE STUDIES

1. WeavingSection

on ITO Flyover 2. WeavingSection

from millennium

, ring road. 3 i
Lane configuration— E:f e aEd
anonrng road.

3-3----3---3-3

Lane configuration—

33——t—33

4. Weaving Section

3. WeavingSection fromDND to
from eastern easternavenue
avenueroadto road on ring road.
Ashramon ring Lane configuration—
road.

T T Y,

Lane configuration—

3:3-n3en33




TRAFFIC FLOW CHARACTERISTICS IN
WEAVING SECTION
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DATA ANALYSIS .. ‘
_
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y = 23.144x2 - 39.641x + 61.481 y = 51.028x2 - 88.793x + 73.281Y = 50.927x? - 101.53x + 79.993 y = 60.73x2 - 118.38x + 85.433

R? = 0.2088 R? = 0.3003 R* = 0.5803 R? = 0.468



DATA ANALYSIS... 2

Distance

(Although
reduced no. of lanes
is good for reducing
speed of stream
and hence helps in
accepting gap)

Weaving
Length

= o ———— - —— -

‘I_'_‘ | |

Delay in preceding

. Total Stop Delay due to
section due to Geometric >top belay aue
tioni Dela weaving section, which
conqes fon ',n y decides the LOS of operation
weaving section

for Weaving section

Time



DATA ANALYSIS... 3 ‘
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20
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0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
distance in km
Poly. (Saturation Level B) e Poly. (Saturation Level C) e Poly. (Saturation Level E) e Poly. (Saturation Level F)
y =23.144x7 - 39.641x + 61.481 y =51.028x? - 88.793x + 73.281 y = 50.927x* - 101.53x + 79.993 y = 60.73x2 - 118.38x + 85.433
R?=0.2088 R2 =0.3003 R?=0.5803 R2=0.468
Saturation F Weaving distance in km at given speeds in kmph
Level ow edn 70 60 50 40 30 20 10

A 514 2.44 1.67 0.90 0.13
B 857 23.14X72 -16.49X +47.44 2.44 1.67 0.97 0.45
C 1200 51.02X72 -37.76X +41.64 2.44 1.67 1.05 0.76 0.45
D 1543 2.44 1.67 1.12 0.90 0.51 0.14
E 1714 50.92X72 -50.6X +41.96 2.44 1.67 1.27 1.02 0.77 0.51 0.25
F 2091 60.73X72 -57.65X +41.42 2.44 1.67 1.37 1.14 1.03 0.91 0.80
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DATA ANALYSIS... 4

Weaving

Distance in km

140.0

Time in seconds

Geometric
Delay



MODEL FORMULATION ... 1
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MODEL FORMULATION . ‘
_

Weaving Section Desigh Monogram
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MODEL FORMULATION .., 3 e
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MODEL FORMULATION ... 4
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MODEL FORMULATION ... 6 ‘
-

Effect of speed upon weaving section at Saturation Level E
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RECOMMENDATIONS

Traffic Management Technique

 If flow exceeds the permiited maximum flow on a weaving
section then traffic diversion may be adopted.

 Depending upon the directional flow, no of lanes needed
can be increased/decreased

. Desigh of weaving section depending upon entry flow,
speed, available length, available width, and weaving ratio

Spacing of Flyovers and Ramp Spacing

* Depending upon the available length and width, lane
configuration can be defined for design

* By varying weaving length and width, speed of stream can
also be regulated




SCOPE FOR FURTHER RESEARCH ‘
-

e Capacity of Weaving Section based upon GAP ACCEPTANCE
behavior

e Effect of conflict angle and convergence/divergence upon
capacity of Weaving Section

e |dentifying the maximum and minimum spacing between
merging and diverging

o Effect of different types of weaving upon capacity of weaving
section

e LOS standards for Weaving Section operations

e and further more...
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LET’S DISCUSS
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I TO Flyover on ring road




BACK

Between Millennium Depot
and saral Kale khan




Between DND Hyway BACK




BACK

Between Eastern
Avenue Road
and Ashram



