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Geometric Data
FFS Freeway
FFS Ramp
Demand Fows
Y
STEP 1 Demand Flow Adjustments
Peak Hour Factor, PHF
Heavy Vehicle Adjustment, £y
Driver Population Adjustment, £
Y
Compute Adjusted Flow Rates
Eguation 13-1
On-Ramp (merge) ¥ Off-Ramp (diverge)
— A h 4
Compute demand flow rate in Lanes 1 Compute demand flow rates in Lanes
and 2 immediately upstream of the 1 and 2 immediately upstream of the
STEP 2 merge influence area: diverge influence area:
Equation 13-2 and Exhibit 13-6 Eguation 13-8 and Exhibit 13-7
Check Ressonableness Check Reasonableness
Adjust as Needed Adjust as Nesded
- ¥ k4
Compute capacity of merge area and Compute capacity of diverge area and
compare with demand flovws: compare with demand flows:
Exhibit 13-8, Exhibit 13-9, and Exhibit 13-10 Exhibit 13-8, Exhibit 13-9, and Exhibit 13-10
Merge Arsa Capacty Diverge Area Capadi
STEP 3 . g pacity
. Ramp Rﬂd!jl\'d"' Capacity Ramp Roadway Capacity
Maximum Flow Emtering Merge Influence Area Maximum Flow Entering Diverge Influence
Area
Is demand greater than capacity? Is demand greater than capacity?
No ¥ Yes No ¥ Yes
v ¥
Compute Density Los=F Compute Density LOS =F
Eguation 13-21 Go to Equation 13-22 Goto
Chapter Chapter
STEP 4 10 10
k Y
De'ber_njine LOS Determine LOS
Bxhibit 13-2 Exhibit 13-2
‘L LA
Estimate Speads Estimate Speeds
Exhibit 13-11 Exhibit 13-12
STEP S5 Exhibit 13-13 Exhibit 13-13
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No. of
Freeway
Lanes®  Model(s) for Determining Pey

4 P, =1.000
P, =0.5775+0.000028 L,

6 Py, =0.7289—0.0000135 (v; + 75 )— 0.0032965 5 +0.000063L
Py, =0.5487 +0.2628 (v, /Lo )
For ve/ Sm < 72: B, =0.2178—0.0001250, +0.01115 (L, /S,,)

8 For ve/ S >72: Pa, =0.2178-0.0001250,
SELECTING EQUATIONS FOR Py FOR SIX-LANE FREEWAYS
Adjacent
Upstream Subject Adjacent
Ramp Ramp Downstream Ramp Equation(s) Used
None On None Equation 13-3
None On On Equation 13-3
None On Off Equation 13-5 or 13-3
On On None Equation 13-3
Off On None Equation 13-4 or 13-3
On On On Equation 13-3
On On Off Equation 13-5 or 13-3
Off On On Equation 13-4 or 13-3
Off On Off Equation 13-5 or 13-4 or 13-3

Note: <4 lanes = two lanes in each direction; 6 lanes = three lanes in each direction; 8 lanes = four lanes in
each direction.
If an adjacent diverge on a six-lane freeway is not a one-lane, right-side off-ramp, use Equation 13-3.
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M. of
Freeway
Lanes®  Model{s) for Determining &
4 F,, =1.000
P, =060 —0.0000257, — 0.000046,
5 P, = 0717 —0.00003%0, + 060z, /L)
Fpp, = 00616 —0.000020 2, + 0124z, / L )
8 P, =043
SELECTIMG EQUATIONS FOR P FOR SIN-LAME FREEWAYS
Adjacent Adjacent
Upstream Subject Downistream
Ramp Ramp Ramp Equation(s) Used
None off None Egquation 13-3
None off On Equation 13-3
None off Off Egquation 13-11 or 13-9
On off None Egquation 13-10 or 13-9
Off off None Equation 13-%
On off On Egquation 13-10 or 13-9
On off Off Equation 13-11, 13-10, or 13-3
Off off On Equation 13-9
Off Off Off Eguation 13-11 or 13-9
Note: "4 lanes = bwo Bnes o each direcion: 6 lanes = three lanes ineach direction: 8 lanes = four Eanes in
each direction
IF an adjacent ramg on 8 six-lane freeway B not a one-lane, right-side off-ramp, use Equation 13-9.
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saaiall 3kl e Al de oy cilaal ) Jal (o dliic i seday 13-9 8 8 s yaall
. Gaohll Jals faia de ) gall Azaaal 3kl e gl Al
el G ylal Al 5e15)13-10 (A a5l

Capacity of Upstream /Downstream Max. Desirable Max. Desirable
Freeway Segment” Flow Rate (vmz) Flow Rate (w1z)
FFs Mo. of Lanes in One Direction Entering Merge Entering Diverge
{mii/h) 2 3 4 4 Influence Area®  Influence Area®
=70 4,800 7,200 9,600 2,400/In 4,600 4,400
65 4,700 7,050 9,400 2,350/In 4,600 4,400
B0 4,600 6,500 9,200 2,300/In 4,600 4,400
55 4500 6,750 9,000 2,250/In 4,600 4,400

Motes: ¥ Demand in excess of these capacities results in LOS F.
® Demand in excess of these values alone does not result in LOS F: operations may be worse than

predicted by this methodology.

Capacity of
Upstream/ Downstream
Highway or C-D Segment”
Mo. of Lanes in One

Max. Desirable Flow
Rate (¥2) Entering

Max. Desirable
Flow Rate { vms)

FF% Direction Entering Merge Diverge Influence
{mi/h) 7 3 =3 Influence Area® Area”
=60 4,400 6,600 2,200{In 4,600 4,400
55 4,200 6,300 2,100{In 4,500 4,400
50 4,000 6,000 2,000{In 4,600 4,400
435 3,800 5,700 1,900/In 4,600 4,400

Notes: ¥ Demand in excess of these capacities results in LOS F.
® Demand in excess of these values alone does not result in LOS F: operations may be worse than

predicted by this methodology.

Ramp FFS Capacity of Ramp Roadway
Sz (mifh) Single-Lane Ramps Two-Lane Ramps
>50 2,200 4,400
>40-50 2,100 4,200
»30-40 2,000 4,000
=20-30 1,900 3,800
<20 1,800 3,600

Mote:  Capacity of a ramp roadway does not ensure an equal capacity at &s freeway or other high-speed junction.
Junction capacity must be checked against criteria in Exhibit 13-8 and Exhibit 13-9.
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Average
Speed in Equation
= c— o
Ramp S =FF5—(FF5—42)M,
influence area M. = 0.321 +0.0039¢'"="1%) _ 0,002 {La x /1,000)
5,=FF5 2 500 pc/h
U‘Ijtlf" lanes | ¢ _ FF5—0.0036(v,, — 500) ::EIG pc/h < ., <2,300 po/h
of freeway
5o =FF5-653-0.006(v,, —2,300) Ty = 2,300 pc/h
11-13
Average
Speed in Equation
Ramp Sy, =FF5—(FF5-4D.
influsnce area | D, = 0.883+0.000090, —0.0135,,
Outer lanes of | 7o = LOF7EFS U, < LO0O pc/h
freeway 5, =1097FF5-0.0039 (v, —1,000) T4 = 1,000 pc/h
12-13
Value Equation
Average flow in outer lanes D = Uy — 0y
vau [pc/h) o I\TD
Average speed for on-ramp S =- Ori - - _U-Fj-‘- No :
{merge) junctions Upy |_‘ VaaNg |
[mlfh] SR | S.',\ |
. . . s + Uﬁa‘?""—ﬁ
Average speed for off-ramp g= - —
(diverge) junctions s I_ .. N, I
(mih) s, )\ s, )
13-13
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