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INTERSECTION ANALYSIS

Worksheet 2 - Volume Adjustments and Site Characteristics

| Eastbound | Westbound | Northbound | Southbound

| L T R | L T R | L T R |

\ \ \ \
Volume | 620 943 0 0 |620 0
% Thrus Left Lane 12

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 Ll L2 L1 L2

Configuration LT T
PHF 0.91 0.91
Flow Rate 805 912
% Heavy Veh 10 10
No. Lanes

Opposing-Lanes
Conflicting-lanes

Geometry group

Duration, T 0.25 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 Ll L2 L1 L2

Flow Rates:

Total in Lane 805
Left-Turn 681
Right-Turn 0

Prop. Left-Turns 0.8
Prop. Right-Turns 0.0
Prop. Heavy VehicleO.1
Geometry Group 5
Adjustments Exhibit 17-33:
hLT-adj 0.5
hRT-adj -0.7
hHV-adj 1.7
hadj, computed 0.6

Worksheet 4 - Departure Headway and Service Time

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 Ll L2 L1l L2
Flow rate 805 912 740

hd, initial value 3.20 .20 .20 .20 3.20
%, 1initial 0.72 .81 .06 .66

hd, final value 8.45 .01 .18 .18

x, final value 1.89 .03 .16 .68

Move-up time, m

Service Time

Worksheet 5 - Capacity and Level of Service

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 Ll L2 Ll L2

Flow Rate 805 912 740
Service Time 6.2 5.7 5.9
Utilization, x 1.89 2.03 1.68
Dep. headway, hd 8.45 8.01 8.18
Capacity 805 912 740
Delay 429.14 489.48 336.56
LOS F F F
Approach:

Delay 461.19 307.82

LOS F F
Intersection Delay 370.02 Intersection LOS F
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HCS+: MUTCD Signal Warrants Release 5.5

General Information

Major St. Speed (kph): 70 Population: Not less than 10000
Nearest Signal (m): 9000 Coordinated Signal System: Y
Crashes per Yr: 50

School Crossing

Students in Highest Hour: 10
Adequate Gaps in Period: O
Minutes in Period: O

Roadway Network

Two Major Routes: 1
Weekend Count: 0
5-yr Growth Factor: 9

Geometry and Traffic
Westbound Northbound Southbound

No.
LaneUsage

Results

Warrant 1: Eight-Hour Vehicular Volume

1 A. Minimum Vehicular Volumes

1 B. Interruption of Continuous Traffic

1 80% Vehicular --and-- Interruption Volumes

Warrant 2: Four-Hour Vehicular Volume
2 A. Four-Hour Vehicular Volumes

Warrant 3: Peak Hour
3 A. Peak-Hour Conditions
3 B. Peak-Hour Vehicular Volume Hours Met

Warrant 4: Pedestrian Volume
4 A. Pedestrian Volumes
4 B. Gaps Same Period

Warrant 5: School Crossing
5 A. Student Volumes
5 B. Gaps Same Period

Warrant 6: Coordinated Signal System
6 Degree of Platooning

Warrant 7: Crash Experience

7 A. Adequate trials of alternatives

7 B. Reported crashes

7 80% Volumes for Warrants 1A, 1B --or-- 4
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/ Calculation for horizontal distance between starting of two directionA
Vertical distance=Y= 21.69-21.29=0.4 m

Slope=4%=0.04= Xx

0.04=0.4/X
Horizontal distance =X=(0.4/0.04) =10 m
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DESIGN ANALYSIS

LEVEL OF SERVICE

Direction 1
Desired LOS D

FREE-FLOW SPEED

Direction
Lane width
Lateral clearance:
Right edge
Left edge
Total lateral clearance
Access points per km
Median type Undivided Undivided
Free-flow speed: Base Base
FFS or BFFS 90.0 90.0
Lane width adjustment, FLW
Lateral clearance adjustment, FLC
Access points adjustment, FA
Median type adjustment, FM
Free-flow speed

VOLUME

Direction
Volume, V
Peak-hour factor, PHF
Peak 15-minute volume, v15
Trucks and buses 11
Recreational vehicles 0
Terrain type Level
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 1.5
Recreational vehicles PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.948
Driver population adjustment, f£fP 0.85
Flow rate, vp 4091

RESULTS

Direction
Desired LOS
Flow rate, vp pcph pcph
Free-flow speed, FFS km/h km/h
Allowable maximum service flow rate
for desired LOS, MSF pcphpl pcphpl
Number of lanes required, N 1

Designers should perform an operational analysis on the possible choices for N.
Overall results are not computed when free-flow speed is less than 70 km/h.
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Calculation for crest length

Stapping sight distance

Design speed=60 km/hr

G1=4%, g2=0% , A=|g2-gl|=|0-4|=4

SSD=0.278*V*2.5 + V2 -87.93
22)-0.04)

254((2;

When S'is Ies§ than L,

as”

658

When §'is greater than L,

L-os - 98
A

Assume S is greater than L
L (min) =2*(87.93)-(658/4) =11.36 m <87.93

Use L crest =60 m

0.K

clibald ¥ - ¥




Calculation for sag length

minimurn headlight
sight distance (s)

sag cune length (1)

Design speed=60 km/hr

G1=4%, g2=0% , A=|g2-gl|=|0-4|=4

$SD=0.278*V*2.5 +——— 2 -87.93

254((52-)-0.04)

When S'is less than L,

AS?
mm[us + s[m»rﬂ

48
1204355

When S is greater than L,

200[0.6 + §(ant’)]
A

L= 2§ -

120 + 3.58)

L=2§ - (___TZ___j

Assume S is greater than L

L (min) =2*87.93 - 12°+3f*87'93= 69m<87.93

UseLsag=70m




Calculation for super elevation Run off

Centrifugel
T IurulgFJ

Transverse
friction
foree(F )}

Superelevation

Design speed=60 km/hr
Max ed=6% (urban)

nl=2

Metric
Mumber of Length Increase
Lanes Adjustment  Relative to Ona-
Rotated, Factor,” Lane Rotated,
n, b (=n, b}
1 1.00 1.0
1.5 0.83 1.25
2 0.75 1.5
2.5 0o 1.75
3 067 2.0
3.5 0.64 2.25

bw=0.75
w=3.6m

A= 0.6

(wxnl)ed bw _

Lr =54m

A
Use Lr=56 m




Calculation for straight distance (Z) between crest and sag
For direction(from hauly to najaf-karbala street)
L crest=60 m
L sag=70 m
Slope=4%
Assume an initial elevation =7.05 m above Karbala-street
Elev. of start of bridge =21.29m
Elev. of Karbala street =20.44m
Difference=21.29-20.44=0.85m
Height of crest=60*0.04/2 =1.2 m

Height of sag=70%*0.04/2 =1.4 m

7.05—1.2—1.4—0.85
04 B

90 m

Use Z=90 m




Calculation for straight distance (Z) between crest and sag
For direction(from najaf —Karbala street to hauly)
L crest=60 m
L sag=70 m
Slope=4%
Assume an initial elevation =7.05 m above Karbala-street
Elev. of start of bridge =21.69m
Elev. of Karbala street =20.44m

Difference=21.69-20.44=1.25m

Height of crest=60*0.04/2 =1.2 m

Height of sag=70*0.04/2 =1.4 m

7.05—-1.2—-1.4-1.25

/= =80 m
.04

Use Z=80 m
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