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EVALUATION OF TRAFFIC VIBRATION LEVELS

To quantify traffic vibration levels in the City of Weaverville, BAC conducted vibration 
measurements of several automobile and heavy truck passages at the intersection if SR-299 and 
SR-3 on the afternoon of Thursday July 15, 2010.  BAC also intended to conduct similar 
measurements at the two other study intersections, but the results of the measurements 
conducted at the SR-3 / SR-288 intersection rendered those additional measurements 
unnecessary (additional explanation is provided below).  The vibration measurements consisted 
of peak particle velocity sampling at the edge of roadway, approximately 15 feet from near lane 
traffic, and 30 feet from far lane traffic. 

The measurements were conducted using a Larson-Davis Laboratories Model HVM-100 
Vibration Analyzer with a PCB Electronics Model 353B51 ICP Vibration Transducer.  The test 
system is a Type I instrument designed for use in assessing vibration as perceived by human 
beings, and meets the full requirements of ISO 8041:1990(E).  Atmospheric conditions present 
during the tests were within the operating parameters of the instrument.  A photograph of the 
vibration measurement setup is provided in Figure 2.  A summary of the vibration measurement
results is provided in Table 2.

Figure 2 – Vibration Monitoring Equipment Setup
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Table 2
Vibration Measurement Results

SR-299 / SR-4 Intersection - Weaverville, California
July 15, 2010

Vehicle Operation1 Distance (ft) Peak Particle Velocity (in./sec.)

None – Ambient
Auto
Logging Truck
None – Ambient
Auto
Logging Truck
Auto
None – Ambient
Logging Truck
Logging Truck
Heavy truck
Motorcycle
None – Ambient
Heavy Truck
Logging Truck
Fire Engine
Large RV

n/a
c
c

n/a
a
a
d

n/a
d
d
a
a

n/a
c
c
a
a

n/a
15
30
n/a
15
15
30
n/a
30
30
15
15
n/a
15
30
15
15

0.0069
0.0072
0.0215
0.0069
0.0078
0.0672
0.0071
0.0069
0.0226
0.0318
0.0439
0.0082
0.0069
0.0187
0.0122
0.0087
0.0087

1. A = Accelerating, D = Decelerating, C = Constant Speed
Source:  Bollard Acoustical Consultants

Comparison of the Table 2 data against the Table 1 vibration thresholds indicates that the
measured vibration levels were below the thresholds of human perception and well below levels 
required to result in damage to structures.  In addition, there were no appreciable differences in 
measured vibration levels between heavy trucks accelerating, decelerating, or moving through 
the study intersection at constant speeds.  As a result of the very low vibration levels measured 
at the intersection of SR-3 & SR-299, it was determined that additional monitoring of similar
vehicles at the two other study intersections in Weaverville were not warranted.

CONCLUSIONS

Due to the very low levels of vibration measured in close proximity to heavy trucks accelerating, 
decelerating, and passing the monitoring site at constant speed, this analysis concludes that the 
introduction of traffic controls at any of the three (3) subject intersections in Weaverville would not 
result in appreciable changes in vibration levels at existing structures located near those 
intersections, and that resulting vibration levels would be well below levels required for 
annoyance to humans or damage to structures.  



 

 

 

 

 

ATTACHMENT F 
CENTER STREET CONVERSION ANALYSIS 

 



Trinity County Summer PM Peak Hour
3: SR 3 & SR 299 Existing Conditions - Center St Conversion to 2-Way

Note that volumes are estimated from the base year model.
Fehr & Peers Associates, Inc. HCM Unsignalized Intersection Capacity Analysis

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 68 43 214 90 68 201
Peak Hour Factor 0.91 0.91 0.87 0.87 0.86 0.86
Hourly flow rate (vph) 75 47 246 103 79 234
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 690 298 349
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 690 298 349
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 81 94 93
cM capacity (veh/h) 384 742 1209

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 75 47 349 79 234
Volume Left 75 0 0 79 0
Volume Right 0 47 103 0 0
cSH 384 742 1700 1209 1700
Volume to Capacity 0.19 0.06 0.21 0.07 0.14
Queue Length 95th (ft) 18 5 0 5 0
Control Delay (s) 16.6 10.2 0.0 8.2 0.0
Lane LOS C B A
Approach Delay (s) 14.1 0.0 2.1
Approach LOS B

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 34.3% ICU Level of Service A
Analysis Period (min) 15



Trinity County Summer PM Peak Hour
3: SR 3 & SR 299 2009 Conditions (w/EC) - Center St Conversion to 2-Way

Note that volumes are estimated from the base year model.
Fehr & Peers Associates, Inc. HCM Unsignalized Intersection Capacity Analysis

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 70 45 215 95 70 210
Peak Hour Factor 0.91 0.91 0.87 0.87 0.86 0.86
Hourly flow rate (vph) 77 49 247 109 81 244
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 7
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 709 302 356
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 709 302 356
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 79 93 93
cM capacity (veh/h) 374 738 1202

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 126 356 81 244
Volume Left 77 0 81 0
Volume Right 49 109 0 0
cSH 614 1700 1202 1700
Volume to Capacity 0.21 0.21 0.07 0.14
Queue Length 95th (ft) 19 0 5 0
Control Delay (s) 14.4 0.0 8.2 0.0
Lane LOS B A
Approach Delay (s) 14.4 0.0 2.1
Approach LOS B

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15



Trinity County Summer PM Peak Hour
3: SR 3 & SR 299 2040 Conditions (w/EC) - Center St Conversion to 2-Way

Note that volumes are estimated from the base year model.
Fehr & Peers Associates, Inc. HCM Unsignalized Intersection Capacity Analysis

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 6% -6%
Volume (veh/h) 80 85 255 95 90 250
Peak Hour Factor 0.91 0.91 0.87 0.87 0.86 0.86
Hourly flow rate (vph) 88 93 293 109 105 291
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 7
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 848 348 402
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 848 348 402
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 71 87 91
cM capacity (veh/h) 302 695 1156

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 181 402 105 291
Volume Left 88 0 105 0
Volume Right 93 109 0 0
cSH 623 1700 1156 1700
Volume to Capacity 0.29 0.24 0.09 0.17
Queue Length 95th (ft) 30 0 7 0
Control Delay (s) 16.2 0.0 8.4 0.0
Lane LOS C A
Approach Delay (s) 16.2 0.0 2.2
Approach LOS C

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15




