Contractor

Profet FORTH REPLACEMENT CROSSING

Document title

VIBRATION MONITORING REPORT

MAY 2012 TO JULY 2012

01 30/10/12 Second Revision AAI MWN NAM
00 10/09/12 First Revision AAI MWN NAM
Rev Rev. Date Purpose of revision Made Checked Reviewed
Document status
Made by Ali Amiri Checked By: Martin Wilson
Initials: AAI
Document number Rev
REP-00045 01

This document is intellectual property of FCBC Construction JV. Copying, distribution, usage, and information on contents

of this are forbidden unless explicitly authorized.




Contents

1. Introduction
2. Monitoring Summary

3. Conclusion

Appendices:

Appendix A: Vibration Assessments of Relevant PCNVs
Appendix B: PPV and VDV Graphs
Appendix C: VIBROCK Calibration Certificates

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison Construction)



INTRODUCTION

1.1. In accordance with the Code of Construction Practice (CoCP) and Noise and
Vibration Management Plan, FCBC have risk assessed all construction

activities through the PCNV process.

1.2. During the preparation of the PCNVs, assessment/prediction of vibration
levels showed that no plant or equipment used, or construction activity
carried out was envisaged to induce any level of vibration at receptors that
would exceed threshold levels of vibration in the CoCP. This
assessment/prediction was confirmed by means of permanent vibration

monitoring.
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2. MONITORING SUMMARY

2.1. Due to the location and sensitivity of vibration monitoring equipment, the
exceedances presented in the graphs included in the appendices of this
report do not represent levels generated by construction, but rather show
local interference around the monitoring equipment. This can include doors
being slammed or movement close to the location of the Vibrock causing

elevated vibration levels.

2.2. According to the BS5228-2 (2009) there is hardly any documented proof of
actual damage to structures or their finishes, and damage resulting solely
from well-controlled construction and demolition vibrations is rare. There are
many other mechanisms which cause damage, especially in decorative
finishes, and it is often incorrectly concluded that vibrations from construction
and demolition sites are to blame. It is not possible to ascertain the exact
cause of vibration, though it is possible to rule out construction as a cause on

an activity basis.

2.3. The works carried out in each construction area as well as vibration

assessments of the works are summarised in Appendix A.

24. Due to the distance between the works and the receptors and the methods of
working the risk of damage to structures or nuisance to the residents due to

vibration is highly unlikely.

2.5. The number of exceedances during construction are shown in Table 1 below.
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Table 1- Exceedances of thresholds set out in the COCP

May
PPV Exceedance VDV Exceedance
Location Continuous | Intermittent Day Night
Gmms? | @0mms™) | ©04m.s?™®) | 0.2m.s*")
Clufflat Brae 8 19 0 20
5 Linn Mill 4 8 1 15
Barracks West 0 0 0 0
Butlaw Fisheries 0 0 0 0
Dundas Home Farm 0 0 0 5
Echline 0 0 0 0
Inchgarvie Lodge 1 0 0 0
Springfield 0 0 5 13
Tigh ni Grian 1 0 0 0
Newton 0 3 5 4
Scotstoun 0 20 15 0
Whinnyhill 3 7 0 0
June
PPV Exceedance VDV Exceedance
Location Continuous | Intermittent Day Night
Gmms? | @omms?) | 04m.s?® | 0.2m.s*")
Clufflat Brae 0 5 0 0
5 Linn Mill 1 2 0 4
Barracks West 0 0 0 0
Butlaw Fisheries 1 0 0 0
Dundas Home Farm 1 0 0 1
Inchgarvie Lodge 0 0 0 0
Springfield 2 0 5 12
Tigh ni Grian 3 2 0 0
Newton 0 31 21 30
Scotstoun 0 0 0 0
Whinnyhill 1 9 0 0
July
PPV Exceedance VDV Exceedance
Location Continuous | Intermittent Day Night
Gmms? | @omms?) | 04m.st® | 0.2m.s™")
5 Linn Mill 1 12 0 0
Barracks West 0 0 0 0
Butlaw Fisheries 0 0 0 0
Dundas Home Farm 2 0 1 1
Inchgarvie Lodge 1 0 0 0
Springfield 0 0 25 26
Tigh ni Grian 7 6 5 4
Scotstoun 0 0 0 0
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2.6. Peak Particle Velocity (PPV) is used to measure vibration through a solid
surface. When a vibration is measured, the point at which the measurement
takes place can be considered to have a particle velocity. This particle

vibration will take place in three dimensions (x, y and z).

2.7. The Peak Particle Velocity is the highest velocity that is recorded during a
particular event, and as such is appropriate for the measurement of activities
such as blasting and piling. The thresholds for the Forth Replacement
Crossing are 5 mm.s™ for continuous construction (e.g. piling) and 10 mm.s™

for intermittent construction (i.e. blasting).

2.8. These thresholds are set to protect against building damage. For this
monitoring period, all the exceedances have been investigated thoroughly
and seem to be generated due to standalone, instantaneous events most
probably as a result of unknown local interferences. There was no
construction activity within 300m of the receptors which could cause such

exceedances.

2.9. Vibration Dose Value (VDV) is a metric used in vibration monitoring. It is
calculated by taking the fourth root of the integral of the fourth power of
acceleration after it has been frequency-weighted. The frequency-weighted
acceleration is measured in m.s® and the time period over which the VDV is

measured is in seconds. This yields VDVs in m.s™""°

2.10. During the monitoring period, vibratory rollers were used intermittently at
several locations around the site in the construction of haul roads. Due to the
distances of the rollers away from any receptors none of the exceedances in

VDV levels can be associated with the use of vibratory rollers.

2.11. In addition, detailed investigation of all exceedances (i.e. review of PPV levels
over 30 seconds periods) has shown that each resulted from isolated, non-
construction related events, which occurred adjacent to the transducer.

Below is an example of one of such investigation, an exceedance of 104
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mm.s™", which occurred on 23/11/11. As can be seen, this was an isolated

event which appears to be due to sources other than construction activities.

Calibrate by: SEF 12

Ev 011 | | | «
Cont I & Tirne Date

Ewvent 104mmds 135230 231111

Hour 1 J28mmds | OF5410 0 231111

Howr 2 | 275mmds = 08:3410 231111

Hour 3 | 400mmds | 03:25.10 @ 23111

Hour 4 | 428mmds | 10:34:50 0 231117

Howr 5 | 175mmdz = 11:00:10 | 231141

Howr & | BOOmmds | 12:35:00 0 231117

Howr 7 104mmdz 135230 234111

Hour8 | 475mmds | 14:3510 | 231111

How 3 | 326mmdz = 15:05:30 | 231141 -
4 k

104
- — = .
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2.12. Within the Appendix B, there are short gaps of missing data in the PPV and

VDV graphs. These occurred as a result of:

e  The occasional relocation of Vibrocks for rock blasts; or

° Short power cuts, causing the Vibrock to power down until manually
reset; or

° Vibrocks being sent back to the supplier for emergency maintenance, as

data could not be retrieved.
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3. Conclusion
3.1. Considering the distance between construction works and the above
receptors, and the methods of working utilised, the risk of damage to

structures or nuisance to residents resulting from vibration is highly unlikely.

3.2. Due to the location and sensitivity of vibration monitoring equipment, the
exceedances presented in the graphs included in the appendices of this
report do not represent levels generated by construction, but rather show
local interference around the monitoring equipment. This may include, for
example, the slamming of doors or other movements nearby the monitoring

equipment location, which result in elevated vibration levels.
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APPENDIX A — VIBRATION ASSESSMENTS OF RELEVANT PCNVs



Butlaw Fisheries, Barracks West, Barracks East

Relevant PCNV Relevant
No. Date

PCNV Name | Particulars of works to be carried out Vibration Assessment

PPV:

Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
1. S7 Foundation — Construction of S7 foundation do not generate appreciable levels of vibration and

Main 2. S8 Foundation — Construction of S8 foundation therefore no assessment has been undertaken.

PCNVO0011 May 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation VDV:

(Rev 02) Jun 12 Bridge including drilling shot holes for blasting. Nearest property to the works is Inchgarvie House which is
Works Area 4. Construction of Working Platform at S6 as well as on average 64m from foundation S8. Therefor this property
Construction of S6 foundation. has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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Butlaw Fisheries, Barracks West, Barracks East
Releva;lnot.PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and Given the nature of the marine works there are no
PCNV0014 May 12 to | Dredging 50,000 cu m from the northern tower and pier N1. predicted vibration impacts from the proposed techniques
July 12 Works for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: assessment has been carried out.
» Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
Marine . _ Due .tq the distan_ce between the works and .the nearest
PCNV0020 May 12 to Foundation Construction of the foundations for S2 to S5, N1 and the gensﬂwe properties and the method Qf wqulng rgnders the
July 12 Works North, Central and South Towers. risk of damage to structures due to vibration as highly
unlikely.
PPV:
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. All other works are on
average over 100m from the works. A predicted vibration
1. Earthworks — cut and fill operations including level assessment is presented in Appendix 6. The highest
excavation and deposition of rock levels of vibration are likely to be generated by the vibratory
May 12 to | South 2. Drainage — pre earthworks, temporary, outfall, roller during the compaction of sub-base and various road
PCNV0021 July 12 Earthworks attenuation, chambers, headwalls, culverts, carriageway layers. Hydraulic rock breakers which would typically
3. Road work operations generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not
4. Utility diversions — electric, water, sewerage, gas, BT generated appreciable levels of vibration levels due to the
5. Site Clearance distance from the closest receptor. Equipment to be used in
all other activities do not generate appreciable levels of
vibration and therefore no assessment has been
undertaken.
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Butlaw Fisheries, Barracks West, Barracks East

Relevant PCNV Relevant
No. Date

PCNV Name | Particulars of works to be carried out Vibration Assessment

VDV:

Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
on the human response to vibration. An estimated VDV
assessment is presented in Appendix 6. The estimated
VDV are calculated using the calculation methodology
provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as
defined in British Standard 6472:2008 and Tables 19.11
and 19.12 of DMRB Stage 3 Environmental Statement.
This method will over-estimate VDV and therefore
represents a conservative approach. Once works start
these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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Inchgarvie House

Relevant PCNV Relevant

No. Date PCNV Name | Particulars of works to be carried out Vibration Assessment

PPV:

Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
1. S7 Foundation — Construction of S7 foundation do not generate appreciable levels of vibration and

Main 2. S8 Foundation — Construction of S8 foundation therefore no assessment has been undertaken.

PCNV0011 May 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation VDV:

(Rev 02) Jun 12 Bridge including drilling shot holes for blasting. Nearest property to the works is Inchgarvie House which is
Works Area 4. Construction of Working Platform at S6 as well as on average 64m from foundation S8. Therefor this property
Construction of S6 foundation. has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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Inchgarvie House

Relevant PCNV Relevant

No. Date PCNV Name | Particulars of works to be carried out Vibration Assessment
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and Given the nature of the marine works there are no
PCNV0014 May 12 to | Dredging 50,000 cu m from the northern tower and pier N1. predicted vibration impacts from the proposed techniques
July 12 Works for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: assessment has been carried out.

» Spud dredger for works within the access channel.
* Cable crawler excavator to remove soil from within the
caissons.

PPV:

Nearest property to the works is Inchgarvie House which is

an average 83m from work area. All other works are on

average over 100m from the works. A predicted vibration

level assessment is presented in Appendix 6. The highest

levels of vibration are likely to be generated by the vibratory

1E ) . . . roller during the compaction of sub-base and various road

. Earthworks — cut and fill operations including : . -

excavation and deposition of rock layers. Hydraulic rock breakers which would typlcally'
generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not

May 12 to | South 2. Drainage — pre earthworks, temporary, outfall, generated appreciable levels of vibration levels due to the

PCNV0021 July 12 Earthworks attenuation, chambers, headwalls, culverts, carriageway distance from the closest receptor. Equipment to be used in
3. Road work operations . .
R . . all other activities do not generate appreciable levels of
4. Utility diversions — electric, water, sewerage, gas, BT . .
. vibration and therefore no assessment has been
5. Site Clearance
undertaken.
VDV:
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
on the human response to vibration. An estimated VDV
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
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Inchgarvie House

Relevant PCNV Relevant

No. Date PCNV Name | Particulars of works to be carried out Vibration Assessment

assessment is presented in Appendix 6. The estimated
VDV are calculated using the calculation methodology
provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as
defined in British Standard 6472:2008 and Tables 19.11
and 19.12 of DMRB Stage 3 Environmental Statement.
This method will over-estimate VDV and therefore
represents a conservative approach. Once works start
these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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Linn Mill, Clufflat Brae

Relevant PCNV Relevant
No. Date

PCNV Name | Particulars of works to be carried out Vibration Assessment

PPV:

Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
1. S7 Foundation — Construction of S7 foundation do not generate appreciable levels of vibration and

Main 2. S8 Foundation — Construction of S8 foundation therefore no assessment has been undertaken.

PCNV0011 May 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation VDV:

(Rev 02) Jun 12 Bridge including drilling shot holes for blasting. Nearest property to the works is Inchgarvie House which is
Works Area 4. Construction of Working Platform at S6 as well as on average 64m from foundation S8. Therefor this property
Construction of S6 foundation. has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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Linn Mill, Clufflat Brae
Releva;lnot.PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Construction | Extension to the programme of PCNV 0008 with the As per PCNV 0008 Section 8, all equipment to be used in
PCNV0008 May 12 to | of BP addition of Construction of BP Protection Works. These these activities do not generate appreciable levels of
(Mod02) July 12 Protection works are to allow BP Specialist Works to be carried out vibration and therefore no assessment has been
Works on the Qil Line. undertaken.
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and Given the nature of the marine works there are no
PCNV0014 May 12 to | Dredging 50,000 cu m from the northern tower and pier N1. predicted vibration impacts from the proposed techniques
July 12 Works for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: assessment has been carried out.
» Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
Marine . ' Due Fq the distanpe between the works and .the nearest
PCNV0020 May 12 to Foundation Construction of the foundations for S2 to S5, N1 and the gen3|t|ve properties and the method pf wqulng rgnders the
July 12 North, Central and South Towers. risk of damage to structures due to vibration as highl
y Works ’ likel 9 gnly
unlikely.
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Linn Mill, Clufflat Brae

Relevant PCNV Relevant
No. Date

PCNV Name | Particulars of works to be carried out Vibration Assessment

PPV:

Nearest property to the works is Inchgarvie House which is
an average 83m from work area. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the compaction of sub-base and various road
layers. Hydraulic rock breakers which would typically
generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not
generated appreciable levels of vibration levels due to the
distance from the closest receptor. Equipment to be used in
all other activities do not generate appreciable levels of
vibration and therefore no assessment has been
undertaken.

1. Earthworks — cut and fill operations including
excavation and deposition of rock

2. Drainage — pre earthworks, temporary, outfall,
attenuation, chambers, headwalls, culverts, carriageway VDV:
3. Road work operations )
4. Utility diversions — electric, water, sewerage, gas, BT
5. Site Clearance

May 12 to | South

PCNV0021 July 12 Earthworks

Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
on the human response to vibration. An estimated VDV
assessment is presented in Appendix 6. The estimated
VDV are calculated using the calculation methodology
provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as
defined in British Standard 6472:2008 and Tables 19.11
and 19.12 of DMRB Stage 3 Environmental Statement.
This method will over-estimate VDV and therefore
represents a conservative approach. Once works start
these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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Springfield, Echline

Relevant PCNV Relevant
No. Date

PCNV Name | Particulars of works to be carried out Vibration Assessment

PPV:

Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
do not generate appreciable levels of vibration and
therefore no assessment has been undertaken.

VDV:

Nearest property to the works is Inchgarvie House which is
on average 64m from foundation S8. Therefor this property
has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.

1. S7 Foundation — Construction of S7 foundation

Main 2. S8 Foundation — Construction of S8 foundation

PCNV0011 May 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation
(Rev 02) Jun 12 Bridge including drilling shot holes for blasting.

Works Area 4. Construction of Working Platform at S6 as well as

Construction of S6 foundation.
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Springfield, Echline
Relevant PCNV Relevant

No Date PCNV Name | Particulars of works to be carried out Vibration Assessment
Construction | Extension to the programme of PCNV 0008 with the As per PCNV 0008 Section 8, all equipment to be used in
PCNV0008 May 12 to | of BP addition of Construction of BP Protection Works. These these activities do not generate appreciable levels of
(Mod02) July 12 Protection works are to allow BP Specialist Works to be carried out vibration and therefore no assessment has been
Works on the Qil Line. undertaken.

PPV: Nearest property to the works is Inchgarvie House
which is an average 83m from work area. All other works
are on average over 100m from the works. A predicted
vibration level assessment is presented in Appendix 6. The
highest levels of vibration are likely to be generated by the
vibratory roller during the compaction of sub-base and
various road layers. Hydraulic rock breakers which would
typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
will not generated appreciable levels of vibration levels due
to the distance from the closest receptor. Equipment to be
1. Earthworks — cut and fill operations including used in all other activities do not generate appreciable
excavation and deposition of rock levels of vibration and therefore no assessment has been
2. Drainage — pre earthworks, temporary, outfall, undertaken.

attenuation, chambers, headwalls, culverts, carriageway VDV: Nearest property to the works is Inchgarvie House

3. Road work operations which is an average 83m from work area. Therefor this

4. Utility diversions — electric, water, sewerage, gas, BT property has been assessed as it will be the most likely to
5. Site Clearance have an effect on the human response to vibration. An
estimated VDV assessment is presented in Appendix 6.
The estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.

May 12 to | South

PCNV0021 July 12 Earthworks
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Dundas Home Farm

3. Road work operations

4. Utility diversions — electric, water, sewerage, gas,
BT

5. Site Clearance

F?grl‘le\\llar‘ln: Rel:l;:t':nt Zg:‘z Particulars of works to be carried out Vibration Assessment
Constructio | Extension to the programme of PCNV 0008 with the . . .
PCNV0008 May 12 | n of BP addition of Construction of BP Protection Works. Qc?ti?/ﬁirezcc:i’:\rﬁc?tooegn?::tgo: S’r:(l:liaegg?gi?; ::; \t/)i(:)sast%ilgrrgiﬁzrefore
(Mod02) to July 12 | Protection | These works are to allow BP Specialist Works to be i t? b pg rtak
Works carried out on the Qil Line. no assessment has been undertaken.
PPV:
Nearest property to the works is Inchgarvie House which is an
average 83m from work area. All other works are on average over
100m from the works. A predicted vibration level assessment is
presented in Appendix 6. The highest levels of vibration are likely to
be generated by the vibratory roller during the compaction of sub-
base and various road layers. Hydraulic rock breakers which would
typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not
1. Earthworks — cut and fill operations includin generated appreciable levels of vibration levels due to the distance
e;(cavation and deposition ofprock 9 from the closest receptor. Equipment to be used in all other activities
5 Drainage — pre garthworks temporary. outfall do not generate appreciable levels of vibration and therefore no
: age — p ’ porary, ’ assessment has been undertaken.
attenuation, chambers, headwalls, culverts,
PCNV0021 May 12 | South carriageway
to July 12 | Earthworks VDV:

Nearest property to the works is Inchgarvie House which is an
average 83m from work area. Therefor this property has been
assessed as it will be the most likely to have an effect on the human
response to vibration. An estimated VDV assessment is presented in
Appendix 6. The estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as defined in British
Standard 6472:2008 and Tables 19.11 and 19.12 of DMRB Stage 3
Environmental Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works start these
levels will be closely monitored and actual VDV levels will be taken
from monitoring equipment.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
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Tigh-ni Grian

Relevant PCNV Relevant
No. Date

PCNV Name | Particulars of works to be carried out Vibration Assessment

PPV:

Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
1. S7 Foundation — Construction of S7 foundation do not generate appreciable levels of vibration and

Main 2. S8 Foundation — Construction of S8 foundation therefore no assessment has been undertaken.

PCNVO0011 May 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation VDV:

(Rev 02) Jun 12 Bridge including drilling shot holes for blasting. Nearest property to the works is Inchgarvie House which is
Works Area 4. Construction of Working Platform at S6 as well as on average 64m from foundation S8. Therefor this property
Construction of S6 foundation. has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Tigh-ni Grian
Relevilnot PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and Given the nature of the marine works there are no
May 12 to | Dredging 50,000 cu m from the northern tower and pier N1. predicted vibration impacts from the proposed techniques
PCNV0014 . . L
July 12 Works for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: assessment has been carried out.
» Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
A protective vibration level of less than 10mm.s™" has been
maintained for the Queensferry Hotel. Queensferry Hotel
has been identified as the only occupied receptor to be
within sufficient distance to be effected by blasting at St
Margret's Hope.
. 4 blas_ts at St Margaret's Hope A review of sensitive properties and structures identifies the
Blasting * Traffic Management . , .
May 12 to . . following closest receptors to St Margret's Hope:
PCNV0015 North * Loading of the explosives. . ; ,
July 12 o . , Radar Station, Admiralty House, St Margaret’s Hope
Network * Firing of the explosives to create a blast at St Margret's Lodge. Q f Hotel
Hope. odge, Queensferry Hotel.
These receptors are deemed to conservatively protect
other structures further away. Vibration monitors for air
over pressure and ground vibration have been installed at
each location.
Marine Due to the distance between the works and the nearest
May 12 to . Construction of the foundations for S2 to S5, N1 and the sensitive properties and the method of working renders the
PCNV0020 Foundation . o .
July 12 Works North, Central and South Towers. risk of damage to structures due to vibration as highly
unlikely.
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Tigh-ni Grian
Relevilnot PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Drilling Shot Holes; Removal of Blasted Rock; Structure; The equipment to be used in these activities do not
PCNV0010 July 12 - North 1 Filling; Removal of Blasted Rock; Soil Mixing; Piled generate appreciable levels of vibration, also the distances
y Works Embankment; Sewer Diversions; Working Platform; to the closest occupied receptors are over 300m so
Ground Improvement. therefore no assessment has been undertaken.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
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APPENDIX B — VIBRATION GRAPHS
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PPV at 5 Linn Mill - May 2012

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill
Measurement period: May 2012

20.0
19.0 A Construction PPV
-
180 . - Thresholds
E g
17.0 Daily PPV threshold
16.0 — for intermittent
150 censtruction
120 Daily PPV threshold
13.0 — — for continuous
12.0 construction
% 110
£ 100
E a0 Measured VDV
20 B Daily highest PPV
’ {z-axis)
7.0
(n) = Investigation
5.0 Report Number
5.0
4.0
Mote: Vibration data
3.0 measured inthe vertical axis
20 (z-axis) is presented as this is
10 the highest of the vertical,
lateral and radialvibration
0.0
Yo ¥ N L N feesured
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MNote: Missing data: 08/05-12/05 Power issues with Vibrock;13/05 Measurement incomplete Exceedances: 04/05/2012 - 2, short, isolated events (10:10 and 12:50)-Unknown;
19/05/2012 -1, short isclated event (22:45)-Unknown; 21/05/2012 - 1isclated event (22:00)-Unknown; 22/05/2012 - 1 isolated event (20:00)-Unknown; 22/05/2012- 1
isolated event (09:20)-Unknown; 23,/05/2012 - 1isolated event (09:20)-Unknown; 25/05/2012 -1 isolated event (19:10)-Unknown; 28,/05/2012 - 1 isolated event (21:00)-
Unknown; 31/05/2012 -1 isolated event {17:30)-Unknow.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at 5 Linn Mill - May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: May 2012

1.40
Construction VDV
130 Threshold
1.20
Daily daytime VDV
110 = = thresholdfor
residential dwellings
1.00
o090
E 0.80 Measured VDV
.M
£ o7o
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= 060 (z-@xis)
)
2
0.50 {n) = Investigation
Report Number
0.40
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99 3 ﬁ 29 = Note: Vibration data
00 oo o o o o g measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.c0 measured.
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Mote: The single exceedance has been investigated and seems to be due to standalone event as a resultof unknown local interference. There was no construction activity
within 300m of the receptor which could cause such exceedances. Missing data: 08/05 - 12,/05 due to power issues withthe Vibrock chargers. 13/05 VDV data is missing due
to measurement being incomplete.
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Night-time VDV at 5 Linn Mill — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: May 2012

1.40

Construction VDV
150 Threshold
1.20

Daily night time VDV
110 = = threshold for
residential dwellings

1.00
0.90
E 0.80 Measured VDV
IM
E o7o
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= 060 (z-axis)
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0.40 Report Number
' n b
i i
030 N 8 9% R g TR
R > g E E s % e E e 538 ° e = Note: Vibration data
5 o = = q = 2 : : :
020 F5-3-3-o-E-5 o measured inthe vertical axis

(z-axis) is presented as this is
the highest of the vertical,
lateral and radizalvibration
measured.

0.00
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MNote: All the exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity
within 300m of the receptor which could cause such exceedances. Missing data: 08/05 - 12/05 due to power issues with the Vibrock chargers. 13/05 VDV data is missing due
to measurement being incomplete.
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PPV at 5 Linn Mill — June 2012

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill
Measurement period: June 2012
200
19.0 Construction PPV
= Thresholds
18.0 =
170 Daily PPV threshold
16.0 = for intermittent
construction
15.0 =
140 =
’ Daily PPV threshold
130 — — . for continuous
12.0 construction
s 110
£
E 100
E" 5.0 Measured VDV
/ ]
e ™~ B Daily highest PPV
80 -
(z-axis)
7o {n) = Investigation
6.0 Report Number
5.0
0 Mote: Vibration data
30 measured inthe vertical axis
20 (z-axis) is presented as this is
10 the highest of the vertical,
lateral and radialvibration
0.0 measured.
1- 1
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Note: The exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within
300m of the receptor which could cause any exceedances. Missing data: 05,/06/2012 - 08/07/2012 missing data due to downloading issues with the Vibrock software, as well
as issues with the Vibrock chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at 5 Linn Mill — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: June 2012

140
Construction VDV

130 Threshold

120 Daily daytime VDV

110 = = threshold for
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1.00

0.90
E 080 Measured VDV
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£ 070
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.40
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0.00 measured.
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Mote: Missing data 05/06/2012 - 08/07,/2012 missing data due to downloading issues with the Vibrock software, as well as issues with the Vibrock chargers

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Night-time VDV at 5 Linn Mill — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: June 2012

1.00
Construction VDV
0.90 Threshold
Daily night time VDV
0.80 = = thresholdfor
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0.70
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i
£ 050
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- (n} = Investigation
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0.30 = a s
S o
0.20 Note: VIBration data
measured inthe vertical axis
010 (z-axis) is presented asthisis
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0.00 measured.
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Mote: The exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within

300m of the receptor which could cause any exceedances. Missing data: 05/06,/2012 - 08,/07/2012 missing data due to downloading issues with the Vibrock software, as well
as issues with the Vibrock chargers.
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PPV at 5 Linn Mill — July 2012

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill
Measurement period: July 2012
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16 = for intermittent
15 construction
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12 construction
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NME Exceedances: 10/07/12 - isolated event {08:50)-Unknown; 11/07/12 - 2 isolated event (11:00 and 15:20)-Unknown; 12/07/12 - 2 isolated events (10:30 and 21:00)-Unknown; 16/07/12 -
isolaed event (14:10)-Unknown; 20/07/12 - isolated event {16:50)-Unknown;20/07/12 - isolaed event {09:15)-Unknown; 02/07/12 - isolated event {16:15)-unknown; 23/07/12 -isolated event
{14:40)-Unknown; 24/07/12- 2 isolated event (10:30 and 16:45)-Unknown; 25/07/12 - isolaed event | 18:55)-Unknown; 26/07/12 - isolated event {14:15)-Unknown; 30/07/12 - isolated event
[20:00)-Unknown. Alltheexceedancahave beemnvaugated andseemto bedueto standalone events as a result of unknown locl interferences. Therewas noconstruction activity within 300m
afthe rereptn a-due ro downlnading issueswiththeWibeock soffware aswellgsissusswiththeVikenck chareers
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Daytime VDV at 5 Linn Mill — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: July 2012
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Note: Miszing data: due todownloading izsues with the Vibrock software, as well asissues withthe Vibrockchargers.
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Night-time VDV at 5 Linn Mill — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill

Measurement period: July 2012

14
Construction VDV
13 Threshold
12 R . -
Daily night time YDV
11 = = thresholdfor
residential dwellings
1
(oK)
E 0.8 Measured VDV
g
0.7
E‘ M Daily night time VDV
= 06 (z-axis)
0.5 {n} = Investigation
Report Number
04
0.3
Note: Vibration data
0.2 measured inthe vertical axis
) - - ) (z-axis) is presented as this is
mom m e NN [ B I I NN N ) )
01 g—q—q—q—q—q—o—q—q—q—ﬂ—q—q—q—q—q—q—q—q—q—q—q—q—a =4 =] the highest of the wvertical,
o o o o o o o o e @ © © o @ © o @ o @ R
| _ m B n = = " | lateral and radialvibration
o measured.
Yo S I Ay R ) O o PO L PR PR PR Oy g Vg PR PR P Ty iy Py FRS TR Uy P
N A A A A A A A A A A A M A A A A A AP AP
T B F PP P F TP E AL FF L EFFEL L FF
LSRR A &S ~ Pyl Py ("‘; ™y N (:‘.r W W ""b ™
< & F G F o o o

Note: Missing data: due to downloading issues with the Vibrock software, as well as issueswith the Vibrock chargers.
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PPV at Barracks West — May 2012

Measured highest daily Peak Particle Velocity (PPV), Barracks West
Measurement period: May 2012
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Mote: Missing data: due to downleading issues with the Vibrock software, as well as issueswith the Vibrock chargers.
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Daytime VDV at Barracks West — May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks West
Measurement period: May 2012
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Note: Missing data: due to downloading issues with the Vibrock software, as well as issueswith the Vibrock chargers.
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Night-time VDV at Barracks West — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks West
Measurement period: May 2012
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MNote: Missing data: due to downloading issues with the Vibrock software, as well as issueswith the Vibrock chargers.
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PPV at Barracks West — June

2012
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Measured highest daily Peak Particle Velocity (PPV), Barracks West
Measurement period: June 2012
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Mote: Power issues forthis Vibrock from the 06/06,/12 which was liaised with the manufacturer.
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Daytime VDV at Barracks West — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks West
Measurement period: June 2012
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Mote: Power issues for this Vibrock from the 06/06/12 which was liaised with the manufacturer.
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Night-time VDV at Barracks West — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks West
Measurement period: June 2012

1.0
Construction VDV
09 Threshold
Daily nighttime VDV
0.8 = = threshold for
educational
07 establishments ,
’ offices and similar
0.6
2 Measured VDV
£ os o
E‘ M Daily night time VDV
= (z-axis)
0.4
{n) = Investigation
03 Report Number
0.2
= Note: Vibration data
— e g measured inthe vertical axis
01 3 g g = (z-axis) is presented as this is
° the highest of the vertical,
lateral and radialvibration
0.0
measured.
\‘} h'\ ‘0\'\ '\ \'\ \'& N \’\, ’\ \'\ \:S \'\, \'\
Qe&u GG d’ cs: o d“q\t?g\o K c&»b@%@vé&q\q @ csc csu <§° csv O o cso,\\cso Ea®
"5‘5 r-;\’ ":‘5 r-,\) L:’b Q‘Q L: r-,\‘ La
Mote: Power issues forthis Vibrock from the 06/06,/12 which was liaised with the manufacturer.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



PPV at Barracks West — July 2012

Measured highest daily Peak Particle Velocity (PPV), Barracks West
Measurement period: July 2012
20
19 Construction PPV
18 Thresholds
17 Daily PPV threshold
16 —— for intermittent
15 construction
14 Daily PPV threshold
13 = = for continuous
1z construction
E 11
E 10
E" 3 Measured VDV
= . = Daily highest PPV
(z-axis)
7
(n) = Investigation
6 Report Mumber
5
4 " =
Note: Vibration data
3 measured inthe vertical axis
2 (z-gxis) is presented as this is
1 the highest of the vertical,
lateral and radial vibration
o measured.
£ af
AP
‘9 s}
F
Note: Missing data: 06/06/2012 - 10/07/2012 missing data due to issues with Vibrock power and poor access tothe Barracks buildings; 18/07/2012- 30/08/2012 missing data
due to downloading and power issues dueto Vibrock chargers and poor access tothe Barracks.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Barracks West — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks West
Measurement period: July 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = threshold for
educational
10 establishments, offices
and similar
09
E 08 Measured VDV
E o7 ) )
E" M Daily daytime YDV
= 06 (z-axis)
0.5 {n} = Investigation
Report Number
04
03 &
" o Note:Vibration data
02 ; measured inthe vertical axis
"™ - - (z-axis) is presented as this is
=} =
0.1 g = § g g § the highest of the vertical,
lateral and radialvibration
0.0 measured.
o e e L L D D D L D D L D D Y D L D
A A
SIS RSN SRR SRS R SR USRI
B Q‘o_f:,)\{pq’ P ~'.”_:~3’Q-‘? AN '\9_;\'?{@"' WA A A2 '\'-‘,33’;\?’ g Y
P P [ P [ o & o &
Note: Missing data: 06/06/2012 - 10/07/2012 missing data due to issues with Vibrock power and poor access to the Barracks buildings; 18/07/2012- 30/08/2012 missing data
due to downloading and power issues due to Vibrock chargers and poor access tothe Barracks.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Night-time VDV at Barracks West — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks West
Measurement period: July 2012
14
Construction VDV
13 Threshold
12 Daily nighttime VOV
11 — —+ thresheld for
educational
10 establishments,
offices and similar
09
# 08 Measured VDV
E o7 o
E" W Daily night time VDV
= 06 (z-axis)
0.5 {n} = Investigation
Report Number
o4
03
Note: Vibration data
0.2 & measured inthe vertical axis
© g 9 g {z-axis) i ted asthisi
g 2 g 2 S = = o z-axis) is presented as this is
01 Lo = & o the highest of the vertical,
I I I ] I "l | I lateral and radialvibration
0o measured.
TN T N N T T g T e g e ey sy Pty ey S e ey ) g Tty P Py T Sty Iy Sy Py g &
S S S S S S
SEeFe Q“’u“é‘(p‘” &Y “‘3’-."?0"? RN q?_:{?ow"' A AR AP AP '\'}Q‘P;\? A Ay
i o o F F o
Mote: The date given forthe nightdata isthaton which the nightstarted. Missing data: 06/06/2012 - 10/07/2012 missing data due to issues with Vibrock power and poor
accesstothe Barracks buildings; 18,/07/2012 - 30/08,/2012 missing data dueto downloadingand power issues dueto Vibrock chargers and poor access tothe Barracks.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Butlaw Fisheries — May 2012

Measured highest daily Peak Particle Velocity (PPV), Butlaw Fisheries
Measurement period: May 2012

200
190 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
150 construction
140 Daily PPV threshold
130 = = for continuous
12.0 construction
'TE 110
E 100
E 50 Measured VDV
50 W Daily highest PPV
! (z-axis)
70 -
{n) = Investigation
6.0 Report Number
5.0
40 - -
Note: Vibration data
3.0 measured inthe vertical axis
20 (z-axis) is presented as this is
) e T L BT AT L] g ] - .
10 E = g E : E 3 e = g S s 9 8 2 = E S g g g g g g g z = the highest of the vertical,
oo Lm | m B mm l | | l EmmE =R I " N | - = mm lateral and radialvibration
B T OO T VOO, VUL VAOUN VIR VAR VO W VIO, VR VIR, VIR VIR VIR W VRO VR VIR, WY R I I I I I measured.
B o b A A AR AL g o
R S A S R A R SR S SR AR S SR S S S SO S o
of O o O .S) (\Q I R e I‘:\- (‘N T S _‘:\v Q’\n AT T W u:\’ Q’\n AT A M |
op T op o5 o P o

MNote: Missing Data: 11/05/2012 due to issues with the Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Daytime VDV at Butlaw Fisheries — May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: May 2012
1.40
Construction VDV
1.30 Threshold
120 Daily daytime VDV
110 = = thresholdfor
’ residential dwellings
1.00
.90
E 0.80 Measured VDV
E 070
E‘ M Daily daytime VDV
= 0.60 (z-@xis)
0.50 {n) = Investigation
Report Number
0.40
0.30
Note:Vibration data
0.20 measured inthe vertical axis
T R N T R R ST N Qe I T T T T N BT N T BT BT BT BT, BT BT BT N (z-axis) is presented as this is
010 53 2 @ & @ & & © ni O =@ © @ o o ni o o o 0O O O O O O O 0 @ o the highest of the vertical,
000 EEEEEEERDETE EE R R EEEBREERREREEREEETE lateral and radialvibration
: measured.
T T T e T O O e S Ty Py PO P POty VA Py TR Cy 7 N ) S P S Ty T ¥
T i AT L S R et R Ty
P I EFCE LT TEEES
PP LTSS PP IR LT PE PP PP PP
s F o F o F o
MNote: Missing Data: 11/05/2012 due to issues with the Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Night-time VDV at Butlaw Fisheries — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: May 2012
140
Construction VDV
1.30 Threshold
120 Daily night time VDV
110 = = threshold for
’ residential dwellings
1.00
0.90
E 080 Measured VDV
€070
E* W Daily night time VDV
= 060 {z-axis)
050 {n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 measured inthe vertical axis
0 10 (] (] m m m m m m m m m (] (] (] m m m m m m m m m m (] (] m {Z-ax iS] is prESEntEd as th iS i5
(=] o o o o o o o o o o (=] (=] o o (=] (=] o o o o o @ Q o o o o the hlghESt of the VEI"tIEBI,
opp LH_H B W N m N EEE R E R E N E N E EE EEEEEEER lateral and radialvibration
measured.
NV SN SNBSS
R R S SR SRR R S Sl S g A R S A R R
6\’660_&9{‘0600"»0&{}@ NN VAT AT AT A7 AN AT AT T
o 4 o o 4
Mote: The date given forthe nightdata isthaton which the night started. Missing Data: 08/05, 18/05 - due to issues with the Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Butlaw Fisheries — June 2012

Measured highest daily Peak Particle Velocity (PPV), Butlaw Fisheries
Measurement period: June 2012
200
130 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 = for intermittent
15.0 construction
140 Daily PPV threshold
130 = = for continuous
120 construction
E 110
E 100
5 Measured VDV
E Q0 I
M Daily highest PPV
30 -
(z-@xis)
70
{n) = Investigation
6.0 Report Number
50
40 Note:Vibration data
3.0 measured inthe vertical axis
20 (z-axis) is presented as this is
= :' Lo B | the highest of the vertical,
1'0..""" lateral and radialvibrati
o0 - ateral and radialvibration
: ,1 R O ’1. ,,‘, 30 measured.
\” (‘ N \ '\ \ \ \ \'” \"’ N W A \” ARy G,P L)
\%@%@@@@o@\@@w@@@ @@vh@oﬁy@@@@@o& @@\aﬂ@@%@
.
“;b ‘a° o c-}‘* " c-,»\‘* " -:,\50 o
Mote: Exceedances: 20/06/2012 -short isolated event between 13:00-13:15, not caused by construction. Missing Data: 06/06/12-13/06,/12 missing data is dueto an issue
with the Vibrock chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Butlaw Fisheries — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: June 2012
1.40
Construction VDV
1.30 Threshold
120 Daily daytime VOV
110 — —+ threshold for
’ residential dwellings
1.00
0.90
E 0.80 Measured VDV
EO.?D
E“ W Daily daytime VDV
= 0.60 (z-@xis)
0.50 (n) = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 - measured inthe vertical axis
010 3 2 3 3 3 T =z =z 2 3 3 = g 3 3 g g E 3 3 g [z—axl_s]lspresentedas_thlms
- 2 o & o o o 2 & o =@ @ o @ =@ 2 2 @ =2 2 =2 2 the highest of the vertical,
0.00 BERRRR Emm BB RN I [ AN NN NN l l lateral and radialvibration
B R, PO s T T W W TN TR PR VRN, R, VISR, MV R, VIR, VR, PR, RS FROUE, MRy PR, VRO, PR P, ¥ measured
S EFEF S GGG S GGG G P P S
A b ot Gl @t Al @b ol at AV A a6l ol g A gl ol ol AV AT Al pl o o W gl ol ol
QkQ()Q'QQQQ,LQ\‘\'\‘\N\(\'\’\'\"L'}'\v\%‘\r%’}'\-%'\r":
e P P P oF
MNote: Missing Data: 06/06/12-13/06,/12 missing data is dueto an issue with the Vibrock chargers

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Night-time VDV at Butlaw Fisheries — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: June 2012

1.40
Construction VDV
130 Threshold
120 Daily night time VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 0.80 Measured VDV
£ o70
- W Daily night time VDV
= 060 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
oto |2 @ mm o ot o o o oo oo moem o e (z-axis) is presented as this is
o o 0 oo o o o 0o o0 B B O OGO OG@OG@OEEOQEaOo o the highest of the vertical,
. . . . . E B E EE E EEEERN . . "l | . n lateral and radialvibration
0.00 " > Ao " " measured.
{ o i o \”\“’ X g % o
'1, %én \é} \do \éo @0 \éa @ éob@«\cb\%\é}q\doméux}@*&@%\@& é:ca\s?'\\éoq;\@ dp @
Q Q "\ '\\\ v '1: ﬂ\ W
'1'3 = '1" -:-}" '1" o ‘56 2 5
Mote: The date given forthe nightdata isthaton which the night started. 06/06/12-13/06/12 missing data is dueto an issue with the Vibrock chargers

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Butlaw Fisheries — July 2012

Measured highest daily Peak Particle Velocity (PPV), Butlaw Fisheries
Measurement period: July 2012

200
19.0 Construction PPV
180 Thresholds
17.0 Daily PPV threshold
16.0 = for intermittent
150 construction
14.0
Daily PPV threshold
13.0 = = for centinuous
12.0 coenstruction
g 110
100
s 50 Measured VDV
8.0 M Daily highest PPV
’ (z-axis)
7.0 o
{n) = Investigation
6.0 Report Number
Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Note: Missing Data: 25/07/2012 - 15/08/2012 Missing data due to issues with the Vibrock charger causing power loss.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Butlaw Fisheries — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: July 2012

1.40

Construction VDV
1.30 Threshold
120

Daily daytime VDV
110 = = threshold for
residential dwellings

1.00
0.90
E 080 Measured VDV
g 070
- M Daily daytime VDV
= 0.60 (z-@xis)
0.50 (n) = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented asthis is
0.10 the highest of the vertical,
lateral and radialvibration
0.0 measured.
)
o
e
Mote: Missing Data: 25/07/2012 - 15/08/2012 Missing data due to issues with the Vibrock charger causing power loss.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Butlaw Fisheries — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: July 2012
1.40
Construction VDV
130 Threshold
120 Daily nighttime VOV
110 — — - threshold for
residential dwellings
1.00
0.890
E 0.80 Measured VDV
Eovo
. B Daily night time VDV
> 0.60 (z-axis)
0.50 (n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
| - @ o&; & & W o o
m M mmomom o 2 3 g § § E E g e 2 2 2 g g 2 2 |z-axis) is presented as this is
0.10 e & & 8 68 8 & @ ° o oo the highest of the vertical,
0.00 HE B B EEEBHN I I I I I I I I I I I I I I I I lateral and radialvibration
: measured.
T g e O g Ot O g PO Oy Bty PO Oty M g O Sty R T POt T ) Ly Sty Py Ty
FEEEEEEEFEEFFFEEFEFEFEFEEFEEFFEEE T "
ot o B G o Y gV eb Y mV At ot a0V @ AV gV gt ot ¥ b al gV oV @V Al of oV ot ¥
00t‘aQQQQ_“Q:QOt‘.)w'»'w,'»_:yo'»'\«w»w’»_ﬂ’»l@www’»'\f’»%’vew%")
& F o P o o & o
Mote: The date given for the night data is that on which the nightstarted. Missing Data: 25/07/2012 - 15/08/2012 Missing data dueto issues with the Vibrock charger causing
power loss.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Cufflat Brae — May 2012

Measured highest daily Peak Particle Velocity (PPV), Clufflat Brae
Measurement period: May 2012

Construction PPV
Thresholds

Daily PPVthreshold
—— for intermittent
construction

Daily PPV threshold
for continuous
construction

1
1

Measured VDV

M Daily highest PPV
[z-axis)

{n} = Investigation
Report Number

Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.
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Note: Exceedances: 02,/05/12,04/05/12,05/05/12,06/05/12, 07/05/12, 08/05/12, 09/05/12, 14/05/12, 16/05/12, 20/05/12, 22/05/12, 23/05/12, 24/05/12, 27/05/12,
2R8f05/12, 28/05/12,30/05/12, 31/05/12 - isolated event, not construction related. All exceedances have been investigated and seem to be due to standalone events as a result
of unknown local interferences. There was no construction activity within 300m of the receptor which could cause such exceedances. Missing Data: 11/05/12 missingdata due

to an issue with the Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Cufflat Brae — May 2012

140

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: May 2012

Construction VDV

1.30

120

Threshold

Daily daytime VDV
+ threshold for

110

1.00

residential dwellings

090

w 030

Measured VDV

IM
E o070

W Daily daytime VDV

= 060

050

(z-@xis)

{n) = Investigation
Report Number

040

031
0.30
0.28
0.28
0.28
0.2%
0.30!

0.28
0.29
0.27
0.29
0.27
0.28
0.29
0.34
0.28
0.27
0.28
0.27
0.28

030

0.20

010

024

Mote: Vibration data
measured inthe vertical axis

(z-axis) is presented as this is

the highest of the vertical,
lateral and radialvibration
measured.

Mote: Missing Data: 11/05/12 missingdata dueto an issue with the Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Night-time VDV at Cufflat Brae — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: May 2012

1.40

1.30

Construction VDV

Threshold

1.20

110

Daily nighttime VDV
= = thresholdfor

residential dwellings

1.00

0.50

0.80

070

Measured VDV

DV, ms 175

B Daily night time VDOV
(z-axis)

= 0.60

0.50

0.40

(n) = Investigation
Report Number

0.30

0.20

0.10

[ Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as thisis
the highest of the vertical,
lateral and radial vibration
measured.

MNote: The date given forthe nightdata is thaton which the nightstarted. Exceedances: All exceedances have been investigated and seem to be due to standalone events as a
resultof unknown local interferences. There was no night-time construction activity within 300m of the receptor which could cause such exceedances. Missing Data: 11/05/12
missing data dueto an issue with the Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



PPV at Cufflat Brae — June 2012

Measured highest daily Peak Particle Velocity (PPV), Clufflat Brae
Measurement period: June 2012
20.0
19.0 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 = for intermittent
15.0 construction
14.0 Daily PPV threshold
13.0 = = for continuous
120 construction
E 110
E 100
5 Measured VDV
E Q0 I
M Daily highest PPV
30 -
(z-@xis)
7.0
{n) = Investigation
6.0 Report Number
5.0
40 Note:Vibration data
3.0 measured inthe vertical axis
20 (z-axis) is presented as this is
10 the highest of the vertical,
lateral and radialvibration
o0 TR TR VIR, VR, VIR TR, VI, VO R, VRO, VR, VIR VDL, R, VISOR, VR, VSR, PR, VRN, VIR, TR, VISOR, V. VISR PR, VIR, VISR PR, WL measured.
SEEEEEEE S S S P
o b o 57 ot @V Al @ o aW a7 AW o G Gl AT g ol o AW ATl ol g Al gl ol o
a '&6 (\0 o000 oY o W '&Q (\N NN NN Y {\'& B " R A \"b Q"lv B P S " c:
Callasy o) o g P g o
Mote: All exceedances have been investigated and seem to be due to standalone events as a resultof unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing data: due to power loss and downloading issues with the Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Cufflat Brae — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: June 2012

1.40
Construction VDV
150 Threshold
120 Daily daytime VDV
110 — —+ thresholdfor
residential dwellings
1.00
090
E 0.80 Measured VDV
Eo70
o W Daily daytime VDV
= 060 (z-@xis)
0.50 {n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
020 measured inthe vertical axis
a g n g g (z-axis) is presented as this is
010 oo E o the highest of the vertical,
I I l I I lateral and radialvibration
oo IR N A A B o W WY DD measured.
ST E b sk kb s Mt ’» v . .~
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
\ ¢,\ o A% gt o ol b A Al \ \ a\\ G, \ At e Ca\
LR R L S B o ~F '» L
‘:\"” =,‘> o ‘:\b :,‘5‘\ " & ‘a
MNote: Missing data: due to power loss and downloading issues with the Vibrock.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Cufflat Brae — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), ClufflatBrae
Measurement period: June 2012

140
Construction VDV
1.30 Threshold
120 Daily nighttime VOV
110 — —+ thresheld for
residential dwellings
1.00
0.90
2 020 Measured VDV
IM
E 070
- M Daily night time VDV
= 060 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
n e O on (z-axis) is presented as this is
2 g
o.1e g g L= g the highest of the vertical,
l . I I l lateral and radialvibration
0.00 measured.
'\, '\ '\ ’\v \
\au o"‘ ‘\ \é"c" &@&&@@@@@@@@@\aﬂ@@\@‘
Q‘\ CD ’\ ‘b k “\ ,f}
e r-g\’ "? & '1"’ c-}" "5?’ -:;\’Q B
Mote: The date given forthe nightdata isthaton which the nightstarted. Missing data: due to power loss and downloading issueswith the Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Dundas Home Farm — May 2012

Measured highest daily Peak Particle Velocity (PPV), Dundas Home Farm
Measurement period: May 2012
20.0
19.0 Construction PPV
18.0 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
15.0 construction
14.0 Daily PPV threshold
13.0 = = for continuous
12.0 coenstruction
E 110
E 100
3 Measured VDV
E 90 I
8.0 M Daily highest PPV
J (z-axis)
7.0 N
{n) = Investigation
6.0 Report Number
5.0
40
~ - MNote: Vibration data
30w N T measured inthe vertical axis
o 2 o @ ~ - [z-@xis) is presented as this is
1o 2 = 2 0H 3 o s 2 =27 a 2 3= e the highest of the vertical,
00 - lateral and radialvibration
’ N T N e g e T g Lt ot g Pt P ey Oy, Sty Ty U g oy Pt PRy ey Sy TR measured.
B b O Y Y o U o
RSN AR AL R R GRS SR SRR IR R AR GO GRS SRR R R R SN
R AR e O A
o 4o 4 S
Mote: Missing data: due to power loss and downloading issues with the Vibrock..

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Daytime VDV at Dundas Home Farm — May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: May 2012
140
Construction VDV
130 Threshold
120 Daily daytime VDV
110 — — - threshold for
residential dwellings
1.00
050
E 0.80 Measured VDV
% 0.70
o W Daily daytime VDV
= 0.60 (z-axis)
0.50 (n} = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
2.00 |ateral and radialvibration
measured.
&
&
MNote: Missing data: due to power loss and downloading issues with the Vibrock..
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Dundas Home Farm — May 2012

1.40

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: May 2012

130

Construction VDV

1.20

Threshold

1.10

Daily nighttime vOW
= = thresheoldfor

1.00

residential dwellings

050

0.80

Measured VDV

VDA, ms 175

M Daily night time VDV
(z-axis)

0.40

{n) = Investigation
Report Number

030

Note: Vibration data

020

0.10

measured inthe vertical axis
(z-axis) is presented as this is

the highest of the vertical,
lateral and radialvibration

measured.

Mote: The date given forthe night data isthaton which the night started. Exceedances: All exceedances have been investigated and seem to be due to standaloneevents asa
resultof unknown local interferences. There was no construction activity within 300m of the receptor which could cause such exceedances.
Missing Data: 03/05/12-08/05/12 missing data dueto an issuewith Vibrock charger. 25/05,/12 missing data due to an issue downloading the file.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



PPV at Dundas Home Farm — June 2012

Measured highest daily Peak Particle Velocity (PPV), Dundas Home Farm
Measurement period: June 2012

20.0
19.0 Construction PPV
18.0 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
15.0 construction
14.0 Daily PPV threshold
13.0 = = for continuous
12.0 coenstruction
E 110
E 100
E 50 Measured VDV
M Daily highest PPV
30 B
(z-axis)
7.0 N
{n) = Investigation
6.0 Report Number
5.0
40 Note:Vibration data
30 measured inthe vertical axis
20 (z-axis) is presented as this is
10 the highest of the vertical,
’ lateral and radialvibration
0.0 " o N YD measured.
'\r '\, '\ ’\ '& '\ '\ "‘: '\ ’\ % '\ '\v X '& e e
@@@@@@@@@@ \@@@@ @@@@@@6@@@@@@
'L\ A GRS o of PRGN
8 d > NSRRIV AN i
o "? :-}5 ‘:\b B ".?' & P

MNote: Exceedances: 22/06/12 - short, isolated event(15:10) not caused by construction. Missing Data: 06/06/12 missing data dueto an issue downloadingthe Vibrock data.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Daytime VDV at Dundas Home Farm — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: June 2012
140
Construction VDV
1.30 Threshold
120 Daily daytime VDV
110 — = threshold for
residential dwellings
1.00
0.90
2 020 Measured VDV
€070 . .
> M Daily daytime YDV
= 0.60 (z-awis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 v measured.
LN S ¥ oV ok Wk
\au o" ‘\ \é"c" &@&\\&@@@@@@@@\aﬂ@@\@‘
oy x@/ CD ,\ .\ k ’\ ,.f}
&5 PR s T S
Mote: Missing Data: 06/06/12 missingdata dueto an issue downloading the Vibrock data.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Dundas Home Farm — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: June 2012
140
Construction VDV
1.30 Threshold
120 Daily night time VDV
110 = = threshold for
residential dwellings
1.00
0490
E 0.80 Measured VDV
Eo70
g“ M Daily night time VDV
= 060 (z-awis)
0.50 (n} = Investigation
Report Number
0.40
A
0.30 e
_E E n n E = - " Mote: Vibration data
0.20 = & = e o e - e == : o measured inthe vertical axis
w O w ® 2 o @ 9 g L o = - -
2 2 e 2 2 3 2 - 2 o °S 5 e s S o (z-axis) is presented as this is
0.10 — 2 the highest of the vertical,
lateral and radialvibration
0.00 - " measured.
S \“" O o o T
S %) X R G
B ‘)Q "? r-,\’ '1"5 r-,\" ‘:' r-,\‘
Mote: The date given forthe nightdata isthaton which the nightstarted. Exceedances: 25/06/12 - short isolated event sometimes between 00:20 and 03:00 could not be due
to construction as there was no night-time construction activity within 300m of the receptor which could cause such exceedance.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Dundas Home Farm — July 2012

Measured highest daily Peak Particle Velocity (PPV), Dundas Home Farm
Measurement period: July 2012

200
19.0 Construction PPV
18.0 Thresholds
170 Daily PPV threshold
16.0 = for intermittent
15.0 construction
140
Daily PPV threshold
13.0 = = for continuous
12.0 construction
E 110
100
3 o0 Measured VDV
W Daily highest PPV
(z-axis)
{n) = Investigation
Report Number
Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

MNote: Exceedances have been investigated and seem to be due to standalone events as a result of unknown lecal interferences. There was no construction activity within

300m of the receptor which could cause such exceedances. Missing Data: 09/07/12 - Measurement incomplete; 21/07/12 - 30/07/12 Vibrock moved to Whinnyhillfor series
of blasts.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Dundas Home Farm — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: July 2012

1.40

Construction VDV
1.30 Threshold
1.20

Daily daytime VOV
110 — —+ threshold for
residential dwellings

1.00

0.890
7 020 Measured VDV
'm
£ o70 ) )
E‘ M Daily daytime VDV
= 0.60 (z-@xis)

0.50 {n) = Investigation

Report Number
0.40

0.30

Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

0.20

010

Mote: Exceedances: 02/07/12 - short, isolated event not caused by construction. Missing Data: 03/07/12 - Measurement incomplete; 21/07/12 - 30/07/12 Vibrock moved to
Whinnyhillfor series of blasts.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Night-time VDV at Dundas Home Farm — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: July 2012

1.40
Construction VDV
1.30 Threshold
120 Daily nighttime VDV
110 = = threshold for
residential dwellings
1.00
0.90
2 080 Measured VDV
IM
E 070
- M Daily night time VDV
= 060 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note:Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 measured.

Mote: The date given forthe nightdata isthaton which the nightstarted. Exceedances: 03/07/12 short, isolated event not caused by construction. Missing Data: 13/07/12 -
Measurement incomplete; 21/07 /12 - 29/07 /12 Vibrock moved to Whinnyhillfor series of blasts.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Echline — May 2012

Measured highest daily Peak Particle Velocity (PPV), Echline
Measurement period: May 2012
2000
19.0 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
15.0 construction
14.0 Daily PPV threshold
130 = = for continuous
12.0 coenstruction
% 110
£ 100
E 50 Measured VDV
& W Daily highest PPV
30 B
(z-axis)
7.0 .
(n) = Investigation
6.0 Report Number
5.0
40 Mote: Vibration data
30 ] measured inthe vertical axis
20 s 5 (z-axis) is presented as this is
10 = m oy om 2 2 2 n 3 the highest of the vertical,
} S e = = lateral and radialvibration
O o o YT DY DD DD DD DD D measured.
o o o T T o T Y T A Y Y
GRSIRHR SR SRR R IR SR IR AR AR AR AR R S IR SOR SRR SR R R R RN d
PP EEECES IR I I PP LT LS PP PR PP DS D
o R 4 o B
Mote: Missing Data: 02/05/12-05/05,/12, 16/05/12-31/05/12 missing data due to the mains power being disconnected.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Daytime VDV at Echline — May 2012

Construction VDV
Threshold

Daily daytime VDV

— —+ thresholdfor

residential dwellings

Measured VDV

W Daily daytime VDV
(z-@xis)

{n) = Investigation
Report Number

Note:Vibration data
measured inthe vertical axis
{z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Echline
Measurement period: May 2012
1.40
130
1.20
110
1.00
090
E 0.30
% 070
> 080 ——————
050
0.40
0.30
0.20
oo L EEEREEREEENER
ARSIV G SR
RSN AR AL R R GRS SR SRR IR R AR GO GRS SRR R R R SN
R e A AR i AR A
F F F &
Mote: Missing Data: 02/05,/12-05/05,/12, 16/05/12-31/05/12 missing data due to the mains power being disconnected.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Night-time VDV at Echline — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Echline
Measurement period: May 2012
1.40
Construction VDV
150 Threshold
120 Daily night time VYOV
110 — —+ thresholdfor
residential dwellings
1.00
090
E 0.80 Measured VDV
Eo70
E“ M Daily night time VDV
= 0.60 (z-axis)
0.50 {n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
020 measured inthe vertical axis
(z-axis) is presented as this is
= =t = = = = = = = -
0.10 g g g g g g S S S g the highest of the vertical,
m ] E R EEEEETHR lateral and radialvibration
o.oo measured.
ARSIV G SR
RSN AR AL R R GRS SR SRR IR R AR GO GRS SRR R R R SN
PEEPLLTEE TP I TP L LS TIPS
o 4o 4 S
Mote: The date given forthe night data isthat on which the night started. Missing Data: 02/05/12-05/05/12, 16/05/12-31/05/12 missing data due to the mains power heing
disconnected.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Inchgarvie Lodge — May 2012

Measured highest daily Peak Particle Velocity (PPV), Inchgarvie Lodge
Measurement period: May 2012

200
19.0 Construction PPV
18.0 Thresholds
7.0 Daily PPVthreshold
16.0 = for intermittent
150 construction
140 Daily PPV threshold
13.0 = = for continuous
12.0 construction
% 110
E 100
E" Measured VDV
. = Daily highest PPV
(z-axis)
(n) = Investigation
Repaort Number
Maote: Vibration data
measured inthe vertical axis
(z-axis) is presented as thisis
the highest of the vertical,
lateral and radialvibration
measured.
Note: Exceedances: 03/05/12 - short, isolated event not due to construction.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Daytime VDV at Inchgarvie Lodge — May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: May 2012
1.40
Construction VDV
1.30 Threshold
120 Daily daytime VDV
110 = = threshold for
’ residential dwellings
1.00
0.90
£ 020 Measured VDV
€070 . .
E‘ M Daily daytime VDV
= 0.60 (z-@xis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented asthis is
0.10 the highest of the vertical,
lateral and radialvibration
0.00
measured.
Qr\}@
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Inchgarvie Lodge — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: May 2012
1.40
Construction VDV
150 Threshold
120 Daily night time VYOV
110 — —+ thresholdfor
’ residential dwellings
1.00
090
E 0.80 Measured VDV
E 070
o M Daily night time VDV
= 0.60 (z-ais)
0.50 {n) = Investigation
Report Number
0.40
0.30
o n Note:Vibration data
0.20 -;'-—u—ﬁ-—ﬁ—ﬂ-—w—:-—ﬁ-g—‘s—-g = g 5 measured inthe vertical axis
c 2 e e ® g e S g s E s g E - . 2 = 2 2 = g . o 2 g (z-axis) is presented as this is
0.10 = 2 2 a3 E o e = *= the highest of the vertical,
0.00 lateral and radialvibration
: measured.
N T N e g e T g Lt ot g Pt P ey Oy, Sty Ty U g oy Pt PRy ey Sy TR
B b O Y Y o U o
R SRR CRR R R R R G R IAGR AR CRR R G AR PR R R S
R AR e O A
o 4o 4 S
Mote: The date given forthe night data isthat on which the night started. Missing Data: 31/05/12 missingdata due to issues downloading Vibrock data.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Inchgarvie Lodge — June 2012

Measured highest daily Peak Particle Velocity (PPV), Inchgarvie Lodge
Measurement period: June 2012
20.0
19.0 Construction PPV
18.0 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
15.0 construction
14.0 Daily PPV threshold
13.0 = = for continuous
12.0 coenstruction
E 110
£ 100
E o0 Measured VDV
e - W Daily highest PPY
30 B
(z-axis)
7.0 N
{n) = Investigation
6.0 " Report Number
50 Fo
a0 = m
’ o Note: Vibration data
3.0 measured inthe vertical axis
20 (z-axis) is presented as this is
10 the highest of the vertical,
lateral and radialvibration
0.0 measured
N g PR P Ty PRy PR Py Py PNy Py N oW W "b "1' '1., v s .
R g X b Y A i ANANAN
R S A R A S \°5° @q\é"\qﬁ‘ <5° o \d"a,\@& o,\@q,é" f?' o i‘r" oF
i+ Q '(} oY e O ,LQ {\N Y ‘\ {\ S '\ "lr ‘;Iv W
o = S ‘:\b :,‘5 ".?' o ‘a
MNote: Missing Data: 01/03,/12,03/03/12, 08/03/12-30/03,/12 missing data dueto power loss issues with the Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Daytime VDV at Inchgarvie Lodge — June 2012

110

1.00

050

0.80

-178
, ms

070

= 0.60

0.50

0.40

0.30

0.20

0.10

0.00

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge

Measurement period: June 2012

Construction VDV
Threshold

Daily daytime VDV
— —+ thresheld for
residential dwellings

Measured VDV

M Daily daytime VDV
(z-@xis)

{n} = Investigation
Report Number

005
0,04
005
0l05
0.04

N\au a=

"?cg\’ "?c-,»\"

E

\“’ \“

oV ok Wk
%\@ é= do av éo,\@@@ c? éﬂc? ee csﬂ& @ dﬂ,\\dﬂ do}&\csa\@‘

D
TS '°\>“
) 5 &

Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Mote: Missing Data: 01/03/12,03/03/12, 08/03/12-30/03/12 missing data due to power loss issues with the Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Night-time VDV at Inchgarvie Lodge — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: June 2012

1.40

Construction VDV
1.30 Threshold
1.20

Daily night time VOV
110 — = threshold for
residential dwellings

1.00

0.890
7 020 Measured VDV
'm
£ o70 R
E‘ M Daily night time VDV
= 0.60 (z-amis)

0.50 {n} = Investigation

Report Number
0.40
0.30

Note: Vibration data
0.20 measured inthe vertical axis

o o 2, @ (z-axis) is presented as this is
0.10 E E E E g E the highest of the vertical,
. I I I ] I lateral and radialvibration
0.00 B o o b o ol N measured.
'\, '\ PR 2 S e e '\ '\ 'S s '\
av ‘ E \@ev \ \\so\@o\@o\o@\@@@\do\@&@ @@@@\@ 0
Q 6" Ch h‘ '\‘? "\b '\‘.\ ’\,‘b '\v N q' “
" 5 r.,’b S " e :.;b .-,)\s“

Mote: The date given forthe nightdata isthaton which the night started. Missing Data: 01/03/12,03,/03/12, 08/03/12-30/03/12 missing data due to power loss issues with
the Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Inchgarvie Lodge — July 2012

Measured highest daily Peak Particle Velocity (PPV), Inchgarvie Lodge
Measurement period: July 2012
20
19 Construction PPV
18 Thresholds
17 Daily PPV thresheold
16 = for intermittent
15 construction
14 Daily PPV thresheld
13 = = for continuous
12 construction
E 11
€10
E‘ g Measured VDV
& s W Daily highest PPV
(z-axis)
7
B {n) = Investigation
& " Report Number
5
4 Mote: Vibration data
3 measured inthe vertical axis
2 (z-axis) is presented as this is
1 the highest of the vertical,
lateral and radialvibration
o measured.
(R
B
&
Note: Missing Data due to power loss issues with Vibrock.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Daytime VDV at Inchgarvie Lodge — July 2012

14

13

12

11

VA, ms 175

05

04

0.3

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge

Measurement period: July 2012

Construction VDV
Threshold

Daily daytime VDV
= = threshold for
residential dwellings

0.30

Measured VDV

M Daily daytime VDV
(z-axis)

{n) = Investigation
Report Number

Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
|lateral and radialvibration
measured.

Note: Missing Data due to power loss issues with Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Night-time VDV at Inchgarvie Lodge — July 2012

Measurement period: July 2012

14

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge

13

12

11

Construction VDV
Threshold

Daily nighttime vOW
+ threshold for
residential dwellings

Q
[=4]

o
~1

VIV, ms 175
Q
[=)}

0.4

0.3

Measured VDV

M Daily night time VDV
(z-axis)

{n) = Investigation
Report Number

0.2

Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Note: Missing Data due to power loss issues with Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

PPV at Springfield — May 2012

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: May 2012
20
13 Construction PPV
18 Thresholds
17 Daily PPV threshold
16 —— for intermittent
15 construction
14
Daily PPV threshold
13 = = for centinuous
1z coenstruction
E 11
E 10
E g Measured VDV
& . W Daily highest PPV
7 (z-axis)
{n) = Investigation
& Report Number
5
2 L}
i . = Note: Vibration data
3 measured inthe vertical axis
2 =] (z-axis) is presented as this is
1 E . . the highest of the vertical,
. . “ . . . . . lateral and radialvibration
° T e e g g vk Wk pessured
AN \ X oh AP PA LA RPL A AP AL AP AL P AR} \ \ \ \ AP
S e e e e s
o5 ‘,o o L;b ‘jo“‘ (.;b &
Note: Missing Data: 01/05/12-18/05/12 missingdata dueto power loss issuewith Vibrock.

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Daytime VDV at Springfield — May 2012

14

13

12

11

09

0.8

0.7

VIV, ms 17

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Springfield
Measurement period: May 2012

Construction VDV

Threshold

Daily daytime VDV
= = thresholdfor

residential dwellings

Measured VDV

M Daily daytime VDV
(z-@xis)

(n) = Investigation
Report Number

Note: Vibration data

measured inthe vertical axis
{z-axis) is presented as this is

the highest of the vertical,
lateral and radialvibration

measured.

Note: exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing Data: 01/05/12-18/05/12 missing data due to power loss issuewith Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Springfield — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Springfield
Measurement period: May 2012

14
Construction VDV
13 Threshold
12 R R -
Daily night time VDV
11 = = threshold for
residential dwellings
1
0.9
E 0.8 Measured VDV
W
E o7
a“ W Daily night time VDV
= 06 (z-axis)
0.3 (n) = Investigation
Report Number
0.4
0.3
Note: Vibration data
0.2 measured inthe vertical axis
(z-axis) is presented as thisis
0.1 the highest of the vertical,
o lateral and radialvibration
measured.
W
&
9

Mote: exceedances have been investigated and seem to be due to standalone events as a resultof unknown local interferences. There was no night-time construction activity
within 300m of the receptor which could cause such exceedances. Missing Data: 01,/05/12-18/05/12 missing data due to power loss issue with Vibrock.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Springfield — June 2012

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: June 2012
200
19.0 Construction PPV
18.0 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
15.0 construction
140
Daily PPV threshold
13.0 = = for continuous
12.0 construction
E 110
E 100
E 90 Measured VDV
= o W Daily highest PPV
80 = :
(z-axis)
7.0
o {n) = Investigation
6.0 Report Number
5.0
40 Mote: Vikration data
3.0 measured inthe vertical axis
2.0 (z-axis) is presented as this is
10 the highest of the vertical,
’ lateral and radialvibration
0.0 measured.
'\; ’\ &"\ \\ \'\ \'\ \'\; \'\ -\"\, "\ \'\ \'\, ‘\ '\’\; \’\ \’S \’S
\<5",,,\<5°,,,\° o o Fae \<5° \<§°<,\° \'@9‘ \é“ d" o ® \<5°,\\° \<§‘ Ty ‘5“’%\*‘-"“ @ \@‘“,@ \"5“ o ‘5"%@“%\@ &
‘1"5 c-;) “? 50 ‘1"5 ‘a
Note: exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing Data: 10/06/12 due to downloading issue with Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Springfield — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Springfield
Measurement period: June 2012
1.40
Construction VDV
130 Threshold
1.20 Daily daytime VDV
= = thresholdfor
1.10
residential dwellings
1.00
0590
E 0.80 Measured VDV
E 070
3 a W Daily daytime VDV
Sos0 [2 (z-axis)
0.50 (n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 o measured inthe vertical axis
I I I I I I oo o\ i n 1o oo O [z-axis) is presented as this is
010 = the highest of the vertical,
L T rrrrm
o.co ‘_" "b N measured.
\"\“‘g.\“"("\"\“’\“'\“’\"co\“’ b\"* AR
@,\@@%@ @@@@@@Q\M@@@h@o%@ﬂ@@do%@&@ c?’é"c?’d:}-@“
-~
o F P ‘-? c,\} ‘:’b c,\"
Note: exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing Data: 10/06/12 due to downloading issue with Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Night-time VDV at Springfield — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Springfield
Measurement period: June 2012
1.40
Construction VDV
1.30 Threshold
120 Daily night time VOV
110 — —+ thresholdfor
residential dwellings
1.00
090
E 0.0 Measured VDV
€ ovo
E" M Daily night time VDV
= 0.60 (z-amis)
0.50 a ; {n) = Investigation
w2 LT
mM oy o m = ol Report Number
040 (o m =] e
] ° 98 g
0.30
Note:Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 measured
TN TN Ty NS TG TN Tt T g v -
X g S S S T MANANAAN
N O S A A GG é’ <5° \é" Fofe®
QQ{\Q & NN,&'\{\NNN"L% \')J
Cl ‘:\"’ c," o o
Note: The date given forthe nightdata isthaton which the nightstarted. Exceedances have been investigated and seem to be due to standalone events as a result of
unknown local interferences. There was no night-time construction activity within 300m of the receptor which could cause such exceedances. Missing Data: 10/06/12 due to
downloading issue with Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Springfield — July 2012

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: July 2012
200
190 Construction PPV
18.0 Thresholds
7.0 Daily PPV threshold
16.0 — for intermittent
150 construction
14.0
Daily PPVthreshold
13.0 = = for continuous
120 construction
2z 110
E 100
E 50 Measured VDV
& 50 W Daily highest PPV
’ (z-axis)
7.0
{n) = Investigation
6.0 Report Number
50 ] =+
: = -+ 2
40 =
= m Mote: Vibration data
5.0 ™ . ™~ N measured inthe vertical axis
20 38 e @ 3 R T = e T e n R @A (z-awis) is presented as this is
10 -] S o S o s 2 o © o -] o 2 o 9 © the highest of the vertical,
00 |lateral and radialvibration
A A DA N D Y L A A L e L A L L L L L L L L A L measured.
L e e i e S S e S S e e e e S e S e S e i e S S e O
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Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Daytime VDV at Springfield — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Springfield
Measurement period: July 2012

1.40
Construction VDV
1.30 Threshold
1.20 Daily daytime VDV
110 = = threshold for
’ residential dwellings
1.00
090
g 0.80 Measured VDV
'rn
E n70 . .
E‘- W Daily daytime VDV
S 050 (z-axis)
050 {n) = Investigation
0.40 Report Number
0.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis)is presented as thisis
0.10 the highest of the vertical,
lateral and radialvibration
o.co measured.
Oy
&
=

Note: All exceedances have been investigated and seem to be due to standalone events as a resultof unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Night-time VDV at Springfield — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Springfield
Measurement period: July 2012
1.40
Construction VDV
1.30 Threshold
120 Daily night time VDV
110 — — threshold for
residential dwellings
1.00
0.90
2 020 Measured VDV
£ py0
E" W Daily night time VDV
= 0.60 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented asthisis
0.10 the highest of the vertical,
lateral and radialvibration
o.co measured.
\y
{.‘6\’
o
Mote: The date given forthe night data is that on which the nightstarted. All exceedances have been investigated and seem to be due to standalone events as a result of
unknown local interferences. There was no night-time construction activity within 300m of the receptor which could cause such exceedances. Missing Data: 30,/07/12 missing
data due to an eror downloadingthe dat file.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Tigh-Na-Grian — May 2012

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: May 2012
200
19.0 Construction PPV
18.0 Thresholds
170 Daily PPV threshold
16.0 = for intermittent
15.0 construction
14.0 Daily PPV threshold
13.0 = = for continuous
12.0 construction
% 110
£ 10p =
E" o0 a Measured VDV
& W Daily highest PPV
3.0 .
(z-axis)
7.0
{n) = Investigation
6.0 Report Number
5.0
40
Note: Vibration data
3.0 i i i
[T - meas_uri_&d inthe vertical ?xfs
20 - - {z-axis) is presented as this is
10 = g the highest of the vertical,
lateral and radialvibration
00 -
measured.
N N g g ¢ S W Wk wk W g L
S I @@@@@@ *@@@@
N Go "\ G ‘b ,,‘,b ,,;\r
(..,’b (_,,-.} (.;b g,’\} t.,'b t,,\} c,'b c,’\}
MNote: Exceedances: 01/05,/12 - the exceedance was an isolated event for avery short period of time, unrelated to construction. Missing Data: 07,/05/12 - 09/05,/12, 13/05/12
missing data dueto anissue with the charger.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Tigh-Na-Grian — May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Tigh-Na-Grian
Measurement period: May 2012

1.40

Construction VDV
1.30 Threshold
1.20

Daily daytime VDV
110 = = threshold for
residential dwellings

1.00
0.90
E 0.80 Measured VDV
'm
Eovo
- M Daily daytime VYDV
£ oso (z-axis)
0.50 (n) = Investigation
Report Number
0.40
.30

Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration

measured.
BRGNS \"’\"‘?’ ‘2"\“‘\\""1‘\\"‘2"\“’
N\é’ ‘3’.@? é’@’h\é”é’@? é’.@’ é’\cﬁ’ﬁ;@"’é’\é’é’&é’ 0\9 \‘\S’.&%’é’ é’@ ﬂ@"é’\gﬁ?é’ &
‘-;b c-;’ ‘1"‘" c-,\s ‘-1'3" 5 ‘-5? 5
Note: Missing Data: 07/05,/12- 09/05/12,13/05/12 missing data due to an issuewith the charger.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Tigh-Na-Grian — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV)
Tigh-Na-Grian
Measurement period: May 2012

14 Construction VDV
Threshold
13
12 Daily nighttime VDV
' — = thresholdfor
11 residential dwellings
10
0.9
8 08 Measured VDV
.:‘M
E o7 B Daily night time VDV
E (z-axis)
= 06
0.5 {n) = Investigation
Report Number
0.4
Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.
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Note: The date given forthe nightdata isthaton which the night started. Missing Data: 07/05/12 - 09/05/12, 13/05/12 missing data dueto an issuewith the charger.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Tigh-Na-Grian — June 2012

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: June 2012
200
19.0 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
150 censtruction
14.0 pe Daily PPV threshold
13.0 i A — — for continuous
12.0 = coenstruction
E 110
€ 100
x Measured VDV
E 9.0 I
M Daily highest PPV
80 ] -
a (z-axis)
7.0 = -
m A {n) = Investigation
6.0 Ll Report Number
5.0
40
Note: Vibration data
3.0 measured inthe vertical axis
20 (z-axis) is presented as this is
10 the highest of the vertical,
00 lateral and radialvibration
measured.
B
@ ¥ o '\ \ \ @ '\ ALgrat @\ \ Ll ;,,\
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Mote: Exceedances: All exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction
activity within 300m of the receptor which could cause such exceedances. Missing Data: 06/06/12-30/06/12 missing data dueto power issues with the Vibrock chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Daytime VDV at Tigh-Na-Grian — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Tigh-Na-Grian
Measurement period: June 2012

1.40
Construction VDV
1.30 Threshold
120 Daily daytime vOw
110 = = thresheoldfor
residential dwellings
1.00
0.90
E 0.80 Measured VDV
£ 070 ) )
E‘ W Daily daytime VDV
= 060 (z-axis)
0.50 {n) = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 = measured inthe vertical axis
g g 2 E 2 (z-axis) is presented as this is
010 = ot S the highest of the vertical,
I I I I I lateral and radialvibration
0.00 measured.
o 'vmé»oo«;\-&@@@o@«o—o@ '\«mcn:m'v;»0000«;»000%%%0
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Note: Missing Data: 06/06/12-30/06/12 missing data dueto power issues with the Vibrock chargers.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Tigh-Na-Grian — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV)
Tigh-Na-Grian
Measurement period: June 2012
14 Construction VDV
Threshold
13
13 Daily night time WDV
' — = threshold for
1.1 residential dwellings
1.0
09
s 08 Measured VDV
E o7y B Daily night time VDV
E 06 (z-axis)
05 {n) = Investigation
Report Number
0.4
0.3
Note: Vibration data
0.2 p measured inthe vertical axis
w2 g T. R (z-axis) is presented asthis is
0.1 _S_Q_QJ; 2 the highest of the vertical,
on LE I I | I lateral and radialvibration
B T W P PR T VR, WO VO R, R M R, WU, MR, VO, O A T M R, S, PR, PR G, R W W A measured.
e e e e e g e s e T e T g g e i e s S e
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Mote: The date given forthe nightdata isthaton which the nightstarted. Missing Data: 06,/06/12-30/06,/12 missing data dueto power issues with the Vibrock chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Tigh-Na-Grian — July 2012

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: July 2012
20
19 Construction PPV
Thresholds
18 =
17 5 )
— : Daily PPV threshold
16 - E = for intermittent
15 construction
14 . -
. Daily PPV threshold
13 . = = for continuous
1z construction
TE 11 .
E .
E" 9 . Measured VDV
& . . W Daily highest PPY
7 . (z-axis)
. (n) = Investigation
& . Report Number
5
. |
. Note: Vibration data
3 . measured inthe vertical axis
2 (z-axis) is presented as this is
1 . the highest of the vertical,
2 . lateral and radialvibration
AT T PR TR VO VR, VI VR VR VO VO VRN VO WO, VRN VO VHN, O, VRN WU VI O PR VI VIR VN VR WO W ¥ measured.
T T i A A s A n ST S L,
S O SISO
6"6"&"’0"‘0‘”&’&6\Qq’@'@a"\:“@x‘"@@x '3’*3'\93""{-"{"’»"'\2"‘?'9&@"?“?
& P P g PG
Mote: All exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing data: due to power-loss issues with the Vibrock and chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Tigh-Na-Grian — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Tigh-Na-Grian
Measurement period: July 2012

14
Construction VDV
13 Threshold
12
Daily daytime VDV
11 = = thresholdfor
residential dwellings
1
09
E 08 Measured VDV
.M
£ o7
E“ - MW Daily daytime VDV
[0y ] -
= 06 =0 (z-amis)
= -]
=
[=]
0.5 {n} = Investigation
Report Number
o4
0.3
Note: Vibration data
0.2 measured inthe vertical axis
(z-axis) is presented as this is
01 the highest of the vertical,
lateral and radialvibration
o DD DD DD DD DD DD D measured.
A A A A A A A A A A A A A A A AL A A Al AT AT AT AT AR AN AL AT A A A
R RIS SR A S S S R SIS A AR RS PRSI SRR PRSI
SHFIEELEFES SO NPFPEDF PR DDA DA D
qso P (,,\‘? o "‘50 B ¢_)§ o ¢’§

Note: All exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing data: due to power-loss issues with the Wibrock and chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Night-time VDV at Tigh-Na-Grian — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV)
Tigh-Na-Grian
Measurement period: July 2012
14 Construction VDV
Threshold
1.3
13 Daily night time VOV
' — —+ threshold for
11 residential dwellings
10
0.9
2 08 Measured VDV
E o7 B Daily night time VDV
E (z-amis)
= 06
0.5 {n) = Investigation
Report Number
0.4 ;
= c §
0.3 o g §
bl Note: Vibration data
0.2 measured inthe vertical axis
(z-axis) is presented as this is
01 the highest of the vertical,
00 lateral and radialvibration
’ measured.
N T N T g o e N g e L g Tty L e O U g Ty ey Pty g TR TRy 1
LS e e S e e T Sl S e e e S U e S e S e S e e S e i e )
SO O OO OISO
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Note: The date given forthe nightdata isthaton which the night started. All exceedances have been investigated and seem to be due to standalone events as a result of
unknown local interferences. There was ne night-time construction activity within 300m of the recepter which could cause such exceedances. Missing data: due to power-loss
issues with the Vibrock and chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Newton — May 2012

Measured highest daily Peak Particle Velocity (PPV), Newton
Measurement period: May 2012
200
19.0 Construction PPV
18.0 l Thresholds
170 . Daily PPV threshold
16.0 = for intermittent
15.0 . construction
140 . R
l Daily PPV threshold
13.0 . = = for continuous
12.0 . construction
.% 110 .
£ 100
E" o0 . Measured VDV
& co l W Daily highest PPV
i l (z-axis)
7.0 o
. {n) = Investigation
6.0 l Report Number
5.0 l
40 " .
. Mote: Vibration data
3.0 . measured inthe vertical axis
20 (z-axis) is presented as thisis
-.'. o = T T T T T T = the highest of the vertical,
10 * e (=] L= — B — e — B — B~} (=] ) ) N
00 "M | - EmE mEEmE®E  ________  m Iateralar;d radialvibration
measured.
AV NN G R g Vi
R SR RIR SRR R SR SRR SRR R R R RS SR SR SR GRS R RN
R e I R A ARl A Al A
F o F o
Note: Exceedances: All exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction
activity within 300m of the receptor which could cause such exceedances. Missing Data: 03/05/12-08/05/12,11/05/12-17/05/12,24,/05/12-31/05/12 missing data dueto an
Issue with the Vibrock charger.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Daytime VDV at Newton — May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Newton
Measurement period: May 2012
1.40
Construction VDV
1.30 Threshold
120 Daily daytime VDV
110 = = threshold for
residential dwellings
1.00
0.90
2 080 Measured VDV
T +
E 070 )
- e MW Daily daytime VDV
= 060 (z-axis)
I, ]
050 = & 3 _ -
- = o {n} = Investigation
e Report Number
0.40
0.30
9 ™ ﬂ Note: Vibration data
0.20 e g e measured inthe vertical axis
010 T 2z 2o om [i—a;i_sjrjs pre;e:ted as._thils is
- o & 5 o o o the highest of the vertical,
lateral and radialvibration
measured.
o
MNote: All exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing Data: 03/05/12-08/05/12,11/05/12-17/05/12, 24/05/12-31/05/12 missing data due to an Issue with the
Vibrock charger.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Night-time VDV at Newton — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Newton
Measurement period: May 2012
140
Construction VDV
1.30 Threshold
120 Daily nighttime VOV
110 — —+ thresheld for
residential dwellings
1.00
0.90
2 020 Measured VDV
E 070 o
E‘ W Daily night time VDV
= 060 (z-axis)
0.50 ~ ° {n} = Investigation
* M m 0 Report Number
040 3 oo
0.30
Note: Vibration data
0.20 measured inthe vertical axis
010 mom mom o om (z-axis) is presented as this is
- e o & & & o the highest of the vertical,
E m EEEMN lateral and radialvibration
O'm"u'»"u'vww'\.wwwwwwwwwm'\—'\.w'\-wwmwmwwwww measured,
B o b b o o Y
SRR SR R R R ORI SRR IR S SR R R SR
FEPFIFFELFIFS LTI F DDA DA F D
o o oo -~
o P PP & o P
MNote: The date given forthe nightdata isthaton which the nightstarted. Exceedances: All exceedances have been investigated and seem to be due to standalone events as a
result of unknown local interferences. There was no night-time construction activity within 300m of the receptor which could cause such exceedances. Missing Data:
03/05/12-08/05/12,11/05/12-17/05/12, 24/05/12-31/05/12 missing data due to an Issue with the Vibrock charger.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Newton - July 2012

Measured highest daily Peak Particle Velocity (PPV), Newton
Measurement period: July 2012
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Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Note: Exceedances: The road adjacent to this receptor (4904 is less than 10m away from Vibrock at this location) is frequently used by HGVs and investigation of PPV
exceedances suggests that these exceedances are most probably due to the passing by HGYs. There was no night-time construction activity within 300m of this reeptor which
could cause such exceedances.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Daytime VDV at Newton — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Newton
Measurement period: July 2012

1.40
Construction VDV
1.30 Threshold
1.20
Daily daytime VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 0.80 Measured VDV
€070
- M Daily daytime VDV
= 060 (z-axis)
0.50 {n) = Investigation
Report Number
.40
030 -
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
o.10 the highest of the vertical,
lateral and radialvibration
0.0o measured.
\y
(.‘Q.»
o

Note: Exceedances: The road adjacentto this receptor (A904 is less than 10m away from Vibrock at this location) is frequently used by HGVs and investigation of PPV
exceedances suggests that these exceedances are most probably due to the passing by HGYs. There was no night-time construction activity within 300m of this reeptor which
could cause such exceedances.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Night-time VDV at Newton — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Newton
Measurement period: July 2012

1.40

Construction VDV
1.30 Threshold
1.20

Daily night time VOV
110 — = threshold for
residential dwellings

1.00
0.90
E 0.80 Measured VDV
i
£ n70
E" M Daily night time VDV
= 0.60 (z-amis)
0.50 (n) = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented asthisis
0.10 the highest of the vertical,
0.00 lateral and radialvibration
measured.
AN
& &
o

MNote: The date given forthe nightdata isthaton which the night started Exceedances: The road adjacentto this receptor (4904 is less than 10m away from Vibrock atthis
location) is frequently used by HGVs and investigation of PPV exceedances suggests that these exceedances are most probably due to the passing by HGVs. There was no night-
time construction activity within 300m of this reeptor which could cause such exceedances. Missing Data: 08/07/12 missing data dueto issues downloading data with Vibrock
software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Scotstoun — May 2012

Measurement period: May 2012

Measured highest daily Peak Particle Velocity (PPV), Scotstoun
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Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Mote: Exceedances: All exceedances are unrelated to construction, and most likely duto the traffic from the adjacent road.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Daytime VDV at Scotstoun — May 2012

Measurement period: May 2012

1.40

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Scotstoun

130

1.20

1.00

Construction VDV
Threshold

Daily daytime VDV
= = threshold for
residential dwellings

050

0.80

VIV, ms 175

Measured VDV

MW Daily daytime vDV
(z-axis)

(n) = Investigation
Report Number

0.30
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Note: vibration 0ata
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.
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MNote: Exceedances: All exceedances areunrelated to construction, and most likely due to the traffic from the adjacent road.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
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Night-time VDV at Scotstoun — May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Scotstoun
Measurement period: May 2012
1.40
Construction VDV
1.30 Threshold
120 Daily nighttime VDV
110 = = threshold for
’ residential dwellings
1.00
0.90
g 0.80 Measured VDV
Eo70
- M Daily night time WDV
= 0.60 (z-axis)
0.50 {n) = Investigation
Report Number
0.40
.30
Note: Vibration data
0.20 measured inthe vertical axis
m omp om T T o om T omp omp omp omr om o oW o om M omp omr omp omr omr om om oW om om om e (z-axis) is presented as this is
Olonnnnﬂonﬂnnonoonaa o © o @ @ o @ 0 ©@ @ © © o the highest of the vertical,
E B BB E s EE B EEEEESR E BB EEEE R EEEEE lateral and radialvibration
0.00
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Mote: The date given forthe nightdata isthaton which the night started. Missing Data: 18/05/12 missig data due to issues with downloadingthe data with Vibrock software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



PPV at Scotstoun — June 2012

Measured highest daily Peak Particle Velocity (PPV), Scotstoun
Measurement period: June 2012
150
Construction PPV
140 Thresholds
13.0
Daily PPV threshold
12.0 —— for intermittent
110 construction
100 Daily PPV threshold
= = for continuous
9.0 construction
£ s0
£
g 70 Measured VDV
& . W Daily highest PPV
. (z-axis)
5.0 {n) = Investigation
Report Number
40 - C — — — — — — — — I ———
30 Note: Vibration data
20 measured inthe vertical axis
{z-axis) is presented as this is
10 oo a the highest of the vertical,
n ° e = - lateral and radialvibration
0.0 " measured.
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Mote: Missing Data: 06/06/12-30/06/12 missing data due to issues with the Vibrock downloading software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Daytime VDV at Scotstoun — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Scotstoun

Measurement period: June 2012

1.40
Construction VDV
130 Threshold
120 Daily daytime VDV
— —+ threshold for
110
residential dwellings
1.00
.90
# 0.80 Measured VDV
E 070
E* M Daily daytime VDV
= 0.60 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
T T, [z-axis) is presented as thisis
0.10 E 3 3 2 3 the highest of the vertical,
B I I l l lateral and radialvibration
0.00 measured.
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Mote: Missing Data: 06/06/12-30/06/12 missing data dueto issues with the Vibrock downleading software.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison




Night-time VDV at Scotstoun — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Scotstoun
Measurement period: June 2012

1.40
Construction VDV
150 Threshold
120 Daily night time VYOV
110 — —+ thresholdfor
’ residential dwellings
1.00
090
E 0.80 Measured VDV
E 070
o M Daily night time VDV
= 060 (z-amis)
0.50 {n) = Investigation
Report Number
0.40
0.30
Note:Vibration data
0.20 measured inthe vertical axis
R T S - (z-axis) is presented as this is
ol1o g g g S g the highest of the vertical,
E R ER . lateral and radialvibration
0.00
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MNote: Missing Data: 06/06,/12-30/06,/12 missing data due to issues with the Vibrock downloading software.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



PPV at Scotstoun — July 2012

Measured highest daily Peak Particle Velocity (PPV), Scotstoun
Measurement period: July 2012
20
19 Construction PPV
18 Thresholds
17 Daily PPV threshold
16 —— for intermittent
15 construction
14
Daily PPV threshold
13 = = for continuous
12 construction
% 11
E 10
E g Measured VDV
& . W Daily highest PPV
(z-axis)
7
(n) = Investigation
& Report Number
5
¢ Mote: Vibration data
3 - measured inthe vertical axis
3 - - (z-axis) is presented as this is
1 ﬂ % o T e om o= m m the highest of the vertical,
= = s == s = lateral and radialvibration
o measured.
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Note: Missing Data: 01/07/12-08/07,/12,19/07/12-31/07/12 missing data due to issues with the Vibrock chargers and power loss.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)




Daytime VDV at Scotstoun — July 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Scotstoun
Measurement period: July 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 — = threshold for
’ residential dwellings
1
0.9
£ 0.8 Measured VDV
E o7
E* M Daily daytime VDV
= 06 (z-@xis)
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Report Number
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0.3
Note: Vibration data
0.2 measured inthe vertical axis
T T T ST T T B BT, B (z-axis) is presented asthisis
o1 S 3 5 g g E 3 3 3 g the highest of the vertical,
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N P e T P P N N P PO ) P Iy Pt Py Pk T Py P TR Py
S N A Y
R AR R e A N .t o A A Pt AP S A A
o S o S St
5 il g
Mote: Missing Data: 01/07/12-08/07/12, 19/07/12-31/07/12 missing data due to issues with the Vibrock chargers and power loss.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison



Night-time VDV at Scotstoun — July 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Scotstoun
Measurement period: July 2012
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13 Threshold
12 Daily night time YDV
11 = = threshold for
residential dwellings
1
09
E 0.8 Measured VDV
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£ o7
E" M Daily night time VDV
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Report Number
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Note: Vibration data
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o B BB BB R EEEERm lateral and radialvibration
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MNote: The date given forthe nightdata isthat on which the nightstarted. Missing Data: 01/07/12-08/07/12,19/07/12-31/07 /12 missing data due to issues with the Vibrock
chargers and power loss.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Whinnyhill - May 2012

Measured highest daily Peak Particle Velocity (PPV), Whinnyhill
Measurement period: May 2012
200
19.0 Construction PPV
l Thresholds
18.0 l
17.0 . Daily PPV threshold
16.0 = for intermittent
150 . construction
' |
14.0 .
l Daily PPV threshold
13.0 l = = for centinuous
12.0 . coenstruction
E 110 .
£ 100
3 50 . Measured VDV
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30 B
. (z-axis)
7.0 o
. {n) = Investigation
6.0 . Report Number
5.0 l
4.0 - -
. Note: Vibration data
3.0 . measured inthe vertical axis
20 (z-axis) is presented as this is
10 c. the highest of the vertical,
' f‘. lateral and radialvibration
0.0 measured.
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Mote: exceedances: All exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction
activity within 300m of the receptor which could cause such exceedances. Missing Data: 01/05,/12-09/05/12, 18/05/12-19/05/12 misssing data dueto issues with Vibrock
chargers and power-loss.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Whinnyhill - May 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: May 2012
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Construction VDV
13 Threshold
12 Daily daytime VDV
11 — — - threshold for
’ educational
10 establishments, offices
and similar
09
E 0.8 Measured VDV
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Mote: Vibration data
0.2 & @ o & measured inthe vertical axis
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Mote: Missing Data: 01,/05,/12-08/05/12, 18/05/12-19/05/12 misssing data dueto issues with Vibrock chargers and power-loss.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Whinnyhill - May 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: May 2012
14
Construction VDV
13 Threshold
12 Daily night time VDV
11 = = threshold for
’ educational
10 establishments,
offices and similar
o9
2 0.8 Measured VDV
E 0.7 ) ) )
E‘ M Daily night time VDY
= 06 (z-axis)
0.5 {n) = Investigation
Report Number
o4
0.3
Mote: Vibration data
02 measured inthe vertical axis
- (z-axis) is presented as this is
o1 g the highest of the vertical,
0o n lateral and radialvibration
measured.
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Note: No construction work conducted on Sundays. Missing Data: 01/05/12, 03/05/12-09,/05/12 misssing data due to issues with Vibrock chargers.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



PPV at Whinnyhill — June 2012

Measured highest daily Peak Particle Velocity (PPV), Whinnyhill
Measurement period: June 2012
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Mote: All exceedances have been investigated and seem to be due to standalone events as a resultof unknown local interferences. There was no construction activity within
300m of the receptor which could cause such exceedances. Missing Data: 14/06/12-30/06,/12 missing data due to issue with the Vibrock charge and power loss..

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



Daytime VDV at Whinnyhill — June 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: June 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = threshold for
' educational
10 establishments, offices
and similar
09
E 0.8 Measured VDV
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Report Number
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Note: Vibration data
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Mote: Missing Data: 14/06/12-30/06/12 missing data due to anissuewith the Vibrock charger and power-loss.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Whinnyhill — June 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: June 2012

1.4
Construction VDV
13 Threshold
12 Daily nighttime VDV
11 = = threshold for
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Note: The date given for the nightdata isthaton which the night started. Missing Data: 14/06/12-30/06/12 missing data dueto an issuewith the Vibrock charger and power-
loss.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)



APPENDIX C - VIBROCK CALIBRATION CERTIFICATES

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
Construction)







































