TRANSPOR
SCOTLAND

maenr ot o4 The Scottish Govern

Contractor

Forth Crossing Bridge Constructors

HOCHTIEF Solutions
American Bridge International
DRAGADOS

Morrison Construction

FORTH REPLACEMENT CROSSING

Document title

VIBRATION MONITORING REPORT
NOVEMBER 2011 TO JANUARY 2012

01 07/06/12 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 Initials: MWN

Document number Rev
FRC-P-FCBC-REP-00043 01

This document is intellectual property of FCBC Construction JV. Copying, distribution, usage, and information on contents
of this are forbidden unless explicitly authorized.




Forth Crossing Bridge Constructors

HOCHTIEF Solutions
American Bridge International
DRAGADOS

Morrison Construction

Contents

1. Introduction
2. Monitoring Summary
3. Conclusion

Appendices:

Appendix A: Vibration Assessments of Relevant PCNVs
Appendix B: PPV and VDV Graphs
Appendix C: Certificates of Calibrations of the VIBROKs

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)



Forth Crossing Bridge Constructors

HOCHTIEF Solutions
American Bridge International
DRAGADOS

Morrison Construction

1. 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.

2.2,

2.3.

2.4.

2.5.

Due to the location and sensitivity of vibration monitoring equipment, the
results presented in the graphs included in the appendices of this report do
not represent vibration levels created 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 vibrok causing elevated

vibration levels.

According to the BS5228-2 (2009) there is hardly any documented proof of
actual damage to structures or their finishes 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.lt 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.

The works carried out in each construction area as well as vibration
assessments of the works are summarised in Appendix A.

Due to the distance between the works and the receptors and the methods of

working renders the risk of damage to structures or nuisance to the residents
due to vibration is highly unlikely.

The number of exceedances during construction are shown in Table 1 below.

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
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Table 1- Exceedances of thresholds set out in the COCP
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2.6.

2.7.

2.8.

2.9.

2.10.

2.11.
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Peak Particle Velocity (PPV) - 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).

The Peak Particle Velocity is the maximum 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 10mms-1

for intermittent construction (i.e. blasting).

These thresholds are set to protect against building damage. During the
monitoring period, there was no construction activities taking place that could
cause levels of PPV vibration that would trigger an ‘event’; i.e. give a PPV
reading on any of the vibroks.

Vibration Dose Value (VDV) - 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™"°

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.

In addition, detailed investigation of exceedances (i.e. review of PPV levels
over 30 seconds periods) showed that all the exceedances are isolated
events that occurred due to activities other than construction and adjacent to
the transducer. Below is an example of one of such investigations which is
an exceedance of 104 mm.s™ occurred on 23/11/11. As can be seen this

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
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was a single isolated event which seems to be due to sources other than

construction activities.

Calibrate by: SEF 12
Ev 011 | | | «
Cont I & Tirne Date

Ewvent 104mmde 1235230 2341141

Hour 1 J28mmds | O75410 0 2311111
Howr 2 | .275mmds = 08:3410 2311711
Hour 3 | 400mmds | 03:25:10 | 23111
Hour 4 | 428mmds | 10:34:50 0 23111
Howr 5 | 175mmdz = 171:00:10 | 231141
Howr & | BOOmmds | 12:35:00 0 2311411
Howr 7 104mmdz 135230 2341191
Hour 8 | 475mmds | 143510 | 231111

Howr 3 | 325mmds = 15:05:30 23;"11!‘1lj
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2.12. Within the Appendix A, there are short gaps of missing data in the PPV and
VDV graphs. These are mainly due to:

e  short power cuts causing the Vibrocks to turn off and not turning back on
when the power supply is restored; or

e  Vibrocks being sent back to the head office for emergency maintenance
as the data could not be downloaded.
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3. Conclusion

3.1, Due to the distance between the works and the above receptors and the
method of working renders the risk of damage to structures or nuisance to

the residents due to vibration is highly unlikely.

3.2. Due to the location and sensitivity of vibration monitoring equipment, the
results presented in the graphs included in the appendices of this report do
not represent vibration levels created 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 vibrok causing elevated

vibration levels.

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

Relevant PCNV Relevant
No. Date

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

Significant levels of vibration are not anticipated. A risk
assessment has gauged the risk of vibration impacts to be
negligible based on the available historic evidence
(presented below) that the vibration levels are expected to
be very low.

Only the cable percussive methods are likely to generate
any perceptible vibration. The closest property to this
investigation technique is Tigh-na-Grian which is

Marine- approximately 182m away.

based
Geotechnical

Dec 11 to
Jan 12

Marine drilling of exploratory boreholes and recovery of
soil and geological samples Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
4 indicate that the PPV vibration levels reduce to less than
1.8 mm/s at 6m from the activity of driving a casing into a
variety of materials. No historic data exists for 182m but the
vibration levels based on the historic data out to 6m show
that vibration levels are likely to be very low at 182m and
therefore the impact is negligible.

PCNV0002

Additional attended vibration monitoring will be undertaken
should complaints arise and the works managed to a
practical minimum duration to reduce any exposure.

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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Butlaw Fisheries
Releva'i\lnot PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
Removal of vegetation to allow construction of the significant levels of off-site vibration. Machines, such as the
Site 9 - h . stump grinder, chipper or mulcher, will
PCNV0004 Nov 11 to Clearance permanent works. This involved cutting, mulching, only be used at distances of greater than 40m from the
Dec 11 chipping and removing timber from site. Clearing top soil y stances ot greate .
Works L - . receptors. The soil stripping activities will be undertaken at
and storing in designated locations. . L .
the closest distances to sensitive receptors using plant that
is most likely to generate groundborne vibration; this sub-
phase of works has the greatest potential to cause off-site
vibration.
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks — Soil Strip/Creation of Noise The equipment to be used in these activities do not
PCNV0007 Dec11to | South 2 Bunds_/ Formation qf Acqess Tra_cks/ SUD’s Ponds genergtepappreciable levels of vibration and therefore no
Jan 12 Works 3. Drainage — Echline Field Drainage/SUD’s assessment has been undertaken
Ponds/Temporary Earthworks Drainage/SUD’s Ponds )
Outfalls
4. Roadwork’s — Access Tracks
- 1. Fencing — Permanent LMA and temporary fencing for
Drilling . R . . :
works for envnronmenta_l mitigation, commitments and site security. _ o
2. BP Protection Works — Access Points, Concrete There are no predicted vibration impacts from the proposed
PCNV0018 Nov 11 Beamer . . .
Rock Protection Slgb and Fencmg. ' techniques.
. 3. Early Planting — Echline Strip to be ploughed and
excavation . . . ;
rotivated in preparation for tree planting by hand.

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

Relevant PCNV Relevant

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

Significant levels of vibration are not anticipated. A risk
assessment has gauged the risk of vibration impacts to be
negligible based on the available historic evidence
(presented below) that the vibration levels are expected to
be very low.

Only the cable percussive methods are likely to generate
any perceptible vibration. The closest property to this
investigation technique is Tigh-na-Grian which is
approximately 182m away.

Marine-
based
Geotechnical

Dec 11 to
Jan 12

Marine drilling of exploratory boreholes and recovery of

PCNV0002 . -
soil and geological samples

Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
4 indicate that the PPV vibration levels reduce to less than
1.8 mm/s at 6m from the activity of driving a casing into a
variety of materials. No historic data exists for 182m but the
vibration levels based on the historic data out to 6m show
that vibration levels are likely to be very low at 182m and

therefore the impact is negligible.

Additional attended vibration monitoring will be undertaken
should complaints arise and the works managed to a
practical minimum duration to reduce any exposure.

Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
significant levels of off-site vibration. Machines, such as the
stump grinder, chipper or mulcher, will

only be used at distances of greater than 40m from the
receptors. The soil stripping activities will be undertaken at

Removal of vegetation to allow construction of the
permanent works. This involved cutting, mulching,
chipping and removing timber from site. Clearing top soil
and storing in designated locations.

Site
Clearance
Works

Nov 11 to

PCNV0004 Dec 11

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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Barracks West
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
the closest distances to sensitive receptors using plant that
is most likely to generate groundborne vibration; this sub-
phase of works has the greatest potential to cause off-site
vibration.
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks — Soil Strip/Creation of Nojse The equipment to be used in these activities do not
PCNV0007 Dec11to | South 2 Bunds_/Formanon qf Acqess Tra_cks/SUD s Ponds generate appreciable levels of vibration and therefore no
Jan 12 Works 3. Drainage — Echline Field Drainage/SUD’s assessment has been undertaken
Ponds/Temporary Earthworks Drainage/SUD’s Ponds )
Oultfalls
4. Roadwork’s — Access Tracks
Drilling
works for 1. Construction of drilling platform There are no predicted vibration impacts from the proposed
PCNV0018 Nov 11 Beamer R .
Rock 2. Drilling works techniques.
excavation
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)
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Barracks East

Relevant PCNV Relevant

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

Significant levels of vibration are not anticipated. A risk
assessment has gauged the risk of vibration impacts to be
negligible based on the available historic evidence
(presented below) that the vibration levels are expected to
be very low. Only the cable percussive methods are likely
to generate any perceptible vibration. The closest property
to this investigation technique is Tigh-na-Grian which is
approximately 182m away.
Dec 11 to gﬂfsrgl‘e' Marine drilling of exploratory boreholes and recovery of Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
Jan 12 Geotechnical soil and geological samples 4 indicate that the PPV vibration levels reduce to less than
1.8 mm/s at 6m from the activity of driving a casing into a
variety of materials. No historic data exists for 182m but the
vibration levels based on the historic data out to 6m show
that vibration levels are likely to be very low at 182m and
therefore the impact is negligible. Additional attended
vibration monitoring will be undertaken should complaints
arise and the works managed to a practical minimum
duration to reduce any exposure.

PCNV0002

Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
. Removal of vegetation to allow construction of the significant levels of off-site vibration. Machines, such as the
Site - h . . X h
Nov 11 to permanent works. This involved cutting, mulching, stump grinder, chipper or mulcher, willonly be used at
Clearance Lo L . . . . .
Dec 11 W chipping and removing timber from site. Clearing top soil | distances of greater than 40m from the receptors. The soll
orks o : . = I, .
and storing in designated locations. stripping activities will be undertaken at the closest
distances to sensitive receptors using plant that is most
likely to generate groundborne vibration; this sub-phase of
works has the greatest potential to cause off-site vibration.

PCNV0004

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)
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Barracks East
Releva'i\lnot PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks — Soil Strip/Creation of Noise The equipment to be used in these activities do not
PCNV0007 Dec 1110 | South 2 Bunds/Formation of Access Tracks/SUD's Ponds genergtepappreciable levels of vibration and therefore no
Jan 12 Works 3. Drainage — Echline Field Drainage/SUD’s assessment has been undertaken
Ponds/Temporary Earthworks Drainage/SUD’s Ponds ’
Outfalls
4. Roadwork’s — Access Tracks
Nearest property to the works is Inchgarvie House which is
39m from foundation S8. All other works are in excess of
1.S7 Foundation —Construction of Working Platform at S7 | 50m for the works. The highest levels of vibration are likely
Main as well as Construction of S7 foundation to be generated by the vibratory roller during the hard-
Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 Jan 12 Bri 9 S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
ridge 3. N2 Foundation —Construction of Working Platform t ill not ted iable levels of vibration levels d
Works . oundation —Construction of Working Platform to will not generated appreciable levels of vibration levels due
N2 as well as Construction of N2 foundation including to the distance from the closest receptor. Equipment to be
drilling shot holes for blasting. used in all other activities do not generate appreciable
levels of vibration and therefore no assessment has been
undertaken.
- 1. Fencing — Permanent LMA and temporary fencing for
Drilling . PSR . . .
works for enwronmenta} mitigation, commltmerjts and site security. ' . o
2. BP Protection Works — Access Points, Concrete There are no predicted vibration impacts from the proposed
PCNV0018 Nov 11 Beamer . . .
Rock Protection Sla}b and Ferjcmg. ' techniques.
. 3. Early Planting — Echline Strip to be ploughed and
excavation . . . -
rotivated in preparation for tree planting by hand.

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

Relevant PCNV Relevant

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

Significant levels of vibration are not anticipated. A risk
assessment has gauged the risk of vibration impacts to be
negligible based on the available historic evidence
(presented below) that the vibration levels are expected to
be very low. Only the cable percussive methods are likely
to generate any perceptible vibration. The closest property
to this investigation technique is Tigh-na-Grian which is
approximately 182m away.
Marine-

PoNvoo02 | PSS 1110 | based

Geotechnical

Marine drilling of exploratory boreholes and recovery of

i - Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
soil and geological samples

4 indicate that the PPV vibration levels reduce to less than
1.8 mm/s at 6m from the activity of driving a casing into a
variety of materials. No historic data exists for 182m but the
vibration levels based on the historic data out to 6m show
that vibration levels are likely to be very low at 182m and
therefore the impact is negligible. Additional attended
vibration monitoring will be undertaken should complaints
arise and the works managed to a practical minimum
duration to reduce any exposure.

Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
significant levels of off-site vibration. Machines, such as the
stump grinder, chipper or mulcher, will only be used at
distances of greater than 40m from the receptors. The soil
stripping activities will be undertaken at the closest
distances to sensitive receptors using plant that is most
likely to generate groundborne vibration; this sub-phase of
works has the greatest potential to cause off-site vibration.

Removal of vegetation to allow construction of the
permanent works. This involved cutting, mulching,
chipping and removing timber from site. Clearing top soil
and storing in designated locations.

Site
Clearance
Works

Nov 11 to

PCNV0004 Dec 11

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
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Establish . . ) . .
PCNV0005 Dec 11 Site (SDtg?:;ructlon of site offices, welfare accommodation, site The predicted vibration levels are below the 5mm/s
CGompound car a’rkin and installation of utility supplies threshold set out in the CoCP.
at Ferrytoll P 9 y SUpplies.
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks — Soil Strip/Creation of Noise The equipment to be used in these activities do not
PCNV0007 ch 11to | South 2 Bunds/Formatlon O.f Aceess Tra'cks/SUD s’Ponds generate appreciable levels of vibration and therefore no
an12 Works 3. Drainage — Echline Field Drainage/SUD’s ment has been undertaken
Ponds/Temporary Earthworks Drainage/SUD’s Ponds assessment has )
Outfalls
4. Roadwork’s — Access Tracks
1. Fencing — Permanent LMA and temporary fencing for
environmenta] mitigation, commitmerjts and site security. The equipment to be used in these activities do not
PCNV0008 ch 11to | South 1 2.BP Ffrotectnon Works —'Access Points, Concrete generate appreciable levels of vibration and therefore no
an 12 Works Protection Slab and Fencing. assessment has been undertaken
3. Early Planting — Echline Strip to be ploughed and ’
rotivated in preparation for tree planting by hand.
Nearest property to the works is Inchgarvie House which is
39m from foundation S8. All other works are in excess of
1.S7 Foundation —Construction of Working Platform at S7 | 50m for the works. The highest levels of vibration are likely
Main as well as Conetruction of S? foundation' to be generated by the vibratqry roller during the hard-
Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 Jan 12 Bridge S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
Works 3. N2 Foundation —Construction of Working Platform to will not generated appreciable levels of vibration levels due
N2 as well as Construction of N2 foundation including to the distance from the closest receptor. Equipment to be
drilling shot holes for blasting. used in all other activities do not generate appreciable
levels of vibration and therefore no assessment has been
undertaken.

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

Relevant PCNV Relevant
No. Date

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

Significant levels of vibration are not anticipated. A risk
assessment has gauged the risk of vibration impacts to be
negligible based on the available historic evidence
(presented below) that the vibration levels are expected to
be very low. Only the cable percussive methods are likely
to generate any perceptible vibration. The closest property
to this investigation technique is Tigh-na-Grian which is
approximately 182m away.
Marine-

PoNvoo02 | PSS 1110 | based

Geotechnical

Marine drilling of exploratory boreholes and recovery of

i - Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
soil and geological samples

4 indicate that the PPV vibration levels reduce to less than
1.8 mm/s at 6m from the activity of driving a casing into a
variety of materials. No historic data exists for 182m but the
vibration levels based on the historic data out to 6m show
that vibration levels are likely to be very low at 182m and
therefore the impact is negligible. Additional attended
vibration monitoring will be undertaken should complaints
arise and the works managed to a practical minimum
duration to reduce any exposure.

Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
significant levels of off-site vibration. Machines, such as the
stump grinder, chipper or mulcher, will only be used at
distances of greater than 40m from the receptors. The soil
stripping activities will be undertaken at the closest
distances to sensitive receptors using plant that is most
likely to generate groundborne vibration; this sub-phase of
works has the greatest potential to cause off-site vibration.

Removal of vegetation to allow construction of the
permanent works. This involved cutting, mulching,
chipping and removing timber from site. Clearing top soil
and storing in designated locations.

Site
Clearance
Works

Nov 11 to

PCNV0004 Dec 11

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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Linn Mill
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Establish . . ) . .
PCNV0005 Dec 11 Site (SDtg?:;ructlon of site offices, welfare accommodation, site The predicted vibration levels are below the 5mm/s
CGompound car a’rkin and installation of utility supplies threshold set out in the CoCP.
at Ferrytoll P 9 y SUpplies.
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks — Soil Strip/Creation of Noise The equipment to be used in these activities do not
PCNV0007 ch 11to | South 2 Bunds/Formatlon O.f Acqess Tra'cks/SUD s’Ponds generate appreciable levels of vibration and therefore no
an12 Works 3. Drainage — Echline Field Drainage/SUD’s ment has been undertaken
Ponds/Temporary Earthworks Drainage/SUD’s Ponds assessment has )
Outfalls
4. Roadwork’s — Access Tracks
1. Fencing — Permanent LMA and temporary fencing for
environmenta] mitigation, commitmerjts and site security. The equipment to be used in these activities do not
PCNV0008 ch 11to | South 1 2.BP Ffrotectnon Works —'Access Points, Concrete generate appreciable levels of vibration and therefore no
an 12 Works Protection Slab and Fencing. assessment has been undertaken
3. Early Planting — Echline Strip to be ploughed and ’
rotivated in preparation for tree planting by hand.
Nearest property to the works is Inchgarvie House which is
39m from foundation S8. All other works are in excess of
1.S7 Foundation —Construction of Working Platform at S7 foo[)nefg;gg;:gék&/ Iﬁ:ﬂgg‘fgg%ﬁ; g{l\r/ilrl:éattr:%nhzr%_hkely
Main as well as Coqstrucnon of S7. foundatlon_ standing preparation. Hydraulic rock breakers which would
. 2. S8 Foundation —Construction of Working Platform at . .
PCNV0011 Jan 12 Crossing- S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
Bridge 3. N2 Foundation —Construction of Working Platform to will not generated appreciable levels of vibration levels due
Works N.2 as well as Construction of N2 foundation including to the distance from the closest receptor. Equipment to be
drilling shot holes for blasting used in all other activities do not generate appreciable
) levels of vibration and therefore no assessment has been
undertaken.
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Linn Mill

Releva'i\lnot PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Placing
Safety
Barrier along | 1. Setting Up and removal of Traffic Management and The equipment to be used in these activities do not
PCNV0013 Dec 12 the E/B placing safety barrier along the eastbound verge of A904 | generate appreciable levels of vibration and therefore no
verge of at Echline. assessment has been undertaken.
A904 at
Echline
Clufflat Brae
Releva'\\ln; PCNV Retlg\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
. Removal of vegetation to allow construction of the significant levels of off-site vibration. Machines, such as the
Site L h . . X h
Nov 11 to permanent works. This involved cutting, mulching, stump grinder, chipper or mulcher, willonly be used at
PCNV0004 Clearance I I . . . X .
Dec 11 chipping and removing timber from site. Clearing top soil | distances of greater than 40m from the receptors. The soil
Works L : ; L N, .
and storing in designated locations. stripping activities will be undertaken at the closest
distances to sensitive receptors using plant that is most
likely to generate groundborne vibration; this sub-phase of
works has the greatest potential to cause off-site vibration.
Establish
Site Construction of site offices, welfare accommodation, site . I
PCNV0005 Dec 11 Compound stores, The predicted vnbratlon levels are below the 5mm/s
. . . - . threshold set out in the CoCP.
at Ferrytoll car parking and installation of utility supplies.
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Clufflat Brae
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks -~ Soil Strip/Creation of Nojse The equipment to be used in these activities do not
PCNV0007 Dec11to | South 2 Bunds_/Formanon O.f Aceess Tra_cks/SUD s Ponds generate appreciable levels of vibration and therefore no
Jan 12 Works 3. Drainage — Echline Field Drainage/SUD’s assessment has been undertaken
Ponds/Temporary Earthworks Drainage/SUD’s Ponds ’
Outfalls
4. Roadwork’s — Access Tracks
1. Fencing — Permanent LMA and temporary fencing for
environmenta_l mitigation, commitmerjts and site security. The equipment to be used in these activities do not
PCNV0008 Dec 1110 | South 1 2.BP Erotectlon Works —_Access Points, Concrete generate appreciable levels of vibration and therefore no
Jan 12 Works Protection Slab and Fencing. assessment has been undertaken
3. Early Planting — Echline Strip to be ploughed and )
rotivated in preparation for tree planting by hand.
Nearest property to the works is Inchgarvie House which is
39m from foundation S8. All other works are in excess of
1.S7 Foundation —Construction of Working Platform at S7 | 50m for the works. The highest levels of vibration are likely
Main as well as Conetruction of S7_ foundation_ to be generated by the vibrato_ry roller during the hard-
Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 Jan 12 Bri S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
ridge . . . ; . o
Works 3. N2 Foundation —Conetructlon of Worklng E’Iatform to will not generated appreciable levels of vnbratlpn levels due
N2 as well as Construction of N2 foundation including to the distance from the closest receptor. Equipment to be
drilling shot holes for blasting. used in all other activities do not generate appreciable
levels of vibration and therefore no assessment has been
undertaken.
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Springfield
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
R | of tation to all tructi fth significant levels of off-site vibration. Machines, such as the
v 1110 | 8 | e e oo olong, | Smp gider,cpperor mulher, i
PCNV0004 Dec 11 \(l)vlearance chipping and removing timber from site. Clearing top soil only be used at dllstan.ces. of gre.a.ttlar thap 40m from the
orks L - . receptors. The soil stripping activities will be undertaken at
and storing in designated locations. . L .
the closest distances to sensitive receptors using plant that
is most likely to generate groundborne vibration; this sub-
phase of works has the greatest potential to cause off-site
vibration.
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks — Soil Strip/Creation of Noise
Dec 1110 | South 2 Bunds/Formation of Access Tracks/SUD’s Ponds The equipment to be used in these activities do not
PCNV0007 Jan 12 Works 3. Drainage — Echline Field Drainage/SUD’s generate appreciable levels of vibration and therefore no
Ponds/Temporary Earthworks Drainage/SUD’s Ponds assessment has been undertaken.
Oultfalls
4. Roadwork’s — Access Tracks
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2.BP Rrotection Works —_Access Points, Concrete The equipment to be used in these activities do not
PCNV0008 Dec 11 to | South 1 Protection Slab and Fencing. generate appreciable levels of vibration and therefore no
Jan 12 Works 3. Early Planting — Echline Strip to be ploughed and assessment has been undertaken
rotivated in preparation for tree planting by hand. )
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Springfield
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Nearest property to the works is Inchgarvie House which is
39m from foundation S8. All other works are in excess of
1.S7 Foundation —Construction of Working Platform at S7 | 50m for the works. The highest levels of vibration are likely
Main as well as Conetruction of S7_ foundation_ to be generated by the vibrato_ry roller during the hard-
Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 Jan 12 Bri S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
ridge 3 N2 F o . . ! . 7
Works . oundation Conetructlon of Worklng F"Iatform to will not generated appreciable levels of vnbratlpn levels due
N2 as well as Construction of N2 foundation including to the distance from the closest receptor. Equipment to be
drilling shot holes for blasting. used in all other activities do not generate appreciable
levels of vibration and therefore no assessment has been
undertaken.
Placing
Safety
Barrier along | 1. Setting Up and removal of Traffic Management and The equipment to be used in these activities do not
PCNV0013 Dec 12 the E/B placing safety barrier along the eastbound verge of A904 | generate appreciable levels of vibration and therefore no
verge of at Echline. assessment has been undertaken.
A904 at
Echline
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Echline
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
Removal of vegetation to allow construction of the significant levels of off-site vibration. Machines, such as the
Site - h . stump grinder, chipper or mulcher, will
PCNV0004 Nov 11 to Clearance permanent works. This involved cuiting, mulching, only be used at distances of greater than 40m from the
Dec 11 W chipping and removing timber from site. Clearing top soil R o .
orks L - . receptors. The soil stripping activities will be undertaken at
and storing in designated locations. . L .
the closest distances to sensitive receptors using plant that
is most likely to generate groundborne vibration; this sub-
phase of works has the greatest potential to cause off-site
vibration.
Establish Construction of site offices, welfare accommodation, site
Site ’ ’ The predicted vibration levels are below the 5mm/s
PCNV0005 Dec 11 Compound stores, threshold set out in the CoCP
car parking and installation of utility supplies. ’
at Ferrytoll
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
2. Earthworks -~ Soil Strip/Creation of Noise The equipment to be used in these activities do not
PCNV0007 Dec11to | South 2 Bunds_/Formanon qf Acqess Tra_cks/SUD’s Ponds generate appreciable levels of vibration and therefore no
Jan 12 Works 3. Drainage — Echline Field Drainage/SUD’s assessment has been undertaken
Ponds/Temporary Earthworks Drainage/SUD’s Ponds ’
Outfalls
4. Roadwork’s — Access Tracks
1. Fencing — Permanent LMA and temporary fencing for
environmental mitigation, commitments and site security.
Dec 11 to | South 1 2. BP Protection Works — Access Points, Concrete The equipment to be used in these activities do not
PCNV0008 Jan 12 Works Protection Slab and Fencing. generate appreciable levels of vibration and therefore no
3. Early Planting — Echline Strip to be ploughed and assessment has been undertaken.
rotivated in preparation for tree planting by hand.
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Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Nearest property to the works is Inchgarvie House which is
39m from foundation S8. All other works are in excess of
1.S7 Foundation —Construction of Working Platform at S7 | 50m for the works. The highest levels of vibration are likely
Main as well as _Constructior_w of S7 foundation2. S8 Foundation | to be generated by the vibrato_ry roller during the hard-
Crossing- —Construction of Working Platform at S8 as well as standing preparation. Hydraulic rock breakers which would
PCNVO0011 Jan 12 Bri Construction of S8 foundation3. N2 Foundation — typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
ridge C . h ! . 7
Works onstruction of Working Pletform to N2 as'vyell as will not generated appreciable levels of vnbratlpn levels due
Construction of N2 foundation including drilling shot holes | to the distance from the closest receptor. Equipment to be
for blasting. used in all other activities do not generate appreciable
levels of vibration and therefore no assessment has been
undertaken.
Placing
Safety
Barrier along | 1. Setting Up and removal of Traffic Management and The equipment to be used in these activities do not
PCNV0013 Dec 12 the E/B placing safety barrier along the eastbound verge of A904 | generate appreciable levels of vibration and therefore no
verge of at Echline. assessment has been undertaken.
A904 at
Echline
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Dundas Home Farm
Releva'i\ln;-PCNV Rell;aa\tl:nt PCNV Name | Particulars of works to be carried out Vibration Assessment
Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
Removal of vegetation to allow construction of the significant levels of off-site vibration. Machines, such as the
Site - h . stump grinder, chipper or mulcher, will
PCNV0004 Nov 11 to Clearance permanent works. This involved cuiting, mulching, only be used at distances of greater than 40m from the
Dec 11 W chipping and removing timber from site. Clearing top soil R o .
orks L - . receptors. The soil stripping activities will be undertaken at
and storing in designated locations. . L .
the closest distances to sensitive receptors using plant that
is most likely to generate groundborne vibration; this sub-
phase of works has the greatest potential to cause off-site
vibration.
Establish Construction of site offices, welfare accommodation, site
Site ’ ’ The predicted vibration levels are below the 5mm/s
PCNV0005 Dec 11 Compound stores, threshold set out in the CoCP
car parking and installation of utility supplies. ’
at Ferrytoll
1. Fencing — Permanent LMA and temporary fencing for
environmenta_l mitigation, commitmerjts and site security. The equipment to be used in these activities do not
PCNV0008 Dec 1110 | South 1 2.BP Eroteotlon Works —_Access Points, Concrete generate appreciable levels of vibration and therefore no
Jan 12 Works Protection Slab and Fencing. assessment has been undertaken
3. Early Planting — Echline Strip to be ploughed and )
rotivated in preparation for tree planting by hand.
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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Tigh-ni Grian

Relevant PCNV Relevant
No. Date

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

Significant levels of vibration are not anticipated. A risk
assessment has gauged the risk of vibration impacts to be
negligible based on the available historic evidence
(presented below) that the vibration levels are expected to
be very low. Only the cable percussive methods are likely
to generate any perceptible vibration. The closest property
to this investigation technique is Tigh-na-Grian which is
approximately 182m away.
Marine-

PoNvoo02 | PSS 1110 | based

Geotechnical

Marine drilling of exploratory boreholes and recovery of

i - Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
soil and geological samples

4 indicate that the PPV vibration levels reduce to less than
1.8 mm/s at 6m from the activity of driving a casing into a
variety of materials. No historic data exists for 182m but the
vibration levels based on the historic data out to 6m show
that vibration levels are likely to be very low at 182m and
therefore the impact is negligible. Additional attended
vibration monitoring will be undertaken should complaints
arise and the works managed to a practical minimum
duration to reduce any exposure.

Significant levels of vibration are not anticipated at the
receptor locations for the majority of the operations. Hand-
held machines such as chainsaws will not generate
significant levels of off-site vibration. Machines, such as the
stump grinder, chipper or mulcher, will only be used at
distances of greater than 40m from the receptors. The soil
stripping activities will be undertaken at the closest
distances to sensitive receptors using plant that is most
likely to generate groundborne vibration; this sub-phase of
works has the greatest potential to cause off-site vibration.

Removal of vegetation to allow construction of the
permanent works. This involved cutting, mulching,
chipping and removing timber from site. Clearing top soil
and storing in designated locations.

Site
Clearance
Works

Nov 11 to

PCNV0004 Dec 11

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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Tigh-ni Grian
Releva'i\ln;-PCNV Rell;aa\tl: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 Jan 12 North 1 Filling; Removal of Blasted Rock; Soil Mixing; Piled generate appreciable levels of vibration, also the distances
Works Embankment; Sewer Diversions; Working Platform; to the closest occupied receptors are over 300m so
Ground Improvement. therefore no assessment has been undertaken.
Nearest property to the works is Inchgarvie House which is
39m from foundation S8. All other works are in excess of
1.S7 Foundation —Construction of Working Platform at S7 | 50m for the works. The highest levels of vibration are likely
Main as well as Conetruction of S? foundation' to be generated by the vibratqry roller during the hard-
Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 Jan 12 Bridge S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
Works 3. N2 Foundation —Construction of Working Platform to will not generated appreciable levels of vibration levels due
N2 as well as Construction of N2 foundation including to the distance from the closest receptor. Equipment to be
drilling shot holes for blasting. used in all other activities do not generate appreciable
levels of vibration and therefore no assessment has been
undertaken.
Drill 1. Fencing — Permanent LMA and temporary fencing for
rilling . R . . :
works for envnronmenta_l mitigation, commitments and site security. _ o
PCNV0018 Nov 11 Beamer 2.BP Erotectlon Works —_Access Points, Concrete There are no predicted V|brat|en impacts from the proposed
Rock Protection Sle_lb and Fer)cmg. _ techniques.
. 3. Early Planting — Echline Strip to be ploughed and
excavation : . : -
rotivated in preparation for tree planting by hand.
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APPENDIX B — VIBRATION GRAPHS
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PPV at 5 Lin Mill - November 2011

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill
Measurement period: November 2011
21
20 Construction PPV
15 Thresholds
18 Daily PPV threshold
17 for intermittent
16 construction
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14 Daily PPV threshold
= = for continuous
13 construction
‘E 1z
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E
E’-‘ 1o Measured VDV
g M Daily highest PPV
B (z-axis)
T [n] = Investigation
& Report Mumber
5
4 e
Mote: only vibration data
3 measured in the vertical axis
2 |z-axis) is presented in this
1 highest of the vertical, lateral
o and radial vibration measured.
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Note: Daily PFV lavels rapresent the highest single event value over 8 24 hour peniod: this 24 howr period hiss been tsken to run from 7sm. Suncay dets hsve not been included as no construction works have bean
conducted during these hours. Dsts is missing for the pefiod 04/14/11 to 20/11/11
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Daytime VDV at 5 Lin Mill - November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: November 2011
1
Construction VDV
08 Threshold
Daily daytime WDV
0.8 = = threshold for
residential dwellings
0.7
0.6
= Measured VDV
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Eos ) .
= M Daily daytime WDW
g [z-3xis)
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[n} = Investigation
03 Report Number
0.2
Mote: Only vibration data
measured in the vertical axis
.1 {z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
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Note: Sunday data have not bezn included as no construction works hawe been conducted during these hours. Data is missing for the period 04//41/11 to 20/21/41
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Night-time VDV at 5 Lin Mill - November 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: November 2011

Construction VDV
Threshold

0.9

Daily night time vDw
0.8 = = threshold for
residential dwellings

0.7

0.6
L Measured VDV
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= M Daily night time VDV
g [z-axis)

0.4

[n} = Investigation
0.3 Report Number

Mote: Only vibration data
measured in the vertical axis
0.1 |z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measurad.
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Note: The date given for the night dats is that on which the night started. Sundey data have not been indwded 25 no construction works have been conduct=d during thess hours.
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PPV at 5 Lin Mill - December 2011

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill
Measurement period: December 2011

35
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= = for continuous
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Note: Daily PRV levels represent the highest single ewvent value over a Z4hr periog: this 24nr period has been tken to run from 7am. Sunday data have not been incluced as no Construction works have been conducted
during these hours. No construction work was conducted over the Christmas pericd (24702711 to 09/04/12).
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Daytime VDV at 5 Lin Mill - December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: December 2011
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Night-time VDV at 5 Lin Mill - December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: December 2011

Construction VDV

o8 Threshaold

Daily night time WDV
0.8 = = threshald for
residential dwellings

0.7

0.6
"_.‘ Measured VDV
]
Eos o
= W Daily night time VDV
9 [z-axis)

04

[n} = Investizgation
03 Report Mumber
0.2

Mote: only vibration data
measured in the vertical axis
0.1 |z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.
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Mote: The date given for the might data is that on which the night started. Sunday dats have not been inchsded as no construction works have besn conductsd during thess hours. Mo construction work was conducted

over the Christmas period (24,1211 to 03/01/12).

=)

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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PPV at 5 Lin Mill - January 2012

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

35
Cconstruction PPV
Thresholds
30 .
Daily PPV threshold
— forintermittent
construction
25
Daily PPV threshold
= = for continuous
construction
T 20
E
E
a" Measured VDV
& 15 M Daily highast PPV
[z-axis)
(n} = Investigation
10 Report Mumber
Mote: Only vibration data
3 measurad in the vertical axis
|z-axis) is presented in this
highest of the vertical, |ateral
o and radial vikration measured.
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Mote: Daily PRV levels represent the highest single ewent valse over 8 24hr period: this 24hr pericd has been taken to run from 7am. Sunday data hase not been included a5 po constrsction works have besn conducted
during these howrs. Ne construction work was conducted over the Christmas period [24,/12,/11 to 05/04,/12).

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)
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Daytime VDV at 5 Lin Mill — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: January 2012
11
Construction VDV
1 Threshald
Daily daytime vDw
08 — = threshold for
residential dwellings
0.8
o7
Eh o8 Measured VOV
E
= W Daily daytime vDV
E 0.3 |z-axis)
04 [n} = Investigation
Report Number
03
0.2 Mote: only vibration data
measured in the vertical axis
01 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Note: Sunday data have not bean included as no construction works have been conducted during these hours. Mo constrsckion works wers conducted over the Ohristmas paricd (2471211 to 09/04,/132).

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 5 Lin Mill — January 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: January 2011

1
Construction VDV
oo Threshald
Daily night time WDV
0.8 = = threshold for
residential dwellings
o7
0.6
z Measured VDV
i
Eos S
= W Dzily night time vDw
E (z-axis)
0.4
(n} = Investigation
03 Report Number
0.2
Mote: Only vibration data
measured in the vertical axis
0.1 |z-axis] is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Mote: The date given for the night dats is that on which the pight started. Sundsy dats have not Deen iNCLIded &5 N0 CONSErUCon Works have besn conductsd guring thess hours. Mo onstruction waork was concucted

over the Christmas peried (2471211 to 03/01/12).

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)
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PPV at Barracks East — November 2011

Measured highest daily Peak Particle Velocity (PPV),Barracks East
Measurement period: November 2011

15
Construction PPV
14 Thresholds
13
Daily PPV threshold
12 — fgrintermittent
construction
11
10 Daily PPV threshold
= = for continuous
9 construction
A
E B
E
E 7 Measured VDV
& . W Daily highest PRV
[z-axis]
5 [m} = Investigation
Report Mumber
4
3
Note: only vibration data
2 measurad in the vertical axis
1 |z-awis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Note: Daily PPV levels represent the highest single event vale over 8 24 hour preiod: this 24 howr period has besn taken to run from Tam. Suncay cats kEve not been indluded a3 N0 CORStruction works have been
conductad during these howrs.

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)
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Daytime VDV at Barracks East — November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV),Barracks East
Measurement period: November 2011

Construction VDV

oo Threshold

Daily daytime vDW

0.8 = = threshold for
educational
establishments, offices
and similar

0.7

0.6
= Measured VDV
i
Eos
= W Daily daytime VDV
E |z-axis)

[n} = Investizgation

03 Report Number

0.2
Mote: only vibration data

measured in the vertical axis
(z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measurad.
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Note: 5LI15H'|| CatA hawe not besn iNCluced A5 RO CONSINACLion WOrks hawve Deen conducted n:luring EheESE ROUrs.
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 Barracks East — November 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks East
Measurement period: November 2011

1
Construction VDV
os Threshald
Daily night time vDw
0.8 = = threshold for
educational
07 establishments,
: officies and similar
0.6
= Measured VDV
ia
Eos o
= W Dzily night timea vDW
E |z-axis)
0.4
[n} = Investization
03 Report Number
02
Mote: only vibration data
measured in the vertical axis
0.1 (z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Note: The date given for the night data is that on which the night started. Sunday data have not been induded as no construction works have besn conducted during these hours. ¥OW night-time data is missing for

15/11/11 ang 30/11/11.

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)
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PPV at Barracks East — December 2011

Measured highest daily Peak Particle Velocity (PPV), Barracks East
Measurement period: December 2011

15
Mote: value for Construction PPV
14 bar01/12/11 is Thresholds
13 232mms?
Daily PPV thrashold
12 for intermittent
construction
11
10 Daily PPV threshold
= = fior continuous
o construction
g s
E
= 7 Measurad VDV
£ -
& W Daily highest PPV
[z-axis)
5 [n} = Investization
Report Mumber
a4
3
Mote: only vibration data
2 measurad in the vertical axis
N |z-axis) is presentad in this
I hizhest of the vertical, lateral
o and radial vibration measured.
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Note: Daily PPV levels represent the highest single avent value over 8 24 hour period: this 24 howr period hss besn taken to ron from 7em. Sundsy dsts heve not been included a5 no construction works have baan
conducted during these howrs. No construction work was conducked over the Christmas pericd [24/12/14 to 09//04/12].

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 East — December 2012
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Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks East
Measurement period: December 2011
14
Construction VDV
Threshaold
L2 Daily daytime VDV
= = threshald for
educational
1 establishments, offices
and similar
z 0.8 Measured VDV
]
E
= W Daily daytime vDW
25 (z-axis)
[n} = Investizgation
R rt Mumb
04 epart Number
Mote: only vibration data
02 measured in the vertical axis
(z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
L] - L L] - - L] L] - - L] - - - L] . - L] - - - L] - - L] L] - - L] - -
- — =l - — = -l -l - - -l - - - =] . - =] — — - -l — - -l -l - - -l — -
oo oo oo Qoo oD o oo Do oo oo oD oS QDD o oo o o
LR R R L R R L R L AR
-:‘."dﬂ:d:‘.d:Ed‘é’-&:ddd%df:::d:id‘éﬂd:dd:d
S oigsE 4 S5 BBl 003U AN I R AN AISAM SR B A 5 A
Mote Sursday data have not been inclsded asno construcion works have besn conduct=d during thess hours. Mo constuction work was conducted ower the Christmas period (24/12/11 to 02/01/12).

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
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Night-time VDV at Barracks East — December 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks East
Measurement period: December 2011

1
Construction VDV
05 Threshaold
Daily night time VDV
0.8 = = threshold far
educational
establishments, offices
0.7 .
and similar.
0.6
= Measured VDV
t]
Euos o
= W Daily night time VDV
9 [z-@uxis)
0.4
[} = Investigation
03 Report Number
0.2
Mote: only vibration data
measured in the vertical axis
o1 |z-axis) is presented in this
highest of the vertical, lateral
o l I I I I I l I I I I I l I I I I_ and radial vibration measured.
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Mote: The date given for the night dats is that on which the pight started.  Sundey data have n
over the Christmas period (241211 to 03/01/12).

a

been induded 25 no construction works have besn conductsd durng thess hours . No construction work was concucted

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)
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PPV at Barracks East — January 2012

Measured highest daily Peak Particle Velocity (PPV), Barracks East
Measurement period: January 2012
15
Construction PPV
14 Thresholds
13
Daily PPV threshaold
12 — forintermittent
construction
11
10 Daily PPV threshaold
= = for continuous
o construction
B
E B
E
E" 7 Measured VDV
& . W Daily highast PPV
[z-axis)
5 [} = Investigation
4 Report Mumber
3
Mote: Only vibration data
2 measurad in the vertical axis
|z-axis) is presented in this
L highest of the vertical, lateral
o I I - and radial vibration measured.
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Note: Daily PPV levels represent the highest single ewent value over 8 24 hour peniod: this 24 howr period has bezn taken to ren from 7am. Sundey dsta heve not been included as ne construction works heve been
conducted during these howrs. No construction work was conducked over the Christmas pericd (2471211 to 05/04,/12].

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)
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Daytime VDV at Barracks East — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks East
Measurement period: January 2012

14
Construction VDV
Threshold
1.2 . .
Daily daytime VDV
= = threshold far
educational
1 establishments, offices
and similar
E 0.8 Measured VDV
It]
E
= W Daily daytime VDV
E o6 [z-axis)
[n} = Investization
Report Number
0.4 pa
Mote: Only vibration data
0.2 measured in the vertical axis
|z-axis] is presented in this
highest of the vertical, lateral
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MNote Sundey data have not Deen included &5 No ConStruction works have besn conducted guring these hours. Mo constuction work was conducted ower the Christmas period (2471211 to 09,01,12).

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 Barracks East — January 2012

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

Construction VDV

os Threshold
Daily night time vDW
0.8 = = threshold for
educational
establishments, offices
0.7 .
and similar.
0.6
= Measured VDV
in
- W Daily night time VDV
E |z-amis)
0.4
[m} = Investigation
0.3 Report Number
02
Mote: Only vibration data
measured in the vertical axis
0.1

|z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.
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MNaote: The date given for the night dats is that on which the night started.  Sundey data have not been induded a5 no construction works have besn condy
over the Chriskmas period (24/12/11 to 03/01/12).

i

during thess hours . No construction work was conducted

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)
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PPV at Barracks West — December 2011

Measured highest daily Peak Particle Velocity (PPV), Barracks West
Measurement period: December 2011
15
Mote: Value for Construction PPV
14 .
baro1/12/11is Thresholds
13 117 mms*
Daily PPV threshaold
12 — for intermittent
construction
11
10 Daily PPV threshold
= = for continuous
o construction
T
E B
E
E" 7 Measured VDV
e . W Daily highest PPV
[z-axis)
5 (n} = Investigation
4 Report Mumbear
3
Mote: Only vibration data
2 measurad in the vertical axis
N |z-awis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Mote: Daily PPV levels represent the highest single event value over 8 24 hour period: this 24 hour period has bene tsken to nan from 7am. Sundsy deta heve not besn included a5 no construction works heve bean
conducted during these howrs. Mo construction works were conducted over the Christmss period (24/12//41 to 09/04/42).

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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Daytime VDV at Barracks West — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks West
Measurement period: December 2011
2.2
Construction VDV
2.0 Threshold
ig Daily daytime vV
’ = = threshaold for
educational
L8 establishments, offices
and similar
1.4
!'_-,h 12 Measured VDV
E
= W Daily daytime VDV
g 1.0 [z-axis]
0.8 [n) = Investigation
Report Mumber
0.6
0.4 Mote: nly vibration data
measured in the vertical axis
0.2 |z-axis) is presented in this
highest of the vertical, lateral
o0 and radial vibration measured.
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Note: Sunday cata hawe not been included as no consiruction works hawe been conducted during these hours. No construction works werne conducted over the Christmas period (2471211 to 05/04,/12).
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Night-time VDV at Barracks West — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks West
Measurement period: December 2011
1.0
Construction VDV
oo Threshaold
Daily night time vV
1] =— = threshold for
educational
o7 establishments ,
: offices and similar
0.6
E Measured VDV
o]
= W Daily night time VDV
9 [z-axis)
0.4
(n} = Investigation
03 Report Number
0.2
Mote: only vibration data
measured in the vertical axis
o1 |z-amis) is presented in this
highest of the vertical, lateral
oo and radial vibration measured.
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S o ooobooboobooocbobooocooboooococooooododd
T ?G'_Ehh??h?:r}‘-r Ehﬁhhh{ﬁﬂhhﬁhhg o g e s e
= - = = = e = = - = e - - - L vl - e - - e = e = = e
S BAZaE £ B b E Zas3H H O 2 4 83688 T 8 A A "33 AR A AR A
Mote: The date given for the night data is that om which the night started. Sunday dats have not been included 25 no construction works have besn conducted during thess hours. Mo construction works wene
Concucted over the Christmas period (2471211 w 03/01,/12).

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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PPV at Barracks West — January 2012

Measured highest daily Peak Particle Velocity (PPV), Barracks West
Measurement period: January 2012

15,000
Construction PPV
1a.000 Threshaolds
13.000 .
Daily PPV threshold
12 000 m— for intermittent
construction
11 00D
10.000 Daily PP:.I' threshald
= = for continuous
o000 construction
<
£ 5.000
E
g 7.000 Measured VDV
o - -
Daily highest PPV
6000 u Ilr. &
(z-axis)
5.000 [n} = Investigation
Report Number
4.000
3,000
Mote: Only vibration data
2.000 measured in the vertical axis
1000 |z-axis) is presented in this
. highest of the vertical, lateral
0,000 and radial vibration measured.
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Note: Daily PFV levels represent the highest single avent value aver s 24 hour peniod: this 24 hour period has bena tsken to ron from 7sm. Sundsy dets heve not been included &5 no corstruction works heve basn

congucted during these howrs. No CONSIruction works were congucted over the Christmas period (2471211 to 03/01/12).

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)
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Daytime VDV at Barracks West — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks West
Measurement period: January 2012

2.2
Construction VDV
20 Threshold
is Daily daytime VDV
’ = = threshald for
educational
18 establishments, offices
and similar
14
-
Ty Measured VDV
L L
E
= 10 W Daily daytime vDV
9 : |z-axis)
0B N
[n} = Investigation
Report Number
0.6
0.4 Mote: only vibration data
measured in the vertical axis
0.2 |z-axis) is presented in this
highest of the vertical, lateral
op LH_H and radial vibration measured.
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Note: Sunday data have not been included as no construction works have been conducted during these hours. Mo construction works were conducted over the Christmas period [24/12/11 to 09,/04/17).

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)
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Night-time VDV at Barracks West — January 2012

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

1.0
Construction VDV
oo Threshaold
Daily night time VDV
0.8 = = threshold for
educational
07 establishments ,
: offices and similar
0.6
= Measured VIV
ia
Eos o
= W Daily night time vDw
g [z-axis)
0.4
[n} = Investigation
0.3 Report Mumber
02
Mote: only vibration data
measured in the vertical axis
o1 (z-axis) is presented in this
highest of the vertical, lateral
oo and radial vibration measurad.
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Note: The date given for the night data is that on which the night started. Sunday data have not been included a5 no construction works have besn conducted during thess hours. Mo construction works were
conducted over the Christmias period (24,1211 to 09/01/42).

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)
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PPV at Butlaw Fisheries — November 2011

Measured highest daily Peak Particle Velocity (PPV), Butlaw Fisheries
Measurement period: November 2011

100
a5 Construction PPV
Thresholds
a0
a5 Daily PPV threshaold
80 for intermittent
75 construction
0 .
Daily PPV threshald
83 = = for continuous
50 construction
W 55
E
E so
E‘ a5 Measured VDV
= a0 W Daily highest ppv
[z-axis)
35 N
[n} = Investigation
30 Report Mumber
25
20
15 Note: Only vibration data
measured in the vertical axis
1o (z-auxis) is presented in this
5 highest of the vertical, lateral
p L— = B and radial vikration measured.
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Mote: Daily PPV levels represent the highest single event value over s 24 hour penod: this 24 howr period has been tsken to run from 7sm. PPV data is missing for the period 05/11/11 to 1411 /11

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)
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Daytime VDV at Butlaw Fisheries — November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV),Butlaw Fisheries
Measurement period: November 2011

4.2
1 Construction VDV
g Threshold
1.8 Daily daytime vDW
3.4 =— = threshold for
32 residential dwellings
3
2B
2.6
2 24 Measured VDV
It]
g 22
= 2 M Daily daytime VDV
E 18 [z-axis)
16
14 [n} = Investization
Report Mumber
12 pa
1
0.8 Mote: only vibration data
0.8 measured in the vertical axis
o4 |z-axis) is presented in this
02 highest of the vertical, lateral
o and radial vibration measurad.
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Mote: Dagtime VIV cata is missing for the period 00/11/11 o 14/11/11
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 Butlaw Fisheries — November 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV),Butlaw Fisheries
Measurement period: November 2011

Construction VDV

05 Threshald

Daily night time YDV
0.8 = = threshold for
residential dwellings

o7

0.6
E Measured VDV
i
Eos
= M Daily night time vDv
9 [z-axis)

0.4

[n} = Investigation
03 Report Mumber
0.2

Mote: Only vibration data
measured in the vertical axis
o1 |z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.
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Note: The date given for the night dsts is that on which the night started. Night tims VDV gata is missing for the paicd 03/14711 to 141141,
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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PPV at Butlaw Fisheries — December 2011

Measured highest daily Peak Particle Velocity (PPV), Butlaw Fisheries
Measurement period: December 2011
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Construction PPV
14 Threshaolds
13
Daily PPV threshold
12 — for intermittent
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= = for continuous
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T
E B
E
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= s W Daily highest PRV
(z-axis)
5 [n} = Investigation
Report Mumber
a4
3
Mote: Only vibration data
2 measurad in the vertical axis
|z-gxis) is presented in this
L highest of the vertical, lateral
o and radial vibration measured.
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Mote: Daily PPV levels represent the highest single event value over & 24 hour period: this 24 howr period has besn taken to non from 7am. PPY datais missing for the period 02702711 to 06/42/11. Mo construction
works were conducted ower the Chrstmas period (241211 to 05,/04/13).

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)
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Daytime VDV at Butlaw Fisheries — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: December 2011

14
Construction VDV
13 Threshald
12 . .
Daily daytime WDV
11 = = threshaold for
residential dwellings
1
0.9
= 0.8 Measured VOV
i
E o7y
= W Daily daytime VDV
2 os [z-axis]
0.5 [m} = Investigation
Report Mumber
0.4 pa
0.3
Mote: Only vibration data
0.2 measured in the vertical axis
o1 |z-axis) is presented in this
. highest of the vertical, lateral
o and radial vibration measurad.
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to eriod [24/12/11 to 03/01/12).

03/12/11. No construction works were undertaken over the Chistmas

o
o

Mote: Daytime VIV data iz mizsing for the pariod 02/12/11

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)
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Night-time VDV at Butlaw Fisheries — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: December 2011

Construction VDV
Threshold

0.9

Daily night time vDW
13 = = threshold for
residential dwellings

o7

0.6
!'_‘. Measured VDV
]
= W Daily night time vDw
E (z-axis)

0.4

[n} = Investization
o3 Report Number
o2

Mote: Only vibration data
measured in the vertical axis
01 |z-axis) is presented in this
highast of the vertical, lateral
and radial vibration measurad.
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Mote: The datz given fior the night dats is that on which the night started. Nighttime VDV data is missing for the pericd 02/12/11 to 03/12/11. Mo conztruction works were undertaken over the Christmas period
24712111 to 05/04./12].

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)
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PPV at Butlaw Fisheries — January 2012

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

15
Construction PPV
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Daily PPV threshaold
12 — for intermittent
construction
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10 Daily PPV threshald
= = for continuous
9 construction
T
E B
E
E" 7 Measured VDV
& . W Daily highest PPV
(z-axis)
5 [n} = Investigation
Report Mumber
a4
3
Mote: Only vibration data
2 measurad in the vertical axis
N (z-amis) is presented in this
highest of the vertical, lateral
o and radial vikration measured.
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Note: Daily PRV leyels represent the highest single event value over a 24 hour period: this 23 howr period has besn taken to run from 7am. PPY data is missing for the period 02,/12/11 to D6/12/11. No construction
works were conducted over the Christmas period (2471211 to 0504,/12).

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)
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Daytime VDV at Butlaw Fisheries — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: January 2012
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13 Threshald
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0.5 {n} = Investigation
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Mote: only vibration data
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and radial vibration measured.
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Mote: Daytims VDV dats is missing for the paricd 02/12,/11 to 03/12/11. No construction works were undertsken over the Chistmas pericd [24/12,/11 to 08,/01,/43).

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)
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Night-time VDV at Butlaw Fisheries — January 2012

oG

L1

o7

0.6

VDV, mst?s

0.4

0.3

02

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: January 2012
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Mote: only vibration data
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and radial vibration measurad.
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Mote: The date given for the night dats is that on which the night started. Nighttime VDV cata is missing for the pan
|24/82/10 vo 090,112,

i |21

0212711 to 0%/12/11 Mo construchon works were undertaken over the Christmas period

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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PPV at Cufflat Brae — November 2011

Measured highest daily Peak Particle Velocity (PPV), Clufflat Brae
Measurement period: November 2011
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7o construction
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55 construction
T 50
E
E as
E" Measured VDV
o 40 . -
W Daily highest PPV
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25 Report Mumbear
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15 Maote: Only vibration data
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o and radial vibration measured.
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Mote: Daily PPV levels represent the highest single event value over a 24 hour period: this 24 howr period has besn taken to run from Tam. Sunday cata have not been included 25 no construction works have Deen
concucted during these hours.

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)
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Daytime VDV at Cufflat Brae — November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: November 2011
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E (z-axis)
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Report Number
0.6
0.4 Mote: only vibration data
measured in the vertical axis
0.2 (z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
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Mote: Sunday Gata have nok besn included as ro construction works hawe been conducted during these hours.
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)
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Night-time VDV at Cufflat Brae — November 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: November 2011

1
Construction VDV
09 Threshald
Daily night time vDw
0.8 = = threshold for
residential dwellings
0.7
0.6
2 Measured VDV
in
Eos o
= M Dzily night time VDV
E |z-axis)
0.4
[n} = Inwestigation
03 Report Mumber
0.2 B
Mote: only vibration data
measured in the vertical axis
01 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Mote: The date siven for the night dats is thet on which the night startec.  Suncay data have not been induded 25 No CoRStruction works have besn Concucted during these howrs.

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)
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PPV at Cufflat Brae — December 2011

Measured highest daily Peak Particle Velocity (PPV), Clufflat Brae
Measurement period: December 2011

1B
17 Construction PPV
Thresholds
16
15 Daily PPV threshold
m— fOrintermittent
14 construction
13
12 Daily PPV threshold
= = for continuous
11 construction
T 10
E
E 3
E" Measured VDV
o B . -
W Daily highest PRV
7 (z-axis)
L [n} = Inwestization
5 Report Mumber
4
3 Mote: Only vibration data
2 measurad in the vertical axis
|z-axis) is presented in this
1 highest of the vertical, lateral
o and radial vibration meaasured.
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Note: Daily PPV levels represent the highest single event overa 34 hour period: this 24 hour pericd has been taken to run from 7am. Sunday dats have not been included a5 no construction works have bzen
conducted during these howrs. Mo construction works were conducted over the Christrmas period (2471211 to 09/01/12).

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)
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Daytime VDV at Cufflat Brae — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: December 2011

2
Construction VDV
1E Threshaold
Daily daytime VDV
16 = = threshald for
residential dwellings
14
12
= Measured VDV
i
E 1
= W Daily daytime VDV
g [z-axis)
0B
(n} = Inwestigation
0.6 Report Mumber
04
Mote: Only vibration data
measured in the vertical axis
0.2 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
= e - vl - - e - e - - i - e e - - e - - e -l e
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Note: Sunday datm have not bean included as ro constrisction works have been conducted during these hours. Deytime YOV dets is missing for the following dates: 21/12/11 snd 23/12/11 Mo construction works were
undertaken ower the Chistmas period (24712711 to 09/04,12).

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)
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Night-time VDV at Cufflat Brae — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: December 2011

Construction VDV

oo Threshold

Daily night time vDw
0.8 =— = threshold for
residential dwellings

o7

0.6
E Measured VDV
in
= W Dzily night time vDv
E [z-axis)

L §

(n} = Investigation
a3 Report Number

0.2
Note: only vibration data

measured in the vertical axis
(z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.
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Note: The date given forthe might data is that on which the night started. Sunday data heve not been induded 25 no construction works have besn concucted dunng thess hours. No comtruction works were
conducted over the Christimas period (241211 to 03/01/12).

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)
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PPV at Cufflat Brae — January 2012

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

1
17 Construction PPV
Thresholds
16
15 Daily PPV threshold
—for intermittent
14 construction
13
12 Daily PPV threshold
= = for continuous
11 construction
b 10
E
E 3
if Measured VDV
W Daily highest PPV
7 {z-axis)
L [n} = Investigation
5 Report Mumbear
4
3 Naote: Only vibration data
2 measurad in the vertical axis
[z-axis) is presented in this
1 highest of the vertical, lateral
o and radial vibration measured.
-~ N ~ o~ -~ -~ i~ o~ ~ o~ -~ ~l ~ =~ o o~ ~l -~ i~ ~ -~ N
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MNaote: Daily PPV levels reprasent the highest single event overa 24 hour period: this 24 hour pericd has besn taken to run from 7am. Sunday data haye pot been included 85 No CONStruction warks have been
conducted during these howrs. No construction works were conducted over the Christmas period (24/12/11 to 09/01/12).

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)
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Daytime VDV at Cufflat Brae — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: January 2012
F
Construction VDV
1B Threshokd
Daily daytime vDWw
1.6 = = threshold for
residential dwellings
14
12
2 Measured VDV
]
E 1
= W Daily daytime VDV
9 [z-axis)
0B
[n} = Investigation
0.6 Report Number
0.4
Mote: only vibration data
measured in the vertical axis
0.2 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
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Mote: Sunday cata have nok besn included as no construction works have been conducked during these hours. Daytime VDV dats is missing for the following dates: 21712/11 and 23/42/11. Mo construction works were
undertaken ower the Chiistmas period {24/12/11 to 09/01/12).

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)
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Night-time VDV at Cufflat Brae — January 2012

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

1
Construction VDV
09 Threshold
Daily night time vDw
0.8 = = threshold for
residential dwellings
0.7
0.6
= Measured VDV
in
Eos o
= W Dzily night time VDV
g [z-axis)
0.4
[n} = Inwvestigation
03 Report Number
0.2
Mote: only vibration data
measured in the vertical axis
01 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Mote: The gate given forthe might dats is that on which the pight started.  Sunday dsta have not DEen inOUded 235 NO CONStrUCon Works have besn concuched during thess hours. No contruction works were
conducted over the Christmias period (24/12/11 to 09/04/42).

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)
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PPV at Dundas Home Farm — November 2011

Measured highest daily Peak Particle Velocity (PPV), Dundas Home Farm
Measurement period: November 2011

15
Construction PPV
14 Threshalds
13
Daily PPV threshold
12 for intermittent
construction
11
10 Daily PPV threshold
= = for continuous
o construction
T
E B
E
E" 7 Measured VDV
= s W Daily highest PRV
(z-axis)
5 [n} = Investigation
Report Mumber
a4
3
Mote: Only vibration data
2 measurad in the vertical axis
N |z-axis) is presented in this
I highest of the vertical, lateral
o - - . and radial vibration measured.
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Mote: Daily PRV levels represent the highest single ewvent value over & 24 hour period: this 24 howr period has en taken to run from 72m. Sunday dats have pot been included a5 no construction works have been
conducted during these hours, PPV data is missing for the pericd 24/14/11 to 25/11/14.

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)
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Daytime VDV at Dundas Home Farm — November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV}, Dundas Home Farm
Measurement period: November 2011

construction vDW

o8 Threshaold

Daily daytime VDV
0.8 = = threshald for
residential dwellings

o7

0.6
2 Measured VDV
]
Eos - .
= W Daily daytime VDV
E [z-axis)

0.4

[n} = Inwestigation
03 Report Number
02

Mote: Only vibration data
measured in the vertical axis
a1 {z-axiz) is presented in this
highest of the vertical, lateral

o I I . I I l I I . I I I I l . I I | | and radial vibration measured.
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Note: Sunday data have not baen incluged as po constrisction works have been conducted during these hours. Dy time VDV dsts is missing for the period 24/149/14 to Z5/11/11
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)
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Night-time VDV at Dundas Home Farm — November 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: November 2011

1
Construction VDV
o8 Threshold
Daily night time vDW
0.8 — — threshald for
residential dwellings
0.7
0.6
= Measured VDV
]
Euos o
= M Dzily night time VDV
g |z-awis)
0.4
[n} = Inwestization
03 Report Numbear
0.2
Note: Only vibration data
measured in the vertical axis
0.1 (z-axis) is presented in this
highest of the vertical, lateral
o AR RNEDN I R EEEN A A R EER | | I and radial vibration measured.
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Note:The date given for the night dats is that on which the night started. Sundsy dets hisve not been induded as no construction warks have bsen conducted during thase hours. Night time VDY dats is missing for the

period 211111 to 2311711,

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)
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PPV at Dundas Home Farm — December 2011

Measured highest daily Peak Particle Velocity (PPV), Dundas Home Farm
Measurement period: December 2011

is5

Construction PPV
14 Thresholds
13

Daily PPV threshold
12 — frintermittent
construction

11
10 Daily PPV threshold
= = for continuous
9 construction
T
E E
E
E" 7 Measured VDV
& . W Daily highest PPV
[z-axis]
5 [n} = Investigation
Report Mumber
4
3

Mote: Only vibration data
2 measurad in the vertical axis
|z-axis) is presented in this

1 ] )
highest of the vertical, |ateral
o l | | I I and radial vibration measured.
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Mote: Daily PFV levels represent thie highest single avent value over 8 24 hour period: this 24 hour period hss be=n tsken to ren from 7sm. Sundey dats heve not been included &5 no construction wiorks heve basn
conducted duning these howrs. No construction works were congucted over the Christmas period (2471211 to 05/01/12).

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)
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Daytime VDV at Dundas Home Farm — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: December 2011
22
Construction VDV
2 Threshold
ig Daily daytime VDV
’ = = threshold for
residential dwellings
16
14
EM 13 Measured VOV
E
= N W Daily daytime VDV
E |z-axis)
0.8 [n} = Investigation
Report Number
0.6
0.4 Mote: only vibration data
measured in the vertical axis
oz |z-axis) is presented in this
highest of the vertical, lateral
0 I I I | | and radial vibration measured.
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Mote: Sunday cata hawe not been included as ko construction works have been conducted during these hours. Mo construction works wers conducked over the Christmas period (241211 to 09/01,/12]

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)
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Night-time VDV at Dundas Home Farm — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: December 2011

1
Construction VDV
05 Threshold
Daily night time vDW
0.8 = = threshold far
residential dwellings
0.7
0.6
= Measured VDV
i
Eos o
= M Daily night time VDV
9 [z-awis)
0.4
[n} = Inwestigation
0.3 Report Number
0.2
Note: Only vibration data
measured in the vertical axis
0.1 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
= vl e - e - e - - e - = vl e - - e - e - = vl = vl
- - - - - - - - - o) - - - - - - - - e o) - o) - - - - - -
c o o o o o Qo o oo oo oo o oo Do o0 o o c o o oo o o
T FTRT O OA AW hﬁhhﬁhhhﬁhhhh hsﬁhh?&hh?&
- — - ol - - i - =i v vl = - - — - '8:1 - o -l iy o =l - — - - — -
S g 5 E E E GlCAT G w0 SR Erl = g e -
O EYEmaE 8 B 5 B Zegag 24 BA0A 2 F AW AR A8 8 A F A
Mote:The date given for the night data is that on which the night started. Sundsy dats have not been incheded a5 no construction works have been conduct=d during these hours. Mo construction works werns conducted
over the Christmas period (241211 to 09/01,/12)

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)
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PPV at Dundas Home Farm — January 2012

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

15
Construction PPV
14 Thresholds
13
Daily PPV threshold
12 — T intermittent
construction
11
10 Daily PPV threshold
= = for continuous
o construction
T
E B
E
E 7 Measured VDV
e . W Daily highest PPV
[z-axis)
5 [n} = Investigation
Report Mumber
a
3
Mote: Only vibration data
2 measured in the vertical axis
|z-axis) is presented in this
1 highest of the vertical, lateral
o Ll and radial vibration measured.
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Mote: Daily PPV levels represent the highest single event value over 8 24 hour period: this 24 howr period has been tsken to ron from 7am. Sundey dats heve not been included a5 no construction works have been

concuctad during these howrs. Ho construction warks were conduched ower the Christmas period (24712711 to 05/01/12].

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)
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Daytime VDV at Dundas Home Farm — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: January 2012
22
Construction VDV
2 Threshold
iz Daily daytime vDW
: = = threshold for
residential dwellings
1e
14
= 13 Measured VDV
L L
E
= . W Daily daytime VDV
E [z-axis)
0.8 [n} = Investigation
Repart Number
0.6
0.4 Mote: Only vibration data
measured in the vertical axis
i |z-axis) is presented in this
highest of the vertical, lateral
o Lm and radial vibration measurad.
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Note: Sunday data have not besn included as no construction works have been conducted during these hours. No corstruction works werne conducted over the Christmas pericd (2471211 to 03/01/12)
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Night-time VDV at Dundas Home Farm — January 2012

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

Construction VDV
o8 Threshald

Daily night time VDV
0.8 — — threshold for
residential dwellings

0.7

0.6
E Measured VDV
]
Eos o
= M Dzily night time VDV
E |z-axis)

0.4

[n} = Investigation
0.3 Report Mumber
0.2

Mote: Only vibration data
measured in the vertical axis
(z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measuraed.
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Note: The date given forthe night dats is that on which the night started. Sundsy dsts have not bean incsded &5 no constructon works have been corducted during thase hours Mo construction works wers conducted
over the Christmas period (241211 to 09,/01,/12)

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)
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PPV at Echline — November 2011

Measured highest daily Peak Particle Velocity (PPV), Echline
Measurement period: November 2011
(4]
Construction PPV
55 Thresholds
50 Daily PPV threshold
— forintermittent
as construction
a0 Daily PPV threshold
= = for continuous
construction
_ 35
in
E
E 30
E" Measured VDV
& 25 W Caily highest PPV
[z-axis)
20 [n} = Investigation
Report Mumber
15
10 Mote: Only vibration data
measurad in the vertical axis
5 [z-3xis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
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Mote: Sunday data have not besn included as mo construction works have been conducted during these hours. Monitoring st this location began on 24/11/11. PPV dats is missing for the 28/11/11 to 30/11/11.
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)
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Daytime VDV at Echline — November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Echline
Measurement period: November 2011
1
Construction vDW
o8 Threshold
Daily daytime vDv
0.8 = = threshold for
residential dwellings
0.7
0.6
2 Measured VDV
i
E os . .
= M Daily daytime VDV
9 |z-axis)
0.4
[n} = Inwestigation
0.3 Repart Number
0.2
Mote: only vibration data
measured in the vertical axis
0.1 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measurad.
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Mote: Sunday cata have not been included as no constrsckion works hawve besn conducted during these hours. Monitoring st this location begsn on 2411711, Day tme VDY dats is missing for the 28/11/14 to 3071111
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 Echline — November 2011
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Morrison Construction

09

0B

0.7

0.3

0.2

0.1

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

Measurement period: November 2011

Construction VDV
Threshald

Daily night time WDV
= = threshald for

residential dwellings

Measured VDV

M Daily night time vDw
[z-axis)

[m} = Inwvestigation
Report Number

Mote: only vibration data
measured in the vertical axis

|z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.
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Note: Sunday cata have not been included as po construction works hawve been conducted during these hours. Monitoring at this Iocation began on 24/11711. Night time VDV data is missing for 28711711 to 30711111,

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

Construction)
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PPV at Echline — December 2011

Measured highest daily Peak Particle Velocity (PPV), Echline
Measurement period: December 2011
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Construction PPV
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Daily PPV threshold
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construction
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= = for continuous
o9 construction
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E" 7 Measured VDV
& . W Daily highest PPV
[z-amis)
5 [n} = Investigation
Report Mumber
4
3
Note: Only vibration data
2 measured in the vertical axis
1 |z-awis) is presented in this
highest of the vertical, lateral
o | [ and radial vibration measured.
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Note: Daily PPV levels represent thie highest single avent over s 24 hour period: this 24 hour peniod has besn tsken to run from Tam_ Sundsy dats have not besn induded as no constrsction works have been conducted

during these hours. PPV cata is missing for 01712111 and the period 03712711 to 1271211,

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)
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Daytime VDV at Echline — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Echline
Measurement period: December 2011

1
Construction WDV
oo Threshaold
Daily daytime VD
L] = = threshold for
residential dwellings
o7
0.6
= Measured VDV
i
Eos
= W Daily daytime vDw
E |z-axis)
04
[m} = Investigation
o3 Report Number
0.2
Mote: only vibration data
measured in the vertical axis
0.1 {z-axis) is presented in this
I I I highest of the vertical, lateral
o I I and radial vibration measured.
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Mote: Sunday cata have not baen included as o construction works hawve been conducted during these hours. Mo construction wiorks were conducted over the Christmas paricd (2471211 to 09/03/12).

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)
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Night-time VDV at Echline — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Echline
Measurement period: December 2011

Construction VDV

oo Threshald

Daily night time VDV
0.8 — — threshold for
residential dwellings

0.7

0.6
L Measured VDV
]
Eos o
= M Daily night tima vDw
§ |z-axis)

o4

[n} = Investigation
0.3 Report Number
0.2

Mote: Only vibration data
measured in the vertical axis
o1 (z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.

L
:

- - - L] . - -l L] - - L] . Ll - -l . - -l i - - L] . Ll L] -l . - -l i -
- . P [l . P [l - . - [l . P P Tl . P [l o . - [l . P - Tl . P [l o P
o o o Qo o o Qo o o O o o o Qo o o Qo o o oo o o Qo o oo O
HoHpd fof oA AR N,{";_ I I P < R e i Pt e i |
e i - [ | R R e (R e - e QS [ s Qs | - [ e Qe R R e [ e [ R R |
S 84343 8 B 5 B Zag & 2 A 2 4 &35 TR AAMMRAMAESGRALR A

Note: The date given for the night dats is that on which the night started. Sundsy dsts heve not been induded as no construction works have besn conducted during thase howrs. Mo constrisction works were camied

out ower the Christmas period |24/12,/11 to 09/01/12).
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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)
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PPV at Echline — January 2012

Measured highest daily Peak Particle Velocity (PPV), Echline
Measurement period: January 2012
15
Construction PPV
1a Thresholds
13 ]
Daily PPV threshold
12 for intermittent
construction
11
10 Daily PPV threshold
= = for continuous
g construction
T
E B
E
g7 Measured VDV
= 6 W Daily highest PPV
[z-axis)
5 [n} = Inwestigation
4 Report Mumbear
3
Maote: Only vibration data
2 measured in the vertical axis
|z-axis) is presented in this
L hizghest of the vertical, lateral
o and radial vibration measured.
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Note: Daily PPV levels represent the highest single event over a 24 hour period: this 24 hour period has been taken to run from Fam. Sunday data hawe not besn included as no construction works have been conducied
during these hours. PPV data is missing for 01/12/11 and the period 03712711 to 12/12/11.

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)
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Daytime VDV at Echline — January 2012

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

Construction VDV
09 Threshold
Daily daytime VD
0.8 = = threshold for
residential dwellings
o7
0.6
= Measured VDV
i
Eos . )
= W Daily daytime WDV
E [z-axis)
0.4
[n} = Investigation
03 Report Number
0.z m—
Mote: Only vibration data
measured in the vertical axis
o1 |z-axis) is presented in this
highast of the vertical, lateral
o and radial vibration measured.
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Note: Sunday cata have not besn included as no construction works have been conducted during these Rours. Mo construction works were conducted over the Chriskmas pariod (24712711 to 09,0112,

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)
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Night-time VDV at Echline — January 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Echline
Measurement period: January 2012
1
construction VDV
05 Threshold
Daily night time vDw
0.8 — — threshold for
residential dwellings
o7
o6
= Measured VDV
i
Eos —
= M Daily night tima VDV
g [z-axis)
o4
[m} = Investigation
o3 Report Number
o2
Mote: Only vibration data
measured in the vertical axis
o1 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
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MNote: The gate given for the nightdata is that on which the night started. Sunday data have not deen induded 25 o CONStruction works have been conduct=d ouring thess howrs. Mo construction works were camied
out over the Chistmas period (24/12/11 to 09/01/12).
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)
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PPV at Inchgarvie Lodge — November 2011

Measured highest daily Peak Particle Velocity (PPV), Inchgarvie Lodge
Measurement period: November 2011
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Construction PPV
Thresholds

45

Daily PPV threshold
40 — frintermittent
construction

33 Daily PPV threshold
= = for continuous
30 construction
T
£
25
E" Measured VDV
& 0 W Daily highest PPy
[z-axis)
(m} = Investigation
15 Report Number
10

Mote: only vibration data
measurad in the vertical axis
|z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.
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Note: Daily PPV levels represent the highest single avent valse aver 8 24 hour penod: this 24 hour period hass besn tsken to ren from 7am. Sundsy dats hsve not been included as no construction works have bean

congucted during these hours. PRV cata is missing for the periods 03/11,/11t0 1471111 and 21/1111 to0 22/11/11,

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)
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Daytime VDV at Inchgarvie Lodge — November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: November 2011

1
Construction VDV
o0 Threshold
Daily daytime vDw
0.8 — — threshold for
residential dwellings
0.7
0.6
= Measured VDV
n
Eos ) )
= W Daily daytime vDV
E |z-axis]
0.4
[n} = Investigation
03 Report Number
0.2 Ny X
Mote: Only vibration data
measured in the vertical axis
0.1 |z-axis) is presented in this
highest of the vertical, lateral
o and radial vibration measured.
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Note: Sunday data hawe not been included a5 no constrsction works hawe been conducted during these hours Daytime VDY dats is missing for the periods 03/11741 to 1414711 and 21711711 to 224111,
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)
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Night-time VDV at Inchgarvie Lodge — November 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: November 2011

1
Construction VDV
05 Threshold
Daily night time vDw
0.8 — — threshold for
residential dwellings
o7
0.6
= Measured VDW
L]
Eos
= M Cizily night tima VDV
E [z-auis)
L §
[n} = Investigation
03 Report Number
0.2
Mote: Only vibration data
measured in the vertical axis
o1 |z-axis) is presented in this
I I I I highest of the vertical, lateral
o and radial vibration measurad.
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Note: Sunday Sata hawe not besn iNCluced AS RO CONSITCtion works hawve Deen conducted during these Rours. Night time VDV gata is missing Tor the periods 05,/14/11 to 141111 and 211111 t0 22/11/11.

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)
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PPV at Inchgarvie Lodge — December 2011

Measured highest daily Peak Particle Velocity (PPV), Inchgarvie Lodge
Measurement period: December 2011

15

Construction PPV
14 Threshaolds
13

Daily PPV threshold
12 — for intermittent
construction

11
10 Daily PPV threshaold
= = for continuous
9 construction
T
E B
E
g7 Measured VDV
e . W Daily highest pev
(z-axis)
5 [n} = Investigation
Report Mumber
4
3

Note: Only vibration data
2 measurad in the vertical axis
(z-axis) is presented in this

L highest of the vertical, lateral
o and radial vikration measured.
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Note: Daily PPV levels represent the highest single event valse over 8 24 hour period: this 24 howr period has besn taken bo ran from 7am. Sundey dats have not been included & no construction works have bean
concucted during these howrs. No construction works were conducted over the Christmias period 24712711 to 09/01/12).

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)
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Daytime VDV at Inchgarvie Lodge — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: December 2011

Construction VDV

09 Threshold

Daily daytime VDV
0.8 = = threshold for
residential dwellings

0.7

0.6
2 Measured VDV
]
Euos
= W Daily daytime vDw
E |z-axis)

0.4
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Mote: Only vibration data
measured in the vertical axis
|z-axis) is presented in this
highest of the vertical, lateral
and radial vibration measured.
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MNote: Sunday data hawe not besn included as ro constrsction works have been conducted during these kours. Mo construction works were conducted over the Christmas period (2471211 to 09/01/12).
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 Inchgarvie Lodge — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: December 2011
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Mote: only vibration data
measured in the vertical axis
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Note: The date given for the night dats is that on which the night started. Sundsy dats have not been incleded as no construction works have besn conductsd during thase hours. Mo construction works ware conducted
over the Christmas period (241211 to 03/01/12]. Night ime VDV data is missing for the 23,/12/11 and 24/12/11.

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)
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PPV at Inchgarvie Lodge — January 2012

Measured highest daily Peak Particle Velocity (PPV), Inchgarvie Lodge
Measurement period: January 2012
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Note: Daily PRV levels represent the highest single event value over a 24 hour peniod: this 24 hour period has been taken to run from 7am. Sunday data have not been included 25 ne construction works have beesn
conducted during thess howrs. No construction works were conducted over the Christmss period (24712741 to 09/01/42).

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 — January 2012
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Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: January 2012
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Mote: only vibration data
measured in the vertical axis
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MNote: Sunday Gata hawe Not besn inclused as RO CONSIrUCtion wWorks hawe Deen conducted during these Rours. No cORStruction works were Conoucted over the Christmas period (2471211 to 09,/01/12).

Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
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Night-time VDV at Inchgarvie Lodge — January 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: January 2012
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measured in the vertical axis
01 [z-axis) is presented in this
I I I I I I I highest of the vertical, lateral
] and radizl vibration measured.
o~ i~ i~ o~ o~ i~ i~ i~ o~ o~ i~ i~ i~ i~ o~ o i~ i~ i~ ~ o~ o i~ i~ i~ ~ o i~ ™~ i~
- -l - - - - - -l - - - - - -l - - - - - -l - - - - - -l - - - - -
o o o o o o C o o oo o 0o oo oo 0o oo oo oo oo oo o
i~ r~ ~ o~ ~ ~ r~ ~ ~ ~ o~ ~ ~ =~ ~ o~ ~ ~ =~ ™~ ™~ ~ ~ ~ ~ ™~ ~
R Y R S R R SESZREREE
w5 8 8 8 8 &«5 2 8 2 4 032 E S EIR A& d A Rl 2 m
Mote: The date given for the night data is that on which the night sarted. Sunday data have not besn induded 2= no construction works have been conducted during these hours. No construction works were conducted
over the Christmas period [24/12/11 1o 09/00/12) Might time VDV data is missing for the 23/12/11 and 24/12/11.

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)
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PPV at Springfield - November 2011

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: November 2011
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Note: Daily PPY levels represent the highest single event value over a 24 hour period: this 24 hour period has been taken to run from 7am. Sunday data have not been included a5 no construction works have been
conducted during these hours.
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)
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Daytime VDV at Springfield - November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), [Address]
Measurement period, November 2011
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Mote: Only vibration data
measured in the vertical axis
01 (z-axis) is presented in this
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0 and radial vibration measured.
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Note- Sunday datz have not been included 25 no construction works hawve been conducted during these hours.
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 - November 2011
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Measured night time (23:00-07:00) Vibration Dose Values (VDV), Springfield
Measurement period, November 2011
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Note: The date given for the night data is that on which the night started. Sunday data howe not been induded 2z no construction works have been conducted during these hours. Night time VDV data is mizsing for
30011511

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
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PPV at Springfield - December 2011

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: December 2011
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Mote: Only vibration data
measured in the vertical axis
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highest of the vertical, lateral
and radial vibration measured.
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Note: Dily PPV levels represent the highest single event value over 3 24 hour period: this 24 hour period has been taken to run from Tam. Sunday data have not been induded 2z no construction works have been
conducted during these hours. Mo construction works werne conducted over the Christmas period [24,/12/11 to 09/01/12). PPV data is missing for 00/12/11.

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)
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Daytime VDV at Springfield — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Springfield
Measurement period: December 2011
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Note: Sunday datz have not been included 25 no construction works have been conducied during these hours. No construction works were conducted over the Christmas period (241211 to 09/01/12). Day time VIO
data is missing for 01/12/11 and the pesiod 05712711 1o 06/12/11.
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)



Forth Crossing Bridge Constructors

HOCHTIEF Solutions
American Bridge International
DRAGADOS

Morrison Construction

Night-time VDV at Springfield — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Springfield
Measurement period: December 2011
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Miote: The date given for the night data is that on which the night sarted. Sunday data have not been induded 25 no construction warks have been conducted during these hours. Mo construction works were conductsd
aver the Christmas period (24/12/11 to 0870112} MNight time VDV data is misisng for 01712711, 0212711, 08/12/11 and 10/12711.

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)
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PPV at Springfield — January 2012

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: January 2012
22
21 Construction PPV
20 Thresholds
19
18 Draily PPV threshold
— for intermittent
IT construction
16
15 Diaily PPV threshold
14 — — for continuous
13 construction
W
g1z
Enl
E" 10 Measured VDV
=g | Caily highest PPV
8 |z-anis)
7 [n] = Investigation
6 Report Number
5
4 Note: Only vibration data
3 measured in the vertical axis
2 [z-axis) is presented in this
1 highest of the vertical, lateral
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Mote: Daily PPV levels represent the highest single event value over 3 24 hour period: this 24 hour pariod has been taken to run from Tam. Sunday data have not been induded as no construction works hawve been
conducted during these hours. Mo construction warks were conducted over the Christmas period (2271211 to 09/01/12). PPV data is missing for 04/12/11.

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)



Forth Crossing Bridge Constructors

HOCHTIEF Solutions
American Bridge International
DRAGADOS

Morrison Construction

Daytime VDV at Springfield — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Springfield
Measurement period: January 2012
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Mote: Sunday dats have not been included as no construction works hawe been conducted during these hours. Mo construction works were conducted over the Chriztmas pericd (24/12/11 t0 09/01,/12). Day time VDY
data is missing for 01/12/11 and the period 05/12/11 b 08/12/11.
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)
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Night-time VDV at Springfield — January 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Springfield
Measurement period: January 2012
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Miote: The date given for the night data is that on which the night sarted. Sunday data have not been induded 25 no construction waorks have been conducted during these hours. No construction works were conducted
ouer the Christmas period (2412711 1o 0900712} Might time VDV data is misisng fior 01712711, 02712711, 08712 /11 and 1012711

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)
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PPV at Tigh-Na-Grian — November 2011

Measured highest daily Peak Particle Velocity (PPV),Tigh-Na-Grian
Measurement period: November 2011
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Note: Daily PPV levels represent the highest single event value over 3 24 hour period: this 24 hour period has been taken to run from 7am. PPV data is missing for 17711711
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)
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Daytime VDV at Tigh-Na-Grian — November 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Tigh-Na-Grian
Measurement period: November 2011
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Night-time VDV at Tigh-Na-Grian — November 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Tigh-Na-Grian
Measurement period: November 2011
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Niote: The date given for the night data is that on which the night soreed. Night time VD datz is missing for 17711711
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PPV at Tigh-Na-Grian — December 2011

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: December 2011
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Daytime VDV at Tigh-Na-Grian — December 2011

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Tigh-Na-Grian
Measurement period: December 2011
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Note- No construction works wene conducted ower the Christrrzs period (241211 to 09/01/12). Day time WDV data is missing for 23,/12/11
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Night-time VDV at Tigh-Na-Grian — December 2011

Measured night time (23:00-07:00) Vibration Dose Values (VDV)
Tigh-Na-Grian
Measurement period: December 2011
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Miote: The date given for the night data is that on which the night started. No construction works were conducted over the Christmas period (2412711 t009/01/12). Night time VDV data is missing for 0171211 ard
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PPV at Tigh-Na-Grian — January 2012

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: January 2012
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Daytime VDV at Tigh-Na-Grian — January 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Tigh-Na-Grian
Measurement period: January 2012
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Mote: No construction works were conducied over the Christrras period (241211 to 09/01/12). Day time VDY data is missing for 23/12/11.
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Night-time VDV at Tigh-Na-Grian — January 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV)
Tigh-Na-Grian
Measurement period: January 2012
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Mote: The date given for the night data is that on which the night started. No construction works were conducted over the Christmas period (24/13/11 to/09/01712). Night time VDV data is missing for 01/12/11 and
15/12/11.
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