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INTRODUCTION

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

activities through the PCNV process.

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

monitoring.
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2. MONITORING SUMMARY

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

elevated vibration levels.

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

an activity basis.

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

assessments of the works are summarised in Appendix A.

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

vibration is highly unlikely.

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

February
PPV Exceedance VDV Exceedance
Location Continuous | Intermittent Day Night
Gmms? | @omms™) | ©04m.st™) | (0.2m.s™"™)
Clufflat Brae 1 8 0 0
5 Linn Mill 3 6 1 2
Barracks East 0 0 0 0
Barracks West 0 0 0 0
Butlaw Fisheries 1 0 0 0
Dundas Home Farm 1 0 1 2
Echline 0 1 0 0
Inchgarvie Lodge 0 0 0 0
Springfield 0 1 4 26
Tigh ni Grian 2 2 0 0
Whinnyhill 1 10 0 0
March
PPV Exceedance VDV Exceedance
Location Continuous | Intermittent Day Night
Gmms? | @0omms™) | ©04m.st™) | 0.2m.s™"™)
Clufflat Brae 4 22 0 0
5 Linn Mill 4 9 3 20
Butlaw Fisheries 0 0 0 0
Dundas Home Farm 0 0 0 1
Echline 0 1 0 0
Inchgarvie Lodge 1 2 1 0
Springfield 2 2 3 28
Tigh ni Grian 4 4 0 0
Newton 0 12 6 13
Scotstoun 0 1 0 0
Whinnyhill 0 12 0 0
April
PPV Exceedance VDV Exceedance
Location Continuous | Intermittent Day Night
Gmms? | @0mms™) | ©04mst™®) | 0.2m.s™")
Clufflat Brae 3 19 0 15
5 Linn Mill 2 7 0 0
Barracks West 0 0 0 0
Butlaw Fisheries 0 0 0 0
Dundas Home Farm 1 0 0 1
Echline 0 1 0 0
Inchgarvie Lodge 1 1 0 0
Springfield 0 0 0 0
Tigh ni Grian 8 5 0 0
Newton 0 21 12 19
Scotstoun 1 1 1 0
Whinnyhill 5 12 0 0
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2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

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

for intermittent construction (i.e. blasting).

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

exceedances.

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

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

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

Calibrate by: SEF 12

Ev 011 | | | «
Cont I & Tirne Date

Ewvent 104mmds 135230 231111

Hour 1 J28mmds | OF5410 0 231111

Howr 2 | 275mmds = 08:3410 231111

Hour 3 | 400mmds | 03:25.10 @ 23111

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

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

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

Howr 7 104mmdz 135230 234111

Hour8 | 475mmds | 14:3510 | 231111

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

104
- — = .
3 E E E & 2 B 2B 2 B 2 B
S & g =} o Uit o = = =
= . s i
2.12. Within the Appendix B, there are short gaps of missing data in the PPV and

VDV graphs. These occurred as a result of:

e  The occasional relocation of Vibrocks for rock blasts; or

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

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

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

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

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

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



Butlaw Fisheries

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

Feb 12 to
Apr 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.
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Butlaw Fisheries

Relevant PCNV Relevant

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

PPV:
Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
do not generate appreciable levels of vibration and
1. 87 Foundation — Construction of S7 foundation therefore no assessment has been undertaken.
Main 2. S8 Foundation — Construction of S8 foundation
Feb 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation
Apr 12 Bridge including drilling shot holes for blasting. VDV:
Works Area 4. Construction of Working Platform at S6 as well as Nearest property to the works is Inchgarvie House which is
Construction of S6 foundation. on average 64m from foundation S8. Therefor this property
has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.

PCNV0011
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Butlaw Fisheries

Relevilnot PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and . .
! Given the nature of the marine works there are no
Feb 12 D . 50,000 cu m from the northern tower and pier N1. . . C f h hni
PCNV0014 eb 12 to redging predicted v!bratlon impacts from t e proposed tec niques
Apr 12 Works . . . . for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: .
assessment has been carried out.
 Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
B Butlaw Fisheries - 0.2mm.s™
eamer . . Gri 0.4 -
PCNV0019 Feb 12 to Rock blast & 1. Blastlng.works ' Tigh-na-Grian - 0.4mm.s §
Apr 12 excavation 2. Excavation and disposal of loosened rock Port Edgar Barracks - 0.2mm.s
Forth Rd Bridge North Tower - 0.8mm.s™
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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

Marine- approximately 182m away.

based
Geotechnical

Feb 12 to
Apr 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.
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Barracks West

Relevant PCNV Relevant

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

PPV:
Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
do not generate appreciable levels of vibration and
1. 87 Foundation — Construction of S7 foundation therefore no assessment has been undertaken.
Main 2. S8 Foundation — Construction of S8 foundation
Feb 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation
Apr 12 Bridge including drilling shot holes for blasting. VDV:
Works Area 4. Construction of Working Platform at S6 as well as Nearest property to the works is Inchgarvie House which is
Construction of S6 foundation. on average 64m from foundation S8. Therefor this property
has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.

PCNV0011
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Barracks West

Relevilnot PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and . .
. Given the nature of the marine works there are no
Feb 12 D . 50,000 cu m from the northern tower and pier N1. . . S f h hni
PCNV0014 eb 12 to redging predicted v!bratlon impacts from t e proposed tec niques
Apr 12 Works . . . . for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: .
assessment has been carried out.
 Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
Butlaw Fisheries - 0.2mm.s™
PCNV0019 Feb 12 to E{gikms{elst & 1. Blasting works Tigh-na-Grian - 0.4mm.s”
Apr 12 excavation 2. Excavation and disposal of loosened rock Port Edgar Barracks - 0.2mm.s™
Forth Rd Bridge North Tower - 0.8mm.s™
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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

Marine- approximately 182m away.

based
Geotechnical

Feb 12 to
Apr 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.
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Barracks East

Relevant PCNV Relevant

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

PPV:
Nearest property to the works is Inchgarvie House which is
an average 64m from foundation S8. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
roller during the hard-standing preparation. Hydraulic rock
breakers which would typically generate 4.5 mm/s @ 5m,
0.4 @ 20m, 0.1 @ 50m will not generated appreciable
levels of vibration levels due to the distance from the
closest receptor. Equipment to be used in all other activities
do not generate appreciable levels of vibration and
1. 87 Foundation — Construction of S7 foundation therefore no assessment has been undertaken.
Main 2. S8 Foundation — Construction of S8 foundation
Feb 12 to | Crossing- 3. N2 Foundation — Construction of N2 foundation
Apr 12 Bridge including drilling shot holes for blasting. VDV:
Works Area 4. Construction of Working Platform at S6 as well as Nearest property to the works is Inchgarvie House which is
Construction of S6 foundation. on average 64m from foundation S8. Therefor this property
has been assessed as it will be the most likely to have an
effect on the human response to vibration. An estimated
VDV assessment is presented in Appendix 6. The
estimated VDV are calculated using the calculation
methodology provided in DMRB Stage 3 Environmental
Statement Chapter 19 Section 19.6.21. Assessment
Criteria as defined in British Standard 6472:2008 and
Tables 19.11 and 19.12 of DMRB Stage 3 Environmental
Statement. This method will over-estimate VDV and
therefore represents a conservative approach. Once works
start these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.

PCNV0011
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Barracks East
Relevilnot PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and . .
! Given the nature of the marine works there are no
Feb 12 D . 50,000 cu m from the northern tower and pier N1. . . N f h hni
PCNV0014 eb 12 to redging predicted v!bratlon impacts from t e proposed tec niques
Apr 12 Works . . . . for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: .
assessment has been carried out.
 Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
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-
Feb 12to | Crossina- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 . 9 S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
Apr12 Bridge ; . - ; . A
Works 3. N2 Foundation —Conetructlon of Worklpg F.’Iatfor.m to will not generated appreciable levels of V|brat|en 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.
Butlaw Fisheries - 0.2mm.s™
PCNV0019 Feb 12 to gizkms{ast & 1. Blasting works Tigh-na-Grian - 0.4mm.s™
Apr 12 excavation 2. Excavation and disposal of loosened rock Port Edgar Barracks - 0.2mm.s”
Forth Rd Bridge North Tower - 0.8mm.s™
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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.

Feb 12 to Marine- Marine drilling of exploratory boreholes and recovery of

PCNV0002 based . -
soil and geological samples

Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
Apr 12 .
Geotechnical

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.

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 50m for the works. The highest levels of vibration are likely
Main S7 as well as Qonstruction of_ S7 foundaﬁon to be _generated by the vibrato_ry roller during the hard-
Feb 12to | Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 Apr 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, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Inchgarvie House
Releva;lnot.PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and Gi .
. 50,000 cu m from the northern tower and pier N1. lven the qaturg Of. the marine works there are no .
Feb 12 to | Dredgin ’ P redicted vibration impacts from the proposed techniques
PCNV0014 ging P ! P (e prop nique
Apr 12 Works Th . . . . for excavation of loosened material. Therefore no vibration
e dredging will be completed by the following plant: .
assessment has been carried out.
 Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
PPV:
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
1. Earthworks — cut and fill operations including roller during the compaction of sub-base and various road
excavation and deposition of rock layers. Hydraulic rock breakers which would typically
Feb 12 to 2. Drainage — pre earthworks, temporary, outfall, generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not
PCNV0021 A Earthworks attenuation, chambers, headwalls, culverts, carriageway generated appreciable levels of vibration levels due to the
pr 12 . . . .
3. Road work operations distance from the closest receptor. Equipment to be used in
4. Utility diversions — electric, water, sewerage, gas, BT all other activities do not generate appreciable levels of
5. Site Clearance vibration and therefore no assessment has been
undertaken.
VDV:
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison
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Inchgarvie House

Relevant PCNV Relevant

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

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

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.

Feb 12 to Marine- Marine drilling of exploratory boreholes and recovery of

PCNV0002 Apr 12 based soil and geological samples
P Geotechnical 9 9 P

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

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)



Linn Mill
Releva;lnot.PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
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.
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-
Feb12to | Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNV0011 Apr 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.
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and
50,000 cu m from the northern tower and pier N1. Given the nature of the marine works there are no
Feb 12 to | Dredging . . . . predicted vibration impacts from the proposed techniques
PCNVO0O014 Apr 12 Works The dredging will be completed by the following plant: for excavation of loosened material. Therefore no vibration
+ Spud dredger for works within the access channel. assessment has been carried out.
+ Cable crawler excavator to remove soil from within the
caissons.
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Linn Mill

Relevant PCNV Relevant
No. Date

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

PPV:

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

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

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

Feb 12 to
PCNV0021 Apr 12
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
on the human response to vibration. An estimated VDV
assessment is presented in Appendix 6. The estimated
VDV are calculated using the calculation methodology
provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as
defined in British Standard 6472:2008 and Tables 19.11
and 19.12 of DMRB Stage 3 Environmental Statement.
This method will over-estimate VDV and therefore
represents a conservative approach. Once works start
these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.

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



Clufflat Brae
Relevz;ln;.PCNV Reét:;: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 Construction of S7 foundation to be generated by the vibratory roller during the hard-
Feb 12to | Crossing- 2. S8 Foundation —Construction of Working Platform at standing preparation. Hydraulic rock breakers which would
PCNVO0011 A : S8 as well as Construction of S8 foundation typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
pr12. | Bridge 3. N2 Foundation —C ion of Working Platf il ted iable levels of vibration levels d
Works . undation on§tructlon of Working Platform to will not generated appreciable levels of vi ratlpn evels 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.
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and Gi .
. iven the nature of the marine works there are no
Feb 12 to | Dredgin 50,000 cu m from the northern tower and pier N1. redicted vibration impacts from the proposed techniques
PCNV0014 9ing p i p the prop nique
Apr 12 Works . . . . for excavation of loosened material. Therefore no vibration
The dredging will be completed by the following plant: .
assessment has been carried out.
* Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
1. Earthworks — cut and fill operations including PPV:
Feb 12 to excavation and deposition of rock Nearest property to the works is Inchgarvie House which is
PCNV0021 Apr 12 Earthworks 2. Drainage — pre earthworks, temporary, outfall, an average 83m from work area. All other works are on
attenuation, chambers, headwalls, culverts, carriageway average over 100m from the works. A predicted vibration
3. Road work operations level assessment is presented in Appendix 6. The highest
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Clufflat Brae

Relevant PCNV Relevant
No. Date

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

4. Utility diversions — electric, water, sewerage, gas, BT levels of vibration are likely to be generated by the vibratory
5. Site Clearance roller during the compaction of sub-base and various road
layers. Hydraulic rock breakers which would typically
generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not
generated appreciable levels of vibration levels due to the
distance from the closest receptor. Equipment to be used in
all other activities do not generate appreciable levels of
vibration and therefore no assessment has been
undertaken.

VDV:

Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
on the human response to vibration. An estimated VDV
assessment is presented in Appendix 6. The estimated
VDV are calculated using the calculation methodology
provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as
defined in British Standard 6472:2008 and Tables 19.11
and 19.12 of DMRB Stage 3 Environmental Statement.
This method will over-estimate VDV and therefore
represents a conservative approach. Once works start
these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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Springfield
Releva;lnot.PCNV Rerl’z\::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 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 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 —C ion of Working Platf ill ted iable levels of vibration levels d
Works . undation on§tructlon of Working Platform to will not generated appreciable levels of vi ratlpn evels 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.
PPV:
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. All other works are on
average over 100m from the works. A predicted vibration
level assessment is presented in Appendix 6. The highest
levels of vibration are likely to be generated by the vibratory
1. Earthworks — cut and fill operations including roller during the compaction of sub-base and various road
excavation and deposition of rock layers. Hydraulic rock breakers which would typically
Feb 12 to 2. Drainage — pre earthworks, temporary, outfall, generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not
PCNV0021 A Earthworks attenuation, chambers, headwalls, culverts, carriageway generated appreciable levels of vibration levels due to the
pr 12 . . . .
3. Road work operations distance from the closest receptor. Equipment to be used in
4. Utility diversions — electric, water, sewerage, gas, BT all other activities do not generate appreciable levels of
5. Site Clearance vibration and therefore no assessment has been
undertaken.
VDV:
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
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Springfield
Releva;lnot.PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
on the human response to vibration. An estimated VDV
assessment is presented in Appendix 6. The estimated
VDV are calculated using the calculation methodology
provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as
defined in British Standard 6472:2008 and Tables 19.11
and 19.12 of DMRB Stage 3 Environmental Statement.
This method will over-estimate VDV and therefore
represents a conservative approach. Once works start
these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
Echline
Relev::‘ln;.PCNV Rerlg\::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 Construction of S7 foundation2. S8 Foundation | to be generated by the vibratory roller during the hard-
Crossing- —Construction of Working Platform at S8 as well as standing preparation. Hydraulic rock breakers which would
PCNV0011 Jan 12 Bri Construction of S8 foundation3. N2 Foundation — typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
ridge c . . ; . - .
Works onstruct!on of Working Pletform to N2 as_vyell as will not generated appreciable levels of V|brat|_on 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.
Feb 12 to 1. Earthworks — cut and fill operations including PPV:
PCNV0021 Apr 12 Earthworks excavation and deposition of rock Nearest property to the works is Inchgarvie House which is
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Echline

Relevant PCNV Relevant
No. Date

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

2. Drainage — pre earthworks, temporary, outfall, an average 83m from work area. All other works are on
attenuation, chambers, headwalls, culverts, carriageway average over 100m from the works. A predicted vibration

3. Road work operations level assessment is presented in Appendix 6. The highest
4. Utility diversions — electric, water, sewerage, gas, BT levels of vibration are likely to be generated by the vibratory
5. Site Clearance roller during the compaction of sub-base and various road
layers. Hydraulic rock breakers which would typically
generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m will not
generated appreciable levels of vibration levels due to the
distance from the closest receptor. Equipment to be used in
all other activities do not generate appreciable levels of
vibration and therefore no assessment has been
undertaken.

VDV:

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

Releva;lnot.PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
PPV:

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

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

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

Feb 12 to
PCNV0021 Apr 12
Nearest property to the works is Inchgarvie House which is
an average 83m from work area. Therefor this property has
been assessed as it will be the most likely to have an effect
on the human response to vibration. An estimated VDV
assessment is presented in Appendix 6. The estimated
VDV are calculated using the calculation methodology
provided in DMRB Stage 3 Environmental Statement
Chapter 19 Section 19.6.21. Assessment Criteria as
defined in British Standard 6472:2008 and Tables 19.11
and 19.12 of DMRB Stage 3 Environmental Statement.
This method will over-estimate VDV and therefore
represents a conservative approach. Once works start
these levels will be closely monitored and actual VDV
levels will be taken from monitoring equipment.
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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.

Feb 12 to Marine- Marine drilling of exploratory boreholes and recovery of

PCNV0002 based . -
soil and geological samples

Historic data from BS5228: Part 2 Table D1 Refs 1, 2, 3 &
Apr 12 .
Geotechnical

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.
Drilling Shot Holes; Removal of Blasted Rock; Structure; The equipment to be used in these activities do not
Jan 12to | North 1 Filling; Removal of Blasted Rock; Soil Mixing; Piled generate appreciable levels of vibration, also the distances
Jun 12 Works Embankment; Sewer Diversions; Working Platform; to the closest occupied receptors are over 300m so
Ground Improvement. therefore no assessment has been undertaken.
Main 1.S7 Foundation —Construction of Working Platform at S7 | Nearest property to the works is Inchgarvie House which is
Crossing- as well as Construction of S7 foundation 39m from foundation S8. All other works are in excess of
Bridge 2. S8 Foundation —Construction of Working Platform at 50m for the works. The highest levels of vibration are likely
Works S8 as well as Construction of S8 foundation to be generated by the vibratory roller during the hard-

PCNV0010

PCNV0011 Jan 12
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Tigh-ni Grian
Releva;lnot.PCNV Rerl’z\::nt PCNV Name | Particulars of works to be carried out Vibration Assessment
3. N2 Foundation —Construction of Working Platform to standing preparation. Hydraulic rock breakers which would
N2 as well as Construction of N2 foundation including typically generate 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m
drilling shot holes for blasting. will not generated appreciable levels of vibration levels due
to the distance from the closest receptor. Equipment to be
used in all other activities do not generate appreciable
levels of vibration and therefore no assessment has been
undertaken.
To enable the foundation of each bridge pier to be
constructed the estuary bed will need to be dredged. It is
anticipated that circa 122,000 cu m will need to be
removed for the southern tower and piers S1 to S6 and Gi .
. iven the nature of the marine works there are no
Feb 12 to | Dredgin 50,000 cu m from the northern tower and pier N1. redicted vibration impacts from the proposed techniques
PCNV0014 ging P ; P (e prop nique
Apr 12 Works Th . . . . for excavation of loosened material. Therefore no vibration
e dredging will be completed by the following plant: .
assessment has been carried out.
» Spud dredger for works within the access channel.
+ Cable crawler excavator to remove soil from within the
caissons.
Butlaw Fisheries - 0.2mm.s™
PCNV0019 Feb 12 to Eeakmslr t& 1. Blasting works Tigh-na-Grian - 0.4mm.s”
Apr 12 e)?:avat?:n 2. Excavation and disposal of loosened rock Port Edgar Barracks - 0.2mm.s” )
Forth Rd Bridge North Tower - 0.8mm.s
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APPENDIX B — VIBRATION GRAPHS
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PPV at 5 Linn Mill — February 2012

PPV, mms'!

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill

Measurement period: February 2012
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measured.

Mote: Daily PPV levels represent the highest single event value over a 24 hour period: this 24 hour period has been taken to run from 7am. Exceedances: 01/02/2012 isolated
event, (18:30 for 1 minute) -Unknown; 04/02/2012 - a short period of time (Between 09:00and 10:30)-Unknown; 10/02/2012 - isolated event, (Between 22:30and 22:40) -
Unknown; 12/02/2012 - isolated event, {12:00 for 1 minute) -Unknown; 26/02/2012 - isolated event at 17:40-Unknown - There was no construction activity within 300m of
the receptor which could cause any exceedances. Missing Data: 03/02,/2012 - Measurement incomplete.
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Daytime VDV at 5 Linn Mill — February 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: February 2012
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Mote: Exceedances - 20/02/2012 - instantaneous incident between 18:40 to 22:40-Unknown; Missing Data: 03/02/2012 - Measurement incomplete - There was no
construction activity within 300m of the receptor which could cause any exceedances
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Night-time VDV at 5 Linn Mill — February 2012

Construction VDV
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Daily night time VDV
= = thresholdfor
residential dwellings
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M Daily night time VDV
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Mote: Vibration data
measured inthe vertical axis
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the highest of the vertical,
lateral and radialvibration
measured.

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: February 2012
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Note: The date given for the nightdata isthaton which the night started. Exceedances: 07/02,/2012 - between 23:00to 06:30-Unknown. The exceedances have been
investigated and seem to be due to standalone events as a resultof unknown local interferences. There was no night-time construction activity within 300m of the receptor
which could cause any exceedances.
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PPV at 5 Linn Mill - March 2012

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill
Measurement period: March 2012
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Note: Exceedances 02/03/2012 - isolated event (11:00]-Unknown; 04/03/2012 - 2 isolated events (11:50 and 13:50)-Unknown; 0570372012 -isalated incident(15:50]-
Unknown; 08/03/2012 - isolated event (18:45)-Unknown 12/03/2012 - isolated event (18:00)-Unknown; 17/03/2012 - isolated event (18:15)-Unknown; 25/03/2012 - 2
isolated event (16:45 and 21:30)-Unknown; 27/03/2012 - 2 isolated events (11:50 and 19:15); 28/03/2012 - isolated event (18:30)-Unknown. The exceedances have been
investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity within 300m of the receptor which could
cause any exceedances.
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Daytime VDV at 5 Linn Mill - March 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: March 2012
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Note: Exceedances 05/03/2012 - isclated event (15:50)-Unknown; 12/03/2012 - isclated event - Unknown. The exceedances have been investigated and seem to be due to
standalone events as a resultof unknown local interferences. There was no construction activity within 300m of the receptor which could cause any exceedances.

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



Night-time VDV at 5 Linn Mill — March 2012
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Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill

Measurement period: March 2012

Construction VDV
Threshold

Daily nighttime YDV
threshold for
residential dwellings

0.26

0.32

Measured VDV

M Daily night time VDV
{z-axis)

{n} = Investigation
Report Number
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Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radial vibration
measured.

Mote: The date given for the night data is that on which the night started. The exceedances have been investigated and seem to be due to, short, standalone events as a result

of unknown local interferences. There was no night-time construction activity within 300m of the receptor which could cause any exceedances.

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

Construction)

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



PPV at 5 Linn Mill — April 2012

Measured highest daily Peak Particle Velocity (PPV), 5 Linn Mill
Measurement period: April 2012
200
19.0 Construction PPV
18.0 Thresholds
17.0 Daily PPV threshold
16.0 — for intermittent
construction
150 =
140 =
: Daily PPV threshold
13.0 — —  for continuous
120 construction
% 110
£ 100
. Measured VDV
£ oo e
M Daily highest PPV
30 B
(z-axis)
70 {n) = Investigation
6.0 Report Number
50
40
Note: Vibration data
50 measured inthe vertical axis
20 (z-axis) is presented asthisis
10 the highest of the vertical,
00 lateral and radizalvikration
’ measured.
A o 2 o s S Y %
W \ \ \"' \ ) \'\ \) \\ \y \" \'\ U \ \"’ \'\ AN U
o %@ %\@-\cy @@\@ &&v\&\&@@@ &%@ @@@*@@ & & & &ﬁeq\@ &
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Mote: Exceedances - 12,/04/20132 - isolated event (11:20)-Unknown; 17/04/2012 -isolated event (15:20)-Unknown; 21,/04/2012- 2 isolated events (10:45 and 13:05)-
Unknown; 25,/04/2012 - isclated event [10:10)-Unknown; 27,/04/2012 - isolated event (16:50)-Unknown. The exceedances have been investigated and seem to be due to
short, standalone events as a result of unknown local interferences. There was no construction activity within 300m of the receptor which could cause any exceedances.
Missing Data: 02/04/2012 - 10,/04/2012 Power issues with Vibrock charger; 11/04,/2012 Measurement incomplete.

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



Daytime VDV at 5 Linn Mill — April 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: April 2012
140
Construction VDV
1.30 Threshold
120 Daily daytime VDV
110 = = thresholdfor
residential dwellings
1.00
080
8 020 Measured VDV
E 0.70
E‘ B Daily daytime VDV
= 0.60 (z-axis)
0.50 (n) = Investigation
Report Number
0.40
030 o 5 &
e ~ 9 25 88 1m0 8 6 0w @ o ".,.‘. & L n Note: Vibration data
0.20 s = ° oo o e ° : : ;’ : : 2 : : ; measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 'Q' 0 \7’ Q’ - measured.
\” \' \"’\?\“‘ ) \) \”\" \ \"’ \*" \\ \*’ {\\”
»\“’"a&@“ %@ %e« & @@\@ em& S ‘%\"“ & \e-%g :?Q\QP c% & 5 &@@ > @Q\e-
= F ‘: 5‘) S 50 ‘?} ¢;°
Mote: Missing Data 02/04/2012 - 10/04/2012 Power issues with Vikrock charger; 11/04/2012 Measurement incomplete.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at 5 Linn Mill — April 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), 5 Linn Mill
Measurement period: April 2012
1.40
Construction VDV
130 Threshold
120 Daily night time VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 080 Measured VDV
g 070
E" M Daily night time VDV
= 0.60 (z-axis)
0.50 (n) = Investigation
Report Number
0.40
030 % o8 o~ ~ Note: Vibration dat
R T T . W N RV W - ote: Vibration data. _
020 Seod.8. 8 o g 3 8 2 9.9 "'5 "'! "'; 4.9 & =8 3 measured inthe vertical axis
= = e = = == S o (z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 measured.
W W 7 o o e > o P
@‘*&?‘ Q“@t? 0“@\@' Q" &'@\d’ QP‘&" QP‘ t?‘ Q" ro\@“ t)b"s\@‘ c?'e-@" q&@»,\&'g.\& Q"b\q’,\@?‘ t?' t§"
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Mote: Missing Data 02/04/2012 - 10/04/2012 Power issues with Vibrock charger;
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



PPV at Barracks East — February 2012

Measured highest daily Peak Particle Velocity (PPV), Barracks East
Measurement period: February 2012

200
19.0 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 = for intermittent
150 construction
140 Daily PPV threshold
13.0 — —  for continuous
12.0 construction

E 110

E 100

E" a0 Measured VDV

= sjo ™ Daily highest PPV

(z-@xis)
7.0 {n) = Investigation
6.0 Report Number
5.0
4.0 Note: Vibration data
30 measured inthe vertical axis
2.0 (z-axis) is presented as this is
10 the highest of the vertical,
lateral and radialvibration
oo measured.
N5
\"\“’\"’\"' \’.“'\"’\“’\”\“’\\' \\'\\’\"'\"’\""\"’\"\\"‘\\\“’\\'\"’\"’\\’\"'\"’
IR \“"’Q,,\ 8 @‘3"«\"'00‘,\1@\"'&1\,\6‘%@ »,\""L 2o T S b\@”{,\ AR
g o gt c,?r (,}e"‘ ot
Mote: Missing data: 20/02 - 28/02 Vibrock moved to Admirality House for monitoring of the blasts and constrution work being carried outthere.
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 — February 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks East
Measurement period: February 2012
1.40
Construction VDV
130 Threshold
120 Daily daytime VDV
110 = = threshold for
educational
1.00 establishments, offices
andsimilar
0.90
E 0.80 Measured VDV
E 0.70
E‘ B Daily daytime VDV
= 0.60 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 — py measured inthe vertical axis
L T T BT T B T — T BT T, B T BT, ST BT, BT, ST, BT (z-axis) is presented asthisis
0.10 g E E E E E E — g g g = E E E E g E g the highest of the vertical,
I I I I I I I I I I I I I I I I I I I I lateral and radialvibration
o.00 measured.
N5
"r’\-'\r'\'\;’\.’\,’\;'\’\'\- '\-'\r'\-'\r'\'\l'\ ’\.'\"\;'\f"r"r"r'\'\:
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e ‘5" o ‘? ":\}Q F
Mote: Missing data: 20/02 - 28/02 Vibrock moved to Admirality House for monitoring of the blasts and constrution work being carried outthere.

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

Construction)

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



Night-time VDV at Barracks East — February 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks East
Measurement period: February 2012
140
Construction VDV
130 Threshold
120 Daily night time YDV
110 = = threshold for
educational
1.00 establishments, offices
and similar.
090
E 0.80 Measured VDV
'm
E 070
E“ M Daily night time VOV
= 060 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
) oL oW WO W e L oo O e s o o o o (z-axis) is presented as this is
1S s 8 g8 3 g & & e g . .
010 g 2 o0 o0 o o o o 3 g 3 2 o 3 3 g 3 3 g the highest of the vertical,
] E R B EE R EEEEEEEEEEETR lateral and radialvibration
o.00 measured.
N T e L o ol S N g e g Sl S S P g S Sy
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MNote: The date given forthe nightdata isthaton which the night started. Missing data: 20/02 - 29/02 Vibrock moved to Admirality House for monitoring of the blasts and
constrution work being carried outthere.

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

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



PPV at Barracks West — February 2012

Measured highest daily Peak Particle Velocity (PPV), Barracks West
Measurement period: February 2012
20
19 Construction PPV
18 Thresholds
17 Daily PPV threshold
16 for intermittent
15 construction
14 Daily PPV threshold
13 — — . for continuous
12 construction
% 11
£ 10
E‘ 3 Measured VDV
e 3 M Daily highest PPV
(z-axis)
7 {n) = Investigation
6 Report Number
5
4 Note: Vibration data
3 g g @ 9 9 9 W W & 9§ § 6 & 8§ ® & & measured inthe vertical axis
2 M B B B N T O B O B B B B B IO B B (z-axis) is presented as this is
1 the highest of the vertical,
lateral and radialvibration
o measured.
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Mote: Missing data - 20/02 - 29/02 Issues with the Vibrock chargers and unable to get accessto building.

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

Construction)

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



Daytime VDV at Barracks West — February 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Barracks West
Measurement period: February 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = thresholdfor
educational
1.0 establishments, offices
and similar
09
E 08 Measured VDV
% 0.7
E‘ M Daily daytime VDV
=06 (z-axis)
0.5 {n) = Investigation
Report Number
0.4
0.3
Mote: Vibration data
0.2 p g r— measured inthe vertical axis
Y v ¥ Y w g ¥ DY e @2 lw 9 9w - (z-axis) is presented as this is
S g 8 8 g 2 9@ © g g 8 2@ ga g g 9 2 3 B
01 oo e o = o o oo o S e o o o S S o the highest of the wvertical,
I I I I I I I I I I I I I I I I I I I I lateral and radialvibration
00 measured.
NG
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Mote: Missing data - 20/02 - 29/02 |ssues with the Vibrock chargers and unableto get accessto building.

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

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



Night-time VDV at Barracks West — February 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks West
Measurement period: February 2012
14
Construction VDV
13 Threshold
12 Daily night time VDV
11 = = thresholdfor
educatienal
10 establishments,
offices and similar
09
8 08 Measured VDV
E 0.7
E" W Daily night time VDV
= 06 (z-axis)
0.3 (n) = Investigation
Report Number
0.4
L
b
03 =
- Note: Vibration data
0.2 @ & = b= = = measured inthe vertical axis
a g n E 2 g E g E o E o = 8 E e § a (z-axis) is presented as this is
01 (= 2= 2= 9 2 = — =] the highest of the vertical,
lateral and radial vibration
00 measured.
1 Tk ok
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Mote: The date given forthe night data isthaton which the night started. Missing data: 20/02 - 29/02 |ssues with the Vibrock chargers and unableto get accessto building.

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

Construction)

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



PPV at Barracks West — April 2012

Measured highest daily Peak Particle Velocity (PPV), Barracks West
Measurement period: April 2012
20
19 Construction PPV
13 Thresholds
17 Daily PPV threshold
16 = for intermittent
15 coenstruction
14 Daily PPV threshold
13 — — . for continuous
12 construction
E 11
E 10
E" g Measured VDV
e s W Daily highest PPV
(z-@xis)
7 (n) = Investigation
6 Report Number
5
4 - =
Note: Vibration data
3 measured inthe vertical axis
7 ) ) (z-axis) is presented as this is
1 L the highest of the vertical,
= I I m mmm I lateral and radialvibration
0 measured.
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MNote: Missing data until 23/04 due to issues with the Vibrock chargers which was repaird. Unable to access the building.

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

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




Daytime VDV at Barracks West — April 2012

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

14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = threshold for
educational
10 establishments, offices
and similar
0.9
E 08 Measured VDV
n
Eor
E" M Daily daytime VDV
S 06 (z-axis)
05 (n] = Investigation
04 Report Number
0.3
Note: Vibration data
0.2 r p measured inthe vertical axis
[- - [T w =i i ie i
g g g a E a g 2 (z-axis) is presented as this is
01 < o = the highest of the vertical,
I I I I I l I I lateral and radialvibration
0.0 measured.
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Note: Missing data until 23/04 due to issues with the Vibrock chargers whichwas repaird. Unableto accessthe building.

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 Barracks West — April 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Barracks West
Measurement period: April 2012
14
Construction VDV
13 Threshold
12 Daily night time YDV
11 = = thresholdfor
educational
1.0 establishments,
offices and similar
09
E 0.8 Measured VDV
W
Eo7
E‘ M Daily night time VDV
= 06 (z-axis)
0.5 {n} = Investigation
Report Number
04
0.3
~ - Mote: Vibration data
0.2 = ﬁ o g ; - measured inthe vertical axis
= e g o S = (z-axis) is presented as this is
0.1 o the highest of the vertical,
H m lateral and radialvibration
0.0
measured.
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Note: The date given for the nightdata is thaton which the night started. Missing data until 23/04 due to issues with the Vibrock chargers which was repaird. Unableto
access the building.

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

Construction)

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



PPV at Butlaw Fisheries — February 2012
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Measured highest daily Peak Particle Velocity (PPV), Butlaw Fisheries

Measurement period: February 2012

Construction PPV
Thresholds

Daily PPV threshold
— for intermittent
construction

Daily PPV threshold
— — + for continuous
construction
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Measured VDV
W Daily highest PPV
{z-axis)
(n) = Investigation
Report Number

\
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Mate: Vibration data
measurad inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
|ateral and radial vibration
measured.

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

Construction)

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




Daytime VDV at Butlaw Fisheries — February 2012

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

140
Construction VDV
130 Threshold
1.20
Daily daytime VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 080 Measured VDV
'm
£ 070
E" M Daily daytime VDV
= 0.60 (z-axis)
0.50 (n) = Investigation
Report Number
.40
0.30 9
: ] Mote: Vibration dat;
RN RN T - - B N P R B - T - - - B - B - B oreVibatendata
020 [+ o9 2T T g 5o 9068 2 o2 d 6 © & 2 9 & 2 8 o © o a measured in the vertical axis
< s = = e S ° o e = (z-axis) is presented as thisis
0.10 the highest of the vertical,
lateral and radialvibration
0 O DD DD DD DD D DD Dok b S measured
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Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,
Construction)

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



Night-time VDV at Butlaw Fisheries — February 2012

Construction VDV
Threshold

Daily nighttime VDV

= = thresholdfor

residential dwellings

Measured VDV

M Daily night time VDV
{z-axis)

{n} = Investigation
Report Number

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

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: February 2012
1.40
130
1.20
1.10
1.00
0.90
s 0.80
E; 070
]
= 060
0.50
0.40
0.30
P I WL W, I R
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Mote: The date given for the nightdata isthat on which the nightstarted.

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

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




PPV at Butlaw Fisheries — March 2012

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

200
19.0 Construction PPV
18.0 Thresholds
17.0 Daily PPV threshold
16.0 = for intermittent
150 construction
140 Daily PPV threshold
13.0 — —  for centinuous
12.0 construction
% 110
:
100
E" a0 Measured VDV
a 20 W Daily highest PPV
’ (z-@xis)
{n) = Investigation
Report Number
Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

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

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



Daytime VDV at Butlaw Fisheries — March 2012

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

140
Construction VDV
130 Threshold
120 Daily daytime VDV
110 = = thresholdfor
residential dwellings
1.00
0.90
E 0.80 Measured VDV
E o070
E" B Daily daytime YDV
= 060 {z-axis)
050 {n} = Investigation
Report Number
0.40
0.30 = n d
e & - H " o Mote: Vibration data
0_203§3H§3;§339° ﬂﬂﬂ:g;:ﬂﬂﬂﬂﬁﬁﬁﬂ_gﬂ:ﬂ. measured inthe vertical axis
= = s ° o e ° @ © % © 0 5 g 59 8 & 8 (z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Butlaw Fisheries — March 2012

Measurement period: March 2012

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

1.40
Construction VDV
130 Threshold
120
Daily nighttime VDV
110 = = thresholdfor
residential dwellings
1.00
080
E 0.80 Measured VDV
'm
E 070
E‘ W Daily night time VDV
= 060 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
Note: Vibration data
o2 & 8 8 o TH Ty A 2 % A o " measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
0.00 lateral and radialvibration
' R T T T T T T T T O T O e O L R, PR, P PR VR VO VR PR R, PR VR, VR, TR VR measured.
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Mote: The dategiven for thenightdatz isthat onwhich thenight started.

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

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




PPV at Butlaw Fisheries — April 2012

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

200
19.0 Construction PPV
18.0 Thresholds
17.0 Daily PPV threshold
16.0 for intermittent
150 construction
o Daily PPV threshold
13.0 — — . for continuous
12.0 construction
g 110
£
E 100
E" a0 Measured VDV
M Daily highest PPV
80 .
(z-@xis)
70 {n) = Investigation
6.0 Report Number
50
40 Note: Vibration data
3.0 measured inthe vertical axis
20 (z-@xis) is presented as this is
10 the highest of the vertical,
’ lateral and radial vibration
0.0
'\, '1 ‘» '1 ’L '1. Q'L "L '1. -\, ,Q, v .{L N q, Qq, q, '1, -1 0-} 1 bf} b “» .-\’ "p 'Q’ 6& 0,\' (SG measured.
\ v g‘.\ﬁ" \ u‘.\q' \ p.\"' \ ol
@”‘ &@&'\@%\G@@&@& \o d’q’\@@‘@‘\\@@ c:P‘c?"\d"@’ -:.\?‘f?‘
Qp- e ¥
c,é‘ c,'b cjo e.;b L,o c._{a c,.) c,'a ﬁ,\‘f‘

Mote: Missing Data 02,/04/2012 and 10/04/2012 missing data dueto power issues with the Vibrock chargers.

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

Construction)

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



Daytime VDV at Butlaw Fisheries — April 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Butlaw Fisheries
Measurement period: April 2012
1.40
Construction VDV
130 Threshold
120 Daily daytime VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 0.80 Measured VDV
E 070
E‘ M Daily daytime VYDV
= 060 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
0.30
" M m omomomo Note:\-"ihr_ation data_ )
0.20 L 1 measured inthe vertical axis
] o g o &5 @ @ U =
O T B B S - - B B B J o e om W e o (z-axis) is presented as this is
o.l1o o o & & &0 & o O o o o 2 o o @ @ @ g the highest of the vertical,
0.00 lateral and radialvibration
’ d.
QO"» G’» Av"y\'m ‘5& 1'1. {L"» 1'1,'&*» 1‘1, O‘»Om o q'm s Q‘G "Of\?\mm“'&*\‘i’o'm S S oS q’m m‘» . Q‘G °Om°o —
Qh\@\@\@\@@, q}u\ 9‘@\@&\@@\@\ u\@\@\@\@@\@\ h\&\@\d,\&\@\ \Qh o
"’J Qh ’\ ‘b c) q’ % .-1'0
t,\‘. c,'b ;,\{“ <.;a L,o 5 c,o z,’b c,o
Note: Missing Data 02/04/2012-03/04/2012and 10/04,/2012 missing data due to power issues with the Vibrock chargers.

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

Construction)

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



Night-time VDV at Butlaw Fisheries — April 2012

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

140
Construction VDV
1.30 Threshold
120 Daily night time VDV
110 = = thresholdfor
residential dwellings
1.00
0.890
2 0.20 Measured VDV
'm
E oo
E‘ M Daily night time VOV
= 0.60 (z-axis)
0.50 (n) = Investigation
Report Number
.40
0.30
Mote: Vibration data
m s I - i i i
0.20 + '—_;' P measured inthe vertical axis
S = © g © ., m ™ omom oM om oM oM m (z-axis) is presented as this is
0.10 S e & & & 2 a2 2888 e 5 & & & & o a3s the highest of the vertical,
0.00 o lateral and radialvibration
' mmmmnmxmwmmww.\,mwmwm»mwwmwmwmgm measured
0y © o5 o o ey 0 0 07 KO
&\ \@&@h@@@@&\@@@@\@@@@h@@@\& \&&&
b"b b'h- Q‘E:Q%Q h"J % .‘9 '\.{1-"’)%- "I:b
t,\\f\ c-_,'b c,\} e,'b & F o z.;b c,o“
MNote: The date given forthe night data isthaton which the nightstarted. Missing Data: 01/04,/2012-03/04/2012 and 10/04/2012 missing data due to power issues with the
Vibrock chargers.

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



PPV at Cufflat Brae — February 2012

Measured highest daily Peak Particle Velocity (PPV), Clufflat Brae
Measurement period: February 2012
20
19 . Construction PPV
18 . . Thresholds
17 = “ = = - Daily PPV threshold
16 — for intermittent
15 = = = = = - construction
14 - .
Daily PPV threshold
13 . l . l . - — — . for continuous
12 = . = = = = construction
T 11
£ AEEREN
g 10
E" 5 . . . . Measured VDV
* e ‘IRERRl W Daily highest PPV
, EREERE I (zaxis
. . . . . - {n) = Investigation
6 . . . . . . - Report Number
5
. EEEERR
5 . . . . . Note: Vibration data
measured inthe vertical axis
2 c=-r= .'_=u_=u= - (z-axis) is presented as this is
1 . g -1- the highest of the vertical,
o E.E. 'E.E.E.’- lateral and radial vibration
measured.
(»‘5&:.:\"9.{'»6;:"95:'»6?\'\9O\'f"{:'\?o;m"ﬁ'\?{?\'L'b?;f@{?\P{:"ﬁ’{:’?ﬁp‘”-;:'\9'G\"P?‘;WQ{L\m@':*\?ﬁw@}?O;@{:@iﬂ.‘s&\m‘”{:'L@m\'ﬁ”0 -
WA SRR S S S A A U A A A A AR SRS SR SR A AT A S e
DI NI U R S a4
PP G gd ey P 5
Mote: Exceedances: 17/02/12 - short, isolated event (19:50)-Unknown; 21/02/12 - 2 short, isolated events (10:10 and 12:45)-Unknown; 22/02/12 - 2 short, isolated events
(07:55 and 11:55)- Unknown; 23/02/12 short, isolated event (07:15 and 17:45)-Unknown; 24/02/12 - short, isolated event (16:50)-Unknown; 25/02/12 - short , isolated event
- Unknown; 26/02/12 - |solated event-Unknown; 29/02/12 - short, isolated event-Unknown. Missing data: 01/02/12 - 15/02/12 missing data due to issues with the chargers
for the Vibrock causing power issues.

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



Daytime VDV at Cufflat Brae — February 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: February 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = threshold for
residential dwellings
1
09
E 08 Measured VDV
Eo7
E" M Daily daytime VDV
=06 (z-axis)
05 (n) = Investigation
Report Number
0.4
0.3
Mote: Vibration data
0.2 = - measured inthe vertical axis
oa z E z 2 = g g g g 2 g g g [z—axi_s]ispresentedas._thisis
o © & © & - === the highest of the vertical,
Bl mEE I I I I l I I I lateral and radialvibration
Oq,'lﬁr ’L'I'}'I.'L'\-’b’v’b’\-'l’»%ﬁ."l.'1,'1."1.'1-'1"\.’1—’\-'1’1, measured.
AP G ST S A i s i i Al Ao P o i S g '\’\'\'\.‘\'&N\‘\'\-’\,N
\"19\'19'LQ\:\’Q\Q\’LQ(LQ\?F\'LQ&@Q\(PI&P\'POQQQ%Q Q’ﬁmﬁ &QQ&@QQQQQ$WQQQQQQQ
”"6" 6‘*6"06‘”06"&"‘* Sl & v S S G G
Sy A A SO S A ﬂ\ r‘,\ \\ ISASAEASH AN
3d e"‘ > SR VA A P AR AN AP
c.? ¢,\) :,'6 o 4,'0 :,\': e
Mote: Missingdata: 01,/02,/12-15/02/12 missing data due to issueswith the chargers for the Vibrock causing power issues.

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

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




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

Night-time VDV at Cufflat Brae — February 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), ClufflatBrae
Measurement period: February 2012
14
Construction VDV
13 Threshold
12 Daily night time VDV
11 = = thresholdfor
residential dwellings
1
09
E 0.8 Measured VDV
Eor
E" M Daily night time VDV
= 06 (z-axis)
0.5 (n} = Investigation
Report Number
o4
2.3
Mote: Vibration data
0.2 : measured inthe vertical axis
m T m oM om & m oo om 3 m g = B (z-axis) is presented as this is
o1 3 2 22 v F 2 2= C] the highest of the vertical,
o lateral and radialvibration
D ¥ ¥ ¥ S S Y S b b S b measured.
QQ\:"{)""%\’\'\:@{L 0’\'}9\"’% Q@QQQG\:P'&’\?%QHPWQ@Q % "Lc'fb 'LQ%%
S T TS T T T T S T T S S \6‘@@ o
& S &S @ gty \\,»n- K & ) ,{p.@'\
o
" 4,‘5{‘ P ‘7"’ a ‘5" o
Note: The date given forthe nightdata is that on which the night started. Missing data: 01/02/12 - 15/02/12 missing data due to issues with the chargers for the Vibrock
CEUSINE powWer IS5UEs.

Construction)

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




PPV at Cufflat Brae — March 2012

Construction PPV
Thresholds

Daily PPV threshold
for intermittent
construction

Daily PPV threshold
+ for continuous
construction

Measured VDV
M Daily highest PPV
(z-@xis)
{n) = Investigation
Report Number

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

Measured highest daily Peak Particle Velocity (PPV), Clufflat Brae
Measurement period: March 2012
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Note: Exceedances: 01/03/12,02/03/12, 03/03/12,07/03/12, 09/03/12, 10/03/12, 11/03/12, 15/03/12, 16/03/12, 18/03/12, 19/03/12, 20/03/12, 21/03/12, 22/03/12,
24/03/12,25/03/12, 26/03/12, 27/03/12,28/03/12,29/03/12 30/03/12,31/03/12 - PPV Exceedances, short, isolated events not construction related. There was no
construction activity within 300m of the receptors which could cause such exceedances. Missing Data: 14/03/12 missing data due to downlaoding issue with Vibrock software.

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

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




Daytime VDV at Cufflat Brae — March 2012

Measurement period: March 2012

140

1.30

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

1.20

110

1.00

050

Construction VDV
Threshold

Daily daytime VDV
= = thresholdfor
residential dwellings

0.80

VDV, ms'175

0.30

Measured VDV

M Daily daytime VDV
(z-axis)

(n} = Investigation
Report Number

0.20

(1] [=1]
™ - 0 0 [ = T - B =] "] r~ 0 A i
Q = 2 Q o g 2 = =] Q ] a
0.10-3.:."...%3%—'“ ..I I.:...I] =-°=°"I°Iu§—
0.00
A oS ,\"r\r,»

S Y T N T . N v o
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Mote: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Mote: Missing Data 14/03/12 missing data dueto downlaoding issuewith Vibrock software.

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

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




Night-time VDV at Cufflat Brae — March 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), ClufflatBrae
Measurement period: March 2012
1.40
Construction VDV
130 Threshold
120 Daily night time VDV
110 = — thresholdfor
residential dwellings
1.00
0890
E 0.80 Measured VDV
'm
E o070
E“ M Daily night time VOV
= 060 (z-axis)
0.50 {n} = Investigation
Report Number
0.40
.30
Note: Vibration data
0.20 = r = measured inthe vertical axis
mmmt'nmmmg""ggmdm*gmmmgmmq***g*a'ﬂ'w (z-axis) is presented as this is
0.10 s & © © o o o o = =] s & © s o o = o o = o the highest of the vertical,
lateral and radialvibration
I ) LT
v o o T AT T anT T AT AW AT ahT T AT ahT T W T el anT e anT ah” oW an” e anT o AT ah
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~ oo h S .S TR e .
F F o o o F
MNote: The date given forthe nightdata isthaton which the night started.

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

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



PPV at Cufflat Brae — April 2012

Measured highest daily Peak Particle Velocity (PPV), Clufflat Brae
Measurement period: April 2012
200
19.0 Construction PPV
. Thresholds
18.0 . .
17.0 . . Daily PPVthreshold
16.0 for intermittent
150 . . construction
' | |
140 Daily PPV threshald
13.0 . . . -— f:rlc";ntinuc:; °
- K BERN N i conséruction
} 110 _==== = = ===--
31— —
E 100
s . TRERRU N N ilR Measured VDV
= . RTIRRR | | 1001 = Daily highest PPV
o TRRREl 1N | i s o)
| e E NN NN NN . )< st
e N RN _ IIIHI
o NKRANRN-DRORN RBRORR-QBUR |
i Fas RIS EEEEE T ore vt
S I (e
e E r s = W- ..,. . the highest of the vertical,
o il n] lggflg-‘-”lﬁl lﬁﬂ#ﬂ-‘—l‘—'ﬂw lg*‘l?lﬁlighl | s ancrad i
O o o Y o o Y o e —
> 0"'}‘&0"’@0"@0"\@‘0‘“\&6\\&d"\t’z‘bSf‘»&@»ﬁ@xﬁ&ib@wb@@@;\&i‘\@&&4”@?\&?\&1"@}’\@ “\&@&w‘“@i‘@’ﬁ’@ﬁ\ﬁD@
o F o o = B = & &
MNote: Exceedances: 01/04/12 05/04/12,06/04/12,07/04/12, 08/04/12,05,/04/12, 10/04/12,12/04/12,13/04/12, 15/04/12,17/04/12,18/04/12,20/04/12,22/04/12,
23/04/12,24/04/12, 25/04/12, 27/04/12, 28/04/12,30/04/12 - PPV Exceedances, short, isolated events not construction related There was no construction activity within
300m of the receptors which could cause such exceedances. Missing Data: 16/04/12 missing data due to measurement being incomplete.

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

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



Daytime VDV at Cufflat Brae — April 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: April 2012
1.40
Construction VDV
1.30 Threshold
120 Daily daytime VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 0.80 Measured VDV
E 0.70
E" M Daily daytime VDV
= 0.60 (z-axis)
0.50 (n} = Investigation
Report Number
0.40
8RR 8RyRR 88 RARY
030 2 o ° 2 g = g @ o8 8 @ g
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as thisis
0.10 the highest of the vertical,
£.00 lateral and radialvibration
T S S \"9'\0\4"\*"\9“\“"’ SR —
d"*@‘d"c?‘c?@‘ﬁ*@‘@@@‘@@‘b’@‘@@‘@@‘&@@@‘&@@@ 0"'
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Mote: Missing Data: 16/04,/12 missing data due to measurement being incomplete.

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

Construction)

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



Night-time VDV at Cufflat Brae — April 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Clufflat Brae
Measurement period: April 2012
1.40
Construction VDV
130 Threshold
1.20 Daily night time VDV
110 = = thresholdfor
’ residential dwellings
1.00
o090
E 0.80 Measured VDV
E o070
E“ M Daily night time VDV
= 0.60 (z-axis)
0.50 (n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 ’1’ N N N N measured.
"’\“’ \:“ \“" \ \\\\\\\?’ \“’\\’ \""("\”\"\“’“’\"’
o 6&*’@@@%\ g\d‘ Q@P" \Q? ~$?" A o8 oS oA %@ \“"Q\“*’ »,\“t' WP TP oS o
;zo c,‘b ‘_jo c,‘h ‘)o c,ﬁ ,_Jo «.,'\';)o
MNote: The dste given for thenightdstz isthat onwhichthe night started.
Exceedances:

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

Construction)

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



PPV at Dundas Home Farm — February 2012

Measured highest daily Peak Particle Velocity (PPV), Dundas Home Farm
Measurement period: February 2012
200
19.0 Construction PPV
180 Thresholds
17.0 Daily PPV threshold
16.0 for intermittent
150 construction
140 Daily PPV threshold
13.0 — — . for continuous
12.0 construction
% 110
£ 100
g a0 Measured VDV
a 20 M Daily highest PPV
! (z-@xis)
70 ~ {n) = Investigation
6.0 T Report Number
5.0
4.0 =
L] Mote: Vibration data
3.0 @ measured inthe vertical axis
= i =< ] L .
20 ~ n o = = : : ” SEma -5 : (z-axis) is presented as this is
10 ® g m = - e 7 = M ™ o Mmoo o T Nom the highest of the vertical,
! o -] o o g o = o o © L
00 lateral and radialvibration
measured.
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Mote: Missing Data: 13/02,/12 - 15/02/12 Missing data due to issues withthe Vibrock charger.

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

Construction)

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



Daytime VDV at Dundas Home Farm — February 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: February 2012
1.40
Construction VDV
130 Threshold
120 Daily daytime YDV
110 = = thresholdfor
residential dwellings
1.00
0.90
E 0.80 Measured VDV
% 070
E‘ M Daily daytime VDV
= 0.60 (z-axis)
=
0.50 o {n) = Investigation
Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 N " N N 9 measured.
N \\‘.‘ \'\'\N\”\\\* \” \»\“\»\\‘\»\“‘\\’\?\N\”\\’\»\\\’
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Mote: Missing Data: 13/02/12- 15/02/12 Missingdata dueto issues with the Vibrock charger.

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

Construction)

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



Night-time VDV at Dundas Home Farm — February 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: February 2012
140
Construction VDV
1.30 Threshold
120 Daily nighttime VDV
110 = = thresholdfor
residential dwellings
1.00
.90
E 0.80 Measured VDV
E oo
E" M Daily night time VDY
= 0.60 (z-amis)
0.50 (n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
0.00 lateral and radialvibration
measured.
e '1; iy T g N N Ty
s '\: oy & ‘\, AP g S S S e
P AN \\'L\'\,\'L\*u\m\'»\m\ \\'L\'»\\m\
oSS \QQ,,\@ AOAUASASH \° \Q %ﬁ ,.,m@ ANCHCIIA VA A
v N N {\"la T L
o qi‘ 51& %\:. o ‘_}o ‘,\s
Note: The date given forthe nightdata isthaton which the nightstarted. Missing Data: 13/02/12 - 15,/02,/12 Missing data due to issues with the Vibrock charger. There was
no night-time construction activity within 300m of the receptors which could cause such exceedances.

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

Construction)

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



PPV at Dundas Home Farm — March 2012

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

200
19.0 Construction PPV
180 Thresholds
17.0 Daily PPV threshold
16.0 for intermittent
150 construction
140 Daily PPV threshold
130 — — . for continuous
12.0 construction

T 110

:
100

E‘- a0 Measured VDV

o 2o M Daily highest PPV

! (z-axis)

{n) = Investigation
Report Number

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

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



Daytime VDV at Dundas Home Farm — March 2012

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

140
Construction VDV
130 Threshold
1.20
Daily daytime VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 080 Measured VDV
'm
£ 070
E" B Daily daytime VDV
= 0.60 (z-axis)
0.50 (n) = Investigation
Report Number
0.40
0.30
- - Note: Vibration data
020 [ - ; = = ; = = measured inthe vertical axis
g -] g E g = (z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration

measured.

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



Night-time VDV at Dundas Home Farm — March 2012

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

1.40

Construction VDV
130 Threshold
120

Daily nighttime VDV
110 = = threshold for
residential dwellings

1.00
0.90
E 0.80 Measured VDV
W
E 070
E‘ M Daily night time VDV
= 060 (z-axis)
o
0.50 'é': {n} = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
0.00 measured.
&
Q'v

MNote: The date given forthe night data isthat on which the night started. Exceedance: 21/03/12 - VDV exceedance, short, isolated event (23:50) . There was nao night-time
construction activity within 300m of the receptors which could cause such exceedances. Missing Data: 10/03/12 missing data due to a download error with the Vibrock
software.

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



PPV at Dundas Home Farm — April 2012

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

200
13.0 Construction PPV
180 Thresholds
17.0 Daily PPV threshold
16.0 —— for intermittent
150 construction
14.0 Daily PPV threshold
130 — — . for continuous
12.0 coenstruction

T 11.0

:
100

E" Measured VDV

a

W Daily highest PPV

(z-@xis)

{n) = Investigation

Report Number

Note: Vibration data

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

the highest of the vertical,

""{"-;"-Of"'{“-{"{“

1""’;‘""”0”"‘0"\; 'G"'Q"Q"O"C"

e A UK %""'»"\“M“o'»% v\%v\’»
%\ gb @eﬁ@ Z@@@@@@@%@%@ﬁ\@%\&&%@ @,@@@@@ Fﬂ,\ S
5 ‘="’=:“' ) e ‘=’°=>°

lateral and radialvibration
measured.

m.@f\.,@wm &

Mote: Mo constructrion worktaking place on Sunday.

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

Construction)

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



Daytime VDV at Dundas Home Farm — April 2012

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

1.40
Construction VDV
150 Threshold
1.20
Daily daytime VDV
110 = = threshold for
residential dwellings
1.00
0.90
E 0.80 Measured VDV
'm
E 070
E“ M Daily daytime VDV
= 060 (z-axis)

(n) = Investigation
Report Number

Note: Vibration data

& S S S 01{» > {»@{»@%y&o’@g&ﬁ& Q&qﬁ,@@% Q{»@& D 5 g S Y S
@@@@&@@*@@@@@@@&@&@@@@@@@@@@@@
2P o P o ol \\ RO I A PN AT 2 of o
Q M ,\"\ (\'\ Pyt Myl Ry .‘:1' {:‘Iv Ay
ol ‘1'° il il ‘a" 9" g

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

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

Construction)

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



Night-time VDV at Dundas Home Farm — April 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Dundas Home Farm
Measurement period: April 2012
1.40
Construction VDV
1.30 Threshold
120 Daily night time VDV
110 = = threshold for
residential dwellings
1.00
0.90
2 0.80 Measured VDV
E o070
E‘- M Daily night time VDV
= 060 (z-axis)
050 (n) = Investigation
Report Number
0.40
0.30 S
S w @ £ S E 9 s oo @ o - E g Note: Vibration data
0.20 - e o-S-=--0 =t et i = measured inthe vertical axis
REEEE-E-EE N g9 - e g8 TEES g o .
s 2 2° ¢ 2 2 2 = g o o b= (z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
o.co measured.
Q.;\. P g Y g b Y D L ,;L PN "LQ"»Q{» o S S @Q@.Q@Q{\.Q@
S @""@\’”&"’@ @\ *"@\”@\”@‘O’@% @‘\ &e @Q& er\"’@'“@ v\”cr%\”@\ H N
SN P P oS KA ,,gb\ S
5“5\ ‘1'° =a"* ‘1" <a° ‘a" 9" ‘='° -’-)“5\
Note: The date given forthe nightdata is that on which the night started.

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

Construction)

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



PPV at Echline — February 2012

Measured highest daily Peak Particle Velocity (PPV), Echline
Measurement period: February 2012
200
19.0 Construction PPV
18.0 Thresholds
17.0 Daily PPV threshold
16.0 o for intermittent
150 : construction
140 Daily PPV threshold
13.0 — — . for continuous
120 construction
E 11.0
E 100
5 Measured VDV
£ 90 s
M Daily highest PPV
80 -
[z-axis)
70 - - ———— ———— ———— - - ———— —_—— (n} = Investigation
6.0 Report Number
5.0
4.0 Mote: Vibration data
30 measured inthe vertical axis
10 3 oy oy ] (z-ais) is presented as thisis
- L] w -] L]
10 2 s & 9 3 ° o i 2 2 ce o the highest of the vertical,
lateral and radialvibration
0.0
measured.
wm.;»'»{u.;»ﬂ.,@.\),@o.m'»,@.;»xm.;»g o o S S S
> \’*”\"\"\ (S S S \”9\‘* 0 ‘5"\ ® \ O S o
SO S T @@@@@@@\@@@9\@@@@@9@@@
d’ R&" > Q{” ERNENS *\Q Y A A Mo ’L EANES AR
:-_,’3 c)\) z-jb o f,'b ;,\) e-,’-‘-‘ 90
Note: Exceedances: 07/02/12 - PPV Exceedance, short isalated event due to unknown local interference. Missing Data: 19,/02/12 - 29/02/12 missing data dueto issues with
the Vibrock charger and software used to download the data.

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



Daytime VDV at Echline — February 2012

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

140

Construction VDV
150 Threshold
120

Daily daytime VDV
110 = = thresholdfor
residential dwellings

1.00
0.90
E 0.80 Measured VDV
w
E o070
E* B Daily daytime YDV
= 060 (z-axis)
0.50 {n) = Investigation
Report Number
0.40
0.30
™ 0 on Mote: Vibration data
0.20 : ; ﬁ ;‘ ﬂ ﬁ 3 5 9 I o o ﬁ ﬁ b - E S measured inthe vertical axis
==d=°°°QQQd‘=°°

e ] )y 2 a (z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radial vibration
0.00

P ¥ o b D D D e D D D D measured.
'\v\'\'\,'\v'\.'\'\y"\v'\r\,'\'\, ’\,";'\,'\ ¥ oy L s T
,,9\,@,,9 S o o o o QQ&Q@,@.‘Q,@ S ’%\ S e\.,p eﬂa\,@&o@\@\,@
@@@@@@@@@@ \&@@@ @ GRS
PR PP P O PO P A A A A N B 9
P 5 P o c,'b E,o s

Mote: Missing Data: 15/02/12 - 28/02 /13 missingdata dueto issues with the Vibrocks charger and the software used to download data.

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



Night-time VDV at Echline — February 2012

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

1.40
Construction VDV
130 Threshold
120 Daily night time VDV
110 = = thresholdfor
residential dwellings
1.00
080
E 0.80 Measured VDV
'm
E 070
E“ M Daily night time VDV
= 0.60 {z-axis)
0.50 {n) = Investigation
Report Number
0.40
0.30
- Maote: Vibration data
P I~ PTRRRLL O T dinth rtical axi
0.20 —g—-g! ﬁ ﬁ ﬁ S IS S B R a S I E mizas._un_z inthe vertica _ax,s
© 8 @& @ @ @ @ og 8 S o o (z-axis) is presented as this is
0.10 - the highest of the vertical,
|ateral and radial vibration
0.00 measured.
N 'Lﬂ..g.{pm.gp ¥ ¥ ¥ ¥ S S S T )
\'1.9 \pé) ,@ _\nv \1}% {\, 0’ \,19 Q q::& \'1.9 \»E) \ﬁp \:\9 ,19 ,\)\"LQ '19 0' \,19 'Lb il '&Q \'1.9 \,f) \ﬁp
S, \0'”\0 ST & “'\6" \0 \Qﬂ\@"\@'\ RSy
o ") LBD‘ b ‘b 6‘3 Q Q"L \‘- N‘o ,;\ x.@r Q,\oj .‘_ v '1, "’: .b .-.b -150 ,.:\ ‘b ,fb
P g o F g

software used to downlead data.

Note: The date given for the nightdata is thaton which the night started. Missing Data: 19/02/12 - 29/02 /12 missing data due to issues with the Vibrocks charger and the

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

Construction)

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



PPV at Echline — March 2012

Measured highest daily Peak Particle Velocity (PPV), Echline
Measurement period: March 2012
20
19 Construction PPV
18 Thresholds
17 Daily PPVthreshald
16 —— for intermittent
15 construction
14 Daily PPV threshold
13 = = for continuous
q .
12 construction
- )
E 11
E 10
E" 5 Measured VDV
e 3 M Daily highest PPV
(z-axis)
7 {n) = Investigation
6 Report Number
5
4 - =
N Note: Vibration data
3 ™ measured inthe vertical axis
L] v L
2 - o = (z-axis) is presented as this is
1 2 o = w2 o g s = 2 B S B M N - the highest of the vertical,
lateral and radialvibration
o measured.
\@\
&
Note: Exceedance: 15/03/12 - PPV Exceedance, shoert, isolated event not due to construction. Missing Data: 01/03/12-04/03/12,18/03/12,20/03/12,25,/03/12-31/03/12
missing data dueto issues with Vibrock charger and the software used to download the data.

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

Construction)




Daytime VDV at Echline — March 2012

Measurement period: March 2012

14

13

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

12

11

Construction VDV
Threshold

Daily daytime VDV
threshold for
residential dwellings

=}
oo

o
o

VDM, ms175

0.4

0.3

Measured VDV

M Daily daytime VDV
(z-axis)

(n) = Investigation
Report Number

02

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

data.

Note: Missing Data: 01,/03/12-04/03/12,19/03/12, 20/03/12, 29/03/12-31/03/12 missing data due to issues with Vibrock charger and the software used to download the

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

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




Night-time VDV at Echline — March 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Echline
Measurement period: March 2012
14
Construction VDV
13 Threshold
12 Daily night time VDV
11 = = thresholdfor
residential dwellings
1
09
E 08 Measured VDV
Eo7
E" M Daily night time VDV
=06 (z-axis)
05 (n) = Investigation
Report Number
04
03
Mote: Vibration data
(]
0.2 e measured inthe vertical axis
e o g - - e
e g z § b g g g g = E s © 3 E 'a E E E P g (z-axis) is presented as this is
01 e S s o o o 9 9 g the highest of the vertical,
lateral and radialvikration
o o AN A DA NI D DD DYDY DD measured.
S Y & & 4 oY @Y @Y @ oY & &Y o o g &Y o & o & @ @ g o d @ O o o oY
AN R R A A A U LA G A U A U U L U UL U L G S A L A
SRS SRS OR S SRR PR OASRS R R SRR R RS R R gk
PSP O P I I PP LN S PNP PP LN DS D
P 5 o o & = = (.,‘\-’ o
Mote: The date given for the nightdata isthaton which the nightstarted. Missing Data: 01/03,/12-04/03/12, 18/03/12-20/03/12, 29/03/12-31/03/12 missing data due to
issues with Vibrock charger and the software used to download the data.

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

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




PPV at Echline — April 2012

Measured highest daily Peak Particle Velocity (PPV), Echline
Measurement period: April 2012

20
19 Construction PPV
18 Thresholds
17 Daily PPVthreshold
16 —— for intermittent
15 censtruction
14 Daily PPV threshold
13 = = for continuous
12 construction
E 11
E 10
F o Measured VDV
e 3 W Daily highest PPV
(z-@xis)
7 {n) = Investigation
6 Report Number
5
a
Mote: Vibration data
5 measured inthe vertical axis
2 (z-axis) is presented as this is
1 the highest of the vertical,
0 lateral and radialvibration
Q"‘v Q"L QAP Q'T ¥ ’L ¥ ’b "1' "v "b "\- "L ’Lbﬁf .{1« v "1, "L "1' '\- '1 ’lv “|. ’\' "b "‘yg"b %O Q.S'I measured,
O 0 0 Y "I, "'L ‘ﬁf X 'b "'If ‘1- ’\a ’L 'b O VY
@@@@@@@*&¢@@w@*@@@@@@*@@@@@@@@
! b"l.- 0") 'bh 0 '\- 9) "I.b ,\9 “bf‘"
o W S s s

Mote: Exceedances: 12/04/12 - PPV Exceedance, short, isolated event not caused by construction. Missing Data: 01/04/12-11,/04/12 missing data dueto issues with the
Vibrock charger and the software used to download the data.

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

Construction)

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



Daytime VDV at Echline — April 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Echline
Measurement period: April 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = thresholdfor
residential dwellings
1
049
2 08 Measured VDV
% 0.7
E‘ B Daily daytime VDV
=06 (z-axis)
0.3 (n) = Investigation
Report Number
0.4
0.3
Mote: Vibration data
0.2 = measured inthe vertical axis
S v 9w v B o 1 oW ) (z-axis) is presented as thisis
o g 9 g9 g Q a LT L mow;m o p
01 & o o o g 3 3 g 3 g g g g g g g the highest of the vertical,
I I I I I I I I l l l l l I I l l l I lateral and radialvibration
o
’»mmmﬁ,wﬁ,mmmmwmqw’»mﬁ,mwm’»mmwmqé@%xd@ measured.
P v A® o> v "»
Q;»\ @‘@&@‘*@@&&&@@D\@@\@&@\@\*&&\&@ \\&
M NGER: Ko ) K .}e N ..L‘b
c,\*f‘ c-_,'b c,\} e.;b L,o " c,») c._,’b t,&\
Mote: Missing Data: 01/04/12-11/04/12 missingdata due to issues with the Vibrock charger and the software used to download the data.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Echline — April 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Echline
Measurement period: April 2012
14
Construction VDV
13 Threshold
12 Daily night time VYDV
11 = = thresholdfor
residential dwellings
1
09
E 08 Measured VDV
E 0.7
E‘ M Daily night time VDV
= 06 (z-@xis)
0.5 {n) = Investigation
Report Number
0.4
0.3
Note: Vibration data
0.2 measured inthe vertical axis
2 E S 258 - e - o (z-axis) is presented as this is
o S3S53383 3333333232233 : _
: = Y o o oo oo o @ o g @ o the highest of the vertical,
I I I I I I I E BB EEEEEEERETR lateral and radialvibration
0 d
B Rty e
e e v\’”&\ cy%\ oY @ &) G\”@ S e @“’ *”@"'@\"“&\"’&\m@\”&“@\”@“
»\m\o;\gb-\fa\ro\’\%qq BRI A ﬁ?“ SRR
& I & <,'b L,o o & r._,’?f .:,o“
Mote: The date given for the nightdata isthaton which the nightstarted. Missing Data: 01/04,/12-11/04/12 missing data dueto issues with the Vibrock charger and the
software used to download the data.

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

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



PPV at Inchgarvie Lodge — February 2012

Measured highest daily Peak Particle Velocity (PPV), Inchgarvie Lodge
Measurement period: February 2012
20
19 Construction PPV
18 Thresholds
1w Daily PPVthreshold
16 —— for intermittent
15 coenstruction
14 Daily PPV threshold
13 = = for continuous
17 construction
E 11
E 10
E" g Measured VDV
e 2 W Daily highest PPV
(z-@xis)
7 {n) = Investigation
6 Report Number
[ ]
° = e e e e
4 o m = o
Mote: Vibration data
E measured inthe vertical axis
2 (z-axis) is presented as this is
1 the highest of the vertical,
lateral and radialvibration
o d
mmmmnmwmmm.@mmxmwmwmwm.g.{u,@;».\w.;»,@g; measures
o—" s %’» o \'»“ S m"&"‘ o T (e o
Gk v ¥ S (S\'cil'é"f':: gt 6"06"&} & @ @ @@ g @ @ @
o5 ¢@4@¢@¢¢ WS @\@@ ¢ DA SSASASA
" o P c.p“ c,'b = P o

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

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



Daytime VDV at Inchgarvie Lodge — February 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: February 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = thresholdfor
residential dwellings
1
09
8 03 Measured VDV
ﬁo.?
E‘ B Daily daytime VDV
=06 (z-axis)
05 {n} = Investigation
Report Number
04
03
Mate: Vibration data
0.2 measurad inthe vertical axis
(z-axis) is presented as this is
01 the highest of the vertical,
lateral and radialvibration
0 DD Dl oD Do Do D VDD DD measured,
e R L gCe
LR U ORI I e CR v CR vl CR v CO v CO v cu v v o oy 0 P
AR A A A A A A U A S S S A A S SRS S SR S A A At
D QP @ SRR R Sk Aot AN AP A2
ot B P o P o

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

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



Night-time VDV at Inchgarvie Lodge — February 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: February 2012
14
Construction VDV
13 Threshold
12 Daily nighttime VDV
11 = = thresholdfor
residential dwellings
1
0.9
£ 08 Measured VDV
Eo7
E" W Daily night time VDV
= 06 (z-axis)
0.5 {n} = Investigation
Report Number
0.4
0.3
Note: Vibration data
0.2 = m%ﬁ_ga w @ | w o 5 9 b w & o 3 9 8 3 o = measured inthe vertical axis
s 2= 9 e = g 9 g g 2 5 8 © 2 s 2 2 3 2 2 2 c s 3 e 2 (z-axis) is presented as this is
01 the highest of the vertical,
o lateral and radialvibration
TN T P P PO O O g Py g PO PRy Py VO T\ S O g Mg My g Py e P A o |_measured,
\e"'\,p" Ny 0"\0"\0“ &S 6‘\0” b':p \6‘ o“'\..p" S 0"\,9 &6‘ o> e"\.p“\,‘gb"\.p“\@?&o“v&vc"ﬂo”
5 AR ’\- ’\- 3 "Lv % '\v % % A
o \0,‘@6,@ S oS \0 oS¢ ﬁ.,@ NESANAS \Dq,\é‘ @\é‘\o @f,,\@’ 0{,\%4\ 2ot
Ca ‘5° =,‘5Q ‘1"’ a ‘5" &
MNote: The date given forthe nightdata isthaten which the nightstarted.

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

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




PPV at Inchgarvie Lodge — March 2012

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

20
19 Construction PPV
15 Thresholds
17 Daily PPV threshold
16 for intermittent
15 construction
14 Daily PPV threshold
13 — — .+ for continuous
12 construction
A'E 11
£ 10
E" 5 Measured VDV
a 3 M Daily highest PPV
(z-axis)
7
{n) = Investigation
6 Report Number
5
N Note: Vibration data
3 measured inthe vertical axis
2 (z-axis) is presented as this is
1 the highest of the vertical,
lateral and radialvibration
o measured.
g
$
N

Note: Exceedances: 05/03/12 - PPV Exceedance, short, isolated event not due to construction, 26/03/12 - PPV Exceedance, short, isolated event not due to construction.
There was no construction activity within 300m of the receptors which could cause such exceedances. Missing Data: 01,/03/12-03/03/12, 18/05/12-20/03/12 missingdata due
to issues with the Vibrocks chargers.

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



Daytime VDV at Inchgarvie Lodge — March 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: March 2012

14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = threshold for
residential dwellings
1
0.9
E 08 Measured VDV
E =
go? e B Daily daytime VDV
= 06 (z-axis)
0.3 (n) = Investigation
Report Number
0.4
0.3 m
':-1: = Note: Vibration data
0.2 2 ﬁ ﬁ g : ﬂ 2 : = g -] s = : = ﬁ T g g o g measured inthe vertical axis
-] e @ g &8 @ © g = g o g o o g e s o g 3 = (z-axis) is presented as this is
o1 the highest of the vertical,
lateral and radialvibration
measured.

Note: Exceedance: 05/03/12 - VDV Exceedance, isolated event not due to construction. There was no construction activity within 300m of the receptors which could cause
such exceedances. Missing Data: 01/03/12-03/03/12, 18/03/12-20/03/12 missing data due to issues with the Vibrocks chargers.

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



Night-time VDV at Inchg

arvie Lodge — March 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: March 2012
14
Construction VDV
13 Threshold
12 Daily night time VDV
11 = = thresholdfor
residential dwellings
1
09
8 08 Measured VDV
Eo7
E" W Daily night time VDV
= 06 (z-axis)
0.3 (n) = Investigation
Report Number
0.4
0.3
Mote: Vibration data
0.2 = r=pr = E——E— o = - - ] o measured inthe vertical axis
H ] [--] = W om o @ IR
o o g = g g 2 o o g g g g g g E E g g g g g § g I (z-axis) is presented as this is
01 the highest of the vertical,
lateral and radialvibration
O'\f'\-m'\-'Lw'\.wxmmwwmwmﬁ-mﬁ-wwmwmwwmwwmm measured,
S G R I S S O S G O I O A R
S P ITREFEEPFFEFPEIEEREFEFTLEE e
WUt ob e U AV o ot g U AT Al gV oV U AV g of gl aF Al a¥ VU o oU b qb ot b W¥
C)Q%QQQl‘abQ<:>Q_‘:yq‘\-'y»wwwﬁw@ww’»’p’»w(\a&wwww%@
o o & P o o
Mote: The date given forthe night data isthaton which the night started. Missing Data: 01/03/12-03/03/12, 18/03/12-20,/03/12 missing data due to issues with the Vibrocks
chargers.

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

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



PPV at Inchgarvie Lodge — April 2012

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

200
19.0 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
150 construction
140 Daily PPV threshold
130 — — . for continuous
12.0 construction
E 110
E 100
- Measured VDV
E 90 st
M Daily highest PPV
80 -
(z-@xis)
7.0 {n) = Investigation
6.0 Report Number
5.0
40 Note: Vibration data
3.0 measured inthe vertical axis
20 E (z-@xis) is presented as this is
10 . . . . . l l . . . . . l . l . . . . . . the highest of the vertical,
. . . . . . . . . . . . . . . . . . . . . . lateral and radialvibration
0.0
S S S S S S S S S S b S mb.geo,ﬁ,@ S S g measured.
"L ’1f 'L "I. 'L ’1f 'I e '1' e 'L W
c:.'% @&@@\@@@\@@ e‘*‘ dv@&\@@@*@@@&\ &\&\
Q»,,\ QP‘ q,\ \ \ :.;,\ \ \\ q} ¢,\ g_.,\ n;\\ o '\,
ﬁ,é‘ c,'b ﬂ,o c,'a L,o c._{# c,.) e
Mote: Exceedances: 01/04/12 - PPV Exceedance, short, isolated event not due to construction.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Daytime VDV at Inchgarvie Lodge — April 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Inchgarvie Lodge
Measurement period: April 2012
1.40
Construction VDV
130 Threshold
120 Daily daytime YDV
110 = = thresholdfor
residential dwellings
1.00
0.90
E 0.80 Measured VDV
% 070
al ime
E“ M Daily daytime VDV
= 0.60 (z-axis)
0.50 {n) = Investigation
Report Number
0.40
0.30
] Mote: Vibration data
0.20 : = 2 b : b R g g 5 (-] : = : : g 8 @ g g = = ﬂ g g ﬁ ﬂ measured inthe vertical axis
S o @ 8 8 @ 8 © g & o S 6688 g c 2 s oo g g S O (z-axis) is presented as this is
0.10 the highest of the vertical,
0.00 lateral and radialvibration
' <& -1,0'» S S S S ¥ S S Sy S S Y S Sy b S measured.
’1r G '1. v ’Wf Ry "v v "\r W A5 ’L ’b ‘1' VIR
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"I.- Qb- ‘b Q‘b '1. ‘-;u 0 6 "I:b ,.f) "1{“"
ﬁ,é‘ c,'b ﬂ,o c,'a L,o c._{# c,.) r,’a &
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



Night-time VDV at Inchgarvie Lodge — April 2012

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

140

Construction VDV

1.20

Threshold

1.10

Daily nighttime VDV
— — threshold for

1.00

residential dwellings

0580

Measured VDV

M Daily night time VDV

(z-axis)

{n} = Investigation
Report Number

Mote: Vibration data

ol e e
020 rypgd-gEy AT IYd
] o o o o o ©

0.0
0.1
0
0
0
0.0
0.0
0
0.1

q k) . - = E
0.00
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5 measured inthe vertical axis
e = (z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

Note: The date given forthe night data is that on which the night started. Missing Data: 27/04/12 missing data dueto issue with software when downloading.

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

Construction)

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



PPV at Springfield — February 2012

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: February 2012
200
150 ; Construction PPV
hresholds
18.0 Threshol
170 Daily PPVthreshold
16.0 —— for intermittent
15.0 construction
140
Daily PPV threshold
130 = = for continuous
12.0 construction
g 110
E 100
g 50 Measured VDV
& c0 W Daily highest PPV
’ (z-axis)
7.0
{n) = Investigation
6.0 Report Number
5.0
40 Note: Vibration data
3.0 measured inthe vertical axis
20 (z-axis) is presented as this is
10 the highest of the vertical,
’ lateral and radial vibration
00
S ¥ S S S o S S P S D P B S S Teesured
FL\ .—1}\ ’L\ r‘:\mﬁ \"I'Q '19 \'\9 ‘9’6 \,‘9 Qq’ Q q}pp 0‘5) \..f) q:\q"b '19""19 19 ,]}'1# {»Q %q’\ Q q:\,\"b \.}Q q‘;l' n" ?.‘; Q q}l&
Pt ,\\6“ S o o8 &0\0@0 BN q,\&c,@ o 8 \Om&{,\ A & o
z-_,'b 15) c-jb .—_,\} c,’b c,\} z-j?' (,Qr
Mote: Exceedances: 04,/03/12 - PPV Exceedance, short, isolated event not due to construction.

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

Construction)

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



Daytime VDV at Springfield — February 2012

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

1.40
Construction VDV
1.30 Threshold
120 Daily daytime YDV
110 = = thresholdfor
residential dwellings
1.00
0.90
£ 080 Measured VDV
'm
£ 070 ) )
E‘- M Daily daytime VDV
= 0.60 (z-axis)
0.50 (n) = Investigation
Report Number
0.40
0.30
I Mote: Vibration data
0.20 measured inthe vertical axis
I (z-axis) is presented as this is
0.10 the highest of the vertical,
I lateral and radialvibration
0.00 measured
N N T N T N O N N N g e P o S S S ) A C Py S R -
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Mote: Exceedances: 16/02/12, 17/02/12, 29/02/12 - PPV Exceedance, isolated events not due to construction. All the exceedances have been investigated and seem to be due
to standalone events as a result of unknown local interferences. There was no construction activity within 300m of the receptors which could cause such exceedances.

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



Night-time VDV at Springfield — February 2012

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

1.40
Construction VDV
150 Threshold
120
Daily night time VDV
110 = = thresholdfor
residential dwellings
1.00
o090
E 0.80 Measured VDV
'rn
E 070
E" M Daily night time VDV
= 060 (z-axis)
[Ty ]
=+
= =
0.50 = o = {n) = Investigation
= Report Number
0.40
0.30
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
D'mxwmmwmmmmmmmmwmwmmmwm R IR I R measured.
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Mote: The date given forthe night data isthaton which the night started. Exceedances: 01/02/12-26,/02/12 - PPV Exceedance, isolated events not due to construction. All the
exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no night-time construction activity within
300m of the receptors which could cause such exceedances.

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

Construction)

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



PPV at Springfield — March 2012

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: March 2012
22.0
21.0 Construction PPV
20.0 Thresholds
19.0 .
18.0 Dal!vPPvt_hreshold
—— for intermittent
17.0 construction
16.0
15.0 Daily PPV threshold
14.0 = = . for continuous
12.0 construction
E 120
E 110
£ 100 Measured VDV
a
a0 i B Daily highest PPV
(z-axis)
80 " o
70 = (n} = Investigation
Report Number
6.0 P
5.0 -
40 Note: Vibration data
30 measured inthe vertical axis
20 (z-axis) is presented as this is
1'0 the highest of the vertical,
: lateral and radialvibration
0o measured.
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e e e e e iy
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Mote: Exceedances: Allthe exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no
construction activity within 300m of the receptors which could cause such exceedances. for example, 08/03/12 - PPV Exceedance, short, isolated event not due to
construction work; 20/03/12 - short, isolated event not due to construction work.

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



Daytime VDV at Springfield — March 2012

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

1.40
Construction VDV
130 Threshold
120 Daily daytime VDV
110 = = thresholdfor
’ residential dwellings
1.00
0490
E 0.80 Measured VDV
n
£ o70 i .
E‘- M Daily daytime VOV
= 060 (z-axis)

{n} = Investigation
Report Number

0.30

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

0.20

010

0.00
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Mote: Exceedances: 03/03/12 06/03/12,08/03/12 - VDV Exceedances, short, isolated events not caused by construction works.
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 — March 2012

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

140

Construction VDV
130 Threshold
1.20

Daily night time VDV
110 = = threshold for
residential dwellings

1.00

0.90
E 0.80 Measured VDV
'm
£ 070
E.. M Daily night time VDV
= 0.60 (z-axis)

0.50

(n) = Investigation

Report Number
0.40

0.30

Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.
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Mote: The date given farthe nightdata isthaton which the night started. Exceedances: All the exceedances have been investigated and seem to be due to standalone events
as a result of unknown local interferences. There was no construction activity within 300m of the receptors which could cause such exceedances.

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



PPV at Springfield — April 2012

Measured highest daily Peak Particle Velocity (PPV), Springfield
Measurement period: April 2012
200
19.0 Construction PPV
18.0 Thresholds
7o Daily PPV threshold
16.0 for intermittent
15.0 construction
140
Daily PPV threshold
3.0 = = for continuous
12.0 construction
E 110
£ 100
E" a0 Measured VDV
& 50 B Daily highest PPV
] (z-@xis)
7.0
{n) = Investigation
6.0 Report Number
50
*0 Mote: Vibration data
30 measured inthe vertical axis
2.0 (z-axis) is presented as this is
10 the highest of the vertical,
lateral and radialvibration
% a0 a U S S S R S N S S e N measured.
& ’\, Q‘» 5 '\ Q'\, Q'» n '\. o Q'\ 5 '» '» P A Q’\, Y gy
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MNote: Missing Data: 16/04/12-30/04/12 missing data dueto issuewithVibrock charger.

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

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



Daytime VDV at Springfield — April 2012

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

1.40
Construction VDV
1.30 Threshold
120 Daily daytime VDV
= = threshocldfor
110
residential dwellings
1.00
080
E 0.80 Measured VDV
E 070
E‘~ B Daily daytime VDV
= 0.60 {z-axis)
0.50 {n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
o |lateral and radialvibration
0.00 measured.
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Note: Missing Data: 16/04,/12-30/04/12 missingdata dueto issuewith Vibrock charger.

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

Construction)

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



Night-time VDV at Springfield — April 2012

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

1.40
Construction VDV
130 Threshold
120 Daily night time VDV
110 = = thresholdfor
residential dwellings
1.00
o090
E 0.80 Measured VDV
E o070
E" W Daily night time VDV
= 060 (z-@xis)
0.50 {n) = Investigation
0.40 N Report Number
- B ¥ R ]
e # = ﬂ E ° g ° & E o
= =
Note: Vibration data
measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radial vibration
measured.
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Mote: The dategiven for the nightdata isthat onwhichthe night started. Missing Data: 16/04/12-30/04/12 mizsing data due to izsue with Vibrockcharger.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



PPV at Tigh-Na-Grian — February 2012

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: February 2012

200
19.0 Construction PPV
18.0 Thresholds
17.0 Daily PPV threshold
16.0 —— for intermittent
150 )] construction
. - n
40 Daily PPV threshold
13.0 — — . for continuous
12.0 construction
TE 110
E 100
E a0 Measured VDV
a W Daily highest PPV
80 -
(z-@xis)
70 {n) = Investigation
6.0 Report Number
50
40 Note: Vibration data
3.0 measured inthe vertical axis
20 [z-axis) is presented as this is
10 the highest of the vertical,
’ lateral and radialvibration
DIOmmmmwmmmmmmmmw D o o g o S S DD measured.
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Mote: Allthe exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity
within 300m of the receptors which could cause such exceedances. For example exceedances: 02,/02,/12; 11/02,/12 - PPV Exceedances, shortisolated events unrelated to
construction. Missing Data: 13/02/12-29/02/12 missing data dueto an issue with the Vibrock charger.

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

Construction)

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



Daytime VDV at Tigh-Na-Grian — February 2012

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

1.40
Construction VDV
1.30 Threshold
120 Daily daytime YDV
110 = = thresholdfor
residential dwellings
1.00
0.90
E 0.80 Measured VDV
E o070
E‘ M Daily daytime VDV
= 0.60 (z-axis)
0.50 {n) = Investigation
Report Number
0.40
0.30
Mote: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented as this is
0.10 the highest of the vertical,
lateral and radialvibration
.00 measured
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Mote: Missing Data: 13/02/12-28/02 /12 missing data dueto an issue with the Vibrock charger.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



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

Measured night time (23:00-07:00) Vibration Dose Values (VDV)
Tigh-Na-Grian
Measurement period: February 2012
14 Construction VDV
Threshold
1.3
12 Daily nighttime VDV
= = thresholdfor
1.1 residential dwellings
1.0
0.9
8 08 Measured VDV
Eor W Daily night time VDV
E (z-axis)
= 06
0.5 (n) = Investigation
Report Number
0.4
03 © n - Mote: Vibration data
0.2 : : =P - A= b L. Y . measured inthe vertical axis
© g ® 2 g5 5@ o o (z-axis) is presented as this is
01 the highest of the vertical,
lateral and radialvibration
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MNote: The date given forthe nightdata isthaten which the nightstarted. Missing Data: 13/02/12-29/02/12 missing data dueto an issue with the Vibrock charger.

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

Construction)

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



PPV at Tigh-Na-Grian — March 2012

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: March 2012
200
19.0 Construction PPV
180 " Thresholds
@
170 Daily PPV threshold
16.0 ) = for intermitient
150 = construction
' =
140 = Daily PPV threshold
130 — — . for continuous
12.0 2 construction
3 |
110
g
E 100
E" 5.0 Measured VDV
e 20 B Daily highest PPV
’ (z-axis)
7.0
(n) = Investigation
6.0 Report Number
5.0
40 Note: Vibration data
3.0 measured inthe vertical axis
2.0 (z-axis) is presented as this is
10 the highest of the vertical,
' lateral and radialvibration
O b o s oA AD A T I T T T T T I P M VR VR measured.
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Note: Allthe exceedances have been investigated and seem to be due to standalene events as a result of unknown local interferences. There was no construction activity
within 300m of the receptors which could cause such exceedances. For example Exceedences on 02/03/12,03/03/12, 20/03/12, 25/03/12 - are all short, isolated events and
unrelated to construction works.

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



Daytime VDV at Tigh-Na-Grian — March 2012

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

1.40

Construction VDV
130 Threshold
1.20

Daily daytime VDV
110 = = thresholdfor
residential dwellings

1.00

090
# 0.80 Measured VDV
'm
E 070
E- B Daily daytime VDV
S 060 (z-axis)

0.50 (n) = Investigation

0.40 —E Report Number

o
030 =
=+ e =z Note: Vibration data
oz0 O = e o 3 = = 3 3 3 A 5 2 : E— 49 ﬂ o - A ag-= 4 4 measured inthe vertical axis
S8 2c s g8 ° @eqg S o S 5 8 @ g8 @9 ° 5 o8 ° 5 o

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

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



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

Measured night time (23:00-07:00) Vibration Dose Values (VDV)
Tigh-Na-Grian
Measurement period: March 2012
14 Construction VDV
Threshold
13
12 Daily nighttime VDV
= = threshold for
11 residential dwellings
10
09
8 08 Measured VDV
-:.m
E o7 W Daily night time VDY
E (z-axis)
= 06
05 (n} = Investigation
Report Number
04
0.3
- S N om o ~ Mote: Vibration data
02—01—3ﬁﬂﬂﬁﬁﬂﬂ;ggﬂz:;ﬂﬂﬁﬂ:—‘;;—‘ﬂ—‘ﬂﬂﬁ measured inthe vertical axis
E 8 @ @ @ @ g o e s @ o @ @ ° 2 g5 o ° ° o © g o g (z-axis) is presented as this is
01 the highest of the vertical,
00 lateral and radialvibration
’ measured.
QGQ'QG\:I'0.;\10\}6;‘(6&000&6{}0&0’0‘C;;\,QG(D';"BQQQQOQQQJQ{»G&Q&Q&QQC;;\,Q‘\l}(b.;"é:}ﬁé‘lﬁé
AP U GO U U L S U S U SR U A R A G U G A U A LR SR A
SRS S AR S SRS SRR SR S AR S SR SR S SR SR A
FIFITE S P NI A »‘"&‘;‘P DA DA A A A A
& oo o F o &
Mote: The date given forthe nightdata is that on which the nightstarted. No construction works conducted on Sunday. Missing Data: 31/03/12 missingdata dueto error
when downloading dat files with Vibrock software.

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

Dragados,

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




PPV at Tigh-Na-Grian — April 2012

Measured highest daily Peak Particle Velocity (PPV), Tigh-Na-Grian
Measurement period: April 2012
200
19.0 Construction PPV
180 Thresholds
170 Daily PPV threshold
16.0 —— for intermittent
150 construction
140 Daily PPV threshold
130 — — . for continuous
12.0 construction
E 110
E 100
- Measured VDV
E 90 st
M Daily highest PPV
80 -
(z-@xis)
7.0 {n) = Investigation
6.0 Report Number
5.0
40 Note: Vibration data
3.0 measured inthe vertical axis
20 (z-@xis) is presented as this is
10 the highest of the vertical,
lateral and radialvibration
0.0 measured.
"‘Iv '10’} '1-0'170'1. Q"L N "1: "lrb’l.- ok "I.-Q’\rb‘l Q’b 'IQ’} "Lﬁ'} WQ{}Q{LQ{LQ{\'Q{L 0&6& GOQ'G’
St e @ av\/‘@q'av\’”@\ & @“@”’@ @ °*9' "’@\"’@"”cfp@”'@ *”@ PP e
\ »,,\ Q?‘\ q,\ Qg\ \ q). A g\ \ \ \ n;\\ Tq,\ ,\9\ “Jb\
-
ﬁ,é‘ c,'b ﬂ,o c,'a L,o c._{# c,.) e
Mote: Allthe exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity
within 300m of the receptors which could causesuch exceedances. Forexample exceedances: 03/04/12, 21/04/12, 22/04/12, 20/04/12 are all short, isclated events and are
unrelated to all construction activities.

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



Daytime VDV at Tigh-Na-Grian — April 2012

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

140
Construction VDV
1.30 Threshold
120 Daily daytime VDV
110 = = thresholdfor
residential dwellings
1.00
080
8 020 Measured VDV
£ o070
E‘ B Daily daytime VDV
= 0.60 (z-axis)
0.50 (n) = Investigation
g_ Report Number
0.40 =
030 b 7
3 @ o .
TR c 2 n S n o = S vy o= s = o= ] ﬂ 1 = 1 Note.Vlhr_atlondata_ _
0.20 = 0o © 8 g 6 © 2 2 & oo @ o o o 0 © 8 8 & = ° & 5 o measured inthe vertical axis
e e (z-axis) is presented asthisis
010 the highest of the vertical,
lateral and radialvibration
0.00 d
’»mmmﬁ,wﬁ,mmmmwmmwmmwmwmwmmwmxmxm Jeasures
S S T eSS
! o
GGG m@,\\%u s \w,,@ ettt @.\mw ¢
o S ol Ea) ‘:'" t:° Y s°°

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

Construction)

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



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

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

14 Construction VDV
Threshold
13
12 Daily nighttime VYDV
= = thresholdfor
11 residential dwellings
10
09
v 08 Measured VDV
Eo7 W Daily night time VDV
z-3xis
E 0.6 ( )
0.5 (n] = Investigation
Report Number
o4
0.3
Mote: Vibration data
0.2 3 * ! = = 1 o e = g el iy it ey + measured inthe vertical axis
3 ; @9 g = (z-axis) is presented as this is
01 the highest of the vertical,
o0 lateral and radial vibration
: measured.
w'{\'@\?’%d;" N Q'O’ N Q'O'q, 1’1. '0’% 1’1,@‘1, q"L{L“» %'1. SV ok '\,q'm';" {\9\'1‘%@'0' {\9\'}"" '0'% ¥ ‘\"’ v NWWQC"'LQ’O’ '0’1 v
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Mote: The date given for thenightdasta isthat onwhichthe night started.
Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International, Dragados, S.A. and Galliford Try Infrastructure Limited (Trading as Morrison

Construction)



PPV at Newton — March 2012

Measured highest daily Peak Particle Velocity (PPV), Newton
Measurement period: March 2012
20
19 Construction PPV
15 Thresholds
17 .
l . l . l .-m Dal!vPPVifhreshold
16 = for intermittent
. . . . . . . . . construction
15
e HHIHH Daily PPV threshold
13 l . l . l . l . . -— fcrarlt‘::'rntinucI::s5 °
12 . . . . . . . . . construction
HHIHH
£ 10
E"g ......... Measured VDV
& 3 ..l.l... . -Daiw_highestpw
: T o
s THH | oo
. ENEREERENN
. ERERNNENDR __
3 . . . . . . . . . ::;zi.l\:::iria:li;:iitraticalaxis
2 l . l . l . l . . (z-axis) is presented as thisis
1 "'. “l“.“.".“. "’. the highest of the vertical,
lateral and radialvibration
: SEEECEEEE
FOIIIIIHIIDDI DI DI II IO D DD D0 oo LIS
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MNote: Exceedances: The road adjacentto this receptor [A904 is less than 10m away from Vibrock at this location) is frequently used by HGVs and investigation of PPV
exceedances suggests that these exceedances are most probably due to the passing by HGVs. There was no construction activity within 300m of this reeptor which could
causesuch exceedances. Missing Data: measurement began at the 20/03/2012.

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

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



Daytime VDV at Newton — March 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Newton
Measurement period: March 2012
14
Construction VDV
13 Threshold
12 Daily daytime VDV
11 = = thresholdfor
residential dwellings
1
09
E 0.8 Measured VDV
'm
£ 07
E" M Daily daytime VDV
= 06 (z-axis)
05 I | NN - g _ L
g g = g g. g g I = -:ul; = % {n) = Investigation
-] e = e © ] Report Number
()
0.3
Note: Vibration data
0.2 measured inthe vertical axis
(z-axis) is presented as this is
01 the highest of the vertical,
o lateral and radial vibration
R N e TN, TR M VR, P T, g T Uty Ty Tty Ry Rt Ry Yy S VR, "y VRN R My SRy Ty TRty Ry Tt PRy R ¥ measured.
R TS S S S S S S ST AT
o i A o o o o o o A 0 0 V  a
AR SIRCIE A R R SRS R R R AN SRR IR SR R IR I AR R R IR
PSPPI EEC S PF P TP LSO PP DB DS
=il & o o o 5 i (.,° Ci
Mote: Exceedances: The road adjacentto this receptor (A904 is less than 10m away from Vibrock at this location) is frequently used by HGVs and investigation of PPV
exceedances suggests that these exceedances are most probably due to the passing by HGV=. There was no construction activity within 300m of this reeptor which could
causesuch exceedances. Missing Data: measurement began at the 20/03/2012.

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

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



Night-time VDV at Newton — March 2012

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

14

Construction VDV
13 Threshold
12

Daily night time VDV
11 = = thresholdfor
residential dwellings

1
09
E 0.8 Measured VDV
'm
Eor
E., M Daily night time VDV
= 06 {z-axis)

(n) = Investigation
Report Number

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

MNote: The date given for the nightdata is thaton which the nightstarted Exceedances: The road adjacent to this receptor (A904 is less than 10m away from Vibrock at this
location) is frequently used by HGVs and investigation of PPV exceedances suggests that these exceedances are most probably due to the passing by HGVs. There was no
construction activity within 300m of this reeptor which could cause such exceedances. Missing Data: measurement bhegan at the 20/03,/2012.

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



PPV at Newton — April 2012

Measured highest daily Peak Particle Velocity (PPV), Newton
Measurement period: April 2012
20
Construction PPV
1: = Thresholds
17 .
. “ . - _ Dal!\,rPPVt_hreshold
16 —_— 1 t ttent
- = = = = = = = construction
14 .
" HHEH e
12 construction
. EREREEND
B IEEEEERENDN
£ 10
5, IR RRRL [ § | EENER Measured VDV
g T | ==
z-gxis,
7 S
i EENNENNNENENENEENE )= nesigaion
. EEEREND nn EENER
. EERREND N | ERENR ___
3 THHHHH messured i the vetical axi
2 }j .,_='_= = H 5} ,1=,_=,,.=|I . (z-axis) is presented as thisis
. N i r 4 the highest of the wvertical,
: :.ﬂs.e.e“ S8 5 EREEEE S | renmeovennol
¥ '1 LN N SN N N ,\'1, .{L q, q, q, q, -} .CL- T T O S S A measured.
oS °"»'1.°'\9'1.°q. '»'L'» mmm"»"uwm PR R P R R R o PP
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Mote: The date given for the nightdata is thaton which the night started Exceedances: The road adjacent to this receptor (AS04 is less than 10m away from Vibrock at this
location) is frequently used by HGVs and investigation of PPV exceedances suggests that these exceedances are most probably due to the passing by HGVs. There was no
construction activity within 300m of this reeptor which could cause such exceedances. Missing Dat: 02/04,/12-10/04/12 is due to issues with the Vibrock chargers.

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

Construction)

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



Daytime VDV at Newton — April 2012

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

1.40
Construction VDV
130 Threshold
120 Daily daytime VDV
110 = = thresholdfor
residential dwellings
1.00
0.90
E 0.80 Measured VDV
'm
£ ov0
E‘ M Daily daytime VDV
= 0.60 (z-axis)
0.50 E‘ {n} = Investigation
= Report Number
0.40
0.30 _
Note: Vibration data
0.20 measured inthe vertical axis
(z-axis) is presented asthisis
0.10 the highest of the vertical,
lateral and radialvibration
ODDWWWW’}'X'}%W"»'LW’LWWWW’}W'}W’}"lv“b"\"b’\-ﬂ-’\"l measured.
A S T S AT ST S g e g T S A S S S i el g i L i
e e e e e e e e e
CMC TR A S TR TR W T R YA A A PP
& P o P e s
Mote: The date given forthe nightdata is thaton which the night started Exceedances: The road adjacent to this receptor (4304 is less than 10m away from Vibrock at this
location) is frequently used by HGVs and investigation of PPV exceedances suggests that these exceedances are most probably due to the passing by HGVs. There was no
construction activity within 300m of this reeptor which could cause such exceedances. Missing Dat: 02/04/12-10/04,/12 is due to issues with the Vibrock chargers.

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



Night-time VDV at Newton — April 2012

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

14
Construction VDV
13 Threshold
12 Daily night time VDV
11 = = threshold for
residential dwellings
1
0.9
E 08 Measured VDV
'm
Eor
E" M Daily night time VDV
S 06 (z-axis)
0.3 (n) = Investigation
Report Number
0.4
0.3
Mote: Vibration data
0.2 measured inthe vertical axis
(z-axis) is presented as this is
01 the highest of the vertical,
lateral and radialvibration
? 0y 2o N "\ 1 A 2 Wy v 1 A measured.
Q{"'Q\, Ny -0' o Q-» e 'C‘"s "'Q{"Q{"Q\, Q{" e Q-O'Q{"*» ""Q«, Q{"Qx
SO v\’"@ @, @‘U'@‘ @\ @‘ °‘5'@~ Sy S, @\ d"\?'& ey
Q&Z\@‘@‘&\\\\%\G \«\\\0\\\0\ RSP
ol o ey e T
Note: The date given far the nightdata isthaton which the night started Exceedances: The road adjacent to this receptor (A904 is less than 10m away from Vibrock at this
location) is frequently used by HGWs and investigation of PPV exceedances suggests that these exceedances are most probably due to the passing by HGVs. There was no
night-time construction activity within 300m of this reeptor which could cause such exceedances. Missing Dat: 02,/04/12-10/04/12 is dueto issues with the Vibrock chargers.

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



PPV at Scotstoun — March 2012

Measured highest daily Peak Particle Velocity (PPV), Scotstoun
Measurement period: March 2012

20
19 Construction PPV
18 Thresholds
7 Daily PPVthreshald
16 —— for intermittent
15 construction
14 P
! Daily PPV threshold
13 = = for centinuous
12 coenstruction
E 11
E 10
E" 5 Measured VDV
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(z-@xis)
7
{n) = Investigation
6 Report Number
5
4
Note: Vibration data
5 I~ measured inthe vertical axis
2 = (z-axis) is presented as this is
1 e T T T T T W the highest of the vertical,
o lateral and radialvibration
S Y b‘l ¥ @j. & Qm W g S g Q‘L B R g“" D S measured,
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Mote: Exceedances: 29/03/12 - The single exceedance has been investigated and seems to be due to standalone event as a result of unknown local interference. Missing
Data: Monitoring started on the 05/03/12.

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

Construction)

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



Daytime VDV at Scotstoun — March 2012

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

14

Construction VDV
13 Threshold
12

Daily daytime VDV
11 = = thresholdfor
’ residential dwellings

09
£ 0.8 Measured VDV
IM
E oy ; )
E-- B Daily daytime YDV
= 06 {z-axis)

0.5 {n} = Investigation

=+ Report Number
04 = i

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

Mote: Missing Data: Monitoringstarted on the 05/03/132.

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
Construction)



Night-time VDV at Scotstoun — March 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Scotstoun
Measurement period: March 2012
14
Construction VDV
13 Threshold
12 Daily night time VDV
11 = = thresholdfor
residential dwellings
1
09
2 08 Measured VDV
E 0.7
E" M Daily night time VDV
= 06 (z-axis)
0.3 (n) = Investigation
Report Number
0.4
0.3
Mote: Vibration data
0.2 measured inthe vertical axis
o o e o T o o B o S e S T oo o o o o 2 o o= o o oo (z-axis) is presented asthisis
o1 g8 § o § & § § § § & g 8§ § o § & § 8§ § § § & &§ § § ) i
o @ @ @ 0 0 @ &0 @ @ @ © ©@ & © o @ @ @ @ @ @ @ © @ the highest of the vertical,
o E EEEEEEEEEEEEERETR E B EEEEEEETR lateral and radialvibration
measured.
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MNote: Missing Data: Monitoring started on the 05/03/12.
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)



PPV at Scotstoun — April 2012

Measured highest daily Peak Particle Velocity (PPV), Scotstoun
Measurement period: April 2012
200
15.0 Construction PPV
18.0 Thresholds
170 Daily PPV threshold
16.0 — for intermittent
15.0 construction
140
Daily PPV threshold
13.0 — — . for continuous
120 construction
E 110
£ 100
E" a0 =+ Measured VDV
& 20 W Daily highest PPV
’ (z-axis)
7.0 .
(n) = Investigation
6.0 Report Number
5.0
40 - -
~ T Note: Vibration data
3.0 3 ] measured inthe vertical axis
20 . o (z-axis) is presented as this is
10 T T T T T . T T T T . T .. % % m o+ the highest of the vertical,
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Mote: Exceedances: 01/04/12 - The extremely high exceedances duringthis period have been investigated and seem to be due to standalone events as a result of unknown
local interferences. There was no construction activity on Sunday.

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

Construction)

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



Daytime VDV at Scotstoun — April 2012

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

140

Construction VDV
1.30 Threshold
120

Daily daytime VDV
110 - thn_ashcrl_dfcrr )
residential dwellings

1.00

0.90
E 0.80 Measured VDV
g

0.70
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Mote: Vibration data
0.20 measured inthe vertical axis
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Mote: Exceedances: 01/04/12 - The extremely high exceedances duringthis period have been investigated and seem to be due to standalone events as a result of unknown
local interferences. There was no construction activity on Sunday.

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 Scotstoun — April 2012

1.40

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

1.30

Construction VDV
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110

Daily night time VDV
= = threshold for

1.00

residential dwellings

0.90

Measured VDV

VD, ms175

M Daily night time VDV
(z-axis)

(n) = Investigation
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Note: Vibration data

0.20
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measured inthe vertical axis
(z-axis) is presented as this is
the highest of the vertical,
lateral and radialvibration
measured.

MNote: The dste given for thenightdstz isthat onwhichthe night started.

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

Construction)
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PPV at Whinnyhill — February 2012

Measured highest daily Peak Particle Velocity (PPV), Whinnyhill
Measurement period: February 2012
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19 . Construction PPV
18 . . Thresholds
17 = = = = Daily PPV threshold
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15 . l = = = = construction
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E‘ 5 . . . . . . Measured VDV
& 3 . l . l . l W Daily highest PPV
EERRER (z-axis
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i THHH
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a
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\:19ﬁ::'LQ&\'»Q{:"PC}Pﬂ*\?ﬂf"?\?ﬁﬁﬁ'\?ﬂﬁoﬂP{‘;'LQ{:}Q{;LQO\@{:"FG\@Gm"ﬁ'ﬁﬁ'ﬁﬁm"ﬁﬁ?ﬂm"ﬁ@o'15:’0\'153{:'1.@:*»“’&
G Attt G
S P P PGP P DN B Y AR A Y A et A B D
P Caa Ca ra
Maote: All the exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity
within 300m of the receptors which could cause such exceedances. Missing Data: Monitoring began on the 16/02,/12.

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

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



Daytime VDV at Whinnyhill — February 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: February 2012
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Mote: Missing Data: Monitoring began on the 16/02,/12.
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Night-time VDV at Whinnyhill — February 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: February 2012
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Mote: Missing Data: Monitoring began on the 16/02/12.
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PPV at Whinnyhill - March 2012

Measurement period: March 2012

Measured highest daily Peak Particle Velocity (PPV), Whinnyhill
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Mote: All the exceedances have been investigated and seem to be due to standalone events as a result of unknown local interferences. There was no construction activity
within 300m of the receptor which could cause such exceedances. Missing Data: 17/03/12-18/03/12 Vibrock moved to monitor rock blasts.
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Daytime VDV at Whinnyhill - March 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: March 2012
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Note: Missing Data: 17,/03/12-19/03/12 missing data Vibrock moved to monitor rock blasts.
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Night-time VDV at Whinnyhill - March 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: March 2012
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Mote: The date given forthe nightdata isthaton which the night started. Missing Data: 17/03,/12-19/03/12 missing data Vibrock moved to maonitor rock blasts.
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PPV at Whinnyhill — April 2012

Measured highest daily Peak Particle Velocity (PPV), Whinnyhill
Measurement period: April 2012
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Mote: Daily All the exceedances have been investigated and seem to be due to standaloneevents as a result of unknown local interferences. There was no construction
activity within 300m of the receptors which could cause such exceedances. Missing Data: 26/04/12 missing data, vibrock moved for rock blastat Admiralitys house.
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Forth Crossing Bridge Constructors - A Joint Venture of Hochtief Solutions AG, American Bridge International,

Daytime VDV at Whinnyhill — April 2012

Measurement period: April 2012

Measured daytime (07:00-23:00) Vibration Dose Values (VDV), Whinnyhill
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Mote: Missing Data: 26,/04/12 missing data, vibrock moved for rock blast at Admiralitys house.
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Night-time VDV at Whinnyhill — April 2012

Measured night time (23:00-07:00) Vibration Dose Values (VDV), Whinnyhill
Measurement period: April 2012
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Mote: The date given forthe nightdata isthaton which the night started. Missing Data: 26/04/12 missing data, vibrock moved for rock blast at Admiralitys house.
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APPENDIX C - VIBROCK CALIBRATION CERTIFICATES
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