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STRUCTURE REF — AS Menai Bridge

1. Introduction and Locatlon Map

1.1 UK Highways Ltd manage a number of assels, which it has a duty to inspect and maintain
onh a periodic basls. Atkins Is working on bahalf of UK Highways Ltd to carry out these
inspections and report on the condition of each asset.

1.2 This report covers the Princlpal Inspection of UK Highways Ltd structure reference AS
Menai Bridge, named Menai Bridge, at grid reference 255677, 371404. A location map is
Included below.
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2. General Description
21 introduction

The Menal Suspension Bridge {MSB) was originally constructed in 1826 with iron
sugpenslon chalns carrying a wooden deck. Between 1838 and 1840 the entire wrought
iron suspension chains were replaced and reduced from four sets to two constructed from
high tenslle steal. The original masonry works to the towers and approaches remain
unchanged. The deck was also replaced at that time and the road deck above the arches
wora increased in width at the centre of the bridge, by reducing the central reservation
approaches, to better accommodate traffic.

The bridge, which is a Grade | listed structure (the curtilage includes the gardens, Bridge
masters house and the rear wall at the Antelope pub), crosses the Menal Stralt at lts
nammowest point near the village of Porthaethwy (Menai Bridge). It carries the AS carriageway
linking mainland Wales to the island of Anglesey. The Menai Bridge is used as an altemative
route should the Britannia Bridge be clogad. The bridge alsc carries a bus
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route on the AS camiageway and two 2.6m wide cantilevered footways either side of the
single carriageway.
Structural form of the Menai Suspension Bridge

The bridge consists of a centrally suspended span with masonry arch approach viaducts at
each end. The maln support towers rise 52m above the low water mark, 17m above the
road deck and are pesitioned 176.75m apart The maln bridge deck Is suspended with two
suspension chains, which are located symmetrically about the centre line of the bridge.
Each suspension chaln comprises an upper and lcwer chain. Each Individual chaln Is
compesed of six flat elementsAaminations which are interleaved at the connection to the
hanger/node positions. At each node a 254mm dia. connecting pin passes through the
twelve laminations forming the <hain.

The chains pass over saddle bearings located on top of the support towers and terminate
beyond the approach visducts at connections to the ground anchorages. The anchorages at
the mainland side extend to baneath the Holyhead — London railway line and are encased in
concrete. The dip of the chaln catenary over the central span Is 13.1m and the bridge width
is 11.38m wide.

The hangers are attached to the upper chain nodes with 12.7mm thick drop plates and to
the lower chain nodes by single 25.4mm thick drop plates. At upper chain'hanger lccations a
sacondary drop plate is fitted, which passes belween the third and fourth links of the lower
chain and is connected to the wire cable hanger, below the underside of the lower chain. At
the approach spans, wire rope hangers connect the suspension chains to anchors built into
the masonry arches and are tensloned to provide the required catenary form.

Betwesn the back-stay chains, above the approach spans, lateral sway resiraints have been
fitted above the road level. Along the main span, two vertical restraints were fitted above the
road level between the suspension chains and truss. These vertical restraints are positioned
so that they effectively split the truss into thirds. The main deck is suspended form the chain
nodes by wire rope cables which are replaced at the mid span section between the chaln
sway resiraints by shorter mild-steel hangers of sguare cross-section.

A number of the wire rope hangers have a modified connection detail between the wire rope
hanger and the node drop plates. This detall Incorporates a set of screw secured end plates
Instead of tha typical washer and split pin. The road deck conslsts of a steel plate
supporiad on a steal beam grillage. Twa rivetad longitudinal stiffening trusses 2.58m deep
runhing the length of the deck stand on each side of the road way.

The truss has been constructed in sections and joined using the splice plates on the flanges
of the boomsa. The: longtudinal truss ends rest on pre cast corbels on the support towers and
are also suspended off suspension chains. Steel wire hangers, terminating in these
stiifening longltudinal trussas, are suspended from the suspenslon chaln by means of drop
plates and hanger plates. The vertical hangers are at 2.44m centres attached alternately to
tha lower and upper chains. Tha faotway on the suspsndad span is carried on tapered steal
cantilever members riveted {0 the bottom beam of the lengitudinal truss.

The approaches are constructed as 16.002m span masonry arch viaducts; three apans on
the mainland side and four spans on the Anglesey side. The approach viaducts terminate at
masonry retaining walls which curve cutwards and dacraase in height to match adjacent
ground levels. The masonry plers on both sldes of the suspended deck are founded on solld
rock. On the Anglesey approach all but two of the middle pier bases remain submerged
almost parmanently, except during Spring Low Tide when all the pler bases are exposed.
On the mainland approach the pier bases are submerged at high tide only.

Recent maintenance works

Recent malntenance works are summarisad In the Manal Suspension Bridge - The first 200
years book. This book states that a major repainting of all the structural steel work was
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camied out In 2004/2005 conslating of a 3-coat, 2 pack polyurethane protection system
which typically lasts 12-15 years depending on specification. The repainting of the bridge
requirad the complete removal of the existing paint system which contained high traces of
lead. However, the visual appearance under the main suspended span suggest that re-
painting works were only carried out fo the first few metres of the sast and west edges. The
bridge has had some other minor malntenance work Including replacement highways signs,
maintenancs to the lighting systems with some repairs and repainting to the steelwork.

Inspection Procadure

The inspection was camied out in phases which included drone survey, dive survey, comnfined
spaces survey, roped access survey, MEWP and on-foot surveys. Tha drohe survey was carmled
out betwean 10th-12th Saptember, the dive survey was carried out during Spring Low Tide
between 28th and 28th September and the roped access survey was carried out betwasn 30t
September and 5" October 2019. Rectrix Drones undertook the drone survey, Titanium UK
Divers undertock the dive survey, Up n Under Roped access teams undertook the roped
Inspection beneath all spans which also used a safety boat on stand-by during all work over

water. The elements of the superstructure above the were cammied out via MEWP
inspections using Facelift Access by Atkins engineers %

Following a review of the initial surveys, the MEWP survey was camied out on the main bridge
deck superstructure between 5% and 7 November 2018. The south end of the bridge, abave
the 3-way junction leading from the AS to Treborth Botanical Gardens, was carried out during
a night-time MEWP inspection on 8" and 10* December 2018. The confined spaces inapection
to the north back-stay anchor block and on-foot ingpections from the footways were camied out
at several opportune periods throughout all these dates by Atkins engineers

Il e general weather at the time of all these Inspections was largely dry and a

termperature range of between 4-16 degreas Celsius with wind speeds of between 0 and
20mph.

Buried and balow ground parts of the structura were nct inspected but the pier bases were
Ingpected and surveyed for scour during Spring Low Tide when they were all viglhle. No
testing was carried cut as part of this inspection.

The position, extent and severity of all significant defects are recorded in Section 4 and
summarised on the bridge inspection pro forma in Appendix A. These follow the Bridge
Condition Indicators system developed by the County Surveyors Society. The Principal
Inspection was te comply with the DMREB Volume 3, Section 1, Part 4 — BD

683/94. Photographs of the bridge and any defects are contalnad In Appendix B.

Although the bridge epans between Anglesey and malnland Wales from north north west
{NNW) to south south sast {SSE) for clarity, this report has adopted the convention of the
bridge spanning from north to gouth. Therefors, the cardinal points within this report uge
such terms as north tower, south tower, west parapet and east parapat.

The spans are numbered from 1 to 8 from north to south with the main suspended span
being span 5. There are 4 approach masonry arch spans to the north, Anglesey side and 3
approach masonry arch spans to the south, malnland side. Span 1 observations will
encompass the northernmost arch, north abutment and cormesponding pier 1. Span 2 will
include the next arch and pier 2 and so on until span 8 and the south abutment on the
mainland side of the bridge is reached. Note that this report has many crossreferences so
large parts are more straightforward to read when the report is openad twice aelactronically;
one at the descriptions section and one at the corresponding photos.
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Inspection Findings

1. Primary Deck Element

This element Includes the masonry approach arch Infradoses, the maln span steel fruss and
high tensile steel catenary chains and anchaor blocks. The hanger cables, hanger plates and
mild steel square section drop links to the middle third of the maln span are Included within
element 5 — Tie beam/rod. Tha defacts to the primary deck slements are as follows:

» Several small areas of paint loss and surface corrosion were noted throughout the east
and weet longitudinal frusses lkcated between the footways and cariageway. Most of the
paint loss/corrosion areas were to truss element nodes and discrete pockets where water
collecis due to the Intrcate detall around rivet haads and In areas where saveral plates meet
and intersect (Figure 35). Typical paint loss and corrosion was noted te the lower west face
of the maln fruss and walkway cantllever, 80.5m from sourth {Flgure 117).

» Several small areas of deep mortar loss wena noted to joints throughout both towers
particularly to the lower third of the upper fowers above the road deck. A typlcal example of
this was to the lower east face of the south tower above the road deck level {Figure 27).

The vigible parts of the back-stay anchor block arangement, located to the east and west
footways baneath the north end of the bridgae, were structurally sound and generally in fair
condition except for the following durabliity type defects:

= Saveral small arsas of minor to moderate paint l0ss and minor cormosion were noted to bolt
haads on the north back-stay anchor bolt group armrangement. This defect was mora so to
the west back-stay anchor bolt group amangement than the east, possibly due to the
pravailing south-westerly wind direction making this side slightly more exposed to the
slerents. Conversely, the relatively sheltered south back-stay anchors, being housad in the
bridge-masters building, were in good condition. Also, thers was vegetation growing from
silting/ponding areas to the base of the north west back-stay anchor arrangement (typically
shown on Figure 93, Figure 94).

» The west face of the west back-stay anchor arrangsment was genarally in good condition
with minor algae staining {Figure 92) but general light surface commosion was noted to the
insida, east face bolt group of the west back-stay anchor arrangement. Savaral small areas
of minor to moderate paint logs and corragion was found to bolt heads. Also, vegetation
was growing from silting/pending to the base (Figure 93).

» Corrosion was noted along the inside, east face of the west back-stay anchor arrangement
belt group where it meets the buried concrete ancher block. There were also several small
areas of minor to moderate paint loss and corrosion to bolt heads (Figure 94).

= The north face of the east back-stay anchor amangement was genarally in good condition
but with minor cracking to the short retaining wall supporting the east footpath {Figure 95).
There was also very minor cracking and algas to the south face of the east anchor block
(Figure 96) and minor rust staining and debris surrounding last chain links near the east
ancher block {Figure 97).

= The north anchor block showed corrosion and rust staining beneath the south end of the
east anchor block strands (Figure 98). There ware also algae to, and debris beneath the
west face of the east anchor block strands {(Figure 99) and algae to the concrete plinth near
the east anchor block (Figure 100).

The defects recorded during the roped access Inspection of the underside of the deck were
typical throughout the bridge with isolated arsas of comrosion to alements, small areas of
delamination and paint loas throughout with corrasion depths taken every 30m Intervals as a
reference. The rope inspection site noles start from chOm at the south end to ch176.75m at
the north end. The defects are as follows:

» The walkway deck surfacing was generally In goed condition throughout.

5192018201 S/KVO030/001 H
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» The walkway edge girders exhibited signs of light comasion throughout.

»  Several small areas of paint lose and corrosion were noted throughout lower truss
typically to the main span lower west alevation, 27m from south (Figurs 110).

» The upper part of the maln longltudinal truss, separating the camageway and the
foctways, showed several small areas of light corrosion up to 1mm deep throughout, to
less than 1% surfacae area. Typleal at 148m from the south (Figure 124). The typleal
condition of the cuter lower truss and cantilevers looking south from the east side at 12.56m
and 17.5m from the south end (Figure 130, Figure 131 respectively).

«  The lower part of the main longitudinal truss showed several small arsas of light
corrosion up to 1mm deep throughout to lees than 1% surface area with areas of heavy
paint loss and up to 3mm deep corrosion typically at 90m neorth of the south end, at 139m
from the south {Figure 141) and at 149m from the south {Figure 142). A general view of
some of these defects are within Figure 143,

The defects recorded during the roped access Ingpection of the Imestone masonry
approach arch intradoses were also typical throughout the bridge. The defects to note were
as follows:

s Areas of minor damp staining and efflorescence were noted throughout the south
end of arch span 7 (Typically to Figure 148).

»  Sovaral small areas of deep mortar loss were noted to mortar joints throughout the
arches. A typical area around the east side, above g2outh springer of arch 7 is within Figure
150, and Figure 151 where vegetation is starting to grow.

2. Sacondary Deck Element — Transverase beams

Thie element Includes tha steal | beams that were suspanded transversely from the
main longitudinal trusses using a combination of bolts and rivets. The defects to note
were as follows:

+ (Generally, 1-2mm depth of comosion was noted to several areas throughout the
transversa beams which ara suspaended from tha deck longitudinal truss. Bolt and rivet
heads were generally less corroded but bolt/rivet heads at 150m north of the south end
were 809% corroded to 2mm deep with some isclated areas measured up to 3mm deep.
Areas around where services cut through at the south and north ends and along lower
flange plates weare typically more comroded, up to 2mm deep in places along the east and
west adges of the main span, {Figura 102, Figure 103, Figura 104, Figura 108).

s Paint loss and corresion was noted to the soffit of the west footpath cantilever to the
south tower. Note flaking paint where the concrete soffit had been Incormectly painted
{Figure 105).

» Beveral areas of minor to moderate paint [0ss and corrosion was noted to the south
end of the main span (typical examples of this, along with areas of previous painting visible
to beam ends, defects are shown within Figura 103).

» Paint loss and comoslon was prevalent throughout the maln span soffit and lower
face of truss, typical to 37m from the south (Figure 111, Figure 112). Further paint loss
and comrosion was noted to the main deck soffit, typical at 46.5m from the south (Figure
113).

» Deep pitting corrosion and full depth section loss was noted to the lower edge
beam flange, 52m from the south (Figure 114).

» Paint loge and commoelon was noted to transverse beam edges, longhtudinal stiffeners
and bolts, 85.5m and 90.5m from the south end {(around mid-span) (Typically within Figure
118, Figure 118 respectively).

+ Paint loss and comrosion was noted to the west face of the lower truss, upper flanges

of the walkway cantilover and rust-staining was found to the bearing shelf, north end
(Flgure 125, Figure 128, Figure 127).
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STRUCTURE REF — A5 Manal Bridge

« Paint loss, flaking paimt, paint loss and comosion was noted to a small steslwork
repair panel to the lower east face of the parapet, 8m from the south end {Figure 128).

« Paint logs and minor corrosion was noted to the transverse beam east end,
12.5m from south and (Figure 128). Further paint loss and corrosion was noted
throughout the transverse beams and longitudinal stiffeners, 71m from the south
{Figure 135).

3. Secondary Deck Element

This element includes the steel deck plates toppad with concrate, spanning the transverse
| beamns. Thase elements could not be fully inspacted as they were covered with the
asphalt camageway surfacing. The deck plate soffit was Inspected at the same time as tha
underside of the longitudinal truss and the suspended transverse beams, 5o inter-related
defects ara covered within elements 1 and 2 — Primary and Secondary Deck Elements
respectively. However, a summary of the specific defects 1o these elements are outlined
below:

« The deck plate soffit showed paint loss and corrosion of up to 2mm deep typically
throughout but 3mm deep at around ch170m (the north end of the deck) but at 10%
area throughout.

= The angle plates showed saveral small areas of light corrosion up to 1mm deep
throughout to less than 1% surface area.

«» Several areas of paint loss and comosion were widespread throughout the deck
soffit, typical at 86m and 71 from the south end of the main span {Figure 118 and Figure
135 respectively). Simllar defects were typlcally found at 85.5m from the south (Figure
138).

4. Half Joints
Thera were no half joints on this bridge.
5. Tle beamirod

This saction will cover the hanger cables, their respective hanger plates and upper pin

connectlons along with the turmnbuckle connactions which are located |ust above declk leveal.

It should be noted that the substructure of the back-stay tle bars, burled beneath the
approach surfacing, was not inspsctad. This section will also cover the squars section mild
steel drap links which were present to the central third of the maln span, located around
mid-span.

The hanger cables along with the upper and lower connectlons were generally In good
condition throughout the superstructure. However, the mild stesl drop links were in poor to
fair condition awing to the notable section loss where the links pass through the upper
russ members, just above the threaded section where the nut and washer assembly ig
situated. Lange and relatively thick (6-7mm) flakes of paint and corrosion could be easily
removed from these arsas at will. It appears that this corrosion was due to salty water
continuously running along the catenary chains, down the drop links and ponding between
the truss plates and local plate stiffeners. This defact effect may have been exacerbated
resulting from the uae of mild steel for this structural component. The defects to these
selements are outlined below:

=« Possible vehicle impact damage was located to the east 4 hanger south of the
south towar. This was evidenced by a vislbly bant lower section and paint logs to cable.
Degpite thig, the turnbuckle and lower circular hanger section appeared to be in fair
condition but with non-visible fatigue siress that would be latent and hand to visibly detect
{Figura 28).

s  Locallead paint loss, comoslon and moderate saction loss was notad to the 34no (17no
each side) square drap link mikd steel bar lower portions located throughout the middle thind
of the east and west sides of the main span {Figure 28, Figure 28, Figure 30, Figure 31).

« Afew small areas of paint loss and surface corrosion was noted to the lcwer hanger
cables throughout but particulary o the east side back stay hanger cables at 21m north
of the north tower (Figure 35, Figure 36).

ATKIN
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The upper hanger connection to the south hanger at the lower south west back-stay chalng
wera structurally in gocd condition with minor water-staining (Figure 155, Figure 159).

» Small areas of paint loss and minor corrosion was noted to the articulating areas of
the upper hanger connection to the 19th hanger on the south west back-stay chains. it
should ba noted that this elamant was structurally, In goad condition {Figure 180).

» Small arsas of paint loss and minor corroslon was noted with rust-staining to the
upper hanger connection to mid-southern hangers on the central west catenary chalns
{Figure 181, Figure 162).

« Small arsa of paint loss and minor comasion was noted with rust-staining to upper
hanger connection to a seuthem hanger on the central west catenary chalng (Figure 163,
Figure 164).

e Paint logs and minor comoslon was noted to the upper hanger connection and spiit
pin to & hanger on the east side north back-stay chains (Figure 180).

»  Flaking paint Ipss and minor comoslon with rust-stalning was noted to the upper tie
cable on the sast sidse north back-stay chains (Figure 181).

6. Parapet beam or cantllever

This element includes the cantilevered walkways either side of the camiageway which also
support the east and wast pedesirian guardralis. For the maln suspended span, the
wilkway surfacing sat on paasible thin reinforced concrete slabs and steel soffit plate
which in tum sit on cantilevered steel beams which connect to the side of the longitudinal
truss. For the masonry arch approach apans, the extrema east and west adges of the
footway cantllever off stone corbels projecting from the top of the arches. The defects to
this eloment are as follows:

= Wide areas of spalling and exposed rebar was noted to the soffit of the cantilevered
footway to the west of spans 1-4 and, to a lesser extent, throughout all the walkway slab
soffits (Flgure 37, Flgure 38). Due to some repalrs cracking and ongolng spalling, there
was a risk of falling masonry fo boatars below.

» Moderate paint loss and minor cormosion was noted to the walkway soffit particulary
to the south and of the main span west walkway soffit, 8m from south (Figure 108), south
end of maln span west walkway £offit, 17.5m from south (Figure 108).

« Moderats paint loss and comrosion was noted to the west walkway cantilever, gusset
plate and rivet haads, typlcal at 117.5m from the south end of the main deck (Figure 120).

¢  Moderate paint loes and cormosion was noted to the west walkway cantllever flange
end and rivet heads, 121.5m from the south end of the deck {Figure 121) and at 149m
(Figurs 123). Paint loss and moderate cormosion was noted to the base of the east parapet
Infill kars, 27m from the south end (Figure 132) with comraslon and rust stalning to the
base of the east parapet post, 41m from the south end (Figure 133), at 56.5m from the
south end {Figure 134} and 139.5m from the south (Figure 138, Figurse 140).

«  Sevaral small areas of moderate paint loss and corrosion were notad to bolt heads to
the inside face of the east edge beam, 112.5m from the south (Figure 137) and at 153.5m
fram the south {(Figure 144).

» Ashort length of expanding foam and compreasible fibre board was located to the
lowar outer east face of the east edge beam, 126m from south {Figure 138).

» Several small areas of spalling and exposed rebar were noted to the west walkway
soffit above arch 7 (Figure 152).

«  Approximately 800mm diameter x 40mm deap spalling with exposed rebar was
notad to the wast walkway soffit abova the cantllaver off apan 7 (Flgura 154).

519201 8201 9KVOL30A01 10
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»  Several areas of typlcally 100mm x 50mm x 20mm deep delamination and spalling
wena noted with exposed rebar to the east walkway soffit of span 8 {south span).
Previously repalred araas were also viglble (Figure 155).

T Deck bracing

The stesl deck plates toppad with concrate, spanning the transverse | beams. These
alements could net be fully Inspected as they wera covered with the asphalt carmageway
surfacing. However, the deck plate soffit was Inspected at the same time as the underside of
the longitudinal truss and the suspended transverse beams, so the condition and defects are
covared within elemants 1 and 2 — Primary and Secondary Deck Elaments ragpectively.

This element Includes the trangverse chaln braces to the north and south back-gtay chalng.
The defects to this element are as follows:

»  Minor paint loss and comosion wag noted to the north transverse chaln brace malnly
to bolt heads (Figure 33,Figure 34).

When looking north along the north back-stay chalns and trangverse brace connection,
there were small areas of corrosion along the top edge, west connaction and east comer
stiffeners. This brace was generally, In goad condition with some minor surface comosion
{Figure 177). A close-up of these defects is shown within Figure 178 and Figure 179
respectively. The outer face of the south east back-stay chains and transverse brace
connection were ganerally In good conditlon with small areas of minor comoslan {Figure
199).

The eouth west back-stay chalns and transverse brace connection were generally, In good
condition {Figure 155, Figure 156, Figura 157, Figure 158}.

8. Foundations

The two abutments and seven plers, all constructed from limestone, are largely founded
directly onto bedrock and their condition is best described as generally good. The dive
survey of the seven pier bases ravealed no significant scour and tha superstructure above
showed no visible sign of settlement or other structural distress resulting from poor
foundations. (5ee Dive Report within Appendix C).

9. Abutmenis

The north and south abutments were generally in good condition, but the following relatively
minor defects were recorded:

=  Several small amas of deep mortar loss were noted to the north abutment
particulary to the lower west face (Figure 39, Figure 40, Figure 88). The abutmant faces
had some light-coloured efflorescaence and dark-coloured minor damp-staining evident,
but these wers generally assthetical defects owing to the age of the structure.

10. Spandrel wall/head wall

The spandrels to the approach arches were largely In good condifion but with the following
defect:

»  Several areas of up to 350mm x 350mm of delamination and spalling with exposed
rebar were noted particularly to the west spandrel panels above arch 7 {Figure 153).

11. Piericolumn

Tha saven limestone masonry piers, supporting the eight-span bridge wena largely in good
condition but with the following defects:

» Areas of minor damp staining and efflorescence were noted throughout all pier north
and south faces, typlcally to the south face of pler T (Typlcally shown on Flgure 148) and
the south face of pier & (Figure 145). Very minor damp staining and efflorescence was
also noted throughout the south face of pler 7 {Figure 149).

519201872019/KV0030/001 11
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» Several areas of water-stalning and efflorescence were noted to the north face of the
north pier {Figure 182).

. Monitor several small areas of efflorescencs, small stalactites and minor damp
atalning was notad to the north and south towers' fransverse arches {(Figura 32).

12. Cross head/capping beam

The tops of the two stone towers, supporting the suspension chain saddles, were generally
in good condition with no obvious defects. This element was accessad by a separate team,
malnly Inspecting the saddle roller bearings on top of the towars, and Its condltion will be
covered within a separate report.

The ¢ross heads supporting the main suspended trugs appeared 1o be In good
condition with no obvious defect. Minor rust-staining from the surface comrasion to the
axposed bearings was noted to the top of the plers.

13. Baarings

The bearings, located at each end of the main suspended truss, were largely obscured
by the small gap between the corbelled bearing shelf and end trangverse deck beams.
Therefore, only the visible areas of these bearings, to the inner and side faces, could be
inspected. The following defacts wera recorded:

. Visible areas were suffering from widespread paint loss and minor comesion to the pin
joint. This was probably due te road salt penetrating the open joint frem abave and the
overall salty environment surrounding the bridge in ganeral, These areas were also difficult
ta access which means it may not have been painted during the 2005 refurbishment works
(Figure 107). Extensive surface comoslon was also noted to the north maln span bearings
on pier & (Figure 146).

The suspension chaln saddle roller bearings, contalned within oll filled trays on top of
the towers, were inspacted by others whilst this inspection took place. The condition and
photos of these alements are therefors contalned within a separate report.

14. Beaaring plinth/shelf

The top surface of the bearing shelves, located at each end of the main suspended fruss,
were obscured by the small gap between the corbelled bearing shelf and end fransverse
deck beams. Therefore, these bearing shelves coukd not be fully inspected. However, the
slde faces of thase bearing shelves were vislble and appeared to be In good condition.

15. Superstructure dralnage

The superatructure dralhage on the bridge deck conslsted of rudimentary 25mm diameter
drill holes located at regular intervals along the camiageway adges along the kerblines.
These holes wers unblocked and appeared to drain cammageway water diractly through
the deck and Into the Menhal Stralt below. Other carmlageway dralnage was located off the
bridge deck, in the vicinily of the bridge, and the condition of these was generally good
but with the following defects:

s A rectangular highway edge gully was blocked to the south west acteas road
where it adjoins the A5 immediately beyond the south end of the bridge (Figure 41).

16. Substructure dralnage

There were no weepholes, or other obvious form of substruchure dralnage,
visible throughout the bridge.

17. Waterproofing

The watarproofing system was not visible for this Inspaction but there were defects
which would indicate a minor defect associated with the waterproofing system on the
masonry arch approach structures. The defects to this element are as follows:
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» General areas of efflorescence and damp-atalning were noted through the arch
intradoses particularly the slight dripping noted through the west side of the north arch
(Figure 42).

»  Minor damp stalning and efflorescence was noted throughout but typlcally to the
south abutment (Figure 147) and arch 7 (Figure 148).

10. Movementlexpansion joints

The continuous arch approachses had no expansion joints to their specific construction form
but there were steal comb Joints 1o the north and south ends of the maln suspended truse.
These comb joints were located Just below camageway level and thelr top surfaces sat
flush with the carriageway surfacing, appearing in good condition.

11. Finishes: Deck Elements

Deck element finlshes within this section Include all palntwaork above the road deck, to the
main span truss, hangers and suspension chains. The finishes to the lower truss,
transverse beams, deck soffit plates, longitudinal deck stiffeners and walkway cantilevers
beneath the top of the deck — because they co-exist with generally deeper corrogion and
were also inspeacted by the ropad access teams - are covered within element 1 Primary
deck, 2 Secondary deck — transverse baams, 3 Secondary deck — deck soffit plates, &
Cantilever, 7 Deck bracing and 23 Parapet handrails respectively. The defects to the above
road deck elements are as follows:

» Small areas of paint lose, minor corraslon and rust stalning were noted

extensively throughout the centre span truss members, particularly the bolts, rivets

and plate snds (Figure 43, Figure 44).

»  Saveral discrete areas of falled paint, minor comosion and resulting rust stalning

to the lower hanger lugs (Figure 45, Figure 46).

=«  Soveral areas of full depth paint loss, minor corrosion and rust staining were noted
to the truss rivets throughout the entire main span {Figure 47, Figure 48, Figure 48).

«  Small areas of failed paint, corrasion and resulting rust staining was noted to the
upper hanger lugs {Figure 50, Figure 51).

»  Moderate areas of paint loss and minor comasion were noted to the ingside faces of
the upper truss members. typically to the sast side at 15m south of the north tower
(Figure 52, Figurs 53).

o  Small areas of chipped paint and rust stalning were noted throughout the west
truss (Figure 54, Figure 55, Figure 568).

¢  Full depth paint loss and moderate comaslon were noted to the electrical box, Just
off the carriageway within the truss, to the west side at mid-span (Figure 47, Figure 58).
=«  Several small araas of paint loss ware noted to tha hangears, typically to the 2nd north
west hanger (Figure 59, and typlcal to first north west In Figure 60).

« Several small araas of paint loss ware locatad to the north chain brace (Figura 81).

» Paint loss and minor comaslion with rust-staining was noted to the lower hanger
connaction area to a hanger on the central west catenary chains (Figure 165).

« Paint loss and minor comrosion with rust-staining was noted to the mid-span drop
link on the central west catenary chains (Figure 186).

« Minor paint loss and minor corrosion was noted to the lower chain near mid-span
on the central wast catenary chalns {Figure 167).

« A band of minor paint loss and minor cormosion was seen to the upper chain near mid-
span on the central west catenary chalng (Figure 168) and surface comraslon to the west
chain saddle on the south tower {Figure 169). A close-up of this defect is in Figure 170.

»  Small areas of surface comasion were noted throughout the ends of the chaln bracing
on the scuth tower saddles, north face (Figure 171). A clese-up of this defect is in Figure
172,

« 3mall areas of surface corroslon were noted to the east chaln saddle and to the
roller bearing bath on the south tower (Figure 173).
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» Paint loss and minor corrosion was noted to the upper hanger connaction and split pin to
a hanger on the west side north back-stay chains (Figure 174). A closa-up of this defact is
In Figure 175.

= Paint loss and minor comrosion was noted to the upper hanger connecticn and split pin to
a hanger on the west slde north back-stay chalng (Figure 178).

« Small areas of surface corroslon were noted to the chaln saddles, roller bsaring baths and
bracing on the north tower. Figure 182 shows this defect an the north face of the north
tower. Figure 183 shows tha north side of the sast saddle and Figurs 184 shows the south
slde of the east saddle.

« Small areas of surface corrosion were noted to the chaln saddles, roller bearing baths and
bracing on the north tower. Several areas of comoslon to access ladder which Is no longer
in usa (Figure 185).

» Paint loss, minor corrosion and rust-staining was notad to the upper hanger
connection and split pin to a narthern hanger on the central east catenary chains
{Flgure 188) and another typical example on Figure 187.

» Paint loss, minor comrosion and some rust-etaining was noted to the upper hanger
connection and split pin 1o a hanger on the central east catenary chains (Figure 188). A
general view looking north from the south tower is shown in Figure 189 and a general
view looking south from the north tower Is within Figure 180.

» Paint loss, minor corrosion and rust-staining was noted to He strands on the central
east catenary chaing, just north of mid-span drop links (Figure 191) and mid-span drop
links {(Figure 192).

= Paint less, minor corrosion and rust-staining was noted to tie strands on the central
east catenary chalns, just south of the mid-span drop links (Figure 193).

» Paint loss, comesion and rust-staining was noted to articulating parts of the upper
hanger connection the 18th hanger north of the south tower on the central east catenary
chains (Figure 194) and the 6" hanger in this section (Figure 195) with a close-up within
Figure 196.

A general view looking south at tha upper chains to the central sast section of the catsnary
chalns and upper north face of the south tower Is shown within Flgure 187 and the upper
south face of the south tower and south east back-stay chains is shown within Figure 198.
A genaral view |looking south along the inner face of the south east back-stay chains and
south bridge building is shown in Figure 200. Minor algae and water staining were noted to
the inner face of the south west back-stay chains is shown in Figure 201.

» Rust staining from metallic debris was trapped beneath paintwork to the outer face of the
south west back-stay chain just before the 1* hanger (Figure 202). A general view looking
along the north outside face of the south west back-stay chalns Is shown within Figure 203.

18. Finishee: substructure elements
There were no finishes to any substructure element on this bridge.
19. Finlshes: parapets/safety fances

This slemert covers the areas of the edge handrails that ware visible from the
footways. The outer edge and lower areas - because thay co-exist with generally
deeper comosion and were also Inspected by the roped access teams are contalned
within element & Cantilever. The defacts to these elements are as follows:

» Numerous small areas of full dapth paint loss was noted throughout the handrail parapet
paint system, particularly to rails and lower ends of the vertical infill bars (Figure 62,
Flgura 63, Figure 64, Figure 65).
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6. Accessiwalkwaysfgantries
There were no access walkways or gantries on this bridge,
7. Handrall/Parapet/Safety Fences

There were 1.55m high steel padestrian guardralls alonhg the extreme east and wast
edges of the bridge. These guardrails were two rail and post type with vertical infill bars
with an upper continuous stesl rail aleng the top. The main longitudinal suspended truss
forms a physlcal barmer between the camlageway and walkways and the footway skies of
tha truss have two continuous steal rails forming the inner pedestrian guardrail. Mortared
limestone pllasters, toppad with stone coplng, form the four comers of the bridge. The
pedestrian guardralls and approach ralls connect elther side of these pllasters to form a
continuous edge protection system.

In addition o tha main pedestrian guardrails to either sides of the foolways, thers were
short lengths of steel raill and posts guardrail with vertical infill bars to the central raised
camageway verges approaching elther slde of the north and south towers. There were algo
lattice infil guanrdrails sumounding the confined pits to the north back-stay anchor block
amrangemants. These pita were located batween the east and west footways and the
central carriagewsay. The defeds to these elements are as follows:

s  30mm outward displacement was noted to the south west pilaster coping (Figure 58).

. Seoveral small and discrete areas of comosion and minor section loss was noted to the
east and wast parapets, mainly to connections and rail joints {Figure 87, Figurs 88, Figurs
89).

=  Failure of the holding down bolt arrangement was located to the south west
inner pedestrian guardrail (Figure 70).

»  Savers impact damage was notad to the central reservation guardrail to the south
of the north tower and south of north tower {Figure 71, Figure 72).

s Section loss from cormosion was noted to the west handrail at the south tower (Figure
73).

» Small areas of full depth section loss frem corrosion was noted to the inner west
guardrail at 23m north of the south tower {Figure 74, Figure 75, Figura 7&).

=  Corrosion, which was severe in places, and full depth section logs was noted
throughout typically to the west handrail at 64m north of the south tower. It is thought that
comoded areas are more prevalent whers ralls meet and have been slte butt welded prior
to painting {Figure 101).

s  Desep pitting corrosion was noted to the upper west parapet rail, 52m from the south
end of the maln span (Figure 115).

24. Camriageway surfacing

The carriageway surfacing material consisted of hand laid mastic asphalt. Tha defacts ta
this slament wera as follows:

=  Minor wear and regular narmow transverse cracking was noted along the

camageways (Figure 77)
+ A 3mm wide transverse crack and 200mm x 300mm x 250mm deep pot holes was
notad to the surfacing above tha north abutment (Figure 78, Figura 78).

25. Footwayivergeffootbridge surfacing

The foolway surfacing was gsnerally in good condition throughout, but the following
defects were recorded:
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. Sections of full depth paint loes and moderate comasion was noted o the verge steel
kerbs on the approaches to the towers (Figure 80).

. Several wide cracks and a 100mm dlameter x 40mm deep pothole was located In the
oast footway at 35m north of the north abutment (Figure 81, Figure 82, Figure 83).

28. Invertiriver bed

The Mgnal Stralt forms the Invert to this bridge. All pler and abutment bases were exposed
at Spring Low Tide and were inspected at this time for scour and other defects by a
specialist dive team. The dive survey report is contained within Appendix C. The summary
of this dive report Is that thege elements were largely In good condition with no significant
scour, stonework defects or mortar loss to their joints or the bed-rock on which they are
founded. Thera was no cbetrniction noted to the sea bad and the Invert was free-flowing.

27. Aprons

There wera no aprons to this bridge.

28. Fendersicutwaters/collislon protection

Thera were no fendersfcutwaters or collision pretection to this bridge.
29. River training works

There were no river tralning works to this bridge.

30. Revetmentibatter paving

There was no reveiment or batter paving to this bridge.

31. Wing walls

Curved, concavad mortared limestone wingwalls project from the earth embankments at
the four cormners of the bridge. The condion was generally good but defects to these
elemants were as follows:

. Ivy was located 1o lower parts of all the four cormer wing walls (Figure 84,
Figure 85, Figure 86, Figure 87, Figure 88).

32. Retalning walla

There were short mortared limestone retalning walls supporting the north west and north
eaast embankments above Beach Road. This alement was generally in good condition with
no significant defect.

33. Embankments

Vagelated earth embankments were located at the four comers of the bridge.
Veqetation on the embaniments was cut back during the Inspection phase, revealing
the earth beneath. The embankments appeared to be stable with no obvious sign of
slump, slide, depreasion, scour or other type of slopa fallura.

34. Machinery
There was no machinery to this bridge.
35. Approach ralis/barrier walls

Due to the form of construction, there were no vehlcular approach ralls to this bridge.
There are steel edged raised central reservation approaches to the two towers and their
condition is coverad within element 25 Footway/verge surfacing.

The pedestrian guardrails continue beyend the four stone pilasters on all four comers of
the bridge. These elements were generally In good condltion, but somea durablifty defacts
are covered within element 21 Finishes - parapet/safety fences.
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5.1

5.2

Road signs to the north end of the bridge consisted of ‘cycleway’ and ‘slippery road’ waming
signs and ‘tourist Information’ signs were generally In good condlition and securely mounted
to a lighting column. Road signs to the north and south tower appreaches consisted of
‘single carriageway’ information signs and fower arch *height’ waming signs which were
generally in good condition and securely mounted. [t should be noted that the height of the
arch springers, where the old tie bars have been cut, gave a slightly higher headroom
clearance than the 4.7m stated on the slgns.

Road signs to the south end cof the bridge conslsted of ‘speed camera’, *30mph" speed [Imit
and tower arch "height and width’ limit waming signs which were generally in good
condition and securely mounted 1o a suitable galvanised steel column. It should be neted
that tha towar arches measure 2. 5m wide batween tha steel kerb faces and 3.06m wide at
2.0rm above carrlageway level. The ‘width’ warning signs state a 2.6m maximum width.

8. Lighting

Strest lighting mounted on columns wers in good condition but during night time
Inspections it was noted that several of the camageway lighting units, located along the
inner faces of the truss, were nat illuminated and appeared to be broken {Figure 22). Other
defects wers as follows:

+ A broken lighting unit was noted to the east transverse arch of north tower (Figure 89).
38. Services

Varicus unknown services were carried across the Menai Strait on this bridge. Some
sernvices appeared to be electric and communications cables and some are suspended
fransversely below the deck at the north and south ends of the main span. The defects to
these alemants wene as follows:

» Corrosion and section loss were noted to the edges of a waest manhole cover 6m
south of the south towar (Figure 90}.

» Corroslon and saction loss was noted to the edges of an unknown services box
to the south of the north tower (Figure 91).

=« Corroslon and full-depth section loss was noted to angle sections which project
laterally beyond the lower west face of the main truss at 144m from the south end of the
main span (Figure 122).

Summary and Recommendations

The bridge was generally in fair condition overall. The main suspended span was mainly in
poor to fair condition scoring near the ‘falr’ criterla for average BC!| indicators and scaring
‘poor’ In the critical BCI Indicator due to saveral defects to critical structural members.
This report and associated BC| forms group the main suspension components, such as
back-stay chains, within main span 5 as they essentially support main gpan 5. This means
that savearal defects which apparertly accur remotely from span 5 are accounted for within
the BCI for span 5. The seven approach spans were generally in good condition scoring just
near the ‘good’ criteria for critical BCI Indicators and near the ‘good’ Indicators.

Suggested remedlal works and monltoring recommendations for the maln suspended span
{Span 5), towars and suspension elements are outlined below:

SPAN 5
High Priority
« Praparg, Inspact, measurs and repaint the locallsed palnt logs, corroslon and minor

saction loes to the 3dno (17n0 each side) square drop link bar lower portion. Congider
replacing drop links which have revealsd more than 5% section loss. Paint the small

5192018/2019/Kv00304001 17

ATKIN



STRUGTURE REF — AS Menai Bridge

areas of palnt loss and surface comosion to lower tle bars particularly o the east side
at 21m north of the north tower.

Medlum Priority

Remova loose paint and surface corrasion to further inspect several small areas of
paint loss and surface comosion noted throughout the east and west longitudinal
trusses. Most of the paint loss/comroslon areas are to truss element ends, nodes and
discrete pockets where water collects due to the intricate detail around rivet heads and
where several plates mest and intersect particularly at 90m north of the south tower
where the cormosion is 1-2mm deap in places. Also remove loase paint and surface
corresion to further inspect paint loss and corrosion to northem ancher block bolt
group amangemant. Note these costs are for defective paint abraslon, Inspection and
pessible patch repair work, for agsociated re-painting recommendations and costs see
section 19.

Remova loese paint and surface corrosion to further inspect areas of generally 1-2mm
depth of comosion to several areas throughout the transverse beams suspendad from
the deck longitudinal truss. Bolt and rivet heads were generally less corroded but
belt/rivet heads at 150m north of the south end were 80% comoded to 2mm deap with
some Isolated areas measured up to 3mm deep. Areas around where services cut
through at the south end and lower flange plates were more corroded up to 2mm deep.
Assumed roped/mavable suspandead gantry costs are covered within defect 1.1 costs.

Prepare, Inspect and re-paint the several areas of paint loss and comasion which
were widespread throughout the deck soffit plates.

Prepars, inspect and repaint the several small areas of paint loss and surface comosion
throughout the east and west cantilevers. Most of the paint loss/corrosion areas are at
the cantilever connection where several plates meet and intersect. Prepare, inspect and
repaint the several small areas of deeper comosion to the cantilevers, 1-2mm deep
particularty at 80m In from the south tower where there Is 8mm delamination to the
upright.

Prepare and repaint the several areas of full depth paint l0ss, minor corrosion and rust
staining to the truss rivels throughout the main span.

Prepare and repaint the moderate areas of paint loss and minor comosion e the inside
faces of the upper truss members. typical to east side 15m south of the north tower.

Prepare and repaint the full depth paint loss and moderate cormosion to electrical
boxes within the east and west frusses, above deck, at mid span.

Prepara, inspact and repaint the several small areas of paint loss throughout
the hangers, typical to 2nd north west hanger.

Prepara and repaint the several areas of localised paint loss and minor corrosion to
the remaining areas, not specifically specified above, throughout the main span soffit.
Clasely Ingpect the bolts and rivets holding the transverse beams, which are
suspended beneath the main truss, once all surrounding paint has been removed.

Replace the impact damaged holding down bolt amangement to the south west
inner pedesirian guandrail to the central reservation at the south of the north tower.

Replace the severe impact damage to the central reservation guardrail to the south
of the north tower and north of the south tower.

Replace the affected length of full depth section loss to the inner west guardrail at 23m
north of the south tower.

Replace the affacted langth of rail suffering from saction loss to the west handrail
at 64m north of the south tower.
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Low Priority

Repair the several small areas of deep mortar loss throughout tha piers, particularly to
springer points.

Prepara, inspact and repaint the saveral small arsas of paint loss to the north and south
chain brace stiffeners.

Prapare, Inspact and repaint the numerous small areas of full depth palnt kss to the
parapet paint system, particularly to the ralls and lower ends of the vertical Inflll bars.

Frepare, inspect and repaint the several small and discrete areas of comosion
and minor saction loss throughout the east and west parapets, mainly to the post
connections and horizontal rall joints.

Replace the affected lengths of upper pedesirian handrall suffering from severa section
loss which Is meost severe to the weat handrall around the south fower.

Prepare and rapaint the sections of full depth paint loss and moderate corrosion to the
varga stesl kerbs on the inner approaches 1o the tower arches.

Replace the broken lighting unit to the east transverse arch of the north tower.

Raplace the manhole cover which is suffering corrosion and section loss to the adges of
a west manhole cover at 8m south of the south tower.

Replace the services bax which Is suffering corroslon and section loss to tha
edges, located to the south of the north tower.

Overall Monlitoring Recommendations

Monitor the possible vehicle impact damage to the east 4th hanger south of the south
tower. Defects included a bert lower section and paint logs to cable.

Monttor the small areas of paint loss, minor coraslon and rust stalning throughout the
cantre span truss members, particularly the bolts, rivets and plate ends. This monitering
ragime should include all areas nct remedied by abrasion, inspection, stealwork repairs
and re-paining.

Monltor the small areas of falled paint and resulting rust stalning to several upper and
lower hanger lugs throughout the upper truss members. This monitoring regime should
in¢lude all areas not remedied by alwasion, inspecton, steelwork repairs and re-paining.

Monitor the small areas of chippad outer paint and rust staining particularly
throughout the west truss.

Monitor the saveral small arsas of delamination and shallow spalling throughout the
east and west spandrel panels at the next inspection

Monitor the minor wear and regular namow ransverse cracking aleng the cammiageways.
Note that this defect is more prevalant to the approach spans carriageway surfacing,
particularly to the north approach.

Monitor the minor paint loss and comosion to the north and south chain braces above
the camiagewny, particularly the north transverse chain brace mainly te bolt heads.

5.3 Suggested remedial works and monitoring recommendations for the narth and south
masonry approach arches are outlined below:
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SPAN 1
High Priority

= Repair the several areas of spalling and exposed rebar to scffit of cantilevered foctway
particularty to the west of spans 1-4 and to a lesser extent to several areas throughout.
Danger of falllng masaonry.

Medium Priority
» There are no medium priority defects for this span.
Low Priority

¢ Repoint the several emall areas of deep mortar loss to Joints primarly throughout the
lower third of both towers above dack level, particularly to lower sast face of south
tower and east side of span 7 springers and to joints throughout the arches, typically
around the springer polnts.

+ Repalr the several small areas of deep mortar loas throughout the nerth abutment
particularly o the west side face where it adjoins the north west wing wall.

» Repair the several small areas of deep mortar kogs throughout the piers, particularly
to springer points.

= Prepare, inspect and repaint the numerous small areas of full depth paint loss to the
parapet paint system, particularly to the rails and lower ends of the vertical infill bars.

« Prepare, Inspect and repaint the several small and dlacrete areas of corroslon
and minor section logs throughout the east and west parapets, mainly to the past
connections and horizontal rail joints.

» Seal the 3mm wide transverse crack and repair the 200mm x 300mm x 25mm deep
pot holes to surfacing above the north abutment.

« Seal the several wide cracks and repalr the 100mm diameter x 40mm deep pothole
in the east footway at 35m north of the north abutment.

» Remove the ivy growing to the loewer parts of northem wing walls.
SPAN 2
High Priority

« Repair the several areas of spalling and exposed rebar to scffit of cantileverad fooctway
particularly to the west of spans 1-4 and to a lesser extent to several areas throughout.
Danger of falling masonry.

Medlum Priority
» There are no madiumn priority defects for this span.
Low Priority

» Repoint the several small areas of deep mortar loss to joints primarily throughout the
lower thind of both fowers above deck lavel, particularly to lower east face of south
tower and east slde of span 7 springars and to joints throughout the arches, typlcally
amund the springer polnts.

+ Repalr the several small areas of deep mortar loss throughout the plers, particularly
to springer points.

» Prepare, inspect and repaint the numerous small sareas of full depth paint loss to the
parapet paint system, particularly to the rails and lower ends of the vertical infill bars.

» Prapare, inspact and repaint the several small and discrate areas of corrosion
and minor saction loss throughout the east and west parapets, mainly to the post
connections and horizontal rall joints.
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SPAN 3
High Priority

= Repair the several areas of spalling and exposed rebar to soffit of cantilevered
footway particularly to the west of spans 1-4 and to a lesser extent to several areas
throughout. Danger of falling masonry.

Medium Priority
» There are no medium priority defects for this span.
Low Priority

¢ Repoint the several emall areas of deep mortar loss to Joints primarly throughout the
lower third of both towers above dack leveal, particularly to lower sast face of south
tower and east side of span 7 springers and to joints throughout the anches, typically
around the springer polnts.

+ Repalr the several small areas of deep mortar loss throughout the plers, particularly
to springer points.

» Prepare, inspect and repaint the numerous small areas of full depth paint loss to the
parapst paint systemn, particularly to the rails and lower ends of the vartical infill bars.

= Prepare, inspect and repaint the several small and discrete areas of corrosion
and minor saction loss throughout the east and west parapets, mainly to the post
connections and horizontal rall joints.

SPAN 4
High Priority

« Repair the soveral araas of spalling and exposed rebar to soffit of cantileverad
footway particularly to the west of spans 1-4 and to a lesser extent to several areas
throughout. Danger of falling masonry.

Medium Priority
» Therse are no madiumn priority defacts for this span.
Low Priority

s Repoint the several small areas of deep mortar loss to joints primarily throughout the
lower third of both towers above dack level, particularly to [ower east face of south
tower and east slde of apan 7 springers and to Joints throughout the arches, typlcally
around the springer points.

» Repair the several small areas of deep mortar loas throughout the piers, particularly
to springer points.

= Prepars, inspect and repaint the numerous small areas of full depth paint loss to the
parapet paint system, particulary to the rails and lower ends of the vertical infill bars.

» Prepare, Inspect and repaint the several small and discrete areas of comoslon
and minor section loss throughout the east and west parapets, mainly to the past
connections and horizontal rail joints.

= Prepare and repaint the sections of full depth paint loss and moderate comosion to
the verge stoeel kerbs on the inner approaches to the tower arches.

» Replace the broken ighting unit to the east transverse arch of the north tower.
SPAN 6

High Priority

= Thare ara no high priority defects for this span.

519201 87201 6KVD030/001
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STRUCTURE REF — AS Menai Bridge

Medium Priority

There are no medium priorty defects for this span.
Low Priority

Repoint the several small araas of desp mortar loss to joints primarily throughout the
lower third of both towers above deck level, particulary to lower east face of south
tower and east side of span 7 springers and to joints throughout the arches, typically
around the springer points.

Repair the several small areas of deep mortar loss throughout the piers, particularly
to springer points.

Prapare, inspect and repaint the numerous small areas of full depth paint less to the
parapet paint systam, particularly to the rails and lower ends of the vertical infill bars.

Prepare, inspect and repaint the several amall and discrete areas of comosion
and minor secton logs throughout the east and west parapets, malnly to the post
cennections and horizontal rail joints.

Prepare and repaint the sections of full depth paint loss and moderate comosion to
the venge stesl kerbs on the inner approaches to the tower arches.

Replace the manhole covar which is suffering corrosion and section loss to the edges
of a west manhole cover at 6m south of the south tower.

SPAN 7
High Priority

There ara no high priority defects for this span.
Madlum Priority

There are no medium priority defects for this apan.
Low Priority

Repoint the several small areas of deep mortar loss to joints primarily throughout the
lower third of both towers above dack level, particularly to lowear east face of south
tower and east side of span 7 springers and to Jointe throughout the arches, typically
around the springsr points.

Repair the several up to 350mm x 350mm areas of delamination and spalling with
axposed rebar to the west concrete upper spandrel panels above arch 7 (span 7).
Monltor the several amall areas of delaminaticn and shallow spalling throughout
the east and west spandrel panels at the next inspection.

Repair the several small areas of deep mortar loss throughout the piers, particularly
to springer points.

Prepare, Inspect and repaint the numencus small areas of full depth paint loss to the
parapet paint system, particularly to the rails and lower ends of the vertical infill bars.

Prepare, Inspoect and rapaint the several small and discrate areas of comoslon
and minor gection loss throughout the east and west parapets, mainly to the post
cennections and horizontal rail joints.

SPAN 8
High Priority

519201 8201 9KVOL30A01

Repair the several areas of spalling and exposed to soffit of cantileverad footway to
north side of span 8 and to a lesser extent throughout. Danger of falling masonry.

ATKIN



STRUCTURE REF — AS Menai Bridge

Modlum Priority

51920187201 8/KVI030/001

Thera are no medium priority defects for this span.

Low Priority

Repoint the several small areas of deap mortar loss 1o joints primarly throughout the
lower third of both towers above deck level, particularly to lower east face of south
tower and east side of span 7 springers and to joints throughout the arches, typically
around the springer polnts.

Repair the several small areas of deep mortar [oss throughout the piers, particulary to
springer points.

Unblock the blocked highway gully to the south west actess road.

Prepare, inspect and repaint the numerous small areas of full depth paint logs to the
parapet paint system, particularly to the rails and lower ends of the vertical infill bars.

Reposition the 30mm displacernent to the south west pilaster coping and repoint.

Prepare, Inspect and repaint the several emall and discrete areas of corroslon
and minor section logs throughout the east and west parapets, mainly to the past
connections and horizontal rail joints.

Remove the ivy growing to the lower parte of all four wing
wallz. Overall Monltoring Recommendations

Montor the several small areas of efflorescence, stalactites and damp stalning to the
tower roadway transverse arches.

Monitor the small area of slight dripping through the north west camiageway
arch intrados.

Monitor the several small areas of delamination and shallow spalling throughout the
east and west spandrel panels at the naxt inspection.

ATKIN



STRUCTURE REF — A5 Menai Bridge

Appendix A — Bridge Inspection Pro forma

BRIDGE INSPECTION

Superficial |  General] X Principal Special | Form| 1of  Blforthis
iapocior: | I N AT N i
Erkdga Namm: Manal Bridgs Bridge RetMo: AB Road RelfiNa: AB
Sirpchris Fundclion: abirny: A cevingiay badow: | Elaral Sral Maintsining Aythority:  LIK Highheiyrs
Primary deok slsment form
Man Rl - C.8.E 255rr 0.8N 1404 1
B Tabis 2 ‘!ullrl wmroh
1 11.38 18.002 1g2q | & Dmevids S
Bpare. ol 1 Width {m] Lenpth [m) Arag (m®) u E Teblo 4 |m'
Photographa? Ssmondary deaok alsmant form
Al abors ground slermants Inspeched? Yo X No :‘mm 20
You No Table 3 me
Sacondary deck alemert meterdal
Number of Conatructon
forma In BridgavSpen: BCS crit | 78.88 BCSave  B1.00 et e , P
|
Set Mo Elwment Desssiption 4 Ex Dof W P  Cost Comments | remarks
1 Primary deck sisment {Tabis 2) 2 B 32 R L Refer to multiple defeots paps.
2 Secondary deck |Transverse beams
3 wlement's Elsment from Table 3

4 Half joints
5 Tie beamirod

Dacdk slpmardty

& Parapal beam or cantilevar

amaa of spaling andd sxposad rebar o
of vantileversd footeay particularty io the
of aparns 14 and £ & ket wochit

roughout.
7 Deck bracig
2 Foundations 1A :ru:;innﬂﬂmbuedmmmmmuﬂ
smal of deap merter koes to th
mp 9 Abutmonts (ind arch springing) 3 B 32 R L ebutment partioiarty 1o kower et face,
E 10 Spandral wal / head wal 1 A [ Mo nignificant defict
rnall i GF Bo6p Mo otk
i 11 Plorf Column 2 B 32 R L
L]

reughout the plers, perticulary o springer

12 Croas head / capping beam

13 Bsarings

14 Baaring sheit/ pinth

15 Supersiruciure drairage 1 Drain holea cloar.
18 Subsiructure drainage
17 Waterproafing 1 Ho significant defect.

18 Movement / expansion jointe

18 Finlshes: deck sisments

Finishaa: subsiructurs slemenis

Dursbiity sismants
-]

21 Finbhes: parapeis/salivly fenoes

Numerous smal amsas of full depth palnt esa to

paint systam, particulariy to rells and
ower snde of vertical Infll bam.

Access [ walkways / ganiries

d Handrall f pamapats [ safely fances

Rasfer ta multiple defects paps.

Carmiageway surfacing

2 B 82 R L

[Amm wide fransverss crack and 200mm x 300mm
Ezm'nmdaappnthnluhluhdngaMrnrh

Safety slamants
R OB

[Saveral wide cracks and 100mm diameber x

25 Fogbway / verge / footbridge surfacing 5 € 41 H L MOmm desp pothols In east foohwery 35m north of
the nerth abutment.
26 Inwvert / iver bad 1 A Mo pbeiruction or significant acour.
27 Aproms
E 28 Fandors | cutwaten / eallalon protn
.I 23 Rivar imining works
30 Roveiment/ better peving
i 3 Wing walls 3 C 52 R L hvy'to lower parts of northern wing walls.
g 32 Retaining walls 1A mﬁmwlmmmmm
31 Embankmanix 1 A Sishla.
3 Machinary
35 Approach ralls / barrern [ wello 1 A Saeira.
§% 5 sow 1 A Good condiion.
33 37 Lighing T A No chvious detects.
* ¢ 3 Sarvices 1 A No nhvious delacts.
- sovarity, Ex- pxipnt, Def - defoct ingpaction  O7-Now-201% to 10-
pl-mmuu.P-mmm Kste 2020
| 1 of 2 pagea
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STRUCTURE REF — AS Menai Bridge

MULTIPLE DEFECTS

Dafect 1 Dafect 2 Dalact 3

8 Ex|Det | 3 [ExDer 8 Ex [Duf

Comments

28 |32|2 |8 (32 pack leval
hyplcally sround the springer polnis.

Defact 1: sveral small aras of deap mortar lose i ointe hroughout both towers.
typical tn lowwr nast fage of south kewer and penerally the kower thind above maed

Defoct 2: sovaml amall aresa of deop morter loss ta oints throughout the arches,

23

Dafoct 1: acvoral amall and dacrota areae of comaglon and miner saction o to
lsast and west pampets, mainly o connections and rall joints.
2B |11 2|B (11 Defect 2: commosion o several arass of the parapet top rals, posts and, ¥ a lessar
raudant,ﬂ'nhmmluﬂpnnelh‘l‘llhnn.

INSPECTOR'S COMMENTS

This span woa genamiy Infar to good cendiion. The 7hie Imastons Masery approach spans wars genarally In fair to good condiion but with &
high priority defiect as folows: Wide areas of spaling and sxpossd rsber wars noted to the sofft of the cantisversd footway particularty 1o the weat
of spans 1-4 and akong the southem approach walkway candlevers, particularly to north skde of span 8 and 1o a lesser sxtent throughout the
remaining wallovay camtiiever soffita. Lower pricidty defacte, miatad to eaveral small arese of mortar loas 1o joinie, wers noted throug hout tha
approach arches. There were also numercus small ansas of full degth paint loss and minor comosion to the pampet sysiem, particulardy o mils and
lower engs of variical Infil bara thraughaut.

Name

N N N O B
L | Signed NN

Dats 21 January 2020

ENGINEER'S COMMENTS

Thiz span ks In fakr to goeod cordition with sama high priority defects evident to the walway cantilever soffts. These defects equine remecdisl
waka within the next financial yoar ¥ enaure that the bridge roemaine sade for uee and it for purposo. There am alaa saveral Iower priority
dafectn, such as aress of mortar loas and minor vegeiation growth threughout, which shoukd also be mmeded in a imely manner a0 a3 not to
Incur growter casts In the future.

Name

N O
[ |

Slgnad

Date February 3, 2020

||
WORK REQUIRED

Suggeated Remedial Work

Estimuted
Priority Cost

Agtion/Work
ondarsd

11412

Repoint the sevaral small areas of desp mortar loas to jaints primarily
throughout the lower third of both towers above deck level, particularly to
lower east face of south tower and east slde of span 7 springers and to joints
throughout the arches, typlcally arcund the springer polnts.

Repalr the saveral aress of spalling and exposed rebar to soffit of
cantllevered footway pariicularly ko the west of spans 1-4 and to a lesser
axtent to seversl arsas throughout. Danger of falling masonry,

Repalr the seversl amal arsas of deep mortar loss throughout the north
abutrment particuarty i the west side Taca whina it adising the norh weagt
wing wall.

11

Repair the several small areas of desp mortar Ioas throughout the plers,
particularty to springer points.

21

Frepare, Inspact and repaint the numenous small areas of full dapth paint
loas to the perapet paint system, partcularty to the ralls and lower ends of
the vertical infill bara.

23

Prepare, Inapact and rapaint the several smal and discreda areas of
cormosion and minor section loes throughout the east and west parapets,
mainly to the pest connections and hordzontal rall joints.

24

Saal the 3mm wide transvarss crack and repalr the 200mm x 300mm x 25mm
deep pot holes fo surfacing above the north abutment.

25

Beel the several wide eracks ard repair the 100mm diamebse x 40mm deap
pathols In the sast footway at 35m north of the north abitment.

-

3

Remove the vy growing 1o the Iower parts of northem wing walls.

51920187201 8/KVI030/001
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STRUCTURE REF — AS Menai Bridge

BRIDGE INSPECTION HE
Superficial | General| X | Principal Spacial | Form| 2 of 8 |for this bridge
57-Now-2019 1o . Muct Irespesciion D
Iropecior: I Du | 40 Decagze  Noxtimpection Typel @1 e iwenr . 2021722
Brkipa Nama: Mannl Bridgs Brkipa RalfiMo: AS Road RebNo: UK Higinweyw
Biructures Function: sbove: | AS canlagewey balow. Mannl Giralt Malnisining Authorty: (STW
Primary deok slsmarnt fom
Map Rei- - O.6.E 2556TT O8.N 71404 ‘ 1
Table 2 Solkd amh
i Primary duk slsmarnm mrierinl
2 Width . Lal 1 by B2,
Bpars. 1 m | 11.38 ngth {m) 16.002 Amaim?y 1821 Tabin 4 | L
Photog E Secondary dack eloment fom
All above ground elements Inepected?  Yea X No 4 B tm 20
You Mol g Tabla 3
Secondary dack slament malerial
Number of Conatructon
formg In Beldga/Span: BCSerit 78.88 BCS ava 84.95 — - P
||
Bst Mo Elamant Description 8 | Ex Dul‘{ \\J P Cost Communis f remaris
1 Primary dack slomant (Tabla 2) 2| B 32 R L Rifir ta ruttiple defiacts page.
2 Secordarydetd | Transwemo bearma
3 ekmontie Emant fram Tabie 3
E 4 Half jointa
2 5 Te boamvrod
3 aroas of spaling and expossd rebar i
i h th
8  Pampet beam or cantlever 2|C 21 R H :rmmwmwww mﬂrzm *
hoLrt.
7 Deck bracing
8 Foundations 1 A mmm?nnnmmm
9 Abutments (Indl arch springing)
™ Monkor the seversl smal arsas of delaminetion
£ 10 Spandnal wal / haad wal 2| B 21| N challow spaling throughout the east and weet
panale.
small arses of desp mortar loes:
11 PlerfColumn 2B 32 R LU hout the plers, particularly o springer
nig.
12 Croas head / capping beamn
13 Bearingn
14 DBearing sheif / plinth
15 Suporstructure drainage 1[A No obvious defects.
i 1§ Subsiructure draircge |
17 Watorproafing 1A No aignificant dafact.
-§ 18 Movemeant/ sxpanslon Jointa
E 19 Flnkshas: dack damonts
] Finlshos: substruchre slomonts
Mumercus smal amas of full depth paint iesato
21 Finlshow: perepoinisalaty fencos 510 4.1 P U ot paink syatom, particadachy o ralls and
kel anda of vartical Infll bam.
22 Ancoess [ walkways | ganiries
23 Handrall f parapais / salely fances 2| C ow R L Rafer to multipls defacts pags.
kar the mi and lar
g 24 Cariagevay surfading 2| B 82 N . mmmmm:nghmgmwm
25 Footway / verge / footbridge surfacing 1| A No significant defect.
28 Inwvert { river bed 1A No cbetruction or significant acour.
27 Aprona
28 Fandars { cubwaters / collsion pratn
3 23 Rivar imining worke
g 30 Revelment/ batter paving
31 Wing walls
g 32 Retaning walb
33 Embankments
3 Machinery
A5 Appeoach rails / bartia [ walls
! a8 Signs 1 Good cordiion
! 37 Lighing 1A No covious defack.
38 Servican 1A N pbvicus defack.
- neweilty, Ex - axtant, Daf - defact Inspaction 07-Nov-2019 to 10-Dac
Fl-wukmqlmd.?-mkplhrly date 2020
| 1of 2 pegm
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STRUCTURE REF — AS Menai Bridge

MULTIFLE DEFECTS

Defect 1

a B

Bx Dt s Bx [Dw

Comments

B 3.2 levl.

Iy around the springer painte.

Defect 1: several amal arean of desp mortar losa to joints throughoul both iowers.
2 lower sast face of south kower and genemally the lower third above rosd

2: paversl amall arene of deep mortar loas: to joints throughaut the archea,

23

141

1: sevoral ornall and discroto araas of caroalan and minor soction losa i
and weat parapsis, mainly to connections and rall joints.

2: comosion o several amas of tha parapet top ralls, posts and, to a lsser

the lower ral and panel Infll bars.

INSPECTOR'S COMMENTS

This span was genorally In far to good condtion, The THo Imestone masanry appreach spans worn generaly In far o good condBon bt with 8
high pricxity dofiact e follows: Widh anaat of paling and aqpanad ratat wond reviod 1 the aciiit of the cantikrearod foctary particulaty Lo the wasat
of apana 1-4 and along tha sauthem appraach wallvay cantiiovors, particulaty t north ide of sgan 8 and 1 o loseer axtant throughout tha
remaining ‘walkway cartiesver sofftis. Lower priorty defects, ralated to ssveaml small aresss of moriar oes to joints, wens noted throughout the
approach aches. There wers also rumemus smal asas of full degth paint koss and minor comosion o fha parapet sysiem, partoularty to s and
loanr enda of vertical infll barg throughout.

Name

Signed

Date

21 January 2020

| B
ENGINEER'S COMMENTS

This apan Ia In fair bo good condtion with soms hiph priorily defects svikiant 1o the walovsy cantilsvar soflits. Theas defacts raquins remedial
works within the nect fingrcial yesr ¥o wesure that the bridge remains safe for uss and 7t Tor purpoess. Thems are also several lower priorty
dafacts, euch as areas of morter kee and minor vegetation growth thraughaut, which shauld aleo be remadied In & timaly manner eo e nat to
Incur greater costs In the fiture.

Name

I I O

Sligned

February 3, 2020

|
WORK REQUIRED

Raf. No

Suggeated Remedial Work

Priority

Action/Work

1.1&1.2

Repcint the several small areas of deep mortar loas to joints primarlly
throughout the lower third of bath towars above deck loval, particularly to
lower sast face of south tower and east slde of span 7 springers and to [olnts
throughout the arches, typically amound the =pringer points.

Rapair the several areas of spalling and exposad rabar @ soffit of
candlsverad footway particulary to the west of spars 1-4 and to a leeser
axtent to several areas throughaut Danger of falling masonry.

11

Rapalr the several small areas of deap mortar loes throughout the plers,
particularly to apringer points.

21

Prepams, Inspect and repalnt the numemus small areas of full depth palnt
loas to the parapet paint systom, particulary to the ralle and lower ende of
the vertkcal Infll bars.

23

Prepare, Inapact and nepaint the saveral amal and discrete areas of
comosion and mincr section loss throughout the east and west parapets,
malnly to the post connections and horzontal rall joints.

5182018201 S/KV0030/001
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STRUCTURE REF — AS Menai Bridge

BRIDGE INSPECTION B
Superficial | General| X | Principal Spacial | Form| 3 of 8 |for thisbridge
nopecior: [ Dein | A NixtinapecionTypa{ QI fas repechon Dus 9ot
Brkipa Nama: Mannl Bridgs Brkipa RalfiMo: AS Road RebNo: AS
Efructursa Funcon: sbove:  |AS canlagowey balow: Mannl Siralt Mainisining Authorty: | UK Highways
Primary deok slsmarnt fom
Map Ret - | O8E 255677 O8N T4 ‘ 1
Tebla2  |Solid amh
i Primary duk slsmarnm mrierinl
Bpars | 3 n+ 1M(n-|) 11.38 | Length{m) 16.002 Amaim?y 1821 — |m L
Photog .E Socondary dack element fom
All above ground elements Inepected?  Yea X No 4 i. E:....... 20
Yea Mol & Tabia 3 ok —
Number of Conatruction Secorda olament
forms In Bridga/Span: BCSarit  78.88 BCSave | B84.95 T P
||
Set Mo Elsment Dascription 8 [Ex ped W P Cost Communts § reme—s
1 Primary deck slemant (Table 2) 2|B 32| R L Refir ta muttiple dafscs page
2 Secondarydack |Transverco beama
2 T3 ekmente Elemart fram Table 3
4  Half jointa
i 5  Tie boamrod
z aroas of spaling and expossd rebar i
S 2|c 21 A o Eg:,m";,mﬁmm
hout.
7 Deck bracing
PR— 1] a oot oo, e 0 o s soiemer
@ Abutmants (Incd arch apringing)
™ ionkor the several smal areas of delamination
£ 10 Spardral wal / baad wal B 21| N m:;mrumnnunhmmm
panals,
g ampll areas of deop mirt e
11 PlarfColumn 2| B 32 R L hout the plers, particularly to springer
nta.
12 Crosa heed / capping bearn
13 Bearinga
14 Bearing shelf / plinth
15 Supsrtructure drainags 1A No obvicun defects.
18 Subelruchire drainags
17 Waterproofing 1A No signiicant defact
i 18 Movement ! sxpansion Joints
£ 19 Flnkbak dock domonts
! 20 Finishos: substruchure elemonts
a2 Mumercus smal amas of full depth paint iesato
21 Finishos: parapetasaity fencos 5| ¢c 41| A L parapet palnt srtom, partikadardy b rals and
fower anda of vartical Infll bam.
22 Aocess {walkvays / ganiries
£ 23 Handeail/ parapata { aafaly fances 2|C o R L Rafor ta mulinhs dofocts. page.
| Ry— 2[5 0] N o ey
25 Foobway / vargs / footbildge suriacing 1A No signiicant defact
29 Invert { iver bad 11 A Ne obatruction or significant scour.
27 Aprors
i 28 Fendars / cutwaters / collsion proth
3 2 Rivertmningwors
g 30 Reveiment/ batter paving
¥ Wing walls
32 Refning walk
g 33 Embankments
34 Machinery
35 Approach rils / barviars [ walla
% Sigm 1| A No obwvious defects.
37 Lighing 1| A No obvioun defect.
38 Sarvices 1A |No obvioun defects.
- sewartty, Ex - axtsnt, Def - defect inspection | 97-Novw=2019 o 10
pa-mmmr-mm dute 2020
| 10l 2 pugen

5182018201 S/KV0030/001
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STRUCTURE REF — AS Menai Bridge

MULTIPLE DEFECTS
Elarnant Dafact 1 Dafect 2 Dalact 3
No. 8 Ex Dot | 8 |Ex |Def| 8 Ex Dot Commants
Defact 1: sevaral amall ansaa of deap mortar loos e jointa throughout both towers.
fypical to lower east face of south iower and genemly the lower third abowe road
1 28|32 2|8 |32 Kl leval
Dufect 2: pavaral amall srasa of desp morter loea ba |oints throughout e arches,
kypleally araund the springar polmis.
Dafoct 1: sevoral small and dscrobs area of comoalen and minar saection [oes i
23 4B1110 2| B 11 isast and west parmpelz, mainly ¥ connections and rall joints.

Dafect 2: corosion o saveral areas of the pampst op mis, post and, ¥ & lsesar
i, the kower rall and panel infll bars.

INSPECTOR'S COMMENTS

This span was ganenaly Infak to good condton. The Thic Imestona masonry approach spams were genemly In fair i good corxdiion but with a
high pricrity defiect as Tolows: Wide arsas of spaling and eqposed rebar wers ngted to the soffit of the cantlevensd olway partioulerly o the weat
of apans 1-4 and along the southem approach walovay cantlevors, particularly to north sikie of apan 8 and to a lesser extent throwghout tha
remaining wallcway cantiever solftia. Lower priarity defects, related to severnl small areas of morter loas o jeints, were noted throug hout the
approach arches. Thers were also numercus small areas of full degth paint loss and minor comosion o the pamapet system, particulary o mils and
lower wnds of vertical Infll bara throughaut.

Name

[ ] |
[ ]

Signed

Dats 21 January 2020

I
ENGINEER'S COMMENTS

This apan Is In fair o good condition with aoms high priority defects evident to the walkway cantiever soffts. Thess defects requine remedial
wHks within the next finanolal ysar ¥ ensure that the bridgs remains safe for uss and fit for purposs. Thers are also several lower priority
dafactn, such 8 ey of mertar loaa and minor vagatation growth throughout, which shoukd sl be remadiad in 8 timaly mannee 30 s« not o
Incur graater coste In tha fufure.

[ ] |
[ ]

Signed

Dato Fabruary 3, 2020

WORK REQUIRED

Estimeted | Astion/Work

Suggested Remedial Work Priority Cot ordersd

11412

Repoint the asveral small areas of deep mortar loss to joints primarily
throughout the lewer third of both towemns above dedk lovel, partiadary to
lower sest face of sguth tower and east side of span 7 springars and to joints
throughout the archas, typically arcund the springer poirtte. L

Ropair tha sevaml arees of spalling and eposad rebar to saffit of
cantilevered footwey particularty o the wost of spers 1-4 and ta e lesser
exient o several areas threughout. Danger of Talling masonry. H

1

Repalr the saveral small aress of deap mortar loss throughout the plars,

particularly to springer points.

21

Frepars, Ingpact and repalnt the numerous small areas of full depth palnt
loss to the parapet paint system, particularty to the ralls and lower encds of

the vertical Inflll bars.

23

Frapara, Ingpect and repaint the sevaral emall and discreds areas of
corrozion and minor gaction loes threughout the east and west parapets,
mainly to the post connectlons and horlzontal rall joints. L

51920187201 8/KVI030/001
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STRUCTURE REF — A5 Menai Bridge

BRIDGE INSPECTION HE
Superficial |  General| X Principal  |Special | Form| 4 of 8 |forthis bridge
iopocior: | I THZEO |\ pcionTypa] 1 [NTLIRHONDU
Bridgs Name: Manal Bridgs Briige Refflo: A5  |Road Raiho: A5
Siructures Funotion: above: | Ad carriageway below:  Henal Siral Malntalning Authority: | LIK Highwranra
Primary dack alsment farm
Man Rat- -] DSE 2B8ETT O.SN 371404 | 1
P Tebis 2 Solld arh
] E Primary deck nlsment matwisl
Spars ( 4 ol ﬂ\“ﬁm 1138 | Length(m} 18.002  Aeaim® 1821 5 Tet oo L
Socondary dack alament form
All above ground elemueis Inspected? Yes X No ‘1 g Ne transverss 20
hi- | Mol Tahin3  [b»
Numbyer of Consirudon Sevondary nck oisment metsrisl
forms In BridgerSpan: BCSort | 78.88 BCS ave 7942 Tabia 4 Mo sesomslary alsment P
|
St No Elomunt Dused rion S Ex Do W P Cost Covmenants { remadks
1 Prrgry deck sloment (Tallo 2) 2 B 32 R L Rasfir b mudtiple defects page.
2 Seconderydeck (Tmnsverns beama
T slemant/s Blament from Tabis 3
E 4 Halfjointa
4§ & Tebeamicd
3 aneas of spaling and sxposad rebar 1o
8 Parapet beam or cantlever 2 ¢t 21 R H ?gﬂﬂ:‘dﬂw&b"
roughout.
7  Deck bmcing
Foundefione 1 A mrdmm on no abvioue settiement
Abuimenta (ind arch apringing) |
= Monitor the several smal areas of delamination
] 10 Spandmel wel / head vl 2 B 21 N Emm-wlmhmmmamwm
norel panets.
g smal arwas of deep mortar koes
3 11 Pier/Comn 2 B 32 R L reughout the plers, particulary 1o springer
12 Crosa head / capping beam
13 Bearinga
14 Dsaring shaif / plinth
15 Superstructure dralnage 1 A No ohvious dufects.
18 Subsiructure dralnage
i 17 Waterproofing 2 B 141 N [ionir alght dpping thraugh narh wact ke
18 Movement / sapansion Joints
‘—1-' 18 Finlshoa: dack slemants
! 20 Finishos: substruchro elomants
& Numaraua omal areea of full dopth paint [oes to
21 Flnkhee parapabsizaluty R § ¢ 41 A L peint systam, particularly i rails and
iower snds of vertical Infil bars.
22 Accosn I'walloweye / ganirios
g 231 Handrall / parapata / safoty fancon 2 C we R L Rafor ta multiph dofocts paga.
5 24 Camiagoway aurfacing 2 B 92 N ,,,",‘,P"”m,,,“"“;:g‘:,',,‘;:"h;‘“m""m,',wg,,,m_
B of ful depth peirt loss and moderais
g 25 Fentweay ! vorge { fpothvidge aurfacing 5 C M B L %:MWMWMM
to-tha towers.
26 Invart / iver bad 1 A No shalruction ar significant acsur.
i 27 Apons
28 Funders { outwabers / acllsion protn
1 = Rivar taining worke
g 30 Reveinant/ baitar paving
31 Wing wals
g T Retaining walk
3 Embaniments
34 Machinery
35 Approsch reile ! barmiers / walls
i-E 3 Som 1 A Good condiicn
31 37 Lighing 2 B o= oL mmm@mibmuamama
38 Senvices 1 A No obvious defects.
- sovarity, Ex- axtant, Dol - defect nspoction 07T-Nov-2019 to 10-Deg
pn-mmmr-mm daie 2020
| 12 pogem
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STRUCTURE REF — AS Menai Bridge

MULTIPLE DEFECTS

Dafect 1 Dafect 2 Dalact 3

8 Ex|Det | 3 [ExDer 8 Ex [Duf

Comments

2B (32| 2 B |32 Keck kvl
kypleally araund the springar poinia.

Defect 1: sevoral amall areaa of dasp mortar laas ic joints thmughout both toware.
fypical to lower east face of south iower and genemly the lower third abowe road

Dufact 2: savaral amall sraga of desp morter loea ba |oints througheut tha archos,

23

Dafoct 1: scvoral amall and dacrota areae of comoelen and minar eaction oes
lsmst and west parapets, malnly i connections and rall joints.
2B |11) 28|11 Dafect 2: corosion o saveral areas of the pampet top mis, posts and, to o leesar
i, the kower rall and panel infll bars.

INSPECTOR'S COMMENTS

This span was ganenaly Infak to good condton. The Thic Imestona masonry approach spams were genemly In fair to good corxdion but with a
high pricrity defiect as Tolows: Wide arsas of spaling and eqposed rebar wers ngted to the soffit of the cantlevensd olway partioulerly o the weat
of apans 1-4 and along the southem approach walovay cantlevars, particularly to north elde of apan 8 and to a lesser extent throughaut tha
remaining wallcway cantiever solftia. Lower priarity defects, related to severnl small areas of morter loas o jeints, were noted throug hout the
approach arches. Thers were also numercus small amas of ful degth paint loss and minor comoalon o the pamapet system, particulahy o mils and
lower wnds of vertical Infll bara throughaut.

Name

L [ [ |
[ ]

Signed

Dats 21 January 2020

I
ENGINEER'S COMMENTS

This apan Is In fair to good condition with aoms high priory defects svident to the walkway cantiever soffts. Thess defects raquirs remedial
wHks within the next finanolal ysar ¥ ensure that the bridgs remains safe for uss and ft for purposs. Thers am also saveral lower priorty

dafactn, such 8 ey of mertar loaa and minor vagatation growth throughout, which shoukd sl be remadiad in 8 timaly mannee 30 s« not o
Incur graater coste In tha fufure.

N N I O
[ ]

Signed

Dato Fabruary 3, 2020

||
WORK REQUIRED

Suggested Remedial Work

e

Action/Work
ordered

11412

Repoint the asveral small areas of deep mortar loss to joints primarily
throughout the lower third of both towem above deck level, particulary to
lower sest face of sguth tower and east side of span 7 springars and to joints
throughout the archas, typically arcund the springer poirtte.

Ropair tha sevaml arees of spalling and ssposad rebar (o soffit of
cantilevered footwey particularty o the wost of spers 1-4 and ta e lesser
exdeant to several areas threughout. Danger of Talling masonry.

11

Repair e several smell areas of desp morter [oss throughout the piens,
particularly to springer paints.

21

Prepara, Inapact and repaint the numenous amall arsas of Tull dapth paint
leas to tha parapet paint system, particulary to the ralls and lower ends of
the vertical Imfill bars.

23

Prapere, ingpect and repeit the sevaral amall and discrsts aress of
corrosion and minor saclion loss throughout the esst and west parapets,
mainly to the post connections and horizontal rall joints.

25

Frepare and repaint the sactions of full depth paint loss and moderata
cormoslon to the verge steal kerbs on the Inner approachas to the tower
archos.

k74

Replace the brokan lighting unit to the aast transverse arch of the north
towwer.

5192018/2018/V0030/001
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STRUCTURE REF — A% Menai Eridga

BRIDGE INSPECTION
Superficlal | Ganaral[X | Princlpal [Special | | Form S of 8 forthis bridge
“Nirw-20r Naxi Inspaciion D
inspacior: |_ pan | 77 1o-|:-:;m Next Inapection Type: | I F;imuvm " o
Bridge Name: Hennl Bridge Bridps ReffMo:  AS Menal Road RefiNo: AB
Structures Funclion: abova:  |AS caTisgeway balow: Munal Biruit Maintaining Authority: UK Higinesya
Primary deck slemen form
Map Ref: . O8E 255877 O3N 371404 {Cable wtmynd 7 17
Tabe2Z  Nuspensise
11.28 178.78 2011.4 g deck somentm
8 3 of Width . A .
pans 1 {m) Langth (m) Aroa () E Tabbd | mtet E|
Ph Sacond ary deck elom ont fom
All abve ground slements Inspecied? | Yes X No & ’mh-'thmm
No J  Tebes beama)
Number of Canstruction forms Secondary dack siemerk mkerial
BCS erit BCH R
Jn Bridge’S pan: 5548 e 70.53 Tabo4 | Soeel d
Sot No Elsment Descrlption ] Ex Daf W P Coat Commaris | mmarie
1 Primary deck elament {Tabls 2) 3 C 11 R M Refer o muliple defects page.
2 Tranavems baams 3 B M P M Rafer i mulipia defects page.
H——Saconcdary deck
armas of paint loas and comusion were
‘E g slement's Bwment from Table 3 2 B 11 P M proad throughouk the deck sofit plates.
§ [+ Harjoms
¥ | & Tabeamied 3 C M P H Rarfar fo mulliple defacts page.
3 4 Porapat beam or cantisver 2 B M R M Refer io mulipla defects pages.
Morikar minoe paink 1094 and Geveeian th thi north
7 Dok bradng 2 B 4.1 sauth chain braoes partioularly the north
chain brace mainly o bok heads.
3 Foun 1 A mmben no obvious sattemet
9 Abumecks (indl arch sprnging) |
small arens of delamination and shalow
E‘s 1o Spandrel wal ! head wal 2 B | 21 N Iing thmughut the seest and west spandrel
gi 11 Pier/ Column B|32 R L h;nm:::m-nfdwmhm
2 | 12 Cross head / capping boam 1 A No obvious sign of dofoct,
Bixasd by the sl gog bébwogen the comtiolad
13 Bexings ring shaif and end trnsverse dack beame.
bacurad by the smeall batwaen tha corhallad
14 Bearing shelf/ plnth ﬂnglhgardandts;mndsﬂhumm
5 Smmtr o A B o e
1€ Subsiruchuwe deinage
Ming warkin shalning thetughent from
17 Watammcfing 2 B 141 N pimoehere. ng peesabdy
* | 14 Mowement!cxpanaion johts
] 18 _Finishetc dack alamenis & © M P M Rardar o mulliple defacis pags.
i 20 Finishes: subsiruciurs elamors
a Nurnorous amall aneng oF il deprth paint es Lo
21 Finishes: pampeisésaialy fences 58 C 41 P L parapet paint system, particulsrty bo s and
Jowar ands of vertical infll bare.
22 Apcwss | wallways | ganirles
23 Handrall / pampets / safsty fances 5 B M R M Refer o muliple defacts page.
24 Carl facing 2 B 82 N kor the minor wear and ragular namow
" oracking along the ocamegeway.
g‘ of full depth paint loea and modarats
25 Foolway ! verge { footbridge surfacing 5 C M P L ion Lo thes varge ainal kecha on the
roaches o the lowers.
26 Ivert f river bad 1 A No obatruction or signiicant scour.
‘E 2T Aproms
§ |28 Fondom / cutwatera / calleian protn
3 2% River training works
g 30 Revetment / batter paving
M Wing walls
g 37 Ramining wells
33 Embankments
a4 Machinery
35 Approach mls f barriers | walls
E.g 3 Sgna 1 A Hllghdav::ehluwﬂnnadull'ndm
Ei 7 Lighting 2 B |omar C L mnnuﬂlhuﬂmmﬁd
38 Sorvices 4 C M R L Refor io muliple defocts page.
- sgvorky, Ex - watent, Dwd - defoct inapaction | O7T-Nov-2019 to 10-Dac
Pc-wmmm.r-mmm date 2020
| 10of2 pages
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STRUCTURE REF — AS Menai Bridge

MULTIPLE DEFECTS

o Ex

D.J Commants

141

Defect 1: several amall areas of paint loss and surfsce cormoalon 'wers noted
throughaut the weet and west longludinal tnumsses incated between the foobsys
i carmiageway. Moat of the paint sa/comoalon aneea ana to fruse alement nodas
jand decrete pocikats whers water collects dus to the Intricate detsll ercund et
heads and where seveml plaies meet and inlasect. Also, paint loss and comosion
ka northam anchar black bok graup amangamant.

Dafect 2 aoveral smal arsas of deaper cormsion ta the truss, 1-3mm deep
particulary &t 5Im In from the south fower.

14.1

Defect 1: monkor sevenal small areas of afforsscance, staleciise arki damp
rdalning ta the fower trensmmrse aches.

Defact 2= generaly 1-2mm depth of corrosion to several areas throughout the
frenevorae beame suspandad fram the deck longiudinal trusa. Balt and rivet heads
e genemlly lese comodad but bokitht haade st 150m north of tha south snd
hrare BO% camrocked b 2ovwn chap with sormig ksolxied aeas mssearsd up & 3rm
daeap. Aroas. around whare sarvicea cut thraugh at the eouth end and |ower flangs
platas werne more comoded up to 2mm deap.

1.2

Detect 1: localiond paint loes, corroslan and miner section [oss 1o tha 34na {17n0
leach side) square drop Ink bar lowsr portion.

Defect 2 smal arses of paint [oss and suriace corosion bo kewer tie bars
particutary to the sast skis &t 21m north of the north tower.

11

Dafact 12 savaral amall areas of paint kas &md aurfate comoakan wars nobied
throughout the ssst and weat cantiisvers located bahwaan tha footways and
camiagewsy. Most of the paint loss/cormusion areas ame at the cantilever
connaction where several plates maeset and Interaact.

Deafoct 2= sovoral amall areas of deoper comoslon to the canfiievers, 1-2mm deep
particularty st 30m In from the seuth tower wharm there I3 3mm delamination to the
Mpright.

18

41

Defeact 1: monitor the smal areas. of paint loss, minor corosion and rust sialning
thnaughaut the centra apan truss mambers, partdculay the bafts, rvatas and plata
sndn.

4.1 Defect 2: monitor the amall arsas of Jaled paint and mauling rust staining to the

bower hanger lugs.
Defoct 3: several araas of full depth paint loss. minor comosion and rust staining to
the fruaa rivata throughout.

18

4.1

Defect 4: montior the small amsas of feled paint and meulting rust sieining to the
Lppar hanger lugs.
Defect 8: modeate ansas of palnt loss ard minor comoskon bo the Inskin faces

4.1 4t the Upper trusa members. typical to east eida 15m south of narth towar.

Dafect 8: monttor the small arsas of chippad paint and rust staining throughout
the wast truss.

19

4.1

Defact T: full depih paint lose and moderats comoslon 1o elecirical beox to weat alde
t rid Apan.

4 1 Pafect B: sarcacnl amall amaan of paint ke b hangaes, tyyical to 2nd nocth west

hangar.
Dafect B: savoral amall arsas of paint loas to north chain brace.

18

4.1

Dafoct 10: nUMmeroUs arcae of full dopth paint Ibea and Mingr comoalon thoughout
fha truss, bolh above and bakow the deck, typically appsaring at nodes when
pintes Intaraact or join.

1.2

Defoact 1: smal areas of full depth section losa to Inner west guardmi st 23m north
of pauth e,
Dafoct 2 sovers] amall and dacreta areas of comoalon and minor sactan locs to

Other it and waat parapats, mainly o connections and rall jointa.

Dafect 3: falurs of holdng down bolt armangemant i south west Iner pedesirian
iguandral.

131

Delact 4: savers Impact damage 1o the cerinel ressrvation guardral to the south of
khe narth tower and north of the south fower.

1 2 Datect 5 section losa o wost handrall at south tower.

Defeact 68: smal areas of full depth section loss to Inner weet guardmi st 23m north
iof sauth fower.

131

Dedect T section loas o west handmill 84m north of south bower.
Dafact B: comoakon to eaveral arcae of the parapet tap ralla, posts and, o a leesar
jeutant, the lower rall and panal infll bara.

4.1

Deafect 1: sactions of full depth paint logs and mederts cormelon I the verge stsal
korbe on the approaches ko the towars.

Dafect 2 sevoral wkie cracke and 100mm diameder x 40mm deep pothale In eaat
Foctwey 35m north of the north abutment.

12

Defect 1: cormoalon and section losa to the acdges of & west manhole cover 8m

of the south tower.
Z cormoaion and aaction loss to the edges of sarvices box 1o the south of
nexth tower.

51920187201 8/KVI030/001
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STRUCTURE REF - A5 Menei Bridge

|

INSPECTOR'S COMMENTS
This span was generaly In fair conddon, The veniral suspended stesl truss was generally In falr condliion with soma amsas requidng urgent
ramadal work. Tha catenary chalna: back-atay and fore-stey wane In good condition as were the cable hangere and their respactivae lug/pin
connaciions. The main defects were located io the underside of the dack and thvess Included numarous, ssparate arese of full depth paint loaa
iend rmrrosion with some slements suffering from segtion loss which would affect thekr struciural logd camrying capacity. These defeciive areas
wara typlcal throughout the underakde of the deck and they affec tha underalda of the main trusa, the tranevarsa beams snd scma of thelr
connaciion boltairivets, riesl deck plate parmanent femmaork auppoding the minforcad concmte dack longliudinal stifenam, the under-deck
urfaces of ik wallonary cartikvars and some podestrian guardrall post connection It wies nerbbd thit defiects b thoss slonorts weol mom
eavera at baam anda and whane they meat other atructural compananta. Theas aneas are mora axpoaid, and thay allow salt water to calkect
jand pord reapectivaly.
Other main defects includad paint loas, cormoalon and significant saction loss to the squans saction atesl drop link te bars occupying tha camtral thind
of the main suspanded span whans they pass thmough and connect with the upper sisments of the sast and weat main longhudinal trusses by use of
bolts io the threaded and saction of the drop links.

Name | HEEEEE Signed [ ] Date 21 January 2020
ENGINEER'S COMMENTS

[Thie apan ia in Eir condition with scmm high pricrity defacta to siruchual companaents, particularty Lo the cantral te inke and througheat the
undarside of the main auspendad span. Thasa defiacte require remedial worka within the next financial vear io enaurs thet the bridge remaine safa

for uss and fit for purposs. Thene are also several medium and kny priorty defects which shoukd aiso be remedied in a imely manner 30 as not o
Incur greaier oasts In the future,

Name | Signed [ ] Date February 3, 2020

5182018201 S/KV0030/001 34
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STRUCTURE REF — AS Menai Bridge

WORK REQUIRED

Raf. No

Suggestad Ramadial Work

Priority

11&1.2

Ramove Iopae peint and surface cormosion to further Inepect seueral smal
amees of paint loss and surface corosion noted throughout the sast and west
longttudingl trusses. Most of tha paint lose/carosion arcae are te fruse alament
ande, nodes and diacrete pockats whera waber collects dus to tha Inticate
datall arpund rivet haada and whers eoveral piates megt and Intareact
particularty at 20m north of the south tower whans the comesion i 1-

2mm desp In places. Alsc remave looss paint and surface comoelon to
further inspect paint loss and corrosion to northern archor block bolt group
amangamaent. Nota theae coata are for defactive paint abraslon, Inspection
and pogsible pateh repair work, for agsociated re-painting recommendations
and coals sae saction 18.

Ramove looge paint and surface corrosion to furthaer inspect areas of
ganerally 1-2mm depth of coraslan to savaral aress throughout tha
tranaverss baams suspended from the deck longliudinal trusa. Bolt and
rvet heads wara genarally lass correded but bolifrivet haade at 150m north
of the south end were 30% comoded to 2mm deep with some leolated areas
measursd up to 3mm dasp. Aress around whera sarvices cut through at the
gouth end and lower flange platas were more cormoded up to 2Zmm deap.
Assumad ropad/movabls suspanded ganiry cosiz are coverad within defect

Frepars, Inspact and re-paint the saveral aneas of paint loss and coimoslon
which ware widespread throughout the deck sofit plates.

51852

Propare, Inapect, maasurs and repaint the localised paint losa, corroslon and
minar section loas to the 34na {17no sach side} squara drop link bar lower
poricn. Gonaldsr replecing drop links which have revesalsd mors than 5%
section loss. Paint the small areas of paint loss and surface comreslon to
lowar e bare particularty ko tha sest elde at 21m north of tha north towser.

81462

Prepare, Inspect and repaint the several small areas of paint loss and
surfece corroslon throughout the aast and wast cantllevers. Most of the paint
loagicormogion areas are at the cantlever connaction wharg eoveral platas
maat end Intarsact. Prepare, Inspect and repaint the ssveral small areas of
duaper cormoalon o tha cantilavers, 1-2mm daep particulary at B0m In frgm
the south towes where there is Bmm delamination to the ugpwight.

11

Repair tha savaral amall araea of daap mortar loas througheut tha plers,
particulady i springer points.

18

Prepars and repaint tha ssveral arsos of full dapth paint loas, minor cormesion and
rust staining 1o the truss fvets throughout the main span.

19.2

Frepars snd repaint the moderats arsas. of paint loaa and minor cormrosion o the
Inslde faces of the upper frugs members. typlcal to sast skde 15m south of the north
tower

19.3

Prepare and rapaint the full depth paint loes and moderete commelan to
alsetrical boxas within te east and west inmses, above deck, at mid span.

19.4

Prepare, inspect and repaint the several amall arsas of paint las throughout the
hangem, typical to 2nd naorth waat hanger.

19.5

Prepare, inspact and repaint the esveral small areas of paint loss to the north and
south chain breca siiffonoms.

ro= = |=

19.8

Propare and repaint tha asveral areas of locallsed paint loss and minar
corrosion to the remaining areas, not specified above, throughout the main
apan soffit. Cloasly Inspact the belte and rfvats holding ths tranaveraa
beams, which are suspanded banaath the main truss, onca all sumounding
paint has basn removed.

21

Prapare, Inspect and nepaint the numerous small aneas of full depth paint Ioes to
tha parapet paint aystem, particulary to the ralls and lower ends of the vertical
Inflll bara.

23

Prepare, Inapect and repaint the several small and discrete areas of
cormosion and minor ssction loss throughout the sast and west
parapets, mainly to the post connections and hertzontal rall joints.

Raplaca the Impadct damaged holding down bolt arrangement 1o the south
west inner padestrian guardmil to the central reservation gt the south of the
narth towar.

Repiace the esvers Impect damage to the cantral resarnvation guardrall to the south
af the north wee and narth of the south towesr.

Replaca the affected lengtha of upper padestian handnall suffering from
apvane saction loss which Ia most severa to the west handrall ansund the
gouth tower.

23.5

Replace the affected length of full depth section less to the inner west
guerdrall st 23m north of the south tower.

236

Replacs the affectad langth of ll suffering from section loas o tha weat
handrall at 84m north of the south tower.

Prepars ard repaint the asctions of ful depth paint loss and modemte
corrosion to the verpe steel kerbe on tha inner approeches to the tower

i

7 Jface the broken lighting unit to the east tranaverse arch of the north
the manhole cover which Is suffering cormosion and section loes to
3B axdges of a west manhole cover at 6m south of tha south tower.

38.2

Repiacs the sarvicsa box which s suffaring comoalon and ascton losa 1o the adges,
located to the south of the north towser.

5192018£2019/00020/001
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STRUCTURE REF — AS Menai Bridge

BRIDGE INSPECTION B
Superficial | General| X | Principal Spacial | Form| & of 8 |for this bridge
nopecior: [ Dein | A NixtinapecionTypa{ QI fas repechon Dus 9ot
Brkipa Nama: Mannl Bridgs Brkipa RalfiMo: AS Road RebNo: AS
Siructures Function: sbove:  |AS canlagowey balow: Mannl Siraht Mainisining Authorty: | UK Highways
Primary deok slsmarnt fom
Map Ret - | O8E 255677 O8N T4 ‘ 1
Tebla2  |Solid amh
i Primary duk slsmarnm mrierinl
Bpars | 8 n+ 1M(n-|) 11.38 | Length{m) 16.002 Amaim?y 1821 E — |m L
Photog Socondary dack element fom
All above ground elements Inepected?  Yea X No 4 i. E:....... 20
Yea Mol & Tabia 3 ok —
Number of Conatruction Secorda olament
forma In Bridge/Spen: BCScrit 81.00 BCS ave 8046 s e P
||
Set Mo Elsment Dascription 8 [Ex ped W P Cost Communts § reme—s
1 Primary deck slemant (Table 2) 2|B 32| R L Refir ta muttiple dafscs page
2 Secondary deck | Transverse beama
£ 3 okmennn Eleect fram Tabie 8
§ 4 Hefpini
% 5 Tiebeamiod
S — 2|8 a1 L L e
7 Decdk bracing
o remomon ] e T
9 Abumeonts (ind arch apringing)
e pnkor the several smal areas of delamination
g 10 Spandrel wal f head wal 2B 21 N ﬂl:xllmmhﬂﬂﬂ'ﬂﬂww
gi amall areas of deap mortar loea
d 11 Plr/Column 2| B 32l R L mhmtm-pim.p-rhhﬂr' to sprinpar
12 Croas head / capping beam
13 Baarings
14 Bearing ahalf / pinth
15 Supersiructure drinage 1 Ne pbvious defecis.
g 18 Subsicure drainsge |
17 ‘Waterproafing 1 No signficant defect.
.i 18 Movarmant / smpansion joinks
18 Finlshos: dack clements
i 2] Finlahes: subsiruchus elemanis
a MNumnerous smal amsas of full degth paint loss o
21 Finishow: parapeisealioly fances §|C 41| A L porapet paint syatem, particulary bo rila and
Jower ende of vartical Infll bar.
22 Accosa /'walkwaye / ganirioa
E 23 Hendrall / parapets / setety fences 2| G ow R L Refar to multiple defects pags.
N Monkar tha minor wear and lar narow
24 Carrisgprgy suxfacing 2| B 82 N mmmmﬁmmnﬂ:zﬂw
of full depth paint loss and moderata
g 25 Foobaay / verge f footbridge surfacing 5| G M P L mrosion ta the verpa stael karba on the
mbhm
28 Invert f iver bed 1A Nc obetruction or significant acour.
Z7  Aprons
E 28 Fundecs [ tubwabars / colision pastn
r-] 28 Riverimining works
3 3 Reveinani/ baiter paving
E 31 Wing walls
g 32 Refning walk
3 Embankments
3 Mechimary
35 Approach mils / barriers / walls
EE » Sgn= 1A No defocts
g 37 Lghing 1A No pbvious dofocls.
Comoalon and section ke ta the ad of a woat
3 Senicen 4|C 11 R L rrmhnlumdﬂmmﬂdhmn:,m.
- aavaitty, Ex - axtont, Def - defect inspoction | O7-Nov-2019 to 10-Dac
;-MWMP-MM dete 2020
| 10rEpages
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STRUCTURE REF — AS Menai Bridge

MULTIPLE DEFECTS

Elsmant Dafect 1 Duafect 2 n;.:: ments

DT

Defact 1: sevaral amall arsaa of deap mortar loos i joints throughout both toware.
fypical to lower east face of south iower and genemly the lower third abowe road
1 28|32 2|8 |32 Kl leval
Dufact 2: savaral amall sraga of desp morter loea ba |oints througheut tha archos,

kypleally araund the springar polmis.

Dadoct 1: servacal amall and Socraba aroas of Contedaon AN Mg sacion [kea i
isast and west parapets, mainly i connactiona and rl jointa.

23 2B |11 2|8B\11 Defect 2: comusion to saveral areas of the pamapst top ralis, posis and, ¥ & lsssar
jeatert, the lower nal and pansd infll bars.

INSPECTOR'S COMMENTS

Thin span wes gananaly Infak to good condbion. The Thio Imestons masonry approach apans wers genamly In fair io good corxdion but with a
high priority defect as folows: Wide areas of spaling and sxposad rebar wars noted fo the sofftt of the cantieverad footwey particularly o the west
of spans 1-4 and along the southem approach wallway cantllevers, particularly to north side of span 8 and 1D 2 lesser wdwnt thmpghaut the
ramaining wallkway cantiovar polffite. Lewar priciity defiects, rdated to several amall arcas of mortar koaa o joints, wane nobed throughout the
approach arches. There wera aleo numancus amall arsas of ful depth paint loes and minor caroaelan ta the parapat aystem, parlcularhy ¥ ralls and
lower ends of vartizal Infll bars throughout

ATKIN

N N O O | |
[ ]

Signad [ ] Date 21 January 2020

Name

ENGINEER'S COMMENTS

Thia apan ko In tair o good condiion with aoma high priafty defecin evident to e waliway cantiever soffis. Thooa doflocts regquing ramedial
werks within the nest financial year 4 anaurs that the bridge remains safe for uso and i for pLTPosa. There ara alsa sovoral (ower priorty
defacts, such a8 aress of mortar loas and minor vegeiation growth troughout, which shoukd siso be remadad In a timsly mamer so a3 not o
Incur graater oosts In the future,

Name (I Signed [ ] Date February 3, 2020

WORK REQUIRED
Ref. No Suggestad Remedial Work Priority E'“m'm A

Repaint the ssveral small ares of dsap mortar lose (o joinbs pimarily
throughout the |ower third of both towers albove dec level, particutardy
lower east face of sauth tower and east side of span 7 spingars and to [olnts

1.1 & 1.2 | roughout the erches, lypically anund the spingsr poins. L
Repalr the several smal areas of deep mortar [cea throughout the plers,
11 |parficularly to springer pointe. L

Prapare, inapact and repaint the numenous small sroae of full depth paint
lesa to the parapet paint eystem, particularty to the rals and lower ends of
21 the vertical Infill bars. L

Prepars, Inspeact and repaint the several small and discrete areas of
cormmian and rminge section ks throughout the sast and woet pangpets,
54 |mainly to the post cannections and harizontal rail jints. L

Propare and repalnt the soctions of full depth peint loss ard modarste:
correeion ta the varge stoal karbs on the Inner approachee to the tower

25 |archaes. L
Replace the manhcle cover which s suffering comosion and section loss to
35 |ihe odges of a west manhole cover at 8m south of tha south towar. L

51920187201 8/KVI030/001 ar




STRUCTURE REF — AS Manai Bridge
BRIDGE INSPECTION B
Superficial | General| X | Principal Spacial | Form| 7 of 8 |for this bridge
nopecior: [ Dein | A NixtinapecionTypa{ QI fas repechon Dus 9ot
Brkipa Nama: Mannl Bridgs Brkipa RabMo: AS Road RebNo: AS
Siructures Function: sbove:  |AS canlagowey balow: Mannl Siraht Mainisining Authorty: | UK Highways
Primary deok slsmarnt fom
Map Ret - | O8E 255677 O8N T4 ‘ 1
Tabla2  |Solid arch
i Primary duk slsmarnm mrierinl
Bpars | T n+ 1M(n-|) 11.38 | Length{m) 16.002 Amaim?y 1821 E — |m L
Photog Socondary dack element fom
All above ground elements Inepected?  Yea X No 4 i. E:....... 20
Yea Mol & Tabia 3 ok —
Number of Conatruction Secorda olament
forma In Bridge/Spen: BCScrit 81.00 BCS ave 83.30 s e P
||
Set Mo Elsment Dascription 8 [Ex ped W P Cost Communts § reme—s
1 Primary deck slemant (Table 2) 2|B 32| R L Refir ta muttiple dafscs page
2 Secondary deck | Transverse beama
T3 ekmente Elemart fram Table 3
4  Half jointa
E 5  Tie boamrod
8 Pampst beam or cankiever 2B 21 N Saveral areas of minor spaling throughout.
7 Deck bracing
o oo ] e e > e e
9 Abutments (ncl arch epringing)
EE 10 Spandmi wal / head val 3| B 21 L Refor to multiple defects pags.

Eeveral small arens of desp mortar loss
gi 11 Pharf Column 2 B 32 L Mn:hunﬂiaplul.pnrﬂuhmtnlpdnmr
8 12 Croap heed / capping beam

19 Bearinga
14 Baaring aheif / pinth
15 Supergiructure deainage 1| A Mo phvious defects
18 Subetructurs drainags
17 ‘Waterproafing 1A No signfloant defect.
18  Movamant / sepansion pinks
£ 19 Finishex: deck slwmants
£ 20 Flnkhos: aubstructre slemants
E MNumnerous smal amsas of full degth paint loss o
21 Finishes: parapoin/fealoly foncos 5| C 41| P L parapet paint eysiem, particularty bo mia and
Jower anda of vertical Infll bars.
22 Acoass [ walkagys [ ganirles
£ 23 Hendmil/ parapein / seiely fances 2| C v R L Refer to multiple defects page.
gi 24 Carrlagoway aurfadng 2B 82| N P“”m“m:g:;;ﬁmﬂwm
25 Foatway/ verge / footbridge surfacing 1A |No signiftoant defact.
28 Invort { river bed 1| A No chetructian or significant acour.
g 27 Apron
-i 28 Fwanders { cubsaters / collsion pratn
28 Rivar training works
i- 30 Reveiment/ batier paving
E 31 wingwal
T Ruekaining walls
g 23 Embankmants
34 Machinary
35 Approach ralls / barriers / walls
E‘E 38 Sigw 1 1A N ohvioun dafaci.
E_E 37 Uighting 1A Na piioua dafact.
38 Sorvices 1A No pbvious defacia.
- mevarity, Ex - extont, Def - defect inspection | O7-Nov-2019 {0 10-Dac
Fa-mmuu.r-mm detn 2020
| 1ol 2 g

5182018201 S/KV0030/001

ATKIN



STRUCTURE REF — AS Menai Bridge

MULTIPLE DEFECTS
Elsmant Defact 1 Dafact 2 Dadoct 3
No. oo Dot | 8 [ex[Dw o Bx [ow Comments
Defect 1: several amal arsas of desp mortar lose to koints throughout both owers.
2 lower sast face of south kwer and genemly the lower third above rosd
1 2B|32 2|8 |32 ovel.
2: paversl amall arene of desp morter koea bo [oints throughout the anches,
ly around the springer points.
1: sevaral up to 350mm x 350mm areas of delaminaion ard apaling with
rebar to the west spandrel pansls above arch 7 (apan 7).
10 38212 B 21 2 suvaral amall areas of dulamination and shalow spalling hveughaut the
vl warst spancml panels.
1: povenal smal and discrels arsss of comoslon and minor saction loas ©
29 sgl14l2 !B |11 arv] wesi parapsiis, mainly o cannactions and rail joints.

2: corroslon to several arees of the pampet tap rals, posts and, 1o a lessar
the lowar mi and panal Infll bare.

INSPECTOR'S COMMENTS

This apan waa ganarally In fakr to good condtion. The THo Imastons mesonry approach spans wars gensmly In fair to good condbon but with a
high pricxity defincd s follows: Wide anass of apaliing and cxposad rebart wene raisd 0 the acffit of the cantilevened footway particularty Lo the wasat
of apana 1-4 and along the sauthem spproach walkoway cantievers, particularty 4o north side of epan 8 and o a lessar sxbent throughout the
rermaining wallway cortiever soiftis. Lowar priority dofocts, related to soveoral amall arcas of mortar loas o joints, wene noted throughout the
eppoach arches. There were aleo numeroun amall ersas of full depth paint losa and minor comoslon to the pampet syatem, partkulerdy & mlle and
lower ends of vertical Infll bars throughout.

Signad I
ENGINEER'S COMMENTS

[
Date |

21 January 2020

This span Is In fair to good condtion with soms high priorily defacts svkisnt o the walovay cantilever sofits. Thess dafects require mmedial
warks whhin the next financial year io snsure that the bridge remalrs safe for use and it for purpese, Thers are also several lower priorty
dafacts, such a8 areas. of mortar loew and minor vegaiation grewth thraughaut, which shauld alsn be ramadied in a timaly mamner 8o 5 nat i
Incur groater coste in tha fitura.

Name

I Signed

February 3, 2020

WORK REQUIRED

Suggested Remsdial Work

Priority

1.1&1.2

Repoint the scveral small areas of deap mortar loss to Joints primarily
throughaut the lowar third of both towars sbova dack leval, particulary to
lower east faca of south towsr and east side of span 7 epringers and to [oints
throughout the arches, typleally around the springer points.

10

Rapair the sevaral up to 350mm x 350mm ares of delamination and spaling
with axposad rebar to the west contrete upper spandnel panels above arch 7
{span 7). Montor the several small areas of delamination and shallow spalling
throughout the east and west spandrel panels at the next Inspecton.

11

Rapair the several smell areas of deap mortar kees troughout the plars,
particularly to apringer points.

21

Prepare, Irspact and rapaint the numenous small anaas of full dapth paint
loss to the parapst paint system, particularly to the ralls and lower ends of
the vertical Infll bars.

23

Prapare, inspact and repaint the several smal and discrete anses of
comogion and miner sectlon loes throughout the east and west parapets,
mainly to the post connections and horlzomal rall joints.

5182018201 6/KVO030/001
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STRUCTURE REF — AS Menai Bridge

BRIDGE INSPECTION NN
Superficial | General| X | Principal Spacial | Form| 8 of 8 |for this bridge
57-Now-2019 1o . Muct Irespesciion D
Iropecior: I Du | 40 Decagze  Noxtimpection Typel @1 e iwenr . 2021722
Brkipa Nama: Mannl Bridgs Brkipa RalfiMo: AS Road RebNo: AS
Biructures Function: sbove: | AS canlagewey balow. Mannl Giralt Malntsining Authorty:  |UK Highways
Primary deok slsmarnt fom
Map Rel - O&.E 255677 05N IFd0d ‘ 1
Table 2 Solkd amh
i Primary duk slsmarnm mrierinl
a Width u 1y B2,
Bpars. 1 m | 11.38 Langth {m) 16.002 Amaim?y 1821 Tabin 4 | L
Photog E Secondary dack eloment fom
All abova ground elements Inspectod? Yo X Ne 4 B Lm 20
You Mol g Tabla 3
Secondary dack slament malerial
Number of Conatructon
forma In Bridge/S pan: BCSerit 78.88 BCS ava 81.97 — - P
||
Bst Mo Elamant Description 8 | Ex Dul‘{ \\J P Cost Communis f remaris
1 Primary deck slomant (Tabla 2) 2| B 32 R L Rifir ta ruttiple defiacts page.
2 Secordarydetd | Transwemo bearma
3 ekmontie Emant fram Tabie 3
4 Half joinla
5 Te boamvrod
3 anens of spaling and exposed to soffit of
6 Pampet baam or cantligver 21 C 21 R H Enﬂmmtmmdnm!mb
loasor cedont thmughaut
7 Deck bracing
Goad condiien basod on no obvious sottiemerTt
3 Foundalloms 1]1A for acour related defocta.
9 Abuimenis (indl arch springing) 11 A |Houbvhusdlfeuh.
'y onktor tha several smal areas of delamination
10 Spardral wal / haad wal 2 2.1 N whupBone 3pallivey thooushcast e ot vl wigd
panalo.
amall araas of deep morter loas
11 Plarf Column 2B 32 R L hout th piers, particularly o ggeingar
mie.
12 Crosa head / capping beam
11 Baearings
14 Bearing shelf / pinth
15 Suparsiruciune deairmge 4 | B B1| R LU Highway gully bloekad b seuth wasl access road.
18 Subsiruchure dralnage
17 Waberproofing 1[A No signicant defact.
18 Movement / sxpansion joints
E 19 Finlshos: dack elemente
20 Finlahsa: subsiruchurs slemams
Mumerous smal amsas of full degth paint loss to
21 Finlahes: pampetasalety fences 5 C 4.1 P L parapat paint syatem, particulary to ralla and
Jower ande of vartical infill bars.
22 Accass wolkegys f ganirfies
iE 23 Handrallf pampets { selely fences 2| C o= R L Refer to multiple defiects pags.
Monitor the minor wear and reguiar narow
£ 24 Carmeageway sufacng 2B 92| N branwvaree cracking along the carmiogeways.
25 Foobamy / verge f footbiidge surlacing 1 A No pbwious defechs.
26 Imat { hver bad 1A Mo pimstruction or significant saour.
27 Aprons
i 28 Fenders / cutwsters / collsion protn
'I 23 River training works
3] Reveimont / batter paving
% M Wing walls 3|C 52 R L Ivy 1o Iower parts of southemn wing walls.
g 32 Reianing wall
23 Embank ‘ 1 A 2bhnﬂaﬁ.:.nmamhmmhﬂdbemda-
34 Machinery
3 Approach ralls / barriers / walls 1| A Sacure.
Helght eign value lo lower than actual hoadroom
iE % Sign 1A peneath fower arches.
5§ 37 Ughing 1A | Mo cvioun defects.
39 Sarvices 1 A No phyious defects.
- poverity, Ex- mxinnt, Def - defact mpaction | 97-Nov-2016 to 10-Dac
-wink requined, P - work priority dein 2020
| 1 of 2 puigaley

5§192018/2019/KvV00304001
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STRUCTURE REF — AS Menai Bridge

MULTIPLE DEFECTS

Dafect 1 Dafect 2

8 Ex|Det | 3 [ExDer

8 Ex

Dt Comments

Defact 1: savaral emall aras of deap mortar losa to jointe throughout both towers.
fypical to lower east face of south towsr and genemly the lower third above rmad
clack leval

Dufact 2: savaral amall sraga of dosp mortar loas ta |oints througheut tha archea,

kypleally araund the springar polmis.

23

Defact 1: 30mm displacement to south west pliaster coping.

Defect 2 sevaral small and decreie arses of comosien and minor section [oss
1.1[east and west parapets, mainly ¥o connections and rall joints.

Dufact 3: cormoalon to saveral arsas of tha parapet top ralls, posts and, tn a lesear
soctant, thva lower rall and panal infll bara

INSPECTOR'S COMMENTS

Thia sgaan wiak gocstally in fair by good condition. The TG Eifddond rangnry Appraach spnrs wisk ganaraly in iir b gend condition bt with a
high priorty defoct oo folows: Wide arssa of spaling and expobad rebar were nated to the st of tho cantiavarad factway particularty i the wost
of spane 1-4 and along the southem approach waliovay cantilevers, particulay 10 north side of apan 8 and ¥ & lssssr adent throughout the
ramaining walkwey cantiever soffits. Lower priorty defieots, related to several smail arsas of mortar loss ¥ joirs, warn notsd throughout the
approach arches. Thete wara alsn numertis amall areas of full depth paint kess and mingr comoaion to the parapet sysiem, particularty 1o reils and
lower anda of vartical Imfil bars throughaout.

[

l

__ | l |

[ [ ] |
ﬁ Signed

Data 21 January 2020

EN

I
IGINEER'S COMMENTS

Thiz span ks In fakr to good cordition with sama high priority defects evident to the waliway cantllever soffts. These defecks equine remedisl
warks within the next financlal year o enaure that the bridge remaine esfe for Lse and it for purpoes. There are alea aeveral iower priority
dofocts, auch aa arcoe of mortar losa and minor vegetation growth threugheut, which should also be remadied in a imely manner so as nat to
Incur greater coasta In the fubune.

Name

1 | |
| Signed

Date Fabruary 3, 2020

WORK REQUIRED

Estimatad | Action/Work

Suggesind Remadial Work Priority Cont wdared

1.1&1.2

Repoint the several small areas of deep mortar lozs to joints primarlly
throughout the lower third of both towers abipve deck level, partiadarly to
lower aast face of south tower and east side of span 7 springans and ta joints
threughout the arches, typically amund the epringar polnta. L

Rapair the sevarnl aress of spalling and exposad b soffit of cantilsvared
footway to north side of span 8 and to a lesser extent throughout . Danger of

falling masonry.

11

Repalr the several smal areas of deep mortar loss throughout the plera,

particulary to springer paints.

15

L
Unblock the biocked highway gully to the south weat road. L

21

Prepare, Inspact and repaint the numenous emall areas of full dapth paint
loas to the parapet paint system, particularly to the ralls and lower ends of

the vertical Infill bars.

23

Raposition the 30mm displacement to the south west pllaster coping and

repaint.

231

Prepam, Inepact and repaint the several small and diecrele areas of
corrogian and minor eaction loes throughout the east and weet parapels,
mainly to the post connections and horizontal rall jaints. L

M

Remove the vy gmwing to the lower perte of all four wing walls. L

519201872012/400030/001

41

ATKIN



STRUCTURE REF — A% Menai Eridga

Appendix B - Photographs

Figure 1: GA Photo - weaat slevation

Figure 2: GA Photo — looking north from the bridge masters bullding

519201 8201 HKVO030A01
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ETRUCGTURE REF — AS Menai Bridge

Flgura 3: GA Photo - south anchor bullding

Figure 4: GA Photo - south face of south tower

18201 81201 940/0030/001
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ETRUCGTURE REF — AS Menai Bridge

Figure &: QA Photo - south wost comb expansion Joint

18201 81201 940/0030/001
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ETRUCTURE REF — A5 Menai Bridge

Figare 7: GA Photo = north face of south tower

Figure 8: GA Photo - north east comb expansion joint

518201 87201 9/Kv0030/001
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ETRUCGTURE REF — A5 Menai Bridge

Figure 10: GA Photo - north face of north tower

518201 87201 9/Kv0030/001
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STRUCTURE REF -AS Menal Brikdge

Figure 11: GA Photo - north sast back stay anchor

Flgnre 12: GA Photo - looking south

518201 81201 HHVD030AXH

47



*

e : "h" i N
i

Figure 14: GA Photo - span 7 from north

518201 87201 9/Kv0030/001
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ETRUCGTURE REF — A5 Menai Bridge

Figura 15: GA Photo - wast slevation

Figure 16: GA Photo - sast elevatio

5192018/2018KVO0300001
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ETRUCGTURE REF — A5 Menai Bridge

Figure 17: GiA Photo - wast elevation

Figure 18: GA Photo = south west back stay

51920187201 $KVO020:001



STRUCTURE REF — AS Menai Bridge

Figure 19: GA Photo - south west back stay

Flgure 20: GA Photo - south cast back stay

5192018/2018/KV0030/001
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ETRUCGTURE REF — A5 Menai Bridge

Flgure 21: GA Photo - looking south along sast truss

Figure 22: GA Photo - looking south along wost trusa

5192018/2018KVO0300001
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ETRUCGTURE REF — A5 Menai Bridge

Flgure 23: GA Photo = looking north along east truss

Figure 24: GA Photo - looking north along wost truss

5182018/2012KVE020:001
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STRUCGTURE REF - A5 Menei Bridge

Figure 25: GA Pholo - north west back stay anchor

Figure 26: Tle bar - monitor the possible vehicle Impact damage to the sast 4th hanger south of the south
tower. Bent lower section and paint loes to cable

519201 8/2019KVDI30/001 54
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STRUCTURE REF - A5 Menal Bridge

Figurae 27: Primary dack slemeant - saveral small areas of desp mortar loss to joints throughout both
towers. typloal 1o lower east face of south tower

¥ i ;'.' !
- * 2 ._ L
(e € '-ﬂ g~
Flgura 28: Tls bars - locallsed paint loss, cormasion and minor section loss to the 34no {(17no each slda)
square drop link bar lower portion. paint and stesl flake to laft. aast

519261852015/ 0030/001
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STRUCTURE REF - A5 Menal Bridge

Figura 28: Tle bars - locallsed paint lass, cormosion and minor sectlon loss to the 34no [17no aach side)
square drop link bar lower portion. gast

Flgura 30: Tla bars - locallsed paint logs, cormrosion and minor sectlon loss to the 34no (17no sach side)
square drop link bar lower portion. sasi

5192018520150V 0030/001 58
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STRUCTURE REF - A5 Menal Bridge

Figura 31: Tle bars - locallsed paint lass, cormosion and minor sectlon loss to the 34no [17no aach side)
square drop link bar lower portion. west

Figure 32: Secondary deck slementis - Transverse baams - moniior several small areas of efflorescence,
stalactitas and damp stalning to the tower transverss arches. typical to south east arch Intrados

51920187201 8/KV0030/001 57
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STRUCTURE REF - A5 Menal Bridge

Figurs 33: Bracing - Transversa baams - monlior minor paint loss and corroslon to north transversa chaln
brace mainly to bolt heads

Figurs 34: Bracing - Transvarss baams - minar paint loss and cormrosion to north transverse chain braca
malnly to bolt haads

5192018/201 SACV0030/0D1 54
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STRUCTURE REF — AS Menai Bridge

et T 1

Figuma 35: Tie beam/rod - monitor the small araas of paint loss and surface corroslon to lower tie bars
particularly o the east at 29m north of north tower

e I A k< Y A

corrosion to lower tie bars

Flgure 36: Tle beam/rod — close up of the small areas of paint loss and surface
particularly to the sast at 21m north of north towar

519201842018/KV0020/001 59
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STRUCTURE REF - A5 Menal Bridge

-

Figura 37: Parapat bsam or cantliaver - wide arsas of spalling and sxposad rebar to sofftt of cantlieversd
footway to the wost of spans 1-4

Figura 38: Parapat besam or cantlisver - wids arsas of spalling and sxpossd mebar o soffit of cantllsversd
footway to the wast of spans 1-4

5192018/2019/KV0030/001 80
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STRUCTURE REF - A5 Menal Bridge

- . g -
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Figurs 38: Abutments (Incl arch springing} - sevaral small areas of desp mortar loss to tha north abutment
particularly to west face

i

I3

| g
s

Figure 40: Abutments (Incl arch springing) - ssveral small areas of deep moriar loss to tha
oast face

5192018/201 SACV0030/0D1 #1

ATKINS



STRUCTURE REF - AS Menai Bricige

Figure 41: Superstructure dralnage - gully blocked to south west access road

5192018/2018/KM3030001
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STRUCTURE REF - A5 Menal Bridge

1

A

Figure 43: Finishes: deck slaments - monitor to small areas of paint loss, minor corrosion and rust
staining throughout the cenfre span truse mambers, particularly the bolts, rivets and plate snds. sast side
dm north of south tower

e e R SN AT N S

T

Figure 44: Finishes: deck slsmantis - monitor to small areas of paint loss, minor cormasion and rust
staining throughout the cenire span truss members, particularly the bolis, rivets and plate ends. sast side
4m north of south tower

51920187201 8/KvO030/001 63
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STRUCTURE REF - A5 Menal Bridge

Flgura 45: Finlshes: dack alaments - monitor the small areas of falled paint and resuliing rust staining to
the lower hanger lugs. typlcal to east side 28m north of south tower

Flgure 48: Finishas: dack alaments - moniter tha small areas of falled paint and resulting rust staining to
the lower hanger lugs. typleal o east side 22m north of north towar

5182018/201940V0DA0/01 a4
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STRUCTURE REF - A5 Menal Bridge

Filgura 47: Finlshes: dack slamanis - saveral areas of full dapth paint loss, minor to moderate cormasion
and rust stalning to the lighting slectrical box at mkd span

Flgure 48: Finlshes: deck slemanis - rust staining ta the chain link undersids at east mid span

519201 82019v30/001 &5
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STRUCTURE REF - A5 Menal Bridge

Filgure 48: Finlshes: dack slamanis - saveral areas of full dapth paint loss, minor corrosion and rust
stalning to the truss rivets throughout

Figurs 50: Finilshas: dack slsmeants - monitor tha small areas of falled paint and resulting rust staining to
the upper hanger lugs. typlcal at aast slde Just north of mid span

519201 82019v30/001 &6
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STRUCTURE REF - AS Menal Bridge

Flgure 51: Finishas: deck slamanis - monitor the small areas of falled paint and resuliing rust staining to
the upper hanger lugs. typical at sast side 30m north of north tower

4 o i; A
Figure 52: Finishas: deck slamants - modearats arsas of paint loss and minor corrosion to the Insids faces
of the upper fruss members. fyplcal to east slde 15m south of north tower

5192018/2018/KV0020,/001 67

ATKINS



STRUCTURE REF - A5 Menal Bridge

Flgure 53: Finishes: dack slemants - moderate arsas of paint loss and minor corroslon to the Inside faces
of the upper truss members. typical to west at 35m north of south tower

Figure 54: Finlshes: dack alamants - monktor the small areas of chippad paint and rust
stalning throughout the west truss

5192018/2018/KV0020,/001 68
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STRUCTURE REF - A5 Menal Bridgs

Figura 55: Finishes: deck slamenis - chippsd paint and rust staining to rivets on the wast truss. 35m north
of south tower

Figura 58: Finizshes: deck alaments - chipped paint and rust staining to rivets on the wast truss. 20m
south of north tower

5192041 8,201 9KVODE0/001 -]

ATKINS



STRUCTURE REF - A5 Menal Bridge

Figura 57: Finishes: deck slameants - full depth paint loss and modarate corrosion to selectrical box to wast
side at mid span

e il
Figura 58: Finishes: deck slaments - full depth paint loss and modarate corrosion fo electrical box to wast
side at mid span
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STRUCTURE REF - A5 Menal Bridge

Figure 58: Finishes: dack slemants - saveral small areas of paint lass to hangars, typlcal to 2nd north
west hanger

Figurs 80: Finishes: deck slamanis - savaral small areas of paint loss to hangers, typical to 1st north wast
hangar
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STRUCTURE REF - A5 Menal Bridge

Figure 81: Finishes: deck slements - several small areas of paint loss to north chaln brace

i

Figure 82: Finishes: parapets/safety fonces - numarous small areas of full depth paint loss to parapst
paint system, particulariy to ralis and lower ends of vertical Infill bars. typical to west parapet 10m
south of south towar

51020182019/Kv0030/001

ATKINS



STRUCTURE REF - A5 Menal Bridge
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Flgurs 63: Finishes: parapats/safety fances - paint loss and comosion with svidencs of nscent repair weld
to sast parapet adjacent the south tower

I.=Iguro 64: FInIsI'-ln: parapsis/safety fances - paint loss and cormasion to wast parapet at north and
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STRUCTURE REF - A5 Menal Bridge

Flgure 85: Finishas: parapetsisafaty fences - numerous small areas of full depth paint loss to parapet
paint system, particularly to north back stey guardralls where there |s also Tull depth section loss

Figure 65: Handrall / parapeis / safety fonces - 30mm displacement to sowth west pllaster coping
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STRUCTURE REF - A5 Menal Bridge

Flgura 87: Handrall / parapeats | safety fancas - saveral small and discrsts areas of corroslon and
minor section loss to east and wesl parapets. wost skde, south pllaster

Figura 88: Handrall / parapets / safety fencaes - axampia of paint loss and surface comosion to parapet top
rall joinis at south end of west parapet
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STRUCTURE REF - A5 Menal Bridge

Flgurs &9: Handrall / parapats / safety fancas - paint loss and commoslon to Innsr parapet to sast side of
south tower

Figure 70: Handrall / parapsts / safety fances - fallure of helding down bolt amangament to south
wast Inner padestrian guardrall
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STRUCTURE REF - A5 Menal Bridge

Flgure 71: Handrall / parapets [ safety fencas - ssvars Impact damages to the csniral mservation guardrall
to the south of the north tower
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Flgure 72: Handrall { parapets / safety fencas - severe Impact damage to the caniral eservation guardrall
to the south of north tower
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STRUCTURE REF - AS Menai Bricige

Flgure 73: Handrall / parapets / safety fences - saction loss to west handrall at south tower

Figura 74: Handrall / parapats [ safety Tencas - small areas of full depth saction loss to Innsr wast
guardrall at 23m north of south towar
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STRUCTURE REF - A5 Menal Bridge

Flgure 75: Handrall / parapats / safety fancas - small areas of full depth saction loss to Inner wast
guardrall at 23m north of south tower

Figure 78: Handrall / parapsts [ safety fances - small areas of full depth sectlon loss to Innar wast
guardrall at 34m south of north tower
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STRUCTURE REF - A5 Menal Bridge

Figura 77: Carriagewsy surfacing - moniior the minor wear and regular narmow transvarsa cracking along
tha carriageway. typlcal to south of south tower
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Igure 78: Carageway surfacing - 3mm wids transverss crack to surfacing above north abutment
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STRUCTURE REF - A5 Menal Bridge

Figure 79: Cammisgeway surfacing - 3Imm wide transverse crack to surfacing above north abutment
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Figure 80: Footway [ verge / footbridge surfacing - sectons of full depth paint loss and moderate
cormosion to the verge steel kerbs on the approaches fo the towers. typlcal at 8m south of north tower
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STRUCTURE REF - A5 Menal Bridge

Figura 81: Footway { vargs [ faotbridge surfacing - several wides cracks and 100mm dlamsdser x 40mm dsap
pothole In sast footway 35m north of the north abuiment

L

Figure 82: Footway / vergs [ footbridge surfacing - several wide cracks and 100mm diameder x 40mm deap
pothole In aast footway 35m north of the north abutment
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STRUCTURE REF - A5 Menal Bridge

Figure 83: Footway / verge | footbridge surfacing - several wide cracks and 100mm dlameder x 40mm deap
pothole In sast footway 35m north of the north abuiment
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STRUCTURE REF - AS Menai Bricige
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Figure 86: Wing walls - vy {o lower paris of north east wing wall
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STRUCTURE REF - AS Menai Bricige
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Figure 88: Lighting - broken lighting unit to east transverse arch of north

"
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Figure 80: Services - comoslon and section loss to the edges of a wast manhole cover 8m south of the
south towar
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STRUCTURE REF — AS Menai Bridge
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Figure 81: Servicas - corroslon and section lose to the sdges of services box to the south of the north
tower

g T SRR
Figure 92: North anchor block — wast face of the wost back-stay anchor armangement generally In good
condldon with minor algas
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STRUCTURE REF — AS Menai Bridge

Figure 83: North anchor biock — looking south along the Insida, sast face of the west back-stay anchor
armangsment bolt group. Several amall arsas of minor to moderats paint loss and comosion to bolt haads.
Also, vogetation growing from sliting/ponding to the bass.
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Figure 84: North anchor block — looking north along the Inskds, east face of the west back-stay anchor
arrangament bolt group whene it mesats ths buried concreta anchor block. Several small arsas of minor to
modarais paint loss and corroslon to bolt heads
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STRUCTURE REF — AS Menai Bridge

Flgure 85: North anchor block — north face of the sast back-stay anchor arrangement ganerally In good
candition but with minor cracking to the short retaining wall supporting the sast footpath

Flgure 88: North anchor block — very minor cracking and aigae to the south face of the sast anchor block
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STRUCTURE REF — AS Menai Bridge

Flgura 87: North anchor block — minor rust staining and debris surrounding last chain links near the aast
anchor block
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Figure 83: North anchor block — corroslon and rust stalning beneath the south end of the east
anchor block strands
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STRUCTURE REF — AS Menai Bridge

Figure £8: Narth anchor block — algae to and debris bansath the wast face of the aast anchor
block strands
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Figure 104: North anchor block — aigae to the concreie plinth near the east anchor block
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STRUCTURE REF — AS Menai Bridge
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Figure 101: Parapet — corrosion and full depth section loss to west handrail at $4m north of south tower
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Figure 102: secondary deck — typical paint loss and cormaslon to south end of main span {(bearings
obscurad bahind southsemmost transverss baam}
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STRUCTURE REF — AS Menai Eridge

Figure 103: secondary deck — typlcal paint loss and cormoslon to south aast end of main span (areas of
provious painting vislble to bsam onds)

Flgura 104: sscondary dack — typlcal paint loss and comosion 1o south wast snd of main span transverse
boams and lenghtudinal stiffenors
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STRUCTURE REF — A5 Menai Bridge

Flgure 105: secondary deck — typical paint loss and corroslon to soffit of west footpath cantllever to south
tower. Note flaking paint where the concrete soffit has been Incomrectly painied
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STRUCTURE REF — AS Menai Bridge

Flgure 108: sscondary deck — typical paint logs and cormosion to south west end of maln span, 1m
from south snd
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Flgure 107: Bearings — typlcal paint loss and corroslon to south plnfcomb bearing, south end
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STRUCTURE REF — AS Menai Bridge

Flgure 108: cantllever — typlcal paint loss ardd cormoslon to south end of main span west walkway
soffit, 8m from south

Figurs 109: sscondary deck — typlcal paint loss and cormosion to south send of maln apan west
walkway soffit, 17.5m from south
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STRUCTURE REF — AS Menai Bridge
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Flgure 110: sscondary deck — typical paint logs and cormosion to main span lower west slevation,
27m from south

Figure 111: secondary deck — general photo looking south at typlcal paint loss and corrosion throughout
main span soffit, 37m from south
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STRUCTURE REF — AS Menai Bridge

Figure 113: secondary deck —looking east at typical paint loss and corrosion
south
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STRUCTURE REF — AS Menai Bridge

Figure 114: secondary deck —deep pitting corresion and full depth saction loss to lower adge
baam flange, 52m from south

I

Flgura 115: parapst — desp pitting cormroslon to upper wast parapst rall, 52m from south
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STRUCTURE REF — AS Menai Bridge
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Figure 118: secondary deck — looking sast at typical paint loss 2nd corroslon to deck soffit, 86m
from south

truss and walkway cantllever, 80.5m from south
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STRUCTURE REF — AS Menai Bridge

Figura 118: sscondary deck — looking saet at typical paint loes and corroslon to transverss beam adges,
longitudinal stHfeners and bolts, 85.5m from south (around mid-span)

- ; ke
Flgure 119: secondary deck — looking oast at typical paint loss and corrosion to transverse beam adges,
longltudinal stifenars and bolts, 80.5m from south (around mid-span}
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STRUCTURE REF — AS Menai Bridge

Figure 120: secondary deck — close-up of paint logs and corrosion to wast wallkway cantllever,
gussst plats and rivet heads, 117.5m from south

Figura 121: sacondary deck — eluso-up of paint loss and t'.on'oslnn to wast wullm:y r.antllwar flange and
and rlwthnda, 121.5m from south
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STRUCTURE REF — AS Menai Bridge

Flgure 122: sscondary deck — close-up of paint loes and total section loss from comoslon to
angle sections bayond lower west face of truss, 144m from south

Flgure 123: secondary deck — close-up of paint loss amd corrosion to walkway soffif, 148m from south
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STRUCTURE REF — AS Menai Bridge

Flgure 124: sscondary deck — paint loss and carroslon to wast face of lowsr trues, upper flanges
of transverss beams and walkway soffit, 149m from south

Flgure 125: secondary deck — paint loss and corroslon to west face of lower truss, upper flanges
of walkway cantilever and rust-staining to bearing shelf, north end
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STRUCTURE REF — AS Menai Bridge

Figure 126: secondary deck — paint loss and corresion to west face of lower tru
deck soffit plates, north end

Figure 127: secondary dack — paint loss and comoslon o deck soffit plates whe
north snd
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STRUCTURE REF — AS Menai Bridge

Flgure 128: sscondary deck — flaking palnt, palnt loss and corrosion to steslwork repalr panel to the lower
east face of the parapet, 8m from south end

Figure 128: secondary deck — minor corrosion to transverse beam east end, 12.5m from south end
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STRUCTURE REF — AS Menai Bridge

Figure 130: sscondary deck — typical condidon of outer lower truss and cantllevers looking sauth
from east sids, 12.5m from south and
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Figure 131: secondary deck — paint loss and corrosion fo east end of transverse beam and riveted plates,
17.5m from south end
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STRUCTURE REF — AS Menai Bridge

Figure 132: parapet — typical paint loss and corrosion to the base of the sast parapat Inflll bars, 27m from
south and

T

Figure 133: parapet — typical paint loss, corrosion and rust staining to the base of the east parapet post,
41m from south end
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STRUCTURE REF — AS Menai Bridge

Figure 134: parapat — looking north at typical paint loss, corroslon and rust stalning to the outer face snds
of the sast parapet posts, 58.5m from south and

Figure 133: secondary deck — typlical paint loss and corresion throughout transverse beams
and longitudinal stiffensss, 71m from south
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STRUCTURE REF — AS Menai Bridge

Flgura 136: sacondary deck — typlcal paint loss and cormaslon to throughout transverse baams
and longhtudinal stiffeners, 85.5m from south (around mid-span)

Figura 137: secondary deck — paint loss and corrosion to bolt heads to Inside face of sast edge
boaam, 112.5m from south
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STRUCTURE REF — AS Menai Bridge

Figurs 138: sscondary deck — sxpanding foam and compressibls fibre board to lowar outer east face of
aast adge baam, 1286m from south

Figure 139: secondary deck — paint loss and cormoalon to outer east end of cantllever, 135.5m from scuth
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STRUCTURE REF — AS Menai Bridge

Figure 140: sacondary deck — close-up of paint loss and corrosion to outer sast snd of cantlisver, 139.5m
from south
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Figure 141: secondary deck —paint loss and corrosion to several areas throughout lower truss
and transverse beams, 139.5m from south
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STRUCTURE REF — AS Menai Bridge
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Figure 142; secondary deck —suspandead service ducts to north end with paint loss and correslon
to ssveral areas throughout transverse bsams, 149m from south

Figure 143: secondary deck — general view looking south, 153.5m from south
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STRUCTURE REF — AS Menai Bridge

Figure 144: secondary deck — paint loss and corroslon to lower outer truss face, cantllever, gusset and
bolt heads, 153.5m from south
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Figure 145: secondary deck — minor water staining to upper south face of pler 5
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STRUCTURE REF — AS Menai Bridge

Flguma 148: secondary deck — extensive surface corrosion to north maln span bearings on plor §

Figure 147: Watarproofing — minor damp stalning and sffiorascence to south abutmant

5182018/2019/0/0030/01 115

ATKINS



STRUCTURE REF — AS Menai Eridge
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Flgure 148: Plers — very minor damp stalning and effiorescence throughout south face of pler 7 {span 7).
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STRUCTURE REF — AS Menai Bridge

Figurs 150: primary deck sisment — several small areas of deap moriar loss to Joints throughout the
arches. Typlcel area around the sast slde, above south epringer of arch 7 (span 7).

Figure 151: primary dock oloment — ssveral small areas of deap mortar loss to Joints throughout the

arches. Typlcal area around the east slde, at south springer of arch 7 {span T) where vegetation Is starling
to take hold.
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STRUCTURE REF — AS Menai Bridge

Figure 152: Edge baamicantllever — several small areas of spalling and exposed rebar to the west walkway
soffit above arch 7 (span 7).

Figure 153: Spandmels — several areas of up to 350mm x 350mm of delamination and spalling with exposed
rebar to the west spandrel panels above arch T (span 7).
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STRUCTURE REF — AS Menai Bridge

Filgura 154: Parapst cantllsver — approximately 800mm diamater x 40mm daasp spalling with sxposad rabar
to the west walkway soffit above the cantllever off span 7.

Flgure 155: Parapet cantilever — several areas of typlcally 100mm x 50mm x 20mm deep delamination and
spalling with exposed rebar to the sast walkway soffit of span 8 {south span). Previously repaired areas
also vislble.
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STRUCTURE REF — AS Menai Bridge

Flgura 158: Primary deck alameant — looking south along south west back-stay chains and transverza
brace connectlon. Genarally, In good conditdon.

Figure 157: Primary deck slement — looking south along south west back-stay chaine and transverse
braca connectlon. Generally, In good condition.
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STRUCTURE REF — AS Menai Bridge

Fligure 158: PAimary deck element — looking south along south east back-stay chalns and transverse brace
connection. Generally, In good condiion.

Figure 158: Primary deck element — upper hanger connection to south hanger to lower south west back-
stay chains. Structurally, in good condition with minor water-staining.
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STRUCTURE REF — AS Menai Bridge

Figure 180: Tle har — paint loss and minor comroslon to upper hanger connection to 19¢h hanger on
the south west back-stay chalns. Structurally, In good condition.

Figure 161: Tie bar — paint loss and minor corresion with rust-staining to upper hanger connection to a
southern hanger on the central west catenary chaing.
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STRUCTURE REF — AS Menai Bridge

Figure 182: Tie bar — paint loss and minor corrosion with rust-staining to upper hanger connection to
a southem hanger on the central west catenary chains.
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Flgurse 183: Tis bar — paint loss and minor corrosion with rust-staining to upper hanger connection to
a southarmn hangsr on the cantral west catenary chains.
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STRUCTURE REF — AS Menai Bridge

Flgure 184: Tle bar — paint loss and minor corrosion with rust-staining to upper hanger connection to a
southermn hanger on the contral west catonary chains.

Figure 183: Finishes — paint loss and minor corroslon with rust-staining to lower hanger connection to a
hanger on the ceniral west catenary chains.
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STRUCTURE REF — AS Menai Bridge

Flgure 186: Primary deck slament — paint loss and minor corrosion with rust-staining to mid-span drop
link on the central west catenary chalns.

Flgure 187: Primary deck element — minor paint |
the central west catenary chains.
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STRUCTURE REF — AS Menai Bridge

Figurs 188: Primary deck slament — band of minor paint loss and minor comeslon to upper chain
naar mid-span on the caniral wast catanary chalns.

Figure 169: Primary deck slement — amall areas of surface corrosion to west chain saddle on the
south tower.
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STRUCTURE REF — AS Menai Bridge

Figure 170: Primary deck slement — clogs-up of small aresas of surface cormosion to weet chaln saddls on
the south tower, south face.

Figurs 171: Bracing — small areas of surface cormosion to chailn bracing on the south tower saddles, north
face.
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STRUCTURE REF — AS Menai Bridge

Flgura 172: Primary deck elamant — close-up of small areas of surfacs commosion to west chain saddle on
the south tower, north face.

Flgure 173: Primary deck element — amall areas of surface cormosion to aast chaln saddis and to the roller
bearing bath on the south tower.

5182018/2019KVDO30A001 128

ATKINS



STRUCTURE REF — AS Menai Bridge

Flgure 174: Primary deck alement — paint loss and minor corrasion to upper hanger connection and spil
pin to a hanger on the west side north back-stay chalns.

——— p————— |
Figure 175: Primary deck slement — close-up of the paint loss and minor cormosion to upper hanger
connection and split pin to a hanger on the west side north back-stay chains.
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STRUCTURE REF — AS Menai Bridge
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Figure 176: Primary deck element — palnt loss and minor corrasion to upper hanger connection and spilt
pin to a hanger on the wast side north back-stay chalns.
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Figure 177: Deck bracing — looking north along north beck-stay chalns and transverse brace connectlon.
Ganerally, In good condiion with some minor surface comaslon.
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STRUCTURE REF — AS Menai Bridge

Figurs 178: Dack bracing — wast slde of north back-stay transverse brace connection. Gensrally, In good
condition with soms minor surface cormrosion.
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Figure 178: Dack bracing — east side of north back-stay transverse brace connection. Generally, in good
condition with seme minor surface corrosion.
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STRUCTURE REF — AS Menai Bridge

Figure 180: Tle bars — paint loss and minor cormosion 1o upper hanger connection and spili pin to a
hanger on the sast side north back-stay chalns.

Figure 181: Tie bars — flaking paint loss and minor corrosion with rust-staining to upper tie cable on the
east side north back-siay chaing.
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STRUCTURE REF — AS Menai Bridge

Figure 182: Primary deck slement — small areas of surface corrosion to chaln saddies, roller bearing baths
and bracing on the north fowsr. Saveral arsas of water-staining and sfflorescance to the north face of the
north pler.

Figurs 183: Primary deck slement — small arsas of surface corrosion to north side of the sast chaln saddls
and to the rollar bearing bath on the north tower.
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STRUCTURE REF — AS Menai Bridge

s

— i —

Figure 184: Primary deck elemant — small areas of surfacs cormosion to south glde of the east
chain saddie and to the roller bearing bath on the north tower.

Figura 185: Bracing — small areas of surface cormosion to chain saddies, roller bearing baths and bracing
on the north tower. Several areas of corrosion to laddar which Is no longer In use.
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STRUCTURE REF — AS Menai Bridge

Flgure 186: Primary deck slement — paint loss, minor comrosion and rust-staining to upper
hanger connection and split pin to a hanger on the contral sast catenary chains.

Figure 187: Primary deck slement — paint loss, minor comrosion and rust-staining to moving parts of
the upper pin to a hanger on the central east catenary chains.
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STRUCTURE REF — AS Menai Bridge

Figure 188: Primary deck slement — paint loss, minor corroslon and some rust-stalning to upper
hanger connection and spiit pin to & hanger on the central east catenary chalns.
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Figure 18%9: Primary deck elament — goneral view looldng north from the south lower.
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STRUCTURE REF — A5 Menai Eridga
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Figura 180: Primary deck slamant — gansral view looking south fram tha north
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Figure 191: Tie bar — paint loss, minor corrosion and rust-staining to e strands on the contral sast
catanary chains, Just north of mid-span drop links.
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STRUCTURE REF — A5 Menai Eridga

Figura 192: Tla bar — paint loss, cormosion and rust-staining to mid-span drop links.

Figura 183: Tla bar — paint logs, minor carroslon and ru
catanary chalns, just south of mid-span drop links.
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STRUCTURE REF — AS Menai Bridge

Figure 184: Primary deck elemant — paint logs, cormosion and rust-staining to articulating parts of the
uppar hanger connection tha 18th hanger north of south towsr on the cantral east catenary chalns.

Figure 195: Pri deck element = paint loss, corrosion and rust-staining to articulating parts of the
upper hanger connection the 6th hanger north of south tower on the central sast catenary chains.
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STRUCTURE REF — AS Menai Bridge
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Figurs 198: Primary deck slamant — close-up of paint loss, corrosion and rust-staining to artculating parts
of the uppsr hangsr connection the 6th hanger north of south tower on the central sast catenary chaing.

Figure 197: Primary deck alament — looking south at upper chain to central east saction of catenary
chains and upper north face of south towear.
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STRUCTURE REF — AS Menai Bridge

Figure 188: Primary deck element — upper south face of south tower and south east back-stay chains.
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Figure 198: Bracing — looking south along outer face of south east back-stay chains and transverse brace
connection. Generally, In good condiion with small areas of minor comoslon.
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STRUCTURE REF — AS Menai Bridge

Figure 200: Primary deck elemant — looking south along Inner face of south sast back-stay chains and
south bridge bullding.

Figure 201: Primary deck element — minor algas and waiar staining to Inner face of south wast back-stay
chalns.
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STRUCTURE REF — AS Menai Bridge

Flgure 202: Primary deck slement — rust staining from metallic debris trapped beneath paintwork to outer
face of south west back-stay chaln just before 1* hanger.

Flgura 203: Primary deck slemant — looking north along outside face of south west back-stay chains.
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STRUCTURE REF — AS Menai Bridge

Appendix C — Dive Survey Report
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Introduction

A general condition and scour survay of the Menai Suspension Bridge pier bases was carried
out by UK Diving Services on 1= Qctober 2019. The underwater survey was camried out by a UK
HSE dive team, working on behalf of Atkins Global, to assess the structure in accordance with the
scope outlined below.

Scope of Works

The scope of works will include:

+ Condition survey of the underwater elements of the bridge piers 1-6.
» Survey of the sea bed to determine bed profile, and location of any scouring.
+ Produce suitable report detailing the resulls of the inspection.

Structure Information

Name: Menai Suspension Bridge
Location: Manai Strait, Anglesey
Causeway: AS5
Structure Type: World's first wrought iron and stone suspension bridge consisting of 8
spans
Structure:
Piers 7 (6 in water)
Abutments 2
Spans 8
Orientation:
North Anglessy
South North Wales
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Locatlon

Inspection Conditions

Diverinspector: [[IEGEGE
Company:
Supervisor: r
Temperature: 9 *
Light: Overcast
Water Visibllity: <50mm
Flow specd: 1-Git
Equipment: Surface supplled diving equipment on she:
s KM 27 Dive Helmat
= KMB 18 Dive Helmet
e Compressed Air from LP source with HP backup
s Z-way communication system

¢ Diving suits
=« Measuring Equipment: Sight Staff, Rulas, Tapes etc.
» Rigid Probes

¢ Underwater Lighting
o Safely Boat with 10hp Mercury outboard
» IR and Low-light Camera
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Ingpection Conclusion

Overall Structure Condition: GOOD 7

On visual inspaction of the submerged elements the general overall structure is assessed as
GOOD 7.

All in water pier bases were fully exposed on the spring low tide allewing for full visual
Inspaction In dry conditions. Tidal windows were short. The rock bed levels on the east side of
plers 1,2 and 3 are generally between 800mm and 1200mm lower than the levels on the west side.
This is mostly because of the natural gradient of the surrounding seabed across the structure.
Thera ara soma localised areas whare the stonas have built up against the piers. Equally there are
some very small areas where rocks have scoured away creating small crab pools on the pier
comers of piers 2 & 3. These small areas of scour are relatively insignificant as they only measure
200-300mm in depth, though they shoukd be monitored at next inspection so they do not worsen
and threaten the integrity of the structure.

The retaining wall between piers 4 & 3 on the east side does have some partial collapse but
generally remains mostly intact. Pier 4 is founded onto natural raised bedrock and is therefore
exposed for longer durations than the adjacent piers and has less marine vegetation growing on it.
At pler 5 on the north side there are several small stone blocks scattered In front of the pler that
may have originally been part of a small wall/plinth acting as a scour protection measure.

Tha shoreline gradient is some 3m higher on the south side of pier 5 and approximately 2m higher
on the south side of pier 6 and is considered the natural lay of the seabed.

The masonry stones within the tidal zone on all piers {1-6) are in good condition with litle or no
damage. The stones are heavily covered in marine vegetation and small bamacles.

The seabed is mostly small to medium sized rocks covered with extensive marine vegetation and
small sharp bamacles. These provide a bonding mechanism preventing excessive movement
during high tidal flows.

There was no avidence of undermining along any of the piers and all should be considered GOOD
condition.
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Recommendations

1. Consider repairs to retaining wall between piers 3 % 4
2. Investigate further the loose stonework adlacent pler 5 on the north side

Component Rankings

Component Ranking

Plers 1-8 7

Inspection Scoring Key

Not applicable
Excallent conditon

Vary good condition = no problams noted

Good condition — some minor problems

Satisfactory condition — minor deterioration of struchre

Fair condition — Consider repairing/improving

Poor condition — Can be used but needs repairing in near future
Berious condition — Car be wsad but repairs must be mmediabe
Crltical condition - ghould not be used tll repalrs made
Imminent failure - un-rapairable - NOT TO BE USED

== bl ROy~ D
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Report

Fig 01: General view of piers 4-1 on the east side Ing west — All piers a good
condition — some small scour pools approx. 300mm deep on average — Retaining wall
between piers 3 & 4 has some loose stone work - No undermining to piers

Fig 02: General view of piers 5 & 6 on the east side looking west — Both piers are in good
condition — Some loose stone work laying on the sea bed immediately in front of pier 5 on
the north side - Possibly part of a small plinth/wall which acted as an anti scour measure to
protect the pier — No undemining
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Pier1

Fig 03: Bed levels at the eastern corner are approx. 800mm lower than the west side.
Yellow line is location of measured distance X on pier 1 south face (refer appendix A for
measurements) -- No undermining - Good condition

o
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Fig 04: Pier 1 on east side lcoking west - Natural sloping gradient slopes 2.5m across the
pier elevation - Yellow line is location of measured distance Y {refer appendix A for
measurements) - No undermining - Good condition
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Fig 05: Pier 1 on west side looking east - Natural oping gradit slope ..Um across
the pier elevation — Small crab pool to the south 200-300mm depth - Ne undermining -
Good condition

Pler 2

T R e

Fig 06: Pier 2 on east side looking west — Bed levels on the east are slightly lower than the
west side mostly due to natural lay of the seabed — Some crab pools from minor scour
200-300mm depth — No undemining or significant scour to the structure — Good condition
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Fig O7: Pier 2 on the north side looking south from pier 1 — Bed levels are approx. 1m
lower on the east side with small scour pools of 200-300mm depth — These are not
thought to be threatening the integrity of the structure though should be manitored at next
inspection — No undermining — Good condition

Fig 08: Pier 2 on the west side looking east — Small crab pool to the south 200-300mm
depth - No undermining - Good condition
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Fig 09: Pier 2 east end - Small crab pool 200-300mm depth — No undermining - Good
condition

Pier3_ |

Fig 10: Pier 3 on the east side looking west — crab pool 300-400mm deep — Bed levels at
the east end are approx. 1-1.2m lower than the west end - No undermining - Goed
condition — The retaining wall adjacent the east side of the pier has become messy and
appears to have some section loss when compared to the wall further along
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Fig 11: Pier 3 on the west side looking east - The sea bed here is exposed bed rock - No
undemining - Good condition

Fig 12: Pier 3 on the south side looking NW - The sea bed here is exposed bed rock - No
undemnining - Good condition
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Fig 13: Looking westward the retaining wall between piers 4 & 3 on the east side - The
wall is missing several stones and appears to worsen as the wall moves around to the
north side.

Pier 4

Fig 14: Pier 4 west face while looking east - This pier is on raised bedrock with no issues —
Bed |evels are 600-700mm lower on the south face compared to the north — No
undermining — Good condition
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Fig 15: Pier 4 south face oking cast — Less mne vetationd oner exposure
during tide cycle - No undemining — Good condition

Fig 16: Pier 4 NE comer — Exped bedrock - Good condition —No undermining
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Fig 17: Pier 4 SE comer — good condition — no undemining

Fig 18: South face of pier 4 looking west — No undermining — Goed condition
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Fig 19: South face of pier 4 looking north — No undsrrﬁihing — Good condition

Pier 5

Fig 20: Pier & north face low tide cycle — Exposed remainder of small wall in front of pier
otherwise Good condition — No undermining
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Fig 21: Pier 5 north face low spring tide — Loose stones laying on the sea bed immediately
in front of the pier. It is possible these were originally a plinth or small wall protecting the
pier base. Otherwise pier is in good condition with no undermining

Fig 22: Pier 5 NW comer — Loose stones laying on sea bed appear to have originally
formad a small plinth or wall otherwise good condition with no undermining
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Fig 23: Pier 5 NE comer - Again loose stones laying on sea bad may have original

formed a small plinth or wall otherwise pier is in good condition with no undermining

-

Fig 24: Pier 5 east face looking west — Good condition - No undermining
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Fig 25: Pier 5 south and east faces locking NW — Good condition - No undermining

Fig 28: Pier 5 west face looking east — Good condition - No undermining
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Fig 27: Pier 6 north face looking south — Good condition - No undermining
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Fig 29: Pier 6 west face looking east - Good condition - No undermining
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APPENDIX A
Pier Length X Width Y
1 16400mm 6100mm
2 16500mm 6740mm
3 16500mm 6000mm
4 16900mm 14750mm
5 18000mm 16220mm
6 14920mm 5500mm

Page 21




UK Diving Services

Limitations

UK Diving Servicas Ltd has prepared this roport for the sole usae of the client. Where field
Investigations are carried out, these have been restricted 1o a level of detall reguired to mest
the stated objectives of the services. The results of any measuremants taken may vary
spatially or with time and further confimatery measurements may nead to be taken.

The methodology adopted and the sources of information used by UK Diving Services Ltd in
providing lts services are outlined In this report. The work described In this report was
undertaken on the date stated on the first page of this report and Is based on the conditions
enhcountered and the information available at that time. The scope of this Report and the
sarvices ara accordingly factually limited by these circumstancas.

Where assessments of works or costs identified in this Report are made, such assessments
are based upon the information available at the time and where appropriate are subject to
further investigations or information which may become available.

The recommendations and conclusions contained in it are based upon information provided
by others and upon the assumption that all relevant information has been provided by those
parties from whom it has been requested and that such information is accurate. Information
obtained by UK Diving Services Lid has not been independently verified by UK Diving
Services Lid, unless ctherwlise stated In the report

Statements within this report are based on based on reasonable assumptions and by

their nature invalve risks and uncertainties that could cause actual results to differ from

trus measurements. UK Diving Services Lid specifically does not guarantee any of the

Informatlon within this report.

® UK Diving Services Ltd

Page 22



STRUCTURE REF — A% Menai Bridge

Appendix D = Princlpal Bridge Inspection Interval Risk Assessment

[ : Nisri: [ Menal Bridge S Kiy- A5 Menal Bridge
I
A - BRIDQGES & -
LARGE : ——— Crikaria Attribute Rk Soors
CLULVERTA
A Structural form Not Krwn / Othar ']
A12  Comstituent materal Not Known / Othar o
A1l A13  Agae of the siucture 25 years + 1]
Btructurs Typs AdA Hoadroom G’aﬂarwmﬂ:n ‘Minimum Maintained 1
A1E  Span Oreater than 256m ]
A2 Exposuro Bevers (Maring Erwironmeant) Pll to remain ot 6 yaans
A2 AZD  Scour Scour Busceptibla {Scour Risk Rating of 1-4} Pl ta remain at 6 yeans
Enviranment A29  Flading Low Risk {structure ks adjacent to / over 0
watarway with low lkelhood of flood damage)
A3 Level of visual accesshllty duinga  Certaln parts of the struchure not visbla from o
A3 " Genoml Inapechon a distances [Inchuding the use of bincculers)
Inspecton / A32  Lielbwd of lntant defects geing High Rkallhood of |atert defects accurring o
Assesament unnoliced during a Principal Inspocticn  without arry viskble sacondary effecis
AZ3  Assessment Not Known 1]
A4l  Condiion - Inspeciors opinion Fair 2
Ad2 GConddon Porfemance indicator
n {Roraeage Seon) Falr (&5-80) 2
AdD Cendtion Perdonmence Indcstor
Condltion (Critical Element Bcare) Falr (85-80) 2
Add Sigre of Canenata Datarcoration
Incliding T8A, AAR, ASRand ACR 1N 3
AS1 Appliad loadng Full Highway Loeding 1
A5 AB2 Routa suppartad A road 2
CONEatSNCos AS53  Obsincle crossed Other { Nat Knoam 1)
AS4  Poisnlial falus mods IBrItHo Fallure {Concrete, masonry, imber) 1]
Nole:| Pl fo remain &t @ Years™ means thet Imespectiee of the inal adjusted risk soom ihs natums of the atiribute requires the merval
bt Principal Inapactiona to be B Yasars
et Acthual Maximum posslble Risk Soors Wolghting % Adjuested Rink Scors
Structure Bcore 1 13 -] 1.8
Environmest Scors - " 20 -
Innpaction Score [ 1 16 0.0
Conditon Scar @ 16 16 [¥]
IConasquancs Scom 3 14 25 34

Tatal Riek Beomn

157

Camments ard Recommendation for P inbaeval

The sk, In accordanoe with BD 8307 and IAN 171, with support spreadshest stades that the PEI interval camnot be sxdanded beyond 8 years.

Name Eignaiure Dats
Preparsd | ] || |
Authorised [ ] [ ] [ ]
TAA Agresment
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