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BOK1/283 BE4 Assessment and Inspection Report

Executive summary

Structure Type: Single span cut and cover tunnel
Superstructure Form: Cast iron girders and jack arches, concrete encased steel girders
Substructure Form: brick side walls

Span: Square Span: 7.54m (24'-9")
Assessment Code: BE4

Live Load Capacity: 8 ton axle loads

Capacity Critical Element: Cast iron girders
Restriction: 8 ton axle

Condition: Fair/poor

Local Authority: Hackney

OS Reference: TQ 336 847

This report presents the load carrying capacity for the bridge and identifies the data used to derive the
assessment. The load carrying capacity of the bridge is based only on the assessment of visible spans that
were amenable to inspection. It has been prepared by Jacobs for the exclusive use by HRE and should not be
relied on by third parties. It has been based on site measurements and investigation by Jacobs or historical
information provided by HRE, as appropriate.

The description of condition does not represent a principal inspection, nor should it be relied on for the
development of maintenance works. Close inspection of members was limited by the constraints of safe
access possible within the site visits described.

Identification of defects is principally based on ground level observation of visible members. The structural
arrangement of the bridge meant that the following elements were not examined as part of the inspection for
assessment:

e Castiron girders — Due to the jack arch construction and infill at both ends of the tunnel, only the
underside of the bottom flanges of the girders were visible. The webs and top flanges of the girders
were considered as built-in parts protected by the deck construction and not amenable for
inspection.

e Concrete encased girders — The girders were considered as built-in parts protected by the deck
construction and not amenable for inspection.

e Propping columns —the columns are formed from channel sections welded together to form a
‘square’ section. The inside faces are not amenable to inspection and are therefore considered as
built-in parts.

The dimensions of all hidden elements have been based upon the available historical information. No
intrusive investigations have been completed at this structure and therefore the deck makeup has been
assumed to comprise of the concrete shown on the historical drawings, 100mm of tar macadam road
surfacing and miscellaneous fill. The deck makeup over the footpaths/pedestrian areas is assumed to be
miscellaneous fill with concrete paving slabs.
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BOK1/283 BE4 Assessment and Inspection Report

1. General Description and Structural Details

1.1 Introduction

Jacobs was appointed by National Highways — Historical Railways Estate (HRE) to undertake a BE4
assessment of structure BOK1/283.

1.2 Location and General Description

Structure BOK1/283 carries the A104 ‘Dalston Lane' over the former Broad Street to Dalston West Junction
line within the borough of Hackney, London.

The structure carries a single lane carriageway with two marked lanes over the structure. There is a bus stop

partially supported by the structure on the north side of the carriageway and another bus stop to the west of
the structure on the south carriageway. The width of the surfaced carriageway is 10.5m (34’ - 5 34") over the
tunnel. The remainder of the structure supports paved pedestrian areas but there are no barriers preventing
vehicle loading.

Traffic flow over the structure is high with regular HGV use and there is a bus route over the structure.
The OS Grid reference is TQ 336 847.

The Broad Street to Dalston West railway line was opened circa 1865. The cast iron elements of the structure
likely date from this time. The section which carries the road was reconstructed accommodating tram lines
along Dalston Lane, most likely in the early 1900s.

1.3 Construction Type

The structure is a cut and cover tunnel lying on a slight curve. The square span between the side walls
generally remains the same at 7.54m (24' — 9"). The overall length along the centreline is approximately
53m.

For the purpose of this assessment the girders have been labelled 1 to 42 from north to south corresponding
with historical information. Refer to Appendix D.

The majority of the superstructure comprises cast iron girders (1 to 19 and 36 to 42) which span between the
side walls. The superstructure beneath Dalston Lane comprises 16 concrete encased steel girders. Two span
square between the abutments, seven span skew between the side walls but parallel to the road and the
remainder span between the side walls and the edge girders of the skewed section.

1.3.1 Girder Dimensions
Girders 1 and 40

These girders are cast iron with an overall height of 1' = 9". The bottom flange is 1' — 4" x 1 %". The details of
the web thickness and top flange are not known. Both span square between the side walls.
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Figure 1. Girders 1 and 40 cross section

Girders 2 to 19 and 36 to 39

These girders are cast iron with an overall depth of 1' — 9" at midspan. Historical information indicates that
they have a hogback profile and that the depth at the supports is approximately 16 %&". The bottom flanges
are 1'—8"x 1%". The top flanges are 6" x 2 /1¢". The thickness of the web is1 3.". All span square between

the side walls.
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Figure 2. Girders 2 to 19 and 36 to 39 cross section (midspan)

Girders 41 and 42

Historical information indicates that they are probably cast iron channels with an overall height of 1'=9" a
width of 12" and the bottom flanges have a thickness of 1 3". They are placed with their open sides facing
and the void between is shown on the historical drawing as filled. They spanned skew between the side walls
at the south end with a clear span of 27" — 10 %2". Only the outside web faces and part of the bottom flanges

are visible due to the concrete retaining wall constructed at the south end.
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Figure 3. Girders 41 and 42 (| North London Railway Drawing)
Girders 20 and 35

4" x 4" x %" angles attach 14" x 2" flange plates to a %" thick web plate. There are two flange plates both top
and bottom. The web increases in depth from 12" at the ends to 16" at midspan. The girders span square
between the side walls and have an overall length of 29" - 3". There are 3" x 3" x %2" angles as stiffeners along
the length of the girders. 7" rivets are used throughout but the pitch changes from 3" near to the ends to 4"
across the central section of the girder.
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Figure 4. Girders 20 and 35 cross sections (Midspan left, support right)
Girders 21 and 34

They have the same angles and flanges as girder 21 and 35. The web is also %" thick and increases from 11
2" at the ends to 16" at midspan. The girders span perpendicular to the side wall between the side wall and
the edge girders of the skewed section. Girder 21 is supported on Girder 25 and Girder 34 is supported on
Girder 31. They have an overall length of 25’ — 3". There are 3 2" x 3 2" x 2" angles as stiffeners along the
length of the girders. 7" rivets are used throughout but the pitch changes from 3" near to the ends to 4"
across the central section of the girder.
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Figure 5: Girders 21 and 34 cross sections (midspan left, support right)

Girders 22 and 33

3" x 3" x %" angles attach 12" x 2" flange plates to a 12" x %" web plate. There are curtailment plates on both
top and bottom flanges also 12" x %2". The lengths of the additional plate are approximately 9' — 10" for
girder 22 and 9'-0" for girder 33. The girders span perpendicular to the side walls between the side walls and
edge skewed girders. The overall lengths are 19' — 3" and 18’ — 6 %" for girders 22 and 33 respectively. There
are angles as stiffeners along the length of the girders but the size is not known. %" rivets are used
throughout but the pitch changes from 3" near to the ends to 4" across the central section of the girder.
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Figure 6: Girders 22 and 33 cross section (midspan)

Girders 23 and 32

3" x 3" x %" angles attach 9" x %" flange plates to a 12" x 2" web plate. These girders also span between the
side walls and edge skewed girders. The overall lengths are 12' — 10" and 11' — 2 %" for girders 23 and 32
respectively. Historical drawings show that there are angles as stiffeners along the girder though the
dimensions are not known. %" rivets are used throughout but the pitch is not known.
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Figure 7: Girders 23 and 32 cross section (midspan)

Girder 24

2 %" x 2 %" x 2" angles attach 9" x ¥." flange plates to a 9" x 2" web plate. This girder spans between the west
side wall and girder 25. The overall length is 7" — 1". %" rivets are used throughout but the pitch is not known.
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Figure 8: Girder 24 cross section (midspan)

Girder 25 and 31

4" x 4" x %" angles attach 16" x 2" flange plates to a 24" x %" web plate. Both girders have two additional 16"
x %" curtailment plates on both the top and bottom flanges. The lengths of additional plates are 18' — 8" and
12' - 0". The girders span skewed between the side walls with a clear span of 29' — 6". The overall length of
the girders is 33' = 9". There are 4" x 4" x 2" angles as stiffeners along the length of the girder but the spacing
is not known. 75" rivets are used throughout but the pitch changes from 3" near to the ends to 4" across the
central section of the girder.
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Figure 9: Girders 25 and 31 cross section (midspan)
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Girders 26, 27, 29 and 30

4" x 4" x %" angles attach 2" thick flange plates to a %" thick web plate. The bottom flange is 14" wide with
an additional plate also 14" x %" approximately 18’ — 2" long. The top flange is formed from two plates 18"
wide. The plates are positioned so that the edges of the flange are 7" and 11" from the centreline of the
girder. The girders are positioned in pairs, 26 2" centre to centre, so that the extended flange edges are
towards each other. The depth of the web increases from 2' — 0 7" at one end to 2' — 6 %" at the other. There
are cut outs at two locations in each girder on the top flanges 7 %" wide. The top flanges and angles are
removed from the wider side of the flange and additional pate 12" x %" (also with a cut out) is attached to the
top of the girders. The cut outs are approximately 7' — 1" and 12' — 2" from the supports, refer to Figure 12
below.
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Figure 10: Girder cross section at midspan

1" thick additional plate\ & web\
A E 3
=l - |E _|E
£ w2 ]
_|E [y} oy
o~ H [++] Lt
E It I .
£ o
0|~ ] =
uy
A =5
—lov
-~
=
73
196.8mm
Figure 11: Plan on cut out sections
i ’é‘ Ll
~ (2 g <
~R 34'-3 T e
= {10439mm) Mle
1-1" | ! 177
{2 159mm) (3708mm)
204
{8992mm)

Figure 12: Girder elevation
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Girder 28

4" x 4" x %" angles attach 14" x 2" flange plates to a 25" x %" web plate. There are additional flange plates
also 14" x 2" and approximately 18— 3" long. 4" x 4" x 2" angles are used as stiffeners but the spacing is not
known. 7" rivets are used throughout but the pitch changes from 3" near to the ends to 4" across the central
section of the girder.
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Figure 13: Girder 28 cross section (midspan)

1.3.2 Deck Construction

Jack Arches

Between girders 1 and 2 is a 9" thick brick jack arch with a span of 3' =9 %".

Between girders 2 to 19 are 9" thick brick jack arches with an average span of 4’ - 3 2".
Between girder 39 and 40 there is an assumed 9" thick brick jack arch with a span of 4'—7".

Concrete Encasement

Girders 36 to 39 have been placed adjacent to each other and encased in concrete.

All of the steel girders are encased in concrete. The deck between the bottom flanges of the steel girders is
formed from 9" thick concrete encasing 3" x 3" x %" angles at 12" centres and a metal mesh 1" from the
soffit. There are 1 %4" x /16" 'hoop iron hangers' between the angles and mesh. Between girder 25 and 26
there is no angle between the bottom flanges as these girders are placed close together.

Girder 25 has been tied to girder 26 using 1" bolts in 2" ‘gas tubing’ placed at 5' — 0" centres near to the top
of the web. Girders 27, 28 and 29 and 30 and 31 have also been tied together but using 3" x 3" x 2" angles
fixed to the stiffener angles near to the top of the webs.

Between the girder pairs, 26-27 and 29-30, there was a void which used to be part of the ‘conduit current
collection’ system for the electric tram lines, see Figure 14 below. As no intrusive investigations have been
undertaken it is assumed these were backfilled after removal of the tram lines.

0451956



BOK1/283 BE4 Assessment and Inspection Report

s Blocks. IRIxpy L lfras @t each
StiFFemer.
\ B

- '

79 20
Figure 14: Section from North London Rly City Extension drawing — Girders 29 and 30
Girder 40to 41
Between girder 40 and 41, 11 %" x 6" rolled joists span between the top flanges at 3' — 8" centres. There was
originally 4 %" thick brick jack arches spanning between the joists. Most of the jack arches have been removed

and metal sheets are now visible between the top flanges of the joists. It is not known what the deck make up
is above the metal formwork.

133 Propping

Girders 11 and 12 have been propped. Both girders had fractures whilst the railway was still in use. The
existing drawings show that the girders were overbridged with RSJs and the location of the fractures
supported from above. Girder 12 appears to have been repaired at an earlier date (prior to 1920) with notes
on the historical drawings noting girder 11 was found to be cracked in November 1920. There are now
columns formed from two 8" x 3" channels welded together along the ends of the flanges at the locations of
the fractures on both. It is not clear if the overbridging RSJs have remained in-situ after demolition of the
building above, though the plates and bolts from the repairs can still be seen at the girder soffits.

-3

h

F ‘ 12
Figure 15: Section from LM&SR Road and Rail Traffic Act 1933 drawing
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Figure 16: Girder 12 repair section from North London Rly. City Extension drawing (circa 1900-1920)
1.3.4 Substructure

The substructure comprises side walls constructed from brick. There are no longer parapets on the structure
and the wingwalls have been completely buried.

Sketches of the plan at road level, sections of the deck and elevation are included in Appendix E.
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2. Information Search

2.1 Services Search

A services search was carried out by Jacobs in 2021. Information is supplied in Appendix G.

2.2 Site Investigation Description and Results
No intrusive investigations were undertaken as part of the survey for assessment.

HRE Framework Contractor AMCO set up a confined space entry safe system of work to allow entry into the
tunnel. A ladder was used to complete the close visual inspection of the structure soffit as the size of the
manhole used for access into the tunnel limits the options for high level access equipment.

2.3 Existing Drawings

A North London Rly — City Extension drawings contains a plan, sections and elevations of the steel girders. A
L.M & S.R (Eastern Division) Road and Rail Traffic Act 1933 drawing also contains the same sketches with
some levelling data included and the repair to girder 11 added to the long cross section.

0451956
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3. Structure Condition

3.1 General

Jacobs undertook survey for inspection for BE4 assessment on Tuesday 12 and Wednesday 13t December
2023. Access to the underside was gained via the manhole at the south end of the structure. AMCO set up
and maintained a confined space entry space system of work for the duration of the survey. Weather
conditions on both days was raining with a temperature of 10°C.

3.2 Structure Condition

Appraisal of the condition was limited to the areas accessible by use of a ladder due to the constrained
manhole access to the underside. The soffit of the entire structure was wet at the time of the survey with
dripping water throughout particularly on the cast iron girders. Based on previous examination reports the
soffit appears to remain wet throughout the year.

3.2.1 Girders

3.2.1.1 Cast Iron

The cast iron internal girders are generally in fair condition. There is surface corrosion across all girders. All
girders had some pitting corrosion visible between 2 and 3mm deep. Section loss will be taken as 3mm to all
exposed areas for all girders as a conservative assessment. (Photographs 6, 8 and 16)

The north end edge girder could not be inspected due to the tyres blocking the north end (Photograph 1).
The south end ‘edge’ girder (Girder 40) has section loss up to 2mm due to pitting corrosion. Section loss will
be taken as 2mm throughout the exposed faces as a conservative assessment.

The visible areas of the channel sections are in similar condition to Girder 40 with 2mm section loss
(Photograph 22).

3.2.1.2 Concrete Encased Steel

There are areas of spalled concrete across the underside of this section (Photograph 21). There are four areas
where the concrete has spalled exposing the girders. The remaining areas of spalling to the concrete have
exposed the mesh only.

Towards the east support of girders 25 and 26 the exposed soffits are damp and there is corrosion
throughout. The additional plate on girder 26 is laminated but residual thickness at this location was not
possible to determine as there was no safe access (Photograph 20). There is up to 2mm section loss on the
exposed areas.

3.213 RSJs

The RSJs at the south end of the tunnel are in fair condition (Photograph 22). There is surface corrosion on all
surfaces with 3mm section loss to the bottom flanges.

3.2.2 Columns

The columns are in fair condition (Photograph 18). There is surface corrosion throughout both and spots of
1mm pitting corrosion across all exposed faces. Section loss is considered to be negligible.

3.2.3 Jack Arches

The jack arches are in fair condition (Photograph 17). There is some minor spalling on isolated bricks and
minor mortar loss throughout. Some softening of the mortar is expected due to the damp present across the
structure soffit.

0451956 11
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The jack arch between girders 18 and 19 has a larger area of spalling covering 0.3m? up to % brick deep on
the south side at midspan (Photograph 19).

3.2.4 Side Walls

The sidewalls are in fair condition (Photographs 12 — 14). There is soot staining throughout and some
isolated patches of damp and leachate staining extending from the bearing shelves. There is mortar loss
particularly on the upper sections. Around several bearing stones there are missing and spalled bricks
(Photograph 15).

3.25 Formation

The formation to the north has been infilled and is now part of Dalston Eastern Curve Garden. The formation
to the south is also infilled and forms part of Dalston Square.

The north end of the tunnel has been filled with tyres (Photographs 1 and 25). At the south end of the tunnel
there is a mass concrete retaining wall with rubble fill behind blocking the end (Photographs 2, 11, 23 and
26). The access shaft at the south west corner is also formed from mass concrete.

Within the tunnel there are various discarded materials including palisade fence panels, tower scaffold decks
and bits of wood. Approximately a third of the way along the tunnel is a manhole cover for a drain which flows
from west to east.

3.2.6 Road Surface and Traffic Flow

The road surface over the structure is in poor condition (Photographs 3 to 5). There is cracking in the
surfacing above the side walls of the tunnel (Photograph 24).

Traffic flow across the structure is high. Regular HGV use was observed during the survey and there are bus
stops both east and west of the tunnel. A speed limit of 20mph applies over the structure.

0451956 12
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4. Assessment to BE4
4.1 Methodology

Capacities of elements were calculated using estimates of reduced section sizes where corrosion is present. A
general condition factor was not applied.

Resistance capacities of the cast iron girders were determined in accordance with BE4 Part | Clause 305(b)(ii).
The capacity of the internal girders on the north side of the carriageway was not enhanced by D/d as the
embedment details of the girders are not known.

The concrete encased girders are assumed to be steel due to the likely date of construction. The capacities of
the steel girders were checked using the permissible stress given in BE4 Part I Clause 304(b).

All of the internal girders are considered to be fully restrained against lateral torsional buckling, the effective
lengths were therefore taken as zero.

Loading was applied by simple statics with the load train applied transversely and longitudinally for
maximum effect at the girder location under consideration within the carriageway positioning limits as
indicated in BE4 Part | Clause 302.

The girders at the edges of the carriageway were checked for vehicles running both parallel to the kerb as per
the requirements of BE4 but an additional check for a vehicle running parallel to the girders was also
undertaken.

Determination of the adequacy of the jack arches was based upon the empirical method described in
Bridgeguard 3 Current Information Sheet No. 22 (Pro-forma for the empirical assessment of brick, masonry
and concrete jack arches and associated ties).

The substructure was assessed qualitatively.

4.2 Results
Element: Cast Iron edge girders

For the ‘edge’ cast iron girders not enough information is available from historical sources for a quantitative
assessment and access on site to these girders was limited. The visible sections of the south girder appears to
be in fair condition with no visible distress and therefore suitable for the imposed dead loads by qualitative
assessment.

Element: Girder 8 — Cast Iron Girder beneath north footway

Action Location DL & SDL Live Loads  TotalLoad  Allowable Capacity
Effect Effect Resistance

(5fL+2.2fq)

Bending Girder 8 154.3 ton.ft N/A 154.3 ton.ft 126 ton.ft Theoretically
midspan overstressed
3.67 ton/sq.in 3.67 ton/sg.in | 3 ton/sq.in under dead
load.

Girder 8 was checked as the girder with the greatest dead load determined by the topographical survey
completed. Not all of the cast iron girders have been checked as part of this assessment and therefore there
may be other potentially overstressed girders present supporting the pedestrian area north of the
carriageway. D/d enhancement was not applied as the embedment details were not investigated during the
inspection for assessment.

0451956 13
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Element: Girder 19 = Cast Iron Girder at north edge of carriageway

Action Location DL & SDL Live Loads TotalLoad Allowable Capacity
Effect Effect Resistance
(5ﬂ+22ﬁ)
Bending Girder 19 55.2 ton.ft 51.2 ton.ft 8.99 ton/sq.in | 8 ton/sq.in Not adequate
midspan for twin 9 ton
1.31ton/sq.in | 1.12 ton/sq.in axle
Bending Girder 19 55.2 ton.ft 39.5 ton.ft 7.59 ton/sq.in | 8 ton/sq.in Adequate for
midspan twin 8 ton axle
1.31 ton/sq.in | 0.94 ton/sq.in on 24 ton
vehicle

Element: Steel Girders 20 & 35 (load effects for girder 20 worst case)

Action Location DL & SDL Live Loads TotalLoad  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 45.6 ton ft 57.9 ton.ft 103.4 ton.ft 302.5 ton.ft Full C&U
loading
Shear Support 6.5 ton 7.4 ton 13.9 ton 51.6 ton Full C&U
loading

Element: Steel Girders 21 & 34 (load effects for girder 34 worst case)

Action Location DL & SDL Live Loads TotalLoad  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 72.2 ton.ft 42.6 tonft 114.8 ton ft 302.5 ton.ft Full C&U
loading
Shear Support 12.2 ton 6.7 ton 18.9 ton 49.4 ton Full C&U
loading

Element: Steel Girders 22 & 33 (load effects for girder 33 worst case)

Action Location DL & SDL Live Loads TotalLoad Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 36.2 ton.ft 29.1 ton.ft 65.3 ton.ft 170.1 ton.ft Full C&U
loading
Shear Support 8.7 ton 6.6 ton 15.3 ton 49.4 ton Full C&U
loading

0451956
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BOK1/283 BE4 Assessment and Inspection Report

Element: Steel Girders 23 & 32 (girder 23 worst case for bending, girder 32 worst case for shear)

Action Location DL & SDL Live Loads TotalLoad  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 13.4 ton.ft 18.8 ton.ft 32.2 ton.ft 91.2 ton.ft Full C&U
loading
Shear Support 4.0 ton 7.1 ton 11.1ton 41.3 ton Full C&U
loading

Element; Steel Girder 24

Action Location DL & SDL Live Loads TotalLoad  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 2.6 ton.ft 8.2 ton.ft 10.8 ton.ft 58.5 ton.ft Full C&U
loading
Shear Support 1.8 ton 45 ton 6.3 ton 30.9 ton Full C&U
loading

Element; Steel Girders 25 & 31

Action Location DL & SDL Live Loads Total Load  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan (31) | 174.6 ton.ft 100.7 ton.ft 275.3 ton.ft 703.3 ton.ft Full C&U
loading
Shear Support (31) 31.8 ton 12.1ton 439 ton 103.1 ton Full C&U
loading
Bending Curtailment 139.7 ton.ft 76.8 ton.ft 216.5 ton.ft 539.6 ton.ft Full C&U
point (25) loading
Shear Curtailment 9.5 ton 5.1 ton 14.6 ton 103.1 ton Full C&U
point (25) loading

0451956
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BOK1/283 BE4 Assessment and Inspection Report

Element: Steel Girders 26, 27, 29 & 30 (load effects for girders 27 and 29 worst case)

Action Location DL & SDL Live Loads TotalLoad  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 86.2 ton.ft 73.6 ton.ft 159.8 ton.ft 602.9 ton.ft Full C&U
loading
Shear Support 11.1ton 11.2 ton 22.3ton 106.9 ton Full C&U
loading
Bending Cut out 79.1 ton.ft 67.2 ton.ft 146.3 ton.ft 403.1 ton.ft Full C&U
loading
Bending Curtailment 60.3 ton.ft 53.7 ton.ft 114.0 ton.ft 228.4 ton.ft Full C&U
point loading
Bending Curtailment 53.0 ton.ft 479 ton ft 100.9 ton.ft 453.2 ton.ft Full C&U
point loading
Bending Cut out 46.6 ton.ft 42.5 ton.ft 89.1 ton.ft 453.2 ton.ft Full C&U
loading
Element; Steel Girder 28
Location DL & SDL Live Loads TotallLoad  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 97.8 ton.ft 729 ton ft 170.7 ton ft 517.4 ton ft Full C&U
loading
Shear Support 12.7 ton 11.2 ton 23.8 ton 107.4 ton Full C&U
loading
Bending Curtailment 63.7 ton.ft 50.1 ton.ft 113.8 ton.ft 373.2 ton ft Full C&U
point loading
Shear Curtailment 7.5 ton 7.9 ton 15.4 ton 107.4 ton Full C&U
point loading

Element: Concrete Deck - Angles

Action Location DL & SDL Live Loads TotalLoad  Assessed Live Load
Effect Effect Resistance  Capacity*
Bending Midspan 1.0 ton.ft 0.6 ton.ft 1.6 ton.ft 2.4 ton.ft Full C&U
loading
Shear Support 0.6 ton 0.4 ton 1.0 ton 6.9 ton Full C&U
loading
Element; Jack Arches

The jack arches are compliant with Bridgeguard 3 Current Information Sheet No. 22 and are therefore
deemed suitable for the imposed loading.

0451956
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BOK1/283 BE4 Assessment and Inspection Report

Element: Substructure

By qualitative assessment, the substructure appears to be satisfactory for full C&U loading. The defects
described in Section 3.2 of this report are not considered to be detrimental to the load bearing capacity.

0451956

17



BOK1/283 BE4 Assessment and Inspection Report

5. Conclusions and Recommendations

The steel girders under the central section of the carriageway, which was reconstructed to accommodate tram
loading in the early 1900s, remain adequate for BE4 C&U loading with considerable reserves of capacity.
There are, however, original cast iron girders under the edges of the carriageway that have reduced or barely
sufficient capacity. Also, some of the cast iron girders beyond the edge of the carriageway under the extensive
paved areas are potentially overstressed by dead load alone.

All elements of the concrete encased steel section of the deck are sufficient for full C&U loading in
accordance with ‘The Motor Vehicles (C&U) Regulations 1963 as amended up to 1969'". This includes any 4
axle vehicles to 24 tons and specific 4 axle 28 ton vehicles and specific 4 axle articulated vehicles to 32 tons.
There are sections of concrete missing on the bottom flanges with corrosion evident on the exposed girders
but the excess capacity shown indicates that even with some section loss, the girders will still be adequate
with the worst case showing a maximum of 50% utilisation.

As determined by this assessment, the cast iron girder at the north edge of the carriageway (girder 19) does
not have sufficient capacity for full C&U loading in accordance with ‘The Motor Vehicles (C&U) Regulations
1963 as amended up to 1969'. It falls short of the full BE4 required capacity of loading from a twin 9 ton axle.
It is adequate though for a twin 8 ton axle.

Girder 8 was checked for the imposed dead loads as it was shown to have the greatest fill depth within the
pedestrianised section north of the road. The stress due to the dead loads is greater than the permissible
stress in cast iron. Fill levels over this northern section appear to have increased significantly (approximately
doubled) since the closure of the line. If the embedment conditions could be confirmed, i.e. embedded in
concrete, D/d enhancement may be applied which would allow an increase in the capacity and the cast iron
girders could be deemed suitable for the dead loads north of the carriageway.

A BD21 assessment completed by Balfour Beatty Rail on behalf of HRE (BRB) in 2013 also found the cast iron
girders (as well as certain sections of the steel deck) unsuitable for unrestricted traffic loading. The road over
the structure is part of a bus route and there is regular HGV use as well. There also appears to be vehicles
regularly parking on the pedestrian areas both north and south of the road, these were not for live loading as
part of this assessment. BE4 does not require checks on accidental vehicle loading.

Supporting the northern cast iron section of the deck should be considered as a minimum, with complete
infill of the whole structure recommended as the most appropriate solution. There are two already fractured
cast iron girders identified and other potentially overstressed girders due to the significant dead loads within
the pedestrianised northern section. The girders at the edge of the carriageway under a bus stop are also not
adequate for unrestricted live loading and will also require support. Consideration will need to be given to the
close proximity of buildings and the presence of manhole access into a water main from the former track bed
when considering the infill. The restricted access will significantly limit options for supporting the deficient
sections of the structure.
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BOK1/283 BE4 Assessment and Inspection Report

Appendix A. Photographs

1. Blocked north portal (girders 1 to 7 visible)

2. Blocked south portal (girder 41 visible at top of concrete wall)
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BOK1/283 BE4 Assessment and Inspection Report

4. Road approach looking west
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BOK1/283 BE4 Assessment and Inspection Report

6. General soffit view of north end cast iron girders (girder 18 at top of photo)
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BOK1/283 BE4 Assessment and Inspection Report

8. Soffit view of concrete encased cast iron girders 36 to 39
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BOK1/283 BE4 Assessment and Inspection Report

10. Visible section of south edge girder 41
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BOK1/283 BE4 Assessment and Inspection Report

11. Concrete retaining wall at south end

12. West sidewall beneath concrete encased steel girders
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BOK1/283 BE4 Assessment and Inspection Report

13. West sidewall at north end

14. East sidewall at north end
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BOK1/283 BE4 Assessment and Inspection Report

15. Condition at girder 8 east bearing stone

e AR o 3 O ¥ b e 2

16. Typical cast iron girder condition (girder 16 in photo)

0451956

26



BOK1/283 BE4 Assessment and Inspection Report

17. Typical jack arch condition (between girders 14 and 15 shown)

18. Propping columns (girder 11 right, girder 12 left)
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BOK1/283 BE4 Assessment and Inspection Report

e

20. Spalled concrete and corrosion at east end of girders 25 and 26
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BOK1/283 BE4 Assessment and Inspection Report

21. Spalling concrete along west thirdspan

22. Typical RSJ and channel section condition (girder 41 on left of photo)
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BOK1/283 BE4 Assessment and Inspection Report

24. Cracking in surfacing above sidewall
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BOK1/283 BE4 Assessment and Inspection Report

25. Formation looking north

26. Formation looking south
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BOK1/283 BE4 Assessment and Inspection Report

27. Manhole within formation
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BOK1/283 BE4 Assessment and Inspection Report

Appendix B. Form AA
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National Highways Historical Railways Estate Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No BOK1/283 Issue: 1

Revision: B (Nov 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

Bridge/Line Name:  Dalston Junction / Broad Street to Dalton West
Junction

ELR/Bridge No. BOK1/283
Brief Description of Existing Bridge:

Dimensions and condition are obtained from site measurements and
inspection. (See Jacobs report “VAR9/7410 Assessment Programme —
Assessment and Inspection Report — Bridge Ref.: “BOK1/283” — February
2024).

(a) Span Arrangement

The structure is a cut and cover tunnel lying on a slight curve. The
square span between the side walls generally remains the same at
7.54m (24’ - 9”). The overall length along the centreline is approximately
53m.

(b) Superstructure Type

The maijority of the superstructure comprises cast iron girders which
span between the sidewalls. The superstructure beneath Dalston Lane
comprises 16 concrete encased steel girders. Two span square between
the side walls, seven span skew between the side walls but parallel to
the road and the remainder span between the side walls and the edge
girders and skewed section.

Between the cast iron girders there are 9” thick brick jack arches with
varying spans.

The deck between the concrete encased girders is formed from 9” thick
concrete encasing 3” x 3" x 2" angles at 12” centres and a metal mesh
1” from the soffit.

At the south end of the tunnel there are 11 %” x 6” rolled joists placed at
3’ — 8” centres. There were originally 4 %" thick brick jack arches
spanning between the joists. Most of the jack arches have been
removed and metal sheets are now visible between the top flanges of
the joists.

Two of the cast iron girders have been propped. Both girders had
fractures when the railway was still in use. The existing drawings show
that they were overbridged with RSJs and the locations of the fractures
supported from above. They are now supported by columns formed from
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FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No BOK1/283 Issue: 1

Revision: B (Nov 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

two 8” x 3" channels welded together along the ends of the flanges at
the locations of the fractures.

Refer to section 1.3 of the report for further details on the girders and
structure arrangement.

(c) Substructure Type

The substructure comprises side walls constructed from brick. There are
no longer parapets on the structure and the wingwalls have been
completely buried.

(d) Planned highway works/modifications at this site
None.
(e) Road designation class and whether classed as a heavy load route

The structure carries a single lane carriageway with two marked lanes
over the structure. There is a bus stop partially supported by the
structure on the north side of the carriageway and another bus stop to
the west of the structure on the south carriageway. The width of the
surfaced carriageway is 10.5m over the tunnel. The remainder of the
structure supports pedestrian areas but there are no barriers preventing
vehicle loading.

Traffic flow across the bridge is high with regular HGV use and there is
a bus route over the structure.

Assessment Criteria
(a) Loadings and Speed

The bridge is to be assessed for standard BE4 loading representative of
24 ton vehicles, with reduced loading being determined where this
capacity is not reached.

(b) Codes to be used

BE4 — The Assessment of Highways Bridges for Construction and Use
Vehicles, Ministry of Transport 1967 (with amendments to 1969)

BS 153: Parts 3B & 4: 1958 — Steel Girder Bridges, British Standards
Institution (with amendments to 12 Sept. 1968)

(c) Proposed Method of Structural Analysis
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Appendix: 4
ELR/ Bridge No BOK1/283 Issue: 1

Revision: B (Nov 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

Capacities of the elements will be calculated using estimates of reduced
section sizes where corrosion is present. A general condition factor will
not be applied.

Resistance capacities of the cast iron girders will be determined in
accordance with BE4 Part | Clause 305(b)(ii). The capacity of the
internal girders on the north side of the carriageway will not be
enhanced by D/d as the embedment details of the girders are not
known.

The concrete encased girders are assumed to be steel due to the likely
date of construction. The capacities of the steel girders will be checked
using the permissible stress given in BE4 Part | Clause 304(b).

All of the internal girders are considered to be fully restrained by the
deck constructions, the effective lengths will therefore be taken as zero.

Loading will be applied by simple statics with the load train applied
transversely and longitudinally for maximum effect at the girder location
under consideration within the carriageway positioning limits as
indicated in BE4 Part | Clause 302.

Determination of the adequacy of the jack arches will be based upon the
empirical method described in Bridgeguard 3 Current Information Sheet
No. 22 (Pro-forma for the empirical assessment of brick, masonry and
concrete jack arches and associated ties).

The substructure will be assessed qualitatively.
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Senior Civil Engineer’s Comments

Proposed Category for Independent Check ............c.cooeiiiiiiiiiinns
SUPEISITUCIUNE ... e e
SUDSITUCIUIE ... e e e e e

Not applicabl
Name of Checker suggested if Cat 2 or 3 o opp 'cabe ....................

Category 1

The above assessment, with amendments sh i

Signed
Title . Senior CivilEngineer

Date o
Category 2 and 3

The above assessment, with amendments shown, is approved in principle:
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Historical Railways Estate on behalf of the DfT  Group Standard

FORM ‘BA’ (BRIDGES) GCITP0356
Appendix: 4
ELR/ Bridge No BOK1/283 Issue: 1

Revision: A (Dec 2005)
CERTIFICATION FOR ASSESSMENT CHECK

Assessment Group: Jacobs UK Ltd

Bridge/Line Name: Dalston Lane / Broad Street to Dalston West Junction
Category of Check: 1

ELR/ Bridge No: BOK1/283

We certify that reasonable professional skill and care have been used in the
assessment of the above structure with a view to securing that:

(1) It has been assessed in accordance with the Approval in Principle as recorded on
the Form AA approved on 9" February 2024,

(2) It has been checked for compliance with the following principal British Standards,
Codes of Practice, BRB (Residuary) Limited technical notes and Assessment
standards:

e BE4 - The Assessment of Highway Bridges for Construction and Use
Vehicles 1967 (with amendments to 1969)

o BS153: Parts 3B and 4 — Steel Girder Bridges (with amendments to 12"
September 1968)

List any departures from the above and additional methods or criteria adopted, with
reference and justification for their acceptance.

None
Category 1
Name Signature Date

Assessor

Assessment Checker

Authorised signatory of the
firm of Consulting
Engineers to whom
Assessor/Checker is
responsible.
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CERTIFICATION FOR ASSESSMENT CHECK

Category 2 and 3 (Note: Category 1 check must also be signed)

(a) Assessment

Name Signature Date

essment Checker

......................................................................... Authorised signatory of the
firm of Consulting
Engineers to whom
Assessor/Checker is
responsible.

(b) Check
Name Date

......................................................................... Assessor

......................................................................... Assessment Checker

......................................................................... Authorised signatory of the
firm of Consulting
Engineers to whom
Assessor/Checker is
responsible.

This Certificate is accepted by..
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Appendix: 4
ELR/ Bridge No BOK1/283 Issue: 1

Revision: A (Dec 2005)
CERTIFICATION FOR ASSESSMENT CHECK

Notification of Assessment Check

Assessment Group Jacobs UK Ltd

Bridge Name/Road No. Dalston Lane / A104

Line Name Broad Street to Dalston West Junction
ELR Code/Structure No. BOK1/283

The above structure has been assessed and checked in accordance with Standards which
are listed on the appended Form BA. A summary of the results of the assessment in terms
of capacity and restrictions are as follows:=

STATEMENT OF CAPACITY

Concrete encased steel girders  Full C&U Loading* 24 tons GVW
Cast iron girders (carriageway) 8 ton axle load

Cast iron girder (pedestrian) Fail dead loads
Jack Arches Full C&U Loading* 24 tons GVW
Masonry Substructure Full C&U Loading* (by qualitative assessment)

*The Motor Vehicles (Construction and Use) Regulations 1969

Recommended Loading Restrictions
Maximum axle weight of 8 tons.

Description of Structural Deficiencies and Recommended Strengthening
The cast iron girders at the north edge of the carriageway are not adequate for unrestricted

live loads. There are also potentially overstressed girders due to just the imposed dead
loads at the north end. Permanent support to the cast iron girders as a minimum should be
considered a priority with complete infill of the structure recommended as the most
appropriate solution.

Name Signature Date

Assessor

Assessment Checker

Authorised signatory of the firm of
Consulting Engineers to whom
Assessor/Checker is responsible.

iii
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Appendix: 4
ELR/ Bridge No BOK1/283 Issue: 1

Revision: A (Dec 2005)
CERTIFICATION FOR ASSESSMENT CHECK

This Certificate is accepted by...

iv
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Appendix D. Historical Information

The following pages are North London Rly — City Extension Drawings and an LM&SR Road and Rail Traffic Act
drawing.
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BOK1/283 BE4 Assessment and Inspection Report

Appendix E. Survey Sketches

The following drawings are from a topographical survey undertaken by Central Alliance on behalf on AMCO
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CALCULATION COVER SHEET Jacobs
York

Project Title: HRE Assessment Programme Calc. No.: 0451956
Job No: B38380BA File: VAR9/7410
Project Manager Subject: BOK1/283
Assessor -_ Dalston Lane, London
Project Group 31200 BE4 Assessment

Total Made Date Checked Date Reviewed Date

Sheets by by by
Original 116 [ ] Mar-25 (| | Mar-25 [ ] Mar-25
|Rev
||Rev
|Rev
|Rev
Rev

Superseded by Calculation No.

Date

For assessment criteria, refer to Approval in Principle (Form AA) document




vacobs

CALCULATION SHEET

Office York Office Page No. 1 Calc No. | 0451956
Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date
Assessment
Section Sketches Checker Date
Girder layout at south end (under road)
/ﬂg- of read
2 30 M o
17 18 19 20X 26 2{\ 23 ‘g\ ” 32 |[33 | P4 3535373839
m AR\ NSRS :
\ hY
\\ \ \ \;’ \
B> \
N \
‘ \\ \
N ‘
I QA \ o \
5 \>8 9

N\

17 18 1990 21 2 23 24

metal tramline rails removed.

) " 3536 37 38 39\

The following sections show the assumed deck make up based on the available
historical information assuming voids have been filled with miscellaneous fill and the

Section A-A

| o :
’ i‘f Sre. |
[ - ) st e
' 1{ I (e R . g B i i e E
" i el N :]E |

L 1'-6" _1‘ 4'-0" 4% -0 & -0 4 F-1F _]

| Section B-B
[
v
s J A -2 L 3-13 | 313 [ 2.

Girder 25 Girder 26 Girder 27 Girder 28

Girder 29

Girder 31




vacobs

CALCULATION SHEET

Office York Office Page No. 2 Calc No. | 0451956
Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date
Assessment
Section Sketches Checker Date

Section C-C
o
[T """ e e R M .
[ | B T - i
e | 1 TS il

RRT =%
]

Girddor 31
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CALCULATION SHEET

Office York Office Page No. 3 Calc No. | 0451956
Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment
Section Section Properties Checker Date Mar=25
Cast Iron Internal Girders
6"
; 1 »] = (152.4mm)
-
T
P o &
. |E ~S 13
&iE 2 reEsmm
=@ E
2 =~|E
= 35
| W
1
1'-8" o
(508.0mm)
) b d A Ay
Section - - — —3
in in n n
Flange 6.00 2.06 12.4 12.76
Web 1.75 17.44 30.5 :
Flange 20.00 1.50 30.0
Net Area 72.9

Corroded section properties

Depth of full section
Depth of web
Distance to NA from top of section
Distance to NA from bottom of section
Second moment of area of section
Elastic section modulus (top flange)
Elastic section modulus (bott. flange)

=
o nnn

(3mm SL to soffit and edges of bottom flange)

2
Section b d .Az Aly 'Zt) box
in in in in
ﬁange 6.00 2.06 12.4 1691.71
Web 1.75 17.44 30.5 1 9
Flange 19.76 1.38 1523.04
NetArea__ 70.2 329.84

Depth of full section
Depth of web
Distance to NA from top of section
Distance to NA from bottom of section
Second moment of area of section
Elastic section modulus (top flange)
Elastic section modulus (bott. flange)

D = in
dwe = in
yt = in
yb = in
Ixx = in®
Zxc = in®
Zxt = in®




-
vacobs CALCULATION SHEET
Office York Office Page No. 4 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by KD Date Mar-25
ssessment
Section Section Properties Checker JLR Date Mar=25

The girder will also be checked at third span.
Using linear interpolation to estimate the depth of the girder

Depth at support = 16.625 [in
Girder span = 297 [in
Depth at third span = 19.5 [in
. b d A A(y-yt)* Ixx
Section in in in? in? in*
[Flange 6.00 | 2.06 2.4 535.02 %.39
Web 1.75 15.94 27.9 127.42 590.36
Flange 20.00 1.50 30.0 1299.42 5.63
Net Area 70.3 2961.86 600.37
Depth of full section D =
Depth of web dwe =
Distance to NA from top of section yt =
Distance to NA from bottom of section yb =
Second moment of area of section Ixx =
Elastic section modulus (top flange) Ixc =
Elastic section modulus (bott. flange) Zxt =
ion pr i
Section .b .d .A,  J A!
in in in in in
Flange 6.00 | 2.06 | 12.4 | _1.03 12.76
Web 1.75 15.94 27.9 10.03 279.78
Flange 19.76 1.38 27.3 8.6¢ 510.48
NetArea 676 803.01
Depth of full section D =
Depth of web dwe =
Distance to NA from top of section yt =
Distance to NA from bottom of section yb =
Second moment of area of section Ixx =
Elastic section modulus (top flange) Ixce =
Elastic section modulus (bott. flange) Zxt =




vacobs

CALCULATION SHEET

Office York Office Page No. 5 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

n

Rivets are 7/8" diameter, therefore rivet holes
are 15/16" diameter

Gross Area i

Depth of full section
Depth of web panel

Distance to NA from top of section
Distance to NA from bottom of section
Second moment of area of section
Elastic section modulus (top flange)
Elastic section modulus (bott. flange)

Radius of Gyration
Girders 20 and 35 have a 12
Girders 21 and 34 have a 11.5

in
in

3 2 ) \/;"‘4" x 4" x 3" angles
%§ Gsommy |/
s i /
=
14"
(355.6mm)
. b d A y Ay
. Section in in in? in _in’
Flange 14.00 1.00 14.00 0.50 7.00
Angle H 8.63 0.63 1.31 08
Angle V 1.88 3.38 3.31
Web 0.63 8.00 9.00
Angle V 1.88 3.38 14.69
Angle H 8.63 0.63 16.69
Flange 14.00 1.00 4. 17.50
Rivets -1.88 1.63 17.1¢
Net Area 53.39

Depth of web panel between ends of angles

D = 18.0 in
dw = 16.0 in
dwe = 8.0 in
yt = 8.5 in
yb = 9.5 in
Ixx =| 289434 |in*
Zxc = 339.20 in?
Zxt = 305.72 in®
Rx = 7.4 in
deep web plate at support

deep web plate at support




vacobs CALCULATION SHEET

Office York Office Page No. 6 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

Rivets are 7/8" diameter, therefore rivet holes
are 15/16" diameter

2"
(304.8mm)

= -
(304.8mm)
Section .b .d .A, y A! Ix’:
in in in in in in
ﬁange 12.00 1.00 12.00 0.50 6.00 1.00
Angle H 6.63 0.50 3.3 1.25 4.14 0.07
Angle V 1.63 2.50 4,06 2.75 11.17 2.12
Web 0.63 6.00 3.75 7.00 26.25 1.25
Angle V 1.63 2.50 4,06 11.25 45,70 89.47 2.12
Angle H 6.63 0.50 3.31 12.75 42.23 127.04 0.07
Flange 12.00 1.00 12.00 13.50 162.00 578.45 1.00
Rivets -1.88 1.50 -2.81 13.25 =37.27 -125.99 C
Net Area 39.69 260,23 1262.15
Gross Area  42.50

Depth of full section D = 14.0 in

Depth of web panel dw = 12.0 in

Depth of web panel between ends of angles dwe = 6.0 in

Distance to NA from top of section yt = 6.6 in

Distance to NA from bottom of section yb = 7.4 in

Second moment of area of section Ixx = 279.24  |in%

Elastic section modulus (top flange) Zxc = ) in®

Elastic section modulus (bott. flange) Zxt = 171.87  [in®

Radius of Gyration Rx = 5.7 in




vacobs

CALCULATION SHEET

Office York Office Page No. 7 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

i 23 and 32
T Rivets are 7/8" diameter, therefore rivet holes
Ehe are 15/16" diameter
NN,
. é e } $\;:"3" x 3" x 3" angles
aj@ (12.7mm) 7
A o /
TR
(228.6mm)
. b d A y Ay A(y=yt)* Ixx
Section in in in? in in® in® in®
Flange 9.00 | 0.50 | 4.50 | 0.25 T.13 150.53 0.00
Angle H 6.50 0.50 3.25 0.75 2.44 90.73 0.07
Angle V 1.50 2.50 3,75 2.25 8.44 53.69 1.95
Web 0.50 6.00 3.00 6.50 19.50 0.65 9.00
Angle V 1.50 2.50 3.75 10.75 1 83.41 1.95
Angle H 6.50 0.50 12.25 81 125.59 0.07
Flange 9.00 0.50 4.50 12.75 57.38 202.99 0.09
Rivets -1.88 1.00 -1.88 | 12.50 -23.44 -78.40 -0.16
Net Area 24.13 145.56 629.19 13.07
Gross Area  26.00
Depth of full section D = 13.0 in
Depth of web panel dw = 12.0 in
Depth of web panel between ends of angles dwe = 6.0 in
Distance to NA from top of section yt = 6.0 in
Distance to NA from bottom of section yb = 7.0 in
Second moment of area of section Ixx = 642,26 |in®
Elastic section modulus (top flange) Zxe = 106.45  [in®
Elastic section modulus (bott. flange) Ixt = 92.20 in®
Radius of Gyration Rx = 5.2 in




vacobs

CALCULATION SHEET

Office York Office Page No. 8 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

Girder 24

Rivets are 7/8" diameter, therefore rivet holes
are 15/16" diameter

. g " x 2 1" x 3" angles
&
L(zzs.smm)"
. b d A y Ay A(y=yt)* Ixx
Section in in in? in in® in® in®
Flange 9.00 | 0.50 | 4.50 | 0.25 T.13 54.80 0.09
Angle H 5.50 0.50 2,75 0.75 2.06 40.57 0.06
Angle V 1.50 2.00 3.00 2.00 6.00 20.14 1.00
Web 0.50 4.00 2.00 5.00 10.00 0.33 2.67
Angle V 1.50 2.00 3.00 8.00 24.00 34.87 1.00
Angle H 5.50 0.50 2.75 9.25 25.44 59.69 0.06
Flange 9.00 0.50 4.50 9.75 43.88 119.77 0.09
Rivets -1.88 1.00 1.88 9.50 -17.81 -45.1 -0.16
Net Area 20.63 94,69 314.99 4,81
Gross Area  22.50

Depth of full section D = 10.0 in

Depth of web panel dw = 9.0 in

Depth of web panel between ends of angles dwe = 4.0 in

Distance to NA from top of section yt 4.6 in

Distance to NA from bottom of section yb = 5.4 in

Second moment of area of section Ixx = 319.80  [in®

Elastic section modulus (top flange) Zxe = 69.66 in?

Elastic section modulus (bott. flange) Zxt = 59.12 in®

Radius of Gyration Rx = 3.9 in




vacobs CALCULATION SHEET

Office York Office Page No. 9 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-28
ssessment
Section Section Properties Checker Date Mar=25
i 25 and 31 at Mi n
= g [E
s E,HE.;N,E. Rivets are 7/8" diameter, therefore rivet holes
5 g < are 15/16" diameter
=
| -
T _F . ,
:73 2 (15:9mm) :-a" x 4" x " angles
g /
|
L 16" N
(406.4mm)
. b d A y Ay A(y=yt)* Ixx
- Section in in in? in in® in®_ in®
Flange 16.00 1.50 24.00 0.75 18.00 3519.76 4.50
Angle H 8.63 0.63 5.39 1.81 9.77 7,9: 0.18
Angle V 1.88 3.38 5.33 3.81 2413 518.02 6.01
Web 0.63 16.00 13.50 135.00 4.09 213.33
Angle V 1.88 3.38 23.19 146.73 674.92 6.01
Angle H 8.63 0.63 25.19 135.78 819.17 0.18
Flange 16.00 1.50 26.25 630.00 4302.89 4.50
Rivets -1.88 2.13 25.94 =103.34 -681.39 =1.50
Net Area 77.45 996.06 9815.40 233.20
Gross Area 5144
Depth of full section D = 27.0 in
Depth of web panel dw = 24.0 in
Depth of web panel between ends of angles dwe = 16.0 in
Distance to NA from top of section yt = 12.9 in
Distance to NA from bottom of section yb = 14.1 in
Second moment of area of section Ixx =| 1004860 lin*
Elastic section modulus (top flange) Zxe =| 781.37 [in®
Elastic section modulus (bott. flange) Ixt = 710.66  |in3
Radius of Gyration Rx = 11.4 in




vacobs CALCULATION SHEET

Office York Office Page No. 10 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-28
ssessment
Section Section Properties Checker Date Mar=25
i 25 and 31 at fi ilmen in
e [E
5 E.-ME Rivets are 7/8" diameter, therefore rivet holes
g are 15/16" diameter
LN
[ -
:ﬁg (15.9mm) ‘:'-4' x 4" x i angles
3
114
—
g 16" -—
(406.4mm)
. b d A y Ay A(y=yt)* Ixx
- Section in in in? in in® in® in®
Flange 16.00 1.00 16.00 0.50 8.00 2267.59 1.33
Angle H 8.63 0.63 5.39 1.31 7.08 663.26 0.18
Angle V 1.88 3.38 5.33 3.31 20.96 523.15 6.01
Web 0.63 16.00 13.00 130.00 3.54 213.33
Angle V 1.88 3.38 22.69 143.57 669.10 6.01
Angle H 8.63 0.63 24.69 133.08 813.25 0.18
Flange 16.00 1.00 25.50 408.00 2743.74 1.33
Rivets -1.88 1.63 25.19 -76.74 =497 .8¢ -0.67
Net Area 62.39 773.94 7185.78 227.69
Gross Area 6544
Depth of full section D = 26.0 in
Depth of web panel dw = 24.0 in
Depth of web panel between ends of angles dwe = 16.0 in
Distance to NA from top of section yt = 12.4 in
Distance to NA from bottom of section yb = 13.6 in
Second moment of area of section Ixx =| 741348 |in*
Elastic section modulus (top flange) Zxc = 597.63  |in?
Elastic section modulus (bott. flange) Ixt = 545.30  |in3
Radius of Gyration Rx = 10.9 in




vacobs

CALCULATION SHEET

Office York Office Page No. 1 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-26
ssessment
Section Section Properties Checker Date Mar=25
i 25 and 31 n ilmen in
a3
=JE Rivets are 7/8" diameter, therefore rivet holes
= are 15/16" diameter
T 1 T
\\
[ I
38 (15.9mm) 4" x 4" x " angles
3 /
2
It
— “, 1
16"
(406.4mm)
. b d A y A(y=yt)? Ixx
- Section in in in? in in® in®
Flange 16.00 0.50 8.00 0.25 1098.48 0.17
Angle H 8.63 0.63 5.39 0.8 670.83 0.18
Angle V 1.88 3.38 6.33 2.81 530.44 6.01
Web 0.63 16.00 10.00 12.50 2.83 213.33
Angle V 1.88 3.38 6.33 22.19 660.90 6.01
Angle H 8.63 0.63 5,39 24,19 0.18
Flange 16.00 0.50 8.00 24.75 307. 0.17
Rivets -1.88 1.13 =2.11 24.44 =327.99 =0.22
Net Area 47.33 4747.46 225.81

Gross Area &

Depth of full section
Depth of web panel
Depth of web panel between ends of angles
Distance to NA from top of section
Distance to NA from bottom of section
Second moment of area of section
Elastic section modulus (top flange)
Elastic section modulus (bott. flange)
Radius of Gyration

w)
1l

dwe
yt
yb
Ixx

Zxc

L




vacobs

CALCULATION SHEET

Office York Office Page No. 12 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

Rivets are 7/8" diameter, therefore rivet holes
are 15/16" diameter

o 2
Section .b .d .A, Y A! A(Y'l,'t) Ix’:
in in in in in in in
Flange 14.00 | 1.00 | 14.00 | 0.50 7.00 2133.57 117
Angle H 8.63 0.63 5,39 1.31 .08 0.18
Angle V 1.88 3.38 3.31 6.01
Web 0.63 17.00 13.50 143.44 4.56 255.89
Angle V 1.88 3.38 23.69 149.90 743.94 6.01
Angle H 8.63 0.63 25.69 138.47 889.08 0.18
Flange 14.00 1.00 26.50 371.00 2610.44 1.17
Rivets -1.88 1.63 26.19 -79.79 =542.41 -0.67
Net Area 758.05 7131.14 269.91
Gross Area

Depth of full section D = 27.0 in

Depth of web panel dw = 25.0 in

Depth of web panel between ends of angles dwe = 17.0 in

Distance to NA from top of section yt 12.8 in

Distance to NA from bottom of section yb = 14.2 in

Second moment of area of section Ixx = 401.05 |in®

Elastic section modulus (top flange) Zxe =| 576.18 [in®

Elastic section modulus (bott. flange) Ixt = 522.86  |in3

Radius of Gyration Rx 11.2 in




vacobs

CALCULATION SHEET

Office York Office Page No. 13 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by l Date Mar-28
ssessment
Section Section Properties Checker Date Mar=25
irder 2 ilmen in
_-~§ Rivets are 7/8" diameter, therefore rivet holes
= are 15/16" diameter
i ——
“7 ’\
€ _& |
f,cg (15.9mm) r ;?4" x 4" x " angles
5 ‘
il
L bty )
14"
(355.6mm)
. b d A- A(y=yt)*
Section - - Y —3 (H,' ) Ix’:
- in in in in in in
Flange 14.00 0.50 0.25 1.75 1038.31 0.15
Angle H 8.63 0.63 0.8 4,38 0.18
Angle V 1.88 3.38 6.33 2.8 17.80 85.2 6.01
Web 0.63 17.00 10.63 13.00 138 3.46 255.89
Angle V 1.88 3.38 6.33 23.19 146.73 732.44 6.01
Angle H 8.63 0.63 5,39 25.19 135.78 877.47 0.18
Flange 14.00 0.50 7.00 25.75 180.25 242.13 0.15
Rivets -1.88 1.13 =2.11 25.44 =53.66 =356.95 =0.22
Net Area 45.95 1.16 4849,52 268.32
Gross Area _48.06
Depth of full section D = 26.0 in
Depth of web panel dw = 25.0 in
Depth of web panel between ends of angles dwe = 17.0 in
Distance to NA from top of section yt 12.4 in
Distance to NA from bottom of section yb = 13.6 in
Second moment of area of section Ixx = 5117.84 [in*
Elastic section modulus (top flange) Zxe = 41176 [|in®
Elastic section modulus (bott. flange) Zxt = 37712 |in?
Radius of Gyration Rx = 10.6 in




vacobs

CALCULATION SHEET

Office York Office Page No. 14 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

Girders 26. 27. 29 and 30

The girders will be checked at midspan, curtailment points of the additional bottom
flange plate and the locations of the cut outs. It is assumed that the west end is the
deeper end of the girder.

At w n iiment poin
7 '))-
= 1 F (185.T'I?mm)
9 . . .
. Rivets are 7/8" diameter, therefore rivet holes
1A ]
&7\ are 15/16" diameter
O fiign?) r “:]1*4" x 4" x §" angles
e ——ﬁ’ —
(355 6mm)
. b d A y Ay A(y=yt)* Ixx
- Section _in in in? in in? in®
Flange 7.31 1.00 7.31 0.50 1842.40 0.61
Angle H 4.63 0.63 2.89 1.31 655.65 0.09
Angle V 1.25 3.38 4,22 3.31 719.62 4.00
Web 0.63 21.63 13.52 15.81 4,25 526.70
Angle V 1.88 3.38 6.33 28.31 902.08 6.01
Angle H 8.63 0.63 5.39 30.31 1047.45 0.18
Flange 14.00 0.50 7.00 0.88 1472.15 0.15
Rivets -1.88 1.13 =2.11 30.56 -64.47 -424.71 0.22
Net Area 44.55 729.3 6218.90 537.52
Gross Area 46.66
Depth of full section D = 31.1 in
Depth of web panel dw = 29.6 in
Depth of web panel between ends of angles dwe = 21.6 in
Distance to NA from top of section yt = 16.4 in
Distance to NA from bottom of section yb = 14.8 in
Second moment of area of section Ixx =| 6756.42 |in*
Elastic section modulus (top flange) Zxce =| 41266 [in?
Elastic section modulus (bott. flange) Ixt =[ 458.00 [in®
Radius of Gyration Rx = 12.3 in




vacobs

CALCULATION SHEET

Office York Office Page No. 15 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

At mi n

18"
1 (457.2mm)

Depth of full section

Depth of web panel

Depth of web panel between ends of angles
Distance to NA from top of section

Distance to NA from bottom of section
Second moment of area of section

Elastic section modulus (top flange)

Elastic section modulus (bott. flange)
Radius of Gyration

[}
3
1l

dwe
yt
yb

QYT

29.9 in
27.9 in
19.9 in
13.4 in
16.5 in
10045.18  |in*
750.36 in®
609.25 in3
12.4 in

N\ Al Rivets are 7/8" diameter, therefore rivet holes
1\ —'~§ = are 15/16" diameter
g‘ E_(I S.Smm) r'k ;4 x 4" x 3" angles
g /
/
It
\ 14"
(355.6mm)
Section .b .d Ix’:
in in in
[Flange 18,00 | _1.00 1,50
Angle H 8.63 0.63 5,3¢ 0.18
Angle V 1.88 3.38 6.33 6.01
Web 0.63 19.88 | 12.42 408.90
Angle V 1.88 3.38 6.33 6.01
Angle H 8.66 0.63 5.41 0.18
Flange 14.00 1.00 14.00 1.17
Rivets -1.88 1.63 -3.05 -0.67
Net Area 64.83 423.26
Gross Area 67.88




vacobs

CALCULATION SHEET

Office York Office Page No. 16 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by l Date Mar-26
ssessment
Section Section Properties Checker Date Mar=25
At east cutout.
=y 74"
(185.7mm)
— ==\
T L Rivets are 7/8" diameter, therefore rivet holes
:.5 are 15/16" diameter
P G E)":t" X 4" x R‘ angles
Eisomm |/
NS /
v = ‘ ( =,
L 14"
(355.6mm)
Section b d .A, Y A!
in in in in in
[Flange 7.31 | _1.00 | 7.31 | 0.50 3.66
Angle H 4.63 0.63 2.89 1.31 3.79
Angle V 1.25 3.38 4,22 3.31 13.97
Web 0.63 19.00 | 11.88 | 14.50 172.19
Angle V 1.88 3.38 5.33 25.6 162.55
Angle H 8.63 0.63 27 149.25
Flange 14.00 0.50 /
Rivets -1.88 1.13 -2.11 27.94 -352.25
Net Area 42.91 5124.67
Gross Area _45.02
Depth of full section D = 28.5 in
Depth of web panel dw = 27.0 in
Depth of web panel between ends of angles dwe = 19.0 in
Distance to NA from top of section yt = 15.0 in
Distance to NA from bottom of section yb 13.5 in
Second moment of area of section Ixx 92.7 in®
Elastic section modulus (top flange) Zxc 365.81 in?
Elastic section modulus (bott. flange) Zxt =| 407.32 |in3
Radius of Gyration Rx = 11.3 in




vacobs

CALCULATION SHEET

Office York Office Page No. 17 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Section Properties Checker Date Mar=25

A iiment poin
- 18"
(1o57.2mm)‘
— |
” F T I Rivets are 7/8" diameter, therefore rivet holes
.=.~§ = |E are 15/16" diameter
& E 15.gmm ' = \
EE ( ) ;‘M" x 4" x §" angles
O /
g
L 14" N
(355.6mm)
2
Section b d .A, 4 A! A(Y'Zt) Ix’:
in in in in in in in
ﬁange 18.00 1.00 18.00 0.50 9.00 708.10 1.50
Angle H 8.63 0.63 5.39 1.3 7.08 160.68 0.18
Angle V 1.88 3.38 6.33 3.31 20.96 75.74 6.01
Web 0.63 7.88 4,92 8.94 43,99 23.08 25.44
Angle V 1.88 3.38 6.33 14.56 92.15 384.0¢ 6.01
Angle H 8.66 0.63 5.41 16.56 89.61 518.62 0.18
Flange 14.00 0.50 7.00 17.13 9.88 750.28 0.15
Rivets -1.88 1.13 -2.11 16.81 -35.46 -212.65 -0.22
Net Area 51.27 347.20 2407.91 39.22
Gross Area  53.38
Depth of full section D = 17.4 in
Depth of web panel dw = 15.9 in
Depth of web panel between ends of angles dwe = 7.9 in
Distance to NA from top of section yt = 6.8 in
Distance to NA from bottom of section yb 10.6 in
Second moment of area of section Ixx 2447.14  |in®
Elastic section modulus (top flange) Zxc 361.36  [in?
Elastic section modulus (bott. flange) Zxt =| 230.80 |in®
Radius of Gyration Rx = 6.9 in
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Effective Spans
BE4 303(a) The effective span of a beam shall be taken as the distance between points of
support.
303(a)(i) Where the beam is supported by other beams, the web of the supporting beam.
303(a)(iv) Where there are no bearing stiffeners and the beam rests directly on masonry,

concrete or brick, the reaction shall be assumed to be distributed lineary from a
maximum at the front edge of the support to zero at the back of the bearing area.

The effective span should be taken as the distance between the centroids of the

bearing pressure diagrams.

The lengths of the bearing areas and steel girders has been taken from the North

London Rly. City Extension drawing.

Cast Iron Girders

The length of the bearing areas on the existing drawings as in

Clear span between sidewalls = 297

Effective span 297 + (2/3)24

312.0 lin

Girders 20 and 35

in

The length of the bearing areas are in

The clear span is 300 [in

Effective span 300 + (2/3)25.5

317.0 |in

Girders 21 and 34

These girders bear onto the sidewalls and girders 25 and 31 respectively.

Overall length . in

Clear span between sidewall and girder 25/31 flange =

Length of bearing = 303 - 264 - (16/2)
Effective span 264 + 8 + (31/3)

5N

264

in
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Section Effective Span Checker Date Mar=25
Girder 22
The girder bears onto a sidewall and girder 25
Overall length= in
Clear span between sidewall and girder 25 flange = 192 |in
Length of bearing = 231 -192 - (16/2)
= 31.00 [in
Effective Span = 192 +8.00 + (31/3)
= [271033]in
Girder 23
The girder bears onto a sidewall and girder 25
Overall length= [ 154 |in
Clear span between sidewall and girder 25 flange = 124 |in
Length of bearing = 154 - 124 - (16/2)
= .00 |in
Effective Span = 124 + 8.00 + (22/3)
= 139,23 |in
Girder 24
The girder bears onto a sidewall and girder 25
Overall length= [__85_|in
Clear span between sidewall and girder 25 flange = in
Length of bearing = 85 -55-(16/2)
= 22.00 [in
Effective Span

55 + 8.00 + (22/3)
70.23 |in

Girders 25, 28 and 31

The length of the bearing areas are [_25.5_|in

The clear spanis [ 354 [in

Effective span = 354 +(2/3)25.5

371.0 |in
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Assessment

Date Mar-25

Section Effective Span

Girders 26, 27. 29 and 30
The lengths of the bearing are different at each end
Clearspan = 354 |in

Effective span 354 + (37.5/3) + (19.5/3)

Girder 32
The girder bears onto a sidewall and girder 31

Overall length= 134.25 |in
Clear span between sidewall and girder 31 flange

Length of bearing = 134.25-102.5 - (16/2)
= 23.75 [in

Effective Span = 102.5 + 8 + (23.75/3)
= [ 11842 |in

Girder 33

The girder bears onto a sidewall and girder 31

Overall length= 222.25 |in

Clear span between sidewall and girder 31 flange

Length of bearing =

Effective Span

Calcs by
Checker

75 i

o

= [1815 Jin

Date Mar=25

& | _19.5 lin
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Section Dead Loads Checker Date Mar=25
Dead Loads
Unit Weights of Materials
BE4 Material Ib/cu.ft
Steel 490 1 ton = 2240 Ib
Cast Iron 450 1ft = 12 in
Concrete 150 1 sq.ft = 144  sq.in
Brickwork 140 1 cu.ft = 1728 cu.in
Masonry 144
Miscellaneous Fill 135
Macadam (tar) 144
Self Weight
Gross midspan used for a conservative assessment
Area of steel girders increased by 12% to account for fixings
Cast Jron Girders
Area of girder = 72.89 |sq.in
Girder self weight UDL (72.89/144) x 450 = 227.78 |Ib/ft
= 0.102 |ton/ft
Girders 20, 21, 34 and 35
Area of girder 56.44 x1.12 = sq.in
Girder self weight UDL (63.21/144) x 490 = Ib/ft
= ton/ft
Girders 22 and 33
Area of girder 42.50x1.12 = 0 [sq.in
Girder self weight UDL (47.60/144) x 490 = 7 |Ib/ft
= ton/ft
Girders 23 and 32
Area of girder 26.00x1.12 = 29.12 |sq.in
Girder self weight UDL (29.12/144) x 490 = 99.09 |Ib/ft
= 0.044 |ton/ft
Girder 24
Area of girder 22.50x1.12 = sq.in
Girder self weight UDL (25.20/144) x 490 = Ib/ft
= ton/ft
Girders 25 and 31
Area of girder 81.44x1.12 = 91.21 |sq.in
Girder self weight UDL (91.21/144) x 490 = 310.37 |Ib/ft
= 0.139 |ton/ft
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Girders 26, 27. 29 and 30

Area of girder
Girder self weight UDL

Girder 28
Area of girder
Girder self weight UDL

irders1to 7
survey and inspection.

Girder 8

most onerous for the cast iron section.

: K
; =
\ e

|

|

|

|

|

387"

Paving Stones

Width supported by girder
Depth of paving stones (assumed)
Area of paving stones

Paving stones UDL

1" Asphalt Layer
Area of asphalt layer

Asphalt layer UDL

67.88x1.12 =
(76.02/144) x 490

62.06 x 1.12 =
(69.51/144) x 490

71.50x 2.5

(178.75/144) x 144

(71.50/144) x 144

The cover levels and deck make up are not known for these girders as there was no
access into the Dalston Curve Garden at the north end of the tunnel at the time of the

Girder 8 will be checked for dead loads as the survey found the fill depth to be the

71.5

Ib/ft

ton/ft
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Jack Arch
Arch Barrel Thickness darch=
Arch Barrel Rise a=
Jack Arch Span 2b=
b=
Jack Arch Radius R(Intrados) (a?+b?)/2a =
R(Extrados) R(Intrados)+darch =
Sin6=(b/R(Intrados)) 0=
Area of sector ' (26/360) x 1 x R(Intrados)? =11
Area of triangle A 4 b(R(Intrados)-a) =
Area of segment Area of sector - Area of triangle Aseg =

Jack arch UDL

Area of fill

Total UDL

Total - area JA - area segment - area web - area top flange

Miscellaneous Fill UDL ((480.09 +2,770.63) / 144) x 135

Area of jack arch  (28/360) x m(R(Extrados)? - R(Intrados)?) Aarch =

554.84/144 x 140 =

Miscell Fill
Area above asphalt layer 38.75x71.5 =
Area between jack arches and asphalt layer

Total area 71.50 x (2.06 + 17.44) =
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Section Dead Loads Checker Date Mar=25
irder 1

supports footway.

information

i

~

Girder 19 partially supports the carriageway and the pedestrian area to the north.
It will be assumed the east half of the girder supports road and the west half

The deck makeup of the road has been assumed based on the available historical

The cross section below shows the girder at midspan.

4“

17"

)
; L J

I e

| \\\\
;l,_l\ \\\\ 4 ’

Jack Arch

Arch Barrel Thickness
Arch Barrel Rise

Jack Arch Span

Jack Arch Radius R(Intrados)
R(Extrados)
Sin6=(b/R(Intrados))

Area of sector

Area of triangle v
Area of segment
Area of jack arch

Jack arch UDL

oF |

(26/360) x M(R(Extrados)? - R(Intrados)?) Aarch =

S
L
1
darch=| 9.00 [in
a=| 9.00 [in
2b=| 51.50 [in
b=| 25.75 lin
(a*+b?)/2a =[ 41.34 |in
R(Intrados)+darch =[ 50.34 [in
0= 38.53 |°
(26/360) x T x R(Intrados)? =[1149.10|sq.in
b(R(Intrados)-a) =| 832,67 |sq.in
Area of sector - Area of triangle Aseg =| 316.42 [sq.in
554.84 |sq.in
554.84/144 x 140 x 1/2 = | 269,71 |Ib/ft
= 0.120 [ton/ft
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Jack Arch Backing
The backing has been assumed as miscellaneous fill as indicated on the availble
hisorical information as no intrusive investigations into the deck make up were
undertaken as part of the inspection.
Girder spacing = 71.50 [in
Depth of fill = 19.50 [in
Area of fill (71.5 x 19.5) - 554.84 - 316.42 =

Jack Arch Backing UDL

Concrete Infill

(522.99/144) x 135 x 1/2 =

Area (7.5 x 2.0625) + (9.625 x 17.4375) + (0.5 x 1.5) =

Concrete Infill UDL

1" Asphalt Layer
Width supported by girder
Area of asphalt layer

Asphalt layer UDL

Pedestrian Area
Width supported by girder

Depth of miscellaneous fill
Area of miscellaneous fill

Miscellanoues fill UDL
Depth of paving stones (assumed)
Area of paving stones

Paving stones UDL

Pedestrian section UDL

(184.05/144) x 150

(46.25/144) x 144

46.25 x 17

(786.25/144) x 135 =

46.25x 2.5 =

(115.63/144) x 144

46.25 |Ib/ft
0.021 [ton/ft
46.25 lin

17  |in
786.25 |sq.in
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Section Dead Loads Checker Date Mar=25
Road

Width supported by girder in

Depth of miscellaneous fill = 6.5 [in

Area of miscellaneous fill 46.25x6.5 = 300.63 |sq.in

Miscellanoues fill UDL (300.63/144) x 135 = 281.84 |Ib/ft
= 0.126 |ton/ft

Depth of concrete (assumed) =

Area of concrete 46.25x4.0 =

Concrete UDL (185.00/144) x 150

Depth of surfacing (assumed)
Area of surfacing 46.25 x 4.0

Surfacing UDL (185/144) x 144

Road section UDL

UDL at east end = 0.631 |ton/ft
UDL at west end = 0.717 |tonfft
irder 2

Girder 20 also partially supports the pedestrian area at the west end.

4

21"
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ncrete En men

Width of encasement
Depth of encasement

Area of encasement

Encasement UDL

Concrete 's|ab’

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

Asphalt laver

Area of asphalt layer

Asphalt layer UDL

Pedestrian area
Width supported by girder
Area of miscellaneous fill

Miscellaneous fill UDL

Area of slabs

Slab UDL

Pedestrain area UDL

(15.5 x 21.0) - 56.44

(269.06/144) x 150 =

(144/144) x 157.5

(15.5 x 1)+((13+15.25) x 0.75) =

(36.69/144) x 144 =

(17 x 31.5) + (15.25 x 12.25)

(722.31/144) x 135

(78.75/144) x 144 =

16 in

9 in
[44 ]sqin
15 Ib/ft
0.070 |ton/ft
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Road
Depth of surfacing = in
Area of surfacing 4x31.50 = sq.in

Surfacing UDL

Depth of concrete
Area of concrete

Concrete UDL

Miscellaneous fill area

Miscellaneous fill UDL

Total road UDL

UDL at east end
UDL at west end

Girder 21

(126/144) x 144

4 x 31.50

(126/144) x 150 =

(6.5 x 31.50) + (12.25 x 15.25) =

0.461 |ton/ft

0.645 |ton/ft

(391.56/144) x 135

This girder carries a small portion of the pedestrian area at the west end.

N
oN
I
|
I 7 |
| i = I
! ~ <3
b [k = |
[ | | .
mi-s
| |
| i .'-:l-c |
: ' e
- o
o~
o o
16" 16" 16 5"
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Section Dead Loads Checker Date Mar-25

ncrete En men

Width of encasement
Depth of encasement

Area of encasement

Encasement UDL

Concrete 's|ab’

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

Asphalt laver

Asphalt layer UDL

Pedestrian Area

Width supported by girder

Miscellaneous fill UDL

Area of slabs

Slab UDL

Pedestrain area UDL

(16.0 x 20.8) - 56.44

(275.56/144) x 150 =

(293/144) x 157.5

Area of asphalt layer 0.75 x (15.25+12.75+16+12.75+15.5) =

(54.19/144) x 144 =

Area of miscellaneous fill 29.25(15.25+15.5)+(17.5 x 17.5)

(1,205.69/144) x 135

(121.25/144) x 144 =
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Road
Depth of surfacing = in
Area of surfacing 4x48.50 = sq.in

Surfacing UDL

Depth of concrete
Area of concrete

Concrete UDL

Miscellaneous fill area

Miscellaneous fill UDL

Total road UDL

UDL at east end
UDL at west end

Girder 22

(194/144) x 144

4x48.50 =

(194/144) x 150 =

18.75(15.25+15.5)+(7 x 17.5) =

(699.06/144) x 135

0.861 |tonfft

0.950 |ton/ft

=
3u it
4

194.0 |lb/ft
0.087 [ton/ft

ton/ft

The length of girder that supports the pedestrian area is negligible and it will
therefore be assumed to carry the road for the full length.
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ner n men

14 |in
16.75 |in

Width of encasement
Depth of encasement

Area of encasement (14.0 x 16.8) - 42.50 =

Encasement UDL (192.00/144) x 150 =

Concrete 's|ab’

Width of slab suported by girder = 34.25 [in

Depth of slab = 9 in

Area of slab =

Slab UDL (308/144) x 157.5 = 37.15 |Ib/ft
= 0.151 |ton/ft

Asphalt laver

Area of asphalt layer 0.75x (155 +8.5+14+8.5+17) =

Asphalt layer UDL (47.63/144) x 144 = 47,63 |Ib/ft
= ( | |ton/ft

Surfacing

Width of surfacing suported by girder = 48.25 lin

Depth of surfacing = 4 in

Area of surfacing

Surfacing UDL (193/144) x 144.0 =

Concrete

Width of concrete suported by girder = 48.25 |in
Depth of concrete = 4 in

Area of concrete

Concrete UDL (193/144) x 150.0
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Miscellaneous Fill

Miscellaneous fill area

Miscellaneous fill UDL

Total UDL on Girder 22

Girder 23

Width of encasement
Depth of encasement

Area of encasement

Encasement UDL

Concrete 'sjab'

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

18.75(15.75 + 17) + (11 x 15.5) =

(784.56/144) x 135

(11.0 x 16.3) - 26.00

(152.75/144) x 150 =

(326/144) x 157.5 Ib/ft

ton/ft
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Asphalt |]ayer

Area of asphalt layer

Asphalt layer UDL

rfacin

Width of surfacing suported by girder
Depth of surfacing

Area of surfacing

Surfacing UDL

Concrete

Width of concrete suported by girder
Depth of concrete

Area of concrete

Concrete UDL

Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

Total UDL on Girder 23

0.75(17+7.25+12.5+7.25+17.75) =

(46.31/144) x 144 =

(189/144) x 144.0

(189/144) x 150.0

(782.08/144) x 135

18.47(17+17.75) + (11.22 x 12.5) =

Ib/ft

ton/ft
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Girder 24
The distance between girder 24 and 25 will be taken as the average
|
1 —
PiF ,,,,,,,,,,,,,,,,, -
1% ] |
s |
‘ = N |
~ ~
| < okt | ~F |
- @ 3 |
M o
qn
s =L 5
Amld
1 & |
oxl |
o |
183" 11" |6 %:J
Concrete encasement
Width of encasement = 11 in
Depth of encasement = 13.25 lin

Area of encasement

Encasement UDL

Concrete 'slab'

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

Asphalt layer

Area of asphalt layer

Asphalt layer UDL

(11.0x 13.3) = 22.50 =

(123.25/144) x 150

(225/144) x 157.5

(33.00/144) x 144

0.75(17.5+4.25+12.5+4,25+5.5) =

) |Ib/ft

ton/ft
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rfacin
Width of surfacing suported by girder = 36 |in
Depth of surfacing = 4 in
Area of surfacing =
Surfacing UDL (144/144) x 1440 =
Concrete

Width of concrete suported by girder
Depth of concrete

Area of concrete

Concrete UDL

Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

Total UDL on Girder 24

(144/144) x 150.0

(611.80/144) x 135

18.47(17.75+5.75) + (14.22 X 12.5) =
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irder 2
Fill depth at midspan taken
Width of encasement = 16.5 [in
Depth of encasement = 28 |in

Area of encasement

Encasement UDL

ner ' '

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

Asphalt layer

Area of asphalt layer

Asphalt layer UDL

(16.5 x 28.0) - 81.44

(380.56/144) x 150 =

(6.75/144) x 157.5

0.75(19.75+16.5) =

(27.19/144) x 144 =

Ib/ft
ton/ft
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rfacin
Width of surfacing suported by girder = 17.25 [in
Depth of surfacing = 4 in
Area of surfacing = sq.in
Surfacing UDL (69/144) x 144.0 = 6 Ib/ft
= 0.031 |ton/ft

Concrete

Width of concrete suported by girder
Depth of concrete

Area of concrete

Concrete UDL

Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

Total UDL on Girder 25

(184/144) x 150.0

19x6.5 =

(123.50/144) x 135
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irder 2

Section at midspan taken. Area of concrete between Girders 26 and 27 has been
estimated from historical information.

4"

1

1
Y )

i oy
|
181" ‘
g%’ —
| 128" T ‘

27§

L

144 |egr \Section to be
taken as
reinforced

Concrete 'slab’

Width of slab suported by girder = 6.25 |in
Depth of slab = 9 in
Area of slab = 56.25 |sq.in
Slab UDL (56/144) x 157.5 = 61.523 |Ib/ft
= 0.027 |ton/ft
Concrete Encasement
Area at top flange (18.5x5.5)-18.0 = 83.75 |sq.in
Area at bottom flange (145x2)-140 = 15.00 |sq.in
Area to left of web (27.875 x 7.1875) - 0.625(8 + 6.75) = 191.13 |sq.in
Area between web and 'slab’ (6.6875 x 7) - 0.625(4+3.375) = 42.20 |sq.in
Area to right of web (6.375 + 11.5)/2 x 12.9375 = 115.63 |sq.in
Area of encasement = 447.71 |sq.in
Encasement UDL (447.71/144) x 150 = 466,37 |Ib/ft
= 0.208 [ton/ft
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Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

rfacin

Width of surfacing suported by girder
Depth of surfacing

Area of surfacing

Surfacing UDL

Concrete

Width of concrete suported by girder
Depth of concrete

Area of concrete

Concrete UDL

Total UDL on Girder 26

(162.21/144) x 135

(83/144) x 144.0

(83/144) x 150.0

Ib/ft
ton/ft




vacobs CALCULATION SHEET

Office York Office Page No. 40 Calc No. | 0451956
Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment
Section Dead Loads Checker Date Mar=25
Girders 27 and 29
[¥p) I's ‘ T
N 5 142" |
1 ﬁ';l i)
EW It]l 2 %"
n
4 A 11 %u

F
| N
E %II 14" 1 1 7"
Concrete Encasement
Area at bottom flange 14x1= 14.00 [sq.in
Area to right of web (6.6875 x 27.875) - 0.625(8+6.75) = 177.2 |sq.in
Area between web and 'slab’ (6.6875 x 7) - 0.625(4+3.375) = 42,20 |sq.in
Area to left of web (6.375 + 11.5)/2 x 12.9375 = 115.63 |sq.in
Area of encasement = [329.03]sq.in
Encasement UDL (349.03/144) x 150 = 363.57 |Ib/t
= 0.162 |ton/ft

Concrete 'slab'’
Width of slab suported by girder = 18.125 |in
Depth of slab = 9 in
Area of slab = [J6313]sq.in
Slab UDL (163/144) x 157.5 178.42 |Ib/ft

0.080 [ton/ft
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Section Dead Loads Checker Date Mar=25
rfacin
Width of surfacing suported by girder = 32.125 |in
Depth of surfacing = 4 in

Area of surfacing

Surfacing UDL

Concrete

(129/144) x 144.0

Width of concrete suported by girder

Depth of concrete

Area of concrete above top flange

Total area of concrete

Concrete UDL

Asphalt layer

Area of asphalt layer

Asphalt layer UDL

Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

Total UDL on Girder 27

(252/144) x 150.0

0.75(2.6875 + 21.875 + 11.875)

(27.33/144) x 144

(405.57/144) x 135

Ib/ft
ton/ft

Ib/ft
ton/ft
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irder 2
3 ~
T T= 74 7]
. [T (aal
| E= T
| ! |
| \
Concrete encasement
Width of encasement = 16 |in
Depth of encasement = 29.5 |in
Area of encasement (16.0x 29.5)-62.06 = [ 409.94 |sq.in
Encasement UDL (409.94/144) x 150 = 427.02 |Ib/t
= 0.191 |ton/ft
Concrete 'slab’
Width of slab suported by girder = 21.75 lin
Depth of slab = 9 in
Area of slab = [[195.75 |sqin
Slab UDL (196/144)x 157.5 = [ 2141 |Ib/ft
= 0.096 |ton/ft
Asphalt laver
Area of asphalt layer 0.75(10.125+20.5+17.5+20.5+10.125) = [ 59.06 |sq.in
Asphalt layer UDL (59.06/144) x 144 59.06 |Ib/ft

0.026

ton/ft
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Assessment Calcs by Date Mar-25
Section Dead Loads Checker Date Mar=25

Miscellaneous Fill

Miscellaneous fill area 2x10.125 x 21.875 =

Miscellaneous fill UDL (442.97/144) x 135 = 4153 |Ib/ft
= 0.185 [ton/ft

rfacin

Width of surfacing suported by girder = 37.75 |in

Depth of surfacing = < in

Area of surfacing = sq.in

Surfacing UDL (151/144) x 144.0 = 151 |Ib/ft
= 0.067 [ton/ft

Concrete

Width of concrete suported by girder = 37.75 lin

Depth of concrete = 4 in

Area of concrete above top flange

Total area of concrete

Concrete UDL (317/144) x 150.0

Total UDL on Girder 28




-
vacobs CALCULATION SHEET
Office York Office Page No. 44 Calc No. | 0451956
ok Mo. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by ] pate | Mar2s
ssessment
Section Dead Loads Checker Date Mar=25

N

21g"

ol |
=

Area at bottom flange
Area to right of web
Area between web and 'slab’ (6.6875 x 7) - 0.625(4+3.375)

Area to left of web
Area of encasement

Encasement UDL

Concrete 'slab'

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

Asphalt layer

Area of asphalt layer

Asphalt layer UDL

14 x 1

(6.375 + 11.5)/2 x 12.9375

(349.03/144) x 150

(132/144) x 157.5

(24.70/144) x 144

(6.6875 x 27.875) - 0.625(8+6.75) =

0.75(2.6875 + 21.875 + 8.375) =

131.63

143.96

0.064
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Assessment Calcs by Date Mar-25
Section Dead Loads Checker Date Mar=25

Miscellaneous Fill

Miscellaneous fill area

Miscellaneous fill UDL (329.00/144) x 135 =

rfacin
Width of surfacing suported by girder = 28.625 [in
Depth of surfacing = < in

Area of surfacing

Surfacing UDL (115/144) x 144.0 = 114.5 |Ib/ft
= 0.051 [ton/ft

Concrete

Width of concrete suported by girder = 28.625 [in

Depth of concrete = 4 in

Area of concrete above top flange

Total area of concrete

Concrete UDL (225/144) x 150.0

Total UDL on Girder 30
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Section Dead Loads Checker Date Mar=25

irder 31
Girders 32, 33 and 34 bear onto Girder 31 at an angle.

The UDL on Girder 31 will be estimated using the following:

ﬁiI\T T o =q‘ T
™ | q‘ \D' |
I's D I
e |
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\ = . \
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!

o
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r

Width of encasement = 17 [in
Depth of encasement = 28 |in
Area of encasement (17.0 x 28.0)-81.44 = sq.in
Encasement UDL (394.56/144) x 150 = 411 |Ib/ft
= 0.183 [ton/ft
Concrete 'slab’
Width of slab suported by girder = 18.63 lin
Depth of slab = 9 in

Area of slab

Slab UDL (168/144) x 157.5
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Asphalt |]ayer

Area of asphalt layer

Asphalt layer UDL

Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL remainder

Surfacing

Width of surfacing suported by girder
Depth of surfacing

Area of surfacing

Surfacing UDL

Concrete

Width of concrete suported by girder
Depth of concrete

Area of concrete above top flange
Area of concrete

Concrete UDL

Total UDL

(433.48/144) x 135

(139.50/144) x 144.0

(265.65/144) x 150.0
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irder 32
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Concrete encasement
Width of encasement = 11 lin
Depth of encasement = 16.5 [in

Area of encasement

Encasement UDL

Concrete 'slab’

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

Asphalt laver

Area of asphalt layer

Asphalt layer UDL

Miscellaneous Fill

Miscellaneous fill area

(1.0 x 16.5) - 26.00

(155.50/144) x 150 =

(266.63/144) x 157.5

(41.72/144) x 144

98 |Ib/ft
ton/ft
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Section Dead Loads Checker I Date Mar=25
Miscellaneous fill UDL (947.88/144) x 135 = Ib/ft
= ton/ft
rfacin
Width of surfacing suported by girder = 40.625 |in
Depth of surfacing = 4 in

Area of surfacing

Surfacing UDL

Concrete

Width of concrete suported by girder
Depth of concrete

Area of concrete

Concrete UDL

Total UDL on Girder 32

(163/144) x 144.0

(162.50/144) x 150.0
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Girder 33
The east end of the girder supports footway but the additional dead load will be
negligible and therefore the deck makeup of the carriageway will be used.
I =_¢ T
- f
. |
| 3 |
| z I
- ~ |
| i |
[ 2 - 1
| r = l |
I CENEN I T S VRS J = e _.‘
= : I
|
| 19%.. 14" 18%" '
Concrete encasement
Width of encasement = 14 |in
Depth of encasement = 17 |in

Area of encasement

Encasement UDL

ner

Width of slab suported by girder
Depth of slab

Area of slab

Slab UDL

Asphalt laver

Area of asphalt layer

Asphalt layer UDL

(14.0 x 17.0) - 42.50

(195.50/144) x 150

(337.50/144) x 157.5

(50.63/144) x 144

n

[Tz Tsain

O

203.65

0.091

Ib/ft
ton/ft
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Assessment Calcs by Date Mar-25
Section Dead Loads Checker Date Mar=25

Miscellaneous Fill

Miscellaneous fill area

Miscellaneous fill UDL (1,196.46/144) x 135 = 1121.7 |Ib/ft
= 0.501 |ton/ft
rfacin
Width of surfacing suported by girder = 51.5 |in
Depth of surfacing = < in

Area of surfacing

Surfacing UDL (206/144) x 1440 = Ib/ft
= ton/ft

Concrete

Width of concrete suported by girder = 51.5 |in

Depth of concrete = in

Area of concrete

Concrete UDL (206.00/144) x 150.0

nn
N

A
g
=4

Total UDL on Girder 33
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irder 34
Girder 34 partially supports the carriageway and the footway to the south.
It will be assumed the west half of the girder supports road and the east half
supports footway.
The cross section below shows the girder at midspan.
1
7 e
e ’ ‘
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| 3 e 2 !
| < w| |
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| |
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| |
| 183 16" 15 3
ncr n men
Width of encasement = 16 |in
Depth of encasement = 21 |in
Area of encasement (16.0 x 21.0) - 56.44 =
Encasement UDL (279.56/144) x 150 = 291,21 |Ib/ft
= 0.130 |ton/ft
Concrete 'slab’
Width of slab suported by girder = 33.875 [in
Depth of slab = 9 in

Area of slab

Slab UDL

(304.88/144) x 157.5

_|Ib/ft

ton/ft
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Asphalt |]ayer
Area of asphalt layer =
Asphalt layer UDL (55.41/144) x 144

Carriageway Area
Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

Concrete

Width of concrete suported by girder
Depth of concrete

Area of concrete

Concrete UDL

Surfacing

Width of surfacing suported by girder
Depth of surfacing

Area of surfacing

Surfacing UDL

Footway Area

Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

(1,068.80/144) x 135

(199.50/144) x 150.0

(200/144) x 144.0

(1,559.57/144) x 135

Ib/ft
ton/ft
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ner b
Width of concrete suported by girder = 49,875 |in
Depth of concrete = 2.5 lin
Area of concrete = [124.69 ]sq.in
Concrete UDL (124.69/144) x 150.0 = 129.88 |Ib/ft
= 0.058 |ton/ft
UDL on Girder 34 under carriageway = ton/ft
UDL on Girder 34 under footway = ton/ft
Girder 35
Girder 35 partially supports the carriageway and the footway to the south.
It will be assumed the west half of the girder supports road and the east half
supports footway.
The cross section below shows the girder at midspan.
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Concrete encasement
Width of encasement = 15.5 [in
Depth of encasement = 21 |in

Area of encasement

Encasement UDL

(15.5x 21.0) - 56.44

(269.06/144) x 150 =

280.27
0.125
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Concrete 's|ab’
Width of slab suported by girder = 15.75 [in
Depth of slab = 9 in

Area of slab

Slab UDL (141.75/144) x 157.5

Asphalt Jayer

Area of asphalt layer

31.88 |Ib/ft
0.014 |ton/ft

Asphalt layer UDL (31.88/144) x 144

Carriageway Area

Miscellaneous Fill

Miscellaneous fill area

Miscellaneous fill UDL (606.25/144) x 135 =

Concrete

Width of concrete suported by girder = 31.25 [lin
Depth of concrete = 4 in

Area of concrete

Concrete UDL (125.00/144) x 150.0 =

Surfacing

Width of surfacing suported by girder = 31.25 lin
Depth of surfacing = 4 in

Area of surfacing

Surfacing UDL (125/144) x 144.0
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Assessment
Section Dead Loads Checker Date Mar=25
Footway Area

Miscellaneous Fill
Miscellaneous fill area

Miscellaneous fill UDL

Concrete slabs

Width of concrete suported by girder
Depth of concrete

Area of concrete

Concrete UDL

UDL on Girder 35 under carriageway

UDL on Girder 35 under footway

(913.75/144) x 135

(78.13/144) x 150.0

31.25

2.5
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Dead Load Effects

The maximum bending moment and shear force in a beam with a UDL are given by:

12
Maximum Bending Moment Mpax = WT
wl
Maximum Shear Force Vinax = -
Girder 8
MDL =
N N VDL =
)
L = 26.083 |ft
Girder 19

The girder partially supports the pedestrian area to the north therefore assume

the following:
0.717ton/ft | 0.631ton/ft |
N
wil™ 45
L = [26.083]ft
RE 0.717 x 13.042 x 6.521)+(0.631 x 13.042 x 19.563)) / 26.083

8.50 |ton

RW

ton

Mmax
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Section Dead Load Effects Checker Date Mar=25
irder 2
The girder partially supports the pedestrian are to the north therefore assume
the following:
0.645 ton/ft | 0.461 ton/ft For west end UDL| 10.583 |ft
\ \ For east end UDL | 15.833 |[ft
W € E
L = ft
RE = 0645x10583x5292)+(0461x15833x18500))/26417
= 5.48  [ton
Rw = (0.645 x 10.583) + (0.461 x 15.833) - 6.48
= ton
Maximum moment occurs from the east end
Mmax =
Mmidspan = ton.ft
Girder 21
The girder partially supports the pedestrian are to the north therefore assume
the following:
0.950 ton/ft | 0.861 ton/ft For west end UDL| 4.581 |ft
\ N For east end UDL| 18.947 |ft
W € E
L = 23.528 |ft
RE

0.950 x 4.581 x 2.291) + (0.861 x 18.947 x 14.054)) / 23.528
ton

Rw = 0.950 x 4.581) + (0.861 x 18.947) -10.16

= ton
Maximum moment occurs 11.8 from the east end
Mmax

Mmidspan =
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MDL

4 VDL

MDL

4 VDL

MDL

Girder 22
DLUDL = ton/ft
L = [z
Girder 23
DLUDL =
N
L = [Teri
Girder 24
DLUDL =
L = [ 5861 |ft
Girder 25

Imposed loads due to UDL

4 VDL

MUDL

)\ VUDL

L =

K

il

n
P

n
—
o
=]

n

~
—
o
3

Consider the following arrangement for the imposed dead loads from girders 21, 22,

23 and 24

[10.16 | |

7.34 |

| 461 |

1.78 |

m

2.750 |ft | 7.257 |ft | 7.257 |ft | 7.194 |ft | 6.458 |t TW
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Section Dead Load Effects Checker Date Mar-25

Imposed loads due to girders

RW

RE

Mmax

13.713 |from the east end

The girder will also be checked at the curtailment points of the additional plates

The additional plates are 18' - 8" and 12' - 0" long, the plates therefore curtail
6.125 ft and 9.458 ft from each support

Shearat 6.125 ft

Moment
5 ton.ft

Shearat 9.458 ft

ton

Moment

24, 34 10.16 - (0.499 x 6.125)

2434 10.16 - (0.499 x 9.46)

10545+(((11 13 +9.46) / 2) x 3.333)

(from E end)

(from E end)

10.16 x 2.750)+(7.34 x 10.007)+(4.61 x 17.265)+(1.78 x 24.459)) / 30.917
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irder 2|

DLUDL = [ 0.495 Jton/ft

MDL = [[55.75 Jton.ft

1\( 4 VDL = | 7.69 |ton
L = [31.083]tt

Girder 26 will also be checked at the locations of the cut outs and curtailment points
of the additional plates, see sketch below.

60" | | L 84 1" N
70z Ettective Span 373" 132

Shearat[ _5.00 |ft = 7.69 -(0.495 x 5.00) (60")
o ton
Moment = 7.69 +5.21) / 2) x 5.00
= ton.ft
Shearat[ 590 |ft = 7.69 - (0.495 x 5.90) (70.75")
= ton
Moment = ((7.69 +4.77) / 2) x 5.90
= ton.ft
Shearat[ 7.02 |ft = 7.69-(0.495x 7.02) (84.25")
= ton
Moment = 7.69 +4.22) /2) x 7.02
= ton.ft
Shearat[ 11.08 |ft = 7.69-(0.495x 11.08) (133"
= ton
Moment 7.69 +2.21)/2) x 11.08

ton.ft
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Girders 27 and 29
DLUDL = ton/ft MDL =
T< 4 VDL =
L = 31.083 |ft
Shear at =  11.10-(0.714 x 5.00) (60")
= /.53 |ton
Moment = 1110+753)I2)x500
= ton.ft
Shear at = 11, 10 0.714 x 5.90) (70.75")
= 6.89 |ton
Moment = 1110+689)I2)x590
= ton.ft
Shear at = 11.10-(0.714 x 7.02) (84.25")
= ton
Moment = 1110+608)/2)x702
= ton.ft
Shearat[ 11.08 |t = 11. 10 - (0.714 x 11.08) (133"
= ton
Moment =
Girder 30
DL UDL = MDL =
& N VDL =
L = 31.083 |ft
Shear at (60"

10.05 - (0.646 x 5.00)
5.52_]ton
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Section Dead Load Effects Checker Date Mar=25
Moment = 10.05 + 6.82) / 2) x 5.00
= ton.ft
Shearat[ 590 |ft = 10.05-(0.646 x 5.90) (70.75")
Moment 10.05 + 6.24) / 2) x 5.90
‘ ton.ft
Shear at = (84.25")
Moment = 5.51)/2) x7.02
= 24.0 ton.ft
Shearat[ 11.08 |ft = 10.05-(0.646 x 11.08) (133"
= 2.88 Jton
Moment =
Girder 28
DLUDL = MDL =
\, 4 VDL =

AN i

The girder will also be checked at the curtailment point which is 6.333 |ft

from each end

Mx 5 +7.47)/2) x 6.333

ton.ft

12.6
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Section Dead Load Effects Checker Date Mar-25
irder 32
DLUDL = ton/ft MDL =
T< 4 VDL = | 4.00 [ton
L = 9.868 |ft
Girder 33
DLUDL = MDL =
N 4 VDL =
L = 16.701 |ft
Girder 34
The girder partially supports the pedestrian area to the south therefore assume
the following:
1.110 ton/ft | 1.029 ton/ft | Foreastend UDL| 7.111 |ft
N For west end UDL| 16.417 |ft
El” w
L = | 23528 |ft
RW

RE

Mmax

Maximum moment occurs

0.5 x

12.19 x 11.849

2.22 |ton.ft

non
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MDL =

% 4 VDL

L = 30.917 |ft
Consider the following arrangement for the imposed dead loads from girders 32, 33
and 34
| 400 | | 868 | | 12.19 |
ET | 14.591 |ft | 7.257 |ft | 7.257 |ft | 1.812 |it Tw

Imposed loads due to girders

RW

RE

4.00 + 8.68 + 12.19-19.49
5.37 |ton

Maximum moment occurs

Mmax

5.37 x 14.591) + (1.37 x 7.257)
88.33

Combined imposed loads

RW = 31.80 [ton
67 |ton

RE = 17.67

4.00 x 14.591) + (8.68 x 21.848) + (12.19 x 29.105)) / 30.917

The girder will also be checked at the curtailment points of the additional plates
The additional plates are 18' - 8" and 12' - 0" long, the plates therefore curtail
6.125 ft and 9.458 ft from each support

Shearat 6.125 ft =

31.80 -12.19 -4.87
14.7

(west end)
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Assessment

Calcs by

Date

Mar-25

Section

Dead Load Effects

Moment

ton.ft

Shearat 9.458 ft

1767 7.53

Checker

(east end)

Date

31.80 + 30.35) /2) x 1.812) + ((18.16 + 14.73) /2) x4.313)

The girder partially supports the pedestrian area to the south therefore assume

Moment = 1767+1015)/2)x9458
= 131.55 [ton.ft

Girder 35

the following:

0.723ton/ft |  0.672 ton/ft
N \
El” w

L = 26.417 |ft

RW

RE
ton

Mmax

For east end UDL
For west end UDL
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13.208

13.208

0.723 x 13.208 x 6.604) + (0.672 x 13.208 x 19.813)) / 26.417

Mar=25
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ssessment
Section Live Loads Checker Date Mar=25
Live Loads
4 axle vehicle w ton
Axle 0.33W 0.167W
Axle Load (ton) 8 4
Wheel Load (ton) 4 2
Factored Load (ton) 5 2.5
2 axle vehicle W = [13_]ton
Axle 0.7W 0.3W
Axle Load (ton) 9 4
Wheel Load (ton) 4.5 2
Factored Load (ton) 5.625 2.5

Girder 19

Consider the following arrangement for imposing the worst case bending at midspan
The wheel load between girders 18 and 19 will be distributed by simple statics.

A = 0.33W axle
e : = = 0.167W axle
Edge of kerb ) gv »
Girder midspan-_ “\ & G
19
s~ 20
45 S

‘?»‘

“\Limit of wheel load positions

Impact will be applied on the wheel acting directly on girder 19

Girder 19 will carry 57%

26.083 [ft
Moment due to dead loads at [ 16.125 |ft [ 5576 Jton.ft

Maximum moment due to dead loads occurs | 12.649 |ft from the west end

of the second wheel load

L

RE = ((5x16.125) + (2.27 x 19.875)) / 26.083
= ton
RW= | 245 Jton
Mmax M@12.649 2.45x 12.649

245x16 125
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Calcs by

Section Live Loads

Date Mar-25
Date Mar=25

Checker

The following has been included as a check as the worst possible arrangement
of a vehicle on the girder. With the bus stop at the east edge of the deck, there is
a possiblilty of vehicles pulling around a stopped bus.

L

RE = ((5x16.125) + (4 x 20.625)) / 26.083
= ton
RW= 5+4-6.25
= 2z e
Mmax = 2.75x16.125
= ton.ft
M@12.649 2.75 x 12.649

277 Jtonst

P hs
L

e 19

| 1 » & s
| 20

P 7
/x; e o ©
/ 2
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BE4 ClI. 201

A check will also be done using twin 9 ton axles at 4ft spacing

-

77 e 1

| A 19

| \ 20
70.15" w

RE = 4.5 x 1.25 x 16.125) + (2.77 x 18.888)) / 26.083

= [548 ]ton
RW = 5.63+2.77 -5.48

- [ZoJton
Mmax = 2.91x16.125

- [ Jont
M@12.649 = 2.91x12.649
= ton.ft

Checking for a vehicle running parallel to the girder:

RE = (5.63 x 16.125) + (4.5 x 20.125)) / 26.083
= |_6.95 |ton
RW =
= [ 312 Jton
Mmax = 3.18x16.125
- [z Jiont
3.18 x 12.649

=<
®
p
b4
©
non

ton.ft
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Girder 20
It will be assumed that a wheel load can act directly on the midspan of the girder
BE4 Cl 201 Twin 9 ton axles at 4' spacing impose greater moment than vehicle train in Fig 1(b)
| 0T o
O g -
I i I s s fio
[ T i |20
é_a’/ \\ /\25
e
’ o~
L = 26.417 |ft
| 202 | | 563 |
A4 \ 4
WT | 9.875 |t | 3.333 |ft 13.208 |ft TE
RE = 2.02 x 9.875) + (5.6 x 13.208)) / 26.417
= |_3.57 |ton
RW 2.02 + 5.6 - 3.57

ton

Maximum moment occurs at midspan

Mmax 4.07 x 9.875) + (2.06 x 3.333)
ton.ft

Consider the following arrangement for imposing the worst case shear

7 i P8
> 4 -
<l >
o - e
// P /,/
el //= (
o7 /// Lf!
o \

[202 ] [ 563 |

wl [zl [ e

RE 2.02 x 23.083) + (5.6 x 26.417)) / 26.417
ton
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Section Live Loads Checker Date Mar=25

As for girder 19 the following has been included as a check for the worst possible
loading case for bending

- 19
®—0 20
T 4ge \25

///’ B /// ////

s //// //
P P /21
L @ @) // ///
L = [T
| 563 | | 450 |
\ 4
WT | 13.208 |ft | 4.000 [ft | 9.208 |ft TE
RE

563x 13.208) + (4.5 x 17.208)) / 26.417
[ 5.74 ton




-
vacobs CALCULATION SHEET
Office York Office Page No. 72 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-26
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Girder 21
Consider the following arrangement for imposing the worst case bending moment.
BE4 Cl 201 A twin 9 ton axle at 4' spacing imposes greater moment than vehicle train in Fig 1(b)

iy P
21| A s
22 7
P /', ? Q“
23 f@
L = |[23.528 |t
| 202 | | 500 |
2 \ 2
WT | 8.431 |t | 3.333 |ft 11.764 |ft TE

RE = 2.02 x 8.431) + (5.0 x 11.764)) / 23.528
= ton
RW = 2.02 +5.0-3.22
= ton
Maximum moment occurs at midspan
Mmax = 3.22x11.764
= 37.91 |ton.ft

For the maximum imposed shear, consider the following arrangement

A - _]20
/"/ \/\2 5

[ 142 | [ 563 |

le

e (550 I

RE 1.42 x 15.819) + (5.63 x 22.319)) / 23.528
ton
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Girder 22
Consider the following arrangement for maximum imposed bending moment
o
22 4 =
g .
230> i ’g
L = 17.528 |ft
| 202 | | 563 |
A4 \ 4

WT | 5.431 |t | 3.333 |ft

]

le

RE = 2.02 x 5.431) + (5.63 x 8.764)) / 17.528

= ton
RW = 2.02 +5.63 - 3.44

= ton
Maximum moment occurs at midspan
Mmax = 3.44 x8.764

= ton.ft
Consider the following arrangement for maximum imposed shear
21| A =
22] %
230
[ 158 | | 563 |
y
WT [ 9.819 |ft | 6.500 |ft TE

RE

1.58 x 9.819) + (5.63 x 16.319)) / 17.528
ton
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irder 2

Consider the following arrangement for maximum imposed bending moment

3.24 x 5.806
18.82

Te

[5a ]t

22| 7 ot
g v e
/inl~”" 40" W e
230N e o A
v’ —§ . f,/"":j/’ i
24 “—/; <~ »
G
L = 11.611 |ft
[ 202 | [ 563 |
\4 \ 4
WT | 2.472 |#t [ 3.333 |ft
RE = 2.02 x 2.472) + (5.63 x 5.806)) / 11.611
= 3.24 |ton
RW = 2.02+5.63-3.24
= [240 ]ton
Maximum moment occurs at midspan
Mmax

A .
2o & == X
’/// [7 78" P
237X &C?:/
7 © R g™
/,@'///’
24 oz 0 ol
1.58 5.63
y
WT 3.903 |ft [ 6.500 |ft TE
RE

1.58 x 3.903) + (5.63 x 10.403)) / 11.611
ton
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Girder 24

Consider the following arrangement for maximum imposed bending moment

23[

s

24

-
1]

Maximum moment occurs at midspan
Mmax 2.81 x 2.931
8.24

For maximum imposed shear

Te

[Zoi I

ol

RE

[4.653 It

5.63 x 4.653) / 5.861
7 |ton

le
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irder 2

Consider the following arrangement for maximum imposed bending

N o
@ -
' e
N 7
[ g : el |20
8 f_a- "90-161'... P ~\25
N/ 7t 5
2—=— """ = e
7 & 137.68"
- P
231 -— /3/
- //‘/-‘,/’z\
‘._ ,/’/,/93/)}
2 r—
“// ///// /2}9 e
///9,/ 5
e
Girder 22 imposed load
RE = 4.00 x 6.054) + (2.76 x 9.506)) / 17.528
= |_2.88 |ton
Girder 21 imposed load
RE = 2.24 x 9.754) + (1.04 x 16.014)) / 23.528
= [_164 [ton
L = 30.917 [ft
[200 ] [ 400 | 500 | 288 | [ 2.00 | 2.00 | 1.64 |
‘14 4 \1' v 4 y
1
W[ 0.958 ] 10.000 | 4.500 | 1.806 | 5.694 | [ 4.500 | 0.708 | 2.750 |E

RE

+(1.64x28.17))/30.92
ton

Rw= | 917 |ton

Maximum moment occurs [ 15.45¢ |ft from the west end

9.17 x 0.958) + (7.17 x 10.0) + (3.17 x 4.5)
ton.ft

Mmax

((2x0.96)+(4x10.96)+(5x15.46)+(2.88x17.26)+(2x22.96)+(2X27.46)

(midspan)
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The girder is also to be checked at the curtailment points of the additional plates
6.125 ft from east end

To impose the worst case loading, assume opposite direction of travel.

-

—~
\
\

= |20

| < o-—u

A7 mremer X
2= &

";o 7T~ N643T"
A 91.69™,
LW

Girder 21 imposed load

RE 1.33 x 17.803) + (4.0 x 14.049))/23.528
ton

Girder 22 imposed load

RE 2.00 x 7.587) + (0.92 x 3.830)) / 17.528
ton

Girder 23 imposed loads

RE 1.08 x 3.970) / 11.611
ton
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L = 30.917 |ft
| 2.00 | 2.00 | 0.37 | | 400 [ 1.07 | 500 | 3.39 |
v A v
W| 8.292 | 4.500 | 0.860 | 6.640 | | 0618 | 3.882 | 3.375 | 2.750 |E
RE = ((2x8.29)+(2x12.79)+(0.37x13.65)+(4x20.29)+(1.07x20.91)+(5x24.79)
+(3.39x28.17))/30.92
= [ 11.98 Jton
RW= | 585 |ton
Moment at 6.125 ft = 11.98 x 2.750) + (8.58 x 3.375)
= [ 671.89 |ton.ft
Shear at 6.125 ft = 11.98-3.39
= [258 Jton
9.458 ft from the east end
i 'f’:’;/’/
I A | |20
(sg g 0 25
2 // 5 -~ ‘[ - 105'2" F
21| _— s '
7 A, S, S o
1[ . 2 152.68" #
7 80" \
2302 — s )
) o
% e
P, | —
P
o e >’\V
NV e

As a conservative assessment it will be assumed that girder 21 will carry 100% of the
wheel from axle 3 and girder 22 will carry 100% of the wheel from axle 2

Girder 21 imposed load

RE

ton

.0 x 14.761) / 23.528

5
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Girder 22 imposed load
RE = 2.0 x 8.558) + (1.24 x 4.804)) / 17.528
= [1.32 |ton
Girder 23 imposed load
RE = 0.76 x 4.944) / 11.611
= [ 0.32 [ton
| 2.00 | 032 [ 2.00 | | 1.32 | 500 [ 400 | 3.14 |
v v v

w[ 9522 | 4.193 | 0.307 | 6.951 ]

RE

RW = [553 Jton
Moment at 9.458 ft

Shear at 9.458 ft

12.25 x 2.750) + (9.11 x 2.208) + (5.11 x 4.500)
ton.ft

12.25 - 3.14 - 4.00
ton

Consider the following arrangement for imposing the worst case shear

-

| 0.485 | 4.500 | 2.208 | 2.750 |E

((2.00%9.522)+(0.32x13.715)+(2.00x14.022)+(1.32x20.973)+(5.00x21.458)
+(4.00%25.958)+(3.14x28.167))/30.917
ton
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Girder 21 imposed load

RE 2.0 x 12.644)+(0.62 x 8.886)) / 23.528
ton

Girder 22 imposed load
RE = (1.38 x 8.944) / 17.528
0.70 [ton

200 [ 200 ] [o070 ] [400 | 131 | [ 5.00 |

A4 l A 4 A4

WT | 14417 [ 4500 | 2.056 | [ 5444 | | 1.750 | | 2.750 |E

RE
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Girders 26, 27, 29 and 30
These girders will be assumed to carry a single row of wheel as a conservative
assessment with no distribution of the loads.
Girders 26, 27, 29 and 30 all have the same effective span.
Consider the following arrangement for imposing the worst case bending
2 |ton 2 |ton 5 |ton 4 |ton [2 Tlton
[ 3.542 [tt 4.5 |t 7.5 |ft 4.5 |t 10 |t 1.042 ft
v v v v v
Wl le
L = 31.083 |ft
RE = 42)+(2 x 8.042)+(5 x 15.542)+(4 x 20.042)+(2 x 30.042)) / 31.083
RW= 2+2+5+4+2-7.76
Mmax = (7.24 x 3.542) + (5.24 x 4.5)+(3.24 x 7.5)
= 73.56 |ton.ft
The girders will also be checked at 5.00 ft 5.896 ft 7.021 ft and
11.083 ft from the supports
Consider the following arrangement for bending at 5.00 ft
| 2 |ton 2 |ton 4 |ton 5 |ton
[ 9.583 |ft 4.5 |t 7.5 |t 4.5 |ft 5 |t
v v v \ 4
ol le
L = 31.083 |ft
RE = (2(9.583 + 14.083) + (4 x 21.583) + (5 x 26.083)) / 31.083
= 8.50 [ton
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Consider the following arrangement for bendingat  5.896 ft

| 2 |ton 2 |ton 4 |ton 5 |ton

| 8.688 [ft 45 |ft 7.5 |ft 4.5 |ft 5.896 |ft
v A 4 v v
Wl Te
L = 31.083 |ft
RE = (2(8.688 + 13.188) + (4 x 20.688) + (5 x 25.188)) / 31.083
= 8.12 |ton
Moment

Consider the following arrangement for bendingat  7.021 ft

[ 2 Jton 2 |ton 4  |ton 5 |ton

[ 7.563 |ft 4.5 |ft 7.5 |ft 4.5 |t 7.021 |ft
\ 4 \ 4 v \ 4
Wl le
L = [B1.083]f
RE = (2(7.563 + 12.063) + (4 x 19.563) + (5 x 24.063)) / 31.083
Moment

Consider the following arrangement for bending at  11.083 ft

| 2 |ton 2 |ton 5 |ton 4 |ton

| 8.000 [ft 4.5 |ft 7.5 |ft 4.5 |ft 6.583 |ft
\ 4 \ 4 v \
w Te
L = 31.083 |ft
RE = 2(8.000 + 12.500) + (5 x 20.000) + (4 x 24.500)) / 31.083
= /.69 |ton

Moment = (7.69 x 6.583) + (3.69 x 4.5)

ton.ft

6
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Consider the following arrangement for imposing the worst case shear
The east end will be checked as it is assumed this is the shallower end.
4 |ton | 2 Jton 2 |ton 4 |ton|] 5 Jton
[ 4.583 |ft 10 |t 45 |ft l/ 7.5 |ft 45 |t
v \ 4 7 v
/
WT E
L = 31.083 |ft
RE = (4(4.583 + 26.583) + 2(14.583 + 19.083) + (5 x 31.083)) / 31.083
= ton
Girder 28
Girder 28 will also be assumed to carry a single line of wheel loads.
Consider the following arrangement for the worst case bending.
2 |ton 2 |ton 5 |ton 4 |ton [2 TJton
| 3.458 |[ft 45 |ft 7.5 |t 4.5 |ft 10 |t 0.958 |ft
v v v v v
ol le
L = 30.917 |ft
RE = 2 X 3.458)+(2 x 7.958)+(5 x 15.458)+(4 x 19.958)+(2 x 29.958)) / 30.917
- ton
RW= 2+2+5+4+2-7.76
= 7.24|ton
Mmax

7.24 x 3.458) + (5.24 x 4.5)+(3.24 x 7.5)
72.94 |ton.ft

Girder 28 is to be checked at the curtailment point

6.333 ft

from the supports
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Consider the following arrangement for imposing the worst case bending.
| 2 |ton 2 |ton 4 |ton 5 |ton
[ 8.083 |ft 45 |t 7.5 |t 45 |ft | 6.333 |ft
v A 4 v v
WT L = ]30917 |ft TE
RE = (2(8.083 + 12.583) + (4 x 20.083) + (5 x 24.583)) / 30.917
= [797 Jton
Moment =
= ton.ft
Consider the following arrangement for imposing the worst case shear
4 |ton | 2 Jton 2 |ton 4 |ton|] 5 Jton
[ 4.417 |t 10 |t 45 |ft 7.5 |ft 4.5 |ft
v \ 4 \ 4 \ 4 W
/
WT E
L = ]30.917 |ft
RE

4(4.417 + 26.417) + 2(14.417 + 18.917) + (5 x 30.917)) / 30.917
[ 11,15 ]ton
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irder 31

Checker

Date

Mar=25

Girder 31 will be checked at the same locations as girder 25. The vehicle train will be
assumed to run parallel to girder 31 for the worst case loading.
Consider the following arrangement for imposing the worst case bending at midspan

Girder 32 imposed load
RW = (2.80 x 3.667)/9.868

= [ 104 Jton

Girder 33 imposed load

RW = ((2.80 x 18.658) + (3.40 x 22.417)) / 30.917
= ton

Girder 34 imposed load

RW = ((1.30 x 15.230) + (1.60 x 8.970)) / 23.528
= ton

-
1]

(0017 ]t

[145 T 2.00 | 2.00 | 4.16 | 5.00 |

1.04 | 400 | 2.00 |

\ 4 A4

A

/

\ 4

\

y

y

wl 1.812 | 1.646 | 4.500 | 1.111 | 6.390 | 0.867 | 3.633 ] 10.000 | 0.958 |E
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100.67 |ton.ft

Mmax =

6.125 ft from west end
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Section Live Loads Checker Date Mar-25
Maximum moment occurs ft from the westend  (midspan)

The girder is also to be checked at the curtailment points of the additional plates

To impose worst case loading assume opposite direction of travel.

Girder 32 imposed load
RW = 1.34 x 1.443) / 9.868

= [ 020 Jton

Girder 33 imposed load

Girder 34 imposed load

RW = ((0.66 x 2.218) + (2.00 x 5.976)) / 16.701
= ton

RW = ((4.00 x 13.003) + (1.98 x 16.759)) / 23.528
= [ 362 Jton
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[ 362 ] 500 [ 080 T 400 J 0.20 T 2.00 T 2.00 ]
l A4 A 4 \ 4 \ 4
W[ 1.812 | 4.313 | 2.944 | 1.556 | 5.701 | 1.800 | 4.500 | | 8.292 | TE
RE = ton
RW= | 12.07 |[ton
Moment at 6.125 ft = ton.ft
Shear at 6.125 ft = ton

9.458 ft from the east end

o5
o w :
q/’;:/;f :
‘29//7;{ ~173.78"
oS g A N8BT

¢

Girder 32 imposed load
RW = 1.02 x 2.417) / 9.868
= ton

Girder 33 imposed load

Girder 34 imposed load

RW = (5.00 x 13.977) / 23.528
= [ 2.97 ]ton

A - W | o i P
we BN cﬁi*"//
35] e
A I
. >
‘/// &

RW = ((2.00 x 6.947) + (0.98 x 3.194)) / 16.701
= ton
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| 297 | 400 | 1.02 | 500 | 0.25 | 2.00 [ 2.00 |
\l/ \ 2 l' A 4 v \ 4 \ 4
Wl 1.812 | 2.730 | 4.527 | 0.389 | 6.868 | 0.632 | 4500 | | 9.459 | TE

RE = 52 Jon

RW = ton
Moment at 9.458 ft =
Shear at 9.458 ft = ton

Consider the following arrangement for imposing worst case shear at the west support

RW = (2x11.861)/23.528
= |_1.07 ]ton

. o »
6 o /,//// //,/
o~ i
> R ot
Q// e e . /’/ \ ,/’/%
oy ///’%, S = — _‘_I 33
- P57 i 2 4" N i ™
SR RE X~ Ty
%t‘// b i A il 34
R e g
<] N 135
| Zi
RW =
Sirder 34 |

500 | 1.01 | 400 | 0.88 | 2.00 | 2.00 |
v ‘l/ \ 2 \l' \ 4 A 4
w| 1.812 | 2.688 | 4.569 | 2.931 | 4.500 | 14,417 TE

RW =

ton
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Girders 32 to 35 will be checked the same way as 20 to 24 with the twin 9 ton axle
which will impose greater loading on the girders than the 24ton vehicle train.

irder 32

Consider the following arrangement for imposing the maximum bending

®
&
P —— -
e n1e® L = | 9868 |ft

RE

5,63 x 9.8681) + (2.28 x 6.387)) / 9.868
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Girder 33
Consider the following arrangement for imposing the maximum bending.
n
e ~ 32
= 2 = - i 33
@ T -
P = _7,4,1;,7, = < L 16.701 [ft
31~ K
35 = = 35
~N|
RE =
Mmax

6.60 |ton

1,08 x 7.598) + (2.28 x 10.427) + (5.63 x 13.911)) / 16.701
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irder 34
P "‘6’ 3 ‘,-"/ =
e}
? d 41.77"

I — —
m
¢‘
o~

RE

Mmax = ton.ft

RW

Calcs by Date Mar-25
Checker Date Mar=25

-
1}

23.528 ft

5.63 X 11.764) + (2.28 x 8.283)) / 23.528
ton

Consider the following arrangement for imposing the maximum shear

5.63 x 22.317) + (1.643 x 18.836)) / 23.528
ton

Girder 35 is the same arrangement as Girder 20 which will have greater imposed loads
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Girder Capacities
The permissible stress in cast iron must not exceed 3 ton/sq.in in tension

The actual permissible tensile stress shall be based upon the ratio of dead to live load,
and calculated from the equation: 5f, + 2.2f, =8  but shallin no case exceed
3 ton/sq.in

Where: fL is the tensile bending stress due to live loads
fo is the tensile bending stress due to dead loads

Girder 8

Girder 8 is being checked for dead loads only as the worst case imposed dead loads
on the cast iron girders.

Imposed dead loads = 154.33 |ton.ft
Ixt = 503.98 |cu.in

Stress due to dead loads =

Girder does not have sufficient capacity for imposed dead loads.
Girder 19

Girder 19 will be checked at the locations of maximum moment due to dead loads and
maximum moment due to live loads.

The following is a summary of the imposed live loads checked:

4 axle vehicle parallel to girder

Mmax due to live loads = 44.28 |ton.ft
Mmax @ 12.649ft = 34.74 |ton.ft
4 axle vehicle parallel to kerb

Mmax due to live loads = 39.49 |ton.ft
Mmax @ 12.649ft = 30.98 |ton.ft
Twin 9 ton axles parallel to girder

Mmax due to live loads = 51.21 |[ton.ft
Mmax @ 12.649ft = 40.17 [ton.ft

Mmax due to live loads = 46,93 |ton.ft
Mmax @ 12.649ft = 36.82 |ton.ft
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The twin 9 ton axle arrangement is the more critical for all cases and will be used

to check the capacity of the girder.

Maximum moment due to dead loads = 57.34 |ton.ft

Moment due to live loads = 40.17 |ton.ft

Ixt = 503.98 [cu.in

fL = 0.96 [ton/sq.in (for a vehicle parallel to the girder)
fo = 1.37 |ton/sq.in

5fL = 4.78

2.2fp = 3.00

5fL +2.2fp = ton/sq.in <8 therefore OK

Total imposed stress = ton/sq.in <3 therefore OK

Girder 19 is suitable for the imposed loads at the point of maximum bending due to
dead loads considering worst case live loads.

Moment due to dead loads = 55.16 [ton.ft

Maximum moment due to live loads = 51.21 |ton.ft

Zxt = 503.98 |cu.in

fL = 1.22  |ton/sq.in (for a vehicle parallel to the girder)
fo = 1.31 |ton/sq.in

5fL = 6.10

2.2fp = 2.89

SfL + 2'2fD = >8 not OK

Total imposed stress = ton/sq.in <3 therefore OK

Girder 19 is not suitable for the imposed loads at the point of maximum bending
due to live loads. This has been based upon assuming a vehicle could traverse the
deck and line up the wheels parallel to the girder axis and directly above.
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Checking the girder for a vehicle traversing the deck remaining parallel to the kerb

Moment due to dead loads = 55.16 |ton.ft
Maximum moment due to live loads = 46.93 |ton.ft
Ixt = 503.98 [cu.in

fL = |.12  [ton/sq.in

fo = 1.31 |ton/sq.in

5fL = 59

2.2fp = 9

5fL +2.2fp = ton/sq.in >8 not OK

ton/sq.in <3 therefore OK

Total imposed stress =

The girder is not suitable for the imposed live loads
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BS153: Part 3B
Table 3

BE4 Partl
Cl. 304 (a)

Bending Moment Capacity

the bottom flange.

Pbt Permissible stress in bending

basic permissible stress.

d1
t

the thickness of the web

d1/t will be less than 85 for all girders

U= Py Zy
Where:
Zxt Elastic section modulus (tension flange)

25%

Therefore basic permissible stress

9.5

Permissible stress in bending

Girders 20, 21, 34 and 35 at Midspan

Ixt = 305.72 [in®
poo= 3630.4 |ton.in
= 302.54 |ton.ft

Girders 22 and 33 at Midspan
in®

ton.in
8 [ton.ft

Zxt

n

the clear distance between the flange angles

ton/sq.in

) |ton/sq.in

The yield stress shall be takenas [__15__|ton/sq.in for all cases

The stresses for mild steel shall be as in BS 153, Part 3B, Table 1 Case |l
Therefore the stresses shall be increased by

Office York Office Page No. 95 Calc No. | 0451956
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Assessment
Section Girder Capacities Checker Date Mar=25
Stee| Girders

The deck construction offers restraint to the top flanges of the girders against lateral
torsional buckling, therefore capacity (u) can be derived from the section modulus of

The steel section of the structure was constructed in the early 1900s and therefore
it will be assumed as Steel to B.S. 15 or B.S. 2762 for the purpose of determining the
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irders 23 and 32 at Midspan

[ozzr i

Zxt

p = [1094.8

= 91.24

Girder 24
Zxt

W

Girder 25 and 31

At Midspan

Zxt

ton.in
ton.ft

[58.12 Jin’

08 [ton.in

ton.ft

710.66 [in®

ton.in

6 |ton.ft

At first curtailment point

Zxt

At second curtailment point

545.30 [in®

5 [ton.in
> |ton.ft

Zxt

n

Girder 28

At Midspan

Zxt

n

381.62 [in?

.7 |ton.in
4 |ton.ft

522.86 [in®

ton.in
ton.ft
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At Curtailment Point
Ixt = 377.12 |in®
o= 4478.3 [ton.in

ton.ft

Girders 26, 27. 29 and 30

At west cutout and curtailment point

Zxt

n

At midspan

Zxt

At east cutout

Zxt

458.00 [in®

g |ton.in

ton.ft

609.25 [in?

1.8 |ton.in
0 [ton.ft

407.32 [in®

6.9 |ton.in
08 |ton.ft

At east curtailment point

Zxt

n

230.80 [in®

/ |ton.in

ton.ft
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hear C i
BS153 Part 4 The effective sectional area for parts in shear is the product of the thickness of the
Cl. 20 d (ji) web and the full depth of the web plate.

BS153 Part 3B
Cl.29a

BS.153 Part 3B
Table 3

BE4 Partl
Cl. 304(a)

The calculated average shear stress, fq, on the effective sectional area of the web
shall not exceed the value given in Table 3 or the value of Pq given by the following
equation:

b/t

Pg=6(13— 2
1/ (2
250{1 +1/,(2) }
Where:
a the greater clear dimension of the web in a panel, not greater than 270t

b the lesser clear dimension of the web in a panel, not greater than 180t

Using a yield stress of 15 ton/sq.in for mild steel, the average shear stress shall not

exceed ton/sq.in (steel to BS 15/ BS 2762)

The stresses for mild steel shall be as in BS153, Part 3B Case Il
Therefore the allowable stresses shall be increased by 25% =

i 20 and
Taking dimensions from the historical drawings

(585 Jin

t =

end panel width = 22.5 |in (25.5-3)
height = 4.0 [in (12 -8)
270t = 168.75 lin
Thereforea = 22.5 |in
180t = 112.5 lin
Thereforeb = 4.0 lin

ton/sq.in

Therefore the stresses in the web shall not exceed pbc =

Shear capacity

6.88 x 0.63 x 12.00
51.563 |ton
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i 21 an
t = in
end panel  width = 24.0 |in (31-7)
height = 3.5 [in (11.5-8)
270t = 68.75 |in
Thereforea = 24.0 [in
180t = 12 in
Thereforeb = 3. in

Therefore the stresses in the web shall not exceed pbc =

in
in

Shear capacity = 6.88 x0.63 x 11.50
= 49.41 |ton
Girder 22 and 33
t = in
end panel width = 25.0
height = 4.0

270t = in
Thereforea = in

180t = 12.5 [in
Thereforeb = 4. in

(31-6)
(12 -8)

Therefore the stresses in the web shall not exceed pbc =

Shear capacity

6.88 x 0.63 x 12.00
51.56

ton/sq.in

ton/sq.in
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irder 23 an
t = in
end panel width = 16.0 [in (22 -6)
height = 6.0 lin (12 -6)
270t = 13 in
Thereforea = 16.0 |in
180t = { in
Thereforeb = 6.( in

Therefore the stresses in the web shall not exceed pbc =

Shear capacity = 6.88 x 0.50 x 12.00
=[5 Jton

Girder 24

t = [050 i

end panel width = 17.0 |in (22 - 5)

height = 4.0 lin (9-5)

270t = 13 in

Thereforea = 17.0 lin
180t = 9 in

Thereforeb = 4.( in

Therefore the stresses in the web shall not exceed pbc =

Shear capacity

Girders 25 and 31

6.88 x 0.50 x 9.00

ton/sq.in

ton/sq.in

The maximum clear dimension is not known so it will be assumed that the stresses

in the web will not exceed pbc =

Shear capacity

[6.88 Jton/sq.in
6.88 x 0.63 x 24,00
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Girders 26. 27. 29 and 30

The girders are deeper at one end and the stiffener spacings also differ.

Deeper end
t = | 063 [in dw = | 30.875 [in
end panel 15.0 |in
22.9 [in

270t in
Therefore a in

180t = 12.5 lin
Thereforeb = 15.0 [in

ton/sq.in

Therefore the stresses in the web shall not exceed pbc =

Shear capacity = 6.88 x 0.63 x 30.88
= 132.7 |ton
Shallower end
t = [ 063 lin dw = | 24.875 |in
end panel width = 22,0 [in
height = 16.9 [in

270t = 168.75 |in
Thereforea = 22.0 lin

180t = 112.5 |in
Thereforeb = 16.9 |in

pa = [_7.30_]tons/sq.in

Therefore the stresses in the web shall not exceed pbc =

ton/sq.in

Shear capacity
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irder 2
t = [ 063 lJin dw = | 25 lin
end panel  width = 4.0 lin
height = 17.0 [in

270t = 168.75 |in
Thereforea = .0 [in

180t = 12 in
Thereforeb = 4.0 |in

Shear capacity = 6.88 x 0.63 x 25.00

Therefore the stresses in the web shall not exceed pbc =

ton/sq.in
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Girder 20
Bending capacity = 302.54 [ton.ft
Maximum imposed bending due to dead loads = 45.56 |ton.ft
Imposed bending due to dead loads at midspan = 45,40 [ton.ft
Maximum imposed bending due to live loads = 47.10 [ton.ft
Imposed bending due to LL, vehicle parallel to girder = | 57.87 [ton.ft
Bending capacity is sufficient for 24 ton loading
Shear capacity = 51.56 |ton
Shear due to dead loads at east support = 6.48 |ton
Shear due to live loads at east support = 7.39 |ton
Shear capacity is sufficient for 24 ton loading
Girder 21
Bending capacity = 302.54 |ton.ft
Maximum imposed bending due to dead loads = 60.02 |ton.ft
Maximum imposed bending due to live loads = 37.91 |ton.ft
Bending capacity is sufficient for 24 ton loading
Shear capacity = 49.41 |ton
Shear due to dead loads at east support = 10.16 |ton
Shear due to live loads at east support = 6.29 [ton

Shear capacity is sufficient for 24 ton loading
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Calcs by

Date

Mar-25

Section

Girder Capacities

Girder 22
Bending capacity = 170.08 |ton.ft

Maximum imposed bending due to dead loads
Maximum imposed bending due to live loads

Bending capacity is sufficient for 24 ton loading

Shear capacity = 51.56 |ton

Checker

32.17

ton.ft

30.12

ton.ft

Shear due to dead loads at east support 7.34

Shear due to live loads at east support 6.12

Shear capacity is sufficient for 24 ton loading
Girder 23

Bending capacity = 91.24 |ton.ft

Maximum imposed bending due to dead loads
Maximum imposed bending due to live loads

Bending capacity is sufficient for 24 ton loading

Shear capacity = 41.25 |ton

ton
ton

13.39

ton.ft

18.82

ton.ft

Shear due to dead loads at east support 4.61

5.57

Shear due to live loads at east support

Shear capacity is sufficient for 24 ton loading
Girder 24

Bending capacity = | 58.51 [ton.ft

Maximum imposed bending due to dead loads
Maximum imposed bending due to live loads

Bending capacity is sufficient for 24 ton loading

ton
ton

2.61

ton.ft

8.24

ton.ft

Shear capacity = ton
Shear due to dead loads at east support = 1.78
Shear due to live loads at east support = 4.47

Shear capacity is sufficient for 24 ton loading

ton
ton

Date

Mar=25
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irder 2

703.26 [ton.ft

Bending capacity at midspan

Maximum moment due to dead loads

Moment at midspan due to dead loads 147.44 |ton.ft
Moment at midspan due to live loads = 94,82 |ton.ft

Girder has sufficient capacity at midspan for 24 ton loading

Bending capacity with 1 curtailment plate = 539.62 |ton.ft
Moment due to dead loads at first curtailment point = 139.76 |ton.ft
Moment due to live loads at first curtailment point = 76.79 |ton.ft

Girder has sufficient capacity at curtailment point for 24 ton loading

Bending capacity with no curtailment plate = 377.64 |ton.ft
Moment due to dead loads at second curtailment point = 105.45 |ton.ft
Moment due to live loads at second curtailment point = 61.89 |ton.ft

Girder has sufficient capacity at curtailment point for 24 ton loading

Shear Capacity = 103.1 [ton

Shear due to dead loads at east support
Shear due to live loads at east support

24.34 |ton
12.24 |ton

Shear capacity is sufficient for 24 ton loading

148.31 [ton.ft (at 13.713ft from E)
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Girders 26, 27. 29 and 30

The dead loads for girders 27 and 29 will be used as they are the most onerous

Bending capacity at west cutout and curtailment point = 453.23 |ton.ft
Bending due to dead loads = 53.01 |ton.ft
Bending due to live loads = 47.88 |[ton.ft

Girder has sufficient bending capacity at the west cutout/curtailment point

Bending capacity at midspan = 602.90 |ton.ft
Bending due to dead loads = 86.22 |ton.ft
Bending due to live loads = 73.56_|ton.ft

Girder has sufficient bending capacity at midspan

Bending capacity at east cutout = 403.08 |ton.ft
Bending due to dead loads = 79.13 |ton.ft
Bending due to live loads = 67.22 |ton.ft

Girder has sufficient bending capacity at east cutout

Bending capacity at east curtailment point = 228.39 |ton.ft
Bending due to dead loads = 60.31 |ton.ft
Bending due to live loads = 53.72 |ton.ft

Girder has sufficient bending capacity at east curtailment point

Shear capacity at east support = 106.9 [ton
Shear due to dead loads at east support = 11.10 |ton
Shear due to live loads at east support = 11.18 |ton

Shear capacity is sufficient for 24 ton loading
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irder 2
Bending capacity at midspan = 517.41 |ton.ft
Bending due to dead loads = 97.80 |ton.ft
Bending due to live loads = 72.94 |ton.ft

Girder has sufficient bending capacity at midspan

Bending capacity at curtailment point

Bending due to dead loads
Bending due to live loads

373.19 |ton.ft

63.72 [ton.ft

50.10 [ton.ft

Girder has sufficient bending capacity at curtailment point

Shear capacity at support = ton

Shear due to dead loads
Shear due to live loads at east support

Shear capacity is sufficient for 24 ton loading

irder 31
Bending capacity at midspan

Maximum moment due to dead loads
Moment at midspan due to dead loads

Moment at midspan due to live loads

Girder has sufficient capacity at midspan for 24 ton loading

Bending capacity with 1 curtailment plate

Moment due to dead loads at first curtailment point
Moment due to live loads at first curtailment point

12.65 |ton
11.15 |ton
= 703.26 |ton.ft
175.82 [ton.ft (at 17.184ft from E)
174.64 |ton.ft
100.67 |ton.ft
= 539.62 [ton.ft
= 131.55 |ton.ft
= 71.03 [ton.ft

Girder has sufficient capacity at curtailment point for 24 ton loading

= 377.64 |ton.ft

Bending capacity with no curtailment plate

Moment due to dead loads at second curtailment point
Moment due to live loads at second curtailment point

127.25

58.30

ton.ft
ton.ft

Girder has sufficient capacity at curtailment point for 24 ton loading
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Shear Capacity = 103.1 |ton
Shear due to dead loads at west support = 31.80 |ton
Shear due to live loads at west support = 12.14 |ton
Shear capacity is sufficient for 24 ton loading
irder 32
Bending capacity = 91.24 |ton.ft
Maximum imposed bending due to dead loads = 9.86 |ton.ft
Maximum imposed bending due to live loads = 15.54 [ton.ft
Bending capacity is sufficient for 24 ton loading
Shear capacity = ton
Shear due to dead loads = 4.00 |ton
Shear due to live loads at east support = 7.10 |ton
Shear capacity is sufficient for 24 ton loading
Girder 33
Bending capacity = 170.08 |ton.ft
Maximum imposed bending due to dead loads = 36.23 [ton.ft
Maximum imposed bending due to live loads = 29.05 |ton.ft
Bending capacity is sufficient for 24 ton loading
Shear capacity = 51.56 |ton
Shear due to dead loads = 8.68 [ton
Shear due to live loads at east support = 6.60 |ton

Shear capacity is sufficient for 24 ton loading
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irder 34

Bending capacity = 302.54 [ton.ft

Maximum imposed bending due to dead loads = 72.22 |ton.ft
Maximum imposed bending due to live loads = 42.55 [ton.ft
Bending capacity is sufficient for 24 ton loading

Shear capacity = 49.41 |ton

Shear due to dead loads at west support = 12.19 |ton

Shear due to live loads at west support = 6.65 [ton

Shear capacity is sufficient for 24 ton loading
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Results Summary Table

Dead Loads Live Loads Total Capacity
Girder |Bending| Shear [Bending| Shear |Bending| Shear |Bending| Shear
Support & midspan 20 45.56 6.48 57.87 7.39 | 103.43 | 13.87 | 302.54 | 51.563
Support & midspan 21 60.02 | 10.16 | 37.91 6.29 97.92 | 16.45 | 302.54 | 49.41
Support & midspan 22 32.17 7.34 30.12 6.12 62.29 | 13.47 | 170.08 | 51.56
Support & midspan 23 13.39 4.61 18.82 5.57 32.21 10.19 | 91.24 41.3
Support & midspan 24 2.61 1.78 8.24 4.47 10.85 6.25 58.51 30.9

Support & MmaxI 25 148.31 | 16.63 | 94.82 | 12.24 | 243.13 | 28.88 | 703.26 | 103.1
Curtailment point 25 139.76 | 9.46 76.79 5.11 | 216.55 | 14.57 | 539.62 | 103.1
Curtailment point 25 105.45| 11.13 | 61.89 8.58 | 167.35| 19.71 | 377.64 | 103.1
Support & midspan 26 59.75 7.69 73.56 | 11.18 | 133.31 | 18.87 | 602,90 | 106.9
Cut out 26 54.83 2.21 67.22 3.69 | 122.05| 5.89 | 403.08 *
Cut out 26 32.26 5.21 42.48 8.50 74.74 | 13.71 | 453.23 *
Curtailment point 26 41.79 4.22 53.72 7.65 95.50 | 11.87 | 228.39 *
Curtailment point 26 36.73 4,77 47.88 8.12 84.61 12,89 | 453.23 *
Support & midspan |27 & 29| 86.22 | 11.10 | 7356 | 11.18 | 1569.79 | 22.27 | 602.90 | 106.9
Cut out | 27 & 29| 79.13 3.18 67.22 3.69 | 146.35| 6.87 [ 403.08 *

Curtailment point 27 & 29| 60.31 6.08 53.72 7.65 | 114.02 | 13.73 | 228.39 *
Curtailment point 27 & 29| 53.01 6.89 | 47.88 8.12 | 100.89 | 15.01 | 453.23 *

Cut out | 27 & 29| 46.56 7.53 42.48 8.50 89.04 | 16.02 | 453.23 *
Support & midspan 30 78.08 | 10.05 | 73.56 | 11.18 [ 151.64 | 21.22 | 602.90 | 106.9
Cut out | 30 71.65 2.88 67.22 3.69 | 138.87 | 6.57 | 403.08 *
Curtailment point 30 54.61 5.51 53.72 7.65 | 108.32 | 13.16 | 228.39 *
Curtailment point 30 48.00 6.24 47.88 8.12 95.88 | 14.36 | 453.23 *
Cut out | 30 42.16 6.82 42.48 8.50 84.64 | 15.31 | 453.23 *
Support & midspan 28 97.80 | 1265 | 7294 | 1115 | 170.74 | 23.80 | 51741 | 1074
Curtailment point 28 63.72 7.47 50.10 7.91 113.82 | 15.38 | 373.19 | 107.4
Support & midspan 31 174.64 | 31.80 | 100.67 | 12.14 | 275.30 | 43.94 | 703.26 | 103.1
Curtailment point 31 131.65| 10.15 | 71.03 4,04 | 202,58 | 14.19 | 5639.62 | 103.1
Curtailment point 31 127.25 | 14.73 | 58.30 8.45 | 185.54 | 23.18 | 37764 | 103.1

Support & midspan 32 9.86 4.00 15.54 7.10 25.40 | 11.10 | 91.24 | 41.25
Support & midspan 33 36.23 8.68 29.05 6.60 65.28 | 15.28 | 170.08 | 49.41
Support & midspan 34 72,22 | 12.19 | 42.55 6.65 | 114,77 | 18.84 | 302.54 | 49.41
Support & midspan 35 Same as 20 which has greater imposed loading

*Girder has sufficient shear capacity under the worst case (shallowest end and
greatest shear). Therefore the shear capacity at the cut outs and curtailment points
has not been checked due to the uncertainty of the stiffener locations.




vacobs

CALCULATION SHEET

Office York Office Page No. 1 Calc No. | 0451956
Job No. & Title XAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-26
ssessment
Section Concrete Slab (Angle) Check Checker Date Mar=25
Concrete Deck
The deck between the steel girders will be checked using a single wheel load.
Checking the 3" x 3" x 1/2" angles
. b d A A(y-yt)?
Section - - — Y (y-Z ) !xx
in in in in in
Web 0.50 2.50 1.3 1.25 0.8
Flange 3.00 0.50 5 75
NetArea 2.8 ).68

Depth of full section

Depth of web

Distance to NA from top of section

Distance to NA from bottom of section

Second moment of area of section

Elastic section modulus (top flange)
Elastic section modulus (bott. flange)

The section of the deck between girder 31 and 32 has the greatest span and will

<
o
LU L ([ [}

therefore impose the greatest loading on a single angle.

Taking the distance between the girders at the support as a conservative assessment

Span = ft
Distanace between girders = ft
Material Ib/cu.ft
Steel 490
Concrete 150
Miscellaneous Fill 135
Macadam (tar) 144
Self Weight (2.8/144) x (490/2240) =
Concrete slab
Area =
UDL =

Bitumen Layer
Area

UDL
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CALCULATION SHEET

Office York Office Page No. 112 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Concrete Slab (Angle) Check Checker Date Mar=25

Miscellaneous Fill
Area
UDL

Concrete
Area
UDL

Surfacing
Area

UDL

Total UDL

4

Vmax

Mmax

of the wheel load.

ton/ft

48 [in?

0.022 [ton/ft

BE4 Cl 201 The maximum weight of 1 wheel is ton

Area of wheel load

b = 2.14 lin
a = 299 |in
Depth of fill to top of angle = in
Length of dispersed sides A = 90.94
B = 95

The approximate contact area for each wheel may be taken as
and may be assumed as rectangular and equal to 1.4b?

The angle will be checked for a single wheel load. Consider the following for dispersal

sqg.in/ton
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CALCULATION SHEET

Office York Office Page No. 113 Calc No. | 0451956

Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment

Section Concrete Slab (Angle) Check Checker Date Mar=25

Using the shorter side for a conservative assessment

The angle will carry 13% of the wheel load

Assuming the wheel load is dispersed evenly along the length of the angle

UDL = (6.25x0.13)/5.958
= 0,138 |ton/ft
N [~
L = ft
Mmax = ton.ft
Vmax = ton
Capacity
Permissible stress in bending =
poo= 28.2  |ton.in
= 2.35 |ton.ft

Total imposed moment =

11.875 |ton/sq.in

It will be assumed that stresses in the web will not exceed

pbc = | 5.50 [ton/sq.in

Shear capacity 1.25 x 5.5

N

Total imposed loads =

Angle has sufficient capacity for imposed loads and therefore further checks
considering the contribution of the concrete as well will not be undertaken.




gacobs CALCULATION SHEET

Office York Page No. 114 Calc No. | 0451956
Job No. & Title VAR9/7410 HRE Assessment Programme BOK1/283 BE4 Calcs by Date Mar-25
Assessment
Section Jack Arches Checker Date Mar=25
Jack Arch Assessment
N
™M
n
~
~
o
~
~
s e |
li= 1308
L) 1
1816

Typical jack arch section from the cast iron section north of the road.

The jack arches are in fair condition. There is some minor spalling on isolated bricks and minor mortar loss
throughout. Some softening of the mortar is expected due to the damp present across the structure soffit,

*Review of the adequacy of the jack arches and tie-rods will be based upon the empirical method
described in Bridgeguard 3 Current Information Sheet No 22 (Pro-forma for the empirical
assessment of brick, masonry and concrete jack arches and associated ties.)

SECTION 1 Check for Compliance with 40T Configuration Requirements

Compliant Yes/No

What is the maximum span of the arch? I 1.308 l m
*Non-compliant if greater than 2.0m Yes
Do jack arches spring from bottom flanges of beams?

*If not, non-compliant Yes Yes
What is the beam spacing? (web - web) b = 1.816 m

What is the rise of the arch? re = 0.229 m

Gross aspect ratio? blr, = .9

*Non-compliant if b/r . greater than 10 Yes
What is the arch barrel thickness? d = 225 mm

(include concrete fill above)

How is thickness derived? From previous assessment calculations
*Non-compliant if thickness is less than 220mm Yes
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CALCULATION SHEET

Office

York

Page No. 115 Calc No. | 0451956

Job No. & Title

VAR9/7410 HRE Assessment Programme BOK1/283 BE4
Assessment

Calcs by Date Mar-25

Section

Jack Arches

SECTION 2 Check for Deficency

Checker Date Mar=25

Type No.

Deficency

Pass/ FaiII

1

What is the backing material? Is it structural?

» Possibly concrete, if not well compacted fill thefore considered structural

Does the structural backing extend to at least the crown level of
the arch extrados?
*If not, fail
What is effective shear depth of deck?
» arch rise
+ barrel thickness
+ height of structural fill above crown of extrados
Is D, 2 minimum requirement Fig1.
*Fail if D 4< Fig 1 »

489 > 393.92

Yes
Pass

mm
mm

mm

mm

Fig1. Min = mm

Pass

Do jack arches span longitudinally or transversely between
longitudinal girders?

For Longitunal spanning jack arches, ignore following questions on

ties/lateral restraint and state N/A.

Are ties provided in edge bays of transverse spanning jack arches?

*If yes, go to 3a/3b

*If not, fail, unless edge bay is 'hard’ (see 5)
End bays considered hard

Pass

cl

What is the cross sectional area of one tie?

(Allowing for corrosion losses)

What is the number of ties per beam length?

What is the clear skew span?

Specific area of tie (As) = ((n+1) X A) /L

*Non-compliant if less than 260mm 2/m

What is the maximum tie spacing?

*Non compliant if greater than 3.0m for wrought iron/steel

7]
1l

>
n

N/A

What is the cross sectional area of one tie?

(Allowing for coorsion losses)

What is the number of ties per beam length?

What is the clear skew span?

Specific area of tie (As) = ((n+1) xA) /L

*Non-compliant if less than 260mm 2/m

What is the maximum tie spacing?

*Non compliant if greater than 3.0m for wrought iron/steel

Are ties located within crown of external arch?
"If so, then fail Cl or possible fail for wrought iron/steel

N/A

Does external bay construction provide altemative lateral restraint?

(ie not soft edge)
*If so, pass *If not, are ties provided in first Jack Arch bay?
*If yes, treat as 3a (or 3b) Otherwise fail.

Yes

Pass
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National One Call
Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

Retriever Planning Pack

Jacobs UK Ltd
Enquiry Date 13/10/21 Enquiry NOC/CTWSV456
Contact I Service Retriever
Asset Owners 22 Enquiry Status Complete
Price Status Actual Payment Status Unpaid
Enquiry Specification
Option What is it? Selected
Enquiry Type Enquiry by National One Call v
Express Emailing of Plans as they arrive =
Fusion Plan Compile Plans into 1 Drawing X
Delivery Delivery of Completed Pack by Email v
Enquiry Documentation
Document What is it? Included
PlanToDig Enquiry Details of Enquiry v
Asset Owner Contacts List of Selected Asset Owners v
Text Responses Instructions from Asset Owners v
CoRE Certificate of Registered Enquiry v
Appendix A: Asset Owner Plans
See Plans section Cover Page for Details
Appendix B: Enquiry Accounting

Invoice Invoice for Enquiry v

For Guidance on PlanToDig

o/ download I % Guid

1/9




National One Call
Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

PlanToDig Enquiry
Jacobs UK Ltd
Date Enquiry NOC/CTWSV456
Contact Status Complete

¢ The Dusty
Snappy Snesps QL e SR Q
s ANUCKIE ,,J\n.{_'[*,’

rakeoit gainsbury's

el very

L Springfield House

j B . Dalston 9

&) Eastern Curve
3 Garden
5/ SO gnunity
green gpace on
formdf ratlway - o

McDonald's Dalston—
¢ Takeout » Dellve

= '!-]A

Vip Beauty Secrets

Salon London Mildredl Dalston Premier Inn
DG | -t - r
akeo ( London Hackney -
9 (71 ) 8 Dalston Ln &)
B W 1 £ Wy
L) &
T 1gelina
4 3
o Dalston Junction M& -
. T Lro val 3]
Leyland SDM Hackney ¢ ¥
| Decorating & DIY e @
Detiucrn 1 117> Dalston Square

London Motorcycle
Training - CBT test &...

B Lauret 51
Tottenhar o ; QRumbie

Map data ©2021

Enquiry Site
Dalston Ln, London E8 3DF
Disused railway tunnel (Public Street / Road)
OS Centre(Approx):533624,184860 (@5603 sq.mtrs)

Work Intentions
Intention Start Duration
Works Intended 2021-10-23 1 Day
Please send client waiver letter to all known service providers
Enquiry is Complete

Status: This Enquiry has Completed; you should now have all Responses from Asset Owners.
Asset Owners: Charges from 22 Asset Owners have been Confirmed

Timing: As Asset Owner Areas of Interest and Plans change frequently, please do not rely on Enquiries
or Responses that are more than 30 days old.

Content: Asset Owner responses should be considered “indicative only" until physically verified. Follow
guidance in HSG(47)/NRSWA/CDM etc relating to services verification and excavation methods.
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National One Call
Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

Summary of Asset Owner Contacts for NOC/CTWSV456

Enquiry Date 13/10/21 Enquiry NOC/CTWSV456
Selected Contacts 22 Closed 22
Est. Charges £202.67 Act. Charges £134.47
Contact List
Asset Owner | Status | Txt | Est. I Act.
Affected by Enquiry
Asset Owner
E S Pipelines Ltd | Closed | | - [ -
Electricity
UK Power Networks (Operations) Ltd | Closed | | £41.67 | £41.67
Gas
Cadent (National Grid Gas) | Closed | | - [ -
Multi-utility
Brookfield Utilities UK (was GTC | Closed | | - [ -
Pipeline
[inesearch (Pipeline search service) [ Closed | T | - [ -
Telecommunications
BT Openreach Closed - -
Virgin Media Closed £43.00 | £43.00
Water / Sewerage
Thames Water | Closed | T | £49.80 | £49.80
See Response Text
Electricity
Utility Assets Ltd [Closed | T | - | -
Not Affected
Asset Owner
Zayo Group UK Ltd | Closed | T | - I -
Electricity
National Grid Transmission Electricity Closed - -
SSE Networks (Electricity) Closed £15.00 -
Gas
National Grid Transmission (Gas) | Closed | | - [ -
Multi-utility
Cofely District Energy [ Closed | T | - [ -
Telecommunications
BSkyB Telecommunications Services Ltd Closed T - -
CityFibre Closed T - -
Colt Telecoms Closed T - -
[nstalcom Closed T - -
Telia Sonera Closed T - -
Trafficmaster Ltd Closed T - -
Verizon Business Closed T - -
Vodafone Limited Closed T £53.20 -
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National One Call

Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

Contact Comments

Some Asset Owners provide guidance / notes when making their Response - in the interests of safety,
these should be provided to any Site Operatives along with any Plans.

Asset Owner

Comments

Affected by Enquiry

Pipeline

Linesearch (Pipeline search service)

Cadent Gas, ES Pipelines, UK Power Networks and Zayo UK
in Zone of Interest

Water / Sewerage

Thames Water

0OSS/12/1395325.Your Reference: NOC/CTWSV456.Site
Address Supplied: Dalston Lane, London, E8 3DF. Thank you
for placing your order with Thames Water Property Searches.?
Please see the attached file for further details regarding your
case. Yours faithfully Customer Service TeamThames Water
Property Searches

See Response Text

Electricity

Utility Assets Ltd

Thank you for recently contacting Utility Assets plant record
department. We will check whether we have any plant present
at your site and contact you within 5 - 7 working days ONLY
if we own any plant in the vicinity. If we do not reply, we do
not have any apparatus in the area of your works. However,
PLEASE TAKE CARE when excavating around electricity
cables in the event that not all cables present may be
accurately shown. We recommend you use detecting
equipment to map the site before excavating and fully comply
with HSG47. DO NOT assume that a cable is dead if you
don't have a record of its presence. The cable must be treated
as live unless PROVEN DEAD by the cable owner. In case of
emergency please contact your local electricity distribution
company.

Not Affected

Asset Owner

Zayo Group UK Ltd

Having examined our records, we can confirm that ZAYO
GROUP UK LTD has no owned apparatus within the
searcharea of your enquiry detailed in the reference/location
provided.

Multi-utility

Cofely District Energy

We can confirm that, based on the details provided to us, we
have no buried plant or equipment in the identified area.

Telecommunications

4/9




National One Call
Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

BSkyB Telecommunications Services
Ltd

Please be advised that Sky Telecommunications Services Ltd
will not be affected by your proposal.

CityFibre

Title: NOC/CTWSV456Comment:Please find attached a plan
of the area of your interest that may contain plant which may
be affected by your proposed works.The validity of this
response is 6 weeks, after such time a new enquiry would need
to be made.

Colt Telecoms

We can confirm that Colt Technology Services do not have
apparatus near the above location as presented on your
submitted plan

Instalcom

We can confirm that Lumen Technologies (formerly
CenturyLink Communications UK Limited, Level 3, Global
Crossing (Uk) Ltd, Global Crossing PEC, Fibernet UK Ltd
and Fibrespan Ltd) do not have any apparatus within the
indicated works area.

Telia Sonera

Our client?s apparatus, Telia Carrier, is not located within the
vicinity of the above reference and we therefore haveno
further interest in this current location

Trafficmaster Ltd

I can confirm that Trafficmaster does not have equipment
installed within the boundary of the works.

Verizon Business

We have reviewed your plans and have determined that
Verizon (Formally known as MCI WorldCom, MFS) has no
apparatus in the areas concerned.

Vodafone Limited

Please accept this email as confirmation that Vodafone: Fixed
does not have apparatus within the vicinity of your proposed
works
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National One Call
Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

Asset Owner Plans Cover

Plans received from Asset Owners will be sent to you by email; these may require specialist printers,
sometimes up to AO.

Plans may be accompanied by Disclaimers / Instructions etc. which will be contained in the Asset Owner
Comments document. These Comments are often as important as the plans themselves as they give
direction and context to the plan.

Treat All Plans as "Indicative’ until physically verified.

Sometimes an Asset Owner may have provided a Plan even if they considered that they are "Not
Affected.

It is also possible that an Asset Owner has responded as "Affected’ but is unable to provide a Plan of
their services; this will be stated in the Asset Owner Comments.

Ensure that Asset Owner Comments accompany Plans
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National One Call

Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

Certificate of Registered Enquiry (CoRE)

Enquiry Date 13/10/21

Enquiry

NOC/CTWSV456

Work Intention Works Intended

Site Type

Public Street / Road

Asset Owners Contacted

A CoRE is issued on completion of a PlanToDig Enquiry, when all Responses have been received from
the selected Asset Owners. Due to risk of changes to Asset Owner presences / their Area of Interest
(Aol), and the probability of changes to plans and service presences, an Enquiry should only be
considered ‘good” for 30 days following Enquiry Date.

Asset Owner Comments
Affected by Enquiry
Asset Owner
E S Pipelines Ltd
Electricity
UK Power Networks (Operations) Ltd
Gas
Cadent (National Grid Gas)
Multi-utility
Brookfield Utilities UK (was GTC
Pipeline
Linesearch (Pipeline search service) v
Telecommunications
BT Openreach
Virgin Media
Water / Sewerage
Thames Water v
See Response Text
Electricity
Utility Assets Ltd v
Not Affected
Asset Owner
Zayo Group UK Ltd v
Electricity
National Grid Transmission Electricity
SSE Networks (Electricity)
Gas
National Grid Transmission (Gas)
Multi-utility

719




National One Call
Protecting People and Services in the UK

Online: www.national-one-call.co.uk
Call us: 0800 0853 865 (Mon-Fri, 9am-5pm)

Cofely District Energy

<

Telecommunications

BSkyB Telecommunications Services Ltd

CityFibre

Colt Telecoms

Instalcom

Telia Sonera

Trafficmaster Ltd

Verizon Business

Vodafone Limited

N AIAIAIAIAIASA
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openreach

Our Ref: Ref shown on map

Date of issue: shown on map

email: nnhc@openreach.co.uk

Dear Customer,
NR & SW ACT 1991 — PROPOSED WORKS AT: Dalston Ln, London.

Prior to commencement of work: For free onsite guidance and accurate up to date location of BT Apparatus
please contact our Plant Protection Service by the following methods:-

Email the Click Before You Dig Team CBYD@openreach.co.uk
Visit the Click Before You Dig Website www.openreach.co.uk/cbyd

Thank you for your request of NOC/CTWSV456 describing the above proposals.

Enclosed are copies of our drawings marked up to show the approximate locations of BT apparatus in the
immediate vicinity of your works. It is intended for general guidance only. No guarantee is given of its
accuracy.

The drawings are valid for 90 days from the date of issue and should not be relied upon after this time period
has expired.

When planning excavation work or other works near to BT apparatus, please be mindful our apparatus may
exist at various depths and may deviate from the marked route.

To avoid damage it is recommended that mechanical excavators or borers are not used within 600mm of BT
apparatus. If scaffolding is erected, please ensure that our equipment is not enclosed, blocked, covered or
otherwise obstructed by the scaffolding.

In the event of BT apparatus being in the area of your works we recommend that your plant/vehicle crossing is
either resited, or apply for a budget estimate by submitting detailed plans to our Network Relocation Team at
https://www.ournetwork.openreach.co.uk/altering-our-network.aspx

Yours faithfully,

Julie Cullum
NNHC & MBE Manager
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Date: 13/10/2021
LinesearchbeforeUdig ref: 23548644
Your ref: NOC/CTWSV456

Dear Sir/Madam,
Your planned works may proceed with caution.

We have received a notification from the LinesearchbeforeUdig (LSBUD) platform regarding your plans to
carry out works. Based on the information you provided:

Although there are Cadent gas pipes in the area you’re planning to work, you can proceed with your
planned work with caution and in line with the guidance. This outcome is based on the information you
gave us. If your plans change, or you are unable to work to the guidance please let us know as soon as
possible so we can work with you to find a solution.

If your works are being carried out in an easement, please ensure that you contact us to obtain formal,
signed written consent which will only be provided following consultation with our plant protection
team.

Please find enclosed a copy of our plans for the area and ensure you follow our key guidance document
Specification for Safe Working in the Vicinity of Cadent Assets.

What you need to do

BEFORE carrying out any work you must:

e Carefully read the guidance documents and maps showing the location of our gas apparatus.

e Contact the landowner and ensure any proposed works in private land do not infringe on Cadent’s legal rights (i.e.
easements or other rights). If the works are in the road or footpath, the relevant local authority should be contacted.

e Ensure that all persons, including direct labour and contractors, working for you on or near Cadent apparatus follow the
requirements of the HSE Guidance Notes HSG47 'Avoiding danger from underground services'. This guidance can be
downloaded free of charge at www.hse.gov.uk

¢ Inline with the guidance, verify and establish the actual position of gas mains, pipes, services and other apparatus on
site before any activities are undertaken.

DURING any work you must:

e  Comply with all guidance and any further guidance from our specialist team.

e  Ensure that access to Cadent apparatus is maintained at all times.

e Prevent the placing of heavy construction plant, equipment, materials or the passage of heavy vehicles over Cadent
apparatus unless specifically agreed with us in advance.

e  Exercise extreme caution if slab (mass) concrete is encountered during excavation works as this may be protecting or
supporting Cadent apparatus.

* Maintain appropriate clearances between gas apparatus and the position of other buried plant.

This outcome is valid for 28 days from the date of this letter. If your work, or the location, date or nature of
the work you’re doing changes, you must submit another enquiry.

If you need any further information or have any questions about this letter, please contact us at
plantprotection@cadentgas.com or on 0800 688 588 quoting your reference at the top of this letter.

Your responsibilities and obligations



It is your responsibility to ensure that the information you have given us is accurate. You must also share
all relevant documents, including the guidance notes, with anyone who carries out work on your behalf.

This assessment solely relates to Cadent gas pipes. It doesn’t include:

e Cadent’s legal interest (easements or other rights) in the land which restricts activity near Cadent’s pipes in private land.
You must get details of any such restrictions from the landowner in the first instance and if in doubt contact us on 0800
688 588 or at

®  Gas service pipes and related apparatus.

e  Recently installed apparatus.

e Apparatus owned by other organisations such as other gas distribution networks, local electricity companies and other
utilities.

It is your responsibility to consider whether the points above are relevant to you and whether they could
be affected by your proposed work.

This letter does not constitute any formal agreement or consent for any proposed development work
either generally or related to Cadent’s easements or other rights, or any planning or building regulations
applications.

Cadent Gas Ltd or their agents, servants or contractors do not accept any liability for any losses arising
under or in connection with this information. This limit on liability applies to all and any claims in contract,
tort (including negligence), misrepresentation (excluding fraudulent misrepresentation), breach of
statutory duty or otherwise. This limit on liability does not exclude or restrict liability where prohibited by
the law nor does it supersede the express terms of any related agreements.

Kind Regards,

Plant Protection Team

T: 0800 688 588
plantprotection@cadentgas.com
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13/10/2021

LinesearchbeforeUdig Ref: 23548644
Your Ref: NOC/CTWSV456

Dear Sir/Madam,

Further to your enquiry received on 13/10/2021 08:57:57 AM please find attached the ESP Utilities Group
(ESP) response to your enquiry.

If your proposed work site was found to be in the vicinity of ESP plant, project drawing as laid extracts for
these sites are enclosed (not to scale) for your information which show the approximate location of the
ESP gas/electric network close to the area of interest.

As your plans for the proposed work develop you are required to keep ESP regularly updated about the
extent and nature of your proposed works in order for us to fully establish whether any additional
precautionary or diversionary works are necessary to protect our gas network.

Arrangements can be set in place so that one of our representatives can meet on site (date to be agreed)
and we will be happy to discuss the impact of your proposals on the gas network once we have received
the details.

ESP are continually constructing new gas and electricity networks and this notification is valid for 90 days
from the date of this letter. If your proposed works start after this period of time, please re-submit your

linesearchbeforeUdig enquiry.

Yours sincerely,

ESP Utilities Group Ltd
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Requested by: Brian McMaster Company: PlanToDig
Job Reference: 23548644 Your Scheme/Reference: NOC/CTWSV456 ‘
Key for Mains & Service Pipework
Existing LP mains or services operating up to 75 millibar gauge
Existing MP mains or services operating between 75 millibar UT|L|T|ES GROUP

and 2 bar gauge

Existing IP mains or services operating between 2 bar and 7
bar gauge

Whilst ESP Utilities Group Ltd (ESP) try to ensure the asset information we provide is accurate, the information is provided Without Prejudice
and ESP accept no liability for claims arising from any inaccuracy, omissions or errors contained in this response, The actual position of
underground services must be verified and established on site before any mechanical plant is used. Authorities and contractors will be held
liable for the full cost of repairs to ESP apparatus and all claims made against them by Third parties as a result of any interference or

damage.

REPRODUCED FROM THE ORDNANCE SURVEY MAP WITH THE SANCTION OF THE CONTROLLER OF HER MAJESTY'S
STATIONARY OFFICE © CROWN COPYRIGHT RESERVED.

THIS DRAWING IS THE COPYRIGHT OF ES PIPELINES LIMITED AND MAY NOT BE REPRODUCED WITHOUT WRITTEN CONSENT ©

ESP Utilities Group Ltd

Bluebird House

Mole Business Park

Leatherhead

Surrey

KT22 7BA

Phone: 01372 587500

Email: PlantResponses@espug.com

Dig Sites:
Area smmm-

pyupu— Line

Approx scale on A4 paper: 1:1000
(excluding Overview map)

Plans generated through LinesearchbeforeUdig
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Whilst ESP Utilities Group Ltd (ESP) try to ensure the asset information we provide is accurate, the information is provided Without Prejudice
and ESP accept no liability for claims arising from any inaccuracy, omissions or errors contained in this response. The actual position of
underground services must be verified and established on site before any mechanical plant is used. Authorities and contractors will be held
liable for the full cost of repairs to ESP apparatus and all claims made against them by Third parties as a result of any interference or
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Date Requested: 13/10/2021

Requested by: Brian McMaster Company: PlanToDig
Job Reference: 23548644 Your Scheme/Reference: NOC/CTWSV456

Key for Mains & Service Pipework

Existing LP mains or services operating up to 75 millibar gauge

Existing MP mains or services operating between 75 millibar
and 2 bar gauge

Existing IP mains or services operating between 2 bar and 7
bar gauge

Whilst ESP Utilities Group Ltd (ESP) try to ensure the asset information we provide is accurate, the information is provided Without Prejudice
and ESP accept no liability for claims arising from any inaccuracy, omissions or errors contained in this response. The actual position of
underground services must be verified and established on site before any mechanical plant is used. Authorities and contractors will be held
liable for the full cost of repairs to ESP apparatus and all claims made against them by Third parties as a result of any interference or
damage.

REPRODUCED FROM THE ORDNANCE SURVEY MAP WITH THE SANCTION OF THE CONTROLLER OF HER MAJESTY'S
STATIONARY OFFICE © CROWN COPYRIGHT RESERVED.
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Asset location

search

National One Call Plan To Dig
Mill Place

1Mill Road Industrial Estate
WEST LOTHIAN

EH49 7TL

Search address supplied

Your reference

Our reference

Search date

Property
Searches

Dalston Lane
London
E8 3DF

NOC/CTWSV456

ALS/ALS Standard/2021_4521701

13 October 2021

Knowledge of features below the surface is essential for every development

The benefits of this knowledge not only include ensuring due diligence and avoiding risk, but also being able to ascertain the

feasibility of any development.

Did you know that Thames Water Property Searches can also provide a variety of utility searches including a more comprehensive
view of utility providers’ assets (across up to 35-45 different providers), as well as more focused searches relating to specific major
utility companies such as National Grid (gas and electric).

Contact us to find out more.

Thames Water Utilities Ltd

DX 151280 Slough 13

searches@thameswater.co.uk

Property Searches, PO Box 3189, Slough SL1 4WW

www.thameswater-propertysearches.co.uk

0800 009 4540

®0®



Asset location

Property
search

Searches

Search address supplied: Dalston Lane, London, E8 3DF
Dear Sir / Madam

An Asset Location Search is recommended when undertaking a site development.lt is
essential to obtain information on the size and location of clean water and sewerage assets
to safeguard against expensive damage and allow cost-effective service design.

The following records were searched in compiling this report: - the map of public sewers &
the map of waterworks. Thames Water Utilities Ltd (TWUL) holds all of these.

This searchprovides maps showing the position, size of Thames Water assets close to the
proposed development and also manhole cover and invert levels, where available.

Please note that none of the charges made for this report relate to the provision of Ordnance
Survey mapping information. The replies contained in this letter are given following
inspection of the public service records available to this company. No responsibility can be
accepted for any error or omission in the replies.

You should be aware that the information contained on these plans is current only on the day
that the plans are issued. The plans should only be used for the duration of the work that is
being carried out at the present time. Under no circumstances should this data be copied or
transmitted to parties other than those for whom the current work is being carried out.

Thames Water do update these service plans on a regular basis and failure to observe the
above conditions could lead to damage arising to new or diverted services at a later date.

Contact Us

If you have any further queries regarding this enquiry please feel free to contact a member of
the team on 0800 009 4540, or use the address below:

Thames Water Utilities Ltd
Property Searches

PO Box 3189

Slough

SL14WW

Email: searches@thameswater.co.uk
Web: www.thameswater-propertysearches.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 2 of 11
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk



Asset location

Property
search

Searches

Waste Water Services

Please provide a copy extract from the public sewer map.

Enclosed is a map showing the approximate lines of our sewers. Our plans do not
show sewer connections from individual properties or any sewers not owned by
Thames Water unless specifically annotated otherwise. Records such as "private"
pipework are in some cases available from the Building Control Department of the
relevant Local Authority.

Where the Local Authority does not hold such plans it might be advisable to consult the
property deeds for the site or contact neighbouring landowners.

This report relates only to sewerage apparatus of Thames Water Utilities Ltd, it does
not disclose details of cables and or communications equipment that may be running
through or around such apparatus.

The sewer level information contained in this response represents all of the level data
available in our existing records. Should you require any further Information, please
refer to the relevant section within the 'Further Contacts' page found later in this
document.

For your guidance:

e The Company is not generally responsible for rivers, watercourses, ponds, culverts
or highway drains. If any of these are shown on the copy extract they are shown for
information only.

e Any private sewers or lateral drains which are indicated on the extract of the public
sewer map as being subject to an agreement under Section 104 of the Water
Industry Act 1991 are not an ‘as constructed’ record. It is recommended these
details be checked with the developer.

Clean Water Services

Please provide a copy extract from the public water main map.

Enclosed is a map showing the approximate positions of our water mains and
associated apparatus. Please note that records are not kept of the positions of
individual domestic supplies.

For your information, there will be a pressure of at least 10m head at the outside stop
valve. If you would like to know the static pressure, please contact our Customer
Centre on 0800 316 9800. The Customer Centre can also arrange for a full flow and
pressure test to be carried out for a fee.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 3 of 11
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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search

Searches

For your guidance:

e Assets other than vested water mains may be shown on the plan, for information
only.

e |f an extract of the public water main record is enclosed, this will show known public
water mains in the vicinity of the property. It should be possible to estimate the
likely length and route of any private water supply pipe connecting the property to
the public water network.

Payment for this Search

A charge will be added to your suppliers account.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 4 of 11

T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk



Asset location
search

Further contacts:

Waste Water queries

Should you require verification of the invert levels of public sewers, by site
measurement, you will need to approach the relevant Thames Water Area Network
Office for permission to lift the appropriate covers. This permission will usually
involve you completing a TWOSA form. For further information please contact our
Customer Centre on Tel: 0845 920 0800. Alternatively, a survey can be arranged,

for a fee, through our Customer Centre on the above number.

If you have any questions regarding sewer connections, budget estimates,
diversions, building over issues or any other questions regarding operational issues
please direct them to our service desk. Which can be contacted by writing to:

Developer Services (Waste Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Clean Water queries

Should you require any advice concerning clean water operational issues or clean

water connections, please contact:

Developer Services (Clean Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater,co,uk | www,thameswater-propertysearci uk

Property
Searches

Page 5 of 11



Ihames Water Utilties Lid, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value =9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level Manhole Invert Level
6704 17.28 12.94
6702 18.23 12.53
6801 17.82 14.37
67YV n/a n/a
6703 1713 15.12
781A n/a n/a
581C n/a n/a
571G n/a n/a
571C n/a n/a
571D n/a n/a
57T1E n/a n/a
57YQ nfa n/a
57XZ n/a n/a
5711 n/a n/a
6705 17.81 14.93
6711 n/a n/a
6804 19.54 n/a
681C n/a n/a
58WV n/a n/a
58XY n/a n/a
58XX n/a n/a
58XU n/a n/a
581A n/a n/a
681B n/a n/a
5806 19.77 19.35
581B n/a n/a
681D n/a n/a
5807 19.16 n/a
681A n/a n/a
5808 18.89 14.12
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their p should be anticip No Kability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utijties Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E gearches@thameswatarco.l yvanthameswalarproparvssarches.coul
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Thames Water Utiffies Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater,ca,uk | wwwithameswater-propertysearches,co.uk

y cannot be g

Office, License no. 100019345 Crown Coj

ht Reserved.

d. Service pipes are not shown but their presence should be anticipated, No Kability of
Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.
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Terms and Conditions

All sales are made in accordance with Thames Water Utilities Limited (TWUL) standard terms and conditions
unless previously agreed in writing.

1.
2.
3

All goods remain in the property of Thames Water Utilities Ltd until full payment is received.

Provision of service will be in accordance with all legal requirements and published TWUL policies.
All invoices are strictly due for payment 14 days from due date of the invoice. Any other terms must
be accepted/agreed in writing prior to provision of goods or service, or will be held to be invalid.
Thames Water does not accept post-dated cheques-any cheques received will be processed for
payment on date of receipt.

In case of dispute TWUL's terms and conditions shall apply.

Penalty interest may be invoked by TWUL in the event of unjustifiable payment delay. Interest
charges will be in line with UK Statute Law ‘The Late Payment of Commercial Debts (Interest) Act

1998'.

7. Interest will be charged in line with current Court Interest Charges, if legal action is taken.
8. A charge may be made at the discretion of the company for increased administration costs.

A copy of Thames Water's standard terms and conditions are available from the Commercial Billing Team
(cashoperations@thameswater.co.uk).

We publish several Codes of Practice including a guaranteed standards scheme. You can obtain copies of
these leaflets by calling us on 0800 316 9800

If you are unhappy with our service you can speak to your original goods or customer service provider. If you
are not satisfied with the response, your complaint will be reviewed by the Customer Services Director. You
can write to her at: Thames Water Utilities Ltd. PO Box 492, Swindon, SN38 8TU.

If the Goods or Services covered by this invoice falls under the regulation of the 1991 Water Industry Act, and
you remain dissatisfied you can refer your complaint to Consumer Council for Water on 0121 345 1000 or
write to them at Consumer Council for Water, 1st Floor, Victoria Square House, Victoria Square, Birmingham,

B2 4AJ.
Ways to pay your bill

Credit Card BACS Payment Telephone Banking Cheque
Call 0800 009 4540 Account number By calling your bank and Made payable to ‘Thames
quoting your invoice 90478703 quoting: Water Utilities Ltd’
number starting CBA or Sort code 60-00-01 Account number Write your Thames Water
ADS / OSS A remittance advice must 90478703 account number on the

be sent to: Sort code 60-00-01 back.

Thames Water Utilities and your invoice number Send to:

Ltd., PO Box 3189, Thames Water Utilities

Slough SL1 4WW.
or email

Ltd., PO Box 3189,
Slough SL1 4WW

ps.billing@thameswater. or by DX to 151280
co.uk Slough 13

Thames Water Utilities Ltd Registered in England & Wales No. 2366661 Registered Office Clearwater Court, Vastern Rd, Reading, Berks, RG1 8DB,

Ihames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Registered Office: Company:

UK

— Newington House UK Power Networks (Operations)
P ower ) 237 Southwark Bridge Road Limited
London SE1 6NP

Networks

Tl o Registered in England and Wales No: 3870728
Delivering your electricity

Our Ref: 23548644 Your Ref: NOC/CTWSV456
Wednesday, 13 October 2021

Brian McMaster

1 Mill Place Mill Road Ind Est Linlithgow Bridge
Linlithgow

West Lothian

EH49 7TL

Dear Brian McMaster

Thank you for contacting us regarding UK Power Networks equipment at the above site. | have enclosed a copy of our
records which show the electrical lines and/or electrical plant. | hope you find the information useful.

| have also enclosed a fact sheet which contains important information regarding the use of our plans and working
around our equipment. Safety around our equipment is our number one priority so please ensure you have

completed all workplace risk assessments before you begin any works.

Should your excavation affect our Extra High Voltage equipment (6.6 KV, 22 KV, 33 KV or 132 KV), please contact us to
obtain a copy of the primary route drawings and associated cross sections.

If you have any further queries do not hesitate to contact us.

Plan Provision
0800 056 5866
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UK Registered Office: Company:

N Newington House UK Power Networks (Operations)
Powel- 2 237 Southwark Bridge Road Limited
— London SE1 6NP
Networks

Tl o Registered in England and Wales No: 3870728
Delivering your electricity

This information is made available to you on the terms set out below. If you do not accept the terms of use set out in
this fact sheet please do not use the plans and return them to UK Power Networks.

UK Power Networks does not warrant that the information provided to you is correct. You rely upon it at your own risk.

UK Power Networks does not exclude or limit its liability if it causes the death of any person or causes personal injury
to a person where such death or personal injury is caused by its negligence.

Subject to paragraph 2 UK Power Networks has no liability to you in contract, in tort (including negligence), for breach
of statutory duty or otherwise how for any loss, damage, costs, claims, demands, or expenses that you or any third
party may suffer or incur as a result of using the information provided whether for physical damage to property or for
any economic loss (including without limitation loss of profit, loss of opportunity, loss of savings, loss of goodwill, loss
of business, loss of use) or any special or consequential loss or damage whatsoever.

The information about UK Power Networks electrical plant and/or electric lines provided to you belongs to and
remains the property of UK Power Networks. You must not alter it in any respect.

The information provided to you about the electrical plant and/or electric lines depicted on the plans may NOT be a
complete record of such apparatus belonging to UK Power Networks. The information provided relates to electric
lines and/or electrical plant belonging to UK Power Networks that it believes to be present but the plans are not
definitive: other electric lines and/or electrical plant may be present and that may or may not belong to UK Power
Networks.

Other apparatus not belonging to UK Power Networks is not shown on the plan. It is your responsibility to make your
own enquiries elsewhere to discover whether apparatus belonging to others is present. It would be prudent to
assume that other apparatus is present.

You are responsible for ensuring that the information made available to you is passed to those acting on your behalf
and that all such persons are made aware of the contents of this letter.

Because the information provided to you may not be accurate, you are recommended to ascertain the presence of UK
Power Networks electric lines and/or electrical plant by the digging of trial holes. Trial holes should be dug by hand
only.

Excavations must be carried out in line with the Health and Safety Executive guidance document HSG 47. We will not
undertake this work. A copy of HSG 47 can be obtained from the Health and Safety Executives website.

All electric lines discovered must be considered LIVE and DANGEROUS at all times and must not be cut, resited,
suspended, bent or interfered with unless specially authorised by UK Power Networks.

The electric line and electrical plant belonging to UK Power Networks remains so even when made dead and
abandoned and any such electric line and/or electrical plant exposed shall be reported to UK Power Networks.

Where your works are likely to affect our electric lines and/or electrical plant an estimate of the price of any
protective /diversionary works can be prepared by UK Power Networks Branch at Metropolitan House, Darkes Lane,
Potters Bar, Herts. , EN6 1AG, telephone no. 0845 2340040
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UK Registered Office: Company:

Newington House UK Power Networks (Operations)
Powel- ) 237 Southwark Bridge Road Limited
London SE1 6NP
Networks

Registered in England and Wales No: 3870728

Delivering your electricity

10.

11.

12.

Any work near to any overhead electricity lines must be carried out by you in accordance with the Health and Safety
Executive guidance document GS6 and the Electricity at Work Regulations.

The GS6 Recommendations may be purchased from HSE Books or downloaded from the Energy Networks
Association’s website.

If given a reasonable period of prior notice UK Power Networks will attend on site without charge to advise how and
where “goal posts” should be erected. If you wish to use this service, in the first instance please telephone: 0845
6014516 between 08:30 and 17:00 Monday to Friday.

You are responsible for the security of the information provided to you. It must not be given, sold or made available
upon payment of a fee to a third party.

If in carrying out work on land in, on, under or over which is installed an electric line and/or electrical plant that
belongs to UK Power Networks you and/or anyone working on your behalf damages (however slightly) that apparatus
you must inform immediately UK Power Networks by our emergency 24 hour three digit telephone number 105
providing;

° your name, address and telephone number;
the date, time and place at which such damage was caused;
a description of the electric line and/or electrical plant to which damage was caused;
the name of the person whom it appears to you is responsible for that damage;
the nature of the damage.

The expression “UK Power Networks” includes UK Power Networks (EPN) plc, UK Power Networks (LPN) plc, UK Power
Networks (SEPN) plc, UK Power Networks and any of their successors and predecessors in title.
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Important Information = please read The purpose of this plan is to identify Virgin Media apparatus. We have tried to make it as accurate as possible but we cannot warrant its accuracy. In addition, we caution that within Virgin Media spparatus there may be instances where mains volkage power
cabjes have been placed inside green, rather than black ducting, Further details can be found using the “Affected Postcodes,pdf”, which can be downladed from this website, Therefore, you must not relly sclelly on this plan if you are carrying out any excavation or other works in the vicinity of
Virgin Media apparatus. The actual position of any underground service must be verified by cable detection equipment, etc, and established on site before any mechanical plant is used. Accordingly, unless it is due to the negligence of Virgin Media, its employees or agents, Virgin Media wall not
have ary abibty for any omissions or inaccuracies in the plan or for any foss or damage caused or arising from the use of andlor any rejance on this plan, This plan is produced by Virgin Media Limited (c) Crown copyright and database rights 2021 Ordnance Survey 100019209,




GROUP

_ Zayo Plant Protection Centre

PlanToDig c/0.JSM . Group. Ltd

1 Mill Place Mill Road Ind Est Linlithgow Bridge Plant Protection Department
Linlithgow West Lothian Sterling House

EH49 7TL Mutton Lane

Potters Bar

Date:  13/10/2021 Herts, EN6.3AR

Our Reference: 23548644
Your Reference: NOC/CTWSV456

ZAYO GROUP UK LTD NOT. AFFECTED. C2 PRELIMINARY. PLANT ENQUIRY
We acknowledge with thanks your request dated 13/10/2021 08:58:13 AM for information on the location of our services.

Having examined. our. records, we can confirm. that ZAYO GROUP. UK LTD. has. no. owned. apparatus within. the search.
area of your enquiry. detailed in the reference/location. provided.

Please do not hesitate. to. contact us for. further. assistance.

Regards,

Zayo. Group. UK Ltd ¢/0.JSM.Group. Ltd
JSM Plant Protection Department
T.01992 655.919.
zayoplantenquiries@jsmgroup.com

Switchboard +44, (0)1992 788 019 - Fax +44, (0)1992 788 026
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Krgzans shoppng Cancre __LLJAM‘HQ

Date Requested 13/10/2021
Requested by: Brian McMaster

ZAYO DUCT

. ar E ZAYO CHAMBER

Area . .. -

Company: PlanToDig
Job Reference: 23548644

Your Scheme/Reference: NOC/CTWSV456

Dig Sites:  Line ====

Scale on. A4 paper: 1:1000

The. information. on. this. document is. proprietary. and. shall not be. used, copied, reproduced or. disclosed. in
whole. or. in. part. without. written. consent. of Zayo. Group. UK Ltd... Approximate. location. only. is. shown.. To
determine. exact. location. a. trial. hole. must. be. dug. with. a. Zayo. Group. UK. Ltd. Supervisor. present.. Zayo

Group. UK Ltd and JSM. Construction. Ltd. accept no.liability. for. errors or.omissions.

Linesea rch Warning: PDF. designed. for. colour. print. only. with. no. page. N

before (dig

Protecting Lives, Cables & Pipes
In Emergency Only and if Zayo Plant or Cables damaged call: 0800 169 1646..

scaling.. . This. Information. is. given. as. a. guide. only. and. its.

accuracy. cannot be guaranteed

CROWN COPYRIGHT. © All Rights Reserved. Ordnance. Survey. Licence. number: 100040487.

GROU.,VO

4th. Floor Harmsworth. House.
13-15 Bouverie Street
London EC4Y.8DP

JSM. Group. Ltd
Sterling House
Mutton. Lane, Potters Bar
Hertfordshire, EN6.3AR
T.01992 788 019
zayoplantenquiries@jsmgroup.com.
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Company: PlanToDig
Dig Sites: Line

Job Reference: 23548644

Your Scheme/Reference: NOC/CTWSV456
The information on this document is proprietary and shall not be used, copied, reproduced or disclosed in
whole or in part without written consent of Zayo Group UK Ltd. Approximate location only is shown. To
determine exact location a trial hole must be dug with a Zayo Group UK Ltd Supervisor present. Zayo

Scale on A4 paper: 1:1000

Group UK Ltd and JSM Construction Ltd accept no liability for errors or omissions

N

Warning: PDF designed for colour print only with no page

Linesearch
before i4dig

Protecting Lives, Cables & Pipes

scaling. This Information is given as a guide only and its

accuracy cannot be guaranteed

In Emergency Only and if Zayo Plant or Cables damaged call: 0800 169 1646

| . /\\ : l—— e — —
‘u ) Pl \/ f—)-r_ T k l | J - L
Date Requested: 13/10/2021 — . 7AYO DUCT
Requested by: Brian McMaster - IZ v
or ZAYO CHAMBER
GROU
s AreattllL 4th Floor Harmsworth House

13-15 Bouverie Street
London EC4Y 8DP

JSM Group Ltd

Sterling House

Mutton Lane, Potters Bar
Hertfordshire, EN6 3AR

T: 01992 788 019
zayoplantenquiries@jsmgroup.com

CROWN COPYRIGHT © All Rights Reserved. Ordnance Survey Licence number: 100040487



) 1Be

N Z2t024

184 | 191020

L

Date Requested: 13/10/2021

ZAYO DUCT
Requested by: Brian McMaster - o IZ S
Company: PlanToDig
Job Reference: 23548644 Dig Sites: ~ Line ===- Area'. ..
Your Scheme/Reference: NOC/CTWSV456 Scale on A4 paper: 1:1000

The information on this document is proprietary and shall not be used, copied, reproduced or disclosed in
whole or in part without written consent of Zayo Group UK Ltd. Approximate location only is shown. To
determine exact location a trial hole must be dug with a Zayo Group UK Ltd Supervisor present. Zayo

Group UK Ltd and JSM Construction Ltd accept no liability for errors or omissions.

> Linesear(:h Warning: PDF designed for colour print only with no page N
! i{l before“dig scaling. This Information is given as a guide only and its

Protecting Lives, Cables & Pipes

accuracy cannot be guaranteed

In Emergency Only and if Zayo Plant or Cables damaged call: 0800 169 1646

CROWN COPYRIGHT © All Rights Reserved. Ordnance Survey Licence number: 100040487

GROUP

4th Floor Harmsworth House
13-15 Bouverie Street
London EC4Y 8DP

JSM Group Ltd
Sterling House
Mutton Lane, Potters Bar
Hertfordshire, EN6 3AR
T: 01992 788 019
zayoplantenquiries@jsmgroup.com




- |
il
| U
U ‘[ -
M
|

= ]

-

I
R I J‘“t\
| 1 i

Your Scheme/Reference: NOC/CTWSV456 Scale on A4 paper: 1:1000

H |
S\ e ray7am f [ - M i
¥ S AL L*———— | — L — T \ ‘
N \\ /\0 /"/ .//'/{ |‘ \I il 7K—IJ—T* { ‘ \[\d_ i l\ I_'{‘ |
Date Requested: 13/10/2021 ZAYO DUCT za O®
Requested by: Brian McMaster - o IZ P rrar Pv
Company: PlanToDig
Job Reference: 23548644 Dig Sites:  Line === Area " .

The information on this document is proprietary and shall not be used, copied, reproduced or disclosed in
whole or in part without written consent of Zayo Group UK Ltd. Approximate location only is shown. To

determine exact location a trial hole must be dug with a Zayo Group UK Ltd Supervisor present. Zayo
Group UK Ltd and JSM Construction Ltd accept no liability for errors or omissions.

@ Linesearch
ﬁ before f4dig

Protecting Lives, Cables & Pipes

Warning: PDF designed for colour print only with no page N

scaling. This Information is given as a guide only and its

accuracy cannot be guaranteed

In Emergency Only and if Zayo Plant or Cables damaged call: 0800 169 1646

CROWN COPYRIGHT © All Rights Reserved. Ordnance Survey Licence number: 100040487

4th Floor Harmsworth House
13-15 Bouverie Street
London EC4Y 8DP

JSM Group Ltd
Sterling House
Mutton Lane, Potters Bar
Hertfordshire, EN6 3AR
T: 01992 788 019
zayoplantenquiries@jsmgroup.com




/ ] | { 1] | l_E ‘tf_f_:f‘ ) (L o]
- Ll *—JI‘ l‘ L ‘::J_T___r _l_l _l\_: —— ot —*—7’ /f
T _}T l‘l - ‘ ‘ f‘( \\ T J’I‘.; f”j _
I —— T AT
77T [ N
| | / |
N
I ~|| rLﬂL i g] - I fl[“_
ﬂ‘ SRl R=INIF; L
%“‘AE_L)J'\ j\\ﬁ\ | = . LJ H_———_4J JEI R
v [ il . '
[ — T — = T Izﬂ 3 | 1 f"lﬁ,—‘\\\ ‘W,\
| / R
lH_—J E j . ; /tw 3 ’— | \ llqll \I\
T r‘ 1 | T o L L 1 ‘ \
ﬂ . | EI FT i ‘\, \L_ L
EP____—L B % e 5J | g El" “\,I \'\ e
= M - F [ ,f/l | ‘» I"‘. .
HJ ? LT ] ,,4?// \x\ =
—7‘ U|7_7{__7_T AT ] | o e 5\ 1] /. | S, —
| Qj -""/[1 == j? \‘ \\ T | ‘ e — T
e T L il
- B !
] S

I o N ) A — —— | ‘
I | L o \,_i
= /T A
\
{

[l | — / — V|
Date Requested: 13/10/2021 ZAYO DUCT z a oO
Requested by: Brian McMaster - o IZ A0 CHAMBER A
Company: PlanToDig
Job Reference: 23548644 Dig Sites: ~ Line ===- Area'. ..

Your Scheme/Reference: NOC/CTWSV456

Scale on A4 paper: 1:1000

The information on this document is proprietary and shall not be used, copied, reproduced or disclosed in
whole or in part without written consent of Zayo Group UK Ltd. Approximate location only is shown. To

determine exact location a trial hole must be dug with a Zayo Group UK Ltd Supervisor present. Zayo
Group UK Ltd and JSM Construction Ltd accept no liability for errors or omissions.

@ Linesearch
Qﬁ’ before f4dig

Protecting Lives, Cables & Pipes

In Emergency Only and if Zayo Plant or Cables damaged call: 0800 169 1646

CROWN COPYRIGHT © All Rights Reserved. Ordnance Survey Licence number: 100040487

Warning: PDF designed for colour print only with no page

scaling. This Information is given as a guide only and its

accuracy cannot be guaranteed

4th Floor Harmsworth House
13-15 Bouverie Street
London EC4Y 8DP

JSM Group Ltd
Sterling House
Mutton Lane, Potters Bar
Hertfordshire, EN6 3AR
T: 01992 788 019

zayoplantenquiries@jsmgroup.com






