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EXECUTIVE SUMMARY

Hartley Bridge (LM-LP3400-001.00) is located in the town land of Hartley on the LP3400
in County Leitrim, approximately 2km north of Carrick-on-Shannon. Hartley Bridge, which
is located on the Co. Leitrim/Roscommon border on the River Shannon, was constructed
in 1915 making it one of the first reinforced concrete bridges in Ireland. The bridge
consists of eight spans, six (Spans 1 to 6) of which form one structure, with the remaining
two spans (Spans 7 and 8) forming a separate abutting structure. Span lengths vary from
7.2m to a maximum of 12.3m.

This report presents the findings of the condition inspection and structural assessment of
Spans 1 to 6 of Hartley Bridge. Spans 7 and 8 were not assessed, as no information is
currently available for this separate structure. The condition inspection was carried out
using boat access. The structural assessment was undertaken using structural details
provided in the Electricity Supply Board (ESB) Hartley Bridge Structural Report, dated
May 1984. No additional structural opening up or material testing was completed as part
of this assessment, as per the requirements of our brief. No structural information was
available for the separate two-span section and a structural assessment of this section
was not therefore completed. A summary of the results of the structural assessment are
presented in the table below.

Structure Name No of Span (m) Structure Assessed
ID Spans Type Capacity
LM- Hartley 6-span 62.2m (6-span Reinforced | < 3 tonnes
LP3400- Bridge section section) 72.05m concrete
001.00 (overall length)

This Structural Assessment of the six-span structure indicates that of the six major
components of the structure (deck slab, transverse deck beam, parapet beam, columns,
diagonal brace and the horizontal tie), five of these fail the Stage 1 Assessment, with only
the horizontal tie section being of sufficient capacity to carry the imposed loading. Of
these five components, three elements; the deck slab, transverse deck beam and parapet
beam, received a rating of < 3 tonnes live load carrying capacity. One section of the
structure, the parapet beam, was assessed as being unable to support its own self weight
under shear. It should be noted that further opening up works would be required to
determine the reinforcement in this element to more accurately assess the shear capacity.
Generally, the results from this assessment are in line with those found in the ESB
Structural Report of 1984.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge
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The following works are recommended for this structure:
— More comprehensive opening up works to determine reinforcement in
the structural elements of both the main six-span structure and the
separate two-span structure.

— More comprehensive materials testing in each structural element.

— A Stage 2 Assessment, based on the findings of the above. This should

include the separate two-span structure (Spans 7 and 8).

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge
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1.0 INTRODUCTION

1.1. Doran Consulting Ltd was commissioned by Leitrim County Council to undertake a
Stage 1 Structural Assessment of Hartley Bridge.

1.2. In December 2012, Doran Consulting Ltd completed a Principal Inspection of Hartley
Bridge. The bridge achieved an overall Condition Rating of 4.

1.3. Hartley Bridge was constructed in 1915 and comprises of two sections; a six-span
reinforced concrete integral structure and an adjoining two-span cast in/situ reinforced
concrete structure butting the six-span structure to the west. All components of the
structure are composed of reinforced concrete.

1.4. Both the six-span section and two-span section of the structure consists of:
- Reinforced concrete deck slab,
- Reinforced concrete transverse deck beams,
- Reinforced concrete parapet beams,

- Reinforced concrete columns with reinforced concrete diagonal bracing and

reinforced concrete horizontal ties.

1.5. The Structural Assessment has been undertaken using Tedds Software by Tekla to
assess the parapet beam sections of the structure. In addition, the software
Masterseries Masterframe by Civil and Structural Computer Services Ltd has also
been used to assess the columns, braces and ties. Elastic Analysis of the reinforced
concrete sections has been undertaken to determine their Elastic Bending Capacities
and Shear Capacities.

1.6. The brief for this report is to assess the load carrying capacity of the main six-span
structure in accordance with NRA BD 21/14 and NRA BD 44/14. The live loading
applied to the bridge is the 40-tonne assessment live loading. The adjoining two-span
structure has not been assessed, as there is currently no information available for this
separate structure.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 1
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1.7. The following documents were used in the assessment of Bridge Ref. LM-LP3400-
001.00. Hartley Bridge:

National Roads Authority Publications

NRA BD 21/14  The Assessment of Road Bridges and Structures (including Erratum
No. 1, dated December 2014)

NRA BD 44/14  The Assessment of Concrete Road Bridges and Structures
Electricity Supply Board Reports

Hartley Bridge, Structural Report, May 1984

Leitrim County Council Drawings

Drawing No. 214/24 Hartley Bridge, Carrick-on-Shannon

Doran Consulting Reports

Principal Inspection and Inventory Gathering of Leitrim County Council Bridge Network
Hartley Bridge, LM-LP3400-001.00, October 2013

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 2



2.0 DESCRIPTION OF STRUCTURE

2.1 Structure: Ref, LM-LP3400-001.00, Hartley Bridge

2.1.1 Basic Details and Dimensions

Route Number
OS Reference

Bridge Ref:

Bridge Name
Number of spans
Number of sections
Total length

Span Lengths

Angle of skew
Overall bridge width
Carriageway width
Verge widths (Grass)

2.2 Bridge Components

2.2.1 Deck Slab

Stage 1 Structural Assessment Report, January 2016

Bridge Ref: LM-LP3400-001.00, Hartley Bridge

LP3400
301954.406 N
193834.067 E
LM-LP3400-001.00
Hartley Bridge

8

2

72.05m

Span 1 -7.00m
Span 2 - 10.37m
Span 3 - 11.82m
Span 4-10.41m
Span 5 - 10.39m
Span 6 - 10.39m
Span 7 - 3.64m*
Span 8 - 3.68m*
*Note: Spans 7 and 8 were not assessed
0 degrees
5.84m

3.97m

North — 0.31m
South — 0.31m

Reinforced concrete deck slab, 6"
(152mm) deep with top reinforcement of
'@ (12.7mm) bars at 92" (241mm)
centres and bottom reinforcement of 12"Q@
(12.7mm) bars at 434" (121mm) spacing.

Doran
CONSULTING

DL fe R MG EHGINE ERIMG SRCELLERCE

Electrankc: Copy



222 Transverse Deck Beam

223 Parapet Beam

224 Column

225 Diagonal Brace

226 Horizontal Tie

2.4 Abutments/Wing Walls

Stage 1 Structural Assessment Report, January 2016

Bridge Ref: LM-LP3400-001.00, Hartley Bridge

Transverse deck beams of reinforced
concrete measuring 8" x 5"
(2083mmx127mm), reinforcement of
2x'Moss bars' and 1x 1"@ (25mm) bar.

Parapet Beams of reinforced concrete
are 70" x 12" (1778mm x 305mm).
Beams are reinforced as follows; Bottom
at mid-span outer 3xMoss bars,
3x@25mm bars and 1x22mm bar. Bottom
at mid-span inner 3xMoss bars, 3x1"Q
(25mm) bars and 2x22mm bars. Top at
mid span 2xMoss bars and 2x7/8"J
(22mm) bars. Top at supports 2xMoss
bars.

Reinforced concrete columns measuring
15"x18" (8381mmx457mm), reinforcement
consists of 6x3/4"@ (19.1mm) bars with
3/16" (4.76mm) links at 6" (150mm)
centres.

Diagonal braces connect the columns
and measure 12"x10" (305mmx254mm),
reinforcement consists of 4x 2"d (12mm)
bars with 3/16" (4.7mm) links at 10"
(225mm) centres.

Horizontal Ties also connect the columns
and measure 10"x10" (254mmx254mm),
reinforcement consists of 4x 2"@ (12mm)
bars with 3/16" (4.7mm) links at 10"
(225mm) centres.

Concrete abutment - East side, earthwork

revetment abutment on the west side.
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25 Construction Materials

2.6 Depth of fill over structure

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge
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Reinforced concrete.

Concrete strengths used in assessment:
Concrete compressive strength = 25
N/mm?

Reinforcement yield strength = 250 N/mm?
Material properties are taken from ESB
Structural Report 1984.

No fill over structure.



3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7
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CONDITION OF STRUCTURE

A condition survey was carried out as part of the 2012 Principal Inspection works
completed by Doran Consulting. Photographs from this assessment are provided in
Appendix A.

General

The structure is in poor condition with significant areas of spalled concrete to the
deck, the parapet beams and the transverse deck beams. Reinforcement is exposed
and corroded.

Surfacing

The carriageway surfacing is in good condition.

Footways/verges

There are grass verges on both sides of this bridge; no footways are provided.
Parapets

Parapets consist of the main structural parapet beams which are reinforced
concrete. Spalled concrete and exposed reinforcement is a regular occurrence along
the length of the parapet beams.

Deck Slab

There is severe spalling of concrete with corroded reinforcement throughout the
entire soffit.

Transverse Deck Beams
There is widespread spalling of the concrete and exposed reinforcement.
Piers (Columns, Diagonal Braces and Horizontal Ties)

Piers are generally in a fair condition with some minor areas of spalled

concrete and cracking to the concrete cover.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 6
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3.8 Abutments

East abutment - spalling of concrete and exposure of reinforcement.

West abutment - transverse member is spalled and reinforcement is exposed and
corroded.

3.9 Other Elements - Separate 2 span structure
There are minor areas of spalling throughout.

3.10 The 2012 Principal Inspection assigned the bridge a Condition Rating of 4; poor
condition.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 7
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4.0 STRUCTURAL INVESTIGATION RESULTS

41 No Structural Investigation works were completed for this Assessment, as per the

requirements of our brief.

4.2 Yield strength of reinforcement and compressive strength of concrete have been
taken from ESB Structural Report 1984. Copies of these Assessment results are

included in Appendix B.

4.3 Material Properties are as follows:

—  Worst Credible Concrete Compressive Strength = 25 N/mm?

—  Yield Strength of Reinforcement = 250 N/mm?

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 8
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5.0 ASSESSMENT METHODOLOGY

5.1 Loading

40-tonne Assessment Loading has been applied to each element of the structure in
accordance with NRA BD 21/14, The Assessment of Road Bridges and Structures
and NRA BD 37/01, Loads for Highway Bridges.

The abutments have not been subject to a quantitative assessment; these elements
have been assessed qualitatively, based on their condition.

5.2 Loading Parameters
Number of Nominal Lanes : 1
Road Class : Local
Traffic Volume Category : Low
Road Condition : Good

Partial Factors for Loads

Permanent Dead Load — Concrete: 1.15

Superimposed DL — Fill : 1.20

Superimposed DL — Surfacing : 1.75

Live Load Factor : 1.50

Load Effects Factor : 1.10
5.3 Load Cases

The following basic load cases have been considered:

A Dead load and Superimposed Dead Load
B 40 tonne Assessment Live Load (UDL and KEL)
C 40 tonne Assessment Live Load (Single Axle)

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 9
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5.4 The following typical load case combinations were considered:
1) A+B: 40 tonne Assessment Load (UDL&KEL)
2) A+C: 40 tonne Assessment Load (Single Axle)

Each load case combination was positioned at a number of locations to achieve the
highest Bending Moment and Shear force.

5.5 Nominal Loads

5.5.1 Dead Load (un-factored)

Deck slab Assessment Calculation
Self weight reinforced concrete slab : 3.648 kN/m/m

Parapet Beam Assessment Calculation

Self weight reinforced concrete sections : 24.67 KN/m (per beam)

Column, Diagonal Brace & Horizontal Tie Calculations

Self weight reinforced concrete slab : self weight included in model
552 Superimposed dead load (un-factored)

Deck slab Assessment Calculation
Self weight of surfacing : 1.92 kN/m/m

Parapet Beam Assessment Calculation
Self weight of surfacing : 5.02 kN/m

Column, Diagonal Brace & Horizontal Tie Calculations
Self weight of surfacing : 1.87 kN/m?

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 10
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5.5.3 Live Load
Assessment Live load (un-factored)

Deck slab Assessment Calculation
Single Wheel Lg =82 kN

Deck Beam Assessment Calculations

HA UDL & KEL UDL = 28.8 kN/m
KEL = 27.7 kN/m
Single Axle Lg =82 kN

Parapet Beam Assessment Calculations

HA UDL & KEL UDL = 10.1 kN/m
KEL = 50.6 kN/m
Single Axle Lg =82 kN

Column, Diagonal Brace & Horizontal Tie Calculations
HA UDL & KEL UDL = 6.53 kN/m®
KEL = 32.9 kN/m

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 11



6.0

6.1

6.1.1

6.1.2.1

ASSESSMENT RESULTS

Deck Superstructure

General

The results of the Structural Assessment of the main six-span structure of Hartley
Bridge, LM-LP3400-001.00, are presented below. Each component of the bridge
was assessed individually for bending, shear and axial forces, where applicable.

Bending effects are given in kNm, shear in kN and axial forces in kN.

Due to its poor condition of the structure, a Condition Factor of 0.80 has been used in
the assessment of the bridge, in the determination of member capacities in bending,
shear and axial load.

Assessment calculations can be found in Appendix C.

Assessment Rating - six-span section

An Assessment Rating (AR) is presented for each structural element under each of
the Loadcase Combinations considered. An AR of less the unity (1.00) indicates that
the capacity of the structure exceeds the applied loading effect. Values of AR

greater than 1.00 are highlighted in red bold text.

Deck Slab

Table 1: Single Wheel (40 tonne) Assessment Loading Results for Deck Slab component, shows

the results of the Single Wheel Assessment Loading for the deck slab in bending and
shear. The calculated maximum Assessment Rating for the deck slab component
was 3.97, in hogging Bending Moment.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 12
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Loadcase Applied Loading Capacity AR
Combination (kNm)/(kN) (kNm)/(kN)
Single Wheel (4.0t) 371 18.34 2.02
- Moment Sagging
Single Wheel (4Qt) 376 9.47 3.97
- Moment Hogging
Single Wheel (40t) 106.1 7914 1.34

- Shear

Table 1: Single Wheel (40 tonne) Assessment Loading Results for Deck Slab component

The Deck Slab elements of Hartley Bridge have therefore been assessed as being
incapable of sustaining the effects of the 40 tonne assessment loading; the element is

overstressed by 297%, in hogging moment.

Based on these results the deck slab component of the structure has a reduced Live

Load capacity of < 3 tonnes.

6.1.2.2 Transverse Deck Beams

Table 2: 40 tonne (HA) Assessment Loading Results for Transverse Beam component, shows
the results of the 40 tonne Assessment Loading for the transverse deck beam in
bending and shear. The calculated maximum Assessment Rating for the transverse
deck beam component was 2.90, in Shear.

Loadcase Applied Loading Capacity AR
Combination (kNm)/(kN) (kNm)/(kN)
HA UDL+KEL (40t)- 33235 127.85 2.60
Moment
HA UDL+KEL (40t)- 187.61 65.11 2.90
Shear

Table 2: 40 tonne (HA) Assessment Loading Results for Transverse Beam component

The Transverse Deck Beam element of Hartley Bridge has therefore been assessed as
being incapable of sustaining the effects of the 40 tonne assessment loading; the

element is overstressed by 190%, in shear.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 13
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Based on these results the transverse deck beam component of the structure has been
assessed as having a reduced Live Load capacity of < 3 tonnes.

Table 3: Single Axle Assessment Loading Results for Transverse Beam component,
shows the results of the Single Axle Assessment Loading for the deck beam in bending
and shear. The calculated maximum Assessment Rating for the transverse deck beam
component was in 3.90, in Shear.

Loadcase Combination | Applied Loading Capacity AR
(kNm)/(kN) (kNm)/(kN)

Single Axle (40t)- 399.1 127.85 3.12

Moment

Single Axle (40t)- Shear 253.99 65.11 3.90

Table 3: Single Axle Assessment Loading Results for Transverse Beam component

The Transverse Deck Beam element of Hartley Bridge has therefore been assessed as
being incapable of sustaining the moment and shear effects of the Single Axle 40
tonne assessment loading; the element is overstressed by 290%, in shear.

Based on these results the transverse deck beam component of the structure has a
reduced Live Load capacity of < 3 tonnes.

6.1.2.3 Parapet Beam

Table 4: Assessment Loading Results for Parapet Beam, shows the results of the
Assessment Loadings for the parapet beam in bending and shear. The calculated
maximum Assessment Rating for the parapet beam component was 2.77, in Shear
under the Single Axle loading.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 14
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Loadcase Combination | Applied Loading Capacity AR
(kNm)/(kN) (kNm)/(kN)

HA UDL+KEL (fLOt) - 425.0 1306.48 0.36
Moment sagging

HA UDL+KEL (40t) - 664.5 557.37 1.19
Moment hogging

HA UDL+KEL (40t) - 339.0 138.84 244
Shear

Single Axle (4(?t) - 507 1306.48 0.39
Moment sagging

Single Axle (4Qt) - 684 557.37 1.23
Moment hogging

Single Axle (40t) - 372 138.84 2.77
Shear

Table 4: Assessment Loading Results for Parapet Beam

The Parapet Beam element of Hartley Bridge has therefore been assessed as being
incapable of sustaining the hogging moment and shear effects of the 40 tonne
assessment loading, the element is overstressed by 177% in shear.

Based on these results the parapet beam component of the structure has a reduced
Live Load capacity of < 3 tonnes.

6.1.24  Columns

Table 5: 40 tonne Assessment Loading Results for Column (Pier) component, shows
the results of the 40 tonne Assessment Loading for the column component. The
calculated maximum Assessment Rating for the column component was 1.41.

Loadcase Applied Loading Capacity AR
Combination (kNm)/(kN) (kNm)/(kN)
HM/?) Sg;)t l;Dkx‘;a'fEL ) 58.05 kNm 105.82 kNm »
. 822.31 kN 949.87 kN ’
combined

Table 5: 40 tonne Assessment Loading Results for Column (Pier) component

The Column element of Hartley Bridge has therefore been assessed as being
incapable of sustaining the effects of the 40 tonne assessment loading; the element
is overstressed by 41% in combined bending and axial load.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 15
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6.1.2.5 Diagonal Brace

Table 6: 40 tonne Assessment Loading Results for Diagonal Brace, shows the
results of the 40 tonne Assessment Loading for the diagonal brace component. The
calculated maximum Assessment Rating for the diagonal brace component was 1.19.

Loadcase Applied Loading Capacity AR
Combination (kNm)/(kN) (kNm)/(kN)
HMAO f:g:])t LéLD:XJi“a'TEL ) 21.22 kNm 26.13 kNm 115
140.83 kN 376.83 kN )

combined

Table 6: 40 tonne Assessment Loading Results for Diagonal Brace

The Diagonal Brace element of Hartley Bridge has therefore been assessed as being
incapable of sustaining the combined axial and moment effects of the 40 tonne
assessment loading, the element is overstressed by 19%.

6.1.2.6 Horizontal Tie

Table 7: 40 tonne Assessment Loading Results for Horizontal Tie component, shows
the results of the 40 tonne Assessment Loading for the tie component. The
calculated maximum Assessment Rating for the horizontal tie component was 0.81.

Loadcase Applied Loading Capacity AR
Combination (kNm)/(kN) (kNm)/(kN)
HA (40t) UDL + KEL - 63.72 78.68 0.81
Axial Force

Table 7: 40 tonne Assessment Loading Results for Horizontal Tie component

Based on these results, the horizontal ties sustain the full effects of the 40 tonne
Assessment Loading, with a reserve capacity of 19% available.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 16
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6.2 Parapets

The existing parapet beams do not comply with the current guidelines for vehicle
containment.

6.3 Abutments

The concrete and earth retaining abutments supporting the structure were not
assessed quantitatively, but were assessed qualitatively based on their condition.
The east side abutment has some concrete spalling and reinforcement exposure,
some concrete repair work is required. The west side abutment is of unusual
construction consisting of concrete piers and an earth revetment. There is concrete
spalling to the transverse member and reinforcement exposure concrete repairs are
required. The abutments are considered to be adequate.

Stage 1 Structural Assessment Report, January 2016
Bridge Ref: LM-LP3400-001.00, Hartley Bridge 17
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7.0 CONCLUSIONS

7.1. The six-span section (Spans 1 to 6) of Bridge Ref: LM-LP3400-001.00, Hartley
Bridge, has been subject to a Stage 1 Structural Assessment. Each component of
the structure has been assessed for the effects of the 40 tonne Assessment Loading
at the Ultimate Limit State.

7.2. The results of the assessment are summarised as follows:

7.2.1. Deck Slab

The deck slab component of the structure fails 40tonne Assessment Loading for
Single Wheel Loading. The critical failure mode is hogging bending moment and the
calculated maximum Assessment Rating for this component is 3.97. The deck slab
cannot sustain the effects of the 40 tonnes Assessment loading and a reduced
assessment live load capacity of < 3 tonnes has been calculated for this component.

7.2.2. Transverse Deck Beam

The transverse deck beam component of the structure fails 40t Assessment Loading
for HA (UDL+KEL) and Single Axle Loading. The critical failure mode is shear and
the calculated maximum Assessment Rating for this component is 3.90. The
transverse deck beam cannot sustain the effects of the 40 tonnes Assessment
loading and a reduced assessment live load capacity of < 3 tonnes has been
calculated for this component.

7.2.3. Parapet Beam

The parapet beam component of the structure fails 40t Assessment Loading for HA
(UDL+KEL) and Single Axle Loading. Of these, the critical failure mode was shear in
both load conditions and the calculated maximum Assessment Rating is 2.77. The
parapet beam cannot sustain the effects of the 40 tonnes Assessment loading and a
reduced assessment live load capacity of < 3 tonnes has been calculated for this

component.

Stage 1 Structural Assessment Report, January 2016
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7.2.4.

7.2.5.

7.2.6.

7.2.7.

7.3.

7.4.

Column

The Columns of the structure fail 40t Assessment Loading for HA (UDL+KEL). The
columns were assessed for combined bending moment and axial capacity. The
calculated maximum Assessment Rating for this component is 1.41.

Diagonal Brace

The diagonal braces, which connect adjacent columns of the structure, failed the 40t
Assessment Loading for HA (UDL+KEL). The columns were assessed for combined
bending moment and axial capacity. The calculated maximum Assessment Rating
for this component is 1.19.

Horizontal Tie

The horizontal ties, which connect adjacent columns of the structure, passed the 40t
Assessment Loading for HA (UDL+KEL). The calculated maximum Assessment
Rating is 0.81.

Summary

In its current condition Hartley Bridge fails the Stage 1 Structural Assessment for 40
tonne Assessment Loading. Only the horizontal tie element of the bridge can support
the 40 tonne Assessment Loading.

The reduced live load carrying capacity of Hartley Bridge was calculated to be < 3
tonnes.

The two-span section of the bridge was not assessed in this Structural Assessment,
further details and investigation of this section of the structure would be required to
attain the necessary data to complete a structural assessment.

The abutments are deemed adequate, based on their condition.

Stage 1 Structural Assessment Report, January 2016
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8.0 RECOMMENDATIONS

The following works are recommended for this structure:

8.1 More comprehensive opening up works to determine reinforcement in the structural
elements of both the main six-span structure and the separate two-span structure.

8.2 More comprehensive materials testing in each structural element.

8.3 A Stage 2 Assessment, based on the findings of the above. This should include the

separate two-span structure.

k—&)m‘hm J.'h QMG/ V/'C’%f (es¢ 'c,&_’___

Campbell Davis David Whiteside
Technical Director Associate

Doran Consulting Doran Consulting
January 2016

Our Ref: aig/121065B
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APPENDIX A
Photographs

Stage 1 Structural Assessment Report
Bridge Ref: LM-LP3400-001.00, Hartley Bridge



Photograph 1: Carriageway over.

»

Photograph 2: Parapet with bridge reference plate.
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Photograph 3: View along verge & parapet.

Photograph 4: West side abutment with earth revetment.

Stage 1 Structural Assessment Report
Bridge Ref: LM-LP3400-001.00, Hartley Bridge

Doran
CONSULTING

DELIERING EHGINEERING SRR LERCE

Electronk: Copy



= Doran
CONSULTING

DELIERING EHGINEERING SRR LERCE

Electronk: Copy

Photograph 6: East side abutment.
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Photograph 7: Soffit showing spalled concrete and exposed rebar.

Photograph 8: Soffit showing spalling.
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06/12/2012 14:19

Photograph 9: Soffit, exposed reinforcement.

06/12/2012 1413

Photograph 10: Elevation, showing columns.
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Photograph 11: Height restriction sign.

Vo010 01

Photograph 12: Bridge mid section, largest single span.

Stage 1 Structural Assessment Report
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APPENDIX B

Site Investigation Results
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Appendix B not used
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APPENDIX C

Calculations

Stage 1 Structural Assessment Report
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Hartley Bridge Member Properties NRY B S
Project: Hartley Bridge
o Houwse Job Number: 1210658
‘m Great Victoria Stieet
@m DO ran Date: Jul-14
CONSULTING _ Wade By S
DELIVERING ENGINEERING EXCELLENCE Wowewaw doran.co.uk ChECkEd By: SJQ
Calculation: Member Properties
References Calculation Notes
Type 1 Member: Column
|
18" x 15" ¢
I
I
b = = = = - S— === ===|-N 381 mm
|
I
]
P [ N
4 7
i
457 mm
Moment of Area
3
laa 7= bd” b = 381 mm
12 d = 457.2 mm
laa = 3.034E+09 mm’ |
3
Ibb I= bd b = 457.2  mm
12 d = 381 mm
laa = 2.107E+09 mm |~
Area, A b = 457.2 mm
d = 381 mm
A = 174193.2 mm’ -
Torsional Moment of Inertia, Ig
7
N\
[ dab3 = 0.21 : 1 &
a4
‘E e - - = B
3 d 12d*4,
\
gives I to an accuracy of an error not greater than 4%
where b is the shorter length & d the longer
21 3¢\ 314
Te = b1 (/} 01'*‘?@"’&((“@%&2’4}) b = 381 mm
d = 457.2 mm
~ " .eqd o | MNe [ - .
LSefewl /4 — O-lg | O 253 / le = 4.181E+09 mm -
'f:{— ~ | ?‘L - ?0‘?7
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Hartley Bridge Member Properties
Project: Hartley Bridge
.. |Job Number: 1210658
Doran Date: Jul-14
CONSULTING oty =l
BELVERNG: BRGINEEING BEE I EaE Checked By: SIQ
Calculation: Member Properties
References Calculation Notes
Type 2 Member: Diagonal Brace
I
12" x 10" |
l
[ e e el e e & 254 mm
I
|
)
[ N
~ s P
305 mm
Moment of Area
3
laa I= s b = 254 mm
12 d = 3048 mm
jan = 599373253 mm'| _—
3
Ibb 7 bd b = 3048 mm
12 d = 254 mm
laa = 416231426 mm* | 7
Area, A b = 304.8 mm
d = 254 mm
A = 77419.2 mm’ ~
Torsional Moment of Inertia, I¢
4
\
I db® - 0.21 u 1 e
E ~ —_—— A —_ N ——
3 d 12d*,
\
gives I to an accuracy of an error not greater than 4%
where b is the shorter length & d the longer
b = 254 mm
d = 304.8 mm
. & 825967264 mm” ~
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Hartley Bridge Member Properties
Project: Hartley Bridge
— <os |JOb Number: 1210658
— Do ran Date: Jul-14
CONSULTING LY il
DELIVERING ENGINEERING EXCELLENCE checked By: SJQ
Calculation: Member Properties
References Calculation Notes
Type 3 Member: Tie
I
10" x 10" ;
I
b == = = e e b 254 mm
I
I
1
< : N
254 mm
Moment of Area
3
laa I = bd” b = 254 mm
12 d = 254 mm
laa = 346859521 mm® | —
3
Ibb I= ﬂ b = 254 mm
12 d = 254 mm
laa = 346859521 mm’
—
Area, A b = 254 mm
d = 254 mm
A = 64516 mm’| ~
Torsional Moment of Inertia, I¢
'4
\
I db? i 021 B 1 B
E ™ 5 V.al— T
3 d 12d*)
\
gives I to an accuracy of an error not greater than 4%
where b is the shorter length & d the longer
b s 254 mm
d g 254 mm
le = 586192591 mm"
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Hartley Bridge Member Properties
Project: Hartley Bridge
- ... [JOb Number: 121065B
[!] Doran Date: Jul-14
CONSULTING Mada By MG
DELIVERING ENGINEERING EXCELLENCE Checked By: SJQ
Calculation: Member Properties
References Calculation Notes
TypebrMember: Parapet Beam
b
|
1]
|
I
1 1778 mm
-
342 mm $ '
<>
305 mm
Moment of Area
3
laa Pt b = 1778  mm
L d = 3048 mm
laa = 4.196E+09 mm —
3
Ibb = 2% b = 3048 mm
12 d = 1778  mm
laa = 1.428E+11 mm" [~
Area, A b = 304.8 mm
d = 1778 mm
A = 541934.4 mm>|
Torsional Moment of Inertia, I¢
4 \
o~ar (2-0212(1--2 )
- /’::’, 'J g - — . - Sy )
& 3 d 12d4,
\
gives I to an accuracy of an error not greater than 4%
where b is the shorter length & d the longer
b = 3048 mm /7
d = 1778 mm |
Ig = 1.497E+10 mm"
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Assessment\Hartley Bridge\Hartley Bridge (revision#2 AIG, Jan 2016).xlsx

lo
Hartley Bridge Member Properties
- Project: Hartley Bridge
;irlozogxt‘ol?\\ﬁclcm Stieet jOb Number: 121065B
F 7 Do ran Botast BT2 78E Date: Jul-14
W [ 028 8033 3443
] CONSULTING F 028023 5801 Made By AlG
= ) E mailadoran.co.uk
DELIVERING ENGINEERING EXCELLENCE v.~.~.~.-.vdm..nzuk Checked By- sSlQ
Calculation: Member Properties
References Calculation Notes
Type 5 Member: Deck Beam
Using AutoCAD to determine section properties
EAmoCAn LT Tost Window - Drawingl.dwg =153 '
Edit
1 closed, degenerate or unsupported object rejected.
© loops extracted.
© Regions created.
ICommand: MASSPROP
iSelect objects: 1 found
Select cbjects:
---------------- REGIONS  -==--w--======-m
WMrea: 286554.0
Perimeter: 3802.0
Bounding box: X: -773.8e -- 773.e
Y: -247.e -- 1es.e
Centroid: X: e.e
Y: e.e
| ploments of inertia: X: 1961717497.6
Y: 47082060126.1
Product of inertia: XY: -364.6
Radii of gyration:  X: 82.7
Y: 485.3
Principal moments and X-Y directions about centroid:
I: 19617173€8.9 along [1.@ @.e]
J: 47082059422.0 along [0.8 1.8]
‘,;’,.:te analysis to a f{l:? [Tes}u;] <E>: e N R _ N |
Depth to centroid, X
from AutoCAD drawing: X = 250 mm
Moment of Area
from AutoCAD drawing: laa = 1,961,717,308.0 mm*
laa = 47,082,059,422.0  mm"
Torsional Moment of Inertia, I¢
for top section: Igy = 1,697,655,684.2 mm*
b= 152
d= 1546
for bottom section: l, = 413,307,111.3 mm’
b= 254
d= 203 additional section (Ig;) = 937,904,451.0 mm®
Sl = 3,048,867,246.5 mm"’
L:\Correspondence\Y2012\12—1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
5
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Hartley Bridge Member Properties
Project: Hartley Bridge
— . [Job Number: 1210658
= Doran  Srove Date: Jul1
CONSULTING 025 9023 5501 Made By AlG
£ mail adoran.co.uk
DELIVERING ENGINEERING EXCELLENCE W vy doran.co uk Checked By: SJQ
Calculation: Member Properties
References Calculation Notes
Cross Beam at Pier A 381 mm
1
115 1 N
2‘6" X 15" ]
el = ] o
I
. 762 mm
I
I
|
|
I
: \%
b,
Area, A b = 381 mm
d = 762 mm
A = 290322 mm’
Moment of Area
laa b = 381 mm
3 _ Z d = 762 mm
7= ﬂ.,_d : {[d__ 115) } p1 = 1.4056+10 mm’
12 L= p2 = 290322 mm’®
pl  p2 p3 p3 = 70756 mm® | = é’_ff - {5
k>
laa = 3.459E+10 mm’
bd?
Ibb I = b = 762 mm
12 d = 381 mm
ba = 3.512E+09 mm®
Torsional Moment of Inertia, I¢
4 4 LY
f db® - 0.21 b 1 =
Ig ~5 = - =
3 d 12d*,
\
gives I¢ to an accuracy of an error not greater than 4%
where b is the shorter length & d the longer
b = 381 mm
d = 762 mm
le = 9.646E+09 mm’
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Reoort ref. MIB 306

Sheet no. 2

Introduction:

Four samples of steel, detailed below were received on January 10, 198k
from Leitrim County Council. It was requested by the client that tensile
tests be carried out on each sample.

This report confirms results passed by telephone to Mr. C.C. Murphy
(Consulting Engineer, E.S.B.) on February 16, 198L.

The samples received were as follows:

1 off

12.5 mm diameter x 0.7 m long plain round steel bar
I.I.R.S. Referenced 'A'

1 off : 16 mm diameter x 0.7 m long plain round steel bar
I.I.R.S. Referenced 'B'

lLoff : 3.5 mm Thick x 25 mm Wide x 0.6 m long flat bar
I.I.R.S. Referenced 'C'

1 off

Procedure:

Tensile tests were carried out in accordance with procedures specified
in B.S. 18 : Part 2 : 1971 "Tensile Testing of Metals", using a
Grade A (B.S. 1610) universal testing mechine.

veif e
ETANCT Frem

&R QL Hpot-
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Continuation sheet

SUMMARY OF CORE TEST RESULTS

Report ref. R6/ 2232

T03/50b/3497 .8
Sheetno. §
CLIENT: Leitrim County Council.
SITE: Hartley's Bridge - Carrick-on-Shannon.
ATE :

Dalt December 12th, 1983.
Diameter Honeycombing Length Density Estimated. Comment

(mm) (tm) (Approx) Cube Strength

Kgs/m N/mm?

150 None 310 2415 31.5

150 None 2400 31.5

150 “None 261 2405 g )
Notes:

CSR (=8t nepont
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Hartley Bridge Deck Slab Calculation Wy
Project: Hartley Bridge
ggz)goél:;?\sl‘fclom Steet JOb Number: 1210658
F Do ran Bollast BT2 7BE Date: Jul-14
T 028 2033 3443
CONSULTING £ 028 9023 5501 Made By AlG
£ mailzdoran co.uk
DELIVERING ENGINEERING EXCELLENCE : WA, (Jlmnrl L:;Ily'n ChECked BV: SJQ
Calculation: Deck Slab - Moment Capacity
References Calculation Notes
Section
Slab depth (D) 152.00 mm
Reinforcement cover 25.00 mm Different as smaller
Reinforcement Area (A) 113.10 mm? diameter
Reinforcement Diameter 12.00 mm Changed from 12.7
Steel reinforcement (f,) 250.00 N/mm?’
Concrete strength (f,) 25.00 N/mm? As recommended
Reinforcement Spacing (S) 121.00 mm in section 4.7 of
BD 44/95 Vin (steet) 1.15 NRA BD 21/14
Table 4A | I¥miconctetel e ) R I
Moment Capacity Calculation Sagging
Area of steel provided, As o,
A A 1000
s Y 93469  mm*/m
Effective Depth (d)
b
d=D-— (cover+ a;*ﬁ)
121.00 mm
NRA BD44/14 |Lever arm, Z
Eq5 0.84 A 112.81 mm
z= [1 —-— (fzh’m.s) S d
Ueu/Yme)bd
where, b = 1000 mm
NRA BD44/14 |Moment Capacity
Eql M, = (fy/Yms)Asz = 22.92 kNm/m
Eq2 M, = (0.225f ., /Ymc)bd? = 68.63  kNm/m
Moment Capacity, Mp
[Sagging]
Mp = 22.92 kNm

L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM Pl - ADDITIONAL DESIGN AND SI WORKS\Structural
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Hartley Bridge Deck Slab Calculation L ‘k 3%
Project: Hartley Bridge
;g:‘;.nwg:zlu\jﬁ:lona Stieet JOb Number: 1210658
F Do r a n Beltast BT27BE Date: Jul-14
T 028 2033 3443
CONSULTING F 0289023 5501 Made By AlG
DELIVERING ENGINEERING EXCELLENCE ' Tu\‘l\‘.(l‘::;’fﬂ:f]lt:)ll‘: Checked By: SJQ
Calculation: Deck Slab - Moment Capacity
References Calculation Notes
Section

BD44/95
/ Eq5
e
BD44/95
Eq1l
Eq 2

Slab depth (D)
Reinforcement cover

Reinforcement Area (A)
Reinforcement Diameter

Steel reinforcement (f,)
Concrete strength (f,)

Reinforcement Spacing (S)

Ym (steel)

Moment Capacity Calcul
Area of steel provided, A

a,—a-(

Effective Depth (d)

d=D-— (cover+

Lever arm, Z

Z=

where, b =

Moment Capacity

ation Hogging

S prov

1000
5

bar @
2

)

[1 — O.M([!/ym)As d
(fm, Ymc)b d

1000 mm

M, = (fy/Yms)Asz

My = (0-225fcy/Ymc)bd?

Moment Capacity, Mp
[Hogging]

Mp =

467.34

120.60

116.50

11.84

68.18

11.84

mm?%/m

kNm/m

kNm/m

kNm
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w88

7/(¥mc)"0.5 =

Shear Capacity, Vu

0.92(fcu/Vmc)"0.5 =

Min

V. =$§su b, d

4.378
6.390

4.378

0.82

&V, not greater than the lesser of 0.92(f.,/VYimc)*0.5 or 7/(Ymc"0.5)

<
3
n

Hartley Bridge Deck Slab Calculation
Project: Hartley Bridge
gg-’:‘;c’.?gl'::lu\f'?clumSlled JOb Number: 1210658
Do ran Belast 812 7BE Date: Jul-14
T 028 2033 3443
CONSULTING F 02890235501 Made By AlG
£ maladoran.co.uk
DELIVERING ENGINEERING EXCELLENGE W www.doran co.uk Checked By: SlQ
Calculation: Deck Slab - Shear Capacity
References Calculation Notes
Shear Capacity Calculation
As 934.69 mm’*/m
b, 1000 mm
d 121.00 mm
fo, 25.00 N/mm?
Ymv - ; i
Ym (concrete) 1.20
g/
550y ‘+
y, - (T) but <07 & = 146
& to be not less than 0.7
CHECK! 1.46
i
0.24 (1004, "2 y part 1 0.21
v, = . ( ) ()R part 2 0.92
mn bwd
part 3 2.92
pl p2 p3 Ve 0.56

98.92 kN
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Hartley Bridge Deck Slab Calculation
Project: Hartley Bridge
gg:’g%oglzﬁ;—ls\/ilum Street JOb Number: 1210658
P Do ra n Beltast BT278E Date: Jul-14
028 2033 3443
CONSULT'NG F 028 9023 5501 Made By AlG
£ mail adoran.co uk
DEUVERING ENGINEERING EXCELLENCE W veww. doran co.uk Checked By:
Calculation: Deck Slab - Summary
References Calculation Notes
Deck Slab
Load Capacity (as designed)
Moment (Hogging) = 11.84  kNm
Moment (Sagging) = 2292  kNm
Shear = 98.92 kN
Load Capacity (in current condition)
Condition Factor = 0.80
\ Moment (Hogging) = 9.47 kNm
Moment (Sagging) = 18.34  kNm
Shear = 79.14 kN
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Hartley Bridge Deck Beam Calculation
_ Project: Hartley Bridge
: be108 Gt Vet sucet [JOB Number: 1210658
F | DO ran Belfast BT2 782 Date: Jul-14
T 028 9033 3443
k- CONSULTING F 028 8023 5501 Made By AlIG
DELIVERING ENGINEERING EXCELLENCE E"\ (llnwru‘ntztlk Checked By:
Calculation: Deck Beam / Transverse Beam
References Calculation Notes
Deck Beam
Section
1.546m
A
15?.0 EL X

Reinforcement:

2 x 'Moss' bars
1 x 25mm bar

Area of steel (As)

Moss Bars

25mm Bar

Moss bar
Equivilant dia

Average bar

~=2354,0»

As of Moss bar = 972 mm
X 2
Moss Bars (As 1) = 1944  mm?
d= 25.4
Bar (As2)= 506.707 mm’
As Total = 2450.707 mm’

972 mm?®
35.2 mm

32.3 mm
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Hartley Bridge Deck Beam Calculation zg‘%f ?/g
Project: Hartley Bridge
! Nomwood Houso Job Number: 121065B
P " Doran S e |Dates Jul-14
1 7 028 2033 3443
St | CONSULT'NG ;ozas‘azsssm ‘ Made By AlG
il il Ricoiibioc ol o friemions Checked By:
DELIVERING ENGINEERING EXCELLENCE W www.doran.co.uk
Calculation: Deck Beam - Moment Capacity
References Calculation Notes
Taking Deck beam as a simplified beam as follows:
N
355
fel
A\
P <351 1546
N P
Beam depth (D) = 355.00 mm
Breadth (b) = 1546.00 mm
Reinforcement cover = 25.00 mm
Reinforcement Area (As) = 2450.71 mm®
Reinforcement Diameter = 32.25 mm
Steel reinforcement (f,) = 250.00 N/mm?®
Concrete strength (f_,) = 25.00 N/mm’
Ym (steel) = 1.15
Ym (concrete) = 1.20
Effective Depth (d)
bar @
d =D — | cover+ 5
= 313.87 mm
Lever arm, Z
BD44/95 = 299.98 mm
Equation 5 oo [1 _ 0B ms)As] |
(feulYme)bd
Moment Capacity
BD44/95
Equation 1 M, = (fy/ym)Asz = 159.82 kNm/m
BD44/95
Equation 2 M, = (0.225f ., /Ymc)bd? = 713.94 kNm/m
Moment Capacity, Mu
Mu = 159.82 kNm
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Hartley Bridge Deck Beam Calculation rz’()% g'g
Project: Hartley Bridge
?94’.{0\;32?‘0(1\“ - Job Number: 121065B
F Do ran St B1o7ee | Dates Jul-14
T02 3333443
CONSULTING F oz soza 501 2’,',"‘"?('30‘,’3_ ’;’G
DELIVERING ENGI 3 EXCELLEN ecke y: Q
Calculation: Deck Beam - Shear Capacity
References Calculation Notes
Shear Capacity Calculation
At Supports
As 2450.71 mm’
by 254 mm
d 313.87 mm
fou 25.00 N/mm?
BD44/95 Yy 4915
5.3.3.2 Ym (concrete) 1.20
550\ /4
&= (T) ;bhut 0.7 & = 115
& to be not less than 0.7
CHECK 1.15
t1 0.21
0.24 /1004, y =
v, = . ( ) c(fo) /s part2 1.45
ynw E bwd part 3 2.92
pl p2 p3 A = 0.89

&V, not greater than the lesser of 0.92(f../Ymc)*0.5 or 7/(Ymc"0.5)

0.92(fy/Yimc)0.5 = 4.199
7/(Vimc) 0.5 = 6.390
Min 4.199
&ve = 1.02
Shear Capacity, Vu
= {.u.b,,d V, = 8139 kN
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Deck Beam Calculation

Hartley Bridge
[Project: Hartley Bridge
’ Norvwood House Job Number: 121065B
I 96-102 Great Viclona Strest
F' Do ran 5(3':1%[ BT278BE Date: Jul-14
T 028 2033 3443
— CONSULTING ;osagozsssm ' Made By AlG
‘ DEUVERING ENGINEERING EXCELLENCE E‘""'\"[’;Y::?)!\" CheCked By: SJQ
[calculation: Deck Beam - Shear Capacity
References Calculation Notes
Deck Beams

Load Capacity (As designed)

Load Capacity (In current condition)

Moment=  159.82 kNm
Shear = 81.39 kN

Condition Factor 0.80

Moment=  127.85 kNm
Shear = 65.11 kN

Lrley
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S§.3 PARAPCT ReAM
Hartley Bridge Parapet Beam Calculation
Project: Hartley Bridge
gg:'goglzzx:)clorux Steet JOb Number: 1210658

l Doran T 028 00 9445 Date: Jul-14
CONSULTING :mss,  [Madeby G

DELIVERING ENGINEERING EXCELLENCE W wewnw.doran co.uk Checked By: sSJlQ
Calculation: Parapet Beams - Supports
References Calculation Notes

Parapet Beam

N
1778 mm
\ 4
<>
305 mm
Mid span reinforcement details:
Top 2 x Moss Bars Type 1
(Compression) 2x 7/8" bars
Bottom 2x Moss Bars Type 3
(Tension) 1x Moss Bars Type 1
2x 1" bars
2x 7/8" bars
Spport reinforcement details:
Top 2x Moss Bars Type 1
(Tension)
Bottom Unknown

(Compression)

NOTE : INFORMATION FROM PREVIOUS REPORT REFERES TO THREE TYPES OF
MOSS BAR, HOWEVER, DETAILS ARE ONLY PROVIDED FOR ONE TYPE - ASSUME
THAT ALL MOSS BARS ARE SIMILAR

Moss bar 7.63 kg/mm

steel 7850 kg/m>

Area of steel (As) of a Moss bar = 972 mm?
Equivilant dia = 35.2 mm

L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND S| WORKS\Structural
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2 PARAPET BeAm
Hartley Bridge Parapet Beam Calculation
Project: Hartley Bridge
ggf;’b?‘.’)g;:ﬁlimm Street JOb Number: 1210658
F Do ran Beltast BT2 788 Date: Jul-14
702890333443
CONSULT'NG F 028 9023 5501 Made By AlG
£ mail@doran.co.uk
DELIVERING ENGINEERING EXCELLENCE W www.doran:coitk Checked By:
Calculation: Parapet Beams
References Calculation Notes
At Supports Parapet Beam, Moment Capacity
Reinforcement: N\
2 x Moss bars
1778
y
>
305
Beam breadth (b) = 305 mm
Beam depth (D) = 1778.00 mm
Reinforcement cover = 25.00 mm
Reinforcement Area (As) = 1943.95 mm’
Reinforcement Height/ Diameter = 35.18 mm « |assumption
Steel reinforcement (f,) = 250.00 N/mm?
Concrete strength (f,,) = 25.00 N/mm?
Ym (steel) = il o 1'15 A
Ym (concrete) = 1.20 :
Effective Depth (d)
bar @
S (“’”e’ 3 ) = 173541 mm
BD44/95 Lever arm, Z
Equation 5
3 [1 _ 284 (h Yms)As | = 097 d Use 0.95
Ueu/Ymelbd z = 1649 mm
Moment Capacity
BD44/95
Equation 1 M, = (fy/Yms)Asz = 696.71  kNm/m
BD44/95
Equation 2 M, = (0.225f., /Ymc)bd? = 430572 kNm/m
Moment Capacity, Mu
M, = Z X Tension force  Mp=  696.71 kNm

L:\Correspondence\Y2012\12-1 xoxx\ 12 IO L TR 1 ARl — AT NG TS N ANND S IWARHSS S touat tured |
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Hartley Bridge Parapet Beam Calculation
Project: Hartley Bridge
gg-r;?zogrt*{jr\slilona Street JOb Number: 1210658
F Do ra n Beltast BT2 7BE Date: Jul-14
T 0289033 3443
CONSULTING F 0289023 5501 Made By AlG
E mail@doran.co.uk
DELIVERING ENGINEERING EXCELLENCE W wean.dotan co.uk Checked By:
Calculation: Parapet Beams - Mid Span
References Calculation Notes
At Mid - span Parapet Beam, Moment Capacity
Reinforcement: N
3 x Moss bars
2916 mm’ 1778
2 x 1" bars
1013 mm’ I ® '
2x7/8" bars 7
776 mm?
<>
305
Slab depth (D) = 1778.00 mm
Reinforcement cover = 25.00 mm
Reinforcement Area (As) = 4705.23 mm’
Reinforcement Diameter = 35.18 mm «— |from page 1
Steel reinforcement (f,) = 250.00 N/mm?
Concrete strength (f,) = 2500 N/mm®
BD44/95 Ym (steel) = 1.15
Table 4A Ym (concrete) = 1.20
Effective Depth (d)
bar @
d=D— | cover + 3 = 1735.41 mm
BD44/95 Lever arm, Z
Equation 5
0.84(f,/Yms)As = 0.92 d Use 0.95
z=|1=-—"2"2d
(feu/Yme)bd Z = 1597 mm
7z .
Moment Capacity E = 0.95d, lf not z= 0.95d
BD44/95
Equation 1 My = (fy/Yms)Asz = 1633.10 kNm/m
BD44/95
i M, = (0.225f bd? -
Equation 2 u = (0. cu/Yme) = 4305.72 kNm/m
Moment Capacity, Mu
Mu = 1633.10 kNm
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Hartley Bridge Parapet Beam Calculation
Project: Hartley Bridge
gg:‘:)o’.’ogr:g(u\szilona Street JOb Number: 1210658
F Do ra n Beltast BT2 78E Date: Jul-14
7 02890333443
CONSULT'NG F 028 9023 5501 Made By AlG
DELIVERING ENGINEERING EXCELLENCE W m‘::v((li?;;:::)l.‘:‘ Checked By: SlQ
Calculation: Parapet Beams - Shear Capacity
References Calculation Notes
Shear Capacity Calculation
At Supports
As 1943.95 mm’
b,, 305 mm
d 1735.41 mm
fcu
BD44/95 Ymv
5.3.3.2 . 1.20
i
550y 4
& = (T) ;but < 0.7 & = 0.75
& to be not less than 0.7
CHECK! = 0.75 & 0.75
1 part 1 0.21
3
v, = 0.24. (100AS) . (fcu)lja part 2 0.72
VYmv b,d part 3 2.92
pl p2 p3 A = 0.44 A 0.44
&V, not greater than the lesser of 0.92(f.,/Ymc)*0.5 or 7/(Ym0.5)
0.92(f.u/Vimc)0.5 = 4.199
7/(Vmc)0.5 = 6.390
Min 4.199
v, = 0.33
Shear Capacity, Vu
V, =&u.b,d vV, = 173.55 kN
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Hartley Bridge

Parapet Beam Calculation

11‘{}?&2

Project: Hartley Bridge

Norvwood House Job Number: 121065B

96-102 Great Victoria Street

F Doran Salis BT2 76 Date: Jul-14

CONSULTING cmszs,  [MadeBy AIG

DELIVERING ENGINEERING EXCELLENCE W weww.doran.co uk Checked By: slQ
Calculation: Parapet Beams - Dead Loading
References Calculation Notes

Parapet Beams

Load Capacity (As designed)
Moment (supports)=  696.71  kNm

Moment (Mid point) = 1633.10 kNm
Shear (Supports)=  173.55 kN

Load Capacity (In current condition)
Condition Factor 0.80
Moment (supports)=  557.37  kNm

Moment (Mid point) = 1306.48 kNm
Shear (Supports) =  138.84 kN
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Hartley Bridge Column Calculation
Project: Hartley Bridge
B et o sioet /O Number: 121065B
F Do ran Bellast BT278E Date: Jul-14
T 0289033 3443
CONSULTING F 0282023 5501 Made By AlG
DELIVERING ENGINEERING EXCELLENGCE T) 'Tiv:::?.f?.i Checked By:
Calculation: Column - Specification
References Calculation Notes
Section:
18" x 15"
381 mm
(b)
Reinforcement:
6x  19.1 mm (3/4") bars
4.76mm (3/16") links at 150mm centres
BD44/95
5.5.1.1 Considered column ifd < 4b
4xb= 1.524 m
d= 04572 m
Therefore: [ Column |
Column considered short if Le/h < 12
Effective Length, Le = B*Lo
Clear Length, Lo = 491 m
BD44/95
Table 11 Restioits Effective
Case Idealised column and buckling mode - - Height,
Location Position Rotation le
. Top Full Full
1 L ! 070l
[ Bottom Full Full
Assuming Case 1 B= 0.7
Hence, Effective Length, Le = 3.437 m
X-X plane h= 0381 m
Y-Y plane h= 0457 m
Therefore: I Short

L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
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Hartley Bridge Column Calculation
Project: Hartley Bridge
;gr;z?.zogv:jlu\s/ilam Street JOb Number: 1210658
F Do ra“ Bellast BT278E Date: Jul-14
T 0282033 3443
CONSULTING £ 028 2023 5501 Made By AlG
£ mailcdoran.co.uk
DELIVERING ENGINEERING EXCELLENCE W, d(:mucfxuk CheCked Bv:
Calculation: Column - Loading
References Calculation Notes
Bending about Minor Axis (Y-Y)
Load
e
|
I
I
I
|
|
I
d' X
Compression Face <> |
Y o et el 4 381 mm
®
N
K
dc
< N
< N
- 4572  mm~
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Hartley Bridge Column Calculation
Project: Hartley Bridge
;tr;;;’.’.og:zﬁﬁ:rmmsuw( 'IOb Number: 1210655
F Do ra n Beltast BT2 78€ Date: Jul-14
T 0289033 3443
CONSULT'NG F 0289023 5501 Made By AlG
£ mail@doran.co.uk
DELIVERING ENGINEERING EXCELLENCE W vawv.doran co.uk Checked By:
Calculation: Column - Bending about Y-Axis
References Calculation Notes
BD44/95
5.5.3 Short  columns subject to bending about minor (Y-Y) axis
5.5.3.1 Assumed eccentricty, e, of Axial Load equal 0.05*h <20mm
h= 04572 m
e, 0.05h = 0.02 m
5.5.3.2 Stress in Concrete in compression = 0.6 fcu / ymc
Table 4A e T y mc= 15
feu = 25 N/mm?
0.6*fcu/ymc = 10 N/mm?
5.5.3.4 Assessment formulae for Rectangular Columns

Ultimate Axial Load, Nu

Nu = (0'6 f;‘u"’..ymc)bdc * I;v:A'sl

Eq 14

where:

fye=

fs2 =

part 1

part 2

ymc=
fcu =

breadth of section, b =

depth of concrete in compression (2d'), dc =
depth from surface to reinforcement in

compressed face, d' =

compressive strength of steel, fyc =

/'fyz

Yos *

5
b

/2000

comp

yms=
Area of steel in
ression face, Asl' =

-7stress in reinforcement in other face, fs2 =
Area of steel in other face, As2 =

0.8 x fy

Yms

¥ stA.sZ

part 3
1.5
25 N/mm?
381 mm
228.6 mm
25 mm
196.08 N/mm?’
250 N/mm?
1.15
855.07 mm’
17391  N/mm?
855.07 mm?®

using figure 2,
BD44/95 p A/18
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Hartley Bridge Column Calculation
Project: Hartley Bridge
mlz)ozogr:f:r\sl:;lmu Street JOb Number: 1210658
F Do ran Beliast BT2 78E Date: Jul-14
T 0282033 3443
CONSULTING F 028 9023 5501 Made By AlG
E mailadoran.co.uk
DEUVERING ENGINEERING EXCELLENCE W v doran co uk Checked By:
Calculation: Column - Bending about Y-Axis
References Calculation Notes
BD44/95
5.5.3.4 Ultimate Axial Load, Nu (continued) Ultimate Axial
partl= 870,966.0 Load:
part2= 167,660.6 1187.33
part 3= 148,707.6 kN
Ultimate Axial Load, Nu= 1187.33 kN
5.5.3.4 Ultimate Moment, Mu
partl part 2
- 0 h /
M, = (03 £ fy,)bd(trd) + £ A7 - d")
h .
-[; A, (; - dy)
part3
where: overall depth of plane, h = 4572 mm
depth from surface to reinforcement in
otherface.d2= 219.08 mm
part 1= 99,551,413.8 Ultimate
part2=  34,135,690.6 Moment:
part3 = 1,416,440.2 132.27
kNm
Ultimate Moment, Mu = 132.27 kNm
Columns
Load Capacity (as designed)
Ultimate Moment Capacity=  132.27 kNm
Load Capacity (in current condition)
Condition Factor = 0.80
Moment Capacity=  105.82 kNm
Axial Capacity = 949.87 kN
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Hartley Bridge

Diagonal Brace Calculation

mﬂgg

Project: Hartley Bridge
gﬁo-f:‘bgogl}:g:'\slilumSllce( JOb Number: 1210658
F Do ra n Beitast BT278E Date: Jul-14
T 028 9033 3443
CONSULTING F 02090235501 Made By AlG
£ mailadoran.co.uk
DELIVERING ENGINEERING EXCELLENCE W x'.\vw((lku.‘m couk Checked By:
Calculation: Diagonal Brace - Specification
References Calculation Notes
Section: y |
10" x 12"
N 305 mm
(b)
Reinforcement:
4x 12 mm bars
4.7mm (3/16") links at 225mm centres
BD44/95
5.5.1.1 Considered column if d <4b
4xb= 1.22 m
= 0.254 m
Therefore: [ Column [
Column considered short if Le/h < 12
Effective Length, Le = F*Lo
Clear Length, Lo = 7.14 m
BD44/95
Table 11 Restraints Effective
Case |dealised column and buckling mode - " " Height,
Location Position Rotation (1
- Top Full Full
1 ¥ ! 070,
[ Bottom Full Full
Assuming Case 1 B= 0.7
Hence, Effective Length, Le = 4,998 m
X-X plane h= 0.305 m
Y-Y plane h= 0.254 m
Therefore: [ Slender |
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Hartley Bridge Diagonal Brace Calculation
Project: Hartley Bridge
ggmlzzlu\sl;‘:mm Street JOb Number: 1210658
F D o r a n Beitast BT27BE Date: Jul-14
T 028 2033 3443
CONSULT'NG F 028 9023 5501 Made By AlG
£ mailladoran.co.uk
DELIVERING ENGINEERING EXCELLENCE W wwaw. doran co.uk Checked By:
Calculation: Diagonal Brace - Loading
References Calculation Notes

Bending about (Z) Axis

Compression Face

i

=3

— —
L (]
< N
~ Pl

305 mm

4

254 mm
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Hartley Bridge Diagonal Brace Calculation
Project: Hartley Bridge
Norwood House Job Number: 121065B

F Doran %{%ﬁ;ﬂ%lumsrlw[ = =
CONSULTING  imss,  |Made By AIG

DELIVERING ENGINEERING EXCELLENCE W wwew doran co uk Checked By:
_ Calculation: Brace - Bending about Z-Axis
References Calculation Notes
BD44/95
5.5.3 Slender columns subject to bending about (Z) axis
5.5.3.1 Assumed eccentricty, e, of Axial Load equal 0.05*h <20mm
h= 0.254 m
e, 0.05h = 0.0127 m
5.5.3.2 Stress in Concrete in compression = 0.6 fcu / ymc
Table 4A — — — - - —> ymc= 1.5
fcu = 25 N/mm?
0.6*fcu/ymc = 10 N/mm?
5.5.3.4 Assessment formulae for Rectangular Columns

Ultimate Axial Load, Nu

Eq14 N, u = (06 f;'u""‘vmc)bdc ¥ GzA'sl t stASZ
part 1 part 2 part 3
where: y mc= 1.5
fcu = 25 N/mm?
breadth of section, b = 305 mm
depth of concrete in compression (2d'), dc = 127 mm
depth from surface to reinforcement in compressed face,
d= 25 mm
compressive strength of steel, fyc = 196.08 N/mm?
fy = 250 N/mm?
£ yms= 1.15
fyc= Area of steel in compression
Yms + £/2000 fa:e, Asl'= 22619 mm’
stress in reinforcement in other face, fs2 = 173.91 N/mm? using figure 2
Area of steel in other face, As2 = 226.19 mm?>

0.8 x fy
yms

fs2 =
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DiAGonaL RrAee
Hartley Bridge Diagonal Brace Calculation
Project: Hartley Bridge
géwl'ot".’ogsonf\a/ﬁ.tam Street "Ob Number: 1210658
F Do ran Beifast BT278E Date: Jul-14
T 028 9033 3443
CONSULTING F 0289023 5501 Made By AlG
DELIVERING ENGINEERING EXCELLENCE ‘ "w:\vi::::?‘:):: Checked By:
Calculation: Brace - Bending about Z-Axis
References Calculation Notes
BD44/95
5.5.3.4 Ultimate Axial Load, Nu (continued) Ultimate Axial
part1=  387,350.0 Load:
part2= 44,351.9 471.04
part3=  39,338.2 kN
Ultimate Axial Load, Nu = 471.04 kN
5.5.3.4 Ultimate Moment, Mu
partl part2
\ N h
M, = (03 Ly, bd(trd) + [ A - d")
h .
. fsz ASZ (';' = dz’,'
part 3
where: overall depth of plane, h = 254 mm
depth from surface to reinforcement in other
face.d2 = 217.00 mm
partl= 24,596,725.0 Ultimate
part2 = 4,523,893.4 Moment:
part3= -3,540,438.3 32.66
kNm

Ultimate Moment, Mu =

Diagonal Brace
Axial Capacity (in current condition)

Condition Factor =

Axial Capacity =

Moment Capacity (in current condition)
Condition Factor =

Moment Capacity =

32.66 kNm
0.80

376.83 kNm
0.80
26.13 kNm
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Hartley Bridge

Horizontal Tie Calculation

Lf({, RY

Project: Hartley Bridge

Norwood House Job Number: 121065B

96-102 Great Victoria Street

™ Doran s 5575 Date: E,
CONSULTING cezse,  [MadeBy AG_

Ym (steel)

Assumption that all axial forces are resisted by the steel only.

Hence axial strength of the horizontal tie:

A
Axial Capacity = b
Ys
= 98.35 kN
Condition Factor = 0.80
Axial Capacity = 78.68 kN

DEUIVERING ENGINEERING EXCELLENGE W waww.doran co.uk Checked By:
Calculation: Horizontal Tie - Capacity
References Calculation Notes
Section:
10" x 10"
254 mm
<. N
N =
254 mm
Reinforcement:
4 x 12 mm bars
4.7mm links at 225mm centres
Axial Strength:
Area of steel reinforcement, As = 45239 mm’
Steel yield strength, fy = 250 N/mm?
= 1.15
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Calculations

Doran Consulting Limited T 028 9033 3443
Norwood House F 028 9023 5501 D Oran
96 - 102 Great Victoria Street E mail@doran.co.uk
Belfast BT2 7BE- W www.doran.co.uk S;ugn[s\tlzgngiml_c-[xlcysg
Project

o ARTLE)y RRuwpes : SEcTiowr  [APAciTIES st |2 }o€5F
Date j‘A W ! 1& Made by A (- Checked by Page lr'L of 8%

T+ SEcTIons | LAPACITIES | Svormm ARy

A Aobhon | fophs { o& | ha Gee el
{9 -&e tfcgkhdh' - < ~ b >

Note brikse | ha | been Jardad e | £ clencs.
e
A

Deck SLAB |: Momed |Sacoim, = |A47 pm
SIS
/l'foru..?‘ /}072,,,.: = /g-g/f h"""
Shear 7L zau4
Deck | Ream - Momet = [27-85 Mns
Sheer = &5 | k¥

PARAPET |BEAM: Momek  Souci

q
e

Sheas = I33-2% v
(’olUM” H /MOMC\/‘-— = ,045- 82 ’DVI\-.

AviaA = 149.87 | pu/
BrACE ot = 26.13 kM

Lo a A s| 376.92 ha
TE - yigh = T b W
((lred | onl ]

Comment




Calculations

Doran Consulting Limited T 028 9033 3443
Norwood House F 028 9023 5501 Doran
96 - 102 Great Victoria Street E mail@doran.co.uk CONSULTING
Belfast BT2 7BE: W www.doran.co.uk DELIVERING ENGINEERING EXCELLENCE
Project H B Job No.

URTLey  Briee 121065 B

Date J- M ! I g Made by 4 / & Checked by Page [l.‘l of gg

T | (ALCULATIoNS

g',

é - /45"5 S

+ Deck |St48

+ | Lkex |BEAm

+| PARAPET Be

+ DiApowAL | BRACE |S PieR |STRucTurE
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6-1 Dece SLAR 44%_%,
Hartley Bridge Deck Slab - Assessment
Project: Hartley Bridge
gg-r;:fl?g:s:‘\ji(um Strest JOb Number: 1210658
F Do ra“ Bellast BT278E Date: Jul-14
02890333443
CONSU LT' NG F 2850235501 Made By AlG
DELIVERING ENGINEERING EXCELLENGE tmw:.vtl;:nnlel:k Checked By: slQ
Calculation: Deck slab Loading - Dead Load
References Calculation Notes
Loading - Deck Slab
Typical span = 10.77 m
Dead Loading
BD21/14
Table 4.1 Concrete — Yeonc = 24 kN/m*
Table 4.1 Surfacing — Yeurface = 25.6 kN/m®
Depth of layer:
Concrete — = 152 mm
Surfacing — = 75 mm
Load:
Concrete — = 3.648 kN/m/m width
Surfacing — = 1.92 kN/m/m width
BD21/14 Factored Load: Ve Wi
Table 3.1 Concrete — 1.15 = 4.195 kN/m/m width
Table 3.1 Surfacing — 1.75 = 3.360 kN/m/m width
Total Dead Load (w,) — = 7.555 kN/m/m width
Steel Designers . —osor B sibiTi W, —osr Wy
Manual, p 1102 0077 0036 ol o3 ,, 0077
8 z § p 3
where W =w, x|
here | =L/ (no. of spans) spans = 7
therefore: = 1.54 m
Hence: W= 11.624  kN/m width
Max Moments:
Moment = coefficient x W x |
Hogging -
coefficient = 0.107
Moment Hog = 1.914  kNm/m width
Sagging -
coefficient = 0.077
Moment Sag = 1.377  kNm/m width
Max Reaction:
Reaction = coefficient x W
coefficient = 1.143
Reaction = 13.286  kN/m width
L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
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Hartley Bridge Deck Slab - Assessment
Project: Hartley Bridge
Norwood House ~ |Job Number: 121065B
96-102 Great Victona Street
F Do ran Beltast BT2 78E Date: Jul-14
T 028 2033 3443
CONSU LTlNG F 0282023 5501 Made By AlG
DEUWVERING ENGINEERING EXCELLENCE :'.‘ ,::I\v((ll(;::z))‘\:: CheCked BV: SJQ
Calculation: Deck slab Loading - Single wheel
References Calculation Notes
Live Loading - Single Wheel
BD21/14
5.9 "For loaded lengths less than 2m the single axle load and the single wheel load
shall be used. "
5.22 Traffic Flow: medium
5.23 Road surface: low
Assuming 1m width of slab, use Single Wheel loading.
5.34 Pressure below wheel to be 1.1 N/mm2
Highest wheel load 100 kN
Equlivilant size 3015 x 3015 mm
Load spread is loaded length + 2 x total depth 756 mm
Max Moment 0.7555 0.39 Assume
Simply
1.54 supported
Max shear 0.7555
| ST Y
1.54
Table 3.1 Partial Factor 15
Applied
Assessment Love Lg Moment Applied
Loading (kN) (kNm) Shear (kN)
40 Tonne 82 35.7 92.8
26 Tonne 82 35.7 92.8
18 Tonne 82 35.7 92.8
7.5 Tonne 41 17.8 46.4
3 Tonne 19 8.3 215
FE Group 1 50 21.8 56.6
FE Group 2 25 10.9 28.3
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Deck SLAR L 199
Hartley Bridge Deck Slab - Assessment %
Project: Hartley Bridge
'9‘1;!"-‘-0?2::2‘\!‘31““ Street JOb Number: 1210658
F Do ran Bellast B127BE Date: Jul-14
T 028 2033 3443
CONSULTING F 028 9023 5501 Made By AlG
DELIVERING ENGINEERING EXCELLENCE ."."\‘\‘::V‘(E‘:l‘l:;ll: ChECked By: SJQ
Calculation: Deck slab Loading - Single Wheel
References Calculation Notes
Single Wheel Loading Assessmnet
Sagging Load Case Apphe?d hfsment Capacity Pass / Fail Al
Dead |Live [Total | (Reduced)
40 Tonne | 1.38/35.7 [ 37.1 18.34 Fail 2.02 Capacity reduced by
26 Tonne | 1.38|35.7 | 37.1 18.34 Fail 2.02 Condition factor
18 Tonne | 1.38|35.7 37.1 18.34 Fail 2.02
7.5Tonne | 1.38|17.8 | 19.2 18.34 Fail 1.05
3 Tonne 1.38|8.3 9.7 18.34 Pass 0.53
FE Group 1| 1.38{21.8 | 23.2 18.34 Fail 1.26
FE Group 2 | 1.38|10.9 | 123 18.34 Pass 0.67
Hogging Load Case Applle.d Moment Capacity Pass J Fail Al
Dead [Live [Total | (Reduced)
40 Tonne 19 | 35.7 | 37.6 9.47 Fail 3.97
26 Tonne | 1.9 | 35.7 | 37.6 9.47 Fail 3.97
18 Tonne | 1.9 | 35.7 | 37.6 9.47 Fail 3.97
7.5Tonne | 19 | 17.8 | 19.7 9.47 Fail 2.08
3 Tonne 1.9 | 83 | 10.2 9.47 Fail 1.08
FEGroup1l| 1.9 | 21.8 | 23.7 9.47 Fail 2.50
FEGroup2| 1.9 | 109 | 12.8 9.47 Fail 1.35
Shear Load Case Appl.led Shear Capacity Pass / Fail Al
Dead [Live |Total (Reduced)
40 Tonne | 13.3| 92.8 | 106.1 79.14 Fail 1.34
26 Tonne | 13.3| 92.8 | 106.1 79.14 Fail 1.34
18 Tonne | 13.3 | 92.8 | 106.1 79.14 Fail 1.34
7.5Tonne | 13.3| 46.4 | 59.7 79.14 Pass 0.75
3Tonne | 13.3| 21.5| 34.8 79.14 Pass 0.44
FEGroup 1| 13.3| 56.6 | 69.9 79.14 Pass 0.88
FEGroup?2 | 13.3| 28.3 | 41.6 79.14 Pass 0.53
Summary
Deck slab fails assessment
Assessment rating I No rating I
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Hartley Bridge Deck Slab - Assessment
Project: Hartley Bridge
Norwood House ~ |Job Number: 1210658
96-102 Great Victoria Street
F Doran Beltast BT27BE Date: Jul-14
T 02890333443
CONSULTING F 028 9023 5501 Made By AlG
DELIVERING ENGINEERING EXCELLENCE .r',‘ .H:’i‘\:‘t’:’;:’l'l‘:‘l‘l'l: ChECked By: SJQ
Calculation: Deck slab Loading - HB
References Calculation Notes
B |Live Loading
BD21/14
>3 Check for HB Loading - Using NRA BD37/14 for loading and partial factors
5.22 Traffic Flow: medium
5.23 Road surface: good
Assuming 1m width of slab, use Single Wheel loading.
5.34 Pressure below wheel to be 11 N/mm2
Highest wheel load 112.5 kN
Equlivilant size 320 x 319.83 mm
Load spread is loaded length + 2 x total depth 774 mm
Max Moment 0.7738 0.38 Assume
Simply
1.54 supported
Max shear 0.7738
| PR R
1.54
BD 37/14 Partial factor 1.5
Table 1
Applied
Assessment Love HB Moment Applied
Loading (kN) Partial Factor (kNm) Shear (kN)
Ve 1 unitHB 2.5 1.3 0.9 2.5
" 5 unitHB 12.5 1.3 4.7 12.3
9 unitHB 22.5 13 8.5 22.1
10 unitHB 25 1.3 9.4 24.5
15 unitHB 37.5 1.3 14.1 36.8
20 unitHB 50 1.3 18.9 49
28 unitHB 70 13 26.4 68.7
35 unitHB 87.5 13 33 85.8
40 unitHB 100 13 37.7 98.1
45  unit HB 112.5 13 424 110.3
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DECk SLAR
Hartley Bridge Deck Slab - Assessment
Project: Hartley Bridge
;ﬁf:“é:ﬁi«.“sm Job Number: 121065B
F Do ran gelmsx 8T278E Date: JU|-14
023 9033 3443
CONSULTING imeze, — [MadeBy o
DELIVERING ENGINEERING EXCELLENCE P '.'.'.'.'\\'dcn‘ancv))m. Checked By: sila
Calculation: Deck slab Loading - HB
References Calculation Notes
)8 Loading Assessmnet
Sagging Load Case Applie‘d Moment Capacity Pass / Fail Al
HB Units |Dead [Live |Total | (Reduced)
1 1.38[0.9 2.3 18.34 Pass 0.12 Capacity reduced by
5 1.38|4.7 6.1 18.34 Pass 0.33 Condition factor
9 1.38]8.5 9.9 18.34 Pass 0.54
10 1.38|9.4 10.8 18.34 Pass 0.59
15 1.38(14.1 | 15.5 18.34 Pass 0.84
20 1.38(18.9 | 20.3 18.34 Fail 1.11
28 1.38(26.4 | 27.8 18.34 Fail 1.51
35 1.38(33 34.4 18.34 Fail 1.87
40 1.38{37.7 | 39.1 18.34 Fail 2.13
45 1.38(42.4 | 43.8 18.34 Fail 2.39
Hogging Load Case Appliejd Moment Capacity Pass /Fail | Al
HB Units _|Dead [Live |Total | (Reduced)
1 19 ] 0.9 2.8 9.47 Pass 0.30
5 19| 47 6.6 9.47 Pass 0.70
9 19| 8.5 10.4 9.47 Fail 1.10
10 19| 94 | 113 9.47 Fail 1.19
15 19| 141 ] 16.0 9.47 Fail 1.69
20 19| 189 | 20.8 9.47 Fail 2.20
28 19 | 264 | 283 9.47 Fail 2.99
35 1.9 | 33.0| 34.9 9.47 Fail 3.69
40 1.9 | 37.7 | 39.6 9.47 Fail 4.18
45 19 | 424 | 443 9.47 Fail 4.68
Shear Load Case Appl.ied il Capacity Pass / Fail Al
Dead |Live |Total (Reduced)
1 13.3| 2.5 | 15.8 79.14 Pass 0.20
5 13.3] 123 | 25.6 79.14 Pass 0.32
9 13.3] 22.1 | 354 79.14 Pass 0.45
10 13.3] 245 | 37.8 79.14 Pass 0.48
15 13.3| 36.8 | 50.1 79.14 Pass 0.63
20 13.3| 49.0 | 62.3 79.14 Pass 0.79
28 13.3] 68.7 | 82.0 79.14 Fail 1.04
35 13.3| 85.8 | 99.1 79.14 Fail 1.25
40 13.3] 98.1 | 1114 79.14 Fail 1.41
45 13.3]1110.3| 123.6 79.14 Fail 1.56
Summary
Deck slab is limited in bending.
Deck slab can sustain the effects of | 5 Units HB
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Hartley Bridge Deck Beam Assessment [r”l ‘%S‘g
Project: Hartley Bridge
Norwood House Job Number: 1210658
96-102 Gieat Victoria Street
F Do r an ?e)llnsl BT278E Date: Jul-14
028 9033 3443
CONSULTING =zes,  [Madeby G
DELIVERING ENGINEERING EXCELLENCE .T, ".:T\‘.:f’:‘))’l::‘l?;‘lllk CheCkEd By: SJQ
Calculation: Deck beam Loading - DL
References Calculation Notes
Transverse Beam
Details 75
Section
152
203
<>
\ > 254 1530 =
™~
BD21/14 Self weight
Table 4.1 Concrete  — Veone = 24 kN/m*
Table 4.1 Surfacing — Ysurface = 25.6 kN/m?*
Load
Conc. Deck 0.284 m” w = 6.82 kN/m?
surfacing 0.115 m? w = 2.94 kN/m?
BD21/14 Factored Load: Ve W,y
Table 3.1 Concrete — 1.15 = 7.842 kN/m
Table 3.1 Surfacing — 1.75 = 5.141 kN/m
Total Dead Load (w,) — = 12.983  kN/m
Span = 5.840 m
Moment = 55.3 kNm
Shear = 37.9 kN
Live Load Capacity
Moment capacity 127.85 kNm Reduced by Cf
DL moment applied 55.35 kNm
LL moment capacity 72.51 kNm
Shear Capacity 65.11 kN Reduced by Cf
DL shear applied 37.91 kN
LL shear capacity 27.20 kN
L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
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6.T Deck RGAM
Hartley Bridge Deck Beam Assessment
Project: Hartley Bridge
Norwood House Job Number: 121065B
96-102 Great Victoria Street
P Doran Boiws BT 786 Date: Jul-14
T 028 9033 3443
CONSULTING mssss,  [Madeby AlG
DELIVERING ENGINEERING EXCELLENCE f':"f]:.l.;?;nﬂ’l‘li(;‘l,): Che(:ked By: SJQ
Calculation: Deck beam Loading - HA
References Calculation Notes
HA - UDL & KEL
BD 21/14 Carrigeway width = 3.97 m
Table 5.1 Number of notonal lanes = 1
5.6 Assume lane width of 3.65 m
Bridge Span length = 7.39 m
522 Traffic Flow: low
5.23 Road surface: good
Adjustment Factor Af
5.20 k= 0.76
5.24 al 3.65 Af = 1.46
L <20
5.18 w = 88 kN/m along length of bridge acts over an area
KEL = 120 kN transvers to beam of 3.65m
3.8 Partial Factors 1.5
N
7.39
3.65
. N
=¥ 1.53 m
Plan view
DN s ol
1.87 3.65 1.87
Total loading (before Af and partial factor) 69.75 kN/m = 26+ 221
Total loading (after Af and partial factor) 54.46 kN/m
Max Moment 277 kNm
Max Shear 149.7 kNm
L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
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Hartley Bridge Deck Beam Assessment
Project: Hartley Bridge
Norwood House Job Number: 121065B
96-102 Great Victoria Street
F Do ran Bolfast BT278E Date: Jul-14
T 028 9033 3443
CONSULTING  fomzmss datle By Als
DEUVERING ENGINEERING EXCELLENCE .T,"v.-.'r.; dovlm‘lzo:l‘nk CheCked By: SJQ
Calculation: Deck beam Loading - HA
References Calculation Notes
5.28 3 3 5
C= Available live load capacity
Live Load Capacity required
for Adjusted HA loading
Moment live load capacity required = 363.91 kNm
Shear live load capacity required = 196.98 kN
Bending 0.20
Shear 0.14
1.
Fig 5.7 0
09
08 0]
78 =T
' N 26 Jonnes
07
g 06 "\ 18 torjr
8 8 =~ <
5 05 N n
3 ks P e
% S TRl 1|FE|
© 04
7 'Eﬁ 7.5 tonne, 3|tonnes
i // ~ & Group 4 >’//
) Cloup 2 FE| T "
e
02 /;f’
3 tonnes
0.1

02 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

Loaded Length L metres
HA & KEL Summary
Bending 3 Tonnes & NO FIRE ENGINES
Shear FAIL
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Hartley Bridge Deck Beam Assessment T %8‘3
Project: Hartley Bridge
Norwood House Job Number: 121065B
F Doran Soro sT27eE . [Date: Jul-14
CONSULTING ==, — [Madeby E
DELIVERING ENGINEERING EXCELLENCE i \d?)’yi’l‘lt‘z)‘llik CheCked By: SJQ
Calculation: Deck beam Load - Single Axle
References Calculation Notes
Single Axle
P P
1.8
2.795 \l/ \L 2.795
ke 7.39
Partial factor 1.5
Applied
Assessment Love Lg Moment Applied
Loading (kN) (kNm) Shear (kN)
40 Tonne 82 343.79 216
26 Tonne 82 343.79 216
18 Tonne 82 343.79 216
7.5 Tonne 41 171.89 108
3 Tonne 19 79.66 50
FE Group 1 50 209.63 132
FE Group 2 25 104.81 66
Bending: Load Case Applie.:d Moment Capacity Pass / Fail Al
Dead |Live |Total | (Reduced)
40 Tonne |55.35(344 399.1 127.85 Fail 3.12
26 Tonne |55.35(344 399.1 127.85 Fail 3.12
18 Tonne |55.35|344 399.1 127.85 Fail 3.12
7.5 Tonne |55.35|172 227.2 127.85 Fail 1.78
3 Tonne 55.35(80 135.0 127.85 Fail 1.06
FE Group 1 |55.35(210 265.0| 127.85 Fail 2.07
FE Group 2 |55.35 105 160.2 127.85 Fail 1.25
Shiger Load Case App I_iEd L Capdcity Pass / Fail Al
Dead |[Live Total (Reduced)
40 Tonne 37.9 | 216.0 | 253.9 65.11 Fail 3.90
26 Tonne 37.9 | 216.0 | 253.9 65.11 Fail 3.90
18 Tonne 37.9 ] 216.0 | 253.9 65.11 Fail 3.90
7.5Tonne | 37.9 | 108.0 | 145.9 65.11 Fail 2.24
3 Tonne 37.9| 50.1 | 88.0 65.11 Fail 35
FEGroup1 | 37.9 | 131.7 | 169.6 65.11 Fail 2.61
FE Group 2 | 37.9 | 65.9 | 103.8 65.11 Fail 1.59
Single Axle Summary
Bending - FAIL
Shear - FAIL
L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
40of 6

Assessment\Hartley Bridge\Hartley Bridge (revision#2 AlG, Jan 2016).xIsx



6.1 Decke Rear

Hartley Bridge Deck Beam Assessment 83 % &g
Project: Hartley Bridge
e Job Number: 121065B
F Do r a n ?‘;'::9:3223735, Date: Jul-14
CONSULTING ;zmxes ~ (MadeBy s
DELIVERING ENGINEERING EXCELLENCE I"::‘,.“h d:’)’::l‘l(((:)llllk CheCked By: SJQ
Calculation: Deck beam Loading HB
References Calculation Notes
HB
P P P P
1 1 1
2.195 J/ \L l/ \L 2.195
&
7.39 -
Applied
Assessment Love HB Partial Moment Applied
Loading (kN) Factor (kNm) Shear (kN)
1 unit HB 2.5 1.3 9.61 6.5
_ 2 unit HB 5 2.3 33.99 23
\ 3 unit HB 7.5 3.3 73.16 49.5
5 unit HB 125 4.3 158.89 107.5
10 unit HB 25 5.3 391.67 265
20 unit HB 50 6.3 931.14 630
30 unit HB 75 7.3 1618.41 1095
35 unit HB 87.5 8.3 2146.8 1452.5
40 unit HB 100 9.3 2749.08 1860
45 unit HB 112.5 10.3 3425.27 2317.5
Bending: Load Case Appligd Moment Capacity Pass / Fail Al
HB Units |Dead |Live |Total | (Reduced)
1 55.35/9.61 65 127.85 Pass 0.51
2 55.35133.99 89 127.85 Pass 0.70
3 55.35|73.16 129 127.85 Fail 1.01
5 55.35|158.9 214 127.85 Fail 1.68
10 55.35(391.7 | 447 127.85 Fail 3.50
20 55.351931.1 986 127.85 Fail 7.72
30 55.35(1618 1674 127.85 Fail 13.09
/ 35 55.35|2147 2202 127.85 Fail 17.22
N 40 55.35|2749 2804 127.85 Fail 21.93
45 55.35[3425 | 3481 127.85 Fail 27.22
Shiear Load Case App!ied Shier Capacity | pas / Fail Al
Dead |Live |Total | (Reduced)
1 37.9 7 44 65.11 Pass 0.68
2 37.9 23 61 65.11 Pass 0.94
3 37.9 50 87 65.11 Fail 1.34
5 379 | 108 | 145 65.11 Fail 2.23
10 37.9 | 265 303 65.11 Fail 4.65
20 379 | 630 | 668 65.11 Fail 10.26
30 37.9 ] 1095 | 1133 65.11 Fail 17.40
35 37.9 | 1453 | 1490 65.11 Fail 22.89
40 37.9 | 1860 | 1898 65.11 Fail 29.15
45 37.9 | 2318 | 2355 65.11 Fail 36.18
HB Summary
Bending - 2 units
Shear - 2 unit

L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM P! - ADDITIONAL DESIGN AND SI WORKS\Structural
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Hartley Bridge Deck Beam Assessment SLf %gg
Project: Hartley Bridge
Norwood House Job Number: 121065B
96-102 Great Victoria Street
F Doran ook Date: Jul-14
T 028 9033 3443
CONSULTING txmrese b Ll i
E mailadoran.co.u
DELIVERING ENGINEERING EXCELLENCE _. \'-"\-".;l doran.co. :l: CheCked By: SJQ
Calculation: Deck beam Loading HB
References Calculation Notes
Summary
HA LOADING
Bending Shear
Standard Fire Standard Fire
UDL KEL 3 Tonne FAIL FAIL FAIL
Single Axle FAIL FAIL FAIL FAIL
Limiting Value FAIL
HB LOADING
Bending Shear
HB 2 units 2 unit
Limiting Value 2 unit
L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
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. S f@g
Hartley Bridge Parapet Beam Assessment
Project: Hartley Bridge
;21“;'2;;72(':3'\5/‘"-“:[0'“ Street JOb Numbel’: 1210653
P Do ran Beltast 872788 Date: Jul-14
7028 9033 3443
CONSU LTl NG F 028 9023 5501 Made By AlG
£ mailadoran co.uk
DELIVERING ENGINEERING EXCELLENCE W (;:mn couk Checked By:
Calculation: Deck beam Loading - DL
References Calculation Notes
Parapet Beam
A
£
(53]
[$)
@ 1.778
% ()
0.075 > Surfacing o
0.152 i E
' WV Deck slab
N\
0.203
M. Descrete Beam . _ .. v
< < N
N 2.615 “70.305 7
Width Out/out 5.84 m
Width in/in 292 m
BD21/14 Self weight
Table 4.1 Concrete — Yeone = 24 kN/m*
Table 4.1 Surfacing — Ysurface = 25.6 kN/m’*
Area
Parapet Beam 0.54 m*
Deck slab 0.40 m®
Descrete Beam 0.25 m every 153 m 0.09 m’
Total  1.03 m’
) Surfacing 0.20 m?
\/,
Loading
Concrete 24.67 kN/m
Surfacing 5.02 kN/m
BD21/14 Factored Load: Ve Wi
Table 3.1 Concrete — 1.15 = 28.37 kN/m
Table 3.1 Surfacing — 1.75 = 8.79 kN/m
Total Dead Load (w;) — = 37.16 kN/m
L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
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Calculations

Doran Consulting Limited T 028 9033 3443
Norwood House F 0289023 5501 Doran
96 - 102 Great Victoria Street Email@doran.co.uk CONSULTING
Belfast BT2 7BE: W www.doran.co.uk DELIVERING ENGINEERING EXCELLENCE
Project ./ g Job No.

/ ARTLE Y RioGe : FPARAPEr BEam |2 ] 0& 58

Date jA N 6 Made by ,4}& Checked by Page S 6°f gg
6 PARA PET | Beax
Deacl |) oot o ArzA sis s
ZF' Aol &L (‘ e 46(3 fe e re
/00"1011: _g.a.«ij A y 2 31. 2 h/‘/’y, 7
Jomet Hasginy = 46404 WV | & See Aache A
Shear i = 22% |k -
0 Mo del| [Mastersesie,
Motet S&j 5/} = 285 MWm | 9
Mor ek )}::75 ) = 4ol M 9 See allzeh
Shte = 2ok | i)

Comment
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PARA @64 ReA

Tedds

Doran Consulting

2D Moel
(Tedds )

S??/{.szs

Project Job no.
Wertley Bridkge
Calcs for Start page no./Revision
Dz L owdiny- 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
3 21/08/2015

CONCRETE BEAM ANALYSIS

Concrete beam dimensions:-

Beam width b =0 mm

Beam depth h =

2 mm

Cross-section area A=b x h=1 mm?2

,ZD Ana

P pet

Major axis second moment of area I« =b x h®/12 = 143.x10"* mm*

faw=25 N/mm?

E =20 kN/mm? + 200 x feu = 25.0 kN/mm?

p = pcnorm = 2400 kg/m3

_13.015

—T, = ' N

v 00

mm|

[IDead [NJsDL

Unfactored Loads

f

/S

beam

Ref BS8110:1985:Pt2- Eq 17

Self weight not included

o S S bR PSS NS B . NS B SN NS N N N
NS PSS PO SESINPSIS IN IS TS NS TS IS S e Y o Ay Y R A I N I A DY A Y N Y S NSNS o S
B R R A A A R NN N FEE RN R RN AANEENE I~
ry N N
7390 | 10770 | 12220 [ 10800 | 10790 | 10780 |
A1 B 2 C 3 D 7 E 5 F 5 G

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 6

Material Properties:

Modulus of elasticity = 25 kN/mm?
Support Conditions:

Material density = 2400 kg/m?

Rotationally
Rotationally
Rotationally
Rotationally
Rotationally
Rotationally
Rotationally

Support A Vertically "Restrained"

Support B Vertically "Restrained"

Support C Vertically "Restrained"

Support D Vertically "Restrained"

Support E Vertically "Restrained"

Support F Vertically "Restrained"

Support G Vertically "Restrained”

Span Definitions:

Span 1 Length = 7390 mm Cross-sectional area = 1 mm?
Span 2 Length = 10770 mm Cross-sectional area = 1 mm?
Span 3 Length = 12220 mm Cross-sectional area = 1 mm?
Span 4 Length = 10800 mm Cross-sectional area = 1 mm?
Span 5 Length = 10790 mm Cross-sectional area = 1 mm?
Span 6 Length = 10780 mm Cross-sectional area = 1 mm?
LOADING DETAILS

Beam Loads: o

Load 1 UDL Dead load 13.0 kN/m | /

Load 2 UDL Dead load 9.5 kN/m ~ (/ntcle

Load 3 UDL Dead load 2.1 kN/m

)
—

"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"

"Restrained"

"Restrained"

Moment of inertia = 1.00x10® mm?*
Moment of inertia = 1.00x10® mm*
Moment of inertia = 1.00x10® mm*
Moment of inertia = 1.00x10® mm?*
Moment of inertia = 1.00x10® mm#
Moment of inertia = 1.00x10® mm*
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Tedds

Doran Consulting

Project

Job no.

Calcs for

Start page no./Revision

2

Calcs by
3

Calcs date

21/08/2015

Checked by

Checked date

Approved by Approved date

2

Load 4

UDL SDL load 5.0 KN/m

LOAD COMBINATIONS

Load combination 1 - Dead & SDL

Span 1
Span 2
Span 3
Span 4
Span 5
Span 6

1.15xDead + 1.75xSDL
1.15xDead + 1.75xSDL
1.15xDead + 1.75xSDL
1.15xDead + 1.75xSDL
1.15xDead + 1.75xSDL
1.15xDead + 1.75xSDL

CONTINUOUS BEAM ANALYSIS - RESULTS

Sotec/a,

74

Support Reactions - Combination Summary

Support A
Support B
Support C
Support D
Support E
Support F
Support G

Max react = -137.3 kN
Max react = -337.4 kN
Max react = -427.1 kN
Max react = -427.7 kN
Max react = -401.1 kN
Max react = -400.7 kN
Max react = -200.3 kN

Min react = -137.3 kN
Min react = -337.4 kN
Min react = -427.1 kN
Min react = -427.7 kN
Min react = -401.1 kN
Min react = -400.7 kN
Min react = -200.3 kN

Beam Max/Min results - Combination Summary

Maximum shear =[227.0 kN\)/

Maximum moment =T231.2 kNm

Maximum deflection = 86309.2 mm

kNm

Bending Moment Envelope

Max mom = -169.1 kNm
Max mom = -190.1 kNm
Max mom = -103.2 kNm
Max mom = 101.2 kNm
Max mom = 0.7 kNm

Max mom = 0.7 kNm

Max mom = 359.8 kNm

Min mom = -169.1 kNm
Min mom = -190.1 kNm
Min mom =-103.2 kNm
Min mom =101.2 kNm
Min mom = 0.7 kNm

Min mom = 0.7 kNm

Min mom = 359.8 kNm

Minimum shear Fmin.="-227.0 kN

Minimum moment = 462.4 kNm 7

Minimum deflection = 0.0 mm

-462.4 -462.4
-462.386 -359.2 -361.2 -360.5 -359.8
-169.1 /b /b
R R RN 13 1
0.0 N Y v ry ry
84.6
231.193 179.6 2303 180.6 180.2 179.9
mm | 7330 | 10770 | 12220 ] 10800 | 10790 | 10780 |
A i B [ 3 D 4 E 5 F G
Shear Force Envelope
kN 227.0
227.031 200.1 : 200.6 200.5 200.3
137.3
VI IAR] 13 ¥ y
0.0 b ! L4h} Yy vy L4
-137.3 h
-227.031 -200.1 227.0 -200.6 -200.5 -200.3
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B c 3 D q E 5 F G

’// Max Sos - 231 kKNm

MQ hoy - 4 €2 hNa,
n.“ 3]"" - 227 kAN
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Hartley Bridge Parapet Beam Assessment
Project: Hartley Bridge
s o Job Number: 1210658

96-102 Great Victona Street
™ Doran L A ui1a
CONSULTING fm=eie,  [MadeBy S5

DELIVERING ENGINEERING EXCELLENCE W waww.doran co.uk Checked By:
Calculation: Parapet Beams - Loading - 4 Middle
References Calculation Notes
No. Spans 6

Span length 1— 7.39 m

2 — 10.77 m

3 > 12.22 m

4 — 10.80 m

5> 10.79 m

6 — 10.78 m

Construction Contiunous beam over columns.

Cast in situ reinforced concrete

2D Analysis using 2D analysis results (Tedds)

Tedds Software DL Capacity LL Capacity Al
Max Hogging Moment © 462 kNm 557 kNm 95.369 kNm  0.83
Mas Sagging Moment 231 kNm 1306.5 kNm  1075.5 kNm  0.18
Max Shear 227kn 1388 kN [SSHGIRNEE 1.63[FAlL

3D Analysis using 3D analysis results (Masterseries)

Masterseries DL Capacity LL Capacity Al

Software Max Hogging Moment 401 kNm 557 kNm 156.37 kNm  0.72
Mas Sagging Moment 285 kNm 1306.5 kNm  1021.5 kNm  0.22

Max Shear . 204 kN | 1388 kN 1.47|FAIL

Theoretically, the structure, in its current condition, is unable to sustain
the shear effects from its own selfweight

Check of structure with a condition factor of 1.0 applied

™

2D analysis results (Tedds)
DL Capacity LL Capacity Al

Max Shear 227 kN | 173.6 kN 1.31{FAIL

3D analysis results (Masterseriés)

Max Shear 206 kN 1736 kN ORISR 1.18|FAlL

Even when no condition factor is applied the structure is,
theorectically, unable to sustain the shear effects of its own self weight.

L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
Assessment\Hartley Bridge\Hartley Bridge (revision#2 AIG, Jan 2016).xIsx 20f8
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Hartley Bridge Parapet Beam Assessment
Project: Hartley Bridge
Norwood House .
Doran O :,oli Bomber: lellff =
T 028 9033 3443 ate: ul-
CONSULTING iz, Made By AlG
DELIVERING ENGINEERING EXCELLENGE W W doran co.uk Checked By:
Calculation: Parapet Beams - Loading - 4 Middle
References Calculation Notes
HA - UDL & KEL
BD 21/14 Carrigeway width = 3.97 m
Table 5.1 Number of notonal lanes = 1
5.6 Assume lane width of 3.65m
Bridge Span length = 62 m
5.22 Traffic Flow: low
5.23 Road surface: good
Adjustment Factor Af
5.20 k= 0.76
5.24 al 3.65 Af = 1.46
L <20
6.2.1 (BD37/01) w = 23.8 kN/m along length of bridge acts over an area
5.18 KEL = 120 kN transvers to beam of 3.65m

Table 3.1 (BD
21/14)

Partial Factor (V)

1.5

Assume that the notional lane sits to one side of the structure, assume

Parapet Beam 1

3.97

Parapet Beam 1

Parapet Beam 2 54%

Max Bending Moment (Sagging)
Max Bending Moment (Hogging)
Max Shear Force

Parapet Beam 2

46% of the load

of the load

UDL to be applied to parapet beam 12.87 kN/m
KEL to be applied to parapet beam 64.84 kN

X Load
Factored Load = ry kv
UDL to be applied to parapet beam 10.05 kN/m
KEL to be applied to parapet beam 50.63 kN

139.92 kNm = |84.[ x&-7€
202.46 kNm - 71(.{:_ Ly o7 &

11202kN - ., o
SR £ 70

Before adjustment

After adjustment
and partial FoS

FROM TEDDS

L:\Correspondence\Y2012\12-1 xooxx\ 12105 LLE TR 1 A | — ADII TGNV [DHSS (@NANND S WARKSS S oot tured |
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Project Job no.
Tedds Heartly Bridge 121065
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
SJQ 24/08/2015
CONCRETE BEAM ANALYSIS HA LDL 4. KEL Pdfa.fnd"
W

Concrete beam dimensions:-

Beam width b =0 mm

Beam depth h =2 mm

Cross-section area A=b x h=1 mm?

Major axis second moment of area Ixx =b x h®/12 = 143.x10"°* mm*

foau =25 N/mm?

E =20 kN/mm?2 + 200 x fcy = 25.0 kN/mm?

P = pC.norm = 2400 kg/m3

66.610

Unfactored Loads

[IHA [RKEL1 FIKEL 2

Beara

Ref BS8110:1985:Pt 2 - Eq 17

Self weight not included

0.0 LT UTTTTTTT T TTTRETTTTRT o I l

10770

mm|

739 |

| 12220 I 10800

| 10790 1 10780 |

A 1 B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans =6

Material Properties:

Modulus of elasticity = 25 kN/mm?

Support Conditions:

Support A
Support B
Support C
Support D
Support E
Support F
Support G

Vertically
Vertically
Vertically
Vertically
Vertically
Vertically
Vertically

Span Definitions:
Length = 7390 mm

Span 1
Span 2
Span 3
Span 4
Span 5
Span 6

Length =1
Length =1
Length =1
Length =1
Length =1

LOADING DETAILS

Beam Loads:
Load 1

Span 3 loads:
Load 1

"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"

0770 mm
2220 mm
0800 mm
0790 mm
0780 mm

UDL HA load 13.2 kKN/m

2 [} 3 D 4

Rotationally
Rotationally
Rotationally
Rotationally
Rotationally
Rotationally
Rotationally

Cross-sectional area = 1 mm?
Cross-sectional area = 1 mm?
Cross-sectional area = 1 mm?
Cross-sectional area = 1 mm?
Cross-sectional area = 1 mm?
Cross-sectional area = 1 mm?

/s

Point KEL 1 load 66.6 kN at 6.110 m

Material density = 2400 kg/m?3

E 5 F 6 G

"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"

Moment of inertia = 1.00 mm#*
Moment of inertia = 1.00 mm*
Moment of inertia = 1.00 mm*
Moment of inertia = 1.00 mm*
Moment of inertia = 1.00 mm#
Moment of inertia = 1.00 mm*
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Project Job no.
Tedds Heartly Bridge 21065
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 2
Calcs by Calcs date Checked by Checked date Approved by Approved date
sJQ 2410812015 | 4Z 6

Load 2 Point KEL 2 load 66.6 kN at 0.010 m
LOAD COMBINATIONS
Load combination 1 - KEL mid span

Span 1 1xHA + 1xKEL 1
Span 2 1xHA + 1xKEL 1
Span 3 1xHA + 1xKEL 1
Span 4 1xHA + 1xKEL 1
Span 5 1xHA + 1xKEL 1
Span 6 1xHA + 1xKEL 1
Load combination 2 - KEL at support
Span 1 1xHA + 1xKEL 2
Span 2 1xHA + 1xKEL 2
Span 3 1xHA + 1xKEL 2
Span 4 1xHA + 1xKEL 2
Span 5 1xHA + 1xKEL 2
Span 6 1xHA + 1xKEL 2

CONTINUOUS BEAM ANALYSIS - RESULTS
Support Reactions - Combination Summary
Support A Max react = -48.9 kN Min react = -48.9 kN Max mom = -60.2 kNm Min mom = -60.2 kNm
Support B Max react = -120.1 kN Min react = -120.1 kN Max mom = -67.7 kNm Min mom = -67.7 kNm
Support C Max react = -185.4 kN Min react = -218.7 kN Max mom = -37.4 kKNm Min mom = -138.5 kNm
Support D Max react = -152.3 kN Min react = -185.6 kN Max mom =137.8 kNm  Min mom = 36.0 kNm
Support E Max react = -142.8 kN Min react = -142.8 kN Max mom = 0.2 kNm Min mom = 0.2 kNm
Support F Max react = -142.7 kN Min react = -142.7 kN Max mom = 0.2 kKNm Min mom = 0.2 kNm

Support G Max react = -71.3 kN Min react = -71.3 kN Max mom = 128.1 kNm  Min mom = 128.1 kNm
Beam Max/Min results - Combination Summary
Maximum shear = 147.4 kN Minimum shear Fmin = -114.1 kN
Maximum moment = 184.1 kNm Minimum moment = -266.4 kNm
Maximum deflection = 56053574666.7 mm Minimum deflection = 0.0 mm
Bending Moment Envelope
_2652";'1“ -266.4 266.4
-127.9 A\ -128.6 -128.4 -128.1
-60.
30.1 3.9 543 4.2 541
184.064 1841
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |

A 1 B 2 Cc 3 D 4 E 5 F 6 G
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Project Job no.
: Heartly Bridge 121065
Tedds y =ndg
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 3
Calcs by Calcs date Checked by Checked date Approved by Approved date
sJQ 24/08/2015 | HFL~
Shear Force Envelope
kN
147.445 147.4
58 71.2 71.4 71.4 71.3
0.0 J\ \ N qa\ %u\ Rl Y
* N N N | N A
-48.9 \[
71.2 71.4 -71.4 71.3
-114.140 Pry
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 F 3 G
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Hartley Bridge Parapet Beam Assessment
Project: Hartley Bridge
o easieat|JOb Number: 1210658

= Doran w57 [Date: =D
CONSULTING Frgesse Made By AIG

DELIVERING ENGINEERING EXCELLENCE W wwav.doran.co.uk Checked By.
Calculation: Parapet Beams - Loading - 4 Middle
References Calculation Notes
5.28 . . .
C= Available live load capacity
Live Load Capacity required
for Adjusted HA loading
Hogging 954 / 266.4 0.36
Sagging 1021 / 184.1 5.55
Shear -88.2 / 147.4 -0.6
1.0
Fig 5.7
- 09
AN
SO;E 0 t/qnms
: o 26 fonnes
07
g
?é 08 N 18 torjnes
|.§ ggg Q .
8 05 -
4 ™ T Group 1
®
® 04
2 R T N
"""i ;\ & Gropp 4 >”-"
03
Gloup2FE| TN T
-t
02 T et
3 tohnes
0.1
( 024 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Loaded Length L metres

HA & KEL Summary
Bending 3 Tonnes & Group 2 Fire engine
Shear N/A - FAILS IN SHEAR WITH SELF WEIGHT
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Hartley Bridge Parapet Beam Assessment
Project: Hartley Bridge
D e easne |JOD Number: 1210658
Belfast BT278E .
= oran oo ST276E | Date: Jul14
CONSULTING i@mzpe,  [MadeBy Alg
DELIVERING ENGINEERING EXCELLENCE - (\ (lof‘ﬂn’co‘ uk Checked By:
Calculation: Parapet Beams - Loading - 4 Middle
References Calculation Notes
Single Axle
P P
< 2.17 (x) /i 1.8 (y) S
& S R
3.97 (2) -
Partial Factor (a) = 1.5 (all in metres)
SAGGING
Applied Sagging Hogging
Assessment Love | Lg forcen Moment * Moment * Shear *
Loading (kN) (kN) (kNm) (kNm) (kN)
40 Tonne 82 145.4 222.3 222.3 145
26 Tonne 82 145.4 222.3 222.3 145
18 Tonne 82 145.4 222.3 222.3 145
7.5 Tonne 41 72.7 111 111 73
3 Tonne 19 33.7 51.5 51.5 34
FE Group 1 50 88.7 1354 1354 89
FE Group 2 25 44.3 67.8 67.8 44
* Moments & Shear forces from Tedds analysis (see attached)
A Applied force={a.y+(2.x)}x(Lg/ z)
Load Case Applle.d IMoment Capagity Pass / Fail Al
Dead [Live |Total | (Reduced)
Sagging 285 | 222 | 507 1306.48 Pass 0.39
40T
Hogging| *~ O [462 | 222 | 684 | 557.37 Fail 1.23
Sagg!ng 26 Tonne 285 | 222 | 507 1306.48 Pafs 0.39
Hogging 462 | 222 | 684 557.37 Fail 1.23
Saggfng 18 Tonne 285 | 222 | 507 1306.48 Pasrs 0.39
Hogging 462 | 222 | 684 557.37 Fail 1.23
Sagg!ng 7.5 Tonne 285 | 111 | 396 1306.48 Pas:s 0.30
Hogging 462 | 111 | 573 557.37 Fail 1.03
Sagging 3 Tonne 285 | 52 337 1306.48 Pass 0.26
Hogging 462 | 51.5| 514 557.37 Pass 0.92
Sagging 285 | 135 | 420 1306.48 Pass 0.32
FEG 1 z
Hogging| =~ O P *["a62 | 135 | 597 | 557.37 Fail 1.07
Sagging 285 | 68 353 1306.48 Pass 0.27
FE Group 2
Hogging P°I"262 [67.8] 530 | 557.37 Pass 0.95
Load Case AB all‘ed Shear Capacity Pass / Fail Al
Dead |Live [Total (Reduced)
40 Tonne | 227 | 145 | 372 138.84 Fail 2.68
26 Tonne | 227 | 145 | 372 138.84 Fail 2.68
18 Tonne | 227 | 145 | 372 138.84 Fail 2.68
7.5Tonne | 227 | 73 | 300 138.84 Fail 2.16
3Tonne | 227 | 34 261 138.84 Fail 1.88
FE Group 1| 227 | 89 316 138.84 Fail 2.27
FE Group 2| 227 | 44 | 271 138.84 Fail 1.95
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Hartley Bridge Parapet Beam Assessment
Project: Hartley Bridge
F Doran gf&%:?ée“" . J,::;:umber: Jlj_lff =
T 0289033 3443 :
CONSULTING m#es,  [Madesy AG
DELIVERING ENGINEERING EXCELLENCE W wwww.doran,co.uk Checked By:
Calculation: Parapet Beams - Loading - 4 Middle
References Calculation Notes
Single Axle Summary
Bending (Hogging) 3 Tonnes (<1% overstress) & Group 2 Fire engine
Bending (Sagging) 40 Tonnes & Group 1 Fire engine
Shear FAILS

L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND S| WORKS\Structural
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Project Job no.
Tedds Heartly Bridge 121065
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
sJQ 24/08/2015 /H&,

CONCRETE BEAM ANALYSIS \f INGLE AXLE

Concrete beam dimensions:-

Beam width b =0 mm
Beam depth h =2 mm

Cross-section area A=b x h =1 mm?

Major axis second moment of area I =b x h®/12 = 143.x10"* mm*
feu = 26 N/mm?

E =20 kN/mm? + 200 x feu = 25.0 kN/mm?

P = pC.norm = 2400 kg/m3

Unfactored Loads

145.500

Para pet
Bear

Ref BS8110:1985:Pt 2 - Eq 17

Self weight not included

[M40 T mid [N40 T edge FJ7.5T mid [J7.5T edge [d3T mid [N3 T edge FIFE2mid [JFE 2 edge

Load 3 Point 7.5 T mid load 72.7 kN at 6.110 m

00§ 2 2 2 2 2 ¢
mm | 7330 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 E 6 G
CONTINUOUS BEAM ANALYSIS - INPUT
BEAM DETAILS
Number of spans =6
Material Properties:
Modulus of elasticity = 25 kN/mm? Material density = 2400 kg/m?3
Support Conditions:
Support A Vertically "Restrained" Rotationally "Restrained"
_ Support B Vertically "Restrained" Rotationally "Restrained"
Support C Vertically "Restrained" Rotationally "Restrained"
Support D Vertically "Restrained" Rotationally "Restrained"
Support E Vertically "Restrained" Rotationally "Restrained"
Support F Vertically "Restrained" Rotationally "Restrained"
Support G Vertically "Restrained" Rotationally "Restrained"
Span Definitions:
Span 1 Length = 7390 mm Cross-sectional area = 1 mm? Moment of inertia = 1.00 mm#*
Span 2 Length = 10770 mm Cross-sectional area = 1 mm? Moment of inertia = 1.00 mm*
Span 3 Length = 12220 mm Cross-sectional area = 1 mm? Moment of inertia = 1.00 mm#*
Span 4 Length = 10800 mm Cross-sectional area = 1 mm? Moment of inertia = 1.00 mm#*
Span 5 Length = 10790 mm Cross-sectional area = 1 mm? Moment of inertia = 1.00 mm?*
Span 6 Length = 10780 mm Cross-sectional area = 1 mm? Moment of inertia = 1.00 mm#
LOADING DETAILS
Span 3 loads: /
Load 1 Point 40 T mid load 145.5 kN at 6.110 m
Load 2 Point 40 T edge load 145.4}N at 0.010 m

6 4 8%
U
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Tedds

Project

Heartly Bridge

Tod
vV

Job no.

121065

LOAD COMBINATIONS

Load combination 1 - 40 T bending

Span 3

1x40 T mid

Load combination 2 - 40T Shear

Span 3

1x40 T edge

Load combination 3 - 7.5 T Bending

Span 3

1x7.5 T mid

Load combination 4 - 7.5T Shear

Span 3

1x7.5 T edge

Load combination 5 - 3T Bending

Span 3

1x3 T mid

Load combination 6 - 3T Shear

Span 3

1x3 T edge

Load combination 7 - Group 2 FE Bending

Span 3

1xFE 2 mid

Load combination 8 - Group 2 FE Shear

Span 3

1xFE 2 edge

CONTINUOUS BEAM ANALYSIS - RESULTS

Support Reactions - Combination Summary

Support A Max react = 0.0 kN Min react = 0.0 kN
Support B Max react = 0.0 kN Min react = 0.0 kN
Support C Max react = -16.8 kN Min react = -145.4 kN
Support D Max react = 0.0 kN Min react = -72.7 kN
Support E Max react = 0.0 kN Min react = 0.0 kN
Support F Max react = 0.0 kN Min react = 0.0 kN
Support G Max react = 0.0 kN Min react = 0.0 kN

Max mom = 0.0 kNm
Max mom = 0.0 kKNm
Max mom = -0.3 kNm
Max mom = 222.3 kNm
Max mom = 0.0 kNm
Max mom = 0.0 kNm
Max mom = 0.0 kNm

Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 2
Calcs by Calcs date Checked by Checked date Approved by Approved date
SJQ 24/08/2015

Load 4 Point 7.5 T edge load 72.7 kN at 0.010 m

Load 5 Point 3 T mid load 33.74:1’( 6.110 m

Load 6 Point 3 T edge load 33.7 kN at 0.010 m

Load 7 Point FE 2 mid load 44.4 KN at 6.110 m

Load 8 Point FE 2 edge load 44.3 kN at 0.010 m

Min mom = 0.0 kNm
Min mom = 0.0 kNm
Min mom = -222.3 kNm
Min mom = 0.0 kNm
Min mom = 0.0 kNm
Min mom = 0.0 kNm
Min mom = 0.0 kNm

Beam Max/Min results - Combination Summary
Maximum shear =145.4 kN

Maximum moment = 222.3 kNm

Maximum deflection = 55314039267.5 mm

Bending Moment Envelope

khim, 2223

222.251 12223

Minimum shear Fmin = -72.7 kN

Minimum moment = -222.3 kNm

Minimum deflection = 0.0 mm

0.0 §

%<
P73
L

S

222.251 o
mm | 7390 | 10770 I 12220 I

10800 |

10790 | 10780 |

A 1 B 2 C 3 D
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Project Job no.
. Heartly Bridge 121065
Tedds
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 3
Calcs by Calcs date Checked by Checked date Approved by Approved date
C 37
sJa 24/08/2015 64,6/
Shear Force Envelope
kN 145.4
145.400 A
0.0 § £y N ¥y vy ¥\ v
- N rN r N riy ry ry L4
-72.750 w1
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
1 B 2 C 3 D 4 E 5 F 3 G
Bending Moment - Combination 1 - 40 T bending
KN 2223 2223
-222.251 oy -
0.0 RN YN R I3R! IR IR Y
N N ry r N ry ry ry ;
222.251 .
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
1 B 2 e 3 D 4 E 5 F 6 G
Shear Force - Combi 1-40 T bending
kN 72.8
72.750 :
0.0 R IR N Y\ Y N Y N 13
- N ry rN ryy ry rN L4
-72.750 28
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 F 3 G
Bendi M t - bi : .
KNm ¥ 5; Com 2 - 40T Shear
-1.452 3
0.0 ¥ ¥y Ju 4 £y %\ ¥
* b ; 2 D.U vy A § | R L4
mm | 7390 | 10770 ] 12220 ] 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 F 3 G
Shear Force - Combination 2 - 40T Shear
kN 145.4
145.400 ¢
0.0 R ¥ N R IR Y\ Y N y
- Y ry ry “)6 R ry | &
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 C 3 D ) E 5 F 6 G
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Project Job no.
Tedds Heartly Bridge 121065
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 4
Calcs by Calcs date Checked by Checked date Approved by Approved date
SJQ 24/08/2015
KNm Bending Moment - Combination 3 - 7.5 T Bending
-111.0 -111.0
-111.049
0.0 § ¥\ Ja\ /Ja Y\ Y\ Y
= N B ¢ ] 0 | | 4B ] | 4B L4
111.049 N
mm | 730 | 10770 | 12220 | 10800 | 10790 | 10780 |
1 B 2 c 3 D ) E 5 F 6 G
KN Shear Force - Combination 3 -7.5 T Bending
36.350 36:4
0.0 R R NI IR Y N\ 120 Y
* ¥ ry rN iy | R | ry 0 &
-36.350 T
mm | 7390 | 10770 | 12220 i 10800 | 10790 | 10780 |
1 B 2 C 3 D 4 E 5 F 3 G
Bending M t. binati R
KNm g 7, Com 4 - 7.5T Shear
-0.726 .
0.0d ¥ vy 1Ja -9 vy ¥y ¥
- N rN OU ry ry ry L4
mm | 7330 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 F 3 G
KN Shear Force - Combination 4 - 7.5T Shear
72.700 g2
0.0 3 IR N IR IR ¥\ Y
N N ry ry Du ry ry :
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 F 3 G
Bending M t - Combination 5 - 3T Bending
kNm 515 51.5
-51.477
0.0 R I R YN Y\ ¥\ 3
= ] { s L | L | TP ry L4
51.477 Ve
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A i B 2 c 3 D ) E 5 F 6 G
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Project Job no.
. Heartly Bridge 121065
Tedds
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 5
Calcs by Calcs date Checked by Checked date Approved by Approved date
SJQ 24/08/2015 =
Shear Force - Combination § - 3T Bending
kN 16.9
16.850 .
0.0 § ¥\ z ¢\ ¥\ ¥\ ¥
~ k| ry ! S vy ry ry L4
-16.850 T
mm | 73%0 | 10770 | 12220 | 10800 1 10790 | 10780 |
A 1 B 2 Cc 3 D 4 E 5 F 6 G
Bending Moment - Combination 6 - 3T Shear
kNm 0.3
-0.336 [
0.0d Y ry\ N $-9 vy vy ¥
- b f ry Do ry ry ry L4
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 ]
A 1 B 2 C 3 D 4 E 5 F 6 G
Shear Force - Combination 6 - 3T Shear
iy 33.7
33.700 i
0.0 § ¥\ N ¥y ¥\ ¥y ¥
- A ryY _D'u nu ry ry v
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 [&] 3 D 4 E 5 F 6 G
Bendina M ¢- binati - i
KNm ,57 . Com .5773 Group 2 FE Bending
-67.821 4 ¢
0.0 § I R Y1y ¥y — 3
> 2 ry L ] r ry ry | 4
67.821 67.8
mm | 7390 | 10770 ] 12220 | 10800 | 10790 1 10780 |
A 1 B 2 &) 3 D 4 E 5 F 6 G
Shear Force - Combination 7 - Group 2 FE Bending
kN 22.2
22.200 .
y ¥y N ¥\ vy ¥\ ¥
0.0 N ry ry vy rN ry L4
-22.200 2.2
-22.
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 [} 3 D 4 E 5 F 6 G

B¢
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Calcs for Start page no./Revision
6

Doran Consulting

Leitrim Co. Co.

Calcs by Calcs date Chegked b; Checked date
e 24/08/2015 @i-

Approved by Approved date

8 - Group 2 FE Shear

Bendina M . bi
KNm ,_o h t-Com
-0.442 |
0.0 vy AR $-4 vy Yy ¥
- N ry U.U ry ry ry L4
mm | 7390 | 10770 | 12220 ] 10800 | 10790 | 10780 |
A 1 B 2 [¢] 3 D 4 E 5 F 6 G
Shear Force - Combination 8 - Group 2 FE Shear
Ly 44.3
44.300 3
0.0 R Y N N Y N Y N IR I3
' N ry ry nn ry ry L4
mm | 7390 | 10770 1 12220 | 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 F 6 G
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Hartley Bridge Parapet Beam Assessment
Project: Hartley Bridge
F Doran :%”fga:‘yé'“'“* J;;:umber: Jljlff 2
702890333443 3
CONSULTING  fegmasn ~ |Made By AIG
DELIVERING ENGINEERING EXCELLENCE W www.doran. co.uk Checked By:
Calculation: Parapet Beams - Loading - 4 Middle
References Calculation Notes
HB
P P P P
1 6 1
2.11 J/ \L 2.11
Y ]
&
12.22
Sagging Hogging
Assessment Love | HB Moment Moment Applied
Loading (kN) | Partial Factor (kNm) (kNm) Shear (kN)

1| unit HB 2.5 1.3 8 13:2) 8.6

5| unit HB 12.5 1.3 40 66 43

7| unit HB 17.5 2.3 56 92.4 60.2
15| unit HB 37.5 33 120 198 129
20| unit HB 50 4.3 160 264 172
25| unit HB 62.5 5.3 200 330 215
35| unit HB 87.5 6.3 280 462 301
45| unit HB 113 7.3 360 594 387

Highlighted ] from Tedds analysis attached.

Bending Load Case Appliec! Moment Capacity Pass / Fail Al
(hogging) HB Units | Dead| Live |Total | (Reduced)
1 462 | 13.2 | 475 557.37 Pass 0.85
5 462 66 528 557.37 Pass 0.95
7 462 | 92.4 | 554 557.37 Pass 0.99
15 462 | 198 | 660 557.37 Fail 1.18
20 462 | 264 | 726 557.37 Fail 1.30
25 462 | 330 | 792 557.37 Fail 1.42
35 462 | 462 924 557.37 Fail 1.66
45 462 | 594 | 1056 557.37 Fail 1.89
Bending Load Case Applied. Moment Capacity Pass / Fail Al
(sagging) HB Units | Dead| Live |Total | (Reduced)
1 285 8 293 1306.48 Pass 0.22
5 285 | 40 325 1306.48 Pass 0.25
7 285 | 56 341 1306.48 Pass 0.26
15 285 | 120 | 405 1306.48 Pass 0.31
20 285 | 160 | 445 1306.48 Pass 0.34
25 285 | 200 | 485 1306.48 Pass 0.37
35 285 | 280 | 565 1306.48 Pass 0.43
45 285 | 360 645 1306.48 Pass 0.49

L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
Assessment\Hartley Bridge\Hartley Bridge (revision#2 AlG, Jan 2016).xIsx 70f8
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Hartley Bridge Parapet Beam Assessment ' %
Project: Hartley Bridge
=) Doran i o e
T 0289033 3443 :
CONSULTING iz,  [Madesy AIG
DELIVERING ENGINEERING EXCELLENCE W wwv.doran.co.uk Checked By:
Calculation: Parapet Beams - Loading - 4 Middle
References Calculation Notes
HB
Shear Load Case Appli?d Shear Capacity Pass / Fail Al
Dead| Live | Total | (Reduced)
1 227 9 236 138.84 Fail 1.70
5 227 43 270 138.84 Fail 1.94
7 227 60 287 138.84 Fail 2.07
15 227 | 129 | 356 138.84 Fail 2.56
20 227 | 172 | 399 138.84 Fail 2.87
25 227 | 215 | 442 138.84 Fail 3.18
35 227 | 301 | 528 138.84 Fail 3.80
45 227 | 387 | 614 138.84 Fail 4.42
HB Summary
Bending 7 units
Shear FAIL
L:\Correspondence\Y2012\12-1 xxxx\121065B LEITRIM PI - ADDITIONAL DESIGN AND SI WORKS\Structural
8of8
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Project Job no.
. i 121065
Tedds Heartly Bridge
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
SJQ 24/08/2015

CONCRETE BEAM ANALYSIS

Concrete beam dimensions:-
Beam width b =0 mm
Beam depth h =2 mm

Cross-section area A=b x h=1 mm?

fou = 25 N/mm?

p = pc.norm = 2400 kg/m3

5:556 [IHB bending [SJHB Shear

0.0

IR
L |

R

k|
mm | 7390 | 10770

A

~%

HB loxding

Major axis second moment of area Ixx=b x h3/ 12 = 143.x10-* mm*

E = 20 kN/mm? + 200 x feu = 25.0 kN/mm?

Unfactored Loads

Self weight not included

~=
L

Pdfapdi'

Beara

Ref BS8110:1985:Pt2 - Eq 17

<=

L
~=
g

12220 I 10800 I

10790 I

10780 |

1 B 2

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 6

Material Properties:

Support Conditions:

Modulus of elasticity = 25 kN/mm?

Support A Vertically "Restrained" Rotationally
Support B Vertically "Restrained" Rotationally
Support C Vertically "Restrained" Rotationally
Support D Vertically "Restrained" Rotationally
Support E Vertically "Restrained" Rotationally
Support F Vertically "Restrained" Rotationally
Support G Vertically "Restrained" Rotationally
Span Definitions:

Span 1 Length = 7390 mm Cross-sectional area = 1 mm?

Span 2 Length = 10770 mm Cross-sectional area = 1 mm?

Span 3 Length = 12220 mm Cross-sectional area = 1 mm?

Span 4 Length = 10800 mm Cross-sectional area =1 mm?

Span 5 Length = 10790 mm Cross-sectional area = 1 mm?

Span 6 Length = 10780 mm Cross-sectional area = 1 mm?
LOADING DETAILS

Span 3 loads:

Load 1 Point HB bending load 2.5 kN at 2.110 m

Load 2 Point HB bending load 2.5 kN at 3.110 m

Load 3 Point HB bending load 2.5 kN at 9.110 m

Material density = 2400 kg/m?®

"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"
"Restrained"

Moment of inertia = 1.00 mm#
Moment of inertia = 1.00 mm*
Moment of inertia = 1.00 mm#*
Moment of inertia = 1.00 mm*
Moment of inertia = 1.00 mm*
Moment of inertia = 1.00 mm*
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Tedds Heartly Bridge 121065
Doran Consulting Calcs for Start page no./Revision
Leitrim Co. Co. 2
Calcs by Calcs date Checked by Checked date Approved by Approved date
sSJQ 24/08/2015

Load 4
Load 5
Load 6
Load 7
Load 8

Point HB bending load 2.5 kN at 10.110 m
Point HB Shear load 2.5 kN at 0.000 m
Point HB Shear load 2.5 kN at 1.000 m
Point HB Shear load 2.5 kN at 7.000 m
Point HB Shear load 2.5 kN at 8.000 m

LOAD COMBINATIONS

Load combination 1 - HB Bending

Span 3

1.3xHB bending

Load combination 2 - HB Shear

Span 3

1.3xHB Shear

CONTINUOUS BEAM ANALYSIS - RESULTS

Support Reactions - Combination Summary

Support A
Support B
Support C
Support D
Support E
Support F
Support G

Max react = 0.0 kN
Max react = 0.0 kN
Max react = -6.5 kN
Max react = -4.4 kN
Max react = 0.0 kN
Max react = 0.0 kN
Max react = 0.0 kN
Beam Max/Min results - Combination Summary

Min react = 0.0 kN
Min react = 0.0 kN
Min react = -8.6 kN
Min react = -6.5 kN
Min react = 0.0 kN
Min react = 0.0 kN
Min react = 0.0 kN

Maximum shear = 8.6 kN

Maximum moment = 8.0 kKNm

Maximum deflection = 2244922356.3 mm

kNm

Bending Moment Envelope

Max mom = 0.0 KNm
Max mom = 0.0 kNm
Max mom = -10.0 kKNm
Max mom = 13.2 kNm
Max mom = 0.0 kNm
Max mom = 0.0 kNm
Max mom = 0.0 kNm

Min mom = 0.0 kNm
Min mom = 0.0 kNm
Min mom = -13.2 kNm
Min mom = 11.7 kNm
Min mom = 0.0 kNm
Min mom = 0.0 kNm

Min mom

Minimum shear Fmin = -6.5 kKN

Minimum moment = -13.2 kNm

Minimum deflection = 0.0 mm

13.209 -13.2 -13.2
0.0 ¥ Y\ uk Rl Yy %y Y
N N ry L4 0. A ry ry v
3.8 .8
7.999 K]
mm [ 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
A 1 B 2 Cc 3 D 4 E 5 F 6 G
KN o6 Shear Force Envelope
8.606 1
313
0.0 § IR \ IR YN Yy I3
: b ; ry L | Yy ry Ll ] v
.1%‘_\—‘
44
-6.500 6.56.5
mm | 7390 | 10770 | 12220 | 10800 | 10790 | 10780 |
1 B 2 C 3 D 4 E 5 F 6 G

= 0.0 kNm
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KNm Bending Moment - Combination 1 - HB Bending
-13.2 -13.2
-13.209
0.0 R Y N IR i3 Yy 20 Y
: N ry ry 0. b | { S ry L4
3.756
mm | 7390 | 10770 | 12220 | 10800 | 10790 ] 10780 |
A 1 B 2 C 3 D 4 E 5 2 6 G
Shear Force - Combination 1 - HB Bending
kN =%
6.500 ;
33
0.0 y YN IR IR _ry Y N 1
- N ry ry iy ry ry il
-3.3]
6500 6.5-6.5
mm | 7390 | 10770 | 12220 10800 | 10790 | 10780 |
A 1 B 2 C 3 D 4 E 5 F 3 G
KNm g t-Com g 2 - HB Shear
-11.689 -10.0 i
0.0 R Y N R ZIN IR Y\ 13
" N rN N ry N ry v
7.999 N
mm | 7390 | 10770 | 12220 ] 10800 | 10790 10780 |
A 1 B 2 C 3 D 4 E 5 3 G
Shear Force - Combination 2 - HB Shear
kN op
8.606 1
5[4
2[1
0.0 R Y N IAR] Y\ ¥\ IR 1
= N ry ry riy ry ry L4
p 1.1
-4.394 4 i
“ mm | 7390 | 10770 | 12220 | 10800 10790 10780 |
A 1 B 2 c 3 D 4 E 5 3 G
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™ Doran
CONSULTING

DELIVERING ENGINEERING EXCELLENCE

Project: Hartley Bridge
Nonwood House Job Number: 121065B
96-102 Great Victoria Street
Belfast BT2 78E Date: Jan-16
T 028 9033 3443
F 028 9023 5501 Made By AlG
£ mailadoran.co.uk "
W waw.doran.co.uk Checked By'
Calculation: Pier Assessment

Loadings applied

HA Live Load (UDL)

notational lane width taken as

BD 37/01, section 5.18 w

therefore patch load =

HA Live Load (KEL)

notational lane width taken as
BD 37/01, section 5.18 KEL =

therefore line load =

HA Loading (UDL + KEL) Assessment

Dead Load (applied as an area load)

3.65

23.83

6.53

3.65

120.00

32.88

Modelled using 3D Masterseries Masterframe model.

= 1.875 kN/m2
Note: self weight of concrete sections included \#in model.

kN/m

kN/m2

kN/m

kN/m2
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Project: Hartley Bridge

Nonwood House Job Number: 121065B

96-102 Great Victotia Street

F Do ran r[’aegeaasxgosagzﬁi Date: Jan-16

= 098 902 Made B AlG
CONSULTING  fozsmsor oY

DELIVERING ENGINEERING EXCELLENCE W www.doran.co.uk Checked By

Calculation: Pier Assessment: Column

COLUMN

Masterseries 3D Frame model, output

Member Forces (Maximum Values Ulimate)

Mem |Noda Axial Torque Shear Forca Bending Moment Maximum Moment Maximum
ber |Endl | Force Moment (kN) (kN.m) (kN.m@m) Defledion
No. |End2 (kN) (kN.m) Yy 2z Yy 22 Yy -z (mm @ m)

167 1| 3272.08C 0.00 -28.82 6.33 0.00 0.00 -34.63 0.77

2| 32275C 0.00 -28.82 6.33 -25.%4 570 (@ 0.900 @ 2.808

168 2| 28322C -0.77 2212 6.16 -34.63 4.21 -34.63 0.77

5| 265.92C 0.77 2.12 6.16 45.01 26.37 |@ 0.900 @ 2.808

169 3| 269.69C 0.00 21.84 4.75 0.00 0.00 22.720 0.74

26537C 0.00 21.84 4.75 19.66 4.27 |@ , 0.500 @ 2700

170 4| 25883C 0.6%4 -16.58 4.55 270 4.09 22,70 0.74

7| 24153C -0.64 -16.58 4.55 -37.00 2047 |[@ 0.900 @ 2.700

7 2 82231C 0.00 -56.92 -1.62 0.00 0.00 -53.02 1.52

2 817.98C 0.00 -56.92 -1.62 -51.22 -1.46 (@ 0.900 @ 3.150
R

7 27| 73473C -0.25 24.11 -1.53 -53.02 -0.85 -53.02 1.52

30| 713.10C 0.25 2411 -1.53 5548 -7.73 |@ 0.900 @ 3.150

173 28| 659.01C 0.00 4291 -1.28 0.00 0.00 38.3 145

29| 654.68C 0.00 42.91 -1.28 38.62 -1.16 |@ 0.891 @ 3.060

174 29| 64636C 0.37 -18.50 -1.23 38.14 -1.00 38.23 145

32| 624.4C -0.37 -18.50 -1.23 -45.09 -6.54 |@ 0.891 @ 3.060

175 51| 70374C 0.00 -48.35 -0.720 0.00 0.00 -48.40 1.98

52| 69941C 0.00 -48.35 -0.720 -43.51 -0.63 |@ 0.900 @ 3.843

176 52| 614.11C -0.43 19.61 -0.57 -48.40 -0.34 -48.40 1.98

55| 587.92C 0.43 19.61 -0.57 58.50 -3.42 |@ 0.900 @ 3.843

177 53| 566.04C 0.00 40.38 -0.56 0.00 0.00 36.08 1.81

54| 56171C 0.00 40.38 -0.56 36.34 -0.50 |@ 0.900 @ 3734

178 54| 553.60C 0.46 -15.14 -0.49 36.08 -0.37 36.08 1.81

57| 52741C -0.46 -15.14 -0.49 -46.42 -3.04 |@ 0.900 @ 3.73%

Taking the maximum values for Axial & Moment

Axial Load
Moment

822.31 kN (Pi) refer to output above
58.05 kNm (Myi) refer to output above

Axial Capacity 949.87 kN (Pa)

Moment Capacity = 105.82 kNm (Mya)
Check!
. M, M,
Imposed Load = -I—)l-+ w, My _ 1o - 141
Allowable Load B, M,, M.,
| Column fails HA (40 tonne) assessment loading |
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Hartley Bridge Pier Assessment
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Project: Hartley Bridge
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96-102 Great Victoria Street
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T 0289033 3443
CONSULTING ‘2%,  lGegetzy T
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Calculation: Pier Assessment: Brace

DIAGONAL BRACE

Masterseries 3D Frame model, output

MemberForces (Maximum Values Uttimate)

Mem |Noda Axial Torque Shear Fore Bending Moment Maximum Moment Maximum
ber |End1l Force Moment (ki) (kN.m) (kN.m @ m) Defledion
No. [End2 (k) (kN.m) Yy zz Yy 22 ¥y 2z (mm @m)
202 77| 13637C 0.33 9.24 0.01 -21.22 -0.11 9.89 4.32

82| 140.83T -0.33 -5.53 0.01 4.65 -0.09 [@ 5.094 @ 4.662

203 52| 10946C 0.05 8.92 0.03 -18.53 0.13 8.48 3.15
57| 111.23T -0.05 -5.39 0.03 3.75 0.33 [@ 4.633 @ 4314

204 27| 120.39T -0.26 9.09 0.05 -18.13 0.28 7.9 2.58
32| 130.01T 0.26 -5.72 0.05 3.35 045 |@ 3.981 @ 383

205 2 55.55T 1.20 8.21 -0.06 -13.21 -0.43 6.06 1.57
7 63.249T -1.20 -5.49 -0.06 -3.07 -0.69 [@ 3.842 @ 3.705

206 105| 13547C -0.57 9.16 0.03 -20.88 0.24 9.65 421
110| 137.97T 0.57 -5.60 0.03 431 0.33 (@ 5.090 @ 4.659

207 130 93.20C -0.53 8.67 0.04 -17.23 0.21 8.04 2.92
135 94.67T 0.53 -5.38 0.04 3.28 0.26 |[@ 4.633 @ 4314

208 149 46.68T -0.73 7.99 0.05 -13.40 0.30 6.77 2.12
134 57.02T 0.73 -5.44 0.05 -3.38 047 |@ 432 @ 4.0%

Taking the maximum values for Axial & Moment

Axial Load = 140.83 kN (Pi) refer to output above
Moment = 21.22  kNm (Myi) refer to output above
Axial Capacity = 376.83 kN (Pa)
Moment Capacity = 26.13 kNm (Mya)
Check!

Imposed Load _ P; M, M,

=— - - <10 =
Allowable Load P, = My, ® M, =
| Brace fails HA (40 tonne) assessment loading |
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Calculation: Pier Assessment: Tie

HORIZONTAL TIE

Masterseries 3D Frame model, output

MemberForces (Maximum Values Ulimate)

Mem |Node Axial Torque Shear Forca Bending Moment Maximum Moment Maximum
ber |Endl Force Moment (kN) (kN.m) (kN.m @ m) Defledion
No. |End2 (k) (kN.m) Yy zz Yy zz Yy 2z (mm @ m)

165 77 63.72T 0.16 7.720 0.12 -12.88 0.33 6.68 0.98
79 63.72T -0.16 -9.09 0.12 -16.54 049 |@ 0.701 @ 1.635

196 52 55.51T -0.19 7.17 0.11 -11.22 0.36 4.80 0.07 0.82
54 55.51T 0.19 -8.14 0.11 -13.79 046 |[@ 1.285 [@ 0.000 (@ 1.810

197' 27 61.40T -0.24 7.24 0.08 -11.43 0.30 5.14 0.86
29 61.40T 0.24 -8.32 0.08 -14.30 037 |@ 1.168 @ 1732

108 105 62.03T -0.15 7.61 -0.02 -12.60 -0.18 6.54 0.98
107 62.03T 0.15 -9.02 -0.02 -16.31 -0.2 (@ 0.759 @ 1.6%

189 130 48.02T -0.13 6.71 -0.01 -9.85 -0.13 4.15 -0.11 0.76
132 48.02T 0.13 -7.70 -0.01 -12.52 -0.17 |@ 1.518 |[@ 0.000 |[@ 1.869

200 149 29.78T -0.16 5.77 -0.01 -6.97 -0.06 2.95 0.62
151 29.78T 0.16 -6.61 -0.01 -9.30 -0.08 |@ 2.102 @ 2219

201 . 38.42T 0.34 5.98 0.20 -7.62 -0.53 2.89 0.61
4 38.42T -0.34 -6.54 0.20 -9.12 0.64 |@ 2.161 @ 2219

Axial Load

Axial Capacity

Utilisation ratio =

Taking the maximum values for Axial force only

63.72 kN  (Pi)

78.68 kN (Pa)

0.81

refer to output above

Tie passes assessment
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Hartley Bridge

Assessment Summary

Q7. 8¢
Project: Hartley Bridge f
Nonwood House Job Number: 121065B
F Do r a n ;:]:Iaif g'Te; i ! | Date: Jan-16
CONSULTING ==, —fuedeny e
DELIVERING ENGINEERING EXCELLENCE .?'1?:::‘-;((’&:22‘111: CheCkEd By:
Calculation: Assessment Summary

Assessment Summary
Bridge Element [Loading Assessment Critical Component
Deck Slab HA UDL & KEL Loaded length < 2m, thus does not apply. N/A

Single Wheel No Rating Bending (hogging)

HB 5 units Bending (hogging)
Deck Beam HA UDL & KEL No Rating Shear

Single Axle No Rating Bending & Shear

HB 2 units Bending & Shear
Parapet Beam HA UDL & KEL No Rating Shear

Single Axle No Rating Shear

HB No Rating Shear
Column HA UDL & KEL Failure Bending & Axial combined
Diagonal Brace HA UDL & KEL Failure Bending & Axial combined
Horizontal Tie HA UDL & KEL Pass Tension
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Leitrim County Council,

: 3 An Institidid Taighde Institute for Industrial
ggﬁpg%ogglé?c” Office, Tlonscallegus Caighdeén Research and Standards
Carrick-on=-Shannon,

Co. Leitrim. . Ballymun Road.

Dublin 9, lreland

Telephone (01) 370101 |
Telegrams "“Research, Dublin’:
Telex 25449

Attention: Mr., John Colleran.

R6/2232

TT03/505/3497.83
/ December 12th, 1983 \

Ex. Parapet Wall to Hartley's Bridge - Carrick-on- Shannon/f

Re: Cutting and Testing 2 No. 150mm Diameter Concrete Cores. ,ezﬂﬂigzifiéga\\\\_
' A’_ i

5 qahee v

Dear Sir,

We enclose herawith our report on the cutting and testing of 2 No:
diameter Concrete Cores drilled from the parapet wall of the above br1dge
on November 29th, 1983.

The samples of reinforcing steel and river water have been handed to
our Metallurgy and Water Envirorment Departments respectively and they
will be reporting to you directly in due course.

Core Ref, No. 1 was drilled through the full thickness of the parapet
wall and hence was sufficiently long to enable 2 specimens to be prepared

. for test from the one site drilled core.

The visual examination/description of these cores together with the
conversion of the compressive strength to estimated in-situ cube strength
has been undertaken in accordance with the requirements of B.S. 1881:
Part 120: 1983.

We regret that printed core report sheets based on the format reccommended
in B.S. 1881: 1983 are not yet available. The layout of the attached
typewritten sheets is however based on the format recommended in that

document.

Please contact the undersigned if you require additional work to be
undertaken or if you require further information in relation to matters
contained in this report. :

Yours faithfully,

Wk, -

P.M. Clarke,
Senior Civil Engineer,

Concrete Technology Department,
CONSTRIICTTON TNDUSTRY DTVISTON
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An Institidid Taighde Institute for Industrial
Tionscail agus Caighdean Research and Standards |
Dublin Office

Ballymun Road,
Dublin 9, Ireland
‘Telephone (01) 370101

Telegrams "Research, Dub

Telex 25449

lient Leitrim County Council,
County Council Offices,
Courthouse,
Carrick-on-Shannon,
Co. Leitrim. ‘

Attention: Mr. John Colleran.

~
|

Confidential
Report

Title Cutting and Testing 2 No. 150mm
diameter concrete cores.
Ex. Parapet Wall to Hartley's
Bridge - Carrick-on-Shannon.

ort ref. R6/2232

Order no./ref.

1103/50b/3497 .83

Report by }////J/%/,/a/ P.M. Clarke

2 received

Approved by

ies to

Date

December 12th.

1
{

nditions

his Report shall not be used for purposes of advertising, publicity or litigation without the consent of the director General of the Iastitute, given in writing.

lon-perishable samples received lor testing cr laboratory work shall be disposed of aftar three months from the date of receipt unless claimed, or unless instructions

) the contrary have been nolified by the sender.

lo action or legal proceedings shall lie (except in the case of wilful neglect or default) against the Institute or the Board ar any member of the Board or of any commiilee
ppointed by the Board or any olfficer or serant of the Institute by reason of, or arising out of, the carrying out of any research, investigalion, test or analysis in accord-
nce with the Industrial Research and Standards Act, 1961 or the publication of the results thereol in the name of the Institute.
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CONCRETE SECTION. =~ Talaohooa Mo: é
REPORT Oli CONCRETE COR=ES ".... B.S. 1381: 2AXT 120: 1933
13
E ... Leitrim County.Couneil. ..o i i, Tils ¥o.l103/50b/3497.83
......-Caurthouse,. Carrick=on-Shannop, -, Co., Leitrim. ... .. R6/00ndb®32 .
p: -Cuttiog and Tesfing.2.No. 150mm Diameter.Concrete Cores.... shest . 2. ...........
.Ex..Rarapet Wall. to.tartley's Bridge. -.Carrick-on-Shannon.. ... ... ... ..............
nce Mark. 1. (Road Side) 1. (River Side). ]
£ Drilling. 29.11.83 . 29.11.83 ;
£ RzcelipC 1o Laboratory.- 30.11.83 i 30.11.83 [
£ Tasc. 9.12.83 | 9.12.83 !
en Tastad. (Days) Not known s Not known ',
a Du_cater (=)~ 150 ‘ 150 ,
. 3s Xaceivad (=) 2370 ~ 3']0 ! ;
Cut O£ Top of Cora (=) | 7 ! 150 l
Aftar Prapararion (=) 150 © 150 : !
oL ZInd Praparation. [ 3 parts Z.A.C: L parcc s2and nargs H.A4.C: 1 oarc sand :
gta Siza/Typ=2 (=) f 28mm chips 28mm chips !
onaycoabi;lg/C racks None i None f
iscribution of Matarial Even ; Even ;
ize of Voids Large/Medium/Small . | Large/Medium/small g
lassification of Voids 1.0% ) 1.0% | !
o Water Prior to Tast (brss 48 u 48 i
‘Z‘czf\r it None ; None :
£ Fracturs Normal ! Norma |
7 — As Raceivad (Xzs/=3) 2415 ! 2400 f
@ Load (Xn) "55.5 ,' 55.5 g
ad Comprassiva Stranzth (N‘/::Z) 31.5 ( 31.5
tad ipn-situ cuba 31.5 : 31.5
gh_(M/zo2y ' ’
1] ! !
il1led full thickness of i
wall. Two no. specimens i
d for test from site |
Cores, ]
- !
i |
O W..Reantree .. _............ c.c.
4 by- /Z/// .........................
“~~---.....|.2.-]2:8:3 ...................
\
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INSTITUTE FOR INDUSTRIAL RESEARCE AND STANDARDS ,
CONCRETE SECTION. ~~ Talephome o=
. REPORT OM CONCRSTE 'CORES "::::"B.S: 188L1: PART 120: 1983

1103/50b/3497 .8:

- Leltrim County Council. . .. .. eereieaeeeeeiee.. File ¥o. ) 193RUDITIL0
Counthouse, Carrick-on-Shannon - Co. Leitrim, RS/ 2232
csveessemsedreecborccmcnssccosne sae mie n e waiele 8 e S mEw Sele e e we s pBeevITIrosesoccomsno e s i
p. . Cutting.and testing 2 No. 150mm diameter, concrete coves. | shest.No....l..........
Ex..Parapet Wall to Hartley!s Bridge - Carrick-on-Shammon. - .. . ... ........
I ] E S I
ace Yarck. i 2. (/0(0.7//'04 MnﬁaWn)
. . P 1 T
£ Drillicg. - © 29.11.83 . ~ ' i
£ Rz=c2ipt im Laboratory.- 30.11.83 i .
) i . 1 o
¢ Tast. : _9.72.83 ; §
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ats Sizz2/Tyo=z (=) 40mm chips ! i
ousycombing/Cracks ) None . :
iscribution of Materizl Fyan ‘
]
ize of Voids ‘ A Large/Medium/small i
la'ssificaf:ién of Yoids 1.0% . !
o Water Prior to Tast (hrs) 48 1 :
te{ Jac : See Overleaf
L Fractura Normal l
- i i
7 — As Receivad (Xgs/=3) 2405 i !
v ]
m Load (Xn) : 920 i :
ed Cocpressive Stremgth (W/==2) 52.0 |
tad in-situ cube bl 5 3
£h (/=2 l
- . n
- Steel bars_25mm x 4mm 1in l
Jroken off during on-site care No. 2 wien Ee’st’___ed.',ﬁ_[ )
ing. . e — [
//"-" s
- | |
i
—_— i |
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Continuation sheet

Report ref. R6/223 2
TT03750b73497 .8%
4 ,

Sheet no,

REINFORCEMENT
(" :E NO. NO. OF BARS DIAMETER LENGTH HEIGHT FROM TOP
: (mm) (mm) (mm)
| 2 1 20 140 71 (In core tested)
1 25 x 4 148 24- (In core tested)
1 25 x 4 104 102 (In core tested)
1 12 80 158 (Not 1in core
tested)
1 20 151 255 " n
~ 1 25 x 4 144 228 " i




Continuation sheet

SUMMARY OF CORE TEST RESULTS Report ref. RG /2232
[T103/50b/3497 .8
Sheetno. §
CLIENT: Leitrim County Council.
SITE: Hartley's Bridge - Carrick-on-Shannon.

DATE December 12th, 1983.
——5iameter Honeycombing Length Density Estimated. Comment
(mm) (mm) (Approx) Cube Strength
Kgs/m N /mm?
150 None 310 2415 31.5
150 None . 2400 ’ 3].5
150 “None 261 | 2405 . 57.5

Si (7ni/42(an'/
of it —

aojume 95 A//mz

73 (ﬁub([g/}ﬂ (4'],’/\0"6 .

(f/) /;)c Nf/4
/98¢ €SB h‘"/aoﬂl)

Notes:
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Process, Technology. ... An Institidiid Taighde Institute for Industrial
Tionscail agus Caighdean Research and Standards "3
eptMechanical & Physical Test
Dutlin Office
Ballymun Road, g
3 sheets Dublin 9, Ireland L
Telephone (01) 370101 L
Telegrams “Research, Dublin® 5
Telex 25449 e
P ! Confidential =
( Report 7
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Introduction:
¢ ur samples of steel, detailed below were received on January 10, 198L H
\, com Leitrim County Council. It was requested by the client that tensile FE
tests be carried out on each sample. '
This report confirms results passed by telephone to Mr. C.C. Murphy s i
(Consulting Engineer, E.S.B.) on February 16, 1984.
The samples received were as follows:
1 off : 12.5 mm diameter x 0.7 m long plain round steel bar
I.I.R.S. Referenced 'A' —_—
1 off : 16 mm diameter x 0.7 m long plain round steel bar !\4

I.I.R.S. Referenced 'B'

(" off : 3.5 mm Thick x 25 mm Wide x 0.6 m long flat bar
- I.I.R.S. Referenced 'C' e 4_’___,/____.
1 off : 0.6 m length of Rail Section ("Moss Bar'")

Nominal Weight 7.63 kg/m. ~_J & /2 A oy e 2st]
I.I.R.S. Reference 'D'. e 5'/‘44//7{-‘?- 15'35'16/#“‘4: é ?7 Secton !

M )UOC" 6]7£mm2 C,S.A.

7850 ko /mg —_

Procedure: (.35.2,,,,” g /'ﬂacumwt 7‘0 ée:uz‘;)

Tensile tests were carried out in accordance with procedures specified S
in B.S. 18 : Part 2 : 1971 "Tensile Testing of Metals", using a '

Grade A (B.S. 1610) universal testing machine.




Results: — Tensile Test
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Qo Lo (4- ) 156~ 800 N ™
Spe 250 N/mml

——

Vi bar (DD 2¢1- 267 /\//mmk

Scy g50 N/"”m4~

{ . Specimen Upper Yield Stress Tensile gtreng‘bh % Elongation
‘-f Ref. N /mm N/mm on 5.65 /S0
A 291 430 L3
B 256 359 43
C 300 Lo8 29
D1 249 12 29
D2 267 Ls0 30
NOTE: Specimens referenced DI & D2 were machined from the web and
'] flange of the rail section respectively.
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APPENDIX D

Sub-standard Structure Summary

Stage 1 Structural Assessment Report
Bridge Ref: LM-LP3400-001.00, Hartley Bridge



Structure Name: LM-LP3400-001.00, Hartley Bridge
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Assessment Stage

Structural Assessment

Date:

January 2016

Report Ref:

Doran Consulting Ltd, SAR, January 2016

Assessed Capacity:

< 3 tonnes Assessment Live Load

Sub-standard Status:

Low risk provisionally sub-standard structure

Interim Measures Feasibility
Assessment

Date:

January 2016

Is the structure an Immediate
Risk Structure or a Low Risk
Provisionally Sub-standard
structure?

Low risk provisionally sub-standard structure

Interim Measures Proposal

Date: | N/A
Recommendation: | No interim measures proposed
Is structure monitoring | No
appropriate?
Interim Measures Approval
Date: N/A
Approval/Rejection N/A

Actions Implementation Date

Details/Ref:

Provisional finish date for
monitoring

Not required

Removal date:

Not Required

Additional Notes

Stage 1 Structural Assessment Report

Bridge Ref: LM-LP3400-001.00, Hartley Bridge
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APPENDIX E

Interim Measures Feasibility Assessment

Stage 1 Structural Assessment Report
Bridge Ref: LM-LP3400-001.00, Hartley Bridge



1. General

1.1 Structure name and assessment reference:
1.2 Location, route and county/area:

1.3 Assessing organisation:

1.4 Structure type/form/skew/span:

1.5 Obstacle Crossed and facility Carried:

Doran
CONSULTING

DL fe R MG EHGINE ERIMG SRCELLERCE

Electrankc: Copy

Hartley Bridge
LM-LP3400-001.00

Doran Consulting Ltd
Assessed by: AlG
Checked by: DJW
Assessment Date: 01/16

Crossed: Watercourse
Carried: LP3400

1.6 Estimated cost of permanent strengthening works:

2 Assessment Progress

2.1 Level of assessment reached: Stage 1 Structural Assessment

2.2 Assessed capacity: <3 tonnes

23 Date of assessment: January 2016

24 Assessment report Ref: Doran Consulting Ltd,
SAR, January 2016

25 Provisionally Sub-standard or Sub-standard? Provisionally sub-standard
structure

2.6 Description of anticipated mode of failure, including its progressions from local

overstress to global collapse mechanism:

Yielding of steel reinforcement at mid span.

2.7 Description of distress:

Structural defects not evident currently.
Stage 1 Structural Assessment Report
Bridge Ref: LM-LP3400-001.00, Hartley Bridge



3.0 Consideration of Risk Posed by Structure in Current State

3.1 Discussion

The Structural assessment has indicated that the bridge cannot sustain the effects of
the 40 tonne assessment loading. Of the six components of the structure assessed,
five failed to sustain the 40-tonne assessment loading. The worst component
achieved a reduced live load carrying capacity of < 3 tonnes hence applying this
worst case across the structure gives Hartley Bridge a reduced live load carrying

capacity of < 3 tonnes.

Stage 1 Structural Assessment Report
Bridge Ref: LM-LP3400-001.00, Hartley Bridge
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