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1. INTRODUCTION

1.1  Bluntisham Railway Bridge is a single 7.95 m Square span brick arched bridge. The
bridge carries the A1123 over a dismantled railway. The parapets are constructed in
brick and the bridge is at a 40° skew angle.

1.2 On Friday 8 September 1995 a principal inspection of the structure was undertaken.
On the day of the inspection the weather was fine.

1.3 General views of the bridge can be seen in Photographs F15/10 and F15/27.

1.4  The location plan can be found on Figure Number R6272/704/Figl in Appendix 1.
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

GENERAL CONDITION CLASSIFICATION

The general condition of the structure, as inspected, is reasonable. The bridge has
been subject to minor brickwork repairs in the past.

The abutments have vertical cracks near the ends and there are also extensive areas
of spalling of various depths.

The arch barrel is not deformed in any way. There is a repaired longitudinal crack
that is opening up again, as well as hairline cracks continuing from other longitudinal
repairs. There are extensive areas of spalling on both elevations and areas of new
brickwork from previous repairs.

The north-west wingwall has a large diagonal crack separating it into two sections,
of which the upper one has moved forward by 25mm from its original line. The other
wingwalls do not show any signs of movement, although they have extensive areas
of spalling and some mortar loss.

The surfacing is in reasonable condition but with some loss .of skid resistance and
tracking. The parapets are brick construction and the south side shows signs of
having been replaced with new brickwork. There are no serious defects on this side.

~ On the north parapet there are vertical cracks, but they do not appear to be

structurally significant.
A full dimensional survey was carried out and the diagrams are included in Appendix
1. Materials testing was undertaken and the findings are presented in Appendix 4 and

summarised below.

Small diameter drilling was carried out at the springing and crown of the arch to

~ ascertain the depth of the arch barrel in these locations. The thickness of the

abutment was also determined by core drilling in each abutment.

The construction of the carriageway was ascertained using a 25mm diameter drill
hole.
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3.0

Defect Summary Tables
with Recommendations

DEFECT SUMMARY TABLES

The main body of the report is based on the layout of form BE 11/94. The
inspection of each element of the structure has been recorded as follows:-

A detailed defect summary table has been completed, based on the check list items
given in the annex to chapter 2 of the Bridge Inspectlon Guide. Additional items
have been added where apprpriate.

The element numbering used is the same as on form BE 11/94.

eg. 1 - Foundations
2 - Abutments

In order to distinguish between discrete components coming under the same
element description, letters A, B, C, etc., have been added where appropriate.
Each defect item has been numbered sequentially and includes the element number.

eg. For the east abutment, the defects may be shown as follows:-
05A01 - Cracking
05A02 - Scaling

The extent and severity of each defect is recorded against each check list item
based on the scales given in BA 63/94 Inspection of Highway Structures as
follows:-

Extent: A - No significant defect.
B - Slight, not more than 5% of length or affected area.
C - Moderate, 5% - 20% affected.
D - Extensive, more than 20 % affected.

Severity 1 - No significant defect.
2 - Minor defects of a non-urgent nature.
3 - Defects which should be included for attention within the next
annual maintenance programme.
4 - Severe defects where urgent action is needed.

BC6272/704/R1 3



DEFECT SUMMARY TABLE

STRUCTURE NAME: Bluntisham Railway Bridge DATE: 8.9.95
CCC BRIDGE NO: 365743
ELEMENT NO: 1.
DESCRIPTION: 1. FOUNDATIONS
DEFECT SUMMARY TABLE
Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
1.1 Cracking - -
1.2 Corrosion - -
1.3 Spalling - -
1.4 Signs of movement A 1
1.5 Scour A 1
1.6 Erosion A 1
1.7 Debris A 1
1.8 Decay of timber piles N/A
1.9 Settlement A 1
1.10 | Tilting A 1
1.11 Differential movement A 1

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

General

The foundations of the structure were inaccessible at the time of the inspection.
Therefore only general comments can be made about the present state of the
foundations from the overall appearance of the bridge.

Remedial Works

No action required.

BC6272/704/R1
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DEFECT SUMMARY TABLE

STRUCTURE NAME: Bluntisham Railway Bridge DATE: 8.9.95
CCC BRIDGE NO: 365743
ELEMENT NO: 5A.
DESCRIPTION: 5A. SUBSTRUCTURE ABUTMENTS
DEFECT SUMMARY TABLE
Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
5A.1 | Cracking B 2 D1 Yes
5A.2 | Scaling A 1
5A.3 | Spalling C 3 D1 D2 Yes
F14/14
F14/13
5A.4 | Mortar loss B 2 D2 Yes
5A.5 | Staining A 1
5A.6 | Leakage, seepage & leaching C 3 D1 F14/19 Yes
D2
5A.7 | Excessive or abnormal movement A 1
5A.8 | Debris A 1
5A.9 | Drains and weepholes - - None noted
5A.10 | Vegetation A 1
5A.11 | Chemical attack A 1

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

5A.1 Cracking

Several vertical cracks ranging from 0.1 mm to 1 mm wide, 600 mm away from
the west end of the north abutment. There is also a single vertical crack from the
top of the east end of the north abutment. This is 0.1 mm wide.

Remedial Work
Priority: Medium
Action:
Estimated Cost: £300

BC6272/704/R1
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et

o

-~ ‘-u:j’?’s-—

5A.3 Spalling
Extensive areas of spalling on both abutments, varying from minor to deep
spalling.
Remedial Work
Priority: Medium
Action: Brickwork repair - remove spalled brickwork and replace.

Estimated Cost: £1500

5A.4 Mortar loss

Area of mortar loss on the south abutment near the top.
Remedial Work

Priority: Low

Action: Mortar repair - repoint area with mortar loss.
Estimated Cost: £200 '

5A.6 Leakage, seepage & leaching

Damp areas on both abutments. This has caused efflorescence in some areas and
spongey mortar in other areas.

Remedial Work

See 21.6

General .

Areas of new brickwork at both ends of the north abutment and on the west end of
the south abutment. This probably replaces badly spalled old brickwork.

BC6272/704/R1 6
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DEFECT SUMMARY TABLE

STRUCTURE NAME:

CCC BRIDGE NO: 365743
ELEMENT NO: 6A
DESCRIPTION:

DEFECT SUMMARY TABLE

Bluntisham Railway Bridge

DATE: 8.9.95

6A. SUBSTRUCTURE WINGWALL - NORTH WEST

Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
6A.1 | Cracking C 3 D5 F14/22 Yes
6A.2 | Scaling A 1
6A.3 | Spalling A 1
6A.4 | Mortar loss A 1
6A.5 | Staining A 1
6A.6 | Leakage, seepage & leaching A 1
6A.7 | Excessive or abnormal movement C 3 D5 F14/22 Yes
6A.8 | Debris A 1
6A.9 | Drains and weepholes - - None noted
6A.10 | Vegetation growth A 1
6A.11 | Chemical attack A 1

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

6A.1 Cracking

Large crack running diagonally from the direction change at the top edge of the
wingwall, down to the bottom corner, nearest the abutment. The crack varies in
width from 30 mm at the top to 5 mm at the bottom. Approximately half way .

- along, there is a 170 mm deep void where a brick is missing. There is a full height
wide vertical crack where the wingwall has moved away from the buttress. There
is also a 2 mm diagonal crack at the bottom corner of the wingwall nearest the

abutment.
Remedial Work
Priority: Medium
Action: Repair and strengthen wingwall.
Estimated Cost: £20,000

BC6272/704/R1




6A.7 Excessive or abnormal movement

See 6A.1. These cracks were caused by movement of the wingwall. The top section
has moved forwards by 25 mm from the bottom section which is on its original line.

Remedial Work

See 6A.7

BC6272/704/R1 8
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DEFECT SUMMARY TABLE
STRUCTURE NAME: Bluntisham Railway Bridge
CCC BRIDGE NO: 365743
ELEMENT NO: 6B
DESCRIPTION:

DEFECT SUMMARY TABLE

DATE: 8.9.95

6B. SUBSTRUCTURE WINGWALL - NORTH EAST

Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
6B.1 Cracking B 2 D4 Yes
6B.2 | Scaling A 1
6B.3 | Spalling B 2 D4 Yes
6B.4 | Mortar loss B 2 D4 Yes
6B.5 | Staining A 1
6B.6 | Leakage, seepage & leaching A 1
6B.7 | Excessive or abnormal movement A 1
6B.8 | Debris A 1
6B.9 | Drains and weepholes - - None noted
6B.10 | Vegetation growth C 3 D4 Yes
6B.11 | Chemical attack A 1

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

6B.1 Cracking

Vertical 2 mm crack from the top of the wingwall towards the bottom, at the east
end.

Remedial Work

Priority:
Action:
Estimated Cost:

Medium

£200

6B.3 Spalling

Repair crack in mortar joint by repointing.

Small areas of light spalling towards the top of the wingwall, near the east end.

BC6272/704/R1




Remedial Work

Priority: Medium
Action: Brickwork repair - remove spalled brickwork and replace.
Estimated Cost: £100

6B.4 Mortar loss

Some mortar loss in a patch at the base of the wingwall. This also includes some
voids where the mortar is completely missing.

Remedial Work
Priority: Low
Action: Mortar repair - repoint area with mortar loss.
Estimated Cost: £100

6B.10 Vegetation growth
Moss covers the bottom three courses of most of the wingwall. Also there are
small patches of moss towards the top of the wingwall. There are large amounts

of vegetation covering the coping of the wingwall. It is also growing out of the
mortar joint between the coping and the wall at the east end.

Remedial Work
Priority: Low

Action: Cut down and remove vegetation, reinstate mortar
Estimated Cost: £50

General

Area of new brickwork midway up the wingwall adjacent to the abutment.

BC6272/704/R1 10
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DEFECT SUMMARY TABLE

STRUCTURE NAME:

CCC BRIDGE NO: 365743
ELEMENT NO: 6C
DESCRIPTION:

DEFECT SUMMARY TABLE

Bluntisham Railway Bridge

DATE: 8.9.95

6C. SUBSTRUCTURE WINGWALL - SOUTH WEST

Ref Defect Déscription Extent | Severity | Photographs | Comments
No Diagrams
6C.1 | Cracking B 2 D7 Yes
F14/7 F14/5
6C.2 | Scaling A 1
6C.3 | Spalling C 3 D7 F14/2 Yes
"6C.4 | Mortar loss B 2 D7 Yes
6C.5 | Staining A .
6C.6 | Leakage, seepage & leaching B 2 D7 F14/5 Yes
6C.7 | Excessive or abnormal movement A 1
6C.8 | Debris A 1
6C.9 | Drains and weepholes - - None noted
6C.10 | Vegetation growth C 3 D7 F14/2 - Yes
6C.11 | Chemical attack A 1

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

6C.1  Cracking
Area of cracking towards the west end of the wingwall. There is a vertical
crack with a maximum width of 3 mm and a horizontal crack that is 2 mm
wide. There is also a small vertical crack where the pipe across the bridge
enters the wingwall.

Remedial Work
Priority: Medium
Action: Repair crack in mortar joint by repointing.
Estimated Cost:  £200

BC6272/704/R1 11




6C.3

Spalling

Large areas of spalling, up to half a brick deep in places on the wingwall.

Remedial Work

6C.4

Priority: Medium

Action:  Brickwork repair - remove spalled brickwork and replace.
Estimated Cost:  £300

Mortar loss

Mortar loss along the base of the wingwall in the western half.

Remedial Work

6C.6

Priority: Low
Action: Mortar repair - repoint area with mortar loss.
Estimated Cost:  £100

Leakage, seepage & leaching

Area of efflorescence in the centre of the wingwall.

Remedial Work

6C.10

No action required

Vegetation growth

Foliage along the top of the coping of the wingwall. Also vegetation climbing
up and growing out of the wall near the abutment.

Remedial Work

Priority: Low
Action: Cut down and remove vegetation.
Estimated Cost:  £50

BC6272/704/R1 12
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DEFECT SUMMARY TABLE

STRUCTURE NAME:
CCC BRIDGE NO: 365743
ELEMENT NO: 6D

DESCRIPTION:

DEFECT SUMMARY TABLE

Bluntisham Railway Bridge

DATE: 8.9.95

6D. SUBSTRUCTURE WINGWALL - SOUTH EAST

Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
6D.1 | Cracking C 3 D6 Yes
6D.2 | Scaling A 1
6D.3 | Spalling B 2 D6 Yes
6D.4 | Mortar loss B 2 D6 Yes
6D.5 | Staining A 1
6D.6 | Leakage, seepage & leaching A 1
6D.7 | Excessive or abnormal movement A 1
6D.8 | Debris A 1
6D.9 | Drains and weephdles - - None noted
6D.10 | Vegetation growth C 3 D6 Yes
6D.11 | Chemical attack A 1

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

Cracking

Various vertical cracks ranging from a maximum of 50 mm wide at the top to
1 mm wide near the base of the wingwall. Some of these cracks connect to

6D.1
deep voids where parts of bricks are missing.
Remedial Work
Priority: Medium
Action: Repair crack in mortar joint by repointing.
Estimated Cost:  £300
6D.3  Spalling
Several isolated areas of spalling where individual bricks are affected.
BC6272/704/R1 13



Remedial Work

¥
R

Priority: Medium
Action: Brickwork repair - remove spalled brickwork and replace.
Estimated Cost:  £400

- [ ‘f‘“’

"l 6D.4 Mortar loss

Mortar loss between some of the coping stones. Also in a patch of bricks adjacent

Py =
[ -

to the abutment.
} Remedial Work
o Priority: Low
| Action:  Mortar repair - repoint area with mortar loss.
i Estimated Cost:  £100
% 6D.10  Vegetation growth
% Several areas where vegetation is growing out of the mortar joints, particularly at
E the east end and at the base of the wall.

Remedial Work

Priority: Low
Action: Cut down and remove vegetation.
3 Estimated Cost:  £50

BC6272/704/R1 14




,,c\, l[‘ ~.-<=‘g""

. ~_
o

L

DEFECT SUMMARY TABLE
STRUCTURE NAME: Bluntisham Railway Bridge DATE: 8.9.95
CCC BRIDGE NO: 365743
ELEMENT NO: 8.
DESCRIPTION: 8. APPROACH EMBANKMENTS
DEFECT SUMMARY TABLE
Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
8.1 Signs of movement A 1
8.2 Debris A 1
8.3 Settlement A 1
8.4 Differential movement A 1

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

Remedial Work

No action required.

BC6272/704/R1
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DEFECT SUMMARY TABLE

STRUCTURE NAME: Bluntisham Railway Bridge DATE: 8.9.95
CCC BRIDGE NO: 365743
ELEMENT NO: 16A & 17
DESCRIPTION: 16A. MASONRY AND BRICK ARCH RINGS including 17.
SPANDRELS
DEFECT SUMMARY TABLE
Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
16A.1 | Spalling or erosion of masonry C 3 D8, D9 Yes
F14/25
16A.2 | Cracking or splitting of B 2 D&, D9 Yes
masonry
16A.3 | Opening of joints A 1
16A.4 | Movement of supports A 1
16A.5 | Loss of arch shape A 1
16A.6 | Longitudinal cracks in surfacing A 1
16A.7 | Inadequate drainage A 1
16A.8 Condition of mortar joints B 2 D8, D9 Yes
16A.9 | Leakage of water A 1
16A.10 | Debris and vegetation growth C 3 D8, D9 Yes
F14/25
16A.11 | Adequacy of waterway N/A
16A.12 | Condition of invert N/A
17.1 Bulging and outward movement A 1
of spandrel walls
17.2 Loss of infill materials between A 1
spandrel walls

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

16A.1

Spalling or erosion of masonry

Extensive areas of spalling over both spandrels and all of the buttresses. This
includes minor and heavy spalling ie. up to half a brick deep.

~ BC6272/704/R1
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Remedial Work

16A.2

Priority:  Medium
Action: Brickwork repair - remove spalled brickwork and replace.
Estimated Cost:  £1000

Cracking or splitting of masonry
On the west face, there are two vertical cracks above the string course. These

are only approximately 2 mm wide. On the east face there are horizontal cracks
above the string course, these are hairline cracks.

Remedial Work

16A.8

Priority: Medium
Action: Repair crack in mortar joint by repointing.
Estimated Cost:  £200

Condition of mortar joints

Mortar loss in the top north corner of the west face spandrel. Also some mortar
loss in the arch ring of the east face.

Remedial Work

16A.10

Priority: Low
Action: Mortar repair - repoint area with mortar loss.
Estimated Cost:  £200

Debris and vegetation growth
Ivy and vegetation growing up the north buttress of the east face. Vegetation is

growing out of the string course on the west face. It is also growing out of the
parapet on the north edge of the west face.

Remedial Work

General

Priority:  Low
Action: Cut down and remove vegetation, reinstate mortar
Estimated Cost:  £100

It appears that extensive areas of new brickwork have been built into the
buttresses and spandrels of both faces. The majority of the deep spalling occurs
at the interface between the old and the new bricks. This implies that the new
brickwork has replaced badly spalled brickwork.

BC6272/704/R1 17



DEFECT SUMMARY TABLE

STRUCTURE NAME: Bluntisham Railway Bridge DATE: 8.9.95
CCC BRIDGE NO: 365743
ELEMENT NO: 16B
DESCRIPTION: 16B. MASONRY AND BRICK BARREL
DEFECT SUMMARY TABLE
Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
16B.1 Spalling or erosion of masonry C 3 D3 F14/11 Yes
16B.2 Cracking or splitting of B 2 D3 F14/21 Yes
masonry
16B.3 | Opening of joints A 1
16B.4 | Movement of supports A 1
16B.5 | Loss of arch shape A 1
16B.6 | Longitudinal cracks in surfacing A 1
16B.7 Inadequate drainage B 2 D3 Yes
16B.8 Condition of mortar joints A 1
16B.9 Leakage of water B 2 D3 Yes
16B.10 | Debris and vegetation growth A 1
16B.11 | Adequacy of waterway N/A
16B.12 | Condition of invert N/A

ENGINEER’S DESCRIPTION, COMMENTS AND RECOMMENDATIONS

16B.1  Spalling or erosion of masonry

Areas of spalling along the east and west edge of the barrel, probably due to

weathering.

Remedial Work

Priority: Medium
Action: Brickwork repair - remove spalled brickwork and replace.

Estimated Cost:

BC6272/704/R1
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16B.2

Cracking or splitting of masonry

A longitudinal hairline crack has already been repaired but has opened up again.
This is on the east side of the barrel. There are two other longitudinal hairline
cracks in the barrel. Two lines of mortar repair follow the diagonal line of the
brickwork, near the north abutment. The repairs have not cracked, but hairline
cracks continue on from them. '

Remedial Work
Priority: Low
Action: Monitor the cracks

Estimated Cost: £ Nil

16B.7 Inadequate drainage
Large damp patch in the south west corner of the barrel. This area has
efflorescence on it and some spalling.

Remedial Work
See 21.6

16B.9  Leakage of water
See 16B.7

General
Most of the barrel is covered in black soot, which hinders inspection of the
brickwork.

Remedial Works

Priority: Low
Action: Remove soot and dirt staining prior to the next principal inspection.
Estimated Cost:  £200

BC6272/704/R1 19



e L . X
& PR " ol

s

e L~
I
[

DEFECT SUMMARY TABLE

STRUCTURE NAME:

CCC BRIDGE NO: 365743
ELEMENT NO: 21.
DESCRIPTION:

DEFECT SUMMARY TABLE

Bluntisham Railway Bridge

DATE: 8.9.95

21. SURFACING AND WATERPROOFING

Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
21.1 Cracking B 2 F32/12
21.2 Condition of seals N/A
21.3 Deformation and tracking B 2 F33/1 Yes
F33/10
21.4 Sliding of surfacing A 1
21.5 Skid resistance B 2 F33/10 Yes
21.6 | Defects in waterproofing C 3 Yes
21.7 Clearance under bridges N/A

ENGINEER’S DESCRIPTION, COMMENT AND RECOMMENDATIONS

21.1

21.3

21.5

Cracking

Minor cracking in surface dressing probably along the line of a trench

reinstatement.

Deformation and tracking

There is some minor tracking over the bridge. There are also some sunken cats

eyes.

Skid resistance

The skid resistance of the surfacing is reducing due to polishing.

Remedial Work

The surface defects will be addressed during the next routine road maintenance

programme.

BC6272/704/R1
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21.6 Defects in waterproofing

Damp areas on both abutments and on the barrel due to leakage of water from
failure or lack of waterproofing. This is not a significant defect and therefore is
considered a low priority. :

Remedial Work
Priority: Low
Action:  Place/replace waterproofing, possibly in-line with routine road

maintenance.
Estimated cost:  £40,000

BC6272/704/R1 21
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DEFECT SUMMARY TABLE

- STRUCTURE NAME: Bluntisham Railway Bridge DATE: 8.9.95
CCC BRIDGE NO: 365743
ELEMENT NO: 24.
DESCRIPTION: 24. BRICK PARAPETS
DEFECT SUMMARY TABLE
Ref Defect Description Extent | Severity | Photographs | Comments
No Diagrams
241 Traffic impact damage A 1
242 Spalling B 2 D10, D11 Yes
F32/6
243 Tightness of bolts N/A
24 .4 Soundness of welds N/A
24.5 Alignment of rails and fences A 1
24.6 Cracks C 3 D10, D11 Yes
F31/2
F31/10
F31/12A
24.7 Mortar loss B 2 D10 F31/3 Yes
24.8 Wingwall protection C 3 F32/3 Yes
24.9 Vegetation B 2 D10, D11 Yes
F31/10

ENGINEER’S DESCRIPTION, COMMENT AND RECOMMENDATIONS

The west parapet has only slight spalling on the north end. The east parapet has
more extensive spalling on the south pillaster along a vertical crack and near the

Action:  Brickwork repair - remove spalled brickwork and replace.

24.2 Spalling
coping.
Remedial Work
Priority: Medium
Estimated cost:  £300
BC6272/704/R1
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24.6

Cracking

Large vertical cracks 1-2mm in west parapet at the approximate quarter points.
The east parapet has a vertical crack at the north pillaster at the join between
the old and newer brickwork. A similar defect is found at the south end but
with spalling as well. This brickwork contains hairline cracks along the mortar
joints with efflorescence.

Remedial Work

24.7

Priority: Low

Action:  Repair cracks in mortar joints by repointing.
Estimated cost:  £300

Mortar loss

Some mortar loss along the base of the west parapet.

Remedial Work

24.8

Priority: Low
Action: Mortar repair - repoint area with mortar loss
Estimated cost:  £200

Wingwall protection

The only protection available at the moment is from wooden fences at either end
of the parapets, and these are in a poor condition. A medium to low priority for
remedial works is recommended as there are no signs of regular impact damage
to the pillasters.

Remedial Work

24.9

Priority: Medium / Low
Action:  Replace all substandard fences with safety fences.
Estimated cost:  £8,000

Vegetation

Ivy is growing up the west end of the west parapet. There is also a small
amount of vegetation growing out of the crack at the north end of the east
parapet. '

Remedial Work

Priority: Low
Action:  Cut down and remove vegetation.
Estimated cost:  £50

BC6272/704/R1 23



Appendix 1
Diagrams, Illustrations and Plans

-Ji Contents
| ] R6272/704/Figl - Location Plan
BC6272/704/Fig2 - Plan

BC6272/704/Fig3 - Elevations

|
3 Defect diagrams sheets 1 to 11 inclusive
} BC6272/704/Fig4 - Photograph locations, plan

BC6272/704/Fig5 - Photograph locations, elevations
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Photographs

Pages 1 to 12 inclusive



f Bluntisham Railway Bridge.

on o

Elevati

F15/10

ilway Bridge.

isham Ra

.

Blunt

ing

- A1123 cross

F15/27

BC6272/704/R1

Page 1 of 12




7
]
]
B F14/14 - Spalling on the south abutment.

[ I
R > R

F14/13 - Deep spalling on the north abutment.

BC6272/704/R1
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F14/19 - Leakage, causing staining on the north abutment and efflorescence.

BC6272/704/R1
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F14/22 - Cracking and movement in the north west wingwall.

. F14/7 - Cracking in south west wingwall.

BC6272/704/R1
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BC6272/704/R1

F14/2 - Spalling and vegetation on south west wingwall.

F14/5 - Efflorescence in the centre of south west wingwall.
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F14/25 - Spalling of masonry on spandrel walls and buttresses.
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J F14/11 - Spalling along the east edge of the barrel.

F14/21 - Cracking of masonry on barrel.

BC6272/704/R1

Page 7 of 12



Pt

e ]

g0
=
[72)
7]
g
e
o
8
=
%
R
80
=
ke
3
=
5)
8
.“Mm
I
™
i
S—
2
Pt
=

BC6272/704/R1

Page 8 of 12



o e ey

¥

- ey

Minor tracking in surfacing

F33/1

Slight polishing of surfacing and sunken cats eyes

F33/10

BC6272/704/R1
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Vertical crack between old and newer brickwork on east parapet

F31/10

F32/6 - Spalling on east parapet pillaster

BC6272/704/R1
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SYNOPSIS

Bluntisham Railway Bridge
Bridgz Number 365743

A single span brick arched bridge of 7.95m at a skew angle of 40°. Brick wingwalls and
parapets.

The bridge carries the A1123 road over a disused railway line. At this point the speed limit
on the road is 40 mph (64 kph).

The bridge is capable of carrying 40t assessment live load or 13 units of HB.
No weight restriction is required.

The parapets are capable of withstanding an impact to the County Surveyors Guidance Note
for masonry parapets.

The north-west wingwall fails the qualitative assessment, repairs/strengthening is required.

BRIDGE CLIENT LR ]
Fipd ¢ }

BC6272\804\R1
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1.1

1.2

1.3

1.4

1.5

1.6

INTRODUCTION

Bluntisham Railway Bridge is a siﬁgle 7.95m span brick arched bridge. The bridge
carries the A1123 over a dismantled railway. The parapets are constructed in brick
and the bridge is at a 40° skew angle.

A location plan R6272/704/Figl is included on page 2 and overall view photographs
on page 3.

On Friday 8 September 1995 a principal inspection of the structure was undertaken.
The results of this inspection are noted in a separate repoft (Reference 1).

The bridge has been assessed in accordance with the Department of Transport’s
Departmental Standard BD 21/93 (Reference 2) and the accompanying Advice Note
BA 16/93 (Reference 3). The modified MEXE method and the computer mechanism
method ARCHIE has been used to analyse the bridges arch. In addition the HB
capacity has been assessed.

The bridge parapets have been assessed in accordance with the County Surveyors’
Society Guidance Note "The Assessment and Design of Unreinforced Masonry

Vehicle Parapets" (Reference 4).

The wingwalls have been assessed qualitatively.

BC6272\804\R1 j 1
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F15/10 - Elevation of Bluntisham Railway Bridge.

F15/27 - A1123 crossing Bluntisham Railway Bridge.
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2.1

2.2

2.3

2.4

2.5

GENERAL DESCRIPTION OF THE BRIDGE

Introduction

Bluntisham Railway Bridge comprises of a single span brick arch bridge. The arch
is supported by brick abutments at either end. The spandrel and wingwalls are also
of brick construction.

Dimensions
¢

The bridge has a skew angle of 40°. The span is 7.95m. The overall width of the
bridge is 7.9m with a carriageway width of 6.4m.
Parapets

The parapets consist of red bricks with a brick coping and are approximately 1m
high.

Speed

The permitted speed for traffic on the A1123 where it crosses Bluntisham Railway
Bridge is 40 mph (64 kph).

Services

Cambridge Water Company 3" abandoned main along east side of bridge.
4" PVC main on east side of bridge.

Eastern Electricity 1 No HV overhead line on west side of bridge.

British Gas | 180mm main runs to south side of bridge. .

A British Telecom Buried cable running along bridge on west side.

BC6272\804\R1 4
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

INFORMATION AND KEY DRAWINGS

Database for Assessment

A Principal Inspection was undertaken to determine the condition of the structure and
ascertain the dimensions and levels. A summary of this report is included below.
This was used to provide the database for the structural assessment of Bluntisham
Railway Bridge.

General Condition Classification ‘

The general condition of the structure, as inspected, is reasonable.

The abutments have vertical cracks near the ends and there are also extensive areas
of spalling of various depths.

The arch barrel is not deformed in any way. There is a repaired longitudinal crack
that is opening up again, as well as hairline cracks continuing from other longitudinal
repairs. There are extensive areas of spalling on both elevations and areas of new
brickwork from previous repairs.

The north-west wingwall has a large diagonal crack separating it into two sections,

- of which the upper one has moved forward by 25mm from its original line. The

other wingwalls do not show any signs of movement, although they have extensive
areas of spalling and some mortar loss.

The surfacing is in reasonable condition but with some loss of skid resistance and
tracking. The parapets are brick construction and the south side shows signs of
having been replaced with new brickwork. There are no serious defects on this side.
On the north parapet there are vertical cracks, but they are not structurally
significant.

A full dimensional survey was carried out and the diagrams are included in Appendix
A.

BC6272\804\R 1 5
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3.8

3.9

3.10

3.11

Small diameter drilling was carried out at the springing and crown of the arch to
ascertain the depth of the arch barrel in these locations. The thickness of the
abutment was also de:ermined by core drilling in each abutment.

The construction of tlie carriageway was ascertained via a trial pit.

Structural Layout
A layout plan and elevation of the bridge can be seen in Appendix A. For further
dimensional information reference should be made to the Principal Inspection Report
and the assessment calculations. C e

Cambridgeshire County Council Archive Drawings

No drawings were available for Bluntisham Railway Bridge.

BC6272\804\R1 : 6
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4. ASSESSMENT CRITERIA
General
4.1  The assessment was carried out in accordance with the Department of Transport’s
Departmental Standard BD 21/93 and the accompanying Advice Note BA 16/93.
Material Properties
4.2 In the absence of materials testing the strength of the Yrick in the arch has been
conservatively taken as 3 N/mm?, from figure 4/2 of BD 21/93.
Condition Factor
4.3  Based on the findings of the Principal Inspection, the overall condition factor for the
bridge has been taken as 0.8. Individual component condition factors are recorded
in Table 4.1 below, as taken from the Principal Inspection Report.
CONDITION FACTOR
DESCRIPTION Barrel | Fill | Width | Depth | Mortar | Span/Rise
SYMBOL F, F; F, F, F_, F,
FACTOR 1.2 0.7 0.9 1.0 0.81 1.0
Method of Analysis
4.4  Firstly the arch ring has been assessed using the modified MEXE method.
4.5  The bridge has then been assessed using the computer mechanism method ARCHIE.
4.6  Finally, the HB capacity has been found using a simple hand calculation.
BC6272\804\R1 7
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: l Parapet Assessment

4.7  The parapets have been assessed in accordance with the County Surveyor’s Society
Guidance Note "The Assessment and Design of Unreinforced Vehicle Parapets” 1995.
Wingwall Assessment

. 4.8  The wingwalls have been assessed qualitatively as they assume nominal highway
/
& loading.

BC6272\804\R1 8
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6.1

6.2

6.3

6.4

CONCLUSIONS

The assessment showed that the bridge is capable of 40 tonnes assessment live load
or 13 units of HB loading based on the MEXE analysis.

The capacity of the bridge based on the ARCHIE assessment is dependent on the
masonry strength. However, the results of the ARCHIE assessment showed the
capacity of the bridge to be lower than that for MEXE. Therefore in accordance with
BD 21/93, paragraph 6.19(i), the MEXE results shall be used.

The parapets are capable of resisting the impact loading fer the speed of the road, 40
mph (64 kph).

The north-west wingwall has signs of distress and accordingly is considered to be
deficient structurally. This wall however assumes nominal highway loading. All
other wingwalls are adequate.

BC6272\804\R1 10
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1 7.  RECOMMENDATIONS
7.1  The recommendations covered in the Principal Inspection Report should be considered

] within the scope of Cambridgeshire County Council’s maintenance programme.
7.2 The north-west wingwall should be investigated with regard to strengthening the wall
in conjunction with the above maintenance works. Whilst not taking significant
il highway loading the potential collapse of this wall would probably affect the

carriageway and hence this work should carry a high priority.
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} Plan and Elevation
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=l Elevation - BC6272/704/F1G3
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APPENDIX B
Testing Report

Pages 1 to 10 inclusive
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Bluntisham Railway Bridge , Bluntisham L11141/5
WS Atkins - East Anglia Page 1 of 3
1. INTRODUCTION

I.1 General

1.1.1 Following an invitation to tender dated 29th November 1995, for Cambridgeshire

1.1.2

1.1.3

County Council Assessments Package No.25 (County), Contest Melbourne Weeks
Limited was awarded the contract by WS Atkins - East Anglia by official order
(number BC/07197) dated the 18th December 1995.

The aim of the contract was to measure the thickness of the arch barrel beneath the
carriageway, the thickness of the abutments and the depth and type of fill beneath
the carriageway.

This report contains the findings of the measurements made on 20th January 1996.

Location

Bluntisham Railway Bridge carries the A1123 over a disused railway track. It is
situated to the south west of Bluntisham in Cambridgeshire.

Description of Structure

A four metre high single span brick arch bridge two lanes wide with nominal
verges.
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Bluntisham Railway Bridge , Bluntisham L11141/5
WS Atkins - East Anglia Page 2 of 3
2. SAMPLING AND TEST METHODS

2.1

2.1.1

R
0]

!\)
!\)
—

o
(V8]

]
GJ
[

o
LI
i

Small Diameter Drilling

The thickness of the brick arch barrel was measured at the crown and the springing
of the arch by small diameter drilling and direct measdrement.

Trial Pit’

A trial pit was excavated at the crown of the bridge to determine the depth and type
of fill beneath the carriageway.

Reinstatement

The drill holes were reinstated with Fosroc Renderoc HB polymer modified
cementitious repair mortar.

Excavations in the carriageway were reinstated with Fosroc Renderoc HB polymer
modified cementitious repair mortar and a 100mm layer of pre-bagged cold lay
wearing course.



N

- SR

i L
]

;:
B

Lo

Bluntisham Railway Bridge , Bluntisham . L11141/5

WS Atkins - East Anglia Page 3 of 3

3. RESULTS

3.1 Extent of Testing

3.1.1 One trial pit was excavated at the crown of the bridge. Depth determinations by
25mm nominal diameter drilling were made at four locations.

32 Trial Pit Detail

321 A trial pit was excavated at the crown of the bridge to determine the depth and type
of fill beneath the carriageway. The carriageway comprised 100mm layer of
nominal 6mm size wearing course and 150mm layer of nominal 20mm size base
course. The fill material beneath the carriageway was found to be 100mm layer
medium dense general brick rubble fill on an asphalt waterproof membrane. The
waterproof membrane was not penetrated on instruction of the clients representative
on site. Full details of the trial pit are given in appendix A.

3.3 Table 1: Summary of Small Diameter Dnlling

Element Location Measured
Thickness
(mm)
Fill beneath Crown 100
carriageway TP1
Arch barrel beneath Crown 650
carriageway D2
Arch barrel beneath -Springing 830
carriageway D1
Abutment East 1670
C1
Abutment West ’ 1600
C2
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Blunt : . ;
Span 7950 mm Rise ' 2450 mm

Depth of £ill 490 mm Depth of surfacing 100 mm
Ring depth 540 mm. Ring depth factor 1
Position of backing 1 Depth of mortar loss 0 mm

5 Fill density - 18 kN/m”3 Masonry density 7e <20 kN/m"3
Surfacing density 2%.G. 20 kN/m"3
Phi for f£ill 35 deg Masonry strength 3 N/mm”3

) Load Single Axle:10.5t at 2000

| - Required ring depth . 794 mm - Geometric F.O0.S i7.68

3 H Left 174 kN/m  H Right 199 kN/m
vV Left 375 kN/m vV Right 204 kN/m

1 Comp. zone at hinge 2 ° 76 mm Factor omn pass. press. 1

| Hinges

1 AT 1 2 AT 8 3 AT 15 4 AT 21

Segment Stone Vertical Horizontal Vertical Horizontal Additional

ﬁ Weight Dead Load Deadload Live Load Live Load Pass Press
§ 1 -5.5 -14.1 0 0 0 0
2 -5.5 -12.7 8.7 0 0 0
3 -5.7 -11.9 7.3 0 0 0
4 -5.9 -11.6 5.6 0 0 0
5 -6 -11 3.6 -8.9 1.8 0
. 6 -6 -9.2 1.9 -82.2 10.6 0
i 7 -5.8 = -7.3 FL9 -127 10.3 0
I 8 -5.7 -6 .4 -56.9 2.7 0
9 -5.7 ~-5.2 L2 -1.9 0 0
il 10 -5.6 -4.8 0 0 0 0
11 11 -5.6 -4.8 0 0 0 0
12 -5.7 -5.2 -.2 0 0 0
13 -5.7 -6 -.4 0 0 0
14 -5.8 -7.3 -.9 0 0 0
15 -6 -9.2 -1.9 0 0 0
16 -6 -11 -3.6 0 0 0
17 -5.9 -11.6 -5.6 0 0 0
18 -5.7 -11.9 -7.3 0 0 0
19 -5.5 -12.7 -8.7 0 0 0
1 20 -5.5 -14.1 0 0 0 0

] WS ATKINS, ‘:’E&LB‘:R’QOK COURT, GIRTON, CAMBS. CB3 ON&
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1

76. 76

H Left 173 kN Single Axle:10.5t at 2000 H Right 199 XN
Vv Left 374 kN V Right 204 kN

Actual ring depth S%0 nm Required ring deptb-at crovn 794 mo Geometric F.O.5 .68.

Passive pressure factor soil .1

Hasonry 20 kN/m~3 Fill 18 kXN/m~3 Surfecing 20 xkN/n~"3
PHI 35 deg Haterial strength 3 N/nn~2

C:\DOCUMENT\Blunt_A.4

S € J MENT 6C HLRAY
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Blunt

Span 7950 mm Rise 2450 mm
f? Depth of fill © 490 mm Depth of surfacing 100 mm
3 Ring depth 540 mm Ring depth factor 1
Position of backing 1 Depth of mortar loss 0 mm
x}E Fill density 18 kN/m"3 Masonry density 20 kN/m"™3
h Surfacing density 20 kN/m"3
‘}‘ Phi for fill 35 deg Masonry strength 3 N/mm”3
| :
. Load Single Axle:9t at 5000
" Required ring depth 746 mm Geometric F.O.S .72
_j3 H Left 219 kN/m H Right 211 kN/m
V Left 226 kN/m V Right 316 kN/m
9 Comp. zone at hinge 2 84 mm Factor on pass. press. L
: Hinges
- 1 AT 1 2 AT 6 3 AT 13 4 AT 17
Bt
, Segment Stone Vertical Horizontal Vertical Horizontal Additional
7?% Weight Dead Load Deadload Live Load Live Load Pass Press
Bt 1 -5.5 -14.1 0 0 0 0
2 -5.5 -12.7 8.7 0 0] 0
9 3 -5.7 -11.9 7.3 0 0 0
4] 4 -5.9 -11.6 5.6 0 0 0
2 5 -6 -11 3.6 0 0 0
6 -6 -9.2 1.9 0 0 0
7 -5.8 =~ -7.3 -9 0 0 0
i 8 -5.7 -6 4 0 0 0
9 -5.7 -5.2 .2 0 0 0
gl 10 -5.6 -4.8 0 0 0 0
o) 11 -5.6 -4.8 0 -21.8 -1 0
) 12 ~5.7 -5.2 -.2 ~-109 -2.3 0
13 -5.7 -6 -.4 -97.2 -4.5 0
14 -5.8 -7.3 ~-.9 -11.4 -.9 0
15 -6 -9.2 -1.9 0 0 0
- 16 -6 -11 -3.6 0 0 0
A 17 ~5.9 -11.6 -5.6 0 0 0
¥ 18 ~5.7 -11.9 -7.3 0 0 0
19 -5.5 -12.7 -8.7 0 0] 0
3 20 -5.5 -14 .1 0 0 0 0
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s

H Left 218 kW Single Axle 9t at SQCOG H Right 2121 kN

¥ Left 225 kN v Right 315 kW
Actual ring depth 540 nm Regquired ring ée2th st crown 746 mm Geometric F. O § 72

Passive pressure factor soll 1

Hasonry 20 kN/m~3 F11l 18 kN/x~3 surfacing 20 XN/m~3
PHI 35 deg MHeterizl stremgth 3 W/am~2 :
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Blunt
Span 7950 mm Rise 2450 mm
Depth of fill 490 mm Depth of surfacing 100 mm
Ring depth 540 mm Ring depth factor 1
Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m"3
Surfacing density 20 kN/m"3
Phi for fill 35 deg Masonry strength 3 N/mm”™3
Load Single Axle:7t at 4500
Required ring depth 670 mm Geometric F.O0.S .81
H Left 203 kN/m H Right 201 kN/m
V Left 224 kN/m V Right 262 kN/m
Comp. zone at hinge 2 78 mm Factor on pass. press. 21
Hinges
1 AT 1 2 AT 6 3 AT 12 4 AT 17
Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.5 -14.1 0 0 0 0
2 -5.5 -12.7 8.7 0 0 0
3 -5.7 -11.9 7.3 0 0 0
4 -5.9 -11.6 5.6 0 0 0
5 -6 -11 3.6 0] 0 0
6 ~6 o -9.2 1.9 0] 0 0
7 -5.8 -7.3 .9 0 0 0
8 -5.7 -6 .4 0 0 0
9 -5.7 -5.2 .2 0 0 0
10 -5.6 -4.8 ~-12.9 1 0
11 -5.6 -4.8 0 -79.5 -.4 0
12 -5.7 -5.2 -.2 i -79.6 -1.7 0
13 -5.7 -6 ~-.4 -11.3 -.5 0
14 -5.8 -7.3 -.9 0 0 0
15 ) -9.2 -1.9 0 0 0
16 -6 -11 -3.6 0 0 0
17 -5.9 -11.6 -5.6 0] 0 0
18 ~-5.7 -11.9 -7.3 0 0 0
19 -5.5 -12.7 -8.7 0 0 0
20 -5.5 -14 .1 0 0 0 0
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e
)

H La2ft 203 kN Single Axle 7t at 4500 K Right 200 XN
V Left 223 kN ¥ Right 261 kN

Actual rying depth 5S40 mm Required ring c¢epth at crovn 670 nn Geomerric F O S a1

Passive prescsure factor soild 1

Masonry 20 ¥N/m~3 Fill 18 kN/o~3 Surfacing 20 XN/un~3
PHI 35 deg Haterisl strength 3 N/mm~2 )
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Blunt

?? Span 7950 mm
B Depth of fi]j] 490 mm

- Ring depth 540 mm
;}% Position of backing 1

o Fill density 18 kN/m"3
oy Surfacing density 20 kN/m"3
*}’ Phi for fi1l 35 deg

Rise

Depth of surfacing
Ring depth factor
Depth of mortar loss

Masonry density

Masonry strength

0

0
0
0
0]
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2450 mr
100 mm
1

0 mm

20 kN/m

3 N/mm™:

.88

174 kN/n

239 kN/n
1

4 AT 16

Pass Pregs

T]{ Load Single Axle:5.5t at 4500
i 2 Required ring depth 611 mm Geometric F.0.g
H Left 177 kN/m H Right
= V Left 209 kN/m V Right
V}f Comp. zone at hinge 2 69 mm Factor on pass. pregg.
iy Hinges
'; 1 AT 1 2 AT 6 3 AT 12
f?f Segment Stone Vertical Horizontal vertical Horlzontal Additional
A Weight Dead Loag Deadload 1jive. ;Load Live Load
1 -5.5 -14.1 0 0 : 0
;%? 2 -5.5 -12.7 8.7 0 0
5; 3 -5.7 -11.9 7.3 0 0
= 4 5.9 -11.6 5.6 0 0
5 -6 -11 3.6 0 0
6 -6 -9.2 1.9 0 0
7 -5.8 -7.3 .9 0 0
8 -5.7 -6 L4 0 0
9 -5.7 -5.2 .2 0 0]
10 -5.6 -4.8 0 -10.2 1
11 -5.6 -4.8 0 -63 . -.3
12 ~-5.7 -5.2 ~.2 -63.1 ~1.4
13 -5.7 -6 -.4 -8.9 -.4
14 -5.8 -7.3 -.5 0 0
15 ~6 -9.2 -1.9 0 0
16 -6 -11 -3.6 0 0
17 -5.9 -11.6 -5.6 0 0
18 -5.7 -11.9 -7.3 0 0
Al 19 -5.5 -12.7 -8.7 0 0
;j: 20 -5.5 ~14.1 0 0 0
j \MBS. CB3 O
% WS ATKINS. WELLEROOK COURT }QTON CAMBS. s
o] SO vy
}1 ﬁILC* 5 irmen ; / )/VQ(K‘,(/ <&£’v4’/ - 62 ”/ =
. of St u LTy i /5 .
f§ f%?(t{z//g‘uzfv( KZQ )%¥43%/ E
3 " ret j ool ‘ o o 1 <.
awing fff@{, 7 C}:, dé?i4~$/’wm
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H Left 176 kW Single Axle 5.5t at 45C0 H Right 174 k¥
vV Ls=ft 208 kXN vV Right 238 k¥

Actusl ring deptb 540 mm Required ring depth st crovn 611 mm Geonmetric F.O.S 88

Pezsive pressure factor soil 1

Hasoncy 20 EN/m”3 Fill 18 kN/m~3 Surfacing 20 Xl/m~3
PHI 3% deg Haterisl strength 3 N/mm~2
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Segment Stone

W o030 Uk Wi

N i e el e

Blunt

Span 7950 mm
Depth of fill 490 mm
Ring depth 540 mm
Position of backing 1

Fill density 18 kKN/m"3
Surfacing density 20 kN/m"3
Phi for fill 35 deg
Load

Required ring depth 415 mm

H Left 114 kN/m
V Left 174 kN/m
Comp. zone at hinge 2 48 mm
Hinges

1 AT 1 2 AT 6

Weight
~-5.5 -14.1
-5.5 -12.7
-5.7 -11.89
-5.9 -11.6
-6 -11
-6 C-9.2
-5.8 -7.3
-5.7 -6
~-5.7 -5.2
0 ~5.6 -4 .8
1 -5.6 -4 .8
2 -5.7 -5.2
3 -5.7 -6
4 -5.8 -7.3
5 -6 -9.2
6 -6 -11
7 -5.8 -11.6
8 -5.7 -11.9
9 ~-5.5 -12.7
0 -5.5 ~-14 .1

Vertical

Rise

Depth of surfacing
Ring depth factor
Depth of mortar loss

Masonry density

Masonry strength

Single Axle:2t at 4500

Geometric F.O.S
H Right
V Right

Factor on pass. press.

3 AT 12

2450 mm
100 mm
1

0 mm

20 kN/m"3

3 N/mm”3

1.3
113 kN/m
186 kN/m
.1

4 AT 16

Horizontal Vertical Horizontal Additional
Live Load Live Load Pass Press

= w3 o

Dead Load Deadload

W ooy W

~J W oYW

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
-4.1 0 0
-25.3 -.1 0
-25.4 -.5 0
-3.6 -.2 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
35;;: 2k2



=2

H Left
vV Left

Actuel
Passive

nasonry

113 kN Single Axle:2t at 4500

174 xW

ring depth 5S40 mo
pressure factor

20 x¥/w"3

PHI 35 deg
C:\DOCUHMENT\Blunt_E.y

Required

s01l .1

ring depth av Ccrovn

Fill 18 xN/w"3

415 am Geometyic F

Matexlal sirengih 3 W/mm~2

H Rlight

v R1gnLt

123 k¥

186 rm

Surfscing 20 kN/m~3
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Blunt2

Span 7950 mm Rise 2450 mm
Depth of £ill 490 mm Depth of surfacing 100 wm
Ring depth 540 mm Ring depth factor 1
Position of backing 1 Depth of mortaxr loss 0 mm
¥ —
@ Fill density 18 kN/m"™3 Masonry density Q0 kN/m"3
X Surfacing density (20 kN/m"3
E Phi for f£ill 35 deg Masonry strength 3 N/mm™3
Load Single Axle:10.5t at 5000 )
| Required ring depth 910 mm Geometric F.0.8 /g;
| H Left 243 kN/m H Right 237 kN/m
V Left 236 kN/m V Right 337 kN/m
ﬂ Comp. zone at hinge 2 92 mm Factor on pass. press. .1
4
i Hinges
. 1 AT 1 2 AT 6 3 AT 13 4 AT 17
1
i
Segment Stone Vertical Horizontal Vertical Horizontal Additional
ﬂ Weight Dead Load Deadload Live Load Live Load Pass Press
i 1 -5.5 -13.1 0 0 0 0
s 2 5.6 ~11.7 9.1 0 0 0
3 -5.8 -11 7.6 Q 0 0
4 -6.1 -11.1 5.9 0 0] 0
5 -6.3 -11.1 3.5 Q 0] 0]
6 -6.1 -9.2 1.5 0 0 0]
7 -5.8 -7 .7 0 0 0
: 8 -5.7 -5.8 4 0 0 0
) 9 -5.7 -5.2 .2 0 0 0
10 -5.7 -4.9 .1 0 0 0
11 -5.7 -4.9 ~.1 -26.9 -.2 0
12 -5.7 -5.2 -.2 -126.5 -2.9 0
13 -5.7 -5.8 -.4 -109.7 -4 .3 0
14 -5.8 -6.9 -.7 -13.7 -.8 0
15 -6.1 -9.1 -1.5 0 0 0
16 -6.3 -11.1 -3.5 0 0 0
17 -6.1 -11.2 -5.9 0 0 0
18 -5.8 -11 -7.6 0 0 0
19 -5.6 -11.8 -9.1 0 0 0
20 -5.5 -13.1 0 0 0] 0
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B Left 242 kN Single Axle:10.5t at S000 ¥ Right 234 kN
vV Left 236 k¥ Vv Right 337 kp
Actual ring depth 540 um Reguired ring depth at crovn 910 mz Geomretrlic F. O S £
Passive pressure factor soil 1

Hasenry 20 kN/m~3 Fill 18 kN/m~3
PHI 35 deg
C:\DOCUHMENT\Blunt_A. 10

Surfacing 20 kK/m"3

Heterisl strength 3 N/om~2
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Blunt2
Span 7950 mm Rise 2450 mm
Depth of fill 490 mm Depth of surfacing 100 mm
Ring depth 540 mm Ring depth factor 1
?} Pogsition of backing 1 Depth of mortar loss 0 mm
- Fill density 18 kN/m"3 Masonry density 20 kN/m"3
) Surfacing density 20 kN/m"3
l Phi for fill 35 deg Masonry strength 3 N/mm”3
Load , Single Axle:9t at 5000 :
Required ring depth 865 mm Geometric F.O.S .62
H Left 220 kN/m H Right 213 kN/m
) V Left 224 kN/m V Right 312 kN/m
’{{ -~ Comp. zone at hinge 2 84 mm Factor on pass. press. -1
. Hinges
RS 1 AT 1 2 AT 6 3 AT 13 4 AT 17
g i
Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.5 -13.1 0 0 0 0
2 -5.6 -11.7 9.1 0 0 0
3 -5.8 -11 7.6 0 0 0
4 -6.1 -11.1 5.5 0 0 0
5 -6.3 ~-11.1 3.5 0 0 0
6 ~-6.1 -9.:2 1.5 0 0 0
7 -5.8 -7 7 0 0 0
8 ~-5.7 -5.8 .4 0 0 0
9 -5.7 -5.2 .2 0 0 0
10 -5.7 -4.9 1 0 0 0
11 -5.7 -4.9 -.1 -23.2 -.2 0]
12 -5.7 -5.2 -.2 -109.4 ~2.5 0
13 -5.7 -5.8 -.4 -94 .9 -3.8 0
14 -5.8 -6.9 -.7 -11.9 -.7 0
15 ~-6.1 -9.1 -1.5 0 0 0
16 ~6.3 -11.1 ~-3.5 0 0 0
17 -6.1 -11.2 -5.9 0 0 0
18 -5.8 -11 ~-7.6 0 0 0
- 19 -5.6 ~11.8 -9.1 0 0 0
;j 20 -5.5 ~13.1 0 0 0 0

CoSemgnt oF. vfwww_ POLI77
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E Left 219 XN Single Axle:9t at 5000 4 Raght
v Left 229 k¥ Vv Right 31

Actual ring depth S40 bpm Required ring depth atv crovn 8565 xm Geometric F 0.5 62

Passive pressure factor soil .1
Masonry 20 kN/m~3 F11ll 1B kN/u"3 Surfacing 20 kNW/m~3
PHI 35 deg Haterial strength 3 N/xzp”2

C :\DOCUMENT\Blunt_B.10




RBlunt2
% Span ' 7950 mm Rise 2450 mm
I Depth of fill 490 mm Depth of surfacing 100 mm
_ Ring depth 540 mm Ring depth factor 1
IT Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m"™3
j Surfacing density 20 kN/m"™3
) phi for fill 35 deg Masonry strength 3 N/mm”3
1 Load Single Axle:7t at 4500
Bl Required ring depth 787 mm Geometric F.O0.S ' .69
H Left 204 kN/m H Right 201 kN/m
8 V Left 222 kN/m V Right 259 kN/m
y Comp. zone at hinge 2 78 mm Factor on pass. press. 1
. Hinges
L?; 1 AT 1 2 AT 6 3 AT 12 4 AT 17
'}% Segment Stone Vertical Horizontal Vertical Horizontal Additional
Bl Weight Dead Load Deadload Live Load Live Load Pass Press
‘ 1 -5.5 -13.1 0 0 0 0 f
fjﬁ 2 -5.6 -11.7 S.1 0 0 0
3 3 -5.8 -11 7.6 0 0 0
o 4 -6.1 ~11.1 5.9 0 0] 0
. 5 -6.3 -11.1 3.5 0 0 0
,ié 6 -6.1 -9.2 1.5 0 0 0
i 7 -5.8 -7 .7 0 0 0
8 -5.7 -5.8 .4 0 0 0
9 -5.7 -5.2 .2 0 0 0
10 -5.7 -4.9 .1 -13 .1 0
11 -5.7 -4.9 -.1 -81.3 -.6 0
12 -5.7 -5.2 -.2 -78.2 -1.8 0
13 -5.7 -5.8 -.4 ~-10.8 -.4 0
14 -5.8 -6.9 -.7 0 0 0
15 -6.1 -9.1 -1.5 0 0 0
16 -6.3 -11.1 -3.5 0 0 0
17 -6.1 -11.2 -5.9 0 0 0
18 -5.8 -11 -7.6 0 0 0
1 19 -5.6 -11.8 -9.1 0 0 0
! 20 -5.5 -13.1 0 0 0 0

3
A

1
g




<o

7/
4
4
N
Ny e
H Left 204 XN Single Axle:7t at 4500 H Right 202 XN
vV Left 221 k¥ v Right 25B kR

Actual ring derth 540 mm Regquired ring depth &t crovn 786 mm Geometric F.0O.5 69

Passive pressure factor soil 1

Hasoncy 20 XN/m~3 Fill 18 XN/®~3 Surfacing 20 kN/m"3
PHI 35 deg Hzteriel strengith 3 N/mnm~2 .
C:\DOCUMENT\Blunt_C.9




Segment Stone

BluntZ;

Span
Depth of fill
Ring depth

Position of backing

Fill density
Surfacing density

Phi for fill

Load

Required ring depth
H Left

V Left

Comp. zone at hinge 2

Hinges
1 AT 1

Vertical

7950 mm Rise

490 mm Depth of surfacing
540 mm Ring depth factor

1 Depth of mortar loss

18 kN/m"3 Masonry density
20 kN/m"3

35 deg Masonry strength

Single Axle:5.5t at 4500

725 mm Geometric F.O.S

177 kN/m H Right

206 kN/m V Right

69 mm Factor on pass. press.

2 AT 6 ' 3 AT 12

2450 mm
100 mm
1

0 mm

20 kN/m"3

3 N/mm”™3

.74
175 kN/m
236 kN/m
.1

4 AT 17

Horizontal Vertical Horizontal Additional

Weight Dead Load Deadload Live Load Live Load Pass Presgs

1 -5.5 -13.1 0 0 0
2 -5.6 -11.7 9.1 0 0
3 -5.8 -11 7.6 0 0
4 -6.1 -11.1 5.9 0 ¢
5 -6.3 -11.1 3.5 0 0
6 -6.1 -9.2 1.5 0 0
7 -5.8 -7 .7 0 0
8 -5.7 -5.8 .4 0 0
9 -5.7 -5.2 .2 0 0
10 -5.7 -4.9 .1 -10.3 1
11 -5.7 -4.9 -.1 -64 .4 -.5
12 -5.7 -5.2 -.2 -62 -1.4
13 -5.7 -5.8 -.4 -8.5 -.3
14 -5.8 -6.9 -.7 0 0
15 -6.1 -9.1 -1.5 0 0
16 -6.3 -11.1 -3.5 0 0
17 -6.1 -11.2 -5.9 0 0
18 -5.8 -11 -7.6 0 0
19 -5.6 -11.8 -9.1 0 0
20 -5.5 -13.1 0 0 0
2. R P o S Fey ol S ¢« ‘,‘
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Left 177 xn
Lefr ZDé& kN

tctual ring depth 540 ==

Required

Pessive pressure fescteor so1l .1

Hasonry 20 kN/m~3
PEI 35S deg

C

ADOCUHENT Blunt_D.9

Single Axle:S 5t at 5500

ring depth &t crown 725 mm

F11l1 18

Haterial

EN/o"~3

H Right 174 kN

v

Right

Geowmetric F 0.5 74

strength 3 N/nm~2

z

P
L(". 7

Tay

235 kN

Surfacing z0 kR/m"3

-~




Blunt2

)J Span 7950 mm Rise _ 2450 mm
N Depth of fill 490 mm Depth of surfacing : 100 mm
oy Ring depth 540 mm Ring depth factor 1
%ﬁi Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m"3
Wj‘ Surfacing density 20 kN/m"3
A Phi for fill 35 deg Masonry strength ' 3 N/mm"3
Load Single Axle:2t at 4500
Required ring depth 524 mm Geometric F.O.S 1.03
. H Left 115 kN/m H Right 114 kN/m
= 7! V Left 172 kN/m V Right 184 kN/m
]3 Comp. zone at hinge 2 48 mm Factor on pass. press. .1
— Hinges
f‘% 1 AT 1 2 AT 6 ' 3 AT 12 4 AT 16
Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.5 -13.1 0 : 0 0 0
2 -5.6 -11.7 9.1 0 0 0
3 -5.8 -11 7.6 0 0 0
4 -6.1 -11.1 5.9 0 0 0
5 5 -6.3 -11.1 3.5 0 0 0
2 ) -6.1 -9.2 1.5 0 0 0
e 7 -5.8 -7 7 0 0 0
: 8 -5.7 -5.8 4 0 0 0
| 9 -5.7 -5.2 2 0 0 0
J 10 -5.7 -4.9 1 -4.1 0 0
11 -5.7 -4 .9 -.1 -25.9 -.2 0
12 -5.7 -5.2 -.2 -24.9 -.6 0
13 -5.7 -5.8 - .4 -3.4 -.1 0
14 -5.8 -6.9 -.7 0 0 0
o 15 -6.1 -9.1 ~-1.5 0 0 0
wal 16 -6.3 -11.1 -3.5 0 0 0
= 17 -6.1 -11.2 -5.9 0 0 0
18 -5.8 ~-11 -7.6 0 0 0
19 -5.6 -11.8 -9.1 0 0 0
g 20 -5.5 -13.1 0 0 0 0
2
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H Leftu

114 kN Single Axle:2tT at 4500 H Right 113 kN
v Left 171 kN vV Right 183 Y

hcrtual Ting depth 540 mwm Reguired ring depth at c¢rovn 524 om Geometric F.O.5 1 03

Passive pressure factor soil .1

Hasonry 20 KR/m”3 F111 28 kXN/m~3 Surfacing ID kKb/m~32
PHI 235 deg Material strength 3 N/zm~2

Ci\DOCUNEWNT\Blunt _E.9
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Blunt3

Span 7950 mm Rise ' 2410 mm
Depth of fill 490 mm Depth of surfacing 100 mm
Ring depth 540 mm Ring depth factor 1.
Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m”3
Surfacing density 20 kN/m"3
Phi for fill 35 deg Masonry strength 3 N/mm”3
Load Single Axle:10.5t at 1500 _
Required ring depth 787 mm Geometric F.O0.S .69
H Left 140 kN/m H Right 187 kN/m
V Letft 386 kN/m V Right 193 kN/m.
Comp. zone at hinge 2 74 mm Factor on pass. press. .1
Hinges
1 AT 1 2 AT 7 3 AT 14 4 AT 21
Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload L.ive Load Live Load Pass Press
1 -5.4 -15.2 0 0 0 0
2 -5.5 -13.7 8.2 0 0 0
3 -5.6 -12.3 6.7 -1.8 .6 0
4 -5.6 -11.3 5.2 -21.8 6.4 0
5 -5.8 -10.2 3.7 -68.1 15.7 0
6 -5.9 -8.9 2.3 -106.2 17.3 0]
7 -5.9 -7.2 1.1 -70.8 6.7 0
8 -5.8 -5.8 4 -8.1 .3 0
9 -5.6 -4 .9 -1 0 0 0
10 -5.4 -4.5 0 0 0 0
11 -5.4 -4.5 0 0 0 0
12 -5.6 -4.9 0 0 0 0
13 -5.9 -5.7 -.4 0 0 0
14 -6 -7.2 -1.2 0 0 0
15 -5.9 -8.8 -2.4 0 0 0
16 -5.7 -10 -3.8 0 0 0
17 -5.6 -11.2 -5.2 0 0 0
18 -5.5 -12.5 -6.7 0 0 0
19 -5.5 -14 -8 0 0 0
20 -5.4 -15.6 0 0 0 0




[

H Left 140 kN Single Axle:10.5t at 24500 “H rRight 187 XN
V Left 385 k¥ vV Rigbt 182 kN

Actual ring depth 540 mm Required ring depth at crovn 787 on Geometric F.O.S 6%
Passive pressure factor soil .1

Hasonry 20 XN/wm~3 F1ll 18 kR/m~3 Surfacing 20 XW/m"~3

PHI 35 deg Materisl strencch 3 ¥N/@am"2
C:\DOCUHENT\Blunt_A.3
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Segment Stone

WooJ0 Ut Wi

Blunt3

Span
Depth of fill
Ring depth

Position of backing

Fill density
Surfacing density

Phi for f£ill

Load

Required ring depth
H Left

V Left

Comp. zone at hinge 2

Hinges
1 AT 1

-5.4 -15.2
-5.5 -13.7
-5.6 -12.3
-5.6 -11.3
-5.8 -10.2
-5.9 -8.9
~-5.9 -7.2
-5.8 -5.8
-5.6 -4.9
0 -5.4 -4.5
1 -5.4 -4.5
2 -5.6 -4.9
3 ~5.9 -5.7
4 -6 -7.2
5 -5.9 -8.8
6 -5.7 -10
7 -5.6 -11.2
8 -5.5 -12:.5
9 -5.5 -14
0 -5.4 -15.6

Vertical
Weight Dead Load Deadload Live Load Live Load Pass Press

7950 mm ‘Rise

490 mm Depth of surfacing
540 mm Ring depth factor

1 Depth of mortar loss

18 kN/m"3 Masonry density
20 kN/m”™3

35 deg 'Masonry strength’

Single Axle:9t at 1500

729 mm ‘Geometric F.0.8S

130 kN/m H Right

354 kN/m .V Right

69 mm Factor on pass. press.

2 AT 7 3 AT 14

2410 mm
100 mm
1

0 mm

20 kN/m"3
3 N/mm™3

.74 X
171 kN/m
187 kN/m
1

4 AT 21

Horizontal Vertical Horizontal Additional

0 0 0

8.2 0 0

6.7 -1.5 .5

5.2 -18.8 5.5

3.7 -58.9 13.6

2.3 -91.95 15

1.1 -61.2 5.8

4 -7 .3

1 0 0

0 0 0

0 0 0

0 0 0
-.4 0 0
-1.2 0 0
-2.4 0 0
-3.8 0 0
-5.2 0 0
-6.7 0 0
P 0 0

0 0 0
. N O g
Foap ey St <9ET
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H Left 130 kN Single Axle:9t at 1500

V Left 354 kN

K Right 170 XN
v Right 188 ¥

Required ring depth at crovn 728 mm Geometric F.O.S 74

Actual ring depth 540 nn
Passive pressure factor soil .

Hasonry 20 XN/m~3

C:\DOCUNERT\Blunt_BE.3

Fill 18 kN/m~3 Surfecing 20 XN/m~3

Material strength 3 N/wm~2
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Blunt3 :
Span 7950 mm Risge 2410 mm

Depth of fill 490 ‘mm Depth of surfacing 100 mm.
Ring depth 540 mm Ring depth factor 1
Position of backing -1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m”3
Surfacing density 20 kN/m"3
Phi for fill 35 deg Masonry strength 3 N/mm"3
Load Single Axle:7t at 1500
Required ring depth 626 mm Geometric F.0.S .86
H Left 115 kN/m H Right 146 kN/m
V Left 307 kN/m V Right 178 kN/m
Comp. zone at hinge 2 60 mm Factor on pass. press. .1
Hinges
1.AT 1 2 AT 7 3 AT 14 4 AT 21
Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.4 -15.2 0 0 0 0
2 -5.5 -13.7 8.2 0 0 0
3 -5.6 -12.3 6.7 -1.2 .4 0
4 -5.6 -11.3 5.2 -14.4 4.2 0
5 ~-5.8 -10.2 3.7 -45.1 10.4 0
6 - -5.9 -8.9 2.3 ~-70.3 11.5 0]
7 -5.9 -7.2 1.1 ~-46.9 4 4 0
8 . -5.8 -5.8 4 -5.3 .2 0
9 -5.6 -4.9 -1 0 0 0
10 -5.4 -4.5 0 0 0 0
11 -5.4 -4.5 0 0 0 0
12 -5.6 -4.9 0 0 0 0
13 -5.9 -5.7 -.4 0 0 0
14 -6 -7.2 -1.2 0 0 0
15 -5.9 -8.8 -2.4 0 0 0
16 -5.7 -10 -3.8 0 0 0]
17 -5.6 -11.2 -5.2 0 0 0
18 - -5.5 ~-12.5 -6.7 0 0 0
19 -5.5 -14 -8 0 0 0
.4 -15.6 0 0 0 0
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H Lefr 214 KX Single Axle:7ct st 1500 # Right 146 XN
Vv Left 306 kN Vv Right 178 kN

Actusl ring deptih S40 mm Required ring dspth at Crown 625 mm Geoknetric F.O S 86

Passive pressure fecror =oil 1
Masonry 20 kN/m~3 Fill 1B kN/m"~3 Surfacing 20 kN/m~3
PHI 35S deg Hazterial strength 3 N/om~2
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Blunt3

‘Span 7950 mm Rige 2410 mm
Depth of f£ill 490 mm Depth of surfacing 100 mm
Ring depth 540 mm Ring depth factor 1
Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"™3 Masonry density 20 kN/m"3
Surfacing density 20 kN/m"3
Phi for fill ) 35 deg Masonry strength 3 N/mm"3
Load Single Axle:5.5t at 3500
‘Required ring depth 566 mm Geometric F.O.S .95
H Left 176 kN/m H Right 177 kN/m
V Left 239 kN/m V Right 208 kN/m
Comp. zone at hinge 2 68 mm Factor on pass. press. 1
Hinges
1 AT 6 2 AT 10 3 AT 15 ‘ 4 AT 21
Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.4 -15.2 0 0 0 : 0
2 -5.5 -13.7 8.2 0 0 0
3 -5.6 -12.3 6.7 0 0 0
4 -5.6 -11.3 5.2 0 0 0
5 -5.8 -10.2 3.7 0 0 0
6 -5.9 ~-8.9 2.3 0 0 0
7 -5.9 -7.2 1.1 0 0 0
8 -5.8 -5.8 .4 -7.3 3 0
9 -5.6 -4.9 -1 -60.3 .6 0
10 -5.4 -4.5 0 -63.5 0 0
11 -5.4 -4.5 0 -14.1 .1 0
12 -5.6 -4.9 0 0 0 0
13 -5.9 -5.7 -.4 0 0 0]
14 -6 -7.2 -1.2 0 0 0
15 -5.9 -8.8 ~-2.4 0 0 0
16 -5.7 -10 -3.8 0 0 0
17 -5.6 -11.2 -5.2 0 0 0
18 -5.5 -12.5 -6.7 0 0 0
19 -5.5 -14 -8 0 0 0]
20 -5.4 -15.6 0 0 0 0
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H Left 175 kN Single Axle:5.5t at 3500 H Right 176 XN

V Lefu 239 kN

Actual ring depth 540 mm Required
L1

Passive pressure factor soi1l
Masonry 20 XN/m~3

PKI 35 deg
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vV Right 207 XN

ring depth at crovwn S65 nmu Geometric F.O.S 9s

Fill 18 kN/m"~3 Surfacing 20 kW/m"3

Material strength 3 N/mo"2




Blunt3
Span 7950 mm Rise 2410 mm
Depth of fill 490 mm Depth of surfacing 100 mm
Ring depth 540 mm Ring depth factor 1
Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m"3
Surfacing density 20 kN/m"™3
Phi for f£ill 35 deg Masonry strength 3 N/mm™3
Load Single Axle:2t at 3500
Required ring depth 388 mm Geometric F.O0.S 1.39
H Left 113 kN/m H Right 113 kN/m
V Left 187 kN/m V Right 173 kN/m
Comp. zone at hinge 2 47 mm Factor on pass. press. 21
Hingesg
1 AT 6 2 AT 10 3 AT 15 4 AT 21
Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.4 -15.2 0 0 0 0
2 -5.5 -13.7 8.2 0 0 0
3 -5.6 -12.3 6.7 0 0 0
4 -5.6 -11.3 5.2 0 0 0
5 -5.8 ~10.2 3.7 0 0 0
6 ~-5.9 -8.9 2.3 0 0 0
7 -5.9 -7.2 1.1 0 0 0
8 -5.8 -5.8 .4 -2.9 1 0
9 -5.6 -4.9 .1 -24.2 .2 0
10 -5.4 -4.5 0 -25.5 0 0
11 -5.4 -4.5 0 -5.7 0 0
12 -5.6 -4.9 0 0 0 0
13 -5.9 ~-5.7 - .4 0 0 0
14 -6 -7.2 -1.2 0 0 0
15 -5.9 -8.8 -2.4 0 0 0
16 -5.7 -10 -3.8 0 0 0
17 -5.6 -11.2 ~5.2 0 0 0
18 -5.5 -12.5 -6.7 0] 0 0
19 ~-5.5 -14 -8 0 0 0
20 -5.4 -15.6 0 0 0 0
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H Left 122 XR Single Axle 2t at 3500
V Left 186 XN

Actual ring depth 5S40 mm Requ d ring depth &t crovn
Passive pressure factor soll 1

HMasonry 20 XN/mp~3 F1ll 18 XR/m~3
PHI 3% deg Haterisl strengil
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H Right 1113
¥ Right 273

%87 zz Geopetric F.O0.S5 1 3¢

Surfacing 20 kN/m~3

Ll

ESRa vy

133

ku




Project

ASIET w6 L;fumf &7

Job ref y

RCHL272/R04

Part of structure

Calc sheet no

rev

Leir o iSH et el gt oy
Drawing ref Calc/t;y Date / Check by |Date
Y
28 256

Ref

Calculations

Output




BRlunt4

Span 7950 mm Rise 2420 mm
Depth of fill 490 mm Depth of surfacing 100 mm
Ring depth 540 mm Ring depth factor 1
Position of backing 1 , Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m"3
Surfacing density 20 kN/m"3
Phi for f£ill 35 deg Masonry strength 3 N/mm”3

‘ Load Single Axle:10.5t at 1500

1 Required ring depth 811 mm Geometric F.O.S .67

i H Left 133 kN/m H Right ' 181 kN/m
vV Left 383 kN/m V Right 191 kN/m

i Comp. zone at hinge 2 72 mm Factor on pass. press. 21

]

i' Hinges
1 AT 1 2 AT 7 3 AT 15 4 AT 21

Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press

e ad
et d

j 1 -5.5 -15.2 0 0 0 0

2 -5.6 -13.6 8.3 0 0 0

4 3 -5.6 -12.1 6.8 -1.1 .4 0

f 4 -5.6 -11 5.3 -18.6 5.7 0

! 5 -5.8 -9.9 3.8 -64.7 15.9 0

» 6 -6 -8.6 2.3 -109.9 19 0

3 7 -6.1 -7 1 -75 .4 7.2 0

8 -5.9 -5.5 .3 -7.1 .2 0

9 -5.6 -4.7 0 0 0 0

10 -5.4 -4 .4 -.1 0 0 0

11 -5.4 -4.4 1 0 0 0

12 -5.6 -4.7 0 0 0 0

13 -5.9 -5.5 -.3 0 0 0

14 -6.1 -7 -1 0 0 0

15 -6 -8.6 -2.3 0 0 0

16 -5.8 -9. -3.8 0 0 0

17 -5.8 -11.2 -5.4 0 0 0

18 -5.6 -12.2 -6.9 0 0 0

19 -5.4 -13.2 -8.1 0 0 0

. 20 -5.5 -15.2 0 0 0 0
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H Lefu 132 kR Single Axle 10.5t st 1500 B Right 1B8: XN
vV Leit 383 kE v Right 191 x¥N

Actual ring depth 540 om Required ring depth at crovn 810 nm Geometric F.O.S &7

Passive pressure factor soil .1

¥asonry 20 kN/m~3 F1ll 18 kN/m~3 Surfaclng 20 k¥N/m"3
PHI 35 deg Material strength 3 N/mm~2
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Rise

Depth of surfacing
Ring depth factor
Depth of mortar loss

Masonry density

Masonry strength

Single Axle:9t at 1500

Blunt4 :
Span 7950 mm
Depth of f£ill 490 mm
Ring depth 540 mm
Position of backing 1
Fill density 18 kN/m™3
Surfacing density 20 kN/m™3
Phi for f£ill 35 deg
Load
Required ring depth 751 mm
H Left 123 kN/m
V Left 352 kN/m
Comp. zone at hinge 2 67 mm
Hinges
1 AT 1 2 AT 7
Segment Stone Vertical Horizontal
Weight Dead Load Deadload
1 -5.5 -15.2 0
2 -5.6 -13:6 8.3
3 -5.6 ~12.1 6.8
4 -5.6 -11 5.3
5 -5.8 -9. 3.8
6 -6 -8.6 2.3
7 -6.1 -7 1
8 -5.9 -5.5 .3
9 -5.6 -4 .7 0
10 -5.4 -4 .4 -.1
11 -5.4 -4 .4 1
12 -5.6 -4 .7 0
13 -5.9 -5.5 -.3
14 -6.1 -7 -1
15 -6 -8.6 -2.3
16 -5.8 -9.9 -3.8
17 -5.8 -11.2 -5.4
18 -5.6 -12.2 -6.9
19 -5.4 -13.2 -8.1
20 -5.5 -15.2 0
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Geometric F.0O.S
H Right
V Right

Factor on pass. press.

3 AT 15
Vertical
Live Load Live Load
0 0
0 0
~-.9 .3
-16.1 4.9
-56 13.7
-95 16.4
-65.2 6.2
-6.2 .2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0] 0
0 0
0 0
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2420 mm
100 mm
1

0 mm

20 kN/m"3
3 N/mm”™3

.72
165 kN/m
185 kN/m
.1

4 AT 21

Horizontal Additional
Pass Presgs
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H Lefr 123 ¥
Vv Lefit 351 XN

Single ixle 9t st 1500

Actusl ring depth 540 mm Required ring depth st crovn 750 mp Geonetric F

Passive pressure fsctor soil .1

Masonry 20 kR/m~

PHI 35 deg

3 Fi1ll 18 XN/m"3
Haterial strength 3 N/am"2
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# Right 165 kN
vV Right 185 kW

0.5 .72

Surfacing 20 kN/u"3
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Blunt4

aE Span ' 7950 mm Rise 2420 mm
Depth of fill 490 mm Depth of surfacing 100 mm
3 Ring depth 540 mm Ring depth factor 1
4 Position of backing 1 Depth of mortar loss 0 mm
“z Fill density 18 kN/m”3 Masonry density 20 kN/m"3
- Surfacing density 20 kN/m™3
| Phi for fill 35 deg Masonry strength 3 N/mm"3
3?§ Load Single Axle:7t at 4500
i Required ring depth 674 mm Geometric F.0.S .8
. H Left 198 kN/m H Right 198 kN/m
i V Left 218 kN/m  V Right 263 kN/m
‘i? Comp. zone at hinge 2 75 mm Factor on pass. press. .1
- Hinges
s 1 AT 1 2 AT 7 3 AT 12 4 AT 16
z .
”ﬁ Segment Stone Vertical Horizontal Vertical Horizontal Additional
.w Weight Dead Load Deadload  Live Load Live Load Pass Press
1 -5.5 -15.2 0 0 0 0 :
2 -5.6 -13.6 8.3 0 0 0
3 -5.6 -12.1 6.8 0 0 0
4 -5.6 -11 5.3 0 0 0
5 ~-5.8 -9.9 3.8 0 0 0
) -6 -8.6 2.3 0 0 0
7 -6.1 -7 1 0 0 0
8 -5.9 -5.5 .3 0 0 0
9 -5.6 -4.7 0 0 0 0
10 -5.4 -4 .4 -.1 -12.2 -.1 0
11 -5.4 -4.4 .1 -72.9 .6 0
12 -5.6 -4.7 0 -84.6 .2 0
13 -5.9 -5.5 -.3 -13.6 -.4 0
14 -6.1 =7 -1 0 0 0
- 15 -6 -8.6 -2.3 0 0 0
a1 16 -5.8 -9.9 -3.8 0 0 0
0 17 -5.8 -11.2 -5.4 0 0 0
18 -5.6 -12.2 -6.9 0 0 0
19 -5.4 -13.2 -8.1 0 0 0
20 -5.5 -15.2 0 0 0 0
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B Left 197 k¥ Single Axle . 7t

Vv Leftl 218 XN

Actusl ring depth 5490 omm

Required

Passive pressure factor so1l 3

Masaonry 20 k¥/m~3
PHI 35 deg
C:\DOCUHENT\Blunt _C.9

e
if'. . BN

3 N

L\&[/ /WZ\.

St or

at 4500 H Right 198 kR

v Right 263 XR

ring depth at crovn 6749 nm Geowmetric F.O.S5 .8

F111l 18 kN/m~2 Surfacing
Haterisl strength 3 N/um~2

20 XR/m"~3
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Blunt4

Span '
Depth of £ill
Ring depth

Position of backing

Fill density
Surfacing density

Phi for fill

Load

7950 mm
490 mm

540 mm

1

18 kN/m"3
20 kN/m"3

35 deg

Risge

Depth of surfacing
Ring depth factor
Depth of mortar loss

Masonry density

Masonry strength

Single Axle:5.5t at 4500

oNeoNeoloRoRoRoBoNoNoNoRoRGNGREONGEGNGNGR®S]

2420 mm
100 mm
1

0 mm

20 kN/m"3

3 N/mm"™3

.88
172 kN/m
240 kN/m
LA

4 AT 16

Horizontal Additional

Required ring depth 616 mm Geometric F.O0.S
H Left 171 kN/m H Right
V Left 204 kN/m V Right
Comp. zone at hinge 2 66 mm Factor on pass. press.
Hinges
1 AT 1 2 AT 7 3 AT 12
Segment Stone Vertical Horizontal Vertical
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.5 -15.2 0 0 0
2 -5.6 -13.6 8.3 0 0
3 -5.6 -12.1 6.8 0 0]
4 -5.6 -11 5.3 0 0
5 -5.8 -9.9 3.8 0 0
) -6 -8.6 2.3 0] 0
7 -6.1 -7 1 0 0
8 -5.9 -5.5 .3 0 0
9 -5.6 -4 .7 0 0 0

10 -5.4 -4 .4 ~.1 -9.6 -.1
11 -5.4 -4 .4 .1 -57.8 L4
12 -5.6 -4 .7 0 -67.1 .2
13 -5.9 -5.5 -.3 -10.8 -.4
14 -6.1 ~7 -1 0 0
15 -6 -8.6 -2.3 0 0
16 -5.8 -9. ~-3.8 0 0
17 -5.8 -11.2 -5.4 0 0
18 -5.6 -12.2 ~6.9 0 0
19 -5.4 -13.2 -8.1 0 0
20 -5.5 -15.2 0 0 0
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H Left 17% k¥ Single Axle 5.5t at 3500 H Right 171 kN
Vv Leftl 203 kW ¥ Right 239 kN

hctual ring depth 540 no Required rang depth atv crovn 616 mn Geometiric F 0.8 88

Passive pressure fsctor soil .1

Masonry 20 kNsfn~3 Fill 28 XR/m~3 Surfscing 20 XN/w"3
PHY 35 deg Naterial strength 3 N/nm~2
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Blunt4

Span

Depth of fill

Ring depth

Position of backing

Fill density

Surfacing density

Phi for fill

Load

Required ring depth

7950 mm Rise

490 mm Depth of surfacing
540 mm Ring depth factor

1 Depth of mortar loss

18 kN/m"™3 Masonry density
20 kN/m"3

35 deg Masonry strength

Single Axle:2t at 4000
4471 wm Geometric F.0.8

H Left 121 kN/m H Right

V Left 178 kN/m VvV Right

Comp. zone at hinge 2 49 mm - Factor on pass. press.
Hinges

1 AT 1 2 AT 7 3 AT 11

Segment Stone
Weight
.5

W -~3JO0 U Wi

6
.6
6
8

OO OO

Ul i Oy 00

2420 mm
100 mm
1

0 mm

20 kN/m”"3

3 N/mm”™3

1.22

121 kN/m
179 kN/m
.1

4 AT 15

Pass Press

eNoNoNoNeNoNoNoNoNoNoNoNoNoNoRoa NN oe]

Vertical Horizontal Vertical Horizontal Additional
Dead Load Deadload Live Load Live Load
-15.2 0 0 0
-13.6 8.3 0 0
-12.1 6.8 0 0
-11 5.3 0 0
-9.9 3.8 0 0
-8.6 2.3 0 0
-7 1 0 0
-5.5 .3 0 0
-4 .7 0 -4 .2 0
-4 .4 -.1 -23.4 ~.2
-4.4 .1 . -25 .2
-4.7 0 -5.7 0
-5.5 -.3 0 0
-7 -1 0 0
-8.6 -2.3 0 0
-9.9 -3.8 0 0
-11.2 -5.4 0 0
-12.2 -6.9 0 0
-13.2 -8.1 0 0
-15.2 0 0 0
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H Left 120 X¥ Single Axle 2t =2t 4000 ¥ Right 2120 k¥
V Left 177 kXN V Right 178 k¥

Actual ring depth 540 mm Reguired ring depth at crovn 494921 mm Geometric F ©.S5 1i.22

Passive pressure factor soil .1

Masonry 20 XN/m~3 11l 1€ kN/m~2 Surfacing 20 kN/m~32
PHI 35 deg Material strength 3 N/mm~2
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Blunt5s : .
Span 7950 mm Rise 2500 mm
; Depth of f£ill 490 mm Depth of surfacing 100 mm
A Ring depth 540 mm Ring depth factor 1
Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20 kN/m"3
Surfacing density 20 kN/m"™3
‘} Phi for fill 35 deg Masonry strength 3 N/mm”3
7 Load Single Axle:10.5t at 1500
”I Required ring depth 746 mm Ceometric F.0.S .72
E H Left 149 kN/m H Right 192 kN/m
V Left 392 kN/m V Right 199 kN/m
T Comp. zone at hinge 2 76 mm Factor on pass. press. .1
Hinges
_ 1 AT 1 2 AT 7 3 AT 14 4 AT 21
Segment Stone Vertical Horizontal Vertical Horizontal Additional
;E Weight Dead Load Deadload Live Load Live Load Pass Press
i 1 -5.4 -14.9 0 0o 0 0
2 -5.5 -13.6 8.6 0 : 0 0
ﬂ? 3 -5.6 -12.9 7.3 -2.4 .9 0
Al 4 -5.8 -12.6 5.6 -24.5 6.9 0
o 5 -5.9 -11.7 3.7 -73.3 14 .6 0
o 6 -5.8 -9.8 2.1 -100 13.7 0
A 7 -5.7 -7.9 1.2 -64.5 6.5 0
= 8 -5.7 -6.5 .7 ~12.1 .8 0
S -5.7 -5.6 .3 0 : 0 0
3 10 -5.7 -5.1 1 0 0 0
i 11 -5.7 -5.1 -1 0 0 0
12 -5.7 -5.6 -.3 0 0 0
s 13 -5.7 -6.5 -.7 0 0 0
14 -5.7 -7.8 ~1.2 0] 0 0
; 15 -5.8 -9.8 ~-2.1 0 0 0
16 -5.9 -11.7 -3.7 0 0 0
17 -5.8 -12.6 -5.6 0 0 0
K 18 -5.6 ~-12.9 -7.3 0 0 0]
19 -5.5 -13.6 -8.6 0 0 0
20 -5.4 -14.9 0 0 0 0
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H. Left 149 k¥ Single Axle.10.5t at 1500

H Rigbt 192 kW
vV Left 392 kN B

Y Right 199 kN

Actual ring depth S40 mm Reguired ring depth at crown 746 mm Geometric F.0.S .72
Passive pressure fsctor s5o0il 1
Hasonry 20 kN/m~3 Fill 168 kN/m~3

PHI 35 deg Haterial

Surfacing 20 kN/m~32
strength 3 N/nu"2
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Blunts

Span

Depth of fill

Ring depth

Position of backing

Fill density
Surfacing density

Phi for f£ill

Load

Required ring depth
H Left

V Left

7950 mm Rise-

490 mm Depth of surfacing
540 mm Ring depth factor

1 Depth of mortar loss

18 kN/m”3 Masonry density
20 kN/m"3

35 deg Masonry strength

Single Axle:9t at 1500

689 mm Geometric F.O0.S
139 kN/m H Right

361 kN/m V Right

cNoNeoNoNoRoRBoNoNoRoRoeRoNoNoNoNeNoR RN

2500 mm
100 mm
l .
0 mm

20 kN/m™3

3 N/mm"™3

.78
176 kN/m
193 kN/m
L1

4 AT 21

Comp. zone at hinge 2 71 mm Factor on pass. press.
Hinges

1 AT 1 2 AT 7 : 3 AT 14

Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load -Pass Press

1 -5.4 -14.9 0 0 0
2 -5.5 -13.6 8.6 0 0]
3 -5.6 -12.9 7.3 -2.1 .8
4 -5.8 -12.6 5.6 -21.2 6
5 -5.9 -11.7 3.7 -63.4 12.6
6 -5.8 -9.8 2.1 ~-86.5 11.9
7 -5.7 -7.9 1.2 -55.7 5.6
8 -5.7 -6.5 .7 ~10.5 .7

9 -5.7 ~-5.6 .3 0 0
10 -5.7 -5.1 .1 0 0
11 -5.7 -5.1 -.1 0 0
12 -5.7 -5.6 -.3 0 0
13 -5.7 -6.5 -.7 0 0
14 -5.7 ~-7.9 -1.2 0 0
15 -5.8 -9.8 -2.1 0 0
16 -5.9 -11.7 -3.7 0 0
17 -5.8 -12.6 -5.6 0 0
18 -5.6 -12.9 -7.3 0 0
19 -5.5 -13.6 -8.6 0 0
20 -5.4 -14.9 0 0 0
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H Left 138 XN Single Axle: 9t at 1500 H Right 17& XN

vV Left 360 k¥ Vv Right 2193 kKW

Actuzl ring depth 540 mnm Regquired ring depth at crown 689 =m Geometric F.0.S 78
Passive pressure factor soil by

nasonry 20 kN/m~3 F1ll 18 XN/m~3 Surtacing 20 x¥/m~3

PHI 25 deg Haterial strength 3 N/aom~2
C:\DOCUMENT\Blunt_B.3




3
4

i
.

Segment Stone

Blunts

Span

Depth of fi11

Ring depth

Position of backing

Fill density
Surfacing density

Phi for fil)

Load
Required ring depth
H Left

V Left

Comp. zone at hinge 2

Hinges
1 AT 1

1 -5.4 -14.9
2 -5.5 -13.6
3 -5.6 -12.9
4 -5.8 -12.6
5 -5.9 ~11.7
6 -5.8 ~9.8
7 -5.7 -7.9
8 -5.7 -6.5
9 -5.7 -5.6
10 -5.7 -5.1
11 -5.7 -5.1
12 -5.7 -5.6
13 -5.7 -6.5
14 -5.7 -7.9
15 -5.8 -9.8
16 -5.9 -11.7
17 -5.8 -12.6
18 -5.6 -12.9
19 -5.5 ~13.6
20 -5.4 -14.9

Vertical

7950 mm Rise

490 mm . Depth of surfacing
540 mm Ring depth Ffactor

1 Depth of mortar loss

18 kN/m"3 Masonry density
20 kN/m"3

35 deg Masonry strength

Single axle:7t at 2000

594 mm Geometric F.0.g
144 kN/m  H Right

305 kN/m V Right

64 mm Factor on bass. press.

2 AT 8 3 AT 15

2500 mm
100 mm
1

0 mm

20 kN/m”

3 N/mm”3

.91 ~
164 kN/m
193 kN/m
.1

4 AT 21

Horizontal Vertical Horizontal Additional
Weight Dead Load Deadloag Live Load Live Load

0 0 0
8.6 0 0
7.3 0 0
5.6 0 0
3.7 -10.9 2.2
2.1 -54 7.4
1.2 -75.1 7.5
.7 -40.2 2.8
.3 -3 .1
.1 0 0
-.1 0 0
-.3 0 0
-.7 0 0
-1.2 0 0
-2.1 0 0
-3.7 0 0
-5.6 0 0
-7.3 0 0
-8.6 0 0
0 0 0

WS ATKINS, WELLRROOK COUR

o 2N
URT, GIRTON, CAMBS. CB3 ONA
, Gl

.

0
0

0
0
0
0]
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Pass Pressg



s

H Left 143 XN Single Axle.7t at Z000
v Left 304 kN

H Right 163 XN
v Right 393 k¥

Actual ring depth 540 mm Required ring depth a3t cCcrow¥n SE4 =T Gecnmetrric F. 0.5 91

Pessive pressure factor soil 1

Hasonry 20 kN/m"~3 Fill 18 kN/wz"3

PHI 35 deg Naterial strength 3 K/ze"2
C:\DOCUNMENT\Blunt_C 4

Surfacing 20

kN/m~3




Blunt5
a5 Span 7950 mm Rise 2500 mm
T Depth of fill 490 mm Depth of surfacing 100 mm
T Ring depth 540 mm Ring depth factor 1
a1 Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m”3 Masonry density 20 kN/m"3
e Surfacing density 20 kN/m"3
Phi for fill 35 deg Masonry strength 3 N/mm™3
‘?j Load Single Axle:5.5t at 2000
Bt Required ring depth 518 mm Geometric F.0.8 1.04 v~
. H Left 128 kN/m H Right 144 kN/m
T V Left 274 kN/m  V Right 185 kN/m
A Comp. zone at hinge 2 58 mm Factor on pass. press. LA
A Hinges
5 1 AT 1 2 AT 8 3 AT 15 4 AT 21

%! Segment Stone Vertical Horizontal Vertical Horizontal Additional
v Weight Dead Load Deadload Live Load Live Load Pass Press

) 1 -5.4 ~14.9 0 0 6 0
’iﬂ 2 -5.5 -13.6 8.6 0 0 0
A 3 -5.6 -12.9 7.3 0 0 0
4 5.8 ~12.6 5.6 0 0 0
1 5 -5.9 ~11.7 3.7 -8.6 1.7 0
! 6 5.8 9.8 2.1 42.8 5.9 0
7 5.7 -7.9 1.2 -59.6 6 0
- 8 -5.7 -6.5 .7 ~31.8 2.2 0
%' 9 5.7 5.6 .3 -2.4 1 0
EE 10 5.7 -5.1 1 0 0 0
11 5.7 -5.1 -1 0 0 0
7 12 -5.7 -5.6 - .3 0 0 0
4 13 -5.7 -6.5 -.7 0 0 0
14 -5.7 ~7.9 ~1.2 0 0 0
15 5.8 -9.8 -2.1 0 0 0
16 5.9 ~11.7 ~3.7 0 0 0
17 5.8 ~12.6 5.6 0 0 0
18 -5.6 -12.9 ~7.3 0 0 0
19 5.5 ~13.6 -8.6 0 0 0
20 -5.4 ~14.9 0 0 0 0

e




L

H Left 128 XN

V Left 274 kK

Actual ring depthk 540 o=z

Passive pressure factor

YMesonry 20 kN/m~3

PHI 35 deg

<

\DOCUHENTNBlunt_D. 4

Required

z0il

1

Single Axle:5.5t at 2000

H Right 144 kW
v Right 185

ring depth at crovn 5318 mm Geonmetric F.O0.S 1.04

Fill 18 k¥/m"3

Harerial strength 3 N/mm~2

Surfecing

z0

kW

XR/m"3




]
1 Blunt5
. Span 7950 mm Rise ‘ 2500 mm
' Depth of fill 490 mm Depth of surfacing 100 mm
: Ring depth 540 mm Ring depth factor 1
& Position of backing 1 Depth of mortar loss 0 mm
Fill density _ 18 kN/m"3 Masonry density 20 kN/m"3
T Surfacing density 20 kN/m"3
Phi for fill 35 deg Masonry strength 3 N/mm”3
.g Load Single Axle:2t at 4500
H Required ring depth 300 mm Geometric F.0.S 1.8
. H Left 113 kN/m H Right 112 kN/m
! V Left 180 kN/m V Right 192 kN/m
' Comp. zone at hinge 2 48 mm Factor on pass. press. .1
o Hinges
| 1 AT 1 2 AT 6 3 AT 12 4 AT 17
~H Segment Stone Vertical Horizontal Vertical Horizontal Additional
A Weight Dead Load Deadload Live Load Live Load Pass Press
) 1 -5.4 -14.9 0 0 0 0
N 2 -5.5 -13.6 8.6 0 0 0
A 3 -5.6 -12.9 7.3 0 0 0
4 -5.8 -12.6 5.6 0 0 0
5 -5.9 -11.7 3.7 0 0 0
6 -5.8 -9.8 2.1 0 0 0
7 -5.7 -7.9 1.2 0 0 0
g - 8 -5.7 -6.5 .7 0 0 0]
g} 9 -5.7 ~-5.6 .3 0 0 0
e 10 ~5.7 -5.1 1 -4 .2 1 0
11 -5.7 -5.1 -.1 -26.4 -.3 0
12 -5.7 -5.6 -.3 -24.5 -1 0
13 -5.7 -6.5 -.7 -3.1 -.2 0
14 -5.7 -7.9 -1.2 0 0 0
15 -5.8 -9.8 -2.1 0 0 0
16 -5.9 -11.7 -3.7 0 0 0
17 -5.8 -12.6 ~-5.6 0 0 0
18 -5.6 ~-12.9 -7.3 0 0 0
! 19  -5.5  -13.6 -8.6 0 0 0
=3 20 -5.4 -14.9 0 0 0 0




u

H Left 113 k¥ Single Axle:2t at 4500 H
¥V Left 1BO kN

Right 111 XN
v Right 192 kH

Actual ring depth $40 om Required ring depth at crovn 300 nm Geemetric F.0.$ 1.8

F <
Passive pressure factor soll .1

Masonzry 20 kN/m~3 Fill 18 XR/m"3 surtscing 20 kN/m"~3

H PHI 35 deg Material strength 3 N/mm~2
C:\DOCUNENT\Blunt_E.9
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1
R

i LIVE LOAD
. -! Lane width = 2.5 m
}1 Condition Factor = 1.5
| 1%
-E Conver- fFactored Factored Condition
T3 .- C&U Loading |Aaxle |sion Junfactored]|toad jtoad = [factored |
"] pescription [Weight  |factor |Load | x1.5 | x1.1x1.5|Load , . | ;
| i --------------------- e - oo oo oo oo 1 |
e NO LIFT OFF | | | | I | | 1
1 single axte 10.5 ¢ | 10,5 | 1.8 ] 74 | 11 | 122 | 183 | ]
l I | l | l l i
Tuin axle bogie 16.3 t] 8.15 1 1.8 ] 58 | 86 | 95 | 142 | }
1.02 m spread | 8.15 | 1.0 | 32 | 48 | S3 | 79 | 1
l l l b I I ;
Tuin axle bogie 20.3 t] 10.15 | 1.8 | 72 | 107 | 118 | 177 | i
1.85 m spread | 10.15 |t 40 | 60 | 66 | 98 |
N | | | | | | ;
Triple axle bogie 18 't| 6 1.0 | 26 | 35 |} 39 | 58 | ;
1.40 m spread | | 1.8 ] 42 | 64 | 70 | 105 | .
i 6 | 1.0 [ 24 f 35 39} 58 l |
| l l l | | l
Triple axle bogie 22.5] 7.s | 1.0} 29 | 44| 49 | 73|
2.70 m spread i 7.5 ] 1.8} S3 | 79 | 87 | 131 :
| 7.5 1 1.0 | 29 | o | A 73 ;
Conver- Factored Ffactored Condition
EC Loading jaxle . |sion |unfactored|Load |Load |Factored |
Description |Weight |factor |Load | x1.5 | x1.1x1.5]Load |
""""""""""""" [ e e e e
KO LIFT OFF | | | | | | |
Single axle 11.5 t l 11.5 | 1.8 l 81 t 122 l 134 l 201 t
l | | l | | |
Twin axle bogie 16 t | | 1.8 56 | 85 | 93 | 140 |
1.0 m spread [ | 1.0 | 31 L7 | 52 | 78 |
| | | | | ] |
Twin axle bogie 18 1 | Q l 1.8 [ 64 | 95 ] 105 l 157 l B
1.3 m spread | 9] 1.0 | 35 | 53 | 58 87 |
4 E | | | | | i | e Ayl loel B S D
Twin axle bogie 20 t | 0] 1.8 ] 71| 106 | 116 | 175 | te oaeoar AL e ot
e 1.80 m spread [ 0] 1.0 ] 39 | 59 | 65 | 97 | Y - . p
Rk I | | | l | | Lroe B e, O e ,,é///"‘"'uw"
JE Triple axle bogie 24t | 8] 1.0 31 | 47 | 52 | G P A AN PR Y
= .60 m spread | 8] 1.8] 56 | 85 | 93 | 140 |, Ol @c,(_;," i a1,
| 8| 1.0 31 47 | 52 | 78 | et fe crlon oot il
< h e e S Laera
E RESTRICTED ASSESSMENT Conver- Factored factored Condition CoLd - ;/f,,”.
'T( LIVE LOADINGS [axtle |sion  |Unfactored|Load |toad {/}A‘actored | B2t
) |Weight |factor |Load | x1.5 /l x1.1x1.5]Load ot B8 /'/ N
E ---------------- [-oommees oo oo {=oemmee {romomees [-romeeeee { N
NO LIFT oOFF | P S 1 | | I /
“ i Single axte 10.5 ¢ [ .S} 18| . T4 11 122 | | A7e76 et il
4 | o | | | e ,
. 720N 3G y
Single axle 9 ¢ { 9l 1.8] 64 | 95 | 105 | { 2 (’ AN
ke AP A o
| o | | l | - ,
B Single axle 7 ¢ | 71 1.8 | 9 | 74 81 | | L zh ; -
i A
| | | | | I 1 | /S PERITaN
op Simleaxless e | 55| 1.8 | 39 | 58 | 66 | | 14586
e | L | L |
o § Single axle 2 ¢ ‘ 2 1.8 | 14 | 21 | 23 | | 56 36 i
§[~°g go
) £
BTN / / / F e f o D \
E U Qron “or UX L8 N dHE e )
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" Blunt

Span " ' 7850 mm//

Rise 2450 mm”
Depth of fill 380 mm Depth of surfacing 100 mm 7
Ring depth : 650 mm Ring depth factor 1.23.~
Position of backing 1 Depth of mortar loss 0 mm

}} Fill density - 18 kN/m"3 Masonry density 20.3 kN/m

n Surfacing density 22 kN/m"3
nE
A Phi for fill - 35 deg Masonry strength 3 N/mm"3
1 Load ' Single Axle:10.5t at 5000
8 Required ring depth 721 mm Geometric F.O.S8 .9

H Left 262 kN/m H Right 253 kN/m
7 V Left 253 kN/m  V Right 359 kN/m
‘[{ Comp. zone at hinge 2 97 mm Factor on pass. press. .1
- Hinges
'& 1 AT 1 2 AT 6 3 AT 13 4 AT 17
13 Segment Stone Vertical Horizontal Vertical Horizontal Additional
;;4 Weight Dead Load Deadload Live Load Live Load Pass Press

1 -8.1 -14.9 0 0 0 6]

2 -8 -13.3 8.2 0 0 0

3 -7.9 -12.3 6.9 0 0 0

4 -8.1 -11.8 5.4 0 0 0

5 -8.1 ~10.8 3.3 0 0 0

6 -7.8 -8.5 1.6 0 0 0

7 -7.4 -6.4 8 0 0 0

8 -7.2 -5 .3 0 0 0

S -7 -4 .3 .1 0 0 0

10 ~-6.9 -3.9 0 0 0 0

11 =6.9 -3.9 0 -20.3 -.1 0

12 -7 -4 .3 -.1 -136.5 -2.7 0

13 -7.2 -5 -.3 -113.2 -4.9 0

14 -7.4 -6.4 -.8 -6.7 -.5 0

15 -7.8 -8.5 ~-1.6 0 0 0

16 -8.1 -10.8 -3.3 0 0 0

17 -8.1 -11.8 -5.4 0 0 0

18 -7.9 -12.3 -6.9 0 0 0

19 -8 -13.3 -8.2 0 0 0

20 -8.1 -14.9 0 0 0 0




[R—

76.

H
v

Left 261 k¥
Left 253 kW

Actual ring depth 650 om

Psssive presszure factor
Hasonry 20.3 XN/m"3
PHI 35 deg

c

\DOCUHENT\Glunt_4. 10

Required

soil

Single Axle

1

10 5t at 5000

F111 18 kR/m”"3

Naterial

strength 3

ring depth at c¢rovn 720 um

N/nm~2

R Rigbt 253 kN
vV Right 358 kN

Geometric F.O 5 <t>

Surfacing 22 kN/m~3




f1i Span 7950 mm Rise 2450 mm

Blunt
Depth of fill 380 mm Depth of surfacing 100 -mm
Ring depth 650 mm Ring depth factor 1.23
f}ﬁ Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m~3 Masonry density 20.3 kN/m
Surfacing density 22 kN/m"™3
. Phi for f£ill 35 deg Masonry strength 3 N/mm”™3
‘Jé Load Single Axle:9t at 4500
Required ring depth 683 mm Geometric F.O.S .95
N H Left 264 kN/m H Right 261 kN/m
] V Left 262 kN/m V Right 312 kN/m
Comp. zone at hinge 2 97 mm Factor on pass. press. .1
?lj Hinges
/ 1 AT 1 2 AT 6 3 AT 12 4 AT 16
e Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
N 1 -8.1 -14.9 0 0 0 0
Al 2 -8 -13.3 8.2 0 0 0
3 -7.9 -12.3 6.9 0 0 0]
4 -8.1 -11.8 5.4 0 0 0
5 -8.1 -10.8 3.3 0 0 0
6 -7.8 -8.5 1.6 0 0 0
7 -7.4 -6.4 .8 0 0 0
3 8 -7.2 -5 .3 0 0 0
A 9 -7 -4.3 .1 0 0 0
10 -6.9 -3.9 -12.4 1 0
11 -6.9 -3.9 0 ~-110 -.4 0
12 =7 -4 .3 -.1 ~-107.8 -2.1 0
13 -7.2 -5 -.3 -9.2 -.4 0
14 -7.4 -6.4 -.8 0 0 0
15 -7.8 -8.5 -1.6 0 0 0
16 -8.1 -10.8 -3.3 0 0 0
17 ~8.1 -11.8 -5.4 0 0 0
18 -7.9 -12.3 -6.9 0 0 0
19 -8 -13.3 -8.2 0 0 0
20 ~-8.1 -14.9: 0 0 0 0




oy

H Leftr 263 XN Single Axle:9t at 4500 B Right 260 XN
Vv Left 262 kN v Right 312 %N

Actuel ring depth 650 mm Required ring depth st crovn 682 mm Geopetric F. 0

Passlve pressure factor soil 1
Mssonry 20.3 kN/n~3 Fill 18 kN/m"3 Surfscing 22 kN/n~3

PHI 3% deg Material strength 3 N/pm~2
C . \DOCUHMENT\Blunt_B.9
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Blunt
Span 7950 mm Rise 2450 mm
Depth of f£ill 380 mm Depth of surfacing 100 mm
Ring depth _ 650 mm Ring depth factor 1.23
'iW Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m”3 Masonry density 20.3 kN/m
= Surfacing density 22 kN/m"3
. Phi for fill 35 deg Masonry strength 3 N/mm”3
i
L Load Single Axle:7t at 4500
Required ring depth 618 mm Geometric F.O0.S 1.05
T H Left 221 kN/m H Right 219 kN/m
; V Left 240 kN/m V Right 278 kN/m
Comp. zone at hinge 2 83 mm Factor on pass. press. .1
a Hinges
.y 1 AT 1 2 AT 6 3 AT 12 4 AT 16
1y
~£§ Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
g 1 -8.1 ~-14 .9 0 0 0 0
) 2 -8 -13.3 8.2 0 0 0
3 -7.9 -12.3 6.9 0 0 0
. 4 -8.1 -11.8 5.4 0 0 0
el 5 -8.1 ~10.8 3.3 0 0 0
= 6 -7.8 -8.5 1.6 0 0 0
' 7 -7.4 6.4 .8 0 0 0
q 8 -7.2 -5 .3 0 0 0
4 9 -7 -4.3 1 0 0 0
10 -6.9 -3.9 -9.5 0 0
11 -6.9 -3.9 0 -84.2 -.3 0
12 -7 -4 .3 -.1 -82.5 -1.6 0
13 -7.2 -5 -.3 -7 -.3 0
14 -7.4 -6.4 -.8 0 0 0
15 -7.8 -8.5 -1.6 0 0 0
16 -8.1 -10.8 -3.3 0 0 0
17 -8.1 -11.8 -5.4 0 0 0
18 -7.9 -12.3 -6.9 0 0 0
19 -8 -13.3 -8.2 0 0 0
20 -8.1 -14.9 0 0 0 0
1
o 4
I‘
§ (1ot s/
| : /,to iy /- ) ‘é:
3 N T AR
) o
o A4
3 i . u"_"'.‘:&-. L
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1
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)

H Left 221 XN Single Axle:7t at 4500 H Right 218 X¥N
V Left 240 kRN vV Right 278 k¥

. —
Actusl ring depth 650 mm Required ring depth st crown 618 mam Geometric F 0.5 {.05_)
Passive pressure factor soil .1 -
Hasonry 20.3 XkN/n~3 Fill 18 XN/m~3 Surfscing 22 kN/m-~3
PHI 35 deg Haterial strength 3 N/nop"2

C:A\DOCUHENTABlunt_C. 9




Blunt
Span 7950 mm Rise 2450 mm
Depth of fill 380 mm Depth of surfacing 100 mm
- Ring @epth . 650 mm Ring depth factor 1.23
A Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"™3 Masonry density 20.3 kN/m
3 Surfacing density 22 kN/m"3
rz\ Phi for f£ill 35 deg Masonry strength 3 N/mm”™3
F :
+ Load Single Axle:5.5t at 4500
N Required ring depth 565 mm Geometric F.O0.S 1.15
i H Left 192 kN/m H Right 190 kN/m
}QE V Left 225 kN/m  V Right 256 kN/m
Comp. zone at hinge 2 73 wmm Factor on pass. press. 1
5 Hinges
1 AT 1 2 AT 6 3 AT 12 4 AT 16
et Segment Stone Vertical Horizontal Vertical Horizontal Additional
' Weight Dead Load Deadload Live Load Live Load Pass Press
a 1 -8.1 -14.9 0 0 0 0
K 2 -8 -13.3 8.2 0 0 0
3 -7.9 -12.3 6.9 0 0 0
4 -8.1 -11.8 5.4 0 0 0
5 -8.1 -10.8 3.3 0 0 0
6 -7.8 -8.5 1.6 0 0 0
7 -7.4 -6.4 .8 0 0 0
8 -7.2 -5 .3 0 0 0
9 -7 -4 .3 .1 0 0 0
10 -6.9 -3.9 0 ~-7.5 0 0
11 -6.9 -3.9 0 -66.7 -.3 0
12 -7 -4.3 -.1 -65.4 -1.3 0
13 -7.2 -5 -.3 -5.6 -.2 0
0y 14 ~-7.4 -6.4 -.8 0 0 0
1 15 7.8 -8.5 -1.6 0 0 0
. 16 -8.1 -10.8 -3.3 0 0 0
17 -8.1 -11.8 -5.4 0 0 0
18 -7.9 -12.3 -6.9 0 0 0
19 -8 -13.3 -8.2 0 0 0
20 -8.1 -14.9 0 0 0 0

e

i
i
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H Left 191 kN Single Axle 5 5t at 45CO0 H Right 190 XN
Vv Leftr 225 xR vV Right 255 X%

Actual ring depth 650 mm Required ring depth at crown S64 mm Geometric F.O.S 1.185

Passive pressure factor soil 1

Hasonry 20.3 kN/n"3 F1ll 18 XN/m~3 Surfacing 22 kK/m~3
PHI 35 deg Hster1al strength 3 N/an~2

C:\DOCUHENT\Blunt_D.9




« Blunt
} Span 7950 mm ~ Rise 2450 mm
Depth of fill 380 mm Depth of surfacing 100 mm
- Ring depth 650 mm Ring depth factor 1.23
KWf Position of backing 1 Depth of mortar loss 0 mm
Fill density 18 kN/m"3 Masonry density 20.3 kN/m
1 Surfacing density 22 kN/m"3
}3 Phi for fill 35 deg Masonry strength 3 N/mm”3
i Load Single Axle:2t at 4500
. Required ring depth 389 mm Geometric F.O0.S 1.67
1 H Left 123 kN/m H Right 122 kN/m
; V Left 191 kN/m  V Right ' 203 kN/m
Comp. zone at hinge 2 50 mm Factor on pass. press. .1
e "Hinges
| 1 AT 1 2 AT 6 3 AT 12 4 AT 16
i
i) Segment Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
‘j} 1 -8.1 -14.9 0 0 0 0
o 2 -8 ~-13.3 8.2 0 0 0
3 -7.9 -12.3 6.9 0 0 0
} 4 -8.1 ~-11.8 5.4 0 0 0
: 5 -8.1 -10.8 3.3 0 0 0]
6 ~-7.8 -8.5 1.6 0 0 0 ‘
- 7 -7.4 -6.4 .8 0 0 0
fﬁ; 8 -7.2 -5 .3 0 0 0
vt 9 -7 -4.3 L1 0 0 0
10 -6.9 -3.9 0 -3 0 0
11 -6.9 -3.9 0 -26.8 -.1 0
12 -7 -4 .3 -.1 -26.3 -.5 0
13 -7.2 -5 -.3 -2.2 -.1 0
14 -7.4 -6.4 -.8 0 0 0
15 -7.8 -8.5 -1.6 0 0 0
16 -8.1 ~10.8 ~3.3 0] 0 0
- 17 -8.1 -11.8 -5.4 0 0 0
5 18 -7.9 -12.3 -6.9 0 0 0
i 19 -8 -13.3 -8.2 0 0 0
20 -8.1 -14.9 0 0 0 0

i




SR
S |

H Left 123 kN Single Axle. 2t at 4500 H Righbt 122 XW
Left 190 kN VvV Right 202 kXN

PR
<

Actual ring depth 650 no Required ring depth at crowvn 3688 um Geometzric F.0.5 1.67

Passive pressure factor so1ll 1

Hasonxry 2D.3 XFs/un"3 Fi1ll 18 kN/m~3 Surfacing 22 kR/u-3
PHI 35 deg Heterial strength 3 Y/mm~2

C:\DOCUNENT\Blunt_E. 9
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British Railways Board Group Standard
FORM °‘AA’ (BRIDGES) ; ' - GC/TP0356
Cambridgeshire County Council -

Assessment of Highway Structures, Package 25 (County)

APPROVAL IN PRINCIPAL FOR ASSESSMENT Date: February 1996
STRUCTURE/LINE NAME: BLUNTISHAM RAILWAY BRIDGE/DISUSED
" ELR/STRUCTURE NO: CCC BRIDGE NO 365743

BRIEF DESCRIPTION OF EXISTING BRIDGE:

(a) Span Arrangement: The bridge consists of a single span brick arch with
a skew angle of 40°. Clear square span = 7.95m,
width = 10.8m. Bridge carries A1123 road over a
disused railway line (tracks removed).

(b) Superstructure Type: Brick arch - crown 650mm thick.
- spring 830mm thick.

(c) Substructure Type: ' Brick abutments (gravity) - 1600mm thick.
Foundations unknown.

(d) Details of any Special Features: _ Brick parapets - 350mm thick.

ASSESSMENT CRITERIA

(a) Loadings and Speed: HA to BD 21/93, HB to BD 37/88
Permitted traffic speed = 40 mph (64 kph)

(b) Codes to be used: See attached Appendix A

(c) Proposed Method of Structural Analysis: MEXE and ARCHIE analyses

(d) Details of any Special Requirements: Parapets to be assessed in accordance with County
Surveyors Society Guidance Note "Assessment and
Design of Unreinforced Masonry Vehicle Parapets”

1995

STRUCTURAL ASSESSMENT ENGINEER’S COMMENTS

1. A Principal Inspection and testing works have been undertaken on this bridge to identify the
condition factors and parameters required to assess the bridge in accordance with current
assessment standards, refer: WS Atkins Principal Inspection Report dated February 1996.

2. A list of authorities consulted is included in Appendix B.

3. A location plan is attached for information.
[ .

BC6272/704/2.Gen ()



British Railways Board Group Standard
FORM °‘AA’ (BRIDGES) GC/TP0356
Cambridgeshire County Council

Assessment of Highway Structures, Package 25 (County)

APPROVAL IN PRINCIPAL FOR ASSESSMENT Date: February 1996

CIVIL ENGINEER’S COMMENTS

BRB WORKS GROUP COMMENTS - IF APPLICABLE

PROPOSED CATEGORY FOR INDEPENDENT CHECK:
SUPERSTRUCTURE Category 11
SUBSTRUCTURE Category II
NAME OF CHECKER SUGGESTED IF CAT 2 OR 3 WS Atkins Consultants
The check will be undertaken by an

independent group of engineers

CATEGORY 2

THE ABOVE ASSESSMENT, WITH AMENDMENTS SHOWN, IS APPROVED IN PRINCIPLE:

SIGNED
TITLE .

DATE

SIGNED .. ...... ... .. ... .....
TITLE .. ... ... .. . ...

DATE ....... ... ... ... .. KR

BC6272/704/2.Gen )



British Railways Board Group Standard
FORM ‘AA/1’ (BRIDGES) GC/TP0356
Cambridgeshire County Council

Assessment of Highway Structures, Package 25 (County)

APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: February 1996

ADDITIONAL INFORMATION REQUIRED FOR BRB OWNED PUBLIC ROAD OVERBRIDGES
ASSESSED AS PART OF BRIDGEGUARD I1I

STRUCTURE/LINE NAME: BLUNTISHAM RAILWAY BRIDGE/DISUSED
ELR/STRUCTURE NO: CCC BRIDGE NO 365743
SCOPE OF ASSESSMENT

The bridge is to be assessed in accordance with current assessment standards in order to ascertain its
live load capacity.

ASSESSMENT CRITERIA

a) Standards and Codes of Practice to be used in assessment: See attached Appendix A

b) Proposed method of structural analysis: MEXE and ARCHIE analyses

c) Planned Highway works/modifications at this site: ~ None

d) Road designation/class and whether classed as a heavy load route: A1123, Primary Road

‘ Not a heavy load route

e) Any other requirement:  No

The above is submitted for acceptance.
Signed
Title :
Date :

n below.

The above is a

*Signed
Title :

DATE

* A team leader or chief officer employed by an Agent Authority may sign "for and on behalf of
Cambridgeshire County Council" where authorised to do so.

BC6272/704/2.Gen (3)



British Railways Board , Group Standard
FORM ‘AA/1’ (BRIDGES) GC/TP0O356
Cambridgeshire County Council

Assessment of Highway Structures, Package 25 (County)

APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: February 1996

APPENDIX A
British Railways Property Board "Approval In Principle and Checking Procedures For Bridges and
Other Structures" GC/TP0356 February 1993

County Surveyors Society Guidance Note "Assessment and Design of Unreinforced Masonry Vehicle
Parapets" 1995

Highways Agency Standards

BD 37/88 Loads for Highway Bridges

BD 34/90 Technical requirements for the assessment and strengthening programme for highway
structures. Stage | - Older short span bridges and retaining structures

BD 21/93 The assessment of highway bridges and structures

BD 52/93 The design of highway bridge parapets

BC6272/704/2.Gen 4)
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British Railways Board

FORM ‘AA/1’ (BRIDGES)

Cambridgeshire County Council

Assessment of Highway Structures, Package 25 (County)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

Group Standard

GC/TP0356

Date: February 1996

LIST OF STATUTORY AUTHORITIES CONSULTED

Authority Consulted

Anglian Water

APPENDIX B

Interests/ Apparatus Reported

None reported.

Cambridge Water Company 3" abandoned main along E side of bridge

Eastern Electricity
National Grid

British Gas

4" PVC main on E side of bridge

1 no. HV overhead line on W side

None reported

180mm main runs to S side

British Telecom Buried cable running along bridge on west side

Mercury

Cambridge Cable
Bell Cablemedia
Energis

National Rivers Authority
Serco

Internal Drainage Boards

Middle Level Commissioners
Welland and Deepings

Warboys, Somersham and Pidley
Nightlayers

Littleport and Downham

North Level

Connington and Holme
Alconbury and Ellington

0Old West

Huntingdonshire District Council
East Cambridgeshire District Council

British Railways Property Board

None reported

None reported
None reported
None reported

None reported

None reported

None reported
None reported
None reported
None reported
None reported
None reported
None reported
None reported
None reported

None reported
None reported

TAA

BC6272/704/2.Gen )
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British Railways Board Group Standard

FORM ‘BA’ (BRIDGES) GC/TP0356
Cambridgeshire County Council

Assessment of Highway Structures, Package 25 (County) Revision 0
CERTIFICATION FOR ASSESSMENT CHECK Date: April 1996

CATEGORY OF CHECK: II

STRUCTURE/LINE NAME: BLUNTISHAM RAILWAY BRIDGE/DISUSED
ELR/STRUCTURE NO: CCC BRIDGE NO: 365743
BRB REF: SIE/2289

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

¢y It has been assessed in accordance with the Approval in Principle (where
appropriate) as recorded on Form AA approved on 15 February 1996.

2) It has been checked for compliance with the following principal British Standards,
Codes of Practice, BR Technical notes and Assessment standards.

BD 37/88 Loads for highway bridges

BD 34/90 Technical requirements for the assessment and strengthening
programme for highway structures. Stage 1 — Older short span bridges
and retaining structures.

BD 21/93 The assessment of highway bridges and structures.
BD 52/93 The design of highway bridge parapets.

CATEGORY II AND III (NOTE: CATEGORY I CHECK MUST ALSO BE SIGNED)

(a ASSESSMENT

3884BC/312/25.GEN : ¢} BC6272/704



British Railways Board Group Standard

FORM ‘BA’ (BRIDGES) GC/TP0356

Cambridgeshire County Council

Assessment of Highway Structures, Package 25 (County) : Revision 0

CERTIFICATION FOR ASSESSMENT CHECK Date: April 1996
() CHECK

3884BC/312/25.GEN ' ) BC6272/704



British Railways Board Group Standard

FORM ‘BAA’ (BRIDGES) GC/TP0356
Cambridgeshire County Council

Assessment of Highway Structures, Package 25 (County) Revision 0
CERTIFICATION FOR ASSESSMENT CHECK / Date: April 1996

NOTIFICATION OF ASSESSMENT CHECK

STRUCTURE NAME / ROAD NO: BLUNTISHAM RAILWAY BRIDGE / A1123
LINE NAME: DISUSED RAILWAY
ELR CODE / STRUCTURE NO: CCC BRIDGE NO: 365743

' BRB REF: SIE/2289

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

STATEMENT OF CAPACITY

Critical membet/s: None

RECOMMENDED LOADING RESTRICTIONS

DESCRIPTION OF STRUCTURAL DEFICIENCIES AND RECOMMENDED
STRENGTHENING

North-west wingwall fails qualitative assessment. Strengthening/repair options should be
investigated.

3884BC/312/26.GEN (D BC6272/704





