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rplanatory Notes on Completion of Inspection Report Form

averity:

. No significant defect.

. Minor defects of a non-urgent nature.

Defects which should be included for attention within the next annual maintenance programine.

Severe defects where urgent Client action is recommended for the protection of persons and property.

xtent:
.- No significant defect.
Slight, not more than 5% of length or area affected.

'« Moderate, 5% - 20% affected.

)- Extensive, more than 20% affected.

ioxes for all applicable elements are to be compieted, Le. Extent A Severity 1 represents a 'nil’ report.
3oxes for non-applicable elements are to be dashed to indicate consideration.

s typical form is ﬁﬁown mrerleaf |

he comments section is to be used to list remedial works and estimated costs. The rear of the form or &n
xtra sheet may be used for continuations.

3 F .l




3RIDGE INSPECTION REPORT
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BRIDGE NO .

&7

DEPARTMENT OF HIGHWAYS AND ENGINEERING
BRIDGE NAME .. BILL fOTASE

ooooo

FBRIDGE SAST 2. 3 BEIC 3A. SPANS ... GINGLE. 745 SOUALE
FINSPEGTION .23/ 7/ 97

2
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SEVERITY
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CUMBRIA COUNTY COUNCIIL - DESIGN SERVICES PAGE No. ....3.....

BD 21/97 LOAD ASSESSMENT REPORT — RESULTS SUMMARY SHEET OF ...%3.. PAGES

FOR:  U3129 HILL COTTAGE RAILWAY BRIDGE REVNo. 0

DATE: Oct 1999

The assessment was carried out in accordance with the standards stated in the Approval in Principle Form AA
signed by the Client on 8 January 1998.

. The results of the assessment are as follows:

Hill Cottage Railway Bridge has been assessed in accordance with BD 21/97 and BA16/97 using simple
distribution methods for the cast iron beams and the modified MEXE method of assessment for the jack

arches.

Element CASES Remarks

1 2 3 4

Gross/enhanced Gross Nett/enhanced Nett
Inner beams Group 1FE 7.5 tonnes Group 1FE 7.5 tonnes Stress in bottom

flange critical.
Edge beams 7.5tonnes 7.5 tonnes 3 tonnes 3 tonnes Stress in bottom
(Vertical Accidental Accidental Accidental Accidental flange critical.
Loading) Vehicle Vehicle Vehicle Vehicle
Edge beams Assessment capacity Remarks
Horizontal stability 3.0 tonnes Accidental Replacement of 3 No.
Govemned by 3 No. Vehicle 19mm dia tie-rods by
19mm dia wrought iron 25mm dia of similar
tie-rods. material would give
assessment capacity of
" 7.5t Accidental Vehicle.

Jack arch The capacity of the jack arches is 40 tonnes GVW —thisisnota_

governing factor in the Bridge Assessment Capacity.
The weight restriction on the bridge is 3 tonnes gross vehicle weight.

The foundations, abutments, spandrel walls, wing walls, and parapets have all been assessed by visual
inspection only, and have been found to be adequate for the current imposed loads.
The parapets do not comply to BD 52/93.

). Recommendations to increase the assessed capacity are as follows:

(1) Further increase in capacity is possible by use of carbon fibre plate bonding to the bottom flange of all
girders. Additional tie-rods would be required to provide adequate stability of the edge girders.

FQAFORMS/BRASS/CCC/REPORT/Struct 4 (0) form
aatus: Issued for Use Form Rev 0 (1/98)
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CERTIFICATE OF ASSESSMENT AND CHECKING
FORM BA & BAA

FORMS/BRASS/CCC/REPORT/Struct 16 (0) form
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3= British Railways Board

FORM ‘AA’ (BRIDGES) | GC/TP0356

._ ) cordo 4

. : .. lssue:1

Revision: A

APPROVAL IN PRINCIPLE FOR ASSESSMENT | Date: FEB 93

STRUCTURE/LINE NAME .H.'!—.L.—...C'?."?rﬁﬁ'é....gf-. MBT .. 7

5 RSTRUCTURENO. ... L B7 e -.

BRIEF DESCRIPTION OF EXISTING BRIDGE:
(@) Span ATIGENE SauAr=C SPAM (APPEo SPAS 7450, APPRer winTH74e
(b) Superstructure Type '
werstuctire Type | m=Ams pr APpRof | ATe erS Wi
PAIMSVEECSE SPANNING BRAck T ACIKE ArOHES AP e BAES.
(c¢) Substructure Type
i mass MASIIBY ABITMEST

(d) Details of any Special Features |
| INTECMEDIATE Amp EPOE BEAMS fee or DIFFERETT S=eT160,
| .
(a) loadings and Speed
- A~
(b) Codes tobe used

SEE UST J7v ﬂ'pffk)'D/)( 5

‘c} Proposed Methad of Structural Analysis  _ ) -
. BEAMS F-7% BE=Anl SIE(P ¢ mPLE ANBLY SIS Jacx ﬁ-g?as Ey Mep /re0

TEz maror (NOTE - EfNCrpocation Form SPAR :
() Details of any Special Requirements CCATION £ )

<

wrz Aepenpix A ATTPCED e Mei HYSE o~ Shoc deres, dosaunts
LanEend E=sprmoT kb P Eogz Baim 1S ASumBe 1 2 i

ﬁ; = TE Eios wWhSge THESE [we [fmwve i Have A SEerrcs el oF
g ez Cecanze  ar Aree MiSSe THEy SR Bz @ﬁcﬁcﬁp snp B
R INT =P CE R J:Y‘ﬁLi: 15 J'f!Nﬁ-L‘/S'JI' @EMNT . SPECIpC dﬁﬁ:ﬁ FN'aDZ'-'
R 3T TAESS 0P iy Heorzersipn.  deFezeriem o2 CPACEING  in [HE

Epers  jElm




-3 British Aailways Board >
FORM ‘AA’ (ERIDGES) o Qv
- GCI'I'POSS_ 56

APPROVAL IN PRINCIPLE FOR ASSESSMENT

CIVIL ENGINEER'S COMMENTS

PROPOSED CATEGORY FOR INDEPENDENT CHECK:

suPERSTRUCTURE ... SBT... % ...
SUBSTRUCTURE .Y!SUAL . FRe . CUEEEnT.. Loaomi <

NAME OF CHECKER SUGGESTED IF CAT20R 3

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

----------------------------------

CATEGORY 2 AND 3

------------------
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Group Standard

== British Railways Board
FORM ‘AA/1’ (BRIDGES) | ‘
_ - _ _ | 4

APPROVAL IN PRINCIPLE FOR ASSESSMENT

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

STRUCTURE/LINE NAME Hie Corraess. .. :‘?797{ M B

ELR/STRUCTURENO. ....CKEL .87 e e

SCOPE OF ASSESSMENT. ' | | _
LEEST  LeADi G, SimeLe STRIP ﬁn/u ysi§ <

DECE INSPETlor rfort QU
BE=amS ¢ Nuvirwew MEHE Fez SAEc Agcr

EFempimp BC_oF _SEUTURE . -
: o INSPECTIers Fer Cueeens laposst

S tg GIVE CRLLEUATO Cﬁr"ﬁq‘ty

- ASSESSMENT CRITERIA

SandardsandCodesofPracticetobeusedinassassmam
sz= usy N Arreuory B
b) Proposed method of structural analysis
) - Bepms By Bfee STEWY ESTMPLE Arncy sty Tace fecies By DoiF1ew
MBS METHoP (NTE - ETRACI AT fn Spae) o
Planned Highway works/modifications at this site
18 s win B FlaiBao.
Road designatior/ciass and whether classed as a heavy ioad route
U2 Mo A HEAUY bro Gos,

@) Any cther requirement

,a)

c)

d)

The above is agreed subject to the amendments and comments shown below.

*SIGNED .
e | Jhader pogTEC L
DATE ....... g [ ! (?5 .................

*A teamn leader or chief officer empioyed by an Agent Authority may sign “for and on

behaif of* ¥4 T, er, TR




BRPB ASSESSMENTS
APPENDIX A

. The use of

angie of skew 0° up to 20°.

1

FACTORS

BARREL FAC;TOR Fb as table 3/1 except that:-
I..argccoursedsandstone-Goodqmlityworkmﬂship

Uncoursed masonry (sandstane, limestone, slate) and non-engineering brickwork.
FILL FACTOR Ff as wable 3/2. If no setlement or tracking of surfacing. -

JOINT FACTOR Fj

Fw, Fmo, Fd as tables 3/3, 3/4, 3/5 respectively. -

CONDITION FACTOR Fe¢

. BASIC FACTOR TAKEN AS

deduct if verge less than approx 0.75m thus allowing wheel load pear edge.

Further deductions where appropriate (eg flaking or exfoliating masonry, isolated area of
open joints).

DIMENSIONS

SPAN. Use skew span for L.
BARREL AND DEPTH OF COVER. In the absence of definite information from BR
ofthedepthoftheedgevonssoirsis

regarding 'd’ the barrel thickness a figure of 2/3
mkcn.andthedepthofﬁllﬁmitedwamaximumofthevoussoudcpth. If the structure
memw.mmrtherinvudgaﬁonisdeemednmm. If fails (but

would pass with d = voussoir thickness) then trial holes would be made over the crown of
the arch to determine the actuat barrel thickness.

CALCULATIONS

The the modified MEXE calculation is mounted on CASIO FX-730P personal computers
which are monitored under the Counry Council s quality assurance scheme.

modiﬁedMEXEmethodforasSusmenIofsinglespmmasonfyuchbﬁdgeswi:h‘

12

1.0

0.7

0.9

0.1
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CUMBRIA COUNTY COUN NSTRUCTION SERVI | APPDBSC1
LOAD ASSESSMENT PROGRAMME FOR STRUCTURES PAGE.....of

DESIGN BASIS STATEMENT - APPENDIX DBSC 1
REYV No.

STANDARD CODE OF PRACTICE AND REEEEECE
DATE:..ccocrsssaree

DOCUMENTS USED FOR &SESSMENT

(Note: Erase references not applicable) _
A. MANDATORY DOCUMENTS Dated
BD 16/82 Design of Composite Bridges - Use of BS 5400 Pt 5:1979 . Nov 1982
Amendment No. 1 ' Dec 1987
BD 24/92  The Design of Concrete Bridges - Use of BS 5400 : Pt 4: 1990 Nov 1992
BD 37/88 Loads for Highway Bridges Aug 1989
BD 2/89 Technical Approval of Highway Structures on Motorways and
. Other Trunk Roads. Part 1 - General Procedures Oct 1989
BS 5400  Steel, Concrete and Composite Bridges
Part 3: 1982 - CP for Design of Steel Bridges (see BD 13/90) 1982
Part 4: 1990 - CP for Design of Concrete Bridges (see BD 24/92) 1990
Part 5: 1979 - CP-for Design of Composite Bridges (see BD16/82) 1979
BD 13/90 The Design of Steel Bridges - Use of BS 5400: Part 3: 1982 Feb 1991
BD 34/90 Technical Requirements for the Assessment and Strengthening ,
Programme for Highway Structures - Stage 1 - Older, Short Span
Bridges and Retaining Structures Sept 1990
BD 44/95 The Assessment of Concrete Highway Bridges and Structures Jan 1995
BD 52/93  The Design of Highway Bridge Parapets- April 1993
BD 48/93 The Assessment and Strengthening of Highway Bridge Supports June 1993
BD 21/97  The Assessment of Highways Bridges and Structures Feb 1997
Amendment No. 1 Aug 1987
BD 63/94 The Inspection of Highway Structures Oct 1994
BD 31/87 Buried Concrete Box Type Structures ‘Jan 1988
B. ADVICE NOTES AND OTHER REFERENCE DOCUMENTS
(Note: Add references as appropriate)
BA 39/93  Assessment of Reinforced Concrete Half Joints April 1993
BA 32/80  Technical Approval of Highway structures on Motorways and
Oct 1989

other Trunk Roads. Part 1 - General Procedures
BA 16/97 The Assessment of Highway Bridges and Structures May 1997

Amendment No. 1 Nov 1997
BA 55/94 The Assessment of Bridge Substructures and Foundations,

Retaining Walls and Buried Structures 1994
Amendment No. 1 Nov 1997
NNMD 34/61/8 Assessment of Buried Concrete Box Structures - HA Letter 29 May 1997
BA 63/94 The Inspection of Highway Structures Oct 1994
BA 44/96 The Use of BD 44/95 - The Assessment of Concrete Highway
Bridges and Structures Nov 1996
BS 8110 Structural Use of Concrete
Part 1: Code of Practice for Design and Construction March 1997
Bridge Inspection Guide (HMSO ISBN 0 11 550638 1) 1984
C. LIST ANY DEPARTURES FROM STANDARDS
(Note: To be fully documented in the Report)
H/IQAFORMS/BRASS/CCC/REPORT/form no. |4
Form Rev 0 (1/98)

Saws: Issued for Use




== Britishr Hailways Boarad Group Standard

FORM ‘BA’ (BRIDGES)
Appendix: 5

Issue: 1
Revision: A
CERTIFICATION FOR ASSESSMENT CHECK Date: FEB 93
STRUCTURE/LINE NAME . H.'.‘-.’-:. CorraGE, ... CATEGORY OFCHECK ..... .. 2 .

ELR/STRUCTURENO. .. .C37[87 ... ....... L

| certify that reasonable professional skill and care have been used inthe assessment of the above

structure with a view to securing that:

(1) It has been assessed in accordance wath f;proval in Principle (where appropnate) as
recorded on Form AA approved on .. 8./ ! 1L78...... (DATE).

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

List any departures from the above, and additional methods or criteria adopted, with reference and
justification for their acceptance (commenting on the resuits if appropriate).

A RY 1
NAME SIGNATURE

(ASSESSOR) shel99  (DATE)
(ASSESSMENT CHECKER) 4 |w|4% (DATE)

PARTNER OF THE FiRM OF CONSULTING
ENGINEEARS TO WHOM ASSESSOR/
CHECKER IS RESPONSIBLE 3 /w1y (DATE)

CATEGORY 2 AND 3 (NOTE: CATEGORY 1 CHECK MUST ALSO BE SIGNED)

(a) ASSESSMENT
NAME SIGNATURE

(ASSESSOR) slic{9s (DATE)

BRB SECTION ENGINEER OR THE PARTNER

IN FIRM OF CONSULTING ENGINEERS TO

WHOM ASSESSOR 1S RESPON lei.e (DATE)
EIRYA RN

(b) CHECK

NAME SIGNATURE '
(ASSESSMENT CHECKER) 1" 9 (DATE)
BRB SECTION ENGINEER OR THE PARTNER IN

FIRM OF CONSULTING ENGINEERS TO WHOM
CHECKER IS RESPONSIBLE 3 }“ [aq (PATE)

.‘_ .................

TWE CERTIFICATE IS ACCEPTED BY




== British Railways Board Group Standard
"~ GCMPO356

FORM ‘BAA’ (BRIDGES) _
Appendix: 6
Issue: 1
Revision: A
Date: FEB 83

CERTIFICATION FOR ASSESSMENT CHECK

NOTIFICATION OF ASSESSMENT CHECK

STRUCTURE NAME/ROAD NO. . RIS YIINFE. [ V.2er,

LINENAME BRIy eI L.

ELR CODE/STRUCTURENQ.  ..=2ilel ..

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

restrictions is as follows:

----------------------

Critical member/'s: = SR LPERL + | \NE TS

RECOMMENDED LOADING RESTRICTIONS

37 few

DESCRIPTION OF STRUCTURAL DEFICIENCIES AND RECOMMENDED STRENGTHENING

Structurat Assessment Engineer

ivii Engineer
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BD 21/97 LOAD ASSESSMENT REPORT :::V " P :GES
0. rone
FOR: U3129 HELL COTTAGE RAILWAY BRIDGE No 87 DATE: Ot 99
. DN AND SURVEY INFORMZ TN (WH N K] PORT) ACTION
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INSPECTION AND SURVEY INFORMATION

AFORMS/BRASS/CCC/REPORT/Struct 16 (0) form
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Form Rev O (1/98)




Y| | CUMBRIA COUNTY COUNCIL - CONSTRUCTION SERVICES

PAGE No. 15

BD 21/97 LOAD ASSESSMENT REPORT OFesPAGES
i REV No. 0
FOR U3129 HILL COTTAGE RAILWAY BRIDGE

(ROUTE) (STRUCTURE) DATE: Aag 1997
{SPECTION AND SURVEY INFORMATION ACTION
ENERAL
ill Cottage Railway Bridge comprises of a 7.48m single span, cast iron beam and brick jack
ch deck supported on stone masonry abutments, carrying the U3129 over a disused raitway
1e 2.75km east of the village of Threlkeld.
)¢ structure can be located at Ordnance Survey Reference NY 349 258.
spection of the structure was carried out on 23 July 1997 using a 7.5m aluminium extension
ider. The weather was warm and sunny on the day of the inspection.
DUNDATIONS (Item No 1)
spection of the bridge did not reveal any undue signs of movement or settlement that would
dicate any inadequacies in the foundations. It can therefore be assumed that the foundations
e sound and that they are adequate to support the present imposed loading.
[VERT/TRACKBED (Item No 2)
1e original railway line and ballast had been recovered and the trackbed returned to
ricuitural use.
BUTMENTS (Item No 5)
1¢ abutments were constructed from random coursed rockfaced sandstone masonry. Both of
aich followed a satisfactory alignment. 5% of the mortar joints to both abutments were open | Repoint open/
inted or cracked randomly over the abutment area, no significant deterioration of the | cracked joints
ndstone elements was noted (See Photo Nos 3 and 4). A 3mm wide vertical crack was present | Repoint cracked
nning the full height of the north abutment (See Photo No $) mainly in the mortar joints. joints monitor for

| further movement

INGITUDINAL CAST IRON BEAMS (Item No 10)
was only possible to inspect the outside face of the edge beams and the underside of the
:ernal beams due to the nature of this type of jack arch construction.
ie paint protection to all the visible faces of the cast iron beams was at the end of its life,
owing surface corrosion to develop which was particularly heavy to the bottom flanges of the | Grit blast
ams, no significant section loss was noted (See Photo No 6). Water staining and leachate | Repaint beams
posits were evident at random to varying extents to the underside of all the beams (See Photo
1 7).
No tie rods were present to each of the end bays, all of which were intact but heavily corroded [ Grit blast
th 2 minimum section of 19mm¢ (See Photo No 8). Repaint ties
/BRASS/BRPB/D1F Page 1 of 1
itus: Issued for Use Rev 1 (5/97)




|| CUMBRIA COUNTY COUNCIL - CONSTRUCTION SERVICES
BD 21/97 LOAD ASSESSMENT REPORT

HILL COTTAGE RAILWAY BRIDGE

FOR U3129
(STRUCTURE)

(ROUTE)

DESICN

PAGE No.
OFiPAGES
REV No. 0
DATE: Aug 1997

ICK JACK ARCHES (Item No 15)

e 5 No common brick jack arches spanming between the main longitudinal beams were all the
ne construction and followed a good uniform profile.

avy leachate staining was evident to the two edge jack arches that were below the soft verge
as of the bridge (See Photo No 6). Apart from the occasional random isolated open or
cked joint the first, second, third and fifth jack arches from the west were satisfactorily
inted. The crown joint on the fourth jack arch from the west was largely unpointed and heavy
chate deposits were emitting from the joint (See Photo No 9).

INGWALLS (Item No 6)

ndom coursed rockfaced sandstone masonry wingwalls were provided to each comer of the
acture.

ndom cracked and open joints were present throughout the S.W. wingwall, in particular in the
ae of influence of the edge beam (See Photo No 10). The coping bed and perp joints were
en or cracked for the majority of the wingwall length. The south end of the wingwall over a
1 length was being displaced by up to 50mm (See Photo No 11) probably due to a
nbination of passive earth pressure and the trees present behind the wall.

e N.W. wingwall followed a good alignment and was satisfactorily pointed apart from the
sasional isolated open or cracked joint. The copings to this wingwall were being displaced by
to 100mm outwards (See Photo No 12).

¢ S.E. wingwall followed a good alignment and was satisfactorily pointed apart from the
casional isolated open or cracked joint. A small tree was becoming established within the
ngwall construction 1.5m from the abutment face, 1.8m above ground level (See Photo No
)

e N.E. wingwall followed a good alignment and was satisfactorily pointed. The copings were

:oming dislodged and vegetation was starting to become established in the joints (See Photo

'14). Cracking up to 4mm wide was evident to the two courses of masonry below the north
1 of the west edge beam and in the mortar joints for two courses below this level (See Photo

-15).

'‘BRASS/BRPB/O1F
tus: Issued for Use

Repoint open joints

Repoint open/
cracked joints.
Rebuild displaced
section of
wingwall

Repoint open/
cracked joints.
Rebed displaced
copings
Repoint open/
cracked joints
Remove tree

Rebed copings
Remove vegetation
Repoint cracked
masonry/joints
Monitor for further
movement

Page lofl
Rev 1 (5/97)




CUMBRIA COUNTY COUNCIL - CONSTRUCTION SERVICES | PAGE No. 17
BD 21/97 LOAD ASSESSMENT REPORT OF&PAGES
REV No. 0
FOR U3129 HILL COTTAGE RAILWAY BRIDGE
(ROUTE) (STRUCTURE) DATE: Ang 1997
INSPECTION AND SURVEY INFORMATION ACTION
>ARAPETS (Item No 24)
Random coursed rockfaced sandstone parapets with flat topped copings were provided to both
ides of the structure.
The east parapet was leaning outwards by up to 75mm at mid span. Random cracked mortar Repoint open/
oints were present throughout the parapet length with the occasional isolated open joint (See | cracked joints
._hoto No 16). Slippage down the curved edge of the beam has resuited in the mortar joints | Monitor for further
becoming cracked up to 4mm wide at the north end of the parapet (See Photo No 17). movement
rhe west parapet was leaning outwards by up to 100mm at mid span (See Photo No 18). The | Repoint open/
perapet was generally well pointed apart from the occasional random cracked or open joint. cracked joints

"ARRIAGEWAY (Item No 21)

The surface dressed carriageway was found to be in a satisfactory condition over the bridge.

1 D/BRASS/BRPB/0OLF
atus: Issued for Use

Page 1 of 1
Rev 1 (5/97)
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ASSESSMENT TO BD 21/97
CALCULATIONS
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CUMBRIA COUNTY COUNCIL - CONSTRUCTION SERVICES
ROUTE No: U3129 STR NAME: HILL COTTAGE RAILWAY BRIDGE

Sheet No: .72
of ..25... sheets
Rev No: .. €....

SANCY
LOAD ASSESSMENT PROGRAMME FOR Date Prepared:

COENSTOL
|7
!‘?
-0,‘ ‘
. BRITISH RAIL PROPERTY BOARD STRUCTURES 0L ">
DESIGN DESIGN BASIS STATEMENT AND CALCULATIONS Date Chocked:

- FIRST SHEET act ‘99

Ch?]}:fd_ by:

- NAME OF ASSESSOR

.- NAME OF CHECKER

. CHECK CATEGORY 2T
(MS-04/03)

. PURPOSE OF CALCULATIONS
BD 21/97 ASSESSMENT FOR:- a) C & U VEHICULAR LOADING
b) PROPOSED EC 40T LOADING

ASSESSMENT OF TYPE HB LOADING CAPACITY FOR A SINGLE VEHICLE ON
THE BRIDGE ONLY (WITH THE EXCEPTION OF MASONRY ARCH BRIDGES
AND ALL U ROAD BRIDGES)

. STANDARDS, CODES OF PRACTICE AND REFERENCE DOCUMENTS USED
FOR ASSESSMENT  (Erase as appropriate)
SEE APPENDIX DBSC1 OVERLEAF
SEE APPROVAL IN PRINCIPLE FORM Tt AA

. SOURCES OF INPUT DATA
SITE SURVEY AND INSPECTION DATA
RECORD DRAWINGS - C37[87 & C37/9% I Affenmix.

. DESCRIPTION OF METHODS OF ANAULYSIS AND DETAILS OF COMPUTER
PROGRAMS USED

SOME PRoGean 650 (SecrionaL frofeRTIES) ]
SIMPLE  DISTRIBUTION HETHODS To BA KjI7.
“THC STRENGTR OF CAST 1Row Ericees ™ ~ReF & @valo7.

. REVIEW AND VERIFICATION OF ASSESSMENT BY TEAM LEADER

J/BRASS/BRPBIOIE
atus: Issued for Use

Page | of |
Rev | (5/97)




CUMBRIA COUNTY COUNCIL - CONSTRUCTION SERVICES APP.DBSC 1 '
LOAD ASSESSMENT PROGRAMME FOR STRUCTURES PAGE.22.0f.55 e
DESIGN BASIS STATEMENT - APPENDIX DBSC 1 o OL et R
REV No. 0
STANDARD CODE OF PRACTICE AND REFERENCE °
DOCUMENTS USED FOR ASSESSMENT DATE:Oct 99
(Note: Strike out references not applicable)
MANDATORY DOCUMENTS : ' Dated
E:'-:_.;;: SIRposite jdees 36-0 GO Now-1082
Dee1087
Nov-1902
Aug-1089
Oet-19%80
1082
15950
1570
Eeb-1091
Sept1990
Fan1005
RD-4540 Re ent-and-Sirensthenins-ot M enway-HRago-YIpPPorts Fane 1003
BD 21/97 The Assessment of Highways Bridges and Structures Feb 1997
Amendment No. 1 Aug 1997
BD 63/94 The Inspection of Highway Structures Oct 1994
Z31s s Buried-Cenerete-136 ma-rrRetures Fap-1088
ADVICE NOTES AND OTHER REFERENCE DOCUMENTS
(Note: Add references as appropriate)
A Assessment-of-Reinforeed :Alpﬁ-l—l-ggg
R eI O 85T - el e HEToceaures get—l.gs.g
BA 16/97 The Assessment of Highway Bridges and Structures i May 1997
Amendment No. 1 Nov 1997
1994
Neov-1097
NAMD-3 461 8- Assessment-of-BHiReatso : Fraeture AL-ette; 29-May-1097
BA 63/94  The Inspection of Highway Structures Oct 1994
Bridges-and-Struetures - Nevw1996
BS-8110—Struetural- Use-of- Conerete
RPart }oCode-ofPractioe-fo E"‘:.-: g SriaciTinass: Mareh-19907
Bridge Inspection Gnide (HMSO ISBN 0 11 550638 1 1984
LIST ANY DEPARTURES FROM STANDARDS
(Note: To be fully documented in the Report)

FORMS/BRASS/CCC/REPORT/Struct 11 (0) form
3: Issued for Use Form Rev 0 (1/98)
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U3129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 1

LONGITUDINAL BEAMS (CI)

SECTION PROPERTIES
INTERNAL BEAM ( GRoSS- SECTion)

Made by: PH
Date: 01.10.82
Ref No:

Office: 5598

Location: INTERNAL BEAM @Midspan=508mm

Properties of any plane section

The section is defined by coordinates of corner points taken in anti—

clockwise order round the section.

The cross section is kept to the

left of the edge running from a previous point to the next point.
The section is closed when the original point is specified again.

Coordinates of points in order:

Point 1 X-coordinate
Y-coordinate
Point 2 X-coordinate
Y-coordinate
. Point 3 X-coordinate

Y-coordinate
Point 4 ; X-coordinate
Y-coordinate

- Point 5 X-coordinate
Y-coordinate

Point 6 X-coordinate
Y-coordinate

Point 7 X-coordinate

Y-coordinate
Point 8 - : X-coordinate
Y-coordinate

Point 9 X-coordinate
Y-coordinate
Point 10 X-coordinate
v-coordinate
Point 11 X-coordinate
Y-coordinate
Point 12 X-coordinate
Y-coordinate
Point 13 X-coordinate

¥Y-coordinate

Sectional properties

Cross-sectional area

x(1)=0 mm

y(1l)=0 mm
x(2)=406.4 mm
y{(2)=0 mm

x{3)=406.4 mm
y(3)=44.45 mm
x(4)=222.25 mm
y(4)=44.45 mm
x(5})=222.25 mm
y(5)=469.9 mm
x(6)=254 mm
y(6)=469.9 mm
%x(7)=254 mm
y{(7)=508 mm
x{8)=152.4 mm
y{B)=508 mm
x(9)=152.4 mm
yv(9)=469.5 mm
x(10)=184.15 mm
y(10)=465.% mm
x(11)=184.15 mm
v(1ll)=44.45 mm
x(12)=0 mm
y(12)=44.45 mm
x(13)=0 mm
v(13)=0 mm .

38145 mm2
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V3129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 2
_ LONGITUDINAL BEAMS (CI) SECTION PROPERTIES Made by: PH
INTERNAL BEAM ((RoSS — SECTION) Date: 01.10.99 B
Ref No: Pk
- Office: 5598

Second moments of area (inertias) Ixx=1.1594E+9 mm¢
Iyy=2539198597 mm4

_—

Product of inertia I&A.xy IXxy=0.71526E-6 mm*

" Distance of centroid from origin X=203.2 mm
¥=169.43 mm

~~%X and Y are principal axes.
No&650

?b e Do
16943
A = 1-159%x(0”
169. 43
a  6BY2IYY
- 4c » Txx
(s03-168-43)
~ s 1158w’
328-57
- > 347 4403 v
—

-
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U3129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 1 )
_ LONGITUDINAL BEAMS (CI) SECTION PROPERTIES Made by: PH L
INTERNAL BEAM (NETT SECTICN) Date: 01.10.99 i
Ref No:
Office: £5¢88

Location: INTERNAL BEAM @ Midspan=505.5mm

—~—

Properties of any plane secticn

The gzection is defined by coordinates of corner points taken. in anti-—
The cross section is kept to the
edge running from a previous point to the next point.

is closed when the original point is specified again.

“clockwise order round the section.

lJeft of the
The section

Coordinates
Point 1 :

" point 2 :
Point 3 :
Point 4 :
—-Point 5
Point 6
“'Point 7 :
Point 8

Point S :

_Point 10
Point 11 :
“Point 12 :

Point 13

of points in order:

X-coordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coeordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
¥Y-coordinate
X-coordinate
Y-coordinate
X-coordinate
Y-coordinate

Sectional properties

Cross-sectional area

x{1l})=0 mm

y{1)=0 mm
x{(2)=401.4 mm
y(2)=0 mm

x(3)=401.4 mm
y(3)=39.45 mm
x(4)=219.75 mm
y(4)=39.45 mm
x(5)=219.75 mm
y(5)=467.4 mm
x(6)=251.5 mm
y(6)=467.4 mm
x(7)=251.5 mm
y(7)=505.5 mm
x(8)=149.9 mm
y(8)=505.5 mm
x({9)=149.9 mm
y(2)=467.4 mm
x(10})=181.65 mm
v(10)=467.4 mm
x{11)=181.65 mm
y{11)=29.45 mm
x{12)=0 mm
y{(12)=39.45 mm
x(13)=0 nmm
y{(l3)=0 mm

36011 mm2

\

[
H
ler
I
t.
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U3129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 2
LONGITUDINAL BEAMS (CI) SECTION PROPERTIES Made by: PH
INTERNAL BEAM (NETT SECTION) Date: 01.10.99
Ref No:
Office: 5598

Second moments of area (inertias) Ixx=1.1089E+9 mm¢
Iyy=217919155 mm#¢

Product of inertia IﬁA.xy Ixy=-0.47684E-6 mm¢

Distance of centroid from origin X=200.7 um
¥=175.71 mm

X and Y are principal axes.

2y = Ixx/rrs-‘n

~ -1089 x10°
s-7
3
» 6310967 h

2. = I**-/(S‘OS-S "I'TS-‘H)

= l-l°l33x(0,
310

= 336247

No650
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hillcottage 16 oF By
PROJECT : BRITISH RAIL PROPERTY BOARD ASSESSMENTS 99/00

BRIDGE : HILL COTTAGE RAILWAY Bridge No : 87
Assessor :PH Ref : 23342

internal Beam

Structure File Clear Span
P.1 Effective span 782 m
Overall Section Depth H 720.00 mm
Depth less 100 surfacing 620.00 mm
Section Depth D . mm
Girder Spacing mm
Top Flange Width mm
Top Flange Thickness mm
Bottom Flange Width mm
Web thickness mm
Web Depth mm
Bearn Depth S mm
B/2 531.80 mm

Soffit lower flange to crown

Bottom Flange thickness b B mim
h 184.15 mm
R, 859.96 mm
C=Ry-h 675.81 mm
Barrel thickness b, B RN
R, 1088.56 mm
Tan Q, 0.786910109
Area of internal Beam 0.038145 m®
Pi LEL L EiaR
Area of Jack arch (between radial lines) 296972.27 mm’
Area of Jack arch over flange 39330.00 mm’
Total area of Jack arch 0.336302 m
Area of Segment 0.133654 m”
Area of filling (concrete) 0.356021 m”
Area of surfacing 0.147000 m”
BD 21/97 UNIT WEIGHTS
Table 4.2 Cast Iron g/m®
Concrete kg/m®
Surfacing kg/m®
Engineering Brick o kg/m’
Conversion Factor 0.009807

Page 1
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hillcottage
PROJECT : BRITISH RAIL PROPERTY BOARD ASSESSMENTS 99/00
BRIDGE :HILL COTTAGE RAILWAY Bridge No : 87
Assessor :PH Ref : 23342

ASSESSMENT PERMANENT LOAD EFFECTS

BD21/97 Assessment Loads Area Density (KN/m®  UDL ( KN/m)
* Surfacing 0.147000 23.54 5.19
S/W Beam 0.038145 70.61 2.69
Jack Arch 0.336302 23.54 7.92
Fill (Concrete) 0.356021 23.54 8.38
W= 2418

* For surfacing, mutiply udi by 1.5

Maximum BM DL+SDL = 184.77 KN.m

Maximum SF DL+ SDL= 94.53 KN

GROSS CROSS SECTION PROPERTIES

Cast Iron Beam Area A B

: Overall Beam Depth
Scale Output Neutral axis above base Y,
Scale Output Second Moment of Area
Section Modulus Top Z. 3424402 63 mm’
Section Modulus Bottom  Z, 6842943 99 mm®
BD 21/97 Enhancement Factor (D/d) 1.27

Ci7.13
Section Modulus Top Z'. 4347912794 mm’

Section Modulus Bottom  Z', 8688383.608 Mm®

STRESSES DUE TO PERMANENT LOADS

Tensile fq 27.00 N/mm?
Compressive fg4 53.96 N/mm?
Shear 94 583 N/mm?

Page 2




hillcottage 26 of 05
PROJECT : BRITISH RAIL PROPERTY BOARD ASSESSMENTS 99/00

BRIDGE : HILL COTTAGE RAILWAY BRIDGE Bridge No : 87
Assessor :PH Ref : 23342

STRESSES AVAILABLE FOR LIVE LOADING

BD21/97 P iible n trses
Tensile T R 19.00 N/mm?
Compressive 100.04 N/mm?
Shear 40.17 N/mm?

However, these available stresses are subject to Clauses 4.10 and 4.11 as shown below

PERMISSIBLE LIVE LOAD STRESSES

BD21/97

cl.410  24.6-0.44F, - Tensile f, 12.72  N/mm?
19.6 - 0.76f4 092 Nmm?
C14.10 0.79f4 - 43.9 Compressive f, 86.53 N/mm®
3.15f, - 81.3 25126 N/mm?
clL411  24.6-044q, Shear q, 22,03 N/mm?

LIVE LOAD BM & SHEAR FORCE ( HA ¢ + yai)

BA16/97 Bending Moment

Sheet 31 Shear Force

Page 3
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hillcottage
PROJECT : BRITISH RAIL PROPERTY BOARD ASSESSMENTS 99/00
BRIDGE : HILL COTTAGE RAILWAY BRIDGE Bridge No : 87
Assessor :PH Ref : 23342

STRESSES DUE TO LIVE LOAD

Gross Cross Section

CASE 1 CASE 2
With Enhancement No Enhancement
BD21/97  Tensile f,’ 22.25 28.25 N/mm?
Fig 5/4 k factor 0.57 0.45

Assessment Rating [ NN

Compressive f;’ 44 .46 56.45 N/mm?
k factor 1.95 1.53

Assessment Rating

Shear g’ = 7.0 7.01 N/mm*
Assessment Rating [ Rt

Scale Nett Cross Section Area A
Scale Overall Beam Depth

Scale Neutral axis above base Y,

Second Moment of Area

Section Modulus Top Z 3362442.77 mm®
Section Modulus Bottom  Z, 6310966.93 mm®
BD 21/97 Enhancement Factor (D/d) 1.27

Cl17.13
Section Modulus Top Z, 4269243.277 mm’

Section Modulus Bottom  Z', 8012940.3 mm>

Page 4
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hillcottage
PROJECT : BRITISH RAIL PROPERTY BOARD ASSESSMENTS 99/00
BRIDGE :HILL COTTAGE RAILWAY BRIDGE Bridge No : 87
Assessor :PH Ref : 23342

STRESSES DUE TO PERMANENT LOADS

Tensile fa 29.28 N/mm?
Compressive  fgq 54.95 N/mm?
Shear Qg 5.83 N/mm?
STRESSES AVAILABLE FOR LIVE LOADING
BD 21/97 Permissible Working Stresses

Tensile 16.72 N/mm?
Compressive 99.05 N/mm?
Shear 40.17 Nfmm?

However, these available stresses are subject to Clauses 4.10 and 4.11 as shown below

PERMISSIBLE LIVE LOAD STRESSES

BD 21/97

cl410  Tensile f' 24.6 - 0.44*, 11.72 Nfmm?
19.6 - 0.76*, 6.72 N/mm®
Cl4.10 Compressive f,’ 0.79f, - 43.9 .87.31 N/mm?
3.15%4 - 81.3 -254.39 N/mm?
cl4.11 Shear q,’ 24.6 - 0.44%q, 22.03 N/mm®

Page 5
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PROJECT : BRITISH RAIL PROPERTY BOARD ASSESSMENTS 99/00

BRIDGE : HILL COTTAGE RAILWAY BRIDGE Bridge No : 87
Assessor :PH Ref : 23342

STRESSES DUE TO LIVE LOAD ( HA . +ya1 )

Nett Cross Section

Case 3 Case 4
With Enhancement No Enhancement
Tensile fil 24.13 30.63 N/mm?
K factor 049 ___0.38
Assessment Rating KR RERENL Ot CE

Compressive i 45.28 N/mm?

k factor
Assessment Rating

Shear q 7.01 7.01 N/mm?
nosossment Ratng TR R

Page 6
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73129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 1
LONGITUDINAL BEAMS (CI) SECTION PROPERTIES Made by: PSH
EDGE BEAM (GROSS SECTION) Date: 05.10.99%
Ref No:
Office: 5598

Location: Edge Beam @ Midspan =610mm

Properties of any plane section

The section is defined by coordinates of corner points taken in anti—
clockwise order round the section. The cross section is kept to the
left of the edge running from a previous point to the next point.

The section is closed when the original point is specified again.

Coordinates of points in oxrder:

Point 1 : X-coordinate x(1)=0 mm
Y-coordinate yv{(1})=0 mm
Point 2 X-coordinate x(2)=304.8 mm
yY-coordinate v{(2)=0 mm
Point 3 X-coordinate x{(3)=304.8 mm
Y-coordinate y(3)=38.1 mm
Point 4 X-coordinate x(4)=260.8 mm
Y-coordinate vy(4)=38.1 mm
Point 5 X-coordinate x(5)=260.8 mm
Y-ccordinate v(%)=571.5 mm
Point 6 X-coordinate x(6)=304.8 mm
Y-coordinate y(6)=571.5 mm
Point 7 X-coordinate x({(7)=304.8 mm
Y-coordinate v(7)=609.6 mm
Point 8 X-coordinate x(8)=152.4 mm
Y-coordinate y(8)=609.6 mm
Point 9 : X-coordinate x{9)=162.4 mm
Y-coordinate v{®)=571.5 mm
Point 10 : X-coordinate x{(10)=222.7 mm
Y-coordinate vy(10)=571.5 mm .
Point 11 X-coordinate x(11)=222.7 mm .
Y-coordinate y{(1l1}=38.1 mm
Point 12 X-coordinate %(12})=0 mm
Y-coordinate y{(l1l2)=38.1 mm
Point 13 X-coordinate x(13)=0 mm

Y-coordinate v{13)=0 mm

Sectional properties

Cross-sectiocnal area 37742 mm2

Second moments of area (inertias) Ixx=1.8333E+5 mm¢
Iyy=164438074 mm4

Product of inertia JdA.xy Ixy=225707305 mm4

X=212.23 mm
¥Y=260.84 mm

Distance of centroid from origin

Tu=1.8633E+9 mm4%
Iv=134451661 mm4

Principal second moments of area
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U3129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 2
LONGITUDINAL BEAMS (CI) SECTION PROPERTIES Made by: PSH
EDGE BEAM (GROSS SECTION) Date:; 05.10.99%
Ref No:
Office: 5598

Angle of principal U

counter-clockwise from XX-axis -7.5677 degrees
Zb = I;x
24034
= 118232 xto?
o -84

= Toz84%%! l»..l-«‘5 (Cﬂbu., ’L)
—

%C = rxx
( 665-6~ 2%0- 84)

< \-2333x10°
34876

5256624’ (G2 )

Chw.i ( wdle &Jukﬂudét)

Fadey -t

o B = Torg ] x it}
= T134291-77 e

Lo = sTeblte x|
> G78228L e

No650
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U3129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 1
LONGITUDINAL BEAMS {(CI) SECTION PROPERTIES Made by: PH
EDGE BEAM (NETT SECTION) Date: 05.10.99
Ref No: -
Cffice: 5598

Location: Edge Beam @ Midspan =610mm

Properties of any plane section

The section is defined by cocordinates of corner peints taken in anti—

clockwise order round the section.

The cross section is kept to the

left of the edge running from a previous point to the next peint.
The section is closed when the original point is specified again.

Coordinates of points in order:

Point 1 X-coordinate x{1)=0 mm
Y-coordinate y{1)=0 mm
Point 2 : X-coordinate x(2)=29%2.8 mm
Y-coordinate y{2)=0 mm
Point 3 : X-coordinate x{3)=299.8 mm.
Y-coordinate v{3)=33.1 mm
Point 4 : X-coordinate x{4)=258.3 mm
Y-coordinate v{4)=33.1 mm -
Point 5 X-coordinate x{8)=258.3 mm
Y-coordinate v(5)=569 mm
Point & : X-coordinate x(6)=302_.3 mm
Y-coordinate v{6)=569 mm
Point 7 : X-coordinate x(7)=302.3 mm
Y-cocrdinate yv(7)=607.1 mm
Point 8 : X-coordinate x{8)=1492.% mm
Y-coordinate yv{8)=607.1 mm
Point 9 : X-coordinate Xx(9)=149.9 mm
Y-coordinate y(9)=569 mm
Point 10 : X-coordinate x(10)=220.2 mm
Y-coordinate y(10)=569 mm
Point 11 : X-coordinate %(11)=220.2 mm
Y-coordinate y(11})=33.1 mm
Point 12 X-coordinate x(12)=0 mm
Y-coordinate yv(12)=33.1 mm
Point 13 X-coordinate x(13}=0 mm

¥Y-coordinate

Sectional properties

Cross~-sectional area

v(13)=0 mm

36148 mm2
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73129 HILL COTTAGE RAILWAY BRIDGE No. 87 Page: 2
LONGITUDINAL BEAMS (CI) SECTION PROPERTIES Made by: PH
EDGE BEAM (NETT SECTION) Date: 05.10.99
Ref No:
Qffice: 5598

Second moments of area (inertias) Ixx=1.7347E+9 mm4
Iyy=142605366 mm*

product of inertia IdA.xy Ixy=1995522197 mm¢

Distance of centreoid from origin X=212.€61 mm
¥=265.05 mm

Principal second moments of area TIu=1l.75393E+9 mm#4
Iv=117982102 mm4

Angle of principal U
counter-clockwise from XX-axis -7.0354 degrees
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CUMBRIA COUNTY COUNCE. - CONSULTANCY & DESIGN Page No. 62 | f?-i.j
ARCH ASSESSMENT DESIGN SHEET - MODIFIED MEXE METHOD FOR BRPB ' SR
= of B Pages boooy
s No: Bridge Name: vl
&7 U3129 HIL  CoTTAGE RALWAY BR(DGE Rev No: ©
D ASSESSMENT OF ARCHES IN ACCORDANCE WITH DATE PREPARED: |PREPARED BY:
ASSESSMENT OF HIGHWAY BRIDGES AND STRUCTURES" Dt
RTMENTAL STANDARD  BD 21197 2
ADVICE NOTE BA 16197 DATE CHECKED: |[CHECKED BY:
RENCES ARE TO BA 16/97 UNLESS NOTED OTHERWISE) 9 95 oy 3L,
QILJR_AL_Q!MM
‘ wonswee  SPAN (square/skew) " ., L= 1-410 (m)
RISE OF ARCH BARREL AT CROWN 9"-i%" = | 0187 (m)
/r . RISE OF ARCH BARREL AT 1/4 POINT sow¥pre rg= | 0o {m)
) EFFECTIVE THICKNESS OF ARCH BARREL  2prcks d= | 6-220 (m)
lel | EFFECTIVE DEPTH OF FILL AT CROWN h= | o-s00 »| 0220 piis
z0-720) d+h= 8720 o440 (m)
JSIONAL_ASSESSMENT (Ci 3.10)
= 740 (d + h)L'3 but > 70T _
oy W= L _*13 b malifiel
STAL CROWN THICKNESS (d+ h) = 0 - il PAL = to d m
AL= | Jo (20T max) 70
' [RISE FACTOR (Fsr) (Ct 3.11)
l = 1877 Fer= 0-622
3) re = '
ILE FACTOR (Fp) (€1 3.12)
&3 [(re - rqire® q = 0T Fp= t-0c
re =
RIAL FACTOR (Fm} (C13.13) - ‘-0
RREL FACTOR (F2) (TABLE 3/1) o=
L FACTOR (F) (TABLE 3/2) = —
MATERIALFACTOR(Fm) = (P xd)+ (Fixh) Fm = 0-85
d+h
[LEACTOR (F) (C1 3.16)
DTH FACTOR (Fw) (TABLE 3/3) Fw= 09
YRTAR FACTOR (Fm) (TABLE 3/4) Fmo= _1:0
PTH FACTOR (Fd} (TABLE 3/5) FAd=_09 o-B1
JOINTEACTOR(F) = FwxFmoxFd F=
JIMION FACTOR (Fc ) (Cl 3.17 To 323 Inciusive) Fc= 0-go
LSPAN FACTOR .
gle Span or Massive Piers Msf= 1.0 l-c
§ span normally Msf = 0.9
srMediate span normally Msf=08
BED AXLE LOAD (MAL) (C1 324)
L = MsfxFsr x Fp x Fm x F x Fe, x PAL MAL = _ 23-999
RIFUGAL EFFECT (Fa) (C1 3.29)
Zentrifugal Effect considered applicabie? ¥ESNC .
Radius (r) = Fa= V-0
WABLE AXLE LOAD (AAL) (Cl 3.25)
vde Lift-Off applicable? YES~ NO
(Fig 3/5b) (Fig 3/53)
M
LE FACTORS (Af)  SINGLE AXLE = \-o AAL = AUy )
2 AXLE BOGIE = f-o AAL = L
3 AXLE BOGIE = 1.0 ‘ AAL 2
OSS VEHICLE WEIGHT RESTRICTION (Tabie 3/6 MR
(T ) . \ -‘lo{‘f“f't Vi m
SS/MEXE2 - Page | of |

ssued for Use Rev 0 (11/97)
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U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 1 - EAST ELEVATION

PHOTO NO. 2 - WEST ELEVATION



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 3 - NORTH ABUTMENT

PHOTO NO. 4 - SOUTH ABUTMENT



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 5 - VERTICAL CRACK TO NORTH ABUTMENT



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 6 - GENERAL DECK SOFFIT

PHOTO NO. 7 - SURFACE CORROSION TO UNDERSIDE OF CAST IRON BEAM




U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 8 - HEAVY CORROSION TO TRANSVERSE TIE ROD



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 9 -OPEN JOINT AT JACK ARCH CROWN WITH LEACHATE EMITTING
FROM JOINT



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 10 - RANDOM CRACKED JOINTS BELOW EDGE BEAM ON S.W. WINGWALL



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 11 - DISPLACEMENT OF SOUTH END OF S.W. WINGWALL

PHOTO NO. 12 - DISPLACED COPINGS TO N.W. WINGWALL



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 14 - DISPLACED COPINGS AND VEGETATION BECOMING ESTABI.ISHED
TO N.E. WINGWALL COPINGS



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 15 - CRACKED SANDSTONE MASONRY BELOW WEST EDGE BEAM ON N.E.
WINGWALL

PHOTO NO. 16 - OUTSIDE FACE OF EAST PARAPET



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 17- MOVEMENT TO NORTH END OF EAST PARAPET



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 18 - WEST PARAPET LEANING OUTWARDS BY 100MM AT MID SPAN



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 19 -

VIEW OVER LOOKING NORTH



U3129 - HILL COTTAGE RAILWAY BRIDGE

PHOTO NO. 20 - VIEW OVER LOOKING SOUTH
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CONSULTANCY & DESLIGN raye: Iowe s
BRITISH RAIL PROPERTY BOARD Made by: NC ¢ A/4
Wity (OTTAGE ¢ RAILWAY BRIDGE Date: 24.06.99

LONGITUDINAL BEAMS (CI) SECTION PROPERTIES Ref No: 23342 .

Location: INTERNAL BEAM @ Midspan d=508um

Office: 5598

Properties of any plane section

g%nﬁé Bross -s2c bio—u .

The section

ig defined by coordinates of corner points taken in anti—

clockwise order round the section. The cross section is kept to the

left of the
The section

Coordinates
Point 1 :

Point 2 :
Point 3
"oint 4
Point S :
Point 6

Point 7

Point 8
Point 9 H
Point 10
Point 11 :
Point 12

Point 13

edge running from a previous point to the next point.
ig closed when the original point is specified again.

of points in order:

X-coocrdinate x{(1)=0 mm
Y-coordinate y(1)=0 um
X-coordinate x(2)=406.4 mm
Y-coordinate y{(2)=0 mm
X-coordinate x{3)=406.4 mm
Y-coordinate y(3)=44.45 mm
X-cocrdinate x({4)=222.25 mm
Y-coordinate y(4)=44.45 mm
X-coordinate x(5)=222.25 mm
Y-coordinate v(5)=469.9 mm
X-coordinate x(6)=254 mm
Y-coordinate y(6)=469.9% mm
X-coordinate x({7)=254 mm
Y-coordinate y(7)=508 mm
X-coordinate x{8)=152.4 mm
Y-coordinate y(8)=508 mm
X-coordinate x{9)=152.4 mm
Y-coordinate y(9)=469.9 mm
X-coordinate x(10)=184.15 mm
Y-coordinate v{(10)=469.9 mm
X-coordinate x({11l)=184.15 mm
Y-coordinate y(11l)=44.45 mm :
X-coordinate x{(12)=0 mm
Y-coordinate v{(1l2)=44.45 um
X-goordinate x{13)=0 mm
Y-coordinate y(13)=0 mm

Sectional properties

Cross-sectional area

38145 mmz ~ Guss Jectn Avew

Second moments of area (inertias) Ixx=1.1594E+9 mm4

Product of inertia I;A.xy Ixy=0.71526E-6 mm? e

Distance of

Iyy=253919597 mm4

centroid from origin X=203.2 mm P
¥=169.43 mm N

X and Y are principal axes. 3 .
Z = FISHED . Bas4402 mm 000
508- 16943 :

23857 -

3
ZL ISDAET . cagzod4 mm
165432
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LEDLWIN DERY LwLD - .

BRITISH RAIL PROPERTY BOARD Made by: & : 4/5/]
-,.| Ly CoTTAQE  RAILWAY BRIDGE Date:
CORRODED SECTION PROPERTIES Ref No: 23342

Office: 5598

Location: INTERNAL BEAM @ Midspan d = 505.50mm ( Corroded Sectiom )

Properties of any plane section o Lrss -sechem -

The section is defined by coordinates of corner points taken in anti—
clockwise order round the sectiomn. The cross section is kept to the
left of the edge running from a previous point to the next point.

The section is closed when the original point is specified again.

Coordinates of points in order:

Point 1 : X-coordinate x(1)=0 mm v
Y-coordinate v{1)=0 mm
Point 2 : X-coordinate x(2)=401.40 mm
Y-coordinate y(2)=0 mm
Point 3 : X-coordinate x(3)=401.40 mm
Y~coordinate y(3)=39.45 mm
’cint 4 : X-coordinate x{4)=219.75 mm
Y-coordinate v(4)=3%.45 mm
Point S : ¥X-coordinate x(5)=219.75 mm
Y-coordinate v(5)=467.4 mm
Point 6 : X-coordinate x(6)=251.5 mm
Y-coordinate y(6)=467.4 mm
Point 7 : X-coordinate x{7)=251.5 mm
Y-coecrdinate y(7)=505.5 mm
Point 8 : X-coordinate x(8)=149.9 mm
Y-coordinate v(8)=505.5 mm
Point 9o : X-coordinate X(9)=3149.9 mm
Y-coordinate y(9}=467.4 mm
Point 10 : X-coordinate Xx{(10)=181.65 mm
Y-coordinate y(10)=467.4 mm
Point 11 : X-coordinate x{11)=181.65 mm
Y-coordinate y(11)=39.45 mm
Point 12 : X-coordinate x(12)=0 mm
Y-coordinate y(12)=39.45 mm
Point 13 : X-coordinate x(13)=0 mm
’ Y-coordinate y(13)=0 mm

Sectional properties

Cross-sectional area 36011 mm2

Second moments of area (inertias) Ixx=1.1089E+9 mm4
Iyy=217919155 mm4

Product of inertia I;A.xy .Ixy=-0.47684E-6 mm4é

Distance of centroid from origin X=200.7 mm
¥=175.71 mm

X and Y are principal axes.

No&650
3
Z - 1.1089E . 3362443 mm
505'S ~1757/
3
Z = 11108%EF . £3109(7 mm

& 17571
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Volume 3 Section 4

Part 3 BD 21897
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Chapter 4
Properties of Materials

&0

8

1o live toad (IN/mm?)

LG FIOES

137 wel .

10

Stress

%0

=10 t'i 10 X0 »

40 so

Stress due to permanment lfads (N/mm!)

2772

iy
a9

100
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~8767 groes

‘gg' 47 4’% . -'m

2

I I 8

=150

L]

- 150 =100 50 9 - 50
Stress dut to per gnt loods { N/mmd)

55.49p

Figure 4.1 Permissible Stresses in Cast iron

February 1997
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C/z//

BRFE Page: 1
Hill Cottage Railway Bridge Made by: D.KIRBY
Edge Beam Date: 30..9'.9¢%
gross-section at centre of span Ref No:

Office: 5598

Locaticn:

Properties of any plane section

The section is defined by coordinates of corner points taken in anti-
clockwise order round the section. The cross section is kept to the
left of the edge running from a previous point to the next point.

The section is closed when the original point is specified again.

Coordinates of points in order:

Point 1 : X-coordinate x{(1)=0 mm
Y-coordinate y(1)=0 mm
Point 2 X-coordinate x(2)=304.5 mm
Y-coordinate y({2)=C mm
Point 3 X-coordinate %{3)=304.5 mm
Y-coordinate y{3)=38.1 mm
Point 4 X-coordinate x{4)=260.5 mm
Y-coordinate y{4)=38.1 mm
Point 5 X-coordinate x{5)=260.5 mm
Y-coordinate y(5}=571.5 mm
Point € X-coordinate x{6)=304.5 mm
Y-coordinate y(6)=571.5 mm
Point 7 X-coordinate x{7)=304.5 mm
Y-coordinate y{(7)=609.6 mm
Point 8 X-coordinate x{8)=152.1 mm
Y-coordinate y(8)=609.6 mm
Point 9 X-coordinate x{9)=152.1 mm
Y-coordinate y{9)=571.5 mm
Point 10 X-coordinate x{10)=222.4£ mm
Y-coordinate y{10)=571.5 mm
Point 11 X-coordinate x(11)=222.4 mm
Y-coordinate y(11)=38.1 mm
Point 12 : X-coordinate x(12)=0 mm
Y-coordinate y(12)=38.1 mm
Point 13 X-coordinate _ x(13)=0 mm
Y-coordinate y(13)=0 mm
Sectional properties
Cross-sectional area 37730 wmm2

Second moments of area {(inertias) Ixx=1.8327E+9 mm4
Iyy=163923798 mmd

Product of inertia |dA.xXy Ixy=225121001 mm4é
X=212 mm

Y=260.91 mm

Distance of centroid from corigin

Tu=1.8625E+9 mm4
Tv=134087601 mm4

Principal second moments of area

2
Z = 1:8327 €9 . 5255958 mm
L09-6-2609]
3 SR
Z - 1'8327E7 . 302426/ wmm g

2609



¢/2/2

BRPE Page:

Hill Cottage Railway Bridge Made by: NI
Edge Beam Date: 30..%.99
gross-section at centre of span Ref No:

Office: 5598

Angle of principal U
counter-clockwise from XX-axis -7.5496 degrees
Noé650
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BRPEB Page: 1
Hill Cottage Railway Bridge Made by: *
Edge Beam Date: 30.22'.99
nett-sectien at centre of span Ref No:

Office: 5588

Location:

Properties of any plane section

The section is defined by coordinates of corner points taken in anti-—

clockwise order round the sectiomn.

The cross section is kept to the

left of the edge running from a previous point to the next point.
The section is closed when the original point is specified again.

Coordinates of points in order:

Point 1 X-coordinate
Y-coordinate
Point 2 X-coordinate
Y-coordinate
Point 3 X-coordinate
Y-coordinate
Point 4 X-coordinate
Y-coordinate
Point & X-coordinate
Y-coordinate
Point 6 X-coordinate
Y-coordinate
Point 7 X-coordinate
Y-coordinate
Point 8 X-coordinate
Y-coordinate
Point 9 ¥-coordinate
Y-coordinate
Point 10 X-coordinate
Y-coordinate
Point 11 X-coordinate
Y-coordinate
Point 12 X-coordinate
Y-coordinate
Point 13 X-coordinate

Y-coordinate

Sectional properties

Cross-sectional area

Second moments of area (inertias)

Product of inertia |dA.xy

Distance of centroid from origin

Principal second moments of area

17341 E9 .
L07.10 - 269.12

Z, =

2%,-!-7344£§3 -
269-12

S130777 mm

443594 mwm

x(1)=0 mm

y{(1}=0 mm

x{2)=299.5 mm
y{(2)=0 mm

x(3)=299.5 mm
yv({(3}=33.10 mm
x(4)=258.0 mm
v(4}=33.10 mm
X(5)=258.0 mm
v(5)=569.0 mm
x(6)=302.0 mm
y(6)=569.0 mm
x(7)=302.0 mm
yv(7)=607.1 mm
x(8)=149.6 mm
v(8)=607.1 mm
x(9)=149.6 mm
v(9)=569.0 mm

x(10)=219.5 mm
y(10)=569.0 mm
x(11)=219.9 mm
v(11)=33.10 mm
x{12)=0 mm

v{12)=33.1 mm

x{13)=0 mm -
y{13}=0 mm

36138 mm2

Ixx=1.7341E+9 mm4
Iyy=142157014 mmd

Ixy=198989348 mm4

X=212.37 mm
Y=269.12 mm

Iu=1.7586E+% mm4
Iv=117660360 mm4



c/3/2

BREB Page: 2
Hill Cottage Railway Bridge Made by:
Edge Beamn Date: 30.3..99
nett-section at centre of span Ref No:

Office: 5598

Angle of principal U
counter-clockwise from XX-axis -7.0181 degrees

Nos50
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4 ABUTMENTS '~ | 17 TROUGH FILLING __ | 30 SMOKE PLATES & FITTINGS e
5 WING WALLS 7 13 BALLAST WALLS NERGNNEE ale i d B _C’;_,
6 PILASTERS || 19 JACK ARCHES RS
7 PIERS .| 20 GIRDER ENCASING RE
8 CROSSHEADS N, | 21 DRAINAGE g | o
9 RELIEVING ARCHES "\, | 22 FIXINGS for PIPES & CABLES T~ {35
10 PILES 25 ROAD SURFACE IRES
11 FOUNDATIONS 77 7. | 24 CONCRETE MAIN GIRDERS | ™ e T
12 SCOUR = 25 CONCRETE CROSS GIRDERS, _~ | 38 POINTING 15
13 INVERT 26 CONCRETE STRINGERS 39 LOAD RESTRICTION PLATES| .

REMARKS

(Refer to parts by above numbers)

COMMENTS:—

RECOMMENDATIONS:—
SIGNED

{Inspector, Su

ACTION TO BE TAKEN:—

No &oben-

rvisor or Technical ASSE.)..om oo
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