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

FOR: B6259 GREAT MUSGRAVE RAILWAY BRIDGE

DATE:..Na. 78,

The assessment was carried out in accordance with the standards stated in the Design Basis Statement/Approval
in Principle Form TA1 countersigned by the Client on ....10 Nov 97............. (delete if non-applicable).

1. The results of the assessment are as follows:
Great Musgrave No 25 Railway Bridge has been assessed in accordance with BA16/97 and BD21/97 using the
modified MEXE method.

The arch barrel has been found to be unsatisfactory for Full Construction and Use loading. A 17 Tonne weight
restriction should be applied to the structure.

The allowable axle loads are: Max single axle load = 11.5T per axle

Max double axle load = 7.5T per axle

Max triple axle load = 6.5T per axle
The foundations, abutments, wingwalls, spandrels and parapets have been assessed qualitatively (visual
inspection) in accordance with clause 8 of BD21/97 and are considered adequate to carry the present imposed

loading.

The parapets do not comply with the requirements of BD52/93 in terms of impact resistance.

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

Repoint arch barrel

H/QAFORMS/BRASS/CCC/REPORT/Struct 4 (0) form
Status: issued for Use Form Rev 0 (1/98)
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Explanatory Notes on Completion of Inspection Report Form

Severity:

1-  No significant defect.

9.  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 Client action is recommended for the protection of persons and property.

Extent:

A- No significant defect.

B- Slight, not more than 5% of length or area affected.

C- Moderate, 5% - 20% affected.

D- Extensive, more than 20% affected.

Boxes for all applicable elements are to be completed, i.e. Extent A Severity 1 representsa 'nil’ report.
Boxes for non-applicable elements are to be dashed to indicate consideration.

A typical form is shown overleaf.

The comments section is to be used to list remedial works and estimated costs. The rear of the form or un
extra sheet may be used for continuations.

o

ams/docs/CHCguide




i
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BD 21/93 LOAD ASSESSMENT REPORT

A g FOR B6259 GREAT MUSGRAVE RAILWAY BRIDGE
DESIGN (ROUTE) (STRUCTURE)

PAGE No. .1Z....
oF .28.. PAGES
REV No. 0

DATE: Sept 1996

INSPECTION AND SURVEY INFORMATION

GENERAL

Great Musgrave Railway No 25 consists of a 8.45m single skew span sandstone
masonry arch structure carrying the B6259 over a disused railway line, 0.5km west of
the village of Great Musgrave.

The structure can be located at Ordnance Survey Reference NY 765 136.

Inspection of the structure was carried out on 4 September 1996 using a 7.5m
aluminium extension ladder for access.

The weather was warm, dry and sunny on the day of the inspection.
FOUNDATIONS (ltem No. 1)

Inspection of the bridge did not reveal any undue signs of movement/settiement which
wouid indicate any inadequacies in the foundations. It can therefore be assumed that
the foundations are sound and that they are adequate to support the present imposed
loading.

INVERT/TRACK BED (item No. 2}

The original railway line and ballast has been recovered and the land returned to
agricultural use.

ABUTMENTS (item No. 5)

Both east and west abutments were constructed from large rectangular, course,
rockfaced sandstone masonry blocks following a good uniform alignment (Photo No 5
& 6). The mortar joints to the abutments were generally intact and filled with
reasonable quality. inspection of the abutments did not reveal any defects which
would reduce their ability to carry the current imposed loading.

A longstanding vertical crack 0.3mm wide was present through the full depth of the
NW springing bedstone, visible on the north face.

ARCH BARREL (ltem No. 16)

Barrel constructed from coursed, dressed sandstone masonry (Fb = 0.95) with 6mm -
10mm wide mortar joints (Fw = 0.9). The faces of 4No barrel stones had spalled
away to a depth of 30mm on the second and third courses above the west springing,
2No 500mm from the north edge and 2No 500mm from the south edge (Photo No 9).
The face of 1 No number block has spalled away to a depth of 75mm over a 300 x
450mm area (Photo No 8), 2 No courses west of the crown 1.5m from the south edge.
The mortar to the joints to this spalled barrel stone was missing for the full arch barrel
depth. At the time of inspection the arch barrel was dry, however leachate deposits
were present for a distance of 2m in from each edge indicating that water has or still is
penetrating through the arch barrel construction. Random open joints were evident to
10% of the barrel soffit in the crown area.

LD/BRASS/BRPB/O1F
Status: Issued for Use

ACTION

Monitor

Monitor

Local repair

Page 1of 1
Rev 0 (8/96)
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DATE: Sept 1996

INSPECTION AND SURVEY INFORMATION (CONT.)

The length of open joints varied between 150 to 300mm to an average depth of
300mm.
(Fd=0.8, Fmo=0.9)

The voussiors to the north elevation were reasonably well pointed and followed a
good alignment with no visible deterioration of the individual masonry elements.

The south voussiors also maintained a satisfactory profile, with no visible deterioration
of the individual masonry elements. The voussior soffit joint was open for up to 60mm
in the length at the bottom corner for 3No voussiors at the SW quarter point, the rest
of the joints to the voussiors were reasonably well pointed. '

SPANDREL WALLS (ltem No. 17)

Spandrels constructed from coursed rockfaced sandstone masonry. The alignment of
the south spandrel was satisfactory with no sign of any significant lateral
displacement, bulging or movement. Random cracking was evident to a number of
mortar joints over the south spandrel area. Cracking of the mortar pointing to the
extrados joint has occurred for the full length of the joint with the mortar missing over
the 8th and 9th voussoir above the SW springing (Photo No 10).

50% of the pointing to the north spandrel extrados joint was missing, where pointing
was presentécracking was evident together with evidence of 2-3mm spandrel
displacement (possibly longstanding). 30% of the mortar joints to the north spandrel
were cracked or the pointing was spalling away from the masonry. Apart from the
lateral displacement the alignment of the spandrel wall was satisfactory with no
significant bulging or deformation evident.

Both stringcourses followed a satisfactory alignment with no significant deformation,
the majority of the mortar pointing to the perp joints has been washed out leaving the
joints open. Minor vegetation was evident along the stringcourse to the north
elevation (Photo No 13).

WING WALLS (Item No. 6)
Wing walls constructed from coursed, rockfaced sandstone masonry.

The SE wingwall followed a good alignment with no significant deformation rotation or
movement. A small number of the mortar joints were cracked but overall the pointing
to the wall was satisfactory. A longstanding predominately vertical crack 1-2mm wide
ran the full height of the wall, in the mortar joints, 4m east of the east abutment (Photo
No 14).

The SW and NE wingwalls were reasohably well pointed with only the occasional
cracked joint, both walls following a satisfactory alignment.

LD/BRASS/BRPB/O1F
Status: Issued for Use

ACTION

Repoint open
joints

Repoint open
joints

Repoint
cracked/open
joints

Repoint
cracked/open
joints

Monitor for
further
movement

Repoint open
joints

remove
vegetation

Monitor

Page 1 of 1
Rev 0 (8/96)
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DATE: Sept 1996

INSPECTION AND SURVEY INFORMATION (CONT.)

The mortar was cracked or missing to 10% of the joints to the NW wingwall. 2 No
masonry blocks were badly weathered with the faces spalled away adjacent to the
spandrel, 1No 6 course above ground level for the full course height, 450mm in length
for a depth of 100mm and 1No 3 course above ground level for the full course height,
300mm in length for a depth of 75mm (Photo No 15).

PARAPETS (ltem No. 24)

The parapets are constructed of coursed dressed sandstone masonry with flat top
sandstone copings. Accidental damage has resulted in 2No masonry blocks being
displaced by up to 100mm at the east end of the north parapet, 2 courses above road
level (Photo No 17). The pointing to the north parapet is at the end of its life with the
majority of the joints open or cracked (Photo No 18) 30% of the mortar joints to the
north parapet requiring repointing {(Photo No 19}, Apart from the minor accidental
damage on the north parapet both parapets followed a satisfactory alignment.

CARRIAGEWAY (item No. 21)

The bitmac surfacing over the structure was found to be in a satisfactory condition,
however very minor rutting was evident to the surfacing.

Inspection of the surfacing did not reveal any significant settlements/rutting therefore
the unknown barrel fill is assurmed to be well compacted ( Ff = 0.7).

LD/BRASS/BRPB/O1F
Status: Issued for Use

ACTION

Repoint
cracked/open
joints

Local masonry
repair

Reset masonry
blocks

Repoint
open/cracked
joints

Page 1 of 1
Rev 0 (8/96)
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3. CHECK CATEGORY  C1/T.
(MS-04/03)

4. PURPOSE OF CALCULATIONS
- BD21/97 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)

5. STANDARDS. CODES OF PRACTICE AND REFERENCE DOCUMENTS USED
FOR ASSESSMENT  (Erase as appropriate)

=~  SEE APPENDIX DBSC1 OVERLEAF
SEE APPROVAL IN PRINCIPLE FORM TAl

~ 6. SOURCES OF INPUT DATA
SITE SURVEY AND INSPECTION DATA
RECORB-BRAWINGS—

7. DESCRIPTION OF METHODS OF ANALYSIS AND DETAILS OF COMPUTER
PROGRAMS USED

CASIO CALCULATOR - PROGRAM ‘MEXE v1.5’

8. REVIEW AND VERIFICATION OF ASSESSMENT BY TEAM LEADER
The assessment output meets above requirements
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Comments So:h SPO‘ cﬂ.’o\'x e
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Bridge Inspection Guide (HMSO ISBN 0 11 550638 1) 1984
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CUMBRIA COUNTY COUNCIL - CONSULTANCY & DESIGN

No.
ARCH ASSESSMENT DESIGN SHEET - MODIFIED MEXE METHOD FOR BRPB :“ o 24
?—lgc No: Ve . g
2% éza T_MWSERAVE EmLuA~) Rev No: ©
'LOAD ASSESSMENT OF ARCHES IN ACCORDANCE WITH DATE PREPARED: — |PREPARED BT
"wnlE ASSESSMENT OF HIGHWAY BRIDGES AND STRUCTURES" %
[ ARTMENTAL STANDARD 8D 21/37 AbGL 1
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(RFFERENCES ARE TO BA 16/97 UNLESS NOTED OTHERWISE) KoY .98
5 UCTURAL DIMENSIONS Yat SouTH
N S moowme SPAN (square/skew) = &-450 B-420 (m)
- RISE OF ARCH BARREL AT CROWN re= 2-294 Z2-300 {m)
4 RISE OF ARCH BARREL AT 1/4 POINT = | ]-89% 2.00| (m)
A \ L
i ) EFFECTIVE THICKNESS OF ARCH BARREL d= 0.3¢5% O3 6% (m)
S e | EFFECTIVE DEPTH OF FILL AT CROWN = | O-388% | 03¢5 | ()
I — d+h= 2770 O-770 (m)
B _JVISIONAL ASSESSMENT (Cl 3.10)
PAL = 740 (d + h)¥L' but > 70T NORY R oT
—iPAN L= 4%0 | A-42D | . .5
FOTAL CROWN THICKNESS (d+h) = | 970 | o770 |PAL= 2737 2750 m
PAL= [27-37 | Z7%50 |(797 max)
$N /RISE FACTOR (Esr) (C 3.11)
! = 360 Fer= )0 N
(Fig 3.3) re = 3.66
f 2FILE FACTOR (Fp) (C1 3.12)
Fp = 2.3 [(rc - ralirc]®* rq = o624 = | 041 &bk
- re = ©-%7
1. TERIAL FACTOR (Fm) (C13.13) 095 c a7
BARREL FACTOR (Fb) (TABLE 3/1) = ==
HLL FACTOR (F) (TABLE 372) = 27 625 0425
MATERIALFACTOR (Fm) = (Foxd )+ (F x h) Fm = o- Z
4+ h
J*NT FACTOR (F) (Cl 3.16)
WIDTH FACTOR (Fw) (TABLE 3/3) fw= -4
MORTAR FACTOR (Fm) (TABLE 3/4) Fmo = _©- ;
__DEPTH FACTOR (Fd) (TABLE 3/5) Fd= _0-0 O-bug | O-648
JOINTFACTOR() = FwxFmoxF  f= o 44g
CONDITION FACTOR (Fc,) (CI 3.17 To 3.23 Inclusive) = |"7 o 7% 095
| ‘LT1 SPAN FACTOR
Single Span or Massive Piers Msf= 1.0 .
==End span normally MsF=109 } 0 / 0
interMediate span normally Mst=-08
MOUIFED AXLE LOAD (MAL) (C1 3.24)
MAL = Msf - &1 T 4p
= xFsr x Fp x Fm x F x Fg, x PAL MAL =
CENTRIFUGAL EFFECT (Fa) (C1 3.29)
s Centrifugal Effect considered applicable! YES/NO A MA
Radius () = _____ Fa=
. LOWABLE AXLE LOAD (AAL) (C1 3.25)
Is Axle Lift-Off applicable? YES NO
_ (Fig3i5b) | (Fg 3/5a)
N ORI SoiTi
AXLE FACTORS (Af)  SINGLEAXLE= [_[-5F 153 AAL 350 Uso m
- 2AXLEBOGIE= | |-O -0 AAL = q-0 5D
3AXLEBOGE = [0 89 o6 ML= | -0 Z.f,o
GROSS VEHICLE WEIGHT RESTRICTION (Table 3/6) 25T6v0 | 177 Gos | O
(" BRASS/MEXE2 ¥ Page |
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B6259 — GREAT MUSGRAVE RAILWAY BRIDGE
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B6259 —- GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 1 - VIEW OVER LOOKING EAST

PHOTO NO. 2 - VIEW OVER LOOKING WEST

L)



B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 3 - NORTH ELEVATION

PHOTO NO. 4 - SOUTH ELEVATION



B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 5- WEST ELEVATION

PHOTO NO. 6 - EAST ABUTMENT



B6259 —- GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 8 - GENERAL VIEW OF BARREL SOFFIT AT CROWN



B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 9 - SPALLING TO BARREL STONES 2" COURSE ABOVE WEST SPRINGING

PHOTO NO. 10 - OPEN MORTAR JOINT ALONG EXTRADOS JOINT ABOVE S.W QUARTER
POINT



B6259 — GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 11 - CRACKED/OPEN JOINT ALONG N.W EXTRADOS

PHOTO NO. 12 - GENERAL VIEW ALONG N.E SPANDREL



B6259 — GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 13 - VIEW ALONG NORTH SPANDREL/STRINGCOURSE



B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 14 - VERTICAL CRACK IN MORTAR JOINTS ON S.E WINGWALL



B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 15 - SPALLED MASONRY BLOCK IN N.W WINGWALL

PHOTO NO. 16 - GENERAL VIEW OF S.W WINGWALL



B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 18 - TYPICAL AREA OF OPEN JONTS TO SOUTH FACE OF NORTH PARAPET



B6259 — GREAT MUSGRAVE RAILWAY BRIDGE

PHOTO NO. 19 - TYPICAL VIEW OF NORTH FACE TO SOUTH PARAPET
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B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

APPENDIX
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B6259 - GREAT MUSGRAVE RAILWAY BRIDGE

H/IQAFORMS/BRASS/CCC/REPORT/Struct 15 {0} form
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BRITISH RAIL

BRIDGE & STRUCTURAL EXAMINATION REPORT

I
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PRESTON
v

-
-

X

£

Line

Stn. between

Divn. District

wageop

Type of Over/Umder-Bridge Structure Bridge No. oS 25

—— Sfowe AREH
27~ -o m#

At Li + 79__an

Route Code.

Canying
M,M&LME_—_

Condition of Part

= T-100d| Part
No.

F-dair
P-poor

Remarks (Refer to pants by number) Sheet of
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. Cross Girders

]

e
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Floor
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. Welds
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,\Ioﬂﬂ-l&nl) Pornlei ):JPL;NQ E£0~3//A~Di~a

\

. Bearings
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== British Hailways Board Group Standard

FORM ‘BA’ (BRIDGES) | GC/TPO356
Appendix: 5
Issue: 1
Revision: A
CERTIFICATION FOR ASSESSMENT CHECK Date: FEB 93

STRUCTURE/LINE NAME GReAT. NP?.%@GL‘E—‘!&EX . CATEGORY OF GHECK ...1.......

ELR/STRUCTURENQ. ... T o . et

| certify that reasonable professional skiil and care have been used in the assessment of the above
structure with a view to securing that: ‘
(1) It has been assessed in accordance with the Approval in Principle (where appropriate) as
recorded on Form AA approved on .. 2. NoYV: Y (DATE).
(2) It has been checked for campliance with the following principal British Standards, Codes of
Practice, BR Technical notes and Assessment standards.
80 2//9] BO 6324 BA /9 BAL3i/e4 BRIDGE INSP Guipe (1284).
List any departures from the above, and additional methods or criteria adopted, with reference and
justification for their acceptance (commenting on the results if appropriate).

CATEGORY 1
NAME
(ASSESSOR) 19/4/23 (DATE)
(ASSESSMENT CHECKER) 19//98 . (DATE)
PARTNER OF THE FIRM OF CONSULTING
ENGINEERS TO WHOM ASSESSOR/

CHECKER IS RESPONSIBLE 9 Nov.98 (DATE)
CATEGORY 2 AND 3 (NOTE: CATEGORY 1 CHECK MUST ALSO BE SIGNED)

(@) ASSESSMENT
NAME SIGNATURE
(ASSESSOR) (DATE)
BRB SECTION ENGINEER OR THE PARTNER
IN FIRM OF CONSULTING ENGINEERS TO--
WHOM ASSESSOR IS RESPONSIBLE  (DATE)
(b) CHECK
NAME SIGNATURE

(ASSESSMENT CHECKER) (DATE)

BREB SECTION ENGINEER OR THE PARTNER IN
FIRM OF CONSULTING ENGINEERS TO WHOM
CHECKER IS RESPONSIBLE (DATE)

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




| 2= British Railways Board Group Standard *

FORM ‘BAA’ (BRIDGES) GC/TPO356
Appendix: 6

Issue: 1
Revision: A

CERTIFICATION FOR ASSESSMENT CHECK Date: FEB 93

TIFI
STRUCTURE NAME/ROAD NO. GIREAT MLSGRAVE Ruy-N* 25 B623
LNENAME i
ELR CODE/STRUCTURENO. .. .EDPE& 22

The above bridge has been assessed and checked in accordance with Standards which are listed
on the appended Form BA. A summary of the resuits of the assessment in terms of capacity and

restrictions is as follows: ARCH RiNG UNSATISFACTORY FoR FuLL C+U INcL. 40 VEH

MAX. SINGLE AXLE LoAD 11,57

STATEMENTOF CAPACITY.  pMay. Dou@LE AXLE LOAD 757 PER AXLE
- MAY. TRIPLE AXLE HOAD 65" PER AXLE

...................... wHSrres:
e
Critical member/s: ARC’H RlNG‘ .........
TR
S
SCRIP A IENCI AND G

SEE REPORT FOR DETAILS

Name: Signed: Structurat Assessment Engineer

Name: _ Signed: - Civil Engineer

(1) e
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== British Railways Board Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix: 4
Issue: 1
Revision: A
APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: FEB 93

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

ELR/STRUCTURE NO. ... .0 T i i i sttt aneenees
BRIEF DESCRIPTION OF EXISTING BRIDGE:

(a) Span Arrangement .
SiNGLE sPAN  (APPRoy B.420)

(b) Superstructure Type ' -
MASe Py  Aec ( APPEay Sk 5'3")

(c) Substructure Type
MASS MASeN ey ABUTMENTS,

(d) Details of any Special Features

ASSESSMENT CRITERIA
(a) Loadings and Speed
NIA -

(b) Codes to be used 7
BD 2t[97 Ep &3/94 3/"/6/97 BAb2/94  Beipe= /NsEEeTI
C?ﬂ/lblf_ (’9 94)

(c) Proposed Method of Structural Anaiysis
Yobp,F1Er>  MEH=E DMIETH L.
(d) Details of any Special Requirements
N Az
STRUCTURAL ASSESSMENT ENGINEER'S COMMENTS

Sz Aprene e A ATTROHED,

L) oo SR - e




== British Railways Board Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix: 4

issue: 1
Revision: A

APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: FEB 93

CIVIL ENGINEER'S COMMENTS
BRE WORKS GROUP COMMENTS — IF APPLICABLE

PRCPOSED CATEGORY FOR INDEPENDENT CHECK:

SUPERSTRUCTURE ..... CAT .. .
SUBSTRUCTURE Visuae e Cureent loppin 6.

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

NAME OF CHECKER SUGGESTEDIFCAT20R3 ... . iitiiiiiiientnneaneiannnnans

CATEGORY 1~
THE ABOVE ASSESSMENT, WITH AMENDMENTS SHOWN, IS APPROVED IN PRINCIPLE:

s ...

mme (SENIOZ CIViL ENGNET2

CATEGORY 2 AND 3




== British Railways Board Group Standard

FORM ‘AA/1’ (BRIDGES) GC/TP0356
Appendix: 4

Issue: 1
Revision: A
APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: FEB 93

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

SCCPE OF ASSESSMENT
AP BisGe.  INSPECTIONS P CUZEE LapPING ArD b Fusn (NEHE

FoiZ CaccucpTiem CRpPACITY,
CEnAoDE oF YBLTURBE.,  INwEerins Fax Curead  loPpinde,

ASSESSMENT CRITERIA

a) Standards and Codes of Practice to be used in assessment

£3/9 A 1L/97 BAZ pfT JNSPECT7013
Bbzi[27 Bp&3/94 BA 1L/57 /o4 %mrf.—:(legd)

b) Proposed method of structural analysis
MeDiF D MEHZ METHOD.
¢) Planned Highway works/modifications at this site
TBIAC Heems Mes 37 SEeuiEzo.
d) Road designation/class and whether classed as a heavy ioad route
B 6259 A A HeEpuy lesrs FOTE .
e} Any other requirement

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

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

behatt of .. U\2ETTA o Ezatelyy £ QMBI L thorised to do so.

....................................

B (113




BRPB ASSESSMENTS

APPENDIX A

The use of modified MEXE method for assessment of single span masonry arch bridges with
angle of skew 0° up to 20°.

1

FACTORS

BARREL FACTOR Fb as table 3/1 except that:-

Large coursed sandstone - Good quality workmanship

Uncoursed masonry (sandstone, limestone, slate) and non-engineering brickwork.

FILL FACTOR Ff as table 3/2. If no settiement or tracking of surfacing.

JOINT FACTOR Fj
Fw, Fmo, Fd as tables 3/3, 3/4, 3/5 respectively.

CONDITION FACTOR Fc
BASIC FACTOR TAKEN AS
deduct if verge less than approx 0.75m thus allowing whee] load near 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
regarding 'd’ the barrel thickness a figure of 2/3 of the depth of the edge voussoirs is
taken, and the depth of fill limited to a maximum of the voussoir depth. If the structure
passes the 40t assessment, no further investigation is deemed necessary. If fails (but
would pass with d = voussoir thickness) then trial holes would be made over the crown of
the arch to determine the actual barrel thickness.

CALCULATIONS

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

1.2

1.0

0.7

0.9




ARCH DVERHRIDG:E ASSESSMENT ERDGE NO
EDE 25 :
Reference BASED ON DEPARTMENT OF TRANSPORT; DEPARTMENTAL CapmcrTy %

BA 1&6/84 |STANDARD ED 21/84 % ADVICE NOTE BA 16/84 FacTors
DIMENSIONS (m) NS : N 5
S.4 17 {Span L (kn) 21.1;2'?-67 Ring thickness 4 {26 j_le
Fig S.1 18 |Rise f{crown}) r_ .G Fill Depth h WERT l]
/5417 5 (15 1.8 \ s
Rise (quarter) ra (',,55{("(” Crown (h + d) 3'01 3.0 N
i |
PROVISIONAL AXLE LOADING, FAL
5.5 18 40€- | 40t
19 FAL = 740 ¢ (d + M2 for 1.5m < L < 18m
Fig 5.2 20 Lt.= L 0.28m < (h+d) < 1.8m|l FAL =
SPAN s/ RISE FACTOR Fan ' I ' 0
= 4.1 20 | o = 41.72 SR ) ‘ -0 I
f..q9 S.3 Fe 754 = _____.__%Cp] - - Fan it I
PROFILE FACTOR F, Nym = o3(1-¢%, oF
J.6.2 Scuft .-zf3z [-¢6l yoeFor Fre/re 7= 0.75 Fo = 1.0 «O._/(o 0.6
21 g = 754/ For ro/r_ Q.75
Fig 5.4 re = Fa = 2.3 x (1-rg/r2e.6 l Fo =_.] ;
S.6.3 21 | MATERIAL FACTOR F, (F, = (Fo i d) + (F, x h)3 ,
¢ (h + d) 3 ;
Table 5.1 22 Barrel Factor F, = ¢.95 0?)0 50%0
Table S.2| 22 Fill Factor Feg = O-7. I
S5.6.32 21 Fa={Fp % dd+F; ot h) = (6952 126)+(06.) xi.8].,) !
Novia ,.{o,qs,f';'_,fhd()o-'»‘-"-‘j'(,'_w Sgon' -6 * 131D Fm =
S.6.4 2T | JOINT FACTOR_F, (F, =¥, x F._ « Fg
Table S.3| 24 | Width Factor F, = 0.648 10.648
T-hle 3.4, 22 Mortar Factor F,__ =
ile S.S5| 24 Depth Factor Fg = !
&.4 poins FJ- #=F, % F, o« Fg = FJ' =_
5.7 T5-7 | CONDITION FACTOR F FE-25 C.)5
MODIFIED AXLE LOAD MAL e ol
5.8 27 | MAL = PAL % Fsr % Fp % Fm % Fj u Fc MAL =_ | t %
CONVERSION OF MODIFIED AXLE LDAD TO SINGLE :
DOUBLE % TRIFLE AXLE LDOADS '
Axle Allowablell FERMITTED
Factor |Axle Load| LOADING
Fig 5.5 29 Axle Type As Ay X MAL{ ON SPAN
Single Axle t
Double Axle Without Lift Off t
Double Axle With Lift Off | t
; ! —_—
i P
Traple Axle Z.6m Spacing | t
e — = = — mﬁﬁ_—'
CALCUL ATELD CHECKED I-DFQTE N SHEET oF !

% — — —




W07/12

‘99 TUE 17:16 FAX 01904 523661

BRPB YORK

goo1

ASSESSMENT GROUP
LEEDS

BRIDGE & STRUCTURE EXAMINATION REPORT
¥or British Ral Pro; Board

————
Line: EDEN VALIFEY

Location:  MUSGRAVE

JARVIS
Facilities

BridgeNo 25
Name MUSGRAVE

Type of Qver/Gnden/Bridge/Structire
Camrying  PUBLIC ROAD

Noofspans 1

0.S. Grid Ref. NY 765 136 Over ABANDONED TRACK At 04M 10CH (Mileage)
Use  PUBLIC ACCESS ELR EDE B.R.S.
Name of Part el Remarks (Refer to parts by name) Sheet 1 of 17
P « Pocx
Main Girders -
Cross Girders -
Rail Bearers - . N
o ; “Tatovau 5" | L. ‘
Fl.oor - u-?g-‘& W*J‘ - bt \Q o) g
Rivets & Bolts - Wacse 0y, oangudriee e v .:
Arch Ring : Stone F e Cerm ' 440 ' St g 176, ' Tote -.'F N I
Spandrels : Stone F_|° N B T . R - _.f;
;ibutmm. Stone F |~ v A Y ; \j{f_’,ﬁq___-;; R ]_,“9“_ .."-"_
ors - o e B AT - S sogrigg  4omwUFe © R
| Wing & Retaining walls R i A T N s T
Pointi 3 SN T C .
Parapets & Pilasters ¥ 2 . - 3
Columns & Cylinders - Ko .
Trestles & Crossheads - . %"‘“J
| Bedstones & Cills: Springers G | ¥ i =
Besting =T SPET O ¥t
Wm IJE . — :"_‘_::' . ‘:5 0-. -182 4 ~ e ' L“?:‘q” SB;::B:' .
w ; w;t \c{' -'. — . =~ 44 m« Relghonidss . :‘;1.?2
Dmme - Strutform ) Ts 181 S watn : S, ", Yo ",:;"ﬁ é
G &I: o N :__".“ N .l.wlldl‘_ u--— ; i “Lmh. ] ‘.:._" a tE il
M ~ R : Sz{é” . :w A 1 o 168 y . c_ﬂ
M = " Synangee P Gs.:_”--_:—_ (A Lineharns o ' K A
Road Condition G ’;» %76 Usoncies f{ ?vrr_,', 1, Kaberss
Vegetation F_|I i Sl P g BT L N af - )
Foundations NE | I Souis = ;,.. o T Xomon S, 188 i -..'j'-‘:.; =
| Approach Boundary Walls G| Sy g = g~ Sl
wh Fm‘ G ' ;“ - g 76 K -m;. ".' '_:_,.-'—-—- -
String Courses G |V wu b A O A LA e b
Bﬁd&N@m P -“ ‘,; . fo BN 185 Kl & - a 3

General Comments

Structure is in fair condition

Tick a5 appropristc

Change of consiruction

Closed line

CWR

Rail Joints

I 25T Axie/Abnormal Rd
Loads

Weight restriction plates

Inaccessible Parts

|

Tell Tales

| Plumbing Points

Date of previous detailed examination

17/8793

Next detailod cxmmination due _18/11/2004 |
. L. = .




WT/12 '99 TUE 17:16 FAX 01904 523661 BRPB YORK ooz
ASSESSMENT GROUP BRIDGE & STRUCTURE EXAMINATION REPORT
LEEDS/JARVIS Facilities (continuation sheet)

Line: EDEN VALLEY Particulars of Bridgc/Straeture:
Stny, betwesn®
and STONE ARCH,STONE ABUTMENTS, WINGS, SPANDRELS
0.5. Grd Ref.: NY 765 136 AND PARAPETS
Sheet 2 of 17
Remarks (Refer to parts by name)
L1
26.7m

26.4m

Parapet Heiglt East 1.230m
Parapet Height West 1.280m
Span 8.2m

Abutment Length 6.300m
Arch Heigh 4.4m

Width of Parapets 470mm




07712 '99 TUE 17:17 FAX 01804 523661 BRPB YORK @oo3

ASSESSMENT GROUP BRIDGE & STRUCTURE EXAMINATION REPORT
LEEDS/JARVIS Facilities (co@nuation sheet)
Line: EDEN VALLEY Particulars of Bridgc/Strueruse:
Stns. betwean?
and STONE ARCH STONE ABUTMENTS, WINGS, SPANDRELS
0.S. Grid Ref.: NY 765 136 AND PARAPETS
Shect 3 of 17

Remarks (Refer to parts by name)
Stone Arch
Located 2.5m in from west side voussoir face - spalied area to north crown 400mm * 400mm, 45mm deep.
See photo 1.

Isolated areas of spalling tlroughout soffit up to 50mm deep above springer courses. -See photo 2 and 3.
Loss of mortar in isolated areas 10mm wide, up to 30mm deep. Water percolation and leaching various to
soffit. See photo 4.

Isolated drummy areas.

Stone S els

North East - 2/3m? deep open joint, 20mm wide up to 30mm deep. Sep. fracture over voussoif stones 2.3m
long, bulging 10mm. See photo 5. '

South East - Sep. fracture over voussoir stones 1.8m long, bulging Smm. See photo 6.

South West - Sep. fracture over voussoir stones 2.1m long, open 2mm. See photo 7.

North West - Sep. fracture over voussoir stones 1.4m long, open 3mm. See photo 8.

Stone Ab i3
North and south abutments - isolated drummy areas. See photo 9 and 10.

Wing Walls Box |

North Bast - In mitre area 800mm above embankment - spalled area 330mm high, 200mm wide, 80mm deep.
See photo 11. »

1.650m sbove ground level - spalled to quoin 270mm high, 420mm long, 180mm deep. See photo 12.
0.5m? deep open joint to wing mitre 20mm wide, 40mm deep. -

South East - Located 3.2m back from mitre, 900mm above embankment - spalled area 800mm long, 300mm
high, 200mm deep. See photo 13.

Stone Parapets

East and west inner faces have been pointed.

Quter faces - deep open joints in various area 20mm wide up to 40mm deep.

East parapet south end - vehicle impact 2.250m long, 360mm high, displaced outward 60mm, has been
pointed. See photo 14.

East parapet, located 3.1m from south end - spalling to bottom course 400mm long, 360mm high, 60mm
deep. See photo 15,

West side parapet south end - pilaster cap displaced inwards 20mm at south end.

Waterproofing
Not examined due to no access. Visible evidence of failure with water percolation and leaching through
stone arch soffit.

Foundations

Not examined due to no access. No visible evidence of failure.

Bridge Numbers
None fitted to this structure.
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'ASSESSMENT GROUF BRIDGE & STRUCTUHRE FXAMINATION REPORT
LEEDS/JARVIS Facilitics {continuatinn sheet) i
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Sine betwren)
and STONE ARCHSTOND ABUTMENTS WINGS SPANDRELS {
(08 GndRef: NY 709140 CAND PARAPETS

"Sheet 12 of 17
Remar

) parts by pamcy

PHOTO No 17

WEST SIDE VIEW

F
PHOTO No 18
EAST SIDE VIEW
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