Amey

Name of Project:

Name of Structure

Assessment and Check Certificate

Category 0

Monks Flood Masonry Arch Assessment

A38 Monks Flood South Bridge

A38 Monks Flood Bridge
A38 Monks Flood North Bridge

Structure reference no: STR_14727, 14729, and 14730

We certify that reasonable professional skill and care has been used in the preparation of

the assessment and check of:

A38 Monks Flood South Bridge, A38 Monks Flood Bridge, and A38 Monks Flood North

with a view to securing that:

1) It has been assessed and checked in accordance with
a) The following Standards:

Refer to TAS in Appendix A

b) Inspection for assessment report No. NH611850-AMEY-SBR-
A38_14727_14729_14730-RP-CB-01_IfA dated 01.07.2025.

including the following:

The unique numbers of drawings used in the Assessment are:

Relevant Archived Drawings

STR_14730

Monks Flood South A38 Monk's Flood and 11/070035/S.24.05
STR 14727 Monks Flood South —

Land Ownership

Monk's Flood 11/070035/S/24/03
Monks Flood (A38/433.70) & Monk's
STR_14729 Flood South

(A38/433.40) General

Arrangements — Repair

Works
Monks Flood North A38 Monks Flood North | CM5013/TED/7106/106

Existing General
Arrangement

CM5013/TED/7106/01 Rev A

Proposed Remedial
Works Sheet 1

CM5013/TED/7106/02Rev B

GENERAL




2) It has been checked for compliance with:
a) The relevant standards in 1)

b) The assessed capacity of the structure, or element of the structure, is as

follows:
Structure Critical Location of Capacity Structure Pass/Fail
element failure required capacity
Monks Flood South Barrel Springing 40t ALL 40t ALL Pass
STR_14727 points and %
span points
Monks Flood Barrel Springing 40t ALL 3t ALL Pass (adequate
STR_14728 points and % for 3t)
span points
Monks Flood North Barrel Springing 40t ALL 7.5t ALL and | Pass (adequate
STR_14730 points and ¥4 FE2 for 7.5t and
span points FE2)
Notes

e characteristic material strength used in accordance with CS 454;
Assessment of highway bridges and structures Version:1.1.0 Figure
4.2.7b.

* The abutments and wing walls have been assessed qualitatively on
the basis of observations made during the inspection for assessment.
They were generally in a good condition with no evidence of
movement or settlement.

e Assumptions used in the Assessment refer to Appendix B.

e |tis recommended to carry out FEA analysis 3-d model (subject to OD
approval) which may improve the bridges capacity.
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Digitally signed b-

Date: 2025.09.30 16:38:24

Signed +01'00'

Name —

Assessment and Check Team Leader

Engineering Qualifications CEng, MICE

Diiitalli siined bi

Date: 2025.09.30
17:05:13 +01'00'

Signed
Name I
Position held Regional Structures Lead Midlands
Name of Organisation Amey Consultant
Date
Signed
Name Digitally signed by
o DN: cn
Position held
o=Highways
Engineering qualifications ok B gl 12
i highwaysen
TAA gland.co.uk, c=GB
Date: 2025.10.07
12:29:56 +01'00'
Date
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Appendix A: Technical Approval Schedule (TAS)

Schedule of Documents Relating to Pesign/Assessment of Highway Bridges and Structures

(All documents are taken to include revisions current as of 09 May 2024)

Eurocodes and associated UK National Annexes
Eurocode part Title Amendment/ | Notes
Corrigenda
Eurocode 0 Basis of structural- design
Ineorporating additional
corrgenda guidance-
December
2008-and-April
2010
This-document
is-to-beused
unti-30-March
2028 After
superseded-by
BS-EN
1990:2023
NA-to-BS-EN-1990:2002+ | UK-National-Annex-to-Eurocode-0 | National See-CD-350
gridanse:
Eurocode 1 Actions on structures
structures—General-Actions- December
load-for buildings March-2009
NA-to-BS-EN-1981-1- UK-National-Annexto-Eurocode Gerrigenda
Snew-loads corrigenda
December
2004-and
March-2009
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Eurocodes and associated UK National Annexes

Eurocode part Title Amendment/ | Notes
Corrigenda
June-2007;
Becember
2015-and
October 2018
actions Corrigenda
July-2009-and
dangary-2018
NA-to-BS-EN-19081-1- UK-National-Annex-to-Eurocede National
Fhermalachens 2004 and
Mareh-2008
MNA-te-BS-EN-1OGI-1- W Natienat-Annexte-Earocade -
— Actions-during-exesution Nevember
2012-and
February 2043
NA-te BS-EN-1991-1- UK-National-Annex-te-Eurocede -
N EAHE. MEHERE AU .
Acsidental-aclions Febraary 2010
serrigenda
August 2044
and-MNevember
2015
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Eurocodes and associated UK National Annexes

Eurocode part Title Amendment/ | Notes
Corrigenda
BS-EN-1991-2:2003 Eudrocede-1-Actionson Corrigenda See-CD-350
Tratficload D ; ion 7.5
brid 2004 | ditional
February-2010 | guidance:
Fhis-decument
isto-be-used
until-30-March
2028 Alter
superseded-by
BS EN-1991-
22023
NA=+A1:2020 UK-National-Annex-to-Eurocode Corrigendum See-CD-350
Ameﬂdm&ﬂt gui‘d_a_neer
duae-2020
Eurocode 2 Design of concrete structures
November 2028 -After
January-2014 | superseded-by
BS-EMN-1002-1
12023
Part-1-1:- General rules-and-rules
forbuidings
brid Desi | dotail i1 30-Marcl
rHes 2028 Adior
superseded-by
BS-EN-1992-1-
12023
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Eurocodes and associated UK National Annexes

Eurocode part Title Amendment/ | Notes
Corrigenda
NAto-BS-EN-1992-2:2005 | UK Natienal-Annex-to-Eurocode -
structures—Part-3:- Liguid is-to-be-used
structures 2028 .- After
superseded-by
BS-EN-1892-1-
4:2023
MNA-BS-ENIOG2-32008 | UK National-Araexto-Eurccode -
containment-siructures
fastenings-for-use-in-conerete
2:-Design-of concrete-strustures—
use-ir-cencrete
Eurocode 3 Design of steel structures
rules-and rules-for-buildings and-Apri-2009 | unti-36-March
2028 After
superseded-by
BS-EN
1993-1-1:2022
NA+A1:2014 10 BS EN UK-Natisnat-Annex-to-Eurocede -
Part-i-1Generalrules-andrules
for bunldings




Eurocodes and associated UK National Annexes

Eurocode part Title Amendment/ | Notes
Corrigenda
struetures—Part-1-3-General Nevember is-to-be-used
rules—Supplementary-rules-for 2008 unti-30-March
cold-fermed-members-and 2028--After
" hichitwill
superseded-by
BS-EN
1993-1-3:2024
NA-to-BS-EN-1993-1- UK-National-Arnex-to-Eurocode -
Pard-2 Supplementaryrulas{or
cold-formed-members-and
sheeling
A2:2020 structures—Part-1-4 General EN-1993-1-
rules —Supplementaryrules for | Amendment | 4.0006 +
stainless-steels No—+ A1:2015
+-A2:2020
Amrendmeant
No-2
Part1-4- Supplementaryrules for | Amendment
stainless-steels Ne—
strasturabelements wri-30-March
No-2; supsrsedad oy
+A2:2019 BS EN
1993-1-5:2024
Part 1-5-Plated structural Amendment
elements No—+
At2047 structures —Part 1-6-Strength
and-stability-of shell-structures Amendment




Eurocodes and associated UK National Annexes
Eurocode part Title Amendment/ | Notes
Corrigenda
struetures—Part-1-7-Plated April-2009
structures-subject-to-out-of plane
loading
structures—Part-1-8-Design-of December is-to-be-used
September 2028 -After
2009-and superseded-by
August-2010 BSEN
19931-8-2024
NA o BS EN-1993-1- UK National- Annex-to-Eurocede -
Part1-8 Desi ¢ ioint
strustures —Park 1-O Faligus Decamber
2005,
Seplember
2006-and-April
2008
NA-to- BS-EN-1993-1- UK-National-Annex-te-Eurocade -
Part-1-9-Fatigue
BS-EN1993-1-10:20056 Eurseode 3-Design-olstasl Corrigends
Part 1-10-Material C :
toughness-and-through-thickness | 2005;
o8 S |
2806-and
March-2009
NA-to-BS-EN-1893-1- UK-Natienat-Arnexte-Eurocede -
Par-1-10-MateriaHeughness-and
I b thict :
Part 1-11 Desi ¢ Aril 2009
ith tensi
compenents

GENERAL




Eurocodes and associated UK National Annexes
Eurocode part Title Amendment/ | Notes
Corrigenda
NA-to-BS-EN-1993-1- UK NationalAnnex-to-Eurocode -
Part1-11 Design-of structures
with-tension-components
structures—Part1-12-Additional | April-2009
rules-forthe extensionof EN
1993 -up-to-steel-grades-S-700
MNAto-BS-ENIOU3-1- Yepationat-Arnexte-Eurocode -
Part-1-12-Additional-rules-for the
axlonsion-o EN-1G03 up-to sleel
grades-S-700
structures—Part-2 Steel-bridges | July-2009
NA+A1:2012 10 BS-EN WK-National-Annex-to-Eurocode +At2012
Part-2-Steel-bridges
structures —Part 5-Piling May-2009
NA+A12012 16 BS EN W NationalAnnexto-Eurocode +=A12012
1993-5:2007 3:-Design of steel-structures—
Part 5Pl
Eurocode 4 Design of composite steel and concrete structures
steel and concrete structures — April-2009
Part 11 General rules and rules
for-buildings
NA-te-BS-EN-1984-1- UK-Nationat- Arnex-te-Eurseodes -
conerate-structures —Part1-1
Generalrules-andrules-for
buildings
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Eurocodes and associated UK National Annexes
Eurocode part Title Amendment/ | Notes
Corrigenda
steel-and-consrele-structures— Suly-2008
Part2-Generalrules-and-rules-for
bridges
MAto-BEEMN1994-2:2005 | UK Natienal-Arnexis Eurneode -
concrete slractures — Part 2
General-rules-and-rules-for
bridges
Eurocode 5 Design of timber structures
common-rules-and-rules for Incorporating
buildings corrigendum
June-20086
Pard--GCeneral—commeoentules
and-rules-for-buildings
BS-EN 1805222004 Eurecoda-b-Dasighof-tmbar -
structures—Part- 2 Bridges
NALlo-BS-EN1OG5-2:2004 | UK Nalisnal-Annexto-Eurscode -
5:-Design-of-timberstructures —
Part2 Bridges
Eurocode 6 Design of masonry structures
1:2005+A1:2012 structures —Part-1-1-General _ is-to-be-used
rules for reinforced-and Corrigenda unti-30 March
unreinforced-masenry-structures | Febraary2006 | 20og Afier
superseded-by
BS EN
1996-1-1:2022
Fard-1 Cenaralrdastfor
reinforced-and unreinforced
FAASORP-Shrustires
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Eurocodes and associated UK National Annexes
Eurocode part Title Amendment/ | Notes
Corrigenda
structures—Part-2-Besign September
materials-and execution-of
FAASERY
NA-te-BS EN-1996-2:2006 | UK-National Annex-te Eurocode Corrigendum
selectionobmateralsand
executien-of masonry
BE-ENALO6-3-2006 Eurscode-6-Designelmasoney Corrgentm Fhis-dostment
ot Part 3 Simolified Sotober.2008 . I I
loulat hods £ 130 Marel
i gggg-idtel
) hich-it witl
suparseded-by
BS-EN-1996-
3:2023
NA+A1:2014-to BS-EN UK-National-Annex-to-Eurocode +A1:2014
methedsfarwnreinforead
masonry-structures
Eurocode 7 Geotechnical design
February-2009 | until-30-March
2028 After
which-itwill-be
superseded-by
BSEN
1990:2023
Generatriles Cerrigendum | BS EN1997-
Amendment 1
—July- 2014
and
Amendment 2
-2022
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Eurocodes and associated UK National Annexes

Eurocode part

Title

Amendment /
Corrigenda

Notes

BS-EN9GZ-2:2007

Corrigendum
June-2810

Eurocode 8

Design of structures for earthquake resistance

Corrigendum
June-2009;
January-204H1
and-Marsh
2043

NA-to BS-EN-1998-2:20056

NA-to-BS-EN-1908-5:2004

Eurocode 9

Design of aluminium structures
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Eurocodes and associated UK National Annexes

Eurocode part Title Amendment/ | Notes
Corrigenda
structural-rules corrigendum wntil-30-March
Marech-2014 2028 -After
hich-itwill
superseded-by
BSEN
4999-1-1:2023
NA-to-BS-EN-1999-1- UK-National-Annex-to-Eurocode National
—Part 1-1 General-structural No 1
rules Gorrigendum
No 4
2028 After
hich-itwill
superseded-by
BS-EN
1999-1-3:2023
—Part-1-3-Strustures-suscephible
to-fatigue
structural sheeting Corrigendum until- 30 March
November 2028 _After
suparsadad-by
BS-EN-1899-1-
4:2023
NA-to-BS-EN-1999-1- UK-National-Annex-to-Eurecode -
—Part 1-4 Cold formed-structural
sheeting

Bsi Published Documents

For guidance only unless clauses are otherwise specified in CD 350 Appendix A.

Published Document
reference

Title

Notes




Eurocodes and associated UK National Annexes
Eurocode part Title Amendment/ | Notes
Corrigenda
MNationalAnnexes-to-BS-EN
1992-1-and BS-EN-1992-3
A ti A f ditional
guidance.
Clause-3.6-in-CD-350 refers-to
| 2.5.in PD-6687-1this|
now-clause 4.5-in-RPD-6687-1
Clavsa4-2inCh 350 refarsta
£ ot BS EN-1992 - lie A § ditional
4
guidance.
PD 669442011 R 20 tor 5 Gosl | e Com I ]
loading-to-BS-EN-1987-1
See-CD-350-Appendix-A-for
PD-6695-1-9:2008 Recommendations for the-design | See CD-350-Appendix-A-for
: BS EN 1993-1-C tsaakai _
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Eurocodes and associated UK National Annexes

Eurocode part Title Amendment/ | Notes
Corrigenda
A1:2042 | 3 £ brid BS EN 1993 Jditional auid '
Ceorrigendum-No-1
Annex-to-BS-EN-1994-2
¢ ‘ | \ ditional-auid .
resislance-to-BS-EN-190G8
PD-6702-1:2009+A1:2019 | Structural-use-of aluminium. Amended 31-May 2019
8 Lot -
i BS EN
1498
en-the-use-of structural-bearings
brid —— BS EN
1090-2. Guide
i ‘ o
to-BS-EN-1090-3




Execution Standards referenced in British Standards or Eurocodes

Execution Standard Title Notes
reference
BS EN-1090- Execution of steel structures and
. : ; formi
assessment-ef-structural
compenrents
: b for i b ¢
steel-structures
. ,
rmini '
| ; . I
October2015-and
November2015

Product Standards referenced in British Standards or Eurocodes

Product Standard
reference

Title

Notes

BS-EN

Supersedes BS-EN

BS EN-1317-1:2010

BS-EN-1317-2:2010

BS-EN-1317-3:2010

BB-ENV-1317-4:2002

Draft-BS-EN-1317-4-for public
comment-published-inJune-2012
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Product Standards referenced in British Standards or Eurocodes

Product Standard
reference

Title

Notes

PB-GENITR16949:2016

Road-RestraintSystem—
5 » teaint
Pedestrian-parapets

PD-CEN/TS-17342:2019

PD-CEN/TR-17081:2018
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Product Standards referenced in British Standards or Eurocodes

Product Standard
reference

Title

Notes

BS-EN-10025-2:2049

Supersedes-BS-EN-10025-
42684

Supersedes-BS-EN-10025-

BS-EN-10080:2005
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Product Standards referenced in British Standards or Eurocodes

Product Standard Title Notes
reference
BS-EN-15258:2008 Preecast-concrete-produeis—
Retain Lol |
British Standards
British Standard Title Notes
reference
conerete (See-BS4482 upte2mmdia:
see-BS-ENI0025-1-forlarger
sizes-and-dowels—Ses BS-EN
13877-3 for dowel-bars-in
sonsrela-pavements:)
wire-and strand for the
praslressing-sfcensrete
Saptember2006
Currenptly-the-reguirements-of-BS
of PD-CEN/TR-18949:2016
rotaini
| | roint ! soil I
otherfills
BS-8500-1:2623 Gensrate—GComplementary Supersedes-BS-8500-
Mothod of ™ l
B&S-8500-2:2023 Cenerete—Complementary SupersedesBS5-8500-
Speecification f ' |
materials-and concrete:
bondi | outt ¢ chaal
reiforcementforeoncrate
The Manual Contract Document for Highway Works (MCHW)
MCHW reference Title Notes
MCHW Vol ™ S sacilicaioniorti Worl S pociioat 7 e
October 2022 execulion standards-mustbe
used-A-Deparlure-is-necessary




forthe-parts-where a-compliant
Amendments-Ostober 2022
MCHW ol 2 : EHEEEEEEE.l =t DR
October 2022 !sietesbﬁleil‘guldgansl IE' QI“ them \ "if““m SHidencs s!en f i’a:”’!
rstbe-tsed - A-Dapartirets
Recassanforthe parts where o
i fifiale :
prblished:
Amendments- Ostober-2022
Supersedes-November 2021
version
Eebruary-2017
The Design Manual for Roads and Bridges (DMRB)
DMRB reference Title Notes
GG 101 Introduction to the Design Manual | Replaces GG 101
Revision 0.1.0 for Roads and Bridges Revision 0
GG102 Quality- Management Systems-for | Replaces-GB-02/16
66103 Introduction-and-general
GG 104 Requirements for Safety Risk Replaces GD04/12 and IAN
Revision 0 Assessment 191/16
GG 184 Specification for the use of Replaces |IAN 184/16
Revision 0 Computer Aided Design
CG 300 Technical approval of highway Supersedes BD 2/12
Revision 0.1.0 structures
CG 302 As-built, operational and Supersedes BD 62/07
Revision 0 maintenance records for highway
structures
cG 303 -
Revision-0 Qu_allty Hebnce SGI'E'“.B fo SuperearesBR-35/
paie afd-eifsiarprotastive
G305 |EE{E“|I'EQ'E = K Ehighway S /o5 BD 45/93
Reuisiend struetures
Revision2 systems
cbi27 Cross-sections-and-headreoms ReplacesTB-27/05-and - TD-70/08
SB-361 The-designand appearance-of Supersedes-BA-41/98
Revision.0 higt bnsch
Gb-352 Besign-ef roadunnels Supersedes-BB-78/99
Revision.0
Revision-0
cBb354 Bestanalminorslrachuas Supersodos OO 264
Revision1.4.0 Ravision.1
Revision.C loei | viaied ¢
highwavslruchures
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The Design Manual for Roads and Bridges (DMRB)

DMRB reference Title Notes
CB-358 Design-ef-highway-structuresfor Supersedes-BA-59/94
Revision 4 pulscd :
Revisiont IAN-168/42 and IAN-169/42
CE3568 Weterpreshng and-surfacigof Supeisedss CD 358
Revision 2.4.C 6 bridee. dosl Revision 2.3.0
CE358 Besigaraguirementsfor Susersodes-EA 2600 ancd AR
Revision.C £fit I 131/14
cE280 Yseofcompressivemambrane Supersedes BD-SHOR
Revision 2 o Bisdeis.dael
chast Weathering-stestfor highway Susersedes B /01
Revision.0
cbB 3282 Erclosursofbridges Replaces BD 67/08-and- BA-8706
Rovidon
cB363 Designrules-forasrodynanmie Replaces-BB-49:04
Revision-0 s
on-bridges
CH 367 Treatmentelexisting slrusturesen | Replaees BB 0607
GD-368 Design-of-fibre reinforced-polymer | Replaces BD-90/05
Revision-0 bridges-and-highway-structures
GDb-369 Surface-proteclion-for concrete Replaces BA-85/04
Revision-0 highway-struetures
cb-374 Strengthening-highway-structures | Replaces BD-85/08,-BD-84/02
Revision-0 using-fibre-reinforced polymers
and-exiernally-bonded steel
plates
cb-372 Desigh-of post-installed-anchors Supersedes-lAN-104/15
conerete
Gb-373 Impregnation-of reinferced and Supersedes-BD-43/03
Revision-0 presiressed-conerete-highway
struetures using hydrophebie
cb-374 Theuse of recycled-aggregates-in | Supersedes BA 92/07
Revision8 strustural-concrets
B35 Besign-of-carrugated-stest-buried | Supersedes-BD-12/61
Revision1t structures
GB-378 Ynreinforeed-masoenry-areh Replaces-BB-91/04
CD 377 Requirements for road restraint Supersedes TD 19/06
Revision 4 systems
o Managing geetechnical risk
CS 451 Structural review and assessment | Supersedes BD 101/11
Revision 0.1.0 of highway structures
CS 454 Supersedes CS 454 Revision 1

Revision 1.1.0

Assessment of highway bridges
and structures




The Design Manual for Roads and Bridges (DMRB)
DMRB reference Title Notes
Revision-1-4-4 bridges and structures 0
Revisi ‘
Revision-0 bridges-and-structures-for-the
effectsolspecialype-general
order{STGO}-and special-order
50 vehisles.
Revision 1 substructures, retaining structures
and buried structures
cS 464 7 I I ; £ S o5 BA 37/92 AN
cs 482 Repairand-managementof Supersedes BA-35/90-and BA
Revision C I A : 52/94
structures
LA-104 Environmental-assessment-and Supersedes-HA-205/08-HD
133110
LA-106 Cultural-heritage-assessment Supersedes-HA-208/07-HA
Revision—1 60/92 -HA-75/01
LA-1H10 Material-assets-and waste Supersedes-|AN-153/114
Revision-0
LA-113 Road drainage-and the-water Supersedes HD-45/09
Revision-1 environment
LD.149 : - o 19 whicl
Revision.0 Itaal elsnlde enviFormental mitigatien | § G”“e'lblbl‘l I|u 55/94 L
66/95
Interim Advice Notes
IAN reference Title Notes
IAN-1056/08 Implementation-of censtruction This-document-has-been
(design-and-management} 2007 withdrawn-without-replacement.
and-the-withdrawalef SD-10-and
SB-14
Miscellaneous
Standard reference Title Notes
CIRIA-C543 Bridge-Detailing-Guide

GENERAL




Miscellaneous

Standard reference Title Notes

CIRIA C656 Masonry arch bridges: Condition
appraisal and remedial treatment
2006

CIRIACB86 Safe-Access-for Maintenance-and
Bonai

GIRIA- G760 Guidanee-en-embedded-retaining
walldesign

CIRIA G758 Controloberackingcavssd by Supersedas CEB0

nad.dek ——

GIRIA-GTTT Generalfixings—guidance-on
selection-and-whole-life
managament

CIRIA C800 Guidance on the assessment of
masonry arch bridges

Contractor Report 284 Assessment of repair and
strengthening techniques for brick
and stone masonry arch bridges.
Publication Year. 1992

TRRL CR 244 Masonry properties for assessing
arch bridges. Publication Year.
1990

Additional Standards

Additional standards needed for a particular design should be listed here.

Reference Title Notes
design-of-conerele bridges 41984
other-Structures

BS-EN-1504-3:20056 Products-and systems for the
protection-andrepairolconcrale

; . it il AR
evaluation-of conformity.-Structural
I | ,
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Additional Standards

Additional standards needed for a particular design should be listed here.

Reference Title Notes
BS-EN-10219-1:2006 Cold-formed-welded-structural Super
. 5 |

GENERAL
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Appendix B

Assumptions used for the Assessment of the Arch Bridges

. the bridges were assessed using an “Equilibrium-based analysis” in accordance with CS 454
Cl 7.10 and the Archie-M software program. The Archie-M software is based on the line of thrust
(Equilibrium based on resultant forces). The arch barrel was assessed with any strength
enhancement to the arch barrels provided by the spandrel walls will be ignored Stiffening effects due
to spandrel walls are to be ignored, i.e. the spandrel walls are considered to be beyond the width of
the active arch barrel. The spandrel walls, abutments, wingwalls and foundations will be assessed
qualitatively in accordance with CS 459 Clause 2.22. Brick masonry parapet capacities will be
assessed quantitatively in accordance with "Guidance on the Design, Assessment and Strengthening
of Masonry Parapets on Highway Structures” published by Department for Transport in 2012.
Permanent actions arising from dead loading and superimposed dead loading will be calculated
based on dimensions taken from the Inspection for Assessment and using the material densities in
accordance with CS 454 Table 4.1.1a.

The traffic actions for normal traffic will be represented by the axle loads and be applied as specified
in CS 454 Section 7. The road surface is assumed to be poor, and the traffic flow category is taken as
high in accordance with CS 454 CI. 2.16.5 and CI. 5.5.

Action related to general order traffic under STGO regulation : Category 1 (GVW < 50T) — using ALL
model 1 only (span <20m). Single, double and triple axles only from CS454 tbl.B1

However, due to the small span only the single axle is applicable.

. material strength based on as built, on site observation and CS 454 figure 4.2.7a.
. CS454, CS 455, and others listed in 4.1.a below.
. Effective width was based on CS454 Fig. 7.7.6. with the dispersal curtailed due the presence

of the unbonded longitudinal joint at the interface between the different arch sections. Condition factor
is taking account for within Archie M, by considering mortar loss, presence of longitudinal crack
resulted in curtailment of the load dispersal width, joint bedding width if > 6mm we allowed for it by
reducing the masonry strength.

. Longitudinal cracks will be quantified by limiting the transverse width of the barrel, limiting the
load spread across the barrel.

. Lateral cracks are indicative of arch deformation or where hinges having formed in the barrel.
In this instance the assessment will be referred back to the client for more detailed consideration.

. The effects of cracks in the spandrel walls and wing walls will be assessed qualitatively.

. Dampness of the barrel is indicative of inadequate waterproofing of the barrel extrados. This
does not reduce the barrel masonry strength but will affect the durability of the structure and will be
addressed within the assessment report.

. Spalling of the intrados and loss of face of the masonry will be allowed for directly by a
reduction in ring thickness. Joint width factor, Fw

. The masonry strength was multiplied by the joint width factor from tbl.7.5.1 to account for joint
width. Joint depth factor, Fd



. Loss of pointing in the joints will be directly input into the Archie-M program .
Mortar factor, Fmo

. Mortar condition will be accounted for by choice of brickwork strength (lime or cement mortar)

GENERAL



Appendix C: SES review comments sheet
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National Highways SES Structures Comment Record Sheet (Brunel Ref: 100712, 101273, 101857)

Project Name;
Structure Name:

Meonks Flood Masonry Arch Assessment
A38 Monks Flood South Bridge

Comment Sheet Document Control

A38 Manks Flood Bridge Comment Sheat Version Date NH C Date Designer’s Resp Sent | Notes
Sent
A38 Monks Flood North Bridge A 07-08-2025 11.08.25 Comments by SPD/AM
NH Structure Key: STR_14727 B #4.09.25 Comments by SPD/AM
STR_14729 c 10-08-2025 Comments by SPD
STR_14730 p 23/06/2025 250925 Comments by SPD
Document: CATO Assessment 8 Check Certificate E 28/04/2025 30.09.25 Comments by SPD/AM
Report No.:
First Issued: 01/07/2025
No Section Initial NH Comment & Responses to Further comments on Designer’s Designer’s Response to Initial NH Comments & NH Acceptance
: reply Responses to Further NH comments
Major Comments
General A | Whilst the required capacity of the in-service structures is 40T ALL, the Thank you for
37 rating for STR_14729 and 7.5T rating for STR_14730 is questionahle. this elasifestion
This shall be identified as a fallure in the certificate. the bridges were assessed using an
If Archie-M software was used for the assessment, that shall be clearly 'f";q”'”b””m‘bi’“d analysis” in accordance | qpq i o)
stated in the certificate. SES suggest using a more refined higher with 5454 C17.10 fmd theArchle-!Vl software | ;oo o
method for assessment. The certificate doesn’t provide adequate program. The Archie-M st?ftw‘sre is based on | | e ation
information about the assessment either. SES suggest providing an the line of thrust (Equilibrium based on | (. cj0uid be
appendix to the certificate with as much as details of how the resuftant forces).  The arch barrel was appended to
assessment was carried out to include at least the following. assessed with any strength enhancement to | . o0y
* the methodology of the assessment with loading considered th.e arch h_arre!s DTGVI'ded _bythe spandrel walls certificate,
1 and any assumptions (if any) will be ignored Stiffening effects due ta | .. =

material properties referring to as-builts or relevant standards
relevant standards/cther technical decuments considered
(TAS).

how inputs were derived and applied, especially the effective
width and defects/condition factors.

recommendations for risk mitigation measures/options,

Please refer to CG 300 ¢l 2.77 too.

spandrel walls are to be Ignored, le. the
spandrel walls are considered to be beyond
the width of the active arch barrel. The
spandrel walls, abutments, wingwalls and
foundations will be assessed qualitatively in
accordance with CS 459 Clause 2.22. Brick
masonry parapet capacities will be assessed
guantitatively in accordance with "Guidance
on the Design, Assessment and Strengthening
of Masonry Parapets on Highway Structures”

wheres a

variable is

applied in a
mariner that is
at the
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published by Department for Transport in
2012,

Permanent actions arising from dead loading
and superimposed dead loading will be
calculated based on dimensions taken from
the Inspection for Assessment and using the
material densities in accordance with CS 454
Table 4.1.1a.

The traffic actions for normal traffic will be
represented by the axle loads and be applied
as specified in CS 454 Section 7. The road
surface is assumed to be poor, and the traffic
flow category is taken as high in accordance
with CS 454 Cl. 2.16.5 and Cl. 5.5.

Action related to general order traffic under
STGO regulation : Category 1 (GVW < 50T) =
using ALL model 1 only (span <20m). Single,
double and triple axles only from €5454 thl.B1

However, due to the small span only the
single axle is applicable.

material strength based on as built, on site
observation and CS 454 figure 4.2.7a.

(€S454, CS 455, and others listed in4.1.3
below.

Effective width was based on C5454 Fig.
7.7.6, with the dispersal curtailed due the
presence of the unbonded longitudinal
joint at the interface between the
different arch sections. Condition factor
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is taking account for within Archie M, by
considering mortar loss, presence of
longitudinal crack resulted in curtailment
of the load dispersal width, joint bedding
width if > 6Bmm we allowed for it by
reducing the masonry strength.

Longitudinal cracks will be quantified by
limiting the transverse width of the barrel,
limiting the load spread across the barrel.

Lateral cracks are indicative of arch
deformation or where hinges having formed in
the barrel. In thisinstance the assessment will
be referred back to the client for more
detailed consideration.

The effects of cracks in the spandrel walls and
wing walls will be assessed qualitatively.

Dampness of the barrel is indicative of
inadequate waterproofing of the barrel
extrados. This does not reduce the barrel
masonry strength but will affect the durability
of the structure and will be addressed within
the assessment report.

Spalling of the intrados and loss of face of the
masonry will be allowed for directly by a
reduction in ring thickness.

Joint width factor, Fy

The masonry strength was multiplied by the
joint width factor from tbl.7.5.1 to account for
joint width.

Joint depth factor, Fq
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B

Please include an appendix to the certificates that provides the
information that addresses the above bullet point from DMRB.

Please also provide a dlarification on whether addressing any of the
assumed variables could be part of a refined assessment as part of an
appendix to the certificate? If so, should a refined assessment be
proposed?

» Loss of pointing in the joints will be directly
input into the Archie-M program,

Mortar factor, Fma

* Mortar condition will be accounted for by
choice of brickwork strength (lime or cement
maortar)

Appendix will be included

For this single span structure, a refined analysis is not
recommended as it will not Improve the result,

Closed, subject
to amendments

Noted, Closed,
subject to
amendments/
inclusionin
appendices.

Closed

General commentary—
Archie M and Effective
width

In the interest of time, based on experience, and without an
assessment report to hand, many reported failures using Archie-M can
be caused by how the effective width from CS 454 is applied to Archie.

1) An effective width of axle distribution can be derived aver the crown
in accordance with CS 454, but this can be massively conservative for
the quarter spans, springing points, and abutment, which, baring
longitudinal cracking, can have a higher structural effective width due
to internal redistributing of forces within the structure.

2) When the failure load case is selected in Archie M, the real axle
locations are likely at a location that produces a much higher effective
width under C5 454,

3) The text input file used for Archie M includes a limiter on effective
width, this can mean that even if a higher effective width Is used in the
UI, the effective width is lowered due to the text file.

1) Default Archie M value for the effective width of
2,5m was used as it was the most appropriate due to
the unbonded longitudinal joint at the interface
between the original arch and the extended arch
sections.

2) The worst position for the axle load is at the %
point to cause hinge to develop. Due to the presence
of longitudinal joint at the interface between arch
extensions which curtail the dispersal in the transverse
direction 2.5m effective was the most appropriate.

3} noted.

Accepted and
closed

Closed
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General A | Assuming no improvements can be made based on comment 2 above, | Ring is an upper bound solution based on the
has any consideration been given to using other software? This will | development of four hinges for single spans is not give
require agreement with NH OD, but it might be worth doing a quick | any better results than Archie M (lower bound
analysis of the structure using other software, such as LimitState RING, | solution). Ring software can make difference namely
to see if the capacity can be improved further. gives better results than Archie M only for multi-span

viaduct arches due to the interaction of the rigid blocks
3, with the piers. FEA analysis 3-d model may produce
Please state in the appended recommendations that FEA analysis 3-d | higher capacity but for the location/usage of these
model may produce higher capacity but that such analysis is unlikely to | bridges such rigours analysis Is not justified.
B | be justified for such structures. Added 1o the certificate. Closed, subject
. . : to amendments
NH OD can then make a decision if appropriate.
Closed
Section 1) a) A | Delete the standards given in 1) a) and refer it to TAS in the appendix. | Deleted. Closed, subject
Include GG 101 to TAS, to amendiments
4. .
Was any consultation made with Ciria 8007 Yes, including Contractor Report 284, TRRL CR244, Closed
CIRIA 656, CD 377, C5 458.

Section 1) b) A | Please check IFA report ref and date. Noted. Closed, subject
to amendments
te the text in

D | This comment hasn’t been addressed; the comment remains open. the Section.
5 IFA is dated 14/06/2025 on the front page and signed on the 30 Is Amended, Inspectlon for assessment report No. Closed, subject
the given report ref humber correct? NHE611850-AMEY-SBR-A3B_14727_14729_14730-RP to amendments
CB-01_IfA dated 01.07.2025. to the text in
the Section.

Section 2) b) A | Please state the mechanism within the barrel. Presumably, it's either at | Noted, for the single span arch failure occur due to the | Notad

6. the quarter span or uncontained trust towards the springing point. development of four hinges at the two springing, under | cjgsad
the wheel load (1/4 point) and at the other 1/4 point.

Section 2) b) A | Please expand the table to identify critical element, load effect, | The table will be expanded, single arch the critical | Closed upon
assessment loading, resistance, structural adequacy factor; please refer | element Is the arch barrel, assessment load single axle, | receipt of the
to per CS 451 Appendix C. double axle and triple axles load was applied. updated

5 P certificate.
7 Please reformat the tables as per CS 451 Appendix C to include the "
g symbols for the assessment resistance and the assessment action
effects to R*A and S$*A, respectively.
Please include a column in the tables to indicate whether the element
is “passing” or "failing”.
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This comment hasn't been addressed; the comment remains open.

Column added

b) The assessed capacity of fhe structure, or element of the structure,

follows
Structure Arch Barrel PassiF3
Monks Flood South 40t ALL Pass.
STR_14727
Monks Flood STR 14729 dALL Fail |
The provided information in the tabie is unclear/confusing and, as itis Monks Flood North 7.5EALL and FE2 Fail
STR 14730
now, it concludes that the second arch can only accommodate the DL. =
Please can you see the table below and expand the assessment
outcome appropriately, Table expanded as requested.
Structure Critlcal Location of | Capacity Structure
element failure required capacity Thruclee Tl | Locstn el | Copechr | Srthew FmnFull
sdemnni tadure: gg!l]l’mt COpaCiTy
Wemn Finod 5i 5 Al It &) Fans
Barred SpHnging Aot ALL 40t ALL Pass g | e e
palht, Wariks Flaod Banel m o] WAL | Pase (seoams
quarter STR-MTE ngu"}fm"i_'- = e
Span, crown um;:‘?:&m ] Qf.’.:‘i!?v. LN :I:Iz i ;?2.?;‘;“
£tr 1pan poos TEN
— Barret -— Jot/ALL 3t ALL Fall
— Barral —— dot AlLL T.5tALlLand | Fall
FE2
Page 1 Please delete the table at the bottom with auther, issue date ete. Amended. Closed upon
receipt of the
updated
8. certificate
Closed
Signatures Please change “Design and Check Team Leader” as “Assessment and | Amended. Closed upon
Check Team Leader™". receipt of the
updated
9. certificate.
Closed
Signatures Please can you verify Ali Akarim's ICE membership status as CEng, MICE. | ICE MEMBERSHIP No. 47606630. (Abdulkarim All) | Thank for
abbreviated to Akarim Ali. confirmation
10. Please be

advised that
Akarim should
opt Into the ICE
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memhers’
directory
“Professionally
qualified
members: tick
lisplay
Eion,
employer and
full title™

box to

your ICE

Without it
ticked members
of the |CE are
not listed as
CEng or lEmg:

The tick box is

in MylCE>my
profilesmember
5 directory opt
in (drop down)

Closed

Minor Comments
ML | First Paragraph A | Please remove the brackets for (name of structure) and merge first Amended, Closed, subject
three paragraphs as one paragraph, to amendments
Closed
M2. | section 2) b) A | Multiple formatting issues with line spacing * Noted, Closed, subject
* Noted 1o amendments
¢ [ndent difference between Note and Assessment Closed
e Line spacing between the abutment line and the Observation
line.
M3. Appendix B D | Bullet point at start (followed by no capital letter) looks to be an error.

GENERAL

Page 7ol 7




Appendix D: Location Plan
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Appendix E: As Built Drawings
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TBC Denotes:— To Be Confirmed on site

Notes

Traffic management:

—

Traffic manogement shall be designed by the controctor to suit their proposed method of retaining the highway during the works. Traffic management |

on the A38 shall be limited to a lane one closure between the hours of 9:30am to 4:30pm.

2. Excluding water from works:

The Contractor shall design and implement temporary works to exclude water from the working area,

3. Masonry!

The Contractor shall measure ond record levels of existing arch springing peints and masonry foundations relative to a known benchmark. All
masonry work to be in accordance with specification prepared by the Contracter and approved by Seouth Derbyshire District Council via the Engineer.
The Contractor shall allow in his programme and costs for gaining epproval to any replucement masonry and to all mortar from South Derbyshire
District Council, The time scale for approval shall be ossurmed as 2 weeks for masonry ond 1 week for mortar samples. The compressive strength
of any replacement masonry sholl be determined by the controcter and reported lo the Engineer prior to it bging incorporaled in the works. The
mortar shall be 1:1:6 lime meortor in accordance with the specification.

4. Concrete abutments,

Proposed abuiments and arch ring & wing wall foundotions:

Mix Reference: A

Class of Concrete (Grade/Max Agg. SiFe)
Minimum ¢ement content (kg / cu. m )
0.45

Maximumn Free Water/Cement Ratio

Required Type & Class of Cement :

Required Saurce/Special type of aggregate ;

Required Finol density of concrete :

Proposed invert scour protection
Mix Reference : 30/20
Cover : N/A

24

Suppert to existing arch:

: 30/20
. 325

BS 12 (Pertland Cement)
Lightweight aggregate to BS 3979,
1750 + 50kg/m

The Contractor shall toke steps to ensure that the central and eastern sections of the arch do not suffer domage due to their works on the
western portlon Timber centring shall also be positioned to aid reconstruction of the western arch. An independent check cerlificate will be required
for temporary works in accordance with annex €3 of BD2/02, a proforma cerlificate can be obtained from the Engineer

6. Removal of fill and casting of foundations;
Fill shall be removed in a controlled manner te prevent the arch becoming unstable (Removal shall be in 300mm maximum deep layers.

The levels of fill either side of the arch shall not differ by more than 300mm).
Removal of fill shall be carried out in conjunction with the retrieval of collapsed masonry from the west

arch barrel and abutments and the taking down of part of the western parapet, wing walls and spandrel walls.

to be agreed with the Engineer on site,

shall be visible on completion of reconstruction.

Limits of stene removal
Each stone removed shall be identified and marked to aid subsequent re-erection. No markings

To ensure thot the spandrel/wing walls and the axisting arch foundations do hot become unstable ths removal of fill and ground
material below arch springing level shall be corried out sequentiolly with the casting of new concrete. The spondrel/wing walls shall be

temporarily propped to stabilise them against movement. Details of the foundations to the wing wolls are unknown. If the foundations of

the existing wing walls do not extend to the bottom of the new abutments then trench sheets shall be used on the 'inside' of the
wing wolls to prevent undermining of the wall as the fill is removed, The trench sheets shall be progressively removed as the concrete

ia placed. .

7. Reconstruction of masonry elements:

The Contractor shall rebuild the west sectlon of the arch and the western spandrel and wing walls to the origingl profile and

appearance (refer to photogrophs of structure prior to and after collapse) using original stone where possible. Any replacement masonry

required shall be subject to approval as note 3. Any damaged or loose areas of mortar on other sections of masenry shall be re-painted.

8. Casting of proposed foundations, abutments ond saddle:
Placing of concrete to foundations ond abutments shall be carried oul in 300mm lifts. To ensure stability of the arch masonry, the levels of new
concrete either side of the arch shall not differ by more than 300mm. When the level of new concrete reaches the level of the arch springing, the

timber centring shall be lowered by 1&mm.

9. Proposed invert and scour protection;

The existing hard invert shall be made good and extended with stone rubble (nominal size 250mm) set in 150mm thick, concrete mix

reference 30/20,

10. Water proofing

The concrete saddle is to be protected with a spray applied waterproofing membrane. The extent of the water proofing is to be the whole of the
top surface, lhe east side of the saddle to the arch and 300mm down each end of the new abutments.

11. Carriogeway Protection

The contracter shall design and implement temporary works to retain the existing carriogeway over the central and eastern portions of the arch so6
as to maintain a minimum 2.5 m troffic lane. Such temporary warks sholl require Approval in Principle in accordance with BD 2/02,

12. Foundation level te be determined on site bosed on insitu testing to be advised by the Designers Geotechnical Engineer.
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