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1. INTRODUCTION

This report has been prepared at the request of the Environment Agency to comment on the proposed wall
removal in the Boveney Lock House, Dorney, Winsor, SL4 6QQ. The wall, marked on a Drawing No. 5008885-
RDG-XX-00-PL-B-0001, separates the kitchen from a lobby area.

Boveney Lock House is owned and managed by the Environment Agency.

This report is based on findings from a site survey carried out on 16/10/19 by Jesse Morris, Structural Engineer
for Ridge and Partners LLP, the following aspects were inspected:

- Confirmation of the structural form of the building

- Lifting of carpet & floorboards in bedroom 3 to determine joist size and spacing

- Trial pit on external wall foundation to determine form, size and bearing strata

- Removal of brick to determine external wall build-up

- Confirmation of dimensions

- Further information gathered to complete required calculations

Any conclusions contained in this report are based upon visual inspection of the property. We have not carried
out any specialist testing or inspected other parts of the construction which are covered, unexposed or
inaccessible, including the foundations, and we are therefore unable to report that any such part is free from
defect. Therefore, no responsibility can be accepted for any hidden, latent or inherent defect which a more
detailed examination might reveal.

This report is limited to those items outlined above and is for the sole use of the client and no responsibility
is accepted or implied for any other parties.

2. STRUCTURAL DESCRIPTION

e Boveney Lock House is a two storey, three-bedroom detached house, from historical construction
drawings it is estimated that the structure was erected circa 1900 and an extension was constructed
in 1970.

e The building is located on Boveney Lock Island on the River Thames. The front elevation faces roughly
north. The property’s address is:

Boveney Lock House,
Boveney Lock,
Dorney,

Windsor,

SL4 6QQ

e The structural form of the building is load bearing masonry and a timber roof structure clad with tiles,
the extension has a concrete ground bearing slab.

e Drawings of the original structure and extension can be found in Appendix A.
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3. OBSERVATIONS

Refer to survey notes in Appendix B

e The structural form of the building was confirmed by visual inspection as to be load bearing masonry
as expected and detailed in the historic drawings supplied by the Environment Agency.

e Floor joists in bedroom 3 were found to be 50x230mm sections (width: 50mm, depth 230mm) at
approximately 365mm centres, this spacing was found to be greater than the 12’ (305mm) spacing
indicated in the drawings. No stamp or marks could be seen indicating the strength grade of the
timber.

e The trial pit revealed the foundations were concrete mass fill foundations, protruding 90mm from the
wall base (total width approx. 450mm) and had a depth of 640mm. a drainage pipe was also uncovered
running beneath the foundation.

e Removal of one of the bricks in the extension wall allowed the external wall build-up of the extension
to be confirmed, this was found to be 270mm thick brick and block masonry wall (102.5mm brick,
70mm void, 1T00mm block), as per the historical drawings supplied. Although the drawings show that
the wall to be removed has the same build-up as the external cavity wall, onsite this was found to be
a single skin brick wall.

e Room dimensions and joist spans (existing and new) were confirmed as approximately 3.4m (Kitchen)
& 1m (Store & Lobby) existing.
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4. CONCLUSIONS

Structural calculations can be found in Appendix C.

e The joists were checked over the new span, the calculation was carried out conservatively assuming
timber grade C16 as the grade could not be determined on site. The critical check was found to be
deflection of the floor joists, the analysis found that the increase in span results in deflections of
14.9mm, <L/250 as per BS EN 1995-1-1:2004 Table NA.5.

¢ A load takedown has been completed to assess the percentage increase in the foundation load on
the East elevation of the extension, the increase was found to be approximately 6% which is deemed
acceptable.

¢ Finally, the external masonry wall has been checked for lateral loads to assess the effect of removing
the support provided from the internal wall that is to be removed. This was found to pass with a
utilisation ratio of 0.842 (84.2%).

5. RECOMMENDATIONS

e The existing first floor joists above the ground floor kitchen area are suitable for the increased span
upon removal of the highlighted wall (Appendix A), therefore safe removal of the wall is possible
without significant risk to tenants, public or the structure itself.

e No further structural works are deemed necessary.

Report Prepared By:

lf':-""'----. /
P o ¢ ’E’i o

-
-

Jesse Morris, BEng, MSc
Structural Engineer
For Ridge and Partners LLP

Report Reviewed by:

Julian Bayley, BSc (Hons)

Structural Engineer
For Ridge and Partners LLP
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APPENDIX A: FLOOR PLANS & DRAWINGS
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= 3 i Job no.
‘. Tema | Project

Tedds ‘ Boveney Lock House 5010022
Ridge and Partners LLP Calcs for Start page no./Revision
e Cowyarss; Blentyeim Fary Existing Timber Joists 1

Oxford Road, Woodstock =
OX20 1QR | Calcs by Calcs date Checked by ‘ Checked date Approved by Approved date
| JM | 01/11/2019 <SFD ot/ n \ =B at/u

TIMBER JOIST ANALYSIS & DESIGN (EN1995-1-1:2004)

Joist details
Description
Joist spacing

In accordance with EN1995-1-1:2004 + A2:2014 incorporating corrigendum June 2006 and the UK national annex

Tedds calculation version 2.1.03

50 x 230 C16 timber joists

SJoist = 360 mm

3427

Total deflection

R BE ]

| 976
Forces input on Joist
Vertical permanent load on joist Fc_oist= 0.45 kN/m?
Vertical imposed load on joist Fa_soist= 1.50 kN/m?
Joist loading details
Distributed loads
Vertical permanent load on joist pc = Fg uoist x Suoist= 0.16 KN/m
Vertical imposed load on joist pa = Fa_sist x Syoist= 0.54 KN/m
ANALYSIS
Tedds calculation version 1.0.27
Loading
Self weight included (Permanent x 1)
Load combination factors
™
| = -
e 2 2 o
@ 3 =} c
Load combination £ 4 c =
- E w g
7] o=
o
1.35G + 1.50Q (Strength) 1.35 | 1.50 | 0.00 | 0.00
1.00G + 1.00Q (Service) 1.00 | 1.00 | 0.00 | 0.00
Member Loads
Member Load case Load Type Orientation | Description
Member Permanent uDL GlobalZ 0.16 kN/m at 0 m to 4.403 m
Member Imposed ubL GlobalZ | 0.54 kN/m at 0 m to 4.403 m
Results

1.35G + 1.50Q (Strength) - Total deflection

2 3
& &




Node deflections

Load combination: 1.35G + 1.50Q (Strength)

Node Deflection Rotation |Co-ordinate
system
' X z
(mm) (mm) ©)
1 0 0 0.16604
2 0 0 -0.06269
3 0 0 | 0.00671
Load combination: 1.00G + 1.00Q (Service)
Node Deflection Rotation |Co-ordinate
system
X z
(mm) (mm) ©)
1 0 0 0.11381
2 0 0 -0.04297
3 0 j 0 0.0046
Total base reactions
Load case/combination Force 1
FX FZ
(kN) (kN)
| 1.35G +1.50Q (Strength) 0 4.8
1.00G + 1.00Q (Service) 0 3.3
Element end forces
Load combination: 1.35G + 1.50Q (Strength)
Element| Length Nodes | Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 3.427 1 0 -1.5 0
' 2 0 -2.2 -1.2
2 0.976 2 0 -1.7 1.2
3 | o0 07 0
Load combination: 1.00G + 1.00Q (Service)
Element[ Length [ Nodes Axial force | Shear force| Moment
| (m) Start/End (kN) (kN) (kNm)
1 3.427 1 0 A 0
2 0 -1.5 -0.8
2 0.976 2 0 -1.2 0.8
3 0 0.5 0

Ay Tekl a Project Job no.
T Tedds Boveney Lock House 5010022
Ridge and Partners LLP Calcs for Start page no./Revision
A Souaie, Biatw g Existing Timber Joists 2
Oxford Road, Woodstock
OX20 1R Calcs by | Calcs date Checked by Checked date Approved by Approved date
JM | 01112019 | =R YY) SFR o1
1.00G + 1.00Q (Service) - Total deflection
1 2 3

s X ! fal
r: \A &
z




i Te‘(la Project Jobtid
- Tedds Boveney Lock House 5010022
Ridge and Partners LLP Calcs for Start page no./Revision
The Cowyards, Blenheim Park Existing Timber Joists 3
Oxford Road, Woodstock
0X20 1R Calcs by Calcs date Checked by Checked date Approved by Approved date
M 01/11/2019 | SF= a1 /u <ER VAL
Forces
Strength combinations - Moment envelope (kNm)
-1.2
.
i
11
Strength combinations - Shear envelope (kN)

15

1.7

Member results
Envelope - Strength combinations
Member | Position | Shear force Moment
(m) (kN) (kNm)
Member 1.396 0 I 1.1 (max)
3.427 Tl | -2.2 (max abs) -1.2 (min) |

Member - Span 1

Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3 ym = 2.000

Member details

Load duration - cl.2.3.1.2 Medium-term
Service class - cl.2.3.1.3 1

Timber section details

Number of timber sections in member N=

Breadth of sections b =50 mm
Depth of sections h =230 mm

Timber strength class - EN 338:2016 Table 1 C16
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Span details
Bearing length

50%230 timber section

Cross-seclional area, A, 11500 mm?

Section modulus, Wr, 440833.3 mm?

Section modulus, W,, 95833 mm?

Second moment of area, |, 50695833 mm*

Second moment of area, |, 2395833 mm*

Radius of gyration, i 664 mm

Radius of gyration, i, 14.4 mm

Timber strength class C16

Characteristic bending strength, f_ . 16 N/mm?

Charactenstic shear strength, f . 3.2 Nimm?

Characteristic compression strength parallel to grain, f_ . 17 Nimm?
Characteristic compression strength perpendicular to grain, . 2.2 Nimm?
Characteristic tension strength parallel to grain, f, . 8.5 Nimm?
Mean modulus of elasticity, E;___ . 800D N/mm#

Fifth percentile modulus of elasticity, E, ., 5400 Nimm?

Shear modulus of elasticity, G ____ 500 N/mm?

Characteristic density, p,, 310 kg/m?

Mean density, p___ 370 kg/m®

Ly = 100 mm

Modification factors

Duration of load and moisture content - Table 3.1

Deformation factor - Table 3.2

Bending stress re-distribution factor - cl.6.1.6(2)
Crack factor for shear resistance - cl.6.1.7(2)

Load configuration factor - cl.6.1.5(4)

Check design at start of span

Kmed = 0.8
Kaer = 0.6
km = 0.7

ker = 0.67
kcoo = 1.5

Check compression perpendicular to the grain - cl.6.1.5

Design perpendicular compression - major axis

Effective contact length

Fc.y.gﬂ.d =1.515 kN
Loef = Lo =100 mm

Design perpendicular compressive stress - exp.6.4 ocys04 = Feygoa / (b x Loer) = 0.303 N/mm?

Design perpendicular compressive strength

feyo0.d = Kmod x feoox / ym = 0.880 N/mm?
Ocy00d / (Kego x feyood) = 0.230

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Check shear force - Section 6.1.7

Design shear force
Design shear stress - exp.6.60
Design shear strength

Check design at end of span

Fya=1.515 kN
tyd = 1.5 x Fya / (ke x b x h) = 0.295 N/mm?
fuyd = Kmod x fu / ym = 1.280 N/mm?
Tyd [ fuya = 0.230
PASS - Design shear strength exceeds design shear stress

Check compression perpendicular to the grain - ¢l.6.1.5

Design perpendicular compression - major axis

Effective contact length

Feyooa = 3.941 kN
Loef = Lo =100 mm

Design perpendicular compressive stress - exp.6.4 ocy0.4 = Feyg04 /(b % Loer) = 0.788 N/mm?

Design perpendicular compressive strength

fey.90.0 = Kmod x fegok / ym = 0.880 N/mm?
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Design shear force

Design shear strength

Design bending moment
Design bending stress
Design bending strength

Design shear stress - exp.6.60

Check shear force - Section 6.1.7

Check bending moment - Section 6.1.6

ocy90d | (Kego x feyg0q) = 0.597

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Fyq=2.203 kN
tyd = 1.5 x Fya/ (ker x b x h) = 0.429 N/mm?
fuyd = Kmod x fux / ym = 1.280 N/mm?
Tyd / fuya =0.335
PASS - Design shear strength exceeds design shear stress

My.d = 1.179 kNm
Omyd = Mya / Wy = 2.674 N/mm?
fnya = Kmod % fmx / yu = 6.4 N/mm?
omyd / fmya = 0.418
PASS - Design bending strength exceeds design bending stress

Consider Combination 2 - 1.00G + 1.00Q (Service)

Instantaneous deflection
Final deflection
Allowable deflection

Member - Span 2

Member details
Load duration - cl.2.3.1.2
Service class - ¢l.2.3.1.3

Timber section details

Breadth of sections
Depth of sections

Check design 1563 mm along span
Check y-y axis deflection - Section 7.2

Number of timber sections in member

Timber strength class - EN 338:2016 Table 1

oy = 2.1 mm
SyFinal = Oy x (1 + Kager) = 3.3 mm
Oy Allowable = Min(Lm1 s1 /250, 13.7 mm) = 13.7 mm
Oy,Final | Sy Alowavie = 0.243
PASS - Allowable deflection exceeds final deflection

Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3

w = 1.300

Medium-term
2

N =
b =50 mm
h =230 mm
C16
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Span details
Bearing length

50x230 timber section

Cross-sectional area, A, 11500 mm?2

Section modulus, Wr_ 440833.3 mm?

Section modulus, W,, 95833 mm?

Second moment of area, 1 50695833 mm*

Second moment of area, |,, 2395833 mm*

Radius of gyration, Iy 664 mm

Radus of gyration, i, 14.4 mm

Timber strength class C16

Characteristic bending strength, f_ . 16 Nimm?

Characteristic shear strength, f_ 3.2 Nimm?

Characteristic compression strength parallel to grain, T, . 17 Nimm#
Characterislic compression strength perpendicular to grain, f . 22 Nfmm?
Characteristic tension strength parallel to grain, f, - 8.5 N/imm?
Mean modulus of elasticity, E, .- 8000 NImm?

Fifth percentile modulus of elasticity, E . 5400 Nfmm?

Shear modulus of efasticity, G___ . 500 N/imm?

Characteristic density, p,, 310 kg/m?

Mean density, p,.,.. 370 kg/m?

Lo =100 mm

Consider Combination 1 - 1.35G + 1.50Q (Strength)

Modification factors

Duration of load and moisture content - Table 3.1 kmes = 0.8

Deformation factor - Table 3.2

Bending stress re-distribution factor - ¢1.6.1.6(2) km = 0.7
Crack factor for shear resistance - ¢l.6.1.7(2) ker = 0.67

Load configuration factor - cl.6.1.5(4)
System strength factor - cl.6.6

Check design at start of span

kaet = 0.8
Kewo =1
ksys =11

Check compression perpendicular to the grain - cl.6.1.5
Design perpendicular compression - major axis Feysog = 3.941 kN

Effective contact length
Design perpendicular compressive stress

Loei = Lo =100 mm

- exp.6.4 ocys0.0 = Feyooal (b x Loer) = 0.788 N/mm?

Design perpendicular compressive strength feyg0d = Kmod % Ksys x foook / ym = 1.489 N/mm?

Ocy004 { (Keso x feygoa) = 0.529

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Check shear force - Section 6.1.7
Design shear force

Design shear stress - exp.6.60
Design shear strength

Check bending moment - Section 6.1.6
Design bending moment

Design bending stress

Design bending strength

Fya=1.737 kN
Tya = 1.5 x Fya / (ke x b x h) = 0.338 N/mm?
fuyd = Kmod x Ksys x fux / ym = 2.166 N/mm?
Tyd ! fuya = 0.156
PASS - Design shear strength exceeds design shear stress

Myd = 1.179 kNm
Omyd = Mya/ Wy = 2,674 N/mm?
fnyd = kmoa x Ksys x fmk / ym = 10.831 N/mm?
Omyd | fnya = 0.247
PASS - Design bending strength exceeds design bending stress
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Check beams subjected to either bending or combined bending and compression - ¢l.6.3.3

Lateral buckling factor - exp.6.34
Beam stability check - exp.6.33

ket = 1.000
Omy.d [ (Kert x fmya) = 0.247

PASS - Beam stability is acceptable

Consider Combination 2 - 1.00G + 1.00Q (Service)

Check design 378 mm along span

Check y-y axis deflection - Section 7.2

Instantaneous deflection
Final deflection
Allowable deflection

dy = 0.1 mm

ByFinal = Oy x (1 + Kdet) = 0.1 mm

By.atowable = Min(Lm1_s2 / 250, 13.7 mm) = 3.9 mm
Oy Final | Sy Aliowante = 0.038

PASS - Allowable deflection exceeds final deflection
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TIMBER JOIST ANALYSIS & DESIGN (EN1995-1-1:2004)

In accordance with EN1995-1-1:2004 + A2:2014 incorporating corrigendum June 2006 and the UK national annex

Joist details
Description
Joist spacing

=

Forces input on Joist
Vertical permanent load on joist
Vertical imposed load on joist

Joist loading details

Distributed loads
Vertical permanent load on joist
Vertical imposed load on joist

Loading

Sell weight included (Permanent x 1)

Load combination factors

Tedds calculation version 2.1.03

50 x 230 C14 timber joists
Suaist = 360 mm

4400

Fc_Josi= 0.45 KN/m?
Fa Joist= 1.50 kN/m?

PG = FG_doist % Suust= 0.16 KN/m
pa= FQMJOIﬁl X SJoisl= 0.54 kN/m

Tedds calculation version 1.0.27

Load combination

Permanent
Imposed
Snow

Wind

1.35G + 1.50Q (Strength)

1.35 | 1.50 | 0.00 | 0.00

1.00G + 1.00Q (Service)

1.00 | 1.00 | 0.00 | 0.00

Member Loads

Member | Load case Load Type Orientation | Description

Member Permanent | ubDL GlobalZ 0.16 kN/mat0Omto 4.4 m

Member Imposed | ubDL GlobalZ 0.54 kN/matOmto4.4m
Results

Total deflection

~N el

1.35G + 1.50Q (Strength) - Total deflection

']
&t
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1.00G + 1.00Q (Service) - Total deflection
1 2
‘_!“ X :
% &y
z

Node deflections

Load combination: 1.35G + 1.50Q (Strength)

Node Deflection Rotation ]Co-ordinate
system
X Z
(mm) (mm) ()
1 0 0 | 0.62004
2 0 0 | -0.62004
Load combination: 1.00G + 1.00Q (Service)
Node Deflection Rotation |Co-ordinate
system
X z
(mm) (mm) (°)
1| 0 0 0.42491
2 | o 0 -0.42491 |
Total base reactions
Load case/combination Force
FX FZ
(kN) (kN)
1.35G + 1.50Q (Strength) 0 . 48
1.00G + 1.00Q (Service) 0 | 33
Element end forces
Load combination: 1.35G + 1.50Q (Strength)
Element| Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 4.4 1 0 24 0
2 0 -2.4 ' 0
Load combination: 1.00G + 1.00Q (Service)
Element Length Nodes | Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 4.4 1 0 16 | 0
| 2 0 46 | 0
Forces

Strength combinations - Moment envelope (kNm)

26
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Strength comhinations - Shear envelope (kN)
2.4

Member results

Envelope - Strength combinations

Member Position Shear force [ Moment
(m) (kN) (kNm)
Member 0 2.4 (max abs) 0 (min)
. 2.2 0 ‘ 2.6 (max)
| 44 2.4 | 0 (min)

Member - Span 1

Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3 = 2.000

Member details
Load duration - ¢l.2.3.1.2 Medium-term
Service class - ¢l.2.3.1.3 1

Timber section details
Number of timber sections in member N =

Breadth of sections b =50 mm
Depth of sections h =230 mm
Timber strength class - EN 338:2016 Table 1 C14

“ 50w

50x230 timber section

Cross-sectional area, A, 11500 mm?

Section modulus, W‘,, 440833.3 mm?

Section modulus, W,, 95833 mm?®

Second moment of area, | , 50695833 mm*

Second moment of area, |, 2395833 mm*

Radius of gyration, i , 66.4 mm

| Radius of gyration, i,, 14.4 mm

\( Timber strength class C14

/ \ Characteristic bending strength, f_,, 14 NIimm?
\ Ct ic shear gth, f,,. 3 Nimm?

230——

Characteristic compression st h di

gu peip

/ Characteristic comp ion strength p

Mean modulus of elasticity, E___ 7000 N/mm¢

0 mean

Shear modulus of elasticity, G__ . 440 Nimm?
Characteristic density, p,, 290 kg/m?
Mean density, ;) 350 kg/m?

mean'

Span details

Bearing length Ly =100 mm

liel to grain, f_, . 16 Nfmm?

to grain, f 2 Nfmmy?

S ek

Characteristic tension strength parallel to grain, f,; , 7.2 Nimm?

Fifth percentile modulus of elasticity, E_ .. 4700 N/fmm?
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Consider Combination 1 - 1.35G + 1.50Q (Strength)

Modification factors

Check design at start of span

Effective contact length

Design shear force

Design shear strength

Design bending moment
Design bending stress
Design bending strength

Design shear stress - exp.6.60

Duration of load and moisture content - Table 3.1
Deformation factor - Table 3.2

Bending stress re-distribution factor - ¢1.6.1.6(2)
Crack factor for shear resistance - ¢l.6.1.7(2)
Load configuration factor - cl.6.1.5(4)
System strength factor - cl.6.6

Check shear force - Section 6.1.7

Check design 2200 mm along span

Check bending moment - Section 6.1.6

kmod = 0.8
ket = 0.6
km = 0.7
ker = 0.67
kego = 1.5
ksys = 1.1

Check compression perpendicular to the grain - ¢l.6.1.5
Design perpendicular compression - major axis

Foyood = 2.38 kN
Loef = Lo =100 mm

Design perpendicular compressive stress - exp.6.4 ocy90.4 = Feygoa/ (b x Loer) = 0.476 N/mm?
Design perpendicular compressive strength

foy00,d = Kmod % Ksys x fegox / ym = 0.880 N/mm?
Ocy04d / (Keoo x feyaod) = 0.361

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Fys=2.38 kN
tya = 1.5 x Fya/ (ke x b x h) = 0.463 N/mm?
fuya = Kmod % Ksys x fuk / yu = 1.320 N/mm?
tya / fuya =0.351
PASS - Design shear strength exceeds design shear stress

My.a = 2.618 kNm
Omyd = Mya / Wy = 5.94 N/mm?
fny.d = Kmod % Ksys % fuk / ym = 6.16 N/mm?
Smyd ! fnya = 0.964
PASS - Design bending strength exceeds design bending stress

Consider Combination 2 - 1.00G + 1.00Q (Service)

Check design 2200 mm along span

Instantaneous deflection
Final deflection
Allowable deflection

Check y-y axis deflection - Section 7.2

&y = 10.6 mm
Sy.Final = &y % (1 + Keer) =17 mm
Oy.aliowaple = Min(Lm1_s1 / 250, 17.6 mm) = 17.6 mm
Oy.Final | Sy aliowavie = 0.966
PASS - Allowable deflection exceeds final deflection
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Woodstock,
Existing Foundation Load Takedown Checked: ITFR
Roof Loadings
Dead Loads
Roofing Materials
Tiles 1 KN/m®
Battens 0.05 kN/m’
Felt 0.05 kN/m’
Insulation 0.05 kN/m’

Total (on slope)

Roof Pitch

Total (on plan)

Roofing Structure
Trusses
Rafters

Total (on plan)

Total Roof Load

QRF.p!an B QRF,s!ope X

1.15 kN/m’

40 deg
1

cos(a)

1.50 kN/m’

0.25 kN/m’

0.2 kN/m’
0.45 kN/m’

1.95 kN/m’

Live Loads

Maintainance Only 0.6 kN/m’

Total (on slope) 0.6 kN/m’
1

QRF,plcm - QRF,s!ope X C_[_)-S(?)

Total (on plan) 0.78 kN/m*
Loaded Width (w) 22l m

Foundation Loads
Dead 4.31 kN/m
Live 1.73 kN/m
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Boveney Lock House Sheet No.: 2 0f 3 l
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Existing Foundation Load Takedown Checked: <SF3

First Floor Loadings

Dead Loads
FF Build-up
Boards
Services
Ceiling Buildup
Joists

Total

0.15 kN/'m’

0.45 kKN/m’

Live Loads

Domestic (Al) 1.5 kN/m’
Total 1.5 kN/m’
Loaded Width (w) 0.5m
[Foundation Loads
Dead 0.23 kN/m
Live 0.34 kN/m

Ground Floor Loadings - GF Slab Ground Bearing

Dead Loads
GF Build-up
N/A 0 kN/m~
e T 0 N
A U N/
WA 0 N
Total 0 kN/m’
Live Loads
Domestic (Al) 1.5 kN/m’
Total 1.5 kN/m’
Loaded Width (w) 0m
Foundation Loads
Dead 0.00 kN/m
Live 0.00 kN/m




Total Foundation Live Load =

2.07 kN/m

(Unfactored)

— |project: CALCULATION SHEET I
Boveney Lock House Sheet No.: 3of3
i iw] Subject: Date: 01/11/2019 I
Existing Foundation Load Takedown Checked: SF3
Wall Loadings
Dead Loads
Wall Build-up
102mmBrick 2.1 kN’
70mmCavity 0 kN/m’
100mm Block 1.7 kKN/m’
Total 3.8 kN/m’
Wall Height 73 m
Foundation Loads
Dead 27.74 kN/m
Foundation Self~-Weight
Dead Loads
Foundation Self-Weight
depth 0.640 m
width 0450 m
Concrete 24 kN/m’
Total 6.912 kN/m
Foundation Loads
Dead 6.91 kN/m
Total Foundation Dead Load = 39.11 kN/m (Unfactored)




CALCULATION SHEET

Il’rujcct'
1DG :

RIDGE Boveney Lock House Sheet No.: I of 3
irnciidisicd Subject: Date: 01/11/2019
Blenheim Park, -

Oxford Road, By: Mo
‘Woodstock,
Proposed Foundation Load Takedown Checked: SFE
Roof Loadings
Dead Loads
Roofing Materials
Tiles 1 kN/m’
Battens 0.05 kN/m’
Felt 0,05 KN/m’
Insulation 0.05 kN/m’

Total (on slope)

Roof Pitch

Total (on plan)

Roofing Structure
Trusses
Rafters

Total (on plan)

Total Roof Load

QR.‘-‘,p!an = QRF,sIope X

1.15 kN/m’

40 deg

1
cos(a)

1.50 kN/m’

0.25 kN/m’
0.2 kN/m’
0.45 kN/m’

1.95 kN/m’

Live Loads
Maintainance Only

Total (on slope)

Total (on plan)

0.6 kN/m’

QRF,plml = QRF,s!ape X

0.6 kN/m’

1
cos(a)

0.78 kN/m’

Loaded Width (w)

Foundation Loads
Dead
Live

221 m

431 kN/m
1.73 kN/m
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The Cowyards, Subject: Date: 01/11/2019
Blenheim Park,
Oxford Road, By: Mo
Woodstock, L
Proposed Foundation Load Takedown Checked: SFi3

First Floor Loadings

Dead Loads
FF Build-up
Boards 0,15 KN/’
Services | (} :‘!"kN;‘m]
Ceiling Buildup 0.1 kN/m’
Joists 0.1 kN/m’
Total 0.45 kN/m’
Live Loads
Domestic (A1) 1.5 kN/m’
Total 1.5 kN/m’
Loaded Width (w) 25 m
Foundation Loads
Dead 1.13 kN/m
Live 1.69 kN/m

Ground Floor Loadings - GF Slab Ground Bearing

Dead Loads
GF Build-up
N/A

N/A

N/A

N/A
Total

0 kN/m’

0 kN/m?
0 kN/m’

Live Loads
Domestic (Al)
Total

1.5 KkN/m’
1.5 kKN/m’

Loaded Width (w)

Foundation Loads
Deacd
Live

0m

0.00 kN/m
0.00 kN/m
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Boveney Lock House Sheet No.: 3of3

The Cowyards, Subject: Date: 01/11/2019
Blenheim Park,
Ouford Road, By: Mo
Woodstock,
Proposed Foundation Load Takedown Jchecked: ED
Wall Loadings
Dead Loads
Wall Build-up
102mm Brick 2.1 kN/m’
70mm Cavity 0 kKN/m’
100mm Block 1.7 kN/m’
Total 3.8 kN/m’
Wall Height 7.3 m
Foundation Loads
Dead 27.74 kN/m

Foundation Self-Weight

Dead Loads
Foundation Self-Weight
depth o540 m
width szl o
Concrete 24 kN/m’
Total 6.912 kN/m

Foundation Loads

Dead 6.91 kN/m
Total Foundation Dead Load = 40.01 kN/m (Unfactored)
Total Foundation Live Load = 3.42 kN/m (Unfactored)
E._Df)\ ﬁf )W L reeSe .»-'Fé’f Vet J\ e e ‘-.I‘."' ~ ;:JIE VO
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Figure NA.1  Value of fundamental basic wind velocity Uy map (M/S) before the

altitude correction is applied
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NOTE I This map is intended for sites in the United Ki ngdon, Isle of Man and Channel Islands only,
NOTE 2 _The isopleths in the Irish Republic are shown for purposes of interpolation only. &
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The values of exposure factor c,(z) are given in Figure NA.7 and the
values of exposure correction factor for Town terrain ¢, ; are given
in Figure NA.8.

When orography is significant:

(NA.4a)) q,(?) =[ q,(2) from Equation NA.3a or NA.3b] - [(c,(2) + 0.6)/1.6)2
for z < 50 m;
or
(NA.4b)) qp(2)=[1+3,0- L,(z)]2 -0.5- p-vm2 for z > 50 m.
Annex A to this National Annex shows flow diagrams for the
determination of g,,(2).
IF) NOTE Expression NA.4b) is generally applicable.
Figure NA.7 Values of c.(2)
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NOTE 1

The height z is the height al which q,,is sought using Equations NA.3a) o1 NA.3b).
NOTE 2 Zones A and B are indicated for use in Tuble NA.3.

Distance upwind to shoreline {km)
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Two Way Spanning, Vertically and Laterally Loaded, Cavity Wall

Design to BS EN 1996-1-1:2005

Masonry wall Panel
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Summary of Design Data
EuroCode National Annex
Wall Dimensions
Support Conditions
Lateral Loads
Cavity Wall (mm)
Limiting Dimensions

Outer-Leaf Design
Partial Safety Factor (Yme/Ymf)
Unit Material

Mortar Material

Compressive Strength (f})

Loads from above

Section Properties

Flexural Strength fu.(Perpendicular)
Flexural Strength f,(Parallel)

Critical axial compressive case
Max local stress (@)

Critical axial buckling case
Max axial buckling force @
Moments from Lateral Load

Capacity reduction factor top,@

Capacity reduction factor mid.m

Fr=cp.fi.tk/Yme

Fd/Fr

Mrng;:.Zmef

Mro=fy,.Zb/fmf

Inner-Leaf Design
Partial Safety Factor (Yme/Ymf)
Unit Material

Mortar Material

Unit Ratio

Compressive Strength (1)

Loads from above

Section Properties

Flexural Strength f;-(Perpendicular)
Flexural Strength £, (Parallel)

Critical axial compressive case
Max local stress @
Critical axial buckling case

Using UK values:Al 2012

h=2.750 m, hef=2.002 m (Eqn. 5.8), [=4.500 m, Lef=4.500 m

Bottom Simple, Top Cont.. Left Cont.. Right Cont.
Wx=-0.714 kN/m?
t1=102.5. 2=100. tef=127.6

A=15.7<= im=27, L/t4=35.3, H/t;=21.6, Hence H/ty<=64.2

Construction Class 2, Unit Manufacture [1

Clay water absorption > 12%, Group 1,Y=9.81 kN/m*
Normalised mean compressive strengthfb =10 N/mm?
M4, fm =4 N/mm?

k=054=0738=03

Dead Load=2.4 kN/m

Area=1025 cm*m. Zp=1751 cm*/m

fu1=0.3. gd=0.037 N/mm?

f'“]:f..“"'miﬂ‘gd. 0.2+f,/Yme)Ymf

1.35(Y.tk.h+gku)

X=43m,Y=1 m < tk/Vme

1.35(Y.tk.h+gku)

X=4.4 m, Y=1.375 m averaged over width of 0.2 m
Mix 10p=0.000 KN.m. My a=0.000 kKN.m

ex=0.0 mm, hef=300 mm, tef=127.6 mm. =102.5 mm
Creep coef. =1.5, ehm = 0.000 mm, hy = 0.300
0.900x2.89x102.5/3

15.1/88.9

0.9x1751/2.7

0.4x1751/2.7

Construction Class 2. Unit Manufacture 1

Congcrete Blocks, Group 1.Y=9.81 kN/m’

Normalised mean compressive strengthfb =3.6 N/mm?*
M4, fm =4 N/mm?

Unit height=2135, Least horizontal dimensions=100
k=0.754=074=03

Dead Load=2.4 kN/m

Area=1000 cm*m. Zp=1667 cm*/m

f1=0.25. gd=0.037 N/mm?
tu=fp+minfgd, 0.2+f/Yme)ymft
1.35(Y.tk.h+gku)

X=43m.Y=1 m < kY
1.35(Y.tk.h+gku)

= .y
0.581 OK
3/2.7 Table NA.1
3.8 N/mm* Table NA.4
0.9 N/mm* Table NA.6
0.4 N/'mm?* Table NA.6
0.15 N/mm? OK
15.1kN/m
0.900
0.900
88.9 kN/m
0.170 OK
0.584 kN.m/m
0.2539 kN.m/m
3/2.7 Table NA.l

2.15

2.7 N/mm?
0.45 N/mm?
0.351 N/mm?

0.15 N/mm?

Table NA.4

Table NA.6
Table NA.6

OK
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Max axial buckling force @
Moments from Lateral Load
Capacity reduction factor top.p
Capacity reduction factor mid.m
Fr=¢p.fi.tk/Yme
Fd/Fr
Mri=f'\u,Zmef
Mri=fy,.Zb/ymf

Design for Lateral Loads
Design Lateral Load Wd
Yield Line Analysis
Utzl-"lkp

X=4.4m, Y=1.375 m averaged over width of 0.2 m 14.96kN/m
Mm.:oﬁﬂ‘ﬂ{m KN.m. My ma=0.000 kN.m

ex=0.0 mm, hef=300 mm, tef=127.6 mm. 1=100.0 mm 0.900
Creep coef. =1.5, ehm = 0.000 mm, h,; =0.300 0.900
0.900x2.05x100/3 61.6 kN/m
15.0/61.6 0.243
0.45x1667/2.7 0.278 kN.m/m
0.351x1667/2.7 0.217 kN.m/m
1.5 Wx 1.071 kN/m?*
Load Factor.A, 1.188
1/1.188 0.842

OK

OK
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