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Structural Calculations

Job

Job No.
Client
Architect

Design Codes*

Existing Info

Design Brief

j c consultancy..

consulting structural & civil engineers

Proposed Garage Raft Foundation at Haylett Lodge, Hop Pole, Deeping St Nicholas.
1C/15/04/2413
Mrs L Spooncer

Remway Design Ltd

BS648 Scheduling of Weights of Materials.
BS6399 Loadings For Buildings.

BS5268 Design of Structural Timber.

BS5950 Use of Structural Steelwork.

BS5628 Use of Masonry.

BS8110 Structural Use of Concrete.

EN 1991 Eurocode 1: Actions on Structures.

EN 1992 Eurocode 2: Design of Concrete Structures.
EN 1993 Eurocode 3: Design of Steel Structures.

EN 1994 Eurocode 4: Design of Composite Structures.
EN 1995 Eurocode 5: Design of Timber Structures.
EN 1996 Eurocode 6: Design of Masonry Structures.
EN 1997 Eurocode 7: Geotechnical Design.

*During the transition of British Standards and Eurocode Standards, JC Consultancy Ltd will carry out designs using
both references. Calculations included within this calculation package will be those that provide a conservative
design approach, and as such may be a combination of both British Standards and Eurocode Standards.

Design check based on visual observations made during site visit by JC Consultancy
Ltd Engineer in May 2015 and Drawings provided by the Architect in April 2015,

Proposed Raft Foundation requires various structural support and design checks
JC Consultancy Limited has been asked to provide design on the following items;-

1) Reinforced Concrete Slab (Acting as Raft Foundation)

w jcconsultancyltd.com e info@jcconsultancyltd.com
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Design Philosophy

j c consultancy..

consulting structural & civil engineers

1)
Proposed foundation / slab system for proposed Garage designed as a raft
foundation system.

In order to prevent disruption to the roots of adjacent trees, the raft will be
designed as a shallow flat slab with minimal sub-base.

The raft foundation has been designed using reduced allowable ground bearing
capacities of 50kN/m? for a conservative approach.

w jeconsultancyltd.com e info@jcconsultancyltd.com
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Scope of Works.

PLEASE NOTE;-

j ¢ consultancy.

consulting structural & civil engineers

Only the Items discussed within the Design Brief and Design Philosophy, and listed in
the contents have been considered as part of this calculation package.

Any further items, outside the Scope of works , should be carried out in accordance
with Architects / Suppliers / Contractors specifications and Local Authority
recommendations.

The information within these calculations satisfies the structural requirements of
Part A of The Building Act 1984 under which the Building Regulations 2000 and
Building (Approved Inspectors etc) Regulations 2000 have been made only. These
calculations are not for any other purposes. It is the clients (or clients agent)
responsibility to ensure that all proposed works are permitted under the Town and
Country Planning Act 1990, the Planning (Listed Buildings and Conservation Areas)
Act 1990, the Party Wall etc Act 1996 or any other required consents prior to
commencing the works.

The design and detail drawings should be forwarded to the Local Authority
Arboriculturist for comments and approval prior to commencement of works on

site.

Any steel to steel connection, timber to steel or timber to timber connection design
shown in this calculation package is indicative only. All connection design remains
the responsibility of the contractor / fabricator, and should be designed to
accommodate loadings which will be provided by JC Consultancy Limited upon
request. The contractor / fabricator should provide proposals of connection details
to JC Consultancy Limited prior to fabrication / installation to enable JC Consultancy
Limited to comment and approve.

All calculations have been prepared for Building Regulation Approval purposes only.

Further structural input may be required following commencement of works on site.
The contractor should request further details from JC Consultancy Limited if
required.

The client has not employed JC Consultancy Limited to carry out a site or ground
investigation. Therefore any Foundations and Floor slabs designed by JC
Consultancy Limited are based on assumptions only. All Foundations and Floor
Slabs should be constructed using the recommendations of Local Authority
Building Control in order to suit the ground conditions that are encountered during
the excavations.

It is the contractors responsibility to obtain accurate on site dimensions of the
existing and/or proposed structure prior to ordering / purchasing / installing any
materials including structural steelwork, timber, concrete and masonry. Any
conflicting information shown or implied shall be referred to JC Consultancy Limited
for further clarification.

FOR FURTHER NOTES REFER TO ‘GENERAL STRUCTURAL NOTES’ LOCATED AT THE
REAR OF THIS CALCULATION PACKAGE.

w jcconsultancyltd.com e info@jcconsultancyltd.com
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consulting structural & civil engineers

GENERAL STRUCTURAL LOADINGS -

TIMBER ROOF LOADINGS

TYPICAL PITCHED ROOF:- Live Load (R)
(Pitch 35°) + Loft Space

Finishes
Battens
Felt
Rafters

I DL Slope

1/Cos 35° x 0.65

TYPICAL CEILING LOADINGS:- Live Load (R)

Deck

Joists / Binders
Insulation
Plasterboard
Skim & Finish

I DL Plan

TYPICAL PITCHED ROOF;- Live Load (R)
[Pitch 35°) Vaulted Roof

Finishes
Battens

Felt

Rafters
Insulation
Plasterboard
Skim & Finish

I DL Slope

1/Cos 35°x 0.82

TYPICAL FLAT ROOF;- Live Load [R)

Finishes
Insulation

Deck & Build Up
Joists
Plasterboard
Skim & Finish

1 DL Plan

0.60 kN/m?

0.55 kN/m?
0.02 kN/m?
0.02 kN/m?
0.06 kN/m?

0.65 kN/m?

0.80 kN/m?

0.25 kN/m?

0.05 kN/m?
0.04 kN/m?
0.01 kN/m?
0.12 kN/m?
0.03 kN/m?

0.25 kN/m?

0.60 kN/m?

0.55 kN/m?
0.02 kN/m?
0.02 kN/m?
0.06 kN/m?
0.02 kN/m?
0.12 kN/m?
0.03 kN/m?

0.82 kN/m?

1.00 kN/m?

0.75 kN/m?

0.30 kN/m?
0.10 kN/m?
0.20 kN/m?
0.10 kN/m?
0.12 kN/m?
0.03 kN/m?

0.85 kN/m?

Morgan House Gilbert Drive Boston Lincolnshire PE21 7TQ

t 01205317540 w jcconsultancyltd.com e info@jcconsultancyltd.com
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j c consultancy..

consulting structural & civil engineers

FLOOR LOADINGS

TYPICAL TIMBER SUSPENDED FLOOR;- Live Load [F] — Res'l 1.50 kN/m?
Live Load (] - Off'e 2.50 kN/m?
Live Load (F) - Clas 3.00 kN/m?
Live Load (F) - Shop 4.00 kN/m?

Finishes 0.02 kN/m?
Deck 0.15 kN/m?
Joists 0.06 kN/m?
Insulation 0.02 kN/m?
Plasterboard 0.12 kN/m?
Skim & Finish 0.03 kN/m?

LIDL Plan 0.40 kN/m?
Partition Allow 0.35 kN/m?

1 DL Plan + Part 0.75 kN/m?

TYPICAL BEAM & BLOCK SUSPENDED FLOOR;- Live Load (F) 1.50 kN/m?
Live Load (Garage) 2.50 kN/m?
Live Load (F) - Off'e 2.50 kN/m?
Live Load (F) — Clas 3.00 kN/m?
Live Load (F} - Shop 4.00 kN/m?

Finishes 0.02 kN/m?
Screed 1.80 kN/m?
Insulation 0.05 kN/m?
Beam & Block 2.15 kN/m?

1 DL Plan 4.02 kN/m?
Partition Allow 0.35 kN/m?

¥ DL Plan + Part 4.37 kN/m?

TYPICAL SOLID CONCRETE SUSPENDED FLOOR;:- Live Load (F 1.50 kN/m?
Live Load (Garage) 2.50 kN/m?
Live Load (F) - Off'e 2.50 kN/m?
Live Load (F) - Clas 3.00 kN/m?
Live Load (F) — Shop 4,00 kN/m?

Finishes 0.02 kN/m?
Screed 1.80 kN/m?
Insulation 0.05 kN/m?
150 R/C Slab 3.60 kN/m?

I DL Plan 5.47 kN/m?
Partition Allow 0.35 kN/m?

I DL Plan + Part 5.82 kN/m?

Morgan House Gilbert Drive Boston Lincolnshire PE217TQ

t 01205317540 w jcconsultancyltd.com e info@jcconsultancyltd.com
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j ¢ consultancy.

consulting structural & civil engineers

WALL LOADINGS

MASONRY WALL;- 330 mm Thk 6.30 kN/m?
215 mm Thk 4,20 kN/m?

102.5 mm Thk 2.10 kN/m?

BLOCKWORK WALL;- 215 mm Thk 2.70 kN/m?

140 mm Thk 1.75 kN/m?
100 mm Thk 1.25 kN/m?

Plaster & Finish 0.13 kN/m?

PARTITIONS;- Plastered 102.5 Brick 2.60 kN/m?

Plastered 100 Block 2.00 kN/m?

Timber Studwork 0.35 kN/m?

Morgan House Gilbert Drive Boston Lincolnshire PE21 7TQ

t 01205317540 w jcconsultancyltd.com e info@jcconsultancyltd.com
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RAFT FOUNDATION DESIGN (B88110 : PART 1 : 1997)

Tedds calculation version 1.0.09

Asslab!op

Pgjan

VAVAVAVAVERL .

Assiabbim
Soil and raft definition
Soil definition
Allowable bearing pressure Qatow = 50.0 kN/m?
Number of types of soil forming sub-soil One type only
Soil density Firm to loose
Depth of hardcore beneath slab hheorestan = 180 mm  (Dispersal allowed for bearing pressure check)
Density of hardcore Yheore = 20.0 kKN/m?
Basic assumed diameter of local depression tdaepbasic = 2000mm
Diameter under slab medified for hardcore deepsiab = ddepbasic = Nheoreser = 1850 mm
Raft slab definition
Max dimension/max dimension between joints Imax = 12.000 m
Slab thickness hsizo = 180 mm
Concrete strength fou = 35 N/mm?
Poissons ratio of concrete v=0.2
Slab mesh reinforcement strength fysian = 500 N/fmm?
Partial safety factor for steel reinforcement vs=1.15
’ From C&CA document ‘Concrete ground floors' Table 6
Minimum mesh required in top for shrinkage Al42
Actual mesh provided in top A252 (Assiabtop = 252 mm?/m)
Mesh provided in bottom A252 {Assiabbtm = 252 mm?Zfm)
Top mesh bar diameter dsiabtap = 8 mm
Bottom mesh bar diameter dstabotm = B mm
Cover to top reinforcement Ctop = 20 mm
Cover to bottom reinforcement Cbim = 35 mm
Average effective depth of top reinforcement distabay = hisiap - Ctop - dsianop = 152 mm
Average effective depth of bottom reinforcement  .dbsiabav = hstab - Cotm - siawom = 137 mm
Overall average effective depth Usiavay = (disiavav + osiabav}/2 = 145 mm
Minimum effective depth of top reinforcement isiabmin = Choiavav - Psiabrop/2 = 148 mm

Minimum effective depth of bottom reinforcement  dosiabmin = dbstabay = Patabeim/2 = 133 mm

Slab edge reinforcement
Mesh provided in top A252 (Asedgetop = 252 mm3/m)
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Mesh provided in bottom

Internal slab design checks

Basic loading
Stab seif weight
Hardcore

Applied loading

Uniformly distributed dead load

Uniformly distributed live load

Slab load number 1

Load type

Dead load

Live load

Ultimate load

Line load width

Internal slab bearing pressure check

Total uniform load at formation level

Bearing pressure beneath load number 1
Net bearing pressure available fo resist line load
Net 'ultimate’ bearing pressure available
Loaded width required at formation

Effective loaded width at u/side slab

Effective net ult bearing pressure at u/side slab
Cantilever bending moment

Reinforcement required in bottom
Maximum cantilever moment
K factor
Lever arm
Area of steel required
PASS - Assiabbpreg <= Asstabbm

Internal slab bending and shear check

Applied bending moments
Span of slab

Ultimate self weight udl

Self weight moment at centre
Self weight moment at edge
Self weight shear force at edge

A252 {Asedagentm = 252 mm’lm)

Weiab = 24 KN/M? x hgiao = 4.3 KN/m?

Whcaresiab = Yncore X Nhcoresiap = 3.0 KN/m?2

Woual = 0.0 kN/m?2
Wiual = 2.5 kN/m?2

Line load

wo1 = 16.8 KN/m

w1 = 0.0 KN/m

Wutt = 1.4 x wps + 1.6 x win = 23.5 KN/m
bt =215 mm

Wudl = Wtab + Wheoresiab + Wougdl + Wiwa = 9.8 kN/m?2

Qnet = Qaliow - Wual = 40,2 kN/m?

Qnelwt = Qret x Wuri/(Wp1 + wi1) = 56.3 kN/m?

lreqt = Wutt/Qrewr = 0.418 m

lett = max(b1, lreqt - 2 x Rncoresian x tan(30}) = 0.245 m
Gnetuttet = Gnetut X Ireqi/letr1 = 96.0 kKN/m?

Mcantt = Qnetutett x [{letrt - b1)/2)2/2 = 0.0 KNm/m

Meantmax = 0.0 kKNm/m

Kstaotp = Meanimax/(feu x dosiaomn?) = 0.000

Zstabbp = dosiaomin X MIN(0.95, 0.5 + v(0.25 - Ksiansp/0.9)) = 126.3 mm

Asstabbpreg = Meanimax/{(1.0/ys) x fyslab x Zstabsp) = 0 mm&m

- Area of reinforcement provided to distribute the load is adequate
The allowable bearing pressure will not be exceeded

Isiab = ¢depsiab + Chslabav = 2002 mm

Wewut = 1.4 x Wslan = 6.0 KN/m?

Mesw = Wewuit x [sab? x {1 + v) /64 = 0.5 kKNm/m
Mesw = Wewut X lsiao? £ 32 = 0.8 kNm/m

Vaw = Wswuit X lsiap / 4 = 3.0 kN/m

Moments due to applied uniformly distributed loads

Ultimate applied udl

Moment at centre

Moment at edge

Shear force at edge

Moment due to ioad humber 1

Wugiut = 1.4 x Weoua + 1.6 x Wil = 4.0 KN/m?
Meudt = Woaut X lsiat? x (1 +v) /64 = 0.3 kKNm/m
Moua = Wudtui % lstab? / 32 = 0.5 KNm/m

Vudl = Wudut X lsian / 4 = 2.0 kN/m
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Approximate equivalent udl
Moment at centre

Moment at edge

Shear force at edge

Resultant moments and shears
Total moment at edge

Total moment at centre

Total shear force

Reinforcement required in top
K factor

Lever arm

Area of steel required for bending
Minimum area of steel required
Area of stesl required

Wuart = Wurt/(2 x 0.3 x lsiab) = 19.6 kN/m?

M1 = wuan x lasp? x {1+ v) / 64 = 1.5 kNm/m
Met = wue  lsiae? / 32 = 2.5 kNm/m

Vi = Wit X |san/ 4 = 9.8 kN/m

Mze = 3.7 KNm/m
Mze = 2.2 kKNm/m
Vs = 14.8 kN/m

Kstantop = Mzo/(feu x distabav®) = 0.005

Zelabtop = Chsiabay x MIN{0.95, 0.5 + ¥(0.25 - Keiamep/0.9)) = 144.4 mm
Assiabtoppend = Mzef/((1.0fys) % Tysiab % Zsiaviop) = 59 mmé/m

Assiabmin = 0.0013 x hgiab = 234 mm?/m

Assiabtopreq = MaX(Assabtopbend, Assiabmin) = 234 mm/m

PASS - Assiabtopreq <= Assiabiop - Area of reinforcement provided in top to span local depressions is adequate

Reinforcement required in bottom
K factor

Lever arm

Area of steel required for bending
Area of steel required

Kstatbtm = Mze/(feu x dbsizbav®) = 0.003

Zotabbim = dbsiapay x MiN{0.95, 0.5 + V(0.25 - Keapbr/0.9)) = 130.1 mm
Assiatbimbend = Mec/((1.00ys) x fysiab X Zsiabbim) = 39 mm2m

Assiabbimre = Max(Assiabbimbend, Assiabmin = 234 mm2/m

PASS - Assiabbtmreq <= Assianbtm - Area of reinforcement provided in bottom to span local depressions is adequate

Shear check

Applied shear stress

Tension steel ratio

From BS8110-1:1997 - Table 3.8
Design concrete shear strength

Internal slab deflection check
Basic allowable span to depth ratio
Moment factor

Steel service stress

Modification factor

Modified allowable span to depth ratio
Actual span to depth ratio

Slab edge design checks

Basic loading
Hardcore

Slab self weight
Edge load number 1
Load type

Dead load

Live load

Uitimate load

v = Ve/distabrmin = 0.100 N/mm?
p= 100 x Assiabtop/distabmin = 0.170

ve = 0.502 N/mm?
PASS - v <= v - Shear capacity of the slab is adequate

Ratiobasic = 26.0

Mractor = Mro/dosiapav? = 0.419 N/mm?

fs = 243 x fystab x Asslabbimbend/Assiabotn = 52.047 N/mm?

MFsiab = min(2.0, 0.55 + [(477N/mm? - £:)/(120 x (0.ON/mm? + Miactor)}])
MFsiab = 2.000

Raticaiow = Ratiobasic * MFsap = 52.000

Ratioactual = lsiabf dbsiabay = 14.613
PASS - Ratioacuat <= Ratioaow - Slab span to depth ratio is adequate

Wheoreslab = Yheore X Hheorestab = 3.0 kN/m?2
Wsiab = 24 KN/m? x hsiao = 4.3 KN/m?

Longitudinal line load

Woedget = 16.0 kN/m

Wiedge1 = 3.0 kN/m

Wultedge1 = 1.4 x Woedge1 + 1.8 x Wiedge1 = 27.2 kKN/m
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Longitudinal line load width

Centroid of load from outside face of raft

Slab edge bearing pressure check
Total uniform load at formation level

Centroid of longitudinal and equivalent line loads from outside face of raft

Load x distance for edge load 1
Sum of ultimate longitud’l and equivalent line loads ZUDL = 27.2 kN/m

ZMoment = 13.6 kN
Xoar = ZMoment/ZUDL = 500 mm

Sum of load x distances
Centroid of loads

badge1 =215 mm
Xedge1 = 500 mm

Wudledge = Woudl + Wiudl + Wslab + Wheorestab = 9.8 kKN/m?

Momentt = Wulledget X Xedget = 13.6 kN

Initially assume no moment transferred into slab due to load/reaction eccentricity

Sum of unfactored longitud'l and efftive line loads ZTUDLsls = 19.0 kN/m

baliow = 2 x Xnar + 2 % hhcorestae x tan(30) = 1173 mm

Qiinepaint = ZUDLSIS/ batow = 16.2 kN/m?

COedge = CQinepoint + Wudiedge = 26.0 kKN/m?

PASS - Qedge <= qanow - Allowable bearing pressure is not exceeded

Aliowable bearing width
Bearing pressure due to line/point loads
Total applied bearing pressure

Slab edge bending check
Considering a 1.0m width of slab

Divider for moments due to udl's Pua = 10.0

Applied bending moments
Span of slab ledge = (depsiab + distabmin = 1998 mm
Wedgaut = 1.4 x Weian = 6.0 kN/m?

Medgesw = Wedgeut X ladge?/10 = 2.4 KNm/m

Vedgesw = Woedgeult X }edgefz = 6.0 kN/m

Ultimate self weight udl
Self weight bending moment
Self weight shear force

Moments due to applied uniformly distributed loads

Ultimate udl Wedgeud = Wudu = 4.0 kN/m?

Bending moment Medgeudt = Wedgaudi x leage®/Puai = 1.6 KNm/m
Shear force Vadgaudl = Wadgeud! X ledge/2 = 4.0 kN/m
Moment and shear due to load number 1
Effective slab width

Bending moment

bemt = l'l']il']()(edgf:ﬂI bedge112 + 0.3X|edge) + bedgeh’z +0.3 % |edge = 1207 mm
Medget = Wuitedget x leage®(Puat x bes) = 9.0 kNm/m

Shear force Vsdge1 = Wultedge1 X |edgef(2 X berﬁ) = 22.5 kN/m

Resultant moments and shears
Total moment (hogging and sagging)
Maximum shear force

MZedga =13.0 kNm/m
Vzadge = 32.6 kN/m

Reinforcement required in top

Kedgetop = Mreuge/(fou % distabmin?) = 0.017

Zeagetop = Cstabmin x MIn{0.95, 0.5 + V(0,25 - Kedgetep/0.9)) = 141 mm
Asedgetopbend = Mzedgef{(1.00vs) x fysian X Zedgetap) = 213 mm?/m

Aseagetopreq = Max{Asedgetopbend, Assisbmin) = 234 mm2/m

PASS - Asedgetopreq <= Asedgetop - Area of reinforcement provided in top of slab is adequate

K factor

Lever arm

Area of steel required for bending
Area of steel required

Reinforcement required in bottom
K factor Keagevim = Mzsage/(fow X Gbstbmin®) = 0,024
Zoagebtm = Obsiabmin ¥ MiN(0.95, 0.5 + \"(025 » Kadgetin/0.9)) = 126 mm

Aseageblmbend = Miedge/(“ .OJ"{s) X fyslab X Zedgeblm) = 237 mm&m

Lever arm
Area of steel required for bending
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Area of steel required

Assagentmreq = maX(Asedgebtmbend, Asslabmin) = 237 mm3/m

PASS - Aseagestmreq <= Asedgentm - Area of reinforcement provided in bottom of sfab is adeguate

Applied shear stress

Tension steel ratio

From BS8110-1:1997 - Table 3.8
Design concrete shear strength

Slab edge deflection check
Basic allowable span to depth ratio
Moment factor

Steel service stress

Modification factor

Modified allowable span to depth ratio
Actual span to depth ratio

Corner design checks

Basic loading

Corner bearing pressure check
Total uniform load at formation level

Slab corner bending check
Cantilever span of slab at cormner
Moment and shear due to self weight
Considering triangular loading
Maximum ultimate self weight ud|

Self weight bending moment

Self weight shear force

Moment and shear due to udls
Maximum ultimate udl

Bending moment

Shear force

Resultant moments and shears

Total design moment
Total design shear force

Vedge = VIedge X 10ml(1 000mm x dislabmin) =0.220 N/mm?
Pedge = 100 x Asedgetop x 1.0m/{1000mm x thsiabminy = 0.170

Veedge = 0.502 N/mm?
PASS - Vedge <= Veeuge - Shear capacity of the slab is not exceeded

Ratiobasicedge = 26.0

Miactoredge = Mzedga/dbsabmin? = 0.738 N/mm?

fsedge = 2/3 % fysiab % Asesgebtmbend/Asesgebim = 313.214 N/mm?2
MFeuge=min(2.0,0.55+[(477N/mm?-faeuge)/{120x (0. ON/MM?+Mractoredge)}])
MFeuge = 1.385

Ratialiowedge = RatiOvasicenge x MFaage = 36.000

Ratioactaledge = ledge/ distabmin = 13.500

PASS - RatiOactuatedge <= RatiOatowedge - Slab span to depth ratio is adequate

Wuglcomer = WDud! + Wiud + Wslab + Wheoresiab = 9.8 kN/m?

PASS - Wudicomer <= Qaow - Applied bearing pressure is less than allowable

leomer = ¢depslaDN(2) + diiaoav/2 = 1384 mm

Wswalt = 1.4 X Wslab X Gepsianf V(2) = 7.9 KN/m
Mecomersw = Wswult X |corner2/(6 X d)dapslab/\[(Z)) = 1.9 kNm/m
Veomersw = Wswuit X leomer (2 x deepslabN(Z)) = 4.2 kN/m

Woornenud = ({1.4xWoud)+ (1 BxWLua)) % paspsiznfV(2) = 5,2 KN/m
Meomerudl = Woomerudl X |cnmer2/(6 x ¢deps\ab/V‘(2)) =1.3 kNm/m
Veornerudl = Weomerudl X loomer/(2 % ¢depslab/\{(2)) = 2.8 kN/m

Mzcomer = Meomerswt Meomerudl = 3.2 KNm/m
Vicomer = Veomerswt Veomerud = 7.0 KN/m

Reinforcement required in top of slab at corners

K factor

Lever arm

Area of steel required for bending
Area of steel required

Keomer = Mzcornerf (feu x distebmin®) = 0.004

Zeomer = Distabmin x MIN(0.95, 0.5 + ¥(0.25 - Keomer0.9)) = 141 mm
Ascomerbend = Mscomed((1.0fys) X fysiab x Zcormer) = 52 mm2/m

Ascomer = Max{Ascomervens, Assiabmn) = 234 mm2/m

PASS - Ascomer <= Aseagetop - Area of reinforcement provided in top of slab at corners is adequate

Applied shear stress
Tension steel ratio
From BS8110-1:1997 - Table 3.8

Veorner = Vicomerd/Qistabmin = 0,047 N/mm?
Peorner = 100 x Asedgelopfdts\abmm =0170
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Design concrete shear strength

Slab corner deflection check

Basic allowable span to depth ratio

Moment factor
Steel service stress
Modification factor

Modified allowable span to depth ratio

Actual span to depth ratio

do 180 mMm THK SLAG oX

Vecomer = 0.502 N/mm?

Pass - Veorner <= Vecomer ~ Shear capacity of the slab is not exceeded

Rafiovasiccomer = 7.0

Miractorcomer = Mecomer/istanmin? = 0,148 N/mm?
fscomer = 2/3 x fyslab X Asoomerbend/Asadgetop = §9.425 N/mm?2
MFocrner=min(2.0,0.554‘[(477Nlmmz-fscomer)/(1ZOX(O.QN/mm2+Mfactorcomer))])

MFcomer = 2.000

Ratioaciuacomer = lcomar/ distabmin = 9.352
PASS - RaliOsctuaicomer <= RatiOamowcomer - Slab spar to depth ratio is adequate

Ratl0atowcomer = RatiObasiccomer X MFoomer = 14.000
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j ¢ consultancy..

consulting structural & civil engineers

GENERAL STRUCTURAL NOTES

Do not scale any sketches / drawings within this calculation package.

All dimensions are in mm unless noted otherwise. All dimensions, details, components and assemblies
shall be verified by the contractor prior to construction, manufacture or supply.

All materials, construction and details shown or implied by these calculations must comply with current
British standards, codes of practice, planning / building regulations, H & SE legislation and clients
particular specifications.

The information within these calculations satisfies the structural requirements of Part A of The Building Act
1984 under which the Building Regulations 2000 and Building (Approved Inspectors etc) Regulations 2000
have been made only. These calculations are not for any other purposes. It is the clients (or clients
agent} responsibility to ensure that all proposed works are permitted under the Town and Country
Planning Act 1990, the Planning (Listed Buildings and Conservation Areas) Act 1990, the Party Wall etc
Act 1996 or any other required consents prior to commencing the works.

These calculations and the works depicted are the copyright of JC Consultancy Lid and may not be
reproduced without written permission.

These calculations must be read in conjunction with all engineers, architects and specialists drawings
and specifications.

JC Consultancy Ltd has not carried out a full dimension or level survey as part of the design procedure.
All structural elements indicated are based on information provided by the client / architect or from
limited visual inspections by JC Consultancy Ltd engineers. All dmensions are to be checked by the
contractor prior to carrying out the structural works

Opening up works may have been carried out in isolated areas only by JC Consultancy Ltd, therefore
some information within these feasibility details may be based on interpretation and assumptions. The
contractor should investigate and confirm all existing detail. Any discrepancies should be reported to
the engineer for comment prior to carrying out the works.

It is the contractors responsibility to cbtain accurate on site dimensions of the existing and/or proposed
structure prior to ordering / purchasing / installing any materials including structural steelwoerk, timber,
concrete and masonry. Any conflicting information shown or implied shall be referred to JC Consultancy
Ltd for further clarification.

DO NOT ORDER STEELWORK BASED ON DIMENSIONS WITHIN THIS PACKAGE OF CALCULATIONS...

The architect / contractor must ensure that all details proposed by JC Consultancy Ltd are suitable for NHBC,
Zurich, Robust Details or equivalent chosen parties recommendations and requirements.

Contd....

w jecconsultancyltd.com e info@jcconsultancyltd.com




j c consultancy

consulting structural & civil engineers

GENERAL STRUCTURAL NOTES - CONCRETE

Foundations and Floor Slabs may not have been designed by JC Consultancy Ltd, and should be constructed
in accordance with the Architects requirements and the recommendations of Local Authority Building Control
in order to suit the ground conditions that are encountered during the excavations.

Unless o delciled Site Investigation Report is made available, conservative assumptions will be made in
design. Allowable Ground Bearing Pressures have been limited to 100kN/m?, and must be verified on site by
the contractor / LABC prior to pouring of any concrete.

It is the contractors responsibility to report any condition found on site during excavation which in any way
may affect the present design, including dubious / soft ground, existing foundations and obstructions, drains,
trees, roots, pits and shafts efc.. All concrete element dimensions are to be checked by the contractor prior
to carrying out the structural works.

As a minimum, any foundations designed by JC Consultancy Ltd, should be constructed using designated
concrete RC35, conforming to BS 8500-2 and BS EN 206-1, with 20mm maximum aggregate size and
consistence class 2. Admixtures may not be used. Unless noted otherwise, any concrete in contact with the
ground should include aggregates, cement content and water/cement ratios which provide protection for
Sulphate Resistance.

All foundations are to be placed within undisturbed natural strata at a minimum depth of $50mm below floor
level unless noted or approved otherwise.

As a minimum, any floor slabs designed by JC Consultancy Ltd, should be constructed using designated
concrete RC35, conforming to BS 8500-2 and BS EN 206-1, with 20mm maximum aggregate size and
consistence class S2. Admixtures may not be used.

Concrete mix specifications can vary from supplier to supplier. It is the contractor’s responsibility to inform JC
Consultancy Ltd of the mix specification for any proposed structural concrete in order that the engineer can
confirm it suitability.

All reinforcement bar to be in accordance with BS 4461 & 4449, All reinforcement bar to be cut and bent in
accordance with BS 8664. Minimum cover to loose bar reinforcement to be 50mm unless noted otherwise.

Minimum lap of dll loose kars to be minimum 40xBar Diameter unless noted otherwise. Minimum lap to mesh
fabric to be 300mm unless noted otherwise.

All concrete workmanship to be in accordance with recommendations set out in BS 8110. All concrete is to
be fully mechanically vibrated during placing and all concrete to be adequately protected from frost action
whilst placing and during curing. No Concrete is to be poured if the ambient temperature is less than 2
degrees centigrade.

Any subgrade specified to be clean, inert granular material, well graded and compacted with maximum
particle size of 40mm.

A 1200g Polythene membrane is to be laid underneath all slabs unless noted otherwise. Lap joints to
polythene be min 150mm. ‘

Slabs are to be laid maximum 4.80m wide and 18.0m long unless approved by Engineer. Slabs are to be laid
in strict accordance with jointing layout supplied. Unless noted otherwise a perimeter isolation joint should be

provided at the junction of the slab and any steel columns or masonry walls. The joint should consist of a
20mm compressible filler board capped with proprietary sealant.

All concrete is to be cured in accordance with Section 6 of BS8110 and to have a minimum curing period of 4
days.

Contd....

w jeconsultancyltd.com e info@jcconsultancyltd.com
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j ¢ consultancy..

consulting structural & civil engineers

GENERAL STRUCTURAL NOTES — PADSTONES AND LINTELS

Any padstones specified should be constructed using fully bonded Class B (Blue) Engineering bricks laid in
mortar class | {1:3 Cementisand) to the dimensions indicated, unless noted otherwise within engineers
sketches / drawings.

Any concrete padstones should be cast using min C40 concrete mix or equivalent controlled hand - mix i.e
(1:1.5:3 Cement : Sand : 20mm Agg)

Any drypack placed between installed steel beams and existing wall/floor structures should be rammed in
semi-dry, using a (1:3 Cement:Sand) mix.

All lintels are to be installed in accordance with the manufacturers requirements. Temporary propping of

lintels during construction should be carried out if stipulated by the manufacturer. End Bearings of lintels
should be a minimum of 150mm unless alternative is specified by manufacturer.

w jcconsultancyltd.com e info@jcconsultancyltd.com




NOTES — GENERAL:

DO NOT SCALE THIS DRAWING.

ALL DIMENSIONS ARE IN MM UNLESS NOTED OTHERWISE.

ALL DIMENSIONS, DETAILS, COMPONENTS AND ASSEMBLIES SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO CONSTRUCTION, MANUFACTURE OR SUPPLY.

ALL MATERIALS, CONSTRUCTION AND DETAILS SHOWN OR IMPLIED BY THIS DRAWING MUST COMPLY WITH CURRENT BRITISH STANDARDS, CODES OF

PRACTICE, PLANNING / BUILDING REGULATIONS, H & SE LEGISLATION AND CLIENTS PARTICULAR SPECIFICATIONS.
CONFLICTING INFORMATION SHOWN OR IMPLIED SHALL BE REFERRED TO JC CONSULTANCY LTD.

THIS DRAWING AND THE WORKS DEPICTED ARE THE COPYRIGHT OF JC CONSULTANCY LTD AND MAY NOT BE REPRODUCED WITHOUT WRITTEN PERMISSION.

THIS DRAWING MUST BE READ IN CONJUNCTION WITH ALL ENGINEERS, ARCHITECTS AND SPECIALISTS DRAWINGS AND SPECIFICATIONS, TOGETHER WITH THE

GENERAL NOTES INCLUDED AT THE REAR OF THE CALCULATION PACKAGE, REF. JC/15/04/2413 SC

SURVEY DRAWINGS WHICH FORM THESE FEASIBILITY DETAILS HAVE BEEN PROVIDED BY OTHERS. WE CANNOT GUARANTEE THE ACCURACY OF ANY

INFORMATION ISSUED BY THIRD PARTIES.
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