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Project Project ref
_ 79 Redington Road 811365
Ingl e-l-on Part of Structure Sheet no Rev.
Wood EXISTING WALL LINE LOADS 1
Drawing ref, Calc by Date Check by (Date Date
AW Jan-18
Project 79 Readington Road
Loadinas All wenghts from BS 648 19684 Schedule of Weights for Bullding Matenals

Live Loads based on BS 6399 Pt1 1984

Element | cads

Pitched Truss Roof
Tiles

Boards/Felt

Truss & Batiens
Ceiling & Services
Ceiling Imposed
Rafter Imposed

Second Floor
Boards & Services
Joists

Plasterboard & Skim
Imposed

Partitions

First Flaor

Boards & Services
Joists

Plasterboard & Skim
imposed

Paititions

Ground Floor
Boards & Services
Joisis

Plasterboard & Slamn
Imposed

Parttons

130mm Solid Wall
Masonry
Plaster

Internal Wail

215mm THK Blockwaork

Ptaster both sides

Live Load (kN/m?)

==
= =
T o

150
050
200

150
200

by O
O Y
oS D

675
———

Dead Load {kamZ)

453
050
5.03




Project Project ref
— 79 Redington Road 811365
Part of Structure Sheet no.
Ingleton Rev
W d EXISTING WALL LINE LOADS 2
OO0 Drawing ref. Calc by Date Check by |Date Date
AW Jan-18
Project 79 Readington Road
LINE LOADS Refer to Load case Plan
Load Case Wall A
Grid Ref Service Load (KNfm run)
Live Load Dead Load
Pitched Truss Raof 23 mé/m 173 330
Second Floor 24 mfm 480 16
Fust Floor 24 m¥m 4 80 181
Ground Fleor Z4 fm 480 1861
330mm Solhd Wall 8 m 57 60
Intemal Wall Im
m
m
m Design Service Load = 8234 KkN/m
Beamn Self Weight KN/m
16.13 68 22 Design Ultimate Load = 118 51 kN/m
Load Case Wall B
Grid Ref. Semice Load (kNfm run)
Live Load Dead Load
Pitched Truss Roof 5 mtm 375 825
Second Floor 54 mm 1080 362
Furst Floor 54 mihm 1080 362
Ground Floor 54 mm 10 80 362
330mm Sohd Wall m
Internal Wall 8 m 4024
m
m
m Design Service Load = 9549 KkN/m
Beam Self Weight kN/m
36.15 59 34 Design Uitimate Load = 140 92 KkN/m
Load Case Wall C
Giid Ref. Service Load (kNfm run)
Live Load Dead Load
Pitched Truss Roof 27 m/m 203 4 48
Second Floor 27 mm 540 181
Frrst Floor 27 m%m 540 181
Ground Floor 27 mm 540 181
330mm Sohd Wall -1 m 57 60
Internal Wall m
m
m
m Design Service Load = 8571 kN/m
Beam Self Weight kN/m -
18 23 67 48 Design Ultimate Load = 123.63 kN/m
Load Case Wall D
Gnd Ref Service Load (KNfm run)
Live Load Dead Load
Pitched Truss Roof 275 mem 206
Second Floor 275 mém 550 184
First Floor 275 m/m 550 184
Ground Floor 275 m3m 550 184
330mm Sohd YWall 8 m 57 60
Internal Wall m
03]
m Design Service Load = 81692 kN/m
Bearmn Self Weight kN/m
18 56 6313 Design Ultimate Load = 118 08 kN/m




Project Project ref.
_ 79 Redington Road 811365
Part of Structure Sheet no Rev.
Ingleton
W d EXISTING WALL LINE LOADS 3
00 Drawing ref Calc by Pate Check by |Date Date
AW Jan-18
Project 79 Readington Road
LINE LOADS Refer to Load case Plan
Load Case All other external walls
Grid Ref Service Load (kNfm run)
Live Load Dead Load
Ptched Truss Roof méim
Second Floor mim
First Floor méim
Ground Floor m&im
330mm Seolid Wall 107 m 7704
Internal Wall m
m
m
m Design Service Load = 7704 kN/m
Beam 3elf Weight kN/m
1704 Design Ultimate Load = 107 86 kN/m
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Projact Job no

ingleton 79 Redington Road 811365
- Wood Cales for Start page no /Revision
Ingleton Wood Bearn 1- Propesed Loading 1
1 Ahz Strest Cales by Calcs date Checked by Checked date Approved hy Approved date
London AW 05/04/2018

STEEL BEAM ANALYSIS & DESIGN (BS55950)

ln accordance with BS55250-1.2000 incorporating Corrigendum No 1
TEDDS calgulaton version 3 0 05

Load Envelope - Combinetion 1

68 050
LR l
mm | 5000 1
A 1 B
e Bending Moment Envelope
a0
232 483 3555
mm | 5000 |
A 1 B
LN Shear Force Envelope
2011

) T
177 918

1779

"k = }
Support conditions
Support A Vertically restrained
Rotationally free
Support B Verlically restrained

Rotationally free

Applied loading

Beam loads Dead point load 18 24 kN at 1000 mm
imposed peint load § 16 kN at 1000 mm
Impased full UDL 28 25 kNfm
Dead full UDL 15 kN/m
Dead self waight of beam x 1

Load combinations

Load combination 1 Support A Dead = 1 40
Imposed x 1 60
Span 1 Dead x 1 40

Imposed =< 180
Support B Dead x 1 40




Project Job no

Ingleton 79 Redington Road 811365
Wood Cales for Start page no /RevISIon
Ingleton Wood Beam t- Proposed Loadmg 2
1 Alie Streel Galcs by GCalcs date Checked by Ghecked dale Approved by Approved dale
London AW 05/04/2018

Imiposed x 160

Analysis results

Maximum moment Minax = 232.5 kNm Mmin = 0 kKNm
Maximum shear Vmax = 201 1 kiN Vinn = -177.9 kN
Deflection Smax = 3.8 mm Smn = 0 Mm
Maximum reaction at support A Ra_max = 201.1 kN Ra_mn = 201.1 kN
Unfactored dead leoad reaction at support A Ra_oesd = 55.4 kN

Unfactored imposed load reaction at support A Reé_tmposes = 77.2 KN

Maximur reaction at support B Re_max = 177.9 kN Re_min =177 9 kN
Unfactored dead load reachon at support B Re paae = 44 S kN

Unfactored imposed load reaction at support B Re_imposed = 72.3 kN

Section detals
Section type UC 305x305x137 (BS4-1} Steel grade 5276

[
-+ =217

— 138

320 5

la

-+ 217
N
(——

——- 309 2. v

Classification of cross sections - Section 3 5
Tensile strain coeffictent =102 Sechion classification Plastic

Shear capacity - Section 4 2.3
Design shear force Fv = 201.1 KN Design shear resistance Pv=703.2 kKN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4 2.5
Design bending moment M= 232.5 kNm Moment capacity low shear ;= 608.6 kKNm

Buckling resistance moment - Section 4 3.6.4
Buckling resistance moment My =513 3 kNm My f mur = 513.3 kNm
PASS - Buckling resistance momaent exceeds design bending moment

Check vertical deflection - Section 25 2
Consider deflection due to 1imposed foads
Limsteng deflection Sum = 13.889 mm Maximum deflection § = 3 597 mm
PASS - Maximum deflection dues not exceed deflection fimit




Ingleton Wood

1 Alie Street
London

Project Job no
7% Redington Road 811355
Calcs for Star page no fRewvision
Beam 6- Existing Loading 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
AW 02/0212018

STEEL BEAM ANALYSIS & DESIGN {B35950)

a7 375

In accordance with BS5950-1-2000 incorporafing Corrigendum No.1

TEDDS calculabon version 3 005

Loag Envelope - Combinaben 1

-

2400 ]

kNm
oo

1 B

Berding Mement Envelopa

83 382

2400 |

kM
127 910

L]

127 9

Shear Forco Envalope

-127 210
mm |

Py

2400

A

Support conditions
Support A

Support B

Applied loading
Beam loads

Load combinations
Load combination 1

Vertically restrained
Rotationally free
Vertically restrammed
Rotationally free

Dead point load 15 8 kN at 1200 mm
Imposed full UDL 20 kN/m
Dead full UDL 45 kN/m

Dead self weight of beam = 1

Support A Dead x 1 40
Imposed x 1 60

Span 1 Dead = 1 40
Imposed x 1 60

Support B Dead x 1 40

Imposed x 1 60




Section details
Sechion type

Design shear force

Liniting deflection

Maximum reaction at support A

Unfactored dead load reachon at support A
Unfactored imposed load reaction at support A
Maximum reaction at suppori B

Unfactored dead load reaction at support B
Unfactored imposed load reachion at support B

Tensile strain coefficient

Shear capacity - Section 4.2.3

Design bending moment

Buckling resistance moment

Project Job no
Ingleton 79 Redington Road 811365
Wood Cales far Start page no /Revision
Ingleton Wood Beam 6- Existing Loading 2
1 Alie Street Cates by Calcs date Chechked by Checked date Approved by Approved date
Londan AW 02/02/2018
Analysis results
Maxsmum moment Mmax = 83.4 kNm Mmn = 0 kNm
Maxaimum shear Vimax = 127 9 kN Viun = <1279 kN
Deflection Bmax = 2.1 mm Smn =0 mm

Ra_max = 127.9 kKN Ramn=127.9 kN
Ra_pead = 63.9 kN
Ra_imposea = 24 kN
Re_max = 127.9 kN
Re Dead = 63.9 kN

RB_Imposed =24 kN

Re_mn = 127.9 kN

UC 203x203x71 {BS4-1) Steel grade 8275

Classification of cross sections - Section 3.5

N % [ _— . ]

T N
;; - &0

_ﬂL 7\
¥ = | |

T

PR 206 4 : ¥

g =102 Section classification Plastic

Design shear resistance Py = 343.1 kN
FASS - Design shear resistance exceeds design shear force

Fv=127.9 kN

Moment capacity - Soction 4.2 5

M =834 kNm Moment capacity tow shear Mo =241.7 kNm

Buckling resistance moment - Section 4.3.6.4

Mb =202 1 kKNm Mo / mur = 202 1 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 252
Consider deflectton due to dead and imposed loads

Maximum deflection §=2.136 mm
PASS - Maximum deflection does not exceed deflection limit

Sim =5 mm
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Ingleton 78 Redmngten Road 811365
Wooed Calcs for Start page no /Revision
Ingleton Wood Post 1 1
1 Alie Street Cales by Cales date Checked by Checkad date Approved by Approved date
Londen AW 05/04/2018

STEEL MEMBER DESIGN (BS5950)
In accordance with BS5950-1-2000 ncorporating Corngendum No.1

Section details

Section type SHS 120x120x10.0 (Tata Steel Celsius)

oo ~

10 |4

120
¥

AN, ~/

Classification of ¢ross sections - Section 3 §

=100 Sechon classification

Tensile strain coefficient

Moment capacity - Section 4.2.5

Design bending moment M =225 kNm Moment capacity low shear

Compression members - Sechon 4 7

Design cormnpression force Fe=334 kN Compression resistance

Compression members with moments - Section 4 8.3

Comp and bending check Fe/(Axpy+M/M.=0763

Member buckhng resistance - ¢l.4 8.3 3.3
Buckling resistance check Fe/Pe+ mxx M/ Mex {1+ 05xFe/Px) =0.903

PASS - Moment capacity exceeds design bending moment

PASS - Compression resistance exceeads design compression force

PASS - Combined bending and compression check is satisfied

PASS - Member buckling resistance checks are satisfred

TEDDS caleulation version 3 0 05

Steel grade 5275

Semi-compact

M. = 48.9 kNm

Pex = 979.4 kN
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TIMBER RAFTER DESIGN (B£$5268-2:2002)
TEDDS caleulalion version 5 003
45 degrees A

Rafter details

Breadth of timber sections b =47 mm Depth of imber sections h =147 mm
Rafter spacing 5 =600 mm Rafter span Single span
Clear length of span on slope Ly = 2970 mm Rafter slope a =450 deg
Timber strength class c24

Section properties

Cross sectional area of rafter A = 6909 mm? Section modulus Z = 169270 mm?
Radws of gyration r=42mm Second moment of area | =12441382 mm*
Loading details

Rafter self weight Fy=0.02 kMN/m Dead load on slope Fe = 1.20 kN/m?

Imposed snow load onplan  Fy = 0.75 kN/m? Imposed point load Fp=0.80 kN
Modification factors

Sechon depth factor Kz =1.08 Load shanng factor Ke=1.10
Consider long term load condition

Load duration factor K: =1.00 Total UDL perp to rafter F = 0.526 kN/m
Notional bearing length Ly =6 mm Effective span Ler = 2976 mm

Check bending sfress
Permissible bending stress

Check compressive strass parallel to grain

Permissible comp stiess

om_adm = 8.923 N/mm?

Ge_sdm = 5.161 Nfmm?

Applied bencing stress

Gm_max = 3.440 Nimm?

PASS - Applied bending stress within permissible limits

Apphed compressive stress

O¢_max = 0.453 Nfmm?

PASS - Appiled compressive stress within permissible limits
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Check combined bending and compressive stress parallel to grain

Comhbined loading check

Check shear stress
Permissible shear stress

Check deflection
Permissible deflection

Consider medium term load condition

0484 <1
PASS - Combined compressive and bending stresses are within permissible Hmits

Taam = 0 781 N/mm? Apphed shear stress Tmax = 0,170 NAmm2
PASS - Apphed shear stress within permissible limits

Badm = 8 929 mm Total deflection Smax = 4,148 mm
PASS - Total deflection within permissible limits

Load duration factor
Notional bearing length

Check bending stress
Permissible bending stress

Check compressive stress parallel to grain

Permissible comp stress

Check combined bending and compressive stress parallel to grain

Combined loading check

Check shear stress
Permissible shear stress

Check deflection
Permissible deflection

Consider short term load condition

K:=1.25 Total UDL perp to rafter F =0.751 kN/m
Le =9 mm Effective span Ler = 2979 mm
om aom = 11.154 Nimm? Apphed hending stress om_max = 4.921 N/mm?

PASS - Applied bending stress within permissible limits

Ge_adm = 5.998 N/mm? Applied comprassive stress  a_max = 0.648 N/mm?
PASS - Applied compressive stress within permissible limits

0.566 <1
PASS - Combined compressive and bending stresses are within permissible limits

Tagm = 0.978 N/mm? Appled shear siress Tmax = 0,243 Nfmm?
PASS - Applied shear stress within permissible limits

Jaam = 8 937 mm Total deflection Bmax = 5.944 mm
PASS - Total deflection within permissible limits

Load duration factor
Notional beanng length

Check bending siress
Permissible bending stress

Check comprassive stress parallet o grain

Permissible comp stress

Check comblined bending and compressive stress parallel to grain

Combined loading check

Check shaar stress
Permissible shear stress

Ks = 1.50 Total UDL perp to rafter F =0.526 kN/m
Le=9mm Effective span Lex = 2979 mm
om_aom = 13.385 N/imm? Applied bending stress Om_mex = 6.246 Nimm?

PASS - Applied bending stress within permissible limits

Sq_adm = 6 677 Nimam? Applied compressive stress  Go_max = 0.546 N/mm?
PASS - Applied compressive stress within permissible limits

0.562 <1
PASS - Combined compressive and bending stresses are within permissitie limits

Taom = 1,172 Nfmm? Applied shear stress Tmax = 0.308 N/mm?
PASS - Applied shear stress within permissible limits




Fermissible deflection

Dadm = 8 936 mm

Total deftection

[ Project Soomo
Ingleton 79 Redington Road 811365
‘tMOOd Calcs for Start page no /Revision
Ingleton Wood Pitched roof rafters 3
i Adie Slreet Calcs by Gales dale Checked by GChecked date Approved by Approved date
London AW 02/02/2018
Check defiection

Omax = 6 B92Z M

PASS - Total deflection within permissible limits
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TIMBER JOIST DESIGN {BS5268-2-2002)
Tedds calculalion version 1 104
Joist details
Joist breadth b =47 mm Jaist depth h = 200 mim
Joist spacing s =450 mm Service class of tmber 1
Timber strength class C24
i~ =N
mm | 4B00 |
1 B
Span details
Number of spans MNspan = 1 Lengthh of beanng Lo = 100 mm
Clear length of span Lst = 4600 mm
xX
——
Y :
& <,/~f'
X SN

l— 100—|

Section properties

Second moment of area | = 31333333 mm#

Loading details
Joist self weight
Imposed UDL{Medium term)

Few = 0.03 kN/m
Fi_var = 0.60 kN/m?

imposed pont ioad (Short) Font=0.80 kN
Consgider medium term loads

Design bending momeant M=1,716 kNm
Design support reaction R=1492 kN

Check bending stress

Permissible hending stress Om_aom = 10 783 Nimm?

Check shear stress

Permissible shear stress Tadm = 0 976 Nfmm?

Sectron modulus Z =313333 mm?

Dead load Fo_um = 0.77 KN/m?

YV =1.492 kN
d =11.502 mm

Design shear force
Design deflechon

Applied bending stress Gm_max = 5.477 N/mm?
PASS - Applied bending stress within permissible limits

Apphed shear stress Tmax = 0,238 N/mm?
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Check bearing stress
Permissible beanng stress

Check deflection
Permissible deflection

Consider short term loads
Design bending moment
Design support reaction

Check bending stress
Parmissible bending stress

Check shear stress
Permrssible shear stress

Check bearing stress
Permissible beaning stress

Check deflection
Permissible deflection

Ge adm = 3 300 N/mm?2

dagm = 13.800 mm

M = 2,037 kiNm

R=1771 kN

Gm_oam = 12,939 N/mm2

Tadm = 1.172 N/mm?

Ge_agm = 3.960 N/mm?

8adm = 13,800 mm

FPASS - Applied shear stress within permissible limits

Appled bearnng stress e max = 0-317 Nfmm?
PASS - Applied bearing stress within permissible limits

Actual deflection 8=11502 mm
PASS - Actual deflection within permissible limits

Design shear force V=177T1 kN
Destgn deflection & =12.304 mm
Applied bending stress om_max = 6501 N/mm?

FASS - Applied bending strass within permissibie fimits

Applied shear stress Tmax = 0,283 N/mm?
PASS - Appfied shear stress within permissible fimits

Applied beanng stress Te_max = 0.377 N/mm?
PASS - Applied bearing stress within permissible limifs

Actual deflection 8 = 12,304 mm
PASS - Actual deffection within permissible fimits
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STEEL BEAM ANALYSIS 8 DESIGN (BS5950)
In accordance with BS5950-1-2000 incorporating Corngendum No 1
TEDDS calculation version 3 0 09
Load Envelope - Combination 4
3 209
ool L  — -
mar | 4800 ]
A 1 B
WM Bending Moment Envelepe
GO— A
34¥ 453 3 5
mm | 4800 |
A i B
K Bhear Foyce Envelppe
176698 o TOL
00 A= ——
369 888 Iq-aa-a;
mm | AB0D |
A T —
Support conditions
Suppoit A Vertically restrained
Rotationally free
Support B Vertically restramed
Rotationally free
Applied loading
Beam loads Dead pomt load 112 kN at 3800 mm
Imposed pomnt Joad 109 kN at 3800 mm
Imposed full UDL 14 KN/
Dead full UDL 15 kN/m
Dead self weight of beam x 1
Load combinations
Lead combination 1 Support A Dead x 1 40
Imposed x 1 60
Span 1 Dead x i 40
Imposed x 1 60
Support B Dead x 1 40
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Imposed x 160
Analysis results
Maximum moment Mmax = 347.5 kNm Mmin = 0 kNm
Maximum shear Venax = 176 7 KN Yo = ~369 9 kN
Deflection dmax = 6.9 mm Bmn = 0 mm
Maximum reaction at support A Ra_max = 176.7 kiN Ra_mn = 176.7 kN

Unfactored dead toad reaction at support A
Unfactored imposed load reaction at support A
Maxamurn reaction at support B

Unfactored dead load reaction at support B
Unfactored imposed load reaction at support B

Section details

Ra_peas =61 9 kKN

R4_impased = 56.3 kN

Re_max = 369.9 kN Rs_mn = 368.9 kN
Re_pesd = 127.2 kN

Re_mposed = 119 9 kiN

Section type UC 254%254x107 (BS4-1) Steel grade 83585
T |
+ AW
% - 128
¥ — N

Classification of eross sechions - Section 3.5
Tensile strain coefficient & =0.89

Shear capacity - Section 4 2.3
Design shear force Fv = 369.9 kN

Moment capacify - Section 4.2.5
Design bending moment M = 347 5 kNm

Check vertical deflection - Section 25 2
Consaider deflection due to imposed loads
Linmvting deflechion 3im = 13,333 mm

258 &

x

Sechon classification Plastic

Design shear resistance Py = 706.6 kN
PASS - Design shear rasistance exceeds design shear force

Moment capacity low shear M. = 512.1 kNm
PASS - Moment capacity exceeds design bending moment

Maxmuim deflection §=6.862 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with BS5950-1:2000 incorporating Corrigendum No.1

Load Envelope - Combinalion 1

TEDDS calculation version 3 0 05

15 g6z
0o
mm | A5G ]
A i BH
KNm Beanding Momenl Envelope
o0
47 004 =5
mm | 400 |
A 1 B
I Shear Foree Envelope
383N B4
00 Je
38371 e
mm | 4900 ]
A ] B
Support conditions
Support A Vertcally restrained
Rotatronally free
Support B Vertically restrained
Rotationally free
Applied loading
Beam loads Imposed full UDL 7 5 kN/m
Dead full UDL 2 31 kN/m
Dead self weight of beam x 1
Load combmations
Load combination 1 Support A Dead x 1 40
Imposed x 1 GO
Span 1 Dead =« 1 40
Imposed x 1 60
Support B Dead = 1 40

Imposed x 1 60
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Analysis results
Maximum moment Mumex = 47 kNm Muin = 0 KNM

Maximum moment span § segment 1
Maximum moment span 1 segment 2
Maxumum shear

Maxaimum shear span 1 segment 1
Maximum shear span 1 segment 2

Ms1_seqr_mex = 47 kNm
Ms1_segz max = 47 KNm
Vmax = 38.4 kN
Wat_segt_mex = 384 kN
Vst segz_max = O kN

Ms1_seg1_mn = O KNm
Msi_sagz min = 0 kNm
Wion = «38.4 kN
Wai_segi_min = 0 KN

Va1 segz_min = ~38 4 kN

Deflection segment 3 Ormax = 6 2 mm O = 0 mm
Maximum reaction at support A Ra_max = 38.4 kN Ra_mn= 38 4 kN
Unfactored dead load reaction at support A Ra_peas = 6,4 kN
Unfactored iImposed load reaction at support A Ra_imposes = 18.4 kN
Maximum reaction at supporl B R8_mex = 38.4 kKN Rs_mn= 38.4 kN
Unfactored dead load reachion at support B Rp_pead = 6 4 kN
Unfactored imposed load reaction at support B Rs imposed = 18.4 kN
Section details
Section type LB 254x146x31 {BS4-1) Steel grade 8275

ry 'L [

T ral

-

0 o 5

of

©“
¥ i ——
i

Classification of cross sections - Section 3 5
Tensile strain coefficient £=100 Sechion clagsification Plastic
Shear capacity - Section 4.2.3
Design shear force Fv =384 kN Design shear resistance Py = 248.8 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity at span 1 segment 1 - Section 4.2.5

Design bending moment M =47 kNm M. = 108.1 kNm

Moment capacity low shear

Buckling resistance moment - Section4 3 6.4
Ms = 84.7 kNm Ms / 1wt = 64 7 KNm

PASS - Buckling resistance moment exceeds design bending moment

Buckling resistance moment

Check vertical deflection - Section 2 5.2
Constder deflection due to mposed loads

Sim=13 611 mm Maximum defiection H=6222 mm

PASS - Maximum deflection does not exceed deflection limit

Lirmting deflection




N 0 |
Ingleton
Woced

Ingleton Wood
1 Alie Siraat
Londan

Project Job ne
79 Reddington Road 311365
Cales for Start paga no /Revision
Basement Floor Slab 1

Cales by
AW

Cales dale
05/04/2018

Checked by

Checked date Approved by Approved date

RC SLAB DESIGN {B58110:PART1-1997)

CONCRETE SLAB DESIGN {CL 3.5.3 & 4)

SIMPLE ONE WAY SPANNING SLAB DEFINITION

Overall depth of slab h = 275 mm

Trial bar diameter Dy =16 mm

dx =1 - op - Dirpf/2 = 227 mm

Depth to tension steel (resisting sagging)

Characteristic strength of reinforcement f, = 500 Nfmm?

Characteristic strength of concrete fo = 35 Nimim?

Caver to tension reinforcement resisting sagging cs = 40 mm

TEDDS calculation version 1 0 04

_ /$dx

fin

Asy

Nominal 1t m width

QONE WAY SPANNING SLAB {CL 354)

MAXIMUM DESIGN MOMENTS IN SPAN

Design sagging moment {per m width of slab) ms = 62.4 kMm/m

}\ Asx

One-way spanning slab
(simple)

CONCRETE SLAB DESIGN - SAGGING — OUTER LAYER OF STEEL (CL 3.5.4)

iMoment Redistnbution Factor Pex=10
Area of reinforcement required

K= abs(msx) I ds? x¢ fou ) =0 035

Design sagging moment {per m width of slab) ms = 62.4 kNm/m

= mim (0 156, (0 402 x (Box - 0 4)) - (0 18 x (Bex - 0 4)2)) = 0.156
Outer compression steel not required to resist sagging
One-way Spanning $lab requiring tension steef only (sagging) - mesh

Area of tensien steel reguired

Neutral axis depth xx = {dx - z.) / 0 45 = 25 mm

zx= min {( 095 x dy), {dh(0 5+H(0 25-Kof0 )1} = 216 mm
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Asy_raq = abS(Msy) / (1yms x fy % Zx) = 666 mm%m

Tension steel

Use B785 Mesh
Asx_prov = Asl‘ =785 mm2}n‘| Asy_prm' = Ast = 252 mm3/m

Dxz=da=10 mm Dy=dsa=8 mm
Area of tension steel provided sufficient to resist sagging

Check min and max areas of steel resisting sagging

Total area of concrete Ac = h = 275000 mm?fm
Minmum % renforcement k = 0.13 %
As min = k x Ac = 358 mm3m
Ast max = 4 % x Ac = 11000 mm%m
Steel defined

Quter steel resisting sagging Asx_prov = 785 mm?/m
Area of outer steel provided (sagging) OK

Inner steel resisting saggiNg Asy prov = 252 mm2/m

Less than min area of inner steel (sagging) FAIL

SHEAR RESISTANCE OF CONCRETE SLABS (CL 3.5.5)

Outer tension steel resisting sagging moments

Depih to tension steel from compression face dx= 227 mm
Area of tension reinforcement provided {per m width of slab) Asx_sev = 785 mm3m
Design utimate shear force {per m width of slab) Vx = £3 kN/m
Characteristic strength of concrete fou = 35 Nfmm?2
Applied shear stress
v = Vi f de = 0.23 Nfmm?
Check shear stress to clause 3.5.5 2

Valowats = min ({0 8 N"%mm) x Yo}, 5 Nimm?2) = 4,73 Nfmm?
Shear stress - OK

Shear stresses fo clause 3.5.56.3
Design shear stress
feu_tane = 1f {feu > 40 Nfmm? , 40425 | fof(25 Nimm?)) =1 400
Vex = 0 79 N/MMZ x min(3,100 x Asx_prov / )™ x max(0 67,(400 mm [ &} ) 7 1 25 = fou_rane'®
vox = 0.57 N/mm?
Applied shear stress

vy = 0.23 Nfmm?
No shear reinforcement required
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CONCRETE $LAB DEFLECTION CHECK {CL 3.5.7)
Slab span length |: = 48600 m

Design uluimate moment in shorter span per m width mg; = 62 kKNmfm
Depth to outer tension steel d< =227 mm
Tension steel
Area of outer tension renforcement provided Asc_prov = 785 mm%m
Area of tension reinforcement required Asx_reg = 666 Mm/m
Moment Redistnibution Factor Pex =1 00

Modification Factors

Basic span / effective depth ratio (Table 3 9} ratiospan_depn = 20

fs =2 x fy % Asereg f {3 x Apcprov % Pox ) =282 6 N/mm?

Calculate Maximum Span

34B64and3467

Maximum span |max = ratiGspan_depth x factorions x d«=5.98 m
Check the actual heam span

Actual span/depth ratio I/ de= 20 26

Span depth lieveit I'atl()spar}_depth X faCtUrtena =2635

CHECK OF NOMINAL COVER {SAGGING) — (BS8110:PT 1, TABLE 3.4)
Slab thickness h = 275 mm

Effective depth to bottom outer tension remforcement d. = 227 § mm

Diameter of tension reinforcement Dy= 10 mm
Diameter of links Laax = 0 mm
Cover to outer tension reinforcemeant
Clens = h -dx - D/ 2 = 43.0 mm
Nominal cover to inks steel
Cromx = Clenx = Lasx = 43.0 mm:
Permissable mimimum nominal cover to all reinforcement (Table 3 4)

Cmn = 35 mm

The modification factor for spans in excess of 10m (ref c13 4 6 4) has not been included

factonens = min (2, 0 55 + (477 Nfimm? - £ ) / (120 x {0 9 Nfimm? + ms / d,)) = 1.317

This 1s a simplified approach and further attention should be given where special circumstances exist Refer to clauses

Span/Depth ratio check satisfied

Cover over steel resisting sagging OK
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TIMBER JOIST DESIGN (B55268-2:2002)

Joist details

Tedds calculation version 1 1 04

Joist breadth b =47 mm Jorst depth = 200 mm
Jost spacing 8 =450 mm Service class of imber 1
Timber strength class C24
ran 000 T
1 =]
Span details
Number of spans MNspan = 1 Length of bearing Le = 100 mm
Clear length of span Lst1 = 3000 mm
ry
% ___._.--/"'__H_P
=
x ]
a7
l—100-—»]
Section properhios
Second moment of area | = 31333333 mm* Sectron modulus Z = 313333 mm?®
Loading details
Joist self werght Fat = 0.03 kN/m Dead load Fa_us = 0.75 kiN/m?

Impoesed UDL{Long term)

Fua = 2,50 kNim?

Imposed peint load (Medium)  Fip=1.40 kN

Censider long term loads
Design bending moment
Design support reaction

Check bending stress
Permissible bending stress

Check shear stress
Permissible shear stress

M=1.682 kNm Design shear force
R =2 242 kN Besign deflection
Om_adm = 8 626 N/mm? Applied bending stress

V=2242 kN
§=4977 mm

Om max = 5.367 N/mm?

PASS - Appliad bending stress within permissible iimits

Tagm = 0 781 N/mm? Applied shear stress

Tmax = 0.358 N,’mmz
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PASS - Applied shear stress within permissibie limits

Check bearing stress
Permissible bearing stress Oc_aam = 2 840 N/mm? Applicd bearing stress Ge_max = 0 477 N/imm?
PASS - Appfied bearing stress within permissible iimits

Check deflection
Permissible deflaction Badm = 9.000 mm Actual defiection 5= 4.977 mm
PASS - Actual deflection within permissible limits

Consider medium term loads
Design bending moment M = 1.4866 kNm Design shear force V=18955kN
Design support reaction R=1985kN Design deflection & =3.757 mm

Check bending stress
Pemussible bending stress Om_adm = 10 783 Nfmm? Applied bending stress G_max = 4.879 Nimm?
PASS - Applied bending stress within permissible limits

Check shear strass
Permissible shear stress Taam = 0.976 N/mm? Apphed shear stress tmax = 0.312 N/mm?
FASS - Applied shear strass within permissibie limits

Check bearing stress
Permissible bearng stress Ge_zdm = 3.300 N/mm? Applied bearing stress gc_max = 0.416 N/mm?
PASS - Applied bearing stress within permissibie fimits

Check deflection
Permissible deflection Sadm = 9.000 mm Actual deflection & =3.757 mm
PASS - Actual deflection within permissibie limits
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RETAINING WALL ANALYSIS {BS 80021394)

"

f

50— -

b

le———— 1000————pe-300-p|a—400—»|

TEDDS calculation version 1 2 01 08

85kam|”|| H” ” ” HH” KNfm?
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;‘F :f SRR
S 2 Prop—
v v v
| 1700 »]
Wall details
Retaining wall type Cantilever
Hetght of wall stem hsiem = 1000 mm Wall stem thickness twan = 300 mm
Length of toe les = 1000 mm Lenath of heel Iheet = 400 mim
Qverall length of base fbase = 1700 mm Base thickness toase = 300 mm
Height of retaining wall frwat = 1300 mrn
Depth of downstand dds = 0 mm Thickness of downstand fas = 300 mm
Position of downstand las = 850 mm
Depth of cover in front of wall  deover = 0 mm Unplanned excavation depth  dexc = 300 mm
Height of ground water Pwater = G mm Density of water Ywaler = 8 81 kN/im?
Density of wall consfruction  yuwan = 23.6 kN/m? Density of base construction  ybase = 23.6 kN/m?
Angle of soll surface B=0.0deg Effective height at back of wall her = 1300 mm
Mobriisation factor M=15
Moust density ym = 8.0 KN/m? Saturated density s = 21.0 kN/m?
Design shear strength $'=24.2 deg Angle of wall friction §=18.6deg
Design shear strength {'s = 24.2 deg Design base friction &b = 18.6 deq

Moisi density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Honzontal dead load

¥mb = 18.0 KN/m?3

Ka =0.369
Ko =0 590

Surcharge = 5.0 kN/m?
Woaeaa = 75.0 KN/m

Fueaa = 0 0 kN/m

Allowable beanng

Passive pressure

Vertical live load
Horizontal ive load

Pbeanng = 130 kN/m?

Kp = 4.187

Wive = 10.0 kKN/m
Five = 00 kN/m
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Position of vertical load lieas = 1150 mm Height of honzontal load higas = 0 mm

i

Hifk
W

SR

Prop —

4 741 ULUHMMMMJ‘

Calculate propping force
Propping force

Check bearing pressure
Total vertical reaction
Eccentricity of reaction

Bearing pressure at toe

Fprep = 0.0 kKN/m

R =113 3 kN/m
e =263 mm

Pre = 4.7 kN/m?
FASS

128 6

Loads shown in kN/m, pressures showi i KN/m?

Distance to reaction

Reacftion acts within middle third of base
Pheel = 128.6 kN/m?
- Maximurm baaring pressure is less than allowable bearing pressiure

Beanng pressure at heel

bl N INE NN BN A NS NI NN N N NN AN N :

' |

===

o
]

Xoar = 1113 mm
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Wall details
Retaning wall type Cantilever
Height of wall stem hsiem = 1000 mm Wall stem thickness twan = 300 mm
Length of toe ltoe = 1000 mm Length of heel Ihest = 0 UM
Overall length of base lpase = 1300 mm Base thickness toase = 300 mm
Height of retaming wall hwar = 1300 mm
Depth of downstand des =0 mm Thickness of downstand 35 = 300 mm
Pasition of downstand los = 850 mm
Depth of cover in front of wall  dcover = 0 mm Unplanhed excavation depth  deye = 300 mm
Height of ground water hwater = 0 mm Denstty of water Yuater = 9 81 kN/mM?
Density of wall construction Ywas = 23 B KN/m?3 Densiy of base construction  yoase = 23.6 kN/m?
Angle of soll surface B =0.0 deg Effective height at back of wall her = 1300 mm
Mobihsation factor M=15
Maist density m = 18 0 kN/m? Saturated density s = 21.0 kN/m?
Design shear strength ¢ =24.2 deg Angle of wall fnction 8=18.6 deg
Dasign shear strength {'p = 24.2 deg Design hase friction 8n =18.6 deg

Maist density

Using Coulomb theory
Acfive pressure
Af-rest pressure

Loading details
Surcharge load
Vertical dead load
Horizontal dead load

Yo = 18 O kKN/m?

Ka =0 369
Ko = 0.590

Surcharge = 5.0 kN/m?

Waeas = 70.0 KN/m
Feoas = 0.0 kKN/m

Aliowable bearing

Passive pressure

Vertical live load
Horizontal live load

Pbeanng = 130 kNfm?

Ko = 4.187

Wiye = 10.0 KN/m
Five = 19.4 kN/m
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Positron of vertical load

licas = 115¢ mm

Height of honzontal load
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Calculate propping force
Propping force

Check bearing pressure
Total vertical reaction
Eccentricity of reaction

Bearing pressure at toe
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Fpmp =0.0

R = 96.3 KN/m

e=151m

Poe = 22.5 kN/m?
FPASS - Maximum bearing pressure is fess than allowable bearing pressure

126 7

Loads shown m kN/m, pressures shown in Khfm?

KN/m

Distance to reaction
m

Reaction acfs within middfe third of base

Bearing pressure at heel
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higad = 1300 mm

¥bar = 801 mm

Preel = 128.7 KN/m?
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Wall details
Retainmg wall type Cantilever
Haight of wall stem Nstem = 2450 mm Wall stem thickness twan = 300 mm
Length of toe hoe = 1000 mm Length of heel Iheet = 0 M
Qverall length of base lbase = 1300 mrn Base thickness thase = 300 mm
Herght of retarming wall hwar = 2750 mm
Depth of downstand des =0 mm Thickness of downstand t4s = 300 mm
Position of dewnstand las = 850 mm
Depth of cover in front of wall  deover = 0 mm Unplanned excavation depth  dexc = 200 mm
Height of ground water hyater = 0 mm Density of water Ywater = 8 81 kKN/IM>
Density of wall construction Toan = 23,6 kN/m? Density of base construction  yoass = 23 6 kiN/m?
Angle of soll surface B =0.0deg Effective height at back of wall her = 2750 mm
Mobilisation factor M=1.5
Motst density ¥m = 18 0 kMN/m? Saturated density Yo = 24.0 kKN/m?
Design shear strength ¢’ = 24.2 deg Angle of wall fnction 3=18.6 deg
Design shear strength i’ = 24.2 deg Design hase friction On = 18.6 deg

Moaist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Horzontal dead load

ymo = 18.0 kN/m?3

Kas =0.369
Ko = 0.580

Surcharge = 5 0 kN/m?
Weeaa = 40.0 KN/m

Faead =0 0 kKN/m

Allowable beanng

Passive pressure

Vertical live load
Honzontal e load

Pbeanng = 130 kN/m?

Kp = 4187

Wive = 15.0 kN/m
Five = 5.0 KN/m
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Position of vertical lead koaa = 1150 mm Height of honizonlal load higed = 2750 mm
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Loads shown in kN/m, pressunes shown in kiN/m?

Calculate propping force

Propping farce Fprop = 10.9 kN/m

Check bearing pressure

Total vertical reaction R =81.8 kN/m Distance to reaction Xoar = 876 mim
Eccentricity of reaction e =74 mm

Reaction acts within middle third of base

Bearing pressure at toe Pre = 84.1 kN/m2 Beaning pressure at heel Preel = 41 4 kKN/m?
PASS - Maximum bearing pressure is less than alfowable bearing pressure




