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79 Redington Road 811365
Part of Structure Sheet no. Rev.
EXISTING WALL LINE LOADS 1
Drawing ref. Calc by Date Check by [Date Date
AW Jan-18

Project 79 Readington Road
Loadings All weights from BS 648 1964 Schedule of Weights for Building Materials

Live Loads based on BS 6399 Pt1 1984

Element Loads

Pitched Truss Roof
Tiles

Boards/Felt

Truss & Battens
Ceiling & Services
Ceiling imposed
Rafter Imposed

Second Floor
Boards & Services
Joists

Plasterboard & Skim
Imposed

Partitions

First Floor

Boards & Services
Joists

Plasterboard & Skim
Imposed

Partitions

Ground Floor
Boards & Services
Joists

Plasterboard & Skim
Imposed

Partitions

3130mm Sohid Wall
Masonry
Plaster

Internal Wall
215mm THK Blockwork
Plaster both sides

Live Load (kN/m?) Dead Load (kN/m?)

065
025
035
040

075

075 165
035
015
017

150

050

2.00 067
035
015
017

150

050

2.00 0.67
035
015
017

150

050

2.00 0.67
690
025
115
453
050
5.03
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79 Redington Road 811365
|n gl eTOn Part of Structure Sheet no. Rev.
W d EXISTING WALL LINE LOADS 2
0/6) 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 (kN/m run)
Live L.oad Dead Load
Pitched Truss Roof 23 m2/m 173 380
Second Floor 24 m2m 480 161
First Floor 24 m2/m 480 161
Ground Floor 24 m%/m 480 161
330mm Sold Wall 8 m 57 60
Internal Wall m
m
m
m Design Service Load = 8234 kN/m
Beam Self Weight KN/m
16.13 66.22 Design Ultimate Load = 118 51 KkN/m
Load Case Wall B
Grid Ref Service Load (kN/m run)
Live Load Dead Load
Pitched Truss Roof 5 m%m 375 825
Second Floor 54 m%m 10 80 362
First Floor 54 mm 10 80 362
Ground Floor 54 m2m 10 80 362
330mm Solid Wall m
Internal Wall 8 m 40 24
m
m
m Design Service Load = 9549 kN/m
Beam Self Weight kN/m
36 15 59 34 Design Ultimate Load = 14092 kN/m
Load Case Wall C
Gnd Ref Service Load (kN/m run)
Live Load Dead Load
Pitched Truss Roof 27 m%m 203 446
Second Floor 27 m?m 540 181
First Floor 27 m%m 540 181
Ground Floor 27 m%m 540 181
330mm Solid Wall 8 m 57 60
Internal Wall m
m
m
m Design Service Load = 8571 KkN/m
Beam Self Weight kN/m
18 23 67 48 Design Ultimate Load = 123 63 kN/m
Load Case Wall D
Grid Ref Service Load (KN/m run)
Live Load Dead Load
Pitched Truss Roof 275 m3m 206
Second Floor 275 m¥m 550 184
First Floor 275 m2m 550 184
Ground Floor 275 m%m 550 184
330mm Solid Wall 8 m 57 60
Internal Wall m
m
m Design Service Load = 8169 KkN/m
Beam Self Weight kN/m
18 66 6313 Design Uitimate Load = 118 08 kN/m




Project Project ref
79 Redington Road 811365
: ' Part of Structure Sheet no. Rev.
Ingleton
VV d EXISTING WALL LINE LOADS 3
OO . 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 All other external walls
Grid Ref. Service Load (kN/m run)
Live Load Dead Load
Pitched Truss Roof m2/m
Second Floor m%m
First Floor mZm
Ground Floor m*m
330mm Solid Wall 107 m 77 04
Internal Wall m
m
m
m Design Service Load = 77.04 kN/m
Beam Self Weight kN/m
77 04 Design Ultimate Load = 107 86 kN/m
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Project Job no

_ Ingleton 79 Redington Road 811365

Wood Caics for Start page no /Reviston

Ingleton Wood Beam 1- Proposed Loading 1
1 Alie Street Calcs by Calcs date Checked by Checked date Approved by Approved date
London AW 05/04/2018

STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3 0 05

l.oad Envelope - Combination 1
68 080

Bending Moment Envelope

kNm
0o
232 483 5355 E
mm | 5000 i E
A 1 B

Shear Force Envelope
2011

kN
201073 l\|\
00

Pay

-177 918

mm | 5000
A 1

-1779

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading

Beam loads Dead point load 18 24 kN at 1000 mm
Imposed point load 8 16 kN at 1000 mm
Imposed full UDL 28 25 kN/m
Dead full UDL 15 kN/m
Dead self weight of beam x 1

LLoad combinations

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

Imposed x 1 60
Support B Dead x 1 40




- B Project Job o
_Ingleton 79 Redington Road 811365
~ Wood Calcs for Start page no /Revision
Ingleton Wood Beam 1- Proposed Loading 2
1 Alie Street Calcs by Calcs date Checked by Checked date Approved by Approved date
London AW 05/04/2018

Imposed x 1 60

Analysis results

Maximum moment Mmax = 232.5 kKNm Memin = 0 kNm
Maximum shear Vmax = 201 1 kN Vi = -177.9 kN
Deflection Smax = 3.6 mm Ommn =0 mm
Maximum reaction at support A Ra_max = 201.1 kN Ra_mn = 201.1 kN
Unfactored dead load reaction at support A Ra_pead = 55.4 kN

Unfactored imposed load reaction at support A Ra_imposed = 77.2 KN

Maximum reaction at support B Re_max = 177.9 kN Re mn=177.9 kN
Unfactored dead load reaction at support B Rs peas = 44 5 kN

Unfactored imposed load reaction at support B RB_imposed = 72.3 kN

Section details

Section type UC 305x305x137 (BS4-1) Steel grade 8275
e | |
T ;
ug —» 4138
3 ! AN
A T
l« 3092 >

Classification of cross sections - Section 3.5
Tensile strain coefficient £=1.02 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=201.1 kN Design shear resistance Py =703.2 kN
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 Mc = 608.6 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment  Mp = 513 3 kNm Mo / mur = 513.3 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2 5.2
Consider deflection due to imposed loads
Limiting deflection dim = 13.889 mm Maximum deflection 6 =3.597 mm
PASS - Maximum deflection does not exceed deflection limit
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Ingleton Wood Beam 6- Existing Loading 1
1 Alle Street Calcs by Calcs date Checked by Checked date Approved by Approved date
London AW 02/02/2018
STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calcuiation version 3 0 05
Load Envelope - Combination 1
97 375
00 'L
mm | 2400 ]
A 1 B
KNm Bending Moment Envelope
00
83 382 5374
mm | 2400 |
A 1 B
kN Shear Force Envelope
127 910 1279
oo l\
-127 910 1575
mm i 2400 |
A 1 B
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free
Applied loading
Beam loads Dead point load 15 8 kN at 1200 mm
Imposed full UDL 20 kN/m
Dead full UDL 46 kN/m
Dead self weight of beam x 1
Load combinations
Load combination 1 Support A Dead x 1 40
Imposed x 1 60
Span 1 Dead x 1 40
Imposed x 1 60
Support B Dead x 1 40
Imposed x 1 60
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Ingleton 79 Redington Road 811365

Wood Calcs for Start page no /Revision
Ingleton Wood Beam 6- Existing Loading 2
1 Alie Street Cales by Calcs date Checked by Checked date Approved by Approved date
London AW 02/02/2018
Analysis results
Maximum moment Mmax = 83.4 kKNm Meun = 0 kKNm
Maximum shear Vmax = 127.9 kN Vmn = -127 9 kN
Deflection Smax =21 mm Smn =0 mm
Maximum reaction at support A RaA_max = 127.9 kN Ra_mn = 127.9 kN
Unfactored dead load reaction at support A RA pead = 63 9 kN
Unfactored imposed load reaction at support A RA_imposed = 24 kN
Maximum reaction at support B RB max = 127.9 kN Rs mn = 127.9 kN
Unfactored dead load reaction at support B Rs_pead = 63.9 kN
Unfactored imposed load reaction at support B Rs_imposed = 24 kN

Section details
Section type UC 203x203x71 (BS4-1) Steel grade $275

TE ]
T N
3 —» |10
o~
X AN
v 5 ]
T
l¢ 206 4- »
Classification of cross sections - Section 3.5
Tenslile strain coefficient £=102 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=127.9 kN Design shear resistance Pv=343.1 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M = 83.4 kNm Moment capacity low shear Me = 211.7 kNm

Buckling resistance moment - Section 4.3 6.4

Buckling resistance moment Mo = 202.1 kNm Mp / mur = 202.1 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2

Consider deflection due to dead and imposed loads

Limiting deflection Sim =5 mm Maximum deflection 5=2136 mm
PASS - Maximum deflection does not exceed deflection limit
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Ingleton 79 Redington Road 811365

Wood Calcs for Start page no /Reviston

Ingleton Wood Post 1 1
1 Alie Street Calcs by Calcs date Checked by Checked date Approved by Approved date

London AW 05/04/2018

STEEL MEMBER DESIGN (BS5950)

In accordance with BS5950-1-2000 incorporating Corrigendum No.1
TEDDS calculation version 3 0 05

Section details
Section type SHS 120x120x10 0 (Tata Steel Celsius) Steel grade §275

/; ~

—» 10 ¢

120

I ~/

le 5|
|« 120 |

Classification of cross sections - Section 3.5
Tensile strain coefficient £=100 Section classification Semi-compact

Moment capacity - Section 4.2.5
Design bending moment M =225 kNm Moment capacity low shear Mc = 46 9 KNm
PASS - Moment capacity exceeds design bending moment

Compression members - Section 4.7
Design compression force Fc =334 kN Compression resistance Pex = 979.4 kN
PASS - Compression resistance exceeds design compression force

Compression members with moments - Section 4.8.3
Comp and bending check Fc/(Axpy)y+M/M.=0763
PASS - Combined bending and compression check is satisfied

Member buckling resistance - ¢l.4.8.3.3.3
Buckling resistance check Fc/Pex+ mxx M/ Mex (1+05xFc/Pex)=0.903
PASS - Member buckling resistance checks are satisfied




Rafter details

Breadth of timber sections
Rafter spacing

Clear length of span on slope
Timber strength class

Section properties
Cross sectional area of rafter
Radius of gyration

Loading details
Rafter self weight
Imposed show load on plan

Modification factors
Section depth factor

b =47 mm

s =600 mm
Lo = 2970 mm
C24

A = 6909 mm?
r=42 mm
F;=0.02 kN/m

Fu=0.75 kN/m?

Consider long term load condition

Load duration factor
Notional bearing length

Check bending stress
Permissible bending stress

Kz =1.08
Kz =1.00
Lo =6 mm

Gm_adm = 8.923 N/mm?2

Check compressive stress parallel to grain

Permissible comp stress

Oc¢_adm = 5.161 N/mm?

Depth of timber sections
Rafter span
Rafter slope

Section modulus
Second moment of area

Dead load on slope
Imposed point load

Load sharing factor

Total UDL perp to rafter
Effective span

Applied bending stress
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TIMBER RAFTER DESIGN (BS5268-2.2002)
TEDDS calculation version 1 0 03
45 degrees
q?:’\Q

h =147 mm
Single span
o =45.0 deg

Z =169270 mm?
| = 12441382 mm*

Fa=1.20 kN/m?
Fp =0.90 kN

Ks =1.10

F = 0.526 kN/m
Le = 2976 mm

Gm_max — 3.440 N/mm2

PASS - Applied bending stress within permissible limits

Applied compressive stress

Gc_max & 0.453 N/mm?

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

Combined loading check 0484 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Permissible shear stress Tadm = 0 781 N/mm? Apphed shear stress Tmax = 0.170 N/mm?
PASS - Applied shear stress within permissible limits

Check deflection
Permissible deflection Badm = 8.929 mm Total deflection Smax = 4.148 mm
PASS - Total deflection within permissible limits

Consider medium term load condition
Load duration factor Ks=1.25 Total UDL perp to rafter F = 0.751 kN/m

Notional bearing length Lo =9 mm Effective span Lerr = 2979 mm

Check bending stress
Permissible bending stress om_adm = 11.154 N/mm? Applied bending stress om max = 4.921 N/mm?
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain
Permissible comp stress Gc_adm = 5.998 N/mm? Apphed compressive stress Gc_max = 0.648 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain

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

Check shear stress
Permissible shear stress Tadm = 0.976 N/mm? Applied shear stress Tmax = 0.243 N/mm?
PASS - Applied shear stress within permissible limits

Check deflection
Permissible deflection Badm = 8.937 mm Total deflection Smax = 5.944 mm
PASS - Total deflection within permissible limits

Consider short term load condition
Load duration factor Ks =1.50 Total UDL perp to rafter F = 0526 kN/m
Notional bearing length Lo =9 mm Effective span Lerr = 2979 mm

Check bending stress
Permissible bending stress Om_adm = 13.385 N/mm? Applied bending stress om max = 6.246 N/mm?
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain
Permissible comp stress Gc_adm = 6 677 N/mm? Applied compressive stress oc_max = 0.546 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress paraliel to grain

Combined loading check 0.562 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Permissible shear stress Tadm = 1.172 N/mm? Applied shear stress Tmax = 0 308 N/mm?
PASS - Applied shear stress within permissible limits
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Check deflection
Permissible deflection

Sadm = 8.936 mm

Total deflection

Smex = 6.892 mm

PASS - Total deflection within permissible limits
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Section properties
Second moment of area

Loading details
Joist self weight

Imposed point load (Short)

Imposed UDL(Medium term)

Consider medium term loads

Design bending moment
Design support reaction

Check bending stress

Check shear stress
Permissible shear stress

M=1.716 kNm
om_adm = 10.783 N/mm?

Permissible bending stress

Tadm = 0.976 N/mm?
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TIMBER JOIST DESIGN (BS5268-2.2002)
Tedds calcufation version 1 1 04
Joist details
Joist breadth b =47 mm Joist depth h =200 mm
Joist spacing s = 450 mm Service class of timber 1
Timber strength class C24
mm T 4600 T
A 1 B
Span details
Number of spans Nspan = 1 Length of bearing Lo =100 mm
Clear length of span Ls1 = 4600 mm

2

l«—100—>»]

1 =31333333 mm* Section modulus

Fswt = 0.03 kN/m Dead load
Fl_udl =0.60 kN/m?

Fl_pt =0.90 kN

Design shear force

R =1.492 kN Design deflection

Applied bending stress

Z =313333 mm?®

Fq_ua = 0.77 kN/m?

V =1.492 kN
5 =11.502 mm

Om_max = 5.477 N/l’ﬂm2

PASS - Applied bending stress within permissible limits

Applied shear stress

Tmax = 0.238 N/n’\l’n2
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Check bearing stress
Permissible bearing stress

Check deflection
Permissible deflection

Consider short term loads

Design bending moment
Desigh support reaction

Check bending stress
Permissible bending stress

Check shear stress
Permissible shear stress

Check bearing stress
Permissible bearing stress

Check deflection
Permissible deflection

Ge_adm = 3.300 N/mm?

Sadm = 13.800 mm

M = 2.037 kNm

R=1.771 kN

Om_adm = 12.939 N/mm?

Tadm = 1.172 N/mm?

Oc_adm = 3 960 N/mm?2

Sadm = 13.800 mm

PASS - Applied shear stress within permissible limits

Applied bearing stress Gc_max = 0.317 N/mm?
PASS - Applied bearing stress within permissible limits

Actual deflection 8 =11.502 mm
PASS - Actual deflection within permissible limits

Design shear force V=1.771 kN
Design deflection 6=12 304 mm
Apphed bending stress om_max = 6.501 N/mm?

PASS - Applied bending stress within permissible limits

Applied shear stress Tmax = 0.283 N/mm?
PASS - Applied shear stress within permissible limits

Applied bearing stress oc_max = 0.377 N/mm?
PASS - Applied bearing stress within permissible limits

Actual deflection 6=12 304 mm
PASS - Actual deflection within permissible limits
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STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1-2000 incorporating Corrigendum No 1
TEDDS calculation version 3 0 05
L oad Envelope - Combination 1
331200
nod K : —
mm | 4800 ]
A 1 B
KNm Bending Moment Envelope
00
347 453 s

176 7

Shear Force Envelope

Db

KN
176 688 M
00

AT

mm | 4800 '3699|
A 1 B
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free
Applied loading
Beam loads Dead point load 112 kN at 3800 mm
Imposed point load 109 kN at 3800 mm
Imposed full UDL 14 kN/m
Dead full UDL 15 kN/m
Dead self weight of beam x 1
Load combinations
Load combination 1 Support A Dead x 140
Imposed x 1 60
Span 1 Dead x 1 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 Mrmin = 0 KNm
Maximum shear Vmax = 176 7 kN Vimin = -369 9 kN
Deflection Smax = 6.9 mm Smn =0 mm
Maximum reaction at support A RA max = 176.7 kN Ra_mn = 176.7 kN
Unfactored dead load reaction at support A RA_pead = 61.9 kN
Unfactored imposed load reaction at support A Ra_imposed = 56.3 kN
Maximum reaction at support B Re_max = 369.9 kN Rs_min = 369.9 kN
Unfactored dead load reaction at support B RB_pead = 127.2 kN
Unfactored imposed load reaction at support B RB_imposed = 119.9 kN
Section detalls
Section type UC 254x254x107 (BS4-1) Steel grade S355
%
A | J
T N 7
% —» =128
¥ AN
Y ’
T
|« 258 8 >
Classification of cross sections - Section 3.5
Tenslle strain coefficient £=0.89 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=369.9 kN Design shear resistance Py =706.6 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M = 347.5 kNm Moment capacity low shear M = 512.1 kNm
PASS - Moment capacity exceeds design bending moment

Check vertical defiection - Section 2.5.2
Consider deflection due to imposed loads
Limiting deflection Sim = 13.333 mm Maximum deflection 5=6862mm
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 - Combination 1

TEDDS calcuiation version 3 0 05

38 371 38 4

15 662
00
mm { 4900 |
A 1 B
KNm Bending Moment Envelope
00
47 004 yeay
mm | 4900 |
A 1 8
KN Shear Force Envelope

oo

mm | 4900
A

k \‘]’
~38 371

384
|

Support conditions

Support A Vertically restrained
Rotationally 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 combinations

B

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

Span 1 Dead x 1 40
Imposed x 1 60

Support B Dead x 1 40

Imposed x 1 60
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Analysis results
Maximum moment Mmax = 47 kNm Mrmin = 0 kKNm
Maximum moment span 1 segment 1 Ms1_segt_max = 47 KNm Ms1_segt_min = 0 KNm
Maximum moment span 1 segment 2 Ms1_segz_max = 47 KNm Ms1_segz_mn = 0 KNm
Maximum shear Vmax = 38.4 kN Veun = -38.4 kN
Maximum shear span 1 segment 1 Vs1_segt_max = 38.4 kN Vs1_segt_min = 0 kKN
Maximum shear span 1 segment 2 Vsi_seg2_max = 0 kN Vs1_segz_mn = -38.4 kN
Deflection segment 3 Smax = 6.2 mm Smin =0 mm
Maximum reaction at support A RA_max = 38.4 kN Ra_min = 38.4 kKN
Unfactored dead load reaction at support A RA _peas = 6.4 kN
Unfactored imposed load reaction at support A RA_imposed = 18.4 KN
Maximum reaction at support B Re_max = 38.4 kN Re_mn = 38.4 kN
Unfactored dead load reaction at support B RB pead = 6.4 kN
Unfactored imposed load reaction at support B RB_imposed = 18.4 kN
Section detaiis
Section type UB 254x146x31 (BS4-1) Steel grade S275
r
] { |
T
~<
5 —»i 46
3 J
S 1
T
e 146 1————]
Classification of cross sections - Section 3 5
Tensile strain coefficient £=1.00 Section classification Plastic
Shear capacity - Section42 3
Design shear force Fv=38.4 kN Design shear resistance Py =248 9 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 Moment capacity low shear M. = 108.1 KNm
Buckling resistance moment - Section 4.3 6 4
Buckling resistance moment  Mb = 64,7 kNm Mo / myt = 64.7 KNm
PASS - Buckling resistance moment exceeds design bending moment
Check vertical deflection - Section 2.5 2
Consider deflection due to imposed loads
Limiting deflection Sim = 13.611 mm Maximum deflection §=6222 mm
PASS - Maximum deflection does not exceed deflection limit




Project Job no

Ingleton 79 Reddington Road 811365

7 WOOd Calcs for Start page no /Revision
1
Ingleton Wood Basement Floor Slab
1 Alie Street Calcs by Calcs date Checked by Checked date Approved by Approved date
London AW 05/04/2018

RC SLAB DESIGN (BS8110-PART1.1997)

TEDDS calculation version 1 0 04

CONCRETE SLAB DESIGN (CL 35.3 & 4)

SIMPLE ONE WAY SPANNING SLAB DEFINITION
Overall depth of slab h =275 mm

Cover to tension reinforcement resisting sagging ¢» =40 mm
Tnial bar diameter Diyx = 16 mm
Depth to tension steel (resisting sagging)
dx = h - Cb - Diyx/2 = 227 mm
Characteristic strength of reinforcement f; = 500 N/mm?

Charactenstic strength of concrete fo = 35 N/mm?

|

h 4 (@) (@) @) (@) (@) (@] UN~/ i[)dx
| ‘

/ \ AsXx

Asy Nominal 1 m width

One-way spanning slab
(simple)

ONE WAY SPANNING SLAB (CL 3.5.4)

MAXIMUM DESIGN MOMENTS IN SPAN
Design sagging moment (per m width of slab) msx = 62 4 KNm/m

CONCRETE SLAB DESIGN ~ SAGGING — OUTER LAYER OF STEEL (CL 3.5 4)

Design sagging moment (per m width of slab) msx = 62 4 kNm/m

Moment Redistribution Factor fox = 1.0
Area of reinforcement required
Kx= abS(msx) /( di? x fou ) =0.035

K'x = min (0 156 , (0 402 x (Box - 0 4)) - (0 18 x (Box - 0 4)?)) = 0 156
Outer compression steel not required to resist sagging

One-way Spanning Slab requiring tension steel only (sagging) - mesh
Zx = min (( 0 95 x dy),(dxx(0 5+V(0 25-Kx/0 9)))) =216 mm

Neutral axis depth xx = (dx - zx) / 0 45 = 25 mm

Area of tension steel required
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Asx_req = abS(msx) / (1/Yms X fy X Zx) = 666 mm%m

Tension steel

Use B785 Mesh
Asx_prov = As1 = 785 mm?2/m Asy_prov = Ast = 252 mm?/m

Dx = dss =10 mm Dy=dst=8mm
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?%/m
Minimum % reinforcement k =0.13 %
Astmin = k x Ac = 358 mm3m
Ast max = 4 % x Ac = 11000 mm?/m

Steel defined

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

Inner steel resisting sagging Asy prov = 252 mm?/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

Depth to tension steel from compression face dx = 227 mm
Area of tension reinforcement provided (per m width of slab) Asx_prov = 785 mm?/m
Design ultimate shear force (per m width of slab) Vx =53 kN/m
Characterstic strength of concrete fou = 35 N/mm?
Applied shear stress
vx = Vx/ dx = 0 23 N/mm?
Check shear stress to clause 3.5.5 2

Vatiowable = min ((0 8 N"2/mm) x V(fe), 5 N/mm?2 ) = 4 73 N/mm?2
Shear stress - OK

Shear stresses to clause 3.5.5.3
Design shear stress
fou_rato = If (feu > 40 N/mm? , 40/25 , feu/(25 N/mm?)) = 1 400
Vex = 0 79 N/mm?2 x min(3,100 x Asx prov / dx)"® x max(0 67,(400 mm / dx)") / 1 25 x fey_rane™
Vex = 0.57 N/mm?
Applied shear stress

vx = 0.23 N/mm?
No shear reinforcement required
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CONCRETE SLAB DEFLECTION CHECK (CL 3.5.7)
Slab span length Ix=4.600 m

Design ultimate moment in shorter span per m width msx = 62 kNm/m
Depth to outer tension steel dx =227 mm
Tension steel
Area of outer tension reinforcement provided Asx prov = 785 mm?2/m
Area of tension reinforcement required Asx_req = 666 mm?/m
Moment Redistribution Factor Box = 1.00
Modification Factors
Basic span / effective depth ratio (Table 3 9) ratiospan_depth = 20
The modification factor for spans in excess of 10m (ref ¢l 3 4 6 4) has not been included
fs = 2 x fy x Asx_req / (3 x Asx_prov x Box ) = 282.6 N/mm?
factorens = min (2,055 + (477 N/mm? - fs ) / (120 x (0 9 N/mm? + msx / d:2))) = 1.317

Calculate Maximum Span

This 1s a simplified approach and further attention should be given where special circumstances exist Refer to clauses
3464and3467

Maximum span Imax = ratiOspan_depth x factoriens x dx = 5.98 m
Check the actual beam span

Actual span/depth ratio Ix/ dx = 20.26

Span depth imit ratiospan_depth x factoriens = 26.35

Span/Depth ratio check satisfied

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

Effective depth to bottom outer tension reinforcement dx = 227.0 mm

Diameter of tension reinforcement Dx =10 mm
Diameter of inks Laex =0 mm
Cover to outer tension remforcement
Gtenx = h - dx - Dx /2 = 43.0 mm
Nominal cover to links steel
Cnomx = Ctenx - Laiax = 43.0 mm
Permissable minimum nominal cover to all reinforcement (Table 3 4)

Cmin = 35 mm
Cover over steel resisting sagging OK
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TIMBER JOIST DESIGN (BS5268-2.2002)
Tedds calculation version 1 1 04
Joist details
Joist breadth b =47 mm Joist depth h =200 mm
Joist spacing s =450 mm Service class of timber 1
Timber strength class C24
- 3000 |
1 B

Span details
Number of spans Nspan =1 Length of bearing Ly =100 mm
Clear length of span Ls1 = 3000 mm

I 2

o

I

47>

Section properties
Second moment of area

Loading details
Joist self weight
Imposed UDL(Long term)

Imposed point load (Medium)

Consider long term loads

Design bending moment
Design support reaction

Check bending stress

Permissible bending stress

Check shear sfress
Permissible shear stress

Tadm = 0.781 N/mm?

l«—100—»

| = 31333333 mm* Section modulus

Fswt = 0.03 kN/m Dead load

F_uai = 2.50 kN/m?

Fx_pt =1.40 kN
M =1.682 kNm Design shear force
R =2242 kN Design deflection

Om_adm = 8 626 N/mm? Applied bending stress

PASS - Applied bending stress within permissible limits

Applied shear stress

Z =313333 mm?®

Fa_ua = 0.75 KN/m?

V =2242 kN
5=4977 mm

Om_max = 5.367 N/TTIIT\2

Tmax — 0.358 N/mm2




Check shear stress
Permissible shear stress Tadm = 0.976 N/mm?

Check bearing stress

Permissible bearing stress Gc_adm = 3.300 N/mm?
Check deflection
Permissible deflection Sadm = 9.000 mm
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PASS - Applied shear stress within permissible limits
Check bearing stress
Permissible bearing stress Oc_adm = 2.640 N/mm? Applied bearing stress Gc_max = 0 477 N/mm?
PASS - Applied bearing stress within permissible limits
Check deflection
Permissible deflection Sadm = 9.000 mm Actual deflection 6 =4.977 mm
PASS - Actual deflection within permissible limits
Consider medium term loads
Design bending moment M = 1.466 kNm Design shear force V =1,955 kN
Design support reaction R =1 955 kN Design deflection 6 =3 757 mm
Check bending stress
Permissible bending stress om_adm = 10.783 N/mm? Applied bending stress om_max = 4 679 N/mm?

PASS - Applied bending stress within permissible limits

Applied shear stress Tmax = 0 312 N/mm?
PASS - Applied shear stress within permissible limits

Applied bearing stress Go_max = 0.416 N/mm?
PASS - Applied bearing stress within permissible limits

Actual deflection 6 =3.757 mm
PASS - Actual deflection within permissible limits
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RETAINING WALL ANALYSIS (BS 8002:1994)
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TEDDS calculation version 1 2 01 06
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Wall details
Retaming wall type Cantilever
Height of wall stem hstem = 1000 mm Wall stem thickness twar = 300 mm
Length of toe loe = 1000 mm Length of heel Ineel = 400 mm

Overall length of base
Height of retaining wall
Depth of downstand
Position of downstand
Depth of cover in front of wall
Hetght of ground water
Density of wall construction
Angle of soll surface
Mobilisation factor

Moist density

Design shear strength
Design shear strength
Moist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Horizontal dead load

Ibase = 1700 mm
hwar = 1300 mm
ddas = 0 mm

las = 850 mm
dcover = 0 mm
hwater = 0 mm
Ywan = 23.6 kN/m3
B =0.0 deg
M=15

¥m = 18.0 kN/m?
¢' = 24.2 deg

¢'b =24 2 deg
ymb = 18.0 KN/m?®

Ka =0.369
Ko = 0.590

Surcharge = 5.0 kN/m?
Woeead = 75 0 KN/m
Fdead = 0.0 kKN/m

Base thickness
Thickness of downstand

Unplanned excavation depth
Density of water

Density of base construction
Effective height at back of wall

Saturated density
Angle of wall friction
Design base friction
Allowable bearing

Passive pressure

Vertical live load
Horizontal live load

thase = 300 mm
tas = 300 mm

dexec = 300 mm
ywater = 9 81 KN/m?
Ybase = 23.6 KN/m?
hes = 1300 mm

vs = 21 0 kN/m3

5 =18.6 deg

3 = 18.6 deg
Pbeanng = 130 kKN/m?

Ko = 4.187

Wive = 10.0 kKN/m
Five = 0.0 kN/m
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Calculate propping force
Propping force

Check bearing pressure
Total vertical reaction
Eccentricity of reaction

Bearing pressure at toe

Fprop =00 kN/m

R =113.3 kN/m
e =263 mm

Proe = 4.7 kN/m?

[l128 6
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Position of vertical load lioad = 1150 mm Height of horizontal load hicad = 0 mm

82

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

Distance to reaction

Xoar = 1113 mm

Reaction acts within middie third of base

Bearing pressure at heel

pheel = 128-6 kN/m2

PASS - Maximum bearing pressure is less than allowable bearing pressure




Height of ground water
Density of wall construction
Angle of soil surface
Mobilisation factor

Moist density

Design shear strength
Design shear strength
Moist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Horizontal dead load

hwater = 0 mm
Ywall = 23.6 KN/m?
B =0.0 deg
M=1.5

¥m = 18.0 KN/m?®
¢'=24.2 deg

¢'v = 24.2 deg
ymb = 18 0 KN/m?®

Ka =0.369
Ko = 0.590

Surcharge = 5.0 kN/m?
Woaead = 70.0 kN/m

Faead = 0.0 kN/m

Density of water
Density of base construction
Effective height at back of wall

Saturated density
Angle of wall friction
Design base friction
Allowable bearing

Passive pressure

Vertical hive load
Horizontal live load
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RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1 2 01 06
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Wall details
Retaining wall type Cantilever
Height of wall stem hstem = 1000 mm Wall stem thickness twar = 300 mm
Length of toe hoe = 1000 mm Length of heel lheet = 0 mm
Overall length of base lbase = 1300 mm Base thickness toase = 300 mm
Height of retaining wall hyat = 1300 mm
Depth of downstand d¢s = 0 mm Thickness of downstand tas = 300 mm
Position of downstand las = 850 mm
Depth of cover In front of wall  dcover = 0 mm Unplanned excavation depth  dexc = 300 mm

Ywater = 9 81 kN/m?
Ybase = 23.6 kN/l"ﬂ3
her = 1300 mm

vs = 21.0 KN/m®

§ = 18.6 deg

S = 18.6 deg
Pbeanng = 130 kN/m?

Kp = 4.187

Whve =10.0 kN/m
Five = 19.4 kN/m
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Position of vertical load

hoad = 1150 mm

Height of horizontal load

80

Nioad = 1300 mm

t NP

Prop =g

225

Calculate propping force
Propping force

Check bearing pressure
Total vertical reaction
Eccentricity of reaction

Bearing pressure at toe

Fprop = 0.0 kN/m

R =96.3 kN/m
e =151 mm

Poe = 22,5 kN/m?2

Distance to reaction

Bearing pressure at heel
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Loads shown in kN/m, pressures shown in kN/m?

Xbar = 801 mm

Reaction acts within middie third of base
Pheel = 125.7 kN/m?

PASS - Maximum bearing pressure is less than allowable bearing pressure
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RETAINING WALL ANALYSIS (BS 8002 1994)
TEDDS calculation version 1 2 01 06
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Wall details

Retaining wall type

Height of wall stem

Length of toe

Overall length of base
Height of retaining wall
Depth of downstand
Position of downstand
Depth of cover in front of wall
Height of ground water
Density of wall construction
Angle of soll surface
Mobilisation factor

Moist density

Design shear strength
Design shear strength
Moist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Hornizontal dead load
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Cantilever

hstem = 2800 mm
loe = 1000 mm
Ipase = 1300 mm
hwat = 3100 mm
dgs = 0 mm

las = 850 mm
dcover = 0 mm
hwater = 0 mm
Ywall = 23.6 KN/m3
B =0.0deg
M=1.5

¥m = 18.0 kN/m3
¢' = 24.2 deg

¢'s = 24.2 deg
ymo = 18.0 kKN/m3

Ka =0.369
Ko =0 590

Surcharge = 5.0 kN/m?

Woaeas = 40.0 kN/m
Fdead = 0.0 kN/m

Wall stem thickness
Length of heel
Base thickness

Thickness of downstand

Unplanned excavation depth
Density of water

Density of base construction
Effective height at back of wall

Saturated density
Angle of wall friction
Design base friction
Allowable bearing

Passive pressure

Vertical hve load
Horizontal live load

twan = 300 mm
lheet = 0 mm
toase = 300 mm

tas = 300 mm

dexc = 200 mm
Ywater = 9 81 KN/m?
Yoase = 23.6 kKN/m3
hett = 3100 mm

s = 21 0 kKN/m?®

5§ =18 6 deg

&b = 18.6 deg
Ppearng = 130 kN/m?

Ko = 4187

Wive = 15.0 kN/m
Five = 5 0 kN/m




Calculate propping force
Propping force

Check bearing pressure
Total vertical reaction
Eccentricity of reaction

Bearing pressure at toe
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Position of vertical load lioad = 1150 mm Height of horizontal load hioad = 3100 mm
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Loads shown In kN/m, pressures shown in kN/m?

Fprop =17.1 kN/m

R =84.0 kN/m Distance to reaction Xbar = 439 mm
e =211 mm

Reaction acts within middle third of base

Pre = 127.7 KN/m? Bearing pressure at heel Pheet = 1.6 KN/m2

PASS - Maximum bearing pressure is less than allowable bearing pressure
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Ingleton Wood External Lightwell Retaimng Wall 1
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London AW 04/06/2018
RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1 2 01 06
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Wall details
Retaining wall type Cantilever
Height of wall stem hstem = 3000 mm Wall stem thickness twan = 400 mm
Length of toe loe = 800 mm Length of heel Iheet = 800 mm
Overall length of base lpase = 2000 mm Base thickness tbase = 300 mm
Height of retaining wall hwan = 3300 mm
Depth of downstand das = 0 mm Thickness of downstand tas = 300 mm
Pasition of downstand las = 850 mm
Depth of cover in front of wall  dcover = 0 mm Unplanned excavation depth  dexc = 200 mm
Height of ground water hwater = 0 mm Density of water Ywater = 9 81 KN/m?®
Density of wall construction Ywat = 23.6 kKN/m3 Denstty of base construction  yvase = 23.6 kN/m?
Angle of soll surface B=00deg Effective height at back of wall her = 3300 mm
Mobilisation factor M=15
Moist density ym = 18.0 kN/m? Saturated density s = 24.0 KN/m?®
Design shear strength ¢'=24.2 deg Angle of wall friction 6 =18.6 deg
Design shear strength d'o =24 2 deg Design base friction &p = 18.6 deg

Moist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Horizontal dead load

ymb = 18.0 kN/m?

Ka =0.369
Ko = 0.590

Surcharge = 5.0 kN/m?

Woasad = 0.0 kN/m
Faead = 0.0 kN/m

Allowable bearing

Passive pressure

Vertical live load
Horizontal ive load

Pbeanng = 130 kN/m?

Kp =4.187
Wive = 0.0 kN/m
Five = 0.8 kKN/m
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Ingleton Wood External Lightwell Retaining Wall 2
1 Alie Street Calcs by Calcs date Checked by Checked date Approved by Approved date
London AW 04/06/2018
Position of vertical load lioad = 0 mm Height of horizontal load hioad = 4000 mm
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Loads shown In kN/m, pressures shown in kN/m?

Calculate propping force

Propping force Fprop = 11.6 kN/m

Check bearing pressure

Total vertical reaction R =89.7 kN/m Distance to reaction Xoar = 756 mm
Eccentricity of reaction e =244 mm

Reaction acts within middle third of base

Bearing pressure at toe Proe = 77.7 kN/m? Bearing pressure at heel Pheet = 12.0 kN/m?
PASS - Maximum bearing pressure is less than allowable bearing pressure




