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LOADINGS
KN/m? kN/m?
Gk Qxk
Tiled Pitched Roof;
Tiles, battens, felt, rafters, 0.8
Joists, insulation, ceiling & plaster skim 0.41
Live Load Roof 0.6
Roof 0.8 0.6
Ceiling 0.41 0.25
Flat roof;
Single ply membrane 0.15
Insulation 0.1
Plywood and battens 0.2
Timber rafters 0.1
ceiling & plaster skim 0.22
Live Load including snow 0.6
0.77 0.6 |
General floor load:
Floor boards, joists, insulation, ceiling and skim 0.79
Domestic live load 1.5
0.79 1.5 |
Beam and block floor:
75 screed and finishes 1.65
150dp pcc beam and block floor 2.1
Domestic live load 1.5
3.75 1.5 |
External solid masonry wall;
215mm thk wall 4.32
Plater finish to wall 0.22
4.54
External cavity;
100 cast ashlar block 2.2
Insulation 0.05
100 block 1.65
Plaster finish 0.22
412
Internal block wall;
plaster finish x2 0.44
100 block 1.65
2.09

All dimensions are for design purposes only and are not to be used for

fabrication or building work.

Structural member sizes calculated are minimum and can be replaced with
larger elements. Any changes to be reported to Rymer Design.
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Rymer Design & Detailing Limited
4 Moor Park
Neston, Corsham

Wiltshire

Project Job no.
24 Pool Green Neston 1773
Calcs for Start page no./Revision
Beam 1 over kitchen 4
Calcs by Calcs date Checked by Checked date Approved by Approved date
R.Rymer 25/03/2026

STEEL BEAM ANALYSIS & DESIGN (BS5950)

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

14,823

Lo Envelape - Combinatian 1

TEDDS calculation version 3.0.08

Bending Moment Envelope

191
500

KN

Z23.878

Shear Force Enuelope

&

-23.B78

I

Support conditions
Support A

Support B

Applied loading
Beam loads

Load combinations
Load combination 1

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead self weight of beam x 1

Dead full UDL 4.93 kN/m
Imposed full UDL 4.85 kN/m

Support A

Support B

Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
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Analysis results

Maximum moment Mmax = 19.1 KNm Mmin = 0 KNm
Maximum shear Vmax = 23.9 kN Vmin = -23.9 kN
Deflection Smax = 4.9 mm Smin = 0 mm
Maximum reaction at support A RA_max = 23.9 kN RA_min = 23.9 kN
Unfactored dead load reaction at support A RA_pead = 8.2 kN
Unfactored imposed load reaction at support A RA_imposed = 7.8 KN
Maximum reaction at support B Re_max = 23.9 kN Re_min = 23.9 kN
Unfactored dead load reaction at support B RB_pead = 8.2 kN
Unfactored imposed load reaction at support B RB_imposed = 7.8 kN
Section details
Section type UB 178x102x19 (British Steel Section Range 2022 (BS4-1)) Steel grade S355
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Classification of cross sections - Section 3.5
Tensile strain coefficient £=0.88 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=23.9 kN Design shear resistance Pv=181.8 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M =19.1 kNm Moment capacity low shear Mc = 60.8 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = 20.4 KNm Mo / mt = 22 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 dim = 14 mm Maximum deflection 5 =4.895 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

TEDDS calculation version 3.0.08

Lo Envelape - Combinatian 1
12.373

Bending Moment Envelope

TS I 2320 I
1 B
. Shear Force Envelape
1B.328 =
0.0 o
-18.328 T
15,5
mm | 330 |
a 1 B
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free
Applied loading
Beam loads Dead self weight of beam x 1

Dead full UDL 4.66 kKN/m
Imposed full UDL 4.77 kN/m

Load combinations

Load combination 1 Support A Dead x 1.40
Imposed x 1.60

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 = 11.7 KNm Mmin = 0 KNm
Maximum shear Vmax = 18.3 kN Vmin = -18.3 kN
Deflection Smax = 3.1 mm Smin = 0 mm
Maximum reaction at support A RA_max = 18.3 kN RA_min = 18.3 kN
Unfactored dead load reaction at support A RA_Dead = 6.1 kN
Unfactored imposed load reaction at support A RA_imposed = 6.1 KN
Maximum reaction at support B Re_max = 18.3 kN Re_min = 18.3 kN
Unfactored dead load reaction at support B RB_pead = 6.1 kN
Unfactored imposed load reaction at support B RB_imposed = 6.1 KN
Section details
Section type UB 152x89x16 (British Steel Section Range 2022 (BS4-1)) Steel grade S355
S
_+_ T
_L | AN
x _+_
. a7 !
Classification of cross sections - Section 3.5
Tensile strain coefficient £=0.88 Section classification Plastic
Shear capacity - Section 4.2.3
Design shear force Fv=18.3 kN Design shear resistance Pv=146.1 kN

Moment capacity - Section 4.2.5
Design bending moment M =11.7 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = 17.5 KNm

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed load
Limiting deflection Sim = 12.75 mm

PASS - Design shear resistance exceeds design shear force

Moment capacity low shear Mc = 43.8 kNm

Mo / mur = 18.9 KNm
PASS - Buckling resistance moment exceeds design bending moment

S

Maximum deflection 8 =3.086 mm

PASS - Maximum deflection does not exceed deflection limit
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STEEL MASONRY SUPPORT

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

ot 100 it 75 et 100 >
i =
| 4 y
|-|—55—|-|-171 1D—h-|
Steel member details
Torsion beam RHS 150x100x5.0
Masonry support plate User
Steel grade of support plate S355
Design strength of support plate pysb = 355 N/mm?2
Modulus of elasticity E = 205000 N/mm?2
Constant & = V(275N/mm?2 / pysb) = 0.880
Length of plate beyond beam Ih =165 mm
Total length of plate Iplate = 250 mm
Thickness of plate tsb = 8 mm
Width of main beam Bmb = 100 mm
Area of plate Asbu = tsb x lplate = 2000.0 mm?

Distance from weld position to CoG

Supported materials detail

Density of masonry on main beam pmmb = 18.7 KN/m3
Width of masonry on main beam bmmb = 100 mm
Height of masonry on main beam hmmb = 2000 mm
Eccentricity of main beam material emb =0 mm

Add dead force main beam (not from masonry) Pcadamb = 0.0 KN/m
Add live force main beam (not from masonry) PQaddamb = 0.0 KN/m
Density of masonry on support beam pmsb = 21.0 kN/m?
Width of masonry on support beam bmsb = 100 mm

Height of masonry on support beam hmsb = 2000 mm

Cyysb = In / 2 - (Ipiate - In) / 2 = 40 mm

—+laje

Tedds calculation version 1.0.06
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Add dead force support beam (not from masonry)
Add live force support beam (not from masonry)

Geometry
Cavity width
Supported width of masonry

Biaxial stress effects in the plate (SCI-P-110)

Maximum overall bending moment

Dist to NA combined section (CoG torsion beam)
Second moment of area of combined section
Elastic section modulus of combined section

Section modulus of plate

Eccentricity of support beam masonry
Force of masonry on support plate
Bending at heel

Moment capacity of plate

Longitudinal stress due to overall bending
Constant relating to Von Mises curve
Transverse bending stress ratio limit
Transverse bending stress ratio

Deflection at toe

Unfactored force on support angle
Distance from weld to load position
Length of load resultant to edge of plate

Dist from weld to load position as ratio of length

Effective second moment of inertia
Deflection at toe
Deflection limit

Pcaddasb = 0.0 kKN/m
Pqaddsb = 0.0 kN/m

c=75mm
dm=In+emb-c=90 mm

Mx = 18.7 kNm
Yeall = (Dmb + tsb) x Asbu / (2 x (Amb + Asbu)) = 36 mm
Ixxall = (Ixxmb + Amb X Ye,al?)+ Asbu X (Dmb / 2 + tsb / 2 - ye,a)2 = 1416 cm*
Zxxall = Ixxall / (Dmb [ 2 + tsb - Yeal) = 302.12 cm?3
Zxxplate = 1m x tsb? / (6 x 1m) = 10.67 cm3/m
e1 =110 mm
P1 = (bmsb x hmsb X pm,sb + Pcaddsb) x yic + PQaddsb x yiQ = 5.9 KN/m
Mx,plate = P1 x €1 = 0.6 kKNm/m
Mec = 1.2 x Zxplate X Pysb = 4.5 KNm/m
PASS - Design strength exceeds stress at heel

61 = Mx / Zxxal = 61.9 N/mm?
Cp = (4 x pysb? - 3 x 612)%5 = 701.9 N/mm?
as = (Cip? - 612) / (2 x Cp x pysb) = 0.981
ois = Mx,plate / Mc = 0.142

PASS - Transverse bending stress ratio less than allowable limit

Pists = bmsb X hmsb X pm,sb + PGaddsb + PQaddsb = 4.2 KN/m
am=e1=110 mm
bm =In-e1=55mm
ar=am/ (am + bm) = 0.667
leff def = tsb3 / 12 = 42667 mm4/m
5= (a” x (3-a)/6)x (PisLs x (am + bm)3) / (Esses0 x left_der) = 0.37 mm
8iim = 2.00 mm
PASS - Deflection is within specified criteria

Weld details - assume a full length weld and that the plate acts as a propped cantilever with the prop at the weld
position and the fixed end at the centre of the torsion beam

Leg length of weld
Throat size of weld
Shear force at weld position

Maximum possible force in plate

Longitudinal shear between beam and plate

Horizontal shear between beam and plate
Resultant weld force

Strength of weld (Table 37)

Capacity of full length weld

Torsional loading ULS
Loading of support beam masonry
Loading of main beam masonry

Sweld = 8 mm
aweld = 1/N(2) x Sweld = 5.7 mm
Ra=P1xmaX((1 + (3 x e1) /(2 x Bmv/ 2)), 1.4) = 25.3 kN/m
Rp = (In + Bmb) x tsb x pysb = 752.6 kN
Ri=2 x Rp/L=501.7 kN/m
Rh=P1xe1/(Sweld/ 2 + tsb / 2) = 80.8 KN/m
Rweld = (Ra2 + Ri2 + Rn?)%5 = 0.509 kN/mm
pweld = 220.0 N/mm?
Peweld = @weld X Pweld = 1.245 kKN/mm
PASS - Capacity of weld exceeds resultant force on weld

wiuts = (Nmsb x bmsb X pm,sb + PGaddsb) X yiG + PQaddsb x yiQ = 5.88 kKN/m

W2uLs = (Nmmb x Bmmb X pmmb + Pcaddmb) x yic + PQaddmb x yiQ = 5.24 KN/m
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Self weight of support beam

Torsional loading SLS

Loading of support beam masonry
Loading of main beam masonry
Self weight of support beam

Eccentricities

Distance to shear centre of main beam
Eccentricity of support beam masonry
Eccentricity of main beam masonry
Eccentricity of support beam
Torsional effects

Applied torque (ULS)

Total torque (ULS)

Applied torque (SLS)

Total torque (SLS)

STEEL BEAM TORSION DESIGN

W3uLs = Asbu X psb X yic = 0.22 KN/m

WisLs = hmsb x Dmsb x pm,sb + Pcaddsb + PQaddsb = 4.20 kN/m
WasLs = Nmmb % Dmmb x pmmb + PGaddmb + Paddmb = 3.74 kN/m

WwasLs = Asbu x psb = 0.16 KN/m

eomb = 0 mm

€1mb = (Bmb + bmsb) / 2 + € - €mb = 175 mm
€2mb = (Bmb - bmmb) / 2 - emb = 0 mm

€3mb = Bmb / 2 + Cyysb = 90 mm

Tquis = abs(wWiuLs x €1mb + W2uLS X €2mb + WauLs X €3mb) = 1.05 kNm/m
Tq=Tqus x L = 3.15 kNm
Tgsts = abs(wists x €1mb + WasLs X €2mb + W3sLs x €3mb) = 0.75 KNm/m
Tqu=Tgsts x L = 2.25 kNm

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

Section details
Section type
Steel grade
Design stength
Constant

Tedds calculation version 2.0.04

RHS 150x100x5.0
S355

pyw = py = 355 N/mm?2

e = V(275 N/mm?2 / py) = 0.880

Geometry - Beam unrestrained against lateral-torsional buckling between supports.

Effective span
Length of segment for LT buckling

Compression flanges laterally unrestrained

L =3000 mm
Lot = 3000 mm

Partial torsional restraint against rotation about longitudinal axis provided only by pressure of bottom flange onto supports

Effective length for LT buckling

Letr=Lirx 1.2+ 2 x D =3900 mm

Loading - Torsional loading comprises only full-length uniformly distributed load(s)

Internal forces & moments on member under factored loading for uls design

Applied shear force Fw =35.7 kN
Maximum bending moment Mut = Mx = 18.71 kNm
Applied torque Tq =3.15 kKNm

Minor axis bending moment My = 0 kNm
Compression force Fc=0kN

Equivalent uniform moment factors

EUM factor (Cl. 4.3.6.6 and T18) mct = 1.000

Torsional deflection analysis

Beam is torsion fixed at each end. (as defined in SCI-P-057 section 2.1.6)

Maximum torque (at supports)

Average torque between support & centreline

Max. angle of twist (at midspan)

To=Tq/2 =157 KNm
Tav=To/2=0.79 KNm
¢0=Ta /(G xJ)xL/2x1rads =0.002 rads
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Section classification
bx/t=17.0
dx/t=27.0
by/t=27.0
dy/t=17.0

Shear capacity (parallel to y-axis)
Design shear force
Design shear resistance (Cl. 4.2.3)

Moment capacity (x-axis)

Design bending moment

Moment capacity

Moment capacity low shear (Cl. 4.2.5.1)

Lateral torsional buckling
Effective length for lateral torsional buckling
Slenderness ratio - cl 4.3.6.5

Buckling resistance moment

risx = min(1.0, max(-1.0, Fc/ (2 x dxx t x pyw))) = 0.000
risy = min(1.0, max( -1.0, Fc/ ( 2 x dyx t x pyw))) = 0.000
rzs = Fc / (Ag x pyw) = 0.000
Section classification is plastic

Fw = 35.7 kN
Pw =0.6 x Py X Aw = 303.3 kN
Pass - Shear

Mx = 18.7 kNm
Mexu = Py x Sx = 42.4 kKNm
Mex = min(py x Sx, 1.2 x py x Zx) = 42.0 kNm
Pass - Moment capacity exceeds design bending moment

Le Lt =3900 mm
A=Lerr/ry=96
D/B=15
LTB check not required
Mb = Mex = 42.0 KNm

Buckling under combined bending & torsion - SCI-P-057 section 2.3
For simplicity, a conservative check is applied using the maximum stresses due to each of the separate load effects, even
though these do not necessarily all occur at the same section along the member.

Maximum angle of twist

Induced minor axis moment
Normal stress at corner due to Myt
Interaction index

¢ =0.002 rads
Myt = Mx x ¢ / 1 rad= 0.03 kNm
obyt = Myt / Zy = 0 N/mm?2
ib = Mx xmur/ Mo + obyt/ pyx (1 + 0.5 x Mxx mct/ Mb) = 0.45
Pass - Combined bending and torsion check satisfied

Local capacity under combined bending & torsion
For simplicity, a conservative check is applied using the maximum stresses due to each of the separate load effects, even
though these do not necessarily all occur at the same section along the member.

Max. direct stress due to Mx
Combined stress - eqn 2.22
Design strength

Combined shear stresses SCI-P-057 section 2.3

obx = Mx / Zx = 190 N/mm?2
obx + obyt = 190 N/mm?
py = 355 N/mm?
Pass - Local capacity

For simplicity, a conservative check is applied using the maximum shear stresses due to each of the separate load effects,
even though these do not necessarily all occur at the same section along the member.

Max. shear stress due to bending
Max. shear stresses due to torsion
Amplified shear stress due to torsion

Tow = Fvy x Qw / (Ix x 2 x t) = 29 N/mm~(2)
w=To/C = 12 NImm~(2)
vt = 1t x (1 + 0.5 x Mx x mut/ Mb) = 15 N/mm~\(2)
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Combined shear due to bending & torsion T = tow + vt = 44 N/mm”\(2)
Shear strength pv = 0.6 x py = 213 N/mm”(2)
Pass - Combined shear stresses
Twist check

Total applied torque (unfactored)
Maximum twist under sls loading
Twist limit

Deflection
Maximum y-axis deflection
Deflection limit - cl. 2.5.2

Tqu=2.25 kNm

(I)sls = (1) x Tqu / Tq=0.08 deg

¢im = 1.00 deg

Oy max = 7.8 mm

8im = min(L/ ks, 8iim_abs) = 10.0 mm
Pass - Deflection within specified limit

Pass - Twist




Project name

Richard Rymer
; 4 Moor Park, Project Reference :
Neston,
R D D Corsham Sheet Number : l§
SN13 9YJ
Date :
Tel 07932 613108
RYMER DESIGN & DETAILING Email richard@rymerdesign.co.uk  Calc. By : :R.Rymer

o ter.  HBeann 5594\24/0%,

CLBS 7.

OUTEY. HOERS

L 2385 0% 35 100
[ 2SS 100> 25

-

' > A
1197 /0%% BT cp ity

725 % joox 6 ©
VST t@j M

Z-SA) AEER BLOTRR O /ON

Vs 250hx MOud/ (5P FAD57

U=

LA 196 1O ALATE




Project Job no.
Rymer Design & Detailing Limited 24 Pool Green Neston 1773
4 Moor Park Calcs for Start page no./Revision
Neston, Corsham lintel beam over bi-fold doors 16
Wiltshire
Calcs by Calcs date Checked by Checked date Approved by Approved date
R.Rymer 26/03/2026
TIMBER JOIST DESIGN (BS5268-2:2002)
Tedds calculation version 1.1.04
Joist details
Joist breadth b =47 mm
Joist depth h =150 mm
Joist spacing s =600 mm
Timber strength class C24
Service class of timber 1
A 1 B
Span details
Number of spans Nspan = 1
Length of bearing Lb =100 mm
Effective length of span Ls1 = 2600 mm

05l

t7

Section properties
Second moment of area
Section modulus

Loading details

Joist self weight

Dead load

Imposed UDL(Medium term)
Imposed point load (Short term)

Modification factors

Service class for bending parallel to grain
Service class for compression

Service class for shear parallel to grain
Service class for modulus of elasticity
Section depth factor

— 100 —p|

I=bxh3/12 =13218750 mm*
Z=bxh?/6=176250 mm?

Fswt =b x h x Pchar X Qacc = 0.02 kN/m
Fd ud = 0.79 kN/m?2
Fi_uat = 0.75 kN/m?2

Fi_pt = 0.90 kN
Kom = 1.00
K2c =1.00

K2s =1.00
K2e = 1.00

K7 =1.08
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Load sharing factor Ks=1.10
Consider medium term loads
Load duration factor Ks=1.25
Maximum bending moment M =0.801 kNm
Maximum shear force V =1.233 kN
Maximum support reaction R =1.233 kN
Maximum deflection 5=4.154 mm

Check bending stress
Bending stress
Permissible bending stress
Applied bending stress

Check shear stress
Shear stress
Permissible shear stress
Applied shear stress

Check bearing stress

Compression perpendicular to grain (no wane)
Permissible bearing stress

Applied bearing stress

Check deflection

Permissible deflection

Bending deflection (based on Emean)
Shear deflection

Total deflection

Consider short term loads
Load duration factor
Maximum bending moment
Maximum shear force
Maximum support reaction
Maximum deflection

Check bending stress
Bending stress
Permissible bending stress
Applied bending stress

Check shear stress
Shear stress
Permissible shear stress
Applied shear stress

om = 7.500 N/mm?
om_adm = om X Kam x K3 x K7 x Kg = 11.130 N/mm?
om_max = M/ Z = 4.546 N/mm?
PASS - Applied bending stress within permissible limits

1 =0.710 N/mm?
Tadm = T x K2s x K3 x Kg = 0.976 N/mm?2
tmax =3 x V /(2 x b x h) = 0.262 N/mm?2
PASS - Applied shear stress within permissible limits

oept = 2.400 N/mm?2
Gc_adm = oepl X Kae x K3 x Kg = 3.300 N/mm?2
oc_max = R/ (b x Lb) = 0.262 N/mm?
PASS - Applied bearing stress within permissible limits

Sadm = min(Lsz x 0.003, 14 mm) = 7.800 mm
Obending = 3.952 mm
Sshear = 0.202 mm
O = Obending + Oshear = 4.154 mm
PASS - Actual deflection within permissible limits

Ks=1.50

M = 1.006 kNm
V =1.548 kN
R = 1.548 kN

4 =4.638 mm

om = 7.500 N/mm?
om_adm = om X Kam x K3 x K7 x Kg = 13.355 N/mm?
om_max = M/ Z = 5.708 N/mm?
PASS - Applied bending stress within permissible limits

1 =0.710 N/mm?
Tadm = T x K2s x K3 x Kg = 1.172 N/mm?2
tmax = 3 x V /(2 x b x h) = 0.329 N/mm?2
PASS - Applied shear stress within permissible limits
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Check bearing stress

Compression perpendicular to grain (no wane)

Permissible bearing stress
Applied bearing stress

Check deflection
Permissible deflection

Bending deflection (based on Emean)

Shear deflection
Total deflection

ocp1 = 2.400 N/mm?2

Gc_adm = oepl X Kae x K3 x Kg = 3.960 N/mm?2

oc_max = R/ (b x Lb) = 0.329 N/mm?2
PASS - Applied bearing stress within permissible limits

8adm = min(Ls1 x 0.003, 14 mm) = 7.800 mm

Obending = 4.385 mm
Oshear = 0.254 mm

O = Obending + Oshear = 4.638 mm

PASS - Actual deflection within permissible limits
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