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STRUCTURAL CALCULATIONS
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Project

56 Dartmouth Park Road

Job no.

180447

i Calcs for Start page no./Revision
Conisbee
1.5 Offord Street Basement retaining wall 1
London Calcs by Calcs date Checked by Checked date Approved by Approved date
N1 1DH HH 13/11/2018
RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1.2.01.06
e 1050 »
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Wall details

Retaining wall type

Height of retaining wall stem
Thickness of wall stem

Length of toe

Length of heel

Overall length of base

Thickness of base

Depth of downstand

Position of downstand

Thickness of downstand

Height of retaining wall

Depth of cover in front of wall
Depth of unplanned excavation
Height of ground water behind wall
Height of saturated fill above base
Density of wall construction
Density of base construction
Angle of rear face of wall

Angle of soil surface behind wall
Effective height at virtual back of wall

Retained material details
Mobilisation factor
Moist density of retained material

Cantilever propped at both
hstem = 2500 mm

twan = 150 mm
ltoe = 1000 mm
lheet = 0 mm

lbase = hoe + lheel + twat = 1150 mm
tbase = 200 mm

das =0 mm

las = 700 mm

tos = 200 mm

hwal = hstem + toase + dds = 2700 mm
doover =0 mm

dexc = 0 mm

hwater = 1500 mm

hsat = maX(hwater - tbase - dds, O mm) =1300 mm

Yuall = 23.6 KN/m?3

Yoase = 23.6 kN/m?3

o =90.0 deg

B =0.0 deg

hett = hwai + lheel X tan(p) = 2700 mm

M=1.5
Ym = 18.0 KN/m?
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N1 1DH HH 13/11/2018

Saturated density of retained material
Design shear strength
Angle of wall friction

Base material details
Moist density

Design shear strength
Design base friction
Allowable bearing pressure

Using Coulomb theory

Active pressure coefficient for retained material

¥s = 21.0 kN/m3
0' =24.2 deg
4 =18.6 deg

Ymb = 18.0 kN/m3
0’ = 24.2 deg

o = 18.6 deg
Pbearing = 150 kN/m?

Ka = sin(o + ¢')2 / (sin(o)2 x sin(o: - 8) x [1 + V(sin(¢' + &) x sin(¢' - B) / (sin(c - 8) x sin(o + B)))]?) = 0.369

Passive pressure coefficient for base material

Kp = sin(90 - 0'5)2 / (sin(90 - 8b) x [1 - V(sin(0' + Sb) x sin(0'v) / (sin(90 + &v)))]?) = 4.187

At-rest pressure
At-rest pressure for retained material

Loading details

Surcharge load on plan

Applied vertical dead load on wall
Applied vertical live load on wall
Position of applied vertical load on wall
Applied horizontal dead load on wall
Applied horizontal live load on wall
Height of applied horizontal load on wall

Ko = 1 —sin(¢) = 0.590

Surcharge = 10.0 kN/m?
Waead = 11.5 kN/m

Wive = 2.6 KN/m

load = 1050 mm

Fdead = 0.0 kN/m

Five = 0.0 KN/m

hicad = 0 mm

14

{ (e

Prop:

Ep

3
24.7|

Vertical forces on wall
Wall stem

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

Wuwall = Nstem X twall X Ywai = 8.9 KN/m
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Wall base Whase = lbase X toase X Yoase = 5.4 KN/m

Applied vertical load
Total vertical load

Horizontal forces on wall
Surcharge

Moist backfill above water table
Moist backfill below water table

Saturated backfill
Water
Total horizontal load

Calculate total propping force

Passive resistance of soil in front of wall

Propping force

Overturning moments
Surcharge

Moist backfill above water table
Moist backfill below water table

Saturated backfill

Water

Total overturning moment
Restoring moments
Wall stem

Wall base

Design vertical dead load
Total restoring moment
Check bearing pressure
Total vertical reaction

Distance to reaction
Eccentricity of reaction

Bearing pressure at toe
Bearing pressure at heel

Wy = Waead + Wive = 14.1 KN/m
Whotal = Wwall + Woase + Wy = 28.4 KN/m

Fsur = Ka x c0s(90 - a + 8) x Surcharge X hett = 9.4 kN/m

Fm_a = 0.5 x Ka x cos(90 - o + 8) X Ym X (Neft - hwater)? = 4.5 KN/m
Fm b =Kaxcos(90 - o + 8) X ym X (eft - hwater) X hwater = 11.3 kN/m
Fs = 0.5 x Ka x cos(90 - o + 8) X (Ys- Ywater) X hwater® = 4.4 KN/m
Fuater = 0.5 X hwater® X Ywater = 11 kN/m

Fiotal = Fsur + Fm_a + Fm_b + Fs + Fwater = 40.8 KN/m

Fp=0.5xKpx COS(Sb) X (dcover + toase + dds - dexc)2 X Ymb = 1.4 KN/m
Fprop = maX(Ftotal - Fp - (Wtotal - Wlive) X tan(Sb), 0 kN/m)
Fprop =30.7 KN/m

Msur = Fsur X (Neit - 2 X das) / 2 = 12.8 KNm/m

Mm_a = Fm_a X (Nett + 2 X hwater - 3 X das) / 3 = 8.6 KNm/m
Mm_b = Fm_b X (hwater - 2 X dds) / 2 = 8.5 KNm/m

Ms = Fs X (Nwater - 3 X dds) / 3 = 2.2 KNm/m

Muwater = Fwater X (Pwater - 3 X das) / 3 = 5.5 kKNm/m

Mot = Msur + Mm_a + Mm_b + Ms + Mwater = 37.6 KNm/m

Mwail = Wwall X (ltoe + twan / 2) = 9.5 KNm/m
Mbase = Whase X lbase / 2 = 3.1 KNm/m

Maead = Waead X lioad = 12.1 KNm/m

Mrest = Mwail + Mbase + Mdead = 24.7 KNm/m

R = Wiotal = 28.4 KN/m
Xoar = lbase / 2 = 575 mm
e = abs((lbase / 2) - Xpar) = 0 mm
Reaction acts within middle third of base
Proe = (R / Ibase) - (6 X R x € / Ibase?) = 24.7 KN/m?
Pheel = (R / Ibase) + (6 X R x € / lpase?) = 24.7 kKN/m?

PASS - Maximum bearing pressure is less than allowable bearing pressure

Calculate propping forces to top and base of wall

Propping force to top of wall

Propping force to base of wall

Fpropitop = (Mot - Mrest + R X lbase / 2 - Fprop X tbase / 2) / (hstem + thase / 2) =10.050 kN/m

Fprop_base = Fprop - Fprop_top = 20.602 KN/m
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RETAINING WALL DESIGN (BS 8002:1994)
TEDDS calculation version 1.2.01.06
Ultimate limit state load factors
Dead load factor Yid=1.4
Live load factor Ya=1.6
Earth and water pressure factor Yie=1.4

Factored vertical forces on wall
Wall stem

Wall base

Applied vertical load

Total vertical load

Factored horizontal at-rest forces on wall

Surcharge

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

Total horizontal load

Calculate total propping force

Passive resistance of soil in front of wall

Propping force

Factored overturning moments
Surcharge

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

Total overturning moment

Restoring moments
Wall stem

Wall base

Design vertical load
Total restoring moment

Factored bearing pressure
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe

Bearing pressure at heel

Rate of change of base reaction
Bearing pressure at stem / toe
Bearing pressure at mid stem

Wuwall f = Yi_d X Nstem X twall X Ywal = 12.4 KN/m
Whase_f = ¥ d X |base X toase X Yoase = 7.6 KN/m
Wy t =7 d X Wdead + Y1 X Wive = 20.3 kN/m
Whotal f = Wwall_f + Woase_f + Wy_f = 40.2 KN/m

Fsur_f = Y1 x Ko x Surcharge X het = 25.5 kN/m
Fm_af="YeX0.5x Ko x ym X (eff - hwater)? = 10.7 KN/m
Fm_b t =Vt e X Ko X Ym X (Deff - hwater) X Nwater = 26.8 KN/m
Fs.f =" 0% 0.5 x Ko X (Y5 Ywater) X huater? = 10.4 kN/m
Fuwater f = ¥t e X 0.5 X Nwater® X Ywater = 15.5 KN/m

Frotal_t = Fsur_f + Fm_a_t + Fm_b_t + Fs_t + Fuwater 1 = 88.8 KN/m

Fpﬁf =Y e X 0.5x Kp X COS(Sb) X (dcover + toase + das - dexc)2 X Ymb = 2 KN/m
Fprop_ = maX(Ftotal_f - Fp_ - (Wtotal_f - Y X Wlive) X tan(Sb), 0 kN/m)
Fprop_t = 74.7 KN/m

Msur f = Fsur_t X (eff - 2 X das) / 2 = 34.4 KNm/m

Mm_a_t = Fm_a_t X (et + 2 X hwater - 3 X das) / 3 = 20.3 kNm/m
Mm_b_f = Fm_b_t X (hwater - 2 X dds) / 2 = 20.1 KNm/m

Ms_ = Fs 1 X (Nwater - 3 X dgs) / 3 = 5.2 kNm/m

Muwater_f = Fwater X (Nwater - 3 X das) / 3 = 7.7 kKNm/m

Mot 1 = Msur f + Mm_a_f + Mm_b_f + Ms_t + Mwater 1 = 87.8 KNm/m

Muwai_t = Wwal_t X (loe + twan / 2) = 13.3 KNm/m
Mbase_ = Woase_f X lbase / 2 = 4.4 KNm/m

Mv_f = Wy 1 X lioad = 21.3 KNm/m

Mrest_ = Mwall_f + Mbase_f + My_r = 39 KNm/m

Rt = Wiota 1 = 40.2 KN/m
Xoar_f = lbase / 2 = 575 mm
et = abs((lbase / 2) - Xbar_f) = 0 mm
Reaction acts within middle third of base
Proe_f = (Rt / lbase) - (6 X Rt X €1/ lbase®) = 35 KN/m?
Preelf = (Ri/ lbase) + (6 X Ri x €1 / Ibase?) = 35 KN/m?
rate = (Proe_ - Pheel_1) / lbase = 0.00 KN/m?/m
Pstem_toe_f = MaX(Proe_f - (rate x lwoe), 0 KN/m?) = 35 kN/m?
Pstem_mid_f = MaX(Proe_f - (rate X (loe + twan / 2)), 0 KN/m?) = 35 kN/m?
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Bearing pressure at stem / heel Pstem_heel f = MaX(Proe_1 - (rate X (koe + twan)), 0 KN/m?) = 35 kN/m?

Calculate propping forces to top and base of wall
Propping force to top of wall

Fprop_top_f = (Mot_ - Mrest_f + Rt X lbase / 2 - Fprop_f X tbase / 2) / (Nstem + thase / 2) = 24.796 kN/m
Propping force to base of wall Fprop_base_f = Fprop_t - Fprop_top_t = 49.873 KN/m

Design of reinforced concrete retaining wall toe (BS 8002:1994)

Material properties

Characteristic strength of concrete fou = 40 N/mm?2
Characteristic strength of reinforcement fy = 500 N/mm?
Base details

Minimum area of reinforcement k=0.13 %
Cover to reinforcement in toe Ctoe = 30 mm

Calculate shear for toe design

Shear from bearing pressure Vioe_bear = (Ptoe_f + Pstem_toe_f) X loe / 2 = 35 KN/m

Shear from weight of base Vioe_wt_base = ¥t d X Yoase X loe X toase = 6.6 KN/m

Total shear for toe design Vioe = Vioe_bear - Vioe_wt_base = 28.4 KN/m

Calculate moment for toe design

Moment from bearing pressure Mioe_bear = (2 X Ptoe_f + Pstem_mid_f) X (loe + twan / 2)%/ 6 = 20.2 kNm/m
Moment from weight of base Mioe_wt_base = (Vt_d X Yoase X toase X (loe + twan / 2)2 / 2) = 3.8 kKNm/m
Total moment for toe design Mioe = Mioe_bear - Mioe_wt_base = 16.4 KNm/m

0

- —

65—

:
!

. . . . .
l¢——200—»

Check toe in bending
Width of toe b =1000 mm/m
Depth of reinforcement Ctoe = tbase — Ctoe — (Proe/ 2) = 165.0 mm
Constant Kioe = Mioe / (b X dioe? X feu) = 0.015

Compression reinforcement is not required
Lever arm Zioe = MiN(0.5 + V(0.25 - (min(Kie, 0.225) / 0.9)),0.95) x die

Zioe = 157 mm

Area of tension reinforcement required As _toe_des = Mioe / (0.87 X fy X Zioe) = 241 mm?2/m
Minimum area of tension reinforcement As toe_min = K X b X thase = 260 mm?2/m
Area of tension reinforcement required As 106 req = Max(As _toe_des, As_toe_min) = 260 mm?2/m
Reinforcement provided A393 mesh
Area of reinforcement provided As toe_prov = 393 mm3/m

PASS - Reinforcement provided at the retaining wall toe is adequate

Check shear resistance at toe
Design shear stress Vioe = Vioe / (D X roe) = 0.172 N/mm?
Allowable shear stress Vadm = mMin(0.8 x V(feu / 1 N/mm2), 5) x 1 N/mm2 = 5.000 N/mm?
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From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress

PASS - Design shear stress is less than maximum shear stress

Vc_toe = 0.572 N/mm?
Vice < Vc_toe = NO shear reinforcement required

Design of reinforced concrete retaining wall stem (BS 8002:1994)

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement

Wall details

Minimum area of reinforcement

Cover to reinforcement in stem

Cover to reinforcement in wall

Factored horizontal at-rest forces on stem
Surcharge

Moist backfill above water table

Moist backfill below water table

Saturated backfill

Water

Calculate shear for stem design
Surcharge

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

Total shear for stem design

Calculate moment for stem design
Surcharge

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

Total moment for stem design

Calculate moment for wall design
Surcharge

Moist backfill above water table
kNm/m

Moist backfill below water table
Saturated backfill

Water

kNm/m

Total moment for wall design

feu = 40 N/mm?2
fy = 500 N/mm?

k=013 %
Cstem = 30 mm
Cwal = 30 mm

Fs_sur_t = ¥1 X Ko x Surcharge X (heft - toase - das) = 23.6 kN/m
Fs m at=0.5 XY e X Ko X Yym X (Neff - thase - dds - hsat)? = 10.7 KN/m
Fs m b =" e X Ko X Ym X (Neft - toase - dds - hsat) X hsat = 23.2 KN/m
Fs s t=0.5x v e X Ko X (s~ Ywater) X hsa® = 7.8 KN/m

Fs_water f = 0.5 X ¥t e X Ywater X hsa® = 11.6 KN/m

Vs_surf =5 X Fs_surf/ 8 = 14.8 KN/m
Vsmat=Fsmatxbix((5xL?3-bP)/(5xL% =4.7kN/m

Vs mbt=Fsmb X (8-(n?x(4-n)))/8=20.3kN/m
Vssi=Fsstx(1-(afx((5xL)-a)/(20xL3)) =7.3 kN/m
Vs_water f = Fs_water 1 X (1 - (a® x ((5 x L) - a) / (20 x L3))) = 10.9 kN/m
Vstem = Vs sur f + Vs m a f+ Vs m b t+ Vs_s i+ Vs water 1 = 57.9 KN/m

Ms_sur = Fs sur s x L/ 8 = 7.7 kKNm/m

Ms m a=Fsmatxbix((5xL?) - (3xb?)/ (15 x L?) = 3.7 kNm/m

Ms mb=Fsmbixax(2-n)2/8=28.7kNm/m

Ms s = Fs s 1 xax((3xa?)-(15xaxL)+(20xL2))/(60xL2) = 2.3 kNm/m
Ms_water = Fs_water_f xax((3xar)-(15xaixL)+(20xL?))/(60xL?) = 3.5 kKNm/m
Mstem = Ms_sur + Ms_m_a + Ms_m_b + Ms_s + Ms_water = 25.9 kNm/m

Mw_sur =9x Fs_sur_f x L /128 = 4.3 kNm/m
M m 2 = Fs m_a 1 X 0.577xbix|(be+5xaxL2)/(5xL?)-0.577%/3] = 3.3

Mw_m_b = Fs_m_b_ X @i x [((8-n?x(4-n))? /16)-4+nx(4-n)]/8 = 3.7 KNm/m
Muw s = Fs s 1 x [a@xxx((5xL)-ai)/(20xL3)-(x-bi)? /(3xa?)] = 0.7 kNm/m

Mw_water = Fs_water_f X [a|2><x><((5><L)-a|)/(20><L3)-(x-b|)3 /(SXGIZ)] =11

Muwall = Mw_sur + Mw_m_a + Mw_m_b + Mw_s + Mw_water =13.2 KNm/m
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Check wall stem in bending
Width of wall stem b =1000 mm/m

Depth of reinforcement
Constant

dstem = twall — Cstem — (¢stem / 2) = 114.0 mm
Kstem = Mstem / (b X dstem? X fcu) =0.050

Compression reinforcement is not required
Lever arm Zsiem = Min(0.5 + V(0.25 - (Min(Kstem, 0.225) / 0.9)),0.95) x dstem
Zstem = 107 mm
As_stem_des = Mstem / (0.87 X fy X Zstem) = 554 mm?/m
As_stem_min = K X b X twat = 195 mm2/m

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

As_stem_req = MaX(As_stem_des, As_stem_min) =554 mm?3/m
12 mm dia.bars @ 150 mm centres
As_stem_prov =754 mm3/m

PASS - Reinforcement provided at the retaining wall stem is adequate
Check shear resistance at wall stem
Design shear stress Vstem = Vstem / (D X dstem) = 0.508 N/mm?
Vagm = mMin(0.8 x V(few / 1 N/mm2), 5) x 1 N/mm? = 5.000 N/mm?

PASS - Design shear stress is less than maximum shear stress

Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress Ve _stem = 0.881 N/mm?

Vstem < Vc_stem - NO shear reinforcement required

Check mid height of wall in bending

Depth of reinforcement dwall = twall — Cwal — (Qwai/ 2) = 115.0 mm

Constant Kwal = Mwai / (b X Awal® X fcu) =0.025
Compression reinforcement is not required
Lever arm Zwall = Min(0.5 + V(0.25 - (min(Kwan, 0.225) / 0.9)),0.95) X dwai

Zwa = 109 mm
As_wall_des = Mwai / (087 X fy X Zwall) =277 mm3/m
Asﬁwallimin =Kk x b X twar = 195 mm?2/m

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Asﬁwallfreq = MaX(AsfwalLdes, Asiwallfmin) =277 mm3/m
A393 mesh
As_wal_prov = 393 mm?/m
PASS - Reinforcement provided to the retaining wall at mid height is adequate

Area of reinforcement provided

Check retaining wall deflection
Basic span/effective depth ratio ratiopas = 20

Design service stress fs = 2 X fy X As_stem_req / (3 X As_stem_prov) = 245.1 N/mm?
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Modification factor factorens = min(0.55 + (477 N/mm? - f5)/(120 x (0.9 N/mm? + (Mstem/(b X dsiem?)))),2) = 1.22
Maximum span/effective depth ratio ratiomax = ratiooas % factoriens = 24.37
Actual span/effective depth ratio ratioact = hstem / dstem = 21.93

PASS - Span to depth ratio is acceptable




Conisbee
1-5 Offord Street
London

N1 1DH

Project Job no.
56 Dartmouth Park Road 180447
Calcs for Start page no./Revision
Basement retaining wall 9
Calcs by Calcs date Checked by Checked date Approved by Approved date
HH 13/11/2018

Indicative retaining wall reinforcement diagram

Toe mesh - A393 - (393 mm?/m)

Toe reinforcement

Wall reinforcement

Stem reinforcement

Wall mesh - A393 - (393 mm?/m)
Stem bars - 12 mm dia.@ 150 mm centres - (754 mm?/m)
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STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.07
Load Envelope - Combination 1
45.245
0.0
mm | 750 | 1225 | 1225 |
A 1 B 2 C 3 D

kNm
-7.446

Bending Moment Envelope

0.0 PaN AN AN
M \/
2.8
5.172 52
mm | 750 | 1225 | 1225 |
A 1 B 2 C 3 D
Shear Force Envelope
33.7;T 25.0 2
11.4
0 /L\ N}
-30.393 -22.5 Soa -21.6
mm | 750 | 1225 | 1225 |
A 1 B 2 C 3 D
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free
Support C Vertically restrained
Rotationally free
Support D Vertically restrained
Rotationally free
Applied loading
Beam loads Dead full UDL 15 kN/m
Imposed full UDL 15 kN/m
Dead self weight of beam x 1
Load combinations
Load combination 1 Support A Dead x 1.40
Imposed x 1.60
Dead x 1.40

Imposed x 1.60
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Support B Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
Support C Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
Support D Dead x 1.40
Imposed x 1.60
Analysis results
Maximum moment Mmax = 5.2 KNm Mmin = =7.4 KNm

Maximum moment span 1

Maximum moment span 2

Maximum moment span 3

Maximum shear

Maximum shear span 1

Maximum shear span 2

Maximum shear span 3

Deflection

Deflection span 1

Deflection span 2

Deflection span 3

Maximum reaction at support A

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

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

Unfactored dead load reaction at support C
Unfactored imposed load reaction at support C
Maximum reaction at support D

Unfactored dead load reaction at support D
Unfactored imposed load reaction at support D

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

Ms1_max = 1.4 KNm
Ms2_max = 2.8 KNm
Mssfmax =5.2 kNm
Vmax = 33.8 kN
Vsi_max = 11.4 kN
Vs2_max = 25 kKN
Vs3_max = 33.8 kN
Omax = 0.1 mm
Ost_max =0 mm
Os2_max = 0 mm
8s3_max = 0.1 mm
Ra_max = 11.4 kN
RA_pead = 3.8 kN
Ra_imposed = 3.8 kKN
RB_max = 47.6 kN
Rs_pead = 15.9 kN
RB imposed = 15.8 KN
Rc_max = 64.2 kN
Rc_pead = 21.5 kN
Rc_imposed = 21.3 kN
Rb_max = 21.6 kN
Rb_pead = 7.3 kN
Rb_imposed = 7.2 KN

Ms1_min = -4.2 KNm
Ms2_min = -7.4 KNm
Ms3_min = =7.4 KNm
Vmin = -30.4 kN
Vst1_min = -22.5 kN
Vs2_min = =30.4 kN
Vsa_min = -21.6 kN
Omin = 0 mm

Os1_min = 0 mm
Os2_min = 0 mm
8s3_min = 0 mm

Ra_min = 11.4 kN
Rg min = 47.6 kKN
Rc_min = 64.2 KN
Ro_min = 21.6 kN

UKPFC 150x75x18 (Tata Steel Advance)

S$275

max(T, t) = 10.0 mm
py = 275 N/mm?
E = 205000 N/mm?
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A ‘oi
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3 > [«55
v %
Y 2
T
.
Lateral restraint
Span 1 has full lateral restraint
Span 2 has full lateral restraint
Span 3 has full lateral restraint
Effective length factors
Effective length factor in major axis Kx =1.00
Effective length factor in minor axis Ky =1.00
Effective length factor for lateral-torsional buckling Kira = 1.00
Kire =1.00
Kirc =1.00
Kirp =1.00
Classification of cross sections - Section 3.5
e = V[275 N/mm2/ py] = 1.00
Internal compression parts - Table 11
Depth of section d =106 mm
d/t=19.3xe<=80x¢ Class 1 plastic
Outstand flanges - Table 11
Width of section b=B=75mm
b/T=75xe<=9xe Class 1 plastic

Shear capacity - Section 4.2.3
Design shear force

Shear area
Design shear resistance

Moment capacity at span 2 - Section 4.2.5

Design bending moment

Moment capacity low shear - cl.4.2.5.2

Section is class 1 plastic

Fv = max(abs(Vmax), abs(Vmin)) = 33.8 kN
d/t<70xe
Web does not need to be checked for shear buckling
Ay =txD =825 mm?
Pv = 0.6 x py x Ay = 136.1 kN
PASS - Design shear resistance exceeds design shear force

M = max(abs(Msz_max), abs(Ms2_min)) = 7.4 KNm
Me = min(py X Sxe, 1.5 X Py X Zu) = 36.3 kNm
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Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads

Limiting deflection
Maximum deflection span 3

PASS - Moment capacity exceeds design bending moment

dim = Lsz / 360 = 3.403 mm
& = max(abs(dmax), abs(dmin)) = 0.121 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL MEMBER DESIGN (BS5950)

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

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

UC 152x152x23 (BS4-1)
S275

max(T, t) = 6.8 mm
py = 275 N/mm?
E = 205000 N/mm?

- \
[ + N
§ —» |«58
J 3 ‘ PAN
T
[ 152.2 >
Lateral restraint
Distance between major axis restraints Lx = 3900 mm
Distance between minor axis restraints Ly=0mm
Effective length factors
Effective length factor in major axis Kx =1.00
Effective length factor in minor axis Ky =1.00

Effective length factor for lateral-torsional buckling Kir = 1.00

Classification of cross sections - Section 3.5

Internal compression parts - Table 11
Depth of section
Stress ratios

Outstand flanges - Table 11
Width of section

Compression members - Section 4.7
Design compression force

e = V[275 N/mm2/ py] = 1.00

d=123.6 mm
r1 =min(Fe/ (d x t X pyw), 1) = 0.457
r2 = Fe/ (A X pyw) = 0.112

d/t=21.3xe<=max(80 xe/(1+r1),40 x¢)

b=B/2=76.1 mm
b/T=112xe<=15x¢

TEDDS calculation version 3.0.07

Class 1 plastic

Class 3 semi-compact

Section is class 3 semi-compact

Fe =90 kN
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Effective length for major (x-x) axis buckling - Section 4.7.3

Effective length for buckling
Slenderness ratio - cl.4.7.2

Compressive strength - Section 4.7.5
Limiting slenderness

Strut curve - Table 23

Robertson constant

Perry factor

Euler stress

Compressive strength - Annex C.1

Compression resistance - Section 4.7.4
Compression resistance - cl.4.7.4

Lex = Lx X Kx = 3900 mm
Ax = Lex / rx = 59.659

ho=0.2x (m®x E/py)°5=17.155
b

ox=3.5

Nx = ox X (Ax - Ao) / 1000 = 0.149
pex = 12 X E / M2 = 568.5 N/mm?

Ox = (py + Mx + 1) X pex) / 2 = 464 N/mm?

Pox = PEx X Py / (0x + (¢:® - PEx X Py)°®) = 221.2 N/mm?

Pex = A % Pex = 646.8 kN

PASS - Compression resistance exceeds design compression force




