5/ CavityWalls {H M LEMLL €2TH - Fle )

render

100 block outer
100 block inner
plaster

Ins

6/ First Floor
finishes
Boards
Joists
plasterboard
live

ki Extg GF Beam & Block
finishes
65 screed
Insulation
B&B Allow

Froject 34 Grassmere Way ProjectNo: Drg No: [Date:
Part of Struciure Calcby Checked by: Calc. Sheat No
REF CALCULATIONS
LOADINGS:-
kN/m2
1/ Pitched Roofs 30 degres Live
Tiles say 0.7
Battens 0.04
Felt 0.08
Rafters 0.1
0.6
Total 0.9 [\X:]
degress approx
Loading 1.04 kN/m2 0.6 kN/m2
2/ Pitched Roofs 25 degree NEW FRONT DINING EXTN Live
VAULTED
Tiles say 07
Battens 0.04
Felt 0.06
Insulation 0.05
Rafters 0.1
plasterboard 0.2 0.6
Total 1.15 06
degrees approx
Loading 1.27 kN/m2 0.8 kN/m2
3/ Roof Space
insulation 0.1
Joists 0.15
plasterboard 0.2
chipbeard 0.15
live 0.25
0.6 kN/m2 0.25 kiN/m2
4f Studwork Walls
insulation 0.058
studs 0.1
plasterboard 2 side D4
0.556 kN/m2

0.75 tiled 1 side
0.95 filed 2 sides

04
2

1
0.25
0,05

37 kN/m2

0.1

0.2

0.15

0.15
1.5

0.6 kN/m2 1.5 KN/m2

0.25
1,65
0.1
3

5 kN/m2 1.5 kN/m2
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8% Tekla.Tedds - Project Job no.
34 Grassmere Way
Cales for Start page no./Revision
Steel A 1
Cales by Calcs date Checked by Checked date Approved by Approved date
STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.07

Support conditions
Support A Vertically restrained

Rotationally free
Support B Vertically restrained

Rotationally free
Analysis results
Maximum moment Mmax = 4.5 kNm Mmin = 0 kNm
Maximum shear Vmax = 7.5 kN Vuin = -7.5 kN
Deflection Smax = 0.4 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 7.5 kN Ra_min = 7.5 kN
Unfactored dead load reaction at support A Ra_pead = 2.9 kN
Unfactored imposed load reaction at support A RA_imposed = 2,1 kN
Maximum reaction at support B Re_max = 7.5 kN Re_min = 7.5 kN
Unfactored dead load reaction at support B Re_pead = 2.9 kN
Unfactored imposed load reaction at support B Re_imposed = 2.1 kN
Section details
Section type UB 178x102x19 (BS4-1) Steel grade 8355
Clagsification of cross sections - Section 3.5
Tensile strain coefficient £ =0.88 Section classification Plastic
Shear capacity - Section 4.2.3
Design shear force Fv=T7.5kN Design shear resistance Pv=181.8 kN

Moment capacity - Section 4.2.5
Design bending moment M = 4.5 kNm

PASS - Design shear resistance exceeds design shear force

Moment capacity low shear

M. = 60.8 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment My = 30.8 kNm Mo / mur = 34,1 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 defiection dim = § mm Maximum deflection 3=0.417 mm

PASS - Maximum deflection does not exceed deflection limit
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&% Tekla. Tedds Project Job no.
34 Grassmere Way
Cales for Start page no./Revision
Steel B 1
Cales by Calcs date Checkead by Checked date Approved by Approved date
STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.07

Support conditions
Support A Vertically restrained

Rotationally free
Support B Vertically restrained

Rotationally free
Analysis results
Maximum moment Mmax = 7.6 KNm Mmin = 0 kKNm
Maximum shear Vmex = 6.4 kN Vmin = -6.4 kN
Deflection Smax = 1 mm 8min = 0 mm
Maximum reaction at support A Ra_max = 8.4 kN Ra_min = 6.4 kN
Unfactored dead load reaction at support A Ra_pead = 3.1 kN
Unfactored imposed load reaction at support A Ra_imposed = 1.3 kN
Maximum reaction at support B Re_mex = 6.4 kN Re_min = 6.4 kN
Unfactored dead load reaction at support B Rp_peas = 3.1 kN

Unfactored imposed load reaction at support B

Section details
Section type

Classification of cross sections - Section 3.5

Tensile strain coefficient £=0.88

Shear capacity - Section 4.2.3

Design shear force Fv=6.4 kN

Moment capacity - Section 4.2.5
Design bending moment M=7.6 kNm

UB 203x102x23 (BS4-1)

Rs_imposed = 1.3 kN

Section classification

Design shear resistance

Steel grade

8355

Plastic

Py =233.7 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity low shear

Mo = 83.1 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = 29 KNm Mo / mir = 33.4 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 Maximum deflection 8 =0.96 mm

PASS - Maximum deflection does not exceed deflection limit

Bim = 3 mm
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Project 34 GRASSMERE WAY Project No: [Drg No: oate:
Part of Structure STEEL POST SP1 Caic by: Checked by: Calc. Shael No
REF CALCULATIONS
100 x 100 x 6.3 SHS 8355
1/ Cross Section Capacity
|
Fe= 8.2 kN say
Mx= 1.74 kNm
My= 0.96 kNm
Agpy= 823 kN
Mex= 28.6 kNm
May= 28.8 kNm
Fc Mx + My = 010 <1 SECTION PASSES
Agpy Mex Mey
2{ Member Buckiing Resistance {must satisfy both equations)
A Fc= 8.2 kN
mx= 1
Mx= 1.74 KNm
my= 1
My= 0.86 kNm
Pc= 565 kN (Pc is smaller of Pcx & Pcy) ie Pey@3 say
pyZx= 23.8 kN
pyZy= 23.8 kN
Fc + mxMx + myMy = 013 <1 SECTION PASSES
Pe pyZx pyZy
B Fe= 8.2 kN
mit= 1 48334 Table18 {1sconservative approach
Mit= 1.74 kNm Max major axis moment
my= 1 48334 Table26 1=conservative approach
= 0.96 kNm
Pey= 555 kN ie Pey@3m
Mp 28.7 kN
pyZy= 23.8 kN
Fe + mitMit + myMy = 012 <1 SECTION PASSES
Poy Mb pyZy
100 x 100 x 6.3 SHS 8355 HOTROLLED
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&Y Tekla. Tedds

Project Job no.
34 Grassmere Way
Cales for Start page no./Revision
STEELD 1

Cales by Calcs date Checked by Checked date Approved by Approved date
STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1

TEDDS calculation version 3.0.07
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free

Analysis results
Maximum moment Mmex = 64.3 kNm Mmin = 0 kNm
Maximum shear Vmax = 59.8 kN Viin = -53.3 kN
Deflection Smax = 9 mm Smin = 0 mm
Maximum reaction at support A Ra_mex = §9.8 kN Ra_min = 59.8 kN
Unfactored dead load reaction at support A RA_pead = 32.3 kN
Unfactored imposed load reaction at support A Ra_mposed = 9.2 kN
Maximum reaction at support B Re_mex = §3.3 kN Rs_min = 3.3 kN

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

Section details
Section type

Classification of cross sections - Section 3.5
Tensile strain coefficient £=0.88

Shear capacity - Section 4.2.3

Design shear force Fv=59.8 kN

Moment capacity - Section 4.2.5
Design bending moment M = 64.3 kNm

UC 203x203x46 (BS4-1)

Re_pead = 29.5 kN
Ra_mpossd = 7.5 kN
Steel grade 8355
Section classification Semi-compact

Design shear resistance Py=311.6 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity low shear Mc = 174.1 KNm

Buckling resistance moment - Section 4.3.6.4

Buckling resistance moment My =115 kNm

Check vertical deflection - Section 2.5.2

Me / mur = 125.3 kNm
PASS - Buckling resistance moment exceeds design bending moment

Consider deflection due to dead and imposed loads

Limiting deflection Sim = 11.9 mm

Maximum deflection §= 8.996 mm
PASS - Maximum deflection does not exceed deflection limit
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&Y Tekla.Tedds

Project Job no.
34 Grassmere Way
Calcs for Start page no./Revision
STEELE 1

Calcs by Calcs date Checked by Checked date Approved by Approved date
STEEL BEAM ANALYSIS & DESIGN (BS$5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1

TEDDS calculation version 3.0.07
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free

Analysis results
Maximum moment Mmax = 10.9 kNm Mmin = 0 kNm
Maximum shear Vinax = 24.2 kN Vinin = -24.2 kN
Deflection Smax =1 mm Smin = 0 mm
Maximum reaction at support A Rea_mex = 24.2 kN Ra_min = 24.2 kN
Unfactored dead load reaction at support A RA_pead = 13.7 kN
Unfactored imposed load reaction at support A Ra_imposed = 3.2 kN
Maximum reaction at support B Ra_max = 24.2 kN Re_min = 24.2 kN

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

Section details
Section type

Classification of cross sections - Section 3.5
Tensile strain coefficient £ =0.88

Shear capacity - Section 4.2.3

Design shear force Fv=24.2 KN

Moment capacity - Section 4.2.5
Design bending moment M =10.9 kNm

UC 152x152x23 (BS4-1)

Rs_pead = 13.7 kN
RB_Imposed =3.2kN

Steel grade S355
Section classification

Semi-compact

Design shear resistance Py = 188.3 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity low shear Me = 60.5 kNm

Buckling resistance moment - Section 4.3.6.4

Buckling resistance moment M, = 52,2 kNm

Check vertical deflection - Section 2.5.2

Mp / mir = 56.4 KNm
PASS - Buckling resistance moment exceeds design bending moment

Consider deflection due to dead and imposed loads

Limiting defiection Sim =5 mm

y r‘hl-

e

Maximum deflection 8 =0.998 mm
PASS - Maximum deflection does not exceed deflection limit
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|.|"—‘mjeot 34 GRASSMERE WAY Projact No; [Org No: Date:
Part of Structure STEEL POST SP2 Calc by: Checked by: Calc. Sheet No
REF CALCULATIONS

100 x 100 x 6.3 SHS 5355

1f/ Cross Section Capacity

Fe= 84 kN say
Mx= 4.2 kNm
My= 0 kNm
Agpy= 823 kN
Mex= 28.6 kNm
May= 28.8 kNm
Fc + Mx . + My = 026 <t SECTION PASSES
Agpy Mox Mey
2/ Member Buckling Resistance (must satisfy both equations)
A Fe= 84 kN
mx= 1
M 4.2 kNm
my= 1
My= 0 kNm
Pe= 555 kN (Pc is smaller of Pcx & Pcy) le Pcy@3 say

pyZx= 23.8 kN
pyZy= 23.8 kN

Fc + mxMx + myMy = 033 <t SECTION PASSES
Pc PYyZx PyZy
B Fe= 84 kN
mit= 1 4.8.3.34 Table 18 1=conservative approach
Mit= 4.2 kNm Max major axie moment
my= 1 48334 Table28 1{=conservative approach
My= 0 kNm
Poy= 555 kN ie Pcy@3m
Mb 28.7 kN

pyZy= 23.8 kN

Fe + mitMiit + myMy = 0.30 <1 SECTION PASSES
Poy Mb PYZy

100 x 100 x 6.3 SHS 8355 HOT ROLLED
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&¥ Tekla, Tedds Project

Job no.
34 Grassmere Way
Cales for Start page no./Revision
FOR Ms Vs EXTG 500x500 GBEAM 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.07
Support conditions
Support A Vertically restrained
Rotationally free
Support B Verttically restrained
Rotationally free
Analysis resuits
Maximum moment Mmax = 73.7 kNm Mmin = 0 kNm
Maximum shear Vmax = 84.2 kN Vmin = -61.4 kN
Deflection Smax = 1.4 mm Smin =0 mm
Maximum reaction at support A Ra_max = 84,2 kN Ra_min = 84.2 kN
Unfactored dead load reaction at support A R4 _pead = 48.9 kN
Unfactored imposed load reaction at support A Ra_imposed = 9.8 kN
Maximum reaction at support B Ra_max = 61.4 kN Re_min = 61.4 kN
Unfactored dead load reaction at support B Re_pead = 36.3 kN
Unfactored imposed load reaction at support B Re_imposed = 6.8 kN
Section details
Section type UC 254x254x73 (BS4-1) Steel grade . 8355

Classification of cross sections - Section 3.5
Tensile strain coefficient £=0.88

Shear capacity - Section 4.2.3

Design shear force Fv=84.2 kN

Moment capacity - Section 4.2.5
Design bending moment M =73.7 KNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo =317 kNm

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads

Limiting deflection Sim =5 mm

Section classification Semi-compact

Design shear resistance Py = 465.5 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity low shear M. = 350.4 kNm

Mo / myr = 389.8 KNm
PASS - Moment capacity exceeds design bending moment

Maximum deflection 8 = 1.427 mm
PASS - Maximum deflection does not exceed deflection limit
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.‘ ! Project . Job no.
~y Te k|a®Ted dS 34 Grassmere Way
P J Davies Associates Ltd Calcs for Start page no./Revision
Office 201/4 Langstone Gate GROUNDBEAM A 1
Solent Rd
Havant Calos by Calcs date Checked by Checked date Approved by Approved date

RC BEAM ANALYSIS & DESIGN BS8110

25036

TEDDS calculation verslon 2.1.14

Load Envelope » Combination 1

4300 i

kNm
0.0

Bending Moment Envelope

40,706

40.7
4300 |

kN

47360 ot

Q.0

29.8

ShearForce Envelope

-47,360

—

-47.4
4300

Support conditions
Support A

Support B

Applied loading

L.oad combinations
Load combination 1

1 B

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead full UDL 8.3 kKN/m

Dead partial UDL. 9.24 kN/m from 0 mm to 700 mm
Imposed partial UDL. 0.3 kN/m from 0 mm to 700 mm
Dead partial UDL 9.24 kN/m from 3600 mm to 4300 mm
Imposed partial UDL 0.3 kN/m from 3600 mm to 4300 mm
Dead point load 6.34 kN at 700 mm

Imposed point load 1.3 kN at 700 mm

Dead point load 6.34 kN at 3600 mm

Imposed point load 1.3 kN at 3600 mm

Dead partial UDL. 1 kN/m from 700 mm to 3600 mm

Support A Dead * 1.40
‘ Imposed * 1.60

f13
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Span 1 Dead * 1.40
Imposed * 1.60
Support B Dead * 1.40

Imposed * 1.60

Analysis resuits

Maximum moment support A Ma_max = 0 kNm Ma_res = 0 kKNm

Maximum moment span 1 at 2150 mm Ms1_max = 41 kNm Ms1_rea = 41 KNm

Maximum moment support B Ms_mex = 0 kNm Mg_red = 0 kNm

Maximum shear support A Va_max = 47 kN Va_red = 47 kN

Maximum shear support A span 1 at 400 mm Va_s1_mex = 37 kKN Va_s1_red = 37 kN

Maximum shear support B Vb _max = ~47 kN Ve_res = 47 kN

Maximum shear support B span 1 at 3200 mm VB _s1_max = -37 kN VB_s1_rea = -37 kN

Maximum reaction at support A Ra =47 kN

Unfactored dead load reaction at support A Ra_pead = 32 kN

Unfactored imposed load reaction at support A RA_impose¢ = 2 KN

Maximum reaction at support B Res = 47 kN

Unfactored dead load reaction at support B Re_pesa = 32 kN

Unfactored imposed load reaction at support B Re_imposea = 2 KN

Rectangular section details
Section width
Section depth

b =600 mm
h = 450 mm

450———.}

e 600 »
Concrgte details
Concrete strength class C40/50
Characteristic compressive cube strength fou = 50 N/mm?

Modulus of elasticity of concrete

Maximum aggregate size hagg = 20 mm

Reinforcement details :
Characteristic yield strength‘ of reinforcement fy = 500 N/mm?
Characteristic yield strength of shear reinforcement fyy = 500 N/mm?

Nominal cover to reinforcement

Ec = 20kN/mm? + 200 x fey = 30000 N/mm?

Nominal cover to top reinforcement
Nominal cover to bottom reinforcement
Nominal cover to side reinforcement

Crom_t = 50 mm
Cnom_b = 50 mm
Cnom_s = 50 mm

2le
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Mid span 1
4 x 12¢ bars

2 x 104 shear legs at 250 ¢/c

4 X 124 bars

450

e 600 |

Design moment resistance of rectangular section (cl. 3.4.4) - Positive moment

Design bending moment M = abs(Ms1_red) = 41 kNm

Depth to tension reinforcement d =h - Crom_b - dv - Poot / 2 = 384 mm

Redistribution ratio Bo = min(1 - Me1, 1) =1.000

K=M/(bx d? x fo) = 0.009

K'=0.156 .
K'> K - No compression reinforcement is required

z=min{d * (0.5 + (0.25 - K/0.9)°%), 0.95 * d) = 365 mm

x=(d-2z)/0.45 =43 mm

Lever arm
Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided
Area of tension reinforcement provided
Minimum area of reinforcement
Maximum area of reinforcement

Asreq =M/ (0.87 * fy * 2) = 257 mm?
4* 12¢ bars

Asprov = 452 mm?

Asmin = 0.0013 * b * h = 351 mm?
Asmax = 0.04 * b * h = 10800 mm?

PASS - Area of reinforcement provided Is greater than area of reinforcement required

Rectangular section in shear
Shear reinforcement provided
Area of shear reinforcement provided Asvprov = 628 mm?/m
Minimum area of shear reinforcement (Table 3.7)  Asvmin = 0.4N/mm2 * b / (0.87 * fy) = §52 mm?/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5) Svmex = 0.756 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
ve = 0.79N/mm?2 * min(3,[100 * Asprov / (b * d)]'?) * max(1, (400mm
7d)4) * (min(fou, 40N/mm?2) / 26N/mm2)*® / ym = 0.434 N/mm?
Vs,prov = Asvprov * 0.87 * fyv / b = 0.456 N/mm?

2 *10¢ legs at 250 c/c

Design concrete shear siress

Design shear resistance provided
Design shear stress provided Vprov = Veprov + Ve = 0,890 N/mm?
Design shear resistance Vprov = Vprov * (b * d) = 205.0 kN

Shear links provided valid between 0 mm and 4300 mm with tension reinforcement of 452 mm?

Spacing of reinforcement (cl 3.12.11)

Actual distance between bars in tension s=(b-2* (Crom_s + dv + Pbor/2)) /(Nbot - 1) - Pbot = 144 mm

Minimum distance between bars in tension (ci 3.12.11.1)
Minimum distance between bars in fension Smin = hagg + 5 mm = 25 mm
PASS - Satisfles the minimum spacing criteria

7
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Maximum distance between bars in tension (cf 3.12.11.2)
Design service stress fs = (2 x fy x Asren) / (3 x Asprov x o) = 189.0 N/mm?
Maximum distance between bars in tension Smax = Min(47000 N/mm / {5, 300 mm) = 249 mm
PASS - Satisfies the maximum spacing criterla

Span to depth ratio {(cl. 3.4.6)
Basic span to depth ratio (Table 3.9) span_to_depthoasic = 20.0
Design service stress in tension reinforcement fs = (2% fy * Asseu (3 * Asprov * Bo) = 189.0 N/mm?
Modification for tension reinforcement
fiens = Min(2.0, 0.55 + (477N/mm? - f5) / (120 * (0.ON/mm2 + (M / (b * d2)}))) = 2.000
Modification for compression reinforcement
feomp = Min(1.5, 1 + (100 * Aszprov / (b * d)) / (3 + (100 * Aszprov / (b * d)))) = 1.061

Modification for span length fiong = 1.000
‘Allowable span to depth ratio span_to_depthawow = span_to_depthoasic * fiens * feomp = 42.5
Actual span to depth ratio span_to_depthacua = Ls1 / d = 11.2

PASS - Actual span to depth ratio is within the allowable limit

3
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koad Envelope - Combination 1

TEDDS calculation version 2.1.14

mm | 1025 1 750
1 8 2
" Bending Moment Envelopa
-12':‘15 129
0.0 ) me—————
13
mm | 1025 | 750 ]
1 8 2 C
N Shear Force Envelope
34,442 344
10.9
004 S
-36.137 6.1
mm | 1025 1 750 |
1 B 2 C
Support conditions
Support A Vertically restrained
Rotationally free
Support B Verttically restrained
Rotationally free
Suppori C Vertically free
Rotationally free
Applied loading

Load combinations
Load combination 1

Dead full UDL. 28.3 kN/m
Imposed full UDL 3.94 kN/m

Support A
Span 1
Support B

Span 2

Dead * 1.40
Imposed * 1.60
Dead * 1.40
imposed * 1.60
Dead * 1.40
Imposed * 1.60
Dead * 1.40
imposed * 1.60

20
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Support C Dead * 1.40

Analysis results

Maximum moment support A

Maximum moment span 1 at 238 mm
Maximum moment support B

Maximum moment span 2 at support
Maximum moment support C

Maximum shear support A

Maximum shear support A span 1 at 400 mm
Maximum shear support B

Maximum shear support B span 1 at 641 mm
Maximum shear support B span 2 at 384 mm
Maximum shear support C

Maximum shear support C span 2 at 350 mm
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 8

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

Unfactored imposed load reaction at support C

Rectangular section details
Section width
Section depth

Concrete details

Concrete strength class

Characteristic compressive cube strength
Modulus of elasticity of concrete
Maximum aggregate size

Reinforcement details
Characteristic yield strength of reinforcement

Ma_max = 0 kNm
Ms1_max = 1 kNm
MB_msx = -13 kNm
Ms2_max = 0 KNm
Mc_max = 0 kNm
Va max = 11 kN
Va_st_max = =7 kKN
VB_max = =36 kN
Vi _si_max = =19 kKN
Va_s2_max = 17 kN
VC__max =0kN
Ve_s2_max = 18 kN
Ra=11 kN
Ra_pead = 7 kKN
RA,Imposed =1 kN
Re =71 kN
Rg_pead ‘%
RB_Imposed N
Rc =0kN

Rc_pead = 0 kKN
Rc_impoasd =0 kN

b =600 mm

h = 450 mm

600 »]

C40/50
fou = 50 N/mm?

Imposed * 1.60

Ma_rea = 0 KNm
Mst_red = 1 kNm
Mg_red = =13 kNm
Ms2_red = 0 kNm
Mc rea = 0 KNm
Va_red = 11 kN
Va_st_red = =7 kN

VB_red = -38 kN
Ve_s1_red = <19 kN
Ve_s2 red = 17 kN
Vc_red = 0 kN

Ve s2 red = 18 KN

Ec = 20kN/mm? + 200 x feu = 30000 N/mm?

hegg = 20 mm

fy = 500 N/mm?

Characteristic yield strength of shear reinforcement f,v = 500 N/mm?

3
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Nominal cover to reinforcement
Nominal cover to top reinforcement Cnam_t = 50 mm
Nominal cover to bottom reinforcernent Caom b = 50 mm
Nominal cover to side reinforcement Cnom s = 50 mm
Mid span 1
T 4 x 12§ bars

2 x 10¢ shear legs at 250 ¢/c

4 x 124 bars

Fy

Design moment resistance of rectangular section {cl. 3.4.4) - Positive moment

Design bending moment
Depth to tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement
Maximum area of reinforcement

M = abs(Ms1_req) = 1 KNm
d= h-Cnomﬂb“¢v-¢bat/2=384 mm
Bo = min{1 - mrs1, 1) = 1.000
K=M/(bx d? x f) = 0.000
K =0.156
K'> K - No compression reinforcement is required
z = min{d * (0.5 + (0.25 - K/ 0.9)°%), 0.95 * d) = 365 mm
x=(d-2)/0.45=43 mm
Asreq= M/ (0.87 *fy*z) = 8 mm?
4 *12¢ bars
Asprov = 452 mm?
Asmin = 0.0013 * b * h = 351 mm?
Asmax = 0.04 * b * h = 10800 mm?2

PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectangular section in shear
Shear reinforcement provided
Area of shear reinforcement provided

Minimum area of shear reinforcement (Table 3.7)
PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing {c!. 3.4.5.5)

2 *104 legs at 250 c/c
Asvprov = 628 mm2/m
Asvmin = 0.4N/mm2 * b / (0.87 * f) = 552 mm?/m

Svimax = 0.75 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Design concrete shear stress

Design shear resistance provided
Design shear stress provided
Design shear resistance

ve = 0.79N/mm? * min(3,[100 * Asprov / (b * d)]*?) * max(1, (400mm
1YYy * (min(feu, 40N/mm?2) / 25N/mm?2)'? / ym = 0.434 N/mm?
Vsprov = Asv,pmv *0.87* fyv /b =0.456 N/mm?

Vprov = Vsprov + Ve = 0.890 N/mm?

Vorov = Vprov * (b * d) = 205.0 kN

Shear links provided valid between 0 mm and 1025 mm with tension reinforcement of 452 mm?

Spacing of reinforcement (cl 3.12.11)

Actual distance between bars in tension

$ = (b -2 * (Crom_s + dv + dbot/2)) /(Nbot - 1) - $oot = 144 mm
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Minimum distance between bars in tension (cl 3.12.11.1)
Minimum distance between bars in tension Smin = Ragg + 5 Mm = 28 mm
' PASS - Satisfies the minimum spacing criteria

Maximum distance between bars in tension (cl 3.12.11.2)
Design service stress fs = (2 x fy x Asreq) / (3 x Asgrov x Pb) = 6.0 N/mm?
Maximum distance between bars in tension Smax = Min(47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfigs the maximum spacing criteria
Span to depth ratio {cl. 3.4.6)
Basic span to depth ratio (Tabie 3.9) span_to_depthoasic = 26.0
Design service stress in tension reinforcement fo = (2%, * Asreq)/ (3 * Asprov * Bb) = 6.0 N/mm?
Moadification for tension reinforcement
fiens = Min(2.0, 0.55 + (477N/mm? - fs) / (120 * (0.9N/mm? + (M / (b * d2)}))) = 2.000
Modification for compression reinforcement
feomp = Min{1.5, 1 + (100 * Aszprov / (b * d)) / (3 + (100 * Aszprov / (b * d)))) = 1,064

Modification for span length fiong = 1.000
Allowable span to depth ratio span_to_depthaiow = span_to_depthsasic * fens * feomp = 55.2
Actual span to depth ratio span_to_depthactuat = Le1 / d = 2.7

PASS - Actual span to depth ratio is within the allowable limit

Support B

4 x 12¢ bars

2 x 10¢ shear legs at 250 cl/c

e 450

4 x 12¢ bars
e ---600 >

Design moment resistance of rectangular section (cl. 3.4.4)
Design bending moment M = abs(Ms_red) = 13 KNm
Depth to tension reinforcement d=h - Crom t- ¢v- dwop/ 2 =384 mm
Redistribution ratio Bo = min(1 - mes, 1) = 1.000

K=M/ (b x d*x fo) = 0.003

K =0.156

K'> K - No compression reinforcement is required

Lever arm z=min(d * (0.5 + (0.25 - K/ 0.9)°5), 0.95 * d) = 365 mm
Depth of neutral axis x={(d-2)/0.45=43 mm
Area of tension reinforcement required Agreq =M/ (0.87 * fy * z) = 81 mm?
Tension reinforcement provided 4 *12¢ bars
Area of tension reinforcement provided Asprov = 452 mm?
Minimum area of reinforcement Asmin = 0.0013 * b * h = 351 mm?
Maximum area of reinforcement Asmex = 0.04 * b * h = 10800 mm?

PASS - Area of reinforcement provided is greater than area of reinforcement required
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Rectangular section in shear
Design shear force span 1 at 641 mm
Design shear stress

Design concrete shear stress
{min(feu, 40) / 25)"® [ ym

Allowable design shear stress

Value of v from Table 3.7

Design shear resistance required
Area of shear reinforcement required
Shear reinforcement provided

Area of shear reinforcement provided

Maximum lengitudinal spacing

V = abs(min(Ve_s1_max, VB_s1_red)) = 19 kN
v=V/(bxd)=0.080 N'mm?
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]®) x max(1, (400 /d)'4) x

ve = 0.434 N/mm?
Vmex = Min(0.8 N/fmm? x (foar/1 N/mm?2)08, § Nimm?) = 5.000 N/mm?

PASS - Design shear stress is less than maximum allowable
v < 0.5vc

Vs = max(v - Ve, 0.4 N/mm2) = 0.400 N/mm?
Asvreg = Vs x b / (0.87 x f) = $52 mm?%m

2 * 104 legs at 250 c/c

Asvprov = 628 mm?/m

PASS - Area of shear reinforcement provided exceeds minimum required

Svimax = 0.75 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Design shear force span 2 at 384 mm
Design shear stress

Design concrete shear stress
(min(feu, 40} / 25)"3 / ym

Allowable design shear stress

Value of v from Table 3.7

Design shear resistance required
Area of shear reinforcement required
Shear reinforcement provided

Area of shear reinforcement provided

Maximum longitudinal spacing

V = max(Ve_s2_max, VB_s2_red) = 17 kN
v=V/ (b x d) = 0.073 N/mm?
ve = 0.79 x min(3,[100 x Asprov / (b x d)]'®) x max(1, (400 /d)") x

ve = 0.434 N/mm?

Vinax = MIn(0.8 N/mm?2 x (fou/1 N/mm?2)28, 5 N/imm?) = 5,000 N/mm?
PASS - Design shear stress is less than maximum allowable

v <0.5vc

Vs = max{v - v, 0.4 N/mm?) = 0.400 N/mm?

Asvreq = Vs x b/ (0.87 x fw) = 552 mm&/m

2 *10¢ legs at 250 ¢lc

Asvprov = 628 mmm

PASS - Area of shear reinforcement provided exceeds minimum required

Svumax = 0.75 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Spacing of reinforcement (ci 3.12.11})

Actual distance between bars in tension

s = (b-2* (Crom_s + ¢v + Ptop/2)) /(Niop - 1) - dtop = 144 mm

Minimum distance between bars in tension {cl 3.12.11.1)

Minimum distance between bars in tension

Smin = hagg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria

Maximum distance between bars in tension (ct 3.12.11.2)

Design service stress

Maximum distance between bars in tension

Span to depth ratio {cl. 3.4.6)
Basic span to depth ratio (Table 3.9)

Design service stress in tension reinforcement

Modification for tension reinforcement

fs= (2 X fy X As,ruq) / (3 x As,prov X Bn) = 60.0 N/mm?
Smax = MiN(@7000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria

span_to_depthoasic = 7.0
s = {2 " fy * Asreq)/ (3 * Asprov * Bo) = 60.0 N/mm?

fions = MIN(2.0, 0.55 + (477N/mm? - fs) / (120 * (0.9N/mm? + (M / (b * d?))))) = 2.000

3
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Modification for compression reinforcement

Modification for span length
Allowable span to depth ratio
Actual span to depth ratio

foomp = min(1.5, 1 + (100 * Aszprov / (b * @) / (3 + (100 * Asoprov / (b * d)))) = 1.061

flong = 1.000

span_to_depthaiew = span_to_depthpasic * ftens * feomp = 14.9
span_to_depthectuat = Ls2 / d = 2.0
PASS - Actual span to depth ratio is within the allowable limit
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RC BEAM ANALYSIS & DESIGN BS8110

TEDDS calculation version 2.1.14

45924

Load Envalape - Camhlnation 1

1025 i

750 i

kNm
-24518

kN
63.447

Q.0

-47.456

B 2 C
Bending Moment Envelope
-24.5
= —
1025 | 750 i
A 8 2 C
Shear Force Envelope

634

-47.5
1025 [ 750 1
B 2 c

Support conditions
Support A

Support B

Support C

Applied loading

Load combinations
Load combination 1

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free
Vertically free
Rotationally free

Dead fulf UDL 28.3 kKN/m

Imposed full UDL 3.94 kN/m

Dead point load 20.1 kN at 1425 mm
Imposed point load 0.54 kN at 1425 mm

Support A Dead * 1.40
Imposed * 1.60

Span 1 Dead * 1.40
Imposed * 1.60

Support B Dead * 1.40

Imposed * 1.60
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Span 2 Dead * 1.40
imposed * 1.60
Support C Dead * 1.40
imposed * 1.60
Analysis results
Maximum moment support A Ma_max = 0 kNm Ma_red = 0 kNm
Maximum moment span 1 at ¢ mm Me1_max = 0 kNm Me1_rea = 0 KNm
Maximum moment support B Mg_max = -25 KNm Mpg_red = =25 kNm
Maximum moment span 2 at support Ms2_max = 0 KNm Ms2_red = 0 kKNm
Maximum moment support C Mc_max = 0 KNm Mc_rea = 0 kNm
Maximum shear support A Vi_max = -0 kN Va_rea = -0 kKN
Maximum shear support A span 1 at 400 mm Va_s1_mex = =19 kN Va_s1_red = =19 kKN
Maximum shear support B Va_max = 63 kN Va_red = 63 kN

Maximum shear support B span 1 at 641 mm
Maximum shear support B span 2 at 384 mm
Maximum shear support C

Maximum shear support C span 2 at 350 mm
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

Rectanguiar section details
Section width
Section depth

VB_s1__max = -29 kN
VB_s2_max = 16 kN
Ve _max = 0 kKN
Vc_s2_max = 47 kN
Ra = -0 kN
Ra_pead = -1 kN
RA_Imposed =4 kN
Re =111 kN
RB_Dead =71 kN
RB_Impussd =7 kN
Rc=0kN
Rc_pead = 0 kN
RC_Imposed =0 kN

b = 600 mm

450 |

h =450 mm

Congcrete details

Concrete strength class

Characteristic compressive cube strength
Modulus of elasticity of concrete
Maximum aggregate size

Reinforcement details
Characteristic yield strength of reinforcement

C40/50
fou = 50 N/mm?

VB_s1_red = =28 kN
Vi s2 red = 16 kN
Ve ea = 0 KN
Vc_s2_red = 47 KN

Ec = 20kN/mm? + 200 x fou = 30000 N/mm?

hagg =20 mm

fy = 500 N/mm?

3t
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Characteristic yield strength of shear reinforcement fy = 500 N/mm?
Nominal cover to reinforcement
Nominal cover to top reinforcement Cnom_t = 50 mm
Nominal cover to bottom reinforcement Cnom_b = 50 mm
Nominal cover to side reinforcement Cnom_s = 50 mm
Mid span 1
T 4 x 12¢ bars

2 x 10¢ shear legs at 250 cfc

4 x 12¢ bars

=g
0
~
|
ll

e 600

Design moment resistance of rectangular section (cl. 3.4.4) - Negative moment

Design bending moment
Depth to tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement
Maximum area of reinforcement

M= abs(Ms1_neg) = 25 kNm
d="H -~ Cnom_t~ dv - Gtop / 2 = 384 mm
Bo = min{1 - mrst, 1) = 1.000
K=M/ (b x d? x fo) = 0.006
K'=0.156
K'> K - No compression reinforcement is required
z =min(d * (0.5 + (0.25 - K/ 0.9)%%), 0.95 * d) = 365 mm
X =(d-2)/0.45 = 43 mm
Asreqg = M/ (0.87 * fy * 2) = 155 mm?
4*12¢ bars
Asprov = 452 mm?
Asmin = 0.0013 * b * h = 351 mm?
Asmex = 0.04 *b * h = 10800 mm?

PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectangular section in shear
Shear reinforcement provided
Area of shear reinforcement provided

Minimum area of shear reinforcement (Table 3.7)
PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing (cl. 3.4.5.5)

2 * 104 legs at 250 c/c
Asv.prov = 628 mm2/m
Asvmin = 0.4N/mm?2 * b / (0.87 * fw) = 552 mm*m

Sumax = 0.75 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Design concrete shear stress

Design shear resistance provided
Design shear stress provided
Design shear resistance

ve = 0.79N/mm2 * min(3,[100 * Asprov / (b * d)]®) * max(1, (400mm
1Yy * (min(fes, 4ON/MmM?) 7 25N/imm2)'2 / ym = 0.434 N/mm?

Vs prov = Asvprov * 0.87 * fiy / b = 0.456 N/mm?

Vprov = Vs,prov + Vo = 0.890 Nfmm?

Vprov = Vprov ¥ (b * d) = 208.0 kN

Shear links provided valid between 0 mm and 1025 mm with tension reinforcement of 452 mm?

3
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Spacing of reinforcement (cl 3.12.11)

Actual distance between bars in tension 8 =(b-2* (Crom_s + ¢v + diop/2)) /{Neop - 1) - dtop = 144 mm

Minimum distance between bars in tension (¢! 3.12.11.1)
Minimum distance between bars in tension Smin = Ragg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria

Maximum distance between bars in tension (¢l 3.12.11.2)
Design service stress fs = (2 x Ty x Asreq) / (3 x Asprov x Bb) = 113.8 N/mm?
Maximum distance between bars in tension Smax = MiN(47000 N/mm / fs, 300 mm) = 300 mm

PASS - Satisfies the maximum spacing criteria
Span to depth ratio (cl. 3.4.6)
Basic span to depth ratio (Table 3.9)

~ Design service stress in tension reinforcement
Modification for tension reinforcement

span_to_depthpasic = 26.0
s = (2% fy * Asreq)/ (3 * Asprov * Bb) = 113.8 N/mm?

fiens = Min(2.0, 0.55 + (477N/mm? - fs) / (120 * (0.9N/mm2 + (M / (b * d?)}))) = 2.000
Modification for compression reinforcement
feomp = Min(1.5, 1 + (100 * Aszprov / (b * d)) / (3 + (100 * Asz.prov / (b * d)))) = 1,061
Modification for span length fiong = 1.000
Allowable span to depth ratio span_to_depthaiew = span_to_depthbasic * fiens * feomp = §5.2
Actual span to depth ratio span_to_depthacua = Ls1 /d = 2.7
PASS - Actual span to depth ratio is within the allowable limit

Support B

4 x 12¢ bars

]

2 x 10¢ shear legs at 250 cfc

4 x 12¢ bars

450

- —— 600— e

Design moment resistance of rectangular section (cl. 3.4.4)

Design bending moment
Depth to tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement
Maximum area of reinforcement

M = abs(Ms_req) = 25 kNm
d =h ~ Cnom_t - §v - dtop / 2 = 384 mm
Bb = min(1 - mms, 1) = 1.000
K=M/ (b x d? x fa) = 0.006
K'=0.156
K’ > K - No compression reinforcement is required
z=min({d * (0.5 + (0.25 - K/ 0.9)°%), 0.95 * d) = 365 mm
X=(d-2)/045=43 mm
Asreq = M/ (0.87 * fy * 2) = 155 mm?
4 *12¢ bars
As.pnov = 452 mm?
Asmin = 0.0013 * b * h = 351 mm?
Asmax = 0.04 * b * h = 10800 mm?
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PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectangular section in shear '
Design shear force span 1 at 641 mm
Design shear stress

Design concrete shear stress
(min{fcu, 40) / 25)'® / ym

Allowable design shear stress

Value of v from Table 3.7

Design shear resistance required

" Area of shear reinforcement required
Shear reinforcement provided

Area of shear reinforcement provided

Maximum longitudinal spacing

V = abs(min(Ve_si_mnax, VB_s1__red)) =29 kN
v=V/(bxd)=0.126 N/mm?
Ve = 0.79 x min(3,[100 x Asprov / (b x d)}'®) x max(1, (400 /d)*4) x

ve = 0.434 N/mm?

Vinax = min(0.8 N/mm?2 x (fou/1 N/mm?2)25, 5 N/mm?) = 5,000 N/mm?
PASS - Design shear stress is less than maximum allowable

v < 0.5vc

vs = max(v - Ve, 0.4 N/mm?) = 0.400 N/mm?

Asv,feq =vsx b/ (0.87 X f_w) =552 mmZm

2 * 10¢ legs at 250 ¢/c

Asv.prov = 628 mm%m

PASS - Area of shear reinforcement provided exceeds minimum required

Svimax = 0.75 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Design shear force span 2 at 384 mm
Design shear stress

Design concrete shear stress
(min(feu, 40) / 25)"3 | ym

Allowable design shear stress

Value of v from Table 3.7

Design shear resistance required
Area of shear reinforcement required
Shear reinforcement provided

Area of shear reinforcement provided

Maximum longitudinal spacing

V = max{Ve_s2_max, VB_s2_res) = 16 kN
v=V/(bxd) = 0.070 N/mm? .
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]'?) x max(1, (400 /d)**) x

Ve = 0.434 N/mm?
Vmax = Min(0.8 N/mm? x (fou/1 N/mm?2)°5, 5 N/mm?) = 5,000 N/mm?

PASS - Design shear stress is less than maximum allowable
v <0.5vc

Vs = max(V - Vo, 0.4 N/mm?). = 0.400 N/mm?
Asvreq = Vs x b/ (0.87 x f) = 552 mm%m

2 * 10¢ legs at 250 cfc

Aav,prov =628 mm%/m

PASS - Area of shear reinforcement provided exceeds minimum required

swmax = 0.75 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

S$pacing of reinforcement (ct 3.12.11)
Actual distance between bars in tension

s =(b -2 *(Com_s + dv + dtop/2)) /(Nop - 1) » dtop = 144 mm

Minimum distance between bars in tension (cl 3.12.11.1)

Minimum distance between bars in tension

Smin = hagg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria

Maximum distance between bars in tension (cl 3.12.11.2)

Design service stress

Maximum distance between bars in tension

Span to depth ratio (ci. 3.4.6)
Basic span to depth ratio (Table 3.9)

Design service stress in tension reinforcement

Modification for tension reinforcement

fs = (2 x fy x Asreq) / (3 x Asprov x Br) = 113.8 N/mm?
Smax = MiN{47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria

span_to_depthoasc = 7.0
fo= (2% fy * Asreq)l (3 * Asprov * Bb) = 113.8 N/mm?
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fiens = Min(2.0, 0.55 + (477N/mm? - fs) / (120 * (0.9N/mm? + (M / (b * d?))))) = 2.000
Modification for compression reinforcement .
foomp = min(1.5, 1 + (100 * Asaprov / (b * d)) / (3 + (100 * Aszprov / (b * d)})) = 1.061
fiong = 1.000
span_to_depthaiow = span_to_depthpasic * fiens * feomp = 14.9
span_to_depthacua = Ls2 / d = 2.0
PASS - Actual span to depth ratio is within the allowable limit

Modification: for span length
Aliowable span to depth ratio
Actual span to depth ratio

Mid span 2

4 x 12¢ bars

2 x 10¢ shear legs at 250 c/c

4% 12 bars

e 450———»!

P — 00— >

Design moment resistance of rectangular section (cl. 3.4.4) - Negative moment

Design bending moment
Depth to tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement
Maximum area of reinforcement

M= abS(Msz_nag) = 25 kNm
d = h - Cnom_t - dv - dtop / 2 = 384 mm
Bb = min(1 - M2, 1) = 1.000
K=M/ (b x d? x feu) = 0.008
K =0.156
K'> K - No compression reinforcement is required
z=min{d * (0.5 + (0.25 - K/ 0.9)°%), 0.95 * d) = 365 mm
x=(d-2)/0.45=43 mm
Asreq = M/ (0.87 * fy * z) = 155 mm?
4 * 124 bars
Asprov = 452 mm?
Asmin =0.0013 * b * h = 351 mm?
Asmax =0.04 * b * h = 10800 mm?

PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectangular section in shear
Shear reinforcement provided
Area of shear reinforcement provided

2 *10¢ legs at 250 cic
Asv,prov = 628 mm2/m

Minimum area of shear reinforcement (Table 3.7)  Asymin = 0.4N/mm2 * b / (0.87 * f) = 552 mm?/m
PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing (ct. 3.4.5.5) Svmex = 0.75 * d = 288 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
ve = 0.79N/mm?2 * min(3,[100 * Asgrov / (b * d)]'®) * max(1, (400mm
1dy14) * (min(fes, 40N/mm2) / 25N/mm?)'® / ym = 0.434 N/mm?
Vs prov = Asvprov * 0.87 * T / b = 0,456 N/mm?

Design concrete shear stress

Design shear resistance provided
Design shear stress provided Vpov ¥ Vsprov + Vo = 0.890 N/mm?
Design shear resistance Vprov = Vprov * (b * d) = 205.0 kN

Shear links provided valid between 0 mm and 750 mm with tension reinforcement of 452 mm?
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Spacing of reinforcement (¢l 3.12.11)
Actual distance between bars in tension

Minimum distance between bars in tension (¢l 3.12.11.1)
Minimum distance between bars in tension

Maximum distance between bars in tension (cl 3.12.11.2)

Design service siress

Maximum distance between bars in tension

§=(b-2" (Crom_s *+ v + top/2)) /{(Ntop - 1) - dtep = 144 mm

Smin = hagg + 5 mm = 25 mm

PASS - Satisfies the minimum spacing criteria

fs = (2 x fy x Asreq) / (3 X Asprov X Br) = 113.8 N/mm?
Smax = min(47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria

41
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RC BEAM ANALYSIS & DESIGN BS8110

31340

TEDDS calculation version 2.1.14

Load Envelope - Comblination 1

0.0 Ju

mm {

1025

750

kNm
-18.721

60

Bending Moment Envelope
-19.7

1025

75¢

Shear Force Envelope

40.0

1028

750

Support conditions
Support A

Support B

Support C

Applied loading

Load combinations
Load combination 1

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free -
Vertically free
Rotationally free

Dead full UDL 6.5 kN/fm

Dead partial UDL 14.4 kN/m from 1275 mm to 1775 mm
Imposed partial UDL 1.3 kN/m from 1275 mm to 1775 mm
Dead point load 20.1 kN at 1425 mm

Imposed point load 0.54 kN at 1425 mm

Support A Dead * 1.40
Imposed * 1.60

Span 1 Dead * 1.40
Imposed * 1.60

‘Support B Dead * 1.40
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imposed * 1.60
Span 2 Dead * 1.40
imposed * 1.60
Support C Dead * 1.40
imposed * 1.60
Analysis results
Maximum moment support A Ma_max = 0 kNm Ma_rea = 0 kNm
Maximum moment span 1 at 0 mm Ms1_max = 0 kNm Ms1_red = 0 KNm
Maximum moment support B Ms_max = -20 kKNm Ms_res = -20 kNm
Maximum moment span 2 at support Msz_max = 0 KNm Ms2_red = 0 kNm
Maximum moment support C Mc_max = 0 kKNm Mc_red = 0 kNm

Maximum shear support A

Maximum shear support A span 1 at 400 mm
Maximum shear support B

Maximum shear support B span 1 at 625 mm
Maximum shear support B span 2 at 400 mm
Maximum shear support C

Maximum shear support C span 2 at 350 mm
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

Rectangular section details
Section width
Section depth

Va_max = =15 kN
Va_s1_max = -18 kN
VB_max = 47 kN
Va_st_max = -20 kN
VB _s2_max = 11 kN
VC_max =0 kN

Ve s2_max = 42 kN
Ra=-15 kN
RA_Dead =410 kN
Ra_mposed = ~4 KN
Res =71 kN

Re _pead = 49 kN
Re_imposed = 2 kN
Rc=0kN
Rc_pesd = 0 kN
RC_Imposed =0 kN

b =600 mm

Va_red = <15 kN
Va_s1_red = ~18 KN
Vb _red = 47 kN
VB _s1_red = ~20 kN
Vg g2 red = 11 kN
Ve _red = 0 kN

Ve _s2_red = 42 kN

450}

h = 450 mm

Concrete details

Concrete strength class

Characteristic compressive cube strength
Modulus of elasticity of concrete
Maximum aggregate size

600

C40/50
fou = 50 N/mm?

Ee = 20kN/mm? + 200 x fou = 30000 N/mm?

hagg = 20 mm
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Reinforcement details
Characteristic yield strength of reinforcement fy = 500 N/mm?
Characteristic yield strength of shear reinforcement fyv = 500 N/mm?
Nominal cover to reinforcement
Nominal cover fo top reinforcement Cnom_t = 50 mm
Nominal cover to bottom reinforcement Cnom_b = 50 mm
Nominal cover to side reinforcement Cnom_s = 50 mm
Mid span 1
4 x 129 bars
§ 2 x 10¢ shear legs at 250 c/c
4 x12¢ hars
v

DR 60—

Design moment resistance of rectangular section (cl. 3.4.4) - Negative moment

Design bending moment
Depth to tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement
Maximum area of reinforcement

M = abs(Ms1_neg) = 20 KNm
d=h-Cnom_t-¢v*¢lup/2 =384 mm
Po = min(1 - mrs1, 1) = 1.000
K=M/ (b x d? x fo) = 0.004
K'=0.156
K'> K - No compression reinforcement is required
z =min(d * (0.5 + (0.25 - K/ 0.9)°%), 0.95 * d) = 365 mm
x={(d-2)/0.45=43 mm
Asreq =M/ (0.87 * fy * 2) = 124 mm?
4 * 124 bars
Asgrov = 452 mm?
As,mln =0.0013*b*h =351 mm?2
Asmax = 0.04 * b * h = 10800 mm?

PASS - Area of reinforcement provided is greater than area of reinforcement required

Recfangular section in shear
Shear reinforcement provided
Area of shear reinforcement provided

Minimum area of shear reinforcement (Table 3.7)
PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing (cl. 3.4.5.5)

2 * 104 legs at 250 c/c
Asvprov = 628 mmm
Asvmin = 0.4N/mm? * b / (0.87 * fv) = 552 mm?/m

Syimax = 0.75 * d = 288 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Design concrete shear stress

Design shear resistance provided
Design shear stress provided
Design shear resistance

Ve = 0.79N/mm? * min(3,[100 * Asprov / (b * d)]'?) * max(1, (400mm
1d)"y * (min(feu, 4ON/mm?) / 25N/mm?)'2 [ ym = 0.434 N/mm?
Vsprov = Asvprov * 0.87 * fyv / b = 0.456 N/mm?

Vprov = Vsprov + Ve = 0.890 N/mm?

mev = Vprov * (b * d) = 205.0 kN
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Shear links provided valid between 0 mm and 1025 mm with tension reinforcement of 452 mm?

Spacing of reinforcement {cl 3.12.11)

Actual distance between bars in tension 8= (b-2*(Crom_s + dv + drop/2)) /(Ntop - 1) - op = 144 mm
Minimum distance between bars in tension (cl 3.12.11.1)
Minimum distance between bars in tension Smin = hagg ¥ 5 mm = 25 mm

PASS - Satisfies the minimum spacing criteria

Maximum distance between bars in tension (ct 3.12.11.2)
Design service stress fo = (2 x fy x Asreq) / (3 % Asprov x Bb) = 91.6 Nimm?
Maximum distance between bars in tension Smax = Min(47000 N/mm / fs, 300 mm} = 300 mm
PASS - Satisfies the maximum spacing criteria

Span to depth ratio {cl. 3.4.6)
Basic span to depth ratio (Table 3.9) span_to_depthpasic = 26.0
Design service stress in tension reinforcement s = (2 % fy * Asreq)! (3 * Asprov * Bo) = 91.6 N/mm?
Modification for tension reinforcement
fiens = Min(2.0, 0.55 + (477N/mm?2 - f5) / (120 * (0.8N/mm? + (M / (b * d?))))) = 2.000
Modification for compression reinforcement
feomp = min(1.5, 1 + (100 * As2prov / (b * @)} / (3 + (100 * Aszprov / (B * d)))) = 1.061

Modification for span fength flong = 1.000
Allowable span to depth ratio span_to_depthaiow = span_to_depthpasic * ftens * feomp = 56,2
Actual span to depth ratio span_to_depthectua = L1 / d = 2.7

PASS - Actual span to depth ratio is within the allowable limit
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Lateral support - ¢l.2.10.8

Permiss.depth-to-breadth ratio 2.00

Check bearing stress
Permissible bearing stress
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TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002
TEDDS calculation version 1.7.02
Analysis results
Design moment M =0.938 kNm Design shear F = 1.500 kN
Total load on beam Wit = 3.000 kN
Reactions at support A Ra_max = 1.500 kN Ra_min = 1.500 kN
Unfactored dead load reaction at support A Ra_pead = 1.125 kN
Unfactored imposed load reaction at support A Ra_mposed = 0.375 kN
Reactions at support B Re_max = 1.500 kN Re_mih = 1.500 kN
Unfactored dead load reaction at support B Rs_pead = 1.425 kN
Unfactored imposed load reaction at support B Re_imposed = 0.375 kN
Timber section details
Breadth of section b =47 mm Depth of section h =150 mm
Number of sections N=2 Breadth of beam bo = 94 mm
Timber strength class C24
Member details
Service class of timber 1 L.oad duration Medium term
l.ength of span Ls1 = 2500 mm
Length of bearing L =100 mm

Actual depth-to-breadth ratio  1.60 .
PASS - Lateral support is adequate

Oc_adm = 3.300 N/mm? Applied bearing stress oc_a = 0.160 N/mm?

PASS - Appliad compressive stress is less than permissible compressive stress at bearing

Bending parallel to grain
Permigsibie bending stress

Shear parallel to grain
Permissible shear stress

Deflection
Permissible deflection

Om_eam = 11,130 N/mm? Applied bending stress Om_a = 2.660 N/mm?
PASS - Applied bending stress is less than permissible bending stress

Tadm = 0.976 N/mm? Applied shear stress 7a = 0.160 N/mm?
PASS - Applied shear stress is less than permissible shear stress
Badm = 7.500 mm Total deflection 8a = 2.968 mm

PASS - Total deflection is less than permissible deflection

sl




