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Material Properties

Characteristic strength of concrete, fcu (≤ 60N/mm
2
; HSC N/A) 35 N/mm

2 OK

Yield strength of longitudinal steel, fy 460 N/mm
2

Yield strength of shear link steel, fyv 460 N/mm
2

Elastic modulus of steel, Es 205000 N/mm
2

Ultimate strain of concrete, ecc 0.0035

Dimensions

Width, b 1000 mm

Dimension, a1 450 mm

Dimension, a2 450 mm

Dimension, a3 300 mm

Distance of centreline of applied load from face of column, av 300 425 mm cl.5.2.7.1

(Note a v  should be taken as a 3  for stiff bearing and a 3 /2 for flexible bearing) BS8110

(Note cl.6.2.3(8) EC2 which states that a v  should be taken as greater than 0.5d is

nevertheless considered even as that clause presumably applies to vertical shear reinforcement)

Effective depth to tensile steel, d = a1 + a2 - cover - ft/2 849 mm

Shear span to depth ratio, av/d (≤ 1.00 cl.5.2.7.1 BS8110 ) 0.50 OK

Reinforcement

Cover to all reinforcement, cover (usually 35 (C35) or 30 (C40) internal; 40 external) 35 mm

Tension steel reinforcement diameter, ft (>= 10mm) 32 mm OK

Tension steel reinforcement number, nt 10

Tension steel area provided, As,prov,t = nt.p.ft
2
/4 8042 mm

2

Horizontal shear link diameter, flink 25 mm

Number of horizontal links in a cross section, i.e. number of legs, nleg 4

Number of cross sections of horizontal links within d, nsec 4

(Note horizontal links to be provided within upper 2/3 of effective depth as per cl.5.2.7.2.3 BS8110)

Area provided by all horizontal links within d, Asv,prov = p.flink
2
/4.nleg.nsec 7854 mm

2

Loading

ULS applied load, N 1800 kN

Member Design - Reinforced Concrete Corbel BS8110 v2015.01.xlsx

Member Design - RC Corbel 21/11/2021

CONSULTING                                 

E N G I N E E R S

Engineering Calculation Sheet                           

Consulting Engineers jXXX 1

Made by Date Chd.

Drg. 

Member/Location

a1

a2

a3

av



Job No. Sheet No. Rev.

Job Title

XX

Executive Summary

Item UT Remark

Bearing stress utilisation 49% OK

Tension reinforcement utilisation 30% OK

Ultimate shear stress utilisation 45% OK

Design shear resistance utilisation 28% OK

Min tension steel reinforcement pitch utilisation 80% OK

% Min tension reinforcement utilisation 42% OK

% Max tension reinforcement utilisation 73% OK

% Min shear reinforcement utilisation 11% OK

% Min combined tension and shear reinforcement utilisation38% OK

% Max combined tension and shear reinforcement utilisation94% OK

Total utilisation 94% OK

2
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Bearing Stress Limit

Bearing area, A = b.(a3-r) 265000 mm
2

Reduction of dimension a3 due to chamfer and gap, r 35 mm

Bearing stress, s = N/A 7 N/mm
2

Bearing stress limit, slim = 0.4fcu 14 N/mm
2

Bearing stress utilisation, s/slim 49% OK

Tension Reinforcement Design

Parameter, k = N / (0.9fcu.b.av) 0.13

Lever arm, z = d.(0.5+√(0.25-(1+k).k.av
2
/d

2
)) / (1+k) 719 mm

Depth to neutral axis, x = (d-z) / 0.45 290 mm

Ratio x/d 0.342

Tension steel yielded or not ? Yielded

(Note if x/d > 0.615, tension steel not yielded; and vice versa)

Steel stress, fst 437 N/mm
2

(Note if not yielded, f st  = E s . e cc (d-x)/x; else f st  = 0.95f y )

Tension force, Ft = N.av/z (>= 0.5N) 1063 kN

Area of tension steel required, As = Ft / fst 2433 mm
2

Area of tensile steel reinforcement provided, As,prov,t 8042 mm
2

Tension reinforcement utilisation = As / As,prov,t 30% OK

% Min tension reinforcement = 0.4%.bd 3396 mm
2

% Min tension reinforcement utilisation 42% OK

% Max tension reinforcement = 1.3%.bd 11037 mm
2

% Max tension reinforcement utilisation 73% OK

Tension reinforcement pitch = (b - 2.cover - 2flink - ft)/(nt-1) 94 mm

Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 80% OK

(Note no allowance has been made for laps in the min pitch as not deemed to be required)
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Shear Reinforcement Design 3.4.5.8

BS8110

Ultimate shear stress, vult=N/bd (< 0.8fcu
0.5

 & 5N/mm
2
) 2.12 N/mm

2

Ultimate shear stress utilisation 45% OK

Design shear stress, vd=N/bd 2.12 N/mm
2

(Shear capacity enhancement by calculating v d  at support and comparing against enhanced v c  within

2d of the support as clause 3.4.5.8 BS8110 employed, that of clause 3.4.5.10 BS8110 not applicable;)

Area of tensile steel reinforcement provided, As,prov,t 8042 mm
2

rw = 100As,prov,t/bd 0.95 %

vc = (0.79/1.25)(rwfcu/25)
1/3

(400/d)
1/4

; rw<3; fcu<40; (400/d)
1/4

>0.67 0.58 N/mm
2

Enhanced shear capacity, 2dvc/av 2.30 N/mm
2

Enhanced shear capacity, 2dvc/av (< 0.8fcu
0.5

 & 5N/mm
2
) 2.30 N/mm

2

Note that the enhanced shear capacity is limited 0.8f cu
0.5

 & 5N/mm
2
;

Check vd < 0.5.(2dvc/av) for no horizontal links N/A

Concrete shear capacity 2dvc/av.(bd) 1954 kN

Check vd >= 0.5.(2dvc/av) for design horizontal links VALID

Provide horizontal shear links Asv > avb(vd-2dvc/av)/(0.95fyv) i.e. Asv > 1217 mm
2

(Ensure v d -2dv c /a v  >= 0.4; Ensure A sv  >= 0.5A s ;)

Concrete and design horizontal links shear capacity (Asv,prov)/av.(0.95fyv).d + 2dvc/av.(bd)6530 kN

Area provided by all horizontal links within (2/3).d, Asv,prov 5236 mm
2

(Note cl.6.2.3(8) EC2 which states that only links within the central 0.75a v  effectively cross the

inclined shear cracks is not considered as that clause presumably applies to vertical shear reinforcement)

Design shear resistance utilisation 28% OK

Pitch of horizontal links, slink = d / (nsec-1) 283 mm

% Min shear reinforcement = 0.2%.b.slink 566 mm
2

% Min shear reinforcement utilisation 11% OK

% Min combined tension and shear reinforcement = 0.6%.bd 5094 mm
2

% Min combined tension and shear reinforcement utilisation 38% OK

% Max combined tension and shear reinforcement = 2.0%.bd 16980 mm
2

% Max combined tension and shear reinforcement utilisation 94% OK
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Standard Corbel Reinforcement Details
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