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Material Properties

Characteristic strength of concrete, fcu / fck | fc' (fcu ≤ 60N/mm
2
; HSC N/A)60 50 N/mm

2 OK

Yield strength of longitudinal steel, fy 2 500 N/mm
2

Yield strength of shear link steel, fyv 2 500 N/mm
2

Elastic modulus of steel, Es 205000 N/mm
2

Ultimate strain of concrete, ecc 0.0035

Dimensions

Width, b 1250 mm

Dimension, a1 (>= 0.5d cl.R16.5.1.1 ACI318) 450 mm OK

Dimension, a2 450 mm

Dimension, a3 400 mm

Actual distance of centreline of applied load from face of column, av 200 mm

Stiff bearing or flexible bearing ?

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

Consider clause 6.2.3(8) EC2 ? cl.6.2.3(8) EC2

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

Adopted distance of centreline of applied load from face of column, av 426 mm

Effective depth to tensile steel, d = a1 + a2 - cover - ft/2 853 mm

Shear span to depth ratio, av/d 0.50 OK

Limit for vertical links, 1.00 ≤ (av/d)limit ≤ 2.00 cl.3.4.5.8 BS8110

Limit for horizontal links, (av/d)limit ≤ 1.00 cl.3.4.5.9, cl.5.2.7.1 BS8110

Limit for vertical links, 0.50 ≤ (av/d)limit ≤ 2.00 cl.6.2.3(8), cl.J.3(3) EC2

Limit for horizontal links, (av/d)limit ≤ 0.50 cl.J.3(2) EC2

Limit for vertical links, 1.00 ≤ (av/d)limit ≤ 2.00

Limit for horizontal links, (av/d)limit ≤ 1.00 cl.16.5.1.1 ACI318

Reinforcement

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

Tension steel reinforcement diameter, ft (>= 10mm) 25 mm OK

Tension steel reinforcement number, nt 12

Tension steel area provided, As,prov,t = nt.p.ft
2
/4 5890 mm

2

Shear link diameter, flink 16 mm

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

Number of cross sections of links within av (vertical) or d (horizontal), nsec 4

Area provided by all links within av (vertical) or d (horizontal), Asv,prov = p.flink
2
/4.nleg.nsec3217 mm

2
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Loading

ULS applied load, N 2985 kN

Executive Summary

Item UT Remark

Bearing stress utilisation 27% 47% N/A 47% OK

Tension reinforcement utilisation 61% 95% N/A 95% OK

Ultimate shear stress utilisation 56% 37% 57% 57% OK

Design shear resistance utilisation 60% 87% 87% 87% OK

Min tension steel reinforcement pitch utilisation 73% 73% N/A 73% OK

% Min tension reinforcement utilisation 72% 72% N/A 72% OK

% Max tension reinforcement utilisation 43% 43% N/A 43% OK

% Min shear reinforcement utilisation 22% 22% 22% 22% OK

% Min combined tension and shear reinforcement utilisation70% 70% 70% 70% OK

% Max combined tension and shear reinforcement utilisation43% 43% 43% 43% OK

Total utilisation 95% OK

cl.6.2.3(8) EC2

cl.3.4.5.8 BS8110

cl.3.4.5.9, cl.5.2.7.1 BS8110

cl.6.2.3(8), cl.J.3(3) EC2

cl.J.3(2) EC2

cl.16.5.1.1 ACI318
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BS8110

Bearing Stress Limit (BS8110) Mosley

Bearing area, A = b.(a3-r) 456,250 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 24 N/mm
2 cl.5.2.3.4

Bearing stress utilisation, s/slim 27% OK

Tension Reinforcement Design (BS8110) Mosley

Parameter, k = N / (0.9fcu.b.av) 0.10

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

2
)) / (1+k) 750 mm

Depth to neutral axis, x = (d-z) / 0.45 229 mm

Ratio x/d 0.268

Tension steel yielded or not ? Yielded

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

Steel stress, fst 475 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) 1697 kN cl.5.2.7.2.1

Area of tension steel required, As = Ft / fst 3574 mm
2

Area of tensile steel reinforcement provided, As,prov,t 5890 mm
2

Tension reinforcement utilisation = As / As,prov,t 61% OK

% Min tension reinforcement = 0.4%.bd 4263 mm
2

% Min tension reinforcement utilisation 72% OK

% Max tension reinforcement = 1.3%.bd 13853 mm
2

% Max tension reinforcement utilisation 43% OK

Tension reinforcement pitch = (b - 2.cover - 2flink - ft)/(nt-1) 102 mm

Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 73% OK

(Note no allowance has been made for laps in the min pitch as not deemed to be required)
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EC2

Bearing Stress Limit (EC2) Mosley

Bearing area, A = b.(a3-r) 456,250 mm
2

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

Bearing stress, s = N/A 6 N/mm
2

Bearing stress limit, slim = 0.4fcd = 0.4acc.fck/gc = 0.4(1.0fck/1.5) 13 N/mm
2 cl.10.9.5.2(3)

Bearing stress utilisation, s/slim 47% OK

Tension Reinforcement Design (EC2) Mosley

cl.5.2.7.2.1

Goal seek eq. 0.000 OK

Bearing thickness 5 mm

Distance, aH = bearing thickness + cover + ft/2 53 mm

Distance, a' = ac + 0.2aH = av + 0.2aH 437 mm

Design compressive strength limit, fcd ≤ (acc.fck/gc).n1 13.6 N/mm
2

acc = 0.85 0.85

gc = 1.5 1.5

n1 = 0.6(1-fck/250) 0.48

Trial angle of inclination of compression strut, q 56.9 °

Limits of angle of inclination of compression strut, q 56.9 °

Tension force, Ft = N.(cotq+0.2) 2436 kN

Area of tension steel required, As = Ft / (0.87fy) 5600 mm
2

Area of tensile steel reinforcement provided, As,prov,t 5890 mm
2

Tension reinforcement utilisation = As / As,prov,t 95% OK

% Min tension reinforcement = 0.4%.bd 4263 mm
2

% Min tension reinforcement utilisation 72% OK

% Max tension reinforcement = 1.3%.bd 13853 mm
2

% Max tension reinforcement utilisation 43% OK

Tension reinforcement pitch = (b - 2.cover - 2flink - ft)/(nt-1) 102 mm

Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 73% OK

(Note no allowance has been made for laps in the min pitch as not deemed to be required)
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BS8110

Shear Reinforcement Design (BS8110)

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

 & 5.0N/mm
2
) 2.80 N/mm

2 cl.3.4.5.8

Ultimate shear strength, MIN{0.8fcu
0.5

 & 5.0N/mm
2
} 5.00 N/mm

2 cl.3.4.5.8

Ultimate shear stress utilisation 56% OK

cl.10.9.5.2(3)

Design shear stress, vd = N/bd 2.80 N/mm
2

Enhanced shear strength, 2d/av.vc (< 0.8fcu
0.5

 & 5.0N/mm
2
) x 4.00 2.01 N/mm

2 cl.3.4.5.8

Distance, av 426 mm

(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 5890 mm
2

rw = 100As,prov,t/bd 0.55 %

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

(400/d)
1/4 0.50 N/mm

2 cl.3.4.5.4

rw = 100As,prov,t/bd ≤ 3 0.55 % cl.3.4.5.4

fcu = fcu ≤ 40N/mm
2 40 N/mm

2

(400/d)
1/4

 ≥ 0.67 0.83 cl.3.4.5.4

Minimum shear strength, vr = MAX (0.4, 0.4(fcu/40)
2/3

), fcu≤40N/mm
2 0.40 N/mm

2 cl.3.4.5.3

Check vd < 0.5.2d/av.vc for no links INVALID 1.00 cl.3.4.5.3

Concrete shear capacity 2d/av.vc.(bd) 2140 kN cl.3.4.5.4, cl.3.4.5.8

Check vd >= 0.5.2d/av.vc for design links 1.00 VALID 5.00 cl.3.4.5.3

Asv > avb(vd-2d/av.vc)/(0.95fyv), fyv≤460N/mm
2
 i.e. Asv > 1787 mm

2cl.3.4.5.3, cl.3.4.5.8, cl.3.4.5.1

(Ensure v d - 2d/a v .v c  ≥ v r ; Ensure A sv  ≥ 0.5A s ;) cl.5.2.7.2.3

Vcap = (Asv,prov)/av.(0.95fyv).d + 2d/av.vc.(bd), fyv≤460N/mm
2 4952 kNcl.3.4.5.3, cl.3.4.5.8, cl.3.4.5.1

Area provided by all shear links within 0.75av (vertical) or d (horizontal), Asv,prov 3217 mm
2 cl.3.4.5.9

(Note for vertical shear links, only those within central 0.75a v  deemed effective as per cl.3.4.5.9 BS8110)

Design shear resistance utilisation 60% OK

Applicability of vertical shear links

Applicability of horizontal shear links

Pitch of shear links, slink = {av (vertical) or d (horizontal)} / (nsec-1) 284 mm

% Min shear reinforcement = 0.2%.b.slink 710 mm
2

% Min shear reinforcement utilisation 22% OK

% Min combined tension and shear reinforcement = 0.6%.bd 6394 mm
2

% Min combined tension and shear reinforcement utilisation 70% OK

% Max combined tension and shear reinforcement = 2.0%.bd 21313 mm
2

% Max combined tension and shear reinforcement utilisation 43% OK

Not Applicable

Horizontal Links
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EC2

Shear Reinforcement Design (EC2)

Ultimate shear stress, vult = N/bd (< vRd,max(q=45)=0.18(1-fck/250).fck, fck≤50N/mm
2
)2.68 N/mm

2cl.6.2.3(3), cl.3.1.2(2)

Ultimate shear strength, vRd,max(q=45)=0.18(1-fck/250).fck, fck≤50N/mm
2 7.20 N/mm

2cl.6.2.3(3), cl.3.1.2(2)

Ultimate shear stress utilisation 37% OK

Design shear stress, vd = N/bd 2.68 N/mm
2

Enhanced shear strength, 2d/av.vRd,c (< vRd,max(q=45)=0.18(1-fck/250).fck, fck≤50N/mm
2
)x 4.00 2.15 N/mm

2cl.6.2.2(6), cl.6.2.3(8), cl.3.1.2(2)

Distance, av 426 mm

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

2d of the support as clause 6.2.2(6) EC2 employed;)

Area of tensile steel reinforcement provided, As,prov,t 5890 mm
2

rw = 100As,prov,t/bd 0.55 %

vRd,c = CRd,c.k(rwfck)
1/3

+k1.scp ≥ vmin+k1.scp; vmin=0.035k
3/2

fck
0.5

, k1=0.15, fck≤50N/mm
20.54 N/mm

2cl.6.2.2(1), cl.3.1.2(2)

CRd,c = 0.18/gc = 0.18/1.5 = 0.12 0.12 cl.6.2.2(1)

k = 1 + (200/d) ≤ 2.0 1.48 cl.6.2.2(1)

rw = 100As,prov,t/bd ≤ 2 0.55 % cl.6.2.2(1)

scp = (F=0)/b(h=a1+a2) ≤ 0.2fcd=0.2acc.fck/gc=0.2(1.0.fck/1.5), fck≤50N/mm
20.00 N/mm

2cl.6.2.2(1), cl.3.1.2(2)

Minimum shear strength, vr = 0.08/gs.fck
0.5

, gs=1.15, fck≤50N/mm
2 0.49 N/mm

2cl.9.2.2(5), cl.3.1.2(2)

Check vd < 2d/av.vRd,c for no links INVALID 2.15 cl.6.2.1(3)

cl.3.4.5.4, cl.3.4.5.8 Concrete shear capacity 2d/av.vRd,c.(bd) 2296 kN cl.6.2.2(1), cl.6.2.2(6)

Check vd >= 2d/av.vRd,c for design links 2.15 VALID 7.20 cl.6.2.1(5)

cl.3.4.5.3, cl.3.4.5.8, cl.3.4.5.1 Asv > avb.vd/(0.9(0.87fyv).cotq)/(2d/av), fyv≤600N/mm
2
 i.e. Asv > 2800 mm

2cl.6.2.3(3), cl.6.2.3(8), cl.3.2.2(3)

cl.5.2.7.2.3 (Ensure A sv  > a v b.v r /(0.87f yv ); Ensure A sv  > 0.5N/(0.87f yv ) (vertical) or A sv  ≥ 0.5A s  (horizontal);)cl.B.3.2, cl.B.3.3 PD6687

cl.3.4.5.3, cl.3.4.5.8, cl.3.4.5.1 Vcap = 2d/av.(Asv,prov)/av.(0.87fyv).0.9d.cotq, fyv≤600N/mm
2 24938 kNcl.6.2.3(3), cl.6.2.3(8), cl.3.2.2(3)

Comp. strut angle, q =  22° ≤ 0.5sin
-1

{vd/vRd,max(q=45)} ≤ 45° 22.0 ° cl.6.2.3(2)

Area provided by all shear links within 0.75av (vertical) or d (horizontal), Asv,prov 3217 mm
2 cl.6.2.3(8)

(Note for vertical shear links, only those within central 0.75a v  deemed effective as per cl.6.2.3(8) EC2)

Design shear resistance utilisation 87% OK

Applicability of vertical shear links

Applicability of horizontal shear links

Pitch of shear links, slink = {av (vertical) or d (horizontal)} / (nsec-1) 284 mm

% Min shear reinforcement = 0.2%.b.slink 710 mm
2

% Min shear reinforcement utilisation 22% OK

% Min combined tension and shear reinforcement = 0.6%.bd 6394 mm
2

% Min combined tension and shear reinforcement utilisation 70% OK

% Max combined tension and shear reinforcement = 2.0%.bd 21313 mm
2

% Max combined tension and shear reinforcement utilisation 43% OK

Member Design - Reinforced Concrete Corbel BS8110, EC2, ACI318 v2025.01.xlsm

Member Design - RC Corbel 18/08/2025

CONSULTING                                 

E N G I N E E R S

Engineering Calculation Sheet                           

Consulting Engineers jXXX 6

Not Applicable

Horizontal Links

Made by Date Chd.

Drg. Ref.

Member/Location



Job No. Sheet No. Rev.

Job Title

XX

ACI318

Shear Reinforcement Design (ACI318)

Ultimate shear stress, vult = N/bd (< f(0.66+0.17l)fc', fc'≤70N/mm
2
) 2.51 N/mm

2cl.22.5.1.2, cl.22.5.5.1, cl.22.5.3.1

Ultimate shear strength, f(0.66+0.17l)fc', fc'≤70N/mm
2 4.40 N/mm

2cl.22.5.1.2, cl.22.5.5.1, cl.22.5.3.1

Ultimate shear stress utilisation 57% OK

Design shear stress, vd = N/bd 2.51 N/mm
2

Enhanced shear strength, d/av.vc x 2.00 1.84 N/mm
2 cl.9.4.3.2

Distance, av 426 mm

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

d of the support employed, that of clause 9.4.3.2 ACI318 not applicable;)

Area of tensile steel reinforcement provided, As,prov,t 5890 mm
2

rw = 100As,prov,t/bd 0.55 %

cl.6.2.2(1), cl.3.1.2(2) vc = fVc/bd Note f c ' ≤70N/mm
2 0.92 N/mm

2

cl.6.2.2(1)

cl.6.2.2(1) [Simplified] fV c  = 961 kN cl.22.5.5.1, cl.22.5.3.1

cl.6.2.2(1)

cl.6.2.2(1), cl.3.1.2(2) where l = {1.00 NWC, 0.75 LWC}

[Detailed MIN(a-c)] fV c  = 979 kN cl.22.5.5.1, cl.22.5.3.1

Note f c ' ≤70N/mm
2

[Detailed (a)] fV c  = 979 kN cl.22.5.5.1, cl.22.5.3.1

Note f c ' ≤70N/mm
2

[Detailed (b)] fV c  = 979 kN cl.22.5.5.1, cl.22.5.3.1

Note f c ' ≤70N/mm
2

[Detailed (c)] fV c  = 1639 kN cl.22.5.5.1, cl.22.5.3.1

Note f c ' ≤70N/mm
2

where l = {1.00 NWC, 0.75 LWC}

Strength reduction factor for shear, f = 0.75 0.75 cl.21.2

Minimum shear strength, vr = MAX (0.35, 0.062fc'), fc'≤70N/mm
2 0.44 N/mm

2cl.10.6.2.2, cl.22.5.3.1

Check vd < 0.5.d/av.vc for no links INVALID 0.92 cl.9.6.3.1

cl.6.2.2(1), cl.6.2.2(6) Concrete shear capacity d/av.vc.(bd) 1959 kN cl.22.5.5.1, cl.9.4.3.2

Check vd >= 0.5.d/av.vc for design links 0.92 VALID 4.40 cl.22.5.10.1

cl.6.2.3(3), cl.6.2.3(8), cl.3.2.2(3)Asv > avb(vd-d/av.vc)/(ffyv)/(d/av), fyv≤420N/mm
2
 i.e. Asv > 2800 mm

2cl.R22.5.10.5, cl.9.4.3.2, cl.22.5.3.3

cl.B.3.2, cl.B.3.3 PD6687 (Ensure A sv  > a v b.v r /f yv ; Ensure A sv  ≥ 0.5A s,EC2 ;) cl.16.5.5.2

cl.6.2.3(3), cl.6.2.3(8), cl.3.2.2(3)Vcap = fd/av.(Asv,prov)/av.fyv.d + d/av.vc.(bd), fyv≤420N/mm
2 6012 kNcl.22.5.10.1, cl.22.5.10.5.3, cl.9.4.3.2, cl.22.5.3.3

cl.6.2.3(2)

Area provided by all shear links within 1.00av (vertical) or d (horizontal), Asv,prov 3217 mm
2

Design shear resistance utilisation 87% OK

Applicability of vertical shear links

Applicability of horizontal shear links

Pitch of shear links, slink = {av (vertical) or d (horizontal)} / (nsec-1) 284 mm

% Min shear reinforcement = 0.2%.b.slink 710 mm
2

% Min shear reinforcement utilisation 22% OK

% Min combined tension and shear reinforcement = 0.6%.bd 6394 mm
2

% Min combined tension and shear reinforcement utilisation 70% OK

% Max combined tension and shear reinforcement = 2.0%.bd 21313 mm
2

% Max combined tension and shear reinforcement utilisation 43% OK

Member Design - RC Corbel 18/08/2025

CONSULTING                                 

E N G I N E E R S

Engineering Calculation Sheet                           

Consulting Engineers jXXX 7

Not Applicable

Horizontal Links

Member Design - Reinforced Concrete Corbel BS8110, EC2, ACI318 v2025.01.xlsm
Made by Date Chd.

Drg. Ref.

Member/Location



Job No. Sheet No. Rev.

Job Title

XX

Standard Corbel Reinforcement Details

cl.22.5.1.2, cl.22.5.5.1, cl.22.5.3.1

cl.22.5.1.2, cl.22.5.5.1, cl.22.5.3.1

cl.22.5.5.1, cl.22.5.3.1

cl.22.5.5.1, cl.22.5.3.1

cl.22.5.5.1, cl.22.5.3.1

cl.22.5.5.1, cl.22.5.3.1

cl.22.5.5.1, cl.22.5.3.1

cl.10.6.2.2, cl.22.5.3.1

cl.22.5.5.1, cl.9.4.3.2

cl.22.5.10.1

cl.R22.5.10.5, cl.9.4.3.2, cl.22.5.3.3

cl.16.5.5.2

cl.22.5.10.1, cl.22.5.10.5.3, cl.9.4.3.2, cl.22.5.3.3
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