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Member/Location
Job Title |Member Design - Reinforced Concrete Corbel BS8110, {Pro- Ref
Member Design - RC Corbel Made by () | Date 5/11/2026 "
Material Properties
Characteristic strength of concrete, fo, / fu | f.' (f., < 60N/mm?; H{60 w |50 ¥ | N/mm? Q
Yield strength of longitudinal steel, f, Higher | 500 ¥ |N/mm?
Yield strength of shear link steel, f,, Higher ¥ {500 ¥ IN/mm?
Elastic modulus of steel, E 200000|N/mm?
Ultimate strain of concrete, ¢ 0.0035
Dimensions
Corbel or nib (affects criteria for no shear links at low shear stresses) Corbel m
| | |
aV
[—>
Lo
+«—>
as

Width, b 1150 mm
Dimension, a; (>= 0.5h cl.5.2.7.1(b) BS8110 | >= 0.5d cl.16.5.2.2 ACI318) 400mm Y
Dimension, a, 500/ mm
Dimension, as 400{mm
Actual distance of centreline of applied load from face of column, a. 200{mm
Stiff bearing or flexible bearing ?| | | Flexible bearing v
Distance of centreline of applied load from face of column, a, il mm
(Note a, should be taken as a 3 for stiff bearing and a . for flexible bearing)
Overall depth, h = a; + a, ‘ ‘ 900/mm
Effective depth to tensile steel, d = a; + a, - cover - ¢;n - 0/2 841 mm
Shear span to depth ratio, a,/h 0 0
Shear span to depth ratio, a,/d 0.24 0
Limit for vertical links (VL), 1.00 < (a,/d)jimit < 2.00 Not Applicable cl.3.4.5.8 BS8

Limit for horizontal links (HL), (a,/d)jimit < 1.00

Horizontal Links

cl.3.4.5.9, cl.5.2.7.1

Limit for vertical links (VL), 0.50 < (ay/h)iimit | (@/@)iimit

< 2.00

Not Applicable

cl.6.2.3(8), cl.].3

Limit for horizontal links (HL), (a,/h)jimit < 0.50

Horizontal Links

cl.J.3(2) EC]

Limit for vertical links (VL), 1.00 < (a,/d)jimit < 2.00

Not Applicable

Limit for horizontal links(HL), (a,/d);mit < 1.00

Horizontal Links

cl.16.5.1.1 ACI|

Reinforcement

Cover to all reinforcement, cover (usually 35 (C35) or 3

0 (C40) internal; 40 e!

35

Tension steel reinforcement diameter, ¢, (>= 10mm) ‘25 ﬂ@
Tension steel reinforcement number, n; ‘ 8

Tension steel area provided, Ag provt = nt.n.¢t2/4 ‘ 3 mm?

Shear link diameter, d¢jink ‘ 12 ¥ mm

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

Number of cross sections of links within a, (VL) or d (HL), Ngec 5

Area provided by all links within a, (VL) or d (HL), Ag.prov = T-Oiink /4 Nieg-Nsec F1 mm?
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Loading
ULS applied load, Vg PTEE 1935 1914
Applied load, Vg_pL+spL 623 kN
Applled |Oad, VQ=|_|_ 729 kN
DL+SDL [G] and LL [Q] factors for ULS, kg and kq ﬂ
British Standards [BS8110-1:1997] 1.40 1.60 cl.2.4.3.1.1
European Standards [EN1990:2002] 1.35 1.50 cl.6.4.3.2
American Standards [ACI318-19] 1.20 1.60 cl.5.3.1

Executive Summary

Bearing stress utilisation

Tension reinforcement utilisation 55%
Ultimate shear stress utilisation 42%
Design shear resistance utilisation 71%
Min tension steel reinforcement pitch utilisation 51%
% Min tension reinforcement utilisation 34%
% Max tension reinforcement utilisation 9%
% Min shear reinforcement utilisation 32%
% Min combined tension and shear reinforcement utilis{ 25%
% Max combined tension and shear reinforcement utili 15%

Total utilisation

Remark

{10

BS8110

3) EC2

4

318
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| | | BS8110
Bearing Stress Limit (BS8110) Mosley
Bearing area, A = b.(as-r) 4,198 |cm?

‘Reduction of dimension a; due to chamfer and gap, r 35/ mm
Bearing stress, ¢ = V4/A 4.9/N/mm?
Bearing stress limit, oj,, = 0.4f,, 24.0|N/mm? cl.5.2.3.4
Bearing stress utilisation, o/ojnm 20% (0] ¢
Tension Reinforcement Design (BS8110) Mosley
Tension force, F. = Vg.a,/z (>= 0.5V,) T 1.5.2.7.2.1

Parameter, k = V4/(0.9f,.b.a,) 0.16

Lever arm, z = d.(0.5+V/(0.25-(1+k).k.a,%/d?))/(1+k) 714|mm

Depth to neutral axis, x = (d-z)/0.45 281|mm

Ratio x/d | | 0.334

Tension steel yielded or not ? Yielded

(Note if x/d > &../( e +0.95f,/E ¢ ), tension steel not yielded; and vice versa)

Steel stress, fq ‘ ‘ ‘ ‘ 475/N/mm?

(Note if not yielded, fg = Es. ecc(d-x)/x; else fg = 0.95f,)
Tension steel, A; = F/f;
Tension steel area provided, Ag prov,t

Tension steel area provided utilisation = Ag / A prov,t

% Min tension reinforcement = 0.0013bh

% Min tension reinforcement utilisation

% Max tension reinforcement = 0.04bh

% Max tension reinforcement utilisation

Tension reinforcement pitch = (b - 2.cover - 2¢ink -

o)/ (ne-1)

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

147 mm

(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.(as-r) 4,198 |cm?

‘Reduction of dimension a; due to chamfer and gap, r 35/ mm
Bearing stress, ¢ = V4/A ‘ ‘ 4.6/N/mm?
Bearing stress limit, o, = 0.4f4 = 0.4a.fu/vc 11.3/N/mm? |.10.9.5.2(4
Bearing stress utilisation, o/ojnm 41% _ (0] ¢
Tension Reinforcement Design (EC2) Mosley

— A

\

2(d - Z)cosh

,

Tension force, F, = V4.(cot6+0.2) kN
Bearing thickness 5/mm
Distance, ay = bearing thickness + cover + ¢ + ¢/2 65/mm
Distance, a' = a,+0.2ay ‘ ‘ 213|mm
Design compressive strength limit, fog < (o fa/ve) V1 13.6|N/mm?

ac = 0.85 0.85
ve=1.5 1.5
vy = 0.6(1-fy/250) 0.48
k=a'/d 0.25
D = V4/[f4.bd] 0.15
Angle comp. strut, 6=0.5[r-sin }((D+k)/V(1+k?))-tan }(k)] 71.5/°

Angle of comp. strut limits, 0

68° > 6 > 45°

e (| - [“—]mne)sinze <0
Check Jea d by, d
Tension steel, A = F,/(0.87f,)
Tension force, F, = M/z+0.2V4 Not Applicable
Moment, M = V,.a' 412|kNm
Stress coeff., K = M/bd*f, < 0.167 [f, <50N/mm?] 0.010 | ok |
Lever arm, z = d.[0.5+(0.25-K/1.134)%*] < 0.95d 798 mm
Tension steel, A; = F/(0.87f,) 0 mm?
Tension steel area provided, Ag prov t 3927 |mm?
Tension steel area provided utilisation = Ag / A prov,t 68% 0
% Min tension reinforcement = MAX(0.0013, 0.26(f./f,)).bd 2046 \mm? 1.9.2.1.1(1
% Min tension reinforcement utilisation % 0
% Max tension reinforcement = 0.04bh 41400/ mm? 1.9.2.1.1(3
% Max tension reinforcement utilisation 9% 0
Tension reinforcement pitch = (b - 2.cover - 2¢;nk - ¢:)/(N¢-1) 147 |mm
Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 51%_ (0] ¢

(Note no allowance has been made for laps in the min pitch as not deemed to be required)
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| | | ACI318
Bearing Stress Limit (ACI318)
Bearing area, A = b.(as-r) 4,198 |cm?
‘Reduction of dimension a; due to chamfer and gap, r 35/ mm
Bearing stress, ¢ = V4/A ‘ ‘ 4.6/N/mm?
Bearing stress limit, o, = ¢0.85f.' = 0.65(0.85f_") 27.6/N/mm? r.22.8.3.2,
Bearing stress utilisation, /o, 17% _ OK
Tension Reinforcement Design (ACI318) cl.16.5
\ \ \ \
— || ‘ %
Bearing [ |2y
plate —
—Age (primary | | N v,
reinforcement) — — dAf,
_ || =y

5 [ >0.5d ‘ Shear
=d ] ! plane
h 3 | " A | ?
~—Ap, (closed |
e stirrups or | ] |
Framing bar ties) ]
to anchor || Compression strut
stirrups or ties
Tension force, Fr = Nye+My/z | | -kN cl.16.5.4.3
Restraint force, N, = MAX(0.2Vy, 0.2.(1.6).Vg) 383|kN 3.2, cl.16.2
Moment, M, = Vg4.a,+Ny..(h-d) ‘ 406 |kNm cl.16.5.3.1
Stress block, a = d-V/(d*-2M,/($0.85f.".b)), $=0.75 13|mm 2.2.4.1, T,
Lever arm, z = d-a/2 ‘ 834 mm cl.22.2
A, = Noo/(9.f,) $=0.75, f,<550N/mm? 1021 mm? cl.16.5.4.3
Ay = Vo/(0.p.f)) $=0.75, n=1.44, fys420N/mm2 4340 mm? b.4.4, cl.22
where 1 = {1.00 NWC, 0.75 LWC} | Normal weight ¥
Tension steel, A, = MAX{Fy/(¢f,),2/3.Ay+A,,0.04(f./f,).bd} $=0.75, f,<550N/| 014 [k .16.5.5.1(4
Tensile steel area provided, A; provt

Tension steel area provided utilisation = Ag / A prov,t 100% _

% Min tension reinforcement utilisation

(0]1¢
% Min tension reinforcement = 0.04(f.'/f,).bd 3866.16.5.5.1(
B o«

% Max tension reinforcement = 0.04bh

% Max tension reinforcement utilisation

Tension reinforcement pitch = (b - 2.cover - 2djink - ¢:)/(Ne-1) 147 mm

Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 51%_ (0] ¢

(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, v, = Vy4/bd (< 0.8f,%° & 5.0N/mm?) N/mm? |cl.3.4.5.8
Ultimate shear strength, MIN{0.8f.,’° & 5.0N/mm?} JIN/mm?  |cl.3.4.5.8
Ultimate shear stress utilisation 42%% 0
7.21.2.1(d) |
Design shear stress, vq4 = V4/bd N/mm?
Enhanced shear strength, 2d/a,.v. (< 0.8f.,°> & 5.0N/mm?) x 4.00 1.82|N/mm? cl.3.4.5.8

‘Distance, ay ‘ ‘ 200|mm

(Shear capacity enhancement by calculating v 4 at support and comparing against enhanced v . within
2d of the support as cl.3.4.5.8 BS8110 employed, that of c/.3.4.5.10 BS8110 not applicable ;)

Area of tensile steel reinforcement provided, A prov t 3927|mm?

pw = 100A, 5o i/bd | | 0.41|%

Ve = (0.79/1.25)(pufo/25)3(400/d) XS N mm? (3454
pw = 100A; provt/bd < 3 0.41|% cl.3.4.5.4
fou = foy < 40N/mm? 40|N/mm?

(400/d)Y* = 0.67 0.83 cl.3.4.5.4
Table 3.8 an‘ues of v, design concrete shear stress
S — - —" T— —.1 T—_ — —
C/.16. 5.4'5 \ E 3 2 1.05 1.02 0.98 0.91
.2.3(b)
21.2 (£00)% e
9.4.2 ‘ ‘ ‘ ‘
Minimum shear strength, v, = MAX (0.4, 0.4(f.,/40)%3), f.,,<40N/mm? WO N/mm?  [cl.3.4.5.3
), cl.16.5.5.1(c) | | | |
Check v4 < 0.5.2d/a,.v. (corbel) | 1.0.2d/a,.v. (nib) for no links INVALID 0.91 cl.3.5.5.3
Concrete shear capacity 2d/a,.v..(bd) 1758|kN 1.5.4, cl.3.4
Check v4 >= 0.5.2d/a,.v, for design links 0.91 VALID DO cl.3.4.5.3

A, > a,b(vg-2d/a,.v.)/(0.95f,,), f,,<460N/mm?’ i.e. Ay, > 073 [iInG cl.3.4.5.8,

(Ensure vy-2d/a,.v. 2 v,; Ensure As, = 0.5A (HL);) cl.5.2.7.2. 3

Veap = (Asyorov)/ay-(0.95f,,).d + 2d/a,.v..(bd), f,,<460N/mm? 4527 | kN cl.3.4.5.8,

Area provided by all shear links within 0.75a, (VL) or (2/3).d (HL), Asy,prov 1508 | mm? 5.9, cl.5.2

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

Design shear resistance utilisation

(Note for horizontal shear links, only those within upper (2/3).d deemed effective as per cl.5.2.7.2.3 BS8110)

Applicability of vertical shear links

Not Applicable

Applicability of horizontal shear links

Horizontal Links

% Min combined tension and shear reinforcement utilisation

252

% Max combined tension and shear reinforcement = 0.04bh

Pitch of shear links, sj, = {ay, (VL) or d (HL)} / (ngec-1) 210|mm

% Min shear reinforcement = 0.2%.b.Sjix 483|mm?

% Min shear reinforcement utilisation % 0

% Min combined tension and shear reinforcement = 0.0013bh 1346|mm? cl.3.12.5.3

(0] ¢

% Max combined tension and shear reinforcement utilisation

15% [

(0] ¢
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| | | EC2
Shear Reinforcement Design (EC2)
Ultimate shear stress, v = V4/bd (< Vrd max(e=459=0.18(1-f4/250).fy, f <50 JOIN/mm? 3(3), cl.3.]
Ultimate shear strength, Vrg maxo=45y=0.18(1-f4/250).f, f4<50N/mm? IN/mm? 3(3), cl.3.]
Ultimate shear stress utilisation 89/ 0
Design shear stress, v4 = Vy/bd [l N/mm?
Enhanced shear strength, 2d/a,.Vrd,c (< Vrd,max(o=45y=0.18(1-f/25 x 4.00 1.95[N/mm? cl.6.2.3(8)
‘Distance, ay ‘ ‘ 200|mm
(Shear capacity enhancement by calculating v 4 at support and comparing against enhanced v gq4. within
2d of the support as cl.6.2.2(6) | cl.6.2.3(8) EC2 employed, that of cl.6.2.1(8) EC2 not applicable ;)
Area of tensile steel reinforcement provided, A prov t 3927 |mm?
pw = 100A, 5o i/bd | | 0.41|%
Vede = Crac-K(pufed) > +K1.6cp 2 Vinin+Ki.0cp; Venn=0.035k*F, >, k, JIERY N/ mm?  [2(2), ¢1.3.]
Crd,c = 0.18/y. = 0.18/1.5 = 0.12 0.12 cl.6.2.2(1)
k =1+ (200/d) < 2.0 1.49 cl.6.2.2(1)
pw = 100A proy,t/bd < 2 0.41\% cl.6.2.2(1)
oep = (F=0)/b(h=a;+a;) < 0.2f3=0.20a.f/7.=0.2(1.0.f 0.00|N/mm? 2(1), cl.3.]
\ \ \ \
|| Table 8.2 Shear resistance of slabs without shear reinforcement vgg . N/mm? (Class C30/37 concrete)
—] p1 = As/bd Effective depth, d (mm)
| | < 200 225 250 300 350 400 500 600 750
0.25% 0.54 0.52 0.50 0.47 0.45 0.43 0.40 0.38 0.36
— 0.50% 0.59 0.57 0.56 0.54 0.52 0.51 0.48 0.47 0.45
0.75% 0.68 0.66 0.64 0.62 0.59 0.58 0.55 0.53 0.51
] 1.00% 0.75 0.72 0.71 0.68 0.65 0.64 0.61 0.59 0.57
1.25% 0.80 0.78 0.76 0.73 0.71 0.69 0.66 0.63 0.61
[} 1.50% 0.85 0.83 0.81 0.78 0.75 0.73 0.70 0.67 0.65
|| 2.00% 0.94 0.91 0.89 0.85 0.82 0.80 0.77 0.74 0.71
k 2.000 1.943 1.894 1.816 1.756 1.707 1.632 1.577 1.516
[—] Table 8.3 Concrete strength modification factor
fek (N/‘mmz) 25 30 35 40 45 50
[} Modification factor 0.94 1.00 1.05 1.10 1.14 1.19
[Minimum shear strength, v, = 0.08/y..f*>, 7.=1.15, fu, <50N/mm? AN/ mm?  |2(5), cl.3.]
Check v4 < 2d/a,.Vgq, for no links INVALID 1.95 |1(3) | cl.6.
{.5.8 Concrete shear capacity 2d/a,.Vrg,c.(bd) 1883|kN 2(1), cl.6.]
Check v4 >= 2d/a,.Vgq, for design links 1.95 VALID VIC/.6.2.1(5)
cl.3.4.5.1 |A,, > bd.vy4/(0.87f,,)/(2d/a,) (VL), fy\,5600N/mm2 i.e. Ay, > ‘¥ mm? cl.6.2.3(8)

(Ensure A,, > a,b.v,./(0.87f,,); Ensure A,, > 0.5V 4/(0.87f,,) (VL) ordh 4,320, oA 1. B83), cl.B.3.2,

cl.3.4.5.1 \Vp = 2d/ay.(Asy prov)-(0.87f,,) (VL) < VRd max.er f\,\,SGOON/mm2 4834 | kN cl.6.2.3(8)
Comp. strut angle, 6 = 22° < O.55in’l{vd/de,maX(e:‘;So)} < 45° 22.0|° cl.6.2.3(2)
Area provided by all shear links within 0.75a, (VL) or d (HL), Ag prov 2262 mm? cl.6.2.3(8)

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

Design shear resistance utilisation

Applicability of vertical shear links

Not Applicable

Applicability of horizontal shear links

Horizontal Links

Pitch of shear links, sj, = {ay, (VL) or d (HL)} / (ngec-1) 210/mm

% Min shear reinforcement = 0.2%.b.Sjix 483|mm?

% Min shear reinforcement utilisation % O

% Min combined tension and shear reinforcement = MAX(0.0013, 0.26(fm/fy. 2046 | mm? 1.9.2.1.1(1

% Min combined tension and shear reinforcement utilisation

(0] ¢

332 I

% Max combined tension and shear reinforcement = 0.04bh

% Max combined tension and shear reinforcement utilisation

15% [

(0] ¢
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Shear Reinforcement Design (ACI318)
Ultimate shear stress, vy = Vo/bd (< $(0.66+0.170)\f, f.'<70N/mm?) LAN/mm? cl.22.5.5.1
Ultimate shear strength, $(0.66+0.170\)Vf., f.'<S70N/mm? ‘WONN/mm? [c.22.5.5.1
Ultimate shear stress utilisation 45%0 0
Design shear stress, v4 = Vy/bd YN/ mm?
Shear strength, v, ‘ 0.90|N/mm? p.5.1, cl.22
‘Distance, ay 200|mm
(Shear capacity enhancement by calculating v 4 at support and comparing against enhanced v . within
d of the support not applicable, that of cl.9.4.3.2 ACI318 not applicable ;)
Area of tensile steel reinforcement provided, A prov t 3927 |mm?
pw = 100A, proy.+/bd | 0.41|%
2(2) Ve = ¢V/bd Note f.'s 70N/mm? | Detailed 4 N/mm?
‘ |
V.=017h/b,d [Simplified] ¢V, = 871/kN 5.5.1, cl.22
|
.2(2) where A = {1.00 NWC, 0.75 LWC} Normal weight W%
| Table 22.5.5.1—Detailed method for calculating V. .
| | ” tailed MIN(a-c)] ¢V . = 870 kN b.5.1, cl.22
| | - — Note f.'s 70N/mm?
| (om P17, Vﬁd}”’ @ [Detailed (a)] ¢V. = 870|kN b.5.1, ¢l.22
| || Leastofca), ), ! Note f.'s 70N/mm?
| | and (c): (0160f7 +17p, )b, d (b) [Detailed (b)] ¢V . = 870 kN b.5.1, cl.22
| ] 0_29;»\/?17“01 (C) NOte fC ,S 70N/mm 2
|1 1M, occurs simultaneously with ¥, at the section considered. [Detalled (C)] ¢VC = 1487 kN p. 5'1’ cl.22
\ \ \ Note f.'s 70N/mm?
where A = {1.00 NWC, 0.75 LWC} Normal weight %
Strength reduction factor for shear, § = 0.75 0.75 cl.21.2
Minimum shear strength, v, = MAX (0.35, 0.062\f."), f.'<70N/mm? 0.44 [Winlnk .3.3, cl.22.
Check v4 < 0.5.v. (corbel) | 1.0.v. (nib) for no links INVALID 0.45 }.3.1|cl.7.
P.2(6) Concrete shear capacity v..(bd) 870|kN cl.22.5.5.1
Check v4 >= 0.5.v. for design links 0.45 VALID 4.4(Q cl.9.6.3.1
cl.3.2.2(3|A,, > a,b(vq4-vo)/(¢f,y) (VL), fy\,s420N/mm2 i.e. Ay, > 447 [k .22.5.10.5.
cl.B.3.3 PLj(Ensure A,, > a, b.v./f,,; Ensure As, = 0.5(As-A,) (HL);) cl.16.5.5.2
cl.3.2.2(3)Veap = ¢.(Asv,prov)/ay-fy.d + ve.(bd) (VL) < $(0.66+0.172)f.".(bd) ( 4255|kN 10.5.3, cl.
Area provided by all shear links within 1.00a, (VL) or (2/3).d (HL), Asy,prov 1508 | mm? cl.16.5.6.6

(Note for horizontal shear links, only those within upper (2/3).d deemed effective as per cl.16.5.6.6 ACI318)

Design shear resistance utilisation

Applicability of vertical shear links

Not Applicable

Applicability of horizontal shear links

Horizontal Links

% Min combined tension and shear reinforcement utilisation

710 I

% Max combined tension and shear reinforcement = 0.04bh

% Max combined tension and shear reinforcement utilisation

15% [

Pitch of shear links, sj, = {ay, (VL) or d (HL)} / (ngec-1) 210/mm

% Min shear reinforcement = 0.2%.b.Sjix 483|mm?

% Min shear reinforcement utilisation % O

% Min combined tension and shear reinforcement = 0.04(f.'/f,).bd 3866 mm? .16.5.5.1(d

(0] ¢
N/A
(0] ¢
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Standard Corbel Reinforcement Details

Ll

Lo

Twa column linke should ba
ploced clgse to carbel top.

CORBELS MCB1
Without welds.

Thie detail is suitable when using
16mm dia. bhars or smoller far the
main tensile reinforcement.

Merminal cover:
Specified by desighar.

Distance between edge of bearing
and insde &f Bar te be o mnimum
af the bor diamater or G.75 4
cover, whichever is greater.

AN

Y
It

|-t

Tengian lap

gl Ll T [ o]

Main tensile

» reinforcement.

Ty

Large rodius af
bend is reguired,

Ty

reinfoercemant, Total
grea of this should

/\ Secondary harizental

1 not be less than 050

D [OT

Lo ]

RN

Compreasien ancharags \"/

of arag of mmain
tenaile reirforcement.

1000mmt metre width of cerbel

Compression bors. Total orea of
this should not be less than

rOuter comprassion bars anglad to
paza imaide linka.

s —

N
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| | Twa ecolumn links =hould be
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] bend required. )

B W A

CORBELS MCBZ2
With welds.

Thiz detail is sutoble when waing
20mm dig. bars or greater for the
rmain taneila rairforcamant.

Naminal covar—
Specified by designer.

Distance between edge of bearing
and putside of plote or bor should
nat be less than the wertical
covar to the plote or bar,
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“—Hain tensile baors

walded to a croes

i

>
bor, or plote,
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comprEesicn bors.
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H

Harizontal linke, Tetal
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| Tension lap
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90.2.7  Arrancement of Reinforcement

The arrangement of reinforcement is very closely related to the design of corbels, half joints

and nibs, and the designer must ensure that the detail design is clearly specified. He should
refer to the QAP Design Guidance Notes, Concrete Construction: 4, May 1976, Other

references are given in section 2.3,

In general simall bar diameters, i.e. not larger than l&mm, should be used when detailing

such elements. If larger diameter bars are used, it is likely that welding will be required.

Howewer, the designer should be aware that welding on site is not encouraged and if
specified, often causes the contractor to suggest alternatives.

9.2.7.1 Corbels (B5 8110, C1 5.2.7; EC2, Cl 5.4.4)

The use of small bar diameters, horizontal 'U" bars or links with easy bends is preferred, as

shown in Model Detail MCB 1. However, where the loading is high and the geometry

restrictive, large bar diameters may be necessary, in which case welding them to a cross bar
or plate may be the only solution. The size of this may be governed by the strength of weld.

This is shown in Model Detail MOB2.

It is essential that the main tensile reinforcement is extended to as close to the outer face of

the corbel as possible, and that it extends beyeond the load bearing area by a minimum of the
distance shown on the Model Details.

Where large horizontal forees are required to be transmitted into the corbel, a welded joint

may be the only suitable solution. (See Park, R.. and Paulay, T. Reinforced concrete

structures. )

9.2.7.2 Half Joints in Beams

The use of inclined bars in half joints provides better control of cracking than other

arrangements of reinforcement {See Clark LA, and Thorogood P Serviceability behaviour

of reinforced concrete half joints). Howewer such bars are often difficult to fix correctly and
can cause congestion of reinforcement. Great care is needed to ensure the use of practical

details with inclined links or bent hars. especially when large bar diameters are required and

awelded solution is adopted.

9.2.7.3 Continuous Nibs (BS B0, Cl 5.2.8)

The arrangement of reinforcement for continuous nibs may control the depth of nib.

Vertical 'U" bars or links should be used wherever possible, as shown in Model Detail MN 1.

Howewver, where a shallow nib is required, e.g. for supporting brickwork, horizontal 'U" bars
should be used, as shown in Model Detail MN2. The vertical leg of the links in the

supporting beam must be designed to carry the loads from the nibs. The designer should

note that it is necessary to reduce the value of d as the concrete in the nib below the vertical

link does not contribute to the resistance. See Structures Note 1992NST 9, concerning Strut

and Tie models.

Tie The position at which

this force is applied may
" \ b critical to the design

N

@)

kY
Compression strul

In situations where horizontal movement may occur between the nib and the supported

member, the outer edge of the nib should be given a 20mm chamfer.
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| baors ore used.

Tensian anchorage length i 'U"—

NIBS

This detail is suitable
for half joints in slabs.

MN 1

Minimum neminal overlap of

reinforcement in nib and

rainfarcamant in supportad
member to be G0,

Meminal cover—
Specified by designer.

Links to be apecified by

desigrer to take lead an nib.

Clozed links or “U' bors may be
waed,

Mot lazs than bar diamater ar Q75
¥ naminal cover, whichever i=

greuter.1
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NIBS

MN2

Shallow nibs not suitable
for supporting brickwork.

Norminal cover:—
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Tension onchoroge length

Lirks to be apecified by
designer ta toke load on nib.

Horizontol 'U" bars. Diometar
to be not more thon 16.

A

| | lengitudinol bars,

Wired to at leost twg main

—Depth aof nib to be
not leas than 140.

See aglzp design notes
8.2.7.53 for strut & tie model

Lacer bar to be some diameter az
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Y
'U° hars.
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C— 34 - J
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—Pitch of 'U" bors to
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