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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 200000 N/mm
2

Ultimate strain of concrete, ecc 0.0035

Dimensions

Corbel or nib (affects criteria for no shear links at low shear stresses)

Width, b 1150 mm

Dimension, a1 (>= 0.5h cl.5.2.7.1(b) BS8110 | >= 0.5d cl.16.5.2.2 ACI318) 400 mm NOT OK

Dimension, a2 500 mm

Dimension, a3 400 mm

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

Stiff bearing or flexible bearing ?

Distance of centreline of applied load from face of column, av 200 mm

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

Overall depth, h = a1 + a2 900 mm

Effective depth to tensile steel, d = a1 + a2 - cover - flink - ft/2 841 mm

Shear span to depth ratio, av/h 0.22 OK

Shear span to depth ratio, av/d 0.24 OK

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

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

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

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

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

Limit for horizontal links(HL), (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 8

Tension steel area provided, As,prov,t = nt.p.ft
2
/4 3927 mm

2

Shear link diameter, flink 12 mm

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

Number of cross sections of links within av (VL) or d (HL), nsec 5

Area provided by all links within av (VL) or d (HL), Asv,prov = p.flink
2
/4.nleg.nsec 2262 mm

2

Not Applicable

Horizontal Links

Not Applicable

Horizontal Links

Not Applicable

Horizontal Links
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Loading

ULS applied load, Vd 2039 1935 1914 kN

Applied load, VG=DL+SDL 623 kN

Applied load, VQ=LL 729 kN

DL+SDL [G] and LL [Q] factors for ULS, kG and kQ k G k Q

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

Item UT Remark

Bearing stress utilisation 20% 41% 17% 41% OK

Tension reinforcement utilisation 55% 68% 100% 100% OK

Ultimate shear stress utilisation 42% 28% 45% 45% OK

Design shear resistance utilisation 71% 59% 96% 96% OK

Min tension steel reinforcement pitch utilisation 51% 51% 51% 51% OK

% Min tension reinforcement utilisation 34% 52% 98% 98% OK

% Max tension reinforcement utilisation 9% 9% 9% 9% OK

% Min shear reinforcement utilisation 32% 21% 32% 32% OK

% Min combined tension and shear reinforcement utilisation25% 33% 71% 71% OK

% Max combined tension and shear reinforcement utilisation15% 15% 15% 15% OK

Total utilisation 100% OK

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) 4,198 cm
2

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

Bearing stress, s = Vd/A 4.9 N/mm
2

Bearing stress limit, slim = 0.4fcu 24.0 N/mm
2 cl.5.2.3.4

Bearing stress utilisation, s/slim 20% OK

cl.2.4.3.1.1

Tension Reinforcement Design (BS8110) Mosley

Tension force, Ft = Vd.av/z (>= 0.5Vd) 1019 kN cl.5.2.7.2.1

Parameter, k = Vd/(0.9fcu.b.av) 0.16

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

2
))/(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 cc /( e cc +0.95f y /E s ), 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 steel, As = Ft/fst 2146 mm
2

Tension steel area provided, As,prov,t 3927 mm
2

Tension steel area provided utilisation = As / As,prov,t 55% OK

% Min tension reinforcement = 0.0013bh 1346 mm
2 cl.3.12.5.3

% Min tension reinforcement utilisation 34% OK

% Max tension reinforcement = 0.04bh 41400 mm
2 cl.3.12.6.1

% Max tension reinforcement utilisation 9% OK

Tension reinforcement pitch = (b - 2.cover - 2flink - ft)/(nt-1) 147 mm

Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 51% 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) 4,198 cm
2

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

Bearing stress, s = Vd/A 4.6 N/mm
2

Bearing stress limit, slim = 0.4fcd = 0.4acc.fck/gc 11.3 N/mm
2 cl.10.9.5.2(2)

Bearing stress utilisation, s/slim 41% OK

Tension Reinforcement Design (EC2) Mosley

cl.5.2.7.2.1

Tension force, Ft = Vd.(cotq+0.2) 1169 kN

Bearing thickness 5 mm

cl.3.12.6.1 Distance, aH = bearing thickness + cover + flink + ft/2 65 mm

Distance, a' = av+0.2aH 213 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

k = a'/d 0.25

D = Vd/[fcd.bd] 0.15

Angle comp. strut, q=0.5[p-sin
-1

((D+k)/√(1+k
2
))-tan

-1
(k)] 71.5 °

Angle of comp. strut limits, q 68.0 °

Check -0.112 OK

Tension steel, As = Ft/(0.87fy) 2686 mm
2

Tension force, Ft = M/z+0.2Vd 903 kN

Moment, M = Vd.a' 412 kNm

Stress coeff., K = M/bd
2
fck ≤ 0.167 [fck≤50N/mm

2
] 0.010 OK

Lever arm, z = d.[0.5+(0.25-K/1.134)
0.5

] ≤ 0.95d 798 mm

Tension steel, As = Ft/(0.87fy) 2075 mm
2

Tension steel area provided, As,prov,t 3927 mm
2

Tension steel area provided utilisation = As / As,prov,t 68% OK

% Min tension reinforcement = MAX(0.0013, 0.26(fctm/fy)).bd 2046 mm
2 cl.9.2.1.1(1)

% Min tension reinforcement utilisation 52% OK

% Max tension reinforcement = 0.04bh 41400 mm
2 cl.9.2.1.1(3)

% Max tension reinforcement utilisation 9% OK

Tension reinforcement pitch = (b - 2.cover - 2flink - ft)/(nt-1) 147 mm

Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 51% OK

(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.(a3-r) 4,198 cm
2

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

Bearing stress, s = Vd/A 4.6 N/mm
2

Bearing stress limit, slim = f0.85fc' = 0.65(0.85fc') 27.6 N/mm
2cl.22.8.3.1, cl.22.8.3.2, T.21.2.1(d)

Bearing stress utilisation, s/slim 17% OK

Tension Reinforcement Design (ACI318) cl.16.5

Tension force, Ft = Nuc+Mu/z 869 kNcl.16.5.4.1, cl.16.5.4.3, cl.16.5.4.5

Restraint force, Nuc = MAX(0.2Vd, 0.2.(1.6).VG) 383 kN cl.16.5.3.2, cl.16.2.2.3(b)

Moment, Mu = Vd.av+Nuc.(h-d) 406 kNm cl.16.5.3.1

Stress block, a = d-√(d
2
-2Mu/(f0.85fc'.b)), f=0.75 13 mm cl.22.2.2.4.1, T.21.2

Lever arm, z = d-a/2 834 mm cl.22.2

An = Nuc/(f.fy) f=0.75, fy≤550N/mm
2 1021 mm

2 cl.16.5.4.3

Avf = Vd/(f.m.fy) f=0.75, m=1.4l, fy≤420N/mm
2 4340 mm

2cl.16.5.4.4, cl.22.9.4.2

where l = {1.00 NWC, 0.75 LWC}

Tension steel, As = MAX{Ft/(ffy),2/3.Avf+An,0.04(fc'/fy).bd} f=0.75, fy≤550N/mm
2 3914 mm

2cl.16.5.5.1(a), cl.16.5.5.1(b), cl.16.5.5.1(c)

Tensile steel area provided, As,prov,t 3927 mm
2

Tension steel area provided utilisation = As / As,prov,t 100% OK

% Min tension reinforcement = 0.04(fc'/fy).bd 3866 mm
2 cl.16.5.5.1(c)

% Min tension reinforcement utilisation 98% OK

% Max tension reinforcement = 0.04bh 41400 mm
2 N/A

% Max tension reinforcement utilisation 9% OK

Tension reinforcement pitch = (b - 2.cover - 2flink - ft)/(nt-1) 147 mm

Min tension steel reinforcement pitch utilisation (>75mm, >100mm if T40) 51% OK

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

cl.9.2.1.1(1)

cl.9.2.1.1(3)
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BS8110

Shear Reinforcement Design (BS8110)

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

 & 5.0N/mm
2
) 2.11 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 42% OK

cl.22.8.3.1, cl.22.8.3.2, T.21.2.1(d)

Design shear stress, vd = Vd/bd 2.11 N/mm
2

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

 & 5.0N/mm
2
) x 4.00 1.82 N/mm

2 cl.3.4.5.8

Distance, av 200 mm

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

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

Area of tensile steel reinforcement provided, As,prov,t 3927 mm
2

rw = 100As,prov,t/bd 0.41 %

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

(400/d)
1/4 0.45 N/mm

2 cl.3.4.5.4

rw = 100As,prov,t/bd ≤ 3 0.41 % 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

cl.16.5.4.1, cl.16.5.4.3, cl.16.5.4.5

cl.16.5.3.2, cl.16.2.2.3(b)

cl.16.5.3.1

cl.22.2.2.4.1, T.21.2

cl.16.5.4.3

cl.16.5.4.4, cl.22.9.4.2

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

cl.16.5.5.1(a), cl.16.5.5.1(b), cl.16.5.5.1(c)

Check vd < 0.5.2d/av.vc (corbel) | 1.0.2d/av.vc (nib) for no links INVALID 0.91cl.3.4.5.3 | cl.3.5.5.3, cl.5.2.8.4

Concrete shear capacity 2d/av.vc.(bd) 1758 kN cl.3.4.5.4, cl.3.4.5.8

Check vd >= 0.5.2d/av.vc for design links 0.91 VALID 5.00 cl.3.4.5.3

Asv > avb(vd-2d/av.vc)/(0.95fyv), fyv≤460N/mm
2
 i.e. Asv > 1073 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  (HL);) cl.5.2.7.2.3

Vcap = (Asv,prov)/av.(0.95fyv).d + 2d/av.vc.(bd), fyv≤460N/mm
2 4527 kNcl.3.4.5.3, cl.3.4.5.8, cl.3.4.5.1

Area provided by all shear links within 0.75av (VL) or (2/3).d (HL), Asv,prov 1508 mm
2 cl.3.4.5.9, cl.5.2.7.2.3

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

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

Design shear resistance utilisation 71% OK

Applicability of vertical shear links

Applicability of horizontal shear links

Pitch of shear links, slink = {av (VL) or d (HL)} / (nsec-1) 210 mm

% Min shear reinforcement = 0.2%.b.slink 483 mm
2

% Min shear reinforcement utilisation 32% OK

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

% Min combined tension and shear reinforcement utilisation 25% OK

% Max combined tension and shear reinforcement = 0.04bh 41400 mm
2 cl.3.12.6.1

% Max combined tension and shear reinforcement utilisation 15% OK
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EC2

Shear Reinforcement Design (EC2)

Ultimate shear stress, vult = Vd/bd (< vRd,max(q=45)=0.18(1-fck/250).fck, fck≤50N/mm
2
)2.00 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 28% OK

Design shear stress, vd = Vd/bd 2.00 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 1.95 N/mm

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

Distance, av 200 mm

(Shear capacity enhancement by calculating v d  at support and comparing against enhanced v Rd,c  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, As,prov,t 3927 mm
2

rw = 100As,prov,t/bd 0.41 %

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
20.49 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 1.49 cl.6.2.2(1)

rw = 100As,prov,t/bd ≤ 2 0.41 % 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 1.95cl.6.2.1(3) | cl.6.2.1(4)

cl.3.4.5.4, cl.3.4.5.8 Concrete shear capacity 2d/av.vRd,c.(bd) 1883 kN cl.6.2.2(1), cl.6.2.2(6)

Check vd >= 2d/av.vRd,c for design links 1.95 VALID 7.20 cl.6.2.1(5)

cl.3.4.5.3, cl.3.4.5.8, cl.3.4.5.1 Asv > bd.vd/(0.87fyv)/(2d/av) (VL), fyv≤600N/mm
2
 i.e. Asv > 1343 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  > 0.5V d /(0.87f yv ) (VL) or A sv  ≥ 0.5A s  (HL);)cl.J.3(2), cl.J.3(3), 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).(0.87fyv) (VL) ≤ VRd,max,q, fyv≤600N/mm
2 4834 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 (VL) or d (HL), Asv,prov 2262 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 59% OK

Applicability of vertical shear links

Applicability of horizontal shear links

Pitch of shear links, slink = {av (VL) or d (HL)} / (nsec-1) 210 mm

% Min shear reinforcement = 0.2%.b.slink 483 mm
2

% Min shear reinforcement utilisation 21% OK

% Min combined tension and shear reinforcement = MAX(0.0013, 0.26(fctm/fy)).bd 2046 mm
2 cl.9.2.1.1(1)

% Min combined tension and shear reinforcement utilisation 33% OK

% Max combined tension and shear reinforcement = 0.04bh 41400 mm
2 cl.9.2.1.1(3)

% Max combined tension and shear reinforcement utilisation 15% OK

Not Applicable

Horizontal Links
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ACI318

Shear Reinforcement Design (ACI318)

Ultimate shear stress, vult = Vd/bd (< f(0.66+0.17l)fc', fc'≤70N/mm
2
) 1.98 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 45% OK

Design shear stress, vd = Vd/bd 1.98 N/mm
2

Shear strength, vc 0.90 N/mm
2cl.22.5.5.1, cl.22.5.3.1

Distance, av 200 mm

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

d of the support not applicable , that of cl.9.4.3.2 ACI318 not applicable ;)

Area of tensile steel reinforcement provided, As,prov,t 3927 mm
2

rw = 100As,prov,t/bd 0.41 %

cl.6.2.2(1), cl.3.1.2(2) vc = fVc/bd Note f c ' ≤ 70N/mm
2 0.90 N/mm

2

cl.6.2.2(1)

cl.6.2.2(1) [Simplified] fV c  = 871 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  = 870 kN cl.22.5.5.1, cl.22.5.3.1

Note f c ' ≤ 70N/mm
2

[Detailed (a)] fV c  = 870 kN cl.22.5.5.1, cl.22.5.3.1

Note f c ' ≤ 70N/mm
2

[Detailed (b)] fV c  = 870 kN cl.22.5.5.1, cl.22.5.3.1

Note f c ' ≤ 70N/mm
2

[Detailed (c)] fV c  = 1487 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.9.6.3.3, cl.22.5.3.1

Check vd < 0.5.vc (corbel) | 1.0.vc (nib) for no links INVALID 0.45cl.9.6.3.1 | cl.7.6.3.1

cl.6.2.2(1), cl.6.2.2(6) Concrete shear capacity vc.(bd) 870 kN cl.22.5.5.1

Check vd >= 0.5.vc for design links 0.45 VALID 4.40 cl.9.6.3.1

cl.6.2.3(3), cl.6.2.3(8), cl.3.2.2(3)Asv > avb(vd-vc)/(ffyv) (VL), fyv≤420N/mm
2
 i.e. Asv > 1447 mm

2cl.16.5.5.2 (HL), cl.22.5.10.5.3 (VL), cl.22.5.3.3

cl.J.3(2), cl.J.3(3), cl.B.3.2, cl.B.3.3 PD6687(Ensure A sv  > a v b.v r /f yv ; Ensure A sv  ≥ 0.5(A s -A n ) (HL);) cl.16.5.5.2

cl.6.2.3(3), cl.6.2.3(8), cl.3.2.2(3)Vcap = f.(Asv,prov)/av.fyv.d + vc.(bd) (VL) ≤ f(0.66+0.17l)fc'.(bd) (HL), fyv≤420N/mm
2
, fc'≤70N/mm

24255 kNcl.22.5.10.1, cl.22.5.10.5.3, cl.22.5.3.3, cl.22.5.1.2

cl.6.2.3(2)

Area provided by all shear links within 1.00av (VL) or (2/3).d (HL), Asv,prov 1508 mm
2 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 96% OK

Applicability of vertical shear links

Applicability of horizontal shear links

Pitch of shear links, slink = {av (VL) or d (HL)} / (nsec-1) 210 mm

% Min shear reinforcement = 0.2%.b.slink 483 mm
2

% Min shear reinforcement utilisation 32% OK

% Min combined tension and shear reinforcement = 0.04(fc'/fy).bd 3866 mm
2 cl.16.5.5.1(c)

% Min combined tension and shear reinforcement utilisation 71% OK

% Max combined tension and shear reinforcement = 0.04bh 41400 mm
2 N/A

% Max combined tension and shear reinforcement utilisation 15% OK

Not Applicable

Horizontal Links
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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.22.5.5.1, cl.22.5.3.1

cl.9.6.3.3, cl.22.5.3.1

cl.9.6.3.1 | cl.7.6.3.1

cl.22.5.5.1

cl.16.5.5.2 (HL), cl.22.5.10.5.3 (VL), cl.22.5.3.3

cl.16.5.5.2

cl.22.5.10.1, cl.22.5.10.5.3, cl.22.5.3.3, cl.22.5.1.2

cl.16.5.6.6

cl.16.5.5.1(c)
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