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Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free
Support C Vertically restrained
Rotationally free
Support D Vertically restrained
Rotationally free
Support E Vertically restrained
Rotationally free
Support F Vertically restrained
Rotationally free
Applied loading
Dead self weight of beam x 1
Dead full UDL 175 kN/m
Imposed full UDL 15 kN/m
Load combinations
Load combination 1 Support A Dead x 1.40




Maximum moment support B

Maximum moment span 2 at 955 mm
Maximum moment support C

Maximum moment span 3 at 1000 mm
Maximum moment support D

Maximum moment span 4 at 1045 mm
Maximum moment support E

Maximum moment span 5 at 759 mm
Maximum moment support F

Maximum shear support A

Maximum shear support A span 1 at 292 mm
Maximum shear support B

Maximum shear support B span 1 at 708 mm
Maximum shear support B span 2 at 292 mm
Maximum shear support C

Maximum shear support C span 2 at 1708 mm
Maximum shear support C span 3 at 292 mm
Maximum shear support D

Maximum shear support D span 3 at 1708 mm
Maximum shear support D span 4 at 292 mm
Maximum shear support E

Maximum shear support E span 4 at 1708 mm

Mg_max = -76 KNm
Ms2_max = 58 kNm
Mc_max = =102 KNm
Ms3_max = 44 kKNm
Mb_max = =102 KNm
Ms4_max = 58 kNm
Me_max = -76 KNm
Mss_max = 9 KNm
MF_max = 0 KNm
Va_max = 71 kN

VA s1_max = =15 kN
Ve_max = 279 kN
VB_s1_max = =137 kN
VB _s2_max = 194 kN
Vc_max = -306 kN
Vc_s2_max = =220 kN
Vc_s3 max = 207 kN
Vo_max = 306 kN
Vb_s3_max = =207 kN
Vb_s4 max = 220 kN
VE_max = -279 kN
VE_s4_max = =194 kN
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Imposed x 1.60
Span 1 Dead x 1.40
Imposed x 1.60
Support B Dead x 1.40
Imposed x 1.60
Span 2 Dead x 1.40
Imposed x 1.60
Support C Dead x 1.40
Imposed x 1.60
Span 3 Dead x 1.40
Imposed x 1.60
Support D Dead x 1.40
Imposed x 1.60
Span 4 Dead x 1.40
Imposed x 1.60
Support E Dead x 1.40
Imposed x 1.60
Span 5 Dead x 1.40
Imposed x 1.60
Support F Dead x 1.40
Imposed x 1.60
Analysis results
Maximum moment support A Ma_max = 0 kNm Ma_red = 0 KNm
Maximum moment span 1 at 241 mm Ms1_max = 9 KNm Ms1_red = 9 KNm

Ms_red = =76 KNm
Ms2_red = 58 kNm
Mc_red = 102 KNm
Ms3_red = 44 kNm
Mb_red = =102 KNm
Ms4_red = 58 kNm
Me_red = =76 KNm

Mss_red = 9 kNm
MF_red = 0 kNm
VA_red =71 kN

Va s1 red = =15 kKN
VB_red = 279 kN
Ve_s1_red = =137 kN
VB_s2 red = 194 kN
Vc_red = =306 kN
Vc_s2_red = =220 kN
Ve s3 red = 207 KN
Vb_red = 306 kN
Vb_s3 red = =207 kN
Vb _s4 red = 220 KN
VE_red = =279 kN
VE_sa_red = =194 kN
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Maximum shear support E span 5 at 292 mm
Maximum shear support F

Maximum shear support F span 5 at 708 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
Maximum reaction at support D

Unfactored dead load reaction at support D
Unfactored imposed load reaction at support D
Maximum reaction at support E

Unfactored dead load reaction at support E
Unfactored imposed load reaction at support E
Maximum reaction at support F

Unfactored dead load reaction at support F
Unfactored imposed load reaction at support F

Rectangular section details
Section width
Section depth

VE_s5_max = 137 kN
Ve_max = =71 kN
VF_s5 max = 15 kN
Ra=71kN
RA_pead = 46 kN
RA_imposed = 4 kN
Re = 502 kN
RB_pead = 329 kN
RB_imposed = 26 kN
Rc =598 kN

Rc pead = 392 kN
Rc_imposed = 31 kN
Ro = 598 kN
Rb_pead = 392 kN
Rb_imposed = 31 kN
Re = 502 kN
RE_pead = 329 kN
RE_imposed = 26 kN
Rr =71 kN

RF pead = 46 kN
RF imposed = 4 kN

b =2000 mm
h =350 mm

VE_sS_red =137 kN
VF_red =71 kN
VF_sS_red =15kN

-
L
)

v

«

2000

Concrete details

Concrete strength class

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

Reinforcement details
Characteristic yield strength of reinforcement

C28/35
feu = 35 N/mm?2

Ec = 20kN/mm?2 + 200 x feu = 27000 N/mm?

hagg =20 mm

fy = 500 N/mm?2

Characteristic yield strength of shear reinforcement fyv = 500 N/mm?

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

Cnom_t = 40 mm
Cnom_ b = 40 mm
Cnom_s = 40 mm
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Support A

_T_ T T T T T T T T T 2 T 13 & 164 bars

= 7 u 104 shear legs at 130 cic
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_L e o n_n An n - 13 x 164 bars

2000 |

Rectangular section in shear
Design shear force span 1 at 292 mm
Design shear stress

Design concrete shear stress
(min(fcu, 40) / 25)13 [ 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(VAstmax, VAfslfred)) =15 kN
v=V/(bxd)=0.026 N/mm?
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]¥3) x max(L, (400 /d)¥4) x

Ve = 0.585 N/mm?

Vmax = Min(0.8 N/mm?2 x (feu/1 N/mm?2)25, 5 N/mm?) = 4.733 N/mm?2
PASS - Design shear stress is less than maximum allowable

v < 0.5vc

Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?

Asvreq = Vs x b / (0.87 x fyv) = 1839 mm?2/m

7 x 10¢ legs at 150 c/c

Asv,prov = 3665 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required

Svlmax = 0.75 xd =219 mm

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

Mid span 1

- r T 13 x 164 bars
10 % 104 shear legs at 150 ¢
13 x 164 bars

}.._Jm:a_..{

2000
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¥

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(Msi_red) = 9 KNm
d=h - Cnom_b - ¢v - Poot / 2 = 292 mm
Bb =min(1 - mrs1, 1) = 1.000
K=M/ (b x d? x fcu) = 0.001
K'=0.156
K'> K - No compression reinforcement is required
z=min(d x (0.5 + (0.25 - K/ 0.9)%%), 0.95 x d) = 277 mm
x=(d-2z)/0.45=32mm
Asreq =M/ (0.87 x fy x z) = 70 mm?
13 x 16¢ bars
Asprov = 2614 mm?
Asmin = 0.0013 x b x h =910 mm?2
Asmax = 0.04 x b x h = 28000 mm?2

PASS - Area of reinforcement provided is greater than area of reinforcement required
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Rectangular section in shear
Shear reinforcement provided 10 x 10¢ legs at 150 c/c
Area of shear reinforcement provided Asv,prov = 5236 mm?2/m
Minimum area of shear reinforcement (Table 3.7)  Asv,min = 0.4N/mm?2 x b / (0.87 x fyv) = 1839 mm2/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5) Svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design concrete shear stress Ve = 0.79N/mm?2 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400mm
[d)¥4) x (min(fcu, 40N/mm?) / 25N/mm?)%3 [ ym = 0.585 N/mm?2
Design shear resistance provided Vs,prov = Asv,prov x 0.87 x fyv / b = 1.139 N/mm?2
Design shear stress provided Vprov = Vsprov + Ve = 1.724 N/mm?2
Design shear resistance Vprov = Vprov x (b x d) = 1006.8 kN

Shear links provided valid between 0 mm and 1000 mm with tension reinforcement of 2614 mm 2

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension S =(b -2 x (Cnom_s + ¢v + Poot/2)) /(Nbot - 1) - dpbot = 141 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 fs = (2 x fy x Asyreq) / (3 X As,prov x Bb) = 9.0 N/mm?
Maximum distance between bars in tension Smax = mMin(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_depthbasic = 26.0
Design service stress in tension reinforcement fs = (2 x fy x Asyreq)/ (3 x As,prov x Bb) = 9.0 N/mm?
Modification for tension reinforcement
fiens = min(2.0, 0.55 + (477N/mm?2 - fs) / (120 x (0.9N/mm?2 + (M / (b x d?))))) = 2.000
Modification for compression reinforcement
feomp = Min(1.5, 1 + (100 x Asz,prov / (b x d)) / (3 + (100 x Aszprov / (b x d)))) = 1.130

Modification for span length fiong = 1.000
Allowable span to depth ratio span_to_depthaiow = span_to_depthbasic x fiens x feomp = 58.8
Actual span to depth ratio span_to_depthacwa = Ls1/d = 3.4

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

Support B

T T T T T T T T T 2 T 13 & 164 bars
¢ % 104 shear legs at 150 cfc

13 % 16 bars
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Design moment resistance of rectangular section (cl. 3.4.4)

Design bending moment M = abs(Ms_red) = 76 KNm

Depth to tension reinforcement d=nh-cnom_t- ¢v- dop /2 =292 mm
Redistribution ratio Bb=min(1 - mr, 1) = 1.000
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K=M/(bxd?x feu) = 0.013

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

Lever arm z =min(d x (0.5 + (0.25 - K/ 0.9)9%), 0.95 x d) = 277 mm
Depth of neutral axis x=(d-2z)/0.45 =32 mm
Area of tension reinforcement required Asreq = M/ (0.87 x fy x z) = 628 mm?2
Tension reinforcement provided 13 x 16¢ bars
Area of tension reinforcement provided As,prov = 2614 mm?
Minimum area of reinforcement Asmin = 0.0013 x b x h =910 mm?2
Maximum area of reinforcement Asmax = 0.04 x b x h = 28000 mm?2

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

Rectangular section in shear

Design shear force span 1 at 708 mm V = abs(min(Ve_si_max, VB_si_red)) = 137 kN
Design shear stress v=V/ (b xd)=0.234 N/mm?
Design concrete shear stress Ve = 0.79 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400 /d)¥/4) x

(min(feu, 40) / 25)13 [ ym
Ve = 0.585 N/mm?2

Allowable design shear stress Vmax = Min(0.8 N/mm?2 x (feu/1 N/mm?2)25, 5 N/mm?) = 4,733 N/mm?2
PASS - Design shear stress is less than maximum allowable
Value of v from Table 3.7 v < 0.5vc
Design shear resistance required Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?
Area of shear reinforcement required Asvreq = Vs x b / (0.87 x fy) = 1839 mm?2/m
Shear reinforcement provided 7 x 10¢ legs at 150 c/c
Area of shear reinforcement provided Asv,prov = 3665 mm?2/m
PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing Svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design shear force span 2 at 292 mm V = max(Ve_s2_max, VB_s2_red) = 194 kN
Design shear stress v=V/(bxd)=0.332 N/mm?2
Design concrete shear stress Ve = 0.79 x min(3,[100 x Asprov / (b x d)]¥3) x max(1, (400 /d)¥/4) x

(min(feu, 40) / 25)Y3 [ ym
ve = 0.585 N/mm?2

Allowable design shear stress Vmax = Min(0.8 N/mm? x (feu/1 N/mm?2)%5, 5 N/mm?) = 4.733 N/mm?
PASS - Design shear stress is less than maximum allowable

Value of v from Table 3.7 0.5 x vec <V < (Ve + 0.4 N/mm?)

Design shear resistance required Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?

Area of shear reinforcement required Asvreq = Vs x b / (0.87 x fyv) = 1839 mm?2/m

Shear reinforcement provided 7 x 10¢ legs at 150 c/c

Area of shear reinforcement provided Asv,prov = 3665 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing Svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension S =(b -2 x (Cnom_s + ¢v + dtop/2)) /(Ntop - 1) - drop = 141 mm
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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 fs = (2 x fy x Asyreq) / (3 X As,prov x Bb) = 80.1 N/mm?2
Maximum distance between bars in tension Smax = mMin(47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria

Mid span 2

T T 3 ¥ 3 T T ] ¥ F T 13 = 16!11 bars
7 % 104 shear legs at 150 cic

13 % 164 bars
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Design moment resistance of rectangular section (cl. 3.4.4) - Positive moment

Design bending moment M = abs(Ms2_red) = 58 kNm
Depth to tension reinforcement d=h-Cnomb - ¢v - ppot / 2 =292 mm
Redistribution ratio Bb =min(1 - mrs2, 1) = 1.000

K=M/ (b x d? x feu) = 0.010

K'=0.156

K'> K - No compression reinforcement is required

Lever arm z =min(d x (0.5 + (0.25 - K/ 0.9)9%), 0.95 x d) = 277 mm
Depth of neutral axis x=(d-2z)/0.45=32mm
Area of tension reinforcement required Asreq = M/ (0.87 x fy x z) = 479 mm?2
Tension reinforcement provided 13 x 16¢ bars
Area of tension reinforcement provided Asprov = 2614 mm?
Minimum area of reinforcement Asmin = 0.0013 x b x h =910 mm?2
Maximum area of reinforcement Asmax = 0.04 x b x h = 28000 mm?2

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

Rectangular section in shear
Shear reinforcement provided 7 x 10¢ legs at 150 c/c
Area of shear reinforcement provided Asv,prov = 3665 mm?2/m
Minimum area of shear reinforcement (Table 3.7)  Asv,min = 0.4N/mm?2 x b / (0.87 x fyv) = 1839 mm2/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5) Svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design concrete shear stress Ve = 0.79N/mm?2 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400mm
1d)4) x (min(fcu, 40N/mm?) / 25N/mm?)%3 [ ym = 0.585 N/mm?2
Design shear resistance provided Vs,prov = Asv,prov x 0.87 x fyv / b = 0.797 N/mm?2
Design shear stress provided Vprov = Vsprov + Ve = 1.382 N/mm?2
Design shear resistance Vprov = Vprov x (b x d) = 807.2 kN

Shear links provided valid between 0 mm and 2000 mm with tension reinforcement of 2614 mm 2

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension S =(b-2 x (Cnom_s + ¢v + Poot/2)) /(Nbot - 1) - dpbot = 141 mm
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Minimum distance between bars in tension (cl 3.12.11.1)
Smin = hagg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria

Minimum distance between bars in tension

Maximum distance between bars in tension (cl 3.12.11.2)
fs = (2 x fy x Asyreq) / (3 X As,prov x Bb) = 61.0 N/mm?2
Smax = mMin(47000 N/mm / fs, 300 mm) = 300 mm

PASS - Satisfies the maximum spacing criteria

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

span_to_depthbasic = 26.0

fs = (2 x fy x Asreq)/ (3 x Asprov x ﬁb) =61.0 N/mm?2

fiens = Min(2.0, 0.55 + (477N/mm2 - fs) / (120 x (0.9N/mm2 + (M / (b x d2))))) = 2.000

Modification for compression reinforcement
feomp = Min(1.5, 1 + (100 x Asz,prov / (b x d)) / (3 + (100 x Aszprov / (b x d)))) = 1.130

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

Support C

flong =1.000

span_to_depthaiow = span_to_depthbasic x fiens x feomp = 58.8

span_to_depthactwal = Ls2

/d=6.8

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

|-|—35£I—|-|
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13 & 164 bars

¢ % 104 shear legs at 150 cfc

13 % 16 bars

2000

Design moment resistance of rectangular section (cl. 3.4.4)
M = abs(Mc_red) = 102 kKNm

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

Rectangular section in shear

Design shear force span 2 at 1708 mm
Design shear stress

Design concrete shear stress

(min(fcu, 40) / 25)3 / ym

d:h-Cnom_t-¢v-¢top/2

=292 mm

Bb =min(1 - mrc, 1) = 1.000
K=M/(bxd? x feu) = 0.017

K'=0.156

K'>K -

No compression reinforcement is required

z =min(d x (0.5 + (0.25 - K/ 0.9)°%), 0.95 x d) = 277 mm
x=(d-2z)/0.45=32mm

Asreq = M / (087 X fy X Z)
13 x 16¢ bars
As,prov = 2614 mm?

= 844 mm?

Asmin = 0.0013 x b x h =910 mm?2
Asmax = 0.04 x b x h = 28000 mm?2
PASS - Area of reinforcement provided is greater than area of reinforcement required

V= abS(min(VC_sz_max, VC_sZ_red)) =220 kN
v=V/(bxd) =0.377 N/mm?
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400 /d)¥4) x
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Ve = 0.585 N/mm?2
Allowable design shear stress Vmax = Min(0.8 N/mm?2 x (feu/1 N/mm?2)25, 5 N/mm?) = 4.733 N/mm?2
PASS - Design shear stress is less than maximum allowable

Value of v from Table 3.7 0.5 x Ve < v < (Ve + 0.4 N/mm?2)
Design shear resistance required vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?
Area of shear reinforcement required Asvreq = Vs x b/ (0.87 x fyv) = 1839 mm?2/m
Shear reinforcement provided 7 x 10¢ legs at 150 c/c
Area of shear reinforcement provided Asv,prov = 3665 mm?2/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing svimax = 0.75 x d = 219 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design shear force span 3 at 292 mm V = max(Vc_s3_max, Vc_s3_red) = 207 kN
Design shear stress v=V/ (b xd)=0.355 N/mm?
Design concrete shear stress Ve = 0.79 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400 /d)¥/4) x

(min(feu, 40) / 25)13 [ ym
Ve = 0.585 N/mm?2

Allowable design shear stress Vmax = Min(0.8 N/mm?2 x (feu/1 N/mm?2)25, 5 N/mm?) = 4.733 N/mm?2
PASS - Design shear stress is less than maximum allowable

Value of v from Table 3.7 0.5 x Ve < v < (Ve + 0.4 N/mm?)

Design shear resistance required Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?

Area of shear reinforcement required Asvreq = Vs x b/ (0.87 x fyv) = 1839 mm?2/m

Shear reinforcement provided 7 x 10¢ legs at 150 c/c

Area of shear reinforcement provided Asv,prov = 3665 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension s =(b-2 x (Crom_s + v + ¢top/2)) /(Ntop - 1) - drop = 141 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 fs = (2 x fy x Asrreq) / (3 x Asprov X Bb) = 107.7 N/mm?

Maximum distance between bars in tension Smax = mMin(47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria

Mid span 3

T T T T T T T T T 2 T 13 & 164 bars
¢ % 104 shear legs at 150 cfc

13 % 16 bars
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Design moment resistance of rectangular section (cl. 3.4.4) - Positive moment
Design bending moment M = abs(Mss_red) = 44 KNm
Depth to tension reinforcement d=h - Cnom_b - dv - Poot / 2 = 292 mm
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Redistribution ratio Bb =min(1 - mrs3, 1) = 1.000
K=M/ (b x d2 x feu) = 0.007
K'=0.156
K'> K - No compression reinforcement is required
Lever arm z =min(d x (0.5 + (0.25 - K/ 0.9)%%), 0.95 x d) = 277 mm
Depth of neutral axis x=(d-2z)/0.45=32mm
Area of tension reinforcement required Asreq = M/ (0.87 x fy x z) = 368 mm?
Tension reinforcement provided 13 x 16¢ bars
Area of tension reinforcement provided Asprov = 2614 mm?
Minimum area of reinforcement Asmin = 0.0013 x b x h =910 mm?2
Maximum area of reinforcement Asmax = 0.04 x b x h =28000 mm?2

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

Rectangular section in shear
Shear reinforcement provided 7 x 10¢ legs at 150 c/c
Area of shear reinforcement provided Asv,prov = 3665 mm?2/m
Minimum area of shear reinforcement (Table 3.7)  Asvmin = 0.4N/mm?2 x b / (0.87 x fy) = 1839 mm?/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5) svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design concrete shear stress Ve = 0.79N/mm?2 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400mm
/d)Y4) x (min(fcu, 40N/mm32) / 25N/mm?2)¥3 / ym = 0.585 N/mm?2
Design shear resistance provided Vs,prov = Asv,prov x 0.87 x fyv / b = 0.797 N/mm?2
Design shear stress provided Vprov = Vs,prov + Ve = 1.382 N/mm?2
Design shear resistance Vprov = Vprov x (b x d) = 807.2 kN

Shear links provided valid between 0 mm and 2000 mm with tension reinforcement of 2614 mm 2

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension s =(b-2 x (Crom_s + v + ¢bot/2)) /(Nbot - 1) - poot = 141 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 fs = (2 x fy x Asrreq) / (3 x As,prov X Bb) = 46.9 N/mm?2
Maximum distance between bars in tension Smax = mMin(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_depthbasic = 26.0
Design service stress in tension reinforcement fs = (2 x fy x Asreq)/ (3 x As,prov x Bb) = 46.9 N/mm?
Modification for tension reinforcement
fiens = min(2.0, 0.55 + (477N/mm? - fs) / (120 x (0.9N/mm2 + (M / (b x d?))))) = 2.000
Modification for compression reinforcement
feomp = Min(1.5, 1 + (100 x Asz,prov / (b x d)) / (3 + (100 x Aszprov / (b x d)))) = 1.130

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

flong =1.000

span_to_depthaiow = span_to_depthoasic x fiens x fcomp = 58.8
span_to_depthacwa = Ls3/d = 6.8
PASS - Actual span to depth ratio is within the allowable limit
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Support D

_T_ T T T T T T T T T 2 T 13 & 164 bars

) ¢ % 104 shear legs at 150 cfc

(5]

_L e o n_n An n - 13 x 164 bars

e 2000 .l

Design moment resistance of rectangular section (cl. 3.4.4)

Design bending moment M = abs(Mb_red) = 102 KNm

Depth to tension reinforcement d=h-cnom_t- ¢v- dop/ 2 =292 mm
Bb =min(1 - mmo, 1) = 1.000

K=M/ (b x d2 x feu) = 0.017
K'=0.156

Redistribution ratio

K'> K - No compression reinforcement is required
z =min(d x (0.5 + (0.25 - K/ 0.9)%%), 0.95 x d) = 277 mm
x=(d-2z)/0.45=32mm
Asreq = M/ (0.87 x fy x z) = 844 mm?
13 x 16¢ bars
Asprov = 2614 mm?
Asmin = 0.0013 x b x h =910 mm?
Asmax = 0.04 x b x h = 28000 mm?
PASS - Area of reinforcement provided is greater than area of reinforcement required

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

Rectangular section in shear
Design shear force span 3 at 1708 mm
Design shear stress

V = abs(min(Vo_s3_max, Vb_s3_red)) = 207 kKN
v=V/(bxd)=0.355 N/mm?2
Design concrete shear stress Ve = 0.79 x min(3,[100 x Asprov / (b x d)]¥3) x max(1, (400 /d)¥4) x
(min(fcu, 40) / 25)3 / ym
Ve = 0.585 N/mm?
Vmax = Min(0.8 N/mm? x (feu/1 N/mm?2)%5, 5 N/mm?) = 4.733 N/mm?
PASS - Design shear stress is less than maximum allowable
0.5 x vec <V < (Ve + 0.4 N/mm?)
Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?
Asvreq = Vs x b / (0.87 x fyv) = 1839 mm?2/m
7 x 10¢ legs at 150 c/c
Asv,prov = 3665 mm?2/m
PASS - Area of shear reinforcement provided exceeds minimum required
svmax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
V = max(Vo_s4_max, Vb_s4_red) = 220 kN
v=V/(bxd)=0.377 N/mm?2
Ve = 0.79 x min(3,[100 x As,prov / (b x d)]*3) x max(1, (400 /d)¥4) x

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

Design shear force span 4 at 292 mm

Design shear stress

Design concrete shear stress

(min(fcu, 40) / 25)Y3 / ym

Ve = 0.585 N/mm?

Vmax = Min(0.8 N/mm? x (feu/1 N/mm?2)%5, 5 N/mm?) = 4.733 N/mm?
PASS - Design shear stress is less than maximum allowable

Allowable design shear stress
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Value of v from Table 3.7 0.5 x ve <V < (Ve + 0.4 N/mm?)
Design shear resistance required Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?
Area of shear reinforcement required Asvreq = Vs x b / (0.87 x fyv) = 1839 mm?2/m
Shear reinforcement provided 7 x 10¢ legs at 150 c/c
Area of shear reinforcement provided Asv,prov = 3665 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing Svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension S =(b -2 x (Cnom_s + ¢v + dtop/2)) /(Ntop - 1) - drop = 141 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 fs = (2 x fy x Asyreq) / (3 X Asprov X Bb) = 107.7 N/mm?
Maximum distance between bars in tension Smax = mMin(47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria

Mid span 4

T T 3 ¥ 3 T T ] ¥ F T 13 = 16!11 bars
7 % 104 shear legs at 150 cic

13 % 164 bars

i
b
b
o
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le 2000 N

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

Design bending moment M = abs(Ms4_red) = 58 kNm
Depth to tension reinforcement d=h-Cnomb - ¢v - Ppot / 2 =292 mm
Redistribution ratio Bb =min(1 - mrsa, 1) = 1.000

K=M/ (b x d? x feu) = 0.010

K'=0.156

K'> K - No compression reinforcement is required

Lever arm z =min(d x (0.5 + (0.25 - K/ 0.9)°%), 0.95 x d) = 277 mm
Depth of neutral axis x=(d-2z)/0.45=32mm
Area of tension reinforcement required Asreq = M/ (0.87 x fy x z) = 479 mm?2
Tension reinforcement provided 13 x 16¢ bars
Area of tension reinforcement provided As,prov = 2614 mm?
Minimum area of reinforcement Asmin = 0.0013 x b x h =910 mm?2
Maximum area of reinforcement Asmax = 0.04 x b x h = 28000 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)

Maximum longitudinal spacing (cl. 3.4.5.5)

7 x 10¢ legs at 150 c/c
Asv,prov = 3665 mm2/m
Asv,min = 0.4N/mm?2 x b / (0.87 x fyv) = 1839 mm2/m

PASS - Area of shear reinforcement provided exceeds minimum required

Svlmax = 0.75 xd =219 mm
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PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Design concrete shear stress Ve = 0.79N/mm?2 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400mm
[d)4) x (min(fcu, 40N/mm?) / 25N/mm?)%3 [ ym = 0.585 N/mm?2

Design shear resistance provided Vs,prov = Asv,prov x 0.87 x fyv / b = 0.797 N/mm?2

Design shear stress provided Vprov = Vsprov + Ve = 1.382 N/mm?2

Design shear resistance Vprov = Vprov x (b x d) = 807.2 kN

Shear links provided valid between 0 mm and 2000 mm with tension reinforcement of 2614 mm 2

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension S =(b-2 x (Cnom_s + ¢v + Poot/2)) /(Nbot - 1) - dpbot = 141 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 fs = (2 x fy x Asyreq) / (3 X As,prov X Bb) = 61.0 N/mm?2
Maximum distance between bars in tension Smax = mMin(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_depthbasic = 26.0
Design service stress in tension reinforcement fs = (2 x fy x Asyreq)/ (3 x As,prov x Bb) = 61.0 N/mm?
Modification for tension reinforcement
fiens = min(2.0, 0.55 + (477N/mm?2 - fs) / (120 x (0.9N/mm?2 + (M / (b x d?))))) = 2.000
Modification for compression reinforcement
feomp = Min(1.5, 1 + (100 x Asz,prov / (b x d)) / (3 + (100 x Aszprov / (b x d)))) = 1.130

Modification for span length fiong = 1.000
Allowable span to depth ratio span_to_depthaiow = span_to_depthbasic x fiens x feomp = 58.8
Actual span to depth ratio span_to_depthacwa = Lsa/d = 6.8

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

Support E

T T T T T T T T T 2 T 13 & 164 bars
¢ % 104 shear legs at 150 cfc

13 % 16 bars

-
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| 2000 N

Design moment resistance of rectangular section (cl. 3.4.4)

Design bending moment M = abs(Me_red) = 76 KNm
Depth to tension reinforcement d=nh-cnom_t- ¢v- dop /2 =292 mm
Redistribution ratio Bb=min(1 - me, 1) = 1.000

K=M/ (b x d? x feu) = 0.013

K'=0.156

K'> K - No compression reinforcement is required

Lever arm z =min(d x (0.5 + (0.25 - K/ 0.9)°%), 0.95 x d) = 277 mm
Depth of neutral axis x=(d-2z)/0.45=32mm
Area of tension reinforcement required Asreq = M/ (0.87 x fy x ) = 628 mm?

Tension reinforcement provided 13 x 16¢ bars
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Area of tension reinforcement provided
Minimum area of reinforcement
Maximum area of reinforcement

As,prov = 2614 mm?
As,min = 0.0013 x b x h =910 mm?
As,max =0.04 x b x h =28000 mm?

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

Rectangular section in shear

Design shear force span 4 at 1708 mm
Design shear stress

Design concrete shear stress

(min(fcu, 40) / 25)13 [ 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(VEfséLmax, VEfséLred)) =194 kN
v=V/ (b xd)=0.332 N/mm?
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]¥3) x max(L, (400 /d)¥4) x

Ve = 0.585 N/mm?

Vmax = min(0.8 N/mm?2 x (feu/1 N/mm?2)25, 5 N/mm?) = 4.733 N/mm?2
PASS - Design shear stress is less than maximum allowable

0.5 x ve < v < (Ve + 0.4 N/mm?)

Vs = max(Vv - ve, 0.4 N/mm?2) = 0.400 N/mm?

Asvreq = Vs x b/ (0.87 x fyv) = 1839 mm?2/m

7 x 10¢ legs at 150 c/c

Asv,prov = 3665 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required

Svimax = 0.75 x d=219 mm

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

Design shear force span 5 at 292 mm
Design shear stress

Design concrete shear stress
(min(fcu, 40) / 25)13 [ 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(VEfs57max, VEfs57red) =137 kN
v=V/ (b xd)=0.234 N/mm?
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]¥3) x max(L, (400 /d)¥4) x

Ve = 0.585 N/mm?

Vmax = Min(0.8 N/mm?2 x (feu/1 N/mm?2)25, 5 N/mm?) = 4,733 N/mm?2
PASS - Design shear stress is less than maximum allowable

v < 0.5vc

Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?

Asvreq = Vs x b / (0.87 x fy) = 1839 mm?2/m

7 x 10¢ legs at 150 c/c

Asv,prov = 3665 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required

Svlmax = 0.75 xd =219 mm

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

Spacing of reinforcement (cl 3.12.11)

Actual distance between bars in tension

S= (b -2 % (Cnom_s + (l)v + ¢top/2)) /(Ntop - l) - ¢top =141 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

fs = (2 x fy x Asyreq) / (3 x As,prov x ﬁb) =80.1 N/mm?
Smax = mMin(47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria
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Mid span 5
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Design moment resistance of rectangular section (cl. 3.4.4) - Positive moment

Design bending moment M = abs(Mss_red) = 9 KNm
Depth to tension reinforcement d=h - Cnom_b - dv - Poot / 2 = 292 mm
Redistribution ratio Bb =min(1 - mrss, 1) = 1.000

K=M/ (b x d2 x feu) = 0.001

K'=0.156

K'> K - No compression reinforcement is required

Lever arm z =min(d x (0.5 + (0.25 - K/ 0.9)%%), 0.95 x d) = 277 mm
Depth of neutral axis x=(d-2z)/0.45=32mm
Area of tension reinforcement required Asreq = M/ (0.87 x fy x z) = 70 mm?
Tension reinforcement provided 13 x 16¢ bars
Area of tension reinforcement provided Asprov = 2614 mm?
Minimum area of reinforcement Asmin = 0.0013 x b x h =910 mm?2
Maximum area of reinforcement Asmax = 0.04 x b x h = 28000 mm?2

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

Rectangular section in shear
Shear reinforcement provided 7 x 10¢ legs at 150 c/c
Area of shear reinforcement provided Asv,prov = 3665 mm?2/m
Minimum area of shear reinforcement (Table 3.7)  Asvmin = 0.4N/mm?2 x b / (0.87 x fy) = 1839 mm?/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5) svimax = 0.75 x d = 219 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design concrete shear stress Ve = 0.79N/mm?2 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400mm
/d)Y4) x (min(fcu, 40N/mm32) / 25N/mm?2)¥3 / ym = 0.585 N/mm?2
Design shear resistance provided Vs,prov = Asv,prov x 0.87 x fyv / b = 0.797 N/mm?2
Design shear stress provided Vprov = Vs,prov + Ve = 1.382 N/mm?2
Design shear resistance Vprov = Vprov x (b x d) = 807.2 kN

Shear links provided valid between 0 mm and 1000 mm with tension reinforcement of 2614 mm 2

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension s =(b-2 x (Crom_s + v + ¢bot/2)) /(Nbot - 1) - poot = 141 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 fs = (2 x fy x Asyreq) / (3 X As,prov X Bb) = 9.0 N/mm?
Maximum distance between bars in tension Smax = mMin(47000 N/mm / fs, 300 mm) = 300 mm
PASS - Satisfies the maximum spacing criteria




Job no.

Kingsley Terrace Aberfan 22023

Start page no./Revision

A¥ Tekla. Tedds |™
QuadConsult Calcs for
Calcs by

EKA

Piled retaining wall base 160
Calcs date Checked by Checked date Approved by Approved date
22/05/2023 SwW 22/05/2023 SwW 22/05/2023

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

Modification for compression reinforcement
feomp = min(l.5, 1+ (100 x As2,prov / (b X d)) / (3 + (100 x As2,prov / (b X d)))) =1.130

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

Support F

span_to_depthbasic = 26.0
fs = (2 X fy X As,req)/ (3 X As,prov X Bb) = 9.0 N/mm2

fiens = MiN(2.0, 0.55 + (477N/mm2 - fs) / (120 x (0.9N/mmz2 + (M / (b x d?))))) = 2.000

fiong = 1.000
span_to_depthaiow = span_to_depthoasic x fiens x fcomp = 58.8
span_to_depthacwa = Lss / d = 3.4

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

i
b
b

13 & 16 bars

7 % 104 shear legs at 150 cic

|-|—35£I—|-|

13 % 164 bars

Rectangular section in shear
Design shear force span 5 at 708 mm
Design shear stress

Design concrete shear stress
(min(fcu, 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(VF_SS_max, VF_sS_red) =15 kN
v=V/(bxd) = 0.026 N/mm?
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]*3) x max(1, (400 /d)¥4) x

Ve = 0.585 N/mm?

Vmax = Min(0.8 N/mm? x (feu/1 N/mm?2)%5, 5 N/mm?) = 4.733 N/mm?
PASS - Design shear stress is less than maximum allowable

v < 0.5vc

Vs = max(Vv - Ve, 0.4 N/mm?2) = 0.400 N/mm?

Asvreq = Vs x b/ (0.87 x fyv) = 1839 mm?2/m

7 x 10¢ legs at 150 c/c

Asv,prov = 3665 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required

Svimax = 0.75 x d=219 mm

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




QuadConsui)

Tel: +44 (0)29 2077 9644
email: contactus@gquadconsult.co.uk

Project

/(///t%jm{ levwia co /5 V/DA”RQJO,Z 3

Section

ﬁﬂ&‘f J/}")/*’ﬁﬁ*‘lﬂ’l v/ ,rm}fi

Sheet no.frev.

0/

Calc. by

i;yﬁlf

Date

Lo/

éhkd by

SwW

/Jj/é’

App'd by Dal

te
RYsA3

Y74

it

-%im-{

CLEVATION

| 07!‘ 9—-*’-’4

do

o4 10U

| \J

O

LA,

R@QVN

Sl J A if‘”‘v‘uﬂ‘ JQP@Q)D_,L?

ﬁpoxm

/?,? <9 K/V o)

Swil.
mf)e,)@ +

el bl

{F!;l‘ “5}['4'{:

cgeicpcé

(J/ {91

SWh ow 691'&?”

ﬁbu,ﬁt ‘j O :/

250w Jlik

olse

"x»r‘:
wa b X



eleni.konstantinou
Line

eleni.konstantinou
Text Box
m


Project

Job Ref.

g 5 ! '
ullalllmwsmg' rmpstey Jevynco Muta, 22023
; ¥ = , = :,;‘ I \-¥ | / =1 e,n 4 -
ENGINEERS IN PARTNERSHIP Sectiop., '/ 6 , J £ Sheet no.Jrev.
desipri of ypebous 0

Tel: +44 (0)29 2077 9644

Calc. by (

Date Chk'd by

App'd by ) Date

il: ; ) )
email: contactus@quadconsult.co.uk € /( /4 ’?BQ bl < ) 99 .i__«,.__“.f’,rj; . & b o /oo fol o
- VLY S AN S| DY LS DTS
] 4 ¥ ] 7 =

6\

!ﬁ*{‘ J¥ y

oy
/

| 9H ¢

b s

i




