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Support conditions
Support A

Support B

Support C

Support D

Applied loading

Load combinations
Load combination 1

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free
Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead self weight of beam x 1
Imposed full UDL 95 kN/m

Support A Dead x 1.40
Imposed x 1.60

Span 1 Dead x 1.40
Imposed x 1.60

Support B Dead x 1.40




Maximum moment span 1 at 800 mm
Maximum moment support B

Maximum moment span 2 at 1000 mm
Maximum moment support C

Maximum moment span 3 at 1200 mm
Maximum moment support D

Maximum shear support A

Maximum shear support A span 1 at 400 mm
Maximum shear support B

Maximum shear support B span 1 at 1600 mm
Maximum shear support B span 2 at 400 mm
Maximum shear support C

Maximum shear support C span 2 at 1600 mm
Maximum shear support C span 3 at 400 mm
Maximum shear support D

Maximum shear support D span 3 at 1600 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

Rectangular section details
Section width
Section depth

Ms1_max = 53 KNm
Mg_max = -66 KNm
Ms2_max = 17 KNm
Mc_max = -66 KNm
Ms3_max = 53 KNm
Mp_max = 0 KNm
Va_max = 132 kN
Va_s1_max = 66 kN
VB_max = =199 kN
VB_s1_max = =132 kN
VB_s2_max = 99 kN
Ve_max = 199 kN
Vc_s2_max = =99 kN
Vec_s3_max = 132 kN
Vb_max = =132 kN
Vb _s3 max = -66 kN
Ra =132 kN

Ra pead = 8 kN
Ra_imposed = 76 kKN
Rs = 364 kN
Re_pead = 21 kN

RB imposed = 209 kKN
Rc = 364 kN
Rc_pead = 21 kKN
Rc_imposed = 209 kN
Rp = 132 kN

Rb pead = 8 KN
Rb_imposed = 76 kN

b =900 mm
h =450 mm

Ms1_red = 53 KNm
Mg_red = -66 KNm
Ms2_red = 17 KNm
Mc_red = -66 KNm
Ms3_red = 53 KNm
Mp reds = 0 KNm
Va red =132 kN
Va_s1_red = 66 kN
VB _red = =199 kN
VB_s1_red = =132 kN
VB_s2_red = 99 kKN
Ve _rea = 199 kN
Vc_s2 red = -99 kN
Ve _s3_red = 132 kN
Vb_rea = =132 kN
Vp_s3_red = -66 kN
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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
Analysis results
Maximum moment support A Ma_max = 0 KNm Ma_res = 0 KNm
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Concrete details
Concrete strength class C32/40

Characteristic compressive cube strength

Modulus of elasticity of concrete
Maximum aggregate size

Reinforcement details

fou = 40 N/mm?

Ec = 20kN/mm?2 + 200 x fou = 28000 N/mm?

hagg =20 mm

Characteristic yield strength of reinforcement fy = 500 N/mm?
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

Mid span 1

Cnom_t = 50 mm
Cnom_b = 75 mm
Cnom_s = 50 mm

le——ogr——

900

A

v

6 x 16¢ bars

4 x 10¢ shear legs at 250 c/c

6 x 164 bars

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

M = abs(Ms1_req) = 53 kNm

d =h - Cnom_b - ¢v - Poot / 2 = 357 mm
Bb =min(1 - ms1, 1) = 1.000
K=M/ (b x d? x fou) = 0.012

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) = 339 mm
x=(d-2z)/0.45 =40 mm

As,req =M/ (087 X fy X Z) = 359 mm?

6 x 16¢ bars




MY Tekla.Tedds ™

Kelvedon Street, Newport

Job no.

INT24119

Intrado Consulting Engineers Ltd | caics for

Start page no./Revision

Unit C, Upper Boat Business Park Retaining Wall Base (2m Pile Spacing) 4
z::;,[::: Calcs by Calcs date Checked by Checked date Approved by Approved date
KJJ 07/11/2025 DS 07/11/2025 DS 07/11/2025
Area of tension reinforcement provided Asprov = 1206 mm?
Minimum area of reinforcement Asmin = 0.0013 x b x h = 527 mm?Z
Maximum area of reinforcement Asmax = 0.04 x b x h =16200 mm?

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

Rectangular section in shear
Shear reinforcement provided 4 x 10¢ legs at 250 c/c
Area of shear reinforcement provided Asvprov = 1257 mm2/m
Minimum area of shear reinforcement (Table 3.7)  Asvmin = 0.4N/mm? x b / (0.87 x fyv) = 828 mm?/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5) Svmax = 0.75 x d = 268 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design concrete shear stress ve = 0.79N/mm? x min(3,[100 x Asprov / (b x d)]"?) x max(1, (400mm
/d)"4) x (min(fey, 40N/mm?2) / 25N/mm?)" / ym = 0.549 N/mm?
Design shear resistance provided Vs,prov = Asv,prov x 0.87 x fiy / b = 0.607 N/mm?
Design shear stress provided Vprov = Vsprov + Ve = 1.156 N/mm?
Design shear resistance Vorov = Vprov x (b x d) = 371.4 kN

Shear links provided valid between 0 mm and 2000 mm with tension reinforcement of 1206 mm?

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension S8 = (b -2 x (Crom_s + Pv + Pbot/2)) /(Nbot - 1) - doot = 137 mm

Minimum distance between bars in tension (cl 3.12.11.1)
Minimum distance between bars in tension Smin = Nagg + 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 Asreq) / (3 x Asprov x Bb) = 99.3 N/mm?
Maximum distance between bars in tension Smax = Min(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_depthoasic = 26.0
Design service stress in tension reinforcement fs = (2 x fy x Asreq)/ (3 x Asprov X Bb) = 99.3 N/mm?
Modification for tension reinforcement
fiens = Min(2.0, 0.55 + (477N/mm? - fs) / (120 x (0.9N/mm? + (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 As2prov / (b x d)))) = 1.111

Modification for span length fiong = 1.000
Allowable span to depth ratio span_to_depthaiow = span_to_depthbasic x fiens x feomp = 57.8
Actual span to depth ratio span_to_depthactual = Ls1 / d = 5.6

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




