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Master Frame Data File
L oading Cases and L oad Combination

Load Group Labels

Load Group UT Unity Load Factor (All Cases)
Load Group D1 Dead Load
Load Group L1 Live Load
Load Case 001 : Dead plusLive (Ultimate)
Load Combination +100UT+140D1+160L1
Load Case 002 : Dead PlusLive (PILE LOADYS)
Load Combination +100UT+100D1+100L1

The Nodal Co-ordinates

Node X (m Y (m Z(m Node X (m Y (m Z(m
1 0. 000 0. 000 0. 000 2 0. 600 0. 000 0. 000
3 6. 002 0. 000 0. 000 4 6. 002 0. 000 2. 062
5 0. 000 0. 000 3.094 6 0. 600 0. 000 3.094
7 6. 002 0. 000 3.094 8 6. 002 0. 000 4,125
9 0. 000 0. 000 6. 188 10 0. 600 0. 000 6. 188
11 6. 002 0. 000 6.188
Member Properties
Members 1-2 & 5-6
M ... L 500x500 E 26.00E6 G 10. OE6
A 2500E- 4 I x 520833E-8 ly 520833E-8 J 2083333E-8
Members 3-4
M ... L 400x500 E 26.00E6 G 10. OE6
A 2000E- 4 Ix 416667E-8 ly 266667E-8 J 1066667E-8
Members 7-8
M ... L 300x300 E 26.00E6 G 10. 0E6
A 900. 0E-4 I x 67500E-8 ly 67500E-8 J 270000E-8
Members 9-12
M ... L 550x500 E 26. 00E6 G 10. OE6
A 2750E- 4 I x 572917E-8 ly 693229E-8 J 2291667E-8

Member Loading

Member Self Weight Density Load Included in Load Group D1, defined by Modulus of Elasticity

E kN/mm? Density kN/m3
>= 200.00 77.01
>=20.00 24.00
>=2.00 10.00
Members 1-2 & 5-6
D1 UDLY -021. 330 ( kNNm)
L1 UDLY -007.150 ( kN'm)
Members 1-12 - MasterFrame Pro Loads
D1 D 024. 000 ( kN n#)
Members 3-4
D1 UDLY -022. 750 ( KNm)
L1 UDLY -006. 000 ( KNNm)
Members 9-12
D1 UDLY -024.610 ( KNm)
L1 UDLY -005.900 ( kNNm)
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NODES 2-4, 6, 8 & 10-11
UTRs 11100 0 (Pinned)

Nodal L oading and Support Conditions
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Nodal Deflections Serviceability (002 : Dead PlusLive (PILE LOADS))
Nodal Def. (mm and Degr ees) Nodal Def. (mm and Degr ees)
Node Node
dy é FX e FZ 1 F XZ dy é FX e FZ 1 F XZ
1 0.98 0.00 -0.09 0.09 2 0.00 0.00 -0.09 0.09
3 0.00 0.00 0.10 0.10 4 0.00 0.00 0.10 0.10
5 1.08 0.00 -0.10 0.10 6 0.00 0.00 -0.10 0.10
7 -0.06 0.00 0.10 0.10 8 0.00 0.00 0.10 0.10
9 0.98 0.00 -0.09 0.09 10 0.00 0.00 -0.09 0.09
11 0.00 0.00 0.10 0.10
Nodal Deflections Serviceability (Maximum Values)
Nodal Def. (mm and Degr ees) Nodal Def. (mm and Degr ees)
Node Node
dy é FX e FZ 1 F XZ dy é FX e FZ 1 F XZ
1 0.98 0.00 -0.09 0.09 2 0.00 0.00 -0.09 0.09
3 0.00 0.00 0.10 0.10 4 0.00 0.00 0.10 0.10
5 1.08 0.00 -0.10 0.10 6 0.00 0.00 -0.10 0.10
7 -0.06 0.00 0.10 0.10 8 0.00 0.00 0.10 0.10
9 0.98 0.00 -0.09 0.09 10 0.00 0.00 -0.09 0.09
11 0.00 0.00 0.10 0.10
Nodal Deflections Serviceability (Minimum Values)
Nodal Def. (mm and Degr ees) Nodal Def. (mm and Degr ees)
Node Node
dy é FX e FZ 1 F XZ dy é FX e FZ 1 F XZ
1 0.98 0.00 -0.09 0.09 2 0.00 0.00 -0.09 0.09
3 0.00 0.00 0.10 0.10 4 0.00 0.00 0.10 0.10
5 1.08 0.00 -0.10 0.10 6 0.00 0.00 -0.10 0.10
7 -0.06 0.00 0.10 0.10 8 0.00 0.00 0.10 0.10
9 0.98 0.00 -0.09 0.09 10 0.00 0.00 -0.09 0.09
11 0.00 0.00 0.10 0.10
Member Forces Ultimate (001 : Dead plus Live (Ultimate))

Mem Node Torque Shear Bending Maximum Maximum
ber Endl Moment Force Moment Moment Deflection
No. End2 (kN.m) (kN) (kN.m) (KN.m @ m) (mm @ m)

1 1 0.000 0.000 0.000 181.528 4.727
2 0.000 -29.821 -8.946 | @ 335 | @ 3.139

5 2 1.008 136.850 -6.874 181.528 4.727
3 -1.008 -131.640 7198 | @ 3355 | @ 3.139

3 5 0.000 0.000 0.000 162.104 5.190
6 0.000 -28.902 -8.670 | @ 3301 | @ 3.139

4 6 0.002 129.814 -12.815 162.104 5.190
7 -0.002 -130.400 -14.397 | @ 3301 | @ 3.139

5 9 0.000 0.000 0.000 181.528 4.727
10 0.000 -29.821 -8.946 | @ 335 | @ 3.139

6 10 -1.006 136.850 -6.874 181.528 4.727
11 1.006 -131.640 7198 | @ 335 | @ 3.139
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Member Forces Ultimate (001 : Dead plus Live (Ultimate))
Mem Node Torque Shear Bending Maximum Maximum
ber End1l Moment Force M oment Moment Deflection
No. End2 (KN.m) (KN) (KN.m) (KN.m @ m) (mm @ m)
7 2 2.072 3.997 -1.008 -3.116 0.066
6 -2.072 -5.359 3114 | @ 3.04 | @ 1.392
8 6 -2.072 5.360 -3.116 -3.116 0.066
10 2.072 -3.996 -1.006 | @ 30% | @ 1.392
9 3 -7.198 33.451 1.008 52.535 0.091
4 7.198 -76.111 42975 | @ 304 | @ 3.094
10 4 -7.198 119.964 -42.975 52.535 0.091
7 7.198 65.129 52533 | @ 304 | @ 3.094
11 7 7.198 -65.271 52.535 52.535 0.091
8 -7.198 -120.052 -42.999 | @ 30% | @ 3.094
12 8 7.198 76.138 -42.999 52.535 0.091
11 -7.198 -33.477 1.006 | @ 3094 | @ 3.094
Member Forces Ultimate (Maximum Values)
Mem Node Torque Shear Bending Maximum Maximum
ber Endl Moment Force Moment Moment Deflection
No. End2 (kN.m) (kN) (kN.m) (KN.m @ m) (mm @ m)
1 1 0.000 0.000 0.000 181.528 4.727
2 0.000 -29.821 -8.946 | @ 335 | @ 3.139
5 2 1.008 136.850 -6.874 181.528 4.727
3 -1.008 -131.640 7198 | @ 3355 | @ 3.139
3 5 0.000 0.000 0.000 162.104 5.190
6 0.000 -28.902 -8.670 | @ 3301 | @ 3.139
4 6 0.002 129.814 -12.815 162.104 5.190
7 -0.002 -130.400 -14.397 | @ 3301 | @ 3.139
5 9 0.000 0.000 0.000 181.528 4.727
10 0.000 -29.821 -8.946 | @ 3355 | @ 3.139
6 10 -1.006 136.850 -6.874 181.528 4.727
11 1.006 -131.640 7198 | @ 3355 | @ 3.139
7 2 2.072 3.997 -1.008 -3.116 0.066
6 -2.072 -5.359 3114 | @ 30% | @ 1.392
8 6 -2.072 5.360 -3.116 -3.116 0.066
10 2.072 -3.996 -1.006 | @ 3.094 | @ 1.392
9 3 -7.198 33.451 1.008 52.535 0.091
4 7.198 -76.111 42975 | @ 304 | @ 3.094
10 4 -7.198 119.964 -42.975 52.535 0.091
7 7.198 65.129 52533 | @ 304 | @ 3.094
11 7 7.198 -65.271 52.535 52.535 0.091
8 -7.198 -120.052 42999 | @ 3.04 | @ 3.094
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Member Forces Ultimate (Maximum Values)
Mem Node Torque Shear Bending Maximum Maximum
ber End1l Moment Force M oment Moment Deflection
No. End2 (KN.m) (KN) (KN.m) (KN.m @ m) (mm @ m)
12 8 7.198 76.138 -42.999 52.535 0.091
11 -7.198 -33.477 1.006 | @ 3.04 | @ 3.094
Member Forces Ultimate (Minimum Values)
Mem Node Torque Shear Bending Maximum Maximum
ber End1l Moment Force M oment Moment Deflection
No. End2 (kN.m) (kN) (kN.m) (kKN.m @ m) (mm @ m)
1 1 0.000 0.000 0.000 181.528 4.727
2 0.000 -29.821 -8.946 | @ 3355 | @ 3.139
> 2 1.008 136.850 -6.874 181.528 4.727
3 -1.008 -131.640 7198 | @ 3355 | @ 3.139
3 5 0.000 0.000 0.000 162.104 5.190
6 0.000 -28.902 -8.670 | @ 3301 | @ 3.139
4 6 0.002 129.814 -12.815 162.104 5.190
7 -0.002 -130.400 -14.397 | @ 3301 | @ 3.139
5 9 0.000 0.000 0.000 181.528 4.727
10 0.000 -29.821 -8.946 | @ 3355 | @ 3.139
6 10 -1.006 136.850 -6.874 181.528 4.727
11 1.006 -131.640 7198 | @ 335 | @ 3.139
7 2 2.072 3.997 -1.008 -3.116 0.066
6 -2.072 -5.359 3114 | @ 30% | @ 1.392
8 6 -2.072 5.360 -3.116 -3.116 0.066
10 2.072 -3.996 -1.006 | @ 304 | @ 1.392
9 3 -7.198 33.451 1.008 52.535 0.091
4 7.198 -76.111 42975 | @ 304 | @ 3.094
10 4 -7.198 119.964 -42.975 52.535 0.091
7 7.198 65.129 52533 | @ 3.0%4 | @ 3.094
11 7 7.198 -65.271 52.535 52.535 0.091
8 -7.198 -120.052 -42.999 | @ 3.04 | @ 3.094
12 8 7.198 76.138 -42.999 52.535 0.091
11 -7.198 -33.477 1.006 | @ 30% | @ 3.094
Support Reactions Serviceability (002 : Dead PlusLive (PILE LOADY))
Nod Support Reactions (KN and kN.m) Nod Support Reactions (KN and kN.m)
ode ode
Ryé (kN) Mxe& (KN.m) |[MzT (kN.m) Ryé (kN) Mxe (KN.m) |[MzT (kN.m)
2 118.500 0.000 0.000 3 114.674 0.000 0.000
4 136.826 0.000 0.000 6 118.169 0.000 0.000
8 136.907 0.000 0.000 10 118.499 0.000 0.000
11 114.693 0.000 0.000 Tota 858.268 0.000 0.000
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Support Reactions Serviceability (Maximum Values)
Nod Support Reactions (KN and kN.m) Nod Support Reactions (KN and kN.m)
ode ode
Ryé (kN) Mxe& (KN.m) [MzT (kN.m) Ryé (kN) Mxe& (KN.m) |[MzT (kN.m)
2 118.500 0.000 0.000 3 114.674 0.000 0.000
4 136.826 0.000 0.000 6 118.169 0.000 0.000
8 136.907 0.000 0.000 10 118.499 0.000 0.000
11 114.693 0.000 0.000 Total 858.268 0.000 0.000
Support Reactions Serviceability (Minimum Values)
Node Support Reactions (KN and kN.m) Node Support Reactions (kN and kN.m)
Ryé (kN) Mxe (kN.m) |MzT (kN.m) Ryé (kN) Mxe (kN.m) |MzT (kN.m)
2 118.500 0.000 0.000 3 114.674 0.000 0.000
4 136.826 0.000 0.000 6 118.169 0.000 0.000
8 136.907 0.000 0.000 10 118.499 0.000 0.000
11 114.693 0.000 0.000 Total 858.268 0.000 0.000
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* Bar mark numbers are local and for guidence only. Do Not use with Bar Schedule
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Member CBL1Id9 @ Level 1

Basic Data
Designto BS 8110; 1997
fou Ty, Ty, V Crit, K1, K2 35, 500, 500, 4.73, 0.4, 0.45

Torsional Design
Main Rectangular Section assumed to resist Torsion
T, Vimin, Viu(Mod) , Huin, Hmax, X1, Y1 7.20, 0.40, 3.80, 500, 550, 392, 442( Vmodified to Cl 2.4.5)

V= 2T/ (Hmir? ( Himax - Hmin/3)) 2x 7.20/ (5002 x (550- 500/3) 0.15 N/mm2 OK
Combined (V + Vy) / Vy(mod) <=1 (0.501 + 0.150) / 3.804 0.171 OK
Vi< Vimin No Specia torsiona reinforcement required

Bending M oments
Super-Member Hogging Peak Moment @ 4125 mm. Hogging

X/d=Fn(As, f,, K1, Beff, d, fey, Cn) 452, 500, 0.4, 550, 436.0, 35, 0.87 0.06
Mu =(K 1ofoeBeX)emin(d-kz+X,0.95+d)  (0.4+35°550+25.6)+(0.95436.0) 82 kN.m
Mapp/Mu 43.0/815 0.528 OK
AsRequired to BS8110 Cl 3.4.4.4 Assuming d =431, d' =69 top 242
In-Span Steel @ 3093 mm. Sagging
X/d=Fn(As, f,, K1, Beff, d, fey, Cr) 452, 500, 0.4, 550, 436.0, 35, 0.87 0.06
Mu =(K o sBeX)emin(d-kzeX,0.95¢d)  (0.4+35¢550#25.6)+(0.95+436.0) 82kN.m
Mapp/Mu 525/8L5 0.645 OK
AcRequired to BS8110 Cl 3.4.4.4 Assumingd =431, d =69 bottom 295 mm?
Shear
Max Shear
Verit= min(5, 0.8esqr(fey) min(5, 0.8 « sqr(35) ) 4,733 N/mm2
V=Vimad (d*b) 120+ 1000 / (420 » 550) 0.520 N/mm? OK
Nominal Shear Zone at 520 mm
ve=Fn(As, by, d, fa) 452, 550, 436, 35 041N/mm2  Table3.8
Vcap=Fn(As,, Sv, by, d, fyv, Ve) 151, 200, 550, 436, 500, 0.41 2404kN  Table3.7
V/Vcap 5.8/ 240.4 0.024 OK
Nominal Shear Zone at 5667 mm
Ve=Fn(As, by, d, fo) 452, 550, 436, 35 041N/mm2  Table3.8
Vcap=Fn(As, Sv, by, d, fy, Ve) 151, 200, 550, 436, 500, 0.41 2404kN  Table3.7
V/Vcap 5.8/ 240.4 0.024 OK
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Member CBL1Id 7 @ Level 1
Basic Data

Design to BS 8110: 1997
feu, Ty, fyy, v crit, K1, K2 35, 500, 500, 4.73, 0.4, 0.45

Torsional Design
Main Rectangular Section assumed to resist Torsion
T, Vimin, Viu(Mod) , Huin, Hmax, X1, Y1 2.07, 0.40, 1.65, 300, 300, 192, 192( Vymodified to Cl 2.4.5)

V= 20T/ (Hmin? ( Hmax - Hmin/3)) 2 x 2.07/ (3002 x (300- 300/3) 0.23 N/mm2 OK
Combined (V + Vy) / Vy(mod) <=1 (0.076 + 0.230) / 1.652 0.185 OK
Vi< Vimin No Specia torsiona reinforcement required

Bending M oments
Super-Member Hogging Peak Moment @ 3093 mm. Hogging

XId=Fn(As, fy, K1, Beff, d, fou, Cn) 226, 500, 0.4, 300, 236.0, 35, 0.87 0.1
Mu =(Kq#fgsBeX)*min(d-k»X,0.95¢d)  (0.4+35¢300+23.5)+(0.95+236.0) 22kN.m
Mapp/Mu 31/221 0.141 OK
AsRequired to BS8110 Cl 3.4.4.4 Assuming d =231, d =69 top 33
L eft Support Steel Hogaing
XId=Fn(As, fy, K1, Beff, d, fou, Cn) 226, 500, 0.4, 300, 220.0, 35, 0.87 0.11
Mu =(K isfueBeX)emin(d-kz+X,0.95¢d)  (0.4+35¢300023.5)#(0.95¢220.0) 21 kN.m
Mapp/Mu 1.0/206 0.049 OK
AcRequired to BS8110 Cl 3.4.4.4 Assumingd =231, d =69 top 11
In-Span Sted @ 1305 mm. Sagging
XId=Fn(As, fy, K1, Beff, d, fou, Cn) 226, 500, 0.4, 300, 236.0, 35, 0.87 0.1
Mu =(KysfyeBeX)omin(d-kz+X,0.95¢d)  (0.4+35¢300+23.5)+(0.95+236.0) 22 kN.m
Mapp/Mu 16/22.1 0.074 OK

AsRequired to BS8110 Cl 3.4.4.4

Right Support Steel Hogging

Assumingd =231, d =69

X/d=Fn(Aq, f,, K1, Beff, d, fcy, Cn) 226, 500, 0.4, 300, 220.0, 35, 0.87 0.11
Mu =(KefeeBeX)emin(d-k¢X,0.95¢d)  (0.4¢35¢300+23.5)¢(0.95220.0) 21 kN.m
Mapp/Mu 1.0/20.6 0.049 OK
A:Required to BS8110 Cl 3.4.4.4 Assumingd =231, d =69 top 11
Shear
Max Shear
Verit= min(5, 0.8esgr(fey) min(5, 0.8 * sgr(35) ) 4.733 N/mm2
V =Vmad (deb) 5+ 1000/ (220 « 300) 0.081 N/mm? OK

Nominal Shear Zone at 320 mm
ve=Fn(Aq, by, d, fo) 452, 300, 228, 35
Veap=Fn(As, Su, by, d, fyy, Ve) 101, 175, 300, 228, 500, 0.71
VIVcap 3.0/ 105.7

Nominal Shear Zone at 5867 mm
ve=Fn(Ae, by, d, fo) 452, 300, 228, 35
Vcap=Fn(As, Sv, by, d, fy, Ve) 101, 175, 300, 228, 500, 0.71
V/Vcap 3.0/ 105.7

bottom 17 mm?

0.7LN/mm?  Table3.8
105.7 kN Table 3.7
0.029 OK

0.71 N/mmg2 Table 3.8
105.7 kN Table 3.7
0.029 OK
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Member CBL1Id5 @ Level 1

Basic Data
Designto BS 8110; 1997
fou Ty, Ty, V Crit, K1, K2 35, 500, 500, 4.73, 0.4, 0.45

Torsional Design
Main Rectangular Section assumed to resist Torsion
T, Vimin, Viu(Mod) , Huin, Hmax, X1, Y1 1.01, 0.40, 3.37, 500, 500, 392, 392( Vmodified to Cl 2.4.5)

V= 20T/ (Hmin? ( Hmax - Hmin/3)) 2 x 1.01/ (5002 x (500- 500/3) 0.02 N/mm2 OK
Combined (V + Vi) / Vy(mod) <=1 (0.634 + 0.024) / 3.373 0.195 OK
Vi< Vimin No Specia torsiona reinforcement required

Bending M oments
Super-Member Hogging Peak Moment @ 599 mm. Hogging

XId=Fn(As, f,, K1, Beff, d, fey, Gn) 452, 500, 0.4, 500, 436.0, 35, 0.87 0.06
Mu =(KefeeBeX)emin(d-kzeX,0.95¢d)  (0.4+35¢50028.2)+(0.950436.0) 82 kN.m
Mapp/Mu 8.9/815 0.110 OK
AsRequired to BS8110 Cl 3.4.4.4 Assuming d =431, d' =69 top 50
In-Span Steel @ 3385 mm. Sagging
X/d=Fn(Ag, f,, K1, Beff, d, feu, Cn) 1257, 500, 0.4, 500, 416.0, 35, 0.87 0.19
Mu =(KofeBeX)emin(d-koeX,0.95¢d)  (0.4235¢500078.2)+(416.0-0.4+78.2) 208 kN.m
Mapp/Mu 181.5/208.3 0.871 OK
AcRequired to BS8110 Cl 3.4.4.4 Assumingd =431, d =69 bottom 1038 mn2
Right Support Steel Saaging
XId=Fn(A, f,, K1, Beff, d, feu, Cn) 1257, 500, 0.4, 500, 416.0, 35, 0.87 0.19
Mu =(K 1of,2BeX)emin(d-ko2X,0.95¢d)  (0.4+35¢500078.2)(416.0-0.4+78.2) 208 kKN.m
Mapp/Mu 7.2/208.3 0.035 OK
AcRequired to BS8110 Cl 3.4.4.4 Assumingd =431, d =69 bottom 40 mmg?
Shear
Max Shear
Verit= min(5, 0.8sgr(fey) min(5, 0.8 « sgr(35) ) 4.733 N/mm?
V=Vmad (d*b) 137+ 1000 / (420 » 500) 0.652 N/mm? OK
Shear Simplified approach compliance
Left Support High Shear change with in 2d of support Enhancement Ignored
Nominal Shear Zoneat 1 mm
ve=Fn(A, by, d, fe) 1257, 500, 432, 35 059 N/mmz  Table3.8
Vcap=Fn(As, Sy, by, d, fyy, Ve) 151, 200, 500, 432, 500, 0.59 269.4kN  Table3.7
VIV cap 0.1/ 269.4 0.000 OK
Nominal Shear Zone at 5486 mm
ve=Fn(A, by, d, fey) 1257, 500, 416, 35 0.6N/mm2  Table3.8
Vcap=Fn(As, Sy, by, d, fyy, Vo) 151, 200, 500, 416, 500, 0.6 2609kN  Table3.7
V/Vcap 106.0/ 260.9 0.406 oK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterKey Concrete: BS8110: 1997 - BROUGHTON COMMUNITY HUB S:\Projects\Proj19\19192\CALCULATIONS\EXTENSION

H 25650 .
Robert E. Fry & Associates Ltd. Job Ref  : 19102
45 Bridgeman Terrace Sheet : EXTENSION GROUND BEAMS/ 015
. Madeby :MAJ
Wigan Date : 10 February 2020/ Ver. 2019.13
WNL1TT Checked
Tel : (01942) 826020 Approved :
Member CBL1Id3 @ Leved 1
| 2597 , 808 , 2597 ,
5 3-H12-01* 3-H12- 03* 6
03 01
> <
5
30x2 H8 legs@200
\ S < -
04 02
100
4- H20- 02* 4-FH20- 04*
' 2497 ' 1008 ' 2497 '
p———400 ——
T 3 3
T s
500
| lss s
1 50
22 2a
50— H 50
61.1 58.9 58.9
™ 14.4
5
S D S
2122 ; 2035 203.5
Bending Moment Envelope
204.8 1985
1304
5
204.8 1985
Shear Force Envelope
* Bar mark numbers are local and for guidence only. Do Not use with Bar Schedule

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterFrame - BROUGHTON COMMUNITY HUB S:\Projects\Proj19\19192\CALCULATIONS\EXTENSION

H 25650 .
Robert E. Fry & Associates Ltd. Job Ref  : 19102
45 Bridgeman Terrace Sheet : EXTENSION GROUND BEAMS/ 016
) Madeby :MAJ
Wigan Date : 10 February 2020/ Ver. 2019.13
WN11TT Checked
Tel : (01942) 826020 Approved :

Basic Data
Design to
feu, Ty, fyv, v crit, K1, K2

Super-Member Hogging Peak Moment @ 6002 mm. Hogging

X/d=Fn(As, fy, K1, Beff, d, fey, Cn)
Mu =(K1efeeBeX)smin(d-kz¢X,0.95¢d)
Mapp/Mu

ARequired to BS8110 Cl 3.4.4.4

Member CBL1Id3 @Leve 1

BS 8110: 1997
35, 500, 500, 4.73, 0.4, 0.45

Bending M oments

339, 500, 0.4, 400, 420.0, 35, 0.87
(0.435°400°26.4)+(0.95°420.0)
14.4/58.9

Assuming d =431, d' =69

In-Span Steel @ 3301 mm. Sagging

X/d=Fn(Aq, fy, K1, Beff, d, fey, Cn)
Mu =(Kq*fe B X)*min(d-kz*X,0.95¢d)
Mapp/Mu

AdRequired to BS8110 Cl 3.4.4.4

Right Support Steel Hogging
X/d=Fn(As, f,, K1, Beff, d, feu, Cn)
Mu =(K+feeBeX)emin(d-kz+X ,0.95¢d)
Mapp/Mu
A<Required to BS8110 Cl 3.4.4.4

Max Shear
Verit= min(5, 0.8sqr(fey)
V=V (deb)

1257, 500, 0.4, 400, 416.0, 35, 0.87
(0.4#35¢400097.8)+(416.0-0.4+97.8)
162.1/203.5

Assuming d =431, d' =69

339, 500, 0.4, 400, 420.0, 35, 0.87
(0.435400+26.4)+(0.95420.0)
14.4/58.9

Assuming d =431, d =69

Shear

min(5, 0.8 « sgr(35) )
130+ 1000/ (420 « 400)

Shear Simplified approach compliance

Left Support

Nominal Shear Zoneat 1 mm

ve=Fn(Ag, by, d, fey)
Vcap=Fn(As, Sy, by, d, fyy, Vc)
V/Vcap

High Shear change with in 2d of support

1257, 400, 432, 35
101, 200, 400, 432, 500, 0.64
0.1/ 204.8

Nominal Shear Zone at 5486 mm

ve=Fn(Aq, by, d, fo)
Vcap=Fn(As, Sy, by, d, fyv: Ve)
VIV cap

1257, 400, 416, 35
101, 200, 400, 416, 500, 0.64
105.6/ 198.5

0.06

59 kN.m
0.244 OK

top 81

0.24
203 kN.m
0.797 OK
bottom 935 mm?

0.06

59 kN.m
0.244 OK

top 81

4.733 N/mm?2
0.773 N/mn2 OK
Enhancement Ignored
0.64 N/mm2  Table3.8
204.8kN  Table3.7
0.000 OK
0.64 N/mmg2 Table 3.8
1985kN  Table3.7
0.532 OK
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Member CBL1Id1 @Level 1

Basic Data
Designto BS 8110; 1997
fou Ty, Ty, V Crit, K1, K2 35, 500, 500, 4.73, 0.4, 0.45

Torsional Design
Main Rectangular Section assumed to resist Torsion
T, Vimin, Viu(Mod) , Huin, Hmax, X1, Y1 1.01, 0.40, 3.37, 500, 500, 392, 392( Vmodified to Cl 2.4.5)

V= 20T/ (Hmin? ( Hmax - Hmin/3)) 2 x 1.01/ (5002 x (500- 500/3) 0.02 N/mm2 OK
Combined (V + Vi) / Vy(mod) <=1 (0.634 + 0.024) / 3.373 0.195 OK
Vi< Vimin No Specia torsiona reinforcement required

Bending M oments
Super-Member Hogging Peak Moment @ 599 mm. Hogging

XId=Fn(As, f,, K1, Beff, d, fey, Gn) 452, 500, 0.4, 500, 436.0, 35, 0.87 0.06
Mu =(KefeeBeX)emin(d-kzeX,0.95¢d)  (0.4+35¢50028.2)+(0.950436.0) 82 kN.m
Mapp/Mu 8.9/815 0.110 OK
AsRequired to BS8110 Cl 3.4.4.4 Assuming d =431, d' =69 top 50
In-Span Steel @ 3385 mm. Sagging
X/d=Fn(Ag, f,, K1, Beff, d, feu, Cn) 1257, 500, 0.4, 500, 416.0, 35, 0.87 0.19
Mu =(KofeBeX)emin(d-koeX,0.95¢d)  (0.4235¢500078.2)+(416.0-0.4+78.2) 208 kN.m
Mapp/Mu 181.5/208.3 0.871 OK
AcRequired to BS8110 Cl 3.4.4.4 Assumingd =431, d =69 bottom 1038 mn2
Right Support Steel Saaging
XId=Fn(A, f,, K1, Beff, d, feu, Cn) 1257, 500, 0.4, 500, 416.0, 35, 0.87 0.19
Mu =(K 1of,2BeX)emin(d-ko2X,0.95¢d)  (0.4+35¢500078.2)(416.0-0.4+78.2) 208 kKN.m
Mapp/Mu 7.2/208.3 0.035 OK
AcRequired to BS8110 Cl 3.4.4.4 Assumingd =431, d =69 bottom 40 mmg?
Shear
Max Shear
Verit= min(5, 0.8sgr(fey) min(5, 0.8 « sgr(35) ) 4.733 N/mm?
V=Vmad (d*b) 137+ 1000 / (420 » 500) 0.652 N/mm? OK
Shear Simplified approach compliance
Left Support High Shear change with in 2d of support Enhancement Ignored
Nominal Shear Zoneat 1 mm
ve=Fn(A, by, d, fe) 1257, 500, 432, 35 059 N/mmz  Table3.8
Vcap=Fn(As, Sy, by, d, fyy, Ve) 151, 200, 500, 432, 500, 0.59 269.4kN  Table3.7
VIV cap 0.1/ 269.4 0.000 OK
Nominal Shear Zone at 5486 mm
ve=Fn(A, by, d, fey) 1257, 500, 416, 35 0.6N/mm2  Table3.8
Vcap=Fn(As, Sy, by, d, fyy, Vo) 151, 200, 500, 416, 500, 0.6 2609kN  Table3.7
V/Vcap 106.0/ 260.9 0.406 oK
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