Load duration factor
Effective area of concrete in tension

Mean value of concrete tensile strength
Reinforcement ratio

Modular ratio

Bond property coefficient

Strain distribution coefficient

Maximum crack spacing - exp.7.11
Maximum crack width - exp.7.8

Rectangular section in shear - Section 6.2
Design shear force

Longitudinal reinforcement ratio

Design shear resistance - exp.6.2a & 6.2b

ki=0.4

Ace =min(2.5x (h-d), (h-x)/3,h/2)
Acei = 90958 mm?/m

fotett = form = 2.9 N/mm?

Ppeft = Abbprov / Acett = 0.015

oe = Es / Ecm = 6.091

ki =0.8
k2=0.5
ks =3.4
ka = 0.425

Srmax = K3 X Cbb + K1 X K2 X Ka X Qoo / ppett = 440 mm
Wk = Srmax X Max(os — ki X (fetett / ppeett) X (1 + Oe X ppetr), 0.6 X ©s) / Es
Wk = 0.217 mm
Wk / Wmax = 0.722
PASS - Maximum crack width is less than limiting crack width

V =46.5 kN/m

Crdc=0.18/vyc =0.120

k = min(1 + V(200 mm / d), 2) = 1.960

p1 = min(Abbprov / d, 0.02) = 0.006

Vmin = 0.035 N"2/mm x k%2 x f«%5 = 0.526 N/mm?

VRd.c = max(Cra.c x k x (100 N2’mm#* x pi x fek)'3, Vimin) x d
VRd.c = 135.1 KN/m

V/ Vrdc = 0.344
PASS - Design shear resistance exceeds design shear force

Secondary transverse reinforcement to base - Section 9.3

Minimum area of reinforcement — cl.9.3.1.1(2)

Maximum spacing of reinforcement — cl.9.3.1.1(3)

Transverse reinforcement provided
Area of transverse reinforcement provided

Abxreq = 0.2 X Abbprov = 268 mm?/m
Sbx_max = 450 mm

10 dia.bars @ 200 c/c

Abxprov = Tt X 0bx® / (4 X Sbx) = 393 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required
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0+ s 475

10 dia bars @ 200 c/c
horizontal reinforcement
parallel 1o face of stem

10 dia.bars @ 150 cle
12 dia bars @ 150 c/c

10 dia.bars @ 200 c/c
transverse reinfarcement
in base

Reinforcement details

16 dia.bars @ 150 cle

M
12 dia.bars @ 150 ¢/c
e
k3
T
75
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Basement 3D analysis
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UGZ, (mm)
Cases: 6 (SLS)
pNorm., (kN/m2)
Cases: 6 (SLS)
Bearing Pressure < 100kPa Deformation < 10mm
Base Slab
300 thick slab. Strength OK as max stresses due to retained loads.
Approximate long term heave potential:
= 0.5 x depth of excavation x density of soil = 0.5*2.2x18 = 19.8kN/m?
Weight of basement RC slabs + screeds = (.3+.2+.15)*25 = 16.5kN/m?
Weight of basement walls = 20*25*2.5*0.25/5/10 = 6.25kN/m?
Weight of superstructure = 1.5kN/m?
Total new structure = 24.25kN/m? > 19.8kN/m?
~.OK

Ground Slab
200 thick two-way spanning slab, spanning 5.5m. From Concrete Centre Economic Concrete
Elements guide [extract below] the overall depth required ~140mm < 200mm

~.OK

Table 3.6a
Data for two-way solid slabs: single span

SNGiespanm  [40 |50 oo

Overall depth, mm

IL = 2.5kN/m?2 125 129 153
IL = 5.0kN/m? 125 144 170
IL = 7.5kN/m? 128 156 183
IL = 10.0 kN/m? 138 168 197
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