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Reinforcement required in bottom

K factor; Kslabbtm = Mc/(fcu  dbslabav
2) = 0.004

Lever arm; zslabbtm = dbslabav  min(0.95, 0.5 + (0.25 - Kslabbtm/0.9)) = 99.7 mm

Area of steel required for bending; Asslabbtmbend = Mc/((1.0/s)  fyslab  zslabbtm) = 31 mm2/m

Area of steel required; Asslabbtmreq = max(Asslabbtmbend, Asslabmin) = 195 mm2/m

PASS - Asslabbtmreq <= Asslabbtm - Area of reinforcement provided in bottom to span local depressions is adequate

Shear check

Applied shear stress; v = V/dtslabmin = 0.108 N/mm2

Tension steel ratio;  = 100  Asslabtop/dtslabmin = 0.342

From BS8110-1:1997 - Table 3.8;

Design concrete shear strength; vc = 0.675 N/mm2

PASS - v <= vc - Shear capacity of the slab is adequate

Internal slab deflection check

Basic allowable span to depth ratio; Ratiobasic = 26.0

Moment factor; Mfactor = Mc/dbslabav
2 = 0.124 N/mm2

Steel service stress; fs = 2/3  fyslab  Asslabbtmbend/Asslabbtm = 26.660 N/mm2

Modification factor; MFslab = min(2.0, 0.55 + [(477N/mm2 - fs)/(120  (0.9N/mm2 + Mfactor))])

MFslab = 2.000

Modified allowable span to depth ratio; Ratioallow = Ratiobasic  MFslab = 52.000

Actual span to depth ratio; Ratioactual = lslab/ dbslabav = 14.000

PASS - Ratioactual <= Ratioallow - Slab span to depth ratio is adequate

Edge beam design checks

Basic loading

Hardcore; whcorethick = hcore  hhcorethick = 3.0 kN/m2

Edge beam

Rectangular beam element; wbeam = 24 kN/m3  hedge  bedge = 2.2 kN/m

Boot element; wboot = 24 kN/m3  hboot  bboot = 0.8 kN/m

Chamfer element; wchamfer = 24 kN/m3  (hedge - hslab)2/(2  tan(edge)) = 0.2 kN/m

Slab element; wslabelmt = 24 kN/m3  hslab  (hedge - hslab)/tan(edge) = 0.3 kN/m

Edge beam self weight; wedge = wbeam + wboot + wchamfer + wslabelmt = 3.5 kN/m

Edge load number 1

Load type; Longitudinal line load

Dead load; wDedge1 = 5.0 kN/m

Live load; wLedge1 = 2.0 kN/m

Ultimate load; wultedge1 = 1.4  wDedge1 + 1.6  wLedge1 = 10.2 kN/m

Longitudinal line load width; bedge1 = 175 mm

Centroid of load from outside face of raft; xedge1 = 88 mm

Edge beam bearing pressure check

Effective bearing width of edge beam; bbearing = bedge + bboot + (hedge - hslab)/tan(edge) = 562 mm

Total uniform load at formation level; wudledge = wDudl+wLudl+wedge/bbearing+whcorethick = 19.2 kN/m2

Centroid of longitudinal and equivalent line loads from outside face of raft

Load x distance for edge load 1; Moment1 = wultedge1  xedge1 = 0.9 kN

Sum of ultimate longitud’l and equivalent line loads; UDL = 10.2 kN/m

Sum of load x distances; Moment = 0.9 kN
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