—

GARETH OWEN
CONCEPT DESIGNS

Planning Application P2020/0433
Plot 1 Former Wernddu Bungalow Site Neath SA10 7DZ
Supporting Document 02
21 September 2020

Structural Calculations for Existing Mineshaft Cap

Dear Andrea,

Further to submission of our previous Supporting Document 01 on 30" June 2020, we write to
confirm that in line with discussions with the Coal Authority we have now carried out structural
design calculations on the existing mine shaft cap.

Please find appended to this document the calculations which confirm the mine shaft cap as built is
capable of taking loads of at least 77.96 Kn/m?. Our previous correspondence confirmed that the
proposed dwelling loads, including the raft foundation and soil surcharge, produce a load of 61.5
kN/m?and therefore both structural engineer’s are satisfied that our proposals are acceptable.

We would be grateful if you can issue this correspondence to the Coal Authority, through your
consultee process, for agreement and so that the CMRA risk rating can be amended accordingly and
objections removed.

Kind regards,

Gareth Owen
Director
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RC SLAB DESIGN (BS8110:PART1:1897)

TWO WAY SPANNING SLAB DEFINITION — SIMPLY SUPPORTED
Overall depth of slab h = 400 mm

QOuter sagging steel
Cover fo outer tension reinforcement resisting sagging Ceag = 40 mm
Trial bar diameter Dy =10 mm
Depth to outer tension steel (resisting sagging)
dx = h - Csag - Diry/2 = 355 mm
Inner sagging steel
Trial bar diameter Dy =10 mm
Depth to inner tension steel (resisting sagging}
dy = h = Csag = Diryx - Diry/2 = 345 mm
Materials
Characteristic strength of reinforcement f, = 500 N/mm?

Characteristic strength of concrete fou = 40 Nfmm?

Asy Nominal 1 m width Asx

Shorter Span

Asy Nominal 1 m width Asx

Longer Span

Two-way spanning slab

{simple)
MAXIMUM DESIGN MOMENTS
Length of shorter side of slab |k = 3.000 m
Length of longer side of slab |y = 3.000 m

Design ultimate load per unit area ns = 87.7 kN/m?

TEDDS calculation version 1.0.04
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Moment coefficients
g = {ly 7 )1 {8 % (1+(ly / 1)*) = 0.063

asy = (ly £ B2 1 (8 % (1+{ly / 1)) = 0.083

Maximum moments per unit width - simply supported slabs
Msx = Clsx X Mg X !xz =49.3 kNm/m
Msy = Clsy % Nis X 12 = 49.3 KNm/m

CONCRETE SLAB DESIGN — SAGGING ~ OUTER LAYER OF STEEL (CL 3.5.4)

Design sagging moment (per m width of slab) msx = 49.3 kNm/m

Moment Redistribution Factor pux = 1.0
Area of reinforcement required
Kx = abS(msx) / ( e % fou )=10.010

K= min (0.156 , (0.402 x (Box - 0.4)) - (0.18 x (Pbx- 0.4 }) = 0.156

Outer compression steel not required fo resist sagging
Slab requiring oufer fension steel only - bars (sagging)
Zo = min (( 0.95 x dy),(dwx(0.5+v(0.25-K40.9)))} = 337 mm

Neutral axis depth xx = {dx -~ zx) / 0.45 = 39 mm
Area of tension steel required
Asi_ree = 8bs{Msx) / (1hyms x fyr x 2x) = 336 mm&m

Tension steel

Provide 10 dia bars @ 100 centres outer tension steel resisting sagging
Asx_prov = Asx = 785 mm*m .

Area of outer tension steel provided sufficient to resist sagging

Concrete Slab Design - Saqging - Inner layer of steel (cl. 3.5.4)

Design sagging moment (per m width of slab) msy = 49.3 kNm/m
Moment Redistribution Factor fey=1.0 |
Area of reinforcement required
Ky = abs{Msy) / ( dy? x fou } = 0.010
K'y = min (0.156 , (0.402 x (Boy - 0.4)) - {0.18 x (Bey - 0.4)2)) = 0.156

Inner compression
steel not required fo
resist sagging
Slab requiring inner tension steel only - bars (sagging)
2y = min {( 0.95 x dy),(dyx(0.5++(0.25-K,/0.9)))) = 328 mm

Neutral axis depth %y = (dy-2z,)/ 0.45 =38 mm

Area of tensicn steel required
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Asy req = abS(msy) / (1I"Yms x fy X Zy) = 346 mm3/m

Tension stesl

Provide 10 dia bars @ 100 centres inner tension steel resisting sagging
Asy_prov = Asy =785 mm¥m

Area of inner tension sfeel provided sufficient to resist sagging

Check min and max areas of steel resisting sagging

Total area of concrete Ac = h = 400000 mm?%m
Minimum % reinforcement k=10.13 %
Ast min = K x Az = 520 mm?/m
As_max = 4 % x As = 16000 mm?Z/m
Steel defined:

Outer steel resisting sagging Asx prov = 785 mm?/m
Area of outer steel provided (sagging) OK

Inner steel resisting sagging Asy_prov = 785 mm2/m
Area of inner steel provided (sagging) OK

SHEAR RESISTANCE OF CONCRETE SLABS (CL 3.5.5)

Outer tension steel resisting sagging moments

Depth to tension steel from compression face dx =355 mm
Area of tension reinforcement provided {per m width of slab} Asx prov = 785 mm2/m
Design ultimate shear force (per m width of slab) Vi =117 kN/m
Characteristic strength of concrete foy = 40 N/mm?
Applied shear stress
Ve = Vi / e = 0,33 N/mmy?
Check shear stress to clause 3.5.5.2

Valowable = Min ({0.8 N¥2imm) x ¥{fu ), 5 Nfmm?2 } = 5.00 N/mm?
Shear stress - OK

Shear stresses to clause 3.5.5.3
Design shear stress
fou_ratio = if (fou > 40 Nimm? , 40/25 , fei/{(25 N/mm?}) = 1.600
Vor = 0.79 Nimm? x min{3,100 x Asx_prev / ™ x max(0.67,(400 mm { d)™) / 1.25 x fou_rato™
vex = 0,46 N/mm?
Applied shear stress

vy = 0.33 N/mm?
No shear reinforcement required
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SHEAR RESISTANCE OF CONCRETE SLABS {CL 3.5.5)

Inner tension steel resisting sagging moments

Depth fo tension steel from compression face dy = 345 mm
Area of tension reinforcement provided (per m width of stab) Asy prov = 785 mm2/m
Deslign ultimate shear force {per m width of slab) Vy =117 kN/'m
Characteristic strength of concrete fu = 40 N/mm?
Applied shear stress
vy = Vy / dy = 0.34 N/mm?
Check shear stress to clause 3.5.5.2

Vallowable = Min ((0.8 N'2/mm} x v(fzu ), 5 N/mm? ) = 5.00 Nimm?

Shear stresses to clause 3.5.5.3
Design shear stress

fcu_ratio =if (fcu > 40 N/mm? , 40/25 , fcun"(25 N;’mmz)) =1.600

Shear stress - OK

Yoy = 0.79 N/mm? x min(3,100 X Asy_prcv / dy)”3 X max(0.67,(400 mm) ! dy)“‘t/ 1.25 x fcu__ratlo”a

Vey = 0.47 N/mm?
Applied shear stress

vy = 0.34 N/mm?

No shear reinforcement required

CONCRETE SLAB DEFLECTION CHECK (CL 3.5.7)
Slab span length [x = 3.0600 m

Design ultimate moment in shorter span per m width msx = 49 kNm/m
Depth to outer tension steel dx = 355 mm
Tension steel
Area of outer tension reinforcement provided Asx_prov = 785 mm*m
Area of tension reinforcement required As_req = 336 mm?/m
Moment Redistribution Factor pex = 1.00
Modification Factors
Basic span { effective depth ratio (Table 3.9) ratiospan_depth = 20
The modification factor for spans in excess of 10m (ref. ¢l 3.4.6.4) has not been included.
fs = 2 % fy x Asx_req / {3 x Ag orov % Pox } = 142.9 N/mm?
factorens = min (2, 0.55 + { 477 N/mm? - 5 ) £ { 120 % ( 0.9 N/mm?2 + mex / de?))) = 2.000

Calculate Maximum Span
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This is a simplified approach and further attention should be given where special circumstances exist. Refer to clauses

3464 and 3.4.86.7.

Maxtmum span Imex = ratiospan_depth % factoriens x dx = 14.20 m
Check the actual beam span

Actual span/depth ratio Ix/dx = 8.45

Span depth limit ratiospan_depin % factoriens = 40.00

CHECK OF NOMINAL COVER {SAGGING) - {(BS8110:PT 1, TABLE 3.4)
Slab thickness h =400 mm

Effective depth to bottom outer tension reinforcement dx = 355.0 mm

Diameter of tension reinforcement Dx =10 mm
Diameter of links Laax = 0 mm
Cover to outer tension reinforcement
Cenx = h - dx - Dx/ 2 = 40.0 mm
Nominal cover to links stee]
Cromx = Ctanx = Ladiax = 40.0 mm
Permissable minimum nominal cover to all reinforcement (Table 3.4)

Cmin = 40 mm

Span/Depth ratio check satisfied

Cover over steel resisting sagging OK




