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STRUCTURAL CALCULATIONS
FOR

BUILDING REGUALTIONS APPROVAL

The structural elements included in these calculations are designed in accordance
with the following relevant British Standards and Codes of Practice:

1. B.S.6399: Pt 1:1996 & Pt 3: 1988 - Loadings for Buildings

2. B.S.648: 1964 - Schedule of Weights of Building Materials

3. B.S.8110: Pt: 1: 1985 - Structural Use of Concrete

4. B.S.5950: Pt: 1: 1990 - Structural Use of Steelwork in Buildings

5. B.S.5628: Pt 1: 1992 - Structural Use of Unreinforced Masonry
The Building Regulations 2008 (with amendments)

Notes

These calculations have been based on the Architects drawings and no liability is
accepted for any errors or discrepancies on the information provided.

It is the responsibility of the Client or his representative to ensure that: -

¢ Building Regulations approval is obtained prior to commencing the work
e The relevant Authorities undertake inspections of the work

e The work is carried out in accordance with the drawings and details
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RETAINING WALL ANALYSIS (BS 8002:18%4)
TEDDS calcutation version 1.2.01.06
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Wall details
Retaining wall type Unpropped cantilever
Height of retaining wall stem hsem = 2050 mm
Thickness of wall stem twar = 350 mm
Length of toe lee = 300 mm
Length of heel lrest = 1300 mm

Overall length of base

Thickness of base

Depth of downstand

Position of downstand

Thickness of downstand

Height of retaining wall

Depth of cover in front of wall
Depth of unplanned excavation
Height of ground water behind wall
Height of saturated fill above base
Density of wall construction
Density of base construction
Angle of rear face of wall

Angle of soil surface behind wall
Effective height at virtual back of wall

Retained material details
Mobilisation factor

lbase = hos + lnsat + twar = 1950 mm

tsase = 300 mm

dze = 0 mm

les = 1200 mm

tas = 300 mm

Pwan = hstem + thase + dus = 2350 mm
desyer = 300 mm

dexe = 200 mm

Awater = 0 mm

hsat = max(hwater = toase - das, 0 mm) = 0 mm
ywal = 18,0 kN/m?

Yoase = 23.6 KN/m?®

o = 90.0 deg

B=0.0deg

her = hwatl + lheat  tan(f) = 2350 mm

M=15
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Moist density of retained material ym = 18.0 kKN/m?
Saturated density of retained material vs = 21.0 KN/m?
Design shear strength 4' = 24.2 deg
Angle of wall friction & =0.0deg
Base material details
Moist density ¥z = 18.0 KN/m?®
Design shear strength ¢'v = 24.2 deg
Design base friction 8x = 18.6 deg
Allowable bearing pressure Phearing = 100 kN/m?

Using Coulomb theory
Active pressure coefficient for retained material
Ka = sin(a + ¢')2 / (sin(e)? x sin(c - 8) x [1 + V(sin(' + 8) x sin(¢' - B) / (sin(a - 8) x sin(a + B))}?) = 0.419
Passive pressure coefficient for base material
Ko = sin(80 - ¢'s)2 / (sin(90 - 85) x [1 - V(sin(¢'s + 85) x sin(d's) / (sin(90 + &p)))?) = 4.187

At-rest pressure

Af-rest pressure for retained material Ko = 1—sin(¢") = 0.580
Loading details
Surcharge load on plan Surcharge = 10.0 kN/m?
Applied vertical dead load on wall Waeea = 0.0 KN/m
Applied vertical live load on wall Wive = 0.0 kN/m
Position of applied vertical load on wall liozs = 0 mm
Applied horizontal dead load on wall Fasad = 0.0 kKN/m
Applied horizontal live load on wall Five = 0.0 KN/m
Height of applied horizontal load on wall Rizz¢ = 0 mm
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Vertical forces on wall
Wall stem

Wall base

Surcharge

Moist backfill to top of wall
Soil in front of wall

Total vertical load

Horizontal forces on wall
Surcharge

Moist backfill above water table
Total horizontal load

Calculate stability against sliding
Passive resistance of soil in front of wall
Resistance to sliding

Overturning moments
Surcharge

Moist backfill above water table
Total overturning moment

Restoring momenis
Wall stem

Wall base

Moist backfill

Total restoring moment

Check stability against overturning
Total overturning moment
Total restoring moment

Check bearing pressure
Surcharge

Soil in front of wall

Total moment for bearing
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe
Bearing pressure at heel

Wvall = Nstem % twal % ywan = 12.9 kN/m

Whase = lbase X tbase x ybase = 13.8 KN/m

Wsur = Surcharge x lheel = 13 kKN/m

Wm_w = lnest % (Nstem - hiset) x ym = 48 kKN/m

Wp = s x deaver x ymp = 1.8 KN/m

Wistal = Wil + Whase + Waur + Wm_w + Wo = 89.3 KN/m

Fsur = Ka x Surcharge x her = 8.8 kN/m
ma= 0.5 x Kax ¥m X (heﬂ- hwatar)z = 20.8 kN/m
Fiotat = Faur + Fm_a = 30.8 kN/m

Fp=0.5 x Kp % cos(Bs) x (deover + toass + Ods - dexc)? x ymp = 8.7 kKN/m
Fres = Fp + (Wiotal = Waur - Wp) x tan(8s) = 30.8 kN/m
PASS - Resistance force is greater than sliding force

Msur = Fsur x (et -2 x des) / 2 = 11.6 KNm/m
Mm_a = Fm_a x (Rert + 2 % Rwater - 3 x das) / 3 = 16.3 KNm/m
Met = Msur + Mm_a = 27.9 kKNm/m

Myt = Weat (s + tuan / 2) = 6.1 KNm/m

Msase = Whbase x lbass / 2 = 13.5 KNm/m

Mem_r = (Wen_w % (lbase = lneet { 2) + Wer_s X (lbass - Ineel / 3)) = 62.4 kNm/m
Myest = Mwail + Mbasa + Mm_r = 82 kNm/m

Me: = 27.9 KNm/m
Mrest = 82.0 KNm/m
PASS - Restoring moment is greater than overturning moment

Msur_r = Wsur % (lbass - lhest / 2) = 16.9 KNm/m
Me_r = Wp % liee / 2 = 0.2 KNmM/m
Mictal = Mrsst - Mot + Msur r + Mp_r = 71.2 kKNm/m
R = Wieta = B9.3 kN/m
Xear = Mhota / R = 798 mm
e = abs((lbass / 2) - Xozr) = 177 mm
Reaction acts within middle third of base
Ptoa = (R / lbase) + (6 x R x € / lsase?) = 70.8 kN/m?
Phest = (R / lbase) - (B % R % @/ Iase®) = 20.8 kKN/m?
PASS - Maximum bearing pressure is less than allowable bearing pressure
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RETAINING WALL DESIGN (BS 8002:1994)

TEDDS calculation version 1.2.01.06
Ultimate limit state load factors

Dead load factor yd=14
Live load factor ria=1.8
Earth and water pressure factor vie=1.4

Factored vertical forces on wall

Wall stem Wiwal_f = ¥¢_d % Nstem % twal % ywal = 18.1 KN/m

Wall base Whase I = ¥1.d X |nase x thase % yease = 19.3 KN/m

Surcharge Wau 1 = 11 x Surcharge x lheat = 20.8 kN/m

Moist backfill to top of wall Wm_w_f = 71.d ¥ Ineel X (Rstem = heat) x ym = 67.2 KN/m

Soil in front of wall Wp f = 1id X ltos X doover x ymp = 2.3 kKN/m

Total vertical load Wiotal f = Wavail_t + Woasa_t + Weur f + Wm_w_t + Wp_t = 127.6 kKN/m

Factored horizontal at-rest forces on wall

Surcharge Feur 1 =11 % Ko x Surcharge x hes = 22.2 kN/m

Moist backfill above water table Feoaf=7Ls % 0.5 x Ka % ym % (hett - hwater)? = 41.1 KN/m

Total horizontal load Fotai 1= Fsurt + Fm_ar= 63.2 kN/m

Passive resistance of soil in front of wall For=vsx 0.5 x Ky x cos(8s) x (deover + thase + das - dexc)® % ymo = 8 kKN/m

Factored overturning moments

Surcharge Msur_r = Fauet x (hett - 2 x das) / 2 = 26.1 KNm/m
Moist backfill above water table Mm_a_r = Fm_z_1 x (her + 2 x hwater - 3 x das) / 3 = 32.2 kNm/m
Total overturning moment Met_t = Msur_r + Mm_a_r = 58.2 kNm/m

Restoring moments

Wall stem Muvai_i = Waall_t % (hes + twan / 2) = 8.8 KNm/m
Wall base Mbase_1 = Woase_ % lbase / 2 = 18.8 KNm/m
Surcharge Meur_r 1= Waur 1 % (lbase - lneat / 2) = 27 KNmM/m
Moist backfill Mem_r 1 = (Wm_w_t X (lbase - lheel / 2) + Wm_s_t X (lbsse = heel / 3)) = 87.3 KNm/m
Soil in front of wall Ms_r 1= Wp_t % lee / 2 = 0.3 KNm/m
Total restoring moment Mrest_ = Myvai_f + Msase_t + Msur_rt + Mm_r_s + Mp_rt = 142.1 KNm/m
Factored bearing pressure
Total moment for bearing Mistal_t = Mrest_1 - Moy s = 83.9 kKNm/m
Total vertical reaction Rs = Whota 1 = 127.8 KN/m
Distance to reaction Xoar_{ = Miotsl_ / Re = 657 mm
Eccentricity of reaction &1 = abs((lbase / 2) - Xozr 1) = 318 mm
Reaction acts within middie third of base
Bearing pressure at toe Proe_t = (Rt / loage) + (6 x Rr x 1/ lease?) = 129.5 kN/m?
Bearing pressure at heel presit = (Rr/ loase) - (B % Ri x €1/ lhase?) = 1.5 kN/m?
Rate of change of base reaction rate = (Proe.t - Preals) / lsase = 65.64 kKN/m?m
Bearing pressure at stem / toe Pstem_toe_1 = MaX(Ptoa 1 - (rate x lwe), 0 kN/m?) = 109.8 kN/m?
Bearing pressure at mid stem Pstem_mid_t = MaX(Pra_t - (rate = (hee + twar / 2)), 0 kN/m?) = 98.3 kN/m?
Bearing pressure at stem / heel Pstem_nesi_t = Max(Proz_1 - (rate x (hee + twan)), 0 KN/m?) = 86.8 kN/m?

Design of reinforced concrete retaining wall toe (BS 8002:1394)

Material properties
Characteristic strength of concrete feu = 35 Nfmm?
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Characteristic strength of reinforcement fy = 500 N/mm?
Base details
Minimum area of reinforcement k=0.13 %
Cover to reinforcement in toe Cios = 35 mm

Calculate shear for toe design

Shear from bearing pressure Vice_sear = (Pros_f + Pster_tos 1) % lee / 2 = 35.9 kN/m
Shear from weight of base Vice_wt_base = Yi_d X Yoasa % loa % toase = 3 KN/m

Shear from weight of soil Vice_wi_soit = Wp_f = (yr.d % Ym % liwe % dexe) = 0.8 kN/m
Total shear for toe design Vice = Vice_bear = Vios__sase - Vise_wt_sal = 32.2 kN/m

Calculate moment for toe design

Moment from bearing pressure Mise_bear = (2 x Proe_t + Pstem_mic_1) % (hoe + twar / 2)? / 6 = 13.4 kNm/m
Moment from weight of base Mice_wi_base = (Y.d % Yoase X thase % (hoe + twan / 2)2/ 2) = 1.1 kNm/m
Moment from weight of soil Mice_wt_sol = (Wo_f = (¥ a % Ymx hoex Desc)) % (hoe + twan) / 2 = 0.2 kKNmM/m
Total moment for toe design Mice = Mios_bear - Mice_wt_base - Mioa_wt_soit = 12.1 kKNm/m
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Check toe in bending

Width of toe b =1000 mm/m
Depth of reinforcement Gioe = tbase — Ctoa — (Proe/ 2) = 260.0 mm
Constant Kice = Mica / (b % dios® x feu) = 0.005
Compression reinforcement is not required
Lever arm Zwe = Min(0.5 + v(0.25 - (min(Kses, 0.225) / 0.9)),0.95) x diee
Zwe = 247 mm
Area of tension reinforcement required As toe_des = Mice / (0.87 x fy x Ziee) = 112 mm¥m
Minimum area of tension reinforcement Ac_toa_min = K x b x thase = 380 mm/m
Area of tension reinforcement required As_toa_req = Max(As_toe_ces, As_toe_min) = 390 mmZ/m
Reinforcement provided A393 mesh
Area of reinforcement provided As_ioe_orov = 383 mm?/m

PASS - Reinforcement provided at the retaining wall toe is adequate

Check shear resistance at toe
Design shear stress Vios = Vige / (D x dws) = 0,124 Nfmm?
Allowable shear stress Vaam = Min{0.8 x V(few / 1 N/mm2), 5) x 1 N/mm? = 4,733 N/mm?
PASS - Design shear stress is less than maximum shear stress
From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress Ve_toe = 0.419 N/mm?
Vico < Ve_tos - NO shear reinforcement required
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Design of reinforced concrete retaining wall heel (BS 8002:19984)

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement

Base details
Minimum area of reinforcement
Cover to reinforcement in heel

Calculate shear for heel design
Shear from bearing pressure

Shear from weight of base

Shear from weight of moist backfill
Shear from surcharge

Total shear for heel design
Calculate moment for heel design
Moment from bearing pressure
Moment from weight of base
Moment from weight of moist backfill
Moment from surcharge

Total moment for heel design

300
261

Check heel in bending
Width of heel

Depth of reinforcement
Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

Check shear resistance at heel
Design shear stress
Allowable shear stress

feu = 35 N/mm?
fy = 500 N/mm?

k=0.13 %
Chesl = 35 mm

Vhesl beer = (Pheel_t + Pstem_nesi_f) X |neet / 2 = 57.4 KN/m

Vheel_wi_base = Y1_d X Yoase X Iheet x toase = 12.9 kN/m

Vheal_w!_m =EWmwit= 67.2 kN/m

Vheel_sur = Wsur_r = 20.8 KN/m

Vheel = - Vhsel bear + Viesl_wt_tase + Vhesl wim + Vhee sur = 43.5 KN/m

Mheel_bear = (2 % Preel_i + Pstem_mid_1) X (Iheel + twai / 2)% / 6 = 36.7 kKNm/m
Mheel_wt_base = (Yr-o X Ybase X thase % (Iheet + twan [ 2)2/ 2) = 10.8 KNm/m
Mheel_wt_m = Wm_w_t x (Iheet + twar) / 2 = 55.4 KNm/m

Mhesl_sir = Waur_t X (Iheai + twat) / 2 = 17.2 kKNm/m

Mheal = - Mnes_bear + Mhaei_wi_base + Mnesl_wt_m + Mneal_sur = 46.7 KNm/m

b = 1000 mm/m
Ohesl = thasa — Chesl — (bneet/ 2) = 261.0 mm
Kheet = Mheel / (b x dhee® % fou) = 0.020

Compression reinforcement is not reguired

Zheat = Min(0.5 + V(0.25 - (min(Kreel, 0.225) / 0.9)),0.95) x dresi
Zhee = 248 MM

Ag_heel des = Mnee / (0.87 x fy x Zheel) = 433 mm3/m

As_rest_min = K % D % tazse = 390 mm?/m

As_nesi_rea = Max(As_nesi_ges, As_nealmn) = 433 mm2/m

B503 mesh

As_heal prov = 503 mm?/m

PASS - Reinforcement provided at the retaining wall heel is adequate

Vreel = Vhsal / (b % dhea) = 0.167 N/mm?
Vaam = min(0.8 x V(fou / 1 N/mm3), 5) x 1 N/mm? = 4.733 N/mm?

PASS - Design shear stress is less than maximum shear stress
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From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress

Ve_heel = 0.454 N/mm?Z
Vhee! < Ve_neol - NO shear reinforcement required

Design of cavity reinforced masonry retaining wall stem - BS5628-2:2000
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Wall details
Thickness of outer leaf of wall touer = 100 mm

Thickness of inner leaf of wall
Thickness of reinforced cavity
Depth of stem reinforcement

Masonry details

Masonry type

Compressive strength of units

Mortar designation

Category of manufactoring control of units
Partial safety factor for material strength

Characteristic compressive strength of masonry

Least horizontal dimension of masonry units
Height of masonry units

Ratio of height to least horizontal dimension
From BS5628:2 Table 3d, mortar ii
Characteristic compressive strength

Factored horizontal at-rest forces on stem
Surcharge

Moist backfill above water table

Calculate shear for stem design

Shear at base of stem

Calculate moment for stem design
Surcharge

Moist backfill above water table

Total moment for stem design

Check maximum design moment for wall stem
Width of wall

Maximum design moment

tinner = 100 mm
teavity = twall - fouter - timner = 150 mm
dstem = 215 mm

Aggregate concrete blocks no voids
Punt = 7.3 N/mm?

(if)

Category |

Ymm = 2.0

burit = 100.0 mm
hunit = 215.0 mm
ratio = huni1 / bunt = 2.2

fi = 6.4 N/mm?

Fs_sur_t = y11 % Ko x Surcharge x (hes - toase - dug) = 19.4 kN/m
Fsm_af=0.5x yie x Ko x ym x (Neff - toase - Qus - hsat)? = 31.2 kKN/m

Viatem = Fs_sur 1 + Fs_m_a r= 50.6 kKN/m

Ms_sur = Fs_sur_t % (Nstem + toase) /2 = 22.7 KNm/m
Ms_m_a = Fs_m_a_t x (2 x hsat + he#t - das + toase / 2) / 3 = 26 kNm/m
Mstem = Ms_sm + Ms_m_a = 48.8 kNm/m

b =1000 mm/m
Md_stem =04 x fk x b x dstemz / Ymm = 59.2 kNm/m
PASS - Applied moment is less than maximum design moment
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Check wall stem in bending
Moment of resistance factor

Lever arm factor

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

Check shear resistance at wall stem
Design shear stress
Basic characteristic shear strength of masonry

Shear span
Characteristic shear strength of masonry

Allowable shear stress

Check limiting dimensions
Limiting span/effective depth ratio
Actual span/effective depth ratio

Axial load check
Factored axial load on wall
Limiting axial load

Q = Mstem / dstem® = 1.055 N/mm?
Q=2xcx(1-¢)xfi/vmm

c=0.792

Zsier = min(0.95, ¢) x dstem = 170.2 mm

As_stern_des = Mstem % yms / (fy X Zstem) = 659 mm?/m
As_stem_min = K x b x twat = 455 mm3m

As_stem_req = Max(As_stem_des, As_stem_min) = 659 mm2/m
B785 mesh

As_stiem_prov = T X detem® / (4 x Setem) = 785 mm%m

PASS - Reinforcement provided at the retaining wall stem is adequate

Vsiem = Vstem / (b % dstem) = 0.235 N/mm?
fubes = mMin[0.35 + (17.5 x As_stem_prov / (b x dstem)), 0.7] x 1 N/mm?
fubes = 0.414 N/mm?
a = Msem / Vatem = 964.0 mm
fv = Min(fubzs x max(2.5 - 0.25 x (a / dsem), 1), 1.75 N/mm?)
fu=0.571 N/mm?
Vadm = fu / ymv = 0.285 N/mm?2
PASS - Design shear stress is less than maximum shear stress

ratioma: = 18.00
ratioss = (Rstem + dstem / 2) / dstem = 10.03
PASS - Span to depth ratio is acceptable

Nwail = ([twail % Nstem * ywat + Waead] x v1.0) + (Wive x y1) = 18,1 kN/m
Nimit = 0.1 % fi x twan = 224.0 kKN/m
Applied axial load may be ignored - calculations valid
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Indicative retaining wall reinforcement diagram

Stem reinforcement

Stem reinforcement

Toe reinforcement — «r-—J ——Heel reinforcement

Toe mesh - A393 - (393 mm?%m)
Heel mesh - B503 - (503 mm?%m)
Stem mesh - B785 - (785 mm?/m)




‘s

IHv

i

[ St P CHARD R
| =
Loees & “ oooal
i oooof
] noog
L noonk

Front Elevation 1:100

Boundary Line

Side Elevation 1:100

4.6 High Level - Amenity Space J \

Adj. Extension v

- - - - v v +* L3 - - P-
« Gassed Bank Area 3m High» ¥ v 9
L4 v w - v v L

w ~ W W

T.w *» : _( l UP
1

* w W

w o v ¥

+.v-@!K
:

v'lv w » Slof

p——

1 1

W= =

'L ': I ﬂﬂ_Dlning Area hﬁ]

i |1 -

i i Y R T

| R =
1 |

{ Living Room ) t.
i

!

| i .

| il

‘i ‘ 1

1 il
‘% T%H
| =
CL

Ground Floor Plan 1:50

Adj.




From: George Brown georgeabrown59@gmail.com & /
Subject: Photo from georgeabrownss
Date: 29 January 2024 at 19:10
To: georgaabrown59@gmail.com

Sent from my Huawei phone

iat Rood Light |

L ' - .
ve  Kitchen Area Dining Areais s e Games Roorgie
-+

LE L o
o~

Utility Area




Rear Elevation 1:100

H

Bathroom §
~

65

Landing

Bedroon

[0 |
N\

n 3

First Floor Plan 1:50

BedFoom |

1845

[ Notes

Ths S & toorrigined Wl mum n4c 2 g
P worien drremon oF Frimg Aechescer |

0 res 1ok rom e Fawig Respanatiy =
£5r 4o M2 By $60AE g friem i
arty a Emarmora balore deemanng =en

PrIng ACORETION LNTIRG BN 0 D Aosbed vn
Loy INUTALEN MCLRSEES =D e G
carfirnted by 2 farrd dmarsion,

AL OMRATS $4  INERET LolE et

THe g 1.1 e Pead i ctrpsnrtan weh
SIFR B T ACTEATY LT hed o] ot

SO reeme sew prosoea Ty sut e cormen
0 S I, Ay £ st B ot el vy

SR A BN ATRAm of mirk Daked o muthed
-

Revision: | Descripdon:
A Dasign revised fol
Flanning officers

External Fin

Walls « White Rough
Composite Cladding '
To An Approved Col

Roof - Existing Roof T
Membrane To Propo:

Windows - Anthracit:
RWG - Black PYC

CHARTERED

ARCHITE
[ Prime Architecture Limited
Cross Hands, Lianelli, SA 4
01269 842 575
info@prime-arch.co.uk
wanw. prime-arch.co,uk

|_ @ Prime Arshioshurs Limfied

[ Chenc

Neil Edwards & K:
Florance

(Project Tite:

Proposal of a Side
Extension at 8, Ch
Baglan, Port Talbo

Orawing Tide:
Proposed Floor Pl
Elevations

(" Scata; Orawn:

1:50,1:00 @AI| AH

Job No: Brawing Ne:
1085 02




