PHILOSOPHY & DESIGN OVERVIEW
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Project: 205 Albany Street

Project No:  20-186 |Date: Mar 20 |Engineer: BS Checked By: SHL Sheet No: G3

Introduction
The proposed works at 205 Albany Street comprise of the extension of the existing lower ground floor and reducinf the existing lower
ground floor level.

Ground Conditions
A soil investigation report carried out by ASL showed the ground build up to be approximately 2.0m overlaying London Clay. An
allowable ground bearing pressure of 125kN/m2 has been recomended

Foundations
Foundations to be in the form of mass concrete underpinning of the existing walls at lower ground floor with reinforced concrete
retaining walls underpinning the existing ground floor walls

Stability
N/A

Loadings
All proposed loads are in line with Eurocodes.

Fire Protection
By others
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CALCULATION SHEET
2.1 VERTICAL LOADINGS

QED STRUCTURES

Consulting Structural & Civil Engineers
7 Hove Manor Parade, Hove Street, Hove, East Sussex, BN3 2DF
T: 01273 358035: F: 01273 207451: W www.qedstructures.co.uk

Project: 205 Albany Street

Project No: 20-186 |Date: Mar 20 [Engineer: BS Checked: SHL |Sheet No. G4
Loadings

Flat Roof

Permanent Loads

Flat Roof Finishes 0.45
Joists (200) 0.15
Plywood (12mm) 0.09
insulation 0.02
Plasterboard (12.5mm) 0.09

0.80 kN/m2

Imposed Loads
0.75 Imposed Load 0.75 kN/m2
Glazed Roof

Permanent Loads
Glazing 0.50

0.50 kN/m2

Imposed Loads
0.75 Imposed Load 0.75 kN/m2

Ground floor

Permanent Loads

RC Slab (200mm) 5.00
Screed (75mm) 1.80
Finishes + insulation 0.20

Total = SAY 7.00 kN/m2
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Imposed Loads
1.5 Imposed Load 1.50 kN/m2
Pitched Roof Pitch = 28.00 °
Permanent Loads
Slate Tiles 0.30
Joists (100) 0.08
Batterns 0.05
insulation 0.02
Plasterboard (12.5mm) 0.09
ON SLOPE = SAY 0.55 kN/m2
ON PLAN = 0.55/COS 28 = SAY 0.70 kN/m2
Imposed Loads
0.6 Imposed Load 0.60 kN/m2
Timber floor
Permanent Loads
Services 0.05
Joists (200) 0.15
Floor boards/Ply 0.15
insulation 0.02
Plasterboard (12.5mm) 0.09
SAY 0.50 kN/m2

Imposed Loads
1.5 Imposed + partitions

2.00 kN/m2
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215 Solid wall
Permanent Loads
215mm Brickwork 4.30
Plasterboard (12.5mm) 0.09
SAY 4.40 kN/m2
330 Solid wall
Permanent Loads
330mm brickwork 6.60
Plasterboard (12.5mm) 0.09
Plasterboard (12.5mm) 0.09
SAY 6.80 kN/m2
100 Solid wall
Permanent Loads
100mm brickwork 2.00
Plasterboard (12.5mm) 0.09
Plasterboard (12.5mm) 0.09
SAY 2.20 kN/m2
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Roof space Pitch = 40.00 °

Permanent Loads

Services 0.05
Joists (100) 0.08
insulation 0.02
Plasterboard (12.5mm) 0.09

SAY 0.25 kN/m2

Imposed Loads
0.6 Imposed Load 0.60 kN/m2
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CALCULATION SHEET
3.1 MEMBER LOADINGS

QED STRUCTURES
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Project: 205 Albany Street
Project No: 20-186 Date: Mar 20 Engineer: BS Checked By: SHL
Ref. Calculations
RT1 UDL on top of wall
Retaining ]
wall at rear Dead Live length
(kN/m2) (kN/m2)  /height DL LL
Ground floor 7.00 1.50 0.80 5.60 1.20
Glazed roof 0.50 0.75 2.00 1.00 1.50
215 Solid wall 4.40 0.00 3.00 13.20 0.00
19.80 2.70
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex
incorporating Corrigendum No.1

Retaining wall details
Stem type

Stem height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Base thickness

Base density

Height of retained soil
Depth of cover

Height of water

Water density

Retained soil properties

Soil type

Moist density

Saturated density
Characteristic effective shear re

Characteristic wall friction angle

Base soil properties

Soil type

Soil density

Characteristic effective shear re

Characteristic wall friction angle

Characteristic base friction angle

Presumed bearing capacity

Loading details
Variable surcharge load
Vertical line load at 1550 mm

Cantilever

hstem = 2900 mm
tstem = 350 mm
o =90 deg

Ystem = 25 kKN/m?3
loe = 1450 mm
tbase = 250 mm
Yoase = 25 kN/m?3
hret = 2600 mm
dcover = 0 mm
hwater = 2600 mm
yw = 9.8 KN/m3

Angle of soil surface

Stiff clay
Ymr = 21 KN/m?
Ysr = 21 KN/m?

sistance angle o'k =21 deg
8rk = 10.5 deg

Stiff clay

1o = 21 kN/m?

sistance angle ¢o'vk =21 deg
Svbk = 10.5 deg
Svbk = 14 deg

Pbearing =125 kN/m?

Surchargeq = 10 kN/m?
Pc1 =19.8 kKN/m
Pa1 = 2.7 KN/m

Tedds calculation version 2.9.11

B =0deg
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General arrangement

Calculate retaining wall geometry

Base length

Saturated soil height
Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Using Rankine theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Propping force

lbase = 1800 mm
hsat = 2600 mm
hmoist = 0 mm

lsur =0 mm
Xsur v = 1800 mm
hert = 2850 mm

Xsur_h = 1425 mm
Astem = 1.015 m2
Avase = 0.45 m?2

Vertical distance
Vertical distance

Ko = 0.642 Passive pressure coefficient

Fiotal_v = Fstem + Fbase + Fp_v + Fuater v = 59.1 KN/m

Ftotalfh = Fsurﬁh + Fsatﬁh + Fwaterfh + Fpassfh =85.9 kN/m

Miotal = Mstem + Mbase + Msur + Mp + Msat + Mwater = -5.4 KNm/m

Fpropfbase = 85.9 kN/m

Xstem = 1625 mm
Xbase = 900 mm

Ke =2.117
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Bearing pressure at toe Qroe = 0 kN/m? Bearing pressure at heel Qheel = 0 KN/m?
FAIL - Reaction acts outside base area
Factor of safety FoSw, = 0

FAIL - Maximum applied bearing pressure exceeds allowable bearing pressure

WALL FAILS ON

OVERTURNING. NOT
ENOUGH TOE LENGTH
PROVIDED, WALL WILL
NEED TO BE PROPPED AT

HEAD
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Project Job no.
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Calcs for Start page no./Revision
Retaining wall with top prop 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
BS 12/03/2021 SHL 12/03/2021 SHL 12/03/2021

RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex

incorporating Corrigendum No.1

Retaining wall details
Stem type

Stem height

Prop height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Base thickness

Base density

Height of retained soil
Depth of cover

Height of water

Water density

Retained soil properties

Soil type

Moist density

Saturated density
Characteristic effective shear re

Characteristic wall friction angle

Base soil properties

Soil type

Soil density

Characteristic effective shear re

Characteristic wall friction angle

Propped cantilever
hstem = 2900 mm
hprop = 2800 mm
tstem = 350 mm

o =90 deg

Ystem = 25 kKN/m?3
loe = 1450 mm
tbase = 250 mm
Yoase = 25 kN/m?3
hret = 2600 mm
dcover = 0 mm
hwater = 2600 mm
yw = 9.8 KN/m3

Stiff clay

Ymr = 21 KN/m3
ysr = 21 kKN/m3
sistance angle

Stiff clay
1o = 21 kN/m?
sistance angle

Characteristic base friction angle

Presumed bearing capacity

Loading details
Variable surcharge load
Vertical line load at 1550 mm

Pbearing =125 kN/m?

Surchargeq = 10 kN/m?
Pc1 =19.8 kKN/m
Pa1 = 2.7 KN/m

Angle of soil surface

o'rk = 21 deg
8rk = 10.5 deg

o'bk =21 deg
Svbk = 10.5 deg
dvbk = 14 deg

Tedds calculation version 2.9.11

B =0deg
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General arrangement

Calculate retaining wall geometry

Base length

Saturated soil height
Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Using Rankine theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Propping force to stem

Ibase = 1800 mm
hsat = 2600 mm
hmoist = 0 mm

lsur =0 mm

Xsur v = 1800 mm
hett = 2850 mm
Xsur_h = 1425 mm
Astem = 1.015 m?
Abase = 0.45 m?

Ko = 0.642

Vertical distance
Vertical distance

Passive pressure coefficient

Ftotalfv = Fstem + Fbase + Fva + Fwaterfv =59.1 kN/m

Ftotat h = Fsur h + Fsat h + Fuwater h + Fpass_ h = 85.9 KN/m

Miotal = Mstem + Mbase + Msur + Mp + Msat + Muater = -5.4 kKNm/m

Fprop_stem =19.2 kN/m

Propping force to base

n Project Job no.
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l« 1450 {4-350-»|
WALL CHECKED WITH
ke 1550 ; PROP AT GROUND
E¢ FLOOR SLAB
E X Prop
: 6.4 kN/m?2 -
V|
A
\
y v Propy, -
i— 54.8 kN/m?2
32.8 kN/m? 132.8 kN/m2

Xstem = 1625 mm
Xbase = 900 mm

Ke = 2117

Fprop_base =66.7 KN/m
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Bearing pressure at toe
Factor of safety

RETAINING WALL DESIGN

Qtoe = 32.8 kN/m?
FoSp, = 3.805
PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

Bearing pressure at heel

Qheel = 32.8 kN/m?

In accordance with EN1992-1-1:2004 incorporating Corrigendum dated January 2008 and the UK National Annex
incorporating National Amendment No.1

Concrete details - Table 3.1 - Strength and deformation characteristics for concrete

Concrete strength class
Char.comp.cylinder strength
Secant modulus of elasticity

Design comp.concrete strength

Reinforcement details
Characteristic yield strength
Design yield strength

Cover to reinforcement

C32/40

fo = 32 N/mm?
Ecm = 33346 N/mm?2

fyk = 500 N/mm?
fya = 435 N/mm?

Front face of stem Cst = 35 mm
Top face of base cot =35 mm
Loading details - Combination No.1 - kN/m?2
9.62
|
I
1
;\ 5 9ERA3
v -
£

44.57|

Shear force - Combination No.1 - kN/m

Mean axial tensile strength
Maximum aggregate size
fea = 18.1 N/mm?

Modulus of elasticity
Partial factor

Rear face of stem
Bottom face of base

Tedds calculation version 2.9.11

fetm = 3.0 N/mm?
hagg =20 mm

Partial factor ~ yc =1.50

Es =200000 N/mm?

ys=1.15
Csr =75 mm
Cob =75 mm

Bending moment - Combination No.1 - kNm/m

21.9’—(

|
-17.6

-80.7

38.4

38
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Loading details - Combination No.2 - kN/m? Shear force - Combination No.2 - KN/m Bending moment - Combination No.2 - kNm/m

L 17.7’—é
8.34

-14.1

392

s B A E— N
x -63.9 S 30.6

334 ]6.25

284

Check stem design at 1576 mm

Depth of section

h =350 mm

Rectangular section in flexure - Section 6.1

Design bending moment

Tens.reinforcement required
Tens.reinforcement provided
Min.area of reinforcement

M = 17.6 kNm/m K =0.006 K'=0.207

K'> K - No compression reinforcement is required
AsiMreq = 143 mm?/m
12 dia.bars @ 200 c/c Tens.reinforcement provided  Astvprov = 565 mm?2/m
Astm.min = 470 mm?/m Max.area of reinforcement Astm.max = 14000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required

Library item: Rectangular single summary

Deflection control - Section 7.4

Limiting span to depth ratio

Crack control - Section 7.3
Limiting crack width

40 Actual span to depth ratio 9.4
PASS - Span to depth ratio is less than deflection control limit

Wmax = 0.2 mm Maximum crack width wk = 0.105 mm
PASS - Maximum crack width is less than limiting crack width

Check stem design at base of stem

Depth of section

h =350 mm

Rectangular section in flexure - Section 6.1

Design bending moment

Tens.reinforcement required
Tens.reinforcement provided
Min.area of reinforcement

M = 38.4 kNm/m K=0.017 K'=0.207

K'> K - No compression reinforcement is required
Asrreq = 346 mm?2/m
12 dia.bars @ 100 c/c Tens.reinforcement provided  Asrprov = 1131 mm?2/m
Asrmin = 423 mm?/m Max.area of reinforcement Asrmax = 14000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required

Library item: Rectangular single summary

Deflection control - Section 7.4

Limiting span to depth ratio

40 Actual span to depth ratio 10.4
PASS - Span to depth ratio is less than deflection control limit
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Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.117 mm

PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =80.7 KN/m Design shear resistance Vrac = 143 KN/m
PASS - Design shear resistance exceeds design shear force

Check stem design at prop
Depth of section h =350 mm

Rectangular section in shear - Section 6.2
Design shear force V =21.9 kKN/m Design shear resistance Vrde = 135.3 KN/m
PASS - Design shear resistance exceeds design shear force

Horizontal reinforcement parallel to face of stem - Section 9.6
Min.area of reinforcement Asxreq = 350 mm?/m Max.spacing of reinforcement  Ssx_max = 400 mm
Trans.reinforcement provided 10 dia.bars @ 200 c/c Trans.reinforcement provided  Asxprov = 393 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at toe
Depth of section h =250 mm

Rectangular section in flexure - Section 6.1
Design bending moment M =38 kNm/m K =0.042 K'=0.207
K'> K - No compression reinforcement is required
Tens.reinforcement required  Abb.req = 544 mm?/m
Tens.reinforcement provided 12 dia.bars @ 100 c/c Tens.reinforcement provided  Avb.prov = 1131 mm?/m
Min.area of reinforcement Abb.min = 266 mm?2/m Max.area of reinforcement Abb.max = 10000 mm?2/m
PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary
Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.181 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =52.4 kN/m Design shear resistance Vrd.c = 112.6 kN/m
PASS - Design shear resistance exceeds design shear force

Secondary transverse reinforcement to base - Section 9.3
Min.area of reinforcement Abxreq = 226 mm?/m Max.spacing of reinforcement  Sox_max = 450 mm
Trans.reinforcement provided 10 dia.bars @ 200 c/c Trans.reinforcement provided  Apxprov = 393 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required

DESIGN OK




12 dia.bars @ 100 c/c

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

Reinforcement details
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horvan rapiaraamen, > 14 > 147
parallel to face of stem
12 dia.bars @ 200 clo——f  Je— 12 dia.bars @ 200 c/c
12 dia.bars @ 200 l¢—— 12 dia.bars @ 200 c/c
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex

incorporating Corrigendum No.1

Retaining wall details
Stem type

Stem height

Prop height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Base thickness

Base density

Height of retained soil
Depth of cover

Height of water

Water density

Retained soil properties

Soil type

Moist density

Saturated density
Characteristic effective shear re

Characteristic wall friction angle

Base soil properties

Soil type

Soil density

Characteristic effective shear re

Characteristic wall friction angle

Characteristic base friction angle

Presumed bearing capacity

Loading details
Variable surcharge load
Vertical line load at 1550 mm

Propped cantilever
hstem = 2900 mm
hprop = 2800 mm
tstem = 150 mm

o =90 deg

Ystem = 25 kKN/m?3
loe = 1450 mm
tbase = 250 mm
Yoase = 25 kN/m?3
hret = 2600 mm
dcover = 0 mm
hwater = 2600 mm
yw = 9.8 KN/m3

Angle of soil surface

Stiff clay
Ymr = 21 KN/m?
Ysr = 21 KN/m?

sistance angle o'k =21 deg
8rk = 10.5 deg

Stiff clay

1o = 21 kN/m?

sistance angle ¢o'vk =21 deg
Svbk = 10.5 deg
Subk = 14 deg

Pbearing =125 kN/m?

Surchargeq = 10 kN/m?
Pc1 =19.8 kKN/m
Pa1 = 2.7 KN/m

Tedds calculation version 2.9.11

B =0deg




»
1
{43005

900-

2600

—»{ 250 |¢

6.4 kN/m?

2800
2600

n Project Job no.
- Te k|a®Ted d S 205 Albany Street 20-186
Calcs for Start page no./Revision
Retaining wall - Top section check 2
Calcs by Calcs date Checked by Checked date Approved by Approved date
BS 12/03/2021 SHL 12/03/2021 SHL 12/03/2021
f 1450 »|150)
WALL DESIGN TO
1 1550 CHECK THIN SECTION

AT TOP OF WALL

2850

27.1 kN/m?| 127.1 kN/m?2

| 1600- {

General arrangement

Calculate retaining wall geometry

Base length

Saturated soil height
Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Using Rankine theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Propping force to stem

Ibase = 1600 mm
hsat = 2600 mm
hmoist = 0 mm

sur =0 mm

Xsur v = 1600 mm
hett = 2850 mm
Xsur_h = 1425 mm
Astem = 0.435 m?
Abase = 0.4 m?

Vertical distance
Vertical distance

Ko = 0.642

Ftotalfv = Fstem + Fbase + Fva + Fwaterfv =43.4 KN/m

Ftotat h = Fsur h + Fsat h + Fuwater h + Fpass_ h = 85.9 KN/m

Miotal = Mstem + Mbase + Msur + Mp + Msat + Mwater = -32.1 KNm/m

Fprop_stem =21.9 kN/m

Passive pressure coefficient

Propping force to base

54.8 kN/m?

Xstem = 1525 mm
Xbase = 800 mm

Ke = 2117

Fprop_base =64 kKN/m
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Bearing pressure at toe Qoe = 27.1 kN/m? Bearing pressure at heel Qheet = 27.1 kN/m?
Factor of safety FoSep = 4.611

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with EN1992-1-1:2004 incorporating Corrigendum dated January 2008 and the UK National Annex
incorporating National Amendment No.1

Tedds calculation version 2.9.11

Concrete details - Table 3.1 - Strength and deformation characteristics for concrete

Concrete strength class C32/40

Char.comp.cylinder strength  fox = 32 N/mm? Mean axial tensile strength fetm = 3.0 N/mm?

Secant modulus of elasticity =~ Ecm = 33346 N/mm? Maximum aggregate size hagg =20 mm

Design comp.concrete strength fea = 18.1 N/mm? Partial factor ~ yc =1.50

Reinforcement details

Characteristic yield strength  fyx = 500 N/mm? Modulus of elasticity Es = 200000 N/mm?
Design yield strength fya = 435 N/mm? Partial factor ys=1.15
Cover to reinforcement
Front face of stem Cst = 35 mm Rear face of stem Csr =35 mm
Top face of base cot =35 mm Bottom face of base Cob = 75 mm
Loading details - Combination No.1 - kN/m? Shear force - Combination No.1 - KN/m Bending moment - Combination No.1 - kNm/m

L 219
.62 ’—(

|
-17.6

Stem

844
44
2
S

BR243

H'

-80.7 — 384

36.85

36.85

29.9




.‘ Project Job no.
- Tek|a®TeddS 205 Albany Street 20-186
Calcs for Start page no./Revision
Retaining wall - Top section check 4
Calcs by Calcs date Checked by Checked date Approved by Approved date
BS 12/03/2021 SHL 12/03/2021 SHL 12/03/2021
Loading details - Combination No.2 - kN/m? Shear force - Combination No.2 - kN/m Bending moment - Combination No.2 - kNm/m

[18.34 17.7’—é

&l

306

2765 ]16.25

|:V
2762 | 6.25

&

@

©

225

Check stem design at 1576 mm

Depth of section

h =150 mm

Rectangular section in flexure - Section 6.1

Design bending moment

Tens.reinforcement required
Tens.reinforcement provided
Min.area of reinforcement

M =17.6 kNm/m K =0.056 K'=0.207

K'> K - No compression reinforcement is required
Astmreq = 433 mm?/m
12 dia.bars @ 200 c/c Tens.reinforcement provided  Asmprov = 565 mm?2/m
Astv.min = 156 mm?2/m Max.area of reinforcement Astm.max = 6000 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary

Deflection control - Section 7.4

Limiting span to depth ratio

Crack control - Section 7.3
Limiting crack width

32.5 Actual span to depth ratio 28.3
PASS - Span to depth ratio is less than deflection control limit

Wmax = 0.2 mm Maximum crack width wk = 0.182 mm
PASS - Maximum crack width is less than limiting crack width

Check stem design at base of stem

Depth of section

h =150 mm

Rectangular section in flexure - Section 6.1

Design bending moment

Tens.reinforcement required
Tens.reinforcement provided
Min.area of reinforcement

M = 38.4 kNm/m K=0.101 K'=0.207
K'> K - No compression reinforcement is required
Asrreq = 900 mm2/m
12 dia.bars @ 100 c/c Tens.reinforcement provided — Asrprov = 1131 mm?/m
Asrmin = 171 mm?2/m Max.area of reinforcement Asrmax = 6000 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary

Deflection control - Section 7.4

Limiting span to depth ratio

211 Actual span to depth ratio 25.7
FAIL - Span to depth ratio exceeds deflection control limit
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Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.17 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =80.7 kN/m Design shear resistance VRrd.c = 84.1 kN/m
PASS - Design shear resistance exceeds design shear force

Check base design at toe

Depth of section h =250 mm ONLY THIS CHECK

REQAIRS
Rectangular section in flexure - Section 6.1 e

Design bending moment M = 29.9 kNm/m K=0.033 K'=0.207
K'> K - No compression reinforcement is required
Tens.reinforcement required  Abb.req = 428 mm?2/m
Tens.reinforcement provided 12 dia.bars @ 100 c/c Tens.reinforcement provided  Abb.prov = 1131 mm?/m
Min.area of reinforcement Abb.min = 266 mm?/m Max.area of reinforcement Avbb.max = 10000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary
Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.142 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =41.2 kN/m Design shear resistance VRac = 112.6 KN/m
PASS - Design shear resistance exceeds design shear force

Secondary transverse reinforcement to base - Section 9.3
Min.area of reinforcement Abxreq = 226 mm?3/m Max.spacing of reinforcement  Spx_max = 450 mm
Trans.reinforcement provided 10 dia.bars @ 200 c/c Trans.reinforcement provided  Apxprov = 393 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required
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12 dia.bars @ 200 c/c 12 dia.bars @ 100 c/c

i 12 dia.bars @ 200 c/c 155
150 4P n
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[ J| ¥

12 dia.bars @ 100 c/c s

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

Reinforcement details
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parallel to face of stem _
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12 dia.bars @ 200 l«—— 12 dia.bars @ 200 c/c
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex

incorporating Corrigendum No.1

Retaining wall details
Stem type

Stem height

Prop height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Base thickness

Base density

Height of retained soil
Depth of cover

Height of water

Water density

Retained soil properties

Soil type

Moist density

Saturated density
Characteristic effective shear re

Characteristic wall friction angle

Base soil properties

Soil type

Soil density

Characteristic effective shear re

Characteristic wall friction angle

Propped cantilever
hstem = 3000 mm
hprop = 2800 mm
tstem = 350 mm

o =90 deg

Ystem = 25 kKN/m?3
loe = 1450 mm
tbase = 250 mm
Yoase = 25 kN/m?3
hret = 3000 mm
dcover = 0 mm
hwater = 3000 mm
yw = 9.8 KN/m3

Stiff clay

Ymr = 21 KN/m3
ysr = 21 kKN/m3
sistance angle

Stiff clay
1o = 21 kN/m?
sistance angle

Characteristic base friction angle

Presumed bearing capacity

Loading details
Variable surcharge load
Vertical line load at 1550 mm

Pbearing =125 kN/m?

Surchargeq = 10 kN/m?
Pc1 =19.8 kKN/m
Pa1 = 2.7 KN/m

Angle of soil surface

o'rk = 21 deg
8rk = 10.5 deg

o'bk =21 deg
Svbk = 10.5 deg
dvbk = 14 deg

Tedds calculation version 2.9.11

B =0deg
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f 1450 «-350-»|

3000
3000
800-

I 1550.

&y

6.4 kN/m?

Prop

—»| 250 |e

3000

3250.

33.3 kN/m?

I |
f 1800 >

General arrangement

Calculate retaining wall geometry

Base length

Saturated soil height
Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Using Rankine theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Propping force to stem

lbase = 1800 mm

hsat = 3000 mm
hmoist = 0 mm

sur =0 mm

Xsur v = 1800 mm
hett = 3250 mm
Xsur_ h = 1625 mm
Astem = 1.05 m?

Abase = 0.45 m2

Ko = 0.642

[33.3 kN/m?

Vertical distance
Vertical distance

Passive pressure coefficient

Ftotalfv = Fstem * Fbase + Fva + Fwaterfv =60 kN/m

Ftotat h = Fsur_h + Fsat h + Fuwater h + Fpass_ h = 109.2 KN/m

61.6 kN/m?

BASE LEVEL REDULED
400

Xstem = 1625 mm
Xbase = 900 mm

Ke = 2117

Miotal = Mstem + Mbase + Msur + Mp + Msat + Muater = -43.4 KNm/m

Fprop_stem =31.9 kN/m

Propping force to base

Fprop_base =77.2 KN/m




n Project Job no.
- Tek|a®TeddS 205 Albany Street 20-186
Calcs for Start page no./Revision
Ret wall - reduced level check 3
Calcs by Calcs date Checked by Checked date Approved by Approved date
BS 26/03/2021 SHL 29/03/2021 SHL 29/03/2021
Bearing pressure at toe Qoe = 33.3 kN/m? Bearing pressure at heel Qheet = 33.3 kN/m?
Factor of safety FoSep = 3.75

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with EN1992-1-1:2004 incorporating Corrigendum dated January 2008 and the UK National Annex
incorporating National Amendment No.1

Tedds calculation version 2.9.11

Concrete details - Table 3.1 - Strength and deformation characteristics for concrete

Concrete strength class C32/40

Char.comp.cylinder strength  fox = 32 N/mm? Mean axial tensile strength fetm = 3.0 N/mm?

Secant modulus of elasticity =~ Ecm = 33346 N/mm? Maximum aggregate size hagg =20 mm

Design comp.concrete strength fea = 18.1 N/mm? Partial factor ~ yc =1.50

Reinforcement details

Characteristic yield strength  fyx = 500 N/mm? Modulus of elasticity Es = 200000 N/mm?
Design yield strength fya = 435 N/mm? Partial factor ys=1.15
Cover to reinforcement
Front face of stem Cst = 35 mm Rear face of stem Csr = 75 mm
Top face of base cot =35 mm Bottom face of base Cob = 75 mm
Loading details - Combination No.1 - kN/m? Shear force - Combination No.1 - KN/m Bending moment - Combination No.1 - kKNm/m
,fg.ez
[ 150 33|

| 24 o2

44

—

474

4534 1844
| (
o
8
2
]

45.23

38.7
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Loading details - Combination No.2 - kN/m? Shear force - Combination No.2 - KN/m Bending moment - Combination No.2 - KNm/m
[8.34
Lg 265
-2

| B “0.2

3378625
{
3378 625

-
5
>
IS

Check stem design at 1613 mm
Depth of section h =350 mm

Rectangular section in flexure - Section 6.1
Design bending moment M = 22.6 kNm/m K=0.008 K'=0.207
K'> K - No compression reinforcement is required
Tens.reinforcement required  Asreq = 183 mm?/m
Tens.reinforcement provided 12 dia.bars @ 200 c/c Tens.reinforcement provided  Asmprov = 565 mm?2/m
Min.area of reinforcement Astm.min = 470 mm?/m Max.area of reinforcement Ast.max = 14000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary
Deflection control - Section 7.4
Limiting span to depth ratio 40 Actual span to depth ratio 9.4
PASS - Span to depth ratio is less than deflection control limit

Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.138 mm
PASS - Maximum crack width is less than limiting crack width

Check stem design at base of stem
Depth of section h =350 mm

Rectangular section in flexure - Section 6.1
Design bending moment M = 47.4 KkNm/m K=0.020 K'=0.207
K'> K - No compression reinforcement is required
Tens.reinforcement required  Asr.req = 426 mm?/m
Tens.reinforcement provided 12 dia.bars @ 100 c/c Tens.reinforcement provided — Asrprov = 1131 mm?/m
Min.area of reinforcement Ast.min = 423 mm?/m Max.area of reinforcement Asrmax = 14000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary
Deflection control - Section 7.4
Limiting span to depth ratio 40 Actual span to depth ratio 10.4
PASS - Span to depth ratio is less than deflection control limit
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Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.147 mm

PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =96.7 kN/m Design shear resistance Vrac = 143 KN/m
PASS - Design shear resistance exceeds design shear force

Check stem design at prop
Depth of section h =350 mm

Rectangular section in flexure - Section 6.1
Design bending moment M = 0.2 kNm/m K=0.000 K'=0.207
K'> K - No compression reinforcement is required
Tens.reinforcement required  Asr1.req = 2 mm?/m
Tens.reinforcement provided 12 dia.bars @ 200 c/c Tens.reinforcement provided — Asr1.prov = 565 mm?2/m
Min.area of reinforcement Asrt.min = 423 mm?/m Max.area of reinforcement Asrt.max = 14000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary
Deflection control - Section 7.4
Limiting span to depth ratio 16 Actual span to depth ratio 0.7
PASS - Span to depth ratio is less than deflection control limit

Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.001 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =33 kN/m Design shear resistance Vrd.c = 135.3 kN/m
PASS - Design shear resistance exceeds design shear force

Horizontal reinforcement parallel to face of stem - Section 9.6
Min.area of reinforcement Asxreq = 350 mm?/m Max.spacing of reinforcement  Ssx_max = 400 mm
Trans.reinforcement provided 10 dia.bars @ 200 c/c Trans.reinforcement provided  Asxprov = 393 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at toe
Depth of section h =250 mm

Rectangular section in flexure - Section 6.1
Design bending moment M = 38.7 kNm/m K =0.042 K'=0.207
K'> K - No compression reinforcement is required
Tens.reinforcement required  Abb.req = 554 mm?2/m
Tens.reinforcement provided 12 dia.bars @ 100 c/c Tens.reinforcement provided  Ab.prov = 1131 mm?/m
Min.area of reinforcement Abb.min = 266 mm?/m Max.area of reinforcement Abb.max = 10000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary
Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.185 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =53.3 KN/m Design shear resistance Vrdc = 112.6 KN/m
PASS - Design shear resistance exceeds design shear force
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Secondary transverse reinforcement to base - Section 9.3
Min.area of reinforcement Abxreq = 226 mm?/m Max.spacing of reinforcement  Sbx_max = 450 mm
Trans.reinforcement provided 10 dia.bars @ 200 c/c Trans.reinforcement provided  Aoxprov = 393 mm?2/m

PASS - Area of reinforcement provided is greater than area of reinforcement required

10 dia.bars @ 200 c/c35¥| |4~ | |- 75

horizontal reinforcement

parallel to face of stem
—
12 dia.bars @ 200 c/c l¢—— 12 dia.bars @ 200 c/c
12 dia.bars @ 200 l¢—— 12 dia.bars @ 200 c/c
12 dia.bars @ 200 c/c 12 dia.bars @ 100 c/c
+ 12 dia.bars @ 200 c/c
f -
150
F [ = I
8 x
75

12 dia.bars @ 100 c/c

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

Reinforcement details

DESIGN OK
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex

incorporating Corrigendum No.1

Retaining wall details
Stem type

Stem height

Prop height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Base thickness

Base density

Height of retained soil
Depth of cover

Height of water

Water density

Retained soil properties

Soil type

Moist density

Saturated density
Characteristic effective shear re

Characteristic wall friction angle

Base soil properties

Soil type

Soil density

Characteristic effective shear re

Characteristic wall friction angle

Characteristic base friction angle

Presumed bearing capacity

Loading details
Variable surcharge load
Vertical line load at 1550 mm

Propped cantilever
hstem = 3200 mm
hprop = 3100 mm
tstem = 150 mm

o =90 deg

Ystem = 25 kKN/m?3
loe = 1450 mm
tbase = 250 mm
Yoase = 25 kN/m?3
hret = 3000 mm
dcover = 0 mm
hwater = 3000 mm
yw = 9.8 KN/m3

Angle of soil surface

Stiff clay
Ymr = 21 KN/m?
Ysr = 21 KN/m?

sistance angle o'k =21 deg
8rk = 10.5 deg

Stiff clay

1o = 21 kN/m?

sistance angle ¢o'vk =21 deg
Svbk = 10.5 deg
Subk = 14 deg

Pbearing =125 kN/m?

Surchargeq = 10 kN/m?
Pc1 =19.8 kKN/m
Pa1 = 2.7 KN/m

Tedds calculation version 2.9.11

B =0deg
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§ _ Prop

N 6.4 kN/m? <

3000
3250-

Calculate retaining wall geometry

Base length

Saturated soil height
Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Using Rankine theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Propping force to stem

) -
N\
61.6 kN/m?
27.8 kN/m?2| 7.8 kN/m2
|« 1600- {
General arrangement
CHECK SAME WALL
FOR TOP
REINFORCEMENT
lbase = 1600 mm
hsat = 3000 mm
hmoist = 0 mm
lsur = 0 mm
Xsur v = 1600 mm
heff = 3250 mm
Xsur_h = 1625 mm
Astem = 0.48 m? Vertical distance Xstem = 1525 mm
Abase = 0.4 m? Vertical distance Xbase = 800 mm
Ko = 0.642 Passive pressure coefficient Kp=2.117

Fiotal_v = Fstem + Foase + Fp_v + Fuwater v = 44.5 KN/m

Ftotalfh = Fsurﬁh + Fsatﬁh + Fwaterfh + Fpassfh =109.2 kN/m

Miotal = Mstem + Mbase + Msur + Mp + Msat + Mwater = -69.9 KNm/m

Forop_stem = 31.5 KN/m Propping force to base Forop_base = 77.7 KN/m
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Bearing pressure at toe Qoe = 27.8 kN/m? Bearing pressure at heel Qheet = 27.8 kN/m?
Factor of safety FoSup = 4.494

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with EN1992-1-1:2004 incorporating Corrigendum dated January 2008 and the UK National Annex
incorporating National Amendment No.1

Tedds calculation version 2.9.11

Concrete details - Table 3.1 - Strength and deformation characteristics for concrete

Concrete strength class C32/40

Char.comp.cylinder strength  fox = 32 N/mm? Mean axial tensile strength fetm = 3.0 N/mm?

Secant modulus of elasticity =~ Ecm = 33346 N/mm? Maximum aggregate size hagg =20 mm

Design comp.concrete strength fea = 18.1 N/mm? Partial factor ~ yc =1.50

Reinforcement details

Characteristic yield strength  fyx = 500 N/mm? Modulus of elasticity Es = 200000 N/mm?
Design yield strength fya = 435 N/mm? Partial factor ys=1.15

Cover to reinforcement

Front face of stem Cst = 35 mm Rear face of stem Csr =35 mm

Top face of base cot =35 mm Bottom face of base Cob = 75 mm

- i - 2
Loading details - Combination No.1 - kN/m Shear force - Combination No.1 - kN/m Bending moment - Combination No. 1 - kNm/m

e, r

[18.44
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|’ 44
|
|

2

w

g

37.8
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309
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Loading details - Combination No.2 - kN/m 2

6.2!

Shear force - Combination No.2 - kN/m Bending moment - Combination No.2 - kNm/m

||8-34 I

6.2!

28.33

Check stem design at 1756 mm
Depth of section h=

[ﬂ

80.3 431
232

28.32

150 mm

Rectangular section in flexure - Section 6.1

Design bending moment M=

Tens.reinforcement required  Asm.

25.2 kNm/m K=0.080 K'=0.207
K'> K - No compression reinforcement is required
req = 633 mm2/m

Tens.reinforcement provided 12 dia.bars @ 200 c/c Tens.reinforcement provided ~ Asmprov = 565 mm?/m

Min.area of reinforcement Ast.

Deflection control - Section 7.4

min = 156 mm?/m Max.area of reinforcement Astmmax = 6000 mm?2/m
FAIL - Area of reinforcement provided is less than area of reinforcement required

Library item: Rectangular single summary

Limiting span to depth ratio 16.5 Actual span to depth ratio 31.3

Crack control - Section 7.3

FAIL - Span to depth ratio exceeds deflection control limit

Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.302 mm

FAIL - Maximum crack width exceeds limiting crack width

Check stem design at base of stem
Depth of section h =150 mm

Rectangular section in flexure - Section 6.1

Design bending moment M=

54.3 KNm/m K=0.143 K'=0.207
K'> K - No compression reinforcement is required

Tens.reinforcement required  Asr.req = 1346 mm?2/m

Tens.reinforcement provided 12 d
Min.area of reinforcement Asrm

Deflection control - Section 7.4
Limiting span to depth ratio 12.5

ia.bars @ 100 c/c Tens.reinforcement provided  Asrprov = 1131 mm?/m
in =171 mm?/m Max.area of reinforcement Asrmax = 6000 mm?/m
FAIL - Area of reinforcement provided is less than area of reinforcement required

Library item: Rectangular single summary

Actual span to depth ratio 28.4
FAIL - Span to depth ratio exceeds deflection control limit
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Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.277 mm
FAIL - Maximum crack width exceeds limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =102.3 kN/m Design shear resistance VRd.c = 84.1 kN/m
FAIL - Design shear resistance is less than design shear force

Check base design at toe

Depth of section h =250 mm ONLY THIS CHECK
RERUIRED

Rectangular section in flexure - Section 6.1
Design bending moment M = 30.9 kNm/m K=0.034 K'=0.207
K'> K - No compression reinforcement is required
Tens.reinforcement required  Abb.req = 442 mm?2/m
Tens.reinforcement provided 12 dia.bars @ 100 c/c Tens.reinforcement provided  Abb.prov = 1131 mm?/m
Min.area of reinforcement Avb.min = 266 mm?2/m Max.area of reinforcement Avbb.max = 10000 mm?/m
PASS - Area of reinforcement provided is greater than area of reinforcement required
Library item: Rectangular single summary
Crack control - Section 7.3
Limiting crack width Wmax = 0.2 mm Maximum crack width wk = 0.147 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2
Design shear force V =42.6 kN/m Design shear resistance VRac = 112.6 KN/m
PASS - Design shear resistance exceeds design shear force

Secondary transverse reinforcement to base - Section 9.3
Min.area of reinforcement Abxreq = 226 mm?3/m Max.spacing of reinforcement  Spx_max = 450 mm
Trans.reinforcement provided 10 dia.bars @ 200 c/c Trans.reinforcement provided  Apxprov = 393 mm?/m

PASS - Area of reinforcement provided is greater than area of reinforcement required
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10 dia.bars @ 200 c/c35_y|lg! g
horizontal reinfcrcemenl35 i

parallel to face of stem

12 dia.bars @ 200 c/c

12 dia.bars @ 200 c/c

12 dia.bars @ 200 c/c

N
|[— 12 dia.bars @ 200 c/c

l[— 12 dia.bars @ 200 c/c

12 dia.bars @ 100 c/c

i 12 dia.bars @ 200 clc 35
150 i
I - T
T
T
75

12 dia.bars @ 100 c/c

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

Reinforcement details
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NOTES:-

1. THIS DRAWING IS NOT TO BE SCALED, WORK

350mm THICK REINFORCED FROM GIVEN DIMENSIONS ONLY.

N
I| CONCRETE LINTELS, No. TO SUIT
| | WALL THICKNESS 1]

175 mm THICK REINFORCED CONCRETE RETAINING WALL TO BE
CONCRETE SLAB WITH A393 EXCAVATED AND CAST IN TYPICAL 175 mm THICK REINFORCED
v UNDERPIN SEQUENGE CONCRETE SLAB WITH A393 2. THIS DRAWING IS TO BE READ IN
MESH TOP AND BOTTOM CONJUNCTION WITH ALL RELEVANT
\ ARCHITECTS, SERVICE ENGINEERS,
I i I i I GLAZED WALKWAY BY MIN. 150mm THICK SECTION OF SPECIALISTS, QED STRUCTURES DRAWINGS,
350mm THICK REINFORCED - 150mm SPECIFICATIONS AND BILL OF QUANTITIES.
CONCRETE RETAINING WALL TO BE \ SLAB THICKENING SPECIALIST TOP OF WALL SECTION RC WALL EXTENDED UP IN FRONT
EXCAVATED AND CAST IN TYPICAL BELOW WALL TBC SUB-CONTRACTOR DESIGNED TO SPAN OF EXISTING WALL TO PROVIDE
UNDERPIN SEQUENCE \ 350mm THICK REINFORCED HORIZONTALLY BETWEEN PROP FROM ROUND FLOOR SLAB, 3. ANY DISCREPANCIES OR VARIATIONS ARE TO
GROUND FLOOR SLABS
| | | | CONCRETE RETAINING WALL TO BE REFER TO SECTION 01 BE REPORTED IMMEDIATELY TO QED
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