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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
Tedds calculation version 2.9.09

Retaining wall details

Stem type; Propped cantilever

Stem height; hstem = 3600 mm

Prop height; hprop = 3100 mm

Stem thickness; tstem = 250 mm

Angle to rear face of stem;  = 90 deg

Stem density; stem = 25 kN/m3

Toe length; ltoe = 1000 mm

Base thickness; tbase = 450 mm

Base density; base = 25 kN/m3

Height of retained soil; hret = 3600 mm

Angle of soil surface;  = 0 deg

Depth of cover; dcover = 0 mm

Height of water; hwater = 3000 mm

Water density; w = 9.8 kN/m3

Retained soil properties

Soil type; Stiff clay

Moist density; mr = 19 kN/m3

Saturated density; sr = 19 kN/m3

Characteristic effective shear resistance angle; 'r.k = 18 deg

Characteristic wall friction angle; r.k = 9 deg

Base soil properties

Soil type; Stiff clay

Soil density; b = 19 kN/m3

Characteristic effective shear resistance angle; 'b.k = 18 deg

Characteristic wall friction angle; b.k = 9 deg

Characteristic base friction angle; bb.k = 12 deg

Presumed bearing capacity; Pbearing = 100 kN/m2

Loading details

Permanent surcharge load; SurchargeG = 10 kN/m2

Variable surcharge load; SurchargeQ = 10 kN/m2
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Calculate retaining wall geometry

Base length; lbase = ltoe + tstem = 1250 mm

Saturated soil height; hsat = hwater + dcover = 3000 mm

Moist soil height; hmoist = hret - hwater = 600 mm

Length of surcharge load; lsur = lheel = 0 mm

 - Distance to vertical component; xsur_v = lbase - lheel / 2 = 1250 mm

Effective height of wall; heff = hbase + dcover + hret = 4050 mm

 - Distance to horizontal component; xsur_h = heff / 2 = 2025 mm

Area of wall stem; Astem = hstem  tstem = 0.9 m2

 - Distance to vertical component; xstem = ltoe + tstem / 2 = 1125 mm

Area of wall base; Abase = lbase  tbase = 0.563 m2

 - Distance to vertical component; xbase = lbase / 2 = 625 mm

Using Coulomb theory

Active pressure coefficient; KA = sin( + 'r.k)2 / (sin()2  sin( - r.k)  [1 + [sin('r.k + r.k)  sin('r.k 

- ) / (sin( - r.k)  sin( + ))]]2) = 0.483

Passive pressure coefficient; KP = sin(90 - 'b.k)2 / (sin(90 + b.k)  [1 - [sin('b.k + b.k)  sin('b.k) / 

(sin(90 + b.k))]]2) = 2.359

Bearing pressure check

Vertical forces on wall

Wall stem; Fstem = Astem  stem = 22.5 kN/m

Wall base; Fbase = Abase  base = 14.1 kN/m
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Total; Ftotal_v = Fstem + Fbase + Fwater_v = 36.6 kN/m

Horizontal forces on wall

Surcharge load; Fsur_h = KA  cos(r.k)  (SurchargeG + SurchargeQ)  heff = 38.6 kN/m

Saturated retained soil; Fsat_h = KA  cos(r.k)  (sr - w)  (hsat + hbase)2 / 2 = 26.1 kN/m

Water; Fwater_h = w  (hwater + dcover + hbase)2 / 2 = 58.4 kN/m

Moist retained soil; Fmoist_h = KA  cos(r.k)  mr  ((heff - hsat - hbase)2 / 2 + (heff - hsat - hbase)  

(hsat + hbase)) = 20.4 kN/m

Base soil; Fpass_h = -KP  cos(b.k)  b  (dcover + hbase)2 / 2 = -4.5 kN/m

Total; Ftotal_h = Fsur_h + Fsat_h + Fwater_h + Fmoist_h + Fpass_h = 139 kN/m

Moments on wall

Wall stem; Mstem = Fstem  xstem = 25.3 kNm/m

Wall base; Mbase = Fbase  xbase = 8.8 kNm/m

Surcharge load; Msur = -Fsur_h  xsur_h = -78.3 kNm/m

Saturated retained soil; Msat = -Fsat_h  xsat_h = -30 kNm/m

Water; Mwater = -Fwater_h  xwater_h = -67.1 kNm/m

Moist retained soil; Mmoist = -Fmoist_h  xmoist_h = -38.3 kNm/m

Total; Mtotal = Mstem + Mbase + Msur + Msat + Mwater + Mmoist = -179.6 kNm/m

Check bearing pressure

Propping force to stem; Fprop_stem = (Ftotal_v  lbase / 2 - Mtotal) / (hprop + tbase) = 57 kN/m

Propping force to base; Fprop_base = Ftotal_h - Fprop_stem = 82 kN/m

Moment from propping force; Mprop = Fprop_stem  (hprop + tbase) = 202.5 kNm/m

Distance to reaction; x = (Mtotal + Mprop) / Ftotal_v = 625 mm

Eccentricity of reaction; e = x - lbase / 2 = 0 mm

Loaded length of base; lload = lbase = 1250 mm

Bearing pressure at toe; qtoe = Ftotal_v / lbase  (1 - 6  e / lbase) = 29.3 kN/m2

Bearing pressure at heel; qheel = Ftotal_v / lbase  (1 + 6  e / lbase) = 29.3 kN/m2

Factor of safety; FoSbp = Pbearing / max(qtoe, qheel) = 3.419

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 2.9.09

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

Concrete strength class; C30/37

Characteristic compressive cylinder strength; fck = 30 N/mm2

Characteristic compressive cube strength; fck,cube = 37 N/mm2

Mean value of compressive cylinder strength; fcm = fck + 8 N/mm2 = 38 N/mm2

Mean value of axial tensile strength; fctm = 0.3 N/mm2  (fck / 1 N/mm2)2/3 = 2.9 N/mm2

5% fractile of axial tensile strength; fctk,0.05 = 0.7  fctm = 2.0 N/mm2

Secant modulus of elasticity of concrete; Ecm = 22 kN/mm2  (fcm / 10 N/mm2)0.3 = 32837 N/mm2

Partial factor for concrete - Table 2.1N; C = 1.50

Compressive strength coefficient - cl.3.1.6(1); cc = 0.85

Design compressive concrete strength - exp.3.15; fcd = cc  fck / C = 17.0 N/mm2

Maximum aggregate size; hagg = 20 mm
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Ultimate strain - Table 3.1; cu2 = 0.0035

Shortening strain - Table 3.1; cu3 = 0.0035

Effective compression zone height factor;  = 0.80

Effective strength factor;  = 1.00

Bending coefficient k1; K1 = 0.40

Bending coefficient k2; K2 = 1.00  (0.6 + 0.0014/cu2) = 1.00

Bending coefficient k3; K3 =0.40

Bending coefficient k4; K4 = 1.00  (0.6 + 0.0014/cu2) =1.00

Reinforcement details

Characteristic yield strength of reinforcement; fyk = 500 N/mm2

Modulus of elasticity of reinforcement; Es = 200000 N/mm2

Partial factor for reinforcing steel - Table 2.1N; S = 1.15

Design yield strength of reinforcement; fyd = fyk / S = 435 N/mm2

Cover to reinforcement

Front face of stem; csf = 40 mm

Rear face of stem; csr = 50 mm

Top face of base; cbt = 50 mm

Bottom face of base; cbb = 75 mm
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Check stem design at 1787 mm

Depth of section; h = 250 mm

Rectangular section in flexure - Section 6.1

Design bending moment combination 1; M = 28.9 kNm/m

Depth to tension reinforcement; d = h - csf - sx - sfM / 2 = 194 mm

K = M / (d2  fck) = 0.026

K' = (2    cc/C)(1 -   ( - K1)/(2  K2))(  ( - K1)/(2  K2))

K' = 0.207

K' > K - No compression reinforcement is required

Lever arm; z = min(0.5 + 0.5  (1 - 2  K / (  cc / C))0.5, 0.95)  d = 184 mm

Depth of neutral axis; x = 2.5  (d – z) = 24 mm

Area of tension reinforcement required; AsfM.req = M / (fyd  z) = 360 mm2/m

Tension reinforcement provided; 12 dia.bars @ 200 c/c

Area of tension reinforcement provided; AsfM.prov =   sfM2 / (4  ssfM) = 565 mm2/m

Minimum area of reinforcement - exp.9.1N; AsfM.min = max(0.26  fctm / fyk, 0.0013)  d = 292 mm2/m

Maximum area of reinforcement - cl.9.2.1.1(3); AsfM.max = 0.04  h = 10000 mm2/m

max(AsfM.req, AsfM.min) / AsfM.prov = 0.637

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

Deflection control - Section 7.4

Reference reinforcement ratio;  = (fck / 1 N/mm2) / 1000 = 0.005

Required tension reinforcement ratio;  = AsfM.req / d = 0.002

Required compression reinforcement ratio; ' = AsfM.2.req / d2 = 0.000

Structural system factor - Table 7.4N; Kb = 1

Reinforcement factor - exp.7.17; Ks = min(500 N/mm2 / (fyk  AsfM.req / AsfM.prov), 1.5) = 1.5

Limiting span to depth ratio - exp.7.16.a; min(Ks  Kb  [11 + 1.5  (fck / 1 N/mm2)  0 /  + 3.2  (fck / 1 

N/mm2)  (0 /  - 1)3/2], 40  Kb) = 40

Actual span to depth ratio; hprop / d = 16

PASS - Span to depth ratio is less than deflection control limit
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Crack control - Section 7.3

Limiting crack width; wmax = 0.3 mm

Variable load factor - EN1990 – Table A1.1; 2 = 0.6

Serviceability bending moment; Msls = 19.9 kNm/m

Tensile stress in reinforcement; s = Msls / (AsfM.prov  z) = 190.8 N/mm2

Load duration; Long term

Load duration factor; kt = 0.4

Effective area of concrete in tension; Ac.eff = min(2.5  (h - d), (h - x) / 3, h / 2)

Ac.eff = 75250 mm2/m

Mean value of concrete tensile strength; fct.eff = fctm = 2.9 N/mm2

Reinforcement ratio; p.eff = AsfM.prov / Ac.eff = 0.008

Modular ratio; e = Es / Ecm = 6.091

Bond property coefficient; k1 = 0.8

Strain distribution coefficient; k2 = 0.5

k3 = 3.4

k4 = 0.425

Maximum crack spacing - exp.7.11; sr.max = k3  csf + k1  k2  k4  sfM / p.eff = 407 mm

Maximum crack width - exp.7.8; wk = sr.max  max(s – kt  (fct.eff / p.eff)  (1 + e  p.eff), 0.6  s) / Es

wk = 0.233 mm

wk / wmax = 0.777

PASS - Maximum crack width is less than limiting crack width

Check stem design at base of stem

Depth of section; h = 250 mm

Rectangular section in flexure - Section 6.1

Design bending moment combination 1; M = 59.9 kNm/m

Depth to tension reinforcement; d = h - csr - sr / 2 = 192 mm

K = M / (d2  fck) = 0.054

K' = (2    cc/C)(1 -   ( - K1)/(2  K2))(  ( - K1)/(2  K2))

K' = 0.207

K' > K - No compression reinforcement is required

Lever arm; z = min(0.5 + 0.5  (1 - 2  K / (  cc / C))0.5, 0.95)  d = 182 mm

Depth of neutral axis; x = 2.5  (d – z) = 24 mm

Area of tension reinforcement required; Asr.req = M / (fyd  z) = 756 mm2/m

Tension reinforcement provided; 16 dia.bars @ 150 c/c

Area of tension reinforcement provided; Asr.prov =   sr2 / (4  ssr) = 1340 mm2/m

Minimum area of reinforcement - exp.9.1N; Asr.min = max(0.26  fctm / fyk, 0.0013)  d = 289 mm2/m

Maximum area of reinforcement - cl.9.2.1.1(3); Asr.max = 0.04  h = 10000 mm2/m

max(Asr.req, Asr.min) / Asr.prov = 0.564

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

Deflection control - Section 7.4

Reference reinforcement ratio;  = (fck / 1 N/mm2) / 1000 = 0.005

Required tension reinforcement ratio;  = Asr.req / d = 0.004

Required compression reinforcement ratio; ' = Asr.2.req / d2 = 0.000

Structural system factor - Table 7.4N; Kb = 1

Reinforcement factor - exp.7.17; Ks = min(500 N/mm2 / (fyk  Asr.req / Asr.prov), 1.5) = 1.5
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Limiting span to depth ratio - exp.7.16.a; min(Ks  Kb  [11 + 1.5  (fck / 1 N/mm2)  0 /  + 3.2  (fck / 1 

N/mm2)  (0 /  - 1)3/2], 40  Kb) = 40

Actual span to depth ratio; hprop / d = 16.1

PASS - Span to depth ratio is less than deflection control limit

Crack control - Section 7.3

Limiting crack width; wmax = 0.3 mm

Variable load factor - EN1990 – Table A1.1; 2 = 0.6

Serviceability bending moment; Msls = 41.6 kNm/m

Tensile stress in reinforcement; s = Msls / (Asr.prov  z) = 170.3 N/mm2

Load duration; Long term

Load duration factor; kt = 0.4

Effective area of concrete in tension; Ac.eff = min(2.5  (h - d), (h - x) / 3, h / 2)

Ac.eff = 75277 mm2/m

Mean value of concrete tensile strength; fct.eff = fctm = 2.9 N/mm2

Reinforcement ratio; p.eff = Asr.prov / Ac.eff = 0.018

Modular ratio; e = Es / Ecm = 6.091

Bond property coefficient; k1 = 0.8

Strain distribution coefficient; k2 = 0.5

k3 = 3.4

k4 = 0.425

Maximum crack spacing - exp.7.11; sr.max = k3  csr + k1  k2  k4  sr / p.eff = 323 mm

Maximum crack width - exp.7.8; wk = sr.max  max(s – kt  (fct.eff / p.eff)  (1 + e  p.eff), 0.6  s) / Es

wk = 0.165 mm

wk / wmax = 0.55

PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2

Design shear force; V = 109.6 kN/m

CRd,c = 0.18 / C = 0.120

k = min(1 + (200 mm / d), 2) = 2.000

Longitudinal reinforcement ratio; l = min(Asr.prov / d, 0.02) = 0.007

vmin = 0.035 N1/2/mm  k3/2  fck0.5 = 0.542 N/mm2

Design shear resistance - exp.6.2a & 6.2b; VRd.c = max(CRd.c  k  (100 N2/mm4  l  fck)1/3, vmin)  d

VRd.c = 127 kN/m

V / VRd.c = 0.863

PASS - Design shear resistance exceeds design shear force

Check stem design at prop

Depth of section; h = 250 mm

Rectangular section in flexure - Section 6.1

Design bending moment combination 1; M = 2 kNm/m

Depth to tension reinforcement; d = h - csr - sr1 / 2 = 194 mm

K = M / (d2  fck) = 0.002

K' = (2    cc/C)(1 -   ( - K1)/(2  K2))(  ( - K1)/(2  K2))

K' = 0.207

K' > K - No compression reinforcement is required

Lever arm; z = min(0.5 + 0.5  (1 - 2  K / (  cc / C))0.5, 0.95)  d = 184 mm
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Depth of neutral axis; x = 2.5  (d – z) = 24 mm

Area of tension reinforcement required; Asr1.req = M / (fyd  z) = 24 mm2/m

Tension reinforcement provided; 12 dia.bars @ 200 c/c

Area of tension reinforcement provided; Asr1.prov =   sr12 / (4  ssr1) = 565 mm2/m

Minimum area of reinforcement - exp.9.1N; Asr1.min = max(0.26  fctm / fyk, 0.0013)  d = 292 mm2/m

Maximum area of reinforcement - cl.9.2.1.1(3); Asr1.max = 0.04  h = 10000 mm2/m

max(Asr1.req, Asr1.min) / Asr1.prov = 0.517

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

Deflection control - Section 7.4

Reference reinforcement ratio;  = (fck / 1 N/mm2) / 1000 = 0.005

Required tension reinforcement ratio;  = Asr1.req / d = 0.000

Required compression reinforcement ratio; ' = Asr1.2.req / d2 = 0.000

Structural system factor - Table 7.4N; Kb = 0.4

Reinforcement factor - exp.7.17; Ks = min(500 N/mm2 / (fyk  Asr1.req / Asr1.prov), 1.5) = 1.5

Limiting span to depth ratio - exp.7.16.a; min(Ks  Kb  [11 + 1.5  (fck / 1 N/mm2)  0 /  + 3.2  (fck / 1 

N/mm2)  (0 /  - 1)3/2], 40  Kb) = 16

Actual span to depth ratio; (hstem - hprop) / d = 2.6

PASS - Span to depth ratio is less than deflection control limit

Crack control - Section 7.3

Limiting crack width; wmax = 0.3 mm

Variable load factor - EN1990 – Table A1.1; 2 = 0.6

Serviceability bending moment; Msls = 1.1 kNm/m

Tensile stress in reinforcement; s = Msls / (Asr1.prov  z) = 10.9 N/mm2

Load duration; Long term

Load duration factor; kt = 0.4

Effective area of concrete in tension; Ac.eff = min(2.5  (h - d), (h - x) / 3, h / 2)

Ac.eff = 75250 mm2/m

Mean value of concrete tensile strength; fct.eff = fctm = 2.9 N/mm2

Reinforcement ratio; p.eff = Asr1.prov / Ac.eff = 0.008

Modular ratio; e = Es / Ecm = 6.091

Bond property coefficient; k1 = 0.8

Strain distribution coefficient; k2 = 0.5

k3 = 3.4

k4 = 0.425

Maximum crack spacing - exp.7.11; sr.max = k3  csr + k1  k2  k4  sr1 / p.eff = 441 mm

Maximum crack width - exp.7.8; wk = sr.max  max(s – kt  (fct.eff / p.eff)  (1 + e  p.eff), 0.6  s) / Es

wk = 0.014 mm

wk / wmax = 0.048

PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2

Design shear force; V = 41.5 kN/m

CRd,c = 0.18 / C = 0.120

k = min(1 + (200 mm / d), 2) = 2.000

Longitudinal reinforcement ratio; l = min(Asr1.prov / d, 0.02) = 0.003

vmin = 0.035 N1/2/mm  k3/2  fck0.5 = 0.542 N/mm2
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Design shear resistance - exp.6.2a & 6.2b; VRd.c = max(CRd.c  k  (100 N2/mm4  l  fck)1/3, vmin)  d

VRd.c = 105.2 kN/m

V / VRd.c = 0.395

PASS - Design shear resistance exceeds design shear force

Horizontal reinforcement parallel to face of stem - Section 9.6

Minimum area of reinforcement – cl.9.6.3(1); Asx.req = max(0.25  Asr.prov, 0.001  tstem) = 335 mm2/m

Maximum spacing of reinforcement – cl.9.6.3(2); ssx_max = 400 mm

Transverse reinforcement provided; 10 dia.bars @ 200 c/c

Area of transverse reinforcement provided; Asx.prov =   sx2 / (4  ssx) = 393 mm2/m

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

Check base design at toe

Depth of section; h = 450 mm

Rectangular section in flexure - Section 6.1

Design bending moment combination 1; M = 12.1 kNm/m

Depth to tension reinforcement; d = h - cbb - bb / 2 = 369 mm

K = M / (d2  fck) = 0.003

K' = (2    cc/C)(1 -   ( - K1)/(2  K2))(  ( - K1)/(2  K2))

K' = 0.207

K' > K - No compression reinforcement is required

Lever arm; z = min(0.5 + 0.5  (1 - 2  K / (  cc / C))0.5, 0.95)  d = 351 mm

Depth of neutral axis; x = 2.5  (d – z) = 46 mm

Area of tension reinforcement required; Abb.req = M / (fyd  z) = 80 mm2/m

Tension reinforcement provided; 12 dia.bars @ 200 c/c

Area of tension reinforcement provided; Abb.prov =   bb2 / (4  sbb) = 565 mm2/m

Minimum area of reinforcement - exp.9.1N; Abb.min = max(0.26  fctm / fyk, 0.0013)  d = 556 mm2/m

Maximum area of reinforcement - cl.9.2.1.1(3); Abb.max = 0.04  h = 18000 mm2/m

max(Abb.req, Abb.min) / Abb.prov = 0.983

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

Crack control - Section 7.3

Limiting crack width; wmax = 0.3 mm

Variable load factor - EN1990 – Table A1.1; 2 = 0.6

Serviceability bending moment; Msls = 9 kNm/m

Tensile stress in reinforcement; s = Msls / (Abb.prov  z) = 45.4 N/mm2

Load duration; Long term

Load duration factor; kt = 0.4

Effective area of concrete in tension; Ac.eff = min(2.5  (h - d), (h - x) / 3, h / 2)

Ac.eff = 134625 mm2/m

Mean value of concrete tensile strength; fct.eff = fctm = 2.9 N/mm2

Reinforcement ratio; p.eff = Abb.prov / Ac.eff = 0.004

Modular ratio; e = Es / Ecm = 6.091

Bond property coefficient; k1 = 0.8

Strain distribution coefficient; k2 = 0.5

k3 = 3.4

k4 = 0.425

Maximum crack spacing - exp.7.11; sr.max = k3  cbb + k1  k2  k4  bb / p.eff = 741 mm
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Maximum crack width - exp.7.8; wk = sr.max  max(s – kt  (fct.eff / p.eff)  (1 + e  p.eff), 0.6  s) / Es

wk = 0.101 mm

wk / wmax = 0.336

PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear - Section 6.2

Design shear force; V = 24.3 kN/m

CRd,c = 0.18 / C = 0.120

k = min(1 + (200 mm / d), 2) = 1.736

Longitudinal reinforcement ratio; l = min(Abb.prov / d, 0.02) = 0.002

vmin = 0.035 N1/2/mm  k3/2  fck0.5 = 0.439 N/mm2

Design shear resistance - exp.6.2a & 6.2b; VRd.c = max(CRd.c  k  (100 N2/mm4  l  fck)1/3, vmin)  d

VRd.c = 161.8 kN/m

V / VRd.c = 0.150

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); Abx.req = 0.2  Abt.prov = 151 mm2/m

Maximum spacing of reinforcement – cl.9.3.1.1(3); sbx_max = 450 mm

Transverse reinforcement provided; 10 dia.bars @ 200 c/c

Area of transverse reinforcement provided; Abx.prov =   bx2 / (4  sbx) = 393 mm2/m

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

 

1.1 General 

 
1.1.1 This report has been prepared on instructions received from Demar Holdings (BVI) 

Ltd. 
 

1.1.2 This report supports a planning application for the demolition of the existing building 
at 115-119 Camden High Street, Camden, London, NW1 7JR, which is then to be 
developed into a new part 4 and a part 5 storey development. 

 
1.1.3   This report sets out the results of a flood risk assessment required by the Local 

Planning Authority in support of the planning application for this development. The 
assessment has been carried out in accordance with the general principals set out 
in National Planning Policy Framework and Technical Guidance to the National 
Planning Policy Framework published in March 2012. 

 
1.1.4   This report is prepared solely for the benefit of the Client. This report may not be 

assigned without prior written permission from Clancy Consulting. 
 

1.2 Background Information 

 
1.2.1   In 2001 the Department for Transport Local Government Regions (DTLR) published 

Planning Policy Guidance Note 25 (PPG25), which explains how flood risk should be 
taken into consideration during the planning and development process. 

 
PPG25 has now been replaced by Planning Policy Statement 25: Development 
and Flood Risk published in March 2010. This latest Policy Statement has been 
introduced to place more emphasis on the increased flood risk from climate change. 

 
PPS25 specifies a sequential test which local planning authorities should apply to 
all future proposed development sites. An exception test may also be applied to 
provide a method of managing flood risk while still allowing necessary development 
to occur. 

 
1.2.2  In Feb 2019, the Government released a revised National Planning Policy Framework 

(NPPF) aiming to make the planning system less complex and more accessible, to 
protect the environment and promote sustainable growth. 

 
The original NPPF (2012) accompanied with the Technical Guidance published in 
March 2012 superseded PPS25 although the principles set out in the publication 
remain similar in terms of the flood risk aspect. 
 
The flood risk Practice Guide was published on-line in March 2014. 

 
1.2.3 The following zones define the levels of flood risk:  

               Zone 1: Low Probability. 
This zone comprises land assessed as having a less than 1 in 1000 annual probability 
of river or sea flooding in any one year. (<0.1%)  
Zone 2: Medium Probability 
This zone comprises land assessed as having between 1 in 100 and 1 in 1000 annual 
probability of river flooding (1%-0.1%) or between a 1 in 200 and 1 in 1000 annual 
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probability of sea flooding (0.5% - 0.1%) in any year. 
 

Zone 3a: High Probability 
This zone comprises land assessed as having between 1 in 100 or greater annual 
probability of river flooding (>1%) or a 1 in 200 or greater annual probability of 
flooding from the sea (>0.5%) in any year. 
Zone 3b: Functional Flood Plain 
This zone comprises land where water has to flow or be stored in times of flood. 
Strategic Flood Risk Assessments should identify this zone. 

 
1.2.4  As part of its general obligations under the Water Resources Act 1991, The 

Environment Agency has carried out surveys of its existing defences against flooding 
and has published a series of nationwide 'Indicative Floodplain Maps' based upon 
information from historic flood events and basic hydraulic modelling. In general terms, 
these maps give a good indication of the areas likely to be affected by flooding. More 
recently, the Environment Agency have published the 'Flood Map' on their website 
which is based on improved hydraulic modelling and detailed local data. The map 
indicates Zones 2 and 3 with Flood Zone 1 being all the land falling outside the Zones 
2 and 3. 

 
1.2.5   The EA Flood Map for the area of the proposed development indicates that the 

development lies in an area of flood risk zone 1 .  
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Figure 1 - River Flooding Map (Environment Agency)  

Approx. site 

location 
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2.0 STRUCTURE OF THE REPORT 
 

 
 

2.1 Reference has been made to The London Borough of Camden Flood Risk Management 
Strategy. 

 
   2.2    This strategy states that flood risk in The London Borough of Camden will increase in the 

future, influenced by climate change and increasing pressures on development and housing 
needs, therefore, the Local Flood Risk Management Strategy seeks to identify opportunities 
to mitigate risks in more affordable ways and where multiple benefits can be delivered. 

 
       The London Strategic Flood Framework, produced in 2012 by the London Resilience 

partnership, forms part of the GLA’s London strategic Emergency plan suite of documents 
for emergency planning.  It relates to flooding which would have impacts across the capital, 
whether one large event at a specific location or several smaller floods in different areas. 

 
       Through the GLA’s London programme, the borough of Camden produced their Final 

Strategic Flood Risk Assessment in June 2014, which identifies areas of significant flood 
risk across the borough at a high screening exercise level. Based upon historical flooding 
data it enabled the prediction of the impacts future flooding could cause, taking climate 
change and major development opportunities into account. 

 

 
  2.3  Sources of information 
 

- Flood maps from the Environment Agency published on line 
 
-  Data supplied by the Environment Agency under the Freedom of Information Act 

 
- Camden Council – Surface Water Management Plan Drain London (not available 

directly from website) 
 
-       London Borough of Camden SFRA July 2014 Final Report 
 
-  British Geological Survey 

 
-  Thames Water 
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3.0 SITE DESCRIPTION 
 

 
 

3.1 Location 

 
3.1.1 The site is located as detailed as below.   

 
OS X (Eastings)   528958 

 OS Y (Northings)   183682 

Nearest Post Code   NW1 7JS 

Lat (WGS84)   N51:32:14 (51.537318) 

Long (WGS84)   W0:08:31 (-0.142013) 

 

  
LR   TQ289836 / TQ2895883682 

mX   -15808 

 
mY   6683416 

 

 
Figure 2 - Site Location Plan (Google Maps) 

3.1.2  The overall site is approximately 826m² (including Signmakers Yard at the rear) and 
comprises of an existing 2 storey retail unit. 

 

3.1.3   The whole area would be classed impermeable.  
 
3.1.4 Based on the topographical data obtained from Morris and Company, the front of the 

property on Camden High Street is at approximately 28.80m AOD. Asset plans from 
Thames Water show that ground level at the rear of the property where Delancey 
Street meets Signmakers Yard is at 30.40m AOD a rise of 1.6m. 

Approx. site 

location 
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3.2 Development Proposals 

 
3.2.1  It is proposed to redevelop the site for a Hub Hotel, 3 residential units and a retail unit. 
 
3.2.2  It is proposed to demolish the existing building and replace it with a new part 4 and part 5-

storey development which encompasses an 80 bed Hub, a single retail unit and 3 
residential units. Along with this, a part basement will also be incorporated into the design. 
Full details are available in Appendix B. 

 

 
 

Figure 3- Proposed Basement Plan (Not to scale) 

 

Figure 4 Proposed Ground Floor Plan (NTS) 
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Figure 5 Proposed First Floor Plans (NTS) 

 

 

 

Figure 6 Proposed Second Floor Plans (NTS) 
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Figure 7 Proposed Third Floor Plans (NTS) 

 

 

 

Figure 8 Proposed Fourth Floor Plans (NTS) 
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Figure 9 Proposed Roof Plans (NTS) 
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   4.0 FLOOD POTENTIAL 

 

 
 

4.1 Development Proposal 
 

4.1.1  As the proposed development is for a hotel with ancillary lounge within the basement, 3 
residential units and a retail unit, the NPPF classification of this development is ‘more 
vulnerable’. 

 
4.2 Potential for Flooding 

 
4.2.1  The site is located within flood zone 1 in terms of flooding from the River Thames. 

 
4.2.2  There are, therefore, four potential sources of flooding at the site which will be 

addressed in more detail in this report, i.e. 
 

(i)    From surface water overland flow off site. 

(ii) From high groundwater levels. 

(iii) From artificial sources, such as reservoirs. 
 
(iv)     From the surcharging of drains or sewers on the site. 

 
4.3 Existing Historical Flooding Information 

 
4.3.1  Referring to the London Borough of Camden SFRA section 4.2.7, it states that 

‘Historic flood records indicate that LBC, particularly to the north of Euston Road, 
is prone to surface water flooding. Two large surface water flooding events have 
occurred in LBC in 1975 and 2002 causing widespread damage’ 

 

4.4 Flood Risk Probabilities 
 

(i) Flooding from Surface Water �± Overland flow 
 

4.4.2  During extreme rainfall events or due to poor drainage gully maintenance there will 
times when gully capacity is exceeded which will lead to surface flow within the 
surrounding roads. The Environment Agency Flood Map below indicates that the 
main risk from surface water flooding would come from Camden High Street. 
However, this main road has what looks like a slight peak adjacent to our site, 
meaning surface water will naturally be directed down the road in either direction 
away from our site. From this map we can see that the site is within an area of very 
low risk of surface water flooding. 
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Figure 10 - Surface Water Flood Map (Environment Agency) 

 
 

(ii) Flooding from Groundwater 
 

4.4.3 The superficial geology for the area underneath the site has not been recorded. 
The bedrock geology is shown to be London Clay Formation which is Clay, Silt & 
Sand based.   

 

Approx. site 

location 
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4.4.4 Historic borehole logs within the area show that ground water wasn’t encountered 
up to 20m below ground level. These boreholes were located approx. 120m South 
East of the site, further details are available from the BGS website. 

 
 

 
Figure 11 - Borehole Locations (British Geological Survey) 

 
4.4.5 Using the BGS borehole data, we can see that the area around the site is at low 

risk from ground water flooding at ground level. The existing basement structure 
at this site could be at some risk, but there are no records of any issues with 
basement flooding. The risk of flooding from ground water can be considered 
low for this development. 

 
 
 
 
 
 
 
 
 
 
 

Approx. site 

location 

Location of 

recorded 

boreholes 

within the 

West London 

Hospital 
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(iii) Flooding from Artificial Sources - Reservoirs 
 

4.4.6 Artificial sources of flooding are potentially from man-made structures and 
infrastructure.  The Environment Agency have modelled the potential effect of 
flooding from failures in retaining structures containing reservoirs. The blue area 
on the map below indicates potential flooding. 

  
   
Figure 12 - Reservoir Flood Map (Environment Agency)  

 
4.4.7 It should be noted that reservoir flooding is extremely unlikely to happen. There has 

been no loss of life in the UK from reservoir flooding since 1925. All large reservoirs 
are inspected and supervised by reservoir panel engineers. As the enforcement 
authority for the Reservoirs Act 1975 in England, the Environment Agency ensure 
that reservoirs are inspected regularly and essential safety work is carried out.  The 
risk of flooding from reservoirs at this site is very low. 

 
(iv) Flooding from Drainage on site. 

 
4.4.8 Flooding could occur if the on-site drainage system becomes blocked of a rainfall 

event exceeds the design capacity. Details of the drainage system are discussed in 
Chapter 5. 

Approx. site 

location 
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5.0  DRAINAGE 

 

 

5.1 Existing Drainage 
 

5.1.1 The Thames Water drainage mapping shows that there are 2 combined trunk sewers 
running parallel to the site. One running Southwards down Camden High Street and 
another one running Eastwards down Delancey Street. 

 
Figure 13 - Asset Plan (Thames Water) 
 

5.1.2 The manhole levels for the combined trunk sewers in Camden High Street and 
Delancey Street are unavailable from the Thames Water asset plans obtained. 
 

5.1.3 There is not a great deal of existing surface and foul water below ground drainage 
network local to the building, the closest being a small trunked surface water run going 
from the hall to Signmakers Yard at the rear of the development. A CCTV survey of 
the site is planned to gain a better understanding of the below ground drainage 
system, unfortunately access to the existing retail unit is currently unavailable. 
 

 

 

Approx. site 

location 
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5.2 Surface Water Drainage Strategy 

 

The disposal of surface water should be considered in the following order of priority; 

1. Infiltration into the subsoil via soakaways or permeable paving. 
 2. Discharge to a water course or the sea. 

3. Discharge to a surface water sewer. 

 4. Discharge to a combined sewer. 

If it is not possible to discharge to a soakaway, then surface water should be controlled with 

the use of Sustainable Drainage Systems (SuDS) and considered using the SuDS 

Hierarchy. 

5.3 SuDS Hierarchy 

 

 

 

  

 

 

 

 

5.3 Disposal Strategy for 115-119 Camden High Street  

 Infiltration 

Infiltration for this development will not be possible due to the poor ground conditions and 

also due to the space constraints of buildings and the requirement to have infiltration 

methods a minimum 5m away for structures. 

As mentioned in 4.4.5 the borehole logs have shown the ground water levels, they also 

indicate that the area has cohesive soils of London Clay which will limit infiltration. 

            Permeable Paving 

As the site is located down a busy high street there is not much free space surrounding the 

development on which permeable paving could be utilised.  
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Water Couse  

There are no watercourses within practical distance of the site and this would entail crossing 

third party land. 

Combined water sewer 

This is the only practical solution for the discharge of all drainage from the site. A CCTV 

survey of the existing site drainage is to be conducted to ascertain the existing locations of 

the discharge of foul and surface water into the existing combined public sewer. It is 

anticipated that this/these connections will be re-utilised for the proposed foul and surface 

water discharge.  

5.4 SuDS Strategy for Camden High Street Hub Hotel 

 Living Roof 

As this is a demolition of the old structure and development of a new one there is the 

possibility that a green roof could be incorporated into the design. However, the building is 

5-storey and a green roof is very heavy, meaning it would be very difficult/expensive to 

construct one of these on this particular development.  

Ponds/ Basins and Swales. 

There is no space on site to provide these systems. 

Blue Roof System 

Whilst not providing a significant reduction in pollution, it is possible to attenuate surface water 

at source and discharge this at a reduced flow rate of 5 l/s compared to the existing 9.6 l/s. 

Whilst this is a 48% reduction it is also the lowest practical discharge rate without causing 

flooding for all storm events up to and including the 1 in 100 year event + 40% climate change. 

To attenuate the surface water at source a Blue Roof system has been suggested. From here 

the majority of the rainwater will be captured at source and stored below the roof top, 

discharging at a maximum 4.5l/s. The Blue Roof will be designed for all storm events up to 

and including the 1 in 100-year event + 40% climate change. 

The small areas of roof that are non-blue roof will be drained via gravity to the below ground 

drainage system. Calculations made estimate that the maximum flow for the 1 in 100 year 

event + 40% climate change would be 0.45 l/s, therefore, this would be discharged straight 

to the below ground drainage system.  

The combined flow rate would be a maximum 5l/s and as stated above is a 48% reduction on 

the existing flow rate. Whilst the London plan requires a 50% reduction, a flow rate of less 

than 5l/s would increase the chances of blockages occurring, therefore, to avoid potential 

blockages a max flow rate of 5l/s will be used.  

Upon confirmation of the CCTV survey and review of the proposed design, a pre-development 

enquiry will be made to Thames Water to confirm the discharge rates for foul and surface 

water. 
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6.0 SuDS TECHNICAL STANDARD REQUIREMENTS 
 

 

6.1 Peak Flow  

6.1.1 S3 For developments which were previously developed, the peak runoff rate from the 
development to any drain, sewer or surface water body for the 1 in 1 year rainfall event and 
the 1 in 100 year rainfall event must be as close as reasonably practicable to the greenfield 
runoff rate from the development for the same rainfall event, but should never exceed the rate 
of discharge from the development prior to redevelopment for that event. 

 

6.1.2 Refer to calculations in Appendix C. 

 The Existing 1 in 1 year run-off for the site is 9.6 l/s 

 The Existing 1 in 100 year run-off for the site is 30.4 l/s 

Greenfield run-off rate  for the site is 0.42 l/s 

It is proposed to control the surface water run-off to 5 litres per second, a 48% 
reduction. This will provide the lowest practical control rate without significantly 
increasing the risk of flooding and having blockages in the system. 

 
Storage will be provided for all storm events up to and including the 1 in 100-year event 
with a 40% allowance for climate change. 
 
Based on a roof area of 521m² the calculations carried out by ABG Ltd indicate that for a 

critical event of 1 in 100 years with allowance for 40% climate control the storage gained 

within the Blue Roof would be 24.0m³ with a  maximum flow restriction of 5l/s into the existing 

Thames water network. Please refer to Appendix C for calculations. 

6.2 Volume Control 
 

 S6 Where it is not reasonably practicable to constrain the volume of runoff to any drain, sewer 

or surface water body, the runoff volume must be discharged at a rate that does not adversely 

affect flood risk. 

  

 Using the Blue Roof system we can restrict the flow rate to 5 l/s, down from the existing 

uncontrolled rate of 9.6 l/s, this will not affect the flood risk for all events up to and 

including the 1 in 100 year event + 40% climate change. 

 

6.3 Flood Risk within the Development 
 

S7 The drainage system must be designed so that, unless an area is designated to hold 
and/or convey water as part of the design, flooding does not occur on any part of the site for 
a 1 in 30 year rainfall event.  
S8 The drainage system must be designed so that, unless an area is designated to hold 
and/or convey water as part of the design, flooding does not occur during a 1 in 100 year 
rainfall event in any part of: a building (including a basement); or in any utility plant 
susceptible to water (e.g. pumping station or electricity substation) within the development.  



 

 

2/8791 
4th June 2019 

115-119 Camden High Street 

 

21 

 

 S9 The design of the site must ensure that, so far as is reasonably practicable, flows resulting 

from rainfall in excess of a 1 in 100 year rainfall event are managed in exceedance routes 

that minimise the risks to people and property. 

 

It is proposed to design the Blue Roof System to store surface water at source and 
above ground, this is due to below ground storage space being minimal. 
 
Levels will be designed such that in the event of a more extreme rainfall event water 

will discharge away from buildings. 

6.4 Structural Integrity 
 

S10 Components must be designed to ensure structural integrity of the drainage system 
and any adjacent structures or infrastructure under anticipated loading conditions over the 
design life of the development considering the requirement for reasonable levels of 
maintenance.  
S11 The materials, including products, components, fittings or naturally occurring materials, 

which are specified by the designer, must be of a suitable nature and quality for their 

intended use. 

The detailed design of the system and product selection for the storage solution will 

be made at the detailed design stage when all the site constraints can be considered.  

Care will be needed to ensure that the right product is chosen for the final loading 

conditions. 

6.5 Designing for Maintenance considerations 
 

S12 Pumping should only be used to facilitate drainage for those parts of the site where it is 

not reasonably practicable to drain water by gravity. 

There are no plans to have surface water pumping, all surface water to be contained 

at source. 

6.6 Construction 
 

S13 The mode of construction of any communication with an existing sewer or drainage 
system must be such that the making of the communication would not be prejudicial to the 
structural integrity and functionality of the sewerage or drainage system.  
S14 Damage to the drainage system resulting from associated construction activities must 

be minimised and must be rectified before the drainage system is completed. 

A section 106 application will be required for the connection to the public sewer. 

Thames water will provide details of how the connection be allowed to be made to 

their assets. 
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7.0  NPPF AND LOCAL POLICY 

 

 

7.1 Planning Policy Requirements 
 
 The proposal site has been classified as being within Flood Zone 1. 

 

 NPPF considers Hotel developments as “more vulnerable” in respect of flood risk. 

 

 The NPPF (Technical Guide) Table 3, Flood Risk Vulnerability and Flood Zone Compatibility 

matrix indicates that “more vulnerable” development proposals in Flood Zone 1 are accepted. 
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8.0 FLOOD MITIGATION MEASURES 
 

 

8.1 Improvements will be made to the drainage system which will reduce the risk of flooding. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 
 

9.1. This report gives details of the flood risk assessment, which has been carried out in relation 

to the proposed redevelopment of an existing retail unit on 115-119 Camden High Street, 

Camden, London NW1 7JR and conversion into a Hub Hotel Premier Inn. 

 

9.2 The site is in Flood Zone 1 and therefore is within the lowest risk of flooding. Also, the EA 

indicate that the risk of flooding from both surface water and reservoirs is very low, and 

existing borehole records from the area indicate low risk of ground water flooding. 

 

9.3       Therefore, the site can be considered to be at low risk from all forms of flooding.  

  

9.4 The development does impact on the discharges to the drainage system. Improvements with 

the use of attenuation storage will reduce the potential for floods both on and off site.  
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All floor to ceiling heights have been driven by the interior architect's brief following 
the tenant's turnkey specification
These drawings combine survey and site information produced by others and 
should be verified in accuracy.
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originator zone level type role number

drawing title / location

SCALE BAR
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NOTES:

These drawings have been produced by Morris+Company and should be read in 
conjunction with the following information, prepared by others:
- Internal Layout Detailed Drawings (AXIOM)
- Structural Engineers Drawings and Specification (Clancy)
- MEP Engineers Drawings and Specification (PSH Consulting)
- Acoustic Report (24 Acoustic)
- Transport & Servicing Strategy Report (RGP)
- Townscape & Heritage Report (KM Heritage)
- Daylight & Sunlight Report (Point2Survey)
- Access and Maintenance Report (Morris+Company)

The scheme requires the input from other specialist consultants listed below in order 
to develop a coordinated design. Without input from these specialist consultants the 
design is based on a series of assumption and is subject to design change.
- Sustainability consultant
- Fire Engineer
- Landscape Architect
- Approved Inspector / Building Control
- Access Consultant

Disclaimer:

All constructions build-ups are indicative only.
All floor to ceiling heights have been driven by the interior architect's brief following 
the tenant's turnkey specification
These drawings combine survey and site information produced by others and 
should be verified in accuracy.
Existing site and definition of red line plot boundary as shown in the Tiitle Plan and 
Land Register docuemnts received from client and existing building OS datum 
survey is derived from drawings produced by Lane & Frankham.
Level information received from Lane & Frankham.
Spot levels are defined as AOD and are expressed in milimeters.
All areas provided are intended for illustrative purposes only. 
Morris+Company advise that the validity of all quantities and numbers be subject to 
a detailed check, audit and sign off by an RICS chartered surveyor. 
Morris+Company do not accept any liability for decisions or actions derived from 
interpretation, extrapolation or use of the areas shown. 
Measurements have been calculated in accordance with the UK Government Code 
of Measuring Practice: Definitions for Rating Purposes.

Refer to the following website for more information: 
www.gov.uk/government/publications/measuring-practice-for-voa-property-
valuations/code-of-measuring-practice-definitions-for-rating-purposes

 1 : 100 @ A1

A277

Stage 2

Camden High Street Hub Hotel

Proposed  Second Floor Plan

MCO A 01112XX 02 DR

1:200 @ A3

revision date amendment



FEDC

1

2

3

4

5150.006000.002900.007987.507987.502900.005100.00

48
50

.0
0

60
00

.0
0

51
25

.0
0

BA G H

01211

0121001213

01214

1
01300

1
01301 2

01301

C
A

M
D

E
N

 H
IG

H
 S

TR
E

E
T

DELANCEY STREET

S
IG

N
M

A
K

E
R

S
 Y

A
R

D

D
E

LA
N

C
E

Y
 P

A
S

S
A

G
E

-
---

Cupboard

Linen
Room

KEY LEGEND 

Site ownership boundary

0

N

project

status

scale

job title

date

status - revision

- Do not scale from this drawing
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Unit 7, 16-24 Underwood Street, London N1 7JQ
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NOTES:

These drawings have been produced by Morris+Company and should be read in 
conjunction with the following information, prepared by others:
- Internal Layout Detailed Drawings (AXIOM)
- Structural Engineers Drawings and Specification (Clancy)
- MEP Engineers Drawings and Specification (PSH Consulting)
- Acoustic Report (24 Acoustic)
- Transport & Servicing Strategy Report (RGP)
- Townscape & Heritage Report (KM Heritage)
- Daylight & Sunlight Report (Point2Survey)
- Access and Maintenance Report (Morris+Company)

The scheme requires the input from other specialist consultants listed below in order 
to develop a coordinated design. Without input from these specialist consultants the 
design is based on a series of assumption and is subject to design change.
- Sustainability consultant
- Fire Engineer
- Landscape Architect
- Approved Inspector / Building Control
- Access Consultant

Disclaimer:

All constructions build-ups are indicative only.
All floor to ceiling heights have been driven by the interior architect's brief following 
the tenant's turnkey specification
These drawings combine survey and site information produced by others and 
should be verified in accuracy.
Existing site and definition of red line plot boundary as shown in the Tiitle Plan and 
Land Register docuemnts received from client and existing building OS datum 
survey is derived from drawings produced by Lane & Frankham.
Level information received from Lane & Frankham.
Spot levels are defined as AOD and are expressed in milimeters.
All areas provided are intended for illustrative purposes only. 
Morris+Company advise that the validity of all quantities and numbers be subject to 
a detailed check, audit and sign off by an RICS chartered surveyor. 
Morris+Company do not accept any liability for decisions or actions derived from 
interpretation, extrapolation or use of the areas shown. 
Measurements have been calculated in accordance with the UK Government Code 
of Measuring Practice: Definitions for Rating Purposes.

Refer to the following website for more information: 
www.gov.uk/government/publications/measuring-practice-for-voa-property-
valuations/code-of-measuring-practice-definitions-for-rating-purposes
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NOTES:

These drawings have been produced by Morris+Company and should be read in 
conjunction with the following information, prepared by others:
- Internal Layout Detailed Drawings (AXIOM)
- Structural Engineers Drawings and Specification (Clancy)
- MEP Engineers Drawings and Specification (PSH Consulting)
- Acoustic Report (24 Acoustic)
- Transport & Servicing Strategy Report (RGP)
- Townscape & Heritage Report (KM Heritage)
- Daylight & Sunlight Report (Point2Survey)
- Access and Maintenance Report (Morris+Company)

The scheme requires the input from other specialist consultants listed below in order 
to develop a coordinated design. Without input from these specialist consultants the 
design is based on a series of assumption and is subject to design change.
- Sustainability consultant
- Fire Engineer
- Landscape Architect
- Approved Inspector / Building Control
- Access Consultant

Disclaimer:

All constructions build-ups are indicative only.
All floor to ceiling heights have been driven by the interior architect's brief following 
the tenant's turnkey specification
These drawings combine survey and site information produced by others and 
should be verified in accuracy.
Existing site and definition of red line plot boundary as shown in the Tiitle Plan and 
Land Register docuemnts received from client and existing building OS datum 
survey is derived from drawings produced by Lane & Frankham.
Level information received from Lane & Frankham.
Spot levels are defined as AOD and are expressed in milimeters.
All areas provided are intended for illustrative purposes only. 
Morris+Company advise that the validity of all quantities and numbers be subject to 
a detailed check, audit and sign off by an RICS chartered surveyor. 
Morris+Company do not accept any liability for decisions or actions derived from 
interpretation, extrapolation or use of the areas shown. 
Measurements have been calculated in accordance with the UK Government Code 
of Measuring Practice: Definitions for Rating Purposes.

Refer to the following website for more information: 
www.gov.uk/government/publications/measuring-practice-for-voa-property-
valuations/code-of-measuring-practice-definitions-for-rating-purposes
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NOTES:

These drawings have been produced by Morris+Company and should be read in 
conjunction with the following information, prepared by others:
- Internal Layout Detailed Drawings (AXIOM)
- Structural Engineers Drawings and Specification (Clancy)
- MEP Engineers Drawings and Specification (PSH Consulting)
- Acoustic Report (24 Acoustic)
- Transport & Servicing Strategy Report (RGP)
- Townscape & Heritage Report (KM Heritage)
- Daylight & Sunlight Report (Point2Survey)
- Access and Maintenance Report (Morris+Company)

The scheme requires the input from other specialist consultants listed below in order 
to develop a coordinated design. Without input from these specialist consultants the 
design is based on a series of assumption and is subject to design change.
- Sustainability consultant
- Fire Engineer
- Landscape Architect
- Approved Inspector / Building Control
- Access Consultant

Disclaimer:

All constructions build-ups are indicative only.
All floor to ceiling heights have been driven by the interior architect's brief following 
the tenant's turnkey specification
These drawings combine survey and site information produced by others and 
should be verified in accuracy.
Existing site and definition of red line plot boundary as shown in the Tiitle Plan and 
Land Register docuemnts received from client and existing building OS datum 
survey is derived from drawings produced by Lane & Frankham.
Level information received from Lane & Frankham.
Spot levels are defined as AOD and are expressed in milimeters.
All areas provided are intended for illustrative purposes only. 
Morris+Company advise that the validity of all quantities and numbers be subject to 
a detailed check, audit and sign off by an RICS chartered surveyor. 
Morris+Company do not accept any liability for decisions or actions derived from 
interpretation, extrapolation or use of the areas shown. 
Measurements have been calculated in accordance with the UK Government Code 
of Measuring Practice: Definitions for Rating Purposes.

Refer to the following website for more information: 
www.gov.uk/government/publications/measuring-practice-for-voa-property-
valuations/code-of-measuring-practice-definitions-for-rating-purposes
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Proposed Drainage Scheme & Calculations 

 

 



This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be 
found at http://uksuds.com/terms-and-conditions.htm. The outputs from this tool have been used to estimate storage volume requirements. The use of these results is the responsibility of the users of this tool. No liability will be accepted 
by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for use of this data in the design or operational characteristics of any drainage scheme.

Greenfield runoff  
estimation for sites

www.uksuds.com │ Greenfield runoff tool

This is an estimation of the greenfield runoff rate limits that are needed to meet normal 
best practice criteria in line with Environment Agency guidance “Preliminary rainfall runoff 
management for developments”, W5-074/A/TR1/1 rev. E (2012) and the SuDS Manual, 
C753 (Ciria, 2015). This information on greenfield runoff rates may be the basis for setting 
consents for the drainage of surface water runoff from sites.

Site name:

Calculated by:

Latitude:

Longitude:

Reference:

Date:

Site coordinates

Site location:

Site characteristics
Total site area (ha)

Methodology
Qbar estimation method
SPR estimation method

Default Edited

SOIL type
HOST class
SPR/SPRHOST

Hydrological characteristics Default Edited

SAAR (mm)
Hydrological region 
Growth curve factor: 1 year 
Growth curve factor: 30 year 
Growth curve factor: 100 year 

Notes:
(1) Is QBAR < 2.0 l/s/ha?

(2) Are flow rates < 5.0 l/s?

(3) Is SPR/SPRHOST ≤ 0.3?

Greenfield runoff rates Default Edited

Qbar (l/s)
1 in 1 year (l/s)
1 in 30 years (l/s)
1 in 100 years (l/s)

Methodology IH124

0.47

0.36

2.3

1.35

0.85 0.85

Lower consent flow rates may be set in which case blockage

6

0.1

2019-05-17 11:11

Camden High Street

--- 5.0l/s if blockage from vegetation and other materials is possible.

0.14148° W

0.36

Camden Hub Hotel

0.42

3.19

0.42

Calculate from SOIL type

51.53720° N

625625

44

1.35

3.19

Calculate from SPR and SAAR

6

---

0.97 0.97

2.3

work must be addressed by using appropriate drainage elements.

0.47

Where flow rates are less than 5.0 l/s consents are usually set at



Clancy Consulting Ltd

19 Upper King Street,

Norwich,

NR3 1RB.

Project

Camden Hub Hotel, Camden High Street

Job no.

8/2022

Calcs for

1 in 1 Year 15 min Event

Start page no./Revision

 1

Calcs by

RB

Calcs date

16/05/2019

Checked by

LP

Checked date

15/02/2019

Approved by

LP

Approved date

15/02/2019

DESIGN RAINFALL

In accordance with the Wallingford Procedure

Tedds calculation version 2.0.01

Design rainfall intensity

Location of catchment area; London

Storm duration; D = 15 min

Return period; Period = 1 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.440

5-year return period rainfall of 60 minutes duration; M5_60min = 20.0 mm

Increase of rainfall intensity due to global warming; pclimate = 0 %

Factor Z1 (Wallingford procedure); Z1 = 0.65

Rainfall for 15min storm with 5 year return period; M5_15mini = Z1 × M5_60min = 12.9 mm

Factor Z2 (Wallingford procedure); Z2 = 0.62

Rainfall for 15min storm with 1 year return period; M1_15min = Z2 × M5_15mini = 8.0 mm

Design rainfall intensity; Imax = M1_15min / D = 31.9 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 1080 m2

Percentage of area that is impermeable; p = 100 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 9.6 l/s



Clancy Consulting Ltd

19 Upper King Street,

Norwich,

NR3 1RB.

Project

Camden Hub Hotel, Camden High Street

Job no.

8/2022

Calcs for

1 in 100 Year Storm Event

Start page no./Revision

 1

Calcs by

RB

Calcs date

16/05/2019

Checked by

LP

Checked date

15/02/2019

Approved by

LP

Approved date

15/02/2019

DESIGN RAINFALL

In accordance with the Wallingford Procedure

Tedds calculation version 2.0.01

Design rainfall intensity

Location of catchment area; London

Storm duration; D = 15 min

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.440

5-year return period rainfall of 60 minutes duration; M5_60min = 20.0 mm

Increase of rainfall intensity due to global warming; pclimate = 0 %

Factor Z1 (Wallingford procedure); Z1 = 0.65

Rainfall for 15min storm with 5 year return period; M5_15mini = Z1 × M5_60min = 12.9 mm

Factor Z2 (Wallingford procedure); Z2 = 1.96

Rainfall for 15min storm with 100 year return period;M100_15min = Z2 × M5_15mini = 25.3 mm

Design rainfall intensity; Imax = M100_15min / D = 101.2 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 1080 m2

Percentage of area that is impermeable; p = 100 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 30.4 l/s



BLUE ROOF STORAGE AND OUTFLOW SUMMARY
PRIVATE & CONFIDENTIAL - NOT FOR DISTRIBUTION
Project Name: 115-119 Camden High Street, London, NW1 7JR - Lower Roof

Prepared for: Clancy Consulting

Date: 17/05/2019

ABG Project ID: 17338 Calculator version: 1.2

Prepared by: Kirstin Forsythe, 01484 354844, kirstin@abgltd.com

Notes/description:

Input Parameters - Rainfall Information (Flood Studies Report 1975)

Return period: 100 years As supplied by Client

Allowance for Climate Change: 40 % As supplied by Client

Location selected for FSR data: London (NW)

Input Parameters - Roof Information

Total catchment area: 65 m
2 As supplied by Client

Attenuation area: 65 m
2 As supplied by Client

Maximum allowable runoff: 0.6 l/s As supplied by Client

Output - Rainfall Calculation

Duration

15 mins

30 mins

1 hour

2 hours

4 hours

6 hours

10 hours

24 hours

48 hours

    Total attenuation required:    2.9   m3

    Half empty time:    0 hours and 40 minutes.

Output - Recommended Blue Roof System

System Name: ABG blueroof 58mm

Description:

Total attenuation capacity: 3.2 m
3

Number of Blue Roof outlets: 2

Notes:

V1.20

6. No guarantee or liability can be drawn from the information in this report.

7. Final determination of the suitability of any information is the sole responsibility of the user.  ABG will be pleased to discuss the use of this or 

any other product but responsibility for selection of a material and its application in any specific project remains with the user.

0.0

1. This document contains an estimate which has been prepared by ABG Ltd and is illustrative only and not a detailed design.

3. This estimate is specific to the characteristics of ABG products and is not applicable to other products.

4. The copyright in this document belongs to ABG Ltd.

5. The estimate given in this report is based on the stated parameters as per the brief. If these parameters are not correct or have changed, ABG 

should be contacted to provide a revised estimate.

2. Further details on the theories used in this estimate are available upon request from ABG. The values given are indicative and correspond to 

nominal results obtained in our laboratories and testing institutes. In line with our policy of continuous improvement the right is reserved to 

make changes without notice at any time.

0 hours and 0 minutes

0 hours and 0 minutes 0.0

0 hours and 0 minutes 0.0

0 hours and 40 minutes 0.3

0 hours and 10 minutes 0.2

1 hour and 30 minutes 0.6

1 hour and 20 minutes 0.5

Ballasted or paved finish. Maintenance  or Pedestrian amenity access only. 

Warm/inverted roof construction, with zero falls. 

No.of control positions TBC by design team, and also with the structural engineer's 

deflection analysis.

Time to Empty Restricted Outflow (l/s)

1 hour and 20 minutes 0.5

1 hour and 30 minutes 0.6

Page 1 of 1



BLUE ROOF STORAGE AND OUTFLOW SUMMARY
PRIVATE & CONFIDENTIAL - NOT FOR DISTRIBUTION
Project Name: 115-119 Camden High Street, London, NW1 7JR - Main Roof

Prepared for: Clancy Consulting

Date: 17/05/2019

ABG Project ID: 17338 Calculator version: 1.2

Prepared by: Kirstin Forsythe, 01484 354844, kirstin@abgltd.com

Notes/description:

Input Parameters - Rainfall Information (Flood Studies Report 1975)

Return period: 100 years As supplied by Client

Allowance for Climate Change: 40 % As supplied by Client

Location selected for FSR data: London (NW)

Input Parameters - Roof Information

Total catchment area: 456 m
2 As supplied by Client

Attenuation area: 414 m
2 As supplied by Client

Maximum allowable runoff: 3.9 l/s As supplied by Client

Output - Rainfall Calculation

Duration

15 mins

30 mins

1 hour

2 hours

4 hours

6 hours

10 hours

24 hours

48 hours

    Total attenuation required:    21.1   m3

    Half empty time:    0 hours and 40 minutes.

Output - Recommended Blue Roof System

System Name: ABG blueroof 80mm

Description:

Total attenuation capacity: 26.9 m
3

Number of Blue Roof outlets: 2

Notes:

V1.20

6. No guarantee or liability can be drawn from the information in this report.

7. Final determination of the suitability of any information is the sole responsibility of the user.  ABG will be pleased to discuss the use of this or 

any other product but responsibility for selection of a material and its application in any specific project remains with the user.

0.1

1. This document contains an estimate which has been prepared by ABG Ltd and is illustrative only and not a detailed design.

3. This estimate is specific to the characteristics of ABG products and is not applicable to other products.

4. The copyright in this document belongs to ABG Ltd.

5. The estimate given in this report is based on the stated parameters as per the brief. If these parameters are not correct or have changed, ABG 

should be contacted to provide a revised estimate.

2. Further details on the theories used in this estimate are available upon request from ABG. The values given are indicative and correspond to 

nominal results obtained in our laboratories and testing institutes. In line with our policy of continuous improvement the right is reserved to 

make changes without notice at any time.

0 hours and 0 minutes

0 hours and 0 minutes 0.3

0 hours and 0 minutes 0.2

1 hour and 0 minutes 2.4

0 hours and 20 minutes 1.4

1 hour and 50 minutes 3.7

1 hour and 40 minutes 3.4

Ballasted finish. Maintenance  access only. Warm/inverted roof construction, with zero 

falls. 

No.of control positions TBC by design team, and also with the structural engineer's 

deflection analysis.

Time to Empty Restricted Outflow (l/s)

1 hour and 30 minutes 3.3

1 hour and 50 minutes 3.6

Page 1 of 1




