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Wall details

Retaining wall type

Height of wall stem

Length of toe

Overall length of base
Height of retaining wall
Depth of downstand
Position of downstand
Depth of cover in front of wall
Height of ground water
Density of wall construction
Angle of soil surface
Mobilisation factor

Moist density

Design shear strength
Design shear strength
Moist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Horizontal dead load

Cantilever

hstem = 2250 mm
loe = 700 mm
lbase = 2350 mm
hwai = 2600 mm
das =0 mm

las = 750 mm

doover = 250 mm
hwater = 0 mm
Yual = 23.6 KN/m?3
B =14.0 deg
M=1.5

Ym = 18.0 kN/m3
0' = 35.0 deg

¢'s = 35.0 deg
Ymb = 18.0 kKN/m?3

Ka =0.315
Ko = 0.426

Surcharge = 5.0 kN/m?
Wdead = 0.0 kN/m
Fdead = 0.0 KN/m

Wall stem thickness
Length of heel
Base thickness

Thickness of downstand

Unplanned excavation depth
Density of water
Density of base construction

Effective height at back of wall

Saturated density
Angle of wall friction
Design base friction
Allowable bearing

Passive pressure

Vertical live load
Horizontal live load

twan = 350 mm
Iheet = 1300 mm
toase = 350 mm

tas = 350 mm

dexc =0 mm

Ywater = 9.81 KN/m?3
Yoase = 23.6 kKN/m?3
heff = 2924 mm

¥s = 21.0 KN/m?

6 =0.0 deg

o = 18.6 deg
Pbearing = 50 kN/m?

Ko = 7.759

Wive = 0.0 kN/m
Five = 0.0 kN/m
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Position of vertical load lload = 0 mm Height of horizontal load Nicad = 0 mm
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Loads shown in kN/m, pressures shown in kN/m?

Check stability against sliding
Total horizontal load on wall  Fiotal = 28.8 KN/m Resistance to sliding Fres = 55.6 KN/m
PASS - Resistance force is greater than sliding force

Check stability against overturning
Overturning moment Mot = 30.3 kNm/m Restoring moment Mrest = 135.8 KNm/m
PASS - Restoring moment is greater than overturning moment

Check bearing pressure
Total vertical reaction R =104.1 kN/m Distance to reaction Xpar = 1130 mm
Eccentricity of reaction e =45 mm
Reaction acts within middle third of base
Bearing pressure at toe Proe = 49.3 kN/m? Bearing pressure at heel Preel = 39.3 KN/m?
PASS - Maximum bearing pressure is less than allowable bearing pressure
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RETAINING WALL DESIGN (BS 8002:1994)

TEDDS calculation version 1.2.01.08
Ultimate limit state load factors
Dead load factor Yida=1.4 Live load factor v =1.6
Earth pressure factor Ye=1.4

Design of reinforced concrete retaining wall toe (BS 8002:1994)

Material properties

Strength of concrete fou = 35 N/mm?2 Strength of reinforcement fy = 500 N/mm?
Base details
Minimum reinforcement k=0.13 % Cover in toe Ctoe = 30 mm
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Design of retaining wall toe
Shear at heel Vice = 43.4 KN/m Moment at heel Mice = 24.3 KNm/m
Compression reinforcement is not required

Check toe in bending

Reinforcement provided B785 mesh

Area required As toe_req = 455.0 mm3/m Area provided As toe_prov = 785 mm3/m
PASS - Reinforcement provided at the retaining wall toe is adequate

Check shear resistance at toe
Design shear stress Vioe = 0.138 N/mm? Allowable shear stress Vadm = 4.733 N/mm?2
PASS - Design shear stress is less than maximum shear stress
Concrete shear stress Ve toe = 0.472 N/mm?2
Vioe < Vc_toe - NO shear reinforcement required

Design of reinforced concrete retaining wall heel (BS 8002:1994)

Material properties
Strength of concrete fou = 35 N/mm? Strength of reinforcement fy = 500 N/mm?

Base details
Minimum reinforcement k=013 % Cover in heel Cheel = 30 mm
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Design of retaining wall heel

Shear at heel

Check heel in bending
Reinforcement provided
Area required

Vheel = 37.5 kN/m Moment at heel

Mheel = 35.1 kKNm/m

Compression reinforcement is not required

B785 mesh

As heel req = 455.0 mm?/m Area provided

Asﬁheeliprov = 785 mm?/m

PASS - Reinforcement provided at the retaining wall heel is adequate

Check shear resistance at heel

Design shear stress

Concrete shear stress

Vheel = 0.119 N/mm? Allowable shear stress

Vadm = 4.733 N/mm?

PASS - Design shear stress is less than maximum shear stress

Vc_heel = 0.472 N/mm?

Vheel < Ve_neel - NO shear reinforcement required

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

Masonry details

Masonry type

units

Mortar designation
Manufacture control of units

Design of retaining wall stem

Shear at base of stem

¢ 100-»]

touter = 100 mm Thickness of inner leaf of wall

teavity = 150 mm

Aggregate concrete blocks no voids
Punit = 10.0 N/mm?
ii Char. compressive strength

Normal Material strength safety factor

Vstem = 44.4 KN/m Moment at base of stem

tinner = 100 mm

Compressive strength of

fk = 8.1 N/mm?2
Ymm = 2.3

Mstem = 48.2 kKNm/m
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Check maximum design moment
Md_stem =72 kNm/m

Maximum design moment

Check wall stem in bending
Reinforcement provided
Area required

B785 mesh

Asﬁstemfreq =586.5 mm%/m

Check shear resistance at wall stem

Design shear stress

Check limiting dimensions
Limiting span/eff.depth ratio

Axial load check
Factored axial load on wall

Vstem = 0.197 N/mm?

ratiomax = 18.00

Nwai = 26.0 KN/m

PASS - Applied moment is less than maximum design moment

Area provided Asistemiprov =785 mm?/m
PASS - Reinforcement provided at the retaining wall stem is adequate

Allowable shear stress Vadm = 0.266 N/mm?2
PASS - Design shear stress is less than maximum shear stress

Actual span/eff.depth ratio ratioact = 10.50
PASS - Span to depth ratio is acceptable

Limiting axial load Nimit = 285.0 KN/m
Applied axial load may be ignored - calculations valid
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Indicative retaining wall reinforcement diagram

Toe reinforcement

Toe mesh - B785 - (785 mm?/m)

Stem reinforcement

Stem reinforcement

Heel reinforcement

Heel mesh - B785 - (785 mm?/m)
Stem mesh - B785 - (785 mm?/m)




