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RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1.2.01.08
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Wall details
Retaining wall type
Height of retaining wall stem
Thickness of wall stem

Length of toe

Length of heel

Overall length of base

Thickness of base

Depth of downstand

Position of downstand

Thickness of downstand

Height of retaining wall

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

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

Retained material details
Mobilisation factor

Moist density of retained material
Saturated density of retained material

Seanr ALy A PLeCanT

Cantilever propped at both
hstem = 3100 mm

twan = 275 mm
loe = 3000 mm
lheet = 0 Mm

lbase = loe + heal + twan = 3275 mm
tbase = 400 mm

dds = 0 mm
lgs = 900 mm
tas = 400 mm

Dwan = hstem + fhase + s = 3500 mm
deover = 0 mm

dexc = 0 mm

hwater = 3100 mm

hsat = max{hwater - tbase - das, 0 mm) = 2700 mm

Ywall = 23.6 KN/m?
Yhase = 23.6 kN/m?
o = 90.0 deg
B =15.0 deg

hetr = hwan t heel x tan{p) = 3500 mm

M=1.5
¥m = 18.0 kN/m3
s = 21.0 kN/m?3




Base material details
Firm clay

Moist density

Design shear strength
Design base friction
Allowable bearing pressure

Using Coulomb theory

At-rest pressure

At-rest pressure for retained material
Loading details

Surcharge load on plan

Applied vertical dead load on wall
Applied vertical live load on wall

Applied horizontal dead load on wall
Applied horizontal live load on wall

Position of applied vertical load on wall

Height of applied horizontal load on wall

¥mb = 18.0 kN/m3
9'h = 24.2 deg

&y =18.6 deg
Phearing = 100 kN/m?

Active pressure coefficient for retained material

Ka = sin(c + ¢ / (sinfo)? x sinfee - 8) x [1 + V(sin($' + &) x sin(¢" - B) / (sin{c: - ) x sin{a + B)))J?) = 0.486
Passive pressure coefficient for base material

Kp = sin(90 - ¢'5)2 / (sin(90 - &) x [1 - ¥(sin{¢'s + 8b) x sin{d's) / (sin(90 + &)%) = 4.187

Ko = 1 —sin(¢') = 0.590

Surcharge = 20.8 kN/m?
Waead = 60.0 kN/m

Wive = 17.0 KN/m

lioad = 3140 mm

Fuead = 0.0 kN/m

Five = 0.0 kN/m

hieaa = 0 mm

28.6

Vertical forces on wall
Wall stem

Wall base

Applied vertical load

gLV

Wiwall = Nstem X twat X Ywan = 20,1 KN/m
Whase = lbasa % thase X Ybase = 30.9 kN/m

Wy = Wdead + Wive = 77 kN/m
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Design shear strength ¢' = 24.2 deg

Angle of wall friction 5=18.6 deg

16.0 304

l.oads shown in kN/m, pressures shown In kN/m?
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Total vertical load Wictal = Wwall + Woase + Wy = 128 kN/m

Horizontal forces on wall

Surcharge Fsur = Ka x cos(90 - o + 8) x Surcharge x her = 33.5 kN/m

Moist backfill above water table Fr_a = 0.5 x Ka x cos(90 - o + 8} x ¥Ym X {heir = hwater)® = 0.7 kKN/m

Moist backfill below water table Fr_b = Ka x cos(90 ~ o + 8) X ym x {Nett = hwater) X hwater = 10.3 kKN/m

Saturated backfili Fs = 0.5 x Ka x cos{80 - o + 8) x {ye~ ywater) ¥ hwater” = 24.7 KN/m

Water Fuwater = 0.5 % hwater® x ywater = 47.1 kiN/m A

Total horizontal load Fiotal = Fsur + Fin_a + Fm_p + Fs + Fuater = 116.3 KN/m

Calculate fotal propping force

Passive resistance of soil in front of wall Fp = 0.5 x Kp x cos(8p) x {deover + thase + dds - daxc)® x yme = 5.7 KN/m

Propping force Fprop = max{Fiotat - Fp - (Wiatal - Wiwe) x tan(dp), 0 kN/m)

Fprup =73.2 kN/m

Overturning moments

Surcharge Msur = Faur % {het - 2 x dus) / 2 = 58.6 kNm/m

Maist backfill above water table Mm_a = Fm_a % (et + 2 X hwater - 3 x das) / 3 = 2.1 kNm/m
Moist backfill below water table Mm_b = Fm_b x (hwater - 2 x dus) / 2 = 15.9 KNm/m
Saturated backfill Ms = Fs x (hwater - 3 x dus) / 3 = 25.6 kNm/m

Water Muater = Fuwater X {hwater - 3 x dus) / 3 = 48.7 KNm/m

Total overturning moment Mot = Msur + Mm_a + Mm_b + Ms + Muater = 151 kNm/m

Restoring moments

Wall stem Muail = Wwall % (hoe * twan f 2) = 63.1 kNm/m
Wall base Mbese = Woase X loase { 2 = 50.6 KNm/m
Design vertical dead load Muead = Waead % loas = 188.4 kKNm/m
Total restoring moment Mrest = Mwan + Mbase + Maaad = 302.1 kNm/m
Check hearing pressure
Total vertical reaction R = Wiota = 128.0 kN/m
Distance to reaction Xbar = Ibase / 2 = 1638 mm
Eccentricity of reaction & = abs{{base / 2) ~ Xoar) = 0 mm
Reaction acts within middle third of base
Bearing pressure at toe Poe = (R / lbaso) - (6 x R x &/ Ihase®) = 39.1 kN/m?
Bearing pressure at heal Pheel = (R / Ihaso) + {6 x R x & { lbaso®) = 39.1 kN/m?

PASS - Maximum bearing pressure is less than allowable bearing pressure

Calculate propping forces to top and base of wall
Propping force to top of wall

Ferop_top = (Mot = Mrest + R % lnase / 2 - Fprop X toase / 2) / {hstem + toase / 2) = 13.286 kKN/m
Propping force to hase of wall Fprap base = Fprop - Fprap_top = 59.960 kKN/m
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RETAINING WALL DESIGN (BS 8002:1994)

Ultimate limit state load factors
Dead load factor

Live load factor

Earth and water pressure factor

Factored vertical forces on wall
Wall stem

Wall base

Applied vertical load

Total vertical load

Factored horizontal at-rest forces on wall
Surcharge

Moist backfill above water table

Moist backfill below water table

Saturated backfill

Water

Total horizontal load

Calculate total propping force

Passive resistance of soil in front of wall
Propping force

Factored overturning moments
Surcharge

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

Total overturning moment

Restoring moments
Wall stem

Wall base

Design vertical load
Total restoring moment

Factored bearing pressure
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe

Bearing pressure at heal

Rate of change of base reaction
Bearing pressure at stem / toe
Bearing pressure at mid stem

TEDDS calsulation verslen 1.2.01.06

via=14
1= 1.6
vie=14

Wwatl § = ¥.d % hstem % fwal % ywan = 28.2 kN/m

Whase f = Vr d X lbase % tbase X Yoase = 43.3 kN/m
Wy t = vt d x Waead + 711 X Wive = 111.2 kKN/m
Wotal 1= Wawal_t + Whase  + Wy = 182.6 kN/m

Faurs = vi1 x Ko x Surcharge x her = 68.7 kN/m

Fm_a_f =Tre X 0.5 x Ko x Ym % (haff - hwalar)2 =1.2 kN/m
Fro_b_t = vt X Ko x ¥m % {hefi - hwater) > hwater = 18.4 kN/m
Fs 1= vt e x 0.5 x Ko x {ys- ywater} x Dwate® = 44.4 kN/m
Fuwater t = ¥ & x 0.5 x hwater X Ywater = 66 kN/m

Fiotal 1= Fsur t + Fm_a f + Fm_b_t + Fs_t + Fuaterf = 198.8 kN/m

Fpr=%ax 0.5 x Kpx cos(Bu) x (deover + tbase + dos - dech % ymb = 8 KN/m
Forop_t = max(Frotalr - Fo_r - (Whetarr - i1 x Wive) x tan(8e}, 0 kN/m})
Fpropﬁf = 138.5 kN/m

Msur £ = Four £ % (herr - 2 x das) / 2 = 120.3 kKNm/m

Mm_a_= Fm_a 1 % (Neff + 2 x hwater - 3 x dgs) / 3 = 3.8 kNm/m
Mm b 1= F b g X (hwater - 2 % das) / 2 = 28.6 KNm/m

Ms 1 = Fs 1 x {hwater - 3 x dlas) / 3 = 45.9 kNm/m

Muater f = Fuwater 1 % (Pwater - 3 x das) / 3 = 68.2 kNm/m

Mot = Msur 1 4 Mm_a_r + Mu_t_r + Ms_1 + Muater 1 = 266.8 KNm/m

Muwat_s = Wiwall_f X (ltoe + twan / 2) = 88.4 kKNm/m
Mbasa_f = Whasa £ X Ibase / 2 = 70,9 kNm/m

My 1 = Wy 1 X lioad = 3492 KNm/m

Mrest_s = Mwan_t + Mbase_r + My ¢ = 508.4 KNm/m

Rr = Whgta s = 182.6 KN/m
Xbar_f = lbase f 2 = 1638 mm
er = ahs((lbase / 2} - Xpar 1) = 0 M
Reaction acts within middle third of base
Pioe_1 = (Rs / lbase) - (6 x Rix er/ lbase?) = 55.8 kN/m?
Pheel 1 = (Rr / loase) *+ (6 x Ri % &1/ lbase?) = 55.8 KN/m?
rate = {Pue_t ~ Preel 1) / lbase = 0.00 KN/m3/m
Pstem_toa_f = maX(ploej - (rate x Itoe), 0 kNImz) = 55.8 kN/m?2
Pstem_mid_f = max(ptoej - (rate % (]toe + tyall / 2)), 0 kamz) = 55.8 kN/m?
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Bearing pressure at stem / heel

Pstem_heal_f = ma)((ptua_f - (rate X (|1aa + twall)), 0 kN/mz) = 55.8 kN/m?

Calculate propping forces to top and base of wall

Propping force to top of wall

Fprap_top_f = (Mot_f - Mrest 1 + R x lbasa / 2 = Fprop_1 % tbase / 2} / (Nstem + tbase £ 2) = 9.024 kKN/m
Fpmpﬁbaseﬂ\c = Fprop_ - Fprop_tog_ = 129.433 kN/m

Propping force to base of wall

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

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement

Base details
Minimum area of reinforcement
Cover to reinforcement in toe

Calculate shear for toe design
Shear from bearing pressure
Shear from weight of base

Total shear for toe design

Calculate moment for toe design
Moment from bearing pressure
Moment from weight of base

Total moment for toe design

fou = 40 N/mm?
fy = 500 Nfmm?

k=0.13%
Cios = 75 mm

Vioa_bear = {Proa_r + Patem_tos_f} X hoe / 2 = 167.3 KN/m

Vlos_wi_bass = Y1 d X Ybase X lige % tyase = 39.6 KN/m

Vioe = Viga bear - Vive_wt_base = 127.7 KN/m

Mioe baar = (2 % Proa_i + Pstem_mid_f) X {ltoe + twar / 2)* / & = 274.5 kNm/m
Mioe_wi_base = (’Yf_d X Yhase % thase X (ltne + twan / 2)2 / 2) = 65 kNm/m

Mioe = Mtos_bear - Mios_wl_base = 209.5 kNm/m

3

400

)4—315—;5

Check toe in bending
Width of toe

Depth of reinforcement
Constant

Lever arm

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

Area of reinforcement provided

Check shear resistance at toe
Design shear stress
Allowable shear stress

—150—»]

b =1000 mm/m
dive = tbase ~ Ctoe — {P1ee / 2} = 315.0 mm
Kige = Mioe / (b X dtuez X fcu) =0.053

Compression reinforcement is not required
Zive = MIn{0.5 + ¥(0.25 - (Min(Kice, 0.225) / 0.9)),0.95) x dice

Zioe = 295 mm

As tos_des = Mios £ (0.87 x fy ¢ Ztne) = 1631 mm%m

As_too_min = K % b x toase = 520 mm3/m

As 100 req = MaX(As_tue_das, As_tna_mln) = 1631 mm¥m

20 mm dia.bars @ 150 mm centres
As_toa_prov = 2094 mmZ/m

PASS - Reinforcement provided at the retaining wall toe is adequate

Vios = Vioa / (b X dtoe) = 0.405 N/mm?

Vadm = MIN(0.8 x ¥(feu / 1 N/mm?), 5) x 1 Nfmm? = 5,000 N/mm?
PASS - Design shear stress is less than maximum shear stress




conisbee

Consulfing Struclural Engineors

Gonaulfing Civll Englneers

1~ 50llord 5¢ Lendon N1 1DH

Tel 020 7700 6666 Fax Q20 7700 6088
daglgn@conlshag.co.uk warw coliiehpg a0k

Project Job no.
39 Rosslyn Hill 140321
Cales for Start page nc./Revision
Propped Rstaining Wall 6
Cales by Cales date Checked by Checked date Approved by Approved date
HH 09/11/2015

From BS8110:Part 1:1997 — Table 3.8

Design concrete shear stress

Ve e = 0.685 N/fmm?
Vioe < Ve_tos - NO shear reinforcement required

Design of reinforced concrete retalning wall stem (BS 8002:1994)

Matertal properties
Characteristic strength of concrete

Characteristic strength of rainforcement

Wall details

Minimum area of reinforcement
Cover to reinforcement in stem
Cover to reinforcement in wall

Factored horizontal at-rest forces on stem

Surcharge

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

Calculate shear for stem design
Burcharge

Moist backfill above water table

Moist backfill below water table

Saturated backfill

Water

Total shear for stem design

Calculate moment for stem design
Surcharge

Moist backfill above water table
Moist backfill below water table
Saturated backfill

Water

kNm/m

Total moment for stem design

Calculate moment for wall design
Surcharge

Moist backiili above water table
kNm/m

Moist backfill below water table
Saturated backfill

Water

kNm/m

Total moment for wall design

fou = 40 Nfmm?
fy = 500 N/mm?

k=013%
Cstem = 30 mm
Cwan = 75 mm

Fs_sur_f =YX Ko x Surcharge X (haff - thage - dds) = 60.9 kN/m
Fsm ar=0.5xyLex Ko xymx (hefr - thase - das - |'Isa|l)2 =1.2 kN/m
Fs b= v e x Ko x ¥m x {Heft - thase - dds - hsat) x hsat = 16.1 KN/m
Fss1=0.5x v e x Kox (ys Ywater) x hsa? = 33.7 kN/m

Fe water f = 0.5 x ¥t_e % Ywater X hsai® = 50.1 kN/m

Vs sur 1= 5 % Fs_sur ¢/ 8 = 38 kN/m

Vs maf= Fomasxbix({5xL12)-bd)/(5xL%)=0.1KkN/m
Vembf=Fembix (B-(n?x{4-n)))/8=11.2 kN/m

Vsst= Fasax {1-{af x ((BxL)-a)/ (20 x L))} = 28.3 kN/m

Vs water = Fs_water £ % (1 = {af x ({5 x L) - a) f (20 x L%))) = 42.1 kN/m

Vstem = Vs_sur_f + Vs_m_a_f + Vs__m_b_l‘ + Vs_s_[ + Vs__watar_f =119.8 kN/m

Ms_sur = Fs_sur s x L/ 8 = 25.1 KNm/m

Msma=Fomasxbix({5xL2)-(3xb)/{15xL2) = 0.2 kNm/m

Msmb=Fempsxax(2-n)?/8=7.3kNm/m

Ms_s = Fs_s_r xax((3xa?)-(15xaxL}+{20xL2))/(60xL?) = 14.9 kNm/m
(3xa?)-(15xaxL)+(20xL2))(60xL2) = 22.1

Ms_water = Fs_water £ ><8|><(

Mstem = Ms_sur + Ma_m_a + Ms_m_b + Ms_s + Ms_water = 69.6 KNm/m

Mw_sur =9 x Fs_sur_f x L/ 128 = 14.1 kNm/m
Mu_ma = Fs ma ¢ x 0.577xbi[{bi+5xaxL2)(5xL3)-0.5772/3] = 0.2

Mu_m_b = Fo_m_b.r x &1 x [((8-n2x(4-n))2 116)-4-+nx(4-n)}/8 = 4 kKNm/m

Muw_s = Fs s 1 % [afxxx{{5xL)-ai(20xL3)-(x-n)* /(3xa?)] = 6.3 KNm/m
Mw_watar = Fs_waler_f x [a|2><xx((5><L)—a|)f(20><L3)-(x-b|)3 /(3><a|2)] =83

Muwat = Muw_sur + Mw m_a + Mw_m b + Mw_s + Mw_water = 34 KNm/m
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Check wall stem in bending
Width of wall stem

Depth of reinforcement
Constant

Lever arm

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

Area of reinforcement provided

Check shear resistance at wall stem
Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 -~ Table 3.8
Design concrete shear stress

Check mid height of wall in bending
Depth of reinforcement
Constant

Lever arm

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

Area of reinforcement provided

b = 1000 mm/m
dstem = twal — Cstem — (d)stemf 2) = 239.0 mm
Kstem = Mstem / (b % dster? % fe) = 0,030
Compression reinforcement is not required
Zstom = MIN{0.5 + ¥(0.25 ~ (min{Kstem, 0.225) / 0.9)),0.95) x dstem
Zstemr = 227 mm
As_stern_des = Mstem / (0.87 x fy x Zstem) = 704 mm?m
As_stern_min = K x D % twar = 358 mm?/m
As_slem_req = MaX(As_stem_des, As_stem_mln) = 704 mm*m
12 mm dia.bars @ 150 mm centres
As__siem_prov = 754 mmm

PASS - Reinforcement provided af the refaining wall stem is adequate

Vstem = Vatom / (b X dstem) = 0.501 N/mm?
Vadm = mMin(0.8 x V{fo £ 1 Nfmm2), 5) x 1 Nfmm? = 5,000 N/mm?
PASS - Design shear stress is less than maximum shear stress

Ve_stem = 0.572 N/mm?
Vstem < Vc_stem ~ NO shear reinforcement required

Owai = twall — Cwall — ($wall / 2} = 194.0 mm
Kuwait = Mwan £ {b x dwai® % foy) = 0.023
Compression relnforcement is not required
Zwat = MiN(0.5 + V(0.25 - (min({Kwan, 0.225) / 0.9)),0.95) x duan
Zwal = 184 mm
As_wall_des = Myt / {0.87 x fy % 2wal) = 424 mmZ/m
As wall_min = K X b x twan = 358 mm?/m
As_wall req = Max{As_wall_des, As_wal_min) = 424 mm?3/m
12 mm dia.bars @ 200 mm cenfres
As_wall_prnv =565 mm*m

PASS - Reinforcement provided to the refaining wall at mid height is adequate

Check retaining wall deflection
Basic span/effective depth ratio
Design service stress

ratiopas = 20
fa = 2 % fy X As_stem req { (3 X As_stem_.prov) = 311.4 Nfmm?

Modification factor factoriens = Min{0.55 + (477 N/imm? - fs}/(120 x (0.9 N/'mm? + (Mstem/{b x dstem?))}),2) = 1.20
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Maximum span/effective depth ratio

Actual span/effective depth ratio

ratiomex = rationss x factorens = 24.03
ratioact = hstem / dstem = 12.97

PASS - Span to depth ratio is acceptable
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Indicative retaining wall reinforcement diagram

Toe reinforcament

Wall reinforce ment d L—Stem relnforcement

Toe bars - 20 mm dia.@ 150 mm centras - (2094 mm?m)
Wall bars ~ 12 mm dia.@ 200 mm centres - {565 mm?2/m)
Stem bars - 12 mm dia.@ 150 mm centres - (754 mm?/m}
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STEEL SHEET PILING DESIGN

In agcordance with BS 8002:1994 - Code of practice for earth retafnlngétructures

Tied wall with free earth support

Geometry

Length of sheet pile for equilibrium (for analysis)
Total length of sheet pile provided

Number of different types of sail

Retained height

Depth of unplanned excavation

Total retained height

Angle of retained slope

Depth from GL to top of water table retained side
Depth from GL to top of water table retaining side

Soil layer 1

Moist density of soil

Dry density of sail
Mobilization factor

Design shear strength
Active pressure coefficient
Passive pressure coefficient
Height of soil layer 1

Depth from GL to bottom of layer1
Soil layer 2

Moist density of soil

Dry density of sail
Mohilization factor

Design shear strength
Active pressure coefficient
Passive pressure coefficient
Height of soil layer 2
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Tedds calcu'aticn version 1,0,05

H = 9488 mm

Hpile = 12000 mm

Ns =2

dret = 4300 mm

dex = 0 mm

Os = Cret + dex = 4300 mm
B =19.0deg

dw = 4300 mm

twp = 4300 mm

Ymi = 19.0 kKN/m?®

Y1 = 12,2 kKN/m?

Msoit = 1.2

§'1 = 23.0 deg

ka1 = cos{¢")2 / (1 + N(sin(¢"1) x sin(¢'1 - B} / cos(P)))2 = 0.619 |
kpi = cos{¢')2/ (1 - ¥(sin(0'} x sin(¢'1))) 2 = 2.283

h1 = 2500 mm

di = 2500 mm

ymz = 20.0 KN/m3

Yz = 13.2 KN/m?

Msoil = 1.2

'z = 23.0 deg

ka2 = cos(p'2)2 / (1 + V{sin(¢'2) x sin{¢"2 - B) / cos(B)))? = 0.619
kpz = cos(¢'2)2 / (1 - N{sin{¢'2) x sin{d2))) # = 2.283

he = 6988 mm
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Level Dapth below GE
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SECTION THROUGH SHEET PILE WALL

Overburden on active side

Overburden at 0 mm below GL in seil 1
Overburden at 2500 mm below GL in soil {
Overburden at 2600 mm below GL in soil 2
Overburden at 4300 mm below GL in soil 2
Overburden at 9488 mm below GL in soil 2

Overburden on passive side
Qverburden at 4300 mm below GL. in soil 2
Overburden at 9488 mm below GL in soil 2

Pressure on active side

Active pressure at 0 mm below GL in soil 1
Active pressure at 2500 mm below GL in soil 1
Active pressure at 2500 mm below GL in soil 2
Active pressure at 4300 mm below GL in soil 2
Active pressure at 9488 mm below GL in soil 2

Pressure on passive side
Passive pressure at 4300 mm below GL in soil 2
Passive pressure at 9488 mm below GL in soil 2

Active forces

Active force at level 1
Active force at level 1
Active force at level 2
Active force at level 2
Active force at level 3
Active force at level 3

Passive forces
Passive force at level 3
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BALANGED PRESSURE OIAGRAM (kiN/n?)

OBart = = 15.0 kN/m?

OBeai = Ymi X a1 + OBair = 62.5 kN/m?
OBazz = Ym1 % hat + OBat1 = 62,5 kN/m?
OBas1 = Ymz X haz + OBaze = 98,5 kKN/m?
OBad1 = a2 X hag + OBast = 166.9 kN/m?

OBpar = 0 KN/m? = 0.0 KN/m?2
OBpat = a2 X hpa + OBpat = 68.4 kN/m?

Pati1 = Kat X OBa1i x cos(p) = 8.8 kN/m?

Pazi = Kat X OBazi x cos(p) = 36.6 kN/m?
Pazz = Kaz X OBaze x cos{p) = 36.6 kN/m?
Past = Kaz X OBast x cos{p) = 57.7 kN/m?

Pa41 = Kaz X OBaai x COS(P} + Y % {dLd - ) = 148,86 kN/m?

Ppat = kpz X OBpai = 0.0 KN/m?

Prat = Kpz X OBpat + Y X (4 - max(ds, dw)) = 207.1 kN/m?

Fat1 = 0.5 % pat1 X hat = 11,0 kN/m
Fatz = 0.5 % paz21 X hat = 48.7 KN/m
Fa21 = 0.5 X pazz X Nz = 32,9 kKN/m
Fazz = 0.5 X Pas1 % Naz = 51.9 KN/m
Fast = 0.5 % paz1 X has = 149.6 KN/m
Fasz = 0.5 % past ¥ has = 385.5 kN/m

Fpat = 0.5 X pp31 x hpa = 0.0 kKN/m
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Passive force at level 3

Total forces in tie
Total active forces
Total passive forces

Active moments about fie
Moment about tie level 1
Moment about tie level 1
Moment about tie level 2
Maoment about tie level 2
Moment about tie level 3
Moment about tie level 3

Passive moments about tie
Moment about tie level 3
Moment about tie level 3

Total moments about tie
Total active moment
Total passive moment

Required pile length

Length of pile required to balance moments

Required section modulus

Fpaz = 0.5 X ppa1 X hps = 537.2 kN/m

ZFa = 676.7 kN/m
EFp = 537.2 KN/m

Mar1 = 0.5 X patt X hat X [ {duz - ch) - 2/3 X hat] = 0.9 kNm/m
Maiz2 = 0.5 X pazi X har X [ (dLz - di) - 1/3 x hat] = 41.9 kNm/m
Mazi = 0.5 X paze X haz X [ {dLs - di) - 2/3 x ha2] = 77.4 kNm/m
Mazz = 0.5 % past % haz X [ (dis ~ di) - 1/3 % haz] = 153.1 kKNm/m
Mazt = 0.5 X pan % has % [ (dis - df) - 2/3 % haa] = 789.8 KNm/m
Mase = 0.5 % paar X haa X [ (dia - di) - 1/3 X hag] = 2702.1 kNm/m

Meat = 0.5 % ppar X hpa x [ (dus - ) - 2/3 % hpa] = 0.0 kNm/m
Mps2 = 0.5 % ppat X hps X [ (dLs - ¢} - 1/3 x hps] = 3765.1 kKNm/m

IM. = 3765.2 kNm/m
EMp = 3765.1 KNm/m

Hiotat = 9488 mm

Pass - Provided length of sheet pile greater than minimum required length of pile

Maximum moment in pile (from analysis)

Permissible stress of pile
Material factor

Mois = Max(ABS (Mnin), ABS(Mnac) = 265.9 kNm —= [ (e
Gpite = 278" N/mm? N A O{:’ o7 | 1y
e = 1.2 Pie .

Min req'd plastic section modulus {per metre run)  Z = Yins X Mate / Gpile = 1182 om?

Load in tie/strut

Tie/strut load
e

P
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Analysis model

T = £Fa - ZFy = 139.5kN/m
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Analysis loading diagram
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Bending moment diagram
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Client Advisory Group v Made by |Date Page
Location Columns at A1, A2 etc Ene Caderste Centie HH 10-Nov-15 | 124
COLUMN CHART FOR CIRCULAR COLUMNS TO BS 8110:2005 Checked Revision Job No
Originated from 'RCC54.xls' v3.1 on CD © 2006 TCC chg e 0
MATERIALS
fcu 30 N/mm? ym  1.15 steel Cover 30 mm
fy 500 N/mm? ym 1.5  concrete h agg 20 mm
steel class A
SECTION [ 300 mm with 8 bars
BAR ARRANGEMENTS
Type Bar @ Asc % Link @ Bar c/c Nbal (kN) | Nuz (kN) Checks
H 40 14.22 10 70.7 Asc > 6 %
H 32 9.10 8 75.4 Asc >6 %
H 25 5.56 8 78.1 123 2602 ok
H 20 3.56 6 81.7 256 2006 ok
H 16 2.28 6 83.3 307 1625 ok
H 12 1.28 6 84.8 347 1328 ok
N:M INTERACTION CHART for 300 diameter column,
grade C30, 30 mm cover and 8 bars
6000 : | ‘ T i
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| | | KE
| ! M,min
5000 i - - | e
=z |
x i
Z 4000 1 - I
Z |
o i
wn | e
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0 20 40 60 80 100 120 140
MOMENT M, kNm
LOADCASES |Loadcase| N (kN) [ M (kNm) Load case N (kN) M (KNm)
1 0 120 |NoFit 4 4] 0 No Fit
2 0 0 No Fit 5 0 0 No Fit
3 0 0 No Fit 6 0 0 No Fit




