
ANCHORED PILED RETAINING WALL

0.0

Soil Profiles

-3.0

0.0

15.0

25.0

80.0

35.0

-5

0

5

10

Dr. C. Sachpazis Geodomisi Ltd www.geodomisi.com

End of excavation -10

-18.0

-15.0

-10.0

-7.0

Ground Water -15.0

-3.0

-20

-15

-10

-5

-18.0

-15.0Ground Water -15.0

-30

-25

-20

-15

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
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Layer S.E. (m) c (kN/m³) ø (°) C’ (kN/m²) Ka Kp H (m)

Soil1 −3 20 25 5 0.405859 2.46391281 3

Soil2 −7 20 5 95 0.839663 1.19095424 4

Soil3 −10 20 32 0 0.307259 3.2545883 3

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Soil3 −10 20 32 0 0.307259 3.2545883 3

Soil4 −15 20 11 100 0.67953 1.47160434 5

Stiff Soil −18 18.2 24 150 0.42173 2.37118411 3

Ground Water Elevation : −15 m

Wall and Pile PropertiesWall and Pile PropertiesWall and Pile PropertiesWall and Pile Properties

Section

H = 10 m

D = 8 m

J = 0 º

Ep= 2E+08 kN/m2
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ANCHORED PILED RETAINING WALL

Pile plan

a = 120 cm

R = 120 cm

Ix= 0.10179 m4
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Ix= 0.10179 m4

Ap= 1.13097 m²
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ANCHORED PILED RETAINING WALL
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AnchoragesAnchoragesAnchoragesAnchorages

H = 10 m z (m) R (kN) ä (mm) M (kNm) V (kN)

1
0

.0
0

H = 10 m z (m) R (kN) ä (mm) M (kNm) V (kN)

# Anchors = 4 0 1.90781E−11 −4.26116 1.273E−11 0

h (1) = 1.5 m −1.5 563.5041997 −3.43718 50.841568 33.8944

h (n) = 0.5 m −4.16667 347.2188802 −1.9286 −909.8959 −360.277

h (2,3,..,n−1) = 2.66667 m −6.83333 85.22133868 0.01027 −3802.239 −1084.63

−9.5 8.985709959 3.26368 −6460.694 −996.921

−9.58333 0 3.67958 −6426.445 410.989

−9.66667 0 3.88753 −6392.196 410.989

0.00

563.5 -1.5
−9.66667 0 3.88753 −6392.196 410.989

−9.75 0 3.9915 −6351.341 490.258

−9.83333 0 4.04349 −6310.486 490.258

−9.91667 0 4.06948 −6269.632 490.258

−10 −455.336526 4.09548 −6228.777 490.258

−11.3333 −746.809734 6.67376 −5189.221 779.667

−12.6667 −1092.73473 9.70603 −4206.251 737.228

-10.00

0.00

9.0 -9.5

85.2 -6.8

347.2 -4.2

563.5 -1.5

−12.6667 −1092.73473 9.70603 −4206.251 737.228

−14 −1483.37309 13.1007 −2883.138 992.335

−15.3333 −1905.29641 16.736 −795.8664 1565.45

−16.6667 −2340.85858 20.456 244.26521 780.099

−18 −2596.74419 24.1734 5.821E−11 −183.199

Max 2596.744186 24.1734 6460.6942 1565.45
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ANCHORED PILED RETAINING WALL
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Anchor DesignAnchor DesignAnchor DesignAnchor Design

sf = 1.5

T = 200 kN/m2

Pp = 350 kN (Project Load)

-20.0

-18.0

MOMENT (kNm)
-20.0

-18.0

SHEAR (kN)

P : Anchor Load Lb = P . sf  / [ ð . d . T ]

Lb : Load transfer length

d : Diameter of grout annulus

T : Working bond stress table−1

sf : Safety factor

 ð : 3.14

Str.Dia. (in) Aps (mm2) fpu (N/mm2) 0.60 .fpu.Aps

0.6 182.4 1863.0 203.9

ANC. d (mm) Pult (kN) Lb.(m) select Lb L Strands

1 150 583.382 9.28482 9.28482047 19.4509 3

2 150 359.467 5.7211 5.721101933 14.2442 22 150 359.467 5.7211 5.721101933 14.2442 2

3 150 88.2276 5.57042 5.570423008 12.4505 2

4 150 9.30269 5.57042 5.570423008 10.8075 2

5 150 0 0 0 0 0

6 150 0 0 0 0 0

7 150 0 0 0 0 0

8 150 0 0 0 0 08 150 0 0 0 0 0

9 150 0 0 0 0 0

table−1 Soil / Rock Type Empirical Bond Stress Value [ T ] kN/m2

Cohesive Soil 100

Sand 150

Gravel 200

Weathered Marl, Chalk, Soft Shales 150 − 800Weathered Marl, Chalk, Soft Shales 150 − 800

Soft Limestone, Slates, Hard Shales, Sandstone 800 − 1700

Dolomite Limestone 1400 − 2100

Granite, Basalt 1700 − 3100
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ANCHORED PILED RETAINING WALL

D CHECKD CHECKD CHECKD CHECK

Dcalc. = Pv . Sf  / [ Aph . T ]

Pv : Uplift Load

D : Load transfer length
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D : Load transfer length

R : Diameter of Pile

T : Working bond stress table−1

Sf : Safety factor

Sf =Sf =

T = 100 kN/m2 Material >>

Name Pv.fem Psel. 0

anc1 379.367 246.697 0

anc2 233.757 227.601 0

anc3 57.3733 227.601 0anc3 57.3733 227.601 0

anc4 6.04943 227.601 0

anc5 0 0 0

anc6 0 0 0

anc7 0 0 0

anc8 0 0 0

anc9 0 0 0

929.5929.5

Dsel = 8.00 m

R = 1.20 m

Aph = 30.16 m²

Dcalc. = 0.92 m Dsel > Dcalc OKOKOKOKDcalc. = 0.92 m Dsel > Dcalc OKOKOKOK

Head Beam Material :

Concrete fcd−Hbeam = 23300 kN/m²

fcdt−Hbeam = 1340 kN/m²

Steel fyd−Hbeam = 365000 kN/m²

Pile Material :

Concrete fcd−pile = 33300 kN/m²

fctd−pile = 2231.1 kN/m²

Steel fyd−pile = 435000 kN/m²

Strut Beam Material :

Concrete fcd−Sbeam = 20000 kN/m²Concrete fcd−Sbeam = 20000 kN/m²

fcdt−Sbeam = 1340 kN/m²

Steel fyd−Sbeam = 365000 kN/m²
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ANCHORED PILED RETAINING WALL

Pile Head Beam Reinforcement Concrete CalculationsPile Head Beam Reinforcement Concrete CalculationsPile Head Beam Reinforcement Concrete CalculationsPile Head Beam Reinforcement Concrete Calculations

Longitudinal Reinforcement

Bbeam = 140 cm

Hbeam = 100 cm

d’ = 7.5 cm

d  = 92.5 cm

Acb = 0.21 m²
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Acb = 0.21 m²

Rmax = 929.5 kN/m

Md = 487.987 kNm

md = 0.02057

ñm = 0.1295

Top/Bottom of the Beam

Calc. Asb = 90.9958 cm²

Select Asb = 17.8128 cm²

Top : 18Ø26 OKOKOKOK

Bottom : 18Ø26 OKOKOKOK

Transverse Reinforcement

Vd =  Vmax 1.5

Vmax   = 232.375 kN/m

Vd   = 348.562 kN

Vcr = 0.65  fctd  Ac Vcr = 0.65  fctd  Ac 

fctd  = 1340 kN/m²

Vcr  = 182.91 kN

Vc = 0.80  Vcr

Vc  = 146.328 kN

Vws = Asw d fywd / s 

Vws  = 229.336 kNVws  = 229.336 kN

Vd’ = Vws + Vc Vd’ > Vd (?)

Vd’ = 375.664 kN Ø10/25 OKOKOKOK

7.5 18Ø26

140

100

18Ø26

Ø10/25
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ANCHORED PILED RETAINING WALL

Pile Reinforcement Concrete CalculationsPile Reinforcement Concrete CalculationsPile Reinforcement Concrete CalculationsPile Reinforcement Concrete Calculations

Longitudinal Reinforcement

dpl = Dpl − d’pl

Dpl = 120.0 cm

D’pl = 5.0 cm

dpl = 115.0 cm

M = M  a  1.5
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Md = MPmax  a  1.5

MPmax = Mmax + Mfailure = 7048.1 kNm/m

a = 1.20 m

Md = 12686.5 kNm

md = Md / (0.85 fcd  Ac D)

p = Max ( pm ; md )

Acp = 1.131 m²Acp = 1.131 m²

fcd  = 33300 kN/m²

md = 0.330

ρm = 0.623

As = ñ  Ac / ( fyd / (0.85 fcd ))

fyd  = 435000 kN/m²

Calculation Asc  = 458.6 cm²Calculation sc 458.6 cm²

Selection Ass  = 468.2 cm² 46Ø36 OKOKOKOK

ρb  = 0.041

Mb  = 13199.6 kNm

Transverse Reinforcement

Vd =  VPmax a 1.5

VPmax = V   + Vfail.anc = 2307.4 kN/mVPmax = Vmax  + Vfail.anc = 2307.4 kN/m

Vd   = 4153.3 kN

Vcr = 0.65  fctd  Ac 

fctd  = 2231.1 kN/m²

Vcr  = 1640.2 kN

Vc = 0.80  Vcr

Vc  = 1312.1 kNVc  = 1312.1 kN

Vws = Asw d fywd / s 

Vws  = 3276.2 kN

Vd’ = Vws + Vc Vd’ > Vd (?)

Vd’ = 4588.4 kN Ø20/7 OKOKOKOK

46Ø36

Ø20/7
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ANCHORED PILED RETAINING WALL

Beam Reinforcement Concrete CalculationsBeam Reinforcement Concrete CalculationsBeam Reinforcement Concrete CalculationsBeam Reinforcement Concrete Calculations

Longitudinal Reinforcement

dpl = Dpl − d’pl

Bbeam = 35.0 cm

Hbeam = 60.0 cm

d’ = 3 cm

d  = 32 cm
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d  = 32 cm

Acb = 0.210 m²

2S = 2.1 m

Rmax = 2596.7 kN/m

Qd = Qult = Rmax / (2S.H23) Qd = 463.7 kN/m

Md = Mmax =Vmax S − Qult S/2 Md = Mmax =Vmax S − Qult S/2 

Md = 267.8 kNm

md = Md / (0.85 fcd b d^2)

md = 0.154

ρm = 0.077

As = pm b d / (fyd/ (0.85 fcd )) 

Calculation Asb  = 19.2 cm²Calculation sb 19.2 cm²

Side of the Pile Selection Asb  = 29.5 cm² 6Ø25 OKOKOKOK

Calculation Asb  = 12.8 cm²

Side of the Excavation Selection Asb  = 19.6 cm² 4Ø25 OKOKOKOK

Transverse Reinforcement

V  =  V a 1.5Vd =  Vmax a 1.5

Vmax   = 486.9 kN/m

Vd   = 876.4 kN

Vcr = 0.65  fctd  Ac 

fctd  = 1340.0 kN/m²

Vcr  = 182.9 kN

Vc = 0.80  VcrVc = 0.80  Vcr

Vc  = 146.3 kN

Vws = Asw d fywd / s 

Vws  = 733.9 kN

Vd’ = Vws + Vc Vd’ > Vd (?)

Vd’ = 880.2 kN Ø16/20 OKOKOKOK

4Ø25 6Ø25

Ø16/20
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ANCHORED PILED RETAINING WALL

QuantitiesQuantitiesQuantitiesQuantities

Wall Length : 85.5 m.

WL A Hpile TP=WL/A TL=TP.Hpile

m m m # m.

85.50 1.20 18.0 71 1282.5
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Bars Bar Numb. Bar Dia. Unit B.L. Unit B.W. BW Total BW

0 # mm m Kg/m Kg Kg

Pile Long. 46 Ø36 20.10 7.99 526385

Pile Trans. 15 Ø20 4.06 2.47 47443

Head Beam L. 36 Ø26 1.00 4.17 12828

Head Beam T. 8 Ø10 3.68 0.62 1553Head Beam T. 8 Ø10 3.68 0.62 1553

Strut Beam LP 6 Ø25 1.00 3.85 1977

Strut Beam LE 4 Ø25 1.00 3.85 1318

Strut Beam T. 5 Ø16 1.78 1.58 1201 592705592705592705592705

Concrete Numbers Length Area Volume Total CV

0 # m m2 m3 m30 # m m2 m3 m3

Pile 71 18 1.13 1450.47

Head Beam 1 85.5 1.40 119.70

Strut Beam 4 85.5 0.21 71.82 1644164416441644

Str. Dia Str. Dia Unit W. Fixed L. F.L. Dia. Grout

in mm Kg/m m m m3

0.60’’ 1.524 1.1 9.28 0.15 13.450.60’’ 1.524 1.1 9.28 0.15 13.45

5.72 0.15 8.29

5.57 0.15 8.07

5.57 0.15 8.07

0.00 0.15 0.00

0.00 0.15 0.00

0.00 0.15 0.000.00 0.15 0.00

0.00 0.15 0.00

0.00 0.15 0.00

37.937.937.937.9

Anchor Anc.Numb. Full L. Total Strands Tot. Str. L. Tot. Str. W.

0 # m m # m Kg0 # m m # m Kg

1 82 19.45 1594.97 3 4784.92 5263.41

2 82 14.24 1168.02 2 2336.04 2569.65

3 82 12.45 1020.94 2 2041.88 2246.07

4 82 10.81 886.21 2 1772.43 1949.67

5 0 0.00 0.00 0 0.00 0.00

6 0 0.00 0.00 0 0.00 0.00

7 0 0.00 0.00 0 0.00 0.007 0 0.00 0.00 0 0.00 0.00

8 0 0.00 0.00 0 0.00 0.00

9 0 0.00 0.00 0 0.00 0.00

Totals : 4670.24670.24670.24670.2 10935.310935.310935.310935.3 12028.812028.812028.812028.8
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