
Corrosion alalysis to buried portion of sheet piled wall

100 year analysis to 2122 with no remedial works

Location
Level of 

reading

Reading 

(mm)

start 

(mm)

Loss 

(mm)
% loss

Actual Rate of 

corrosion over 39 

years (mm/year)

Loss of 

section 

over 100 

years

residual 

pile 

thickness 

(mm)

residual % of 

thickness after 

100 years

section modulus 

remaining after 100 

years

A -900 15.19 15.7 0.51 3.2 0.013 1.31 13.88 88.4 2134.52

B -900 13.77 15.7 1.93 12.3 0.049 4.95 8.82 56.2 1356.34

C -900 14.66 15.7 1.04 6.6 0.027 2.67 11.99 76.4 1844.07

D -900 13.44 15.7 2.26 14.4 0.058 5.79 7.65 48.7 1175.50

E -1600 14.57 15.7 1.13 7.2 0.029 2.90 11.67 74.3 1794.75

F -1600 14.79 15.7 0.91 5.8 0.023 2.33 12.46 79.3 1915.31

G -1600 14.14 15.7 1.56 9.9 0.040 4.00 10.14 64.6 1559.11

H -1600 13.77 15.7 1.93 12.3 0.049 4.95 8.82 56.2 1356.34

K -800 14.81 15.7 0.89 5.7 0.023 2.28 12.53 79.8 1926.27

L -1100 13.4 15.7 2.3 14.6 0.059 5.90 7.50 47.8 1153.58

M -1100 14.85 15.7 0.85 5.4 0.022 2.18 12.67 80.7 1948.19

N -1500 13.33 15.7 2.37 15.1 0.061 6.08 7.25 46.2 1115.22

P -1500 15.02 15.7 0.68 4.3 0.017 1.74 13.28 84.6 2041.35

Average 14.29 15.7 1.41 9.0 0.0362 3.62 10.67 67.94 1640.04

48 year analysis to 2070 with no remedial works

Location
Level of 

reading

Reading 

(mm)

start 

(mm)

Loss 

(mm)
% loss

Actual Rate of 

corrosion over 39 

years (mm/year)

Loss of 

section 

over next 

48 years

residual 

pile 

thickness 

(mm)

residual % of 

thickness after 

48 years

section modulus 

remaining after 48 

years

A -900 15.19 15.7 0.51 3.2 0.013 0.63 14.56 92.8 2239.07

B -900 13.77 15.7 1.93 12.3 0.049 2.38 11.39 72.6 1752.01

C -900 14.66 15.7 1.04 6.6 0.027 1.28 13.38 85.2 2057.28

D -900 13.44 15.7 2.26 14.4 0.058 2.78 10.66 67.9 1638.82

E -1600 14.57 15.7 1.13 7.2 0.029 1.39 13.18 83.9 2026.41

F -1600 14.79 15.7 0.91 5.8 0.023 1.12 13.67 87.1 2101.87

G -1600 14.14 15.7 1.56 9.9 0.040 1.92 12.22 77.8 1878.92

H -1600 13.77 15.7 1.93 12.3 0.049 2.38 11.39 72.6 1752.01

K -800 14.81 15.7 0.89 5.7 0.023 1.10 13.71 87.4 2108.73

L -1100 13.4 15.7 2.3 14.6 0.059 2.83 10.57 67.3 1625.10

M -1100 14.85 15.7 0.85 5.4 0.022 1.05 13.80 87.9 2122.45

N -1500 13.33 15.7 2.37 15.1 0.061 2.92 10.41 66.3 1601.09

P -1500 15.02 15.7 0.68 4.3 0.017 0.84 14.18 90.3 2180.76

Average 14.29 15.7 1.41 9.0 0.0362 1.74 12.55 79.93 1929.58

Analysis after concrete encasement carried out within 1 year. 

Location
Level of 

reading

Reading 

(mm)

start 

(mm)

Loss 

(mm)
% loss

Actual Rate of 

corrosion over 39 

years (mm/year)

Loss of 

section 

over next 

1 year

residual 

pile 

thickness 

(mm)

residual % of 

thickness after 

100 years years

section modulus 

remaining after 100 

years

A -900 15.19 15.7 0.51 3.2 0.013 0.01 15.19 96.8 2335.58

B -900 13.77 15.7 1.93 12.3 0.049 0.05 13.77 87.7 2117.25

C -900 14.66 15.7 1.04 6.6 0.027 0.03 14.66 93.4 2254.09

D -900 13.44 15.7 2.26 14.4 0.058 0.06 13.44 85.6 2066.51

E -1600 14.57 15.7 1.13 7.2 0.029 0.03 14.57 92.8 2240.25

F -1600 14.79 15.7 0.91 5.8 0.023 0.02 14.79 94.2 2274.08

G -1600 14.14 15.7 1.56 9.9 0.040 0.04 14.14 90.1 2174.14

H -1600 13.77 15.7 1.93 12.3 0.049 0.05 13.77 87.7 2117.25

K -800 14.81 15.7 0.89 5.7 0.023 0.02 14.81 94.3 2277.16

L -1100 13.4 15.7 2.3 14.6 0.059 0.06 13.4 85.4 2060.36

M -1100 14.85 15.7 0.85 5.4 0.022 0.02 14.85 94.6 2283.31

N -1500 13.33 15.7 2.37 15.1 0.061 0.06 13.33 84.9 2049.59

P -1500 15.02 15.7 0.68 4.3 0.017 0.02 15.02 95.7 2309.44

Average 14.29 15.7 1.41 9.0 0.0362 0.04 14.29 91.00 2196.85

The above table conservatively assumes no increase to the section modulus of the pile, however the concrete encasement would be connected 

to the sheet piling with shear studs. This would create a composite steel & concrete section, the section modulus would therefore increase sufficiently

to allow the additional load from the raisings to be accomodated.
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mm mm mm mm cm
2
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4
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3
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3
/m

4A 400 381 15.7 9.4 236 74 185.1 45 160 2 371 -

4/20 508 381 15.7 9.4 218 86.8 170.9 45 924 2 414 -
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Project                      : Customs House
Job Number               : A7752
Designed By              : RB
Location                    :

Date                          : Sep-22 Sheet Number  : S - 1

The sheet pile analysis is based upon the as built record drawings.

The sheet pile section used is a 4/20.

The steel grade is mild steel

The geotechnical properties are given on a borehole log of the Customs House Jetty

The ground conditions behind the wall are engineered fill material,

 gravel with some silty clay and medium dense to occasionally dense brown sandy 

fine to coarse gravel. The angle of friction used is phi of 34 degrees. This represents

 the lower end of the range for this material

In order to get Ka and Kp, the active and passive pressure of the soil, the friction angle

between the soil and the sheet piling is used as delta/phi dash. 

This is taken as 0.5 for steel sheet piling.

Using the graphs on the following pages, the horizontal earth pressures are obtained.

These Ka2 of 0.26 and Kp1 of 6 are used in the analysis

The results graphs are included at the end of the calculations 
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Ka2 0.26

Kp1 6
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The river Thames and sea water mix to become brackish at Gravesend

Water density 1012.5

yw 9.81

Kp1 6 ka2 0.26

sat 17.2 sat 17.2

y1 10.3 y2 10.3

4 0 0 0 39.7305

1 10.3 9.932625 10.3 49.66313

1 20.6 19.86525 20.6 59.59575

1 30.9 29.79788 30.9 69.52838

1 41.2 39.7305 41.2 79.461

depth Pp Pa Nett Pp

0 0.0 0.0 0

4 0.0 39.7 -39.7

4.5 35.8 46.0 -10.2

4.6 43.0 47.3 -4.3

4.672 48.1 48.2 -0.1

4.7 50.1 48.6 1.6

4.8 57.3 49.8 7.5

5 71.6 52.3 19.3

5.5 107.4 58.6 48.8

6 143.2 65.0 78.3

6.5 179.0 71.3 107.8

7 214.8 77.6 137.3

7.5 250.6 83.9 166.8

8 286.4 90.2 196.3

8.4 315.1 95.2 219.9G
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8

4

4 39.7

0.67

1.56 104.3 1.77

219.9

Moments at different levels

The yield stress of mild steel at the time of construction was with reference to

 the extract from the piling handbook of the time 255N/mm2

Using a global factor of safety of 1.5 on this gives allowable stress of

170 N/mm2

AOD levels
from top 

of wall
from ground kNm

modulus 

required

100 Y 

modulus

Encased 

modulus

top of wall 8 0 4 0.0 0.0 -1640.0 -2196.8

1 3 -0.7 -3.9 -1640.0 -2196.8

2 2 -23.2 -136.3 -1640.0 -2196.8

3 1 -49.7 -292.1 -1640.0 -2196.8

4 4 0 -105.9 -623.2 -1640.0 -2196.8

3.33 4.67 -0.67 -153.2 -901.4 -1640.0 -2196.8

3 5 -1 -189.5 -1115.0 -1640.0 -2196.8

2 6 -2 -253.8 -1492.7 -1640.0 -2196.8

1.56 6.44 -2.44 -267.8 -1575.2 -1640.0 -2196.8

0.56 7 -3 -274.6 -1615.4 -1640.0 -2196.8

0.06 7.5 -3.5 -270.3 -1590.1 -1640.0

-0.44 8 -4 -256.2 -1506.9 -1640.0

-0.64 8.2 -4.2 -247.8 -1457.5 -1640.0

toe level -0.84 8.4 -4.4 -237.8 -1398.8 -1640.0

-1.42 8.98 -4.98 -200.0 -1176.4 -1640.0

The results above do not take into consideration the concrete encasement

The concrete encasement will reduce the corrosion to the pile section & increase

the section modulus
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Blue is the section modulus required

Orange is the remaining steel modulus without any measures after 100 years

Yellow line is the steel modulus protected by the concrete to reduce corrosion to 3m depth (additional 

capacity by concrete is not included)

In summary the sheet piled wall has enough capacity without further intervention, however to allow for 

assumptions and any irregularities additional capacity is conservatively provided
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