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Bethlehem Steel Corporation's King Pile System utilizes a combi-
nation of standard WF or HP shapes and sheet piling sections to produce
retaining structures of greater depth than can be achieved by sheet piling
alone. A typical arrangement is shown in Figure 1. Standard sheet piling
male and female interlocks are continuously welded to one flange of a
wide~flange shape to form the King Pile, and two sections of standard
sheet piling are used between adjacent King Piles to produce a high
capacity retaining structure. It sometimes may be economical to reinforce
the King Pile with a coverplate on one flange, as shown in Figure 1. A
wide variety of combinations of wide-flange shapes and sheet piling is
possible to accommodate various loading conditions. The system is

intended for use with the pressure acting in the direction shown.

In analyzing the composite system, it is assumed that bending
deflections of the King Pile and sheet piling are equal along the
interlock line, but each component is considered to bend about its own
neutral axis. Based on these assumptions, load is carried by the King
Pile and the sheet piling in direct proportion to their respective moments
of inertia. For the case shown in Figure !, the modular dimension L, in

feet, 1is
L =1L1 +« L2 (Eq. 1)

where L1 = width of the King Pile, in feet
and L2 = width of two sheet piling Z-sections, in feet.

The load per foot of depth acting on the module is pL where

p = pressure acting on the system in pounds per square foot.

The portion of the total load carried by the King Pile is

1
Load on King Pile _ kx
per foot of depth (Ikx + 21 pL (Eq. 2)
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where Ikx = moment of inertia of the King Pile about its x-axis
4
in inches
and sz = moment of inertia of each section of sheet piling about its

x-axis in inchesa.

Similarly, the load carried by the two pieces of sheet piling is

2
Load on Sheet Piling _ sz L (Eq. 3)
per foot of depth Ikx + Zsz P q-

The section modulus and material yield strength of the King Pile and sheet

piling are selected to resist the calculated applied moment.

Simplified Design Procedure

The design calculations can be simplified by using an average

moment of inertia over the modular distance L:

1 + 21
kx ZX

IR -, SN2 . Eq. 4

Iavg T (Eq. 4)

where Iavg is in inchesa per foot of cross section width (that is,
barrier length). For most practical configurations the maximum stress
in the King Pile will govern the design. This stress can be determined

from

f = Mc (Eq. 5)

where f = the longitudinal bending stress, in pounds per square inch
M = the moment obtained for the given pressure diagram, in
inch-pounds per foot of width
¢ = the distance from the neutral axis of the King Pile to the

extreme fiber, in inches
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and Iavg = the average moment of inertia determined from Equation 4,

in inchesa per foot of width.

The longitudinal bending stress in the sheet piling also can be determined
from Equation 5 by substituting the appropriate c-value for the sheet
piling about its own bending axis,

The required section modulus for a module can be obtained from

Required S* ..%1 (Eq. 6)

b

where Fb = the allowable bending stress.

The corresponding section modulus of the module is obtained from

I
s* - ——g-av (Eq. 7)

c

where all térms are as defined above. For a satisfactory design, S* must

be equal to or greater than Required S*.

The transverse bending stress and the biaxial stresses in the

sheet piling and in the flanges of the King Pile also should be checked.

In accordance with common practice, the intermediate sheet piling
does not have to be driven to the same depth as the King Pile. The system
can be designed so that active and surcharge pressure is resisted by the
sheet piling and the King Piles, while the Passive pressure 1s resisted by
the King Piles alone. Despite the spacing of the King Piles, the passive
pressure usually can be assumed to be acting on a continuous wall, except
where soil characteristics are poor and a reduction of the coefficient of

passive pressure is required.
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A design example follows to illustrate the procedures described
above,

Bethlehem Steel Corporation can provide engineering assistance
in the use of the King Pile System.

3
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May, 1983

Two New | :
Bethlehem
-Sections

PZ40 is 30% stronger than any sheet PZ35 replaces our old PZ38 . . . is

previously available frcm Bethlehem.
Its 60.7 in ¥/ft section modulus expands
the range of sheet piling . . . lets you
build deeper bulkheads . . . design for
higher loads in cofferdams. Saves
you money.

3 Ib/t? lighter and has a driving width
25% greater. Lets you do the same job
with fewer sheets. Saves you money.

Bethlehem
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Now...
4 sheet piling sections
from Bethlehem Steel

l
I
|
I
l
I
|
|

A
Properties and Weights

16.1"

Surtace Area,
Weight in Pounds | proment of [ S€ction Modulus, in® sq 1t per lin #t of bar
Section Areq, Nominal Per lin Per sqg ft Inertiq, Single Per lin Total Nominal
Designation sq in. Width,in. | ft of bar of wall in* Section | #t of wall Area Codating Arec*
pP222 11.86 22 40.3 22.0 154.7 33.1 18.1 4.94 4.48
pz27 11.91 18 405 27.0 276.3 45.3 30.2 4.94 448
PZ35 1941 22.64 66.0 35.0 681.5 914 48.5 5.83 5.37
PZ40 19.30 19.69 65.6 400 805.4 99.6 60.7 5.83 5.37

Note: All sections interlock with one another.

Descriptive Sheet 3814

e i OSA.

*Exciudes bowl and ball of interlock

For more information, call your
nearest Bethlehem sales office. Or
write Construction Products Sales,
Bethlehem Steel Corporation,
Bethlehem, PA 18016.

Bethlehem =

DuIG current as of
May 1983






