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~Cover plated Zpiliﬁg

High Section Modulus Requiraments

There may be occasions when even PZ40 in high-strength grades of steel is not
sufficiently strong to satisfy the calculated design moments. When this is the
case, the designer has several available options to consider:

Cellular design
" This design can be very efficient and an option that should be explored for
facilities such as deep draft bulkheads and large graving docks. Cellular con-
struction provides a solid-faced wharf in deep water without the need for elaborate
anchorage systems. The feasibility of a cellular design is somewhat dependent on
site and soil conditions. Refer to page 22 for additional information on
cellular design. =~

JI

“This approach extends the range of Z-piling by increasing the moment
carrying capacity in the area where the design moment exceeds the capacity of
the plain Z-pile. :

PZ35 and PZ40 with Welded Cover Plates

PZ35 PZ40
Plate Section Modulus Weight Section Modulus’ Weight
Size in.3/ft of 1b./ft? of in.3/ft of 1b./ft? of
(in.) wall wall wall wall
None 48.5 35.0 60.7 40.0
4-1/2X.25 - - 70.2 44.7
4-1/2X.376 - - 74.9 47.0
4-1/2X .50 63.2 43.1 79.5 493
4-1/2X.625 67.0 45.1 84.2 51.7
41/2X%.75 70.8 41.2 89.0 54.0
4-1/2X .875 74.6 49.2 93.8 56.3
4-1/2X1.00 78.4 51.2 98.6 §8.7
4-1/2X1.125 82.3 63.2 103.4 61.0
4-1/2X1.25 86.2 65.3 108.3 63.3
Note:

O Filet weld should be sized to adequately resist design loads and be continuous and all around.
./; D Cover plate length depends upon moment curve.

o ——
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Master Pile Sxstem
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This system combines moment resisting and cellular design. The PSA or PS sheet
piling sections transmit the soil pressures on the arcs by interlock tension to the
moment-resisting master piles.

A master pile design is ideally suited to sites where very hard driving is antici-
pated or rock is at a high elevation and insufficient penetration is available for
adequate toe resistance. In such cases, the master pile can be installed in a pre-
drilled hole and grouted in place.

Depending on the number of intermediate sheets, section modulii in excess of 200
in./ft of wall can be obtained utilizing this design concept.

The following table, using selected wide-flange sections (unreinforced and re-
inforced), shows design properties obtainable using this approach. This table should
be used by the designer as a guide. Actual master pile size and system geometry
(master pile spacing, arc radius, etc.) must be determined by the engineer based
on site conditions.

P~
Intermediate Piles
Master 3 Sections PSA23 5 Sections PS27.5 (or PS31)
Pile Spacing | Section Modulus | Weight | Spacing | Section Modulus | Weight
L in3/ft of 1vit2 of L in.Y/ft of Ibift2 of
wall wall wall wall
W14 X132)] 6'-0" 36.6 42.4 9.8 23.8 41.7
(61.4) (35.0)
Wi14Xx257| 6'-3" 69.2 60.7 -8 46.4 54.6
. (81.5) (54.8)
WiYx3e2]| by 92.9 745 | 9°-8° 62.1 63.5
(104.1) (68.9)
W24 X162 | 6'-0” 727 474 9'-8" 46.8 448
{99.9) {68.8)
W27X178} 6’-0" 88.1 60.0 9-.87 56.5 46.4
(118.4) {81.2)
W33Xx152| 5-9* 90.7 411 9'.-8” 56.0 43.7
_ (130.7) (88.5)
W36X135] 5-9 83.0 44.7 9'-8° 51.5 42.0
. (126.2) (87.1)
wapx1mo] 8.8 107.8 508 | 9'-8" 66.5 456
. (150.6) (101.2) ~
wy,x210] 5.9 132.6 57.8 | 9-8° 81.5 49.7 Pl S
. {1743} - —- | o 1149) e
W36 X260] 6'-3" 158.7 61.2 10’-6"* 96.8 50.6
{195.3) (125.3)
WBQ X 300 5', 3 183.2 67.6 10°-6"* 1116 54.4
{219.0) (138.9)
*PS pile is attached in 2 pieces.
Note:

03 Numbers in parentheses represent section modulus with a cover plate on the back of the master pile.

late (measuring 9-in. X ljin. for a PSA23 layout and 10%in. X 1%-+n. for a PS27.5 layout) is
ded continucu around. Fhe weld must be sized to resisj the dui}ll;;dn.
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This system combines moment resisting and cellular
design. The PSA or PS sheet piling sections transmit the
- soil pressures on the arcs by interlock tension to the
moment-resisting master piles.

' A master pile design is ideally suited to sites where
l ::‘LIEOH'&L;ED very hard driving is anticipated or rock is at a high
| i 4 — . elevation and insufficient penetration is available for
) . - adequate toe resistance. In such cases, the master pile can
‘ /,"s‘ A @m _ be installed in a pre-drilled hole and grouted in place.
| & '_‘OC_K °°'s‘°EA“fTE . Depending on the number of intermediate sheets, section
3 -  modulii in excess of 200 in/ft. of wall can be obtained ,
L | utilizing this design concept. f
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ning rie system

~ ~
This system co...oines Z-piling and structural sections. La. ze section modulii
can be developed using this approach. The flexibility of the ball-and-socket inter-
lock design allows this heavy wall system to be more readily installed than
similar systems.

The following table, using selected wide-flange sections (unreinforced or
reinforced), shows design properties obtainable using this approach.

Intermediate Piles :
o PZ22 P21
King Pile Spacing | Section Modulus | Weight | Spacing | Section Modulus | Weight
L in.3/ft of Iftiof | L in.3/ft of 12 of

wall wall wall wall

w24x117] 5-3° 63.3 419 | ¢-6" 71.3 49.0
(88.3) (107.5)

W30X173| 6'-6* 105.8 50.1 | 4-9° 125.2 58.1
‘ (135.2) (159.5)

W33x201] 6'-6* 132.5 553 | 4'-9° 155.9 64.1

o (164.5) - (193.1) :

wanxen| S-¢ 145.7 589 | 4-9 171.2 68.3
(177.3) (208.0)

W36X135] 6'-37 92.9 453 | 4-6* 110.8 53.0
g (129.6) 4o (163.8)

170{ 5" 120.0 52.0 - 1425 60.8
tle (166.7) (185.5)

W36x230| 6'-6° 160.5 60.5 | 4’-9” 188.2 70.2
< (194.1) Co (221.2)

W3 Xx260| S-GL 182.3 660 | 4-1 213.4 76.5
oo (215.4) e (251.9)

wikx300| S0 210.0 133 [ 4-9 245.5 85.0
(242.5) (283.3)

Note:
O Numbers in parentheses represent section modulus with a cover plate on the back of the king pile.
0 The plate, measuring 11 in. X 5/8 in. is welded continuously all around. The weld must be sized to resist

tlf design loads.



King Pile System
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" can be developed using this approach. The flexibility of the ball-and-socket inter-
|- lock design allows this heavy wall system to be more madily installed than
. similar systems.

. m :  The following table, using selected wide-flange sections (unreinforced or *
PLATE V8. A ,' ‘reinforced), shows design properties obtainable using this approach.

SECTION WILL ' :
DEPEND UPON, |
IEHE REQg::ﬂE& wl i Intermediate Piles
NGTH | . Pz22 Pz21
King Plle I'Spacing [Section Modulus | Weight | Spacing | Section Modulus | Weight
' L indft.of |IbAtlof| L indft. of  |Ibsfe.2 of
: ) {ft-in.) wall wall {ft-in.) wall wall
| W24X117{ 5'-3° 63.3 419 | ¢-6" 7.3 49.0
(88.3) (107.5)
! W30X178} 6'-67 105.8 501 | 4-9° 126.2 68.1
{ (136.2) (169.5)
W33X201) 5'-6° 132.5 663 | 4-9° 156.9 64.1
(164.5) (188.1)
' X221 1467 * 58.9 1712 8.3
| (177.9) (208.0) -
| wsex135| 5-3° 92.9 463 | «-6° 110.8 53.0
I (129.6) (163.8)
3 X170 120.0 62.0 1425 60.8
l (166.7) ~ (185.5)
Ws6Xx230| 6'-67 160.5 605 | 4-9°° 1882 | 702
| _ (194.1) (227.2) .
/1/ _ X 260 182.3 66.0 2184 76.5
p (215.4) (261.9)
/‘/ X 800 2100 7.3 246.5 86.0
“ (242.5) (283.3)
* Note
Numbers In parentheses represent section modulus with a cover plate on the back of the king pile. The
platq measuring 117 X 5/8° is welded continuously all nmnd. ‘
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