SOILS AND FOUNDATIONS

the basis of a geotechnical investigation as specified
in Section 1803 or a greater value is substantiated by
a load test in accordance with Section 1810.3.3.1.2,
Frictional resistance and bearing resistance shall not
be assumed to act simultaneously unless determined
by a geotechnical investigation in accordance with
Section 1803,

1810.3.3.1.5 Uplift capacity of a single deep foun-
dation element. Where required by the design. the
uplift capacity of a single deep foundation element
shall be determined by an approved method of anal-
ysis based on a minimum factor of safety of three or
by load tests conducted in accordance with ASTM D
3689, The maximum allowable uplift load shall not
exceed the ultimate load capacity as determined in
Section 1810.3.3.1.2, using the results of load tests
conducted in accordance with ASTM D 3689,
divided by a factor of safety of two.
Exception: Where uplift is due to wind or seis-
mic loading. the minimum factor of safety shall
be two where capacity is determined by an analy-
sis and one and one-half where capacity is deter-
mined by Joad tests.

1810.3.3.1.6 Uplift capacity of grouped deep
foundation elements. For grouped deep foundation
elements subjected to uplift, the allowable working
uplift foad for the group shall be calculated by an
approved method of analysis where the deep foun-
dation elements in the group are placed at a center-
to-center spacing ot at least 2.5 times the least hori-
zontal dimenston of the largest single element, the
allowable working uplift Yoad for the group is per-
mitted to be calculated as the lesser of;

1. The proposed individual uplift working load
times the number of elements in the group.

2. Two-thirds of the effective weight of the
group and the soil contained within a block
defined by the perimeter of the group and the
lengih of the element, plus two-thirds of the
ultimate shear resistance along the soil block.

1819.3.3.1.7 Lead-bearing capacity. Deep founda-
tion elements shall develop ultimate load capacities
of at least twice the design working loads in the des-
ignated load-bearing layers. Analysis shall show that
no soil layer underlying the designated load-bearing
layers causes the load-bearing capacity safety factor
to be less than two,

1810.3.3.1.8 Bent deep foundation elements. The
load-bearing capacity of deep foundation elements
discovered to have a sharp or sweeping bend shall
be determined by an approved method of analysis or
by load testing a representative element,

1810.3.3.1.% Helical piles. The allowable axial
design load, P, of helical piles shall be determined

as follows:
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where P_is the least value of:

{Eguation 18-4)

L. Sum of the areas of the helical bearing plates
times the ultimate bearing capacity of the soil
or rock comprising the bearing stratun.
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. Ultimate capacity determined from well-docu-
mented correlations with installation torque.

3. Ultimate capacity détermined from load tests.

£

. Ultimate axial capacity of pile shaft.

th

. Ultimate axial capacity of pile shaft couplings.

o

- Sum of the ultimate axial capacity of helical
bearing plates affixed to pile.

1810.3.3.2 Allowable lateral load. Where required by
the design, the lateral load capacity of a single deep
foundation element or a group thereof shall be deter-
mined by an approved method of analysis or by lateral
load tests to at least twice the proposed design working
load. The resulting allowable load shall not be more
than one-half of the load that produces a gross lateral
movement of | inch (25 mm) at the lower of the top of
foundation element and the ground surface, unless it
can be shown that the predicted lateral movement shall
cause neither harmful distortion of, nor instability in.
the structure, nor cause any element to be loaded
beyond its capacity.

1810.3.4 Subsiding soils. Where deep foundation ele-

ments are installed through subsiding fills or other subsid-

ing strata and derive support from underlying firmer

materials, consideration shall be given to the downward

frictional forces that may be imposed on the elements by
the subsiding upper strata.

Where the influence of subsiding fills is considered as
imposing loads on the element. the allowable stresses
specified in this chapter shall be permitied to be increased
where satisfactory substantiating data are submitted.

1810.3.5 Dimensions of deep foundation elements, The
dimensions of deep foundation elements shall be in accor-
dance with Sections 1810.3.5.1 through 1810.3.5.3, as
applicable.
1810.3.5.1 Precast. The minimum lateral dimension of
precast concrete deep foundation elements shall be 8
inches (203 mm), Corners of square elements shall be
chamfered.

1810.3.5.2 Cast-in-place or grouted-in-place. Cast-
in-place and grouted-in-place deep foundation elements
shall satisfy the requirements of this section,



