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[1 AASHTO LRFD Bridge Design Specifications 6th Edition(2012)

Horizontal movement criteria should be established
at the top of the foundation based on the tolerance of the
structure to lateral movement. with consideration of the
column length and stiffness.

¥ (lliUll.
Tolerance of the superstructure to lateral movement
will depend on bridge seat or joint widths. bearing
type(s). structure type. and load distribution effects.

11.5.2— Service Limit States

Abutments. piers. and walls shall be investigated for
excessive vertical and lateral displacement. and overall
stability. at the service limit state. Tolerable vertical and
lateral deformation criteria for retaining walls shall be
developed based on the function and type of wall
anticipated service life. and consequences of
unacceptable movements to the wall and any potentially
affected nearby structures. ie.. both structural and
aesthetic. Overall stability shall be evaluated using limit
equilibrivun methods of analysis.

The provisions of Arsticles 10.6.2.2, 10.7.2.2. and
10.8.2.1 shall apply to the investigation of vertical wall
movements. For anchored walls, deflections shall be
estimated in accordance with the provisions of
Article 11.9.3.1. For MSE walls. deflections shall be
estimated in accordance with the provisions of
Article 11.10.4.

C11.5.2

Vertical wall movements are primarily the result of
soil seftlement beneath the wall. For gravity and
semigravity walls. lateral movement results from a
combination of differential vertical setflement between
the heel and the toe of the wall and the rotation
necessary to develop active earth pressure conditions
(see Article C3.11.1).

Tolerable total and differential vertical
deformations for a particular retaining wall are
dependent on the ability of the wall to detlect without
causing damage to the wall elements or adjacent

Hirerstererrenrereivtdeformrtrery—

Sur\ reys of the performance of bridges indicate that
horizontal abutment movements less than 1.5 in. can
usually be tolerated by bridge superstructures without
significant damage. as reported in Bozozuk (1978):
Walkinshaw (1978): Moulton et al. (1985): and Wahls
(1990). Earth pressures used in design of abutments
should be selected consistent with the requirement that
the abutment should not move more than 1.5 in.
laterally.
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[1 AASHIO Standard Specifications for Highway Bridges 17th Edition(2002)

[ TRLLT JELUNAUT FOTTETieTn

Tolerable movement criteria for horizontal foundations
displacement shall be developed considering the potential
effects of combined vertical and horizontal movement.

Where combined horizontal and vertical displacements
5= Cudldoglih)  GATEED are possible, harizontal movements should be Emircd tol
inch or less. Where vertical displacements are small, hor-
1zontal displacements should be limited to 1/ inch or less
(Moulton, et al. 1985). If estimated or actual movements
exceed these levels, special analysis and/or measures to
limit movements should be considered.

Secondary settlement of footings on cohesive soil may
be estimated using the following:

t; is the time when secondary settlement begins (typi-
cally at a time equivalent to 90-percent average degree of
consolidation), and t; is an arbitrary time which could rep-
resent the service life of the structure, Values of C,, may
be estimated from the results of consolidation testing of

[] Canadian Foundation Engineering Manual 4th Edition(2006)

18.4 Lateral Capacity of Piles in Soil

Vertical piles resist lateral loads or moments by deflecting until the necessary reaction in the surrounding soil is
mobilized. The behaviour of the foundation under such loading conditions depends essentially on the stiffness of
the pile and the strength of the soil.

The horizontal load capacity of vertical piles may be limited in three different ways:

+ the capacity of the soil may be exceeded, resulting in large horizontal movements of the piles and failure of
the foundation;

the bending moments and/or shear may generate excessive bending or shear stresses in the pile material,
resulting in structural failure of the piles; or

+  the deflections of the pile heads may be too large to be compatible with the superstructure.

| 18.5 |ateral Pile Deflections

The response of a pile to lateral loads is highly nonlinear and methods that assume linear behaviour (e.g., theory of
' subgrade reaction and theory of elasticity) are appropriate only where maximum pile deflections are small (less than
1 % of the pile diameter), where the loading is static (no cycling) and where the pile material is linear (e.g., steel).
In most practical applications, one or more of these conditions are not met and methods that can model the pile and
soil non-linearity are called for.
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