SECTION 11: ABUTMENTS, PIERS, AND WALLS
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-6A

11.5.1 General
Revise the Paragraph 3 as follows:

Earth retaining structures shall be designed
for a service life based on consideration of the
potential  long-term  effects of  material
deterioration, seepage, stray currents and other
potentially deleterious environmental factors on
each of the material components comprising the
structure.  For most applications, permanent
retaining walls should be designed for a minimum
service life of 75 years. Retaining wall
applications defined as temporary shall be
considered to have a service life of 5 years 36
meonths or less.

Add the following new paragraph to the end:

11.5.2 Service Limit States

Add the following to the end of the first
paragraph:
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-10A

11.5.6 Resistance Factors
Revise the 1% and 2™ Paragraph as follows:

Resistance factors for geotechnical design of
foundations are specified in Tables 10.5.5.2.2-1 through
10-5-5-3; 10.5.5.2.4-1, and Table 1.

If methods other than those prescribed in these
Specifications are used to estimate resistance, the
resistance factors chosen shall provide the same
reliability as those given in Tables 10.5.5.2.2-1 through
10-5-53 10.5.5.2.4-1;and Table-1.
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS T0 AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-11A
11.5.6 Resistance Factors
Replace Table 11.5.6-1
Table 11.5.6-1 Resistance Factors For Permanent Retaining Walls
RESISTANCE

WALL-TYPE AND CONDITION

FACTOR

Nongravity Cantilevered and Anchored Walls

Axial compressive resistance of vertical elements

Article 10.5 applies

Passive resistance of vertical elements 1.00
Pullout resistance of anchors"” e Cohesionless (granular) soils 0.65"
e Cohesive soils 0.70"
e Rock 0.50"
Pullout resistance of anchors” Where proof tests are conducted 1.0%
Tensile resistance of anchor e Mild steel (e.g., ASTM A615 bars) 0.90"
tendon e High strength steel (e.g., ASTM A722 bars) 0.80"
» High strength steel strands (e.g. ASTM A416) 0757
Flexural capacity of vertical elements 0.90
Mechanically Stabilized Earth Walls, Gravity Walls, and Semi-Gravity Walls
Bearing resistance e Gravity and semi-gravity walls 0.55
* MSE walls 0.65
-Artiele-10:5-applies
Sliding * Friction 1.00
e Passive resistance 0.50

Tensile resistance of metallic Strip reinforcements” 0.90
reinforcement and connectors o Static-loading: 0-75
o Combined-static/earthquake-loading 100
Grid reinforcements 0.80
o Static-loading: 0:65
e-Combined-static/earthquake-loading 0:85
Tensile resistance of
geosynthetic reinforcement and o-Static-loading- 0.90
connectors o Combined-staticfearthquakeloading 1260
Pullout resistance of tensile o Static-loading- 0.90
reinforcement o Combined static/earthquake-loading 1:20-

Abutments and Prefabricated Modular Walls

Bearing

Article 10.5 applies

Sliding

Article 10.5 applies

Passive resistance

Article 10.5 applies

Revise Table 11.5.6-1 Note 3

apply the resistance factor to guaranteed ultimate tensile strength.
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION

11-14A

11.6.1.5.2 Wingwalls
Revise as follows:

Reinforcing bars or suitable rolled sections shall be
spaced across the junction between wingwalls and
abutments to tie them together. Such bars shall extend
into the concrete masenry on each side of the joint far
enough to develop the strength of the bar as specified
for bar reinforcement, and shall vary in length so as to
avoid planes of weakness in the concrete at their ends.
If bars are not used, an expansion joint shall be
provided and the wingwall shall be keyed into the body
of the abutment.

11.6.1.6 Expansion and Contraction Joints
Revise as follows:

Weakened plane Centraction joints should shall be
provided at intervals not exceeding 24.0 30:0 ft. and
expansion joints at intervals not exceeding 90.0 ft. for
conventional retaining walls and abutments. All joints
shall be filled with approved filling material to ensure
the function of the joint. Joints in abutments shall be
located  approximately midway between the
longitudinal members bearing on the abutments.

11.6.2.1 Abutments
Revise as follows:

The provisions of Articles 10.6.2, 10.7.2, 10.8.2

through10-8-2-4, and 11.5.2 shall apply as applicable.

C11.6.2.2
Revise as follows:

For a conventional reinforced concrete retaining
wall, experience suggests that differential wall

settlements exceeding en-the-orderof 1 in 500 to—t—in
1,000 may overstress the wall.
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-15A

C11.6.2.3

Add after Paragraph 3

November 2011



SECTION 11: ABUTMENTS, PIERS, AND WALLS
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-15B

This page is intentionally left blank.

November 2011



SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION

11-18A

11.6.3.3 Overturning
Revise as follows:

For~foundattons-on--sotl;the-location-of-the
resultant-of -the-reaction-forees-shall--be--within--the
‘middle-one-half-of the-base width:~

‘For-foundattons-on-rock; the-location-of the--
resultant-of-the-reaction-forces-shall-be-within-the
middle-three-fourths-of the-base-width:

C11.6.3.3
Revise as follows:

The-specified-criteria—for-thelocatron-of-the
resultant;-coupled-with-investigation--of-the-bearing

of the-resultant-within the-middte one-half-of-the-base
width-for-foundations-en-soil-is-based-en-the-use-of -
plastie-bearing pressure-distribution-for-the-limit-state.

Excessive _differential _contact _stress due to
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION

11-49A

11.10.6.2.1 Maximum Reinforcement Loads

Modify Paragraph 1

Maximum reinforcement loads shall be calculated

For-this-approach; the load in the reinforcements shall
be obtained by multiplying the vertical earth pressure
at the reinforcement by a lateral earth pressure
coefficient, and applying the resulting lateral pressure

e The

C11.10.6.2.1

Add a new paragraph at the beginning and modify
Paragraph 1

The design specifications provided herein assume
that the wall facing combined with the reinforced backfill
acts as a coherent unit to form a gravity retaining

linear with reinforcement spacing to a reinforcement
vertical spacing of 2.7 ft or more, though a vertical
spacing of this magnitude should not be attempted unless
the facing is considered to be adequately stiff to prevent
excessive bulging between layers (see Article
C11.10.2.3.2).
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION

11-49B

11.10.6.2.1 Maximum Reinforcement Loads

Modify Paragraph 3

horizontal stress, oy, at each reinforcement level shall
be determined as:

on = Yvp (ok+Acy) (11.10.6.2.1-1)

where:

vp = the load factor for vertical earth
pressure EV from Table 3.4.1-2

k. = horizontal pressure coefficient (dim.)

o, = pressure due to resultant of gravity forces
from soil self weight within and
immediately above the reinforced wall
backfill, and any surcharge loads present
(ksf)

Aoy = horizontal stress at reinforcement level
resulting from any applicable concentrated
horizontal surcharge load as specified in
Article 11.10.10.1 (ksf)

Modify Paragraph 4

maximum reinforcement load calculations shall be
determined as shown in Figures 1 and 2. For_the

Cl1.10.6.2.1
Modify Paragraph 4

The use of EV for the load factor in this case for

until research is completed to quantify load prediction
bias and uncertainty.

Add after Paragraph 5
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION

11-50A

11.10.6.2.1 Maximum Reinforcement Loads

Modify Paragraph 5

pressure coefficient k, is determined by applying a
multiplier to the active earth pressure coefficient, £,.
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SECTION 11: ABUTMENTS, PIERS, AND WALLS
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-51A

11.10.6.2.1 Maximum Reinforcement Loads

Add after Figure 11.10.6.2.1-3
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SECTION 11: ABUTMENTS, PIERS, AND WALLS

CALIFORNIA AMENDMENTS T0 AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-58A
11.10.6.4.2a

C11.10.6.4.2a
Add after Paragraph 3

Add after Paragraph 4

Considerable data from numerous MSE in
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SECTION 11: ABUTMENTS, PIERS, AND WALLS
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-87A
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SECTION 11: ABUTMENTS, PIERS, AND WALLS
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — FOURTH EDITION 11-90A

Appendix Al11.1.1.1 Mononobe-Okabe Analysis

Revise the 5™ paragraph as follows:

The value of %,, the height at which the resultant of the soil pressure acts on the abutment, may be taken as
H/3 for the static case with no earthquake effects involved. However, it becomes greater as earthquake effects
increase. Thls has been shown empmcally by tests._ -and theﬁretlcally by -Wood- (1973} who The active force, E g,

purposes; #3s assumme 7i-=H/2 -with-a- umformly distribution-pressure: Recent research bV Ortlz et al

1983 Bolton et al 1984 and Atik, et al (2010) indicated that the resultant of E,; is at about one third wall
height from the bottom of the wall. For a gravity, semi-gravity, prefabricated modular retaining wall and a MSE
E ;. may be assumed to be distributed in a triangular shape, with 4, taken as H/3. (see Figure 1a)

TR

total
sofil
pressure

Figure A11.1.1.1-1a Application of total soil pressure from seismic effects
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