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SECTION 18 - BRIDGE SEISMIC RETROFIT AND STRENGTHENING

INTRODUCTION

The purpose of a Seismic Retrofit project is to modify a bridge to survive a seismic event that
could otherwise cause it to fail catastrophically. A Bridge Strengthening project is designed to increase
the “Permit Load” of a given structure, usually steel. This is the maximum vehicular load the structure is
allowed to carry without potential damage. Bridge Strengthening and Retrofits use three types of
materials: reinforced concrete, structural steel and composites. These additions could be as simple as
bearing seat extensions, cable restrainers, column wraps and shear keys, to the more complex work of
adding piles to existing abutment or bent foundations. It is possible to have retrofit/strengthening work
occurring concurrently on the same steel structure.

Memo to Designers 20-4 “SEISMIC RETROFIT GUIDELINES FOR BRIDGES IN
CALIFORNIA” provides requirements and guidelines for bridge seismic retrofitting policies and
procedures used by Caltrans. Bridge Design Aids Section 14-5 “EXAMPLE SEISMIC RETROFIT
DETAILS” was created to support those guidelines with basic details. However, these examples are
intended for illustration purposes only and significant modification may be required for them to be applied
to a specific structure.

The detailer will need to create current as-built base drawings that reflect all modifications to the
structure, to truthfully illustrate the existing bridge as it is today.

There are two ways to do this:

1. Access the BIRIS System to retrieve “as-built” plans you can use to draw dimensionally correct
base details for your bridge. For bridges with steel superstructures, look for “Shop Plans”. These are
highly detailed fabrication drawings that dimension and locate every piece of steel used.

2. You can use existing Microstation .dgn drawings of your project bridge, if available, from the
Falcon Document Management System. These may need to be adjusted to suit your current circumstance;
levels, line fonts, weights and colors. Verify the drawing accuracy. If the Microstation source .dgns are
not AS-BUILT records, you will need to update them based on Biris System As-builts. If updates are
necessary, you will still see significant time saving over starting from scratch. Check existing details for

compliance with current practices and standards.

Bridge Seismic Retrofit & Strengthening - Introduction and History
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Strengthening and Retrofit details will be applied to most of the existing plan types, Abutments, Bents,
Typical Sections, Girder Layouts and related Sections/Elevations. Refer to these sections of BRIDGE DESIGN
DETAILS as required. Drawing scale plays an important role in modification detailing. The detailer must
determine what scale gives the best results. Look at the smallest item to be shown, usually fasteners, to
determine what depth of detail is required. It may not be necessary to show fully detailed bolts/nuts when a hole
or a drill-point symbol can suffice. In some cases, the Engineer may want to show the “Grip” dimension of bolts
shown in section. See BDD 18 Figure 18-11.4. Dimensioning may control scale, so be aware of minimum
dimensions to be shown.

The detail examples that follow show retrofit strategies that have been used previously. However, these
details are not meant to limit the creativity of the designer or detailer. Each bridge retrofit is potentially unique,

as the examples of past retrofits will demonstrate.

Bridge Seismic Retrofit - Examples Figure 18-xx
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HISTORY

The 1971 San Fernando earthquake was one of the most important in the development of modern seismic
design and retrofitting practices for bridges. This Magnitude 6.7 earthquake of February 9,1971 at 6:07 am
caused 53 deaths and an estimated damage of nearly $1 billion in 1971 dollars.

The Loma Prieta earthquake of October 17, 1989 at 5:04 pm, pacific daylight time, occurred near three
large modern cities-San Jose, San Francisco and Oakland. This Magnitude 7.1 earthquake was felt from Los
Angeles north to the Oregon State line, and east to western Nevada. It was the largest to occur in the San
Francisco Bay area since the great San Francisco earthquake of 1906.

The Northridge earthquake of January 17, 1994, occurred at 4:31 am and resulted in about 65 deaths and
over 5,000 injuries. This magnitude 6.7 earthquake strongly affected the northern parts of Los Angeles and the
San Fernando Valley and surrounding areas in southern California. It was the most costly single natural disaster
in the history of the United States. Damage estimates are in the range of $20 billion. This earthquake caused
serious damage and failures to critical transportation systems, widespread disruption of utilities and other
lifelines.

Future earthquakes in California are inevitable. They represent a clear and continuing danger to our
population and economy. Every Californian is affected by the occurrence of a major earthquake, whether
expressed as direct damage, indirect loss of utilities, increased taxation, or reduced economic activity.

Recent scientific research tells us that there is a high probability of a major earthquake in both Southern and
Northern California.

The earthquakes above and others, caused the development of, and continue to drive the most ambitious
public safety program ever devised.

Caltrans and The Office of Earthquake Engineering are dedicated to protecting the traveling public by
providing new bridge design and retrofit practices that are ‘state-of-the-art’. The following details and examples
will give the Structural Design Technician the guidance to produce clear and concise retrofit contract plans.

Bridge Seismic Retrofit & Strengthening - Introduction and History
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GUIDELINES FOR SEISMIC RETROFITS

18.1.0 GENERAL PLAN See “GENERAL PLAN” Section 3 of Bridge Design Details.
The “GENERAL PLAN” is the sheet where all retrofit locations and types are shown. There is a ‘Legend’

with symbols defining the various types. It may be difficult to show any significant level of detail on the ‘PLAN
VIEW’ as most retrofit work is done inside the cells of the superstructure, which requires the use of dashed line-
work. The ‘ELEVATION’ view is the choice for most of the work pertaining to the columns or footings. The
“TYPICAL SECTION *“should be taken in an advantageous location to aid in showing the most information
possible, but this may cause the *TYPICAL SECTION’ to be less typical and more specific. If this is the case, use
a section-cut identifier to locate the section and label accordingly.

There are many configurations and combinations of retrofit methods. Depending on scale, these could be
shown as simple graphic representations, or symbols that refer back to a ‘LEGEND’ for a verbal description.
Generally a retrofit project doesn’t change the “foot-print’ of a bridge unless there are foundation modifications.
However, there is the ultimate retrofit, a total bridge replacement based on seismic criteria. Engineers have done
detailed analysis and have deemed the existing structure is too costly to bring up to current seismic standards by
retrofit. The project may become a ‘replace’ or new structure, using stage construction practices. For ‘GENERAL
PLAN’ examples see, BDD Figure 18-3.1 and 3.2.

There may be additional work on the bridge deck. This work could include adding manholes for
permanent access to the interior of the structure, joint seal work, barrier rail up-grades, overlays, etc. This would
create a need for lane shifts or closures. The District will provide traffic handling plans. Check with your designer
for the location of Temporary Railing, (TYPE K), for more information on the use of Temporary Railing, (TYPE
K), see BDD 17.1.0 and Figure 17-13 and 17-15.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofits
6
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18.1.1 DEPENDENT DIMENSION AND USE OF THE PLUS/MINUS SYMBOL
The following is excerpted from MEMOS TO DESIGNERS 9-1:

“Whenever work entails modifications of an existing structure or is tied to an existing structure for layout,

it is important to account for possible dimensional discrepancies between the actual existing structure and the as-
built plans for that structure.

To accomplish this, all dimensions of the new work that are dependent on the dimensions of the existing
structure (dimensions which tie to any feature of the existing structure) shall be indicated as approximate by the
addition of a # (plus/minus symbol) following that dependent dimension. The dependent dimensions shown on the
plans must be sufficient to enable quantity calculations for both PS&E and bidding purposes and must reflect the
accuracy to which the dimensions of the existing structure are known. However, the Contractor must be made
responsible for field measuring the existing structure before commencing work. The Microstation cell “verify”
from the most current release of the “stcel.cel” (US Customary Units) library shall be used for this purpose and
shall be placed on and only on sheets of plans where the work to be performed is dependant on his determining

the controlling field dimensions.”

NOTE:

THE CONTRACTOR SHALL VERIFY ALL
CONTROLLING FIELD DIMENSIONS
BEFORE ORDERING OR FABRICATING
ANY MATERIAL.

Suggested placement of the above cell is at the lower right hand corner or bottom edge near the title block
of the subject plan sheet. The plus/minus symbol is available on your keyboard as an alternate keystroke in

Microstation. See BDD Figure 18-3.1, 3.2 and others for the use of plus/minus dimensions.

18.2.0 DECK CONTOURS. See Section 4 of Bridge Design Details

Deck Contours are not required on retrofit projects. Confirm with your designer.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofits
7
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18.3.0 FOUNDATION PLAN See “FOUNDATION PLAN” Section 5 of Bridge Design Details.

Structures Preliminary Investigations Branch (PI) will usually provide the base Foundation Plan sheet.

Seismic Retrofits do pose some logistical problems. Standard procedure would have a request for a Foundation
Plan base map made early in the project schedule so any Bridge surveys that need to be done are finished in a
timely manor. For a retrofit project, it is possible that the need for a Foundation Plan would not become apparent
until the designer has completed some of the analysis. It's unlikely that adequate time would be available to
provide a 'project specific' foundation plan. There are ways to get around this. Pl usually keeps copies of
previously used plans on file. It will probably be a base map that covers a very large area, but you could extract
what you need and build your own foundation plan. You may also be able to find an existing contract plan set of
your structure that has a .dgn plan sheet you could copy and modify to suit the current project. Whichever way
you proceed; verify the accuracy of the layout. The designer should visit the site during the design process. If so,
see if photographs have been taken. Photographs are a good way to verify the current site conditions. Should the
inclusion of a true ‘FOUNDATION PLAN’ become impractical, a ‘LIMITS OF EXACVATION AND BACK
FILL FOR PAYMENT’ detail (or details) specific to the footing being detailed may be adequate for showing the
grade/elevation data and allowing the calculation of ‘QUANTITIES’. See BDD Figure 18-8.2

Accuracy standards for locating an existing footing for retrofit may not need to be as stringent because
you’re modifying a footing that already exists. However, be as accurate as possible when locating existing
physical features such as roadways and curbs, buildings, above and below ground utilities and fence lines that
may interfere with your design. Discuss this with your designer early. See BDD Figure 18-4.2

Once you have a satisfactory "FOUNDATION PLAN", locate retrofitted foundations as indicated but do
not dimension size, as this will be shown elsewhere. On projects with super-structure work only, a
“FOUNDATION PLAN” may not be required. Confirm with your designer.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofit
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18.4.0 ABUTMENTS See “ABUTMENTS/WINGWALLS” Section 6 of Bridge Design Details.

The types of retrofits used on cast in place reinforced concrete bridges with diaphragm type abutments are:

e Shear Keys

e Abutment Tie-downs
The types of retrofits used on cast-in-place reinforced concrete bridges with seat type abutments are:

e Seat Extenders

e Shear Keys

e Abutment tie-downs
Structures with above mentioned abutments and either pre-cast or cast-in-place ‘I’-girders could have:

e Diaphragm Modifications
The types of retrofits used on structures with steel superstructure and concrete abutments are:

e Shear Keys

e Seat Extenders

e Bearing Conversions with Pedestals

e Abutment Tie-downs

Note the example “ABUTMENT SEAT EXTENDER RETROFIT” BDA 14-5.5 shown here as BDD
Figure 18-1.4.

In addition to regular abutment plans and sections, CONCRETE REMOVAL DETAILS may be required.
On the existing structure these show limits of removal of unwanted substructure concrete, above and below grade.
These details require dimensions for quantity take-off. There may be existing reinforcement exposed. This
reinforcement should be labeled: “Existing exposed reinforcement to remain undamaged.” There may also be
details showing the connection of the existing structure to the new retrofit components. These are DOWEL
PLACEMENT DETAILS. These include views with callouts to indicate the number of dowels required and dowel
pattern spacing to be used. These details should be dimensioned appropriately for quantity take-off.

For examples showing some of the above-mentioned retrofit techniques, see BDD Figures
18-5.1 thru 18-5.6.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofit
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18.4.1 APPROACH SLABS

Some Seismic Retrofits will require an EQ (10) retrofit approach slab on an existing abutment. In some

cases, a paving notch must be added or the existing modified. In the XS sheets, or standard drawings, there are
specialized retrofit details showing this modification. Unless the Engineer has a different design, reference the
approach slab. Draw the paving notch extension as part of your abutment details and dimension the linear limits
on the ABUTMENT LAYOUT for QUANTITIES, but do not specify dimensions or reinforcement. See XS sheets
“SECTION 3-BRIDGE STRUCTURE APPROACHES” for ‘STRUCTURE APPROACH TYPE EQ (10)” XS3-
150e

18.5.0 BENTS See “BENTS” Section 7 of Bridge Design Details.

Bent caps usually involve cable or rod type restrainers, used on cast-in-place concrete, pre-cast concrete

girders or steel girders with an independently poured concrete diaphragm. Views necessary to show coring will be
required. There may be portions of concrete added to form bolsters or blocks. There may also be details showing
how the existing structure and the new retrofit components are connected. These are DOWEL PLACEMENT
DETAILS. Views with callouts adequate to indicate the number of dowels required and pattern spacing will be
shown. These details should be dimensioned appropriately for quantity take-off. For examples, see BDD Figures
18-6.1 thrul8-6.3.

For a structure with steel girders, there will be steel brackets attached to the bottom flange of the girder as
a connection point for restrainer cables or rods. Complete details for fabrication of these brackets will be required
with suitable welding symbols and dimensions for quantity take off. See BDD Figures 18-11.2 thru 18-11.13, also
“GUIDELINES FOR SIESMIC RETROFITS AND STRENGTHENINGS” page 15.

A means of accessing the interior of a box girder structure must be provided when using these types of
restrainers. Soffit openings are the preferred type. In some cases, a deck opening may be a better choice. There are
typical details available for these situations, see BDD Figures18-2.2 (xs1-310). Note that due to the close
proximity of a hinge to a related bent, some restrainer types may involve both, requiring suitable details. See BDD
18.5.3 HINGE DETAILS
18.5.1 COLUMNS

Retrofits applied to single columns only are usually a steel casing or a Composite (Fiberglass/Epoxy)
wrap. See “STANDARD PLANS” xs7-010e and rxs7-810E for these.

Retrofits applied to multiple columns may use various types of retrofit techniques. BDD Figure 18-1.2

(BDA 14-5.4) shows an in-fill wall detail. There may also be details showing how the existing structure and the
new retrofit components are connected. These are DOWEL PLACEMENT DETAILS. See BDD 18.5.0 BENTS
above. For examples showing other configurations, see BDD Figures 18-7.4, 7.5 and 7.6.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofit
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18.5.2 FOOTINGS

Footings usually involve the addition of concrete to the perimeter and the addition of piles. These

modifications could require plans and elevations of sufficient scale to indicate complex rebar placement. Show the
footing “PLAN” and “PILE LAYOUT” with suitable dimensions for QUANTITIES. There may be coring of
existing concrete for tie-downs and rod anchors.

CONCRETE REMOVAL DETAILS may be required. On the existing footing these show limits of
removal of unwanted substructure concrete. These details require dimensions for quantity take-off. There may be
existing reinforcement exposed. This reinforcement should be labeled: “Existing exposed reinforcement to remain
undamaged.” There may also be details showing how the existing structure and the new retrofit components are
connected. These are DOWEL PLACEMENT DETAILS. These include views with callouts to indicate the
number of dowels required and dowel pattern spacing to be used. These details should be dimensioned
appropriately for quantity take-off. For example, see BDD Figures 18-8.1 to 18-8.4.

When your project has a footing retrofit or any work requiring substructure modifications, add the sheet
“LIMITS OF PAYMENT FOR EXCAVATION AND BACKFILL” xs7-310e. See BDD Figure 18-2.3.

The configuration of the restrainer tie-downs, anchor rods and associated parts may be of specific design.
As such, complete details of all hardware must be detailed for QUANTITIES and for fabrication. Again, adequate
dimensions are essential. See BDD Figures 18-8.5 thru 8.10. Welding symbols come into play, as well. The SDT
should develop a working understanding of the use of welding symbols as defined in the American Welding
Society publication “STANDARD SYMBOLS FOR WELDING, BRAZING AND NONDESTRUCTIVE
EXAMINATION” AWS A2.4: 2007. Microstation has tools for creating accurate welding symbols quickly. See
BDD 18-11.2 and 11.3.

Note the new pile type added to the footings and provide the appropriate details as required.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofit
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18.5.3 HINGE DETAILS

Hinges, along with Bents, are one of the most intensive retrofit components of a bridge structure. The

Hinge is one part that may have Retrofit hardware included in the original plans. Bridge Design Aids “EXAMPLE
SEISMIC RETROFIT DETAILS” BDA 14-5.4 (BDD Figure18-1.3) shows the “PIPE SEAT EXTENDER &
CABLE RESTRAINER DETAIL” example. This basic guideline for retrofit work is applied to an existing
structure. Note the examples shown as BDD 18-2.5 and 2.6, “CABLE RESTRAINER UNIT-TYPE 2”
combination cable restrainer and pipe seat extender is a two sheet set for use new construction. In either case, the
GIRDER/HINGE LAYOUT would show the locations of the restrainer units. Remember, you may not need to
show the portions of the structure that have no bearing on the retrofits. Use break indicators to remove un-needed
distance between the Hinge centerline and the related Bent centerline. Use a dimension line with break to show
correct distance between the two. Locate/dimension all access openings and cross-reference to the correct details.
See BDD Figures18-9.1, 9.2 and 18-10.1 thru 10.6

In addition to regular Hinge plans and sections, CONCRETE REMOVAL DETAILS may be required. On
the existing structure these show limits of removal of unwanted superstructure concrete. These details need to
show dimensions for quantity take-off. There may be existing reinforcement exposed. This reinforcement should
be labeled: “Existing exposed reinforcement to remain undamaged.” There may also be details showing how the
existing structure and the new retrofit components are connected.. These are DOWEL PLACEMENT DETAILS.
These include views with callouts to indicate the number of dowels required and dowel pattern spacing to be used.

These details should be dimensioned appropriately for quantity take-off.

18.6.0 TYPICAL SECTIONS See “TYPICAL SECTION” Section 8 of “Bridge Design Details”

In retrofit detailing of structures, a true TYPICAL SECTION sheet may not be recommended. It is more
likely an identified ‘SECTION/ELEVATION” taken in a specific location, maximized to show the most detail
about the retrofit would be more informative. See BDD Figure 18-6.1 and 18-7.2.

18.7.0 GIRDER LAYOUTS See “GIRDER LAYOUT” Section 9 of “Bridge Design Details”

Retrofit locations are shown on this sheet. It may be possible to omit portions of the structure not relevant

to the current installation. Identify retrofit types placed on centerlines and provide location dimensions as
required. Show a North Arrow for each plan

Avoid too much depth of detail on small-scale plans. Use sheet references to guide the reader to the
correct details. See BDD Figure 18-9.1 and 9.2.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofits
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18.8.0 RETROFIT HARDWARE FABRICATION

LAYOUT sheets may show location and application of the finished product, but these sheets are where all

the brackets, mounting plates and rod anchors, etc. are detailed for quantities and assembly. All parts must be
described clearly with dimensions for fabrication. If you have multiple bracket sizes or types they must all have
discrete dimensions. Avoid showing detailed fasteners unless assembly, tool clearance issues or the scale of the
detail supports their use. The use of a “drill-point” symbol or hole labeled for the correct size fastener may be
adequate. The “RECTANGULAR” and “POLAR” ARRAY tools in Microstation are ideal for placing drilling
patterns based on using a symbol from a cell library. For more information on fastener usage, see “MANUAL OF
STEEL CONSTRUCTION-LRFD” Vol. I, Connections Part 8. Note the Table 8-2 on page 8-11 shows the
dimensions of high strength bolts and nuts. These dimensions allow accurate fasteners to be drawn. Table 8-4 on
page 8-13 and Table 8-5 on page 8-14 have the clearance dimensions listed for the most common bolt/nut
diameters.

Today most steel connections are bolted or welded. If your project requires the detailing of older steel
structures for retrofit, rivets may need to be detailed in an as-built configuration. Note the illustration, Figure 18A
on page 14 of “BDD GUIDELINES FOR RETROFITS” from the “MANUAL OF STEEL CONSTRUCTION”
(AISC) circa 1980, provides all the necessary data to reproduce accurate rivets.

Along with the use of rivets, are the steel beams they hold together. Some older steel structures have beam
and column shapes that are no longer manufactured. Modern guidebooks, such as “STRUCTURAL SHAPES”
from Bethlehem Steel Corp and “STRUCTURAL STEEL SHAPES” by United States Steel Corp do not have the
dimensions for the older members. The publication “IRON AND STEEL BEAMS 1873 TO 1952” from the
“American Institute of Steel Construction” (AISC) is a historical reference handbook, that will provide the data
needed when detailing older steel shapes. The TECHNICAL REFERENCE CENTER has a copy available for
checkout. For other manuals and publications cited here, inquire in your Branch or group.

The source of the information to create dimensionally correct as-builts for steel structures are shop plans.
Note the example BDD Figure 18-11.1. Shop plans dimension of every piece of steel needed to fabricate the
bridge component shown. The “Bridge Inspection Records Information System” (BIRIS) should have what you
need. Reading shop plans could be difficult. Dimensions may be unreadable, forcing the SDT to calculate them
from other related dimensions.

Note the examples shown as BDD Figures 18-11.1 thru 18-11.13. These illustrate a broad range of retrofit
hardware applications.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofit
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Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofit
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A typical Plan View of a Rod Bracket.
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Figure 18C
A typical Elevation View of a Rod Bracket.

The above bracket could be applied to strengthenings and retrofits. They could have multiple rod
configurations and have different rod diameters. Cable restrainer systems use the same basic bracket
as well.

Bridge Seismic Retrofit and Strengthening — Guidelines for Retrofit
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LIST OF EXAMPLES — SECTION 18

Basic Retrofit Examples From “BRIDGE DESIGN AIDS” (14-5.2 thru 14-5.5):
Examples Figures 18-1.1,1.2, 1.3and 1.4

XS Sheets “INDEX TO XS SHEETS”

“SECTION 1-BRIDGE SUPERSTRUCTURE xs1-310 DECK AND SOFFIT OPENINGS”
“SECTION 7 — BRIDGE SIESMIC” (Complete):

Examples Figures 18-2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, and 2.9

General Plans:
Example Figures 18-3.1 and 3.2

Foundation Plans:
Examples Figures 18-4.1 and 4.2

Abutment Details:
Examples Figures 18-5.1,5.2, 5.3,5.4, 5.5 and 5.6

Bent/Pier Cap Details:
Examples Figures 18-6.1, 6.2 and 6.3

Column Details:
Examples Figures 18-7.1,7.2,7.3,7.4, 7.5and 7.6

Footing Details:
Examples Figures 18-8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9 and 8.10

Girder Layouts:
Examples Figures 18-9.1 and 8-9.2

Hinge Details:
Examples Figures 18-10.1, 10.2, 10.3, 10.4, 10.5 and 10.6

Steel Detalils:
Examples Figures 18-11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.8, 11.9, 11.10, 11.11, 11.12
And 11.13

Bridge Seismic Retrofit & Strengthening - Examples Figure 18-0.0
XVI
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The following 4 sheets are extracted from BRIDGE
DESIGN AIDS Section 14-5. They support
MEMOS TO DESIGNERS Section 20-4 with basic
guideline details

BDA 14-5.2

Bridge Seismic Retrofit - Examples Figure 18-1.1
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Pe ~
Existing footing Existing footing I
ELEVATION
AN
- 4'-0 - - 4'-9 -
® ;
i ;l i Existing footing
L 3 JCOCOCDLOL L L ell il = ?
i L} 14
Y \ v ¥
Existing column Existing column
SECTION B-B
30— o
7%= 10 SECTION A-A
T = 10"
STATE OF EXAMPLE BRIDGE WITH INFILL WALL RETROFIT
CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BDA 14-53

Bridge Seismic Retrofit - Examples Figure 18-1.2
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Flller
material

Grout gap between |

XX Plpe & concrete

Swaged fltting and stud

PIPE SHEAR KE

Y DETAIL

170
Note:

® Surface of Anchorage zone to be placed
normal to restralner cable unltt typical.

"
Rod tot

Ld

{Typ)

4

threaded

i,’\Q Bent cap

6'0 cored holes to !
mateh of holes '
In adjacent hinge

Plpe 8XX-Strong
place In 10" @ cored
hole. Plpe placed

parallel to glrders

) 19 fored Loy SUs' 1% '8 x 0°-10° Stud
B —— threaded entlre
J \ Hote #_\_\ — %@ Cable % % eng
£ Pipe R —— / shown, ph f— | — Y%*'g Expanslon
€ Pipe / 5 required > / Anchorage Devices.
Total 2
! | t i
| , L\ -= EEE00] CaleD S
Note: |
Place 8XX-Strong FPlpe - / Washer, nut,
SECT/ON A-A parallel to glrders SECTION B B 6'0 Hole L gr égfc"h Z%fd
Cable restralners Inslde No Scale [
No Scale plpe not shown. 7 é;zcg;/ﬂnn
see Nofe 2
76" -
Face of
(Typ) P A A Rl Py A
;" o Plpe 8XX-Strong Y !
i s CABLE END ANCHORAGE
| w_yran
ig Pipe ﬁ all around 310
__________________________________ 3 E— the rod Note | For Shim thickness (dimension *a*), see table.

hole-.

Cable Installation Notes:
1- Af Bent slde

Place Anchor Plate Flush agalnst
Boilster face. TIghten nuts snug
agalnst Anchor Plate. Place thread
locklng compound

2- At Hlnge slde
Place Shims between Anchor Plate
and Bolster face. Tighten nuts fo
100 ft-1bs torque
Place thread locklng fluld
Remove shims
Shim thlckness to be In accordance

wlth table
Structure Shim Thickness (In)

Temp. Left RIght
(°F) Bridge Bridge
30 0.5 0.5
50 .25 1.25
70 2.0 2.0
90 2.75 2.75
1o 3.5 3.5

A B \ il
e ¢ Cabie Unlt “— CI 1
i [\/—Q Brg. Plate ¢ Pipe exrender\ -~ -ﬁ \ . ¢¢C%jl/;euenxf;ender
i i [/ - o e - - = e | -
& I Y6 '@ Holes for | [ ] DD = ]
o) { L % expanston \ i < i I ‘
P | Anchorage Device . o L =a Tl
/a4 Holes | o Total 2 .. i (Gl , el
for '@ studs N \\ , " ee "CABLE END
Total 5 _. _ 60 rormed i I ANCHORAGE® Detall
o o hole . ” . J
e,/? | “
Brg. Plafe/ i [~ % L I
2x10x0710" . o o . P
\ Lo = 4 L4 i o
[ v
BEARING PLATE /o Yo Apply Sectlon A-A Apply Sectlon B-B
3-10° éf,,gfnbe/f ?7’_’ 5)’70” side of Hinge on long side of Hinge
through e (Typ)
8'0 XX Pipe
STATE OF
CALIFORNIA EXAMPLE PIPE SEAT EXTENDER &
DEPARTMENT OF TRANSPORTATION CABLE RESTRAINER DETAIL

h'ngs_rest_dait 5 4.dan

BDA 14-5.4

Bridge Seismic Retrofit - Examples Figure 18-1.3
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. .. R s B : Existing precast
e j— 1 [_/(_ T]”j_ j:] [j_ ! I-girder structure
? i " nf H L D i
i o i i i N ! ] :

N _!_:\_1
S !
- !
i i
_____________.._____________.___________!_____________________._____________._______________________ T TR
ELEVATION

— New concrete
seat extender block

_————Existing precast
I-girder structure

g
46 2T u 0024

Drill & bend in
12" deep hole.

—— Match existing
abutment seat.

i . [

Varies

#5 cont fotfal 8

V" expansion joint filler to
top of existing girder vertical
face

New concrete key- /

————-—Existing precast girder

%
)
1
‘\ gl—fExisTing bearing material
\\__‘_“ =
7
\\N__”/
¢ Existing abutment-—.
\| |
""""""" [ S I R
__________ JJF ! e
A i
:: | :
! M oo i
I | :
! M co i
i I .
! || co ! =
l b !
I I . .
: ) | |
l : . .
: | |
. | .
b |
[ At S e R - ola
: i o Ly

¥ |
S| s - total 2

“——Extend drainage

- L weepholes.
~ [ I bo—- D |
Bttt T i I~ %6 x 24" 0 24 | [ i i
~ : i Drill & bond in : i :
| . | 12" deep hole. | . |
. | . | .
| | . |
!
For notes and dimensions not
shown, see "SECTION A-A"
SECTION A-A SECTION B-B
¥ = 10" Y= 10"
STATE OF

CALIFORNIA

DEPARTMENT OF TRANSPORTATION

EXAMPLE ABUTMENT SEAT

EXTENDER RETROFIT

BDA 14-5.5

Bridge Seismic Retrofit - Examples Figure 18-1.4
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KILOMETER POST | SHEET | TOTAL
OIST.| COUNTY | ROUTE | %oTAlL PROJECT | NO. SHEETSI

Remove existing reinforcement

flush with concrete and coat etric
ends with zinc rich primer--—-
\ ‘ REGISTERED ENGINEER - CIVIL
//"‘\ ) . i |

== v > e 11 mr 2°|e in angle fzr < Symmetrical about

Z 7= i i E—— 0 mr & Expansion anchorage I ¢ openin PLANS APPROVAL DATE

= T - — === devices,total 4——""—"= i . Saweut The State of California or 115 officers or agents

Soffit—" A\ THFYO—/ § . AN . P shall ot be responsible for the acouracy or
© N 7/ -6 mm & Expansion anchorage N ] completeness of electronic copies of this plan sheet.
- g L . L. —
HINGE ANCHORAGE OETAIL " device - fotal 4 s \ ‘
e== o r==o
SECTION A_A B 16 x 890 x 890
Edge of 610 x 610 feld
max deck opening —{l.. @
. b==g
A o
Saweut ——»|
7 A __ _ 13
A 6 m 8 countersunk bolt——— |, Please see “BRIDGE DESIGN
3 x50 x 100~ fotal 2 per ninge, ——— 915 DETAILS” , “SECTION 1 - GENERAL
. ATTN e
= ' 70 TN ”
N = ibin - i i .o v kel PLAN DETAILING” pages 1-16.1, 16.2, and

. = ] —Minimum 13 mm oversized
6 mm # Expansion anchorage ,L‘j

devices Total 2 per hinge "oy e S 16.3 for proper handling of bridge
Vi ) per hinge ] ; I -~ \/2,70/ ; , \ -
@ kinge st e rﬁ ’ standard detail sheets (xs).

¢ Anchorage bolt B
\ H; 6 mm @ Bolt, total L—Symmefricql about § opening

7 2 per hinge
HINGE ANCHORAGE DETAIL ¢bBoit—

|

| 170
i " - 6rind or chip smooth

- Edge of plate _

| <
- =it
~ L | I T
/ ‘ ¥ a\\"
o b +10|02X 100 x 8 x 1220 } “~llmm @ hole in angle
oTa , £ 75J for 10 mm & expansion
19 mm & Bolt. Nut to be tack / € : - anchorage devices
welded to angle and bolt Typ
head countersunk 6 mr into plate —
Edge of 610 x 610
access opening or optional DETAIL A DETAIL A
610 7 cored hole — w|S TEMPORARY DECK COVER PLATE
HINGE DETAIL N7 -
T e = — - .
\}_ ,___L_\;_/__\\ § h ¢ Hinge
- Yo
Le]e
\[ ' 4
~ e e
i ~ 75% pen. min
| LA 8 8 50 mm long split 45° i
A |: | A NOTES: pipe backing-.. o
1 s 0 -o- - @\ - o——|—F _—
R 3 mm [ S e S w0 L !
pa o - ™ 1. Non-removable pin in hinge. o
75 mm Fillet,typ—" B 2. Hinge assembly to be galvanized, . L. -— =
L300 25 50 25 brugs or stainless s’rge\. Chip existing concrete 460 N . !
Typ N " ) approximately 50 mm prior to min lap — Tack weld at this "
100 3. Use fhread locking system for placement of concrete closure location only z
L 760 - all hinge nuts. o o \ =
PLAN HINGE DETAIL 4, Hinge assembly to be minimum
3 mm thick.
Note: Replace deck reinf each. =
Butt weld to existing. I
SOFFIT ACCESS DOOR ASSEMBLY =
Note: Soffit access door opening direction -
to be determined by the Engineer DECK CLOSURE
NO SCALE X
ALL DIMENSIONS ARE IN c
MILLIMETERS UNLESS OTHERWISE SHOWN 3
STANDARD DRAWING STATE OF | _erioee no. | -
Li ase 4/ 4/ 97  PAT HIPLEY ROBIN ROGERSON | RE-E4sE0 = c A L I F o R N I A DIVISION OF =
s R YEE PAT HIPLEY !ﬂ“‘é D) £ 4 [ <[LoMETER PoST]
W xs1-310  RAr ZELNSK TET orez / oepartment of Transportation| ENGINEERING SERVICES DECK AND SOFFIT OPENINGS
o o L W QUL WWHHHHH ™ T Lo 0N DA LPEEL S I 5 AT L | T
o e RO PEE TS S o 2 s w0 m s T alo T 1‘00 Eg EARCRERTRVINER EE?Eé"G_—| [ T T T T T T 11 [

LSLRNAKE —> draclay «s1-37G . dgr

This “xs’ sheet provides the necessary information for adding access to interior of a concrete box girder structure. Note that this sheet, xs1-310
is listed in “SECTION 1 - BRIDGE SUPERSTRUCTURE” and not in “SECTION 7 — BRIDGE SEISMIC”.

Bridge Seismic Retrofit - Examples Figure 18-2.2
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i conry | rovre [T o [see o]
EXCAVATION BACKFILL
EXCAVATION BACKFILL _— —_— .
‘EQ Column ~—§ Column etric
¢ Column ¢ Column | \
[N Ty ‘ REGISTERED ENGINEER - CIVIL
i | i i
' PLANS APPROVAL DATE
I | GP or Fs . I I The State of California or (15 officers or agents
0G : ! : 3 : : 06 shall not be respensible for the acauracy or
SN A \ T T I - l R completeness of electronic copies of this plan sheet. ~Sees
P8 g pg i 7 - . -
1 i AT ) T . H
77777777777777 %'r“_'__________r_w i / . K | H
J D L I D U L I U
305 b — <305 305 = b —= 305
[« § Column ¢ Column LEGEND
R S COLUMN CASING & FOOTING RETROFIT =
i 1 | | I ] ——.—- = Indicates existing structure
——— Indicates new construction
Indicates structure excavation
% Indicates structure backfil|
Lo ] L 1 ABBREVIATIONS
: Co : 06 Original ground
| - I |
- L ~ - FS Planned finished surface
— <1219 { Typ. ) = =219 ( Typ. 305 0Ty ) GP Planned graded plane
A
COLUMN CASING ONLY I Qo o
B O
Note: Circular column shown. Rectangular, square ¢ Tie rod X | [ Abutment wall
or oval columns similar. C o
o |4 L]
Excavation i o ||
limits —— i
B i
A
PLAN VIEW - TIE ROD ANCHOR
EXCAVATION BACKFILL EXCAVATION —— BACKFILL
o ks ¢ Column -~ ¢ Tie rod '— ¢ Tie rod
or FS~- ~ Pavement
- See Road Plan ~.
i N \\'} §l 06 - 06\ ! ‘/7isurche
TN | EXCAVATION ——— BACKFILL E— == )E___ ___}
-~ Existing curb, sidewalk and -
o Bartier +o be’removed ond é . ! ) ) ot SR AT__
replaced, See "Road Plans" rr:B § Tie rod— § Tie rod— —Pavenent d - 6P | ~Base . &
for details " B FSeo " sirtace // - material B
U _ o ! W _ - l 06 [ M o vd 1
- R AT ==t Rt —p= === —==== A ae :
i i ~ A s §
; i ; — T N - S~ Tie rod —56_| -
“ = gl—- SRR B —E See Road Plan— — 6P ~Base . &z K
: : . — — material -
[ L j = = 305 (Typ.) —= = 305 { Typ. o u
] L~JT TLJ % 1 % — b—305 ( Typ. ) —= =—305 ( Typ. )
H 2. H
T 7 = = SECTION B-B -
L (t«— Tiedown < J L &
305 — —» 305 305 —» le—305 305 ( Typ. }— L SECTION A-A —= —305 { Typ. ) z
BENT FOOTING TIE-DOWNS NO SCALE -
ALL DIMENSIONS ARE IN 0
MILLIMETERS UNLESS OTHERWISE SHOWN Bl
EARTHQUAKE RETROFIT PROJECT 5
STANDARD DRAW STATE OF [enivee vo. | 8
e DIVISION OF =
——= - _nree a2 . CALIFORNIA eyoineering services freeses LIMITS OF PAYMENT FOR
@t xs7-310 © A.J. ZELINSK/ TR DEPARTMENT OF TRANSPORTATION EXCAVATION AND BACKFILL LIMITS
o Goh - a7h IMF-RIC: iRF1. T VeI IG Da s e v R | I
e BB M s w6 o o b s e A BITSERS B | I
‘ ’ LSERN&RE = dracley x57-3"Caddgn

When you have modification to bent footings, this sheet must be included in the plan set. See BDD 18-3.0.

Bridge Seismic Retrofit - Examples Figure 18-2.3
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ROUTE MILE POST

oIsTe TOTAL PROJECT

COUNTY

SHEET
NO.

TOTAL
SHEETS]

POTILS = 02

TIn:

-

TLOTTLO

DAT

See "Approach Slab
5’??] 32” G_ Transverse Contact
g N Joint" table- —End of o
{ Approach Contact joint
Front face ’/ - Roadway | Slab for AC Pavement REGISTERED ENGINEER - CIVIL
of barrier-_{-~ pavement - %
I ; ‘ <
i +
Longitudinal const. L S o ole PLANS APPROVAL DATE
jOiﬂ'f'. "B bars = JIE The State of California or its officers or agents N\
ar hal | fiot be fble for th
{ See Note 3 ) - Lo~ A7 X~ E v zomnler:zess o;ezmn"nn?c z:pie: ng;cl:rr‘?:yp?:" sheet.
777777 i < ——
_an =
A All('lJ'l—lr?’ I i ‘;’ DETAIL A APPROACH SLAB TRANSVERSE CONTACT JOINT
PV
A #6 x 8'-0" top /e T No Scale AC APPROACH PCC APPROACH
Parallel to face ~ and botfom fof 6 _ No scale STRUCTURE. SKEW PAVENENT EAVEMENT
of paving notch for |1 Bridge deck .. — =N L pcc roadway
skews up to 20° T ‘ See J7 pavement < 20° Parallel to face Parallel to face
£ \ u‘, 'Detail A" oo { of paving notch of paving notch
Fx \ T
) \ e
Retaining wall -~ | min 20°- 45 Parallel fo face of | Stagger |ines 24’
10-0" PLAN ! ior-or STRUCTURE APPROACH - END STAGGER DETAIL P N use (Detail A)|+o 36" apart
min Y n_1nr r-% No Scale
R T =10’ R 5 45° Parallel fo face of Stagger at each
SKEW < 20 SKEW > 20 Concrete barrier .. P N use (Detail A) lane line
Pay limits for Structural Concrete Approach Slab M ‘
4 7.
o ae I #— 4 /74
o5 tor 3 . ,~ #6 @ 6,"a" bars T :(_//ﬁ
o3t 10" o ~ N i ~ Transverse
<O #5 @ 12,"b" bars~ 2" clr— |/ contact joint ] —
#5 tot 4 ~ See Note 1-- -#6 @ 12 1 | / See Note 2 6" ™ [3" x 3" x 4" angle "~ See Note 4
Blockout for ; ; ; y r_o___C W @
joint seal e . R == - — — BB or EB or 6" x /4" plate
assembly, see NN o K Ly . 77 O ~Say 'K "§qud
vore ! L e ECE RTINS B Pone EDGE ANGLE DETAIL
ole SR #15 Ces ™ : \H\\77|/4H x 3" Expansion | 2" clr V=1 -0"
:Zx: b H5 @6 | wJoint #11ler o See Note 1—- Polystyrene around anchor Sealed joint
& — | 86" ~ Vggogs;rzrucﬂon joint ¥," steel coupling nut—.. ° assembly _‘_ 2" clr  —2Y" clr See Note 1- .~ Approach slab
. " For roadway structural N ]
Abutment - =3 1 . section under approach
bagkwal | — /4" expansion | & Abutment backwall gigb, see "Road Plans'
reinforcement joint filler N | - -
—r 7 " . H clr o " T
#5 @ 12 g %Iw:qr S$+ge  ved ‘ i R 24" x Va'x 2Y" Building tqpt a’ bars
" e mu e appriove f - PLE
SEAT TYPE ABUTMENT MR < 2 oy the Engineer o o) ] . With'1" @ nole paper — ;
“ M g ‘P %' @ galv. rod @ 24 | Note:
SECTION A-A ' 8 x 8" polt | with nut and threaded i | For details not shown,
V=1 0" / epds Rgd gncosed in -7 see 9" Paving Notch.
1" @ x 2°-4" PVC conduit
Note: Seat Type Abutment shown,for Diaphragm Type
Abutment,see "Abutment Tie Detalls". 9" PAVING NOTCH 12" PAVING NOTCH
/y o DIAPHRAGM TYPE ABUTMENT
1" max - 2 Mmax
AN 3" x 3" x V4" angle {Ga|vanized) | —~—6" x /4" plate (Galvanized) x ABUTMENT TIE DETAILS
\\ ’ (See Edge Angle Detail"). Low side only (See "Edge Angle Detail"). Low side only - ¥,"=1'-0"
/ \ .
Pourable / e T Structure approach Pourable \\‘ Y _-—= Structure approach [r 1\ Concrete barrier NOTES:
sea "Ly 7 seal / | \ 1.For details not noted or shown, see Structure
o f '3 £ C \ Plans. Adjust bar relnforcemenT o clear a
Y . Py Y Py . . l \ sawcut for sealed joint,when required.
v : \ Eee ”Dgfol | | 2. For transverse contact joint with new PCC paving,
o " " 1w " " 4 \ -k ow side on .y refer to Standard Plan P10.
(S Va' x R 8" flat “ . -V x Y L% 8" flat l /\ \\ P bars 3. Llongitudinal construction joints,when permitted by the
- bar @ 12" centers A bar @ 12" centers I ! Engineer,shal | be focated on lane |ines.
. . e % e @ C l I 7 9
M | \ / / 4.End angle or plate at beginning of barrier transition,
——— b B3 end of ‘wing wall or end of stricture approach as
I~ Place 4" hardboard between slab and I ™—Place V4" hardboard between slab and | I "a" bars < appl fcable. )
I wingwall, with smooth side toward wingwal | I wingwall, with smooth side toward wingwall ! ! 5. At the contractor’s option,approach slab transverse
| | reinforcement may be placed parallel to paving notch.
| -— Wingwall or Spacing of fransverse reinforcement s measured
*(TO BE USED WITH TYPE 25 OR TYPE 27 *¥(TO BE USED WITH TYPE 732 OR TYPE 736 I | retaining wall along € roadway.
I )
CONCRETE BARRIER) CONCRETE BARRIER) —F 6. For drainage details,see Structure Plans,
DETAIL B SECTION C-C
Ty =1 Tt =1 0"
STANDARD DRAWING STATE OF | _eRinGE no. |
e < 3/14/ 05 |o=sion = MTRAFFALIS £.THORKILDSEN| TP 7 c A L I F o R N I A DIVISION OF
- B ArES £ THORKILDSEM ENGINEERING SERVICES |—===
4 x83-150e TwA ooz - DEPARTMENT OF TRANSPORTATION STRUCTURE APPROACH TYPE EQ(10)
05 O30 7 ATA IFKG. (M1 FFYL 0 ORIGINAL SCALE IN INCHES ] cu DISREGARD PRINTS BEARING £I08 by IV i e Qower] o
R e L ANS, X 2 3 EA EARLTER REVISION DATES — gm | | | | | | I | | I

LS RNAKE

= ac oy

#43- 1500, dnn

This “xs’ sheet provides the necessary information for adding an approach slab to a project structure.

Note that this sheet, xs3-150e is listed in “SECTION 3 - BRIDGE STRUCTURE APPROACH” and not in “SECTION 7 — BRIDGE SEISMIC”.

Bridge Seismic Retrofit

Examples Figure 18-2.4
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KILOMETER POST
- orst| county | Rroute [ S TRGSEeT | ho. STP&TEAILSI
c .
¢ Hinge : etric
. - Grillage . :
] G Hinge—m ; ‘ REGISTERED ENGINEER - CIVIL
Girder
| [ stirrups - #13__J8 305
- 305 N ,
| #19J @ 305 | #]630:1;@ Sz ¢ Girder—. PLANS APPROVAL DATE
) . . b ~ \ \ —
¢ Cable upi‘rs. See o“rht.er sheets Vertical restrainer | T —— . 4 r oy P . ‘ —— l&?.?’“ﬁ;";ﬁﬂiééﬁ;?%El‘;"!,:sfﬁféiiﬂiu‘c’; :gems J»%
,,,,,,,,,,,,,,,,, for quantity of restrainer cables | v v ) vy L completeness of electronic copies of this plan sheet. ~Sees
! _~— Recess as required when | e - 9
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2 1 fillets are shown on plans :&- § s
; I o | 102 102 mm chamfer
‘ aT% #19 Jtot.6 - .T LT(?
TYPE A | — - |
— c SECTION A-A e 4
=" #13 x 457 @ 4 horizontal
L= | -#13 8 102 vertical tot.4
Hinge —» |
~— { Bent ¢ ‘
V|
- Grillage [ #16 X 4.26 m #9_] fot.6 305
/ }I( | cable unit N N #16_Je 305 G Girder—._
f ! \ ;308
{ N . n e i ——),
U u u v ~ + .
==H - w S
" #19[[[Je 305~ N 4 =
I . .y
o w97 @ 05— | U‘OZ 102 mn chanfer e
; — S o -
. — : . | — |
Hinge restroimr conret
TYPE B height of girder SECTION A-A ( ALTERNATIVE ) SECTION C-C

Note:Slope to match sloping exterior girders.

LONGITUDINAL HINGE RESTRAINER 914 nin

Disc spring ( Bent side ) Hinge ;
see "Cable Restrainer Unit- A=y o . A € "
Type 2 Details" sheet ——— - . :

; 1 e 2 19 mn & Cable o b 4 _—--—- Cable Yield Indicator — g - 3
{ Retrofit construction shown ) « 1/ 4 A S—— - ( Hinge side ) see + -
oo “Cable Restrainer Unit-Type 2 e w36 % 610
Details" sheet

= + e
"~ 63 mm @ Galv.std. pipe.See "Restrainer
Unit- Details" sheet

E ( Retrofit construction shown } Bind with neral
- straps or wire

() i e R — —( )um
: —

25 mm & x 300 mm stud

<
128 49 | ( Threaded entire length ) ©
CABLE UNIT SN - 3
- . . T o— m hardboard ~— ~
A = 6 mm elastomeric bearing pad Swaged fitting and stud % Cy N .
25 ¢clr ~ 5
’w /J—Q_Cop or hinge o ﬁ 33
=8 i
) , ] NOTES: BES I
I =2
(o] @ >
Restrainer units to be on tangent alignment. ) ) ,E_'g - 25 mm expanded polystyrene .
6rillage ’,,,*f—- Cable units Anchor nuts shal | not be set until 30 days following Hinge seat-... S 3 Y -

completion of prestressing for CIP prestressed bridges.

See other sheets for location and number of Iongi“rudinq\

f 3 : Y H 3 — 19 M & cable "
and vertical hinge restrainers, and table of joint openings. < o
Contractor may install restrainers in horizontal o— *x [
arrangement with approval of the Engineer. The location 25 mm Bar- d
shal | be in the middle 1/3 depth of the structure. -
An alternative is to place restrainers in two horizontal ° ] 914 min. tails =
layers, eguql |y located above and below the mid S may be used in
structure depth. The number of restrainers in each © place of loop .. 36 x 610t
layer shall not differ by more than one. - “
o—F E—
~- 25 mm chamfer
4 305 * Dimension maybe adjusted ) !
’ to clear reinforcement 127 3z ELEVATION SECTION =
AT HINGE OR CAP DETAIL - BAR B M
PART PLAN ALL DIMENSIONS ARE IN u
NO SCALE MILLIMETERS UNLESS OTHERWISE SHOWN S
STANDARD DRAWING STATE OF | _eRioee no. | !
4/ 20/ 98 2 O.H. DEGENKOLE TR0 paAT IPLEY RELEASES & CALIFORNIA DIVISION OF =
6 R YEE PAT  HIPLEY — [<ILOMETER PosT] _
xs7-410 o RV, ZELNSKI T om oepartment or Taanseortarion| ENGINEERING SERVICES CABLE RESTRAINER UNIT - TYPE 2
e G50 - 47n IMFRIC iRFe. 2oo5rati T VL5 0N DA LPEEL S I 5 hck L | I
7 e PG T o e % @ o o w0 o |Ca BETRIN B | [ ] T [ T T T T 1
‘ ’ LSERNANE —> dracley 87414 .dgn

This sheet xs7-410 and its companion xs-7-420 provide details for the installation of cable restrainer system at time of
new construction.

Bridge Seismic Retrofit - Examples Figure 18-2.5




Bripce DesigN DeTaILs « January 2009

—El

Steel spherical washers—

Disc springs -. I

astomeric bearing pad

Face of Hinge Diaphragm —

Cable Restrainer Unit - Type 2-

KILOMETER POST

oIsTe TOTAL PROJECT

COUNTY

SHEET
ROUTE NO.

~— Elastomeric bearing pad

TOTAL
SHEETS]

etric

\ 4

v

REGISTERED ENGINEER - CIVIL

Th ick steel washer

131326

P_CTTE

T Ik

J

DAaTZ SLOTTLCD

; I
Thick steel h y ‘IP ‘\L
stee sher ﬁ; T
‘e " 1 ! I N\ __é ] PLANS APPROVAL DATE
The State of Cal Ifornia or (15 off} T
[ ] | ) § | v [T Maoo TSHUG [ s peeaite o ey o
completeness of electronic copies of this plan sheet.
o 7" | | N e | ; o
Thread locking system - N T T ~Thread locking system
2 . . - " 64 mm @ galvanized standard steel pipe. Deviation in alignment of pipe shall ﬁ; . " Cable Yield Indicator
o PO not be more than 6 mm per 1.2 m of length of pipe after concrete is placed. B " Steel spherical washers
.- N Pipe shall be supported at all ends.
M Face of Bent Cap
HINGE SIDE
BENT SIDE CABLE UNIT { Retrofit construction shown )
{ Retrofit construction shown }
DISC SPRINGS AND WASHERS
"Al'l dimensions in mm, except as noted"
Steel spherical washers — DISC SPRING STEEL SPHERICAL WASHER THICK WASHER
h * COLOR Nom o
~— Cable yield indicator 38.00 mm * 0.25 mm L™ (m ) 1D o0 * H CODE 1D oD thick. D 0D t
~—Disc springs 0-1.6 25 50 1.6 3.3 WHITE 30 57 13 26 50 6.3
' 0D 7.7 - 9.7 25 50 2.0 3.4 RED 30 57 13 26 50 6.3
N 10 9.8 - 11.5 25 50 2.4 3.6 BLUE 30 57 13 26 50 6.3
M 11.6 - 13.7 31 63 2.5 4.5 YELLOW 33 64 13 29 57 6.3
™~ ] P
Yl Nut Wwith thread A *For length L (m), see "Cable Restrainer Unit - Type 2" sheet *% Minimum value
:\\;\ locking system NOTE: All OD and ID dimensions for washers and disc springs shall
= Thick steel washer meet the dimensional tolerances for harden steel washers, ASTM F436
ADJUSTMENT END B B RESTRAINER UNIT INSTALLATION PROCEDURE
{ New construction shown ) END VIEW NEW CONSTRUCTION:
1. Install Cable Yield Indicator, spherical washers, disc springs, nut and
washers on the hinge side of restrainers as shown in "Adjustment End" detail.
) Disc springs shall be installed front to front as shown in “"Disc Spring” detail.
Gap  Efinge Reduced section length - ﬂ‘ ‘ga(‘)‘o :]P]i%”‘;gsmm PLAN 2. Place only nut and washer on bent side of restrainers. )
13.0 o 0.2 mm . . Place thread locking system on bent side stud prior to installing
[ = nut and washers, and prior to setting the cable.
1S
o R 3. Tighten nut on the cable from the adjustment end of restrainer until the disc
— ¢ Cablé = r |, Reduced section g"'gg* of springs collapse and there is no dis¢ gap remaining between the discs. The cable
Wall thickness N should be approximately straight with no sag.
£ ( Refer to specifications ) y
- ¥ . 45° Beve ::\‘ / \ 4. See Item 5 of Retrofit Construction.
- 3 Y . 'y RETROFIT CONSTRUCTION:
T L oo J N4 1. Install disc springs on bent side of cable system using spherical washers to align
4 discs to stud. Discs shall be installed front to front as shown in "Disc Spring" detall.
~———64 mm & galv. std. pipe shall SECTION A-A 4 detail. Install Cable Yield Indicator, spherical washers, nut and washer on the
£ no- extend into gap SECTION B-B hinge side of restrainers as shown in “Cable Unit" detail.
/’ [ See "Notes A-C" ) CABLE YIELD INDICATOR ( single spring ) 2. If existing retrofit cables are being reused, 300 mm studs shall be installed.
: + T 3. Place thread locking system on bent side stud prior to installing nut and washers,
HINGE DETAIL All dimensions are before galvanizing except as noted. and prior to setting the cable.
Qa,
. & \\ / 4. Tighten the cable from hinge side of restrainer until the disc springs at the opposite
NOTES: Ny end collapse, and there is no disc gap remaining between the discs. The cable should be
T —~ H 1 N
A. The ends of pipe shall be covered or capped to prevent IS / > dpproximately sfrggh’r with no sag. . . R
concre:rre and c‘lebrés from entering the pipe until hinge 5. tF)’Icflce ‘rgresq Ioc};flnghsysfim og hllﬂgffs‘;‘ﬁe s‘r:d gf:_er ‘rlgb(‘;emngj:e cable, t‘)u:rr .
concrete is placed. AS INSTALLED ON STUD efore backing o e nut, Back off the nut at hinge side a distance equal to maximum
B. Care should be faken to align the pipes on each side of qdd!ﬂonu\ urpogﬂ‘r that the hinge joint is expected to open, relative to existing
the hinge. ambient conditions, as shown on the plans for movement rating.
C. All ends of pipes must be flush with or slightly recessed DISC SPRING NOTE: If the cable needs to be secured from turning while tightening,
ot h use double nut locking technique on the stud to protect the threads.
from the concrete. The inside edges of the pipes must be Note: For di . + sh tabl
smooth to prevent fraying of cables. ote: For dimensions not shown, see Table NO SCALE
ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN
STANDARD DRAWING STATE OF | _sRingE no. |
< 4/20/98 [P0 BS sas T A ZECmSKs TR T CALIFORNIA DIVISION OF TLOMETER FOST)
& R YEE Rude ZELINSK/ [<ILOMETER PosT]
5 xs7-420 v r pdbian oeparment or aanseorration| ENGINEERING SERVICES CABLE RESTRAINER UNIT - TYPE 2 DETAILS
0% 30 - 47h IMF-RIC: (RFT. 2050071 i seae i erens |1 T “‘m cu pigecag e peARING T IO D e T e S e | I
EA —

|

LSLRNAKE —> draclay 2574
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Gap: 2 in. min,
4 in. max

2 in.-See Note 7
FuGo

PCC column

7‘**474—Tempor0ry lifting ears
{ Optional ) to be removed
and ground smooth after

A
instal lation { Typ )

[————Steel casing

— Welded joint.
See Detail C

WGTerprooflng -
See Note 7 — '}

— Seal for grouflng

CLASS F COLUMN

Grout at 2 in. gap may
ex‘rend to outsr face
of steel casing

Steel casing—

See Defail A~
g

—PCC column--
— Grouted

SECTION A-A

ROUND COLUMN

Grout- ==

Minimum inside diameter of steel casing =
greater than nominal column diameter for Class F
and 2Y," for Class P/F

—~—PCC column

1Y,"

Gap: 2 In. min,
4 in. max

S

N
A

Limits of polyethylene

«— Steel casing

A

-~Welded joint.
See Detail €

to be shown on plans.-

J@

Tha

o1 ;

CLASS

of steel casing

P/F COLUMN

See Note 6

SECTION B-B

ROUND COLUMN

Polyethylene shall be
continuous when X Is
greater than or equal
to 2 in. See Note 6.

— 5" thick polyethylene

Minimum inside diameter of steel casing = 2/"

greater than nominal column diameter for Class P/F.

" thick polyethylene -..

Backing plate

“S--Elliptical casing

SECTION A-A

RECTANGULAR COLUMN

— 1 in. min. @ chamfered corner

DETAIL A

RECTANGULAR COLUMN

See Detail B o

_——PCC column

SECTION B-B

Backing plate

- Elliptical casing

Drain or utility
opening. See Note 8-- |-

DETAIL B

1 in. min. @ chamfered corner

and @ polyethylene

Grout at 2 in. gap may
extend to outerface

Point of
compound curve

ELLIPTICAL CASING DETAIL
CLASS F AND P/F COLUMN

KILOMETER POST
OIST.| COUNTY TOTAL PROJECT

SHEET
ROUTE NO.

TOTAL
SHEETS]

REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

Radii R1 and R2 to be determined by the Contractor
subject to the approval of the Engineer

Seal for grouting.

< § Vertical welded joint

FRONT PANEL BACK PANEL
i 7 TTTT 7

Weld L
z backing bar——— 1 | || Steel casing ( Typ )
= ]
a |1
o |
T g Horizontal f————— [ ; Ty

welded joint [ ——, __ﬁ;f;__t_
. i —— Weld backing bar to
o lower panel only
= I AN
= 1 ~—L_0rill 1 in. @ hole thru
= Typ>4441;r44445 ]! intersection of joint,
= 1 £11 A for more than 2 weld
=) 7 intersection drill 2 in. # hole

-

Typ

( TWO WELDED

DETAIL C

Opening reinforcement shall
be the same thickness as the
steel casing up to maximum 5"
thick

Outer face
of steel casing—1——%

INTERSECTION JOINT )

NOTES:

1) For varying thickness steel casing inside surface
to remain flush. Minimum clearance from PCC
column to casing shall be maintained.

Appropriate injection nozzles to be provided on
casing, but removed and ground flush following
completion of grouting operation.

2

3

All voids between steel casing and polyethylene
( Class P/F ), and steel casing and PCC column
{ Class F ) to be filled with grout.

Location and number of vertical and horizontal
welds fto be determined by the Contractor, and
subject o the approval of the Engineer. The
Jocation of casing welds are for illustration.
No skip welds al lowed.

Circular steel 005|ng to be Y4" thick minimum for
casings with a 4’-4" diameter or less; all other
steel casings to be 3" thick unless noted
differently on contract plans. Backing plates fo be
}ﬁg same thickness as casing up to maximum

2 hick

Confrocfor shall remove 12 in. polyethylene

strip behind bocklng plate if backing plate is
closer than 2" from face of column.

4)

5

Inner face |
of steel casing

7

querproof |IMITS for steel casings. Typical for
Classe "F" and "P/F".

pipe extensions, opening shall be no more than

D = Pipe_extension
outside diameter

Note: Opening reinforcement required for drain
or utility openings larger than 4 in.

—

8) fqr
h i ofher openings, the opening diameter to be

“— Water tight all-around

SECTION X-X

greater than the pipe extension diameter. For

determined by the Engineer.

CASING OPENING

NO SCALE

T P_CTTEZ = 11210

T Ik

f
i

TLOTTLD

STANDARD DRAWING

o
&

- BRIAN MARONEY

R.J. ZELINSK/

5 RYES

PAT HIPLEY

F rxs7-010e |5

ToFR

5 R ZELINSKI

893

TREn s
LT

FELEASID B

Grricr Coics

STATE OF

CALIFORNIA

DEPARTMENT OF TRANSPORTATION

BRIDGE NO.

STEEL COLUMN CASINGS

DAT

KILOMETER POST]

SEISMIC RETROFIT

STRUCTURES DESIGN DETAIL SHEET {ENGLISH) (REV. 10/25/05)

ORIGINAL SCALE IN INCHES

FOR REDUCED PLANS

o 1 2 3

DIVISION OF
ENGINEERING SERVICES
cu
EA

e o

DISREGARD PRINTS BEARING
EARLIER REVISION DATES cogom |

Tn 0N DS LPIEL VTN o AtE |
v

LSLRNAKE —> draclay «57-010e, dgn
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PIST| COUNTY | ROUTE TO-'&SLT PRosEeT | o | SHEETS
¢ calumn - See ¢ Column Round See ¢ Column
Existing PCC et A — | corner N
Conerefe—.._ N . (Typ) N
{sz‘g* | Round REGISTERED CIVIL ENGINEER DATE/
& column o ¢ Bert ¢ Bert \ corner( Typ )
********************************** [ | A
"""""""" . 1~ Exlstlng PCC
T ~ 7(17@@? K B?’ﬁ, - _Exisiing PCC woto* | § cgmrgg PLANS APPROVAL DATE

f

Exlsting PCC/

Note A

Epoxy Resin-Glass Composife or
Epoxy Resin-Carbon Compostte

Concrefe

Column Width “0" _J

{ 36" max )

The State of Lalifornia or its officers or agents
[shat! not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

Column Widih "D
(36" max }

Note: Existing rectanguiar column concrefe
column surfaces shall be straight or

T PLOTTES = 17152

T

ERNST )

B SLOT L0

THAME

"""""" Conarete ——- siightly convex outward at alf areas
A [ ‘ SECTION A-A SECTION B-B to be corered by Jackets: otterwlse,
SECTION A-A SECTION B-B ife surfacs shallbe flled with epory.
A E-Glass/Carbon Nofes: General Notes: SYSTEM 1 SYSTEM 2 SYSTEM 5, 6, 7 & 8
N i | 2 - Eoh composile ﬁ’?—é’%’g/;r;a%rg;ngafmﬂmm . For beragonal o actagonal coumns use conposire E-GLASS: FIBER VOLUME = 35% min CARBON: FIBER VOLUME = 50% min CARBON: FIBER VOLUME = ?7% min
58 . 8 conflnuous weave shall be ferminated o minimum of 12* fhfckness speclfled In Rec"’“lg”"” Colum” fable. ROUND COLUMN, NUMBER OF LAYERS (MIN) ROUND COLUMN, MINIMUM THICKNESS ROUND COLUMN, NUMBER OF LAYERS (MIN)
=28 |l ! 2 é’;’;]‘/"ffSégr’ggg(med"f)Z”,g’z%%“w#bgﬂ‘;ﬂagﬁfﬁw 2. Remove ony sharp corvers o /5" radlus minfmum. COLUMN DIAMETER i 3 COLUMN DIAMETER 1 12 COLUMN DIAMETER Wi [B
A | § §, : 3. Almadterldls shall be profected from molsture. 12 4 2 1z 004 0.04 2 3 3
Ly §= 2. Al cuf edges shall be sealed with epoxy. 4. Drainage apening reinforcement shall be of Hhe same o 7 4 o 008 004 27 6 3
a = = B % E System 2/Corbon Hotes materlal used for the column casing 36 il 5 36 ol 006 3 9 5
B o =ysfem c/Carbon Noles: "
! ! § 1. Pre-preg carbon Jacket shall be completely cured by 8 The caslng Whokness shalf aper veny fe fulf lepgth #* 4 7 # 045 008 % U 6
i i 5 elevaied temperatire. 60" 7 9 60" 048 009 60" 4 7
: 2. Pre-preq carbon flber spools shall contaln confinuous B T sl ooty shaladbero firmy fo o surfaces of 72" Wax 2 ] 72 Ma 022 o4 72 Wox I 9
| ! o sfrands ot fess fhan 100" fergth. 7. Al jolrts and seams shall be Feattered smoofh with
| i g8 ot THier over s i & bl E-GLASS: FIBER VOLUME - 354 min CARBON: FIBER VOLUME = 50% min [ CARBON: FIBER VOLUME = 77% min
| ] o5 6. Aernate coniuos lyer with loca alrular patch RECTANGULAR COLUMN, NUMBER OF LAYERS (MIN)| | RECTANGULAR COLUMN, MINIMUM THICKNESS | |RECTANGULAR COLUMN, NUMBER OF LAYERS (MIN)
_fInisted grade_| I ' dt openings. COLUMN WIDTH W A COLUMN WIDTH ] 72 COLUMN WIDTH N W2
i i LEGEND 2 5 3 2 006 003 2 5 3
U S P = ' LEGEND 27 [ 5 o o 006 or g 5
| f ) ——-- = Indleates Existing Structure 36" Max 16 8 36" Max 06 008 36" Max 13 7
i } Indloates New Construction
CoT T - t*t2*  Denotes Minlmum Thokness of
COLUMN RETROFIT complefed *SYSTEM 2 Carbon
Jacket (excludlng coatlngs)
NLN2 Denotes minimum number of layers
SeesNOTE 8~ | -
4@ / ?—jg/);ys;:/egz/zf;bon = %agr%cf/%g Fiber Smooth break
Composite 1 . 0/90" Carbon Flber - ST &
" Fabrle Lmits (Typ ) with epoxy ( Typ )
Bullet mold
— — {To be removed )~ l--sozzzzooozoz
o . : ¢ Drain pipe
A —-— E F e R B
75-' 7 77\‘“ 'E,,,,QQ’E”’,E’D?,, B zzzzzzzzzzozzoo
: Y il Epoxy Resln-Glass
% = Composlte ( Typ }
- o= poslte ( Typ i
- Draln/Ufliity T Exlsting Nofe: ;
i D3 RO coum For detalls 1ot Shown Length equals Yo  clrcumference or
4 see “Sectlon C-C” Length equals column wlidth tlong slde)
for rectanglar column
- C) |
E-GLASS/CARBON OPENING SECTION C-C SECTION D-D SYSTEM 2/ CARBON OPENING
NO SCALE
STANDARD DRAWING STATE OF I
T o e Ltk CALIFORNIA DIVISION OF
setates] ™ T GIH GUITIERREZ | CosT MItE
A xs7-210e SUM;L T T T oeparTuenT oF TaaseorTation | ENGINEERING SERVICES COMPOSITE COLUMN CASIN
STRUCTURES DESIGN STANDARD DRAWING SHEET (ENGLISH) (REV.10/25/05) ORIGINAL SCALE IN INCHES T I T | T | CU DISREGARD PRINTS BEARING I i v I ZREE I =
FOR REDUCED PLANS ° ' 2 3 EA ARLIER REVISION DATES ——gum I | | | | | | | | I |

‘» ILE ~. rrs7-2100.0g"

U=t
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DIST]

COUNTY ROUTE

POST MILES (==
TCTAL PROJECT No

TOTAL
SHEETS

EVE)

FLOTTED

TIWE

RS Z e ]

Composite TABLE 1
Shell (Typ)~
PN E-GLASS PATCH
!(-:?;;)y’ “H 0-/AP COLUMN DIA|"X" & "Y" EQUALS REGISTERED CIVIL ENGINEER DATE/
\\ H Tz et
" H == /\, ? I\I 24" 714"
‘ \ 1] ; “ _—See Nofe 4 36" 720" PLANS APPROVAL DATE ;
. 2 a : - 0 o 0 The State of Lalifornia or its offi nts
i _ ~ 5 1. 48 2"+26 shor1 o be responsibie for The aoouracy or
= | 1 - = m - < 60" "z +32" completeness of electronic copies of this plan sheet.
:i : : S - ° : 72" T7ie3g"
=4 r= = . .
3 ! RS t orain Pipe e Y t brain Pipe = SYSTEM 4
| I o e = B i § t Composite Patch FIBER VOLUME = 45% min
A H - o
| | E & 7 \LT & T e PREFABRICATED COMPOSITE SHELLS
o o — ~ w
c i bt 4 \:; - " ROUND COLUMN
= | ] @ min A pCc g “-Drain/Utility
NE= i Bt ey See " Column T Opening INDIVIDUAL | NO.OF | NO.OF
a2, | ! 3 s Note B——"" H . X COLUMN DIA SHELL SHELLS | SHELLS
- L E=  He ~T(ses "Table 17 THICKNESS t1 | tz
NI | 8= = 12" .10" 3 3
! &I s 2 A 24" .10" 4 3
] ! £ SECTION A-A - 10 > S
i 2 E-GLASS OPENING 48 .10 6 3
| N o @ NO SCALE 60" 10" 7 2
| S E NO SCALE . e
i ! N 72 .10 8 4
Finished grade : i 4
—— R — — = — — ] | —_
SRR ; s N GENERAL NOTES ‘ LEGEND
| | 1. Prefabricated composite shells shall be fitted to the column ———ee— s Indicates Existing Structure
e — ! to accomodate super elevation and drain openings. . K
i 1 { 2. Prefabricated shells shall be adhered to every surface of the Indicates New Construction
. H column and adjacent shell with on-site mixed 2-part epoxy resin.
i | 3. All prefabricated composite shells shall be butted vertically. tl, te S?EOT::"_Q':%E:I?; Epoxy
e — e - 4, Drainage opening reinforcement shall be the same material used for Y
*zhf column cqsihng| with modified Tr“iber orientation.
5. All cut edges shall be sealed with epoxy.
COLUMN RETROFIT 6. For column heights less than 5x"D", use constant thickness full height of 1.
NO SCALE 7. All materials shall be protected from moisture.
8. The casing thickness shall taper evenly the full length of the transition .
zone using epoxy. -r/——ff'Q Column
9. Construction of the casing shall be such that all gaps, interior and .
exterior of the casings are filled with epoxy. .
Existing
PCC Column —— .
ja———¢ Column
e - Column o
| Existing
i PCC Column —.
I —-—-t Column . o
L ! e
Existi r ¢ cotumn | PCC Column - e
xisting : Existing - o
PCC Column ! PCC Column —_ ? -
- |
AT
ue
ha!
i i | | | ShePI (Typ)
12"/24" DIA 36" DIA 48" DIA 60" DIA 72" DIA
NO SCALE
STANDARD DRAWING STATE OF [ erioce no. ]
peLiask sesion | B paT ipLEY S eurmierrez | ELEEC B CALIFORN 1A DIVISION OF
- Tats| “DAVE RADLEY CHECREC M GUITIERREZ ENGINEERIN ERVICE POST MILE
W xs7-810e auwnlza & LHONG SHERS e cmreiins DEPARTHENT OF TRANSPORTATION | O G SERVICES COMPOSITE COLUMN SYSTEM 4
STRUCTURES DESIGN STANDARD DRAWING SHEET (ENGLISH) (REV.10/25/05) ORIGINAL SCALE IN INCHES ! I ! ! | cu OISREGARD PRINTS BEARING | eVIEIT CaTES foeer | o
FOR REOUCED PLANS ° 1 3 EA EARLIER REVISION DATES —>I l I I I I I I | I
FILE =>rsxi-3102.dg"

USCRNAMC
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Lftrans
o T T s el e The following two pages show examples of
o8| sed | 18 “GENERAL PLANS”. Through the use of
e Legends they clearly indicate and describe
" - Total Length of Bridge Along ¢ Route 18 = 136.350 + (447'-4g" t) s \ 4 ( i the retrofit work to be done. See “BRIDGE
= 26,135 % 30.480 * 30.480 % 30.480 % 18.775 ¢ —" V PLANS APPROVAL DATE Yo DESIGN DETAILS SECTION 1'GENERAL
N o PLANS
T N
________ S ¢ Route 18 . . .
________ © . Note the first page shows the installation of a
pout 1SR T T T s = . Temporary Korail - k . seismic anchor slab that encroaches on both
\ ] ' — e - Vo . - - -
O L :' sopros. i BRI . n  Sfage 4 Construction Jl‘ Stage 4 Traffic lanes of traffic. This requires the use of
A , Hbe— Y e “« ” .
G:oinngr?gile /,// \\\;}l -H-;; ,—‘*\f‘fl‘é:l Yo T I e RS o D STAGE CONSTRUCTION praCtICES- FOI’
a e 18— | N Fier 5T e T | H : “«
i i, olr. at top Tenporary Keroil -, - Stoge 3 more information on “STAGE
Al s of rail = (72;‘34‘}3t+ : % 6.60 / - 6.360T - CONSTRUCTION” see “BRIDGE DESIGN
: - Ed t St 3 Traffi age raffic v
eI Y| A[ ol h@e'| | DETAILS SECTION 17-WIDENINGS”,
""""""""""""""" T
ELEVATION Pl tE : : :
LEGEND — 0 o A28 080 . et Comire This structure over crosses railroad right-of-
Sta 1535+52.80t { Route 18 - es '\??(0 \;,'Al& _I__I ~~~~~~ Stage 2 Traffic B age onstruction Th “GENERAL PLAN 11 ” b
—— - ;Qﬁdgng: existing = Sta 0+50.00% "RIVCLT" line '\L‘\?(}:\\' Y ‘\l?\%"o% """"""""""""""" - —-ZKQ_?_T?WBO_"_OIY K-rail D way. A € . wi € .
) - . froute1s T sl submitted the railroad operator, and as this
——— Indicates new X iy &9‘\6 Existing Double Metal b ~— Concrete Barrier - - .
construct ion F Beam Barrier to be ! Type 60AR was a metric prOJECt the details are
./ removed (Stage 1 Const.) ! 22,505+ (Stage 5 Const.) R R i .
BEGIN BRIDGE 1534+81.222* i {73"-10" 4] dimensioned in U.S. Customary units as well
Elev.= 845.631% 0.405 1,220 7315 | 1600 1.600 1315 1.220 1.525 | 0.305 : “ _
Y Sta 1535+90.284* € Route 18 (mn(4’-0“) (24'-0%) N e ) (-0 (5’—0")‘ (-0} = ESATEEICC)A\SSeS BDD SECTION 12
& 7= Sta 0+50.00% "RRCL1" Line it o ?
$t0.1534+73.529% BC € Route 18 \ \ - END BRIDGE1536+17.530% . D
R Elev.=840.589 £ TR T E
T, - N, Composite
L\"Welded
| = 1 Steel
2 ? . girder
—|n |
% . .
G ¢ 0ld Mojave ~
£ Rte 18 River Bridge --.. ..
R=182.847
T=186.291
L=290.627

CATE PLOT LCL =, C& LAY

. RETROFIT LEGEND TYPICAL SECTION
NOTE: Note: PLAN 1:100
THE CONTRACTOR SHALL VERIFY ALL For "General Notes”, "Index fo Plans” @ HSS 406 x 406 Braced Frame
CONTROLLING FIELD DIMENSIONS "Standard Plans” and "Quantities 1400 smi ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE SHOWN
BEFORE ORDERING OR FABRICATING Sefsmic Anchor Slab
ANY MATERIAL see "Index to Plans" sheet.
. EARTHQUAKE RETROFIT PROJECT
BY CHECKED LOAD FACTOR LIVE LOADING: HS20-44 AND ALTERNATIVE BRIDGE NO. W
DESIGN _ J.S.VIRAY CNECKEL‘A.CHRISTENSEN DESIGN _ AND p::::::n DESIGN LOAD STATE OF DIVISION OF STRUCTURES 54-0307 M o J A v E R I V E R B R I D G E & 0 v E R H E A D g
DETAILS D.W.RADLEY A. CHRISTENSEN]Lavour J.S.VIRAY a.christenseN] CALIFORNIA STRUCTURE pEsiGN 10 |Eeemrs: 3
TS ToN ENeTERR aumtities | ™ A.REYES HESKED L oL NTZ sreciricamions| ® | [EN VU FLas avo secs cowazo  IDEPARTMENT OF TRANSPORTATION 153.5 GENERAL PLA N_ .
STRUCTURES DESIGN GENERAL PLAN SHEET (METRIC) (REV.12-1-01) QRIGINAL SCALE IN MILLINETERS o‘ 1o ‘z - 4 ! ‘W‘ - ! - w‘ - HH‘W Eg 04883301 DiSREEARR TRINTS BEARLNG, i;\'“‘ - lemwl = |ww | | i :{L i 1‘;3 ‘/j

ILE —> 5493227agpdl . dgn

Bridge Seismic Retrofit - Examples Figure 18-3.1
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POST MILES SHEET TOTALI
BB , DIST.] COUNTY ROUTE TOTAL PROJECT NO. |SHEETS
Total Length of Structure = 1816'-9"t
4 o1| HuM 255
Prestressed Concrete Box Girders Prestressed 1 - Girders
25'-Q"t 25'-0"%
81’-0"t 105'-0"t 120°-0"t 3 @ 120°-0"t = 360°-0"t 140°-0"% ! 2 @ 120°-0"* = 240'-0"f H REGISTERED ENGINEER - CIVIL

230"

min clr\

|
l
-
,
|
,
|

[
h
i
|
|
|
|

NIT HO LYW

—
1
'
|
I
|

PLANS APPROVAL DATE
The State of California or its officers or agents
shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

SRR S

B Rl i el

LEGEND

Indicates Existing Structure

Pier E-2

Pier E-9 Indicates New Construction

Datum Elev -45.00 X ) X | ) Pier E-7 ) Pier E- .
= 115400 6 7 8 9 120+00 ST Y Indicates Area of Retrofit
ELEVATION St e
— 1" = s0’° CURVE DATA @ Indicates Concrete Column
W Casing with Footing Overlay
? - 2;82287§+5 * Indicates Concrete Column
L = 1208.35% Casing with Footing Overlay

&

Indicates Removal of Dolphin
Piles & fender

Piling

Indicates addition of

Abutment Keys
§ column
— +
Elev = 34.92% . 3470+ .
Existing Norfhwestern // 17-0"z| 1°-0" 1-0"t
Pacific RailRoad /// 4'-0"+ 47-0" L1z=omt [ qpmone 4/-0"t
PLAN ‘ ! L?
v . onl |
’ !,
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 Oore epproximote constraints were driving the original design
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¢ CIDH Pile= 7
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{2 Rods, Typ.)
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of Abut:
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Sawcut pavement along layout \\‘
lines of anchor head (typ. )-7

Pipe Key
¢ 2-1Y%"s
HS Rods

% CIDH Piles—— x

HS Rod End Diaphragm
Anchorage (2 Rods)

Abutment 1 shown,
Abutment 4 similar

ABUTMENT PLAN

Vo = 1°-0"

¢ Pipe 8XX Strong
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Anchor head Edge of deck
R e A i

,,,,,,,,,, -~
,,,,,,,, >
S \_/
e
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Soffit-

Remove existing reinforcement
flush with concrete and coat
ends with zinc rich primer -—.
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REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

The State of Californla or its officers or agents
shallnot be responsible for the accuracy or
completeness of electronic coples of this plan sheet.

N
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'a''# Expansion Anchcrage
Device - total 4
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For cover plate details,

see "Soffit Access Door
Assembly" detail.

HS Rod End Diaphragm
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""""""""""" — 'a"® countersunk bolt
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SOFFIT ACCESS DOOR ASSEMBLY
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Note the following two pages indicate an
Anchor Pile/Head Restrainer system
applied to a diaphragm abutment. This
type of retrofit requires access to the
interior of the superstructure, thus the
need for the “SOFFIT ACCESS DOOR
ASSEMBLY” details. See “BDD
SECTION 18 GUIDELINES FOR
SEISMIC RETROFITS, 18.4.0
ABUTMENTS”
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Note that this example refers directly to the

O N T il il P
N .~ € Brg Abut 6 08| SBd 18
2 .
Edge of deck . \\ REGISTERED CIVIL ENGINEER DATE
. o0~ N
' = N \\
750 mm CIDH A N\ PLANS APPROVAL DATE
Pile tot 18 . \ frhe State of California or its offi '+
\ \ Edge of Slab hall not be responsible for fhe coareoy or
| Y N \ = R=192.98 m completeness of electronic copies of this plan sheet.
Edge of Slab
R E 192,98 m . \ | — Face of Backwall 750 mm CIDH To getfo the Calfrans web sife, go to: Hip:/ /wwwdal cogov
g N | i} Pile tot 18
1
I
T T |
| #32 @ 300 both ways,
! top & bottom (#32 bars
“ placed in the directions
Edge of Slab | L. radial, measured along
parallel to € Brg. | #32 @ 300 both ways, A, EoRguggulz ?g)d parallel
| __ top & bottom (#32 bars )
! placed in the directions
Construction Joint - parallel to € Abut brg.
B and parallel to CRoute 18)
_.— Construction Joint
g 8|
S
> T \ L ng N
E 82 ° ¢
T S 41°18"15" W S 03
§ ¢ L & Route 18 'S )
@ i -
3 E o £ R = 182.847 m ;E meagsured radially
[ IR i
5 Nl
[ 'E /g
g *

BC

Sta 1534+73.529

S

— ¢,
M
A i

Edge of Slab
parallel to & Brg.

“FOUNDATION PLAN” example shown
as Figure 18-4.1. Using standard practice,
the Anchor Slab has been located by
station indicating its relationship to the
existing structure. The example below has
all the data necessary to layout the Anchor
Slabs and produce accurate quantities.

Face of
Backwal(
' -
LT 2
) Edge of deck — &/ g 5
Edge of Slab " v A . Edge of Slab % <
Note: R=171.29 m ! o
For “SECTION A-A", see h
PLAN-SEISMIC ANCHOR SLAB AT ABUT 1 TS O o srast g
: : PLAN-SEISMIC ANCHOR SLAB AT ABUT 6 -
1:80 1:80 "
EARTHQUAKE RETROFIT PROJECT -
DESIGN 8y B CHECKED . STATE OF BRIDGE NO. o
s lray e stensen N O evone esian " '“®* 540301 | MOJAVE RIVER BRIDGE & OVERHEAD |
DETAILS D.Wooten A.Christensen C A L I F o R N I A KILOMETER POST )
etric aumrities |* 5 Roves SR chantz DEPARTMENT OF TRANSPORTATION pEsiGN BRANCH 10 153.5 SEISMIC ANCHOR SLAB DETAILS NO.1 E
RL WWH AN RIS By e o
[ ‘ ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SHOWN FORCREBUCE hans ML INETERS J, ‘m B A e‘a‘ :‘Im ECX 233301 BATIEATRDNNGR B o i == 1T [ 1 T [ 1 1 i 5 i EN &
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€ 750 mm CIDH -.__
Pile R\

€ 750 mm CIDH

o

#19 hoops Notes:

1. All hoops are "Ultimate" butt spliced
continuous.

2. No splices are allowed in main
CIDH pile reinforcement.

#32 fot 10

SECTION C-C

5l0

KILOMETER POST
TOTAL PROJECT
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SHEET]
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08 | sSBd 18

PLANS APPROVAL DATE

[The State of California or its officers or agents
shal | not be responsible for the accuracy or
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2 ' ¢ s £ i ' i i !
© ! g ! , R i
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DETAIL B SECTION A-A C
—_— [ . =
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This example shows a relatively simple
retrofit of adding shear blocks to a

POST MILES | SHEET | TOTAL
DIST.| COUNTY ROUTE | 1ol prouceT | No. |SHRETS

,,/—f¢_ Shear Block 01 HUM 255 -
e precast I-Girder abutment.
©o12" min
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deep hole into exist o rows
12" min

Total 9 (Typ)
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The State of California or its officers or agents
shall net be responsible for the accuracy or

completeness of electronic copies of this plan sheet.
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[ | £ e
Coo ! 45 = N
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| ! < .
| .
|
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Block {Typ) \\\deep hole into exist {Typ)
: o~
¢_ Shear Block !
i : N
! TTTITTTTTTTTUTRY i
*553\ | 12.gin R \
__ I “ P AR g
P A . 12" min [ AR =
2la ) ! Iy . ' ks
=2 |\ —HA— LA .

\ns Drill & Bond in 9" SE(:T/I-z]:=o1r\{0A_A

deep hole into exist (Typ) n:
L
1" =1'-0" THE.CONTRACTOR SHALL VERIFY ALL ‘3
E L E V AT I ON CONTROLLING FIELD DIMENSIONS I
BEFORE ORDERING OR FABRICATION 2
W gt ANY MATERIAL. "
%'=1"-0 =
3
EARTHQUAKE RETROFIT PROJECT NO.601A |
86b/01-296701 /04-0230/  .dgn DESIGN HP’O,', Hipley ':G"Z”r’.‘;; Tolen STATE OF ENGINEERING SERVICE CENTER % EURE KA CH ANNEL BR I DGE 2
srais | haiph noada__z-ss et i CALIFORNIA |[OFFICE OF EARTHQUAKE \
pley POST MILE "
vt 15| gt Hipley 8-00] Borey Tolen a-00 |DEPARTMENT OF TRANSPORTATION ENGINEERING S 0.2 ABUTMENT E-16 DETAILS 1 _ o
STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 1/21/98) ORIGINAL SCALE IN INCHES ! [ ! I ! I CuU 01221 DISREGARD PRINTS BEARING I 5 Wowee | o c
FOR REDUCED PLANS o 1 2 3 EA 296701 EARLIER REVISION DATES —— o |"" I | | I 4 | 59 |a
Lt~ cd_oou-_e16.dgn
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POST MLES T SHEET | TOTAL
. DIST.| COUNTY [ ROUTE TOTAL PROJECT ol e
N 1
o [ LEGEND 05

{
| .
! Place Abutment Lumber P! ) o

€ Lumber(Typ) ,‘ Blocking flush with ! —r—ee e — Indicates Existing Structure
i :
i

I
[ Abutment Lumber ] parapet wall

p | Blocking Total 4 P
Vo P TR e 4'-0
s . ! . zl_oli 21-Q°

Indicates New Consfruction REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

The State of Callfornia or Its officers or ugem's
shallnot be responsible for the accurac
completeness of electronlc copies of this p\qn sheet.

AdJust concrete bearing K4 B Lo *s € concrete
surface to make bracket K i : . BolsTer
perpendicular fto girder . \ ols

See 'Detail B’
Abutment Bracket

See 'Abutment Details

Stope 14l No. I' sheet

Install Abutment
Restrainer Unit
Total 4 (Typ)

- W33x125 S w3332

(Typ)

Note:

\‘\@ Girder
ﬁgu?ﬂenl IE;shpw.?.
DETAIL B utmen similar.

NG

I‘/4 clr_between abutment
umber blocking &

girder (slope ‘?o mg‘:sﬁl

angle of girders varies)

,—‘ Elev = 565.5¢%
m .
|
/_I
";'

Abutment Lumber
Blocking Total 4
(Typ)

6" clr (Typ)

€ Abut Brg\
|

Abutment Lumber —
Blocking

_Approx 06 :1 2" # Mechanical Anchor
SRR . w/3" dia washer
| R To“rul‘4 per Lumber
- Elev = 558.5¢ / Variesyl Blocking
: ; =i
?_ - . 1
T +& Mech_Anchor: \
| -7 '
- ] ‘ . i H ‘
! T . : . '
/ ! ) ( s | ! ' :
i ! i | LT :
. 8 | ; 26 equalspaces @ I'-0" max = 26'-0" Rt ! . | 8 .
| | T : Dowel Spqomg T , | ' ! ;
! I \ ~ j ' i
J Lo - oo
i ) | T ! ' .
| N oo Existing
,‘ 4‘, - l ; ! i Bearing !
; _ | | ! ! : ;
/ e : | : Remove portion
: T 1 v ! i !_____'_____ N?TFE Soction A-dt Abut o of lumber to clear Note:
[ L ; | : ™ | 1 - For “section see utmen abutment pedestal Mechanical Anchor shallbe tightened
R I ! S i : Layout' sheet. subJect to the approval to 90 ft=lbs torque and secured with
’.' \ I ! ! of the Engineer thread locking system.
1 1 H
. . | |
s - RS DETAIL C
. | "= -0
| | NOTE:
: : A THE CONTRACTOR SHALL VERIFY ALL 1
U ELEVATION CONTROLLING FIELD DIMENSIONS o
o — BEFORE ORDERING OR FABRICATION i
%= 100 ANY MATERIAL. EARTHQUAKE RETROFIT PROJECT NO.775[:
_ cHeckeD f STATE OF ENGINEERING SERVICE CENTER BRIDGE NO. -2
oesian qu Hipley 9-96] Mark Yashinsky 9-96 OFFICE OF EARTHQUAKE l#4-00%5 CASTRO CANYON BRIDGE = =
DeTArs Rclph Nakaoka  9-96] Mark Yashinsky 9-9§ CALIFORNIA POST MILE
QU TITES | %hos Wipley o o0l ot voshinsky a-a] EPARTMENT OF TRANSPORTATION ENGINEERING S [ 45.1- ABUTMENT 6 LAYOUT
SLMArk fashjnsk
DS OSD 239 (CADD 10/95) ORIGINAL SCALE N INGHES N L CU 06233 DISREGARD PRINTS BEARING Y S T A NN Jocer oo
FOR REDUCED PLANS o \ 2 3 EA 430201 EARLIER REVISION DATES eeegme | 3_pf 104 ‘,,;bl | | I | | I 3 | 15
USERNAND => & DG
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Exist_Bridge
No. 33-305

|
&;\ Exist Bridge
No. 33-305

DIST.| COUNTY ROUTE POST

04

MILE: SHEET | TOTAL
TOTAL PROJECT NO. |SHEETS

This example illustrates a very extreme
retrofit strategy. The addition of a “bent

REGISTERED ENGINEER - CIVIL

like” structure, with CIDH piles for
support.

"NE" Line
PLANS APPROVAL DATE
The State of Californla or Its officers or agents
shallnot be responsible for the accuracy or
(]; New Column,_\ ¢_ New Column-—- § completeness of slectronic copies of this plan sheet.
p “‘\\\ RN
"8, Line |
6'20 ’rlonul cored holes | 1 e 1 _alfug
in dgc$ for ||gh‘r¥e|gh‘r ‘ i 15°-0 182t —"NE" Line
concrete placemen P . -
J | L'EQ;"SASP; Consrete Elev 88.4% {a § Exist Bent NE 90} e
: |
L
! : - 77’\ A -
¢ New Shaft ; ( N
_ - : [ :
b = P T T T ‘
= - .
° N T |
© 6 ‘ -
© :
= P ‘ ——1-Steel Pin Pipe
8 |T¢< : i Connectjon gee
< g | Detail "H’ —
. O ~e : . T
~{ Exist Bent i | i el 3
2| 2 . I M=
a | \ . o ©
51 . [ 2l +
= ‘ ; ——— ] 6 o2
. ‘ o0
! | g|~2
— Edge of deck | : o
. I =Y
B I B i Elev 64.3% 3
Edge of deck —™ i :
‘ ! ! . Exist MBGR
Notes: B 1 ﬂ_@’/-
The contractor shall allow 24 hours > ‘ W\ | L
after completion of the first pile before @ . B W:
drilling the second pile. g | . 7
3
i For Detail ‘N, see "Bent NE 90 Details = :
£ Exist Column ——._. - PART PLAN No. 3° Sheet. O ‘ )
— — For Gene;rol Details not shown, see # Elev 60.0 |
' =17-0 ‘Not on "Besign ARS Curve’and = ; -
Generc\ Notes" sheet. 2 | |
@ 3 .
4] Indicates bundled bars © = ‘ .
g5 Q\/ Q\_/ :
#14 tot. 44 2 2|F< | _Elev 53.0%
—-— #14 tot. 44 = ) - - - . N o e 1. =8V 9.V~
(22 pbundles) (22 bund es) SNSEE rA C/ ,<-\<<>
= = .
S gy 8 ! !
< s o B . N I ‘_Elev 49.5%
5 =
2 g
£ &
— >
#8 hoop —— #8 hoop < g
AT e
= NOTE:
THE CONTRACTOR SHALL VERIFY ALL
6'-0" 6'-6" = CONTROLLING FIELD DIMENSIONS
| =2 BEFORE ORDERING OR FABRICATING
SECTION B-B SECTION C-C - ELEVATION A-A ANY MATERIAL.
7.0 = ['-0"
Vy'=1'-0" V=1 -0" Z EARTHQUAKE RETROFIT PROJECT NO. 569
DESIGN Lt _qg | 5l STATE OF BRIDGE_NO,
EI"Mary L. Warrick 2-96 c»EiZZOUSh Tavatll DIVISION OF STRUCTURES 33-3040 ROUTE 24/580/980 lNTERCHANGE
DETALS Jeff Thorne 2-96 | Daryoush Tavatli C A L I F o R N I A STRUCTURE DESIGN 3 POST MILE
uantimes | *vary L. Harrick D omenschankel DEPARTMENT OF TRANSPORTATION 1.98 BENT NE 90 DETAILS NO. |
DS OSD 2139 (CADD 7/95) ORIGINAL SCALE IN INCHES ! [ ! I ' I CU 04 DISREGARD PRINTS BEARING L Jower | o
FOR REDLUCED PLANS o \ 2 3 EA 133161 EARLIER REVISION DATES | I 242| 516
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- POST MILES SHEET | TOTAL
14" Elastomer. #6 x 6'-0" dowel, tot 4, OIST.[ COUNTY | ROUTE TOTAL PROJECT | NO. |SHEETS
G Bond to exist #5 tot 20/bay @ 12, pressure grout in
concrete 1%"4 drilled hole 04
; through exist girder “61’-9"hd | WE' Line
X" dowe
tot 4812 in
ﬁef 8 i =] "' 5" deep hole in REGISTERED ENGINEER - CIVIL
0 exist girder
#6x6' 0" || R e A N .
tot & 2] — 1 I} T T e !‘SQ Exist Bent | ¢ New Shaft
] y i . Tt T [ I
\ . Ty e | | PLANS APPROVAL DATE
7 \ D \ . 10°-0" |
| . | The State of Californla or Its officers or agents
—3 - ' shallnot be responsible for the accuracy or
a7 S E | | | completeness of selectronic copies of this plan sheet.|
2 5 B | |
d
“6\’20 tot 841 o I [
\\ _ B ! L -] #G] tot 6 per bay, each side
] B | #14
\ [
.
#5 x 5’-6"—-§ o ————#9 () <
e e
L1 0) |
——— .
-
— w1q I—— | w14 | tot 2

N w14 tot 16

{8 bundles)

Q\_/
<9

Welded haops

:
#9(__) tot 7 — 7 -

mech splice or butt .

Welded hoops weld continuous -

1 iy

#8 [N #§ Q6 ? //
I e Stirrup =
7-0" 8'-6 Specing 0 A hL T dn e
#9 tot 8 {
PART ELEVATION #14 ——J tot 18 N N
3 = -0 (9 bundles) —————
. ¢ Exist Column . .
‘ 8'-0" f/— 19'-0"
f . of
| oo

#5 x 5'-6" tot 7

5 New Column
place as shown | | \_SQ g . °
| ¢ New Column |
= ‘ s |

- v Je 11y - #8 R |
: e \ N e § <
sl | = 1

y. M 1 SECTION E-E - -

Fow]

b L pr = 17-0" .
J i . ¢ New Ca "
————— - O TR T e TETTTELY,

T I
Lewtrewt|
e e

-
itd

Column reinf — 4 [ 4 1~ Note:
o = = ~ [~ 14 ® —se= Indicates bundled bars
» 1 fod : . , " s
) ,\,A\Iz pfe aal P \ﬂﬁ%—i , 1 For 'Section G-G’, see "Bent NE 90  Note: SECTION F-F
LS ! l ) H et | Details No. 3" sheet,
Y 11 1 i1 i1 [ ' = 17"

For details not shown,

L . tj k#u L 4#8 m L#g H:i see ‘Section E - E Nores

THE CONTRACTOR SHALL VERIFY ALL
CONTROLLING FIELD DIMENSIONS
BEFORE ORDERING OR FABRICATING

SECT'ON D - D ANY MATERIAL.
=10 EARTHQUAKE RETROFIT PROJECT NO. 569
v CHECKED BRIDGE_NO.
DESIGN EwMary L. Warrick 2-96 c»EiZZOUSh Tavatli STATE OF DIVISION OF STRUCTURES 33-3040 ROUTE 24/580/980 |NTERCHANGE
DETALS Jeff Thorne 2-96 | Daryoush Tavatli C A L I F 0 R N I A STRUCTURE DESIGN 3 POST_MILE
OANTTES | yary L Harrick D enschenkel _|DEPARTMENT OF TRANSPORTATION 1.98 BENT NE 90 DETAILS NO. 2
DS OSD 2033 (CADD 7/85) ORIGINAL SCALE IN INCHES ! [ ' I ' I CU 04 DISREGARD PRINTS BEARING | Joser oo
FOR REDUCED PLANS o \ 2 3 EA 133161 EARLIER REVISION DATES —— o | | I 243' 516
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Fill 6xxs Pipe

with concrete

B hole in exist
bottom slab

. -
’/Hﬂ I.ﬁ
it |
-
© :: :: 9"'% cored
. A

Apply commerccial
grade grease
between pipes

o

S

o

0

T— X

X

©

ol =

of 7

ol
w
X
X
o«
™
\I
W

See Detall

See ‘Shear
Stud’ detail

IHI

Full penetration
weld

15 e

SHEAR STUD

No Scale

le—¢ Pipes

[~ 6XXs Pipe

=

2" Plate—{4

=
— /2" Plate

le«— 8xxs Pipe
=
S Typ

DETAIL

IJI

No Scale

U=l

b ]
»
%

T————#14 tot 2

| _—#14 7

#9

[T #5

SECTION G-G

ot = 170"

POST MILES | SHEET | TOTAL
OIST.[ COUNTY | ROUTE TOTAL PROJECT | NO. |SHEETS
04

REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

The State of Californla or Its officers or agents
shallnot be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

NOTE:
THE CONTRACTOR SHALL VERIFY ALL
CONTROLLING FIELD DIMENSIONS
BEFORE ORDERING OR FABRICATING
ANY MATERIAL.

EARTHQUAKE RETROFIT PROJECT NO. 569

s |"ory verriok 296 ] “Biousn rovors CALIFORNIA [omson or sraverunes ETy ROUTE 24/580/980 INTERCHANGE
DETALS Jeff Thorne 2-96 ] Daryoush Tavatli POST_MILE
T o emmenerrs_|PEPARTHENT oF TRAnsporTaTion| S TRUCTURE DESIGN o BENT NE 90 DETAILS NO. 3

T T e T o

DS 0SD 2139 (CADD 7/85)

ORIGINAL SCALE IN INCHES
FOR REDUCED PLANS

2 3

CU 04
EA 133161

DISREGARD PRINTS BEARING
EARLIER REVISION DATES

—|
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laltrans:
Bridge POST MILES
Clﬁ_ ] ¢ Exterior Column oisT. [ counTy ROUTE TOORT MLES ¢
P ' | 10
Existing | I
Concrete Barrier !
o Type 50E ! '
i ' REGISTERED ENGINEER - CIVIL
" | " Steel Casing
I 1 ¢ Column{Typ)
J_] Ci | P Profile Grade )
CFEo=usialo 3 8y + Ramp H [ 77
~ --__\ r‘"_’:“‘“*“f'—' ~~~~~~~ -~= ! PLANS APPROVAL DATE
! [ e N F""'*-‘\_“Tf;,‘i’_’ 777777 . : The State of California or I+s officers or agents
L ) o r—- | ﬁ r——--—..__ _"j _________ shallnot be responsible for the accurac
L_:’: L \\\\\\ ' J L ) L- T H ! 8"+ g ﬁ r‘" ----- completeness of electronic coples of this plan sheet.
""""" T T N A o S .
] T LTLTET S ) varies
: i == .‘—~»-'5~1’::_)__k— _______ LEGEND:
L] e Limit of removal & reconstruction
Elev AZ |} (- m of Concrete Barrier Type 50E.
. [ ELEVATION Existing ftransverse bars to remain
I ! | (I or leave sufficient lap splice length
. ;o ¢ Brid when removing the barrier.
(I (I idge
. | )
o A E i | ¢t Exterior Column
H ]
i i Dimension D [ Dimension E I i 5"
A {Along ¢ Bent) ) (Along ¢ Bent) o' Class F Steel Column | I
i ! 1 i | i Casing For details, sece i !
L I "Steel Column Casings" sheet H ! .-
| | | | L ! N i
Elev F i ] 30t i r-g b |
o : ] Tvp | T Typ -
| | | I l
Approx 0G i i i i I y
/}{i\// S d 1 ‘ H Existing Concrete -
o L T T s Barrier Type 50FE— PLAN
i i
£l C: ! ! A NOTE: Details are symmetrical gbout § Bridge.
ev L o i |
i P LIMITS OF PAYMENT FOR CONCRETE BARRIER
‘ ! REMOVAL & RECONSTRUCTION @ BENT 8 (i)
No Scale \\/
(Bents 5, 6, 8, 10, 11 & 12)
= 10" —
Bent No. Station Elev A Elev B Elev C|Dimension D|Dimension E| Elev F
¢t Column _—'2" Class F Column
T (Typ) " Steel Casing 5 383+93.21% | 22.15+ | 19.47% -3.5%| 168-1@"% | 16'-1@" % 1.4 *
|
e toe—-- - NG TUTTT jmeeme 3 384+62.54 1| 26.26+ | 23.56% -4.2%| 16'-127% | 167102 F 3.2
|~ \
i . |
L 1 i 7 385+31.87% | 28.69% | 25.99% +1.2%| 168°-12" % 16'-1@" 7.6 *
— "'+ . "
8 385+85.34% | 29.40% | 26.71% p.g | 1618 | 17" £ 3.1 %
—n V- , " 1@t
T AR 9 386+54.68% | 28,90t | 26.5% | -3.2%| 160187t | 1601@"E | L 4
/— 19 387+24.01%| 26.65% | 23.95% -1.5%) 16°-12 % | 16°-19" % 3.3 *
Exist Pile <
(Typ) (Bents 5, 6, 8, 10, 11 & 12) 11 387+93.34% | 22.90+ | 2@.28t -2.5% 16'-1@" ¥ | 16'-19" ¥ | 3.9 % <
NOTE: E OOT IN G, PLAN 12 388+62.68%| 18.84% | 16.15% | -@.5%| 16-1@" * | 16-1@" | 3.3 % B
THE CONTRACTOR SHALL VERIFY ALL Va' = 17-0 .
CONTROLLING FIELD DIMENSIONS .
BEFORE ORDERING OR FABRICATING té
ANY MATERIAL. SEISMIC RETROFIT PROJECT NO. 731 [=
ey, _— STATE OF BRIDGE_NO. s
DesiaN BVYOI’\Q Pil Kim DIVISION OF STRUCTURES 23-109 WALNUT STREET OVERCROSSING EE
DETALS Roberta Lim CALIFORNIA STRUCTURE DESIGN 8 POST MILE
auantires | ®yong pil kim DEPARTMENT OF TRANSPORTATION R7.2
DS OSD 2033 (CADD 9/85) ORIGINAL SCALE IN INCHES | ‘ ! I CU 10203 DISREGARD PRINTS BEARING
Of N \ 2 3 EA 438421 EARLIER REVISION DATES

USERNAYD => drad ey

Saben-detZ.den

Here we have much simpler retrofit, the
application of steel jackets to round
columns. Note there is an existing TYPE
50 barrier that must be modified. Again,
Concrete Removal Details are shown. The
chart provides necessary elevations that
allow lengths of specific jackets to be
calculated for quantities and fabrication.

Bridge Seismic Retrofit - Examples Figure 18-7.1
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pisT] county | moute | GILOE T EoT I’ et The next two pages support a pier
08 | sBd 18 ;
oo I “7—<Each Plate [\ retrOfIt
16 - : - . . . ,
; mn i | RLedmn AESTSTERES CIVIC BTN TR This retrofit uses a steel ‘braced frame’ as
; — PL 19 mn ) i S opposed to a concrete in-fill wall to tie
, - . mm .
| 25 mm @ Through Bolts E=T each face (ot 2) o the columns together. See Figure 18-1.2
. i > 7 tot 16 i [The State of California or its officers or agents
H hal | not be ible for the
! 4 H zumplezgness ::S?\) zz;rc:TcOZupiesuzﬁu;:?\é ;I\'qn sheet. (B DA 14'5 . 3)
: -
(= Fom -1 T - - P————— :
= Q*. & ) & - c% I To get fo the Caltrans web sife, go to: Hip/ /www.dol cogov
‘ : ; - HSS 406 x 406 !
1e b6 b /X159 i
! [ — *T;:J,':g;ig;,g; '''''' 27 o | |
-, =0 C
P be bbb : :
[ 7 ! !
| T | | |
S S : :
| 64 3@102 64 ! !
i ~ i N
} £ L = ks 406 x 406 x 15.9 IR
i U Stitfener PL 16 mm _/l/ ' oo i
L I AN See "Detail A-A" on | i .
I "MISCELLANEQUS DETAILS ! ! l
: i ~ PL &4 mn NO.1" sheet i i S s o S
5 S e - = ~l
i I I I [ B |
N : : ERN : ¢ HSS 406 x 406 | == Lo Tibmet Cl :
== \‘r"—l" e S, T T L. X 15.9 el . See DETA~IL. _ZJ
:A
DETAIL 2
1110
, Each Plat
M6 mm |/ : geh Fare g - HSS 406 X — |
© ! 406 x 15.9
: ] { HSS 406 x 406
. Each Plate : I X159
- 16 mm |
HSS 406 x 406 x 15.9 - : !
/ o i ! !
77777777 | i ¥ (& =T
. |
Z o
! ! - Top of exist. wall |
. £.83058mzt |
. : ‘ i
/ ! \ ! "
Each 3 | | | o
PleE: 16 mm / - . g L E
~_ PL 19 mm | i =
P each face (tot 2) I | ! =
b ! -
25 mm @ Through Bolts : .| :
tot 16 N Lot SN T L—..L..
‘ 5971 + | &
L 11942 + fa
ELEVATION PIER 2
¢ HSS 406 x 406 —. - B HSS 406 x 406 1:80 3
x 15.9 T , x 15.9 Note: -
> For "SECTION B-B" and o
/ DETAIL 5 'DETAIL 6" see "PIER 2 =
—_— DETAILS NO.2" sheet. =
1:10 EARTHQUAKE RETROFIT PROJECT
pEston - i - i STATE OF DIVISION OF ENGINEERING SERVICES [t B
BY J.5.Viray ww@A.ChmsTensen STRUCTURE DESIGN 54-0307 MOJAVE RIVER BRIDGE & OVERHEAD g
DETAILS D.Wooten A.Christensen C ALIF 0 RNIA KILONETER FOST h
etric amtiTiss | 5 Roves R e mante oepaRTMENT OF TRansporTaTIon|  DESIGN BRANCH 10 153.5 PIER 2 DETAILS NO.1 .
\NLRLN lLRY WWH iany T TLETTIOT DR ILS | I .
‘ ‘ ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SHOWN O SEALE ‘“L“"TE"SJ, \Mc 30 40 50 s 10 80 ,L “|w Eg 233301 RARNSEATRVTANGR BRI | | " 36| | | | | | | | I 7 | 2 I
ILE —> S40307 'pldt GT.agn STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV.03-17-04)
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PL19 mm, See "Detail 2"

e

25 mm ¢ Rock Anchor Bolt
/ (Galvanized) tot 12

. PL 64 mm

——- These 4 anchors to

DIST| COUNTY

ROUTE KILOMETER POST FHEET TOTAL

TOTAL PROJECT No |SHEETS

08 | sSBd 18

PLANS APPROVAL DATE

"Pi i N - e st California or its offi i
i ~_on "Pier 2 Details No.1 8, -~ be installed horizontally ol not be responalle for fhe ccauracy or
: i sheet i completeness of electronic copies of fhis plan sheet.
0
[ 3 ¢ HSS 406 x 406
- ! @ P .
Exist. Pler Column — U Hss 406 x 406 al L X159 To gt o e Calrts web st g s i vt g These assembly details support the layout
______ s x 159 S S| 1. ... .
| g ; K shown previously as BBD 18-7.2.
. Law m* . , - - -
| = g i i Adequate dimensions and member sizes
: ’ I ; | o o] o o I
) Lest : : :
! N =17 N see "Rook Anchor Bolt Detail” i i ! shown ensure accurate QUANTITIES.
! : on "Miscellaneous Details No.1" i | i
i ! sheet : i :
. i | : |
: ! : ! : o
: i [ [ [ oy
! i i ! i i
: ! | ! !
| : : ! - R :
: | ! | ! R
| ; ' : : -
: | | ! | ¢ HSS 406 x | Exist. Pier Column
! : I ! I x 15.9 7
i ! : I : - i
: | ! i ! el
! i i [ i o |
: ! ! ! 9 !
! : i ! i 3 25 mm @ Through Bolts I
i : : | : tot 16 - :
: I I I I __ PL 19 mm each
i : I I | face (tot 2)
: | ! : .
! i i ! | -
i . i | ) @
e i ! i ! E
i i i [ | — Work Point
2 | e ! i ,
| : : :
; L 1 ' } !
I . ]—F ] © i o Q| i
! . “. U Hss 406 x 408 w0 e 9 _\:. b
: X 15.9 = : i :
. . = [ A A =
4 © . | . o )
| < . ) . >
. . ! L=} o | 0| 0 | f
! -~ € HSS 406 x 406 w0l ilo | of | .
! Eh X159 - | _:,E,_ | E—— L HSS 406 x 406 x 15.9 :
. 2 T 4 : =
| B : A =
: 9 ry° i AN ¢ HSS 406 x 406 iSfm{nG @ Through Bolts —- - [ -
| \ MJ—'—' o o o o x 15.9 © \“i\ =
. w r N T . f . : ~
I : - EL 1'?Dmm'l ., 2 . | : 25 mm # Rock Anchor Bolt /L
: |_ ee "Detail 6 50 !— Ty g a0 —l 50 {Galvanized) tot 24 g o
Lo DN RN PLedmm g
ozt ||V ezt <
! Note: S
C | . " “ N
A For lecations of “SECTION B-B "
and "DETAIL 6", see "PIER 2 DETAIL 6 o
ELEVATION A-A SECTION B-B DETAILS NO.17 sheet 1:10 g
1:25 1:25 W
EARTHQUAKE RETROFIT PROJECT
bESTON = i CHECKED i STATE OF DIVISION OF ENGINEERING SERVICES [—oto 5
s lray e stensen STRUCTURE DESICN ss0307 | MOJAVE RIVER BRIDGE & OVERHEAD |
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O R I gl el
Notes: 01 HUM 255 0.1/3.1 | 73 140

1. Location of drilled dowel

305* 12202 |

3

655%

|
&

¢t

Concrete Barrier
Type 9 (Typ

]
P/s Concrefe-’///’!!

1-Girder

See DETAIL C
See Note 5

(Typ

#16 =, /@ 6
3 each end
w/135°
Orill
deep h
(Typ)

Seismic hook

& Bond
o

2235
(Typ)

#1695 'S@ 305 both ways
10 both ways

nd in 230 mm
le intfo exist

#25—— @ 610 vert

IS
@?_

]

B

25.4 mm dia H.S. Red

2 rows vertical
at 305 mm max
W/25x205%x205
backing plate &
nuts {(Typ)

See DETAIL A
See Note 2

g ciss pile’\

3660/

2 rows vertical
w/25%x205%x205 backing plate
& nuts

: Service Butt Splice (Typ)
T #16 Q 1 ?

! #25 2235 @ 305 vert

the
| 1220 305+ Final hole
2. For "DETAIL A"

at 610 mm max

(Typ)

5
(Typ

(Typ)
25 mm premolded expansion
joint filler all
around

¢ ciss pile

e

T

4. For Eureka Channel

in the plans are approximate.
the contractor shall

details,

Column details shown are for all

locate all
location of the holes to clear all
locations are subject to the approval

& Bond
into exist

see

1 .
3 vertical

(Typ

#19 Total 2 at each
corner 6 locations
¢ Pier
Service TS T— X
Butt Splice
(Typ}
#16 e 150 —|
(Typ)

"COLUMN DETAIL 2"

each end
w/135° Seismic hook. Drill
in 230 m? deep hole

and high strength rod holes shown
Prior to coring holes
reinforcing steel
reinforcing bars.

of the Engineer.

and

sheet.

piers except Piers E-7 & E-8 sheet

Bridge Piers E-7and E-8 reinforcement are L
similar except the existing column sizes are 1525x3660 plus or

minus. See "COLUMN DETAIL 2" sheet.
! 5. For "DETAIL C" details, see "COLUMN DETAIL 3" sheet.
;
JUERTYRN
.“)‘*
T D
H.S. Rod
#16 57> @ 610 both ways
3 each end
#19 @ 305 vertical bars w/135° Seismic hook
,f”// 2 rows (Typ) Drill & Bond in 230 mm
deep hole into exist (Typ)
#16 T 1 Total 2 each
corner at 6 locations
25.4 mm dia H.S. Rod #16 =7 @ 215 horiz & 610

in concrete

This plus the following 2 examples show
a very complex column retrofit. Read

etric

\ 4

adjust

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

The State of California or its officers or agents\,
[shat! not be responsible for the accuracy or \
completeness of electronic capies of this pian sheet> . o

‘Note 1’. Extra care should be taken in
preparation of as-built base drawings like
these. The location of existing
reinforcement is difficult to ascertain, but

accurate base drawings provide the best

Core 28.6 mm dia hole for
25.4 mm dia H.S.
vertical at 305 mm max
for lower 3660

fgeﬂ GT/61$ mm max
above w/nu

and. 5x205x205 & Column
backing plate
See Note

Rod 2 rows

#16 === @ 150 vert

Indicates Existing Structure

Indicates New Construction

2235

(Typ)

#1655 '8 @ 305 max
poth ways (Typ)

Place 90° hook inside

#19 @ 305 vertical
bars 2 rows {(Typ)

1830

opportunity for success.

|
i
3 |
! i ;
\ ! #16 C_ @ 150 — i 9
i -z T ! (Typ) i 610 s
: ; : | 3355 .
' T "
oL S 915 1195 : 1195 915 o
N co] 4220 &
I ol ! "
o T 2235 =
| : ! #25 7@ €10 Nert SECTION B-B
i | | | | | 1t 20
Pl T 5
.. _. ] ¥
\ i i | \ i { r 8
| : : I )
! i i i i i i : !
\ e el R ! &
Q—" - cl-—f N E" CONTRACTOR SHALL VERIFY ALL -
ALL DIMENSIONS ARE IN
ELEVAT I ON ) CONTROLLING FIELD DIMENSIONS MILLIMETERS UNLESS OTHERWISE SHOWN ’%
—_— BEFORE ORDERING OR FABRICATING s
1o ANY MATERIAL. EARTHQUAKE RETROFIT PROJECT NO.6O1A |
DESIGN L adel Alaneddine cnzcx{zszrry Tolen STATE OF ENGINEERING SERVICE CENTER ﬂ;‘:iiz';’(-) EUREKA CHANNEL BR I DGE g
T = CALIFORNIA |OFFICE OF EARTHQUAKE| 4230 3
O TITIES | Toct iibley e oararr  |DEPARTMENT OF TRANSPORTATION ENGINEERING § | .2 COLUMN DETAIL 1 2
D T A Sl S A S A PP USRI e | T e

|

Lt - cocol Zaoat,dan
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’ ILE —> secalZ

O I R 0l el
o1] Hum | zs5 0.1/3.1 | 74] 140
Notes: etric
1. For "DETAIL A" location see "COLUMN DETAIL 1" sheet. 01-02-01
\ ‘ REGISTERED CIVIL ENGINEER
2. For clarity footing reinforcement not shown.
3. Precast concrete skirt not shown. 11-25-02 o
PLANS APPROVAL DATE
The State of California or its officers or agem‘s\f‘ X
[shat! not be responsible for the accuracy or \“‘/*4%
completeness of efectronic copies of this pian sheet oF
LEGEND
—— = Indicates Existing Structure
Indicates New Construction
¢ column % Column
|
: i € H.S. Rod
! € Hos. I
_A I Rod | .
+ ¥ ) | i | #19 @ 305 all around
: I | |- . i . i inside & outside rows
I 714 25.4 mm dia H.S. Rod | | .
] — \ i !
. E‘ . I ' |
' | —r
: e ~=p=
h 1 1 g
- (=)
TV =
o e -
. g T . 25 mm Premolded Expansion Joint o
: ' . ; /////rFiller all around Piers E-7 & E-8 -+ 2
" " o~
: : ew footing overlay 0
l . | New foot |
: : 3
Existing footing ;
| LT DT i X
1065 1195 ! 1195 1065 -
I I I I 1 =
ISR - ) =
v '\:’_ ) . 4520 o
(E-7 & E-8 ONLY) =
1 : 40 forcement bar details, .
in “"COLUMN DETAIL 1" sheet. =
NOTE : é
THE CONTRACTOR SHALL VERIFY ALL ALL DIMENSIONS ARE IN "
CONTROLLING FIELD DIMENSIONS MILLIMETERS UNLESS OTHERWISE SHOWN =
BEFORE ORDERING OR FABRICATING 3
ANY MATERTAL EARTHQUAKE RETROFIT PROJECT NO.601A |.
oY N CHECKED ENGINEERING SERVICE CENTER | BRIDSE NO, 5
DESTON Fadel Aldmeddine Garry Tolen 04-230 EUREKA CHANNEL BRIDGE ¢
s | aaloh hakoaka T oy CALIFORNIA |OFFICE OF EARTHQUAKEL " )
e T D e /Moodruff DEPARTMENT OF TRANSPORTATION ENGINEERING § 0.32 COLUMN DETAIL 2 B
STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99) ?Eé“é.’;‘ébcéﬁ‘.%fnig MILLIMETERS o‘ E';J g;g%zn Ekﬁ'ﬁéﬁ“&mm EE?E;NG i';’; 5 o DY “V‘“;"l" e 2 l \;Z I 3;4 Z
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G coonrr | vovre | (TR e T T
01 HUM 255 0.1/3.1 | 75 | 140
Notes: tri
1. For "DETAIL C" location see "COLUMN DETAIL 1" sheet. etric
€ Column 2. For clarity not all reinforcement are indentified, see \ ‘ REGISTERED CIVIL ENGINEER
| "ELEVATION" view on "COLUMN DETAIL 1" sheet for
i these details
R - J_ e . 3. 1525 plus or minus is for column size at Eureka E-7 & E-8 only. TMP;::'S::T:JWTL DA:E — "
- - —-- -t =T T T T e e e — L. _ T 'ate 07 alifornia or itfs officers arﬂgsnsl
! N 4. Adjust #16 hooks to sides of plates in those locations. shall ot be respansible for fhe acouracy or
i & H.s. Rod N
| ! T (T .
I 1 (Typ) N F
E i | Slope to match pier ~ \
) I (Note for Eureka only) L .
— #13 Total 3 i | e S
« ‘ i #16 =51 7 @ 610 both Wways T e LEGEND
#1338 [T e 305 | ! ; 3 each end~ L —_—
~. (Typ) ! | et e ————— Indicates Existing Structure
Tl ‘ ! 1 .~ Working Point-"
T~ ! | = (Typ) ™ ..~ Indicates New Construction
.. e | i g -
R | Al |
T .
I I ; ) L #138[ @ 305 € pi
I l I I in v i I { I T Fan out IPler
L 7 o [
y T T ! \#13 355 _—~ Total 3 |
; i | : each corner | Iy |
s P :
| -] ] | I : I
/ If] |—|1 219 @ 305 vertical bars : [
711 1 t e 2 rows (Typ) | : |
. i = il | Y : ! :
; [* 1°1 M7 AN SERVICE BUTT g . i .
" SPLICE (TVP) #13 3 Fo(?w ‘Z?J?. : l : #13 335~ Total 3
ZsC each corner
#16™% 'S @ 305 F #16 ® 150
poth ways (Typ) E (Typ)
Place 90° hook P
inside Backing #16 T 1= @ 610
PL 25X205X205 3both ways ]
(Typ) @I Pier each end
DETAIL C | \\\
1: 25 i
7
T /\, T #16 % '~ @ 305 4
: ! . both ways (Typ)/ 2235
12201 Place 90° hook ¢ | #16 ==—0 150 vert
© 28.6 mm diag 25.4 mm dia H.S. Rod 2 rows inside (Typ) (Typ)
w I cored hole [ vertical at 305 or 610 max 2235 /
w139 |2 305 (Typ) (See (Typ) #25 22 @ 610 vert q
v e Note 3) Typ J |
(Typ) g i
#25 @ 305 or 610 vert B
— (Typ) % /\/ R
¢ #19 @ 305 "
vertical bars o
#13 (Typ)/ l; = 2 rows (Typ) #169%;5? -
SERVICE BUTT P ;
B<(:|Ckir)19 Plate—"_H SPLICE (TYP) -
Typ -
R | § s, o SECTION F-F
oz SERVICE BUTT T
both ways SPLICE (TYP) 1o 2
each end A
(see Note 4) #16<f> @ 150 i
#19 @ 305 " (Typ) B
vertical bars -
2 rows (Typ) ! K
#16 @ 150 =
NOTE 5
THE CONTRACTOR SHALL VERIFY ALL SECTION E-E ALL DIMENSIONS ARE IN -
CONTROLLING FIELD DIMENSIONS —_— MILLIMETERS UNLESS OTHERWISE SHOWN =
BEFORE ORDERING OR FABRICATING : E
ANY MATERTAL. EARTHQUAKE RETROFIT PROJECT NO.601A |.
p— R T STATE OF ENGINEERING SERVICE CENTER I% EUREKA CHANNEL BRIDGE 3
T e CALIFORNIA |[OFFICE OF EARTHQUAKE| O4-23¢
e T o rooarurr  |DEPARTMENT OF TRANSPORTATION ENGINEERING § [ .52 COLUM"i DETAIL 2
STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99) CRICIML SEALE N MILLIMETERS l‘” i ;o 3‘0 i ‘so ! ‘70””“‘[;‘ ”“l””“Lu gk 219252)1 DISREGARD_PRINTS BEARING | - SiC S” L l:‘

‘ SIF =N cccol 2Bzt .dgn
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Gftrans
[I 29154 | 995+ 04| Ala 80 |
¥ :
1
6(?4 _534% | L_ 10-18-04
NS | 2500+ | 6426+ 1372 typ, REGISTERED CIVIL ENGINEER DATE
- |
~ L (A
/77\\ Bundle top & bottom o ° !——q‘,_ Column
o /T ‘ :\ . mat Total 8 bars #22 5l__lztot. 5 Match I PLANS APPROVAL DATE
o Sy top reinf spacing | [The State of California or its officers or agents)
m M | [~ T #22 tot. 2 -~ . Ishal | not be responsible for the accuracy or
= - _ | — - i i completeness of electronic copies of this plan sheet.
2 BRSNS RN -~ I
© . NN ™ ™ | Caltrans now has @ web sitel To get to the web site, go fo: it/ /www.ddt cogov
B ol BEH M~
o - 17 — ] ¥
H| T 3 1
g e } T
5 -] I T " #36 @ 300 tot. 2
r X el 4
a ° t ] 2 8 £36 © 300 tot. 2 #36 5L (2@ 125 tot. 4
o o N | f .
= =] . 113 7 H
IR B N T o 1 & Bent Note “SECTION A-A” provides much
H H H 3 H ’
w B ot o
- 4 22 212 tot. 6 Nateh information on “Drill and Bond Dowel’.
= top reinf spacin H H H
o ‘ 3 T g pacins The option of using standard dowels with
o @ #22 tot. 2 -— | 1 0 I G, S 5 7~ S N o el i — [13 7 H H H
= o ; T g ourdie hooks or “T-Headed” dowels is indicated.
= : < - .
s — Eiez ~Existing 10 mm This helps open up congested areas of
™ \< | steel Jacket . f t
(] - _
R o e 1152 Existing steel jacket reinforcement.
#22 5l Sor— [@ 300[10 @ 150 9 @ 300 10 @ 150 @ 300 shown for reference only
(A Note Note:
: Existing rebar spacing shown
gﬁéaidfg:ugfqp?iy R on "Footing Details BC8 No.2" sheet
PLAN - TOP REINFORCEMENT
1150 PLAN - BOTTOM REINFORCEMENT
. 1:50
Exist steel
. € Column 6960 column casing LEGEND —
f
. 2840 5770 Bundle top & bottom !——(i._ Column . L @ T
T t + Total 8 b T Indicates Existing Structure
T e . mat Total § bars i Note the “FOUNDATION PLAN” shown as
i H Indicates New Construction H H H
L 715, 2515 Roughen fop and _ BDD 18-4.2. These footing details provide
! ! : side surfaces omm —, [ Note 1 Notes:
o L / ' i i i
i | Approx 06 @ i| ! AN ] 1. For existing column casing modifications, see "Column the necessary dlmenSIOns for Wha‘t ISa Very
! | # [\ i Casing Details No. 1" and “No. 2" sheet. H
,,,,,,,,, i BCS.= 3.0t m 19 ] @ 300 pothways Lo ./ #22| or | Drill and bond complex design. Take a moment to read the
| oL | R 2. For CISS pile details, see "CISS Pile Data" sheet. ‘NOTES’ d f d h f . h b
- 1 d 1
2 T o| © _loez clr | LN #1%0!’ Drill and bond 3+ The stirrup shall be hooked around fop bar of mat. , an Ind this OOtlng as been
‘ ol = Ty N . . .
********************************* A1 =1 ] . __p__ _ 0 A Y Note 3 4. The stirrup shall be hooked around top and bottom mats | retrOfltted ona preVlOUS prOJeCt.
° RS T :Y/M Exist footing closest to the concrete surface. Alternate hooks. B
% iiiiiiiiiiiiiiiiiiiii - 0 glgé; o reinf 5. — Indicates T-headed reinforcement.
- ol & .365% = B
17 O L et A H ol J| ™ }_ ™ 6. Remove existing lean concrete as required to drive piles):
N o| §f ™ ~—~ =
9 & o ~ ~ 7. Dowel spacing may be adjusted to avoid existing 38 mm & |
- ¥ < Q ~ x 1600 mm HS threaded rods (with 203 x 203 x 5imm plate |=
- N 1] washers) if encountered. -
B B i - - N . R .
o [ ] 8. For footing and pile details not shown, see
= € Bent Pt : "FOOTING DETAILS BC8 "
ST \n__) — 9. Verify location of existing perimeter 12 BP53
P ; "o - steel H piles numbers 1,2, 4, 14, 15 and 16. -
o P I Existing steel piles =
- [/ A N -
762 ¢ CISS Piles ——» | 7 4_ ) 7 i
Note 2 = | —--Existing lean concrete
Note 7 ~
91 S “—Existing # g
TEE CONTRACTOR SHALL VERIFY ALL B8 o poipOhbLL ond bond— e K
@ 300 both ways - =
PLAN - PILE LAYOUT CONTROLLING FIELD DIMENSIONS Slope 1:3 Y M SE|SM|C RETROFIT PROJECT No' 876:
BEFORE ORDERING OR FABRICATING 1:50 =
1:50 ANY MATERIAL. DISTRIBUTION STRUCTURE N
DESIGN % Heath ; STATE OF DIVISION OF ENGINEERING SERVICES |—r oo Mo " " 2
S 1 d 3
sfﬂﬁizhrgc;:;‘:r//?ﬁa%eyw c'::gjs:er Soronea/s inek C o STRUCTURE DESIGN SERVICES 3-0061L/R B C LINE 5
DETAILS Eric Hallstron H.Goronea/dJaro Simek A L I F R N I A AND EARTHQUAKE ENGINEERING KILOWETER POST]
etric P Fecreon, Gororeu/fovTn foss/ | DEPARTMENT OF TRANSPORTATION | OFFICE OF EARTHQUAKE ENGINEERING | varies FOOTING LAYOUT BENT 8 £
S. _lnouye/Greg Mudd Mathew Socha/Samir Buroﬂ — — 3
0 0 T AN AR LR |W|u 1 RC7 IS0 CATES | I .
‘ ‘ ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SHOWN BACINAL SEALE A MILLINETERS 0 L o Je ,,L :IT sln % s s ,L Eg AARCTERTRTANR S‘E'%E‘é"“_..h,\ | ) ) D [oscfesalmwrmelone] 7 26 |
‘ FILz - oedibtaly.dys ‘ STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV.03-17-04)

Bridge Seismic Retrofit - Examples Figure 18-8.1




Bripce DesigN DeTaILs « January 2009

!-—Q Column

Limits of drill and bond

610+ n

m— ¢ Column

533+ 6"t

14 @ 300

I~

> 0

Limits of

drill and bond

2 @ 610+

1219+

TOTAL PROJECT No

KILOMETER POST [SHEET| TOTAL
DIST| COUNTY ROUTE r SHEETS

04| Ala 80

PLANS APPROVAL DATE

[The State of California or its officers or agents
shal | not be responsible for the accuracy or

>

o oaolooe
o 0 ofo

4

"onoa

to o ala a a

1 152 +yp

300

2 @ 450t

Indicates existing 32 # HS rods Note 4

305 clr

1
#22— or 0 tot. 36 spliced to existing #22
| Notes 1 and 2
|
w22— or 0 7 [
tot. 1 spliced i
to existing #22 i
N
/88 3
Z ol o
Lac Zo|l—
Qn—|o Lac
e O o=
Mmoo 4[4
J-.-.- 2 lvw o
X —=|Z
e ® .5
N O C INEN
H 4+ NOoo
#++1
e e Baar orl s get. 2
+o éxisfing #20 spliced to existing #22
ote 1
Existing steel column
casing shown for
reference only
BOTTOM REINFORCEMENT SPLICE LAYOUT
1:50
m 3200+ 10994/
’ | !——q:_ Column
|
+
o
o
<
i
«©
o
+
™
n
M

i
3661+ | 635+

NOTE ¢ |
THE CONTRACTOR SHALL VERIFY ALL
CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

PLAN

1372

13 @ 300

DOWEL LAYOUT

406

typ

typ

2085+

SECTION

CONCRETE REMOVAL/EXCAVATION AND BACKFILL PAY LIMITS

1:50

we| |

I—— Existing lean

concrete

typ interior
face

LEGEND

---------- Indicates Existing Structure

Indicates New Construction

Indicates Concrete Removal

Indicates Structure Backfill

Ultimate splice to existing reinforcement.

Remove existing hooks as required to splice bar extensions.

For hazardous material |imits, see "Pile Data" sheet.

The Contractor shall locate existing HS rods and adjust
location of cored holes as approved by the Engineer.

Dowel| spacing may be adjusted to avoid existing 37 mm @
HS threaded rods” (with 200 x 200 x 51 mm plate washers)
encountered, and additional dowels may be added as
requested by the Engineer.

For footing and pile detalls not shown, see "footing
Layout BC8" sheet.

& Caifrans now has a web sifel To get fo the web site, go fo: Mipe/ /www.dotcagor
2
e
o~
+
N
0
~
¢ Bent
+(
o
w
~
Legend (see "Dowel Layout')

o Indicates #19 drill and pond length = 610
x Indicates #22 drill and bond length = 1220
Indicates #22 drill and bond length = 1400

Indicates Structure Excavation {Type H) Note 2

0125

10

TIYE FLOTCE

il

CEZ Z0

SEISMIC RETROFIT PROJECT NO., 876

CATE PLOT CL

DISTRIBUTION STRUCTURE

oESIGN Sandy Inouye /Greg Mudd T Goroneass imek STATE OF DIVISION OF ENGINEERING SERVICES W’ “BC" LINE 5

e[ St et o s | CALIFORNIA | 0 Snrhataee tometsne oo b

etric commiries |8 | nopesoreg wuds | b odor R, JDEPARTMENT OF TRANSPORTATION | OFFICE OF EARTHQUAKE ENGINEERING | varies | FOOTING DETAILS BENT 8 5

\ 4 ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SHOWN SRIGIIAL SEALE It MILLNETERS SR 0 S S N I e RISRESARD, PRINTS BEAmiNG ' T wi & i 1

EARLIER REVISION DATES —gm |X

TS

ILE —> beddntsdt. dgn

RUCTURES DESIGN DETAIL SHEET (METRIC) (REV.03-17-04)

The “CONCRETE REMOVAL/ECAVATION AND BACKFILL PAY LIMITS” is necessary due to the unusual shape of

this footing

and provides the information in one place.

Note the “DOWEL LAYOUT” has a
“LEGEND?” that indicates the size and
depth of the various dowels to be used, and
with detailed location dimensions shown
provides adequate information to calculate
guantities. Read the ‘Notes’ 1 thru 6. Well-
written notes provide additional
information and highlight troublesome
areas in ways that details may not. They
may reduce the number of details while
clarifying others.
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prsT] counTY | moute | KULOTE [ oSt [PRET ToTA
01 HUM 255
FOOTING DATA etric
€ Column LOCATION BOTET&*/:%&G OERLIE(il.ATGIFEJNNEK \ ‘ REGISTERED CIVIL ENGINEER
N
Lo ?60 Pler E-8 ~1830 0.3 m PLANS APPROVAL DATE
3052 12202 3655% 1 3655% |.1220% 305+ Pier E-13 -1830 0.9 m Thhzlslmfefzf;tallfnrmbz; ar; n‘i,:fflcers or agem‘s\*
‘ ‘ *Indica‘res plus or minus data iwple:z”ss :fzgz;rnil::ap/asagu:;z:ran 5neef OF cal
%oncrg‘r?TBor)*rier A LEGEND
< . LEGEND . .
P P \CL . - ~ "COLUMN HEIGHT“ EXISTING PILES ——————— Indicates Existing Structure ThlS Sheet ShOWS a retrOfltted
&f:::‘.‘.;:—'-'— """" T g i PIER NO. [DIM ("L") PIER LOC TYPE — indicates New Construction footing/column combination. The column
i Concrem/ | ' i i E :33 12 245 R G RO Notes: work is referenced but is detailed elsewhere.
/%502 ¥ | e 1 0% T fRCepfotumn Details! see TCOLUMN DETAIL 1 The column is shown with a ‘cut” line that
¢ e - .
A ! 2. For "SECTIONS F-F, G-G & H-H" details, allows a reference dimension to be used.
/\,« i see "PIERS E-6 & E 13 DETAIL 2" sheet. Th h “CO LMN HEIGHT" .
<" T~ - : 3. For pile data, see "PIER DETAIL 1" sheet. ec ar_t U A i Contalns
Tl ' . the location specific values. This allows the
' : q\* similarity of the footing to override the
¢ ... - -
' P corumn dissimilarity of the column, thus this one
£ ! e . sheet covers 2 bent locations. The “NOTES”
E ; - - CISS Pil : . . ;
3 j EEIss Pile~_ — | e describe the various sheets with supporting
o ! : sz : details.
(DD H n
oce ! ! ! w0
ol V o Column details & cIss o
g = o ! I /see Note 1 . Pile (Iyol T ||
N ;
5|22 i ! il b
o . |
! N g ojene @
5 L : i ¢ cis N
. Eo! . ! | Pile &
s o | L/ Awrox. oo 3
| N | QL A O D :
‘Wﬂ&‘q\:f:‘“‘f ““““ e e s “‘:ﬁ)‘%@% : ‘
! - | : . : i
! ‘ ' Fe ! | ! g
E i : © 1065 : 1220 3050 : 3050 1220 : 1065 \19—1?, Tm4d(i$ C%SS Pile é
: J S Rl R S A S S e e | 5335 ; 5335 seeNote 37"
) Lo Sl AT E -
I ‘/v|/| 1 [ ||| I [ !
! R ST TR Clo R H
g f, ana i i ol ‘\ ‘\\ ! See "FOOTING DATA" chart R
Sl e T ) ! Bottom of Footing G 5‘
existing sea | | IR N E R '”\\\ | (EXISTING 20 PILE FOOTING)
| [ e [ [ IH New Seal course )
' Lo o C -_ 5
R . A | (Place as needed) PLAN FOOTING
= B e L N
/ - I \?14 mn is CISS Pile 1550 .
P P i Typ) see Note 3 L
R T ELEVATION ko
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auantiTies | ®Y CHECKED DEPARTMENT OF TRANSPORTATION ENGINEERING s 0.32 P I ERS E 6 & E 1 3 DETA I L 1 5
STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99) CRIGINAL SCALE IN MILLINETERS | h ! R ! ' " CU 01221 DISREGARD PRINTS BEARING N ‘7‘
FOR REOUCED PLANS 10 20 3 40 s0 6 0 8 9% 10 |EA 296701 EARLIER REVISION DATES ———a» | wrrl w:l | B
’ ILE —> cure-a_te_1.dgn ‘

Bridge Seismic Retrofit - Examples Figure 18-8.3
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BOTTOM REINFORCEMENT

LEGEND

Column

TOP REINFORCEMENT

Indicates Existing Structure
Indicates New Construction

E Seismic Hooks

\ 4

D1ST
01 HUM

COUNTY ROUTE

255

KILOMETER POST FHEET TOTAL
TOTAL PROJECT No |SHEETS

etric

REGISTERED CIVIL ENGINEER

. . U = Hook at
? CIZSZQP ‘cloen‘r #giq?ogf % cIss Pile .[I Headed Bar Reinforcement 5 5, intersection PLANS APPROVAL DATE ]
v Total 3 each side ] At the Contractors option, S The State of California or its officers or agent\¥
| V seismic hooks or headed bar H shal ! not be respansible for the accuracy or ¥
‘ each end . leteness of electronic capies of this pian sheetXX
#29 @ 305 bottom [ ! reinforcemnt may be used. v o F comp. R
mat longitudinally | ! 5
z O T n S o Drill & Bond
T I u o C. - dowe | approx Notes:
#161500r_[|@ intersections ] T - N R Eh € cIss Pile (Typ) 15 mm from . 1. For "SECTIONS F-F, G-G and H-H" locations,
must hook around Top 1 - o 4 A - #32 Total 24 Transversively top see 'PIER E-6 DETAIL 1" sheet. .
layer of top mat and : : . . T layer of fop mat DETAIL T 2. For "DETAILS X", see "PIER DETAIL 2
bottom layer mat - ! L ! t #16 Total 24 Transversely bottom 1 :20 sheeT. . . . .
- fan : v layer of top mat to match 3. Service butt splice to existing reinf at
1 f e ! T 7 existing bottom reinf each end of bottom reinf, every other bar.
% - - oo E B 4 i ¢ Pier ) 4. For clarity, pile reinforcement not shown.
= I | S E BRI EEQE =Skttt o b et e e 2 B | #32 Total 24 Transversively
o ; i ! w : ! f . . top layer of top mat
g * A | T #16 ;500r L @ intersections #16 Total 24 Transversely
' g NiD 7 0 bottom layer of top mat
e I r P I must ook around Top. to match existing bottom #16 15oorfeoch way over Column
. T b 1 Y P reinf existing footing hook
. " . et - N N boftom layer mat R R top & bottom maf at
%29 Total 24 _A . H o N g N s I — 4o 105 | Ctudingl | #25 @ 305 longitudinally intersections
Transversel < 7 g gt s - . —t e ongitudinally Top layer of top mat and | /\,
I = g b A RIS ; Top layer of top mat and #25 @ 305 Bottom layer of :
(to match exist S 4 - - T (A T #25 ® 305 Bottom layer top mat 1
pottom reinf) t | T of top mat ! Dritl & Bond
extend one bar : . #25 @ 305 longitudinally
per bundle | See "DETAIL T" Top layer of top mat and : #16 | @ 305
//V #25 @ 305 Bottom layer of transversely and
. o top mat match bars
Exist #29 ;[WE longitudinally
bundle of 2 #16 2| @ 305 in 230 mm deep
Total 48 bars each side hole (must hook
both ways SECT I ON F_F #1650 @ 305 transverselly around top layer
T : 50 & match bars longitudinally of top mat reinf)
. must hook arocund To
f ) ) Drill & Bond #16|\@ 305 layer of top mat or (e
#16 ;5por L @ intersections ¢ pi transversely and'match bars bpottom layer mat o lo o R
must hook around Top ‘ ter Iongi{udinqlly in 230 mm deep Y . Existing
layer of top mat and . hole (must hook around top #25 Total 3 each side I~ #29 Total 48
bo¥+om Iayerpma+ | layer of top mat reinf) _‘\‘QQQ:::Ei\\‘ each way
| >
#32 cont Total 2 | #29L_le 305 each -
#16 cont Total 2 | #16 ’43,1 7 @ 305 end bottom mat \_\>
2 rows each side Clnat e
; Sﬂﬂﬁ 5 Drill & Bond in 230 mm 610
#16 w|]™ @ 305 N0\ 4 i I
~Csach end ilolﬁ,d S d?$§p?ole into exist #16 [T @ 305—
ol lol lo! ’ 2 rows each end ' 2
#25 cont Total 3 i O A I R Drill & Bond in ! 2
each face Total 6 Ty | Iy R 230 mm deep hole | <
bars ! ) L ! into exist | "
#25 cont Total 3\ i ! o D (Typ) : g g
| ! . A o 5
| . #29 +r0nsve(se reinf i KR ‘ ! ‘ Exist seal course ;
| [ to match exist bottom ‘ o SEE "DETAIL X" | | | "
°—°£°—°°—£°f°°—°—°—°°—r‘j%f—w?iﬂ°—°°j‘ e, e . : reinf See Note 3 1 R See Nofe 2 Co =
T T T T T nXTT | ! [ [
. ! ‘ [ Y Place new seal course | : :
[ I [ Vol as needed C > P
: ; 1 ‘ A B
[ i [ Voo Not € ciss pile N
Co A ote: i S Note 4
T ; bl R WY Left half of footing shown, ee fote =
/ | ‘ ; ; | | | N \ right half symmetrical 2
AT i . to centerline of column. - N
Place new Lo A IR Existing PARTIAL SECTION H-H :
seal course LA LA R Y 11 25 =
as needed C:::#L_A/ \ =
P NOTE: @
SECTION G-G LS THE CONTRACTOR SHALL VERIFY ALL ALL DIMENSIONS ARE IN w
— | \/Q/ CONTROLLING FIELD DIMENSIONS MILLIMETERS UNLESS OTHERWISE SHOWN i
: BEFORE ORDERING OR FABRICATION
ANY MATERIAL. EARTHQUAKE RETROFIT PROJECT NO.6O1A |
oEs1on B3 crecKeD STATE OF ENGINEERING SERVICE CENTER | _eRiGE No. g
- - /] CALTFORNIA |oFice oF EARTHOUAKE| oz EUREKA CHANNEL BRIDGE
DETAILS Ralph Nakacka / KILOMETER POST] h
auantiTies | Y cHeEcKED / DEPARTMENT OF TRANSPORTATION ENGINEERING s 0.32 P I ERS E_G & E_1 3 DETA I L H
(LD I L 1 I U 1 OGN DAIES VI L | EES| z
STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99) ORIGINAL STALE 1N %UMETERS e O A S ‘Lo E';J g'lgg%zn DisREcARD cRINTS BEARING |w HZI | i

/

’ ILE —> cure-a_te_2.dgn

L “PARTIAL SECTION H-H" uses the footings symmetry to
an advantage in that only half of the footing need be detailed,
citing the indicated note, the other half is assumed to be
identical.

These details support the previous page
shown as BDD 18-8.3. Note the
“LEGEND” shows an option for hooks or
headed bars.

Note “SECTION F-F”, uses a technique
that allows the one detail to describe to 2
levels of reinforcement. This is used
often on footing plans/sections.

Bridge Seismic Retrofit - Examples Figure 18-8.4
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KILOMETER POST FHEET TOTAL
TOTAL PROJECT No |SHEETS

etric

\ 4

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

The State of California or its officers or agents\,
[shat! not be responsible for the accuracy or \
completeness of efectronic copies of this pian sheet OF calIFO

/Exisﬂng Bent structure

STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99)

g
ORIGINAL SCALE IN MILLIMETERS
FOR REOUCED PLANS o 10

2

3404
381 460 1722 460 381
%
~ M
<
¥ o
<o
@
© = / *
Bent 3: 26 mm diaq.
fo mum mm o
< ~N -
of_ . ______ - - - 4] o o (ol
Al el I
e Notch footing to clear existing
stee| mgmbers. Adjust reinf. as ~
— ] required. w
1 o N 5
§ 4 0/ NE T8
© "
= 2
o © K .
< 0 ~
~ Ll T "
I
152 mm dia. formed hole E E «© ;
for foundation tie-down rods . =
See "BENT 1,2 & 3 TIE- DOHN P -
DETAILS" sheet HIH
Existing pylon proflie ‘\b S
PLAN N
1:20 5
ELEVATION >
1:20 o
BENT 1 NORTH PYLON 5
BENT 2 NORTH & SOUTH PYLON .
BENT 3 NORTH & SOUTH PYLON MILLINETERS UNLESS OTHERWISE SHOWN N
een |7 st it T e e STATE OF BIVISION OF STRUCTURES T2-0035 |PULGA BRIDGE, NORTH FORK FEATHER RIVER[?
DETAILS ®" David Radley CHECTER Samad Hamoud C A L I F o R N I A STRUCTURE DESIGN 1 o KILOMETER _POST) "
POV — SRSy lol Reyes DEPARTMENT OF TRANSPORTATION 66.0 BENT PYLON 2

(BN LA \ " m
3 40 50 6 70 8 9 100

cuU 02
EA 3016U1

DISREGARD PRINT:
EARLIER REVIS

TON DATES ———gmm |UZ;232"" 12

FOOTING DETAILS NO.1

S BEARING

1 =
[ T T [ T 1

45 [ 602

1Lk~ pulga py om0l dgr

The first of five related examples, show a
footing tie-down retrofit. The details for this
design will involve reinforced concrete and
structural steel. There are existing steel as-
built base drawings that will need to be
created. See “BDD SECTION 18
GUIDELINES FOR SEISMIC
RETROFITS, 18.5.2 FOOTINGS.” And
“BDD SECTION 18 GUIDELINES FOR
SEISMIC RETROFITS, 18.8.0 RETROFIT
HAREWARE AND FABRICATION.”
SDT should determine early on the
application of retrofit types on similar
locations as this could affect the way the
base details are produced. Where possible
the use of rotating and/or mirroring of
details should be considered.

Bridge Seismic Retrofit - Examples Figure 18-8.5
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Existing Concrete

#16 stirrups
placed as shown

etric

\ 4

KILOMETER POST FHEET TOTAL

pIsT TOTAL PROJECT | No |SHEETS

02| But 70

COUNTY ROUTE

REGISTERED CIVIL ENGINEER

[shat! not be responsible for the accuracy or \
completeness of efectronic copies of this pian sheet OF caL

——#29 tot 4

STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99)
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ORIGINAL SCALE IN MILLIMETERS

FOR REOUCED PLANS o 10 2
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DISREGARD PRINT:
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VivinIG

=1

L each side T e — #25 tot 5
each side
T~
\:\\ ./Q/- N \\‘g#% @ @ 1T Existing Concrete
¢ L
. %
©\ N . /© g O 25,028
N 1
[~ Q . o J o J| O /
\\.\' ././ 1 * N * /
L | 1. N [ € Bent ] I I o S s R LT ¢ Bent
T I — /
[ » oo, ] 1 [o o} /
// A .\\\ 1 " ! N ’/‘112.2—m2rg hole
e ~ |
O 1 O O O
3 e
.// \\'\\
#25 fot 8 z
each side | Z
i ;
i o
BOTTOM REINFORCEMENT TOP REINFORCEMENT .
1412.5 1:12.5 S
BENT 1 NORTH PYLON )
BENT 2 NORTH & SOUTH PYLON i
BENT 3 NORTH & SOUTH PYLON MILLIMETERS UNLESS OTHERWISE SHOWN Q
:::::s : ;;:: :;;T::” ::::: ::qzlxzd CA |S_T|I;-IB ;FN 1A ;I-}-’:;JogTOJRSETR;;;:; 1 o NEZE:N{;:ST PULGA BRIDGE, NORTH FORK FEATHER RIVER é
auantiTies | Sanod Hamoud SHECKED Ariel Reyes DEPARTMENT OF TRANSPORTATION 66.0 BENT PYLON FOOTING DETAILS NO.2 .

1L~ pulga py w02, dgr

[ 26 o0 |2

This example uses concrete to encase the existing footing and provide locations for foundation tie-down rods.

Bridge Seismic Retrofit - Examples Figure 18-8.6
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s contr | roure | RO o o [P T
v oz| But 70
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xisting Ben ructure
\ PLANS APPROVAL DATE ]
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DE%E}LthgN 590;}]221‘ completeness of electronic capies of this pian sheet> . o
Bracket Mounting
Rod Anchor Bracket, see Plate, 355x1015x19
"BENT PYLON FOOTING See "BENT PYLON
DETAILS NO. 7" sheet. FOOTING DETAILS
NO.7" sheet. \
Bracket Mounting
Plate, 355x1015x26
See "BENT PYLON
FOOTING DETAILS
NO.7" sheet.
#19 ‘ total 24
#19 @ 305 each face
Drill & Bond #16 ties
total 6 each face.
#25
. Plate 152x152x26
#16 stirrups
See "BENT 1 &
2 PYLON FOOTING .
DETAILS NO.2" sheet. #19 total 24 each face —
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— — -
HEH N N * <
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HE. [ f L+——4-#29 cont N
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o H HY . i o -\ ! 3 | o -
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=
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Bridge Seismic Retrofit - Examples Figure 18-8.7
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Bridge Seismic Retrofit - Examples Figure 18-8.8
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) 31702 )
‘ Measured along € of Bridge
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g
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<
Cable Installation Notes:
/- At Bent slde
Place Anchor Plate flush agalnst
Bolster face. Tlghten nufs snug
¢ Bay agalnst Anchor Plate. Place thread
- £ Seat extenders lfocklng compound
- € Soffit Opening ¢ cirders 2- At Hinge side
Place Shims between Anchor Plate
and Bolster face.TIghten nuts fo
100 ft-1bs torque
Place thread locklng fluld
Remove shims
Shim thickness to be In accordance
wlth table
] S *6x5'0" e 9"
Bolster : g 7 Place In 140
Type A ’ : S cored holes Structure Shim Thickness (In)
i : ~ L Q Temp. Left RIght
"""""""""""""" - - T Jj, ("F) Bridge Brldge
! : + § v
/ ; S 5% e 6" Typ 30 0.5 0.5
; F— at Anchorages
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ; - 4 oo ST I s e 50 /.25 /.25
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : 70 2.0 2.0
90 2.75 2.75
********************* o ; 110 3.5 3.5
Bolster /] ’
""""""""""""""" }’ N Note:
! 120" T~ 2’ ® Surface of Anchorage zone to be placed
-~ 120 e 3 dowell @ 9 g p
Edge of Deck / (Typ) 1= normal to restralner cable unlt typlcal.
Drlil & bond 6"
PARTIAL PLAN HINGE Into exlst. stem D Denotes 2° Max x 2’ Max access openlng In bottom
stab requlring a sofflt cover plate. Place at ¢ Bay.
NOTE: Yo *-170"
THE CONTRACTOR SHALL VERIFY AL
CONTROLLING FIELD DIMENSIONS
BEFORE ORDERING OR FABRICATING
ANY MATERIAL
BRIDGE NO.
STATE OF EXAMPLE HINGE LAYOUT
CALIFORNIA
DEPARTMENT OF TRANSPORTATION
DS OSO 2038 (CADD 9/95) ORIGINAL SCALE IN INCHES ! I ! I ! | cu DISREGARD_PRINTS BEARING [ . =
FOR REDUCED PLANS o H . 3 EA EARLIER REVISION DATES — gu | | | | | | I | | I

Bridge Seismic Retrofit - Examples Figure 18-9.1
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Edge of deck-—._

wyt Line

NOTE:

Locate the soffit openings to align with
the existing openings or to be determined
by the Engineer. For details, see "Deck

& Soffit Openings" sheet.

|
m! ~~"""Pipe Seat Extenders, Total 3
g! / see "PIPE SEAT EXTENDER DETAILS NO. 1"
EII & "PIPE SEAT EXTENDER DETAILS NO. 2"
o/ sheets for details
|
|

_—-Face of exterior
g girder

~-Face of exterior

LEGEND

Indicates Existing Structure

Indicates New Construction
Indicates Soffit Opening

Indicates Pipe Seat Extender
with concrete bolsters

Indicates Remove and Replace
Soffit Concrete,

SOFFIT OPENINGS" sheet
-
+
=
Face of exterior -
girder—._
o (&Y

Edge of deck--.

see "DECK AND
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DIST.| COUNTY ROUTE TOTAL PROJECT
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REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

The State of California or Its officers or agents
shallnot be responsible for the accuracy or

completeness of electronlc copies of this plan sheet.

/,,/rfPipe Seat Extenders, Total 3
see "PIPE SEAT EXTENDER DETAILS
NO. 1 & "PIPE SEAT EXTENDER
DETAILS NO. 2" sheets for details

) Soffit Opening girder . N
Total 6 — =~ ' “Ed
-Face of exterior g . . ge of
Edge of deck— girder izizll“reOpemng deck
HINGE 3 - PART PLAN
o= o HINGE 4 - PART PLAN
%' = 10"
NOTE:
THE CONTRACTOR SHALL VERIFY ALL
CONTROLLING FIELD DIMENSIONS
BEFORE ORDERING OR FABRICATING I
ANY MATERIAL. = o
SESIMIC RETROFIT PROJECT NO. 731 |-:
By, o THECKED BRIDGE_NO. ]
o Bvag Pl Kim 95 CNES(:DLSS 135 STATE OF DIVISION OF STRUCTURES 23-109 WALNUT STREET OVERCROSSING E
DETALS Ralph Nakaoka/R. Lim €-94 | "Don Lee 1I-95 C A L | F O R N | A STRUCTURE DESIGN 8 T0ST WIE
QANTITES | *Yong PIl Kim 195 | “05sh Downing _ -a5 |PEPARTMENT OF TRANSPORTATION R7.2 HINGE DETAILS NO. 2
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Note that the restrainer system shown

e ———=—=Drill for ¥" dia. A307 HS
bolts with length for through
bolt connection. Counter
bore bolt heads below bridge

—rr—
e

A deck surface. Provide washers [ Y

at both ends and lock-nuts B

. 9 fotal each assembly.—-—._ . | \

: t Restrainer Assembly—. . _——0 Restrainer Assembly : .
- . . | ‘ L A=y
| 51" and varies % \ ] / Additional Restrainers Spaced equally %/ ) / 5'-1" and varies ¥ | :
| 1 i 4 T _

POST MILES . [SHEET
ROUTE TOTAL PROJECT | No

TOTAL

pIsT SHEETS

COUNTY

here as fig 18-10.1 and the following

REGISTERED CIVIL ENGINEER DATE

PLANS APPROVAL DATE

The State of California or its officers or agemts\
shall not be rasponsible for the dccurdcy or NG
completeness of electronic copies of this pian sheet.™ X

page fig 18-10.2 are drawn in a
Standard Plan border. At the time of
publication of BDD 18 “SIESMIC
RETRFITS AND
STRENGTHENINGS” these pages had

Caltrans now has @ web site! To get to the web site, go to: http://www.dot .ca.qov

not been approved. They were included
as examples in anticipation of xs status.
Once approved, they will be relocated
to the xs example group with any

. updates required.
|
L
| i i NOTES:
1. Extender capacity = 30k at center of
| | ! cantalever end.
i | i 2, Minimum slab thickness = 16 "
P
t Pile— ,,'\~-"\<~—-.;
i i
TYPICAL SECTION AT HINGE
% Anchor bolts must clear mounting bars =10
on existing hinge assembly as well as -
existing longitudinal reinforcement. ¢ Bent
4'-10" and varies 1,
|
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THE CONTRACTOR SHALL VERIFY ALL é
CONTROLLING FIELD DIMENSIONS "
BEFORE ORDERING OR FABRICATING =
ANY MATERIAL. =
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Drill for %" dia

HS bolts.(typ)-—. %" A36 Plote

MILES SHEET| TOTAL

POST
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS

REGISTERED CIVIL ENGINEER DATE

PLANS APPROVAL DATE

Tack Weld-, i ————Pin ‘
o vy The State of California or its ofticers or agents
: ; 3 di hal ! ot be ible for the
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END VIEW SIDE VIEW
PIN
221 o
12x6x3%" HSS tube
Grade 5008 -
3%" dia. hole -
PLAN VIEW ‘
{ Hole-. —2"x4"x€" Elastomeric .
= § Bracket Bearing Pad Material ——— ¢ 3" dia hole=
,/,/ Epoxy to tube. L T ¢ Restrainer Assembly
[ / 7
| - ( Hole
—= o i — | ' L b
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Ly 5 i B
1-0 / 2’-8" j 2'-0" B
¢ Member - T E
4-g
SIDE VIEW 5
END VIEW SIDE VIEW &
NOTE: E
THE CONTRACTOR SHALL VERIFY ALL ~
BRACKET CONTROLLING FIELD DIMENSIONS SUPPORT TUBE 5
S ai_an BEFORE ORDERING OR FABRICATING 3.1 0" -
ANY MATERIAL. - .
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details not shown:

Lo—1 Hinge
Pay limit of cored hole

"""""""""""""" I
................. - i -
. N ol -
Ot + !
Yo : 3l f
| I |
| T T - ot T T T 1
: I i I :
| . ™ . |
) | i:: | .
| . vl . |
) | [ | .
. i” . |
. | Vo | M
— ! i
| .
: N |

Cable Drum Unit, see 'End
Anchorage Details' sheet for

= -0

¢ Hinge —g

/

In «
i i
L 3

¢ 6”¢ hole

SECTION C-C

7= 0"

g gt TBeariTg Plates
| ! | ;
s e i o ‘b o |
- leove | oo |
0.6 | °.0 |
¥ ; i H .
e T l
______________________ _
VIEW B-B
T a—

TYPE C RESTRAINER WITHOUT

PIPE

. /_;/—~@ Unit

1. \\-—see Note 6

3'-0"+

SECTION THRU HINGE

\\-7 see Note 5
\

K Existing Bolster

50"+

% Place 9'Bolster for Hinges without
exist Bolster, see 'Hinge Details' for

location and 'Type S Restrainer Details | il

sheet for reinf.

Note:

9' g Cored Hole

9'g Cored Hole

X Existing Bolster

i l—Il/s"3 holes for
. /,’—g‘ K "¢ studs-totals
Tt | I(%" "

: o8o b2xl6xl6
| RIS S

o, 7L

Details similar to ‘Type C Restrainer
Without Pipe’ except as noted.

Details are similar to

SECTION THRU HINGE

= p-Q

¢ Hinge —~

A

t
L
T
'

'
i

Ssee Note 5

|

‘Section C-C' except as :

shown
¢ Cable unit

;
:
|
:

/

VIEW E-E
RN

TYPE C RESTRAINER WITH PIPE

T

- | —— [
LD
see Note 6

SECTION D-D

NN

7= -0

-8' 2 xxs pipe

™ %' 2 holes for 2 - Vo' g
expansion anchorage devices

NOTES:

l. Restrainer units to be placed normal
10 hinge except as shown.

2. The Contractor shallverify allcontroling
field dimensions before fabricating
any material.

3. For GeneralDetalls not shown, see ‘Note X’
on 'Design ARS Curve & GeneralNotes'
heets.

4, Exist.longitudinalrestrainer not shown

5. See ‘Cable End Anchorage Details, Type A’
on 'End Anchorage Details' sheet.

6. See 'Cable End Anchorage Details, Type B’
on 'End Anchorage Detdails' sheet.

Bearing plate Y
B2 x 10 x 0-0%—"

POST MILES

DIST. TOTAL PROJECT

COUNTY ROUTE

04

SHEET | TOTAL
NO. |SHEETS

REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

The State of California or Its officers or agents
shallnot be responsible for the accuracy or
completeness of electronlc copies of this plan sheet.

. . —-§ Bearing plate
23 I

I~ Y¢' @ holes for
Y2' @ expansion

@________

O
2.

sl

1= Is"¢ holes for
I"g studs - totals

total2

.
Q.

= 4 —

BEARING PLATE

37 = (=0

.t Cable unit

/

VIEW F-F
= T0"

anchorage devices|

EARTHQUAKE RETROFIT PROJECT NO. 569

SIOTTRD
FLGCTTED

DESIGN

" Pater S Leo

CHECKED

Ron Bromenschenkel

DETAILS

2

CHECKED

Ron Bromenschenkel

QUANTITIES

*" Peter S Loe

CHECKED

Mary L Warrick

STATE OF

CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ROUTE 24/580/980

INTERCHANGE

DAT=
Tk

BRIDGE _NO.
DIVISION OF STRUCTURES varies
STRUCTURE DESIGN £OST_MLE
varies

DS 0SD 2139 (CADD 10/95)

ORIGINAL SCALE IN INCHES

FOR REDUCED PLANS

0 |

2

3

cuU
EA

04 DISREGARD PRINTS BEARING
133161 EARLIER REVISION DATES

TYPE C
|

RESTRAINER DETAILS

e

—

Ik
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210

+ ¢ Hinge —»; 20t

Cable drum unit

r Adjustment End

)

A

Fixed Erm/_!
Bearing Plate I

—

% Place 9'Bolster for Hinges without
exist Bolster, see 'Hinge Details'
for location.

PLAN

s 0"
K Existing Bolster | 5-0" ¥ -6
9' g Cored Hole 9'@ Cored Hole
* Existing Bolster

)

Cable End Anchorage Type B

ECTION A-A

-0
"= -0

detalls not shown.

Cable Drum Unit, see 'End
Anchorage Detuils' sheet for

¢Hinge »I
|
—————————————————— 1L
il
----------------- . Ix s
) i (
| i i
[T Tr T 1 g T T T T 1 3
: ! il : :
| | “'!"ﬂ | I
| | i i i
: ! [ : : +
| Il | | <
ﬁ: : N : i e
"m— D
A= = ; —r—p—A
! - F
I - |1 R :
L — s N e
|
1
_____________________________ R e e Rt
| I:
6'¢¥ cored hole |'-p' + : |'-g' * 6'e cored hole B
1 1

SECTI

ON B-B

T 0"
"= -0

{ Cable Uni‘r-\!_;.l /~¢ Pipe

¢ Cable Unif’\

DIST.| COUNTY ROU

POST MILES
TOTAL PROJECT

SHEET

e NO.

04

TOTAL
SHEETS

REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

The State of Callfornia or Its officers or agents
shallnot be responsible for the accuracy or

completeness of electronic copies of thils plan sheet.

/2"

~—{ Bearing Plate

Iy

/3" holes for

I"g studs - totals

Bearing plate
B2 x 10 x 00" m

I
\
o O Y6' 2 holes for
2 -2 @ expansion
anchorage devices
OO
2'R

BEARING PLATE

3= 10"

o5t

Lo s e _
,,,,,,,,,,,, O A
Lo I I _
X | | \
,,,,,,,,,,,, Sl (S
9t | gt |
. ! | L2t |
R=2* Vo' typ e el WP
— = | ’?/—Q 6'% Hole
| \r/ij b w20 |
P 2x16 x16 8'g xxs pipe— ; ! | |
’:2596//—92 X x ™~ T
wah N7
/: . Y6' @ holes for ’—<
2 -Y3' g expansion
1”8 holes for anchorage devices [
1" studs - total5 E -----------------------------------

Notes:

. Restrainer units to be placed normal
1o hinge except as shown.

2. The Contractor shallverify all controlling

fleld dimensions before ordering or

fabricating any material.

3, Existing longit restrainers not shown
4. For GenerdDetails not shown, see ‘Note X’

on "Design ARS Curve & GenerdalNotes'

sheet,

5. For detdils not shown, see 'Type C Restrainer

Details' and

‘End Anchorage Details® sheets.

NEW BOLSTER REINFORCEMENT DETAIL

%= (0"

EARTHQUAKE RETROFIT PROJECT NO. 569

(]

DESIGN

BY
Peter S Lee

CHEGKED
Ron_Bromenschenkel

DETALLS

Y

B
nd

THECKED
Ron Bromenschenkel

QUANTITIES

“Peter $ Lee

K Mary L Warrick

STATE OF

CALIFORNIA

DEPARTMENT OF TRANSPORTATION

DIVISION OF STRUCTURES

STRUCTURE DESIGN 3

TIKF PLCTTFD

BETE 510

TYPE S

varies ROUTE 24/580/980 INTERCHANGE
o INER DETAILS

DS 0SD 2039 (CADD 10/95)

ORIGINAL SCALE IN INCHES
FOR REDUCED PLANS

' 2 3

cu

04
EA 133161

DISREGARD PRINTS BEARING
EARLIER REVISION DATES

L CoTEs

ASE_o4

RESTRA

| T
[ [432]56

|

USEANAYE

= drad
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&

Bripce DesigN DeTaILs « January 2009

#6x4’-0" Total 2 — ]

I'@H.S. Threaded —"" |

E Hinge
3-rt . -1
T
-9t e I -3
(H— i
'@ Cored Hole, see !
'PIPE SEAT EXTENDER | 2 max
DETAILS NO. 2' | ,
sheet for details —— /

[

€ &'z Access for
concrete
placement (Optional)

ﬁ/—*s tot 12

Mé’ro\ 4 per Bolster

Drill & Bond into 7' deep hale

*5

'E 8'% xx Pipe

Rod Tot &

Total 2

Varfes - See 'Hinge Details' sheet

See 'DETAIL L' on 'PIPE SEAT
EXTENDER DETAILS NO. 2' sheet

2/-0' x 2'-0"
max Sofflt
Opening.(Typ)

Soffit Cover
Plate {Typ)

|
|
|
| #6x2'-6'
|
|
i

NOTES:

|. For pipe seat extender details, see 'DETAIL L' on
'PIPE SEAT EXTENDER DETAILS NO. 2' sheet.

2. For soffit opening details, see 'DECK AND SOFFIT
OPENINGS' sheet.

TYPICAL HINGE DETAIL

vz pr-g

8
&

Girder

' xx Pipe =
Bay

€ girder
|
€ B'g Access for

concrete placement
{optional)

#5 Tot 12

-2%'+ Interior

Bay

*6x2'-

6' Tot 2

SECTION

5'-8't Exterior Bay

H-H

-0

SECTION J-J

LEGEND:

POST MILES

DIST. TOTAL PROJECT

COUNTY ROUTE

SHEET | TOTAL
NO. |SHEETS

10

REGISTERED ENGINEER - CIVIL

PLANS APPROVAL DATE

The State of Callfornia or Its officers or ugem's
shallnot be responsible for the accurac
completeness of electronlc copies of this p\qn sheet.

Note:

Orient Anchor Bolts
as directed by
Engineer.

Indicates Remove and Replace
Soffit Concrete, see ‘DECK AND
SOFFIT QPENINGS* sheet

NOTE:

THE CONTRACTOR_SHALL VERIFY ALL
CONTROLLING FIELD DIMENSIONS
BEFORE ORDERING OR FABRICATING
ANY MATERIAL.

Vo= -0 SEISMIC RETROFIT PROJECT NO. 731 |:=
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Swaged fitting and stud, typ.

19 x 17-0" stud 19" sY"
S e S S
ﬁrhrecvjed %rmre =
' A

L

Steel washer %" @ Caple

Nut with thread
locking system

Anchorage plate
or bearing bar

bofetar ) )
FIXED END
(TYPICAL BRACKET ANCHOR)

{ Single-end adjustment restrainer units )

CABLE

¥, Cable
1 shown,

5 required iz
)5

Swaged fitting and stud, typ.

st 1% 18 x 0'-10" Stud - V"¢ Expansion
threaded entire Anchorage Devices.
o I engt Total 2
—

--Cable yield indicator (D
- Disc springs (D

Nut with thread
locking system

~Thick steel washers (D

~Steel spherical washers (D

Anchorage plate
or bearing bar

END ANCHORAGE

321g"

|
»—C Bent cap

- Face of
bolster

ADJUSTMENT END

DIST| COUNTY

POST MILES

SHEET| T
ROUTE TOTAL PROJECT | No

OTAL
SHEETS

X X

X

REGISTERED

CIVIL ENGINEER DATE

PLANS APPR

OVAL DATE

The State of Catifornia or ts officers or agents
shatl not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

To get to the Caltrans web site, qo to: http://wew.dot.ca.gov

(D For dimensions qnd installation
procedure, see “RESTRAINER
UNIT-ADJUSTMENT END DETAILS"
sheet xs-T10e-2

#6 D@ 12 Max (typ)

#SG@ 12 Max (typ)

i
O O OO SOOI
I
Lo - | — S -
i . s
i ! 7
#5D @ 12 {typ)—"] i !
i ~d
] 6" cored holes + : A
#5 012 (typ) mofcchf)rce of Ohg\ses ° !
in adjacent hinge | o
1 ¢ Cable Unit ‘ | I
"E :'wa Brg. Plate = ¢ Pipe exfender\ _________________ !_______ __________i____% o @ CGF?l‘;eUenHemder
i i < [ W = ... _ e - SN A
o L i Y%6"? Holes for O\ APt ==
[Al Y I 14 ! (g/ /2% Expansion i ! S 1
féﬂrfﬁ‘?g"sefuds & | Anchorage Device ! !
Total 5 — - . peS Total 2 ! ! 4
ZoBlle - 3 | Ch R
_lo= IS L " : - etai
A See "CABLE END ANCHORAGE b formed i i
SIS ., ~FIXED END" Detall i : “
Brg. P\u‘re/ -: <k / i L
2x10x0°10" i . i . J
| I L | - ‘ E— |
i | !
U RS O
[ " Capl [
BEARING PLATE . ‘ %7 cole i
To10" !
i
LONGITUDINAL SECTION
=10
STANDARD DRAWING STATE OF YT X
X/X/08 [x [ % Sk e DIVISION OF X
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- x87-XXXe X X DEPARTMENT OF TRANSPORTATION X 7
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supporting diagrams, plus
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Note the readability of this page.
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JL

@]]4 ______
<‘%‘¥~ Web Splice
,,,,,,, E‘@Iﬂ Plates

Inner Splice

Pafes\

Bottom Flange—\

Fill Plate———— 7]

Ou‘rerW
Plate

"GRIP"

Example Figure 18-11.4

Note the illustration above. The dimension line on the right refers to the “total thickness of all connected
material, exclusive of washers™ (AISC “Manual of Steel Construction”) as the “grip”. The technique of using a
solid black filled shape for the body of the bolts shown allows the grip to be easily described. The grip
dimension is a quantity item that must be gathered for each bolt length. The engineer should provide information
on diameter, washers etc. There are considerations for length: bolts 5 and less are available in ¥%2” increments
and above 5, ¥2” increments. Also, thread length is another variable to be noted. The Structural Design
Technician should have a basic understanding of the illustration of bolted connections as they apply to
steel/retrofit detailing. If layout dimensions are needed, the AISC “Manual of Steel Construction” Section 8
pages 8 thru 25 will be of interest.

Microstation has fasteners detailed in the cell library “stcel”. Remember, it may not be necessary to

show repetitious patterns of fully detailed bolt heads or nuts if a hole or a drill-point symbol will suffice.

Bridge Seismic Retrofit - Examples Figure 18-11.4
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| This sheet reflects a concept of replacing

p1sT| counTy ROUTE KILOMETER POST FHEET TOTAL

| 53 340 - | wler [ 0 | T 1 selected rivets with High Strength Bolts,
| etric J— a retrofit strategy that works for both
| Symetrical ebout b \ 4| o e T : Seismic and Strengthening applications.

of span.

See "DETAIL u2"
//"‘\/ 1

~

‘ j Note the ‘LEGEND’ indicates symbols

R i e i = e st of Gt o s irg.;gem;\{ A for each size of new bolt required (only
[yl e i e e one in this instance). See BDD Sec.1 for

guidelines on using ‘dropout’ line work.
The time for development of this as-built
base detail would seem considerable, but
when you see the “Symmetrical About
Centerline of Span” and the “Right Truss
Shown Left Truss Similar” notes the time
savings by rotating and/or mirroring the
details become significant. Also,
extracting the blow-ups of the connection
details is quick and simple.

ELEVATION

( 1:100
See "DETAIL L3"

Right truss shown, ‘
left truss similar. f
-

LEGEND 2

Indicates existing structures. i
Indicates approx. location of f
existing rivets. =

A Indicates existing rivets to be !
replaced with new M22x2.5 =

A 325M bolts., .

=

DETAIL L2 DETAIL U2 -

TRUSS PLATE DETAILS =

- 1:25 ALL DIMENSIONS ARE IN o

MILLIMETERS UNLESS OTHERWISE SHOWN .

8Y . CHECKED N STATE oF BRIDGE NO. b

e L e BIVISION OF STRUCTURES t2-0055 |PULGA BRIDGE, NORTH FORK FEATHER RIVER[;

DETAILS D Radley Joe Siemers C ALIF 0 RNIA STRUCTURE DESIGN 1 o WILOMETER FOST] h

ausnTITtes | ™ george Huang K6 Siemers DEPARTMENT OF TRANSPORTATION 66.0 TRUSS DETAILS NO.2 .

) i I (R Lanmian I I Ly 1 [T (PILL LV MARY 5T Auk GNLT | R z
STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99) e O A EX 3616U1 DiSRECARRCRINGS BRARING - |E]2,> | | | I | | I 20 | 60 ‘/j‘

Lk —> cefall987 <, dan

Bridge Seismic Retrofit - Examples Figure 18-11.5
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Rod Bracket

_—-Tie-down rods A354 Grade BC
Bent 1 & 2: 45 mm dia rod
Bent 3: 26 mm dia rod--._

ROD BRACKET/MOUNTING PLATE @ BENT LEG

Pivot Point

26 mm Bracket Mounting Plate
drill for new M22x2.5 H.S. bolts. (10)

etric

\ 4

KILOMETER POST
DIST| COUNTY ROUTE TOTAL PROJECT

No |SHEETS

FHEET TOTAL

02| But 70

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

The State of California or its officers or agents\,
[shat! not be responsible for the accuracy or \

completeness of electronic copies of this pian sheef N OF caLIF 2

Bent 1 & 2! 55 mm dia hole
Bent 3: 35 mm dia hole

Adjust final location to all

Bripce DesigN DeTaILs « January 2009

Note this example is the final detail
sheet in 7-sheet sequence, see BDD 18-
8.5 thru 18-8.10. The ‘ROD BRACKET
DETAIL’ has all the dimensions
required to produce a ‘Shop Plan’ that
Caltrans will receive from the
fabricator. The designer will compare
our details with the shop plan for
accuracy, and return them as
“Approved” or reject them if he/she
finds errors that must be corrected.

for base plate rotation

64

210
82

64,

——Pivot Point

16 mm P\a‘re/

¥ Angle for Bent 1 & 2 shown.
Angle for Bent 3 to be determined.

ROD BRACKET DETAIL

1:4

ALL DIMENSIONS ARE 1IN
MILLIMETERS UNLESS OTHERWISE SHOWN

: 105 105
’——l 54 mm Plate —‘
Tel : : ]
- N
_ 5 S |
(=] ::
| ™ | ‘
o~ i
il
26 mm Plate
__ELEVATION —
470
76 152 152 = |
Drill for M22x2.5
H.S. Bolts (8)
reg
qower W87
ent VOV
i ] 4 e
777777777777 ot I Bracketf Rog \)
T4 % © R
- h

TIWE FLOTTLCD

Z0Ch

CEZ

CATE PLOTCL =, 30

DESIGN

Steve Mitchel |

CHECKED

Joe Siemers

DETAILS

*'David Radley

CHECKED|

Samad Hamoud

QUANTITIES

®"Sanad Hanoud

CHECKED

Ariel Reyes

STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV. 3/1/99)

W " \
ORIGINAL SCALE IN MILLIMETERS

FOR REOUCED PLANS

STATE OF

CALIFORNIA

DEPARTMENT OF TRANSPORTATION

BRIDGE_NO.

DIVISION OF STRUCTURES

12-003s JPULGA BRIDGE, NORTH FORK FEATHER RIVER

KILOMETER POST]

STRUCTURE DEsIaN 10 [reee BENT PYLON

dradley

3 40 50 6 70 8 9 100

DISREGARD PRINTS BEARING

EARLTER REVISION DATES — gm |UZ—3Z—? 61503

FOOTING DETAILS N

0.7

1 =

GHAME =

[ T I

| 51602

@ Installation of this bracket has fit up
issues. Note the 2 bolt locations marked
with the *Adjust final location to allow
for base plate rotation’ note. The
accuracy of the detail being only as
good as the as-built/shop plan source
dimensions, compared to the actual
field dimensions, there appears to be an
interference with the placement of the
bracket base plate and using existing
rivet locations. Since the brackets’ final
position (angle) is controlled by the rod
angle, the final locations of these bolts
may need adjusting in the field. The
SDT should be able note these problem
areas and suggest alternatives

Bridge Seismic Retrofit - Examples Figure 18-11.6
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Vo'dla, A354 Grade
BC threaded rod.(4)

¢ TWSSN

Resfralner Bracket “TYPE_DFA'
see "RETROFIT DETAL[9) No.3*
sheef. ..

Draln Gutfer,see "DRAIN GUTTER
MODIFICATION DETALS' an
"RETROFIT DETAL{(S) No.2*

sheet.

———— ExIsting rivet to remaln.Driif out
TYPE D3-Cx Bracket fo clear

profruding head.

¢ Fioorbeam

—~Restralner Bracket TYPE_D3-Cx'

L‘/

see *RETROFIT DETAL|G) No#
sheet.

2)See NOTE
e Rou
wf]
/

TRUSS-CHORDS' sheets

base plafe.

sheet,

Concurrent Bumper
Retrofit not shown.

N

Clearance between
chord/end post and
tower leg Is restrict:

Concurrent RefrofIf,see *STIFFENING

for dimen-

slons not shown. Relocate new T dfa.
HS.bolf as shown fo clear bracket

¢ End-post \‘

Restralper Bracks! ‘TYPE_QS-A'
see *RETROFIT DETAIL [(9) No.3*

|
|
|
!
|
F
i

/ PART PLAN VIEW

=
s

0

)

Restralner Bracket "TYPE_Q9-8
» see *RETROFIT DETAL[9) No3"
sheet.

Concurrent retrofif,see “BARRIER POST,
MODIFICATION" on *RETROFIT DETAIL {9}
NO.2' sheet,also see "BARRIER MODIF -

CATION DETAILS' elsewbere In plans.

Expansion Gratings
s slde,not shown,

Roadway slab nof shown.

S <4aEepO 4 x:

LEGEND

Indlcates exlsting structures.

Indleates approx. locatlon of exlsting rivets
Indlcates approx. locatlon of exlsting rivets

to be removed and hole abandoned.

Indlcates new 3" dla. H.S. bolts

Indleates exlsting rivets_to be removed

and replaced with new 3" dla. hign strength boits.
Indlcates new 7" dla.H.S. bolts

Indicates exlsting rivets fo be removed

and replaced with new 7g* dla, high strength bolts,
Indicates new I' dla. H.S. bolts.

Indlcates existing rivets to be removed

and replaced with new I dla.hgh strength bolfs.

Indlcates existing rivets to be removed
and reploced with new A354 Grade BC
threaded rod at_g" dla.

Indlcates fliler plate used.See 'FILLER
PLATE SCHEDULE'

¢ Floorbeam/Barrier Post —

Remove exlsting curb dlaphragm plate and
replace with new.See "DIAPHRAGM DETAIL'

Mo Wax3/ Barrter Post,with
34" dia.Flathead machine
botfs (8.

on ‘RETROFIT DETAL[(9) NO.2’ steet.

Restralner Bracket "TYPi
sheet,

A
see *RETROFIT DETAIL @ NO3

Restralner Bracket
‘TYPE D98’

¢ Floorbeam
/Barrler Post ™

/
P dla HS.bott —— 4]
i
Vo
\
\
\ 7
~ L.
Drtif and tap floorbeam fop flange ~~ -
and "TYPE D3-Cx" bracket fo ik
accept HS.boll. ]
1
\
New sldewalk/curb dlaphragm pldte,see { ‘
'RETROFIT DETAL NOZ sheet. [
Restralner Bracket Pid ll

TYPE D3B'sec
RETROFIT DETAL
[9) w03 sheet.

Restralner Bracket
TYPE D3Cx'see

see "RETROFIT DETAIL 4

NO.3* seet. /

—— Restralrer Bracket TYPE_D9-Cx
soe ‘RETROFIT DETALL [3) NO#*
sheet.

New sldewalk/curb dlaplragm base plate
see *RETROFIT DETAIL NO.2* shest.

POST MILES
DIST. | COUNTY ROUTE TOTAL PROJECT
Restrarer Bracket |02 1 ST 80 5.5/7.8

SHEET [ TOTAL
NO. [SHEETS
778 |1049

TYPE D9-Cx'see
‘RETROFIT DETAIL

(9] o4 sheet.

REGISTERED ENGINEER - CIVIL

4-12-99

! /—¢ Floorbeam/Barrler Post

PLANS APPROVAL DATE

The State of California or Its officers or agents

shallnot be responsible

AS-BUILT REFERENCES:

or the accuracy
completeness of electronlc copies of this

or
plan sheet.

Botfom bracket Fabricated

AMERICAN BRIDGE CO. SHOP PLANS:

Order No.G4860: Upper Deck Floor Beams
Sheets 201,202, 205

Lower Deck Floor Beams
Sheets 203,204 and 206
thru 215,221, 222.

Order No.G4862: Upper Deck Floor Beams
Sheets 405,408, 412,415

420 thru 426

Lower Deck Floor Beams
Sheets 401 thru 404,406
407,409 thru 411,413,414

¢ Drain Gutter

See “DRAIN GUTTER
MODIFICATION DETAILS!__
on *RETROFIT DETAL

NO.2* seet.

¢
A5

angle "DI-E" see
‘RELROFIT  DETAIL
(9] No# shest.

Floorbeam

—

oa.Reitlve lcction Batom bracket Fabrlcated , —
B / Fgg ,/‘gol/-t‘)/? i Ls)et%'A/L T Wl susmagy
H . ” _ [ T
i o PART SECTION A-A ! L@lml
¥ /’@ Remove and replace Fero Remove amd replace ! LSS
e : extafing bartler post sldewalk/ourb dla- I
B 'R%’ROFIT v Remove and replace piragn plate,se T
. 0 T W02 *spest L3x3x%" see "RETROFTT | “DiaPHRAGH MoD- N_¢ Foorbeam ,?
. : & shee. DETAL (8] NoZstest. | (FicaTiONS* on oorbeatl,
i~ Restrdlner Bracket "TYFPE DB RETROFIT DETAIL PR
see 'RETROFIT DETAL 9 NO3* NOZ sheet. - , " ™
sheet. . Trim extsting L3x3:x%" / \
¢ Rod o*dla, A354 6Grade fo dimension shown., 4 \
i BC threaded rod with — 1 |
3 Hardened mechanical thread E ' -
WaShor———, (., J00kIng system. 3 / Restralner Brackst
~ < TYPE D9-Cx'see =
D *RETROFIT DETAL B
| N Y i
ik 1 NOA" shee, <
Lo y PART SECTION B-B g
1 Remove exlsfing SECTION C-C
- S L T 700 |
Single SIDEWALK/CURB MODIFICATIONS g
nt —————— SFOBB-SEISMIC RETROFIT PROJECT NO. 18 |
8y THECKED BRIDGE NO. S
oEsien _ b.Tanaka M A.Rashed! STATE OF DIVISION OF STRUCTURES 34-0005 JWEST SPAN STIFFENING TRUSS-FLOOR BEAMS|:
O Fodly RRosted) CALIFORNIA |recryre pesion 10 [ 7 -
auantmes |™ S Hao ESKED o o DEPARTMENT OF TRANSPORTATION 5.3/7.7 RETROFIT DETAIL NO.1 g
DS 0SD 2039 (CADD 9/95) ORIGINAL SCALE IN INCHES ! | ! I ! | CU 04228 DISREGARD PRINTS BEARING | - e Jowesr | o §
FOR REDUCED PLANS o \ 2 3 EA 043501 EARLIER REVISION DATES e | | | I | | I 676| 9402
LstiMERE: drracley FILENAMZ® @7E_de=ai 19 " .odd
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SL] CoUNTY | ROUTE POST MILES | SHEET | TOTAL
Restralner Bracket "TYPE_Q9-8 TOTAL PROJECT | NO. |SHEETS
Ev/ﬁsg;RHROF/T DETAL(9] o3 NOTES: FILLER PLATE SCHEDULE 04 SF 80 5.5/7.8 779 (1049
24 : (D Thread Locking System shall be used on  (2) Set gap on one end of rod as shown. PLATE* DIMENSIONS | QUANTITY
5 ‘lﬂ( all fasteners that the Englneer determines For double nuts aof both ends Hghten nuts / See Note 2
. & Epd-pas] A ¢ Floorbeam can not be phystcally forqued to speclfication. agalnst each other to 300 FT LBS.torque. Vet x6Te 2T B REGISTERED ENGINEER - CIVIL
N\
-1 2 5/ " Al
oo 0 oo n AN For double nuts/slngle nut and anchor > Ye'x2%" X032 e
————————— = @T& Y plate combinatfon, thread rod Info anchor 4 Ya'x2%'x0"-8Y4" 2
AN plate to sef gap af bracket end and 4-12-99
¢ Rods \\ \ T torque to 300 FT. LBS.then torque <> PLANS APPROVAL DATE
Not all bolfs shown /o*dla.A354 Grade A double nufs as above > The State of California or I+s officers or agents
for clarlly. See VIEW BC threaded rod.(4) v shall rpo: be reipor‘\smfle flor fhsl acm;rfr:ﬁl OT oot
- oot.
E,Elua)/n;j ,’[V'!TEV/M‘:’F Slngle nUrOn OUrS’de <> completeness o electronic copies © s plan sf
or Doffs nor snown. end onfy. 1 b Yot sift
/ D | Jenrdpesy ! AS-BUILT REFERENCES:
PART SECTION D-D 1% X235 52" 1" 2 AMERICAN BRIDGE CO. SHOP PLANS:
- & [] 1L % s [l
Y D> 1% X3z X071 ! Order No.G4860: Upper Deck Floor Beams
D Y x7lo x2-2%" 2 Sheets 201,202, 205
5 I x4y k21" 2 Lower Deck Floor Beams
Order No.64862: Upper Deck Floor Beams
Exlsting exterlor NOTE: zgebef}sn 403. 246578. 412,415
gusset plate Concurrent Retrofltf, see ¢ . , ru
T SSTIFFENING TRUSS-END POSTS* A For, dimenslons not Ilsteg FILLER PLATE@ Lower Deck Floor Beams
sheets for dimensions nof shown, on "RETROFIT DETAIL\3) NO# sheef. Sheets 401 thru 404, 406
See "EXTERIOR SPLICE/ANCHOR 407,409 thru 411,413,414
TE DETAILS® on "RETROFIT DETAIL 3 b5/
i NO.4* sheef. I 4 e
A ty L6x3!p"x i, 4 6
Drfi oles for B 8] x3)2"x%
restralner rods, E‘
|
0| i Bar /" x %" %'plafe\
[o | 7 i =
o | " ——— Existing %" Plate o © =
o | end panel ;ﬁ\“‘
o Exisfing CI2x207 Ty
® Alsting CI2x20; =
¢ Endpost - . Ol otes Tor 1" o © ~
P 2 GG ; S dla.HS.bolts.(4)
| Exlsting %" Plate i -+ £
/ .
VIEW E-E bafn pare : PLAN
= v ;
Concurrent Refroflt, see 'STIFFENING . B,I, ’ ' /—¢ Gutter 24y’
TRUSS-END POSTS" shests for dimer- fo—— &L Jh 4 Equal Spaces = 16
slons ot shown. See “INTERIOR
SPLCE/ANCHOR PLATE DETALS Al
on "RELROFIT DETAL 9 _ELEVATION H
No. [4) steet. ! v v > © & &> e
5] ~
D Nl : Bl
= x
4 = = S
Drill holes 1o allow re- A » g |
straler rods fo pass (4 | —Extsting Inerior ¢ Gutter ¥ piate w
gusset plate TS~
» x|
= I 3
- . 3 750 P . Drlf boles for %
ST & t L ‘ i dla. HS.bolts.i0)
<l ”
o | |e
| |e L6x3 5" 53" -
S E ELEVATION
s B
¢ End-post . PLAN o
Kl 5 DIAPHRAGM DETAILS i
210 k-
) NOTE: THE CONTRACTOR SHALL VERIFY ALL CONTRULLIgGA;){EAL/gTER/AL -
- DIMENSIONS BEFORE ORDERING OR FABRICATIN . u
—VIEW F-F DRAIN GUTTER MODIFICATION DETAIL
) 210 SFOBB-SEISMIC RETROFIT PROJECT NO. 18 |
8y THECKED BRIDGE NO. S
oo |™ 6Tansk ] STATE OF DIVISION OF STRUCTURES meWEST SPAN STIFFENING TRUSS-FLOOR BEAMS|:
DETALS D.Radiey R.Rashed! C A L I F O R N I A STRUCTURE DESIGN 1 o POST MILE -
auantites | g Hoo HEKED 5 Fad DEPARTMENT OF TRANSPORTATION 5.3/7.7 RETROFIT DETAIL No'z =
T T T T e o S TTELI Ry s LA | T
D5 030 239 (0D 59 R M ! ! I |ewoazzs i — T T 1 T T T [lsirloa0}
L3oiMaAKE s Jiracley FILENAMI: 677 _de=a119_2.2dd
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oftrans:
04| SF 80 5.5/7.8 | 780 |1049
>
TYP. REGISTERED ENGINEER - CIVIL
’\ e M e A, 3 W S M
/%”P/are\ F cope 7 : ‘ | ‘
|
P 1% Plate - 4-12-99
- ) I | | | ! I | | 1 /_?/;I!é]/fggilg;i;:r b PLANS APPROVAL DATE
ﬁ? - T » BC threaded rod.(4) The Stagte of California or Its officers or agents
1 H shallnot be responsible for the accuracy or
N -4 %e ‘@’ ‘@’ ! ‘@’ ‘@’ completeness of electronlc copies of this plan sheet.
o - H - H 1 H - H 1% Piate
° = | | i | | ;
1 | | . o
et L i L i ] i i i i i 1" Pite -1 ¢ Rod ® Drit B4 dla. ole for
i T T [ 0 1 [ i - Mo'dla.A354 Grade
- o BC fhreaded rod.(4)
N[ I | )
! ! l ! . i L AR /A S A
ELEVATION END [ar i il e i ] = . 2 ‘ z .
' g g g ' T
ELEVATION : IR A
H T I
A %" Plate, new r@1 I :@1 v
Vo* Piats barrler post base plae. - ! I
. 1 ool I
A \ » %" Pidte : REEE i
B N\ W s — : :
A & LA &% / % i3
] X / END
b . T = I -
5| . KL L %
. Vy* Plate T b--ef T
‘7!’/4'P/are ﬁ | . ¥
- BN
o1~ ¥ s | 5
. i 21 AN R e — J—— | -—t
3 === -
| ‘ &y
{:)— F—- F---
- ‘ I
ol To \@. 5 o —| / | ¥
- Al ‘ & ; @ O @ ,@/, @ o A
Bl =4 I | : = 1< N
L | " I i %Jt
o 1
=R
2 | s N
' 1% A
§i5 3 i) W - W
%" B NOTE:
THE CONTRACTOR SHALL VERIFY ALL
>—re. PLAN PLAN CONTROLLING FIELD DIMENSIONS
BEFORE ORDERING OR FABRICATING
ANY MATERIAL R
For locatfon of Restralner Bracke!TYPE DS-A' l
" " see "PART PLAN VIEW''PART ELEVATION- B
For loeation of Restrainer BrackstTYFE D9-B' _ UPPER FLOOR BEAW and *PART SECTION z
BRACKET TYPE " D9-A " 60 "PART ELEVATION-UPPER FLOOR BEAW BRACKET TYPE D9-B A on *RETROFIT DETAIL (9] N0 sheat. g
and *PART SECTION B-B*on "RETROFIT . 30 2
Al toles for T dia.HS.bolls unless olferise shown 3" - IO Seal weld dll gpen Jolnis gtg.— AL Rgggg ‘{_-’ ;MBE%L ‘TVAORZT ;Eg Al holes for 1* dla. HS.bolts unless otherwlse shown Seal weld aff open Jolnts u
on (9) sheet, o
SFOBB-SEISMIC RETROFIT PROJECT NO. 18 |
8y THECKED BRIDGE NO. ;
o - — STATE OF DIVISION OF STRUCTURES 34-000s IWEST SPAN STIFFENING TRUSS-FLOOR BEAMS;
il CALIFORNIA STRUCTURE DESIGN 10 £OST ie o =
PRe— = DEPARTMENT OF TRANSPORTATION 5.3/7.7 RETROFIT DETAIL NO.3 =
DS OSD 2039 (CADD 9/95) ORIGINAL SCALE IN INCHES ! | ! ‘ ! | CU 04228 DISREGARD PRINTS BEARING 1 ByIE OM DA 1B SUKELIV NATY 51 AGE QP Y oeer | o N
FOR REDUCED PLANS M , . 3 EA 043501 EARLIER REVISION DATES — - |01—33—"3|07' | | I | | I 678' 940 |=

CSiAMERL: draciey FILENAHZ: G1S

e=a1 1% 2.2dd

Bridge Seismic Retrofit - Examples Figure 18-11.9




Bripce DesigN DeTaILs « January 2009

@

&

En
-

- POST MILES | SHEET | TOTAL
i 3 /] OIST.[ COUNTY | ROUTE TOTAL PROJECT | NO. |SHEETS
1049

Ty ¢ e ' F Hﬁ,}{; 04| sF 80 5.5/7.8 | 781

]
7
&
&
-&
—1
-
&
o
|z
\\
8

Drfit fo clear
exfsting rivet
head.

- REGISTERED ENGINEER - CIVIL
i — | :
4 . ‘ : |
= ' .
- | = Drlli holes for I ELEVATION ) 372-! W, 4-12-99
Es dla. H.S.boits.(8) END i I ¢ Floorbean PLANS APPROVAL DATE
; 224 " T | The Stats of Callifornia or Its offlcers or agents
d) d) H O shallnot be responsible for the accuracy or
’ | | | 1 | | | | v | ‘II completeness of electronlc copies of this plan sheet.
e b o
Drllt foles for I [ R I N il _ |
dia HS.bofs. 6 N\ = o 5 S @O
No-o-—o-—0—b—o > Dril oies for _é@— -7
—|- — — — e - —- . I H
FILLER PLATE @ T | restralner rods. i | Concurrent Retroflt, see *STIFFENING
- — "" TRUSS-END POSTS" sheets for dlmen-
© {T} | f? © slons not shown. For lacatlon of *SPLICE/
A 7 & i ANCHOR PLATE  see 'VIEW E-£'and
L ; . ; —VIEW F-F* on "RETROFIT DETAIL
24 4% SN HO.2" shest.
PLAN ¢ End-post \_/'\1 1 Mafch floorbeam fo
Drfiifo clear - \ ZZZ ;gosf connecfion
" " 3
sisg rie FABRICATED ANGLE "D9-E | o | o
All plate 34" thick unfess otherwlse shown. 2'-r-o |
2 U
vl w e e Yt e | & Wﬁw
EXTERIOR SPLICE/ANCHOR PLATE
S YT
= LN . o - : Hsh
TAD < h & I I
N ——<¢ °
o Q} {Jir} AN S A ——— ¢ Floorbeam
= o
= .
o O © Sas !
v
- I Match floorbeam to
Egé /f/rgljl/;i Itgg& —‘ﬁf '@ : ’f -y L end;posr connection
Orlil toles for 7 ELEVATION —_— ange.
dla. H.S. bolts. (30} _— END o {? " o o
Is* —
] |

TR 5 SRR Y ORI S FUUUOROR 0 SRR 5 USROG O ORI O SUUIOU 0 N O OISO SR N 1!
= | o
Drlif holes for /' \g}

dla. H.S. bolts.(9)
N ¢ End-post —/

Forgr--mmm-m-mme- P - mmmmmm e me P B e CETEECEETET PR
| H 1 T H HN
i h @ E(p @ @E O q E q) E .{b E E Concurrent Reirofif, see *STIFFENING

TRUSS-END POSTS® sheets for dimen-

slons not shown. For focatlon of *SPLICE/ =

MCHOR PLATE  see "VIEW E-E*and -

__VIEW F-F*on "RETROFIT DETAIL B
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