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GENERAL NOTES

PURPOSE: These example plan Sheets A through D were prepared to illustrate the
typical contents of a set of drawings necessary for a GRS-IBS project. Presented in
these plans are the assumptions for the bridge and GRS-IBS systems with typical
wall heights (H) ranging from 10 to 24 feet. Two conditions were prepared for the
quantity estimate Sheetl B: "poor soil conditions” and "favorable soif conditions”,
INTENDED USE: These plans are nol associated with a specific project. All
dimensions and properties should be confirmed and/or revised by the Engineer of
Rfcord prior to use. Project specifications should be prepared to supplement this
plan set.

DESIGN

DESIGN LOADS AND SOIL PROPERTIES
Combined load: Superstructure (qLL + gB) 2 TSF maximum (service load,
allowable stress design). Roadway live load surcharge: 250 psf uniform vertical

Road Base unit weight = 140 pcf, thickness = 34-inches

"Poor™ Soil Conditions:
Retained backfill: Unit weight= 125 pcf, friction angle= 34°, cohesion = 0 psf,
(Cohesion > 200 psf assumed for temporary back slope cut conditions
during construction.)
dmax > 1.0 inches
Reinforced fill: Unit weight=115 pcf, friction angle = 38°, cohesion = 0 psf
RSF backfiil: Unit weight = 140 pcf, friction angle = 38°, cohesion = 0 psf
Foundation soil: Unit weight = 125 pcf, friction angle = 30°, cohesion = 0 psf

"Favorable"” Soil Conditions:
Retained backfill: Unit weight = 125 pcf, friction angle = 40°, cohesion = 100 psf
Amax = 0.5-inches
Foundation soil: Unit weight = 125 pcf, friction angle = 40°, cohesion = 100 psf
Reinforced fill: Unit weight = 120 pcf, friction angle = 42°, cohesion =0 psf
RSF backfiil: Unit weight = 120 pcf, friction angle = 42°, cohesion = 0 psf

DESIGN SPECIFICATIONS

. Geosynthetic Reinforced Soil Integrated Bridge System Interim Implementation
Guide, FHWA-HRT-11-026, January 2011.

. Design methods follow the ASD design methods presented in Chapter 4 of the
reference Manual. No seismic design assumed.

3. Conduct a subsurface investigation in accordance with "Soils and Foundations”,

FHWA-NHI-06-088 (2006) and "Subsurface Investigations”, FHWA-NHI-01-031,
(2006).

Design factor of safety against sliding is > 1.5; Factor of safety against bearing
failure is > 2.5.

5. A global stability analysis must be performed for each site. Factor of safety

against global failure is to be > 1.5.

8.
Settlement below the RSF is assumed to be negligible. No differential
settiement between abutments is assumed.

Sliding checks were conducted at the top and bottom of the RSF to
meet the minimum factors of safety in the reference manual.

Road base thickness (hpy) assumes a 32-inch structure and 2-inch
pavement thickness.

CONSTRUCTION SPECIFICATIONS

1

z.

Site Layout/Survey: Construct the base of the GRS abutment and wingwalls within
1.0 inch of the staked elevations. Construct the external GRS abutment and
wingwalls to within £0.5 inches of the surveyed stake dimensions.

. Excavation: Comply with Occupational Safety and Health Administration (OSHA)

for ail excavations.

. Compaction: Compact backfilf to a minimum of 95 percent of the maximum dry

density according to AASHTO-T-99 and £ 2 percent optimum moisture content In

the bearing reinforcement zone, compact to 100 percent of the maximum dry density
according to AASHTO-T-99. Only hand-operated compaction equipment is allowed
within 3-feet of the wall face. Reinforcement extends directly beneath each layer of
CMU biocks, covering > 85% of the full width of the block to the front face of the wall.

. Geosynthelic Reinforcement Placement: Pull the geosynthetic taught lo remove

any wrinkles and lay flat prior to placing and compacting the backfill material.

Splices should be staggered at least 24-inches apart and splices are not allowed in the
bearing reinforcement zone. No eqguipment is allowed directly on the geosynthetic.
Place a minimum 6-inch layer of granufar fill prior to operating only rubber-tired
eqguipment over the geosynthetic at speeds less than 5 miles per hour with no

sudden braking or sharp turning.

. RSF Construction: The RSF should be encapsulated in geotextile reinforcernent

on all sides with minimum overlaps of 3.0 feet to prevent water infiltration. Wrapped
corners need to be tight without exposed soil. Compact backfill material in lifis less
than 6-inches in compacted height. Grade and level the top of the RSF prior to final
egcapsu!ation, as this will serve as the leveling pad for the CMU blocks of the GRS
abutment.

. GRS Wall Face Alignment: Check for level alignment of the CMU block row at

feast every other layer of the GRS abutment. Correct any alignment deviations
greater than 0.25 inches.

Beamn Seat Placement: Generally, the thickness of the beam seat is

approximately 8 to 12 inches and consisls of a minimum of two 4-inch lifts of wrapped-
face GRS, Place precut 4-inch thick foam board on the top of the bearing bed
reinforcement butl against the back face of the CMU block. Set half-height or fulf
height (depending on wall height and required clear space) solid CMU blocks on

top of the foam board. Wrap two approximately 4-inch lifts across the beam seat.

Superstructure Placement: The crane used for the placement of the

superstructure can be positioned on the GRS abutment provided the outrigger

pads are sized for less than 4,000 psf near the face of the abutment wall. Greater
loads could be supported with increasing distance from the abutment face if

checked by the Engineer of Record. An additional layout of geosynthetic
reinforcement can be placed between the beam seat and the concrete or steel beams
to provide additional protection of the beam seat. Set beams square and level
without dragging across the beam seat surface.

. Integrated Approach Placement: Following the placement of the superstructure,

geotextile reinforcement layers are placed along the back of the superstructure,
built in maximum lift heights of 6-inches (maximum vertical spacing of
reinforcement < 6-inches). The top of the final wrap should be approximately
2-inches below the top of the superstructure to allow at least 2-inches of aggregate
base cover over the geosynthetic to protect it from hot mix asphalt.

REINFORCING STEEL
Provide reinforcing steel conforming to ASTM A615, GR. 60.

CMU BLOCK

In colder climates, freeze-thaw test (ASTM C1262-10)} should be concluded
to assess the durabilfity of the CMU and ensure it follows the standard
specification (ASTM C1372). Additives can be used to reduce efflorescence
at the face of the blocks if they are at locations subject to de-icing chemicals.

Compresive strength = 4,000 psi minimum

Water absorption limit = 5 %

Hblock = 7%" Lok = 15%" Dbwc = 7%"

Note: In many construction applications CMU blocks are placed with a %" mortar
Joint to create an in place nominal dimension of 8" x 8" x 16".

REINFORCED BACKFILL GRADATION

Reinforced Backifill Gradation = See Geosynthetic Reinforced Soil Integrated
Bridge System Interim Implementation Guide, Table 1 or Table 2. Consider
GRS CMU minimal dimensions to be the same.

GEOSYNTHETIC REINFORCEMENT TENSILE PROPERTIES

Required ultimate tensile strength = 4,800 Ib/ft by (ASTM D 4595 (geotextiles)
or ASTM D 6637 (geogrids))
Tensile strength at 2% strain = 1,370 Ib/ft

POLYSTYRENE FOAM BOARD

Provide polystyrene foam board conforming to AASHTO M230, type VL.
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6. Performance criteria: tolerable vertical strain = 0.5% of wall height (H): Before foldin ; COVER SHEET
: S p ; g the final wrap, it may be necessary fo grade the surface aggregate
tolerable lateral strain = 1.0% of b and a, (bearing width and setback) of the beam seat slightly hig'h, to about 0.5 inches, to aid in sealing the
superstructure and to maximize contact with the bearing area.
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