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MSE WALL ELEVATION1
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CONCRETE PAVEMENT CONSTRUCTION SHALL CONFORM TO
MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION
STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION
(LATEST EDITION).

NTS

 NONREINFORCED PCC PAVEMENT SECTION 

PREPARED SUBGRADE

4" THICK, MECHANICALLY COMPACTED
MoDOT TYPE 5 AGGREGATE BASE COURSE
(SPECIFICATION SECTION 32 1123)
EXTEND 12" BEYOND EDGE OF PAVEMENT.

8" THICK, NONREINFORCED PORTLAND
CEMENT CONCRETE (PCC) PAVEMENT
(SPECIFICATION SECTION 03 0000)

SEE SPECIFICATION  SECTION 31 2200 EARTWORK FOR SUBGRADE
PREPARATION AND BASE COURSE COMPACTION REQUIREMENTS.
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CONCRETE SIDEWALK DETAIL
NTS

PREPARED SUBGRADE (SPEC SECT 31 2200)

CONSTRUCTION JOINT 10'-0" O.C.

PREPARED SUBGRADE
(SPEC SECT 31 2200)6" P.C. CONCRETE

(SPEC SECT 03 0000)

6" P.C. CONCRETE
(SPEC SECT 03 0000)

EXPANSION JOINT 20'-0" O.C.

MECHANICALLY COMPACTED
4"  TYPE 5 AGGREGATE  BASE

(SPEC SECT 32 1123)

MECHANICALLY COMPACTED
4" TYPE 5 AGGREGATE BASE

(SPEC SECT 32 1123)
5'-0"
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18"

12"

4.00"

4.06"

6.00"

TERMINAL ANCHOR
NTS

ECB TYPE A SEAM
NTS

TOP ANCHOR
NTS

STAPLE CHECK
SLOT

NTS

FLOW

(DOUBLE ROW OF STAPLES
SEE STAPLE CHECK SLOT)

STAPLE (TYP)

RECP-ECB STANDARD DETAILS
(SPEC SECT 02485)

11.99"
12"
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R7-8

SIMILAR TO  R7-8b
BUT SAYING 'LIFT-VAN
ACCESSIBLE ONLY'
(WHERE SHOWN)

60" MIN

ACCESSIBLE PARKING SPACE
IDENTIFICATION SIGNS
NTS

Note:  Installation of signs shall maintain
accessible route (36" wide min).

Note:  1 in every 4 accessible parking
spaces provided shall have a parking sign
that notes the accessible space it serves
is "Lift-Van Accessible ONLY" as required
by Missouri State Law.

Note:  Signs must meet the requirements
of the federal Americans with Disabilities
Act , as amended by Missouri Revised
Statutes and its related rules and
regulations.

SIGN POST

PROPOSED GRADE

30" MIN

24"

Q
U

AN
TI

TY

NUMBER
SIGN

2
1

ACCESSIBLE PARKING SPACE
R7-8

R7-8b

MUTCD

(INCHES)
SIZE

18 X 12
12 X 9

(SQ. FT.)
AREA

1.50
0.75

(SQ. FT.)
EACH SIGN

3.00
0.75

TOTAL AREA

COMMENT

Permanent Signs Notes:
1. Do not scale drawings, follow dimensions.
2. All permanent signs called for on the plans shall be constructed and

installed in accordance with the current Manual on Uniform Traffic Control
Devices (MUTCD).

3. Signs shall be located in accordance with the MUTCD.
4. Mounting heights for all signs shall be in accordance with the MUTCD.
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ACCESSIBLE PARKING SPACE LAYOUT
NTS

NOTE:
1. A CURB STOP SHALL BE INSTALLED AT EACH ACCESSIBLE

PARKING SPACE STRIPED AS PART OF THIS PROJECT
(TOTAL 2).

2. CURB STOPS SHALL BE CENTERED BETWEEN STRIPING.
3. CURB STOPS SHALL BE PRECAST REINFORCED CONCRETE,

6' LONG BY 5" TO 7" HIGH.
4. CURB STOPS SHALL BE SECURED USING TWO STEEL PINS

DESIGNED FOR THAT PURPOSE.

2.
5'

CURB STOP

10'-0"

20
'-0

"

EDGE OF
PAVEMENT

STRIPING:
6" WIDE,
WHITE

10'-0" MINIMUM
ACCESS AISLE

ACCESSIBLE SIGN

6"

LIFT VAN
ACCESSIBLE
ONLY SIGN
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 C-501
5

 C-501
5

MINIMUM HEIGHT
3'-0" FOR 15" PIPE
EXTEND TO EVEN
BLOCK COURSE

PIPE COLLAR
NTS

4
-

ELEVATION

SECTION C-C

21
2" CLEAR

(TYP)

18" MIN
LAP

#6 BENT BAR

#4

#5

C

C

15" CMP

WRAP PIPE WITH SINGLE
LAYER OF COMERCIALLY
AVAILABLE 55-POUND ROLL
ROOFING.

3" CLEAR
(TYP)

8" MIN.

FRONT FACE
OF MSE WALL

24" (MIN)

DRAINAGE
 AGGREGATE

MIN EMBEDMENT

12"
(MIN)

SOIL REINFORCEMENT (TYP)

REINFORCED
BACKFILL

WEDGE AREA
BACKFILL

MSE WALL TYPICAL SECTION
NTS

DRAINAGE SYSTEM DRAINAGE SYSTEM

SLOPE EXCAVATION LINE,
TO BE BENCHED

BASELINE

6"
MIN

6" MIN

6"
MIN

LEVELING PAD

SELECT GRANULAR BACKFILL

SELECT GRANULAR BACKFILL, r OR
BETTER AGGREGATE MATERIAL w

12"
MIN

DESIGN LENGTH OF SOIL REINFORCEMENT
(DELEGATED DESIGN)

EXTEND UPPER
TWO LAYERS 3'

SEPARATION
GEOTEXTILE

SEPARATION
GEOTEXTILE

THETA (
)

Select Granular Backfill:
Select granular backfill shall extend a minimum of 12" beyond the end of all soil reinforcement.
Where the angle, Theta ( ), between the retained backfill excavation/fill line and the horizontal is
less than 90°, the wedge area backfill between  and 90° shall be filled with select granular
backfill.

- For (45°+ b /2) <  ≤ 90°, properties for retained backfill shall be used for active force
computations.

- For ≤ (45°+ b/2), contractor shall have the option to use select granular backfill, r, or
better aggregate material, w for active force computations in the wedge area backfill.  For active
force computations, the angle of internal friction for wedge area backfill material, r or wshall be
limited to 34° unless determined otherwise in accordance with Section 1010.  If r or w > 34°is
desired for wedge area backfill then test report shall be submitted with manufacturer's design
plans.  r or w shall not be greater than 40° for computations.  Final configuration of this option
shall be sent to Engineer for a new overall global stability analysis.  Design w shall be shown on
manufacturer's plans if used.

Show range of acceptable Theta ( ) angle on shop drawings which must be consistent with
design computations and proposed construction of wall. Coordination between wall designer
(manufacturer) and contractor is required before shop drawing submittal.
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MECHANCALLY STABILIZED EARTH (MSE) WALLS GENERAL NOTES:
1) Mechanically stabilized earth (MSE) wall work shall consist of furnishing materials, labor, equipment, and supervision to install a MSE wall system in

accordance with the plans and specifications (Section 323216) and in reasonably close conformity with the lines, grades, design, and dimensions shown
on the plans or established by the Owner.

2) MSE wall systems shall be built in accordance with Section 720 of the St. Louis County Standard Specifications for Road and Bridge Construction and
these plans.  In the case of a discrepancy between these documents, the issue shall be immediately brought to the attention of the Owner for resolution.

3) Materials

a) MSE walls are to be VERSA-LOK Square Foot wall system, Tensar Mesa Retaining wall system, or Rockwood Rretaining Wall Classic 8 system,
8"x18"x12", spilt-face block, natural color, as approved by the Owner.

b) Select granular backfill shall meet the requirements of Section 1010 with an angle of internal friction no less than 34 degrees.  Laboratory shear testing
of material will not be required whenever 80 percent of the particle sizes are greater than 3/4 inch or whenever backfill material consists entirely of
crushed limestone.  Rapidly draining backfill shall meet the requirements for Aggregate for Drainage per Section 1009.

c) Material for leveling pad shall consist of compacted sand, gravel, or combination thereof (USCS soil types GP, GW, SP, & SW) and shall be a
minimum of 6 inches in depth.  Lean concrete with a strength of 200-300 psi and 3 inches thick maximum may also be used as a leveling pad material
if approved by the Owner.  The leveling pad should extend laterally at least a distance of 6 inches from the toe and heel of the lowermost SRW unit.

d) Soil reinforcement shall be part of the MSE wall structural system developed and tested by the manufacturer.  The soil reinforcement length shall be
calculated based on external and internal stability considerations accounting for all special load conditions and all design criteria.  Soil reinforcement
length shall be as a minimum approximately 70% of the wall height (as measured from the top of the leveling pad to the top of the wall).  The soil
reinforcement length shall be uniform throughout the entire height of the wall.  The upper two layers of soil reinforcement shall be extended 3-ft beyond
the lower layers.

e) Separation geotextile, meeting the requirements of Section 1011, shall be placed between the select granular backfill and the backfill being retained by
the MSE system.

f) Topmost layer of soil reinforcement shall be fully covered with a minimum of 3-inches of select granular backfill, as approved by the wall manufacturer,
before placement of the Separation Geotextile.

4) Drainage System shall be in accordance with Sections 720 and 1013 of the St. Louis County Standard Specifications for Road and Bridge Construction

a) Drainage system shall include perforated pipes located at the base of the wall and at the basal interface between the reinforced backfill and the
retained backfill as detailed on the approved shop drawings.  Drainage system shall include non-perforated lateral drain pipe outlets spaced at 40-ft
maximum along the length of the wall.  Drainage system shall include non-perforated pipe outlets at the low points of the system.

b) Drainage system pipe minimum 4” diameter perforated PVC or PE pipe.  All pipe shall be sloped to drain, 1% minimum slope unless shown otherwise
on approved shop drawings.

c) All pipe outlets shall have rodent screens installed.
d) Drainage system shall be discharged to daylight.  Discharge shall be to the face of the curb, a minimum of 12-inches from the exposed front of the

MSE wall with no curb, or beyond the sloped embedment, unless approved otherwise by the Owner.
e) Contractor shall modify the drain details as shown if it will improve flow as may be the case for stepped leveling pad and for an uneven ground line, if

approved by the Owner.
f) Where drainage system cannot drain to the bottom of the wall and reinforced backfill due to adjacent grades, Delegated Design shall provide for

maximum positive drainage of backfill and shall account for induced hydrostatic loads and affects on bearing capacity.  Low permeability granular
material may be used as backfill below elevated drainage system pipes, if approved by the Owner and include in the Delegated Design.

g) Storm pipe systems shall be kept separate from MSE wall drainage system.
5) Ground Improvement at MSE walls:

a) This work shall consist of replacing the insitu soil below the MSE Walls as required by the Delegated Design of the MSE Walls or these plans.  The soil
shall be removed and replaced with well graded, MoDOT Type 5 Aggregate (See Specification Section 32 1123).

b) The Ground Improvement shall extend laterally in all directions beyond the footing and reinforced backfill a distance equal to the depth of the
Improvement as required by the Delegated Design of the MSE Walls or these plans.  The completed Ground Improvement shall provide a net
allowable bearing pressure or factored net bearing resistance as required by the Delegated Design of the MSE Walls.

6) The Contractor shall provide MSE wall designs (Delegated Design) and shop drawings for each wall, signed and sealed by a Registered Professional
Engineer in the State of Missouri.

a) Delegated Design of MSE walls shall coordinate with abutting improvements including walls, buildings, and stairwells.  Construction efforts shall
ensure loss of soil or backfill is prevented.  Shop drawings shall include sufficient details to show proper coordination.

b) The intersection of numbered MSE walls shall be made by interlocking courses in accordance with the manufacturer's recommendations.  Course
elevations shall be coordinated between intersecting MSE walls.

c) Delegated Design of MSE walls shall coordinate with all embedded improvements within the reinforced backfill and additional zone of influence behind
the wall.  These improvements include rail/fence, guardrail, barriers, foundations, light standards, utility boxes, etc.

d) No construction work shall commence prior to written approval of Delegated Designs and shop drawings by the Owner.
e) No separate payment will be made for Delegated Designs and shop drawings but shall be considered incidental to the MSE wall costs.

MECHANCALLY STABILIZED EARTH (MSE) WALLS GENERAL NOTES (cont'd.):
7) The Contractor shall show the following items on the design drawings and/or on the shop drawings.

a) The leveling pad shall be horizontal.  Leveling pad length and step elevations shall be based on the wall manufacturer's
recommendation.  Top of leveling pad elevations shall not be higher than theoretical top of leveling pad elevations shown
on these plans.

b) Soil reinforcement material, length, and elevation.
c) Range of acceptable slope excavation line angles.
d) Drainage system details including pipe elevation, discharge locations, and discharge details.
e) Details for railing/fence foundations at MSE walls.

8) Measurement of mechanically stabilized earth wall systems will be made to the nearest square foot.  The quantity to be paid
will be measured from the wall outline as shown on the plans as listed with each wall elevation.  No adjustments in the
measured quantity will be permitted for additional wall area required to meet the minimum wall elevations shown on the
plans.  Final measurement will not be made except for authorized changes during construction or where appreciable errors
are found in the contract quantity. The revision or correction will be computed and added to or deducted from the contract
quantity.

9) Payment for MSE walls shall include all materials, labor, equipment, supervision, and Delegated Design necessary to install
the MSE walls complete.  The following shall be considered incidental to the MSE wall construction and no direct payment
shall be made: excavation behind the face of the wall including for the leveling pad and ground improvement, ground
improvement, leveling pad, wall units, cap units or capstones, drainage system (to discharge), drainage aggregate, select
granular backfill, better aggregate material, MoDOT Type 5 aggregate backfill (where specified), soil reinforcement,
separation geotextile, pipe collars, grade beams, etc.

Mechanically Stabilized Earth (MSE) Walls Design Notes:
1) Design Specifications: 2002 AASHTO LFD (17th Ed.) Standard Specifications (Section 5, ASD Design)

2) The factors of safety for external stability shall be 2.0 for overturning and 1.5 for sliding.  For seismic design the factors of
safety shall be 1.5 for overturning and 1.1 for sliding.

3) Select Granular Backfill:

a) Actual r≥ 34°for the select granular backfill (reinforced backfill and wedge area backfill).
b) Design r = 34° for the select granular backfill (reinforced backfill).

4) Special Load Considerations:

a) Delegated Design of the walls shall account for traffic loads.  Traffic loads shall be treated as uniform surcharge loads.
The live load surcharge pressure shall be equal to not less than 2 feet of earth.

b) Guardrails located within the reinforced backfill of a MSE wall shall be placed a minimum distance of 3.3 feet from the
wall face and embedded a minimum of 5 feet below grade.  Delegated Design of the wall shall account for partially or fully
severed reinforcement layers by designing the surrounding reinforcement layers to carry the additional load which would
have been carried by the severed reinforcements.  The upper two rows of reinforcement shall be designed for an
additional horizontal load of 300 pounds per linear foot of wall.  Two rows of reinforcement (minimum) are required in the
upper four feet of the wall.

c) Delegated Design of the walls shall account for rail/fence height, embedment, and location.  Rail loads shall be per
building code.  Fence loads shall account for fence material and wind loads.  If directly mounted to the wall the upper
24-inches of the wall, at minimum, shall be engaged and additional mass may be required to satisfy structural design
requirements.  Offset installations shall be 3-ft minimum behind the face of the wall and shall engage at least one soil
reinforcement within the upper 2-ft of the wall.  Engineered post anchoring systems may be submitted for approval.

d) Delegated Design of walls at the bioretention basin shall account for hydrostatic pressures.  A minimum differential
hydrostatic pressure equal to 3.3 feet of water shall be considered for design.  This load shall be applied at the high-water
level using the 100-year low flow blocked maximum computed water surface elevation.  If rapidly draining backfill is not
provided, Delegated Design shall account for possible rapid drawdown conditions.
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