SCOPE

SCOPE INCLUDES STRUCTURAL DESIGN AND DETAILING OF GRAVITY AND REINFORCED SEGMENTED CONCRETE
BLOCK HETAINING WALLS. THE WALLS DEPICTED IN THIS DOCUMENT ARE TO BE INSTALLED IN RESIDENTIAL AND
LIGHT COMMERCIAL APPLICATIONS. EACH SPECIFIC WALL INSTALLATION IS TO MEET THE CONDITIONS AND
ASSUMPTIONS OF OUR DESIGN AND SPECIFICATIONS. ALL OTHER SITE CONDITIOMNS REQUIRE SITE SPECIFIC
DESIGNS. ALL CONSTRUCTION IS TO BE DONE IN ACCORDANCE WITH THIS DOCUMENT, STANDARD INDUSTRY
FPRACTIGE, AND THE REQUIREMENTS OF ALL APPLICABLE GODES. SPECIFIC SITE FLANS ARE QUTSIDE THE
SCOPE OF THIS DOCUMENT. THE AFFIXED SEAL HERE IS FOR THE FULL DOCUMENT SET SPECIFIED IN THE INDEX.
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| S1 INDEX & CETIFICATION
S2-85 SPECIFICATIONS
S6-S10 | BLOCK UNIT DIMENSIONS
S11 GRAVITY WALL w/ LEVEL BACKFILL
S12 GRAVITY WALL w/ SLOPING BACKFILL
513 GRAVITY WALL w/ SURCHARGE LOAD
S14-515 | REINFORCED WALL w/ LEVEL BACKFILL
S16-517 | REINFORCED WALL w/ SLOPING BACKFILL
S18-S519 | REINFORCED WALL w/ SURCHARGE LOAD
S20-S21 | TIEBACK WALL W/ LEVEL BACKFILL
S22-S23 | TIEBACK WALL w/ SLOPING BACKFILL
S24-S25 | TIEBACK WALL w/ SURCHARGE LOAD
S26 TIEBACK DETAIL AND REQUIRED CAPACITIES
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SPECIFICATION FOR SEGMENTAL RETAINING WALL SYSTEMS
PART 1. GENERAL
1.1 SECTION INCLUDES

RETAINING WaALL CONSTRUCTED OF MODULAR CONCRETE BLOCK UNITS
LEVELING PAD BASE

DRAINAGE AGGREGATE

BACKFILL

GEOSYMTHETIC REINFORCEMENT FABRIC AS REQUIRED

EMBEDDED EARTH ANCHORS AS REQUIRED

DRAINAGE PIPE

REFERENCE STANDARDS
A SEGMENTAL RETAINING WALL UNITS

1. ASTM C 1372 - STANDARD SPECIFICATION FOR SEGMENTAL RETAINING WALL UNITS

Z. ASTMC 140 - STANDARD TEST METHODS OF SAMPLING AND TESTING CONCRETE
MASONRY UNITS

3. ACI318-05 - BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

GEOSYNTHETIC REINFORCEMENT

1. ASTM D 4505 - TENSILE PROPERTIES OF GEOTEXTILES BY THE WIDE-WIDTH STRIP
METHOD
2. ASTM D G262 - TEST METHOD FOR EVALUATING THE UNCONFINED CREEP BEHAVIOR OF
GEOSYNTHETIOS
3. GRIGGY-SINGLE RIE GEOGRID TENSILE STRENGTH
4. GRIGGS - GEOGRID PULLOUT

S0ILS

1. ASTM D 688- MOISTURE DENSITY RELATIONSHIP FOR 50ILS,; STANDARD METHOD
2. ASTM D422 - GRADATION OF S0DILS
3. ABTM D 424- ATTERBERG LIMITS OF S0OIL

DRAINAGE PIPE

1. ASTM D 3034 - SPECIFICATION FOR POLYVINYL CHLORIDE (PVC) PLASTIC PIPE
2. ASTM D 1248 - SPECIFICATION FOR CORRUGATED PLASTIC PIPE

ENGINEERING DESIGN

1. “NCMA DESIGN MANUDAL FOR SEGMENTAL RETAINING WALLS", SECOND EDITION
2. INTERNATIONAL BUILDING CODE 2006
3. DESIGN FACTORS OF SAFETY:
. SLIDING - 1.5
. DVERTURNING - 1.5
. BEARING -3.0
INTERMAL STABILITY - 1.5
. LOCAL STABILITY -1.5
. GLOBAL STABILITY = Mi&
GLOBAL STABILITY OF SITEIS NOT ADDRESSED IN THE FOLLOWING DESIGHN. ADEQUACY
OF SITE S0IL CONDITIONS FOR BEARING CAPACITY AND OVERALL STABILITY ARE THE
RESPONSIBILITY OF THE CONTRACTOR /OWNER, A GEOTECHNICAL ENGINEER MAY BE
CONTACTED TO DETERMINE THE ABOVE.

1.3 DELIVERY, STORAGE AND HANDLING

A, CONTRACTOR IS TO PREVENT EXCESSIVE MUD, WET CONCRETE, EPOXIES, AND LIKE
MATERIALS THAT MAY AFFIX THEMSELVES, FROM COMING IN CONTACT WITH MATERIALS,
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CONTRACTOR IS TD PROTECT MATERIALS FROM DAMAGE. DAMAGED MATERIALS SHALL
NOT BE INCORPORATED INTO THE RETAINING WALL.

PART 2: MATERIALS
SEGMENMTAL RETAINING WALL UNITS

A, SEGMENTED RETAINING WALL UNITS ARE TO BE LANDSCAPE BLOCKS MANUFACTURED BY
MIDWEST READY MiIX OF SOUTH DATKOTA AS DIMENSIONED ON THE STRUCTURAL
DRAWINGS.

CONCRETE USED FOR CONSTRUCTION OF BLOCTK UNITS IS TD HAVE A MINIMLIM
COMPRESSION STRENGTH OF 4,000 PSI AT 28 DAYS. ENTRAINED AIR CONTENT I3 TD BE
BETWEEM 5 AND T35,

BELOCK UNITS FACE IS TO BE OF APPROXIMATE STRAIGHT GEOMETRY.

BLOCK UNITS ARE TO BE STRUCTURALLY SOUND AND FREE OF CRACKS OR OTHER DEFECTS
THAT WOULD PREVENT THE PROPER PLACING OF THE UNIT OR BIGNIFICANTLY IMPAIR THE
STRENGTH OR PERMANENCE OF THE STRUCTURE.

GEOSYMTHETIC REINFORCEMENT

A GEOSYNTHETIC REINFORCEMENT 1S TO CONSIST OF GEOGRIDS OR GEOTEXTILES
MANUFACTURED AS A SOIL REINFORCEMENT ELEMENT. THE MANUFACTURERS/SUFPLIERS
OF THE GEOSYNTHETIC REINFORCEMENT ARE TO HAVE DEMONSTRATED CONSTRUCTION OF
SIMILAR SIZE AND TYPES OF SEGMENTAL RETAINING WALLS ON PREVIOUS PROJECTS.
GEOQSYNTHETIC TYPES IN ACCORDANCE WITH THE ENGINEERED DESIGN INCLUDE:

MIRAFI - MIRAGRID 5XT
STRATA SYSTEMS - STRATAGRID 350
SYNTEEN TECHNICAL FABRICS - SF55

CONTACT ULTEIG ENGINEERS FOR APPROVED GEOSYNTHETIC REINFORCEMENT
ALTERNATIVES.

LEVELING PAD BASE

A AGGREGATE BASE: CRUSHED STOME DR GRANULAR FILL MEETING THE FOLLOWING
GRADATION AS DETERMINED IN ACCORDANCE WITH ASTM D448;

S|EVE SIZE BERCENT PASGING
1 INCH 100

HO. 4 asTO 70
MO, 40 10 TS 35
NO. 200 aTo10

1. BASE THICKNESS: DEPTH AS SHOWN ON STRUCTURAL DRAWINGS (MINIMUM GOMPACTED
THICKMESS).
B. OPTIDNAL CONCRETE BASE: LEAN CONGRETE OF APPROXIMATE 3" THICKNESS WITH A
MINIMUM COMPRESSION STRENGTH OF 2,500 PS| AT 28 DAYS.

DRAINAGE AGGREGATE

A DRAINAGE AGGREGATE 15 TO BE ANGULAR, 1 INCH MINUS CLEAN STONE OR GRANLUILAR FILL
MEETING THE FOLLOWING GRADATION AS DETERMINED IN ACCORDANCE WITH ASTM D422

SIEVE SIZE PERCENT PASSING

1INCH 00

3i4 INCH 75100

O, 4 0-60

WO, 40 0-50

MO, 200 0-5

DRAINAGE PIPE

A THE DRAINAGE COLLECTION PIPE ISTO BE A PERFORATED OR SLOTTED PVC, OR
CORRUGATED HOPE PIFE. THE DRAINAGE PIPE MAY BE WRAPPED WITH A GEOTEXTILE TO
FUMCTION AS A FILTER.
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B. DRAINAGE PIPE IS TO BE MANUFACTURED IN ACCORDANCE WITH ASTM D 3034 ANDI/OR ASTM
D 1248,

26 BACKFILL

A BACKFILL MATERIAL IS TO BE AS SHOWN ON THE STRUCTURAL DRAWINGS. THE ASSUMED
PROPERTIES OF EACH SOIL TYPE ARE AS FOLLOWS:

1. SAMD
A. SOIL CLASSES GW, GP, SW, & SP.
B. EFFECTIVE INTERNAL SDIL FRICTION ANGLE OF 34 DEGREES USED IN DESIGN.
C. SOIL UNIT WEIGHT APPROXIMATELY 120 PCF.
SANDY CLAY/SILTY SAND
A. SOIL CLASSES GM, GG, 5M, 5M-SC, & ML,
B. EFFECTIVE INTERNAL SOIL FRICTION ANGLE OF 30 DEGREES USED IN DESIGH.
C. SOIL UNIT WEIGHT AFFROXIMATELY 120 POF.
LEAN CLAY
A. SOIL CLASSES 5C, ML-CL, & INDRGANIC CL
8. SOIL INTERNAL SOIL FRICTION ANGLE APPROXIMATELY 26 DEGREES.
C. SOILUNIT WEIGHT APPROXIMATELY 115 PCF.

B. MAXIMUM ALLOWABLE PARTICLE SIZE OF BACKFILL MATERIAL IS 2 INCHES.
c. FAT OR SWELLING CLAYS ARE NOT TO BE PLACED BEHIND RETAINING WALL OR WITHIM A
1 TO1 PROJECTION OF THE INFLUENCE ZONE.

2.7 EMBEDDED S0IL ANCHORS
AL ANCHORS ARE TO BE INSTALLED TO A MINIMUM TEMSILE CAPACITY IN ACCORDANCE WITH
THIS DOCUMENT.

B. THE ANCHORS ARE TD BE OF APPROPRIATE MATERIAL OR COATED WITH APPROPRIATE
MATERIAL FOR SUSTAINED BELOW GRADE USE.

PART 3: EXECUTION
4.1 EXCAVATION
A CONTRACTOR 15 TO VERIFY LOCATION OF EXISTING STRUCTURES AND UTILITIES PRIOR TO
EXCAVATION, CONTRACTOR IS TO ENSURE ALL SURROUNDING STRUCTURES ARE
PROTECTED FROM THE EFFECTS OF WALL EXCAVATION. EXCAVATION SUPFORT, IF
REQUIRED, IS THE RESPONSIBILITY OF THE CONTRACTOR.

FOUNDATION PREPARATION

A, LEVELING PAD IS TO BE PLACED DN NATIVE SOIL WITH AN ALLOWABLE BEARING CAPACITY
OF AT LEAST 2,000 PSF, OR AN ENGINEERED FILL CAPABLE OF ACHIEVING THE REQUIRED
CAPACITY AND COMPACTED TO 95% OF STANDARD PROCTOR DENSITY.

LEVELING PAD CONSTRUCTION

A LEVELING PAD |5 TO BE PLACED AS SHOWRN ON THE STRUCTURAL DRAWINGS IN TERMS OF
WIDTH AND DEFTH,

B. LEVELING PAD |15 TO BE COMPACTED TD 95% OF STANDARD PROCTOR OR 90% OF MODIFIED
PROCTOR TO ENSURE A LEVEL, HARD SURFACE ON WHICH TO PLACE THE FIRST COURSE
BLOCKS, PAD IS TO BE PLACED AT THE PROPER ELEVATION TO EMSURE THE FINAL ELEVATION
SHOWN ONM THE STRUCTURAL DRAWINGS. WELL-GRADED SAND MAY BE USED TO SMOOTH THE
TOP % INCH ON THE LEVELING PAD (WHEN USING GRAVEL PAD).

BLOGCK UNIT INSTALLATION

A, FIRST COURSE OF BLOCK UNITS 15 TO BE PLACED ON THE LEVELING PAD, THE UNITS ARE
TO BE LEVELED SIDE-TO-SIDE, FRONT-TO-REAR AND WITH ADJACENT UNITS, AND ALIGNED
TO ENSURE CONTACT WITH THE LEVELING PAD. NO SIGNIFICANT GAPS ARE TO BE LEFT
BETWEEN THE FRONTS OF ADJACENT UMITS

Midwest Ready Mix
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THE BACKFILL IN FRONT AND BACK OF ENTIRE BASE ROW IS TO BE PLACED AND

COMPACTED TOD FIRMLY AMCHOR THE BLOCK UNITS IN PLACE. CHECK ALL UNITS AGAIN FOR
LEVEL AND ALIGNMENT.

ALL EXCESS DEERIS |15 TO BE CLEANED FROM TOP OF UNITS AND THE NEXT COURSE OF UNITS
INSTALLED ON TOF OF THE UNITS BELOW.

POSITION BLOCK UNITS IN A STAGGERED PATTERN WITH THE SEAMS OF BLOCKS BELOW.
BLOCK UNITS ARE TO BE PLACED FULLY FORWARD 50 KNOE AND GROOVE ARE ENGAGED,
CHECK EACH BLOCK FOR PROPER ALIGNMENT AND LEVEL.

PLACE DRAINAGE MEDIA AND BACKFILL BEHIND WALL AS SHOWN ON THE STRUCTURAL
DRAWINGS. ENSURE PROPER PLACEMENT OF FILTER FABRIC AND GEOSYNTHETIC
REINFORCEMENT, IF REQUIRED.

GEOSYNTHETIC REINFORCEMENT PLACEMENT

A PLACE GEOSYNTHETIC REINFORCEMENT AT THE ELEVATIONS AND TO THE EXTENT SHOWN ON
THE STRUCTURAL DRAWINGS.

B. LAY GEOSYNTHETIC REINFORCEMENT HORIZONTALLY ON COMPACTED BACKFILL AND
ATTACHED TO THE WALL UNITS. PULL REINFORCEMENT TAUT AND ANCHOR PRIOR TO BACKFILL
PLACEMENT ON THE REINFORCEMENT.

ORIENT GEDSYNTHETIC REINFORCEMENT WITH THE HIGHEST STRENGTH AXIS PERPENDICULAR
TO THE WALL ALIGNMENT, REINFORGEMENT IS TD BE CONTINUOUS BEHIND WALL FOR FULL
EMBEDMENT LENGTH WITH NO SPLICE POINTS.

TRACKED CONSTRUCTION EQUIPMENT SHALL NOT BE OPERATED DIRECTLY ON THE
GEOSYNTHETIC REINFORCEMENT. A MINIMUM OF & INCHES OF BACKFILL |15 REQUIRED

PRIOR TO OPERATION OF TRACKED VEHICLES OVER THE GEOSYNTHETIC.

DRAINAGE MATERIALS

DRAINAGE AGGREGATE SHALL BE PLAGED IN ACCORDAMNCE WITH THE STRUCTURAL
DRAWINGS,

DRAINAGE COLLECTION PIPES SHALL BE INSTALLED TO ENSURE GRAVITY FLOW OF WATER
AWAY FROM BASE OF RETAINING WALL, PROVIDE DUTLETS TO DAYLIGHT OR STORM SEWER
IF PERMITTED, AS REQUIRED.

BACKFILL PLACEMENT

PLACE, SPREAD, AND COMPACT BACKFILL IN SUCH A MANNER THAT MINIMIZES THE
DEVELOPMENT OF SLACK IN THE GEQOSYNTHETIC REINFORCEMENT AND OTHER DAMAGE.
PLACE AND COMPACT REINFORCED BACKFILL IN LIFTS NOT TO EXCEED @ INCHES WHEN HAND
COMPACTION IS USED, OR 8 TO 10 INCHES WHEN HEAVY COMPACTION EQUIPMENT IS USED.
DECREASE LIFT THICKNESS WHERE NECESBARY TO ACHIEVE REQUIRED DENSITY.

COMPACT REINFORCED BAGKFILL TO 25 PERGCENT OF THE MAXIMUM DENSITY AS DETERMINED
BY ASTM D GA3.

ALLOW ONLY LIGHTWEISHT HAND-OPERATED EQUIFMENT WITHIN 3 FEET FROM THE REAR OF
THE MODULAR CONCRETE UNIT.

DO NOT OPERATE TRACKED CONSTRUCTION EQUIPMENT DIRECTLY UPON THE GEOSYNTHETIC
REINFORCEMENT. A MINIMUM FILL THICKNESS OF 6 INCHES 15 REQUIRED PRIOR TO OPERATION
OF TRACKED VEHICLES OVER THE GEQSYNTHETIC. TRACKED VEHICLE TURNING SHOULD BE
KEPT TO A MINIMUM TO PREVENT TRACKS FROM DISPLACING THE FILL AND DAMAGING THE
GEOSYNTHETIC.

EMBEDDED EARTH ANCHOR PLACEMENT

A, CONTACT ULTEIG FOR SITE SPECIFIC ANCHOR LOCATION MAP. ANCHOR PLACEMENT WILL
VARY WITH BLOGK SIZE AND SITE SPECIFIC VARIABLES.

CONSTRUCTION TOLERANCES

A, VERTICAL ALIGNMENT - WITHIN 1 % INCHES OF LEVEL OVER A 10 FOOT DISTANCE
B. WALL BEATTER - WITHIN 2 DEGREES OF SHOWN ON STRUCTURAL DRAWINGS
c. HORIZONTAL ORIENTATION - GAPS BETWEEN ADJAGENT LUNITS LESS THAN Y= INCH

END OF SECTION
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APPROX. LEVEL SLOPE
OPTIONAL FULL - : ==l el T
- — PROVIDE
TOP BLOCK \ - A | Lt FREE-DRAINING
. ECI o - BACKFILL 12"

MIN. FROM
LANDSCAPE BLOCK —
UNITS REFER TO
5-6 & 5-7 FOR

BACK OF BLOCK
MORE INFO.

FILL MATERIAL
(REFER TO TABLE)

PROVIDE COMPACTED
GRANULAR BASE w/ 5"

MIN, DEPTH & APPROX,
3-0" WIDTH

TOTAL WALL HEIGHT (REFER TO TABLE)

-DRAIN TILE TO
DAYLIGHT

SECTION

GRAVITY WALL - LEVEL BACKFILL

GRAVITY RETAINING WALLS

SCILTYPE CLASSIFICATIONS MAX. WALL HEIGHT
SAND GW, GP, W, & 5P a-g"
SANDY CLAY GM, GC, SM, SM-CL, & ML g'-0"
LEAN CLAY SC, ML-CL, & CL 80"
FAT & ORGANIC SWELLING CLAYS MUST BE -FIEPL;.GED w/ ABOVE

Hlonster, Elocks o

Gravity Wall - Laval Backiill Varmililon, 30 57069
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ToPBLOGK R —|— PROVIDE
: : sesyers L _~l  FREE-DRAINING
(] fetg il | A~ | || BACKFILL 12"

MIN. FROM
BACK OF BLOCK
LANDSCAPE BLOCK
LINITS REFERTO
5-6 & 5-7 FOH
MORE INFO.

FILL MATERIAL
(REFER TO TABLE)

FROVIDE COMPACTED
GRANULAR BASE w/ 67

MiM. DEPTH & APPROX.
3-0" WIDTH

TOTAL WALL HEIGHT {(REFER TG TABLE)

ICH R ~——] _—~——DRAIN TILETO
6" MIN. : Ity | || DAYLIGHT
BURY ' : e B | I', I=

DEPTH

GRAVITY WALL - SLOPING BACKFILL
GRAVITY RETAINING WALLS

SOILTYPE CLASSIFICATIONS MAX. WALL HEIGHT
SAND GW, GP, SW, & SF &'-0"
SANDY CLAY GM, GC, SM, SM-CL, & ML B-0"
LEAM CLAY 5C, ML-CL, GL 4'-0"
FAT & ORGANIC SWELLING CLAYS MUST BE REPLACED w/ ABOVE

Midwest Ready Mix
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APPROX. LEVEL SLOFE w/
100 PSF SURCHARGE LOAD

il it \ _ . =1 | | | ——PROVIDE
o = FREE-DRAINING
_ : T T T BACKFILL 12
g MIN. FROM
|~ BACK OF BLOCK
LANDSCAPE BLOCK
UNITS REFER TO
5-6 & 5-7 FOR

MORE INFO,

—FILL MATERIAL
{REFER TO TABLE)

PROVIDE COMPACTED

GHANULAR BASE w/ &

MiN. DEPTH & APPROX.
-0 WIDTH

TOTAL WALL HEIGHT (REFER TO TABLE)

: - ——DRAIN TILE TO
6" MIN, 2 — il DAYLIGHT
BURY T - T = JIE
DEPTH

SECTION
GRAVITY WALL - SURCHARGE LOAD
GRAVITY RETAINING WALLS

S0IL TYPE CLASSIFICATIONS MAX. WALL HEIGHT
SAND GW,GP,SW, &SP | 8-0"
SANDY CLAY | GM, GC, SM, SM-CL, & ML 6-0"
LEAN CLAY SC, ML-CL, & CL 60"
FAT & ORGANIC SWELLING CLAYS MUST BE REPLACED w/ ABOVE

Midwest Ready Mix
MunSfEr Elbfkﬁ 1405 East Highway 50
Gravity Wall - Surcharge Load Warmilllon, 30 57089
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PROVIDE FREE-DRAINING
BACKFILL 12" MIN. FROM  FILL MATERIAL

BACK OF BLOCK (REFER TO TABLE)

_APPROX. LEVEL SLDFE \

| |;| |— I_;

OPTIONAL FULL 4 By
TOPBLOCK ™t Ll

T
s ' |||" | ==
SINGLE LANDSCAPE foeie M:_EL_| | | | | |_. —] | |:| |
BLOCK UNITSONLY 11 ~f~my= % | |—| | |—f$EEEﬁIDi—_-| | | |
REFERTOS6FOR  [[. .. . == :| === |—
N IS —| I

) ||

TOTAL WALL HEIGHT (REFER TO TABLE)

MIN, BURY
— DEPTH
(REFER TO
TABLE}
11
|

= |||__1nnaru TILE TO DAYLIGHT

T'—'l_.|.7‘_ AT
PROVIDE COMPACTED —

IVIDUA D LENGTH
GRANULAR BASE w/ APPROX. EVIREA. DRI SR
3-0" WIDTH (REFER TO TAELE (REFER TO TABLE)

FOR REQ'D DEFTH)
SECTION

REINFORCED WALL - LEVEL BACKFILL
(REFER TO TABLE NEXT PAGE)

B! Midwest Ready Mix
' thTEf L bfkﬁ 1405 East Highwmay 50
Aeinforced Wall - Laval Backdil Varmilllon, S0 7069

JOI SITE INFORMATION
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INDIVIDUAL GECGRID HEIGHT
(REFER TO TABLE)
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NOTES
TABLES BELOW ARE DIVIDED INTO SAND, SANDY CLAY, AND LEAN CLAY SOIL TYPES. FAT OR ORGANIC

SWELLING CLAYS MUST BE REPLACED WITH ONE OF THE PREVIOUS TYPES.
GEOGRID MUST BE EMBEDDED A MINIMUM OF 1-6" INTO BLOCK TO BLOCK INTERFACE ZONE TYPICAL.

HEINFORGED HETAINING WALLS - LEVEL BACKFILL
SAND SOIL (GW, GF, SW, & 5P - e = 347
HEIGHT OF GEOGRID

M. BLRY
DEFTH

MM, BASE
DEFTH

LENGTH OF GEQGRID

B

&

4.0

0

a0

40"

5

o

40"

60"

a0

190"

a0

B

-0

a-a"

g

20"

40"

g.0"

a.o

100"

5

T

5

&0

ano”

REINFORGED RETAINING WALLS - LEVEL BACKFILL

SANDY CLAY (GM, GG, SM, SM-5C, & ML - fuea = 307

MIN. BLRY
DEFTH

MIN. BASE
DEPTH

HEIGHT OF GEOGRID

LENGTH OF GEQOGRID

&

z.r
40

40"

g0

4-0"

g.0"

6"

20"

40"

&0

Gy

A0

4.0

&-0"

70

2.0

4

60"

8-

1040°

5.0

20"

50"

g0

P

g-a"

4-g"

g-0

a-or

10-a°

o

-0

.0

g

8-0"

REINFORGED RETAINING WALLS - LEVEL BACKFILL

LEAN CLAY (50, ML-SC, & CL - o = 26%)

MUAX. WALL
HEIGHT

MIN. BLIRY
DEFTH

MIN. BASE
CEPTH

HEIGHT OF GEOGRID

LENGTH OF GEQGRID

g0

5

g

-E'.ﬂ"

40 60"

.o

5.0

g

100

2.

a0

&-0"

40"

1200

o

50"

70

A"

60"

5L

5.0"

o

2.0

40"

a0

s = i

T

70

Midwest Ready Mix

Meonster ETucks

Reinforoed Wall - Lavel Backdill
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FILL MATERIAL
PROVIDE FREE-DRAINING . N (REFER TO TABLE)

BACKFILL 12" MIN. FROM
BACK OF BLOCK

OPTIONAL FULL {5
TOP BLOCK \\-.

T

SINGLE LANDSCAPE~_Jo -~
BLOCK UNITS ONLY ]
REFER TO -6 FOR
MORE INFO.

of

f—
o
=
n uf
LLE
LL
L
£
=
==
o
[N ]
A
- |
=
=
<
=
o
—

MIN. BURY
—— DEPTH
(REFER TO

| INDIVIDUAL GEOGRID HEIGHT
’ (REFER TO TABLE)

PROVIDE COMPACTED
GRANULAR BASE w/ APPROX. INDIVIDUAL GEOGRID LENGTH

3-0" WIDTH (REFER TO TABLE (REFER TO TABLE)

FOR REQ'D DEPTH)
SECTION

REINFORCED WALL - SLOPING BACKFILL
(REFER TO TABLE NEXT PAGE)

Midwest Ready Mix
Mth[‘ET B!ﬁcks 1405 East Highway 50
Feinforced Wall - Skoping Sackiil Vermillion, S0 57069

200 HTE INFORMATION
S0 Enst Miver Fione Bifa 208 1o i Al o by B conramn

\rrsapods, Mmoo B

Phone FRAATIRSOC Fox: TELSTL 1188 Chwnat

Whath: el g do

Bemrmaron - [edron Lassa - Fargs - Mionaspods - Gl Pale Sl Ackirass

L]
Ultei Uengineers ....a mu
Cruckad-By: OGS
Appmesd By HAD G




NOTES
1. TABLES BELOW ARE DIVIDED INTQ SAND, SAMDY CLAY, AND LEAN CLAY S0OIL TYPES. FAT OR ORGANIC

SWELLING CLAYS MUST BE REPLACED WITH ONE OF THE PREVIOUS TYFPES.
2. GEOGRID MUST BE EMBEDDED A MINIMUM OF 1-6" INTO BLOCK TO BLOCK INTERFACE ZONE TYPICAL.

REINFORCED RETAINING WALLS - 31 SLOPING BACKFILL
SAND SOIL (GW, GF, SW, & 5F - foam = 347)

RAAX. WALL | MIM, BURY | MIN, BASE HEIGHT OF GEOGAID
HEIGHT |DEFTH | DEPTH LENGTH OF GEOGRID

40 &'-0"
-0 -!‘-'-CI' E-0"
0" 4'-0° B-0" 5.
o |40 |B0 |70
o |40 |80 |80
540" 5o B-0" T-ar
x.an 400 B-0° Bl
(a0 |eor |60 |70 |00

a0 6" 6"

g

g

REINFORCED RETAINING WALLS - 3¢ SLOPING BACKFILL
SANDY CLAY (GM, GG, SM, SM-5C, & ML - e = 307)

MAX. WALL| MIN. BURY| MIN. BASE _HEIGHT OF GEOGRID
HEGHT | DEPTH | DEPTH LENGTH OF GEOGRID

4'-0r g8'-0"
s -0
ze [ao [ee Jeo
o ¥ e |50 [ro |sr
20" 4'-0r B-0° &.0° -0
g 5.00 r-an -l 1[|'-5". .
20" - g-0° &0 10-0°
w * E’ Fal b T-0" =i g I.l:l'-'ﬂ'|

- E" &"

REINFORCED RETAINING WALLS - 31 SLOPING BACKFILL
LEAN CLAY (SC, ML-SC, & CL - diwe = 267

MAK, w.n.LL|_i MIN. BURY | MIN. BASE HEIGHT OF GECGRID
HEIGEHT I DEPTH DEPTH LENGTH OF GEOGERID

4
g0
PN, |
g-or
4.0
A

60" g L

ar 6" "

Midwest Ready Mix
MDHS'['ET B!bfks 1405 East Highway 50
Reintorced Wall - Sloping Backfill Vermillian, SO 57068
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PROVIDE FREE-DRAINING —— —
BACKFILL 12" MIN. FROM \

BACK OF BLOCK ILL MATERIAL

F
APPROX. LEVEL SLOPE w/ {REFER TO TABLE)
100 PSF SURCHARGE LOAD

o

TIONAL FULL Tﬂ ||| | | _l —|N
OPTIONALFULL—._ |

TOP BLOCK s ."'1 ,.:,. _||.._| | |:;'3;glco<ls.m::| | |_

SINGLE LANDSCAPE~ || 7 = :||: = '-—_
BLOCK UNITS ONLY L - -
REFER TO S-6 FOR
MOHRE INFO.

=
|||'-—,—|||
GEQGHD—| |
!|| ||||—_-

;‘.'D

w
il
e
'—
2
i
1l
L
L
=
o
i
:
=
I
=
o
=

MIN. BURY

——— DEPTH
(REFER TO
TABLE)

INDIVIDUAL GEOGRID HEIGHT
{REFER TO TABLE)

PROVIDE COMPACTED =
AL A BARE o ABPTaiE INDIVIDUAL GEQGRID LENGTH
3-0" WIDTH (REFER TO TABLE (REFER TO TABLE)

FOH REQ'D DEPTH)
SECTION

REINFORCED WALL - LEVEL BACKFILL
(REFER TO TABLE NEXT PAGE)

Midwest Ready Mix
MUNS‘FEI" BIL)C!(S 1405 East Highway 50
Reinforcad Wall - Surcharge Load Vermiflion, 50 57068

JOE SHTE INFORMATIDN
1o e 0 oy This conbimoi)

S0 Ean Fiver FAnes Sode S0H
Winnunpalm, Mepameo G521
Phonm TER ST PR Fazr TRLETI VIEE fuct Nt
Wb s ulieg.oten

Msriaich - Labrok Lisss - Fargo - Momemcks - Sloce Tall Sinéat Adoreny

U I tEI E-ienginaers gm;:.?m = :«:-m.u-ud- A0 ea3

Mgl By NAG Ll [— -




NOTES
1.  TABLES BELOW ARE DIVIDED INTQ SAND, SANDY CLAY, AND LEAN CLAY SOIL TYPES. FAT OR ORGANIC
SWELLING CLAYS MUST BE REPLACED WITH ONE OF THE PREVIOUS TYFPES.
2. GEOGRID MUST BE EMBEDDED A MINIMUM OF 1'-6" INTO BLOGK TO BLOCK INTERFAGE ZONE TYPICAL.

AEINFORCED AETAINING WALLS - SURCHARGE LOAD
SAND SOIL (GW, GP, SW, & 5P + fusm = 347)

RO, (1 HEIGHT OF GEOGRID
DEPTH DEFTH LENGTH OF GECGRID
2o | a0 |e0r |80
o0 |40 |50 |7
20" 40" &'-0" B-0" | 000
4'.0" BL.gt 5Lgn A -
20 |40 |s0 |[Bo |1090
g0 |60 |50 |70 |Ewr

&° iy

g

g

AEINFORCED RETAINING WALLS - SURCHARGE LOAD

SANDY CLAY (GM, GC, SHSPM"E:F. B ML - fowsen = 30F)
MIN. BURY | MIN, BASE - HEIGHT OF GEOGRID
DEFTH DEPTH LENGTH OF GEQOGRID
20 |40 |6
vor |50 |7
700 | 400 | B0 | Eeor
4-0" 5'-':i" E'-I;.T' a-or
2.0t |400 |60 |e0r | 100"
5o | g0 g0 |70 | e
2o | a0 [e0r |80 | 1000
gl b ¥ e | 7o |70 [70r |5

a-ae &" g

LU g

120" a" a"

REINFORGED HETAINING WALLS - SURCHARGE LOAD
LEAN CLAY (SC, ML-SC, & CL - fum = 267)

MIN, BUFTY| MIN, BASE - _HEIGHT OF GEOGRID
DEFTH DEPTH | ENGTH OF GEQOGHRID
2.0 |40 |80
50 |50 |80
2.0 |40 [E0r
50 |50 |70
2o |40 |60
50 |80 |70
7o |40 |80
g0t |ewon | a0

a.q & g

i0'-a" ar

8"

Mbh ster Blbcks “jm Eﬁﬁ:ﬂi:

FReinforcad Wall - Surcharge Load Wermillion, S0 57065

I BITE MEDRMATIDN

SR Exel Pitwer-Finet. St XN 12 o [ ot et conpasshan)

Minmmapola, Minneonia 55421

Phans: 7835712500 Fea- TRLSTI 1123

AT W, LRGSO

Szrmarch - Derirpt Laes - Parga - Mt - St Feli

Ultei Uengineers oty s . P Mo L0203

Apirovmi By, NAD ——— Bnomis 10 ol 24




CHAIN AMCHORING SYSTEM
PROVIDE FREE-DRAINING (REFER TO 523 FOR MORE INFO.)
BACKFILL 12" MIN. FROM

BACK OF BLOCK FILL MATERIAL

(REFER TO TABLE)
/ APPROX. LEVEL SLOPE

OPTIONAL FULL
TOP BLOCK

LANDSCAPE
BLOCK UNITS
HEFER TO 5-6
& 5-7 FOR
MORE INFO.

CHOR/GHAIN —
—|cg NNEbTremmFD

m)
-
<
=
o
X
w
e
L
T
o
W
I
—
—d
=L
=
-
I
[t
O
=

MIN. BURY
DEPTH
(REFER TO

(REFER TO TABLE)

APPROX. ANCHOR HEIGHT

__DRAIN TILE TO DAYLIGHT

/ I | [= TIEBACK ANCHORS BY —

mous e O s
GRANULAR BASE w/ APPROX. ;E rRh
3-0" WIDTH (REFER TO TABLE QBe )

FOR REQ'D DEPTH)
SECTION

TIEBACK WALL - LEVEL BACKFILL
(REFER TO TABLE NEXT PAGE)

Monster Blur_‘ks st

Tieback Wall - Lavel Backfil Warmifion, S0 57069
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NOTES
TABLES BELOW ARE FOR BIDDING PUPRPOSES ONLY. EXACT ANCHOR SPACING AND PLACEMENT 1S SITE
DEPENDENT, CONTACT ULTEIG FOR MORE INFORMATION.
TABLES BELOW ARE DIVIDED INTO SAND, SANDY CLAY, AND LEAN CLAY SOIL TYPES. FAT OR ORGANIC
SEWELLING CLAYS MUST BE REPLACED WITH ONE OF THE PREVIOUS TYPES.
REFER TO 5-23 FOR REQUIREMENTS OF ANCHOR SYSTEMS A AND B LISTED IN THE TABLES..

TIEBACK AETAINING WALL - LEVEL EACKFILL
SAND SOIL (GW, GP, SW, & 5P - fuee = 347)

MIN. BURY | MIN. BASE HEIGHT OF ANCHOR
DEPTH DEPTH ANCHOR SYSTEM - 8P

240" TO 40" | 80" TO 80"

g [y
A 1200 B2
R Y
207 TO 40" | 800 B 00 TO 1207

20" TO 407 B0 ]'H:I"lTTC' -0
A-BOC oc. | Bl

TIEBACK RETAINING WA g

BANDY CLAY (GM, GC, SM, SMBC, & MU o = 3

| T_
MIN, BURY | MIN. BAS) L EIGHT,
r ——
BEFTH DEFPT “ HNCHDH

s % | "'rn-m -
AT G cu:. |

2gere) a0 AP TD B0° [

m . | Be1ZOG

40" | B-0°TOB-0" 1000 TO 1200

A - B, A= 120G, 812 0G5
0" TO 40" | 6-0° TO B-0° 104" TO 12-0°
A-6'0C. A= 12 DG 8-t DG

oy, &, TIEBS @l" RaING WALL - LEVEL BACKFILL
F N

A6 AY [SE, ML-SE, & OL - bowm = 267)

; % -, - HEIGHT OF ANGHOR
E DEPTH ANCHOR SYSTEM - SPACING

20" TO4-0° | 60" TD 807

o
AT OUE B-1Z0.C.

2-0° To 4-0° | 6-0° T B-0°
A-F0C B1Z 05

2-0"ToLot | B0 TO R0 10400 TO 1207
A-G0.0 A-1Z DG, B-12 OG

240" TO 40" | 6-0° TO B 1000 TO 12407
A-8 0.0 A-1TDG | B-12'0QG

Monster Blocks et Raady Mix

Tiebaok Wall - Lewval Backfil Varmillion, SO 57069
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CHAIN ANCHORING SYSTEM

PROVIDE FREE-DRAINING {REFER TO 523 FOR MORE INFO.)

BACKFILL 12" MIN, FROM

BACK OF BLOGK E=
I\—_EIILL MATERIAL

\ (REFER TO TABLE)

OPTIONAL FULL—_
TOP BLOCK

LANDSCAPE
BLOCK UNITS
REFER TO 5-&
& 5-7 FOR
MORE INFQ.

L AEFERTOS-29FO
ANGHORIGHAIN i
GGMNECTrGH INFO,

TOTAL WALL HEIGHT (REFER TO TABLE)

MIN. BURY
DEPTH
(REFER TO
TABLE)

{REFER TO TABLE)

APPROX. ANCGHOR HEIGHT

=i ' T .
|_: |_|HN DRAIN TILE TO DAYLIGHT ||'I
== =g |
=A== ] |— TIEBACK ANCHORS BY —/

PROVIDE COMPACTED — ?:EIEEF*Ig égEggﬁG:ﬁG
GRAMULAR BASE w/ APPROX. 1; : SN B
3-0" WIDTH (REFER TO TABLE REQ'D CAPACITIES)

FOR REQrD DEFTH)
SECTION

TIEBACK WALL - SLOPING BACKFILL
(REFER TO TABLE NEXT PAGE)

Midwest Ready Mix
MUT‘ISfE‘I’ B!Ufks 1405 East Highway 50
Tisback Wall - Slaping Backtil Venmilion, S0 57069
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NOTES

TABLES BELOW ARE FOR BIDDING PUPRFOSES ONLY. EXACT ANCHOR SPACING AND PLACEMENT 15 SITE
DEPENDENT, CONTACT ULTEIG FOR MORE INFORMATION,

TAELES BELOW ARE DIVIDED INTO SAND, SANDY CLAY, AND LEAN CLAY SOIL TYPES. FAT OR ORGANIC
SWELLING CLAYS MUST BE REPLACED WITH ONE OF THE PREVIOUS TYPES.
REFER TO 5-22 FOR REQUIREMENTS OF ANCHOR SYSTEMS A AND B LISTED IN THE TABLES..

TIEBACK RETAINING WALL - 3.1 SLOPING BACKFILL
BANT SOIL (GW, GP, SW, £ EP - fuu. = 34%)

v | oaeinam: HERSHT OF ANCHOR
DEFTH DEPTH ANCHOR SYSTEM - SPACIMG
2 TO#-0" | e TO IO
a-1Fog | B-1wros
s To 4 | e o \
A-BOG | B-120G
2 TO 40 | B
p-roo Wa-1
porTD 400 W0t TO
A @G =rac

&

g

TIEBACHK AETAINING WALL - 38 51 ILL
SAMDY CLAY (GM, GT, 5 [ ——

MIM. BURY M.
DEFTH o ANCHOR

" TO 40 &0 Sl
A= -12@ G

"

80"
= . 1206
. = 0" TO a4 (100" TO 12ta®
A5 T A-10000. B- 1200
DAL | 0 TO D" (10500 TO 124
h-400 AR OG A= 1EQG

AERAINING WALL - 3:1 SLOPING BACKFILL
AVRGC, ML-EC, & CL - hsm = 267

HEIQHT OF ANCHOR
ANCHOR SYSTEM - SPACING
207 To L0

a-8D0C

20 T4 | B0 TOE-I

A-E DG B-12"0.0.
O TOJS" | 500 TOF0°

A-50C A-1TF QG

I TOET | 640 TOFD (1040 TO 120

Aowog A-10°0.C A-1200

200 TS | 60T TO B PO TOET

A4 0G A-FQC A-12 QG

ohster Blbc S '{'ﬁ;ﬁﬁglx
Monst k

Tigback Wall - Skoping Backil Varmillion, S0 87088
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CHAIN ANCHORING SYSTEM
PROVIDE FREE-DRAINING (REFER TO 523 FOR MORE INFO.)
BACKFILL 12" MIN. FROM
BACK OF BLOCK APPROX. LEVEL SLOPE w/ «,\I—FILL MATERIAL
100 PSF SURCHARGE LOAD \ (REFER TOTABLE)

A X E b ; s 4 . b

-\._..

OPTIONAL FULL PR By =
TOPBLOGK  ~aff . 2 %_

LANDSCAPE MR o -
BLOCK UNITS ; iR - b5
REFER TO S-6 M :

& 5-7 FOR
MORE INFO.

"*-'|||—"
| _| |:| |_ |I

Ef_FE T SEEFDFE
HAIN |

iy
2
"_
2
i
[ ]
=
*._
oL
9
LA
L
=]
=
=
<
=
]
—

MM, BLRY
DEPTH
{HEFER TO

(REFER TO TABLE)

APPROX. ANCHOR HEIGHT

TIEBACK ANCHORS BY

PROVIDE COMPACTED — OTHERS (REFER TO
GRANULAR BASE w/ APPROX_ ;ﬁBII-E FESAET:T&EE:ING &
30" WIDTH (REFER TO TABLE EQ'D CAPACITIES)

FOR REQ'D DEPTH)
SECTION

TIEBACK WALL - SURCHARGE LOAD
(REFER TO TABLE NEXT PAGE)

BP Midwest Ready Mix
UHST'ET oers 405 East Highway 50
Tiehack Wall - Surcharge Loar \iarmiliion, S0 57665
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NOTES

TABLES BELOW ARE FOR BIDDING PUPRPOSES ONLY, EXACT ANCHOR SPACING AND PLACEMENT IS SITE
DEFEMDENT. CONTACT ULTEIG FOR MORE INFORMATION.

TABLES BELOW ARE DIVIDED INTO SAND, SANDY CLAY, AND LEAN CLAY SOIL TYPES, FAT OR ORGANIC
SWELLING CLAYS MUST BE REPLACED WITH ONE OF THE PREVIOUS TYPES.

REFER TO 5-23 FOR REQUIREMENTS OF ANCHOHR SYSTEMS A AND B LISTED IN THE TABLES..

TIERACK RETAINING WALL - SURCHARGE LOAD
SAND SOIL (GW, GF, 5W, & 57 - dume = 34°)
MIN. BUAY | MIN, BASE HEIGHT OF. ANGHOR
DEFTH DEPTH ANCHOA SYSTEM -

20 TO 407 | B-0° TOE
A1 0L
240" To 400

g

TIEBACHK RETAINING WAL
SANDY CLAY (GM, G, G, 2

G0 TO R-07 [rot0n TO 1
A12OC B-1200C.

E40T TO R-0" Ji0e0T TO 12N
LR [ B-120.0.

4 N3 WALL - SUACHARGE LOAD
CLAY{QE ML-SC, & CL - heem = 257)

HEIGHT OF ANCGHOR
ANCHOR SYSTEM - BPACING

F0"TO4-0" | 807 TO 807
A-BOC B-1Z0.0
FO0TOA | 800 TOE-07
| A-goc | A.1z0C
|z T0400 | 00" TO B0 100" TO 1208

A-S0G | A-100C | B-1Z0C

-. 20" TO 400 | 0" TDBLDT (H0e0T TONE l]'

Ao 200G A-B0G A-1E00
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#4 x 3-0" BENT BARS GAST
IN CONCRETE BLOCKS
(REFER TO S6 & 57 FOR
APPROX. LOCATIONS)

=4 PROVIDE 5-HOOKS OH
SHACKLES AS REQ'D TO
CONNECT TO REBAR AND
THREADED ROD
(REFER TO TABLE FOR
REQ'D CAPACITY)

o
GALVANIZED OR ; /
STAINLESS STEEL CHAIN TIEBACK ANCHOR w/

(REFER TO TABLE FOR THREADED HOD END
REQUIRED GAPACITY) BY OTHERS
(REFER TO TABLE FOR
STEEL ANGHORAGE —— REQUIRED CAPACITY)
TENSIONING SYSTEM BY
OTHERS w/ 10,000 LB, MIN,
CAPACITY (TIEBACK CHAINS
MUST BE TIGHTENED TO

ELIMINATE SLACK) DETAIL

CHAIN/ANCHOR TIEBACK SYSTEM
(REFER TO TABLE BELOW)

TIEBACK SYSTEM COMPONENTS

REQUIRED
MARK CHATNS HOOK REQUIRED ANCHOR

| CAPACITY CAPACITY
SYSTEM A 10,000 LBS. 20,000 LBS.
SYSTEM B 6,000 LBS. 12,000 LBS.

CHAIN/S-HOOK CAPACITIES ARE LISTED AS AL.LDWAE!LE WORKING
LOADS. ANCHOR CAPACITIES ARE LISTED AS ULTIMATE INSTALLED
VALUES AND INCLUDE A FACTOR OF SAFETY OF 2.

Bl Midwest Ready Mix
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