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RETAINING WALL NO. 2
STATE ROUTE 29
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RETAINING WALL NO. 1

STATE ROUTE 29 AND
HANGING ROCK ROAD

FROM STA 302+50.00
STATE ROUTE 29
TO STA 60+04.00
HANGING ROCK ROAD

LAYOUT DRAWING NOS.

RETAINING WALL NO.2

STATE ROUTE 29 AND
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FROM STA 80+37.06
STATE ROUTE 328
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PROJECT NO,
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ESTIMATED BRIDGE QUANTITIES TOTAL
ITEM NO.|DESCRIPTION QUANTITY QUANTITY QUANTITY QUANTITY
604-07.11 RETAINING WALL (WALL NO.D 34.583 34,583
604-07.12 RETAINING WALL (WALL NO.2) 25,713 25,713
604-07.13 RETAINING WALL (WALL NO.3) 88,459 88,459
604-07.14 RETAINING WALL (WALL NO.4) 8.037 8.037
FOOTNOTE: SEE DRAWING NOS. U-58-185. 186,187 AND 189
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RETAINING WALL DESIGN REQUIREMENTS __ __ _ _ _ __ _ U-58-190 — -
RETAINING WALL DESIGN AND RESISTANCE PARAMETERS __ __ _ U-58-191 — -
RETAINING WALL DESIGN AND RESISTANCE PARAMETERS __ __ _ U-58-192 — -
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TRANSPORTATION EARTH RETAINING STRUCTURES MANUAL FOR THE
MINIMUM STRUCTURAL REQUIREMENTS THAT SHALL BE MET BY THE WALL
SYSTEM TO PROVIDE PROTECTION FROM IMPACT. WALL SYSTEMS NOT
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ERONT QF WAl Z—BOTTPM OF WALL
|
l
317+00 318+00 319+ 00 320+00 321+00 322+00 323+00 324+00 325+00 326+00 327+00 328+00
WALL 3 ELEVATION VIEW (1"=50")
END RETAINING WALL 3
STA. 327+72.15, 50.79' RT. SR. 29
BEGIN RETAINING WALL 3A (=10 [=1]"}
STA. 57+50.58, 48.18' RT. HANGING ROCK RD olo ol gl olor olo
EL. 911.95 Sl |5 (8 u;),\ ?Q
&[S o= Ol als gl
o3 <l <l Ol il
950 \ =i w%‘ Zl%‘ =i :‘7: 950
\ [z A= zle <= <E I END RETAINING WALL 3A
\ al® APPRDXIMATE TOF| OF o= o= STA. 60+04.00
WALL 2 HANGING ROCK RQ, 13.75 LT.
=& SURVEY 2 TR 59509 45.7% TOP ELEV. B83.26
, HANGING ROCK ROAD 900 o : ~ 900
r=—¢ SURVEY 13.75 J
920 _ | STATE ROUTE 29 920 _ ; C
43.58" | ESTIMATED TOP| OF ROCK PROFILE—  / \
i | Top oF waL | EXISTING GROUND ~ . LN T SOTTON OF WALL
| EXISTING GROUND ~ EL. 895.41 - 850 EXISTING GROUND — WALL FACE— \—[FINISHED GRADE IN 850
TOP OF WALL P ~ FRONT FACE OF REA = 5,67E SF FRONT OF WALL |
T ! EL. 893.11 — RETAINING WALL 3A e | |
| FRONT FACE OF ~ 51" HALF SIZE ' !
RETAINING WALL 3\\ SINGLE SLOPE
! CONCR(UE BARRIE?- ONCRETE *T° DITCH 57+00 58+00 59+00 60+00
51" HALF SIZE [ . WALL (S-SSMB-3 "_e£0’
880 | |3nait'Siome CONCRETE *1* DITCH 880 | | WALL 3A ELEVATION VIEW (1"=50')
ANCHORS SHOWN FOR SCHEMATIC
ANCHORS SHOWN FOR SCHEMATIC — | PURPOSES ONLY. ACTUAL ANCHOR e snoas
PURPOSES ONLY. ACTUAL ANCHOR ; LENGTHS, PILE SPACING, PILE
2' MIN. . 3 Prome
NGTHS, PILE SPACING, PI : NOTE: PROPOSED RETAINING WALL IS LOCATED
I'§|EZIEG'5 :ND IIE'EILES DE%TS"S TEEBE V. EESE\T/E\%OSOADWAY SEEEiM?,L‘E[’D Pé"f D%%TJSSRTO BE LITHOLOGY GRAPHC SYWBOLS IN AN AREA THAT IS SUSCEPTIBLE TO STATE OF TENNESSEE
- | 77 DENOTES: ROADWAY DETERMINED BY DESIGNER . J— B ! VEHICULAR IMPACT, SEE TENNESSEE DEPARTMENT DEPARTMENT OF TRANSPORTATION
A EXCAVATION . - 7 WEATHERED SHALE OF TRANSPORTATION EARTH RETAINING
| 2" MIN. | L | QLAY (CL) STRUCTURES MANUAL FOR THE MINIMUM BUREAU OF PLANNING & DEVELOPMENT
0 40 80 40 0 40 B orer svo s con [ wesnereo susioe | STRUCTURAL REQUIREMENTS THAT SHALL BE MET
Marw @ [ wmow swosoc | FRou WPACT, WALL SYSTEMS NOT MEETING. THE R NG LS S oA
m SUISTON wicrgcooco swostore | REQUIREMENTS SHALL HAVE A 51 INCH TALL CONCEPTUAL DRAWING
TYPICAL SECTION STATION 307+00 SR 29 TYPICAL SECTION STATION 58+50 B surv swo sw o ot BARRIER RAIL_PLACED DIRECTLY IN FRONT OF FROM STA. 317+00.00
"= 20 40 (5m1 swostowe [ Miereeooed sursion | THE WALL WITH ALL COST OF THE BARRIER WALL (STATE ROUTE 29)
(1" = 20" HANGING ROCK ROAD [ wos AND END TREATMENTS (S—GR-24) INCLUDED IN TO STA. 60+04.00
(1" = 20 Swo cuviswor SuT @i BB SMOSION sou0ets | THE SQUARE FOOT COST OF THE PROPOSED (HANGING ROCK ROAD)

RETAINING WALL.
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IN N

@ BORINGS DRILLED IN ASSOCIATION WITH CURRENT PROJECT

\%

S.R. 29 (MAINLINE)
Pl 340+22.35

N 615,368.2894
E 2,404,772.8910
As 28° 01’ 36" (RT)

s 8" 00’ 00"
Ac 12° 01’ 36" (RT)
D 4° 00° 00"

LT 266.94
ST 133.58
Es 48.73
X 399.22
Y 18.59
k 199.87

p 4.65
SE  0.063 FT/FT
DES. SPEED 50 MPH

eB-123\PSta. 338+62.6 73.4R

BEGIN RETAINING WALL 4A
STA. 80+37.06 SR 328, 47.80° LT-
TOP ELEV. 916.25

€ SURVEY !
STATE ROUTE 328—-—|
'

EXISTING GROUND 34.64'

TOP OF WALL

FRONT FA F
EL. 915.46 o e

RETAINING WALL 4A

51" HALF SIZE
SINGLE SLOPE
CONCRETE "T" DITCH CONCRETE BARRIER
WALL (S—-SSMB-3)
1
ANCHORS SHOWN FOR SCHEMATIC
PURPOSES ONLY. ACTUAL ANCHOR

LENGTHS, PILE SPACING, PILE 2" MIN. |
SEAcRET N gz Meee
1 I |

80 40 0

TYPICAL SECTION STATION 80+50 SR 328
(" = 20

=~

920

880

LIMITS OF CONST.
STATE ROUTE 328
STA. 80+18.08
N 615641.8600
E 2404457.7718

BEGIN RETAINING WALL 4A
STA. B0+37.06 SR 328, 47.80° LT.

TYPE

SHEET

YEAR NO.

PROJECT NO.

TOP ELEV. 916.25

STA. 80+47.40
34.50' LT.

L)

B-126\PSR-328 Sta. 80+45.5 101.0L

B-127\PSR-328 Sta. 81+21.1 121.8L

END RETAINING WALL 4A
STA. 82+39.33 SR 328, 212.69 LT.
BEGIN RETAINING WALL 4
STA. 346+49.60 SR 29, 43.58' LT.

END RETAINING WALL 4
STA. 348+02.77, 43.58' LT.

B-129\PSta. 346+95.8 127.6L TOP ELEV. 909.24’

CONST. [2014 NH-29(86)

CONST. NO. 65001-3268-14

STATE ROUTE 328
Pl 79+93.54

NOTE: SEE ROADWAY CONSTRUCTION PLANS SHEET 13A FOR
ADDITIONAL INFORMATION REGARDING DRAINAGE FEATURES IN
THE MCINITY OF THE RETAINING WALL.

NOTE: SEE ROADWAY CONSTRUCTION PLANS SHEET 13 FOR

ADDITIONAL INFORMATION REGARDING UTILITIES IN THE
MVICINITY OF THE RETAINING WALL.

63-1 24\PSta. 340+43.1 89.2R

POS STA. 344+41.25 STATE ROUTE 29=
POT STA. 82+50.00 STATE ROUTE 328
N 615782.2823
E 2404638.4357

68-125\P5ta. 341+85.3 87.8R

END RETAINING WALL 4A
STA. 82+39.33 SR 328, 212.69 LT.
BEGIN RETAINING WALL 4
STA. 346+49.60 SR 29, 43.58" LT.

Rle
Fap 5] EL. 914.26
S o 2o
1° |5 adisd
<|_i 1. =
o - Sl ®(5
s|& = <]
o= Zle ™ ESTIMATED TOP OF ROCK
950 S8-328 80-435 010 p27 s PROFILE 7 950
Yk puor ® " — APPROXIMATE|TOP OF [\
3 i \_ WALL y__\
21 T “
1100 — —_— —
900 — = =————— 900
=l
g © 1
EXISTING —< W FINISHED GRADE_IN
CROUND = WALL FACE | FRONT OF WALL
AREA = 5,917 SF L]BOTTOM OF WALL
850 850
80+00 81+00 82+00

WALL 4A ELEVATION VIEW (1"=50")

ST 345+64.50

N _615611.3428
E 2404305.1179
e 4 84 *01°17*RT
B-130\PSta. 348+25.2 123.9L D 16 '%gzog;
R .
B-128\PSta. 346+01.1 114.6L T 317.59
5 O F e
DES. SPEED 30 MPH
.¢ . :
& o FRONT FACE 3 350400
€ SURVEY STATE ROUTE 29 - Q ™) OF WALL )
) S N ] bl . |
* S N 18° 03 51" W I
~ 345400

WALLS 4A AND 4 PLAN VIEW (1"=50")

[=]
Ool|o
o Ry olo
END RETAINING WALL 4A AR Slo 2o
STA. 82+39.33 SR 328, 212.69 LT. Qo3 1. N ESTIMATED TOP OF ROCK
BEGIN RETAINING WALL 4 o ] B PROFILE
STA. 346+49.60 SR 29, 43.58' LT. < olz <l —END RETAINING WALL 4
EL. 914.26 = s/ i STA. 348+02.77, 43.58' LT.
v z o = TOP ELEV. 901.66
- E =4 6.5 276l E 1%
950 ;i . 7 950
o~ [f -y
i _ Bt —
L~ 4
900 == 900
o i
\ ALL FACE Y, —2 MN. T
EXISTING [GROUND = | \_ AREA = 2,126 SH “—FINISHED| GRADE IN
U —BOTTOM OF WALL FRONT OF WALL
850 850
346+00 347+00 348+00

WALL 4 ELEVATION VIEW (1"=50")

€ SURVEY
STATE ROUTE 29 ESTIMATED QUANTITIES
. '
43.58 604-07.14
| R%TAINING WAI).L
[ WALL NO. 1
EXISTING GROUND | SF.
N J TOP OF WALL FRONT FACE OF 8,037
Q 913.16 RETAINING WALL 4 ' 920
51" HALF SIZE |
SINGLE SLOPE
CONCRETE "T* DITCH CONCRETE BARRIER
WALL (S—SSMB-3) SORMG PROFLE STABLS
ANCHORS SHOWN FOR SCHEMATIC i AHOLOCY =
PURPOSES ONLY. ACTUAL ANCHOR SNO—172:00 . Topsou o
LENGTHS, PILE SPACING, PILE 2' MIN, . B o e B o B e s
—v [ con
SESALTEITISO® s roowr ares O
: ZlExcavaTion 880 ! e WEATHERED SANOSTON
1 | umvLocr ~———H0 CORE ROD/RECOVERY l[[l SUT
. B s swo s [ st MIERED SoSTONE
80 40 0 a1 3 N\ ——come TERmTOn ORI P SANDSTONE WIERBEOED SLISTONE
EXPLANATION OF ACD BASE TESTING CODES : E ‘“'s”;s 9“:: -
. T (cL-t
TYPICAL SECTION STATION 347+00 SR 29 S SRS S wome s SHOT CLAISNOT ST (e oL
e POTENTIAL APR - BLENOING REQURCO
(1" = 20"

NOTE: THE RETAINING WALL PAY QUANTITY IS BASED ON THE

SURFACE AREA BETWEEN THE TOP OF WALL AND THE
BOTTOM OF WALL. THE ESTIMATED QUANTITY FOR THE
CONCEPTUAL DRAWING: 8,037 S.F.

NOTE: ASHLAR STONE FINISH TO BE USED ON FRONT FACE
OF WALL. TEXTURE FINISH ALL EXPOSED WALL SURFACES TO
1'-0" BELOW FINAL GROUND LINES. (MOUNTAIN GREY, FED.
SPEC. NO. 36440). COST OF ASHLAR STONE AND TEXTURE

FINISH TO BE INCLUDED IN THE UNIT PRICE BID FOR ITEM NO.

604-07.14.

NOTE: PROPOSED RETAINING WALL IS LOCATED
IN AN AREA THAT IS SUSCEPTIBLE TO

VEHICULAR IMPACT. SEE TENNESSEE DEPARTMENT
OF TRANSPORTATION EARTH RETAINING
STRUCTURES MANUAL FOR THE MINIMUM
STRUCTURAL REQUIREMENTS THAT SHALL BE MET
BY THE WALL SYSTEM TO PROVIDE PROTECTION

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION
BUREAU OF PLANNING & DEVELOPMENT

FROM IMPACT. WALL SYSTEMS NOT MEETING THE
REQUIREMENTS SHALL HAVE A 51 INCH TALL
BARRIER RAIL PLACED DIRECTLY IN FRONT OF
THE WALL WITH ALL COST OF THE BARRIER WALL
AND END TREATMENTS (S—GR-24) INCLUDED IN

RETAINING WALL.

THE SQUARE FOOT COST OF THE PROPOSED
U-58-189

RETAINING WALLS 4 AND 4A
CONCEPTUAL DRAWING
FROM STA. 80+37.06
(STATE ROUTE 328)

TO STA. 348+02.77
(STATE ROUTE 29)
MORGAN COUNTY, TENNESSEE
2014
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RETAINING WALL DESIGN NOTES

UNLESS SPECIFICALLY STATED OTHERWISE IN THE CONTRACT PLANS, THE BIDDING FOR, THE DESIGN OF AND
THE CONSTRUCTION OF RETAINING WALLS SHOWN IN THE PLANS SHALL BE GOVERNED BY THE TENNESSEE
DEPARTMENT OF TRANSPORTATION SPECIAL PROVISION 624 REGARDING RETAINING WALLS. THIS SPECIAL
PROVISION SHALL BE CONSIDERED AS ONE OF THOSE DOCUMENTS WHICH THE BIDDER/CONTRACTOR HAS
EXAMINED AND MADE HIMSELF FAMILIAR WITH AS DESCRIBED IN SECTION 102.04 - EXAMINATION OF THE SITE,
THE WORK, THE PLANS, AND THE SPECIFICATIONS IN THE TDOT STANDARD SPECIFICATIONS FOR ROAD AND
BRIDGE CONSTRUCTION.

EXCAVATION FOR THE WALLS AND/OR THEIR FOOTINGS SHALL NOT BE ACCOMPLISHED UNTIL THE CONTRACTOR
HAS SUBMITTED WALL DESIGNS AND CALCULATIONS AND HAS BEEN ISSUED AN APPROVED SET OF WALL PLANS
AND HAS LABOR AND MATERIAL RESOURCES AVAILABLE TO BEGIN AND CONTINUE WALL CONSTRUCTION
IMMEDIATELY AFTER EXCAVATION.

THESE WALLS SHALL BE DESIGNED IN ACCORDANCE WITH LRFD DESIGN PROCEDURES AND REQUIREMENTS AS
DESCRIBED IN AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 2012 AND INTERIMS.

FOR PROPRIETARY WALL SYSTEMS THAT HAVE BEEN APPROVED AS SHOWN IN SPECIAL PROVISION 624, THE
WALL DESIGNER SHALL BE RESPONSIBLE FOR PROVIDING WALL DESIGNS INCORPORATING MATERIALS AND
COMPONENTS AS WAS ORIGINALLY SUBMITTED AND APPROVED BY TDOT. IF A MATERIAL AND/OR COMPONENT
OF THE WALL SYSTEM HAVE BEEN MODIFIED FROM THE ORIGINALLY APPROVED SYSTEM, A WALL DESIGN AND
SET OF PLANS AND CALCULATIONS FOR THIS WALL SYSTEM CANNOT BE SUBMITTED FOR REVIEW AND
APPROVAL UNTIL THE WALL SYSTEM DESIGNER WHO ORIGINALLY SUBMITTED THE WALL SYSTEM FOR APPROVAL
BY TDOT SUBMITS A REQUEST FOR RE-APPROVAL UTILIZING THE MODIFIED ELEMENTS OF THE WALL. THIS
SUBMITTAL DOES NOT GUARANTEE APPROVAL OF THE MODIFIED SYSTEM. IF THIS RE-APPROVAL PROCESS DOES
NOT MEET THE CONTRACTOR'S SCHEDULE OR IF THE MODIFIED SYSTEM IS NOT APPROVED, THE
CONTRACTOR/WALL DESIGNER SHALL PROVIDE A WALL DESIGN FOR ONE OF THE APPROVED SYSTEMS AT NO
CHANGE IN CONTRACT PRICE FOR THE RETAINING WALL AND NO CHANGE IN PROJECT SCHEDULE REQUIREMENTS
WILL BE ALLOWED.

THE WALL DESIGNER SHALL PROVIDE RETAINING WALL PLANS, DETALS AND CALCULATIONS AS REQUIRED BY
SPECIAL PROVISION 624 AND AS REQUIRED HEREIN.

e THE WALL DESIGNER SHALL UTILIZE THE GEOTECHNICAL PARAMETERS AND RESISTANCE FACTORS AS
PROVIDED FOR EACH PROJECT RETAINING WALL ON THE WALL CONCEPT SHEET AND RELATED RETAINING
WALL SHEETS TO PREPARE AND SUBMIT DESIGN CALCULATIONS. LOAD FACTORS AND OTHER PERTINENT
DESIGN REQUIREMENTS PROVIDED IN AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 2012 AND INTERIMS
SHALL BE USED.

o CALCULATIONS FOR BOTH INTERNAL (BEARING CAPACITY, SLIDING, SETTLEMENT) AND EXTERNAL (GLOBAL)
STABILITY SHALL BE PROVIDED FOR EACH CRITICAL WALL SECTION WHICH DEMONSTRATES THE REQUIRED
CAPACITY TO DEMAND RATIO OF 1.0 IS MET UTILIZING THE DESIGN PARAMETERS PROVIDED. THE WALL
DESIGNER/CONTRACTOR PLANS MUST INCLUDE ANY FOUNDATION IMPROVEMENTS AS REQUIRED HEREIN ON
THE WALL DESIGNER/CONTRACTOR'S WALL ELEVATION VIEWS AND ANY CROSS-SECTIONAL DETAL
DRAWINGS.

* LOAD COMBINATIONS AS GIVEN IN AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 2012 AND INTERIMS,
SHALL BE EVALUATED FOR EACH WALL.

NOTE REGARDING CONSTRUCTION SLOPES

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAKING THE EXCAVATION IN ACCORDANCE WITH OSHA AND
OTHER APPLICABLE STATE AND LOCAL REGULATIONS REGARDING CONSTRUCTION SLOPES AND TRENCHES, IN
ADDITION TO THE FOLLOWING APPLICABLE REGULATORY REQUIREMENTS: AS A MINIMUM REQUIREMENT, ALL
TEMPORARY CONSTRUCTION SLOPES REQUIRED FOR SITE ACCESS SHALL NOT EXCEED THREE (3) VERTICAL
FEET. THE CONTRACTOR BUILDING THE WALL SHALL ENSURE THAT THESE TEMPORARY BACK SLOPES ARE NOT
AND DO NOT BECOME UNSTABLE. IF THE SLOPE IS UNSTABLE, BECOMES UNSTABLE, IS CUT STEEPER THAN A 1:1
SLOPE OR IS UNACCEPTABLE FOR ANOTHER REASON, THEN TEMPORARY SHORING SHALL BE USED. ANY UNUSUAL
SOIL CONDITIONS OTHER THAN THOSE ESTIMATED SHOULD BE REPORTED TO THE PROJECT ENGINEER.

ACCEPT w. TYPl

THE RETAINING WALL SHALL BE THE WALL TYPE LISTED BELOW. THE SPECIFIC WALL SYSTEM
SUPPLIER/INSTALLER SHALL BE ONE OF THOSE LISTED AS PRE-APPROVED IN SPECIAL PROVISION 624.

ANCHOR WALL

TABLE 1-DESIGN REQUIREMENTS AND PARAMETERS

DESCRIPTION VALUE-ANCHOR WALLS NOTE =
DESIGN LIFE 75 YEARS
SEISMIC ACCELERATION COEFFICIENT (As) 0.15
PULLOUT RESISTANCE OF ANCHORS
COHESIONLESS (GRANULAR) SOLS 0.65 1
COHESIVE SOLS 0.70 1
ROCK 0.50 1
WHERE PROOF TESTS ARE CONDUCTED 10 )
TENSILE RESISTANCE OF ANCHOR TENDON
MILD STEEL, (E.G., ASTM A615 BARS) 0.90 3
HIGH STRENGTH STEEL (E.G., ASTM A722 BARS) 0.80 3
FLEXURAL CAPACITY OF VERTICAL ELEMENTS 0.90
RESISTANCE FACTORS OF A SINGLE ORIVEN PILE STATIC ANALYSIS METHODS

SIDE RESISTANCE AND END BEARING: CLAY AND MIXED SOILS

a-METHOD (TOMLINSON, 1987: SKEMPTON, 1951 0.35

B-METHOD (ESRIG & KIRBY, 1997: SKEMPTON, 1951 0.25

A-METHOD (VIJAYVERGIYA & FOCHT, 1972: SKEMPTON, 1951) 0.40
SIDE RESISTANCE AND END BEARING: SAND

NORDLUND/THURMAN METHOD (HANNIGAN ET AL, 2005} 0.45

SPT-METHOD (ME YERHOF) 0.30
CPT-METHOD (SCHMERTMANN) 0.50
END BEARING IN ROCK (CANADIAN GEOTECH SOCIETY, 1985 0.45
LATERAL GEOTECHNICAL RESISTANCE OF A SINGLE PILE

ALL SOILS AND ROCK 10

RESISTANCE FACTORS OF A SINGLE DRILLED PILE/SHAFT

SIDE RESISTANCE IN CLAY

a-METHOD (O'NEILL AND REESE, 1999) 0.45
TIP RESISTANCE IN CLAY

TOTAL STRESS (O'NEILL AND REESE, 1999) 0.40
SIDE RESISTANCE IN SAND

B-METHOD (O'NEILL AND REESE, 1999) 0.55
TIP RESISTANCE IN SAND

O'NEILL AND REESE. 1999 0.50
SIDE RESISTANCE IN INTERMEDIATE GEOMATERIALS (IGMs)

O'NEILL AND REESE, 1999 0.60
TIP RESISTANCE IN INTERMEDIATE GEOMATERIALS (IGMs)

O'NEILL AND REESE, 1999 0.55
SIDE RESISTANCE IN ROCK

HORVATH AND KENNEY (1979), O'NEILL AND REESE (1999) 0.55

CARTER AND KULHAWY (1988) 0.50
TIP RESISTANCE IN ROCK

CANADIAN GEOTECH. SOCIETY (1985), O'NEILL AND REESE (1999 0.50
LATERAL GEOTECHNICAL RESISTANCE OF A SINGLE PILE/SHAFT

ALL MATERIALS 10

*REFER TO TABLE 1.1 FOR NOTES.

TABLE 1.1
NOTES FOR TABLE 1
NO. NOTE
1 APPLY TO PRESUMPTIVE ULTIMATE UNIT BOND STRESSES FOR PRELIMINARY DESIGN ONLY.
2 AT\::‘F;LSV T\:::El:i;ggg; Ig%(%NAI:EEcg:SSS;FD ON EVERY PRODUCTION ANCHOR TO A LOAD OF 1.0 OR GREATER
3 APPLY TO MAXIMUM PROOF TEST FOR ANCHORS.

EXTREME EVENT LIMIT STATE.

UNLESS OTHERWISE SPECIFIED, ALL RESISTANCE FACTORS SHALL BE TAKEN AS 1.0 WHEN INVESTIGATING AN

THER

TYPE YEAR PROJECT NO.

SHEET
NO.

CONST. [2014 NH-29(86)

CONST. NO. 65001-3268-14

IGN R IREMENT

SOLDIER PILE/TIE BACK WALLS SHALL HAVE PERMANENT STRUCTURAL CONCRETE WALL
FACING CAPABLE OF RESISTING ALL DESIGN LOADS EXERTED ON THE WALL COMPONENTS BY
THE RETAINED MATERIAL. THE MECHANISM CONNECTING THE SOLDIER PILES TO THE
STRUCTURAL CONCRETE FACING SHALL HAVE ADEQUATE CAPACITY TO TRANSMIT ALL LOADS
FROM THE FACING, INCLUDING SELF-WEIGHT, TO THE SUPPORTING SOLDIER PILES. CONCRETE
LAGGING CAN BE DESIGNED/USED WITHQUT APPLICATION OF PERMANENT CAST IN PLACE

FACING.

TIMBER LAGGING SHALL ONLY BE USED TO TEMPORARILY SUPPORT MATERIAL TO ALLOW FOR
TOP DOWN CONSTRUCTION. TIMBER LAGGING IS NEITHER AN ACCEPTABLE PERMANENT WALL
FACING NOR AN ACCEPTABLE PERMANENT STRUCTURAL WALL ELEMENT.

THE WALL SHALL HAVE A CONCRETE DRAINAGE DITCH AT THE TOP DESIGNED TO CARRY
SURFACE RUNOFF TO EITHER OR BOTH ENDS OF WALLS. SEE THE ROADWAY CONSTRUCTION
PLANS FOR DETALS OF THIS CONCRETE DRAINAGE DITCH.

THE WALL DESIGNER/CONTRACTOR'S WALL DESIGN PLANS SHALL INCLUDE DETALS FOR
DRAINAGE BEHIND THE WALL FACING. WEEP HOLES SHALL NOT BE ALLOWED.

CONSTRUCTION NOTES

ASSUME DRILLING THROUGH IN-PLACE ROCK OR COLLUVIUM REQUIRED FOR INSTALLATION OF
SOLDIER PILES.

DUE TO THE SITE GEOLOGY AND THE POTENTIAL CORROSIVE ENVIRONMENT AT THE ANCHOR
AREA, IT IS RECOMMENDED THAT THE TENDON BOND LENGTH BE ENCAPSULATED TO PROVIDE
ADDITIONAL CORROSION PROTECTION (DOUBLE CORROSION PROTECTION). THE ENCAPSULATION
SHALL BE FABRICATED FROM ONE THE FOLLOWING:

HIGH DENSITY CORRUGATED POLYETHYLENE TUBING CONFORMING TO THE
REQUIREMENTS OF AASHTO M 252 AND HAVING A MINIMUM WALL THICKNESS
OF 0.06 INCH EXCEPT PREGROUTED TENDONS, WHICH MAY HAVE A MINIMUM
WALL THICKNESS OF 0.04 INCH.

CORRUGATED POLYVINYL CHLORIDE TUBES MANUFACTURED FROM RIGID PVC
COMPOUNDS CONFORMING TO ASTM D 1784, CLASS 13646-B.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION
BUREAU OF PLANNING & DEVELOPMENT

U-58-190 2014

RETAINING WALL
DESIGN REQUIREMENTS

RETAINING WALLS

NOS. 1, 2, 3, AND 4

STATE ROUTE 29
MORGAN COUNTY, TENNESSEE
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TABLE 2 - DESIGN PARAMETERS FOR ANCHOR WALL

TABLE 3 - RESISTANCE PARAMETERS

TYPE YEAR PROJECT NO.

NO.

CONST. [2014 NH-29(86)

UNCONFINED
ELEVATION ELEVATION NOMINAL ANCHOR
STATION LIMITS LEvATION MATERIAL FRICTION ANGLE COHESION UNIT WEIGHT STATION LIMITS LEvATION MATERIAL BOND;5TRESS, | COUPRESSIVE UNIT WEIGHT
WALL 1 WALL 1
TOP OF WALL 10 N TOP OF WALL TO
25939 10 262.50 | 10F OF GROUND ASTM D448 NO.57 STONE 40 0 ksf 0.100 ket s5939 10 262150 | 10P O GROUND ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
TOP OF GROUND R TOP OF GROUND
1o SF SRoND soiL 25 0.200 ksf 0.130 ket 10083 SROUD. soiL 0.7 ksf 0.400 ksf 0.130 kef
TOP OF WALL TO . TOP OF WALL TO
TOP OF GROUND ASTM D448 NO.57 STONE 40 0 ksf 0.100 kcf TOP OF GROUND ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
. . TOP OF GROUND . . TOP OF_GROUND
262+50 TO 26450 98 OF SRouN soiL 25° 0.200 ksf 0.130 ket 262+50 TO 26450 O OF pSRoN soiL 0.7 ksf 0.400 kst 0.130 kef
ELEV. 817 TO s ELEV. 817 T0
Lrean-mit WEATHERED SHALE AND SANDSTONE 16 55 kst 0.135 ket Sy B WEATHERED SHALE AND SANDSTONE 5 kst 10 kst 0.135 kef
TOP OF WALL TO . TOP OF WALL TO
TOP OF GROUND ASTM D448 NO.57 STONE 40 0 ksf 0.100 kcf TOP OF GROUND ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
TOP OF GROUND TOP OF GROUND
264-50 TO 266+50 TO ELEV. 822 SO 25° 0.200 ksf 0.130 kef 264+50 TO 266+50 TO ELEV. 822 SoIL 0.7 ksf 0.400 «ksf 0.130 kef
ELEV. 822 T0 ELEV. 822 T0
ShEY- B2z 0 WEATHERED INTERBEODED SHALE AND SILTSTONE 16 55 kst 0.135 ket ShEY- 322 O WEATHERED INTERBEDDED SHALE AND SILTSTONE 5 kst 10 kst 0.135 kef
TOP OF WALL TO ASTM D448 NO.57 STONE 40° 0 ksf 0.100 kcf TOP OF WALL TO ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
26650 T0 270-68 |—or OF OROUND 26650 T0 270+68 |—1or OF GROUND
TOP OF GROUND . TOP OF GROUND
108 SF SRoumD. soiL 25 0.200 kst 0.130 ket 100 3 SRouMD. soiL 0.7 ksf 0.400 ksf 0.130 kef
WALL 2 WALL 2
T O g ASTM D448 NO.57 STONE 40° 0 ks 0.100 kef T O AL ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
29170 10 20350 [ o e 291:70 10 293+50 oo i
1R SROMR soiL 25¢ 0.200 ksf 0.130 ket 1008 08 SRoumD. soiL 0.7 kst 0.400 kst 0.130 kef
o O ehouns. ASTM D448 NO.57 STONE 40° 0 ksf 0.100 kcf e B houne ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
293+50 TO 295-00 29350 TO 295:00
TOP OF GROUND . TOP OF GROUND
1008 OF SROUND | SANDSTONE, SHALE, COAL, AND SILTSTONE 25 125 ksf 0.140 ket 1008 OF SROUND | SANDSTONE, SHALE, COAL, AND SILTSTONE 12 ksf 250 kst 0.140 ket
T O WAL ASTM D448 NO.57 STONE 40° 0 ks 0.100 ket T O L ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
295:00 10 296050 |—r 295:00 10 29650 [ T
10RO SRouD. WEATHERED SHALE 16 55 kst 0.135 ket 100808 SRoumD. WEATHERED SHALE 5 kst 10 kst 0.135 kef
TOP OF WALL 10 " TOP OF WALL T0
R O YA ASTM D448 NO.57 STONE 40 0 ksf 0.100 kef e O L ASTM D448 NO.57 STONE NOT APPLICABLE 0 kst 0.100 kef
. . TOP OF GROUND . ) . TOP OF GROUND
296-50 TO 297-50 o O SROUN soiL 25 0.200 kst 0.130 ket 296+50 TO 297-50 o R SRouN soiL 0.7 ksf 0.400 kst 0.130 kef
ELEV. 873 T0 ELEV. 873 10
SLev. 813 a0 WEATHERED SHALE 160 55 kst 0.135 ket SLEy. Bl WEATHERED SHALE 5 kst 10 ks 0.135 kef
TOP OF WALL TO ° TOP OF WALL TO
e B ‘g ASTM D448 NO.57 STONE 40 0 ksf 0.100 ket O e G ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
. " TOP OF GROUND . . . TOP OF GROUND
297450 TO 299+07 o o RO soiL 25 0.200 ksf 0.130 ket 297:50 TO 299:07 o R SROM soiL 0.7 ksf 0.400 ksf 0.130 kef
ELEV. 863 10 . ELEV. 863 10
SLEY. Bod o SANDSTONE 40 350 ksf 0.160 kef SLEY. 863 A SANDSTONE 35 ksf 700 kst 0.160 kef
WALLS 3 AND 3A WALLS 3 AND 3A
T O WAL ASTM D448 NO.57 STONE 40° 0 ksf 0.100 ket T O WAL ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
302:50 TO 305:00 30250 TO 305-00
TOP OF GROUND ) TOP OF GROUND
rBast oRoL SHALE 25 125 ksf 0.140 kef T00E a0 SROUD. SHALE 12 kst 250 kst 0.140 ket
T e ASTM D448 NO.57 STONE 40° 0 ksf 0.100 kef T O AL ASTM D44B NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
305-00 TO 307-25 305-00 TO 307-25
TOP OF GROUND TOP OF GROUND
100k SROWADL IWEATHERED INTERBEODED SHALE AND SILTSTONE 16 55 kst 0.135 ket T00RASE STOWAL WEATHERED INTERBEDDED SHALE AND SILTSTONE 5 kst 10 ks 0.135 kef
TOP OF WALL 10 N TOP OF WALL TO
TOP OF GROUND ASTM D448 NO.57 STONE 40 0 ksf 0.100 kcf TOP OF GROUND ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kcf
3 . TOP OF GROUND . N " TOP OF GROUND
307-25 T0 309-00 08 O SROUN soiL 25 0.200 ksf 0.130 ket 307-25 TO 308:00 o AreoRa soiL 0.7 ksf 0.400 ksf 0.130 kef
ELEV. 880 T0 . ELEV. 880 T0
ey Beo a0 INTERBEDDED SHALE AND SANDSTONE 25 125 ksf 0.140 ket SLEY. B8 0 INTERBEDDED SHALE AND SANDSTONE 12 kst 250 kst 0.140 ket
T O WAL ASTM D448 NO.57 STONE 40° 0 ksf 0.100 ket T O L ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kei
309:00 10 310-50 [ = 309:00 T0 310+50 ot i
100R 0 SRouD. SANDSTONE 40° 350 ksf 0.160 kef 100808 SRoumD. SANDSTONE 35 ksf 700 kst 0.160 kef
TOP OF WALL 10 " TOP OF WALL T0
R O YA ASTM D448 NO.57 STONE 40 0 ksf 0.100 kef e O L ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
. ) TOP OF GROUND . . . TOP OF GROUND
310-50 TO 31-80 TO ELEV. 887 WEATHERED SHALE 16 55 ksf 0.135 kef 310-50 TO 311-80 TO ELEV. 887 WEATHERED SHALE 5 ksf 10 ksf 0.135 kcf
ELEV. 887 T0 ELEV. 887 10
ShEy- BT a0 INTERBEDDED SHALE AND SANDSTONE 25¢ 125 ksf 0.140 ket S Ay INTERBEDDED SHALE AND SANDSTONE 12 ksl 250 kst 0.140 ket
e O eRoung, ASTM D448 NO.57 STONE 40° 0 ksf 0.100 kef e B CRouNe ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
11+ T 18+ 11, T 18!
31-80 TO 318-00 TOP OF GROUND WEATHERED INTERBEDDED SHALE AND o 55 ksf 0.135 kef 3180 T0 318-00 TOP OF GROUND WEATHERED INTERBEDDED SHALE AND 5 kot I 0135 ket
TO BASE OF WALL SANDSTONE - TO BASE OF WALL SANDSTONE -
TOP OF WALL 10 TOP OF WALL TO
TOP OF GROUND ASTM D448 NO.57 STONE 40° 0 ksf 0.100 kcf TOP OF GROUND ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
. " TOP OF GROUND N . . TOP OF GROUND
318400 TO 320-00 o OF CROUN soiL 25 0.200 ksf 0.130 ket 318:00 TO 320-00 o OF CROuN soiL 0.7 ksf 0.400 kst 0.130 kef
ELEV. 887 TO N ELEV. 887 10
Ly sl SANDSTONE 40 350 ksf 0.160 kef L. B8 Ay SANDSTONE 35 ksf 700 kst 0.160 kef
TOP OF WALL TO . TOP OF WALL TO
R LS ASTM D448 NO.57 STONE 40 0 kst 0.100 kef O AL ASTM D448 NO.57 STONE NOT APPLICABLE 0 kst 0.100 kef
N . TOP OF GROUND . . TOP OF GROUND
32000 TO 322-00 o Srechom soiL 25° 0.200 kst 0.130 ket 320-00 TO 322-00 o R SROMN soiL 0.7 ks 0.400 kst 0.130 kef
ELEV. 880 T0 s ELEV. 880 10
SLEY- Beo a0 INTERBEDDED SHALE AND SANDSTONE 25 125 ksf 0.140 ket - INTERBEDDED SHALE AND SANDSTONE 12 kst 250 kst 0.140 ket
TOP OF WALL TO ° TOP OF WALL TO
TOP OF GROUND ASTM D448 NO.57 STONE 40 0 ksf 0.100 kcf TOP OF GROUND ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kcf
T O CROND soiL 25° 0.200 ksf 0.130 kef o e SROUND soiL 0.7 ksf 0.400 ksf 0.130 kef
32200 TO 324:25 . 322:00 TO 324+25 -
ELEV B98O INTERBEDDED SHALE AND SILTSTONE 25¢ 125 ks 0.140 kef ELEV. Bo8 TO INTERBEDDED SHALE AND SILTSTONE 12 ksf 250 kst 0.140 kef
ELEV. 891 TO s ELEV. 891 T0
ey B WEATHERED COAL 25 0.200 ksf 0.06 ket CLEV. Bal 1o WEATHERED COAL 0.7 kst 0.400 kst 0.060 ket
T O A ASTM D448 NO.57 STONE 40° 0 ksf 0.100 kcf e B houne ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
324:25 TO 326425 324:25 TO 326425
ToP OF GROUND soiL 25° 0.200 ksf 0.130 kef ToP OF GROUND soiL 0.7 ksf 0.400 ksf 0.130 kef

TO BASE OF WALL

TO BASE OF WALL
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TABLE 2 - DESIGN PARAMETERS FOR ANCHOR WALL
ELEVATION
STATION LIMITS INTERVAL MATERIAL FRICTION ANGLE COHESION UNIT WEIGHT
WALLS 3 AND 3A (continued)
TOP OF WALL TO a
e O e ASTM D448 NO.57 STONE 40 0 ksf 0.100 kef
326-25 10 TOP OF GROUND
SR 29°327.80/HanciNG| 795 OF OROUN soi 25 0.200 kst 0.130 kef
ROCK ROAD 5750 0 LEy oo
e SHALE 25 125 ksf 0.140 kef
TOP OF WALL T0
ASTM D448 NO.57 STONE 40 0 ksf 0.100 kef
SR 29 327-80/HANGING|_TOP OF GROUND
ROCK ROAD 57-50 TO | TOP OF GROUND N
HANGING ROCK ROAD | TO ELEV. 884 SOl 25 0.200 kst 0.130 kef
58:75
ELEV. 884 TO N
SLEY. B8 2 SANDSTONE 40 350 kst 0.160 kef
HANGING ROCK ROAD | '1op BF ‘CRGUNG. ASTM D448 NO.57 STONE 40° 0 ks 0.100 ket
58:75 TO HANGING
ROCK R " TOP OF GROUND N
OCK ROAD 60-00 | P ok OF WALL solL 25 0.200 kst 0.130 kef
WALLS 4 AND 4A
TOP OF WALL T0 .
Sk 328 80-48 O WAL ASTM D448 NO.57 STONE 40 0 ksf 0.100 kef
TO SR 29 346-50 TOP OF GROUND .
TR ASF SROWO. SHALE 25 125 ksf 0.140 kef
T O AL D ASTM D448 NO.57 STONE a0° 0 kst 0.100 ket
346:50 TO 34800
TOP OF GROUND SILTSTONE 350 225 ksf 0.150 ket

TO BASE OF WALL

TABLE 3 - RESISTANCE PARAMETERS
UNCONFINED
STATION LIMITS LN MATERIAL D s TRese | comPRessIve UNIT WEIGHT
i ¥ STRENGTH
WALLS 3 AND 3A (continued)
TOP OF WALL TO
eas 16 O O g ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
SR 29°327-80/HANGNG| T8 OF CROUND soiL 0.7 ksf 0.400 kst 0.130 ket
ROCK ROAD 57-50 Lo i
LEV.
ELEY. Boe no SHALE 12 kst 250 ksf 0.140 kef
TOP OF WALL TO
ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
SR 29 327-80/HANGING TOP OF GROUND
ROCK ROAD 57+50 TO | TOP OF GROUND
O A A | T A oRo soiL 0.7 ks 0.400 ksf 0.130 kef
58:75
ELEV. 864 TO
SLEV. Bot aO SANDSTONE 35 ksf 700 ksf 0160 kef
HANGING ROCK ROAD | 1P o ‘CAauNS. ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksi 0.100 kef
5875 TO HANGING
% TOP OF GROUND
ROCK ROAD 60-00 | - o ce oF WaLL soiL 0.7 ksf 0.400 kst 0.130 ket
WALLS 4 AND 4A
TOP OF WALL TO
SR 328 80-48 TOP OF GROUND ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kcf
TO SR 29 346-50 TOP OF GROUND
1008 3 SROND. SHALE 12 kst 250 ksf 0.140 kef
T O WAL ASTM D448 NO.57 STONE NOT APPLICABLE 0 ksf 0.100 kef
346+50 TO 348:00
TOP OF GROUND SILTSTONE 20 ksf 450 ksf 0.150 ket

TO BASE OF WALL
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