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DEFINITIONS

1. THE CONTRACTOR IS DEFINED AS THE INSTALLATION CONTRACTOR FOR THE HILFIKER MSE RETAINING
WALL SYSTEM.

2. KANE GEOTECH, INC. (KANE GEOTECH) IS HEREIN DEFINED AS THE DESIGN ENGINEER FOR THE HILFIKER
MSE RETAINING WALL SYSTEM AND WHOSE STAMP IS ON THESE WORKING DRAWINGS.

3. THE U.S. DEPARTMENT OF TRANSPORTATION FEDERAL HIGHWAY ADMINISTRATION (FHWA) CENRAL
FEDERAL LANDS HIGHWAY DIVISION (CFLHD) IS HEREIN DEFINED AS THE CONTRACTING OFFICER (CO)
AND GOVERNING AGENCY.

4. M.S.E. WALL IS HEREIN DEFINED AS A MECHANICALLY STABILIZED EARTH WALL.

GENERAL

1. DIMENSIONS SHOWN ON THESE WORKING DRAWINGS ARE BASED ON BEST AVAILABLE INFORMATION
PROVIDED TO AND MAY NOT BE PRECISELY INDICATIVE OF FIELD CONDITIONS. ALL DIMENSIONS AND
DETAILS SHOWN ON THESE WORKING DRAWINGS SHALL BE REVIEWED AND VERIFIED BY THE
CONTRACTOR BEFORE THE START OF ANY CONSTRUCTION.

2. ANY DISCREPANCIES BETWEEN WORKING DRAWINGS AND ACTUAL FIELD CONDITIONS SHALL BE
BROUGHT TO THE ATTENTION OF THE FHWA CONTRACTING OFFICER (CO) AND DESIGN ENGINEER
IMMEDIATELY FOR CLARIFICATION.

3. FINAL WORKING DRAWINGS SHALL BE APPROVED BY THE FHWA CFLHD PRIOR TO THE START OF WORK.

REQUESTS FOR INFORMATION (RFI)

1. REQUESTS FOR INFORMATION (RFI) OR DEVIATIONS FROM THESE WORKING DRAWINGS ENCOUNTERED IN
THE FIELD SHALL BE SUBMITTED BY THE CONTRACTOR IN WRITING TO THE GOVERNING AGENCY. THE
DESIGN ENGINEER SHALL HAVE A MINIMUM OF TWO WORKING DAYS FOR RESPONSE.

REQUESTS FOR SUBSTITUTION

1.  SUBSTITUTION REQUESTS IN REGARDS TO THESE WORKING DRAWINGS SHALL BE SUBMITTED BY THE
CONTRACTOR IN WRITING AND REVIEWED BY FHWA PRIOR TO APPROVAL BY THE DESIGN ENGINEER. THE
DESIGN ENGINEER SHALL HAVE A MINIMUM OF TWO WORKING DAYS FOR REVIEW AND RESPONSE. NO
CHANGE IMPLEMENTATION SHALL BE ALLOWED UNTIL THE DESIGN ENGINEER APPROVAL.

SITE LAYOUT

1.  THE MSE RETAINING WALL SYSTEM LIMITS SHOWN ON THESE WORKING DRAWINGS ARE APPROXIMATE.
ACTUAL FIELD LOCATION LIMITS SHALL BE VERIFIED IN THE FIELD BY THE CONTRACTOR BEFORE
CONSTRUCTION.

2. THE MSE RETAINING WALL DIMENSIONS AND LIMITS SHOWN ON THESE WORKING DRAWINGS ARE BASED
ON THE FHWA WY TIG US212(9) CROSS-SECTIONS SHEETS X35 - X83, DATED FEBRUARY 16, 2019.

ESTIMATED MATERIAL QUANTITIES

1. MSE WALL HEIGHTS, STATIONING LIMITS, WALL ELEVATIONS, AND MSE QUANTITIES ARE BASED ON THE
INFORMATION PROVIDED ON THE FHWA BID PLANS WY TIG US212(9) SHEETS H1 - H17, DATED FEBRUARY
16, 2019 AND THE FHWA WY TIG US212(9) CROSS-SECTIONS SHEETS X35 - X83, DATED FEBRUARY 16, 2019.

ON-SITE INSPECTIONS

1.  ON-SITE INSPECTIONS SHALL BE DETERMINED BY THE CONTRACTING OFFICER (CO) AND GOVERNING
AGENCY FOR THE FHWA WY TIG US212(9) MSE RETAINING WALL SYSTEM AND AS DEFINED IN THE FHWA
STANDARD SPECIFICATIONS FP-03 AND THE SPECIAL PROVISIONS.

QUALITY ASSURANCE (QA) INSPECTIONS
1. QUALITY ASSURANCE INSPECTIONS PRIOR AND DURING CONSTRUCTION SHALL BE DETERMINED BY THE

CONTRACTING OFFICER (CO) AND GOVERNING AGENCY FOR THE WY TIG US212(9) MSE RETAINING WALL
SYSTEM AND AS DEFINED IN THE FHWA STANDARD SPECIFICATIONS FP-03 AND THE SPECIAL PROVISIONS.

MSE WALL INSTALLATION

1. THE MSE RETAINING WALL SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE STANDARD
SPECIFICATIONS FP-03 AND THE SPECIAL PROVISIONS SECTION 255 "MECHANICALLY STABILIZED EARTH
WALLS".

BACKFILL TESTING - CRITERIA

1.  BACKFILL MATERIAL TESTING SHALL BE PERFORMED FOR ALL TYPES OF BACKFILL IDENTIFIED AND NOTED
ON THESE WORKING DRAWINGS. BACKFILL TESTING SHALL BE IN ACCORDANCE WITH THE FHWA
STANDARD SPECIFICATIONS FP-03 SECTION 208, TABLE 208-1 "SAMPLING AND TESTING REQUIREMENTS".

BACKFILL TESTING - QUANTITIES

1.  BACKFILL MATERIAL TESTING SHALL BE PERFORMED FOR ALL TYPES OF BACKFILL IDENTIFIED AND NOTED
ON THESE WORKING DRAWINGS. BACKFILL TESTING SHALL BE IN ACCORDANCE WITH THE FHWA
STANDARD SPECIFICATIONS FP-03 SECTION 208, TABLE 208-1 "SAMPLING AND TESTING REQUIREMENTS".

BACKFILL TESTING - ACCEPTANCE

1. TEST RESULTS AND REPORTING FOR THE BACKFILL MATERIALS SHALL BE IN ACCORDANCE WITH FP-03
SECTION 208 "TEST RESULTS AND REPORTING".

FINAL INSPECTION

1. THE CONTRACTOR, DESIGN ENGINEER, AND GOVERNING AGENCY SHALL BE ON-SITE FOR THE FINAL
INSPECTION.

2. |IF ADDITIONAL FIELD CHANGES ARE REQUIRED TO PROVIDE APPROVAL,THE CONTRACTOR SHALL MAKE
ALL NECESSARY CHANGES PRIOR TO THE GOVERNING AGENCY APPROVAL.

3. IS THE RESPONSIBILITY OF THE CONTRACTOR TO MEET ALL REQUIREMENTS PROVIDED IN THESE
WORKING DRAWINGS AND ON THE FHWA BID PLANS WY TIG US212(9).

DISCLAIMERS

1. TO ENSURE THAT THE PROJECT DURING CONSTRUCTION IS IN CONFORMANCE WITH THE APPROVED
SUBMITTALS, IT IS RECOMMENDED THAT KANE GEOTECH, INC. BE RETAINED TO OBSERVE CONSTRUCTION
DURING THE PROJECT. KANE GEOTECH, INC. IS NOT RESPONSIBLE FOR CONSTRUCTION PERFORMED
WITHOUT ITS OVERSIGHT.

2. SLOPE FAILURES CAN BE SPORADIC AND UNPREDICTABLE. CAUSES RANGE FROM HUMAN CONSTRUCTION
TO ENVIRONMENTAL EFFECTS (WEATHER, EARTHQUAKES, ETC.). BECAUSE OF THE MULTIPLICITY OF
FACTORS AFFECTING SUCH EVENTS IT IS NOT, AND CANNOT BE, AN EXACT SCIENCE THAT GUARANTEES
THE SAFETY OF INDIVIDUALS AND PROPERTY. HOWEVER, BY THE APPLICATION OF SOUND ENGINEERING
PRINCIPLES TO A PREDICTABLE RANGE OF PARAMETERS, THE RISK OF INJURY AND PROPERTY LOSS CAN
BE SUBSTANTIALLY REDUCED USING PROPERLY DESIGNED PROTECTION MEASURES IN IDENTIFIED RISK
AREAS. INSPECTION AND MAINTENANCE OF SUCH SYSTEMS ARE NECESSARY TO ENSURE THE DESIRED
PROTECTION LEVEL IS NOT DEGRADED BY IMPACT DAMAGE, CORROSION, OR OTHER FACTORS.
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PROFILE A (MSE WALL RETURN) . 21
ROADWAY STA. 41+526.281 FINAL GRADE LINE (FGL): - - - SHEET 02 TOP WALL PRONGLESS AND CAP MAT NOTE: e IAS 3 5|8
ag— ALL STA. 1+006.482 - _ 8-FT (2.44-m) FINAL GRADE LINE (FGL) AT WALL FACE MINIMUM OF 0.89-m (3-FT) 1. EVERY TOP LIFT SHALL INCLUDE A 12X12 W4.5 X W3.5 HDG WWF Sl o = £l
(SEE SHEET 24 FOR PROFILE) WIDTH HILFIKER MAT OFFSET FROM BOTTOM OF WALL (B.O.W.) PRONGLESS MAT AND A WWF REINFORCEMENT TOP CAP MAT. S5 0% = o 2|
BEGIN MSE WALL 2. TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET H15 NOTE 2 o IB L § £15 —
+ w —= gl = [ =
ROADWAY STA. 41+526.28 WALL STA. 1+013.00 WALL STA. 14016.00 WALL STA. 14019.00 NO STEPS ALLOWED FOR TOP OF WALL. TOP OF WALL SHALL BE FIELD FIT o g <|§| 2
WALL STA. 1+006.48 TOW. ELEV. 2695.10 T OW. ELEV. 2695.05 WITH THE PRONGLESS AND TOP CAP MAT. z 2 |28 5 AR
AL . . O.VV. . . = = c
| | T.0.W. ELEV. 2695.25 T.0.W. ELEV. 2694.90 WALL STA. 1+022.00 WALL STA. 14031.75 g Ep= 5 AN
12X12 1212 12X12 | 12X12 | 12X12 12512 T.O.W. ELEV. 2694.85 ' ' °eIe - ™ Q|5
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WALL STA. 1+017.88 B.O.D. ELEV. 2689.91 T T 2 S | = 0 =
[N A N (NN NN L LT L S : : 9"’.9“’ S ‘£ & | < _n_:gd
B.O.W. ELEV. 2689.57 8-FT (2.44-m — — 2 5
| WALL STA. 1+016.00 WIDTH Hlf_FIKER)MAT - SHEET 02 DIMENSIONAL NOTES: ooy T 52 |0 5 O
H WALL STA. 1+013.00 B.O.W. ELEV. 2689.57 — WALL DRAINAGE 1. ALL STATIONING AND ELEVATIONS DIMENSIONS SHOWN ARE | ¢ — | — £ 5|% 2 ¢
T | | ' ' WALL STA. 1+017.95 _ IN METRIC METERS (m) UNLESS OTHERWISE NOTED. = Nl ST £ | =2
| | B.O.W. ELEV. 2688.96 WALL STA. 1+015.44 _ z21=z2 T S |
—] 8-FT (2.44-m) BOW. ELEV. 268896  B-O-D. ELEV.2689.34 ROADWAY | MSE WALL MSE WALL 2. FT=US CUSTOMARY UNIT FEET S2101=5¢ 3 S |
- WALL DRAINAGE BEGIN MSE WALL WIDTH HILFIKER MAT éVgLVbSETLAEy%SéO& WALL DRAINAGE LOCATION | "~ sn | BN DEET 3. IN = US CUSTOMARY UNIT INCHES TINES @
ROADWAY STA. 41+525.938 ROADWAY STA. 41+526.28 WALL DRAINAGE  WALL STA. 1+015.51 BECIN . 41452608 | 1+006.45 3-FT (0.89-m) SHEET 02 BOTTOM OF WALL (B.O.W.) ELEVATION NOTE: - I'Zz - -
WALL STA. 1+006.139 WALL STA. 1+006.48 B.O.D. ELEV. 2688.73 ' ' 1. ALL BOTTOM OF WALL ELEVATIONS SHOWN HAVE BEEN SI4=< =
B.O.D. ELEV. 2688.12 B.O.W. ELEV. 2688.35 WALL STA. 1+013.07 g ' ' =1 = o
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| - LOCATION ROADWAY | MSE WALL MSE WALL — ©
SHEET 04 DIMENSIONAL NOTES: STA. STA.  |MINIMUM BENCH WIDTH o O
1.  ALL STATIONING AND ELEVATIONS DIMENSIONS SHOWN ARE T L
IN METRIC METERS (m) UNLESS OTHERWISE NOTED. BEGIN | 41+614.74 | 1+098.42 6.5-FT (2-m) & O
YN~ US CUSTOMARY UNIT It | WALL EMBEDMENT STATIONING LOCATIONS SO AR RS
3. IN=US CUSTOMARY UNIT INCHES > S
LOCATION ROADWAY | MSE WALL MSE WALL S o m
SHEET 04 BOTTOM OF WALL (B.O.W.) ELEVATION NOTE STA STA EMBEDMENT DEPTH > a B
O.W. : Z Z Y
1.  ALL BOTTOM OF WALL ELEVATIONS SHOWN HAVE BEEN BEEI\?[')N ﬂ:g;g'gg 1:?32@; 2.5-FT (0.76-m) <;z %x O
MODIFIED TO INCORPORATE THE HILFIKER RETAINING WALL ' : 14 <§E w L I W
SYSTEM. BOTTOM OF WALL ELEVATIONS SHOWN ARE 0= = o=
APPROXIMATE. 5
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SHEET 05 TOP WALL PRONGLESS AND CAP MAT NOTE:

1. EVERY TOP LIFT SHALL INCLUDE A 12X12 W4.5 X W3.5 HDG WWF 1.
PRONGLESS MAT AND A WWF REINFORCEMENT TOP CAP MAT.

2. TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET H15 NOTE 2
NO STEPS ALLOWED FOR TOP OF WALL. TOP OF WALL SHALL BE FIELD FIT
WITH THE PRONGLESS AND TOP CAP MAT.

SHEET 05 TOP OF WALL (T.O0.W.) ELEVATION NOTE:

TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET
H9 SCHEDULE A PER PROVIDED STATIONING ALONG WALL
WIDTH. TOW ELEVATIONS SHOWN ARE BEST FIT TO
INCORPORATE THE WALL LAYOUT SHOWN.

2021 03-25: Added Details per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Added final grade at wall face per FHWA Transmittal 155.

2021 05-07: Added drainage locations per FHWA Transmittal 155.

2021 05-21: Added FGL callouts per FHWA Transmittal 165.

REVISIONS

Hilfiker MSE Retaining Wall

Beartooth Highway WY TIG US212(9)
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF

Missouri River Contractors

3384 US-12
Helena, Montana 59601

FINAL GRADE LINE (FGL): - - -
FINAL GRADE LINE (FGL) AT WALL FACE MINIMUM OF 0.89-m (3-FT)
OFFSET FROM BOTTOM OF WALL (B.O.W.)

o o
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I | I | | | I -‘1""' | | H .
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' | l | ‘GL_eLEV. 2688.02 [N AL T l |
I I I I I 1T :4' I I I LIl Allilllllll : LiLliiiiiiiillll WALLSTA'1+150'00 .
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I F.G.L. ELEV. 2687.41 . < T o [= I i I ] WALL STA 1 + 1 44 76
. 1 = +—-— | - - - WALL DRAINAGE -
HHH TOTTTLELLL HEHEAERREREARRNAREY . SRRRRRRRRRNLE | SRRRRRRRRENLE | SRAURRURRLERE LD LI __Il_____<_u_l_1-l.u_l_u_u41_-__ : e -—'4'*l’-!-7*1L ]Q B.O.W. ELEV. 2687.74 \WALL STA. 1+149.69 éVéLVngl_AEy;ggf%
| 1 1 1 .U, . . .
| | | ! Hi | WALL STA. 1+138.00 WALL STA. 1+144.00 WALL DRAINAGE B.O.D.ELEV. 2687.51 8-FT (2.44-m)
FH SERERERERE RS : FEFEEELEEEH 0S00:-0:0050:000:0:0:-0:0:0:0:-00-0:0:0-0:6 ‘: 0050:0:0-00:0:0: B.O.W. ELEV. 2687.13 B.O.W. ELEV. 2687.13 WALL STA. 1+144.83 |~ WIDTH HILFIKER MAT WALL DRAINAGE.:
| | | J WALL STA. 14137 4 B.O.D. ELEV. 2686.51 |
, : : ' 6-IN (152.4-mm) @ NON-
| | / O.,;\'?_Ir:nR(gI\II['\II')FL,E(\:/IIEEIE)g(\I\IJATjE B.O.W. ELEV. 2686.52 Izgi[F)l\ll-Vi\? STA. 41+660 PERFORATED OUTLET DRAIN PIPE
——— : MAXIMUM SPACING 16-m (52.5-FT).
<! w© WALL STA. 1+129.00 WALL STA. 1+130.12 . 8-FT (2.44-m) _ — WALL DRAINAGE WALL STA. 1+146.355 (SEE SHEET 23 FOR WALL
S I@E B.O.W. ELEV. 2685.91 B.O.W. ELEV. 2686.52 WIDTH HILFIKER MAT WALL STA. 1+137.49 (SEE SHEET 20 FOR CLOSEST PROFILE) DRAINAGE DETAILS
z Wz U B.O.D. ELEV. 2686.29
Cne0O» WALL DRAINAGE
5 L I'a L WALL STA. 1+130.19
A 3.0.. ELEV. 2685.68 | WALL EMBEDMENT STATIONING LOCATIONS |
= =
z 2 |“ZJ 2 LOCATION | ROADWAY | MSE WALL MSE WALL
T 2 1T 2 STA. STA. EMBEDMENT DEPTH
ngQJ D-1 \HILFIKER MSE RETAINING WALL SECTION (5) LAYOUT BEGIN | 41+614.74 | 1+098.42 2 5-FT (0.76-m)
< <3 5- .76-m
= § 1= § SHEET 05 DIMENSIONAL NOTES: 5 /ELEVATION VIEW DETAIL END 41+660.00 | 1+146.35
I 1. ALL STATIONING AND ELEVATIONS DIMENSIONS SHOWN ARE BEGIN 41+660.00 1+146.35
IN METRIC METERS (m) UNLESS OTHERWISE NOTED. : : 2 5-FT (0.76-m)
2 ET=US CUSTOMARY UNIT EEET WALL BENCH STATIONING LOCATIONS END 41+847.90 | 1+331.44
3. IN=US CUSTOMARY UNIT INCHES LOCATION ROADWAY | MSE WALL MSE WALL
STA. STA. MINIMUM BENCH WIDTH
SHEET 05 BOTTOM OF WALL (B.O.W.) ELEVATION NOTE: BEGIN | 41+614.74 | 1+098.42 6.5-FT (2-m)
1. ALL BOTTOM OF WALL ELEVATIONS SHOWN HAVE BEEN END 41+660.00 1+146.35
MODIFIED TO INCORPORATE THE HILFIKER RETAINING WALL
SYSTEM. BOTTOM OF WALL ELEVATIONS SHOWN ARE BEGIN 41+660.00 1+146.35 7 5-FT (2.3-m)
APPROXIMATE. END 41+847.90 1+331.44 ' '

FHWA PROJECT NO. WY TIG US212(9)

HILFIKER MSE RETAINING WALL - SECTION (5) LAYOUT

GeoTech, Inc.

Geoengineering Consultants

Honolulu Office

Los Angeles Office

Stockton Office
7400 Shoreline Dr., Suite 6 | 6080 Center Dr., Suite 600 | 1441 Kapiolani Blvd., Suite 1115

Honolulu, HI 96814
(808) 468-9993

Los Angeles, CA 90045
(323) 331-9222

Stockton, CA 95219
(209) 472-1822
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'EE IGE SHEET 06 TOP WALL PRONGLESS AND CAP MAT NOTE: SHEET 06 TOP OF WALL (T.0.W.) ELEVATION NOTE: WALL STA. 1+184.00 "'éél”éé < |

ZzW gz W 1. EVERY TOP LIFT SHALL INCLUDE A 12X12 W4.5 X W3.5 HDG WWF PRONGLESS MAT AND A WWF 1.  TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET H9 SCHEDULE A TOW ELE\./ 2697.30 (.:_Sil(.:_gi 3 g0

= o REINFORCEMENT TOP CAP MAT. PER PROVIDED STATIONING ALONG WALL WIDTH. TOW ELEVATIONS SHOWN WALL STA. 1+179.00 e - - o STEZ||IE E1 5|y
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E e i ) -JVY. . . 2) W4.5 X W3.5 HDG - ' : i ° I

= ?%:' o< ?%:' T.0.W. ELEV. 2696.05 T.0.W. ELEV. 2696.30 | i I ( )18-|:T LENGTH  TIHT AP A S I ARSI SR EL L U L IS TIRLGNENENELEY 5 L <§( IC—E

12X12 12X12 12X12 12X12 T N~ o | I
I 12X12 | ) e | ) S . | (2) W4.5 X W3.5 HDG ' (2) W4.5 X W3.5 HDG (2) W4.5 X W3.5 HDG I (2) wa.5 X W3.5 HD R ) 4 X e 5 HOG I | e o | <§f
0 (ZIII;‘.I'FSTIZIIGSIIDG_ 18-FT LENGTH. vt ttbr it - 18-FT LENGTH __ TTTFIISTT, - - 18-FTLENGTH _ _ ] | JSFTLENGTH LW AGETLENGTH | 18-FT LENGTH @ TTT1 | T AR NI FHHHE ) | ARRRRNRNRARREY FELEEEE L T & o 8 8 T
r=u = YA <| | =| 8|
| = 5| S|S|¢

| HENRNNNNNNNN I HENREENNNNEEE | Liirinnnnn (WH NS E N 18 3 8 A 181 1 | 18 1A TR RS AT 1850 o | LEEEEEEEEELEH M- S AL IING 5 8 B 8 B 6 8 B RS IR = | 2 2| % o

| TTTT I T T | I I | (EEEEEEEEERARE BEEEEEEEEREEE EEEEEE RS RN T BEBEEEREEEEEE = £ ol 815

| - I o E o o | 2

I | BRI IS B IS B IS B I BY I8 B IS B IS | l C_£ @ o) % 8

| HHHEHEEHEEEH | FHEEEEEEEEEEH R | FEECHEREEEEEEL FEEEEEEEEREEEE | EEREEERRREHEEE I FEEEEEEEERRERE LT LL L L L L HELELEELE TR AR EEEEEETLEELE I % %’ £ -

. S| ®

| | I | I | Qg |35 |&

i EEEEEREEEREEE EEEREEEEE R EEEEEEEREEmEE A | TTTTTTTTITTTTT | TTTTTTTTTITTITIT] TTTTTTTTTTITTTT | TTTTTTTTTTTTTT TTTTTTTTTITTTIT | ST T | rd 8T LENGTH HH A g .% g g g

| X | < | < | <

| | | R R R

| 18 5 8 8 B 8 B S R | 18 B B B 18 B 8 B 8 B 1 B A I EEEEEE 8 B 8 B 8 1 B A I 18 B 5 18 B 8 B 8 B B TR T LA HHEHEEE R HEEEFEHEEEEEH N RN g g 5 5 N

i ® | 0| w To) To)

| | I | I | ©o|lo|o|o| o

: I Y PELELELLELLEL TRERRRRRININY I IRERERRRREREN | RETRNRRRRERRR TRRRRRRRRERIN | RRRRERIRRERNN IRRRRRERRIRIN | REERERRERERNR IRRRERRERERER | T T PR D § § § § §

| i | I i !

| U i e i G i e e e I | U il e G e e | I o G e i M el e l | B G i fem M ) b e b | B i e i e il e e | U i B e G e e e | B il G e e 1111331111111 REVISIONS

| HH H H EEEEEEEEEEEE EEEEEEEEEE R EEEE R EEEEEEEEEE R EEEEEE R I EEREEEEEEE R EEEEEEEEEE R T T T

| I | I | o o | w

| T 1 2

| RUARNRARNRRREIT B FEHEE B | SEBESRERENEN S I SEBEERURENSNE SEBRSRERERSNE I EEEARERERERE AEENSEERENANE | SEBEENERERSNE AREEEENRENANE | FEEFHEEHEREH FEEEFEEEERREE FEEEEH g_ E 8

= 0 )

Al ' | | | | | 2224 5 g

i SRR RN ARl BEERBRER RN | ERERUREREREEE | FHFEHEEEHEEH EREESEUEREEES FEEEEEEEHEEEH FEEEHEE R I ERESEEERERNR | HEEH FEEEHEEEEEEEH | FHEEEEE AR RN R ARG RN RURUNUNRRARY ©C 2|0 § o

| = F.G.L. ELEV. 2691.07 ; § 9 &J ‘g N L:;

) o G b © (@] F|

| ARTARTAREANEA AEANRITREAREA M | HHHHHHHHHH | HHHHHHHHH M I HHHHHHHHHHHHH - | HHHHHHHH :::::::::'v'VA'LL's'TA.1+wa.a7I HHHHHHHHH e s s E - IiJ 3‘3%

! il I I l I F.G.L. ELmOAZ 1 | § CLIDJ g ||: é g §

] k = = ™ .

| ARRRARRRARANL SRERREERCRAEL | SRRRRRRIENA R AR | FEEEEHEEEEEE SERRBERRRRARY! FEEEEHEEEERET ERUERERRATRERA AR A1 Ra Q2R AEFNENRNTENAIE ~3 TTMITIIT FEELEEEEEEEE I S L FEEEELE LR LU =35 ;‘ ER

| T F.G.L. ELEV. 2689.85 1 =5 L B T WALL DRAINAGE > -2 I o o |W o o

| -t I 111 T I | | WALL STA. 1+183.62 Sl g= 1 c £ c | 3 T
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185 £ 8 SCAC IS FTLENGTH IS FTLENGTH WALL STA. 1+162.00 WALL STA. 1+170.50 J' WALL STA. 1+178.87 WALL STA. 1+184.00 SRR 2

| | | B.O.W. ELEV. 2688.96 B.O.W. ELEV. 2688.96 0.15-m (6-IN) LEVEL COURSE BO.W. ELEV. 268896 B.O.W. ELEV. 2690.18 =g Iﬁg 5.

WALL STA. 1+156.00 WALL STA. 1+161.81 AT FRONT FACE OF WALL WALL DRAINAGE 3333
i B.O.W. ELEV. 2688.35 B.O.W. ELEV. 2688.35 D-1\HILFIKER MSE RETAINING WALL SECTION (6) LAYOUT  [AWAILEVSECHENTSTATONNGIOOKTONST]  \yALL STA. 1+178.95 | ki Bomn Swall cmions Guomi e ocen
T ' ' N, ' ' LOCATION MODIFIED TO INCORPORATE THE HILFIKER RETAINING S0 59Q
8-FT (2.44-m) B - wﬁtt gTR: ITf‘%ﬁ_% 6 E L EVATI O N VI EW D ETAI I_ BEGIN 41+S6T6%_00 1,,?12 35 EM:EI_DFI:E(::::TH B.O.D. ELEV. 2688.73 WALL SYSTEM. BOTTOM OF WALL ELEVATIONS SHOWN 4 5§53 %
WIDTH HILFIKER MAT |~ " B.O.D. ELEV. 2688.12 END | 41+847.90 | 1+331.44 i ARE APPROXIMATE. 2E 52
SHEET 06 DIMENSIONAL NOTES: WALL BENCH STATIONING LOCATIONS WALL DRARAGE: I sk g,) :E;

@I . 1. ALL STATIONING AND ELEVATIONS DIMENSIONS SHOWN ARE ~0em a7 | R WAL MSE WALL D-2\HILFIKER MSE RETAINING WALL SECTION (7) LAYOUT 6-IN (152.4-mm) @ NON- L EolzZ s -
S B IN METRIC METERS (m) UNLESS OTHERWISE NOTED. LOCATION | “or ) STA.  |MINIMUM BENCH WIDTH PERFORATED OUTLET DRAIN PIPE zggm' 2o = S .
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2021 03-25: Added Details per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Added final grade at wall face per FHWA Transmittal 155.
2021 05-07: Added drainage locations per FHWA Transmittal 155.

2021 05-21: Added FGL callouts per FHWA Transmittal 165.
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SHEET 08 TOP WALL PRONGLESS AND CAP MAT NOTE: REVISIONS
1. EVERY TOP LIFT SHALL INCLUDE A 12X12 W4.5 X W3.5 HDG WWF PRONGLESS MAT AND A WWF
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2021 03-25: Added Details per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Added final grade at wall face per FHWA Transmittal 155.

2021 05-07: Added drainage locations per FHWA Transmittal 155.

2021 05-21: Added FGL callouts per FHWA Transmittal 165.

REVISIONS

Hilfiker MSE Retaining Wall

Beartooth Highway WY TIG US212(9)
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF

Missouri River Contractors

3384 US-12
Helena, Montana 59601
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= uw ]
35832 B.0.W. ELEV. 2695.06 ROADWAY STA. 41+860 V%A?LV[\)/&/EEEXE%%'OG WALL STA. 1+347.30 APPROX. ELEV. 2696.00 [ D-1 HILFIKER MSE RETAINING WALL SECTION (12) LAYOUT 2. FT=US CUSTOMARY UNI(';'nI):EET
gglgg —=m—] WALL STA. 1+343.547 WALL STA 1534276 B.O.D. ELEV. 2695.44 10 /ELEVATION VIEW DETAIL 3. _IN = US CUSTOMARY UNIT INCHES
@5 0 ES (SEE SHEET 22 FOR PROFILE) B.0.D. ELEV. 2694.83
= = PROFILE G WALL STA. 1+393.46
!. WALL BENCH STATIONING LOCATIONS E:mt gxgg tmg gEgB AT WALL FACE MINIMUM OF 0.86-m (3-FT) ey RO/DWAY STA 414900 T.O.W. ELEV. 2706.69 19512 12!12
Locatio | PO | ™5t |wnimun BENGH wiTH OFFSET FROM BOTTOM OF WALL (B.O.W.) (EE SHEET19 FOR PROFILE) 12X12 I 2) W4.5 X W3.5 HDG | 2) W4.5 X435 HDG
I BEGIN | 41+847.90 | 1+331.44 6.5-FT (2-m) WALL STA. 1+376.39 — — 8-FT (2.44-m) WALL STA. 1+385.00 12X12 I (2)W4.51§(XV1V23.5HDG (2) W4.5 X W3.5 HDG __ | T LENGTH | = )12—FT NGTH
9.00 e T.O.W. ELEV. 2706.07 \ | B WIDTH HILFIKER MAT , O ELEN 2025 o : ¥ BT L ENGTH . 12 ET LENGTH, | o EELEENGTH, . IIIIIIIIIIIIIII R skt
BEGIN 41+902.00 1+384.57 5. 3m 12X12 } | - - T BIERIERIER SR NN ISE N U [
I5.65| END | 41+985.00 | 1+466.61 rerTes )(z)w451§(XV1V235HDG | (2)W4.51§(XV1V23.5HDG ' (2) W4.5 X W3.5 HDG I ‘(2)W4.51§(XV1V23.5HDG : (2)W4.51§(XV1V23.5HDG ! _(2)W4.ijxv1v23.5HDG I I(Z)gi‘FST)Eg\r/\ISGST:DG | I | I ! I
| L T LFTLENGTH. - g A ELEENGTH i oI T SENSTR, e EL TR : condn NS e I H PR EETTT 1§ | L - : SRR AR Reia I EEEEEEEEEEEEH ; FEEEEHEEEEEHH R HEEH
‘5T|I:||DG | (2) W4, ;ix\;V%S HDG : | | | : | | i i | : | | I
g 14-FT LENGTH
: :::::::::::::: i LB : :::::::::::::: I ............... : ............... : ............... : .............. | LEEEEEEEEEEELED I B i :::::::::::::: I -------------- i -------------- : ------ .|||||||
| | I
l | l | | " I
| | | f | | I 1
IIII I HHHHE R I TR I TR IIIIIIIIIIIIII I IIIIIIIIIIIIII I IIIIIIIIIIIIII I IIIIIIIIIIIIII ! IIIIIIIIIIIIIII ! HEHHFHHFHHHEHEHE I HE-HHFHEF R ! IIIIIIIIIIIIIII I IIIIIIIIIIIIIII I IIIIIII IIIIIII
' | | | | ' | ' ' I ' | |
: | | |
(RN : N NN SN SN NN i NN NN NN RN : [N EEEE NN ENEN N I T T T T T T T T T i T TR T T T T T TR : IR T T T T T T T T AT ; T T TR TR T T T T T | NN NN BRI NN l | [N I O IO NN | i B NN RN NN NN | ||||||||||||| i ||||||||||||| : ”“I
l | I | | | " I
| | | f | | l 1
A I HEFHHHHEEEH | FHHAHHHEEEEEH | HHEH HHHHEEHE R | HEHEFHHE R | HHEEHE R | FHEFHEHEEFHEHE ! HHHHEHH ! FHHEHEEEHEHEH | EHHEEHEEHEHEH ! 08 0 A I 1 A | |||||||||||||
: | | | | : ' | i ' i ' il - |
| | | | |
I I RRURHRRRRRHRE | HRERRRERERERE | FEEEELLEEEEEH | ERERERERRAR R | ERERERERERER I ERERERERERER | HRRRERERERERE! : FRERRRNRERR R : EREERRNRRRR R | HEHH S e EEERERERERE AR | ERERRRFRRRR AR | EREEE FERRRR R
I I : I i I I I l F.G.L. ELEV. 2702.66ﬂ U - .=Ih_—
I H : HHHHHHHHH | HHHHHHH | A : T . HHHHHHHH : iiiiiiiii's$A'.v§A'LL1+386_16-i SasasanmsmEan : Nananamamazy ..1'..-=r-rm..........""' : HHHHHHHHHH HHHHHHHHH | HHHHHHH
I ' I : I I F.G.L.ELEV.Z702.05£ 4 l-.--.. | I l I I
1 | === - T I X I |
L ! RERURURRRREUE | RERRRRBRREEE | RRERE TR RS | FEEELELEEE ] I NRRIRRTRRARATaA II L e HIH- THLLE | SRRRRAFRERR AR | SRRRRRVRERREE | SRRHRRTRCRRAE : : LELELR L
I | F.G.L. ELEV. 2701.39 = 3 l l o :
| | I il 11TTh | | ! | | WALL STA. 1+393.46 I @5'35
HIH : ERRRRRFARRREY | prrrnrnr o LB e rmr i | RRERREEREAREE | RERERREREEREY : FEEEEEEEET LT | FEEFEEEITEE T T\ BELELLLLLLLIS : S LETE LY -I--‘-----LLLLL”“““‘)* B.O.W. ELEV. 2701.77 z1 8 =z2
Lib & i-'-= : | i | ; WALL STA. 1+386.16 WALL STA. 1+393.00 _/ WALL DRAINAGE: §"£ I §"£
1 11 a8l iiiiiiil 11l iiiiil 1 11 a0l iiiiiil | I8 W11 1IN I {81 I T T I I R } AN LU LY ' J el VLYY B.O.W.ELEV.2701.16 - 4-mm - 7 m_l
‘9 ‘9 i llllllllllllll I llllllllllllll l llllllllllllll \\_ I : I e \ ‘ B O \T/ ELEV 82F7-|9 121464 WALL DRAINAGE gE”;'gl)Sé:TED )()%_IFJLOENI_ DRA'N PlPE E 'é . E 'é
i pTh : : WALL STA. 1+377.00 ! \—WALLSTA.1+385.00 Jn T WIDTH HILFIKErlg)MAT WALL STA. 1+393.53 see SHEET 3 FoRwALL | B3 I %
b IFEE o 0 0006 0-0-0-0 000 050050:0-0.50-0-0:0-0-00-0 B.O.W. ELEV. 2700.50 0.15-m (6-IN) LEVEL COURSE B.O.W. ELEV. 2700.50 WALL DRAINAGE B.O.D. ELEV. 2700.93 DRAINAGE DETAILS =y e
S ulsu ! | AT FRONT FACE OF WALL PROFILE G WALL STA. 1+380.29 E%‘lEé
m %% WALL STA. 1+369.08 WAVLVI_AQ#EFY:'?’N?@?‘E WALL STA. 1+376.39 ROADWAY STA. 414900 B.O.D. ELEV. 2700.32
iy shus _ B.O.W. ELEV. 2699.94 B.O.D. ELEV. 2699.71 B.O.W. ELEV. 2699.94 WALL STA. 14382 579
| 2> 2> WALL STA. 1+369.00 —— : :
SB35\ ow ey e D-2\HILFIKER MSE RETAINING WALL SECTION (13) LAYOUT seesneeroror | HILFIKER MSE RETAINING WALL - SECTION (12-13) LAYOUTS
= %‘I =2 WalLSTA 1o 10 /ELEVATION VIEW DETAIL PROFILE)
B.0.D. ELEV. 2699.10
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o ! - SHEET 11 TOP OF WALL (T.0.W.) ELEVATION NOTE: A:!A:
o SHEET 11 TOP WALL PRONGLESS AND CAP MAT NOTE: — - - 1. TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET H9 SCHEDULE A Sl
z4 I z 1. EVERY TOPLIFT SHALL INGLUDE A 12X12 W4.5 X W3.5 HDG WWF FINAL GRADE LINE (FOL} PER PROVIDED STATIONING ALONG WALL WIDTH. TOW ELEVATIONS SHOWN 55485
I T FINAL GRADE LINE (FGL) AT WALL FACE MINIMUM OF 0.89-m (3-FT) . oR7] RoX7)
05 100 PRONGLESS MAT AND A WWF REINFORCEMENT TOP CAP MAT. OFFSET FROM BOTTOM OF WALL (B.OW.) ARE BEST FIT TO INCORPORATE THE WALL LAYOUT SHOWN FuwgEw
TR ERE 2. TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET H15 T ' y,g%ly,g%
- Ko o
Hle N0 STEFS ALONED LR 0P O ML Lo 0F WAL S WALLSTA 1441700 | Cerreun WALLSTA 1142500
§5|§§ WALL STA. 1+408.10 i e - - WIDTH x| 22 S 53
§§ ! §§ WALL STA. 1+401.00 T.O.Y;/);ELEV. 2707.37 s | o | | | HILFIKER MAT | @WASXWISHDG o __(2);/\;‘_1#5T>EI\E/\'/\]3G5T:DGI§<§: §§|
T.O.W. ELEV. 2706.95 12X12 12X12 (2) W4.5 X W3.5 HDG | (2) W4.5 X W3.5 HDG 1 (2) W4.5 X W3.5 HDG 12x12 12x12 T 12x12 12x12 g R ed T B2 .
| | @wasxwasioe LB e e BTN T TR AR abresveectiing 11001112 0 Rebrasivivesiing NG T IENGTH | i
1o | o1 __ . J4FTLENGTH, - orrrr FEEEERTELEED LaRA AR ALLL (e 10§ R A RS AVS LR EEEREREAERERR I UL i RLLRLLRARS ARaRY AT FIFFEF R
I . (2) W4.5 Xqw3.5 HDG [T YT (2) W45 X W3.5 HDG | | |
| 12-FT ENGTH : 14-FT LENGTH | | |
| “I”” “”” ! ”””“””” FHEHFHE R FHEHEHEHEHEEHE IIIIIII“IIIII I IIIII“IIIIIII I III“IIIIII“I I“IIIIIIIIIII (NN N SN RS N I (NN R SR N R I (NN NN SN NN (N W W ST R RN ||||||||||||||__ |
| I | | | |
| -
i L : FHEEEEEEEEEL HHEEHE FEEEEEEEEELH i A e 11 ] (e | IR e e ARURRRNRRRARY | RRRRBRRRERENE | AREERRFRARARE REERCRRRERARE REERGRBRERARE
I | | u
1§ 5 A AT ! .......................................... ENNEESEERENE, | EBNEHSHERANE | LLUELLE LT LLE RESHANNHESEANE | L L | SARANHRRRIRE | NENERAR N NN AN A R NAEHAH A H
| I | | | | LA
18 LT AR RN : NANRRNRRNANRRY NANRRNRRNRRARY 111§ LR R S R ARRRNARNERLR | RURERANRRRRN | HERERANRERRN FHEEEHHEEH HERRERRRERREY | FEEFERETE R | FEEEEE R HERERARRERREY | FEEFEREEEEEEH
1 I | | | | | | | | i
| Frrre T l ERERERERERER! EREEERERRRER | IRRRRRRRRERE [TTITTTTTTTTIT ITTTTTTTTTTIT T TS v i es. NRNRRRERNRENY LELEELELLELL LELEELELLELLT RERRRRREARNEL IRRRRRRRRRENRED g
: | | F.G.L.ELEV.2703.88|| Ll . : = :
1 | 1 TIL . !
: EEEEE SNUNENEN, | ENENANEHEREY PLLEEEELELEELS I N B R s ENENEEEHENEY | PLELEEEVELELL | demmnSESHENEEEE. ENSENNEEEE Y ENSNENEHESEY | EESNENUEEE Y ENSNNNENEE Y ENSNENEHENEY H
I I ! I ) . 1 | I I I I "i | | i
| (BRI IS N NN RN A _i ARURRRRNANEPEN s bl oo = 1P T TET FEEEEEEEEEEEED HHrr e WM N B N LU LR | S LA HH L L L | LA S S 2 = i i i i @ 8
H'h'- ‘E--In-.--w- I I I : | _ l .
| \ s Yo
i HHHHHHHH ! HHHHHHHH HHHHHHHHHH : HHHHHHHHH e e e e s oo g = WALL STA. 1+417.86 0.15-m(6-IN)LEVELCOURSEJ WALL STA. 1+425.00 Sk
| I I \ | | P\ B.O.W. ELEV. 2702.99 AT FRONT FACE OF WALL B.O.W. ELEV. 2702.99 ouw I ouw
I IIIII,_.JIIIIIII : I3V ey | Y i U D S O A LR WALLSTA'1+409'OO I WALLSTA'1+417'00 %é.ﬁé
i . | ? | '\\ oo B.O.W. ELEV. 2702.38 B.O.W. ELEV. 2702.38 WALL DRAINAGE 23 | 23
) <= WALL STA. 1+408. J> ==
2k WALL STA. 1+401.00 B OW. ELEV. 2701 77 , 8-FT (2.44-m) - WALL DRAINAGE 6-IN (152.4-mm) @ NON- 53403
ER kX B.OW. ELEV. 2701.77 e ' : | WIDTH HILFIKER MAT WALL STA. 1+417.93 PERFORATED OUTLET DRAIN PIPE <z I <z
P2 BE WALL DRAINAGE B.O.D. ELEV. 2702.15 MAXIMUM SPACING 16-m (52.5-FT). =1 =
o3 g o’ WALL STA. 1+408.17 o ' ' (SEE SHEET 23 FOR WALL
AINPIPE | 22 23 B.O.D ELEV 2701'54 DRAINAGE DETAILS
4T 53 I 53 T T D-1 \HILFIKER MSE RETAINING WALL SECTION (14) LAYOUT
3053 SHEET 11 BOTTOM OF WALL (B.O.W.) ELEVATION NOTE: | WALL EMBEDMENT STATIONING LOCATIONS | WALL BENCH STATIONING LOCATIONS
Eg I Eé 1. ALL BOTTOM OF WALL ELEVATIONS SHOWN HAVE BEEN 1 1 ELEVATION VIEW DETAIL ROADWAY | MSE WALL MSE WALL ROADWAY | MSE WALL MSE WALL
MODIFIED TO INCORPORATE THE HILFIKER RETAINING SOiCalllioh STA. STA. EMBEDMENT DEPTH | | FOCATION STA. STA.  |MINIMUM BENCH WIDTH
WALL SYSTEM. BOTTOM OF WALL ELEVATIONS SHOWN BEGIN | 41490200 | 1+38457 By——— BEGIN | 21790200 | 17384 57 Bp—
ARE APPROXIMATE. END | 41+985.00 | 1+466.61 ' ' END | 41+985.00 | 1+466.61 SFT(2:3-m)
SHEET 11 DIMENSIONAL NOTES: §EI§§
| 1.  ALL STATIONING AND ELEVATIONS DIMENSIONS SHOWN el Pt
H ARE IN METRIC METERS (m) UNLESS OTHERWISE NOTED. D-2\HILFIKER MSE RETAINING WALL SECTION (15) LAYOUT ROFILE %;I%; PROEILE |
2. FT=US CUSTOMARY UNIT FEET ] g ROADWAY ST2
I 3. IN = US CUSTOMARY UNIT INCHES 11 /ELEVATION VIEW DETAIL ROADWAY STA. 41+971 yotus WALL STA. 144
! WALL STA. 1+452.619 %%I%% (SEE SHEIéT 9
I WALL STA. 1+448.40 (SEE SHEET 21 FOR PROFILE) gglgg
e 8-FT (2.44-m) | _ N O.W. ELEV. 2708. ;| e
SEICE WALL STA. 1+441.20 WIDTH HILFIKER MAT 1~ - T.O.W. ELEV. 2708.87 oo | 12x12
wy>u 12X12 12X12 12X12 | (2) W4.5 X W3.5 HDG
e P WALL STA. 1+433.00 T.O.W. ELEV. 2708.55 (2) W45 X W3.5 HDG I (2) W4.5 X W3.5 HDG (2) W4.5 X W3.5 HDG 0 (2)Vg/4|1:.$>L<Ev'\\l/3(’;.$:DG B o I 8.F T LENGTH I:
cuecy T.0.W.ELEV. 2708.30 I o1 | I 10-FT LENGTH et e - -~ S FLLENGTH, . TR - §LTLENGTH, . SENEESEANERANE FEEREER R 58 v
%EI%E 19%12 12X12 112 | 12X12 | 12X12 ) . e 12X12 A e i et
M= = | - (2) W4.5 X W3.5 HDG | (2) W45 X W3.5 HRG (2) W4.5 X W3.5 HDG (2) W4.5 X W3.5 HDG (2) W4.5 X W3.5 HDG
B EE e ienets L£FTLENGTH 1 T LENGTH . JAELLENCT WA wHTAE oAt TEEEREe HEE FEEH S e L P T T T
O 3 O B 12X12 F.G.L. ELEV. 2708.15
G Lg_‘il ggl" (2) W4.5 X W3.5 HDG i 1 4 i
II| =3 M| R n BERESEANNEBNREE HAEREENRNERERR e b B EENS T, EEENEBNAENEGRE AL B LI s e NN SNUNNRONE A L RPN SI T FEEEE L EEEE
"I OO OO NI OO AN AN | "IN O YO OO OO | "IN OO YO OO OO | "I OO N O O N | T T T T T T T !!!!!!!!!!!!!! -------------- l".- llllllllllllllllllllllllllll L
B PV TRET R EEEREBERERERE EREEEBERERERE EEEEEpERERRRE EREREBEEERERE H TTTTTTTTTIT st rssase PTETUIN LY T Lre
' T s f WALL DRAINAGE
gl | FHE R TR R EEE R BTN R FHHHHHHEH FHHEHEEEEEEH |||||||||||u¢l'--- I8 1 e s : '”””Q” p ;VQLI:I)‘SE-['E\;E‘?OQG:Z;
Ll WALL DRAINAGE WALL STA. 1+458.00
B BEERERRRERARS FEFTFET T BEEEERREREREE BEEEERRRREARE BEAEERURRREES RREBEREERRER HEE A [ e AL EETRERRARNA e e ai FHEEEEE LR “mmd{ DAL STR. T8 B.O.W. ELEV. 2706.65 i
oG T Tree WALL DRAINAGE WALL STA. 1+453.20 - >~ WALL STA. 1+455.60 PROFILE [
I B B R LR 81 B R AN NN NN IRERRREY T TRENE RN NT RN SNNUNRANE J ALL STA. 1+452.06 o~ | s~ B.O.W.ELEV. 2706.65
P e R e e e HHHEHE A U PPk IR R FTNRRRRTRATET \ | E[O_D_ A 1145208 B O.W. ELEV. 2706.04 2y | 25 ROADWAY ST/
1 ATHERE WALL DRAINAGE — WALL STA. 1+450.80 8§ ' gé WALL STA. 1+4
1| RAERERRRREHEE ERRSRRERERREE RRRRERNRREERE RRERRRRRRRALE PRI S bE e FEEEELEE R T TITRRTTRITIeY \ J;V_g%_?z[’;@;‘;“oigzgB-O-W-ELEV-2705-46 §§|§§ (SEE SHEET 24
LY HTT WALL DRAINAGE “— WALL STA. 1+448.40 23183
i T S ot g an A BT L A R COIOE PO e 4 T MOTTITIT RRRRRARRRRANE P e e \ A o B.O.W. ELEV. 2704.82 PROFILE H' 55 I 55
i S WALL DRANAGE— WALL STA. 1+446.00 ROADWAY STA. 41+971 ESEE
L1 EAESEEERNENEE REESEENRHENEE EEENNELREEEEY EEEREERNEELEE EEESENEENEEEE """"b& JE\_’Q_L[%_?ETL‘E\;_E“%%Z;B.O.W.ELEV.27O4.21 Vg/ALLSSTA'1+452£19 o I
| WALL DRAINAGE 600-mm (2-FT) @ PIPE CULVERT (SEE SHEET 21 FOR PROFILE)
H *__ WALL STA. 1+443.30 WALL STA. 1+443.60
111 .-- -I-— 1130011 iENEENE I JAL .\lJ_I.IJ_I.JJ_lJ_IJ_Ll__»-_- ] LI LRyt _____I 1N N IS I U ORI DI IO RO ORI . r LI AL LN U LR B h L B.O.D. ELEV. 2702.76 BOW ELEV 270360 RO'\AND'A\VI\—IlAs-g'?I\_; +44:I5-'-193€
- - N WALL STA. 1+442.23 :
I l oy | WALL STA. 1+433.00 0.15-m é_|N LEVEL COURSE | APPROX. ELEV. 2704.00
SLe =l ( ) B.O.W. ELEV. 2703.60
SWae Sw WALL DRAINAGE B.O.W. ELEV. 2702.99
zZz I ZzI AT FRONT FACE OF WALL WALL STA. 1+441.20 WALL DRAINAGE.
ce | by WALL STA. 1+431.27 8-FT (2.44-m) B.O.W. ELEV. 2702.99 ' FHWA PROJECT NO. WY TIG US212(9)
el Rk B.O.D. ELEV. 2702.76 WIDTH HILF.IKER MAT 6-IN (152.4-mm) @ NON-
Zz 3 I z3 PERFORATED OUTLET DRAIN PIPE
> 0122 MAXIMUM SPACING 16-m (52.5-FT).
Hi HILFIKER MSE RETAINING WALL - SECTION (14-15) LAYOUTS
=1~z

A

2021 03-25: Added Details per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Added final grade at wall face per FHWA Transmittal 155.
2021 05-07: Added drainage locations per FHWA Transmittal 155.

2021 05-21: Added FGL callouts per FHWA Transmittal 165.

REVISIONS

Hilfiker MSE Retaining Wall

Beartooth Highway WY TIG US212(9)
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF

Missouri River Contractors

3384 US-12
Helena, Montana 59601
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Los Angeles Office

Stockton Office
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SHEET 12 TOP OF WALL (T.0.W.) ELEVATION NOTE: E _ § ’g_ %
SHEET 12 TOP WALL PRONGLESS AND CAP MAT NOTE: FINAL GRADE LINE (FGL): - 1. TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET H9 SCHEDULE A < Sl=z|eglk
1. EVERY TOP LIFT SHALL INCLUDE A 12X12 W4.5 X W3.5 HDG WWF FINAL GRADE LINE (FGL) AT WALL FACE MINIMUM OF 0.89-m (3-FT) PER PROVIDED STATIONING ALONG WALL WIDTH. TOW ELEVATIONS SHOWN T 8 E ._.% 8
PRONGLESS MAT AND A WWF REINFORCEMENT TOP CAP MAT. OFFSET FROM BOTTOM OF WALL (B.O.W.) _ N ARE BEST FIT TO INCORPORATE THE WALL LAYOUT SHOWN. l-l: g ® | 9 %
2. TOP OF WALL ELEVATIONS PER WY TIG US212(9) PLAN SHEET H15 G,‘:I o 21 =z S o | 2
NOTE 2 NO STEPS ALLOWED FOR TOP OF WALL. TOP OF WALL SHALL ;Hﬂ. ;'dj 0 g g I
BE FIELD FIT WITH THE PRONGLESS AND TOP CAP MAT. K k<K 8 (-,C) © -% —
4 Ay STA 41208 HHHHE
= —_ + (O]
ROADWAY STA. 41+971 I WALL STA. 14461619 END MSE WALL gle 5|88
—=—] WALL STA. 1+452.619 2 <>‘I £ : ' ROADWAY STA. 41+985.000 21222
oS¥o S (SEE SHEET 22 FOR PROFILE) i R B e
WALL STA. 1+448.40 (SEE SHEET 21 FOR PROFILE) 53' LE‘( - WALL STA. 1+466.619 LY IS5
8-FT (2.44-m S BE T.O.W. ELEV. 2709.30 S| h| S| Db
WALL STA. 1+441.20 WIDTH H|E—F|KER)MAT - . 1O ELEV 271281.287 12X12 | 12X12 ! I S I (2) w4 51§<Xv1v2;a 5 HDG I (2) W4 51§<Xv1v23 5HDG (2) W4 51§<Xv1v23 5 HDG <lslzlsls
O.W. ] ] X | _ _ (2) W4.5 X W3.5 HDG (2) W4.5 XW3.5 HDG a1 : ' : ' : ' NN AN N A
_T O W. ELEV. 270855 I I | ? ¥\(/)‘—1F5TXL¥\I/\1365'I':DG snnnsnLEERE 52.) .}]A(./;‘r.FS:ri.é\.'/\l?:G?r;.D .G - .8.".:1- I.‘I.E’.\l.G:I-L_'. - | IEIB_IFIILFI,\lIGITIHI N | 1 |é|3-|Fir|LIE|’\l|G|Tr|—SLT/:. WALL 1+461.82 I |?-|F;|—ILIEI’\1IGITIHI H H ?_lF;rlLlElr\llGlT;‘FA.-V\;ALL1+466.619 l - 8 8 8 8 8
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all Layout Line PC Sta. 1+000.000 =
Rdwy. Sta. 41+520.120, 6.700m Rt.

Begin Wall, Wall Layout Line
Sta. 1+006.482=

¢ Rdwy. Sta. 41+526.281,
6.700m Rt.

all Layout Line PT Sta. PI 1+009.466 =
Rdwy. Sta. 41+529.116, 6.000m Rt.

540°33' 21" E

& Roadway

Wall Layout Line N
Horizontal Curve Data
Curve = WALL-2

PI 1+066.63
A= 49° 13' 41" (LT)
R =121.70'
T = 55.75'
L = 104.56'
m%z
Paved Ditch B =5
L Q
ST
< .
[ e)
AN RS

HILFIKER MSE RETAINING WALL MATERIAL LEGEND

HILFIKER METALLIC STEEL REINFORCEMENT MAT
REINFORCED MAT LENGTH: 8-FT

HILFIKER METALLIC STEEL REINFORCEMENT MAT
REINFORCED MAT LENGTH: 10-FT

HILFIKER METALLIC STEEL REINFORCEMENT MAT
REINFORCED MAT LENGTH: 12-FT

HILFIKER METALLIC STEEL REINFORCEMENT MAT
REINFORCED MAT LENGTH: 14-FT

HILFIKER METALLIC STEEL REINFORCEMENT MAT
REINFORCED MAT LENGTH: 16-FT

HILFIKER METALLIC STEEL REINFORCEMENT MAT
REINFORCED MAT LENGTH: 18-FT

HILFIKER METALLIC STEEL REINFORCEMENT MAT
REINFORCED MAT LENGTH: 20-FT

PERFORATED AND NON-PERFORATED DRAIN PIPE
PIPE LENGTHS: SEE SHEET 26

all Layout Line PT Sta. PI 1+010.878 = \f. 2
Rdwy. Sta. 41+530.279, 6.700m Rt. B
_ <
) End Bijdge Approach Slab— = S.gW%/ 2 SRR T L. 000000 e, = Yo
Wall Layout Line Begin Rail Anchoring Slab & _Jr——T’\ \ =
gorlzontavlv gﬁ[viz Data ﬁ;’i(;llge Railing, Steel (WYDOT TL-3) & \ (\; . \ N) :
urve = - all Layout Line Sta. 1+012.244 > T e _— Culvert (See Note 1
PI 1+004.74 =& Rdwy. Sta. 41+531.570, 6.700m RE. < Qe Gitiariirs T =
A= 4° 28' 56" (LT) Wall Layout Line - L L
R = 121.00' = e
T = 4,74
L = 9.47 Edge of Pavement Wall Layout Line PT Sta. 1+115.442 =
¢ Rdwy. Sta. 41+629.086, 6.700m Rt.
WALL STA. 1+000.000 - 1+200.000
/‘ Paved Ditch
= o
<28 3 i
PhE 3 - -
g §,ﬁ 4 ] 1 3 I Iv ?rl ¥ Q 88
E R : 77 7 - @ @@ @ = s - = : ; : - ! 8 Ty <9
<= | [ r = 7 7 — & RoadWway W, 77,7777 N — SER
=33 , | 7 S | 2 | o 5 & g SN
| g 1 , + e a— +
| | + o | j 2 v . o‘[n 23
| ! ! ! '/— Guardrail v~ | W / 7 ; -~
oy 7 I I i S e
Wall Layout Line —/ 5 '§ = = j — / - J\)
-= ]
5339 Wall Layout Line PI Sta. 1+226.242 = N 752 ggr g -
858 € Rdwy. Sta. 41+739.887, 6.700m Rt. 5k
& Qo j 58
250 Wall Layout Line PI Sta. 1+246.600 = —/ _ 33
Rdwy. Sta. 41+759.887, 10.500m Rt. EE S
S S
=as8
WALL STA. 1+120.000 - 1+250.000
/— Paved Ditch
=
o N
+
1 ™~
‘;l' Culvert (See Note 1)
ns L R
S é I ik -
[ g n u i \\\\\\\ QJ
T a Edge'of Pavement Essesaiin) suvm| OSS
'G‘;é:':- _____ . =/ ]! o aiE rhewma éJ:QQ
852 ————— T HHHHA HEF S
%L; @ 3 | #H ! i ,§’5\$
Qo =i : NN
Wall Layout Line Wall Layout Line —/ ! :h: ‘ s\(% Q
—% Wall Layout Line PC Sta. 1+277.365 = Horizontal Curve Data ot N 68° 52' 55" E z S
N 60 3 @ Rdwy. Sta. 41+790.652, 10.500m Rt. EIUFIV_ETOW?%LLG Wall Layout Line PT Sta. 1+343.637 = v E S A Wall Layout Line
§:é 3 A= 175 17 36" (RT) Rdwy. Sta. 41+860.094, 10.500m Rt. i é? Horizontal Curve Data
Qg R = 219.50' EJS 5] Curve = WALL-4
5 T = 33.39" Wall Layout Line PC Sta. 1+363.304 = L PI 1+389.05
88 L = 66.27" € Rdwy. Sta. 41+880.147, 6.700m Rt. & Qs A= 13° 09' 15" (RT)
T, R = 223.30'
/\» < T = 25,75'
L = 51.27
WALL STA. 1+250.000 - 1+370.000
N
Paved Ditch

MATCHLINE C
Wall Layout Line
Sta. 1+380.000

Wall Layout Line
Horizontal Curve Data
Curve = WALL-4

PI 1+389.05

A= 13° 09' 15" (RT)
R = 223.30'

T = 25.75'

L=51.27'

WALL STA. 1+370.00 - 1+466.619

Wall Layout Line PT Sta. 1+414.570 =
Rdwy. Sta. 41+932.951, 10.500m Rt.

Wall Layout Line

& Roadway

Culvert (See Note 1)

42+000

\\\\\\\\\\\\\\\\“‘---

Wall Layout Line PT Sta. 1+466.619 =
L Rdwy. Sta. 41+985.000, 6.700m Rt.

NOTES:
1. MATERIAL QUANTITIES SHOWN IN SCHEDULES ON
SHEET 26.

2. UNDERLYING HORIZONTAL CURVATURE DATA AND
WALL LAYOUT LINES SHOWN PER WYTIGUS212(9)
BID PLANS SHEETS H5 - H8.

3. ALL STATIONING AND ELEVATIONS DIMENSIONS
SHOWN ARE IN METRIC METERS (M) UNLESS
OTHERWISE NOTED.

4. FT=US CUSTOMARY UNIT FEET

FRONT (DOWNSLOPE) WALL DRAINAGE OUTLET LOCATIONS

DﬁgllN MSE WALL STA. ELEV. DﬁgllN MSE WALL STA. ELEV.
1 1+006.139 2688.1 33 1+256.97 2691.8
2 1+013.07 2688.1 34 1+259.28 2692.4
3 1+015.51 2688.7 35 1+264.30 2693.0
4 1+017.95 2689.3 36 1+266.73 2693.6
5 1+033.93 2689.9 37 1+281.37 2694.2
6 1+049.92 2689.9 38 1+299.35 2694.9
7 1+061.65 2689.3 39 1+310.49 2694.2
8 1+066.53 2688.7 40 1+4321.13 2694.2
9 1+073.89 2688.1 41 1+330.14 2694.2
10 1+078.73 2687.5 42 1+344.76 2694.8
11 1+081.04 2687.5 43 1+347.30 2695.4
12 1+086.16 2686.3 44 1+352.09 2696.1
13 1+091.01 2685.7 45 1+354.52 2696.7
14 1+098.35 2685.1 46 1+356.95 2697.3
15 1+110.67 2685.1 47 1+361.53 2697.9
16 1+119.76 2685.7 48 1+364.27 2698.5
17 1+130.19 2685.7 49 1+369.15 2699.1
18 1+137.49 2686.3 50 1+376.46 2699.7
19 1+144.83 2686.5 51 1+386.23 2700.3
20 1+149.69 2687.5 52 1+393.53 2700.9
21 1+156.00 2688.4 53 1+408.17 2701.5
22 1+161.88 2688.1 54 1+417.93 2702.2
23 1+170.32 2688.7 55 1+431.27 2702.8
24 1+178.95 2688.7 56 1+442.30 2702.8
25 1+183.82 2689.3 57 1+444.74 2703.5
26 1+193.58 2690.0 58 1+447.17 2704.0
27 1+198.48 2690.6 59 1+449.62 2704.6
28 1+214.39 2691.2 60 1+452.06 2705.2
29 1+230.38 2691.2 61 1+454.48 2705.8
30 1+242.21 2690.6 62 1+459.37 2706.4
31 1+249.69 2691.2 63 1+461.82 2707.0
32 1+254.53 2691.1 64 1+466.51 2707.6

2021 05-07: Added Front Wall Drainage Outlet Location Table.
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A 4

HILFIKER MSE RETAINING WALL SYSTEM - MATERIAL SPECIFICATIONS

1.

2,

3.

4.

MSE WALL SYSTEM DESCRIPTION

1.1.

THIS WORK SHALL CONSIST OF A WELDED WIRE RETAINING WALL (WWW),
MECHANICALLY STABILIZED EARTH RETAINING WALL [MSE] CONSTRUCTED IN
ACCORDANCE WITH THESE SPECIFICATIONS, FHWA  STANDARD
SPECIFICATIONS FP-03, AND THE FHWA FHWA BID SPECIAL PROVISIONS.

MATERIAL ORDERING
2.1. THE CONTRACTOR SHALL MAKE HIS OWN ARRANGEMENTS TO PURCHASE ALL
WWW M.S.E. MATERIALS, INCLUDING WIRE MESH REINFORCEMENT MATS,
BACKING MATERIALS, AND ALL NECESSARY INCIDENTALS FROM HILFIKER
RETAINING WALLS, 1902 HILFIKER LANE, EUREKA, CA 95503- 5711, PH.
707/443-5093; WWW.HILFIKER.COM; INFO@HILFIKER.COM.
WELDED WIRE MESH REINFORCEMENT
3.1. WELDED WIRE MESH (WWM) REINFORCEMENT SHALL MEET THE
REQUIREMENTS PER FHWA FP-03 SECTION 720.01(H).
3.2. FABRICATE FROM COLD-DRAWN STEEL WIRE CONFORMING TO AASHTO M 32.

3.3.

3.4.

3.4.1.

3.4.11.

3.4.1.2.
3.4.1.2.1.
3.4.1.2.2.

3.4.2.

3.4.21.

3.4.2.2.
3.4.2.21.
3.4.2.2.2.

3.5.

3.5.1.

3.5.1.1.

3.5.1.2.
3.5.1.2.1.
3.5.1.2.2.

3.6.

WELD THE WIRE INTO THE FINISHED MESH FABRIC ACCORDING TO AASHTO M
55. AFTER FABRICATION, GALVANIZE ACCORDING TO AASHTO M 111, COATING
GRADE 85 AFTER FABRICATION. REPAIR ALL DAMAGE TO THE GALVANIZED
COATING BEFORE INSTALLATION.

THE WELDED WIRE MESH REINFORCEMENT SHALL BE SHOP FABRICATED OF
COLD DRAWN STEEL WIRE AND SHALL BE WELDED INTO THE FINISHED MESH
FABRIC CONFORMING TO THE MINIMUM REQUIREMENTS OF ASTM A-1064, WITH
AYIELD STRENGTH MINIMUM OF 450-mPa (65-KSlI).

WELDED WIRE REINFORCEMENT WIRE GRID TYPES ARE SHOWN ON THE PLANS
AND PROVIDED:

12-IN x 24-IN W4.5 x W3.5
NOMINAL WIRE DIAMETER (0.239-IN X 0.211-IN)
MINIMUM L.T.D.S:

STATIC: 972-LB/FT (14.2-kN/m)

SEISMIC: 1,270-LB/FT (18.5-kN/m)
12-IN X 24-IN W7.0 X W3.5
NOMINAL WIRE DIAMETER (0.299-IN X 0.211-IN)
MINIMUM L.T.D.S:

STATIC: 1,713-LB/FT (25-kN/m)

SEISMIC: 2,240-LB/FT (32.7-kN/m)

WELDED WIRE CAP REINFORCEMENT WIRE GRID TYPE IS SHOWN ON THE
PLANS AND PROVIDED:

12-IN X 12-IN W4.5 X W3.5
NOMINAL WIRE DIAMETER (0.239-IN X 0.211-IN)
MINIMUM L.T.D.S:

STATIC: 833-LB/FT (12.2-kN/m)

SEISMIC: 1,089-LB/FT (15.9-kN/m)

WELDED WIRE MESH SHALL BE HOT DIP GALVANIZED (2.0 OZ./SF, ASTM A-123;
605-G/M2).

WELDED WIRE MESH FACING / CAP

4.1.

4.2.

4.3.

4.4.

4.5.

45.1.

45.1.1.

45.1.2.
45.1.2.1.
45122

4.5.2.

4521.

4522
45221,

4.5.23.

4.6.

3.5.1.

3.5.1.1.

3.5.1.2.
3.5.1.2.1.

3.5.1.3.

3.6.

WELDED WIRE MESH (WWM) FACING SHALL MEET THE REQUIREMENTS PER
FHWA FP-03 SECTION 720.01(B).

FABRICATE FROM WELDED WIRE FABRIC CONFORMING TO AASHTO M 55,
EXCEPT THAT SUBSECTION 7.4. APPLIES FOR LONGITUDINAL AND TRANSVERSE
WIRE SIZES. GALVANIZE ACCORDING TO AASHTO M 111, COATING GRADE 85
AFTER FABRICATION.

WELDED WIRE MESH FOR FACING SHALL BE FORMED BY A 90-DEGREE BEND
OF THE WELDED WIRE REINFORCEMENT MESH AND A PRONG TO INTERLOCK
WITH THE WELDED WIRE REINFORCING MESH ABOVE.

THE WELDED WIRE MESH FACING SHALL BE SHOP FABRICATED OF COLD
DRAWN STEEL WIRE AND SHALL BE WELDED INTO THE FINISHED MESH FABRIC
CONFORMING TO THE MINIMUM REQUIREMENTS OF ASTM A-1064, WITH A YIELD
STRENGTH MINIMUM OF 450-mPa (65-KSI).

WELDED WIRE FACING WIRE GRID TYPES ARE SHOWN ON THE PLANS AND
PROVIDED:

12-IN X 24-IN W4.5 X W3.5
NOMINAL WIRE DIAMETER (0.239-IN X 0.211-IN)
MINIMUM L.T.D.S:
STATIC: 972-LB/FT (14.2-kN/m)
SEISMIC: 1,270-LB/FT (18.5-kN/m)
12-IN X 24-IN W7.0 X W3.5
NOMINAL WIRE DIAMETER (0.299-IN X 0.211-IN)
MINIMUM L.T.D.S:
STATIC: 1,713-LB/FT (25-kN/m)
SEISMIC: 2,240-LB/FT (32.7-kN/m)

WELDED WIRE CAPS WIRE GRID TYPE IS SHOWN ON THE PLANS AND
PROVIDED:

12-IN X 12-IN W4.5 X W3.5
NOMINAL WIRE DIAMETER (0.239-IN X 0.211-IN)
MINIMUM L.T.D.S:
STATIC: 833-LB/FT (12.2-kN/m)
SEISMIC: 1,089-LB/FT (15.9-kN/m)

WELDED WIRE MESH SHALL BE HOT DIP GALVANIZED (2.0 OZ./SF, ASTM A-123;
605-G/M2).

3.7.

ANY DAMAGE DONE TO THE MESH GALVANIZATION PRIOR TO INSTALLATION
SHALL BE REPAIRED IN AN ACCEPTABLE MANNER AND IN A GALVANIZED
COATING COMPARABLE TO THAT PROVIDED.

4. BACKING MAT

4.1.

4.2.

4.3.
4.3.1.
4.3.2.

4.4.

STEEL BACKING MAT SHALL MEET THE REQUIREMENTS PER FHWA FP-03
SECTION 720.01(C).

FABRICATE FROM WELDED WIRE FABRIC CONFORMING TO AASHTO M 55,
EXCEPT THAT SUBSECTION 7.4 APPLIES FOR LONGITUDINAL AND TRANSVERSE
WIRE SIZES. GALVANIZE ACCORDING TO AASHTO M 111, COATING GRADE 85
AFTER FABRICATION.

BACKING MAT WIRE GRID TYPE IS SHOWN ON THE PLANS AND PROVIDED:
4-IN X 3-IN W5.0 X W2.5
NOMINAL WIRE DIAMETER (0.252-IN X 0.178-IN)

STEEL BACKING MAT SHALL MEET THE REQUIREMENTS OF ASTM A-1064 AND BE
HOT DIP GALVANIZED (2.0 OZ./SF, ASTM A-123; 605 G/M2).

5. HARDWARE CLOTH

5.1.

HARDWARE CLOTH SHALL BE WELDED GALVANIZED STEEL WIRE FABRIC WITH
A MAXIMUM 1/4-IN X 1/4-IN SQUARE OPENING CONFORMING TO ASTM A740.

6. FASTENERS

6.1.

6.2.

FASTENERS (HOG RINGS) SHALL MEET THE REQUIREMENTS PER FHWA FP-03
SECTION 720.01(F). HOG RING FASTENER CONNECTIONS ARE AS SHOWN ON
THE PLANS.

HOG RING FASTENERS SHALL BE SUPPLIED BY THE MSE WALL SUPPLIER. HOG
RINGS SHALL BE GALVANIZED IN ACCORDANCE TO AASHTO M232.

7. GEOTEXTILE - STABILIZATION OF LEVELING COURSE

7.1.

7.2.

7.3.

7.4.

WOVEN GEOTEXTILE FABRIC SHALL BE USED FOR STABILIZATION BETWEEN
THE LEVELING BACKFILL COURSE AND THE REINFORCED MSE SELECTED
GRANULAR BACKEFILL.

GEOTEXTILE SHALL BE WOVEN TYPE Ill (A-B) STABILIZATION GEOTEXTILE AND
MEET THE REQUIREMENTS PER FHWA FP-03 TABLE 714-3.

STABILIZATION GEOTEXTILE SHALL MEET THE SAME STRENGTH REQUIREMENT
AS THE LOWEST METALLIC REINFORCEMENT GRID LAYER.

ELEVATE AND PROTECT ROLLS WITH A WATERPROOF COVER IF STORED
OUTDOORS. WHEN USING A GEOTEXTILE FOR A PERMANENT INSTALLATION,
LIMIT THE GEOTEXTILE EXPOSURE TO ULTRAVIOLET RADIATION TO LESS THAN
10 DAYS.

8. GEOTEXTILE FILTER FABRIC - DRAINAGE PIPE / FACING FILL

8.1.

8.2.

8.3.

8.4.

GEOTEXTILE FILTER FABRIC SHALL BE USED AROUND THE DRAINAGE
COLLECTOR INLET PIPE AND THE GRANULAR BACKFILL.

GEOTEXTILE FILTER FABRIC SHALL BE PLACED TO SEPERATE THE
REINFORCED MSE WALL MATERIAL AND THE WALL FACING FILL.

ALL GEOTEXTILE SHALL BE NON-WOVEN TYPE | AND MEET THE

REQUIREMENTS PER FHWA FP-03 TABLE 714-1.

(A)

ELEVATE AND PROTECT ROLLS WITH A WATERPROOF COVER IF STORED
OUTDOORS. WHEN USING A GEOTEXTILE FOR A PERMANENT INSTALLATION,
LIMIT THE GEOTEXTILE EXPOSURE TO ULTRAVIOLET RADIATION TO LESS THAN
10 DAYS.

9. GEOCOMPOSITE SHEET DRAIN - DRAINAGE PIPE

9.1.

9.2.

9.3.

9.4.

9.5.

GEOCOMPOSITE SHEET DRAINS SHALL BE IN ACCORDANCE WITH THE FHWA
FP-03 SECTION 714.02 "GEOCOMPOSITE DRAINS".

GEOCOMPOSITE SHEET DRAIN SHALL BE USED ON THE CUT SLOPE SURFACE A
MINIMUM OF 2/3 OF THE HEIGHT OR AS DIRECTED BY THE FHWA CFLHD.

GEOCOMPOSITE SHEET DRAINS SHALL BE MINIMUM 1-m (3-FT) WIDE WITH A
SPACING BETWEEN DRAINS TO ACHIEVE 30% * 5% COVERAGE AREA OF THE 2/3
HEIGHT.

WHEN USING A GEOCOMPOSITE DRAIN FOR A PERMANENT INSTALLATION,
LIMIT THE GEOCOMPOSITE EXPOSURE TO ULTRAVIOLET RADIATION TO LESS
THAN 10 DAYS.

MINIMUM REQUIRED FLOW RATE SHALL BE IN ACCORDANCE WITH THE FHWA
FP-03 SECTION 714.02(B).

10. WALL FACING FILL MATERIAL

10.1.

10.2.

10.3.

10.3.1.

MSE WALL FACING BACKFILL MATERIAL SHALL BE PLACED WITHIN THE MSE
WALL FACING ZONE.

MSE WALL FACING FILL SHALL BE IN ACCORDANCE WITH THE FHWA FP-03 AND
THE FHWA WY TIG US212(9) SPECIAL PROVISIONS SECTION 705.08 "WALL
FACING FILL".

FURNISH HARD, DURABLE, ANGULAR ROCK THAT IS FREE OF ORGANIC OR
OTHER UNSUITABLE MATERIAL. ANGULAR ROCK IS CHARACTERIZED BY SHARP,
CLEAN EDGES AT THE INTERSECTIONS OF RELATIVELY FLAT SURFACES. DO
NOT USE SHALE, ROCK WITH SHALE SEAMS, OR OTHER FISSILE OR FISSURED
ROCK THAT MAY BREAK INTO SMALLER PIECES IN THE PROCESS OF HANDLING
AND PLACING. CONFORM TO THE FOLLOWING:

GRADATION. FURNISH ROCK WITH BREADTH AND THICKNESS AT LEAST
ONE-THIRD ITS LENGTH WITH A 6-IN (150-MM) MAXIMUM DIMENSION.

10.3.2

10.3.3

11.

ENSURE THAT 95 PERCENT OF WALL FACING FILL PARTICLES MINIMUM
DIMENSION EXCEEDS WELDED WIRE FACING OPENING WITH REMAINING 5
PERCENT EXCEEDING ONE-HALF WELDED WIRE FACING OPENING.

: SOUNDNESS OF AGGREGATE USING SODIUM SULFATE, 15% LOSS MAX.

AASHTO T 104 (5 CYCLES).

: LOS ANGELES ABRASION, AASHTO T 96 50% MAX.

BACKFILL MATERIAL

11.1.

11.2.

11.3.

11.4.

11.5.

11.6.
11.6.1

11.7.

11.7.1

11.7.2

11.7.3

11.7.4

11.8.

11.8.1.
11.8.2.
11.8.3.
11.8.4.
11.8.5.
11.8.6.

BACKFILL MATERIAL SHALL BE PLACED BETWEEN THE MSE WALL REINFORCED
ZONE AND THE CUT SLOPE SHORING. BACKFILL MATERIAL SHALL ALSO BE
PLACED IN FRONT OF THE MSE WALL TOE.

BACKFILL MATERIAL SHALL BE IN ACCORDANCE WITH THE FHWA FP-03 AND
THE FHWA WY TIG US212(9) SPECIAL PROVISIONS SECTION 704.03(a) "BACKFILL
MATERIAL".

BACKFILL MATERIAL SHALL BE WELL-GRADED COMPACTABLE MATERIAL FREE
OF EXCESS MOISTURE, MUCK, FROZEN LUMP, ROOTS, SOD, ORGANICS, OR
OTHER DELETERIOUS MATERIAL.

BACKFILL MATERIAL SHALL BE A MAXIMUM PARTICLE SIZE OF 75-mm (3-IN) AND
SOIL CLASSIFICATION PER AASHTO M 145 OF A-1, A-2, OR A-3.

BACKFILL MATERIAL SHALL CONFORM TO THE FOLLOWING GRADATION LIMITS
PER FHWA FP-03 TABLE 704-2 AND AS DETERMINED BY AASHTO T 27 AND
AASHTO T 11:

SIEVE SIZE / PERCENT BY MASS PASSING DESIGNATE SIEVE

: 75-mm (3-IN) / 100%

THE BACKFILL SHALL CONFORM TO ALL OF THE FOLLOWING ADDITIONAL
REQUIREMENTS:

: THE PLASTICITY INDEX (P.l.), AS DETERMINED BY AASHTO R 58 AND T 90,

SHALL NOT EXCEED 6.

: THE FRACTION FINER THAN 15 MICRONS (0.015-mm), AS DETERMINED BY

AASHTO T 88 SHALL NOT EXCEED 15 PERCENT.

: THE MATERIAL SHALL EXHIBIT AN ANGLE OF INTERNAL FRICTION OF NOT

LESS THAN 40 DEGREES, AS DETERMINED BY THE STANDARD DIRECT
SHEAR TEST AASHTO T 236, UTILIZING A SAMPLE OF THE MATERIAL
COMPACTED TO 90% PERCENT OF ASTM D-1557-92.

: NO TESTING IS REQUIRED FOR BACKFILL WHERE 80 PERCENT OF THE

MATERIAL IS GREATER THAN 3/4-IN (19-mm). BEFORE CONSTRUCTION
BEGINS, THE SELECTED BACKFILL MATERIAL SHALL BE SUBJECT TO SHOW
CONFORMANCE WITH THIS FRICTIONAL REQUIREMENT.

IN ADDITION, BACKFILL MATERIALS SHALL ALSO MEET THE FOLLOWING
CORROSION REQUIREMENTS:

RESISTIVITY: > 3,000-OHM-cm (MIN.), AASHTO T 288
PH: 5.0 TO 10.0, INCLUSIVE, AASHTO T 289
CHLORIDES: < 100-ppm, AASHTO T 291

SULFATES: < 200-ppm, AASHTO T 290

ORGANIC CONTENT: <1%, AASHTO T267-86

IF THE RESISTIVITY IS GREATER THAN OR EQUAL TO 5,000-OHM-CM, AND
THE PH IS BETWEEN 6.0 - 8.0, THE CHLORIDES AND SULFATES TESTING
REQUIREMENTS ARE NOT REQUIRED.

12. SELECT GRANULAR BACKFILL MATERIAL

12.1.

12.2.

12.3.

12.4.

12.5.

12.5.1.
12.5.1.
12.5.2.
12.5.3.

12.6.

12.7.

SELECT GRANULAR BACKFILL MATERIAL SHALL BE PLACED WITHIN THE MSE
WALL REINFORCED ZONE. SELECT GRANULAR BACKFILL SHALL BE PLACED
FOR THE LEVELING COURSE.

BACKFILL MATERIAL SHALL BE IN ACCORDANCE WITH THE FHWA FP-03 AND
THE FHWA WY TIG US212(9) SPECIAL PROVISIONS SECTION 704.10 "SELECT
GRANULAR BACKFILL MATERIAL".

SELECT GRANULAR BACKFILL MATERIAL SHALL BE WELL-GRADED
COMPACTABLE MATERIAL FREE OF EXCESS MOISTURE, MUCK, FROZEN LUMP,
ROOTS, SOD, ORGANICS, OR OTHER DELETERIOUS MATERIAL

SELECT GRANULAR BACKFILL SHALL MEET THE GRADATION QUALITY
REQUIREMENTS PROVIDED BELOW AND FROM THE SPECIAL PROVISIONS
TABLE 704-2 AND IN ACCORDANCE WITH AASHTO T27 AND T 11:

SIEVE SIZE / PERCENT BY MASS PASSING DESIGNATED SIEVE
3-IN (76.2-mm) / 100%
1/2-IN (12.5-mm) / 60% - 85%
NO. 4 SIEVE (4.75-mm) / 35% - 55%
NO. 8 SIEVE (2.36-mm) / 25% - 50%

THE REINFORCED MSE WALL FILL ANGLE OF INTERNAL FRICTION ON THE
PORTION PASSING THE NO. 10 (2-mm) SIEVE PER AASHTO T 236: 45-DEG
MINIMUM.

DIRECT SHEAR TESTS FOR ANGLE OF INTERNAL FRICTION ARE NOT REQUIRED
FOR MATERIAL MEETING THE REQUIREMENTS OF THE SPECIAL PROVISIONS
SECTION 704.10 AND WITH MORE THAN 40% RETAINED ON THE NO. 4 (4.75-mm)
SIEVE. WHEN THE TEST IS REQUIRED, COMPACT SAMPLES FOR AASHTO T 236
TO 95 PERCENT OF THE MAXIMUM DENSITY AT +/-2 PERCENT OF THE OPTIMUM

12.8.

12.9.

12.10.

12.11.

12.12.

12.12.1.
12.12.2.
12.12.3.
12.12.4.
12.12.5.
12.12.6.

MOISTURE CONTENT DETERMINED ACCORDING TO AASHTO T 99, METHOD A OR
B WITHOUT CORRECTIONS FOR OVERSIZED MATERIAL. SATURATE THE
SPECIMENS AND PERFORM THE TEST FOR CONFINING STRESSES OF 1, 2, 4,
AND 8-KSF (48, 96, 192, AND 384-kPa).

SOUNDNESS OF AGGREGATE USING SODIUM SULFATE PER AASHTO T 104 (5
CYCLES): 15 PERCENT LOSS MAX.

PLASTICITY INDEX (P.l.) PER AASHTO R 58 AND T 90: 6 MAX.
LOS ANGELES ABRASION PER AASHTO T 96: 50% MAX.
LIQUID LIMIT (L.L.) PER AASHTO R 58 AND T 89: 30 MAX.

IN ADDITION, THE SELECTED GRANULAR BACKFILL MATERIALS SHALL ALSO
MEET THE FOLLOWING CORROSION (ELECTROCHEMICAL) REQUIREMENTS FOR
THE MSE WALL WITH METALLIC REINFORCEMENT:

RESISTIVITY: > 3,000-OHM-cm (MIN.), AASHTO T 288
PH: 5.0 TO 10.0, AASHTO T 289

CHLORIDES: < 100-ppm, AASHTO T 291

SULFATES: < 200-ppm, AASHTO T 290

ORGANIC CONTENT: <1%, AASHTO T267-86

IF THE RESISTIVITY IS GREATER THAN OR EQUAL TO 5,000-OHM-cm, AND
THE pH IS BETWEEN 6.0 - 8.0, THE CHLORIDES AND SULFATES TESTING
REQUIREMENTS ARE NOT REQUIRED.

13. GRANULAR BACKFILL - DRAIN COLLECTOR PIPE

13.1.

13.2.

GRANULAR BACKFILL SHALL BE PLACED AROUND THE PERFORATED DRAIN
COLLECTOR PIPE AS SHOWN ON THE PLANS. GRANULAR BACKFILL SHALL BE IN
ACCORDANCE WITH THE FHWA FP-03 SECTION 703.03(A) "GRANULAR BACKFILL".

FURNISH GRANULAR BACKFILL CONFORMING TO AASHTO M 80, CLASS E AND
AASHTO M 43, SIZE NUMBER 3, 4, 5, 7, 57, OR 67.

14. DRAIN COLLECTOR INLET PIPE - PERFORATED

14.1.

14.2.

14.3.

14.3.1.
14.3.2.

14.4.

THE PERFORATED DRAIN COLLECTOR PIPE SHALL BE USED AS SHOWN ON THE
PLANS. THE PERFORATED DRAIN COLLECTOR PIPE SHALL MEET THE
REQUIREMENTS OF THE FHWA FP-03 SECTION 706.08 AND THE SPECIAL
PROVISIONS.

THE PERFORATED DRAIN PIPE SHALL BE 6-IN (152.4-MM) DIAMETER.

FURNISH PERFORATED PLASTIC PIPE CONFORMING TO THE FOLLOWING FOR
TYPES:
POLYETHYLENE PERFORATED CONFORMING TO AASHTO M 252.
PERFORATED POLYVINYL CHLORIDE PIPE WITH SMOOTH INTERIOR,
SMOOTH OR RIBBED EXTERIOR CONFORMING TO AASHTO M 278, ASTM F
758, OR ASTM F 949.

FOR WATERTIGHT JOINTS, CONFORM TO ASTM D 3212. FOR PIPE CULVERT,
FURNISH PIPE CONFORMING TO TYPES (A), (B), OR (C) FOR THE SIZE SPECIFIED.

15. DRAIN OUTLET PIPE - NON-PERFORATED

15.1.

15.2.

15.3.

15.3.1.

15.3.2.

15.4.

15.5.

15.6.

THE NON-PERFORATED DRAIN OUTLET PIPE SHALL BE USED AS SHOWN ON
THE PLANS. THE NON-PERFORATED DRAIN PIPE SHALL MEET THE
REQUIREMENTS OF THE FHWA FP-03 SECTION 706.08 AND THE SPECIAL
PROVISIONS.

THE NON-PERFORATED DRAIN PIPE SHALL BE 6-IN (152.4-MM) DIAMETER.

FURNISH NON-PERFORATED PIPE CONFORMING TO THE FOLLOWING FOR
TYPES:

NON-PERFORATED CORRUGATED PLASTIC PIPE CONFORMING TO AASHTO
M 252.

NON-PERFORATED POLYVINYL CHLORIDE PIPE WITH SMOOTH INTERIOR,
SMOOTH OR RIBBED EXTERIOR CONFORMING TO AASHTO M 278, ASTM F
758, OR ASTM F 949.

FOR WATERTIGHT JOINTS, CONFORM TO ASTM D 3212. FOR PIPE CULVERT,
FURNISH PIPE CONFORMING TO TYPES (A), (B), OR (C) FOR THE SIZE SPECIFIED.

OUTLET PIPE END AS SHOWN ON THE PLANS WITH A SCREEN IN ACCORDANCE
WITH FHWA FP-03 SECTION 605.03. SCREEN SHALL BE SECURELY PLACES WITH
STANDARD COUPLE BANDS OR SECURING SCREWS.

OUTLET PIPE OUTLET LOCATIONS SHALL BE STAKED WITH A 4-FT (1.2-m) POST.
STAKE MARKER SHALL BE WITHIN 1-FT (300-mm) OF THE END OF THE PIPE.

16. ACCEPTANCE OF MATERIALS

16.1.

16.2.

THE CONTRACTOR SHALL FURNISH TO THE DESIGN ENGINEER AND THE FHWA
CFLHD A CERTIFICATE OF COMPLIANCE FOR EACH MATERIAL CERTIFYING
THAT THE MATERIAL COMPLIES WITH THE SPECIFICATIONS.

A COPY OF ALL TEST RESULTS PERFORMED BY THE CONTRACTOR, WHICH ARE
NECESSARY TO ASSURE COMPLIANCE WITH THE SPECIFICATIONS, SHALL ALSO
BE FURNISHED TO THE DESIGN ENGINEER, MSE SUPPLIER, AND THE FHWA
CFLHD.

FHWA PROJECT NO. WY TIG US212(9)

HILFIKER MSE RETAINING WALL - MATERIAL SPECIFICATIONS

2021 05-07: Revised Note 10.7.3 for the backfill material friction angle.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Revised Note 7 for addition of wall facing fill geotextile.

2021 05-21: Added Section 5 Hardware Cloth Specifications.

REVISIONS

GeoTech, Inc.

Geoengineering Consultants

5 o|u
N é @)
—
N = o |5 »
U)(U>U) — —
D=z |8 2 o
o ©
O 210 © O
FE Qo |y SNG
> ® O QY c
= ol |WwQag
— | -
> g |E 825
© W <€ = <
[®)) =M ©
= _ Z |0 > c
L ¢ o |W O o
Léc 0 % (O]
= =
o = O < = I
O I <£ D_E
y= S| w
o £ |K
o0 n |0
053
£282
0T
s=T38
S-35%
3/\
34
II

Los Angeles Office

Stockton Office
7400 Shoreline Dr., Suite 6 | 6080 Center Dr., Suite 600 | 1441 Kapiolani Blvd., Suite 1115

Los Angeles, CA 90045
(323) 331-9222

Stockton, CA 95219
(209) 472-1822

A

- ©
TS
Ir <
) @)
. m 2
> 0
m Y a
prd pd >z
< O O
< n X w X
=
m< W I W
n - D; O;
O
o Z
TG
| S|y
Z N 803
'ﬂ i w &
< — Z -
O < §(D
(0p] () X

© 2021 KANE GeoTech, Inc.



A 4

HILFIKER MSE RETAINING WALL - CONSTRUCTION SPECIFICATIONS

1.

2,

3.

4,

5.

6.

MSE WALL SYSTEM DESCRIPTION

1.1.

1.2.

THIS WORK SHALL CONSIST OF A WELDED WIRE RETAINING WALL
(WWW), MECHANICALLY STABILIZED EARTH RETAINING WALL [MSE]
CONSTRUCTED IN ACCORDANCE WITH THESE SPECIFICATIONS,
FHWA STANDARD SPECIFICATIONS FP-03, AND THE FHWA FHWA BID
SPECIAL PROVISIONS.

THE MSE WALL CONSTRUCTION SHALL BE ACCORDANCE WITH THE
ELEVATIONS, LINES, GRADES, DESIGN, AND DIMENSIONS SHOWN ON
THESE PLANS OR ESTABLISHED BY THE FHWA CFLHD.

MSE WALL SUPERELEVATION

21,

2.2.

MSE WALL SUPERELEVATIONS AND TRANSITION RATES SHALL BE IN
ACCORDANCE WITH THE DESIGN VALUES PROVIDED IN THE WY TIG
US212(9) BID PLANS DRAWING NO. RG2779-B DATED JANUARY 2019.

ANY DEVIATIONS OR DISCREPANCIES FROM THE SUPER ELEVATIONS
AND TRANSITION RATES SHOWN ON THE WY TIG US212(9) PLANS
SHALL BE BROUGHT TO THE ATTENTION OF THE FHWA CFLHD.

MSE WALL TO PROPOSED ROADWAY CONSTRUCTION SEQUENCE

3.1.

PROPOSED ROADWAY CONSTRUCTION INCLUDING BUT NOT LIMITED
TO THE PAVEMENT, SUBGRADE, AND GUARD RAILING IS NOT PART
OF THIS WORK. THIS WORK ONLY INCLUDES THE MSE WALL
CONSTRUCTION. SEE THE WY TIG US212(9) BID PLANS DRAWING NO.
RG2779-C DATED JANUARY 2019 FOR ADDITIONAL INFORMATION.

MSE WALL LIMITS

4.1.

411.

4.1.1.1.
4.1.1.2.

4.1.2.

4.1.2.1.
4.1.2.2.

4.2.

THE MSE WALL BEGINNING AND END STATIONING LIMITS ARE IN
ACCORDANCE WITH THE FHWA WY TIG US212(9) BID PLANS DRAWING
NO. RG2779-E TO RG2779-H DATED JANUARY 2019.

BEGIN MSE WALL STATIONS:
WALL STA. 1+006.482m
ROADWAY STA. 41+526.281m

END MSE WALL STATIONS:

WALL STA. 1+466.619m
ROADWAY STA. 41+985m

THE MSE WALL CURVATURE SHALL BE IN ACCORDANCE WITH THE
FHWA WY TIG US212(9) BID PLANS DRAWING NO. RG2779-E TO
RG2779-H DATED JANUARY 2019.

MSE WALL EXCAVATION

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

WALL EXCAVATION SHALL BE |IN ACCORDANCE WITH THE
REQUIREMENTS OF THESE PLANS, SPECIFICATIONS, AND IN
REASONABLY CLOSE CONFORMITY WITH THE LIMITS AND
CONSTRUCTION STAGES SHOWN ON THE PLANS.

ADDITIONAL CUT SLOPE EXCAVATION(S) MAY BE REQUIRED DURING
ON-SITE CONSTRUCTION FOR THE MSE WALL. MSE METALLIC
REINFORCEMENT LENGTHS SHOWN SHALL BE CONSTRUCTED.

THE DESIGN OR GEOTECHNICAL ENGINEER SHALL INSPECT THE
EXISTING SLOPE CONDITIONS PRIOR TO ANY EXCAVATION. DESIGN
OR GEOTECHNICAL SHALL PROVIDE APPROVAL OR SHORING
RECOMMENDATIONS PRIOR TO EXCAVATION COMMENCEMENT.

CONTRACTOR SHALL INSPECT THE SLOPE EXCAVATIONS PER THE
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
SAFETY REGULATIONS (29 CFR. PART 1926, SUBPART P,
EXCAVATION).

THE CONTRACTOR SHALL INSPECT THE SLOPE EXCAVATIONS PER
THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
SAFETY REGULATIONS (29 CFR. PART 1926.651, SPECIFIC
EXCAVATION REQUIREMENTS).

THE CONTRACTOR SHALL INSPECT THE SLOPE EXCAVATIONS PER
THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
SAFETY REGULATIONS (29 CFR. PART 1926.651, SUBSECTION J,
PROTECTION OF EMPLOYEES FROM LOOSE ROCK OR SOIL).

THE CONTRACTOR SHALL INSPECT THE SLOPE EXCAVATIONS PER
THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
SAFETY REGULATIONS (29 CFR. PART 1926.651, SUBSECTION K,
INSPECTIONS).

WALL FOUNDATION PREPARATION

6.1.

6.2.

THE FOUNDATION FOR THE STRUCTURE SHALL BE GRADE THE
FOUNDATION FOR A WIDTH EQUAL TO THE LENGTH OF REINFORCING
ELEMENTS PLUS 0.5-m (1.5-FT). LENGTH OF THE REINFORCEMENT
MAT OR AS SHOWN ON THE PLANS. (SEE SECTION 2 "WALL
EXCAVATION" FOR INFORMATION).

PRIOR TO WALL CONSTRUCTION, THE FOUNDATION, IF NOT IN ROCK,

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.9.1.
6.9.1.1.
6.9.1.1.1.
6.9.1.2.
6.9.1.2.1.
6.9.1.3.
6.9.1.3.1.
6.9.1.4.
6.9.1.4.1.

6.10.

7.

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

8.

8.1.

9.

9.1.

9.2.

SHALL BE COMPACTED, AS DIRECTED BY THE DESIGN ENGINEER
AND OR FHWA CFLHD.

ANY UNSUITABLE FOUNDATION MATERIAL BELOW THE REINFORCED
MSE WALL AT FOUNDATION GRADE SHALL BE REMOVED AND
REPLACED AS DIRECTED BY THE DESIGN ENGINEER AND OR THE
FHWA CFLHD. REPLACED MATERIAL SHALL BE FOUNDATION FILL.
PLACE AND COMPACT THE FOUNDATION FILL MATERIAL ACCORDING
TO FHWA FP-03 SUBSECTION 208.09(D) "FOUNDATION PREPARATION".

PLACE FOUNDATION FILL MATERIAL IN HORIZONTAL LAYERS THAT,
WHEN COMPACTED, DO NOT EXCEED 150-mm (6-IN) DEPTH.

FOUNDATION SURFACE SHALL BE SLIGHTLY SLOPED AS SHOWN ON
THE PLANS A MINIMUM 2% SLOPE TO THE DRAINAGE COLLECTOR.

COMPACT EACH LAYER ACCORDING TO SUBSECTION 208.11.

DETERMINE OPTIMUM MOISTURE CONTENT AND MAXIMUM DENSITY
ACCORDING, TO AASHTO T 99, METHOD C. ADJUST THE MOISTURE
CONTENT OF THE BACKFILL MATERIAL TO A MOISTURE CONTENT
SUITABLE FOR COMPACTION.

COMPACT MATERIAL PLACED IN ALL LAYERS TO AT LEAST 95
PERCENT OF THE MAXIMUM DENSITY. DETERMINE THE INPLACE
DENSITY AND MOISTURE CONTENT ACCORDING TO AASHTO T 310 OR
OTHER APPROVED TEST PROCEDURES.

FOR FOUNDATION ACCEPTANCE, SEE FHWA FP-03 TABLE 208-1 FOR
"SAMPLING AND TESTING REQUIREMENTS".

FOUNDATION FILL:
CLASSIFICATION: AASHTO M145
1 PER MATERIAL TYPE
GRADATION: AASHTO T 27 & T 11
1 PER MATERIAL TYPE
MOISTURE DENSITY: AASHTO T99 & METHOD C
1 PER MATERIAL TYPE
COMPACTION: AASHTO T310
1 PER 250-M3 (327-CY)

THE MAXIMUM ALLOWED BEARING PRESSURE AT THE FOUNDATION
LEVELS AT VARIOUS SECTIONS ALONG THE WALL ARE PROVIDED ON
THE DETAIL SHEETS.

MSE WALL - DRAIN PIPE

PERFORATED DRAINAGE COLLECTOR PIPE SHALL BE INSTALLED
ABOVE THE FOUNDATION SURFACE. PERFORATED PIPE, BACKFILL
ROCK, NON-WOVEN GEOTEXTILE, AND DIMENSIONS ARE SHOWN ON
THE PLANS.

NON-PERFORATED OUTLET PIPE SHALL DRAIN TO THE "FILL" SIDE OF
THE ROADWAY AS SHOWN ON THE PLANS. NON-PERFORATED
OUTLET PIPE SHALL BE INCLINED AT A MINIMUM 2% SLOPE.

CONNECT COLLECTOR PIPS TO OUTLET PIPS USING A T-CONNECTOR
AND OUTLET AT LOW POINTS OF WALL. OUTLET PIPES SHALL BE
SPACED AT A MAXIMUM OF 16-m (53-FT).

ASSEMBLY FITTINGS FOR THE DRAINAGE SEE MATERIAL
SPECIFICATIONS AND FHWA FP-03 SECTION 706.08.

END OF OUTLET PIPS SHALL BE COVERED WITH A SCREEN IN
ACCORDANCE WITH FHWA FP-03 SECTION 605.03. SCREEN SHALL BE
SECURELY HELD IN PLACE WITH COUPLING BANDS OR FASTENERS.

OUTLET OF THE OUTLET DRAINAGE PIPE LOCATIONS SHALL BE
MARKED AND IDENTIFIED USING A 4-FT (1.5-m) POST OR STAKE.
MARKER SHALL BE PLACED WITHIN 300-mm (1-FT) OF THE END OF
PIPE.

MSE WALL - SHEET DRAIN

PLACE GEOCOMPOSITE SHEET DRAINS ON THE CUT SLOPE
SURFACE. GEOCOMPOSITE SHEET DRAINS SHALL BE A MINIMUM 1-m
(3-FT) WIDTH STRIPS WITH A SPACING TO ACHIEVE 30% 5%
COVERAGE AREA ON THE CUT SLOPE TO 2/3 HEIGHT.

WALL LEVEL COURSE

PLACE LEVEL COURSE FILL MATERIAL IN HORIZONTAL LAYERS THAT,
WHEN COMPACTED, DO NOT EXCEED 150-mm (6-IN) DEPTH.

LEVEL COURSE TO COVER NON-PERFORATED AND PERFORATED

DRAINAGE PIPES. LEVEL COURSE SHALL PROVIDE A LEVEL SURFACE
FOR THE MSE WALL ERECTION.

9.3.  COMPACT EACH LAYER ACCORDING TO SUBSECTION 208.11.

9.4. DETERMINE OPTIMUM MOISTURE CONTENT AND MAXIMUM DENSITY
ACCORDING, TO AASHTO T 99, METHOD C. ADJUST THE MOISTURE
CONTENT OF THE BACKFILL MATERIAL TO A MOISTURE CONTENT
SUITABLE FOR COMPACTION.

9.5. COMPACT MATERIAL PLACED IN ALL LAYERS TO AT LEAST 95
PERCENT OF THE MAXIMUM DENSITY. DETERMINE THE INPLACE
DENSITY AND MOISTURE CONTENT ACCORDING TO AASHTO T 310 OR
OTHER APPROVED TEST PROCEDURES.

9.6. FOR FOUNDATION ACCEPTANCE, SEE FHWA FP-03 TABLE 208-1 FOR
"SAMPLING AND TESTING REQUIREMENTS".

9.6.1.  FOUNDATION FILL:

9.6.1.1. CLASSIFICATION: AASHTO M145
9.6.1.1.1. 1 PER MATERIAL TYPE

9.6.1.2. GRADATION: AASHTO T 27 & T 11
9.6.1.2.1. 1 PER MATERIAL TYPE

9.6.1.3. MOISTURE DENSITY: AASHTO T99 & METHOD C
9.6.1.3.1. 1 PER MATERIAL TYPE

9.6.1.4. COMPACTION: AASHTO T310
9.6.1.4.1. 1 PER 250-M3 (327-CY)

10. WOVEN GEOTEXTILE PLACEMENT

10.1.

11.

WOVEN STABILIZATION GEOTEXTILE SHALL BE PLACE AT THE
BOTTOM OF WALL ABOVE LEVEL COURSE PRIOR TO THE MSE
REINFORCEMENT PLACEMENT.

BENCH WIDTH

11.1.

REQUIRED BENCH WIDTHS AT STATIONING LOCATIONS ALONG THE
WALL WIDTH ARE SHOWN ON THE PLAN SHEETS 19-22.

12. MSE WALL ERECTION

12.1.

12.2.

12.3.

12.4.

12.5.

12.6.

A FIELD REPRESENTATIVE FROM THE WALL SYSTEM
MANUFACTURER SHALL BE ON-SITE DURING THE STARTUP OF THE
WALL ERECTION. WALL ERECTION SHALL BE IN ACCORDANCE WITH
THE FHWA FP-03 AND WY TIG US212(9) SECTION 255.

INTERMEDIATE WIRE MESH REINFORCEMENT MATS, AND FACING
MATERIALS, SHALL BE PLACED IN 12-IN (304.8-mm) SUCCESSIVE
HORIZONTAL LIFTS IN THE SEQUENCE SHOWN ON THE PLANS AS
BACKFILL PLACEMENT PROCEEDS.

STANDARD WIRE MESH REINFORCEMENT MATS SHALL BE PLACED IN
24-IN (609.6-mm) SUCCESSIVE HORIZONTAL LIFTS IN THE SEQUENCE
SHOWN ON THE PLANS AS BACKFILL PLACEMENT PROCEEDS.

EACH STANDARD LIFT SHALL HAVE THE ABILITY TO COMPRESS A
MINIMUM OF 2-IN (51-mm) WITHOUT CREATING ANY OUTWARD BULGE
OF THE FACING ELEMENTS. VERTICAL TOLERANCE (PLUMBNESS)
AND HORIZONTAL ALIGNMENT TOLERANCE SHALL NOT EXCEED 2-IN
(51-mm) WHEN MEASURED AT THE JUNCTION OF THE WIRE FACING
AND REINFORCEMENT ALONG A 10-FT (3-m) STRAIGHT EDGE.

THE MSE WALL CONSTRUCTION TOLERANCE FOR THE WWM SHALL
BE IN ACCORDANCE WITH THE FHWA WY TIG US212(9) SPECIAL
PROVISIONS SECTION 255.04 TABLE 255-1.

FOR THE BATTERED WWM FACING, THE OVERALL TOLERANCE FROM
THE THEORETICAL BATTERED LOCATIONS SHALL NOT EXCEED 1/2-IN
(13-mm) PER 10-FT (3-m) OF BATTERED WALL HEIGHT. WALL BATTER
IS 1H:18V AS SHOWN ON THE PLANS.

13. BACKFILL PLACEMENT

13.1.

13.2.

PLACEMENT OF THE SELECT GRANULAR BACKFILL FOR THE MSE
REINFORCED ZONE AND THE SPACING BETWEEN THE CUT SLOPE
AND MSE SHALL BE IN ACCORDANCE WITH THE FHWA FP-03 AND
SPECIAL PROVISIONS SECTION 209.10(E). BACKFILLING SHALL BE IN
ACCORDANCE WITH SECTION 255.

BACKFILL PLACEMENT SHALL CLOSELY FOLLOW ERECTION OF EACH
COURSE OF REINFORCEMENT MATS. BACKFILL SHALL BE PLACED IN
SUCH A MANNER AS TO AVOID ANY DAMAGE OR DISTURBANCE TO

13.3.

13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

13.10.

13.11.

13.11.1.
13.11.1.1.
13.11.2.
13.11.2.1.
13.11.3.
13.11.3.1.
13.11.4.
13.11.5.

13.12.

THE WALL MATERIALS OR MISALIGNMENT OF THE FACING. ANY WALL
MATERIALS, WHICH BECOME DAMAGED OR DISTURBED DURING
BACKFILL PLACEMENT, SHALL BE EITHER REMOVED AND REPLACED
AT THE CONTRACTOR'S EXPENSE OR CORRECTED, AS DIRECTED BY
THE ENGINEER.

THE CONTRACTOR, AT THEIR EXPENSE, SHALL CORRECT ANY
MISALIGNMENT OR DISTORTION OF THE WALL FACING DUE TO
PLACEMENT OF BACKFILL OUTSIDE THE LIMITS OF THIS
SPECIFICATION.

BACKFILL SHALL BE PLACED IN EVEN LAYERS. PLACE BACKFILL
MATERIAL IN COMPACTED LAYERS NOT EXCEEDING 1-FT (305-mm) IN
DEPTH. COMPACT EACH LAYER IN ACCORDANCE WITH FHWA FP-03
SECTION 209.11.

COMPACTION WITHIN THREE (3) FEET (1 M) OF THE BACKFACE OF
THE WALL FACING SHALL BE ACHIEVED BY AT LEAST THREE (3)
PASSES OF A LIGHTWEIGHT MECHANICAL TAMPER, ROLLER, OR
VIBRATORY SYSTEM. SOIL DENSITY TESTS ARE NOT REQUIRED
WITHIN THIS AREA.

BACKFILL SHALL BE COMPACTED TO 95 PERCENT OF AASHTO T 99
METHOD C OR D, WITH OVERSIZE CORRECTION, AT OPTIMUM
MOISTURE CONTENT (£2%).

THE MOISTURE CONTENT OF THE BACKFILL MATERIAL PRIOR TO AND
DURING COMPACTION SHALL BE UNIFORMLY DISTRIBUTED
THROUGHOUT EACH LAYER. BACKFILL MATERIAL SHALL HAVE A
PLACEMENT MOISTURE CONTENT EQUAL TO OR WITHIN TWO
PERCENTAGE POINTS OF OPTIMUM MOISTURE CONTENT (Wgpt 2%).
BACKFILL MATERIAL WITH PLACEMENT MOISTURE CONTENT IN
EXCESS OR LESS THAN Wgpr 2% SHALL BE REMOVED AND
REWORKED UNTIL THE MOISTURE CONTENT IS UNIFORMLY
ACCEPTABLE THROUGHOUT THE ENTIRE LIFT. THE CONTRACTOR
SHALL DECREASE THE PERCENTAGE OF DEVIATION FROM OPTIMUM
MOISTURE, IF NECESSARY, TO OBTAIN THE SPECIFIED DENSITY. THE
OPTIMUM MOISTURE CONTENT SHALL BE DETERMINED IN
ACCORDANCE WITH AASHTO T 99 STANDARD PROCTOR METHOD A,
WITH COARSE PARTICLE CORRECTION ACCORDING TO AASHTO T
224,

BACKFILL SHALL BE PLACED IN COMPLETE HORIZONTAL LIFTS. THE
MAXIMUM LIFT THICKNESS AFTER COMPACTION SHALL NOT EXCEED
TWELVE (12) INCHES (305 MM). THE CONTRACTOR SHALL DECREASE
THIS LIFT THICKNESS, IF NECESSARY, TO OBTAIN THE DESIRED
DENSITY.

COMPACTION WITHIN THREE (3) FEET (1 M) OF THE BACKFACE OF
THE WALL FACING SHALL BE ACHIEVED BY AT LEAST THREE (3)
PASSES OF A LIGHTWEIGHT MECHANICAL TAMPER, ROLLER, OR
VIBRATORY SYSTEM. SOIL DENSITY TESTS ARE NOT REQUIRED
WITHIN THIS AREA.

COMPACT MATERIAL PLACED IN ALL LAYERS TO AT LEAST 95
PERCENT OF THE MAXIMUM DENSITY. DETERMINE THE INPLACE
DENSITY AND MOISTURE CONTENT ACCORDING TO AASHTO T 310 OR
OTHER APPROVED TEST PROCEDURES.

FOR STRUCTURAL FILL ACCEPTANCE, SEE FHWA FP-03 TABLE 208-1
FOR "SAMPLING AND TESTING REQUIREMENTS".

CLASSIFICATION: AASHTO M145
1 PER MATERIAL TYPE

GRADATION: AASHTO T 27 & T 11
1 PER MATERIAL TYPE

MOISTURE DENSITY: AASHTO T99 & METHOD C
1 PER MATERIAL TYPE

COMPACTION: AASHTO T310

1 PER 250-M3 (327-CY)

AT THE END OF EACH DAY'S OPERATION, THE CONTRACTOR SHALL
SLOPE THE LAST LEVEL OF BACKFILL AWAY FROM THE WALL FACING
TO RAPIDLY DIRECT RUN-OFF OF RAINWATER AWAY FROM THE WALL
FACE. IN ADDITION, THE CONTRACTOR SHALL NOT ALLOW SURFACE
RUN-OFF FROM ADJACENT AREAS TO ENTER THE WALL
CONSTRUCTION.

FHWA PROJECT NO. WY TIG US212(9)

HILFIKER MSE RETAINING WALL - CONSTRUCTION SPECIFICATIONS

2021 03-25: Revised Sheet Numbering.

2021 05-21: Revised Note Section 11.
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A 4

WALL INSTALLATION STEP 1

PLACE THE FIRST COURSE OF WWF
STEEL WIRE STANDARD REINFORCEMENT
MATS ON PREPARED FOUNDATION

WALL INSTALLATION STEP 5

12"x24" WWF STANDARD
STEEL WIRE
REINFORCEMENT MAT

T = = T {ME

WALL INSTALLATION STEP 2

PLACE THE STEEL 4" X 3" STEEL WIRE BACKING
MAT AGAINST THE INSIDE FACE OF THE
STANDARD REINFORCEMENT MAT. CLIP THE
SECOND-TO-TOP TRANSVERSE WIRE ON THE

BACKING MAT TO THE TOP TRANSVERSE WIRE
ON THE STANDARD REINFORCEMENT MAT. \
|

INSTALL CONTINUOUS HARDWARE
CLOTH, HOG-RING TO THE TOP

WIRE ON THE BACKING MAT\._/

PLACE THE SUBSEQUENT STANDARD WWF
REINFORCEMENT MATS WITH THE BASE
LONGITUDINAL WIRES RESTING ON THE TOP
TRANSVERSE WIRE OF THE BACKING MAT BELOW.
SLIDE THE REINFORCEMENT MAT INTO

12"x24" WWF STANDARD
STEEL WIRE

ALIGNMENT.
REINFORCEMENT MAT 4"x3" W 4.5 x W 3.5 HDG
WWF STEEL WIRE
REINFORCEMENT WIDE
B <= TOP MAT (CAP)
e - W 4.5 x W3.5 HDG
TOP WIRE ON “ h TOP WIRE ON o<
MAT HOG RING S | sk <
SECOND COURSE "e1/4" >
s, ple; | 1/4"x1/4" (6-mm) ] s <] >
/ . % BACKFILL < | | CONTINUOUS T o'd < >
< N - R = | ) HARDWARE CLOTH T PP > Sl g
= = = = = ‘ a TP > >,
- >®OMMM | WELDED GALVANIZED W SN >
- —('}( FIRST COURSE /™ | / STEEL WIRE FABRIC 2252455 T 127127 WWF PRONGLESS
sod BACKFILL | = (SQUARE MESH OPENING) 0 ﬂ ><] >
b= e | g;»‘&& Y STEEL WIRE REINFORCEMENT
2 MAT W 4.5 x W 3.5 HDG
>

STEEL WIRE

O3 9y so IS

WALL INSTALLATION STEP 3

PLACE AND COMPACT THE BACKFILL IN LAYERS
AND DENSITIES AS SPECIFIED IN THE PROJECT
PLANS.

PLACE THE WALL FACING FILL AND THE
NON-WOVEN GEOTEXTILE AS SHOWN AND PER
SHEET 17 DETAILS.

— 12"x24" WWF STANDARD

REINFORCEMENT MAT

WALL INSTALLATION STEP 6

HOOK THE BOTTOM TRANSVERSE WIRE OF THE BACKING
MAT OVER THE VERTICAL PRONGS ON THE LOWER MAT. /

ROTATE THE BACKING MAT TO VERTICAL AND CLIP THE

SECOND-TO-TOP TRANSVERSE WIRE ON THE BACKING
MAT TO THE TOP WIRE ON THE REINFORCEMENT MAT. %

PLACE THE INTERMEDIATE WWF REINFORCEMENT
MATS ONTO THE COMPACTED FIRST COURSE FILL

LAYER.

4"X3" WWF STEEL WIRE
BACKING MAT

12"x24" WWF INTERMEDIATE STEEL WIRE

CONTINUOUS
HARDWARE CLOTH

|
fl

12"x24" WWF STANDARD

W o o Yy %
FIRST COURSE(3(>OQ

12"

|
\

; STEEL WIRE

, REINFORCEMENT MAT
I

|

OZ

BACKFILL 2
PR S MQ/Y' \\

NON-WOVEN GEOTEXTILE

WALL INSTALLATION STEP 4

PLACE AND COMPACT THE BACKFILL IN LAYERS
AND DENSITIES AS SPECIFIED IN THE PROJECT
PLANS.

PLACE THE SECOND COURSE OF STRUCTURAL

BACKFILL ONTO INTERMEDIATE WWF
REINFORCEMENT MAT.

NON-WOVEN GEOTEXTILE

>N\W\W\W\O
" SECOND COURSE !

)

2

N

W VNN

BACKFILL Bl
3 r 0 K

WALL FACING FILL AREA
PER PLAN SHEET 17

WALL FACING FILL AREA
PER PLAN SHEET 17

CONTINUOUS
HARDWARE CLOTH

24"

Y 7 o o7 %

fe

1 2u
(A

BACKFILL

FIRST COURSE )

STEEL WIRE

7 Bl
ped SIS SIS

o, o B o0 S

CONSTRUCTION SEQUENCE

NOT TO SCALE

12"x24" WWF STANDARD

REINFORCEMENT MAT

V4 ///// ; s o7
SECOND COURSE
BACKFILL LAYER

WALL INSTALLATION STEP 7
INSTALL THE CONTINUOUS HARDWARE CLOTH.

TOP WIRE ON
BACKING MAT

HOG RING

1/4"x1/4" (6-mm) CONTINUOUS
HARDWARE CLOTH WELDED
GALVANIZED STEEL WIRE FABRIC
(SQUARE MESH OPENING)

PLACE AND COMPACT THE BACKFILL TO THE BASE ELEVATION OF THE

NEXT MAT. REPEAT STEPS 3 THROUGH 6 TO THE TOP LIFT.

TEMPORARY

(TOP LIFT ONLY)

12"x24" WWF INTERMEDIATE STEEL
WIRE REINFORCEMENT MAT

W 4.5 xW 3.5 HDG (LOCATION VARIES)
W 7.0 xW 3.5 HDG (LOCATION VARIES)

4"x3" W 4.5 x W 3.5 HDG
WWF STEEL WIRE

4 BACKING MAT, 8-FT

WIDE

24

>

Y

<
S

WALL COMPONENTS

NOT TO SCALE

12"x24" WWF STANDARD STEEL WIRE
REINFORCEMENT MAT

W 4.5 xW 3.5 HDG (LOCATION VARIES)
W 7.0 xW 3.5 HDG (LOCATION VARIES)

CONSTRUCTION
STAKE, OPTIONAL o LT

FILL AND
COMPACT
: HEEL OF MAT BN
%guxguxgu&guu%ug \ NN
00050000008 ST
@0 -0 -C---acasa NN
> SoCsCs i oveTeTa 12" X 12 WWF \
T /;\2 PRONGLESS
= REINFORCEMENT
| MAT AND CAP, TOP
i LIFTS ONLY
| % COMPACTED WALL \ e
3 PRONGLESS BACKFILL sgans
| TOP MAT =T |
i N e e B e | e | e e gu=
-1 12" X 24" WWF el
VWALL INSTALLATION STEP 8: TOP LIFT STANDARD AND -
INTERMEDIATE -
PLACE THE TOP LIFT (PRONGLESS MAT) AND BACKING MAT. MAT
PLACE AND COMPACT BACKFILL IN AREA "A". HOOK THE CAP
OVER THE MIDDLE TRANSVERSE WIRE ON THE PRONGLESS MAT, 4"X3" WWE STEEL WIRE
AND ROTATE INTO PLACE. BACKEFILL "B" TO 1'-6" MIN. COVER BACKING MAT BEHIND

OVER THE CAP.

NOTES:

1. THESE DETAILS ARE TYPICAL FOR THE HILFIKER MSE WALL
SHOWN. INTENDED FOR INFORMATION ONLY.

2. WWF = WELDED WIRE FABRIC

12"X24" WWF STANDARD
MAT FACES

RETURN BACKING MAT AT EXPOSED
END OF TOP LIFTS, TYPICAL

N\
\
W\
|\ W N
N\ 1\

\A

FACE OF
WELDED
WIRE WALL

\

\
\

\
\
\
\
\

\
\
\

L L W W W WL O W L W WL W W W W e cor 004

4

PICTORIAL ELEVATION

NOT TO SCALE

FHWA PROJECT NO. WY TIG US212(9)

HILFIKER WWM MSE WALL - STAN

DARD ASSEMBLY DETAILS 1

2021 05-21: Added hardware cloth per the FHWA Transmittal 165.

2021 03-25: Revised Sheet Numbering.

2021 05-21: Revised wall installation steps to include wall facing fill.
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DROP INLET, JUNCTION
BOX, PILING, ETC.

OTHER _————2

APPURTENANCE

BASE OF MAT FROM
.//—FRONT FACE OF
WELDED WIRE WALL

BEND BACKING MAT 90°.

NOT TO SCALE

(ROUND OR BASE OF WWF SOIL
[ RECTANGULAR) BEND BACKING MAT 90" 'CI:\'C?FZQLELR DNEUT AT REINFORCEMENT MAT
\_, : ﬁ INSTALL UNCUT AT |
H f CUT TRANSVERSE WIRES CORNER ><\ CENTERLINE OF
| AS REQ'D AND DEFLECT .| | =
ity g i LONGITUDINAL WIRES © |z OF BACKING MATS
v | f AROUND OBSTRUCTION SIS
.// DO NOT CUT LONGI— - 7
' TUDINAL WIRES . N o
\ BACKING MAT
BACKING
Y gase oF E Al P x 90° MAT
‘ REINFORCEMENT MAT FACE OF SEND FN\I
WELDED WIRE \\ 2 2
FACE OF WELDED WALL \ .
PLAN VIEW WIRE WALL PLAN VIieEW \ ! / ’,
MAT PENETRATION DETAIL WELDED WIRE WALL END W
AT OTHER APPURTENANCE AT EXPOSED END OF T
NOT TO SCALE ALL TOP LIFTS, "
STEP 4 NOT TO SCALE INSTALL BACKING MAT " v
PLACE AND COMPACT AS SHOWN TO PREVENT N A
BACKFILL OVER THE SLOPED STEP 2 LOSS OF BACKFILL
CAPS TO FINAL GRADE—\ PLACE CAPS ON SLOPE S CACE OF WWE SOl TR e
o\ CUT OFF TOP OF THE MAT REINFORCEMENT MAT
N CAP TACES  AND  BACKING MATS WELDED WIRE WALL COMPONENTS WITH RETURN MAT
SN o PARALLEL TO FINAL GRADE

STERP 5

CLIP CAPS TO
MAT FACES wnw+///////f/
HOG RINGS

7

e

— FACE OF

WALL — T ——a_

_ o

HORIZONTAL MATS

PICTORIAL ELEVATION

GUARDRAIL INSTALLATION NOTE:

1.

G4 W-BEAM GUARDRAIL INSTALLATION SHALL BE IN
ACCORDANCE WITH THE FHWA STANDARD
SPECIFICATIONS FP-03 AND THE WY TIG US212(9)
SPECIAL PROVISIONS SECTION 617.03.

G4 W-BEAM GUARDRAIL
W/ STEEL POSTS

INTERMEDIATE MAT REQUIREMENT NOTE:

SLOPED CAP MAT DETAIL

(NN

NOT TO SCALE

== GUARDRAIL L1
EMBEDMENT

SEE NOTE 1

1.  INTERMEDIATE HORIZONTAL FLAT MATS
REQUIRED EVERY LIFT WITH EXCEPTION
FOR THE TOP PRONGLESS LIFT

BREAK-OUT LINE TYP.

STEEL REINFORCEMENT
TOP MAT CAP

STEEL REINFORCEMENT
PRONGLESS MAT

STEEL REINFORCEMENT

6" (152.4-mm) @ MAX. MAT CUT
FOR POST EMBEDMENT

STEEL REINFORCEMENT

STANDARD MAT

GUARDRAIL NOTES:

SHEETS 15-17).

1. G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) + 25-mm (1-IN)
TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD M617-11 G4 W-BEAM
GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH GUARDRAIL HEIGHT ABOVE GROUND
LINE = 737-mm (2.4-FT) + 25-mm (1-IN).

2. GUARDRAIL EMBEDMENT INTO THE MSE WALL BACKFILL REQUIRES THE METALLIC
REINFORCEMENT MATS TO BE CUT FOR POST EMBEDMENT. MAXIMUM 6-IN (152.4-mm) DIAMETER
MAT CUT ALLOWED FOR POST EMBEDMENT INSTALLATION. (SEE ASSEMBLY DETAILS ON

GUARDRAIL EMBEDMENT CROSS-SECTIONAL VIEW DETAIL

GRANULAR BACKFILL ~ 7
(SEE SHEET 14 FOR

A
DETAILS) , QM
////// / Odl INTERMEDIATE MAT REQUIREMENT NOTE:

O

WALL FACING
ROCK (SEE SHEET
14 FOR DETAILS)

J 1. INTERMEDIATE HORIZONTAL FLAT MATS

/ O OO I REQUIRED EVERY LIFT WITH EXCEPTION
)
//// O@ > 4"X3" W 4.5 X W 3.5 HDG
o o LA A WWF STEEL WIRE

|
OO | FOR THE TOP PRONGLESS LIFT
l

oSS TND
A

s

/ BACKING MAT

1/4"x1/4" (6-mm) CONTINUOUS
HARDWARE CLOTH

[
s

12"X24" WWF INTERMEDIATE
STEEL WIRE
REINFORCEMENT MAT

4 %%% . 12"X24" WWF STANDARD
///// / <0 ll STEEL WIRE
e OOQ‘ REINFORCEMENT MAT

_____ 6-OZ NON-WOVEN GEOTEXTILE

A~ STANDARD MAT TYPE I-A PER FHWA FP-03

TABLE 714-1

SECTION
ROCK FACIN

MES'N'\/\/AI_I_ CACING
1 ROCK (SEE SHEET

12° 113 FOR DETAILS)
MAX.

G DETAIL

NOT TO SCALE

FHWA PROJECT NO. WY TIG US212(9)

NOT TO SCALE

HILFIKER WWM MSE WALL - STAN

DARD ASSEMBLY DETAILS 2

2021 03-25: Guardrail Detail per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Revised details to include non-woven geotextile.

2021 05-21: Added hardware cloth per the FHWA Transmittal 165.
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BACKING MAT
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1'-6"
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2"
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BASE OF MAT FROM FRONT FACE OF WELDED WIRE WALL

AutoCAD SHX Text
BEND BACKING MAT 90°.INSTALL UNCUT AT CORNER
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AutoCAD SHX Text
BEND BACKING MAT 90°.INSTALL UNCUT AT CORNER

AutoCAD SHX Text
END OF WELDED WIRE WALL

AutoCAD SHX Text
CLIP CAPS TO  MAT FACES WITH HOG RINGS

AutoCAD SHX Text
PLACE AND COMPACT BACKFILL OVER THE SLOPED CAPS TO FINAL GRADE

AutoCAD SHX Text
CUT OFF TOP OF THE MAT FACES AND BACKING MATS PARALLEL TO FINAL GRADE

AutoCAD SHX Text
CAP

AutoCAD SHX Text
NOT TO SCALE
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AutoCAD SHX Text
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AutoCAD SHX Text
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AutoCAD SHX Text
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MIN.

AutoCAD SHX Text
6"

AutoCAD SHX Text
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MAX.
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AutoCAD SHX Text
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AutoCAD SHX Text
DROP INLET, JUNCTION BOX, PILING, ETC.  (ROUND OR RECTANGULAR)

AutoCAD SHX Text
CUT TRANSVERSE WIRES AS REQ'D AND DEFLECT LONGITUDINAL WIRES AROUND OBSTRUCTION DO NOT CUT LONGI- TUDINAL WIRES

AutoCAD SHX Text
BASE OF REINFORCEMENT MAT
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FACE OF WELDED WIRE WALL
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AutoCAD SHX Text
4' MIN.
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AutoCAD SHX Text
BASE OF WWF SOIL REINFORCEMENT MAT
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CENTERLINE OF  MAT FACE = EDGE  OF BACKING MATS
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CLOSE END OF WALL AT APPURTENANCE
AS SHOWN IN "WELDED WIRE WALL END

AT APPURTENANCE” DETAIL,

FACE OF WELDED

THIS SHEET

WIRE WALL —\ \

o
N
X 1 / /
BASE OF WWF SOIL . \ \PIPE THRU MAT BASE
REINFORCING MAT —— \ Z.\\ AND WALL FACE
/ CUT ONLY TRANSVERSE
N f% WIRES AND DEFLECT
CUT TRANSVERSE WIRES /\[ | ';CF){'(\')%',EBD'F',\{@LE WIRES
ONLY WHERE REQUIRED, / o o LN
AND BEND LONGITUDINAL /% \
WIRES TO DEFLECT BASE OF
AT INTERFERENCE r/ 7/ REINFORCEMENT MAT
— |
R OTHER k
/f 7{1 APPURTENANCE N FACE OF WELDED
V Z/ WIRE WALL
// PLAN VIEW
BLAN VIEW s ANGLED PIPE PENETRATION

NOT TO SCALE

DEFLECTED LONGITUDINAL WIRES

NOT TO SCALE

AT THE UPPER SURFACE OF THE

CULVERT, CUT THE TRANSVERSE

WIRES ONLY. BEND AND LIFT THE

ANY LARGE GAP AT THE TOP OF
THE CULVERT MAY BE CLOSED WITH
BACKING MAT, CUT TO FIT, OR USE
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7.36-m (24.2-FT)

MSE METALLIC REINFORCEMENT TYPES:
1.  ROWS NO. 1-6: HILFIKER TYPE 12x24 W7 x W3.5 HDG

CL OFFSET TO TOP OF WALL FRONT

HILFIKER MSE RETAINING WALL - ROADWAY STA. 41+570

D-1

19

| 1.25-m (4.1-FT) O.C. GUARDRAIL
SPACING FROM FRONT WALL FACE

G4 W-BEAM GUARDRAIL
_ W/ STEEL POSTS DEFINITIONS:
2. ROWS NO. 7-12: HILFIKER TYPE 12X24 W4.5 X W3.5 HDG \ 3.65-m (12-FT) (4) TOP MSE METALLIC 3
3. ROWS NO. 13-14: HILFIKER TYPE 12X12 W4.5 X W3.5 HDG - Se =" REINFORCEMENT ROWS (LENGTH INTO BACKFILL) 12 ;-8-“ = ggFT)T%FMWoAFLbVALL
| 468 T.0.W. ELEV. 2694.27-m 3. H.D.G.=HEAVY DUTY GALVANIZED
1 4. C.L.= ROADWAY CENTER LINE
// ‘ ~ A s _-T+ ————— R14 A 5 STA = STAT'ONING
S EIEIEIEIEIENE i s et 0o0ots0s850:958500! R13 6. T.Y.P.=TYPICAL
GRANITE 'g‘g'é'mé?é);\' S GUARDRAL SRR SO iz 7. FT=FEET (US CUSTOMARY UNIT)
BEDROCK ( ) T EMBEDMENT it s oo s s s o R11 8. m=METER (METRIC UNIT)
oTEs OVERBURDEN \ S s D e 3.2E->n(1p((1)%g-[l):T) 4.12-m (13.5-FT)  ["WALL EMBEDMENT STATIONING LOCATIONS
1. PROPOSED CUT SLOPE FROM EXISTING SHORING TO PROPOSED ROADWAY FILL (FILL AND TALUS) - P=0C0C0:0:0:0:0:0:0:0:0:0:0:0:0:0:0 " WALL HEIGHT TOTAL LOCATION | ROADWAY | MSE WALL MSE WALL
ELEVATION. CUT TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT \ ————————————— RS WALL HEIGHT STA. STA. | EMBEDMENT DEPTH
LENGTH AS SHOWN. CUT INCLINATION SHALL BE FIELD FIT AND LESS THAN 45-DEG. MSE WALL F=#= R7 Lo A1r5c6.08 | T4t 3-FT (0.89-m)
2. TOP OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN / = REINFORCED pss=sr—rs WAELSE-I\r/rIIB(I:EBE)FI\-/II-I)ENT e
SHEET RG2779-1 (SHEET NO. HO). EXISTING SHORING EXISTING a2 I A END | 4rece000 [ triseas | 2T O76M
3. TOP OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. NO GROUND ANCHOR  SHORED CUT ~ 000000 000 ko 2690.15-m ELEV. SEGIN | 21766000 | 1512635
STEP WILL BE ALLOWED UNLESS AUTHORIZED BY THE FHWA CFLHD. TYP. SLOPE 750 \ _____________ s ‘ 1V EXCAVATION LIMITS END | 41+847.00 | 1+331.44 | 2°FT(0.76-m)
4. THE BENCH WIDTH IN FRONT OF THE MSE WALL SHALL BE MINIMUM 2-m (6.5-FT). / A e i i S e e i kR * BEGIN | 41+847.90 | 1+331.44 2 5-FT (0.76-m)
_—— _ N0 A END 41+902.00 | 1+384.57 ' ‘
5. DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE. _ - ,////_///////////// ;/////?/// S ITLI LS00 5 A,
" o . 2.6-m (8.5-FT) MIN. BEGIN | 41+902.00 | 1+38457 | ¢t 076-m)
6. G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) + Q T ELEV. 2689.85-m B.O.W. ELEV. REQUIRED BENCH WIDTH END 41+985.00 | 1+466.61 ' '
25-mm (1-IN) TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD ' ' 2690 .14-m 3.048-m (10-ET 2
M617-11 G4 W-BEAM GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH PERFORATED DRAINAGE (10)- I\/IS-EmI\/(IET-ALIZIC 2 2688-m ELEV.
GUARDRAIL HEIGHT ABOVE GROUND LINE = 737-mm (2.4-FT) + 25-mm (1-IN). COLLECTOR PIPE TYP B _ ’ EASEMENT (RH)
7. GUARDRAIL EMBEDMENT INTO THE MSE WALL BACKFILL REQUIRES THE METALLIC | REINFORCEMENT ROWS
" REINFORCEMENT MATS TO BE CUT FOR POST EMBEDMENT. MAXIMUM 6-IN (LENGTH INTO BACKFILL)
(152.4-mm) DIAMETER MAT CUT ALLOWED FOR POST EMBEDMENT INSTALLATION. 7.59-m (25-FT) OVERBURDEN
(SEE ASSEMBLY DETAILS ON SHEETS 15-17). - CL OFESET TO BOTTOM OF WALL FRONT - (FILL AND TALUS)

CROSS-SECTIONAL VIEW DETAIL

2021 03-25: Guardrail Details per FHWA RFI 37 and Transmittal 144.

2021 05-07: Added Schedules for Wall Embedment and Bench Widths.

2021 05-07: Revised Elevations for Details D-1 and D-2.

2021 03-25: Revised Sheet Numbering.

REVISIONS

Beartooth Highway WY TIG US212(9)

Hilfiker MSE Retaining Wall
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF
Missouri River Contractors

3384 US-12
Helena, Montana 59601

7.29-m (23.9-FT)

CL OFFSET TO TOP OF WALL FRONT

1.25-m (4.1-FT) O.C. GUARDRAIL

| SPACING FROM FRONT WALL FACE
3.65-m (12-FT) MSE METALLIC REINFORCEMENT

ROWS (LENGTH INTO BACKFILL)
T.0.W. ELEV. 2705.67-m

) CEED GEED CHND GEND

GRANITE ~ G4 W-BEAM GUARDRAIL "
BEDROCK i W/ STEEL POSTS
DEFINITIONS: 3H
1. T.O.W.=TOP OF WALL -
2. B.OW.=BOTTOM OF WALL \ A Sp g Ty S A Ta T
3. H.D.G.=HEAVY DUTY GALVANIZED _ X
OVERBURDEN _ 00:0:0:0:0:0:0:0:0:0:0-0:0:0:0:0:9:0:0-0-0:0;
4. C.L.= F_{OADWAY CENTER LINE (FILL AND TALUS) - — { GUARDRAIL =4
D. S.T.A. = STATIONING — T ¢ EVMBEDMENT % ik s g o e e g e
6. T.Y.P.=TYPICAL 7 $ SEE NOTES 6 - 7 & 50858
7. FT=FEET (US CUSTOMARY UNIT) -7 0=020-07070:0:0702 00 020500 0:0:5%:
8. m=METER (METRIC UNIT) - EXISTING SHORING e e e e
GROUND ANCHOR \
NOTES: VP R T Tt ok L ) il G ks s
1. PROPOSED CUT SLOPE FROM EXISTING SHORING TO PROPOSED ROADWAY FILL : /\ _____ MSE WALL
ELEVATION. CUT TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT EXISTING ¥
LENGTH AS SHOWN. CUT INCLINATION SHALL BE FIELD FIT AND LESS THAN 45-DEG. 0-0-0:wovevsvst REINFORCED

2. TOP OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN
SHEET RG2779-1 (SHEET NO. H9).

3. TOP OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. NO
STEP WILL BE ALLOWED UNLESS AUTHORIZED BY THE FHWA CFLHD. —

4. THE BENCH WIDTH IN FRONT OF THE MSE WALL SHALL BE MINIMUM 2-m (6.5-FT).
5. DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE.

6. G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) *
25-mm (1-IN) TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD
M617-11 G4 W-BEAM GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH
GUARDRAIL HEIGHT ABOVE GROUND LINE = 737-mm (2.4-FT) £ 25-mm (1-IN).

7. GUARDRAIL EMBEDMENT INTO THE MSE WALL BACKFILL REQUIRES THE METALLIC =
REINFORCEMENT MATS TO BE CUT FOR POST EMBEDMENT. MAXIMUM 6-IN
(152.4-mm) DIAMETER MAT CUT ALLOWED FOR POST EMBEDMENT INSTALLATION.
(SEE ASSEMBLY DETAILS ON SHEETS 15-17).

SLOPE __——"

17 /// S

= ELEV. 2700.22-m
Q PERFORATED DRAINAGE

7.58-m (24.9-FT)
CL OFFSET TO BOTTOM OF WALL FRONT

D-2\ HILFIKER MSE RETAINING WALL - ROADWAY STA. 41+900
19 / CROSS-SECTIONAL VIEW DETAIL

COLLECTOR PIPE TYP.

B.O.W. ELEV.
2700.

R14
3.

\ \

MSE METALLIC REINFORCEMENT TYPES:
1.  ROWS NO. 1-8: HILFIKER TYPE 12x24 W7 x W3.5 HDG
2. ROWS NO. 9-16: HILFIKER TYPE 12X24 W4.5 X W3.5 HDG
ROWS NO. 17-18: HILFIKER TYPE 12X12 W4.5 X W3.5 HDG

4.42-m (14.5-FT) 5.2-m (17-FT)
EXPOSED TOTAL
WALL HEIGHT WALL HEIGHT

WALL BENCH STATIONING LOCATIONS

GeoTech, Inc.

Geoengineering Consultants

Los Angeles Office Honolulu Office

7400 Shoreline Dr., Suite 6 | 6080 Center Dr., Suite 600 | 1441 Kapiolani Blvd., Suite 1115

Stockton Office

Honolulu, HI 96814

Los Angeles, CA 90045

Stockton, CA 95219

(808) 468-9993

(323) 331-9222

(209) 472-1822

rs  0.76-m (2.5-FT)
=:WALL EMBEDMENT

!

50-m

) : LTSS AN ST
L //f///f//{f//f////f///{///// Il

OVERBURDEN
(FILL AND TALUS)

2700.50-m ELEV.
EXCAVATION LIMITS

TYP.

ST e | eorreon
SO PR e | oorren
o fme e ] reasn
o P e ] oorren

2697.80-m ELEV.
EASEMENT (RH)

FHWA PROJECT NO. WY TIG US212(9)

" <
,__:__JCDLL
7)) O
S ..
. m 2
> o)
m Y a
Z Z >z
= O O
<(§ 0N X w X
m< w I W
n - D; O;
O
o Z
. Ny 5
| S|y
Z N 803
'ﬂ | MR
< > Z =
@) < §(D
%)) () X

© 2021 KANE GeoTech, Inc.



DEFINITIONS:
T.0.W. =TOP OF WALL
B.O.W.=BOTTOM OF WALL

C.L. = ROADWAY CENTER LINE
S.T.A. = STATIONING
T.Y.P. =TYPICAL

N OA NS

m = METER (METRIC UNIT)

FT =FEET (US CUSTOMARY UNIT)

H.D.G. = HEAVY DUTY GALVANIZED

WALL BENCH STATIONING LOCATIONS WALL EMBEDMENT STATIONING LOCATIONS
ROADWAY | MSE WALL MSE WALL ROADWAY | MSE WALL MSE WALL
LOCATION
HOIBRINOIT | = s STA.  |MINIMUM BENCH WIDTH SIS STA. STA. | EMBEDMENT DEPTH
END 41+614.74 | 1+098.42 8.5FT (26-m) END 41+614.74 | 1+098.42 3-FT (0.89-m)
BEGIN | 41+614.74 | 1+098.42 BEGIN | 41+614.74 | 1+098.42 R
END 41+660.00 | 1+146.35 6.5-FT (2-m) END 41+660.00 | 1+146.35 5-FT (0.76-m)
END | 41+847.90 | 1+331.44 7.5FT (2:3-m) END | 41+847.00 | 1+33144 | o 1(076m)
BEGIN 41+847.90 1+331.44 BEGIN 41+847.90 1+331.44 ) )
END 41+902.00 1+384.57 6.5-FT (2-m) END 41+902.00 14+384.57 2.5-FT (0.76-m)
BEGIN | 41+902.00 | 1+384.57 BEGIN | 41+902.00 | 1+384.57 ] ]
Q END 411985.00 | 1+466.61 7.5-FT (2.3-m) END 41+985.00 | 1+466.61 2.5-FT (0.76-m)

7.16-m (23.5-FT)
CL OFFSET TO TOP OF WALL FRONT

-

G4 W-BEAM GUARDRAIL
W/ STEEL POSTS

’_—,_

1.25-m (4.1-FT) O.C. GUARDRAIL
SPACING FROM FRONT WALL FACE

T.O.W. ELEV.
2694.43-m

I — N
__%—/ I S
GRANITE H /¢/é /m ______ —_.L.}__—__
BEDROCK 1 % 5
| QAT T P T IR T T O I GUARDRAIL —f=mirm=ee
e 5000 0. 0 EMBEDMENT = measisia oo s
- O RS R R R SEE NOTES 6 - 7 S5 i R i
T L o
\
- 9 0-0:0.0.0.0-0:-0-0-0-0-0-000-0-0-0-0:0-0-0-0-0-0-0-0-0-0-0-00-0-0-0-0:¢
///> \ ---------------------------
- {
0 o e s i s g i i S o s S i ok s s
EXISTING SHORING OVERBURDEN \\ ---------------------------
GROUND ANCHOR (FILL AND TALUS) XL I I B I A I T A B I I A X I L A B I I SIS ILIA IS
TYP. I D R I I R R I I SRR
Pl o6 6. 0. 0.0 5 5 5 0% v MSE WALL Rt i i i
- T o o o s REINFORCED  [Ficis s i i id i fiete i
- |020202026-0-6-0-6-0-6-0 BACKFILL i s o o st e il

MSE METALLIC REINFORCEMENT TYPES:

1. ROWS NO. 1-20: HILFIKER TYPE 12x24 W7 x W3.5 HDG

2. ROWS NO. 21-28: HILFIKER TYPE 12X24 W4.5 X W3.5 HDG
3. ROWS NO. 29-30: HILFIKER TYPE 12X12 W4.5 X W3.5 HDG
NOTES:

1.

PROPOSED CUT SLOPE FROM EXISTING SHORING TO PROPOSED ROADWAY FILL
ELEVATION. CUT TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT
LENGTH AS SHOWN. CUT INCLINATION SHALL BE FIELD FIT AND LESS THAN 45-DEG.

TOP OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN
SHEET RG2779-1 (SHEET NO. H9).

TOP OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. NO
STEP WILL BE ALLOWED UNLESS AUTHORIZED BY THE FHWA CFLHD.

THE BENCH WIDTH IN FRONT OF THE MSE WALL SHALL BE MINIMUM 2-m (6.5-FT).
DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE.

G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) %
25-mm (1-IN) TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD
M617-11 G4 W-BEAM GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH
GUARDRAIL HEIGHT ABOVE GROUND LINE = 737-mm (2.4-FT) = 25-mm (1-IN).

GUARDRAIL EMBEDMENT INTO THE MSE WALL BACKFILL REQUIRES THE METALLIC
REINFORCEMENT MATS TO BE CUT FOR POST EMBEDMENT. MAXIMUM 6-IN
(152.4-mm) DIAMETER MAT CUT ALLOWED FOR POST EMBEDMENT INSTALLATION.
(SEE ASSEMBLY DETAILS ON SHEETS 15-17).

—

—

—

—

—

§
EXISTING _— \

SHORED CUT

—

SLOPE

e e 0 0-9-0-0-0-0-0:00-0-9-9-0-09-9-0:;00-9-9-9-0-9-0-0;00-0-0-9-¢

R30

R29

R28

R27

R25

R24

R23

R22

R21

R20

R19

R18

R17

R16

R15

R14

R13

R12

R11

R10

s 3° WALL

BATTER

8.5-m (27.5-FT)

EXPOSED 9.26-m (30-FT)
WALL HEIGHT TOTAL
WALL HEIGHT

~ 0.76-m (2.5-FT)
WALL EMBEDMENT

2685.17-m ELEV.

EXCAVATION LIMITS

|

ELEV. 2684.86-m

—
—
—

“PERFORATED DRAINAGE |
COLLECTOR PIPE TYP.

D-1

700007505505500078
6.096-m (20-FT)
MSE METALLIC

REINFORCEMENT ROWS
(LENGTH INTO BACKFILL)

A

7.67-m (25-FT)

s

CL OFFSET TO BOTTOM OF WALL FRONT

L

HILFIKER MSE RETAINING WALL - ROADWAY STA. 41+620

2683.65-m ELEV.

B.O.W. ELEV. EASEMENT (RH)

2685.20-m

OVERBURDEN
(FILL AND TALUS)

20

CROSS-SECTIONAL VIEW DETAIL

7,

2021 03-25: Guardrail Details per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Revised Elevations for Details D-1 and D-2.

2021 05-07: Added Schedules for Wall Embedment and Bench Widths.
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Hilfiker MSE Retaining Wall

Beartooth Highway WY TIG US212(9)
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF

Missouri River Contractors

3384 US-12
Helena, Montana 59601

GeoTech, Inc.

Geoengineering Consultants

Honolulu Office

Honolulu, HI 96814
(808) 468-9993

Los Angeles, CA 90045
(323) 331-9222

Los Angeles Office
7400 Shoreline Dr., Suite 6 | 6080 Center Dr., Suite 600 | 1441 Kapiolani Blvd., Suite 1115
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i <
S
) @)
. m 2
> 0
m Y a
prd pd >z
< O O
<(§ 0N X w X
m< W I W
n - D; O;
O
o Z
| Tl b
| S|y
Z N 803
'ﬂ i w &
< — Z -
O < §(D
(0p] () X

© 2021 KANE GeoTech, Inc.



10.95-m OFFSET

CL OFFSET TO TOP OF WALL FRONT

D-1\ HILFIKER MSE RETAINING WALL - ROADWAY STA. 41+810
21 / CROSS-SECTIONAL VIEW DETAIL

}_—:_ 1.25-m (4.1-FT) O.C. GUARDRAIL
SPACING FROM FRONT WALL FACE

4

GRANITE G4 W'B\'/EV'?"\S/'TGE%AL‘RF,%'?%”S‘ ﬁ T.O.W. ELEV.
R E
B
DEFINITIONS: \ 7 ) )
— SV AR ST S SR S SRy AR A A g ST -t S /ey cmt- St R22
1. T.0.W.=TOP OF WALL = :-T
2. B.O.W.=BOTTOM OF WALL - i 2020:0:0:0:0:0:000:0: AErieeeer D 3° WALL
3. H.D.G.=HEAVY DUTY GALVANIZED T 5% GUARDRAIL - fmasaem s e " BATTER
4. C.L.=ROADWAY CENTER LINE e /\ rxa EMBEDMENT rewesmres R19
5. S.T.A.=STATIONING T EXISTING \ i - | S SR bole bt okich s Ri8
6. T.Y.P.=TYPICAL =" SHORED CUT s 00O OO OO 0N 00 0 000000 R
7. FT=FEET (US CUSTOMARY UNIT) SLOPE 75 ook o i ik el ik o i ek el e 716
8. m=METER (METRIC UNIT) EXISTING SHORING : MSE WALL D=0 0-0-0-0:0:0:0:0:0:0:0:0-0-0-0:0:0:0:¢ s
GROUND ANCHOR OVERBURDEN \ BACKFILL e i e ek el o e S e e b e i S B R14 5.84-m (19.5-FT)
MSE METALLIC REINFORCEMENT TYPES: TYP. [ (FILL AND TALUS) % ma MSE WALL e e ims R13 EXPOSED Ny
_ - < AR o e INEAD AR B S IS R12 WALL HEIGHT 6.60-m (22-FT)
1. ROWS NO. 1-6: HILFIKER TYPE 12x24 W7 x W3.5 HDG o N REINFORCED TOTAL WALL HEIGHT
2. ROWS NO. 7-12: HILFIKER TYPE 12X24 W4.5 X W3.5 HDG T e T2 BACKFILL  eesiess -
3. ROWS NO. 13-14: HILFIKER TYPE 12X12 W4.5 X W3.5 HDG - - \\ S I R R A A R IR IR R10
—_ X o ch co o o e o o e D e D e e e > =
NOTES: ”
1. PROPOSED CUT SLOPE FROM EXISTING SHORING TO PROPOSED ROADWAY FILL ELEVATION. CUT /\\ 0 D O 050500 0 0 0 000000 e 0.76-m (2.5-FT)
TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT LENGTH AS SHOWN. CUT INCLINATION EXISTING AN e e e e e S S S S s r7|  WALL EMBEDMENT
SHALL BE FIELD FIT AND LESS THAN 45-DEG. SHORED CUT V% 0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0- - 2695.15-m ELEV
2. TOP OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN SHEET RG2779-I SLOPE \\\ iy Sl i s B e o g Sl e S S e o g Sl " / EXCAVA‘HON LIMITS
(SHEET NO. HO). / S 0=0-0:0-0500-0:0-0:0-0-0:00-0:0-0-0-0-6 R4 {
| 3H
3. TOP OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. NO STEP WILL BE @ 45° ~E e Joe o i o oy o Yo o i oy oy S e e 5
ALLOWED UNLESS AUTHORIZED BY THE FHWA CFLHD. a T DS0S05050505050505050505050-0-050-0-0-0:0 < ‘ 1V
4. THE BENCH WIDTH IN FRONT OF THE MSE WALL SHALL BE MINIMUM 2.2-m (7.2-FT). / & -"-——----"-——"---_'/ ‘51 SRRl !
5. DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE. . _//;{7/2///15//4%/ U000 /‘5/%{%‘%//4{7/ (7270407 2.3-m (7.5-FT) MIN.
ELEV. 2694.80-m ’ 4.267-m (14-FT) REQUIRED BENCH WIDTH
6. G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) + 25-mm (1-IN) MSE METALLIC 1y
TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD M617-11 G4 W-BEAM PERFORATED DRAINAGE —— MO/
GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH GUARDRAIL HEIGHT ABOVE GROUND LINE COLLECTOR PIPE TYP REINFORCEMENT ROWS 2693.46-m ELEV.
=737-mm (2.4-FT) £ 25-mm (1-IN). ) (LENGTH INTO BACKF/LL) B.OW. ELEV. EASEMENT (RH)
7. GUARDRAIL EMBEDMENT INTO THE MSE WALL BACKFILL REQUIRES THE METALLIC - 11.33-m OFFSET | 2695.10-m OVERBURDEN TYP.
REINFORCEMENT MATS TO BE CUT FOR POST EMBEDMENT. MAXIMUM 6-IN (152.4-mm) DIAMETER CL OFFSET TO BOTTOM OF WALL FRONT
MAT CUT ALLOWED FOR POST EMBEDMENT INSTALLATION. (SEE ASSEMBLY DETAILS ON SHEETS (FILL AND TALUS)
15-17).
DEFINITIONS: Q WALL BENCH STATIONING LOCATIONS
1. T.O.W. f TOP OF WALL ROADWAY | MSE WALL MSE WALL
2. B.O.\C/;V. = BOTTOM OF VCV;ALL 7 15-m OFFSET LOCATION | ™ gy STA.  |MINIMUM BENCH WIDTH
3. H.D.G.=HEAVY DUTY GALVANIZED —— ' — BEGIN | 41+526.28 | 1+006.48
4. C.L.=ROADWAY CENTER LINE CL OFFSET TO TOP OF WALL FRONT | 1.25-m (4.1-FT) O.C. GUARDRAIL END | 41v614.74 | trossap | o7
g- ?;';'3 = ?\-I;Ig\-lrcllit“NG SPACING FROM FRONT WALL FACE BEGIN | 41+614.74 | 1+098.42 6.5-FT (2-m)
. P = END 41+660.00 1+146.35 '
7. FT =FEET (US CUSTOMARY UNIT) G4 W-BEAM GUARDRAIL ﬁ T.O.W. ELEV. BEGIN | 41+660.00 | 1+146.35
8. 'm=METER (METRIC UNIT) W/ STEEL POSTS 2708 46-m EGIN_| 41+660.00 | 1+146.35 7.5-FT (2.3-m)
Y T ] BEGIN 41+847 .90 1+331.44
GRANITE T I END | 41+902.00 | 1+384.57 6.5FT (2m)
BEDROCK e — s <
- \ SEE NOTES 6 - 7 % ie BEGIN | 41+902.00 | 1+384.57 7 5FT (2.3-m)
NOTES: - /,\\ e e e P ST e e e T e e ‘R; 3° WALL END 41+985.00 | 1+466.61
1. PROPOSED CUT SLOPE FROM EXISTING SHORING TO PROPOSED ROADWAY FILL ELEVATION. CUT _ o\
TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT LENGTH AS SHOWN. CUT INCLINATION a4 77\ it oo s e ko o = BATIER 2.24-m (7.5-FT) AL EITBEOMENT 5 A TOTL G LUCATIONS
SHALL BE FIELD FIT AND LESS THAN 45-DEG. " { \\ SSeS SR | R EXPOSED 3-m (10-FT) LOCATION | grp, STA. |EMBEDMENT DEPTH
2. TOP OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN SHEET RG2779-I : o MSE WALL {25l | = 0.76-m (2.5-FT)  WALL HEIGHT TOTAL D | 4ivoraza [ Teos6ds ST O85m
(SHEET NO. H9). EXISTING SHORING \\ i REINFORCED 565253 | < WALL EMBEDMENT WALL HEIGHT BEGIN | 41+614.74 | 1+098.42 ] ]
EXISTING : BACKFILL EOIN_| 41461474 | 1409842 | 2567 (0.76-m)
3. TOP OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. No sTeEp wiLL se| GROUND ANCHOR SHORED CUT \ 9. 9001 3H ' '
ALLOWED UNLESS AUTHORIZED BY THE FHWA CFLHD. TYP. N 2 S el i ol i e e it~ i st R3 BEGIN | 41+660.00 | 1+146.35 2.5-FT (0.76-m)
SLOPE 45° \ 4 ‘ 1V END | 41+847.90 | 1+331.44
4. FOR SHORTER WALL HEIGHT SECTIONS LESS THAN 10-FT (3-m), NO METALLIC REINFORCEMENT OVERBURDEN P 0000 00000000000 3 THCTVR BTy o e
SHALL BE LESS THAN A MINIMUM OF 8-FT EMBEDMENT. (FILL AND TALUS) - /;L LY P AR L _ END | a1+002.00 | 1+agasy | >ot1(076-m)
5. DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE. — /;//WW X000 70 7 | EZ(%SA??A-\%S::]ELYMWS BEGIN | 41260200 [ 153845 | v (0 76.m
6. G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) + 25-mm (1-IN) T ELEV. 2705.15-m 2.3-m (7.5-FT) MIN LI
TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD M617-11 G4 W-BEAM ' REQUIRED ' e _ MSE METALLIC REINFORCEMENT TYPES:
GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH GUARDRAIL HEIGHT ABOVE GROUND LINE Q 2.74-m (9-FT) \ 1. ROWS NO. 1-8: HILFIKER TYPE 12X24 W4.5 X W3.5 HDG
= 737-mm (2.4-FT)  25-mm (1-IN), MSE METALLIC ~ BENCHWIDTH B.OW. ELEV. 2. ROWS NO. 9-10: HILFIKER TYPE 12X12 W4.5 X W3.5 HDG
7. GUARDRAIL EMBEDMENT INTO THE MSE WALL BACKFILL REQUIRES THE METALLIC REINFORCEMENT ROWS | o 2705.46-m 2701.48-m ELEV.
REINFORCEMENT MATS TO BE CUT FOR POST EMBEDMENT. MAXIMUM 6-IN (152.4-mm) DIAMETER | ENGTH INTO BACKFILL .
MAT CUT ALLOWED FOR POST EMBEDMENT INSTALLATION. (SEE ASSEMBLY DETAILS ON SHEETS ( ) e EASEMENT (RH)
15-17). TYP.
R FHWA PROJECT NO. WY TIG US212(9)
HILFIKER MSE RETAINING WALL - ROADWAY STA. 41+971 CL OFESET TO BOTTOM OF WALL FRONT

D-2
@ CROSS-SECTIONAL VIEW DETAIL

OVERBURDEN
(FILL AND TALUS)

MSE WALL CROSS-SECTIONS: STA. 41+810, STA. 41+971

777

2021 03-25: Guardrail Details per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Added Schedules for Wall Embedment and Bench Widths.

2021 05-07: Revised Elevations for Details D-1 and D-2.

REVISIONS

Beartooth Highway WY TIG US212(9)

Hilfiker MSE Retaining Wall
Shoshone National Forest, Wyoming
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Missouri River Contractors

3384 US-12
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Geoengineering Consultants

Honolulu Office

Los Angeles Office
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D-1\ HILFIKER MSE RETAINING WALL - ROADWAY STA. 41+860
22 / CROSS-SECTIONAL VIEW DETAIL

2021 03-25: Guardrail Details per FHWA RFI 37 and Transmittal 144.

2021 03-25: Revised Sheet Numbering.

2021 05-07: Revised Elevations for Details D-1 and D-2.

2021 05-07: Added Schedules for Wall Embedment and Bench Widths.

REVISIONS

Hilfiker MSE Retaining Wall

Beartooth Highway WY TIG US212(9)
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF

Missouri River Contractors

3384 US-12
Helena, Montana 59601

B 10.96-m OFFSET
CL OFFSET TO TOP OF WALL FRONT , | 1.25-m (4.1-FT) O.C. GUARDRAIL
G4 W-BEAM GUARDRAIL \%: SPACING FROM FRONT WALL FACE
s W/ STEEL POSTS T.O.W. ELEV.
WALL EMBEDMENT STATIONING LOCATIONS
. 2703.97-m ROADWAY | MSE WALL MSE WALL
GRANITE A f LRGN STA. STA. EMBEDMENT DEPTH
BEDROCK =TT R A T B B = a0 I [ |[BEON [ 41452628 | 1400648 | 51 (gg0m)
- \ i s, s iy s s e i . e, v e o e G e s s ey SIS B =y R29 — —
T \ R S e L SEON [t e [ e [ e orom
DEFINITIONS: T T \ SOSO0S0S0 00050 GUARDRAIL - 4 e BEGIN | 41+660.00 | 1+146.35
1. T.OW.=TOP OF WALL - \\ SOOI OO O O 8L OL EMBEDMENT soossss res 3° WALL END | 41+847.90 | 1+331.44 2.5-FT(0.76-m)
2. BOW.=BOTTOM OF WALL EXISTING SHORING \ S e S S e e O SEE NOTES 6 - 7 -------- R25 BATTER BEGIN 41+847.90 | 1+331.44 2.5-FT (0.76-m)
3. H.D.G.=HEAVY DUTY GALVANIZED GROUND ANCHOR OVERBURDEN \ eeketedezertod et b oo tede oo b et e s ER
_ \ 05050505050505050505050505050505050505050505050505050505056 R23 BEGIN | 41+902.00 | 1+384.57 ] ]
4. C.L.=ROADWAY CENTER LINE TYP (FILL AND TALUS) : EGIN_[ 41300200 [ 38457 |70 76m)
5. S.T.A.=STATIONING ' \ o o e e i s o e K o e o e i b i e 2 R22
6. T.Y.P.=TYPICAL A S i o s o o S A s s s A 21
7. FT=FEET (US CUSTOMARY UNIT) el R L b 0 o T T o T S e o 3o K T P S Bt o S o T R20 8.84-m (29-FT)
8. m=METER (METRIC UNIT) 7 75° \ s o e MSE WALL |Samssasiaasitnaiis R19 TOTAL
T / X MSE WALL e REINFORCED Eleddad Sbbod e WALL HEIGHT
- \ BACKFILL Soddsiahaada BACKFILL (il sl aladaials R17
B S S S Ul S S G S S a4y =l Sl 8.1-m (26.5-FT
MSE METALLIC REINFORCEMENT TYPES: - A\ - EXP(OSED ) WALL BENCH STATIONING LOCATIONS
1. ROWS NO. 1-6: HILFIKER TYPE 12x24 W7 x W3.5 HDG " < OO OGO -0 O OO0 00O -0 OO0 0-0-0-0-0-0-0: R15 (OO RoxgET>XVAY MSg_I\_/XALL MINIMUNI\I/ISSI;/IV\QII-II_WIDTH
2. ROWS NO. 7-12: HILFIKER TYPE 12X24 W4.5 X W3.5 HDG - N et o e e kel i, e e ek b i e B ek b R14 WALL HEIGHT Y BT
. — - - 8.5-FT (2.6-m)
3. ROWS NO. 13-14: HILFIKER TYPE 12X12 W4.5 X W3.5 HDG " \\ ATt -acararas e acec e e alatas e e el aca-aras e as e e e e R13 END 41+614.74 | 1+098.42
s s e amnE i N
1. PROPOSED CUT SLOPE FROM EXISTING SHORING TO PROPOSED ROADWAY FILL ELEVATION. CUT EXISTING / % BEGIN | 41+660.00 | 1+146.35
TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT LENGTH AS SHOWN. CUT INCLINATION N T e T e e o X L s e e (o o R10 END | 41+847.00 | 1+331.44 75FT (2.3-m)
SHALL BE FIELD FIT AND LESS THAN 45-DEG. SHORED CUT s Sy i e o oy i S Y s e o o o o i i o ey it s R BEGIN | 41+847.00 | 1+331.44
hicall Too1. 6.5-FT (2-m)
2. TOP OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN SHEET RG2779-I SLOPE \\\ R R T R R O R T R T O T TR TR ©  0.76-m (2.5-FT) END ] ATe802.00 | 138457
& e - Al e Tima ] e
3. TOP OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. NO STEP WILL BE Q EMBEDMENT
ALLOWED UNLESS AUTHORIZED BY THE FHWA CFLHD. N ososocosebebotodedororiroratotododososocososobotododozozise
< S050:0:0:0:0:0:050:0:0:0-0-0-0-0-00;0:00:0:0:0:0:0:0:0-0-
4. THE BENCH WIDTH IN FRONT OF THE MSE WALL SHALL BE MINIMUM 2-M (6.5-FT). OVERBURDEN /A\ ST AT NI A I G AT IA A I IA I LA IR 2695.10-m ELEV.
5. DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE. (FILL AND TALUS) 50° % 50:050505050505050:050505050505050-0:050505050505050:050-05 Ef(CAVATION LIMITS
N
6. G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) = 25-mm (1-IN) / N S R O e R e e R e R O O O OO IO TR Yol _ 2N
TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD M617-11 G4 W-BEAM G A e SN0 00k
GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH GUARDRAIL HEIGHT ABOVE GROUND LINE Y i 6.096-m (20-FT) e 2- -FT) MIN
= 737-mm (2.4-FT) + 25-mm (1-IN) ELEV. 2694.80-m m (6.5-FT) :
' - ' : : MSE METALLIC B REQUIRED BENCH WIDTH 2693.49-m ELEV.
TN ORCE AT NATS Yo o Cor FOn pOST EMBEDUENT WO o 12 i) DNETER " COLLEGTOR PIPE TYP. LENGTH INTO BACKFILL | “Bow.ELEV e
. - 4-mm . . . . S
MAT CUT ALLOWED FOR POST EMBEDMENT INSTALLATION. (SEE ASSEMBLY DETAILS ON SHEETS Q COLLECTOR PIPE TYP. (LENGTH INTO BACKFILL) 2695.10-m
15-17). 3 11.45-m OFFSET _ OVERBURDEN
CL OFFSET TO BOTTOM OF WALL FRONT

(FILL AND TALUS)

D-2

HILFIKER MSE RETAINING WALL - ROADWAY STA. 41+980

22

CROSS-SECTIONAL VIEW DETAIL

GRANITE
BEDROCK

T

MSE METALLIC REINFORCEMENT TYPES:

7.15-m OFFSET

((—

CL OFFSET TO TOP OF WALL FRONT

G4 W-BEAM GUARDRAIL
W/ STEEL POSTS

1. ROWS NO. 1-4: HILFIKER TYPE 12X24 W4.5 X W3.5 HDG
2. ROWS NO. 5-6: HILFIKER TYPE 12X12 W4.5 X W3.5 HDG

—

NOTES:

1.  PROPOSED CUT SLOPE FROM EXISTING SHORING TO PROPOSED ROADWAY FILL ELEVATION. CUT
TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT LENGTH AS SHOWN. CUT INCLINATION
SHALL BE FIELD FIT AND LESS THAN 45-DEG.

2. TOP

(SHEET NO. H9).

3. TOP

ALLOWED UNLESS AUTHORIZED BY THE FHWA CFLHD.

4. FOR

SHALL BE LESS THAN A MINIMUM OF 8-FT EMBEDMENT.
5. DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE.

6. G4 W-BEAM GUARDRAIL EMBEDMENT BELOW GROUND LINE = 1063-mm (3.5-FT) + 25-mm (1-IN)
TOLERANCE. EMBEDMENT DEPTH BASED ON THE FHWA STANDARD M617-11 G4 W-BEAM
GUARDRAIL STEEL POST LENGTH OF 1.8-m (5.9-FT) WITH GUARDRAIL HEIGHT ABOVE GROUND LINE
= 737-mm (2.4-FT) + 25-mm (1-IN).

7. GUARDRAIL EMBEDMENT
REINFORCEMENT MATS TO BE CUT FOR POST EMBEDMENT. MAXIMUM 6-IN (152.4-mm) DIAMETER

MAT

15-17).

OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN SHEET RG2779-I

OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. NO STEP WILL BE

SHORTER WALL HEIGHT SECTIONS LESS THAN 10-FT (3-m), NO METALLIC REINFORCEMENT

INTO THE MSE WALL BACKFILL REQUIRES THE METALLIC

CUT ALLOWED FOR POST EMBEDMENT INSTALLATION. (SEE ASSEMBLY DETAILS ON SHEETS

GUARDRAIL
hS EMBEDMENT

OVERBURDEN /
(FILL AND TALUS) 45° <

ELEV. 2706.96-m
PERFORATED DRAINAGE

DEFINITIONS:
| 1.25-m (4.1-FT) O.C. GUARDRAIL 1. T.0.W.=TOP OF WALL
SPACING FROM FRONT WALL FACE 2. B.O.W.=BOTTOM OF WALL
3. H.D.G.=HEAVY DUTY GALVANIZED
T.O.W. ELEV. 1.7-m (5-FT) 4. C.L.= ROADWAY CENTER LINE
2708.78-m TOTAL 5. S.T.A. =STATIONING
. WALL HEIGHT 6. T.Y.P.=TYPICAL
- g A\4VTAEL'R; 0.76-m (2.5-FT) I 7. FT=FEET (US CUSTOMARY UNIT)
" "MIN. WALL 8. m=METER (METRIC UNIT)
3H | EMBEDMENT

!

2707.25-m ELEV.
72, EXCAVATION LIMITS
y i

2705.38-m ELEV.

COLLECTOR PIPE TYP. B.O.W. ELEV. < EASEMENT (RH)
2.43-m (8-FT) MIN. 2707.25-m 100007777 TYP.
MSE METALLIC - _ _ 2.3-m (7.5-FT) REQUIRED 7%
Q REINFORCEMENT ROWS ~ I ” BENCH WIDTH 0
(LENGTH INTO BACKFILL) OVERBURDEN /44?-///

7.24-m OFFSET

CL OFFSET TO BOTTOM OF WALL FRONT

FHWA PROJECT NO. WY TIG US212(9) (FILL AND TALUS)

GeoTech, Inc.

Geoengineering Consultants

Honolulu Office

Honolulu, HI 96814
(808) 468-9993

Los Angeles Office
Los Angeles, CA 90045
(323) 331-9222

Stockton, CA 95219
(209) 472-1822

Stockton Office
7400 Shoreline Dr., Suite 6 | 6080 Center Dr., Suite 600 | 1441 Kapiolani Blvd., Suite 1115

MSE WALL CROSS-SECTIONS: STA. 41+860 , STA. 41+980
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FREE-DRAINING “4
GRANULAR

300-
COLLECTOR DRAIN

. e

BACKFILL // ’

e
‘ (-
o L HEIGHT

ZR\ZN

300-mm (1-FT)MIN.
NON-WOVEN GEOTEXTILE =

SIS0

D O\ P

<

&
s

<~ GEOCOMPOSITE SHEET DRAIN
<ZATYP. MIN. HEIGHT = 2/3 OF THE SLOPE

LS

AL
YSOSOSOTSOTSUY
el ededads

= X X
L=, c%é‘%ﬁé@)@ q
\74 \74 \74 \74

6-IN (152.4-mm) @ PERFORATED

COLLECTOR DRAIN PIPE éOgg‘;OéQgC(
e el

2% MIN. SLOPE TO FLOW OUTLETS 7

V0-0-0-0. =1L Lo iCARIU Bl LIl
S ETEYE G o or o sl s er oINS BE TN

L NN N7 Nl N —
. T e ——

25205050,
%
0

300-mm (1-FT) MIN.
COLLECTOR DRAIN
DT

>

rlele0-0-0a1

a—) Lo a—Y Va—) 2l L]

P P —

mm (1-FT) MIN.

CATCHMENT HEIGHT

50-mm (2-IN) MIN
DRAIN ROCK
BASE BELOW

DRAIN PIPE

| ////// ;//45?////////’//;///// g ///j'///»///// Yz

.

7

2% MIN. SLOPE TO -~
- DRAINOUTLET "~~~

/"2 % MIN. SLOPE TO ol
A DRAIN OUTLET//////////////

7

IDENTIFICATION MARKER

MSE WALL - DRAIN PIPE

1. PERFORATED DRAINAGE COLLECTOR PIPE SHALL BE INSTALLED ABOVE THE
FOUNDATION SURFACE. PERFORATED PIPE, BACKFILL ROCK, NON-WOVEN
GEOTEXTILE, AND DIMENSIONS ARE SHOWN ON THE PLANS.

2. NON-PERFORATED OUTLET PIPE SHALL DRAIN TO THE "FILL" SIDE OF THE
ROADWAY AS SHOWN ON THE PLANS. NON-PERFORATED OUTLET PIPE SHALL
BE INCLINED AT A MINIMUM 2% SLOPE.

(SEE NOTES)

3. CONNECT COLLECTOR PIPS TO OUTLET PIPS USING A T-CONNECTOR AND
OUTLET AT LOW POINTS PF WALL. OUTLET PIPES SHALL BE SPACED AT A
MAXIMUM OF 16-M (53-FT).

4. ASSEMBLY FITTINGS FOR THE DRAINAGE SEE MATERIAL SPECIFICATIONS AND
FHWA FP-03 SECTION 706.08.

5. END OF OUTLET PIPES SHALL BE COVERED WITH A SCREEN IN ACCORDANCE
WITH FHWA FP-03 SECTION 605.03. SCREEN SHALL BE SECURELY HELD IN
PLACE WITH COUPLING BANDS OR FASTENERS.

6. OUTLET OF THE OUTLET DRAINAGE PIPE LOCATIONS SHALL BE MARKED AND
IDENTIFIED USING A 4-FT (1.5-M) POST OR STAKE. MARKER SHALL BE PLACED
WITHIN 300-MM (1-FT) OF THE END OF PIPE.

| DRAIN COLLECTOR INLET PIPE - PERFORATED

600-mm (2-FT) MIN.

6-IN (152.4-mm) @ NON- PERFORATED
OUTLET DRAIN PIPE
2% MIN. SLOPE TO FLOW OUTLET

@ MSE RETAINING WALL - RUNOFF DRAINAGE - WALL OUTLET SECTION
23

1 COLLECTOR DRAIN
CATCHMENT WIDTH

CROSS-SECTIONAL VIEW DETAIL

NON- PERFORATED OUTLET DRAIN PIPE
SCREEN COVER (SEE NOTES)

/ 1. THE PERFORATED DRAIN COLLECTOR PIPE SHALL BE USED AS SHOWN ON THE
‘ PLANS. THE PERFORATED DRAIN COLLECTOR PIPE SHALL MEET THE
REQUIREMENTS OF THE FHWA FP-03 SECTION 706.08 AND THE SPECIAL
PROVISIONS.

2. THE PERFORATED DRAIN PIPE SHALL BE 6-IN (152.4-MM) DIAMETER.

3. FURNISH PERFORATED PLASTIC PIPE CONFORMING TO THE FOLLOWING FOR
TYPES:

3.1. POLYETHYLENE PERFORATED CONFORMING TO AASHTO M 252.

. /

300-mm (1-FT) MIN.

NON-WOVEN GEOTEXTILE ¥

TYPE |I-A EXTENSION

FREE-DRAINING ~
GRANULAR <

300-mm (1-FT) MIN.
COLLECTOR DRAIN

\ 7

BACKFILL

B B A B N BB BB R B AR BB B R A BB BT
> C?>CTY|:’. MIN. HEIGHT = 2/3 OF THE SLOPE %%% %%%%%%%
S HEIGHT i e B e S i B B i G B B B

\72

“COLLECTOR DRAIN PIPE
129 MIN, SLOPE TO FLOW OUTLETS 2 /20 1| |10t St St S e e e e )

(<>\

R N e

6-IN (152.4-mm) @ PERFORATED

§
.
.

POl

>~ 5/@9 s s s s = =

g
>

1

\%4 :. \%4 \"4
o0 0:0-0

=8

AN D
i
‘e
)
»

<

S

ekt
U

A A A A A A A A o X ¥y |

300-mm (1-FT) MIN. gg} < O

(
Mgé
ty
o
o
:
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Nty
o
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:
o
0
0

)

2e00050:0:000:0-0:-0-0-0-0-0- 01

COLLEGTOR DRAIN  Saaaedt ]

050,050505050-0-050-050-050-050,
B I U A U D D D M U M M

CATCHMENT TOP WIDTH. %%

O S O S eSS O O S eSO e

R O O e O s s s o 8

3.2. PERFORATED POLYVINYL CHLORIDE PIPE WITH SMOOTH INTERIOR,
SMOOTH OR RIBBED EXTERIOR CONFORMING TO AASHTO M 278, ASTM F
758, OR ASTM F 949.

4. FOR WATERTIGHT JOINTS, CONFORM TO ASTM D 3212. FOR PIPE CULVERT,
FURNISH PIPE CONFORMING TO TYPES (A), (B), OR (C) FOR THE SIZE SPECIFIED.

5. ESTIMATED OVERALL PIPE LENGTH BETWEEN BEGIN AND ENDING WALL
STATIONING: 500-m (1,640-FT.)

DRAIN OUTLET PIPE - NON-PERFORATED
1.  THE NON-PERFORATED DRAIN OUTLET PIPE SHALL BE USED AS SHOWN ON THE

PLANS. THE NON-PERFORATED DRAIN PIPE SHALL MEET THE REQUIREMENTS
OF THE FHWA FP-03 SECTION 706.08 AND THE SPECIAL PROVISIONS.

2. THE NON-PERFORATED DRAIN PIPE SHALL BE 6-IN (152.4-MM) DIAMETER.

3. FURNISH NON-PERFORATED PIPE CONFORMING TO THE FOLLOWING FOR

X & X Y X X Ky R X ¥ ¥

CATCHMENT HEIGHT

50-mm (2-IN) MIN.

15050,9;0505050505050-0-0-0-0-6

: Bz ./ N - / . // ‘
2% MIN. SLOPE TODRAIN * " © 7~

7-7//— 5 9 MiN. SLOPE TO DRAIN s
. ///Z/é/////;///;////

FOUNDATION COURSE -

TYPES:
3.1. NON-PERFORATED CORRUGATED PLASTIC PIPE CONFORMING TO AASHTO
M 252.
3.2. NON-PERFORATED POLYVINYL CHLORIDE PIPE WITH SMOOTH INTERIOR,

SMOOTH OR RIBBED EXTERIOR CONFORMING TO AASHTO M 278, ASTM F
758, OR ASTM F 949.

- 600-mm (2-FT) MIN. //// //////

—~ COLLECTOR DRAIN AT FRONT OF WALL

CATCHMENT WIDTH

FOR WATERTIGHT JOINTS, CONFORM TO ASTM D 3212. FOR PIPE CULVERT,
FURNISH PIPE CONFORMING TO TYPES (A), (B), OR (C) FOR THE SIZE SPECIFIED.

%4_

DRAIN ROCK D-2\ MSE RETAINING WALL - RUNOFF DRAINAGE - STANDARD WALL SECTION > PIPESEOTON =8 TIMATED LENG T
BASE BELOW B 5.1. 30-FT (9-m) MAXIMUM, 20-FT (6-m) MINIMUM
DRAIN PIPE 23 CROSS_S ECT|ONA|_ V| EW D ETA| |_ 52. NUMBER OF PIPE SECTIONS SHOWN ON SHEETS 2-12 AND LISTED IN SHEET
26 TABLES.
P / v J
’ 6-IN (152.4-mm) @ COLLECTOR » § 5 6-IN (152.4-mm) @ COLLECTOR :
A DRAIN PIPE 90-DEG ELBOWS << <] | DRAIN PIPE 90-DEG ELBOWS %
FEEEEEEE LR EEELL > > > L
L LLL L L AL L 6-IN (152.4-mm) @ COLLECTOR 6-IN (152.4-mm) @ COLLECTOR - LLL L LL YL LI LY
2 % MIN. SLOPE FOR DRAIN PIPE T- CONNECTOR -1 6-IN (152.4-mm) @ COLLECTOR 6-IN (152.4-mm) @ COLLECTORH DRAIN PIPE T- CONNECTOR —~—— 2 % MIN. SLOPE FOR
COLLECTOR PIPE TO | =td TO OUTLET PIPE =+ DRAIN PIPE 90-DEG ELBOWS DRAIN PIPE 90-DEG ELBOWS TO OUTLET PIPE COLLECTOR PIPE TO
DRAIN OUTLET : FEHEFEHEEEEELELH HHEEFEEEFEHEEH % DRAIN OUTLET
L7777 777,777 002077070 00 )02 )02 7 ) 7 = 6-IN (152.4-mm) @ COLLECTOR 6-IN (152.4-mm) @ COLLECTOR = | TS TSIl S Sl S
DRAIN PIPE T- CONNECTOR DRAIN PIPE T- CONNECTOR A
- TO OUTLET PIPE TO OUTLET PIPE
6-IN (152.4-mm) @ NON- PERFORATED . > , 6-IN (152.4-mm) @ NON- PERFORATED
OUTLET DRAIN PIPE 6-IN (152.4-mm) @ PERFORATED T )L, 7, 777 0 /2020 0072 2 L0 2Ly 7 L7 6-IN (152.4-mm) @ PERFORATED OUTLET DRAIN PIPE
2% MIN. SLOPE TO FLOW OUTLET COLLECTOR DRAIN PIPE 2 % MIN. SLOPE FOR —— = SN (153 4 mm @ COITECTOR 6N (152 4mm @ COLLECTOR ] ——— 5% MIN. SLOPE FOR COLLECTOR DRAIN PIPE 2% MIN. SLOPE TO FLOW OUTLET
2% MIN. SLOPE TO FLOW OUTLETS COLLECTOR PIPE TO “DR AI(N IPE QO?DEG ELBOW. DR(AIN-PIPE S))O-DEG ELBOWS COLLECTOR PIPE TO 2% MIN. SLOPE TO FLOW OUTLETS

DRAIN OUTLET

S
FHELEHELEEEEELELL L

. I = 4
\/
/ 7,7 7 . /7 777, /)7

6-IN (152.4-mm) @ COLLECTOR
DRAIN PIPE T- CONNECTOR

6-IN (152.4-mm) @ COLLECTOR
DRAIN PIPE T- CONNECTOR
TO OUTLET PIP

TO OUTLET PIP

6-IN (152.4-mm) @ NON- PERFORATED /
OUTLET DRAIN PIPE

/.,

77 7 Vs // VN ‘/,' y //

%N /7, DA 77

o

s

4 DRAIN OUTLET

=
HE

2% MIN. SLOPE TO FLOW OUTLET A
% 2 % MIN. SLOPE FOR —— =

COLLECTOR PIPE TO
DRAIN OUTLET

—=— 2 % MIN. SLOPE FOR
COLLECTOR PIPE TO

6-IN (152.4-mm) @ PERFORATED DRAIN OUTLET

COLLECTOR DRAIN PIPE
2% MIN. SLOPE TO FLOW OUTLETS

MSE RETAINING WALL - RUNOFF DRAINAGE - SPACING AND LOCATIONS

D-3
23

ELEVATION VIEW DETAIL

6-IN (152.4-mm) @ PERFORATED
COLLECTOR DRAIN PIPE
2% MIN. SLOPE TO FLOW OUTLETS

\— 6-IN (152.4-mm) @ NON- PERFORATED
OUTLET DRAIN PIPE
2% MIN. SLOPE TO FLOW OUTLET

FHWA PROJECT NO. WY TIG US212(9)

MSE WALL DRAINAGE DETAILS

2021 03-25: Revised Sheet Numbering.

REVISIONS

Hilfiker MSE Retaining Wall

Beartooth Highway WY TIG US212(9)
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF

Missouri River Contractors

3384 US-12
Helena, Montana 59601
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A 4
STEEL RAILING PER FHWA STEEL RAILING PER FHWA
WY TIG US212(9) SHEET H17 WY TIG US212(9) SHEET H17 STEEL RAILING PER FHWA WY
WIDTH = 500-mm ( 1.6-FT) WIDTH = 500-mm ( 1.6-FT) TIG US212(9) SHEET H17 _
(@)]
5.5-m (18-FT) OFFSET TO 0.45-m (1.5-FT) OFFSET 5.5-m (18-FT) OFFSET TO 0.45-m (1.5-FT) OFFSET 5-5-m (18°FT) OFFSET TO 1.65-m (5.5-FT) OFFSET £
. CENTERLINE OF ROADWAY PER FHWA WY TIG | F?EESTFis\'/‘/'\NVESZ E%Asg\f%{) | PER FHWA WY TIG | F?IEESTFi's\'/‘/LNVESZ 2%@%’?5 - - PERFHWA WY TIG 3
PER FHWA WY TIG US212(9 €
AR (9) US212(9) SHEET H17 SHEET H17 US212(9) SHEET H17 SHEET H17 1 US212(9) SHEET H17 E
‘ T.O.W. ELEV. 2695.25-m , T.O.W. ELEV. 2695.25-m ‘ T.O.W. ELEV. 2695.25-m §
< ) : ) : ) »
©
- 3° WALL //// \ S S S S WS S AN WS Sa S A SN - 3° WALL //// \ S W e AN WA S SO WS S S W SN - 3° WALL q;)
exsne— CEEEE R cxstve— GEEEEEmn .
WIDTH: 1.52-m (5-FT) WALL HEIGHT 6.9-m (22.5-FT) _ =7 % B i e et R e o S i WALL HEIGHT 6.9-m (22.5-FT) 777 B e R I o B RO I WALL HEIGHT TOTAL
e D oo o s B . . X _ 3 o & _=_ ] e d o s X N i & _F_ ) _ L _=_ ) b — l—
N = o
~0.76-m (2.5-FT) MIN. EXISTING SHORING /\ T S s e ~0.76-m (2.5-FT) MIN. EXISTING SHORING /\ rO=0-0°9-070-0"0-0-0,0-9-0:0-0,0-0-0:0"0 ~0.76-m (2.5-FT) MIN. %) g > ﬂ % S
WALL EMBEDMENT GROUND ANCHOR 75° i i i A s R s s A i WALL EMBEDMENT GROUND ANCHOR 75° R R R o s R A o R i WALL EMBEDMENT = |5 3 ©
O 9 - ©
| § \ P EQ | §%
\ v« 3 __C__<__3 _.__ ¥ __ _)  _f__2 \ v« 3 __C___ 3 _ = X _> _)  _§f_ _2 >_ (U O O FI C
L & = ¥ i = ¥ A N B n N __ | D G G D D A D G e -G e O
L ‘ - | 3H | -3 | 3H R
,— 2688.35-m ELEV. - ALY L T T K Lo el Yo et — 2688.35-m ELEV. - R s ,— 2688.35-m ELEV. = S |- 2506
W7 e i q i e T5<|(D 3 &
B.O.W. ELEV 2-m MIN. ELEV. 2688.05-m o 4.876-m (16-FT) 2-m MIN. ELEV. 2688.05-m o 4.876-m (16-FT) 2-m MIN. £ 5| 8 O
688 35.m T REQUIRED BENCH WIDTH PERFORATED DRAINAGE . RElN';"gEC'VI'E'T—\ATEAI\%'gOWS o T REQUIRED BENCH WIDTH PERFORATED DRAINAGE . RElN';"gEC'VI'E'T—\ATEAI\%'gOWS o T REQUIRED BENCH WIDTH § TS |o =
COLLECTOR PIPE TYP COLLECTOR PIPE TYP © O |
' (LENGTH INTO BACKFILL) B.O.W. ELEV. ' (LENGTH INTO BACKFILL) B.O.W. ELEV. qu f) o
2688.35-m 2688.35-m
D-1\ HILFIKER MSE RETAINING WALL - MSE WALL RETURN D-2\ HILFIKER MSE RETAINING WALL - MSE WALL RETURN D-3\ HILFIKER MSE RETAINING WALL - MSE WALL RETURN
24 / CROSS-SECTIONAL VIEW A-A'DETAIL 24 / CROSS-SECTIONAL VIEW B-B' DETAIL 24 / CROSS-SECTIONAL VIEW C-C' DETAIL

Honolulu Office

APPROACH SLAB

APPROACH SLAB PER FHWA WY TIG US212(9)
PER FHWA WY TIG US212(9) PLANS SHEET H17

Honolulu, HI 96814
(808) 468-9993

:%
PLANS SHEET H17 A ——-— 4.876-m (16-FT) - % §;5)§§
MSE METALLIC B 218 |3545
REINFORCEMENT ROWS - “ 8|5 | $583
(LENGTH INTO BACKFILL) s | &gy
0 8~
-1 F——F—F———F——=T= ———F T A ———F A ————F———1 ©
MSE WALL ! ::::t:::i::::t:::i::::l::::i::::l::::t:::j::::t:::j::::It:::: J2o
TRANSITION RETURN |::::It:::jI::::It:::1::::i::::$::::i:::::f:::f::::::f:::f:::::;:::: MSE WALL 4.876-m (16-FT) 284
WIDTH: 1.52-m (5-FT) e TRANSITION RETURN MSE METALLIC ° 23
(VERTICAL WALL FACING) ':::E:::}::::E:::}::::iz:::;::::i::::;:::jlzz::It:::_:::::;:::: < o\ WIDTH: 1.52-m (5-FT) REINFORCEMENT ROWS £e é%
! i\ e e e e s (S W (VERTICALWALLFACING) B i b (LENGTH INTO BACKFILL) 4
k BRIDGE PER FHWA ;:zzzlt:::jlzzzzlt:::ilz:::i::::i;:::i::::li:::f::::::f:::f::::::ﬁ:::: \ T Ni
o e BRIDGE PER FHWA
WY TIG U8212(9) Y r T = -+ | T | T — T = t
PLANS SHEET H17 WY TIG US212(9)
Al PLANS SHEET H17
1.52-m (5-FT) B ' i
WIDTH WALL RETURN BEGIN WALL RETURN BEGIN MSE WALL TRANSITION
ROADWAY STA. 41+526.28 30° WALL FACE ROADWAY STA. 41+526.28 END MSE WALL TRANSITION
WALL STA. 1+006.48 INCLINATION PER FHWA WALL STA. 1+006.48 30° WALL FACE INCLINATION ROADWAY STA. 41+531.570
B.O.W. ELEV. 2688.35 WY TIG US212(9) B.O.W. ELEV. 2688.35 PER FHWA WY TIG US212(9) WALL STA. 1+011.77 - ©
PLAN SHEET H17 PLAN SHEET H17 BOW. ELEV. 2688 35 L
D-4\ HILFIKER MSE RETAINING WALL - MSE WALL RETURN SO-DEG WALL 5 N6
- ROADWAY STA. 41+530.070
24 / PLAN VIEW DETAIL WALL STA. 1+010.27 5 5
B.O.W. ELEV. 2688.35 5 2 @
NOTES: = 0 a
1. BEGIN OF MSE WALL AND TRANSITION DETAILS LIMITED BASED ON THE PROVIDED CROSS-SECTIONS AND DETAILS FROM _ z z v
DEFINITIONS: THE FHWA BID PLANS WY TIG US212(9). DIMENSIONS AND LIMITS SHOWN ARE APPROXIMATE. D-5)\ HILFIKER MSE RETAINING WALL - MSE WALL TRANSITION =. | ax| B«
1. T.O.W.=TOP OF WALL 24 / PLAN VIEW DETAIL rx | 4| 5%
g- El-g-\éV- =I-BI|(E);\I\(()I\I4U%I;VC\§:\ILI\_/ANIZED 2. CUT TO ALLOW FULL MSE METALLIC BACKFILL REINFORCEMENT LENGTH AS SHOWN. K
g. g#: R%Ari\ﬁgpliléNTER LINE 3. TOP OF WALL (TOW) ELEVATIONS ARE PER THE FHWA WY TIG US212(9) BID PLAN SHEET RG2779-1 (SHEET NO. H9). FHWA PROJECT NO. WY TIG US212(9) > Z
6. T.Y.P.=TYPICAL 4. TOP OF WALL (TOW) SHALL BE AS SHOWN ON THE WALL LAYOUT BID PLANS. NO STEP WILL BE ALLOWED UNLESS & © UBJ
7. FT =FEET (US CUSTOMARY UNIT AUTHORIZED BY THE FHWA CFLHD. = N o
7. FT=FEET (US CUSTOMARY UNIT MSE WALL RETURN AND WINGWALL TRANSITION DETAILS =18 g3
5. DIMENSIONS, LENGTHS, AND ELEVATIONS SHOWN ARE APPROXIMATE. z Ll W N
O < § O
[ y )] ()] A\

© 2021 KANE GeoTech, Inc.



A 4
Q_ 7.15-m OFFSET _ Q
CL OFFSET TO TOP OF WALL FRONT
| 1.25-m (4.1-FT) O.C. GUARDRAIL
G4 W-BEAM GUARDRAIL - SPACING FROM FRONT WALL FACE G4 W-BEAM GUARDRAIL
W/ STEEL POSTS W/ STEEL POSTS .
T.O.W. ELEV. 1.43-m (4.7-FT) 4
2709.30-m END OF MSE
WALL HEIGHT COMPACTED
= T~ 3° I FILL TO
OVERBURDEN | - MSE WALL 1aH. — ORIGINAL OVERBURDEN OVERBURDEN “5¢.  GRADETYP
(FILL AND TALUS) BACKFILL | GRADE TYP. (FILL AND TALUS) (FILL AND TALUS) |
R LS o e i v BACKFILL
CUT SLOPE @ 45° e N CUT SLOPE @ 45 ORIGINAL |
sl 7100000000070007 ’ e %, REVISIONS
INCLINATION //////5// 7000000007000 INCLINATION A /{/%////f?////f//f////f{////////f////f//f//////f/f////f%; GRADE TYP. = ol
(EXTENDED BEYOND %7 S_E|Q
METALLIC STEEL END STA. OF MSE WALL) & 2228 8 5
REINFORCEMENT B.O.W. ELEV. & EST. BOTTOM CUT //f?z?ffz%%%/@//////// S8 |8 £o8
2.43-m (8-FT) MIN. 2707.87-M [ 5VERBURDEN ELEV.2707.72-m e B TR
< S|k 239
o OFRSET (FILL AND TALUS) Q OVERBURDEN iy sz e3s
CL OFFSET TO BOTTOM OF WALL FRONT (FILL AND TALUS) 2|8 § 8
) + 8 T @ o =
D-1\ END OF MSE RETAINING WALL - ROADWAY STA. 41+985.000 252 ggﬁg\I/EVPA'IYUi-II-_ACIiz)SQSS?S:EO(?TIONAL VIEW DETAIL § g= %
25 / CROSS-SECTIONAL VIEW DETAIL
END MSE WALL ;gg
END MSE WALL ROADWAY STA. 41+985.000 5588
ROADWAY STA. 41+985.000 WALL STA. 1+466.619 2513
WALL STA. 1+466.619 T.O.W. ELEV. 2709.30 \ 2258
T.O.W. ELEV. 2709.30 gz
RERNRURERR BREAK LINE R
BREAK LINE 12X12 TYP. \ 5|3 | .82
TYP. \ (2) W4.5 X W3.5 HDG |8 |££8y
T T HILFIKER MSE EIE 155
OVERBURDEN |3 | 8588
12X24 - 3| | Baso
< RETAINING WALL (FILL AND TALUS) °le | 3858
<> O EFTLENGTH M SYSTEM BACKFILL g § "8
’ 8 D T =
12X24 '\ g,
2) ngﬁ f_(EV,\\/l?éi:DG END MSE WALL — COMPACTED FILL %’5%%
LR ROADWAY STA. 41+985.000 TO ORIGINAL §20%
———————————— WALL STA. 1+466.619 . (10 : 1 : . : : : GRADE TYP. 8§%8
| ) , _ I , S S SN S S AL 528"
| 7 s | 5 g B.O.W. ELEV. 2707.87 | LS 7 Y 7 xS 7 S
K?//Xf{/{??/z??/{?/z??/ S S S S SN SN S S S 8
0.15-m (6-IN) LEVEL COURSE
0.15-m (6-IN) LEVEL COURSE AT FRONT FACE OF WALL
AT FRONT FACE OF WALL
ORIGINAL GRADE TYP. ORIGINAL GRADE TYP.
ORIGINAL GRADE TYP. END MSE WALL |
ROADWAY STA. 41+985.000 EST. BOTTOM CUT
D-3\ END OF MSE RETAINING WALL - ROADWAY STA. 41+985.000 AL STA, 1F300.619 ELEV. 2707 r2-m
25 / ELEVATION VIEW DETAIL — ©
D-4\ END OF MSE RETAINING WALL - ROADWAY STA. 41+985.000 w L0
DEFINITIONS: 25 / ELEVATION VIEW DETAIL 5 NS
1.  T.O.W.=TOP OF WALL 5 .
2. B.O.W.=BOTTOM OF WALL NOTES: g @ %
3. H.D.G. = HEAVY DUTY GALVANIZED 1. CUT SLOPE LENGTH AND INCLINATION BEYOND THE END OF MSE RETAINING WALL LIMITS OF ROADWAY STA. 41+985.000 ARE NOT PART OF THIS MSE a1)] T a
4. C.L.= ROADWAY CENTER LINE WAL DESIGN SCOPE OF WORK S |5 |5
5. S.T.A. = STATIONING 2. CUT SLOPE BEYOND THE END OF THE MSE RETAINING WALL LIMITS SHALL BE BACKFILLED AND COMPACTED TO THE ORIGINAL GRADE OF THE SLOPE é <§E ﬂ E IjI:J E
6. T.YP.=TYPICAL PRIOR TO EXCAVATION. oS | o | 0=
7. FT=FEET (US CUSTOMARY UNIT) 3. COMPACTION INFORMATION IS PROVIDED ON SHEET 15 CONSTRUCTION SPECIFICATIONS AND IN THE FHWA FP-03 AND FHWA WY TIG US212(9) SPECIAL o)
8. m=METER (METRIC UNIT) PROVISIONS. < E
FHWA PROJECT NO. WY TIG US212(9) || END OF MSE RETAINING WALL TRANSITION DETAILS Sl 8§32
< E | ZE
A 3 5 | €€
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WY TIG US212(9)
SCHEDULE 1 - MSE WALL DIMENSIONS

stationing | stationne | " plevation | (Bow) Erevation | Wall Height (H)
(m) (m) (m) (m) (m)
1+006.482 41+526.281 2695.25 2688.35 6.90
1+012.244 41+530 2695.25 2688.35 6.90
1+021.165 41+540 2694.82 2690.18 4.64
1+031.748 41+550 2694.57 2690.18 4.39
1+042.330 41+560 2694.38 2690.18 4.20
1+052.913 41+570 2694.24 2690.18 4.06
1+063.496 41+580 2694.17 2689.57 4.60
1+074.078 41+590 2694.15 2688.35 5.80
1+083.603 41+599 2694.19 2687.13 7.06
1+085.719 41+601 2694.20 2687.13 7.07
1+095.243 41+610 2694.30 2685.91 8.39
1+105.826 41+620 2694.43 2685.30 9.13
1+116.355 41+630 2694.53 2685.91 8.62
1+126.355 41+640 2694.68 2685.91 8.77
1+136.355 41+650 2694.90 2686.52 8.38
1+146.355 41+660 2695.17 2687.74 7.43
1+156.355 41+670 2695.59 2688.35 7.24
1+166.355 41+680 2695.04 2688.96 6.08
1+176.355 41+690 2696.49 2688.96 7.53
1+186.355 41+700 2696.94 2690.18 6.76
1+196.355 41+710 2697.40 2690.79 6.61
1+206.355 41+720 2697.85 2691.40 6.45
1+216.355 41+730 2698.30 2691.40 6.90
1+226.353 41+740 2698.75 2691.40 7.35
1+236.536 41+750 2699.17 2691.40 7.77
1+246.713 41+760 2699.58 2690.79 8.79
1+256.713 41+770 2700.03 2692.01 8.02
1+266.713 41+780 2700.49 2693.84 6.64
1+277.365 41+790.652 2700.91 2694.45 6.46
1+286.286 41+800 2701.26 2695.06 6.20
1+295.830 41+810 2701.71 2695.06 6.65
1+305.373 41+820 2702.16 2695.06 7.10
1+314.917 41+830 2702.61 2694.45 8.16
1+324.460 41+840 2703.06 2694.45 8.61
1+334.004 41+850 2703.52 2695.06 8.45
1+343.547 41+860 2703.97 2695.06 8.91
1+353.268 41+870 2704.45 2696.89 7.56
1+363.165 41+880 2704.87 2698.72 6.15
1+372.870 41+890 2705.29 2699.94 5.35
1+382.579 41+900 2705.70 2700.55 5.15
1+392.287 41+910 2706.10 2701.16 4.94
1+401.996 41+920 2706.49 2701.77 4.72
1+411.705 414930 2706.93 2702.38 4.55
1+414.570 41+932.951 2707.07 2702.38 4.69
1+421.619 41+940 2707.41 2702.99 4.42
1+431.619 41+950 2707.76 2702.99 4.77
1+441.619 41+960 2708.10 2702.99 5.11
1+450.619 41+969 2708.39 2705.43 2.96
1+452.619 41+971 2708.45 2706.04 2.41
1+461.619 41+980 2708.79 2707.26 1.53
1+466.619 41+985 2709.30 2707.87 1.43

WY TIG US212(9)

SCHEDULE 2 - MSE WALL OFFSET

SCHEDULE 4 - 12X24 W7 X W 3.5 SCHEDULE 5- 12X24 W 4.5 X W 3.5 SCHEDULE 6 - 12X12W 4.5 X W 3.5
ESTIMATED STEEL REINFORCEMENT ESTIMATED STEEL REINFORCEMENT ESTIMATED STEEL REINFORCEMENT
QUANTITIES QUANTITIES QUANTITIES
METALLIC METALLIC METALLIC
REINFORCEMENT 8-FT WIDE STEEL REINFORCEMENT 8-FT WIDE STEEL REINFORCEMENT 8-FT WIDE STEEL
DEPTH INTO MAT TYPE REINFORCEMENT DEPTH INTO MAT TYPE REINFORCEMENT DEPTH INTO MAT TYPE REINFORCEMENT
STRUCTURAL SECTIONS STRUCTURAL SECTIONS STRUCTURAL SECTIONS
BACKFILL BACKFILL BACKFILL

STANDARD 416 STANDARD 205 PRONGLESS 20

20-FT INTERMEDIATE 416 20-FT INTERMEDIATE 205 20-FT TOP CAP 43

STANDARD 347 STANDARD 210 PRONGLESS 19

18-FT INTERMEDIATE 347 18-FT INTERMEDIATE 210 18-FT TOP CAP 45

STANDARD 184 STANDARD 125 PRONGLESS 13

16-FT INTERMEDIATE 184 16-FT INTERMEDIATE 125 16-FT TOP CAP 28

STANDARD 112 STANDARD 95 PRONGLESS 11

14-FT INTERMEDIATE 112 14-FT INTERMEDIATE 95 14-FT TOP CAP 22

STANDARD 104 STANDARD 134 PRONGLESS 31

12-FT INTERMEDIATE 104 12-FT INTERMEDIATE 134 12-F1 TOP CAP 44

STANDARD 60 STANDARD 39 PRONGLESS 0

10-FT INTERMEDIATE 60 10-FT INTERMEDIATE 39 10-FT TOP CAP 2

SCHEDULE 4 NOTES:
1. STANDARD 8-FT WIDE MAT 8.FT STANDARD 15 8-FT PRONGLESS 4
2. INTERMEDIATE 8-FT WIDE MAT NTERMEDIATE 1 TOP CAP 2
SCHEDULE 5 NOTES: SCHEDULE 6 NOTES:
1. STANDARD 8-FT WIDE MAT 1. PRONGLESS 8-FT WIDE MAT
2. INTERMEDIATE 8-FT WIDE MAT 2. TOP CAP 8-FT WIDE MAT

SCHEDULE 8 - ESTIMATED WALL AREAS

HILFIKER RETAINING WALL
STEEL WIRE MAT 12X24
WITH 12X12 CAP

MSE WALL FACING AREA

MSE WALL RETURN AREA
(AT ROADWAY STA. 41+526.28)

11-SQ.M (118-S.F.)

MSE WALL FACING AREA
(BEGIN ROADWAY STA. 41+526.28
END ROADWAY STA. 41+985.00)

3,114-SQ.M (33,519-S.F.)

EST. TOTAL MSE WALL AREA:

3,125-SQ.M (33,637-S.F.)

ESTIMATED SUPPLIER QUANTITY

34,480-S.F.

SCHEDULE 7 - MSE WALL RETURN
ESTIMATED STEEL REINFORCEMENT QUANTITIES
8-FT WIDE STEEL
METALLIC REINFORCEMENT MAT | METALLIC REINFORCEMENT REINFORCEMENT
DEPTH INTO STRUCTURAL MAT TYPE SECTIONS (FIELD
SIZE TYPE BACKFILL TRIM IF REQUIRED)
STANDARD 5
12X24 W 7 X W 3.5 HDG 16-FT NTERMEDIATE =
STANDARD 6
12X24 W 4.5 X W 3.5 HDG 16-FT NTERMEDIATE 5
PRONGLESS
12X12 W 4.5 X W 3.5 HDG 16-FT TOP AP

SCHEDULE 7 NOTES:
1. MSE WALL TRANSITION RETURN AT BEGINNING OF MSE WALL STA. 1+006.48

SCHEDULE 9 - ESTIMATED BACKING MAT / HARDWARE

CLOTH AREA

(ROADWAY STA. 41+526.28) LENGTH OF 1.52-m (5-FT) NEAR THE FHWA WY TIG
US212(9) PLAN SHEET H17 BRIDGE APPROACH ABUTMENT.

HILFIKER RETAINING WALL
(STEEL WIRE BACKING MAT
4X3 W 5.0 XW 2.5)
(1/2X1/2 HARDWARE CLOTH)

MSE WALL BACKING MAT
/ HARDWARE CLOTH

AREA

RETURN AREA
(AT ROADWAY STA. 41+526.28)

11-SQ.M (118-S.F.)

MSE WALL FACING AREA
(BEGIN ROADWAY STA. 41+526.28
END ROADWAY STA. 41+985.00)

3,114-SQ.M (33,519-S.F.)

2. MSE WALL TRANSITION RETURN INCLINATION VERTICAL FACING.

3. STANDARD 5-FT WIDE MAT (MODIFIED WIDTH FOR REQUIRED RETURN WIDTH)

3. INTERMEDIATE 5-FT WIDE MAT (MODIFIED WIDTH FOR REQUIRED RETURN WIDTH)
4. PRONGLESS 5-FT WIDE MAT (MODIFIED WIDTH FOR REQUIRED RETURN WIDTH)

5. TOP CAP 5-FT WIDE MAT (MODIFIED WIDTH FOR REQUIRED RETURN WIDTH)

EST. BACKING MAT AREA:

3,125-SQ.M (33,637-S.F.)

EST. HARDWARE CLOTH AREA:

3,125-SQ.M (33,637-S.F.)

2021 03-25: Revised Sheet Numbering.

2021 05-07: Revised Schedules for updated material estimates.
2021 05-21: Revised Schedule 9 to include Hardware Cloth.

REVISIONS

Beartooth Highway WY TIG US212(9)

Hilfiker MSE Retaining Wall
Shoshone National Forest, Wyoming

PREPARED AT THE REQUEST OF
Missouri River Contractors

3384 US-12
Helena, Montana 59601

GeoTech, Inc.

Geoengineering Consultants

Honolulu Office

Los Angeles Office

Stockton Office
7400 Shoreline Dr., Suite 6 | 6080 Center Dr., Suite 600 | 1441 Kapiolani Blvd., Suite 1115

Honolulu, HI 96814
(808) 468-9993

Los Angeles, CA 90045
(323) 331-9222

Stockton, CA 95219
(209) 472-1822

SCHEDULE 3 - REQUIRED MINIMUM METALLIC REINFORCEMENT STRENGTH
EST. BACKING MAT 34.430.S.F
LONG TERM DESIGN STRENGTH (LTDS) SUPPLIER QUANTITY ’ i
EST. HARDWARE CLOTH
METALLIC REINFORCEMENT MAT TYPE REINI\;'?\.IE{(S:IEZI\QENT STATIC CONDITION SEISMIC CONDITION SUPPLIER QUANTITY 34,480-S.F.
LB/FT kN/m LB/FT kKN/m SCHEDULE 11 - EST. DRAIN PIPE / SHEET DRAIN QUANTITIES
HILFIKER STANDARD / INTERMEDIATE | /- /11 o oo s e o0 i DRAIN PIPE TYPE PIPE LOCATION EST. QUANTITY
STEEL WIRE MAT 12X24 . ’ ’ . 6-IN (152.3-mm) & UNDERNEATH BOTTOM OF WALL 450-m (1,476-L.F )
NON-PERFORATED | (BOW) ELEVATION TO FLOW OUTLET A40-LF.
R A T ey D15 |Wa5XW35HDG| 971 14.2 1,270 18.5 6N (152.3-mm) @ | _BACKEND OF CUT SLOPENEAR [ o0 /o o
PERFORATED | BOTTOM OF WALL (BOW) ELEVATION ,040-L.F.
HILFIKER PRONGLESS / CAP
STEEL WIRE MAT 12X12 W4.5XW3.5HDG 833 121 1,089 15.9 GEOCOMPOSITE |PLACED ON THE CUT SLOPE SURFACE|  2,076-SQ.M
SHEET DRAIN (2/3 OF THE CUT SLOPE HEIGHT) (22,346-S.F.)

Sta":\i,:rlmling Slic::iivr;’;yg MR Qi
(m) (m) (m)
1+006.482 41+526.281 6.7
1+012.244 41+530 6.7
1+021.165 41+540 6.7
1+031.748 41+550 6.7
1+042.330 41+560 6.7
1+052.913 41+570 6.7
1+063.496 41+580 6.7
1+074.078 41+590 6.7
1+083.603 41+599 6.7
1+085.719 41+601 6.7
1+095.243 41+610 6.7
1+105.826 41+620 6.7
1+116.355 41+630 6.7
1+126.355 41+640 6.7
1+136.355 41+650 6.7
1+146.355 41+660 6.7
1+156.355 41+670 6.7
1+166.355 41+680 6.7
1+176.355 41+690 6.7
1+186.355 41+700 6.7
1+196.355 41+710 6.7
1+206.355 41+720 6.7
1+216.355 41+730 6.7
1+226.353 41+740 6.7
1+236.536 41+750 8.621
1+246.713 41+760 10.5
1+256.713 41+770 10.5
1+266.713 41+780 10.5
1+277.365 41+790.652 10.5
1+286.286 41+800 10.5
1+295.830 41+810 10.5
1+305.373 41+820 10.5
1+314.917 41+830 10.5
1+324.460 41+840 10.5
1+334.004 41+850 10.5
1+343.547 41+860 10.5
1+353.268 41+870 8.849
1+363.165 41+880 6.7
1+372.870 41+890 6.7
1+382.579 41+900 6.7
1+392.287 41+910 6.7
1+401.996 41+920 6.7
1+411.705 41+930 6.7
1+414.570 41+932.951 6.7
1+421.619 41+940 6.7
1+431.619 41+950 6.7
1+441.619 41+960 6.7
1+450.619 414969 6.7
1+452.619 41+971 6.7
1+461.619 41+980 6.7
1+466.619 41+985 6.7

SCHEDULE 2 NOTES:

SCHEDULE 1 NOTES:

1. WALL AND ROADWAY STATIONING IN SCHEDULE 1 PROVIDED BY THE FHWA WY TIG
US212(9) BID PLANS SHEET H9.

2. TOP OF WALL (T.O.W.) ELEVATIONS IN SCHEDULE 1 PROVIDED BY THE FHWA WY TIG
US212(9) BID PLANS SHEET H9.

3. BOTTOM OF WALL (B.O.W.) ELEVATIONS IN SCHEDULE 1 HAVE BEEN MODIFIED TO
INCORPORATE THE HILFIKER RETAINING WALL SYSTEM. BOTTOM OF WALL ELEVATIONS

SHOWN ARE APPROXIMATE.

4. DIMENSIONS SHOWN SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO WALL
CONSTRUCTION. THE CONTRACTOR SHALL NOTIFY FHWA CFLHD AND DESIGN
ENGINEER IF ANY DISCREPANCIES ARISE.

1.

WALL AND ROADWAY STATIONING
SCHEDULE 2 PROVIDED BY THE FHWA WY

TIG US212(9) BID PLANS SHEET H9.

ROADWAY OFFSET DISTANCES IN SCHEDULE
2 PROVIDED BY THE FHWA WY TIG US212(9)

BID PLANS SHEET H9.

ROADWAY OFFSETS SHOWN SHALL BE
VERIFIED BY THE CONTRACTOR PRIOR TO

WALL CONSTRUCTION.

IN

SCHEDULE 11 NOTES:

SCHEDULE 10 - ESTIMATED WALL BACKFILL VOLUMES

HILFIKER RETAINING WALL
FILL / BACKFILL TYPES EST. BACKFILL VOLUMES )

WALL FACING FILL 952.5-m® (33,637-C.F.) (1,246-C.Y.)

DRAIN.

GRANULAR REINFORCED BACKFILL 14,288-m* (504,555-C.F.) (18,687-C.Y.)

1. ESTIMATED QUANTITIES FOR DRAINAGE PIPE AND SHEET

NON-PERFORATED PIPE ESTIMATION BASED ON THE
AVERAGE PIPE LENGTHS BETWEEN THE LIMITS OF 30-FT
(9-m) MAXIMUM, 20-FT (6-m) MINIMUM.

SCHEDULES

1-11 GENERAL NOTE:

GRANULAR RETAINED BACKEFILL 1,600-m® (56,504-C.F.) (2,093-C.Y.)

GRANULAR DRAINAGE FILL 104-m® (3,650-C.F.) (136-C.Y.)

SCHEDULE 10 NOTES:
1. BACKFILL / FILL VOLUMES ARE ESTIMATED.
2. GRANULAR RETAINED BACKFILL VARIES ON

FINAL

DIMENSIONS, ELEVATIONS, LIMITS, AREAS, AND
VOLUMES PROVIDED ON THIS SHEET ARE BASED ON
THE BEST AVAILABLE INFORMATION PROVIDED TO
KANE GEOTECH FOR THE PROJECT. ALL QUANTITIES
PROVIDED ARE ESTIMATED.

TEMPORARY CUT SLOPE CONDITIONS.
3. GRANULAR DRAINAGE FILL BASED ON A 6-IN (152.4-mm)
THICK BASE.

FHWA PROJECT NO. WY TIG US212(9)

HILFIKER MSE RETAINING WALL - DESIGN SCHEDULES
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