CONSTRUCTION IS TO BE CARRIED ON IN ACCORDANCE
WITH THESE PLANS AND THE STANDARD SPECIFICATIONS
FOR CONSTRUCTION DATED 20li, AS APPROVED BY THE
FEDERAL HIGHWAY ADMINISTRATION ON JULY 20, 201!
FOR USE ON THIS PROJECT, INCLUDING ALL SUBSEQUENT
REVISIONS AND SUCH REVISED SPECIFICATIONS AND
SPECIAL PROVISIONS AS ARE INCORPORATED IN THESE
PLANS.

Record Plans

Contractor: J.P. SICARD, INC.

Resident Engineer: MIKE BOOTH
Construction Began: JUNE 26, 2017
Construction Complete: NOVEMBER 2, 2017
Record Plans By: MIKE BOOTH & JESSE IVES

| hereby certify that all construction required by this set of drawings has been
accomplished as indicated herein.

e-Signed by Michael Booth

BY:  0on2018-10-25 14:11:57 GMT Resident Engineer

Date: October 25, 2018

NOTE: Any further information concerning final quantities, amounts or other
details relative to this project may be found at Central Files in the electronic
archives.
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- 7528+00 -~~~ -7529+00 -~~~ ---7530+00 -~~~ -~~~ T531+00 -

ADJACENT TO AND RIGHT OF INTERSTATE 9i NORTHBOUND BEGINNING AT
STA 7527+25.00 (MM 142.562) AND EXTENDING NORTHERLY T767.50 FEET
(0.145 MILE) TO AN ENDING POINT AT STA 7534+92.50 (MM 142.707).

LENGTH OF PROJECT = 767.50 FT (0.145 MILE)
WORK TO BE PERFORMED UNDER THIS PROJECT INCLUDES HAND SCALING,

TRIM BLASTING, ROCK ANCHORING, CATCHMENT DITCH EXCAVATION, TRAFFIC
CONTROL, GUARDRAIL INSTALLATION AND OTHER HIGHWAY RELATED ITEMS.

7532400~~~ -7533+00 -~~~ T534+00 -~~~
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_ |8 NB
TO EXIT #25

QUALITY ASSURANCE PROGRAM : LEVEL |

SURVEYED BY R. GILMAN, VAOT
SURVEYED DATE : 05/2014

DATUM

VERTICAL NAVD 88
HORIZONTAL  NAD 83 (201 1)

0 20 100

™ ™ e ™ s !
SCALE IN FEET

PLANS PREPARED BY

DIRECTOR OF PROJECT DEL IVERY

APPROVED W . DATE _9&22[,};@! o
L

PROJECT MANAGER : BRUCE MARTIN, P.E.

PROJECT NAME : LYNDON
PROJECT NUMBER ¢ IM 091-3(51)

SHEET | OF 35 SHEETS




IM_091-3(51) SHEETS

I TITLE SHEET

2 INDEX OF SHEETS

3 CONVENTIONAL SYMBOLOGY LEGEND SHEET
4 TYPICAL SECTION SHEET

5-6 QUANTITY SHEETS I - 2

[ EARTHWORK SUMMARY SHEET

8 DETAIL SHEET

9 TIE SHEET

10 GENERAL NOTES SHEET

-12 PLAN SHEETS I - 2

13 TRAFFIC SIGN SUMMARY SHEET
14 EPSC NARRATIVE SHEET

15-16 EPSC EXISTING CONDITIONS PLAN SHEETS I - 2
I7-18 EPSC CONSTRUCTION PLAN SHEETS I - 2
19-20  EPSC FINAL CONDITIONS PLAN SHEETS I - 2
21-23  EPSC DETAIL SHEETS I - 3

24-33 CROSS SECTIONS SHEETS I - 10

34-35 TRAFFIC CONTROL SHEETS I - 2

HIGHWAY SAFETY & DESIGN DETAIL
GUARDRAIL TERMINAL LABEL DETAIL (HSD - 621.06)

INDEX OF SHEETS

VAOT STANDARDS

I STEEL BEAM GUARDRAIL WITH STEEL POSTS/WOOD POSTS

-ID STEEL BEAM GUARDRAIL DETAILS (END TERMINAL, ANCHOR, MEDIAN)
19
I

GENERIC GRADING PLANS FOR GUARDRAIL END TERMINALS

TRAFFIC CONTROL GENERAL NOTES

ol CONSTRUCTION APPROACH SIGNING DIVIDED HIGHWAY ONE LANE CLOSED
-12 CONSTRUCTION APPROACH SIGNING DIVIDED HIGHWAY ONE LANE CLOSED
T-I13 TRAFFIC CONTROL DIVIDED HIGHWAY ONE LANE CLOSED

T-l6 TRAFFIC CONTROL FOR U-TURN USE ON DIVIDED HIGHWAY

T-28 CONSTRUCTION SIGN DETAILS

T-30 CONSTRUCTION SIGN DETAILS

T-3l CONSTRUCTION SIGN DETAILS

T-40 DELINEATORS AND MILEPOSTS

T-45 SQUARE TUBE SIGN POST AND ANCHOR

I-10-15
02-10-14
1-15-02
04-25-16
08-06-12
08-06-12
08-06-12
08-06-12
08-06-12
08-06-12
08-06-12
01-02-13
01-02-13

PROJECT NAME: | YNDON
PROJECT NUMBER: |[M  09l-3(5I)

FILE NAME: zI30370ind.dgn

PROJECT LEADER: D. GOZALKOWSKI
‘ /I~IA_/ DESIGNED BY: J. OLSEN

INDEX OF SHEETS

PLOT DATE: 2/1/72017
DRAWN BY: J. HEALD
CHECKED BY: J. SHIELDS
SHEET 2 OF 35




= V:i\Pro jects\NANY\K4\29752\CADD\_MSTN\13a370\Consultants\Highway\z13a37@csl.dgn

= 12/13/2016

= 5323

USER

FILE NAME
DATE/TIME

GENERAL [INFORMAT ION COMMON TOPOGRAPHIC POINT SYMBOLS UTILITY SYMBOLOGY EPSC LAYOUT PLAN SYMBOLOGY

SYMBOLOGY LEGEND NOTE POINT CODE DESCRIPTION UNDERGROUND UTILITIES EPSC MEASURES
THE SYMBOLOGY ON THIS SHEET IS INTENDED TO COVER APL BOUND APPARENT LOCATION — Uy — - — - - - UTILITY (GENERIC-UNKNOWN) ONWOONNOOMNO  FILTER CURTAIN
STANDARD CONVENTIONAL SYMBOLOGY. THE SYMBOLOGY IS . BM BENCHMARK —ur — = - TELEPHONE oo SILT FENCE
USED FOR EXISTING & PROPOSED FEATURES WITH HEAVIER = BND BOUND — UF — - — - . - ELECTRIC T SILT FENCE WOVEN WIRE
LINEWEIGHT, IN COMBINATION WITH PROJECT ANNOTATION, n] CB CATCH BASIN — Uuc — - - - - - CABLE (TV) > > > CHECK DAM
AS NOTED ON PROJECT PLAN SHEETS. THIS LEGEND
o COMB COMBINATION POLE — UEC — -+ — - - - ELECTRIC+CABLE DISTURBED AREAS
SHEET COVERS THE BASICS. SYMBOLOGY ON PLANS MAY i
VARY. PLAN ANNOTATIONS AND NOTES SHOULD BE o DITHR  DROP INLET THROATED DNC — UET — «+ = - - ELECTRIC+TELEPHONE REQUIRING RE-VEGETATION
USED TO CLARIFY AS NEEDED. i EL ELECTRIC POWER POLE — UCT — -+ — - - - CABLE+TELEPHONE %ggg@gg? EROSION MATTING
° FPOLE FLAGPOLE — UECT — -+ — - - - ELECTRIC+CABLE+TELEP.
O GASFIL  GAS FILLER — f — s — 5 - GAS LINE
© GP GUIDE POST W — - = - - WATER LINE ENV IRONMENTAL RESOURCES
. GSO GAS SHUT OFF — § — s — 5 - SANITARY SEWER (SEPTIC) - <~ WETLAND BOUNDARY
° GUY GUY POLE R RIPARIAN BUFFER ZONE
© GUYW GUY WIRE ABOVE GROUND UT IL ITIES (AERIAL) _______ WETLAND BUFFER ZONE
. Gv GATE VALUE — AU — - — - - UTILITY (GENERIC-UNKNOWN) it mtem e SOIL TYPE BOUNDARY
G H TREE HARDWOOD — T — s — s - TELEPHONE T8E THREATENED & ENDANGERED SPECIES
A HCTRL CONTROL HORIZONTAL — E — = - ELECTRIC HAZ — HAZ — HAZARDOUS WASTE AREA
A HVCTRL CONTROL HORIZ. & VERTICAL __ C — - - - - - CABLE (TV) AC AGRICULTURAL LAND
© HYD HYDRANT — EC —rr — == - ELECTRIC+CABLE HABITAT FISH & WILDLIFE HABITAT
0 IP IRON PIN — ET — -+ — - - - ELECTRIC+TELEPHONE — FLoOD PLAN— FLOOD PLAIN
° IPIPE IRON PIPE — AER E&T — -- — - ELECTRIC+TELEPHONE —/—0HW—— ORDINARY HIGH WATER (OHW)
& LI LIGHT - STREET OR YARD __ CT — -+ — - - - CABLE+TELEPHONE . Y e STORM WATER
I MB MAILBOX — ECT — -+ — - - ELECTRIC+CABLE+TELEP, — - USDA FOREST SERVICE LANDS
°  MH MANHOLE (MH) — UTILITY POLE GUY WIRE — WILDLIFE HABITAT SUIT/CONN
2 MM MILE MARKER
e PM PARKING METER PROJECT CONSTRUCTION SYMBOLOGY
@ PMK PR T MARKER
@ PgST PogngoﬂE/wEOOD PROJECT DESIGN & LAYOUT SYMBOLOGY ARCHEOLOGICAL & HISTORIC
o RRSIG RAILROAD SIGNAL — -- —CZ— -- — CLEAR ZONE ARCH ARCHEOLOGICAL BOUNDARY
<  RRSL RAILROAD SWITCH LEVER PLAN LAYOUT MATCHLINE —HATORC DRT— HISTORIS DISTRICT BOUNDARY
L < HISTORC —— HISTORIC AREA
Gon S TREE SOF TWOOD
e EAT SATELLITE DISH @) HISTORIC STRUCTURE
o SIGN SIGN g 4 4 g ;8: 8,': EILLJ[ gtggg CONVENT IONAL TOPOGRAPHIC SYMBOLOGY
A STUMP  STUMP S ©
o TEL TELEPHONE POLE ® ® ® ® ® ® STONE FILL EXISTING FEATURES
o TIE e s BOTTOM OF pDITCHE | oo ROAD EDGE PAVEMENT
oo TSIGN SIGN W/DOUBLE POST —=—========: CULVERT PROPOSED | = ROAD EDGE GRAVEL
Iy VCTRL CONTROL VERTICAL | mmmmmmmmmmmmmmmmmmee- STRUCTURE SUBSURFACE | =777 77 77777 STZEWAY EDGE
PROJECT DEMARCATION FENCE | = -~ ITCH
0. W, LAT I Y o WELL WELL PDF PDF
R. O. W. ABBREVIATIONS (CODES) & SYMBOLS ) WO WATER SHUT OFF aF 8F BARRIER FENCE FOUNDATION
POINT CODE DESCRIPTION TR TREE PROTECTION ZONE (TPZ) X X X X FENCE (EXISTING)
F POST
CH T CHAN'}IEL ETASEMEXIT T THESE ARE COMMON VAOT SURVEY POINT SYMBOLS gidsdesdtidhidsd :;E'EPT'NE,ILLI_:";E REMOVAL oo FEEEE g?@& IBOSST
NN\ N\
CONS CONS R;’C 'AON E STEMEN FOR EXISTING FEATURES, ALSO USED FOR PROPOSED s GARDEN
g:t gg—c\:)ENNEcET 1EMCE(§'NNECT FEATURES WITH HEAVIER LINEWEIGHT, IN COMBINATION ROAD GUARDRAL
WITH PROPOSED ANNOTATION. CONVENT IONAL BOUNDARY SYMBOLOGY
DIT DITCH EASEMENT RAILROAD TRACKS
DR DRAINAGE EASEMENT BOUNDARY L INES
DRIVE DRIVEWAY EASEMENT PROPOSED GEOMETRY CODES roun une mmmmmm TOWN BOUNDARY LINE SSTSITEEEIETEEIEIIEIT CULVERT (EXISTING
EC EROSION CONTROL CODE DESCRIPTION conrvune mmmm=  COUNTY BOUNDARY LINE | — e STONE WALL
HWY HIGHWAY EASEMENT e i e STATE BOUNDARY LINE WALL
PC POINT OF CURVATURE YOS wooD LINE
1&M INSTALL & MAINTAIN EASEMENT ——+pp— — — —s+—  PROPOSED STATE R.O.W. (LIMITED ACCESS)
Pl POINT OF INTERSECTION ATy BRUSH LINE
LAND LANDSCAPE EASEMENT ——— — — ———  PROPOSED STATE R.O.W. USH L
cC CENTER OF CURVE o IEDCE
R&RES  REMOVE & RESET BT POINT OF TANGENCY —— w+————— STATE ROW (LIMITED ACCESS) SIS
R&REP  REMOVE & REPLACE . POINT OF COMPOUND CURVE -— — —  STATEROW | === == BODY OF WATER EDGE
SR SLOPE RIGHT — TOWN ROW N NN LEDGE EXPOSED
PRC POINT OF REVERSE CURVE
UE UTILITY EASEMENT — = — s = PERMANENT EASEMENT LINE (P)
POB POINT OF BEGINNING
(P) PERMANENT EASEMENT | ==~~~ “°-7 T oo TEMPORARY EASEMENT LINE (T)
(T) TEMPORARY EASEMENT POE POINT OF ENDING - - -
STA STATION PREFIX — —,— SURVEY LINE
L] BNDNS  BOUND SET AH AHEAD STATION SUFFIX - - PROPERTY LINE (P/L)
B BNDNS  BOUND TO BE SET BK BACK STATION SUFFIX SR SR SR
O IPNS IRON PIN SET D CURVE DEGREE OF (I0OFT) & e & © SLOPE RIGHTS
© IPNS IRON PIN TO BE SET R CURVE RADUIS OF 6f 6f 6F PROPERTY BOUNDARY
X CALC EXISTING ROW POINT T CURVE TANGENT LENGTH ar 4 4F PROPERTY BOUNDARY
O PROW PROPOSED ROW POINT L CURVE LENGTH OF HAZ HAZ HAZARDOUS WASTE
[LENGTH] LENGTH CARRIED ON NEXT SHEET E CURVE EXTERNAL DISTANCE PROJECT NamE: L YNDON
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. TRIM BLAST ROCK OVERHANGS TO MATCH EXISTING ROCK CUT
SLOPE ANGLE OF APPROXIMATELY T76°.

GALVANIZED STA 7524+15.5 - STA 7527+43.0 RT NOT TO SCALE PROJECT NUMBER: [M 0Q9l-3(5])
SEE STANDARD G-I STA 7529+73.0 - STA 7531+83.0 RT
FILE NAME: zI130370typ.dgn PLOT DATE: 12/13720I6

STA 7533+53.0 - STA 7534+92.5 RT
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UANTI I ' SHEET ‘I STATE OF VERMONT
AGENCY OF TRANSPORTATION

SUMMARY OF ESTIMATED QUANTITIES TOTALS DESCRIPTIONS DETAILED SUMMARY OF QUANTITIES
ROADWAY CONTROL e Eiejed FINAL | UNIT ITEMS ITEM NUMBER|  ROUND OUANTITIES | UNIT ITEMS

| I LS CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS 20L10 -
0.5 0.5 ACRE | CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS 20Lll 0.l
900 900 CcYy COMMON EXCAVATION 203.15 99
300 300 cY SOLID ROCK EXCAVATION 203.16 33
| I (09 4 TRENCH EXCAVATION OF EARTH, EXPLORATORY (N.A.B.lL.) 204,22 =
65 65 TON | AGGREGATE SHOULDERS 402.12 2
1052 1052 LF STEEL BEAM GUARDRAIL, GALVANIZED 621.20 -
| I EACH | MANUFACTURED TERMINAL SECTION, FLARED 621.50 =
| I EACH | ANCHOR FOR STEEL BEAM RAIL 621.60 =
200 200 HR UNIFORMED TRAFFIC OFFICERS 630.10 EST
40 40 HR FLAGGERS 630.15 EST
I | LS FIELD OFFICE, ENGINEERS 63LI10 -
3000 3000 DL FIELD OFFICE TELEPHONE (N.A.B.L) 631.26 EST
I | LS MOBILIZATION/DEMOBILIZATION 635.lI1 5
4 4 EACH | PORTABLE CHANGEABLE MESSAGE SIGN 64115 -
| I EACH | PORTABLE ARROW BOARD 64L.16 =
100 100 LB SEED 65LI5 EST
250 250 LB FERTILIZER 65L.I18 EST
| I TON | AGRICULTURAL LIMESTONE 651.20 EST
| | TON | HAY MULCH 651.25 EST
150 150 CcYy TOPSOIL 651.35 EST
I I LS EPSC PLAN 652.10 -
25 25 HR MONITORING EPSC PLAN 652.20 EST
I I LU MAINTENANCE OF EPSC PLAN (N.A.B.L) 652.30 -
1865 1865 SY TEMPORARY EROSION MATTING 653.20 EST
35 35 (04 ¢ TEMPORARY STONE CHECK DAM, TYPE | 653.25 5
40 40 (04 ¢ VEHICLE TRACKING PAD 653.35 6
2 2 EACH | INLET PROTECTION DEVICE, TYPE | 653.40 b
970 970 LF PROJECT DEMARCATION FENCE 653.55 20
| I EACH | REMOVING SIGNS 675.50 =
| I EACH | ERECTING SALVAGED SIGNS 675.60 -
| I EACH | SETTING SALVAGED POSTS 675.6l -
6 6 EACH | DELINEATOR WITH STEEL POST 676.10 -

PROJECT NAME: | YNDON
PROJECT NUMBER: |[M  09l-3(5I)

FILE NAME: zI30370qty.dgn PLOT DATE: 173072017

PROJECT LEADER: D. GOZALKOWSKI DRAWN BY: J. HEALD
‘ /I~IA_/ DESIGNED BY: J. OLSEN CHECKED BY: J. SHIELDS
5 OF 35
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UANTI I v SHEET 2 STATE OF VERMONT
AGENCY OF TRANSPORTATION

SUMMARY OF ESTIMATED QUANTITIES TOTALS DESCRIPTIONS DETAILED SUMMARY OF QUANTITIES
EROSION FULL C.E. GRAND
ROADWAY CONTROL ITENS TOTAL FINAL UNIT ITEMS ITEM NUMBER ROUND QUANTITIES | UNIT ITEMS
4 4 EACH | REMOVAL OF EXISTING DELINEATOR 676.12 -
40 40 CY | SPECIAL PROVISION (REMOVAL OF LEDGE WASTE MATERIAL) 900.608 EST
475 475 CY | SPECIAL PROVISION (TRIM BLASTING) 900.608 EST
4 4 EACH | SPECIAL PROVISION (ROCK ANCHOR TESTING) 900.620 -
A
/1\ 40 40 HR | SPECIAL PROVISION (HAND SCALING) 900.630 EST
120 120 LF | SPECIAL PROVISION (ROCK ANCHOR) 900.640 EST
| | LS | SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE) 900.645 -

PROJECT NAME: | YNDON
PROJECT NUMBER: |[M  09l-3(5I)

REVISION] _ DATE DESCRIPTION BY
CHANGED THE QUANTITY OF FILE NAME: z130370qty.dgn PLOT DATE: 3/3/2017

A 03-06-200 | o e k0 TOURS 0 48 HouRsNG! | JJ0 PROJECT LEADER: D. GOZALKOWSKI DRAWN BY: J. HEALD
‘ /I~IA_/ DESIGNED BY: J. OLSEN CHECKED BY: J. SHIELDS
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EARTHWORK SUMMARY SHEET AGENCY OF TRANSPORTATION

Exgl? TAA'IFION ROCK EMBANKMENT EX(IAG TAA1I:ION ROCK EMBANKMENT EX(IE T:Iflon ROCK EMBANKMENT SUMMARY AND BALANCES
EARTH AND Rock | EXCAVATION EARTH AND RoCK |  EXCAVATION EARTH AND Rock | EXCAVATION U L
TOT EXC.
STATON | DIST | AREA | VOLUME | AREA | VOLUME | AREA | VOLUME | AREA | VOLUME | STATION | OSST | AREA |VOLUME | AREA |VOLUME | AREA |VOLUME | AREA | VOLUME | STATION | DIST | AREA | VOLUME | AREA | VOLUME | AREA | VOLUME | AREA | VOLUME | STATION TO STATION | EARTH & o | EMBANK EXCESSES ACUMULATIVE EXCESSES
FT. SF. | cY. | sF. | cy. | sF. | cy. | sF. | cv. FT. SF. | CY. | sF. | cy. | sF. | cr. | sk | c. FT. SF. | CY. | SF. | cy. | sF. | cr. | sk | cu. C.Y. C.Y. C.Y. cut FILL cut FILL
7524+00 0 14 7524+00 | 7534+93 1068 25
50 0 25
7524+50 0 14
50 0
7525+00 0
50 0
7525+50 0
50 0
7526+00 0
50 0
7526+50 0
50 0
7527+00 0
25 0
71527+25 I
25 23
7527+50 48
50 85
7528+00 44
50 8l
7528+50 44
50 87
7529+00 50 CuTt 1068
50 93 ROCK 0
7529+50 50 R.FAC | 0.300
50 93 FILL 25
7530+00 50 F.FAC .00
50 83 EX.C | 1043
7530+50 40
50 69
7531+00 35
50 32
7531+50 0
50 46
7532+00 50
50 82
7532+50 39
50 Tl
7533+00 38
50 8l
7533+50 50
50 73
7534+00 29
50 48
7534+50 23
43 18
7534+93 0
REMARKS
EARTH AND ROCK EXCAVATION 1068
SOLID ROCK EXCAVATION - ESTIMATED 257 OF TOTAL 267
EARTH EXCAVATION - ESTIMATED 75% OF TOTAL 80l
PLANIMETERED FILL 25
LESS FACTORED SOLID ROCK 0
LESS DISPLACEMENT OF ANY LARGE STRUCTURES 0
NET PLANIMETERED FILL 0
FACTOR |
PLANIMETERED FILL INCLUDING FACTOR 25
MATERIALS AVAILABLE FOR FILLS 80l
EARTH EXCAVATION 0
CHANNEL EXCAVATION 0
UNDERDRAIN EXCAVATION 0
STRUCTURE EXCAVATION
TOTAL MATERIAL AVAILABLE FOR FILL 80l
TOTAL FILL INCLUDING FACTOR 25
TOTAL MATERIAL FOR FILL 80I
BORROW 0
EXCESS EXCAVATION 776

= 12/13/2016

= 5323
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% DESIGN LOAD = 40 KIPS
LOCK OFF LOAD = 44 KIPS

FACE OF ROCK SLOPE

ANCHOR SPACING 10’ ON CENTER e BIRDS BEAK COMPLETELY FILLED WITH LOW SLUMP
SAND-CEMENT GROUT OR EQUIVALENT TO PROVIDE
ANCHOR HEAD \ T LEVEL BEARING SURFACE
(SEE TYPICAL \ i
DETAIL, THIS / / / T INHIBITING COMPOUND
SHEET) \\\\\\\\‘«lﬂlﬂﬂllﬂ"* \ \ \ A:E:: :E::
Egg; o Oﬂmﬂrﬂm \ \/ \/ \/ 2" MIN e . CENTRALIZER
/ \ .25"8 GALVANIZED 5" Max~ LEDGE YR CEMENT GROUT
- GRADE 75 (MIN) S ) e
' ALL THREAD STEEL BAR ;.;__;.:._, A (FREE STRESS LENGTH)
— " LT i =_=Egl=," Ty T T Bo N
J > ” _||=ﬂl_l||.' ﬂEII %i:i“ II;II 1=l || E T DED
/_ ...... nHL | E ) g L LENG
z Il ry

SPHERICAL HEX NUT,

ry
e

Al
Al:

=
=
=
=
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==
— ‘
e
?-’lﬂ

e T T

SU=T=I== === === TR ,* “"'-I-I L
N, e s

STEEL BEARING PLATE i LENGTH o Ty ﬁn\;\\}\é\\l\,\}\\\\ \
WITH SPHERICAL SEAT i ! BE DE TERMINE B e
5" X 5" X 1.25" (MIN) giiﬁiﬁi . D By VAOT R I 1
GALVANIZED B CEOLogisT (3 -

B GEOLOGIC DISCONTINUITY 0" MiN,) SO\

oL ANGLE TO BE

m CEMENT GROUT  HORIZONTAL

TRUMPET GALVANIZED

=
Tl
Al

TYPICAL ROCK ANCHOR DETAIL

(BONDED LENGTH)

\) / o (TENSIONED ROCK BOLT)
ROCK CUT SLOPE s N\
WITH_ HIGHLY Nz ) Wy
WEATHERED JOINT d‘(‘g« : \. TWO DIAL GAUGES ATTACHED
SN \ TO SUPPORTS INDEPENDENT REFERENCE PLATE
/%;\ _\‘ 3 ALL-THREAD STEEL ANCHOR OF JACK ASSEMBLY
R’ N\ A (POST-TENSIONED TIE BEARING PLATE
- '\ DOWN ANCHOR)
e \A/ \\ HYDRAULIC RAM JACK
- A\ PROVIDE CLASS | CORROSION
o MEX MERSURED JOINT N\ PROTECTION STEEL BEARING PLATE 5°X5"X1.25"
FROM HORIZONTAL \ % ANCHOR BOND GROUT
\\ (MIN. STRENGTH 3000 PSN
VRN
\\\ CENTRALIZERS FOR NOTES:
N\ ANCHORS AND TO HYDRAULIC PUMP AND
'\ ENCAPSULATION PRESSLIRE GALGE . CENTRALIZERS TO BE PLACED AT A MAXIMUM OF SEVEN
v FEET ON CENTER AND WITHIN THREE FEET FROM THE TOP

GROUT FILLED

/. ENCAPSULATION - SMOOTH
. OVER FREE STRESS LENGTH

ALL-THREAD STEEL ANCHOR

WITH CLASS | CORROSION
PROTECTION

A\ CEMENT GROUT

BOREHOLE 4" DIA

CENTRALIZERS

AND BOTTOM OF DRILL HOLE ON CENTER.

. CENTRALIZERS SHALL BE MADE OF PVC.
. STEEL BEARING PLATE SHALL COVER THE DRILL HOLE

COMPLETELY AND BEAR ON CEMENT/GROUT LEVELING
SURFACE.

. WHEN ROCK AROUND THE DRILL HOLE OPENING HAS BROKEN,

A CEMENT PAD FOR THE STEEL BEARING PLATE SHALL BE
MADE AS NEEDED.

THE TOTAL LENGTH OF THE STEEL BAR TO BE PAID FOR
SHALL BE EQUAL TO THE LENGTH OF THE DRILL HOLE, THE

(MIN) 8 BAR CAN BE TRIMMED AFTER INSTALLATION.
SECTION A-A e 6. ALL DRILL HOLES SHALL BE OVERDRILLED BY ONE FOOT.

ALL-THREAD STEEL ANCHOR GROUT FILLED

WITH CLASS | CORROSION
PROTECTION

ENCAPSULATION - CORRUGATED
:\. OVER BOND ZONE LENGTH

TYPICAL PULL-OUT TEST
ROCK ANCHOR DETAIL

(%NI%E FOOT BETWEEN END BAR AND BOTTOM OF DRILL
HOLE).

. PAY ITEM 900.640 SPECIAL PROVISION (ROCK ANCHOR).
. ROCK ANCHOR DETAIL SHOWS THE RELATIONSHIP OF THE

ANCHOR TO THE SLOPE, TYPICAL ROCK ANCHOR DETAIL
(TENSIONED ROCK BOLT) SHALL BE REFERRED TO FOR
DETAILED COMPONENTS.

SPECIAL PROVISION (ROCK ANCHOR TESTING)

PROJECT NAME:

LYNDON

= Vi\Pro jects\NANY\K4\29752\CADD\_MSTN\13a370\Consultants\Highway\z13a37@detail.dgn

= 12/13/2016

= 5323

USER

FILE NAME
DATE/TIME

ANGLE TO BE 60
FROM HORIZONTAL

PROJECT NUMBER: |[M  09l-3(5I)

BOREHOLE 4" DIA

NOT TO SCALE

CHA-

PLOT DATE: 1271372016
DRAWN BY: J. HEALD
CHECKED BY: M. QUINN
SHEET 8 OF 35

(MIN) FILE NAME: zI30370detail.dgn

PROJECT LEADER: D. GOZALKOWSKI
DESIGNED BY: J. EVERLETH
DETAIL SHEET

CENTRALIZER (TYP.) ROCK ANCHOR DETAIL

STA 7528+73.0 - STA 7529+13.0 RT

SECTION B-B




GPS CONTROL POINTS

ST J CORS ARP VTDT

NORTH = 692116.20
EAST = 1764393. 26
ELEV. =

THE STATION IS A GPS CONTINUOUSLY OPERATING REFERENCE STATION. STATION

IS THE ANTENNA REFERENCE POINT OF THE

GPS ANTENNA. THE MONUMENT IS ATTACHED TO A TWO STORY CONCRETE BLOCK BUILDING WITH A 6 FT CONCRETE FOUNDATION BUILT
MAST IS A 1.75 INCH DIA GALV PIPE THAT IS 108 INCHES LONG.

THREE ATTACHMENTS CONSISTING OF 3/8

USING 8 THROUGH BOLTED ATTACHMENT POINTS THAT CONSIST OF

INCH SS THROUGH BOLTS.

1 /2

THE MAST ATTACHED TO A STEEL MOUNTING FRAME WITH

THE MOUNTING FRAME

IS ATTACHED TO THE BUILDING

INCH SS THREADED RODS AND NUTS.
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HVCTRL # | HVCTRL #2
NORTH = 758976. 7000 NORTH = 759269. 0700 NORTH = = NORTH =
EAST = 1755901. 1900 EAST = 1754995. 9800 EAST = = EAST =
L/) ELEV. = 951, 050 ELEV. = 943, 300 ELEV. = = ELEV. =
Lt | N N
. é@ ; ;
— g i
3 3
Lt |
) ENTERING TOWN
[]:: OF WHEELOCK -~
<
0~
—
NORTH = NORTH = NORTH = = NORTH =
N EAST = EAST = EAST = = EAST =
LLJ ELEV. = ELEV. = ELEV. = = ELEV. =
—
—
Z
Ly |
Z
@
_
<
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GENERAL NOTES

THE CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING ALL DIMENSIONS
APPLICABLE TO THIS WORK.

. IN ACCORDANCE WITH SUBSECTION 107.]2 THE CONTRACTOR SHALL TAKE CARE NOT TO

DAMAGE THE EXISTING PAVEMENT, SUBBASE, SHOULDER MATERIAL, PIPES, DROP INLETS,
SIGNS, SIGN POSTS. CONCRETE SIGN FOUNDATIONS AND HEADWALLS. IF DAMAGED, THE

CONTRACTOR, AT NO ADDITIONAL COMPENSATION BY THE STATE OF VERMONT, SHALL
REPAIR THE DAMAGED ITEMS TO THE SATISFACTION OF THE ENGINEER.

THE CONTRACTOR SHALL REMOVE AND STORE SIGNS, MILE MARKER POSTS,
AND DELINEATORS AND REINSTALL THEM IN THEIR PROPER LOCATION AT THE EARLIEST
PRACTICABLE OPPORTUNITY WHEN REQUIRED WORK MAY CAUSE DAMAGE TO THEM.

. ALL EQUIPMENT SHALL BE MOVED OUTSIDE OF THE CLEAR ZONE (30 FEET OUTSIDE

TRAVELLED WAY) OR PROTECTED BY APPROVED BARRIERS AT ALL TIMES.

. THE CONTRACTOR SHALL ADEQUATELY MAINTAIN A FLOW LINE TO ENSURE

PROPER DRAINAGE DURING CONSTRUCTION ACTIVITIES. UPON COMPLETION OF THE
WORK, THE CONTRACTOR SHALL RE-ESTABLISH (OR IMPROVE) THE EXISTING DITCH LINE.

IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO VERIFY LOCATIONS OF EXISTING
UTILITIES THROUGH DIG SAFE AND ITEM 204.22 TRENCH EXCAVATION OF EARTH,
EXPLORATORY (N.A.B.L.) PRIOR TO THE START OF CONSTRUCTION.

AN ESTIMATED QUANTITY OF TWENTY-FIVE CY OF FILL MATERIAL AND THREE (3) INCHES
EEDA(_IE(ESII;'I:ZAGNAATE SHOULDERS (ON TOP) HAS BEEN INCLUDED FOR THE NEW GUARDRAIL
INAL.

LEDGE REMOVAL NOTES

LEDGE REMOVAL SHALL CONSIST OF THE REMOVAL OF LEDGE FROM THE LEDGE CUT
USING THE FOLLOWING CONTRACT ITEMS:

900.608 SPECIAL PROVISION (REMOVAL OF LEDGE WASTE MATERIAL)
900.608 SPECIAL PROVISION (TRIM BLASTING)
900.630 SPECIAL PROVISION (HAND SCALING)

APPROXIMATE LIMITS OF LEDGE REMOVAL METHODS ARE PROVIDED ON THE PLANS.

. ADDITIONAL LEDGE REMOVAL WORK (HAND SCALING OR TRIM BLASTING) MAY BE

REQUIRED OUTSIDE THE WORK SHOWN IN THE PLANS. DETERMINATION OF THIS WILL BE
BY THE ENGINEER OR VAOT GEOLOGIST. THE CONTRACTOR SHALL PERFORM ANY
ADDITIONAL WORK WITHIN THE PROJECT LIMITS AT THE UNIT PRICES PROVIDED IN THE
CONTRACT UNDER THE FOLLOWING ITEMS:

900.608 SPECIAL PROVISION (REMOVAL OF LEDGE WASTE MATERIAL)
900.608 SPECIAL PROVISION (TRIM BLASTING)
900.630 SPECIAL PROVISION (HAND SCALING)

. ROCK ANCHOR LOCATIONS WILL BE AS SHOWN ON THE PLANS UNLESS DIRECTED

OTHERWISE BY THE ENGINEER OR VAOT GEOLOGIST. ROCK ANCHORS SHALL BE INSTALLED
EVERY 10 ON CENTER. WORK SHALL BE PAID FOR UNDER ITEM 900.640 SPECIAL
I_?Iég\_l{lﬁg)N (ROCK ANCHOR) AND ITEM 900.620 SPECIAL PROVISION (ROCK ANCHOR

ING).

CLEARING AND GRUBBING NOTES

CLEARING SHALL CONSIST OF REMOVAL OF ALL TREES, SHRUBS, AND ROOT
BALL WHILE MINIMIZING IMPACTS TO TOPSOIL AND GROUND COVER AS
DEPICTED ON THE PLANS (APPROXIMATELY 20 FEET BEYOND THE CREST
OF THE LEDGE). THE FINAL CLEARING LIMITS SHALL BE DETERMINED BY
THE ENGINEER AND THE VAOT GEOLOGIST. THIS WORK SHALL BE
INCIDENTAL TO ITEM 20LIICLEARING AND GRUBBING, INCLUDING INDIVIDUAL
TREES AND STUMPS.

. ALL VEGETATION SHALL BE REMOVED FROM THE FACE OF THE LEDGE.

THIS WORK SHALL BE PAID FOR UNDER ITEM 20110 CLEARING AND
GRUBBING, INCLUDING INDIVIDUAL TREES, STUMPS AND ROOTS. ALL TOOLS,
MACHINES AND LABOR REQUIRED TO REMOVE VEGETATION AND SOILS
SHALL BE INCIDENTAL TO ITEM 20LIO.

. ALL VEGETATION, INCLUDING REMOVED LIMBS, FOR ITEMS 20LII AND 20LlI0,

SHALL BE CLEARED AND DISPOSED OF IN ACCORDANCE WITH SECTION 20l
AND THE CONTRACT DOCUMENTS.

. INDIVIDUAL TREES THAT ARE DEEMED, BY THE ENGINEER, TO BE AT RISK OF

FALLING OUTSIDE OF THE CLEARING AND GRUBBING AREA IDENTIFIED ON THE
PLANS SHALL BE REMOVED. THIS WORK SHALL BE INCIDENTAL TO ITEM 20Ll
CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS.

. IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO MAINTAIN, TO THE

SATISFACTION OF THE ENGINEER, A NEAT TREE LINE ALONG THE AREA TO
BE CLEARED. THIS WORK SHALL BE INCIDENTAL TO ITEM 20LII CLEARING
AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS.

AN ESTIMATED QUANTITY OF ITEM 65I.35 TOPSOIL HAS BEEN ADDED IF
THE ENGINEER DEEMS NECESSARY THAT THE RESHAPING OF THE DITCH
REQUIRES MORE MATERIAL ONCE THE LEDGE HAS BEEN REMOVED.

. AN ESTIMATED QUANTITY OF ITEM 651.25 HAY MULCH HAS BEEN ADDED IF

THE ENGINEER DEEMS ITS USE IS NECESSARY.

. THE CONTRACTOR MAY GRIND OR TREAT WITH HERBICIDES THE EXISTING

STUMPS DESIGNATED FOR REMOVAL WITHIN CLEARING AND GRUBBING AREAS

(APPROXIMATELY 20 FEET BEYOND THE CREST OF THE LEDGE). THE

CONTRACTOR SHALL ENSURE THAT THE STUMPS WILL NOT GROW BACK.

;éYMENT WILL BE INCLUDED IN THE UNIT PRICE BID FOR CONTRACT ITEM
LI,

CHA-
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ROCK CUT TREATMENT PHOTO REFERENCE NUMBER
LOCATION {23456 T7|8|9]|10]0]12[13[14[15]I16

ROCK ANCHORS X| X
NOTE: REFER TO CONTRACT DOCUMENTS FOR PHOTOGRAPHS

=
A
2
m
_—
F
™
D
2
o

POB STA 7527+25.00 (MM 142.562) CATCHMENT DITCH
NORTHING: 758939.7295 - EXCAVATION
EASTING: 1756018.8499 BEGIN LYNDON 1M 08130 (SEE CROSS SECTIONS)
STA 7527+43.0 RT
BEGIN CATCHMENT DITCH -
T
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ =
|_
FROM INTERSTATE 91 NORTHBOUND — > 5
| __EXIT ®24 e =z
:> Lu)
L
wn
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ £.
N 72P07' 02" W +
¢ I ooo60oo'oooo:ooooloooo:oooo:oooo:ooo+ooo(a__b_b_ ooc‘)erc;oooe':ooolu_b_d_b_&
7523+50 7524+00 °© 7525+00 7526+00 75274008 ¥ 752500 7 L5 rero0—— |
<
|_
2]
HVCTRL #| <
-
0 T
C = =
( AT PR R s e Ve D e e e i <
-~ = LSS =
5 ///// 20"
VL
% S,
£ N
< 2
2,
v\(
|
-

MANUFACTURED TERMINAL SECTION, FLARED
STA 7524+I5.5 - STA 7524+53.0 RT

STEEL BEAM GUARDRAIL, GALVANIZED
STA 7524+53.0 - STA 7529+25.0 RT

SPECIAL _PROVISION (HAND SCALING)
STA 7527+43.0 - STA 7529+25.0 RT

SPECIAL PROVISION (ROCK ANCHOR)
STA 7528+73.0 - STA 7529+13.0 RT

EXISTING ROW

REMOVAL OF EXISTING DELINEATOR
STA 7524+74.0 RT
STA 7527+10.0 RT

DELINEATOR WITH STEEL POST
STA 7524+I5.5 RT (BLUE)
STA 7524+74.0 RT (WHITE)
STA 7527+10.0 RT (WHITE)

DIRECTION OF
TRAFFIC

CLEARING AND GRUBBING
(BY THE ACRE)
(SEE NOTES ON SHEET 10)

LEGEND
77 N\
TRIM BLASTING

() LocaTion —>

U~ ! ROCK ANCHOR 2

!__@_j LOCATION //
0 20 40 | PROJECT NAME: L YNDON
e | PROJECT NUMBER: M O9I-3(5])

SCALE IN FEET
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MATCH LINE STA 7529+25, SEE PREVIOUS SHEET
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= 12/13/2016

= 5323

USER
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7529+28.0, RT  STA 7529+28.0, RT N
= GRADE CATCHMENT
<|a DITCH TO DRAIN
2 (SEE_CROSS
4 SECTIONS)
. CATCHMENT DITCH
=XIS TING EXCAVATION
STA 7529+73.0 RT HEADWALL STA 7531+83.0 RT (SEE CROSS SECTIONS) STA 7534+92.50 (MM 142.707)
END CATCHMENT DITCH BEGIN CATCHMENT DITCH STA 7533+53.0 RT END LYNDON 1M 031-36G0
_____________________________________________________________________________________________________________________________________________________________________________ END CATCHMENT OITCH .t ...
_______________________________________________________________________________________________________________________________________________________________________________________________________________ GRADE CATCHMENT __ }
DITCH TO DRAIN
C—— > INTERSTATE 91 NORTHBOUND ISEE CHOSS N

7530+00

VX /2
TSN S
AN S

e

> ¥
WA 4 IS

GRADE TO
DRAIN
ROCK CUT TREATMENT PHOTO REFERENCE NUMBER
LOCATION 1213|4567 |8|9f|1l0(n]12]113]14[I15]16
TBI X | X
TB2 X X | x
TB3 X
TB4 x| x| x
TB5 x| x| x| x
TB6 X X | x
EXISTING HEADWALL x| x| x LEGEND
: TRIM BLASTING DIRECTION OF
NOTE: REFER TO CONTRACT DOCUMENTS FOR PHOTOGRAPHS !\ /\ L OCATION :> TRAFFIC
EXISTING ROW =
CLEARING AND GRUBBING
SPECIAL_PROVISION (HAND SCALING) REMOVING SIGNS DELINEATOR WITH STEEL POST (=) | ROCK_ANCHOR (/| BY THE ACRE)
STA 1529+25.0 - STA 7529+73.0 RT STA 7529+28.0 RT STA 7531+99.8 RT (WHITE) L A (SEE NOTES ON SHEET 10)
STA 7531+83.0 - STA 7533+53.0 RT STA 7534+24.8 RT (WHITE)
STEEL BEAM GUARDRAIL. GALVANIZED ERECTING SALVAGED SIGNS STA 7535+05.0 RT (GREEN) SIcN. LEGEND
STEEL BEAM GUARDRAIL, GALVANIZED STA 7529+28.0 RT 20N LELLAY P T :
STA 7529+25.0 - STA 7535+05.0 RT SPECIAL_PROVISION (TRIM_BLASTING) iRl : = ud Mt |LMYN(?§|N3(5|)
SETTING SALVAGED POST | - +48, = SALV el | PROJECT NUMBER: -
ANCHOR FOR STEEL BEAM RAIL STA 7529+28.0 RT TB2 - STA 7529+88.0 RT N = NEW SCALE IN FEET
STA 7534+98.5 RT TB3 - STA 7531+75.0 RT RET = RETAIN FILE NAME: z130370bdr.dgn PLOT DATE: 1271372016
2%10\7/?3_ %I; gXFIQSTTING DELINEATOR ;gg = g;ﬁ Z{g§§+gg.8 E; EXISTB":B = BACK TO BACK PROJECT LEADER: D. GOZALKOWSKI DRAWN BY: J. HEALD
1+99, - +65. s —— ) _
£ i et = F CHA— |0 v vos GETeD B HELDS




AGENCY OF TRANSPORTATION TRAFFIC SIGN SUMMARY SHEET
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“ION ST NEW SIGN POSTS
NEW & SALVAGED SIGNS NO.|  FLANGED SQUARE STEEL TUBULAR STEEL ) SIGN DETAIL
MILEMARKER, N PIMERSIENS POSTIOF|  CHANNEL (in) 0 (in) W-SHAPE STEEL | B REMARKS
STATION, S sFo
o LEGEND RIX|P b/ ft .75/2.0 |25 & | 3.0 | 3.5 | 4.0 | 5.0 [FTG. SIZE W DETAL | STD
SIG BER E| WIDTH |HEIGHT| ). wgn | SALV | SALV | T v g D ¢ | E |FOUND- WEIGHT [POST gMFg SHSM = FHWA STANDARD HIGHWAY DETAIL | on owe. | ShEET
N NUM A Gy | (i) SGN | Tis | A R[F | 5 00| 30 b/ft | H | E | ATION Ib/ft 240 | 30" SIZE| "EE SIGNS AND MARKINGS BOOK N SHSM | S vREr | NUMBER
NIG[S ] ™| | 77 |88 |2.42|3.35 r | E 7.6 | 9.0 10.8 4.6 D
LYNDON =
INTERSTATE 91 NB [ _ _ _
UL | | SALVAGED SIGN TO BE MOUNTED ON SALVAGED POST
THIS SHEET SUBTOTAL I I
ROUNDING
CF [ LF | LF | LF | LF | LF EA LB LB LB | LB PROJECT NAME: L YNDON
FINAL POST LENGTHS ARE TO BE DETERMINED L A ) L y
IN THE FIELD. POST SIZES ARE COMPUTED v v vV PROJECT NuMBER: |M  Q91-3(51)
E{r\iﬁgAgg 'S"“IESETMSATK'; ';ﬂ'EN'S;'IEBNgN THE FILE NAME: zI30370tss.dgn PLOT DATE: 12/13/2016
ST ANDARD. v = TEETEECI = = = INITRERE PROJECT LEADER: D. GOZALKOWSKI DRAWN BY: J. HEALD
SIGN POST DESIGN GUIDELINE. ' // ' LB s | EAe // ‘/I~IA_/ DESIGNED BY: J. OLSEN CHECKED BY: J. SHIELDS
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USER

FILE NAME = V:\Pro jects\ANY\K4\29752\CADD\_MSTN\13a378\Consultants\Highway\z13a370epscgnBl.dgn

DATE/TIME

EPSC PLAN NARRATIVE

1.1 PROJECT DESCRIPTION

THIS PROJECT INVOLVES THE REHABILITATION OF AN EXISTING ROCK SLOPE ADJACENT TO INTERSTATE 91
NORTHBOUND. THE PROJECT BEGINS AND ENDS BETWEEN MILE MARKERS 142.562 AND 142.707,
RESPECTIVELY. THE SUBJECT ROCK SLOPE IS LOCATED IN THE TOWN OF LYNDON, ADJACENT TO AND
RIGHT OF INTERSTATE 91 NORTHBOUND.

NOTE: AREA OF DISTURBANCE INCLUDES LIMITS OF EARTH DISTURBANCE WITHIN THE PROJECT AREA, AS
WELL AS WASTE, BORROW AND STAGING AREAS, AND OTHER EARTH DISTURBING ACTIVITIES WITHIN OR
DIRECTLY ADJACENT TO THE PROJECT LIMITS AS SHOWN ON THE ATTACHED EPSC PLAN.

TOTAL AREA OF DISTURBANCE AS SHOWN ON THE ATTACHED EPSC PLAN IS APPROXIMATELY 0.69 ACRE.

IT IS ANTICIPATED THAT THIS PROJECT WILL LAST ONE CONSTRUCTION SEASON.

1.2 SITE INVENTORY
1.2.1 TOPOGRAPHY

THE TOPOGRAPHY OF THE AREA IS FAIRLY FLAT WITH STEEP SLOPES ADJACENT TO THE NORTHBOUND
BARREL OF INTERSTATE 91. WITHIN THE PROJECT LIMITS THERE IS A HEADWALL AND DROP INLET THAT
RECEIVE WATER DRAINING OFF OF THE ROCK SLOPE AND INTERSTATE 91.

1.2.2 DRAINAGE, WATERWAYS, BODIES OF WATER, AND PROXIMITY TO NATURAL OR MAN-MADE
WATER FEATURES

DRAINAGE THROUGH THE PROJECT AREA CONSISTS PRIMARILY OF OVERLAND FLOW WHICH COLLECTS IN
GRASSED SWALES THAT RUN PARALLEL WITH INTERSTATE 91 AND EVENTUALLY DISCHARGE INTO A DROP
INLET THAT RUNS ACROSS THE NORTHBOUND BARREL TO THE MEDIAN. THERE ARE NO WETLANDS WITHIN
THE PROJECT CORRIDOR.

1.2.3 VEGETATION

THE VEGETATION IN THE PROJECT AREA CONSISTS OF GRASSY SWALES AND EVERGREEN TREES ON THE
ROCK SLOPE. THE IMPACT TO VEGETATION WILL CONSIST OF CLEARING AND GRUBBING ON TOP OF THE
ROCK SLOPE AND DITCH WORK ADJACENT TO THE INTERSTATE HIGHWAY. THE DISTURBED AREA WILL BE
COVERED WITH TEMPORARY EROSION MATTING UNTIL THE VEGETATION CAN BE ESTABLISHED AND
STABILIZE THE AREA.

1.2.4 SOILS
ALL SOIL DATA CAME FROM THE U.S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE FOR

THE COUNTY OF CALEDONIA, VERMONT. SEE TABLE BELOW FOR SOIL TYPES LOCATED WITHIN THE
PROJECT AREA.

MAP UNIT DESCRIPTION SLOPES K-VALUE
214D VERSHIRE-LOMBARD COMPLEX, VERY FINE 15-35% 0.32
SANDY LOAM

NOTE: K-VALUES GENERALLY INDICATE THE FOLLOWING:
0.0-0.23 = LOW EROSION POTENTIAL

0.24-0.36 = MODERATE EROSION POTENTIAL

0.37 AND HIGHER = HIGH EROSION POTENTIAL

1.2.5 SENSITIVE RESOURCE AREAS

CRITICAL HABITATS: NO

HISTORICAL OR ARCHEOLOGICAL AREAS: NO

PRIME AGRICULTURAL LAND: NO

THREATENED AND ENDANGERED SPECIES: YES, NORTHERN LONG EARED BAT, FEDERAL LISTED
THREATENED SPECIES.

WATER RESOURCE: NONE

WETLANDS: NO

1.3 RISK EVALUATION

THIS PROJECT DOES NOT FALL UNDER THE JURISDICTION OF CONSTRUCTION GENERAL PERMIT 3-9020 FOR
STORM WATER RUNOFF FROM CONSTRUCTION SITES. SHOULD CHANGES PRIOR TO OR DURING
CONSTRUCTION RESULT IN ONE OR MORE ACRES OF EARTH DISTURBANCE OR SHOULD THE PROJECT
BECOME PART OF A LARGER PLAN OF DEVELOPMENT, THE CONTRACTOR WILL BE RESPONSIBLE FOR ANY
ADDITIONAL PERMITTING.

1.4 EROSION PREVENTION AND SEDIMENT CONTROL

THE EROSION PREVENTION AND SEDIMENT CONTROL PLANS ARE MEANT AS A GUIDELINE FOR PREVENTING
EROSION AND CONTROLLING SEDIMENT TRANSPORT. THE PRINCIPLES OUTLINED IN THIS NARRATIVE
CONSIST OF APPLYING MEASURES THROUGHOUT CONSTRUCTION OF THE PROJECT IN ORDER TO MINIMIZE
SEDIMENT TRANSPORT TO THE RECEIVING WATERS. THE MEASURES INCLUDE STABILIZATION AND
STRUCTURAL PRACTICES STORM WATER CONTROLS AND OTHER POLLUTION PREVENTION PRACTICES.
THEY HAVE BEEN PROPOSED BY THE DESIGNER AS A BASIS FOR PROTECTING RESOURCES AND WILL NEED
TO BE BUILT UPON BASED ON THE SPECIFIC MEANS AND METHODS OF THE CONTRACTOR. REFER TO THE
VERMONT STANDARDS AND SPECIFICATIONS FOR EROSION PREVENTION AND SEDIMENT CONTROL AND
APPROPRIATE DETAIL SHEETS FOR SPECIFIC GUIDANCE AND CONSTRUCTION DETAILING.

ALL MEASURES SHALL BE REGULARLY MAINTAINED AND SHALL BE CHECKED FOR SEDIMENT BUILD-UP.
SEDIMENT SHALL BE DISPOSED OF AT AN APPROVED SITE WHERE IT WILL NOT BE SUBJECT TO EROSION.

1.4.1 MARK SITE BOUNDARIES
SITE BOUNDARIES AND AREAS CONSTRUCTION EQUIPMENT CAN ACCESS SHALL BE DELINEATED.

PROJECT DEMARCATION FENCING (PDF) SHALL BE USED TO PHYSICALLY MARK SITE BOUNDARIES.

1.4.2 LIMIT DISTURBANCE AREA

PREVENTING INITIAL SOIL EROSION BY MINIMIZING THE EXPOSED AREA IS MUCH MORE EFFECTIVE THAN
TREATING ERODED SEDIMENT. EARTH DISTURBANCE CAN BE MINIMIZED THROUGH CONSTRUCTION

PHASING BY ONLY OPENING UP EARTH AS NECESSARY. THIS CAN LIMIT THE AREA THAT WILL BE DISTURBED
AND EXPOSED TO EROSION. EMPLOY TEMPORARY CONSTRUCTION STABILIZATION PRACTICES IN
INCREMENTAL STAGES AS PHASES CHANGE. FOR PROJECTS WHICH FALL UNDER THE CONSTRUCTION
GENERAL PERMIT, ONLY THE ACREAGE LISTED ON THE PERMIT AUTHORIZATION MAY BE EXPOSED AT ANY
GIVEN TIME.

MAINTAINING VEGETATED BUFFERS ALONG STREAM BANKS, WETLANDS OR OTHER SENSITIVE AREAS IS A
CRUCIAL EROSION AND SEDIMENT CONTROL MEASURE THAT SHOULD BE ESTABLISHED WHEREVER
POSSIBLE.

1.4.3 SITE ENTRANCE/EXIT STABILIZATION

TRACKING OF SEDIMENT ONTO PUBLIC HIGHWAYS SHALL BE MINIMIZED TO REDUCE THE POTENTIAL FOR
RUNOFF ENTERING RECEIVING WATERS. INSTALLATION SHALL COINCIDE WITH THE CONTRACTOR’S
PROGRESS SCHEDULE.

STABILIZED CONSTRUCTION ENTRANCES SHALL BE INSTALLED AS PROPOSED ON THE EPSC PLAN AND
ANYWHERE EQUIPMENT WILL BE GOING FROM AREAS OF EXPOSED SOILS TO PAVED SURFACES.

1.4.4 INSTALL SEDIMENT BARRIERS
SEDIMENT BARRIERS SHALL BE UTILIZED TO INTERCEPT RUNOFF AND ALLOW SUSPENDED SEDIMENT TO
SETTLE OUT. THEY SHALL BE INSTALLED PRIOR TO ANY UP SLOPE WORK.

FILTER FABRIC DROP INLET PROTECTION AND PIPE INLET PROTECTION WILL BE INSTALLED TO FILTER
SEDIMENT FROM INCOMING STORM WATER FOR EXISTING DROP INLETS AND CULVERTS ALONG THE
INTERSTATE.

1.4.5 DIVERT UPLAND RUNOFF

DIVERSIONARY MEASURES SHALL BE USED TO INTERCEPT RUNOFF FROM ABOVE THE CONSTRUCTION AND
DIRECT IT AROUND THE DISTURBED AREA SO THAT CLEAN WATER DOES NOT BECOME MUDDIED WHILE
TRAVELING OVER EXPOSED SOILS ON THE CONSTRUCTION SITE.

THE PROJECT AREA IS RELATIVELY FLAT. THEREFORE IT IS NOT ANTICIPATED THAT DIVERSION MEASURES
WILL BE NECESSARY.

1.4.6 SLOW DOWN CHANNELIZED RUNOFF
CHECK STRUCTURES SHALL BE UTILIZED TO REDUCE THE VELOCITY, AND THUS THE EROSIVE POTENTIAL,
OF CONCENTRATED FLOW IN CHANNELS.

STONE CHECK DAMS WILL BE INSTALLED AS PROPOSED ON THE EPSC PLAN, AT A MINIMUM.

1.4.7 CONSTRUCT PERMANENT CONTROLS
PERMANENT STORMWATER TREATMENT DEVICES SHALL BE INSTALLED AS SHOWN ON THE PLANS AND IN
ACCORDANCE WITH PERMIT CONDITIONS.

1.4.8 STABILIZE EXPOSED SOILS DURING CONSTRUCTION
ALL AREAS OF DISTURBANCE MUST HAVE TEMPORARY STABILIZATION IN PLACE WITHIN 48 HOURS OF
DISTURBANCE.

SURFACE ROUGHENING OF ALL EXPOSED SLOPES, COMBINED WITH TEMPORARY MULCHING, SHALL BE
UTILIZED ON A REGULAR BASIS. BIODEGRADABLE EROSION CONTROL MATTING OR AN EQUIVALENT SHALL
BE USED TO STABILIZE ALL SLOPES STEEPER THAN 1:3.

THE FORECAST OF RAINFALL EVENTS SHALL TRIGGER IMMEDIATE PROTECTION OF EXPOSED SOILS.

1.4.9 WINTER STABILIZATION
IF CONSTRUCTION ACTIVITIES INVOLVING EARTH DISTURBANCE CONTINUE PAST OCTOBER 15 OR BEGIN
BEFORE APRIL 15, THE FOLLOWING MUST BE INCORPORATED INTO THE EPSC PLAN:

1. ENLARGED ACCESS POINTS, STABILIZED TO PROVIDE FOR SNOW STOCKPILING.
2. LIMITS OF DISTURBANCE MOVED OR REPLACED TO REFLECT BOUNDARY OF WINTER WORK.

3. A SNOW MANAGEMENT PLAN INCLUDING ADEQUATE STORAGE AND CONTROL OF SNOWMELT,
REQUIRING CLEARED SNOW TO BE STORED DOWN GRADIENT OF ALL AREAS OF
DISTURBANCE AND PROHIBITING STORAGE OF SNOW IN STORMWATER TREATMENT
STRUCTURES.

4. A MINIMUM 25 FOOT BUFFER SHALL BE MAINTAINED FROM PERIMETER CONTROLS SUCH AS
SILT FENCE TO ALLOW FOR SNOW CLEARING AND MAINTENANCE.

5. IN AREAS OF DISTURBANCE WITHIN 100 FEET OF A RECEIVING WATER, SILT FENCE SHALL
BE REINFORCED OR ELSE REPLACED WITH PERIMETER DIKES, SWALES, OR OTHER
PRACTICES RESISTANT TO THE FORCES OF SNOW LOADS.

6. DRAINAGE STRUCTURES SHALL BE KEPT OPEN AND FREE OF SNOW AND ICE DAMS.

7. THE CONTRACTOR SHALL INSTALL SILT FENCE AND OTHER PRACTICES REQUIRING EARTH
DISTURBANCE AHEAD OF GROUND FREEZING.

8. WHERE MULCH IS THE SELECTED STABILIZATION MEASURE, USE DOUBLE THE STANDARD
RATE OF MULCH.

9. THE REQUIREMENT FOR NETTING OR OTHER APPROACH TO ANCHOR MULCH TO PREVENT
REMOVAL BY WIND.

10. TO ENSURE COVER OF DISTURBED SOIL IN ADVACE OF A MELT EVENT, AREAS OF
DISTURBED SOIL MUST BE STABILIZED AT THE END OF EACH WORK DAY, WITH THE
FOLLOWING EXCEPTIONS:

a. IF NO PRECIPITATION WITHIN 24 HOURS IS FORECAST AND WORK WILL RESUME IN
THE SAME DISTURBED AREA WITHIN 24 HOURS, DAILY STABILIZATION IS NOT
NECESSARY.

b. DISTURBED AREAS THAT COLLECT AND RETAIN RUNOFF, SUCH AS HOUSE
FOUNDATIONS OR OPEN UTILITY TRENCHES.

11. REMOVE SNOW OR ICE TO LESS THAN 1 INCH THICKNESS PRIOR TO STABILIZATION.

1.4.10 STABILIZE SOIL AT FINAL GRADE
EXPOSED SOIL MUST BE STABILIZED WITHIN 48 HOURS OF REACHING FINAL GRADE.

SEED, MULCH, FERTILIZER AND LIME SHALL BE USED TO ESTABLISH PERMANENT VEGETATION. FOR
SLOPES STEEPER THAN 1:3, BIODEGRADABLE EROSION CONTROL MATTING OR AN EQUIVALENT SHALL BE
USED INSTEAD OF MULCH.

1.4.11 DE-WATERING ACTIVITIES
NO DE-WATERING ACTIVITIES ANTICIPATED AT THIS TIME.

1.4.12 INSPECT YOUR SITE

INSPECT THE PROJECT SITE BASED ON SPECIAL PROVISION REQUIREMENTS OR CONSTRUCTION GENERAL
PERMIT AUTHORIZATION STIPULATIONS.

1.5 SEQUENCE AND STAGING

THIS SECTION WILL BE DEVELOPED BY THE CONTRACTOR USING THE GUIDANCE OUTLINED IN THE VTRANS
EPSC PLAN CONTRACTOR CHECKLIST.

1.5.1 CONSTRUCTION SEQUENCE

1.5.2 OFF-SITE ACTIVITIES

IN ADDITION TO THE CONTRACTOR CHECKLIST ANY ACTIVITIES OUTSIDE THE CONSTRUCTION LIMITS SHALL
FOLLOW SPECIFICATION 105.25- 105.29 OF THE STANDARD SPECIFICATIONS FOR CONSTRUCTION.

1.5.3 UPDATES
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VAOT LOW GROW /FINE FESCUE MIX

ST ) en-12e
@(/ Tbm T

LBS/AC
WEIGHT | BROADCAST | HYDROSEED NAME LATIN NAME GERM | PURITY
38% 57 95|CREEPING RED FESCUE |FESTUCA RUBRA VAR. RUBRA 90% 98%
29% 43.5 72.5|HARD FESCUE FESTUCA LONGIFOLIA 85% 95%
15% 22.5 37.5|CHEWINGS FESCUE FESTUCA RUBRA VAR. COMMUTATA 87% 95%
15% 22.5 37.5|ANNUAL RYEGRASS LOLIUM MULTIFLORUM 90% 95%
3% 4.5 7.5|INERTS
1007% 150 250
VAOT RURAL AREA MIX
LBS/AC
WEIGHT | BROADCAST | HYDROSEED NAME LATIN NAME GERM | PURITY
37.5% 22.5 45|CREEPING RED FESCUE |FESTUCA RUBRA VAR. RUBRA 85% 98%
37.5% 22.5 45| TALL FESCUE FESTUCA ARUNDINACEA 90% 95%
5.0% 3 6|RED TOP AGROSTIS GIGANTEA 90% 95%
15.0% 9 18| WHITE FIELD CLOVER | TRIFOLIUM REPENS 85% 98%
5.0% 3 6|ANNUAL RYE GRASS LOLIUM MULTIFLORUM 85% 95%
100% 60 120

GENERAL AMENDMENT GUIDANCE
FERTILIZER LIME

10/20/10 |AG LIME PELLITIZED
500 LBS/AC |2 TONS/AC |1 TONS/AC

CONSTRUCT ION GUIDANCE

|.SEED MIX:s THE CONTRACTOR SHALL COORDINATE WITH THE RESIDENT ENGINEER
ON WHICH SEED MIX TO USE.

2.SEED MIXs USE AS INDICATED IN THE PLANS AND/OR FOR ALL ESTABL ISHED
UPLAND (NON WETLAND) AREAS DISTURBED BY THE CONTRACTOR.

3.ALL SEED MIXTURES: SHALL NOT HAVE A WEED CONTENT EXCEEDING 0.40% BY
WEIGHT AND SHALL BE FREE OF ALL NOXIOUS SEED.

4 FERTILIZER AND LIMESTONE: SHALL FOLLOW RATES SHOWN ON PLAN OR AS
DIRECTED BY THE ENGINEER.

5.HAY MULCH: TO BE PLACED ON EARTH SLOPES AT THE RATE OF 2 TONS/ACRE,
ACHIEVE 90% GROUND COVER OR AS DIRECTED BY THE ENGINEER.

6. HYDROSEED ING: ALTHOUGH GUIDANCE IS GIVEN ABOVE THE SITE CONDITIONS
AND THE TYPE OF HYDROSEED PROPOSED FOR USE WILL ULTIMATELY DICTATE
THE AMOUNTS AND TYPES OF SOIL AMENDMENTS TO BE APPLIED.

7. TURF ESTABL ISHMENT: PLACING SEED, FERTILIZER, LIME AND MULCH PRIOR
TO SEPTEMBER 15 AND AFTER APRIL 15 CAN BETTER ENSURE A VIGOROUS
GROWTH OF GRASS.

%M'N SYMBOL

TAMP SOIL
4"MIN FIRMLY m
pae N A

NOT TO SCALE

JUTE MESH STAPLE DETAIL

EXCELSIOR BLANKET
EROSION CONTROL MATTING

DETAIL 1| TERMINAL FOLD

6|| N
12 | - ugﬁjﬁt\\
AL | ol
STAPLES STAPLES

JUTE MESH EXCELSIOR BLANKET
EROSION CONROL MATTING
DETAIL 2 JUNCTION SLOT

TAMP SOIL <I>
FIRMLY
TAMP SOIL

|2|| e

A—A ¢' FIRMLY
Al er-12n |
STAPLES M/)Gn_ |2||
JUTE MESH | I
EXCELSIOR BLANKET STAPLE

JUTE MESH

EROSION CONTROL MATTING FRoSION CONTROL MATTING EEXRCOESLISOINORCOBNLTARNOKLETMASTHTAILNLG

DETAIL 3 ANCHOR SLOT DETAIL 4 CHECK SLOT BE BUTTED TOGETHER

DETAIL 5 LAP JOINT
CONSTRUCTION SPECIFICATIONS

l. EROSION MATTING, CHECK SLOTS, SHALL BE SPACED IN DITCH CHANNEL SO
THAT ONE OCCURS WITHIN EACH 50° ON SLOPES OF MORE THAN 4% AND LESS
THAN 6%. ON SLOPES OF 6% OR MORE, THEY SHALL BE SPACED SO THAT ONE
OCCURS WITHIN EACH 25’.

2. APPLY FERTILIZER, LIME SEED PRIOR TO PLACING MATTING.

3. STAPLES ARE TO BE PLACED ALTERNATELY, IN COLUMNS APPROXIMATELY 2’
APART AND IN ROWS APPROXIMATELY 3‘ APART. APPROXIMATELY 175 STAPLES
ARE REQUIRED PER 4’ X225 ROLL OF MATERIAL AND 125 STAPLES ARE
REQUIRED PER 4’ X150° ROLL OF MATERIAL.

4. DISTURBED AREAS SHALL BE SMOOTHLY GRADED. EROSION CONTROL MATERIAL
SHALL BE PLACED LOOSELY OVER GROUND SURFACE. DO NOT STRETCH.

5. ALL TERMINAL ENDS AND TRANSVERSE LAPS SHALL BE STAPLED AT
APPROX IMATELY 12" INTERVALS.

SYMBOL
| 50° MIN
- @‘
y
/Q/\if — 1? MIN — //)<<i--~ NOT TO SCALE
EXISTING MOUNTABLE EXISTING
PROF ILE BERM PAVEMENT
GROUND (OPT IONAL)
CLOTH
EXISTING 10 MIN
GROUND
S b | EXISTING
o 12 MIN 12° MIN | PAVEMENT
N\ i “ T
PLAN VIEW 10’ MIN

CONSTRUCTION SPECIF ICATIONS

|.STONE SIZE- USE 1-4" STONE, RECLAIMED OR RECYCLED CONCRETE
EQUIVALENT.

2.LENGTH- NOT LESS THAN 50’ (EXCEPT ON A SINGLE RESIDENCE LOT WHERE A
30° MINIMUM LENGTH APPLIES).

3. THICKNESS- NOT LESS THAN 8".

4.WIDTH- 12 MINIMUM, BUT NOT LESS THAN THE FULL WIDTH AT POINTS
WHERE INGRESS OR EGRESS OCCURS. 24’ |IF SINGLE ENTRANCE TO SITE.

S.gESLEXTILE MUST BE PLACED OVER THE ENTIRE AREA PRIOR TO PLACING

6. SURFACE WATER- ALL SURFACE WATER FLOWING OR DIVERTED TOWARD
CONSTRUCTION ENTRANCES SHALL BE PIPED BENEATH THE ENTRANCE. IF
EEE&NgTES IMPRACTICAL, A MOUNTABLE BERM WITH 531 SLOPES WILL BE

I L ]

T.MAINTENANCE- THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH
WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC
RIGHTS-OF -WAY, ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO
PUBLIC RIGHTS-OF-WAY MUST BE REMOVED IMMEDIATELY.

8. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED
géTHCE STONE AND WHICH DRAINS INTO AN APPROVED SEDIMENT TRAPPING
VICE.

9.PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED
ACCORDING TO PERMIT REQUIREMENTS.

ADAPTED FROM VTRANS TECHNICAL LANDSCAPE MANUAL FOR

ROADWAYS AND TRANSPORTATION FACILITIES TURF ESTABL ISHMENT

THIS WORK SHALL BE PERFORMED IN ACCORDANCE WITH REVISIONS

SECTION 65IFOR SEED (PAY ITEM 65LI5) JANUARY 12, 2015 WHF

PAY—HEM—6532h-

THIS WORK SHALL BE PERFORMED IN ACCORDANCE WITH SECTION |APRIL 16, 2007 _ WHF

653 AND AS SHOWN IN THE PLANS FOR TEMPORARY EROSION JANUARY 13, 2009 WHF

MATTING (PAY ITEM 653.20)-O0R—1PERMANENTTEROSION—MATHNG—

ADAPTED FROM DETAILS PROVIDED BY: NEW YORK STATE DEC ROLLED EROSION ADAPTED FROM DETAILS PROVIDED BY: NEW YORK STATE DEC STABILIZED
ORIGINALLY DEVELOPED BY USDA-NRCS CONTROL PRODUCT ORIGINALLY DEVELOPED BY USDA-NRCS CONSTRUCT ION
VERMONT DEPARTMENT OF ENVIRONMENTAL CONSERVATION VERMONT DEPARTMENT OF ENVIRONMENTAL CONSERVATION
(RECP) DITCH ENTRANCE
NOTES: NOTES:
REFER TO *THE VERMONT STANDARDS & SPECIFICATIONS FOR REFER TO "THE VERMONT STANDARDS & SPECIFICATIONS FOR
EROSION PREVENTION & SEDIMENT CONTROL -2006- *FROM  pmromerore EROSION PREVENTION & SEDIMENT CONTROL -2006- "FROM  REviSioN
THE VT AGENCY OF NATURAL RESOURCES FOR ADDITIONAL THE VT AGENCY OF NATURAL RESOURCES FOR ADDITIONAL
GUIDANCE. MARCH 8, 2007 JMF GUIDANCE IMARCH 24, 2008 WHF

JANUARY 13, 2009 WHF

THIS WORK SHALL BE PERFORMED IN ACCORDANCE WITH

SECTION 653 FOR VEHICLE TRACKING PAD (PAY ITEM 653.35)

OR AS SPECIFIED IN THE CONTRACT.
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2"X4" WOOD FRAME  ragpc SYMBOL
- A i STAKE | |||
T S — i B
g N e ) NOT TO SCALE
/< o MAX.
NSNS N 3 g =
MINO 111 0 N
T e L= F I ]
sl i == 12
y y ' =lI==)1=07a
M=M=I= %%
FRAME
=
I TH
ol Sl
TN
~ GATHER EXCESS
AL . —FABRIC AT CORNERS

CONSTRUCTION SPECIF ICATIONS

l. FILTER FABRIC SHALL HAVE AN APPARENT OPENING SIZE OF 40-85. BURLAP
MAY BE USED FOR SHORT TERM APPL ICATIONS.

2. CUT FABRIC FROM A CONTINUOUS ROLL TO EL IMINATE JOINTS. IF JOINTS ARE
NEEDED THEY WILL BE OVERLAPPED TO THE NEXT STAKE.

3. STAKE MATERIALS WILL BE STANDARD 2"x 4" WOOD OR EQUIVALENT METAL
WITH A MINIMUM LENGTH OF 3.

4,SPACE STAKES EVENLY AROUND INLET 3’ APART AND DRIVE A MINIMUM 18"
DEEP. SPANS GREATER THAN 3° MAY BE BRIDGED WITH THE USE OF WIRE
MESH BEHIND THE FILTER FABRIC FOR SUPPORT.

5. FABRIC SHALL BE EMBEDDED 1° MINIMUM BELOW GROUND AND BACKFILLED. IT
SHALL BE SECURELY FASTENED TO THE STAKES AND FRAME.

6. A 2" x 4" WOOD FRAME SHALL BE COMPLETED AROUND THE CREST OF THE
FABRIC FOR OVER FLOW STABILITY.

7. MAXIMUM DRAINAGE AREA | ACRE

5T 6"- 12"
stapLe” |/ Tbm T

STAPLE DETAIL

SYMBOL
SPACING (X) i g
_VARIES WITH SLOPE _
= A NOT TO SCALE
________ _ TCREST HEIGHT (H)
?HE&EE G, 1@ CENTERL INE
N7
yo HUD
"SLOPE (ft/f1)
3 1.5 MIN
A 9|| //&//(QQ
SOl [ i
e ASNEFAY 3/4" STONE 2 o~ 2 —
O DORN AS NECESSARY\ [ <221t ] )
NOLANNG, > CXK;Z§Q<E>\\ 24" MAX
FABRIC 57 pitcw RO
2--3- 1= BOTTOM FILTER, . e/l [6”
B FILTER | | \
TRENCH SECTION A-A SECTION B-B

CONSTRUCTION SPECIFICATIONS
|. STONE WILL BE PLACED ON A FILTER FABRIC FOUNDAT ION.

2. CHECK DAMS SHALL BE SPACED SO THAT THE ELEVATION OF THE CREST OF THE
DOWNSTREAM DAM IS AT THE SAME ELEVATION AS THE TOE OF THE UPSTREAM
DAM.

3.3/4" FILTERING STONE MAY BE ADDED TO THE FACE OF THE CHECK DAM AS
NECESSARY.

4. EXTEND THE STONE A MINIMUM OF 1.5 BEYOND THE DITCH BANKS TO PREVENT

CUTTING AROUND THE DAM.

5. PROTECT CHANNEL DOWNSTREAM OF THE LOWEST CHECK DAM FROM SCOUR AND
EROSION WITH STONE OR LINER AS APPROPRIATE.

6. ENSURE THAT CHANNEL APPURTENANCES SUCH AS CULVERT ENTRANCES BELOW
CHECK DAMS ARE NOT SUBJECT TO DAMAGE OR BLOCKAGE FROM DISPLACED
STONE.

7. MAXIMUM DRAINAGE AREA 2 ACRES.

TAMP SOIL L= LN SYMBOL
4"MIN FIRMLY ?<§:;T§\\
peul N 6"-|2-ﬂ

NOT TO SCALE

JUTE MESH EXCELSIOR BLANKET

EROSION CONTROL MATTING
DETAIL | TERMINAL FOLD

6|| L
o o e
WIEI, e O
STAPLES STAPLES
EROSION CONROL MATTING

JUTE MESH EXCELSIOR BLANKET
DETAIL 2 JUNCTION SLOT

TAMP SOIL
FIRMLY
|2|| . %
LA 8-z /@
STAPLES | '
JUTE MESH STAPLE

EXCELS 10R BLANKET
JUTE MESH T EROSION CONTROL MATTING
EROSION CONTROL MATTING “Fycri'STOR BLANKET SHALL BE BUTTED

DETAIL 3 ANCHOR SLOT TOGETHER
DETAIL 4 LAP JOINT

CONSTRUCTION SPECIF ICATIONS

l. APPLY TO SLOPES GREATER THAN 3H: IV OR WHERE NECESSARY TO AID IN
ESTABLISHING VEGETATION.

2. APPLY FERTILIZER, LIME SEED PRIOR TO PLACING MATTING.

3. STAPLES ARE TO BE PLACED ALTERNATELY, IN COLUMNS APPROXIMATELY 2’
APART AND IN ROWS APPROXIMATELY 3° APART. APPROXIMATELY 175 STAPLES
ARE REQUIRED PER 4’ X225 ROLL OF MATERIAL AND 125 STAPLES ARE
REQUIRED PER 4° X150° ROLL OF MATERIAL.

4. DISTURBED AREAS SHALL BE SMOOTHLY GRADED. EROSION CONTROL MATERIAL
SHALL BE PLACED LOOSELY OVER GROUND SURFACE. DO NOT STRETCH.

5. ALL TERMINAL ENDS AND TRANSVERSE LAPS SHALL BE STAPLED AT
APPROX IMATELY 12" INTERVALS.

ADAPTED FROM DETAILS PROVIDED BY: NEW YORK STATE DEC FILTER FABRIC
ORIGINALLY DEVELOPED BY USDA-NRCS DROP INLET
VERMONT DEPARTMENT OF ENVIRONMENTAL CONSERVATION

PROTECT ION
NOTES:
REFER TO "THE VERMONT STANDARDS & SPECIFICATIONS FOR
EROSION PREVENTION & SEDIMENT CONTROL -2006- " FROM [REVISIONS
THE VT AGENCY OF NATURAL RESOURCES FOR ADDITIONAL IMARCH 1. 2008 WHF

GUIDANCE.

JANUARY 13, 2009 WHF

THIS WORK SHALL BE PERFORMED IN ACCORDANCE WITH

SECTION 653 FOR INLET PROTECTION DEVICE, TYPE I(PAY

ITEM 653.40).

ADAPTED FROM DETAILS PROVIDED BY:NEW YORK STATE DEC ADAPTED FROM DETAILS PROVIDED BY:NEW YORK STATE DEC ROLLED EROSION
ORIGINALLY DEVELOPED BY USDA-NRCS CHECK DAM ORIGINALLY DEVELOPED BY USDA-NRCS CONTROL PRODUCT
VERMONT DEPARTMENT OF ENVIRONMENTAL CONSERVATION VERMONT DEPARTMENT OF ENVIRONMENTAL CONSERVATION (RECP) SIDE SLOPE
NOTES: NOTES:
REFER TO "THE VERMONT STANDARDS & SPECIFICATIONS FOR REFER TO "THE VERMONT STANDARDS & SPECIFICATIONS FOR
EROSION PREVENTION & SEDIMENT CONTROL -2006- "FROM  REVISIONS EROSION PREVENTION & SEDIMENT CONTROL -2006- “FROM  E=viSTONS
THE VT AGENCY OF NATURAL RESOURCES FOR ADDITIONAL VARCH 212008 T THE VT AGENCY OF NATURAL RESOURCES FOR ADDITIONAL APRIL 16, 2007 TVE

GUIDANCE.

JANUARY 8, 2009 WHF

THIS WORK SHALL BE PERFORMED IN ACCORDANCE WITH

SECTION 653 FOR TEMPORARY STONE CHECK DAM, TYPE I(PAY

ITEM 653.25)

PAYHEM—65321%

GUIDANCE.

THIS WORK SHALL BE PERFORMED IN ACCORDANCE WITH SECTION [JANUARY 13, 2009 WHF

653 AND AS SHOWN IN THE PLANS FOR TEMPORARY EROSION

MATTING (PAY ITEM 653.20)-0R—PERMANENTEROSION—MATHNG—
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u SYMBOL

&

NOT TO SCALE

PIPE
DIA. |R

gn |7
24" 7:
30" 8’

//// 27 X _FILTERING STONE

CULVERT -4+ (AS NECESSARY)
2"-3" STONE
GEOTEXTILE

SECTION A-A

CONSTRUCTION SPECIFICATIONS

l. USE 2" TO 3" STONE. FILTERING STONE SHALL BE 3/4".

2. PLACE STONE OVER GEOTEXTILE.

3. ONCE THE AREAS UPSTREAM FROM THE CHECK DAM ARE STABILIZED WITH
VEGETATION, THE SEDIMENT TRAPPED BEHIND THE DAM SHALL BE DISPOSED OF
IN AN APPROVED WASTE AREA.

4, THE CHECK DAM(S) SHALL BE FLATTENED AND GRADED IN A MANNER WHICH
PROTECTS THE AREA FROM EROSION AND CHANNEL BLOCKAGE . (GEOTEXTILE
MUST BE REMOVED).

5. THE GEOTEXTILE MUST BE DISPOSED OF APPROPRIATELY.

6. THE AREA CONTRIBUTING TO THE CHECK DAM SHALL NOT EXCEED 4 ACRES.

ADAPTED FROM DETAILS PROVIDED BY: ILLINOIS USDA-NRCS PIPE INLET
ORIGINALLY DEVELOPED BY USDA-NRCS PROTECT | ON
[REVISIONS
IMARCH 6, 2008 WHF

JANUARY 13, 2009 WHF

THIS WORK SHALL BE PERFORMED IN ACCORDANCE WITH
SECTION 653 FOR INLET PROTECTION DEVICE, TYPE I(PAY
ITEM 653.40).
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DIRECTION OF TRAFFIC

IM 09I1-3(51) PROJECT AREA OM3-R

TEMPORARY TRAFFIC BARRIER
PAVEMENT MARKING MASK

TEMPORARY PAVEMENT
MARKING TAPE

CHANNELIZING DEVICE

ARROW BOARD

750’

260’ 780’ 390’ 160’ 50° 50° 50’ 780’

OM3_R - 21
SEE DETAL B |

° o%’----7-----------‘----- ®

ROAD WORK SEE DETAIL A

G20-2
48IIX24II =

GENERAL TRAFFIC CONTROL NOTES
. THE CONTRACTOR SHALL SUBMIT A TRAFFIC CONTROL PLAN TO THE ENGINEER AND VAOT HIGHWAY SAFETY AND
o DESIGN SECTION FOR REVIEW ONE MONTH PRIOR TO PERFORMING ANY CONSTRUCTION ACTIVITY. THE PLAN SHALL
o INCLUDE PROVISIONS FOR IMPLEMENTATION AND MAINTENANCE OF TRAFFIC CONTROL FOR ALL WORK ASSOCIATED
WITH THIS PROJECT.UPON WRITTEN APPROVAL FROM THE ENGINEER, THE CONTRACTOR SHALL IMPLEMENT THE
: ARROW TRAFFIC CONTROL PLAN AND COMMENCE CONSTRUCTION ACTIVITIES. ALL COSTS ASSOCIATED WITH THE DEVELOPMENT
BOARD AND ANY NECESSARY REVISION OF A TRAFFIC CONTROL PLAN SHALL BE PAID FOR UNDER CONTRACT ITEM 900.645
%%D:QQ - SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE).
LANE
% closed 2. TRAFFIC CONTROL PLANS ARE INTENDED TO BE DEVELOPED IN CONJUNCTION WITH VAOT STANDARD SHEETS,
S W4-2 SECTION 6 OF THE LATEST EDITION OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD) AND ITS
N 48"X48" . REVISIONS, AND AT THE DISCRETION OF THE ENGINEER.
48"X48" 3. LOCATIONS OF TEMPORARY TRAFFIC CONTROL DEVICES ARE APPROXIMATE, ACTUAL LOCATIONS SHALL BE

SIGN AND POSTS

PORTABLE CHANGEABLE MESSAGE SIGN

822 a ooooo

18

12" X 36" OBJECT MARKER TO BE

INSTALLED AT BEGINNING OF BARRIER
TANGENT. STRIPES SLOPE DOWNWARD
TOWARD THE SIDE OF THE BARRIER
ON WHICH TRAFFIC IS TO PASS.
MOUNTING IS DETERMINED BY THE
ENGINEER.

BLACK

FLUORESCENT ORANGE

GUARDRAIL DELINEATORS SHALL BE

MOUNTED EVERY 20 FEET ALONG THE
SIDE OF THE BARRIER, WITH YELLOW ON
THE DRIVER'S LEFT AND WHITE ON THE
DRIVER’S RIGHT. SEE STD. G-I FOR
GUARDRAIL DELINEATOR SPECIFICATIONS.

TEMPORARY BARRIER

DETAIL B

NOT TO SCALE

I WHEELOCK| . é¢¢&¢y’
;' ':‘ I
ARROW i I 16 STA 7524+15.5 STA 7535+05.0

BOARD
DETAIL A

NOT TO SCALE

DETERMINED IN THE FIELD BY THE ENGINEER.
. PORTABLE CHANGEABLE MESSAGE SIGN LOCATION AND MESSAGES ARE TO BE APPROVED BY THE ENGINEER.

5. ALL SIGNS ASSOCIATED WITH THE TEMPORARY WORK ZONE SHALL BE GATE POSTED AND SHALL BE
VISIBLE TO THE TRAVELING PUBLIC FOR THE DURATION OF THE CLOSURE.

6. TEMPORARY TRAFFIC BARRIER SHALL BE USED FOR THE WORK ZONE AS INDICATED IN THE TRAFFIC
CONTROL SHEET AND PAID FOR UNDER CONTRACT ITEM 900.645 SPECIAL PROVISION (TRAFFIC CONTROL,
ALL-INCLUSIVE), ANY INTERIM REMOVING AND SETTING OF THE TEMPORARY TRAFFIC BARRIER SHALL BE
INCIDENTAL TO CONTRACT ITEM 900.645 SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE).

7. THE TEMPORARY TRAFFIC BARRIER SHALL BE PLACED TWO FEET OUTSIDE THE EXISTING NORTHBOUND
PASSING LANE, THROUGH THE LENGTH OF THE WORK AREA AND SHALL HAVE A [:l6 TAPER EXTENDING
OUTSIDE OF THE CLEAR ZONE (30 FEET OUTSIDE TRAVELED WAY).IF IT IS NOT POSSIBLE TO GET THE
TEMPORARY TRAFFIC BARRIER OUTSIDE OF THE CLEAR ZONE THEN AN IMPACT ATTENUATOR SHALL BE
USED AND WILL BE INCIDENTAL TO THE ITEM 900.645 SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE).

8. ONCE TRAFFIC CONTROL DEVICES HAVE BEEN INSTALLED, THE CONTRACTOR SHALL BEGIN WORK IMMEDIATELY
AND PROCEED IN A TIMELY MANNER THROUGH TO COMPLETION OF CONSTRUCTION IN ORDER TO MINIMIZE
HAZARD AND INCONVENIENCE TO THE TRAVELING PUBLIC AS DIRECTED BY THE ENGINEER.

9. ALL SIGNS, BARRICADES, AND OTHER TRAFFIC CONTROL DEVICES SHALL BE CLEANED WEEKLY. ADDITIONAL
CLEANING WILL BE AT THE DISCRETION OF THE ENGINEER. EXISTING PERMANENT SIGNS THAT CONTRADICT
TEMPORARY TRAFFIC CONTROL SIGNS SHALL BE REMOVED AND REPLACED OR COVERED FOR THE PERIOD OF
TIME THAT THE TRAFFIC CONTROL PLAN IS IMPLEMENTED. COST FOR THIS WORK SHALL BE CONSIDERED
INCIDENTAL TO CONTRACT ITEM 900.645 SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE).

@ b» 0. THE CONTRACTOR IS NOTIFIED THAT ALL ROADWAYS INCLUDED IN AND ASSOCIATED WITH THIS PROJECT ARE

S

/
ROAD
WORK
AHEAD
W20-|
48"X48"

SUBJECT TO OCCASIONAL USE AND TRAVEL BY EMERGENCY RESPONSE VEHICLES. THE CONTRACTOR SHALL

MAKE AND IMPLEMENT PLANS AND PROCEDURES DESIGNED TO ENSURE SWIFT AND UNIMPEDED TRAVEL OF
EMERGENCY RESPONSE VEHICLES THROUGH CONSTRUCTION ZONES AND SHALL SUBMIT THEM TO THE ENGINEER.
ANY COSTS ASSOCIATED WITH SUCH PLANS AND PROCEDURES SHALL BE INCIDENTAL TO CONTRACT ITEM 900.645
SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE).

Il. THE PRICE BID FOR ITEM 900.645 SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE) SHALL ACCOUNT FOR
ALL EQUIPMENT, LABOR, AND MATERIALS NECESSARY TO IMPLEMENT AND PROVIDE FOR TRAFFIC CONTROL,
WITH THE EXCEPTION OF THE FOLLOWING ITEMS WHICH SHALL BE PAID FOR SEPARATELY:

630.10 UNIFORMED TRAFFIC OFFICERS - HR

630.15 FLAGGERS - HR

641.15 PORTABLE CHANGEABLE MESSAGE SIGN - EACH
64l.l6 PORTABLE ARROW BOARD - EACH
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ROLLING ROADBLOCK TRAFFIC CONTROL NOTES

l. THE CONTRACTOR SHALL SUBMIT A ROLLING ROAD BLOCK TRAFFIC CONTROL PLAN TO THE ENGINEER AND VAOT
HIGHWAY SAFETY AND DESIGN SECTION FOR REVIEW ONE MONTH PRIOR TO PERFORMING ANY CONSTRUCTION
ACTIVITY. THE PLAN SHALL INCLUDE PROVISIONS FOR IMPLEMENTATION AND MAINTENANCE OF TRAFFIC CONTROL
FOR ALL WORK ASSOCIATED WITH THIS PROJECT. UPON WRITTEN APPROVAL FROM THE ENGINEER, THE CONTRACTOR
SHALL IMPLEMENT THE ROLLING ROAD BLOCK TRAFFIC CONTROL PLAN AND COMMENCE CONSTRUCTION ACTIVITIES.
ALL COSTS ASSOCIATED WITH THE DEVELOPMENT AND ANY NECESSARY REVISION OF A ROLLING ROAD BLOCK
TRAFFIC CONTROL PLAN SHALL BE PAID FOR UNDER CONTRACT ITEM 900.645 SPECIAL PROVISION

J

“\‘1 !

[
D o O D 2

Y%

N

g uTo

Xy
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U-TURN (TRAFFIC CONTROL, ALL-INCLUSIVE).
’ MM 148.200 2. ROLLING ROAD BLOCK TRAFFIC CONTROL PLANS ARE INTENDED TO BE DEVELOPED IN CONJUNCTION WITH VAOT
BlakeS \ STANDARD SHEETS, TRAFFIC ENGINEERS INSTRUCTIONS (TED 16-60l, SECTION 6 OF THE LATEST EDITION OF THE

MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD) AND ITS REVISIONS, AND AT THE DISCRETION OF
THE ENGINEER.

) : 3. LOCATIONS OF TEMPORARY TRAFFIC CONTROL DEVICES ARE APPROXIMATE, ACTUAL LOCATIONS SHALL BE
N\ DETERMINED IN THE FIELD BY THE ENGINEER. ADJUSTMENTS MAY BE NEEDED TO ACCOUNT FOR OTHER
\
\
\

Pond

SUTTON

TEMPORARY TRAFFIC CONTROL DEVICES ALREADY SET IN PLACE.

4. ALL SIGNS ASSOCIATED WITH THE ROLLING ROAD BLOCK SHALL BE GATE POSTED AND SHALL BE
VISIBLE TO THE TRAVELING PUBLIC FOR THE DURATION OF THE ESCORT.

5. ROLLING ROAD BLOCKS SHALL BE UTILIZED ON BOTH THE NORTHBOUND AND SOUTHBOUND BARRELS OF
INTERSTATE 91 DURING BLASTING OPERATIONS AND UNIFORMED TRAFFIC OFFICERS (UTO’S) SHALL BE NOTIFIED IN
ADVANCE OF ANY BLASTING. ALL COSTS ASSOCIATED WITH THE ROLLING ROAD BLOCKS WILL BE CONSIDERED
INCIDENTAL TO ITEM 630.10 UNIFORMED TRAFFIC OFFICERS.

6. THE CONTRACTOR IS NOTIFIED THAT ALL ROADWAYS INCLUDED IN AND ASSOCIATED WITH THIS PROJECT ARE

BLASTING

ZONE 7 MATHEWSON
s STATE

i FOREST 2

e

48"x48" N\ SUBJECT TO OCCASIONAL USE AND TRAVEL BY EMERGENCY RESPONSE VEHICLES. THE CONTRACTOR SHALL
(SEE NOTE 4y\i7 / MAKE AND IMPLEMENT PLANS AND PROCEDURES DESIGNED TO ENSURE SWIFT AND UNIMPEDED TRAVEL OF
X o s TURN OFF EMERGENCY RESPONSE VEHICLES THROUGH CONSTRUCTION ZONES AND SHALL SUBMIT THEM TO THE ENGINEER.
o MM 145.770 X IR Y BLASTING S ANY COSTS ASSOCIATED WITH SUCH PLANS AND PROCEDURES SHALL BE INCIDENTAL TO CONTRACT ITEM 900.645
N \ SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE).
| WHEELOCK[ 70NE 2-WAY RADIO
\ AND 7. AT THE BEGINNING OF THE ROLLING ROAD BLOCK, MILE MARKER 136.2 NORTHBOUND AND MILE MARKER 149.0
Pl CELL PHONE SOUTHBOUND, ONE UTO (BLUE LIGHTS FLASHING) PER LANE SHALL BEGIN ESCORTING TRAFFIC TOWARD THE
A, -y WORK ZONE.IF 1T IS DEEMED UNSAFE FOR TRAFFIC TO PASS, THE ESCORT SHALL STOP 1500 FEET IN ADVANCE
(SEE_NOTE 41 4%%5%“'/ OF THE WORK ZONE FOR A MAXIMUM OF TEN MINUTES.

(SEE NOTE 4) 8. PRIOR TO THE RELEASE OF THE BLUE LIGHT ESCORT, UTO’'S STATIONED AT RAMP LOCATIONS WILL STOP ALL

TRAFFIC FROM ENTERING THE INTERSTATE.

9. ONCE THE BLUE LIGHTS BEGIN ESCORTING THE TRAFFIC TO THE WORK AREA, THE CONTRACTOR SHALL PROVIDE
A SWEEP VEHICLE IN EACH DIRECTION OF TRAVEL WITH AMBER STROBE LIGHTS ACTIVATED TO FOLLOW THE

e $ JU-TURN, 3 LAST VEHICLE TRAVELING IN ADVANCE OF THE ROLLING ROAD BLOCK TO ENSURE THERE ARE NO PARKED
\ N /a3 55T VEHICLES AND NO OPEN RAMPS OR OTHER ACCESS POINTS AND THAT THE ROADWAY IS CLEAR BEFORE THE
P T = - s WORK IS TO BEGIN.
~ AN \\ o [ \ (5
Y-l i o i AN 10. PORTABLE CHANGEABLE MESSAGE SIGN LOCATION AND MESSAGES, PRIOR TO, DURING, AND AFTER THE ROLLING
e Ramsey y ROAD BLOCK HAS BEEN IMPLEMENTED ARE TO BE APPROVED BY THE ENGINEER.
// S | I
S e, borners 7 ITURN OFF 22-1 | Il. ALL SIGNS, BARRICADES, AND OTHER TRAFFIC CONTROL DEVICES SHALL BE CLEANED WEEKLY. ADDITIONAL
- B, ] 48"X48 ! CLEANING WILL BE AT THE DISCRETION OF THE ENGINEER. EXISTING PERMANENT SIGNS THAT CONTRADICT
N [/ N 2-WAY RADIO (SEE NOTE 4) TEMPORARY TRAFFIC CONTROL SIGNS SHALL BE REMOVED AND REPLACED OR COVERED FOR THE PERIOD OF
/ i i AND , TIME THAT THE ROLLING ROAD BLOCK TRAFFIC CONTROL PLAN IS IMPLEMENTED. COST FOR THIS WORK SHALL
I / CELL PHONE U-TURN & BE CONSIDERED INCIDENTAL TO CONTRACT ITEM 900.645 SPECIAL PROVISION (TRAFFIC CONTROL, ALL-INCLUSIVE).
1 I T i
= 1 Brooke MM 140,433 9 12. SUCCESSIVE ROLLING ROAD BLOCKS SHOULD NOT BE STARTED UNTIL THE TRAFFIC FROM THE PRECEDING
[ W22-2 _ F¢" g =
i ] 42X 36" E Q ROLLING ROAD BLOCK HAS BEEN SUFFICIENTLY CLEARED FROM THE WORK LOCATION.
! 1 (SEE NOTE 4) Uto_ J B 5 g~
1 = 'l
’ EALL 28 i 7 ROLLING ROADBLOCK ADVANCE SIGNING

ROAD WORK AHEAD
TRAFFIC STOPPED 2 MILES
REDUCE SPEED AHEAD
TRAFFIC STOPPED IMILE
BE PREPARED TO STOP
STOP AHEAD (SYMBOL)

g W22-3
E@ 42"X36"
(SEE NOTE 4)

U_ TURN 3 D
MM 139.8I10

ST TR
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GENERAL NOTES:

LINE ONE SHALL INDICATE THE INSTALLATION YEAR (YYYY).

. LINE TWO SHALL INDICATE THE MODEL AS IDENTIFIED ON THE

APPROVED PRODUCTS LIST. FOR GENERIC INSTALLATIONS THE
STANDARD DRAWING DESIGNATION OR NAME AS IDENTIFIED IN THE
FHWA ELIGIBILITY LETTER SHALL BE USED.

LINE THREE SHALL SHALL INDICATE ADDITIONIAL MODEL INFORMATION
IFF NECESSARY.

. LINE FOUR SHALL INDICATE FLARED (FLRD) OR TANGENT (TANG).

LEGEND SHALL BE ONE ARIEL FONT.

LEGEND SHALL BE BLACK ON A WHITE BACKGROUND, LENGEND AND
BACKGROUND SHALL NOT BE REFLECTIVE.

SUITABLE MATERIAL SHALL BE USED SO AS TO NOT DETERIORATE
DURING EXPOSURE TO WEATHER.

LABELS SHALL BE APPLIED IN SUCH A WAY THAT THEY REMAIN
INTACT DURING THE LIFE OF THE TERMINAL.

FOR W-BEAM GUARDRAIL, LABEL SHALL BE PLACED ON THE TOP OF
POST ONE FACING AWAY FROM TRAFFIC.

FOR BOX BEAM GUARDRAIL, LABEL SHALL BE PLACED ON THE BOX
BEAM ADJACENT TO POST ONE FACING AWAY FROM TRAFFIC.

PAYMENT SHALL BE INCIDENTAL TO OTHER TRAFFIC BARRIER ITEMS.

. ALL DIMENSIONS IN INCHES.

REV.

DATE DESCRIPTION

NOV. 3, 2015 ORIGINAL APPROVAL

OTHER DETAILS REQUIRED: NONE

DETAILS APPROVED FOR USE BY HIGHWAY SAFETY & DESIGN

GUAR

RA

NAL LA

HIGHWAY SAFETY
DESIGN DETAIL

ASD-621.06

Transweii
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Doosan Infracore
Portable Power




Compressor technology that sets the standard

Doosan Portable Power offers the right level of technology, from years of proven direct engine control to our innovative

microcontroller and more. We listen to our customers and design our product to meet those demands. We utilize mechanical

/

Doosan Infracore

/

Portable Power

control of the inlet and oil temperature valve for maximum durability that performs in the harshest conditions. The backlit

gauges on the panel are intuitively placed, the layout of the cool-box design allows quick service and the paint quality,

weld strength and reliability are just some of the things that enhance your product experience. The running gear system

is designed with life extending features that provide security mile after mile. No wonder Doosan Portable Power sets the

standard by which others are measured.

Performance features (WCAT)

110% fluid containment base (except XHP750)
1-year/2,000-hour warranty package

2-year/4,000-hour airend warranty is standard, extended

to 5-year/10,000-hour warranty when genuine filters, fluids
and parts from an authorized Doosan Portable Power dealer
are used at the prescribed maintenance intervals

500-hour engine oil service/1,000-hour airend oil service
warranty

Automatic safety shutdowns for high discharge air temp, low
engine oil pressure, high engine coolant temp and low fuel
level

Central drains included (drains for XHP750 are optional)
Construction-grade pedestal jack stand

Easy access for service maintenance of coolers and filters
Fuel/water separator as primary filtration

Galvanneal sheet metal enclosure

Heavy-duty A-frame detachable drawbar with adjustable
pintle eye

Microprocessor-controlled engine with optimal compressor
performance and diagnostics

The highest density commercialized
portable compressors available

XHP open frame models

XHP1170FCAT
XXHP1270/XHP1500FCAT

Available options (factory-installed WCAT)

Aftercoolers plus water separator with 20 degree F approach
temperature (25 degree Fon XHP750)

Automatic engine oil replenishment system
Automatic start/stop controller with remote start
Battery trickle charger sealed for drill environment durability

Cold-start kit includes heaters for engine block, engine oil pan
and batteries

Emergency stop

I1Q System® consists of aftercooler plus particulate and
coalescing filters with a patented condensate disposal system
for cleaner, Instrument Quality air (low ambient system included
with aftercooler blowdown, airflow control and orifice heaters for
operation at any temperature)

Less running gear includes isolation mounts for truck or trailer or
permanent pad installation
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o
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Dimensions

Dimensions
With Running Gear

Dimensions
With Running Gear

Compressor

Without
Running Gear

Compressor

Without
Running Gear

MODEL VHP400W]D VHP750WCAT XHP750WCAT
Free-Air Delivery — c¢fm (m?/min) 400 (11.3) 750 (21.2) 750 @1.2)
Rated Operating Pressure — psi(ban) 200 (13.8) 200 (13.8) 300 (21)
Pressure Range - psi(bar) 80—225(5.5-15.5) 80— 225 (5.5 - 15.5) 140 — 325 (9.65 — 22.4)
Air Discharge Outlet NPT Size - in (mm) 2.0 (50.8) 2.0 (50.8) 2.0 (50.8)
Air Discharge Outlet Quantity 1 1 1
Compressor Qil Capacity - gal (1) 12 (45.4) 18.5 (70) 19.8 (75)
Make/Model John Deere/6068H Caterpillar/C9 Caterpillar/C9
Emissions Tier Level Tier 3 Tier3 Tier 3
# of Cylinders 6 6 6
Displacement — cuin(l) 414 (6.8) 535 (8.8) 535 (8.8)
Rated Speed - rpm 2200 1800 1800
Idle Speed - rpm 1500 1350 1350
Bhp (kW)@ Rated Speed 173 (129) 300 (223.7) 350 (261)
Electrical - volts/battery gty 24/(2) 1000 CCA 24/(2) 1000 CCA 24/(2) 1000 CCA
Engine Qil Capacity — qt () 8.6 (32.5) 34 (32.1) 34 (32.1)
Radiator Coolant Capacity — gal (L) 7.0 (26.5) 12.7 (48) 12.7 (48)
Fuel Tank Capacity — gal (1) 73 (276) %};8 %%8% l?g;jnm %}}8 %%8% ﬁg;oenm
overtl Lot o 70w 162 40 il ISPk
Overall Width = in (mm) 78.1 (1984) 79 (2007) 79 (2007)
Overall Height - in (mm); excluding exh. pipe |76 (1930) g;; 83%% g?]gdoenm g;; 83%% g?]gdoenm
TackWidth 1o o oo 1500 e G afs
Tire Size ST235/80R16 7.5-16LT Wagon 7.5-16LT Wagon

8-14.5LT Tandem

8-14.5LT Tandem

Shipping Weight — (b (kg) no fuel

5133 (2328)

9370 (4250) Wagon
9480 (4300) Tandem

9370 (4250) Wagon
9480 (4300) Tandem

Working Weight - b (kg) with fuel

5644 (2560)

10560 (4790) Wagon*
10460 (4745) Tandem*

10560 (4790) Wagon*
10460 (4745) Tandem*

Overall Length - in (mm) 117 (2972) 153 (3886) 153 (3886)
Overall Width - in (mm) 61 (1549) 79 (2007) 79 (2007)
Overall Height - in (mm) 56.9 (1443) 80.4 (2042) 80.4 (2042)

Shipping Weight — (b (kg) no fuel

4565 (2070)

9120 (4137)

9120 (4137)

Working Weight - b (kg) with fuel

5000 (2268)

10110 (4586)

10110 (4586)

MODEL XHP1170WCAT XHP1170FCAT XXHP1270-XHP1500FCAT
Free-Air Delivery — c¢fm (m?/min) 1170 (33.1) 1170 (5.1 1270 (36) — 1500 (42.5)
Rated Operating Pressure - psi (bar) 350 (24.1) 350 (24.1) 500 (34.5) — 350 (24.1)
Pressure Range — psi (ba) 150 — 375 (10.3 — 25.9) 150 — 375 (10.3 — 25.9) oA gzg 8% 4 %g:g
Air Discharge Outlet NPT Size — in (mm) 3 (76.2) 2 (50.8) S47642)
Air Discharge Outlet Quantity 1 1 f
| Compressor Oil Capacity - gal (1) 55 (208) 55 (208) 85 (322)
Make/Model Caterpillar/C15 Caterpillar/C15 Caterpillar/C18
Emissions Tier Level Tier 3 Tier 3 Tier 3
# of Cylinders 6 6 6
Displacement — cuin(l) 923 (15.1) 973 (15.1) 1105 (18.1)
Rated Speed - rpm 1800 1800 1625/ 1850
Idle Speed - rpm 1350 1350 1350
Bhp (kW)@ Rated Speed 540 (402.7) 540 (402.7) 700 (522)
Electrical - volts/battery gty 24/(2) 1400 CCA 24/(2) 1400 CCA — Optional 24/(2) 1400 CCA — Optional
Engine Oil Capacity — qt () 42 (40) 42 (40) 50 (47.3)
Radiator Coolant Capacity — gal (L) 15.2 (52.5) 15%9 (57.5) 18,5181, 1)

Fuel Tank Capacity — gal (L)

Tank 1 — 98 (369)
Tank 2 — 98 (369)
Total — 196 (738)

14 (52) day tank option

20 (75.7) day tank option

222.4 (5649) Wagon

Overall Length - in (mm) 390.5 (7379) Tandem N/A N/A
Overall Width — in (mm) 90 (2286) N/A N/A
Overall Height — in (mm); excluding exh. pipe %8%'(82(524508)?)8‘;\38(;3&” N/A N/A
: o 71.6 (1818.5) Wagon

Track Width — in (mm) 71 (1803) Tandem N/A N/A
Tire Size 215/7 51 N/A N/A

C . _ 16100 (7303) Wagon
Shipping Weight — (b (kg) no fuel 16420 (7464) Tandem N/A N/A

: : : 17790 (8069) Wagon**

Working Weight — (b (kg) with fuel 17850 (8114) Tandem™* N/A N/A
Overall Length - in (mm) 222.4 (5649)%** 156 (3962) 184.1 (4676)
Overall Width = in (mm) 90 (2286) 89.5 (2273) 89.2 (2266)
Overall Height — in (mm) 86.4 (2196) 92 (2337) 89.52272)
Shipping Weight - (b (kg) no fuel 15350 (6963) 11200 (5080) 16120 (7327)
Working Weight - (b (kg) with fuel 17040 (77 29)** N/A 16910 (7686)

*Rear steps deduct 4.5"
**Add 600 b (272 kg) for IQ System

IS wkxDeduct 12.5" for Service Valve



Model

534D10-45

TELEHANDLER

Performance

Rated Capacity
At 24 in. (610 mm) load center,
10,000 Ib (4,536 kg)

Maximum Lift Height
45 ft (13.7 m)

Frame Leveling
8 degrees

Lift Speed (boom retracted)
Up: 10.8 sec
Down: 8.1 sec

Boom Speed
Extend: 14.5 sec
Retract: 13.4 sec

Travel Speeds Forward
2WD 0-19 mph (30.6 kmph)
AWD 0-6.5 mph (10.5 kmph)

Drawbar Pull (Loaded)

21,000 Ib (9,526 kg)

Operating Weight

With 48 in. (1.2 m) carriage and forks,
25,300 Ib (11,476 kg)

Standard Specifications

Engine

Make and Model John Deere 4045TF275

Turbocharged
Fuel No. 2 Diesel
Cycles 4
No. of Cylinders 4
Displacement 276 cuin (4.5 1)

Rated Speed
Max. Gross BHP
Fuel Tank

Engine Filters

Two-stage dry air cleaner — centrifugal
pre-cleaner with continuous dust ejector plus
replaceable dry filter element.

Visual service indicator.

Replaceable spin-on fuel filter. Full-flow
replaceable spin-on engine oil filter.

Electrical System

Voltage: 12V

Alternator: 65 amp

Battery: 1050 cold cranking amps at O°F

Hydrostatic Drive
6,300 PSI (43,437 kPa) closed loop with
piston pump and motors.

All hydraulic connections ORS and
Code 62 O-ring flanges.

Integral reservoir with implement hydraulics.
8 micron suction filter for charge pump.

Self-contained, swashplate design, variable
displacement, over center, piston pump.

2,500 rpm
115 hp (85 kW)
38 gal (144 L)

Neutral start switch. (Park brake must also be
engaged to start.)

2WD — 4WD inching.

Audible back-up travel alarm mounted in
counterweight area signals reverse movement.

Axles
Planetary hubs with piston motors on rear axle.

Piston motor-driven planetary front axle
with high-bias differential.

Service Brakes
Hydraulic wet disc brake on each front wheel.

Hydraulic dynamic braking on front axle
and both rear wheels.

Parking Brakes
Wet disc spring-applied electro/hydraulic
release, fail-safe on both front wheels.

Light on dash indicates when brakes are on.
Frame mounted right side rear view mirror.

Tires
Standard: 14:00 x 24 — 12PR, G2 type.

Optional: Radial 14:00 x 24 — 12PR
L2 rock tires.

Cab

Certified ROPS/FOPS structure with horn,
back-up alarm and standard right side rear
view mirror.

Forward, neutral, reverse lever on left
of steering column.

Single foot pedal control provides
both braking and inching for lifting while
maneuvering vehicle.

Electro/hydraulic traction lock valve for
superior tractive effort.

Steering
Hydraulic power steering with manual backup.

Rear wheel steering, 90° pivot around either
front tire.

Outside turning radius is less than
chassis length.

Instruments
Volt meter, hourmeter, engine oil pressure,
temperature, fuel gauge.

All gauges protected by clear acrylic cover.

Controls
Grouped for operator comfort and convenience.

2WD and 4WD switch on dash.

Boom lift and crowd on single joystick.
Right-hand tilt and sway lever.

Foot throttle.

Floor mounted traction lock switch.

Hydraulic System-Implement
Single-section gear pump.

40 gal (151.6 L) system capacity.

77Vavead

8 micron filter with visual service indicator
and suction strainer.

Lift, crowd, tilt and sway cylinders have safety
checks to prevent dropping of load in the event
of hose or other hydraulic failure.

Auxiliary Hydraulics

Used for all attachments equipped with
cylinders or other hydraulic components.
Consists of valves, controls and hydraulic lines.

Accessories & Options

Cab Enclosure
Lockable, split door. Windshield wiper.
Heater & defroster fan.

Light Group
Consists of 2 cab-mounted headlights,
1 backup/tail/stoplight and rotating beacon.

Radial and Rock Tires
Winch

Left Hand Tilt/Sway Control
Tilt on Joystick

Attachments

Standard Carriage
48 in. (1.2 m), 66 in. (1.7 m) or 72 in. (1.8 m)

Side Tilt Carriage

48 in. (1.2 m) or 66 in. (1.7 m)
100° Swing Carriage

72 in. (1.8 m) Carriage

180° Swing Carriage

72 in. (1.8 m)

100° Drywall Swing Carriage
72 in. (1.8 m)

Pallet Forks
2%x6x48in.
(51T mmx 152 mmx 1.2 m)

Cubing Forks
2X%x2x48in.
(51T mmx 51 mmx 1.2 m)

Vertical Mast
6 ft (1.8 m)

100° Swing Mast
6ft (1.8 m)

Truss Boom With or Without Winch
10 ft (3.0 m)

Bucket
0.75 cuyd (0.57 m®) or
1.25 cu yd (0.95 m’)

Work Platform
Slip On Crane Hook
Instant Hook

t.|



Model

534D10-45

TELEHANDLER

3Bft32ft 28ft 24ft 20ft 16ft 12ft 8 ft 4 ft 0ft
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48 ft (14.6 m) 7L —
44 ft (13.4 m) Length (less forks). . . . . 237 in. (6.01 m)
i © . .
40 ft(12.2 m) - g DE%&&%%E&?TEEH Width ... 98.8 In. (2'50 m)
50 5 EQUIPPED WITH WINCH Height .............. 93 in. (2.36 m)
36 ft (11.0 m) _
- v AD. Wheelbase . ......... 135 in. (3.42 m)
ZmiRsm) a Ground Clearance. . .. 19.3 in. (490 mm)
28t (8.5m) | 2 Outside Turning Radius. . 175 in. (4.44 m)
3 30 . 5 Max. Reach from Front Tires to
24 ft (7.3 N .
ta3m - ‘ ' S A 24 in. (610 mm) Load Center . . .. 31.5 ft
20 ft (6.1 m) - . ]I. }’A‘ p g_ \ (9.60 m)
- 20 ' ‘. S MAX_ REACH:
B y ™ = 31t 6in. (9.6 m)
16 ft (4.9 m) 7 I‘ r-?\ 45%:‘)((1%@.: )
e A m
12t (3.7 m) |- ~ 2 EEATDE B K
L3 ) - = f- : :; c-: L-: o
- 1035 7l = BN ER S OUTRIGGERS UP
8 ft (2.4 m) ?rf, ol = KSR ROl o3
2 o W oY o
angom 8 4 S HISHIS
0ft (Om) - \\ \\
-4 ft (-1.2 m) - -6
i IMPORTANT
.8 ft (.2_4 m) L1 1 L1 1 L1 1 L1 1 L1 1 L1 | L1 | L1 1 L1 |

Rated lift capacities shown are with machine
equipped with carriage and pallet forks. The

36ft32ft 28ft 24ft 20ft 16ft 12ft 8ft 4 ft 0ft machine must be level on a firm surface with
8 e m undamaged, properly inflated tires. Machine
- specifications and stability are based on rated
M (134 m) lift capacities at specific boom angles and
- DEDUCT 300 LB (136 kg) boom lengths. (If specifications are critical,
40 ft (12.2 m) FROM ALL CAPACITIE the proposed application should be discussed
- WHEN MACHINE IS ,
- EQUIPPED WITH WINCH with your dealer.)
361t (11.0m) DO NOT exceed rated lift capacity loads, as
- unstable and dangerous machine conditions
321t (9.8 m) will result.
i DO NOT tip the machine forward to determine
28T(8.5.m) the allowable load.
- Use only JLG approved attachments with
24 ft (7.3 m) .
- proper material handler model/attachment
- load capacity charts displayed in the operator's
20151 M) - cab. OSHA requires all rough terrain forklift
- 20 5 1“2{“%(}5%(7?@ operators be trained according to OSHA 29
16 ft (4.9 -
(4.9 m) , i e CFR 1910.178 (7).
i —~ R PN PR 45 ft (13.7 m)
12 ft (3.7 m) S A O Beae D Moy ©
Rl - ERES S OUTRIGGERS DOWN
8 ft (2.4 m) C BRI o )T
= NN o | El-o Flo
i =) o o = -3 < k=
4ft(1.2 m) S REES B-ES3E
T o [ <r ) © ~ o
0ft(0Om)
-~ -6
-4 ft (-1.2 m) _
- JLG Industries, Inc.
-8 ft (-2.4 m) A O S T T N NV IO Y 1 .”_G DFIVG

Due to continuous product improvements,
MG Industries reserves the right to make
specification and/or equipment changes
without prior notification. This machine meets
or exceeds ASME B56.6-2007 as originally
manufactured for intended applications.

Form No.: SS-G534D1045-0104-15M
Part No.: 3132206

RO60501
Printed in USA

McConnellsburg, PA 17233-9533
lelephone /1/-485-5161
loll-free in US 87/7-JLG-LIFT

Fax /17-485-6417

www.jlg.com



ChemGrout

Geotech Series

The versatile Geotech Series pumps a wide variety of materials
including bentonites, neat cement and non-shrink grouts.

CG-550/031/GH/GT
Gas/Hyd. Powered

*CG-500/031/DH/GT
Diesel/Hyd. Powered

*Shown with
optional water
batcher.

Large capacity mix tanks and holding hopper provide
continuous pumping, increasing productivity and
reducing line blockage.

Series features ChemGrout’s powerful 3" piston
pump for fast, trouble-free operation.

CG-555/031/GH/GT

Gas/Hyd. Powered Conveniently located variable speed controls allow
a single operator to quickly mix and pump batches,
ensuring a simple, efficient operation.

Match grout plant with job size with your choice of
single or double 70-gallon mix tanks.

Geotech Series features specially designed blades
and baffles that develop a high shearing action,
providing rapid and thorough mixing.

Optional trailer package available for single mix tank
design, for convenient job-site mobility.

ChemGrout

Widest Selection of Grouting Equipment in the World




CG Geotech Series

The ChemGrout Geotech Series offers exceptional productivity,
minimal maintenance and a quick payback for a wide variety of
grouting applications.

These simple, easy-to-use grout plants offer a balanced design
and are ready for jobsite operation. Both mixer and pump feature
centrally located, variable speed controls for quick adjustment.
The mixer utilizes specially designed blades and baffles that de-
velop a high shearing action, insuring a rapid and thorough mixing
process.

The mixer, hopper and grout pump are a balanced system
allowing the mixer to stay ahead of the pump to provide a
continuous output of material. After mixing, the material is trans-
ferred to the lower hopper through a large slide gate designed
to handle high ratio sand/cement, neat cement and non-shrink
grout. This efficient use of a holding hopper enables a new batch
to be mixed while the first is being pumped.

Specifications

Visit www.chemgrout.com

The Geotech Series features ChemGrout’s patented
CG-031 single acting variable speed piston pump that
easily handles materials ranging from fluid slurries to heavily
sanded grouts.

The versatile CG-031 piston pump is engineered for ease of
operation and low cost of maintenance. The unique staple lock
construction holds all working components together allowing
parts to be easily accessed for cleaning and maintenance.
The pump can be completely disassembled and reassembled
in minutes by using only a hammer.

The compact skid mounted versions are available in air,
hydraulic, gas/hydraulic electric/hydraulic and diesel/hydrau-
lic. The trailer mounted CG555/GT is available in a single tank
design and is a fully integrated system, combining mixer, pump
and power system, all in a single road worthy package.

CG500/031/GT
2 - 70 Gallon (530 liters)

Mix Tank

Pump

Max. Output Pressure
Holding Hopper

CG550/031/GT

1-70 Gallon (265 liters)
CG-031 Single Acting Piston
16 gpm (60 ipm) 550 psi (38 bar)
45 Gallon (170 liters)

CG550/031 Skid Required
Air 185 ¢ftm
Hydraulic 2 supplies 9/6 gpm, 2300 psi

Electric/Hyd.
Gas/Hydraulic

*Three Phase Electricity
Self-Contained
Self-Contained

Diesel/Hydraulic

690 Ibs 66"L x 34"W x 58"H
690 Ibs 88"L x 34"W x 58'H
1300 Ibs 88"L x 34"W x 58"H
1300 Ibs 90"L x 34"W x 58"H
1300 Ibs 90"L x 34"W x 58'H

CG500/031 Skid Required
Air 185 ¢fm
Hydraulic 2 supplies 9/6 gpm, 2300 psi

Electric/Hyd.
Gas/Hydraulic

*Three Phase Electricity
Self-Contained

Diesel/Hydraulic Self-Contained

1100 Ibs 88'L x 34"Wx 58"H
1050 Ibs 88'L x 34"Wx 58'H
1500 Ibs 88'L x 34"Wx 58'H
1500 Ibs 88'L x 34"Wx 58"H
1500 Ibs 88'L x 34"Wx 58'H

CG555/031 Trailer Required
Electric/Hyd. *Three Phase Electricity
Gas Self-Contained
Diesel Self-Contained

1700 lbs 110"L x 68'"W x 76"H
1700 Ibs 110"L x 68'"W x 76"H
1700 lbs 110"L x 68"W x 76"H

Applications include:

Soil compaction, soil & rock grouting, void filling, soil anchors,
contact grouting, marine/underwater, precast, machine base

installation, rock bolts, self-leveling, slab undersealing, well
casings,encasements and post tensioning, abandoned
shafts and geothermal.

*Several Voltages Available

ChemGrout

Widest Selection of Grouting Equipment in the World

ChemGrout, Inc., P. O. Box 1140, 805 E. 31st Street, LaGrange Park, IL 60526 U.S.A.Phone: (708) 354-7112 » Fax: (708) 354-3881
Visit our web site: www.chemgrout.com « Email: info@chemgrout.com



ORBIT]
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L Cylinders,

Double Acting
Hollow Center

® | ightweight aluminum alloy construction.
Up to 60% lighter than comparable
tonnage steel jacks!

® \irtually impervious to lateral load

® 3/8" high-flow quick disconnect couplers

® (Constructed and tested in compliance
with ANSI B30.|

Wiper seals out dirt and contamination

Hard anodizing for extra protection against
corrosion and wear

One piece rod and piston for extra stability and
less maintenance

Chrome plated inner tube for extra protection
against corrosion and wear

Balancing / Lubricating Grooves

Large bearing surface for protection against side

loading
Made in Canada *

“ORBIT”




Ordering Information

Operating pressure for all “ORBIT” cylinders up to 700 BAR / 10,000 PSI Double-Acting, hollow plunger design - 30 through 150 ton capacities

ORDER CYLINDER m._._ubmuxm _“N_m_m- Om__/_._.mm EFFECTIVE AREA OIL CAPACITY w>m_wm TO OO_l_lw,_“N TO O<_|W/_Dm_“~ WEIGHT
MODEL CAPACITY TRACTED HOLE INLET PORT | INLET PORT BODY
NUMBER HEIGHT push pull push pull
TON mm /in mm /in mm/in cm2 / sqin cm2 / sqin cm3/cu.in cm3/cu.in mm/in mm/in KG/LB
ORDH 30/2 30 ol 2 177 6.0 o0 B9 40.97/6.35 20.96/9.29 235/14.34 106/6.90 44.44/1.750 44.44/1.750 189975 8 6.35/14
ORDH 30/4 30 100/4 228.6/9.0 o0 ll9 40.97/6.35 20.96/9.29 470/28.68 213/13.00 | 44.44/1.750 44.44/1.750 1899755 9.07/20
ORDH 30/6 30 152 /6 | 279.40/11.0 38/1.5 40.97/6.35 20.96/3.25 7056/43.02 319/19.50 | 44.44/1.750 44.44/1.750 139.7/56.5 10.88/24
ORDH 30/10 30 254 /10 | 381.00/15.0 oo/ 1.9 40.97/6.35 20.96/3.25 1175/71.70 | 532/32.50 | 44.44/1.750 44.44/1.750 139.7/5.5 19.67/9
ORDH 50/2 50 sl 2 177.80/7.0 | 53.97/2.125 66.45/10.30 22.12/3.43 356/21.71 112/6.86 44 .44/1.750 44 44/1.750 | 190.5/7.5 185/26
ORDH 50/4 50 100/ 4 228.60/9.0 | 53.97/2.125 66.45/10.30 22.12/3.43 712/43.44 224/13.72 | 44.44/1.750 44 44/1.750 | 190.5/7.5 15.67/35
ORDH 50/6 50 152/6 | 279.40/11.0 | 53.97/2.125 66.45/10.30 22.12/3.43 1068/65.16 | 337/20.58 | 44.44/1.750 44 .44/1.750 | 190.5/7.5 19.95/44
ORDH 50/10 50 254 /10 | 381.00/15.0 | 53.97/2.125 66.45/10.30 22.12/3.43 | 1780/108.60 | 562/34.30 | 44.44/1.750 44 .44/1.750 | 190.5/7.5 27.21/60
ORDH 75/2 75 50 /2 229/9.0 69.85/2.750 08.25/15.23 43.64/6.77 500/30.50 | 221/13.54 | 50.80/2.0 50.80/2.0 228.6/9.0 | 23.58/52
ORDH 75/4 o 100/ 4 280/11.0 69.85/2.750 66 201925 43.64/6.77 1000/61.08 | 443/27.08 00,002 0 0060120 228.6/9.0 200065
ORDH 75/6 ‘o 152 /6 ouli13.0 69.85/2.750 96.26/15.23 43.64/6.77 1501/91.62 | 665/40.62 50.80/2.0 50.80/2.0 228.6/9.0 34.50/76
ORDH 75/10 e 254 /10 | 432/17.0 69.85/2.750 98.25/15.23 43.64/6.77 | 2503/152.70 | 1109/67.70 50.80/2.0 50.80/2.0 228.6/9.0 | 45.35/100
ORDH 100/2 100 50/2 253.99/10.0 | 88.90/3.500 130.83/20.28 50.32/7.80 680/41.52 255/15.60 63.50/2.5 69.00/2.5 279.4/11.0 | 38.55/85
ORDH 100/4 100 100/4 | 304.79/12.0 | 88.90/3.500 130.83/20.28 50.32/7.80 1361/83.04 | 511/31.20 63.50/2.5 £9.00/2.5 279.4/11.0 | 47.62/105
ORDH 100/6 100 152 /6 | 355.59/14.0 | 88.90/3.500 120.63/20.26 50.32/7.80 | 2041/124.56 | 767/46.80 £3.00/2.9 ©3.00/2.5 279.4/11.0 | 54.43/120
ORDH 100/10 100 254 /10 | 457.19/18.0 | 88.90/3.500 120.63/20.26 50.32/7.80 | 3403/206.60 | 1278/78.00 £3.00/2.9 ©3.00/2.5 279.4/11.0 | 70.30/155
ORDH 150/2 150 50/2 253.99/10.0 | 88.90/3.500 203.03/31.47 58.00/9.00 1004/61.26 | 295/17.96 600020 I oll25 304/12.0 | 45.81/101
ORDH 150/4 150 100/4 | 304.79/12.0 | 88.90/3.500 203.03/31.47 58.00/9.00 | 2008/122.52 | 590/35.93 60020 B oll25 304/12.0 | 54.88/121
ORDH 150/6 150 152 /6 | 355.59/14.0 | 88.90/3.500 203.03/31.47 58.00/9.00 | 3012/183.73 | 885/53.89 69025 o020 304/12.0 | 63.95/141
ORDH 150/10 11518 254 /10 | 457.19/18.0 | 88.90/3.500 203.03/31.47 58.00/9.00 | 5021/306.30 | 1475/89.82 69025 6o o2 5 304/12.0 | 81.64/180
< - - ORBIT _,\_m::_nmoE::@ Inc. is ooBBEma to oo::::o:m. Uﬁoa:oj m::mcom:‘_ma and development and
—» B _l| _l| C > reserves the right to make product design changes without prior notice.
H % “«A> UUEIEL . . | |
A | All ORBIT cylinders are guaranteed against defects in materials and workmanship. Warranty does not
cover normal wear and tear, overloading or improper use. For warranty claims, please contact your
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| % nearest ORBIT dealer.
0 _ .
+ O._m_w_.._. Manufacturing Inc.
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll Distributed by: OTTO SERVICE Phone: (818) 845-3928 Fax: (818) 842-0761
v Email: ceo@hyjacks.com

Web: www.hyjacks.com




BIGGE A Pleas

BiGGE

EQUIPMENT CO.

NEW AND USED CRANES AND EQUIPMENT

Tel: (877) 244-4380 or (510) 639-4041
Web: www.bigge.com/crane-sales

SELF-PROPELLED TELESCOPIC BOOMS

$"-80 & $"-85

Specifications

oo E—;

MODELS
MEASUREMENTS UsS Metric US Metric
Working height maximum™® 86 ft 26.38 m 91 ft 27.90 m
Platform height maximum 80 ft 2438 m 85 ft 2590 m
Horizontal reach maximum 72ft5in 22.07 m 77 ft5in 23.60 m
Below ground reach 10ft 3in 312 m 13ft9in 419 m
() Platform length - 8 ft model 3 ft 91 m 3 (it 91m

Platform length - 6 ft model 2ft6in 6 m 2ft6in J6m
() Platform width - 8 ft model 8 ft 244 m 8 ft 244 m

Platform width - 6 ft model 6 ft 1.83 m 6 ft 1.83 m
() Height - stowed 9ft2in 280 m 9ft2in 2.80 m
() Length - stowed 37 ft 3in 1135 m 40 ft 7 in 12.37 m

Length - transport (jib tucked under) 35 ft 10.67 m
(3 Width - axles retracted 8 ft 244 m 8 ft 244 m

Width - axles extended 10ft1in 3.07m 10 ft1in 3.07 m
() Wheelbase 91t 274 m 9t 274 m
() Ground clearance - center 1ft5in 43 m 1ft5in 43 m

Lift capacity - 8 ft platform 500 lbs 227 kg 500 lbs 227 kg

Lift capacity - 6 ft platform 600 lbs 272 kg 500 lbs 227 kg

Platform rotation 160° 160°

Vertical jib rotation 135°

Turntable rotation 360° continuous 360° continuous

Turntable tailswing - axle retracted 418in 142 m 4ft8in 142 m

Turntable tailswing - axle extended 3ft8in 112 m 3ft8in 112 m

Drive speed - stowed - 2WD/4WD 3.5 mph 5.6 km/h 3.5 mph 5.6 km/h

Drive speed - raised/extended 0.68 mph 1.1 km/h 0.68 mph 1.1 km/h

Gradeability - 2WD - stowed™ 30% 30%

Gradeability - 4WD - stowed™ 45% 45%

Turning radius - axle extended: inside | 10 ft 8 in 3.2 m 10 ft8in 3.25m
outside| 23 ft 701 m 23 ft 701 m

Controls 12V DC proportional 12V DC proportional

Tires - RT lug 385/65 D22.5 385/65 D22.5

Power source

Deutz BF4L 2011 4 cylinder turbo diesel 78 hp (58.1 kW)
Perkins 804C-33 4 cylinder diesel 63 hp (47 kW)
Continental TME27 4 cylinder Gas/LPG 74 hp (56 kW)

Auxiliary power unit 12V DC 12V DC
Hydraulic tank capacity 45 gal 170 L 45 gal 170 L
Fuel tank capacity 33 gal 125 L 33 gal 125 L

WEIGHT***
2WD 33,230 Ibs 15,073 kg 35,710 Ibs 16,198 kg
4WD 33,380 Ibs 15,141 kg 35,860 Ibs 16,266 kg

STANDARDS COMPLIANCE

www.genieindustries.com

ANSI A92.5, CSA B354.4, CE Compliance, AS 1418.10

This information is for reference use only. Operators manual should be consulted and adhered to.
e contact Bigge Equipment Co. at 877-244-4380 or email cranesales@bigge.com for further information.

Genie

A TEREX COMPANY

RANGE OF MOTION S™-80

90 ft
2rd3m ‘

80 ft
2438 m |

70t
21.34m

60 ft
18.29m

b0 ft
16.24m

40 ft
1219m

30 ft
914m

20 ft
6im

10 ft
3056m

oft o o

om

-10ft
-3.06m

-20 ft
-61m

-10ft Oft
-3.05m om

10ft 20ft 30ft 40ft bHOft 60ft 70ft
306m  610m  91dm 122m 1524m 1829m 2134m

RANGE OF MOTION S™-85

90 ft
2743m ‘

80 ft
2438 m |

70 ft
21.34m

60 ft
18.29m

b0 ft
1624 m

40 ft
1219m

30 ft
91dm

20 ft
6im [

10 ft
305m

0ft o o

om

-10 ft
-3.06m

-20 ft
-61m

-10ft Oft
-305m om

10ft 20ft 30ft 40ft 5H0ft 60ft 70ft
306m  B610m  81dm 122m 15624m 1829m 2134m

* The metric equivalent of working height adds 2 m to platform
height. U.S. adds 6 ft to platform height.
** Gradeability applies to driving on slopes. See operator’'s manual
for details regarding slope ratings.
*** Weight will vary depending on options and/or country standards.

/\ BigGE




BiGGe Tel: (877) 244-4380 or (510) 639-4041 e Fax: (510) 877-3004 e Email: cranesales@bigge.com

Genie

A TEREX COMPANY

www.bigge.com/crane-sales

SELF-PROPELLED TELESCOPIC BOOMS

$"-80 & $"-85

Features

EASILY CONFIGURED TO MEET STANDARD FEATURES
YOUR NEEDS

PLATFORM OPTIONS

e Steel 8 ft 2.44 m) (standard)

e Steel 6 ft (1.83 m)

e Steel 6 or 8 ft (1.83 or 2.44 m) tri-entry
e Steel 4 ft (1.22 m)

e Steel 5 ft (1.52 m)

JIB OPTIONS

e Non-jib

e 5 ft (1.52 m) jib boom
POWER OPTIONS

e Deutz turbo diesel 78 hp (58.1 kW)
¢ Perkins diesel 63 hp (50 kW)
e Continental Gas/LPG 74 hp (56 kW)

DRIVE OPTIONS

e 2WD
e 4WD

AXLE
¢ Active oscillation

TIRE OPTIONS

¢ Rough terrain air-filled (standard)
¢ Rough terrain foam-filled

¢ Rough terrain non-marking
air or foam-filled

¢ High flotation air-filled
e Sealant treated air-filled

* Available on select models

MEASUREMENTS

S™-_80

¢ 86 ft (26.38 m) working height

e 72 ft 5 in (22.07 m) horizontal reach

e 600 |b (272 kg) lift capacity with
6 ft (1.83 m) platform

e 500 |b (227 kg) lift capacity with
8 ft 2.44 m) platform

S™._85
e 91 ft (27.90 m) working height
e 77 ft 5 in (23.60 m) horizontal reach

e 500 |b (227 kg) lift capacity with
6 ft (1.83 m) platform

e 500 |b (227 kg) lift capacity with
8 ft 2.44 m) platform

PRODUCTIVITY

¢ Self-leveling platform
¢ Hydraulic platform rotation

¢ Fully proportional Hall effect
joystick controls

¢ Drive enable

e AC power cord to platform

¢ Horn

¢ Hour meter

e Tilt alarm

¢ 360° continuous turntable rotation
¢ | ocking low profile turntable covers
¢ Positive traction drive

e Two speed wheel motors

POWER

¢ All engines are emissions compliant
e 12V DC auxiliary power

¢ Anti-restart engine protection

e Auto engine fault shutdown

e Catalytic converter muffler
(Continental)

¢ Engine block heater (Continental)

OPTIONS & ACGESSORIES

PRODUCTIVITY

¢ 750 Ib capacity, S-80 only

¢ Platform swing gate

¢ Half mesh platform inserts with swing gate
¢ Platform top auxiliary rail

e Arc Pro 275™ Heavy-Duty Welder package
¢ Welder Ready package

¢ Weld leads to platform

¢ Air line to platform

¢ Hydraulic oil cooler

¢ Arctic hydraulic ol

¢ Arctic hose package

¢ Basic hostile environment kit

¢ Deluxe hostile environment kit

¢ Standard aircraft protection package

¢ Deluxe aircraft protection package (6 ft platform only)
e Thumb rocker steer

e Tool tray

¢ Fluorescent tube caddy

¢ Pipe cradle (pair)

¢ Alarm package

¢ Panel cradle package”

¢ Platform work lights

¢ Front driving lights

¢ | ockable platform control box covers

¢ Second battery

e Tow package

POWER

¢ Engine gauge package

e AC Generator Packages (3000 or 3500 watts)

¢ Cold Start Packages

¢ Diesel scrubber/spark arrestor muffler

¢ Diesel spark arrestor muffler

¢ Retained key selector switch

¢ | PG tank only, steel, 33.5 b (15.19 kg) capacity
¢ Additional LPG tank with carrier

Genie United States

18340 NE 76th Street
P.O. Box 97030
Redmond, Washington 98073-9730

Telephone (425) 881-1800
Toll Free in USA/Canada 800-536-1800
Fax (425) 883-3475

Genie Europe

The Maltings

Wharf Road
Grantham NG31 6BH
UK.

Telephone +44 (0)1476 584333
Fax +44 (0)1476 584334

Email: infoeurope@genieind.com

Distributed By:

Bigge Equipment Co.

10700 Bigge Avenue

San Leandro, CA 94577

Phone: (877) 244-4380 or (510) 639-4041
Fax: (510) 877-3004

Email: cranesales@bigge.com

Web site: www.bigge.com/crane-sales

Effective Date: July, 2007 . Product specifications and prices are subject to change without notice or obligation. The photographs and/or drawings in this document are for illustrative purposes only. Refer to the appropriate Operator’s Manual
for instructions on the proper use of this equipment. Failure o follow the appropniate Operator’s Manual when using our equipment or to otherwise act irresponsibly may result in serious injury or death. The only warranty applicable to
our equipment is the standard written warranty applicable to the particular product and sale and we make no other warranty, express or implied. Products and services listed may be trademarks, service marks or trade-names of Terex
Corporation, Genie Industries, Inc. and/or their subsidiaries in the U.S.A. and many other countries and all rights are reserved. Terex® is a Registered Trademark of Terex Corporation in the U.S.A. and many other countries. Genie® is a

Registered Trademark of Genie Industries, Inc. in the U.S.A. and many other countries. Genie is a Terex Company. Copyright © 2007 Terex Corporation.

580 3.5K 0707J. Part No. 109369

This information is for reference use only. Operators manual should be consulted and adhered to.
BIGGE A Pleas 143

www.genieindustries.com

/\ BigGE

e contact Bigge Equipment Co. at 877-244-4380 or email cranesales@bigge.com for further information.
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MME ‘ HYDRAULIC DRILLING ATTACHMENT FOR MINI AND SMALL EXCAVATORS

B : ' :
- HCA4 Standard Hydraulic Clamp - )

BRTE| MME Drill
M Equipped with
IRDS250 Rotation.
This drill will be
ipalletized on a
isteel frame and

The MME is a lightweight drill for excavators 5-10 tons,
incorporating many of the same features as the much
larger HEM. The MME uses the same aluminum feed
system as the man-portable drills. In this way many
contractors consider the MME to be their “outside”
drill while the man-portable drill is the “inside” drill.
Using TEl's patented drifter technology the MME is
an excellent tool for installing micropiles, soil nails,
teibacks, rock drilling and the installation of the
popular hollow bars.



MME ‘ HYDRAULIC DRILLING ATTACHMENT FOR MINI AND SMALL EXCAVATORS

MME Elown in by helicopter for towers

MME260JB Face Drilling option
for underground drilling

Similar
application. Drill
will held with a

high reach
forklift.
Standard Features of the MME: Optional Features of the MME:
» TEI Patented Drifter or TEI Rotary Head » Second 360-Degree Positioner
* ACF Aluminum Chain Feed for 3-meter Rods  Misting for Dust Suppression
+ Radio Remote Controls with Manual Override  European Union Approved Safety Cage
- MME Mount with 360-Degree Positioning « DM300 Hydraulic Power Pack

HCA4 Single Hydraulic Foot Clamp



MME ‘ HYDRAULIC DRILLING ATTACHMENT FOR MINI AND SMALL EXCAVATORS

il

.

1

’

154" (3910mm) -

MME DRILL TOOL WITH ACF10 FEED

| US METRIC
MME260 System Flow and Pressure 25 GPM @ 2250 PSI 95 LPM @ 155 BAR
MME250R System Flow and Pressure 18 GPM @ 2500 PSI 69 LPM @ 172 BAR
MME260 Hole Size 1.375"to 2.0" 35mm to 52mm
MME250R Hole Size 2.75"t0 4.0" 70mm to 102mm
ACF10 Drill Length 13.5 feet 4.1 meters
ACF10 Travel 10.5 feet 3.2 meters
ACF10 Pullback 1500 lbs. 680 kgs.
Approximate Drill Tool Weight 1080 lbs. 488 kgs.

Minimum Excavator Size: 5 TONS

ALL ATTACHMENT CARRIERS MUST BE PLUMBED WITH LOW PRESSURE RETURN AUXILIARY HYDRAULICS.
AN ADDITIONAL HYDRAULIC OIL COOLER IS RECOMMENDED FOR PRODUCTION DRILLING.

~ SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

~ TE08.016A
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TEI ROCK DRILLS

-

ROTARY HEAD

A lightweight-compact hydraulic rotary head for
man-portable drills and limited access drills. The

_ | RDS250 is designed for smooth operationand
e N 5 simple maintenance to be used for general rotary
e . - _ ' drilling applications. i 3

- Flange Connection i
+ 2-Speed Rotary | |
- Optional Shock Sub

vz S8 e DI g e 5 ] :
i o -F, ¥ 2R __. ! ¥ m A
-

e :

~ POBOX 1309, MONTROSE, CO 81402 USA - (800) 777-3745 - (970) 249-1515 - www.teirockdriilé.&m_:;j/b'??’:;_.:; |
* - e e : Wi
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RDS250 | ROTARY HEAD

11.50 (292. 1mm})

[
2.31 1'5?.?@1]

4.50 (114.23mm)

21.0 (533.4mm)

us METRIC
Rotation Torque 1,000 ft/lbs 135 daNm
Rotation Speed Up to 400 RPM Up to 400 RPM
Supply Pressure 2500 PSI 172 bar
Supply Flow 15 GPM 57 LPM
Flushing Shaft ID 7/8" 22 mm
Weight 106 Lbs 52 Kg

Used on the ACF feed system.

TEl technical specifications consider a 40% hydraulic power loss.

SPECIFICATIONS SU BJECT TO CHANGE WITHOUT NOTICE.

TEI08.018A
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Catalog Cuts and SDS Sheets
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Using Williams Products

Readers of this catalog should independently verify the efficiency of any Williams products for the purpose intended
by the user. The suitability of Williams products will depend upon field conditions, fabrications and user specifications
which must be investigated and controlled by the user or its representatives. VWhat follows are some suggestions for
proper use of Williams products.

Proper Use is the Key

Williams Form Engineering Corporation provides a limited warranty on all of its products, as set forth in its quota-
tions, acknowledgements and invoices furnished to each customer in connection with the sale of those products. Not
withstanding this limited warranty, you should be aware that Williams products are intended for use by qualified and
experienced workers. Serious accidents may result from misuse or improper supervision or inspection. Carefully field
test any use not strictly conforming to normal practice before general adoption of the application. Carefully evaluate the
product application, determine safe working loads and control all field conditions to prevent unsafe load applications. All
safety factors shown are approximate, and in no case should they be exceeded.

IMPROPER USE OR INSTALLATION MAY RESULT IN SERIOUS INJURY OR DEATH. IF YOU HAVE THE
SLIGHTEST DOUBT CONCERNING PROPER USE OR INSTALLATION, PLEASE CONSULT WITH OUR ENGI-
NEERING DEPARTMENT.

You are Responsible for Any Modifications or Substitutions

Do not weld any casting, unless in the opinion of a qualified engineer such weld is in a no load, non-critical area.
Welding creates carbides and causes extreme brittleness near the weld point, and destroys nearly all load value. Any
welding or modifications to Williams products are the responsibility of the user, and as set forth in its limited warranty,
Williams Form Engineering Corporation makes no representations or warranties concerning products altered, welded,
bent or modified by others.

Many Williams products are manufactured, supplied and or designed as a system. Hence, we cannot guarantee that
components from systems supplied by other manufacturers are interchangeable with our products. For best results, all
parts of a system should consist of Williams products. From time to time, Williams Form Engineering Corporation may
change product designs, safe working load ratings and product dimensions without prior notice to users. For the most
current information concerning Williams products, please contact our engineering department, one of our technical rep-
resentative or see our web site.

Ongoing Inspection and Replacement are Essential

Each user should periodically inspect bolts and working hardware for wear and discard worn parts. Bent bolts and
bolts used at loads exceeding advertised yield strength should be discarded and replaced. A comprehensive inspection
and replacement program should be instituted and followed, so that all bolts will be replaced after a predetermined num-
ber of uses, regardless of the apparent condition of the bolt.

All lifting hardware units displayed in this catalog are subject to wear, misuse, overloading, corrosion, deformation
and other factors which may affect their safe working load. They should be regularly inspected to see if they may be
used at the rated safe working load or removed from service. Frequency of inspection is dependent upon frequency and
period of use, environment and other factors, and is best determined by an experienced user taking into account the
actual conditions under which the hardware is used.

Ordering Procedure and Warranties

This catalog is intended to provide potential purchasers and users with general information about products offered
by Williams Form Engineering Corporation. Prices, specifications, product descriptions and catalog items are subject to
modification without prior notice. Any person desiring further information about products offered by Williams Form
Engineering Corporation may contact the company or its authorized representatives. In appropriate cases, Williams will
provide quotations for possible orders.

Because the contents of this catalog are intended for general information purposes, they are subject to change with-
out notice. Any warranties for Williams products shall be governed by Williams quotations, acknowledgements and
invoices furnished to customers in connection with the sale of Williams products, as these documents contain more detail
than this catalog. Williams Form Engineering Corporation disclaims all other warranties for its products, expressed or
implied, including IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
which might otherwise arise from the contents of this catalog.

FORM ENGINEERING CORR 2




Williams Form Engineering is known throughout the world as one of the leaders in the manufacturing of ground
anchor systems. With over 80 years of experience we are able to provide product and/or information for virtually any
ground anchor application, and if necessary supply on-site technical assistance. Williams manufactures or distributes
anchors in all four primary groups of ground anchor systems available on the market today. The four primary groups of

ground anchors are as shown:
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—> Cement Grout Bonded Anchors

Cement grout is used to develop a bond between the
anchor and the soil or rock. Williams anchors can be
made with several different types of steel grades.

Resin anchors often are a fast and economical solution
for temporary rock support.

q—.

1y

Mechanical Soil Anchors
A pivoting plate such as the one used with the Manta
Ray soil anchor shown above, is driven to a specified
depth and rotated 90° to develop anchorage in the soil.



Mechanical Rock Anchors

Advantages

1. No bong zone, so less drilling is necessary 1@ develop
the same\shear cone as the bonded anghor system.
Also, less groyt is needed since there is lgSs hole volume.

2. The installer car prestress and grout the anchor in the
same day.

3. There is no crackingnof the grout column, since the
installer is prestressing the”anchor before grouting.

4. The oversized drill hol& provides for excellent grout
coverage.

Disadvantages

1. The mechanjegal rock anchor should only be used in
competentAock.

2. The makimum working load for Willlgms largest
mechanical anchor, utilizing a 2:1 safety factor from
thg”ultimate tensile steel capacity, is 180 kips.

Differences Between Anchor Types

Bonded Anchor Mechanical Anchor

E

|
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Grout Bonded Rock & Soil Anchors

Advantages

1. Grout bonded anchors can be used in virtually all rock
conditions and also in most soils.

2. The maximum working load with a single Williams bar
anchor or multi-strand tendon can exceed 1,000 kips.

Disadvantages

1. The installer must wait for adequate compressive
strength of the grout to be reached before prestressing
the anchor.

2. A bond zone must be established, so deeper drilling is
required to develop the design load in comparison to
a mechanical anchor.

3. Inweak rock or soils, a test program or sample borings
should be used to determine drill hole diameter and
anchor lengths.

Mechanical Soil Anchors

Advantages

1. Prablems associated with drilling anchopoles are
eliminqted because the anchor is drive®’into the soil.

2. All anchorxg are tested during installetion and provide
immediate angchorage. Actualholding capacity is
determined during_pull testing.

3. Time and expensg\ asgoOciated with mixing and
dispensing grout is elpaimated.

Disadvantages

1. The anchors gi'e designed to hold\no more than a 50

Kip maxi working load. Holding~capacity can be

limited &y the bearing strength of the so

Corrdsion protection is limited.

. Rocks or other obstructions in the installatiorm\path
can prevent adequate embedment.

SR
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Polyester Resin Rock Anchors

Advagtages

1. PreS8tressing can be accomplished within mindtes of
the installation.

2. Resin bonded anchor bolts are one of the mos{ economical
temporarywrock anchor systems available.

3. Resin anchyyring is successful in mosyrock types.

Disadvantages

1. Resin anchors ake difficult to proteCt against corrosion.
They require tight drill holes/for propermixing of
cartridges, resulting\in only A4 thin resin cover. In
addition, resin anchors,cangot be centered in the dirill
hole, which allows the boi{Ao rest on the bottom or side
of the hole. Resin is platéd into the drill hole in a pr
measured amount which does\not account for resin loss
into rock seams and cracks.\ Loss of resin creates
unprotected gapg along the\anchor, essentially
reducing the safgty factor of the system.

2. Resin anchorsAvith lengths over 25 Teet are difficult to
install becayse resin gel time often requires speedy
installationg. Couplings cannot be uged with full
column r£sin anchors because their outendiameter is
too large relative to the drill hole diameter.

3. Watef presence can greatly reduce the Yolding
capacity of the anchor or cause the anchorsXo be
sysceptible to creep.

4. /Temperature affects set and cure times of the resin

2o WAL



Corrosion Protection

The level of corrosion protection for an earth anchor is primarily dependent on the service life of the anchor, the
aggressivity of the environment, installation methods and consequences of failure. An anchor with a service life greater
than 24 months is generally considered permanent. Permanent anchors should always have some type of corrosion pro-
tection incorporated into their design.

Ground aggressivity is generally influenced by the following:

. Electrical resistivity of the soil (Soil is aggressive if resistance is less than 2000 ohm-cm.)

. pH value of the soil (Soil is aggressive if less than 5.5)

. Chemical characteristics of the ground water, rock, or soil (salt water, slag fill, industrial waste, organic fill etc.)
. Moisture

. Presence of oxygen

. Stray electrical currents

OO WON =

Governing Specifications for each anchor application may specify different protection schemes and these specifica-
tions should always be followed in designing the appropriate corrosion protection level. The following “Decision Tree”
published in the PTI Recommendations for Prestressed Rock and Soil Anchors, assists designers in following a logical
approach to corrosion protection selection:

Service Life

Permanent (>24 months) Temporary (<24 months)

Aggressivity Aggressivity

Not Known or Aggressive Non-Aggressive Aggressive Non-Aggressive

| Prof : equences of Fa [Class | Pro [No tion]

Serious Not Serious

— [ Class | Protection ] [ Class |l Protection ]

Grout Bonded Rock or Soil Anchors

The standard permanent grout bonded rock or soil anchor consists of an epoxy coated or galvanized anchor rod,
igrouted in an oversized drill hole. Centralizers should be used to assure good grout cover (approximately 25 mm)
Iaround the bar. Additional corrosion protection may be desired if the rock or soil is considered to be aggressive, con-
sequences of failure are high or anchoring into material where good grout cover is difficult to achieve. Williams Multiple
|Corrosion Protection (MCP) systems offer increasing barriers against corrosion attack. Williams MCP systems allow the
lanchor bar to be engulfed in a pre-grouted poly-corrugated tube. Protective end caps may also be used to seal the nut
land washer from the environment when the outer end of the anchorage will not be encased in concrete.

sut Bonded Multi-Strand Anchors

Williams also offers-permanent and temporary multi-strand ground anchors. Williams strand anehors are offered with
a corrosion inhibiting compoundtmder.an extruded high density polyethylene/polyproplyne in the anchor unbonded
length. The permanent anchors are protected witireerugated high-density polyethylene/polyproplyne (HDPE/PP) over
the entire length of the anchor excluding the stressing-tait: e corrugated (HDPE/PP) offers one level of corrosion pro-
tection while the field grouting operatien-inside the corrugated (HDPE/PP) Gffers~an_additional level of protection.
Temporary anchors are-netrmanufactured with the corrugated (HDPE/PP) over the anchor bontand-unbonded lengths.
Upon requestthe 0.6” diameter, 270 KSI, 7 wire strand is offered epoxy coated or galvanized.

(EUIITRTTS 12
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Corrosion Protection

Mechanical Rock Anchors

Williams Spin-Cosk.mechanical rock anchors are used when anchoring into competent rock. The stapdard Williams
Spin-Lock anchor relies on Cerent grout for corrosion protection. Williams Spin-Locks can_be-specified with a hollow
anchor bar, allowing the system to be greuted from the lowest gravitational pointin-both up and down bolting applica-
tions. This provides a solid grout cover surrounding-the anchor rod. _LWHKE the bonded rock anchor, the Spin-lock is
grouted after the anchor is stressed so cracking of the growesfumn due to prestressing is eliminated. Spin-Lock
anchors have been in service since 1959 and.ir-110St cases have reliedstrictly on cement grout for corrosion protec-
tion. If so desired, additional corrasietrprotection can be provided by step drilling~a<arger diameter drill hole, which
provides additional graut-cover, or by galvanizing the steel anchor rod. Protective end capSmay.also be used to seal
the nut and-washer from the environment when the outer end of the anchorage will not be encased Iin“cencrete.

Anchor Head Protection

e nost important section of a ground anchor that needs adequate corrosion protection is the portion of the-arichor
exposed to~air/oxygen. This is typically defined as the "anchor head", which generally consists of a steelL.b€aring plate,
a hex nut and washer for a bar system, or a wedge plate and wedges for a strand system. Fospermanent ground
anchors it is best to galvanize the hex nut and plates even if the bar is epoxy coated. Gdlvanized components, if
scratched during shipping, are Tess _likely to cause corrosion concerns than scratched-epoxy coated components. The
end of the steel bar protruding out from~the hex nut is often protected by the use of a plastic or steel end cap packed
with grease or cement grout. Williams offers Sexgral different types of P\{e“and metal end caps to provide corrosion pro-
tection at otherwise exposed anchor ends.

Fiber Strand Steel Tube welded on

Reinforced End Cap Flange with Threaded
ylon Cap Screw Connections

jield Splice for Bars

Contindous-cQrrosion protection can even be accom-
plished for the MCP Pregreuted anchors manufactured
from Williams Form Engineering. To achiexe the equiv-
alent levels of corrosion protection the coupled seCliofS——""
of bar anchors can be wrapped in a grease-#mpregnated
tape that is further protectedw eat shrink sleeving.
This scheme is_aseeptable by most governing agencies
and—s—Specified in the PTI Recommendations for
Prestresed Rock and Soil Anchors.

All.-Thread-Bar

Heat Shrink Steaving Trrealon Resistant T‘p- Corrugated nn

Methods of Corrosion Protection

Corrosion Reeg{:ts;gge Typical Relative Cost | Production |Can be Applied |Can be Applied
Protection Method s Thickness (4 = highest) Lead Time [to Accessories?| in the Field?
Hot Dip Galvanizing 4 3-4 mils 2 2-4 weeks yes no
-Enoxa Coating 1 £=12-mile 1 2-3-Mesks MaS no
[| Pre-Grouted Bars 3 2", 3 or 4" tubing 3 2 weeks no yes
Extrided-Polyethylone/Rolunranhe-Coating 2 232b-ralls . Z—d-reeks RO 31
Corrosion Inhibiting Compound 2 N.A. 2 2-4 weeks yes yes

Other thicknesses can be applied, contact a Williams representative for issues regarding threadability of fasteners

Combination of protection methods are available (i.e. epoxy bar with a pregrout section, galvanizing with epoxy)

Field patch kits are available for galvanized and epoxy coated products

Field procedures are available for coupling (2) pregrouted anchors

Contact Williams for more information regarding the appropriate corrosion protection level and corresponding governing reference

specifications/documents.
=
- w
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Corrosion Protection

Pre-Grouted Bars <

Cement Grout filled corrugated polyethylene tubing is often used to provide an
additional barrier against corrosion attack in highly aggressive soils. These anchors
are often referred to as MCP or Multiple Corrosion Protection anchors. The steel bars
are wrapped with an internal centralizer then placed inside of the polyethylene tube
where they are then factory pre-grouted. When specifying couplings with MCP
ground anchors, verify coupling locations with a Williams representative.

Epoxy Coating
Fusion bonded epoxy coating of steel bars to help prevertcorrosion has been suc-
sfully employed in many applications_besausé of the chemical stability of epoxy
Ins. Epoxy-caated bars and fasteriers should be done in accordance with ASTM A775
or ASTM A934 yatng-thickness is generally specified between 7 to 12 mils. Epoxy
atedDars and components are Stbject. o damage if dragged on the ground or mis-
handled. Heavy plates and nuts are often galvanizeg-exen though the bar may be epoxy
coated since they are difficult to protect against abrasion in“the-field. Epoxy coating
patch kits are often used in the field for repairing nicked or scratched epoXy-sufaces.

afﬁi rrﬂ'“;;:;_,‘ 5;{,]'-_ Hot Dip Galvanizing <

l# . . . q . .
1 Zinc serves as a sacrificial metal corroding preferentially to the steel. Galvanized bars

'fl "' iang T!‘ i" * | H' ] l'l Hf 1 1 g- have excellent bond characteristics to grout or concrete and do not require as much care
_ _ in handling as epoxy coated bars. However, galvanization of anchor rods is more expen-
!!H h Il fﬂ i HEi] Jth ;il,lf li 'JH* 1'4'. sive than epoxy coating and often has greater lead time. Hot dip galvanizing bars and

fasteners should be done in accordance with ASTM A153. Typical galvanized coating
L +. ¢ f ‘ ! L i l l b thickness for steel bars and components is between 3 and 4 mils. 150 KSI high strength

Lidtt '} . steel bars shall require special cleaning procedures to avoid problems associated with
l-l'ﬁti i l 111 i H 11T T .'m 1l hydrogen embrittlement in compliance with ASTM A143.

Extruded Polyethylene/Polypropylene

Williams strand tendons contain an extruded high.density polyethylene/polypro-
slyne sheathing around each individua artd In the free-stressing portion of the
anchorage.The-sheathing is-armimum 60 mils thick and applied once the 7-wire
strand has be B0 a-.corrosion inhibiting compound. Extruded polyethyl-
otyproplyne sheathing provides a moisture_tight barrier for corrosion protection
and allows the strand to elongate freely throughout the~free=stressing length during
the prestressing operation.

| LoederC

Corrosion Inhibiting Grease or Wax Gel with Sheath <

Williams corrosion inhibiting compounds can be placed in the free stressing
sleeves, in the end caps, or in the trumpet areas. Often bars are greased/wax
gelled and PVC is slipped over the greased/wax gelled bar prior to shipping. Each
are of an organic compound with either a grease or wax gel base. They provide the
appropriate polar moisture displacement and have corrosion inhibiting additives
with self-healing properties. They can be pumped or applied manually. Corrosion
inhibiting compounds stay permanently viscous, chemically stable and non-reactive
with the prestressing steel, duct materials or grout. Both compounds meet PTI stan-
dards for Corrosion Inhibiting Coating.

s 14




Williams standard grout bonded rock & soil anchors consist of a plain or epoxy coated bar, grouted in an oversized
drill hole. Centralizers should be used to assure good grout cover (approximately 25 mm) around the bar.
anchors will penetrate aggressive soils that are low in pH value (<5.5) and high in sulfate, additional corrosion protec-
tion may be desirable. The degree of protection should be matched against the aggressivity of the environment and the
expected life of the anchorage system. Williams Multiple Corrosion Protection (MCP) systems offer increasing barriers
against corrosion attack for confidence in permanent anchorage in all ground environments. Williams protective outer
end caps may also be used to seal the nut and washer from the environment when the outer end of the anchorage will
not be encased in concrete.

Typically, Williams MCP anchors are supplied in 150 KSI All-Thread Grade (as shown below) and used in various
applications such as externally supported earth structures and tension tie-down systems.

Where

120

100

0]
o

i
o

Ultimate Bond Strength (KIPS/Foot)
S 3

=)

Ultimate Bond Strength

Per Linear Foot of Cement Grout by Diameter of Drill Hole
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2350

300

D

350

400

450

_—0

A. Coral

Rock
Type

B. Soft Limestone

D. Soft Shale

1 H

E. Sandstone

H. Concrete

F. Granite & Basalt >
C. Dolomitic Limestone G. Hard Shale & Slate

150 KSI All-Thread Bar
BT Minimum Minimum Minimum
Diaraater Net Area Ultimate Yield
Thru Threads Strength Strength
1" 0.85 in’ 128 Kkips 102 kips
= 26 mm) (549 mm?) (567 kN) (454 kN)
== (
- — 6.00 T-T14" T.2oTN T88 KIPS ToU KIpS
o P T >‘ (32.mm) (807 mm?) (834 kN) (667 kN) \
5.00 = -3/8" 1.58 in’ 237 kips 190 ki
] f-—"’ (3 (1019 mm?) (1054 kN) )
/:/ <00 § 134" 390 Kips 312 Kips
=~ 3.50 (46 mm) (173 (1388 kN)
e /‘r‘,// . e S 2-1/4" 13 Kips 490 kips
. é_,.'f_;ﬂ_..' 2.50f (57 mm) (2727 kN) (2181 kN)
%é;“;f” PR ps 622 kips
] . (65 mm) (3457 k (2766 kN)
6.46 in’ 969 kips '
Bond Stress (psi) (4169 mm?) (4311 kN)

For complete 150 KSI All-Thread-Bar chart see page 62.
For Grade 75 All-Thread Rebar strengths, see page 64

Structural Properties

150 KSI

Yield
Stress

128 KS|
(881 MPa)

Ultimate
Stress

150 KSI
(1034 MPa)

100 KSI

Minimum
Elongation

diameters
6-7% in 8”

4% in 20 bar

Reduction

of Area

(699 VIPa) |

—guage Iengm

Notes: If overall length is over 50' (or 45’ for 3" diameter), anchor coupling should be located in bond zone with field-applied barrier, such as heat
shrink tube installed across splice joint. At minimum drill hole size, centralizers will only fit around anchor in the bond zone.
Drill hole diameters and bond lengths are based on geologic conditions. Consult your geotechnical engineer for recommendations.

s
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Multiple Corrosion Protection Anchors

Shown with 150 KSI All-Thread Bar. Drill hole diameters and bond lengths are based on geological conditions. Consult your
geotechnical engineer for recommendations. Per PTI, the minimum grout cover over the tendon bond length shall be 1/2" (13 mm).

Villiams MCP | - PTI Class Il Anchor
fwQ_barriers around plain bar in free-stress zone plus drill hole grout.

* Plain O0r~epoxy coated bar
« Smooth PVC

seye over bar in free-stressing zone
» Grease/wax gel or groutfilled smooth PVC sleeve over bar in the free-stress zone

 Unit is centered in drill hole groutwith centralizers Bar inimum Drill | Common Drill Hole
E St " z Sond Z Diaimieter| Hole Diameter | Diameter Range
ree. rQSS'ng one wlv 419 one 1ll 3_1 /2:: 3_1/2:: tO 5::
(26 mm) (89 mm) (89 to 127 mm)
1-1/4" 3-1/2” 3-1/2" to &”
(32 mm) (89 mm) (89 to 127 mm)
1-3/8" 4” 4” to 6”
mm) (102 mm) (102 to 152 mm)
1-3/ 4-1/2” 4-1/2" to 7”
(45 mm) M (114 to 178 mm)
24 5” 5" to 8”
(57 mm) (127 mm) to 203 mm)
2_1 /2" 5!! 5 n
(65 mm) (127 mm) (127 to 203 m
3ll 5!! 5!! to 8!! \
(75 mm) (127 mm) (127 to 203 mm)

Williams MCP Il - PTi Class | Anchor

<

Two barriers around plain bar full length plus drill hole grout.
» Bar engulfed in pre-grouted poly corrugated tube in the bond anchorage zone
- Smooth PVC sleeve over bar in free-stressing zone
» Grease/wax gel or grout filled smooth PVC sleeve over bar in the freq stress zone
» Unit is centered in drill hole by centralizers and surrounded by grout

Bar | Minimum Drill | Common Drill Hole
> Diameter| Hole Diameter| Diameter Range
Free-Stressing Zone Bond Zone T XV 312 105
: (26 mm) (89 mm) (89 to 127 mm)
> 1-1/4" 3-1/2” 3-1/2" to &”
(32 mm) (89 mm) (89 to 127 mm)
1-3/8" 4” 4” to 6”
mm) (102 mm)
1-3/ 4-1/2”
(45 mm) 14 mm)
2-1/4" ’ 5" to 8”
(57 mm) (127 to 203 mm)
2-1/2" 5" to 8”
(65 mm) 203 mm)
3ll
M (127 to 203 m

Williams MCRP Il - PTI Class | Anchor

* Smoot

* Plain or galvanized plate.

Three barriers around plain bar in free-stress zone, two barriers in bond zone, plus drill hole gro
» Barengulfed in pre-grouted poly corrugated tube in the bond anchorage zone and the free-stressi
R)\/C sleeve over the corrugated tube in the free-stressing zone
» Unit is centered~a drill hole by centralizer and surrounded by grout

ith a welded trumpet

zZone.

* Protective end cap over nut and.washer Bar | Minimum Drill | Common Drill Hole
2 g, Diameter| Hole Diameter| Diameter Range
Free-Stressing Zone 3and Zone T RV RV
| (26 mm) (114 mm) (114 to 152 mm)
1-1/4" 4-1/2” 4-1/2" to ©”
(32 mm) (114 mm) (114 to 152 mm)
1-3/8" 4-1/2” 4-1/2" to ©”
(36 mm) (114 mm) (114 to 152 mm)
o ll 7!! 7!! to 8!!
(45 mm (178 mm) (178 to 203 mm)
2-1/4" . 8" to 10”
(57 mm) (204 m (203 to 254 mm)
2-1/2" 8” 8" to 10”
(65 mm) (204 mm) (20 4 mm)
3" 8” 8" to 10
(75 mm) (204 mm) (203 to 254 mm) T~

s



Grout Bonded Multiple Corrosion Protection Anchors

>| Williams MCP i Williams MCP Iji
_PTI Class | Anchg_[* IE';I_'I:CIass I A_nc_h__c').r_h
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R71 150 KSI All-Thread-Bar - Astm a722*

150 KSI All-Thread-Bar
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iameter e rea imate . rea : :
& Pitch _|Thru Threads| Strength [0-80f pu A[0.70f pu Al0.60fpu A| "IN Juajor Dia.[NUMP€| of the ulimate tensie strength. = Designers
snou rovide adedquaile saie dclors 1or sale
P | 0 R5 in? 128 kins 1 102 kins 1 89 3 kins 1 76 5 kips 1309 |bs /ft 1-1/8" R74=pa--shear sI’?rengths basqed on the Y:ondition of use.
26 mm) | (549 mm?) | (567 kN) | (454 kN) | (397 kN) | (340 kN) | (4.6 Kg/M) [(28.6 mm)
T4 -4 | 1251 | 166 Kips | 150 Kips | 131 Kips | 113 Kips [4.51 bS/R| 1-7716" |n7q 1g||  D°" PTI recommendations for anchoring,
(32mm) | (807 mm?) | (834 kN) | (667 kN) | (584 kN) | (500 kN) |(6.71 Kg/M)|(36.5 mm) ?ngzgfz::igﬁ'fozz ?:i'gpﬁqdofgt’f;'::{ A
H‘Qﬁ;\ 158in* | 237 kips | 190 kips | 166 kips [ 142 kips [5.71 lbs/t.[ 1-916" | oorm the specified minimum tensile strength of
(36 m 1019 mm?) [(1054 kN)| (843 kN) | (738 kN) | (633 kN) |(8.50 Kg/M)|(39.7 i e i Wy
1-3/4"-312| 2.601n 90 kips | 312 kips | 273 kips | 234 kips [9.08dber| 2 [o 4 44| Z{‘fhfzk':gﬁ'ggdmﬁmﬁq "gni’i‘lge;‘r’ezotﬁ
(46 mm) | (1664 mm?) |(1 1388 kN) | (1214 kN) | (1041 5 Kg/M)|(50.8 mm) e S g
2-1/4" - 31/2 4.08 in’ 613 kips | 490 ki m 368 kips |14.1 Ibs./ft.| 2-1/2" R71-18 + The maximum test load should not exceed
(57 mm) * | (2632 mm?) |(2727 kN)| (2181 1636 kN) |(20.8 Kg/M)|(63.5 mm) 80% of the specified minimum tensile
2112 -3 | 549in° | 778K 22 Kips | 545 Kips | 467 Kip bs/t.| 23/4 | a7y o0 SEchgtn ofite presliessing Slecy
(65 mm) | (3350 mm? 7 kN)| (2766 kN) | (2422 kN) | (2074 kN) |(27. 69.9 mm)
3" =3 26 in” | 969 kips | 775 kips | 678 kips | 581 kips [22.3 lbs./ft.[ 3-3/
(T5emmT™ | (4169 mm?) | (4311 kN)| 3448 kN) | 3018 kN) | (2587 kN) (327 Ka/M)| (77 4 mm) [ RT+24

* The 2-1/4" diameter is not covered under ASTM A722.

Sizes

Williams 150 KSI bars are manufactured in 7 diame-
ters from 1” (26 mm) through 3” (75 mm). Most diameters
are available in continuous lengths up to 50’ (15.2 m).

Threads

All-Thread-Bars are cold rolled threaded to close tol-
erances under continuous monitoring procedures for
quality control. Threads for Williams 150 KSI bar are
specially designed with a rugged thread pitch wide
enough to be fast under job site conditions and easy to
assemble. They also have a smooth, wide, concentric,
surface suitable for torque tensioning. This combination
offers tremendous installation savings over inefficient,
hot rolled, non-concentric thread forms. Threads are
available in both right and left hand.

Williams All-Thread-Bars are threaded around the full
circumference enabling the load transfer from the bar to
the fasteners to occur efficiently without eccentric point
loading. Williams fasteners easily meet the allowable
load transfer limitations set forth by the Post Tensioning
Institute. Williams 150 KSI All-Thread-Bars and fasten-
ers are machined to tight tolerances for superior per-
formance and mechanical lock. Precision machining
greatly reduces concern of fastener loosening or deten-
sioning. Williams 150 KSI| bars exceed the deformation
requirements of ASTM A722-07. Williams special thread
deformation pattern projects ultra high relative rib area,
much greater than conventional rebar. This provides for
superior bond performance in concrete.

Cutting (No Welding)

Williams 150 KSI All-Thread-Bar should not be sub-
jected to the heat of a torch, welding or used as a
ground. Field cutting should be done with an abrasive
wheel or band saw.

LRIy

Steel Quality
Williams 17, 1-1/4”, & 1-3/8" 150 KSI bars are smooth,

hot rolled, high strength prestressing steel. The bars are
cold-stressed and stress relieved to produce the above
properties. The 1-3/4” through 3” 150 KSI bars are from an
alloy based steel that is hot rolled, quenched and tempered
to produce to the prescribed mechanical properties of
ASTM A722-07.

Thorough inspection and traceability are carried out
during all phases of manufacturing to assure the highest
standards of quality.

Properties

Williams 150 KSI bars are manufactured in strict com-
pliance with ASTM A722-07 and AASHTO MZ275
Highway Specifications. The prestressing steel is high in
strength yet ductile enough to exceed the specified elon-
gation and reduction of area requirements. Selected
heats can also pass the 135° supplemental bend test
when required. Testing has shown Williams 150 KSI All-
Thread-Bars to meet or exceed post tensioning bar and
rock anchoring criteria as set by the Post Tensioning
Institute including dynamic test requirements beyond
500,000 cycles of loading.

Williams 360° continuous thread deformation pattern
has the ideal relative rib area configuration to provide
excellent bond strength capability to grout or concrete, far
better than traditional reinforcing deformation patterns.

Tensile Strength & Working Loads

Williams 150 KSI bars are available with ultimate ten-
sile strengths and working loads as displayed above.
Safety factors and functional working loads are at the
discretion of the project design engineer, however test
loads should never exceed 80% of the published ultimate
bar strength.



Rounded

1-1/4"
32 mm

1-3/8"

2-1/4"

57.2 mm

2-1/2"
63.5 mm

Collar
Nut
R73 Hex Nuts - AsTM A29 or A576
Bar Across Across - Part
Diameter Flats Corners Thickness Number
_1 n 1 _3/4" ﬂ)zll 2ll H_’wn
26 mm 445 mm 51.3 mm 50.8 mm BT

Et‘) mm)
1-3/

212" 280" 23/4" —
635mm) | 734mm) | (69.9 mm) /
3 346" 3172

R73-14

(46 mm) W 9 m)
>AIE 3172 a1/4
57 mm) | (88.9 mm) (108 mm) | R73-18
A2 4117 490"
(65 mm) mm) | (124 mm) R73-20
n 4_1/4" n 6_1 /8"
p mm) (108 mm) (127 mm) (156 mm)

* Rounded collar nut with OD of 5” (127 mm).

RSF Hardened Washers - AsTm F436

Bar Outside Inside - Part Bar Across - Outside Part
Diameter Diameter Diameter Thlf:kness Number Diameter Flats Thickness Dome Number
1|| 2_1 /4" 1_1 /4" w" = =5 1" _1'_.’2!‘4" l) n 9=1 /9"
@6mm) | Gr2mm) | G1.8mm) | (3.97 mm) | o 09436 26 mm) | @45mm) | B572mm) | 635mm) | 10000
=174 2-31a" =172 o 1-1/4" 2-1/4" 2-3/4" 3-1/8"
—> @2mm) | 659 mm | 384 mm) (3.97 mm) R9F'11'436H @2mm) | 672mm) | ©99mm) | (795mm) | R88-10
( 137" - 3 | ?-g/r?]';n) 530" m— 1.3/8" 212" 31/4" 3-5/8" -
: : (3.97 mm) m) (63.5 mm) (82.6 mm) (90.2 mm)
@) | @szmy | 540 mm) | (5.56mmmy | ROF-16-436 (46 mm) 7"&2&1 @35 mm) | (togmmy | Re8-14
>A/E 4172 58 o372 ROF 195 135 DA+ 3172 534 5172 R73-18
G7mm) | (114 mm) . (7.14 mm) (57 mm) | (88.9 mm) ﬁﬁ{ (1420 mm) | R81-18
R 5" 778" 52 " 418 T 5 R73-20
(65 mm) mm) | 73.0mm) | @ ROF-22-436 @5 mm) | (108 mm) 47165 mm) 152 mm) | R81-20
T 6" 3.3/8" o327 3 8-1/8" R74-24
152mm) | 85.7 mm) | (7.14 mm) | ROF-25-436 (75 mm) 8mm) | (206 mm) R81-24

R73-JN Jam Nuts -asti?

These Jam Nuts can't be substi-
tute for full strength nuts and
can't be used on bars other than

A8TM A29,
S rade C1045
R72 Sto) -Type Couplmg or ASTM A576
Bar Outside Overa Part
Diameter Diameter Leng Number
g a3/4 /4
(26 mm) (445.mm) {08 mm) R72-08
11/4" 21/8¢ 5A1/4"
(32 mm) (54.0 mm (133 mm) R72-10
1-3/8" 23/8" 5-3/4"
(36 mm) (60.3 ) (126 mm) R72-11
1-3/4" 3" 812"
(46 mm) /6.2 mm) (46 mm) Rr2-14
2-1/4" 3172 X
(57 mm) (88.9 mm) (229 Ming R72-18
2-1/2" 4174 9378’
(65 i) (108 mm) (238 mm) R72-20
Z Z 11-7/8" -
/75 mm) (127 mm) (302 mm) 72-24

Domed Washer

Provides up to 5" angle
when used with a dished plate.

R88 Spherical Hex Nuts - astm as36

*

R8M Beveled Washet

Wtandard nut with spherical washer assembly.
** Requires rounded collar nut with spherical washer assembly.

S - ASTM A47 or ASTM A536

29, C1045
_Bar Across | rhickness Part _Bar Degree Outside Inside Maximum | Minimum Part
Diameter Flats Number Diameter | of Bevel }M Diameter | Thickness | Thickness Number
1" 1-3/4" 172 : . 2732 | 1-7/116° 778" 38"
26 mm) | (445 mm) | (12.7'mm) | R73-08JN (26 m { 722'mm) | (365 mm) | (22.2mm) | (9.52 mm) | R8M-08-150
11/4" >4 58" 11/4" * 51/4" 12132 | 1-41/64" | _190/64"
@2mm) | 572 mm) | (159 mm) | R73-10N M 1 133 mm) | (42.1 mm) | (41.7 mm) | (7.54 mm) | R8M-10-150
1-3/8" 2-1/2" /16" 1-3/8" * ; S 105/32° | 1-41/64" | 19/64"
@6 mm) | ©35mm)| 17.5mm) | R731IN |~ 36'mm) | 15 (133 mmy~(45.2 mm) | (41.7 mm) | (7.54 mm) | R8M-11-150
1-3/4" : 778" 516‘1/‘ 1-3/4" : 5172 SvoR 1-03/32" 34"
46 mm) | (76.2 mm) | (22.2 mm) “14JN @46mm) | 10 (140 mm) | (635 m 43.7 mm) | (19.0 mm) | R8M-14-150
oA+ | 314 2 >A/4" : 6-1/2" 7 7 34"
(57’ mm) | (82.6 mm) ,eﬁﬁn)( RS SN S7mm) | 10 (165 mm) | (76.2 mm) | 47.6 mm (19.0 mm) | R8M-18-150
B ; 1.3/16" >1/2" ; 7172 312" 231"
(65 mm) 2 mm) | (30.2 mm) | R73-20JN @ mm) | 10 (190 mm) | (88.9 mm) | (58.7 mm) R8M-20-150
7 4172 z 3 . z 35/8" 243"
m{ (114 mm) | (50.8 mm) | R74-24JN 75mm) | 10 (203 mm) | (92.1 mm) | (61.7 mm)
/* Rounded collar nut * Additional USS Hardened Washer Required
& G} WS




Other Anchor Accessories

Bearing Plates - Williams steel bearing plates are standard with a round hole for non-grouted ground anchors. Also
available are dished plates for use with spherical hex nuts and keyhole plates which provide free access for grout tube
entry. Bearing plates are customized for each application. Plate dimensions should be specified around the parameters
of the project. In addition, corrosion protection should be considered along with specifying hole diameter and bar angle.

S1K - Round———>>

R80 - Dished

SOK - Studded S2K - Domed

54K - Keyhole

4 <

End Caps - Williams offers several different types of PVC and metal end caps to provide corrosion protection at oth=

erwise_exposed anchor ends. Most often the caps are packed with corrosion inhibiting grease. Caps maeeirom steel
are used in"expased impact areas.

Fiber Reinforced
Nylon Cap

e] Tube welded on
Flange

hreaded

Screw Connectiolrs

Scre PVC
ap w/ Plastic Nut

Steel Tube
with Jam Nut

Slip-on PVC
Cap

CEN PVC Centralizer

The Williams PVC Centralizer is used to center the anchor assembly
in the drill hole. They are usually spaced 10 to 15 feet along the bar. To
order, specify drill hole diameter, bar size or the outer diameter of sleeve

—_— . when used over bar.
Eye Nuts E1N E1N3 E1N4
lams Eye Nuts may be used as lifting eyes for
forms, co te blocks, concrete cylinders, machinery or
equipment. T rge base on three of the models
makes them excellent anchoring guy wires. Safety
factors and working loads bas n the ultimate strength
of the Eye Nuts should be determi for the specific
application by the project design engineer.
ilabl Max
Eye Nut Inside Inside Ring Overall Lrave P,’:?:f( Ground _I:_/Las); Blank Part
Designation| Width Height |Diameter| Height | U 1045 |Grade 60 S| B7X | sw.L Anchor Load Number
oil C1045 |Grade 75| All-Thr Hollow| = " | S.W.L.
E1N * " 2-1/2" 7/8" 8" 1/2": 5/8" [#4; #5; #6 ] ~J17.5 kips —
Forged Steel| (51 mm) | (64 mm) | (22 130 mm)| 34" 787 1 | #7: #8 | VA N | BINROEFEIN
E1N3 2 =7 BT 8” 1-1/87 1-1/4" | #9, #10 | 17, 1-1/4" |32 mm|59.7 kipS1%4.7 kips|99.4 Kips| c1p1.00-E1N3
Forged Steel| (51 mm) W (45 mm) [(203 mm)| 1-3/8"; 1-1/2”|  #11 1-3/8” |38 mm| (266 kN)| (3 (442 kN)
E1N4 2-1/2A4" 3-3/14" | 2-3/16 10” 5. 555 1-1/4"; 1-3/8 90.7 kips| 113 kips ips
Forged Steel ©5 mm) | (56 mm) [(254 mm)| 1-3/4" 2 #14 134 1P MMI402 kN | (503 kN | (672 ki E1M-00-E1N4
=7 57 o 10-1/4" | 1-1/4’,1-3/8" [ #10; #11 [1-1/4",1-3/8"| 5, [86.7 kips| 108 kips [ 144 kips |4\ Sormanac
(76 mm) |(127 mm)| (51 mm) |(260 mm)|1-1/2°;1-3/4";2"| #14 1-3/4” (386 kN) | (480 kN) | (641 kN)
* Non-Domestic
G
(EAWITTHT 58




WIL-X CEMENT GROUT

s to ASTM C845-76 T

Wil-X%g chemically compensated for shrinkage. It has a
high bond value and is crack resistant for permanent instal-
lations. Because it is a cement-grout, it is non-explosive and
has a long shelf life when kept dry.

Confdo

Mminutes; final set 10 hours.

AST

Grout & Grout Tubes

Compressive Strength
Wil-X Cement Grout & Water
(73° F Dry Environment)
0.44 w/c ratio

Time PSI MPa
1 Day 2,800 19.3
3 Days 6,400 441
7 Days 7,700 53.1
28 Days 9,500 65.5

Wil-X may be used to build up leveling pads by simply mixing with gand
or pea gravel. This mixture should not be run through the grout pdmp.
Setting Time: Gilmore Needles (ASTM C266). Inif4al set 45

Somparative compressive strength test in S| (modified
C109) Actual strengths as mixed accopding to Williams
Instructions range from 6,000 to 9,500 PSI dgépending on water
content. Copy of ASTM Modification availagble upon request.

5 gallon, resealable,
moisture proof,
polypropylene pails

Note: Results based on a controlled laboratQry environment. Jobsitefesults may vary based on temperature and w/c ratio.

US Spec RA Grout

Product Description
US Spec RA Grout consists of specialty blended cements

Engineers CRD C-621. When tested in accordance
positive expansion.

Advantages

 Pumpabile fluid grout for very tight clearancg
* Non-bleeding

* Attains high compressive strengths at
* Extended working time for maximu

* Non-shrink from time of placeme

* Thixotropic: High flow restored py agitation

* Encapsulates tendons, bolts gf bars to protect from corrosion
 Consistent: Strict Quality Cgntrol testing and standards

Decified w/c ratios
pumping range

Mixing

aNd admixtures to provide maximum
flow, shrinkage compensation and extended working times ipan aggregate free formulation where
clearances are minimal. RA Grout is non-metallic and nons€orrosjve. RA Grout has been specifical-
ly formulated to meet and exceed the testing requiremepts of ASTM C-1107 and US Army Corps of
ith ASTM C-8

RA Grout yields a controlled
Time PSI MPa
1 Day 4,500 31.02
7 Days 11,000 75.84
8 Days 15,000 103.42

Packaging and\Yield
rout is packaged in heavy
duty, polyethylene ling backs containing 50 Ib
8. cubic feet when 7.75

US Spec RA

(22.7 kg), yielding 0.

quarts of mixing water is

tains 48 bags of RA Grout.

ed. Each pallet con-

Mix US Spec RA Gpgut to a uniform consistency in accordance with the manufacturer’s instructions. Potable water con-

taining no chlorides gf other foreign substance shall be used. The water shall be accurately measured and
1.94 gallons of water per 50Ib bag of US Spec RA Grout and mix continuously for 3-5 minutes, before

mixer first. Start wi

plaged in the

placing. If possidle, the grout should be mixed continuously until placing is completed, but if this is not practical, axprief
remixing priorA0 pumping or placement is adequate to overcome the effect of “thixotropic set”. Do not use any other admix-
tures or additives.a brief remixing prior to pumping or placement is adequate to overcome the effect of “thixotropic set”.

PostyGrout Tube

Ailliams will provide
pdgst-grout tubes for
anchors bonded in
weak rock or soil upon
request. The Williams
supplied flexible or rigid
post-grout tube has a
bursting strength of
1000 psi. The post-
grout tube length and valve placement are adjustable and
can be specified at the time of order. There is no field
assembly of the post grout tube, other than attaching it to
the anchor as it is being installed down the drill hole. Drill
hole diameter should be a 1" minimum clearance to
accommodate Post-Grout Tube.

T3P Heavy Duty Plastic Grout Tube

Furnished in product lengths for the rockbolts or in rolls.

O.D. .D. Part No.

(9.2/?n”m) (6_21/?n”m) T3P03002

H (12.17/2;1m) (g_g/?n”m) T3P04003

{ (15‘.59;8;;1m) (12_17/2r:1m) T3P05004
(19:.31/4;1m) (15§é8r:1m) T3P06005

(254 mmy | (19.1 mm)| T3P08

T4Z Grout Tube Adapter

For down pressure grouting
only when grout is forced
through normal grout hole in
the hollow bar.

£ ULLLuw3




Grout Socks <

What was once considered to be an impossible anchorage is made easy with a practical solution from
Williams. For difficult bonding applications such as anchors in weak coral, sandstone, highly fractured
rock, underwater holes and in artesian water conditions, we place Grout Socks on our grout bonded "
anchors to prevent grout loss due to permeation or washing away by flowing water. The socks are indi-
vidually manufactured to be a minimum of 1" larger than the drill hole diameter, allowing the sock to
expand into the deformations in the drill hole wall, and in many cases providing the only means to achieve
a mechanical bond. In some geotechnical conditions, designers should be aware that Grout Sock may
adversely affect the bond strength between the grout and ground. Williams recommends that a testing
program be implemented to determine actual bond stress values for elements installed with grout socks.

Super Plasticizer

Rlasticizer is available and is used as a water reducer for ease of pumping grout through tubes at lower
water to ceément_ratios.

T6Z-04 Hand Pump

stroke position, pisteiTdriven pump. Pump cement grout only, no
Oseefplasticizer is recommend with hand pumps.

Approximate size: 0=3/4” high
24-1/4” wide

- 35" high with handle
Weight: 60 Ibs. (Dry weight)
Outlet capacity: 40 psi average,

A i —
-
* L

...
‘ )
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. ol
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80 psi maximum

— > T62-08 Air Pump [Or SMilar

Pumps cement grout only, no sand. 32 Gallon Mixing Tank. Mixes up
to 2 sacks of material at once and allows for grout to be pumped dur-
ing mixing or mixed without pumping.

Weight: 560 Ibs.
Dimension Size: 50" long
30.5” wide
52" high
Production Rate: 8 gallons per minute at 150 psi

Colloidal Grout Plant

The heavy duty, high volume Colloidal Grout Plant is favored for pré-
cision grouting. The unit features a high speed shear mixerttat thor-
oughly wets each particle and discharges the mixed matérial into a 13
cubic foot capacity agitating holding tank. A directCToupled progressing
cavity pump delivers slurries at a rate of up40 20 gpm and pressures of
up to 261 psi. The unit easily mixes“and pumps slurries of Portland
sement, fly ash, bentonite, and-4ime flour. All controls are conveniently
'ed on the operatorptatform for easy one-man control.

Pump

Pump Type: 31.6 progressing cavity

Output/Pressure: variable up to 20 gpm, 261 psi
Colloital Mixer

Mix Tank~J3.0 CF with bottom clean out

Mixing Pump: “&X 3 x 6 diffuser-type centrifugal

Holding Tank: 13.0°GK _paddle agitating
Drive Power

Air. 300 CFM, 100 psi
Physical Specifications

Dimensions: 96"L x 60"W x 63"H

Weight: 1800-2800 Ibs.

7 (@I ORI



Hydraulic Jacks for Threaded Bar Anchors

Ram Or similar
Directional GJack Nut
auge Hose from
g Bottom Fitting
on Jack to Pump _ Plate
=8 M
« B=
J :
_ | Hydraulic
= Jack
Hydraulic Pump /
(Air or Eleg¢tric Drive Hose from Pump to o _
Top Fitting on Jack ~~~_High Strength
Extension Rod
"""'\High Strength
Base ‘ | Coupling

T7Z Open Frame Hydraulic Jacks
Used for testing and pre-stressing All-Thread-Bars. Available with up to 5-1/8" center hole. Unit comes with ram,
pump, gauge, hoses, jack stand, high strength coupling, high strength test rod, plate, hex nut and knocker wrench.

Minimum e Approx.
Jack Pump Ram Base Ram | Total Ram Test Rod Ram Total Ram
Capacity Method Height Size Travel | & Frame Diarmeter Area & Frame
Height Weight
10 tons Hand 5-5/16" 3" Diameter 2-1/2” 8-3/8” 3/4” 212 in? 12 Ibs.
(89 kN) Single Acting (135 mm) (76 mm) G4 m) | 213 mm) | (19 mm) | (1,368 mm?) | (5.4 kg)
30 tons Hand 6-1/16" 8" x 8" Gl 19” 1-1/4” 5.89 in? 80 Ibs.
(267 kN) Single Acting (154 mm) (203 x 203 mm) (76 mm) | (483 mm) | (32 mm) | (3,800 mm?) | (36 kg)
60 tons |Hand, Air, or Electric] 9-1/2" 8" x 8" 5" 29" 2" 12.31 in° 153 Ibs.
(534 kN) Double Acting (241 mm) (203 x 203 mm) (127 mm)| (737 mm) | (51 mm) | (7,942 mm?*) | (69 kg)
60 tons |Hand, Air, or Electric] 12-3/4 9" x 9 6-1/2" 29" 2! 12,73 In° 225 |bs.
(534 kN) Double Acting (324 mm) (228 x 228 mm) (165 mm)| (737 mm) | (51 mm) | (8,213 mm?) | (102 kg)
100 tons Air or Electric 13-1/2 9" x 9 6" 35” 3-1/8” 20.63 in? 270 Ibs.
(890 kN) Double Acting (343 mm) (228 x 228 mm) (152 mm)| (889 mm) | (79 mm) (13,310 mm?)| (123 kg)
100 tons Air or Electric 12-3/8" 9" x 9" 6" 28" 2 20.03 in? 192 Ibs.
(890 kN) Double Acting (314 mm) (228 x 228 mm) (152 mm)| (711 mm) | (51 mm) |(12,923 mm?*)| (87 kg)
150 tons Air or Electric 12-1/4" 12" x 12" 5" 32-1/4" 2-1/2" 30.1 in? 350 Ibs.
(1334 kN) Double Acting (311 mm) (305 x 305 mm) (127 mm)| (819 mm) | (64 mm) (19,419 mm?*)| (159 kg)
200 tons Air or Electric 16" 12" x 12" 8" 34" 4" 40.45 in? 518 Ibs.
(1779 KN) Double Acting (406 mm) (305 x 305 mm) (203 mm)| (864 mm) | (102 mm) (26,097 mm?)| (235 kg)
300 tons Electric 27-1/2" 15" Dia. 15" 50-1/2" 5-3/8" 78.5 in’ 1,400 Ibs.
(2670 kN) Double Acting (699 mm) (381 mm) (381 mm)| (1283 mm) | (137 mm) | (50,645 mm?)| (635 kg)
400 tons Electric 18-3/4" 15" Dia. 6" 45-3/4" 4-1/4" 91.5 in’ 1,300 Ibs.
(3558 kN) Double Acting (476 mm) (381 mm) (152 mm) | (1162 mm) | (108 mm) | (59,032 mm?)| (590 kg)
400 tons Electric 20-3/8” 17" Dia. 8" 49” o 118.2in° 1,500 Ibs.
(3558 kN) Double Acting (518 mm) (432 mm) (203 mm) | (1245 mm) | (127 mm) (76,258 mm?)| (680 kg)

T80 Post-Tension Hydraulic Jacks
With the T80 series the enclosed bearing housing contains a geared socket drive to tighten the bolt hex nut during
tensioning. Test jack housing will accommodate up to a 16" deep pocket (The 200 ton accomodates a 14-1/2” pocket).

Minimum M ximiim Approx.

Jack Pump Ram Base Ram | Total Ram Test Rod Ram Total Ram
Capacity Method Height Size Travel & Frame Diarmcter Area & Frame
Height Weight
60 tons |Hand, Air, or Electric|] 9-1/2" |GearBox: 85" x 205"| 5" 33" " 12.31in? 122 Ibs.
(534 kN) Double Acting (241 mm) (215 x 520 mm) (127 mm)| (838 mm) | (51 mm) | (7,942 mm?) | (55 kg)
60 tons |Hand, Air, or Electric| 12-3/4” | Cylinder: 3.63" Dia. | 6-1/2” 36" Z 12.73in> | 225 Ibs.
(534 kN) Double Acting | (324 mm) (92 mm Dia.) (165 mm)| (914 mm) | (51 mm) | (8,213 mm?) | (102 kG)
100 tons Air or Electric 13-1/2" |GearBox: 85" x 205" 6" 39" 3-1/8" 20.63 in’ 270 Ibs.
(890 kN) Double Acting (343 mm) (216 x 520 mm) (152 mm)| (990 mm) | (79 mm) |(13,310 mm?)| (123 kg)
150 tons Air or Electric 12-1/4" | Cylinder: 4.63" Dia. 5 28" 2-1/2" 30.1 in? 243 Ibs.
(1334 kN)| Double Acting | (311 mm) (118 mm Dia.) (127 mm)| (965 mm) | (64 mm) |(19,419 mm?)| (110 kg)
200 tons Air or Electric 16"  |Frame:11"x11’x19.75"] 8" 43" 4" 40.45 in’ 455 |bs.
(1779 kN) Double Acting (406 mm) Nose: 7" Dia. (203 mm)| (1097 mm) | (102 mm) (26,097 mm?)| (203 kg)

Certification of gauge accuracy available on request prior to shipment only.

FORM ENGINEERING m
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