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(5' MIN.)

TRIM BROW OF LOOSE,
UNSTABLE MATERIAL

|
N
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\
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LARGE MATERIAL ADDED TO
BACKFILL IS DESIRABLE
CLEAR SLOUGHED SOIL AS
OPTIONAL 6" SCHEDULE 80 PVC DRAIN/VENTILATION NEEDED TO ACCESS MINE
ARMOR TRENCH WITH HAND PLACED
PIPE. MINIMUM GRADIENT 2.0% INTERIOR ROCK FOR A DISTANCE OF 6 BEYOND
PIPE OUTLET. MINIMUM SIZE ROCK 8°
WIDE AND 3" THICK
1 ADIT BACKFILL
NO SCALE
NOTES:
1. PLACE BOULDERS OR ROCK AT THE TOE OF THE SLOPE AND BLEND
INTO GROUND AS DIRECTED BY THE CONTRACTING OFFICER TO
PROTECT FROM EROSION.
2. RANDOM FILL SHALL CONSIST OF ON-SITE MATERIALS SUCH AS
MINE WASTE ROCK, SOIL OR SUB—SOIL. RANDOM FILL SHALL BE
FREE OR ORGANIC DEBRIS AND SHALL BE OF A GRADATION
PERMITTING COMPACTION.
3. OPTIONAL PVC PIPE LENGTHS SHALL BE JOINED USING SLIP
COUPLINGS AND PVC CEMENT.
NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING_NO.
JRN 999
100486
RS 001 ADIT BACKFILL -
TECH. REVIEW: .
LSS —
oAE | VARIOUS NATIONAL PARKS -
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SLOPE FILL TO DRAIN AWAY FROM SHAFT
MOUND FILL TO ALLOW FOR SETTLING

PLACE BOULDERS AT TOE OF SLOPE
AND BLEND INTO FILL TO PREVENT
EROSION AS DIRECTED BY
CONTRACTING OFFICER (C0)

NOTE:

RANDOM FILL SHALL CONSIST OF ON-SITE MATERIALS SUCH AS MINE
WASTE ROCK, SOIL OR SUB SOIL. RANDOM FILL SHALL BE FREE OF
ORGANIC DEBRIS AND SHALL BE OF A GRADATION PERMITTING
COMPACTION.

DEPTH VARIES

—

/— UNCONSOLIDATED SOIL /ROCK

LARGE STONES PLACED IN
FILL ARE PERMISSIBLE, AND
DESIRABLE.

SHAFT BACKFILL

L NO SCALE

NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING NO.
JRN 999
100486
R SHAFT BACKFILL  [rel ap
TECH. REVIEW: C02 NO. m
'5?;55 VARIOUS NATIONAL PARKS _ -2 2
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HEIGHT VARIABLE TO
ACCOMODATE GRADIENT
OF PIPE

| 8' MINIMUM

PLACE BACKFILL TIGHT
TO TUNNEL BACK

LARGE STONES PLACED IN
FILL ARE PERMISSIBLE, AND
DESIRABLE.

HAND AND/OR MACHINE
PLACED RANDOM FILL

MAX SLOPE

OPTIONAL 6" SCHEDULE 80 PVC DRAIN/VENTILATION
PIPE. MINIMUM GRADIENT 2.0%

PP AR s VG Y S RNV
DRY STONE WALL.
SEE DETALL 2.

T)}-DRY_LAID STONE WALL WITH BACKFILL

NO SCALE

ARMOR TRENCH WITH HAND PLACED
ROCK FOR A DISTANCE OF 6’ BEYOND
PIPE OUTLET. MINIMUM SIZE ROCK 8"
WIDE AND 3" THICK, OR AS DIRECTED BY
THE CONTRACTING OFFICER.

LEAN ALL STONES AT AN ANGLE
OF 10-15" INTO THE SLOPE

FILL CRACKS BETWEEN STONES WITH
ROCK CHIPS FOR SUPPORT AS
NEEDED.

AS WALL IS CONSTRUCTED

-

i s s £
a

-

DRY LAID STONE WALL WITH BACKFILL DETAIL

NO SCALE

NOTES:

1.

RANDOM FILL SHALL CONSIST OF ON-SITE MATERIALS SUCH AS
MINE WASTE ROCK, SOIL OR SUB-SOIL. RANDOM FILL SHALL BE
FREE OR ORGANIC DEBRIS AND SHALL BE OF A GRADATION
PERMITTING COMPACTION.

OPTIONAL PVC PIPE LENGTHS SHALL BE JOINED USING SLIP
COUPLINGS AND PVC CEMENT

FOR STABILITY STONE SHOULD BE SELECTED THAT IS TABULAR IN
SHAPE AND NOT ROUND.

STONES SHALL BE STACKED IN A STAGGERED MANNER OVERLAPPING
JOINTS IN PREVIOUS COURSES. JOINTS BETWEEN COURSES SHALL
NOT BE ALLOWED TO OVERLAP.

STONES SHALL BE LEANED INTO THE SLOPE AT AN ANGLE OF
10-15 DEGREES TO PROVIDE STABILITY. JOINTS BETWEEN COURSES
SHALL BE CHINKED WITH ROCK CHIPS FOR STABILITY AS NEEDED.

NO

SCALE

DESIGNED:
JRN
CRS

TECH. REVIEW:

LSS
DATE:

01/27/2010

SUB SHEET NO.

C0

TITLE OF SHEET

ADIT DRY LAID STONE

DRAWING_NO.
999

100486

WALL WITH BACKFILL |%&
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PLACE BACKFILL TIGHT NOTES:
TO TUNNEL BACK 1. NATVE STONE SHALL BE COLLECTED ON SITE FOR CONSTRUCTION
#4 REBAR OPTIONAL REINFORCEMENT OF THE NATIVE STONE WALL. STONE QUALITY AND SIZE SHALL BE
INSERTED 8” INTO RIB AND BACK OF SR— LARGE STONES PLACED IN APPROVED BY THE CO.
TUNNEL, EVERY 24" FILL ARE PERMISSIBLE, AND
DESIRABLE. 2. OPTIONAL RANDOM FILL SHALL CONSIST OF ON-SITE MATERIALS
SUCH AS MINE WASTE ROCK, SOIL OR SUB-SOIL. RANDOM FILL
SHALL BE FREE OR ORGANIC DEBRIS AND SHALL BE OF A
mgmm'%o&m&'ﬁ GRADATION PERMITTING COMPACTION.
3. REBAR IN WALL IS OPTIONAL AND SHOULD BE USED AT THE
NATVE STONE WALL SEE
DETAILS THIS SHEET MAX SLOPE CONTRACTING OFFICER’S DISCRETION.
4. OPTIONAL PVC PIPE LENGTHS SHALL BE JOINED USING SLIP
OPTIONAL 6" SCHEDULE 80 PVC DRAIN/VENTILATION COUPLINGS AND PVC CEMENT
EXTEND PIPE 6" BEYOND PIPE. MINIMUM GRADIENT 2.0% 5. IF STONE WALL WILL BE EXPOSED TO THE ELEMENTS OR VIEWED
FACE OF BULKHEAD. BY VISITORS, COMPACT EXPOSED MORTAR JOINTS THEN WIRE BRUSH
. WITH WATER ONLY. NO ACID WASH.
EIGHT VARIABLE > Q&= |
e DO S 6. MORTAR ON ALL FACE JOINTS TO BE COMPACTED. CONTINUOUS
OF PIPE— — — MORTAR MUST FILL ALL INTERNAL JOINTS, WITHOUT VOIDS.
7. ROCK ATTACHMENT: OPTIONAL REBAR PINS (BARS) SHALL BE
INSERTED INTO HOLES DRILLED A MINIMUM OF 8° INTO ROCK WALLS
AND FLOOR. PINS SHALL BE SECURED USING AN INTERFERENCE FIT
CREATED BY DISTORTING THE BAR WITH A SIDE HAMMER
BLOW THEN DRVING THE BAR INTO THE HOLE. HOLES SHALL
BE DRILLED §” LARGER IN DIAMETER THAN THE PINS. GROUTING
\RVOR TRENGH WITH HAND P OF PINS IS NOT REQUIRED.
1 STONE WALL WITH BACKFILL OPTION R R D o O YO
NO SCALE WIDE AND 3° THICK, OR AS DIRECTED BY
THE CONTRACTING OFFICER.
OPTIONAL * (4) REBAR GRID Top WOTH OF WALL 18" /-OPTIONAL # 4 REBAR
MINIMUM DEPTH INTO ROCK, 8"
8" MINIMUM PINNING DEPTH TOP AND SIDES.
) S =
=
(/; LT NC O I % L .
a = BATTER WALL AT SLOPE OF 1:7
L 1
KEY WALL INTO S5 - a{?
RIBS AND TOP |} OC %
OF OPENING <) 2" % | 7
a X —] @
. II/\V/— = \ VT 7
[{ /A A
@ S ></ fQjJﬂ OPTIONAL CONTINUOUS MORTAR WITHOUT VOIDS
C 7 =
= ] ﬂ 24" COMPACT THEN RAKE OUT MORTAR 1" DEEP (OPTIONAL).
RAKING AND CLEANING NOT REQUIRED IF BACKFILL
, o~ 5(7 IS TO BE PLACED AGAINST WALL.
— 55— =
£ O(: :%7[ OPTIONAL # 4 REBAR FORMING GRID
= > =< < ) 24°X24" IN CENTER OF WALL
DS i %a) =/
| <] X=i[__/
PINNING DEPTH = 8" PINNING DEPTH = 8"
2% Ty
/A STONE WALL SECTION NO SCALE
2 STONE WALL ELEVATION W NO SCALE DESIGNED: SUB_SHEET NO. TITLE OF SHEET DRAWING_NO.
NO SCALE JRN 999
100486
RS ____| CO 4 ADIT MORTARED PKS. T syger
Lss STONE WALL —
o VARIOUS NATIONAL PARKS _
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REMOVE ALL LOOSE ROCKS
TO CREATE A DEPRESSION
FOR KEYING BLOCKS AT SIDES
AND TOP

8" x 8" x 15" CONCRETE BLOCK

TYPICAL ELEVATION

TRIM BLOCKS TO FIT

f

[ \

/ )
[ .

I

\\
\\\\ / 24"

\ J

| (
/] Q ) 2

[ |l

24" 24"

() CONCRETE BLOCK WALL ELEVATION
NO SCALE

PINNING DEPTH = 8"

\opnovw. " (#4) REBAR

TYPICAL SECTION

y

WITH CONCRETE (OPTIONAL)

/— 8" x 8" x 15" CONCRETE BLOCK
A

OPTIONAL #* (#4) REBAR/

2

CONCRETE BLOCK WALL SECTION

NO SCALE

NOTES:

OPTIONAL REBAR REINFORCEMENT.

ROCK ATTACHMENT:

OPTIONAL REBAR PINS (BARS) SHALL BE INSERTED INTO HOLES
DRILLED A MINIMUM OF 8" INTO ROCK WALLS AND FLOOR. PINS
SHALL BE SECURED USING AN INTERFERENCE FIT CREATED BY
DISTORTING THE BAR WITH A SIDE HAMMER BLOW THEN DRVING THE
BAR INTO THE HOLE. HOLES SHALL BE DRILLED §" LARGER IN
DIAMETER THAN THE PINS. GROUTING OF PINS IS NOT REQUIRED.

CONTINUOUS MORTAR WITHOUT VOIDS

CORE OF ALL BLOCKS TO BE FILLED

OPTIONAL #4 REBAR FORMING GRID 24" X
/_ 24" IN CENTER OF CONCRETE BLOCKS

OPTIONAL 6° SCHEDULE 80 PVC
DRAIN/VENTILATION PIPE. MINIMUM
o GRADIENT 2.0%

PINNING DEPTH = 8"

NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING_NO.
JRN —_— 999
ADIT CONCRETE 100486
CRS 3
e | () BLOCK WALL Nor | sreer
LS — 6]
bATE VARIOUS NATIONAL PARKS - 24
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II/ ANCHOR PINS — 1

REMOVABLE BAR SEE DETAIL NO. 4 Y

/_

T)-YPICAL ANGLE IRON BAT GATE FRONT PROFILE
NO SCALE

r—ILM

REMOVE ALL LOOSE ROCK
FROM WALLS AND ROOF
OF ADIT PRIOR TO GATE
CONSTRUCTION

4" X 4" X 3/8" ANGLE

ASSEMBLY SEE DETAIL 4

BAT WING GUARDS 4" X §”

4" X 1/4” FLAT BAR
BAT WING GUARD

FLAT BAR 31

WELDED TO FRONT OF HANGERS

GATE BAR WELDING DETAIL SECTION

4 X 4 X 3/8" ANGLE
1

W\\

BAR HANGER
6" X 6" X 3/8" ANGLE

/2" WIDE

NO SCALE

FOR SPANS GREATER THAN 8’ IN
LENGTH USE BAR STIFFENERS. SEE

DETAIL § THIS SHEET.

ANCHOR PINS, ONE EACH SIDE, ATTACH TO TOP
OF SILL BEFORE FIRST BAR IS PUT IN PLACE.
ADDITIONAL PINS MAY BE REQUIRED AT THE
DISCRETION OF THE CONTRACTING OFFICER.
VERIFY PIN SPACING WITH CONTRACTING

6" X 6" X 3/8" ANGLE SILL, TOP

FLANGE FACING FORWARD

ATTACH NUT \/ [~—]

REMOVE ALL LOOSE ROCK FROM WALLS AND
ROOF OF ADIT PRIOR TO GATE CONSTRUCTION

L

Q 4 X 4 X 3/8" ANGLE
COLUMN
-

ANCHOR PIN, 1*

~

>— 4°X47X3/8" ANGLE

8 3/4

W'/

4

\
o
w
}.ﬁ

N T |
— REMOVABLE BAR, FOURTH
FROM BOTTOM, ATTACH
WITH McGARD BUTTON
HEAD BOLT OR
/Eg< EQUIVALENT
S (U
PORTAL
(ENTRANCE)

e
W/

(

AR

2

1 1/2" DIAMETER PIPE
RING, 1 1/2° LONG WELDED

TO BOTTOM OF FLAT BAR TO

PROTECT BOLT HEAD

e

\MT PLATE WITH ATTACHED NUT

ATOP THE SILL.

WELDED TO INSIDE OF REMOVABLE

4" X 1/4" FLAT BAR

BAT WING GUARD \ i
BAR
McGARD BUTTON—HEAD SECURITY_BOLT,

OR APPROVED EQUIVALENT, (5/8" x 1 1/2)

BAR HANGER

/ A\ ANGLE IRON GATE SECTION

6°X 6" ANGLE SILL, TOP FLANGE
/_ FACING PORTAL. THIS BAR SPANS

FROM WALL TO WALL AND HOLDS
VERTICAL SUPPORTS IN POSITION
AS GATE ASSEMBLY IS STARTED.
THE FIRST 4X4 ANGLE BAR RESTS

bk

31/2"

TYPICAL BAR HANGER, CUT
FROM 6"X 6" X 3/8" ANGLE.

NOTE: CUT 1/2 INCH NARROWER THAN
VERTICAL SUPPORT TO PROVIDE SPACE
FOR VERTICAL WELDS ON SIDES

@ NO SCALE

DIAMETER, 8" LONG

WELD AROUND PIN

REMOVABLE BAR DETAIL
. f REMOVE ALL LOOSE ROCK 4 )No scaLe
3 REMOVABLE BAR / OF AOIT PRIOR 10 GATE
> CONSTRUCTION
vad J { 6" X 3/8" FLAT | n g3k 24" g3 11/2" X 1 1/2" X 1/4"
& ? _ 4 BAR FISH PLATE T\ | 2 ’| ’| ’| "' ANGLE STIFFINERS
TORTOISE 'DOOR'—R\ < T / 4\\\ /97 i — — —— i
N — [\ | 53 &7 AN - p—
r . —7|: A ~ \
g AN 7Y 7\
N . & B
B S N NP L L A OPTIONAL WELDING PATTERN @EORSC?\LSE SECTION OF CGAIC BAR
e ] ON_BOTTOM SIDE OF BAR
6" x 3/8" FLAT BAR FISH PLATE C 6 NO SCALE NO SCALE
ANGLE IRON GATE SHOWING ve/ | N — P e TILE OF SHEET
R 100486
2SO ACCESS OPTION = TORTOISE DOOR _WELDING DETAIL oRs ADIT ANGLE IRON e
NO SCALE o e C06 BAT GATE .

DESIGNS COURTESY OF THE AMERICAN CAVE CONSERVATION ASSOCIATION

DATE:
01/27/2010

VARIOUS NATIONAL PARKS
INTERMOUNTAIN AND PACIFIC WEST REGIONS
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TRIM GATE BARS TO MATCH
ANGLE OF PERIMETER RING

STANDARD BAR SPACING,

ALL OCCURANCES

-

REMOVABLE BAR

3

5 3/4"

3

5 3/4

ANCHOR PIN PENETRATION 8"
INTO FLOOR

4’-6" OR LESS IN WIDTH

RECOMMENDED CLOSURE FOR NARROW OPENINGS

ANGLE IRON BAT GATE WITH

)-PERIMETER RING OPTION
NO SCALE

NOTES:

1.

THIS IS AN OPTIONAL GATE FOR OPENINGS LESS THAN 4'-6" WIDE,
OR IN CASES WHERE UNINTERRUPTED BAT FLIGHT SPACE IS
REQUIRED.

ALL WELDS OF GATE BARS TO PERIMETER RING SHALL BE FILLET,
WELDED ON BOTH TOP AND BOTTOM SIDES OF BAR.

ALL GATE BARS SHALL BE SPACED 5§" APART AS SHOWN IN DETAIL
NO. 1.

ALLOWABLE SPANS (GATE BARS):

4" X4 " X §* ANGLE WITHOUT STIFFENERS...cruummmeerseneenees 8'-0"
4" X 4" X §" ANGLE WITH STIFFENERS....ccoorssessssssssessessene 15'-0"
(SEE DRAWING CO6 (6) FOR STIFFENER DETAIL

3" X 3" X §" SQUARE TUBING (OPTIONAL)....c.ueerrrersenenns 8'-0"

TYPICAL WELDING, ALL BAR
ATTACHMENTS TO PERIMETER RING

PERIMETER RING
1/4" X 6" FLAT BAR
FORM TO WALL SHAPE

ANCHOR PIN

1° ROUND BAR, 8" PENETRATION INTO ROCK. SEE
DETAIL 2. ADDITIONAL PINS MAY BE REQUIRED AT THE
DISCRETION OF THE CONTRACTING OFFICER. VERIFY PIN
SPACING WITH CONTRACTING OFFICER.

REMOVABLE BAR (SEE DETAILS 2 AND 3)

6" X 2" CHANNEL, OPEN SIDE
FACING DOWN

PERIMETER RING

1/4" X 6" FLAT BAR TYPICAL WELDING DETAIL

ALL ANCHOR PINS

PIN RING TO WALL USING
1" DIA. ROUND BAR. MINIMUM
HOLE DEPTH 8", WELD IN PLACE

A\
REMOVABLE BAR WELDED BOTH SIDES OF

An GUSSET PLATES

I

FLAT PLATE WITH ATTACHED/

NUT WELDED TO INSIDE OF
REMOVABLE BAR

FLAT BAR, 3/8" X 6" X 5"

McGARD BUTTON HEAD SECURTY BOLT
OR APPROVED EQUIVALENT, 5/8" x 1
1/2"

1 1/2" DIA. PIPE RING, 1 1/2" LONG
WELDED TO BOTTOM OF HANGER PLATE
TO PROTECT BOLT FROM VANDALISM

TWO GUSSET PLATES, ONE ON EACH SIDE OF
PIPE GUARD-RING

LONGITUDINAL SECTION

7} BAR_LOCKING MECHANISM
NO SCALE

1/4" FLAT BAR
4 X 4 X 3/8" ANGLE 5/8" NUT WELDED IN PLACE

3/8” X 6" FLAT
BAR

GUSSET, 1/4" FLAT
BAR

1.1/2" X 1 1/2" PIPE GUARD
RING WELDED TO BOTTOM OF
BRACKET TO PROTECT BOLT HEAD

McGARD BUTTON-HEAD
SECURITY BOLT OR APPROVED
EQUIVALENT, 5/8" X 1 1/2"

CROSS SECTION
7)-LOCKING BAR MECHANISM AND WELDING DETAIL

NO SCALE

NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING_ NO.
s [ | ADIT_ANGLE IRON BAT | 899
oD GATE MOUNTED ON (20486
=== | (0,1 [PERIMETER RING OPTION [*
BATE: VARIOUS NATIONAL PARKS I
01/27/2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |___|oF £
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SEE DETAILS C07.1(4), C07.1(5),

' co7
140 TOP PERIMETER RAIL $o7.1T(g). c%.zu), C10(1) FOR
6—0" 00| 6 /4 X 4 X § SQUARE TUBING VERTICAL COLUMN OP TOP OFTIONS
EMS. EXPANDED METAL— TOP PLATE 6" X & X I ANGLE -=====1—F
(MILD STEEL 3 LBS/SF) £XX3/8 o .
| VEXRTI-())<AL/ COLUMN o 3
6"X6"X3/8"ANGLE = . X
} A 42" MAXIMUM g 42" MAXIMUM
o FOR SPANS GREATER THAN 8 IN LENGTH —* 3
~ EXTEND EMS ACROSS TOP, USE BAR STIFFENERS. SEE CO6(6) “ 5
A STILL PLATE 4
47%X4"X3/8" ANGLE
. \ *DESIGN FOR CUPOLA TOPS STILL PLATE
g LESS THAN 12° £XEXY
~ SHAFT ,
] N 2" MINIMUM
g P (A COLUMN SECTION
= ] E & co7 / NO SCALE
= J EXTEND EM3 ACROSS TOP 4X4X3/8 U
P "
. EXTEND EM3 ACROSS TOP /\/
o
.cl‘ [ [ 1 [ 1 |
J—ld——— i ————s
; REMOVE WEB AT EACH INTERSECTION 3 CUPOLA FRONT SECTION
< a WITH CROSS MEMBERS NO SCALE
o 7110
i 71 ]
CROSS MEMBER SUPPORTS —
PERIMETER RAL HORIZONTAL BAR HORIZONTAL BAR
SQUARE TUBE \
CxXEXT TOP AND TOP PLATE NOT \
(TYP.) SHOWN FOR CLARITY VERTICAL COLUMN
CROSS MEMBER SUPPORT 6"X6"X3/8"ANGLE
/HORIZONTAL BAR
7 =
TOP VIEW, EM3 TOP COVER ; "
1o soae VERTICAL COLUMN
E°X6°X3/8" ANGLE 4 CUPOLA, PLAN VIEW
NO SCALE
__4__
~4——CUPOLA
Q gommzm REINFORCEMENT
6 REBAR
- - TOP PERIMETER RAIL
6" x 3/8" FLAT BAR SILy VERTICAL COLUMN 4" X 4" X § SQUARE TUBING
HORIZONTAL BAR (TYP.) VERTICAL COLUMN 6"X6"X3/8"ANGLE
6"X6"X3/8"ANGLE UNDER TOP PLATE
ANCHOR BOLTS 4'-0" 0.C. o F |4 (P
CUT HOLES IN FLAT BAR = 5 A A GRADE (TYP. FRONT VIEW — 4"x4"x3/8"
AND FILLET WELD 8" HANGER AND TOP PLATE
/ HORIZONTAL BAR ANGLE
/ CONNECTION TOP PLATE, —CONTINUOUS FILLET
12" X12” CONC. ;U,\XNE% /8 ANGLE :N é'tEXS/B _/ WELD ALL SIDES OF
g JOINT
GRADE BEAM 18" 6" LONG 45" MITER
X #6 REBAR PINS
2 -0"—=
T =) BAR_ATTACHMENT TO COLUMN 6 )-1OP_VIEW, PERIMETER RAIL
NO SCALE NO SCALE
NOTE: GRADE BEAM TO BE USED WHEN SHAFT
COLLAR IS IRREGULAR, OR COMPOSED OF INCOMPETENT
MATERIAL. TOP SURFACE TO BE LEVEL AND SQUARE. NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRASV;VISGQ NO.
JRN 999
) GRADE BEAM DETAIL OPTION SHAFT ANGLE IRON PlGOO486
NOT TO SCALE RS CO7 BAT CUPOLA °KC. EI
LSS —
. VARIOUS NATIONAL PARKS _
DESIGN COURTESY OF THE AMERICAN CAVE CONSERVATION ASSOCIATION 8‘;727 /2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |__ |oF 24
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| % |
3/4°@ ROUND BARS

1)-OWL PERCH—FRONT ELEVATION
NO SCALE

\—3/8'0 ROUND BAR,
LEVEL WITH CROSSBAR

GATE BAR

3/4”0 ROUND BARS, 3 REQ'D | 3/8"0 ROUND BARS, EQUALLY
. SPACED, 5 EACH SIDE

CHAMFER ENDS —
Q o] O (o] OI o} o} o} o}
B —— A _ )
TN
I 8 8" !

2)-OWL PERCH—SECTION

5 3/4"

NO SCALE » ”
4 4" x 2 RECTANGULAR TUBING
GATE BAR NO SCALE
A //_
. . 4" X 4" X 3/8" SQUARE
3/4"0 ROUND BARS, TUBING, GRATING SUPPORT
3 REQ'D
A CHAMFER ENDS
8 I || ||+ e— _4.ﬁg5- |‘ 8- i 8-
) l L — < 3/8" @ ROUND BARS, S )
A EQUALLY SPACED; . I —— i
13 0C 5 EACH SIDE B N |
3 OWL PERCH— PLAN VIEW g
NO SCALE - |
) 7N
" AR
</ AN
NOTES: + !
S5 4" X 4" X 3/8"
1. OPTIONAL OWL PERCH MAY BE PLACED IN CUPOLA © GATE BAR |
WALLS OR WALL GATES TO PERMIT OWLS TO ROOST AND/OR =+ A V4
ENTER MINE. THE PERCH SHALL NOT BE MOUNTED TO tn A RN
REMOVABLE BARS. _+_ AR
2. OPTIONAL CUPOLA TOPS (4, 5, 6) MAY BE USED J |
TO ROOF ANY SHAFT CLOSURE STRUCTURES 10° X 10' IN
MAXIMUM SIZE. LARGER SIZES REQUIRE ADDITIONAL )

CENTER SPAN SUPPORT AND CUSTOM DESIGN.

TOP PERIMETER RAIL
MITER CORNERS AT 45°

. . . o
k—4"—1-5 5/4'7Hr»5 5/4%H‘5 3/4'7H‘5 3/4H

J\
-1 4" X 4" X 3/8" HANGER 6" LONG

OPTIONAL CUPOLA TOP — SECTION

T T T T T 1 T 1
: I R R
"
AN Lo Lo | +\ N
1 1 1 1 L ] L \I
I >—4' X 4" X 3/8" \
o -—| SQUARE  TUBING 4" X 2" X 1/4°
N | RECTANGULAR
_+_. LA \L TUBING
L] .
<///= -\ N |
oy Wy g® »
S J 4" X 4" X 3/8
GATE BAR
_t‘i’_
A 7
. ZAN\
LA )

OPTIONAL CUPOLA TOP — SECTION

TOP PERIMETER RAIL
MITER CORNERS AT 45°

J\
-1 4" X 4" X 3/8" HANGER 6" LONG

CUPOLA TOP — SECTION

5)-EM=5 EXPANDED METAL MESH
NO SCALE

TOP PERIMETER RAIL

WELD GRID TO ANGLE

8" X 8" SPACING

N—2" X 2" X 3/8" ANGLE

TYP. EDGE SUPPORT
BELOW GRID

7)-EDGE DETAIL PERIMETER RAIL
NO SCALE

WELDED GRID OF #8 REBAR

- ’ - o i 2 - 0" 0C.
A T 1 T
| [
% \I ZEXPANDEJ METAL EM-3 | | N
g WELD TO TOP AN
N AN
o SQUARE  TUDING 4" X 2" X 1/4" RECTANGULAR
+—1 - TUBING, GRATING SUPPORT
+ ///""‘\\\ Ay
T AR N
v
3 J 4" X 4" X 3/8"
GATE BAR
wn
. ZAN 4
T <////=/="'-\%\ y

4" X 4" X 3/8" SQUARE TUBING

@ # 8 REBAR GRATE 8" x 8" GRID NO SCALE
NO SCALE DESIGNED: SUB_SHEET NO. TITLE OF SHEET DRAWING NO.
JRN
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PERIMETER RAIL
4" X 4" X 3/8

SQUARE TUBING WELD EVERY SECOND
CARRIER RAIL TO ANGLE WELDED STEEL GRATING
A4 A4 A A A4 A 4 A A4 A\"4 A4 I
2" X 2" X 1/4° ANGLE
TYP. EDGE SUPPORT
BELOW GRATING
SUPRORT BEAM
WELD EVERY SECOND
TOP_PERMETER RAIL
MTER CORNERS AT 45 CARRIER RAIL TO BEAM
-
4 5"-0" MAX. SPAN
/ T\
& ‘\ ___________________ I
| N » W4 X 13 WIDE
5|? Iy DEa" X 47 X 3/8° SQUARE TUBING FLANGE ~ BEAM
_—
) A |
T J/Zﬁf“\\«‘ AN Tk
i e v e 4" X 4" X 3/8" SQUARE
5% , XX 3)8 GATE BAR TUBING POST, INSIDE
| | OF GATE BARS
I N 4
3 V,,/_/’..‘Lt\;\ {
4" X 4" X 3/8" HANGER 6" LONG B
OPTIONAL CUPOLA TOP — SECTION
1 WELDED STEEL GRATING
NOT TO SCALE
NOTES:

1.

WELDED STEEL GRATING CREATES A SECURE TOP FOR
CUPOLAS AND LOW PROFILE BAT ACCESSIBLE GRATES. THE
STRONG CONSTRUCTION AND SPAN CAPABILITES MAKE THIS
TOP CLOSURE MATERIAL FAST TO INSTALL AND ATTRACTIVE.
WELDED GRATING IS AVAILABLE PAINTED, HOT DIP GALVANIZED
AND UNFINISHED.

FISH PLATES SHALL BE USED ANYWHERE ADDITIONAL
SUPPORT BETWEEN ANGLE IRON GATE BARS IS REQUIRED.
FISH PLATES ARE USED TO CONNECT BARS VERTICALLY, AND
TO MAINTAIN BAR SPACING. FISH PLATES SHALL BE
CONTINUOUSLY WELDED TO THE GATE BARS, ON BOTH SIDES,
AT ALL CONTACT POINTS.

OPTIONAL FISH PLATES

C) SUPPORT BETWEEN GATE BARS
NOT TO SCALE

L—5" X 3/8" FLAT BAR

L,—FISH PLATES FOR

INTERMEDIATE SUPPORT
BETWEEN ANGLE IRON
BARS

GATE

NO SCALE

DESIGNED: SUB_SHEET NO. TITLE OF SHEET DRAWING_NO.
JRN 999
MISCELLANEQUS 100486
CRS PKG.
TECH. REVIEW: C07 2 DETAILS #2 NO. S:E:T

[ ] R -
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VERTICAL SUPPORT
4" x 1/2" PLATE

PERIMETER BAR

. Weh To NGOR PIN & VERT. SUPPORT SUPPORT 4" X  FLAT BAR OPTIONAL VERTICAL VERTICAL SUPPORT 4" x §* FLAT BAR
ANCHOR PIN 7 < N SUPPORT 1” ROUND BAR
MIN. 12" DEEP | /// J o WELD fg%sru%a w
l 1 ﬂ[ /_ THIS SECTION OF PERIMETER BAR MUST
! . | BE ON OPPOSITE SIDE OF GATE FROM
55" x 24" MAX. OPENING (l[ BARS 85 9% 77 7)/ SUPPLEMENTAL VERTICAL SUPPORT
o X . - . N . .
4" x 24" MAX. OPENING \\\\\ L\ CROSSBARS 57 O.C. LOCK BOX GUSSET 4" x 4 7 GUSSET 4 x 471 . %" o )
—GUSSETS (4]l x 4 ] Z 7 —] 1 BAR END TO RIB
\\. \\. Il | 48" MIN FERMCICR BAR _/ } d /
! \ \ " MIN, 1” ROUND BAR" — ]
LOCKBOX /REMOVABLE BAR———=—— -[:]i : i Bl — —
¥ i _| i OPEN HOLES 1§” FOR REMOVABLE
A A £ VA " MAX BARS TO SLIDE THROUGH, NO WELD
12" MIN, _l e
NOTE: ALL GATE STEEL TO BE 12-14% / : | 24" MAX 24" MAX 18" MAX.
MANGANESE STEEL (MANGANAL OR EQUIV.)
ADIT ROUND BAR GATE 3 REMOVABLE BAR ASSEMBLY
1 WITH REMOVEABLE BAR NO SCALE
NO SCALE
#4 REBAR—\ —~— 3/4
\ | 3 COVER %vmm SUPPORT 1/2" DA HOLE
12° Lock Box GRIND AND DRILL END ———————=] d;’ TOP ViEW (
11/8” DA HOLE OF TOP BAR TO
5 RECEVE PAD LOCK _{
2 FOOTING DETAIL, PLAN VIEW 8" | S ) NTNLRUS WELD v ol FRONT VIEW (
NO SCALE ./ _f 1‘ N
"4 | ——LOCKBOX OPEN ON BOTTOM
N i o
TYPICAL SECTION » 3/4™
5 © 1.25" iz v
/
—— i 8” / (
e e— | @ LOCK BOX, OBLIQUE VIEW =) .REMOVABLE BAR DETAIL
_\ ° NO SCALE NO SCALE
my o |-
12° 111 NO SCALE
L ExFRg?AVAgLEOOA:i,L égTosl-‘Eoo"‘nANG ON DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWINGNO.
SOLID ROCK JRN 999
Ay~ CONCRETE. 3000 P! ADIT ROUND BAR GATE | 100486
TECH REVEW: | WITH REMOVABLE BARS |% | 3=
(A ) GATE_CROSS SECTION lss C08 e *
co8 / NO SCALE DESIGN COURTESY OF THE UTAH DEPARTMENT OF NATURAL RESOURCES o1 727 /2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS | __|oF 24
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ROOF ANCHOR PLATE
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GRATE: #8 REBAR 8" 0.C.
WELDED GRID OF #8 REBAR FILLET WELD AT INTERSECTIONS

8" X 8" SPACING PERIMETER RAIL
ap———d
I ] i ] A
| 4| WELDED GRID OF #8 REBAR i = — / — -
£ X 4" X ¥ SQUARE | 8" X 8" SPACING ‘ ] ] — —
TUBING POST 5" PERIMETER RAIL : — F7 el et nI” — 7
6" x I FLAT PLATE "SILL" =‘F—i' 8 / ‘ = = = =
_ 4- = — By | s | | s e |
" X 8" AB., 4-0" 0.C °l2 ™ = = 4| = b E B L]
" X 8" AB., 4-0" 0.C.
: | GRADE | | || L | B
WELD TO FLAT PLATE 12° JL ¢ P, 5& \
CONCRETE REINFORCEMENT————=0O | [ O / 4 z l
#4 REBAR W6 X 15 WIDE & - = ] BN
AR 5% o 2 ] ] EEEEE
O||o CONTINUOUS = = — — p
EXCAVATE TO FIRM FOOTING MID-SPAN SUPPORT POSTS WELD ALL SEAMS z l '! =
18" MIN. 6" BELOW GRADE 4 % 4 X § SQUARE TUBE - — ! — — H==
2% ‘ ] ] BER RN
#8 REBAR PINS— ‘ — — — . \
o MID—SPAN POST AND BEAM DETAIL ‘ 1 ] I i
S NO SCALE ‘ ] > = F— =T ]
ELEVATED SHAFT GRATE WITH : — = — i SEE DETAL C09(4)
4 OPTIONAL BAT FLYAWAY : — — b -
NO SCALE : - — — —
L A N L |
\\A SEE DETALL C09(5)
2 GRADE BEAM, TYPICAL PLAN
NO SCALE
12"
4'=|a4'=|a4"
WELDED GRID OF #8 REBAR . _ 4 R k 7-6" L 7-6" ¥
8" X 8" SPACING £ o//_# EAR 1
O_\\ o 9" MAXIMUM T R /n .
I GRADE 9" /
D) £ ' [
/o o) "]3- W6 X 15 \
J_ FLANGE BEAM
"J" HOOK ENDS OF ALL 18" ANCHOR PINS _/ SEE DETAIL C09(2)
GRID BARS R=1.75 / o 1o fo REBAR 8 FT SHAFT DIMENSIONS VARY
CONCRETE 3000 PSI MIN T,
#8 REBAR PINs—=—| |  BELOW GRADE
1 GRADE BEAM, TYPICAL SECTION
NO SCALE
3 ELEVATED REBAR GRATE DETAIL o SonLe
NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING NO.
JRN
oo B 100486
kS SHAFT REBAR CLOSURE [me] o
TECH. REVIEW: Cog NO. 13
IEJSA'EE:— VARIOUS NATIONAL PARKS _ -2 2
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CAP ALL OPEN ENDS

#8 REBAR FORMING A GRID
8" X 8", FILLET WELD ALL

ROCK

[ Tl
ALL BEAMS CONTINUOUS WELD ALL NTERSECTIONS FILLET WELD BARS TO
_\ / JOINTS AND INTERSECTIONS PERIMETER RAIL
\\. N—A—+ y. / N WELD HANGER TO
TYT W4 X 13 1
L——WELD HANGER TO POST
PERIMETER RAIL
WELD PIN TO HANGER
ROCK HANGER
FORM FROM 4" LENGTH
SHAFT SIZE VARIES | OF 4 X 4 X i" ANGLE

ANCHOR PIN 1 ROUND BAR !
HOLE DEPTH IN ROCK 12" MINIMUM

1)-CROSS SECTION AND ASSEMBLY BEAM OPTION

NO SCALE

8 REBAR_FORMING A GRID
" X 8°, FILLET WELD ALL
INTERSECTIONS

- INTERMEDIATE  SUPPORT
BEAM W4 X 13

PERMETER B
47X 4" X § SQUARE TUBE

PERMETER RAL
.~ SEE DETAL C-08A (1)

ADD SUPPORT ROD WHEN GRID
OVERHANGS PERIMETER RAIL
12" OR MORE

EXTEND BARS PAST PERIMETER RAIL
TO_INTERSECT ROCK. BARS MAY BE
EXTENDED UP TO 36" PAST PERIMETER

2

MAXIMUM SPAN 5'-0" !

ROCK ANCHOR O

MAXIMUM SPAN 5'-0"

PTIONS

NO SCALE

WELDED GRID OF #8 REBAR
8" X 8" SPACING

W4 X 13 WIDE 2 =

FLANGE BEAM |~

15" MAXIMUM SPAN — |

MID-SPAN SUPPORT POSTS —==
4" X 4" X § SQUARE TUBE

TRIM TO FIT ROCK7
CONTOUR

ANCHOR PIN 1" ROUND BAR

HOLE DEPTH IN ROCK 12" MINIMUM

L
aat
> &
K

CONTINUOUS WELD
ALL SEAMS

3} MID—SPAN POST AND BEAM DETAIL OPTION

NO SCALE

NOTES:

5'-0".

1. REBAR GRATING MAXIMUM CLEAR SPAN BETWEEN SUPPORT BEAMS

2. THIS CLOSURE IS SUITABLE TO MAINTAIN MINE VENTILATION. IF BAT
PASSAGE IS NEEDED, REFER TO DRAWING C-08.

3. THIS CLOSURE SHOULD ONLY BE USED IN LOCATIONS WHERE
VEHICLES WILL NOT BE OPERATING. THE DESIGN IS NOT INTENDED
TO SUPPORT THE WEIGHT OF VEHICLES.

4, MOST REBAR IS PRODUCED WITH UNCONTROLLED CHEMISTRY,
PHOSPHOROUS AND CARBON CONTENT WHICH MAKES IT UNSUITABLE
FOR WELDING. FOR WELDING GRADE OBTAIN A MILL STATEMENT THAT
IS SUITABLE FOR WELDING. GRADE ASTM A706 IS SUITABLE.

NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING NO.

JRN

C SHAFT REBAR CLOSURE P:£0486

e | (000 1 ANCHOR OPTIONS  |%| s==

IE)SATSE ' VARIOUS NATIONAL PARKS _
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3’ FOR GRADE BEAM
2 FOR COMPETENT ROCK

WELDED STEEL GRATING PERIMETER RAIL 4" X 4" X §°
4 X 4" X ' SQUARE c1o WELDED STEEL GRATING SQUARE. TUBING
TUBING PERIMETER RAIL 2" X 2" X §" ANGLE —\ /G %
‘ \ $ "4 "4 A" A= A A= A= A= A A4 U \*J A \\J /
\ | /' 4"
\ o ot
N WELDED STEEL GRATING
6" x § FLAT PLATE "SILL" 55 /_
|
f Y 1y b 7 {
|
§" X 8 AB., 4-0" OC. N 2" X 2° X §* ANGLE
WED TO SILPLATE 12 . ~—_
ST GRADE G . 4" X 4" X § SQUARE
CONCRETE REINFORCEMENT—___ AL \TUB'NG POST
B #4 REBAR —o | o ROCK BAT FLYAWAY
/ 6
\— W4 X 13 WIDE 15 l i i
FLANGE BEAM—\ o l ANCHOR PIN 1" 8 ROUND BAR
UNCONSOLIDATED HOLE DEPTH IN ROCK 12" MINIMUM
SolL/Rock PERIMETER RAIL
HANGER -
OPTIONAL ELEVATED WELDED STEEL
3 OPTIONAL GRADE BEAM WITH BAT FLYAWAY 5 GRATING WITH A BAT FLYAWAY
= NO SCALE NO SCALE
PERIMETER RAIL 4" X 4" X §"
SQUARE TUBING
PERIMETER RAIL
/_ T /-WELDED STEEL GRATING
oo oo oo / v |
| 4" " ROUND BAR PIN oo o o o o 0o o o o o O T
5 ! 5’ 24" 0.C. AROUND / N
c p PERIMETER !
' CONCRETE, HAND PLACED
1 PLAN VIEW OF SHAFT GRATING , 5
NO SCALE / 6 X 6" X ff —=— _ 1 A | #4 REBAR
W4 X 13 WIDE
e e BEARING PLATE
0,0 CONTINUOUS ROCK
BEARING BAR BEARING BAR CROSS BAR  MAX. GRATING ZLD;S?NX siE’PngSIR?fJEE WELD ALL SEAVS 12°
SIZE SPACING SPACING SPAN ft.
1- 1/4" x 1/8" 1- 3/16" I 35 v A i
1- 1/4" x 1/8" 15/16" 2" 40
- 1Ex I8 1 36 e 40 AN\MID—SPAN POST AND BEAM
1- 1/4" x 1/8" 15/16" 2" 45 c10 /NO SCALE
1- 1/2" x 1/8" 1- 3/16" £ 45 PERIMETER RAIL
1= 1/2" x 3/16" 1- 3/16" & 5.0 NO SCALE
1- 1/2" x 3/16" 15/16" 2" 55
1- 3/4" x 3/16" 1- 3/16" & 5.5 WELD EVERY OTHER BEARING
1- 3/4" x 3/16" 15/16" 2" 6.0 BAR TO 2° ANGLE
2- X 3/1 6- 1- 3/16- 4- 6.0 - - NOTES:
2" x 3/16" 15/16" 2" 6.5 / {
2 - 1/4" x 3/16" 1- 3/16° ¢ 6.5 i A PLAN 1. A GRADE BEAM IF REQUIRED SHALL BE INSTALLED AROUND THE
2 - 1/4" x 3/16" 15/16" 2" 6.5 £ ) ENTIRE PERIMETER OF THE STEEL GRATE.
2 -1/2" x 3/16" 1- 3/16" s 6.5 PERIMETER 7
2 - 1/2" x 3/16"  15/16" 2" 7.0 RALL 7
STEEL BEAMS WILL BE USED TO REDUCE ALL GRATING SPANS TO A =
MAXIMUM AS SHOWN ABOVE. FOR SHAFT SPANS OF TWELVE FEET o—o—o—e—eo—o—o—o—o—| SECTION NO SCALE
(12), OR LESS, W4 X 13 STEEL BEAMS WILL BE USED. FOR SHAFT E ‘\ I
SPANS BETWEEN TWELVE FEET (12') AND TWENTY FEET (20°), W6 X | bR N TTLE OF SHEET DRANING No.
20 STEEL BEAMS SHALL BE USED. JRN
SHAFT STEEL GRATE 100486
CRS .
TECH REVIEW: C]O WITH |-BEAM SUPPORT (6| seeer
2 NO SCALE bATE: | VARIOUS NATIONAL PARKS _
NO SCALE 01/27/2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |___ [oF 24
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— MINIMUM ANCHOR PIN DISTRIBUTION
2 TOP, 3 EACH SIDE, 2 BOTTOM.
USE ADDITIONAL PINS AS NEEDED.

REMOVE LOOSE ROCK FROM WALLS,
FLOOR AND ROOF PRIOR TO GATE
CONSTRUCTION.

FILL GAP BETWEEN CHANNEL AND
ROCK WITH NON—-SHRINKING GROUT

| BEVEL TO FIT WALL CONTOUR

REMOVABLE BAR

6" X 2" X §" STEEL CHANNEL

)-oQUARE TUBE BAT GATE PROFILE
NO SCALE

REMOVABLE BAR —‘

N M
\ 5 3?4'

/ J

/ \ | _r N

I/ \\

/;g-ﬁ/ \_ . »
TORTOISE 'oooa'/ S o LA BAR

CONTINUOUS WELD ALL
SIDES

o

3)LOWER HALF OF GATE OPTIONAL TORTOISE ACCESS
NO SCALE

7
I
]
O

3" X 3" X §" SQUARE
— TUBE USED FOR ALL
GATE BARS

CONTINUOUS FILLET WELD\J_/\/-

1" @ ROUND BAR PIN MIN.
ROCK PENETRATION 8"

.

AROUND ANCHOR PIN. |

SPOT WELD NUT

INSIDE TUBE
-\ f 1!'7r

SPOT WELD §”
NUT INSIDE TUBE ~_|

peppsrgsr £ 4

SECTION

~a

H1'

VRN

T

ROCK

FILL GAP BETWEEN CHANNEL AND
ROCK WITH NON-SHRINKING GROUT

MOUNTING BRACKET CUT
FROM 3" X 3" X §" SQUARE
TUBING

~—— 6" X 2" X " STEEL
CHANNEL
\counuuous FILLET WELD

MOUNTING BRACKET, ALL
SIDES

[~
™—§" McGARD BUTTON HEAD
SECURITY BOLT OR APPROVED
H EQUIVALENT
‘u-* ——/\/——
PROFILE
5 LOCKING BAR DETAIL
NO SCALE
NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING_ NO.
JRN
ADIT SQUARE BAR 100486

CRS
TECH. REVIEW: C1 1
LSS

DATE:
01/27/2010

BAT GATE

VARIOUS NATIONAL PARKS
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TOP PERIMETER RAIL. MITER
CORNERS AT 45 DEG.

PERIMETER RAIL
CXeXE

SQUARE TUBING \

WELDED GRATING TOP CLOSURE

WELDED STEEL GRATING

WELD EVERY SECOND
CARRIER RAIL TO ANGLE

L

4"

o—o0—o0—0— O

S
2" X 2" X §" ANGLE TYP. EDGE

SUPPORT BELOW GRATING.

5'-0" MAX SPAN .

3

|
N
|

WELD EVERY SECOND
CARRIER RAIL TO BEAM

L FOR OPTIONAL CUPOLA TOPS SEE NOTE 1. ‘ INTERMEDIATE. SUPPORT
7| BEAM
/

]

\

4" X 4" X §" SQUARE TUBING

NS

>~

3" X 3" X § SQUARE
TUBING RAILS

5

272
/j/ lE\!IM X 13 WIDE

FLANGE BEAM

() SHAFT CLOSURE SQUARE TUBING CUPOLA
NO SCALE

NOTES:

1. A VARIETY OF TOP CLOSURES ARE POSSIBLE FOR ALL CUPOLAS.
ILLUSTRATED IS WELDED STEEL GRATING, BUT ADDITIONAL OPTIONS
MAY BE USED. REFER TO DETAILS CO7 (1) AND C07.1 (4) (5) (6)
FOR ADDITIONAL TOP CLOSURE METHODS.

2. A GRADE BEAM SHALL BE USED WHEN SHAFT COLLAR IS
IRREGULAR, OR COMPOSED OF INCOMPETENT MATERIAL. THE TOP
SHALL BE LEVEL AND SQUARE.

FOR OPTIONAL CUPOLA
TOPS SEE NOTE 1.

A

{#6 REBAR

12" X 12" CONC.
GRADE BEAM

SHAFT

]

—t

#6 REBAR PINS, CORNERS. 6

0.C. ALONG SIDES

TO FIND FIRM FOOTING

EXCAVATE TO DEPTH NEEDED

@ SHAFT SQUARE TUBING CUPOLA FOOTING SECTION

NO SCALE

NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRA&BGQ o
JRN
e SHAFT SQUARE TUBING F’:GC‘)0486
| (017 BAT CUPOLA | s
IBiTSE VARIOUS NATIONAL PARKS :
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FORM TO REMAIN IN PLACE:

| EQUAL TO ROOF HEIGHT | 3 MIN. '

HAND AND/OR MACHINE
PLACED DOM FILL

T\

ADIT

PIPE TO EXTEND A MINIMUM

12" BEYOND PUF. OPTIONAL 6" SCHEDULE 80 PVC DRAIN/VENTILATION

PIPE. MINIMUM GRADIENT 2.0%

2 6 |

|
S

-
ARMOR TRENCH WITH HAND PLACED
ROCK FOR A DISTANCE OF 6' BEYONP
ADIT_POLYURETHANE FOAM (PUF) CLOSURE WITH BACKFILL PIPE QUTLEL MNMUM SZE ROCK 8
@ NO SCALE
NOTES:

1. THICKNESS OF PUF FILL SHALL EQUAL THE PASSAGE
HEIGHT AS MEASURED ALONG THE CEILING (ADIT BACK).

2. TEMPORARY FORMS MAY BE CONSTRUCTED OF ANY MATERIAL
CAPABLE OF SUSTAINING AN INITIAL LIFT OF FOAM. MATERIALS
COMMONLY USED INCLUDE PLYWOOD, PLASTIC SHEETING,
DIMENSION LUMBER, REBAR, EXPANDED METAL, FOAM BOARD,
AND FENCE MATERIALS.

3. OPTIONAL PVC PIPE LENGTHS SHALL BE JOINED USING SLIP
COUPLINGS AND PVC CEMENT.

NO SCALE
DESIGNED: SUB_SHEET NO. TITLE OF SHEET DRAWING NO.
JRN

ADIT PUF CLOSURE P:£°485
wwe | (1] WITH BACKFILL %o
IE)SATSE VARIOUS NATIONAL PARKS _
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PLACE BOULDERS AT TOE OF SLOPE
AND BLEND INTO FILL TO PREVENT
EROSION AS DIRECTED BY
CONTRACTING OFFICER (CO)

OPTIONAL GALVANIZED STEEL

180" RETURN BEND

SLOPE FILL TO DRAIN
AWAY FROM SHAFT

ﬁ; MOUNT FILL TO ALLOW
1 FOR SETTING

SO0 03—

DOM FILL i
C) ‘ 2’ MINIMUM SOIL COVER

OVER PUF

1.5 x LARGEST SHAFT

HORIZONTAL

DIMMENSION

/— UNCONSOLIDATED SOIL /ROCK

OPTIONAL 2" DIAMETER
GALV. STEEL VENT PIPE.
CENTER IN SHAFT

DEPTH

VARIES

\ TEMPORARY FORM TO

HORIZONTAL DIMENSION

OPTIONAL PIPE TO EXTEND 12°
BELOW TEMPORARY FORM AND TO
REMAIN FREE OF PUF AND FORM
MATERIAL

SIZE VARIES

COMPETENT ROCK

@ SHAFT POLYURETHANE (PUF) CLOSURE WITH BACKFILL
NO SCALE

NOTES:

1.

THE OPTIONAL VENTILATION/DRAIN PIPE SHALL BE PLACED THROUGH
THE BOTTOM FORM UNOBSTRUCTED BY CROSS—MEMBERS. THE
VENTILATION/DRAIN PIPE SHALL BE OPEN TO THE SHAFT AFTER
INSTALLATION OF THE FOAM. THE VENTILATION PIPE SHALL BE
SUPPORTED BY A TRIPOD OR OTHER LOAD-BEARING DEVICE SUCH
THAT THE LOAD IS NOT PLACED ON THE BOTTOM FORM.

THE OPTIONAL 2-INCH STEEL VENTILATION/DRAIN PIPE SHALL BE
INSTALLED IN THE APPROXIMATE CENTER OF THE PUF INSTALLATION
AND SHALL EXTEND VERTICALLY TO THE LINES AND GRADES AS
SHOWN ON THE IN THE DRAWING.

THE OPTIONAL STEEL VENTILATION/DRAIN PIPE SHALL EXTEND UP
THROUGH THE ENTIRE PUF AND BACKFILL MATERIAL TO PROVIDE
VENTILATION AND THROUGH THE ENTIRE STRUCTURE. THE 2-INCH
STEEL PIPE SHALL 2 FEET ABOVE GROUND LEVEL AND A 180°
TURN BEND INSTALLED.

CLEAR DEBRIS OTHER THAN FIXED, ATTACHED OR PERMANENT

STRUCTURES FROM THE SHAFT BEFORE PUF IS INSTALLED AS

DIRECTED BY THE CONTRACTING OFFICER. HISTORIC STRUCTURAL

FEATURES SHALL BE PRESERVED AND MAINTAINED. ANY HISTORIC

g'E:gRlicRBAOVED SHALL BE PLACED NEATLY TO THE SIDE OF THE
NING.

THE FORMWORK SHALL BE INSTALLED BELOW THE SURFACE OF THE
SHAFT AT THE BOTTOM OF THE FOAM DEPTH LEVEL. THE DEPTH OF
FOAM REQUIRED TO PLUG A SHAFT SHALL BE DETERMINED BY THE
FOLLOWING FORMULA: THE DEPTH OF PUF IN VERTICAL OPENINGS
SHALL BE AT LEAST 1.5 TIMES THE LARGEST DIMENSION OF THE
OPENING. IN CIRCULAR OR NEAR CIRCULAR FEATURES, THE MINIMUM
DEPTH WILL BE 1.5 TIMES THE DIAMETER (OR AVERAGE DIAMETER) OF
THE FEATURE. CROSS-MEMBER SUPPORTS MAY BE PLACED AT AN
ANGLE NOT MORE THAN 20 DEGREES FROM HORIZONTAL AS LONG AS
BOTH ENDS ARE SEATED IN THE SHAFT. THE BOTTOM FORM SHALL BE
SET OVER THE CROSS—-MEMBERS. FORMWORK MAY BE SUSPENDED
BY ROPES TO AVOID PLACING PERSONNEL INSIDE THE SHAFT.

NO SCALE
DESIGNED: SUB_SHEET NO. TITLE OF SHEET DRAWING NO.
JRN

C SHAFT PUF CLOSURE P:£°485
e (14 WITH BACKFILL ks
IE)SATSE VARIOUS NATIONAL PARKS _
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CORRUGATE METAL PIPE (CMP)

1/4" X 6" ROLLED RING SIZED
TO FIT INSIDE CMP.

RING HELD IN POSITION WITH
5/8" X 2" MACHINE BOLTS.
WELD IN PLACE AFTER
TIGHTENING.

4" X 4" X 3/8" ANGLE WITH OPTIONAL
STIFFENERS. CUT BARS TO FIT INSIDE RING,
THEN WELD AT INDICATED SPACING. SEE
SHEET C06 (6) FOR DETAILS.

REMOVABLE BAR

Rock

CMP DIAMETER VARIES. SELECT
LARGEST DIAMETER THAT WILL FIT INTO

ADIT.
() CULVERT GATE — SECTION
NO SCALE

SECURE CULVERT IN POSITION WITH POLYURETHANE FOAM (PUF)

COVER PUF WITH 36" MINIMUM OF RANDOM FILL

RESTRAIN FILL AROUND CULVERT MOUTH
WITH HAND-PLACED STONE. STONE TO BE
ANGLED INTO SLOPE FOR STABILITY.
EXTEND MINIMUM OF FOUR FEET FROM
SIDES AND TOP OF CMP.

CORRUGATED METAL PIPE (CMP). SELECT

LARGEST DIAMETER THAT WILL FIT INTO
L ADIT. LENGTH VARIABLE DEPENDING

/ UPON STABILITY OF ADIT.

/ CULVERT GATE

Rock
NO SCALE
j;i;GNED: SUB SHEET NO. TITLE OF SHEET DRAg% NO.
CULVERT GATE — PROFILE C]S ADIT CORRUGATED METAL P:GOO"BB
Do — o e PIPE WITH BAT GATE |w| e
o ﬁrss— VARIOUS NATIONAL PARKS _
01/27/2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |__|oF 24

FLAT PLATE WITH ATTACHED NUT
WELDED TO INSIDE OF REMOVABLE BAR

FLAT BAR, 3/8" X 6" X 5"

1 1/2" DIAMETER PIPE RING, 1 142"
ONG WELDED TO BOTTOM OF FLAT BAR

L
TO PROTECT BOLT HEAD 1/4" X 6" ROLLED RING

MCGARD BUTTON—HEAD SECURITY
BOLT (5/8" X 1 1/27) OR EQUIVALENT

TWO GUSSET PLATES, ONE ON EACH
SIDE OF PIPE GUARD-RING

<:> REMOVABLE BAR DETAIL
NO SCALE

NOTES:

1. THIS GATE IS INTENDED FOR STABILIZATION OF COLLAPSING
PORTALS.

2. AN OPTIONAL COLLAR OF CONCRETE MAY BE PLACED
AROUND THE CULVERT MOUTH ON THE SURFACE. THE
CONCRETE SHALL BE A MINIMUM OF 6” THICK AND EXTEND
A MINIMUM OF 4 FEET ABOVE AND TO THE SIDES. THE
CONCRETE SHALL BE REINFORCED USING A CROSS GRID OF
#4 REBAR, TIED WITH WIRE, LAID IN A 12° X 12" PATTERN.
THE REBAR SHALL BE PLACED IN THE CENTER OF THE
CONCRETE WITH 3" OF COVER, TOP AND BOTTOM.

3. ONLY THE LARGEST DIAMETER CULVERT (CMP) THAT WILL FIT
INSIDE THE PORTAL SHALL BE USED.

4. DETAILS ON PUF APPLICATION AND STANDARDS MAY BE
FOUND IN THE SPECIFICATIONS
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EM3 TOP COVER. SEE
DETAIL 1 SHEET CO7

CUPOLA SHAFT CLOSURE,
SEE DRAWING CO7 FOR DETAILS

42" MAXIMUM

DEPTH VARIES]

24" MINIMUM

i) CMP SHALL EXTEND
*>3[A MINIMUM OF 5' INT(
{|" COMPETENT RoCK

[~ UNCONSOLIDATED SOIL/ROCK

[~~————— POLYURETHANE FOAM (PUF) TO
ANCHOR CMP AGAINST SHAFT WALLS

T~ CMP CULVERT LARGEST DIAMETER
THAT WILL FIT INSIDE SHAFT

¥TBAPORARY BOTTOM FORM TO RETAIN PUF
DURING REPLACEMENT

1

CMP_SHAFT REINFORCEMENT—PROFILE

TS~ COMPETENT ROCK

NOT TO SCALE

NOTES:

1.

CMP SHALL BE EXTENDED 6 ABOVE GRADE TO PREVENT SURFACE

WATER FROM ENTERING THE SHAFT.

RANDOM FILL 24" DEEP IS REQUIRED OVER PUF TO PROVIDE

PROTECTION FROM UV RADIATION.

AN OPTIONAL CONCRETE CAP 12" THICK CAN BE USED TO REPLACE
THE RANDOM FILL COVER OVER THE PUF. CONCRETE MAY BE
PLACED DIRECTLY ON PUF AND BURY DEPTH REDUCED TO 12"

THE TEMPORARY BOTTOM FORM MUST LEAVE THE CMP CLEAR OF
OBSTRUCTIONS. FROM MATERIALS WHICH DO NOT CREATE AN

OBSTRUCTION MAY BE LEFT IN PLACE.

DETAILS ON PUF APPLICATION AND STANDARDS MAY BE FOUND IN

THE SPECIFICATIONS

NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING NO.
JRN
RN SHAFT CORRUGATED 100486
RS C16 METAL PIPE_IN PUF WITH[zc T se
TECH. REVIEW: .
e CUPOLA o
DATE: VARIOUS NATIONAL PARKS -
01/27/2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |__|oF 24
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3'=0" MIN.

ANCHORS 6'—0" MAX SPACING

VARIES

o "
R i v z
™ o "riy,,

o n
Ky ooy,
Z

o,
oy,
o,
0}
!

™

SHAFT OR STOPE OPENING

o
T

o
o
S
"y,
ariagyy

&
s
2

N T =
any

3'=0" MIN.

3'-0" MIN. VARIES

NETTING SHAFT CLOSURE

)-PLAN — WIRE
NOT TO SCALE

3'-0" MIN.

/—PERIMETER TRENCH 16" WIDE, 12" DEEP
/

WIRE NETTING SHALL BE GEOBRUGG
/ "SPIDER” OR "TECCO” NETS, OR APPROVED
EQUIVALENT

je—— ANCHOR SHALL BE SPLIT SET STABILIZERS

13" X 24" MINIMUM LENGTH OR APPROVED
EQUIVALENT

24" MINIMUM LENGTH

NOTES:

—

. NETTING ANCHORS SHALL BE SPLIT SET STABILIZERS 13" X 24" MINIMUM LENGTH,

MANUFACTURED BY INTERNATIONAL ROLLERFORMS, OR APPROVED EQUIVALENT.

. AS DIRECTED BY THE CONTRACTING OFFICER, CLEAR SOIL AND LOOSE ROCK BETWEEN EDGES

OF THE SHAFT OR SLOPE OPENING AND EDGES OF THE NET PRIOR TO INSTALLATION.

. BURY THE OUTER BOUNDARY OF THE NET, INCLUDING THE PERIMETER CABLE AND ANCHORS,

TO A MINIMUM DEPTH OF 12 INCHES.

. DEPTH AND PLACEMENT OF SPLIT SET STABILIZERS ARE INDICATED IN THE CONTRACT

SPECIFICATIONS, AND SHALL BE INSTALLED AS PER MANUFACTURER’S RECOMMENDATIONS.

. OPTIONAL CONCRETE PERIMETER ANCHOR. BACKFILL OF THE TRENCH WITH CONCRETE MAY BE

SUBSTITUTED FOR SOIL BACKFILL. ONE PIECE OF #4 REBAR SHALL BE PLACED IN THE
TRENCH, CENTERED IN THE CONCRETE.

4

SPLIT_SET STABILIZER DETAIL

BURY EDGE OF NETTING 12"
DEEP IN PERIMETER TRENCH

12" Min.

SHAFT

ANCHOR SHALL BE
SPLIT SET STABILIZERS
13" X 24" MINIMUM
LENGTH OR EQUIVALENT

)} PROFILE — DIRECT BURIAL NETTING ANCHOR
NO SCALE

BURY EDGE OF NETTING 12"
DEEP IN PERIMETER TRENCH

3_o" 54 REBAR, FULL LENGTH
NETTING | | F TRENCH
_\ | | CONCRETE FILL

=<

12" Min.

SHAFT

ANCHOR SHALL BE
SPUT SET STABILIZERS
13" X 24" MINIMUM
LENGTH OR EQUIVALENT

7)PROFILE — NETTING ANCHOR CONCRETE OPTION
NO SCALE

\DOMED BEARING PLATE

| ————S5-39 SPLIT

SET STABILIZER,
13" DIAMETER

NOT TO SCALE

NO SCALE
DESIGNED: SUB_SHEET NO. TITLE OF SHEET DRAWING NO.
JRN
100486
CRS PKG.
TECH. REVIEW: C17 WIRE NETTING G- | sheer
LSS || 22]
T Ca— VARIOUS NATIONAL PARKS —| "%
01/27/2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |___ [oF
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10’ MAX. 10’ MAX., ALL POST SPACING EN

| | D LINE CORNER
END| POST W ROUND PIPE RAL SPLICE LINE CORNER POST e 1%
BRACE RAL END W ROLLT-FORMED POST POST 7/ A——
BRAC / UNE| PoST . . STEE] LINE | TOP RALL %/ J 12"
E L { L 8 | L 1 I | [ ¢ 1 h LVVVVVVV 'l
rension 'Y B ¥ voon o | RS ERss f aj CORNER TS
. WAY OR LIKE
11 GAK WIRE L & STRETCHER * LINE TOP RAL ~ 4 TERSION END POST AT
§ ! FACTENERS * T~ POST BARBED WIRE: LEFT.
FABRIC i I . 1. TO KEEP INSIDERS IN, SLOPE TOP AT 45°
HEIGHT - s6A g T 2. T0 KEEP OUTSIDERS OUT SLOPE OUT 45°
H | 7oa oo L \— o 3. BARBED WIRE OVER GATES SHALL NOT BE
| Il | 3/8" D 5 BARBED WIRE TOP
. i ! TRUSS _ROD : NO SCALE
" H hl
3" MAX. I“ I NOTES:
4 MAX 37 MAX ! FINISHED . 1. H (HEIGHT OF FABRIC). FABRIC IS AVAILABLE IN THE FOLLOWING HEIGHTS 36",
GRADE | 42", 48", 60", 72", 84", 967, 108", 120" AND 144"

2. CHAIN LINK FENCE SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M 181.

Il 3. CHAIN LINK FABRIC SHALL BE 2" MESH NO. 9 GAGE GALVANIZED OR ALUMINUM
FENCE WITH TOP RAIL ||| COATED WIRE SECURELY FASTENED TO TENSION WIRE, LINE POSTS, RAILS, BRACES
1 NO SCALE i AND STRETCHER BARS SPACED AS SHOWN HEREON. WIRE FASTENERS AND TIE CLIPS
SHALL BE NO. 11 GAGE (W&M) GALVANIZED STEEL WIRE OR NO. 7 GAGE (B&S)
ALUMINUM WIRE, AND HOG RINGS SHALL BE NO. 9 GAGE, ALL IN CONFORMANCE WITH

ASTM F 626.
CONCRETE BASES
FOR FENCE POSTS 4. STEEL POSTS, RAILS AND GATE FRAMES SHALL CONFORM TO AASHTO M 181 TYPE
34X 14 GA HEIGHT OF | DEPTH OF 1, GRADE 1 OR GRADE 2.
AL e A N 3/8" FABRIC | CONC. BASE 5. AT THE CONTRACTORS OPTION, PIPE USED FOR FENCE CONSTRUCTION SHALL
FFSET %, DiA. > 5 CONFORM TO THE DIMENSIONS AND WEIGHTS FOR EITHER "ORDINARY PIPE” OR
AT TIP % TURNBUCKLE ALTERNATIVE PIPE.” "ALTERNATIVE PIPE” SHALL BE HIGH STRENGTH STEEL PIPE
END MEETING THE REQUIREMENTS OF FED. SPEC. RR—F—191/3C.
& 3
SIZE OF HOLE IS 3/8" 6. TENSION WIRE SHALL BE CONTINUOUS BETWEEN END OR CORNER POST AND LINE
i 3/8" X 1/2°, DIA. . . BRACE POST. A TURNBUCKLE OR OTHER APPROVED TIGHTENING DEVICE SHALL BE
TYPICAL FOR 'ALL 3/8" HOOK 5 3 USED FOR EACH CONTINUOUS SPAN OF TENSION WIRE.
TENSION BANDS BANDS SHOWN BRACE | BANDS DIA.
HOLE # 2 7. TENSION WIRE SHALL BE AS SPECIFIED IN AASHTO M 181.
3/8° X 12 GA.
/ RALL ENDS 8. CONCRETE FOOTINGS SHALL HAVE TOPS CROWNED AT GROUND LEVEL AND SHALL
3 2 BE_CLASS B. CONCRETE WITH LIGHTWEIGHT AGGREGATE CONFORMING TO AASHTO M
195, WILL BE PERMITTED.

gN TEmI;ATION OF FENCE AT BRIDGES OR OTHER STRUCTURES SHALL BE AS SHOWN

10. CHAIN LINK FENCE UP TO § FEET HIGH SHALL BE KNUCKLED AT THE TOP AND
BOTTOM SELVAGES. FABRIC OVER 5 FEET HIGH SHALL BE TWISTED AND BARBED ON
THE TOP SELVAGE AND KNUCKLED ON THE BOTTOM SELVAGE.

11. FENCE MAY BE CONSTRUCTED WITH EITHER ROUND OR ROLL—FORMED STEEL
COMPONENTS. THE CONTRACTOR SHALL STATE THE TYPE OF CONSTRUCTION AND TYPE
OF LINE POST TO BE USED THROUGHOUT THE PROJECT AT THE PRE—CONSTRUCTION
CONFERENCE.

12. CONTRACTOR MAY SUBSTITUTE SMOOTH WIRE FOR BARBED WIRE UPON APPROVAL
FROM THE CONTRACTING OFFICER.

‘ /8" DIA.
7/8" X 12 GA: HOOK FOR USE
WITHOUT A
BOLT THROUGH
EXTRA HOLE.

LEGEND

% ATTACH FABRIC TO ALL FENCE AND GATE STRUCTURES AT 12" INTERNALS
VERTICALLY AND AT 20" HORIZONTALLY.

X Xy TIGHTENER OR TURNBUCKLE SYMBOL,
v
+

»

3/8" DIA.
HOOK FOR USE
WITH

TYPE OF LINE POST (ROUND PIPE ROLL—FORMED STEEL) SHALL BE AT THE
OPTION OF THE CONTRACTOR UNLESS OTHERWISE SHOWN ON THE PLANS.

(BANDS TO BE RECTANGULAR FOR ROLL—-FORMED STEEL POSTS).

A BOLT BRACE RAIL WILL NOT BE REQUIRED FOR 36", 42" OR 48" FRABRIC HEIGHTS.
NOTE: USE 5/16" X 1 1/4" R LE. BRACE RAIL FOR FENCE WITH ROLL-FORMED STEEL ELEMENTS IS 12" BELOW THE
CARRIAGE BOLTS FOR ALL BANDS TOP RAIL.
SHOWN. NO SCALE
DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING NO.
JRN 999
BANKS. RAIL ENDS & TIGHTENERS CHAIN LINK/BARBED WIRE] 100486
B e PERIMETER FENCE No. | SeeT
| . : NO.
C) (DIMENSIONS SHOWN ARE MINIMUMS) ng; REVEW C18 _
NO SCALE AE VARIOUS NATIONAL PARKS ___
01/27/2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |___|or 24
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USE AT EACH MILL CUT (APPROX. 21'-0")

OF TOP. RAIL
ROLL-FORMED TOP RAIL REQUIRES A
SPLICE INSERT (SEE SHEET 3)

@ RAIL SPLICE
NO SCALE

1 3/4: INSIDE DIAMETER x 17 GA.
GALV. TUBE

CRIMP MINIMUM
1/8" DEEP

MAY BE PLAIN
OR
ORNAMENTAL m
__%______ AT
AP AL | I'_ MFGR'S
. OPTION
OPEN PIPE 1/4" BAR 12 GAGE
TOPS
FOLD
5.66" _
3/8" x 3/4" 4"
5.66” SLOTS
1 5/16" X 1 -
1/4” BUTTON )
HEAD BOLT 5820"3 TEST
¥ % X% % X* /7 X*
/. ¢
CONSTRUCTI
MAY BE ONE RECTANGLE FOR

) OR TWO
PIECE
EVERY 12" VERTICALLY,

ON LINE POST NO SCALE
1 3/4" INSIDE DIAMETER FOR DESIGNED: SUB SHEET NO. TITLE OF SHEET DRAWING_NO.
ROUND RAIL, 2 1/8" FOR JRN —_— 999
@ POST TOPS ROLL=FORMED RAL. CHAIN LINK/BARBED WIRE] 100486
NO SCALE e C181 PERIMETER FENCE o SZT
. — -
IE)iTSE VARIOUS NATIONAL PARKS 24
01/27/2010 INTERMOUNTAIN AND PACIFIC WEST REGIONS |___ o

1 3/4" | ROLL-FORMED RALL.

Y

5/15” FLAP, EACH SIDE,
ALTERNATIVE DIRECTIONS.

6 }-RAIL_SPLICE INSERT
NO SCALE

EVERY 12" VERTICALLY,

. TIE CLIP
NO SCALE

EVERY 20 INCHES
HORIZONTALLY, ON TOP RAIL
FOR ENTIRE LENGTH OF
INSTALLATION.

7} WIRE_FASTENER
NO SCALE
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