2 ~8'-0" SECTIONS = 16'-2" (16' C.G.)
4 ~8'-0" SECTIONS = 32'-2" (32" C.G.)
WIDTH
. ‘ 8'-0" SECTION £ 8'-0" SECTION ‘ ,
5 SPACES AT APPROX. I'-6Yg" = 7'-6%" Wz%s SPACES AT APPROX. I'-6" = 7' -6%"
# ] il : I
2 -6"| [ ~
- | LT
6" — | = VARIES WITH
2 ~ Bl BARS B4 STIRRUP ‘ CROWN
AT 1'-0" 0.C. I"-0" 3" CL. B5 BENT
BARS, LAP
B2 HOOPS AT 1'-6" 0.C. WiTH B!
6" SQUARE HOLE THROUGH ALL SECTION A-A
INTERMEDIATE BEARING WALLS .
AS DIRECTED BY THE ENGINEER (8" SECTIONS)
2 ~10'-0" SECTIONS = 20'-2" (20' C.G.)
3 ~ 10" -0" SECTIONS = 30'-2" (30' C.G.}
4 ~ 10 -0" SECTIONS = 40'-2" (40" C.G.)
WIDTH
. ‘ 10" -0" SECTION ? 10" -0" SECTION ‘ "
. | l—
2%
6 SPA AT 1'-7%" = 9'-6%," I 6 SPA AT 1'-7" = 9'-6¥,"
2% i SPACES Ve' = 9'-6% ‘/ﬂ SPAGES Ve' = 9'-6% i 2%
% %% - %f %ﬁ %Cﬁ %% %% - %% _ii)ﬁENDWALL
2 -6"| | .
1 : —{i=—2Y%" cL.
: Il B | | + —l Il -_;_.?‘
6" ——f VARIES WITH [~ 6
2 ~ Bl BARS B4 STIRRUP ‘ CROWN
AT 1'-0" 0.C. 1"-0" 3" CL. B5 BENT
BARS, LAP
WITH BI

B2 HOOPS AT 1'-6" 0.C.

6" SQUARE HOLE THROUGH ALL
INTERMEDIATE BEARING WALLS
AS DIRECTED BY THE ENGINEER

SECTION A-A
(10" SECTIONS)
2 ~12'-0" SECTIONS = 24'-2" (24' C.G.)
3 ~12'-0" SECTIONS = 36'-2" (36' C.G.)
WIDTH

12'-0" SECTION

12'-0" SECTION

[ —

7 SPACES AT, APPROX. 1'-7%" = 11'-6%"

o
ﬂz/% SPACES /NT APPROX.

1 -7Y,"

f— 1"
= '@’4"1 2%"

i —

’ _?‘)ﬁENDWALL
/ 15" CL. —F= 1
e — : k
/ b ] “felf~—2%" cL.
; [ | | L L | =0
6" — || |~ VARIES WITH o~
2 ~ Bl BARS B4 STIRRUP CROWN
AT 1'-0" 0.C. 1"-0" 3" CL. BS BENT
BARS, LAP
R WITH B1
B2 HOOPS AT 1'-6" 0O.C.
6" SQUARE HOLE THROUGH ALL SECTION A-A
INTERMEDIATE BEARING WALLS (12' SECTIONS)

AS DIRECTED BY THE ENGINEER

LIVE LOADING: STANDARD (HS20) LOADING
B~ HINGES i 4 -0
2 x 1 x Ve L
W' x 1"
X f/q“ L
. 7 GAGE COLD FORMED
2 HIGH STRENGTH STEEL
= (AASHTQ M270 GR. 36)
i i i il il il i i ikl i ]
3 0.1793" (7 GAGE) g -0"| 7 -9 A I I [ [ I I I I I I | A
L II II I [ I I II II I I I J‘
B 2" " ] ] ] ] ] L] ] ] H~] el il
Ya o % 1" x V" PL.
3,
Pz 2 WINGS REQUIRED
FOR EACH CATTLE
CROSSBAR | GUARD INSTALLATION
D B / % TYP.
R %" DIA. GALV.
NOTE: WELD CROSSBARS TO 8
2y x 2 Rt w2 1y MACHINED BOLT (TYP.) AZENALE
ANGLES HINGED AREA ONLY.
SEE HINGE DETAIL. PLAN STEEL WING
a) |~ 8 -0"
TYP.
('/a) [
NOTE: EXTEND END PLATE FROM . 12 SPACES AT 7" 0.C. = 7'-6" ‘ .
\ | TOP OF STRINGER TO Bonl/om OF 3 -3
STRINGER WITH 1'-4" OF "
AR R i . SEE 70KD PLAS FOR
[ ~— DISTRIBUTED TO FLANGE AND WEB CROWN OF ADJACENT
OF STRINGER.  (SEE SECTION D) CROSSBAR 5%" DIA. GALV. HINGE (SEE ROAD SECTIONS.
MACHINED BOLTS DETAIL)
W8 x 18 \
STRINGER . oo
6 ~ %" DIA. BOLTS JANNAYTANYANAN AN AN ANYANYAY NOTE: THIS DIMENSION VARIES.
WITH CUT WASHERS T T =————=-3l. y1/," | SEE APPROVED DRAWINGS FOR
O Tl 7 AT 16" 0.C MBEDDED 9" TOP OF CONC. & W8 x 18 STRINGER gm0 PROJECT BEFORE SETTING ANY
EMBEDDED 9" IN CONC.: | N . e FOOTING GRADES
EACH STRINGER ATTACHED = ) ’
MULTIPLE WITH FOUR BOLTS. SEE EYICA\Y 1
INSTAIWJOINT APPROVED SHOP DRAWINGS /.‘.\ ~——B4 AT[1'-6" O.C. PLACE 4" DIA. x 12" DRAIN
FOR ACTUAL LOCATION OF TR i it AP R PIPE IN END WALLS AS
ANCHOR BOLTS, ————— i - DIRECTED BY THE ENGINEER.
. L\~ B2 HOOPS AT 1 -e"
22" CLo—== 1\ 1'-6" 0O.C. | BACKFILL * | } | R * GRADE BACKFILL TO DRAIN
o \— L YR A TOWARD END WALLS.
e v o Jd2 s J Lroe
2 ~ B3 BARS AT 1'-0" 0.C.
%" DIA. BOLT WITH CUT MAX. FOOTING PRESS = 1.1 TONS/SQ. FT.
WASHERS EACH SIDE OF -
ANGLES: WELD SHANK 2" x 2" x %" x 2% L SECTION B-B NOTES:
TO WASHER ALL AROUND
FAR SIDE C.G. = CATTLE GUARD.

w8 x 18
STRINGER

HINGE DETAIL

(HINGED AREA OPENS
FOR CLEANOUT)

SN A\

WASHER SPACER
TYP.

12" DIA. x 6"
2" x 2" x W' ox 201" L LAG SCREW
/4" CONNECTION
TO CROSSBAR PLATE

NOTE: LOCK DETAIL SIMILAR
EXCEPT USE %" DIA. GALV.
MACHINED BOLT WITH GALV.
CUT WASHER & GALV. HEX
NUTS INSTEAD OF WELDED
STUD BOLT.

/ANVA\

Yo" THICK PLATE
(NOT SHOWN ON SECTION c W x 18
B-B OR PLAN VIEW) \
AN
TYP.
A4
SECTION D

FENCE
POST

/5" DIA. J-BOLT AT
EACH CONNECTION

STEEL WING CONNECTION DETAILS

THE CONTRACTOR HAS THE OPTION
OF USING PRECAST CONCRETE BASES
FOR CATTLE GUARDS. SEE DTL.
DWG. NO. 611-15.

FOR CATTLE GUARDS ON FIELD OR
PRIVATE APPROACHES, THE PRECAST
CONCRETE BASES IN DTL. DWG. NO.
611-10 MAY BE USED.

USE AN EVEN NUMBER OF STEEL
CATTLE GUARD GRATES WHEN A
CROWNED INSTALLATION IS REQUIRED.

SEE DTL. DWG. NO. 611-05 FOR
CAST-IN-PLACE CATTLE GUARD
REBAR DETAILS.

STRUCTURAL STEEL IS TO CONFORM TO
AASHTQO M270 GRADE 36.

ANCHOR BOLTS ARE TO CONFORM TO
AASHTQ M314 GRADE 36.

ALL NUTS, BOLTS, AND WASHERS ARE
TO CONFORM TO ASTM A307 AND BE
GALVANIZED PER AASHTO M232.

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA . -
SECTION 611 611-00

CAST-IN-PLACE
CATTLE GUARD

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




BILL OF REINFORCING STEEL
BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
872" B
272 A
N
SE 9"
TYPE 1 TYPE 2
]| T
\ v |
T 1
TYPE 3
16 FT. C.G. 30 FT. C.G.
MARK | SIZE | NO. | TYPE [LENGTH|| MARK | SIZE | NO. | TYPE [LENGTH
B1 #a 12 STR. |16'-9"|[ 81 ) 12 STR. |30'-9"
B2 #4 22 I 6 -9" B2 #4 42 1 e -9"
B3 #a 3 STR. | 7' -7" B3 ) 12 STR. | 7' -7"
B4 #4 4 2 |5 -8 B4 #4 8 2 |5 -8
B5 #a 6 3 |10 -7"|] 85 # 6 3 |0 -7
ESTIMATED WT. = 321 LB. ESTIMATED WT. = 569 LB.
20 FT. C.G. 32 FT. C.G.
Bl #4 12 STR. 20" -9"|[ B #4 12 STR. [32'-9"
B2 #4 28 | 6" -9" B2 4 44 | 6 -9"
B3 #4 STR. | 77 -7" B3 #4 18 STR. | 7' -7"
B4 # ] 2 |5 -8" B4 ) 12 2 |5 -8"
BS #4 3 | -] 85 #4 6 3 |-
ESTIMATED WT. = 381 LB. ESTIMATED WT. = 640 LB.
24 FT. C.G. 36 FT. C.G.
Bl #4 12 STR. 24" -9"|[ BI #4 12 STR. |36'-9"
B2 #4 34 1 6 -9" B2 ) 50 1 6 -9"
B3 #4 6 STR. | 77 -7" B3 #4 12 STR., | 7' -7"
B4 # ] 2 |5 -8" B4 ) 8 2 |5 -8"
BS #4 6 3 | -] 85 #4 6 3 [1o-7
ESTIMATED WT. = 440 LB. ESTIMATED WT. = 654 LB
40 FT. C.G.
BI #4 12 STR. 40" -9"
. B2 # 54 I 6 -9"
T? INSIDE DIAMETER = 25" B3 4 18 STR. | 7 -7"
% B4 # 12 2 |5 -8"
&4./2-- MIN. B5 4 6 3 |10 -7
ESTIMATED WT. = 749 LB.
BENT_BARS

(TYPES 1 AND 2) NOTES:

C.G. = CATTLE GUARD.

CONCRETE QUANTITIES WERE
FIGURED WITHOUT A CROWN, INCREASE

?msmz DIAMETER = 3" WHEN A CROWNED INSTALLATION IS
USED.

25" MIN, >~ |~

B1 AND B3 STRAIGHT BARS

REBAR DETAILS ESTIMATED CLASS "A" CONC. QUANTITIES SETALLED DRAWING
16' C.G. = 4.76 C.Y. REFERENCE DWG. NO.
; STANDARD SPEC. _

20" C.G. = 5.69 C.Y. 2ECTION 611 611-05
24" C.G. = 6.61 C.Y. CAST- IN-PLACE
' C.G. = 851 C.Y.
e CATTLE GUARD
- — REBAR DETAILS
36' C.G. = 9.90 C.Y.
- EFFECTIVE: FEBRUARY 2005
40" C.G. = 11.33 C.Y. —
MONTANA DEPARTMENT
o o vide OF TRANSPORTAT 10N




16'-0" (USE PANELS C AND D) (FOR 16' C.G.) A;;%xnocﬁs“ ;(\)TC
20'-0" (USE PANELS E AND F) (FOR 20' C.G.) ‘ - - .1-/" u.‘ BILL OF REINFORCING STEEL *
N N N 2 " 9" N
24'-0" (USE PANELS G AND H) (FOR 24' C.G.) 6 m‘z 81—y 2627 F’Br(wp. )* 6 e 9
2" DIA. HOLES CAST c.o. - L y / z > .
b e 0088 5T | - - ¢ N ‘ o o (71 T A | I
DIA. BAR, 2'-0" LONG, [T (L‘ i & 6 I | ‘ 8 3, T
GROUTED WHERE 4 %% o %% ”fﬂte" 1|' -0" il L | ! 31 v 3l
NECESSARY (TYP. AT o} - L 2~B3 2~B3 ¢ 1"
EACH LAPPED PANEL ‘ I ‘ | W L i L B E,A. BAR IYPE | IYPE 2
JOINT) A o -0" WiERvEDITE| | 2 Al B0 Ewo &y, s |12 BS HOOPS SPACED AS SHOWN STRAIGHT BARS & BENT BARS (ALL DIMENSIONS OUT TO 0UT)
— N SUPPORT PANEL A ,Jl/_‘, — N (TYP. BOTH -9 6'-0" | -9 MARK [ size | No. [ TYPE [ LENGTH
1 1 ENDS) Co0" 6 -0" SECTION - PANEL A
FIELD PLACED 4" DIA. -3 ‘ ] 8' -0 _
DRAIN PIPE AS -t %% ; | %% 1 jte" i gg I cg I ; [ STRAZIGHT [ g -:
DIRECTED BY THE /Lo Lot Lo |48 1o m —
ENGINEER i A e END PANEL B ELEVATION T P 7Y
o | o | I o 8 -0 SECTION - PANEL B
R L D 7~B6 HOOPS AT Bl #4 2 STRAIGHT 7' -9"
1"-0 l 1"-0 o - *: 15" CL. (TYP. ) 1} APPROX. 11" 0.C. ) B2 4 2 STRAIGHT 5 -g"
8 -6" PANEL C 8'-6" PANEL D 7./2..$‘ - A T2 SR | By B3 # a STRAIGHT | 2" 2"
OUTSIDE 10'-6" PANEL E — 10"-6" PANEL F OUTSIDE | Bl r (ave.) 7 B4 #3 ! ! 3 -1
- ‘ #3 4 -7
PANELS (TYP. ) ] 12" -6" PANEL H PANELS (TYP. ) i ! | g = ESTIMATED WT. = 37 83 :
. 12'-6" PANEL G — | L . = 37 L8
1 “ 4\,\/ - 8'-6" SECTION - PANEL C
< 2B ! i BI # 2 STRAIGHT 8 -3"
TYPICAL PLAN VIEW A | £ e 82 4 2 STRAGHT |6 -3"
6 -0 | B3 #4 4 STRAIGHT 2 -2"
‘ 7' -6" 1'-0", B4 #3 8 1 31"
" 8~B4 HOOPS AT APPROX. 11" 0.C INTERMEDIATE SUPPORT BS #3 4 3 2 -
| 8~B4 HOOPS AT APPROX. 11" D.C | . -C. CSTIVATED WT. = 40 LB,
\w PANEL A ELEVATION —
. 1" CL. 6" 281 B 14" CL. & c 8 -6" SECTION - PANEL D
~c © r q¥e.) B 2~827 TR n -~ f ave Loz - Bl #4 4 STRAIGHT 7 -3
‘ y ‘ T I = T ‘ B2 # 4 STRAIGHT 2 -2"
E‘;ﬂiﬂ-l- | | | | -L—J:% S B T \| | | B4 3 8 i 31
|Ef‘ > 4 . | : | L BS #3 4 3 2 -1
L ‘ - N Bl BARS ESTIMATED WT. = 40 LB.
¢ Loes B~ 281 203 W o i 28z =B 2w ‘ 10’ -6" SECTION - PANEL E
"/(zTYPC'-;$ B5 HOOPS SPACED AS SHOWN v | B5 HOOPS SPACED AS SHOWN e 86 HooP Bl #4 2 STRAIGHT | 10" -3"
’ 6 -6" 1'-0" 7 -6" ' B2 # 2 STRAIGHT 8 -3"
‘ ‘ ‘ e 6" B3 # 4 STRAIGHT 2 -2"
o 6 Bl BARS B4 3 10 I 31"
SECTION A-A = = : ’ £
PANEL C ELEVATION PANEL D ELEVATION —
Bl #4 4 STRAIGHT 9 -3"
B2 # 4 STRAIGHT 2 -2
1"-0" B4 3 10 I 31"
‘ 9 -6" 1"-0" #4 STR. BARS 85 #3 4 3 27
i \ ESTIMATED WT. - 48 LB,
‘ 10~B4 HOOPS AT APPROX. 11" 0.C. ‘ ‘ 10~B4 HOOPS AT APPROX. 11" 0. C. ‘ TR kJ&B‘I Hoop ST 6" SECTION —PANEL G
AN 5 5 1yt cL 1"-0 > BI #4 2 STRAIGHT 12" -3"
6" : 2~B2 6" 6" 2-B1 : 6" 3
C (TYP. ) - awe BB ™ (TYP.) i B2 #4 2 STRAIGHT 10 -3
- . 7 0 " T F - #4 STR. BARS B3 #4 4 STRAIGHT 2' -2"
6 i T . —
S T P11 711 oL CL 2 I
N EH = = oy I =ECTION B-B = ”-?E)STIMATED v\;‘T - 56 ua.3 =
c 2-B3 281 B =) 283 282 =8B 2~82 T2 6" SECTION - PANEL H
"/(2T"YF?L;* BS HOOPS SPACED AS SHOWN "/(2T"YF?'-;* 9" BS HOOPS SPACED AS SHOWN Bl #4 4 STRAIGHT [ 11°-3"
: 8 -6 T 9 -6 1 -o" B2 #4 4 STRAIGHT 2 -2"
| | | ey B4 #3 12 1 31"
10' -6" 10' -6" ¢ 2 0 OLES 6" B5S #3 4 3 2' -7
" IA. HOL -
CAST N PANELS ——= = —FLUSH F1T ESTIMATED WT. = 56 LB.
PANEL E ELEVATION PANEL F _ELEVATION ‘ ”!” ‘ * FOR ONE PANEL ONLY
o
1;};1 e 1"-0"
Iy ESTIMATED CLASS "D" CONCRETE OUANTITIES
i ¢ 1" DIA. BAR 6'-0" SECTION - PANEL A = 0.20 C.Y.
e -e o |/ x 2'°-0" (GROUTED 8" -0" SECTION - PANEL B = 0.26 C.Y.
‘ | \ WHERE NECESSARY) 8 -6" SECTION - PANEL C = 0.28 C.JY.
12-B4 HOOPS AT APPROX. 11" O.C. ‘ ‘ 12~B4 HOOPS AT APPROX. 11" O.C. ‘ ‘ ‘ 8 6" SECTION — PANEL O = 0.28 C.Y.
i Wy cL. i Wy CL. i VIEW C-C 10" -6" SECTION - PANEL E = 0.35 C.Y.
~—c © e B— 2B 2~327 6 R N2~Bl ~— B PR me C =7 (TYP. LAPPED PANEL JOINT) 10’ -6" SECTION - PANEL F = 0.35 C.Y.
‘ - i y —1 12°-6" SECTION - PANEL G = 0.43 C.Y.
[E | 4 | | | | |,/ | | 1-or 3 I H | | | | t | | 12 -6" SECTION - PANEL H = 0.43 C.Y.
61 I
: NOTES:
-c | - L
- 283 B 283 O 282 B C.G. = CATTLE GUARD.
172" CL. B5 HOOPS SPACED AS SHOWN 172" CL. 9" B5 HOOPS SPACED AS SHOWN DETAILED DRAWING
(TYP. ) > ) B} (TYP. ) > 1 ) . USE ONLY ON FIELD OR PRIVATE APPROACHES. REFERENCE DWG. NO.
| 10" -6 | 1'-0 ‘ 11" -6 STANDARD SPEC. 611-10
. . PROVIDE CAST-IN ANCHOR BOLTS AS SHOWN IN 2ECTION 611
12°-6 12°-6 DTL. DWG. NO. 611-00 AT THE APPROPRIATE LOCATIONS.
CAST-IN LAG PLATES, SIMILAR TO THOSE SHOWN IN
DTL. DWG. NO. 611-15, MAY ALSO BE USED. PRECAST CONCRETE
PANEL G ELEVATION PANEL H ELEVATION BASE FOR CATTLE
FOR DETAILS OF STEEL GRATES AND GUARD - APPROACHES
T WIN TL. WG. NO. 11-00.
STEEL WINGS SEE DTL. DWC. NO. 611-00 EFFECTIVE: FEBRUARY 2005
=— WONTANA DEPARTMENT
=T e OF TRANSPORTATION




SPLICE CONNECTION

TYP. CAST IN
/4" x 2" x 3 -6"

9" (TYP.) FLAT BAR LAG PLATE
vy | I
LAG T = 3._5./-- 3 _7}/-- 6-_4|/-- 3-_7}/-- 6' -4l/," 3-_73 " 3 -gls"
PLATES (TYP.) —) — — e ] | e e | —r : b C o d | T A | AL %
? P = P | | | | | |
e 1 e
‘*NA‘* (TYP.) A,AWA, T T
LENGTH VARIES SEE ELEVATION VIEW H “ H ‘
L ] 9" -aly”
FIELD PLACED 4" - - SOPPORT
SUPPORT .
DIA. DRAIN PIPE — N léAg PleDTTEH,S%EEAgaosgﬁgl;NocRTVADRgﬁ|ngTH 6 -4ly" —\AL 30" C.G. END SUPPORT DETAIL
Q? gﬁgﬁggg (TYP. ) A FOR DIMENSIONS 1\
' || o L 24" -g" OPTIONAL SPLICE CONNECTION
‘ - ’ LL ‘ I ’ L L' - .
-+ ik il N e conw o e v
1T 1T f f
| | | |
PLAN VIEW Z 2 ¢ 2 i ¢ ?
TYP. CAST IN
Va" x 2" x 4'-86"
12'-3" (END SUPPORT FOR 24’ C.G.) 12 -3" (END SUPPORT FOR 24" C.G.) FLAT BAR LAG PLATE
15'-3" (END SUPPORT FOR 30' C.G.) 15' -3" (END SUPPORT FOR 30' C.G.) 24" C.G. END SUPPORT DETAIL
16'-3" (END SUPPORT FOR 32' C.G.) 16' -3" (END SUPPORT FOR 32' C.G.)
18'-3" (END SUPPORT FOR 36' C.G.) 18" -3" (END SUPPORT FOR 36' C.G.)
1Va" DIA. PIPE oo 20'-3" (END SUPPORT FOR 40' C.G.) 20'-3" (END SUPPORT FOR 40' C.G.) g 20' -6"
SLEEVE (TYP. )
& 3 -5 3 -1 6 -a” 313 3 -514"
Ya" DIA. FERRULE\ —t ‘ ‘ i i
INSERT (TYP. ) =t 1t ogn == — | | | |
e e T A fi-or e — e
-~ —2 \ | S VA
- 1"-o" 3:1 SLOPE INTO 7™~ |
. n— I'-6" OF FILL ) : — TYP. CAST IN
! 'OL GRADED TO DRAIN DRAIN PIPE Vi x 2% % 36"
FLAT BAR LAG PLATE .
FIELD PLACED 4" Ls" 20" C.G. END SUPPORT DETAIL
DIA. DRAIN PIPE
AS DIRECTED
BY ENGINEER (TYP.) ELEVATION VIEW 16" -g"
TYP. CAST IN 2' -8 | 3 -0V -1 3 -0 2 -8
Vo' x 2" x 2'-8" ! ! !
FLAT BAR LAG PLATE | | |
32 g . ) C X . . X
4
2 -8%" | 3 -0 4 -y L3 -0 -y A -0 | 3 -0V 2 -8l o BT W g
% ; ; ; ; ; ; FLAT BAR LAG PLATE
p——— ———— jf —————— —————— 16' C.G. END SUPPORT DETAIL
I
32' C.G. END SUPPORT DETAIL NOTES:
9"
. C.G. = CATTLE GUARD.
1" CHAMFER
JYP. CAST N (TYP.) USE SPLICE CONNECTIONS WHEN A CROWNED INSTALLATION
/a' x 2" x 4'-6 - —/T IS REQUIRED.
FLAT BAR LAG PLATE I II'/ "
36" -6" T 4 SEE DTL. DWG. NO. 611-20 FOR ADDITIONAL PRE-CAST CONCRETE CATTLE
e S o GUARD BASE AND MATERIAL QUANTITY DETAILS.
3 -9%" 4 - 1% ‘ 7 -0%" ‘ 4 -11%" \ T -0%2" | 4% . 3 -9%6" Co" Teltel
\ \ \ \ \ \ 3'-0 e SEE DTL. DWG. NO. 611-00 FOR DETAILS OF STEEL GRATES AND STEEL
: : : : : : RN . . WINGS.
| | | | | | R 2' 0%
T L s
H H % e INSTALLATION PROCEDURE:
. EXCAVATE 2'-0" BELOW THE ELEVATION OF THE BOTTOM OF THE CATTLE
36" C.G. END SUPPORT DETAIL END SUPPORT SECTION VIEW GUARD BASE. EXTEND THE EXCAVATION HORIZONTALLY AT LEAST 1'-0"
IN ALL DIRECTIONS BEYOND THE CATTLE GUARD BASE'S EXTERIOR DIMENSION.
TYP. CAST IN 1" CHAMFER FILL THE EXCAVATION TO THE LEVEL OF THE BOTTOM OF THE CATTLE
V' x 2" x 3'-6" (TYP.) GUARD BASE WITH FILL MATERIAL OF AASHTO GRADE A-1-a OR BETTER,
FLAT BAR LAG PLATE COMPACTED TQ 95% OF PROCTOR DENSITY,
40" -6"
AFTER PLACING THE CATTLE GUARD, FILL THE EXTERIOR PORTION OF THE
' " ' " ' " ' " . " . " . " . " . " XCAVATION T RA WITH THI A .
3 -5V, RN | & -4s s, | 6 -l 5, | 6 -4s s, 3 s EXC ON TO GRADE E SAME MATERIAL
! 1 ‘ ‘ ‘ ‘ ! ! FILL THE INTERIOR OF THE CATTLE GUARD BASE TO A DEPTH OF 1'-6" WITH
| \ | | | gF | | | | THE SIMILARLY COMPACTED MATERIAL.
il .
DETAILED DRAWING
) REFERENCE DWG. NO
40" C.G. END SUPPORT DETAIL .
LATERAL SUPPORT SECTION VIEW STANDARD SPEC. 611-15
SECTION 611
PRECAST CONCRETE
BASE FOR

CATTLE GUARD

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




(TYP. )>—‘7—e/
%

8

THREE
SIDES

Al

Al

1" DIA. HOLE FOR
Ya" DIA. x 17"
MACHINE BOLTS (’ A
WITH (2) WASHERS

AND (1) NUTN

3" x
ANGLE IRON WELDED TO

METAL BARS (8 REQUIRED
PER SPLICE CONNECTION)

3"

x Y

S~ " x 4" x 1'-8" CAST

IN SPLICE BAR (8 REQUIRED
PER SPLICE CONNECTION)

\

——— %" DIA. BARS x 1'-5"

% \-»A

SPLICE CONNECTION DETAIL

— Al

A2 AT APPROX.
12" o.C.

END SUPPORT REBAR DETAIL

s

WELDED TO METAL PLATES
(8 REQUIRED PER SPLICE
CONNECTION)

1" CHAMFER
/ (TYP.)

A4 AT APPROX.
18" 0.C.

LATERAL SUPPORT REBAR DETAIL

i

(TYP.)

LATERAL

SUPPORT END

(BEYOND ) — SUPPORT
— [9] o]

o

.

END SUPPORT SECTION A-A

PRECAST
END SUPPORT

W8 x 18 STEEL
BEAM BY OTHERS
>
=] "/ 2"
FLAT BAR Ya 2"
LAG PLATE\
T T I
I JR 1
4
i
RE INFORCING %" DIA. x 4"

STUD AT 12" 0O.C.
CENTERED ON
LAG PLATES

LAG PLATE CONNECTION DETAIL

3
~
" " (2) /" THICK BARS
6 8 Z —H--—1" DIA. OPENING
FOR %" DIA.
MACHINE BOLT
R '
3" -
N—%" DIA. BAR x 1'-5" IEH F

(TYP.)

SPLICE BAR DETAIL

2'-8" o ESTIMATED CLASS "DD" CONCRETE QUANTITIES
= /A 1" -8" q" 16 -0" C.G. = 5.68 C.Y.
NOTE: ALL REBAR { 207-0" C.G. = 6.81 C.Y.
BN Ohs e T A AERA TN
1'-2" ar e 30 -0" C.G. = 9.62 C.Y.
32 -0" C.G. = 10.18 C.Y.
IYPE A2 TYPE A4 36 -0" C.C. = 11.31 C.Y.
REINFORCING STEEL 00 L6 - 1ZBLY
QUANTITIES AND DIMENSIONS ARE APPROXIMATE ONLY
BASED ON ONE COMPLETE CATTLE GUARD.
REINFORCING STEEL (NO. 4 BARS / GRADE 60) MISC. STEEL
cNgMINsAlliE Al A2 A3 A4 ESTIMATED WT. LAG PLATES SPLICE ESTIMATED WT.
o REQUIRED [ LENGTH [REQUIRED [ LENGTH | REQUIRED [ LENGTH|REQUIRED [LENGTH LB. REQUIRED [LENGTH | CONNECTION LB.
16 -0" 18 16 -2"| 36 7 -10" 8 9 - 15" 14 2 -10" 277 8 2 -8" NO 39
20' -0" 18|20 -2" 44 7 -10" 8 9 -1, 14 4 -10" 567 8 3 6" NO 52
24" -0" B 24’ -2"| 52 7 -10" 8 9 -1 14 4 -10" 657 8 4 -6 NO 66
* 24' -0" 36 [0 -11 52 7 -10" 8 9 -1, 14 4 -10" 653 8 4 -6" YES 323
30 -0" 36 14 -11"] 64 7 -10" 8 9 14" 14 4 -10" 788 12 3 -6 YES 334
32' -0" 36 |15 -11"] 8 7 -10" 8 9 -1 14 4 -10" 833 16 2 -8" YES 335
36 -0" 3¢ 11 -1 16 |7 -10" 8 9 -1 14 4 -10" 923 12 1 -6 YES 356
40' -0" 36 [19'-11"] 84 7 -10" 8 9 -1, 14 4 -10" 1013 16 3 -6 YES 360
% 24'-0" CATTLE GUARD WITH OPTIONAL SPLICE

ANGLE

IRON DETAIL

NOTES:

C.G. = CATTLE GUARD.

ALL HARDWARE IS TO BE PRIMER PAINTED.

ALL STEEL HARDWARE IS TO CONFORM TO

AASHTO M270 GRADE 36.

ALL NUTS, BOLTS,
CONFORM TO ASTM A307 AND BE
GALVANIZED PER AASHTO M232.

AND WASHERS ARE TO

DETAILED DRAWING
ANDA . -
SECTION 611 611-20

PRECAST CONCRETE
CATTLE GUARD BASE
DETAILS
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