LIVE LOADING: STANDARD (HS20) LOADING 4707 ti2z0
2 ~8'-0" [2440] SECTIONS = 16'-2" (16' C.G.) [4930 (4.8 m C.G. )] B 2" x 1 1/2" x 1/4"
4 ~8'-0" [2440] SECTIONS = 32'-2" (32' C.G.) [9810 (9.6 m C.G. )] - 51 x 38 x 6.4 L3
WIDTH 1 1/2" x 1 1/2" x 174" L
38 x 38 x 6.4 L)
' 125) 8'-0" [2440] SECTION € 8'-0" [24401 SECTION N DT
" 5 SPACES AT APPROX. 2 5/8" (671 5 SPACES AT APPROX. 7 GAUGE COLD FORMED
[2675]/8 ‘ 1"-6 1/8",= 7'-6 3/4" [461 = 2306] ‘ﬂ 1'-6 ,1/8"=7"-6 3/4" [461 = 23061 2 5/8" 671 HIGH STRENGTH STEEL. w‘ w‘ w‘ W‘
| [ | \
| T | | |
D 3" [76] 0.1793" [4.86] 8'-0"| 7'-9 1/2" A A
= - AN - T, ENDWALL (7 GAUGE) 24401 23751 t JA
1 H
1{ 172" [40] CL. === y
2 -6" 3/4" [19] 3/4" [19] "% 14
[25.4 x 6.4]
(7601 | ! <2 1/2" 1607 CL. P
Il 3
— : I | — 4 = 2 WINGS REQUIRED
6" Ls0I ) = B4 STIRRUP | XQS;VENS e T |et s ES?REA?NHSTCAALTLTALTEION
2 ~B1 BARS | Wiri 6 ~ B3 BARS 1'-0" CROSSBAR .
AT 1'-0 ON PERIVETER [305] 3" [75) CL. B5 BENT 3/16" 15 mmIn /oo
(3053 0.C.—— BARS, LAP D~ B~ 3/16" (5 mm] :
WITH B1
B2 HOOPS AT 1'-6" [460] O.C. e,
6" [150] SQUARE HOLE
THROUGH ALL INTERMEDIATE SECTION A-A PLAN STEEL WING
BEARING WALLS AS DIRECTED 244 TIONS 3
BY THE PROJECT MANAGER (8" [24401 SECTIONS 8'-0" [2440)
" NOTE: EXTEND END PLATE FROM _,
Typ /400 (8 D) TOP OF STRINGER TO BOTTOM OF 3 ‘ 12 SPACES AT 7 1/2" [190.5] 0.C. = 7'-6" [2286) ‘ )
(1/4") ([6 mml) STRINGER WITH 1'-4" [400] (771 —— ~— 23" [77]
OF 1/8" [31 FILLET WELD ROAD PLANS FOR
‘ | SYMMETRICALLY DISTRIBUTED TO : <Tve. B A RanS e
2 ~10'-0" [30501 SECTIONS = 20'-2" (20' C.G.) (6150 (6.0 m C.G.)] % / \ % FLANGE AND WEB OF STRINGER. (174") (16 mm1) RO OF D acENT
3 ~ 10'-0" [3050] SECTIONS = 30'-2" (30' C.G.) [9200 (3.0 m C.G.)] (SEE SECTION D) CROSSBAR N oE i
4 ~10'-0" [30501 SECTIONS = 40'-2" (40' C.G.) [12 250 (12.0 m C.G. )] == e XX .
WIDTH 6 ~ 5/8" DIA. [MI16]
w8 x 18 ),
o € g W200 x 271 s BOLTS WITH cut N\ AN AN AN AW AN AW AW ANWANWA NOTE: THIS DIMENSION VARIES.
10" -0" (30501 SECTION 10" -0" [3050) SECTION ‘ . STRINGER WASHERS AT I' -6 . —L ==« | 1/4"|SEE APPROVED DRAWINGS FOR
1" [25]1 — } m ~— 1" [25] 4601 0. C 374" DIA. [MI9IANCHOR BOLTS W8 x 18 [W200 x 271 1'-0" [305] PROJECT BEFORE SETTING ANY
- 6 SPACES AT 25/8" (671 6 SPACES AT o EMBEDDED 9" (2301 IN | [ TOP OF CONC. " SrpingeR A AR S yas
2 5/8 1 -7.1/8" = 9'-6 374" (486 = 29160 [I] 1'-7 1/8" = 9'-6 3/4" (486 = 29161 » 58" (67] P S CONC.; EAGH STRINGER . \ . .
ten) \ i \ ATTACHED WITH FOUR BOLTS. || I
SEE APPROVED SHOP DRAWINGS <B4 AT 1'F6" [460] O.C. PLACE 4" [100] DIA. 12"
m LTl R e e T
= - . : - T, ENDWALL INSTALLATION JOINT . 5:_‘1; "'. L 1" -g" PROJECT MANAGER.
1] 172" 401 cL. — 2 172" 1601 CL.—{f< -} | | BACKFILL % | | 14603
2" -6" 6> HOOPS AT I 6" (460) e\ | ! % GRADE BACKFILL TO DRAIN
(7603 ¢ Tl 5 12 teor cL. B2 Hogbs AT 167 Lt o D T TOWARD END WALLS.
: } i ! | l - 4 = ON PERIMETER 14603 ) MAx.TgongsNg PFRTESS
) - . 2 ~ B3 BARS AT 1'-0" [305]0.C. 1.1 TONS/SQ. FT.
6" [150) —| |=— BESER — |=—8" D501 (INTERMEDIATE BEARING WALL ) (105 kpal
2 ~ Bl BARS e R aars e | ~B5 BAR AT 1'-0" [305] 0. C.
AT 1'-0" ON PERIMETER [305] 3" (753 CL. B5 BENT (EACH END WALL)
[3051 0.C. —— BARS, LAP
B2 HOOPS AT 1" -6" [460] 0. C WITH BI SECTION B-B NOTES:
(D THE CONTRACTOR HAS THE OPTION OF
" USING PRECAST CONCRETE BASES FOR
6" [1501 SQUARE HOLE 1/8" [3 mml /’\ //:\\ //:\\ ;
THROUGH ALL INTERMEDIATE SECTION A-A TYP'>,/8-- 3 mm]% 3/16" [5 mm) — gc\vgl—f‘o.cué'f??]& SEE DTL.
0
. FENCE FOR CATTLE GUARDS ON FARM FIELD OR
'§4T [S?j vm'%'; ZLE?:TTEON QW8 x 18 [W200 x 27] POST PRIVATE APPROACHES, THE PRECAST
T g _ CONCRETE BASES IN DTL. DWG. NO.
B-B OR PLAN 1 1/2" DIA. x 6" 611-10 MAY BE USED.
TR =— IM38 x 1521 LAG 5
. . N SCREW 1/4" [6] USE AN EVEN NUMBER OF STEEL
2 ~ 12'-0" [36601 SECTIONS = 24'-2" (24' C.G.) (7370 (7.2 m C.G.)] . TYP,
3 ~ 12'-0" [3660] SECTIONS = 36'-2" (36' C.C.) [11 030 (10.8 m c.c.ﬁ 178" (3 mml” CONNECTION PLATE - CATILE GUARD GRATES WHEN A CROWNED
WIDTH SECTION D 12" 012203 @) sge pTL. DWG. NO. 611-05 FOR
AST-IN-PLACE CATTLE GUARD REBAR DETAILS.
" s 12' -0" [3660]1 SECTION € 12' -0" [3660] SECTION N DT CAS
s 7 SPACES AT APPROX. 72 5/8" (671 7 SPACES AT APPROX. 2" x 1 172" x 174" L (® ANCHOR BOLTS ARE TO CONFORM TO
[2675]/8 __1'-7 374" = 11'-6 3/4" [504 = 3526] ‘ﬂ 1'-7 3/4" = 11'-6 3/4" [504 = 35261 » 58" (677 51 x 38 x 6.4 L) AASHTO M 314 [314M] GRADE 36 [250 MPal.
| 1] | ® ALL NUTS, BOLTS, AND WASHERS ARE
5 TO BE GALVANIZED.
= - , == , T, ENDWALL
1] 172" 1401 CL. = )
> g 5
(7601 o felfe—2 172" 60 cL. UNITS SHOWN IN BRACKETS (1 ARE
. | AR | 14 L | METRIC_ AND ARE IN MILLIMETERS (mm)
a l M i - - — UNLESS OTHER UNITS ARE SHOWN.
6" [1501—| |~— | [VARES WiTH o l—e" r1502
2 ~81 BaRs | B4 STRRUP TRCIN Cd DETAILED DRAWING
51 8 WITH 6 ~ B3 BARS - . 1/2" DIA. [M121 J-BOLT
(3081 0.c.— ON PERMETER [305) 3T RN o AT EACH CONNECTION REFERENCE DWG. NO.
MR i
B2 HOOPS AT 1'-6" [460] O.C.
CATILE QUARD
6" [150] SQUARE HOLE
THROUGH ALL INTERMEDIATE SECTION A-A CAST-IN-PLACE
BEARING WALLS AS DIRECTED . TIONS)
BY THE PROJECT MANAGER (12 36607 SECTIONS aloc e Lunse D EH B TALS --REVISED-- | EFFECTIVE: SEPTEMBER 2014
JULY 2016

MONTANA DEPART MENT
OF TRANSPORT AT ION




LIVE LOADING: STANDARD

(HS20) LOADING

Bﬁ HINGES
1 T ]
. 1
i i A, (@ ] TR i = i] i]
g -0"| 7'-9 1,2%] A I I M [ I T T T I I I A
[2440] [2375] t, I I 0 [T I T T T I I I j
i} ] o [ 12 T [ § i3 T~ A i2
B#
5/8" DIA. [MI6] GALV.
MACHINED BOLT (TYP, ) ———
PL AN
578" DIA. [MI6] BOLT WITH
CUT WASHERS EACH SIDE " " " "
OF ANGLES; WELD SHANK [251 X 25| X 39/35 x 624 'L/]Z L
TO WASHER ALL ARQUND :
FAR SIDE

174"

174"

(6 mm]

[6 mm]

1/8" [3 mml
WASHER SPACER

TYP.

174" 6 mm]

2 1/2" x 2 1/2" x 3/8" x 2'-1 1/2" L

174" 6 mm) [64 x 64 x 9.5 x 648 L]
TO CROSSBAR
w8 x 18 174" (6 mm] oc
[W200 x 271
STRINGER 178" [31 MIN.
HINGE DETAIL
(HINGED AREA OPENS NOTE: LOCK DETAIL SIMILAR
FOR CLEANOUT) EXCEPT USE 5/8" DIA. [MI6]
GALV. MACHINED BOLT WITH
GALV. CUT WASHER & GALV.

HEX NUTS INSTEAD OF
WELDED STUD BOLT.

:
%

HINGE (SEE DETAIL)

STEEL WING
5/8" DIA. [M16] GALV. HINGE (SEE DETAIL)
CROSSBAR MACHINED BOLTS
AN AN/ ANNANAN 7 ANYANANAN
SECTION B-B

NOTE: SEE DTL. DWG. NO. 611-00
OR DWG. NO. 611-15 FOR BASE DETAILS

SECTION A-A

NOTES:

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

(@ ANCHOR BOLTS ARE TO CONFORM TO
AASHTO M 314 [314M] GRADE 36 [250 MPal.

@ ALL NUTS, BOLTS, AND WASHERS ARE
TO BE GALVANIZED.

(@ WELD CROSSBARS TO
2 1/2" x 2 1/2" x 3/8" x 2'-1 1/2" L
[64 x 64 x 9.5 x 648 L] ANGLES HINGED
AREA ONLY. SEE DTL. DWG. NO. 611-00
FOR CROSSBAR DETAIL.

(® FABRICATE ALL LIGHT DUTY CATTLE
GUARD TO INCLUDE HINGED GRATE

UNITS SHOWN IN BRACKETS [1 ARE
METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.

DETAILED DRAWING

REFERENCE DWG.  NO.

ANDA! . -

SECTION 611 611-03
CATTLE GUARD
HINGED GRATE

EFFECTIVE: JULY 2016

MONTANA DEPARTMENT
OF TRANSPORTAT ION




BILL OF REINFORCING STEEL

BENT BARS (ALL DIMENSIONS ARE QUT TO OUT)

;8 172"

4

| e |
T 1
TYPE 3
16 FT. C.G. 30 FT.
MARK | SIZE NO. TYPE |LENGTH|| MARK | SIZE NO. LENGTH
B1 # 12 STR. [16'-9" BI 1#4 12 30" -9"
B2 #4 22 1 6 -9" B2 #4 42 6'-9"
B3 #4 6 STR. | 7'-1" B3 1#4 12 7-7"
B4 #4 4 2 5'-8" B4 #4 8 5'-8"
B5 #4 6 3 10" -7" B5S #4 6 10" -7"
ESTIMATED WT. = 321 LB. ESTIMATED WT. =
20 FT. C.G. 32 FT.
B1 #4 12 STR. [20'-9" Bl #4 12 32'-9"
B2 #4 28 1 6 -9" B2 #4 44 6 -9"
B3 #4 6 STR. | 7'-7" B3 #4 18 7-7"
B4 #4 4 2 5 -8" B4 #4 12 5'-8"
B5 #4 6 3 10" -7" B5 #4 6 10" -7"
ESTIMATED WT. = 381 LB. ESTIMATED WT. =
24 FT. C.G. 36 FT.
B1 #4 12 STR. [24'-9" Bl #4 12 36'-9"
B2 #4 34 1 6 -9" B2 #4 50 6 -9"
B3 #4 6 STR. | 7'-7" B3 #4 12 7-7"
B4 #4 4 2 5 -8" B4 #4 8 5'-8"
B5 #4 6 3 10" -7" B5 #4 6 10" -7"
ESTIMATED WT. = 440 LB. ESTIMATED WT.
40 FT.
B1 # 12 40' -9"
B2 #4 54 6 -9"
NOTES: B3 #4 18 T-7"
(D CONCRETE QUANTITIES WERE B4 # 12 5 -8
FIGURED WITHOUT A CROWN, INCREASE B5 4 6 10 -1
WHEN A CROWNED INSTALLATION |
USED. CROWNED INSTALLATION 15 ESTIMATED WT.
@ ALL REINFORCING STEEL IS OF THE
DEFORMED TYPE, MEETING THE REQUIREMENTS
OF AASHTO M31 (ASTM A615, GRADE 60).
@ SEE DTL. DWG. NO. 611-00 FOR
CAST-IN-PLACE CATTLE GUARD
DETALLS.
ESTIMATED_ CLASS GENERAL
CONCRETE QUANTITIES
16' C.G. = 4.76 C.Y
20 C.G. = 5.69 C.Y.
24" C.G. = 6.61 C.Y
30 C.G. = 8.51 C.Y.
32" C.G. = 9.48 C.Y
36' C.G. = 9.90 C.Y.
40" C.G. = 11.33 C.Y

455@ INSIDE DIAME TER
<

4 1/2" MIN,

BENT BARS
(TYPES | AND 2)

(? INSIDE DIAMETER

2 1/2" MIN.>~| |=—

Bl AND B3 STRAIGHT BARS

REBAR DETAILS

METRIC BILL OF REINFORCING STEEL
BENT BARS (ALL DIMENSIONS ARE OUT T0 OUT)
215
115
635 650 635
115
330 ] ees0
TYPE 1 TYPE 2
ol | [T
| 2310 |
T 1
TYPE 3
4.8 m C.G. 9.0 m C.G.

MARK | SIZE | NO. | TYPE |LENGTH|| MARK | SIZE | NO. | TYPE |LENGTH
Bl 3 12 | STR. | 5105 Bl #13 12 | STR. | 9375
B2 #13 22 ] 2060 B2 #13 42 I 2060
B3 3 6 STR. | 2310 B3 #13 12 | STR. | 2310
B4 #13 4 2 1730 B4 #13 8 2 1730
B5 #13 6 3 3230 B5 #13 3 3 3230

ESTIMATED WT. = 145.6 kg ESTIMATED WT. = 258. 1
6.0 m C.G. 9.6 m G.
Bl #13 12 | STR. | 6325 Bl #13 12 | STR. | 9980
B2 #13 28 ] 2060 B2 #13 44 I 2060
B3 #13 3 STR. | 2310 B3 #13 18 | STR. | 2310
B4 #13 4 2 1730 B4 #13 12 2 1730
B5 #13 3 3 3230 B5 #13 6 3 3230
ESTIMATED WT. = 172.8 kg ESTIMATED WT. = 290.3
7.2 m C.G. 10.8 m C.G.
Bl #13 12 | STR. | 7545 Bl #13 12 | STR. | 11200
B2 #13 34 ] 2060 B2 #13 50 I 2060
B3 #13 3 STR. | 2310 B3 #13 12 | STR. | 2310
B4 #13 4 2 1730 B4 #13 8 2 1730
B5 #13 3 3 3230 B5 #13 6 3 3230
ESTIMATED WT. = 199.6 kg ESTIMATED WT. = 296.6
12.0 m C.G.
Bl #3 12 | STR. | 12420
NOTES: B2 | %3 | 54 | 2060
@MMETRIC CATTLE GUARD B3 #3 18 | STR. | 2310
SIZES ARE NOMINAL. 54 w3 o > 730
() CONCRETE QUANTITIES WERE B5 #3 6 3 3230
FIGURED WITHOUT A CROWN, INCREASE -
WHEN A CROWNED INSTALLATION IS ESTIMATED WT. = 339.7 kg

USED.

® ALL REINFORCING STEEL IS OF THE
DEFORMED TYPE, MEETING THE REQUIREMENTS
OF AASHTO M31 (ASTM A615, GRADE 60).

@ SEE DTL. DWG. NO. 611-00 FOR
CAST-IN-PLACE CATTLE GUARD
DETAILS.

ESTIMATED_CLASS GENERAL
CONCRETE QUANTITIES
4.8 m C.G. = 3.64 m®
6.0m C.G. = 4.35 m?
7.2 m C.G. = 5.05 m?
9.0 m C.G. = 6.5 m?
9.6 m C.G. = 7.25 m?

10,8 m C.G. = 7.57T m?

12.0m C.G. = 8.66 m?

450
s@ INSIDE DIAMETER = 65

115 MIN.

BENT BARS
(TYPES 1 AND 2)

?msmz DIAMETER = 75

65 MIN. | |=—

Bl AND B3 STRAIGHT BARS

REBAR DETAILS

ALL DIMENSIONS ARE MILLIMETERS
(mm} UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 611 e11-05

CAST-IN-PLACE
CATTLE GUARD
REBAR DETAILS

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




FIELD PLACED 4"
DRAIN PIPE AS

DIRECTED BY THE
PROJECT MANAGER

L—c

(TYP., ) ——

16' -0" (USE PANELS C AND D) (FOR 16" C.G.) 7~B4 HOOPS AT
. | APPROX. 11" O.C. | BILL OF REINFORCING STEEL *
20'-0" (USE PANELS E AND F) (FOR 20' C.G.) .
6" 2~B1— 2~B2 g I/ cL 6" 9" 9"
24'-0" (USE PANELS G AND H) (FOR 24' C.G.) e 7 I aYP) |G T e DL
HOLES CAST G - = y N o
IN PANELS FOR 1" ‘ | ~ece | ‘ 1"-o" 2'77\\ il | / | H WF@ 9 E 12" 8" C\I/z" —
BAR, 2'-0" LONG, [ T \ " : / M- . .
GROUTED WHERE + %% ,J‘H, %% VJ[Z In' -0" s B N
At LA - L 2~B3 2~B3 P
EACH LAPPED PANEL ‘ I ! I Con 1 1/2" oL . DIA. BAR DEE DYee 2 [YPe 3
Al & -0" INTERvEDIATE| | 2 Al & oL END (TP — 12 B5 HOOPS SP.ACE"D AS SHOWN STRAIGHT BARS & BENT BARS (ALL DIMENSIONS OUT TO OUT)
B o SUPPORT PANEL A| _ A (TYP. BOTH -0 6'-0 ‘ MARK | size No. | TYPE | LENGTH
[ V] 3} e ENDS) 8 -o" 6 -0" SECTION - PANEL A
Dia. | | || | | N p—— B1 I # 4 [ STRAIGHT | 5 -9"
i %% o %% j‘e.. 1,-.0-- B | ™ [ 35
| | ?7 6 END PANEL B ELEVATION ESTIMATED WT. = 24 LB.
o ] | | 8 0" SECTION - PANEL B
ﬂ, 7~B6 HOOPS AT B1 w4 2 STRAIGHT 79"
-0" . APPROX. 11" 0.C. B2 # 2 STRAIGHT 5 -9"
A, NN L (TYP. ) | |
o e PANEL C 8'-6" PANEL D e e YTTF/.Z.. ‘ — A 1 172" CL._. ‘ 7 120 B3 " 2 STRAIGHT |2 -2"
- I - ~ T
‘ | 10" -6" PANEL F OUTS IDE ; Bl r (Tye) 7] B4 #3 7 ! 3 -7
10' -6" PANEL E = PANELS (TYP) 7 7 85 3 2 3 2 -1
\ 12' -6" PANEL H . ‘ \ " —
(TYP.) 12' -6" PANEL G — l \H | | f| | /‘ | \‘1 ] 1 ESTIMATED WT. = 37 LB.
! : J . 8' 6" SECTION - PANEL C
-~ 2 [ B M 2 STRAGHT |8 -3
TYPICAL PLAN VIEW A | £ aan 82 ) 2 STRAGHT | 63"
6" -0" | B3 w4 4 STRAIGHT 2 -2
‘ 7 -6" 1'-0", B4 w3 8 1 31
8~B4 HOOPS AT APPROX. 11" 0.C INTERMEDIATE SUPPORT 85 #3 4 3 2 v
8~B4 HOOPS AT APPROX. 11" 0.C. | : L b A ELEVATION ESTIMATED WT. = 40 LB.
1 1/2" CL. o 21 B 'T';Z" CL. - PANEL A ELEVATION 8' -6" SECTION - PANEL D
—Cc (TYP.) B 282 S m~ i‘ P g B1 # ] STRAIGHT |7 -3"
! : ! - o n = ‘ B2 w4 4 STRAIGHT 2 -2
%@’74_ | | | | o o e L] H | | ? | - B4 £ 8 i 3T
= _ = 6" ‘ 1 -9 B5 #3 4 3 2 -1
T
‘ ; L. N Bl BARS ESTIMATED WT. = 40 LB.
Logs Bl 2.1 283 - 282 B 282 \ T0' -6" SECTION - PANEL E
BS HOOPS SPACED AS SHOWN YRy B5 HOOPS SPACED AS SHOWN e T B6 HooP Bl #d 2 STRAIGHT | 10 -3"
6 6" 76" B B2 #4 2 STRAIGHT 8 -3
- ‘ . B3 w4 4 STRAIGHT 2 -2"
8 -6" 8 -6 81 oans L/ B4 3 0 [ 31
SECTION A-A £ 8 . i 2T
PANEL D ELEVATION SECTION A-A ESTIMATED WT. - 48 LB,
PANEL C ELEVATION PANEL D ELEVATION e E TN PANELT
Bl #4 4 STRAIGHT 5 -3
B2 w4 4 STRAIGHT 2 -2
1"-0" B4 3 10 1 31
B85 w3 4 3 2 -1
et #4 STR. BARS
‘ 9 -6 \ ESTIMATED WT. - 48 LB.
10~B4 HOOPS AT APPROX. 11" 0O.C. ‘ 10~B4 HOOPS AT APPROX. 11" 0.C. N84 Hoop 12° -6" SECTION - PANEL G
|12t el |12 cL L I PR B1 #4 2 STRAIGHT 12" -3"
r(TYP.) ‘B 282 & e 8 r(TYP.) €= : B2 # 2 STRAIGAT | 10" -3
: At ! %4 STR BAR54/ B3 w4 4 STRAIGHT 2 -2
NN LTI ' o = : o
L : SECTION B-B B5 #3 4 3 21
'L L ESTIMATED WT. = 56 LB.
283 ‘281 B—=' 283 2-B2 B 2-B2 12 -6" SECTION - PANEL H
B5 HOOPS SPACED AS SHOWN 9" B5 HOOPS SPACED AS SHOWN Bl w4 4 STRAIGHT -3
o (TYP. ) —— I~ - o B2 #4 4 STRAIGHT 2 -2
8 -6 ! B4 #3 12 I 31"
10" -6" 10" -6" . 6" B5 #3 4 3 2 -1
€ 2" DIA. HOLES ESTIMATED WT. = 56 LB.

PANEL E ELEVATION

12~B4 HOOPS AT APPROX. 11" 0O.C.

1 172" cL.
rmrp.) B—= 281

AN

L—c

1 1/2" CL.
(TYP. )

B —
B5 HOOPS SPACED AS SHOWN
10" -6"

12' -6"

PANEL G ELEVATION

PANEL F ELEVATION

1 -g"

12~B4 HOOPS AT APPROX. 11" 0.C.

N?~BI

1 1/2" CL.
~B F(TYP.)

CAST IN PANELS —= FLUSH FIT
A

1"-0"

\

| L]

1 1/2" CL.

(TYP, ) ——

2~B2

LB 2-82

B5 HOOPS SPACED AS SHOWN

1 -g"

12'-6"

PANEL H ELEVATION

* FOR ONE PANEL ONLY

] te
——, |1 -o"
Iy & ESTIMATED CLASS GENERAL CONCRETE QUANTITIES
M ¢ 1" DIA. BAR 6 -0" SECTION - PANEL A = 0.20 C.Y.
|/ x 2'-0" (GROUTED 8 -0" SECTION - PANEL B = 0.26 C.V
\ WHERE NECESSARY ) 8 -6" SECTION - PANEL C = 0.28 C.Y.
8 6" SECTION - PANEL D = 0.28 C.V.
VIEW C-C 10 -6" SECTION - PANEL E = 0.35 C.V.
C*‘\ (TYP. LAPPED PANEL JOINT} 10' -6" SECTION - PANEL F = 0.35 C.Y
12 -6" SECTION - PANEL G = 0.43 C.Y
12' -6" SECTION - PANEL H = 0.43 C.Y
NOTES:
(DUSE ONLY ON FIELD OR PRIVATE APPROACHES.
®S$OVIDDE Ha TR hers ?O%TE ABPROPR TE LOCATIONS DETAILED DRAWING
L. WG. NO. 11- A HE A 1A .
CAST-IN LAG PLATES, SIMILAR TO THOSE SHOWN IN SR'I'EAEIEE)S?EDNSCPEEC DWG. NO.
DTL. DWG. NO. 611-15, MAY ALSO BE USED. SECTION 611 611-10

(@ ALL REINFORCING STEEL IS OF THE DEFORMED TYPE,
MEETING THE REQUIREMENTS OF AASHTO M31
(ASTM A615, GRADE 60).

@FOR DETAILS OF STEEL GRATES AND
STEEL WINGS SEE DTL. DWG. NO. 611-00.

LIGHT DUTY CATTLE
GUARD - PRECAST

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




4875 (USE PANELS C AND D) (FOR 4.8 m C.G.) 7~B4 HOOPS AT
| APPROX. 280 O.C. | BILL OF REINFORCING STEEL *
6095 (USE PANELS E AND F) (FOR 6.0 m C.G.) 40 cL 225
7315 (USE PANELS G AND H) (FOR 7.2 m C.G.) ISZ’SW" 2“3'7 2“327 B rmrp ) @'525 2y 1225
50 DIA. HOLES CAST & c.c. 152.5 B ' t\ D —
DiA. BAR. 610 LONG ‘ N T N l 395 2.5t i1 ‘ | / | I_V 225 30 200 l 90
. ’ ’ ] 152.5 M ; 7 ﬁf:
GROUTED WHERE -+ 5 Wéﬁ' %% ”fﬂtlgg 5 1305 L L»B j LY 75} 30
NECESSARY (Tvp. AT | A] | L . 2-B3 2-B3 25 £ 3
EACH LAPPED PANEL ‘ I ! I 40 cL DiA. BAR DEE Deee2 i
JONT) 1Al 1830 INTERVEDIATE| | 2 Aa 2440 END (TYP. ) | [222]|— B5 HOOPS SPACED AS SHOWN 223 STRAIGHT BARS & BENT BARS (ALL DIMENSIONS OUT TO OUT)
N SUPPORT PANEL A| _ N (TYP. BOTH ‘ 1830 | 305, MARK | sizé | Nno. [ TYPE [ LENGTH
F— F— ENDS) 1830 SECTION - PANEL A
‘ I ] 2440
FIELD PLACED 100 DIA. E:%f: | L | | — ] - BL | #®13 | 4 [ STRAIGHT [ 1750
‘ 152.
DIRECTED BY THE 4o 4ot %% 4o 1305 B6 #0 | 7 2 1030
PROJECT MANAGER il N A N 7] Hises END PANEL B ELEVATION ESTRATES W T 1T g
] I ! 2440 SECTION - PANEL B
. . 152.
1523 1525 > ST;LL 7~B6 HOOPS AT B w13 2 STRAIGHT 2360
3051, 305 305& 40 CL. (TYP.) A APPROX. 280 O.C. ) B2 #13 2 STRAIGHT 1750
2590 PANEL C 2590 PANEL D 190 ‘ -~ A o ‘ 190 B3 w3 1 STRAIGHT | 660
| .
— 3200 PANEL F OUTSIDE — r ave) | B4 #10 7 ! 1080
OUTSIDE 3200 PANEL E B PANELS (TYP.) - 7 85 #10 4 3 780
PANELS (TYP.) 3810 PANEL G — 3810 PANEL H l ‘H | | H | /‘ | | l 280 ESTMATED M. - 8.8 Kg
| 1‘ J g 2590 SECTION - PANEL C
T ' ¢ 25 Bl w3 2 STRAIGHT | 2510
TYPICAL PLAN VIEW A | £ 25 R B2 w13 2 STRAIGHT | 1900
1830 | B3 #13 4 STRAIGHT 660
‘ 2285 305 B4 #10 8 1 1080
85 #10 4 3 780
8-84 HOOPS AT APPROX. 280 0.C. | 8~B4 HOOPS AT APPROX. 280 O0.C. INTERMEDIATE SUPPORT ESTWATED Wi = 15 ko
. 20 CL PANEL A ELEVATION -
0 CL. 152 5 2~B| B 10, gty 1s2.5  C 2590 SECTION - PANEL D
—c 525 [(TYP. ) B 2~827 152. 5 : ™ : A Il Bl #13 4 STRAIGHT 2205
. F . 152.5 - | 152.5 B2 #13 4 STRAIGHT 660
l;r | | | | _iszs f 305 - | } | | =) iz 305 B4 #10 8 1 1080
E== . = 152.5 1525 ‘ T = : 305 B5 #10 4 3 780
Lo ! Bl 282 Lo 282 il < Bl BARS ESTIMATED WT. = 18 kg
¢ Loos 201 203 52 e 9 ot B % aar © \ 3200 SECTION - PANEL £
40 CL. 225 B5 HOOPS SPACED AS SHOWN 225 : TYP. 225 B5 HOOPS SPACED AS SHOWN 225 280 86 HoOP Bl #13 2 STRAIGHT 3120
(TYP. )~ o 2285 N B2 #13 2 STRAIGHT 2510
305, | 1980 |3 ‘ 7 B3 w13 2 STRAIGHT 660
2590 2590 B! BARS B4 #10 0 [ 1080
SECTION A-A 85 #10 4 3 780
PANEL D ELEVATION SECTION A-A ESTIMATED WT. = 21.6 kg
PANEL C ELEVATION e 3200 SECTION - PANEL F
Bl #13 3 STRAIGHT 2815
B2 #13 4 STRAIGHT 660
B4 #10 10 1 1080
B5 #10 4 3 780
#13 STR. BARS
‘ 2895 305 ESTIMATED WT. = 21.6 Kg
A 10~B4 HOOPS AT APPROX. 280 O.C. ) ) 10~B4 HOOPS AT APPROX. 280 O.C. ) M g4 Hoor 3810 SECTION - PANEL G
‘ 40 oL 20 cL 305 |- Bl #13 2 STRAIGHT 3730
152.5 F (TYP. ) B—y 2-82 152.5 152.5 2~81 B F (TYp. ) 152.5 C— = B2 #13 2 STRAIGHT 3120
¢ ! / ‘ N — #13 STR BAR54/ B3 #13 4 STRAIGHT 660
r| H | | | | | |_+ |_fisz.sf sos] 15251 r \| | | | I | | ;“1 ] : o7 w0 = , 1080
E-ATTL 17—L'r. =] ises 152.5) Il ¢ | == HEE SECTION B-B B5 #10 ] 3 780
! T T _ ESTIMATED WT. = 25.2 Kg
—c 2-83 \_2.81 B—l 283 e 282 =B 282 T C—d 3810 SECTION — PANEL 1
1A, A .
40 CL. |1225 B5 HOOPS SPACED AS SHOWN 225|| ° 40 C'— BS5 HOOPS SPACED AS SHOWN 225 B1 #3 4 STRAIGHT 3425
(TYP. )~ {TYP. B2 #13 4 STRAIGHT 660
305 2590 305 2895 305 o . 7 | 50
T T T
3200 3200 ¢ 50 bW HoLES 152.5 B5 #10 4 3 780
CAST IN PANELS — ‘ FLUSH FIT ESTIMATED WT. = 25.2 kg
PANEL E ELEVATION PANEL F ELEVATION ”“" — * FOR ONE PANEL ONLY
1
" ise.s 0
‘w‘ : ESTIMATED CLASS GENERAL CONCRETE QUANTITIES
‘ ¢ 25 DIA. BAR 1830 SECTION - PANEL A = 0.16 m?
3505 305 X 610 (GROUTED 2440 SECTION - PANEL B = 0.20 m’
‘ WHERE NECESSARY) 2590 SECTION - PANEL C = 0.21 m?
A 12~B4 HOOPS AT APPROX. 280 0.C. ) A 12~B4 HOOPS AT APPROX. 280 O0.C. ) 2590 SECTION - PANEL D = 0.21 m®
40 CL 40 CL \M 3200 SECTION - PANEL E = 0.27 m’
~—C '52:5 F(TYP.' B= 2815 2827 }.@T'SZ 5 19257 I ~—B F‘TYP‘ ) 152.5  C—=  (TYP. LAPPED PANEL JONT) 3200 SECTION - PANEL F = 0.27 m?
! —— al —' T 3810 SECTION - PANEL G = 0.33 m®
S P 5 N A L I e B B
[ = ) |is2.5 152.5) 11| | fise.s NOTES:
e o i = : ALL DIMENSIONS ARE MILLIMETERS
2~B3 B— 2~83 H*EIA% BaR 2~B2 B 2~B2 *‘7&35 BAR c—~ (DUSE ONLY ON FIELD OR PRIVATE APPROACHES. (mm) UNLESS OTHERWISE NOTED.
:‘?YFGL) 225 B5 HOOPS SPACED AS SHOWN 225 . :‘TOY’EL; 225 B5 HOOPS SPACED AS SHOWN 225 ’ @PROVIDE CAST-IN ANCHOR BOLTS AS SHOWN IN DETAILED DRAWING
305 3200 305 : 305 3505 DTL. DWG. NO. 611-00 AT THE APPROPRIATE LOCATIONS. REFERENCE DWG.  NO.
: : \ CAST-IN LAG PLATES, SIMILAR TO THOSE SHOWN IN STANDARD SPEC. 611-10
3810 3810 DTL. DWG. NO. 611-15, MAY ALSO BE USED. SECTION 611
T 1 1

PANEL G ELEVATION

PANEL H ELEVATION

® ALL REINFORCING STEEL IS OF THE DEFORMED TYPE,
MEETING THE REQUIREMENTS OF AASHTO M31
(ASTM A615, GRADE 60).

@FOR DETAILS OF STEEL GRATES AND
STEEL WINGS SEE DTL. DWG. NO. 611-00.

LIGHT DUTY CATTLE
GUARD PRECAST (METRIC)

EFFECTIVE: SEPTEMBER 2014

MONTANA DEPART MENT
OF TRANSPORTAT ION




SPLICE CONNECTION

TYP, CAST IN
174" x 2" x 3 -6"
6 x 50 x 1065]

9" [230] (TYP.) FLAT BAR LAG PLATE
4 1/2" [1151 (TYP. )1 || || 30'-6" [9300]
EL¢G . ] )] ( H H H H \, JJ ] 3-5 1/8" | 3-73/4" 6' -4 1/4" 31374 6" -4 1/4" | 3-13/4" | 3-51/8"
LATES (TY ~’T'* i » : r r : A ! F F 7" i 110451 | [1110] ! 119401 T Y 19401 ! [1110l T 11045)
f [ [ | | | r | | |
7‘\/L7 LAG PLATE 7‘\/\‘7 C i I i Al § C i I Il I I i § I i i i §
—/ (TYP.) —/ T T
LENGTH VARIES SEE ELEVATION VIEW H H H H
]  ———— 9'-4 1/2" [2860] E
FIELD PLACED 4"(100] LAG PLATE SIZE AND SPACING VARIES WITH LATERAL SUPPORT !
DIA. DRAIN PIPE AS . Y/ B e T wibTh. SEE END SUPPORT DETAILS 6 -4 1/2" [1940] N BN 30" (9.0 mICATTLE GUARD END SUPPORT DETAIL
DIRECTED BY PROJECT / __n FoR’ DIMENS |ONS e
MANAGER (TYP. ) ~ | N — || 24" 6" [7470) OPTIONAL SPLICE CONNECTION (2)
b - 'J b I . J J b " .
1T [ [ L[]0 [ [ = 3-93/8" 4'-11 3/8" ‘ 7-0 172" | 4'-11 3/8" . 3'-9 3/8"
| | [1152.5] ; [15101 ; [2145] ; [15101 ; [1152.51]
PLAN VIEW TYP. CAST IN 7 > - ’ ‘ ) ¢ )
1/4" x 2" x 4'-6"
[6 x 50 x 1370]
12'-3" [3735] (END SUPPORT FOR 24' [7.2 m] C.G.) 12' -3" [3735] (END SUPPORT FOR 24' [7.2 m] C.G.) FLAT BAR LAG PLATE
15" -3" [4650]1 (END SUPPORT FOR 30’ [9.0 ml C.G.) 15' -3" [4650] (END SUPPORT FOR 30' [9.0 m] C.G.) .
16'-3" [4955] (END SUPPORT FOR 32' (9.6 mJ C.G.) 16'-3" [4955] (END SUPPORT FOR 32 [9.6 m] C.GC.) 24 [7.2 mICATTLE GUARD END SUPPORT DETAIL
18" -3" [5565] (END SUPPORT FOR 36' [10.8 ml C.G.) 18" -3" [5565] (END SUPPORT FOR 36' [10.8 ml C.G.)
20'-3" [6175] (END SUPPORT FOR 40' [12.0 m]l C.G. ) 20" -3" [6175] (END SUPPORT FOR 40" [12.0 m] C.G.) o
9" [230] l<— 9" [230] 20' -6" [6250]
1 1/4" 1 1A,
PIPE sur_[gvé [iwp. ,\ 6" 115251 3°-5 1/8" 3 -7.3/4" 6 -4 1/4" ,3-713/4" | 3-51/8"
. 110451 ! [1110] [1940] ! [11103 T 11045)
3/4" 1191 DIA. N C T | | |
FERRULE INSERT (TYP.)— | |\t ____| In-4%f40s531 0\ ____ " il._o.. [3051 : : :
| ettt - : y ) : y )
"7f1////// 1"-0" [305;?> 31 SLOPQ_;;;E\ . e 5 ’
- 1'-6" (4501 OF FILL _t : INTO ] 174" x 2" x 3'-6"
Voo [305]L CRADED. T0  DRAIN 7 7 &7 77 DRAIN PIPE — [6 x 50 x 1065]
FLAT BAR LAG PLATE .
FIELD PLACED 4"[100] LB.. 12047 20" [6.0 mICATTLE GUARD END SUPPORT DETAIL
DIA. DRAIN PIPE AS
DIRECTED BY PROJECT
MANAGER (TYP. ) ELEVATION VIEW 16" -6" [50301
TYP. CAST IN . P . . . . P .
174" x 2" x 2' -8" 2'-8 7/8 { 3'-0 1/4 { 4 11 374 { 3'-0 1/4 {2 8 7/8
6 x 50 x 8153 18351 | [9201 ' 115201 7 r9200 1 1835)
FLAT BAR LAG PLATE | | | |
32'-6" [9910] . € ) p T )
TYP. CAST IN 7
2'-8 7/8" 3'-0 1/4" 4'-11 374" ,3-0 174" 4'-11 374" L 3-0 174" 4'-11 3/4" , 3 -0 174" 2'-8 7/8" [16/4)( 5xozx 3)(152] e
[835] ; [920] ; [1520] 9200 ! [1520] o920 ! [1520] 19201 I 8351 FLAT BAR LAG PLATE
——— —— — — 16' [4.8 mICATTLE GUARD END SUPPQRT _DETAIL
I’ -6 NOTES:
32' [9.6 mICATTLE GUARD END SUPPORT DETAIL 14601 ’
9" METRIC CATTLE GUARD SIZES ARE NOMINAL. STANDARD HS20 LIVE LOADING
TYP. CAST IN 531 1" (253 IS REQUIRED FOR HEAVY DUTY CATTLE GUARDS.
174" x 2" x 4'-6" CHAMFER
6 x 50 x 13701 : /Y USE SPLICE CONNECTIONS WHEN A CROWNED INSTALLATION
FLAT BAR LAG PLATE L 0 isa Goss) IS REQUIRED.
'-6" 111 .
36767 L 301 Y a SEE DTL. DWG. NO. 611-20 FOR ADDITIONAL PRE-CAST CONCRETE CATTLE
3'-9 7/16" 4'-11 3/8" ‘ 7-0 1/2" ‘ 4'-11 3/8" ‘ 7'-0 1/2" ‘ 4'-11 3/8" . 3'-9 1/16" o S GUARD BASE AND MATERIAL QUANTITY DETAILS.
[1155] ! 115101 1 [2145] ! [1510] ! 121453 ! 115101 ! [1155] 30-07 D915 L SEE DTL. DWG. NO. 611-00 FOR DETAILS OF STEEL GRATES AND STEEL
| \ | | N — | | | . 2'-0 3/4" [630] WINGS.
. ¢ ) ¢ LT T ) ¢ ¢ )
HERN — (5) INSTALLATION PROCEDURE:
. EXCAVATE 2'-0" [600IBELOW THE ELEVATION OF THE BOTTOM OF THE CATTLE
36" [10.8 mICATTLE GUARD END SUPPORT DETAIL END SUPPORT SECTION VIEW GUARD BASE. EXTEND THE EXCAVATION HORIZONTALLY AT LEAST 1'-0" [300]
IN ALL DIRECTIONS BEYOND THE CATTLE GUARD BASE'S EXTERIOR DIMENSION.
TYP. CAST IN
174" x 2" x 3'-6" FILL THE EXCAVATION TO THE LEVEL OF THE BOTTOM OF THE CATTLE
[6 x 50 x 1065] 1" 251 GUARD BASE WITH FILL MATERIAL OF AASHTO GRADE A-1-g OR BETTER,
FLAT BAR LAG PLATE CHAMFER COMPACT TO MEET REQUIREMENTS OF SECTION 203.
40'-6" [12 3502 b , (TYP. )
. AFTER PLACING THE CATTLE GUARD, FILL THE EXTERIOR PORTION OF THE
3'-5 1/8" | |3 -7 3/4" 6 -4 1/4" 3 -73/4" 6'-4 1/4" L3 -1 374" 6'-4 1/4" 3 -73/4" | 3-51/8" o EXCAVATION TO GRADE WITH THE SAME MATERIAL.
110451 | 111101 ‘ 19401 1 [0l ‘ 119401 ‘ [0l 1 119401 ! (11103 1045 2'-0" (610 FILL THE INTERIOR OF THE CATTLE GUARD BASE TO A DEPTH OF 1'-6" [450]
- | | | | | | | WITH THE SIMILARLY COMPACTED MATERIAL.
9"
301 DETAILED DRAWING
. REFERENCE DWG. NO.
40' [12.0 mICATTLE GUARD END SUPPORT DETAIL UATERAL SUPPORT SECTION VIEW UNITS SHOWN N BRACKETS 11 ARE STANDARD SPEC. eris
METRIC AND ARE IN MILLIMETERS (mm) |[SECTION 611

UNLESS OTHER UNITS ARE SHOWN.

GUARD -

HEAVY DUTY CATTLE
PRECAST

EFFECTIVE: SEPTEMBER 2014

DEPART MENT

MONT ANA
OF TRANSPORTAT ION




1" [251DIA. HOLE
FOR 374" [191DIA. x 3" x 3" x 1/2" [75 x 75 x 13]
1 374" [45] ANGLE IRON WELDED TO METAL BARS

W8 x 18 [W200 x 271 STEEL

MACHINE BOLTS (»A (8 REQUIRED PER SPLICE CONNECTION) LATERAL BEAM BY OTHERS
WITH (2) WASHERS SUPPORT END
AND (1) NUT (BEYOND) SUPPORT
\‘ 174" 16 mmIN2" [50 mm]
i FLAT BAR - -
) ) o et Ate 1/4" 6 mmll/2" (50 mm]
~ 172" x 4" x 1'-8 \
VP o s mmi [13 x 100 x 5101CAST i i i
<2 mm IN SPLICE BAR (8 REQUIRED T T
— ] PER SPLICE CONNECTION) R 5
———3/4" [191DIA. BARS x 1'-5" [4301(TYP.) 1"-0" E3051[ ,,,,, ;
WELDED TO METAL PLATES 5 SR /£
(8 REQUIRED PER SPLICE CONNECTION) e = 7
THREE PRECAST REINFORCING
SIDES /3/8" (9.5 mm] f 3/8" [9.51DIA. x 4" [102)
C L»A 8" [205] END SUPPORT STUD AT 12" [30510.C.
CENTERED ON LAG PLATES
SPLICE CONNECTION DETAIL END SUPPORT SECTION A-A
LAG PLATE CONNECTION DETAIL
— 5" [125]
__ 1'-8" [510] A 1" [25] CHAMFER
6" [155] ‘ 8" (2) 1/2" 1131 THICK BARS (TYP.) 5" [125]
‘ Al -2t
‘ [2001 ) A2 AT APPROX. (3453
12" [305]) 0.C. A4 AT APPROX. 2'-8" o
18" [460] 0. C. 8151
| O 3 | 14" [1001 A3 & teor0.C [255] 1'-7 172" 1'-8" .
A Al 4953 5103 4" 1001
\L NOTE: ALL REBAR J
3/4" [191DIA. BAR x 1'-5" [430] 3&“'}ENTSC;°'SSTARE o j
(TYP. ) ° [355] q" [IOO]A L‘*
SPLICE BAR DETAIL END SUPPORT REBAR DETAIL LATERAL SUPPORT REBAR DETAIL
TYPE A2 TYPE A4
REINFORCING STEEL
QUANTITIES AND DIMENSIONS ARE APPROXIMATE ONLY ESTIMATED CLASS GENERAL
BASED ON ONE COMPLETE CATTLE GUARD. CONCRETE QUANTITIES
REINFORCING STEEL (NO. 4 BARS / GRADE 60) MISC. STEEL 16'-0" C.G. = 5.68 C.Y.
cNgMINsAl'iE Al A2 A3 A4 ESTIMATED WT. LAG PLATES SPLICE ESTIMATED WT. 20'-0" C.G. = 6.81 C.Y. 3"
s REQUIRED | LENGTH |REQUIRED | LENGTH |REQUIRED| LENGTH |REQUIRED| LENGTH LB. REQUIRED | LENGTH |CONNECTION LB. 24 -0" C.G. = 7.93 C.Y. ’37_5%
16" -0" 18 16" -2" 36 710" 8 9 -1 1/2" 14 4" -10" 417 8 2" -8" NO 39 % 24'-0" C.G. = 7.93 C.Y.
20" -0" 18 20" -2" 44 7'-10" 8 9 -1 1/2" 14 4 -10" 567 8 3 -6" NO 52 30'-0" C.G. = 9.62 C.Y. ,H 1" [251 DIA. OPENING
24" -0" 18 24" -2" 52 7" -10" 8 9 -1 1/2" 14 410" 657 8 4 -6" NO 66 32'-0" C.G. = 10.18 C.Y. FOR 3/4" [19] DIA.
%24 0" 36 -1t | sz 7-10" 8 9 -1 172" 14 2 -10" 653 8 7 -6 YES 323 36'-0" C.G. = 11.31 C.v. MACHINE BOLT
30" -0" 36 14 -11" 64 710" 8 9 -1 1/2" 14 4" -10" 788 12 3 -6" YES 334 40'-0" C.G. = 12.43 C.Y. II 1/2" [38]
32' -0" 36 15 -11" 68 7' -10" 8 9' -1 1/2" 14 4 -10" 833 16 2'-8" YES 335
36" -0" 36 17 - 76 710" 8 9 -1 1/2" 14 4" -10" 923 12 4 -6" YES 356 3" [7511 ﬂ*}
40" -0" 36 19" -11" 84 7' -10" 8 9' -1 1/2" 14 4 -10" 1013 16 3 -6" YES 360
% 24' -0" CATTLE GUARD WITH OPTIONAL SPLICE ANGLE IRON DETAIL
QUANTITIES AND DIMENSIONS ARE APPROXIMATE ONLY ESTIMATED CLASS GENERAL
BASED ON ONE COMPLETE CATTLE GUARD. CONCRETE QUANTITIES (METRIC)
REINFORCING STEEL (NO. 13 BARS / GRADE 420) MISC. STEEL 4.8 m C.G. = 3.72 m
cNgMINsAl'iE Al A2 A3 A4 ESTIMATED WT. LAG PLATES SPLICE ESTIMATED WT. 6.0 m C.G. = 4.43 m?
o REQUIRED | LENGTH |REQUIRED | LENGTH |REQUIRED| LENGTH |REQUIRED| LENGTH ka. REQUIRED | LENGTH |CONNECTION ka. 7.2mC.G =5 13m
4.8 m 18 4930 mm 36 2390 mm 8 2780 mm 14 1470 mm 216.3 8 815 mm NO 16. 7 %7.2mC.G. = 5.13 m’
6.0 m 18 6150 mm a4 2390 mm 8 2780 mm 14 1470 mm 257. 1 8 1065 mm NO 21.4 9.0m C.G. = 6.19 m® NOTES:
7.2 m 18 7370 mm 52 2390 mm 8 2780 mm 14 1470 mm 298.0 8 1370 mm NO 27.1 9.6 m C.G. = 6.55 m’
3 (MC.G6. = CATTLE GUARD. UNITS SHOWN IN BRACKETS [1 ARE
* 7.2 m 36 3635 mm 52 2390 mm 8 2780 mm 14 1470 mm 296.2 8 1370 mm YES 144, 2 10.8 m C.G. = 7.25 m METRIC AND ARE IN MILLIMETERS (mm)
9.0 m 36 4550 mm 64 2390 mm 8 2780 mm 14 1470 mm 357.4 12 1065 mm YES 149. 1 12.0m C.G. = 7.96 m? @ ALL HARDWARE IS TO BE PRIMER PAINTED. UNLESS OTHER UNITS ARE SHOWN.
9.6 m 36 4855 mm 68 2390 mm 8 2780 mm 14 1470 mm 377.8 16 815 mm YES 150. 4 (G ALL STEEL HARDWARE IS TO CONFORM TQ
10.8 m 36 5465 mm 76 2390 mm 8 2780 mm 14 1470 mm 418.7 12 1370 mm YES 157.8 AASHTO M270 [270MIGRADE 36 [2501.
12.0 36 6075 84 2390 8 2780 14 1470 459.5 16 1065 YES 159. 8 DETAILED DRAWING
-0m mm mm mm mm . mm . @ ALL NUTS, BOLTS, AND WASHERS ARE TO REFERENCE DWG. NO.
% 7.2 m CATTLE GUARD WITH OPTIONAL SPLICE CONFORM TO ASTM A307 [307MIAND BE STANDARD SPEC.
GALVANIZED PER AASHTO M232 [M232M). 2ECTION 611 611-20
(®SEE DTL. DWG. NO 611-15 FOR PRECAST PRECAST CONCRETE

CONCRETE CATTLE GUARD BASE

CATTLE GUARD BASE
DETAILS

EFFECTIVE: SEPTEMBER 2014

MDT*

MONTANA DEPART MENT
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