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SUBGRADE WIDTH

H
i EoveR/ 7 0
Y
METRIC DIMENSIONS
X
H (m) FOR BEVELS: AREA AREA
1.5:1 | 2: 1 | 2.5:1 (m?2 ) (m2 )
A*Jrffgu 2003 SSPPA 150 x 50 CORRUGATIONS WITH 457 CORNER RADIUS
BOTTOM § LENGTH | 1.850 [ 1.400 | 0.701 [ 0.701 [ 1.036 [ 1.402 [ 1.737 [ 1.11 [ 0.93
1.930 | 1.450 | 0.640 | 0.810 | 1.215 | 1.620 | 2.025 | 1.04 1.14
2.060 | 1.500 | 0.732 | 0.762 | 1.158 | 1.524 | 1.920 | 1.30 | 1.11
-Q" 2.130 | 1.550 | 0.700 | 0.850 | 1.275 | 1.700 | 2.125 | 1.30 1.30
[1200] TOP OF
CORNER PLATE 2.210 | 1.600 | 0.640 | 0.975 | 1.433 | 1.920 | 2.408 | 1.21 1.58
AREA "B" 2.340 | 1.650 | 0.700 | 0.950 | 1.425 | 1.900 | 2.375 | 1.39 .67
DIMENS IONS AREA 7 AS 2.410 | 1.700 | 0.701 | 1.006 | 1.494 | 2.012 | 2.500 | 1.49 1.77
oo | ; H (FT.) FOR BEVELS: Aﬁﬁﬁ ﬁﬁiﬁ ANCHOR BOLTS¥5 2.490 | 1.750 | 0.610 | 1.140 [ 1.710 | 2.280 | 2.850 | 1.30 | 2.14
span | RISE 2.620 | 1.800 | 0.701 | 1.097 | 1.646 | 2.195 | 2.743 | 1.58 | 2.14
DIA. [ (FT.)| (FT.) |.5:|| 201 | 2501 | (S0 (sQ. \\7
FT.y | FT) 2.690 | 1.850 | 0.670 | 1.180 | 1.770 | 2.360 | 2.950 | 1.58 | 2.42
SSPPA 6" x 2" CORRUGATIONS WITH 18" CORNER RADIUS ggﬁEng gﬂ¥épﬁﬂhff§'°° 2.840 | 1.910 | 0.762 | 1.158 | 1.707 | 2.286 | 2.865 | 1.86 | 2.42
6 -1" | a-71"] 66" | 2.3 | 2.3 3.4 4.6 5.7 12 10 ) 2.900 | 1.960 | 0.700 | 1.260 | 1.890 | 2.520 | 3.150 | 1.77 | 2.79
6 -9" [a'-11"| 72" | 2.4 | 2.5 3.8 5.0 6.3 14 12 NOTES: 2.970 | 2.010 | 0.671 | 1.341 | 2.012 | 2.682 | 3.353 | 1.77 | 2.97
7'-3" | 5 -3" 78" 2.1 3.2 4.7 6.3 7.9 13 17 (DBEVEL TO TOP OF CORNER PLATE. 3.120 | 2.060 | 0.730 | 1.330 | 1.995 | 2.660 | 3.325 | 1.95 3.07
7 -1t 5 -7 84" 2.3 3.3 4.9 6.6 8.2 16 19 @PlPE ENDS ARE SQUARE (PERPENDICUL AR 3.250 2.110 0. 853 1.250 1.890 | 2.500 3.139 2.32 2.97
8 -7" |5 -11"| 90" 2.3 | 3.6 5.4 7.2 9.0 17 23 TO CENTERLINE OF PIPE) AND FILL SLOPES 3.330 | 2.160 | 0.790 | 1.370 | 2.055 | 2.740 | 3.425 | 2.23 3.34
T m ARE WARPED TO ACCOMMODATE THE SQUARE
9' -4 6'-3 96 2.5 3.8 5.6 7.5 9.4 20 26 ENDS UNLESS SPECIFIED OTHERWISE ON 3.480 | 2.210 | 0.853 1.372 2.042 | 2.713 3.383 2.51 3.44
9'-9" [ & -7" | 102" | 2.2 | 4.4 6.6 8.8 1.0 19 32 PLANS. 3.530 | 2.260 | 0.820 | 1.440 | 2.160 | 2.880 | 3.600 | 2.42 | 3.81
10'-8" |6 -11"| 108" | 2.8 | 4.1 6.2 8.2 10.3 25 32 () TABULATED VALUES BASED ON NOMINAL PIPE 3.610 | 2.310 | 0.762 | 1.554 | 2.316 | 3.109 | 4.145 | 2.32 | 4.18
1 -5" [ 7°-3" [ 114" | 2.8 | 4. 6.7 8.9 1.1 27 37 DIMENSIONS. IN PLACE DIMENSIONS SUBJECT 3.760 | 2.360 | 0.850 | 1.510 | 2.265 | 3.020 | 3.775 | 2.69 4.18
1 =107 77-7 | 120" [ 2.5 | 5.1 7.6 10.2 | 13.6 25 45 TO TOLERANCE REQUIREMENTS OF SECTION 709. 3.810 | 2.410 | 0.823 | 1.585 | 2.377 | 3.170 | 3.962 | 2.69 | 4.55
12 -6" | 7' -11" | 126" | 2.7 | 5.2 7.8 10. 4 13.0 29 49 3.860 | 2.460 | 0.760 | 1.700 | 2.550 | 3.400 | 4250 | 2.51 5.02
12'-10"] 8'-4" | 132" | 2.3 | 6.0 | 8.9 1.9 | 14.9 26 60 3.910 | 2.540 | 0.701 | 1.829 | 2.713 | 3.627 | 4.542 | 2.42 | 5.57
SSPPA 6" x 2" CORRUGATIONS WITH 31" CORNER RADIUS SSPPA 150 x 50 CORRUGATIONS WITH 787 CORNER RADIUS
13 -3"| 9" -4" ~ 3.9 | 5.5 8.2 10.9 | 13.6 a4 54 4.040 | 2.840 | 1.189 | 1.676 | 2.499 | 3.322 | 4.145 | 4.09 | 5.02
13'-6"| 9'-6" ~ 3.8 | 5.7 | 8.6 11.5 14,3 44 58 DIMENS IONS METRIC DIMENS IONS 4,110 | 2.900 | 1.158 | 1.737 | 2.621 | 3.505 | 4.359 | 4.09 | 5.39
::.-gn :'-ﬁy' 144 :.Z 2.: z.? :;.1 :;.i :: Zj coom. ] ; HFT.) FOR BEVELS: AB}A Aﬁ§ﬁ N ) . o (m) FOR BEVELS: rer | Aren 4.270 | 2.950 | 1.219 | 1,737 | 2.591 | 3.475 | 4.328 | 4.46 | 5.48
- - ~ . . . . . SPAN | RISE AT g 4.320 | 3.000 | 1.158 | 1.859 | 2.774 | 3.688 | 4.633 | 4.27 | 5.95
25 00| =~ 137163 95 [ 2.7 159 4 59 O FTONFT O s | 2er [2osen | [59 | (59 (mm) | tmm) | m) | m s | oo [2osen | e | 4.390 | 3.050 | 1.128 | 1.920 | 2.896 | 3.871 | 4.846 | 4.27 | 6.41
14 -1 10 -2" |~ 4.0 | 6.2 9.3 12.4 15.5 51 68 CSPA 3" x 1" CORRUGATIONS (SEE NOTE 3 CSPA 75 x 25 CORRUGATIONS (SEE NOTE () 4.550 | 3.100 | 1.219 | 1.890 | 2.835 | 3.780 | 4.724 | 4.74 | 6.32
15'-4"| 10" -4" | 156" | 4.3 | 6.0 9.1 12,1 15. 1 56 68 60" 46" 54" [ 1.7 (2.3 ] 3.5 4.7 5.8 7 9 1520 | 1170 | 0.520 | 0.650 | 0.975 | 1.300 ~ 0.65 | 0.84 4.670 | 3.150 | 1.311 | 1.829 | 2.774 | 3.688 | 4.602 | 5.20 | 6.32
15 -7"10"-6"| ~ 4.1 | 6.4 9.6 12.8 16. 1 54 74 66" 51" 60" | 1.9 2.6 | 3.9 5.2 6.5 8 K 1670 | 1300 | 0.580 | 0.720 | 1.080 | 1.440 ~ 0.74 | 1.02 4.750 | 3.200 | 1.250 | 1.951 | 2.926 | 3.900 | 4.907 | 5.02 | 6.87
15 -10"[ 10" -8" | ~ 3.9 | 6.8 | 10.2 | 13.6 | 17.0 53 80 73" 55" 66" [ 2.1 (2.8 | 4.1 5.5 6.9 " 13 1850 | 1400 | 0.640 | 0.760 | 1.140 | 1.520 ~ 1.02 | 1.21 4,830 | 3.250 | 1.189 | 2.073 | 3.109 | 4.145 | 5.182 | 4.92 | 7.43
16'-3"[10"-10"] ~ 4.3 | 6.5 9.8 13,1 16. 4 59 79 81" 59" 72" | 2.0 | 3. 4.8 6.5 8. 1 K 16 2050 | 1500 | 0.610 | 0.890 | 1.335 | 1.780 ~ 1.02 | 1.49 4,950 | 3.300 | 1.311 | 1,981 | 2,987 | 3.993 | 4.999 | 5.48 | 7.34
16'-6" | 11'-0"| 168" | 4.1 | 6.9 | 10.4 13.9 17,3 58 85 87" 63" 78" | 2.1 3.5 5.2 6.9 8.6 12 20 2200 | 1620 | 0.640 | 0.980 | 1.470 | 1.960 ~ o 1.86 5.030 | 3.350 | 1.250 | 2.103 | 3.170 | 4.237 | 5.273 | 5.39 | 7.90
17 -0 -2t |~ 4.4 | 6.8 | 10.2 | 13.6 | 17.0 63 85 95" 67" 84" | 2.3[3.7| 5.5 7.3 9.2 15 22 2400 | 1720 | 0.700 | 1.020 | 1.530 | 2.040 ~ 1.39 | 2.04 5.180 | 3.400 | 1.341 | 2.073 | 3.109 | 4.145 | 5.182 | 5.85 | 7.90
17t -2t -at |~ 4.3 | 7.1 | 10.6 14,1 17.6 63 90 103" 71" 90" | 2.5 (3.9 5.8 7.7 9.6 18 25 2600 | 1820 | 0.760 | 1.060 | 1.590 | 2. 120 ~ 1.67 | 2.32 5.230 | 3.450 | 1.311 | 2.164 | 3.231 | 4.298 | 5.364 | 5.85 | 8.36
177 -5" 117 -6" |~ a1 | 7.4 | 11.2 | 14.9 | 18.6 61 97 12" 75" 96" | 2.6 | 4.1 6.1 8.1 10.2 19 29 2840 | 1920 | 0.790 | 1.130 | 1.695 | 2.260 ~ 1.77 | 2.69 5.310 | 3.510 | 1.250 | 2.256 | 3.414 | 4,542 | 5.669 | 5.67 | 9.01
17 -1 1 -8 180" | 4.3 | 7.4 | 11 14.8 18.5 65 98 R 79" 102" | 2.8 | 4.3 | 6.4 8.5 10, 7 23 32 2970 | 2020 | 0.855 | 1.165 | 1.750 | 2.330 ~ 2.14 | 2.97 5.460 | 3.560 | 1.311 | 2,256 | 3.383 | 4.511 | 5.639 | 6.04 | 9.10
18 -1 11 -10"]  ~ 4.2 | 7.7 | 1.5 | 15.3 19.2 65 103 128" 83" 108" | 3.0 (4.5 ]| 6.7 8.9 1.2 26 35 3240 | 2120 | 0.915 | 1.205 | 1.810 | 2.410 ~ 2.42 | 3.25 5.510 | 3.610 | 1.280 | 2.347 [ 3.505 | 4.663 | 5.852 | 6.04 | 9.57
18" -7" 12" -0" | ~ 4,5 | 7.5 | 11.3 | 15.0 | 18.8 70 103 137" 87" 114" [ 3.1 47| 7.0 9.4 1.7 28 39 3470 | 2220 | 0.945 | 1.275 | 1.915 | 2.550 ~ 2.60 | 3.62 5.660 | 3.660 | 1.372 | 2.286 | 3.444 | 4.572 | 5.730 | 6.50 | 9.57
18" -9" 12" -2"| =~ 4.3 | 7.9 | 11.8 | 15.8 19.7 68 11 142" 91" 120" [ 3.3 (4.9 7.3 9.7 12.2 32 43 3600 | 2320 [ 1.005 | 1.315 | 1.975 | 2.630 ~ 2.97 | 3.99 5.720 | 3.710 | 1.311 | 2.408 | 3.597 | 4.816 | 6.005 | 6.32 | 10.3
19'-3" 12" -4"| 192" | 4.6 | 7.7 | 11.6 15.5 19. 4 74 110 CSPA 2 2/3" x 1/2" CORRUGATIONS (SEE NOTE 3) CSPA 68 x 13 CORRUGATIONS (SEE NOTE ) 5.870 | 3.760 | 1.402 | 2.347 | 3.537 | 4.724 | 5.913 | 6.87 | 10.22
19'-6" | 12'-6" | ~ 4.4 | 8.1 | 12.2 | 16.3 | 20.3 72 118 57" 38" 48" | 1.1 | 2.0 301 4.2 5.2 4 7 1440 970 | 0.335 | 0.635 | 0.955 [ 1.270 ~ 0.37 | 0.65 5.940 | 3.810 | 1.341 | 2.469 | 3.719 | 4.968 | 6.187 | 6.69 | 10.96
19'-8" | 12'-8" | ~ 4.3 | 8.4 | 12.6 | 16.8 | 21.0 72 124 64" 43" 54" [ 1.2 2.4 3.5 4.7 5.9 5 10 1620 | 1100 | 0.365 | 0.735 | 1.105 | 1.470 ~ 0.46 | 0.93 5.990 | 3.860 | 1.311 | 2.560 | 3.840 [ 5.121 | 6.401 | 6.69 | 11.52
19 -11"[12' =10~ 4.1 | 8.8 | 13.2 | 17.6 | 22.0 69 132 7" 47" 60" [ 1.4 2.6 | 3.8 5.1 6.4 7 " 1800 | 1200 | 0.425 | 0.775 | 1.165 | 1.550 ~ 0.65 | 1.02 6.070 | 3.910 | 1.250 | 2.682 | 4.023 | 5.364 | 6.706 | 6.41 | 12.26
20'-5"[ 13" -0"| 204" | 4.4 | 8.6 | 12.9 [ 17.3 | 21.6 76 132 77" 52" 66" | 1.5 2.8 | 4.3 5.7 7.1 8 14 1950 | 1320 | 0.455 | 0.865 | 1.300 | 1.730 ~ 0.74 | 1.30 6.220 | 3.960 | 1.341 | 2.621 | 3.932 | 5.273 | 6.584 | 7.06 | 12.26
200-7" [ 13" -2" |~ 4.3 | 8.9 | 13.4 17.8 | 22.3 75 137 83" 57" 72" |16 [ 3.1 | 4.1 6.3 7.8 10 17 2100 | 1450 | 0.490 | 0.960 | 1.440 | 1.920 ~ 0.93 | 1.58 6.270 | 4.010 | 1.311 | 2.713 | 4.084 | 5.425 | 6.797 | 6.97 | 12.73

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. _
SECTION 603, 709 603-34

BEVEL ON ARCH
METAL CULVERT
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/REFLECTOR@ el <3 12" 891 o 374" 1193
4" 11021
5" [127] OPTIONAL TAPERED END (® .
/\ —ﬁ f=—1 374" [44] 4,( ’<*6" (1521
Py )
: N T e
(1521
LOOP (TYP. ) L | (2061 1"-2 3/4
/ (SEE LOOP DETAIL) R e S 3751
oo - ——=—=—=— n | T 1/2"
(. \ 11913 R
- Qs s —— I— . 3 1/2" [89] 2' -8" [813]
S E=E=E=E==== === OPTIONAL LOGOP (TYP. ) ﬂ‘ E‘ [7|9'|/]2 7 r
(SEE OPTIONAL 7 . 1/8"
1" [25] R LOOP DETAIL) ki:::::::::::::h: [ 10 374 1541
o o o - ———=—=—=—2 l £ | (2731
,,,,,,,,,,,,, [ R I X
S~ % see note f” T
2 1/4" [57] 3" [76] 3 [76]J
3'-1" (9401 3'-10" 11701 ['3'4-9'] 3s4" N I
END VIEW ‘ ‘
* SEE NOTE ELEVATION VIEW * SEE NOTE I 174" [321DIA.
e PIN W/ 3" [76]
3" [76] SQUARE WASHER INTERMEDIATE REBAR NOT 2 -0 6103 SQUARE WASHER
HZE‘K [w?;] DT')-“CK> 1" [25] SHOWN FOR CLARITY (SEE DETAIL)
L ~— ! § END VIEW I@%
T - T —~C -t OPTIONAL
} \ : : = ? % TAPERED
1"-0" | . " 1 374" (£ 1/8") i i END ®
[305] u | \ ! ! (44 (£ 3)]
- CE==="= S R - " tis2s () 3w
—\— . . ‘ 1
\
-1 1/2" - ' ' - L L _= [
(5971 } : : Pl 8" [200] 8 18" | {13
‘ P . ALTERNATE 8" [200] DIA. S== (2061 | IE
HOLE FOR SPECIFIC SITES L I
SENSITIVE TO SMALL ANIMAL _ L
N N 10' -0" [3.05 ml CROSSINGS ** [T R
v o2 ALTERNATE CONCRETE i
SEE ALTERNATE S — T2t T
CONNECTING PIN DETAIL® gggg’fEERTERAIL PLAN VIEW BARRIER RAIL DETAIL (9] i 7 1/2"
| | [191]
DETAIL ok #5's [#16's] (TYP. ) OPTIONAL @“S‘LN‘E'“E‘$“|:‘CREF“,LHEI$E'V§R ]
6 TAPERED . YELLOW PER MUTCD N
[152] END I 174" [32]1 R 7 1/2"
. L SIS I
1 1/2" [38) -~ T 7] P
CL. (TYP.) | | » 3/a ’ 77}71_%‘
" ‘ \ #5 [#16] " AN i
#5's [#16' SIAT 9 3/8" (2381 |, | REBAR (701 /A3 J‘TE:?
11" 27910.C. | | 1" -6 174" LSSE Pl
(SEE REBAR DETAIL) [ | | . (4641 LSS . | ‘ |
7 3/2" v1an) 2'-2 174" t6671| 11 172 & A i ]
1 1/2" [38] :' |: [2921 R R 2 172 M
CL. (TYP.) - ‘ ‘ 9 5/8" . ?IHOZJ 157 - 641
73/4" nien1 || \ \ (2443 1"-4 5/8" ‘ ‘ 3/4" 1191+ f=—
3 | . . } | 4221 ‘ RYCUry |
L H-— = I (I f (140 - 1521
" f 5 3/8" [137] 5 3/8" [137] REFLECTOR
2 1/4" [57] (SEE NOTES)
5 [125] 10 SPACES AT 11" [279]
END VIEW NOTES:
(DUSE CLASS DECK CONCRETE OR EQUIVALENT.
ELEVATION VIEW
/4" 1197 DIA. BAR REBAR DETAIL  Q@REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
3/4" [191 DIA. BAR : AASHTO M 31 [31M]. GRADE 60 [4203.
7/8" [22]1 R @CONNECT EACH 10" [3.05 mlSECTION WITH CONNECTING PINS AS *3/4" [1 CHAMFER ENTIR
. . . \, DETAILED AND CONFORMING TO AASHTO M 270 (270MI, GRADE 36 B e R EYTIRE
378" (1/4") 4 (TYP. ) C g [25010R BETTER. CONNECTING PINS NEED NOT BE PAINTED. ROUNDED SO THAT A SMOOTH
3/8" (14" 4" ) > EDGE RESULTS.) 1/2" [13 mm]
P FABRICATION REQUIREMENTS: o @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER HAMFER IS ACCEPTABLE.
R LOOP FABRICATION REQUIREMENTS 3'-3" 1991 70 FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE. CHAMFER 1S ACCEPTABLE
(9.5 mm (6 mm)I™ (102 mm] 1. USE REINFORCING STEEL CONFORMING TO ASTM ¥k USE THE ALTERNATE 8" [200 mm)
7/8" (9.5 mm (6 mm)] [102 mml (TYP.) A 706 [706M], GRADE 60 [4201FOR REBAR @THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST DIA. HOLE IN THIS RAIL ON A
BEING WELDED TO LOOPS. C CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF PRECAST CASE-BY-CASE BASIS AS SPECIFIED
(223 R\ 6" [152] SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER FIT-UP IN THE PLANS.
. ) i 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS 2 14" 1571 R CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL AS ON
C 3 1/4" 83] TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION.
—— . = j ggN[FZogSA]lNG TO AASHTO M 270 [270M], GRADE UNITS SHOWN IN BRACKETS [1 ARE
L 2'-10 3/4" [882] | g @® ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 ml. USE ALUMINUM ALLOY METRIC AND ARE IN MILLIMETERS (mm)
o 11521 3. COLD BEND THE LOOPS BY USING A JIG THAT OPTIONAL LOQOP DETAIL® MEETING THE ALUMINUM ASSOCIATION ALLOY AA5052-H32. FOLLOW THE UNLESS OTHER UNITS ARE SHOWN.
& oz) #6 [#19] REBAR WILL PRODUCE AN ACCURATE RADIUS ‘WITHOUT MANUFACTURER' S SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW
[ MARRING THE BAR. DO NOT HEAT THE BAR TO PAVED (FLUSH) MEDIAN APPLICATIONS. REFLECTORIZE BOTH SIDES. SETATED DRAWING
k ) FACILITAT NDING. .
CILITATE BENDING OPTIONAL LOOP FABRICATION REQUIREMENTS: @ DO NOT INSTALL UNANCHORED CONCRETE BARRIER RAIL FOR OBSTACLES WITHIN [REFERENCE DWG. NO.
4w REBA 6.5' [2.5 mlOF THE BASE (TRAFFIC SIDE) OF THE RAIL. SEE DTL. DWN NO. |STANDARD SPEC.
LOOP DETAIL® N DR 0 o0PS MEELNG SECH.ON 624 I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO 005-05 FOR CONCRETE BARRIER RAIL ANCHORS. S s 624,71, 605-00
—_—= £8018 ROD. DO NOT TACK WELD THE PIECES M 270 [270M], GRADE 36 [250] TO FABRICATE THE OPTIONAL » 009, bcd,
TOGETHER PRIOR TO WELDING. LOOPS. ® THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO THE
2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS. CONCRETE
. NO ADDITIONAL WELDING IS PERMITT N TH :
5 sﬁoo?g RgUle) Bilﬁg OGR gEINEFORCINEGD SDTEEL.E ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT ( GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS BARRIER RAIL
THE BAR TO FACILITATE BENDING. AFTER FABRICATION/BENDING. EPOXY COAT IN ACCORDANCE T .
WITH SUBSECTION 711,02, 1. GALVANIZEIN ACCORDANCE —REVISED-- EFFECTIVE: SEPTEMBER 2014
3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR WITH ASTM A153, B695 (CLASS 50) OR OTHER APPLICABLE JULY 2016

REINFORCING STEEL.

ASTM GALVANIZING STANDARDS.
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2" [50.8]1 DI
HOLE (TYP.)

TRAFFIC TRAFFIC TRAFFIC NON-TRAFFIC
SIDE SIDE SIDE SIDE
A. PINNING

4" [100] (TYP.)

/7 ASPHALT PAVEMENT
| Ly

12 3/4" (3241 (TYP.)

\ | \
DRILL 1" [251 DIA. PILOT HOLES
WHEN NECESSARY

1" [25.4] DIA. x 30" [762]
GALVANIZED STEEL PIN

TRAFFIC
SIDE

ATTACHMENT "A"
(SEE DETAIL)

TRAFFIC TRAFFIC
SIDE SIDE

ATTACHMENT "A" ATTACHMENT "A"
(SEE DETAIL) (SEE DETAIL)

CONCRETE PAVEMENT
/| X

NON- TRAFFIC
SIDE

ATTACHMENT "B"
(SEE DETAIL)

END VIEW (TYP. ) END VIEW |0PTION ]
(OPTION 1) (OPTION 2) OPTION 2

TRAFFIC ON BOTH SIDES OF C.B.R.

TYPE 1 ANCHOR
(FOR TEMPORARY OR PERMANENT CONCRETE BARRIER
RAIL INSTALLATIONS ON ASPHALT PAVEMENT)

PINNING HOLE (TYP. )

2'-0" [600] 2' -0" [600]

‘T "7 1'-0" [300]

[J

ATTACHMENT
LOCATION (TYP. )

2'-0" [600]

£ o -

/

[T

L
N

(=]

(=)

il S /

(=) (=)

[P
TNRITT

1'-0" [300] 4’]

-

r‘@ﬂ
e

2'-0" [600]

TYPE 1 ANCHOR

TYPE 3 ANCHOR:
3" x 3/8" x

PLAN VIEW
3" (761
TYPE 2 ANCHOR:
3" x 172" x 5 172" lol~
[76 x 12 x 140] 12 381 S

5 1/2" ¢\¥ "
B xS \ 13/16" [20.6] DIA.

| TYPE 2: 1/2" [12]
| TYPE 3: 3/8" [10]

TYPE 2 ANCHOR:
3" x 3" x 1/2" L x 8"
[76 x 76 x 12 L x 2001

TYPE 3 ANCHOR:
3" x 3" x 3/8" L x 8"
[76 x 76 x10 L x 200]

TYPE 2 ANCHOR:
1 1/16" [27.0] DIA.

TYPE 3 ANCHOR:
13/16" [20.61 DIA.

HOLE

HOLE

| \ . ! TYPE 2 ANCHOR:
/‘@w» \ | 1" [25.41 EXPANSION BOLT WITH
‘ 8" 200) ‘\5 172" [140) MIN. EMBEDMENT

1 374" TYPE 3 ANCHOR:

(441 374" [19.0] EXPANSION BOLT WITH
3 1/2" [89) MIN. EMBEDMENT

ATTACHMENT "A" DETAIL

TYPE 2 ANCHOR

PLAN VIEW
TYPE 2 ANCHOR:
1 1/16" [27.0]
DIA. HOLE
TYPE 3 ANCHOR:
13/16" [20.6]
3" [76] DIA. HOLE
|
|
3" [76] |
i ] \i\
‘ | 4" 11001
\ 3/4" 8" [200]
441

ATTACHMENT "B" DETAIL

A'J-I K T C T A" o A'u T =~
< S st U O VN

END VIEW
(OPTION 2)
IYPE 2 & 3 ANCHORS
(FOR TEMPORARY CONCRETE BARRIER RAIL
INSTALLATIONS ON CONCRETE PAVEMENT)
ATTACHMENT
LOCATION (TYP.)
2' -0" [600] 2'-0" [600]

[J

[T

r‘@ﬂ
e

5'-0" [1525]

TYPE 3 ANCHOR
PLAN VIEW

NOTES:

(D USE THESE ANCHORS WITH STANDARD CONCRETE BARRIER
RAIL (C.B.R.), AS SHOWN IN DTL. DWG. NO. 606-60,
WHEN DEFLECTION OF THE SYSTEM NEEDS TO BE LIMITED.

(@ CAST THE PINNING HOLES INTO THE C.B.R. USING 2" [50. 8]
I.D. STEEL PIPE. DO NOT DRILL THE PINNING HOLES.

@ USE STEEL CONFORMING TO AASHTQO M 270 [270M], GRADE
36 [250J0R BETTER FOR PINS AND ATTACHMENT ANGLES.
GALVANIZE IN ACCORDANCE WITH SUBSECTION T11. 08.

(@USE TYPE 2 ANCHORS WHEN A DEEPER EMBEDMENT (5 1/2"
[1401) INTO THE BRIDGE DECK OR CONCRETE PAVEMENT IS
PERMISSIBLE.

(® ADJUST THE LOCATION OF THE TYPE 2 OR TYPE 3 ANCHORS
TO AVOID THE MAIN REINFORCING WHEN PLACED ON
BRIDGE DECK.

® USE SHIMS TO PROPERLY FIT THE TYPE 2 AND TYPE 3 ANCHORS
TO THE BARRIER AND ROADWAY SURFACES.

@ AFTER REMOVING TYPE 2 OR TYPE 3 ANCHORS, CLEAN THE
HOLES IN THE CONCRETE PAVEMENT AND FILL WITH AN
APPROVED NON-SHRINK OR EPOXY GROUT.

® REMOVE TYPE 1 ANCHORS BY FIRST DRIVING THE STEEL
PINS DOWN THROUGH THE BARRIER TO ALLOW LIFTING
OF THE BARRIER WITHOUT INTERFERENCE. THEN REMOVE
THE PINS FROM THE PAVEMENT AND FILL THE PINNING HOLES
WITH AN APPROVED SEALANT.

(® DO NOT INSTALL ANCHORED CONCRETE BARRIER RAIL FOR
OBSTACLES WITHIN 3.5" [1.1 mlOF THE BASE (TRAFFIC SIDE)
OF THE RAIL.

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

DETAILED DRAWING

SECTION 554, 605 605-05

CONCRETE BARRIER RAIL
ANCHORS

--REVISED--

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
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9 3/8" REFLECTOR ® .
[238) 1" [251R 3 1/2" 189] OPTIONAL
2" 11021 TAPERED
" o END
OPTIONAL TAPERED END (D 1 34Tt ﬂj < 1"-0" 305) @ R e
| 6" 1"-0 3/8" ‘
| \7\}[152] - . (3151 16"
1"-2 1/8" ! ; ! 3y 378 | jy{1521
(359 \ LOOP (TYP.) \ 1 rolo | e |ose
I / (SEE LOOP DETAIL) ‘vo—m—————————— r (5591 — [
I 1T V= === | 0 172" __LHL [251]
. | | —<——+H J
10 1/2 | n | (2671 7j;_ e N
2671 kL 310 o 12 } T_f‘{f:
— === ==== r W = |
[ = | 10" f—%’;*:zf,:::::::::::j :L&’ i 172" 1891 | 11691 (2671 | } Ly 10 1/2"
[2551R 10 1/2" | n | ['2067']/2 o | | (257 |[267]
12671 | OPTIONAL LOOP (TYP.) i ‘ . . 3'-10 <
(SEE OPTIONAL _——————— L 1"-4 172 . . (1169l - ——
" = S8 [419] 1'-8 1/2 ——
1" [251R g Eors=s========= 3 LOOP DETAI) } 15211 10 172" -
N ‘ )
(3561 | | i ‘ (2671 B RSy
e f— =~~~ _——— — — — — — — = L] | ||| tesy |r2em)
N~ [ B L
- * SEE NOTE ] T T T S
1781 2 174" 1571 4" [102] 4" [102] [ (it S
3'-1" [940] 3'-10" [1170] } | } }
T 1 ‘
D
END VIEW * SEE NOTE ELEVATION VIEW * SEE NOTE
i INTERMEDIATE REBAR NOT 2'-8 3/4" (832] .
1" [25) SHOWN FOR CLARITY 3747 1193 b
3" [76] SQUARE WASHER :—L—
(1/4" [6]1 THICK) T T : ; T
(TACK WELD) | \ - | END VIEW
a3/ [ &: : [ — 1 3/4" (£1/8")
L gn B \ . . \ (44 (+3)] _ — |
W 2' -9 tarel T‘ | ' ' | g j/| | OPTIONAL
e (8381 —— : : e E— e o A D o i wiit - S SR 1 3/4") TAPERED
===f== . . b ) 777777777777 (441 END D
| - —— T 3/8" !
i \ o \ N I S~ : oy
| : : | ] I \ N
— ; , ; e JFF ==
B B | A \ 1 Y e Do
‘ o' 0" [3.05 m1 ALTERNATE 8" [200] DIA. HOLE | i 50,
- .05 m FOR SPECIFIC SITES SENSITIVE
CONNECTING PIN DETAIL® ‘ ! TO SMALL ANIMAL CROSSINGS ** —————
SEE ALTERNATE TALL /e T R
CONCRETE BARRIER
o CONCRETE BARR| PLAN VIEW ALTERNATE TALL CONCRETE &
(3053 BARRIER RAIL DETAIL !
. . 1 174" [321 DIA. PIN ‘
1 172" [38] F% s [#19's] (TYP.) OPTIONAL . WITH 3" [76] SQUARE |
LY e ve : / [EQEERED 5 3/4 [I46]$‘ ’« | 1/ar 1327 R WASHER (SEE DETAIL) |
_ ‘ | |
73/4" |
(1973 #6's [#19' 5] AT | / | o
R 11" 12801 O. C. .
7 3/4" (SEE REBAR DETAIL) | | NOTES:
[1e7l | | # [#19] (DUSE CLASS DECK CONCRETE OR EQUIVALENT.
,f | | REBAR 2-55/8" |27 5/16"
7374 1 172" 1381 . . {7521 7953 (QREINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
11973 3'-4 1/4 AASHTO M 31 [31M], GRADE 60 [4201.
y CL. (TYP.) 110933
7 3/4" | | . (®CONNECT EACH 10° [3.05 mISECTION WITH CONNECTING PINS AS
1973 | | 1no1/2 DETAILED AND CONFORMING TO AASHTO M 270 [270M], GRADE 36 [250]
1 \ [ [2921 R OR BETTER. CONNECTING PINS NEED NOT BE PAINTED.
73/4" | \ | I
11973 > 1/4" 1577 | e, | @CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
R 2 — F 1" t2791 FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
” [ N (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
f i X i PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER
501251 — 10 SPACES AT 11" [280] 2 -3" [686] 6 1/4" [159] OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE
THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY AL IGNMENT,
CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED EARLY
END_VIEW ELEVATION VIEW /4" 1197 DIA. BAR N FABRICATION.
7/8"[221R REBAR DETAIL @ ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 ml. USE ALUMINUM ALLOY
MEETING THE ALUMINUM ASSOCIATION ALLOY AA5052-H32. FOLLOW THE
38" (1/4") - LOOP FABRICATION REQUIREMENTS: ¢ > MANUFACTURER' S SPECIFICATIONS FOR ADHESIVE MOUNTING.  IN NARROW
. (TYP. ) ) PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
Bin Ban 3/8" (1/4") NPE 1. USE REINFORCING STEEL CONFORMING TO ASTM ®“S‘LNEE‘$?:‘CREF¢$$E'VOER
- A 706 [706M], GRADE 60 [420] FOR REBAR 3'-3" [990] YELLOW PER MUTCO (@ THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO
OR BEING WELDED TO LOOPS. THE VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS.
i 9.5 mm (6 mm)~_ 102 mm 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS ® GALVANIZE OR EPOXY COAT LOOPS AND
7/8 (TYP. ) CONFORMING TO AASHTO M 270 [270MI, ¢ CONNECTING PINS AFTER FABRICATION/
(221 R 9.5 mm (6 mm) 102 mm GRADE 36 [2501. . 6" [152] BENDING. EPOXY COAT IN ACCORDANCE
: ) 2 174" [571R WITH SUBSECTION 711.02. 1. GALVANIZE ~ UNITS SHOWN IN BRACKETS [1 ARE
C 53 1/4" (821 3. COLD BEND THE LOOPS BY USING A JIG THAT IN ACCORDANCE WITH ASTM A153, B695 METRIC AND ARE IN MILLIMETERS (mm)
— ) WILL PRODUCE AN ACCURATE RADIUS WITHOUT OPTIONAL LOOP DETAIL® 2 14 - (CLASS 50) OR OTHER APPLICABLE ASTM  UNLESS OTHER UNITS ARE SHOWN.
6 MARRING THE BAR. DO NOT HEAT THE BAR 5 1 GALVANIZING STANDARDS.
" [152] 2'-10 374" [883] TO FACILITATE BENDING. 55 - 651 DETAILED DRAWING
T 1 "
OPTIO 00P_FABRICATION REQUIREMENTS: %3/4" [19 mmICHAMFER ENTIRE OPENING |REFEREN WG. NO.
11021 F ’ﬁae [#19] REBAR 4. WELD REBAR TO LOOPS MEETING SECTION 556 ETIONA F_FABRICATION REOUIREMENT (OR SUFFICIENTLY ROUNDED SO SFANEAR% s(:p%c. DGC(J;S- Ig
—— ) REQUIREMENTS USING 1/8" [3 mml DIA. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO 1 1 THA;r A SMOOTH EDGE RESULTS. ) SECTION 554, 556, 605, 711
E8018 ROD. DO NOT TACK WELD THE PIECES M 270 [270M], GRADE 36 [2501TO FABRICATE THE OPTIONAL LOOPS. 5 1/2" - 6" 1/2" [13 mm]lCHAMFER IS ACCEPTABLE.
TOGETHER PRIOR TO WELDING. 1140 - 1501 TALL CONCRETE
2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ®kUSE THE ALTERNATE 8" [200 mmlDIA,
LOOP DETAIL® 5. NO ADDITIONAL WELDING IS PERMITTED ON THE ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT REFLECTOR HOLE IN THIS RAIL ON A CASE-BY-CASE BARRIER RAIL

SMOOTH ROUND BARS OR REINFORCING STEEL.

THE BAR TO FACILITATE BENDING.

3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

REINFORCING STEEL.

(SEE NOTES)

BASIS AS SPECIFIED IN THE PLANS

--REVISED--

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MDT*
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P_FABRICATION R IREMENTS:

(®MINIMUM REFLECTIVE 374" [19]1DIA. BAR 3/8" (I/4") [9.5 mm (6 mm)]J 4" [102 mm] TP, 3/4" [19] DIA. BAR
SHEETING, WHITE OR i 387 (1/47) [9.5 mm (6 mm)] 4" 1102 mm] I. USE REINFORCING STEEL CONFORMING TO ASTM A 706 [TO6M], GRADE 60 [4201FOR REBAR BEING
YELLOW PER MUTCD 7/8" [22]1 R 7/8" [221 R WELDED TO LOOPS.
5‘57'/4"64-] 2 172" C : : %3 1/4" 182] > 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M 270 [270M], GRADE 36 [2501.
6", | 2'-10 374" 883 | 3 -3 19917 3. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE RADIUS WITHOUT MARRING
| | [1521 THE BAR. DO NOT HEAT THE BAR TO FACILITATE BENDING.
‘ 5 1/2" - 6" ‘ 4" 11021 #6 [#19] REBAR
1140 - 1521 [ 4. WELD REBAR TO LOOPS MEETING SECTION 556 REQUIREMENTS USING 1/8" [31DIA. E8018 ROD.
—— ) c DO NOT TACK WELD THE PIECES TOGETHER PRIOR TO WELDING.
" 6" [152]
A REFLECTOR 2 174" (571R j NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.
3 120 (89) - (SEE NOTES) LOOP DETAIL® OPTIONAL LOOP DETAL®
. OPTIONAL LOOP FABRICATION REQUIREMENTS:
4" 11021 ———— | |
1"-0" [305] 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO M 270,
*‘ r [2TOMIGRADE 36 [2501T0 FABRICATE THE OPTIONAL LOGPS.
] REFLECTOR ® 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE
| el =3 12" (897 RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT THE BAR TO FACILITATE
. . | BENDING.
1"-2 1/8" [359] ‘ — |=4" 11021
110" | LOOP (TYP. ) 6" (1527 3. NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
L _ / (SEE LOOP DETAIL) "‘ REINFORCING STEEL.
[5591] | e | *7‘:7‘::}:::::::::::::: 5 374" L146] 1 1/4" [32]1 R
| n | 8 1/8"
10 1/2" 12671 | | | (2061 v
~ [ =) v " + +
3'-10" .. —_ = — — — 1"-2 374
[1169] 31727 1891 I = \ T %EEE::::::::::::::j n } 7T 172" [375]
{ 11913
10 1/2" (2671 } i:::::::::::::if—) b ) .
14 172" T . . \ OPTIONAL LOOP (TYP.) [ T2 312" (89) A #5 (%16 REBAR
(4193 = 1'-8 172 o et (SEE OPTIONAL Al | e T [ 2'-7 5/16"
2 1/8" 1o |5211 | LOOP DETAIL) R ik P 10 374" 3 -4 174" [795]
B (3561 | L ! (2731 {10221
— | ) 0
5" see note jﬂ — orse
q" [1021J ﬂ 2 174" [57] J | [2921 R
[ANAREY 2'-5" (737 3'-10" [1170] 3" tre 5" n2n ad 3 <\
11273 5" [127) % SEE NOTE ‘ ‘ 2 1/8" 4" [102]
% SEE NOTE  [54] e 4" [1021 11" [279) 2'-5 5/8"
1'-4 3/8" ELEVATION VIEW F1651
4163
6 174" [159]
INTERMEDIATE REBAR NOT SHOWN
LEFT END VIEW /| FOR CLARITY RIGHT END VIEW | 2'-3" 686
— ‘ ‘ REBAR DETAIL LEFT END
1" 25 4 s e B . 1 1/4" (321 R
3" [76] SQUARE i . [ | | | — 1 374" (x1/8") [ NOTES:
WASHER (1/4" f | ‘ Y ‘ e 0 (DUSE CLASS DECK CONCRETE OR EQUIVALENT
(6] THICK) C E [ #5 [#16] :
(TACK WELD) @:F? 7 ! REBAR I .6 1sa~ (REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING
| 1 ; ] 1" -o" (4643 TO AASHTO M 31 [31M], GRADE 60 [420).
T B R AL, - | o 13051 Zoz el sz @)CONNECT EACH 10' SECTION WITH CONNECTING PINS AS DETAILED
R ’ /__{,,_/—/——/ \ (2921 R AND CONFORMING TO AASHTO M 270 [270M], GRADE 36 [250]10R
— | | BETTER. CONNECTING PINS NEED NOT BE PAINTED.
9 5/8" . .
2441 1' -4 5/8"  @CuTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT
Lo 4221 TAPER TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS
10" -0" [3.05 m] E— ARE ACCEPTABLE.

_L« ar 5 3/8" [137) ~——25 3/8" (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
114" 132] PLAN VIEW 1373 PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
—— NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
. DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL
CONNECTING PIN DETAIL® NOTE: ROADWAY ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS

LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER REBAR DETAIL RIGHT END TO BE DETERMINED EARLY IN FABRICATION.

RAIL SECTIONS. TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL .
! 172" 1387 CL. (TYP) 1" [251R POSITION FROM THE BOTTOM AND THE 1 1/2" [38) CLEARANCE AT ALL LOCATIONS. @®ATTACH REFLECTORS TO RAIL EVERY 30' [9.15 ml. USE ALUMINUM

ALLOY MEETING THE ALUMINUM ASSOCIATION ALLOY AA5052-H32.
FOLLOW THE MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE
MOUNTING, IN NARROW PAVED (FLUSH) MEDIAN APPLICATIONS,
REFLECTORIZE BOTH SIDES.

#5's [#16's] (TYP.)

|

7 374" 1197
3 s #5's @ 11" [#16's @ 280] 0.C.

] b d (SEE REBAR DETAIL) " 251 R (D SEE_DETAILED DRAWINGS 605-00 AND 605-10 FOR INFORMATION

ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS. THE

|

1 1/2" (381 CL. (TYP. )1

2 5/8" (671 OPTIONAL TAPERED END DETAIL MAY ALSO BE USED HERE.

Il
A

8 7/8" [225] _ — ]
® GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS AFTER
y ‘ [ FABRICATION/BENDING. EPOXY COAT IN ACCORDANCE WITH SUBSECTION
6 374" (1711 1 1/2" [38] CL. (TYP) \ #5's @ 11" [#16's @ 280] 6 3/4" [1711  711.02.1. GALVANIZE IN ACCORDANCE WITH ASTM A153, B695
} 0.C. (SEE REBAR DETAIL) 3 (CLASS 50) OR OTHER APPLICABLE ASTM GALVANIZING STANDARDS.
. 10" [2541R [ 10" [254IR P %*3/4" [19 mmICHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED
T 374" LI9M) | ‘: T 3747 11913 T 567 THAT A SMOOTH EDGE RESULTS. ) 1/2" (13 mmICHAMFER IS
A [ r ACCEPTABLE.
1" [251R | | 1 1/2" (381 CL. (TYP.) DETAILED DRAWING
7 3/4" (1971 | \ 1" (251 R 7 3/4" [197] REFERENCE DWG. NO.
| | STANDARD SPEC. 605-15
A e — - SECTION 554, 556, 605, 711
C 0 il ] 7 X
T 2 174" 57] )y UNITS SHOWN IN BRACKETS [1 ARE CONCRETE BARRIER
2'-8 3/4" [832] ‘ 2 1/4" (571 . J ‘ 10 SPACES @ 11" [279] ‘ 2'-0" [610] ‘ METRIC AND ARE IN MILLIMETERS (mm)
! ! 5" [125] ‘ ! w | UNLESS OTHER UNITS ARE SHOWN. RAIL TRANSITION
~-REVISED-- | EFFECTIVE: SEPTEMBER 2014
ELEVATION VIEW RIGHT END VIEW
LEFT END VIEW cLe VATIUN VIEW nibAl ENU VIEW JULY 2016 VONTANA DEPARTMENT
OF TRANSPORTAT ION




6"

11521
—= =~—3 1/2" [89] 1" 1251 R\\’-—»
—| |~—14" (1021 3" (161 r
5" [127] . 6" [
M s il et s ) LOOP (TYP. )
(SEE LOOP DETAIL)
9 7/8"
1"-2 3/4" 2511
[3751 +—ft—_ K _ _______ 10" [255] R 2'-8" [813]
. 7 1/2"
10" [255] R R PRTrT g [190) L
_ _ (8133 . |/2"77 — S 7 “78]4" |
. . 11901 1" 1251 R — fe
ptoym 10 374 2 1/8" 1"-1 3/4 A A _ __ = C1521
3301 (2731 [54] [349] Banininininininini | T
i [ , 6" [152] t3" 761
I~ l
7 . R * SEE NOTE T L 4"
(1781 3" [761] 2 174" [57] 3" [76] (1021
2" -1" [635] 3'-10" [1170]
T 1
2'-0" [610]
LEFT END VIEW % SEE NOTE ELEVATION VIEW * SEE NOTE
2'-0" [610]
RIGHT END VIEW
INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY
NOTES:
T T
| | (D USE CLASS DECK CONCRETE OR EQUIVALENT.
1-0" [305] | | @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
I | AASHTO M 31 [31M], GRADE 60 [420].
777i‘: ; () CONNECT EACH 10" [3.05 mISECTION WITH CONNECTING PINS AS DETAILED AND
‘ CONFORMING TO AASHTO M 270 [270M], GRADE 36 [25010R BETTER. CONNECTING
| 374" (£1/8) [44 (£3)] - } ‘ PINS NEED NOT BE PAINTED.
‘ ‘ @ CUTOUTS ON LEFT END OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
NOTE:
10" -0" [3.05 m] (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
REBAR TYPICAL AT LEFT END ONLY. TAPER THE CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
REBAR HEIGHT AS NEEDED BY MAINTAINING THE PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
VERTICAL POSITION FROM THE BOTTOM AND THE FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT CURVES AS WELL
1 1/2" [38 mm]CLEARANCE AT ALL LOCATIONS. PLAN VIEW AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION.
. 6" (® SEE DTL. DWG. NO. 605-00 FOR INFORMATION ON THE ADJACENT
1 1/2" [38] [1521 CONCRETE BARRIER RAIL SECTION. THE OPTIONAL TAPERED END
i CL. (TYP. ’ﬁ s DETAIL MAY ALSO BE USED HERE.
1 174" 1321 R OPTIONAL LOOP (TYP. )
_ | 4 (SEE OPTIONAL (D GALVANIZE OR EPOXY COAT LOOPS AND CONNECTING PINS AFTER FABRICATION/
. . | — LOOP DETAIL) #5's [#16's] (TYP,) BENDING. EPOXY COAT IN ACCORDANCE WITH SUBSECTION 711.02. 1. GALVANIZE
#5 [#16) 1" - #5's [#16's] AT g 3/8" [238) i IN ACCORDANCE WITH ASTM A153, B695 (CLASS 50) OR OTHER APPLICABLE
REBAR 4 5/8" |, . 11" [2801 0.C. — ASTM GALVANIZING STANDARDS.
r4221 | -6 174" (SEE REBAR DETAIL) S e i s Sa it By
2 i 1yar| 11172 [464] [ ‘ T %3/4" [19 mmICHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A
te671| (2921 R et e 7 374" 11971 3 ] Y \\ SMOOTH EDGE RESULTS. ) 1/2" [13 mmlCHAMFER IS ACCEPTABLE.
9 454/8" L CL. (TYP.) [ ‘ fl = 3/4" [19] DIA. BAR
(244l 7 374" [197) I R I ) 7/8" [221 R /
T T r— §
5 il e — C .
5 3/8" [137]1— 5 3/8" [137] T I 1 ‘
. . 3'-3" [990]
174" (57 9 SPACES AT 11" [280]
2 (57 5" [|251»1 ! !
ELEVATION VIEW
REBAR DETAIL LEFT END LEFT END VIEW ‘ /mje (152)
2 1/4" (571 R
3/4" [191 DIA. BAR
" " " OPTIONAL LOOP DETAIL @
3" [76] SOUARE WASHER 3/8" (1/4") <4 TP
(1/4" (61 THICK) " 3/8" (1/4") q" : . :
. .
(TacK wr_w)\_ [l 7[251 00P FABRICATION REQUIREMENTS OPTIONAL LOOP FABRICATION REQUIREMENTS
= OR 1. USE REINFORCING STEEL CONFORMING TO ASTM 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
f A 706 [706M], GRADE 60 [420] FOR REBAR M 270 [270M], GRADE 36 [250] TO FABRICATE THE OPTIONAL
9.5 mm (6 mm) /102 mm TP BEING WELDED TO LOOPS. LOOPS.
" . ( ) | :
7/8" [221 R 9.5 mm (6 mm 0z mm 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
T ) . CONFORMING TO AASHTO M 270 [270M], ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
_hl 111 172" 15973 : i ) %3 174" 1821 GRADE 36 [2501. THE BAR TO FACILITATE BENDING.
T © ‘ 1 2. -10 3747 (883) | 3. COLD BEND THE LOOPS BY USING A JIG THAT 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
€ 6" [152] WILL PRODUCE AN ACCURATE RADIUS WITHOUT REINFORCING STEEL.
< 4" 11021 #6 [#19] REBAR MARRING THE BAR. DO NOT HEAT THE BAR TO
—— . FACILITATE BENDING. DETAILED DRAWING
I I § 4. WELD REBAR TO LOOPS MEETING SECTION 556 REFERENCE DWG. NO.
REQUIREMENTS USING 1/8" [3 mmlDIA. E8018 STANDARD SPEC. 605-20
4 L«l 174" (321 LOOP DETAIL® ROD. DO NOT TACK WELD THE PIECES TOGETHER SECTION 554, 605, 711
* SEE NOTE PRIOR TO WELDING.
CONNECTING PIN DETAIL® UNITS SHOWN IN BRACKETS [] ARE CONCRETE BARRIER
5. NO ADDITIONAL WELDING IS PERMITTED ON THE METRIC AND ARE IN MILLIMETERS (mm) RAIL TERMINAL SECTION

ISOMETRIC VIEW

SMOOTH ROUND BARS OR REINFORCING STEEL.

UNLESS OTHER UNITS ARE SHOWN. (ONE-WAY DEPARTURE )

--REVISED-- EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONTANA DEPART MENT
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PC 3000G CABLE ASSEMBLY

PC 33875G GROUNDLINE STRUT
® SEE DTL. DWG. 606-05A & 606-05B COMPACT SLOPES PER SECTION 203. o R Cho A B E PC 782G BEARING PLATE
FOR METAL GUARDRAIL (W-BEAM). =z \
GUARDRAIL EXIT SLOT
5 XN AWAY FROM TRAFFIC
I
§ 3:1 OR
5 5 g FLATTER
lor1 OR 15203
e FLATTER
2'-0" [6101 WIDENING ® oo |rorror
1'-3 FLATTER
‘ ! | b 3813
\ : ; \ —-—— ] ‘ 15° MAX.
- ! 3 : ‘ | | pc 62 DEEP
\ ! PC 60G DEEP ‘ | \ | BEAM GUARDRAIL o |
\ \ ! o, ‘ 1'- 0" [305)
‘ BEAM GUARDRAIL | ‘ | 50 \ 2o APPROX. RAIL | PC 995A
\ ! I [6501 | & POST WIDTH ! GUARDRAIL EXTRUDER EDGE OF SHOULDER OR FACE OF GUARDRAIL
o
: e e
S TANDARD W-BEAM | | | \ \ | \ | :ﬁioo NOT ATTACH RAIL TO POST PI
GUARDRAIL
} | \ \ OPTIONAL TERMINAL SECTION PAY LIMITS | | | | 3/8" DIA x 1 172" IMIO x 38) HEX HEAD BOLT
PAY LIMITS ® | | | ‘ | ‘ | ‘ ‘ W/ WASHER, HEX NUT & FENDER WASHER
i ‘ i 8 SPACES AT 6 -3" [1.905 ml = 50'-0" [I5.24 m] | i i (PLACE FENDER WASHER AT INSIDE POST FLANGE)
] I I ‘ ‘ ‘ | I 1
5/8" DIA. x | 1/4" | '5/8" DIA. x 1 1/4" | DO NOT ATTACH RAIL: i DO NOT ATTACH PC 704A
M6 x 311 ‘! ‘ ‘ ‘ | M6 x 311 |,/ To BLOCK AT POST PS5 | RAL T0 POST P2 — | CABLE ANCHOR| BILL OF MATERIAL
SPLICE BOLTS & NUTS ! \ | | SPLICE BOLTS & NUTS '[! | A | B \ BRACKET \ PC ary DESCRIPTION
| | \‘ ‘_1_‘ ‘_1_‘ - \; ‘ L i r P 60G | | |DEEP BEAM G.R. (25'-0") [7.62 m]
> J[’\"T ,,,,,,,,,,,,, Tt - il B ( ‘ ] m ‘ | dmedes. _ ‘ 2o 62G | 1 |DEEP BEAM G.R. (25 -0") [7.62 m]
et = = = ; ; = — 704A | 1 | CABLE ANCHOR BRACKET
(5851 | ! | | ‘ ! | i — -
L ] ] ] ] u n L] 782G | 1 |BEARING PLATE, 8" x 8" x 5/8" [200 x 200 x 16]
1
i = = = = - = A e 30000 o 395A I | GUARDRAIL EXTRUDER
| | | | | N | || CABLE T 30006 | 1 |CABLE ASSEMBLY
N N N N N I I } } ASSEMBLY } } SEE L ke 33006 | 6 |5/8" DIA. [MI6] WASHER
. . . . . | . PC 338750 PETAIL X 33406 | 22 |5/8" DIA. [MI6] HEX NUT
I I I I I N I Il GROUNDL INE I :
I I I I I I I } } STRUT } } 33606 | 16 |5/8" DIA. x 1 1/4" IMI6 x 311 SPLICE BOLT
= o o o o H o 35006 6 |5/8" DIA. x 10" [MI6 x 2541 POST BOLT
A Il Il
Il I | 37016 | 19 |3/4" DIA. [M20] WASHER
PC 33872A POSTS (UPPER) } } } } 37046 | 16 |3/4" DIA. [M20] HEX NUT
PC 33874A POSTS (LOWER) | || 37176 15 |[3/4" DIA. x 2 1/2" [M20 x 64] HEX HEAD BOLT
37186 | 1 |3/4" DIA. x 3" [M20 x 761 HEX HEAD BOLT
—~=&—— IMPACT DIRECTION 374" DIA. x 2 1/2° 39006 | 2 | 1" DIA. [M24] WASHER
IM20 x 641 HEX HEAD 39106 | 2 |1" DIA. [M24] HEX NUT
—N—T BOLT W/ WASHER & - " —
34" DA x 2 1/2" ! bc 338718 POST i COCKWASHER UNDER HEX 4076B | 6 |WOOD BLOCK, 6" x 8" x 1'-2" [150 x 200 x 350)
M20 x 643 . 3/4" DIA. x 3" (UPPER) W6 x 8.5 NUT 42546 | 18 |3/8" DIA. [MI0] WASHER
WEXWZEQQRBQU q %ZLOT @/T%JAHS%RH%AD W52 x 12.6 kg/m) K= 42556 | 2 |3/8" DIA. [M10] FENDER WASHER (1 1/2" [38] 0.D.)
LOCKWASHER N\ A 7&7\3@/ TV T LOCKWASHER UNDER : PC 3000G CABLE 4258G | 16 |3/8" DIA. [MI0] LOCKWASHER
UNDER HEX NUT m 3/8" DIA. x 2" | HEX NUT ASSEMBLY W/ L' DIA. [M24) —r 2 13/8" DA x 1 172" T
H IMIO x 5171 HEX HEAD ‘\ N HEX NUT & WASHER G .oX [M10 x 381 HEX HEAD BOL
—N—= BOLT W/ WASHER L 3/8" DIA. x 2" [MIO x 513 ? EACH END 46996 | 16 |3/4" DIA. [M20] LOCKWASHER
—— ﬁNbgﬁkﬁéi”ﬁﬁr | ‘\: :Eﬁo“gﬁf’s?gb} é:ggTQwar\“STH“ER N 1 C aég"HgLAd BXOLzT“ v\wlﬁA;Hérlz] 63216 | 16 |3/8" DIA. x 2" [MIO x 511 HEX HEAD BOLT
- Il "
DETAIL D VIEW D-D LOCKWASHER UNDER HEX NUT) H / & LOCKWASHER UNDER 64056 | 18 |3/8" DIA. [MIO] HEX NUT
N ! \st NUT 338714 I |ETPLUS HBA POST PI (UPPER)
NOTE: ‘1 PC 338756 GROUNDLINE STRUT - PC 33873A POST 33872A | 7 |ETPLUS HBA POST P2 TO P8 (UPPER)
SECTIO s s R 7%7 DETAIL K [‘W&ER’ IW26 Bx S/S . 33873A 2 |ETPLUS HBA POST Pl & P2 (LOWER)
ION "A-A" IS SIMILA - x le.b kgsm
AT POST P5 EXCEPT RAIL PC 40768 WOOD BLOCK TEPSSQIZQGPSS;S PC 782G (AT POST P1) 33874A | 6 |ETPLUS HBA POST P3 TO P8 (LOWER)
IS NOT ATTACHED. /RDUTED@ [(WI152 x 12.6 Kg/m]\ VIEW H-H BEARING PLATE NOTES: 338750 | 6 6" 119817 ANGLE STRUT ET HBA
. 5/8" DIA. x 10° IMI6 x 2543 T\ (@ THE 5/8" DIA. [M161FLAT WASHER IS USED UNDER THE NUT, BEHIND THE POST ONLY.
7 | POST BOLT W/ HEX NUT & S0t o] “H 3 NO WASHER IS USED AT THE RAIL.
~ WASHER W 3/4" DIA. x 2 1/2" | |
® SEE DETAIL "H . [M20 x 641HEX HEAD N £ (761 (@ USE THE ET-PLUS TERMINAL SECTION ON DIVIDED ROADWAYS IF THE WIDTH IS 25 FEET
PC 338724 POST (UPPER) BOLT W/ WASHER & [ [7.5 mIOR GREATER BETWEEN FINISHED SURFACES. CONSIDER OTHER TERMINAL SECTIONS
v /we X 8.5WI52 x 12.6 kg/m j%— LOCKWASHER LINDER W\’\é o7 IF THE WIDTH IS LESS THAN 25 FEET [7.5 m] BETWEEN FINISHED SURFACES.
- ° : HEX NUT
15851 - . AN ? (D FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 50: 1 FOR 50 FEET [15.24 m]
SEE DETAIL "D - (ILLUSTRATED). FLARES OF 50: 1 FOR 100 FEET [30.48 mIMAY ALSO BE USED. THE
N | > TRAFFIC SIDE FLARE MAY BE OMITTED ON ROADS WITH SHOULDERS GREATER THAN 2 FEET [0.6 mlIN WIDTH.
i b PC 33873A POST VIEW K-K
— (LOWER) W6 x 8.5 E @PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL EXTRUDER FACE, HAVING
- WI52 x 12.6 kg/m] ALTERNATING RETRO-REFLECTIVE BLACK AND YELLOW STRIPES SLOPED DOWNWARD AT AN UNITS SHOWN IN BRACKETS [ ARE
bC 33874A POST (LOWER) \ 5 -9 172" ANGLE OF 45° TOWARDS THE SIDE ON WHICH TRAFFIC IS TO PASS. METRIC AND ARE IN MILLIMETERS (mm)
. . UNLESS OTHER UNITS ARE SHOWN.
3'-5 172 W6 x 8.5[WI52 x 12.6 kg/m] L1765 (® ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DWG.NO. 606-05A AND
[1055] 606-05B. DETAILED DRAWING
REFERENCE DWG. NO.
® OBTAIN ENGINEER'S APPROVAL OF MANUFACTURER INSTALLATION OPTIONS WHEN SITE STANDARD SPEC. ~
STACK 2 TO 3 WASHERS CONDITIONS PREVENT THE USE OF THE OPTION SHOWN ON THIS DETAILL. SECTION 606, 203 606-13A
1 — ON 3/4" DIA. x 3" [M20 x 763
|| ] BOLT BETWEEN POST PLATE (D AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS TAUT AND HAS NOT RELAXED. OPTIONAL
3{05;':5; SSEQL'gc/’g..SET,'fA'{T 103 @®LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC. TERMH\IIEATL PSLEUCST ION -
SECTION A-A SECTION B-B DETAIL H BOLT HEAD (@ON LOWER POSTS 1 TO 8, INSTALL TOP OF POST A MAXIMUM OF 4 INCHES ~EUSED CFFECTIVEr SEPTEVBER 2074
(TYP AT POSTS P3, P4, P6, P7 & P8) (AT POST P2) (AT POST P2) [100JABOVE GROUND. TULY 307E -
MONT ANA DEPARTMENT
@USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS. m OF TRANSPORT AT ION




(® SEE DTL. DWG. NO. 606-05A & 606-05B
FOR METAL GUARDRAIL

(W-BEAM).

COMPACT SLOPES PER SECTION 203.

PC E770 BCT CABLE
ANCHOR ASSEMBLY

PC S785 GROUND STRUT

HINGED POST ———

PC E750 BEARING PLATE

GUARDRAIL EXIT SLOT

vl

AWAY FROM TRAFFIC

LENGTH|OF NEED

PC S760 CABLE ANCHOR

3:1 OR
BOX W/ SHOULDER
BOLTS, STRUCTURAL 5 -0" FLATTER
NUTS & WASHERS [1520]
2'-0" [6101 WIDENING ® iﬁ 10: 1 OR
i FLATTER
% | | / = "/ LATTE
\ I 1 1 . —— 1 ‘ 15° MAX.
—T 1 1 1 | | | PCc 1305 W-BEAM i [1- 0" 3053
! ; i GUARDRAIL END APPROX. RAIL
| | PC G1205 W-BEAM \ ‘ | T e ‘ | SecTion & POST WDTH | \
! | GUARDRAIL ‘ | \ ‘ ‘ ‘ 1 -0" | PC $3000 EDGE OF SHOULDER OR FACE OF GUARDRAIL
‘ ! : ‘ ‘ IMPACT HEAD
‘ 13051
! ! ! ! ! ! ! ! l<— DO NOT ATTACH RAIL TO POST P1
STANDARD W-BEAM | ! ! ! | | | | |
GUARDRAIL | | | | OPTIONAL TERMINAL SECTION PAY LIMITS | | | |
PAY LMITS® ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘ BILL OF MATERIAL
| ; ; |8 SPACES AT 6'-3" [1.905 m) 50'-0" [15.24 m] i ;
Bt » 1 SPLICE | 1 1 5/8" DA x 1 1/4" | | | 1 PC S760 1 e S DESTRIPTION
x L | | | - X Lot \ | $3000 I IMPACT HEAD
BOLTS & H.G.R. NUTS i‘i : : "[M16 x 311 SPLICE i\i . ! ESELE ANCHOR ! —
I | | |BOLTS & H.G.R. nuTS | | | 5 | A | S1305 I W-BEAM GUARDRAIL END SECTION (25'-0" [7.62 ml)
L L 1 1 1 ] 15T 1 h ‘ 61205 || W-BEAM GUARDRAIL (25'-0" [7.62 ml)
1, T A T PR ) \ ) ly ] H HP 1A I FIRST POST ASSEMBLY TOP
=i —itr- | I+ L b | 1#1 | dﬁiﬁtﬁ\\\ Ii
11t (5857 \ ‘ ‘ ‘ ‘ h ﬁ — |4—4—4— I iy HP 1B I FIRST POST ASSEMBLY BOTTOM
i ‘ ! ‘ ! HP2A I SECOND POST ASSEMBLY TOP
i i ] o | A HP2B I SECOND POST ASSEMBLY BOTTOM
}M Il Il 11 ‘i‘ Il 11 bc E770 HP3A | 6 | BREAKAWAY LINE POST TOP
it | i | 1 it ! ||| BCT CABLE HP3B | 6 | BREAKAWAY LINE POST BOTTOM
L 1 1 1 \“ 1 1 1! ANCHOR
}“ I I I I 1l I || ASSEMBLY E750 I | BEARING PLATE
: I I I I Il I I $760 . A ANCHOR BOX
| it it L i s it | Pc s78s e CABLE MnCAOR P
! ! \ ! . ! i GROUND STRUT ET70 I BCT CABLE ANCHOR ASSEMBLY
|l| HINGED POST S785 | GROUND STRUT HINGED POST
‘|
"D" i K" ROUTED W KouT
PC HP3A BREAKAWAY LINE POSTS (TOP) SEE DETAIL "D i SEE DETAIL "K P616 6 OU"ED 00D BLOCl.U
PC HP3B BREAKAWAY LINE POSTS (BOTTOM) j ‘ B580122 17 3621 gle x | 1/4" [MI6 x 31] SPLICE BOLT,
| |
3/4" DIA. x 8 1/2" PC HP1A FIRST PC $3000 A 85809044 | 5/8" DIA. x 9" [MI6 x 229] HEX BOLT
M20 x 2161 PC HP2A SECOND POST ASSEMBLY IMPACT - - X - X
HEX BOLT & HEX POST ASSEMBLY 2 ~ 1/4" DIA. x 4" HEAD B581002 6 5/8" DIA. x 10" [MI6 x 2541 H.G.R. BOLT
NUT TOP SﬁiTé bﬁngﬁx NO50 | 24 5/8" DIA. [MI6] H.G.R. NUT
pC 5785 NUTS AND 2 WASHERS W050 2 5/8" DIA. [M16] WASHER
GROUND STRUT PER BOLT B340854A 7 3/4" DIA. x 8 1/2" [M20 x 2161 HEX BOLT
HINGED POST NO30 7 3/4" [M20] DIA. HEX NUT
N100 2 1" DIA. [M24] ANCHOR CABLE HEX NUT
NS "
NS o J 7 P | W100 2 1" DIA. [M241 ANCHOR CABLE WASHER
Pooan ECOND % ‘ | e u B 140404 2 1/4" DIA. x 4" [M6 x 102] HEX BOLT
goTtOM _7 u NO14 2 174" DIA. [M6] HEX NUT
M ! wo14 4 174" DIA. [M6] WASHER
I SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
NOS5A 8 172" DIA. [MI2] A325 STRUCTURAL NUT
DETAIL D IMPACT HEAD CONNECTION DETAI
_— L WOS50A 16 | 9/16" DIA. M141 (1 1/16" [27] 0.D.) A325
(AT POST P2) NOTES: STRUCTURAL WASHER
PC P616 (USE THE SKT 350 TERMINAL SECTION ON DIVIDED ROADWAYS IF THE WIDTH
ROUTED WOOD 5/8" DIA, x 1 1/4" IS 25 FEET [7.5 mJOR GREATER BETWEEN FINISHED SURFACES. CONSIDER
BLOCKOUT(®) . . M6 x 313 OTHER TERMINAL SECTIONS IF THE WIDTH IS LESS THAN 25 FEET [7.5 m]
578" DIA. x 10" H.G.R
IMI6 x 2547 IR SPLICE BOLT W/ PC HPIA FIRST POST BETWEEN FINISHED SURFACES
H. G.R. NUT

M-t
[5851] 374" DIA.

— :::;// PC HP3A
BREAKAWAY
LINE POST
TOP

// s // /\/ ::P \// /\\///\//
|
|

PC HP3B
)/////*AiBREAKAWAY
\ LINE POST

\ BOTTOM

SECTION B-B

(TYP, AT POSTS P3 THRU P8)

x 8

BOLT W/ H.G.R. NUT

172"

[M20 x 2161 HEX
BOLT W/ HEX NUT

PC HP2A SECOND
POST ASSEMBLY
ToP

PC S785
GROUND STRUT
HINGED POST

[NERR
[5851]

Lo PC HP2B
bl SECOND POST
[ ASSEMBLY

[ BOTTOM

SECTION A-A
(AT POST P2)

ASSEMBLY TOP

PC S785
GROUND STRUT
HINGED POST
I
| o
N\ N TN\
O e I
|
5/8" DIA. x 9"

\
MI6 x 2291 HEX ‘ ‘
BOLT W/ H.G.R. NUT
AND 2 WASHERS

DETAIL K
(AT POST P1)

PC E750
BEARING PLATE

PC E770

BCT CABLE

ANCHOR ASSEMBLY
WITH 1" DIA. [M24]
HEX NUT AND WASHER
EACH END

PC HP1B FIRST POST
ASSEMBLY BOTTOM

@FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 50:1 FOR

50 FEET [15.24 m] (ILLUSTRATED).
[30. 48 mIMAY ALSO BE USED.

FLARES OF 50: 1

WITH SHOULDERS GREATER THAN 2 FEET [0.6 mlIN WIDTH.

FOR 100 FEET
THE FLARE MAY BE OMITTED ON ROADS

@ PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL IMPACT HEAD

FACE,

TRAFFIC IS TO PASS.

TOWARDS THE SIDE ON WHICH

HAVING ALTERNATING RETRO-REFLECTIVE BLACK AND YELLOW STRIPES
SLOPED DOWNWARD AT AN ANGLE OF 45°

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

(@ ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DWG. NO.
606-05A AND 606-05B.

(® AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS TAUT AND

HAS NOT RELAXED.

® OBTAIN ENGINEER'S APPROVAL OF MANUFACTURER INSTALLATION OPTIONS WHEN
SITE CONDITIONS PREVENT THE USE OF THE OPTION SHOWN ON THIS DETAIL.

(LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC.

®ON LOWER POSTS 1 TO 8,
4 INCHES [100]JABOVE GROUND.

(®USE ROUTED WOOD BLOCKS OR OTHER NCHRP APPROVED BLOCKS.

DETAILED DRAWING

ANDA .
SECTION 606, 203 606-138
OPTIONAL
TERMINAL SECTION -
SKT 350

INSTALL TOP OF POST A MAXIMUM OF

--REVISED- - EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORTAT ION




25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS (®
®
NOTE: END OF CONCRETE BARRIER 1 ‘ ©
1"-6 3/4" \ 31 1/2"
TAPER THE END OF THE [476. 25 ‘ [952. 501
CONCRETE BARRIER RAIL 7 3/4" 11951 ‘
END OF BARRIER —»] 25 SHOWN.
FOR TAPERED CONCRETE
CURB DETAILS, SEE DETAIL B GUARDRAIL IS ATTACHED TO
STANDARD BARRIER "A" & DTL. DWG. ALL POSTS WITH STANDARD
NO. 606-26j§ GUARDRAIL BOLTS
\
‘ Amamimi=i \ H H K K A H
) |
3 172" 1"-11" [585] \ A T L
891 \ METAL GUARDRAIL 9
N 12'-6" [3810. 001
i I I USE DOUBLED GUARDRAIL BEAMS
1" [251 DIA. x 3'-0" [3915] STEEL ‘ I | - ®9 5/8" x 9 5/8" (MIN.) x 8" -0"
DOWELS DRIVEN THRU PIPE SLEEVES ! I I RWEO20-b (SEE DTL. [245 x 245 (MIN.) x 24401 POST
I I I DWG. NO. 606-88) W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2"
" I [295 x 244.5 (MIN.) x 3501 BLOCKQUT
7'-0" [21001 TAPERED CONCRETE CURB METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE | @7 5/8" x 5 5/8" x 7' -0"
(FOR BRIDGES USING CONCRETE BARRIER RAIL) (195 x 145 x 2135] POST
W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
ELEVATION [295 x 145 (MIN. ) x 3501 BLOCKOUT
©7 5/8" x5 5/8" x 6 -0"
STD. CONC. (WHERE REQUIRED- [195 x 145 x 1830] POST
END OF BARRIER — SEE ROAD PLANS) (WARP AS NECESSARY W/ 7 5/8" x5 5/8" (MIN.) x 1'-2"
PR e PRI 3 geh £ ESRgFSET END OF THE TAPERED CONCRETE [195 x 145 (MIN.) x 3501 BLOCKOUT
7 374" (1957 ] [476. 25] [476.25] [952. 503 POST SPACING
1"-6 3/4" 1"-6 3/4" STANDARD W-BEAM
1 £476. 25) £476.25] 25'-0" [7.62 ml BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
75/8" x 5 5/8" (MIN.) x 6 -0" [195 x 145 (MIN.) x 18301 PoST w/| "AY LMTS®
| 7.5/8" x5 5/8" (MIN.) x I'-2" [195 x 145 (MIN. ) x 3501 BLOCKOUT
3/4" [19] CHAMFER (TYP, ) 1"-6 3/4" 3 -1 172" an
\ A ~[476. 25] [952. 501 [,9605?00]
€ PLATE WASHER W/ ROUND HOLE ‘ ‘
(SEE DETAIL THIS SHEET) |X| |X| |X|
N
|
— o o o
[ ] | <
- ‘ T BRIDGE END RAIL POST
o \ N \
| || METAL GUARDRAIL x| |Z| |Z| |Z| |Z| |Z| |Z| |Z| |Z| |Z| ‘
§ 7/8" [M221 DIA. x 1'-0" ‘ LA \ *  * * * \L |
[305] HIGH STRENGTH METAL GUARDRAIL (®
BOLTS (FBX22b%) W/ 1 12" -6" [3810.00]
PLATE WASHER AND L 1" [25.41 DIA. HOLE FOR 7/8" [M22] DIA. BOLT * GUARDRAIL NOT ATTACHED
I HEX NUT (FNX22b%) 7' -0" (21001 TAPERED CONCRETE CURB USE DOUBLED CUARDRAIL BEAVS TO POSTS. BLOCKOUT
T
RWEOZa-b (SEE DTL FASTENED TO POST WITH
DWG. “NO. 606-88) ] METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2 STANDARD POST BOLT.
PLAN 1" 1251 (FOR BRIDGES WITHOUT CURBS)
e — 11 2" 1501
f& 1" 1251
DETAIL "A" - } T \ STANDARD W-BEAM
| 25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
£38] £38] 174" [61 GALV. METAL PLATE END OF EXISTING CURB PAY LIMITS®
® ©
3" [76) ¢ RAIL SPLICE | ‘
1"-6 3/4" \ 3 -1 172" ®9 5/8" x 9 5/8" (MIN.) x 8 -0"
11 5/8" [295] x 9 5/8" [2451 (MIN. ) [476. 25) ‘ [952. 501 [245 x 245 (MIN.) x 24401 POST
WOOD BLOCKOUT 7 374" [195] | | W/ 11 5/8" x 9 5/8" (MIN.) x 1'-2"
] . PLATE WASHER [295 x 244.5 (MIN.) x 3501 BLOCKOUT
RAIL
9 5/8" (2451 x 9 5/8" [245] - ﬁ,é,f ,,,,, e FOR g ApCRED. CONCRETE ®7 5/8" x 5 5/8" x 7' -0"
(MIN. ) WOOD POST NOTES: DWC. NO. B06-27 : [195 x 145 x 2135] POST
° : W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
o (D TAPERED CONCRETE CURBS: N [295 x 145 (MIN.) x 3501 BLOCKOUT
5851 TYPE 1, SEE DTL. DWG. NO. 606-26 / i . o
TYPE 3, SEE DTL. DWG. NO. 606-27 ©75/8" x5 5/8" x 6 -0
| [195 x 145 x 1830] POST
6: 1 IS (@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE L [EJH IZ‘ |Z| |Z| |Z| |Z| |Z| | W/ 75/8" x5 5/8" (MIN.) x 1'-2"
APPROACH SLABS. ‘ ; [195 x 145 (MIN.) x 3501 BLOCKOUT
TOP OF \
ROADWAY () PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY / META ARDRA
. |
® A 12' -6" [3810.00] ETAL GUARDRAL @ UNITS SHOWN IN BRACKETS [1 ARE
LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE. METRIC AND ARE IN MILLIMETERS (mm)
WIDEN WITH BITUMINOUS (SEE DTL. DWG. NO. 606-05A). RWEO2a-b (SEE DTL. _ USE DOUBLED GUARDRAIL BEAMS UNLESS OTHER UNITS ARE SHOWN.
SURFACE AS DIRECTED DWG. NO. 606-88)
LAP W-BEAM TERMINAL CONNECTOR (RW -b) IN THE DIRECTION UNLESS OTHERWISE
®0F THE ADJACENT TRAFCFOIC Egng. F0z07 £ oRECTIO NOTED ON BRIDGE PLANS DETAILED DRAWING
GUARDRAIL IS ATTACHED TO REFERENCE DWG. NO.
SECTION A-A Woo KS OR OTHER NCHRP APPROV KS FOR ALL POSTS WITH STANDARD STANDARD SPEC. _
- ©gfgcxgu?s?wC S OR OTRER NC 390 OVED BLOCKS FO GUARDRAIL BOLTS SECTION 606 606-24A
(D DO NOT FLARE BRIDGE APPROACH SECTIONS. BRIQEETAC?PSROACH
IONS -
(® SEE DTL. DWG. NO. 606-25A FOR SKEWED BRIDGES. METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 WOOD POSTS

(@ SEE DTL. DWG. NO. 606-05A FOR METAL GUARDRAIL (W-BEAM).

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

STANDARD W-BEAM

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

--REVISED--

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORTAT ION




END OF BARRIER ——

6 5/8"
[168. 28]

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL

AS SHOWN.

4" 11021 ~—
STANDARD BARRIER 4" [102]‘»7‘ ~
5" (1301~
31/2" [89]l ~_ |
il
TR
3 172"
891
1" DIA. x 3'-0" [25 DIA. x 9151 STEEL ‘

DOWELS DRIVEN THROUGH PIPE SLEEVES

TYPE 1 7'-0"
TYPE 3 6'-0"

[21001 TAPERED CONC.
[1800] TAPERED CONC. CURB

CURB

6 5/8" [168.28]1—]

374" [19] CHAMFER (TYP.)

€ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET)

ELEVATION

1'-6 374"
[476.25]

[47e.

1"-6 374’

1"-6 374"
[476. 25]

25]

F»A
1 1

3" -1

172"
[952. 501

POST SPACING

1"-6 374’
[476.25]

o

€ 7/8" DIA. x 1'-0"
HIGH STRENGTH BOLTS (FBX22b%)
W/ 1 PLATE WASHER AND 1
HEX NUT (FNX22b%*)

[M22 x 305]

TYPE 1
TYPE 3 6'-0"

700"

[21001 TAPERED CONC. CURB
[1800]1 TAPERED CONC.

CURB

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

A

NOTES:

STD. CONC.

CURB)

—— METAL GUARDRAIL

[25. 4] DIA.

1" 1251
2" [50]
1" [25]

12"

/72"
(381 |

(381

3‘..
(761

PLATE WASHER

(D TAPERED CONCRETE CURBS:

TYPE 1,

SEE DTL.
TYPE 3, SEE DTL.

DWG.
DWG. NO. 606-27

NO. 606-26

\ 1/4" [6 mml GALV.

METAL PLATE

@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@ PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

@ LAP GUARDRAIL IN THE DIRECTION OF THE ADJACENT TRAFFIC LANE.

(SEE DTL.

DWG.

NO.

606-05B).

®©LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

® USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS

PLAN
DETAIL
11 5/8" x 5 5/8" [295 x 145]
(MIN. ) BLOCKOUTﬂ
w8 x 21 ¢ RAIL
[W203 x 31 kg/ml _ ;L,, ,,,,, J
(MIN. ) STEEL POST
1'-11" [585]
. 1
6:1 =
TOP OF l
ROADWAY
WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED
SECTION A-A

FOR BLOCKQUT
@ DO NOT FLARE

(® SEE DTL. DWG.
(@ SEE DTL. DWG.

* SEE DTL.

DWG.

S.

BRIDGE APPROACH SECTIONS.

NO.

NO.

NO. 606-05B FOR METAL GUARDRAIL

606-25B FOR SKEWED BRIDGES.

(W-BEAM).

606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

CURB
SEE ROAD PLANS)
TO MEET END OF THE TAPERED CONCRETE

HOLE FOR 7/8" [M22] DIA.

STANDARD W-BEAM

END OF CONCRETE BARRIER

6 5/8"

FOR TAPERED CONCRETE
CURB DETAILS SEE DETAIL
"A" & DTL. DWG.

NO. 606-26W
\

K \

\

RWEO2a-b (SEE DTL.

DWG. NO. 606-88)

(WHERE REQUIRED-
(WARP AS NECESSARY

BOLT

END OF EXISTING CURB

¢ RAIL SPLICE

6 5/8"

FOR TAPERED CONCRETE

CURB DETAILS SEE DTL.

DWG. NO. 606-27>/

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)
UNLESS OTHERWISE

NOTED ON BRIDGE PLANS

25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS
‘ ‘ © ©
T
1"-6 374" ‘ 3-1s2 ®W8 x 21 (MIN.) x 8 -0"
(476. 250 : 1952. 501 [W203 x 31 kg/m (MIN. ) x 24401STEEL
[168. 28] POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
®Wwe x 8.5 x 7' -0"
[WI152 x 12.6 kg/m x 2135]1STEEL
POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
©we x 8.5 x 6 -0"
IL__'IL—_'lL_—ﬁ;é ]|I| |I| |I| |I| |I| |I| [W152 x 12.6 kg/m x I18301STEEL POST
W/ 7 5/8" x5 5/8" (MN,) x |I'-2"
L [195 x 145 (MIN.) x 3501BLOCKOUT
METAL GUARDRAIL ®
\ 12' -6" [3810. 00]
USE DOUBLED GUARDRAIL BEAMS GUARDRAIL S ATTACHED 70
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE |
(FOR BRIDGES USING CONCRETE BARRIER RAIL)
STANDARD W-BEAM
25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS®
W6 x 8.5 (MIN.) x 6'-0" [WI52 x 12.6 kg/m (MIN,) x 1830]
STEEL POST
W/ 7 5/8" x5 5/8" (MIN.) x 1'-2" [195 x 145 (MIN.) x 3501
‘ BLOCKOUT
1"-6 3/4" 3 -1 172" e
~[476. 251 [952. 501 [1905. 001
* GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.
BRIDGE END RAIL POST ——|
| s e O o Y o N o W & BN 0
‘ * ¥ % * * ‘L
METAL GUARDRAIL
12' -6" [3810. 00]
USE DOUBLED GUARDRAIL BEAMS
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2
(FOR BRIDGES WITHOUT CURBS)
STANDARD W-BEAM
25'-0" [7.62 m] BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
PAY LIMITS
® | © ®
T
1"-6 3/4" ‘ 3'-1 172" ®Ww8 x 21 (MIN.) x 8 -0"
(476250 ‘ [952. 501 [W203 x 31 kg/m (MIN. ) x 24401STEEL
[168. 28] ! ‘ POST W/ 11 5/8" x 5 5/8" (MIN.) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
®Wwes x 8.5 x 7' -0"
[W152 x 12.6 kg/m x 2135]1STEEL
POST W/ 11 5/8" x 5 5/8" (MIN,) x 1'-2"
[295 x 145 (MIN.) x 3501BLOCKOUT
©we x 8.5 x 6'-0"
]IDIDlmlljﬁ III III III III III ﬁ IW152 x 12.6 kg/m x I8301STEEL POST
‘ | W/ 7 5/8" x5 5/8" (MN,) x I'-2"
\ L [195 x 145 (MIN.) x 3501BLOCKOUT
METAL GUARDRAIL ®
12 -6" [3610.00] UNITS SHOWN IN BRACKETS [1 ARE
USE DOUBLED GUARDRAIL BEAMS METRIC AND ARE IN MILLIMETERS (mm)
UNLESS OTHER UNITS ARE SHOWN.
GUARDRAIL IS ATTACHED TO DETAILED DRAWING
ALL POSTS WITH STANDARD g’l'EAf\IESR%NSCPEEC DWG. NO.
GUARDRAIL BOLTS . _
SECTION 606 606-248
BRIDGE APPROACH
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 SECTIONS -

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

STEEL POSTS

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
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€ 1 1/2" [38]
SLEEVE FOR 1"

L.D. PIPE
[25] DIA.

1" -o"

2 -0"

2 -0"

3001 \

[600]

x 3'-0" [915] STEEL DOWELS \
‘ 2 ~ Bl ~ | |

#4 [#13] BARS .

[600]

B2 ~ #4 [#13] BARS - DRILL
AND GROUT 1'-0" [300] INTO
THE EXISTING CURB

6 1/2" f _ () ALL CONCRETE IS CLASS GENERAL.
t1e57| 0% TOTAL CONCRETE PER 6' [1800JTAPERED CURB EST. = 0.2 C.Y. [0.16 m*]
TOTAL REBAR WEIGHT PER 6' [18001TAPERED CURB EST. = 27 LB. [11.7 kgl
- ki
[380] (@ TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE
8 1/2" _ DTL. DWG. NO. 606-24A AND 606-24B).
(2153
(B ADJUST DIMENSION TO MATCH EXISTING CURB.
FACE OF NEW CURB TAPER \—Exlsrmc CURB
#4 [#13] U-BARS
SPACED AS SHOWN
1'-3" [380]
6 1/2" 8 1/2"
(1651, [215]
o
2 ~ B2 ~ #4 [#13] BARS - [100]1—= =~
C1 THRU Cé ~ #4 [#13] U-BARS DRILL AND GROUT 1'-0" [300] ¢ 1 1/2" (381 I.D. PIPE |
INTO THE EXISTING CURB SLEEVE FOR 1" [25] DIA. x ‘
370" [915] STEEL DOWELS ————— | \
1
SEE NOTES T//
) . S ©) !
" L/"/TT— L2 ~B1 ~ ~ FINISHED GRADE 5" \
#4 [#13] BARS N AT CURB FACE '
[1253 L N\ [1253 |
4" [100] MIN. — 4" [100] MIN. | | \
A A R EXISTING CURB y L,j‘,p,,,,\
EXISTING GRADE AT
FACE OF CURB
END VIEW
BILL OF REINFORCING STEEL (ONE SECTION METRIC BILL OF REINFORCING STEEL (ONE SECTION ONLY)
8 B
A A A A
TYPE | TYPE 1
BENT BARS (ALL DIMENSIONS ARE OUT BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
MARK SIZE NC. TYPE | LENGTH MARK SIZE NO. TYPE | LENGTH (mm) (mm)
¢ #4 ! ! -4 cl #13 1 1 150 30
¢z 1"-8 c2 175 130
3 e c3 200 170
ca 2 -3 ca 225 215
cs 2 -6 c5 250 255
ce ! ! 2’ -10 c6 1 I 270 295
Bl 4 STRAIGHT | 5'-8 BI 4 STRAIGHT - - DETAILED DRAWING
B2 #4 2 STRAIGHT | 2'-0" 82 #13 2 STRAIGHT - = REFERENCE DWG. NQ.
STANDARD SPEC. 606-27
SECTION 606

NOTES:

(REMOVE THE EXISTING SURFACE UNDER THE NEW TAPERED CONCRETE CURB AS
APPROVED BY THE PROJECT MANAGER. EMBED THE TAPERED CONCRETE CURB A
MINIMUM OF 4" [100]BELOW THE GRADE MEASURED AT THE INSIDE FACE OF THE
TAPER.

(@ FURNISH GRADE 60 [4201 REINFORCING STEEL MEETING SECTION 555 AND 711.

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

TAPERED CONCRETE
CURB DETAIL

--REVISED- - EFFECTIVE: SEPTEMBER 2014

Y 1
JULY 2016 MONTANA DEPART MENT
OF TRANSPORTAT ION




STANDARD BOX BEAM 48' -2" [14.68 mIOPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS
GUARDRAIL PAY LIMITS @ 24" -0 {73151
PC 323098 PC 32307A PC 323108
30" 21-0" 1 -0 COMPOSITE TUBE OUTER TUBE COMPOSITE TUBE
{9153 6101|3001
RN R o C S e S S T e e ==~ L =]
@) 0 of[o o @) =) =) | Gy N NN NN N\ e i
STANDARD BOX BEAM RAIL SPLICE, NO HARDWARE/ \ 112" [3404] \ \ 7'-6" [2286] | 2'-6" (7701 \IM)"NE?
NOT INCLUDED IN COST OF CONNECTIONS ‘ ‘ ‘
TERMINAL SECTION., (@) AT POST PS5 10" (2503 AR SPACE1300)
24'-0" [7315] 22"
1660)
PLAN
END ANCHORAGE ASSEMBLY
bC 323064 bC 323014 (SEE DTL. DWG. NO. 606-56A1
TELESCOPING SECTION L 4-0" 12200 INTERMEDIATE ‘ 8'-0" [2435] ‘
‘ ‘ SPACER ‘ ‘ ~
m - = I m m I SN N N ~ N ~I[T 1 W ~ NI = I =
u‘] I u u u NN NN NN OO NN VSO SN AN cf -
= = = e o o % f===5S >
I I I I PC 32305A I I I “
| | | | BREAKAWAY TENSILE | | | [
u u | H GROUND LINE CONNECTOR u I I I
I I u I J/ I I I i ==
T T T T M T T T T T
I Il Il Il 1l Il Il Il | I
N N N N N N N N | ‘H [
il il | il | il | il | LD SgE DTL. DWG. NO. L Hh - L2
L NN NN Ml NN LINT 2o6-56A FOR POST NN NN A r
[N [T [N L [N [T ATTACHMENT DETAILS. [T [T | 11 5/8" | |
L NN NN Ml NN NN NN NN o 2651 I
LI LI L LI LI LI LI LI I AR
i i 1] 1 1 il il il [ ]
\ 6'-0" 118303 \ 6'-0" 118301 \ 6'-0" [1830] \ 6'-0" 118301 \ 6'-0" 11830 \ 6'-0" 118303 \ 6'-0" (1830 | 20-11 asan ! ] 6'-3" 113051 al
i T T T T T T T Ll Ll
[895] I I
L L]
ELEVATION
36'-0" [10.98 m) 15°-2 1/4" [4.63 m]
3 -0" 33°-0" [10 065]
{315
31 OR
COMPACT SLOPES PER SECTION 203. FLATTER
2
o 1"-2" [355]
z APPROX.
Y RAIL AND [1520]
1011 OR - POST WIDTH
FLATTER 5 .
— T T
2'-0" [610] WDENING < T _ —
==
, 5 £ P SN S S eSS = 2
] [coJ[e o] E 1"-0
50/|| [305]

9" [230] APPROX.
RAIL AND POST WIDTH

NOTES:

(DPLACE A SELF-ADHESIVE OBJECT MARKER ON
THE FACE OF THE NOSE ASSEMBLY, HAVING
ALTERNATING RETRO-REFLECTIVE BLACK AND
YELLOW STRIPES SLOPED DOWNWARD AT AN
ANGLE OF 45° TOWARDS THE SIDE ON WHICH
TRAFFIC IS TO PASS.

@FLARE THE END SECTION AWAY FROM TRAFFIC
AT A RATE OF 50:1 FOR 50 FEET [15.24 m]
(ILLUSTRATED). FLARES OF 50:1 FOR 100 FEET
[30.48 ml MAY ALSO BE USED. THE FLARE
MAY BE OMITTED ON ROADS WITH SHOULDERS
GREATER THAN 2 FEET [0.6 m] IN WIDTH.

@) OBTAIN PROJECT MANAGER'S APPROVAL OF
MANUFACTURER INSTALLATION OPTIONS WHEN
SITE CONDITIONS PREVENT THE USE OF THE
OPTION SHOWN ON THIS DETAIL.

(@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
BEAM GUARDRAIL AND ASSOCIATED DETAILS.

®USE WOOD OR OTHER NCHRP 350/MASH APPROVED BLOCKS.

GUARDRAIL WIDENING

\EDGE OF SHOULDER OR FACE

————— TRAFFLC

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

OF GUARDRAIL

DETAILED DRAWING

ANDA . -
SECTION 606 606-55A

OPTIONAL BOX
BEAM TERMINAL
SECTION - WY-BET

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORT AT ION




3 INTERMEDIATE POSTS (NO
CONNECTION TO RAIL REQUIRED)

STANDARD W-BEAM GUARDRAIL

39" -0"

SEE ANCHOR DETAIL
ARE NOT REQUIRED AT THIS LOCATION)

(SPRING COMPENSATORS

[11.895 mIBOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS

STANDARD BOX BEAM

CABLE END
ASSEMBLY (

RCEO3%)

3/4"

r19.

11DIA.

CABLE

NESTED
W-BEAM

7" x 4" x 1/2" L

PAY LIMITS @ GUARDRAIL PAY LIMITS O S [178 x 102 x 12.7 L]\\
10' -0" [304816: | SLOPE‘BREAK LINE T"ox 4t ox 1/2" L
30" -0" [9150] 0178 x 102 x 12.7 L1 J_ é
T o — e | SEi—==
3-0"| 3-0" 3'-0" N SEE DETALL A 1"-0" [3001(MN.) s
FIRST W-BEAM POST [9153| | [915] [915]\ \ . [
o SEE DETAL 'B ————— e 3/4" DIA. x 8" [M20 x 2031HIGH
3051 — 5 -0 \—r' [25. 41DIA. HOLES N STRENGTH HEX BOLT (FBX20b%) AND
——— 11 DEGREES (15001 —E BOX BEAM RAIL BOTH SIDES NUT (FNX20b%) WITH 2 HARDENED
| | | FLAT WASHERS (FWC20b%)
_ — 2 2 2 2 (3 PER CONNECTION)
| .H H L1 [ i I I — b 1 i ‘ DETAIL A SECTION E-E
{ . 5 . 6._0../‘ o5 ol e o s o5 0|5 o L PLAN i
[19051] [19051] (18301 [9151 | [9153 | [915] | [915] | [915] | [915] BOX BEAM ‘j
f T T T T GUARDRAIL -
6 -0" 6 -0" 6 -0" 1'-2" [360]
W-BEAM GUARDRAIL - - - . : : -
NESTED W-BEAM 118301 118301 18301 172 ['31*‘ ’e 3 4 4
GUARDRAIL (FIRST 12'-6" ~ i (801 |, [100]  [100]
< TWO-WAY TRAFFIC (3.81 mISPAN ONLY) TP ,,,L, ,l, ,L,,
OR ONE-WAY TRAFFIC 1720 11314 f m m am AT
> < - 3" (761 1/4" [6.4] I ] g C—— ¢t i .
. DIA. HOLE 23 ] ] = |4 174" tio8)
BOX BEAM TO W-BEAM TRANSITION SECTIONQ) 172" 2.7 h3 /2t tas)—f ‘ : 3" 1751
ONE-WAY TRAFFIC L — ‘ - _
oR —— I ——— OO0 0O O
8 x 4" x 172" L r 3 12" : 3" (75| |2 172" 163]
11/16" [17.51DIA, [203 x 102 x 12.7 L] 45° —< - > 1y
HOLES FOR 9/16 " DIA. x 8" OR 2 ~ 1/2" [12.TIPL. Py . [90]@ €O O
M4 x 2031HEX BOLT WELDED OR 1/2" [12.71BENT PL. 21 1 1/2
(FBX14a%) AND NUT (571 [38] . 1
7/8" [22] I 1/4" (32]
(FNX140%) WITH 2 FLAT DIA. (TYP.)
WASHERS (FWC14a%) 174" [61STIFFENER PL., F . :
6 1/ 4 REQUIRED ANCHOR ANGLE @ PLAN
6" DETAIL
usay_ /% SECTION F-F DETAIL
| ; -
I | 7/6" 1221 (TYP. ) = |+ 174" 16 mm172" (50 mm]
T I 3'-0" [915] - = 3/16" [4.81DIA. BRASS
e 4" 1102] 1/4" (6 mmlp 1 172" [38 mm) 4] | | I~ .~ KEEPER ROD (BEND BOTH ENDS
ey ] nj r B I/\U\I/ U \l U\~| AFTER INSTALLING CABLE)
3'-0" [915] ANCHOR ANGLE
N\ K (SEE  DETAIL) ~
GUARDRAIL BOLTS CUT AND WELD — 5" 4" " ..
AND RECESS NUTS o NeroED ® SECTION A-A 0300 - 1/4" (6 mmlp 1 1/2" [38 mm]
CUT AND BEND (FBBO1%) _ | [Pope] | 3 -0"
(4 REQUIRED) - ot 1
AS NEEDED TO DETAIL B ; { E!@-QJ ¢ t91s]
FIT W-BEAM
ELAN CABLE END A — kA A ELEVATION
C D 3 1/2" ASSEMBLY (RCEO3%)
/ 1901 #3 [#10] {—ﬁé (3 PER ANCHOR)
2'-6" [762] 2'-4" [110] REBAR (TYP.) .
= E8 8 ~ 3/4" [M201DIA. HOOKED —B NOTES:
8 172" ‘ ‘ 6" ANCHOR RODS (FRHZ00%) (@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
1 374" [216] [152] WITH HEX NUT (FNX20a%) ANCHOR DETAIL y A
3;:44]*‘ " }(2" (501 BOX BEAM RAIL & FLAT WASHER (FWC20a%) TGD BEAM GUARDRAIL AND ASSOCIATED DETAILS.
L i ER T (RBMO1X) ON EACH ROD — @ SEE DTL. DWG. NO. 606-05A AND 606-058 FOR
) [ (2.7 | 3" (751 STANDARD W-BEAM GUARDRAIL AND ASSOCIATED
:::::::ﬁ*ﬁ::::H:::::::::: = CL. (TYP.) 3 HORIZONTAL & 3 VERTICAL DETAILS
HIS \ #3 [#10)BARS IN EACH FACE :
,,,,,,,, LI O (3 MANUFACTURE ANCHOR ANGLES USING AASHTO M 270
****** ﬁ#’a***:@#********** 3'-0" [915] [270MIGRADE 36 [2501STEEL MEETING SECTION 711,
(AL ull WELD PER SECTION 711.
I | SECTION B-B — 1/2" [12.71DIA. HOLES IN BOX BEAM @
SECTION B-B : : GALVANIZE ANCHOR ANGLES PER SECTION 711,
! TYPE A BOX " o 0 RAIL TOP AND_BOTTOM FOR NG PUNCHING, DRILLING, WELDING OR CUTTING IS
BEAM POST T/8° [22.21D1A. HOLES IN BOX 3/8" DIA. x 7 1/2" [MIO x 191JHEX BOLT PERMITTED ON COMPONENTS AFTER GALVANIZING
W-BEAM RAIL ‘RWM%ZSGT'EDD*F RST (PSE08%) BEAM RAIL BOTH SIDES AND (FBX10a%) AND NUT (FNXIOa%) :
OR RWM22a-b*) (N ! 7/8" x 2 1/2" [22.2 x 63.5]1SLOT IN W-BEAM WITH 2 FLAT WASHERS (FWC10a%)
12" -6" [3.81 mISPAN ONLY) C‘J L’D RAIL FOR 3/4" DIA. x 8" [M20 x 2031 (®USE CLASS GENERAL CONCRETE TO CONSTRUCT ANCHOR.
':LGDH NSUTTREFFGNTX'}OHDEQ Bwoﬁ,z Z(FBXZOb*) ®PAINT ANY AREAS WHERE GALVANIZING IS BROKEN OR
DETAIL B HARDENED FLAT WASHERS 3" METAL IS BARE ON W-BEAM OR BOX BEAM RAIL WITH
—_—— (FWC205%) (761 ONE COAT OF ZINC RICH PAINT AND TWO COATS OF
ELEVATION ~ ALUMINUM PAINT PER SECTION 710.
7" [178) @LAP ALL W-BEAM SPLICES IN THE DIRECTION OF
ADJACENT TRAFFIC.
2" 13/4" 1 3/4" NESTED
y (511, [44) | [44] W-BEAM * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
\ \ \2 CA. [2.7] OF GUARDRAIL HARDWARE.
7/8" [22.21DIA. HOLES T 1 1 ]
% ! ! ! DETAILED DRAWING
o1, | . 5 Y N P, REFERENCE DWG. NO.
(641 el o0t | 29/32" x | 1/8" (23.0 x 28.6] BOX BEAM SUPPORT S 172" DA x 1 172" 12 x 38) R P 111 606-58
1381 SPLICE BOLT SLOT FOR 5/8" DIA. BRACKET (FPPO1%) HEX BOLT (FBX12a%) AND L
! R [MI6] GUARDRAIL BOLT & RECESS NUT (FNX120%) WITH 2 FLAT
\ \ \ NUT (FBBO1%) TYP. fj\/* WASHERS (FWC120%) BOX BEAM TO W-BEAM
TRANSITION SECTION
7" x 4" x 1/2" L [178 x 102 x 12.71] TION D-D SECTION C-C
DETAIL SECTION D-D S UNITS SHOWN IN BRACKETS [1 ARE “-REVISED--  [EFFECTIVE: SEPTEMBER 2014
= METRIC AND ARE IN MILLIMETERS (mm) JULY 2016
UNLESS OTHER UNITS ARE SHOWN. MmMgFNTTARNAAN DEPARTHENT




MDT R/W

o, o o ., 0o ., OO @ OO Q , O i O
PASTURE ‘
oo | o QO , o
// 18" [450]
MDT R/W @ n‘ )
O 17 (@) 4 |
" [450]
PASTURE o
TREATED 2X6'S
50 x 1501 j
MDT R/W
o , o , o , oW
PASTURE 41/»
SEE NOTE(D
@)
@)
+ 7/
[190]
@) - —_ ]

NOTES:

SPAN TREATED 2X6'S [50 x 1501 ACROSS GAP ON PASTURE SIDE OF POSTS.

ATTACH TO PANEL POSTS WITH Two 3"

EXTERIOR GRADE SCREWS ON EACH

END AND TRIM EDGES AT 45 DEGREE ANGLES.

@INSTALL PANELS ACCORDING TO DETAIL DRAWING 607-05.

@INSTALL NON- INTERSTATE FENCE ON THE RIGHT-OF-WAY LINE AS SHOWN.,

Q) OFFSET PANEL POSTS 18" [450mm] FROM STAKED R/W BREAKS AND

R/W MONUMENTS AS SHOWN IN DETAIL.

@ DO NOT DISTURB SURVEY MONUMENTS.

(® INCLUDE COST OF 2 x 6 [50 x 1501 CROSS RAILS IN THE COST OF

ADJACENT PANELS.

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

DETAILED DRAWING

§FFERR%NSCP%C DWG. NO.
ANDA . -
SECTION 607 607-20
FENCING AT
RIGHT OF WAY
BREAKS
--REVISED-- | EFFECTIVE: SEPTEMBER 2014
JULY 2016

MONTANA DEPART MENT
OF TRANSPORTAT ION




TWISTED OR
KNUCKLED SELVAGE

TOP CABLE
LINE POST \

GATE, END, CORNER
OR PULL POST

CHAIN LINK FABRIC

BLE TURNBUCKLE

CABLE TURNBUCKLE CA
BRACE K o c_,%STRETCHER BAR[TOP CABLE
f 23000 %

35

REGULAR BRACE BAND ®

CORNER, END

OR BRACE POST
STRETCHER BAR%

BRACE BAND @

TENSION BANDS FOR
STRETCHER BAR. PLACE
AT TOP AND BOTTOM

OF STRETCHER BAR
WITH 12" [305]C.C.
MAX. SPACING
VERTICALLY ®

\@

TURNBUCKLE
(EYE AND EYE)
FOR TOP CABLE
AND BOTTOM
TENSION WIRE

RING FASTENER
AT 18" [460]
SPACING

HORIZONTALLY

! AAANAA

AAAN

FABRIC SELVAGE ®

EYE TOP POST CAP(©

//%X(/*fBRACE BAND @

]

BRACE RAIL
END CAP

H
1 FABRIC R
H BAND = RXRES
L %t
S OB " g N S S
TENSION WIRE KNUCKLED SELVAGE j|j4 TRUSS ROD il {|f=—12" (3001 ROUND
' 1] D <] |4 D 0| %l SECT. D
1 10" [250] ROUND [ 12" [300] ROUND I . 10" [250] ROUND
SECT. o SECT. Z 7 SECT.
10" -0" 10" -0" 10" -0"
[30001 [30001 [30001
. \
CHAIN LINK FENCE - 6° [1.8 m] AND 8" [2.4 m] SINGLE PANEL
TOP CABLE
CABLE CABLE AS SPECIFIED ) CABLE
TURNBUCKLES TURNBUCKLE ‘ TURNBUCKLE
\ q FABRIC BAND
He 2 {2 = I AT
P O e IR e S S S
LINE POST O o e IR SR KRR
K R RS A TR R e R
o e s Lot otate s oottt tototes ([ | ot tototines Sototetetete et or Ssteteted
S R0 OSBRI ISR
S R K | IR ISIREIBRESIIRLKY]
SO KGIKRRICRK K IIEL XXX XK XXX XY OSOCRKITRICRK L KHKCHKICKHKKK e
SRR OO et s oo et totatetototoss (I || Woetototetototote? oto Oetetotitotototote! | NN vesiosseossstesiss
SRR TRUSS ROD e Al I S RS [RS8
o | B |
S YRS SBELELLLLLLRRAINIESYN | IRXXXXKRRES
S L KK IIE I IR XHAX XS
058"

SO
B
SRS
LR
S
S

e
10" [250] D
ROUND
SECTION

SECTION FOR
CORNER

DOUBLE PANEL
PULL POST AND CORNER POST BRACING

%
2
DAL
DL
LR,

7 SIS L

LEHEE” 10" (2501
ROUND

e
SECTION

L%
LK
2

Z
i

END PULL POST
CABLE TURNBUCKLE

END POST*\ FABRIC BAND

CORNER POST

STRETCHER

12" [300]1 ROUND

S
£

e

J

R

\
S
RS
o
0.0
RS
o
0.0
RS

et SRR

18" [450]
D CHAIN LINK
FABRIC

TRUSS RODS J/

12" [300] ROUND
SECT.

NOTE:

NO CONCRETE BLOCK REQUIRED

FOR SINGLE GATE. GATE

LATCHES DIRECTLY TO POST.

GATES
STRETCHER BAR

ANCHOR L INE PULL CABLE TURNBUCKLES
POST POST

e

LINE POST CHAIN L INK TOP CABLE KNUCKLED ANCHOR L INE
FABRIC [ SELVAGE POST
H

TURNBUCKLE 11\ Tension . TURNBUCK KNUCKLED RON STRAP
D Ik WIRE IRON || Fgaai?%;ﬁ; SELVAGE 0 ON S

12" 3001 ROUND — |1 STRAP 12" (3001 ROUND

SECT. > 12" [300] ROUND SECT

o 10" [2501 ROUND SECT. SECT. | 10" -0"
10'-0 (TYP. WHEN POSTS 10°-0 -
130003 SET IN CONC. ) 30003 30001
CHAIN LINK FENCE - 3' [0.9 ml. 4' [1.2 m]1AND 5' [1.5 m]

NOTES:

(DO NOT INSTALL DOUBLE PANELS MORE THAN 300' [90 m] APART ON

TANGENTS OR MORE THAN 250

CURVES WITH RADII SHARPER THAN 1150"

[75 m] APART ON ANY CURVE.

[350 ml], INSTALL A DOUBLE

PANEL ON EACH CURVE END, PLUS ONE ADDITIONAL PANEL

FOR EACH 10°
THE CURVE ENDS.

OF DEFLECTION, EVENLY SPACED,

BETWEEN

FOR

@PULL POST BRACING ON 6' [1.8 m] AND 8' [2.4 m] FENCE IS THE

SAME AS CORNER BRACING.

@ A DROP BAR LOCKING DEVICE IS REQUIRED
INSTALLATIONS.  THE DROP BAR MUST BE

FOR ALL DOUBLE GATE
ABLE TO BE INSERTED

INTO THE CONCRETE BLOCK AT LEAST SIX INCHES [1501.

HEIGHT WIRE FABRIC DEPTH OF DEPTH OF PQOST
OF FABRIC,H | ABOVE GROUND CONCRETE, D | IN CONC. (MIN. )

8' [2440] 1"-2" [25-50] 42" [1050] 38" [950]

6" [1830] 1"-2" [25-50] 36" [900] 32" [800]

5" [1525] 1"-2" [25-50] 36" [900] 32" [800]

4' [1220] 1"-2" [25-50] 30" [750] 26" [650]

3' [915] 1"-2" [25-50] 30" (7501 26" [650]

(@ ALL CONCRETE IS LEAN OR BETTER.

(® INSTALL A 3/8" [10IDIAMETER GALVANIZED STEEL
TOP CABLE ALONG ALL FENCE.

TERMINATE

TOP CABLE WITH GALVANIZED CABLE
TURNBUCKLES FASTENED VIA THE FABRIC
BAND AT THE POST.

BRACE BAND @

BRACE BAND @

TRUSS ROD
WITH TENSIONING
DEVICE ®

FASTEN FABRIC TO LINE
POSTS AT TOP AND

BOTTOM OF FENCE WITH
14" (3601 C.C. SPACING
VERTICALLY ALONG POST

LINE POST

e v OV YA YA YA NNV

FABRIC SELVAGE

(SEE DETAIL AND NOTE)(® e )
RING FASTENER 7 | ~
AT 24" [610) : A~
SPACING
HORIZONTALLY

CONNECTION DETAILS
GENERAL NOTES
PROVIDE CHAIN LINK FENCE MATERIALS PER SECTION 712. ©POST CAPS: PROVIDE EYE-TOP CAPS FOR ALL POSTS

(® EABRIC_SELVAGE: FENCE HEIGHT UNDER 6' (1.8 ml:
TOP AND BOTTOM KNUCKLED SELVAGE.

FENCE HEIGHT 6" [1.8 mJAND OVER:
TOP - TWISTED OR KNUCKLED SELVAGE
BOTTOM - KNUCKLED SELVAGE

TWISTED
SELVAGE KNUCKLED

SELVAGE

VA TAI

® TRUSS RODS: SEE SECTION 712.01.4

INDUSTRIAL TRUSS TIGHTENER TURNBUCKLE

® IENSION BANDS:

CARRYING A TOP CABLE THROUGH THE POST.
PROVIDE ROUNDED TOPS FOR ALL OTHER ROUND
POSTS.
REMOVAL.

(© BRACE_BANDS:

FIT POST CA

C

RA

SEE SECTION 712.01.5.

SEE SECTION 712.01.5

PS TIGHTLY TO PREVENT

AN TAI

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

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA . -
SECTION 607 607-25

CHAIN LINK FENCE

--REVISED- - EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONTANA DEPART MENT
OF TRANSPORTAT ION




NOTES: LAYDOWN CURB

172" [131EXPANSION JOINTS
ARE SHOWN AS DARK SOLID BOND BREAKER
LINES FOR VISUAL PURPOSES. )
ST ik o S
BOND BREAKER IS SHOWN AS TAMP RAMP
DARK DASHED LINES FOR 4| 4 N ~ / @ CURB RAMPS NOT
VISUAL PURPOSES. SHOWN HERE
4" 1001 SIDEWALK 4" [100] SIDEWALK CONTRACTION
6" [150] SIDEWALK PAVED FILLET CONSTRUCTED JOINTS K
v OF ADJACENT MATERIAL i
1
BUILDING Eoosj [
[
A«J 4" [100] SIDEWALK —| :
RAMP
6" [150) SDEWALK — | l 1
CONCRETE FILLET — ‘
BOULEVARD CONCRETE APRON ‘
CURB GUTTER LAYDOWN CURB CONCRETE |
BOULEVARD BUILDING N
APPROACH N
\ A} — J/, | LAYDOWN CURB
NPS AN 7P ‘
e a .
L7 RAMP| 1
4" [100] SIDEWALK —| 1 ]
ar b i [ cue
BUILDING EDGE I
u e B
: 4" [100] SIDEWALK CONTRACTION JOINT : N GUTTER
_/] . CONCRETE " i
PRIVATE SIDEWALK 6" [150] SIDEWALK CONCRETE 4" [100] SIDEWALK )
I
PLAN
SLOPE 1.57% (1:66.7) TOWARD § OF ROADWAY % 4" OR 6" [100 OR 150]
174" 61 R - ,Wfi
CRUSHED S O O 0 O O 0 OB R0 00 f
AGGREGM
COURSE ‘ VARIABLE WIDTH ‘ 2 1/2" [60]
} 1
SECTION OF SIDEWALK
NOTE:
SEE DTL. DWG.
NO. 609-05 FOR
FLOW LINE VARIABLE VARIABLE WIDTH CURB & GUTTER
ELEV. + 8" [200] DETAILS.
APPROACH GRADE FILLET SLOPE = 1.5% (1:66.7)%
AS NEEDED \ / 4" [1001TYP. *%
(107 MAXIMUM) ¥ &
107 MAX, =
FiLL s
APP. SURF. '
NOTE: ] : o
CRUSHED AGGREGATE COURSE 4" [100] SIDEWALK ON RAMP
OMITTED FOR CLARITY. 6" [150] SIDEWALK ON APPROACH
SECTION A-A

NOTES:

(D INSTALL PREFORMED EXPANSION JOINT FILLER, PER SECTION
707, AT ALL EXPANSION JOINTS, FOR THE FULL THICKNESS
OF THE SIDEWALK AND USE AT ALL JOINTS BETWEEN NEW
CONCRETE SIDEWALK AND STRUCTURES IN PLACE.

(@ INSTALL A BOND BREAKER FOR THE FULL THICKNESS OF THE
SIDEWALK AT LOCATIONS SPECIFIED ON THIS DETAIL. USE A
15 OR 30 POUND [6.8 OR 13.6 kglROOFING FELT MATERIAL,
OR OTHER PRODUCT AS APPROVED BY THE PROJECT MANAGER,
FOR THE BOND BREAKER. DO NOT USE EXPANSION JOINT
MATERIAL AS A BOND BREAKER.

(@) CONSTRUCT ALL JOINTS STRAIGHT AND PERPENDICULAR TO THE
CENTERLINE AND THE SURFACE OF THE SIDEWALK. WHERE
PRACTICAL, ALIGN ALL JOINTS WITH LIKE JOINTS IN
ADJOINING WORK. USE JOINTS TO OUTLINE ALL PANELS IN
THE SIDEWALK, WHICH ARE TO BE, SO FAR AS POSSIBLE,
SQUARE. THE LENGTHS OF THE PANELS ARE DETERMINED
BY THE WIDTH OF THE SIDEWALK.

(@ WHERE RIGHT-OF-WAY PERMITS, NEW SIDEWALKS LESS THAN 5
FEET [1525]IN WIDTH MUST HAVE A PASSING AREA AT A
MAXIMUM SPACING OF 200 FEET [61 ml. THE PASSING AREA
IS A MINIMUM OF 5 FEET BY 5 FEET [1525 BY 15251IN
SIZE.

(®PROVIDE CONTRACTION JOINTS NO LESS THAN 1/8" [3IWIDE
AND NO MORE THAN 1/4" [6IWIDE AND NO LESS THAN
1" [251IN DEPTH. CONTRACTION JOINTS MAY BE CUT BY
A GROOVE FORMING TOOL.

® LOCATE EXPANSION JOINTS EVERY 100 FEET (*+ 30 FEET)
[30 m (£ 10 m)JAT INTERVALS EQUAL TO THE
NEAREST MULTIPLE OF THE CONTRACTION
JOINT INTERVAL.

@USE A LONGITUDINAL CONTRACTION JOINT IN THE
CENTERLINE OF ALL SIDEWALKS WIDER THAN
5 FEET [1525].

* THE MAXIMUM CROSS SLOPE OF THE SIDEWALK
27 (1:50),

IS

%% THIS DEPTH IS STANDARD IN NEW CONSTRUCTION.
ALTERATIONS TO EXISTING FACILITIES MAY RESULT
IN A LARGER DEPTH, WHICH WILL REQUIRE A GREATER
RAMP LENGTH.

@ SEE DTL. DWG. NO. 608-15 AND 608-20 FOR GUIDELINES
ON RAMP DESIGN WHEN RAMPS ARE REQUIRED FOR ADA
ACCESSIBILITY.

DETAILED DRAWING

SECTION 608 608-05

CONCRETE SIDEWALK

--REVISED- - EFFECTIVE: SEPTEMBER 2014

UNITS SHOWN IN BRACKETS [1 ARE

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

JULY 2016
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CURB RETURN FILLET REQUIRED
FOR NEW CURB & GUTTER

INSTALLATIONS (TYPICAL) N

NOTE: INCLUDE COST OF CONCRETE
FILLET IN VALLEY GUTTER.

VARIABLE RADIUS

BACK OF CURB

CURB TO CURB WIDTH

/FRONT OF GUTTER

VARIES

CONTRACTION JOINTS
ARE REQUIRED APPROX.
EVERY 10 FEET [30001]

—A
|

EXISTING CURB & GUTTER
INSTALLATION WITHOUT
CURB RETURN FILLET

VARIABLE RADIUS

BACK OF CURB

IF CURB RETURN EXISTS,
GRIND GUTTER TO FORM
OUTLET CHANNEL WHEN
THIS IS THE HIGH SIDE

il

CONCRETE CURB
RETURN FILLET

REINFORCE WITH 5 ~ #4 x 36"
[#13 x 9001 EPOXY COATED
DEFORMED REBARS EVENLY
SPACED ON 6" [150] CENTERS
WITH 3 1/2" [901COVER

NOTES:

@INDIVIDUAL LOCATIONS MAY REQUIRE
MORE DETAILS FOR ELEVATIONS AND

DIMENS IONS. \\

@ INSTALL REINFORCEMENT AT ALL
CONSTRUCTION JOINTS.

@) CONTRACTION JOINTS ARE 1/8" [3 mml MIN.
AND 3/8" [10 mm] MAX. IN WIDTH. FORM 7" [180]
JOINTS BY SAWING OR SCORING TO A
MINIMUM DEPTH OF 1" [25 mml. FORM SCORED
JOINTS BY A TOOL WHICH WILL LEAVE
ROUNDED CORNERS AND DESTROY
AGGREGATE INTERLOCK TO A MINIMUM

CONTRACTION JOINTS
ARE REQUIRED APPROX.
EVERY 10 FEET [3000]

LFINI'SHED STREET SURFACE IS

EDGES OF DOUBLE GUTTER

DEPTH OF 1" [25 mml.

@ T0 BE USED ON PLANT MIX SURFACING
PROJECTS ONLY. PROVIDE PROJECT
SPECIFIC DETAILS FOR PCCP PROJECTS.

VARIABLE

3'-0" [900] MINIMUM

SECTION A-A

REINFORCE WITH 5 ~ #4 x 36"
[#13 x 9001 EPOXY COATED
DEFORMED REBARS EVENLY SPACED
ON 6" [1501 CENTERS WITH 3 1/2"
[901COVER

STREET SURFACE

[31TO 1/4" (6] ABOVE

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

DETAILED DRAWING

ANDA . -
SECTION 609 609-00

CONCRETE VALLEY
GUTTER

--REVISED- - EFFECTIVE: SEPTEMBER 2014

JULY 2016 MONT ANA DEPARTMENT
OF TRANSPORT AT ION




DROP INLET TYPE I, IlI, V, VI
APRON ELEV. BELOW
ROADWAY 7% TOP BACK OF CURB GRATE & APRON
CROSS SLOPE* SLOPE %
FT m

0 0. 45 0. 137 3.31
0.5 0. 44 0.134 3.63
1.0 0.43 0. 131 3.96
1.5 0.41 0. 125 4.28
2.0 0. 40 0. 122 4.60
2.5 0. 39 0.119 4.93
3.0 0. 37 0.113 5.25
3.5 0. 36 0.110 5.57
4.0 0. 35 0. 107 5.90
4.5 0. 34 0.104 6.22

% SEE CROSS SECTIONS FOR CROSS SLOPES ON

STREET.

DROP INLET TYPE IV
APRON ELEV. BELOW
ROADWAY 7 TOP BACK OF CURB GRATE & APRON
CROSS SLOPE* SLOPE %
FT m
0 0. 45 0. 137 4. 07
0.5 0. 44 0. 134 4. 38
1.0 0. 43 0. 131 4. 68
1.5 0. 42 0.128 5.00
2.0 0.41 0. 125 5.29
2.5 0. 40 0. 122 5.59
3.0 0. 39 0.119 5.90
3.5 0. 38 0.116 6. 20
4.0 0. 37 0.113 6.50
4.5 0. 36 0.110 6.81

% SEE CROSS SECTIONS FOR CROSS SLOPES ON STREET.

SEE APPLICABLE DROP INLET STD.

DETAIL DWG. FOR FRAME AND GRATE
CURB FLOWLINE DIMENSIONS. TYPE IV DROP INLET SHOWN.
B
INLET FRAME
—— EXPANSION JOINT EXPANSION JOINT
I |
‘ 9 1/2" ‘
A ; 2403 ; A
\ > 0" /
600)
N _
~ 7
~ ;e
~ \\ // //
~ \\ - - \
~ PN // //
Aggéziiji NN e 7 STANDARD CURB
EPOXY COATED S AN 7 ~ & GUTTER
#5 [#16] BARS - N P -
N N e 7
3" [75] SO N~ - - Y
~ -~ 1" -0
N 7 3003
CONTRACTION
JOINT (TYP.)
X X X
T T
\—»B
DROP _INLET APRON
PLAN VIEW
6" [150]
I'-0" [300] i CURB FLOWL INE
/TBC — DEPRESS INLET 1" [25] re-- 11503
CURB FLOWLINE ‘ J‘
Q\ 4 SLOPE TO INLET ' SLOPE TO INLET / E
N i
| L |

‘ 1

SHIM AS NECESSARY TO
MATCH TBC PROFILE

SEE

INLET STANDARD DETAILED
DRAWING FOR BARREL AND
ROOF SLAB CONFIGURATION

TYPE IV DROP INLET SHOWN\

APPLICABLE DROP

TBC

SIDEWALK OR BOULEVARD

SECTION A-A

ADJUSTING RING(S)
AS NEEDED

APRON ELEVATION

6" [1501THICK (MIN. )
CONCRETE APRON WITH
WELDED WIRE FABRIC
THROUGHOUT AND
REBAR AS NOTED

ROADWAY CROSS SLOPE

REFERENCED GRATE
ELEVATION

SHIM AS NECESSARY
TO ACHIEVE SLOPE

4 x 4 [13 x

S PAe——6" 1501 (MiN)

;-6

o

& ADJUSTING RING(S)

- AS NEEDED

TYPE IV DROP /
INLET SHOWN

SECTION B-B

13] WELDED WIRE
FABRIC W/ EPOXY COATED #5 [#16] BARS

NGTH
INLET TYPE LE

FT mm

- —
TYPE IV 50 925
Y 3'-11 172" 1200

- —
TYPE |, Vv, VI 3 1100
Y 4' -6 7/8" 1400

NOTES:

ALL CONCRETE IS CLASS GENERAL
OR APPROVED EQUAL.

SHIM DROP INLET FRAME TO MATCH

TBC PROFILE AND GRATE APRON SLOPE

SHOWN IN THE TABLES. FILL SPACE
BETWEEN GRATE AND ADJUSTING RING
WITH CLASS GENERAL CONCRETE.

THE REFERENCED GRATE ELEVATION
IS 1"
ELEVATION.

LOWER THAN THE CURB FLOWLINE

THE COST OF THE DROP INLET APRON IS
INCLUDED IN THE UNIT PRICE BID FOR THE

DROP INLET.

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

DETAILED DRAWING

REFERENCE DWG. NO.
ANDA EC. -
SECTION 609 609-07

DROP INLET
APRONS

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONTANA DEPART MENT
OF TRANSPORTAT ION




WIDTH OF TRM OR ECB INSTALLATION

CONSTRUCTED
SLOPE

A

LONGITUDINAL TRENCH

TURF REINFORCEMENT
MAT OR EROSION
CONTROL BLANKET

SLOPE INSTALLATION
* UNLESS OTHERWISE NOTED IN PLANS

1'-0" [300] LAP

SLOPE 20" [600] ['3'681" TURF REINFORCEMENT
2 - MAT OR EROSION
~ =~ FCONTROL BLANKET

EXISTING GROUND 1"

WOOD, STAKES AT
2'-0" [600]0.C.

BACKFILL AND COMPACT TRENCH
WOOD, STAKES AT
2'-0" [60010.C.
IN THE TRENCH

INITIAL ANCHOR TRENCH

TURF REINFORCEMENT 6" [150]
MAT OR EROSION

CONTROL BLANKET 6" [150]

EXISTING GROUND
WOOD STAKES AT
2' 0" [600]0.C.

BACKFILL AND COMPACT TRENCH

TERMINAL TRENCH

TOPSOIL 2" 1501

TP
BO%

TRM/ECB TO RIPRAP CONNECTION

PERMANENT EROSION
CONTROL GEQTEXTIL E/

LONGITUDINAL
TRENCH

PLACE WQOD STAKES

4 [1200]
CENTERS FOR _LENGTH QOF
TRM OR ECB PLACEMENT

EXISTING GROUND

—ﬁ r—<f3.5" (891

'-6" [450]

J 1.5" [38]
1

TURF REINFORCEMENT MAT
(TRM) WOOD STAKE

4-—‘ ’-72.0" (511

1'-0" [300]

i 1.5" [38]
j

EROSION CONTROL BLANKET
(ECB) WOOD STAKE

NOTES:
(DPROVIDE A SOIL SURFACE STABLE, FREE OF ROCKS, AND TO PLAN SPECIFICATIONS.

(@) SEED, FERTILIZER, AND/OR APPLY OTHER SPECIFIED (IF APPLICABLE) SOIL AMENDMENTS
PRIOR TO INSTALLATION. RAKE ALL SEED INTO THE UPPER 0.5" [13] OF SOIL PRIOR TO
TRM OR ECB PLACEMENT.

©ONLY USE WOODEN STAKES THAT ARE OF THE SIZE AND DIMENSION SHOWN. METAL STAPLES
ARE NOT ALLOWED.

@UNROLL THE TRM OR ECB PARALLEL TO THE PRIMARY DIRECTION OF FLOW AND PLACE IT IN
DIRECT CONTACT WITH SOIL SURFACE. DO NOT STRETCH OR ALLOW TRM OR ECB TO BRIDGE
OVER SURFACE INCONSISTENCIES.

@INITIAL ANCHOR TRENCH: PROVIDE AN INITIAL ANCHOR TRENCH AT THE BEGINNING OF THE
SLOPE OR DITCH INSTALLATION FOR THE PLAN WIDTH OF THE TRM OR ECB.

(® TERMINAL TRENCH: PROVIDE A TERMINAL TRENCH AT THE END OF THE SLOPE OR DITCH
INSTALLATION FOR THE PLAN WIDTH OF THE TRM OR ECB.

@CHECK SLOT/CONSECUTIVE ROLL JOINT TRENCH: PROVIDE A CHECK SLOT A MINIMUM OF EVERY
25" [7.6 ml.DO NOT LOCATE A CHECK SLOT AT A DITCH FLOWLINE OR WHERE A
CONSTRUCTED SLOPE AND IN-PLACE SLOPE MEET.

LONGITUDINAL TRENCH

BACKFILL AND COMPACT TRENCH/

? ‘J\L LONGITUDINAL

WIDTH OF TRM OR ECB INSTALLATION TRENCH

Y

DITCH INSTALLATION
% UNLESS OTHERWISE NOTED IN PLANS

TURF REINFORCEMENT
MAT OR EROSION
CONTROL BLANKET

WOOD, STAKES AT
2'-0" [600]0.C.

WOOD, STAKES AT
2" -0" [60010.C.
IN THE TRENCH

CHECK SLOT/CONSECUTIVE ROLL JOINT TRENCH

|
TURF RE INFORCEMENT £3003
MAT OR EROSION ’-‘—»‘
CONTROL BLANKET

6" [150]

BACKFILL AND
COMPACT TRENCH

6" [ISO]—P-‘

WOOD STAKES_ AT
[3 m]O.C.
IN THE TRENCH

LONGITUDINAL TRENCH

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 610 610-05

UNITS SHOWN IN BRACKETS [1 ARE ROLLED EF\E%EI(?;\I CONTROL

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

--REVISED- - EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORT AT ION




LIVE LOADING: STANDARD (HS20) LOADING 4°-0" trzzol
2 ~8'-0" [24401 SECTIONS = 16'-2" (16' C.G.) [4930 (4.8 m C.G. )] B 2" % 1 172" x 174" L
4 ~8'-0" [24401 SECTIONS = 32'-2" (32' C.G.) [9810 (9.6 m C.G. )] - [51 x 38 x 6.4 L]
WIDTH 1 172" x 1 1/2" x 1/4" L
[38 x 38 x 6.4 L]
' 125) 8'-0" [2440]1 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‘
| [ | \
| Il | | |
D 3" [76] 0.1793" [4.86] 8'-0"| 7'-9 1/2" A A
= - =~ - T, ENDWALL (7 GAUGE ) [2440) [2375] t JA
1 H
11 1/2" [40] CL. <= y
2 -6" 3/4" [19] 3/4" [19] 1" ox 174"
[25.4 x 6.4]
(7601 | ! l«—2 172" 1607 CL. L
| n
— I : I — 4 — 2 WINGS REQUIRED
" VARIES WITH 6" [150] FOR EACH CATTLE
6" 11501 —~| — 64 STIRRUP | | ¢Rown — | GUARD INSTALLATION
2 _~ Bl BARS WITH 6 ~ B3 BARS 1'-0" CROSSBAR .
AT 1°-0 ON PERIVETER [305] 3" (751 CL. B5 BENT 3/16" (5 mmIpn oo
{3053 0. C. — BARS. LAP D — B — 3/16" (5 mm]
WITH B1
B2 HOOPS AT I'-8" [460] O.C. .
6" (1501 SQUARE HOLE
THROUGH ALL INTERMEDIATE SECTION A-A PLAN STEEL WING
BEARING WALLS AS DIRECTED 244 TIONS 3
BY THE PROJECT MANAGER (8" [2440 SECTIONS 8'-0" [2440)
" NOTE: EXTEND END PLATE FROM _,
Typ /400 (8 mmD)| TOP OF STRINGER TO BOTTOM OF 3 12 SPACES AT 7 1/2" [190.51 0.C. = 7'-6" (2286) ‘ .
(1/4") (6 mml) STRINGER WITH 1'-4" [400] (77— | ~— 23" [77]
OF 1/8" (31 FILLET WELD ROAD PLANS FOR
‘ | SYMMETRICALLY DISTRIBUTED TO : <Tve. ,?',':NE,SHED GRADE AND
2 ~10'-0" [30501 SECTIONS = 20'-2" (20' C.G.) [6150 (6.0 m C.G.)] % / \ FLANGE AND WEB OF STRINGER. (174") (6 mml) RO OF B acENT
3 ~10'-0" [3050] SECTIONS = 30'-2" (30" C.G.) [9200 (9.0 m C.G.)] (SEE SECTION D) CROSSBAR N oE i
4 ~10'-0" [3050] SECTIONS = 40'-2" (40" C.G.) (12 250 (12.0 m C.G. )] == 7| .
WIDTH 6 ~ 5/8" DIA. [MI16]
w8 x 18 ;oo
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" [30501 SECTION ‘ . STRINGER WASHERS AT I'-6 . —L ===2l. | 1/4" |SEE APPROVED DRAWINGS FOR
1" [25]1— } o ~— 1" [25] 4601 0. C 374" DIA. [MI9]1ANCHOR BOLTS W8 x 18 [W200 x 271 1'-0" [305] PROJECT BEFORE SETTING ANY
6 SPACES AT 2 5/8" (671 6 SPACES AT -C. g TOP OF CONC. *~ 1" 1257 Al [32.5]
2 5/8" . " ; . /W . " ; . R EMBEDDED 9" [2301 IN | v STRINGER I FOOTING GRADES.
7 A 1"-7 1/8" = 9'-6 3/4" [486 = 2916] A, 1"-7 1/8 = 9'-6 3/4" [486 = 2916] ) 2 5,8 [67] e o) CONC.; EACH STRINGER s ¥ -
te | 1] | ATTACHED WITH FOUR BOLTS. i I
SEE APPROVED SHOP DRAWINGS <B4 AT 1'F6" [460] O.C. PLACE 4" [100] DIA. x 12"
C] MULTIPLE FOR ACTUAL LOCATION OF ' ¢ o e R T TR e [305] DRAIN PIPE IN END
ANCHOR BOLTS., ————— SRR " WALLS AS DIRECTED BY THE
= - . : - T, ENDWALL INSTALLATION JOINT R L 1" -g" PROJECT MANAGER.
1] 172" 1401 cL. —~ 2 172" 1601 CL. /<) | | BACKFILL % | L 14603
2 -6" 6> HOOPS AT 1" 6" (460) e\ ! ! % GRADE BACKFILL TO DRAIN
(7603 . - TOWARD END WALLS.
¢ I 2 /2" 6ol CL. 0.C. WITH 6 ~ BI BARS 1"-6" 3" 1757 CL 1 OWARD END WALLS
£ : [ | ! l - 4 = ON PERIMETER 14603 : MAX.TzOg}ISNOG PFRTESS =
- - . 2 ~ B3 BARS AT 1'-0" [30510.C. 1.1 TON . FT.
6" [1501——| (= BESER — |=—6" 1501 (INTERMEDIATE BEARING WALL ) {105 kpal
2 ~ Bl BARS B4 STIRRUP e | ~B5 BAR AT 1'-0" [305]0.C.
81 8 WITH 6 ~ B3 BARS i (EACH END WALL)
AT 1'-0 ON PERIMETER [305] 3" [75] CL. B5 BENT
(3051 0. C. —— BARS, LAP
B2 HOOPS AT 1" -6" [460] 0. C WITH Bl SECTION B-B NOTES:
(D THE CONTRACTOR HAS THE OPTION OF
" USING PRECAST CONCRETE BASES FOR
6" (1501 SQUARE HOLE 1/8" (3 mm] /’\ //:\\ //:\\ - T
THROUGH ALL INTERMEDIATE SECTION A-A TYP'>,/8-- 3 mm]% 3/16" [5 mm) — gc\vgl—fm.cué'f??]& SEE DTL.
BEARING WALLS AS DRECTED (10' [30501 SECTIONS)
BY THE PROJECT MANAGE 4 161 THICK PLATE FENCE @ FOR CATTLE GUARDS ON FARM FIELD OR
',ﬁ T chown N SEETION 2—W8 x 18 [W200 x 271 POST PRIVATE APPROACHES, THE PRECAST
T oV v TION - ~ CONCRETE BASES IN DTL. DWG. NO.
B-B OR PLAN VIE 1 1/2" DIA. x 6" 611-10 MAY BE USED.
TR =— M38 x 1521 LAG 5
o gt on . N SCREW 1/4" [6] USE AN EVEN NUMBER OF STEEL
2 ~12'-0" [3660] SECTIONS = 24'-2" (24' C.G.) (7370 (7.2 m C.G.)] e b TP RN . A B O e CRomNED
3~ 12'-0" (36601 SECTIONS = 36'-2" (36' C.G.) [11 030 (10.8 m C.G.)]
- tU : e 4" -0" INSTALLATION IS REQUIRED.
WIDTH SECTION D 12" 012201 @ See pTL. OWG. NO. 611-05 FOR
AST-IN-PLACE CATTLE GUARD REBAR DETAILS.
. 12' -0" (36601 SECTION € 12' -0" [36601 SECTION N DT ¢
125 7 SPACES AT APPROX. T2 5/8" (671 7 SPACES AT APPROX. 2" x 1 172" x 174" L (® ANCHOR BOLTS ARE TO CONFORM TO
[2675]/8 __1'-7.3/4" = 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.
| n | ® ALL NUTS, BOLTS, AND WASHERS ARE
5 TO BE GALVANIZED.
= - , AN - T, ENDWALL
1] 172" 1401 CL. = s
> g 5
(7601 o felfe—2 172" 60 cL. UNITS SHOWN IN BRACKETS (1 ARE
| | L | | ¢ L | METRIC AND ARE IN MILLIMETERS (mm)
a = M k2 il' - - = UNLESS OTHER UNITS ARE SHOWN.
6" iso1—) B4 STIRRUP | XQS&\%NS " J — |=—8" 11501
2 ~ Bl BARS 1'-0" " DETAILED DRAWING
51 8 WITH 6 ~ B3 BARS . 172" DIA. [M12] J-BOLT
(3087 0.c.— ON PERMETER [305) 3 eI RN o AT EACH CONNECTION REFERENCE DWG. NO.
MR i
B2 HOOPS AT I'-6" [460] O.C.
car't Ruiko
6" (1501 SOUARE HOLE
THROUGH ALL INTERMEDIATE SECTION A-A CAST-IN-PLACE
BEARING WALLS AS DIRECTED . TIONS)
BY THE PROJECT MANAGER (127 (36601 SECTIONS STEEL WING CONNECTION DETAILS C_REVISED-- | EFFECTIVE: SEPTEMBER 2014
JULY 2016 MONT ANA DEPARTMENT
OF TRANSPQORT 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 JX
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]
T R AR
W x 18 174" 6 mm) 0 CROSSB
[W200 x 271
STRINGER 1/8" [3] MIN.
HINGE DETAIL
(HINGED AREA OPENS NOTE: LOCK DETAIL SIMILAR
FOR CLEANOUT) EXCEPT USE 5/8" DIA. [M16]
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

SECTION 611 611-03
CATTLE GUARD
HINGED GRATE

EFFECTIVE: JULY 2016

MONTANA DEPARTMENT
OF TRANSPORTAT ION




RANDOM RIPRAP CLASS I, IIOR 1l

) RIS
PLACE RIPRAP UP SLOPE - ) D% i
. Wl <2 ( ZF
1" [300]MIN. DEPTH O%Q OoA=
RIPRAP PLACED ON TOP A0S ) [EE el
OF PERMANENT EROSION %{) =1
CONTROL GEOTEXTILE %< A= T
KEYED INTO RIPRAP
/////_ PERMANENT EROSION
s - CONTROL GEOTEXTILE
SIS PER SECTION 716
T + 0.5 [150] .
o oot 2' [600IMIN. OVERLAP

ENSURE INTIMATE CONTACT OF
PERMANENT EROSION CONTROL
GEQTEXTILE TO SUBGRADE SOIL

T + 1.0 [300] =D 7/
o]
EMBANKMENT PROTECTION o T
MINIMUM T FOR: O
CLASS IRIPRAP = 1.5' [450] M
CLASS IIRIPRAP = 2.5' [750]
CLASS HIRIPRAP = 3.0" [900] SECTION A-A
TOP OF STREAM BANKT‘ TOP OF SLOPET‘
} } } } »} 1" [300IMNN.
— 1" [300IMIN. OVERLAP \ \ \ \ \ OVAERLAP
| | | | |
I I [ [
\ [ [ [ [ 4——4
\ [ [ [ [
} [ [ [ [
7777777777777 T | | | | |
! T I~ MACHINE DIRECTION | | | | bACHINE DRECTION
} OF GEOTEXTILE | | | |
| | | |
DIRECTION OF ‘L J, | | | | i
STREAM e N e O & - ———1 -t —-
CURRENT T f I f |
| | | |
} L 1" [300IMIN. OVERLAP | | | | L 1" [300IMIN.
| | | | | OVERLAP
T TTT | | | |
T
! 5 [1.5 mIMIN. OFFSET BETWEEN
‘ ADJACENT ROLL ENDS
! CROSS MACHINE
: DIRECTION

OF GEOTEXTILE

:5' .5 mIMIN. OFFSET BETWEEN

ADJACENT ROLL ENDS

GEOTEXTILE PLACEMENT DETAIL

METHOD FOR PLACING PERMANENT
EROSION CONTROL GEOTEXTILE FOR
PROTECTION OF STREAM BANKS

NOTES:

(D INSTALL PERMANENT EROSION CONTROL
GEOTEXTILE PER SECTION 622.

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

GEOTEXTILE PLACEMENT DETAIL

METHOD FOR PLACING PERMANENT
EROSION CONTROL GEOTEXTILE FOR
PROTECTION OF CUT AND FILL SLOPES

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. 613-16
SECTION 613, 622

RIPRAP SLOPE PROTECTION

(mm)

--REVISED- - EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONTANA DEPART MENT
OF TRANSPORT AT ION




Lo 6" [150]
[12. 5] . 5/16" [M8] DIA. HEX
S AR HEAD BOLT, WASHER
T : AND NUTQ®
1"-0"
[3001
RETRO-REFLECTIVE
FLUORESCENT ORANGE @ SIGN PANEL STEEL U-POST
1 °
12" a STEEL U-POST
[12.51 ° 1.12 LB. /FT. [1.7 kg/m] MIN.

(2 LB./FT. [3 kg/m] MAX.)

MIN. OF SIXTEEN 3/8" [9.5] MAX.
DIA. HOLES DRILLED OR PUNCHED
ON 1" [25] CENTERS FROM THE TOP
OF THE POST PRIOR TO GALVANIZING

TIYPE 2 OBJECT MARKER

TYP 0 T MARKER NOTES:

(DUSE TYPE 2 OBJECT MARKERS TO DELINEATE ROADSIDE CONSTRICTIONS
OF THE CLEAR ZONE (i.e. DROP OFFS, OBSTACLES, ABRUPT CHANGES

IN ROADWAY ALIGNMENT, ETC. )
(@DO NOT USE TYPE 2 OBJECT MARKERS AS CHANNELIZING DEVICES.
@ ATTACH PANELS TO POSTS AT BOTH TOP AND BOTTOM HOLE LOCATIONS.
(@ USE RETRO-REFLECTIVE SHEETING AS PER THE CONTRACT.

* REDUCE OR ELIMINATE THE 2'-0" [0.6 m] DISTANCE WHEN OBSTACLE OR HAZARD
IS LESS THAN 2'-0" [0.6 m] FROM THE EDGE OF THE DRIVING LANE.

EDGE OF
DRIVING
LANE

* 2 -0"
[0.6 m]

(MAX. )

1'-6" [0.45 m]
MIN. EMBEDMENT

8" [200]1 TO 12" ISOO]F
T/2" [187.5]}:

6" usmx/ i/s 3o
£900] |3' -0
£900
MIN.

PANEL SUPPORT
NOT SHOWN

6" [150] /
7

RETRO-REFLECTIVE
FLUORESCENT ORANGE

RETRO-REFLECTIVE
WHITE

PORTABLE VERTICAL PANEL
(VP- 1R SHOWN. REVERSE FOR VP-IL.)

PORTA VERTICAL PAN NOTES:

(DUSE PORTABLE VERTICAL PANELS AS CHANNELIZING
DEVICES ONLY. DO NOT USE PORTABLE VERTICAL
PANELS TO DELINEATE ROADSIDE CONSTRICTIONS
OF THE CLEAR ZONE.

@ VERTICAL PANELS DESIGNATED "R" ARE PLACED TO
THE RIGHT SIDE OF APPROACHING TRAFFIC. THOSE
DESIGNATED "L" ARE PLACED TO THE LEFT SIDE.

@ USE RETRO-REFLECTIVE SHEETING AS PER THE CONTRACT.

172" (901

3

2" [50]1 MAX. j r

2" [50]1 TO 6" [150]

o
T

[7%%] 2 ~ 3" [75] BANDS OF WHITE
MIN. RETRO-REFLECTIVE MATERIAL

FLUORESCENT ORANGE BODY

18 LB. [8 kgl MIN.
WEIGHTED BASE

FLEXIBLE GUIDE POST
(TUBULAR MARKER)

FLEXIBLE GUIDE POST AND PLASTIC DRUM NOTES:

(DUSE FLEXIBLE GUIDE POSTS AND PLASTIC
DRUMS AS CHANNELIZING DEVICES.

@USE ASTM TYPE 11l RETRO-REFLECTIVE
SHEETING ON ALL PLASTIC DRUMS AND
FLEXIBLE GUIDE POSTS.

@ USE ONE SIZE GUIDE POST FOR CONTINUOUS
RUNS.

»‘ rz 1/2" [65IMIN.
2" [50] MAX.
7!L 2" [501 TO 6" [150]
g
T

28" [7001 TO

48" [1200] 2 ~ 3" [75]1 BANDS OF WHITE
RETRO-REFLECTIVE MATERIAL
FLUORESCENT ORANGE BODY
HINGE — s
BASE T2" [50] MAX.

FLEXIBLE MASTIC ADHESIVE

HINGED FLEXIBLE GUIDE PQOST
(TUBULAR MARKER)
(SELF RIGHTING AFTER IMPACT)

RETRO-REFLECTIVE 18 4501
FLUORESCENT ORANGE .
(TWO MIN.)

RETRO-REFLECTIVE
WHITE (TWO MIN, )

3 -0"
[900]

4" [100] TO 6" [ISO]I
MINIMUM

ADD BALLAST ACCORDING
TO THE MANUFACTURER'S
RECOMMENDATIONS TO
HOLD THE DRUM IN PLACE.

DRUMS HAVE CLOSED TOPS.
PLASTIC DRUM

GENERAL NOTES:

(D SEE THE MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES (MUTCD) PART 6
FOR ADDITIONAL INFORMATION.

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

DETAILED DRAWING

SECTION 618 618-00

CHANNELIZING DEVICES
AND OBJECT MARKERS

--REVISED--

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONTANA DEPART MENT
OF TRANSPORTAT ION




MATCH LINE
[¢]
(o)
Wi-4L |
48" % 28" ___ a —1 650" (-195 m
[1200 x 12001 o
Wi13-1
[750 x 7501 P, o
600" [180 m]
o)
W20-2
P DETOUR
11200 x 12001 \ 1000 FT \\\\\ |
o O —-1250' ([-375 m]
S /Oo
g
3 PLASTIC DRUMS ———————————— b
¢ 750" [225 m)
i
fo SPEED o
48" ‘x 60" LIMIT | o | —1 -2000' [-600 m]
[1200 x 15001 XX
o)
250" [75 m]
| MATéii N | -2250' [-675 m]
LANE
FROM DTL. CLOSURE
DWG. NO. SERIES
618-24

LEGEND
—¥—— 0BLITERATE CONFLICTING PAVEMENT MARKINGS AND
FILL ANY EXISTING RUMBLE STRIPS WITH PMS
[¢] PLASTIC DRUMS (SEE NOTES FOR SPACING)

------ TEMPORARY STRIPING IN ACCORDANCE WITH SECTION
620 OR RAISED RIGID PAVEMENT MARKERS

DOUBLE YELLOW PAINT OR DOUBLE PLASTIC PAVEMENT
MARKING TABS AT 5' [1.5 m] SPACING

L] FLEXIBLE GLUE-DOWN GUIDE POSTS ON TWO-LANE
(SEE NOTES FOR SPACING EXCEPT AS SHOWN)

NQOTES:

(D INCLUDE REGULATORY SIGNING ONLY AS REQUIRED. REMOVE OR COVER
REGULATORY SIGNS TO MATCH ADJACENT REGULATIONS.

@THE WORK ZONE REFERS TO THE AREA WITHIN THE CONSTRUCTION
PROJECT WHERE WORK IS ACTUALLY TAKING PLACE.

@ INDICATED SPACINGS ARE INTENDED TO BE A MAXIMUM AND MAY BE
REDUCED IF CONDITIONS WARRANT.

@ xx = SPEED DETERMINED BY THE MEDIAN CROSSOVER DESIGN SPEED OR
THE PROJECT MANAGER.

®) SPACE CHANNELIZING DEVICES ON TANGENTS AT INTERVALS IN FEET
[METERS] OF NO MORE THAN TWO [0.6] TIMES THE SPEED LIMIT IN
M. P.H. AND ON ALL TAPER SECTIONS AT INTERVALS IN FEET [METERS]
OF NO MORE THAN ONE [O. 3] TIMES THE SPEED LIMIT IN M.P.H. FOR
SPEED LIMITS LESS THAN 35 M.P.H., SPACE CHANNELIZING DEVICES
AS DIRECTED BY THE PROJECT MANAGER.

® OBLITERATE ALL PAVEMENT MARKINGS THAT CONFLICT AT ANY TIME
DURING OR AFTER MEDIAN CROSSOVER USE.

(@ SEE DETAILED DRAWING 618-03.

MATCH LINE

GUIDE POSTS AT

100" [30 m]

25" [7.5 ml SPACING

R4-T7P
30" x 24" 60’
[750 x 600] 20 m)
RA-7
48" x 60"
[1200 x 15001 ‘
150"
(50 m)
RS-1a
36" x 24"
900 x 6001 Y
(ANGLE 20° TOWARDS
CROSSOVER LANE ) )

1201
TAPER

ELLO

3
0.

g m

END WORK ZONE OR

END CONSTRUCTION PROJECT

|
ADDITIONAL PLANT MIX SURFACING
TO ALLOW FOR SAFE TURNING
MOVEMENTS (SEE DTL. DWG
| NO. 618-32 FOR DIMENSIONS)
RS"_j "
v
W 360 X 9001
| m 9
\N6—3 "
2o, a8
| 48" % 12001
{1200 *
//////////,/,/
. m
100! 30
| R5-1C .
_ \ 36" 001
B
Dy H =5-0" [1.5 m] (RURAL)
P WHITE 7'-0" [2.1 m] (URBAN &
. | INTERSTATE )
R11-2
ROAD 48" x 30"
CLOSED | (1200 x 7501
B(II-R
10" -0"
[3.0 ml
@ H
100° TO 300° [30 m TO 90 ml
Wi-6
48" x 24"
h [1200 x 6001
B(II-R
10" -0"
PN o [3.0 ml
. @ H
' o 100" -
. . [30 ml
. . C100' -
UOO 00" [-30 m]
g 3 PLASTIC DRUMS TYP.
o)
k 550' [165 m]
[ |
MATCH L INE

W7-3a
[750 x 6001
We-3
48" x 48"

[1200 x 12001

W6-3
48" x 48"
[1200 x 12001

W
W

USE AS NEEDED

48" x 48"
[1200 x 12001
(USE WHEN STEP

DOWN IS 30 M. P.H.

OR GREATER)

Wie-2
30" x 24"
[750 x 6001

1334
00S

48" x 48"
[1200 x 12001

- T

-1 XX
48" x 60" —t
(1200 x 1500) LINIT |
d33dS |
|
IYP. CROSSOVER SECTION

(PLANT MIX SURFACING)
3" 0.9 m]

I8

14" [4.2 m]

3" (0.9 m]

|

We-3
" a 48" x 48"
[1200 x 1200]
1
» I MILE [1.6 km] INTERVALS
THROUGH THE DETOUR
.
We-3
& — 48" x 48"
[1200 x 12003
»
30" x 24"
X MLES {750 x 6001
. REPEAT W7-3a AT
580" 3 MILE [4.8 kml MAX
2280 m INTERVALS THROUGH
m THE DETOUR
o
.
We-3
o 1 48" x 48"
" [1200 x 12003
o
"
1000° [300 m]
"
.
I DO
RA- 1
= ——— | NOT 48" x 60"
[1200 x 15003
" PASS
. 500" [150 m]
. SPEED| | F2-1 |
X
a1 [ LIMIT| (1200 x 15003
XX (REPEAT AS
I | NEEDED )
.
1000° [300 m]
MATCH L INE

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

DETAILED DRAWING

SECTION 618 618-30
TEMPORARY

FOUR-LANE TO TWO-LANE
MEDIAN CROSSOVER

--REVISED--

EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONTANA DEPART MENT
OF TRANSPORT AT ION




SPEED R2-1 EXISTING 12’ 12
MATCH LINE = — | LUMIT | 45" 60 or NORMAL POSTED o .2 m—-| (2 mi.6m RPN
XX [1200 x 15003 SPEED LIMIT(S) _ 3.0 m)
©)]
' 3 PLASTIC |o . |
DRUMS TYP, ———————— | | d | so00
X I o| |ts0m
) | o
500° [150 m3 b | |
FOR LANE CLOSURE, USE THE 150" [45 m]
. NO FLAGGER APPLICATION OF END CONSTRUCTION PROJECT TYP.
Wi-4R THE WORK ZONE LAYOUT FROM o
T o 48" x 48" DTL. DWG. NO. 618-24 P |
[1200 x 12003
.
(o)
500 Wie-z o
- FEET (750 x 2001 | |
500" L150 mJ y 6.2 [1.9 ml MIN. ] :
30 [e]
o)
° (0.9 m;
| | | ADDITIONAL PLANT MIX
R2- 1 XX ' SPEED K SURFACING FOR SAFE _—
48" x 60" -~ o LIMIT ag s o o . o » TURNING MOVEMENTS
[1200 x 15001 433ds XX [1200 x 15001 ,' ZN 4.2 m
| e 4 150" [45 m]
° . . TYP.
500" [150 m] ADDITIONAL PLANT MIX SURFACING N °
TO ALLOW FOR SAFE TURNING | . o
MOVEMENTS (SEE DETAIL . 5
FOR DIMENSIONS ) o . )
vd ; ;
R4-1 SS W3-5 . o
ugc% < 165%01 1ON ==~ 48" x 48" Io ' : | -
X . g
0d [1200 x 12001 : L
Wie-2 . : ; ;
30" x 24" b : ' | ' '
[750 x 6001 : : : ' |
q ! ; ;
1000" [300 m] o ;
|o O.' , | ADDITIONAL SURFACING DETAIL
. M— WHITE 1231
o . / TAPER ——— OBLITERATE CONFLICTING PAVEMENT MARKINGS AND
| N ) | FILL ANY EXISTING RUMBLE STRIPS WITH PMS
- YELLOW ; o O PLASTIC DRUMS (SEE NOTES FOR SPACING)
48" x ag” R5-1a o \ o\ | 1 ] e TEMPORARY STRIPING IN ACCORDANCE WITH SECTION
We-3 [1200 x 12001 36" x 24" whone o . ; X | 620 OR RAISED RIGID PAVEMENT MARKERS
48" x 48" AR [900 x 6003 : . o
[1200 x 12003 h I DSWSE,SWH3EON STPEPH ’ . : DOUBLE YELLOW PAINT OR DOUBLE PLASTIC PAVEMENT
OR GREATER) :b .. / MARKING TABS AT 5' [1.5 ml] SPACING
" ! . ®  FLEXIBLE GLUE-DOWN GUIDE POSTS ON TWO-LANE
I 100" ; . . | (SEE NOTES FOR SPACING EXCEPT AS SHOWN)
[30 m) " . . NOTES:
ko) : :
g ! . (D INCLUDE REGULATORY SIGNING ONLY AS REQUIRED. REMOVE OR COVER REGULATORY SIGNS TO
5280 [1610 m] I . d . MATCH ADJACENT REGULATIONS.
48..‘”6)('348.. S B | @ THE WORK ZONE REFERS TO THE AREA WITHIN THE CONSTRUCTION PROJECT WHERE WORK IS
[1200 x 1200] :: C.} ., ACTUALLY TAKING PLACE.
I “040'] no : @ XX = SPEED DETERMINED BY THE MEDIAN CROSSOVER DESIGN SPEED OR THE PROJECT MANAGER.
m 5 O .
We-3 We-3 R5- 1 b . . | @ SEE DTL. DWG. NO. 618-30 FOR TYPICAL CROSSOVER SECTION DIMENSIONS.
48" x 48" = PR 48" x 48" 360 x 36 - '
[1200 x 12003 {900 x 9003 (® INDICATED SPACINGS ARE INTENDED TO BE A MAXIMUM AND MAY BE REDUCED IF CONDITIONS
- [1200 x 12001 WARRANT,
60’
120 m) (® SPACE CHANNELIZING DEVICES ON TANGENTS AT INTERVALS IN FEET [METERS] OF NO MORE THAN
TWO [0.6]1 TIMES THE SPEED LIMIT IN M.P.H. AND ON ALL TAPER SECTIONS AT INTERVALS IN
" Ra-7 FEET [METERS] OF NO MORE THAN ONE [0.31 TIMES THE SPEED LIMIT IN M.P.H. FOR SPEED
| MILE (1.6 km] INTERVALS 48" x 60 LIMITS LESS THAN 35 M.P.H., SPACE CHANNELIZING DEVICES AS DIRECTED BY THE PROJECT
THROUGH THE DETOUR (1200 x 15001 MANAGER.
w7-
30" x334.. . R4-TP @OBLITERATE ALL PAVEMENT MARKINGS THAT CONFLICT AT ANY TIME DURING OR AFTER MEDIAN
[750 x 6001 30" x 24" : CROSSOVER USE.
RIGHT . 00" [30 m],
[750 x 6001 . : GUIDE_POSTS AT | ®POST THE SPEED LIMIT APPROPRIATE FOR
I We-3 " ' 25' [7.5 ml ALL VEHICLES FOR THE REMAINDER OF THE DETAILED DRAWING
48" a8 | . . . X SPACING CONSTRUCTION PROJECT BEFORE RESUMING TO NORMAL
£1200 x 12003 - (1200 % 12001 (30 m3 s A \ POSTED SPEED LIMITS AT THE END OF THE REFERENCE DWG. NO.
x e ' CONSTRUCTION PROJECT. SECTION 618 618-32
. ' / [
" " . @WHEN AT THE END OF A CONSTRUCTION PROJECT, POST
W7-3a ' TEMPORARY
_ NEXT " . X THE SPEED LIMIT CONSISTING OF ONE LIMIT WHEN THE
tRfPeEAJm]W?M:xo AmTaTSRmLLEs [?So : 5301 . NORMAL POSTED SPEED LIMIT FOR ALL VEHICLES IS THE TWO-LANE TO FOUR-LANE
THROUGH THE DETOUR | I SAME. WHEN CAR AND TRUCK SPEED LIMITS DIFFER, MEDIAN CROSSOVER
A A POST BOTH LIMITS ON A SINGLE SIGN.
MATCH LINE ~-REVISED-- |EFFECTIVE: SEPTEMBER 2014
UNITS SHOWN IN BRACKETS [1 ARE JULY 2016
METRIC AND ARE IN MILLIMETERS (mm) MmMONTANA DEPART MENT
UNLESS OTHER UNITS ARE SHOWN. OF TRANSPORT AT ION




({OPOST THE END OF WORK ZONE SPEED LIMIT

‘ SPEED .
+750' [+225 ml- P— R 48" x 60"
XX [1200 x 15001
250" [75 ml
+500' [+150 ml4——— o - 48" x 24"
(WORK ZONEJ 11200 x 6003
500" [150 ml ‘
0 END WORK ZONE
14"
< - [4300]
] [, MIN
o
<
x‘ REFLECTIVE
o MARKERS (@
@)
=
o o BEGIN WORK ZONE
BEGIN CONSTRUCTION PROJECT
180" [55 m] FLARE (WHEN APPLICABLE)
(LENGTH ASSUMES
A 45 M. P, H.
DESIGN SPEED)
-180" [-55 m]
500' [150 m]
. —— TEMPORARY POSITIVE
[13§°m] PROTECTION BARRIER
Hi R IR )
TAPER (WHEN REQUIRED
@ o [eean ] RIT-1%
WORK ZONE 48° x 24
-500" [-150 ml L J [1200 x 6001
250" 75 m) ° — FLEXIBLE GLUE-DOWN
GUIDE POSTS®
-750' [-225 ml{—— °
e e
250" [75 ml DRUMS
) ° — TEMPORARY TRANSVERSE
-1000" [-300 m] -~ | RUMBLE STRIPS (OPTIONAL )
0
250' [75 m]
o W20- 1ax
-1250" [-375 mll— ) 48" x 48"
[1200 x 12001
o
250" [75 m]
° Wi-4
. 48" x 48"
-1500" [-450 mlg - [1200 x 12001
o (OPTIONAL )
500" [150 m]
“\ SPEED R2- 1
-2000" [-600 mlI—— R o | LUMIT 48" x 60
XX [1200 x 15001
250" [75 ml o
———FLEXIBLE ®
) GUIDE PQSTS
-2250" [-675 ml 1o
MATCH LINE |\
DWG. NO. SERIES
618-24
WORK ZONE
LEGEND
IV

[¢] PLASTIC DRUMS

° FLEXIBLE GUIDE POSTS

OBLITERATE CONFLICTING PAVEMENT MARKINGS @

(SEE NOTES FOR SPACING)

o FLEXIBLE GLUE-DOWN GUIDE POSTS
(SEE NOTES FOR SPACING)

() OBLITERATE CONFLICTING PAVEMENT MARKINGS

NOTES:

(D THESE SIGN LAYOUTS WORK IN CONJUNCTION WITH THE
LAYOUT ILLUSTRATED ON DTL. DWG. 618-24.

(@ INCLUDE REGULATORY SIGNING ONLY AS REQUIRED.
REMOVE OR COVER REGULATORY SIGNS TO MATCH
ADJACENT REGULATIONS.

@ THE WORK ZONE REFERS TO THE AREA WITHIN THE
CONSTRUCTION PROJECT WHERE WORK IS ACTUALLY
TAKING PLACE.

@ xx =

(® SPACE CHANNELIZING DEVICES ON TANGENTS AT
INTERVALS IN FEET [METERS] OF NO MORE THAN TWO
[0.6]TIMES THE SPEED LIMIT IN M.P.H. AND ON ALL
TAPER SECTIONS AT INTERVALS IN FEET [METERSI OF
NO MORE THAN ONE [0.31TIMES THE SPEED LIMIT IN
M. P, H, FOR SPEED LIMITS LESS THAN 35 M. P.H.,
SPACE CHANNELIZING DEVICES AS DIRECTED BY THE
PROJECT MANAGER.

SPEED DETERMINED BY THE PROJECT MANAGER.

(® SPACE FLEXIBLE GLUE-DOWN GUIDE POSTS USED FOR
LANE SHIFT TAPER AT INTERVALS IN FEET [METERS]
OF NO MORE THAN '/, [0.21TIMES THE SPEED IN
M. P. H.

(@ THE LANE SHIFT TAPER LENGTH ASSUMES AN 8'
[2400]1 LANE SHIFT OFFSET AND A 45 M. P.H.
APPROACH SPEED. CONTACT THE PROJECT MANAGER IF
CONDITIONS VARY,

(® TEMPORARY POSITIVE PROTECTION BARRIER CAN
TERMINATE AT THE CENTER OF THE CLOSED LANE FOR
ACCESS PURPOSES IF AN APPROVED TEMPORARY
IMPACT ATTENUATOR IS USED.

@F’LACE REFLECTIVE MARKERS ALONG THE TOP OF
TEMPORARY BARRIER AND ENSURE REFLECTORS ON
EXISTING BARRIER ARE INTACT.

APPROPRIATE FOR ALL VEHICLES FOR THE REMAINDER
OF THE CONSTRUCTION PROJECT BEFORE RESUMING TO
NORMAL POSTED SPEED LIMITS AT THE END OF THE
CONSTRUCTION PROJECT

BEGINNING AT THE SHIFTING TAPER AND CONTINUING
THROUGH THE WORK AREA.

% DENOTES SIGNS THAT ARE UNIQUE TO MONTANA.

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

DETAILED DRAWING

SECTION 618 618-33

DIVIDED FOUR-LANE
SINGLE LANE CLOSURE
LANE SHIFT
EFFECTIVE: JULY 2016

MONTANA DEPARTMENT
OF TRANSPORTAT ION




TELESCOPED SQUARE TUBES SIGN
POST INSTALLATION ON SLIP BASE

AS NOTED BY THE STAR SYMBOL
ON THE LOCATION AND
SPECIFICATION SHEETS.

TELESCOPED FULL LENGTH
2.19" AND 2.5" [56 AND 64]
PERFORATED SQUARE TUBING %%

CONNECT SIGN POST TO BREAKAWAY
PER MANUFACTURER RECOMMENDATIONS

TRIANGULAR SLIP BASE ASSEMBLY, 3 BOLT CONNECTION,

(X) SEE NOTE BELOW

T T
| m *
— ? — }‘ ‘T : ’
e e s CONNECTION PER
e ‘\ \‘ . MANUF ACTURER
R ‘\ [ RECOMMENDATION
A oA ‘\ N‘« 8 :
Ce oA
-0 %775 -
sl )
sl W, ,*A\mssm SLIP BASE INTO ANCHOR SLEEVE
e I [ . PER MANUFACTURER RECOMMENDATION
36"[900] A | B
ANCHOR U e~
SLEEVE e Ha &
St
3 X 3 ‘ ‘ N . b. .
A |l | : | —— “
R | : SINGLE HEAVY DUTY 3" [761SQUARE
S | | g NON-PERFORATED BREAKAWAY
S : b ANCHOR %%
A A " ‘ .
LA I s s
" [ [}
N I |
2 |l I C
N e e
b | b‘ 2
T

> 5> . .. |=~—USE CLASS GENERAL CONCRETE
FOUNDATION, 1'-6" DIA. x 3'-0"
[0.45 m DIA. x 0.9 m]

% SHIM AS REQUIRED PER MANUFACTURER RECOMMENDATION
TO TAKE UP TOLERANCE BETWEEN SLIP BASE STUB
AND ANCHOR SLEEVE.

EQUALLY SPACED ON A 6" [152]DIAMETER BOLT CIRCLE.

SINGLE SQUARE TUBE SIGN TO
POST INSTALLATION ON SLIP BASE

AS NOTED BY THE CIRCLE SYMBOL
ON THE LOCATION AND
SPECIFICATION SHEETS.

2.5" [64]1 PERFORATED
SQUARE TUBING ¥
O
CONNECT SIGN POST TO BREAKAWAY

/ PER MANUFACTURER RECOMMENDATIONS

TRIANGULAR SLIP BASE ASSEMBLY, 3 BOLT CONNECTION,
/EOUALLY SPACED ON A 6" [152] DIAMETER BOLT CIRCLE.
(X) SEE NOTE BELOW

[Nl
! *
, %::fk\ ‘
|
|

X }‘ 5+ 5[~ CONNECTION PER
e ! . MANUF ACTURER
S Loob RECOMMENDAT ION
2 S ‘\ N‘~ : C
e N
R [T R
s e ., >
s ol H- | INSERT SLIP BASE INTO ANCHOR SLEEVE
R e . PER MANUFACTURER RECOMMENDATION
36"[9001 [T =,
ANCHOR R | S
SLEEVE I s &
S ! |
3 X “b ‘ ‘ ‘D . Y . ;
et } } s+ s SINGLE HEAVY DUTY 3" (761SQUARE
e | E NON-PERFORATED BREAKAWAY
s e | r R ANCHOR %
pay A : N
e s T
T o | | S
i [
2 ool | Co
.o 1 S
b | . - i
, L > % . >, l<«—USE CLASS GENERAL CONCRETE

FOUNDATION, 1'-6" DIA. x 3'-0"
[0.45 m DIA. X 0.9 m]

% SHIM AS REQUIRED PER MANUFACTURER RECOMMENDATION
TO TAKE UP TOLERANCE BETWEEN SLIP BASE STUB
AND ANCHOR SLEEVE.

*% SUPPORT AND CORRESPONDING ANCHOR
SUPPORT ANCHOR
TUBE WALL TUBE WALL
SIZE WEIGHT THICKNESS SIZE WE IGHT THICKNESS
> 51) 2.42 LB. /FT. |0.105" (12 GAUGE) ) 5 C64) 18.36 LB. EA. |0.135" (10 GAUGE)
(3.6 kg/m] |C2.7 (12 GAUGE) . (8.33 kg EACH] |(3.4 (10 GAUGE)]
. 2.77 LB. /FT. 0. 105" (12 GAUGE) . 22.98 LB. EA. |O0.188" (7 GAUGE)
2.25% [e4] [4.12 ko/m] | [2.7 (12 GAUGE)] 3" 76l [10.43 kg EACHI | [4.8 (7 GAUGE)]
. 3.14 LB. /FT. |0.105" (12 GAUGE)
2.5" (64 [4.67 kg/m) | (2.7 (12 GAUGE)]

NOTES:

(D BREAKAWAY DEVICES MUST BE LISTED ON
THE DEPARTMENT'S QUALIFIED PRODUCTS
LIST.

@ USE CLASS GENERAL CONCRETE WITH
WOOD FLOAT FINISH ON TOP., FORM TOP
6" [15010F FOUNDATION.

@ GALVANIZE PIPE PER AASHTO M 111.

(@PAINT PIPE WITH ONE SHOP COAT AND ONE
FIELD COAT OF ZINC RICH BASED PAINT AND
ONE FIELD COAT OF ALUMINUM PAINT, AS
SPECIFIED IN THE STANDARD SPECIFICATIONS
SECTION 710, ON ALL SURFACES NOT IN
CONTACT WITH THE CONCRETE.

(® CONFORM STEEL PIPE TO THE REQUIREMENTS
OF ASTM A 53 TYPE E OR S, GRADE B.

(®© SUBMIT SHOP DRAWINGS TO BE APPROVED BY
THE MONTANA DEPARTMENT OF TRANSPORTATION
BEFORE FABRICATION IS BEGUN.

@ STEEL POSTS AND FOOTINGS IN PLACE,
INCLUDING ALL CONCRETE, WELDING, EXCAVATION,
AND ALL INCIDENTALS ARE INCLUDED IN THE UNIT
PRICE BID PER POUND FOR TUBULAR STEEL POSTS.

(® USE HARDWARE MEETING THE REQUIREMENTS
OF SECTION 704.

® BASE POINT OF POST LENGTH MEASUREMENT.
TYPE OF POSTS AND FOUNDATIONS, AS WELL
AS LENGTHS ARE NOTED IN THE SIGNING
QUANTITIES.

SINGLE SQUARE TUBE SIGN

POST INSTALLATION

AS NOTED BY THE TRIANGLE SYMBOL

ON THE LOCATION AND
SPECIFICATION SHEETS.

PPt

[51 OR 64] PERFORATED

2" OR 2.5"
/SOUARE TUBING %%

FASTEN POST INTO ANCHOR WITH 5/16" DIA.
(ASTM A 325) [M8 x 1.25 THREADS/mm
(ASTM F 568M CLASS 4.6)]CORNER BOLT,

1 1/2" [38 mm] ABOVE GROUND LEVEL
(7/16" [11]1DIA. HOLES). INSERT BOLT

2" HEAD FROM OPPOSITE SIDE OF EXPECTED
1501 IMPACT.  INSERT DRIVE RIVET INTO
MAX. OPPOSITE SIDE FOR ADDITIONAL STABILITY.
¢ *
—— I
. A s [ I .
L >
> L D ‘ 5 ‘ ‘ . ’»A )
Sa ! 1 INSERT SIGN
I T | A POST 18" (4503
syl | N INTO ANCHOR
R 5 1l s SLEEVE
]l [ S
S0 |
. O T St
36"[900] s [ R
ANCHOR AT T R
SLEEVE b’, . b;,,J S () SEE NOTE BELOW
N A
. e
-8 s
SR | ———SINGLE HEAVY DUTY
- Ny 2.5" OR 3" [64 OR 6]
X SQUARE NON-PERFORATED
N BREAKAWAY ANCHOR %%
DY TN
'\A .
D i i D J .
g S s - |~——USE CLASS GENERAL CONCRETE FOUNDATION,
1"-6" DIA. x 3'-0"[0.45 m DIA. x 0.9 m]
% MINIMUM OF 2 SHIMS REQUIRED PER INSTALLATION TO TAKE UP
TOLERANCE BETWEEN SUPPORT AND ANCHOR SLEEVE.

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

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. 619-14
SECTION 556,619,704, 710

SQUARE TUBULAR
SIGN POST
BREAKAWAY DEVICES

--REVISED- - EFFECTIVE: SEPTEMBER 2014

JULY 2016

MONT ANA DEPART MENT
OF TRANSPORT AT ION




ACCESSIBILITY PARKING SPACE SYMBOL

(STANDARD) (SPECIAL)

AREA = 11.00 FTZ [1.02 m?] AREA = 24.06 FT? [2.24 m?]

P = 0.04 GAL. [0.14 L] WHITE P = 0.08 GAL. [0.30 L] WHITE

P = 0.08 GAL. [0.30 L] BLUE P = 0.17 GAL. [0.64 L]BLUE

(1 SQUARE = 4" [1001) (1 SQUARE - 5.857" VERTICALLY)

(1 SQUARE = 6" [150IHORIZONTALLY)

STD. 28" [700]
SPECIAL 41" [1025]

STD. 24"
SPECIAL 36"

[600]
[9001

NOTE:
CENTER SYMBOL IN PARKING STALL.
BORDER REQUIRED UNLESS CONTRACT STATES OTHERWISE.

USE STANDARD SYMBOL UNLESS CONTRACT STATES OTHERWISE.

%% STROKE WIDTH:
STD. 3" [75]
SPECIAL 4" [100]

YIELD LINE LAYOUT
(QUANTITIES PER TRIANGLE)

(B = 2'-0" [6001)
AREA = 3.00 FT2 [0.27 m?]
P = 0.03 GAL. [0.12 L]
E = 0.04 GAL. [0.15 L]

o
B = 2'-0" [600]
H = 3'-0" [900]
S = 12" [300]

YIELD AHEAD TRIANGLE
(HIGH SPEED)

36.54 FT2 [3.33 m?]
0.39 GAL. [1.44 L]
0.50 GAL. [1.86 L]
(1 SQUARE = 4" [100])

AREA =
P
E

6'-0" [1800]

3 -0"
[900]

8" [200]

20" -0"

DIRECTHON-1OF
TRAVEL

NOTE:

FOR LOW SPEED INSTALLATIONS, THE 3'-0"
20" 0" [6100IDIMENSIONS MAY BE REDUCED
TO 2'-6" [750]JAND 13" -0" [4000IRESPECTIVELY.

[9001AND

[6100]

RAILROAD CROSSING SYMBOL

AREA = 58.10 FT2 [5.42 m?]
P = 0.62 GAL. [2.34 L]
E = 0.80 GAL. [3.03 L]
(1 SQUARE = 8" [2001)

MAY VARY ACCORDING TO LANE WIDTH
8' -0" [2500]

16" [400]

6'-0" [2000]| T— 20" -0" [6000]
10' -0" [3000]
NOTES:

(D ALL PAVEMENT MARKINGS ARE TO CONFORM TO THE REQUIREMENTS OF THE
"MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES" AND "STANDARD HIGHWAY
SIGNS" PUBLICATIONS, FROM THE FEDERAL HIGHWAY ADMINISTRATION.

@ ALL SYMBOLS ARE TO BE WHITE EXCEPT FOR THE ACCESSIBILITY PARKING
SPACE SYMBOL WHICH HAS A BLUE BACKGROUND AND WHITE HANDICAPPED
SYMBOL AND BORDER.

(DO NOT EXCEED MORE THAN ONE LANE IN WIDTH FOR ANY PAVEMENT
MARKINGS EXCEPT IN THE CASE OF THE WORD "SCHOOL". SEE DTL.
DWG. NO. 620-10 FOR MORE INFORMATION.

(@ WHEN WORDS AND SYMBOLS ARE USED IN COMBINATION, SPACE THEM
AT LEAST FOUR TIMES THE HEIGHT OF CHARACTERS FOR LOW-SPEED
ROADS, BUT NOT MORE THAN TEN TIMES THE HEIGHT OF THE
CHARACTERS UNDER ANY CONDITION.

(®QUANTITIES ARE BASED ON THE SIZES OF PAVEMENT MARKINGS SHOWN
AND ARE FOR ESTIMATING PURPOSES ONLY.

® (P) - PAINT VOLUMES ASSUME A 17 MIL [0.432]THICKNESS.
(E) - EPOXY VOLUMES ASSUME A 22 MIL [0.559]THICKNESS.

SPEED HUMP MARKINGS

AREA = 50.42 FT? [4.56 m?]
P = 0.53 GAL. [1.97 L]
E = 0.69 GAL. [2.55 L]
(1 SQUARE = 4" [100])

DIRECTION [OF
TRAVEL
|

|
|
12" 13003
\/ /I\x 12" 300

v

6' +0" [1800]

(18001

12 -0"
[37001

9'-6" [2800]
DETAILED DRAWING
ANDA . -
SECTION 620 620-20

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

PAVEMENT MARKINGS
(SYMBOLS)

--REVISED- -

EFFECTIVE: SEPTEMBER 2014

JULY 2016
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B ﬂ
NOTES:

(D INSTALL THE 4" [1021DIA. PIPE, CONCRETE BASE AND ADJUSTABLE

MONUMENT BOX AS DETAILED. PLACE CONCRETE IN THE PIPE
. UP TO 10" [255JBELOW THE TOP OF THE PIPE (DO NOT FILL
— 172" [13] (TYP.) COMPLETELY. )
" @POSITIDN THE CENTER OF THE PIPE TO WITHIN 1/2" [13JHORIZONTALLY
DEPRESS 1/4" (6] BELOW FINISH BRASS OR BRONZE MONUMENT @ OF THE DESIRED COORDINATES AND CENTER THE MONUMENT BOX
FINISH GRADE GRADE OVER THE PIPE.
(D DEPENDING ON CONTRACT REQUIREMENTS, EITHER MDT FORCES
A A A UNDER THE DIRECT SUPERVISION OF A MONTANA LICENSED PROFESSIONAL LAND
! SURVEYOR OR CONTRACTOR FORCES UNDER THE DIRECT SUPERVISION OF
A MONTANA LICENSED PROFESSIONAL LAND SURVEYOR IS REQUIRED
\7 CONCRETE 1B TO FILL THE REMAINING 10"[255] OF THE 4" (102] DIA. PIPE WITH CONCRETE,
OR ] SET AND MARK THE BRASS OR BRONZE MONUMENT WITHIN
ASPHALT THE BOX AFTER CONSTRUCTION. THE MONTANA LICENSED PROFESSIONAL
LAND SURVEYOR IS REQUIRED TO PREPARE AND FILE
I CORNER RECORDATIONS IN ACCORDANCE WITH STATE STATUTES,
2 < < i . ADMINISTRATIVE RULES OF MONTANA AND PROVISIONS OF THE
OSSO B VO VOVO) SVOV0) & 1" [25] MDT SURVEY MANUAL. PROVIDE COPIES OF FILED CORNER
S O80 080 . : RS S SN S P e RECORDATIONS TO THE PROJECT MANAGER, WHO WILL FORWARD THEM TO THE
OOOO OQOOO OQOO( c )% OO%%DOQOOOQ%%QOC DISTRICT SURVEY MANAGER.
7" 1180] Sl
900 FIOG s RGOSR ORLT @ AN ACCEPTABLE BRONZE MONUMENT IS THE "BERNTSEN C2508"
2000520005800 RIS @) QOQQO QOQQO OR APPROVED EQUAL. AN ACCEPTABLE BRASS MONUMENT IS THE
Ne@cleeNe@ele® 0% % o "SURV-KAP M/M-BCS-2 1/2 D" OR APPROVED EQUAL.
s} 89@ o) Cg)o o ‘ . '\QOOO%Q%QOOO%@
Q(QQ r@Q(Q/Qr R ‘8@00@%%% o4 (®USE CLASS GENERAL CONCRETE OR APPROVED EQUAL.
o\ JU O\ )T (0] o 2 o] O 0 QO 0
. | BRSO SRR | BSOS
< < N P N e o\ O o\ )O c
783 OO 00OS OO 0 - OOQOOOQO OOQ O(:)QO OOQ OOQO X
i SNal et et Tat 2ot SR RSP PLEN gLk ) B
5 S0U0B SO0 SO T T OB VOB N
QOOQOQQOOQOQQ SN P P Q08007 CRUSHED BLAN
Yo RO7—~008 KO~ O ‘ o 00n AGGREGATE
JQOQOO OOQOQO RO R . S-NENT: COURSE NEENAH FOUNDRY R-1968 TYPE 36-B ADJUSTABLE
b%ggoé)@% - S AT I NN %%%Q%Cgc%%%@( MONUMENT BOX (HEAVY DUTY) OR APPROVED EQUAL
050000 T G POSOB 00
Q Q RN - O
o\ YO of - o -t | e - . e o)
)OOOOQ CQ)OQOO< £ MOUND . ;‘A ,b'.“A‘,b. - ,b‘ %Og&%gc
DOQQ%?OOoQgg CONCRETE | - [*, -*] ¢ gg OOQQQQ o8
VOGOV T To DRAIN “s [L 7o ds, > 508 Q05508 O«
080 e e e Lol . P0G Ry
ot e oy NSNS IR N ENSEINSEINSEIN e V(e @ sle e N o ¢ 9 1/2" 1241
O NN 1 AU S At AR A IS S o coTes oo
300G o 0 b e OOoQoQé)Oc 8" (2031 ‘ 9 172" (2411
QO e QO - : : . QO O " "
N0 @ eTe ©0 0 ¢ RN UEIE PN , 08 Q0708 XX 1 172" 138) 1" [25) . .
R~ O R0 R -2 e EARY 174" (6] ‘ 8" [203] ‘
2'-6" [7601 MIN. 0005006» NEEIAIN el B OOOQ%)OQOC
200059 SR AR - ‘ 1" 25 ‘
(O o s s a . DI O8O0
\QON QO/ - N R }.Lfy» N - BE F\Q( A . . / L y . ./
e o v N f N‘W
(. % f 3" (763 r
‘ . > >77 1 1/2" 1381 \ \ /
e 6" [152] 6" [152]
e SUBGRADE 6 5/8" [168] 6 5/8" [168] 10 1/2"
Lot (2671
sb 12 174" 13113
e 9 3/4" [248)
e 4" [102] DIA. SCHEDULE 40 PIPE
o (PIPE MATERIAL MAY BE EITHER
| k o ALUMINUM OR GALVANIZED STEEL)
172" 113]
d CONCRETE BASE L
% Zz 4 ' )
7 1/4" 1184) 7.1/4" 1184)
I"-6" [4601 DIA. MIN, 7 5/8" [194] 7 5/8" [194]
16 172" [419] 16 1/2" 1419]
SECTION A-A SECTION B-B

DETAILED DRAWING

REFERENCE DWG. NO.

ANDA . -

SECTION 900-15
ADJUSTABLE

MONUMENT BOX
UNITS SHOWN IN BRACKETS [1 ARE

METRIC AND ARE IN MILLIMETERS (mm) --REVISED-- | EFFECTIVE: SEPTEMBER 2014

UNLESS OTHER UNITS ARE SHOWN. JULY 2016
MONT ANA DEPART MENT
OF TRANSPORT AT ION
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