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This 2003 edition drawing is NOT in conformance with the latest Caltrans Standard Plans for Guardrails.
Use Caltrans latest Standard Plans or seek Agency permission before using this drawing.

4 o~ 152mm (6") —~
~ o - (S
+ = e . ——T
ToP ¢ T0P £ € . £~ 152mm (6”) E
B gbameewn R Gqmmeem 5. LJETO
5“‘_ I—zs.smm (1-1/8") — IR J__l_’ ' ,:L TOP —-r
Lo | o1 H eTtN $
F s [+ 2| |l i <
A | £ (R ee Note 2 Typ g i 4 £
|| >s q E £l £
AN Note 2 T B B4l N 3
e © e E Ex ! l_ o 76mm (3")
o ™ 5o 286mm(1 1/5). .
€ g 28.6mm (1-1/8" ] f— 15mm (6")
z L‘\r ‘L L - BACK FRONT
x P L*r: ¥ T 152mmx152mmx356mm (6"'x6"'x1’'=2"")
1 N (4.8mm (0.1875"") THICK)
i - - TUBULAR STEEL BLOCK
SIDE FRONT SIDE FRONT
286mm ¢
W6x15 STEEL POST W6x8.5 OR W6x9 € (1-1/8" )——||-
STEEL POST 2omm (178071 56 mm 28.6mm
(1-1/gm - (1-1/8"
T i E:[: ©
E <
X © £
76mm (3") 76mm (3") 127mm (5") 127mm (5") - \ 5}:
203mm (8") [ 254mm (10™) L iR zige , &
. & S Typ
L1 EE |\ L] E]—_— _L\ SIDE. FRONT SECTION A—A
= MS—see Note 1 | | = ™ ~—see Note 1 =% ? /
Traffic
= face
2 4 .$
5 5 W6x8.5 OR W6x9 STEEL BLOCK
=\ g o =\ .\
—1 -1
NOTES
SIbE “RONT slaz ERONT 1. All holes in wood posts
6"x 8" DOUGLAS FIR POST 10"x_10" DOUGLAS FIR POST and blocks shall be
44 5mm (3/47)
2. dia.=1.6mm (1/167).
. " . . All holes in steel posts
203mm (87) o (3)] [76""" & 203mm (8 o “ )} Emmm @3 and blocks shall be
o ( o 20.6mm (13/16) dia.
c “ < maximum.
£ | S £ ; 3. Contractor may submit
R T R S N lternative steel post
- [\\ See Note 1 E - I ~— See Note 1 a . R p R
] details for Engineer's
approval.
FRONT SIDE FRONT 4. Dimensions shown for wood

post are nominal.

6"'x 8’ DOUGLAS FIR BLOCK 8"'x 8" DOUGLAS FIR BLOCK

ol RECOMMENDED BY THE SAN DIEGO
Revision |By| Approved |Dote | o\ DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL G.Parkinson|4/92
Add Metric T. Stanton |03/03 3loit/2003

METAL BEAM GUARD RAILING

POSTS AND BLOCKS

Chéirperson R.C.E. 19246 Date

DRAWING
R M—33




Double anchor CAA
See Detail A & Note 7

963mm (3’1 1/27)

T,

This 2003 edition drawing is NOT in

conformance with the latest Caltrans Standard

(66°)

(71—

Post spacing 953mm (3'~1 1(2')c-c—--l-'—-|—-'—|—-| ETW
Bridge rol S —~— Plans for Guardrails. Use Caltrans latest
See Note 6 —C See Note 11§ Standard Plans or seek Agency permission
Bridge rail — R 2 before using this drawing.
‘T 15m (50)) -
254mm x 254mm x 1.63m L2/ Ew I__ 152mm (6%) Max x Return section
gro xstwun;5-4') Shape [~ 25.4mm (17) Min
8" x 8" DF block TYPE 4 FLARE 4 'bolotf:il:s L] 6" x 8" Post
See Note 3 25.4mm (1) Min
‘ 26m (25) W
—— Post spacing, 953mm (3'-1 1/2)0-C /_ DETAIL A
Bridge rail < | -eridge rail ine H 40 e -
) = 1. , )

See Note 6 ’\lﬁ (tili:glseidgsl‘:hor f;;mm "N" ) “ Fl/"I i
254mm x 254mm x 1.63m (6" = ‘gg = zs'H
oo 574 15m (50) Parabolo S W N | ,:j“é-
8" x 8" DF block T NET B 18.72°

= -Né 24.97°
See Note 6 = 31.00'
g € ' 37.22
Bridge rail ~” |  Shoulder ~ = !
— 3.7m (25" ew- L \_See Note 11 37 —6" PARABOLIC OFFSETS
TVPE 3 FLARE See Detail A & Note 7 (Parabolig offsets, fiot 30, 5¢ used
e See Note 3
8.5 or W6 x 9 .
Steal pos? "and block 152mm x 203mm (6"x8") DF post and block Rt (1.82m
R=20.0m R=11.3m S-11 1427

Anchor Assembly
gr:ukowuy. Type M)
Note 7

152mm x 152mm x

356mm 3m _(37'~17)

\Tangent line projected
from the face of the
last two post blocks in
the straight section

Wall, ] . ] . ]

abutment, :
bridge ?
rail R
/ A -5 h ] s L >

02mm™~203m . . |

See Note 6 6 x 15 Steel post with T s (0-4) (0-8) (-0 3/4) (2-17)

11

963mm (3'-1 1/2)

(s'xls'xl'-z'l) (4.c8£nm (0.1875%) thick) See Note 13 of railing
TYPE 1M FLARE
(STEEL POST INSTALLATION)
See Notes 9 ond 13
254.mm x_254rn‘m x 1.63m 1.82m
I()‘F° p;““’un: 5'-47) 152mm x 203mm (6°x8") DF post and block fe200m Rell3 5'-11
F post =20.0m R=11.3m 1/2"
F block s . ;
8 x 8" DF block— 963mm (3-1 1727, 35.6m (R=120) (66") (3 —"

Anchor Assembly

IR ATR 91 Breakaway, T)
y, Type M)
:lzg,g:l::%lment, l‘ T T rs-_y) 6'-3")6'- e Note 7
___%EEHHHHHH B N Z03m=328mm — 330mm|
5.4mm* 63.5mm 1 02mm~205mm = = Ak Tangent line projected
See Note 6 —— ; : '_47) (0'-87) (1'-0 3/47) (2'-1 from the face of th
e W ; L 0-1) (0-21/2) (-4) (_ ) ¢ ) l;:{n twoe p::te b?ocksein
11.3m (37'-17) the straight section
18.92m (62'—1" Min) __See Note 13 of railing
R
TYPE 1M FLARE
(WOOD POST INSTALLATION)
NOTES See Notes 9 and 13 CAA = Coble Anchor Assembly
1. Post, blocks and hardware to be used are shown on Standard Drawing M-31 and M-32.
2. Guard rail post spacing to be 1.91m (6'-3") center to center, except as otherwise noted.
3. Except as noted, posts shown are 152mm x 203mm (6" x 8”) DF. W6 x 8.5 or W6 x 9 steel posts and
blocks may be specified for 152mm x 203mm (6" x 8") DF posts and blocks where applicable. Where 254mm
x 254mm (10" x 10") DF posts and 8" x 8" DF blocks are shown, W6 x 15 steel posts and tubular steel
152mm x 152mm x 356mm (6" x 6" x 1'=2") (4.8mm (0.1875 inch) thick) blocks may be specified where
applicable.
4, Top of rail to be 686mm (27") above ground line or shoulder surfacing under the rail element.
5. Direction of traffic indicated by
6. For connection details see Standard Drawing M—40 and M-41.
7. For end anchor details see Standard Drawing M—37 and M-39. v
8. Terminal Sections not to be installed on trailing end of guard rail placed adjacent to one-—way roadways.
9. The 11.3m (37'-1") flared portion of Type 1M Flare is used at approach end of guard railing for embankment
installations. L/ L/4 L/4
10. For embankment widening details to accomodate approach flores, see Revised Standard Drawing M-36.
11. Sand filled crash cushion, as shown on Standard Plan A81, or other crash cushion approved by the Engineer is TYPICAL PARABOLIC LAYOUT
required for Type 3 and 4 flares, when the end of the guard rail is within 9m (30 feet) of the edge of
traveled way (ETW) of approaching traffic. s
12. When width W, exceeds 3.7m (12 feet); to calculate the length of parabolic flare use "L=3W" and round to
nearest 3.81m (12'-6").
13. For additional requirements for the Type 1M flare installations see Standard Drawing M-37.
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853m
72 This 2003 edition drawing is NOT in conformance
10°X10"5'—4" with the latest Caltrans Standard Plans for
DF post and Guardrails. Use Caltrans latest Standard Plans or
88" 88m seek Agency permission before using this drawing.
DF block : 29
T B
\\ " N
= 25 10:1 or flatter Buy end of el
Wall, abut —/ - - —— / in cut slope. See
L s \ Edge of paved shoulde buried end anchor ABBREVIATION
bridge rail 7.6m (25") Parabola 9 P r detail Stonduﬁd Plan -
__ A77L CAA = Cable Anchor Assembly
See Note 7 TYPE 9 FLARE ©52m
R=200m Re11.3 5'-11 1/27)
1.91m1.91m, R=35.6m (120°) , (66") (37) Anchor Assembly Tangent line projected from the
Fixed object (Bridge = — M) 1o o he et B 3 block
overhead’ sign support, etc) 6'-3K6'-37) ) . A 6'-2 ee Note 8 face e last two pos’ locks
4'— 201 3/851 3/4 in the straight section of railing.
¢ (_Ereg)kcway
ype -
\¥ A 8 A A @ -9
152mm x \—
203mm (687 b | (54mmessmm 1o ,)f "1-)2(%3'"5'") (10 3/47)
DF post 1.%3,371 tsF |_ (017 (02 1/2
in L1.22m (4) Min 1" Min See Note 15
See Note 5 f—
TYPE 8M FLARE
See Note 13
Less than 1.22m (4) Double anchor CAA
See Detail A & Note 8
152mm x 203mm EWy
(68" w 11.43m _(37'-6") Parabola ES
DF post & block 1.22m (4') Min, see Note 5-| r
1.83m (6') Min: fe- | - 1.83m (6")
152mm x 203mm (6°x8%) .-l 1 Hl < r—:Fixed object
DF post & block Single anchor s B F
10"x10"x5'-4" See Note 8 S Lty
DF post & b g 8 A A
200 x 200 "x10"x5'—4" ES: t Y Mi See Note 11
DF block past column :)E. ’;‘:;"‘i 4 \ L1.22m (4) Min, ‘see'Note 5
200 x 200 15m (50) Min
DF block Twr
Use with Type 5, 6, and 8M flares when guord rail is less than 4' from fixed
object. See Note 5. For a series of columns, additional 254mm x 254mm x TYPE 6 FLARE
1.63m (10"x10"x5°-4") DF post ot 89mm (3'-1 1/2") center to center spacing
to be used between columns. Where 254mm x 254mm (10"x10") DF posts and
203mm x 203mm (8°x87) DF blocks are shown, W6x15 steel posts and tubular
steel 152mm x 152mm 356mm (6"x6"x1°-2") (4.8Bmm (0.1875") thick) blocks
may be specified where applicable. Where 152mm x 203mm (6°x8") DF posts
and blocks are are shown, W6xB.5 or W6x9 steel posts and blocks may be ~— Double anchor CAA
specified where applicable. See Detail A & Note 8
e Ew
APPROACH RAILING TRANSITION DETAIL e 3;_/5 St
.43m (37°'-6") Parabola
FOR FIXED OBJECT See Note 11 ) s
—] o m )t
@ l § 1.22m (4") Min, see Note 5
g8 ] ;]
£34 ir\a\ﬁ’\g\k See Note 11
Ret ; B \n_ A B B B B B
eturn section
I_ﬁ= 376" meiqt. ~— I \ Y .22m (4') Min, see Note 5\.
305mm (17) Min 4 Double anchor CAA
152mm x 203mm (6°x8") Post — ES See Detail A & Note 8
" Fixed object
2.4mm (1) Min TYPE_5 FLARE ’

shown on Standard Drawing M—31 and M-32.

W6x8.5 or W6x9
here applicable. Where 254mm x 254mm (10"x10") DF

(0.1875” thick) blocks may be specified where

not behind a guard rail post requires a 914mm (3')
ance cannot be obtained use approach railing transition

ailing end of guard rail placed adjacent to one—way

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE

NOTES
DETAL A 1. Post, blocks and hardware to be used are
—1/2 L 12 L 2. Guard rail post spacing to be 1.91m (6'-3") center to center, except as noted.
3. Except as noted, posts and blocks shown are 152mm x 203mm (6"x8") DF.
16 steel posts and blocks may be specified w
posts and 203mm x 203mm (8"x8") DF blocks are shown, W6x15 steel post and tubular steel
152mm x 152mm x 356mm (6"x6"x1°-2")
applicable.
Y L/A—-L/4 L4 4. Top of rail to be 686mm (27") above ground line or shoulder surfacing under the rail element.
TYPICAL PARABOLIC LAYOUT 5. A 1.22m (4") minimum clearance is required between face of rail and a fixed object located
directly behind a guard rail post.
41':,2’“ 850mm A fixed object located behind the rail but
i 2798 O46mm 308mm 137mm . 33.5mm minimum clearance. Where minimum clear
179 101 o450 g7 details for fixed objects.
6. Direction of traffic indicated by =t .
Toim (6.25) 7. For connection details see Standard Drawing M—40.
Lﬂm 8. For end anchor details see Standard Drawingd M—37 and M-39.
55m (18.72 9. Terminal sections not to be installed on tr
7.60m (24.92) roadways.
__9.48m (31.09") 10. Type 7 flare has been deleted.
) 11.30m (37.22°) 11. Sand filled crash cushion, or other crash cushion approved by the Engineer, is required for Type
i 5 and 6 flares, when the end of the guard rail is within 9.14m (30 feet) of the edge of
_g” traveled way (ETW) of approaching traffic.
37 (G"Grﬂbiéﬁﬁsgl;ol&oOFFSETS 12. When width, exceeds 3.66m .(12" feet); to calculate the length of parabolic flare use "L=3W" and
used with Type BM ﬂvrusb) round to nearest 3.81m (12'-6").
13. For additional requirements for the Type 8M flare installations see Standard Drawing M-37.
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Grind top of exist

pad as required

76mm (3") Min —f

Conc Ftg

smooth or level with mortar

63.5MM
(21/2°)

DETAIL_A

-

]

1.22m (48")

This 2003 edition drawing is NOT in conformance with the latest Caltrans Standard Plans for Guardrails.
Use Caltrans latest Standard Plans or seek Agency permission before using this drawing.

threaded rod, drill and bond in 6.35mm

(1-1/4") x 152mm (6") hole, 4 per post

POST FOOTINGS
(See note 3)

22.2mm (7/8") x 203mm (8") Continuous

DETAIL B

CAA
Breakaway, Type "A" ES ES 914mm
3'-0"
Wall, abut, 914mm , Center of terminal post
bridge rail Hinge point line
f Face of rail
A D 914 ’
mm ) ac bike @-1/?0 Dike
Simm ype
=Jgogpapan B8 _“___“_::::—::::::{ =V oo==o~====_|=t==== y See Note 6
2 T.22m (&) f HP
5 624(25_') Vi - See "Project Plans” ! y
.62m in 11.43m (37°-6") Parabola e o(r25.r) SR ) 152mm (0.5") AC Dike, § or
J00mm _(0.33) AC Dike | 52mm (0.17) AC Dike AC Dike ~ AC Dike L Note 2 !
Type 'F Type C Type C Type "A" §
1
EMBANKMENT WIDENING AND DIKE PLACEMENT DIAGRAM DIKE POSITIONING
See Notes 1 and 2 (See Note 2)
A—A 152mm (6") x 203mm (8") A—
- DF Post A .
10?_2;1;:( (6™ x 203mm (8") Ground line \ \- v Ground line
22mm (7/8") / Botts @ ~ & S S N ——— — G
70mm (2-3/4") C-C Horizontal SR | 1 | | —-W2. w2.
(Total 4) with hex ds o g7 [ | "/_65 . g—wgg . wg.g
nuts & washers E > £l o L 1 J\' L L Welded wire fabric hoop
PL 152mm x 9.52mm x 305mm:- © o E g E l,,',
(6" x 3/8% 1'-07) = 5 3 E - : : ‘\' : T
o~ 2] |
Lzé’%"“’!;":%!;‘"&i;‘:’)mm”szm , 5 T " ® Lo Lo ™~— 610mm (24" Dia PCC Fig
Hex nut TEl — = A
cut washer a E © : Y
] X la &

R
le—76mm (3") Typ

Form socket in concrete to receive 152mm (6 inch) x 203mm (8 inch)
post or place concrete around 152mm (6 inch) x 203mm (8 inch) post

wrapped with one layer of
foam sheeting.

Do not nail

13mm (1/2
polystyrene to post.

thick expanded polystyrene

Post to be centered in concrete footing.

Use where standard embedment of railing post is restricted by

underground concrete facilities such as footing of walls, columns,
A where embedment of post is less than 533mm
B where embedment of post is between

etc. Use Detail
(1'-97). Use Detail

533mm (1'-9") and 914mm (3'-0").

L38.1mm (1-1/2") Max

\
N

Min 76mm (3") x 305mm (12")

flect
%=== iﬂb 16d Galv nails

let— 57.2mm (2-1/4" Min)

Delineator
(flexible post)

Reflector

NOTES

1. For guard rail flare details, see Standard Drawings M-34 and

M-235.

. When necessary to place dike in front of quard rail

face,

only Type ‘C’ dike may be used. For dike details, see Standard

Drawing G-5.

Ground line o shoulder 3. For standard railing post embedment, see Standard Drawing
/surfocing M-31.
NTINTTS 4. Guard railing delineation to be used where shown on the
project plans.
GUARD RAILING DELINEATION 5. Direction of traffic indicated by g
See Note 4 6. When dike or curb is placed under guard railing, the maximum
height of the dike or curb shall be 101mm (0.33).
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This 2003 edition drawing is NOT in conformance with the latest Caltrans Standard Plans for Guardrails.
Use Caltrans latest Standard Plans or seek Agency permission before using this drawing.
152mm (67) x 203mm (8") x 1.63m (5°-4") DF post

21 203 152mm (67) x 203mm
(S')m):'| ‘If:;)m‘(s'-:"‘)m (87 x 1.63m (5'-47)
Trim Post To Fit

9.5mm (3/8%) Button

Steel or wood

line po:
Conc anchor (wood post shown)

19mm (3/4 7) Anchor Cable Head Bolt W/ Hex Ttnnlréul Section
/ m Anchor Coble \Rt Cet Warher IpeC
—f=—===c=13» M T
ks 77 [T 00 OJ d T Y ==
e PLAN rte ot e 1 Conc. Anchor Conc. Anchor
1.90m (6'-37) o plote washer PLAN
| 305mm g
, Fite pite washer 406mm (16 12 £ 2 See Note 1.90m (6= .
—— — 2L 305mm, _406mm 406mm See Note 5
| . E g 1 ML 029 (189 (167
| | ! 84 | I 4 T End Post
i | MRS ¢ C iy
1 ] SRk x 1.63m —
Ef: 1 EE 52mm5::c“°‘° 4 . ‘ iy N of
R 52m Nanchor p [152mm I (3/4°) Anchor Cable 1% = PL_209mm x
© -
(6 19mm (3/4 ") Anchor Cable See Note 6 [ (g7) £ [2221-60.3mm (2 3/87) 203mm x 3.2mm | L fCut Washer
L PR Y St B R
_S_g -\"5\ S1mm (2 Std galv pipe /Greund line g‘? A Ground Line W1, 11 “Ground Lim"'__N_
el LT o O e " S RN iy wa L
i 2 '8) Dia hol ~W2.9xW2.9 Wel fire ot Sl S5
£7); .r,__r_/_.T_q_u'\ms« zmn:‘t Detail ’ —_— T \ka o e
& 0 < 610mm (247) Dio- .
-t —I"~— 610mm (24") Dio Conc Anchor L4 Conc. Anchors Form socket In conc. to Receive
76mm (3°) Typ=il  See Note 8 (2 Post Only) 152mm (67) x 203mm (8") post
L.':zzsmm 5’62"); 1!33:""' (6" - or place conc. around 152mm (67)
luk;ric‘hoo;; welded wire ELEVATION ELEVATION x 203mm (8") post wrapped with
CABLE ANCHOR ASSEMBLY CABLE ANCHOR ASSEMBLY one layer of 13mm" thick expanded
polystyrene foam sheeting. Do not
(BREAKAWAY, TYPE B) (BREAKAWAY, TYPE A) nail polystyrene to post. Post to be
centered in conc. footing
. Steel or wood line posts typical »
post spacing 1.90m (6'-3") (wood post shown)
24" Dio
Conc Ftg
610mm (24°) Dia (¢

G-aty 0 ; ]

! I Back of rail for straight section

| —~— 11.43m (37 — 6) Porabola
il — 1 IB1m (12-67) odded for
I 15.2m (50°) Minimum | CAA (breakaway)
PLAN
CAA_Breakaway, L Do _not_use flat plote washers within this ares of roili CAA Breokaway
/" Type B l See Note 5 el _Type A
-~ -~ 4
/7 N

\ /
/

N
N
i o MR o (] [l fan] ’/r-| o
[ =3a> - - - - - - ) - =3, (= \
|
7

I/
T
T | .‘
iGN / |
] Ground Line I
] 11 |

=

i :%: \\%': ,
e
I P —-1
wu [ [ [ ] [ o o (¥ Ll
See Note 6 ELEVATION
__ BREAKAWAY
END _ANCHORS

End post for Cable Anchor
Assembly (Breakaway, Type B)

6" x 8" x 5'-4" DF
- 41-

PL 8" x 8" x 5/8 \J:g_m washer NOTES

Ground line — 1. For typical use of cable anchor assembly (Breakaway, Type A), see Revised
L Standard Drawings M-34 and M-35.
Extend bolt through post 2. Cable anchor assembly (Breakaway, Type B) is typically used on the trailing
END PLATE DETAIL o e ot . " end of guard railing for embankment installations except two—way road beds
less than 18.3m (60 feet) in width.

76mm omm (3/4) x 25mm (17) 3. Direction of traffic indicated by ===
sm.d( Y m ( 5 Ground ine 4, For details of Terminal Section Type C, anchor plate and 19mm (3/4") cable,
4 see Standard Dwg. M-38.
T M= omm E? 5. Do not use flot plate washers under head of rail mounting bolt at the second
EZQMm o 9! | o. . .
Z > - | < anchor post of Type A anchors and next five line posts. Use flat plate washers
(,,/5-)5 (3-1/2 < h t of Type A h d t five | ts. Use flat plat h
a|d [ on other line posts and at the first anchor post of Type A anchor and at the
. 4.m|= _ : l Type B anchor post.
P{m o | '%z5m d L sgmm (121729 LJ 6. Fort.truiling end of quard rail adjacent to one-way roadway omit terminal
SHELF _ANGLE BREAKAWAY POST section.
See Note 5 (Post Nos. 3, 4, 5 and 6)

1ol RECOMMENDED BY THE SAN DIEGO
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Neutral axis
NOTE 85.7mm (3-3/8")— /

See Standard Drawing M—37 for ] .
Breakaway End Anchor details. -,——jj [*~-76mm (3")

l—  762mm (2'-6") —=

2.74m (0.108") Nominal

762mm (2'-6")
Ws-vz-‘-[ / -| - 51mm (2)

4

T
:: - - 19mm (3/4") Dia hole == == T
g = O (s
£ T Te~ ¢ ' ! =
§ - . o= |
i N 23mm (29/32") x “
2.74mm (0.108") §s"é$n,(2(91’_3 21}8) 7o &)/ s'°2s romm 5/ pia e
Nominal Slots TERMINAL CONNECTOR FOR
TERMINAL SECTION TYPE C—ELEVATION VIEW OPTIONAL DESIGN TERMINAL SECTION TYPE C

DETAIL C

152mm (6”) x 203mm (8") DF Post
Trim post to fit

23mm (29/32") x 28.6mm (1-1/87)
Slots for splice bolts

36°
Terminal connector
See Detail

-l |—254mm ()

25.4mm (1")

b d> Bend corners (2) % | >4 -
79mm_(11%) R ' ! *
1osmm-_-| _J- L—(z7 Ky 279mm (117 R o106 L_
(4-1/47) 108mm Std Return Section 4-1/8) (41 527 2{7T
(4-1/47) . m..fm /_.;.——-)'( Al 457mm 51mm (2")
-—(13;1?74') 4(5171;"')m — e @) (12-1/4) (187
TERMINAL SECTION TYPE C OPTIONAL DESIGN TERMINAL SECTION TYPE C
DETAL A DETAIL B
S1mm
7 (2"
1.98m (6'-6") | N (f::r;—x:s]f'r:rq/xz';amm I 17.5mm (11/167)
25.4mm (1) 128.6mm : 6.35mm (1/4") weld —— _dia. hole
178mm (7") Iong stud. 15/15'} (5-1/167 all around [©]
9.5mm (3/87) 19mm (3/4") Anchor Cable to be swage connected gﬁ" ’:ut( 1f%r -
I i
| Threaded enti 31.8mm 25.4mm (1") Dia stud
re(:e:gthenme 41.3mm (1-1/4) 27mm (1-1/167) Dia hole
(1-5/8") ANCHOR CABLE WITH in 13mm (1/2°) plote
SWAGED FITTING AND STUD ?;g"(fg;gms'zg*;jd.))cggg;:'w"
DETAIL E See Detail E
15.9mm (5/87) @ Machine bolts DETAIL D
afcu yotrs on ok fre| o for /8" o >
holes Either full penetration MBGR
lOme\__( 16") vy weld or bend to fit 15.9mm (5/87) machine
(4" bolt and cut washer on
51mm (2") - L 51mm (2") 74, front face ot neutral
(;A\’ £~ ~ Neutral  oxis 2,
£H £ @_ 6.35mm NPE 1 & H @ _ym
g% E 1/4" 2o\
- = Liomm (3/4") Coble . | B s TPEZ T/ > 4 \i?o_, 7
See Detail E / J
. T — 3 l
?1 /54T)m|1/ 4/ 2 NOTE: Dimensioning applies X
d}. \\Anchor R —7—4 70mm to both types. £
MBGR rail element 4 (2-3/47) MBGR For 15.9mm (5/87)
See Detail D bolt on neutral axis
ANCHOR PLATE DETAIL SECTION A-A SECTION A-A
(ALTERNATIVE TYPE 1) (ALTERNATIVE TYPE 2)
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Double anchor rods

\\\\\\\ 152mm (6") x 203mm (8") Posts >
N::::Fj,::::;e:‘: ~~~~~~~~~~~ - Varies ,
152mm (6") x [ ~‘J\\::=:::::::;;:: \\\\\\\\ I_‘ See Note 3
203mm (8") S TESss=a_ 5 >
B'OCkS _‘ K See onchor E Det0|l R R e T ====o=—= .::'__

/ . Single anchor
Blocks shaped to fit return section 19mm (3/4”) rod

Anchor cable
EL-_AL\I_ Concrete anchor

. ., 457mm (1'=6")
|305mm (12")| 406mm (16”) Min Dia
51mm 5Tmm
(2) | 102mm102mm102mm (2" W152x216 or W152x229 Post

@] @ (W6x8.5 or W6x9)
Blocks shaped —  -_____

to fit return 7TV~
PR, B S 1 section = = TS IN

(Drawing D39B) Galv anchor ¢ to rod

Min Dia
coincide  with axis N j cover
! { of anchor cable - f=)
I 1-1/4"x 4-6" Galv rod with full penetration —T "_
welded or drop—forged 1-1/2"eye. See Notes 4 & 5. N
—

51mm (2”) Min |.

I:-_-:__—:_ .: ﬂk:@r==
e e e f
L____:_—/z___—J ” /
15.9mm (5/8") Machine bolts 19mm (3/47) cable
\TN/tCkIJt W%Shers on front face Clevis and 35mm (1-3/8") HS bolt
otal =
Anchor R Bolt Detail PLAN
A
1.91m (6'-3") L 1.68m (5'-6"") and variable |
1 See Note 2
” I Cable clip connection,
—6—1—/8 / See Deto‘ijl A
- [ 1] et /—-Terminol or
i i e ee— " i i return  section |
R e N LA
! ! N - \\‘1::1/3”\‘:hor cable ! ! Coat rod with coal 457mm
See Detal D — \A hor P ‘ tc\rI enamel or (1'-6") S51mm
ee Uetai (JA/_» nchor _coal tar epoxy (2" Min
|
|

r——-
|
|
| E—
r
|
|
[
=N

ELEVATION Cover Worth ©
#25 (#8)-1.63m (5-4").o~F~7p" =
CABLE ANCHOR ASSEMBLY  long. Total = 2 T ERLE A
(WOOD POST GUARD RAIL SHOWN) S (R
13 (#4)-Total = 4—TIR L
See Detail C  |'M=T-77-
This 2003 edition drawing is NOT in conformance with the latest Caltrans Standard 1 T Ul
Plans for Guardrails. Use Caltrans latest Standard Plans or seek Agency permission S 05mme] —w
before using this drawing. §1’T0T) 1.2(2m)mi
6))
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the latest Caltrans Standard Plans for Guardrails.
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19mm (3/4™)Cable

WANMRRReT R e T

AR

Clip spacing
114mm (4-1/2") C-C
I Anchor

M s
RS REA T TE RS

‘,‘\\\\'\‘ | Naaawe l\\1

"U"” bolts of clip on short end of cable only
"U" bolts tightened to 67.8 N—m (50 ft. Ib.) torque

CABLE CLIP CONNECTION

DETAIL A
See Note 5

19mm (3/4”") Anchor cable with
swodged fitting an

stu Terminal or

return section

—

Galv rod ¢
to coincide

with axis of
anchor cable

Clevis and 35mm
(1-3/8") HS bolt

Anchor rod

ELEVATION

CLEVIS AND BOLT CONNECTION
DETAIL B

(STEEL POST GUARD RAIL SHOWN)
See Note 5

19mm (3/47)
25.4mm Dia x 178mm lIg. stud

25.4mm (1) Dia stud/

76mmz (3”) 381mm (1'-3")%

:#13 (#4) Reinforcing steel

DETAIL C

rod

17.5mm g (11/16") hole

P 76mm x 69.9mm x 13mm

(3"x 2-3/4"x 1/2") 51mm
6.35mm ( 1/4") weld
all around

Hex nut for
25.4mm (1"") stud

1T, T
i
HHHH]

LI

ann
QI

27mm (1-1/16") Dia hole
in 13mm (1/2") plate

Standard swaged connection
for 19mm (3/4") cable
(See Detail E)

DETAIL D

cable swage connected

1” Dia x 77) 2
thrgadedlae:tire length §14?15n}r1ne (152_5_316/r?g}')
9.5mm J 9.5m,r’n
(3/8"), (3/8)] |
100 aaAaa a0 aaa e aaaaaama Y
t 1_5/8” 1—1/4"
ANCHOR CABLE WITH
SWAGED FITTING AND STUD
DETAIL E
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178mm (7") 82.6mm (3- 1/4)"j> 35mm (1-3/8")
41.3mm
3mm 1—1/4"Di ! £
(1-5/8") 47.6mm holes/ O 1L
i ~ |~

\ _(1-7/8"
31.8mm (1-1/4") | |

Dia holes \:G"}_ 322.2mm (7/8")
6.35mm (1/4() P ; 22.2mm ( 7/8")

DETAIL F W152mm x 381mm x 1.17m post
(Wex15 x 3'-10")

R 13mm (1/2") x 127mm (5")
x 127mm (5") center 33.3mm
(15/16 ")
Dia hole for rod.
A #25 (#8)
#25 (#8) T ;-—I 6.35mm (1-1/4")
: ] , Pia Galv ro ~

¢ ! ‘ . g
VIR #25 (#8)

#25 (#8)

Hex head
174 nut

OPTIONAL SINGLE ANCHOR ROD END DETAILS

Not to be used for double anchors

31.8mm (1-1/4") x 1.37m (4'-6")
Galv rods parallel to axis of guard
rail at point of anchorage 152mm

140mm

152mm
(6”)
Max

> (/\ {.AA A-'
K (&#Zwa;k'_

- 38mm (1 1/27) eye; . =~ "

” 3 31.8mm (1"1 4) X

NOTE 38mm (1 1/2 ) eyeS COnC CInChor 457M 137m (4’—6")/

Use two 31.8mm 1—1(4") dia Galv rods with (1'=6") Min dia Galv rod
hook and eye for double guard rail anchor.

DOUBLE ANCHOR SINGLE ANCHOR
ANCHOR RODS
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Back—up R See Std 152mm (6’") Min cover over
Dwg M—-32 for details top of post
1.91m (6'=3")

y Splice bolts (4)

[ ( 75
— 44.5mm x 6.35mm x 178mm
L BN /B (1-3/4"x 1/4" 7"
o 7T ;':,Zunzlt( R washer
SN ol 1t o] ' See Detail F
\ T (e
i El] 7| il | wis2 381mm x 1.17m
N Ground | ine © . mm X x 1.
— S| AR (Wex15 x 3'-107)
6'x 8"x 5'—4” DF NI 1% | see Detail G
x 8”x 5'— . .
post shown. May be i -/Conc Ftg
W6x8.5 or W6x9x6'—0" _—
Steel post (457mnr;
" 1"-6"
51 27)—
mm (2" Min Dia
BURIED POST ANCHOR
Hex nut for 15.9mm (5/8") bolt MBGR—/

Either full penetration
weld or bend to fit

15.9mm (5/8”) machine bolt
and cut washer
on front face at
neutral axis of rail.

-

Neutral axis

TYPE 1 &
TYPE 2

6.35mm (1/4")R

pp——

1/4

/
' NOTE: Dimensioning applies
to both types.

For 15.9mm (5/8") bolt
MBGR on neutral axis

SECTION A—A

SECTION A-A (ALTERNATIVE TYPE 2)

(ALTERNATIVE TYPE 1)
ANCHOR PLATE DETAILS

RECOMMENDED BY THE SAN DIEGO
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Grip =

38mm (1-1/2")

Thickness of eye on anchor

rods

+ 6.35mm (1/4")

Sl

33.3mm —|

(1-1/2")
76mm
37

(1-5/16")
YUl

13mm)
1/2'

25.4mm (1”) x 51mm (2") HS
bolt, hex nut and cut washer

198mm (7-13/16") ‘

Grip
13mm
(1/27)

NOTES

CLEVIS SECTION B—B

1. For typical use of end anchors shown on this plan, see Standard
Drawings M—34 and M-35.

2. Anchor cable to be parallel to quard rail for straight runs of rail.
Anchor cable may have angle point at anchor plate if guard rail is
curved.

3. 1.68m (5'-6") with terminal section. May be less than with return
sections if separate rods connect to concrete anchor.

4. Anchor rod hooks to be in contact with anchor reinforcement when
concrete is placed. Wire ties may be used to position anchor rods.

5. Cable clip connection (Detail A) or clevis and bolt connection (Detail B)

to be used with wood post guard railing installation. For steel

post

guard railing installations, clevis and bolt connection (Detail B) is to be
used. Other alternative for attaching cable to anchor rod must be
approved by the engineer.
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Drill and bond threaded rods in 28.6mm (1-1/8") dia

hole with epoxy cartridge

HS threaded rod with nut and washer.

432mm (1°-5") long with straight metal box spacer,
2295@12%%@? 25.4mm (17) x 406mm (1'-4") long with tapered metal
Min- | box spacer.
25.4mm (1) x 432mm (1'-5") | 254mm (,1 ) x 254mm (10”) x
HS threaded rod with nut and washer I 38 1.63m (5'-4") DF post with
£ \ L / Amm | 203mm (8’ ') x 203mm (8") x
£ g 014 356mm (1'~2") DF block (See
e | J/S;f;cer note 2 and transition details).
Metal box |
spacer \ ST o] | 7
953mm
114mm Typ , .
(4-1/2") (3 1-1/27) ——
P pLAN
—6.35mm (1/4") B washer
Terminal section
Type B : ‘
See Note 7 7
/ {
- - ) (o] )
E L/ _
E o | S—
Mol |a
2o

ELEVATION
GUARD RAIL CONNECTION TO WALL OR ABUTMENT FACE

25.4mm (1) x

114mm  229mm 114mm
(4-1/27)  (9”) (4-1/2")
Q
O
NOAWZ R
| X X 6_;‘/({\\
E E : 2 A N \
e 1
SSqAFT
~ 2= / 6.35mm Metal
1/4"
31.8mm hole— (> (174
(1-1/47)

STRAIGHT METAL BOX SPACER

See Note 6
Use when approach guard rail is not tapered

114mm  229mm 114mm
(4-1/27)  (97) (4-1/27)
&
\‘3%\{;\ 1
| I l ;\bé‘\
£ T~ Z
E~E i
5% Esg—AF -
N Sj_; e 6.35mm Metal
1/4"
31.8mm hole_/ g157_rg”)‘ (1747
(1-1/4")

TAPERED METAL BOX SPACER

See Note 6

Use when approach guard rail is tapered
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Center of anchorage ?35{";:2
\I‘_’
953mm  953mm 953mm 953mm 953mm  1.91m
Wall _’l (3- 1'/2)(3 -115) (3-1%) (3-1%)(3-1%),  (6'-3")
all, 1
e 50 g g § L1 L]
bridM
rail : —_— \(
| 254mm (10”) x 254mm (10") x 152mm (6”) x 203mm (8")
1.63m (5'-4") DF post & DF post & block
203mm (8") x 203mm (8") DF
block

APPROACH RAILING TRANSITION

WOOD POSTS

Center of anchorage

\(3'-1‘/2')

Wall, l

ot?utment 953mm  953mm 953mm 953mm 953mm  1.91m
bridge : 3-15) (3-1%) (3-1%) (3-1%) (3-1h),  (6'-3")

rail v__J

. S T T U 3

A

%
W152mm (6”) x 381mm (15")

Steel post with tubular steel

152mm (6”) x 152mm (6") x

559mm (1°=10") (4.77mm

(0.1875"" thick)) bl

APPROACH RAILING TRANSITION

ock

W152mm (6°) x 216mm (8.5")
or W162mm (6”) x 229mm (9")
Steel post & block

STEEL POSTS
381mm Maxl, Surface of construction
57.2mm ‘@ (1'-37) .
(2-1/4")—~ | ES ( 190.5/mm)~ :Shs.7r2nzI (2;'-5/8 t
» 0" 7-1/2"Min ;? readed rods w/nuts,
'115'9hmm é i/sﬂ / washers and expansion
E 1'15 wccr:]ultne& xosher > anchorage devices
SN Ipe =z .'.':/_ » ”
9 ~ L i‘¢-5 € - m=oozzzIzooz 1 76mm (3 ) x 76mm (3 )
I e &, . 5 x 13mm (1/2") R
s o~  EL | (L =)
S 9 -79.4mm (3-1/8") Min
-
1o IND ™ DF block thickness
— -———572mn’,1' &‘\/OS requ|red
*@') (2-1/47) L [ 203mm (8”) x 203mm (8")
FO—u Fe—y x 356mm (1'-2") DF block

BLOCKOUT DETAIL—ELEVATION

See Notes 9 and 10

GUARD RAIL ANCHORAGE TO WALL OR ABUTMENT

SECTION A—A
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216mm 51mm
» 31.8mm x 57.2mm
See Note 11 (8-1/2") (2") e i
/ e (1=1/4"x 2—-1/4")

Slotted holes

° 9 @ T T 23mm x 28.6mm

05mm+{305mm+ =4 # - 29/32°x1-1/8
(12 (29

Je slotted holes
< N

102mm
4”

' 229mm 2.74mr,T,1 Nominal
‘\Toper (97) (0.108™)

me shape as rail

PLAN ELEVATION eslgment section
END SECTION DETAILS

406mm
(1'=4")
229mm 90mm 13mm R 356 e 63.5mmn
@)  _(3-1/2) (1/2") 522';:m( - ) //(2-1/2)
N e
|

T T 2 + —G}— =~6.35mmPp.
¢ {r}\ = - — (1/4)
\31.8mm" hole PLATE WASHER
PLATE WASHER (1-1/47) FOR GUARD RAIL

FOR BACKSIDE OF BRIDGE RAILING

NOTES

1.

aew

10.
11.

These connection details apply to bridge rails, abutments and retaining walls. For additional
connection details for bridge railing, see the project plans.

. Where 254mm (10") x 203mm (10") DF post and 203mm (8") x 203mm (8") DF blocks are

shown, W152mm (6”) x 381mm (15”) steel posts and tubular steel 152mm (6”) x 152mm (6”) x
356mm (1'-2") (2.74mm (0.1875") thick) blocks may be specified where applicable.

Additional  details of post, blocks and hardware are shown on Standard Drawings M-32 and M-33.
Direction of traffic indicated by

For approach railing details, see Type 1 flare on Standard Drawing M—34 and transition details on
this plan.

When metal box spacer is installed, place 31.8mm (1-1/4") x 127mm (5”) and 31.8mm (1-1/4")
x 102mm (4") pipe spacers on 25.4mm (1") bolts passing through interior of tapered box spacer
and 31.8mm (1-1/4") x 133.4mm (5-1/4") pipe spacers on 25.4mm (1") bolts passing through
interior of straight box spacer.

Terminal sections will not be installed on trailing end of approach guard rail placed adjacent to
one-way roadways. When terminal section is not instal led, use backup plate between rail
element and metal box spacer. See Standard Drawing M—32 for backup plate details.

This type of connection may be used for both the approach and departing ends of structures on
roadways 8.53m (28 feet) or less in width. Use timber shims without posts where rail to wall or
abutment clearance is less than 381mm (15) inches.

. Do Not attach rail to bridge columns.

Use separate posts as shown on Standard Drawing M-35.
End sections may be cut from Type B terminal section or fabricated.
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> 203mm (8") x 203mm (8")

x 356mm (1'=2") DF block

Terminal section type A
) See Std Drawing M=-32
I & Notes 5 & 8
1
G Anchor bolts
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A 229mm ’343mm" (10,) x 1.63m (5 —4')
Bridge @) ( DF post )
< sidewalk (See Notes
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ES -
3+ i
I, o & i I B LN Al .
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Face of curb
Metal  box 953mm (3" 1-1/2")[953mm (3" 1-1/2")
spacer &
backup R A PLAN
Two 25.4mm (1”) @ Galv HS
bolts with nuts and washers.
Drill and bond two 31.8mm (1—1/4") @ Top of rail

element

bolts with HS threaded rods with nuts
and washers.

Coat rods with laquer.

660mm Min

686mm Max
(2'-2")

(2-3")

See Note 2
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CONNECTION DETAIL A

See Note 2

ANCHOR POST DETAILS
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SECTION C-C

(FOR CONNECTION DETAIL A)

Terminal section
Type A
See Std Plan A77B
& Notes 5 & 8.
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Bridge
sidewalk ¢

or curb £ ~
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R

CONNECTION DETAIL
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DEPARTING END DETAIL — For

structures with walkways on two—way
roads less than 18.3m (60 feet)

wide. The flush end section
connection for departing end

anchorage shown on Std Drawing

M—40 may be used.
~———

CONNECTION DETAIL C

See anchor post details

for connection detail B
e i
|
|
N
1
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E sidewalk —
| or curb
|
|
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b e
L e ]

PLAN

#13 (#4) Spiral
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SECTION E-E

and washers Galv gl—-
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o2 oy E ! {4? line
CRRT- L
D1 |3 i e A N
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305mm (12")
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) | (6)
7 o~
"“.
| S
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19mm (3/4") x / "

63.5mm (2-1/2")

76mm 152mm 76mm
(32, (6™, (3
|
I
T s (@)
£ oS
£ el ‘
88 E- - e—fB= | ____
N g:t 7 6.35mm (1/4")
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Bolt slot
BACK—UP PLATE METAL BOX SPACER
For use between guard rail Place 31.8mm (1-1/4") x 133.4mm (5-1/4") pipe spacers
element and metal box spacer on 25.4mm (1") bolts passing through box interior
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¢ Post \ 6.35mm (1/4") x 305mm (12"
x 305mm (1'-0") Cover B
31.8mm (1-1/4") x 63.5mm F /4
(2-1/2") Slotted holes 7Ergm Zs Smm 1/4 /V
\ . . £~
==§; N §§ R / 7'/__i§3
) ey o
wizxzo—Io T Y B -
:m M 5 g
356mm (1'-2") Sk % g
" 63.5mm ~ 7 /
(-1/2)— GO (a5/21) . el E /
M (o]
£ I \\ I ] E{_\ ::: g‘— 4/(?5‘)) % 2 V
%_% [o0] |
1/4 _\4\__:: J— | ':D ;"_’ T T T ) Y 1\2 N 3
38mm (1-1/2"g &7 s/ﬁ? E:A E L <_|\> r
6 35~ ii; o 8 3 SECTION F—F
(3/4") ANCHOR POST
Base R
SECTION G-G ASSEMBLY
See Note 7
ANCHOR POST DETAILS
(FOR CONNECTION DETAIL B)
254mm (10”)
. 152mm (6”)
Ei 6.35mm (1/4") R
G P + o
2l O BO,
31.8mm (1-1/4") holes
PLATE WASHER
NOTES

1. Connection Details A and B applies to the traffic approach end of bridges. For departure end of
bridges, see Connection Detail C.

2. When curb or sidewalk depth is less than 229mm (9”), use Connection Detail B.
Direction of traffic indicated by =g

3. For approach railing details, see Type 1 Flare on Standard Drawing M—34.

4. Terminal sections will not be installed on the trailing end of approach quard rail placed adjacent to
one—way roadways.

5. Where 254mm (10”) x 254mm (10") DF posts and 203mm (8") x 203mm (8") DF blocks are
shown, W152mm (6”) x 381mm (15”) steel post and Tubular Steel
152mm (6”) x 152mm (6”) x 356mm (1'-2") (4.76mm (0.1875") thick) blocks may be specified
where applicable.

6. Rail post assembly to be galvanized after fabrication.
7. Terminal section Type A to be used where pedestrian traffic is present.
8. For additional connection details for bridge barrier railing, see the project plans.
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