STATE OF TENNESSEE

DEPARTMENT OF TRANSPORTATION

NASHVILLE, TENNESSEE 37243-0350

INSTRUCTIONAL BULLETIN NO. 04-11

Regarding Guardrail Drawings
To Be Printed With The Plans

Effective for the July 16, 2004 bid letting, the various guardrail drawings attached to this
instructional bulletin are to be printed with the plans. They shall be identified on the lower left
hand corner of the index sheet-“To be printed with the plans”.

Copies of these drawings are attached to this instructional bulletin.
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REV. 9-15-82: CHANGED S-GR-1 TO
SEE RUB RAIL SPLICE DETAIL S-GR-11 AND REDRAWN.

RUB RAIL SPLICE PLATE REV 7-1-84: ADDED 1TEM 705-03.11,

3 DELETED M-42-151_AS REFERENCE DWG.
%" THICK Vi SPACE Vi SPACE ADDED DIMENSION 1O W-BEAN RALL
7 6'-3” C.C. OF POST 6’-3” C.C. OF POST 7 =A :
REV, 9-1-86: CHANGED ITEM
= \_\ \_\ 1 DESCRIPTIONS AND ADDED NOTE 7.
_ &=
:

OF POST jDH_ AW REV 9-5-87: CHANGED ITEM NOS.

7 7 705-01.01, 705-01.02 AND 705-01.03
! 10 705-01:04, 705-01.05 AND
705-01.06, DELETED I1TEM

me.wmammf@
RUB RAIL _HﬂH_

a3 a5 B I NO. 705-02.05.
127-4%" OR 24'-8% 1% A SECTION A-A (SAME CLASS AND TYPE REV. 11o4-87+ 4DDED 1TEN NOS
12/-5%" OR 24’ -11%" — =~ AS RAIL ELEMENT) 705-01.07 AND 705-06 CORRECTED
H\N REFERENCE FOR 705-01.04.
2'-6" OR 25'-0 3%

™~ ¢ oF PosT

REV. 3-6-90: ADDED RUB RAIL
RUB RAIL SPLICE ALTERNATES. ADDED ITEM NOS.
5 705-04.08_AND 705-06.01.

Yo THICK DELETED ITEM NOS. 705-01.07

AND 705-06.

CHANNEL RUB RAIL
RAIL SPLICES PERMITTED ONLY AT POST NOTE: HOLES IN RUB-RAIL SAME AS
IN SPICE PLATE

O REV. 10-26-91: REDREW AND
mcm 3>H7V >h1ﬁmmz>1ﬂmm REORGANIZED SHEET. UPDATED
137-1" DRAWING TO 1991 STANDARDS.
6’-3" C.C. OF POST 6’-3” C.C. OF POST O REV. 10-26-94: 1IN GENERAL NOTES
W @OIbznmv DRAWING NUMBER.
" 3 " m\
1 > mi 3 =—grg 6 R ) 3 - O REV. 1-19-95: 1IN GENERAL NOTE(®)
‘ CHANGED DORAWING NUMBER.
I 71 1 x 27 stof
d * e X1ie” HOLES O REV. 7-29-95: IN GENERAL NOTE ®
6" ADDED ITEM NOS. 705-04.20 AND
705-04.21.
hiN i | /7 {
" Py NOTE: HOLES IN RUB-RAIL SAME AS IN SPICE PLATE -27-96:
et 10 oot w131 | O ST, B e
Lo A SPLICE BOLT SLOTS . has
3y 1y
w\w\\maxmw_Nﬁ sLoTs % % RUB RAIL SPLICE DETAIL O REV. 6-10-96: ADDED DIMENSION FOR
WIDTH TO RUB RAIL SPLICE DETAIL.
BENT PLATE RUB RAIL
REV. 7-29-98 MODIFIED GENERAL
NOTE ()
REV. 9-5-98: MODIFIED GENERAL
onﬂ L PosT £PoST NOTE (.
= = L L 1L = = 1 O REV. 10-26-99: DELETED BACK UP
PLANS VIEW PLATE DETAILS.
W-BEAM OR THRIE RAIL CENERAL NOTES O REV. 9-5-00: [N GENERAL NOTES
CORRECTED ZOAM@.
THRIE-RALL ELEMENT IS FURNISKED [N LENGTHS 13'-6 }" O 26'-0 Vo AASHTO MIBO, CLASS "A",TYPE 2 _| (&) CORRUGATED SHEET STEEL BEAMS SHALL CONFORM TO THE CURRENT REQUIREMENTS OF AASHTO MI8O, CLASS A O REV. 5-27-01: IN CENERAL NOTE ®
N ¢ INTERMEDIATE © soint st TYPE 2 . RAIL MATERIAL SHALL HAVE A YIELD STRENGTH OF 50 KIPS PER SQUARE INCH AND A TENSILE e RS (o SuaRORALL
, JOINT POST \_\ 6/ -3" [ PosT 6/ -3" STRENGTH OF 70 KIPS PER SQUARE INCH. cvsTen
POST BOLT SLOT
| 4y | ayer| ~RAIL BoLT sLot (B) RUB RAILS AND RUB RAIL SPLICE PLATES SHALL CONFORM TO ASTM A36 AND SHALL BE O REV. 9-5-01: CORRECTED
A’N A A —_—— GALVANIZED IN ACCORDANCE WITH ASTM A123. . °
DIRECTION OF TRAFFIC DESCRIPTION FOR ITEM NO.
= ——— Y ) =0 (©) WHERE GUARDRAIL [S TO BE PLACED ON A CURVE WITH A RADIUS LESS THAN 150 FEET, THE RAIL 705-04.07.
=L = SECTION SHALL BE SHOP-FORMED TO THE REQUIRED RADIUS.
[ ———— 20" O REV. 9-11-02: DELETED ITEM
== W m [ | ” = (© SEE THE “RD-TS” STANDARD SERIES FOR GUARDRAIL PLACEMENT. NO. 705-01.02.
L Il o1 |
m 3 7 | ! () [TEM NUMBERS FOR PAYMENT AS DETAILED ON THESE “S-GR” SERIES OF DRAWINGS ARE AS FOLLOWS: O REV. 3-5-03: CHANGED GENERAL
ZOAW@. DELETED GENERAL NOTE
POST BOLT SLOT M RAIL BOLT SLOT @ RENUMBERED REMAINING GENERAL
(%X 2Y5") (2%2"% 1" ) NOTES.
FRONT ELEVATION “THRIE” RAIL [TEM NO. DESCRIPTION ON DWG NO.
705-01.01 GUARDRAIL AT BRIDGE ENDS S-GR-17 & S-GR-23
705-01.04 VETAL BEAM GUARD FENCE S-OR-22 & D-CE-3
705-02.01 SINGLE GUARDRAIL WITH RUB-RAIL (TYPE 2) S-GR-13 & S-GR-18
W-BEAM ELEMENT IS FLRNISHED [N LENGTHS 13-6 }p” OR 26-0 }g” ywmfo 180, CLASS "AT.TYPE 2 | WWMHWM.WW mmmmwm mﬂ%wm%wc%mmmwﬁmVs\x:m‘xif (TYPE 2) WHMMHNW w Wummuwm
7 705-03.02 MEDIAN DIVIDER GUARDRAIL (TYPE 2) S-GR-13 & S-GR-18
€ JOINT POST 6 -3 ¢ ENIERMEDIATE £ JOINT POST 705-03.03 MEDIAN DIVIDER GUARDRAIL (TYPE 2) (27" MT. HT.) S-GR-13 & S-CR-18
7 \_\ 7 \_\ 705-03.04 MEDIAN DIVIDER GUARDRAIL AT CONCRETE BARRIER S5-GR-20
20ST BOLT SLOT 705-04.02 GUARDRAIL TERMINAL (TYPE 12) S-GR-19
2 avr| avar JOINT 705-04.03 GUARDRAIL TERMINAL (TYPE 13) S-GR-19 D MINOR REVISION —- FAWA
-] 4, 4 RAIL BOLT SLOT R — QVERL AP 705-04.04 GUARDRAIL TERMINAL (TYPE 21) S-GR-26 APPROVAL NOT REQUIRED.
DIRECTION OF TRAFFIC 705-04.05 GUARDRAIL TERMINAL (TYPE IN-LINE) S-GR-18
Y \ [ 705-04.07 TANGENT ENERGY ABSORBING TERMINAL (NCHRP 350 - TL3) S-GR-32, S-GR-35
S , & S-GR-40 GTATE OF TENNESBEE
BEPARTMENT OF TRANSBPORTATION
1L
POST BOLT SLOT b RAIL BOLT SLoT ® TYPE 1: 3-1 14 ” SPACING W-BEAM & THRIE BEAM
(Ya7x 2Y5 (2%,°X 1% ) TYPE 2: 6'-3’ SPACING BARRIER RAIL
TYPE 3: 127-6" SPACING
AND RUB RAIL

FRONT ELEVATION "W”-BEAM ALTERNATES

S-GR-11




%" x 257 BUTTON HEAD BOLT
HEX NUT AND WASHER

2'-5.5 "

7.5" 8" | T7.5"

T

- 14"

Y4” HOLES THRU
POSTS AND BLOCK-0UTS HEX NUT AND 1 WASHER PER BOLT. (TYPICAL)

(SEE ADDITIONAL HOLES REOD. ON S-GR-13)

%" DIA. x 9% LENGTH, BUTTON HEAD BOLT WITH

REV. 9-15-82: CHANGED 5-GR-2 TO
S-GR-13. CONCRETE POST DELETED.

REV. 7-1-84: CORRECTED DIMENSIONS
AND NOTES. ADDED EXTRA THRIE-
BEAM DETAIL FOR CLARIFICATION.

%" DIA. x 14" LENGTH,
BUTTON HEAD BOLT WITH

HEX NUT AND 1 ROUND WASHERS
PER BOLT (TYPICAL).

REV. 9-5-87: REPLACED W6 x 16 OR
W6 x 15.5 WITH W6 x 15. ELIMIN-
ATED WELDED PLATE. ELIMINATED USE
OF WOOD POST IN TRANSITION

72

U \ .

12V47
YR

] L
% X 147
CARRIAGE

L BOLT W/WASHER

T AND HEX NUT
H ROUND LINE

w
< Gl GROUND LINE-
o

30"
il

41%”
414"

SIDE VIEW

MEDIAN DIVIDER GUARDRATL
(W-BEAM/RUB RAIL ALT.)

30"
307"

FRONT VIEW
MEDIAN DIVIDER GUARDRAIL

(SHOWING BOLT HOLES FOR W-BEAM RAIL)

DETAILS FOR WOOD POSTS AND BLOCK-0UTS

5
78" x 18" BUTTON HEAD BOLT
HEX NUT AND WASHER ol

16"

- 7%

124"
147

5.83"

%

0.170"

SIDE VIEW
SINGLE GUARDRAIL

LEGEND FOR WASHER REQUIREMENTS

1 OR 2 ROUND WASHERS — olo?

WOOD SPECIFICATIONS

@ POSTS AND BLOCK-OUTS SHALL BE OF TIMBER WITH A STRESS GRADE OF 1200 P. S. I
OR MORE, POSTS WILL HAVE NOMINAL SIZE OF 6” X B”. BLOCK-OUTS WILL HAVE
NOMINAL SIZE OF 6“ X 8” (TYPICAL SIZE 5.5” X 7.5"). TESTING SHALL BE
IN ACCORDANCE WITH WEST COAST LUMBER INSPECTION BUREAU, SOUTHERN PINE
INSPECTION BUREAU, OR OTHER APPROPRIATE TIMBER ASSOCIATIONS. TIMBER FOR
POSTS SHALL BE ROUGH SAWN (UNPLANED) WITH NOMINAL DIMENSIONS INDICATED.
TIMBER FOR BLOCK-OUTS SHALL BE S4S WITH THE TYPICAL DIMENSIONS INDICATED.

ALL WOOD POSTS AND BLOCK-QUTS SHALL BE TREATED WITH TIMBER PRESERVATIVE
AS REQUIRED BY SUBSECTION 911.02(A)

WOOD POSTS AND BLOCK-OUTS SHALL BE FURNISHED WITH HOLES FOR FUTURE RAIL
ADJUSTMENT IN ACCORDANCE WITH DETAILS SHOWN ON STANDARD DRAWINGS S-GR-13.

®
®

OF THE TENNESSEE STANDARD SPECIFICATION.

WELDED STEEL SHA

17 1%

FROM SEMI-RIGID TO RIGID RAIL.

17-4%"

%" DIA. x 3"

x:J. |

REV. 11-4-87: CHANGED POST SIZE
FOR USE ON BRIDGES.

LGTH. CARRIAGE
BOLT WITH HEX
NUT

TE -

REV. 7-29-93: REDREW AND
REORGANIZED SHEET. CORRECTED

30"
12

A

5f "~ CHANNEL RUB RAIL

DIMENSIONS FOR WELDED STEEL

SHAPE W6 X 8.5 AND W6 X 9.0.
ADDED DIMENSIONS FOR WELDED
STEEL SHAPE W6 X 15.0. ELIMINATED
USE OF “C” SHAPE POST. CORRECTED
DIMENSIONS FOR WOOD POST BLOCK-

%

274"

270
T ‘
@
i

L
(TYP.)

6 -0"

NOTE
WOOD POSTS AND WOOD
BLOCK- OUTS SHALL BE
FURNISHED WITH HOLES
FOR FUTURE ADJUSTMENT
IN ACCORDANCE W/
DETAILS SHOWN ON
STANDARD DRAWING
S-GR-13.

414"

SIDE VIEW

DETAILS FOR STEEL POSTS AND WOOD BLOCK-OUTS

SIDE VIEW DIMENSIONS BASED ON W6 X 8

> o )
3 3.94” ~ 5.99” &
o o <
@ S 0.170" |@ @ 0.230" B
x ] I | /I N
£ ” ¢ ! £
5 s g
PE WELDED STEEL SHAPE WELDED STEEL SHAPE

=i

MEDIAN DIVIDER GUARDRAIL

.5,

“ %" DIA. x 1.5” LGTH.

(C6 X 8.2) OUT. CHANGED ALL STEEL POSTS AND
BLOCK-OUTS SIDE VIEW DIMENSIONS
TO CONCUR WITH DIMENSIONS OF

W6 X 8.5 SHAPE.

GROUND

LINE

GROUND
LINE

REV. 7-29-95: CHANGED HEIGHT OF
WOOD BLOCK-OUT FROM 15 TO 14°,
IN DETAILS CORRECTED VARIOUS
MOUNTING HEIGHTS.

N

REV. 5-27-96: CHANGED
DIMENSIONS FOR FRONT VIEW OF
WOODEN MEDIAN DIVIDER GUARDRAIL.

CARRIAGE BOLT WITH
HEX NUT.

REV. 6-10-96: CHANGED LENGTH OF
% BUTTON HEAD BOLT FROM 25"

TO 18 [N SIDE VIEW SINGLE
GUARDRAIL DETAIL,

NOTE

METAL POSTS AND WOQD
BLOCK- OUTS SHALL BE
FURNISHED WITH HOLES
FOR FUTURE ADJUSTMENT
IN ACCORDANCE W/
DETAILS SHOWN ON
STANDARD DRAWING
S-GR-13.

44147

REV. 7-29-96: ADDED DIMENSION
TO SIDE VIEW FOR SINGLE
GUARDRAIL .

REV. 7-29-98: DELETED DETAILS
FOR MEDIAN DIVIDER GUARDRAIL
USING THRIE-RAIL. CHANGED
STEEL BLOCK-OUT TO WOOD BLOCK
-0UT IN ALL DETAILS AND NOTES.

SIDE VIEW
SINGLE GUARDRAIL

REV. 9-5-98: GENERAL REVISION
THROUGHOUT DRAWING. CHANGED
DRAWING NO. FROM S-GR-13 TO
S-GR-12.

REV. 3-22-99: CHANGED NUMBER
OF WASHERS WHERE BLOCK-0UT
ATTACHES TO POST FROM 2 TO 1.

OTHER DETAILS APPLY TO W6 x 9.0 AND W6 x 15.0 POSTS AND BLOCK-OUTS.

s 3 REV. 9-11-02: ADDED GENERAL
4.00" 9 5.27" S NOTE (. ADDED WELDED STEEL
S S SHAPES FOR W8X13 AND WBX21
GUARDRAIL POSTS.
[ ) — % A —
-1 REV. 5-27-03: CHANGED GENERAL
NOTE (® AND MOVED GENERAL NOTE ©
TO STANDARD DRAWINGS S5-GR-13
AND S-GR-13A.
o " < b
£ 0.230" - o 0.250" ~
= x < et x
o @
= =
2 fr— 2 v —
o =Y
0 S
« <
c S
WELDED STEEL SHAPE WELDED STEEL SHAPE

GENERAL NOTES

MATERTALS AND SPECIFICATIONS NOT SHOWN IN THESE “S-GR” SERIES OF DRAWINGS
SHALL BE IN ACCORDANCE WITH STANDARD PROVISIONS REGARDING SECTION T705.

THE CONTRACTOR MAY HAVE OPTIONAL CHOICE OF EITHER THE STEEL W6 X 8.5 OR
W6 x 9.0 HOT ROLLED OR WELDED STEEL SHAPE, OR THE WOOD POSTS WITH THEIR
COMPANION BLOCK-OUTS AS SHOWN ABOVE, WITHIN THE FOLLOWING STIPULATIONS:

(1) THE MIXING OF ANY OF THE ABOVE POSTS TYPES ON A GIVEN PRO-
JECT WILL BE AVOIDED IF POSSIBLE.

SHOULD IT BECOME NECESSARY TO CHANGE THE TYPE OF POSTS ON
A GIVEN PROJECT, THE POSTS SHALL NOT BE MIXED ON ANY GIVEN
RUN OF GUARDRAIL. (EXCEPTION, WOOD POSTS ON GUARDRAIL
TERMINALS) .

ON EXISTING STRUCTURES NOT HAVING A VERTICAL FACE FOR THE ATTACHMENT OF
TWO RAIL ELEMENTS, USE OF THE W6 x 15.0 POSTS 1S REQUIRED ON THE SEMI-RIGID
TO RIGID BARRIER TRANSITION DETAILS, SEE STANDARD DRAWINGS S-GR-16 AND
S-GR-20. THE BOLT HOLES WILL BE ORIENTED TO THE CENTER LINE OF THE FLANGE
OF THE STEEL POST AND WILL BE THE SAME SIZE AND DIMENSION AS THOSE SHOWN ON
STANDARD DRAWING S-GR-13.

®

®
®

METAL POSTS AND ALL BLOCK-OUTS SHALL BE FURNISHED WITH HOLES FOR FUTURE RAIL
ADJUSTMENT IN ACCORDANCE WITH DETAILS SHOWN ON STANDARD DRAWINGS S-GR-13 AND
S-GR-13A.

W6 x 9.0 OR W6 x 8.5 POST SHALL BE USED FOR INSTALLATIONS ON BRIDGES AS SHOWN ON
STANDARD DRAWING S-GR-22.

MINOR REVISION --

FHWA
APPROVAL NOT REOUIRED.

WELDED STEEL POSTS MAY BE USED AS ALTERNATES TO THE HOT ROLLED STEEL SHAPE.
THEY MUST CONFORM TO ASTM A-769 AND BE GALVANIZED ACCORDING TO ASTM A-123.

GTATE OF TEWNESSEE
DEPARTMENT ©F TRANSPORTATION

W-BEAM BARRIER
POST DETAILS AND
SPECIFICATIGONS

S-GR-12




27~

INITIAL INSTALLATION

o

DETAILS SHOWING HOLES REQUIRED IN POSTS AND BLOCK-0UTS

)

)

77

NN

A A

27

7.50"]

27.88"
27"

L™

FIRST ADJUSTMENT

(FOR USE IN FUTURE RAIL

ADJUSTMENT)

3 EXTRA 0.75" HOLES IN POST

~ FOR VERTICAL ADJUSTMENT
, 5.5 WOOD BLOCK-OUT FOR WOOD POST
\>/ 1y )15 INSTALLATLON NOTES
g ER
\‘ INITIAL 0.75" 2" g THE INITIAL INSTALLATION WILL REQUIRE ONE %” DIAMETER
TN HOLE /@m = 7 X 187 LONG BUTTON HEAD BOLT WITH ROUND STEEL WASHER.
o 27 — S 14" @ THE FIRST ADJUSTMENT AND THE SECOND ADJUSTMENT WILL
« 1 EXTRA 0.75° ! ﬂ T 4 REQUIRE ONE %4” DIAMETER X 18” LONG BUTTON HEAD BOLT
b HOLES IN .Voma ! . AND ONE %” DIAMETER X 18” LONG HEX HEAD BOLT. EACH
A~ FOR VERTICAL T L2 3 WILL HAVE ONE ROUND STEEL WASHER.
ADJUSTMENT /ﬂ\\\
NOTE: 1 EXTRA 0.75” HOLE
THIS HOLE REQUIRED

ONLY WHEN RUB
RAIL [S USED

SECOND ADJUSTMENT

ADJUSTABLE WOOD POSTS AND BLOCK-OUTS AT VARIOUS ADJUSTMENTS

27"

VN

/R

7.50"

INITIAL INSTALLATION

ADJUSTABLE STEEL POSTS AND BLOCK-OUTS AT VARIOUS ADJUSTMENTS

70

KV
&

7.50"
5]

277

27.88"
25.88"

FIRST ADJUSTMENT

INSTALLATION NOTES FOR BLOCK-OUTS
WITH VERTICAL ADJUSTMENT HOLES

THE INITIAL INSTALLATION WILL REQUIRE ONE %" DIAMETER
X 9 Y5 LONG BUTTON HEAD BOLT WITH ROUND STEEL WASHER.

THE FIRST ADJUSTMENT AND THE SECOND ADJUSTMENT WILL
REQUIRE ONE %~ DIAMETER X 9 Y5” LONG BUTTON HEAD BOLT
AND ONE %” DIAMETER X 9 4” LONG HEX HEAD BOLT. EACH
WILL HAVE ONE ROUND STEEL WASHER.

A

FRONT ELEVATION

IN BLOCK-OUT

FRONT ELEVATION
WOOD BLOCK-0UT

277

REV. 9-15-82: NEW DWG. WITH
DETAILS FROM DTHER OLD
S-GR-SERIES DWGS.

REV. 7-1-B4: ADDED ANCHOR
DETAILS. ADDED OR CORRECTED
NOTES FOR CLARIFICATION.
CHANGED DIMENSION ON WOOD
POST & BLOCK-DUT.

REV. 9-1-B6: CHANGED I1TEM
DESCRIPTION.
REV. 9-5-87: REPLACED Wex16

OR WEx15.5 WITH Wex15.
DELETED WELDED SOIL PLATE
AND CONCRETE BASE OPTIONS.
REVISED GUARDRAIL DETAILS
AND NOTES.

REV. 11-4-87: DELETED AND
CORRECTED NOTES.

REV. 7-5-89: DELETED ANCHOR
DETAIL
REV. 7-29-93: REDREW,

REVISED AND REORGANIZED

SHEET. MODIFIED GENERAL
NOTES.

J REV. 5-27-96: ADDED NOTE
TO W-BEAM WITH RUB-RAIL
DETAIL.

REV. 6-10-36: CHANGED

HEIGHT OF WOOD BLOCK-0UT
FROM 157 T0 14",

REV. 7-29-98: ADDED WOOD
BLOCK-OUT DETAILS FOR STEEL
POST. MODIFIED WOOD BLOCK
-0UT DETAILS FOR WOOD POST.
MOVED RAIL ELEMENT JOINT
DETAILS, IRREGCULAR SHOULDER
LINE DETAIL AND GENERAL
NOTES ©, D, aND® TO
STANDARD DRAWING S-GR-18.

REV. GENERAL
REVISION THROUGHOUT DRAWING.
CHANGED DRAWING NO.FROM
S-GR-12 TO S-GR-13.

9-5-38:

REV, 5-27-03: ADDED GENERAL
NOTES © AND @. CHANGED SHEET
NAME .

HOLES IN POST

HOLE IN POST

FOR VERTICAL ADJUSTMENT

Woop PosT FOR WOOD POST
iﬂ\\%‘” 1
TOP VIEW 1
7.50] s
] [ —  mnitiac .75 3 l-‘momx@mm%&m.chwsz
- HOLE \\\\»//7 2"
o 2" INITIAL 0.75"
& mNyMNM# 2" HOLE
L > 1*‘
N ho 1 EXTRA 0.75° hoLE wv\/AAuu | EXTRA 0.75"
- - 7.50"
1.63 ﬁw.wo: [0
SECOND ADJUSTMENT
FRONT VIEW SIDE VIEW
WOOD BLOCK-OUT DETAIL FOR STEEL POST FRONT ELEVATION
WITH VERTICAL ADJUSTMENT HOLES STEEL POST
GENERAL NOTES

@ © @6

SEE STANDARD DRAWING S-GR-12 FOR ADDITIONAL POST DETAILS AND SPECIFICATIONS.
SEE STANDARD DRAWING S-GR-14 FOR ADDITIONAL BOLT, WASHER AND NUT DETAILS AND
SPECIFICATIONS.

SEE STANDARD DRAWING S-GR-13A FOR BLOCK-OUTS WITH HORIZONTAL ADJUSTMENT HOLES
AND MOUNTING DETAILS.

RECYCLED PLASTIC GUARDRAIL BLOCKOUTS LISTED ON THE TENNESSEE DEPARTMENT OF
TRANSPORTATIONS QUALIFIED PRODUCTS LIST MAY BE SUBSTITUTED FOR WOOD BLOCKOUTS.
THE USE OF RECYCLED PLACTIC GUARDRAIL BLOCKOUTS ARE SUBJECT TO THE FOLLOWING
STIPULATIONS:

(1) THE MIXING OF BLOCKOUTS ON A GIVEN PROJECT WILL BE AVOIDED IF POSSIBLE.

(2) SHOULD 1T BECOME NECESSARY TO CHANGE THE BLOCKOUT TYPE ON A GIVEN
PROJECT. THE BLOCKOUTS SHOULD NOT BE MIXED ON A GIVEN RUN OF GUARDRAIL.
(3) BLOCKOUTS SHALL MEET NCHRP-350 GUIDELINES.

MINOR REVISION -- FHWA

APPROVAL NOT REQUIRED.

GTATE OF TEWNESSEE
DEPARTMENT ©F TRANSPORTATION

BARRIER RAIL
MOUNTING POST
BLOCK-0UTS
WITH VERTICAL
ADJUSTMENT HOLES

7-29-98 S-GR-13




o7
27.88"

SEE NOTE @

27

T
ul
2
25.88"

ADJUSTABLE STEEL POSTS AND BLOCK-OUTS AT

DETAILS SHOWING HOLES REQUIRED IN POSTS AND

(FOR USE IN FUTURE RAIL ADJUSTMENT)

o

FIRST ADJUSTMENT

7

VARIOUS ADJUSTMENTS

INSTALLATION NOTES FOR BLOCK-OUTS
WITH HORIZONTAL ADJUSTMENT HOLES

THE INITIAL INSTALLATION WILL REQUIRE ONE %3” DIAMETER
X 9 ¥ LONG BUTTON HEAD BOLT WITH ROUND STEEL WASHER.

THE FIRST ADJUSTMENT AND THE SECOND ADJUSTMENT WILL
REQUIRE TWO %" DIAMETER X 9 Y5” LONG BUTTON HEAD

EACH BOLT WILL REQUIRE ONE ROUND STEEL WASHER.

GENERAL NOTES

@ © e

SEE STANDARD DRAWING

SEE STANDARD DRAWING
SPECIFICATIONS.

SEE STANDARD DRAWING

AND MOUNTING DETAILS.

WOOD BLOCK-0UTS.

S-GR-12 FOR ADDITIONAL POST DETAILS AND SPECIFICATIONS.
S-GR-14 FOR ADDITIONAL BOLT, WASHER AND NUT DETAILS AND

S-GR-13 FOR BLOCK-OUTS WITH VERTICAL ADJUSTMENT HOLES
THE METAL POST SHOWN ON THIS SHEET MAY BE USED WITH

RECYCLED PLASTIC GUARDRAIL BLOCKOUTS LISTED ON THE TENNESSEE DEPARTMENT OF
TRANSPORTATIONS QUALIFIED PRODUCTS LIST MAY BE SUBSTITUTED FOR WOOD BLOCKOUTS.
THE USE OF RECYCLED PLACTIC GUARDRAIL BLOCKOUTS ARE SUBJECT TO THE FOLLOWING

STIPULATIONS:

(1) THE MIXING OF BLOCKOUTS ON A GIVEN PROJECT WILL BE AVOIDED IF POSSIBLE.

(2) SHOULD 17 BECOME NECESSARY TO CHANGE THE BLOCKOUT TYPE ON A GIVEN
PROJECT, THE BLOCKOUTS SHOULD NOT BE MIXED ON A GIVEN RUN OF GUARDRAIL.

(3) BLOCKOUTS SHALL

MEET NCHRP-350 GUIDELINES.

23.88"

SECOND ADJUSTMENT

Q.2
.50”

BACK VIEW

BLOCK-0UTS

. 137
4 EXTRA 0.75"

FRONT ELEVATION
STEEL POST

INITIAL 0.70"
HOLE

147

EXTRA 0.70"
HOLE TO BE

—INITIAL 0.75” HOLE

USED FOR
VERTICAL

HOLES IN POST
FOR VERTICAL ADJUSTMENT

1 EXTRA 0.75” HOLE IN POST
FOR VERTICAL ADJUSTMENT

ADJUSTMENT
MIN.

SIDE VIEW

FRONT VIEW

PLASTIC BLOCK-OUT DETAIL FOR STEEL POST

@I MINOR REVISION -- FHWA
APPROVAL NOT REQUIRED.

STATE OF TEWNESSEE
DEPARTMENT OF TRANSPORTATION

BARRIER RAIL MOUNTING
POST FOR PLASTIC
BLOCK-0UTS
WITH HORIZONTAL
ADJUSTMENT HOLES

5-27-03 S-GR-13A
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SPLICE BOLT
SLOT 2%z x 14~

ROUNDED END ELEMENT

(TO BE PR

ELEVATION

%" HOLE

EFORMED BY THE MANUFACTURER)

2Tl 2%, X 114" SLOTS
| w—\m‘
6Ys" 21" i
ELEVATION
12" | Lap
[
ols END ELEMENT FOR GUARDRAIL TERMINAL ANCHOR TYPE 2I
s (TO BE PREFORMED BY THE MANUFACTURER)
3
=
B A | avyr
®
3
X . NOTES REGARDING END TERMINALS (EXCEPT MICHIGAN SHOE)
x
I HOLE SPACING IS THE SAME AS FOR ELEMENT DETAILS. OTHER DIMENSIONS
© SHOWN MAY VARY SLIGHTLY ACCORDING TO MANUFACTURERS DETAILS. ALL
END ELEMENTS SHALL BE 12 GAGE STEEL CONFORMING TO THE REOUIREMENTS
OF AASHTO M180, CLASS A, TYPE 2. RAIL MATERIAL SHALL HAVE A YIELD

STRENGTH 50 KIPS PER SQUARE INCH AND A TENSILE STRENGTH OF 70 KIPS
PER SOUARE INCH.

FLARED END ELEMENT
(TO BE PREFORMED BY THE MANUFACTURER)

T = — — —= ! ! T
R v i I |
% L o
PLAN
(TOP)
1'-10%
iy
; o)
5 8" 8lh 4 4 _ 2
—
A
BEAM B m
ELEMENT ) B
% x 2Y5" / 3 X
SLOTTED HOLE B 3
\A - '
— \V
Al I
29,7 x 3
1" HOLES
SLOTTED HOLES ELEVATION
(FRONT)

THIS TERMINAL IS COMMONLY KNOWN AS 'MICHIGAN END SHOE"

“MICHIGAN END SHOE” TERMINALS END ELEMENT SHALL BE 10 GAGE STEEL, MATERIAL AND GALVANIZING
CONFORMING TO THE REQUIREMENTS OF AASHTO M180, CLASS B (0.135" NOMINAL) THICKNESS. TERMINAL
END ELEMENT MATERIAL SHALL HAVE A YIELD STRENGTH OF 50 KIPS PER SQUARE INCH AND A TENSILE
STRENGTH OF 70 KIPS PER SQUARE INCH.

BOLTS USED FOR ATTACHMENT OF TERMINAL ELEMENT TO BRIDGE RAIL OR GUARDRAIL TERMINAL ANCHOR,
TYPE 12 OR CONCRETE MEDIAN BARRIER SHALL BE 74 “ DIAMETER HEX HEAD, CONFORMING TO THE
REQUIREMENTS OF ASTM A-307, WITH ROUND FLAT WASHER, 2 OUTSIDE DIAMETER X 0.165” THICK,
mw>mwmzcmwmw BOLT HEAD. BOLTS AND WASHERS TO BE GALVANIZED CONFORMING TO THE REQUIREMENTS

SEE THE STRUCTURE PLANS AND BR-2 SERIES BRIDGE REPAIR STANDARD DRAWINGS FOR ATTACHMENT TO
BRIDGE RAIL.

SEE STANDARD DRAWING S-GR-19 FOR ATTACHMENT TO GUARDRATL TERMINAL ANCHOR TYPE 12 AND STEEL
INSERT SPECIFICATIONS

SEE STANDARD DRAWINGS S-MB-1 AND S-MB-2 FOR ATTACHMENT TO CONCRETE MEDIAN BARRIER WALLS.
ALL TERMINAL ELEMENT JOINTS SHALL BE OVERLAPPED SO THAT THE OUTSIDE TERMINAL EDGE OF JOINT
WILL BE FACED AWAY FROM APPROACHING TRAFFIC.

REV. 9-15-82: CHANGED S-GR-4 TO S-GR-I5.

REV. 7-1-84: CORRECTED NOTES. REOURED
VARIOUS ELEMENTS TO BE PREFORMED BY
THE MANUFACTURER.

REV. II-4-87: CORRECTED DIMENSION ON
'MICHIGAN END SHOE'.

REV. 12-29-B9: CHANGED SLOTTED HOLE
DIMENSION OF "MICHIGAN SHOE" AND NOTE
FOR TERMINAL JOINT OVERLAP.

REV. 10-26-91: REDREW AND

REORGANIZED SHEET.  UPDATED
DRAWING TO 1991 STANDARDS.

REV. 7-29-93: 1IN NOTES CHANGED
NUMBERING REFERENCE FOR BRIDGE
REPAIR STANDARD DRAWINGS FROM
M-131 SERIES TO BR-2 SERIES.

REV. 7-23-95: ADDED END TERMINAL
FOR TERMINAL ANCHOR TYPE 20 AND
TYPE 21.

REV. 7-29-98: DELETED TYPE 11
GUARDRAIL TERMINAL ANCHOR DETAIL
AND MEDIAN DIVIDER END ELEMENT
DETAIL.

REV. 9-5-98: CHANGED LABELING FOR
END ELEMENT FOR TYPE 21 GUARDRAIL
TERMINAL.

REV. 5-27-01: CORRECTED
REFERENCES TO TYPE 12 AND 21
GUARDRAIL TERMINALS.

REV. 9-5-03: CHANGED
SPECIFICATION REQUIREMENTS FOR
TERMINAL END ELEMENTS.

MINOR REVISION -- FHWA

APPROVAL NOT REQUIRED.

GTATE OF TEWNESSEE
DEPARTMENT ©F TRANSPORTATION

W-BEAM BARRIER
TERMINAL ELEMENT
DETAILS

S-GR-15




REINFORCING STEEL LEGEND

VARIES

We X 8.5 POST
SEE NOTE 69

14"

32

CLASS
(1'-g"

“A” CONCRETE DEADMAN
MINIMUM DIAMETER)

(OR SPECIFIED OPTION) WITH
12 GAGE RAIL,

REV. 5-27-96: MODIFIED
LOCATION OF TERMINAL ANCHOR
(TYPE 13) IN DETAIL ON LOWER

ITEM NO. RIGHT CORNER.

705-02.02

@]

REV. 7-29-96: MADE MINOR
DIMENSIONING CHANGES.

REV. 7-29-98: MODIFIED DETAIL

SEE ANCHOR PLATE DETAIL
ON DRAWING S-GR-28 M
| I

ﬂ “ce.

FOR BOLTS

W
ASTM A36 GALVANIZED ROD Y o>mfm

(SEE DETAIL “C") PLAN

(TOP

_3

“ AND VARIABLE

ITEM 705-02.02

REV. 12-1B-98: MODIFIED
ALL DETAILS FOR GUARDRAIL

TRAFFIC TERMINAL ANCHOR (TYPE 13).

) REV. 5-27-0l: CHANGED
DESCRIPTION FOR I[TEM NUMBERS
705-04.02 AND T05-04.03.
CHANGED SHEET NAME.

SEE NOTE

s g g g
g8 8 8 8
g § 8 g N
I I I T B <
7 7 7 7 i ~| H400
16"
o
=
o~
[ _ :
F
T ROCK SLOPE
(MODIFY FRONT FACE OF
ANCHOR BLOCK TOD SUILT
SLOPE) DR OMIT BLOCK
ELEVATION Sl Mot o
ROCK [F ENGINEER SO
AmZUV DIRECTS. /
PRoj
4 av qn —"0Posgy cur
SPACING DIMENSIONS 1 ROUND WASHER YT stope
FOR ALL BOLTS T
S 127 LAP
> . S HA0L — I R
= oo+ i - . =
=== ot ® 3 1 < < =
- 2'-0" 0" H401 — - &=
K « W
& - H40L —
2 T2” AP

SPACING DIMENSIONS
FOR REINFORCING BARS ~

ELEVATION
(FRONT)

GUARDRAIL TERMINAL (

TYPE
705-04.02 PER EACH

12)
ITEM NO.

SPECIAL INSTALLATION NOTE

FOR THE GUARDRAIL TERMINAL ANCHOR (TYPE 12) TO FUNCTION AS
IT WAS CRASH TESTED UNDER NCHRP-350 TEST LEVEL 3 IT MUST
BE CONSTRUCTED PER STANDARD DRAWING NO. S-GR-19A.

REV.
CONCRETE ANCHOR BLOCK.

% MACHINE BOLTS WITH Lr23, 085 gEHANGED

CUT WASHERS

167

GUARDRAIL TERMINAL ANCHOR (TYPE 12) GENERAL NOTES

REQUIREMENTS FOR ANCHOR INSERT BOLTS SHALL BE 7” HEX HEAD INSTALLED

IN 74" MASONRY ANCHOR. THE INSERTS ARE TO BE THREADED A MINIMUM OF

1% INCHES. THE CONTRACTOR SHALL FURNISH ANCHOR PULL-OUT DATA FROM AN
INDEPENDENT TESTING LABORATORY USING CLASS “A” CONCRETE IN ACCORDANCE WITH
STATE OF TENNESSEE “STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION”.
THE ULTIMATE LOAD FOR 74” ANCHOR SHALL BE 19,000 POUNDS. BOLTS SHALL CONFORM
TO ASTM A30T.

THE MASONRY ANCHORS SHALL BE SUB-SET IN THE CONCRETE AT A DEPTH OF BETWEEN
%2" TO Y4 AND TORQUED WITH THE END TERMINAL IN THE PLACE TO AN EQUIVALENT
DIRECT PULL-OUT LOAD OF 12,000 POUNDS. SLIPPAGE SHALL NOT EXCEED Y4”.

THE CONTRACTOR WILL PERFORM ON-SITE TESTING OF EACH BOLT IN THE PRESENCE OF
DOT PERSONNEL TO [NSURE THESE REQUIREMENTS. ANY INSTALLATION NOT MEETING
THESE REQUIREMENTS SHALL BE CORRECTED AT THE CONTRACTORS EXPENSE.

THE CONTRACTOR MAY ELECT TO USE 7 INCH DIAMETER DRILLED IN ANCHORS WITH
50 KIPS PER SQUARE INCH OR GREATER YIELD STRENGTH WHEN ATTACHING THE TERMINAL
END ELEMENTS INTO ROCK. SEE ABOVE GENERAL NOTE FOR PULL OUT REQUIREMENTS.

IF THE CONTRACTOR DRILLS THESE ANCHOR BOLTS IN ROCK, THE SAME FLARE RATE
MUST BE USED THAT WOULD BE USED WITH THE CRASH TESTED CONCRETE ANCHOR BLOCK.

UNIT PRICE FOR ITEM NO. 705-04.02, GUARDRAIL TERMINAL (TYPE 12) PER EACH
SHALL INCLUDE COSTS OF FURNISHING AND INSTALLING ONE (1) REINFORCED

CLASS “A” CONCRETE GUARDRAIL STATIONARY TERMINAL ANCHOR BLOCK, ONE(1) TERMINAL
ELEMENT FOR ANCHOR BLOCK ( MICHIGAN END SHOE ), AND ALL BOLTS, MASONRY

ANCHORS OR ANCHOR BLOCK INSERT ASSEMBLY,
COMPLETE THIS ITEM.

WASHERS AND LABOR NECESSARY TO

ESTIMATED OUANTITIES OF CONCRETE AND STEEL FOR GUARDRAIL STATIONARY TERMINAL
(TYPE 12) ARE:
CLASS “A” CONCRETE=
NO. 4 STEEL REINFORCING BARS=

0.44 CUBIC YARD
52 POUNDS

ON FRONT FACE-TOTAL 8 REV. 10-26-03: ADDED SPECIAL
ANCHOR BLOCK INSERT ASSEMBLY ey COARDRALL TERMINAL  (TYPE 129
CAST IN PLACE THREADED STEEL INSERT WITH | NOTE.
75 DIA X 2" HEX HEAD GALVANIZED BOLTS (ASTM A307)
FOT DIP ZINC COATING ASTM Al53 e
MINIMUM DIAMETER
] SWACE l==~__ ANCHOR PLATE 1-8%"
GROUND LINE— % CABLE GROUND LINE
= 10-3n SEE DETAIL “C” BELOW :
i N FOR ALTERNATE FITTINGS
» SEE DETAIL "A”
F | Ii
NO. 4 REINFORCED
STEEL ELEVATION 6
(FRONT) MINIMUM
DETAIL A"
6" MINIMUM
NO. 8 STEEL - DIAMETER
REINFORCING
BARS 5'-6” LONG GUARDRAIL TERMINAL (TYPE 13) mom
ITEM NO. 705-04.03 PER EACH %
S .
GUARDRAIL TERMINAL ANCHOR (TYPE 13) GENERAL NOTES 1" X 5°-6” GALVANIZED ROD
5/ THREADED AT ONE END OR THE
Yor e e
@) UNIT PRICE FOR ITEM NO. 705-04.03, GUARDRAIL TERMINAL (TYPE 13) PER EACH SHALL INCLUDE . ALTERNATE 1V X 5 -6 GALVANIZED
COSTS OF FURNISHING AND INSTALLING CABLE ANCHOR AND ALL COMPONENTS AS DETAILED, CONCRETE 5% o ase SoECTRICATION
“DEADMAN”, AND TERMINAL RAIL END ELEMENT, COMPLETE, [N PLACE. SEE STANDARD DRAWING NO S-GR-28 :
FOR DETAIL'S AND SPECIFICATIONS ON CABLE AND ANCHOR PLATE.
@ CABLE TO BE PARALLEL TO GUARDRAIL FOR STRALGHT RUNS OF RAIL. CABLE MAY HAVE ANGLE POINT AT DETAIL ”B” SECTION THRU DEADMAN
ANCHOR PLATE 1F GUARDRAIL 15 CURVED.
@ ESTIMATED QUANTITIES OF CONCRETE AND STEEL FOR CUARDRAIL TERMINAL (TYPE 13) ARE:
CLASS “A” CONCRETE= 0.33 CUBIC YARD
NO. 8 STEEL REINFORCING BAR= 77 POUNDS
@)  THIS TERMINAL SHALL NOT BE USED ON THE APPROACH END OF A SECTION OF GUARDRAIL.

TRAFFIC

SECURE CABLE LOOP WITH 5 U-BOLT CABLE CLAMPS.
APPLY THE U-BOLT OVER THE DEAD END OF THE CABLE.

CONTRACTOR 1S TO

THE LIVE END OF THE 17 DIAMETER HEX NUT WITH

SADDLE

AND 17 STUD

STANDARD

1
(SEE NOTES BELOW)

TURNBUCKLE
1Y4” DIAMETER GALVANIZED ROD
MEETING ASTM A36 SPECIFICATIONS

WITH WELDED EYE
DETAIL “C” ALTERNATE FITTINGS

€D STANDARD SWAGE FITTING
(SEE S-GR-28 FOR DETAILS)

EDGE OF w><mzmza‘/

CABLE WILL REST IN THE SADDLE. DEAD END (SHORT END) OF CABLE TO BE 17 DIAMETER STANDARD WASHER

ON TOP SIDE OF LIVE CABLE. FACE OF GUARDRAIL ITEM 705-04.03
; 1 DIAMETER e T wl// T GUARDRAIL TERMINAL
1" DIAMETER T

e ue (TYPE 13)
T ASTM A36 ot
\_, GALVANIZED ROD vﬂ/ " B E] m
\ CABLE CLAMP 6 2:1 SLOPES T 3:1 OR FLATTER SLOPES

MEETING CLEAR ZONE CRITERIA

HAZARD OTHER
THAN SLOPES

SKETCH SHOWING APPLICATION OF
TRAILING END TREATMENT ON
DIVIDED HIGHWAYS

MINOR REVISION

-~ FHWA

ALTERNATE FITTING GENERAL NOTES

APPROVAL NOT REQUIRED.

@0 & ©

STANDARD SWAGE FITTING WITH ONE
INCH TURNBUCKLE.

(1) INCH DIAMETER STUD TO BE USED ONLY WITH STANDARD ONE (1)
SWAGE FITTING ON ANCHOR PLATE IS SAME AS DETAIL ON STANDARD DRAWING S-GR-28.

DROP FORGED GALVANIZED STEEL TURNBUCKLE SHALL PROVIDE A MINIMUM BREAKING STRENGTH OF
40,000 POUNDS.

THE FINISHED CABLE ASSEMBLY WILL NOT BE ACCEPTABLE UNLESS IT IS IN TENSION WITH NO SAG.

THESE FITTINGS SHALL BE INSTALLED ABOVE GROUND.

STATE OF TEMNESSEE
DEPARTMENT OF TRANSPORTATION

GUARDRATL
TERMINAL ANCHORS,
TYPE 12 AND

TYPE 13

S-GR-19




NOTE:
. DESIRABLE CLEAR ZONE LINE WHEN DESIRABLE CLEAR ZONE LINE
- 100" FROM | = L FALLS INSIDE THE FILL SLOPE D
N - PAVEMENT LINE, THE FILL SLOPE BECOMES
2 & 5 | T — FiL THE CLEAR ZONE LINE.
P _ T ﬁoww . - TERMINAL
17777 = B = | ; A oTrEds G
— - _ | ANCHOR
- N / — — \ 7
“ —_
HAZARD B VEHTI, _— —
AREA /m%im?om« 45’ FROM / /
(SIDE SLOPE) /FN I T .
INE | 1o Hazagg PAVEMENT —— || 35 FRoM ~ —
— Ny CALCULATED PAVEMENT Z - _
— POINT OF
T | neED
EDGE OF mIoEromx\ /7
EDGE OF| PAVEMENT— ——— | TRAFFIC 157 MAXIMUM
—=— | TRAFFIC
D=
POINT OF THEORETICAL NEED FOR EMBANKMENT GUARDRAIL
><m4x<>mmoa>mwmwwz<wof<%w%ﬂ%1§< THE POINT OF NEED SHALL BE CONSIDERED THAT POINT WHERE. TO ONE SIDE OF THE POINT, IT WOULD BE SAFER FOR
THE VEHICLE TO CONTACT AND BE DIRECTED BY THE GUARDRALL INSTEAD OF GOING OVER THE SLOPE. T0 THE OTHER
SIDE OF THE POINT, IT WOULD BE SAFER FOR THE VEHICLE TO GO OVER THE SLOPE. AN EXIT ANGLE FROM THE ROADWAY
OF APPROXIMATELY 15° SHOULD BE UTILIZED FOR DETERMINING THE POINT OF THEORETICAL NEED. WHERE FEASIBLE,
CONSIDERATION SHOULD BE GIVEN TO FLATTENING OR FURTHER WARPING OF THE SLOPE I[N ORDER TQ “MOVE BACK"” THE
POINT OF NEED AND THEREBY REDUCE THE LENGTH OF NEEDED GUARDRAIL.
NOTE:
WHEN DESIRABLE CLEAR ZONE LINE
100° FROM FALLS INSIDE THE FILL SLOPE
o DESIRABLE CLEAR LINE, THE FILL SLOPE BECOMES STEEPER)
\ PAVEMENT ANozm LINE THE CLEAR ZONE LINE. CUT SLOPE (4:1 OR
VV/\VV/ A / QMHWr store B = C -
e // R STEEPER)— =
= Ighm ﬁ/ w
& ;SLT“H —
ORY L Ine N Lor
HAZARD ~ LINE o — CALCULATED 56'0" (SEE DETAIL
AREA & fw%aNr/ POINT OF BELOW)
i R ) NEED ITYPE 12
{SIDE SLOPE) 50" CURVE V |TERMINAL (SEE DETAIL
BELOW) ¢ DITCH
deoeanadl [oset TaPER mior seoe T | TR —
EDGE OF SHOULDER —~ J//
EDGE OF w><m§mza\ —=— TRAFFIC 15° MAXIMUM
—=—— TRAFFIC
C—=- 24" 12/ VARIABLE
A= B~
12°-0"
TYPICAL LAYOUT-CASE II FINISHED GRADE
STEEPER TERRAIN-DIVIDED HIGHWAY SHOULDER == SHOULDER 10:) ]| %op,
L SECTION “B-B”
NOTES SECTION "A-A TYPICAL SECTION
THROUGHOUT TRANSITION
CASE 1
(D IF ANY OBSTACLE (HAZARD) APPEARS IN THE DESIRABLE CLEAR ZONE AREA, 1T MUST BE REMOVED. 436 .

IF [T CANNOT BE REMOVED, THEN A NEW “POINT OF NEED”
AS THE HAZARD AND NOT THE STEEP SIDE SLOPE WHICH WAS FIRST CONSIDERED AS THE HAZARD.

CASE 1T

THE ROADWAY EMBANKMENT 1S SHOWN GOING FROM A CUT SECTION INTO A STEEP FILL SECTION VERY
FOR PROTECTION FROM THE

CLOSE TD THE CUT TD FILL GRADE POINT. HERE THE “PDINT OF NEED”
STEEP SIDE SLOPE FALLS WITHIN THE CUT SLOPE AREA. THEREFORE, THE GUARDRAIL SHALL BE
ANCHORED INTO THE CUT SECTION BACKSLOPE USING A STATIONARY GUARDRAIL TERMINAL ANCHOR
TYPE 12.

MUST BE COMPUTED USING THE DBSTACLE

GENERAL NOTES

EVERY LOCATION WHERE CLIARDRALL 1S REQUIRED MUST BE INVESTIGATED SEPARATELY.
MUST BE 1DENTIFIED AND THE “POINT OF NEED”
PROTECTION OF VEHICLES FROM THE HAZARD.

R.O.W. FENCES WILL NOT BE CONSIDERED A HAZARD,
LINE BUT INSIDE THE DESIRABLE CLEAR ZONE SHOULD BE CONSIDERED AND APPROPRIATE ACTION
TAKEN FOR VEHICLE PROTECTION.
APPROPRIATE ACTION NEEDED.

WHERE THE HAZARD APPEARS ON THE OUTSIDE OF A ROADWAY CURVE,
MUST BE USED TO DETERMINE THE LIMITS OF GUARDRAIL NEEDED.
GUIDE (2002) ",

REFER TO THE

NEEDED.

THE HAZARD
CALCULATED TO DETERMINE THE BEST TREATMENT FOR

BUT HAZARDS WHICH ARE OUTSIDE THE R.O.
COST EFFECTIVE EVALUATION MAY BE NEEDED TO HELP DECIDE THE
GOOD ENGINEERING JUDGEMENT

“ROADSIDE DESIGN

SECTION 3.2 AND STANDARD DRAWING NO. RDOI-5-12 TO HELP DECIDE WHAT THE
NECESSARY CLEAR ZONE REQUIREMENTS ARE AND THE TYPE AND LOCATION OF THE PROTECTIVE MEASURE

W,

SPECIAL DITCH NOTE

THE CONTRACTOR IS TO ADD A RUBRAIL WHENEVER THE CLEARANCE FROM THE BOTTOM OF
THE W-BEAM TO THE GROUND LINE EXCEEDS 1B INCHES.

24"

127 MIN. COVER

EXISTING GROUND

FINISHED GRADE 7

CLEAR ZONE LINE

HAZAR

Le

SEE FIGURE

D AREA

USE CRASHWORTHY

POINT OF NEED TERMINAL

O Rev.

REV.
NO.

9-15-82: S-GR-9 REDRAWN,
CHANGED TO S-GR-21.

REV. 7-1-84: ADDED REFERENCE
FOR POST NO. 3 UNDER CasE(D)
NOTE.

1-19-92: REDREW AND
REORGANIZED SHEET. CHANGED
ALL REFERENCES AND CROSS-
REFERENCING FROM THE “BARRIER

500 T~ GUIDE" TO THE “ROADSIDE DESIGN
Ly 5.27 GUIDE (1989)".

O REV. 7-29-95: 1IN TYPICAL
SHY LINE LAYOUT-CASE [ DETAIL CHANGED
=i v GUARDRAIL APPROACH TERMINAL .

2 .
MT/ A*‘ O REV. 9-5-95: CORRECTED
< TRAFFIC __EDGE OF PAVEMENT 15° MAXIMUM L Ls SECTION "D-D
O REV. 2-14-96: 1IN TYPICAL

FIGURE 5.24 APPROACH BARRIER LAYOUT VARIABLES

SHOULDER

LAYOUT-CASE [ DETAIL CHANGED
GUARDRAIL APPROACH TERMINAL .

O REV. 5-27-96: 1IN TYPICAL
LAYOUT-CASE 1 DETAIL ELIMINATED
. CLEARZONELNE 4' FLARE DIMENSION.
‘R REV.7-29-98: REMOVED
REFERENCE 10 TYPE 11, 16,
X AND 20 GUARDRAIL TERMINALS.
HAZARD AREA ADDED TYPE 38 GUARDRAIL
L TERMINAL.
USE CRASHWORTHY O REV. 5-27-Ol: MODIFIED
TERMINAL POINT OF NEED L REFERENCE REGARDING GUARDRAIL
- _— _— 50" TERMINALS.
REV. 9-11-03: MADE GENERAL
CURVE CHANGES TO TYPE 12 GUARDRAIL
| Ly TERMINAL .
= b= . O REV. 4-15-04:  CHANGED CASE I
— & — —EpEEOF FAVEMENT——— —— —— EQUATION AND REFERENCES T0
i EDGE OF PAVEMENT ——m Ly 3 ROADSIDE DESIGN GUIDE.
15° MAXIMUM ————  ADJACENT TRAFFIC
———=  OPPOSING TRAFFIC
FIGURE 5.27 APPROACH BARRIER LAYOUT FOR OPPOSING TRAFFIC
DETAILS AND EQUATIONS COME FROM "ROADSIDE DESIGN GUIDE (2002)”, CHAPTER 5.

10"

THE FOLLOWING EQUATIONS ARE TO BE USED TO CALCULATE THE “POINT OF NEED”.

EQUATION NOTES

CASE [

WHEN /=0, THE POINT OF NEED WILL BE LOCATED AT POST NO. 3 OF THE TYPE 38
ANCHOR USING THE FOLLONING EQUATIONS: (SEE DRAWING NOS. S-GR-32, S-GR-35,
AND S-GR-40)

Ly-Lp-0.75
xe M2 2 YeLp+0.75
Cw/lr
CASE 11

WHEN b/a HAS A VALUE, THE POINT OF NEED WILL BE LOCATED AS SHOWN AT LEFT AND
GUARDRAIL SHALL PASS THROUGH IT USING THE FOLLOWING EQUATIONS:

b\
el N
= y-{gg) X

()

X

EQUATION VARIABLE LEGEND

L = THE CLEAR DISTANCE

DISTANCE FROM EDGE OF TRAVELED WAY
OF HAZARD.

(EDGE OF PAVEMENT) TO THE LATERAL EXTENT
NOTE THAT Ly SHOULD NEVER EXCEED THE “CLEAR DISTANCE® (Lp).

‘0 = SLOPE OF FLARE

L1 = LENGTH OF TANGENT SECTION OF BARRIER FROM HAZARD. TENNESSEE DEPARTMENT OF
TRANSPORTATION WILL USE THIS POINT AS THE P.I. FOR A 50' CIRCULAR CURVE.

—=  SHOULDER  jq, cr NS
or STEET G0, - L2 - DISTANCE FROM EDGE OF PAVEMENT TO TANGENT SECTION OF BARRIER.
as) Nred S 7s1? RN
CONCRETE mcmiooc o. °0 Hmmm&w;znzox 4 3 /Q = RUNOUT LENGTH (SEE TABLE BELOW FOR VALUE).
ANCHOR BLOCK . a
SECTION "C-C” E L3 = DISTANCE FROM EDGE OF PAVEMENT TO NEAR FACE OF HAZARD.
SECTION “D-D” Ll
3-12 = SHOULD BE GREATER THAN 4.0 FEET.
TYPICAL SKETCHES SHOWING TERMINATION
OF GUARDRAIL ON FILLS
DESIGN TRAFFIC VOLUME (ADT)
56°0° ON 4:1 SLOPES OPERATING | QYER 6000 | 2000-6000 | B00-2000 | UNDER 800 L O vinor Revision — Fima
STATIONARY GUARDRAIL SPEED RUNOUT RUNOUT RUNOUT RUNOUT SHY LINE FLARE APPROVAL NOT RECUIRED.
SEE SPECIAL TERMINAL ANCHOR TYPE 12 (MPH) LENGTH LENGTH LENGTH LENGTH | oFFSET (FT) | RATE (o:b)
POINT OF NEED DITCH NOTE R(FT) R(FT) R(FT) R(FT) STATE OF TENNESSEE
T0 480 440 400 360 10.0 XX 15:1 DEPARTMENT OF TRANSPORTATION
7707 MAX. DN 4:1 SLOPES 60 400 360 330 300 8.0 0 13:1
ROADWAY DITCH 50 320 290 260 240 6.5 XX 11:1 LENGTH OF NEED
SKETCH SHOWING FLARE FOR TERMINAL ANCHOR TYPE 12 40 240 220 200 180 5.0 L AND TERMINAL
(THE INTENT [S TO TERMINATE THE GUARDRAIL IN THE CUT SLOPE 30 170 160 140 130 35 0 Tl REQUIREMENTS
mmmmwmm WHILE MAINTAINING THE GUARDRAIL PROFILE ON ITS GIVEN XX = VALUES FOR YIELDING BARRIER DYNAMIC DEFLECTION) FOR RIGID BARRIERS INCREASE NUMERATOR BY o.;ﬁk@w IN FILLS
: V = OPERATING SPEED (MPH) 10

S-GR-21




SLOTTED W-BEAM

HEX NUT WITH WASHER
FOR %" BOLT
THRU 34" HOLE

2%

SLOTGUARD

(SEE DETAIL)

SLOTTED W-BEAM GUARDRAIL ELEMENT DETAILS

13'-6%"

136"

6 -37

6 -3

64"

17 - 104"

40 - a4l 6Y4" |6Va"

| 6 -3"

6 -3

30 - T

10

16" 1 21" 12%" [6%4"

13%7 | 13%”

Y4 X 24" SLOTS

2%5" X 1V4” SLOTS

SECOND SECTION OF GUARDRAIL

FOR TYPE 21 TERMINAL

AN

4V

el

2%p" X 1% SLOTS
v

[ REV. 2-14-96: ELIMINATED 26°-0%%"
SECTION OF SLOTTED W-BEAM GUARDRAIL
ELEMENT.

@ REV. 5-27-98: REPLACED SHELF ANGLE

DETAIL WITH BACK UP PLATE DETAIL.
ADDED ADDITIONAL GUARDRAIL ELEMENT
DETAIL.

REV. 12-18-98: REMOVED GUARDRAIL
AND GROUND STRUT DETATILS FOR
GUARDRAIL TERMINAL ANCHOR - TYPE 22.
CHANGED SHEET NAME.

REV. 5-27-03: CORRECTED SPELLING
IN SECTION “E-E”.

Y x 214"

SLOTS

v —efelele aye

¥4 DIA. HOLE

FIRST SECTION OF GUARDRAIL
FOR TYPE 21 TERMINALS

2%
% F F
1% . 1%
Y4 SLOT GROVE 2V
N
A 815"
%" X LYy .8 9/ + i ”
N7 BUTTON HEAD BOLT G c |2%
1%~
316" SECTION “F-F”
316" FRONT VIEW
Yo" SLOT 3" STEEL o
“GROOVE \;ufim 45.0

=7 ,.
" " ‘a
SECTION “E-E me @ @
(SEE DRAWING NO. S-GR-26)
2 24 |15
= T
NOTE: 8 - %~ X 14" BUTTON HEAD 85"
BOLTS AND NUTS REQUIRED FOR EACH
SLOTGUARD ASSAMBLY. L L
SECTION “H-H

NOTE :

ALL HOLES 2%3" x 14" DIAMETER

1%
SECTION “G-G”
SIDE VIEW

SLOTGUARD DETAIL

T

GUARDRATIL AND
BACK UP PLATE

(SEE DETAIL)
%" DIA. HOLE

FOR %" BOLT
(RAIL NOT ATTACHED)

D

GUARDRAIL WITH BACK
PLATE DETAIL

urP

BACK UP PLATE

POST BOLT SLOT
3" X 2"

0 Yy

4 ——b4-

SIDE VIEW FRONT VIEW

(AASHTO M180)

(SAME CLASS AND TYPE
AS RAIL ELEMENT)

MINOR REVISION -- FHWA

APPROVAL NOT REOUIRED.

GTATE OF TEWNESSEE
DEPARTMENT ©F TRANSPORTATION

GUARDRATIL TERMINAL

ANCHOR (TYPE 21)

ELEMENT ASSEMBLY
DETAILS

7-29-95 | S-GR-27




TYPICAL POST SPACING AT 6'-3"

- ITEM NO.

705-02.02

EXTRUDER W-BE.

GUARDRATIL ELEMENT

LENGTH OF NEED
M BEGINS AT POST 3

%" DIA. CABLE X B'-6" W/
SWAGE FITTINGS

GROUND STRUT

ANCHOR PLATE ASSEMBLY
(SEE S-GR-34)

O REV. 9-11-01:
INSTALLATION NOTE.
O REV. 5-27-03:

(SEE S-GR-34)

(SEE S-GR-33)

CHANGED SPECIAL

CHANGED DEPTH OF
TUBE SLEEVE FROM 6'-4"
IN ENLARGED VIEW OF POST NO. 1.

[0 REV. 2-1-39: CHANGED DRAWING
NAME AND MADE GENERAL REVISIONS.

REV. 10-26-00: CHANGED GUARDRAIL

EXTRUDER HEAD AND DECAL DETAILS.

T0 5'-10"

O REV. 5-27-01: CHANGED PAY ITEM NO.
705-04.38 TO 705-04.07. ADDED
SPECIAL INSTALLATION NOTE.

87 x B” x %" BEARING PLATE

GUARDRAIL EXIT SLOT AWAY
FROM TRAFFIC

0.125' 0.250° 0.375 0.500" TRAFFIC
—
50'-0" - ITEM NO. 705-04.07 ’ﬂ
STANDARD LINE POSTS 7 6°-3” 7 6-3" 6'-37 7 6°-37 6°-3" 7 6°-3" 7 6'-3” 7
7 7 7 0 0 0 T d
8 - %" X 14" BUTTON —eyley i i 8 - %" X 1Y4” BUTTON | DO NOT ATTACH RAIL TO | 3% x 4" HEX HEAD i m
HEAD BOLTS AND NUTS HEAD BOLTS AND NUTS f BLOCK @ THIS LOCATION LAG SCREWS
AT SPLICE ! ! AT SPLICE ' >J I
|
. L L i o N
T T N
N : ' +{osEEEE- 12.7"
o B | i IRV ; 2.2
& ,7 Z STRIPES AT 45° TOWARD THE
, -l TRAVELED WAY.
BACKGROUND: YELLOW (IN
ACCORDANCE WITH STANDARD
SPECIFICATION 916.06)
COPY: BLACK
= AFTER FINAL ASSEMBLY, RECHECK CABLE TO
@ BE SURE IT IS TAUT AND HAS NOT RELAXED.
® ® @ ©® ® ’
B” X &” X 6’-0” WOOD POST A
8” X 6" X 6'-0" %" X 18” BUTTON
WOOD POST /r HEAD BOLT WITH
HEX NUT AND WASHER
THROUGH ¥ DIAMETER HOLE
0.1 TAPER OVER | (SEE CENERAL NOTE @) SPECIAL INSTALLATION NOTE
: N AND S-GR-12)
50’ LENGTH OF FOR THE TYPE 38 GUARDRAIL TERMINAL TO FUNCTION AS IT WAS
SYSTEM 217 CRASH TESTED UNDER NCHRP-350 TEST LEVEL 3 THE EARTH PAD
UNDER IT MUST BE CONSTRUCTED PER STANDARD DRAWING NO.
CODE DEC IMAL 8 X 67 x 3~ S-CR-38
NO. X Y \k WOoOD POST
9 0.00" 0.00" 8” X 67 X 14"
16" %" DIA X 10” BUTTON 8” X 6”7 X 3'-9
8 0.125’] 6.25° Hmwmomo‘x%%uiu -0” HEAD BOLT WITH \\/ Wo0oD POST
7 0.250'| 12.50° P2y HEX NUT AND WASHER o:»n%mmm:w ommxwm»cvomx
5 0.375 | 18 75 (SEE GENERAL NOTE(®) —X_| 2% X 5Y5" PIPE SLEEVE
7 . 3%” DIA. 1 GROUND STRUT INSERTED INTO . . .
5 0.500°| 25.00 2oes 287 25" DIA. CEOUND SR B0ST NO. 1 - 87 X 8" X %
4 0.625'] 31.25" HOLES  —— | BEARING PLATE
3 0.7507] 37.50" CROUND sz/r Vpﬂuf GROUND STRUT L 34 DIA. CABLE X 6'-6" W/SWAG
2 0.875'] 43.75" NOTE: — /pl e FITTINGS: 1 HEX HEAD NUT AND
! 1.0007] 50.00" SECTION “B-B” 1S SIMILAR AT POST NO.5 %" DIA. X 9%" HEX HEAD BOLTS, M~ WASHER FOR 17 STUD (SEE S-GR-33)
EXCEPT RAIL IS NOT ATTACHED AT POST NO.5 NUTS, AND WASHERS
— Ll
SECTION "B-B" N %" DIA. X T4 HEX HEAD BOLTS 5%
5" . 5" < 8" X 8" X %"
(TYPICAL AT POST NO. 3. 4. 6 NUTS, AND WASHERS (SEE S-GR-34) . BEARING PLATE
=] (SEE S-GR-33)
GENERAL NOTES r,a STATE OF TENNESSEE
m\ BEPARTMENT OF TRANBPORTATION
(A) THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE OF THE GUARDRAIL. ™ 8" X 6" X ¥p" STEEL TUBE SLEEV ©
6'-6” LONG (SEE S5-GR-34)
B I ET-2000
THE FLAT WASHER [S USED UNDER THE NUT, BEHIND THE POST ONLY. NO WASHER IS USED AT THE RAIL.
Q # ' 7 GUARDRAIL TERMINAL
@ ET-2000 (2-TUBE) TERMINAL 1S TO BE INSTALLED UNDER THE PRICE BID FOR [TEM NO. 705-04.07 TANGENT — ANCHOR (TYPE 38)
ENERGY ABSORBING TERMINAL (NCHRP 350-TL3) PER EACH. SECTION "A-A" ENLARGED VIEW AT POST NO. 1 POST LAYOUT AND
(D) A FOUR (4) TUBE OR EIGHT (8) TUBE OPTION MAY BE USED, SHOP DRAWINGS WILL BE REQUIRED. (TYPICAL AT POST NO. 2) ERECTION DETAILS

7-29-98 S-GR-32




2roqn

CHUTE OPENING

6" 20555\4 Tw_\m: (TYPICAL) 8

KNOCKER PL (34" THICK)

:éz:;CJ jﬁ\wz (TYPICAL) o

[0 REV. 2-1-99: CHANGED DRAWING
NAME AND MADE GENERAL REVISIONS.

REV. 10-26-00: CHANGED GUARDRAIL
EXTRUDER DETAIL FROM ORIGINAL HEAD
TO ET-PLUS HEAD.

REV. 5-27-03: CHANGED LENGTH OF
TUBE SLEEVE FROM 6'-6” T0 6'-0"
WHICH CHANGES EMBEDDED DEPTH FROM

6'-4" T0 5°-10".
5 \lu\ﬁ DIA. HOLE 5 34" DIA. HOLE
R 0 k\\\
. % ” e" v
N PL 37 x 171" x 17 R .
N ] S| s [ S I I ) 214" DIA. HOLE IN GENERAL NOTES
=l . N @ N BOTH BREAKAWAY POSTS
Y 4%y 5 N~ ° S . (® THE NO. 1 AND NO. 2 BREAKAWAY
N a o - L3 POSTS WILL HAVE A 6" x 8”
& V b o =3 (NOMINAL ) CROSS-SECTION AREA
. h e <4 @ AND WILL HAVE A 215" DIAMETER
- e = %e 2Y" DIA. HOLE N T * HOLE CENTERED 2°-3" BELOW THE
- GROUND LINE @ 1 TOP OF THE POST ON THE 8" SIDE
Y% CHUTE PLS * >\ B ! » AS SHOWN. ALL POSTS SHALL BE
2% f/ " N ERECTED SO THAT THE GUARDRAIL
10-7%" 307 H //f/ % DIA. BOLT THROUGH ¥ %fw&w«m A TOP-OF -RALL HEIGHT
| ) //// 3" DIA. HOLE IN TUBE = !
. A
|- XN AND %ooooxﬁmmxmoarm N (B ALL HOLES [N WOOD POSTS ARE TO
=3 SN | BE DRILLED BEFORE PRESERVATIVE
TOP VIEW K N JW/ TREATMENT.
o
| oW (1) 9% DIA. BOLT 4 4 (© ALL CUTTING, DRILLING, AND
THROUGH 71" DILA. HOLE WELDING OF STEEL COMPONENTS
| SHALL BE DONE BEFORE
7 GALVANIZING.
10-37 o 8" x 67 x Ye" (@ THE FINISHED CABLE ASSEMBLY
_A|J %" BENT E/ D STEEL ﬂo:zg\%oz WILL NOT BE ACCEPTABLE UNLESS
ﬁ h TUBE 6'-6" LONG IT IS IN TENSION WITH NO SAG.
PL 44" x 23" x Y~ — ®
3 SEE STANDARD DRAWING NOS.
FRONT VIEW END VIEW S-GR-32 AND S-GR-33 FOR
b 2 ADDITIONAL DETAILS AND GENERAL
NOTES.
NO. 1 & 2 BREAKAWAY POSTS WITH 6'-0" TUBE SLEEVE
3 (F) THE STEEL TUBES ARE TO BE
L X DRIVEN [NTO GROUND BEFORE THE
b “‘VJ“““\ - J WOODEN POSTS ARE INSERTED.
N 16 >
N\
Y4 BENT PL —er| |t . / |
14 €5 x 3717 LENGTH x 6.7 3
n BENT PL-"A" 1%
1°-70%" 3'-0” % 1% DIA. \hhw:ﬁ: (2% x Y%7 x 37 - A36)
P
FRONT VIEW f ¥ HOLE IN PLI—="C ly— BENT PL-"A" (64" X Y4~ X 174" - A36)
%- \ﬁOJ
\Af | —PL-"B" (214" X Y X 1'44" - A36)
SIDE VIEW o =] 27 AN ﬂ(
* * , | 1 PL-TB® H SEALWELD LUG BAR-"C” (1" X 14" X 144" - 1018 ¢. R.)
GUARDRAIL EXTRUDER DETAILS K e LUC BAR "C” (A36)
FIT INTO 5Q. HOLE IN PL-"B”
FOR ET-PLUS o
144
oo 3-114" DIA. DIMPLES
- 314" p1A. OIMPLES 17 TV N BENT PL-"4" . g WELD PRIOR
B A = % PL-vB %" X %" / To WELDING
%" DIA (6 x 19) : = v BENT PL - *
GALVANIZED CABLE ¥ ¥ N TO PL -
7 3 (TYP
] ki “ N
f — i 2 2y R N
= [ N
]
;
B I w
17 DIA. x 7% STUD 1% a PL 147 -"BY (A36) mAL >AL - = . g %
THREADED ENTIRE 1% % 2l
LENGTH STANDARD SWAGE FITTING AND STUD 20| 2% i STATE OF TENNESSEE
PL-"F" (436) LUG BAR-"C BEPARTMENT OF TRANSPORTATION
NOTE: CABLE TO BE SWAGE-CONNECTED 7167 716+
K T T |
ET-2000
ANCHOR PLATE ASSEMBLY SECTION B-8 SECTION A-A (2 TUBE)
POST AND

ASSEMBLY DETAILS

7-29-98 S-GR-34




TYPICAL POST SPACING AT 6'-

- [TEM NO. 705-02.02

IMPACT HEAD W-BEAM
GUARDRAIL ELEMENT

o Rev.

GROUND STRUT

LENGTH OF NEED
BEGINS AT POST 3

5-1-03; REPLACED 12°6” SECTIONS [J REV. 10-10-Ol: CHANGED SPECIAL [J REV. 2-1-99: MADE GENERAL REVISION.
OF GUARDRALL WITH 25°0” SECTIONS OF INSTALLATION NOTE AND MODIFIED
GUARDRALL . GUARDRAIL TERMINAL IMPACT HEAD. [J REV. 5-27-0l: CHANGED PAY [TEM NO.

%" DIA. CABLE X 6'-6" W/
SWAGE FITTINGS (SEE S-GR-37)

(SEE S-GR-36)

CABLE RELEASE ANCHOR
PLATE ASSEMBLY
(SEE S-GR-37)

705-04.38 TO 705-04.07. ADDED
SPECIAL INSTALLATION NOTE.

GUARDRAIL POST MOUNTING BRACKET
ATTACHED TO POST BY TWO %" x 4” HEX HEAD
LAG SCREWS

GUARDRAIL EXIT SLOT AWAY
FROM TRAFFIC

i_gn

T T T e GUARDRAIL
, N IMPACT HEAD
0.125° 0.250° 0.375° 0-500 TRAFFIC
—
50°-0" - ITEM NO. 705-04.07 .
7 | | 7 7 | 2
STANDARD LINE POSTS 5-37 6 -3- 6 -3v 6r-37 67-37 6 -3~ 637 ®
7 T 7 7 7 7 7 d
8 - %" X 1%" BUTTON ot lm i i 8 - %" X 1%" BUTTON | [ | i
HEAD BOLTS AND NUTS HEAD BOLTS AND NUTS f
AT SPLICE ! AT SPLICE ' B >J I T|L:t
LJ &
o i 17 4 i xn = T f STRIPES AT 45° TOWARD THE
; 7 7 [ i I 7 | 7 == — 7.HHH U TRAVELED WAY.
w : & L T BACKGROUND: YELLOW (IN
N 7 ACCORDANCE WITH STANDARD
. 3= iy SPECIFICATION 916.06)
\; COPY: BLACK
- 87 x 8" x %" BEARING PLATE
I AFTER FINAL ASSEMBLY, RECHECK CABLE TO
@ BE SURE [T IS TAUT AND HAS NOT RELAXED.
8 X 6" X 6/-0" WOOD POST A
8” X 6” X &'-0 %" X 18” BUTTON
Waon POST /r HEAD BOLT WITH
HEX NUT AND WASHER
= a5 oliies SPECIAL INSTALLATION NOTE
. 4 (SEE GENERAL NOTE
50:1 TAPER OVER N AND S-CR-12) FOR THE TYPE 38 GUARDRAIL TERMINAL TO FUNCTION AS [T WAS
50" LENGTH OF CRASH TESTED UNDER NCHRP-350 TEST LEVEL 3 THE EARTH PAD
SYSTEM 21" UNDER IT MUST BE CONSTRUCTED PER STANDARD DRAWING NO.
CODE DECIMAL o X o0 X 3o S-GR-38.
NO. X Y Nk 27 X 5Y%* PIPE SLEEVE WooD POST
3 0.00"| 0.00" X 67 X 14” . PR L gn INSERTED INTO
16 %" DIA X 10" BUTTON 8” X 6” X 3'-9
8 0.125'] 6.25° ﬁmmmmgmow%%bﬁ -0” HEAD BOLT WITH I WooD POST POST NO. 1
i 0.250°| 12.50" \b - HEX NUT AND s»mxm.m GUARDRAIL IMPACT HEAD
6 0.375'] 18.75" ” (SEE GENERAL NOTE(B) T~__| B HHH\ (SEE S-GR-37)
5 0.500°] 25.00" 3%" DIA. 2" DIA GROUND STRUT “ vy S
287 - 8" X 8" X %
4 0.625' 31.25 HOLES HOLES  —— (SEE S-6R-36) BEARING PLATE
3 0.750'| 37.50° GROUND sz/r Vﬂ? GROUND STRUT 3" DIA. CABLE X 6'-6" W/SWAG
2 0.875’| 43.75" e d/pl FITTINGS: 1" HEX HEAD NUT AND
1 1.000°] 50.00" 5~ DIA. X 95" HEX HEAD BOLTS, WASHER FOR L” STUD (SEE S-GR-36)
. . NUTS, AND WASHERS (SEE S-GR-36)
SECTION “B-B i
(TYPICAL AT POST NO. 3, 4, 5, 6, 7, & 8) N %" DIA. X 7Y%%" HEX HEAD BOLTS, \% 8 X 8 X %" DIMINOR REVISION -- FHWA
-GR- : APPROVAL NOT REQUIRED.
NUTS, AND WASHERS (SEE S-GR-37) 5 BEARING PLAE
' (SEE S-GR-36)
GENERAL NOTES o
S8TATE OF TENNESSEE
DEPARTMENT OF TRANSPOGRTATION
(&) THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE OF THE GUARDRAIL. S~ 8" X 6" X Yo STEEL TUBE SLEEVE _— "]
@ THE %” FLAT WASHER IS USED UNDER THE NUT, BEHIND THE POST ONLY. NO WASHER IS USED AT THE RAIL. 6707 LONG (SEE S-GR-37) SKT-350
GUARDRAIL TERMINAL
@ SKT-350 (2-TUBE) TERMINAL 1S TO BE I[NSTALLED UNDER THE PRICE BID FOR [TEM NO. 705-04.07 TANGENT — —_— ANCHOR (TYPE 38)
ENERGY ABSORBING TERMINAL (NCHRP 350-TL3) PER EACH. SECTION “A-A” ENLARGED VIEW AT POST NO. 1

@ A FOUR (4) TUBE OR EIGHT (8) TUBE OPTION MAY BE USED, SHOP DRAWINGS WILL BE REQUIRED.

(TYPICAL AT POST NO. 2)

POST LAYOUT AND
ERECTION DETAILS

7-29-98 S-GR-35




O REV. 2-1-99: MADE GENERAL REVISION.
O REV. 5-1-03: REPLACED 12°6” SECTIONS
OF GUARDRAIL WITH 25°0" SECTIONS OF
GUARDRAIL .
IMPACT HEAD W-BEAM GUARDRAIL ELEMENT DETAILS
26 - 1" )
6V 6'-3 6'-3 6~ 6'-3 6%
1aranqra 437
o
117 11 10k Y x 25" 4"
SLOTS %
e i
o i =
D st - Y I I A AR e .
Ee—e—p—el 5
-
. %" X 2% sLOTS %" DIA. HOLE § JO)
4Ya &IL‘AIAE.. ﬁ\aivaTbg..
%" x 2" SLOTS 3 - 14" X 4% SLOTS \
FIRST SECTION OF GUARDRAIL //
%" DIA. HOLE 87 X B” X %" (A36)
26" - |
B . ) . L
N 6 63 ¢ 63 S BEARING PLATE DETAIL
FOR BEARING PLATE PLACEMENT THE 5” SIDE
SHOULD BE INSTALLED UP.
W b 4 — 374
%" x 214" SLOTS v
v —efelele—ays I N s
) ) Y4 X 2Y%" SLOTS s H/
2
SECOND SECTION OF GUARDRAIL 2" H.mﬁokmw\mnma.u.y
Ne”
PIPE SLEEVE
BENT PLATE 214" X 3g” X 193" (A36) 87 X 8" X %"
He" BEARING
YR, PLATE
Y ¢, N5 YV
’ Nkuxm;
“““““““““““““““ i 8lg” INSIDE
1y , BEARING
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ serr Y2V 8% OUTSIDE PLATE (SEE DETAIL)
216" 2" X 5 V" PIPE //
. SLEEVE —
Q | |
545" i} >
%" x 1% SLOT TOP VIEW e — — —
. GROUNDLINE
/ \\
3 STRUCTURAL TUBING wk\m: GROUND STRUT :
2" [l e 2" HEX NUT AND “ DIA. X 9%”
- I 26" X 2" X 14 GAGE (0.075") X 5'-8Y4" 14 oacE | I = ! WASHER FOR I Nmmx HEAD morﬂm,
1Y, 1 I 1" DIA. STUD Il NUT AND WASHER
el I r /| | || I Il
oyt - o]
* : : : : S8TATE OF TENNESSEE
7 %" X 1% SLOTS 2 IN LINE - T X 14" SLOTS 2 IN LINE 7 DEPARTUENT OF TRANSPORTATION
~2/4
[ | -
FRONT VIEW END VIEW SKT-350
FRONT VIEW (2 TUBE)

GROUND STRUT

BEARING PLATE ASSEMBLY DETAIL

GUARDRATIL ELEMENT
ASSEMBLY DETAILS

7-29-98 | S-GR-36




25

A-A

RUB RAIL SPLICE PLATE 905 mC.c. OF POST
1o mr THICK .905 m C.C. 1.305 m C.C. OF POST
| o
>—{}=6 mm SPACE 6 mm SPACE —=—fj=-
Mo Ffeds €150 X 12 AT
P STEEL RUB RAILCHIG OF POST ==
e jiepl | |5
3.778 m OR 7.534 m 41—
3.804 mOR 7.614 m — IWLI!>
3.810 mOR 7.620 m
™~ q oF PosT
CHANNEL RUB RAIL
RAIL SPLICES PERMITTED ONLY AT POST
RUB RAIL ALTERNATES
3.988 m
1.905 m C.C. OF POST 1.905 m C.C. OF POST
100 R
lvm;; f=— 4.8 —A iqm 51=—
* 100 R | {1 1*\
R 1e2 - I 152
1 N - ¥ | /7 T
184 7 PL 286 mm X 3.43 mm THICK (10 GAGE) X 3.988 m
) SPLICE BOLT SLOTS
213 POST BOLT SLOTS 13 mm X 29 mm
19 mm X 64 mm
BENT PLATE RUB RAIL
¢ POST ¢ POST ¢ POST
| [ I
= =1 f f il = =1
PLANS VIEW
W-BEAM OR THRIE RAIL
THRIE-RAIL ELEMENT 1S FURNISHED I[N LENGTHS 4.128 m OR 7.938 m >\s_/\w140 M180, CLASS “A", TYPE 2 7
¢ JOINT POST ¢ INTERMEDIATE ¢ JOINT [
I \_\ 1.905 m | POST 1.905 m \_\ |
POST BOLT SLOT ot
__|s1| 108 | 108 |~RAIL BOLT sLoT L0 o |s1| 108 | 108 |51
DIRECTION OF TRAFFIC
B T I A Wi I
—— L ]
== 7
—— | £5 ,
i 1 [
I ¥ ] C i ] T

SEE RUB RAIL SPLICE DETAIL

POST BOLT SLOT
19 mm x 64 mm

FRONT ELEVATION “THRIE” RAIL

W-BEAM ELEMENT 1S FURNISHED IN LENGTHS 4.128 m OR 7.338 m AASHTO M180, CLASS “A”, TYPE 2

RAIL BOLT SLOT
23 mm x 29 mm

)
¢ INTERMEDIATE
| POST

¢ JOINT POST

| \_\ 1.905 m

POST BOLT SLOT
51| 108 | 108 ‘\_»»Zr BOLT SLOT

¢ JOINT POST

N\ )
= 7

1.305 m 4 |
JOINT
P — o<m?>anWbLlE$
DIRECTION OF TRAFFIC

311

= 1

POST BOLT SLOT

19 mm x 64 mm 23

FRONT ELEVATION "W”-BEAM

=
==
» RAIL BOLT SLOT

mm x 29 mm

SECTION A-A

HOLES IN RUB-RAIL SAME AS
IN SPLICE PLATE

(SAME CLASS AND TYPE
AS RAIL ELEMENT)

86

RUB RATIL SPLICE

10 mm THICK

18 mm X 51 mm SLOT
18 mm X 18 mm HOLES

NOTE: HOLES IN RUB-RAIL SAME AS IN SPICE PLATE

RUB RAIL SPLICE DETAIL

GENERAL NOTES

®

®e ©

CORRUGATED SHEET STEEL BEAMS SHALL CONFORM TO THE CURRENT REQUIREMENTS OF AASHTO M180, CLASS A,
TYPE 2 . RAIL MATERIAL SHALL HAVE A YIELD STRENGTH OF 345 MEGAPASCALS AND A TENSILE STRENGTH
OF 483 MEGAPASCALS.
RUB RAILS AND RUB RAIL SPLICE PLATES SHALL CONFORM TO ASTM A36M AND SHALL BE GALVANIZED IN
ACCORDANCE WITH ASTM A123.
WHERE GUARDRAIL IS TO BE PLACED ON A CURVE WITH A RADIUS LESS THAN 45 m, THE RAIL SECTION SHALL
BE SHOP-FORMED TO THE REQUIRED RADIUS.
SEE THE “RDM-TS” STANDARD SERIES FOR GUARDRAIL PLACEMENT.
ITEM NUMBERS FOR PAYMENT AS DETAILED ON THESE “SM-GR” SERIES OF DRAWINGS ARE AS FOLLOWS:
ITEM NO. DESCRIPTION ON DWG NO.
705M01.01 GUARDRAIL AT BRIDGE ENDS SM-GR-17 & SM-GR-23
705M01.04 METAL BEAM GUARD FENCE SM-GR-22 & DM-CE-3
705M02.01 SINGLE GUARDRAIL WITH RUB-RAIL (TYPE 2) SM-GR-13 & SM-GR-18
705M02.02 SINGLE GUARDRAIL (TYPE 2) SM-GR-13 & SM-GR-18
705M03.01 MEDIAN DIVIDER GUARDRAIL W/RUB-RAIL (TYPE 2) SM-GR-13 & SM-GR-18
705M03.02 MEDIAN DIVIDER GUARDRAIL (TYPE 2) SM-GR-13 & SM-GR-18
705M03.03 MEDIAN DIVIDER GUARDRAIL (TYPE 2)(675 mm MT. HT.) SM-GR-13 & SM-GR-18
705M03.04 MEDIAN DIVIDER GUARDRAIL AT CONCRETE BARRIER SM-GR-20
705M04.02 GUARDRAIL TERMINAL (TYPE 12) SM-GR-19
705M04.03 GUARDRAIL TERMINAL (TYPE 13) SM-GR-19
705M04.04 GUARDRAIL TERMINAL (TYPE 21) SM-GR-26
705M04.05 GUARDRAIL TERMINAL (TYPE IN-LINE) SM-GR-18
T05M04.07 TANGENT ENERGY ABSORBING TERMINAL (NCHRP 350 - TL3) SM-GR-32, SM-GR-35
& SM-GR-40
TYPE 1: 0.953 mm SPACING
TYPE 2: 1.905 m SPACING
TYPE 3: 3.810 m SPACING

REV. 11-1-95: CHANGED TO METRIC.
REV. 7-29-98: MODIFIED GENERAL
NOTE (.

REV. 9-5-98: MODIFIED GENERAL
NOTE (.

REV. 10-26-99: DELETED BACK UP

PLATE DETAILS.

REV. 9-5-00: [N GENERAL NOTES
CORRECTED NOTE (B).

REV. 5-27-01: IN GENERAL NOTE ()

CHANGED [TEM NUMBERS OF GLARDRAIL
TO CONCUR WITH NEW PAY 1TEM

SYSTEM.

REV. 9-5-01: CORRECTED DESCRIPTION
FOR ITEM NO. 705M04.07.

REV. 9-11-02: DELETED ITEM

NO. 705MO01.02.

REV. 9-5-03: CHANGED GENERAL
NOTE (®. DELETED GENERAL NOTE
®. RENUMBERED REMAINING GENERAL
NOTES.

ALL UNITS ARE IN MILLIMETERS
UNLESS NOTED OTHERWISE.

[ MINOR REVISION -- FHWA

APPROVAL NOT REQUIRED.

STATE OF TENNESSEE
EPARTHMENT OF TRANSPORTATION

W-BEAM & THRIE
BEAM BARRIER
RAIL AND RUB RAIL
ALTERNATES

11-1-95 | SM-GR-11




M16 x 635 mm BUTTON HEAD BOLT
HEX NUT AND WASHER

748

190 200 190 N 150
s Y
< U \ B
e d w Cy gl e
M16 X 356 mm
CARRIAGE
‘OH BOLT W/WASHER
AND HEX NUT
HOHDEZU LINE GROUND FHZM‘H
€ €
I, 2
© t=}
g 3
SIDE VIEW FRONT VIEW
MEDIAN DIVIDER MEDIAN DIVIDER
GUARDRAIL GUARDRAIL

(W-BEAM/RUB RAIL ALT.)

DETAILS FOR WOOD POSTS AND BLOCK-OUTS

19 mm HOLES THRU
POSTS AND BLOCK-OUTS

M16 x 241 mm LENGTH, BUTTON HEAD BOLT WITH

HEX NUT AND 1 WASHER PER BOLT. (TYPICALI
(SEE ADDITIONAL HOLES REQD. ON SM-GR-131
23
692 M16 x 32 mm LENGTH,
BUTTON HEAD BOLT WITH
346 I 346 HEX NUT AND 1 ROUND 1/
22 i WASHERS PER BOLT (TYPICAL). o1
M16 x 76 mm J
LGTH. CARRIAGE ZA ) 7
BOLT WITH HEX ? ol \ \] 2
NUT _ .
] b
=
g N N @
M & 2
© = Fal—— CHANNEL RUB RAIL °
i +- (C150 X 12.2)
Hl, &
(TYP.)
GROUND GROUND
LINE LINE // E
€ — —r— . N S | — - <
g | =
= M16 x 38 mm LGTH. -
NOTE = CARRIAGE BOLT WITH
WOOD POSTS AND WOOD HEX NUT.
BLOCK- OUTS SHALL BE . €
FURNISHED WITH HOLES < NOTE -
N abconpanee i T 3 METAL POSTS AND WOOD S
DETAILS SHOWN ON - BLOCK- QUTS SHALL BE =
STANDARD DRAWING FURNISHED WITH HOLES
SM-GR-13 FOR FUTURE ADJUSTMENT
. IN ACCORDANCE W/
DETAILS SHOWN ON
— STANDARD DRAWING S
SIDE VIEW SHGR-13. SIDE VIEW

(SHOWING BOLT HOLES FOR W-BEAM RAIL)

MEDIAN DIVIDER GUARDRAIL

SINGLE GUARDRAIL

DETAILS FOR STEEL POSTS AND WOOD BLOCK-0OUTS

SIDE VIEW DIMENSIONS BASED ON W150 X 12.6, OTHER DETAILS APPLY TO WL50 x 13.5 AND W150 x 22 POSTS.

REV. 11-1-95: CHANGED TO METRIC.
REV. 7-29-396: ADDED DIMENSION

TO SIDE VIEW FOR SINGLE GUARDRAIL.
REV. 7-29-98: DELETED DETAILS FOR
MEDIAN DIVIDER GUARDRAIL USING THRIE
-RAIL. CHANGED STEEL BLOCK-OUT TO
WQOD BLOCK-OUT [N ALL DETAILS AND
NOTES.

REV. 9-5-98: GENERAL REVISION
THROLGHOUT DRAWING. CHANGED DRAWING
NO. FROM SM-GR-13 TO SM-GR-12.

REV. 3-22-99: CHANGED NUMBER OF
WASHERS WHERE BLOCK-OUT ATTACHES
TQ POST FROM 2 TO 1.

REV. 9-11-02: ADDED GENERAL
NOTE @  ADDED WELDED STEEL
SHAPES FOR W200X19 AND W200X31.3
GUARDRAIL POSTS.

REV. 5-27-03: CHANGED GENERAL
NOTE (D) AND MOVED GENERAL NOTE (©
TO STANDARD DRAWINGS SM-GR-13
AND SM-GR-13A.

e
HEx AT D WSz ot L0z ; iEd .
o ﬁ.|.|4 2 ﬁ.||4 S
E E E - A— v p—

476 N } o } S } ® T
Y/ - 2 N 8 5.8 mn % 2 6.4 ”
-8 o 4.3 mm | ° 43 m |7 o 5.8 mm > 8 S
I 2 X 2 | 2 /LN = g g

= g H
190

o = [ Se—— ; —— —_ v f—
K £ E £ £ E
: ‘ ¢ i ]
SIDE VIEW WELDED STEEL SHAPE WELDED STEEL SHAPE WELDED STEEL SHAPE WELDED STEEL SHAPE WELDED STEEL SHAPE

SINGLE GUARDRAIL

LEGEND FOR WASHER REQUIREMENTS

1 OR 2 ROUND WASHERS — olo?

WOOD SPECIFICATIONS

@ POSTS AND BLOCK-OUTS SHALL BE OF TIMBER WITH A STRESS GRADE OF 8.3 Mpa
OR MORE, POSTS WILL HAVE NOMINAL SIZE OF 150 mm X 200 mm. BLOCK-0OUTS WILL
HAVE NOMINAL SIZE OF 150 mm X 200 mm (TYPICAL SIZE 140 mm X 190 mm). TESTING
SHALL BE [N ACCORDANCE WITH WEST COAST LUMBER INSPECTION BUREAU, SOUTHERN
PINE INSPECTION BUREAU, OR OTHER APPROPRIATE TIMBER ASSOCIATIONS. TIMBER FOR
POSTS SHALL BE ROUGH SAWN (UNPLANED) WITH NOMINAL DIMENSIONS INDICATED.
TIMBER FOR BLOCK-QUTS SHALL BE S4S WITH THE TYPICAL DIMENSIONS INDICATED.

@ ALL WOOD POSTS AND BLOCK-OUTS SHALL BE TREATED WITH TIMBER PRESERVATIVE
AS REOQUIRED BY SUBSECTION 911.02(A) OF THE TENNESSEE STANDARD SPECIFICATION.

WOOD POSTS AND BLOCK-OUTS SHALL BE FURNISHED WITH HOLES FOR FUTURE RAIL
ADJUSTMENT IN ACCORDANCE WITH DETAILS SHOWN ON STANDARD DRAWINGS SM-GR-13.

GENERAL NOTES

®
®

©

MATERTALS AND SPECIFICATIONS NOT SHOWN IN THESE “SM-GR” SERIES
OF DRAWINGS SHALL BE [N ACCORDANCE WITH STANDARD PROVISIONS
REGARDING SECTION T05.

THE CONTRACTOR MAY HAVE OPTIONAL CHOICE OF EITHER THE STEEL
W150 x 12.6 OR W150 x 13.5 HOT ROLLED OR WELDED STEEL SHAPE,
OR THE WOOD POSTS WITH THEIR COMPANION BLOCK-OUTS AS SHOWN
ABOVE, WITHIN THE FOLLOWING STIPULATIONS:

(1) THE MIXING OF ANY OF THE ABOVE POSTS TYPES ON A GIVEN PRO-
JECT WILL BE AVOIDED IF POSSIBLE.

(2) SHOULD IT BECOME NECESSARY TO CHANGE THE TYPE OF POSTS ON
A GIVEN PROJECT, THE POSTS SHALL NOT BE MIXED ON ANY GIVEN
RUN OF GUARDRAIL. (EXCEPTION, WOOD POSTS ON GUARDRAIL
TERMINALS) .

ON EXISTING STRUCTURES NOT HAVING A VERTICAL FACE FOR THE
ATTACHMENT OF TWO RAIL ELEMENTS, USE OF THE W150 x 22 POSTS IS
REQUIRED ON THE SEMI-RIGID TO RIGID BARRIER TRANSITION DETAILS,
SEE STANDARD DRAWINGS SM-GR-16 AND SM-GR-20. THE BOLT HOLES
WILL BE ORIENTED TO THE CENTER LINE OF THE FLANGE OF THE

STEEL POST AND WILL BE THE SAME SIZE AND DIMENSION AS THOSE
SHOWN ON STANDARD DRAWING SM-GR-13.

METAL POSTS AND ALL BLOCK-OUTS SHALL BE FURNISHED WITH HOLES FOR FUTURE RAIL
ADJUSTMENT [N ACCORDANCE WITH DETAILS SHOWN ON STANDARD DRAWINGS SM-GR-13 AND
SM-GR-13A .

@ W150 x 13.5 OR W150 x 12.6 POST SHALL BE USED FOR INSTALLATIONS ON BRIDGES AS
SHOWN ON STANDARD DRAWING SM-GR-22.

@ WELDED STEEL POSTS MAY BE USED AS ALTERNATES TO THE HOT ROLLED STEEL SHAPE.
THEY MUST CONFORM TO ASTM A769M AND BE GALVANIZED ACCORDING TO ASTM A123.

ALL UNITS ARE IN MILLIMETERS

UNLESS NOTED OTHERWISE.

[I MINOR REVISION -- FHWA

APPROVAL NOT REQUIRED.

STATE OF TENNESSEE

EPARTMENT OF TRANSPORTATION

W-BEAM BARRIER
POST DETAILS AND
SPECIFICATIONS

11-1-95 | SM-GR-12
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O REV. 11-1-95: CHANGED TQ METRIC.

REV. 7-29-98: ADDED WOOD BLOCK-OUT
DETAILS FOR STEEL POST. MODIFIED
WODD BLOCK-OUT DETAILS FOR WOOD POST.
MOVED RAIL ELEMENT JOINT DETAILS,
IRREGULAR SHOULDER LINE DETAIL AND
GENERAL NOTES ©, @, AND ® TD STANDARD
DRAWING S-GR-18.

REV. 9-5-98: CENERAL REVISION
THROUGHQUT DRAWING. CHANGED DRAWING

DETAILS SHOWING HOLES REQUIRED IN POSTS AND BLOCK-0UTS NO. FROM S-GR-12 70 SM-GR-13.

(FOR USE IN FUTURE RAIL ADJUSTMENT)
REV. 5-27-03: ADDED GENERAL NOTES ©
AND (@. CHANGED SHEET NAME.

3 EXTRA 19 mm HOLES IN POST
FOR VERTICAL ADJUSTMENT

|

=

102 178
3

A

]

=
AN
=

)

=

102 178
o
==

m - 76
) ; :
AN 9o AN = 51 | WOOD BLOCK-OUT FOR WOOD POST
[ELY - o HH AN INiTALLS m wa‘w N INSTALLATION NOTES
R © 5 © © _ 356
© > < L EXTRA 19 mm i a (B) THE INITIAL INSTALLATION WILL REQUIRE ONE M16 X 457 mm
™\ mmwmwmmm%m@ Jl LONG BUTTON HEAD BOLT WITH ROUND STEEL WASHER.
ADJUSTMENT J\ 308 @ THE FIRST ADJUSTMENT AND THE SECOND ADJUSTMENT WILL
REQUIRE ONE M1B X 457 LONG BUTTON HEAD BOLT AND
e — T — " //\R 6 ONE MLE X 457 mm LONG HEX HEAD BOLT. EACH WILL HAVE
1 EXTRAT1S mm HOLE ONE ROUND STEEL WASHER.
NOTE : ‘Qﬂ‘ IN BLOCK-OUT
INITIAL INSTALLATION FIRST ADJUSTMENT SECOND ADJUSTMENT mumm nmwm mmmEmmD
RaIL 1s UseD FRONT ELEVATION FRONT ELEVATION
WOOD POST WOOD BLOCK-OUT
ADJUSTABLE WOOD POSTS AND BLOCK-OUTS AT VARIOUS ADJUSTMENTS FOR WOOD POST

51
102

IV NBER KN mER] TN 2 O
& e 2 =l T
W W 76 - 2 EXTRA 19 mm HOLES IN POST
A - - ‘-‘ﬂox VERTICAL ADJUSTMENT
A\ T 51
199 190 S INITIAL 19
130 [REER <22 I — 51 HOLE "
Q @ © ~
e S g g ] g f
3
< 1 EXTRA 19 mm HOLES IN POST
INITIALTO mm FOR VERTICAL ADJUSTMENT
= HOLE P
olm
2
2
N = W‘
J I I N I N B I B i _ 3
- g
1EXTRA 19 mm HOLE | /]
INITIAL INSTALLATION FIRST ADJUSTMENT SECOND ADJUSTMENT . [N BLOCK-0UT 190 FRONT ELEVATION
140 196 STEEL POST
FRONT VIEW SIDE VIEW

ADJUSTABLE STEEL POSTS AND BLOCK-OUTS AT VARIOUS ADJUSTMENTS
WOOD BLOCK-OUT DETAIL FOR STEEL POST

WITH VERTICAL ADJUSTMENT HOLES

GENERAL  NOTES

SEE STANDARD DRAWING SM-GR-12 FOR ADDITIONAL POST DETAILS AND SPECIFICATIONS. ALL UNITS ARE [N MILLIMETERS
UNLESS NOTED OTHERWISE.

INSTALLATION NOTES FOR BLOCK-0UTS
WITH VERTICAL ADJUSTMENT HOLES SEE STANDARD DRAWING SM-GR-14 FOR ADDITIONAL BOLT, WASHER AND NUT DETAILS AND
SPECTFICATIONS.

O MINDR REVISION -- FHWA
SEE STANDARD DRAWING S-GR-13A FOR BLOCK-OUTS WITH HORIZONTAL ADJUSTMENT HOLES APPROVAL NOT REQUIRED.
AND MOUNTING DETAILS.

9 AImHZHAHErHzm4>ﬁF>AHozzHﬁFmmOCHmmozmszxw»H33
LONG BUTTON HEAD BOLT WITH ROUND STEEL WASHER.

STATE OF TENNESSEE
EPARTMENT OF TRANSPORTATION

@ 0 6

RECYCLED PLASTIC GUARDRAIL BLOCKOUTS LISTED ON THE TENNESSEE DEPARTMENT OF
TRANSPORTATIONS QUALIFIED PRODUCTS LIST MAY BE SUBSTITUTED FOR WOOD BLOCKOUTS.
THE USE OF RECYCLED PLACTIC GUARDRAIL BLOCKOUTS ARE SUBJECT TO THE FOLLOWING

@ THE FIRST ADJUSTMENT AND THE SECOND ADJUSTMENT WILL
REQUIRE ONE MI16 X 241 mm LONG BUTTON HEAD BOLT AND
ONE M16 X 241 mm LONG HEX HEAD BOLT. EACH WILL HAVE

ONE ROUND STEEL WASHER. STIPULATIONS:
(1) THE MIXING OF BLOCKOUTS ON A GIVEN PROJECT WILL BE AVOIDED IF POSSIBLE. BARRIER RAIL
(2) SHOULD IT BECOME NECESSARY TO CHANGE THE BLOCKOUT TYPE ON A GIVEN MOUNTING POST
PROJECT, THE BLOCKOUTS SHOULD NDT BE MIXED ON A GIVEN RUN OF GUARDRAIL. BLOCK-0UTS
(3) BLOCKOUTS SHALL MEET NCHRP-350 GUIDELINES. WITH VERTICAL

ADJUSTMENT HOLES

11-1-95 | SM-GR-13




DETAILS SHOWING HOLES REQUIRED IN POSTS AND BLOCK-0UTS

(FOR USE IN FUTURE RAIL ADJUSTMENT)

29
SEE NOTE @ SEE NOTE @ * iﬂﬁ@

51
102

4 EXTRA 19 mm HOLES IN POST

686

F © ro S - r © 76 FOR VERTICAL ADJUSTMENT
, = [ - [ - 51
| , | 51
— = _ R - INTTTAL 19 mm HOLE
= = 51
| | | I
| ° | |
o 2 - $ . | EXTRA 13 mm HOLE IN POST
[Xe]
190 g 190 & 190 g FOR VERTICAL ADJUSTMENT
INTTIAL INSTALLATION FIRST ADJUSTMENT SECOND ADJUSTMENT FRONT SRR YATION

ADJUSTABLE STEEL POSTS AND BLOCK-OUTS AT VARIOUS ADJUSTMENTS

INSTALLATION NOTES FOR BLOCK-OUTS 5
WITH HORIZONTAL ADJUSTMENT HOLES

5

@ THE INITIAL INSTALLATION WILL REQUIRE ONE M16 X 241 mm
LONG BUTTON HEAD BOLT WITH ROUND STEEL WASHER.

e THE FIRST ADJUSTMENT AND THE SECOND ADJUSTMENT WILL
REQUIRE TWO MI16 X 241 mm LONG BUTTON HEAD BOLTS.
EACH BOLT WILL REQUIRE ONE ROUND STEEL WASHER.

INITIAL 18 mm

HOLE
178 178
356
GENERAL NOTES
(R) SEE STANDARD DRAWING SM-GR-12 FOR ADDITIONAL POST DETALLS AND SPECIFICATIONS.
(B) SEE STANDARD DRANING SM-GR-14 FOR ADDITIONAL BOLT, WASHER AND NUT DETAILS AND 04 EXTRA 18 mm Oiless Nores omemise
SPECIFICATIONS. 5 5 HOLE TO BE
@ SEE STANDARD DRAWING SM-GR-13 FOR BLOCK-OUTS WITH VERTICAL ADJUSTMENT HOLES USED FOR
@Mwo;mmmmmzmcwmﬁFm. THE METAL POST SHOWN ON THIS SHEET MAY BE USED WITH 114 MIN. VERTICAL GMINOR REv SO s
- : ADJUSTMENT
(D) RECYCLED PLASTIC GUARDRAIL BLOCKOUTS LISTED ON THE TENNESSEE DEPARTMENT OF SIDE VIEW eTATE oF TEWWESSEE
TRANSPORTATIONS QUALTFIED PRODUCTS LIST MAY BE SUBSTITUTED FOR WOOD BLOCKOUTS.
THE USE OF RECYCLED PLACTIC GUARDRAIL BLOCKOUTS ARE SUBJECT TO THE FOLLOWING BACK VIEW FRONT VIEW PEPARTMENT OF TRAWSPORTATION
STIPULATIONS:
(1) THE MIXING OF BLOCKOUTS ON A GIVEN PROJECT WILL BE AVOIDED IF POSSIBLE.
— BARRIER RAIL MOUNTING
(2) SHOULD 1T BECOME NECESSARY TO CHANGE THE BLOCKOUT TYPE ON A GIVEN PLASTIC BLOCK-OUT DETAIL FOR STEEL POST BOST FOR PLASTIC
PROJECT, THE BLOCKOUTS SHOULD NOT BE MIXED ON A GIVEN RUN OF GUARDRAIL. BLOCK -0LTS
13) BLOCKOUTS SHALL MEET NCHRP-350 GUIDELINES. WITH HORIZONTAL
ADJUSTMENT HOLES
5-27-03 | SM-GR-13A
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SPLICE BOLT

76 MIN.
159 R
A(N
[en] [an)
216
57
610

PLAN
(an] [an)
o) @

ELEVATION

SLOT 23 mm x 29 mm

(TO BE PREFORMED BY THE MANUFACTURER)

ROUNDED END ELEMENT

. 318 | LAP
=
o=
Nl
=
« eﬁ
3
51 108 | 108
0
v
&
=z _
0
v
&
FLARED END ELEMENT
(TO BE PREFORMED BY THE MANUFACTURER)

(APPROX. )

406

406

END ELEMENT FOR GUARDRAIL TERMINAL ANCHOR TYPE 2I
(TO BE PREFORMED BY THE MANUFACTURER)

HOLE SPACING IS THE SAME AS FOR ELEMENT DETAILS.

203

280

~_ @© @

HomL*TlT 108

457

NOTES REGARDING END TERMINALS

PLAN

ELEVATION

(EXCEPT MICHIGAN SHOE)

51

23 mm x 29 mm SLOTS

SHOWN MAY VARY SLIGHTLY ACCORDING TO MANUFACTURERS DETAILS.
END ELEMENTS SHALL BE 12 GAGE (2.67 mm THI
THE REQUARIMENTS OF AASHTO M180, CLASS A,
SHALL HAVE A YIELD STRENGTH 345 MEGAPASCALS AND A TENSILE STRENGTH
OF 483 MEGAPASCALS.

CK)

TYPE 2.

| | | |
— T T T —
i | | |
E =+ = &+ >
PLAN
(TOP)
) 578
762
T
76 216 216 102 | 102 _ 50
20 mm DIA. HOLE
mm .
) A
=6
o ~
BEAM E &
ELEMENT +
19 mm x 64 mm »/ —
SLOTTED HOLE A =
e
= ;
108 108
23 mm x 76 mm
24 mm DIA. HOLES
SLOTTED HOLES
ELEVATION
(FRONT)

OTHER DIMENSIONS

ALL

STEEL CONFORMING TO

RATL MATERTAL

TERMINAL ELEMENT FOR ANCHOR BLOCK AND BRIDGE CONNECTIONS
THIS TERMINAL IS COMMONLY KNOWN AS "MICHIGAN END SHOE"

“MICHIGAN END SHOE” TERMINALS END ELEMENT SHALL BE 10 GAGE (3.43 mm THICK) STEEL, MATERIAL AND
GALVANIZING REQUIREMENTS OF AASHTO M180, CLASS B (3.43 mm NOMINAL) THICKNESS. TERMINAL END
ELEMENT MATERTAL SHALL HAVE A YIELD STRENGTH OF 345 MEGAPASCALS AND A TENSILE STRENGTH OF 483
MEGAPASCALS.

BOLTS USED FOR ATTACHMENT OF TERMINAL ELEMENT TO BRIDGE RAIL OR GUARDRAIL TERMINAL ANCHOR,
TYPE 12 OR CONCRETE MEDIAN BARRIER SHALL BE M22 HEX HEAD, CONFORMING TO THE REQUIREMENTS

OF ASTM A307, WITH ROUND FLAT WASHER, 50 mm OUTSIDE DIAMETER X 4.2 mm THICK, PLACED UNDER
BOLT HEAD BOLTS AND WASHERS TO BE GALVANIZED CONFORMING TO THE REQUIREMENTS OF ASTM A153.

SEE THE STRUCTURE PLANS AND BRM-2 SERIES BRIDGE REPAIR STANDARD DRAWINGS FOR ATTACHMENT TO
BRIDGE RAIL.

SEE STANDARD DRAWING SM-GR-19 FOR ATTACHMENT TO GUARDRAIL TERMINAL ANCHOR TYPE 12 AND STEEL
INSERT SPECIFICATIONS

SEE STANDARD DRAWINGS SM-MB-1 AND SM-MB-2 FOR ATTACHMENT TO CONCRETE MEDIAN BARRIER WALLS.

ALL TERMINAL ELEMENT JOINTS SHALL BE OVERLAPPED SO THAT THE OUTSIDE TERMINAL EDGE OF JOINT
WILL BE FACED AWAY FROM APPROACHING TRAFFIC.

REV.

REV.

11-1-95: CHANGED TO METRIC.

7-29-98: DELETED TYPE 11

GUARDRAIL TERMINAL ANCHOR DETAIL
AND MEDIAN DIVIDER END ELEMENT
DETAILS.

REV.

9-5-98: CHANGED LABELING

FOR END ELEMENT FOR TYPE 21
GUARDRAIL TERMINAL.

REV.

5-27-01:

CORRECTED REFERENCES

TO TYPE 12 AND 21 GUARDRAIL TERMINALS.

REV.

9-5-03: CHANGED SPECIFICATION

REQOUIREMENTS FOR TERMINAL END ELEMENTS.

ALL UNITS ARE IN MILLIMETERS
UNLESS NOTED OTHERWISE.

[I MINOR REVISION -- FHWA
APPROVAL NOT REQUIRED.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

W-BEAM BARRIER
TERMINAL ELEMENT
DETAILS

11-1-95 | SM-GR-15




REV. 11-1-95: CHANGED TO METRIC.

VARIES W150 X 12.6 POST (OR SPECIFIED OPTION) REV. 7-29-96: MADE MINOR
s REINFORCING STEEL LEGEND WITH 12 GAGE (2.67 mm THICK) RAIL, ITEM DIMENSIONING CHANGES.
— SEE NOTE €2) NO. 705M02.02 REV. 7-29-98: MODIFIED DETAIL
51203 | 203 203 | 203 51 CLASS “A” CONCRETE DEADMAN el
I © © © (455 mm MINIMUM DIAMETER! SEE ANCHOR PLATE DETAIL
3 S| H1300 85 ON DRAWING SM-GR-28 REV. 12-18-98: MODIFIED ALL
2 2 8 2 2 DETAILS FOR GUARDRAIL TERMINAL
R 8 R R 406 _iwa ANCHOR (TYPE 13).
7 7 7 7 7 7’ L ﬂ REV. 5-27-01: CHANGED
19 mm o>mfm DESCRIPTION FOR ITEM NUMBERS
ASTM A36 GALVANIZED ROD PLAN TRAFFIC 705MD4.02 AND 705M04.03.
102 (SEE DETAIL “C”) CHANGED SHEET NAME.
— wisor [ (TOP)
S 1l s 203 REV. 7-29-03: CHANGED CONCRETE
- ANCHOR BLOCK .
£ I ore | 1.675 m AND vaRIABLE , 1-905 m ITEM 705M02.02 REV. 10-26-03: ADDED SPECIAL
Q 203 SEE NOTE @) GUARDRAIL TERMINAL (TYPE 12)
— wizor - M16 MACHINE BOLTS WITH NOTE.
[ I 102 ANCHOR BLOCK INSERT ASSEMBLY CUT WASHER ON FRONT
o *m.m <+ CAST IN PLACE THREADED STEEL INSERT WITH 455 mm FACE-TOTAL 8
M22 DIA. X 50 mm HEX HEAD GALVANIZED BOLTS (ASTM A30T7) MINIMUM 156
HOT DIP ZINC COATING ASTM AL53 DIAMETER ﬁ ~—
ELEVATION 7 =—
(END) ROCK SLOPE SWAGE ﬁ|\ )
(MODIFY FRONT FACE OF o = =S _ANCHOR PLATE 9
I} Bo FITTING b
ANCHOR BLOCK T0 SUIT GROUND LINE % 19 mm CABLE : 2 GROUND LINE
SLOPE) OR OMIT BLOCK N
AND DRILL ANCHOR INTO o x,\ s :
ROCK IF ENGINEER SO -
356 DIRECTS. / TURNBUCKLE SEE DETAIL “C” BELOW
— I © FOR ALTERNATE FITTINGS
388¢g —RoPosgy 2 SEE DETAIL "A”
SPACING DIMENSIONS e 1 ROUND WASHER —fur Slopg £ 150
FOR BOLTS T FOR ALL BOLTS T == - MINIMUM
305mm LAP ~
R m Loz H1301 — — m o 7 :
= T ) - -
— o o] 14]2° £ % = NO. 13 REINFORCED w ELEVATION 455 mm MINIMUM
=: 89 - R 203 - = 2 STEEL B (FRONT) DIAMETER
= & g |- |s0 10 4 HL30L— g~ = " -
& 20 I DETAIL “A” 150 U3
i ” SE 32
L +4 HI301— 50 £ -
102 Somm L2t ETai g W -
SPACING DIMENSIONS 1, 203 203 203 203 51 | | |
e 56 8 3 ¢ B0sc28 STEEL REINFORCING 127 THREAOED AT ONEEND OF THE
Ll ™ " mm
914 ER- BARS 1.675 m LONC GUARDRAIL TERMINAL (TYPE 13) ALTERNATE 32 mm X 1.65 m GALVANIZED
102 203 203 102 ITEM NO. T705M04.03 PER EACH 140 ROD WITH WELDED EYE MEETING
ASTM A36M SPECIFICATION.
ELEVATION 610
(FRONT) "B
GUARDRAIL TERMINAL ANCHOR (TYPE 13) GENERAL NOTES DETAIL ”B” SECTION THRU DEADMAN
GUARDRAIL TERMINAL (TYPE 12) ®
UNIT PRICE FOR ITEM NO. 705MO4.03, GUARDRAIL TERMINAL (TYPE 13) PER EACH SHALL INCLUDE
ITEM NO. 705M04.02 PER EACH COSTS OF FURNISHING AND INSTALLING CABLE ANCHOR AND ALL COMPONENTS AS DETAILED, CONCRETE TRAFFIC
AND TERMINAL RAIL END ELEMENT, COMPLETE, [N PLACE. SEE STANDARD DRAWING NO. A
FOR DETAILS AND SPECIFICATIONS ON CABLE AND ANCHOR PLATE. EDGE OF PAVEMENT —
SPECTAL INSTALLATION NOTE ) CABLE TO BE PARALLEL TO GUARDRAIL FOR STRAIGHT RUNS OF RAIL. CABLE MAY HAVE ANGLE POINT AT
ANCHOR PLATE [F GUARDRAIL 1S CURVED.
FOR THE GUARDRAIL TERMINAL ANCHOR (TYPE 12) TO FUNCTION AS FACE OF GUARDRAIL ™ ITEM 705M04.03
IT WAS CRASH TESTED UNDER NCHRP-350 TEST LEVEL 3 IT MUST ©) ESTIMATED OUANTITIES OF CONCRETE AND STEEL FOR GUARDRAIL TERMINAL (TYPE 13) ARE: I I I m{wmmmwww TERMINAL
ZGR- )
BE CONSTRUCTED PER STANDARD DRAWING NO. SM-GR-19A. CLASS “A” CONCRETE= 0.25 m3 52
25 STEEL REINFORCING BAR= 35 kg 2|3
2:1 SLOPES W= 3:1 OR FLATTER SLOPES
GUARDRAIL TERMINAL ANCHOR (TYPE 12) GENERAL NOTES €  THS TERMINAL SHALL NOT BE USED ON THE APPROACH END OF A SECTION OF GUARDRAIL. NEETING CLEAR ZONE CRITERIA
HAZARD OTHER
(&)  REQUIREMENTS FOR ANCHOR INSERT BOLTS SHALL BE M22 HEX HEAD INSTALLED IN M22 THAN SLOPES
THE CONTRACTOR ‘SHALL FURNISH ANCHOR PULL-OUT DATA FAOM AN INDEPENDENT SECUTE CABLE 007 WITH = oBOLT CABLE CLauEs. CONTRACTOR 15 10
TESTING LABORATORY USING CLASS “A” CONCRETE IN ACCORDANCE WITH STATE OF BT T o e oA o e uE END OF THE
TENNESSEE “STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION”. ON TOP SIDE OF LIVE CABLE . M25 HEX NUT WITH
THE ULTIMATE LOAD FOR M22 ANCHOR SHALL BE 85000 N. BOLTS SHALL CONFORM . 25 mm DIAMETER STANDARD WASHER SKETCH SHOWING APPLICATION OF
TO ASTM A3OT. 25 mm DIAVETER TRAILING END TREATMENT ON
mm
(2  THE MASONRY ANCHORS SHALL BE SUB-SET IN THE CONCRETE AT A DEPTH OF BETWEEN . = 25 mm DIAMETER \ DIVIDED HIGHWAYS
2.5 mm TO 6 mm AND TOROUED WITH THE END TERMINAL IN THE PLACE TO AN EQUIV- \‘, ASTM A3EM
ALENT DIRECT PULL-OUT LOAD OF 53000 N. SLIPPAGE SHALL NOT EXCEED & mm. CABLE CLAMP GALVANIZED ROD
SADDLE
()  THE CONTRACTOR WILL PERFORM ON-SITE TESTING OF EACH BOLT IN THE PRESENCE OF
DOT PERSONNEL TO INSURE THESE REQUIREMENTS. ANY INSTALLATION NOT MEETING ® wpwzmwmom&wom FITTING
THESE REQUIREMENTS SHALL BE CORRECTED AT THE CONTRACTORS EXPENSE. e e 08 FOR DETAILS)
STANDARD 25 mm TURNBUCKLE
(9  THE CONTRACTOR MAY ELECT TO USE M22 DIAMETER DRILLED IN ANCHORS WITH @mmﬂﬂzmHW%ymmwmorww%wmwnmmmozm (SEE NOTES BELOW) ALL UNITS ARE IN MILLIMETERS
345 MEGAPASCALS OR GREATER YIELD STRENGTH WHEN ATTACHING THE TERMINAL END WLTH WELDED EYE UNLESS NOTED OTHERWISE.
ELEMENTS INTO ROCK. SEE ABOVE GENERAL NOTE &2 FOR PULL OUT REQUIREMENTS.
&9 IF THE CONTRACTOR DRILLS THESE ANCHOR BOLTS IN ROCK, THE SAME FLARE RATE DETAIL “C” ALTERNATE FITTINGS DI MINOR REVISION -- FHWA
MUST BE USED THAT WOULD BE USED WITH THE CRASH TESTED CONCRETE ANCHOR BLOCK. APPROVAL NOT REQUIRED-
&  UNIT PRICE FOR ITEM NO. 705M04.02, GUARDRAIL TERMINAL (TYPE 12) PER EACH ALTERNATE FITTING GENERAL NOTES STATE OF TENWEBSEE
SHALL INCLUDE COSTS OF FURNISHING AND INSTALLING ONE (1) REINFORCED EPARTHENT OF TRANSFORTATION
CLASS “A” CONCRETE GUARDRAIL STATIONARY TERMINAL ANCHOR BLOCK, ONE(1) TERMINAL NEPOR
Eefienr o AEELLE SLEERTH IMLLENERY JERIOAC B Bces. B © goun e CLTIG NI uGe S 10 50 SOT0 OE LI ST 23 m oL svce
ANCHORS OR ANCHOR BLOCK INSERT ASSEMBLY, WASHERS AND LABOR NECESSARY TO :
COMPLETE THIS ITEM. @ DROP FORGED GALVANIZED STEEL TURNBUCKLE SHALL PROVIDE A MINIMUM BREAKING STRENGTH OF 180000 N. GUARDRATL
TERMINAL ANCHORS
@ ESyouATED QOANTITIES OF CONCRETE AND STEEL FOR GUARDRAIL STATIONARY TERMINAL ©  THE FINISHED CABLE ASSEMBLY WILL NOT BE ACCEPTABLE UNLESS IT 1S [N TENSION WITH NO SAG. TYPE 12 AND
3
CLASS “A” CONCRETE= 0.34 m
NS5 S TeE RE T EORCI NG BaRs= 23.59 Ko ©  THESE FITTINGS SHALL BE INSTALLED ABOVE GROUND. TYPE 13
11-1-95 | SM-GR-19




NOTE:
DESIRABLE CLEAR ZONE LINE WHEN DESIRABLE CLEAR ZONE LINE
- 30 mFROM s . FALLS INSIDE THE FILL SLOPE D
& = PAVEMENT — LINE, THE FILL SLOPE BECOMES
~ " _— - —— —_— FIL THE CLEAR ZONE LINE.
-+ ~——"_SLopg
T —— B - Ty e o TeRINaL 3
\V’\NV/ " - o " - TYPE 38 N
i S = // — — | Awewory 7
HAZARD T VEHIoLE — e —
AREA ———LLE TRasecrg, | 13.5 m FROM /
(SIDE SLOPE) = Line |7, PAVEMENT | — —
—170 Hazapy —l0-5 m_ © DITCH
N CALCULATED FROM PAVEMENTS. &
— POINT OF
T | NEED /.
EDGE OF mIOCﬁDmDH /7
EDGE OF _u><m§mza\ - TRAFFIC 15° MAXIMUM
—<— | TRAFFIC
D—=-
TYPICAL LAYOUT-CASE 1 THE POINT OF NEED MIHWVH HMHD%MHDMHWDONMH WWWZW Sﬂmmvummo AMOONM MNAW>GZ“X”\AIMZVH:%AC>HWU<M~OWWD77mm SAFER FOR
AVERAGE TERRAIN-DIVIDED HLGHWAY THE VEHICLE TO CONTACT AND BE DIRECTED BY THE OE»WDE»EH INSTEAD OF GOING DVER AIW SLOPE, TO THE OTHER
SIDE OF THE POINT, [T WOULD BE SAFER FOR THE VEHICLE TO GO OVER THE SLOPE. AN EXIT ANGLE FROM THE ROADWAY
OF APPROXIMATELY 15° SHOULD BE UTILIZED FOR DETERMINING THE POINT OF THEORETICAL NEED. WHERE FEASIBLE,
CONSIDERATION SHOLLD BE GIVEN TO FLATTENING OR FURTHER WARPING OF THE SLOPE IN ORDER TO "MOVE BACK® THE
POINT OF NEED AND THEREBY REDUCE THE LENGTH OF NEEDED GUARDRAIL.
NOTE :
WHEN DESIRABLE CLEAR ZONE LINE
30 m FROM
p =" = DESIRABLE CLEAR LINE, THE FILL SLOPE BECOMES )
V% PAVEMENT A ZONE LINE THE CLEAR ZONE LINE. CuT SLOPE (431 oR STEEPER
P A o B~ C—y
’ (3.5 ILL SLope
- Ve r=—=—— OR STEEReR)
= E ::% — #
HAZARD - Y LINg To ] CALCULATED | 17,07 m (SEE DETAIL
& HAZ ARy —— POINT OF BELOW)
AREA e i e
(SIDE SLOPE) 15.24 m CURVE — (SEE DETAIL ¢ brron
SEE DATA ON BELOW
SM-GR-17
e e
deoas o .uEE‘,m",H‘%mm“Hﬁm‘ L. e
EDGE OF SHOULDER /7
EDGE OF w><m§mza\ - TRAFFIC 15° MAXIMUM
——— TRAFFIC
> mw D 7.2m 3.6 m VARIABLE
TYPICAL LAYOUT-CASE II 3.6 m FINISHED GRADE
STEEPER TERRAIN-DIVIDED HIGHWAY ‘I|L N SHOULOER 1o, 1] o,
SHOULDER 3

NOTES

CASE [

[F ANY OBSTACLE (HAZARD) APPEARS [N THE DESIRABLE CLEAR ZONE AREA, 1T MUST BE REMOVED.
[F [T CANNOT BE REMOVED, THEN A NEW “POINT OF NEED” MUST BE COMPUTED USING THE OBSTACLE
AS THE HAZARD AND NOT THE STEEP SIDE SLOPE WHICH WAS FIRST CONSIDERED AS THE HAZARD.

CASE II

THE ROADWAY EMBANKMENT IS SHOWN GOING FROM A CUT SECTION INTO A STEEP FILL SECTION VERY
CLOSE TO THE CUT TO FILL GRADE POINT. HERE THE “POINT OF NEED” FOR PROTECTION FROM THE
STEEP SIDE SLOPE FALLS WITHIN THE CUT SLOPE AREA. THEREFORE, THE GUARDRAIL SHALL BE
ANCHORED INTO THE CUT SECTION BACKSLOPE USING A STATIONARY GUARDRAIL TERMINAL ANCHOR
TYPE 12.

GENERAL NOTES

EVERY LOCATION WHERE GUARDRAIL IS REQUIRED MUST BE INVESTIGATED SEPARATELY. THE HAZARD
MUST BE IDENTIFIED AND THE “POINT DF NEED” CALCULATED TO DETERMINE THE BEST TREATMENT FOR
PROTECTION OF VEHICLES FROM THE HAZARD.

R.0.W. FENCES WILL NOT BE CONSIDERED A HAZARD. BUT HAZARDS WHICH ARE OUTSIDE THE R.O.W.
LINE BUT INSIDE THE DESIRABLE CLEAR ZONE SHOULD BE CONSIDERED AND APPROPRIATE ACTION
TAKEN FOR VEHICLE PROTECTION. COST EFFECTIVE EVALUATION MAY BE NEEDED TO HELP DECIDE THE
APPROPRIATE ACTION NEEDED.

WHERE THE HAZARD APPEARS ON THE OUTSIDE OF A ROADWAY CURVE, GOOD ENGINEERING JUDGEMENT
MUST BE USED TO DETERMINE THE LIMITS OF GUARDRAIL NEEDED. REFER TO THE “ROADSIDE DESIGN
GUIDE (2002)*, SECTION 3.2 AND STANDARD DRAWING NO. ROMDL-5-12 TQ HELP DECIDE WHAT THE
NECESSARY CLEAR ZONE REQUIREMENTS ARE AND THE TYPE AND LOCATION OF THE PROTECTIVE MEASURE
NEEDED.

SPECIAL DITCH NOTE

THE CONTRACTOR IS TO ADD A RUBRAIL WHENEVER THE CLEARANCE FROM THE BOTTOM OF
THE W-BEAM TO THE GROUND LINE EXCEEDS 450 MILLIMETERS.

SECTION “B-B”

TYPICAL SECTION
THROUGHOUT TRANSITION

SECTION “A-A"

T.2m

305 mm MIN. COVER

EXISTING GROUND

FINISHED GRADE

O REV. 11-1-95: CHANGED TO METRIC.
REV. 7-29-98: REMOVED REFERENCE
TO TYPE L1, 16, AND 20 GUARDRAIL
TERMINALS. ADDED TYPE 38 GUARDRAIL
 _CLEARZONE LIN TERMINAL .
[ O REV. 5-27-01: MODIFIED REFERENCE
REGARDING GUARDRAIL TERMINALS.
X
HAZARD AREA REV. 9-11-03: MADE GENERAL CHANGES
[ TO TYPE 12 GUARDRAIL TERMINAL.
USE CRASHWORTHY O REV. 4-15-04:  CHANGED CASE [ EQUATION
e SEE FIGURE — POLNT OF NEED TERMINAL AND REFERENCES T0 ROADSIDE DESIGN GUIDE.
237 15.240 /
L CURVE o/
b == SHY LINE
. R \\
Ly - - <M7‘ T
~
—~ TRAFFIC __EDGE OF PAVEMENT 150 MaxIMOM L Ls
FIGURE 5.24 APPROACH BARRIER LAYQOUT VARIABLES
CLEAR ZONE LINE
Lr
X
HAZARD AREA
Li
USE CRASHWORTHY
. TERMINAL POINT OF zmmo\\
c 15.240 m
— CURVE mm
7 | LH
B b —0
_ 1 s .
N EDGE OF PAVEMENT — L 3
15° MAXIMUM —~———  ADJACENT TRAFFIC
—_— OPPOSING TRAFFIC

FIGURE 5.27 APPROACH BARRIER LAYOUT FOR OPPOSING TRAFFIC

DETAILS AND EQUATIONS COME FROM “ROADSIDE DESIGN GUIDE
THE FOLLOWING EQUATIONS ARE TO BE USED TO CALCULATE THE

(2002) ", CHAPTER 5.
“POINT OF NEED".

EQUATION NOTES

CASE 1
WHEN b/0=0, THE POINT OF NEED WILL BE LOCATED AT POST ND. 3 OF THE TYPE 38
ANCHOR USING THE FOLLOWING EQUATIONS: (SEE DRAWING NOS. SM-GR-32, SM-GR-35,
AND SM-GR-40)
Ly-L,-0.23
Xz L= Y=L,+0.23
[
CASE 11

WHEN b/a HAS A VALUE, THE POINT OF NEED WILL BE LOCATED AS SHOWN AT LEFT AND
GUARDRAIL SHALL PASS THROUGH IT USING THE FOLLOWING EQUATIONS:

EQUATION VARIABLE LEGEND

THE CLEAR DISTANCE

Ll = DISTANCE FROM EDGE OF TRAVELED WAY (EDGE OF PAVEMENT) T THE LATERAL EXTENT
OF HAZARD. NOTE THAT Ly SHOULD NEVER EXCEED THE “CLEAR DISTANCE” (Lg).

= SLOPE OF FLARE

L1 = LENGTH OF TANGENT SECTION OF BARRIER FROM HAZARD. TENNESSEE DEPARTMENT OF
TRANSPORTATION WILL USE THIS POINT AS THE P.1. FOR A 15.240 m CIRCULAR CURVE.

—=—  ShouLDeR R 2 SHOULDER
At owmw@mwmm MMUN L2 = DISTANCE FROM EDGE OF PAVEMENT TO TANGENT SECTION OF BARRIER.
CONCRE TE ﬂmoc,wo. Ao JERMILNL LR = RUNOUT LENGTH (SEE TABLE BELOW FOR VALLE)
ANCHOR BLOCK ~ OMG* TYPE 38 .
SECTION "C-C/ ANCHOR BN L3 = DISTANCE FROM EDGE OF PAVEMENT TO NEAR FACE OF HAZARD.
SECTION “D-D” L L.
3--2 = SHOULD BE GREATER THAN 1.2 m.
TYPICAL SKETCHES SHOWING TERMINATION
OF GUARDRAIL ON FILLS
DESIGN TRAFFIC VOLUME (ADT)
ALL UNITS ARE IN MILLIMETERS
17.07 m ON 4:1 SLOPES opERATING | L2VER 6000 | 2000-6000 | 800-2000 | UNDER 800 Ls UNLESS NOTED OTHERWISE.

STATIONARY GUARDRAIL SPEED RUNOUT RUNOUT RUNOUT RUNOUT SHY LINE FLARE
SEE SPECIAL TERMINAL ANCHOR TYPE 12 (km/h) ,mmzoaz szof szmj* ,mmzo; OFFSET (m) | RATE (a:D) DI MINOR REVISION -- FHWA
POINT OF NEED DITCH NOTE R(m) R(m) R(m) R(m) APPROVAL NOT REQUIRED.

o1 MAX. ON 4:1 SLOPES 110 145 135 120 110 XX 15:1

.1 m MAX.
100 130 120 105 100 X 1431 STATE OF TENNESSEE
ROADWAY DITCH 80 100 90 80 75 xx 11:1 DEPARTHENT OF TRAWSPORTATION

SKETCH SHOWING FLARE FOR TERMINAL ANCHOR TYPE 12 60 ° 60 55 0 Xx_ 8:l
(THE INTENT [S TO TERMINATE THE GUARDRAIL IN THE CUT SLOPE 0 0 0 2 0 o Tl LENGTH OF NEED
mmwmmmm WHILE MAINTAINING THE GUARDRAIL PROFILE ON ITS GIVEN XX = VALUES FOR YIELDING BARRLER (0.6 m DYNAMIC DEFLECTION) FOR RIGID BARRIERS INCREASE NUMERATOR BY o._ﬁkﬁ AND TERMINAL
. V = OPERATING SPEED (km/h) 16 REQUIREMENTS

IN FILLS

11-1-95 | SM-GR-21




SLOTTED W-BEAM GUARDRATIL ELEMENT DETAILS
4.130 m ) ) 4.130 m
160
) 1905 1905 160 | 1905 1905
7 571 | 1334 571 | 1334 160|160 1105 305 406 187, 686 321 _[ie0
7 152|152 152 (152
343 343
e — T = e =
7 N A 19 mm X 64 mm
SLOTS
108 L!IA‘ 108 F 108 % ‘\VIOT:; 108 \l,v!TTBW
19 mm X 64 mm SLOTS 23 mm X 23 mm SLOTS 23 mm X 29 mm SLOTS
108 108 19 mm DIA. HOLE
SECOND SECTION OF GUARDRAIL FIRST SECTION OF CUARDRALL
FOR TYPE 21 TERMINAL FOR TYPE 21 TERMINALS
H
200 200
F F
70 44 = POST BOLT SLOT
- 19 mm X 64 mm
13 - o
mm SLOT GROVE, 180
—+ 216
- M16 X 35 5 - — 0
SLOTTED W mm>;< BUTTON HEAD BOLT L 6 6
95& 7 34.8° | €5 Y
HEX NUT WITH WASHER \/ D — RI
FOR Mle BOLT
ERERRTE . z ) AT M SIDE ViEW
. ._ SECTION “F-F” Sﬂoﬂs;omm?moxfo#m (SEE DETAIL)
FRONT VIEW (RATL NOT ATTACHED) m>ov\/ CU ‘Ufl>1:M
SLOTGUARD ot —
(SEE DETAIL)
70 _
13 mm SLOT
GROOVE 35
H 10 R
4.8 mm STEEL
e _pw 56
SECTION "E-E 5! GUARDRAIL WITH BACK UP
(SEE DRAWING NO. SM-GR-26) PLATE DETAIL
“ 34.8°
v
YA
NOTE: 8 - MI6 X 35 mm BUTTON HEAD
BOLTS AND NUTS REQUIRED FOR EACH 44
SLOTGUARD ASSEMBLY. SECTION "G-G”
SIDE VIEW

SECTION "H-H”

NOTE: ALL HOLES 23 mm X 29 mm DIAMETER

SLOTGUARD DETAIL

O REV.

[ REV. 5-27-98: REPLACED SHELF ANGLE
DETAIL WITH BACK UP PLATE DETAIL.
ADDED ADDITIONAL GUARDRAIL ELEMENT
DETAIL.

11-1-95: CHANGED TO METRIC.

REV. 12-18-98: REMOVED GUARDRAIL
AND GROUND STRUT DETATILS FOR
GUARDRAIL TERMINAL ANCHOR - TYPE 22.
CHANGED SHEET NAME.

O REV. 5-27-03: CORRECTED SPELLING
IN SECTION “E-E".

311

464

FRONT VIEW

(AASHTO M180)

(SAME CLASS AND TYPE
AS RAIL ELEMENT)

ALL UNITS ARE IN MILLIMETERS
UNLESS NOTED OTHERWISE.

[I MINOR REVISION -- FHWA
APPROVAL NOT REQUIRED.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

GUARDRAIL TERMINAL

ANCHOR (TYPE 21)

ELEMENT ASSEMBLY
DETAILS

11-1-95 | SM-GR-27




EXTRUDER W-BEAM

TYPICAL POST SPACING AT 1.305 m - ITEM NO. 705M02.02

GUARDRAIL ELEMENT

O REV. 9-11-01:
INSTALLATION NOTE.

O REV. 5-27-03: CHANGED DEPTH

OF TUBE SLEEVE FROM 1931 mm TO

19 mm DIA. CABLE X 2.0 m W/ oLy o 1\ ENLARGED VIEW OF

SWAGE FITTINGS (SEE SM-GR-34)

GROUND STRUT (SEE SM-GR-33)

ANCHOR PLATE ASSEMBLY
(SEE SM-GR-34)

LENGTH OF NEED
BEGINS AT POST 3

38 mm 76 mm 114 mm 152 mm TRAFFIC
—
15.24 m - ITEM NO. 705M04.07 .
STANDARD LINE POSTS 1.905 m 1.905 m 1.905 m 1.905 m 1.905 m 7 1.905 m 1.905 m 7 1.905 m 7
7 7 T 7
8 - M6 X 32 mm BUTTON —=ff 8 - M6 X 32 mm BUTTON | DO NOT ATTACH RAIL T0 MI10 x 100 mm HEX HEAD
HEAD BOLTS AND NUTS HEAD BOLTS AND NUTS T BLOCK @ THIS LOCATION B A LAG SCREWS
AT SPLICE AT SPLICE ! A..J
T , i :
®
3

| |

BE SURE

@

200 mm X 150 mm X 1830 mm WOOD POST

200 mm X 150 mm x 1830 mm

WOoD POST
M16 X 457 mm BUTTON
HEAD BOLT WITH
50:1 TAPER OVER // HEX NUT AND WASHER
15.24 m LENGTH 178 THROUGH 19 mm DIAMETER HOLE
OF SYSTEM I (SEE GENERAL NOTE (®
\ AND SM-GR-12)
CODE DECIMAL (m)
NO. X Y 533
9 0.000 | 0.000
8 0.038 | 1.905 \
7 0.076 | 3.810
3 0.114 | 5.715 200 mm X 150 mm X 406 1830
: - 356 mm BLOCKOUT
5 0.152 | 7.620 (SEE SM-GR-13) b -
4 0.190 [ 9.525
3 0.229 [11.430 30 mm DIA.
2 0.267[13.335 HOLES 3
1 0.305]15.240
NOTE :
SECTION “B-B” IS SIMILAR AT POST NO.5
EXCEPT RAIL IS NOT ATTACHED AT POST NO.S
SECTION "B-B”
(TYPICAL AT POST NO. 3, 4, 6, 7, & 8)

GENERAL NOTES

@ THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE OF THE GUARDRAIL.
e THE M16 FLAT WASHER IS USED UNDER THE NUT, BEHIND THE POST ONLY. NO WASHER IS USED AT THE RAIL.

@ ET-2000 (2-TUBE) TERMINAL IS TO BE I[NSTALLED UNDER THE PRICE BID FOR ITEM NO. 705M04.07 TANGENT
ENERGY ABSORBING TERMINAL (NCHRP 350-TL3) PER EACH.

@ A FOUR (4) TUBE OR EIGHT (8) TUBE OPTION MAY BE USED, SHOP DRAWINGS WILL BE REQUIRED.

M16 X 250 mm BUTTON
HEAD BOLT WITH
HEX NUT AND WASHER
(SEE GENERAL NOTE @_

200

60 mm DIA.
HOLES

GROUND LINE ——o

GROUND STRUT
SEE SM-GR-33)

@

A

SPECIAL INSTALLATION NOTE 203

FOR THE TYPE 38 GUARDRAIL TERMINAL TO FUNCTION AS IT WAS
CRASH TESTED UNDER NCHRP-350 TEST LEVEL 3 THE EARTH PAD
UNDER IT MUST BE CONSTRUCTED PER STANDARD DRAWING NO.
SM-GR-38.

mm X 150
W0oD

mm X 1143 mm
POST

200 mm X 150 mm X 1143 mm
WooD POST

50 mm X 140 mm
PIPE SLEEVE

INSERTED INTO
POST NO. 1

GUARDRAIL EXTRUDER
(SEE SM-GR-34)

203 mm X 203 mm X 16 mm
BEARING PLATE

GROUND STRUT

I

N

N~

SECTION

(TYPICAL AT POST NO.

.-

19 mm DIA. CABLE X 2.0 m W/SWAG
FITTINGS: M25 HEX HEAD NUT AND
WASHER FOR M25 STUD

M16 X 240 mm HEX HEAD BOLTS,
NUTS, AND WASHERS

]

203 mm X 152 mm X 4.8 mm STEEL \
TUBE SLEEVE 1980 mm LONG (SEE SM-GR-34)

ML6 X 190 mm HEX HEAD BOLTS,
NUTS, AND WASHERS (SEE SM-GR-34)

1778

NG
2)

ENLARGED VIEW AT POST NO. 1

CHANGED SPECIAL

(SEE SM-GR-33)

O REV. 2-1-99:
NAME AND MADE

CHANGED DRAWING
GENERAL REVISIONS.

REV. 10-26-00:
EXTRUDER HEAD

CHANGED GUARDRAIL
AND DECAL DETAILS.

[0 REV. 5-27-01: CHANGED PAY [TEM NO.
705M04.38 TO 705M04.07. ADDED

SPECIAL INSTALLATION NOTE.

203 mm x 203 mm x 16 mm BEARING PLATE

GUARDRATL EXIT SLOT AWAY

FROM TRAFFIC

STRIPES AT 45° TOWARD THE
TRAVELED WAY.

BACKGROUND: YELLOW (IN
ACCORDANCE WITH STANDARD
SPECIFICATION 916.06)

COPY: BLACK

[~ AFTER FINAL ASSEMBLY, RECHECK CABLE TO

IT IS TAUT AND HAS NOT RELAXED.

mm X 203 mm X 16 mm
BEARING PLATE
(SEE SM-GR-33)

ALL UNITS ARE IN MILLIMETERS
UNLESS NDTED OTHERWISE.

DI MINOR REVISION -- FHWA

APPROVAL NOT REQUIRED.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

ET-2000
GUARDRAIL TERMINAL
ANCHOR (TYPE 38)
PAST LAYOUT AND
ERECTION DETAILS

7-29-98 SM-GR-32




CHUTE OPENING

KNOCKER PL (16 mm THICK)

o PL 76 x 352 x 13
S e
& _ 111} 127
50
6 mm CHUTE PLS 70
505 914
1
TOP VIEW
380
I — R
/ 6 mm BENT PL
[ PL 114 x 680 x 3
76—y -
e
4
- i - o ©
R = = S " 5
N
3 2
N\
6 mm BENT PL —m| it vee / |
C5 x 940 mm LENGTH x 9.97
32
—— 114
505 914
FRONT VIEW f
SIDE VIEW o o PL-5"

GUARDRAIL EXTRUDER DETAILS
FOR ET-PLUS

19 mm DIA (6 x 19)

GALVANIZED CABLE

25 mm DIA. x 178 mm STUD
THREADED ENTIRE
LENGTH

STANDARD SWAGE FITTING AND STUD

NOTE: CABLE TO BE SWAGE-CONNECTED

150

(NOMINAL)

-

254

787
432
MAX

50

0
~

i;

2565
=

1

356

1778

AND 19 mm DIA.
WOOD INSERT

T~
7 7 ONE (1) Mle BOLTS
|

‘l’Zo (TYPICAL)

@\ 19 mm DIA. HOLE
%

uﬂ 64 mm DIA. HOLE

——F _——GROUND LINE

M16 BOLT THROUGH
19 mm DIA.

HOLE IN TUBE

THROUGH 21 mm DIA.

HOLE IN

200

(NOMINAL )

190 (TYPICAL)

i

1143 mm WOOD POST

787

19 mm DIA. HOLE

REV. 2-1-99: CHANGED DRAWING
NAME AND MADE GENERAL REVISIONS.

REV. 10-26-00: CHANGED GUARDRAIL
EXTRUDER DETAIL FROM ORIGINAL HEAD
TO ET-PLUS HEAD.

REV. 5-27-03: CHANGED LENGTH OF
TUBE SLEEVE FROM 1981 mm TO 1829 mm
WHICH CHANGES EMBEDDED DEPTH FROM
1931 mm TO 1778 mm.

254
|

GENERAL NOTES

64 mm DIA. HOLE IN
BOTH BREAKAWAY POSTS

i

M 200 mm
=

737
432
K

406

HOLES

203 mm x 152 mm x 4.8 mm

STEEL FOUNDATION

TUBE 1829 mm LONG

FRONT VIEW

NO. 1

419

BENT PL-"A"

%ﬂ*%”(j LV
F |

19

3-38 mm DIA.

13

DIMPLES

;EE

13

n\n\

PL-"B"
6

32

3-38 mm DIA.

S

25

mm TYP.

mJ~

DIMPLES

ANCHOR PLATE ASSEMBLY

Mm»»?m:v

LUG BAR
FIT INTG SQ. HOLE IN PL

e

64

38
76

PL-F”

& 2 BREAKAWAY POSTS WITH 1829 mm TUBE SLEEVE

29 mm DIA.

HOLE

(A36)

(A36)

AR IR ENENAN]
5

1829
©

END VIEW

NOTES.

(®) THE NO.

1 AND NO.
POSTS WILL HAVE A 150 mm x
(NOMINAL )
AREA AND WILL HAVE A 64 mm
DIAMETER HOLE CENTERED 686 mm
BELOW THE TOP OF THE POST ON
THE 200 mm SIDE AS SHOWN.
POSTS SHALL BE ERECTED SO THAT
THE GUARDRAIL WILL HAVE A

o TOP-OF-RAIL HEIGHT OF 686 mm.

ALL HOLES IN WOOD POSTS ARE TO
BE DRILLED BEFORE PRESERVATIVE
TREATMENT .

ALL CUTTING,
WELDING OF STEEL COMPONENTS
SHALL BE DONE BEFORE
GALVANIZING.

THE FINISHED CABLE ASSEMBLY
WILL NOT BE ACCEPTABLE UNLESS
IT IS IN TENSION WITH NO SAG.

SEE STANDARD DRAWING NOS.
SM-GR-32 AND SM-GR-33 FOR
ADDITIONAL DETAILS AND GENERAL

THE STEEL TUBES ARE TO BE
DRIVEN INTO THE GROUND BEFORE
THE WOODEN POSTS ARE INSERTED.

2 BREAKAWAY

CROSS-SECTION

ALL

DRILLING, AND

L-"F" (70 mm X 13 m X 76 mm - A36)

L

W BENT PL-"A” (156 mm X 6 mm X 419 mm

ﬁwj
L~ PL-"B” (57 mm X & mm X 419 mm - A36)

IN PL
- A36)

ﬂ( LUG BAR-"C” (25 mm X 29 mm X 32 mm - 1018 C.

_ugn

BENT PL -

LUG BAR-"C”

SECTION B-B SECTION A-A

WELD PRIOR
TO WELDING

ALL UNITS ARE IN MILLIMETERS
UNLESS NOTED OTHERWISE.

O MINOR REVISION -- FHWA
APPROVAL NOT REOUIRED.

STATE OF TENNESSEE
PARTMENT OF TRANSPORTATION

ET-2000

(2 TUBE)

POST AND
ASSEMBLY DETAILS

7-29-98 | SM-GR-34




O REV. 5-1-03: REPLACED 3.81 m SECTIONS O REV. 10-10-01: CHANGED SPECIAL D1 REV. 2-1-99: MADE GENERAL REVISION.
OF GUARDRAIL WITH 7.62 m SECTIONS OF INSTALLATION NOTE AND MODIFIED
GUARDRALL . GUARDRAIL TERMINAL IMPACT HEAD. [3 REV. 5-27-01: CHANGED PAY LTEM NO.
705M04.38 TO T05M04.07. ADDED
SPECIAL INSTALLATION NOTE.

REV. 9-11-01: CHANGED SPECIAL
INSTALLATION NOTE.

19 mm DIA. CABLE X 2.0 m W/

SWAGE FITTINGS (SEE SM-GR-37)

GUARDRAIL POST MOUNTING BRACKET

GROUND STRUT (SEE SM-GR-36) ATTACHED TO POST
IMPACT HEAD W-BEAM LENGTH OF KEED BY TWO 10 mm x 100 mm HEX HEAD
GUARDRAIL ELEMENT pLENGTH OF NEED CABLE RELEASE ANCHOR LAG SCREWS
PLATE ASSEMBLY
(SEE SM-GR-37) GUARDRAIL EXIT SLOT AWAY
TYPICAL POST SPACING AT 1.905 m - [TEM NO. 705M02.02 FROM TRAFFIC
mr, M 508
GUARDRAIL
305 mm IMPACT HEAD
38 mm 76 mm 114 mm 152 mm 190 mm ,  TRAFFIC

15.24 m - ITEM NO. 705M04.07 |

~
5
STANDARD LINE POSTS 1.905 m 1.905 m 7 1.905 m 1.305 m 7 1.905 m 7 1.905 m 7 1.905 m 7 1.905 m 7 =
T T T T 7 7 d
B - MLB X 32 mm BUTTON_affuf i 8 - M16 X 32 mm BUTTON | i i
HEAD BOLTS AND NUTS HEAD BOLTS AND NUTS f
AT SPLICE ! AT SPLICE ' B >J I
i i i L th = .
o T ! T ! T w  STRIPES AT 45° TOWARD THE
7 7 , . 7 , 7 : : ===t =N 7 §  TRAVELED Wav.
| . BACKGROUND: YELLOW (IN
ACCORDANCE WITH STANDARD
S5 SPECIFICATION 916.06)
COPY: BLACK
- 203 mm x 203 mm x 16 mm
BEARING PLATE
N AFTER FINAL ASSEMBLY, RECHECK CABLE TO
@ BE SURE IT IS TAUT AND HAS NOT RELAXED.
® @ ® ® @ ’
200 mm X 150 mm X 1830 mm WOOD POST
A
200 mm X 150 mm X 1830 mm M16 X 457 mm BUTTON
WOOD POST HEAD BOLT WITH
HEX NUT AND WASHER SPECIAL INSTALLATION NOTE 7
118 THROUGH 13 mm DIAMETER 203 ﬁmwmmww ﬂFMm; mm
4 (SEE GENERAL NOTE
50:1 TAPER OVER —F £ SENERAL NOT ® FOR THE TYPE 38 GUARDRAIL TERMINAL TO FUNCTION AS IT WAS ol el
15.24 m LENGTH CRASH TESTED UNDER NCHRP-350 TEST LEVEL 3 THE EARTH PAD
OF SYSTEM 533 UNDER IT MUST BE CONSTRUCTED PER STANDARD DRAWING NO.
SM-GR-38.
CODE [[ DECIMAL (m)
NO. X Y \\
9 0.000 | 0.000 200 mm x 150 mn X 406 200 mm X 150 mn X 1140 mm
8 0.038 | 1.905 mm WooD POST
(SEE SM-GR-13) \b — 1830 200 mm X 150 mm
7 0.076 | 3.810 X 1140 mm
6 0.114]5.715 WDoD POST
90 mm DIA.
5 0.152 | 7.620 HOLES 713 M16 X 254 mm BUTTON 50 mm X 140 mm
4 0.190 [ 9.525 HEAD BOLT WITH PIPE SLEEVE GUARDRAIL IMPACT HEAD
3 0.229 [11.430 HEX NUT AND WASHER INSERTED INTO (SEE SM-GR-3T)
7 o267 13,355 (SEE GENERAL NOTE (B) POST NO. 1 \\
: - GROUND STRUT |
1 0.305]15.240 64 mm DIA. (SEE SM-GR-36) 203 mm X 203 mm X 16 mm
. L — BEARING PLATE
SECTION 7678 mmocx%%mwzm/r GROUND STRUT
Vﬂw 19 mm DIA. CABLE X 2.0 m W/SWAG
(TYPICAL AT POST NO. 3, 4, 5, 6, 7, & 8) /l I L X 20 m e AL UNITS ARE 1N MILLINETERS
M16 X 240 mm HEX HEAD BOLTS, WASHER FOR M25 STUD (SEE SM-GR-36)
NUTS, AND WASHERS L] DO MINOR REVISION -- FHWA
i \ APPROVAL NOT REQUIRED.
GENERAL NOTES S— M16 X 130 mm HEX HEAD BOLTS,
NUTS, AND WASHERS (SEE SM-GR-37) STATE OF TEWNESSEE
(A) THE POST DFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE OF THE GUARDRAIL. z DEPARTMENT OF TRANSPORTATION
THE ML6 FLAT WASHER IS USED UNDER THE NUT, BEHIND THE POST ONLY. NO WASHER IS USED AT THE RAIL. -
® S ] SKT-350
(C) SKT-350 (2-TUBE) TERMINAL 1S TO BE INSTALLED UNDER THE PRICE BID FOR ITEM NO. 705M04.07 TANGENT 203 mm X 152 mm X 4.8 mm STEEL GUARDRAIL TERMINAL
ENERGY ABSORBING TERMINAL (NCHRP 350-TL3) PER EACH. TUBE SLEEVE 1823 mm LONG (SEE SM-GR-3T) ANCHOR (TYPE 38)
(©) A FOUR (4) TUBE OR EIGHT (8) TUBE OPTION MAY BE USED, SHOP DRAWINGS WILL BE REQUIRED. ‘ POST LAYOUT AND
SECTION “A-A" ENLARGED VIEW AT POST NO. 1 ERECTION DETAILS
(TYPICAL AT POST NO. 2)
7-29-98 | SM-GR-35




O Rev. MADE GENERAL REVISION.

2-1-99:
O REV. 5-1-03: REPLACED 3.81 m SECTIONS
OF GUARDRAIL WITH 7.62 m SECTIONS OF

GUARDRAIL .
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BEARING PLATE DETAIL
FOR BEARING PLATE PLACEMENT THE 127 mm SIDE
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22 mm X 38 mm SLOTS 2 IN LINE 22 mm X 38 mm SLOTS 2 IN LINE GROUND STRUT ALL UNITS ARE IN MILLIMETERS
18t m || HEX NUT AND 16 mm DIA. X 240 mm UNLESS NOTED OTHERWISE.
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! 25 mm DIA. STUD DI MINOR REVISION -- FHWA
FRONT VIEW I APPROVAL NOT REQUIRED.
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FRONT VIEW

BEARING PLATE ASSEMBLY DETAIL

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

END VIEW SKT-350
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GUARDRAIL ELEMENT
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