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Standard Detail Drawings Updates

Implementation Schedule: These drawings will be included when applicable in plans scheduled for the
May 2025 PS&E due date of the proposal preparation process schedule (refer to FDM 19-1 Attachment 1.5).

Standard Detail Drawing (SDD) revisions are shown in the following pages. Objects from the original SDD
that were changed or removed are shown in gray while revisions and new items are shown in red. Objects
that did not change remain black.

For a more detailed review of the SDDs, download this PDF and open it in a PDF editor or viewer. All objects
within the original and revised SDDs are on separate layers and can be isolated or hidden for a more in-depth
review of the changes.

The designer notes do not display the new transmittal edits.
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GENERAL NOTES

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS DRAWING
SHALL CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

THE CONTRACTOR IS RESPONSIBLE FOR MAKING THEIR OWN DETERMINATION AS TO THE TYPE
AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO.

BASES (SHAFT) SHALL BE EXCAVATED BY THE USE OF A CIRCULAR AUGER. IF BASE REQUIRES A
DEEP FORM BECAUSE OF LOOSE SOIL, THE FORM SHALL BE REMOVED BEFORE BACKFILLING. A
STEEL CASING OR CORRUGATED METAL PIPE IS ALLOWED TO REMAIN. BACKFILL SHALL BE TAMPED
TIGHT AGAINST THE BASE IN LAYERS OF ONE FOOT OR LESS.

TOP SURFACE OF THE CONCRETE BASE SHALL BE TROWEL FINISHED AND LEVEL.

ANY DAMAGE TO THE CONCRETE BASE AND ANCHOR RODS DURING CONSTRUCTION OPERATIONS
SHALL BE REPAIRED AT THE ENGINEER'S DIRECTION, AT THE EXPENSE OF THE CONTRACTOR.

THE REINFORCEMENT AND ANCHOR RODS SHALL BE ADEQUATELY SUPPORTED IN THE PROPER
POSITIONS SO NO MOVEMENT OCCURS DURING CONCRETE PLACEMENT.

ORIENT ANCHOR RODS IN FOOTING AND PROVIDE ANCHOR RODS STICK OUT ABOVE TOP OF
CONCRETE FOOTING BASE PER THIS SHEET.

ANCHOR RODS SHALL BE INSTALLED WITH MISALIGNMENTS OF LESS THAN 1:40 FROM VERTICAL.

BAR STEEL REINFORCEMENT SHALL BE COATED WITH POWDERED EPOXY RESIN IN ACCORDANCE
WITH SECTION 505 OF THE STANDARD SPECIFICATIONS (LATEST EDITION).

BENDING DIMENSIONS FOR REINFORCING BARS ARE OUT TO OUT.
WELDING OF ANCHOR RODS TO THE CAGE IS UNACCEPTABLE. TEMPLATES SHALL BE USED.
USE 3" CLEAR FOR ALL REINFORCEMENT UNLESS NOTED OTHERWISE.

FORM ALL EXPOSED CONCRETE CORNERS WITH 1" CHAMFER ALL AROUND. TOP OF THE
CONCRETE BASE SHALL BE TROWEL FINISHED AND LEVEL.

CONDUIT SIZES AND LOCATIONS SHALL BE SHOWN ON THE PLANS.

MINIMUM BENDING RADIUS OF CONDUIT IS EQUAL TO 6 TIMES THE DIAMETER.

CONDUIT HEIGHT ABOVE CONCRETE BASES SHALL BE 4 %" INCHES. ALL METALLIC CONDUIT ENDS
SHALL BE REAMED AND THREADED. NON-METALLIC CONDUIT SHALL HAVE BELL ENDS INSTALLED.
ALL CONDUIT SHALL SLOPE TO PULL BOX.

ALL CONDUIT ENDS AT THE TOP OF CONCRETE BASES SHALL BE CAPPED IF METALLIC OR PLUGGED
IF NON-METALLIC IMMEDIATELY AFTER PLACEMENT AND BEFORE CONCRETE IS POURED. CONDUITS
IN WHICH WIRE OR CABLE IS NOT INSTALLED SHALL REMAIN CAPPED OR PLUGGED.

BELL ENDS SHALL BE INSTALLED ON ALL PVC CONDUIT EXPOSED AT THE TOP OF CONCRETE
BASES BEFORE INSTALLATION OF CABLE OR WIRE.

WHEN REQUIRED TO CONNECT NON-METALLIC CONDUIT TO METALLIC CONDUIT, ONLY ADAPTER
FITTINGS, U.L. LISTED FOR ELECTRICAL USE, SHALL BE USED.

A NO. 4 AWG STRANDED COPPER EQUIPMENT GROUNDING CONDUCTOR SHALL BE
EXOTHERMICALLY WELDED TO THE EQUIPMENT GROUNDING ELECTRODE (GROUND ROD).

THE EQUIPMENT GROUNDING CONDUCTOR SHALL BE FURNISHED AND INSTALLED TO ENTER THE
BASE THROUGH A 1 INCH CONDUIT INSTALLED FOR GROUNDING PURPOSES, LEAVING A 4 FOOT
COIL OF WIRE ABOVE THE CONCRETE BASE. THE EQUIPMENT GROUNDING CONDUCTOR SHALL
BE NEATLY COILED AND THE COILS TIED TOGETHER.

THE FINAL OR TERMINATING CONCRETE BASE IN A CONDUIT RUN SHALL HAVE A 6" EXIT
STUB INSTALLED FOR FUTURE CABLING USE. THE EXIT STUB SHALL BE SIZED AS USED
THROUGHOUT THE CONDUIT RUN AS SHOWN A THE ENTRANCE OF THE BASE.

THE MINIMUM DEPTH OF CONDUIT EXITING THE CONCRETE BASE AND INSTALLED BELOW THE
TRAVELED WAY SHALL BE 24 INCHES. THE MINIMUM DEPTH OF CONDUIT EXITING THE CONCRETE
BASE THAT IS NOT INSTALLED BELOW THE TRAVELED WAY SHALL BE 18 INCHES. THE MAXIMUM
DEPTH OF ALL CONDUIT SHALL BE 36 INCHES (GREATER THAN 36 INCHES IF INSTALLED IN
BREAKER RUN) EXCEPT WITH WRITTEN APPROVAL OF THE ENGINEER.

CONCRETE MASONRY
HIGH STRENGTH BAR STEEL REINFORCEMENT, GRADE 60..
ANCHOR RODS, ASTM F1554 GRADE 55 fy=

(IN ACCORDANCE WITH SECTION 531.2.2 OF THE STANDARD SPECIFICATION)
TEMPLATES, ASTM A709, GRADE 36........ fy = 36,000 p.s.i.
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BILL OF MATERIALS - TYPE 2 TERMINAL (MGS)

190-Lva¥lL ads

PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES

A1 TYPE 2 FOUNDATION TUBE AASHTO M111 / ASTM A123 ASTM A500 GRADE B OR ASTM A-501 TS 8"x 6" x %e"
AASHTO M111 / ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KS!, o

A2 LOWER PLATE ORASTM A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KS! %" THICKNESS
AASHTO M111 / ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, o

A3 POST GUSSET ORASTM A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KS! %" THICKNESS
AASHTO M111 / ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KS!, "

A4 UPPER PLATE ORASTM A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KS| 74" THICKNESS

5 TYPE 2 POST AASHTO M111 / ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KS!,
ORASTM A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI, w6x9 or w6x8.5
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 UNC

B1 BREAKAWAY BOLT HEAVY HEX HEAD ASTM F3125 GRADE A325 TYPE 1 HEAVY HEX HEAD OR SAE J429 GRADE 5 HEAVY HEX HEAD / ASTM A449 TYPE 1 HEAVY HEX HEAD. BOLTS MAY 7" DIA.
BE FULLY THREADED . PROVIDE ENOUGH THREADING FOR PROPER TIGHTENING OF BOLT.
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 ,

B2 BREAKAWAY BOLT WASHER TYPE 1 F436 TYPE 1 (HARDEN WASHER ONLY) %s" DIA.

63 BREAKAWAY BOLT NUT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 201/ASTM A 563 HEAVY HEX HEAD ASTM A563DH OR SAE J995 GRADE 5
AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 MAX STRENGTH o

c1 ARM ASSEMBLY PLATE 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI %" THICKNESS

c2 ARM ASSEMBLY TUBE 1 AASHTO M111 / ASTM A123 ASTM A500 GRADE B OR ASTM A-501 TS 8"x 6" x ¥%¢"

c3 ARM ASSEMBLY TUBE 2 AASHTO M111 / ASTM A123 ASTM A500 GRADE B OR ASTM A-501 TS 3"x3"x 14"

ca ARM ASSEMBLY TUBE 3 AASHTO M111 / ASTM A123 ASTM A500 GRADE B OR ASTM A-501 TS 25" x 205" X 4"
AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 MAX .,

cs ARM ASSEMBLY GUSSET PLATE 1 STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI J4" THICKNESS
AASHTO M111 / ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, %" THICKNESS

cé ARMASSEMBLY GUSSET PLATE 2 ORASTM A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI !

o1 ARM ASSEMBLY BOLT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 3 DIA
UNC HEAVY HEX HEAD ASTM A307 GRADE B OR SAE J429 GRADE 2 OR ASTM F1554 GRADE 36 2 DIA.
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 i

b2 ARM ASSEMBLY WASHER F436 TYPE 1 (HARDEN WASHER ONLY) %" DIA.

o3 ARM ASSEMBLY NUT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 4 DIA
UNC OVER TAP NUTS AS SPECIFIED IN AASHTO 291 / ASTM A 563 HEAVY HEX HEAD ASTM A563DH OR SAE J995 GRADE 5 2" DIA.

E1 TYPE 2 GUARD RAIL AASHTO M180 CLASS A TYPE 2 12 GAUGE APPROVED PRODUCER

E2 BEAM GUARD RAIL AASHTO M180 CLASS A TYPE 2 12 GAUGE APPROVED PRODUCER

E3 BEAM GUARD ROUNDED BUFFER END AASHTO M180 CLASS A TYPE 2 12 GAUGE APPROVED PRODUCER

. POST BOLT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 UNC 5 DIA
UNC HEAVY HEX HEAD ASTM A307 GRADE B OR SAE J429 GRADE 2 OR ASTM F1554 GRADE 36 5" DIA.
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 .

F2 POST BOLT WASHER F436 TYPE 1 (HARDEN WASHER ONLY) %" DIA.

. POST BOLT NUT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291/ASTM A 563 AASHTO M180 RECESSED HEAVY HEX HEAD ASTM A563DH OR SAE J995 GRADE 5
AASHTO M111 / ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 e

G GROUND STRUT CHANNEL MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI %" x 11%" x 10 GAUGE
AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 .,

G2 GROUND STRUT CONNECTOR MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI J3" THICKNESS

o GROUND STRUT PLATE AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 42 THICKNESS

MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

MIDWEST GUARDRAIL

SYSTEM (MGS)
TYPE 2 TERMINAL

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SDD 14B47-06f



BILL OF MATERIALS - TYPE 2 TERMINAL (MGS)

690-2vAavL ads

PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES

i GROUND STRUT BOLT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 UNC 74 DIA
HEAVY HEX HEAD ASTM A307 GRADE B OR SAE J429 GRADE 2 OR ASTM F1554 GRADE 36 5" DIA.
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 .

H2 GROUND STRUT BOLT WASHER F436 TYPE 1 (HARDEN WASHER ONLY) %" DIA.
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 UNC

H3 GROUND STRUT BOLT NUT HEAVY HEX HEAD %" ASTM A307 GRADE B OR SAE J429 GRADE 2 OR ASTM F1554 GRADE 36

Py CT CABLE AASHTO M30/ASTM A741 6 x 19 INDEPENDENT WIRE CORE (IWRC) IMPROVED PLOW STEEL (IPS), 6 x 19 INDEPENDENT WIRE CORE (IWRC) IMPROVED PLOW STEEL (IPS) % DIA
TYPE Il OR IIC, CLASS C ZINC COATED MIN. BREAKING STRENGTH OF 42.7 KIPS 4" DIA.
UNC 1" ASTM A576 GRADE 1035 SWAGE FITTINGS ARE TO BE FACTORY SWEDGED. MIN BREAKING STRENGTH OF 42.7 KIPS ASME B30.26 "FORGED, CAST, OR DIE

J2 BCT CABLE STAMPED WITH THE FOLLOWING IN TO CONNECTION: NAME OF MANUFACTURE OR TRADEMARK OF CONNECTION'S MANUFACTURER, SIZE OR RATED LOAD, GRADE FOR
ALLOY EYEBOLTS.”

K CABLE ASSEMBLY NUT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 UNC DA
OVER TAP NUTS AS SPECIFIED IN AASHTO 291/ ASTM A 563 HEAVY HEX HEAD ASTM A563DH OR SAE J995 GRADE 5 :

K2 CABLE ASSEMBLY WASHER HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1 1" DIA.
AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 o

L BEARING PLATE MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI %" THICKNESS
AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 .

L2 BEARING PLATE FLANGE MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI 1" THICKNESS
AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709

M1 BEAM GUARD ANCHOR BRACKET MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI
AASHTO M111/ ASTM A123 ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI, OR ASTM A709 o

M2 BEAM GUARD ANCHOR END PLATE MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI %" THICKNESS
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 UNC o

N ANCHOR BRACKET BOLT AASHTO M180 HEAD ASTM A307 GRADE B OR SAE J429 GRADE 2 OR ASTM F1554 GRADE 36 7" DIA.
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 o

N2 ANCHOR BRACKET BOLT WASHER F436 TYPE 1 (HARDEN WASHER ONLY) %" DIA.
HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 UNC

N3 ANCHOR BRACKET BOLT NUT OVER TAP NUTS AS SPECIFIED IN AASHTO 291 /ASTM A 563 HEAVY HEX HEAD ASTM A563DH OR SAE J995 GRADE 5

- FOUNDATION TUBE BOLT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 UNC %" DIA
OVER TAP NUTS AS SPECIFIED IN AASHTO 291/ ASTM A 563 HEAVY HEX HEAD ASTM A563DH OR SAE J995 GRADE 5 2" DIA.

ot SPLICE BOLT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 UNC
AASHTO M180 HEAD ASTM A307 GRADE B OR SAE J429 GRADE 2 OR ASTM F1554 GRADE 36

a2 SPLIGE NUT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298 CLASS 50 TYPE 1/ASTM B695 CLASS 50 TYPE 1 UNC 5%° DIA.

OVER TAP NUTS AS SPECIFIED IN AASHTO 291/ ASTM A 563 AASHTO M180 RECESSED HEAVY HEX HEAD ASTM A563DH OR SAE J995 GRADE 5

MIDWEST GUARDRAIL
SYSTEM (MGS)
TYPE 2 TERMINAL

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED
December 2024 /S/ Rodney Taylor
DATE ROADWAY STANDARDS DEVELOPMENT

i UNIT SUPERVISOR

SDD 14B47-06g
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MIN. PAY LIMIT FOR CLASS A AT HALF POST SPACING OR MGS HS

GUARDRAIL

(SEE PLAN) X

*‘ l=— 3-1%" ASSEMBLY SPACING

i \H i i

B A A AC

%_—\
A8 @ F 6 5 @8 8 @ G o0 8 A f# A f

MOUNTING HARDWARE ASSEMBLY (TYPICAL)

o

(SEE PLAN)

CONCRETE SLAB OR CULVERT

Ho§ 0 B

B R EEE R 2 BOHHHHH
\—//

MINIMUM SEVEN (7) POSTS CLASS A

AT HALF POST SPACING OR MGS HS
BEFORE AND AFTER ASSEMBLIES

/ ASSEMBLY

| — SeeNOTE (5)

"y

LT

Ae

PLAN VIEW

T By PO B 4 5 . '
. ) S - S .
e i )

L SEENOTE (2)

ADHESIVE ANCHOR DETAIL

SEENOTE (3)

/ ASSEMBLY

| — SEENOTE(®)

e

GENERAL NOTES

HOLES DRILLED INTO CONCRETE SLAB OR CULVERT ARE 1 %" DIAMETER.

POST BASE PLATE (AND BOTTOM PLATES IF USED) SHALL BE FLAT WITH ALL SURFACES SMOOTH, AND FREE FROM
WARP AND ALL EDGES SMOOTH, STRAIGHT AND VERTICAL. ALL PLATE CUTS SHALL BE MACHINE OR MACHINE FLAME
CUTS. CUT BOTTOM OF POST SO THAT POST WILL BE VERTICAL WHEN POST ASSEMBLY IS PLACED ON TOP OF
CONCRETE. HEX BOLTS AND THREADED RODS ARE TO BE PLACED PERPENDICULAR TO THE BASE PLATE.

"H" DIMENSION WILL VARY. SEE PLAN FOR "H" DIMENSION. CONTRACTOR HAS OPTION OF INSTALLING POSTS THAT ARE
TALLER THAN "H" DIMENSION AND CUT POSTS TO PROPER "H" DIMENSION IN THE FIELD. IF ELECTING TO FIELD CUT POSTS,
DRILL HOLES AT APPROPRIATE LOCATIONS AND APPLY GALVANIZATION.

GALVANIZE STEEL COMPONENTS AFTER FABRICATION PER SECTION 614 OF THE WISCONSIN DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS.

INSTALL 1 NUT AND 1 WASHER WHERE APPLICABLE. PROVIDE SUFFICIENT LENGTH OF BOLT OR THREADED ROD TO ALLOW
FOR %" TO %" OF THREAD TO BEYOND THE NUT.

@ FILL BOLT SLOT OPENINGS IN POST SHIMS AND PLATE A2 WITH NON-STAINING GRAY NON-BITUMINOUS JOINT SEALER. CAULK
AROUND PERIMETER OF A2 WITH NON-STAINING GRAY NON-BITUMINOUS JOINT SEALER.

BOND STRENGTH OF ADHESIVE IS 1,305 PSI OR GREATER WITH A MINIMUM EMBEDMENT DEPTH OF 8-INCHES. IF MINIMUM
EMBEDMENT CANNOT BE ACHIEVED, BOLT THROUGH STRUCTURE.

@ USE GAS-METAL ARC WELDING (GMAW) PROCESS WITH ER70S-3 WELDING WIRE AND ARGON-OXYGEN OR CO, COVER GAS.

@ OTHER COMPONENT OF BARRIER SYSTEM NOT SHOWN. SEE SDD 14B15 OR SDD 14B42 FOR MORE DETAILS.

@ HOLES TO MOUNT BEAM GUARD AND BLOCK NOT SHOWN ON DRAWINGS. SEE SDD 14B15 OR SDD 14B42 FOR MORE DETAILS.

@ ADD AND ADJUST SHIM PLATES AS NECESSARY TO INSTALL POST PLUMB. SEEFOR DETAIL.

BOLT THROUGH DETAIL

SEENOTE (3)

Concrete Strength (f'c) PSI "T" Inch Min. "K" Inch
3,500 1< 9
4,000 10s< 8
MINIMUM DISTANCE TO HEAD
WALL OR EDGE OF SLAB TO
BACK OF POST IS 12"
—®)
RANGE OF ACCEPTABLE SLOPES
MINIMUM = FLAT
MAXIMUM = 2.5:1
HEAD WALL f-———10:1 SLOPE (MAX.) —
(IF PRESENT) 7 7 7
4 ////V////
PR ° // / SEE OTHER DETAILS //
o /S /7 /
k v 17,177,704
N s N ] Y I B B - ’.L,
i : ’A'A . e 2 o '
> s s L 4
SECTIONA-A
SEENOTE (4)
ANCHOR POST ASSEMBLY
TOP MOUNTED

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SDD 14B51-04a
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1]
l
l
lll | —SEENOTE ®
I
l
l
1]
1]
l
1
1]
1]
l
l
1]
1]
l
l
I SEE WELDING
Il DETAIL
@\.. T

PROFILE VIEW
POST ASSEMBLY

TRAFFIC SIDE
SEE WELDING
O Joﬁ DETAIL
ol ol .
[
T
oo b
PLAN VIEW
POST ASSEMBLY

/ 1%" DIA. HOLE (TYP.)

O -—

PLATE THICKNESS ;" /

®> STEEL BASE PLATE

T SEE NOTE (3)
3 PASS
O O
SEENOTE (3) T
O O
4 | SEE NOTE (3
POST ASSEMBLY

WELDING DETAIL

S

1 3/4"
8"

19"

——

—

==

FIELD CLIP
AS REQUIRED

PLATE

@19SHIM PLATE

THICKNESS }¢"

~—1%"DIA (TYP.)

on
8"

1%" DIA.

&) PLATE WASHER

SEE NOTE (5)

= TOP OF BEAM
F= GUARD RAIL ]
(SEE OTHER DETAILS)

\
| L

SEE OTHE

R DETAILS

< S COVER REQUIREMENTS
T~ 9" MIN.
4'- 0" MAX.
TOP OF CONCRETE /
SLAB OR CULVERT
(SEE PLAN) "H" DETAIL
SEE NOTE (4)
ANCHOR POST ASSEMBLY

TOP MOUNTED

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SDD 14B51-04b
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=

DIRECTION OF TRAVEL

LANE
CONCRETE SLAB
OR CULVERT
@] @]
SHOULDER —
/
O O

SEE OTHER
DETAILS

5" MINIMUM
(SEE PLAN)

EDGE PLACEMENT

SEENOTE (4)

WALL

|
T THICKNESS

% WALL THICKNESS

TOP MOUNT OPTION NEAR EDGE OF SLAB

BILL OF MATERIALS LIST

MATERIAL

ITEM DESCRIPTION SPECIFICATIONS NOTES

ASTM A992 50 KSI MIN.,

W6xX9 or W6x8.5 ASTM A709 GRADE 50, f‘:ﬁ GS%DVKLBLKS/ ):)R'?MB‘Q
OR ASTM A36
ASTM A992 50 KSI MIN.,
ASTM A529 GRADE 50,

® STEEL BASE PLATE ASTM A572 GRADE 50,
OR ASTM A36

\ SAE J429 GRADE 2,

) 1" DIA. THREADED ROD OR ASTM 1554 GRADE 55 LENGTH WILL VARY

() 1" DIA. FLAT WASHER ASTM F844

%) 1" HEX NUT ASTM A563A

) 1" DIA. HEX BOLT ASTM A307 LENGTH WILL VARY
ASTM A992 50 KSI MIN.,
ASTM A529 GRADE 50, \

@) PLATE WASHER ASTM AS72 GRADE 50 %" THICKNESS
OR ASTM A36

1" DIA. FLAT WASHER ASTM F844

@9 1" DIA. HEX NUT ASTM A563A

SHIM PLATE SEE (2 4 MAX PER POST

NOTES

Plate washer installed on underside of slab or culvert

Top plate assembly on top of slab or culvert

Bolt through option allowed
Adhesive Anchors

ANCHOR POST ASSEMBLY
TOP MOUNTED

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED
December 2024 /S/_Rodney Taylor

DATE WORK ZONE ENGINEER
FHWA

SDD 14B51-04c
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SECONDARY ROADWAY
OR DRIVEWAY

28' -

MAIN ROADWAY

25'- 0"

@

]
D1, B D1, B1(TYP.)

D2 (TYP.) (TYP.)
A2 (TYP.)

A1(TYP.)

D2 (TYP.)

6'- 3" (TYP.)

@ 6'- 3" (TYP.)

D2 (TYP.)

12'-6"

A2

PLAN VIEW

SHORT RADIUS BEAM GUARD WITH
SHORT RADIUS TERMINAL ON
SECONDARY ROAD OR DRIVEWAY

1" MAX. 2'-0"

%" MIN. L MIN.
e

A2

SLoPE
10:1

Ax.
NN
2590

D2

e

L

CONTROLLED RELEASE
TERMINAL POST (CRT) IN RADIUS

SECONDARY ROADWAY
OR DRIVEWAY

MAX.
SLOPE
10:1

O]

-

RE
m\m,m
T®

MAIN ROADWAY

O

25'- 0"

D1, B1
(TYP.)

D1, B1(TYP.)
A1(TYP.)

D2 (TYP.)
A2 (TYP.)

D2 (TYP.)

(TYP.)

PLAN VIEW

SHORT RADIUS BEAM GUARD WITH
EAT, ADDITIONAL BEAM GUARD

OR

TRANSITION TO RIGID BARRIER ON
SECONDARY ROAD OR DRIVEWAY

A1

B1— C1 2'-0"
\ \ MIN.
}/\
n\\51,152, E3
sM'q)(
X
250%
D1
| I

BEAM GUARD POSTS
IN HEIGHT TRANSITION

SIDE ROAD

TABLE FOR RADIUS OF 32' AND LESS

RADIUS (FT) | LENGTH (FT) | WIDTH (FT)
8 25 15
16 30 15
24 40 20
32 50 30

MAIN ROADWAY
FACE OF

BEAMGUARD

WIDTH @

SIDE ROAD

LENGTH @

AREA FREE OF FIXED
OBJECTS FOR RADIUS
32" AND LESS

MAIN ROADWAY

FACE OF
BEAMGUARD

AREA FREE OF FIXED
OBJECTS FOR RADIUS
GREATER THAN 32'

=>

[
i

LAP SPLICE DETAIL

O]

®
®
®
®
®
O]
®
@)
®@
®
®
@)

GENERAL NOTES

SEE PLANS FOR OTHER BARRIER SYSTEM AND LOCATION SPECIFICS.

SEE SDD 14B42 FOR MORE INFORMATION ON BEAM GUARD INSTALLATION, PARTS,
MATERIALS, AND INSTALLATION INFORMATION.

GALVANIZE PARTS AFTER FABRICATION.

WELDING TO FOLLOW CURRENT REQUIREMENTS OF THE AMERICAN WELDING
SOCIETY STRUCTURAL WELDING CODE ANSI/ AWS D1.1.

UNLESS NOTED OTHERWISE, ALL PLATES ARE FLAT AND FREE OF WARP.
UNLESS NOTED OTHERWISE, ALL EDGES ARE SMOOTH, STRAIGHT AND VERTICAL.

ALL CUTS AND HOLES, EXCEPT IN BEAM GUARD RAIL ARE TO BE MACHINED OR
MACHINE FLAME CUT.

UNLESS NOTED OTHERWISE, CUT OR PROVIDE BOLTS THAT ARE /" TO }," BEYOND
THE NUT.

DRAWINGS ARE NOT TO SCALE.

RADIUS MEASURE FROM INSIDE OF RAIL. LENGTH OF BEAM GUARD SHORT RADIUS
GUARD MEASURED ALONG TRAFFIC SIDE OF RAIL. RADIUS BETWEEN 8 FEET TO 150
FEET. SEE PLAN FOR REQUIRED RADIUS. BEAM GUARD RAIL IN RADIUS IS SHOP
BENT. ODD RAIL LENGTH OR FIELD CUTS MAY BE REQUIRED.

CONTROLLED RELEASE TERMINAL (CRT) POSTS ARE USED IN THE RADIUS.
CONTROLLED RELEASE TERMINAL (CRT) POSTS ARE SPACED 6'- 3". SEE PLAN FOR
NUMBER OF CONTROLLED RELEASE (CRT) POSTS.

WITHIN RADIUS BEAM GUARD RAILS ARE NOT BOLTED TO POSTS. BEAM GUARD RAIL
IS RESTED ON TOP OF LAG SCREW.

MINIMUM LENGTH OF BEAM GUARD ALONG SIDE ROAD OR DRIVEWAY TO INSTALL
SHORT RADIUS TERMINAL. BEAM GUARD IS PAID WITH BEAM GUARD ITEM.

ODD LENGTH OF BEAM GUARD REQUIRED TO INSTALL SHORT RADIUS TERMINAL.
MINIMUM AMOUNT OF BEAM GUARD TO BE INSTALLED PRIOR TO TRANSITION TO
RIGID BARRIER. ADDITIONAL BEAM GUARD, OR EAT. BEAM GUARD PAID FOR WITH
BEAM GUARD ITEM. SEE PLANS FOR MORE DETAIL.

BEAM GUARD, EAT, OR TRANSITION TO RIGID BARRIER. SEE PLAN.

TOP OF BEAM GUARD BY THE RADIUS IS 27". HEIGHT OF BEAM GUARD IS 31" BY
TRANSITION TO RIGID BARRIER, ADDITIONAL BEAM GUARD OR EAT.

ADDITIONAL BEAM GUARD, EAT OR TRANSITION TO RIGID BARRIER. BEAM GUARD
SHOWN. SEE PLAN FOR DETAILS.

SHORT RADIUS TERMINAL (SEE OTHER DETAILS).
HEIGHT VARIES. SEE NOTE (8) AND ().

BEAM GUARD RAIL SPLICE LOCATION. SPLICE LOCATION REQUIRES PART F1 AND F2.
SEE SDD 14B42 FOR DETAILS.

SEE TABLE FOR VALUES.

MAXIMUM HEIGHT FOR CENTER OF HOLE IS %;" ABOVE FINISHED GROUND +1".
DRILL POST '%;" DIA. PILOT HOLE. DO NOT HAMMER LAG SCREW INTO POST.
SMALL SIGNS ON BREAKAWAY HARDWARE ARE ACCEPTABLE.

TOP OF RAIL HEIGHT IS 27" WHEN USING A SHORT RADIUS TERMINAL (CRT).

SHORT RADIUS BEAM

GUARD (MGS) SHORT
RADIUS TERMINAL (MGS)

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SDD 14B53-03a
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QoD
6'-3" 6'-3"
TO NEXT POST
’—{> >
. HH1, HH2
12" 16" 18 )
GG1, GG2, GG3 %_h:{(;‘:’CSAIEOWN,
(NOT SHOWN, TYPICAL) N T RSN @A0BHH1, HH2, CC1 = )
U T
N T
AA1 I ! <) = AA2 (J0X11D
(NOT | |
SHOWN) i i L
| | X =, o T HH1, HH2 0D
2-3 / . N
KK1 (ON BACKSIDE) 4%"(TYP.)
FF1 - SEE DETAIL "B"
LL1,LL2, LL3 1 FE1
100 (NOT SHOWN) MM3 (TYP.) "
- > MM1a
N\L 114
A DS PSS CS LS — . TRROTRL.
GROUND LINE
(115 {004, QQs, QQ6 /i | @® A5 D aa4, aas, aas SEE DETAIL "C
ss1 A m SEE DETAIL "A" st
SEE DETAIL "D" mﬂl':': SEE DETAIL "D"
M L
aai—"] aa1—"]
PROFILE VIEW
SHORT RADIUS TERMINAL
.\@*
HH1, HH2
o (NOT SHOWN,
2'-0" MIN. TYPICAL)
QQ4, QQS5, QQ6
QQ1
FF1 %/ P
————— 7 = A2 ERXTD
AA1 J x KK1 A0DMM1b J MM3 \L
(TYP.) HH1, HH2
109 (NOT SHOWN,
SEE DETAIL "A"

TYPICAL)

(108) CC1, HH1, HH2

TOP VIEW
SHORT RADIUS TERMINAL

GENERAL NOTES

TOP OF FOUNDATION TUBE 2 INCHES MAXIMUM ABOVE FINISHED GROUND.

WASHERS REQUIRED BETWEEN BOLT HEAD AND FOUNDATION TUBE AND BETWEEN
NUT AND FOUNDATION TUBE.

SPLICE BOLT AND NUT CONNECTS BEAM GUARD RAIL, W-BEAM SECTION BUFFER,
AND STEEL PIPE ASSEMBLY. NO WASHER REQUIRED. SEE DETAIL "B".

CABLE IS TAUT.
ADJUST AA2 AND BB1 TO FIT.
BREAK POINT OF SHOULDER.

TACK WELD CABLE CONNECTOR TUBE PLATE TO CABLE CONNECTION TUBE. SEE
DETAIL "A" PROFILE VIEW.

PAY LIMIT FOR BEAM GUARD.

SQUARE WASHER BETWEEN HEAD OF BOLT AND TRAFFIC FACE OF BEAM GUARD.
ROUND WASHER REQUIRED BETWEEN NUT AND BB1.

CUT OR PROVIDE THREADED STUD THAT IS FLUSH WITH FACE OF BEAM GUARD RAIL
KK1 (PLUS OR MINUS %" TOLERANCE). DEBURR AFTER CUTTING.

SEE STEEL PIPE ASSEMBLY DETAILS.

@ ATTACH UU2 WITH UU3. SHOP APPLY UU1 TO UU2.

@ FOUR (4) HH1 AND HH2 REQUIRED TO ATTACH AA1 TO AA2.

@ FOUR (4) HH1 AND HH2 REQUIRED TO ATTACH AA2 TO BB1.

NO MATERIAL IS TO BE PLACED AGAINST THE VERTICAL FACES OF BEARING PLATE.

@ PREVENT OR REMOVE MATERIALS THAT BLOCK ACCESS TO BOLTS FOR POST AND
SOIL TUBE.

PREVENT OR REMOVE MATERIALS THAT BLOCK ACCESS TO BOLT. PLACE CABLE ON
TOP OF MATERIAL.

ONE WASHER BETWEEN BOLD HEAD AND FOUNDATION TUBE AND BETWEEN NUT
AND FOUNDATION TUBE.

1/4

/ QQ3, NN1, NN2
(109 MM1a
2 —

A
\ QQz, Qa3

1/4

QQ4, QQ5, QQ6 —/

@s @D

QQ1 /

TOP VIEW

¥_
PROFILE VIEW

DETAIL "A"

DETAIL "A"

(WOOD BREAKAWAY AND BEAM
GUARD RAIL POSTS NOT SHOWN)

SHORT RADIUS BEAM
GUARD (MGS) SHORT
RADIUS TERMINAL (MGS)

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SDD 14B53-03b
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/ JJ2

14 14

l—— %" DIA. HOLE

JJ1—=

L HH1, HH2

(NOT SHOWN)

FF1——]

PROFILE VIEW

DETAIL "B"
STEEL PIPE ASSEMBLY
(BEAM GUARD AND W BEAM
END SECTION NOT SHOWN)

QQ4, QQ5, QQ6 Qa1
FF1
™\ /
\ /

~—— 352110

U

(102) HH1, HH2 S,

R

» " N HH1, HH2
(NOT SHOWN,
TYPICAL)

PLAN VIEW

DETAIL "B"
STEEL PIPE ASSEMBLY

PP2

/

FF1\ {EH

| — PP1

MM1b

@NNZ
NN1 3"

GROUND LINE —

aa4, as, aas —|

(NOT SHOWN)
D)

Qa1 7

PROFILE VIEW
DETAIL "C"

TT3

\

S81

.

/D:I:I‘

TT1, 712

Qa1 7

PROFILE VIEW
DETAIL "D"

GENERAL NOTES

TWO (2) NAILS SPACED 4 INCHES CENTER TO CENTER.

SHORT RADIUS BEAM

GUARD (MGS) SHORT
RADIUS TERMINAL (MGS)

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SDD 14B53-03c
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GENERAL NOTES

WASHERS REQUIRED BETWEEN BOLT HEAD AND BEAM GUARD RAIL AND BETWEEN NUT
AND ANCHOR BRACKET. EIGHT (8) LL1 AND LL3 REQUIRED. SIXTEEN (16) LL2 REQUIRED.

o
/ =) NN2
/N"” MM1b
LL1, LL2, LL3 T ' e
(TYPICAL) L 1o [T I%
. [T o
\\KKZ KK2
%" DIA. —| NN1, NN2, MM1b IS

e ® ® C%j

SECTIONA-A

55°

= = = = < 11 » ﬂ% .
------------------------------------------------------------------------------- T Ssu— T B

==

5%" 29"
_______________________________________________________________________________ h P st J
L /\
S S S S . . L eon
\ : ANCHOR BRACKET BEARING PLATE (KK2)
KK1

ANCHOR BRACKET (KK1, KK2)

SHORT RADIUS BEAM
GUARD (MGS) SHORT
RADIUS TERMINAL (MGS)

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SDD 14B53-03d
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30"

TOP VIEW

%6" X 1 %" SPLICE

r{> vy} / BOLT SLOT (TYP.)

[ D

125

T TN\

VARIES ‘
WITHDIA. |

2" — 8%"

e

PROFILE VIEW

W BEAM
END SECTION BUFFER (AA2)

DIA.

.‘

3"

r.

2.2 ‘

= =

%6" X 3" SPLICE
BOLT SLOT (TYP.)

TOP VIEW

OPTIONAL %" X 2 %"

BEND (OPTIONAL)

(2]
POST BOLT SLOT X
\ —

[ e—

7\
- O
— \ — 35"

3%"

3" PSA PSA 8" 4 4

e

PROFILE VIEW

W BEAM
TERMINAL CONNECTOR (BB1)

N 155" DIA.

HOLES (TYP.)

2"t

GENERAL NOTES

CROSS SECTION OF PART IS TO FIT OVER AA1 .

CROSS SECTION OF PART IS TO FIT OVER OR UNDER AA1 .
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SECTION C -C
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GENERAL NOTES
SEE DETAIL "D" FOR LOCATION AND ATTACHMENT OF SS1.

FOR MM1a THREADED STUD ONLY REQUIRED ON ONE END. SWAGED
FITTING REQUIRED.

LOCATE HOLES ON THE CENTERLINE OF THE SIDE OF THE POST.

MM1a MAY HAVE ONE THREADED STUD 4 INCHES LONG. SEE NOTE (109).

]

T
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=

FRONT VIEW SIDE VIEW

FOUNDATION TUBE (QQ1)

%" DIA. HOLES

]

20"

SOIL PLATE (SS1)
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\ Y,) ‘f HOLE o
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‘f FRONT VIEW SIDE VIEW
WOOD BREAKAWAY POST (FF1)
SIDE VIEW
Yi" STEEL PLATE
CONTROLLED RELEASE
POST (CRT) (DD2)
Yy STEEL PLATE
e ~ >
3" N N
SM |
1%6" I
| *
LT" \1}/1;DIA.
%" THICKNESS L* 4 4’“‘7 4 4'1 HOLE
RECTANGULAR PLATE
WASHER (CC1) BEARING PLATE (PP1)
X
i Y CABLE SHALL .
i g I
ENTIRE LENGTH &
mﬂWﬂTmmﬂTrmﬂﬂ/ R iy B S— | nﬂmﬂmﬂmﬂmﬂﬂﬂ/
/ L_q5gm /
MM4 MM2 1% STANDARD SWAGED MM2 MM4 b

FITTING AND STUD

CABLE ASSEMBLY (MM1a, MM1b)

"X" LENGTH

MM1b 9'-0"

MM1b 6'-8"

FOUNDATION TUBE -
ANCHOR CABLE TUBE (QQ2)

/ ¥, STEEL PLATE

N
X
N
N
1%" DIA. HOLE 199 | 10
2 }/2"

ANCHOR CABLE TUBE END
PLATE (QQ3)
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BILL OF MATERIALS - SHORT RADIUS BEAM GUARD (MGS)
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PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES
AASHTO M180, CLASS A, TYPE 2 ASTM A563 GRADE A
A1 BEAM GUARD RAIL
APPROVED PRODUCER AASHTO M180 DOUBLE RECESSED HEAVY HEX HEAD
INDICATE ON BACK OF RAIL THE RADIUS THAT RAIL WAS BENT GALV. HOT DIP TO AASHTO M232 CLASS C/ASTM A153 2 DA
TO. SHOP BEND RADIUS IS TO THE NEAREST FOOT. FOLLOW CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO 8 }
AASHTO M180 ON HOW TO MARK RADIUS INFORMATION. F2 SPLICE BOLT - NUT AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1 SEE SDD 14B42 FOR
A2 BEAM GUARD RAIL - SHOP BENT BOLT GEOMETRY
AASHTO M180, CLASS A, TYPE 2
OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN AASHTO 291/ ASTM A 563
APPROVED PRODUCER
UNC
B1 BLOCK - WOOD WISDOT SPEC. 614 SEE SDD 14B42
1 .
ASTM A153 HOT DIP CLASS D G1 LAG SCREW ASTM A308 GRADE A ASTM A153 CLASS D %" DIA. 6" LONG
el NAIL SEE SDD 14B42 FOR
ASTM F1667 TYPE 1 STYLE 12 (16 DOUBLE HEAD) H1 DELINEATOR - BEAM GUARD VORE INFORMATION
D1 POST-STRONG POST-WOOD WISDOT SPEC. 614 SEE SDD 14B42 VELLOW OR WHITE
D2 POST-CRT-WOOD WISDOT SPEC. 614 H2 DELINEATION - SHEETING WISDOT SPEC 637 TYPE SH
ASTM A307 GRADE A OR SAE J429 GRADE 2
APPROVED PRODUCT LIST
AASHTO M180 %" DIA. M FOUNDATION BACKFILL STANDARD SPEC. 614
E1 POST BOLT GALV. HOT DIP TO AASHTO M232 CLASS C/ASTM A153 SEE SDD 14B42 FOR AASHTO M180, CLASS A, TYPE 2
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO BOLT GEOMETRY
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1 AAT BEAM GUARD RAIL - PUNCHED
APPROVED PRODUCER
UNC AASHTO M180, CLASS A, TYPE 2
A2 BEAM GUARD RAIL - END SECTION
ASTM F436 TYPE 1 (HARDEN TYPICALLY USED WITH STEEL) o BUFFER
OR ASTM F844 (UNHARDENED TYPICALLY WITH WOOD) %" DIA. APPROVED PRODUCER
E2 POST BOLT - WASHER AASHTO M180, CLASS A, TYPE 2
GALV. AASHTO M111/ASTM A 123 OR GALV. HOT DIP. TO BB BEAM GUARD RAIL - TERMINAL
AASHTO M232 CLASS C/ASTM A153 CLASS C/ASTM F2329 CONNECTOR MODIFIED
APPROVED PRODUCER
AASHTO M180 DOUBLE RECESSED HEAVY HEX HEAD
AASHTO M180
SHORT RADIUS - SQUARE
GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153 et WASHER
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO GALV. AASHTO M111/ASTM A123
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1 o
%" DIA. ASTM A153 HOT DIP CLASS D
E3 POST BOLT - NUT EE1 NAIL
UNC SSEETDGDES,?A‘EZT;?(R ASTM F1667 TYPE 1 STYLE 12 (16 DOUBLE HEADED)
OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN AASHTO 291 / ASTM A 563 S4S FINISH ON 4 SIDES
FF1 POST - BCT - WOOD
ASTM A563 GRADE A HEAVY HEX HEAD WISDOT SPEC. 614
ASTM A307 GRADE A OR SAE J429 GRADE 2 %" DIA.
GALV. HOT DIP TO AASHTO M232 CLASS C/ASTM A153
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO SEE SDD 14B42 FOR
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1 . AASHTO M180 BOLT GEOMETRY
4" DIA.
GG1 POST BOLT
F1 SPLICE BOLT ASTM A307 GRADE A OR SAE J429 GRADE 2 SEE SDD 14B42 FOR GALV. HOT DIP TO AASHTO M232 CLASS C/ASTM A153
BOLT GEOMETRY CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO
UNG AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
AASHTO M180 UNC
ASTM F436 TYPE 1 (HARDEN TYPICALLY USED WITH STEEL)
OR ASTM F844 (UNHARDENED TYPICALLY WITH WOOD)
GG2 POST BOLT - WASHER %" DIA.

GALV. AASHTO M111/ ASTM A 123 OR GALV. HOT DIP. TO
AASHTO M232 CLASS C/ASTM A153 CLASS C/ASTM F2329
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BILL OF MATERIALS - SHORT RADIUS BEAM GUARD (MGS)
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PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES
ASTM A563 GRADE A %" DIA. ASTM F436 TYPE 1 (HARDEN WASHER ONLY)
SEE 14B42 FOR -
AASHTO M180 DOUBLE RECESSED HEAVY HEX HEAD GEOMETRY He ANCHOR BRACKET - WASHER GALV. AASHTO M111/ASTM A123 OR GALV. HOT DIP TO %' DIA
AASHTO M232 CLASS C/ASTM A153 CLASS C/ASTM F2329
GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO ASTM A563 GRADE A
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
GG3 POST BOLT - NUT
GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153
UNC CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
LL3 ANCHOR BRACKET - NUT %" DIA.
OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN' AASHTO 291/ASTM A 563 OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN AASHTO 291/ ASTM A 563
ASTM A563 GRADE A HEAVY HEX HEAD
UNC
GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO AASHTO M30/ASTM A741 INDEPENDENT WIRE CORE (IWRC)
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1 MM1a ANCHOR CABLE OR WIRE STRAND CORE (WCS), IMPROVED PLOW STEEL (IPS),
%" DIA. 6X19, TYPE Il OR lic CLASS C ZINC COATED
HH1 SPLICE BOLT ASTM A307 GRADE A OR SAE J429 GRADE 2 SEE SDD 14B42 FOR
BOLT GEOMETRY AASHTO M30/ASTM A741 INDEPENDENT WIRE CORE (IWRC)
UNC MM1b ANCHOR CABLE OR WIRE STRAND CORE (WCS), IMPROVED PLOW STEEL (IPS),
6X19, TYPE Il OR lic CLASS C ZINC COATED
AASHTO M180 HEAD GEOMETRY
ASTM A576 GRADE 1035
ASTM A563 GRADE A
SWAGE FITTINGS ARE TO BE FACTORY SWEDGED. WITH A
AASHTO M180 DOUBLE RECESSED HEAVY HEX HEAD BREAKING STRENGTH 40,000 LBS.
MM2 ANCHOR CABLE -
GALV. HOT DIP TO AASHTO M232 CLASS C/ ASTM A153 %" DIA. SWAGE FITTING GALV. AASHTO M111/ASTM A123
o SPLICE BOLT - NUT CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1 SEE SDD 14B42 FOR ASME B30.26 FORGED, CAST. OR DIE STAMPED WITH THE
BOLT GEOMETRY FOLLOWING INTO CONNECTION: NAME OF MANUFACTURER
OVER TAPPED NUTS OVER-SIZE AS SPECIFIED OR TRADEMARK OF CONNECTION'S MANUFACTURER, SIZE
IN AASHTO 291/ ASTM A 563 OR RATED LOAD, GRADE.
UNC FF-C-450D TYPE 1 CLASS 1
MM3 WIRE ROPE CABLE CLAMPS A
JJ1 PIPE - STEEL ASTM A53 GALVANIZED GRADE B SCHEDULE 40 10" 0.D. ASTM A153 HOT DIP CLASS D
ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. ASTM F3125 GRADE A325 TYPE 1 OR SAE GRADE 5
STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI DIMENSIONS OR ASTM A449 TYPE 1 HEAVY HEX HEAD
OR ASTM A709 MAX STRENGTH 50 KSI OR ASTM A992 s an
JJ2 TOP PLATE MAX STRENGTH 50 KS| %" X4"X1-0
M ANCHOR CABLE - GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153
SWAGE FITTING - STUD CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO
GALV. AASHTO M111 / ASTM A123 AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. UNC
STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI
OR ASTM A709 MAX STRENGTH 50 KSI OR ASTM A992 ASTM A563 GRADE A
KK1 ANCHOR BRACKET MAX STRENGTH 50 KSI
AASHTO M180 DOUBLE RECESSED HEAVY HEX HEAD
GALV. AASHTO M111/ ASTM A123
GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO
ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. NN1 ANCHOR CABLE - NUT 1" DIA.
STRENGTH 50 KSI. OR ASTM A572 MAX STRENGTH 50 KS! AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
Ko ANCHOR BRACKET - OR ASTM A709 MAX STRENGTH 50 KSI OR ASTM A992
BEARING PLATE MAX STRENGTH 50 K3l OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN AASHTO 291/ ASTM A 563
GALV. AASHTO M111/ ASTM A123
UNC
ASTM A307 GRADE B HEAVY HEX HEAD OR
SAE J429 GRADE 2 HEAVY HEX HEAD ASTM F436 TYPE 1 (HARDEN WASHER ONLY)
NN2 ANCHOR CABLE - NUT - WASHER 1"DIA.
LA ANCHOR BRACKET - BOLT GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153 %" DIA. GALV. AASHTO M111/ASTM A123 OR GALV. HOT DIP TO

CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1

UNC

AASHTO M232 CLASS C/ASTM A153 CLASS C/ASTM F2329
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PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES
ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX.
STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI
OR ASTM A709 MAX STRENGTH 50 KSI OR ASTM A992 OR ASTM A709 MAX STRENGTH 50 KSI OR ASTM A992
PP1 BEARING PLATE AT POST MAX STRENGTH 50 KSI SS1 SOIL PLATE MAX STRENGTH 50 KSI
GALV. AASHTO M111/ASTM A123 GALV. AASHTO M111/A123
PP2 PIPE - STEEL ASTM A53 GALVANIZED GRADE B SCHEDULE 40 2" DIA. x 6" LONG ASTM A307 GRADE B HEAVY HEX HEAD
OR SAE J429 GRADE 2 HEAVY HEX HEAD
ASTM A500 GRADE B
QQ1 FOUNDATION TUBE 8" X 6" X %¢" GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153 5
GALV. AASHTO M111/ ASTM A123 T” SOIL PLATE - BOLT CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO %DIA
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
ASTM A500 GRADE B
Q2 SHORT RADIUS - FOUNDATION TUBE DIMENSIONS NG
- ANCHOR CABLE - TUBE 2% X 2" XYy X 8"
GALV. AASHTO M111/ ASTM A123
ASTM F436 TYPE 1 (HARDEN WASHER ONLY)
ASTM A36 MIN. STRENGTH 36 KSI, OR ASTM A529 MAX. 2 SOIL PLATE - WASHER % DIA.
STRENGTH 50 KSI, OR ASTM A572 MAX STRENGTH 50 KSI GALV. AASHTO M111/ASTM A123 OR GALV. HOT DIP TO
SHORT RADIUS - SOIL TUBE - OR ASTM A709 MAX STRENGTH 50 KSI OR ASTM A992 DIMENSIONS AASHTO M232 CLASS C/ASTM A153 CLASS C/ASTM F2329
Qas ANCHOR CABLE - TUBE - END PLATE MAX STRENGTH 50 KSI 20" X2 %" X 14"
GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153
GALV. AASHTO M111/ASTM A123 T3 SOIL PLATE - NUT CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO % DIA.
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM A153
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO MUTCD / WISDOT OBJECT MARKER TYPE 3 PATTERN AND
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1 COLOR FOR
Qa4 GROUND STRUT AND YOKE - % DIA uu1 OBJECT MARKER - SHEETING WISDOT SPEC 637 TYPE F SHEETING.
BOLT ASTM A307 GRADE B HEAVY HEX HEAD oo SHEETING TYPE
OR SAE J429 GRADE 2 HEAVY HEX HEAD APPROVED PRODUCT LIST FOR MARKER.
UNC MATERIAL AND
uu2 SRR WISDOT SPEC 637 ALUMINUM PLATE THICKNESS OF
ASTM F436 TYPE 1 (HARDEN WASHER ONLY) MATERIALS
Qas GROUND PLATE AND YOKE - 5 DIA
WASHER GALV. AASHTO M111/ASTM A123 OR GALV. HOT DIP TO 8 ) uus3 OBJECT MARKER - SCREWS STAINLESS SELF-TAPPING SCREWS
AASHTO M232 CLASS C/ASTM A153 CLASS C/ASTM F2329
w1 FOUNDATION BACKFILL WISDOT SPEC 614
HEAVY HEX
UNC
ASTM A563 GRADE A
Qo6 GROUND STRUT AND YOKE - 5 DIA.
NUT OVER TAPPED NUTS AS SPECIFIED IN

AASHTO 291/ ASTM A 563

GALV. HOT DIP TO AASHTO M232 CLASS C/ASTM A153
CLASS C/ASTM F2329 OR GALV. MECHANICALLY TO
AASHTO M298 CLASS 50, TYPE 1/ASTM B695 CLASS 50, TYPE 1
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