e 1200 New Jersey Avenue, SE.

Washington, DC 20590
LLS. Department
i Hor! June 1, 2008

Federal Highway
Administrafion

In Reply Refer To: HSSD/CC-88A

Dean Sicking, Ph.D., P.E.

Director, Midwest Roadside Safety Facility
University of Nebraska — Lincoln

527 Nebraska Hall

Lincoln, NE 68588-0529

Dear Dr. Sicking:

This is in response.toyour letter dated February 28, 2007, requesting Federal Highway
Administration (FHWA) acceptance of.the Sequential KinkingTerminal (SKT) and the FLared
Energy Absorbing Terminal (FLEAT),using wood posts when connecting to the Midwest
Guardrail System (MGS). FHWA-Acceptance Letter CC-88, dated March 8, 2005, accepted
these combinations based on testing with steel posts. You requested that we find these modified
devices acceptable for use on the National Highway System (NHS) under the provisions of
National Cooperative Highway Research Program (NCHRP) Report 350 “Recommended
Procedures for the Safety Performance Evaluation of Highway Features.” We provided an
informal opinion accepting this device on March 15, 2007, and have been working with you to
finalize the drawings for this final acceptance package.

Introduction
The FHWA guidance on crash testing of roadside safety hardware is contained in a

memorandum dated July.25, 1997, titled “INEORMATION: Identifying Acceptable Highway
Safety Features.”

Two different anchor designs were used in the original MGS testing, a two post, ground line strut
design and a large single post with a soil plate alternative. The upper parts of these designs were
identical and Test 3=34:was conducted on the FLEAT with both anchor designs. Test FLEAT-5
used the two post and strut alternative whilestest FLEAT -7-used thessinglespost anchor system.
Videos, photos and reports an these tests were submitted with,youreriginalrequest for approval.
At your request we only included the double post design in.its.approval'letter.

Our original letter also indicated that both steel and wood post options were acceptable but you
did not provide a drawing of the wood,post option.
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Findings

Based on prior testing discussed above we find the following terminal designs as shown in the
enclosed drawings acceptable for use on the NHS under the range of conditions tested, when
proposed by a State:

1) SKT terminal for thesMGS, steel and wood post options.

2) FLEAT terminal for the MGS, steel.and wood past options.
3) SKT with two post anchor with ground strut.

4) FLEAT with two post anchors with ground strut.

Please note the following standard provisions that-apply;te-FHWA letters of acceptance:

e Our acceptance is limited to the crashworthiness.characteristics of the devices and does not
cover their structural features, nor conformity with the Manual on Uniform Traffic Control
Devices.

e Any changes that may adversely influence.the crashworthiness of.the device will require a
new acceptance-letter.

e Should the FHWA discover that the qualification testing was flawed, that in-service
performance reveals unacceptable safety problems, or that the device being marketed is
significantly different from the version that was crash tested, it reserves the right to modify or
revoke its acceptance.

e You will be expected to supply potential users with sufficient information on design and
installation requirements to ensure proper performance.

e You will be expected to certify to potential users that the hardware furnished has essentially
the same chemistry, mechanical properties, and geometry as that submitted for acceptance,
and that they will.meet the crashworthiness requirements of FHWA and NCHRP Report 350.

e To prevent misunderstanding by-others; this-letter of acceptance, designated as number
CC-88A shall not be reproduced except in full. This letter, and the test documentation upon
which this letter is based, is public information. All such letters and documentation may be
reviewed at our office upon request.

e The SKT and FLEAT w-beam guardrail terminals are patented devices and.considered
"proprietary.” " 'The use of.proprietary devices specified.by a highway agency for use on
Federal-aid projects must meet one of the following criteria: (a) it must be supplied through
competitive bidding with equally suitable unpatented items; (b) the highway agency must
certify that it is essential for synehronization with existing highway facilities or that no
equally suitable alternative exists ;or (C) itymust.be used forresearch or for a distinctive type
of construction on relatively short sections of road for experimental purposes. Our
regulations concerning proprietary products are contained in Title 23, Code of Federal
Regulations, Section 635.411.



e This Acceptance Letter shall not be construed as authorization or consent by the FHWA to
use, manufacture, or sell any patented device for which the applicant is not the patent holder.
The Acceptance Letter is limited to the crashworthiness characteristics of the candidate
device, and the FHWA is neither prepared nor required to become involved in issues
concerning patent law. Patent issues, if any, are to be resolved by the applicant.
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[TEM]aTY] BILL_OF WATERIALS ITEM_NO.
A | 1 |IMPACT HEAD F3000
8 | 1 | W-BEAM GUARDRAIL END SECTION, 12 Go. [ F1303 MGS
€ | 2 | W—BEAM GUARDRAIL, 12 Go G1203 WGs|
D [ 1 |FIRST POST ASSEMBLY TOP UHP1A
E | 1 | FIRST POST ASSEMBLY BOTTOM HP1B
F 1 | SECOND POST ASSEMBLY TOP UHPZA
G | 1 | SECOND POST ASSEMELY BOTTOM HP2E
K | 1 | BEARING PLATE ET50
L | 1 [caBLE ancHoR BoX S760
M_| 1 | BCT CABLE ANCHOR ASSEMBLY ET70
N | 1 | GROUND STRUT HINGED POST 5789
Q 4 | ROUTED WGS TMBER BLOCKOUT OR RECYT. ECUN. LGAE]
(AL I _INCHES)
o | 2 [1/4 x 4 HEX BOLT GRD § B140404A
b | & [1/4 WASHER WO4
s | 2 [1/4 HEX NUT NO14
d | 17 [8/8 Dia. x 1 1/4 SPUCE BOLT (POST #2)| 8580122
e | 4 [5/8 Dlo. x 14 HG.R. BOLT (POSTS 3 THRY 8)| B581402
f | 1 [5/8 Dia. x 9 HEX BOLT GRD 5 BIE09044
q | 7 [5/8 WaSHER WOS0
| h |22 |5/8 Dia. HGR NUT NOS0
1 | 2 [1 ANCHOR CABLE HEX NUT H10Q
m | 2 [1 ANCHOR CABLE WASHER W100
n | B [CABLE ANCHOR B0X SHOULDER BOLT SB584
a | B [1/2 A325 STRUCTURAL NUT HOS54
p [ 16 [1 1/16 00 x 8/16 ID AJ2S STR. WASHER | WOS0A
 WELDED POST QUANTITIES
*PW | 4 | STEEL BREAKAWAY POST UPBE21
* | 1 | 3/4 Dia. x 8 1/2 HEX BOLT GRD § BI3408544
*k | 1 [ 3/4 Dia. HEX NUT NO30
HINGED POST QUANTITIES
*H | 4 | BREAKAWAY UINE POST TQP UHP3A
*J | 4 | BREAKAWAY UNE POST BOTTOM UHP3E
* | 5 |3/4 e x 8 1/2 HEX BOLT GRD 5 BI408544
*k | 5 [ 3/4 Dio. HEX NUT NO30

GENERAL NOTES:

1. Breakaway posts are required with the FLEAT.

2. All bolts, nuts, cable assemblies, cable anchors
and bearing plates shall be galvanized.

3. The lower sections of the posts shall not protrude
more than 4 in above the ground (measured along a
§' cord). Site grading may be necessary to meet this
requirement.

4. The lower sections of the hinged posts should not
be driven with the upper paost attached. If the post is
placed in a drilled hole, the backfill material must be
satisfactorily compacted to prevent settlement.

5. When rock is encountered, a 10" @ post hole, 20 in
into the rock surface may be used if approved by the
engineer. Granular material will be placed in the
bottom of the hole, approximately 2.5" deep to
provide drainage. The first two posts can be field cut
to length, placed in the hole and backfilled with
adequately compacted material excavated from the
hole.

6. The breakaway cable assembly must be taut. A
locking device (vice grips or channel lock pliers)
should be used to prevent the cable from twisting
when tightening nuts.

FLEAT Terminal
Midwest Guardrall System 1
Universal Steel Posts
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LITEM [QTY BILL OF MATERIALS ITEM NO.
A 1 | IMPACT HEAD F3000
B | 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. [ F1303 MGS
C 2 | W—-BEAM GUARDRAIL, 12 Ga. G1203 MGS)
D 2 | FOUNDATION TUBE E730/5730
E 2 | UNWERSAL BCT WOOD POST UPBSD
F 1 | GROUND STRUT E780
G 4 | UNWERSAL CRT WOOD POST UPET1
H 1 | BEARING PLATE E750
J 1 | PIPE SLEEVE E740
L3 1 | CABLE ANCHOR BOX 5760
H 1 | BCT CABLE ANCHOR ASSEMBLY E770
M 4 | MGS TIMBER BLOCKOUT OR RECYC. EQUIV. PG77

HARDWARE (ALL DIMENSIONS IN_INCHES)
o |16 [5/8¢ x 1 1/4 SPUCE BOLT B580122
b | 2 |5/80 x 8 HEX BOLT B580804
c | 2 [5/828 x 10 HEX BOLT B581004
d | 1 [5/8¢ x 10 H.G.R. BOLT B581002
e | 4 |5/88 x 22 H.G.R. BOLT B582202
f | 25 [5/8¢ H.G.R. NUT NOSO
q 5 | H.G.R. WASHER WOS0
h 2 |1 ANCHOR CABLE HEX NUT N100
i 2 |1 ANCHOR CABLE WASHER W100
k | 2 |3/8 x 3 LAG SCREW E350
m 8 | CABLE ANCHOR BOX SHOULDER BOLT SB584
n 8 |1/2 A325 STRUCTURAL NUT NOS5A
a 16 |1 1/16 0D x 9/16 ID A325 STR. WASHER [ WOSOA
GEMNERAL NOTES:

1. Breakaway posts are required with the FLEAT.

2. All bolts, nuts, cable assemblies, cable anchors and
bearing plates shall be galvanized.

3. The foundation tubes shall not protrude more than 4 in
above the ground (measured along a 5' cord). Site
grading may be necessary to meet this requirement.

4. When rock is encountered, a 12" @ post hole, 20 in
into the rock surface may be used if approved by the
engineer. Granular material will be placed in the bottom
of the hole, approximately 2.5" deep to provide drainage.
The soil tubes can be field cut to length, placed in the
hole and backfilled with adequately compacted material
excavated from the hole.

5. The breakaway cable assembly must be taut. A
locking device (vice grips or channel lock pliers) should
be used to prevent the cable from twisting when
tightening nuts.

6. The soil tubes may be driven with an approved
driving head. They shall not be driven with the post in
the tube.

7. The wood blockouts should be "toe-nailed” to the
rectangular wood posts to prevent them from turning
when the wood shrinks.
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ITEM QTY EILL_OF MATERIALS ITEM_NO.
A | 1 [mPACT HEAD F3000
2 B8 | 1 |W-BEAM GUARDRAIL END SECTION, 12 Ga. | 571303
75 75" c 2 | W—BEAM GUARDRAIL, 12 Go. G1203
L, _n(8), o(8), p(06) ) D | 1 |FIRST POST ASSEMBLY TOP UHP1A
) Length of E 1 | FIRST POST ASSEMBLY BOTTOM HP1B
a ® F | 1 |sEcown PosT Y TOP UHPZA
T End payment far installation So.1 | SECOMIIROST 1B i
K 1 | BEARING PLATE E750
- i Rail exit on L | 1 |CABLE ANCHOR BOX S760
30" to 48 traffic side M | 1 |BCT CABLE ANCHOR ASSEMBLY E770
N 1 | GROUND STRUT HINGED POST 5785
a 5 | ROUTED TIMBER BLOCKOUT OR RECYC. EQUN. | PE16
HARDWARE (ALL DIMENSIONS IN INCHES)
a 2 |1/4 x 4 HEX BOLT GRD 5 B1404044
TRA’__F’]C b 4 | 1/4 WASHER wWo14
¢ | 2 |1/4 HEX NUT NO14
— d |17 |5/8 Dis. x 1 1/4 SPLCE BOLT (POST g2} B580122
e 5 | 5/8 Dia. x 10 H.GR. BOLT (POSTS 3 THRU 7)| BS81002
f 1 | 5/8 Dia. ®x 8 HEX BOLT GRD 5 BSE004A
g | B |5/8 WASHER W50
h 23 | 5/8 Dia. H.G.R NUT NOS0
1 2 [1 ANCHOR CABLE HEX NUT N100
m | 2 [1 ANCHOR CABLE WASHER w100
n B | CABLE ANCHOR BOX SHOULDER BOLT SE58A
a B [1/2 A325 STRUCTURAL NUT HO554
] 16 |1 1/16 OD x 9/16 ID A32S STR. WASHER | WOSOA
WELDED POST QUANTITIES
*PW | 5 [ STEEL BREAKAWAY POST UPBE21
* | 1 |3/4 Dio. x 8 1/2 HEX BOLT GRD § B340854
*k | 1 |3/4 Dia. HEX NUT NO30
HINGED POST QUANTITIES
*H | 5 | BREAKAWAY UINE POST TOP UHP3A
*) | 5 | BREAKAWAY LINE POST BOTTOM UHP3B
*i | & |3/4 Dia. x B 1/2 HEX BOLT GRO 5 B3408544
*k 6 | 3/4 Dia. HEX NUT NO30
GENERAL NOTES:
o 1. Breakaway posts are required with the FLEAT.
[ Guardrail W—Beam Guardrail 2. All bolts, nuts, cable assemblies, cable anchors and
4 bearing plates shall be galvanized,
" e, h 3. The lower sections of the posts shall not protrude more
1:' than 4 in above the ground (measured along a 5 cord). Site
- =) “' _‘ grading may be y to meet this requi A
@ 4, The lower sections of the hinged posts should not be driven
@ [1s] with the upper post attached. If the post is placed in a drilled
e hale, the backfill rlal must be satl rily comyg d to
5 prevent settlement.
8, When rock is encountered, a 10" @ post hole, 20 in into the
rock surface may be used if approved by the engineer.
Granular material will be placed in the boltorm of the hole,
approximately 2.5" deep to provide drainage. The first two
posts can be field cut to length, placed in the hole and
backfilled with quately compact rial excavated
from the hole.

WELDED POST 6. The breakaway cable assembly must be taut. A locking
davice (vice grips or channel lock pliers) should be used to
prevent the cable from twisting when tightening nuts.
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BILL OF MATER!
A | 1 |IMPACT HEAD 53000
Eirea 8 | 1 | W—BEAM GUARDRAIL END SECTION, 12 Ga. | 51303 MGS
C | 2 | W-BEAM GUARDRAIL, 12 Ga. G1203 MGS
an D | 1 | FIRST POST ASSEMBLY TOP UHP1A
3. The SKT can be fla arate of up to 25:1 to E 1 | FIRST POST ASSEMBLY BOTTOM HP18
prevent the impact head from encroaching on the F T | SECOND POST ASSEMBLY TOP URPZA
shoulder. — TR T T
4, The lower sections of the pasts shall not i 1< | SECOND. BOST: ASSOMBLY BOTTOM HE2R
protrude more than 4" abave the ground Lt L BEA_R'NG PLATE E?lﬁ
(measured along a §' cord). Site grading may be L 1 | CABLE ANCHOR BOX STE0
necessary to meet this requirement. M 1 | BCT CABLE ANCHOR ASSEMELY E770
5. The lower section of the hinged posts should not N 1 | GROUND STRUT HINGED POST 5785
be driven with the upper post attached. If the post
Foblacal 5 116 il s SN Pt it oL JROE T REE SRR O e e | P
be satisfactorlly compacted to prevent settlement. HARDWARE (ALL OIMENSIONS IN_INCHES)
6. When rock is encountered, a 10" @ post hole, a | 2 ]1/4 x 4 HEX BOLT GRD 5 81404044
20" into the rock surface may be used if approved b 4 | 1/4 WASHER Wa14
b':f tl;e:ongigfeeu:. %rgnularmal‘aria:;i\rilzh; p‘:acsdt;n P 2 |1/4 HEX nuT NO14
the bottom e hole, approximal .5" dee "
o wihs Aniias Bt :’D& Eihies b;’ S cul; d | 17 | 5/8 |:I|.u, % 1 1/4 SPLICE BOLT, POST §2 |BSB0122
length, placed in the hole and backfilled with e | 4 |5/8 Dio. x 14 HG.R. BOLT (POSTS 3 THRU 6)] B5B1402
adequately compacte el ted fromthe | _f | ! | 5/8 Dio. x 9 HEX BOLT GRD 5 65609044
X g | 7 |5/8 WASHER w050
bly must be taut, A h | 22 | 5/8 Din. HG.R NUT NOSO
el lock pllers) T | 2 |1 ANCHOR CABLE HEX NUT N100
o from twisting = =1=7 =17 ANCHOR CABLE WASHER Wi00
dered if there is n_| 8 | CABLE ANCHOR BOX SHOULDER BOLT SB58A
e of the a 8 |1/2 A325 STRUCTURAL NUT NOSSA
ne. p |16 ]1 1/16 OD x 9/16 ID A325 STR. WASHER | WOS0A
WELDED POST QUANTITIES
*PW | 4 | WELDED BREAKAWAY POST UPB621
* | 1 |3/4 Dia. x 8 1/2 HEX BOLT GRD 5 B340854A
“ | 1 | 3/4 Oia. HEX NUT NOJ0
HINGED POST QUANTITIES
*H | 4 | BREAKAWAY UNE POST TOP UHP3A
*) | 4 | BREAKAWAY LINE POST BOTTOM UHP3B
* | 5 |3/4 Dia. x 8 1/2 HEX BOLT GRD 5 B3408544
* | 5 [3/4 Dia. HEX NUT NO30
12 W—Beam Guardrail W-Beam Guardrail

o e

DN I
SECTION A—A SECTION B—B Tl =
ot Post §#2 typical @ Post 3 thru 6 typical @ Post 3 thru 6
BOTH HINGED POSTS WELDED POSTS
Sequential Kinking Terminal -
SKT-LITE 1
Midwest Guardrail System
Universal Steel Posts o
Road ?;l;':& Inc. Hinged and Welded Optians 04/24/2008
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End payment for installation
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ITEM |QTY BILL OF MATERIALS ITEM NO.
A 1 | IMPACT HEAD F3000
B 1 | W—-BEAM GUARDRAIL END SECTION, 12 Ga. | F1303
C 2 | W—BEAM GUARDRAIL, 12 Ga. G1203
[1] 2 | FOUNDATION TUBE E730/5730
E 2 | UNWERSAL BCT WOOD POST UPES0
F 1 | GROUND STRUT E780
G 5 | UNMERSAL CRT WQOD POST UPE71
H 1 | BEARING PLATE E750
J 1 | PIPE SLEEVE E740
K 1 | CABLE ANCHOR BOX 5760
L 1 | BCT CABLE ANCHOR ASSEMBLY E770
M 5 | 6"«8" TIMBER BLOCKOUT OR RECYC. EQUIV. P&75
HARDWARE (ALL DIMENSIONS IN INCHES)
a |16 |5/80 x 1 1/4 SPLCE BOLT B580122
b 2 |5/80 x 8 HEX BOLT B580804
c 2 |5/88 x 10 HEX BOLT B581004
d 1 15/8¢ x 10 H.G.R. BOLT B581002
o 5 |5/88 x 18 HG.R. BOLT B581802
f |26 |5/8¢ HG.R. NUT NOS0
q 6 | H.G.R. WASHER WOs0
h 2 |1 ANCHOR CABLE HEX NUT N100
g 2 |1 ANCHOR CABLE WASHER w100
k 2 |3/8 x 3 LAG SCREW E350
m | 8 | CABLE ANCHOR BOX SHOULDER BOLT SB58A
n 8 |1/2 A325 STRUCTURAL NUT NOSSA
o |16 |1 1/16 OD x 9/16 ID A325 STR. WASHER | WOS0A
GENERAL NOTES:

1. Breakaway posts are required with the FLEAT.

2. All bolts, nuts, cable assemblies, cable anchors and
bearing plates shall be galvanized.

3. The foundation tubes shall not protrude more than 4 in
above the ground (measured along a 5' cord). Site
grading may be necessary to meet this requirement.

4. When rock is encountered, a 12" @ post hole, 20 in
into the rock surface may be used if approved by the
engineer. Granular material will be placed in the bottom
of the hole, approximately 2.5" deep to provide drainage.
The soil tubes can be field cut to length, placed in the
hole and backfilled with adequately compacted material
excavated from the hale.

5. The breakaway cable assembly must be taut. A
locking device (vice grips or channel lock pliers) should
be used to prevent the cable from twisting when
tightening nuts.

6. The soil tubes may be driven with an approved
driving head. They shall not be driven with the post in
the tube.

7. The wood blockouts should be "toe-nailed” to the
rectangular wood posts to prevent them from turning
when the wood shrinks.

or Phans: 903460721 FLT-M-W UP

FLEAT Terminal
Metric Height

Road Systems, Inc.| Universal Wood Posts | Tn4z008

Big Sgring, T =y 3 B (=3
‘ NONE | JRR | A




L, n(8), o(8), p(16

P

Length of need

or

eld

POSTS 3 thew 8,

i

nd paymen

nstall

TRAFFIC

50 ft

PLAN

F

!

ELEVATION

'~ 0 to 24" Rail Offsait

75 in

Stondard line pasts

E N =
8 ay p are required with the A i '“F‘ET Mo —
: 8 | 1 | W—BEAM GUARDRAIL END SECTION, 12 Ga. | 51303 MGS)
I b nut: ble assemblies, cable c 3 | W=BEAM GUARDRAIL, 12 Ga. G1203 MGS|
;:mfissd plates shall be D | 1 | FIRST POST ASSEMBLY TOP UHPTA
bl E | 1 | FIRST POST ASSEMBLY BOTTOM HP1B
3. The SKT can be flared at a rate of up to
25:1 to prevent the impact head from F 1 1 ]SECOND POST ASSEMBLY TG L Lilef s
encroaching on the shoulder. G | 1 | SECOND POST ASSEMBLY BOTTOM HP2B
4. The lower sections of the posts shall nat K 1 | BEARING PLATE E750
protrude mare than 4" above the ground It 1 | CABLE ANCHOR BOX S760
(meabsursd along a &' cord). .‘?ns grading m 1 | BCT CABLE ANCHOR ASSEMBLY E770
::ZJJ::?“EW o mest this N | 1 | GROUND STRUT HINGED POST S785
5. The lower section of the hinged posts O | 6 | ROUTED WGS TMBER BLOCKOUT OR RECYC. Eounv. | P618
should not be driven with the upper post HARDWARE (ALL DIMENSIONS IN INCHES)
attached, If the post is placed In a drilled a 2 |1/4 x 4 HEX BOLT GRD 5 B140404A
hn:_e,fthl:o b;';\;:kﬂl[ matetri:I t:’r‘lsl be : b | & | 1/4 WASHER Wo14
satisfactorily compacted to preven
sy c | 2 |1/4 HEX NUT NO14
6. When rock Is encountered, a 10" @ past d | 25 |5/8 Die. x 1 1/4 SPLICE BOLT, POST #2 | 8580122
hale, 20" into the rock surface may be used e 6 | 5/8 Dio. x 14 H.G.R. BOLT (POSTS 3 THRU 8)| B581402
if approved by the engineer, Granular i 1 | 5/8 Dio. x 9 HEX BOLT GRD 5 B580904A
material will b alcszdsln ;he b:)ttom oLthe g | 9 | 5/8 WASHER Wos0
y eep to provide =
v ioltl EEte h | 32 | 5/8 Dia. H.G.R NUT NOS0
and backfillad | 2 |1 ANCHOR CABLE HEX NUT N100
d material m | 2 |1 ANCHOR CABLE WASHER w100
n | 8 | CABLE ANCHOR BOX SHOULDER BOLT SBSEA
se;hlv must be o | 8 |1/2 A325 STRUCTURAL NUT NOS5A
t 8 e grips or
channel lock pliers) should be used to p.118 1_1/16 0D} %79/ B0 A2SSTRAWASHER | WOS0R
prevent the cable from fwisting when WELDED POST QUANTITIES
tightening nuts, *PW | 6 | WELDED BREAKAWAY POST UPB621
&. A site evalution should be considered if * 1 | 3/4 Dia. x 8 1/2 HEX BOLT GRD 5 B340854A
there is less than 25' between the outlet i 1 | 3/4 Dia. HEX NUT NO30
?r?;n"f l'::e‘e"“'“ﬂ' and any HINGED POST QUANTITIES
R *H | 6 | BREAKAWAY UINE POST TOP UHP3A
*) | & | BREAKAWAY LINE POST BOTTOM UHP3B
*i | 7 |3/4 Dio. x 8 1/2 HEX BOLT GRD 5 B340854A
*k | 7 | 3/4 Dia. HEX NUT NO30
[—12"— W—Beam Guardrail W=Beam Guardrail

» +™N[d &

~
IO I
SECTION A—A SECTION B-B 11 =
at Post §#2 typical @ Post 3 thru 8 typical @ Post 3 thru 8
HINGED POSTS WELDED POSTS

Sequential Kinking Terminal
SKT MGS Height
Steel Post System

Road Systems, Inc.| Hinged and Welded Options

ddints B d o ol
Phona; £32-263-2435
o Phone: 3300460721

SKTMGSS UP NONE




Y
& | 1 [MPacT HEAD 53000
. m(8}, n(8], o st it e B | 1 |w-BEAM GUARDRAIL END SECTION, 12 Ga. | 51303 Mmcs|
C | 2 | w-BEAM GUARDRAIL, 12 Ga. G1203 MG
/@ [H /@ 5 D | 2 |FOUNDATION TUBE E730/5730
[ 3. The SKT can ba ﬂarsd ata rale of up to 25:1 to E 2 | UNIWERSAL BCT WOOD POST UPG50
= ™ p;'e\rﬁgl the impact head from ancroaching on the F 1 | GROUND STRUT E780
- shoulder,
4. The foundation tubes shall not protrude more i £ _JUNNERSALS CRICWOODLRUST, LEE7
than 4" above the ground (measured along a 5' H | 1 | BEARING PLATE E750
SR cord). Site grading may be necessary to meet this J | 1 |PIPE SLEEVE E740
requirement. K 1 | CABLE ANCHOR BOX ST60
TRAFFIC PLAN 5. \v\fhen rock is encounterad, a 12" @ post hole, L 1 | BCT CABLE ANCHOR ASSEMBLY E770
e 20" into the rock surface may ba used If approved M_| 4 | MGS TIMBER BLOCKOUT OR EQUN. PE77
by the engineer, Granular material will be placed in
the battom of the hole, approximately 2.5° deep to HARDWARE (AL DIMENSIONS IN_INCHES)
®© © 0 ® 6 © el L =7
en laced in the hole an Wi *
: i iStondond.ling posts :ugquafew d I d from the c | 2 |5/8¢ x 10 HEX BOLT B581004
ls]
6. The breakaway cable assembly must be taut, A I M BT R T g9 00
locking device (vice grips or channel lock pliers) o | 4 15/80 x 22 HG.R. BOLT B552202
shaould be used to prevent the cable from twisting f | 25]5/88 HGR. NUT NOSO
when tightening nuts, ] 5 | H.G.R. WASHER Was0
. A site shal dered if there is h 2 |1 ANCHOR CABLE HEX NUT N100
of the i | 2 |1 ANCHOR CABLE WASHER Wi00
Zn approved k | 2 |3/8 x 3 LAG SCREW £350
with the past m | 8 | CABLE ANCHOR BOX SHOULDER BOLT SES8A
n | 8 |1/2 A325 STRUCTURAL NUT HOS5A
. M iin Ny S ?t—nhaﬂegolo o |16 |1 1/16 0D x 9/16 ID A325 STR. WASHER | woS0A
r n r WoO 0sls revent em m
!_! A (a(8) 8D tuming '.mg:n the woug shrhksl.) 4
T 12*
ELEVATION
et

P

T

() | GROUND LINE

—Hh

n d W-Beam Guardrail
Metric Height Maunting um 5 &
GROUND LINE
“AD CONNECTION DETAI .&QSV

IS
Ov—xed 1/2"

Breakaway
Haoles

—

FI@

—0 to 18" Rail Offset

TION B-
Posts 3 thru 6

PR

25:1 maximum flare

o Phone: 330-M60721

Sequential Kinking Termi
SKT LITE - Assembly

inal

Midwest Guardrail System
Universal Wood Posts

W?MDUB

Trmog Farre: o
SKT-MGS-LITE-W UP
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Length of need 1

7

W

d) POSTS 3 thru 6

men:

TRAFFIC

L

ELEVATION

SIDE VIEW

75 in

Stondard line posts

r

0 to 18" Rall Offset

OPTIONAL FLARED | ATION

—

25:1 maximum flare =

allatio

SIS o BRI o
ofls A_| 1 | IMPACT HEAD _ — 53000
Breal T B | 1 | W-BEAM GUARDRAIL END SECTION, 12 Ge. | S1303/5
uts) blies, cable anchors C |2/1] W-BEAM GUARDRAIL. 12 Ga. 61203
a plate alvanized. D | 1 | FIRST POST ASSEMBLY TOP UHP1A
3. The SKT can be flared atarateof upto 25:1to | E | 1 | FIRGT POST ASSEMBLY BOTTOM HP18
;T:u?gl the impact head from encroaching on the F 1 | SECOND POST ASSEMBLY TOP UHPZA
er. - e T
4. The lower sections of the posts shall nat O T A SN BT TTOM 28
pratrude more than 4" above the ground K_| 1 | BEARING PLATE E750
(measured along a §' cord). Site grading may be L 1 | CABLE ANCHOR BOX 5760
necessary to meet this requirement. M 1 | BCT CABLE ANCHOR ASSEMBLY E770
:- m'm‘;:‘:ﬁhﬂ of the h:ngned mw"s:,wld not [N | 1 | GROUND STRUT HINGED POST 5785
e en @ upper post attached. e post
I placed in a driled ote. the backil materiatmust 0| ¢ | ROUTED TMBER BLOCKOUT/RECYC_EQUN. | P616
be satisfactorily compacted to prevent settlement. HAROWARE (AL DIMENSIONS, IN; INCHES)
6. When rock is encountered, a 10" @ post hole, o | 2 [1/4 x 4 HEX BOLT GRO 5 81404044
20" into the rock surface may be used if approved b 4 | 1/4 WASHER W14
by the engineer. Granular material will be placed in P 2 |1/4 HE! NUT NO14
:::v'?““:‘;’r"a]‘:a“’: g‘ﬂ;safw;:‘:':iz gﬁ:’g“’ 4 |17/9] 5/8 Dia. x 1 174 SPLICE BOLT, POST §2 | 8580122
langti phmd?n b Fola and backmia il @ | 4 [5/8 Dio. x 10 HGR. BOLT (POSTS 3 THRU 6)| 561002
terial excavated from the f 5/8 Dio. x 9 HEX BOLT GRD 5 B580904A
g 5/8 WASHER W050
bly must be taut, A h [p2/14 5/8 Dia. HG.R NUT NOSO
el lock pliers) I | 2 |1 ANCHOR CABLE HEX NUT N100
from twisting ———
m | 2 |1 ANCHOR CABLE WASHER W100
bdared if there is n | 8 | CABLE ANCHOR BOX SHOULDER BOLT SBEEA
e of the o 8 |1/2 A325 STRUCTURAL NUT NOS5A
ane. P | 16 |1 /16 0D x 9/16 ID A325 STR. WASHER| WOSOA
- WELDED POST_QUANTITIES
*PW | 4 | WELDED BREAKAWAY POST UPBE21
* | 1 |3/4 Dia. x & 1/2 HEX BOLT GRD 5 B340854A
* | 1 | 3/# Dia. HEX NUT = NO30
HINGED POST QUANTITIES
*H | 4 | BREAKAWAT LINE POST TOP UHP3A
*1 | 4 | BREAKAWAY LINE POST BOTTOM UHP3B
* | 5 [3/4 Dio. x 8 1/2 HEX BOLT GRD 5 B3408544
*k | 5 | 3/4 Din. HEX NUT NO30

W—Beam Guardrail

e h g e h g

W—Beam Guardrail

! !
) I
SECTION 8-8 SECTION B-8B
Post 2 Posts 3 thru & Posts 3 thru 6
BOTH HINGED POST WELDED POST
Sequential Kinking Terminal |~
SKT LITE Metric Height 1
Steel Post System -
e Hinged and Welded Options | oa/e4/2008
., T [Gaigtane e Br &3
e SKT-M-LITE-S UP NONE | JAR | A
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ES: m __BILL OF MATERIALS [ITEM NO
. ) E 4 ysts are required with A 1 | IMPACT HEAD 53000
(K. m(8), n(8), o{16] ) i 7 3 i 8 | 1 | W—BEAM GUARDRAIL END SECTION, 12 Go. | 51303 MGS
ngth of need . A cable
& . C | 3 | W-BEAM GUARDRAIL, 12 Go. 1203 MGS|
A e hafs and bearing plates shall
] 2 zad. 0 | 2 | FOUNDATION TUBE E730/5730
’:H H| ﬂ] | 3. The SKT can be flared atarateof up | E | 2 | UNVERSAL BCT WOOD POST UP650
i — T o] to 25:1 to prevent the impact head from F 1 | GROUND STRUT E780
:"%W?::I“%OT"‘E?;W?“ G | 6 | UNVERSAL CRT WOOD POST UPE71
. The foundation tubes shall not
protrude mare than 4" above the ground L 1| BEARING FLATE Ero0
50 ft {measured along a 5 cord). Site grading | 1 | PIPE SLEEVE E740
may be necessary to meet this K | 1 | cABLE ANCHOR BOX 5760
PLAN requirement. L 1 | BCT CABLE ANCHOR ASSEMBLY E770
TRAFFIC —_—— 5. When rock is encountered, a 12" @ M | 6 | MGS TIMBER BLOCKOUT OR EQUIV. PE77
post hole, 20" into the rock surface may w*@
be used if approved by the engineer,
@ @ @ @ @ @ @ Granular materisl will be placed In the a | 24 |5/80 x 1 1/4 SPUCE BOLT 8580122
B naara stk bottom of the hole, approximately 2.5 b | 2 |5/80 x 8 HEX BOLT 8580804
— 75 in 1 I 75 in 1 75 in f 75 in — 3 deep to provide drainage. The soil tubes | ¢ 2 |5/8¢ x 10 HEX BOLT 8531004
can be field cut to length, placed In the d 1 [5/80 x 10 H.G.R. BOLT 8581002
hale ag;;”":‘? ;"""“ “elléa]fe'f e || |5/88 x 22 HGR. BOLT 8582202
compacled materlal excavated from the o 12e 15 /89 H.G.R. NUT NOS0
q 7 | H.G.R. WASHER WOs0
I h | 2 |1 ANCHOR CABLE HEX NUT N100
i | 2 |t ANCHOR CABLE WASHER wiog
k 2 |3/8 x 3 LAG SCREW E350
m | 8 |CABLE ANCHOR BOX SHOULDER BOLT SE584
n 8 |1/2 A325 STRUCTURAL NUT NOSSA
' outlet side of the terminal and any o |16 ]1 1/16 0D x 9/16 ID A325 STR. WASHER | WOSOA
adjacent driving lane.
8, The sail tubes may be driven with an
approved driving head. They shall not
ELEVATION = be driven with the post in the tube.
70 9. The wood blockouts should be 12°
“toe-nailed” to the rectangular wood
posts to prevent them from turning when
the wood shrinks. T
]
W=Beam Guardrail
@}( \@ 5"
) () | GROUND LINE
A Ak ¢ EN
: : N
n O4—e3 1/2"
Breakaway
Haoles
SECTION B-B
, Posts 3 thru 8
L0 to 24" Rail Offsst P . b
OPTIONAL FLARED INSTALLA Sequential Kinking Terminal 1
25:1 maximum flare rate Midwest Guardrail System
Universal Wood Posts =
Road Systems, Inc. 04/24/2008
Big Spring, TX i Vo B3 B
o o sasisor | SKT-MGSW UP | NONE | JaR | /B
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10 VAT
are raquired with the A | 1 |IMPACT HEAD 53000
(@, n(8), o(8), p(16)) Length of need B 1 | W—BEAM GUARDRAIL END SECTION, 12 Ge. | S1303/5
ble assemblies, cable ¢ |3/1] w-BEAM GUARDRAIL, 12 Go. G1203/5
plates shall be D | 1 | FIRST POST ASSEMBLY TOP UHP1A
,@ Qe E | 1 | FIRST POST ASSEMBLY BOTTOM HP18
< ﬁ /© 3. The SKT can be flared at a rate of up to
] b all i ..T‘ﬁ., f : 25:1 to prevent the impact head from F_| 1 _| SECOND POST ASSEMBLY TOP UHPZA
encroaching on the shoulder, G 1 | SECOND POST ASSEMBLY BOTTOM HPz8
4. The lower sections of the posts shallnot | K | 1 | BEARING PLATE E750
protrude more than 4" above the ground L 1 | CABLE ANCHOR BOX 5760
50 1t e o:'::: slz' :‘;rgt}‘lhi‘ﬁ grading W | 1 | BCT CABLE ANGHOR ASSEMBLY £770
e ool N | 7 | GROUND STRUT HINGED POST 5785
TRAFFIC M 5. The lower section of the hinged posts 0 | 6 [ROUTED TIMBER BLOCKOUT/RECYC. EQUIV. | PE16
should not be driven with the upper post HARDWARE (ALL DIMENSIONS IN INCHES)
attached. If the post is placed in a drilled a | 2 |1/4 x 4 HEX BOLT GRD S B140404A
hole, the backfill material must be FR
: b 1,/4 WASHER 14
@ @ @ @ @ @ satisfactorily compacted to prevent : ‘ﬁ: H::H:m ::1 =
Standard line posts saltiement. . : BLICE
[ | 75 in | 75 in . 75 in | 75 in | 75 in 6. When rock Is encountered, a 10" @ post | _d_[25/175/8 Dio. x 1 1/4 SPLICE BOLT, POST #2 | B580122
hale, 20" Into the rock surface maybeused | e | 6 |5/8 Dio. x 10 H.G.R. BOLT (POSTS 3 THRU 8)| BS81002
if approved by the engineer. Granular f 1 |5/8 Dio. x 9 HEX BOLT GRD 5 B580904A
material will laced in the bottom of the 7 3 |5/8 WASHER WO50
_ oly 2.5 di:pﬂtlgr:u‘ﬂ?: h P2/24] 5/8 Dia. H.G.R NUT NOSO
nd backfilled I | 2 |1 ANCHOR CABLE HEX NUT N100
d fal m | 2 |1 ANCHOR CABLE WASHER w100
n | 8 | CABLE ANCHOR BOX SHOULDER BOLT SB58A
55‘:"”&’ mustbe ™o 178 |1/2 A325 STRUCTURAL NUT NOS5A
annsbek e ool it © | 16 |1 1/16 OD x 9/16 ID A325 STR. WASHER | WOS0A
prevent the cable from twisting when WELDED POST QUANTITIES
d(8], h(8 tightening nuts. *PW | 6 [ WELDED BREAKAWAY POST UPB621
8. A site evalution should be i if * | 1 |3/4 Dio. x 8 1/2 HEX BOLT GRD 5 B340854A
ELEVATION there is less than 25' betwsen the autlat “ | 1 | 3/4 Dia. HEX NUT NO30
- :ﬁn‘: ::elermmal and any adjacent HINGED POST QUANTITIES N
; *H 6 | BREAKAWAY UINE POST TOP UHP3A
*J | & | BREAKAWAY LINE POST BOTTOM UHP38
* 7 | 3/4 Dia. x 8 1/2 HEX BOLT GRD 5 B340854A
*k | 7 ] 3/4 Dia. HEX NUT NO30
e
W—Beam Guardrail W—Beam Guardrail
® @\ ]
~ N
b ") @ I
T ‘ii
= G
SECTION B-B SECTION B-B
Post #2 Posts 3 thru 8 Posts 3 thru 8
HINGED POST WELDED POST
2 T - 3
L 0 to 24 o oftset Sequential Kinking Terminal
SKT Metric Height 1
Steel Post System foceee o]
|Road Systems, Inc.| Hinged and Welded Options | 04292008
H‘n;.‘?_sm-“ Tk, Marme: Gode By Rev:
o o 08721 SKT-M-S UP I NONE | JAR \ JiN




TEM [QTY
A | 1 | IMPACT HEAD S3000
(K. m(8}). n(8), o(i6]) o ed with the SKT. B | 1 | W—BEAM GUARDRAIL END SECTION, 12 Go. | $1303/5
eng need s. cibre anchors C |2/1| W—BEAM GUARDRAIL, 12 Ga. G1203
¢ and o pl g nized. D 2 | FOUNDATION TUBE
/® M I:H [ :| 3. The SKT can be flared at a rate of up to 25:1 to t | 2 |UNVERSAL BCT WOO0 FoST EF30/5730
; ulin prevent the impact head from encroaching on the P850
Shoudder F | 1 | GROUND STRUT E£780
4. The foundation tubes shall not protrude more G | 4 |UNVERSAL CRT W0OO POST UPGET1
than 4" above the ground (measured along a 5 H 1 | BEARING PLATE E750
card). Site grading may be necessary to meet this J 1 | PIPE SLEEVE E740
S raquiremert. K | 1 | CABLE ANCHOR BOX 5760
5. When rock is encountered, a 12" @ post hole,
TRAFHC P LAN 20" into the rock surface may be used if approved L L EfT _‘C“BLE ANCHOR ASSEMBLY E770
SRS by the engineer. Granular material will be placed in M | 4 |6°8" TMBER BLOCKOUT OR EQUN. | P75
the I?ut[um pfthe hola, approx!mately 2.5" deep to HAROWARE (ALL DIMEMSIONS IN INCHES)
Egih,cloced o hole and acthd it |27z x 11/s SPUCE our e
adequ’ately pacted material ted from the b 2_Jo B 8 HEK BOLT poa
hole. c 2 |5/8¢8 x 10 HEX BOLT B581004
6. The breakawsay cable assembly must be taut. A d | 1 ]5/82 x 10 HG.R. BOLT 8581002
locking device (vice grips or channel lock pliers) e 4 |5/8¢ x 18 H.G.R. BOLT B581802
Shhoumﬂb:t:srd t:‘ﬁrevent the cable from twisting f [es/17] 5/88 H.G.R. NUT MOS0
when tightening nuts. <t
) ) ) g | 5 [H.G.R. WASHER WO050
7. A site evalution sh becuns.lde::ltihr:hsre is t 2 | 1 ANCHOR CABLE HEX NUT N100
e. i | 2 |1 ANCHOR CABLE WASHER w100
an approved k | 213/8 x 3 LAG SCREW E350
n with the post m | 8 | CABLE ANCHOR BOX SHOULDER BOLT SB58A
n 8 |1/2 A325 STRUCTURAL NUT NOS5A
Id belffoe-nailed" to
the rectangular wood posts to prevent them from o |16 |1 1/16 OD x 9/16 ID A325 STR. WASHER | wos04

turning when the wood shrinks.

ELEVATION
MGS Mounting Hall - W—Beam Guardrail =81
m.\\= G T
d z:lu' d S zwlw
GRF);QN&\#NE = GRIOUND\IJN'E |

e

3 uz“oz

rical =

SECTION B-B
Posts 3 thru 6

SECTION A-—4
—0 to 18" Roll Offsat Post #2 T
Sequential Kinking Terminal
PER———— SKT-LITE Metric Height | 1
|Road Systems, mne,|  Universal Wood Posts T
p.,f'és""‘““ =3 & [
are sisisos |SKT-MALITEW UP ‘ NONE | JRR ‘ Ay
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Universal Hinge Post i {
Road Systemrs; B1o. Comparison -

Big Spring, TX

UW”UE
Phone: 4320632435 (o = e
or Phone: 330-346-0721 | UHP3 Height Comparison ‘ NONE | JRR l iy




L2 Y.

TRAFFIC

®

@

75 in

© 0

50 ft

PLAN

=

O

75 in 1 75 in 75 in

(a(8): f(8))

75 in

ELEVATION

75 in

I tandard
line posts

75 in

:

r

A 1 | IMPACT HEAD 53000
B 1 | W—BEAM GUARDRAIL END SECTION, 12 Ga. | 51303/5
Fio C | 3/1| W—BEAM GUARDRAIL, 12 Go. G1203,
5. The S a at a rate of up bo 25:1 D | 2 |FOUNDATION TUBE E730/5730 |
To posvant ¥ misact heed from gon E | 2 | UNIVERSAL BCT WOOD POST UP650
4, The foundation tubes shall not protrude more F 1 | GROUND STRUT E780
thin 4 abave the ground (meszured along & & G_| 6 | UNIVERSAL CRT WOOD POST uPE71
e e may b o el W | 1 | BEARING PLATE £750
this raguiremant.
5. When rock s encountered, a 12* @ pest hale, J 1 | PIPE SLEEVE E740
207 Into tha rock surface may be usad if
approved by the engineer. Granular materdal will K 1_| CABLE ANCHOR BOX 5760
be placed in the bottom of the hale, L 1 | BCT CABLE ANCHOR ASSEMBLY E770
approximataly 2.5" deep to provide drainage. o
The soil tubes can be field cut 1o length, M 6 | 6"«8" TIMBER BLOCKOUT OR EQUN. P675
in the hole and with A
Somparied maaal phmn ";m e o |p4/19 5/88 x 1 1/4 SPUCE BOLT 8580122
. realwway & assembly mu: A — -
A locking devica (vice grips or channel lock b | 2 |5/84 x 8 HEX BOLT 8580804
pliars) should be used to prevent the cable from ¢ 2 |5/8¢ x 10 HEX BOLT 8581004
twisting when tightaning nuts.
il Mot el i d | ' |5/88 x 10 HGR. BOLT 8581002
is less than 25° between the outlel side of the e | 6 |5/80 x 18 H.G.R. BOLT B581802
terminal and any adjacent driving lane. 050
B e 308 libgeg e b ciivem wilh & f |psse7] 5/88 H.G.R. NUT NOSO
approved d. They shall not be driven g 7 | H.G.R. WASHER WO050
with the post
Kite sled” 1o h 2 |1 ANCHOR CABLE HEX NUT N100
e i pravent tham from i | 2 |1 ANCHOR CABLE WASHER w100
turning when i k 2 5?5 x 3 LAG SCREW E350
m 8 | CABLE ANCHOR BOX SHOULDER BOLT SE58A
n 8 |1/2 A325 STRUCTURAL NUT NOSSA
a 16 |1 1/16 OD x 9/16 1D A325 STR. WASHER | WOS0A

ouming ol - W—Beam Guaordrail =]
@ o = 3
]
©/ 2% @/ g 21 %"
GROUND LINE GROUND LINE
SR SOaN |
POST NN i - / LO
Fojes e
SECTION B-B
il i . 1 Hll Posts 3 thru 8
— I N T B
L0 to 24" Rail Offset Post f2 ial Kinking Terminal F"‘
OPTIONAL FLARED INST/ Sequentil Kinking Terminal |~
25:1 maximum flare rate SKT Metric Height
: B Systeins, tho. Universal Wood Posts o
Big Spdng, X g e 3 (3 3
o P S0H87E SKT-M-W UP ™ none .JHR‘ A

Onlv




L.
(8)058

; NOTE:
All holes locations Al hole Iocavlns u Q: ; =
should reference the

should reference the UNIVERSAL CRT 1
bottom of the post. top of the post. POST =

04/24/2008
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Drawing hama: [T oy Fev.
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