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(1) Test no. HMDBR—1 shall be“performed according to test designation no. 3—
11 of MASH 2016 criteria.

(2) The impact point for test no. HMDBR—1 is 78" upstream from post no. 25,
or 3” upstream from post no. 24.
(3) Test no. HMDT—1 shall be performed according to test designation no. 3—21

of MASH 2016 criteria.

The impact point for test no. HMDT—1 is 86" upstream from post no.
or 117 17.

Quantities listed herein are only for one copy of the system.
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e3 #4 7 16” ASTM A615 Gr. 60 Bridae Rail & Transition 8/19/2021
e4 #4 1 12 3/4” ASTM A615 Gr. 60 9 T
e5 #5 1 166" ASTM AB15 Gr. 60 Midwest Roadside Curb Reinforcement Details Lp/SEW/G
eb #5 1 158 1/4” ASTM A615 Gr. 60 Sofety FCICIlIty DWG. NAME. SCALE: 1:8  |REV. BY:
e7 #4 98 35" ASTM A615 Gr. 60 HMDT—HMDBR_R19 UNITS: in. MF‘/KAL/JC
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Note: (1) Threaded rods (part i1) anchored to concrete tarmac using Hilti HIT
RE—500 V3 epoxy (part k1) or an equivalent epoxy with a minimum bond
strength of 1,305 psi.
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I‘,t\‘eon.'\ QTY. Description Material Specification Treatment Specification HG(;I’SiVé(ére
al 2 |[12'—=6" 12—gauge Thrie Beam Section AASHTO M180 ASTM A123 or AB53 RTMO8a
a2 1 |6°=3" 12—gauge Thrie Beam Section AASHTO M180 ASTM A123 or A653 RTM19a
a3 | 1 Es}r?q"m;Prrcg%?gﬁsi\t/\{gnsesde@tié% Thrie—Beam AASHTO M180 ASTM A653 RWT02
a4 3 [12°=6" 12—gauge W—Beam MGS Section AASHTO M180 ASTM A123 or A653 RWMO4a
ad 1 [12°=6" 12—gauge W—Beam MGS End Section AASHTO M180 ASTM A123 or AB53 RWM14a
ab 16 |6'=3" 10—gauge Thrie Beam Section AASHTO M180 ASTM A123 or A653 RTM19a
b1 16 [16"x11"x1” Base Plate ASTM A36 ASTM A123 -
b2 32 |1 1/4" Dia., 14" Long Anchor Rod ASTM F1554—15 Grade 108, Class 2A ASTM F2329 / F2329M—15 -
b3 32 |5/8" Dia., 8" Long Anchor Rod ASTM F1554—15 Grade 108§, Class 2A ASTM F2329 / F2329M—15 -
¢1 | 2 |BCT Timber Post — MGS Height SYP ?ggd]?ro';‘no-glofrfdbgate{erggignk?ggsef/‘ - PDFO1
c2 2 |72” Long Foundation Tube ASTM,A5001Gr4B ASTM A123 PTEO6
c3 1 |Ground Strut Assembly ASTM, A36 ASTM A123 PFPO2
o4 | 2 [BCT Anchor Cable End Swaged Fitting "Si08 RS RSES Class © Stud ~ ASTM ‘A155 ‘or D695 -
cS 1 |BCT Cable Anchor Assembly - - FCAO1
cb 1 |8"x8"x5/8” Anchor Bearing Plate ASTM A36 ASTM A123 FPBO1
c7 1 12 3/8” 0.D. x 6” Long BCT Post Sleeve ASTMOAS3 Gr. B Schedule 4@ ASTM A123 FMMO2
c8 1 |Anchor Bracket Assembly ASTM A36 ASTM A123 FPAO1
d1 7 |W6x9 or W6x8.5, 72" Long Steel Post ASTM A992 ASTM A123* PWEO6
d2 6 |W6x9 or W6x8.5, 72" Long Steel Post ASTM)A992 ASTM A123* PWEO6
d3 3 |Wex15, 78" Long Steel Post ASIM A992 ASTM A123* -
d4 3 |17 1/2" Long, 8"x6"x1/4” Steel Blockout ASTM A500 Gny, B ASTM A123* -
d5 6 (17 1/2" Long, 12"x4"x1/4” Steel BlaCkout ASIMAS0Q Gr. B ASTM A123* -
ds | 2 | 3/16™12°x5 1/8" Composite Recyoled Mondd’ Polymer aM&ST4SH or Equivalent - -
d7 5 [14 3/16"x8"x5 1/8" Composite Recycled Blockout Mondo, PolymerpGB14SH2 or Equivalent - -
d8 2 |16D Double Head Nail Galvanized - -
d9 16 |W6x25, 23 1/4” Long Steel Post ASTM A992 ASTM A123 -
* Component does not need to be),galvanized for testing purposes
Notes: (1) Quantities listed herein are ‘oply for one copy of the system.
(2) Purchase additional materials to repair the barrier system following the
first transition test, test no. HMDT—-1. —
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I‘,t\‘eon.'\ QTY. Description Material Specification Treatment Specification Hoé’&vcngre
el 98 |#4 Rebar, 33 7/8" Total Unbent Length ASTM AB15 Gr. 60 Epoxy—Coated (ASTM A775 or A934) -
e2 3 |#4 Rebar, 97" 1” Total Length* ASTM AB15 Gr. 60 Epoxy—Coated (ASTM A775 or A934) -
e3 7 |#4 Rebar, 16" Total Length ASTM AB15 Gr. 60 Epoxy—Coated (ASTM A775 or A934) -
e4 1 |#4 Rebar, 12 3/4” Total Length ASTM AB15 Gr. 60 Epoxy—Coated (ASTM A775 or A934) -
e5 1 |#5 Rebar, 166" Total Length ASTM AB15 Gr. 60 Epoxy—Coated (ASTM A775 or A934) -
€6 1 |#5 Rebar, 158 1/4” Total Unbent Length ASTM AB15 Gr. 60 Epoxy—Coated (ASTM A775 or A934) -
e7 | 98 |#4 Rebar, 35" Total Unbent Length ASTM A615 Gr. 60 Epoxy—Coated (ASTM A775 or A934) -
1 13 15/8"=11 UNC, 14" Long Guardrail Bolt ASTM A307 Gr. A ASTM¥A153 or B695 Class 55 or F2329 FBBO6
f2 13 15/8"=11 UNC, 10" Long Guardrail Bolt ASTM A307 Gr. A ASTM A153 or B695 Class 55 or F2329 FBBO3
f3 260(5/8"—11 UNC, 1 1/4” Long Guardrail Bolt ASTM A307 Gr. A ASTM A153 or B695 Class 55 or F2329 FBBO1
f4 2 |5/8"=11 UNC, 10” Long Hex Head Bolt ASTM A307 Gr. A or ‘equivalent ASTM A153 or B695 Class 55 or F2329 FBX16a
5 8 |5/8"—11 UNC, 1 1/2” Long Hex Head Bolt ASTM A307 Gr. A, or equivalent ASTM A153 or B695 Class 55 or F2329 FBX16a
6 2 |7/8"=9 UNC, 8” Long Hex Head Bolt ASTM A307 Gr. A ‘eh, equivalent ASTM A153 or B695 Class 55 or F2329 -
f7 32 |5/8"=11 UNC, 2” Long Guardrail Bolt ASTML AS070Gr. A ASTM F2329 FBBO1
f8 | 7 |7/8" Dia., 8" Long Heavy Hex Head Bolt ASTM, F3125 CRRA325 Type | ASTM A193 or BEDS Class 99 or F1136 Cr | ppxoop
gl 54 |5/8" Dia. Plain USS Washer ASTM) F844 ASTM F2329 FWC16a
g2 192|5/8” Dia. Hardened Washer ASIM F436 ASTM F2329 FWC16a
g3 11 |7/8" Dia. Plain Round Washer ASTM F844 ASTM A123 or A153 or F2329 -
g4 2 1" Dia. Plain USS Washer ASTM F844 ASTM A123 or A153 or F2329 FWC24a
g5 160(1 1/4" Dia. Hardened Washer ASTM F436 ASTM F2329 FWC30a
g6 | 10 |1” Dia. Hardened Flat Washer ASTM F436 ASTM A5 or BESS Class S5 or F1136 O | rweagp
h1 318|5/8"—11 UNC Heavy Hex Nut ASTM 4AS63A or equivalent ASTM A153 or B695 Class 55 or F2329 FNX16b
h2 32 |5/8"=11 UNC Heavy Hex Nut ASTM A583—2546Grade DH ASTM F2329 / F2329U-15 FNX16b
h3 2 17/8"—9 UNC Hex Nut ASIM AS63A or equivalent ASTM A153 or B695 Class 55 or F2329 -
h4 32 |1 1/4"=7 UNC Heavy Hex Nut ASTMOAS63—15 Grade DH ASTM F2329 / F2329U-15 -
h5 | 12 |1” Dia. Heavy Hex Nut ASTM A563DH or A194 Gr. 2H ASTM A153 or BEB3S or BE33 Class S5 or | pnx24b
h6 10 [5/8"—11 UNC Hex Nut ASIM A563A or equivalent ASTM A153 or B695 Class 55 or F2329 FNX16a
h7 | 7 |7/8" Dia. UNC Heavy Hex Nut ASTM AS63DH or ASTM A194 Gr. ASTM AT53 for Class C_or ASTM B6SS for -
* Minimum lap length for part e2 is 18" SHEET
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Hardware

I’,c\‘eon? QTY. Description Material Specification Treatment Specification Guide
i1 | 10 |17 Dia. UNC, 11" Long Threaded Rod ASTM A449 or A354 Gr. BC or A193 Gr. B7| ApIM A153 of 8635 or BES3 FRR24b
i2 1 |10—gauge Thrie Beam Terminal Connector Min. yie@ASsT:(gngw 82 50 ksi ASTM A123 or A653 RTEO1b
Min. tensile strength = 70 ksi
i3 1 [14"x14"x1/2” Steel Plate ASTM A36 or A572 Gr. 50 ASTM A123%* -
i4 1 [HSS 6"x12"x1/4" Tube, 38 1/2” Long ASTM A500 Gr. B ASTM A123* -
i5 1 111 1/2"%5 1/2"x1/2" Steel Plate ASTM A36 or A572 Gr ASTM A123* -
i6 1 [HSS 6"x4"x5/16" Tube, 46" Long ASTM A500 Gr. ASTM A123* -
i7 1 [16"x12"x1/2” Steel Plate ASTM A36 or Cr. ASTM A123%* -
i 1 |Concrete NE w&' 4{70 D1S i - -
k1 — [Hilti HIT RE-500 V3 Epoxy Adhesive - -
k2 — |SpecChem 500 Epoxy Filler ASTM C88 - -
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System: Hawaii Mod. Deleware Retrofit Thrie—Beam BR Revision History
Drawing: HMDT—HMDBR

REV. DATE OF ISSUE Page NATURE OF CHANGES REVIEWER REVISED BY
0 4/9/2020 — |Original drawing created. - LJP
- Changed some part numbers to be the same as they were in HWIT—1.
2 Moved and flipped direction of section views.
4 Added splice details to section A—A. All section views were/flipped.
5 Edited curb spacing dimensions.
6 Changed views to show backside of system. Changed view labels.
8 New sheet with post 16—19 components.
9 New sheet with post 10—15 compaonents.
10 |New sheet with post 3—7 components.
11 New sheet with post 8—9 components.
1 4/28/2020 12 |Added part numbers to views. MP LJP
13 |Removed dual dimensions.
17 |Edited curb dimensions.“Addedjsection view M—M.
18 |Removed all concrete and ‘reinforcement belowy ground line:
19 |Combined all bridge, rail post components“on this) sheet.
20 |New sheetshowing bridgé rail rebar detailss
21 New sheetishowing bridge rail rebar details.
22 |New gSheet showingfbridge rail &£urb détails.
23 |Added bridge rail” rebar details.
25 _J|Added( detail view N
26 |Moved“transition rail t@\this sheet.
27—32(INew sheets for TEAM2—1 downstream anchorage.
Added impact point for HMDR—-1.
2 New sheet showing HMDT—1 impact point.
3 New sheet showing HMDT—2 impact point.
2 4 Showed curb reinforcement. Showed ground and created border between soil
and concrete.
5 Split up ground lines for each post. Added dimensions between top of rail
and top of post.




System: Hawaii Mod. Deleware Retrofit Thrie—Beam BR Revision History

Drawing: HMDT—HMDBR

7 Split up ground lines for each post. Changed section depth of section D.

8 Added post nos. and ground lines.

9 Increased scale. Edited g2 part no.

10 |Edited sheet title.

14 |Showed all bolt holes and added centerlines.

5/14/2020 1819 Adjusted curb dimensions. Increased detail view scales. sSShowed hidden lines MP LJP

on detail views. Added ground line.

20 |Added slope details. Added base plate countersinksdimensions. Added note 4.

2 Changed ground line to finish grade.

21 Added post assembly view. Added base plateydimension.
Changed ground line to finish grade. Made underground rebar dashed lines.

22 Increased scale.

04 Changed plan view to show entire curb. Deleted elevation view:{lncreased
scale of profile view.

26 |Decreased scale so all non—transijtionyrail” could be_shown<oen this sheet.

27 |Added sections O and P.

28 |Numbered posts.

HW |Showed holes in washer side) views.
Title changed 4in title block., Sheets 3, 29,°30, and 31 from previous version

B were deleted.

1 Added impact dngle. Added overalldsystem length. Edited notes. Added
concretey/soll_clarifi€ation.

5 Cofnbined impact locations for"HMBT—1 and HMDT—2 on this sheet. Added
impactf angles.” Edited notes.

4 Deletediredundant dimension. Added note about slope of rail. Added hatching
and callout to clearly show, bridge rail curb.
Fixed ground line. Removed post embedment depth and rail height

3 5/22/2020 6 dimensions. MP LJP

7 New sheet showing post nos. 11—18 embedment depths.

8 Fixed post labels. Added callout of post di.

19 |Added isometric view. Fixed curb slope.

00 Added embedment depth dimension. Added rebar label. Added washers for
leveling base plates.




System: Hawaii Mod. Deleware Retrofit Thrie—Beam BR Revision History

Drawing: HMDT—HMDBR

24 |Changed profile view to section view.

o8 Removed concrete from downstream anchorage. Added views of downstream
anchorage assembly and end shoe.

30 |Showed correct dimensions for post i8.
Several sheets were re—ordered. Sheets 2 and 32 were deleted™and details
from these sheets were moved to other sheets.

1 Merged all impact details onto this sheet. Added soil/eonéretefl@bel to plan
view.

2 Added CIP location. Labeled sidewalk. Removed finishé grade note.

3 Fixed rail slope note. Added CIP locations. Added soil/concrete note to plan
view.

4 Fixed embedment depth for sectiontA—A:
Added "see note 3”. Fixed double“bolt lihes. Note: rail in sé&tion, DD

5 appears as double line bg€ause of slope of rail, apd@moredimensions were

4 6/1/2020 MP LJP

not added as they aregshown ofysSheet 6.

6 Extended view to, show post)19. Showed hidden lines. Added rail height
dimensions. Labeled, posts and rail. Added“notes™ i, and 2.

17 |Changed @rientation ofilisometric view.

21 Added®hatching tosidewalk. Labeled both 4sidewalk and cuts.

05 Remoyed extra elevation wllewiplncreased scale of main elevation view and
added details to this &iew. Showed everything underground as hidden lines.

29, 4qMoved end shoe details tojthisdsheet.

30 “JCombined all hardware onto “one sheet.

1 Removed hidden lines. Showed approximate depth of tarmac. Removed
hatching on tarmac. Removed note 7.

2 Added notes 1 and 2.

5 3 Added section views for each post no. 11-18. Removed hatching on

tarmac. Added notes 1-4.

6—7 |Added sheets for new section views of posts.

8 Reformatted dimensions and post nos.

R/R /909N MD (1 =
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19 |Removed flare on curb.
21 Changed rebar notes to part balloons.
03 Sidewalk dimensions are now shown to intersection of tangent linés.

5 Increased scale of section view.
24 |Showed lap length.
25 |Bar el from previous version was split into bars el and eZ Added “bar e7.
- Sheet showing embedment depths was moved from 8 tof4.
1 Edited notes 4 and 6. Changed HMDR to HMDBRs:, Removed ground block

from view.

2 Changed HMDR to HMDBR.
3 Edited notes 2 and 4. Reformatted dimensions“and cutting lines.
5 Fixed post labels.
6 Hid curb rebar. Added note 3.
7 Hid curb rebar. Added note 1. Editedypost 15 dimensions:
8 Hid curb rebar. Added€hote ). Added dimension [to topgofiblockout.

6 6/12/2020 MP /KAL LJP
18 |Fixed cosmetic threads.
19 |Added slope £o detail viewsd Edited dimensions in‘detail views.
21 Added detail view T. Fixed slope nétes:.
22 |Remo6ved \hardware from postgassembly view. Added weld note.
23 _aglfixedfslope notes. Added vertical dimension to section view.
24 |Added minimum lap dimension.
297 |Added hidden lines to part\i4.
32 |Added diameter dimensions to nuts.
6 Edited note 1.
7 Added notes 1 and 2.
8 Added notes 1 and 2.

19—20 |Changed underground slope line to be dashed.




System: Hawaii Mod. Deleware Retrofit Thrie—Beam BR Revision History

Drawing: HMDT—HMDBR

23 |Note: Dimension to first sidewalk cutout was kept the same.
7 6/30/2020 MP LJP
25 |Added view labels.
29 |Added total height of part i4.
Made concrete part j1. Added epoxy adhesive at end. Specified“which rebar
BOM did not need to be epoxy coated. Changed part nos. of 7, f8, f9 since
there was no part f6.
Desc.: d1, d9
1 Edited title block. Added note 7.
2 Edited sheet description and note 2.
3 Changed sheet description.
4  |Added ”"post no.” Edited note 2.
5 |Added "Post Nos.” to sheet descriptions.
5 Added "Post Nos.” to sheet descriptionsh Added dasheddlifiegshowitig curb
and rail alignment.
7—-8 |Added "Post Nos.” to sheet)descriptions.
8 7/9/2020 10 [Added second nail (partid8). MP LuP
19—20 |Adjusted scale nbtes and removed spaces.
21 Edited notes 1, 4, and 5{¢
22 |Edited wéld, note.
27 |Charged *'concretel anchoragedto “cdncrete tarmac” in note 1.
BOM Added gnotes“1” and 2.
Matl.:<d8, i2
< PDrawing “‘name changed “to, HMDT=HMDBR.
Added new hardware used “withf'anchor rods. Parts h2 and g2. Washer g5
9 8,/7,/2020 32 Nimensions updated. MP LIP
Matl: b2, b3, g1, g5, h4.
BOM
Trtmnt: b2, b3
4 Updated post embedment depths.
6 Edited post 13 height and embedment depth.
10 8/26,/2020 7 |Edited post 16 height and embedment depth. MP LJP
8 Edited post 17 and 18 heights and embedment depths.
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Revision History

Removed Notes 3 and 4.

21 Fixed part nos. in note 2.
1 Added note regarding concrete slab.
21 Added embedment depth dimension for threaded rod connection Between
11 9,/25,/2020 Bridge Post and sidewalk. MP CIN
Matl: d2.
BOM [Trtmnt: el, e2, e3, e4, e5, eB, e7.
Desc.: j1.
Changed embedment depth dimenision for threaded red cénnection between
21 Bridge Post and sidewalk.
12 10/5/2020 Changed the total length of threaded rod to 14% MP CJN
BOM Matl: Epoxy
Desc.: b2
4 Added note 3.
6 Added note 4.
7 Added note 4.
13 10/9/2020 8 [Added note 4. MP CIN
21 Changed Bridge Rail splice cohnection to f3’s.
Removed washers (g1) “from “Splice “connection.
BOM |Qty: 3, f7, g1, h1
1 Added notes to run concrete “slab up togtarmac.
3 Added notes to run “cencrete slab up (to tarmac.
1 Changed ‘distan€e between parts b® and“left most e2. Adjusted other e2
14 10/14,/2020 rebaggageoraiigly. KAL SBW
24 |Added lap length 'note for parti e2.
25 |Addeddlap length note forfpart, e2.
26 |Added lap length notegdfor part “e2.
34 |Added lap length note for, part e2.
15 11/30/2020 22 “|JAdded all around to weld note. Added plan view with post location on plate. JCH LJP
21 Added note 2. Edited note 7. Deleted old note 4.
16 12/15/2020 27 |Edited note 1. JCH LJP
BOM |Added line for epoxy filler. Updated concrete material spec.
All Renamed system to HMDT—1 & HMDBR-—1
17 2/8/2021 1 Removed notes 5 and 6. KAL SBW




System: Hawaii Mod. Deleware Retrofit Thrie—Beam BR
Drawing: HMDT—HMDBR

Revision History

18 4/2/202 21 |Called out part g1 in drawing. JCH CJIN
22 |Rescaled part b3 to match sheet scale.

19 8/19/2021 m m m MP GHR
BOM [Changed part h4 to "1 1/4"—7 UNC
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