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SI* (MODERN METRIC) CONVERSION FACTORS

APPROXIMATE CONVERSIONS TO SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
in. inches 254 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in? square inches 645.2 square millimeters mn?
ft2 square feet 0.093 square meters m?
yad? square yard 0.836 square meters m?
ac acres 0.405 hectares ha
mi2 square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft® cubic feet 0.028 cubic meters m®
yd? cubic yards 0.765 cubic meters m®
NOTE: volumes greater than 1,000 L shall be shownin m
MASS
0z ounces 28.35 grams g
b pounds 0.454 kilograms kg
T short ton (2,000 Ib) 0.907 megagrams (or Mg (or "t*)
TEMPERATURE (exact degrees)
o . 5(F32)/9 . o
F Fahrenheit or gF-32))/1.8 Celsius C
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela per square meter cd/n?
FORCE & PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
Ibf/in? poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in.
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mn? square millimeters 0.0016 square inches in?
m? square meters 10.764 square feet ft2
m? square meters 1.195 square yard yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi?
VOLUME
mL milliliter 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
m? cubic meters 35.314 cubic feet ft3
m® cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces 0z
kg kilograms 2.202 pounds Ib
Mg (or "t") megagrams (or 1.103 short ton (2,000 Ib) T
TEMPERATURE (exact degrees)
°C Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/n? candela per square meter 0.2919 foot-Lamberts fl
FORCE & PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibf/in?

*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 &388TM
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1INTRODUCTION

1.1 Background

Previously, he Hawaii Department of Transportation (HDQi)lized concrete bridge
railings and their associated approach guardrail transitions (&&&&Jelyredirecterrantvehicles
onor nearbridges However,the crashworthinesef thesebarrier systems had not been evaluated
underthe current impact safety standardsus, HDOT desired to evaluate their bridge railings
and AGTs in accordance with temerican Association of State Highway and Transportation
Officialsd (A A SMriu@l Yor Assessing Safety Hardw#@kASH) [1].

One concrete bridge rail commonly used by HDOT wasHhaeaii Modified Natchez
Trace Bridge RailThe original Natchez Trace Bridge Railirfj jvas developed and crash tested
to Performance Level 1 (P1) criteria of theAASHTO Guide Specifications for Bridge Railings
[3]. The Natchez Trace Bridge Raibs an open concrete bridge rail positioned atop-ia.1@ll
curb, as shown ifrigure 1. The railingincorporate a 13in. tall by 12in. wide concrete rail
supported b-in. x 18in. concrete posts spaced 7 $%in. apart.The face of the curb extead
approximatelyl¥2 in. out from the face of the concrete railidgsimilar railing configuration with
only minor reinforcement changes was later shown to be crashworthy to NCHRP Report 350 Test
Level 3 (TL-3) safety criteria4-5].

W t —#3 stirrup
| o -1
#6 bars —|

#4 bor ——|

——#3 stirrups

| P

|7 |57 ¥
_.|
= =g \ HS bcr%

#5 bar ——

===

Z /
®
3 P ° /
g A \
e
\NS bars
A

Figurel. Natchez Trace Bridge Rdilesign Detail§2]

VA

HDOT maodified this original design to create tHawaii Modified Natchez Trace Bridge
Rail. As shown inFigure2, the HDOT version was taller, wider, and was equipped with a steel
tube pedestriahandrailon the backside of the rail Additionally, the lateral offset between the
lower curb and the upper rail was eliminated, which ghedront face of theHawairModified
Natchez Trace Bridge Rail profilesimilar to single slope parapets
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Figure2. Hawaii ModifiedNatchez Trace Bridge Rail Design Details

As part of a previous phase of this projddASH crash testingvas conducted othe
Hawaii Modified Natchez Trace Bridge RailTest no. HNTRBL resulted in occupant
compartment deformations thexceededhe safetylimits of MASH TL-3 [6]. Subsequently, the
railing was redesigned with a vertical face and renamed the Hawaii Concrete Post and Beam
Bridge Railing. This new railingonfiguration shown inFigure3, was crash tested in accordance
with MASH testdesignation n& 3-10 and 311 and passed MASH T8 safety criterig7]. As the
Hawaii Concrete Post and Beam Bridge Railing passed MASI3, HIDOT desired to evaluate
the associated AGT to ensure the entire barrier system was crashworthy to MASH TL
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1.2 Objective

The objective of this project was to evaluate the HDOT tbe@m AGT to the Hawaii
Concrete Post and Beam Bridge Rail to MASH-JIsafety performance criteria. Due to the
change in geometry of the bridge rail, modifications tolttidge railend post were necessary to
create asmooth transition to the new bridge railing and prevent vehicle gkddgjtionally,
modifications to the AGT were desired to reflect the configuration of other MASI3 AGTs
previously developed for HDOT.

1.3 Scope

The project began with a review of the existing AGT to the Hawaii Modified Natchez Trace
Bridge Rail as well as a review of other AGTs develofmedHDOT that had previously passed
MASH TL-3 safety criteria. Next, the AGT was modified to reflect the configuration of other
MASH crashworthy HDOT AGTSs, and the associdtedge railend post was modified to match
the new Hawaii Concrete Post and Beam Bridge Rail. Finally, the new AGT configuration was
evaluated to MASH Ti3 safety criteria.
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2 DESIGN MODIFICATIONS

HDOTO sstandard plans for approach guardrail installations adjacent to the Hawaii
Modified Natchez Trace Bridge Raibnsisted of a \Wo-thrie beam upstream stiffness transition,
a nested thrie beam AGT, and a specializedcreteend post that transitioned from a vertical
shaped parapet to a singllped shape that matched the cross section dfidgerail, as shown
in Figure4. As described previously, the shapdHD O T dbrscrete post and beam bridge rail was
changed as part of the MASH evaluation of the bridge rail. Thus, the shapebatifeerailend
post had to be adjusted to match the new Hawaii Concrete Post and Beam Bridge Rail.
Additionally, components of the AGT were modified to improve its safety performance and to
match a previously MASH tested AGT.

TheHDOT AGT shown inFigure4 was similar to another HDOT AGT that was previously
crash tested and passed MASH-3Lcriteria B]. This previously tested HDOT AGT was
developed for use with vertical shaped, concrete bridge rails and used a Type D2 Bet\aest
the guardrail segments and the bridge, r@d shown inFigures5 and 6. Both HDOT AGT
configurationautilized thesame number of posts and the same guardrail segments, including the
asymmetric Wto-thrie transition segment as part of the MASH3J trashworthiMGS upstream
stiffnesstransition P]. Additionally, both AGT configurationbad a éin. tall curb located below
the nested thrie beaamdpositioned with the face of the curb in line with the face of the guardrail.

There were two notable differences between the AGT configurations. First, the four
transition posts located in the nested thrie beam region of the AGT were different sizes. Although
the AGTs used the same length and spacing for the posts, the AGT fostrend beam bridge
rail shown inFigure4 called for W6x9 posts, while the previoushASH tested AGT used W6x15
posts.To promote consistency among AGT installations, HDOT elected to change these four
transition posts to W6x15 posts.

The fconddifference between the AGTs was the shapes dirildge railend poss at the
attachment location of the thrie beam terminal connector. The previously tested Tipd Pt
had a 4in. lateral recess, which resulted in the face of the guardrail being in line with the face of
thebridge railend post. Tt recess was not present on the end post details for the post and beam
bridge rail. This may not be a safety performance concern, but it does create issues with the lateral
position of the curb, whictvas supposed to be in line with the face of the guardrail, as shown in
Figure7. To avoid curbto-end post alignment issuesd to promote consistency among AGT
installations, HDOT decided to add thér lateral recess to the upstream end ottivecreteend
post for the post and beam bridge railing.

Thebridge railend post shown iRigure4 had beemesigned with a shape transition such
that the downstream end matched the cross section of the Hawaii Modified Natchez Trace Bridge
Rail. However, as discussed previously, the newly developed Hawaii Concrete Post and Beam
Bridge Rail had a vertical fromgrofile instead of a sloped front profile. Accordingly, timedge
rail end post was redesigned to maintain a vertical front profile throughout its lengthinA @ik
by 5in. deep (lateral) recess was placed at the downstream end of the end post to match the lateral
post setback of the Hawaii Concrete Post and Beam BRddeshown previously ifrigure3. A
10:1 taper was used to transition from this Srecess to the continuous vertical face in the middle
of the end posfThe new shape of tHeidge railend post is shown iRigure8.

5
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HDOT AGT with Type "D2” End Post

_— Type “D2°
Concrete Barrier

10-go,
2 Nested 12-ga. 12—3:. Assymetri —ga.
Thrie_Basom Thrie Bsam Tronsition V1A'2—Be¢m
8" 11&- 150 75 75"

3" 3
6'-8" Wex15's La'-e' wms'c_] _ 161t wexa's 6-ft W6xg's | 6-ft W6x9's
© 1875 0 375 © 18.75" © 375" ° 75

Figure5. Details, MASH TL-3 Crashworthy HDOT AGT to Concrete End Post

Figure7. Curb and Concrete End Pddignment Issues
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Figure8. Concrete End Post for Hawaii Concrete Post and Beam Bridge Rail

Finally, there was a minor modification to the curb where the height of thevasraised
to match the heighb the recess on the upstream end of the concrete endTpespreviously
tested AGT configuration utilized a 3:1 slapdransition from a 6 in. height to a 10 in. heigijt [
The same curb height transition was later found to contribute to wheel snag during MASH crash
testing of the AGT to the Hawaii Modified Delaware Retrofit Thrie Beam Bridge Rail.
Subsequently, the slope of theaurb hei ght tr ansi 0. Acompadssnoff educe
these curb height transition slopes is showifrigure 9. To promote consistency among AGT
installations, HDOT opted timcorporate the 6:1 curb height transition slope into all of their AGT
details.



July 30, 2025
MwRSF Report NoTRP-03-478c-25

6:1 Curb Slopé Test Installation for Testio. HMDT-4 [10]

Figure9. Comparison of Curb Height Transition Slopes
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3 DESIGN DETAILS

The complete barrier transition from standareb®am guardrail (the Midwest Guardrail
System) to the Hawaii Concrete Post and Beam Bridgewrailcomprised of multiple regions,
including an upstream MWé6-thrie beam stiffness transition, a thrie beam approach guardralil
transition, and #&ridge railend post. The layout of these barrier regions is depictEdyure 10.

The absence of any one of these barrier regions would result in an incomplete AGT and would
negatively affect the safety performance of the barrier system.

Figurel10. Transition Layout from MGS to Hawaii Concrete Post and Beam Bridge Rail

Going from upstream to downstream, the approach guardrail transition, including the W
to-thrie stiffness transition, consest of a 6.25ft long, asymmetric, 1:@a. Wto-thrie beam
transition segmen§.25 ftof 12-ga. thrie beaml2.5 ftof nested 1zya thrie beam, and a Ifa.
thrie beam terminal connector. All guardrail segmentsdreominal top height of 31 in. The four
transition posts at the downstream end of the Aeile 6.5t long W6x15 posts with-&. deep
blockouts, while the remaining post&re 6ft long W6x9 posts with 1-n. deep blockouts. Post
spacings vaed between 37% in. and 18% in. depending on the location within the AGT.
Additionally, a 6in. tall curbwas located below the nested thrie beam guardrail with the face of
the curb in line with the face of the guardrail. Note, the upstream end of thev@sidrminatel
prior to the Wto-thrie transition segment, and the height of the curb increased to 10 in. on the
downstream end of the curb to match the height of the lateral tadbsdbridge railend post.

Both the upstream Wbt hri e stiffness transition and
concrete end post were previously developed and successfully crash tested to MASH TL
Discussion and implementation guidance for this AGT can be found in a previous crash testing
report B]. CAD details for the test installation used to evaluate the AGT are providggbendix
A.

The Hawaii Concrete Post and Beam Bridge Ra# a 36in. tall by 17-in. wide open
concrete bridge rail. The upper raibs supported by 94h. tall, 12in. square posts, whickat
upon a 16@n. tall lower curb. The postsere offset 5 in. laterally from the face of the bridge rail.
A steel tube pedestrian handraiés attached to the backde of the rail.The Hawaii Concrete
Post and Beam Bridge Rail was also previously developed and successfully crash tested to MASH
TL-3 criteria [/]. CAD details for the bridge rail test installation are providedppendix B

10
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The new and unique component within the AGT to the Hawaii Concrete Post and Beam
Bridge Railwas the newbridge railend postDetails for the new bridge rail end post are shown in
Figuresll1throughl18.The end post was a concrete parapet with a height of 36 in. and a width of
17 in., which matched the dimensions of the bridge rail. The upstream end of the bridge rail end
post included a-h. lateral recess for the attachment of the thrie beam terminal connector. This
recess allowdthe face of the guardrail to be in line with the face of the end post and bridge rail.
The upstream end alsoda 6:1 vertical taper as the height of the end post increased from 32 in.
to 36 in.

The downstream end of the bridge rail end post needed to match that of the Hawaii
Concrete Post and Beam Bridge Rail to avoid vehicle snag concerns. Thus.a&bby 5in.
deep (lateral) recess was placed on the downstream end. The transition between the continuous,
vertical midsection and the downstream end with the recess was achieved using a 10:1 lateral
slope to mitigate vehicle snag and instability concerns farsevdirection impacts.

The length of the bridge rail end pattould be a minimum of 106 in., which provides a
12-in. length of continuous, vertical barrier face between the upstream and downstream
recesses/shape transitions. If a longer end post is desired due to site requirements or the size of the
supporting foundation structure, this middle section with a contimuertical face should be
elongated to meet the desired parapet length.

Reinforcement details for the bridge rail end post were taken from the previously MASH
tested Type D2 end podsd][ The bridge rail end post contauhsix longitudinal no. 6 bars and six
longitudinal no. 4 bars placed as shown in Figut@sthrough 14. Note, a number of the
longitudinal bars had tbebent to follow the shape of the recesses within the end post, as detailed
in Figuresl6andl17.

The front side of the end post con&dmo. 6 vertical bars spaced at 6 in-aanter near
the upstream end and at 9 in-@@nterwithin the middle and downstream sections. Additional no.
6 bars with the same spacings were placed in the {trametr portion of the end post to anchor the
parapet below the recesses. The back side of the end post contaideemical bars spaced at
12 in. oncenter. The lateral lengths at the top of the vertical bars will vary depending on the
individual bar locations witin the end post and its recesses.

Note, the ertical barslabeled el through e4 in Figur&® through15 are depicted as
extending only 8 in. below the base of the end post (ground Tihe actualength and shape of
the bottom of these bars whlle dependent on the size and shape ofsilggportingfoundation
structure to which the end post is anchoredll vertical rebar should be properly
anchored/embedded within the foundation structure, including any bends and/or hooks, to ensure
these bars can develop their full tensile Idagoxy anchorage may also be used to anchor these
vertical bars by followinglamanufacturer guidelines to fully develop the bars.

11
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4 MASH EVALUATION

The approach guardrail transition to the Hawaii Concrete Post and Beam Bridge Rail
consised of botha thrie beamAGT, and a concrete end ppas shown irFigure19. The AGT,
including the upstream stiffness transitiorcluded a 6.25ft long, asymmetric, 1:@a. Wto-thrie
beam transition segment, 6.25 ft ofd&. thrie beam, 12.5 ft of nested-d2 thrie beam, and a10
ga. thrie beam terminal connector. The guardrail segnhaiis nominal top height of 31 in. and
were supported by four W6x15 transition posts and eight standard w6x9 guardrail posts. A 6
tall curbwas located below the thrie beam guardrail and positionedtigtfront face of the curb
in line with the front face of the guardrail. Further details on the AGT components can be found
in the crash testing repof][and the CAD details provided #ppendix A

Thebridge railend postwvas 36 in. tallby 17 in. wideand ha a minimum length of 106
in. Note, if desired, the length of thedge railend post may be increased by extending the middle
sectionof the end post between the two reces8e$in. deep recessas located on the upstream
end of thebridge railend post, which results in the face of the guardrail being in line with the face
of the end post. The recasasterminatedvith al13-in. long tapered sectidio create a continuous,
vertical front fae 44 in. from the upstream end. The upstream end atsa &4 vertical slope to
bring its height from 32 in. at the upstream end to 3@ e downstream end of theidge rall
end post includga 9%in. tall by 5in. deep (lateral) recess, which resdlin the cross section
matching theshape of the Hawaii Concrete Post and Beam Bridge Rail. Details for the concrete
end postcan be foundn Chapter3, while CAD drawings for the bridge radre provided in
Appendix B

Figurel9. AGT from MGS to Hawaii Concrete Post and Beam Bridge Rail

According toTL-3 of MASH, longitudinal barrietransitiors must be subjected two full -
scale vehicle crash testdASH testdesignation no3-20 with the 1100C small car and MASH
testdesignation na3-21 with the 2270P pickup trucks summarized iablel. However, recent
testing has demonstrated that there are multiple critical impact points along mostThé Tisst
critical impact point has been identified asar the downstream end of the AGT to maximize
snagging on the rigid parapet (concrete end post). The sedtodl impact point would baear
the upstream end of the AGT to maximize snagging and pocketing at-tbehvie transition
section Additionally, the size and unique shape a$tiridge railend post warraeticonsideration
for impacts to the end post as well. Thine safety performance evaluation of the AGT to the
Hawaii Concrete Post drBeam Bridge Railing includempacts to three different regions of the
barrier system.
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Tablel. MASH TL-3 Crash Test Conditions fawongitudinal BarriefTransitiors

Vehicle Impact Conditions .
Test MASH Test Test Weight Speed Angle Evaluation
Article No. Vehicle Criterial
(Ib) (mph) (deg)
Longitudinal 3-20 1100C | 2,420 62 25 AD,F.H,|
Barrier
Transition 321 2270P 5,000 62 25 A,D,F,H,I

1 Evaluation criteria explained MASH 2016

Evaluation of the first critical impact point (thrie beam region adjacent to the bridge ralil
end pointwasc omp |l et ed during the previous crash tes
bridge rail when both MASHest designation rs03-20 and 321 were conductedndsatisfied all
safety criteria$]. Nearly all components in this region of the AGT are identical to this previously
tested system: guardrail segments, posts, post spacings, blockouts, curb, and the geometry of the
upstream end of the bridge rail end post. The only changeheagduction othe slope of the
curb height transition adjacent to the end post from 3:1 to 6:1. This minor modification was
recommended to mitigate potential wheel snag, as observed in previous crash testing of a similar
AGT [10Q]. Thus, this minor modification to the curb height transition improves the performance
of the AGT. Based on the previous crash testing, this region of the AGT was considered MASH
TL-3 crashworthy.

The upstream, Wo-thrie stiffness transition was also previously crash tested and passed
both MASHtest designation no3-20 and 321 [9]. This region of the AGT to the Hawaii Concrete
Post and Beam Bridge Rail is identical to #etested upstream stiffness transition. Thus, the
upstream end of the AGT was also considered MASEBTiashworthy.

Evaluation of the middle section and downstream end of the bridge rail end post also relied
on comparisons to previous MASH crash testing. The middle section of the endapasiGin.
tall, vertical concrete barrier. MASHkest designation no®-10 and 311 were successful on
vertical concrete bridge rails with heights of 34 in. and 42 in. Thus, a vertical concrete parapet
with a height of 36 in. (between the heights of the MASH tested bridge rails) was considered
MASH TL-3 compliant. The downstream entithe bridge rail end postcluded a recess that
transitionghe end post shaf®m a vertical wall to match the cross section of the Hawaii Concrete
Post and Beam Bridge Rail. This bridge rail also satisfied all safety criteria for both NMSEH
designation nos3-10 and 311, thus, the downstream end of the bridge rail end post was
considered MASH TE3 compliant.

Finally, impacts to the bridge rail end post in the reverse direction (going from bridge rail
toward the AGT) were also considered. The rec
10:1 lateral slope to transition between the shape of the bridgendaa vertical face. The 10:1
lateral slope was based on a previous study that found rigid barrier shape transitions with lateral
slopes of 10:1 or flatter did not negatively affect safety performat®e Therefore, the bridge
rail end post was considered MASH -BLcrashworthy in the reverse direction.

Basedon previous MASH crash testing conducted on similar AGTs and concrete bridge
rails, the AGT to the Hawaii Concrete Post and Beam Bridge Rail was deemed crashworthy to
MASH TL-3.
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Appendix A. Approach Guardrail Transition Details

The following design details were created for the test installfdgrdest nosHWTT-1 and
HWTT-2, which evalwuated HDOTO0s AGT to a vertica
post components should be ugedombinationwith the new concrete end post detailed in Chapter
3to create a complete AGT to the Hawaii Concrete Post and Beam BridgEUREuer details on
the steel components for the AGT can be found in the crash testing 8port [

Note: Althoughtestnos.HWTT-1 and HWTTF2 utilized a 3:1 slope, a 6:1 slope should be
used to transition the height of the curb adjacent to the concrete end post. This iis Rigfecks

A-18 andA-19.

25



9¢

-

317[787]
—

Notes:

4 Spaces @
8 3/4

2 Spages @
37 1/2” [953]

" T476]
= 6'=3"[1905] = 6'-3"[1905]
4 Spaces @ ] P4 »
7 Spaces @ 75” [1905] = 43'—9”[13335] 37 1/2" [953] ?/3&/[4;5]
= 12'-67[3810] L 2107174%[250]
= =] i i i i i i1
1 2 3 4 5 6 7 8 9 10 112121 14
s
Soil Concrete———
PLAN VIEW
Nested
. (5) | D . (%) . D) o D Wy B Gat) .
A B C D E
|
| L I ! | | | =i == |
"l il H il H i [ [ o L A 3 2
i i i ol i i i il i hoF A omowmw
{ ! u (W u I I 1wl LT T
! : Lo A Le-B LeC LebD Lo Z

ELEVATION VIEW

(1) Test shall be performed according to test designation no. 3—20 of MASH
2016.

(2) The impact location is 60” [1,524] upstream of the concrete buttress.

(3) BCT anchors are placed in 3’ [914] diameter holes, then backfilled and
tamped with soil.

(4) Critical region is located between post nos. 11 and 19.

Midwest Roadside
Safety Facility

Hawaii Thrie—Beam AGT
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System Layout DJWWB/S
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Figure A1. System Layout, Test N6(IWTT-1
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Notes: (1) No bolt placed in lower hole of post no. 10. to Bridge Rail BATE:
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Post Nos. 3—10 Detail i
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Figure A-2. Post Nos. 3 through 10 Details, Test Nd8/TT-1 and HWTTF2
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Post Nos. 11-15
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(3) Curb shown in Section D is in tapered region.
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Figure A-3. Post Nos. 11 through 19 Details, Test Né®/TT-1 and HWTTF2
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Figure A4. Type D2 End Post and Terminal Connector, Test N98TT-1 and HWTF2
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Figure A-6. BCT Anchor Details, Test NOoBIWTT-1 and HWTTF2
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G2-08/7-£0ddLON Hodoy 4SHMIA

Geoz ‘o Aine



€e

fo—e—4"[102]
EE R1/2"[13]
5 7/8"[149] (rve
=§==.
PLAN VIEW
b T 1/47[6] =il
3/47[19] —= ’-L;H 7 1/8°[181]
it
L I
o A
R it 7 5/8"[194] i
R PLAN ViEW
[ M N
i
1
iiii 4"[102] l——12"[305] ——+
i 3/47[19] 4‘
i "
il |
il |
it :
i 6 5/87[168] |i $3/4"T19]
1l |
i 1
il 72"[1829] !
i : 17 1/27[445)]
i 7 5/87[194] |i
it ! ! !
£ = |
it - ; i -
it 3 1/4"[83] |
it | |
i '
i ELEVATION VIEW PROFILE VIEW
it Part d5
Eiii SCALE 1:8
H” SHEET:
iiii Hawaii Thrie—Beam AGT |s o 28
iiii to Bridge Rail DATE:
i Test No. HWTT—1 SR
H” DRAWN 3Y:
Midwest Roodside Post Nos. 10—15 Components EJW‘%‘{FKE/S
ELEVATION VIEW PROFILE VIEW ngety FOCi”ty DWG. NAME. SCALE: 1312 [REV. BY:
Part d2 HWTT—1_R13 UNITS: In{mm]|SkR/UEk/
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Figure A9. Post Nos. 3 through 7 Components, Test RMWTT-1 and HWTTF2
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