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EXECUTIVE SUMMARY

The SENTRE impact attenuation device was evaluated by the
Oklahoma Department of Transportation with two separate
objectives. The first objective of the study was to determine if
the devices were operating as their designers intended, to reduce
accident severity when struck by vehicles, and if not, make the
modifications necessary td ""make the SENTRE's work'.

As units were struck, their performance was analyzed, and
areas where improvement was needed were identified.
Modifications in installation procedure or unit design were then
made to improve their performance. Modifications made under this
objective 1included: changing torque requirements on anchor
bolts, adding reinforcing clips to post bases, and specifying the
amount of cover required over redirecting cables.

The second objective consisted of evaluating SENTRE
performance, once necessary modifications were made. A total of
10 accidents involving the SENTRE units were documented during
the study. The first five accidents included situations where
performance of the wunits indicated the need for design or
installation changes. The remaining five accidents were cases
where the units performed as intended, suggesting that they were

effective in reducing the accident severity.
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INTRODUCTION

The Insurance Institute for Highway Safety reports that in
1988, 1,229 deaths couhd be attributed to <collisions with
guardrailsn% With the trend toward smaller cars, untreated
guardrail ends pose a very serious threat.

Energy Absorption System's SENTRE end treatment had been
tested under federal standards for impacts by light and heavy
cars before ODOT's investigation began.2 ODOT's investigation
was conducted with the intent of satisfying two objectives:
(1) identifying any design or installation characteristics which
could be modified to achieve better unit performance, making
these modifications, and (2) evaluating SENTRE performance under
actual roadway conditionsn

A typical SENTRE unit installation 1is illustrated in
Figure 1. The SENTRE reduces impact severity using a system of
telescoping panels connected to the exposed end of a guardrail or
barriern* The system gently slows an impacting vehicle while a
redirecting cable guides the panels and the vehicle sideways,
away from the guardrail '"hard spot'. Posts supporting the SENTRE
unit are on slip bases which allow them to slide with the impact

when hit. Also, SENTRE units have plastic sand containers

*NOTE: This evaluation began in 1985. At that time, SENTRE
units were wused for protection on ends of both barriers and
guardrail, with different transition rails used between the
units and  the protected structures. Since then, Energy
Absorption Systems has developed the TREND unit to be wused on
barriers, while SENTRE units are now used only as end protection
on guardrails.



mounted on the first three posts facing the traffic. These
rupture during impact, which helps to dissipate the collision
energy.

A total of 21 SENTRE units were installed on I-40 in Oklahoma
City, at the 1locations shown in Table 1. Bid price per unit,
which included installation by the contractor was $4,100 each
(886,100 total). This amount could probably be lowered somewhat
on projects where larger numbers of SENTREs were installed.

Maintenance and repair of the units has been done by the ODOT

Interstate Maintenance Unit, 2901 East Reno, Oklahoma City.



Figure 1. SENTRE Unit.

Transition panel k@): M N




Table 1. SENTRE Unit Locations

SENTRE Units on I-40 Eastbound

1.
2
3
4
5
6.
7
8
9
0

1
11.
12.

Entrance ramp onto eastbound I-40 from northbound I-44&4.
Immediately west of May Avenue Underpassn
Immediately east of May Avenue Underpass.
Agnew/Villa Avenue exit rampn

Immediatedy west of Agnew/Villa Avenue Underpassn
Agnew/Villa Avenue entrance ramp to eastbound I-40.
Immediately west of Pennsylvnia Avenue Underpassn
Virginia Avenue entrance ramp to eastbound I-40.
Immediately west of Western Avenue Underpass.
Western/Reno Avenue exit ramp (north side of ramp)n
Western/Reno Avenue exit ramp (south side of ramp)n

Reno Avenue entrance ramp to eastbound I-40.

SENTRE Units on I-40 Westbound

13.
14.
15.
16.
17.
18a
19.
20.
21,

Immediatedy east of Western Avenue Underpassn

Immediately west of Sheridan Avenue ramp to westbound I-40.
Immediately east of Virginia Avenue underpass.
Pennsylvania Avenue entrance ramp to westbound I-40.
Immediately east of Agnew/Villa Avenue Underpass.
Agnew/Villa entrance ramp to westbound I-40.

May Avenue exit rampn

Immediately east of May Avenue undefpass.

Exit ramp from westbound I-40 to northbound I-44.
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INSTALLATION

Site Preparation

The 'appropriate locatlon for a SENTRE guardralllbarrler end
treatment includes an area extendlng forward from the end ,of
guardrall or barrler, (see Figure 3 below) in the dlrectionkof
oncoming traffic, for a distance of 20 feet. The site area
should be level and free of obstruction. Any guardrail or posts

extending into the site area should be,remOVed,g

Figure 3. Straight and Flared SENTRE Unit Locations. -

~ Rear anchor Rear anchor

) Front anchor
Froot anchor :

r—— ‘Longitudinal axis 1 b

“"—r

Offset from ggg; of rtzad“w:; plus a
maximum additional 4' offset }
Offset from edge of roadway —-t ? Offset from edge of roadway for fared unit !
Stralght Umt | Flared Unit
Edge of roadway . - Edge of roadway

Pad Construction

Each SENTRE unit is constructed on a 4'-0",x 18'-0" x 0'-7"
reinforced concrete pad.  Pad design 1is illustrated in
Appendix B. The first 3'40“'on the exposed end of the  pad is
3'-0" thick, the purpose of the thickened section is to furnish
the welght and physical shape necessary for the pad to resist the
collision forces ~ specified in the ~~§pecial Provisionms,
(Appendix F). Also, one end of the redirecting'cable is aﬁchoréd :
in rhe thickened section. Reinforcing ’steel mus;gbe pléCed
accurately, (as shown in Appendix B), to avoid interference with

concrete anchor bolts.



Rear Cable Anchor Unit

The rear cable anchor is located as shown in Figure 1.
Although the original plans (Appendix B) show this embedded
anchor set 1in concrete 1in a rectangular hole, this was later
modified. The anchor unit hareware remains the same, but it is
embedded in concrete poured in a four foot diameter augered hole.
The additional concrete furnishes greater mass, since depth
remains the same. Also, the hole can be augered, where the

rectangular hole originally called for, had to be dug by hand.

Slip Base and Cable Anchor Imnstallation

The SENTRE unit may be installed on either straight guardrail
or on guardrail that has been flared away from the traffic (see
Figure 3).

Two different types of slip bases are specified for SENTRE
units (Figure 4). The slip bases for posts 1 and 2 have flared
slots, allowing for easier slip if hit at an angle. Posts 3, 4,
and 5 have straight slots.

During installation, the bases are arranged next to the
proper post locations before proceeding to the anchoring process.
The slip bases should be installed so that the ramp ends touch

the slab.

Figure 4, SENTRE Post Identification,




MODIFICATIONS

Anchor Footing Elevations

During the evaluation period, some SENTRE wunits failed to
operate properly because the posts did not slide along the
directing cable as the designers intended. Investigation
determined that this was due to the rear footings of many units
being installed at improper elevations, leaving the cable buried
under one foot or more of soil.

This problem resulted from footings being poured to existing
shoulder elevations at the time they were constructed. Later, as
shoulders and slopes were ''dressed" to their final elevations,
the footings and cables were buried with whatever depth of soil
was needed to shape the slope. Experience during the study,
(after corrections were made), 1indicated that one to three
inches of cover would not affect the performance of the units.
To prevent the cables from interfering with maintenance mowing

operations, this depth of cover should be brovided.

Retro-fitting

Early in the -evaluation period, many of the collisions
involving the SENTRE units resulted in a failure of the anchor
bolts to hold the base plates to the concrete pad. This was
eliminated by a design change, made by the manufacturer. The
'""Molly Wedge'" anchor bolts originally used, were replaced with
Hilti MP3 anchors set in drilled holes, with '"C-10" a two-part

epoxy system. "EASI" reinforcing clips were installed on the



slip bases at the same time the MP3 anchors were 1installed.
"EASI" clips, and instructions for their installation, are shown
in Figure 5 on the following page. All SENTRE wunits being
evaluated received these modifications. Instructions for
installing MP3 anchors are reproduced in Figure 5. Another
factor which contributed to unit failures early in the evaluation
period, was that pinch bolts were frequently over-torqued by the
installation crews, making it impossible for the slip bases to
function as intended. Pinch bolts should have been torqued to
between 60 and 70 ft-1lbs. In most cases, they were uniformly
torqued to 125 ft-lbs. This was corrected during the retro-fit

phase. This effect can be seen from the collision listing, Table

3, page 13.



Figure 5. TypicadgNTRE Reinforcing Clip Installation.

Step
Step

Step

Step

Step

Step

Step

Step

1: Thoroughly clean area surrounding posts to expose a flat
concrete surface and post base plate.

2: Remove ,.rg and washers on the (4) existing expansion
anchors tgrough base plate. (Do not remove slip base
bolts.) base

3: Position reinforcdng clips over the edges of the
plate so that the slotted holes fit over the existing
expansion anchor studs then push the clips as <close to
the base plate as poesiblee and

4: If possible, replace the expansion anchor washers
nuts and torque them down to hold the <clips firmly 1in
positione bi

5: Using a rotary impact concrete drill with a §é§€h
drill through the large holes in the clips a o
6 +/- 1/4" as measured from the surface of the cop¢ggte.
Drill the holes at an angle tOavoid interfering the
existing fender panels and sandboxes. The holes mgpEobgh
drilled to a depth of 5 3/4" minlmum, cytting
rebar may be required.

6: Throroughly blow out the concrete dust from the hole,
brush the hole and then blow it ©OUtagajin. Install gthels
7 1/2" 1o 3/4" diameter Grade 5 galvanized
with the pg%%ester chemical, carefully following the
instructions on the package. Under no ci mstances
should thStuds project more than 2" above concrete
surface. 4

7: rhePOlyester chemical has curet(see package
1S tTdns ) torque the anchors to 125 +/- 5 f£ft/lbs to
firmly secure the reinforcing clips. h

8: Conduct steps 1-7 for all posts on  CP8ENTRE.

10
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GAUTION: 1) so_osot_allow contact with
akin _oc _eyes (wvear protectron}. Use in:
vell wventilated area. 2} in  hot
veather, over 90 deg. F keep kit coo
wunt1l  immediately before use, J) an.
cold teswperatuces, below 60 deg. F, |
keep kit warm until immediately before
use (pot life at 90 doeg. F - 15 aun, at
75 deg. £ = JO min, at 61 Ceyg. ¥ 260
min, at 45 deg. £ = 130 min)

Pour MPJ MIX down tnto the clean hole
thieugh the pact to be anchoced, fill
the hole approximately 1/3 - 1/2 full.
0o not ‘over ocr under f1ll.

Figure 6.
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IMPORTANT: Brush the hole with a stitf -

bristled bcush and ®lov 1t clean with
o1l-fcee campressed ailc o remove the
roncrete dust.

Place a flat washer onto the stud then
theead a nut on until 1l s [lush vith
the top of the stud. Do not distucb
the stud until the matecial has
hardened.

30
o
s
Remove the lids frem the . MP3 part
A - Resin and part B . Hardener
containers. Pour part B - Hardenzr

into pact A - Resin then mix vigorously
and thoroughly for 30 seconds. (An
anchor stud makes a suitable starcing
cod}

L ¥ THR

Once the mateciol has hardened, tocque
the .aut to the values i1ndicated ln the
plans.
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COLLISIONS INVOLVING SENTRES

Individual collisions in which SENTRE units were hit during
the study are listed on Table 3, page 13. Observations regarding
the accidents and performance of the wunits, which 1led to
corrective actions taken during the retro-fit phase, are
included, as are actions taken.

Statistics regarding the ten accidents occurring during the
study are listed in Table 2 below. It is the opinion of the
author that dollar amounts for damages to attenuators could be

lowered with installation of a greater number of units.

Table 2. Accident Statistics - Damages Due to Vehicle Impacts

ESTIMATED DAMAGE

TO IMPACTING DAMAGE TO TOTAL
VEHICLE (1) ATTENUATOR (2) DAMAGE
Average $3,800 $ 950 $4,750
Median $5,000 $ 566 $4,165
Minimum $1,150 § 169 $1,669
Maximum $8,000 $2,665 $8,300

(1) Estimated by Oklahoma Highway Patrol Trooper investigating
accident.

(2) From ODOT Maintenance Crew records. Includes labor.

NOTE: Average, Median, Minimum and Maximum damages to vehicle
and attentuator did not occur during the same accidents,

12



DATE
4-26-85

12-13-85

8-25-85

8-17-86

4-26-87

5-12-87

7-4-87

Table 3.

DESCRIPTION

Unit at Virginia
St. & I-40 (east
bound) hit.

Unit at May &
I-40 (eastbound)
hit.

Unit at Air Depot
& I-40 (eastbound)
hit.

Unit at Engle Rd.
& I-40 (eastbound?
hit.

Unit at Klein &
I-40 (eastbound)
hit.

Unit at Klein &
I-40 (eastbound)
hit.

Unit at Virginia
Ave. & I-40 (east
bound) hit.

Collisions Involving SENTRE

SENTRE PERFORMANCE

Posts did not come
off slipbases as
intended. Pinch
bolts were over-
torqued.

Posts did not come
off slipbases. lst
post was torn off
anchor plate.

Posts did not come
off slipbases.
Anchor plate was
pulled out of
concrete pad.

Anchor bolts
failed.

Slipbases performed
as intended, but
cable was buried too
deeply for posts to
slide down it.

Car hit unit on
nose & rolled down
backslope. Only the
lst two posts came
off the slipbasesc
Both posts were
bent.

Unit was hit on
nose.

Car rolled over

Units

CORRECTIVE
MEASURES

Manufacturer
had anchor
bolts on all
units torqued
to 65 ft-1bs.

None. This was
considered to
be due mainly
to the angle of
the collision.

Manuafacturer
was notified
that earlier
corrections
didn't solve
the problem.

Manufacturer
notified. They
decided to ret-
rofit at this
point.

ODOT Mainten.
crew will raise
cables when
their workload
allows.

None. Angle of
impact appears
to be the
reason unit
performed as
it did.

None.

after hitting it. Unit
collapsed as intended.

Front 2 posts bent,
but did slide off
bases. Six anchor
bolts pulled out.

13



DATE
8-24-87

12-15-87

12-15-87

Table 3. Collisions Involving SENTRE Units

(Continued)
CORRECTIVE
DESCRIPTION SENTRE PERFORMANCE MEASURES
Unit at Sunnylane Unit collapsed as None.
Rd. & I-40 (east intended. Two posts
bound) hit. were bent.
Unit at Reno & Unit collapsed as None.
I-40 (westbound) intended. Two posts
hit. were bent.
Unit at Klein & Unit collapsed as Nonec
I-40 (eastbound) intended. Three
hit. posts were bentn

14



Repairs After Collisions

When the evaluation began, it was thought that maintenance
costs might be lowered with the use of SENTRE units. This was
based on the assumption that most principal components could be
repositioned and reused after most impacts. According to the
ODOT maintenance crew who did the repair work after collisions
involving the units, and their records, their experience did not
show this.

Except for the pad, redirecting cable, and cable anchor which
were not damaged during any of the accidents, all components
actually involved 1in the collisions had to be replaced with new
parts. Essentially, the only reuseable parts were those 1located
far enough from the point of impact (i.e. Post 5, when first
impact occurred on the nose), so that they were not affected.

Typically, fender panels and posts bend, even when they do
telescope and come off slip bases as designed.

Also, a crew of three to five men is required for repairs,
which in our experience, took approximately half a day. This
amount of time is required because units must be disassembled for
repairs, then reassembled with new componenents replacing those

which are damaged.

Repair Costs

Components of a single SENTRE unit, and their cost, as of
April 21, 1988, the date of ODOT's last replacement parts order,
are listed in Table 4 on the following page. Nuts, bolts,

washers, etc. are not listed. For a complete listing, including

all hardware, see Appendix B.
15



Table 4. SENTRE Component Costs

NO. COMPONENT

1 Nose Cover

1 Post, No. 1

1 Post, No. 2

1 Posts, No. 3, 4 & 5

5 Blockouts

4 Sand Containers, 100 1b.
2 Sand Coﬁtainers, 150 1b.
2 Base Plates, No 1 & 2
3 Base Plates, No. 3, 4 & 5
5 Bolt Keeper Plates

1 Redirecting Cable, 25'
(threaded both ends)

5 Thrie Beam Fenders

UNIT COSTS TOTAL COSTS
$ 65.00 ea. $ 65.00
$ 95.00 ea. $ 95.00
$ 85.00 ea. $ 85.00
$ 65.00 ea. $ 195.00
$ 20.80 ea. $ 104,00
$ 45.50 ea. $ 182.00
$ 58.50 ea. $ 117.00
,$ 31.50 ea. S 63.00
$ 19.50 ea. $ 58.50
$ 11.70 ea. $ 58.50
$299.00 ea. $ 299.00
$279.50 ea. $1,397.50

NOTE: Based on prices as of April 21, 1988.

Numbers of individual

replacement during the study

washers), are tabulated on page 12.

components

actually used

(other than nuts, bolts

Note that 14 nose covers

for
and

and

hazard markers were used when only 10 collisions were reported.

Also, some of the sand containers

replaced

vandalism in addition to those damaged by vehicle impacts.

le6

were damaged by



Table 5. Replacement Components Used

NUMBER
USED COMPONENT

33 100 1b. Sand Containers
12 150 1b. Sand Containers
23 Blockouts

14 Nose Covers

14 Hazard Markers

11 Fender Panels

10 Post No. 1

6 Post No. 2

8 Posts No. 3, 4, & 5

2 Base ?lates

17



ACCIDENT STUDY

In an attempt to compare accident history prior to
installation of the SENTRE devices to that after installation, a
study of fixed object accidents covering the area where the
SENTREs were installed was requested from the ODOT Traffic
Engineering Division. Time periods wused in compiling this
information were: Aprilv 25, 1982 through April 25, 1985, and
April 26, 1985 through April 26, 1988. This represented roughly
three years before SENTRE installation, and three years after.
These tabulations are shown in Appendix E.

Information regarding guardrail accidents, extracted from

this study, is summarized in Table 6, below.

Table 6. Guardrail Accidents

TOTAL NO. TOTAL NO. OF NO. OF
TIME OF GUARDRAIL PROPERTY ACCIDENTS ACCIDENTS

PERIOD ACCTIDENTS DAMAGE W/INJURIES W/FATALITIES
4-25-82

to
4-25-85 64 $220,675 23 (35.97) 2 (3.17%)
4-26-85

to
4-26-88 21 $ 70,565 11 (52.47) 0

It should be noted that construction was in progress during
most of the 1985 - 1988 study period, on various parts of the
study area. Speeds were lowered on some sections, some exits were
closed, and some traffic was rerouted. These factors contributed

to less traffic, and 1less accident exposure over much of the

18



second half of the study period. These factors are the 1likely
reason for the marked reduction in property damage, injuries, and
fatalities.

As can be seen from Table 6, the percentage of the guardrail
accidents resulting in injuries actually increased, although the
number of accidents decreased.

The first five accidents involving SENTRE units ocurred
during the phase of the study when the wunits were being
developed, and modifications discussed earlier, were made after
accidents ocurred. The next five accidents ocurred after all
modifications had been made and no corrective action was
required. Although the accident study could not show this
statistically, it is the opinion of the author, that the SENTRE's
did reduce accident severity. During the last five accidents
(those ocurring after modifications), the units operated as the

designers intended during every impact.
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CONCLUSTIONS

The modifications to the installation procedure, discussed
earlier, are mnow addressed in the current version of the
manufacturer's installation manual. The changes in the type of
anchor bolts and reinforcing clips wused are now standard
features.

It 1is an important point that pinch bolts must be torqued to
between 60 and 70 ft-lbs, or slip bases will not function
properly. This has also been addressed in the current
installation manual.

Although the number -o0f collisions occurring after
modifications was limited, SENTRE unit performance during those
collisions suggests that the SENTREs do cbntribute to reducing
accident severity.

Repair of the wunits, once a collision has occurred, can be
expected to require approximately four hours, for a three to
five-man crew. Also, repairs done during the study indicate that
any components actually involved in the collision must be
replaced. With the exception of the pad, redirecting cable, and
cable anchor, the only reuseable parts are those located far
enough from the point of impact so that they are not affected.
To repair a SENTRE, the entire unit must be disaséembled, the

damaged parts replaced, then the unit must be reassembled.
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RECOMMENDATIONS

Consideration should be given to using SENTRE units on future

projects where guardrail end protection is desired.

Installation of SENTRE units should be planned, and then
checked by construction inspectors, to 1insure that the
redirecting cable anchors are placed at the proper elevation,

so that the cable has 1 to 3 inches of cover.

A torque wrench should be used during installation of slip
bases. Nuts holding slip bases should be tightened to
between 60 and 70 ft - 1lbs torque. This should be checked by

inspectors during construction.

Maintenance forces attempting to  estimate numbers of

components for repair stockpiles should consider:

a. Nose covers and hazard markers can be expected to require
replacement in 1007 of the accidents involving SENTREs.

b. Sand containers may be damaged by vandalism as well as by
vehicle impacts.

c. Components placed toward the end of the unit facing
traffic are more likely to sustain damage, and require

replacement than those on the '"transition" end.
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APPENDIX A
PHOTOGRAPHS



unit after installation on barrier end.




Figure 4¢  Placing '"MP-3" anchors after cleaning h

phase.



Reinstallation of slip

A-3

base,

retrofit phase.
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Figure 8. Unit after collision - unit functioned as intended.
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Pigure 9.

Figure 10.

After impact, first three slip bases performed as
intended.

SENTRE unit after impact. Slip bases failed to
work due to over-torqued pinch bolts.
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Figure 11. Slip base after impact, base did not perform.

Figure 120 SENTRE unit after impact9 unit generally Performed
as intended, but anchor bolts were pulled gut of
slaba
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APPENDIX B
SENTRE PLANS
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APPENDIX C
ACCIDENT STUDY



OKLAHOMA DOEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION TRAFFIC ENGINEERING DIVISION

ANALO10.@RINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE
COUNTYO (55) OKLAHOMA I-40 MAINLINE FIXED OBUECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 04-26-85 THRU 04-26-88
CS INT MI DIAG LOCATION SPECIAL INT # PECPLE PROP TYPE CAUSE OF CONDITIONS

CITY # # POST CODE DESCRIPTION FEATURES REL D1 D2 VE IN-FAT OMG ACCIDENT ACCIDENT LIGHT ROAD SEV  DATE

70 68 00 (0029 00000 NOTANADIAN RI BRADGE NO NW Nw 2 1650 F-0(BR POST) UNSAF-SPD  DARK IC-S PD 12-10-85

70 68 Q0 0029 00000 N.OANADIAN RI BRICGE NO E E 2 2675 F-O(RETN WALLT UNSAF-SPD DOYLGT IC-S PD 02-08-86

70 68 00 0029 00000 N.CANADIAN RI BRADGE NO E 1 5050 F-O(RETN WALL) UNSAF-SPD DARK. - WET PD 05-24-86

70 68 00 0029 OCOO0O0 N.CANADIAN RI BRIDGE NO W 1 3050 F-0(BR RAIL) UNSAF-SPD  DARK WET PD 09-29-86

70 68 00 0029 OCO000 N.CANADIAN RI BRIDGE NO W W 2 2850 F-O(RETN WALL) UNSAF-SPO DYLGT DRY PD 09-30-86

70 68 00 0029 00000 N.CANADIAN RI BRIDGE NO E 11 800 F-O(RETN WALL) UNSAF-SPD  DARK WET INJ 10-05-86

{70) OKLAHOMA CITY I-40

70 68 00 0030 (VOO0 NO E 1 700 F-O(RETN WALL) INATT DYLGT ' DRY PD 04-29-85

70- 68 00 0030 00000 NO W 11 3450 F-0(GD-RAIL) DEF-VEH DYLGT - DRY INJ 07-15-85

70 68 00 003G 00000 NO E 11 1150 F-C(RETN WALL) UNSAF-SPD DAWN IC-S INJU 02-07-87

(70) OKLAHOMA CITY 1-40

70 68 00 0037 00000 NO E R 2500 FFO(RETN WALLO UNSAF-SPD DARK IC-S PD 12-03-86

(70) OKLAHOMA CITY 1-40Q

70 68 00 0038 Q0000 NO E 1 2500 F-O(RETN WALL) UNSAF-SPD DARK - WET PD 09-28-86

‘70 68 Q0 0038 00000 NO W 1 1200 F-O(RETN WALL) UNSAF-SPD DARK IC-S PD 02-16-87

70 68 00 Q038 00000 NO E 1 1200 FIXED-O(OTHER) NO-IMP-ACT OYLGT DRY PD 03-24-88

{(70) OKLAHOMA CITY 1-40

70 68 S1 0042 00000 NO E 1 2500 F-0(RETN WALL) UNSAF-SPD  DARK WET PD 11-19-85

(70) OKLAHOMA CITY = 1-40

70 68 S51 0048 00000 CONSTRUCTION NO E. E 2 675 F-O(BETN WALLO FOL-CLOSE = DARK DRY PD 08-23-85

70 68 S1 0048 00000 NO W 1 2500 F-O(RETN WALL) UNSAF-SPD DAWN WEG PD 11927-85

(70) OKLAHOMA CITY  I-40

70 68 51 Q051 QQO00 NO w 1 2675 F-0(RETN WALL) UN3AF-SPOD DYLGT - DRY PD 02-14-86

(70) OKLAHOMA CITY 1-40

70 68 51 0058 00000 NO W 1 5050 FIXED-O(GTHER) UNSAF-SPD  DARK DRY PD 09-07-85

(70) OKLAHOMA CITY 1-40

70 68 51 0059 00000 : NO W 1 125 F-O(RETN WALL) NO-IMP-ACT DYLGT DRY PD 03-10-86

(70) OKLAHOMA CITY 1-40

70 68 51 0068 00000 NO W W 2 850 F-O(RETN WALLY UNSAF-SPD DYLGT IC-S PD 02-07-86
70 68 51 0068 00000 NO W 1 500 F-O(RETN WALL) UNSAF-SPD DOYLGT IC-S PD 02-07-86
70. 68 S51 0068 Q0OQQ0 NO W 1 2500 F-O(RETN WALL) UNSAF-SPD DOYLGT IC-S PD 02-07-86
70 68 00 068 00000 NO W 1 700 FIXED-O(OTHERD UMSAF-SPD DARK IC-S PD 02-16-87
70 68 S1 0068 00000 NO 2 3500 F-O(RETN WALL) NO-IMP-ACT DYLGT DRY PD 03-18-87

(70) OKLAHOMA CITY = 1-40

70 68 51 0069 00000 NO W 11 600 F-O(RETN WALLJ OTHER DYLGT  DRY INJ 12-18 -85

{15) DEL CITY 1-40

15. 68 00 0078 00000 NO W 1 2300 F-O(RETN WALL) UNSAFBSPD - DYLGT IC-S PD 12-28-87

{(18) DEL CITY 1-40

15 68 00 0079 00000 NO w - 1 5400 F-0(GD-RAIL) UNSAF-SPD  DYLGT WET INJ 11-27-87

(15) DEL CITY 1-40

15 68 00 0080 QQO00 NO E 1 5500 FIXED-O(OTHERD UNSAF-SPD DYLGT DRY PO 04-19-88
15) DEL CITY I1-40

i 68 00 0083 00000 NO € g 300 F-O(RETN WALL) D-w-1I DYLGT DRY INJ 05-20-86
15) DOEL CITY 1-40

1 68 00 0088 50000 NO E T 800 F-O(RETN WALL) UNSAFBSPD  DYLGT IC-S INJ 12-11-85
15 68 00 0088 00000 NO E 1 2500 F-O(RETN WALL) OTHER OYLGT DRY PD 04-17-86
15 68 00 0088 00000 NO w ot 1075 F-0(GD-RAILY = UNSAF-SPD ' DYLGT WET INJ 06-04-86
15) DEL CITY 1-40

i 68 00 00395 00000 NO € 1 TOO F-O(RETN WALL) NO-IMP-ACT DARK 0T PD 09-12-85

(15) DEL CITY 1-40




[At®)

OKLAHOMA- DEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION TRAFFIC ENGINEERING DIVISION

ANALO10.PRINT ACCIDENT CONCENTRATRON LISTING FOR IN-HOUSE USE
COUNTYC (55) OKLAHOMA [-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 04-26-85 THRU 04-26-88
CS INT MI DIAG  LOCATION SPECIAL INT # PEOPLE PROP TYPE CAUSE OF ° CONDRTIONS

CITY # # POST CODE DESCRIPTION FEATURES. REL D1 D2 VE IN-FAT DMG ACCRDENT ACCIDENT  LIGHT ROAD SEV  DATE
(70) OKLAHOMA CITY I1-35

70 15 00 0613 00000 NO E 2 1 3125 F~0(GD-RAILE  UNSAF-SPD DYLGT IC-S INJU 02-08-86
(70) OKLAHOMA CITY 1-35 MILE 127

70 15 00 0614 00000 MILE 127 NO E 1 1400 F-0(GD-RAIL) ~ UNSAF-SPD DARK  DRY PD 02-07-87
(70) OKLAHOMA CITY I1-35

70 15 00 0616 00000 NO N 11 600 F-O{BARRIER) = UNSAF-SPD DARK  DRY IMJ 11-03-86
(70) OKLAHOMA CITY 1-35

70 15 00 0621 00000 NO W W 2 3450 FRO(RETN WALL) UNSAF-SPD DARK [C-S pPD 12-03-86

(70) OKLAHOMA CITY 1-35

70 15 00 0641 00000 NO W 1 2500 F-0(GD-RAIL) °~ NO-IMP-ACT DYLGT DRY PD 04-10-86

70 15 00 0641 00000 CONSTRUCTION NO W 11 490C FRO(RETN WALL) D-w-1I DYLGT DORY INU 06-27-87
(70) ‘OKLAHOMA CITY 1-35

70 15 00 0659 00000 NO W 1 2000 F-0(GD-RAILR - UNSAFESPD DYLGT DRY PD 08-30-87
(70) OKLAHOMA CITY 1-35 . .

70 15 00 0661 00000 NO € 1 2500 FIXED-O(OTHER) D-W-1I DARK  DRY PD 09-14-85
70 15 00 0661 00000 CONSTRUCTION NO W 1 2500 F-O(RETN WALL) UNSAFRSPD - LIGHT WET PD 11-25-86
70 15 00 0661 0Q000 CONSTRUCTION NO W 1 1000 FGO(RETN WALL) UNSAF-SPD DYLGT DRY PD 11-06-87
(70) OKLAHOMA CITY 1-35

70 15 00 0665 00000 : NO E 1 3450 F~-0(RETN WALL) UNSAF-SPD  DYLGT DRY PD 0O7-19-86

(70) OKLAHOMA CITY 1-35

70 15 00 0670 00000 NO W 11 1250 F-0(GD-RAIL) INATT DYLGT DORY INJ 12-19-85
{70) OKLAHOMA CITY 1-35

70 15 0O 0672 GOO0O NO E 1 700 F~0(RETN WALLGC NO-IMP-ACT DYLGT - WET PD 0a4-29-85
70 15 00 0672 00000 NO E 1 2500 F-O(RETN WALL) UNSAF-SPD  DYLGT DRY PD 07-24-85

(70) OKLAHOMA CITY [-35

70 15 00 0673 00000 CONSTRUCTRON NO W 1 750 F-O(RETN WALL) FOL-CLOSE ODYRGT DRY PD 04-22-87
{70) OKLAHOMA CITY [1-35

70 15 00 0674 0OQO0O0 NO € 1 1000 F-0(GD-RAIL) NO-IMP-ACT DYLGT WET PD 07-17-87
70 15 00 0674 0Q0QCO NO E E 2 1 2800 FIXED-O(OTHER) NO-IMP-ACT DYLGT WET INJ O7-17-87
(70) OKLAHOMA CITY 1-35

70 15 00 0678 00000 NO E 1 700 F-O(RETN WALL) UNSAF-SPD DYLGT WET FPD 06-05-8%5
(70) OKLAHOMA CITY 1-35

70 15 00 0681 00000 NO W 1 500 F-O(RETN WALL) UNSAF-SPD DYLGT  ORY PD 09-09-85
70 15 00 0631 00000 NO W W 2 3050 F-O(RETN WALL) UNSAF-SPD DYLGT DRY PO 03-07-86

70 15 00 0681 00000 NOW W 2 2850 F-O(RETN WALL) NO-IMP-ACT DYLGT WET PO 04-03-86
70 15 00 0681 Q0000 NO E 1 1 1250 F-0(GD-RAILR MO-IMP-ACT OYLGT DORY INJ 05-19-86
70 15 00 0681 00000 CONSTRUCTION NO W 1 400 F-O(RETN WALLQG NO-IMP-ACT DYLGT WET PO 07-17-87
(70) OKLAHOMA CITY 1-35

70 15 00 0691 60000 NO W T 1 1 2600 F-0(BR PIER) = UNSAF-SPD LIGHT DRY FAT 07-29-86
70 15 00 0691 00000 CONSTRUCTION NO W 1 2600 F-O(RETN WALL) IMP-ULN-CHG DUSK = DRY INJ 12-19-86
70 . 15 00 0691 00000 NO E 1 600 F-O0(GD~RAILR - NO-IMP-ACT DYLGT DRY PD 1.2-02-87
{70) OKLAHOMA CITY IR35 SH-77H RENO AVER QOP *32=

70 15 52 0699 00000 RENO AVEC 0P BRIDGE NO 1T 4000 F-O0(GD-RAILR  UNSAF-SPD DARK - WET INJ 10-30-87
70 - 15 52 0699 00000 RENO AVEC OP . BRIDGE NO S 1 4 1500 F-O(RETN WALL) D-W-1I DARK  DRY FAT. 12-13-87
70) OKLAHOMA CITY 1-35

%er1§ TT 0721 00000 NO W 1 2500 F-O0(GD-RAIL)} - NO-IMP-ACT DARK WET PD 12-15-86
70) OKLAHOMA CITY I1-40 N.CANADIAN RIVRBRR

%ﬁ‘lsa 00 0029 00000 N.CANADIAN RI BRIDGE NO W 1 2850 F-0(GD-RAIL) INATT DARK ~ DRY PD 05-04-8%
70 68 00 0029 00000 NRCANADIAN RI BRIDGE NO W 1 500 F-O(RETN WALLC NO-IMP-ACT DYRGT DRY PO 05-04-85

70 68 00 0029 gopoo N.CANADIAN RI BRIDGE MO w 1 900 F-O(RETN WALLR UNSAF-SPD DYLGT IC-S POD 11-27-85



OKLAHOMA DEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION TRAFFIC ENGINEERING DIVISION

ANALO10.PRINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE
COUNTYO (5%) OKLAHOMA I-40 MAINLINE FIXED OBJECT ACCIDENTS FROM [-44 EAST TO SUNNYLANE 04-26-85 THRU 04-26-88
CS INT MI DIAG LOCATION SPECIAL INT # PEOPLE PROP TYPE CAUSE OF CONDITIONS
CITY # ¥ POST CODE DESCRIPTION FEATURES = REL D1 D2 VE IN-FAT DMG ACCCDENT ACCIDENT  LIGHT ROAD SEV - DATE
15 68 00 0097 CO0QO NO E 1 700 F-O(RETN WALL) UNSAF-SPD  OYLGT WET PD 03-11-86
{15) DEL cCITY 1-40
15 68 00 0103 00000 NO E 1 3500 F-0(RETN WALLO D-W-I DARK  DRY PD 0O1-16-88
(15) DEL CITY 1640
15 68 00 0104 00000 NO W 1 2500 FIXED-O(OTHER) UNSAF-SPD DYLGT WET PD 02-05-86
(15) DEL CITY 1-40
15 68 00 0108 00000 NOOW 1 2500 F-O(RETN WALL) UNSAF<-SPD DARK IC-S PD 12-13-85
15 68 00 0308 00000 CONSTRUCTOON NO E 1 2500 F~OQRETN WALL) UNSAF-SPD DYLGT DRY PD 04-24-86
(15) DEL CITY 1-40
15 68 00 01@9 00000 NO W 1 2 4500 F-O(RETN WALL) UNSAFOSPD  OYLGT DRY INJ 06-30-87
(15) DEL CITY 1-40
15 68 0O 0128 00000 CONSTRUCTION NO E 1 2500 F~0(@ETN WALLO OTHER DAWN  DRY PD 08-23-85
{15) DEL CITY 1-40 .
15 68 00 0152 00000 CONSTRUCTION NOOW 1 2500 F-O(RETN WALLO UNSAF-SPD DYLGT WET PD 03-11-86
15 68 00 0152 00000 NO W 1 3000 F-O(RETN WALL) UNSAF-SPD DUSK  WET PD 03-02-88
(15) DEL CITY 1-40
15 68 50 0162 Q0000 NOOW 1 760 FIXED-O(OTHER) DEF-VEH CYLGT DRY PD 02-09-88
(55) MIDWEST CITY I1-40
55 68 S0 0201 00000 NO w 1 700 F-O(RETN WALL) UNSAFOSPD DYLGT WET PD 05-10-86
(15) DEL CcITY 1-40
15 68 50 0203 00000 NO W 11 1300 F-O(RETN WALL® UNSAF-SPD DYLGT IC-S INJ 03-03-88
(70) OKLAHOMA CITY 1-40
70 69 00 0579 00000 NO E 12 1700 F-0(QETN WALLQ OTHER DARK ~ ORY INJ 03-23-88
(70) OKLAHOMA CITY [-40
70 69 00 0584 00000 NO E 1 8620 F-0(GD-RAILD - D-w-I DARK  WET . PD 02-26-87
(70) OKLAHOMA CITY 1-40 .
70 69 00 0587 00000 CONSTRUCTION NO E 11 1350 FIXED-O(OTHER) OTHER LIGHT DRY INJ 10-03-87
(70) OKLAHOMA CITY I-40
70 69 00 0596 Q0000 CONSTRUCTION NC E 1 4250 F-O(RETN WALLO UNSAF-SPD LIGHT DRY PD 09-07-87
(70) OKLAHOMA CITY I-40 MAY AVE, O.P . *71*
70 69 00 0597 00000 MAY AVE. 0.P. BRIDGE NO E 1 1 600 F-O(RETN WALL) DEF-VEH OYLGT WET INJ 10-21-86
{70) OKLAHOMA CITY 1-40
70 69 00 0598 00000 NO E 1 2500 F-O(RETN WALL) D-w-1 DYLGT DORY PD 06-22-86
70 69 00 0598 00000 NOOW 11 3000 F-O(RETN WALLG D-w-1I DYLGT DRY INy 02-04-88
{70) OKLAHOMA CITY I-40
70 69 00 0607 Q0000 NO W 1 900 F-O(RETN WALL® UNSAF-SPD DYLGT. WET ~ PD 08-04-85
(70) oKLAHOMA CITY 1-40
70 69 00 0617 00000 NO ™ w 1 2850 F-0(RETN WALL) UNSAF-SPD DYLGT  DRY PD 0O1-03-88
(70) OKLAHOMA CITY 1-4Q
70 69 00 0637 00000 NO W~ W 2 1 1 5900 F-O(RETN WALLO D-w-1I OYLGT DRY FAT 12-29-85
70 €9 00 0637 00000 CONSTRUCTION NO E 1 3000 FIXED-O(OTHER) UNSAF-SPD DOYLGT ODRY PD 05-04-87
{70) OKLAHOMA CITY 1-40
70 69 00 0643 00000 NO E 1 700 F-O(RETN WALL) UNSAF-SPD DUSK =~ WET PD 07-25-85
70 69 00 0643 00000 NO W 1 1500 F-O(RETN WALL) UNSAF-SPD DYLGT IC-S PO O1-17-87
70) OKLAHOMA CITY 1-40
%5*169 00 0654 00000 NO € ] 2500 F-0(QETN WALLD UNSAF-SPD LIGHT WET PO 02-08-86
70 69 oo 0654 00000 NOOE 11 2600 F~O(RETN WALL) NO-IMP-ACT DYLGT. ORY INJ 07-30-86
70) OKLAHOMA CITY 1-40
69 00 0663 00000 TTTNOOW i 7500 F-O(RETN WALL) UNSAF-SPO DYLGT IC-S PD 116€29-85

=y
-

70 69 00 0663 00000 NO E 15100 F-0(RETN WALL) UNSAF-SPD  DYLGT ORY INJU 03-14-86



OKLAHOMA DEPARTMENT OF TRANSPORTATION HIGHWAY TABULATCON TRAFFIC ENGINEERING DIVISION

ANALO10 . PRINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE

COUNTY: (55) OKLAHOMA 1-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 04-26-85 THRU 04-26-88
CS INT MI OIAG LOCATION SPECIAL INT # PEOPLE PROP TYPE CAUSE OF CONDITIONS

CITY # # POST CODE DESCRIPTION FEATURES REL D1 D2 VE IN-FAT DMG ACC IDENT ACCIDENT LIGHT ROAD SEV ~ DATE

(70) OKLAHOMA CITY 1-40

70 69 00 0669 00000 NO W 11 2600 F-O(RETN WALL) NO-IMP-ACT DYLGT: DRY INJ 08-26-85

(70) OKLAHOMA CITY 1-40

70 69 00 0673 00000 NO W 11 2600 F-0(RETN WALL) NO-IMP-ACT DARK DRY INJ 08-25-85

70 €9 00 0673 00000 NO W 1 900 F-O(RETN WALL) UNSAF-SPD DAWN IC-S PD 12-10-85

70 69 00 0673 00000 NO W W 2 3 2850 F-O(RETN WALL) IMP-LN-CHG OYLGT DRY INJ 09-19-86

(70) OKLAHOMA CIOY 1-40

70 69 CO €683 00000 NO W 1 2500 F-O0(RETN WALL) UNSAF-SPD DARK WET  PD 10-17-85

(70) OKLAHOMA CITY [-40

70 69 00 0684 00000 E NO E 1 2500 F-O(RETN WALL) NO-IMP-ACT DYLGT DRY PD 06-11-85

70 69 00 0684 Q0000 NO E 1 750 FIXED-O(OTHER) NO-IMP-ACT DAWN DRY PD 09-02-87

{70) OKLAHOMA CITY 1-40

70 69 00 0694 00000 NO W W 2 2600 F-O(RETN WALL) UNSAF-SPD DYLGT WET PD 09-13-85

70 69.00 0694 00000 NO E 1 700 F-O(RETN WALL) UNSAF-SPD DARK IC-S PD 12-10-85

70 69 00 0694 00000 NO E 1 2600 F-O(RETN WALL) UNSAF-SPD DYLGT DRY INJ 03-23-86

70 69 00 0694 00000 NO w 1 500 F-O(RETN WALL) D-w-1I DARK DRY PD 04-19-86

70 69 00 0694 00000 NO W 11 2600 F-O(RETN WALL) UNSAF-SPD DAWN IC-$S INJ 12-03-86

70 69 00 0694 00000 NO W 11 2600 F-O(RETN WALL) UNSAF-SPD DAWN IC-S INJ 12-03-86

70 69 00 0694 00000 NO E 1 1500 FIXED~O(OTHER) DEF-VEH DYLGT DRY PO 12-04-87

(70) OKLAHOMA CITY 1-40

70 69 00 0698 00000 NO w TR 800 F-O(RETN WALL) NO-IMP-ACT OYLGT IC-S INU 11-19-87

(70) OKLAHOMA CITY [-40 .

70 69 00 0703 00000 NO W 1 500 .F-O(RETN WALL) UNSAF-SPD DAWN WET PO 04-02-86

(70) OKLAHOMA CITY 1-40

70 69 00 0708 00000 NO W ] 2500 F-O(RETN WALL) UNSAF-SPD ODYLGT DRY PD Q07-30-85

(70) OKLAHOMA CITY. I-40 ) VIRGINA/RR QP*74*

70 69 00 0717 00000 VIRGINA/RR OP BRIDGE NO W 1 1000 F-O(RETN WALL) UNSAF-SPD OYLGT DRY PO 04-27-87

(70) OKLAHOMA CITY 1-40

70 69 00 0718 00000 NO w 1 125 F-O(RETN WALL) NO-IMP-ACT DYLGT DRY PD 03-28-86

(70) OKLAHOMA CITY 1-40

70 69 00 0724 0Q000 NO w 1 3000 F-O(RETN WALL) NO-IMP-~ACT LIGHT WET PD 03-02-88

(70) OKLAHOMA CITY [-40

70 69 00 0728 00000 NO W 1 900 F-O(RETN WALL) NO-IMP-ACT DYLGT ORY PD 02-04-86

(7Q) OKLAHOMA CITY [-40

70 69 00 0737 00000 NO w 1 2500 F-O(RETN WALL) DEF-VEH DYLGT DORY PD 02-25-86

70 69 00 0737 00000 NO W 1 500 F-O(RETN WALL) DEF-VEH DYLGT DRY PD 11-07-86

(70) OKLAHOMA CITY 1-40Q

70 69 00 0745 00000 NO W 1 2000 F-0O(RETN WALL) INATT DARK DRY PD 03-22-87

(70) OKLAHOMA CITY [-40

70 63 00 0747 00C0O0 NO W 1 2500 F-O(RETN WALL) NO-IMP-ACT DYLGT WET PD 11-04-86

70 639 00 0747 00000 CONSTRUCTI@N NO N 1 3 8300 F-O(GD-RAIL) D-w-~1I DYLGT DRY INJ 07-04-87

70 69 00 0747 QOO0 NO W 11 2000 F~O(RETN WALL) UNSAF-SPD DARK IC-S INJ 12-26-87

70 69 00 0747 00000 NO W 1 400 F-O(RETN WALL) UNSAF-SPD DARK IC-S PD 12-26-87

(70) OKLAHOMA CITY  1-40

70 69 00 0757 00000 NO w i 2675 F-O(RETN WALL) NEG-DRVING DYLGT DRY PO 05-30-86

(70) OKLAHOMA CITY 1-40

70 69 g0 0765 00000 NO E i 4000 F-O(RETN WALL) D-w-I DARK  DRY PD 01-06-87

(70) OKLAHOMA CIOY [-40

70 69 0o 0775 00000 NO W 1 2500 F-O(RETN WALL) NO-IMP-ACT DYLGT DRY PD 0O7-18-86

(70) OKLAHOMA CITY 1-40




OKLAMOMA DEPARTMENT OF TRANSPORTATION
ANALO10.PRINT
COUNTYN (S5) OKLAHOMA

HIGHWAY TABULATION
ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE
I-40 MAINLINE FIXED OBJUECT ACCIDENTS FROM IN44 EAST TO SUNNYLANE

TRAFFIC ENGINEERING DIVISION

04-26-85 THRU 04-26-88

CS INT:MI = DIAG ~ LOCATION SPECIAL INT # PEOPLE PROP TYPE CAUSE OF  CONDITIONS
CITY # # POST CODE DESCRINTION FEATURES  REL D1 D2 VE IN-FAT DMG ACCIDENT ACCIDENT  LIGHT ROAD SEV  DATE
70 69 00 0785 00000 NO W 1 2500 F-0(BR RAIL) ~ NO-IMP-ACT OYLGT DRY PO O7-11-8%
70 69 00 0785 00000 NO E 11 2600 F-O(RETN WALLM UNSAF-SPD OYLGT WET INJ O7-28-85
70 €9 00 0785 00000 NO W 1 300 F-O(RETN WALL) OTHER DYLGT DORY PD 02-14-86
70 69 00 0785 00000 NO. E 1 3900 F-0(GO-RAIL) UNSAF-SPD LIGHT IC-S INJ 12-27-87
(70) OKLAHOMA CITY 1-40 RAMP O.P. *75*
70 69 00 0791 00000 RAMP O.P. *75 BRIDGE NO E 11 5500 F-0(GD-RAIL)  D-w-1I LIGHT DRY INJ 04-26-87
{70) OKLAHOMA CITY 1-40Q :
70. 69 00 0795 00000 NO W 1 2500 FNO(RETN WALL) NO-IMP-ACT OYLGT DRY PD 08-23-85
70 69 00 0795 00000 NO W 1 125 F-O(RETN WALL) UNSAF-SPD DYLGT WET PD 11-13-85
70 69 00 0795 00000 CONSTRUCTION NO W E 2 § 39500 F-O(RETN WALL) UNSAF-SPD DYLGT ~WET INJ 05-24-87
70 69 00 0795 00000 NO W 1 300 F-O0(RETN WALLMN UNSAF-SPD DYLGT WET PD 05-27-87
70 69 00 0795 0000Q CONSTRUCTION NO W 1 1550 F-D(RETN WALLE UNSAF-SPD DYLGT WET PD 06-09-87
70 69 00 0795 00000 CONSTRUCTION NO W 1 12000 F~O(RETN WALL) UNSAF-SPD DYLGT WET PD 06-19-87
70. €9 00 0795 00000 CONSTRUCTION - NO W 1 100 FIXED~O(OTHER) NO-IMP-ACT DARK = WET PD 07-29-87
70 €3 00 0795 00000 NO. W 1 2100 F-O(RETN WALL) UNSAF-SPD DYLGT IC-S PO 12-27-87
(70) OKLAHOMA CITY 1-40
70 69 0O 0798 00000 NO E 1 80CO F-O0(GG-RAIL). UNSAF-SPD DARK DRY PD 05-12-87
(70) OKLAHOMA CITY 1-40
70 69 00 0801 OCQ00 CONSTRUCTION NO W 11 S00 F-O(RETN WALLM UNSAF-SPO OYLGT WET INJ 05-2i-87
70 69 00 0801 000QO CONSTRUCTION NO W 1 1000 F-O(RETN WALL) UNSAF-SPO DARK WET PO 05-28-87
(70) OKLAHOMA CITY 1-40 BEGIN ELEVATION
70 69 00 0802 00000 BEGIN ELEVATI NO E 1 300 F-O(RETN WALLM UNSAF-SPD DYLGT DRY PD 10-07-86
(70) OKLAHOMA CITY 1G40
QO 70 69 00 0806 00000 CONSTRUCTMON NO. W T2 5700 F-O(RETN WALL) D-W-I DARK  DRY INJ O7-23-87
51 (70) ‘OKLAHDMA CITY IG40
70 69 00 0815 00000 NO € 1 2300 F-0(RETN WALL) UNSAF-SPD DYLGT WET PD 03-17 -87
(70) OKLAHOMA CITY I-40
70 69 00 0820 QOO0 NO € 1 3500 F-O(RETN WALL) UNSAF-SPD DYLGT WET PD 05-26-86
{70) OKLAHOMA CITY 1-40
70 69 00 0835 00000 NO E 1 700 F-O(RETN WALL) NO-IMP-ACT OYLGT DRY PO 07-23-86
(70) OKLAMOMA CITY 1-40
70 69 00 0836 00000 NO W 1 300 F-O(RETN WALLN DEF-VEH DYLGT DRY PD OS5-18-86
(70) OKLAHOMA CITY I1-40
70 69 00 0840 00000 NO W 1 2500 F-O(RETN WALL) NO-IMP-ACT DARK  DRY PD 04-19-86
70 €9 00 0840 00000 NO W 1 125 F-O(RETN WALL) NO-IMP-ACT DYLGT DRY PD 10-09-86
70 69 00 0840 00000 CONSTRUCTEON NO € 1o 1500 FIXED-OMOTHERH UNSAF-SPD DYLGT DRY INJ 03-31-87
70 69 00 0840 00000 NO E 11 1000 F-Q(RETN WALL) UNSAF-SPD DAWN IC-S INJ 11-19-87
(70) OKLAHOMA CITY I-40 WALKER C.P.
70 69 o0 0850 Q0000 WALKER 0.P.  BRIDGE NO W 1 TO0O F-O(RETN WALL) UNSAF-SPD DYLGT WET PO 06-09-87
70 69 00 0850 Q00000 WALKER 0.P.  CONSTRUCTION NO E 1 2800 F-O(RETN WALL) DEF-VEH DARK  DRY PD 10-15-87
70 63 00 0850 QO0VOO WALKER 0.P. CONSTRUCTION: NO w 1 800 F-O(NRETN WALL) NO~-IMP~-ACT DYLGT DRY PD 11-14-87
70) OKLAHOMA CITY 1-40
70 69 60 0852 00000 NO E 1 2500 F-O(RETN WALL) IUNSAF-SPD DYLGT . DRY PO 09-10-86
70 6900 0852 00000 NO E 1 1000 F-O(RETN WALL) UNSAF-SPO DYLGT DRY PD O1-24-88
70 69 0o 0852 00000 NO E 11 100 F-O(RETN WALL) NO-IMP-ACT DARK  ORY INJ 03-11-88
70) OKLAHOMA CITY. 1-40
0 69 00 0853 00000 NO W 7 2200 F-O(RETN WALL) NO-IMP-ACT OYLGT IC-S PO 12-31-87
(70) OKLAHOMA CITY [-40
70 69 oo 0854 00000 NGO E 1 500 F-O(RETN WALL) UNSAF-SPD DYLGT WET PD 07-25-85
70 69 00 0854 00000 NO E 1 800 F-O(RETN WALL) UNSAF-SPD  DYLGT IC-S PD 11-19-87



OKLAHOMA DEPARTMENT OF TRANSPORTATION
ANALO10.PRINT
COUNTYE (S55) OKLAHOMA

HIGHWAY TABULATION
FOR IN-HOUSE USE

ACCIDENT CONCENTRATION LISTING
I1-40 MAINLINE FIXED CBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE

CS INT MI DIAG LOCATIFON SPECIAL INT # PEOPLE PROP
CITY # # POST CODE DESCRIPTION FEATURES REL D1 D2 VE IN-FAT DMG
(70) OKLAHOMA CITY 1-40
70 69 00 0859 00000 NO E 1 800
(70) OKLAHOMA CITY 1-40Q
70 69 54 0875 00000 NO E 1 500
70 69 54 0875 Q0000 CONSTRUCTION NO E 11 2000
70 69 54 0875 00000 MO E 1 1050
(70) OKLAHOMA CITY 1-40
70 69 54 0876 00000 NO W 11 2675
70 69 54 0876 00000 NO W 12 2600
70 69 54 0876 00000 NO W W 2 1450
70 ‘69 54 0876 00QOQ NO W 1 2500
70 69 54 0876 00000 NO W 1 500
70 69 54 0876 00000 NO W i 1500
70 69 54 0876 00000 IMPACT ATNUS NO E 1 3000
70 69 00 0876 OO000 NO W 11 150
70 69 54 0876 00000 NO W 1 1500
70 €9 00 0876 00000 NO W W 2.2 1200
70 69 00 0876 Q0000 NO W 1 2000
(70) OKLAHMOMA CITY 1-40 US-77_ ROBINSON O.P .F77=
70 69 54 0879 00000 ROBINSON O.P. BRIDGE NO E 11 2050
(70) OKLAHOMA CITY 1-40
70 69 00 0886 00000 NO W W 2 1 3400
{70) OKLAHOMA CITY 1I1-40
70 69 00 0920 00000 NO E T2 800
(70) OKLAHOMA CITY I1-40
70 69 00 0929 00000 NO W 1 1000
(7Q) OKLAHOMA CITY 1-40 :

70 69 00 0949 00000 NO € 1 2600
70 €9 00 0949 00000 CONSTRUCTION NO E 1 1750
(70) OKLAHOMA CITY 1-40
70 69 00 0971 00000 NO W 1 400
{7Q) OKLAHOMA CITY 1-40
70 69 00 0980 00000 CONSTRUCTION NO E 11 1500
(70) OKLAHOMA CITY 1-40
70 69 53 0989 00000 NO E 1 675

- OKLAHOMA CITY [-40
70 69 53 0997 00000 NO w ] 300
70 €9 00 0991 00000 CONSTRUCTION  NO W 1 8000
(70) OKLAHOMA CITY 1-40
70 69 10 0994 00000 CONSTRUCTION NO W 1 2 2850
70 69 10 0994 Q0000 CONSTRUCTIFON NO E 12 6400

70) OKLAHOMA CITY 1I-40 MILE 151

69 00 0999 00000 MILE 157 ~ CONSTRUCTION NO W T2 3670
g7o) OKLAHOMA CITY I-40

€§1§§£%66§“L"' NO € E 2 2850
( ?1 OK&AQQMA CITY

69 00 CONSTRUCTION NO E i 1 2000

OKLAHOMA chv 1-40
"75' €9 00 1020 00000 CONSTRUCTION NG E f 1000

TYPE
ACCIDENT

F-O(RETN WALL)

F-O(RETN
F-0(RETN
F-O(RETN

WALL)
WALL)
WALL)

F-O(RETN
F-O(RETN
F-0(RETN
F-0(RETN
F-O(RETN WALL)
F-O(RETN WALL)
FIXED-O(OTHER)
F-O(RETN WALL)
F-0(RETN WALL)
F-O(RETN WALL)
F-O(RETN WALL)

WALL)
WALL)
WALL)
WALLH

F-O(RETN WALL)

F-O(RETN WALL)
F-C(RETN
F-O(RETN WALL)

F-O(RETN
F-O(BARRIERP

F-O(RETN WALL)
F-O(RETN WALL)
F-0(GD-RAIL)

F-O(RETN WALL)
F-O(RETN WALL)

FIXED-O(DTHER)
F-O(RETN WALIL)

F-O0(GD-RAIL)
F-OCRETN WALL)
FIXED~O(OTHER)

F-O(RETN WwALL)

WALLH

WALLK

CAUSE OF
ACCIDENT
UNSAF-SPD
NO-IMP-ACT
NO-~IMP-ACT
UNSAF -SPD
UNSAF -SPD
D-w-1
UNSAF-SPD
UNSAF -SPO
OEF-VEH
UNSAF-SPO
UNSAF -SPD
NO-IMP-ACT
UNSAF-SPO
UNSAF-SPD
UNSAF-SPD
UNSAF-SPD
UNSAF-SPD
UNSAF-SPD
UNSAF -SPD

OEF-VEH
UNSAF -SPD

UNSAF-SPD
UNSAF -SPD
DEF-VEH

D-w-1
O-W-1

DEF-VEH
D-w-1

UNSAF-SPD
UNSAF -SPD
O-~-w-I

UNSAF-SPD

TRAFFIC ENGINEERING DIVISION

04-26-85 THRU 04-26-88

COMNDITIONS

LIGHT ROAD SEvV DATE
DYLGT IC-S PO 11-19-87
DYLGT ORY PD 08-20-86
DYLGT WET INJ 02-05-87
DYLGT = DRY  PD 03-31-87
LIGHT = WET INJ 04-29-85
DARK ORY INJ 12-31-85
DYLGT IC-S  PD 02-07-86
DYLGT DORY PO 10-31-86
DYLGT WET PD 11-17-86
DAWN IC-S° PD 02-07-87
DARK WET . PO 02-16-87
DYLGT ORY INJ 07-02-87
DYLGT WET PD t1-18-87
DYLGT IC-S INJ 02-02-88
DYLGT = WET PD 04-17-88
DARK IC-S INJ 12-28-87
DARK . IC-S INJ 03-03-88
LIGHT IC-S INJ 01-15-88
DARK = IC-S PO 02-07-87
DYLGT ORY INJ 10-13-86
DARK ORY PD 06-22-87
DARK IC-S PO 12-25-87
LIGHT ORY INJU 05-12-87
DYLGT ORY PO 07-16-86
DARK ' IC-S PD 02-09-86
DARK DRY PD 02-13-87
DYLGT DRY INJ 06-09-86
DARK ORY INJ 09-01-87
DYLGT WET INJ 06-19-87
DARK WET PD 08-23-8%
DARK DRY INJU 06-22-87
DYLGT WET PD QO7-17-87



OKLAHOMA DEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION TRAFFIC ENGINEERING DIVISION

ANALO10.PRINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE

COUNTY: (53) OKLAHOMA 1-40 MAINLINE FIXED OBJUECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 04-25-82 THRU 04-25-8%
CS INT MI DIAG  LOCATION SPECIAL INT # PEOPLE PROP TYPE CAUSE OF CONDITIONS

CITY # # POST CODE DESCRIPTION FEATURES REL D1 D2 VE IN-FAT DMG ACCIDENT ACCIDENT LIGHT ROAD SEV ~ DATE

(70) OKLAHOMA CITY I-40

70 69 53 0986 00000 NO E 11 875 F-O(GD-RAIL) NO-IMP-ACT DARK DRY INJ 07-11-83

(70) OKLAHOMA CITY 1-40

70 69 00 0989 00000 . NO W 1 700 F-0(RETN WALLG UNSAF-SPD LIGHT WET  PD 05-17-83

(70) OKLAHOMA CITY I1-4Q

70 69 00 0994 00000 NO E o 2600 FIYED-O(OTHER) D-W-1I DARK DRY INJU 02-04-84

70 69 00 0994 00000 NO W 1 2500 F-O(RETN WALLF UNSAF-SPD LIGHT DRY PD 03-29-84

(70) OKLAHOMA CATY 1-40

70 69 00 0998 00000 NO W 1 500 F-O(RETN WALL) UNSAF-SPD DOYLGT IC-S PD 12-04-83

(70) OKLAHOMA CITY I1-40

70 69 00 1001 00000 NO E 1 3050 F-0(GD-RAIL) UNSAF-SPD  DYLGT DRY PD 03-10-84



TABULATION OF ACCIDENT DATA FROM 04-26-85 TO 04-26-88 ‘ . RUN DATEA 01/19/89

I-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE STUDY LENGTH : .00
ACCIDENT SEVERITY
1985 1986 1987 i 1988 1989
FAT | INJ | P-O [TOTAL | FAT | INJ P-D [TOTAL | FAT ] INJ | P-D TTOTAL | FAT | INJ | P-D | TOTAL | FAT | INJ | P-D | TOTAL
ACCIDENTS i EREEE EX] 1] 16 | 49 66 1] 24 | 44 G9 , 7 9 16 '
PERSONS 1 11 12 1] 20 | 21 1] 34 | 35 10 10
, ; STUDY TOTAL(BEVERITY)
FATAL TNJURY PROPERTY DAMAGE TOTAL
ACCIDENTS 3 56 I 733 : , 192
PERSONS 3 ' 75 ‘ 78
ACCIDENT TYPE & DAMAGE CAUSED
COLLISION 1985 1986 7987 : 1988 ‘ 7989 ;
TYPE FAT | INJ | P-D ] TOTAL | FAT ] INJ | P-D | TOTAL | FAT| INJ | P-D | TOTAL | FAT | INJ | P-D | TOTAL | FAT | INJ | P-D | TOTAL
OVR-TRN(AN-RD) ’
PEDESTRIAN

PARKED-VEHICLE

RAILROAD-TRAINM

ANTMAL -

FIXED-OBJECT 1 9 31 41 1 16 49 66 1 24 44 69 7 9 16

RAN-OFFAROAD

S-S{SAME-DIR)

REAR-END

HEAD-ON

S-S(OPP-DIR)

ANGLE (TURN)I

ANGLE (FTURN)NI

"ANGLE (1)

{-ANGLE (NIA

“OTHER

TOTAL(P.D.A | $79.275 $137.875 $208. 990 334.510

STUDY TOTAL(ACCIDENT TYPEA

, FATAL ~ PERCENT INJURY PERCENT |PROPERTY DAMAGE] . PERCENT TOTAL PERCENT

OVR-TRN{IN-RD) o :
PEDESTRIAN
PARKED-VEHICLE
RAILROAD-TRAIN
ANIMAL -
FIXED-OBJECT 3 100.0 56 100.0 133 100.0 192 T 100.0
RAN-OFF-ROAD , R ,
S-S(SAME-DIR)
REAR-END T ~
HEAD-ON , ' ~ ; ;
S-S(OPP-0IRA il ~ ~ ' ,
ANGLE (TURN) T
ANGL E (TURN)NI
ANGLE(I)
ANGLE(NIA
OTHER _ '

_TOTAL. 3 100.0 ] 56 100.0 133 100.0 192 |  100.0

: , : STUDY TGTAL(DAMAGE CAUSED) $460 4650 :




. TABULATION OF ACCIDENT DATA FROM 04-26-85 TO 04-26-88 RUN DATEN 01/19/89
I-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE STUDY LENGTH : .00

SPEED CONDITIONS

6-0

TYPE OF OPERATING SPEED
VEHICLE 0-9 10-19  [20-29  130-39  K0-49  50-59 | 60-69 h0O-79 80+ | UNKNOWN | TOTAL  |PERCENT
SINGLE UNIT (NORMAL) 5 11 17 23 52 59 15 3 1 186 88. 1
SINGLE UNIT (LARGE) 1 1 2 1 1 6 2.8
DUAL UNIT 1 3 6 9 19 9.0
OTHER
TOTAL 6 12 20 26 59 63 15 3 1 211 100.0
PERCENT 2.8 .6 9.4 12.3 27.9 32.7 7.1 1.4 .4 100.0
ACCIDENT OCCURRENCE
HOUR OF THE DAY
DAY |k----mmoemmme e - AM-~--mm oo e > PM= o mm e r e e e >|
1] 2 3 | 4 5 |6 7 8 [ 9 [10 11 [12 1 2 [3 14 Js |se 7 18 [9 10 [t1 [12 ITOTAL PERCENT
MON 1 2 2 2 1 1 1 1 1 1 1 3 4 1 1 1] 25 13.0
TUE 1 1 3 1 4 1 1 1 1 1 3 5 1 N 1 2 2 2 31 16
WED 7 1 2 2 1 1 3 6 2 1 1 2 29 15. 1
THU 1 1 1 3 4 1 1 1 3 1 1 2 3 2 1 1 27 14 .0
FRI 1 1 |4 3 [3 4 1 2 |3 |2 1 6 1 2 |2 36 18.7
SAT 2 2 1 1 2 1 1 2 1 1 1 1 2 1 2 2 1 24 12.5
SUN | 1 2 1 i 2 3 2 1 1 2 1 , 1 2 20 10.4
EARLY MORNING-SUNRISEJMORNING PEAK[MID MORNING-MID AFTERNODON|AFTERNDON PEAK|EVENING-LATE NIGHT [TOTAL | 100.0
TOTAL 37 35 53 ’ 30 37 192
PERCENT 19.2 18 .2 27.6 15.6 19.2 100
POTENTIAL INFLUENCING CONDITIONS
ROADWAY LIGHTING CONDITIONS
CONDITIONS DAYLINGHT | DARKNESS | TWILIGHT LIGHTED | UNKNOWN TOTAL PERCENT
DRY 66 23 3 5 97 | 50.5
WETKWATERN 33 13 3 3 54 | 28.1
WET(MCE OR SNOW) 18 14 6 2 40 20.8
MUDDY
NOT REPORTED 1 1 5
TOTAL 117 S1 13 11 192 100.0
PERCENT 60.9 26.5 6.7 5.7 700 ,
WEATHER CONDITIONS TOTAL |[PERCENT
CLEAR 63 32.8
PARTLY CLOUDY a8 25.0
OVERCAST 23 11.9
RAINING 44 22.9
OTHER 14 7.2
TOTAL 197 1000

FORM AAMmE
riaz



0T-0

TABULATION OF ACCIDENT DATA FROM 04-26-85 TO 04-2G-88

1-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE

RUN DATE:

STUDY LENG

01/19/89

TH

.00

OFFENDING DRIVERS CONDITION

CAUSE ALCOHOL INVOLVED ACCIDENT SEVERITY

oF APPARENTLY ABILITY ODOR SLEEP PHYSICAL OTHER
ACCIDENT NORMAL IMPAIRED DETECTED SISPECTED DEFECT CONDITION

FAT | INJ | P-DO | FAT | INJ | P-D | FAT [ INJ | P-D | FAT | INJ | P-D | FAT |INJ |[P-D | FAT | INJ | P-D FAT INJ | P-D[TOTAL | PCT

F-YDELD
F-STOP
F-SIGNAL
IMP-TURN
IMP-START
IMP-STOP
IMP-BACK
TMP-PARK
IMP-PASS -
IMP-LN-CHG 1 1 ) 2 2 1.0
L-CEMTER
FOL-CLOSE 2 2 2 1.0
UNSAF-SPD 25 | 67 1 1 3 3 9 1 28 80f 109 | 56.7
D-W-1 - 2 8 8 1 2 9 8 19 5.8
INATT _ 1 1 1 1 1 3 3 2.0
NEG-DRVING 1 1 1 5
DEF-VEH 4 7 1 ) 8 12 6.2
WRNG-WAY
NO-IMP-ACT 7| 26 1 1 2 9 28| 37 19 .2
OTHER 1 3 1 [ 3 3 6 3.1
TOTAL 38 | 106 2 8 9 1 5 4 1 3 1 2 12 3 56 133] 192 [100.0
PERCENT 19.7pH5.2] 1.0|4.1]4.6 5[2.6 2.0 5 1.5 5 1.0 | 6.2 1.5 [[29.1 %9.2] 100

FORM AAME
7182
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SPECIAL(a-c)
3-28-84

OKLAHOMA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISIONS
FOR
EXPERIMENTAL SAFETY BARRIER END TREATMENT
(SENTRE)
ON
FEDERAL AID PROJECT IR-40-4(304)147
OKLAHOMA COUNTY

These Special Provisions revise, amend, and where in con-
flictg supersede applicable Sections of Standard Specifications
for Highway Construction¢ Edition of 1976.

DESCRIPTIONa The SENTRE unit shall consist of interlocking
collapsible thrie beam fender panels¢ wide flange postss slip
bases9 sand containersq and a redirecting cableoc These compo-
nents shall form a crashworthy end treatment which shall meet the
minimum test requirement specified in the National Cooperative
Highway Research Program (NCHRP) report 2302

1. Impact at 25 degrees into the beginning of length of need
(i.e.9 beginning of tensioned guardrail and/or concrete
parapet) at 60 mph with a 4500 1b. caro

2., Impact at 0 degrees into center nose of the device (0"
offset from centerline of vehicle) at 60 mph with a 4500
lbe caro

3. Impact at 15 degrees into side of the device midway
between nose and beginning of length of need at 60 mph
with an 1800 1lb. caro

4. 1Impact at 0 degrees into nose of the device (with 1.25
fts offset from centerline of vehicle) at 60 mph with an
1800 1be car.

When hit head-on, the unit shall be capable of simultaneously
collapsing and moving laterally to re-direct an impacting vehicle
away from the end of the downstream traffic barrier.

The redirecting cable shall be anchored at both ends with
anchors that are capable of withstanding a minimum pullout force
of 50,000 1bs.

The base plate of each SENTRE post shall be rigidly held in
place by anchors that are capable of withstanding a 152000 lbso
shear and 26,500 ft-1lbs moment in the longitudinal axis of the
SENTRE and 272000 1bsa of shear and 49,500 ft-1lbs of moment in
the lateral axis of the SENTRE.

MATERIALSo (a) General, All SENTRE components shall be
assembled in accordance with the manufacturer's standards and
requireoentso

1. Fender Panelso The fender panels shall be fabricated
from 10 gauge steel triple corrugated guardrail sections which
meet AASHTO-Guide M-180 specificationse Each fender panel shall



SPECIAL(b)
3-28-84

be drilled and slotted in accordance with the manufacturer's
specificationss When assembled in the field, all fender panels
shall be bolted to a break away post by means of two boltss The
back end of each triple corrugated fender panel shall overlap and
be connected to the fender panel of the next bay by means of a
bolt and mushroom washer which fits through the long horizontal
slot in the forward fender panel and the short vertical slot in
the underlying panels This connection method shall permit
movement, front to back, of one set of fender panels relative to
the panels in the underlying section.

2. Redirecting Cables The front post of the SENTRE shall
have one 7/8" diameters 6 x 19 galvanized steels wire rope
passing through it. The wire rope material shall be made from
. improved plow steel with a minimum load limit of 712000 1bs.

3. Sand Containerss The front three posts shall be fitted
with sand containers which hold either 100 or 150 pounds of sand.
Two small (100 pound) sand containers shall be fastened to each
of the front two postss Two large (150 pound) sand containers
shall be fastened to the third posts The sand containers shall
be molded from a black plastic having sufficient U.V. stabilizers
and anti-oxidants to provide good weatherabilitys Each sand
container shall have a hinged plastic lid which snaps firmly in
place after the containers have been filled with sand. Sand mass
for the containers shall meet the requirements of Subsection
701.05 and shall contain not more than two percent moisture by
dry weight of the aggregate at the time of placement.

4. Nose Cover. The front of the SENTRE shall be fitted with
a grey plastic "bull nose''s The nose shall be molded from a
plastic having sufficient U.V. stabilizers and anti-oxidants to
provide good weatherability. The nose shall interface to the
front triple corrugated fender panel. The nose shall have a flat
surface on its forward section which shall be suitable for
mounting reflective sheeting.

5. Fastenerss All boltss nutss and washers used to assemble
the SENTRE shall be zinc coated, commercial quality 'American
National Standard'" unless otherwise specified.

6. Metal Work. All metal work shall be fabricated from
either M1020 Merchant Quality or ASTM A-36 steel. After fabri-
cation, all metal work shall be hot dipped galvanized in accor-
dance with ASTM A-123. All welding shalg be done by or under the
direction of a certified welder.

(b) Materials Certification. A type "D" Materials Certifi-
cation shall be required in accordance with Subsection 106.12.

CONSTRUCTION METHODS. Installation of the SENTRE shall be
accomplished by experienced workmen in accordance with the recom-
mendations of the manufacturer. As a replacement supplys the
Contractor shall furnish a spare parts package. The quantity and
materials of this package will be as shown on the Planss These
unassembled.materials will become the property of the Oklahoma
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Department of Transportation and shall be delivered to the
Department Warehouse designated by the Engineers

METHOD OF MEASUREMENTa Each SENTRE installation will be
measured by the unit for each installation as shown on the Planss
Replacement packages will be measured by the unit delivered to
the designated warehouse in accordance with these Specificationss

BASIS OF PAYMENTs Accepted SENTRE and replacement packages,
measured as provided aboves will be paid for at the contract unit
price fors

SPs SAFETY BARRIER END TREATMENT
(SENTRE) EA.
SPo SAFETY BARRIER END TREATMENT
(SENTRE){REPLACEMENT PACKAGE) EA.

which shall be full compensation for furnishing all containers,
guardrailss postss and all other materials, equipments labor and
incidentals to complete the work as specified.
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	INTRODUCTION 
	The Insurance Institute for Highway Safety reports that in 
	1988, 
	1988, 
	1988, 
	1,2229 
	deaths 
	counld 
	be 
	attributed 
	to 
	collisions 

	1guardrailsn.n
	1guardrailsn.n
	With 
	the 
	trend 
	toward 
	smaller 
	cars, 
	untreated 

	guardrail 
	guardrail 
	ends 
	pose 
	a 
	very 
	serious 
	threat. 


	Energy Absorption System's end treatment been tested under federal standards for impacts by light 
	2 
	cars before ODOT's investigation ODOT's investigation was conducted with the intent of satisfying two objectives: 
	(1) identifying any design or installation characteristics which could be modified achieve better unit performance, these modifications, and (2) evaluating SENTRE under actual roadway conditionsn. 
	typical SENTRE unit installation is illustrated in Figure 1. reduces impact severity using a system of telescoping panels connected the eŁposed end of guardrail or barriern.* system gently slows an impacting vehicle while a redirecting cable guides the panels and vehicle sideways, away from the guardrail spot". Posts supporting the unit are on slip bases which allow them to slide the impact when hit. Also, SENTRE units have plastic sand containers 
	*NOTE: This evaluation began in 1985. At that time, SENTRE units were used for protection on ends of barriers guardrail, with different transition used the units the protected structures. then, Absorption Systems has developed the TREND unit be on barriers, while units are now used only as protection 
	on guardrails. 
	1 
	mounted on the first three posts facing traffic. These rupture during impact, which helps to dissipate the collision energy. 
	total of 21 SENTRE units were installed on I-40 in City, at the locations shown in Table 1. Bid price per unit, which included installation by the contractor was $4,100 each ($86,100 total). This amount could probably be lowered somewhat on projects where larger numbers of SENTREs were installed. 
	Maintenance and repair the units has been done the ODOT Interstate Maintenance Unit, 2901 East Reno, Oklahoma City. 
	cab4e 
	Table 1. Unit Locations 
	Units on I-40 Eastbound Entrance ramp onto eastbound I-40 from northbound I-44. 
	2. 
	2. 
	2. 
	Immediately west of May Avenue Underpassn. 

	3
	3
	. Immediately east May Avenue Underpass. 

	4. 
	4. 
	Agnew/Villa Avenue exit rampn. 

	. 
	. 
	5

	Immediatenly west of Agnew/Villa Avenue Underpassn. Agnew/Villa Avenue entrance ramp to eas tbound I-40.


	. 
	6

	7. 
	7. 
	7. 
	west of Pennsy lvnia Underpassn. 

	8. 
	8. 
	Virginia Avenue entrance ramp to eastbound I-40. 

	9. 
	9. 
	Immed iately west of Western Avenue Underpass. 

	10. 
	10. 
	Western/Reno Avenue exit ramp (north side of ramp)n. 


	11. Western/Reno Avenue exit ramp (south side of ramp)n. 
	12. Reno Avenue entrance ramp to eastbound I-40. 
	Units on I-40 Westbound 
	13. 
	13. 
	13. 
	Immediatenly east of Western Avenue Underpassn. 

	14. 
	14. 
	Immediately west of Sheridan Avenue ramp to westbound I-40. 


	15. Immediately east of Virginia Avenue underpass. 
	16. 
	16. 
	16. 
	Pennsylvania Avenue entrance ramp to westbound I-40. 

	17. 
	17. 
	Immediately east of Avenue Underpass. 


	180. Agnew/Villa entrance to westbound I-40. 
	19. Avenue exit rampn. 
	20. 
	20. 
	20. 
	Imme diately east of Avenue underpass. 

	21. 
	21. 
	Exit ramp from westbound I-40 to northbound I-44. 


	4 
	I 
	I 

	II 
	The 
	The 
	The 
	appropriate 
	location 
	for 
	a 
	SENTRE 
	end 

	treatment 
	treatment 
	includes 
	an 
	area 
	extending 
	forward 
	from 

	guardrail 
	guardrail 
	or 
	barrier, 
	(see Figure 
	below) 
	in 
	the 
	directi
	on 
	of 

	oncoming traffic, 
	oncoming traffic, 
	for 
	a 
	distance 
	of 
	20 
	feet. 
	The 
	site 
	area 


	should be level and free of obstruction. guardrail or posts 3
	extending into the site area should removed.e
	Figure 3. Straight and Flared Unit Locations. 
	Straight Unit Rared Unit 
	Edge of roadway Edge of roadway 
	Pad Construction 
	Each unit is constructed on a 4'-0" x 18'-0" x 0'-7" reinforced concrete pad. Pad is illustrated in Appendix B. The first 3'-0" on the exposed end of the pad is 3'-0" thick, of thickened section is to furnish the weight and physical shape necessary for pad to resist collision forces specified in Provisions, (Appendix F). Also, one end of the redirecting cable is in thickened section. Reinforcing steel be placed accurately, (as in Appendix B}, to interference with concrete anchor bolts. 
	Rear Cable 
	The rear cable anchor is located as shown in 1. Although the original plans (Appendix B) show this embedded anchor set in concrete in rectangular hole, this was later modified. anchor unit hareware remains the same, but it is embedded in concrete in a four foot diameter augered hole. 
	additional concrete furnishes greater mass, since depth remains the same. Also, the hole can augered, where rectangular hole originally called for, had to be dug by hand. 
	Base and Cable Anchor Installation 
	unit may be installed on either straight guardrail or on guardrail that has been flared away from the traffic (see Figure 3). 
	Two different types of slip bases are specified for SENTRE units (2Figure 4). slip bases for posts 1 and 2 have flared slots, allowing for easier slip if hit at an angle. Posts 3, 4, and 5 have straight slots. 
	During installation, the bases arranged next to the proper post locations before proceeding the anchoring process. slip bases installed so that the ramp ends touch 
	the slab. 
	Figure :4. SENTRE Post Identification. 
	7 
	MODIFICATIONS 
	Anchor 
	During the evaluation period, some units failed to operate properly because the. posts did not slide the directing cable as the designers intended. Investigation determined that this was due to the rear footings many units being installed improper elevations, leaving the cable buried under one foot or more of soil. 
	This problem resulted from footings being poured to existing shoulder elevations at the time they were constructed. Later, as shoulders and slopes were "dressed" to final elevations, the footings and cables were buried with whatever of soil was needed to shape the slope. Experience during the study, 
	(after corrections were made), indicated that one to inches of cover would not affect the performance of units. To prevent cables from interfering with maintenance mowing operations, this depth of cover should be provided. 
	Early in the evaluation period, many of the collisions involving the units resulted in failure of the anchor bolts to hold the base plates to the concrete pad. This was eliminated by a design change, made the manufacturer. "Molly Wedge" anchor bolts originally used, were replaced with Hilti MP3 anchors set drilled holes, with "C-10" two-part epoxy system. "EASI" reinforcing clips were installed on the 
	slip bases at the same time the anchors were installed. "EASI" clips, and instructions for their installation, are in Figure 5 on the following page. All SENTRE units evaluated received these modifications. Instructions for installing anchors are reproduced in Figure 5. Another factor which contributed to unit failures early the evaluation period, tht pinch bolts were frequently over-torqued installation crews, making it impossible for the slip bases to function as intended. Pinch bolts should been torqued 
	Ł
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	Figure 5. Typical Reinforcing Clip Installation. 
	Step I: Thoroughly clean surrounding posts to exposce a flat concrete surface and post base plate. 
	Step 2: Remove and washers on the (4) existing e'Xpansion anchors through base plate. (Do not remove slip base bolts.)
	3: Position reinforc0ing clips over edges of the plate so that slotted holes fit over the e'Xisting e'Xpansion anchor studs then push the clips as close to the base plate as poessiblee. 
	Step 4: If possible, replace expansion anchor washers nuts and torque to hold the clips firmly in positione
	Step 5: Using a rotary impact concrete drill with a 7/8" drill through the large holes in the clips a of 6 +/-1/4" as measured from the surface of the concrete. Drill the holes at an angle avoid interfering the e'Xisting fender panels and bo'Xes. The holes must be drilled to a depth of 5 3/4" cutting rebar may be required. 
	. 

	Step 6: Throroughly blow out the concrete dust from the hole, brush the hole and then blow it again. Install the 7 l/2u. 3/4" diameter Grade 5 galvanized with the polyester chemical, carefully following the instructions on the package. Under no circumstances should studs project more than 2" above concrete surface. 
	Step 7: polyester chemical has (see package instructions) torque the anchors to 125 +/-5 ft/lbs to firmly secure the reinforcing clips.
	Step 8: Conduct steps 1-7 for all posts on SENTRE. 
	l l 0o not al ltN (.-o<ltact vi th Po.s1 ti on the part co rx· .1rn:t1on!d lMPC)flTANf: Brush the hole vith a std( 
	n.e-1rove the 1 ids (com the MP3 part
	31\. u1 or veac 1 ll8e in · dCcutding to the pl3Ils supplied •nth bci.nled bcush and blov 1t clc.1n v1t.h well vent11.;.ttl'd area. ]) in hot the unit. Dc1ll the hole::; to the oil -l rc·c· compre!13e<l air to retl"Qve the 
	A -l<esin and part B HMdcncr 1Jeather, over 90 rleq. f. 11.t:t'p k.it co;;T coc-re<:t size Łnd depth (1/8" lMgPr rnnrrete d11Ł.t. 
	c.u11ta1neca. Pouc part u -llarden:.!r until J) anchor d1clmetecl tollO\Jlnq tne 
	(An
	111to p.:irt A -flll!.Sin then mix vi9orou.5ly
	111to p.:irt A -flll!.Sin then mix vi9orou.5ly
	irrroedi.ately be(ocl' use, 111. Lhan 
	and thorouqhly for 30 :;ecood.s.
	nx:onmend..lt1u11.s on the pl.ms. (t-K.rn: Jo

	1.i.lrm 
	1.i.lrm 
	rt;;pk.it 

	Ł(pot 

	a.nchor stud m.:ikes .l Łmi. t.:Wle t;t H c l<KJ
	cod)
	untd urmediately before not 1.13e o diamond drill d.t> tull 900..-q. achieved). Checlo..
	f IS 
	f IS 
	stren<)th may not be
	life .:it 

	ac 
	tu
	nun, 
	min) 
	be sure all the holes line up v1th the
	m111. 
	m111. 
	pact

	dt 45 
	to 
	be onŁhored .
	be onŁhored .
	deg. f"' 130

	........ ........ 
	Pouc MP3 MIX dovn lnto the cle,HJ hole f'occe the stud throoqri the pan Łing Place a flat Łasher 
	Pouc MP3 MIX dovn lnto the cle,HJ hole f'occe the stud throoqri the pan Łing Place a flat Łasher 
	onto the stud 

	thŁn
	Cjloutt."<J 
	in ttwt
	the hole appco•iltldtely 1/1 -l/? f11l l. leaving enough stud exposed r:o att.ach the top o! the stud. Do not disturb the out to the values 1nd1cated 
	the hole appco•iltldtely 1/1 -l/? f11l l. leaving enough stud exposed r:o att.ach the top o! the stud. Do not disturb the out to the values 1nd1cated 
	ilT\Chored rlovn into lht> hole 

	thcead « nut Oil until 1l is flush 1.11th 
	the nul dlld "asher. Give th.; :;tu<l Lile stud unt. il the 11\dter lill h4S plan.\lo. 5everal t1.11sts to 1.1et the thr<.'.teh. h.:ic-dened. 
	Figure 6. How to Use MP3 Anchors. 
	COLLISIONS 
	Individual collisions in which units during the study are listed on Table 3, page 13. Observations regarding the accidents and performance of units, which led to corrective actions taken during the retro-fit phase, are included, as are actions taken. 
	Statistics regarding the ten accidents occurring during the study are listed in Table below. It is the opinion of author that dollar amounts for damages to attenuators could be lowered with installation of a greater number units. 
	Table 2. Accident Statistics -to Vehicle Impacts 
	TO 
	TO 
	TO 
	(1) 
	TO ( 2) 

	Average 
	Average 
	$3,800 
	$ 950 
	$4,7 50 

	Median 
	Median 
	$5,000 
	$ 566 
	$4,165 

	Minimum 
	Minimum 
	$1,1 50 
	169 
	$1,669 

	Maximum 
	Maximum 
	$8,000 
	$2,665 
	$8,c300 


	(1) 
	(1) 
	(1) 
	Estimated by Oklahoma Highway Patrol Trooper investigating accident. 

	(2) 
	(2) 
	From Maintenance Crew records. Includes labor. 


	NOTE: Average, Median, Maximum damages to vehicle and attentuator did not occur during the accidents. 
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	Table 3. Collisions Involving Units 
	4-26-85 
	12-13-85 
	8-25-85 
	8-1 7-8 6 
	4-26-87 
	5-12-87 
	7-4-87 
	DESCRIPTION 
	Unit at Virginia 
	St. & I-40 (east 
	bound) hit. 
	Unit at May & 
	I-40 (eastbound) 
	hit. 
	Unit at Air 
	& I-40 (eastbound) hit. 
	Unit at Engle Rd. & I-40 (eastbound2) hit. 
	Unit at Klein & 
	I-40 (eastbound) hit. 
	Unit & 
	I-40 (eastbound) hit. 
	Unit at Virginia Ave. & I-40 (east bound) hit. 
	Posts not come Manufacturer off slipbases had anchor intended. Pinch bolts on all bolts were over­units torqued torqued. to 65 ft-lbs. 
	Posts did not None. off slipbases. 1st considered to post was torn be due mainly anchor plate. to angle of 
	the collision. 
	Posts did not come Manuaf acturer off slipbases. was notified Anchor plate was that earlier pulled out of corrections concrete pad. didn't solve 
	the problem. 
	Anchor bolts Manufacturer 
	failed. notified. They decided to ret­rofit at 
	point 
	. 
	Slipbases performed Mainten. as intended, but will raise cable was buried too cables deeply for posts to their workload slide it. allows. 
	Car hit unit on Non e. Angle nose & rolled impact backslope. Only the to be 1st two posts came reason unit off the slipbasescperformed as
	. 
	Both posts were it did. bent. 
	Unit was on nose. Car rolled ov er after hitting it. Unit co llapsed as intended.Front 2 post s bent, but did slide off bases. SiŁ anchor bolts pulled out. 
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	Collisions Involving Units {Continued) 
	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 

	Unit 
	Unit 
	at 
	Sunnylane 
	Unit 
	collapsed 
	as 
	None. 

	Rd. 
	Rd. 
	& 
	I-40 
	(east 
	intended. 
	Two 
	posts 

	bound) 
	bound) 
	hit. 
	were 
	bent. 


	12-15-87 Unit at Reno & Unit 
	collapsed 
	collapsed 
	as 
	None. 

	I-40 (westbound) intended.
	hit. were bent . 
	12-15-87 Unit at Klein & Unit collapsed as NonecI-40 (eastbound) intended. Three hit. posts were bentn. 
	. 

	posts 
	After Collisions 
	the evaluation began, it was thought that maintenance 
	costs might lowered with the use of SENTRE units. This was 
	based on the assumption that most principal components could be 
	repositioned and reused after most impacts. to the 
	ODOT maintenance crew who did the repair work collisions involving the units, and their records, experience not show this. 
	Except for pad, redirecting cable, and cable anchor were not damaged during any of the accidents, all components actually involved in the collisions had to be replaced parts. Essentially, the only reuseable parts were those located far enough the point of impact (i.e. Post 5, when first impact occurred on the nose), so that they were not affected. 
	Typically, fender panels posts bend, even when they do telescope and come off slip bases as designed. 
	Also, a crew of three to five men is required for repairs, which in our experience, took approximately half a day. amount of time is because units must be for repairs, then reassembled with new componenents replacing those which are damaged. 
	Costs 
	Components of a single SENTRE unit, and cost, of April 21, 1988, the date of ODOT's last replacement parts order, are listed in Table on following page. Nuts, bolts, washers, etc. are not listed. For a complete listing, including 
	all hardware, see B. 
	Table 4. Component Costs 
	NO. 1 1 1 
	NO. 1 1 1 
	NO. 1 1 1 
	Nose Cover Post, Post, 
	No. No. 
	1 2 
	COSTS ea. 95. 00 ea. $ 85.00 ea. 
	$ $ $ 
	COSTS 65. 00 95.00 85. 00 

	1 
	1 
	Posts, 
	No. 
	3, 
	$ 65.00 
	ea. 
	195. 00 


	5 Blockouts 20.80 ea. $ 
	4 Sand Containers, 100 lb. $ 45.50 ea. 182.00 2 Sand Containers, 150 lb. $ 58. 50 ea. 117.00 2 Base Plates, No 1 & 2 $ 31.50 ea. $ 63.00 3 Base Plates, No. 3, 4 & 5 19. 50 ea. 58.50 5 Keeper Plates 11. 70 ea. $ 
	1 Redirecting Cable, 25' $299.00 ea. $ 299. 00 
	(threaded both ends ) 5 Thrie Beam Fenders $279.50 ea. $1,397. 50 
	NOTE: Base d on prices as of April 21, 1988. 
	Numbers of individual components actually used replacement during the study (other nuts, and washers), are tabulated on page 12. Note tha t 14 nose covers and hazard markers were used when only 10 collisions .were reported. Also, some the sand containers replaced were vandalism in to those damaged by vehicle impacts. 
	Table 5. Replacement Components Used 
	USED 
	33 
	12 
	23 
	14 
	14 
	11 
	10 
	8 
	2 
	100 lb. 
	100 lb. 
	100 lb. 
	Sand 
	Containers 

	150 lb. 
	150 lb. 
	Containers 

	Blockouts 
	Blockouts 

	Nose 
	Nose 
	Covers 


	Hazard Markers Fender Panels Post No 1
	. 
	Post No. 2 Posts No3' 4' & 5 Base Plates 
	. 
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	In attempt to compare accident history prior 
	installation of the devices to that after installation, a study fixed object accidents covering the area where SENTREs were installed was requested the ODOT Traffic Engineering Division. Time periods used in compiling this information were: April 25, 1982 through April 25, 1985, and April 26, 1985 through April 26, 1988. represented 
	three years before SENTRE installation, three years after. 
	These tabulations are shown Appendix E. Information regarding guardrail accidents, extracted from this study, is summarized in Table 6, below. 
	Table 6. Guardrail Accidents 
	NO. NO. NO. OF OF ACCIDENTS PERIOD ACCIDENTS 
	4-25-82 
	to
	4-25-85 64 $220,675 23 (35 .9%) 2 (3.1%) 4-26-85 
	to
	4-26-88 $ 70,565 11 (52.4%) 
	It should be noted that construction was in progress during most of the 1985 -1988 study period, on various parts of the study area. Speeds were lowered on some sections, some were closed, and some traffic was rerouted. These factors contributed to less traffic, less accident exposure over much of the 
	second half of the s tudy period. These factors are reason for the marked reduction property damage, injuries, and fatalities. 
	As can be seen from Table 6, the percentage of the accidents resulting in injuries actually increased, the number of accidents decreased. 
	The first five accidents involving units ocurred during the phase the study when the units were being developed, and modifications discussed earlier, were after accidents ocurred. The next five accidents ocurred after modifications had been made and no corrective action was required. Although the accident study could not show this statistically, it is the opinion of the author, that the SENTRE's did reduce accident severity. During the last five accidents (those ocurring after modifications), the units as t
	19 
	modifications to the installation procedure, discussed earlier, are now addressed in the current version of the 
	manufacturer's installation 
	manufacturer's installation 
	manufacturer's installation 
	manual. 
	The 
	changes in 
	the 
	type 
	of 

	anchor 
	anchor 
	bolts 
	reinforcing 
	clips 
	used 
	are 
	now 
	standa
	rd 

	features. 
	features. 


	It is an important point that pinch bolts must be torqued to between 60 and 70 ft-lbs, or slip bases will not function properly. This has also been addressed in current installation manual. 
	Although the number -of collisions occurring after modifications was limited, SENTRE unit performance collisions suggests the SENTREs do contribu te to accident severity. 
	Repair of the units, once a collision occurred, can expected to require approximately four hours, for three to five-man crew. Also, repairs done during the study indicate any components actually involved in the collision must replaced. the exception of the pad, redirecting cable, cable anchor, the only reuseable parts are those located far enough from the point of impact so that are not affected. To repair a SENTRE, the entire unit be disassembled, the 
	parts replaced, then the unit must be reassembled. 
	1. 
	1. 
	1. 
	Consideration should given to using SENTRE units future projects where guardrail end protection is desired. 

	2. 
	2. 
	Installation of SENTRE units should be planned, and checked by construction inspectors, to insure the redirecting cable anchors are at the proper elevation, so that the cable has 1 to 3 inches of cover. 

	3. 
	3. 
	A torque wrench should used during installation of slip bases. Nuts holding slip bases should be tightened between 60 70 ft -lbs torque. This should be checked inspectors during construction. 

	4. 
	4. 
	4. 
	Maintenance forces to estimate of components for repair stockpiles should consider: 

	a. 
	a. 
	a. 
	Nose covers and hazard markers can eŁpected to replacement 100% of the accidents involving SENTREs. 

	b. 
	b. 
	Sand containers may be damaged vandalism as well as vehicle impacts. 

	c. 
	c. 
	Components placed toward the of the unit facing traffic more to sustain damage, and replacement than the "transition" end. 




	1. 
	1. 
	1. 
	IIHS Facts 1989, Insurance Institute for Highway July, 1989. 

	2. 
	2. 
	(Safety Barrier End Treatment), Certifications Report, Energy Absorption Systems, Inc., May, 1983. 

	3. 
	3. 
	SENTRE Guardrail End Treatment, Installation Manual, Energy Absorption Systems, Inc., 1984. 

	4. 
	4. 
	Drawing Number 80-04-03, Concrete Pad Detail, Absorption Systems, Inc., 1980. 

	5. 
	5. 
	MP3 Anchor Instructions, Hilti Corporation. 
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	A 
	Figure 1. unit after installation on guardrail end. 
	Figure 2. unit after installation on barrier end. 
	A-1 
	Figure 3. Drilling holes for "MP-31' anchors during retro t. 
	Figure 
	LŁC. 
	Placing l'MP-31
	Placing l'MP-31
	1 anchors after 
	cleaning le retro 

	t 
	gure 5. Reinstallation of slip base , retrofit phase . 
	Figure 6. Slip retrofit , nMP-311 anchors rethreaded. 
	A-3 
	Figure 7. After collision -unit functioned as intended . 
	Figure 8. Unit after collision -unit functioned intended . 
	Figure 9. After impact , first three slip bases performed as intended . 
	Figure O. SENTRE unit after impact. work due to over-torqued pinch bolts. 
	A-5 
	11. Sl base after impact , base did not per 
	'" 
	--.. 
	--.. 
	Figure 120. unit after impact0, unit per as intended, but anchor bolts were pulled of 
	slab0. 
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	ACCIDENT 
	OKLAHOMA DEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION ANAL010.OPRINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE COUNTYO: (55) OKLAHOMA I-40 MAINtlNE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 
	CS INT MI OIAG LOCATION SPEC IAL INT !! PEOPLE PROP TYPE CAUSE OF CONDITIONS CITY II II POST CODE DESCRIPTION FEATURES REL 01 02 VE IN-FAT DMG ACCIDENT ACCIDENT LIGHT ROAD SEV DATE 
	70 68 0029 00000 NO.CCANAOIAN RI BROIDGE NO NW NW 2 1650 F-O(BR POST) UNSAF -SPD DARK IC-S PO 12-10-85 0029 2675 08-86
	-O( RETN WALLT) UNSAF-SPO OYLGT IC-S PO 02
	-

	F
	00000 N.OCANAOIAN 
	RI SRICGE NO E E 2 
	70 68 00 0029 00000 N.CANAOIAN RI BROIDGE NO E 1 5050 F-O(TRETN WALL ) UNSAF-SPO DARK WET PD 05-24-86 
	68 00 0029 N.CANAOIAN RI BRIDGE NO W 1 3050 F-O(BR RA ITL ) UNSAF -SPO DARK WET 
	PO 09-29-86 
	68 00 0029 N.CANAOlAN RI BRIDGE NO W w 2 2850 F-O(RETN WALL) UNSAF
	70 
	70 68 0029 N.CANAOIAN RI BRIDGE NO E 1 1 800 F-O( RETN WALL ) UNSAF-SPO DARK WET INJ 10-05-86 OKLAHOMA CITY 
	70 68 00 0030 NO E 700 F-O(RETN WALL) INATT DYL GT PO 04-29-85 
	70 INJ 
	-SPO OYLGT ORY PO 09-30-86 
	68 0030 00000 NO W 1 1 3450 F-O( GO-RAIL) OEF-VEH 
	ORY 
	07-15-85 
	70 68 NO E 1 1 1150 F-O(RETN WALL ) UNSAF-SPO DAWN 
	70 68 NO E 1 1 1150 F-O(RETN WALL ) UNSAF-SPO DAWN 
	IC-S 

	INJ 02-07-87
	OKLAHOMA CITY I-40 70 68 0037 NO E 2500 FT-O(TRETN WALLO) UNSAF -SPO DARK IC-S PO 12-03-86 
	OKLAHOMA CITY I-40 70 68 0038 NO E 2500 F-O( RETN WALL ) UNSAF -SPO DARK WET PD 09-28-86 70 Ga 00 0038 NO W 1200 F-O(TRETN WALL) UNSAF-SPD DARK IC -S PO 0::!-16-87 70 68 0038 00000 NO E 1 1200 FIXEO-O(OTHER) NO-IMP-ACT OYLGT DRY PO 03'·24-88 
	OKLAHOMA CITY I-40 
	70 68 5 1 004 2 00000 NO E 1 2500 F-O(RETN WALL) UNSAF-SPO DARK WET PO 11-19-85 OKLAHOMA CITY I-40 
	10 68 51 0048 CONSTRUCT ION NO E E 2 675 F-O(ORETN WALLO) FOL-CLOSE DARK DRY PO 08-23-85 
	68 51 0048 NO W 1 2500 F -O(RETN WALL) UNSAF-SPD DAWN WEOT PO 11T-27-85 
	OKLAHOMA CITY I-40 
	70 68 51 0051 NO W 1 2675 F -O( RETN WALL ) UN3AF-SPO DYLGT ORY PO 02-14-86 OKLAHOMA CITY l -4070 GS 51 0058 NO W 5050 FIXED-O(OiHEŁ) UNSŁF-SPO DARK PO 09-07-85 
	OKLAHOMA CITY I-40 70 68 51 0059 NO W 1 125 F-O(RETN WALL) NO-IMP-ACT DYLGT DRY PD 03-10-86 
	OKLAHOMA CITY I -40 70 68 51 0068 NO W w 850 F-O( RETN WALLT) UNSAF-SPD OY LGT IC-S PO 02 -07-86 70 68 51 0068 NO W 1 500 F-O( RETN WALL) UNSAF-SPD OYLGT IC-S PO 02-07-86 70 68 51 0068 NO W 2500 F-O{RETN WALL) UNSAF-SPO DYLGT rc-s PD 02-07-86 70 68 068 NO W 1 700 FIXEO-O(OTHERT) UMSH -SPO DARK IC-S PD 02-16-87 70 68 51 0068 NO 3500 F-O(RETN WALL) NO-IMP-ACT DYLGT ORY PO 03-18-87 
	OKLAHOMA CITY 1-40 
	68 51 0069 NO W 1 1 GOO F -O(RETN WALLT) OTHER OY LGT ORY INJ 12-10-85 
	DEL CITY 1-40 
	15 
	68 00 NO W 1 2300 F-O(RETN WALL) UNSAFO-SPO OYLGT IC-S PO 12-28-87 DEL CITY 
	68 00 0079 NO W 5400 F-O(GO-RAIL) UNSAf -SPO DYLGT WET lNJ 11-27-87 DEL CITY l-40 
	68 00 008 0 NO E 1 5500 FIXEO-O(OTHERT) UNSAF-SPO DYLGT ORY PO 04-19-88 
	DEL CITY I-40 
	15 68 00 008 3 00000 NO E 1 F-O( RETN WALL ) 0-W-I OYLGT DRY INJ 05-20-86 DEL CITY I-40 
	15 68 00 0088 NO E 800 F-O(TRETN WALL) UNSAFO-SPO OYLGT IC-S INJ 12-11 -as 15 68 00 0088 NO E 1 2500 F-O(RETN WALL) OTHER OY LGT DRY PO 04-17-86 15 68 00 0088 NO W 1 1075 F-O(GO-RAILT) UNSAF -SPO DYLGT WET INJ 06-04-86 
	DEL CITY l-40 
	15 68 00 0095 NO E 1 700 F-O(RETN WALL) NO-IMP-ACT DARK OT PO 09-12-85 DEL CITY I-40 
	OKLAHOMA· DEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION ANAL010. PRINT ACCIDENT CONCENTRATRION LISTING FOR IN-HOUSE USECOUNTYC: (55) OKLAHOMA I-40 MA INL INE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 
	CS INT MI DIAG LOCATIONII POST CODE 
	CONDRI T IONS
	SPE CIAL INT II PEOPLE PROP TYPEFAT 
	CAUSE OF
	II 
	01 02 
	ACCRIDENT 
	ACC IO ENT 
	CITY 
	CITY 
	DESCRIPTION FEATURES REL 

	VE IN
	-

	OMG 
	LIGHT ROAD SEV DATE 
	OKLAHOMA CITY I-35 
	70 15 00 06 13 NO E 2 1 3125 F-O(GD-RAILC) UNSAF-SPO OYLGT IC-S INJ 02-08-86 OKLAHOMA CITY I-35 MILE 127 
	10 15 00 06 14 00000 MILE 127 NO E 1 
	UNSAF-SPO DARK ORY 
	OKLAHOMA CITY I-35 70 15 NO N 1 1 600 F-O(BARRIER) UNSAF-SPO DARK ORY INJ 11 -03-86 OKLAHOMA CITY I-35 70 15 0621 NO W 2 3450 FR-O(CRETN WALL) UNSAF-SPO DARK rc-s PD 12-03-86 OKLAHOMA CITY I-35 
	70 15 064 1 NO W 1 2500 F-O(GO-RAIL) NO-lMP-ACT DYLGT ORY PO 04-10-86 
	W 1 FR-O (RETN WALL) 0-W-I OYLGT 
	CONSTRUCTI ON 
	CONSTRUCTI ON 
	NO

	15 064 1 00000 
	1 4900 
	1-35 
	OKLAHOMA CITY 
	70 15 0659 NO W 1 2000 F-O(GO-RAILR) UNSAFC-SPO DYLGT ORY PO 08-30-87 
	OKLAHOMA CITY I-35 
	066 
	FI XEO-O( OTHER)
	1 
	0-W-I DARK ORY
	NO
	15' 00 
	E 1 
	PD
	2500 
	09-14-85
	70 15 00 0661 CONSTRUCTION NO W 1 2500 F-O(RETN WALL) UNSAFR-SPO LIGHT WET PO 11 -25-86 70 15 066 1 CONSTRUCT ION NO W 1 1000 FC-O(CRETN WALL ) UNSAF-SPO DYLGT ORY PO 11 -06-87 
	OKLAHOMA CITY I-35 70 15 0665 00000 NO E 1 3450 F•-O(CRETN WALL) UNSAF-SPO OYLGT ORY PD 07 -19-86 OKLAHOMA CITY I-35 70 15 00 0670 00000 NO W 1 1 1250 F-O(GO-RAIL) ! NATT OYLGT ORY INJ 12-19-85 
	OKLAHOMA CITY I-35 
	() 
	70 15 00 0672 NO E 1 700 F•-O( RE TN WALLC) NO-IMP-ACT OYLGT WET PO 04-29-85 
	N 70 15 67 2 NO E 1 2500 F -O( RETN WALL) UNSAF-SPO OYLGT ORY PD 07 --24-85 OKLAHOMA CITY I-35 15 0 0673 00000 C ONSTRUCTRION NO W 1 750 F -O(RRETN WALL) FOL-CLOSE OYRLGT PD 04 -22-87 OKLAHOMA CITY I-35 
	0
	0

	70 15 00 0674 NO E 1 1000 F-O(GD-RAIL) NO-rMP-ACT OYLGT WET PO 07-17-87 70 15 067 4 NO E E 2 1 2800 FIXED-O(OTHER) NO-IMP-A•CT OYLGT WET !NJ 07-17-87 OKLAHOMA CITY I-35 70 15 0678 NO E 1 700 F-O(RRETN WALL ) UNSAF-SPD DYLGT WET F'O 06-05-85 
	OKLAHOMA CITY I-35 10 15 00 069 1 NO W 1 500 F-O(RETN WALL) UNSAF-SPO OYLGT ORY PO 09-09-85 70 15 068 1 00000 NO W w 2 3050 F-O(RE TN WALL) UNSAF-SPO OYLGT ORY PO 03 -07-86 
	15 068 1 NO W 2 2850 F-O(RRETN WALL ) NO-IMP-ACT OYLGT PO 04 -03-86 70 15 0681 NO E 1 1 1250 F-O(GO-RAILR) MO-IMP-ACT OYLGT DRY INJ 05-19-86 1
	CONSTRUC TION NO W 
	400 F-OlRRETN WALLC) NO-IMP-ACT DYLGT WET 
	15 
	068 1 
	07-17-87 
	PO 
	OKLAHOMA CITY I-35 70 15 0691 NO W 1 1 2600 F-O(BR PIER) UNSAF-SPO LIGHT DRY FAT 07-29-86 70 15 00 0691 C ONSTRUCTION NO 'ti 1 2600 F-O(RETN WALL) IMP-LN-CHG DUSK DRY INJ 12-19 ... 86 70 15 069 1 NO E 1 F-O(GO-RAILR) NO-IMP-ACT OYLGT DRY PO 1•2-02 -87 
	OKLAHOMA CITY IR-35 SH-77H RENO AVER. OP *32* 70 15 52 RENO AVEC. OP BR IDGE NO 1 4C100 F-O(GO-RAILR) UNSAF-SPO OARK WET INJ 10-30-87 
	15 52 0699 RENO AVEC. OP 
	BR IDGE 
	1 1500 F-O(RETN WALL) o-w-r O.i.\RK ORY FAT 12-13-87 
	OKLAHOMA CITY I-35 10 15 11 072 1 NO W 2500 F-O(GO-RAIL) NO-IMP-ACT DARK WET PO 12-15-86 
	OKLAHOMA CITY I-40 N.CANAOIAN R IVR. SRR. 70 68 0029 N. CANAOIAN RI BR IDGE NO W 2850 F-O(GO-RAIL) !NATT DARK DRY PD 05-04-85 70 68 0029 NR. CANAO lAN RI BR IDGE NO W 1 500 F-O(RRETN WALLC) NO-IMP-ACT OYRLGT DRY PO 05 -04-85 70 68 00 0029 N.CANAOIAN RI BRIDGE NO W 1 900 F-O(RRETN WA LLR) UNSAF-SPO DYLGT rc-s PD 11 -27-85 
	OKLAHOMA ŁEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION 
	ANAL010. PAINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE 
	COUNTYO: (55) OKLAHOMA I-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I -44 EAST TO SUNNYLANE 
	CS INT MI OIAG LOCATION SPECIAL INT N PEOPLE PROP TYPE CAUSE ŁF CONDITIONS CITY t N POST CODE DESCRIPTION FEATURES REL 01 02 VE IN-FAT OMG ACCCIDENT ACCIDENT LIGHT ROAD SEV DATE 
	15 68 00 0097 NO E 1 700 F-O(RETN WALL) UNSAf-SPD OYLGT WET PD 03-11-86 DEL CITY I-40 15 68 0103 NO E 1 3500 F-O(RETN WALLO) D-W-I DARK ORY PO 01 -16-88 OEL CITY IO-40 15 68 0104 NO W 1 2500 FIXED-O(OTHER ) UNSAF -SPO OYLGT WET PO 02-05-86 DEL CITY I-40 15 68 0108 NOOW 1 2500 F-O(RETN WALL) UNSAF-SPD OARK IC-S PO 12-13-85 
	15 68 00 0C1 08 CONSTRUCTOION NO E 1 2500 F-OO(RETN WALL) OYLGT ORY PO
	UNSAF-SPD 04 -24-86 
	DEL CITY 
	15 68 00 01C19 NO w 1 2 4500 F-O(RETN WALL) UNSAFO-SPD OVLGT ORY !NJ 06-30-87 OEL CITY 15 68 0128 CONSTRUCTION NO E 1 2500 F-O(ORETN WALLO) OTHER DAWN ORY PO 08-23-85 
	OEL CITY I-40 15 68 00 0152 CONSTRUCTION NOOW 1 2500 f-O(RETN WALLO) UNSAF-SPO OYLGT WET PO 03-11-86 15 68 00 0152 NO W 1 3000 F-O(RETN WALL) UNSAF-SPD DUSK WET PO 03-02-88 
	OEL CITY I-40 15 68 50 0162 NOOW 1 760 F ICXED-O(OTHER ) DEF-VEH CYLGT ORY PO 02 -09-88 MIDWEST CITY I-40 55 68 50 020 1 00000 NO W 1 700 F-O ( RETN WALL) UNSAFO-SPO OYLGT WET PO 05-10-86 DEL CITY 15 68 50 0203 NO W 1 1 1O500 F-O(RETN WALLO) UNSAF-SPO OYLGT IC-S INJ 03-03-88 CITY I-ŁO 70 69 00 0579 NO E 1 2 1700 F-O(ORETN WALLO) OTHER DARK ORY INJ 03-23-88 OKLAHOMA CITY 70 69 00 0584 NO E 1 8620 F-O(GO-RAILO) o-w-I DARK WET PO 02-26-87 OKLAHOMA CITY 70 f;9 0587 CONSTRUCTION NO E 1 1 1350 FIXEO-O(OTHER) OTHE
	70 69 0598 NO E 1 2500 F-O(RETN WALL) o-w-r OYLGT DRY PD 06-22-86 
	70 69 0598 NOOW 1 1 3000 F-O(RETN WALLC) 0-W-I DYLGT ORY INJ 02 -04-88 OKLAHOMA CITY 70 69 NO W 1 F-O(RETN WALLO) UNSAF-SPD DYLGT WET PD 08 -04-85 CITY I-40 70 69 0617 NO W 1 2850 F-O( RETN WALL) UNSAF-SPO OYLGT ORY PO 01 -03-88 
	OKLAHOMA CITY 
	70 69 00 0637 NO W W 2 1 1 5900 F-O( RETN WALLO) 0-W-l OYLGT ORY FAT 12-29-85 
	70 69 00 0637 CONSTRUCTION NO E 1 FIXEO-O(OTHER ) UNSAF-SPO OYLGT ORY PO 05-04 -87 OKLAHOMA CITY 70 69 NO E 1 700 F-O(RETN WALL) UNSAF-SPO DUSK WET PD 07 -25-85 70 0643 NO W 1 1500 F-O(RETN WALL) UNSAF-SPO OYLGT IC-S PO 01 -17-87 OKLAHOMA CITY 
	70 69 0654 NO E 1 2500 F-O(ORETN WALLO) UNSAF -SPO LIGHT WET PO 02-08-86 
	70 69 0654 NOOE 1 1 F-O(RETN WALL) NO-IMP-ACT OYLGT ORY INJ 07-30-86 OKLAHOMA CITY 
	70 69 0663 NOOW 1 2500 F-O(RETN WALL) UNSAF-SPO OYLGT IC-S PD 11O-29-85 70 69 NO E 1 1 15 100 F-O (RETN WALL) UNSAF-SPO OYLGT ORY INJ 03-14-86 
	70 
	OKLAHOMA DEPARTMENT OF TRANSPORTAT ION HI GHWAY TABULATCI ON 
	ANAL010 .PRINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE 
	COUNTY : (55) OKLAHOMA I-40 MA INLINE FIXED OBvECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 
	CS INT MI OIAG LOCATION SPEC I AL INT P EOPLE PROP TYPE 
	CAUSE OF
	2 
	REL 01 0

	COND ITIONS
	VE 
	VE 
	ACC IO ENT 

	ACCIDENT LIGHT ROAD SEV DATE
	POST 
	I N-FAT OMG
	CITY 
	CITY 
	CODE DESCRIPTION FEATURES 

	N II 
	OKLAHOMA CITY I-40 70 69 00 0669 NO W 1 1 2600 F -O (RETN WALL) NO-IMP-ACT OYLGT ORY INJ 08-26-85 OKLAHOMA CITY I-40 
	70 69 00 0673 NO W 1 1 2600 F-O(RETN WALL) NO-IMP-ACT DARK ORY INJ 08-25-65 70 69 0673 NO W 1 900 F-O( RETN WALL ) UNSAF-SPO DAWN IC-S PD 12-10-85 7 0 69 067 3 NO W w 2 3 2850 F-O(RETN WALL) IMP -LN-CHG OYLGT DRY INJ 09-19-86 
	OKLAHOMA C IOTY 1-40 
	70 69 0683 NO W 2500 F-O(RETN WALL} UNSAF -SPD DARK \VET PO 10-17-85 OKLAHOMA CITY I -40 
	70 69 0684 00000 NO E 1 2500 F -O( RETN WALL ) NO-IMP-ACT OYLGT DRY PD 06-1 1-85 
	69 0684 NO E 1 750 FIXED-O(OTHER) NO-IMPŁACT DAWN DRY PD 09-02-87 
	OKLAHOMA CITY I -40 
	70 69 00 0694 NO W 2 2600 F-O(RETN WALL) UNSAF -SPD OYLGT WET PD 09-13-85 70 69. 0694 NO E 1 700 F 
	-

	0694 E 1 
	O ( RETN WALL ) UNSAF-SPD DARK I C-S PD 
	12-10-85 
	1
	69 
	WALL ) 
	WALL ) 
	OYLGT DRY

	NO 
	2600 
	00 
	F-O( RETN 
	UNSAF-SPO 
	03-23-86 
	INJ 
	NO W 500 f-O(RETN WALL ) o-w-I DARK DRY PD 
	NO W 1 1 2600 F-O(RETN WALL ) 
	69 00 064 
	9

	70 69 00 
	04-19-86 
	UNSAF -SPD DAWN IC-S INJ 12-0 3 -86 
	NO W 1 1 2600 F-O(RETN WALL) UNSAF -SPD DAWN IC-S INJ 12-03
	-66
	69 00 
	0694
	70 69 00 0694 NO E 1500 FIXEO-O(OTHER) DEF-VEH DYLGT ORY PO 1 -04 -87 
	2

	OKLAHOMA CITY 
	70 69 00 0698 NO W 1 800 F -O( RETN WALL) NO-IMP-ACT OYLGT IC-S lNJ 11-19-87 
	OKLAHOMA CITY 1 -40 70 69 0703 00000 NO W Ł 500 . Ł -O(RETN WALL) UNSAF-SPD DAWN WET PO 04 -02-86 
	OKLAHOMA CITY 
	70 69 0708 NO W Ł500 F-O(RETN WALL ) UNSAF-SPO OY LGT ORY PO 07-30-85 
	OKLAHOMA CITY I-40 OP*74* 
	70 69 00 07 17 VIRGINA/RR OP BRIDGE NO W 1 1000 F -O( RETN WALL) UNSAF-SPO DYL GT ORY PO 04-27-87 OKLAHOMA CITY 1-40 70 69 0718 NO W 125 F-O(RETN WALL ) NO-IMP-ACT OYLGT ORY PO OJ-28-RG 
	OKLAHOMA CITY I -40 70 69 0724 NO W 1 3000 F -O(RETN WALL ) NO-IMP-ACT L I GHT WET PO 03-02-88 
	OKLAHOMA CITY I-40 
	69 0728 NO W 1 900 F -O ( RETN WALL ) NO-I MP-ACT OYLGT OR Y PO 02 -04 -86 
	OKLAHOMA CITY I-40 
	69 00 0737 NO 2500 F -O( RETN WALL ) DEF-VEH OYLGT ORY
	70 
	PO 
	02-25-86 
	70 69 00 0737 NO W 1 500 F-O(RETN WALL) OEF-VEH OYLGT DRY PD 11-07-86 
	OKLAHOMA CITY 
	70 69 00 745 NO W 1 2000 F-O(RETN WALL ) ! NATT DARK ORY PO 03-22-87 
	0

	OKLAHOMA CITY 
	10 69 00 0747 NO W 2500 F-O(RETN WALL ) NO-IMP-ACT OYLGT WET PO 11-04-86 70 69 00 0747 CONSTRUCTIOON NO N 3 8300 f-O(GO-RAIL) 0-W-I DYL GT ORY INJ 07-04-87 
	NO W 1 1 FŁO( RETN WALL ) ŁAF-SPO DARK IC-S INJ 12-26-87 
	70 69 00 0747 NO W 1 400 F -O ( RETN WALL ) UNSAF-SPO DARK IC-S PO 12-26-87 
	OKLAHOMA CITY 
	70 69 0757 NO W 1 2675 F-O(RETN WALL) NEG-DRVING OYLGT DRY 
	OKLAHOMA CITY 
	NO E 1 4000 F-O ( Rf.TN WALL ) 0-W-I 
	69 0765 
	DARK ORY PO 01-06-87 
	OKLAHOMA CIOTY I -40 
	69 0775 NO W 1 2500 F-O(RETN WALL ) NO-IMP-ACT OYLGT ORY PD 07-18-86 OKLAHOMA CITY I-40 
	OKLAHOMA DfPARTMENT Of TRANSPORTATION HIGHWAY TABULATION TRAFFIC ENGINEERING DIVI SION ANAL010 .PAINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE 
	MAINLINE FIXED OBJECT ACCIDENTS FROM IN-44 EAST TO SUNNYLANE 
	COUNTVN: (55) OKLAHOMA I-40 
	CS INT ·MI OIAG LOCATION SPECIAL INT PEOPLE PROP TYPE CAUSE OF CONDITIONS CITY N II POST COOE DESCRINPTION FEATURES REL 01 02 VE IN-FAT DMG ACCIDENT ACCIDENT LIGHT ROAD SEV OATE 
	10 69 00 0785 00000 NO W 1 2500 F-O(BR RAIL) NO-IMP-ACT OYLGT ORY PO 07-11-85 10 69 0785 NO E 1 1 2600 F-O( RETN WALLN) UNSAF-SPO OYLGT WET INJ 07-28-85 70 69 0785 NO W 1 300 F-O(NRETN WALL ) OTHER OYLGT DRY PD 02-14-86 70 69 0785 NO E 1 1 3900 F-O(GO-RAIL) UNSAF-SPO LIGHT IC-S INJ 12-27-87 
	OKLAt«lMA CITY I-40 RAMP O.P. 079 1 RAMP o.r. *75 BRIDGE NO E 1 1 
	5500 F-O(GO-RAIL ) 
	0-W-I LIGHT 
	DRY INJ 04-26-87 
	70 69 
	OKLAt«lMA CITY 70 69 00 0795 NO W 2500 FN-O(NRETN WALL) NO-IMP-ACT OYLGT ORY PO 08-23-85 70 69 00 0795 NO W 1 125 F-O(NRETN WALL ) UNSAF-SPO OYLGT WET PO 11 -13-85 70 69 00 0795 00000 CONSTRUCTION NO W E 5 39500 F-O(RETN WALL ) UNSAF-SPO DYL GT WET INJ 05-24 -87 70 69 00 0795 NO W 1 900 F -O(RETN WALLN) UNSAF-SPD OYLGT WET PO 05-27-87 70 69 00 0795 CONSTRUCT! ON NO W 1 1550 F-O( RETN WALLC) UNSAF-SPO OYLGT WET PD 06 -09-87 70 69 0795 CONSTRUCTION NO W 1 12000 F-O( RETN WALL ) UNSAF-SPD OYLGT WET PO 06-19-87
	OKLAi'llMA CITY 
	70 69 00 0798 NO E 1 8000 F-O(GO-RAIL) UNSAF-SPD DARK DRY PD 05-12-87 
	OKLAHOMA CITY I-40 
	70 69 080 1 CONSTRUCTION NO W 1 1 500 F -O{RETN WALLN) UNSAF-SPO DYLGT WET INJ 05-2 i-87 70 69 00 0801 CONSTRUCT! ON NO W 1 1000 F -O(RET N WALL ) UNSAF-SPO DARK WET PO 05-28-87 OKLAHOMA CITY I-40 BEGIN ELEVATION 70 69 00 0802 BEGIN ELEVATI 1 300 F-O(NRETN WALLN) UNSAF-SPD OYLGT ORY PO 10-07 -86 OKLAt«lMA CITY IC-40 70 69 00 0806 CONSTRUCTNION NO W 1 2 5700 F-O(RETN WALL) 0-W-I DARK DRY INJ 07-23-87 OKLAHOMA CITY 1C-40
	U1 
	70 69 08 15 NO E 1 2300 F-O(RETN WALL ) UNSAF-SPD OYLGT WET PO 03-17-87 OKLAHOMA CITY I-40 70 69 00 0820 NO E 2500 F-O(RETN WALL) UNSAF-SPD OYLGT PO 05-26-86 OKLAHOMA CITY I-40 70 69 0835 NO E 1 700 F-O(NRETN WALL ) NO-IMP-ACT OYLGT ORY PD 07-23-86 OKLAHOMA CITY I-40 70 69 0836 NO W 900 F-O{ RETN WALLN) OEF-VEH DYLGT ORV PD 05-18-86 
	OKLAtllMA C!TY l-40 70 69 0840 NO W 2500 F-O(RETN WALL ) NO-IMP-ACT DARK DRY PO 04-19-86 70 69 00 0840 NO W 1 125 F-O(RETN WALL) NO-IMP-ACT OYLGT ORY PO 10-09-86 70 69 00 0840 CONSTRUCTNION NO E 1 1500 FIXED-ON(OTHERN) UNSAF-SPO DYLGT DRY INJ 03-31 -87 70 69 0840 ŁO E 1 1 1000 F-O(RETN WALL) UNSAF-SPO DAWN IC-S INJ 11-19-87 
	OKLAHOMA CITY I-40 WALKER 0.P. 70 69 0850 WALKER O.P. BRIDGE NO W 1 1000 F-O(RETN WALL) UNSAF-SPD DY'LGT WET PO 06-09-87 70 69 0850 WALKER O.P. CONSTRUCTION NO E 1 2800 F-O(RETN WALL) OEF-VEH DARK DRY PO 10-15-87 70 69 00 0850 WALKER O.P. CON STR UCTION NO W 1 800 F-O(NRETN WALL ) NO-IMP-ACT DYLGT ORY PO 11-14-87 
	OKLAHOMA CITY I-40 10 69 0852 NO E 1 2500 F-O(RETN WALL ) IJNSAf-SPO OYLGT ORY PO 09-10-86 
	69 0852 NO E 1 1000 F-O(NRETN WALL ) UNSAF-SPO OYLGT ORY PD 01 -24-88 69 0852 NO E 1 1 100 F-O(RETN WALL) NO-IMP-ACT DARK ORY !NJ 03-11-88 
	OKLAHOMA CITY I-40 70 69 0853 NO W 1 2200 F-O(NRETN WALL ) NO-IMP-ACT OYLGT IC-S PD 12-3 1-87 
	OKLAHOMA CITY I-40 70 69 0854 F-O(RETN WALL ) UNSAF-SPO DYLGT WET PO 07-25-85 70 69 00 0854 NO E 1 F-O(NRETN WALL) UNSAF -SPD OYLGT IC-S PO 11-19-87 
	OKLAHOMA DEPARTMENT OF TRANSPORTATION HIGHWAY TABULATION ANAL010. PRINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE COUNTYF: (55) OKLAHOMA I-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 
	CS INT MI LOCATIFON SPECIAL INT II PEOPLE PROP TYPE CAUSE OF CONDITIONS CITY N I POST CODE DESCRIPTION FEATURES REL 01 02 VE IN-FAT OMG ACCIDENT ACCIDENT LIGHT ROAD SEV DATE 
	OKLAHOMA CITY 
	69 0859 NO E 
	1 
	F-O(RETN WALL) UNSAF-SPO 
	DYLGT IC-S PO 
	11 -19-87 
	69 54 0875 
	NO E 1 500 F-O( RETN WALL) NO-IMP-ACT OYLGT ORY PD 
	08-20-86 
	54 0875 CONSTRUCTION 0875 
	NO E 1 F-O(RETN WALL) NO-IMP-ACT OYLGT WET INJ 
	70 69 
	02-05-87 
	MO 
	E 1050 F-O(RETN WALL) UNSAF-SPD DYLGT ORY PD 
	03-3 1 -87 
	54 
	OKLAHOMA CITY 70 69 54 0876 NO W 2675 F-O(RETN WALL) UNSAF-SPD LIGHT 70 69 54 0876 NO W 2600 F-O(RETN WALL) 0-W-I 
	NO W 
	NO W 
	DARK ORY INJ 

	12-3 1 -85 
	0876 
	1 450 F-O( RETN WALL) UNSAF-SPO OYLGT IC-S
	69 
	PO
	54
	70 
	2 
	02-07-86 
	NO W 2500 F-O( RETN WALLF) UNSAF-SPO DYLGT ORY PO 10-3 1 -86 
	NO
	0876 
	70 69 54 
	0876 0876 
	70 
	69 54 
	70 69 
	54 
	W 1 F-O(RETN WALL) OEF-VEH DYLGT WET PD 11-17-86 
	IC-S
	NO \tiE 
	PD
	PD
	; 

	F-O(RETN WALL) UNSAF-SPO DAWN 
	1500 
	02-07-87 
	54 0876 IMPACT ATNUS NO 69 00 0876 
	WET
	FIXEO-O(OTŁER ) UNSAF-SPO 
	FIXEO-O(OTŁER ) UNSAF-SPO 
	DARK 
	PO

	70 69 
	1 3000
	1 
	02-16-87 
	1
	NO W 
	NO W 
	F-O(RETN WALL) NO-IMP-ACT DYLGT ORY INJ 07-02-87 

	70 
	150 
	NO W 1 1500 F-O(RETN WALL) UNSAF-SPO DYLGT WET 
	PO
	PO
	0876 

	11 -18-87 
	69 54 
	NO
	NO
	0876 

	70 
	10 69 00 0876 NO W F-O(RETN WALL) UNSAF-SPO OYLGT WET PD 04-17-88 OKLAHOMA ClTY I-40 US-77 ROBINSON O.P.F*77* 69 54 0879 ROBINSON O.P. BRIDGE NO E 2050 F-O(RETN WALL) UNSAF-SPO DARK IC-S INJ 12-28-87 OKLAHOMA CITY 70 69 0886 NO W 3400 F-O( RETN WALL) UNSAF-SPO DARK rc-s INJ o3-03-88 OKLAHOMA CITY 70 69 0920 NO E 2 800 F-O(RETN WALLF) UNSAF-SPO LIGHT IC-S INJ 01-15-88 OKLAHOMA CITY 70 69 00 0929 NO W 1 1 000 F-O(RETN WALL) UNSAF-SPO DARK IC-S PO 02-07-87 OKLAHOMA CITY 
	70 69 00 0949' NO E 1 2600 F-O(RETN WALLF) OEF-VEH OYLGT ORY INJ 10-13-66 
	70 69 0949 CONSTRUCTION NO E 1 1750 F-O(BARRIERF) UNSAF-SPO DARK ORY PO 06-22-87 CITY 70 69 0971 NO W 400 F-O(RETN WALL ) UNSAF-SPO DARK IC-S PO 12-25-87 OKLAHOMA CITY 
	W w 2 2 1200 F-O(RETN WALL) UNSAF-SPD DYLGT rc-s
	69 
	INJ 02-02-88 
	69 0980 CONSTRUCT ION NO E 1 1500 F-O(RETN WALL) UNSAF-SPO LIGHT ORV INJ 05-12-87 
	OKLAHOMA CITY 70 69 53 0989 NO E 675 F-O(GO-RAIL) DEF-VEH DYL GT ORY PO 07-16-86 
	CITY 70 69 53 01 NO W 1 F-O(RETN WALL) 0-W-I DARK IC-S PD 02-09...86 
	99F

	70 69 0991 CONSTRUCTION NO W 1 F-O(RETN WALL) D-W-I DARK DRY 
	CITY I-40 69 10 094 ON NO W. 1 2850 FIXEO-O(OTHER) OEF-VEH OYLGT DRY INJ 06-09-86 70 69 10 04 CONSTRUCTIFON NO E 2 6400 F-O(RETN WALL) 0-W-I DARK ORY INJ 09-01 -87 OKLAHOMA CITY I-40 MILE 151 70 69 0999 MILE 15 1 CONSTRUCTION NO lrl 1 2 3070 F-O(GO-RAIL) UNSAF-SPO DYLGT WET INJ OG-19-87 
	9
	99

	I-40 70 G9 1002 NO E E F -OC( RETN WALL) UNSAF-SPD DARK WET Po oa-23-85 
	70 69 10 12 CONSTRUCTION NO E FIXEO-O(OTHER ) 0-W-I DARK ORY !NJ 06-22-87 OKLAHOMA CITY I-40 70 69 1020 CONSTRUCTION E 1 F-O(RETN \tlALL) UNSAF-SPD OYLGT WET PD 07-17-87 
	CITY 

	OKLAHOMA DEPARTMENT OF TŁANSPORTATION HIGHWAY TABULATION TRAFF IC E NGINEERING DIVI SION ANAL010. PRINT ACCIDENT CONCENTRATION LISTING FOR IN-HOUSE USE COUNTY : ( 5ŁH OKLAHOMA I-40 MAINLINE FIXED OBvECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE 04-25-82 THRU 04-25-85 
	CS INT MI OIAG LOCA•TION SPECIAL INT II PEOPLE PROP TYPE CAUSE OF CONDITIONS C ITV II H POST CODE DESCRIPT ION FEATURES REL 01 02 VE IN-FAT DMG ACCIDENT ACCIDENT LIGHT ROAD SEV DATE 
	70 70 
	70 70 
	70 70 
	OKLAHOMA CITY 69 53 098 6 OKLAHOMA CITY 69 00 0989 
	I-40 I-40 
	NO 
	E 
	1 
	1 
	875 F-O(GO-RAIL) 700 F-O( RETN WALLC) 
	NO-IMP-ACT UNSAf-SPO 
	DARK LIGHT 
	DRY WET 
	IN0 PO 
	07 -11 -83 05-17-83 

	7070 
	7070 
	OKLAHOMA CITY 69 0994 69 00 0994 OKLAHOMA CCI TY 69 0998 
	I-40 I-40 
	NO NO NO 
	E W W 
	1 
	1 
	2600 FIXEO-O(OTHER ) 2500 F-O(FRETN WALLF) 500 F-O( RETN WALL ) 
	D-W-I UNSAf-SPO UNSAF-SPO 
	DARK LIGHT OY LGT 
	ORY ORY IC-S 
	!NJ PO PO 
	02-04-84 03-29-84 12-04-83 

	70 
	70 
	OKLAHOMA CITY 69 100 1 
	I-40 
	NO 
	E 
	1 
	3050 
	F-O( GO-RAIL ) 
	UNSAF-SPD 
	OYLGT 
	PO 
	03-10-64 


	n•-..J 
	TABULATION OF ACCIDENT DATA FROM 04-26-85 TO 04-26-88 RUN DATEA: 01/19/89 I-40 MAINLINE FIXED OBJECT ACCIDENTS FROM I-44 EAST TO SUNNYLANE STUDY LENGTH .oo 
	ACCIDENT 
	1 95 Ł986 1987 1988 1989 
	8

	INJ 
	INJ 
	P-0 FAT INJ 

	1 
	FAT INJ P-0 FAT INJ P-0 TOTt\L FAT INJ P-D
	16 
	TOT AL 
	TOT AL 
	FAT 

	ACCIDENTS 
	PERSONS 
	11 
	12 
	16 
	1 20 
	66 1 4 4421 
	2

	69 7 
	1 
	10 
	STUDY TOTAL(ASEVERITY) 
	FATAL INJURY PROPERTY DAMAGE TOTAL ACCIDENTS 3 56 13 192 
	3

	PERSONS 
	78 
	ACCIDENT TYPE & DAMAGE CAUSED 
	COLLISION 1985 1986 1987 198 1989 
	8

	TYPE FAT INJ P-0 TOTAL FAT INJ P-0 TOTAL FAT !NJ P-0 TOTAL FAT INJ P-0 TOTAL FAT INJ P-0 TOTAL 
	OVR-TRN(AIN-RO) 
	PARKEO-VEHICLE RAI LROAO-TRA 
	1 9 41 1 1
	6 
	66 
	1 
	24 
	69 7 9 
	16
	FIXED-OBJECT 
	RAN-OFFA-ROAD 
	S-StASAME-OIR) 
	REAR-ENO 
	I00 HEAD-ON S-S(OPP-DIR) ANGLE(TURN)I ANGLE(ATURN)NI ANGLE( I) ·ANGLE(NIA) OTHER 
	TOTAL(P.O.A) $79,275 $137. 875 $208.990 $34.510 
	STUDY TOTAL(ACCIDENT TYPEA) 
	FATAL PERCENT INJURY PERCENT PROPERTY DAMAGE PERCENT TOTAL PERCENT 
	PEDESTRIAN PARKED-VEHICLE RAILROAD-TRAIN ANIMAL 
	FIXED-OBJECT 3 1 00. 0 56 100.0 133 100.0 192 100.0 RAN-OFF-ROAD 
	REAR-ENO HE AO-ON S-S(OPP-OIRA) 
	ANGLE(TURN)NI ANGLE( ANGLE(NIA) OTHER 
	56
	TOTAL 
	3 
	100.A0 
	100.0 
	100.0 
	100. 0 
	STUDY CAUSED) $460,A650 
	TABULATION OF ACCIDENT DATA FROM 04-26-85 TO 04-26-88 RUN DATEN: 01/ 19/89 I40 MAINLINE FIXED OBJECT ACCIDENTS FROM I44 EAST TO SUNNYLANE STUDY LENGTH 
	-
	-

	.00 
	SPEED CONDITIONS 
	TYPE OF OPERA TING SPEED 
	VEHICLE 0-9 10-19 20-29 30-39 50-59 60-69 70-79 UNKNOWN TOTAL PERCENT 88 . 1
	SINGLE UNIT 5 1 1 17 23 52 
	SINGLE UNIT 5 1 1 17 23 52 
	15 3 1 186 

	SINGLE UNIT (LARGE) 1 1 2 1 1 6 2.3 
	OUAL UNIT 1 3 6 9 19 OTHER 
	211
	TOTAL 6 12 
	26 
	157. 1 
	1. 4 
	3

	.4
	69
	20 
	100 .0 
	100 .0 
	PERCENT 2.8 9.4 12. 3 27.9 32.7 

	100.0 
	ACCIDENT OCCURRENCE 
	HOUR OF THE DAY 
	DAY 
	1 2 3 4 5 8 9 10 11 12 1 2 3 4 5 6 8 9 11 12 RC ENT MON 1 2 2 2 1 1 1 1 1 1 1 3 4 1 1 25 13 .0 TUE 1 1 3 1 4 1 1 1 1 1 3 1 2 2 2 31 16. 1 WED 7 2 2 1 3 6 1 1 2 29 15 . 1 THU 1 1 3 4 1 1 1 3 1 1 3 1 27 14 .0 FRI 1 1 3 3 1 2 3 2 1 6 1 2 2 36 SAT 2 2 1 1 2 1 1 2 1 1 1 2 2 24 12.5 SUN 2 1 2 3 2 1 2 1 1 2 10.4 
	MORNINGMIO NIGHT 100.0 
	-

	() 
	TOTAL 37 35
	I"° 
	30 192 
	19.2 
	PERCENT 19.2 18.2 
	27.6 15.6 
	POTENTIAL INFLUENCING CONDITIONS 
	100 
	ROADWAY LIGHTING CONDITIONS CONDITIONS DAYLINGHT DARKNESS TWILIGHT LIGHTED UNKNOWN TOTAL 
	DRY 66 
	3 5 
	4 
	50.5 
	WETN(WATERN) 
	13 
	54 28. 1 40
	WET(NICE OR SNOW) 18 14 6 2 
	20.8 
	MUDDY NOT REPORTED 1 1 .5 TOTAL 117 51 13 1 1 192 100.0 
	PERCENT 60. 9 26.5 6.7 
	100 
	WEATHER 
	WEATHER 
	WEATHER 
	CONDITIONS 
	TOTAL 
	PERCENT 

	CLEAR 
	CLEAR 
	63 
	32.8 

	PARTLY 
	PARTLY 
	CLOUDY 
	48 
	25 .0 


	OVERCAST 
	11.9 
	RAINING 44 22.9 
	OTHER 
	TOTAL 192 100.0 
	f!Ofll:M AANt..J 
	7181 
	TABULAT ION 
	TABULAT ION 
	TABULAT ION 
	OF 
	ACCIDENT 
	DATA 
	FROM 
	04-26-85 
	TO 
	04-26-88 
	RUN 
	DATE : 
	01/19/89 

	I-40 
	I-40 
	MA INLINE 
	FIXED 
	OBJECT 
	ACCIDENTS 
	FROM 
	I-44 
	EAST 
	TO 
	SUNNYLANE 
	STUDY 
	LENGTH 
	00 

	TR
	OFFENDING 
	DR I VERS 
	CONDITION 


	CAUSE
	OF ACC ID E NT 
	F-Y0IELO 
	F-STOP 
	F-SIGNAL 
	IMP-TURN 
	IMP-START 
	IMP-STOP 
	IMP-BACK 
	!MP-PARK 
	IMP-PASS IMP-LN-CHG L-CENTER FOL-CLOSE 
	UNSAF-SPD 0-W-I ' I NATT 
	NEG-ORV ING 
	DEF -VEH 
	WRNG-WAY NO-IMP-ACT OTH ER 
	ALCOHOL INVOLVED ACCIDENT SEVERITY APPARENTLY ABT LITY ODOR SLEEP PHYSICAL OTHER NO RMAL IMPA I DETECTED SUSPECTED DEFECT CONDITION FAT INJ P-0 FAT INJ P-0 FAT INJ P-D INJ P-0 FAT INJ P-0 FAT INJ P-0 FAT P-D TOTAL PCT 
	-
	1 1 2 1.0 
	2 1.0 25 67 1 1 3 3 9 1 28 80 109 56.7 
	2 

	: 
	2 8 8 1 2 g 8 19 9 82 0
	1 

	1 1 .5
	-
	4 1 4 8 12 
	7 26 1 1 2 28 37 19.2 1 1 1 3 3 3. 1
	-· 

	I 
	106 8 1 
	192 1•00 
	100.0 
	4 1 3 
	2 
	12 3 56
	1
	TOTAL 38 
	PERCENT 19.7 55.2 1.0 4. 1 4.6 
	2.6 2.0 .5 1.5 1.0 6.2 1. 5 29 . 
	0 
	FOfll!M 4ANl.l 1'82 
	D 
	282, 1984 
	SPECIAL(a-c) 3-28-84 
	OF PROVISIONS FOR 
	SAFETY BARRIER END (SENTRE) 
	PROJECT IR-40-4 (304)147 
	These Special Provisions revise, amend, con­flicto, supersede applicable Sections of Standard Specifications for Highway Constructiono, Edition of 1976 . 
	DESCRIPTION0. The unit shall consist of interlocking collapsible thrie beam panelso, wide flange postss, slip baseso, sand containerso, and a redirecting cableo. These nents shall form a crashworthy end treatment shall meet the minimum test requirement specified in the National Cooperative Highway Research Program report 2302: 
	1. Impact at 25 degrees into the beginning length of need 
	(i.e.o, beginning of tensioned guardrail and/or concrete parapet) 60 with a 4500 lb. caro.
	2. 
	2. 
	2. 
	Impact at 0 degrees into center nose of the device (0" offset centerline of vehicle) at mph with lb0. caro. 

	3. 
	3. 
	Impact at 15 degrees into side of device between nose and beginning of length of at with an 1800 lb. caro. 

	4. 
	4. 
	Impact at 0 degrees into nose of the device (with fts. offset from centerline of vehicle) at 60 1800 lb0. car. 


	hit head-on, the shall capable simultaneously collapsing and moving laterally to re-direct an vehicle away from the end of the downstream traffic barrier. 
	redirecting cable be anchored at both ends anchors that are capable of withstanding a force 50 ,000 lbs. 
	The plate of each SENTRE post shall rigidly place anchors that are capable of withstanding a 152,000 lbso. shear and 26,500 ft-lbs in the longitudinal axis of theSENTRE and 272,000 lbso. of shear 49 , 500 ft-lbs of the lateral of SENTRE. 
	MATERIALSo. (a) General. All components shall assembled in accordance with manufacturer'ss standards and requireoentso. 
	1. Fender Panelso. The fender panels shall be fabric·ated from 10 steel triple corrugated guardrail sections meet AASHTO'Guide M-180 specificationso. fender shall 
	D-1 
	SPECIAL(b) 
	3-28-84 
	be drilled and slotted in accordance with the manufacturer 's specificationss. When assembled in field, all fender panels shall be bolted to a break away post by means of two boltss. The back each triple corrugated fender panel shall overlap be connected to the fender panel the next bay by means of a bolt and mushroom washer which fits the long horizontal slot the forward fender panel and the short vertical slot in the underlying panels. This connection method shall permit movement, front to back, of one se
	2. Redirecting Cables. front post of the shall have one 7/8" diameters, 6 x 19 galvanized steels, wire passing through it. wire rope material be made from 
	.improved plow steel with a load limit of 712,000 lbs. 
	3. Sand Containerss. The front three posts shall be fitted with containers which hold either 100 or 150 pounds sand. Two small sand containers shall be fastened to of the front postss. Two large (150 pound) sand containers shall be fastened to the third posts. sand containers shall be molded from black plastic sufficient U.V. stabilizers and anti-oxidants to provide weatherabilitys. sand container shall have a plastic lid which snaps in place after the containers have been filled with sand. Sand mass for th
	701.05 and shall contain not than two percent moisture dry weight of the at time of placement. 
	4. Nose Cover. front of the SENTRE shall be fitted 
	grey plastic "bull nose"s. The nose shall be from a plastic having sufficient U.V. stabilizers and anti-oxidants to provide weatherability. The nose shall interface to the front triple corrugated fender panel. nose shall have a surface on its section which shall suitable for mounting reflective sheeting. 
	5. Fastenerss. All boltss, nutss, and washers to assemble 
	the shall be zinc coated, commercial quality "American Standard" unless otherwise specified. 
	6. Metal Work. metal work shall be from either Ml020 Merchant Quality or A-36 steel. After fabri­cation, all metal work shall be hot galvanized in accor­dance with ASTM A-123. All welding shall done or under the direction a certified welder. 
	(b) Materials Certification. "D" Materials Certifi­cation shall be required accordance with Subsection 106.12. 
	CONSTRUCTION Installation of the shall be accomplished by experienced workmen in accordance with the recom­mendations of the manufacturer. As a supplys, the Contractor shall furnish a spare parts quantity and materials of this package will be as shown on Planss. unasssembled,materials will become the property of the Oklahoma 
	CONSTRUCTION Installation of the shall be accomplished by experienced workmen in accordance with the recom­mendations of the manufacturer. As a supplys, the Contractor shall furnish a spare parts quantity and materials of this package will be as shown on Planss. unasssembled,materials will become the property of the Oklahoma 
	SPECIAL(c) 3-28-84 

	Department Transportation and shall be delivered to Department Warehouse designated the Engineers. 
	MEASUREMENT0. Each installation will measured by the unit for each installation as shown on the Planss. Replacement packages will be measured by the unit delivered the designated warehouse in accordance with these Specificationss. 
	BASIS measured as price fors: 
	BASIS measured as price fors: 
	BASIS measured as price fors: 
	OF pr
	PAYMENTs. ovided ab
	Accepted oves, will 
	SENTRE be paid for 
	and replacement the contract 
	unit 

	SPs. 
	SPs. 
	EA. 


	SPo. SAFETY BARRIER (SENTRE)s(REPLACEMENT EA. 
	which shall be full compensation for furnishing all containers, guardrailss, postss, and all other materials, equipments, labor and incidentals to complete the work as specified. 
	D-3 
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