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DISCLAIMER STATEMENT

The material contained in this report is experimental in
nature and is published for informational purposes only.
Any discrepancies with official views or policies of the
DHT should be discussed with the appropriate Austin
Division prior to implementation of the procedures or
results. -



HISTORY

For many years traveling motorist have been faced with a fixed object
hazard just off the paved surface. Concrete headwalls were designed
in the early years toc be very close to the pavement and in most cases
were 12 inches wide and two or three feet above the shoulder.l Unfort-
unately the reconstruction rate has not kept up with the velocity of
the traveling public or the design of automobiles. These headwalls

still exist and are claiming their victims very consistently.

In early 1972 the staff of District Eight decided to plan a method for
reducing the danger of headwalls that would be quick and less expensive.
With regular maintenance forces many of these dangerous headwalls were
removed down to the natural ground,2 Removing the headwalls is a
tremendous improvement but in many instances it leaves an open area

that a vehicle will not span. By doing research on accident records,

it was determine that most critical accidents were caused by the vehicle
hitting the headwall or on large culverts the vehicle would jump the
culvert's span and crash into the wingwall. With this in mind it was
decided to eliminate the headwall and also provide a grate on the exist-
ing wingwalls.,3 This grate was designed to have a grid large enough to
prevent a thirteen inch wheel from entering and strong enocugh to carry
a legal load across the structure. If the grate is damaged and still

prevents a critical accident, it is believed the purpose is accomplished.

CONTRACT PROJECTS

Early in 1972 inflation was eating away at our programmed projects and

we found that in most cases we could only construct approximately one half

1. See Appendix 1
2. See Appendix 2
3. See Appendix 2 1.



of the roadway mileage with program funds if the full compliance

safety design criteria was utilized. Projects under consideration

at this time were rural sections that had a low volume of traffic.

In most cases, it would be almost impossible to be in full compliance
because of lack of right-of-way. An estimate was made at this time
using grates as illustrated above and downscoping our original roadway
design and it was determined that it would be possible to construct the

programmed length with minor overruns of funds.

The next step was to investigate the effects the grates will have on
hydraulics. It was found that the grates would hinder, to some degree,
the flow of water through the structure, and it is possible that drifts
would catch on the grates and completely stop them up. We have now had
three years experience with these grates and have had only very minor
problems, but the possibility of problems is constantly present. The
grates are designed so that cleaning operations are relatively simple
because the attachment is swiveled at the headwall.? A 1ift may be used

to raise the grate or remove it completely.

These grates have been used and approved on four Federal-Aid contracts,5

Very soon after the first grate was installed, a tandem wheel truck ran
off the roadway and one set of dual wheels ran across the grate. There
was no apparent damage to the grate or to the truck. The tracks indicate

the truck did not slow down and pulled back into the driving lane.
CONCLUSION

We realize these grates are not the ultimate design for safety but the
financial outlook and limited right-of-way has dictated this design.

This, like most designs, should be used as good engineering judgment

4. See Appendix 4
5. See Appendix 5 2.



dictates. There are culverts that are located downstream from a
drainage area that has been cleared and there is no doubt that small
pieces of timber will wash down and stop up the flow. Other structures
are situated in locations that are extremely hazardous and should be

lengthened no matter what the right of way and funding problems are.
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1N REPLY REFER TO

Texas F 1018(10)
Borden County
Control 2%5-3-18
US Highway 180

Mr. J. C. Dingwall
State Highway Engineer
Austin, Texas 78701

Attention: Mr. R. L. Lewis

Dear S8Sir:

Please refer to your letter of May 11, 1972 to Mr, J. C. Roberts
setting up a field review on the subject project., A copy of that
letter was furnished our cffice, This letter is to record the
general agreements reached during the meeting at the project site.

On this project and on low traffic facilities similar to this project

in District 8 the following handling of safety clearance will be
satisfactory,

1,

2.

We do not consider 30° clear area to be an unalterable

‘requirement but a desirable goal where the physical

characteristics of the site, right-of-way considerations
and ‘other features are conducive to its use,

If a structure is widened at all, it should be widened
to at least 20' clear distance from the edge of the trav=
eled lanes.

Any structure terminating within 20" of the edge of the
traveled lane will be modified to eliminate the headwall
and protected with grates or provisions will be made for
guardrail protection,



(24

Specific agreements reached on the subject project include widening
the bridge length structure at Station 457486,

Sincerely yours,

A
C S

5. F, Cary 57/;

Division Engineer



P. 0. Box 150
Abilene, Texas 79604
July 12, 1972

Mr. J. €. Dingwall

State Righway Engineer

Texas Hichway Department ’

Austin, Texas 75701 ; Re: Project ¥ 1018(10)
Control 295-3=18
U.8, Highway 180
Borden County
IrE 62

Attention: File D=5
Pear Sir:

Our 1971-72 and 1973-74 Consolidated prograue included several projects in which
we intend to plsce black base on shoulders and ACP lcvels=un on the wresent pavae
ment. Cur finished structures would include 26° travel lanes and two §° paved
shoulders, or a reuadway section of 42°'. Q(ur program called for not extending
culvert~-tyre structures if thelr roadvay clearonce were preseutly 42" or more
unless grade line required thelr adjustmimt

The Pedoral Hiphway Administration expressad some concern about certain culverts

on the sbove project snd requested a field inspectlion. A copy of their letter is
attached.

HMegare. Dean Carloom and Bill Dallas made the field insceetion for F.U.W.A. on
¥ey 24, 1972, end g3 a vosult of that meeting the following puide lines vere
eatablished:

1. All culverts of over 3° in barrel height should be extended to
a2 minimm safety clearance of 20° from pavement edge.

2. Culverts of 3°' or less bavrel height may remein at the 42' road-
way clearance provided grates were coastructed to ba fastened to
the present wing. This grate design should be just strong enocuvzh
to gulde on ocuteofecontrol velilcle acvroos safely. A new grste
could venlace those that are dsmmged. 1t was also decilded a2t this
meeting that these grates could be placed by cur msintenance forces.



M. J. C Dingwall
Attn: File D=5
July 12, 1972
Page 2

3. Headwalls should not extend above finished grade.

We have designed a grate for use on ons sisze culvert. We have studied the change
in hydraulic efficliency by using this grate and find that its effect is negligible.
This sttached design sheet is preceding our P.5.& E., Plusse review this design
and favor us with your comments.

Sm&miy yours,

g

. ¥ » "j . ( ;‘;
{ J.°C. Roberts
District Enginner

A

BAR/sa
aAttachoant

ec: TFila D=8, Attn: Joe Davis
Mr. lomer Ray, Desident Eoginesy



P. 0. Box 1£0 Divi 1 T
Abilenc, Texas 7¢604 DR& A
September 14, 1672 reea,/
' CA LA
’Lff
/( )

~Mr. J. €. Dingwall

State Highway Engineer
State Hichway lerartment
Austin, Texas 78701

RE: F 1018(10)
Control 205-3-18
U. S. 180: From MNear Bull Creek
To 4.9 Miles East
Borden County

Pear Sir:

This is in reply to your letter dated September 11, 1872 concern-
ing the ahove captioned profcect. Ve offer the followine comnents
Tor your consideraticn and fuvther action.

Ttenms 1 and 2 of your letter are correct as you have Lhom ond we
can make no further comnents. We have, lowever, several comments

-~

concerning Itenm Number 3 in the aforementioned letier.

e are presently operating on an austerity tvpe program in that
we are providing as safe a roadway as possible and covering as
much territory as possible with funds that are available. e
feel that rehabilitating the old narrow pavements and paving the
shouliders is far more fuportant than widening small structures
that create a hazard only to the person that drives off the road
in one particular spot. He have even provided a solution to this
problem and that is to cover this small opening with a grate that
will transport the out-of-control vehicle to safety.

On May 24, 1972 we made an inspection of this project {in the
presence of Mr. Dean Carlson, Bitl Dallas, R. S. HWilliamson,

Joe Davis and Bob Lindley. It was decided by all parties at this
meeting that the procedures outlined above were the product of
good Engineering judgment and that widening these small structures
would almost be ridiculous, We did agree that providing grates
for the existing wingwalls would be a safe practice on those
structures we did not wider. This was mentioned under Item 3 of




Page 2. Mr. J. C. Dingwall September 14, 1972

the Federal Highway Adminfistration’s letter dated May 26, 1972.
This letter was from Mr. Jd. F. Cery, o we are certain that he
is cognizant of decisions reached at this meeting and the
probiems involved.

Based on deci{sions reached at the above mentioned meeting we

have several sets of plans complete and ready for contracting.

We are urgently in need of resolving this matter so that we might
continue with our program of work. If there is any way we might
help in reaching a decisifon please advise.

Singerely,

F P ¥ ,‘f “,x-‘-"""f‘
. RO / ot

/‘YT-' ‘ ‘;f ‘,;J’ [ ‘(l.‘“"{, 5 4
5Jifﬂ¢ Roberts'
((District Engineer

BRL :bkt
Attached is a copy of the Federal Higaway Administration's letter

datod Jlay 26, 1972 for your ready reference. We feel that we
have complied with agreements mentioned in this letter.



CONTRACT COST

LOCATION

SIZE CULVERT

COST EACH

S.H. 70 Fisher County

U.S. 180 Borden County

U.S. 180 Scurry County

U.S. 84 Scurry County

3* X 2' thru 6' X 1.5

6' X 3¢

5' X 2' thru 7% X 5'

3" X 27

7 @ $179.00

4 @ $750.00

10 @ $355.00

2 @ $500.00
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