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COMPOSITE CONCRETE AND WOODEN PILING A UNIQUE
FEATURE OF OREGON FEDERAL-AID BRIDGE

Compiled from reports submitted by R. E. Merrick of District | and
c. b, mccullough, bridge engineer of the

Oregon State Highway Department

Composite concrete and wooden piling was a unique feature in

the construction of the trestle section of the Feoeral-aid bridge on
United States route |0|, across the Siletz River, near Taft, Oregon.
The structure (F.A. Project No. I 10-D) consists of a 240-foot steel
swing-span over the main channel, a short approach on the north end,

AND 4|4 feet of trestle, which connects the south extremity with a

10-foot fill extending for a distance of half a m i le across an open
tide-flat. (figure i

- top )

the plans and specifications for the approach tre8tle called
for three composite piles to each bent. these composite piles were
to be constructed by first driving a timber p i le , and following it

with a section of concrete piling, driven to such a depth that the

entire timber 8ect i on was submergeo beneath the low-water line. the
object of the concrete-follower section was: (j) to resist the
attack of the teredo, which bores into wooden piling in the zone be-
tween the ground or fresh-water line and the hlgh-tlde level; and

(2) to overcome the effect of alternate wetting and drying, caused
by the rise and fall of the tide. salt water is the natural habitat
for this wood-boring mussel, which can not exist in fresh water.
Above the height subject to the ravages of the teredo ano the oxida-
tion OF THE AIR, THE CHEAPER WOODEN TYPE OF CONSTRUCTION WAS USED.
the plans at this level called for a deck of wooden stringers and a

plank floor, all laid upon concrete caps cast upon the tops of the
composite piling.

the prer-cast concrete piles were designed with a tapered
shank. (figure } - bottom ) the lower end of the pile was enlarged
to form a bell—shaped 8ecti0n, in which was constructed a socket 42

inches deep by 14 inches in diameter, which was fitted over the top
of the previously-driven timber pile. into the outer end of the

socket was fixed a cast -steel die with a cutting edge, (Figure 2)
Preparatory to driving the concrete pile, the top of the wooden pile
was trimmed so as to be about \ inch larger in diameter than the die.

as the driving progressed, the die cut away the surplu8 wood, and a

tight fit was oeta i ned between the wood and concrete sections of the

composite pile.





Fig. I (Top). - General view or composite-piling trestle

on Oregon Federal-aid bridge project I 1 0-0

(Bottom )
- Upper amo lower ends or composite piling
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The concrete piles varied in length from 22 to 56 feet. On
account of the proposed exposure to sea water, thev were cured for

MORE THAN THE 60 DAYS REQUIRED BY THE SPECIFICATIONS. The CONCRETE
IN THE PILES DEVELOPED A HIGH STRENGTH - 1,839 POUNDS AT THE END OF
7 DAYS.

Method of Construction

The first step in the construction of the trestle was the
driving of a series of test piles, to determine the character of
the foundation. these were driven to a depth of i 00 feet without
reaching a solid footing through the silt, and sand and gravel de-
posit at the site of the blrdge, after one or two days had elapsed,
it was discovered that the test piles could be driven further with
ONLY A FEW BLOWS OF THE HAMMER. Th I S CONDITION INFLUENCED THE CON-
tractor to drive the timber piles, for the entire approach, several
weeks in advance of the time when the concrete sections had become
finally cured. this was intended to give the wooden stubs ample
time to reach a condition of equilibrium with the surrounding soil.
These woocen units, from 45 to 50 feet in length, were driven so that

6 or 8 feet projected above the 8urface of the ground. m©re than 60
days later, when the concrete sections were spliced to the wooden
piles, it was discovered that the latter were held so tightly by the
surrounding soil, that it was impracticable to drive them without re-

SORT TO AUXILIARY EQUIPMENT. It WaS EVEN DIFFICULT, IN SOME INSTANCES,

TO START THE WOOCEN STUBS AFTER JETTING FOUR HOLES AROUND EACH ONE.

IT IS 8ELIEVEC THAT THE DIFFICULTIES AND COST OF CONSTRUCTION COULD
HAVE BEEN REDUCED CONSIDERABLY, IF THE TIMBER STUBS AND CONCRETE FOL-

LOWERS Had eeen driven in one continuous operation.

The driver was constructed with a pendulum lead so that, when

once set in position on a bent along the center line of the roadway,

all the piles in the bent could be driven without changing its loca-

TtON. This method made it necessary to alter the batter of the

PULES AS SHOWN ON THE PLANS, SO THAT THEIR PROJECTEO CENTER LINES

WOULD INTERSECT AT A COMMON POINT - COINCIDING WITH THE HEAD-BLOCK OF
THE DRIVER, THE CONTRACTOR USED A 7 X |0 AMERICAN HO I ST DONKEY-
ENGINE, WHICH WAS SLIGHTLY OVERLOADED BY THE CONCRETE PILES, THE

MAXIMUM LENGTH OF WHICH WAS 56 FEET. HE REC0MMEN08 AN 8-1/4 X |0

DONKEY-ENGINE WITH A SEPARATE HEAVY HEAD-BLOCK, AND WITH THE RUNNING
LINE FOR HANDLING THE PILE SET NOT LESS THAN ONE FOOT IN FRONT OF THE

MAIN HEAD-BLOCK FOR THE HAMMER.
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Developments During the Driving Operations

The first attempts at criving the concrete-pile sections were
not very successful. a no • i un i on steam hammer was tried first
with unsatisfactory results. a 4,600-pound drop hammer was then re-
sorteo to with considerable increase in driving efficiency. for
short piles, it is prosable that the steam hammer would have proved
superior, but the mass of the long composite piles was so large in

proportion to the energy developed by the steam hammer, that satis-
factory penetration could not be attained. a cast steel mushroom-
shaped follower was interposed between the hammer and the p 1 le head,
the follower was recessed beneath to allow for the insertion of a

cushion, consisting of two layers of 2-lnch spruce separated by one
inch of ru3der. holes were drilled in the flange of the follower
to permit the passage of the reinforcing bars , which projected from
the top of the p i le

.

The driving of the concrete sections was begun at the south
end on a vertical p j le , a30ut twenty feet of penetration was ob-
tained, and it was necessary to trim the badly—shattered top of the

concrete pile-. the next trial was made on one of the battered units
which, after being driven about 15 feet, broke in the center, and

fHE UPPER PORTION HAD TO BE WITHDRAWN. ThE BREAK WAS CAUSED BY LACK

OF SUPPORT AT THE MlD-SECTlON. FOLLOWING THIS EXPERIENCE, LATERAL
TIMBER ERACES WERE PLACED NEAR THE CENTER OF THE PILE, AND NO FURTHER
DIFFICULTY OF THIS KIND WAS ENCOUNTERED. ThESE BRACES PREVENTED ANY
UNDUE KICKING OF THE PILE, ESPECIALLY OF THOSE ON A BATTER.

jN ONE INSTANCE A CONCRETE P J LE WAS BROKEN , DURING THE ORlVlNG,

A SHORT DISTANCE BELOW THE GROUND LINE. Th1S WAS CAUSED BY EXCESSIVE
DRIVING, AFTER THE POINT OF THE PILE HAD PENETRATED A DEEP LAYER OF
INTERMINGLED LOGS AND STUMPS. ThE BREAK, WHICH OCCURRED ABOUT FOUR

feet above the e ell—shaped socket, was of the typical conical, com-

press i on-1 fa i lure type, the reinforcing steel was bent inward on all

sides. Repairs were made by sinking a crib, and excavating the earth

around the pile to permit the construction of an i 8-1 nch reinforced
concrete collar, from the bell to a point four feet above the top of
the break. th i s e xper 1 ence indicates that, when hard driving is an-
ticipated, it would be desirable to reduce the diameter of the sell-

shaped pile-end. this could be accomplished by reducing the diameter

of the top of the wooden pile, by cutting a shoulder around the com-

plete circumference; and also by reducing the thickness of the walls

OF THE SOCKET, AND ADDING MORE REINFORCEMENT. It WOULD ALSO BE WELL

TO PLACE A STEEL DRIVING-RING FOUR OR FIVE INCHES WIDE, AROUND THE

TOP OF THE CONCRETE PILE.





The contractor states that the steel castings, useo for the
sockets in the bell—shaded ends, were excessive in cross section
and we i qht • in his opinion a one-inch thickness would have been
sufficient, and would have reduced the cost materially. as it was,

the castings, which cost $|8 apiece, were effective as a die for cut-
TING THE HEAD OF THE WOODEN p|LE TO THE PROPER SIZE. WHETHER THIS
would be the case if the dimensions of the bell—shaped socket were
reduced must be determined by further experiment. the 45—degree
bevel on the cutting edge also resisted any sldewlse movement and
consequent splitting of obl i que —gr a i ned piles, which might have oc-
curred had the angle been flatter.

After the piles in the first bent were placed, the balance of
the driving was les8 difficult. the greater difficulty, experienced
in driving the initial piling, was probably caused by the weight of
ten feet of new sand-fill unoer the sent, which may have compresseo
the subsoil. an effort to start the stub pile by direct driving was
unsuccessful. thereafter, four holes were jetted around each stub

pile before driving was begun, and two jets were operated continuously
while the concrete followers were being driven, except for the last

few feet of penetration, when the jets were withdrawn. a crew of
eight men drove an average of 2-

|

/2 and a maximum of 5 piles in one
DAY.

THE CONCRETE PILE8 WERE DRIVEN SO THAT THE BELLS, IN THE BENTS
ON THE DANK, WERE AT LEAST 6 FEET BELOW THE LOW-WATER LEVEL. In THE
STREAM, WHERE THE WATER WAS MORE THAN 6 FEET DEEP, THE BELLS WERE
DRIVEN IN ALL CASES BELOW THE GROUND LINE, THUS GIVING ADDED STRENGTH
TO THE BENTS • THE TOPS OF THE COMPLETELY-DRIVEN CONCRETE PILES WERE

CONSIDERABLY OUT OF LINE, ON ACCOUNT OF THE DEFLECTION CAUSED BY THE
HETEROGENEOUS NATURE OF THE FOUNDATION MATERIAL. ALL VARIATIONS IN

ALIGNMENT WERE COMPENSATED BY ALTERING THE DIMENSIONS OF THE CONCRETE
CAP .

The erection of the steel span presented no unusual difficul-
ties. It was fabricated on the rest pier in a oirection parallel to
the center line of the stream, A small framed bascule BRIDGE, OPER-*

Xted by a winch, permitted the construction crew to cross the channel
ON THE NORTH END. ThIS TEMPORARY BASCULE BRIDGE WAS RAlSEO, AS OCCA-
sion required, to provide a clear pa6s aqeway for boats. except for

80me painting and miscellaneous work, the structure was finished by

December, 1926.





Advantages of Composite Piling

The principal advantage of the composite piling is the
relative ease in handling, where monolithic concrete piling
is used , especially where the piles are of great length, there
is considerable difficulty in handling them in the leads* |n

the slletz r|ver work, the use of monolithic piling would have
necessitated a reconstruction of the equipment to obtain the pro-
per batter. by utilizing a composite type, the relatively short
timber stubs could be driven first and then followed by the con-
CRETE units. This made it unnecessary to handle the entire length
of the pile at one operation.

Another advantage of the composite =>ile is the reduction in

first cost. Concrete piling costs from 4 to 6 times as much per
lineal foot as timber piling. Where the length involved is great
enough to Offset the additional cost of the socket joint, a con-
siderable saving is made possible by the timber section.

The type of piling used on this project appears to be entirely
practicable, and may be useq wherever ordinary concrete or timber
piling can ee driven.

Disadvantages of Composite Piling

The principal disadvantages of the composite filing may be

attributed to the jetting difficulties, the additional cost of the
socket joint, and the amount of driving energy absorbeo by the socket
JO INT .

|T IS MORE DIFFICULT TO JET A COMPOSITE P ) LE THAN EITHER A

CONCRETE OR TIMBER PILE ALONE, BECAUSE OF THE PRESENCE OF THE BELL-

SHAPED joint. The widened section holds the jet at a distance from

the 8ide of the pile at the normal section, and makes it difficult to

direct the stream of water under the toe, where it is most effective,

One of the most efficient types of concrete pile contains, In the

center, a pre-cast jetting pipe. i t is obvious that this construction

could not be used in a composite pile.

Apparently, the presence of so many joints, between the hammer

and the tip of the pile, causes a loss of driving energy, which the

steam hammer does not overcome.
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General Observations

In general, it may be said that there is no difficulty in-
herent IN THE CURING OF THE COMPOSITE PILE WHICH DOES NOT APPLY TO
all concrete piling. wlth regard to handling, the concrete studs
were as easy to manipulate as concrete piling of the same length
and weight; The seating of the concrete sections on the wooden
studs was, comparatively, a simple operation. In fact, toward the
end of the jod, it was found to de unnecessary to shape the top of
the wooden stub j because the cutting edge of the socket shaped the
timber to size without splitting or damage of any kind.

on this project, the reinforcing steel was carried above the

top of the concrete pile to provide a suitable connection with the
concrete caps. th i s made necessary a rather complicated follower-
block to fit around the steel. the experience gained on this project
indicates that it would be better practice to cast the concrete above
the ends of the steel, with the intent of chipping the concrete after
the driving is completed to expose sufficient steel for a proper joint
The jar of the follower-block causes the concrete to spall, in any

event, and makes necessary considerable cutting and trimming. for

this reason, it is believed that the additional expense, caused by

the elimination of the follower-block, would be more than compensated
by the savings i n driving time.

all in all, the results obtained by the use of the composite
piling were entirely satisfactory. the contractor probably lost
money on the pile driving, and if so, a considerable portion of this
loss may ee attributed to the novelty of the method, and to the lost

MOTION IN GETTING PROPERLY EQUIPPED FOR THE WORK. In THE LIGHT OF
the final penetrations, it is possible that the piles were driven 4

or 5 feet deeper than was necessary. although the results were sat-

isfactory, the costs of driving the last few feet were excessive.
Another factor, which prevented low driving costs, was the practice

of driving the stubs some weeks prior to the concrete followers,
this caused the stubs to set solidly, and resist further penetration.

The primary reason for this procedure, however, was to avoid delaying

the driver-crew while the timber p i les were being cut off, and shaped

to receive the bell-shaped socket. a further loss of time was ex-
perienced, because of the failure to cast the concrete fo llower 8 in

time to allow for their curing 3ef0re the wooden stubs were driven.

All of these delays, which increaseo the driving costs, could be

eliminated in future work.
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BUREAU EXHIBIT ON DISPLAY AT RENO, NEVADA

as a unit in the general exhibit of the department, at the
Transcontinental Highways Exposition, which is being held at Reno,

Nevada, from June 25 to July 31; the Bureau has on display the
material shown at the Sesqui centennial Exposition at Philadelphia,
together with some booths from the convention of the American Road
Builders' Association at Chicago.

The Transcontinental Highways Exposition is intended to
celebrate the completion of United States Route 40 across Nevada.
Although a considerable portion of the road is still unim^roveo, it

IS expected that the entire route will be completed at an early date,
and it is now in condition for travel without serious difficulty.

In addition to the Bureau exhibit, the general Departmental
display i nclude8 material furnished by other bureaus, whose work 18

confined largely to the western states? such as, the forest service,
Biological Survey, Extension Service, Bureau of Animal Industry, and
the Bureau of Plant Industry.

Mr, P. A. Kersey of this Bureau has been appointed by the

Office of Exhibits as representative in general charge of the Depart-
ment exhibit. Additional personnel, including several men from

the western districts of this Bureau, will be assigned by the various
bureaus to demonstrate the subject matter of the display.

W* H. LYNCH MADE DISTRICT ENGINEER OF DISTRICT 5

To fill the vacancy caused by the death of Mr. Wonders, Mr.

W. H. Lynch, who has occupied the position of acting district engi-

neer FOR SOME TIME, WAS APPOINTED DISTRICT ENGINEER OF DISTRICT 5,

EFFECTIVE JUNE 7, 1927. FUTURE CORRESPONDENCE TO THE OMAHA DISTRICT
OFFICE SHOULD EE ADDRESSED TO Mr. LYNCH , UNDER HIS NEW TITLE.
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(Not for release)

PRESENT STATUS OF UNITED STATES ROUTES 40, 4|, 51, 61, and 66

Contributed by F. W. Mills of the Division of Design

United States route 40-*morth is 65 per cent improved with
gravel, and the higher types of surfacing. another 21 per cent
consists of graced and drained road, and the balance is un improved

.

The route is surfaced continuously from Atlantic City, across New
Jersey, Delaware, Maryland, Pennsylvania, West Virginia, Ohio,
Indiana, Illinois, Missouri, practically to St. MaRvs, Kans., - a

distance of 1,300 miles - with the exception of 4.23 miles of earth
road in Pennsylvania. West of St. MaRys, in Kansas, and through
the western States of Colorado, Utah, Nevada, and California, the
route is surfaced for 42 per cent of the 1,906-mile distance w] th

GRAVEL, OR BETTER . Of THE REMAINDER, 35 PER CENT IS UNSURFACEO
EARTH ROAD, AND 23 PER CENT 18 UNIMPROVED. THE TOTAL LENGTH OF
THE ROUTE, FROM ATLANTIC CfTY TO SAN FrANCISCO, IS 3,205 MILES.

A DETAILED STATEMENT OF THE CONDITION OF THE ROAD, AS DETER-
MINED by a Bureau survey, follows:

UNITED STATES ROUTE 40-N0RTH
State : City or town : Type : Miles : Total

New Jersey : From Atlantic City :

VIA Mays Landing :

Wooostown : Concrete ,
and j

Penns Grove :b it .concrete

j

37.82:

TO Wilmington, Del. :Macadam i 6.05;

BY FERRY tGRAVEL ! 21.90:: 65.77

Delaware s From Wilmington ;

i

» %>

VIA Marshallton ! Concrete , and,
i *

i <•

TO Md. State line j bit. concrete;: : 18.80

Maryland : From Del. State line !

: via Elkton !

Aberdeen i

Baltimore :

Freder ick

Hagerstown
Cumberland : Concrete, and

Frostburg {MACADAM FOR

Keysers Br i dge {ENTIRE DIS-
: to Penna. State line TANCE : 225,70
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UN1TED STATES ROUTE 40-NQilTH (continued)
State * City or town

!
Type \ Miles : Total

PENNSYLVAN 1 A : From Md. State line «

: via FaRmington !

• Uniontown : , Br i ck , {

i
• Washington j.CONCRETE, or

: to W.Va. State line is it *macadam : 76.77
: at West Alexander ::E arth : 4.23 : 81.00

West Virginia : From Penna. State line

: via Rone ys Point j

Elm Grove [Concrete, or
: to Ohio State line IB IT. MACADAM : 15.30

Oh lo From W. Va. State line

via Cambridge
Co lumbus
Springfield
Brandt
Englewood

to Ind. State line

Brick, con-
crete, or
bit. macadam 225.00

ND I ANA From Ohio State line

via Richmond
i nd i anapoli

s

Brazi

l

Terre Haute
to I ll. State line

Brick
Concrete
Bit. macadam

7.4
138.88
4.52 150.80

\ LLJNO I

S

From Ind. State line

via Marshall
E f f i n gh am

Vandal l a

to Mo. State line

at East St. Louis

Paved for

ENTIRE ,OtS'

T ANCE 161 .3

Ml SSOUR

I

From III. State line

at St. Louis

via St. Charles
Co lumb I a

bo on v i lle

to Kans. State line

at Kansas City

Paved for

entire dis-

TANCE 256.00





-15-

UN 1 TED STATES ROUTE 40-NQRTH (continued)
State City or town Type Mi LES Total

Kansas From Mo . State line

at Kansas City
vi a oskaloosa

Lawrence

TOPEKA
Manhattan
Clay Center
Belo it

Osborne
Hi ll City
Colby
Goodland

to Colo. State line

Concrete
Gravel
EARTH

Graded and
drained

100.6

72.7

: 268.1

: 23.9 465.3

Co lorado From Kans. State line :

at Kanorado :

via Burlington :

Limon : Concrete

Denver : Gravel
Hot Sulphur Spgs.: Graded ano

Craig jdrained

to Utah State line :Un improved 512.20

Utah

Nevada

From Colo. State line

via Vernal
Duchesne
Heber
Park City
Salt Lake City
grantsv i lle

Wendover
to Nev. State line

From Utah State line

via Wells
Halle ck
Elko
Battle Mountain
Wi NNEMUCC

A

Lovelock

Wadsworth
Reno

to Calif. St ate line

: west of Verdi

Concrete, and
e it .concrete
Gravel
Un improved

Concrete

Gravel
Graded and
DRAINED
Un improveo

16.30

300.08

13.57

94.17

371/05

424. 12
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UN1TED STATES ROUTE 40-NO^TH (continued)
State : City or town

i Type j Miles : Total
Cal 1 FORN I A : From Nev, State line

: via Truckee ;

! Auburn :

! Sacramento :

t Davjs [Concrete ,
and ,

Martinez ! ! Q J T 4 CONCRETE

,

! 141.66:

: Oakland i > 8

1

t .macadam ,l 16.50

; Ferry over bay to iGraded and

s San Francisco [DRAINED ! 74.84 : 233.00

Total miles 3,205.34

Summary of Types
United States Route 40-NoRTH

Miles Per cent

Hard surface pavement, including brick,

concrete, macadam, and bituminous macadam,.. 1,550.05 48,4

Gravel 539.20 16.8

Earth, and graded and drained roads ..... 671,92 20.9

Unimproved 444 . 1

7

13.9

Total 3,205.34 100.0
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UnIted States route 41 is 85 per cent improved with gravel,
AND THE HIGHER TYPES OF SURFACING. ThE REMAINING 15 PER CENT IN-
cludes unsur faced earth roads, unimproved sections, and bridges.
With the exception of 3.4 miles of unimproveo road in Indiana, be-
tween Boston and Hammond, along Lake George, there is a continuously
surfaced road for a distance of 805 miles; beginning a short dis-
tance north of Powers, Mich., and extending through Wisconsin,
Illinois, Indiana, and Kentucky, to Murfreeseoro , Tenn,

In Michigan, Tennessee, Ge.orgia, and Alabama, the surfaced
sections total 77 per cent; the unsurfaced earth roads, 10 per cent;
and the unimproved units aggregate 13 per cent. the total length
of United States route 41 is 1,925 miles.

UNITED STATES ROUTE 41

State City or town Type i Miles ,: Total
Michigan j From Eagle Harbor

* via Houghton
t UAnse :

: Marquette \

t Princeton j

! Powers :

! Menominee j

: to Wis. State line j

[Concrete

: Macadam
;Gravel i

iUn improved

! 20.00,

I 42.00,

: 91.00:

! 70.00 ! 223.00

Wl SCONS IN From Mich. State line

via Oronto
Green Bay
Appleton
OSHKOSH
Fond du Lac

Mi lwaukee
Thompsonville
Sylvan i

a

to III. State line
Concrete
Gravel

82.00
56.00 238.00

LLINOIS From Wis. State line

via Chicago
to Ind. State line
at South Chicago Concrete 67.00
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UN1TED STATES .10UTE 41 (continued)
St ate City or town : Type j

Miles : Total
Indiana !•From III. State line :

[ via Hammond j

: Kentland
! Bo SWELL !

! Attica :

! Terre Haute !

: SullJvan !

v incennes

! Princeton :

! Evans v J lle !

! to Ky. State line i

! 1

> i

[Concrete j

[Gravel :

[Unimproved

: i

! 1

> <

* <

: 217.06
: 49.50
I 3.40 : 269.96

Kentucky From Ind. State lime

via Henderson
Di xon

Mad l sonv J lle

hopk insv i lle

to Tenn. State line

northwest of clarks-
vi lle, Tenn. Gravel 103.92

Tennessee From Ky. State line

via Clarksville
Ashland
Nashvi lle

Murfreesboro
Manchester
Jasper
St. Elmo
Chattanooga

•to Ga. State line

Concrete, or

MACADAM
Gravel
Earth

85.3
04.7
27.0 217.0

Georgi

a

From Tenn. State line

via r inggold
DaLTON
Cartersville
Atlanta
Gr 1 FFIN

Macon
Perry
T

i

fton

Valdosta
to Fla. State line

: Brick, con-
crete, or

ib it .concrete

: Macadam
:Chert and
:gravel

: Earth 2

:Un improved :

53

58

49

56
66

.32

.17

.68

.12

.81 384. 10
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UN I TED STATES ROUTE 41 ( continued)
State : CiTV OR TOWN : Type ; ! Miles Total

Flos i da : From QA . State line

: via Jasper

•
*

! Br 1 CK , OR
', Lake City jconcrete :: 42.34
! Gainesville : Macadam i : 296.96
: Oc ALA :Shell ! 13.8 !

! Tampa : Graded and

: Bradenton S DRAINED 1! 36.01'

! Fort Myers ;Un IMPROVED ! 30.5
! to Naples •Bridges ! 2.22 I 421.83

Total mi les I ,924.81

Summary of Types
United States Route 41

Miles Per cent

Hard surface pavement, including brick,
concrete, and macadam, 1, 164.15 60.5

Gravel, and shell 468.60 24.3
E ARTH, AND GRADED AND DRAINED ROADS .... I 19. 13 6.2
Unimproved 170.71 8.9
Bridges 2.22 0. 1

Total . . . 1,924.81 100.0

United States route 51 is 84 per cent surfaced with sand-clay,
gravel, and the higher types of surface. Another 9 per cent consists
OF UN SUR FACE D EARTH ROAD, AND THE BALANCE IS UN IMPROVED . ThERE IS NO

considerable distance of continuously surfaced road on this route, and
there are unimproved sections in every state excepting wisconsin, and
Kentucky. In the former, there is an unsurfaced section 76 miles in

I length. The short crossing of Kentucky, 40 miles long, is completely
SURFACED,

UNITED STATES 10UTE 51

State : City or town : Type : Miles : Total
Wisconsin : Route 2 - From Superior; Gravel : 86.5 :

via Ashland ; Concrete i
1 17.7 ;

: to Hurley :•Sand-clay j 8.6 :I 112.8

'Route 51 - From Hurley
; via Minocqua i

! Tomahawk i

! Merrill ; j

! Wausau
! Stevens Point i

; Portage j

! Madison ![Concrete j 77.0 j

: Janesville !:Bjt .macadam* 24.6 :

: to III. State line : Gravel j 172.3 i

: at Beloit :•Earth j 75.7 ; 349.6





UNITED STATES .10UTE 51 (continued)
State City or town Type M i LES Total

1 llino is From Wis. State line

via Rock ford
Rochelle
Men dot

a

laS alle

Bloom inqton

Decatur
Vandali

a

Duquo in

Carbondale
Anna

to Ky. State line
at Cairo

Concrete
City pave-
ment
Gravel
Un improved

331 .95

36.65
3.40

43.00 415.00

Kentucky From 111. State line
AT WlCKLlFFE
VIA BaRDWELL

Arl ington

Clinton
to Tenn. State line

south of Fulton

City pave-

ment
Gravel

I .00

38.92 39.92

Tennessee From Ky. State line

via Union City
Dyersburg
Rl PLEY
Memphis

to Miss. State line

north of Ho^n Lake

i Concrete , and x

:b it .concrete :

tClTY PAVEMENT
:BlT. MACADAM
: Gravel
:Un improved

49.53
10.95
28.93
38.04
19.55 47.00

Ml ssi ssi ppi

Louisiana

From Tenn. State line
via Batesville

Grenada
Canton
Jackson
HaZLEHU.-xST

Brookhaven
to La. St ate line
south of Osyka

From Miss. State line

via Amite
Hammond

to New Orleans

•.Brick, 6on-
; Crete , City
i pavement , and
:bj t. concrete
:Gravel
jEarth
:Un improved

: s.t.macadam
:Shell

: Unimproved

19.39
219.29
55.76
21.00 315.44

92.35

Total miles 1,472.1 I
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Summary of Types
United States Route 5!

Miles Per cent
Hard surface pavements, including hrick,
concrete, city pavement, bituminous con-
crete and macadam, and surface treated
macadam 644.46 43.8

Gravel, shell, and sand-clay 591.51 40.2
Earth 131.46 8.9
Unimproved } 04.68 7.1

Total 1, 472. J I I 00.0

United States route 61 is 91 per cent surfaced with gravel, and
the higher types of surface. the other 9 per cent consists of unsur-
faced earth roads. there are no unimproved sections on this route.
There is no extensive length of continuously surfaced road, since the
earth sections are scattered through all the states, with the exception
of Arkansas, and Tennessee; and in these States the distances are rela-
tively SHORT - 82 MILES, THE TOTAL LENGTH OF THE ROUTE IS 1,850 M I LES

.

UNITED STATES ROUTE 61

State ! City or town : Type : MILES J Total
Minnesota :: From U ,S ,-Canadi an bor-

: osr near Grand Portage i

! VIA Grand Marai s \

Two Harbors !

Duluth J

Pine City ;

St . Paul !

Hastings \

Red Wing ,:

Wabasha ! Brick, or j

W J NONA ;
CONCRETE !! 265.8 !

1 TO Wis, State line ; Gravel :! 191.7 :

! AT La Crecent i Graded : 8.5 !: 466.0

W| SCONSIN From Minn. State line

via La Crosse
Vi ROQUA
Prairie du Chien
Lancaster

to East Dubuque
across Ml ssi SSI PPl

River into Iowa

i Concrete , and
:city pave-'

:ment

jbi t .macadam
iGRAVEL, AND

.•CR. STONE
: Earth

18.3

12.7

81.1
16.9 129.0
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UN I TED STATES ROUTE 61 (continued)
OTATr • fllTV OF? TOWN ! Type * Mil eg •

IVI l LLO i
Tot a i

1 OWA 1
1 U»n »

(Tony HifRtiniiP *

w 1 a Mini irti/TT a iVIA (VIA Vi£U <Jr\ fc. t A <

Davenport : Brick, con- :

Muscatine : CRETE, AND J

Burlington : CITY PAVE— !

Fort Madison j MENT I 119.7 :

Keokuk ; Gravel ; 36.0 :

to Mo. State line ; Earth : 46.3 : 202 .0

Ml SSOUR i ! From Iowa State line j

via Wayland j

HaNN I BAL !

Bowl l ng Green j

St Guarleb !

Cj I All] fi «

FREDER J CKT0WN !

Cape Girardeau j

SlKESTON !

New Madrid !

HAYTI !(Concrete j 210.5 :

to Ark. State line :Gravel ! 154.4 i

NORTH OF BLYTHEV 1 LLE iEaRTH ! 79.2 i 444. 1

Arkansas ! From Mo . State line

VIA BLYTHEVI LLE

! Osceola
! GlLMORE

: Marion • HOMCRETE . AND

to Tenn. State line I ASPHALT ! 63.4
» at Memphis : Gravel : 4.8 f 68 .c

Tennessee : From Ark. State line

: at Memphis
: to Mjss. State line : Concrete : 2.0

': 14.0
: NEAR WALLS » Gravel : 12.0

Mi ssi ssippi :From Tenn. State line

: vi a Tunica
: Clarksdale
: Greenville I

: ViCKseuRG •
«

: Fayette .•Concrete : 37 .

1

; Natchez :B IT .MACADAM : 9.7

: to La. State line {Gravel ; 3C3.I
362.1

: SOUTH OF WOODVILLE :Earth : 12.2



i
* * - •

*

i , * «•-«».» '* "
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UNITED STATES ROUTE 61 (continued)
State City or town : Type *

• Ml LES : Total
Lou 1 S 1 ANA : From Miss. State line • •

•

: via St. Franci svi lle •
•

Baton Rouge :City pave- «
i

Convent ;ment I
• . I4.3 :

: to New Orleans zGravel i
• 1.50,7 ! 165.0

Total miles
| ,850.4

Summary of Types
United States Route 6!

Ml les Per cent
Hard surface pavements, including brick,
concrete, city pavement, asphalt, and
bituminous macadam 753.5 40.7

Gravel, and crushed stone 933.8 50.5
Earth, and graded and drained roads e 163 .

I

8 .8

Total , 1,850.4 100.0

United States route 66 is 50 per cent surfaced with gravel, and
THE HIGHER TYPES OF SURFACE. ANOTHER 24 PER CENT CONSISTS OF UN8UR—
FACED EARTH ROAD, AND THE BALANCE IS UNIMPROVED. ThERE IS A CONTINUOUS
PAVEMENT FROM CHICAGO TO CUBA, MO . , AND MUCH OF THE BALANCE OF THE ROUTE

IN Missouri is similarly improved. The total length of the route is

2,448 miles.

UNITEO STATES ROUTE 66
State i City or town : Type i Miles i Total

Illinois !:From Chicago
! via jol1et !

! DWI GHT !

! Bloom ington :

\ Spring; -

ei_d i

: Carlinville j

! Litchfield :

: to Mo. State line ;

j at East St. Louis

: i

' Br 1 CK , OR !

• CONCRETE 1

•'PAVEMENT FOR

[ENTIRE DIS- !

STANCE

>
<

i

;

i

! 303.0
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UNITED STATES ROUTE 66 (continued)
State Cl TY OR TOWN Type : Ml les 1

: Total
Ml SSOURI : From III. State line • <

• <

! VIA Pacj fi

c

•
• <

Sullivan jRElN. CON-
Cuba ! CRETE , AND
Rolla '. CONCRETE ! 132.6 !

Lebanon ;Macadam !! 8.2 i

Spr 1 NGFl eld :Gravel !E 18.6 :

Carthage :Graded and
Jopli N :drajked !! 105.0

I TO Kans. State line : Unimproved ! 41.6 ! !
306.0

Kansas ; ! From Mo, Sj ATE LINE
VI A Galena

Baxter Springs
! TO Okla« State line jConcrete \1 10.0

! SOUTH OF BAXTER SPGS. :Gravel ! 2.9 : 12.9

Oklahoma From Kans. State line

via Miami

VlNlTA
Tulsa
Chandler
Oklahoma City
El Reno
Br i dgeport

Cl 1 NTON
Elk City
Sayre

To Tex. State line

west of texola

Concrete ,Bi

t

concrete, or

s.t. gravel
Gravel
Earth, graded

124.3

9.7

301.0 435.0

Texas From Okla. State line :

via Claude :Bit. maoadam
Amarillo :or S. T.

Ontaric : gravel

to N.Mex. State linesEarth, graded
west of Glenrjo :Un improved

25.4
89.3
72.3 (87.0

New Mexico

:

From Tex. State line

via Tucumcari
Santa Rosa
Santa Fe

Albuquerque
Los Lunas
Grant
Gallup

to Ariz. State line

:Concrete , bi

t

•concrete, or
:bit. macadam
:Gravel
jtGradeo and

JDRAl NED

'

:Un improved

122.0
204.0

61 .6

t 112.6 500.2
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UNITED STATES ROUTE 66 (continued)
State ! City or tcwn ! Type : Miles Total

AR 1 ZONA ! From N. Mex. State line

1 VIA Navajo i

HO LBROOK
!

Hardy i

Flagstaff
\

Williams
;

Ash fork : Bit. concrete : 5.1;
Sel J GMAN j Gravel • 131.3 :

Peach Springs j Graded and
Kingman j drained j! 36.5 :

TO Cal. State line i Unimproved j! 234.1 : 407.0

Cal I forni a From Ariz. State line
west of To pock
via Needles

Daggett
Barstow
San Bernardino

to Los Angeles

Concrete, and
bit. macadam
Gravel
Unimproved

82.0
44.7
70.6 297.3

Total miles 2,448.4

Summary of Types
Uniteo States Route 66

Miles Per cent

Hard surface pavements, including brick,
reinforced concrete, concrete, bituminous
concrete, bituminous macadam, and surface
treated gravel 804.4 32.9

Gravel, and macadam 4(9.4 17.1
Earth, and graded and drained roads 593.4 24.2
Unimproved 63 I .2 25.8

Total 2,448.4 1 00.0
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(Not for release)

ANT IVENIN ADVOCATED AS A NORTH AMERICAN SNAKE-BITE SERUM

According to a circular recently received from the H. K.
Mulford Company of Philadelphia, that company is prepared to fur-
nish a serum, known as Antivenin, which is efficacious in treating
the bites of North American venomous snakes.

The serum is distributed in I 0-cub ic-cent imeter syringes,
which are sterilized and ready for immediate use. Where medical
aid is not available, it may be self-aomln i stered by injection made
under the sk i n of the thigh or, preferably, of the side of the
ABDOMEN

•

THE SYRINGE CONTAINS ENOUGH ANTIVENIN TO PROTECT AGAINST THE
AVERAGE AMOUNT OF VENOM SECRETED AT ONE TIME BY NoRTH AMERICAN SER-
PENTS. Where there is reason to believe that the poison injected

by the serpent was of unusually large quantity, or when the symptoms
develop quickly and in severe form as, for instance, in children, it

ib advisable to give a second dose within a few hours if the fl rst

has not given the desired relief. |n any oase, the entire contents
of the syringe should be injected at one dose, whether the patient
is an adult or a child*

The Mulford Company's circular advocates the application of
A LIGATURE or tourniquet immediately above the wound, if the bite

HAS BEEN INFLICTED ON A LIMB. It STATED THAT THERE IS NO PARTICU-

lar advantage in making an incision, or in applying permanganate of

potash solution or crystals, or any other chemical agents commonly

recommended for the purpose j that, in order to have an effect on

venom, potassium permanganate solution must be used in concentrations

that are injurious to the tissues.

Above everything else, the company advocates that the use of

ALCOHOL, OR ANY STIMULANT, BE AVOIDED. THESE , BY STRENGTHENING THE

circulation, tend to help the distribution of the venom throughout
the body. Strychnine or caffeine, however, may be useo if symptoms

of weakness and giddiness develop.

After the preliminary ligature has been applied, the patient

should proceed to the nearest place where antivenin may be adminis-

TERED. There is often sufficient time to have the injection made

BY A DOCTOR, SINCE NoRTH AMERICAN SNAKE VENOMS ARE USUALLY SLOW IN

ACTING. |f THE AnTIVENIN CAN BE OBTAINED WITHIN |2 TO 24 HOURS

AFTER THE BITE, THE CHANCES OF ITS BEING EFFECTIVE ARE GOOD. IN

THE MEANTIME, THE TOURNIQUET SHOULD BE KEPT IN PLACE , BUT CARE SHOULD
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be taken to release the pressure at intervals to prevent the setting
in of gangrene. as soon, however, as the serum is injected the tour—
ntquet should be released,

The list price of Antivenin is $7.50 a package, containing one
syringe, and it is available through the branches and depots of the
H, K. Mulford Company, and their principal distributors throughout the
United States.

The Bureau has been advised by the Public Health Service that
serum for the relief of snake bltes is not distributed by that ser-
vice, and there is apparently no other branch of the government from
which such a serum may be obtalneo. the head of the hygienic labora-
TORY, Dr* McCoy, states that experimental treatments of rabbits and

mice with Antivenin have indjcateo that this serum is efficacious in

the treatment of animals. No experiments have been made upon human
beings, but the head of the laboratory understands that physicians in

Texas have used the Mulforo serum with good effect. While Dr. McCoy
does not wish to commit himself as to the efficacy of .the serum for

the treatment of human beings, he states that he would not hesitate

to prescribe its use as it would probably dc some good, and certainly

could 00 no harm.

Before ordering the serum, it is suggesteo that district engi-

neers CONSULT LOCAL REPRESENTATIVES OF THE PuBLlC HEALTH SERVICE, OR

local physicians designated for the treatment of injured government

employees; In case the serum is useo, an immeoiate and complete

report should ee made to the headquarters office as to the effect of

the treatment.
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(Not for RELEASE )

NEW RESEARCH PROJECT APPROVED

Title? A StatJstjcal Analysis of H i ghway-R a i lroad Grade
Crossing Accidents, In 1926, as reported by the Steam
Railroads To the Interstate Commerce Commission.

Approved i May 28, 1927.

Leaders: A. B. Fletcher and W. G. Euot, 3d.

Object: I. To Determine the relative frequency of grade-
crossing ACCIDENTS IN RURAL AND URBAN AREAS. THE DATA
MAY BE USED LATER IN AN ATTEMPT TO ESTABLISH THE CORRECT
RATIOS WHICH GRADE CROSSING ACCIDENTS IN THE RURAL AREAS
BEAR TO THE TOTAL OF ALL THE HIGHWAY ACCIDENTS IN THOSE
AREAS*

2. TO DISCOVER ANY OTHER SIGNIFICANT EVIDENCE AS
TO CAUSES AND CONDITIONS OF ACCIDENTS WHICH MAY BE RE-

VEALED IN A MASS ANALYSIS OF THE 5,o90 ACCIDENTS REPORTED
IN 1926.

Procedure: The Bureau of Statistics of the Interstate Com-
merce Commission has on file a complete set of individual
accident reports from all railroads under its jurisdiction.
For those involving highway-railroad grade crossings the
pertinent data will be transcribed and analyzeo by means
of tabulating machines.

Cooperation: None

Location: Washington, D. C.

Legal Authority: Bureau of Public Roads Appropriation Acts,

1927 and 1928.

Proposed Expenditure: Abouu $1,000 (Salaries only of Mr.

Eliot and two assistants. No travel required. This esti-

mate INCLUDES NO STATIONERY OR TYPEWRITING EXPENSE, NOR

tabulating machine cards, nor operating costs ).

History; While the Interstate Commerce Commission has for

some years published an analysis of grade— cross i ng acci-

dents with respect to casualties and to details of railroad

operation, there has been no complete analysis of these re-

PORTS FROM THE P04NT OF VIEW OF HIGHWAY CONSTRUCTION AND

TRAFFIC REGULATION.
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(Not for release )

JOHN Ml LTON GOODELL

John MfuTON Goodell, consulting engineer to The Bureau
during ttfe years 19 18-1920, died, on june 2|, at the french
Hospital in New York City,

Mr, Goodell, who had been editor of the Engineering Record,
from |903 to 1912, retired from active business in the latter year*
Subsequently, he spent much of his time in writing books and tech-
nical ARTICLES ON SEWAGE, WATER SUPPLY f AND ROADS. HE WAS THE
author of "Location Construction and Maintenance of Roads

*

h

At the outbreak of the World Wa* /he served for a TIme with
the Committee on Public Information* later being employed as acting
CHAIRMAN OF THE U. S r Hi GHWA'* COUNC ILj A BODY CREATED tO CONTROL
THE DISTRIBUTION OF MATERIALS, TRANSPORTATION, AND LABOR FOR ROAD
WORK .

AS A CONSULTING ENGINEER FOR THE BUREAU, Mr . GOODELL WAS
CLOSELY ASSOCIATED WITH MR . LOGAN WALLER PaGE , THEN DIRECTOR OF
the Office of Public Rqads and Rural Engineering. He was also a

warm, personal friend of Mr. MacDonald.

One: of Mr, Goodell 1 s outstanding accomplishments, as con-
sultant to the Bureau, was his work in connection with the organi-
zation of the American Association of State Highway Officials.

Mr; Goodell was born at Worcester, Mass., on August 3, 1867.

He was graduated from the Worcester Polytechnic Institute, with the

degree of BkS* in C.E., in 1888, and later spent the winter of
1888-89, in post-graduate studies, at the Zurich Polytechnic Institute

In Switzerland*

He was affiliated with the American Society of Civil Engineers,

and a member of the american soclety of mechanical engineers, the

American Water W0Rks Association, the Boston Society of Cjvil Engi-

neers, and the New England Water Works Association.




