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EXTRACTS FROM THE PRESIDENT'S MESSAGE

Extracts from the message of President Calvin C. Coolidge
READ TO THE SECOND SESSION OF THE S I XT Y—N I NTH CONGRESS ON DECEMBER
7, 1926.

**************

"Acting upon my recommendation, the Congress has ordered
the Interstate Commerce Commission to investigate the freight -rate
structure, directing that such changes SHALL EE made jn freight
RATES AS WILL PROMOTE FREEDOM OF MOVEMENT OF AGRICULTURAL PRODUCTS

.

Railroad consolidation which I am advocating would also result in

A SITUATION WHERE RATES COULD EE MADE MORE ADVANTAGEOUS FOR FARM
PRODUCE, AS HAS RECENTLY BEEN DONE IN THE REVISION OF RATES ON

FERTILIZERS JN THE SOUTH . ADDITIONAL BENE F I T WILL ACCRUE FROM

THE DEVELOPMENT OF OUR INLAND WATERWAYS. THE MISSISSIPPI RlVER
SYSTEM CARRIES A COMMERCE OF OVER 50,000,000 TONS AT A SAVING OF

NEARLY $18,000,000 ANNUALLY. THE INLAND WATERWaYS CORPORATION
operates boats on 2,500 miles of navigable streams, and through
its relation with 165 railroads carries freight into and out of

45 States in the Union. During the past six months it has handled

over 1,000,000 bushels of grain monthly and by its lower freight

rates has raised the price of such grain to the farmer probably

cents to 3 cents a eushel. the highway system, on which the

Federal Government expends about $85,000,000 a year, is of vital

Importance to the rural regions."

***************

American Ideals.

"America is not and must not be a country without ideals.

They are useless if they are only visionary; they are only valuable

if they are practical. A nation can not dwell constantly on the

mountain tops. It has to be replenished and sustained through the

ceaseless toil of the less inspiring valleys. 3ut its face ought

always to ee turned upward, its vision ought always to ee fixed on

HIGH.

We NEED IDEALS THAT CAN EE FOLLOWED IN DAILY L I FE , THAT CAN

EE TRANSLATED INTO TERMS OF THE HOME. We CAN NOT EXPECT TO BE

relieved from toil, but we do expect to divest it of degrading

conditions. Work is honorable; it is entitled to an honorable

recompense. we must strive mightily, eut having striven there is

a defect in our political and social system if we are not in

general rewarded with success. to relieve the land of the eurdens

that came from the war, to release to the individual more of the
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fruits of his own industry, to increase hjs earning capacity and
decrease h's hours of labor, to enlarge the circle of his vision
through good roads and getter transportation, to place before him
the opportunity for education both in science and ln art, to leave
him free to receive the inspiration of religion, all these are

ideals which deliver him from the servitude of the body and exalt
him tc the service of the soul. through this emancipation from

the things that are material, we broaden our dominion over the

things that are spiritual."

Calvin Coolidge.

NEWS LETTER NOT INTENDED FOR GENERAL DISTRIBUTION

(Not for release)

Recently requests have been made for copies of the News
Letter by organizations and Individuals outside of the Bureau.
Correspondence from the field offices also indicates that copies
of the News Letter are being released to the State Highway Depart-
ments AS A SOURCE OF INFORMATION FOR STATE HIGHWAY PERIODICALS.
it was not intended that the news letter should be distributed in

this manner and it is, therefore, believed advisable to restate
briefly just what purpose the news letter is designed to fulfill.

The News Letter is intended primarily to develop unity of
purpose and concerted action in all branches of the bureau organ-
ization and to disseminate information within the bureau. |t is

aimed to accomplish these objects by articles or re pr 1 nts of
speeches which indicate the viewpoint of the chief of the 3ureau,
by announcements of research projects, by descriptions of the most
recent innovations in highway construction practices in the several

States, and by tables and other data which Indicate the general
trend of highway development. the nature of the information is

such that the news letter becomes a bureau organ designed for the

immediate information of our own personnel.

The News Letter contains material which is suitable for

general distribution and also information furnished only for the

memeers of the Bureau, In the future those articles which are

not to ee disseminated generally will be marked "not for release."

the balance of the material may be released at the discretion of
the district engineers. [t is desired that releases from the text

shall be given out in the form of typewritten copies of the news

Letter information. The original mimeographed sheets of the

PERIODICAL ARE NOT EXPECTED TO BE RELEASED. If FOUND MORE PRACTI-
cable, approved tables, charts or diagrams may ee separated from

the News Letter and given out in their original form.
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CONCRETE PAVEMENT DESIGN

Contributed by the Division of Design

(Text not for release)

For the purpose of comparing and studying the various cement
concrete pavement designs submitted ey the states for federal-ald
road work, a tabulated record of the principal features, based on
1926 practice, has seen prepared g y the division of design.

Effort was made to eliminate, so far as possible, such
designs as appeared to be unusual and to select for study the
design most representative of the usual practice in each state.
Certain States have developed standard designs which are apparently
used without variation, while other states vary such features as

depth of pavement, mix, amount and position of steel re i n forcement

,

spacing of transverse joints and even the shape of the cross sec-
T j ON , TO FIT LOCAL CONDITIONS ON EACH PROJECT . |n FOUR STATES SO

FEW PROJECTS INVOLVING CONCRETE PAVEMENTS HAVE EE EN RECEIVED THAT
NO GENERAL IDEA OF THEIR PRACTICE IN DESIGNING COULD BE OBTAINED.

|N ORDER TO PERMIT QUICK AND EASY COMPARISON OF THE DESIGNS
SELECTED AS FAIRLY REPRESENTATIVE OF PRACTICE IN EACH STATE, THE
DATA OBTAINED IN THE STUDY HAVE BEEN COMPILED IN THE FORM OF TABLES,
WHICH ARE REPRODUCED HEREWITH. ACCOMPANYING THE TABLES IS A SERIES
OF SKETCHES OF SOME OF THE UNIQUE AND INTERESTING FEATURES OF DE-

SIGN FOUND IN CERTAIN STATES,

A CASUAL EXAMINATION OF THE TAELES SHOWS THAT THE THlCKENED-
EDGE SECTION HAS BEEN ADOPTED BY A GREAT MAJORITY OF THE STATES BUT
THERE IS LITTLE UNIFORMITY IN THE METHOD OF DEVELOPING THE SECTION.
Of the seven States using the uniform-thickness design, it is

interesting to note that four are new england states, the others
being New Jersey, North Carolina and West Virginia. The engineers
in the New England States claim that the hard, rocky, soil condi-
tions MAKE IT VERY DIFFICULT TO SHAPE THE SU3GRADE FOR THE THICKENED-
edge section. These States also use gravel susbase under their
concrete pavements and considerable reinforcing steel which, they
claim, eliminates to a great extent the necessity for a thickened
edge. North Carolina uses the uniform section only in reinforced
design. marvland is the only state which now uses a thin edge,

th 1 ckene d—cent er design.

the taeles show a surprising lack of uniformity in the
amount of crown used in the various states for concrete pavements.
The amount of crown on all types of pavement has been materially
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SPECIAL FEATURES OF CONCRETE PAVEMENT DESIGNS FOR 1926
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SPECIAL FEATURES OF CONCRETE PAVEMENT DESIGNS FOR 1926
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reduced in the past ten years. the public demand for smooth-
ridlng roads and tetter appreciation 3y engineers g ^ the importance
of i mp act stresses has led to the adopt i on of rigid requirements
in finishing concrete pavements to secure a high degree of true-
ness, and this care !n finishing has permitted a reduction in

amount of crown so that >t is now feas i 3le to construct 20-foot
pavements with only one inch of crown.

The greatest variation between designs appears to qe in

the use of transverse expansion joints, some states using them at

30-foot intervals and some states omlttfng them entirely. |t will
be noted that th i rt y-three states use some k i n d of expansion joint

and that the majority of them appear to favor a slag length of from

40 to SO feet. Further research and observation of pavements
already built is necessary to determine which of the practices is

more nearly correct.

differences in local conditions no doubt justify certain
differences in design of concrete pavements but it is believed
that general agreement will eventually be reached in many major
features, mr . s'jrman of illinois, in his talk at p j nehurst ,

criticised the bureau for approving any but the th 1 ckened—edge
design, but eng ! neers from other states cr i t i c i se us for approving
the Illinois design wh ; ch has no expansion joint. We do not

believe that any one state has developed the ultimate design for

concrete pavements and, since it is not possible to reach an agree-
ment as to am j at constitutes a correct design, we feel that it would
be unwise and arbitrary for the bureau to insist at this time that

all States conform to a standard des'gn.
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REPORT OF SUB-COMMITTEE ON DESIGN OF THE A.A.S.H.O.

The report of the Sub-committee on Design of the American
Association of State Highway Officials, which was received at

the plnehurst, north carolina, meeting of the association on
November 8, 1926, contains much interesting and instructive data.
The sub-committee had at its disposal the information secured
during the year from the several states in response to its

questionnaires relative to guard rails, and amounts of widening
on curves, superelevation, and crown for pavements. the sub-com-
mittee adopted the report and submitted it to the committee on

Standards of the Association, which will consider the report at

the earliest convenient opportunity. The report was submitted by

the chairman of the sub-committee, Mr. C. H. MoorefIeld, State
highway engineer of South Carolina.

The report included the following recommendations:

Guard Rai ls

1. - That the wooden type of guard rail, if used, be limited
in height so that the center of the top board shall not be above

the center of the hub; and that wooden rails be not less than 3

inches by 10 inches in cross section.

2. - That cable guard rail consist of two 3/4-inch cables;

the lower cable to be not less than 15 inches nor more than 18

Inches above the ground, and the upper cable not less than 28 nor

more than 33 inches above the ground.

3. - That the woven-wire type of guard rail when used be 2

feet in width and placed with the top approximately 36 inches

above the ground.

4. - That guard-rail posts be spaced not exceeding |0 feet

apart and preferably not exceeding 8 feet. that the minimum

space from the inside edge of the rail to the edge of the shoul olr

of the road be 2 feet, and that the minimum distance from the samf

point on the rail to the center of the road be }2 feet.

Widening on Curves

I. - That the formula, proposeo by J. T. Voshell of the

Bureau, be followed In determining the additional width to be used

on curves; and that all curves with a radius of 1,000 feet or less

be widened.
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I
——

Formula: W - 2 (R - -J r2 _ [_£ ) + 35

W = Widening in feet

R = Radius of curve in feet

L = Wheel base of vehicles in feet (20 feet recommended)

2 (R - y R - L ) = Additional width required by two cars.

Sure re levat Ion

1. - That all curves with a radius of less than 6,000 feet
BE SUPERELEVATED

.

2. - That maximum superelevations approximate I inch per
foot of width; and that a velocity of 35 miles per hour BE USED IN

THE FORMULA FOR DETERMINING THE SUPERELEVATION.

Formula: E = .067 Vf.

R

E - Superelevation in feet per foot of width
V = Velocity in miles per hour
R = Radius of curve in feet

3. - That full superelevation ee used between the point of
curvature and the point of tangency of the curve with suitable ease-

ment distances.

Guard Ra l l

A MARKED CHANGE IN THE TYPE OF GUARD RAILS USED IN THE VARI-
OUS States has taken place during the past four years. Many of
the States have dropped the wooden style and adopted the cable or

woven wire. a number of other states are giving the cable and
woven-wire types a trial. pipe railing which was used occasionally
in 1922 has fallen completely into disuse. a new combination con-
sisting of a bottom wooden rail and a top cable is now being used

TO SOME EXTENT BY Oh I O AND NEW JERSEY.

The dimensions of the guard rails and their location vary

considerably in the several states. the minimum distance f rom the

edge of the pavement to the guard ra i l varies from i to 9 feet,

the average distance is now 43 inches. the average height of the

high-type-wooden guard ra i l is 39 inches at the present t i me ', of

the low-type -woo den guard rail, 23 inches; of the cable style,

3I-|- inches; and of the woven-wire design, 36 inches. The curb

GUARD IN COMBINATION WITH GUARD RAIL IS USED BY A FEW STATES ON

BRIDGES OR AT EXTREMELY HAZARDOUS POINTS.
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Of the 46 States reporting in 1926, 3 reported serious
accidents which were attributed to the h i gh-t ype -wooden guard
rail; i tabulated such an accident for the low-wooden, rail style;
while no accidents were marked against the cable and wovfn-w1re
DES I GNS

.

a summary of the guard rail information is shown in table |.

the detailed data for the individual states as shown in the report
of the sub-committee are given in table 2.

Widening on Curves

The methods and amount of widening on curves now used show
a wide divergence in the several States, although practically every
State widens pavements on curves to some extent. Table 3 gives
the replies taken from the 1926 questionnaire.

It has been a difficult matter to condense the replies into

a reasonable space and for this reason it has been found desirable
to omit a number of interesting computations and graphs. Table 3

gives the amount of widening used on definite degrees of curvature.

In a few States, however, the amount of widening varies with the

size of the central angle as well as with the degree of curve.

Most States widen their pavements on the inside of the curve,

although some widen on the inside, outside, or both, depending upon

local conditions.

It may be said in general that the average amount of widen-
ing has been increased since 1922. The decrease of the previous

maximum has tended toward a greater uniformity in general practice,

figure i illustrates approximately the average amount of widening

USED EY THE StATES REPORTING IN 1926. CURVES ARE ALSO SHOWN WHICH
represent a few formulas which have been suggested for determining
the proper amount of widening.

Superelevation on Curves

The amount of superelevation on curves depends upon several

factors such as the radius of curvature, length of curve, length

available for transition, width of pavement, speed of vehicles,

grade of road, and type of surfacing. as in the matter of

widening, there is a large variation in the practice of the various

States .
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Table I. - Summary of guard-rail questionnaire for 1923

Kind of Guard Rail

' Years

1322 * 1924 '
1 326

Numeer of States using:

|. - H I GH—T YPE—WOODEN GUARD RAIL
2. - Low-type-wooden guard rail : 7

3. - Wooden guard rail ! 45 : 3! : 23

4. — Caele guard ra.'l : 3 : 17 : 23

5. - Wire -mesh guard rail :: 0 : 8 : 23

6. — Wood bottom rail with cable top rail
I

u ; 1

, p
; C

7. - Cures in connection with guard
rails 'used occasionally) 5 : 3 :\ 2

Number of States reporting accidents :

caused by:

— H l GH—T YPE—WOODEN GUARD RAl L J 3

2. ~ Low—t y°e—wooden guard rail !
i

3. - CAELE-TYPE GUARD RAIL !
0

4. - WOVEN-W | RE-TYPE GUARD RAIL 0

AVERAGE HEIGHT OF GUARD RAILS REPORTED \

ey States: :

1. - Hi gh-t ype-wooden guard rail : 33 I

2. - LOW-T YPE-WOODEN GUARD RAIL I 23 i

3. - Cable-type guard rail : 3I| l

4. - W'OVEN-WIRE-TYPE GUARD RAIL I 36 l

Average distance of guard rail from edge :

OF PAVEMENT AS REPORTED EY STATES 3 43 i

Number of States reporting : 47 j
39 : 46
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Table 4 gives the answers to the 1926 questionnaire as tab-

ulated by the Sub-committee. Superelevation is now used on I-

DEGREE CURVES BY AT LEAST 9 STATES | MAN Y STATES, HOWEVER, DO NOT

SUPERELEVATE CURVES WITH A RADIUS OF MORE THAN 1,500 FEET. THE

AVERAGE MAXIMUM SUPERELEVATION IS 1.02 INCHES PER FOOT OF WIDTH,

ALTHOUGH THERE ARE SEVERAL STATES USING A MAXIMUM OF 1.5 INCHES PER

FOOT OF WIDTH. DUE TO THE WIDE VARIATIONS IN THE PREVAILING
FORMULAS, IT WAS FOUND MOST CONVENIENT TO TABULATE THE SUPERELEVA-
TION FOR DEFINITE DEGREES OF CURVATURE. A BRIEF SUMMARY OF THE
TABLE SHOWS THE AVERAGE SUPERELEVATION FOR A 5—DEGREE CURVE TO BE

0,513 INCH PER FOOT OF W'DTHJ FOR A ! 0—DEGREE CURVE, 0.79 t INCH;

FOR A I 5—DEGREE CUR'-'E , 0.315 INCH? FOR A 20—DEGREE CURVE, 0.98 INCH;

FOR A 30—DEGREE CURVE, |.0| INCHES ; AND FOR A 40—DEGREE CURVE, 1.02

Inches, The SUPERELEVATION begins AT AN AVERAGE distance OF 94
FEET FROM THE PO i NT OF CURVATURE AND REACHES AN AVERAGE OF 73 PER
CENT OF THE FULL VALUE AT THE POINT OF CURVATURE. THERE IS A GREAT
DIFFERENCE IN THE METHODS OF TRANSITION. MaNY STATES USE THE FULL

superelevation at the point of curvature and point of tangency with
an easement of i 00 to 150 feet. other states use only 50 per cent

of the full superelevation at the point of curvature with an ease-
ment distance extending from 50 to 75 feet both ways from this point.

Compensation of Grades for Curvature

Only 8 States reported any compensation for grades on curves.

In most cases the amount of compensation, where used, is determined

ey the length and radius of the curve and such local restrictions
as sight, distance and cost. table 5 shows the results of the

132s questionnaire as averaged by the sub—comm i ttee

.

California compensates for all grades of 6 per cent or more.

Tennessee makes a reduction in grade of \ per cent for each 50-koot

reduction in radius below 200 feet. oregon limits the grade to 4

per cent on curves of over 28 degrees.

Pavement Crowns

The crowns for all types of hard-surface roads are about the

same for a given width according to the answers received from the

1926 questionnaire as briefed in Table 5. A few States still use

A GREATER CROWN FOR BITUMINOUS ROADS THAN FOR THE CEMENT CONCRETE

TYPE.
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A COMPARISON OF THE 1926 TABULATION WITH THOSE MADE IN 1922

AND 1924 SHOWS A SLIGHT TENDENCY TO REDUCE THE HEIGHT OF CROWN.
| N 1922 THE AVERAGE CROWN OF AN 18-FOOT CONCRETE ROAD WAS | .83

inches; in 1924, | .77 inches; and In 1926, I .753 inches. The
AVERAGE CROWN OF A 20-FOOT PAVEMENT IN 1926 IS |.89 INCHES, AND
THAT OF A 24-FOOT PAVEMENT IS 2.482 INCHES.
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PROGRESS OF FEDERAL H I GHWAY LEGISLATION

H. R. 14254- - Introduced in the House on December 7, 1926, by
C. C. Dowe ll. of Iowa, and referred to the Committee
on Roads.

Provides for an amendment to existing Federal-
ald road legislation preventing the use of the united
States shield for any purpose other than as a marker
for United States highways.

H. R. 14565 - Introduced In the House on December 8, 1926, by Scott
Leavitt of Montana and referred to the Committee on

Roads .

Provides that the wording of the Federal High-
way ACT OF |92| BE REVISED SO AS TO RERD THAT "BEFORE
any projects are approved in any state, such state
through Its State highway department, shall select
or designate a system of highways not to exceed 7 per
centum of the total highway mileage of such state as

shown by the records of the state highway department
on December 3

1 , 1926."

H. R. 14828 - Introduced in the House on December 10, 1926, by

S. S. Arentz of Nevada, and referred to the Committee
on Roads.

First, provides for an amendment to existing
Federal-aid road legislation preventing the use of
the United States shield for any purpose other than
as a marker for United States highways.

Second, provides that the paragraph of the
Federal highway act of 192 1 be repealed, which pro-
hibits THE USE OF MORE THAN 60 PER CENT OF THE

Federal aid allotted to any State on the primary
or Interstate highways until provision has been

made for the improvement of the entire system.

H. R. 1429 - Introduced in the House on December II, 1926, by

W. F. Stevenson of South Carolina and referred to

the Committee on Roads.



.

:
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Provides that 20 per cent of the Federal- aid
road funds allotted to south carolina ee used for
the repair and majntenance of post roads which are

not main or interstate highways.

H« R* 15008 - The agricultural appropriation bill. Introduced
in the House on December 13, 1326, by W. W. Magee
of New York .

Provides for an appropriation for forest roads
and trails of $6,500,000. Of this amount $275,000
is a part of the authorization for the fiscal year

1328, and the balance !s from the authorization for

THE FISCAL YEAR 1927.

Provides for an appropriation for Federal-aid
roads of $71,000,000. Of this amount $23,800,000
is the remainder of the $75,000,000 authorized for

the fiscal year ending june 30, 1326 and the balance
is from the authorization for the fiscal year 1327.

S. 4602 - Introduced in the Senate on December 7, 1326, by

T. L. Oddie of Nevada and referred to the Committee
on Post Offices and Post Roads,

Contains provisions identical with those in

H. R. 14828.

S. 4675 - Introduced in the Senate on December 3, 1326, by

C. du Pont of Delaware and referred to the Committee
on Post Offices and Post Roads.

Provides for the construction of a post road
and military highway from a point on or near the

Atlantic coast to a point on or near the Pacific
coast .
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BUREAU PREPARING AN EXHIBIT FOR THE AMERICAN ROAD BUILDERS
ASSOCIATION CONVENTION

The Bureau ;s preparing an educational exhibit for display
at the coming convention of the amer ican road bu 1 lders association
which is to ee held in cfh i c ago from january |0 to |4, 1927. the

main display of the bureau will occupy a floor space of approxi-
mately 2,500 square feet and will ee located in the ball room of
the Coliseum on South Wabash Avenue. Another smaller exhibit,

which will consist of three standard exhibit booths, will be lo-
CATED IN THE FOYER OF THE pALMER HqUSE - THE OFFICIAL CONVENTION
headquarters

.

The main exhibit present? a view of the results of experience
and research in highway construction, accumulated in recent years,

on which the new science of highway engineering is founded.

Entering the exhieit the visitor finds himself in the office

of the highway commission of the state of utopia, typifying the

ideal highway construction agency, the operations of which have

PRODUCED A SYSTEM OF UtOP 1 AN HIGHWAYS EVERY M I LE OF WHICH IS IM-

proved to the complete satisfaction of every taxpayer.

The Commission^ operations are conducted solely on the

basis of rational principles developed out of the experience of
the past and !n harmony with the conclusions of research, unin-

fluenced ey considerations of politics and expediency.

After a further explanation of the happy solution of the

highway problem in utopia the visitor will pass into a large room

around the walls of which are arranged in horseshoe form nine

exhibit eooths. these eooths s l lust rate the successive steps

taken ey the utop i an state highway commission to locate, eulld,

maintain and operate a successful system of state highways. the

booths are entitled! traffic surveys, highway financing, subgrade

Surveys, Grading Economy, Stage Construction, Construction Cer-

tainty, Pavement Planning, Efficient Concrete Mixing, and Traffic

Serv i ce .

From the main room in wh i ch the eooths are located the

visitor passes into a discussion room on the walls of which are

hung bromide enlargements of the several booths. There, an

attendant will ee present to answer any questions that may have

occurred to the visitor and to present him with an illustrated



I
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booklet describing the subject matter of the entire exhibit.
Copies of this booklet will be furnished to district engineers
upon request.

The smaller exhibit in the foyer of the Palmer House will
CONS!?"1

" OF THREE STANDARD BOOTHS TITLED.* THE FEDEPaL-A.'D HIGHWAY
System Of The United States, Taxation Without Representation, and
Roads From Savagery To Civilization.

MODULUS OF RUPTURE BY CANTILEVER BEAM TESTS

Contributed by the Division of Tests

a simple device for testing cantilever beams in order to
determine the modulus of rupture has given a great impetus during
the past ve ar tc the field test ' ng of concrete. there is no

doubt of ~he sav'ng in time and equipment made possible by the use
of cant 1 lever-beam specimens both !n the field and in the kabora-
torv. b'jt the effect upon the test results of the numerous and
novel methods of gri=>plng the specimen and applying the load is

practically unknown.

With the idea of supplying information relative to this
test, an outline covering a variety cf methods has been drawn up

by the Division of Tests. In accordance with this program,
specimens are to be compared as to strength and uniformity. fl ve

or more specimens will be tested by each method. it is expected
that fairly close comparisons may be made as to the suitability of
the several methods since unusual precautions are being taken to

insure a uniform quality in the concrete beams.

^t present a number of the specimens have eeen made up and

some of them have been tested t'he data secured up to this time

are not sufficient to g : ve an indication of the proeable outcome

of the completed tests. as the study progresses additional methods

undoubtedly will be s ug ge 3~ed and included fn the investigation.
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MOTOR TRUCK IMPACT TESTS NOW IN PROGRESS

Contributed ey James A. Buchanan of the Division of Tests.

a special series of field motor—truck impact tests, now
being carried on by the division of tests, is expected to be com-
pleted within a few months. the objectives of these tests were
determined from a study of the data secured during the original
program which has been completed, the present work also is in

cooperation with the society of automotive engineers and the rubber
Association of America,

Based upon the findings of the original program, it is be-
lieved THAT MOTOR TRUCK IMPACT REACTIONS ARE DEPENDENT ON FOUR MAJOR
variables, namely; road roughness, tire equipment, wheel load and
VEHICLE SPEED. !t IS NOT BELIEVED THAT THE EFFECT OF ONE VARIABLE
SHOULD EE CONSIDERED WITHOUT DUE REGARD FOR THE OTHER THREE. FROM
THE ORIGINAL PROGRAM IT WAS POSSlELE TO PLOT LINES OF EQUAL IMPACT

REACTION FOR ONE ROAD CONDITION, FOUR TIRE TYPES, AND VARIOUS COM-
BINATIONS OF LOAD AND SPEED. THE RESULT WAS A SERIES OF ISODYNAMlC
CURVES FROM WHICH COULD BE READ THE MAXIMUM TOTAL VERTICAL REACTIONS
IN THOUSANDS OF POUNDS THAT MIGHT EE REASONABLY EXPECTED TO OCCUR
ON THAT PARTICULAR ROAD FOR ANY COME I NAT ! ON OF WHEEL LOAD AND TRUCK
SPEED. The DATA WERE SEGREGATED EY TIRE TYPES SUCH AS PNEUMATIC,
new cushion, new solid, and worn-out solid equipment; and the
curves represented a range of wheel loads from 0 to 20, 000 pounds
and speed from 0 to 30 miles an hour. the tests were made on the

Arlington test road which had eeen roughened by artificial ob-
struct IONS .

WrjTH VH'S PRELIMINARY I SO GRAM AS A BASIS, A PROGRAM OF TESTS
WAS FORMULATED, THE FIELD WORK OF WHICH IS EXPECTED TO BE COMPLETED
WITHIN A FEW MONTHS. A NUMBER OF HIGHWAY SECTIONS HAVE BEEN SE-
LECTED AS REPRESENTATIVE IN TYPE AND ROUGHNESS. THESE SECTIONS
WERE MARKED OFF IN ONE-TWENT I ETH MILE LENGTHS AND POINTS WERE
SPOTTED ON THE PAVEMENT WITH TRAFFIC WHiTE TO GUIDE THE TRUCKS OVER
THE TEST SECT'ONS. THE ROAD SECTIONS WERE CALIBRATED CAREFULLY
AT VARYING SPEEDS EY MEANS OF THE "ROUGHOMETER" DESCRlSED IN THE

September, I92S, number of Public Roads. The roughness limits were

approximately i 00 and 800 units at a speed of 30 mlles an hour.

Tire equipment was selected to represent the four types used
In the preliminary Investigation, namely; pneumatic, new cushion,
new solid, and worn-out solid. The average deflections of the

four types under a static load of 10,000 pounds were approximately
2.5 INCHES, 1.0 INCH, 0.7 INCH, AND 0.2 INCH RESPECTIVELY. THE
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TIRES WERE MOUNTED PERMANENTLY ON EXTRA WHEELS IN ORDER THAT T ! RE

CHANGES MIGHT BE MADE RaF ! DLV AND CONVENIENTLY BY SUBSTITUTING
WHEELS,

at the beginning of the tests, the rear-wheel loads were
standardized at 2,500. 5,000, 7,500 and i 0, 000 pounds. two trucks
were used, a 2—ton truck for the 2,500 and 5,000 pound loads and a

5—ton truck for the other loads. the light load of each truck was
accurately measured on platform scales and securely fastened in

position. Then the heavier load was built up on each truck by
adding 100-pound lead or iron weights. the positions of these
extra weights were marked on the trucks so that the wheel loads
might ee duplicated read i l y .

the trucks were operated at speeds varying ey small incre-
ments from the minimum up to the maximum speed obt a i n aele . the
average speed of each run was computed from stop-watch observations
and the known length of the test section. variations in speed
were observed from speedometers mounted on the trucks. runs vary-
ing from the average s°ee d by more than 1/2 m ? le per hour as

registered in the speedometer were discarded.

a field test program of this character made necessary a

mobile organ 1 zat ; on and equipment. to provide for this, a field
office and two loading and storage platforms were bullt on a 16-

foot, three—ton—tra ' ler chassis. on a 2—ton truck chassis, a

SPECIAL PLATFORM BODY W'aS CONSTRUCTED WITH A SWINGING CHA 1 N HOIST
PLACED AT CHE FORWARD END. In ADDITION TO HAULING THE TRAILER,
this service truck was used to carry the spare wheels, gasoline,
and general equipment necessary for. the tests.

The 2-ton and 5—ton test trucks were equipped with the coil-
spring AC CE LEROMETER 3 DEVELOPED BY THE BUREAU, WHICH WERE MOUNTED
SO AS TO FOLLOW THE VERT s CA L MOTION OF THE R I GHT REAR WHEELS. In

figure i the four pieces of rolling stock just descr i eed are shown

parked on a vacant lot near one group of the test sections. the

two motorcycles were useo by local traffic officers.

Municipal authorities in the District of Columeia and in

Alexandria, Virginia, were interested cooperators In the tests maOE
within their jurisdiction. traffic officers were assigned to

assist in the work and they were extremely valuable in making it

possiele to conduct the tests on the streets with safety, no—park i ng

signs were placed temporarily at several points to facilitate the

TESTS

.
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