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(Not for release)

THE EFFECrrOF CALCIUM CHLORIDE ON FEDERAL-AID PAVEMENTS *

The information available, both experimental as well as

that obtained from the use of calcium chloride as a curing agent

on numerous federal-ald projects, during the past several years

,

seems to warrant the following general conclusions.

Surface Curing

The preponderance of the evidence seems to show that the

use of calcium chloride as a surface curing agent may be associ-
ated with surface scaling. this appears to be due, in general,

to the difficulty of securing a uniform distribution of the
material on the surface of the pavement with a consequent tendency
toward a concentration of the salt in certain areas, resulting
in a softening and scaling of the surface. for this reason the
Bureau has been reluctant To approve the use of calcium chloride
as A surface curing agent.

Integral Curing

Although reports from the fielo do not appear to associate
8ur face scaling with the use of calcium chloride as an integral
curing agent, to the same extent as when the material is useo on
the surface; tests made by the Bureau on the Maryland and Virginia
experimental roads indicate that the strength of concrete, made
with calcium chloride as an admixture, may be slightly less than
the strength of similar concrete without the admixture. whether
the reduction in strength, which has been noted in these as well
as other tests, is sufficient to be harmful is still a moot
question; and opinion, generally, is so divided that it is be-
lieved ADVISABLE TO WITHHOLD FINAL JUDGMENT, PENDING THE FIND-
INGS FROM MORE EXTENSIVE STUDIES.
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States Now" Ustng Calcium Chloride as a Curing Agent

An inspection of available State highway specifications
shows that, at the present time, calcium chloride is permitted
without restriction by twelve States as follows:

Surface Curing Integral Curing

Arkansas
Illino

i

s

Kentucky
Mi nnesota
Missouri
Tennessee
w i scons 1

n

Connect l cut
Kentucky
North Carolina
New Hampshire
South Carolina
Vermont

In addition to the above, the following ten additional
States permit the use of calcium chloride either as a surface
curing agent or as an admixture, under certain restrictions, such
as specific approval by the engineers, etc.

Surface Curing Integral Curing

Coloraoo
Kansas
Ml ssi ssIppI
Nebraska
Ohio
West Virginia

Alabama
Delaware
Iowa

Maine

Reports from District Offices

In response to a request from the headquarters office, the
District Engineers of the Bureau have recently submitted reports
on the condition of a number of federal-aid pavements cured with
calcium chloride. this information shows that the material has
been used on 76 projects - on 36 as a surface curing agent and on
40 as an admixture.

a tabulation of the replies for twenty-one states gives
the following results i

Opinion

Favorable
Un favorable
Non-committal

Surface treatment Admixture

Number of projects Number of projects

15 2|

13 4

J3 J_5

36 40
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The States covered gy these reports - which were all east

of the Rocky Mountains, with one exception - were: Alabama,

Colorado, Georgia, Illinois, Iowa, Kansas, Maryland, Michigan,

Minnesota, MississJppJ, Missouri, New Hampshire, New York, North
Carolina, Ohio, Oklahoma, Pennsylvania, Rhode Island, Tennessee,

Texas, and Vermont.

The report on each project was classified as favorable or

un favorable on the basis of the conclusions reached by the engi-
neer making the report - provided such conclusions seemed to be

justified by the evidence presented. in many cases, due to the

presence of factors which tenoed to obscure the real issue it

was found impossible to classify reports either as favorable or
UNFAVORABLE. In SUCH CASES THE REPORTS WERE CLASSIFIED AS NON-
committal.

Reference to the above table indicates at once that
opinions as to the results secured by the use of calcium chloride
as a surface curing agent are a30ut equally divided. a further
study of the reports, however, shows that on many of the projects
reporting unfavorable result 8 , as much as 3 pounds per square
yard was used. this is particularly true of the older projects
constructed when this material was first coming into use.
Practically the only deleterious effect attributed to the curing
agent is surface scaljng, and this appears to be more marked
either on projects on which 3 pounds per square yard was speci-
fied, or on projects where there was evidence that the salt had
seen unevenly applied. substantially the same conclusions were
reached by mr . clifford shoemaker of the division of construction
in a report, of a field investigation of surface-cured pavements
in Ohio and Illinois, made during |925. Mr. Shoemaker's report
concludes as follows:

1. an excess!ve amount of calcium chlor]oe - more than
2-1/2 pounds per square yard - will cause scaling.

2. An UNEVEN APPLICATION OF CALCIUM CHLORIDE - EVEN though
THE AVERAGE AMOUNT BE LESS THAN 2-| J2 POUNDS PER SQUARE YARD -

WILL CAUSE SCALING.

3. A CONCENTRATION OF THE C A LC I UM-CHLOR I DE LIQUID IN THE
LOW SPOTS OF THE PAVEMENT, CAUSED BY THE UNEVEN SURFACE, WILL
CAUSE SCALING IN THOSE AREAS.





The scaling observed by Mr. Shoemaker during h;s field

studies ranged in depth from .oj-lnch to .25-lnch !n extreme

cases. The ordinary thickness, however, was one-eighth of an

inch. The report also called attention to the fact that scal-
ing was almost unknown in Ohio prior to the introduction of
calcium chloride, and then continued with a description of
numerous other possidle causes for scaling. Figure I shows

typical scaled surfaces of concrete pavements cured by the sur-
face TREATMENT WITH CALCIUM CHLORIDE, IN ILLINOIS AND COLORADO.

THE REPORTS FROM THE DISTRICT OFFICES INDICATE, IN GEN-
ERAL, THAT THE USE OF CALCIUM CHLORIDE AS AN ADMIXTURE, IN THE
PROPORTION OF NOT TO EXCEED 2 PER CENT OF THE WE J GMT OF THE

CEMENT, HAS PROVEN SATISFACTORY - AT LEAST INSOFAR AS MAY QE

DETERMINED FROM VISUAL INSPECT JON. THE SAME TENDENCY TO SCALE

DOES NOT SEEM TO EXIST AS ON THE PAVEMENTS CURED QY A SURFACE
APPLICATION OF THE MATERIAL. HOWEVER, IN CERTAIN CASES, A

MARKED ACCELERATION OF THE SET WAS OQSERVKO, MAKING IT NECESSARY
TO CARRY ON THE FINISHING OPERATION IMMEDIATELY FOLLOW] NG THE
DEPOSITING OF THE CONCRETE. On ONE PROJECT , A TENDENCY OF THE
CEMENT TO SET IN THE DRUM OF THE MlXER WaS REPORTED. EXPERIENCE,
in those States where this method of curing has been in use for
some time, indicates that most of the mechanical difficulties
may de avoided y the use of the proper equipment, and an organ-
ization experienced in the use of the material.

Strength data searing on the use of calcium chloride as
an admixture are somewhat meager. many tests, i nclud ! ng those
made dy the bureau on the maryland and virginia experimental
roads indicate a slight decrease in strength for the concrete in

which calcium chloride is used as an admixture, as compared to
THE UNTREATED CONCRETE. Th I S APPLIES TO STRENGTH TESTS MADE AT
the age of 7 days or later and not to tests made at any early
periods. in connection with the maryland experiments, tests
made on concrete cylinders at periods up to 4 days old, indicate
an apprec i agly higher strength for the concrete containing the
admixture. as noted aqove , this differential disappe/5rs at
later periods, the normal concrete overtaking and sometimes even
passing the calcium chloride concrete.

With reference to the use of calcium chloride as an accel-
erator, IT WOULD APPEAR UNWISE TO DEPEND UPON THIS EARLY HARDEN-
ING EFFECT TO THE EXTENT OF OPENING THE ROAD TO TRAFFIC SOONER





Figure I—(Top)- Typical scaling on a concrete pavement in

Illinois, surface treated with calcium chloride.

(Bottom)- Scaling on sections of Colorado Federal-aid
project 275-A, surface-treated with calcium chloride.





THAN WOULD NORMALLY BE THE CASE UNLESS STRENGTH TESTS WERE MADE
ON THE JOB FOR THE PURPOSE OF ASCERTAINING WHEN THE DESIGN
STRENGTH HAD BEEN REACHED.

|N CONCLUSION, IT MAY BE SA)D THAT INSOFAR AS SERVICE
BEHAVIOR TO DATE IS CONCERNED, THE USE OF CALCIUM CHLORIDE AS
AN ADMIXTURE, APPEARS TO BE SATISFACTORY. In VIEW, HOWEVER,
OF THE APPARENT TENDENCY OF CONCRETE IN WHICH THE MATERIAL IS

USED TO SHOW SLIGHTLY LOWER STRENGTH THAN NORMAL CONCRETE, IT

WOULD NOT SEEM WISE TO GIVE UNQUALIFIED APPROVAL TO THIS METHOD
OF CURING, UNTIL FURTHER OATA ALONG THIS LINE HAVE BEEN OBTAINED.
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United States Department of Agriculture
Bureau of Public Roads

DIVISION OF CONTROL.

GASOLINE TAX RATFS, BY STATES

As of August 1, 1927

Showing Present Tax Rate Per Gallon and the Dates Rates Were Effective

Tax
Rate

States Date
Effective

Tax
Rate

Stat f»a
Date

Effective

Cents Cents

5 Arkansas 6/9/27 3 Montana 1/1/27
Florida 7/1/27 New Hampshire 5/1/27
Kentucky 2/21/26 Ohio 5/11/27
New Mexico 3/7/27 Oklahoma 3/23/25
South Carolina 3/23/25 Oregon 5/2U/23

Pennsylvania 7/1/27
Virginia 3/10/26 Tennessee 2/9/25

Texas 3/ 16/27
U Alabama 1/4/27 Vermont 7/1/27

Idaho 2/28/27 Wyoming U/1/25
Maryland Vl/27

7/1/25Mississippi U/l/26 2 Connecticut
Nevada U/l/25 Illinois 8/1/27
North Carolina 2/21/25 Kansas 5/1/25
South Dakota 7/1/27 Louisiana 8/1/2U
We3t Virginia 7/1/27 Minnesota 5/1/25

Mlob UUJ

X

l/l /2R

3* Georgia 8/26/25 Nebraska u/l/25
Utah U/l/25 New Jersey 7/1/27

North Dakota 7/30/26

3 Arizona 6/9/23 Rhode Island 6/1/27
California 7/29/27 Washington 1/1/2U
Colorado 5/1/27 Wisconsin 4/1/25
Delaware 3/2U/27 District of

Indiana U/l/25 Columbia 5/23/2U
Iowa 7/U/27 No
Michigan 9/U/27 Tax Massachusetts
Maine* 7/11/25 New York

Hawaii

• Due to a petition submitted to the Secretary of State the
four cent gas tax law did not become effective on July 16,1927
The tax rate will continue to be three cents.
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(Not for release )

DIGEST OF RECENT DECISIONS OF THE U; Si SUPREME COURT
RELATIVE TO INTERSTATE MOTOR VEHICLE TRAFFIC

(This brief covers the first three of a series of seven recent
decisions of the united states supreme court . the rest of the
rulings will be published in the next issue of the news letter.)

The Duke Cartage Company, at the time of the passage of the
State act (Act No. 209, Public Acts of 1923 of Michigan), concern-

ing transportation for hire by
Michigan Public Utilities motor vehicles, had three contracts
Commission v. Duke to transport from Detroit, Mich.,
266 U. S. 571 to Toledo, Ohio, automobile bodies

MADE AT THE PLANTS OF THREE MANU-
FACTURERS in Detroit and intended for the use of an automobile
manufacturer at toledo. they had been doing such hauling for

some years, and had a large investment in property used exclusively
for that purpose. they operated upon the public highways of mich-
igan, which formed a part of the route between detroit ano toledo.
They were engaged solely in interstate hauling. They had no other
business ano did not hold themselves out as a public carrier.

In 1923, the State of Michigan passed an act (Act No. 209,

Public Acts of 1923 of Michigan) which provided among other things
that all persons engaged in the transportat ion of persons or

property for hire by motor vehicle over the public highways of the

State shall be common carriers and sueject to existing laws relative
to 6uch agents. the act further provided that the motor vehicle
common carrier must carry liability insurance for the protection
of property and persons from injury. a rule adopted by the state
Public Service Commission required all common carriers to provide
an indemnity bond in an approved amount, prior to granting a

permit to operate. the act further provided for a fee to be pa i

d

by all common carriers and provided also that this fee shall be

APPROPRIATED TO THE GENERAL HIGHWAY FUND. It FURTHER PROVIDED
penalties for violations of the act or rulings of the commission.

When the Duke Cartage Company refused to recognize the

validity of the act and neglected to make any application for a

permit, the state police and local officers intended to prohibit

their use of the highways. the case was brought into court when

the company sought an injunction to prevent the state from

prohibiting them from the use of the road. duke alleged that



.1 i



the enforcement of the act would cause his company irreparable
injury, the loss of their contracts, the destruction of their
business, and the loss of a substantial part of their capital
investment. he assailed the act as invalid; and, among other
things, averred that it contravened the commerce clause of the
Constitution of the United States; that it is repugnant to the
due process clause of the fourteenth amendment, and that it

violates the constitution of michigan, because it contains a

plurality of objects, and its real object is not expressed in

the title.

The lower court granted the injunction to the Duke Cartage
Company on the grounds that the indemnity bonds required by the

act imposed a direct burden on interstate commerce and that
private carriers could not be classed as common carriers because
such an interpretation was foreign to the title of the act.

The case was thereupon appealed to the Supreme Court of
the United States. This tribunal held that the Duke Cartage
Company was a private carrier and affirmed the decree of the
lower court. the decision was based upon the following reason-
ING; The sole business of the Duke Cartage Company was inter-
state commerce, and it was limited to the transportation covered
by their three contracts. They had no power of eminent domain
or franchise under the State, and no greater right to use the
highways than anyone else. they dld not undertake to carry for

the pueljc, and did not devote their property to any public use.

The PUBLIC was not dependent on them or the use of their property
for service, and hao no right to call on them for transportation.
The State act left it to the commission to require the Duke Cart-
age Company, if they were to use the highways, to be prepared to

furnish adequate service to the public. it would make them com-
mon carriers an 0 subject them to all the burdens of that business,

and would require them to furnish bond for the protection of
those for whom they haul.

The Supreme Court had previously helo that a State may
rightfully prescribe uniform regulations necessary for the public
safety and order in respect to the operation of all motor vehicles
upon its highways - those moving in interstate commerce as well
AS others. They had also held THAT a reasonable GRADUATED license

FEE IMPOSED BY THE STATE ON MOTOR VEHICLES USED IN INTERSTATE COM-
MERCE DOES NOT CONSTITUTE A DIRECT BURDEN ON INTERSTATE COMMERCE
(Hendrick v. Maryland, 2,35 U. S. 610, 622; Kane v. New Jersey,

242 U. S. 160, 167). Such regulations were deemed reasonable and

AFFECT INTERSTATE COMMERCE ONLY INCIDENTALLY AND INDIRECTLY. BUT
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the Supreme Court held that the State had not power to impose

unreasonable regulations and they had no right to make the duke
Cartage Company act as a common carrier because this would take
away from them the use of the instrumentalities by which they
carried on interstate commerce and so would directly burden and
interfere with it. the court further held that it was a burden
on interstate commerce to compel the duke cartage company to
furnish an indemnity bond, since clearly this requirement had
no relation to public safety or order in the use of motor
vehicles upon the highways, or to the collection or compensa-
tion for the use of the highways. the police power did not
extend so far. it was held, therefore, that, if applied to
the business of the duke cartage company, the act would violate
the commerce clause of the constitution.

Moreover, it is beyond the power of a State by legisla-
tive F I AT TO CONVERT PROPERTY U8E0 EXCLUSIVELY FOR THE PURPOSES
of a private carrier into a public utility, or to make the owner

a public carrier, for that would be taking private property for

public use without just compensation, which no state can do

consistently with the due process of law clause of the fourteenth
Amendment ,

Based upon this reasoning, therefore, the decree of the
lower court was affirmed since the supreme court held that the

enforcement of the act would deprive the duke cartage company
of their rights under the federal constitution. the supreme
Court of Michigan had not decided whether the act contravened
the State constitution. The United States Supreme Court, there-
fore, affirmed the decree on the ground that the enforcement of
the act against Duke would deprive him of his rights under the

Federal Constitution.

A. J. Buck, a citizen of Washington, wisheo to operate an

AUTO STAGE LINE OVER THE PACIFIC HIGHWAY BETWEEN SEATTLE, WaSH .

,

and Portland, Ore., as a com-
buck v, kuykendall, director mon carrier for hire exclusively
of Public Works, State of for through interstate passen-
Washington, 267 U. S. 307 gers and express. He obtained

from Oregon the license prescribed
by its laws. Having complied with the laws of Washington relating
to motor vehicles, their owners and or i vers , and alleging willing-
ness to comply with all applicable regulations concerning common
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carriers, Buck then applied for the prescribed certificate of
PUBLIC CONVENIENCE AND NECESSITY, |T WaS REFUSED ON THE GROUND
that, under the laws of the state, a certificate may not be

granted for any territory which is being adequately served by
the holder of a certificate; and that, in addition to frequent
steam railroad service, adequate transportation facilities
between Seattle and Portland were already being provided by
means of four connecting auto stage lines, all of which held
such certificates from the state of washington (re buck , p.u.r.
1923 E, 737).

to enjoin interference by the off i c i al6 of the state with
the operation of the projected line, buck brought suit against
kuykendall, the director of public works. the injunction was
refuseo in the lower courts on the following grounds i buck
claimed that the action of the state officials violated rights
conferred by the federal-aid road legislation and guaranteed
both by the fourteenth amendment and the commerce clause , since
portions of the pacific highway in washington were bu i lt with
Federal-aid funds.

The State attorneys agreed that the right of Interstate
motor vehicle travel upon the public highways may be a privilege
or immunity of citizens of the united states; and a citizen may
have, under the Fourteenth Amendment, the right to travel and
transport his property upon them by auto vehicle, but he has no
right to make the highways his place of business by using them
as a common carrier for hire. such use is a privilege which may
be granted or withheld by the state in its discretion, without
violating either the due process clause or the equal protection
clause. the attorneys further argued that the highways belonged
to the State and that it might make appropriate provision for
securing the safety and convenience of the public in the use of
them. |t may impose fees with a view both to raising funds to
defray the cost of supervision and maintenance and to obtaining
compensation for the use of the road facilities provided. wlth
the increase in number and size of the vehicles useo upon a
highway, both the danger and the wear and tear grow. to exclude
unnecessary vehicles - particularly the large ones commonly used
by carriers for hire - promotes both safety and economy. state
regulation of that character is valid even as applied to inter-
state commerce, in the absence of legislation by congress which
de all specifically with the subject. neither the recent federal
highway acts, nor the earlier p08t road acts, do that. the

State statute is not objectionable because it is designed
primarily to promote good service by excluding unnecessary
competing carriers. that purp08e is within the state's police
POWER

.
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The case was then appealed to the United States Supreme
Court which held that this argument by the State's attorneys
was unsound. In its decision the Court stated that it may be

assumed that the State statute - prohibiting common carriers
for hire from using the highways without first securing a

certificate of convenience and N c:cE3f ity from the State - was
CONSISTENT WITH THE FOURTEENTH AMENDMENT J AND ALSO, THAT APPRO-
PRIATE State regulations adopted primarily to promote safety
upon the highways and conservation in their use are not obnox-
ious to the commerce clause, where the indirect burden imposed
upon interstate commerce is not unreasonable. they held, how-
ever, that the provision here in question is of a different
character. its primary purpose is not regulation with a view

to safety or to conservation of the highways, but the pro-
hibition of competition. it determines not the manner of use,

but the persons by whom the highways may be used. it prohibits
such use to some persons while permitting it to others for the
same purpose and in the same manner. moreover , it determines
whether the prohibition shall be applied by resort , through
State officials, to a test which is peculiarly within the
province of Federal action - the existence of adequate facilities
for conducting interstate commerce* The vice of the legislation
is dramatically exposed by the fact that the State of Oregon
had issued its certificate which, despite existing facilities,
declared that public convenience and necessity required the
establishment by buck of the auto stage line between seattle and
Portland. Thus, the provision of the Washington statute is a

regulation, not of the use of its own highways, but of inter-
state commerce. its effect upon such commerce is not merely
to burden but to obstruct it. such state action is forbidden
by the commerce clause. it also defeats the purpose of congress
expres6ed in the legislation giving federal aid for the construc-r
tion of interstate highways. the united states supreme court

,

therefore, reversed the decision of the lower courts which had
been favorable to the state.

A STATUTE IN MARYLAND PROHIBITS COMMON CARRIERS OF
MERCHANDISE OR FREIGHT BY MOTOR VEHICLE FROM USING THE PUBLIC

HIGHWAYS OVER SPEClFlEO
Bush v. Maloy, et al., con- routes without a permit,
stituting Public Service Com- The State Public Service
mission of Maryland, 267 U.S. 317 Commission is charged with

the duty to "investigate
the expediency of granting said permit 11 when applied for; and
it is authorized to refuse the same if it " deems the granting
of such permit prejudicial to the welfare and convenience of
the public."
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Th is statute was made an issue when George W. Bush and

Sons Co. applied for a permit to do an exclusively interstate
business as a common carrier op freight over specified routes,
alleging its willingness and intention to comply with all
applicable regulations concerning the operation of motor
vehicles. After due hearing the permit was denied. The

Company then brought suit in a court of the State to restrain
the State officials from interfering with such use of the
Company's trucks. The bill alleged, and it Was admitted by
demurrer, that the highways were not unduly congested; that
they are so constructed that they can carry burdens heavier
than that which would be imposed by the company's trucks j that
the operation of its trucks would impose no different burden
upon the highways than the operation of the trucks of the same
kind and character by private persons, which was freely permitted
and that, in refusing the permit, the commission had considered
merely "whether or not existing lines of transportation would be

benefited or prejudiced and in this way the public interest
affected." the company claimed that, regardless of permit, it

was entitled to use the highways as a common carrier in exclusive
ly interstate commerce. the trial court dismissed the bill and
its decree was affirmed by the highest court in the state .

The United States Supreme Court, to which the case was
appealed by bush, reversed the dec i s i on of the lower courts.
They held that, "This case presents two features which were not
present in Buck v. Kuykendall, No. 345, decided this day. The
first is that the highways here in question were not constructed
or improved with federal aid. this difference does not prevent
the application of the rule declared in the buck case. the
federal-aid legislation is of significance, not because of the
aid given by the united states for the construction of particular
highways, but because those acts make clear the purpose of
Congress that State highways shall be open to interstate commerce
The secono feature is that here the permit was refused by the
Commission, not in obedience to a mandatory provision of the
State statute, but in the exercise, in a proper manner, of the

broad discretion vested in it. This difference also is not of
legal significance in this connection. the state action in the
Buck case was held to be unconstitutional, not because the

statute prescribed an arbitrary test for the granting of permits,
or because the director of public works had exercised the power
conferred arbitrarily or unreasonably, but because the statute
as construed and applied invaded a field reserved by the commerce
clause for federal regulation."
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justice mcreynolds, who dissented from the opinion of
the Supreme Court, expressed the view that it was a State matter
and that regulations of this character fall within that class of
powers which may be exercised by the states until c0ngres8 has
seen fit to act upon the subject.
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(Not for release )

DIATOMACFOUS EARTH ADM] XTURE PROPOSED FOR MARYLAND CONCRETE
PAVEMENT TEST

Contributed by F. H« Jackson of the Division of Tests

a field demonstration of the effect of d i atomaceous earth,

as an admixture, on the quality of concrete pavement is to be

conducted by the maryland state roads commission in cooperation
with the Bureau. Four experimental sections, each one-quarter
mile in length, are to be constructed on the craln highway, in

Prince Georges County, Md. This experiment is a continuation
of the curing experiments on sodium silicate and calcium chlo-
ride carried out on the craln highway in 1926. three grades of
dl atomaceous earth are to be tried in comparison with one plain
SECTION, AS follows:

Plain concrete
2.\ PER CENT M CELlTE"

2\ PER CENT D I ATOM I TE (C-Mlx)

2§ PER CENT Dl ATOMACEOUS EARTH.

The SECTIONS ARE all to BE CONSTRUCTED and CURED IN THE

same manner, as nearly as possible. the consistency of the
concrete will be made in each case a8 dry as possible without
interfering with the proper handling and finishing of the con-
crete, no attempt will be made to maintain the same slump on

all four sections. however, actual determinations of the slump

will be made, as well as detailed observations regarding the ap-
parent workability of the concrete. determinations of the

amount of water used in each section will be made, as accurately
as possiele, and with special reference as to whether more or
less water is required for the sections in which the admixtures
are used, as compared with the plain concrete.

For each day's run, a set of five 6 by 6 by 30-inch beams

are to be tested at the ages of 7,28, 90, 180, and 360 days,
respectively. the beams are to remain in the molds for 24
hours and will then be cured at the site of the work , until
tested. Seven and 28-day beams will be testeo with a portable
device at the site of the work. beams for the later tests will
be taken to the arlington laboratory of the bureau.

Supplementing the field work outlined above, a series of
laboratory tests will be made to determine the relative yields

obtained with the materials, proportions, and consistencies used
in the experiments previously described.

Sect ion I
- 1:2:4-

« 2 - 1:2:4 -

" 3 - 1:2:4 -

" 4 -
I :2:4 -
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(Not for release )

VIRGINIA DEMONSTRATION ROAD BEING EXTENDED FOR MORE
EXTENSIVE INVESTIGATIONS ON AGGREGATE AND CURING

CONTRIBUTED 8Y C. A. HOGENTOGLER OF THE DIVISION OF TESTS

The Virginia demonstration road is being extended, by
building an additional five miles of concrete pavement, in order
to make more extensive investigations as to the effects, upon
the completed pavement, of various types of aggregate and methods
of curing. the construction of the original ten miles of th18
road, as a cooperative research project of the bureau and the
Virginia State Highway Commission, was completed in May, 1927.

a general outline of this project was given in the august, 1926,
issue of Public Roads. The construction of the present 5-mile
extension of the pavement which was begun in july, 1927, is ex-
pected to ee completed the latter part of this year.

The 5-mile extension includes two I /4-mile units eulLT
WITH GRAVEL AGGREGATE - ONE WITH COARSE GRAVEL AND THE OTHER
WITH FINE. AOJOlNlNG THESE SECTIONS THERE IS A 1/2-MILE LENGTH
IN WHICH STONE FROM A LOCAL QUARRY IS USED AS THE COARSE AGGRE-
GATE. Following this a curing investigation will be carried
OUT ON FOUR 1,500-FOOT SECTIONS, EACH TREATED WITH ONE OF THE

FOLLOWING MATE R I AL6 t

1. - "Cal" as an admixture. This is a commercial
product consisting of a mixture of calcium
chloride and hydrateo lime.

2. - Calcium chloride as an admixture.
3. - Sodium silicate as a surface application.
4. - Standard wet-earth coverinq.

Observations similar to those on the original ten miles,

will be made on the new extension with regard to the variables

of subgrade, climate, traffic, and construction. The new studies

WILL INCLUCE MODULUS OF RUPTURE TESTS OF BEAMS MaOE OF REPRESENT-

ATIVE samples of the concrete mixture. For each of the new cur-

ing SECTIONS THERE WILL BE MOLDED FORTY 6 X 6 X 30-INCH BEAMS,

specimens of which will be broken at the ages of i, 2, 4, 7, 14,

2|, 28, 90, 180, and 360 days. One-half of the beams from each

section will be cured by the same method used in the construction

of the section, while the other half will receive no curing other

than a wet -burlap covering for 24 hours.
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(Not for release )

NEW RESEARCH PROJECT APPROVED

Title: Motor Truck Impact as Influenced by Whe^el Type.

Approved: June 14, 1927.

leader: James A. Buchanan.

Object: To establish data from which may be determined the
relative cushioning effect of various types of motor
truck wheels.

Procedure: Impact tests will 3e made on various types of
cushion and rigid truck wheels. these tests, in general,
will be similar in type but much less extensive than
THE TESTS RECENTLY CONDUCTED WITH VaR I 0U8 TIRE EQUIP-
MENTS, THE OPERATING C0NDJTI0N8 (LOAD, SPEED, TIRES,

ETC.) WILL BE CONSTANT, EXCEPT FOR CHANGES IN WHEEL
TYPES; AND BY A COMPARISON OF THE IMPACT FORCES PRODUCED,
A DETERMINATION WILL BE MADE OF THE CUSHIONING QUAL-
ITIES, IF ANY, INHERENT IN THE VARIOUS WHEEL TYPES IN

ACTUAL USE. IT WILL BE DESIRABLE TO RESTRICT SUCH TEST

8

TO THE USE OF ONLY ONE TRUCK IN ORDER TO ELIMINATE A

POSSIBLE INFLUENCE OF TRUCK DESIGN. FOR COMPARISON WITH

THE BEST CONDITIONS OF RIGID-WHEEL OPERATION, A PNEUMATIC
TIRE STEEL-DISC WHEEL COMBINATION WILL BE INCLUDED.

the following tentative schedule of te8t6 18

proposed:

Truck: 2-ton.

Loads: 2500 lbs. and 5000 lbs. per rear wheel.

Tires: 36 inch by 6 inch dual pneumatic

36 inch by 5 inch oual new cushion

36 inch by 4 inch dual worn solio

Speeds: Full range from minimum to maximum.

Road Roughness: The artificially roughened test road at

Arlington, which includes various sizes and types of

steel obstructions bolted to a concrete roao .

Selected nearby highways of various rough-

nesses.
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Wheelb: Steel disc (for pneumatic tires)
Wood spoke - metal felloe (rigid type)
Cushion type - makes A, B, C, etc.

Instruments: The Bureau coil-spring accelerometer mounted
to recgro the vertical accelerations of the right

rear wheel. the unsprung component will be computed
from the accelerations for the various test condi-
tions and added to the static 3prung component in

order to arrive at the total vertical impact reaction.
This procedure was successfully followed in the

recent "isogram" tests and materially shortened the

WORK .

in addition to the above, it may be of advantage
to conduct selected tests on the static and impact test-
ing machines and on the reaction wheel.

Cooperation: None. The manufacturers of the truck, tires, and
wheels will be invited to make suggestions and will be

given the opportunity to have representatives observe
the tests. the consent of the highway authorities of
the District of Columbia and the State of Virginia will
be obtained prior to the use of highways under the
respective jurisdictions. the bureau of standards has
asked to be permitted to furnish an observer during the
TESTS .

Location: The Arlington Experimental Farm and nearby highways
where suitable road surfaces may be found.

Legal authority: Section 2a of the Federal Highway Act, approved
November 9, 1321 (42 Stat. 2|2) for administering
provisions of the act and for carrying on necessary
highway research and investigational studies. appro-
PRIATION designation: "Cooperative Construction of Rural
Post Roads, Administrative Expenses."

Proposed Expenditures: $3,500.00, based on an estimated test
period of three months and including all salaries,
materials, supplies, operation of equipment and con-
t ingenc ies

.
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Hjstorv; In the December, 192
1

, issue of Public Roads, results
of impact tests on several cushion wheels were published
and include the only available data on this subject. a
number of wheel companies have advanced claims that a

protection to the road is afforded by the use of cushion
WHEELS

.

Since these earlier tests were made, improved
instruments and methods for measuring impact have been
developed. wlth these it should be possible to deter-
mine more definitely whether or not any protection is

afforded the highway by the use of cushion wheels.

Date effective: It is proposeo to conduct this work during the
summer months of f927. the program can be carried out
in conjunction with the other motor-truck- i mpact work
now on hand. Much of the equipment and apparatus is now
at the Arlington Experimental Farm.
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