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SNOW-REMOVAL REPORT FOR THE WINTER OF 1927-28

Contributed ev H. G. McKelvey of the Division of Construction

Compiled principally from data collected from the 36 State

highway departments within the heavy—snowfall area

During the winter of 1927-28 snow was removed from 111,645

miles of main highways in the 36 states lying within the area of

heavy-snowfall, according to reports of the authorities in charge

of the work received by the bureau of public roads . the total

cost of the service as reported, was slightly in excess of five

million dollars, averaging approximately $45 a mile*

Reviewing the snow-removal reports of the past several
seasons it appears that the initial rapid extension of mileage
cleared is at an end and that hereafter increase in mileage will
be limited mainly to the addition of newly improved roads. as
shown by Table I, the mileage of the program during the pas*

season exceeded that of the previous year by only 4.6 per cent,

as compared with a gain of |5 per cent a year ago and increases
of 50 per cent or more in each of the several previous years.

The same general tendency is to be observed in respect
to the total co't of the snow-removal program - an increase of
less than 9 per cent in the last year as compared with increases
of 24, 106, and 93 per cent respectively in the three preceding
YEARS .

The average cost per mile cleared during 1927-28 was
about 4 per cent greater than the average cost of the previous
year, which in turn represented an advance of nearly 8 per cent
over the costs of the preceding season. s i nce the winter of
1925-26, the expenditure per m | le has increased only from $40.38
to $45.18. In the three years previous to the season of 1925-26
the cost per mile was less than $30.

as there is little douet that the work of removal has

been conducted with increasing efficiency each year, the increase
in cost per mile probably reflects a tendency - once the benefits
of clearing have been demonstrated - more and more completely to

remove the snow that falls. undoubtedly the work done at an

average cost of $45.18 a mile in 1927-28 represented a much more
complete service than that which in 1922-23 was done at a cost of

$28.12 a mile. In this connection it may be observed that the

reports for the past season indicate that the snowfall in 22 of
the 36 States was unusually light* Had the precipitation in

these States been heavier the average cost per mile for the last
year would doubtless have been higher.
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In the six years since the first snow-removal report
was issued there has been a steady improvement in the machines
and equipment available for the work and an increasing amount
of equipment has been employed in each successive year. the

latter fact is indicated by taele 2. s i nce | 922 the number of

truck plows in use has multiplied over |8 fold - from | 84 to

3,4|2, The numeer of tractor plows has increased in the same

period FROM 28 1 to 1,275. The fact that the total number of
eoth types of plows - 4,687 in 1927-28 - multiplied more than

ii fold in the six-year period during which the mileage of
road cleared increased only aeout 4 fold is another indication
of the greater completeness of removal. the use during the
past season of less than half the number of graders employed
during the previous year seems to indicate that the grader has
been found less effective than the truck and tractor plows.

Trend Toward State Control

In 17 of the 36 States in which snow was cleared from
the highways in 1927-28, all work done was under the super-
VISION of the State highway department . In 15 other States
WORK WAS DONE BY BOTH THE STATE AND THE COUNTIES OR OTHER LOCAL
GOVERNMENTS. In SOME OF THESE STATES THE STATE HIGHWAY DEPART-
ment cooperated with the local author j ties, in others the counties
independently cleared certain roads under their jurisdiction
and so added to the mileage cleared by the state. |n only 4
States in 1927-28 was the work done solely under local control.

In 1922-23, the first year for which reports were received,
the work was done exclusively sy the State in I I States, ey both
the State and the local governments in one State, and exclusively
ey the local governments in 8 States. Since that year there has
been a steady trend toward increased activity by the State and
decreased activity by the local governments as indicated ey
Table 3.
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Table 3.- Control op snow removal

• Number of States
Winter Control

exclus 1 vely

by State

: Control by

: State and local

i governments

: Control

i exclusively
! BY LOCAL
; GOVERNMENTS

1
922-23

: I 1 1 8

1923-24
; 21 :

o 13

1924-25 21 i 3 12

1 925-26 14 | 16 i 4

1926-27 10 ; 19 : 7

1927-28 17 15 ! 4
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Snow-Removal Costs

to determine approximately the cost of snow removal, the

Bureau of Public Roads has made a brief study during the past
year of the expenditures in those states and counties where
records were most readily available. the territories selected
are fairly representative, and their costs in each case have been
reduced to a cost per inch-mile of snow removed.

These figures are not expected to supply a reliable scale
with which to estimate the cost of snow removal from rural high-
ways generally, but it is believed that they will suggest within
reasonable limits, the probable cost of work of this nature in

areas of similar snowfall and temperature and like working
cond i t i ons

.

While the average total depth of snowfall over the entire
area during the season is employed in calculating the cost per

inch-mile for its removal, it is well known that it is never
necessary to remove all the snow that falls. when the temper-
ature is above the freezing point during or after the storm the

snow melts rapidly and does not need to be removed. also it is

the practice in most states not to remove snow which falls to

depths of less than 2 inches. for these and similar reasons the

costs per inch-mile reported hereafter are probably lower than
the true costs of the work actually performed.

However, it will be observed that the costs reported in

many instances include capital investments which rightly should
be charged to the work of several years, eut which, because of
the inadequacy of accounting methods employed, it is tvlot possible
so to distribute with sufficient accuracy to warrant the attempt .

The inclusion of these items would tend to increase the cost.

For these and other reasons the costs which are presented
hereafter should be regarded as rough approximations. So re-
garded, IT IS BELIEVED THAT THEY WILL BE FOUND USEFUL UNTIL SUCH
TIME AS MORE ACCURATE ANALYSES MAY BE POSSIBLE.
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Methods and Costs of Snow Removal in Iowa.

Iowa is divided into 9 engineering districts. Snow re-
moval from the State highways is directed by the maintenance
engineer of the state highway department through the various
district engineers. these engineers usually appoint assistant
district engineers to take charge of snow removal and other
maintenance work, and these assistant engineers in turn sub-
divide the districts into maintenance sections, consisting of

from one tc three counties, which are placed in charge of
maintenance superintendents. numerous counties remove snow
from country roads , but this report covers state work only.

Table 4 shows the snowfall, temperature, cost of snow
removal per inch-mile of road, equipment used, and other data
for the entire state of i owa , segregated ey districts. dis-
trict no. 5 is located in the southeastern part of the state
where the weather and other conditions prevailing during the

past winter contributed towards reducing the cost of the re-
moval work to a minimum. because of the unusually low total
cost of the work, the data were not considered representative
and the average per inch-mi le was not computed.

The mileage under the caption "Road cleared" includes
the roads in each district where snow removal may be required,
but certain sections may be so located topographically as to

make little if any clearing work necessary during the season,
while other sections may need strenuous efforts in order to

keep them open and passable.

The State reports that 30 per cent of the roads in the
various district programs were protected from drifting condi-
tions with snow fence or by other means, where such protection
was considered necessary. fo r t' i str i cts |, 2, 3, 4, 7 and 8,

it has been estimated that 80 per cent of the work was on
initial or patrol clearing, and 20 per cent on widening oper-
ATIONS. For district 5, all of the work represents initial
CLEARING, AND FOR DISTRICTS 6 AND 9, 90 PER CENT WAS INITIAL
AND |0 PER CENT WIDENING WORK. THE TOTAL COST ITEMS INCLUDE
PURCHASE OF EQUIPMENT; PURCHASE, INSTALLATION AND REMOVAL OF
SNOW FENCE, WAGES PAID LAEORERS, FOREMEN, AND MOTOR DRIVERS,
AND THE SALARY OF THE MAINTENANCE SUPERINTENDENT. Of COURSE,
TO MAKE THE COST PER INCH-MILE MORE RELIABLE AND USEFUL, THE

AMOUNTS EXPENDED FOR EQUIPMENT, SNOW FENCE, AND FOR THE OTHER
ITEMS SHOULD EE SHOWN SEPARATELY BUT THOSE DATA ARE NOT AVAIL-
ABLE FOR THE PAST SEASON.
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Methods and Costs of Snow Removal in New York

The State of New York experiences generally considerable
snowfall. its.removal from the maim highways is accomplished
by the counties or townships, and in some instances by both

.

In Table 5 are given data on the cost per inch-mile for several
counties in the western, central, and eastern sections of the

State .

Chautauqua County lies along the shore of Lake Erie,

and in the extreme southwestern part of the State. Approximately
60 per cent of the work involved consisted of initial or patrol
clearing, and 40 per cent of widening operations. about 30 per

cent of the total expenditure was for the purchase of equipment;
18 per cent was for the purchase, installation and removal of
snow fence; |7 per cent was for wages of labor, foremen, motor
drivers and for superintendence; 10 per cent covered deprecia-
tion, upkeep or rental of equipment, insurance on laeor , etc.,
and 25 per cent was for such items as gasoline, oil, garage

charges, and materials. the superintendent of highways in

charge of this county contends that the cost of snow-removal
work does not depend so much on the depth of fall as upon the

direction and intensity of the wind during the precipitation,
attention is called to the fact that the cost per inch-mile

for this county was computed from a total cost about 30 per

cent of which was used for the purchase of equipment, and 18

per cent for the purchase and manipulation of snow fence.

The main highways of Cattaraugus county, adjoining
Chautauqua county on the east and forming a part of the south-
ern TIER OF THE STATE, WERE COVERED WITH A TOTAL OF APPROX-
IMATELY 55 inches of snow during the past winter. The aggre-
gate COST INDICATED FOR THE REMOVAL WORK INCLUDES THE AMOUNTS
SPENT FOR LABOR, FOREMEN, MOTOR DRIVERS, AND SUPERINTENDENTS;
ESTIMATED AMOUNTS TO COVER OVERHEAD EXPENSE, UPKEEP OF EQUIP-
MENT, INSURANCE ON LABOR, AND MISCELLANEOUS ITEMS. SEVENTY
PER CENT OF THE WORK WAS INITIAL OR PATROL CLEARING, AND 30
PER CENT WAS THE WIDENING OF PRELIMINARY CUTS. |N ADDITION
TO THE TOTAL SHOWN, THE COUNTY EXPENDED $7,300 FOR THE PUR-
CHASE OF NEW EQUIPMENT AND SNOW FENCE. THE INSTALLATION AND
REMOVAL OF SNOW FENCE WAS ACCOMPLISHED BY THE TOWNSHIPS. |T

IS REPORTED THAT 50 PER CENT OF THE MILEAGE IN THE PROGRAM
WAS PROTECTED BY SNOW FENCE.
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The total cost of the work in Erie county, surrounding
the city of buffalo, may be separated into the following items;

43.9 per cent for the purchase of equipment and snow fence;

34 per cent for the installation and removal of snow fence,

wages of labor, foremen, and motor drivers, and salary of

super 1 ntendents; 22 . | per cent for the insurance of labor and

for miscellaneous expenses. |t is believed that the high cost
per inch-mile is accounted for largely by the fact that approx-
imately 66 per cent of the total cost was expended on purchase

of equipment, insurance of labor, etc. another factor that

should be considered is that this county includes hilly terrain
which is responsible for considerable drifting.

Niagara, the extreme northwestern county of the State,

bounded on the west by the niagara rlver, and on the north by

Lake Ontario, experienced an average depth of 37.5 inches of

snow during the winter of 1927-28, and a mean temperature of

35.5 degrees. The data in Table 5 show that $5,537 was ex-

pended ON SNOW REMOVAL WORK FOR THE ENTIRE SEASON. FORTY-
seven per cent of that sum was used for the installation and

removal of snow fence and the remainder for the wages of labor,

foremen and motor drivers, the salary of superintendents, esti-

mated amounts for overhead, equipment depreciation, upkeep, or

rental, insurance of labor , and other miscellaneous items.

Widening work was accomplished eut these costs were not segre-
gated FROM THE OTHER WORK. ALL ROADS WERE PROTECTED FROM
drifting where such protection was necessary.

Onondaga County, which includes the city of Syracuse,
is well organized for the removal of snow from its rural roads.
With regard to the data shown in Table 5, 75 per cent of the
roads on the program were protected from drifting; 30 per cent

of the work represented initial or patrol clearing; and 70 per

cent widening activities. the total funds expended cover the

FOLLOWING items; $5,326 FOR THE RENTAL AND REPAIR OF EQUIPMENT,
AND ALSO FOR DEPRECIATION, CARRYING CHARGES AND INTEREST ON
THE investment; $(,824 FOR THE MANIPULATION OF THE 8 MILES OF
SNOW FENCE HANDLED BY THE COUNTY; $7,367 AS WAGES OF LABOR,

FOREMEN, AND MOTOR DRIVERS; AND $3,665 FOR SUPPLIES AND OTHER

EXPENSES .
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Warren County is situated within rather a mountainous
territory lying on the shore of lake george and east and south
of the Adirondack State Park. The total cost shown in Table 5

for the snow-removal work includes percentages paid for the

installation and removal of snow fence; wages of labor, fore-
men, and motor drivers, and salaries of superintendents; put

excludes expenditures made for the purchase of equipment or

its upkeep, the initial cost of snow fence, &no amounts esti-

mated for overhead expense, or miscellaneous items, slx miles

of snow fence were provided where drifting conditions were

serious, and an ample width of cleared roadway was maintained
throughout the winter.

Snow-Removal Methods and Costs in Rhode Island

The State of Rhode Island employs a snow-removal fqrce

continuously throughout the winter so as to have personnel
always in readiness to operate when the snow has fallen to

the required depth. the snow—removal work is in charge of a

number of district engineers, with headquarters at providence,
working under a maintenance superintendent who reports to the

chief engineer. the equipment when not in use is stored at a

central shop or at various division shops scattered over the

State. When the falling snow reaches a depth of 2 inches,

each foreman notifies his division engineer that he is begin-
ning operations on his section. during a storm each district
engineer remains at his home or office until all 0 f his fore-
men have reported and then goes into the field to supervise
the work. when the storm ends and the initial clearing is com-
pleted, the foremen telephone to the principal office that the

roads in their respective sections are open. under this method
of procedure, the data indicate that snow removal cost the

State an average of $4.55 per inch-mile for the season of 1927-

28. The mean temperature for the State last winter was about
44 degrees. The average width of the plowed cut, after widen-
ing, was 24 feet. Approximately 60 per cent of the cost was

expended on initial clearing amd 40 per cent on widening. the

total cost upon which the cost per inch-mile was based represents

expenditures for labor, fuel and oil, but does not include any

charge for equipment or its depreciation, overhead, or insurance.

About 80 per cent of the cost was for labor and 20 per cent for

fuel and oil.
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Snow-Removal Methods and Costs in Connecticut

The State of Connecticut is divided into eleven repair
districts each jn charge 0 f a supervisor of repairs whose
duties include the removal of snow under the general direction
of the State engineer of maintenance. The State confines its

SNOW-REMOVAL WORK TO THE STATE HIGHWAYS. |n SOME INSTANCES
the towns clear their local roads, but data on such work are
not included in taele 6 which gives the information for the

State work only. The snow-removal equipment is owned by the

State and loaned to the various maintenance districts on a

rental easis, plows and trucks are allotted to each district,
but when not needed at these locations are withdrawn and re-

allotted to other districts where a heavy snowfall has occurred.

The total cost of the work for the different districts
includes wages paid labor, foremen, and motor drivers, equip-
ment depreciation, upkeep and rental, and other miscellaneous
items, but omits costs involving the purchase of equipment,
the purchase or handling of snow fence, charges for superin-
tendence, or any estimated amounts for overhead expense, or
insurance of labor. both initial and widening work were carried
on, but no segregation of cost of these activities was made.

The cost per inch-mile for District No. 7 is high be-
cause THIS DISTRICT LIES IN THE BERKSHIRE H I LLS REGION AT THE
NORTHWESTERN CORNER OF THE STATE, WHERE HEAVY DRIFTS ARE EN-
COUNTERED. Furthermore, although it is estimated from the

United States Weather Bureau data that an average of 27.6
inches of snow fell over the entire district during the season,
the State records show that 63 inches of snow fell in certain
sections of the district.
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Snow-Removal Methods and Coptb in West Virginia

West Virginia reports sno.w-removal operations for the

northern part of the State only. • With i n this section one of

THE ENGINEERING DIVISIONS, LOCATED IN MOUNTAINOUS TERRITORY,

KEPT 27 1 MILES OF ITS ROADS CLEAR OF SNOW FO R THE SEASON OF

1927-28 AT AN AVERAGE COST OF 45 CENTS PER IMCH-MILE. THE

MEAN TEMPERATURE FOR THE WINTER VMS 41.5 DEGREES, AND OPEN

ROADS WERE MAINTAINED AT A WIDTH *.F |6 FEET. THE WORK WAS

DONE WITH 23 TRUCK DISPLACEMENT PLOWS, ONE ROTARY PLOW WITH

A TRUCK MOUNT, AND TWO ONE-MAN GRADERS. THE AVERAGE SEASONAL'

SNOWFALL OVER THE ENTIRE DIVISION WAS 53.2 INCHES, AND $3,440

was the t0t4l expenditure for its removal. twenty—e i ght per

cent of this amount was charged against equipment depreciation;

44 per cent was for the hire of labor, foreman, and motor

drivers; 4 per cent for salary of superintendents; 6 per cent

estimated for overhead expense; 17 per cent for equipment up-

keep, gas, oil, tire repair and garage pent, and i per cent

for handling snow fence.

Snow-Removal Methods and Costs in Ari zona j

Arizona submitted snow-removal data for only one engi-
neering division. This division lies in the center of the

State between Maricopa County on the south and Grand Canyon
National Park on the north. During the winter of 1927-28, The
snowfall averaged 2^.8 inches and the mean temperature was 46.7
degrees. The sections of road cleared were not continuous but
were scattered over the division in areas with variable depths
of snowfall. the aggregate length of road cleared equaled 1 46
miles with an average width of |8 feet . the equipment used
consisted of 3 displacement plows mounted on tractors, and 7

graders pulled ey motor trucks. elghty-f]ve per cent of the
activities were confined to initial clearing or patrol work
and |5 per cent to widening operations. the work cost $2,715,
or an average of 75 cents per inch-mjle. the sum total was
segregated as follows: 33 per cent for hire of laeor, foremen,
and motor drivers; 47 per cent for equipment depreciation,
upkeep or rental; and 20 per cent for gas, oil and grease.
Snow fence 0 and other drift-preventive measures were not employed.
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Snow-Removal Methods and Costs in Wisconsin

While the snow-removal data for Wisconsin are segre-

gated INTO THE NINE ENGINEERING DIVISIONS OF THE STATE HIGHWAY

commission, the work is accomplished 6y the various counties
without the financial aid or the active control of the state
authorities. winter maintenance of the main highways is in

charge of the respective county highway commissions with funds

provided by the counties. |n some instances the townships
clear their roads, using town funds, but such activities are

not included in this report.

as may ee seen in table 7, the roads of all divisions,
with the possible exception of those in division 9, where light

snowfall was reported during the past winter, were protected

from drifts with generous sections of snow fence. likewise,

with the exception of division 5 and the other divisions shown

blank under the caption "wlpth cleared 1', more or less widening

work was accomplished. for division 3, 25 per cent of the

total cost was for widening activities; division 4, 35 per cent

Division 7, 60 per cent; and in Division 8, 26 per cent of the

cost covered this class of work.

Divisions 3, 4 and 8 report that their total cost for

s n ow—removal work includes purchase of equipment jn the propor-
tions of 25, 30, and 15 per cent respectively. division 7 re-
ports that their total cost did not include the purchase of
equipment and the remaining divisions made no report concern-
ING this item. Division 3 supplied the information that the

cost of superintendence is paid from general county funds, and
Division 7 states that amounts paid superintendents and esti-
mated CHARGES FOR OVERHEAD ARE NOT INCLUDED IN THE TOTAL COST
OF SNOW-REMOVAL WORK; BUT THE OTHER DIVISION REPORTS GENERALLY
INDICATED THAT THEIR RESPECTIVE TOTALS INCLUDED THE SALARY OF
SUPERINTENDENTS. FOR ALL THE DIVISIONS REPORTING, INCLUDING
3 AND 7, THE TOTAL COST INCLUDED, AS A RULE, AMOUNTS FOR THE
PURCHASE AND HANDLING OF SNOW FENCE; WAGES PAID LA SO R ,

FOREMEN,
AND MOTOR DRIVERS; ESTIMATED PERCENTAGE FOR OVERHEAD EXPENSE

;

EQUIPMENT DEPRECIATION, UPKEEP, OR RENTAL; INSURANCE OF LABOR
AND OTHER MISCELLANEOUS ITEMS.
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Although the cost per inch-mile, as shown by Table 7,

varies to some extent in the different districts, the figures
are reasonably uniform, when the different local conditions
are taken into consideration. the similarity in the figures
is also very close in view of the fact that no scientific cost
accounting methods were used.

General Snow-Removal Statistics

the attached table of general statistics shows the kind
of mileage cleared and total cost of snow—removal work together
with the equipment used during the winter of 1327-28 in the

36 States within the heavy-snowfall area. The data were col-
lected from the State highway departments, with one or two ex-

ceptions WHERE THE COUNTIES FURNISHED THE INFORMATION. |T

should ee eorne in mind that the data include the work done by

the States and the one or two counties mentioned, on their
main highways, eut do not include similar work done by the

various counties and townships on their local roads, or snow-
removal operations carried on by municipalities, transportation
companies, puelic institutions and divers business agencies.

The average cost per mile for snow removal, which has
been given in previous years, has e e en omitted from this table.

the attached map shows the available data with regard
to the location of the main roads which were kept open for

winter traffic during the snow season of 1927-28. the infor-
MATION for Maine was not received in time to be shown on this
MAP .



r

a



UNITED STATES OEPAATWNT OF AGRICULTURE

Bureau or PutLlo Roads - OlviilON or QonwtrvOTIOn

tHOt REMOVAL DATA - IIMTDt 1987-29

i Total milcasc iWin. am tux. t

I STAIK ROADS )AVERa«E ANNUAL!

I tlNOLWOlRO I l«IO»»U «t- I CONTROL

iFCO.AID ROAD*) 100*0*0 OVER A I 0* IHO»

STATE tawfVAOCD «ITH i period or VM*I aemoval

1 ORAVEL 0*i |IN oirrt«»NT i 1987-88

t HISHER TVRCS | •KOTIONI 0T I

tor PAVEMENT All STATE I

,or Jam. 1,198ti I

Snow Removal EOuIpmc-t - Winter 19*7-28 •now Removal

jjXg 1927-29

new Ham»sh|"'

Rhooc Iilano

%
o
E <
z

1 ,491

i .665

2.106

2.870

3.*10

3.689

t I mOMCO t

>74.4 to 131 .9 iStat* ano

i65.1 to 94.0 iStatc ano

[63.6 TO 110.6 iTo"h»h|pW

1*5.4 TO 61 .5 iStatk

479 )24.1 47.0 tSr*

I

1*0.3 to 76.6 iBtat*

8,887 )2*.7 to 92.2 iSta

689 i 16- 7 to 22.9 iSta

I toov

2,819 113.9 to 69.4 iSta

t I

3.009 l 7.3 to 33.4 )6ta

I IOOV

2.210

9,896

4.349

8.069

6,017

8.600

6.266

4,442

3,913

1 .728

2.875

3,206

1.281

1,075

1,033

3,671

1.793 t 6-3 to 136.4 iItatc

1.466 : 0-4 to 83.0 IStATI

1,368 i 5.0 to 155.1 i8tati

1 .309 : 0.6 to 6T.0 :State

1.0 to 207.0 iStatc

3.8 to 252.3 ;8TATf ano

lOOUNTIH

1.4 T 0 338.6 i8tatc

I

1 3 to 783.0 .- n

I

It
10

6.7 to 34.2 iItatc
I

t

28. 0 to 46.8 i*t*tc

I

18.7 to 97. T tStati «no
lOOUWTIES

I

4.0 *o T8.4 iStatc

8.8 To 29.2 iCountibs

16.5 to 270.9 iStatc ano

lOOUWTIES

9.2 to 219.7 IStatc

876

294

_i-

Mot44 i <-v aao*a oata

MMATlfiM NOT AVA|LA*LC '* DOUBLE ASTER 1 BR 1MB

> OOmtilCO r*OM nC*0«t* BT th« States K ambwer

U, 'NO QT-IA EQUIPMENT

n NO IWONmaTION. ano ,

1 1 S0CLLANC OUB

i T*uO«0 t i

. Tractors:

Snow i roaos
i

enoc t witn ireoowoo i

927 -28 t snow OirrtNCNT
COTIONO
o*1 State

18
, 3,i26i

I I

38 I I.SOOi

I t

- t i.eest

i i

10 i 1,378t

INCHES

87.4

480t 16.4

136

I

75 : 3.5001
I t

1 I

307 t 3,48tt

I 1

t l

- I 1,1371

1 1

- i 146

1

t I

I I

18 ; 2,850)

S t

1 t 86

1

) l

3 I 1.060:

4 t 2,293)

I t

13 ) 2,000)

- > 580)

I t

1 L

80.6

44.6

17.1

40.0

I

I

13 t 1,951)

661 I 8.666)

12 t 899:

I I

I 1

306 l 8,413)

I I

t t

3 ) 600

i

I t

17 t 8,685)

I 1

I I

4 ) 6,2601

I I

- i 968

)

I I

49 ) 6,247) 16.6

I l

- I 8,838) 17.4

4 > 8.693) 13.1

861 I 6.663t 680
1 I

I t

564 t 17,436: 53.4

478 t 8,939) 58.3

) t

I I

698 t 7.081) 2D.1

I t

56 t 2.5001 8.9

1 I

I

46.6

17.3

• I • t 18.0

N- i • 1 68-9
I t

10 t <Q0: 64.6

t t

I t

No data: *.*93) 100.6

38.3

14.8

45.3

88.0

54.3

64.8

64.8

71.3

ft

I T A T C

Bureau or Public Roaob. Snow

THE OONTBOL OT VAPIOUS StATCB

60,550 !MAINS

I

I

65,933 iNcw Hampshire

36,014 iVermont

I

151,853 1MASBAONU0KTTC

I

35.790 iRmooe Island

l

71,765 iConncotiout

t

540,010 iNew Yon*

I

139,804 :New Jersey

I

840.638 rPcNNBVLVANiA

6,766 t Delaware

I

110.000 tUARVLANO

t

4,000 iViminia
I

I

7,439 IWCBT viminia
I

132,216 iOhio

I

18,668 i Indiana

1

I

184,198 (Illinois

671 ,118 (MIOMIBAM
t

I

498,938 HiaooMBlN

I

604,965 )U| nnebotA

886.914 : Iowa

64.000 iMiuouni

9.399 sNortn OaxoTa

62,786 [South Oakqta

)

93,887 iNebraska

I

t
• (Kansas

I

• )MONTANA

13,397 tVvoMtwa

65,094 [Colorado

3,834 )New McxiOo
I

8,715 [Arizona

188,350 iUtah

3,885 [Nevada

30.249 :Ioamo

I

52,994 )Wabm i ho tom

t

I

130,000 )0WEBON

I

19,150 lOAieroNNlA
t

1

I

6,043.779 i

»

ALL r I Q UNCI OOMWILXO 'NOW

REMARKS

Data OOWERS WORK 0O«t WNOCR SNUB MMOVAB.

Oata oovcr* State work only

Oata inclvoes State work onlt

Total oobt oovcrb calendar tear 1927

COBT INCLUDES $49,000 CXPENOCO |

OF SNOW PLOWS i SNOW FENCE, C TO

8" N* ALL LlflHT NORTH HALT OT 6taTE

NO DEFINITE 9NOW REMOVAL P«OUF <.•> I

INCLUDES DUPLK
ST ANOEB

Oata oovcrb i

Cost for calendar tear 1987 arc incluoes
$40,000 for purchase or equipment

row v. pious i

Oata oovsro 8tate work onlt

U- S. weather Bureau rkqowoS).

IMOLUOE THOSE OWNCO OV









M
| £

I

* ?
5 1

S »'

I

3 3 3 S 5 £

! s 3 - s s

5 » i

i ; i

i 5 3

3 .5
15 sis
!3 - 2 £

L! lis §?
Iii li'I ill

s s§ Is 5
4 s> - x << 5 >

5 S3 .8
00

! 8 I

o o a

»1 ki
SB S S

£ | „

ill
3 J I
O 3 3

s 3

:

5 ; I

1 1

1

> > i
siss

ess §gg

u S 3 § S 8

!JP: S$S S8S 8 5 8S8 28S 588 8S8 SS? gPS 888 888 £2 SSiSS
(0 pi ip to ""lot"m t- r> m cu in in

58S
333
J O rt w ;3 8

S3
2 ? S

*S3 SSs ?ss 8 s i£c II™ Sss

888

ss: 83: £383

8 2

3 83 3 833 88° '32 383 = 35 SS3'

£38 828 88S 3 S 8 8SS 5= 828 SSS 888 8 = 8 333 58£ 8SS

5S§ Sps i3s |sl sis 53 all 511 r-31 sis ss* ssj! sas

§IS sails 853 5

388 SS33

ijj oil,; $ ri ss: 8i= 3"

> O — OWN O>0«
383 s 83 2SR SS° S3? SS88 335 SPS 28S S38 KgP gs8

823 n
— (O » t- co r- rvj r»
0) ID 10 CO CD — Oi O Soto S 008 838 o s s 538 s?g ssr ass ass

sis' s§

1

£ss 8§§ §8§ 8 S Of S83
iprOQ O CO n (D T if) * O PJ

3SS S23 SiS = 88
8£| gj§ SSS S33 g5S §3§ £SS £2jg 3§3 §SP 388 Egg

eg"—""

338 S S

o *» 6 I S

8 S3 3 3

88 ? 8 38 SS

§8 § 2 §2 pii;

SS S 8 "S S3

cn in to to t- « o co oj in cO

' cd •* r- — io to o m to t~ -
• 9 Si S K S S 8 S £ S! S

is 3" s gga as'g* c s

CM CM *-

8 -
+ <o ~ n rti/i toroo

a
-

5
' i sis' ssi*

r» cn •* O ^ in * to— * io cm n t- oo - o * * a ton int-to (out to*

si si 2SS 95 "22 SSS i38W 3K ass 3 2 - 38" CM CD * <y CU

3£8 lf> O SS8 28SS !
:

-

e gj»s 88 5 S 8 sss 8 5 S to 3 s8 Sss

ii s8§ O IO
) S CD OJ S IJI 11 82l

S 2 Jo 6 S as; S5a T- Si ^ 3 SS ° ^ ?

SO r- o cD o io CD to •- r- no
= 35 '£ *5 "8 is 35 2 ^

CJ CO S s-a s "US tn w « 01

se " S3

318 S3

888
§2?

588 SS 83 88 SS 83 8 8 S 3 8

g £ g p°g 113

S SS8 8*8 888
P w § £ § w

SS^ S3K
;a ^8 ~2= S2S S 5 ^88 2 I= 85=

SS3 8SS 883 5=3 PSS PS3 PffiK 3g£ SS8 S8S PSS S38 38S 33S 858 8828
iii i*i ess sii s§s Hi Hi Hi sis m Hi m Hi ni anm ni 2s= p"=s iii a* m m tp m m m m a* *=i n-t

!!l 111 ill ill ii! id li! Ill j]j ill iii li

: ill 8 <i i;

ii iii ii! Iii fiHJ





, 22 -

CAPPING SPECIMENS FOR COMPRESSION TESTS OF CONCRETE

Contributed by F. H. Jackson of the Division of Tests
(Not for release)

A recent inspection of a number of concrete testing
laboratories by the writer has indicated that the method of
capping specimens for compression tests is not so well stan-
dardized as is desirable.

Numerous tests, made in the laboratory of the Portland
Cement Association for the purpose of determining the effect
o f end condition of cylinders upon the results of compression
tests, indicate that not only the smoothness of the cap but

the character of the capping material has quite an influence

upon the results obtained.

These studies have been published as Bulletin 14, of

the Structural Materials Research Laboratory, entitled, "Effect

of End Condition of Cylinder on Compressive Strength of Concrete",

and copied of this publication may be obtained from the portland
Cement Association, 33 West Grand Avenue, Chicago. Among the

conclusions bearing on this particular phase o f the subject,
there may be mentioned the following:

When tested without bedding, the strengths obtained
varied from about 80 TO 95 PER cent of the standard method, de-

pending UPON THE RICHNESS OF T HE CONCR ET E . WITH ALL TYPES OF
SHEET MATERIALS EETWEEN THE TOP OF THE CYLINDER AND THE SPHER-
ICAL. EEARING ELOCK, THE STRENGTHS WERE LESS ' N ALL CASES THAN

FOR THE STANDARD METHOD OF CAPPING.

1. - For beaver board the strengths obtained varied

from about 90 to i 00 per cent of the standard method,

depending upon the richness of the concrete.

2. - For white pine board, mill board and leather, the

strengths were less than for beaver board.

3. - fo~< other sheet materials, such as blotting pa^er,

sheet lead, and rueber, the strengths were less than

where no bedding at all was used.
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This matter is called particularly to the attention
of the materials £ng i nee* r , due to the fact that certain lab-
oratories are still using slotting paper, eeaver board, and
other sheet materials of a similar nature for cap=>jng speci-
mens in lieu of the standard method as outlined in a.s.t.m.
standard method of test c 39-27, which requires a neat cement
CAP .

The TESTS ASOVE referred to, however, indicate that

plaster of paris or mixtures of plaster of paris and cement

gave essentially the same results as the standard method of

capping. The Bureau accordingly would approve either cement

or plaster caps or a combination thereof eut would not con-
sider as good practice the use of any sheet material such as

cardboard or e lot t i ng paper,
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GRADER CUTTING EDGES STANDARDIZED
BY THE MISSISSIPPI VALLEY STATE HIGHWAY ASSOCIATION

Compiled from a report submitted by G. L. Campen
of d i st r i ct 5

Standard specifications for cutting edges of blade
graders were adopted by the mississippi valley state highway

Association at a meeting of the Committee on the Standardi-
zation of Cutting Edges, held in the Mayfair Hotel in St.

Louis, Mo., on September 4, 1928. There were present at this

meeting the chairman - w. h. root, engineer of maintenance of

the Iowa State Highway Commission - W. F. Rosenwald, engineer

OF MAINTENANCE OF THE MINNESOTA DEPARTMENT OF HIGHWAYS;

C. P. Owens, engineer of maintenance of the Missouri State

Highway Commission; George L. Campen, of the Bureau;

N. M.. Keiser of the Austin Western Manufacturing Company,

Chicago, III.; J. A. Hanratty of the Russel Grader Manufac-
turing Company, Minneapolis, Minn.; U. G. Smith of the

Gallion Manufacturing Company, Gallion, Ohio; W. R. Adams

of the Adams Grader Company of Indianapolis, Ind.;

0. W. Schmidt of the Caswell Grader Company of Kansas City,

Mo.; and W. N. Patton of the Empire Plow Works of Cleveland,
Oh i o .

At the request of the chairman, Mr. Rosenw^l^ explained
that the meeting was called for the purpose of adopting uni-
form standards for the cutting edges of road graders. the

speaker stated that the various states within the association
found it burdensome to carry a large stock of cutting edges
simply because the blades were not made interchangeable for

the various makes of machines. he proposed a standard size
and spacing of soth the mold boards and the cutting edges so

that a 6, 8, |0, or | 2-foot blade would fit any of the cor-
responding sizes of mold boards manufactured by the various
companies. |n response to their question as to whether this

standardization would ee made to include the £ la des and ma-

chines used by counties and local authorities, the manufac—
urers were informed that the recommendations of the committee
were intended to apply only to equipment purchased ey the

State highway departments in the Mississippi Valley State
Highway Association. Mr. Root Interposed, however, that pro-

vided the manufacturers in attendance expressed their approv-

al of the proposal, the matter would BE SUEMITTED at an early
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DATE TO THE EXECUTIVE COMMITTEE OF THE AMERICAN ASSOC I AT I OM

of State Highway Officials through Mr. F. R, White of Iowa

and MR. C. M. Babcock or Minnesota, both members of the

committee. Mr. Root expressed the belief that the A.A.S.H.O.
COMMITTEE TO WHICH THE PROPOSAL WOULD EE REFERRED WOULD BE

FAVORABLE TO BRINGING THE SUBJECT BEFORE THE ENTIRE MEMBER-
SHIP of the Association but he explained that it would be

necessary for the state highway departments to signify their
acceptance by letter eallot before the proposal could be for-
mally adopted.

After some discussion by the manufacturers, which

brought out the need for slight changes in the plan showing
the punching of the mold board and cutting edges, as submit-

TED EY Mr. ROSENWALD, THE MANUFACTURERS AGREED TO COMPLY WITH

THE REQUIREMENTS SET FORTH BY THE COMMITTEE. SHOULD THE PRO-

POSAL BE ADOPTED BY THE MEMBERS OF THE A.A.S.H.O., THE MANU-
FACTURERS AGREED TO STAMP EACH CUTTING EDGE WITH THE LETTERS
"S.H." INDICATING THAT THE BLADE SO MARKED WAS INTENDED TO

BE USED BY A STATE HIGHWAY DEPARTMENT.

Mr. C. P. Owens of Missouri, who acted as secretary
of the Committee, is to prepare a full report of the meeting.




