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Why Wooden Posts?

OOD is an excellent material for highway guardrail posts.

When compared with other materials, wood has better
strength characteristics,(1, 2) a lower initial cost, a lower cost
per installed post, and—when pressure-treated with preservative
——a service life of 30 years. Yet, in spite of these favorable quali-
ties, wood is not often used for highway posts in new construc-
tion in West Virginia.

The critical problem is speed of installation.(3) Contractors
prefer to use the type of posts that they can install most quickly.
In recent years they have preferred steel posts because these can
be set by machine. Wooden posts have traditionally been set by
hand. In an 8-hour shift, 80 wooden posts can be set by hand
whereas in the same time 240 steel posts can be driven by
machine. At these rates, wooden posts cannot compete.

To find out whether the rate of setting wooden posts could be
increased, staff members of the Forest Products Marketing Labor-
atory worked with a private guardrail contractor in devising a
machine suitable for driving wooden posts. The result is a mobile
post driver (figs. 1 and 2). This machine was used for installing
posts on a variety of sites. Our studies showed that wooden posts
can now be installed at competitive rates,



The Study

Purpose

This study was done to determine whether a finished line of
guardrail posts could be installed rapidly with the new driver.
For a realistic test, conditions typical of an actual guardrail post
installation job were required. In addition to speed, it is necessary
that guardrail posts be installed to specified tolerances. Therefore,
posts were installed to meet the specifications of the State Road
Commission of West Virginia for plumbness, alignment, spacing,
and freedom from damage. Our main objectives in the study were:
@ To compare the effectiveness of driving on a variety of sites.
@ To compare the rates of installation by machine-driving and by

the conventional hand-setting method.
® To evaluate the effect of post cross-sectional area on driving

time.

Posts Used

The posts used were ordered with flat tops and bottoms, ap-
proximately 6 feet long, and pressure-treated with preservative.
Some posts were delivered with uneven tops and bottoms. To see
what effect such mismanufacture might bave on driving, these
posts were included in the study. Both softwoods and hardwoods
were used.

The softwood posts were round, osmose-treated southern yellow
pine. Post diameters were 6, 7, and 9 inches. The 7-inch size was
chosen as the standard diameter and was used when comparing
driving rates between sites. It was also used in a comparison of
hand-setting and machine-driving on a single site. The 6- and
9-inch posts were used to determine the effect of cross-sectional
area on driving time. All pine posts received two coats of white
paint after installation.

The hardwood posts were sawed, creosote-treated red oak. Two
sizes of posts were used: 6 by 6 inches and 6 by 8 inches.

All posts were installed to a depth of 3 feet as required by the
State Road Commission of West Virginia. Driving to this uniform
depth let us judge the resistance of the site; the longer it took to
drive, the harder the site.
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Slites Selected

Four sites, typical for southern West Virginia, were chosen with
the cooperation of the State Road Commission. As these sites were
on a weli-traveled main highway, the Commission wanted the
finished job to be pleasing to the eye of passing motorists. There-
fore posts of different preservative treatments were not mixed on
any given site.

Other restrictions were placed on post spacing and berm dis-
turbance. As no guardrail was to be attached, the posts were
spaced 8 feet apart The acceptable driven posts, once in place,
were not disturbed.

Equipment
and Manpower Used

The Forest Products Marketing Laboratory rented all necessary
equipment and manpower from a commercial guardrail subcon-
tractor.

The mobile post driver (figs. 1 and 2) consisted essentially of
a post holder and hammer assembly mounted on the side of a
tractor. To plumb the posts before driving, the assembly could be
tilted plus or minus 20° at right angles to, or in the direction of,
the line of posts. It could also be rotated 10°. The 1,368-pound
hammer, automatically operated, hit a plate at the top of the
holder at a rate of 30 strokes per minute. Final height adjust-
ments were possible by manually controlling the length of stroke
and rate of delivery.

The post driver was designed to be used with a 2-man crew. A
driver-operator drove the machine from onme post position to
another, plumbed the post, and controlled hammer action. The
other crew member was a laborer who loaded the posts into the
post holder and helped the driver-operator center the posts at
each location.

In the limited study of hand-setting, a 63-horsepower truck-
mounted auger was used to drill 12-inch diameter holes. An air
compressor, towed behind the truck, powered a hand-held earth
tamper. In a commercial operation, five men are required to op-
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erate this equipment: a truck driver, an auger operator, a laborer
to help plumb the auger and set posts, and two laborers to backfill
and tamp around the set posts.

This study was conducted with a crew of three men: a foreman,
a machine operator, and a laborer. The men were well-trained and
experienced in the techniques of driving steel posts and hand-

Figure 1.—A wooden post being installed with the newly
developed driving machine.




Figure 2—A machine-driven wooden post installation on
a curve in the highway.

setting wooden and concrete posts. Further, the crew was trained
0 use the new wooden post driving machine before the study
was begun,

Factors Affecting
instaliation Time

In guardrail post installations, it is necessary to lay out the
nost line, mark the post locations, and distribute the posts along
he site. The time spent is about the same regardless of the type of
vost or installing equipment to be used. Therefore these factors
were not considered in this study.

Hachine-Driving

In determining the rate of installation of guardrail posts by
nachine-driving, three time factors were chosen: driving time,
setup time, and alignment time.

Driving time was recorded only when the machine was in auto-
natic operation. Variations in driving tune showed changes in the
wardness of the site.

Setup time ran from the end of automatic driving on one post
‘0 the start of automatic driving on the next. Included here was
‘he time to: (1) bring the post to specified height through manual
-ontrol of the hammer; (2) disengage the post holder from the
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post; (3) move to the next post position; (4) place the next post
in the post holder: and (5) center and plumb the post. Most of
the setup time was spent centering and plumbing the posts before
driving. In preliminary tests we found that bringing the post to
specified height through manual control of the hammer was
rarely necessary and tock less than 0.1 minute. Also, the total
time to disengage from one post, move to the next position, and
place the next post in the post holder was generally only 0.2 to
0.3 minute. All of these jobs were routine, and variations in setup
time showed changes in crew efhaency.

Alignment time was the total time required to straighten any
posts that were out of plumb. It began at the end of driving and
included the time required to move along the line of posts.
Straightening was done by nudging or pulling on each post with
the post driver and tamping around the base of the post.

Alignment time varied not only with the number of posts
requiring straightening but also with the severity of trafiic. Posi-
tioning the post driver often required maneuvering in the middle
of the highway. Sometimes it was necessary to wait for cars or
trucks to pass. No timing adjustments were made for trafhc delays
as this was considered typical of most guardrail installation jobs.

Hand-Seiting

When hand-setting, 1t is necessary to auger a hole, set the post,
and backfill and tamp around the post. In the hand-setting test,
the following times were recorded: (1) setup time; (2) augering
time; and (3) post setting and tamping time. Setup time was
defined as the time required to move from an augered hole to the
next position with the auger ready for drilling. Augering and post
setting and tamping times are self-explanatory.

Total hand-setting time was slightly more than normal as we
wanted to examine each part of the hand-setting method. Under
normal conditions, a certain amount of augering and post setting
and tamping could be done at the same time. For our purposes, it
was considered morte desirable to examine each part of the hand-
setting method. As this study was conducted with a 3-man crew
rather than the normal 5- or G-man crew, it was necessary to
complete each step before the next step was begun.
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Tests and Results

Tests 1A and 1B:
Effect of Substrate and Berm Width
en Driving Rates

Test 1A was made on a sloping curve cut in the side of a moun-
tain (fig. 2). The face of the cut showed no large rocks or
boulders and appeared to be mostly shale or gravel. The berm was
wide, allowing a convenient layout of posts before driving and
an ample working space for the crew between the post line and
the berm edge. Fifty-four 7-inch southern pine posts were driven
on 8-foot centers and 6.5 feet from the edge of the road surface.

Test 1B was made on a level fill in a valley on the other side
of the mountain. The substrate appeared to be mostly gravel—
probably hauled in by truck. The berm was very narrow, prevent-
ing a convenient layout of posts before driving. Also, the crew
had only 1 to 2 feet of working space between the post line and
the berm edge. Forty-five 7-inch southern pine posts were installed
on 8-foot centers and 4.5 feet from the edge of the road surface.

The rates of installation on the two sites were about the same.
Thirty posts per hour were set in test 1A on the wide berm (table
1) and 28 posts per hour were set in test 1B on the narrow berm
(table 2). However, each site had a different effect on the time
factors (driving, setupr and alignment times) used to calculate
these rates.

Driving times in test 1A ranged from 0.4 to 1.6 minutes and
averaged 0.7 minute per post. The change in site hardness was
gradual. The driving times in test 1B reflected a more uniform
and softer site. Driving time here ranged from 0.3 to 0.6 minute
and averaged 0.4 minute per post.

The average setup time on the wide berm, at 1.1 minutes per
post, was 0.1 minute shorter than on the narrow berm. The fac-
tors involved in the setup tended to balance each other. Centering
and plumbing the posts were easier on the straight and level nar-
row berm, but loading the posts into the post holder was more
difhcult.

The total alignment time on the narrow berm was twice that on
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Table 1.—Seven-inch southern pine posts installed
by driving: test 1A (wide berm)

(All times in minutes)

Post Setup Driving Post Setup Diriving
number time tine number time time
1 0.8 0.7 30 il 1.0
2 .9 1.0 31 9 1.4
3 1.1 1.2 32 .9 i4
4 1.2 7 33 1.2 1.4
5 .9 8 34 1.1 1.1
6 1.1 8 35 1.6 1.2
7 1.2 7 3G 1.4 1.4
8 1.1 7 37 1.2 1.0
9 1.0 6 38 1.1 1.6
10 1.1 6 39 1.1 1.0
i1 1.1 3 40 1.2 7
12 1.0 .3 41 1.1 6
13 1.0 b 42 1.1 6
14 1.2 .3 43 1.2 8
15 1.3 5 44 1.1 5
16 1.0 4 45 1.3 B
17 9 3 46 1.1 XS
i8 1.0 A4 47 1.0 4
19 9 3 48 1.1 &
20 9 4 49 1.0 4
21 .8 4 50 i1 .5
22 1.0 4 51 9 7
23 1.1 6 52 1.3 5
24 9 5 53 1.0 .8
25 1.0 4 54 1.2 1.2
26 8 5 Total 57.2 397
27 8 6 e
58 10 s Average 1.1 0.7
29 .8 7

Alignment time = 11.5 minutes for 12 of 54 posts needing alignment after driving.

Number of posts
Posts/hr. = Tota! setup ime + total driving time + alignment time

. 54
x 60 min./hr. = S77 4 397 + 115

X 60 = %0



Table 2.—Seven-inch southern pine posts installed
by driving: test 1B (narrow berm)

(All times 1 minutes)

Post Setup Driving Post Setup Driving
number time time number time time
1 1.6 0.5 24 0.9 0.3
2 1.6 3 25 1.2 4
3 1.¥ 4 26 1.0 4
4 1.0 5 27 9 4
5 1.3 .5 28 1.0 3
6 1.5 3 29 1.2 3
7 1.5 3 30 1.6 3
8 1.6 3 31 1.1 3
9 1.1 4 32 14 3
10 1.1 4 33 1.4 3
1t 1.8 6 34 1.2 4
12 1.0 5 35 1.0 S
13 1.1 6 36 1.0 4
14 9 5 37 1.3 4
15 1.0 4 38 1.3 3
16 1.1 4 39 1.2 4
17 1.4 3 40 1.0 4
18 1.0 2 41 1.1 .3
19 1.0 3 42 1.0 .6
20 1.4 3 43 1.1 6
21 i1 3 44 1.2 .G
22 1.0 3 45 1.1 6
23 L0 4 Total 536
A\erage 12

Alignment time = 24.8 minutes for 15 of 43 posts needing alignment after driving.

Number of posts
Posts,‘he. =

luH! setup time 4 total !xnuu‘ tie 4 .ih‘,nmcnt time

45

O R
x 60 min./hr W..S\)*uhﬂ_#mg X 00 8

the wide berm. Much greater caution was needed in maneuvering
the driver because traffic was moving very rapidly on this straight
section of highway at the bottom of the mountain. Also, it is
easier to align posts on a curve because the eye sees only a small
portion of the total line. Small variations that could be seen easily
when looking down a long straight line are not noticeable on a

curve,



Test 2: A Comparisen
of Hand-Setting and Machine-Driving
on & Single Site

A comparison of hand-setting and machine-driving was made
next to the test 1A site. Thirty-eight 7-inch southern pine posts
were installed on 8-foot centers and 9 feet from the edge of the
road surface. To reduce the effect of site on the results, the hand-
set posts were alternated with the driven posts. To allow a smooth
production-type of installation, post driving was completed before
hand-setting was begun.

The machine-driven posts were installed with an average time
per post of 1.1 minutes for setup and 0.7 minute for driving.
These results are similar to those of test 1A. This was expected
because the sites appeared to be about the same.

At around 1 minute (table 3), there was no real difference
between the setup times for hand-setting or machine-driving.
However, it was of considerable importance that augering alone
took twice as long (1.4 minutes versus 0.7 minute) as driving.
The rate of installation for machine-driving was 29 posts per hour
versus 13 posts per hour by handsetting. When all time factors
were considered, it seemed safe to assume that the driving tech-
nique will be at least twice as fast as the hand-setting method with
only half the number of men required.

Another important factor that favors driving in this comparison
is the matter of site disturbance. Driving is 2 clean operation,
causing no disturbance in the surface of the berm. However, when
hand-setting it is necessary to smooth around each post and dis-
pose of excess fill. The finished results of hand-setting are not so
pleasing to the eye as those from machine-driving.

Test 3: A Comparisen
of Instaliation Rafes for Two Sizes
of Sewed Red Oalk Peosts

Test 3 was made on a site that was judged to be the most diffi-
cult of the series. As in tests 1A and 2, the site was located in a
cut in the side of a mountain. Here, however, large boulders and
rock outcroppings were visible in the face of the cut and on the
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Table 3.—Camparison of installation rates for band-setting and machine-driving southern yellow pine posts: test 2

{All times in minutes)

Handl-set posts Machine-driven posts
s Setu gering  Post setti - Post? Set Driving Estimated .
S s Revetw g R O A
i 2.2 1.2 24 5.8 la 1.0 0.3 0.3 i.8
2 1.0 1.2 2.0 4.2 2a 1.0 R 3 19
3 .8 9 2.7 4.4 3 1.0 Y 3 2.2
4 9 3 2.2 4.0 4a 1.4 3 3 2.2
3 Lo 1.0 28 4.8 S 1.0 R 3 2.1
¢ 7 1.0 2.7 4.4 61 1.0 7 3 2.0
7 v 1.6 2.2 4.5 7a 1.0 5 3 1.8
8 7 1.2 2.4 4.3 8a 1.1 7 3 21
9 it 1.2 2.2 4.5 9a 1.4 92 .3 2.6
10 1.0 1.6 2.5 3.1 10a 1.2 .6 3 2.1
11 1.5 1.2 2.4 5.1 ila 1.2 9 3 2.4
12 1.1 1.9 2.6 5.6 12a 1.0 1.1 3 2.4
13 11 1.2 19 4.2 13a 1.3 1.1 3 2.7
14 1.2 2.4 2.6 6.2 14a 1.2 3 3 2.0
15 1.0 1.2 1.6 3.8 15a 9 7 3 1.9
16 9 1.5 1.4 3.8 162 1.2 6 3 2.1
17 9 1.7 2.0 4.6 17a 1.2 .6 3 2.1
18 8 1.8 2.3 4.9 18a 1.1 3 3 1.8
19 7 1.4 2.8 4.9 19a 1.1 N 3 2.1
Average 1.0 1.4 2.3 4.7 Average 1.1 0.7 0.3 2.1
Posts per hour = 13 Posts per hour = 29

'Not included are 3% posts for which only driving time was recorded. These times ranged frum 0.3 to 1.1 minutes per post, with an average velue
of 0.6 misute per post.




Table 4.—Rates of installation of 6-by-G-inch and
6-by-8-inch sawed red oak posts: test 3

(All times in minutes)

t-by-G-inch posts 6-by-8-inch posts

Post Setup Driving Post Setup Driving
number time time number time time
1 3.7 0.4 1a 2.2 2.1
2 3.4 1.0 2a 2.1 9
3 2.8 5 3a 2.0 1.1
4 2.5 7 4a 2.4 3.2
3 1.7 9 Sa 1.9 15
6 1.4 1.3 6a 1.2 1.7
7 1.1 1.2 7a 1.3 1.9
8 1.5 1.2 8a 1.7 1.9
9 1.5 1.3 Qa 2.3 2.3
10 1.6 1.3 10a 1.4 1.6
11 1.2 1.4 Ila 1.5 1.7
12 1.4 1.3 12Za 1.0 1.7
13 1.1 9 13a 1.2 6
14 1.5 1.0 14a 13 1.2
15 1.2 B 15a 1.2 1.2
16 1.1 1.1 16a 1.5 1.2
17 1.1 8 172 1.3 8
i8 1.2 1.0 18a 1.3 .3
19 1.2 »] 192 1.2 1.0
20 1.1 8 20a 1.8 1.7
21 1.1 14 2la 1.1 1.8
22 1.2 1.1 22a 1.6 1.6
23 1.8 1.5 23a 1.6 1.3
24 1.0 8 24a 1.2 1.1
25 1.2 1.0 23a 1.6 1.0
26 1011 26a 1.3 1.3

Continued

side of the road shoulder. It was the judgment of the experienced
crew foreman, both before and after the test, that neither augering
or steel driving could be used here. Forty-one 6-by-6-inch and
forty-one 6-by-8-inch creosote-treated red oak posts were set on
8-foot centers and approximately 12 feet from the edge of the
road surface.

The driving times (table 4} show the unevenness and hardness
of the site. Times ranged from 0.4 to 2.2 minutes for the 6-by-6-
inch posts and from 0.5 to 3.8 minutes for the 6-by-8-inch posts.
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Table 4.—Continued

6-by-6-inch posts 6-by-8-inch posts
Post Setup Driving Post Setup Driving
number time time number time time
27 1.2 1.8 27a 1.0 1.3
28 1.0 1.2 282 1.6 1.6
2 1.6 1.6 29a 1.1 1.6
30 1.5 1.3 30a 1.2 1.8
31 1.2 1.1 31a 2.8 2.9
32 1.4 1.2 322 1.2 2.6
33 1.4 1.0 334 1.2 1.6
34 1.3 1.3 34a 1.4 2.1
35 1.3 1.4 3%5a 1.8 2.7
36 1.1 1.6 36a 1.2 1.6
37 1.2 1.0 37a 1.2 1.3
38 2.2 1.6 38a 1.2 9
39 1.4 1.7 39a 3.7 1.6
40 1.4 1.8 40a 1.3 3.8
41 2.5 2.2 41a 1.9 3.0
Totals 62.3 48.4 Totals 64.0 68.5
Average 1.5 1.2 Average 1.6 1.7

Alignment time = 69 minutes for 40 of 82 posts needing alignment after driving.

Number of posts

Posts/hr, =z

x60 min./hr.

6-by-6-inch posts:
41

Posts/br. :m x 60 =17
6-by-B-inch posts:

C 41
Posts /hr. x 60 = 1%

FEI0 + 685 + 345

Changes in these times were often abrupt, indicating that a large
rock or a soft spot had been hit. With an average driving time of
1.2 minutes per 6-by-G-inch post and 1.7 minutes per 6-by-8-inch
post, we found that driving time was almost directly proportional
to cross-sectional area. The 6-by-8-inch posts had a one-third
greater arca than the 6-by-G-inch posts and took about one-third
again as long to drive,

The setup times for this test were greater than those of the
previous test. To insure proper post alignment with the 6-inch
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face parallel to the road edge, a G-inch wide U-shaped fixture was
mounted in the post holder. The position of the fixture, which
was 2 inches from the top of the holder, made post loading more
difficult. Had the fixture been placed several inches lower, the
setup times would have been reduced. The sctup times averaged
1.5 minutes per post for the 6-by-G-inch posts and 1.6 minutes per
post for the 6-by-8-inch posts.

It should be recalled that setup time included all times from
the disengagement of the driver from one post through centering
and plumbing of the next post. Occasionally, a post would be
forced considerably out of plumb by rocks in the substrate. By
digging around several of these, we found that the tilt was caused
by large rocks that had been only partially moved from the path
of the posts. A severe tilt made it hard to disengage the machine,
and the resulting delay was included in the setup time of the next
post.

Forty of the 82 sawed posts required some alignment after
driving. The total time of 69 minutes was arbitrarily divided be-
tween the two posts sizes in calculating the rates of installation.
In spite of the difficulties found here, only four posts could not
be straightened to meet the specified tolerances.

The rates of installation of 17 and 15 posts per hour for the
6-by-6-inch and 6-by-8-inch posts were considered very good for
this site,

Test 4: The Inflvence
of Cross-Seciional Area
on Driving Time

The results of test 3 had shown that driving time 1s almost
directly proportional to post cross-sectional area. However, be-
cause the site was hard and this hardness varied sharply, we could
not make comparisons between posts that were side by side. As
only averages could be used, we felt it necesary to check these
results.

Ten 6-inch and ten 9-inch southern pine posts were alternately
driven on 3-foot centers in the berm adjacent to the test 1B site.
The close spacing reduced the chances of site variation.

14



Table 5.—Influence of diameter on driving time
of soutbern pine posts: test 4

(All times in minutes)

6-inch posts g-irch posts

Post Driving Post Driving
nunmber time number time
1 0.5 2 09
3 .6 4 1.2
5 4 6 1.0
7 4 8 9
9 4 10 9
it .5 i2 8
13 5 14 1.0
15 .5 16 1.0
17 6 18 1.2
19 S 20 1.2
Average 0.5 — 1.0

This test confirmed that driving time s directly proportional to
post cross-sectional area. The 9-inch posts had about twice the
cross-sectional area as the G-inch posts and took twice as long to
drive (table 5). On a commercial job, these differences (between
1.0 and 0.5 minutes per post) are very real. With the setup and
alignment times of test 1B, the rate of installation would be
reduced from 27 posts per hour (6-inch diameter) to 22 posts per
hour (9-inch diameter) or a reduction of about 20 percent. Thus
contractors should use the smallest acceptable size for greatest
efficiency.

-] @
Discussion
Installution Rales

What rates of installation can a guardrail subcontractor expect
when machine-driving wooden posts? Each job will vary and all
time factors must be considered. The results of this study provide
good guidelines. Any improvements in the design of the driving
machine should ncrease the speed of installation.



S

Figure 3.—A commercial installation of sloped posts with
guordrail attached.

Subcontractors measure production by the number of lineal feet
of guardrail installed per 8-hour shift. They consider 2,000 lineal
feet to be an acceptable minimum average when posts are spaced
on 12-foot-G-inch centers—the present standard. On average sites,
this requirement can be easily met by machine-driving.

In tests 1A, 1B, and 2, the installation rates of 28 to 30 posts
per hour would result in about 3,000 lineal feet per 8-hour shift.
If, by chance, the site hardness of test 1B had been found at the
test 1A site, 3,600 feet per 8-hour shift could have been installed.
These are very competitive rates.
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The sawed-post installation rates of 15 to 17 posts per hour
would produce 1,500 to 1,700 lineal feet of guardrail per 8-hour
shift. As steel posts could not be driven nor could an auger be
used on the site, these rates were considered to be highly accept-
able.

The Posts

In all tests, there were several mismanufactured posts that did
not meet order specifications. The most common failings were
slopes in the tops and/or bottoms. In general, posts with sloped
tops were not visibly damaged by driving. The tops were flattened
until about one-third of the top area was in contact with the plate
at the top of the holder. As seen in a subsequent production instal-
lation (fig. 3) sharply sloped posts can be driven free of damage
when a sloped insert is used to distribute the load on the post top.

No tapered posts were included in this study. However, driving
posts with sloped bottoms (greater than 1 inch in 7 inches) led
us to conclude that tapered posts would not be desirable. The
sloped posts tended to drift toward the long side. This drift be-
came more noticeable on the rockier sites. Also, as the blunt-ended
posts could be rapidly driven, the cost of tapering may not be
justified.

€ost Faciors

What is the cost of machine-driving a wooden post compared to
the cost of hand-setting wood or driving steel? The important
factors in this comparison are post prices and labor costs. The
costs of an auger, a steel-post driver or a wooden-post driver are
about the same and can therefore be ignored.

The cost of labor per installed post depends on the number of
posts installed per unit of time and the number of men required.
The typical machine-driving crew for wooden posts consists of a
foreman, a driver operator and one laborer, at a total cost of
about $10.60 per hour. Based on an installation rate range of 15
to 30 posts per hour, the setting cost per post of driven wood is
$0.70 to $0.35. Table 6 allows a cost comparison of driven and
hand-set pressure-treated wood and driven galvanized steel. The
total cost per wooden post installed by driving 1s at least $1 less
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Table 6.-—Comparative installation costs of driven wood, band-set
wood, and driven galvanized steel posts in West Virginia

{In dollars per post)

Driven and-set Diriven
Ttem Hand

treated wood treated wood’ galvanized steel®
Purchase price? 2.75—2.79% 2.75--2.79% 5.25—-5.85
Setting 35— .70 1.87—2.35 35— .52
Total 3.10—3.49 4.62—5.14 5.60—6.37

*Source: Lindell, Gary R. MARKET OPPORTUNITIES FOR TREATED
WOODEN GUARDRAIL POSTS IN WEST VIRGINIA. U, S Forest Serv. Res.
Note NE-36, 6 pp., 1963,

* Delivered to the installation site.

* Includes costs of sloping and drilling.

than by hand-setting; it is $2 to $3.30 less than the cost of driven
galvanized steel.

The post driving machine should also be useful in highway dis-
trict maintenance programs. These programs call for removing
and replacing old or damaged posts or adding new, short sections.
The driver can be driven from job to job at speeds up to 30 miles
per hour. It can be used to pull as well as set posts. With this
versatility, the machine should be economical in this use.

Condusions

In applied research, it is sometimes difhicult to give hard and
fast rules based on the results. For any given post-installation job,
differences in men, equipment, driving sites, or other factors might
alter the rates of installation found in this study. However, it is
possible to indicate what can be expected.

Because of desirable strength characteristics, long service life,
and low cost, pressure-treated wooden guardrail posts are com-
pletely acceptable and in many ways preferable to posts made
from other materials. With the introduction of machine-driving,
the rate of installation of wood is now competitive with that of
machine-driven steel. The results of this study allow the follow-
ing conclusions to be made:
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Wooden posts can be driven on any site where steel posts can
be driven. They also can be driven on some sites where steel
cannot and where an auger cannot be used.

On sites free of large rocks or other obstructions, guardrail
subcontractors can expect to install around 2,500 lineal feet of
guardrail line per 8-hour shift with the type of equipment used
in this study. A maximum of around 3,500 lineal feet can be
expected.

On the same site, posts can be set at least twice as fast by
machine-driving as by hand-setting. The subcontractor can save
$1 to $2 per installed post by machine-driving.

The installed cost of machine-driven wooden posts is $1 to
£3.25 less than that of driven steel.

For machine-driving, posts with blunt bottoms are preferable
to those with slopes.

The driving action will cause no damage to the tops of prop-
erly machined wooden posts.

Wooden-post driving time is about directly proportional to
cross-sectional area—the greater the cross-sectional area, the
longer the driving time.

Literature Cited

(1) Beaton, John L., and Robert M. Field.
1960. DYNAMIC FULL SCALE TESTS OF MEDIAN BARRIERS.
Calif. Dep. Pub. Works Div. Highways paper presented at the
39th Ann. Meeting of the Highway Res. Board, Washington,
. C. 36 pp,, illus.

(2) Cichowski, W. G, P. C. Skeels, and W. R, Hawkins,
1961. GUARDRAIL INSTALLATIONS — APPRAISAL BY PROVING
GROUND CAR IMPACT AND LABORATORY TESTS. General Motors
Proving Ground, Milford, Michigan, paper presented at the
40th Aan. Meeting Highway Res. Board, Washington, D. C.
42 pp., illus.

{3) Lindell, Gary R,
1965. MARKET OPPORTUNITIES FOR TREATED WOODEN GUARD-

RAIL POSTS IN WEST VIRGINIA, U, S. Forest Serv. Res. Note
NE-36. NE. Forest Exp. Sta. 6 pp., illus. Upper Darby, Pa.

19



