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S IThYA RY 

In the two methods of road loction covered, the 

preliminary survey is the same. The main difference be- 

tween the systems is in the method of locating and staking 

the curvos. 

In the first system, the mi'Jile ordinote method, 

there are no instrument;s used in staking the curve. They 

do not recognize any particular definition of curve, and 

there is no allowance made for the difference between the 

distance in stationing and the listance on th fifty foot 

chords in which they measure around the curve. However, 

the method has rroved acceptable for their standards. It 

is relatively inexrensive, for there is only one trip over 

the lino reauired to complete the location proper. 

The P. I. method is a little more refined than the 

- middle oririate because it is possible to better fit the 

eurves to the round. The arc curve definition is used, 

and the chord distances are corrected for the distance on 

the arc. The P. I. method involves more time in the loca- 

tian, but the extra time is felt in better alignment and 

less heavy construction on the curves. 

The slope stakes are:set from thles. The only dif- 

ference between the system .. s is thet arie company made their 

own dopo stake tables and the other u3e: -ase t that is 

commercially availabl. 
: 
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TWO SY3TEÎ3 OF LOGGING ROAD LOCATICN 
USFD IN r3T:N OREGON 

INTRODUCTION 

A road location survey consists of a connected se- 

ries of steps or rocedures. Without any one step the 

whole survey suffers either in accuracy or in efficiency. 

However, the standard niethod set up for locatin long 

terri, expensive roads are too expensive and detailed 

wnere tne road is to be used, at the most, only a few 

years before it is abandoned or at least no longer main- 

t aine i. 

A secondary logging road in Western Oregon is an 

examnle of the kind of road that is intensively used for 

several years and then abandonded. The traffic is heavy 

and runs as fast as nossible when it is in use, but the 

road value depreciates quickly, for once the allowable 

cut of timber has been taken, it is usually necessary to 

wait many years before the road is again used for log 

hauling. It is not usually necessary to keep the road in 

anything but a semi-passible condition between cuttings; 

therefore, for all practicol purposes, the road will be 

abandone -d after each rotation. 

It is this secondary loggin, road location in West- 

ern Oregon that I will discuss in this paner. 

There are, no doubt, as many ways to locate logging 

roads as there are rien that locate them, for each engineer 
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has tricks and short cuts that he uses and advocates. 

This paper will deal with two methods of location that 

are now being used in Western Oregon by two large timber- 

owning corporations. 

THE PRELIMINARY RECONNAISSANCE 

The preliminary reconnaissance is the process by 

which the enineer, while still in the office, attempts 

to pick the most favorable routes from the starting point 

of the road to the destination from a contour map. On 

each route tentatively chosen, he will note obstacles that 

will have the effect of controlling the grade between the 

start and the finish. Then by calculating the difference 

in elevation and the horizontal distance of the projected 

road, he can estimate the grade ne3essary along any por- 

tiori of the road. This is not the final grade to be used, 

but merely a guide to be checked on the ground. 

The controlling factor in the preliminary reconnais- 

sance is the accuracy of the topogranhic map that is a- 

vailable to the engineer. Maps from aerial photographs 

will suffice if there was sufficient care taken with them. 

However, if accurate maps on the ground. are available, 

the ground map is usually far superior in forested areas. 

TIE RECONNAISSANCE 

The reconnaissance is dosigneI to take the engineer 
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over the ground that the road will follow. This gives 

him an opportunity to look over the ground and to see what 

will confront him on the location survey. 

The common method of road reconnaissance is to use 

the abney to n a int.ain a grade and the pace to keep track 

of the distance. The party chief runs the abney, and he 

is aided by one man with an axe, a flashlight, and a supply 

of stiff colored cards. They start from an existing road 

or sorne point that can be tied into a road. They may either 

run the abney along the actual line of grsde or at the 

abney-man' s Ii. I. above the grade . After the grade level 

for the abney is establisher, the helper goes out as far 

ahead as the man with the abney can see the flashlight 

beam. The helper waves the flashlight horizontally and 

moves it un or down until it is on grade from the abney a- 

head. 11e then drives his axe into a nearby tree and sets 

a card in the axe mark at the height that he was holding 

the flashlight. This point is then on. the grade line; 
therefore the abney-rnan cn move up to trie card and take 

another sight on his helper who in themeantirne nas moved 

aiiead. This procedure is continued as they move along tne 

grade line. 

As the grade line is exten2ei, the engineer should 

look for many things along the route. there it is neces- 

sary he notes how much the grade line would have to be 

moved to place the center line on more favorable ground. 
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'Jhen he finds an obstacle that is on the grade line, he 

should note the distance he as corne and the difference 

in elevation to a better site. 

He should watch for easy cree1t crossings. Ihere he 

can cross the creeks at places of very little creek slope, 

it will save a lot of fill on the lower si3e and -ute 

a bit of culvert. .Jtien possible he should find a creek 

bottom wide enough to make a turn without cutting too 

heevily into the side slopes of the creek valley. 

Saddles can be an aid to construction if it is ros- 

siblc to get from heavy construction on one side of the 

hill to more favorable ground on the other side. They 

should always be kept in mind a.s a possible way to get 

a spur out to a landing on the other side of the ridge. 

Because of the steepness of the side sloes that are 

normally encountered in this reion, it is sometimes very 

difficult to find a good place to rut a curve or a switch- 

back. The engineer should look for places of this nature 

especially if the estimated grade is in excess of that 

normally used on the operation. :rhe ideal situation for 

a switchback would be a relatively level area at least 

twice the radius of the minimum degree of curve, but in 

cases concessions have been made by shortening the radius 

to keep from cutting too heavily into the sitehill. At 

any rate, the curve of the shortest raJius will probably 

be the controlling factor of truck speed on any section 
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of road so it would be well worth the engineer's tinie to 

scout out the best possible place for the difficult curve. 

A road should be as straight as nossible from the 

edge of the cut area to the landing, and where a choice 

is afforded it will aid the logger quite a bit if the 

road. is not too crookei. inside the unit especially on a 

highlead. side. 

A large part of the reconnaissance is to scout out 

ways to got by obstacles. If the grate should strike 

through extra expensive road construction, like solid 

rock or very steer side slopes, the enineer should note 

the distance he has corne along the grd.e line and the dif- 

ference in elevation to betterconstruction so a change 

of grade can be m.de, or he should look for a round-about 

way of bypassing the obstacle. 

Ioad rock isa problem to all-weather log.ers. It 

behooves the engineer to note all of the possible rock 

pits along the grade and to keep them in mind while ho 

is figuring the probable costs of -alternative roads. 

Upon arriving at the termination point or at one of 

the control points, it rnay be that the grade line ends 

above or below the Jcsiro roint. If such is the case, 

it is possible to correct the line to get a uniform gra:ie 

all the .ray back or to change the line ss necesss1ry to make 

best possible use of construction advntages. It is a 

simple problem to adjust the line because the pacing 



yields the approximate horizontal distance traveled, and 

the vertical distance can be obtained by stepping up the 

line with the abney set on level. The vertical distance 

is divided by the hcrizontal and the quotient of that is 

multiplied by one hundred to get the amount of correction 

to apply to the grade that was run on the .c'round. This 

is done for all the nlaces where the grade line should be 

changed. 

ROAD LCCíTICF 

Up to this point of the survey the two methods coin- 

cide in their applications. The difference comes in the 

method. of runninc the final survey which includes staking 

out the curves. 

Neither method depends on planning the curves on 

naper rrior to laying it out in the field. No work is done 

in the office after the preliminary study of the map be- 

fore the reconnainssance, and all of the calculations and 

work is done in the field. 
/ 

MIDDLE CWINATE METHOD 

This is primarily an Ueyo_ballU system, for it uti- 

lizes no instruments in the location work. 

It re-uires a two to four man crew with a three man 

crew probably the most efficient depending on the amount 
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of hruh to cut and on whether stakes are cut from brush 

or finished stakes are carried alon. In a three man crew 

the party chief is the location engineer, the number two 

man is ahead as the hoad-chainman, and the other man is an 

axeman to help with clearing and to cut stakes if necessary. 

The equirment needed is a tape, an abney, and a stick 

feet lonc,. The tape is ordinarily loo or 200 feet 

long and the abney graduated in percent of slore. The 

stick is graduated ïn half foot intervals and cerned by 

the engineer. 

The tangents are located by following along the grade 

line where it nuns in a etraight line. The tangent is set 

by the head-chainman oing ahead fifty feet and lining up 

with the stakeS behind, where the engineer is waiting, and 

the stke behind that. when he is out fifty feet and lined 

up with the two stakes behind, he set,s that stake then 

both he and the engineer advance another fifty feet and. set 

the next stake the same way. 

When the location comes to a place where the line 

of tags on grade turn, it is necessary to rut in a curve. 

This is where the foot stick is used. The engineer 

determines the approximate middle ordinate it will take 

for one hundred feet of stationing to make the curve. 

This estimate comes from previous experience and his own 

judgement. When the middle ordinate is decided upon, the 

head-chainman moves out near the first fifty foot stetion 



on the curve. The eniner stays a.t the P. C., cornonly 

an even fifty foot station, arid with his stick he 

measures in toward the center of the curve one-half of the 

middle ordinate, and he stands the stick un at that point. 

The head-chainrnan moves until he is sichtin directly 

over the stick back to the station behind the engineer, 

the station behind the P. C. then the head-chainman is 

lined in and out fifty feet from the encineer, he sets a 

stake. The engineer moves up to the stake just set and 

measures in toward the center of the curve the full mid- 

die ordinate distance. He stands or holds his stick up 

at this point so that the head-chainman, who in the mean 

time has gone out another fifty feet, can line in with 

the stick and the P. C. When the head-chainman is 

lined in and out fifty feet beyond the station the eng1ner 

is occupying he sets that stake. This is continued until 

the engineer comes to the P. T. At the P. T. the engineer 

measures only one-half of the middle ordinate distance, 

and the head-chainman sets the next stake from lining 
up 

with the stick and the station behind the P. T. Now, 

the station ahead of the P. T. and the F. T. are on tan- 

gent. 

Many tines this curve is hard to fit to the ground 

because, to keep it simple, it must begin and end at an 

even fifty foot station. Through the exténsive use of the 

compound cnrves it is possible to use this as a fast, 
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easily taught method of location. 

In notinc the location in the field book, the middle 

ordinate is put in the book. It is plotted from a compass 

traverse taken after the location is comrleted. 

THE PCFILE 

The r'rofi]e is cov:rilod by use of trigonometric lev- 

cling. The leveling is done as the center line rrogresses. 

The equipment used is the foot stick and a per- 

cent abney. The abney is used from the top of the 

stick from which it is sighted at a point feet high 

on the hea1-chainman. ßometimes a flashlight is held 

by the head-chainrian at feet to make the ebney shot 

easier. 

The location is runb fifty foot stations. Each 

time the hea1-chainrnan sets a stake he stands up straight 

at the stake,, and the engineer takes a reading on him 

with the ebrey. The engineer then notos the ebney reading 

and converts it to the difference in elevation and to the 

elevation of the ground at that point. The predetermined 

grade of the centerline is converted to elevation at each 

station; therefore knowing the elevation of the grade and 

the elevation of the ground, the cuts and fills can be 

computed. 

This is carried on from station to station, and an 

effort is made to heve the cuts at centerline balance 
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the fills. They can usually be balanced by chanrin. the 

grade or moving the centerline. 

The profile is made after the roid has been located 

and all of the cuts and fills determined. It serves rn- 

manly s s. check on the balance between the cuts andthe 

fills s.t centerline. 

THE P. I. METHOD 

This method is somewhat more refined than the middle 

ordinate method. It involves the actual calculation of 

the curve components, snd. it does not require as many 

commound curves because the curve can start from an un- 

even stabion. 

The euirment used is a stsff compass, tare, and a 

copy of Calder's Forest Head Engineering Tables. It 

would be just as well to use a more refined set of tables, 

but since anJes are taken by st.s.f comnass it is deemed 

unnecessary. 

The work of location is started by brushing out tan- 

aents as detbrmired by the grade line. A P. I. stske is 

set at the approximate convergence of two tangents. The 

engineer leaves the compassman at the P. I. behind; then 

he goes forward along the rade line to the point where 

the next tentative F. I. will be. From the F. I. ahead 

he will direct the compassman to make the final setting 

of the Y. I. behind. Then the two men will brush towsrd 
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each other until the tancents serni-tanents a'e clear. 

The cornpassrnan wUl aain wait at the tentative F. I. 

while the engineer goes out a1onr, the raJe line to where 

ho thinks the next F, I. will be. This rrocess is reoeat- 

od until sufficient tanLents have been clearec and F. I.'s 

sot to furnish a whole day of curve calculation and staking. 

To locate ttie curves, tile tanent and serni-tanent are 

staked to the P. I., for the line of stakes along trie 

serni-tanent are used to stake trie curve by tangent off- 

sets. Tne compass is usad to measur( the I angle. The 

degree of curve is arrived at by estimat1n the external 

or the middle ordinate of trie :esire1 cinve. The calcula- 

tions are done In the field. 

The curves are normsJJy staked by using tangent orf- 

sets with the UX!t distance measured around the curve and 

the tyU or offset d1.stance measured rerrendicularly from 

trio semi-tangent. flowever, the comrass can be used to 

stake the curves by deflection anales or bear1ns Qn the 

chors if care is taken to ijatch for local attraction when 

the compass is moved. 

This metho is moro refined and sorewhat slower than 

the middle ordinate method; however the greter expense 

tends to give better road: alignment with truer curves 

than the *eyc ball" procedures. since it is difficult 

to evaluate the effect that true curves have ori hauling 

time lt is hard to judge between the two methods from 
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that base. 

This tyne of location works well with just two men 

in the crew. ior'e are necessary only in hesvy brush. 

PROFILL 

The crades are rouhe 2-in by the reconnaissance srsde. 

line, but to arrive at the final grade this procedure 

emrloys differential levelinT. 

Here arain a two man crew is sufficient. iquiprnent 

is a hand level, levelinr rod marked in tenths, and pro- 

file paper. 

One man acts as leveler while the other' operates the 

rod. Because t is difficult to see over fifty feet, the 

rodman turns on nearly every èven station. 
After the levelinT is cop:nleted for a riven section, 

the round profile is plotted on the profile parer. The 

,rdc rrofile is roihe:2-in and adjustei until t1e cuts on 

the center line airoximately balance the fills. This 

system of halencing the cuts and fills usually ets too 

ii,uch dirt so that Crequent turnouts are produced even 

where no actual provision for them was made in the erigi- 

ne e ring 

It sometimes happens thet the grade cannot be adjusted 

enough to the ground. when that haprens it is necessary 

to go bacI: arid revise the section where this occurs; 

therefore it is not too wise to get the location too far 
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ahead of the ruofile. 

After the profile is con1eted, the cuts an:. fills 

are written on the centerline stakes in the evening on the 

way home. 

3LOFJ STAKF 

The two methods again coincide in the r1acing of 

slope stakes, for both methods advocate the use of slope 

stake tables. Cne group uses tablas tht they compi1ei 

while the other company uses Calders Forest foad Engineer- 

inn, Tables. 

The company that made their own tables calculated 

theirs for one-tenth foot :Iifference in cut on centerline 

and on every rercent slope; while Caldsr calculated for 

only every five-tenths foot difference in cut on center- 

line and every even percent of slope. 

The equipment Used were tables, abney, and fifty foot 

cloth tape. 

The procedure is for the engineer to make an approx- 

iriate right angle to the centerline by pointing one arm 

at the stake ahead and one arm at the stake behind. Ile 

then closes his eyes and brings his arms together in front 

of himself. 110 orens his eyes immediately and where his 

hanJs arc pointed, is an approximate right angle to the 

centerline. He takes i'n abney shot up alonr, the hill to 

get the aprì'oxirnate percent of slope. Then he consults 



the tables for the distance aloru the slope to the tot 

of the cut for the given cut on centerline and percent 

of slope of the ground. The helper goes out the given 

distance on the slope and the enineor takes a shot on 

him to get the true slope. If the slope is different than 

that estimated at first, the engineer aain consults the 

tables to find the new distance on the new slope. The 

helper noes there and sets the slope stake. 

REFERNCE PCINT3 

Both outfits agree in principle on the wey to refer- 

once the location. A tree, treferably below the road, 

is blazed with the face aimed right at the stake. The 

distance to the station, the grade difference up or down 

to the grade at the station, and the stationing is given 

under both systems. In one system the bearin from the 

tree to the stetion is also given. 

Jith this information given at intervals of 

about lO feet it is possible to relocate the centerline 

if it becomes necessary. 


