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INSTRUCTIONS TO CREW CHIEFS

1. ORGANIZATION

Survey crews will operate as independent units under the general direction of
the Party Chief. The Crew Chief is responsible for all phases of conduct and
operation of the crew under his supervision. Quantity and quality of work
performed by the crew shall be the direct responsibility of the Crew Chief.
Any work delegated to other crew members shall be carefully checked by him to
insure its accuracy and conformance to proper procedure. ' For an example, if
the notes are not neat and legible they will not be accepted. .

The Crew Chief will plan the activities of the crew so that loss of time due
to breakdowns and adverse weather are minimized.” (Other jobs should be
planned in advance for such circumstances.) Supplies are to be secured in
advance of need to prevent holding up production, Personnel problems- such as
inefficiency, personality conflicts, etc., will be brought to the attention of
the Party Chief,

IT. EQUIPMENT

The care and protection of éll equipment is the personal responsibility of the
Crew Chief. Loss or destruction of equipment through carelessness or misuse
may result in the employee paying for said equipment.

Vehicles shall be serviced regularly at the prescribed intervals and kept tn
good condition at all times. If you do not know the prescribed standards and
procedures, FIND OUT. Vehicles are to be kept as clean and neat as possible.
Interiors will alsc be kept clean and tools kept in proper storage place.



GENERAL RULES

1. Prepare yourlfield books before work is started. Place a title
page, index, and map of the general area of work on the first few pages of the
field book. (See field book examples, Figures 1 through 4.)

2. Before each day's work is begun, write the date, weather, names of
party members, and party members' jobs in the front of that day's set of notes
in the field book.

3. Do not erase in the field books. Cross out and initial changes., If
whole pages must be changed, mark "VOID" across the page,

4, Do not cramp your notes together, but do not waste space either.
5. Take care in the checking of instruments and notebooks.

6. If a mistake is made in the field, correct it or ask your supervisor
about it. Do not try to cover it up. It is better to find mistakes in the
field than in the office.

7. Be very careful with your notes because they are a permanent record
gnd must explain to others what you have done in the field. Be careful they
are not lost. They are valuable because of the considerable dollars invested
in wages to produce them.  Include any individual notes that may be taken and
clip them in book or make reference to them for future use and design people
“to see.

8. At the end of each day, the crew chief shall review the day's notes
For possible errors and shall initial the last page of work in the lower right
iand corner,

9. Report any damage to instruments, no matter how small, immediately.

10.  The party chief is to keep track of all equipment issued to the
¢rew. Do not throw plumb bobs, chaining pins, HI sticks, or range poles.

11.  Bear down on the pencil when writing on survey stakes.

NOTES
Beginning

Keep index up to date

Record project on front of each book

Record all abbreviations used in the notes

Make sure fly leaf is complete

Number each book

Number each page

Record beginning and ending dates

Record type of notes {Level, X-SEC, TRAV, TYPE 111, STADIA, Road Log,
Reconstruction)

Record location of project

Record road number or letters
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Record Every Day

Give date
Check index
Record crew members:

Give their position
Show position changes and record time

Give instrument number:

List any known faults
List instrument checks (to be made every day)
Note any correction made

Weather:

Note date and time

List night weather if it affects survey
Note ground conditions

Note temperature

If weather changes, give change time

At a P.1.

Does the angle double?

Does the chaining check?

Has the point been referenced?

Have all facts of instrumentation been recorded?

Put rock mounts on P.I.'s in open (rocky ground only).
Reference every 4 P,1.'s (min.? or as a supervisor specifies.

Levels

Check the level every morning

Set BM and close back every 1,000 feet

Record Tocation and description of all BM's

Close with no more error than 0.10 feet for transit surveys, 0,25 feet
for compass surveys. )

Turns will be read and recorded to the nearest 0.01 feet

Profile shots at stations will be recorded to the nearest 0.1 feet

Have the elevations been recorded?

Have elevations been transferred to cross-section books and checked,

14



Cross-Sections ’ BASIC HAND SIGNALS

Right or Left: The corresponding arm is extended in the direction of the
desired movement. A long, slow, sweeping motion of the hand indicates a long
movement; a short, quick motion indicates a short movement. This signal may
be given by the transitman in directing the chainman on line, by the levelman
in directing the roadman for a turning point, by the chief of the party to any
member, or by one chainman to another chainman.

Have all terrain features been shown? With distances? Add sections if
necessary. . . .
Be sure crgss—sections are placed to pick physical features, not just
every 50 feet. b hown? - L x W x H (size)
Have all structures been shown? - L x . . .
Buildings, fences, drain pipes (with size and Tength), bridges (all
dimensions), etc.
Record all slope changes .
Carefully record plus and minus signs
Be sure all turning points are recorded
Show zeros at centerline : .
Run cross-sections at least 50 feet from centerline
Note all evidence of rock, springs, swamps, etc.
Has all the pertinent data been recorded?

THINGS TO CHECK

QE or Down: The arm is extended upward or downward, with wrist straight.
When the desired movement is nearly completed, the arm is moved toward the
horizontal. The signal is given by the levelman,

All Right: Both arms are extended horizontally, and the forearms waved
vertically. The signal may be given by any member of any party.

Plumb the Flag or Plumb the Rod: The arm is held vertically and moved in the
direction that the flag or rod is to be plumbed. The signal is given by the
transitman or levelman.

Stationing

Horizontal distance . .
When chaining level, be sure the tape is truly horizontal

Slope Distance

Distance parallel to the line of sight
Set an exact.point of pull
Check tension .
Be sure the chain swings fre
Chain distance gheidf it ahead
ain distance back from point ahea
$:ke extreme care in reading numbers. Read number before and after.

Give a Foresight: The instrumentman holds one arm vertically above his head;

Establish a Turning Point or Set a Hub: The instrumentman holds one arm above
his head and waves it in a circle.

Turning Point or Benchmark: In profile leveling the rodman holds the rod
horizontally above his head and then brings it down on the point.

Wave the Rod: The levelman holds one arm above his head and moves it from
side to side.

Pick Up the Instrument: Both arms are extended outward and downward, then
inward and upward, as they would be in grasping the legs of the tripod and
shouldering the instrument. The signal is given by the chief of the party or
by the head chainman when the transit is to be moved to another point.
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NOTEKEEPING

I. Definition of Field Notes

Field notes are a written record, arranged in a manner peculiar to surveying,
showing pertinent information, measurements, and observations made by you in
the field during the course of a survey, to be used and interpreted by a
person having some knowledge of surveying.

The part of this definition that usually causes difficulty is the statement

that you must keep your notes so that they can be "used and interpreted by a

. person having some knowledge of surveying;" that is, someone other than
yourself, a person who may have only a limited knowledge of surveying.

If you will make the following hypothetical assumptions, whether they are
valid or not, and bear them in mind whenever you are keeping notes, you will
have laid the ground rules for notekeeping.

Assume that the person using your notes:

a. Has poor eyesight

b. Is not clairvoyant

¢. Will try to place the blame on the field notes, if anything is
_Wrong.

If this is the assumed situation, to overcome it and to protect yourself your
notes must be:

a. Neat, legible, and clear
b. Complete and self-explanatory
c. Honest and self-checking

Listed under Section III are some general points that must be observed if you
are to keep good notes.

II. Importance of Field Notes

Of all the operations accomplished by a survey party, the most important by
far is notekeeping. It is obvious that no matter how carefully field work is
performed or how expert the party may be, all is rendered valueless if the
field notes are not intelligible to others.

Frequently surveyors believe that they have done an adequate job of
notekeeping if the field notes, reinforced by their memories, are sufficiently
comprehensive to allow them to be used for an immediate purpose. Obviously,
this is not true. Field notes must stand by themselves and be interpreted
without recourse to questioning the person who prepared them.
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Incomplete and unclear notes result in the following:

a. Llost time and additional costs for trying to decipher them.

b. - Necessity of returning to the job to clarify the notes.

c. Erroneous information being placed on maps which can result in
costly design errors.

d. Inability to defend the work to others, especially in court.

e. General mistrust of the party's work.

Actually, there is nothing difficult about keeping good notes if you
understand how these notes are to be used and exercise the same amount of care
and judgement in their preparation as you do in other survey procedures.

111. General Requirements of Good Notes

NEATNESS

a. ~Use a sharp pencil.

b. Make liberal use of enlarged details; avoid crowding descriptions or
sketches.

c.  Keep lettering parallel with or at right angles to the feature it

. refers to.

d. Before starting a sketch, decide what it is to show and organize it.
Do not start in one corner of the page and let it grow. Often you
will have a map or plat that is to scale; use it as a guide in
selecting the size you want. -Sketches should be drawn to
approximate scale.

e. If you start a sketch that is not the correct size, void it and
start over. Do not try to make the best of a bad start. A good
drawing is worth a thousand words.

f. Do not lay the book where it will become dirty. Keep your hands
clean.

g. Keep tabulated figures inside column rulings, not in the border.
Keep digits and decimal points in vertical line.

h. Do not overlap figures on each other or on lines of sketches.

LEGIBILITY

a. Use Reinhardt's style of lettering for legibility and speed. {See
Figure 1.)

b. Use pencil of at least 3-H hardness and press down so indentation is
made in paper, but do not use a pencil so hard that notes are only
readable in bright sunlight,

c. Use symbols and codes to keep notes compac . 7

d. Whenever possible, place north at top or left, and arrange sketch to
read from bottom and right side of page.
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CLARITY

a. Whenever possible start each day's work on a new page.

b. = Plan ahead and select a note form that is appropriate for the

articular survey.

C. Vagy 1ine weight when appropriate. Very often the use of colored
pencils increases clarity, although golored pencils should not be
used if the notes arefto be ahogocop1ed.

d. Vary size of lettering for emphasis. .

e. Arriwheads and leader lines should be 1ight and sharp and held to a
minimum,

£. Do not make ambiguous statements.

. Use proper nomenclature.

g. P]acg apzero in front of number less than one. For example, 0.51
e tetai ketches for clarity

i, Exaggerate details on sketches 70 -

J. Linggup descriptions and sketches so that it is clear what the
descriptions refer to.

k. Show a north arrow on all sketches.

COMPLETENESS

a. Show all pertinent measurements and observations. .

b. Record co;plete data. For example, "Mr. John M. anes, Project
Superintendent instructed mg...f .

c. Review your notes before leaving job site to be sure they are
complete. . . ; it

d. If you are in doubt about the need of recording any information,
is safer to rvecord it. b d

e. Do not leave anything to be assumed,

f. 1f you intentionally leave something out, say so. For example,

wFence lines along north and west property lines not shown,"

SELF-EXPLANATORY

a.
b.

c.
d.

e.
f.

Make maximum use of explanatory notes. .
Place title at beginning of each type of work stating what the work

is

’ i i i i losures.

Show closing data with appropriate ar1th@et1c checks and ¢ .

Rgcord suff?cient data so field computations can be checked later in
the office. o

Make your statements positive.

¥hen § point is established by record, by prorate, or"by q
intersection, etc., state this fact. For example, "Set lead an
tack by proportional measurement.” )

Always c{ogs-geference. When work is continued on another page,
note this fact. 0o not leave it to someone to guess.
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HONESTY
a.

b,
c.

d.

9.

h.
i.

a.

C.

d.

Record exactly what you did in the field at the time you did it, not
later from memory.

Do not record measurements made by others unless you note this fact.
Numbers should show degree of precision. For example, rod readings
taken to the nearest 0.1 foot should be recorded 6.3, not 6.30.

If you have measured a distance to the nearest 0.01 foot but
question the accuracy, note this. For example, 321.47' + 0.10'.

Erasures are not permitted in field books. If an item is recorded
in error, draw a line through it without destroying its legibility
and record the correct item above.

Avoid copying notes. . If it is absolutely necessary, the part copied
must be so marked and the submitted as a part of the notes. For
example, if the chaining notes are kept in a peg book and the
totals are copied into the field book, the totals must be marked
"copied from peg notes" and the peg book must be submitted as a
part of the notes.

When adding pickup data to notes previously prepared, date and
initial each new entry.

Record actual measurements, not what they are supposed to be.

Never, under any conditions, falsify notes.. This is fraudulent and
dishonest.

SELF-CHECKING

Field work and notes should be planned and kept in such a manner
that the work can be checked without a return visit to the field;
the office personnel should be able to take the field notes and,
by calculation, prove the work to be correct. For example, in
teveling, if you start and end on the same bench mark, the office
person can check to see that all your turning point rod readings
are reasonabie, but he will not know whether the bench mark you
used was the same one you described; there may be two spikes in
the same telephone pole. Had you started at one bench mark and
endid on a different one, the office could positively prove your
work,

In boundary work or on building layout show the closing angles and
distance you measured, not what they are supposed to be.
Obviously, every distance you measure or rod you read cannot be
checked, but the main scheme should be done in a way that is
self-checking. It is a matter of judgement what part of the
survey warrants checking. For example, to locate trees by one
angle and one distance may be sufficient, but if you feel that
their Tocations are important, perhaps you should, in addition,
draw a sketch showing the distance between trees with the end
trees tied to the property line. This will allow the office to
check the correctness of the locations of all the trees.

It is of the utmost importance that, on every survey, check
measurements be taken to prove the main scheme,

Repeat aloud values given for recording. For example: for recording
a distance 124.68, call out “one, two, four, point, six, eight"
for verification by the tapeman who submitted the measurement.
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SKETCHES -

Neat sketches are necessary to properly describe many situations. ;
‘henever possible, sketches should be oriented such that increasing stations
re shown progressing up the page. Also, the direction, North, should be
hown in its proper relationship to the sketch Note all such items as
treams, phone line, fences, cutting block boundaries, road junctions, other

2

}
ﬂ;

urveys, etc.

HBCDEFGHI LKL M’N 0"P"O“/?“S7'

UVWXYZ &
gbecderfghiykimnopgrs P v X ¥z
1234567820

Figure 1 -- Suggested order and direction of strokes in freehand lettering on
field sheets,
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LIST OF STANDARD ABBREVIATIONS AND SYMBOLS

abutment

acre

angle point
approach

area

average

Azimuth

back sight (levels)
back sight {transit)
bench mark

borrow

bottom

bottom of bank
bottom of ditch
boundary

bridge

center line

center of stream
channel change
clearing

concrete

corner

corrugated metal pipe
creek

cross-section
culvert

curve

cut

departure

diameter

diameter breast height
double angle
drainage

draw bottom

east

edge of road

edge of water
elevation

equation

fence

fill

fore sight (levels)
fore sight {transit)
grade

height of instrument
high water

highway

hub and tack

abut,
ac.
appr.
avg.
Az.
B.S. (#)
0

B.M.
bor.
bot.
B.B.
Dt.

bdy

br.

13
C.S.
ch. ch,
cl.

H.W,
hwy.
H&T

instrument point
intersection
intersection angle
large rock
latitude

left

linear feet
longitude

loose rock

low water
magnetic

material

mile

mountain

north

number

open top culvert
perpendicular
point

point of curve
point of intersection
point of tangency
point on curve
point on tangent
private

radius of curve
reference point
reinforced concrete pipe
right
right-of-way

same slope
section

solid rock

south

spring

standard

station

stone

stream

thousand

thousand board feet
toe of fili

toe of slope

toe of bank
turning point
turn-out

west

U VU WU V0
RN

N PO

Creek, stream, and river banks are right and left when facing downstream.
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ABBREYIATIONS COMMONLY USED
BD BOTTOM OF DRAW
BR BERM
cB8 BACK OF CATCH BASIN
CK POINT IN CREEK
T BOTTOM OF DITCH
€B EDGE OF BOG
EC EDGE OF CREEK
ER EDGE OF ROAD
LR LOOSE SURFACE ROCK
MC MIDDLE OF CREEK
RO ROCK. OUTCROP
TC TOP OF CUT
TF TOE OF FILL
TO TURNOUT
TR TOP OF RIDGE
TR TRAIL
TW EDGE OF TRAVELWAY
~

TURNING POINT
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TRANSIT TRAVERSE

1. A transit traverse is a first class survey. Instruments consist of an
engineer's transit, engineer's level, and steel tape.

2. If the traverse is a continuation of another traverse, start the new line
with a tie to the existing line by setting up over an old P.I., backsighting
the old line, and turn and record the new traverse angle. Measure and record
the distance from the old P.I. to the new P.I.

3. Distances are measured to the nearest hundredth of a foot.

4. A1l angles from P.I. to P.I. are turned to the right (as indicated in the
sample notes). The angle should be doubled by flopping the instrument and
turning the angle again so that the first angle is turned with the telescope
in normal position nd the double angle turned with the telescope flopped
(focusing screw on bottom). Record the original angle right and double angle
in notes. Angles should be read to the smallest graduation which the
instrument allows. Angles should double within £ 1' with T-16, * 5" with T-2.

5. Read Stadia between P.I.'s as a check for distance (Do not record.)

6. There should be at least one intermediate station between P.1.'s. Stakes
shall be set at all breaks, channels, banks, ridges, draws, cross drainages,
or any spot that will require cross sections. When crossing streams or

creeks, take a compass bearing of the waterway and record in traverse notes.

7. Deflection angles between tangents shall not exceed 30 degrees with
connecting tangent lengths of not jess than 60 feet, except that for

_ switchbacks the allowable deflection angle may be as large as 45 degrees and
the connecting tangent lengths not less than 40 feet.

8. Record stationing on stakes so that they can be read as you are
proceeding up the line in increasing stations. Use double guard stakes on all
P.I.'s. Stationing stakes are to be painted fluorescent red or orange.

9, Read and record the magnetic bearing ahead from each transit as a check
on calculated bearings.

10. Crew chief should ask his supervisor as to what type of transit line ties
will be used.

11. Notes on ties from traverse should be placed in a separate book if the
number of ties is extensive, but placed in the traverse notes if a small
number is involved.

12.  When shooting stadia distances, the telescope is levelled and the rod
reading difference between the outermost stadia hairs is read, This
difference is multiplied by 100 to cbtain distance in feet, If it is
impossible to shoot stadia with the scope level, niove the scope until a
reading can be obtained on the rod and note the vertical angle on the vernier,
Then:

i

Horiz. Distance = rod diff. x 100 x cosine of vertical angle.

24

TRANSIT TRAVERSE CONTINUED

13. If P.I.'s are likely to be dest ’ isti
should be referenced according to out]i::ygg ézggh3g? on existing roads), they

14,
15. Before survey begins, state at the beginning of the fieldbook the date
>

weather, crew and assignments. Transi i
€ e . . it and number, vertical i
starting station, bearing, starting station, and t;ansit congtgéivatlon’ i

Sample traverse notes are shown on Figure 2,
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Y COMPASS TRAVERSE
SAMPLE TRANSIT TRAVERSE NOTES X
- N 1. A compass survey Is a Class {1 traverse. Instruments consist of a staff
wt : compass, and steel chaln.
N
rﬁ' K = 2. Chaining Is done with a steel chaln.  The distances are to be hor i zontal
Nwe b and to the nearest tenth of a foot.
N 4 y—
o % 3_‘_9 3. Angles will be determined from the bearing of Intersecting courses. Read
- N and record the back and ahead bearings to the nearest half degree for each
by - T <}— P.1. The two readings should not devlate by more than one degree. If a R
Iy - /< Y LEZIWRT recheck shows 'a difference of more than one degree, record both bearings,
N - g contlnue the traverse, and bring the matter to your supervisor's attention, g
A =7h i :
A LM“gﬁ - ;\\" 6. Semple compass traverse notes are shown in Figure 3.
R\ 7. Procedures for a compass traverse are similiar to those for transit
‘“\ traverse. Read for tles and general procedures that apply
to traverses.
™

LEVEL INSTRUCTIONS

=
E_}r,‘
ﬁiﬁ
-
=
T
-

1. A level loop Is made In con junction with transit and compass surveys to
establish elevations. Instruments conslst of a steel chaln, teveling rod,

o

A

|

and either an engineer's level or a hand |evel.
§ 2. Set T.B.M.'s at a maxImum dlstance of each 1,000 feet,
~
. 1 3. Meke sure turning points are solld. A short description of turning
g ol points In the notes may help you relocate 11 If necessary.
» Y
|- ‘?ﬁ“ o § 4. When using an engineer's level, read turning points to the nearest
¥ .S& °‘3 hundredth of a foot and any Intermediate ground shots on statlons, etc., to
3} [ the nearest tenth of a foot. All shots with a hand leve! should be read to
N T T "R the nearest tenth of a foot.
><1 N g S
b N °Q ot 5. All tevel loops wlil be closed. Each loop should have a maximum distance
Yﬁ °s ? I of 1,000 feet.. When closing a feve! loop the sum of the F.S.'s and the
> = v B.S.'s should be the same. Maximum closing error for a hand level circuit Is
\n g
K o & L) 0.5 ft. in a 1,000 f+. clrcuit. Maximum closing error when using an
g <3| <9 0 englneer's level Is 0.1 ft, In a 1,000 f+. clrcult for a transit survey, or
3 Y T s 0.25 ft. for compass survey.
n .
;‘n % 6. Elevations wlil be computed ‘In the fleld. At the end of each level
: W circuit, add backsites and foresights for closure,
N Y 3
v N 7. Sample level notes are shown In Figure 4,
Q
by 3 9
Ly
Figure 2
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TEMPORARY BENCH MARKS (T.B.M.)
TEMPORARY BENCH MARK (T.B.M.)

When a bench mark Is set In a tree root, the notch will be no higher than
12 Inches from the ground and cut to allow a rod at least 13 feet long to stand
vertically and squarely on the mark. Minlmum distance from "P" station to TBM

Is 40 feef.

A temporary bench mark is used to establ i
sh a known or assumed elevation
g?:;a:?o:xéiflng ?u;vey.thh!s elevation can then be used to re-establish the -
3 point on the traverse. B

shown on prevlous page. elow Is an example of the marker stakes

On reconstruction projects , when possibie, place TBM on side of tree away ’
from road. When placing TBM's, avold defacing trees. If a free root Is not
available, use a short stake as shown below. .

EXMIPLE T.B.M. STAKE ‘ !

+*~ Stske nalled to
tree with aluminum
natl. Don't drive
nail flush with

Note: flagging

Do not wrap great
amounts of flagging

around treel
o TB.M.%/2
A " e . i_\"f".L.,{\ Yo
V0T NG <Q >2
FRONT VIEW SIDE VIEW
BRIMARY b ~ |
Use Alvmingm :\ m Dot Defoce T2

/l/all.s‘ * g

a« #

N N

Short 3/4n ©

survey stake (N
nalled at base B Py
of tree 40 penny or larger ﬁ
nall driven

P - I horfzontal Into @
t tree at point of W

; survey stake. v -
- EA R
[
FRONT VIEW SIDE VIEW Y
ALTERNATE &

3
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CROSS~SECTIONS

1. When cross-sectioning, be very careful to get the cross-sections at a 90°
angle with the line or bisecting the angle at a P.I.

2. Cross-sections shall be taken at every point on the traverse.

3. Cross-sections shall be taken at all drainages. A description of the
drainage channel will be included. If there is-a live stream, cross-sections
of the stream will also be included.

4, The crew chief should check with his supervisor as to whether
cross-sections on any particular project are to be referenced by setting a hub
at the end of the cross-section.

5. Typical notes shown for cross-sections on Figure § are for use of an
abney or clinometer with percent siope and slope distance being recorded.
This is the type of cross-section which will normally be used in
preconstruction work. The method you use must be noted in the cross-section
book . .

6. The crew chief should obtain thé length of the cross-section needed on
any project; but in any case, the minimum should be 50 feet on each side of
centerline.

7. Show a list of abbreviations used at the front of the cross-section book.

8. The center point of the cross section is entered as 0/0. Use plus signs
when the reading is up and minus signs when the reading is down. Turning
points are used when the “P* stake cannot be seen. The symbol 2T for
turning point imples that succeeding topog shots were taken from that point.
A1l data recorded after the 2\ symbol refers back to the point where the
X symbol appears.
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CLASS ITT "e® LN SIRVEYS

ss LTI survey is not necessarlily a less accurate survey, but a less
Izgegi?ve method ofygafherlng all the necessary and pertinent data to design
a road. Some of the methods of data gathering are less accurate to a degree
(such as chalning and profiles), but the final outcome after construction
will be as accurate or better than the Class II method previously used. The
ma jor reasons for the Increased accuracy are that the "P" line Is now the
final centerllne and we are eliminating 99% of the horizontal offsets. The
Crew Chief should work closely with the Locator so that he wil{ know what the
minimum radius curve for each road Is and be aware of problem areas.

Equipment Needed:

4 Hi sticks
4 Clinometers or Abneys well pegged for grade and cross sectlons
2 Hand~held Azlmuth Compasses
1 100 ft Tape - cloth, nylon, or fiberglass
2 50 ft Tapes - cioth, nylon, or fiberglass
1 Brush Knife {extra blade and handle)
Wire Flags
Fleld Books, markers, penclis, efc
Stakes and ribbon when needed

RAL:
ﬁf?eln:trumenfs and tapes will be checked for accuracy prior to the days
work. With a flve-man crew, only one pass wiil be taken over the line.
Grade, bearing, and chalning measurements are taken to the ahead s?atlon
while cross sectlons are measured at the back station (rear chaloman's
position). No RP's or TBM's will be set. A tle line will be made at fh7
beginning of the survey when starting off an existing road , unless a swing
tie is called for (See Road Junctions).

The crew consists of:
{ head chalnperson
1 rear chalnperson
1 notekeeper
2 cross=~sectioners

INTAL AL 1GNMENT:
:gs:ignfal alignment s the most Important part of chalning. The flag line
will be very accurately located; therefore, the "P" |ine wiil not vary by1
more than 5 feet left and right from the fiagged {ine. Devlances of gre? er
distances should be calied to the attentlon of the locator for field rev ezf
The maximum cord tength will be 75 feet, The maximum deflection angle :se :
should be 15 degrees, except for a switchback, tight gulley or ridge, where
30 degrees Is allowable. Alignment should be smooth throughout the
fine.
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When placing "P" stations on the ground, an attempt should be made to place
It where there wiil be uniform ground uphitt and downh!!l| on the R
cross-section. This will assure an accurate catch.

CHAINING:

Chalning will be done with a cloth or fiberglass tape and HI sticks or range
pole. The distances are to be horlzontal and within 10.1 foot with each
measurement. Stations should be to a whole foot, and usually to an even 5
feet In the absence of a clearly deflned feature. Stations will be written
on 3/8" x 1~1/2" x 24% wooden stakes. Begin statloning with 10+00 unless
otherwise Instructed.

GRADE AND BEARING:

The two people chalning will also be shooting grade and bearings, both ahead
and back. A minfmum amount of clearing between stations shall be done to
allow centerline shots to be taken.  Grade wi!l be shot with clinometers or
abneys using Hl sticks. A percent grade ahead and back will be read and
recorded. The Iimit of error is +14. The backsight Is recorded In
parentheses just above the foresight. Recheck the Instruments If the
readings start to vary consistantly by 1% or more. Watch for grade changes.

Traverse bearings will be taken as azlimuth readings,using hand-held
compasses, by both the head and rear chalnmen. The readings will be recorded
In the same manner as the grade. The limit of error for compass readings Is
12 degrees. To check the readings, the foresight and backsight should differ
by 180 degrees. These Instruments should also be checked prior to each day's
work on a preset course. WATCH THE AL|IGNMENT. Try to keep deflectlons under
30 degrees and use equai cord lengths.

CROSS SECTIONS:

Cross sectlons will be done with clinometers or abneys ‘and read In percent
slope. The distance Is slope chalned. HI sticks wil} be used and the shots
taken at the rear chalnman's Hl stick. Judgement shouid be used to make sure
the cross section will exceed the catch distance. As a guide, the slope
length of the downhill and uphil} legs of the cross sectlion shai | be 50 feet
long on sfopes iess than 308, 75 feet on slopes between 30% and 55%, 100 feet
on slopes greater than 558." A wire fiag markling the cross section line Is to
be placed at 25 ft on the uphill cross section. This Is used for |ine when
construction staking. A bad 90 degree angle wiil make a narrow spot In the
road. The c¢ross sections must be accurate enough to slope chain to all the
catches without having to field check them. (See also Cross=Sections).

CHECK ALL INSTRUMENTS AT LEAST EVERY MORNING. .

NOTE KEEPING:

- There Is a use for each column In the fleld book; therefore, you should try

not to overiap Into another column. KEEP NOTES CLEAR AND CONCISE. (See
Figure 6.) !

= Try to keep the books neat and clean. Use a hard pencil to avoid smears.,
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- To keep the books from getting cluttered or crowded, there shouid only be
three stations per page. The page should begin with a station and its cross
sectlion and end with the distance, bearing, and grade ahead. (See Figure 6.)
With this method, the cross sections and chalning occurring witl always be
recorded on only one page.

CLASSIFICATION

DEPTH OF DUFF - Kick duff away until you reach mineral soil and measure the
depth. Describe the type of duff.

Duff is a non-usable material such as needles, leaves, grass,

- There should be no chalning busts as the notekeeper checks the add{tion 1
roots and decomposed material,

with each station.

SOIL TYPE - Describe as common; soil with very little rock, sandy, clay, and

- Record ali notes, classifications, and remarks opposite the correct black dirt.

statlon. Make extra room If necessary. Always give distance and bearing to

. Classliflcation . .
object calling. (See at end of text.) TREE SPECIES & AVERAGE DBH - List all species.
- Use drawings wherever it will help clarify - junctions, creeks, roads.

Loave o full page for the drawing. ‘ CLEARING - See chart for 1ight, medium or heavy.

Canopy, downfall and brush can also be classified separately as

- Initlal all recordings that someone might question. Such as: light, medium, or heavy.

#+ and - cross sectlon shots on same slde or where + and - cross
sections change sides

#Large deflectlion angles (over 30 degrees)

xGreater than allowable error In bearings or busts of any kind
%Cross-outs (Erasures are not to be mede.)

*Drawings

*Changes In grade

ROCKS - Describe rocks and give a distance and direction.

FLOAT ROCK - Yoose rock on the surface
SCATTERED ROCKS OR BOULDERS
PILES OF ROCK

CLASSIFY BOULDERS as:

= All books will have:
. 1. On the front cover:
~-sale name
-road number or name
-type of Information contained In the book {(Ciass |11
Survey,Road Logs, Profile, etc.)

Solid - need dynamite
Rippable - can use a dozer

COMMON TYPES OF ROCK:

-station to station Included in the book Granite Basalt Shale
-book number and total number of books Quartz Gneiss GOLD
2. In the first part of book: CREEKS
- - N N.F., 6 i . )
_?ﬁ3:§$§a§29° ezperce » Grangeville a - Give name if there is one,
-abbreviations page b - Shoot begr;qgs upstream and down; you may need an angle
- + . point and distance.
note telling procedures, Instruments, deciination, etc ¢ - Measure width and depth of water.
d - Measure width and depth of high water
. hout the book: i .
3 Th’°”§e§2; page :hould be numbered e - Measure width and depth of creek bed.
-begin each days work with date, weather, crew f - Describe creek bottom as dirt, sandy, pebbles, rocks, etc.
-note any changes made in procedure or pertinent Information g - Shoot a percent grade upstream and down.

~SPRINGS & WET AREAS - Give a distance and a direction (bearing} from a
station. Also, give dimensions. Note any standing
water and dimensions or describe signs of water such
as ferns, bracken, alders.

- Notes will be checked by Crew Chlef and/or crew prior fo being handed In.

- Notes should be handed In as soon as the road Is completed so that

elevations can be calculated. DRAWS - Describe as deep or flat and as wet or dry. Shoot bearings up and

down the draw.
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l. When a survey Intersects or beglins off of an exlisting survey (such as an
extension), tle Into the traverse in at least two "P" |ine stations.
Il Use a tie line when a new survey beglns off of an existing road.

Q zh‘
£

i —— - —

EX/STING RO

DIRECTION
<:: OF HAVL
; |
J F
i

a) Use a drawing to describe the Junction. Note any iand features.

b) When a survey begins off of an existing road, survey shall Include
grade, allgnment and cross section Information on the road for a
minimum of 200 feet In both directions of the intersection.

c) Tie lines will be one contlnuous iline w
opposite to direction of haul.

ith stations running
"P" Ilne or road log.

Record the common station(s) of the

d) X-sections will be taken at edge of road, toe fili and +urn on

downhlil side. Uphll! side, x~section will be taken at edge of
road, ditch, top of cut and 25 £+ beyond .,

111, When the survey Is on an exIsting road,

a swing tie should be made at
each end of the project.

9 AR
o ;‘é 9 2 e
3 |
S S
Q g
Y o qmeo - - igC
\\ / Ve 9 .
/\\e,‘f"'//’Y %
[ S ) ]

@ nuB AP STARE
(NO TREES AvAnABIE)

a) "P" point should be referenced by -at least two ties (one on either
side of the road).

b) The RP shall conslist of a stake securely nalled to a tree, labeled
with the station and distance to the point referenced.

c) Include a sketch describing the RP's established.
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CLASS FOUR

The Ctass IX Survey Is called for on existing roads which have areas
requiring more than Just reconditioning to bring them up to standard.
The methods used are the same as for Class ITI with some exceptlions.

The P-line will run down the center of the road, beginning with
0+00. If there will be traffic over the area surveyed, the stakes
will be offset Into the cutbank. Show the offset distance so that
centerline can be reset. The max!mum chord length Is 100 ft., less In
curves. The statloning should be placed to plck up changes In road
width, breaks In grade, sag polnts, existing plpe and open tops,
flagged points, springs, slumps, sloughs, mlieposts, and other
significant features. Beginning and end of existing full width
turnouts need to be statloned. For significant curves, statlon at
least the beginning, middle, and end. More will be needed for tight
curves.

Cross-sections at each station should Incfude the traveiway, road
width, and the ditch, If one exlsts. Cross sectlons are taken to. the
top of cut, turn, on the uphlll side and to the toe of fiil, turn, on
the downhiil side. The turn shots should be for at least 25 feet.
However, when existing ground |s over 50%, the cross section on the
uphit! side should be 25 feet beyond top of cut, then turn for at least
25 feet. Extended x~sectlons may also be needed on below standard
curves, where addlitlonatl pipe Is called for, or where extenslve work is
needed. Judgement needs to be used to Insure having enough cross
section Information to determine catch polints.

For additlonal Information, see Class ITL "P" Line Surveys.

an

LAND CORNER TIES
1. Normally, property corners will be located in advance of the survey by
the persons responsible for the survey flagline location. The crew chief will
consult his supervisor as to land tie requirements.

2. If at a]] possible, have a copy of the GLO surveying notes for the area
you are working in when making corner ties. :

3. Start all ties from a P.I., point and run from P.I. to corner.

4. Turn angles and measure distance on the land tie with the:same precision
as required on the traverse. ’

5.  The notes shall include a sketch and complete description of all corner
data, including everything found. Also include the tie to bearing trees.
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SITE SURVEYS

A bridge-site survey consists of studying and evaluating the overall
conditions in the area, selecting the best site, and securing sufficient site
data to design the appropriate structure.

Too much stress cannot be laid upon the value of a comprehensive and accurate
bridge-site survey. . Incorrect or inadequate information renders useless any
nicety of design or detail. Lack of adequate information often makes it
jmpossible to properly select the type of structure offering the greatest
economy for the conditions at hand. A design predicated upon information
which later proves incorrect, or incomplete is apt to involve changes or
modifications after the contract has been let. Modification of plans
generally involves expensive work, is often a source of contract claims, and
delays in construction time.

Site surveys are required for all bridges and major roadway structures, such
as major culverts, retaining walls, and stock passes. The type of survey made
should be commensurate, to some degree, with the complexity of the site and
the proposed structure. The design for a simple, single-span trail bridge may
require very little field data, while that for a continuous steel and concrete
highway bridge will require all available data.

In order to prevent structure design from lagging behind the design of the
road, the site survey must be submitted to the bridge-design office as early
as possible. The designing, detailing, quantity-estimating, and checking of
the drawings generally require from two to three manweeks time after it has
been worked into the design office schedule.

The data that must be obtained and transmitted to the design office is
composed of the following:

Topoqraphic Map. The topographic map should cover the area necessary to
design and detail the structure and related improvements, such as dikes,
channel improvements, bank protection, detour structures, and flood-stage
overflow channels.

*Generally, the map should cover an area that extends 100 to 150 feet
beyond the extreme limits of the proposed structure and improvement. The
map should be drafted to a scale and contour interval such that the
design organization can use jt without redrafting., For submission to the
design office, the map should be in pencil on a reproducible material
which is durable and dimensionally stable, such as mylar film. All
drafting should be such that reduction to half size can be accomplished.
The following is provided to assist the locator in the survey and the map
preparations:

*Stream gradient should be surveyed 150 feet up and 100 feet down stream.
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ééta Show proposed road and bridge centerline with true bearing and alignment.

2.  Show bench mark location, description, and elevation, State if the

.elevation is assumed or given and the source of the information.

3. Show stream name and direction of flow.

:6]e5§how Jocation and identification of all subsurface explorations (drill

5, Show"North" arrow and a directional arrow with nam i
o areat b hor _ e and distance to

g;'ea Show section corners, landlines, and rights-of-way limits if within the

7. locate and identify streambanks, types of ground cover in a
. s pproach areas,
edge of water, islands, gravel bars, drift jams, overflow channe]g, side
streams, old channels, flood outlines, direction of highwater currents and
ggantskof 1mp;n%ement against banks, scour areas, horizontal extent of exposed
rock in subs ructure areas, and other jtems of importance in 1 i
design of the structure. ’ P " Jocation and

8. Locate manmade features, such as buildings, fences, ditches, pi i

0Ca a B elines
aqd ut!11§y lines. .If the contractor's equipment must &ork near’apugility )
line, indicate vert1ca1 and horizontal clearance. Existing roads and bridges
should be shown with dashed lines and identified.

9. A map scale of 1 inch equal 10 feet should generally be used
less than 1 inch equal 40 feet should not be useg. y be used. Scales

10. Contour interval should generally be 2 feet.

11. Show names or initials of individuals preparing ma indivi

S p and the individual
gheck1ng completed map. Show date completed, Forest, section, township, range
if-applicable, road name, bridge number, and related data.

12. Horizontal control consists of *P" or "L" line hubs and stationing
reference hubs and traverses along the stream for establishing base linés for
dikes or channel changes. - All linear measurements along the centerline of the
bridge or substructure units should be to 0.01 feet, Measurements for
structures, such as dikes and channel changes, should be to the nearest 0.1
feet. All transit angles should be to the nearest 20 seconds. Closure across
tt?a;;:$:$i§SOU]g ?3 effecgeghgor all sites either by direct measurement or by
. Evidence o s action shoul i
B e desion oreanizetion. should be documented in the data sent

}3. Ver;ica] control consists of establishing the primary bench mark
1ntermed1ate bench marks, and elevations of appropriation hubs and tr;verse
stations. Temporary bench marks:used for obtaining contours and
cross-sections for designing dikes, riprap, and channel changes should be to
the nearest 0.1 feet. A1l bench marks to be used for comstruction purposes

43



hould be to 0.01 feet. No bench mark should be established without a closure
f the level circuit for an accuracy check,

oth horizontal and vertical control for the bridge-site survey should be
ased upon the same controls that are used for the overall road project.

urvey notes for the structure site particularly for major structures, should

e kept in separate field books and also included in the site survey data sent
o the design office.
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STADIA SURVEY

1. A stadia survey is a second class survey. Instruments consist of an
engineer's transit and Philadeiphia rod.

2. If the traverse is a continuation of another traverse, start the new line
with a tie to the existing line by setting up over the old P.I., backsiting
the old Tine, and turn and record the new traverse angle. Measure and record
the high, low, and rod readings.

3. Rod distances are measured to the nearest hundredth of a foot,

4. A1l angles from P.I. to P.I. are turned to the right (as indicated in the
sample notes). Double the angle and record the original angle right and
double angle in the notes. Angles should be read to the smallest graduation
which the instrument allows.

5. Record stationing on stakes so that they can be read as one proceeds up
the line in increasing stations. Use double guard stakes on all P,I.'s.
Stationed stakes are to be painted red or orange. Guard should be placed with
the station up on one and down on the other.

6. Leave the first half page blank for beginning criteria.

7. The station number distinguishes between P.1.'s and intermediate points.
P.I.'s have the last two digits as zeros (100, 200, 300). Intermediate points
ascend in increments of ten (110, 120, 130).

8., Be sure to occupy the last P.I. for back stadia readings.

9. For ahead readings show upper, lower, and middle crosshair readings for
every point shot to the nearest hundreth of a foot. For back readings, which
are shown in parentheses, show upper, lower, and middle crosshair readings for
shots to the preceeding P.I.

10. Record the vertical angle to the nearest minute for every shot taken. If
vertical circle of instrument is 0° horizontal, record shots above horizontal
with a "+" and shots below horizontal as "-",

11, Horizontal angles will be measured as angle right and will be recorded
with an "H" behind them,

12, Sketch a diagram of the horizontal angle.

13. Record cross-sections on the right hand side of the page.
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P.1. OR P.0.T. REFERENCING

R.P. Target Stake

704‘ Station

0
(::> Generally, the reference point is a nail, centered
here, that sticks out gbout 3 inch.
BT
& s Horizontal distance from the reference point nail
head to the P.I, hub tack measured with steel tape
jquNEz’ or stadia rod.
T‘l
ACCURACY

Class [ - Hundredths
Class II - Tenths

ccasionally, the reference point nail may be placed independent]y from the RP
take if the stake cannot be handily placed at the proper elevation. These
eviations from the general practice should be noted in the field notebook.

11 Class I P.I.'s will be referenced. For Class II survey, two consecutive
.1.'s shall be referenced at approximately 1,000 foot intervals along “p*
ine. :

:nerally, two targets with distances will suffice for referencing., If
aportance of survey dictates or survey is on existing road where P.I. may be
astroyed, a hub with tack plus a target should be used to permit accurate
2-gstablishment of P.I.
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CONSTRUCTION STAKING
REQUIREMENTS ‘

PRECISION of construction staking shall meet the following precision ’
requirements. Slope distance accuracy for setting sope stakes shall be 0,3
foot, or 2.0 percent of the slope distance, from the control point to the
slope stake, whichever is the Targer value. Horizontal and vertical accuracy
for slope stake references and culvert refereences shall be 0.3 foot, or 2.0
percent of horizontal distance, measured from the construction stake to the
reference, whichever is the larger value. Accuracy of horizontal measurement
from the slope stake to the clearing 1imit shall be 1.0 foot,

SLOPE STAKES AND CLEARING LIMITS Slope stakes shall be set in the ground at
catch peints on both sides of the roadway. After slope stakes are set, the
crew shall mark clearing limits on both sides of the -road as shown in Exhibit
A. Clearing shall be delineated by lath or flagging hung at least 4 feet
above ground.

REFERENCING  After each section has been staked, the crew shall set reference
stakes which have recorded the vertical difference and the horizontal distance
from the reference stake to the slope stake catch point. Station and
information on the slope stake shall also be recorded on the reference stake
as shown in Exhibits C and E. Both sides of the road shall be referenced.
Reference stakes shall be set at a minimum horizontal distance of 15 feet
beyond the clearing limits. .

STAKING CULVERTS ~Al11 culvert stake locations shall be determined by hand
level or equivalent methods applied to the design typical sections and the
original control 1ine. Also, culverts shall be staked with stakes driven on
the centerline of the culverts at the uphill slope stake and pipe outlet.
Stakes shall be marked with the following information:

a. Diameter, length, and type of culvert (such as 18" x 36 CMP).

The length staked shall provide at least 2 feet of pipe extending beyond the
toe-of-fill as described in Exhibit D.

b. The vertical and horizontal distance from the stake to the invert at
the end of the pipe.

¢. Flowline grade of the pipe.
The stakes shall be adequately referenced as to both horizontal and vertical
control well beyond the anticipated construction limits and out of the
flowline. Stakes shall be marked as shown in Exhibit E. The length of
tulverts shall be computed and displayed as shown in Exhibit D.
FIELD NOTES  Field notes shall be kept in a standard format.
Crew names, positions, and dates shall be recorded in the fieldbooks at the

beginning of each day's work. The party chief or notekeeper must sign or
initial the beginning sheet of each day's work.
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SLOPE STAKING PROCEDURE
EQUIPMENT NEEDED

Hand Level

Cut and Fill Rod

50-foot Tape

Yellow Ribbon for Clearing

Red and White Candy Stripe Ribbon for Pipes
Field Books, plans, and slope stake printouts
Wooden Stakes

Lathe When Needed

lethod for determining position of slope stake:

10’ 2, v 10 L3'| —

- 1 T
- e
— i
— 1
Bl ot B2
el o : EB—T—

"he cut dimension on the cut stake is the vertical distance shown as A to the
ottom of the ditch, The horizontal distance shown on the slope stake is the
orizontal distance from the slope stake to the centerline of the roadway (B).
‘e find the position of the slope stake, follow this procedure: Determine the
:levation of a point on the slope that looks like it may be in the area of the
;lope stake. Subtract the elevation of the ditch bottom from the elevation of
:he point on the slope. You then have the vertical distance A as shown on the
iiagram, Multiply this distance {A) by the first number of the back siope
-atio for this section (1:1-multiply by 1, 3:1-multiply by 3). The distance
wrrived at by this is shown as (B2) on the diagram. Add this distance (B2) to
:he constant (B1) which is the roadway width and the ditch slope width to find
5, If B agrees {within limits set by the project engineer) with the

iorizontal distance you have measured from centerline you have the position of
‘he slope stake. If this distance does not agree, you will have to move up or
iown the slope, and repeat this procedure until the slope stake position is
‘ound. Then (unless instructed otherwise) set the reference point., This

-hall be set behind the slope stake. It shall show the cut from that point to
he catch stake and the distance from that point to the catch stake
wrizontally and vertically, This R.P. will be set at 15 feet beyond the
‘atch stake or will be set back far enough so that it will not be destroyed
luring construction,
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FILL SIDE

The same procedure shall be followed for the fill slope stake, except that all
fills as’shown.on the sTope stake shall be to the shoulder grade, The
constant for fills shall be the distance shown as Cl on the diagram.

Fill slope stakes and fi11 R.P.'s shall be written in a 1ike manner e
C shall be changed to F. Xcept the

ATl slope stakes and R.P.'s shall have the station written on the reverse
slqe. Unless instructed to do otherwise, a stake pencil shall be used to
write the stakes, clearly and legibly. See Exhibit C for proper stake

ma(:jngs. Bear down on pencil--write on stake before painting to preserve
writing.

Always consult the project engineer as to the ditch section, backslopes and
fillslopes to be used when staking,
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EXHIBIT A
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CLEARING RIBBON COLOR = YELLOW
CLEARING RIBBON SHALL BE INTERVISIBLE.
CMP RIBBON COLOR = RED & WHITE CANDY STRIP.
CONSTRUCTION & R.P. STAKES = WILL HAVE BRIGHT RED RIBBON AND OR RED HIGH
VISIBILITY PAINT.
"P" LINE OFFSETS ARE SHOWN ON THE CATCH POINT PRINTOUTS.
POSITION OF CONSTRUCTION STAKES SHALL BE DETERMINED BY CATCH POINT PRINT-
OUTS AND SLOPE STAKE NOTES - EXCEPT ALL CULVERTS SHALL BE STAKED BY THE
HAND LEVEL METHOD APPLIED TO THE DESIGN TYPICAL. p
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Clearing

L 4

width 10 m, approx.

)
-
|

Q
o

4

3/4:1

AAAA/
Upper slope stake

v

2.65 m Down
to Subgrade

4.00 m—I¢———3Z 29 ;m—>

1.68m ’
............................................................. -
S—
Hinge —/ Subgrade B %73 "
point width 48 m—
Ditch
width / 723
09m & ' FO—=
c 028 329
o
< 11/2:1
")
- NAAAN
AAAAN/

Centerline stake Lower slope stake

Reference tag nailed to base of tree or stump outside clearing width

Reference Tag Explanation
Station=15+00 (1500 m from road beginning)
= Planned centerline is 2.65 m below this point
=Centerline is 6.37 m horizontal distance away
3/4:1=Cutslope steepness
=2.37 m to point where cutslope begins
240 Az.=Compass direction from RP to centerline stake
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. 1TH = MDIN RECORDED ON STAKES SuALL BE ToTAL SUBGRADE WipTH
2. F.L. 3 FLOK LINE OF CULVERT AT END OF cup, L YoM, Less orron,
» ALL CUT STAKES SALL BE REFERENCED 10 DITcH Grnge  iF NO DITeH EXISTS ReFeRt
) I TCH EXISTS REFERENCE
SHALL EE 10 SHOULDER GRADE. ALL FILL STANES saLi e REFERENCED 10 SHOULLER ZaAcE.
TUSE ONLY SHEN OUILET DITCH IS REQUIRED. OUILET 017cH SHALL HAYE A MINIWUR OF 1
FALL FROW PIPE AND & 2% WiNtuu GRADE. . .
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RECONSTRUCT ION

1. Locators will review the reconstruction work on-the-ground and will
meet with the District to establish the work needed to be done and the
standards It will be done to, This work shali comply with long=term
transportation plans. !f confllicts arise, the Preconstruction Engineer will
work with the Districts to resolve those conflicts.

2. The Locators wili write-up the results of their review and meeting and
send to the Preconstruction Engineer., He will then distribute a copy of the
Locatarts notes to the Engineer in charge of reconstruction and a copy to the
Design-Team-Leader. :The project will be reviewed at this time for areas which
need to be surveyed.

3. The Engineer in charge of reconstruction wil} deternmine turnout
locations, CMP locatlions, etc., then will supervise the survey of the Job
according to the standards in item 4 below. If there are any specflai surveys
that the locators or designers have called out, they will be done at this time.

4. As a minimum, the reconstruction surveys will have the followling:

a. All pipes to be installed or lengthened will be staked or have a
cross~sectioh run to establish the length and structural excavation.

b. In areas where excavation or embankment is needed for turnouts,
real ignment, etc, a RSDS survey will be run with traverse, profiles, and
cross-sections or the area wiil be directiy staked. On small areas a time
and equipment estimate may be made. Care must be .made to have enough
information so a package can be assembled In the winter.

d. - The remainder of the reconstruction road will have a road log
survey, |If the road width Is narrower than 11 feet, or more than t foot
narrower than final design width, a full cross~section will be taken at
that section, and on efther side whera the width is acceptable.

Je - Notekeeping will be the same as with Class 111 surveys, However, at
the beginning of each road, sketch the template used in staking. - Show all
typicals used (regular ditch typical, special ditch typical, 18" CMP catch
basin, etc).

6. Al) reconstruction CMP's will be staked with both sides on the skew or
to best fit ground, Al typical 18-inch CMP catch basin wiil be 2.5 feet deep
at a 2:1 slope from the shoulder with a 4 foot flat bottom. Regular ditches
are 1 foot deep at a 3:1, Back slopes will be 1:1 and fil1 slopes 1,3:1,
unless otherwise stated. (See )ast page for addition typicals).

7. - Typical road widths are 14 feet for roads without a ditch and 12 feet
for roads with a dltch; slough widening and curve widening are additional.

8. When staking turnouts or; reconstruction, use 2/3 of the additional
distance for the cut and 1/3 for the fiil.

9. Clearing ribbons must be hung over the entire reconstruction Job before
It Is compteted. Be sure to hang clearin_g ribbon when staking at stations.

10, The party chief will inform the crew of areas where a class four Is
required. Under a ciass four, the crew wili take grades, azmuths, and
cross~soctions. Crossesection shots should be at the locations shown on the
drawing or as indicated by Engineer, (Sae Class IV Survey) )

g5




C.M.P, STAXING (RECONSTRUCTION)

1) Be sure a
this projects

2) Determine width
centertine an
to blend road
stake.

sketch of +the template ang typical used Is included in
field books,

of existing road,
d inside edge of road acco,
with sections elther side

From outside
rding to temp
of pipe,

shouider, set the
late, belng sure
Set Iniet dummy

3) Determine dj+
grade needed;

4) Locate outlet, at the toe of fi|} unless oth
Caiculate pipe grade. If grade is iess thap m
above, either change the skew ang
tength; extend culvert 2 feet bey

3) Stake outiet
grade as CMP,

6) Set R.P. on the u

ch grade coming into pipe;

set the minimum pipe
pipe grade = ditch grade + 23 or more,

erwise specified,

fninum grade from #3
le or use a ditchout, Determine cmp
ond toe of f1|f,

and set R.P, |f g4

Itchout used, It shouid be at same
Hang clear tlagging, )

phill side, at o beyond the clearing Iimit, on
the skew of the pipe and in Iine with the downhi|} stakes,

6) Stake uphlll cateh

points and reference
bisector (not on skew),

peints on the center|ine
Hang clear ¢

fagging as indlcated.
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ROAD_L053

Begin stationing 0+00 at Intersection of centeriines of both
roads. Keep stakes intervisible with maxinum spacing of 100 feef (less in
curves). Offset stakes to cut bank, Show offset dlstance on stakes so
centerline can be reset, Watch your offset angles,

1,

2. The stationing shouid be placed to pick up all breaks in road

width, breaks in grade, low points, existing plpe and open tops, flagged
polnts, intersections with spurs, large rocks In subgrade and shoulders,
springs, slumps, mlleposts and anything else that could be of use
Beginning and end of the full width of turnouts also needs to be
stationed. Turnouts are 10 f+, of width in addition to normal road width
plus curve widening. Beginning of taper is not beginning of turnout.

3. Measurements will be to the ne

arest 0.5 feet minimum, unless
otherwise stated., Al measurements are

horizontal,

4, Notekeeping will be done with the same workmanship and '
thoroughness as any other survey. Road log books will give date, weather,
crew, title, and other pertinent data. In additlon, at the beginning of
each road's book, Include the template given to the crew prior to survey.

5. In the remarks column, record beginning common station,
plpes (with tength and slze), clearing Information, gates,
large rocks protruding in roadway, stumps in cutbank,
well as a description for statlons picked up In #2 abo

6. Include all necessary sketches, Use as many drawings as needed
to better explain facts. This should inciude beginning and end of project,
as well as each signlficant intersection, stream crossing, stump, etc. Use

compasses and show deflection angle of streams, washouts, etc. (Angles are
always stated as left or right of ahead tangent.)

exlsting
boundaries, -
rock In cutbank, as
Ve,

7. See Figure 7, Sample Road Logs,
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S -4 - ? HYDRAULIC SURVEY

A stream channel survey shall be made at all structures and at CMP's 48-inch
diameter and larger, The survey shall consist of a baseline, which extends a
minimum of 150 feet up and 100 feet down the gradient of the stream, or as

! N [ specified by the Engineer, up and downstream from the centerline of the road,

%
ﬂ\\\ 4{

A

i
Z

b
~_._.,i§;
b

and shall -include cross-sections of the stream channel. The baseline shall be
approximately parallel to the centerline of the stream.

V.
21
§

Stationing shall start at the furtherest point upstream and station
downstream, Azimuths and elevations are to be taken at each station.
Stationing should not be spaced farther than 25 feet. Place stations where
the stream changes directions, at rapids, log jams and at all obstructions.

3
o,

&8
1

Cross-sections of the stream channel shall be taken from the baseline
perpendicular to the stream at not more than 25-foot intervals and at all
obvious stream gradient changes. They shall extend at least 50 feet on each
side of the stream beyond extreme high water to include flood plains and
overflow channels. See Plate I for more details. High water marks, current
water marks, and velocity of the stream shall be determined and recorded in
the fieldbook. Cross-sections shall be taken by using horizontal and vertical
distances,

When the roadway centerline is more than 10° hskew to the stream, an
additional cross-section perpendicular to the stream shall be taken at the
roadway centerline,

P

Reference as many of the roadway centerline stakes as possible to the
hydraulic survey into the roadway survey.

Make a sketch showing roadway centerline, stream, and stationing.. Photo
should be taken if at all possible.

G_18"x52'tnp
. sfm’ﬁt‘“_

i
7
ST
| Clear an

Describe stream channel and record in fieldbook. State of the channel is
clean, grassy, mossy, scattered, straight or meandering. Is the bottom sandy,
muddy, gravelly, or rocky?

W

begins back 50
fo _ahead 30
70-Rt.

Rermpr ks
BER RE.

Remember all the information is needed for the site map of the area.
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S RIIE8IIRIRIR
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FIGURE 7
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SITE SURVEY SLOPE FAILURE SURVEYS

See the attached sketch site feature identification.
Following is a description of how slope failure surveys should be conducted:

1. Locate baseline at the center of the failure, along " (see
drawing) in the direction of failure. Start baseline approximately 50 feet
above the crown and extend approximately 50 feet beyond tip of toe.

For failures along existing roads, complete road template should be
included in baseline to a minimum of 50 feet above top of cut, for fill
failures and a minimum of 50 feet below toe of fil1l1 for cut slope failures.

1I. . The following features should be identified and located in
baseline/cross-section surveys:

A. Right and Left Flank

B. Crown

¢. Main and minor scarps.

D.  Any transverse, crown or flank cracks.
E. Transverse ridges.

F. Any zones of seepage and/or wet areas.

EEEEN

A" - e § Pluines
o
\ SRIION GF4ED D 7 Plide =
STRTION 2?‘0? A;a’/.".///c‘; Eosz
Line

s

I FEES N R

111. Cross-sections from baseline, in I above, should extend a minimum of
50 feet beyond the right and left flanks.

lotes:

%% ;?zeh;sgzz;:g:tlzasenozmzl to Stream channel,

R

e e e e €

7} gﬁzsa?.sketch - show baseline, creek n e Of e & of
rosd g . s Creek and cross sect.locations as well as
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{2.1t) SLUMP-EARTH FLOW

ORIGINAL GROUND,
SURFACE

N

NOMENCLATURE

MAIN SCiRP—A siasp surface on the undisturbed ground around the

peripher of the slide. caused by the movement of slida material away trom
; g d. The ol the scarp surface under the displaced
matesiaibecomes the surface of rupture.

MINOR S(ARP—A sieep surface on the displaced material produced by
differental movemants within the siiding mass.

NEA_D—-TN upper parts of ihe siide material #long the contact between the
displacet material and the man scarp.

TOP—frw highest point of contact between the dispiaced material and the
main scirp.

TOE OF SURFACE OF RUPTURE—The intarsection (sometimes buried)
b::‘mn the iower pan of the surface of ruptura ang the original ground
surface,

TO:.-JM margin of dispisced materisl most distant trom the main

rp.

TIP--The paint an the tos most distant {rom the top of the slide. N

FOOTThat portion of the terial that lies from the toe
of the sutace of rupture.

MAIN BOCY—That gart of Ihe disptaced matenai that overiies the surface of
TUPtUTE between the main scarp and 108 of the surface of rupture.

i . . P
'

R i s et ML SR NIN

FLANK—The side of 1he landslide.

CROWN~—The materiat that is stil in Place, practically undisplaced and
adjacent 10 the highest parts of the main scarp.

ORIGINAL GROUND SURFACE——The siope thal existea before the movemant
which is'being considered took place. if this is the surface of an dider
Sandsiide, that fact should be siated.

LEFT AND RIGHT—Campass directi e 4 in ibing a slide,
but if right and left are used they refer 10 the slice as viewed from the crown.

SURFACE OF SEPARATION--The surface separating displaced material from
sable material but not known 10 have been 2 surface on which falure
occurred.

DISPLﬁCED MATERIAL—The material that has moved away from its onginal
position on the siope. it may be in 8 ceformed or undelormed state

ZONE OF DEPLETION—The area within which the displaced materia: i
beiow the onginal.ground surface.

ZONE OF ACCUMULATION-The in which th
abave the original ground surface.

e J——— et E Ny SE—

v ' X . . t
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AGGREGATE SOURCE SURVEYS

Purpose

An aggregate source survey is performed to retrieve data to make an accurate’
map for aggregate removal and minimize impacts on other Forest resources.

Survey Type

‘Cloth tape, clinometer and compass survey should provide, in most cases,

sufficient accuracy for geotechnical needs.

Required Information

A1l natural and man-made features should be picked up and noted. The main

jtems that should be picked up and noted are as follows:
Natural Features

1. Creeks and streams adjacent to the source,
2. A1l slope breaks.
3. Tops and bottoms of any rockout crops.

Man-Made Features

Topand bottom of cut and fill slopes.

Ditch lines. :

Any roads - permanent or temporary - both shoulders.
Any drainage structures - inlet and outlet + size.
Drill holes - will be identified on the ground.

. Geophysical surveys - note and locate both ends of any
seismic and/or resistivity survey - will be identified
on the ground.

OV PN
.

In addition to the above (a) the baseline should have a traverse, with
bearings and lengths between stations, and profile run on it, {b) a permanent
TBM should be set far enough away from the site to eliminate any possibility
of disturbance during source operations, A baseline will be located at the
site, prior to arrival of the survey crew, by the Geotechnical Section,

R.P.'s

R.P.'s will be established for each baseline end point and be set well away
from the proposed construction area. Many times the baseline has to be
re-established after construction for remeasure or to expend the Pit.
of the R.P.'s are gone, this may be impossible.

If most

The Survey Crew will receive the following prior to going to the site:

1. A site sketch (see attached example) showing:
a) approximate location and length of the baseline,
b)  approximate location of important features such
as drill holes and geophysical surveys,
¢) length of cross-sections both sides of the baseline,

65



d) preferred maximum distance between stations.

2. A location map showing the aggregate source location,
identification number, and source name.

3.  Any other information necessary for the survey.

The Survey Crew should provide a survey book properly identified with the
source name and number and containing:

1. Baseline tranverse and profile.
. 2. Cross-sections.
- 3. An approximate scale site sketch.
i 4. Explanation of any and all symbols,
5. Ties and location of TBM set for the survey.
B 66

NO NAME QUARRY - 32 - 8 - 33,3

Baseline points identified by red
and white striped and yellow flagging.,

——

¥ SEISMIC

RESISTY
e 200’ X~ SEC"

TRAY. «
- D4l

. Jo0’K-SEC
Pt. A 0P

Tie: DH #1 and DH #2 and both
ends of seismic/resistivity travs.
(1), (2), and (3).

SPECIAL INSTRUCTIONS

Pt. A to Pt. D X-SEC 200' Uphill

100' Downhill
Pt. D to Pt. E X-SEC 200' Uphill
50' Downhill

Drill holes and geophysical surveys identified by red and white flagging.
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ELAGGING COLORS

Location orange glo " finai spec. road location
orange specified road location
red temporary road location
white information

Survey red/white stripe culvert sections
yeliow clearing
chartreuse glo information
white information

Geotechnical red/white stripe

plus yeliow traverse point or dril! hole
os ] oy
STANDARD DITCH 3.0 -1.0 0.0
4? FLAT BOTTOM SP,DT. 4.0 ~2.0 4,0
18" CMP CATCH BASIN 5.0 =-2.5 4.0
24" CMP CATCH BASIN 6.0 -3.0 4.0

one ft. min., cover on cmp's. See Engineer
48" CMP CATCH BASIN

36" CMP CATCH BASIN No catch basins on |lvewater pipes. Need
if catch basin is called for.

DROPPED INLET 3.0 -1.0 2.0

¢

|

SPECIAL INLET  STRUCTURE

FINISHED SUBGRADE.

|

| I
Y o1 I
fo—— 27 ‘
L Z’
Roab GRADE PWUS 2% =TT —‘L

N s, O

il

68




