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. i e PREFACE : Y .

~ENGINEER: EQUIPMENT CHIEF has been designed to provide present and future Chiefs, SSqt
through MGySgt in MOS'g 1316, 1341, 1345, 1349, and 1391 with a sourch of study material on
the management and operation of maintenance facil{ties and equipment gonstruction projects.
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ENGINEER EQUIPMENT CHIEF ® . ..

Course Introduction

ENG!NEFR EQUIBMENT CHIEF Js designed to orient engineer equ\pment chiefs and prospectivc}~
enqineer equipment chiefs in the concept of the operation and effective employment of a wide

which is a statement of what you shgu]d learn from that study unit. The'study unit$ are
divided into numbered work units, edch presentiny one or moré specific objectives. -Read the.
objective(s) and then the work unitptext. At the end of 'the work unit text are study *
questions which you should. be able‘to answer without reférring to the text 8f the work unit.
After answering the questipns, check ¥our answers against.the correct ones .listed at the end
of the study unit. If'you miss any of the questions, you should restudy the text of the work
unit until you understand the correct response. When you have mastered one study unit, move
on ;o the next. After.you have completed all study units, complete the review leséon and take
it to your training officer or NCO 2§; mailing to MCI. MCI will mail the final examination to
your training officer or NCO when yo pass the review lessOn. ' 1
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variety of engineer construction equipment and related subjects. ’
* T _“ N ’
7 ' . ) »ADMINISTRATIVE INFORMATION
y .- i ’ ORDER OF STUDIES .
* . . : . ’
Study, Unit - Study . -t .
~  Number . Hours Subject Matter ,
1 4 ’ Construct fon Management
2 4 Estimating Equipment Efficiency -
3 2 The Construction Site - -
q 2 ] The Mainténance System
5 . 2- ¢ ~ Support Functions )
2 . REVIEW LESSON ’
2 : FINAL EXAMINATION
“ - - m '
RESERVE RETIREMENT
CREDITS: . -6 ﬁ‘ :
. PR - -~
EXAMINATION: Supervised final exam1nat1on without text or notes; time Timit. 2
| .. hours. .
MATERIALS: ) -MCT 13. 28d.Engjneer Equipment Chief Review 1esson and- answer sheet.
: RETURN OF MATERIALS: “Students who succéssfully complete this course are perm]tted to S
¢ - keep tHe course materia]s .
4 3
) ] Students disenrolled for inactivity or at the request of their
) commanding officerss will return all course materials. .
P ) R N ’ =
& « ~
' . , \ HOW TO TAKE THIS COURSE .
R L. "
! This course Contains 5 study units. Each study unit begin$ with a general objective ©

4
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. Welcome to vge Marine Corps T §1t1011s. Read a feu \\or"k unit ques- e
R C S Institute.corresponc ence’ training pro- /N filns 1o get an idea of the types that are Coel
) graimn, Ny enrolling in this course, gou ' o - agked, If MCI provides other study
N have shown a-desire,to improve the < . aids, 'such as a slidc rile or a plotting ‘
. o ~skillg you need for elrective job pprtor— ' s .buagg familiarize yom«;o]f with, thcm.
- + mance, andMCI has\orovnded materials Lo \Im\ get down fo specifics! - SN T
" to help you aghicve your goal, Now all A
you need {s to develop your own method S “IL° PLAN YOUR STUDY ATME AND
for using th(,b(‘ maleHals 10 b»l advan-’ CHOOSIE A G()()I) ’\H NY ENVIRON- )
. tage, r T MENT :
- L. ' b : 5O %,‘ .
A The following-guidelines present U From looking over the course
: a four-part approagh to completing yvour materials, vou shuu]d have some ides
<« - AMCT course successafully: ST D of how much study You \\11] need to com- _
N - . ' : _plete this course, But "sdme idea” is =
’ »o~ Lo Mgke a " rc'Lonndissanue “of . . not enough, You need to work up a
your materials; v personal study plau: the following steps -
Va7 . _ ) should give you some help,
' -2. Plan your study time and choose o
. a good study eniirmn_\{lrn!t G 4 ' @ Get a calendar and mark those - .
' C N (]5_\‘5 ol the week when yon bhave time
3. Study thorvoughly and system-, U fgpe for study,  Two study periods per
) R ' atically: _ a ) &\ool\, cach lagting 1 to 3 hours, arce . h
' - . . Csuggested for completing the minimum
) 4. Prepare | “' the inal ¢ Nam. l twa study units reguied cach month by ¥ \\f N
’ Ay . MO OF comrse, work and other L
I. MAKL A "RII(‘()Y\'_:\ISSA\'(“.'!-Z" ()1-'. D , sghedules are not the same for_svervone, -,
YOUR MATERINLS : The important thing js that yvou ‘schedule
' . : ) E a,ré'gu]m' time for study on the same ) »
Begin with a look af the course days orcach week, - -
i . - yintroduction page, Read tho COVRSY: '
o INTRODUCTION fo get the 'big pictore” .
of the course, Then read the MATERIALS _ ]
section near the bottom of the page to. ) . ,

find oat vwhich text(s) and study aids you \\
should have rtceived with the course,

: ~If any of the lsted=materidls are mis$-
ing, sJe Information for MC] dev‘ms %

to find out hod to gét them, If you T han o
evervthing that is listed, vou ar Q‘.l cady
to "recommoirer’ vour MCT course,

. b + ~
= ’ . . - . ’ ) N
) ' > ® Read 1_h<-'u£\~n; mtroduction L. .,
" ( puge agamy,  The scctiodmarked ORDER .
N : O STUDIES 1ells you the number of : -7
’ N ) alu(l\ unifs in the course ant} the appros -,
. 1 . ¢ : imate number of study h(im S you will--
oo ~need o complete each study unit, Plug )
\ ' | these study hours into_yqur schedulc,
. : . * For esample, il you set aside twa 2-hote
Read lhr‘m.lg\ the 1oble(s) of con- ’ ’ | S“'d?'_ Df”““‘f]f. ‘ach week and the ()R'”';_R
) tents of your text(s). -Nate the various _ _ S [:l DIES esiimates 2 study _hb'ux.'s for .
subjuctsi covered in the course and the. your lirst sindy unit, vou Lf.‘“ld casily - .
order in which they arc tapght,  Leaf 3“'_"“':“‘1" and CO'“P](‘T(‘ the first study . .
through the texts) it Touk -at the {llus- unit heone study p(‘l‘!‘od. On your calen?
S . dag youwould mark Study Unit 1" on the S
' ’ N y o . :

Coix . . _ . s
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aqpropn'tnwny, Suppose that the -~ IFollow the same proce (]}:rv for (>‘nch o
~ gecond stikly unit'or your courseg re- . . ..  study unit of the course, I you bhave , e o
’ *° quires 3 study hours, “In that case, you " problems with the text or worhk unit questions |, .
. would (fi\ride the study unit in hall and that you cannot 8olve on your own, ask
work on each half during a separate . your section OIC or NCOIC for help, If ’
stndy period. You would mark your : he cannot aid you, rcquest assistance from
_ calendar accorgingly. Indicate on your NCl an the Student Course Content Assis- -
‘ caléndar exaetly when you plan-to ork ' . tance Request included with this,coutse.
. < on each study uhit for the entire course, ' . ' ’ T,
. L. Do not forget to gchedule one ar {wo -~ ' ' o When o'zod'havé finished all the iy_; .
study periods to preparerfor the final ' units, complete the course review lesson,
exam, _ T Try to answer €ach question without the aid of
’ ) : " reference materials, llowever, if you do not .
@ Stick to yom'&ﬁch(-dulc. LAY | . know an answer, look it up. When you have
T . . finished the lesson, take it to your training
- Besides planning your study | - . officer or NCO for mailing to MCIL, MCl1
_ time, you’should also choose a study ‘ * W1l erade it and seft you a feedback sheet
cnvironment that is right for you. Most listlng course rgferences Yor any quegtions
people need a quieyplace for stdy, like y . that you mlss i ,
a library or a reading tounge: other % - _ . N
! people study better whend there is back- ¥ S v
ground music: still others prefer to study - . IV, PREPARE FOR THE FINAL ENAN
] ’ out-of~-doors, You must chodse yonr : : {
r study environment carcfully so‘ihm it S
’ fits your individual neecds. - - *
A~ 7 17 STUDY THORSUGHLY AND - . i
o SYSTEMATICALLY
/7 Armed with 8 workable scheklule .
and sttuated in a good siudy cnmvironment .
! you are now ready to attack your course Yo . e
Jstudy unit by study unit, To begin, turn - . :
to the first page of study unit 1, On this oAl
_ page you will find the study unit objective,- " . L
* a statement of what you should be able to g . i
' . daafter completing,‘,the study unit, . . .
DI NOT l)ug]_h(ﬁﬁ yeading’ the o N : _
work wittquestiond _3!11|)ping through ! \ > How do vou prépare for the final

' the text for answers® I you do so,

: Y ssam -'> ww these four steps:
vou will preparc to fail, not pass, the exam™ Follow tet

}

» final exam: Instead; proceed as fol-
! % 10\\(&; ‘ ? 1' P @ Review each stu(]\' unit nhwune
T *l . - as a stimmary of what was taught in the
Rehd the objective tor the . course, ‘
’ first work unit and then read the work !
1 \ : Reread all portions of the text
L/ nmt text carvefully, © Make notes on » ¢
i : that von founed parfientarly difficult,
N the ideas you reel are impm'tam. o . « -

Review all the work unit gquestions,

paving speeial avemijon to these vou missed
Mng |

. Without reterr ing to the tewr,
answer the gquestions at the end ol 1he

* work unit the first time around, r
~ » . -
@ Check your answers against les @ “’t‘_ld:" the :!ourse revie\;'
the correct ones listed at the end of essom, paying particular attention A
“the study unit __— to the questions you missed. '
vou follow these '
K @ If you misﬂ.ny of the(questmns : tons It 0(:“ hOI\hgtI dth?\\’ensh:i:lle‘ .
. restudy the work unit until you understand ;ic‘ll‘u g‘(;()bl’)?l CKO. on '
_ -the corvect response, . . natt
) - @ (G0 _on to the next work unit and re- ’
'@ p('at stups @ through @ until you have c.ox!;_
pletgd all the work units in the study unit, AN
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e B . STUDY UNIT 1 ° é ; .
O CONSTRUCTION MANAGEMENT . _ , )

-

: ’ :
47UDY UNIT OBJECTIVE: UPON SUCCfSSFUL_COMPLLTION'OF THIS STUDYQREIT, YOU WILL Bt
ABLE TO LIST THE PROCEDURES FOR PLANNING, AN ENGINEER OPERATION ANP IHPLOY}N& PER- e
SONNEL AND ENGINEER EQUIPMENT. YOU-WILL BE ABLE T DESCRIBE THE PROPER USE OF JOB
" SUPERVISION AND EQUIPMENT. SUPERVISION. YOU WILL BE-ABLE TO DESCRIBE THE PURPOSE
, - FREQUENCY, AND TYPES OF INSPECTLONi::SED IN AN ENGINEER ORGANIZATION.
Effective job management is essentia prompt and efficient completion of any con-
project. Ineffective management can result in time-consuming dglays. However, un- ;
N roblems do arise: lack of personnel and materials, unforeseen obstacles caused by
) th& ngture of ther terrain, ang equipment breakdowns. Faced with situations such-as these, the
- equipment chief must make a quick evaluation of the situation and.decide upon a practicak’
course of action to-complete the assigned task in the allotted time., .This is the-goal of suc-
cessful management: completion of the constructidn project within the speCified time limits -
through the. ffective use of manpower; materials, and equipment. . . .

‘§;> The ;boces$.of management is a’logical sequence of evénts which continues throughout
tife entire construction project. It starts with prelimindry reconnaissance, sketches, sur- ‘ ?
. veys, and estimates, It ends with a completed record at the concTusion of the project. The
three phases that make up successful management of a construction project are planning, sched-
r uling, and glose supervision of the work~to assure adheérence to schedules and plans. The
first two phases are closely related, while the third is somewhat distinct. The first step in
execuping'any conftruction project is to make an accurate field survey including the collec- .
tion of maps, phoyographs, profiles, and cross sections. From the survey the amount of )
- material to be m%;gd or excavated can be determined., The length of hauls and the amount of ~
brush¥and. trees fo be cleared can also'be determined. These and other pieces of information .
. sgrve. as the basis for scheduling. Scheduling is the development of a detailed plan for the
S~y + performance’ work to achieve maximum effort from personnel and equipment with a maximum :

) economy of materials. Gompletion dates and assignment of equipment, personne)s and materials ' -
to specitic jobs are part of the overall job plan. This plan coordinates construction )
operations'#nd indicates how available equipment and personnel will be used. The supervision

. phase inclydes control, coordination, and adjustment of the construction schedules. Good °
- supervision requires personal inspection of the project to insure achievement of the inte?t of

the plans and directives. '’ o . :

- *

v~ v

4 -

. Section 1. PLANNING ° - . .

¢

Work Unit 1-1. PLANNING AN ENGINEER CONSTRUCTION PROJECT . .
. . .. \ ‘ .
STATE DURING WHICH PHASE OF AN AMPHIBIOUS OPERATION YOU SHOULD PLAN FOR THE AMOUNTS
OF CONSTRUCTION MATERIALS, EQUIPMENT, AND TROOPS NEEDED FOR AN ENGINEER TASK.

. To insure’ that assigned engineer- tasks can be accomplished after arrival in the objec-
' tive area, a cansiderable amount of detailed planning is needed. This planning should be ac-
~ complished during the planning phase of the amphibious operation. During this phase you ‘

! should plan fdr the anticipated requirements for the amounts of construction materials, equip-
ment, and troops. During the initjal planning of the assigned engineer task to be accom: ‘
plished, it is eSSentjal that certain facts and inforation be available. It may e es-
sential to cq)lect additionaldjnﬁormation%gy reconnaissance. Adequate intellfigen 11 sel-

_available to provide the engineer with all the information required.” Any

lack of inform@#§on must be overcome by planning that is based on sound judgement and prior *

experience. “amount of detailed planning required in the task plan will be direCtly re-

lated to the complexity.of the work to be performed. A detailed plan required to accomplish a

major engineer task may include: : : '

. dom, if ever,

-

¢ .

. _ A prief summary of the plan includ?hg the utilization of reSOurces'aVailable.' ' ya
. - ) ) . .
A site’plan showing where the work is to be perfprmed. . .0 .
* Design calculations. /// - - - «
Work programs. . . '
ks 4 . _ . i e

) Drawings and sketches. VR ‘ &

Various schedules - for materials, equipment, ﬁhasing, and completion. .
H . . : : ! ’
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. EXERCIS& Answer the™ foTlowlng quesﬂons and check yaur answers against those 1isted at the . TN
» - end of -this study unit. \ - _ ) . :
. T 1. State durinﬂ‘*which phaSe of the amphibious operation you should plan for the _
N ’ o - amounts of cOhsdruction-materials, équipment, and trodps needed for an engineer . —
- » ".' task \ : . i [ A
- : . .- - o T, T . ‘ - . . P . ’ LI -~
. - ‘. = S J : . !
) ‘ 2. How should you determine the amount of - detaﬂed planning needed in the task ' T _
: plgn? : , . : o
E © Work Unft 1-2. ‘PROJECT SITE CONDITIONS __ | - - .
LEST HHICH "TYPES OF NEATHER ARE BEST‘SUITED FOR CONSTRUCTION AND EARTHMOVING OPERA— -

. . TIONS. . _ ‘ .

Y

- STATE NHICH SITE CHARACTERISTICS INFLUENCE, THE TYPE OF EQUIPMENT AND CONSTRUCTION

ve PROCEDURES TO BE USED AT A CONSTRUCTION SITR _ : vl
( . .Conditions of the cons‘truction site directly inflience the layout of the co'nstructi'on o
.project, the selection of the types of equipment that will be used, and the planning and -
scheduling of construction opera ions T , - . o
’ . Weather. Long-range p]anning of construction activ1ties includes consideration of nor-- ) : te-

mal seasopal changes in local weather, Warm weather is ideal! for construction ‘work. Light
rains are also beneficial. - .Continued” rainfalls like thote encountered in the tropics hinder . |
most phases of construction and earthmoving operations.. Cold weather requires special ‘equip- .
ment for handling soils and aggregates, and extra maintenanck for equipment. In addition,
cold weather lowers personnel efficiency, which affects the production rate. . )
Topography and soil conditions.” The t0pograph'1c charactefristics of "the construction .
site control the volume of cut and f111, the Yength of hauls, and the location ahd layout of
- material plants or burrow pits. Topography influences the types of equipment and construction =’ .
procedures to be used and the location of maintenance areas. The types of .paterfals excava- ’
ted, sources of embankment materials, and the types of equipment to beyemployed are det ned - -

by soil conditions. The types and structure of rock formations affect cut and fill ra-
tions, especially if drilling and blasting are reguired. Rock work is costly and ti on- .
suming and should be .avoided {f possible. The type and structure of rock forfhations will ’
. determine their suitability for use & fi1l, base course, and -surface course preparation.
- : - When bedrock is close to the surface, its type and Structure should be noted This WHI have
: © a distinct effect on drainage and suitability for use as a natural] foundation. . -

EXERCISE: Answer the following questions and check your answers against those 1isted at the. v,
‘end of this study unit. ; "

! D)

1. List which types of weather are best suited for con.struction and earthmo g

. . operations? o .
a. N K C . ’
2. MWhat effect does cold weather have on personnel eff‘iciency? :
[ N . l R . '
3. State which characteristics infltfence the type of equipment and construction .
r procedures to be used at a construction site : -,
- g 4. The type and structure of rock . formations determines their suitabi'th for use SR
o : as fill. : . : S
N i o . » v
N ' Y ! : N Nt N
a. True' - ) b. False _
- . . T N b ~ I
. T : - v “ .
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WOPK UnYT 1-3.° LOCAL RESUURCES AVAILABLE - - c T RN
: LIST WHICH LOCAL RESOURCES (,’AN BE U’AT A QONSTRUCTION SITE. ~
~In military construction, every effort should be made to use available local ! .
..resources. These include local{labor as well .as .local construction materials and equipment T e e
“An inventory of available labor} equipment, and materials should be made. The final ]ist P -
_should includg gnly those resoussces that are immediately available. This 1ist will make it o

. higher levéls. " This information fs distributed to subordinate units in _the form of a standaed -

®

apossible .to determin6 what additional support will be required to sustain the constructiﬂn
project‘ . .

Labor. Local Tabor is often used to supplement troops and equipment and to release ad-
ministrativ persqnnel for training as techWigians or operators. The use of local labor in-
creases the risk of sabotage and espionage, and requires rigid_ security precautions. Local . RN
lahorers are usually ehployed most efficiently when superv{iSed by 1o¢al foremen and when al- : :
. lowed to use tools with which they are familiar. Laborers are usually paid at the fair local
rate :for the type work they perform. . ' R S .

. t I [
. o

s

Materials The quantities of materials on hand must be compared with the quantities of
materials that will be needed. This will:allow.for arrangements to be made for 3Btaining ‘
‘those materials which are needed. Local facilities, such as buildings, roads, quarries, and
water soyrces, are used whenever possible. - The volume and tonnage ot construction iaterials - .
is frequently.so large that every effort should be made to use available local materials and , .
resources . _ . o I : -‘. \ _ T

Eguipment. Local construction, transportation, and farm equipment can be adapted for ~; y - '-f
use on constructign projects. Captured enemy equipment should be repaired and used if pos- S

v

sible. ) - B . §
EXERCISE: Answer the follaowing questions and check your anéwers -against those listed at the . "
) " ‘end of this study.unit. . - . .
S ﬁ; o . R . . . .
C®e 1. What type 3f supervision is the most desirable one when employing local labor? .
. ’ J |
o ) * . 4
2. List which locql rces can be used at a construction site. . _
Ca. - - e T g& ' : v .
2 —— — | -
14 ¢ N -
c. - . . ' .
8. Which local facilities can be used at a const, uction site? B o '
.\ . . N . ‘ . . - » - “\ . )
. : ' . ' —pt A
' 4, Hhﬂ:\ifOUId be done with Gaptured enemy constructionrequipment? .. :
- — . _ s .
5 ’ A A ) - L ” .
Work Unit 1-4. PROJECT TASK ASSIGNMENT _ . . _ . '
NAME THE MOST DESIRABLE FORM OF WORK ASSIGNMENT. _" - j .

Engineer plans, prior to an amphibious. operation, are normally prepared at brigade and

five-paragraph order.. This order contains such information as situation, mission, details of - - S
specific tasks to subordinate engineer units, ddministrationLand logistics instructions, and ; -
command and  communications instructions necessary to insure proper execution of engineer mis- ) ¢
sfons. After appropriate staff planning by the division engineer and approval by the land- °

ing-force commander, the .subordinate @dements are assigned specific tasks. This is the unit

task assignment and is the most desir#ble form of work assignment. The unit task assignment : , S
clearly defines the job to be done,* I} may include preliminary and/or fragmentary plans and : _ C
specifications, or it may refer sifiply;to standardized drawings -and specifications. The task - I
assignment will 'normally include the following information: ’

« - e
R . . . sy
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s

Description of the mission. ' - o A

Location oﬂ the proposed construction. - .

Sfhrting 4nd completion dates. . . :
! . L - : . e . . : R
- Supply information as to construction materials, etc. =~ . " S
¢ ., ~ a L . N . " -
Priority of the missipn. - ' ) - ) ' "

’ < . . .
Unit size to complete the task and aintiona] support #f required. : ‘

As an equipment chiefy you will not have much of ,an oppartunity to come.in caontact with .
the prior planning phase of selected construction project€, but Wwill receive your assignment .
from the company commander. The company commander recejves his ‘assignment from the battalion
commander, who is assisted by the battalion operations officer g§-3).

A . EXERCISE: Answer the following questions and check your answers against those listed at the ' &
. ' end of thjs study unit. ) - : . - : ‘
’ 1. Prior to an\gmphibiouﬁ landing, at which level are engineer.plans normally PR .
preparedq * e - ’ ' .

i

2. Name the most desirable fbrm of work assignment.

. _ . . R
: _ : » T .

“Work Unit 1-5. SITE RECONNAISSANCE L <
LIST FOUR TYPES* OF INFORMATION CONTAINED IN ENGINEER RECONNAISSANCE.

/ : . ¥
' Reconnaissance is usaQ\%o keep the engineers completely aware 6f matters of present or
potential concern from the engineer viewpoint. It is used to obtain technical information not
obherwise available, to verify information obtained frem other sources, and to determine the .
- availability of local resources. Ehgineer reconnaissance.is preplanned, organized, and con- =~ °°
tinuous, The engineers making the reconnaissance should make certain they know the exact in-
- formation desired.. A1l engineer NCO's must be capable of conducting an engineer reconnais- .
sance. Future engineer planning and operations depend on the information obtained; therefore,
all reconnaissance should be thorough and accurate. Standard forms such as the one shown"in

. 4 ftgures 1-1 and 1-2 cover the.usual types of éngineer reconnaissance. These are usually is-
' sued, in advance, ta engineer personnel. Some of the more common types of engineer reconnais- -
- ‘ sance are: . ’ ; :
Routes of communication. : {/ : -~
b v - . X ’
, Bridges and bridge sites.
\ - . Al
— ' Water ‘sources. ‘ o,
- Co. Construction materials and equipment. . . _° : v ‘
- - a .‘ ’ .
i /. Roads and road sites. . ; .
. . . g} . -

-

_ Afrfields and airfield sites.

- A1l information provided in a reconnaissance should be stated as fact. Sketéhes; aw-
ings, and photographs -are good methods of recording information and shoyld be used wheneve
possib123 During the reconnaissance of a projectegd censtruction site, the recopnaissance ,
T party should make overlays to.show possible.routes to the job site, natural.material sources,
potential defengive positions, and potential storage areas. - ‘

N 3
.
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Fig 1-1. Road reconnaissance report V(fro?t).
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- ' . ‘ Fig 1-2. Road reconnaissance report (back). -

R - Routes. The purpose of route reconnaissance is to gain information which will aid in~ »
the selection of rdutes to be used for the movement of equipment and materials. This informa-
< * tion will allow construction teams to move effectively without obstructing each other. Time
has a big influence on the selection of the routes between the construction site and the mate-
rial resources areas. Natural obstructions such as stream beds, swamps, flooded areas, and
mountains should be avoided if at all possible. When operating in a forward area, camouflag-
O L ing of these routes should be taken into consideration. - . . . -

~ Defensive positions. Planning to reduce the effects of enemy interference must be .
baSed on enemy capabilities. These capabilities vary as the enemy potential changes. Plans .
should provide for the developing of standard operational procedures for defense of the work- S
ing crews and the protection of the construction site in the event of an enemy attack from air - ‘ .l
» _ or ground forces. Camouflaging of construction equipment is ‘generally impractical, since - o
- normal work dispersion is \dequate. Defensive positions covering avenues of approach to the . CT

construction site should be‘noted, and plans to have them brought undelr control should be S

made.” Evacuatjon routes for equipment and material should be noted, Maximum attention shbuld ‘ .

be given to déveloping realistic and workable plans to meet probable emergency. situations. 1In :

all construction, whether in forward or rear areas, existing facilities must be protected to
’ 'preventidestructiqn or damage.. Unnecessary damage to these facilities may require extra man-

power, materials, and equipment to regain losses. This«loss of time and materials far exceeds
. that which is necessary to prevent destruction. . . L

% PR : ’ - ' . e
? Storage areas. Selection of materials storage areas must be one of the first items ' ) ) _

scheduled In the plan for construction: The location-of the storage areas should not ¥ o
interfere with construction gperations, but they.should be close enough to operations so that
materials will be readily available.. Such items as rock crushers and asphalt plants must be
placed in the best locations with respect to the yaw materials.” Movable engineer equipment
must have parking areas and maintenance facilities > It may be advantageous to provide .-
temporary shop facilities for work to be done on an agsembly line basis to meet the needs of
the construction site. Concrete forms and panels might be constructed in the fear area and
transported to the site when needed., The storage areas should be arranged so as to permit:

Aearete L YL

"
*

easy movement of trucks and materials handling equipment. The size of storage areas can be’ =~ . .

rough]y estimated at one square yard per ton of material. - . : .

3 . ' f . . . : e
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: . ) Natura) material resources. Wooded areas with trees large -enough for use as timbers in -
_ bridging-and other construction should be noted. Other areas to be considered are those areas & ‘.
e that could be used as'quarries for crughed rock,and gravel. Rivers and small lakes can be v,
useful for water supply. .
- . s T,
EXERCISE: Answer the following questions and check your,m"v;ers against those listed.at the .
. aend of the fthdy unit. _ . - . )
- o . ’ -
1. Engineer reconnaissance ends when construction of a project begins.,
: . : ¥
a. True . . . b.  False .
2. List four types of information contained in engineer reconhéissanbe. T
[ Y .
- a. . : e - - —
- ) b- . R . r-/ \’ , - 1 .
" C. : T _ N = - . .
‘_ . d. . * T ' T e R \ . ) ..
. 3. Natural obstructions suth as swamps and floodgd areas can be an advantage to a
construction site. ' < &
: . E \ )
a. True . " b. False J
. 4. Why should defengive -positions be considered while ‘making an engineer '
\. - reconnaissance? ) : g
- L -
. - . . . o TR -
5. What is one of the first jtems scheduled for cbhstruction? \
. ° - v ~ -
a. Parking for the CO0's jeep .o
: b. Staff NCO club ~ . :
. ) c. Diping facility )
d. Storage areas . _ R
. Section I1. SCHEDULING
In s&heduling, the planner arranges each sub-task in the logical §edu@nce in which the  ° » ’
task would occur. This is done after he has balanced the available sources of manpower and
' equipment required to place, move, or fabricate the available material so as to accomplish
* each sub-task within the time allotted. SPeedy, efficient, and workable schedules can be pre-
pared only when the planner gives consideration to both construction princtples and-existing
1imitations. One of the first principles is to starp{ as soon as possibte, that portion of
the project that wifll take the longest to complete. The men. and equipment should be kept go-' 1

ing on the job' as long as possible. Speed and efficiency can be obtained by the use of this
principle. In scheduling, one of the major limitations is that at ng time may the physical
capabilities of the equipment be exceeded. ' That is, a piece of equipment ean not be used at
two different places at the same time. Another limitation is that at no time can jobs be done
out of sequence. An example ofﬁggis is that stripping cannot be done before grqpbing. The
~ application of these,limitations¥ill provide a workable schedule. In scheduling the use of

- . equipment and work ftems, some afds that can be reproduced locally are the Work Estimate

Sheet, the Equipment Requirement and.Assignment Schedule, and the Construction Opgratjon

3 Schedule, L ‘ . ~ R
' Mobk Unit 1-6. EMPLOYMENT OF PERSONNEL — T
" LIST THE THREE TYPES OF PERSONNEL THAT CAN BE USED TO ACCOMPLISH AN ENGINEER OPERA-
TION. . ' o 3 - ‘ SO
' % ) ‘ i The type§ of pekswine] -‘andﬁ“équipﬁéﬁf _”_thSt E:;Hbé uséd_f;)r 'laccompH‘shi‘ng essenéial engi-

néer ¥asks are many and varied. For this reason, it is not practical to provide each subordi-
nate engineer unit of the battalion with every skill and item of equipment available. No sin-
gle engineer unit is capable of performing comprehensive engineer missjons in support of  inde-
pendent operations. - - ' ' "

? W

Detached engineer units are reihfohced specifically for the assigned mission. Platoons
may be assigned special equipment and men from compapy headquarters. £ gompanies depend
upon battalion

headquarters for certain services and persorinel; The-employment of engineer
3 B , _ A 4 RN | T
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troops on tasks thit do not require technical ski11s™ shoulda generally be avoided. Ihe capa- ) .

bilities and:hse of labor .in road and airfield construction are discussed here in négationship

“to employment, classification, and measures of work capacity. There are three classes of la- ' ﬁ

bor: troop labor, local civilian labor, and prisoner-of-war labor. The ability of a unit to o

do work is determined ty: . , . )
Work output ‘Per man per day. _ o~ . . ‘

‘Man hours per day normally available from the unit, frequently expressed in larger
units of work capacity such as platoon-days or battalion months.
* Additional manzhours per day ayailable from the unit in an emergency. -

There are a number of factors which determine the man-hours that can be normally worked ' o
per day. ‘A 10-hour work day in a combat zone is desirable, but troops can work 12 hours per
day when necessary. The construction strength of the unit assigned to the job will determine
the total man-hours per-day. The hours of daylight and the availability of night lighting 3
equipment will determine the length of the workday. The number of shifts depends on the unit
strength, the length of the day, and the availability of tools and equipment. Provisions for
maintenance of equipment will- modify the pumber of hours pefsonnel can work. Usually two
10-hour shifts can be maintained if maindgnance personnel .can be used during the 4-hour.shut
down period and daily maintenance is done'on the site. Since operators must be allowed time -
for before-and after-o tions maintenance, about nipg.hours of effective work can be realiz- C .
ed when a mid-shift mea® is served on the job sjte. K [f \

Troop labor. The copstruction strength of a unit is the number of men from that umit’
actually available for the construction work. Administrative and housekeeping personnel not
available for duty are not included in the construction strength figure. , The strength of the
engineer unit engaged in construction should not be less than 65% of onboard strength. The
work capacity (in man-hours) of a unit is based on‘its construction strength. The emergency
strength includes personnel that were previously exempted. - . B : _ .,
: . - " » A

Lpcal civilians. Construction demands in a combat zone usually exceed the capacity of _
available engfneer trodps. When possible, the excess work can be handled by utilizing local - T
- civilian labor<« Hiring of local civilians boosts the local economy and trains the local pOprﬁD‘) -g;

¢

lace in certain skills which are beneficial to the community and to their coyntry as a whole.

Such personnel ‘should be cargfully selected to maintain local security and work. efficiency,

and to prevent pilferage and%sabotage. It is advisable to select a local leader, tribal or

village chief, .or locally recognized authpriti to serve as a labor superintendent. Wherever Y.
possible, whole existing labor organizations are hired. The selection of local civilian labor
will be carrigd out" in accordance with standard operating procedures established by military .
government-or other authority. In scheduling construction, allowances must ‘be made for ab- -
senteeism cdaused by illness and by misunderstandings, language difficulties, religious obliga-

tion§ and customs. Because civilian populations are often poorly fed or diseased, absenteeism

may be as high as one day per week per. man. Conseqyently with a six-day workweek, the reduc-

tion in actual man-days'may be as high as 25%. This figure is obtained by multiplying the

number of construction laborers (exclusive of administration personnel) by the number of work-

days allotted to the project. These figures will vary with conditions and should be adjusted -
to conform with expg;ﬁence fn a given area. - : . : :

<

-

Prisoner-of-war labor. Prisoners-of-war may be used efféctively to augment engineer
units in the construction of roads -and civilian airfields. Prisoners are subject to the laws,
regylations, and orders in force in the armed services of the United States, including the
“UnWorm Code of Mil{itpry Justice. Prisoners are to be tredted humanely at all times. They
should.be protected from violence,.insults, and curiosity. - Measures of reprisal are. prohib-
ited. | The rules of land warfare sat down_ by the Geneva Convention, Articles 3} and 82, re-
strict the employmént of prisoners-df-war to those taskd that have no relation to war opera-
tions and those not involving dangerous. or unhealthy work. The possibilities of extensive
sabotage and the possible requirements of excessive guard and supervisory personnel may 1imit

"~ the use of prisoner-of-war labor on many projects. -Supervision on the job 15 done by the

using unit. Immediate supervision is done by their own NCO's, who receive instructions from

the officer in charge of the construction project. .- . . . . :
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© EXERCISE: .Aniwer the followling questionswgnd check your answers a991nst those listéd at the ‘
o end of this study unit. ' T

1. In a combat zone, what would bre the most desirable amount of hours in a work .

'

, : day? _ S B o _ B
- 2. List the three typas of personnel that can be used to accomplish an engineer T T
operation. - _ . .
- - 1 . . ) »
b - a. - . ) . P = q ‘ o - e . \
b. - ‘ i —
c. . = . o~ Aoyt 7 - . . . - — - N
. . "3, List three of the prob)ems that may be created by the use df local civi)ians:
_ _ , ; _ VS . _ o
'h- -————1—-'—-—‘—-—-:---_.1 - L N A : - . . -~ * & ‘ ¥
. b'. - : Y ~ - : . ) : 4 .

.

4, PriSoners-of—qu may be used in the construction of vital roads and Military -~ Y

N _ ) airfields. N : o N : T

. N - .
a. True . S b. False

’

»

Work Unit 1-7. WORK,ESTIMATE SHEET

T . . - CALCULATE, BY THE USE OF FORMULAS, THE NUMBER OF MACHINE HOURS.AND DAYS NEEDED TO
S .+ COMPLETE AN ENGINEER PROJECT. ' : ,

) The project‘\S'némed, numbered, or described in the project or desctiption block of the
work estimate sheet_ (fig 1-3); starting and completion dates are entered in their appropriate
blocks. JThe dates-are often dictated by tie job or task assigmnment. The three columns under . - ¢
the “Work Operation" section constitute a summary of the -quantity survey. The work operations .
are nambered consecutively in the first column. The second column is a description of 'the
_ . work to be done. Column three should include such information as the number of acres to be - ) .
oA cleared and the cubio yards of earth to be moved. The next five columns, headed "Equipment
) " Estimate", are completed at the same timé (more infgfmation on equipment estimation is includ- °
ed in chapter 2). In the first of these fivé columns is listed the types of equipmeént to be «.
used to complete the various stages of work,listed under “"Description”. This information can ’ . o
be based on past experience, on similar projects under similar conditions, or it can be
estimated as will be shown in study unit 2, The next column, headed “Estimated Hourly
Output", gives information such as the estimated acres per hour or cubic yards per hour. The
third column is the required machine hours necessary to complete that particular phase of -y
construction listed under "Description". This figure is.derived by d)Miding the "estimated : N
hourly oytput" into "work operatioh quantity”. .A machine-hour is the use of an item of Co

two primary considerations: the amount of equipment available and the completion dates. v

3 | 1 . o . . . -

equipment for one clack hour. The last two columns under "Equipment Estjmate" involve a -
decision of how many items of gquipment should be assigned tg§the operation and the number of D - o
days to be allotted for the completion of that specific work item. *he total days that the LT, .
machines are assigned can be arrived & by mul€iplying the number of machines assigned times T4 i
the number of hours of work in the workday. Then dividé the results into the required . : G
machine-hours. The number of pieces of equipment assigned to a particular t¥sk is based on . ~ S
< dl

< BN
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r Fig 1-3. . Sample Work Estimate Sheet. PR - ,
' Estinmtion of total machineshours and total days to comp]efg a specific task assignment
are given in ‘the following examp1es. .
\ " EXAMPLE 1: " You are supervising a*nnoject that requires 48 acres of land to be cleared. You ' "
have estimated that your dozers have a capability of work output of 0.25 acres per "
hour. How many machine-hours will’ be required to complete this assignment?
- The formula: M= a Where: 'namachine hour'ss a=area to be cleared b dozer -output perﬁbour
» - b b T (LI s : -
i i W i ) .
Solution to example 1: M= a ~ ' . . N
" ' : . |
! . . ’ . . ’ M-= 48 : - . : . . ‘ ' A ’ e LY ’ ,.
.; - - - 6- 25 . @ - . . i ~ ‘ . .
\ . IS .
- M=192 hours .
EXAMPLE 2: You-have in your work force 3 dozers. work ing 2 shifts of 10 hours eaqh. Using
- - the ahswer from example 1, how many days will it take to complete the task?
- . ) , <. R
. Formula: 0=_M - _ . . T - _
. a.b.c Where: D=days ' . T N A
R - i e
5 ‘ : ‘M=mach ine-hours _ X SREIS
o . © a=dozers ) : » o
N ) s b=hours of work - - - o R
» d T ". - . - . PR
‘ c=shifts
. L . : . T [ - .’
Solution to example 2: D=_M . ; _ ; - o
. . i . e N o i ¢ . ! .
' 8= 92 . _ ' ' T ' G
- - 3xT0x2 Lo vl o ) - NN
) “ . : o . L &
. D=192 T S - : _ R
- —66 . - ) , o
e " © p=3.2 days B co
S mres EST PY AVAILABLE

[Arurtex: provided by emc [P




The last three columns on the work estimate sheet, under the heading "Labor Estimate
are used to determine man hours, number of men assigned, and total days men assigned. "“Re-
¥ < quired Man Hours" are determined by multiplying "Number Men Assigned Each Shift" by "Total

Days Men Assigned”.

X .
Total days men assigned has to he converted to hours. Fqr example, 2 shifts (10 hours

each) each day for 4 days would equal 80-hours, , = - ,
'y . . ' . .
2(shifts) x 10(hours) = 20(hours work per day) )
, ., N
‘ 20 x 4 days = 80 hours ' ' .

Example: You have 6 men assidned t your work task for 4 days. There will be 2. shifts each
- . day, 10 hours each. What is the total "Required Man Hours"?

The formula: H=a x b "7 Where: H=man hours . _ ‘ .

@r

c a=number of men

-

b=total days men assigned

Solution to example: H=a x b

= , . H=6 x 80 -‘ ’ . 7 _ . X /

~ H=480 Required Man Hours - . C .
EXERCISE: Answer the following guestions and check your answers against those listed at the )'
end of this study unit. « ; - o
. _ . . : 'io . ’ 7 aj
. 1. The work estimate sheet is used to show the progress of a project. o !
.z . : . . e e
a. True ' b. jai‘se / . , n
» 2. Calculate by the use of the formulas given the number-of machine hours and /d/ o, '
: i . ) i

days needed to complete the efigineer project, inithe following problems.

a. You are supervising a project that requires 36 acres of land to be \J/ ‘u/ .
cleared. g You have estimated that your Hozers have a capability of work
output of 0.25 acre pervhour. How many machine-hours will be required to )

., complete this assignmen‘? \ _ . .
) ) ) v ) - v A
. B i B 7 ¥ ) ~ J
b. You have in your work force 4 dozers working 2 shifts of 8 hours each. ’ :
) “Ysing the ‘answer from the previous e anr]e how many~days will it take to. . ¢ &
] . C()lnp]ete the task? ¥ : g
/—’) ~ . -
- B | . _ _ .
« - ' Work Unit 1-8. EQUIPMENT REQUIREMENT SCHEDULE . : , . .
STATE THE PURPOSE OF AN EQUlPMENT REQ IREMENT SCHEUULE . ) f, < .7 -
' A ¢ - o -«
As the work estimate sheet and ‘the construct on operations schedule are develgped, : % .
. _

R usted as necessary, WhEm one work item {s ahead of schedule,: guipment should be shifted
to'a work item that is 1aggingl The fingst column of the form (fi 1-4) 1ists the type o
¢  equipment to be used. The second column 1ists the type of work for which each piece of equip-i

\qil;‘lplpent schedules are prgpared showing th® daily- requirements._ Equipment schedules mu,}:e

ment is to be assigned. The balance of the chart is headed by calendar days under which is
listed the amount of each type of equipment that is required daily for epch work i tem.

: LS . .
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EXERCISE HEY Answer the f 1 wing questions and check your answers aqaing* ose Jj_skéd at the
: end of this st y unit. E

@
4

- I. S.tat the purpose‘of an equipment requlrement scheduIe * _
\
. - S : o <
7 \ A Y " ) < 3

(4%
¥

4
2. Hhé‘sshou)d you do with equipment when one work item is ahead of schédule?

s ., ” . N . . . §a . !c ‘
- 4 R . ' _ . .
Work dnit 1-9. EQUIPMENT ASSIGNMENT SCHEDULE’ o ) s ) ‘ P e
STATE THE PURPOSE OF THE EQUIPMENT ASSIGNMENT SCHEDULE. : ' ,
The equipment assignment schedu]e (fig 1-5) is a self-explanatory &iaﬂy or weekI ‘o
port which can be reproduced at the local level. The purpose of the schedule ijs to aII sub— : g
ordinate umits to plan-their eqmpment usage more efficieht]y v ;
. . " ! . . S
. ‘ .. ' o . ‘g
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EXERCISE: Answer the following questions and check your answers agains_t_jhose listed at the . }’ I
: end of this study unit. - ‘ Lo : o Lt r :
1. The Equipment Assigmment Schedule is a(an) - - produced form.
d Marine Corps N “‘
. boD
c. locally . Ty
“ A Army . -
"\ 2. "What is the purpose of the equipment assignment schedule? . o B
o hd - f - '- -
Work Uﬁt ‘ CONSTRUCTION OPERATIONS SCHEDULE - . - )
LIST THE TWo SCNEDULES WHICH MAKE UP THE CONSTRUCTION OPERATIONS SCHEDULE, _ R
U"%_jng the information from the work estimate sheet and the equipment assjignment sched -~ oL IR
ule, decisions are made as to what days will be spent on which operation. This information is - .
entered on the construction operations schedule (fig 1-6) and serves-as an operationg control : N
chart. By entering the progress made on each stage of the construction project dayfy day, o
the actual progress can be compared with the progress that was previously planned fér the op- S
-eration. In this way when pne area of construction is lagging, addifional equipment can be .
transferred from an area that is ahdad of schedule. As mentioned be ore, the work estimate '
sheet, the equipment requirement sche@%e, and the construction operation progress chart are o
all dependent upon one another and are prepared simultaneously.. It must also be noted that o . w}
time should be allotted fof the erection of camp sites, storage areas, and equipment such as _
rock crushers and saw mills, : ) T .
- g . ‘: . - ' ,,
. ’ . * : - N 'I"
\ ~ *
. . - . )
. . ‘ . .. I &
.+, . BESTCOPY AVAILABLE
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EXERCISE: Answer ﬁ'\e""foﬂowing questions and check your answers against those Tisted at_the

end of this study unit. _ : »
J -~ . . N . ) ) <
1. List the two schedules that make up the construction operations schedule. _
N _ a. . o
1 ) bl ‘ ) * ¢
° 2. If one area of construction is behina schedule ,swhat can be done to ‘bring it
- » back on schedule? _ % '
. - "
A 3. What is the purpose of. the construction 0 erations schedule? ‘ . ,
o . :
.Work Unit 1-11. PRODUCTION REPORTS , _ o
J - " LIST THREE SIMPLIFIED METHODS OF REPORTING PRODUCTION pROGﬁ'Ess'. ' _ L
A ) ’ * The syétem of‘repor"'t? used in the field to record daily progress _shouid not be so elab- ’
. orate as to overload supervisors and operating personnel with administrative paperwork. But
neither should the report sydtesi be so small that it would fail fo give an adequate picture of
the situation. Three types -of reports that can be. used for reporting production progress are
daily, accumulative, and fragmentary. o : o ' ,
~ pail y production report. Thé_ report serWis ‘three useful purpases: .- .
It indicates whethér full use of men and equipment ¥ made EEER i
/ It is the basis for ﬂie prebaratiop of the Stcumulativé' prbduction“.report. R,
-~ . S N . .

Together with  the accumulative report it serves as an experience record which will  °
assist in future planning ahd estimating of personne] and equipmept. -

« v

. Accumulative report. An accumulative report tan be prepared '._-tb cover a certain period -
b (- of time. Normally this report will show a1l the expenditures of man-hours and equipment-hours N
from the start of the project to the date of the report. A1l accumulative report information

LY




’ s ﬁ&llected_b adding the data from the daily report, Such a, report covers the project from
- start to finish. This information will serve as a valuable guide for future planning. The

accumulative report can be prepared from the form shown in figure 1-7 and can be reproduced : .
locally. : : ) .

-

- . . 1YPE OF RIOMT PROSECT M. (0F ovme) (100 aTI0M . IATE G bl QN
FROU T RART r7 oy . - e 3 = hd
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pacur 3
e oo
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i . b
. Fig 1-7. Sample,)production,report (daily and accumulaftgg).

Fragmentary report. Fragmentary reports are normally made in the form of message sum-
maries using the standard U.S. Marine Corps message form. This method is applicable to all
types of reports normally used by engineers. It is a shortcut method and is used when re-
quired by fast-movin?-operations.*-Fragmentary reports provide pertinent, timely information
and are transmitted in communication language. They may be required -to be followed up by a .
written report, - o R : o . . . e o

EXERCISE: Answer the following qdeétions and check your answers against those listed at the
end of this study:unit. ' - T -

~” ) . . . L2
1. List three simplified methods of reporting production progress. %

a. o - - : R
b Ty . T R L

c.

-

, ‘Section III. SUPERVISION

-
ot

Work Unit 1-12. PERSONNEL SUPERVISION ' S K

Ll . J
A

MATCH FIVE OF THE FACTORS OF GOOD PERSONNEL SUPERVISION WITH A DESCRIPTION OF THE
- . FACTOR. ° : ' .

FY >

Supervision may be defined in a number of ways. The\terms "management" and "adminis-
tration" are related to.and overlap supervisiaon; in fact,. supervision is a part of . , .
management. Tordirect and inspect the performance of workers (or work), is one definition of . s
supervision. [t is absolutely essential for a supervisor-to be competent 1n_h?s specialty. s
_%t get the job done. As well as knowing the job‘'to be done, a goad
X, supervisoP must know the €dpabilities of his men and must know the technigues of good supervi-
: !Qg- sion. Effective supervision consists of correct]y'or?anizing personnel, inspecting opera-
tions, personnel.*eggé?ment and materials, and maintaining morale. « : : éi

This along however, will p

K% N . . .

BESTGOPY AVAILABLE -




s ~

Défense and security of personnel and .job. ~Wheh operating in forward areas, security
of the Job and oF the personnel Ts necessary to insure that the work schedule is not inter-
_ rupted. A f men believe that thelr security is bg“ing #hvaded, they will not produce to their-
RN maximum. (Enemy action will not necessarily decrease work output.) 1If ap adequate warning
. and outpost system is employed, the .working force might even increase production. It may be
necessary to organize roving patrols for the security of the perimeters and interior defenses .,
of the work areas, Security forces should be- obtained from other than the working forces if
possible. .In the event of an enemy attack on the job site, every member of the wOrking ‘force .
/shocrtd be assigned preplanned defensive positions. It cannot be overemphasized that any delay )
in the actual work.schedule wi1] result in the extension of the project completign date. As ’
time is an important factor in combat, all methods of safeguarding the job site and work\force
should be exercised. . 5

»

Morale. : Morale, in the military sense, can be defined as mood or spirit of an individ—
ual or group with respect to performance and devotion to duty. A high state of morale is nec-
essary to ob4ain maximum output of work over a period of time. Contentment of thé men on the
Job does not inddcate that their morale is high. A contented person is nof necessarily a per- .
son whose morale is high. ~An example of contentment would be allowing personnel to arrive.on . Q s

, the job late, to loaf during working hours, or to abuse equipment. Good morale stems from a :
sense of purpose in one's efforts, knowing that the work is important and understanding how it
fits into .the mission of the pllatoon or -companys An ‘indiyidual's personal jproblems might be
. ) affecting his morale. "By solving them or taking an interest in his problems, the morale of
T this individual may be raised. 'Competition with other units or against a time schedule can be . - . R
. useful 1in promoting high morale, Létting individuals see and understand that all are being oo Ca
treated equally and that each is sharing the ldork]oad will have ap important bearing on the - L
morale of the men. Try to make your crew have a ‘sense of accomplishment make them proud to - Lo
be members of your platoon. : . ; . ‘ . v

Health. Anything. that affects. or damages the health of a member of your crew, ‘lowers

his proauc’c'i on output, which in turn will affect your completion schedule.  The United ‘States °
- Marine is one of the world'¢ best-fed, -clothed, and -equipped fighting men, but unless mbas- . S
~*~ ures are taken to protect his health, all other privileges are useless. In the past decade, S o
medical science has contributed many vaccines to prevent the spread of infectious desease, but 3 S
sometimes even these are not enough. Bad 1living conditions, messing facilities, and sanitary
conveniences .can be the direct cause of a unit being incapacitated for duty. Personal in-
spec tions of, living quarters, mess areas, and _head facilities 'are oné way to circumvent the
loss of your ‘working personnel. Personnel inspections to see that the troops are’ eInploying
standard practices of hygenic 1iving should be held periodically. If at all possible, shower
facilities should be built. Any and all measures must be taken to protect yoyr crew from any-
thing that will be detrimental to ‘the men's physical health or wellbeing. For personnel work-
ing in excess of 10 hours a day or perfgrming strenuous work, extra rations should be allot-
ted. Your job as a supervisor and a leader 15 the accomplishment ‘of your mission on schedule, , o
and unless you have the necessary personnel, this will be’ impossible . , : _ a4

Training “Training is of, a continuous nature; it goes on all of the time. You train -,
" in preparation for a mission, continue-training thrpugh the accomplishment of the mission, and
then train until a new job is assigned In general training should be COnsistent with the
following guidelines: o
It must be closely integrated and cOﬁrdinated with daily operations of - the unit "The
plan and organization for training that 1s adapted must not interfere with. essential
construction functions.

The construction schedule ﬁhould not be so inflexible that it overlooks opportunities

for training that might even expedite the construction schedule,

Maximum advantage should be taken of the opportunity to derive training benefits from -,
routine schedules. . - . 5 , .
o A study of the job skills _heeded for ‘a particular jab will be the starting point for

W training. 'After you have made this study, a&n inventory should be made of the skills. that your
cos - men possess. By comparing what you have with what you need, you will have an indication of
' the training needed to bring your ‘unit up .to the level required to. complete the job. The
operator of engineer equipment- has a great responsibility. .. He must  be able: to move his *
equipment over rugged terrain and be able:to operate iticontinuously for "long periods of
time. Continuous uninterrupted operation requires great ski]1 and a considerable knowledge of
the éequipment. The training of an operator is a coptinuous process “and does not stop when he.
receives an operator's permit. "He ‘must not only know how to operate his equipmeht, but he
must also know how to .take care of ‘it. and service it. He must know When to mai(e minor
adjustments, and when to recogni faulty performance ‘Since most engineer equipment is
specialized in nature, and ' T S B v
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n6 bersoP'ls a naturally qualified operator, the'men must be trained by someone who has ac-
quired the necessary skill to instryct-and teach them these basics. The first step in selett-
ing personnel to be equipment operators is the interview which should reveal the following
factors: - ' ' R :

14

The extént of his schaoling and practical experience, both military angr civilian,

. With which Yitems of Equipment 15 he familiar? E | Ty

-

What opé%g:oé's_licensesﬁdoes he hold? -
Undesirablegattitudes he possesses such as resentment toward training; lack.of inter-
est, overconfidence or lack of confidence, aggressiveness or irresponsibility. He
should be in good physical condition since gperating equipment causes severe strain
from vibrations. Fatigue leads to inefficient and dangerous operation of equipment.,

‘Training. is a command responsibility ardd-the commander must make certain that training
requirements necessary to promote the highest degree of combat readiness are met. To insure
engineer personnel cqgtinue to maintain their proficiency along with the improvements of engi- -
neer equipment, training programs are instituted. There are basically four means of training

available: formal traiqing, correspondence -training, factory schools, and on-the-job training.
. . . . . N e

. : On-the-job_training. Thiff type of-;rainiﬁg will probably be {our most common trainin?
respons Y. 1s basically intended to either improve the skills-of the personnel whyile

on the job or maintain the skills that they presently have. When operating on a strict time

schedule, you -would ‘naturally -assign your most expetienced operators to specific jobs. When.

time is not an 1mportadt,?actor. use the opportunhity to train your -inaexperienced operators.

0JT must be closely supervised to dbserve a man's weak points and strong points. Encourgge

the operators to ask questjons. When def iciencies show up, correct them immediately. It is a ;
recognized fact that when something is done wrong two or three. times, it may become a habit.?

Also. it is,just as important to let a man knoy':pen he is doing right as when he is doing . .

3

. Formal training. In“general, this s usually conducted during normal working hours, ;; -
during days*of enforced nonwork (inclement weather). Such training makes heayy use of the ° -
lecture and demonstration methods of instruction. It is group participation and usually “takes
glace durjng regularly scheduled programs. For these‘types of classes, the instructors should
e your most experienced men., Lesson plans and outlines are a must with this type of training
as_they show precisely what”will be taught and how it will be taught. Formal military

schools, which consists of full-time organized classes are also,a part of the training pro- .
gram, Factory schools are often utilized to train personnel on $pécific items oﬁ-equ?pmenﬁ;'
such as, Caterpillar.or Terex. : L -

Correspondence training. - Whewe proficiency is, to be,obtained with réspect.io;the indi-
vidual skiTTs, correspondence schools such as MCI, Army, and Navy schools:offer a:wide variety
of subjects, and participation in these off2duty studies should be greatly encouraged. These

.e . . . . X 2 L.
Working ‘conditions, Weather, climate, terrain, and safety precautions may greatly af-

fect work oufpul peér man-hour. The normal rate of -work can.be reduced by -insects,, muddy or

frozen ground conditions, and dense and tangled vegetation. AJthough ypu have no _control over-

the weather or climate, there are little conveniences that can be obtained for the'personnel,+

such as foul-weather gear when it is raining or warming tents whén the weather- is €old. «In .
this way the troops know that although the job must-be done you are making jt as’comfortabla

as possible for them. 1I1f men believe that the equippent or construction methods are unsafe, o

they will not produce ‘to their maximum. Continued rains, snows, or intense heat will sevérely
decrease the work rate. -Working conditidns should be’ fiproved as much as possible where the
situation permits, even though workinq/gondjtions in a combat situation®at best are usuaily

poor. '
.‘p'.
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EXERCISE: Answer the folldwing questions and check your answers against those listed at the
— end of this study unit. o - ~
. 1. List five of the factors of good personnel supervision;
) ' a. a3 e e
- N b.
[4 - -— -~—— ~—— ———
. '3 c. - Iy e T -
P Y ' d. - ST EEETT T R A ~
f . e.,,"—.,—:"v NTAVARIEY d TR TemmTmEm T Tt
) ’ 2. Horking«in a combat zone has no effect on“Nabor output. ’
- - a. True b. False _
. 3. Why is it important for you ag a supervisor to help soive or to take an
Jf’ interest in an individual S problems?
4, Hhat method should be used to be sure your troops are employing standard ig
. 4 hygienic gractices? , P ;
. -
~ ‘ L . . - .
. ) §, Hhen does training end for equipment operators? .
. "a. Hhen they . get their operator s permit
' b. When :in a combat zone. . )
\ C. Never
~ ~d.  When the supervxsor feels they are proficient
i 6\Hhat effect could weather, ¢limate, terrain, and safety precautions ha\xe on a
3, project? - - . :
, : —- - T e
“Work Unit 1-13. EQUIPMENT SUPERVISION . -
LIST THREE TECHNIQUES OF EQUIPMENT SU#ERVISION. "
" One of the most imgortant jobs ‘of any supervisor is to keeg a constant check on tHg
equipment in addition to the personnel. If maximum effort is to be obtained on the job, W%
piece of equipment must be used to the bast possible advantage and must be kept in good work=
o ing condition throughout the entire operation. Personnel at all echelons must strive to pre-,
-vent deterioration of en?ineer equipment and insure continuous efficiency and effectiveness.
You, as'the equipment ch f. can obtain these results through inspections and well-organized
maintenance progran:s. " i . L '
. . | Inspection. Thovough periodic and sgstematic inspections of equipment ane essential to
’ any engineer unit, This is the instrument by .which you, as an equipﬂent chief, can determine
" the serviceabjlity of your equipment, the efficiency of the maintenance pro?ram, and the pro-
{iciency of your personnel. Frequent tours of inspection of the job site will give you the
Yanswer to most of your questions, Spot-check inspections will reveal ‘whether the operators
are performing daily preventive maintenance ‘and observing operating and .safety regulations.
Inspection stations should be set up on the job site, utilizing part of your maintenance crew, °
to observe,the equipment in operation. These teams can obtain‘valuable ‘information on the
LR maintenance and operation standards. .The stationg should be situated to facilitate observa--
oo tion of the equipment approaching, passing. and going away from the inspection station. In

this way the inspection tean may both observe the equipment and listen for noises that might ..

be inaudible to
repair. At the
if overlookeéd,
tension. The e
having a little
tension will bu]
N tirrg. an adjust

the operator,. The noises may be an indication ofg somethtng in need of

same time defects that are minor now, but that wil}wgecome major -repair jobs

may be corrected. Consider a comparatively insigni
quipment may be working dn wet sand or mud and the tracks are tight
‘'slack 4n them; as this.material_ packs' between the chain -and the bu

11d up, qausing serious -trouble. With just a few minutes of the opérator's’

nnnt can save you from losing a piece of equipment from the job.

~a

ant factor 1i§§ track

nStead of -
ing, track |

g
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- Maintenance. Every 0 erator is required to perform certain dail{ maintenance services - ' SN
on his aquTpment, Only by 5Er1gt adherence to these services will the life of the equipment :

be prolonged. To avoid major breakdowp of equipment, you, as the supervisq ;, should see that T,
the operator not only performs these services, but repairs any defects that“he is authorized

to repair. Any defects of major concern should be reported immediately. It is essential that °
you make each operator aware of this fact and, see ant he meets his responsibilities in this
regard, If more than one -operator, is assigned to A piece of equipment (such as tn shift work) .
you must designate who is responsihle for daily and weekly maintenance services. You must ar--
range for close liaison with the maintenance section, which has the mechanics who will handle
repairs beyond that authorized by the operator. In most cases; major defects could. be avoided ~
by simple operator's adjustments or repairs, Effective maintenance decreases the requirements
for extensive repairs at a higher echelon, resu]ting in savings in -time, personnel, and money.

Maintenance schedules. Aldng with daily_maintenunce services, it is essential that the : -
regularTy scheduled matmtenance services be performed. This schedule'should be arranged so )
that all of {our equipment s not tied up by maintenance at any one time. Staggering your . L N
services will do away with this problem. A working maintenance plan can be devised by refer» -
ring“to the equipment requirement and the equipment assignment schedules., .The daily services o
can be taken care of during the four hours allotted between work shifts as previously stated.

If time is not an.important factor in the completion of a job, it should be noted that not all @

of your equipment. should be assigned to the project. By keeping a certain,portion of the T e
equipment on standby statug, in the event of ”wn\ent failure or breakdown, that part of the : '
‘project will not be lacking for equipment, and €an continue on schedule with the replacement

from the standpy equipment, The equipment assignment and equipment requirement schedules, the
worksheet for Preventive Maintenance and Technical Inspection of Engineer Equipmant (NAVMC -

10560), and a simple Equipment Status Chart (fig 1-8) wil] shoy you the status of your equip- _
ment on any given day of the workweek. . . -~

5 D . e . :
B - N »
‘ EQUIPHENT STATUS CHARY "FROM 14 Nov 1972 TO 19 Nov 1972 "5
TYPE EQUIPHENT eriaL wo. v s L L [ e REHARKS
TRACTOR, 82-30M 362465 v |w v |n s | w
acton, 82-30M| 362585 - [ PERBLIE
, 8 3 v v B ) J.LLU&ALL,_
| Yaacroh, B2-30n] 362685 win [wlw ! wly
QRADER ' res012 v v Pwiw vl
\' "
SADER 169295 wiw |slw |l wlw o *
) 7 " CRANE, W-37 2006 fs |y | s [w|w(w
‘ ] - . . -
. :::;7’-\<::::::::7///ﬂ\\\\/’“‘”7l;/.~‘/;‘\‘”-_ . - ’ : T

L]
LEGEND: W Maintenance: W Working: § Standby: D Deadline

- e . ~

’ .o ~ Fig 1-8. Sample, Equipment Status_Chart.

~

The status report should be made up on a ﬁeekly basis, and it should show what piece of equip-

Standby., Careful consideratidn of this report will indicate any additional equipment avail-
able and will tend to explain ny. eQuipment shortages. An’excessive amount of equipment on g

should be taken when necessary. _ . . . h i,
4
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: “the “fo ' i hec ers against those listed at the W __;,
EXERCISE; 223"8? %gqsfglbgyiaﬂie?est ons and check your answers agains se a ‘ ‘

1. List thﬁée techniques of equipment supervision; /' f.

| __ . A
a. N . - )

- . N Witk o SRR N T IS o~ . - T : ; ) L e g

I4
-

¥

c. * K . T o B B - . ) . 'r‘?"

_ - : - g{ - : = !
2.. How can you as an engineer egiiipment chiéf determine the serviceability .of *?ur
_ _ \

i

- equipment and the efficiency Qf your maintenance program? ¥
S P A - - : 2

3. wOperatofs are allowed to perform mairitenance on their equipment only when a N
meéchanic 14 -present. ' » v : ’ e s

- R ’ ) ’ . B """:..)_‘

a. True - T b. False - , ' T B

4. What can the engineer equipment chief use to ensure all his equipment is not @
tied up with maintenance at one time? S _ _ ' SN

.

Work Unit 1-14, JOB"SUPERVISION: .

r . .

_ LIST TWO'TECHNIQUES OF JOB SUPERVISION. | g g : :

Supervision is probably more an art than a science. The same techniques that work well
in one sijyagion may, have Tittle application”in a different situation. Knowing the job to be
done,is ‘an important step in achieving maximum production. You should look at the<job to be
done and plan the sequence of operations. How much clgaring will be required? . Are there -any -
drainage problems? What equipment is available, and-what is its condition? You must evi\mpte .
your men. Are they experienced érough? Will you need additional men? How 'well you areqaWle
to carry out -these steps is directly related to your ability to 1ook at the situation and plan
the steps that will bring you to ydur objective. .A.common .failure of the supervisor is that o
of not delegating authority. You cannot possibly be 4n two places at the same time; there’ Lo

will be occasions when ydur presence 15 needed elsewhere when a problem occurs on the job.. 1f
" this problem must wait until you are'free, valuable time will be lost. It is important that
you assign one or more of your NCO's to make decisions in your behalf. Here, knowledge of-
your men is an important factor. Some men can handle responsibility well} others cannot. In
most cases, the senior NCO on the job is aﬁctgned'this task, but it is necessary that who-
. ever is assigned to this job be free to make decisions in your absence. o .

: - personal inspection. Inspection of the construction site is necessary to see that the
plans and directives are being followed. You cannot supervise operations from behind a desk.

When a number of operations are in progress at the same time, it is necessary that these oper- :
ations be arranged so that-the work flow is uninterrupted. You should prevent scrapér opera- »
tors from bringing thSir equipment to the construction site before the dozers have had a

chancé toclear ft. When Constructing fills, a shovel should not be kept waiting for lack of -
trucks to ‘haul the fill mate

During these inspections you should see that equipment, la-

bor, and materials are bei ed g;operly to insure timely completion of the project. Any .
conditions.that were not an pated during the planning phase should be noted and corrections
taken to eliminate these co_p{ tions. 'These conditions are qomon_ly known a_sﬁbo‘ttl'enecks. . !

Elimination of bottlendcis. Bottlenecks are a controlling factoror fgature of a work
item or project which cause a decrease in work output. They are held. to¥gminimum by good (
prior planning, gobd coordination, and a quick change in plans when the situation warrants .
it. Bottlenecks-are found.py personal {nspection, review, and analysis of Rrogress records. ¥
They can be eliminated by good suﬁbrv1sidn and balancing of different work 1 ems Yon the job. : :
-Shifting equipment or personnel, addition of equipment ?suCh as a pusher dozéy to assist load-

. ing of tractor/scrapers to reduce Joading time), smoathing hard roads that have bectme cor--
rugated, or Sprin%%éﬂa',“‘r to-settle dust are a few examples of procedures to eliminate bot-
tienecks. Every. as its particular /problems, and the imagination and ingenuity of the &
supervisor concerned will determine how a particular problem will be solved. ,

LG
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‘-’ @ wi estions - and check our answers a ainst those listed at the o
ExERo1St s B e ’ ’ g -

.

L. List two techniques of Job supervisigﬁ

. J
' A . a- 5 i - - - - = g = .
.. - . ...' . Lt bl " . - - T, .7.7 - -.“ .--“" - _» .-"' _ ‘ _— -v : . - .. __..:..
2. What is a\;ommon fai]ure of .the superwisor? S ' R j;Q
- - : 4 »
. i ) ) o . - U
- 3. What can the supervisor do to insure that equipment, labor, and materials are ' : & S
being properly utilized? . . s . C
. . -~ L
. _ _ : ‘ (/ R . o
i » ' - . ’ "-ll . - ’ - . ] - ‘.
4. How can bottienecks be eliminated? . ' . O

«

Work Unit 1-15. INSPECTIONS
. ‘ .
. STATE THE PURPOSE OF INSPECTIONS. | .

Thorough and systematic inspections of engineer facilities and equipment are essential
to an effective maintenance program. Paragraph 4730 of the Marine Corps Manual, and direc- -
tives promulgated by the Commandant of the Marine Corps Tequire that commanders conduct sched-
uled inspections of their material and personnel. The importance of performing properly con- -
_ Mucted inspections canqpt be overemphasized. ey are the instruments by which commanders at _ - RN
, all echelons determing 'the seryiceability of th equipment, the efficiency of their maigte-
" nance program, and the proficiency of their personnel. An inspection which is confined the
condition of equipment and which requires cérrection of the faults found, gives a' commander an :
. indication of the readiness of equipment to perform the mission for which it is designed.” The -
R larger the sample inspected the more valid or reliable 1is the indication of. readiness. .

Objective. The purpose of inspections fs to determine the following.
-~
The serviceability, proper usage and operational readiness of a unit s equipment.

" The qgequacy ;nd.effectiveness of organizational maintenance operations . ,'

The efficiency of repair parts supply procedures, which directly'support mainte-
nance operations s
¢ The proficiency of personnel.~ 3 ' . - a .." ’

. The necessity for future main}enance personnel or ‘supply requirements.

The action to be required from. higher headquarters to assist units in improving
their maintenance procedures.

lnspections of overal] maintenance management and material readiness should include
those areas stated above along with a review of repair parts requests and maintenance requests
with a followup to supporting maintenance facilities. Each {nspection should have a purpose.
The results of the inspection 'should be critiqued with the responsible personnel of the in-
spected unit to insure that the original inspecti9n objective has been reached.

Although maintenance inspectionsitely heavily on the condition of equipment, all ele-
ments which make up the maintenance effort should be- examined, critiqued, and included in the
inspection report. Resulls then are informative andymay be utilized by interested members of
the command. ' The inspected unit s given instructions on how to correct discrepancies which’
have been discovered, and followup action s’ taken -to make sure that these deficiencies are
corrected ag soon as pgssible. Determination of deficiencies during inspections is meaning-
less unless specific &tion is taken 0 insure their correction _

3
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e EXERCISE: Answer the following guestions and check ygur agswers a ainst those listed at the e
_ enguof ?t‘ﬁs study u?ﬂg‘.‘ . e swers a9 _

L

“ ) ~ I_l. State .the purpose of ‘inspections. : _ b * : ‘" : . ’ "o

\ LI

- 2. Once an inspection is completed, what should be done to dgtermine if '
“ deficienctes have been corrected? .

Work Unit 1-16. FREQUENCY OF INSPECTIONS ‘ " |
STATE HOW OFTEN AN EQUIPMENT INSPECTION SHOULD BE HELD. ' ' o
An inspection for -insﬁigtion‘s sake may be worse than pone at all. Most irispéctions ' ' ) e
are Harassing to some degree, disrupt normal operations or schedules, and generally result in - _ '
 extra effort toward police, .paper maintenance, and eyewash that add little to equipment readi- R
ness of productive maintenance. Except for the broad reguirements that inspections be tan- ) SRR
. ducted petiodically, CMC does not prescribe the frequency for maintenance management type in- el

spections! Generally, command and waintenance inspections will be prescribed by directives.
from field commanders or other intermediate commanders. Commanders, in determining their own
requirements for inspections, should consider the degree to which these inspections fulfill

- existing needs for the types information that these inspections provide. Duplication of ef-

R ~ fort, by conducting one inspection on the.heels of another, may then be avoided both at the _ '
N . command .level and the inspection level. The frequency of the commander’'s personal inspection Lot s
N will depend largely on the size of -the organization. If conditions permit, the commander's oo
N ~ personal inspection should be made often enough to demonstrate to the troops that emphasis is ‘

©

. period of time, to inspect all of the equipment assigned to the unit. Unsatisfactory phases. .
*  of inspections should .be Followed _?y reinspection within two to six weekS. The reinspection ~ . .
is not ‘a duplication of effort in its effect on the inspected unit, 1t can be conducted by a _
subordipate to the initial mspe&ion unit, but it should be at least one command level higher -~ Y
" _than the unit being reinspected. The time interval between inspections should be regulated by .
» the benefits to be realized by the units and equiprient ‘being inspected and'by the needs of the :
' headquarters conducting the in$pection. InsEections_shg d not become a "rubber stamp" exer- o e
cise.’” Consideration shoyld be given to the “who", “whaf:} and "how" elements even before the g
"when" - element of a decision is wade to conduct an inspection. Within a given organization, ' -
maintenance inspections should include samples .of M types 0f maintenance ‘equipment. Once a
particular group of equipment has been found unsatisfactory,"the point has been made. There
is no need to beat a.dead horse. .The inspector should make sure that proper. corréctive action
" 1% ‘understood, then he» can move on to another area or equipment egory. . When a reinspection
~ {s necessary because of unsatisfactory conditions; the reinspectioh should be 100% by equip- _ .
ment categories. For example, if crawler-tractors are inspected within a-compahy, and three N
out of four are found unsatisfactory, when reinspecting, all crawler-tractors shpuld be in- -. :
spected. By the same token, there is fo need for 100% inspection of equipment and maintenance
_ facilities which are obviously outstanding. After the fact has been established, a further

to-be placed on preventive maintenance. . The commander -should have a plan to allow him,: over a ' -'.I.._..,_:'_\:‘_

inspection: . ' .
* May be more profitably spent in examining other types of equipmentar discussing prob- <
lem areas. S L ' ’ . .
Increases harassment. .- L - '
. _ - : ' %
L C " Decreases the inspection productivity. . .
. . . = . . " . .‘ ,'
. ro, | ' ~ N
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e . EXERCISE: - Answer -the following questions and check your answers against those listed at the T
‘\_/~ . end of this:study unft. to - . . - )
' ) _ . o . % . .
\5\\ . .+ 1. State how often an equipment inspectiop should be held? '
f a1 . - oo )é . . - |
. ~ . 2. How soon-after an inspection should unsatisfhctofy phases be reinspected?
3. During a reinspection, what peréentage_df unsatisfactory equipment categofies- I
should be checked? o . , ’ ¢ 3._
Work Unit 1-17. TYPES OF INSPECTIONS ' : _ N
[ . ry .
7 o LIST THREE TYPES OF ENGINEER EQUIPMENT INSPECTIONS. , “ . Lo @
! There are three types of .inspections: command, technical, and spot-check. A1l inspec- N
tions are technically a*command function, since they always 3re conducted under command au-
thority. However, the principal characteristic of the command -inspection is that the com- - N -
mander personally participates. Technical and spot-check inspections are supp)ement to the . . . o
command inspections. They provide an indication of whether or not deficiencies discovered - sy
during command 1nSRpct10ns have been corrected. - N ' . - i
R - - Command inspections, ' oo - . - K S
I-_ . . ) L4 had . - f ' T . .
‘| . T Pyrpose. During command inspections, the commander” personally participates ip the ’ﬁg
! ' Tnspection of a subordinate unit or_his own unit. This type of inspection provides ’ <

o

j .. , the comnander with a means”by which he can determine the overall effectiveness of oL K it
| : - his organization.' Although the inspection need not be too technical, it can be e

- thorough enough to revéal major faults apd any instances of neglect and careless- g
i . / ness. The techhical and spot-check 1nspect10ns, which_are performed by qualified -
i : i - personnel, Provide the commander with information on the detailed overal] effec- -
! tiveness of the unit.” Commanders also uttlize any technical or spat-check inspec- :
| ‘ tion which has been made within 90 days prior to the command inspection. There are : N
+ ) ' two types of command inspection:. informal and*formal. The major difference be- - w0
! .
|
|
|

twedn them is that the informal command inspection may be made at any time or place
withou§ prior notice. - A A ' -

. Polic!. Gtneral poTicies observed dur%.g a cemmand 1nspectioh~are;' . : * b
’? . The commanding officer of a subordfnate unit being 1nspeétéd is normally re-" AR
quested to accompany the inspecting officer. : .

[E2N

. Pertinent Mattne Corps orders governing the standards of inspection are used. r” f?f

. The inspected unit in no case selects the équibment to be inspegted.

The inspection team confines its irispection to deficiencies which impair or
would bring about {mpairment of equipment operation.* |, : ~

"Deficiencies notdd during the 1nspéét10n are brought to the attention’of the o
, respons ible personnel at that time. R ' : '

with the commanding officer and the equipment officer of the -inspected unit. f )
N 'The inspecting officer then indicates what corrective action is to be taken -and
- furnishes needed advice and' information. . R

\

1

\ . ; o _ - ‘
\ . v, « Upon completion of the inspection, the inspectipg officer discusses the resultf
|

-

Formal command. The formal command -inspection involves advance notice and a set

| .

A ~
1
1

ot ' - procedure. It normally appljes'.to all phases® of unit activity, dncluding addtnis-,
T tration, personnel, and all thpes of equipment. This thorough inspection of the *
P : "~ unit requires considerable time and preparation. It is precededjby the issuance of
| a training memorandum which ingludes such information as“units to be inspected, - :
L ' . personnel to conduct the ‘inspection, manner in which the’.inspection . :
‘,._. . o ~ . ot .

. L] PO




- will- --cond_uc-*ed (-including the specific way the equipment will be displayed), and
the time and place of preli ,_mgr{ conferences. Although the commander personahy :
.y participates, he employs inspecting parties to assist him with the inspection.,
) _ These include-technical assistants and various members of his staff; the specific
7 composition of the party depends on the command level to be inspected. Since the
unit being inspected is given advance notice and will have had considerable time .
" “for preparation, the results of this type of ‘inspection do not present a true pic- ‘ C e
ture of the operating efficiency of the unit. However, the ability of the unit to :
properly aerepare for the inspection and to meet the ingpection party is one indica- L
tion of the unit's moralé, efficiency, and capabﬂitiez. :

Informal: command . 'The inforﬁal command -inspection differs from the formal command
_/:Etpecti.on Tn that it is made at any opportune time or place, and it is usually
/

gjven without .notice to the unit to be inspected. This type of inspection is
vmally of greater value than the formal‘command inspection since it reveals to
the mspectin% officer the actual operating condition of the equipment and the .
operating proficiency of the personnel. Improper operating procedures and ‘o, . oK
mal functions may be promptly detected, and appropriate corrective action may be . )
immediately taken. ' ' -

Téchnioal. 1_nspgctj9n_s.

Objectivg. Conmanding officers having responsibility for ‘field maintenance shall L S
prescribé periodic technical inspections of using units. Although technical in- ‘
. spections are carried out in a manner similar to formal command inspections, they -

differ in that the commander does not directly participate. These inspections are . F

made by technically qualified personnel under the direct supervision of technically ‘ R
: qualified officers, assigned by the.commanding officer, who are from a unit otheér '
than the one being inspected. The scope of the technical inspection includes a
systematic inspection of the unit's facilities, tools, equipment, and personnel, , Y
and of the administrative-procedures established for the performance of mainten- S e
ance. The technical inspection also includes a detailed inspection of each type of ’ -0 ‘ e
engineer equipment. . The primary purpose of the technical inspection is to deter- A
mine the condition of .the equipment and the adequacy and effectiveness of the main-
tenance and operational..procedures. The technical inspection is a sup;ﬁement to . :
the command inspection.’ The inspecting personnel, possessing both' tethnical know- . 2
ledge and broad experience, can substantially aid the commander in perfecting his

- operations. - \\ o
) v . . Y .

-. ) ’ Procedure. The commanding officer determines the frequency of techhical inspec-

: tions and how much of the equipment is to be inspected. The organizational main-
tenance facilities, and at least 50% of each type of equipment in each unit is in- » S
spected annually. Since the inspections are performed at prescribed intervals,’ Ce

: ' they arg normally scheduled far enough in advance to make the necessary facilities
- o and equipment available to the inspecting team. A complete 1ist of all major items

. - . of engineer equipment, complete with the nomenclature, make, model, and serial num- _

. ' ber, are required to be maintained at all times by each unit, and.a copy is fur- oo

Y

[P o nished to the inspecting téam at the time of the inspection.

-«

*

_ | ‘ po -
Continuous spot-check inspections.

Objective. Commanding officers having responsibility for field maintenance for

prescribing technk;‘fﬂ%mspections. when necessary, prescribe spot-check inspec- -
tions. The purpose is to determine the effectiveness of organizational and field
maintenance and tg¢ determine whether or not corrective action required by previous . N

., inspections has been accomplished. -The manner and the scope of the spot-check in-
spection are similar to that of the technical inspection. The frequency of

" spot-check inspections is determined by the fieTd maintenance commander.. The or-
ganizational maintenance facilities and at Veast 't of each type of equipment in
each unit are inspected annually. The inspection may be accomplished either with
or without prior warning to the unit being inspected. I )

.. Procedure. The spot-check ihspection procedures are the ‘same as those used,'for
- )- Ly tecﬁnicai.i_nspectipns. Scheduling, conduct of inspection, and the reporting forms

» ' . . ‘used are identical. The only differences between the two are that the spot-check

o : inspection may be conduc ted without prior warning, and ‘the percentage of equipment : A

inspected is not the same. : w o . . , K . -0

1 e oL,
LI

~ - g

) = -
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EXERCISE: Answer the following questions and check your answers agsinst those listed at the . .
end of this study unit;~ - — - o S
4 " 1. List three types of engineer equipment inspections. o : Y
. . . _ : _ R
a. . )
b. - ' - ' ' - T R
c. } ' ; ' T ' I 4 -
J - T ; e - ; - - X
2. What are the two types of command“inspections? " »
. - . . ' . L
! a, -~ ! _ . ey R
b. T~ PR
~», 3. uhich gype of MS%?ction includes a detailed inspection of each type of < '
<% - » engineer equipmen ] .
, “ . Vo
” - ‘ . .-\'.
MR - N x N— "y d -
4. wWhat is the major difference between a technical inspection and a spot-check B :
inspection? - - : ‘ - . [
._" - . » ) T « S P e s -~~'— —-J-—‘:
SUMMARY REVIEW . o ‘ . . : .
v, N 'l ) . R . .:;‘. . ‘,.
. By studying the preceding work junits ybu have learned f‘% procedures for planning an o
L’ engineer operatjon and for employing personnel and engineer equipment. Yoqu have become fami- B
a liar with the pegper use of job and equipment supervision. Further you know now about the , -
: purpose, frequéncy, and types of inspections used in an engineer organization. ' o
» N . ﬁ. N 7 * )
. .
{‘“ 4r s
1 .
. . -% L 4
] v *
': ‘ . v,
. - "
'S A ] v -
» b :

1-25 -
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Answers to Study AUnis #1 Exercisds _ . ‘ o
Work Unit 1-1. E ~ . . _

- 1. During the geanning phase . R
2. Determine the complexity of the work to bé performed. ' : ( :

Work Unit 1-2.

’ 1. a. ‘Warm . ; R < . ' ¥
b. Light raing _ . . _ . L

Lowers efficiency t,

Topographic conditions , _

a. True : : ' 5

oW
k]
oy

“Work Unit 1-3. . ) L\ -

~ . B - L. o

1. Local supervision °© Ly e ' B

2. a, Local labor ) . ? : o
Qﬁ Equipment .

C. Materials .

% . 3. Buildings, roads, quarries, water sources equipment . . y

L) 4. Repaired and used if possibie R - ' J

, _

Hork Unit 1-4. ‘ N ' _ : ‘ ® E

a

© 1. At brigade and higher levels' L : )
2. Unit task assignment. i :

1

Work ¥nit 1-5. C ‘ - .

1. b_. False . _
2. "a. Routes =~ e :
b Defensive positions: - . .. ) v o
c. Storage areas : . . o
. d. Natural material resources
b. False : \
To reduck- the effects of enemy interference ' .
d. Storage areas . .f N . -
Work Unit 1-6. . Y ' " N
™. _ .

3.
4,
5

1. 10 hours ) .

2. a. Troop labor

' b. Civilian labor ' g
c. Prisoner-of-war.labor

. Loss of work efficiency - .

Pilferage . . _

Sabotage ' ' _ . - -

Fal\;{s - :

oOoOoTo
. v .

4.

« - Work Unit 1-7. > o -

“*1. a. True , . s : ' - - e

. 2. a. 144 hours . _ S

w , ’ : b. 2.25 days " 7 - S

Work Unit 1-8. : .
< e .

“ To show the amount of equipment needed for daily requirements.

2_- Should be shifted to a work ftem that s 1agging. .

Work Unit 1-9. ) . N “

1. c. locﬂly - ' ’ i
. 2. The equipmeht assignment schedule amows subordinate units to plan their equipment

%mom efficiently : i -




w

s

" Work .Unit 1;10, -

o A a. Hofk estimate sheet
S b. Equipment schedule
- 2. Equipment can be shifted from other areas that are ahead of schedule to help put

- the project back on schedule.
The tgnstruction operations schedule s uséd to monitor the progress of a

. - .. N . . 3‘
T constructfon project.

. D

D Work Ungt 1-11.

1. a. daily
b. Accumulative
¢, Fragmentary

1 ! \" = '
Work Unit 1412, .
. : ; .
1. _a. /Defense and security 4
b. Morale- "
C, . Health
’ d.i Training
-} Working conditions _
2. b.f False o ‘ T
+ 3. May help raise morale. ' :
- 4. Persondl inspections !
. ¢+ 5, ¢, Never, .
o 6. Affects work output per man hour.
i » o
, Work Unit 1-13.
- 1. é. Inspection. p
§ : . “Maintenance ‘ : A
hd cr Maintenance schedules i
2. Thorough inspections b ‘ _ .
3. b. False )
// 4. ,A maintenance schedule .
Work Udit 1-14. . i
ln' a. Personal -inspection - .
b, Elimination of bottlenecks
: - - 2. Delegation of authority x.
N 3. Conduct persdnal inspections
' 4. By good supervision and balancing of work items

Work Unft 1-15. .

1. To check the servtceabi]ity, proper useage, and operational readiness of a unit s
equipment, and the proficiency of its personnel. :
2. Follow-up action or reinspection

-

Work Unit 1-16. . : -

[N

1. 0Often enough to show troops that emphasis is to be placed on preventive maintenance.
2. 2 - 6 weeks ' . -
3. 100% : - : . o

Work Unit 1-17.

.ey. 1. a. Command -
S . b, Technical . _

c. Spot-check . S _— )

2. a. Formal . _ : : N .

b. Informal : o : “&“ - ’ .

3. Technical inspection 9 _ ; . . .
4. A spot-check inspection may be held without a prior warning. . o
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. L - ~ STUDY UNIT 2

- ESTIMATING -EQUIPMENT EFFICIENCY
STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL BE
ABLE TO STATE THE USE AND THE EFFICIENCY FACTORS OF EARTHMOVING EQUIPMENT. YOU

- : © MILL'BEABLE TO'DESCRIBE THE'@PPLICATIONS OF CRANLER AND WHEELED TRACTORS,
SCRAPERS, ROAD GRADERS, AND CRANE- SHOVELS. .

~
&

Section I. EQUIPMENT UTILIZATION . . l
' Work Unit 2-l. CRAWLER-TRACTORS '
A " STATE THE PRIMARY USE OF, A CRANLER TRACTOR. »

Crawler-tractors qre used where maximum power 1s required at relatively slow rates of
speed. Crawlers are especially suited for ¢idehill excavation, and are preferred to the
wheeled tractor for this type of work.  The crawler-tractor ha§ a: ‘bearing pressure of about 8,

psi and has a flotation value over the wheeled tractor, which has’a bearing pressure of from "
25 to 35 psi. Crawler-tractors can operate in muck or water as deep as the height of their
tracks. «Operation in deep water for short periods of time:is possible, provided that the
tractor is properly waterproofed. For Jong moves, crawler-tractors should be trahsported by
traider. They may be moved under their own power at slow rates, but this decreaséds<their -
y. operational life. The primary uses of the crawler-tractor are for short hau] excavations and
© " as auxiliary machines for otrer construction equipment. o

The economical’ hauling distance for prawlers ranges from 25 to 300°feet. Dozers are
most effective when operated at maximum practitable speeds and'in soils which tend to stay in
front of the blade.  The selection of the type of dozer that is used on a job is governed by
the type of work to be done. Figures 2-1 and 2-2 give the characteristics of tractors common
to the Marine Corps. ' < . : ' - * ”

v | — — BTade Capacity . N .

Model Height cu. yd. (loose)
Terex ] Co
o~ 82-30M 53.560 - 7.9
) Case MU IT50 ' e
__Scooploader 26,700 ~1.44
. ' _Fig 2-1. MWeight and blade capacities of crawler-tractors. o
) \ . M | : i %
Model o Speed mpir-{DBPP) . ) . )
a . - - Speed forward gear§ - , ' ‘Speed reverse
— Ist or ~2dor 3d-or ] N P
"~ Low-low Inter "~ Hi 4th -~ bth Low Inter High
ase ~2.02 ° =3. 7. 6. . .
Scooploader ~  (47,200) (31,950) . (22,130) (16,470) X . -~ _
~Terex B2-30W 0-9.9 0-3.8 0-7.3 . 0-

_ (120.00Q) (60 000) - (27 ,000) -0-2. 2 _0-4.3 8.3

é _ ' o Fig 2-2 Power characteristics of craw]er tractors.
“ \ . N . . 'I\ { . . “~ K . o
: EXERCISE: Answer the fo]]owing)questions and check your answers against those J1isted at the
" .end of this\stugy un¥ _ .
1. Why are craw) er=tragtors able o work in muck or water more efficiently than
wheeled-tractors? _

-

-

i ' o N

¥ 2. What is the primary use of crawler-tractors?

¢ . Cte g

3. What determines thg’type'of dozer to be used on a job?- S

o~

3

QSR
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return speeds, or when crawler-tractors would be harmful to road surfaces. They are most

<

Work uni't 2.2. HHE,E,gLE_D—-TRACTORS . o C .
DESCRIBE 'WHICH TYPES OF OPERATIONS-ARE BEST SUITED FOR WHEELED-TRACTORS,

. Wheeled tractors are used when hauls are long enough to develop high average haul and
effective-orf 1oam, gravel, or paved surfaces. Because 6?fthéif'rubbér'tires;'Wheé1ed'traCtors;
are not suitable for quarry work. Recent improvements in design give wheeled tractors almost
the same traction capability under normal conditions as crawler types, but full drawbar pull

* cannot be obtained in sand or mud because of tire slippage. - Slippage of tires on tractors

pulling scrapers can be largely overcome by the use of a weight transfer device. This con-
sists of a hydraulic cylinder connecting the scraper and tractor which transmits a predeter-
mined portion of the weight from the. front axles of the scraper to the rBar axles of the trac-
tor. Wheeled tractors have a greater speed and horsepower in relation to weight than crawler-
tractors. - Their highspeed mobility permits their use on widely separated tasks, such as prime
movers for scrapers, where comparatively long hauling distances are involved. Their speed . .
also increases the economical distance which may be traveled to obtain the type of fill mater-
fals required for a particulat job.” To-get maximum drawbar pull and best performahce, jt is
necessary to maintain.correct tiﬁ: pressure for the type of surface over wRich the tractor
will be trayeling. ' Consult the Manufacturer’s specifications for these pressures. Individual
characteristics for certain makes and models of wheeled tractors are given in figures 2-3 and
234, . o ' . ¥

!

N -

. ,' P ' ' WeTght
Make Model Weight No. of Drive Digtribution
: - {1b.) - Wheels Wheels = Fro& __Rear
MRS S : T -
without/ v o - i
scraper 1-100-M-71 34,710 4 4 or2 56% - 44%
" T-100 with T — ' T
MRS 105-SM71 _ 63,560 - 6 > 4or? 34 33/33
. Fig 2-3. Characteristics of wheeled tractors. ' )
e r ,
‘ .
- : ' . .
Make & Model o o Gears . Co
K Forward _ . Reverse
. T Tst 2d 34 7 Ith 5th 6th’ Low . High
“MRS-T-T00 X~ Ty 6.2 88  12.4 T 17% 75
M71 XX -55,000 36,800 - 27,600 ‘19.190 ; 13,800 9,700 4.4 6:26

-

X Denotes speed in mph
XX ~ Denotes drawbar pounds pull

'

/Figr2-4. Characteristics of wheeled tnactors'ﬁpowér).

.i.', ' : o )

‘\ B . B . .
EXERCISE: Answer the following questions and check your answers against those listed at the
' end of this study unit. , : ’

1. ‘Describe the'typéé of operations which are best su{;ed for wheeled-tractors.

. - -

+

3 Because of their gres,' which type of work is NOT suited for wheeled-tractors?

-a. Grayel

4 S 'C. Loam
b. Quarries o

'd,. Paved surfaces

Lo . /j . :._“Fl,_ A . ) :
_.3. What is used to overcome'slippage of tires on tractors pullinq scrapers?

O

.« -

39

N4
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Work Unit 2-3. SCRAPERS o

«

DESCRIBE HtEN SCRAPERS ARE MOST EFFICIENT. LA .
"Scrapers ave large earthm0v1ng machines-capable of digging, loading, hawling, dumping,
and_spreading material. -They ,make shallow cuts when loading, transport large loads, and

spread materials in a-thin;--uniform-Tayer, --Scrapers are efficient when-operated in 11ght-and et g

medium soils which are relatively free of roots, stumps, -and boulders. FHeavy or consolidated

solls require the additional use of pusher tractors to assist in obta!ning maximum loads. In

rough terrain, cuts are opened with dozers befqre scraper operationsare .started. . Fine, ‘dry

sand 1s difficult te load because it will not pile up in the bowl, but will pile up in front

of the apron. Wet clay and sticky soils are difficult to remove from the scraper because - they

tend to stick to the bowl. Most .scrapers are built with. open tops which make them suitable

for top loading by clamshell, -shoyvel, or chute. Power for operation of the scraper is pro- o
vided by the towing tractor, “There are :three types of cutting ‘edges for the bow)l: the -
straight edge, which is most efficient for "smooth finish work; the curved cutting edge, which .
provides better penetration th h the strajght edge; and the 3-plece cutting edge, with the

center plece extending ahead of %he two - side pleces for 1mproved penetration. Specifications

for -the MRS-105 SM-71 earth scraper arg contained in f1gure -5, :

" Make & Model . _Grbss,ﬂeight {(1b) _ Capacﬁsy struck * 4 Capacity heapéd X
. T {cu yd) (cu yd) -
— — — —— —
MRS-105 $M-71 128,360 . ) 15.0 " 20.0

e . -

* Capacity given in loose cu yd

3

Fig'2-5; 'Specifiéations for earthmoving scrapers.

rd ° . 'b“
EXERCISE: Answer the following questions and check your answers against thOSe 1isted at the
end of this study unit.

. A
. ] y e A
1. Describe when scrapers are most efficient. P ,j .
- . g - i ¢
2. Why 1s fine, dry sand hard to load?
3. Néme three types of cutting edges used on ;crape#s.'
;@ -
b. ,
” =
c 5 éf

Work Unit 2-4. CRANE - SHOVELS
@ .

STATE THE BASIC PURPOSE OF CRANE SHOVELS .

L4 ' .

A power crane and its attachments make up 2 versatile and important piece of equipment.
Crane-shovels can be used for_ most types of cohstruction work under varying conditions,- but.
their basic purpo3e is to 1ift a lead and place it in a new position. -:A power. Crane has ghree
basic booms and six standard front-end attachments. The thrée basic boom types are; the. back-
hoe, shovel, and lattice. The six standard front-end.attachments that are used with these’
booms are; ‘crane attachments (hook), clamshell, dragline, backhoe, shovel front, and pile
driver. Figures 2 6 through 2-9 show the booms and attachments used with crane- shovels.- S

Fad

\ )

B S
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' . F1g'2f6) Crane with backhoe boom and thachmenfs. : B

- - . 1 g - :
.. ,’o,

- *
? '
- ’ (v.
. .
) I . gm
L] b .
“ } \ \
o
.
£ . * ’
. - A
, .
. ' -
% . T - : /'\
h]
Il .
-
' [ 3 )
. . > . N
\ : v
- - .
a L) i}
. g L .~ N
REEDN - . . )
w a - »
. . .~ . .
. G
. oo .o
) Rl . 1
A %4 -\
.
. . 1 o
)
. Y
. . v, : .
' .
. . -
N o \ .
« L
-

Fig 257, Crane with shovel - front boom and'attachmé'fs;" 
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. r . i Fig2-8. ‘Crape with latfice type boom.. o ﬂ
- ! AN . ,:‘)
L. _> /
s o
‘ r
]
1 . LR ¥ . - ' .
. \ . it L 4 g [;
. T - -f' i i - ; )
Al CLAMSHELL . / DRAGLINE
. ., : ' - ]
v . " [ -
-

N e | . _
U BACK HOE - -

. . ., s R : ﬁ&; : a "\
‘\ e ‘d)ﬁ f ! Fig 2-9: Crane uttachnien_ts.- g
N\ ; ? (_‘ Pad ) . * : #' - \*
) . During constructig: operations, you will be ciealing, mostly. with shovel front,"
~ . backhoe, ctamshell, and
) " with the actual operatiOn of this equipment. ‘Your principal duties will include determining
> the size shovel needed for a specific job, determining the haqurly productionAfate, seeing that,
: your operators use the proper techniques of shovel operation. and seetng that the job procebds
.smoothly and efficiently. The best crane-shovel will not a\ttain 1ts maximum productivity
unless 1t is properly -supervised to coordinate the efforts of its crews When supervising a ‘
~ crew, instruct t rew on.proper’ operating techniques. Examples of proper’ operating % o o

techniques incluc o _ \ v : _ D
: e \ : &
Pl Spotti ng "the trucks or hauiing units-in a position tb keep the s‘ing angle at a
. 8 ~‘_}minimuln. I - ¢ _ _ ,
. Changing the boom ang]e to suit the loading and dumping condi tions. . .

'« Keeping the crane higher than the trucks, when loading from-a shelf so .that the
hoist can clear the trucks and return to a digging position.

N - : : t;

a -
. ., . : . . . ﬂ
s ~ . -

t a

agline. You, as the equipment chief, will have very little i:o do ' -

e
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In some operations. such as dragline work, you should plan the job thoroughly. Usually - N
; a dragline operation is ah extended assignment, and -the job site may be a considerable dis- -
. tance from the center of operations. Therefore, you must see that the crew has transportation
AR to and from the job site and that an awple amount of fuel and supplies are available (parts,
- lubricants, and tools to make adjustments and maintain the machine). Some of”the things to
- check for when supervising crane-shovel operations and when determining operating efficiency
are;

3

Is-the bucket or dipper full? : : - .
. _ Are 10ads obtafned by short, fast swings? ' ' | ‘
. Would blasting intrease.loading speed and work output?

Is the best available accessory being used?

'ls drainage compiete? Y
.Is face ‘hel ght adequate? (shoveifront only) ~ ._ . ' S SN

¢ N & . v - : L 1
Csuinging . |
Is swing as short as possible? . B : L

s " : Are swing and dump cOmbined into one motion?

. Are trucks spotted to enabie dumping with a siight retraction and minimum swing of N o
v .bucket from the face? :

Du mping - oo _'. .
If dumpﬂng into trucks, is spiiiage kept to: %(minimum7 \

Fad el

LT
LS

1s dymp hetghb as iow as possib]e? L - L

. Does all the materiai leave the bucket? ' - ‘ :S

i

Are hau[ing facilities adequate?

B

. Is layer of dirt placed in the trucks before large boulders are loaded?

¢ EXERCISE: Answer the fo]iowing.questions and check your answers against those listed at the y T
‘ ) ~end of this study unit: ) ERE

1. State the basic purpose of crane-shovels. S ' : fxf

; ‘ '\_Q’\ . “ ) " . - - .
~ [ 9 “a ’ Lt * .
3 ‘ — = ] N o2

_ 2. How many basic booms can be used with the crane-shovel? i

v . \ . £ [4 ‘ ' . . . ' V E .\.

a.n - . . 3;
. b ? 2 o B d. 43

: . o —3. Name the basic attachments that can be usedlun the crane- shovel - i%
o c. - s o R
. . b . o . _ - .i ,  f "4

. ’ e. ] ’ : . ) .

v f. . =




"Work Unit 2-5. GRADERS - ’ ’
e B L DESCRIBE THE' TVPE OF 0PERAT10N BEST SUITED FUR RDAD GRADER W . T
. Graders are multipurpose machines used for genenal construction and maintenance of ‘ gé |
-~ roads and alrfields. The grader can be used for leveling and crowning,’ mixing and spreading,
‘ . ditching, sloping, and side casting materialg, It can also be used for ‘light stripping opera- .
— tions. G6raders should not-be used for heavy.-axcavation. - The Adams 650 grader was for several P ek
- years the only grader used-in the Marine Corps, but is now being replaced by the Caterpillar . Coees
Series G grader. The major disadvantage of a motorized grader is that it is difficult to ° - >
operate in heavy, wet areas, Where the material is hard and consolidateg, 1t will be neces- : N
sary to use the scarifying attachment prior to grading. Figurg 2-10 lists the physical car- o RS
R acteristics of the two road graders now found in the Marine Corps. _ _ N
S - ) e ~ o
overall dim onslons . .
e T iteighi ‘ Road Speed MPH . g :
v - : e o b Engine Max & 3
L . B BH.P. @ full -
MARE JyODLL Less | With | Length| width v § al & load rpmn & i
h cabh cab . , - ¢ gl v g E: -
' : ¥ E g & g N AR . .
E wl £ &2 ] @ 3 1 .3 o | ;
12 ft." mold-~ g 1T . L i
- board with k T . 4 E 5
gcartfier. ’ - v ) %
12,300 40 . . . ! < .
14, 475 1b pull: 'Diesel S ; : : _ B \
Adnms No. 850 | 7'8" | 106" | 25'5" | 710" |2.4[3.3[4.7{6.5{7.0f10.8 [15. 8p4.0[3.5 | 5.0 100 @ 1, 800
et N B . : R 3 i
) 12 ft, mold~ - _ . : _
. board with N ) {(Forward and Reverse) =
: scarifier. : " g ‘
(DBP NOT 1 . < | =
AVAILABLE) | Diesel _ _ = _
Caterpillar | No, 130G| 8'10"|10"21"] 27'3" [ 7'11" |2, 3(3.7(5,8/0. 615. 824. 5| ~ | - 1 135@2,200 | Lo
R S ‘ . I g | A v
Fig 2-10. <Physical characteristics of road graders. ‘ '
[ N < ’ ’ ° . o “

v . . EXERCISE: Answer the following questions and check your responses agawst those listed at the
end of this study unit. ’ - .

-

L) —~—

-
N

Describe the type'of'ope}ation best suited for road graders. ’
B - .

é. In what type of area(s) are graders hard to operate?

-
1

- ————— . b

3. What is used to break up hard énd conso lidated material?

< P ) : ¢ ' . i : _ ,

' - ‘

-
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fection 11, EFFICIENCY FACTORS
. : ' N .
——— . Produ ion estimafion is ver{ 1mportant in _determining the number ,of pieces of equip- . s o
: ilize equipment on the job. Estimated work output of a - :

ment required and "the best way to u
h\\piece of vequipment is determ?::d in two ways: v

-

By using a work o formula based eb the cycle of opera)ﬂon'and agjrer factors
e ) . . which Control production. . - oo

By using experientq tables of avéraﬁe work output for different operations under .

" varying conditions. . ) ' s

0utput .of earthmoving equipment is calculated by considering several factors in addi— '

tion to equipment capacity, avaidable power, and speed. These additional factors are: volume.
changes, roiling residtance, grade resistance, and altitude above sea level,

o
~ N x

.+ - Mork Unit 2-6,- EQUIPMENT CAPACITY S

CALCULATE BY THE USE OF A FORMULA, THE\%ARRYING CAPACITY, IN CUBIC YARDS, OF
EARTHMOVING EQUIPMENT. .

CALCULATE BY THE USE OF FORMULA, THE WEIGHT OF A LOAD. - T

Gn estimating equipment. efficiency, the amount of material that a piece of equipment
« can haul or move must ge‘known. If this infbrmation is not known, it can. be obtained from the
- manufacturer's specifications. "The carrying capacity of earthmoving equipment is measured in
e loose cubic yards. Bank yards are converted to loose yards to determine the amount of earth-
moving equipment required to handie the materia] ' .

Load per cycle. This is the am!tnt of ]oose soil measured in cubic yards (cu yd},
that can be transported by an item of equipmgnt during one round trip.

Conditions. In earthmoving operations, it 1s necessary to consider volume changes in
earth caused by handling. If you dig a hole in common earth and then fi1l the same hole with
the earth that you removed, you would have some left over. If, however, you stamped and com-

" pacted the earth; it would not fi111 the hole. -The increase in volume of earth that results
P when it ‘is-dug from its natural state is called 'swell. The digging process loosens the earth B
\L' and increases the size of the voids between the particles. Common earth has an average swell ) S
factor of - about 25% (fig 2-11). One cubic yard of common earth will occupy 1.25 cu yd of .
space when removed. -Shrinkage is the term used to denote the decrease in volume that takes
place when the earth Ts-properly compacted. Figure 2-12 gives soil conversion factors for
earth volume changes. Excavation and fi11 are calculated on the basis of loose yards,
in-place or bank yards, -and compacted yards under the following conditions'

Fig 2-11. Volume change in earth caused by hand11ng.

>

"Loose yards are used to express the carrying capacity of the equipment

Bank yards are c6nvert§H to loose yards ‘to determine the.amount of equipment re—
e

quired to handle the m rial _ N -
i To determine the amount of material needed in ‘a fili bank yards must be converted
to compacted yards. . _ .

. The cutput of equipment in loosé yards Must be converted to compacted yards-to
oo -determine the final volume of fill.” . / N
; . -

L] - e~ s

.
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Fig 2-12." Soll conversion factors, !
Example: - Determine the compacted volume that a 15-yd MRS-105 SM n scraper can hau]
% : ; per cycle when ﬂmy loaded with dry clay. , a

%.  Solution: From figure 2-5, 1t§s found that this scraper can haul 20 cu yd of loose dry
: clay. The conversion ‘factor from loose to compacted clay is given as 0.63 in :
figure 2-12. ) . . ; B

A,

Formulat axb=¢

a = size of load
_ b = conversion factor
o ' c = compacted volume in- cubic yards ‘ *
* sThus: €ompacted vol ume per cycle = 20 x 0.63 = 12.60 cu yd ' : .

y Welght of materials (fig 2-13). Height as well as conditions of materials must be
- ' known so that the equipment assigned will be able to hangdle the job. This will tend to speed
production and protect the equipment from overburdening. )

- elght TbJcu yd TIWelght 167 cu yd
Material - _Jlooge Matorial . logse
JCimders -~~==~- {1,080 - 1,220 {{Limestone --~-~ 2, 560
° Clay, dry=----= }, 770 {|Sandstone -~--- 2, 220
. Clay, wet ---- 2, 080 Sand, dry ----~ 2,430 - 2,840
~ Clay and gravel ' - . ,
dry ==e=~-=-v- : 3,240 Sand, wot --~-- 3, 240 - N
Gravel, dry -- |2, 430 - 2, 840 Shale --v~-vue- . . 2,480
’ Gravel, wat -« 3, 240 . -||Stag, bank ---- 1,800~ 1, 040 )
: Earth lomm, dryt1, 950 - 2,160 Slate ~-—----~= 2,600 C P
Earth loam, wet{ 2,960 - 3, 240 |['Irap rock -~~~ * - 2,700 -
Hardpan -~---- : 3, 100 Coral (hard) ~ 2,030 - 2, 440
{mixture of . Coral (soft) - 1,760 - 2, 030] -
compacted gravej, : .
aand and c¢lay), o
h Fig 2 ‘13, - Approximate weight of materials. .

Example: " Determine the weight of dry clay that a 15-yd MRS- 105 SM-71 seraper can haul
o " per cycle when fully loaded. N ‘ .

Solution: Figure.2-13 gives the wel ght of dry clay as 1770 1b per loose cu yd. From
. the previous example, you learned that this scraper wil] carry 20 cu yd of
]‘ 1o0se . dry clay

'Y : v o
Formula: axe=f . '
 a = size of load ’ o ) :
< e = weight in pounds of one cubic yard , _ - .
f = weight of load in pounds ‘
“ ’ » .
o - ~ Thus:  Weight of the load = 1770 x 20 = 35,400 b per load .

) * ; ‘2.9 . . . R
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,’ EXERCISE: Answer the following questions and check your’ veSponses against those 1isted at the
| end of this study upit:

1

- D S
. H

1. Name the increase in volume ’of earth dug from its natural state. /"\
4 - 4
-«

2. Calculate, using the formula given above. "the compacted volume that a 15-yd MRS 105
SM-71 scraper can haul per cycle when fully loaded with dry loam.

3. Calculatg, ‘using the formula given above, 'the.weight of the load in quésticq 2.

Y.
S
.. -

- T %M Work Unit 2-7. CYCLE TIME
v . DALCULATE, BY THE USE OF A FORMULA, THE cvtu TIME OF ENGINEER EQUIPMENT. *

R Cycle time is the time required to load, haul, dump, and return. There are two types
: of cycle time;: fixed and variable. Jt should be remembered that the speed during hauling is
normally .different than the return speed The total cycle time equals the variable time plus

< .

the fixed, time. . . " - o

: Fixed time. Fixed time is the time sﬁent .dyring an equipment cycle in other than haul-

. ing or Treturning. 1t involves the time spent for “Yoaging, turning, acceleration, decelera-
tion, and dumping. A1l of these .factors are fairly constant or fixed and change little: from
pmject to project, regardless of the haul length. It should Be pointed out that these times
are glvedf as a guide only. Typical fixed times are given in figure 2.14

’ - TR »
L / e ®
4 - . a fi me_constants fo T
. Wheeled tractor /scraper %a?c ed ti go’:x' stants for — _—
- combinations hail haul 3d gear haul .
{with pushers} - [ -
. Loading .7 ~ 1.Oming 1.0 min 1.0 min .
4 Dumping and turning 0.5 min} 0.5 min 0.5 min ) /h/
' Acceleration and 1.5 miny 0.8 min 0. 4 min
deceleration ’ N
- - ————————
: Total tixod time 3.0 min 2, Ymin] of.9 min .
- - . Criwlerdozers (shuttle |Using sAme tranemis- :V“h transmission i
* dozing only); aion, shifting only w/ ifted to higher gear| - :

forward-reverse lever] when in reverse,

Total fixed time- -
v ' one ¢ycle 0.10 min 0. 20 min - *
Crawler tractor/scraper] Self-loading ] Push-londed
Combinations A : . .
Loading ' 1.5 min 1.0min e o )
Dumping ang turnmg 1.0 mi® mir® 1.0 min B
. — )
Total fixed time ] 2 5 min .2, 0 min
. o 1
’ ! ~ Fig 2-14, Fixed-time constants. N

Variable time. This is the actual time spent on the road transporting m‘aterial to the
fi11 site and returning with the empty vehicle. The time required to do this varfes depending

r
on the distance to the fill and the speed at which the hauling unit travels. Variable time is
-~ found by using the formula' g . B )
. Variable time (min) = haul distance 1n feet . ee ’
o . . speed in mph X 88 _ . T,

Note: 88 is a conversion factor from mph to feet per minute. (X .
Since speed 1is determined by power requirements’ and limitations, and 1s establ ﬁhed by gedr
selection, it is possible to haul in one gear, and return in: anpther. The. variable time for-

mula rnust be applied to both the haul and return times. ¢ . A

R
s




. } ;
& ; Total cycle time. As stated previously, the total cycle time is the result of the .°
- addition of erd and - variable times. An- Hluscration of this would be:- S . —

An MRS-1- 100 with a MRS-105 SM-71 scraper hauls 7,500 ft to fﬂl using 3d gear at
8.8 mph. _It returns by a different route, traveling 1n 4th gear at a speed of 12.4
mph for a distance of 8,200 ft. - What 1s the tota) cyele time per trip?

.

Formla: F +V1 +V2 xT.

: F = fixed tine (min)’x 1.9 (flg 2-14, 3d gear haul) ~ o , S
T - Vi = variable time (min' to fi1] area) = . 7,500 = 9,7 min i
. " ' !;.!; x 88 .‘ » 4
’ Vo = varfable time (min for réturn trip) = 8,200 = 7.5 m ' Ly
’ ' : . T TZ.0 X 88 &
L T= total time per cycteF 1.9 min + 917 min' + 7. Sbmin =19.1 min - ‘%
- ¥ Y . ﬁ‘ A
, EXERCISE: Answer the following questions and check xou\' responses aguinst those Hsted at the ¥
¢ - " end of this study unit. ) . .
1. What is cycle time? R | . / . ' ' B
; ' : y : : - ., ‘I |
2. The time spent during an equipment cycle in other than hauliwreturning 1s ¢

known as ~ - .

« N A N

J ——
3. Ca.lculate. using the formula given in the text the otal tjme per cycle of the
example given below.

-An MRS-105 SM-71 scraper hauls 9,000 feet to fill using 3d gear at 8.8 mph. It I
o ¥ ‘returns by a different route, traveling .in 4th"geer at a speed of 12.4 mph over ' Y
. ' o a distance of 10,500 ft. Fixed time (min) = 1.9 min (3d gear haul). _ ; .
. \/ N . .
) .
Work Unit 2-8. ROLLING RESISTANCE ( .
- ’ CALCULATE BY THE USE OF A FORMULA OLrj RESISTANCE ' “
\ tay,
pafinition. RolHng resistance be considered for wheeled prime movers, but not " *
for tra -type movers. Rolling resistance” is the resistance to movement by wheeled equipment - St .
e _due to .irregularities in thé road surface, compaction and displacement 'of the materials-over _ . i
: which the hauling unjts must travel, and the flexing of the Sidewalls of the tires. It is Yot
O ' by drawbagpull, i1n pounds per short ton (DBPP) (1b/ton) of gross weight Figure . :
W , ives typical 011ing resistance factors._ — ] Cos >
P A': ! / R : . N .
£ - . -93‘ ¢ A hard, smooth nuMlln;i road- { 40 URPP/lon . . -.: N
W : g e et v | . ' T Y
At B AN h‘ ‘”)_ P . . . - b
A L / ' Potirm, nm:;xh Nllln:d' n-d;:: ¢ DBRPP/tan - J )
5 X, ly under b . . . -
S e ERREST D
. N "
) > .. < A rategrdin readwar, fiaing 100 _DRPP/ton, . ' .
RIFUAN . ;!::'11 under Joad (hard .
e clay 1" ar wore tire . . . X . iy
R . . : penetration). v + \_l . . A . . '\('
/ ’ \_'_‘,:.‘-L,\' - Rutted *dirt _rosdway, o sta- | 150 DBPP/ton : o Ty ’ R
- .' R bilisation,  somew - wft, : ) : . P
- - . undar travel (4" to €° tire - a . , ~ . f."
: ) * T pemetration). . e .
¥ . ’ IR Sofy; muddy, rutted roadway, | 100 ta 460 DBPF/ : * . . ) 3
: . . \-“‘"‘ . % n sand. . ton L - °° . o
//F v ’ X‘,-,_-\{ ‘ . In (M abasnice of the above d.nu \hc lo“owlnt farmuls - -
0 ’ L * ) '.. may be used: | y
e R g e b ¢ 30 , D

. A”‘ - - . Co n'.’

} | . ‘ F19215."R01Hng r:sistan f{lc'ters. : | . | ,
R \)'. / v - {7 BESTCOPY AVAILABLE




. ' ¢ Formula. * Rolling resistance equals the gross weight of the rofling unit, measured in
e, ~_ tons, muTtipTied by the rolling-resistance factor. - - ) ..
; Wr -t ) : '
. R=D- - ¢

: R = total ro}ling resistance
< total weight
\\°'—g/; drawbar pull in )b/ton (2,000)

.o . r = resistance factor (fig 2- 15) -
~ E Example. Determine the rolling resistance for an MRS-1-100 tractor/scraper traveling
' over .a gravel roadl (little flexing) Weight of the soil in the scraper is 27,000 1b.  The
weight of the MRS-I-100 M71 is 34,710 1b (fig 2-3). The weight- of the scraper (fig 2-5) is - o
28,850 1b. Combined, the weights equal 63,560 1b. !
: o _Weight of soil = 27,000 1b ., : .
Weight of tractor = 34,710 . : N
) Weight of scraper = 28,850 ' .
{ . " Total weight = 90,560 1b

"Rolling resistance = 65 DBPP per ton (fig 2-15) .
Total rolling resistance = 90,560 x 65 = 2, 943 DoPP

Z,000 ' »

’ ! ‘ J - r.
EXERCISE: Answer the following questiogs and check your answers against those listed at the- o

end of this study unit. : . iy

' ' ' ' Lt

+ 1. How is rolling resistance measured? ity

- ° v i \“I.é‘

Feet per square yard : ¢. Drawbar pull 5 T . } ¥ EC

b. Foot pounds d. Cubic yards . - w

2. Calculate using the formula given in the study unit, the rolling resistance for an
. MRS-1-100 tractor/scraper traveling over a paved road Height of the soil in the
- . _ scraper is 32,000 1b. . . s !

v

el -

Work Unit 2-9.  GRADE RESISTANCE

4

7

3

g

CALCULATE BY THE USE OF ‘A FORMULA, GRADE RESISTANCE.-

. Definition. Grade resistance is the “decrease in, €ﬁ§ addition of, the'amount of 32
drawbar puTT required because of the adverse or favorable grades ;0f a haul road "The gener- T
aly accepted measurement of the effects of grades are: Each 1%‘§f adverse grade consumes 20
: . 1b. of drawbar pul) per short ton of gross weight. .Each 1% of favorable grade decreases the

- drawbar pul\ required by 20 1b per short ton of gross weight. . ,

Formula P = !Eﬂ _ B . : . .
D -

P = pounds pull required \
. S W = gross weight - ' ' x
\ _ D =.short ton (2,000 1b) < . | .
. b= 1b of DBP {20)° - .- ' ' ‘ - '
= grade percent . v

o

Example. The total weight of a tractor and loadednscraper 1s 90,560. Determine the
pull required to climb a 3% adverse slope. : . -

D 90,560 x 20 x3 o S
. P=2,000 3 , ‘ o ) '

r . § ("" 2’7”;.2&?.<‘

S
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EXERCISE: Answer the following questions and check y0ur answers against those iisted at the
: end of this study unit. . "
1. What is the genera]iy accepted measurement of the effects of grades? ‘ ( -
2. CaICuiate, using ‘the formuia given in the work unit the grade resistance when the - -
’ total weight of a tractor and loaded scraper is 95 560 1b. Determine the pull
. -reqiired to climb a 5% adverse slope, _
- . — ) ) P « .
) . . a . ’
Work Unit 2-10. ALTITUDE 3 L L , o .
CALCULATE,.BY THE USE OF A FORMULA ~ THE EFFECT ALTITUDE HAS ON THE EFFICIENCY OF
INTERNAL COMBUSTION ENGINES. _ _
Effects. Elevation above sea level has adverse effects on the efficiency of internal-
combustion engines. This effect is negligible for altitudes up to 3,000 feet above sea
) level. A generally accepted rule of thumb estimates the reduction in availabie drawbar pull
at 3% for each 1,000 ft of elevation, or fraction thereof, in excess’ of 3,000 ft above sea
level. ;
. Example. Determine the avaiiable drawbar pull for a Terex 82-30M dozer operating at an
al titude of 7,000 ft for low and intermediate respectively? - ; _ ,
‘ . . . " hl . ‘....‘
Formula: a -b=c a C e ey :
) . : % IR 4 A
Cxe=f ' '
d .
g-f=h %
hxi=] ! .
: .. h ¥ » .
Where: - a = working elevation : o
" b = elevation below which altitude has a negligible effect (3, 000 ft) : -
c = elevation efficiency effects on engine : ) ,
¢ d = 1,000 ft elevation (constant)
e = 3% decrease in power (DBPP) per 1, 000 ft of elevation ‘
. f = total 1 decrease in power
g = 100% (constant) . * :
" h = tota) % -power available : ' : .
i = total DBPP (fig 2-2) * g . c
J = available DBPP ) . ! oo
Solution: "a'-b=¢ 7,000 ft - 3,000 ft = 4,000 ft
'-
Cxec=f 14,000 x 33 = 12% oo . ' |
' 1,000 - 5
“g-f=h 100% - 12% = 88% | .
hxi=}] . .. 88% x 120,000 = 105,600 DBPP ava’ﬁable in low range

EXERCISE:

88% x 60,000 = 52,800 DBPP available in intermedi ate '
range ’
Answer the foiio~ing question and check your response against the one iisted at the
end of this studx unit. .

i
Caicuiate by the use of the formila, the~effect altitude has on the internai -com-
bustion engine in the probiem below.

Determine the available DBPP for a ste MC 1150 scoopioader operating at an
fititude of 5,000 ft for intermediate ang%high :

2-13
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" Work Unit 2-11. TRACTION LIMITATION - ]
) v CALCULATE , BY THE USE OF A FORMULA THE USABLE POUNDS DRANBAR PULL 0F A TRACTOR

- Definition. Tractien is the frictional force that resists«the wheels or tracks from
slipping on a particular 'soil. It .depends on the weight of the drive wheels and the traction- ,
o al coefficient of the soll (fig 2-16). The maximum pul) a tractor can exert before spinning’ oo
_ ' can be; given as follows; Usable pounds pull equals the coefffc1ent of traction times the
welght on the drive wheels. Thus, the usable pounds pull must be ‘equal to or great%{ than the
drawbar pounds pull required.

.In«hl . Rubbor tires Traehs ) . S
Cancrete B RN T®TT
Clay loam, dry tOss »0
Clay loag, wet 48 .10
Rulter .f:y loam 40 10
locse sand x k. .
! Quarry pht K. &8 s
Gravel ruad {lovse not - 38 B0 .
hard)
Packed snow 20 g
low a2 a2
v Fi e 8 50
1;:.:g A5 Jeo
s } _
- . .
Fig 2-16. Coefficients of traction for tractors. —

- - \J
.

Examg]e“ Determine the usable pounds drawyar E;}) for an MRS-1-100 rubder-tigred trac-

tor on wet clay us1ng 2-wheel drive.

Solutfon. From figure 2-3:  weight of tractor =.34,710 1b )
' - weight distribution 5 44% on rear wheels : : T

N . ' weight on drive wheels = 34,710 x .44, = 15,272 1b ) LIS
- i | _ o S
iﬁ ' _ ' From figure 2-16: maximum coefficient of friction = .45 \\ »
L usable 1b pull = 15,272 x .45 = 6,872 DBPP

-

. ) EXERCISE: Answer the f 1low1ng questions and check your responses against those listed at the
- end of th1s study unit,

‘ 1. Define trAction. o ' - _ e

-

7 T - . o
. 2. Calculate; using the formula given in the work unit, the usable pounds drawbar pull w7

for an MRS-1-100 rubber tired tractor on loose sand. _ l
> R - . - . m ...'
| 7 -\ . : . E
Work Unit 2-12. OPERATIONAL EFF ICIENCY. R ' i . \\' o

. STATE THE OPERATIONAL EFFICIENCY OF CRAWLER TRACTORS

-

é STATE THE - OPERATIONAL EFFICIENCY OF WHEELED TRACTORS

Seldom if ever, does a unit reach maximum prd@uction. This is due to reasons such as
a superv1sor s lack of know-how, a poor state of maintenance ‘of the equipment, and deficlen- . &
/ cies in the operator's skill and techniques. The equipment eff1c1ency factor must be esti-
mated, and it must be considered because of the~fact thqf a piece of equipment cannot work a ™
full 60 minutes out of -every hour. This efficiency varief-depending upon ‘the supefvision, the s
ability of the operators, maintenance requirements, and site conditions, Thus, an efficiency
factor is multiplied by the maximum production to obtain the estimated production for the pro- .. -
ject. This factor should.be computed from' past' experience by the unit, FOr the purpose of
this course, we will use the fo]lowing efficiency factors: . . C

gﬁi hours est imated.
ctor for wheel tractors

Day. The efficiency factor for ‘track- typeﬁiiactors dur1ng
“ at 83% with the tractor working 50 min/hour. The efficiency
N «during daylight hours is estimated at 75%, working 45 min/hour.

B .
B

S f 2-14 . L o v




. ) . * . . N
- : : . -\ 3 by
S , Night. During hours of darkness, even with the aid of nighfelighting equipment,. this L
' factor w decrease along with the outpup of work per hour. FdRtrack-type tractors, the EE L
efficiency factor decreases to 75% as the work output falls to 45 min/hour. The wheeled trac-

tor efficiency decreases even more, down to 67% with only a total of 40 min/hour of working
time. : '
. . . , , /
EXERCISE:  Answer the following questions and check your responses against those listed at,the
end of this study.unit. . . / .

- +

1. State “the operational efficiency factor of tracked and wheelld tractors during

'

daylight hours. L. ! .
a. Tracked - o - ‘
6. Wheeled

2. During hours of darkness, will the ef;fciency factor increase or decrease?

n -

T

- a

. ", ‘Section ITI, CRAWLER-TRACTOR APPLICATIONS -
' " Work Unit 2-13. CLEARING AND GRUBBING ' T '
STATE THE PURPOSE OF A LAND CLEARING OPERATION. : o o

STATE THE PURPOSE OF A GRUBBING OPERATION. ) 3 )». p
Land clearing is a construction operation consisting of clearing an area af all trees,
downed timber, brush, rubbish, surface boulders, and, material imbedded in the ground. Dis-
posing of the materfal cleared is also part of the operation. Grubbing consists of the re-
- moval of partifularly stubborn roots and stumps. In most cases, the use‘of.engineer equipmént
is the most rapid and efficient method of clearing. Hdnd or power felling equipment, explo-
sives, and fire are used as applicable to help complete the operations. Factors determining
the method to be used are: The acreage to be cleared, type and density of the vegetation, the
~ terrain, the availability of personnel and equipment, and the time available for completion of

the operation. 1In clearing an area through a forest, the dozer is the most efficient type of _ N

* equipment for &moving small trees and brush, and uprooting stumps, roots, and trees up to 10 « Q’ .

- )

inches in diangter. After the boundaries of the clearing have been established, spoil areas
are designated the basis of the following factors: shortest haul, downgrade slope, effec-
tive camouflage, and general accessibility. In clearing small trees and brush, dozergp should
operate in first or second gear with the blade straight and digging slightly below ground
level. This will uproot and break off a number of small trees and brash. - Dozers can work
singly or in pairs, and the cleared material can be pushed into windrows or to one side of the '
area to be cleared to await disposal. Using this method, approximately 1,000 sq yd can' be ‘ '
cleared per hour per machine. Using orie or two dozers for the small trees and brush, a second _-%

- pair of dozers can follow and remove large trees and stumps that were previously passed up by
the first team. If necessary, a third pair may be added to assist in removing heavy. timber ». .
(trees having a diameter of 10 or more inches). Removal Qgf heavy timber is slower and more’
difficult, usually taking from 5 to 20 minutes per tree)- Special ‘precautions must, be taken,
when removing these trees, since falling branches will ‘endanger the equipment operators and - Ya
rising root masses may catch and seriously damage the .underside of the equipment. No two '
units should work too close”together as one may accidentally push a tree onto the other opera-
tor. After the clearing is-completed, all holes left by the removal of trees should be
filled-in to prevent the waccumulation. of water.. The speed of clearing depends on the. type of
clearing to be done, outpu equipment, and the methods used. Production rates of equipment
under normal operatingrconditions are used to determine the total time required for the job.
Knowing the area and Rype of clearing, and the production rates of the available equipment,
the time can be ,estimated and a job schedule prepared, -

pd R

“ ¢

EXERCISE: ‘Answer the following questions and check your'answers against those listed at the

end of this study,unit.

1. State the purpose of a land.clearing operation.

| . v ' _ . B '

2. State the purpose of a grubbing operaﬁion._ ' o 4

B

=7
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3. Hﬁat safety precaution should be taken when two oF more dozers are working to-
gether, removing larger trees? o .

- T ) £ : , :
. B L L . P L]

. Work Unit 2-14.~ STRIPPING AND BACKFILLING ' . -

—— -L‘.—.-‘ - P .

'STATE THE PURPOSE OF A STRIPPING OPERATION.- - - ;

-

NAME THE TYPE OF EQUIPMENT BES .:§un‘$ FOR BACKFILLING.
a. Stripping. Dozers are used to clear and strip well ahead of earthmoving operations,

particularily In excavatiom areas, so that the soil will*have a chance to dry out. Stripping

“is the remova) and disposal of objectional tqpsoils and sods. These operations are planned to - .

minimize haul distances; maximum haul distan{l is 300:ft. In rough or steep terrain, haul -

distances may be longer. If so, the topsoi) should be fed downgrade to open areas so that

5craqers or other hauling units may be utilized for the removal of the material. Stripping

should begplanned so that excavation tan begin as soon as possible. '

b. Backfilling. Dozers are the best equipment for backfilling because the material ‘is
pushed directly ahead of the machine over banks, into ditches, or directly against a struc-

ture. When backfilling culverts, dozers should not be allowed to cross the structure unless §x
there is at least 12 in. of solid material on top of it. Angle dozers are excellent for this. "
operation since they camdrift material into the fill area while still maintaining their for-,
ward progress. When thg\*;stance is over 300 ft, it is more efficient to haul with scrapets
directly to the dozers at'\the fill site. This will keep the dozers working continuously with
little loss in production time. When compaction of the backfill area is necessary, layers of

6 to 12 in. thick are built up. Having the operators overlap their tracks will aid in compac-
tion and less time will be required for final compaction. Care must be taken when compacting

over culverts'and-buried structures so that damage will not occur.

: EXERCISE: Answér the following questions and check your answers against those listed at the N
end of this study unit. v _

Pl

1. State the purpose of a stripping operat ion,

» ) ) -

r 2. Name ihe“type of equipment best suited for backfilling. . T

L g . 3. When backfilling culverts, how many 1dthe§'of'soil shoyld there be on top before
allowing dozers to cross? _ , - . - '

°
A

gk

Work Unit 2-15. SIDEHILL EXCAVATION

-,

STATE WHICH TYPE OF DOZER IS BEST SUITED FOR SIDEHILL EXCAVATION.

: One of the most important uses of a dozer is sidehill ‘excavation for road construc-
tion. An angle dozer is best for this operation which includes preparation of level benches
on which scrapers can operate.  Dozers should work from the top down, taking advantage of the
favorable grades, thereby increasing production. On a particularly steép slope it may be
- necessary to start above the proposed roadway and doze dbwnhill to form a.shelf or bench from
which it can work as shown in figure 2-17. Starting from tag top, where possible, with the ) o
blade angled so that the leading edge is toward the bank, tfie operator obtains a load. The - :
side casting action of the angled blade will deposit material,on-the low side of the slope. '

. After dumping the spoil, the operator backs up in the fastest safe speed possible. If the .
project calls for a specific bank slope on the sidehill cut, the following procedure should be . S
used. Make the first pass and then move out whatever distance .is necessary to carry the ’/’, B

. slope. Always maintain the slope as the cut increases in depth. Where it is possible to . B

N start af the bottom, keep the blade raised as high as possible and hold it against the s lope. ' —

; Cast the matertal to the outside to build the ramp foi .the machine to work on as it progresses , L R

* up-thd hill. Always kesp the -inside or bank side lower than the outside edge, eliminating 3

" dangefous overhangs, Operators must watch for underground rocks when starting a narrow side- - S '

y hill cut. If the corner of the blade hits.a buried Yock, it may turn the tractor sideways and

k. _ \\' throw it over the bank. Use experienced operators only on sidehill excavat fon work. "

) - - N

Voo N )

g o g 4



S v e PP

ot ’ ) '
\ ' . .
) . i - ) ;_v‘\
’ L . ‘
_ Fig 2-17. Sidehill excavation with angle dozer. Y 7{\:
R E Y | 7 o _ - o B
EXERCISE: Answer the fgllowing questions and check your answers against those listed at the - £
i - end of this 'study unit, " E : ‘ ;‘.‘-
-.1. State the type of dozer which is best suited for sidehill excavation. : o -
~ - : ; . . w - . : o : .'.ll'.;
2. Which way should the spoil be cast on sidehill excavations? L | o - ‘
- S I S ?wigg . - -
# ~ . . » . ) o , , - .
Work Unit 2-16. FINISHING SIDE SLOPES = . -
} LIST TWO_METHODS OF FINISHING SIDE SLOPES.  © ’ X
. - Two commonly used methods for f_in_ishi;lg side slopes with dozers are illustrated in
‘ f igure 2% - : . u
Parallel finishing. In finishing side slopes by mrkin? parallel to the right-of -way, o K
v the dozZer starts at the top and with each successive pass spills the soil to the lower side of . L
the blade. This forms a windrow which in turn is picked up on thé passes that follow. This Y A MR
material’ is used to fi11 irregularities in the terrain. -Care must be taken not to let the et
bladé covner dig since this will steepen the slope beyond job specifications. . .
Diagonal finishing. In finishing side slopes by the diagonal method, the dozer starts. '
at the bottom and works up diaaona]ly to the right-of-way, - A windrow is foymed and is contin- | , PR
ually drifted to one side to fill in terrain irregularities. This is one of the few instances’ . . S
when a dozer may be most efficient at 'gluttikng uphill, ’ . T, _ L
: Wt . Lo . ° . . - ’ . -7.'
»"{g'. ::7
Parallel - . -_-:»' o Diégonal . T o

Fig 2-18. Finishing side slopes with dozers,

Rt .,—_.A—-‘-'—"»\!
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EXERCESE: Answer the following questions and check your responses aga1nst those listed at the
end of this study unit _

ay

1. List two methods of fin1shing side slopes.

. R . L 1
: a. - :

- -
a N .

- \- bl._ ) ) . \ L3

. . . ‘_,,\

k]

2. Name the type of finishing used when a tractor starts at the bottom and works up to
the right-of-way. e

IS -

- .

’

Work Unit 2-17. METHODS T0 INCREASE PRODUCTION _
LIST THREE METHODS T0 INCREASE PRODUCTION OF BULLDOZERS _ '

- .
;

: Blade-to-blade dozin $f1 2-19), This gives increased,output when material is to-be
moved ces 0 g At distances ‘less than 50 fedt, the extra yardage-obtained
is offset by the extra time required to maneuver the 3econd dozer 1nto position, More than

two dozers may be used effectively., Blade-to-blade dozing has 1imitations caused by the ten-

* dency of the operators to s op and“talk and wait for minor repairs or adjustments to the adja-

cent machine.

. | ' Fig 2-19. Blade-to-blade dozing.

“ »

Slot dozin? (fig 2- 20) Slot dozing uses sgillage from the first few passes to build a -

windrow on each s de of the dozék!'s .path, This forms a trench and prevents spillage on the
passes that follow..' Cut sections should be slotted alternately with narrow uncut sections be-
tween the sTots. These can be removed with hormal dozing. With.a favorable grade and soil
conditions, the production increase may amount to as much as 50%X.

T L ~ oL

a

Fig - Stot dozing. © -

. . . . s y . S :

LT - ‘ ? e . ul - Co
Downhill dozing. In dqwnhill dozing it -As not necessary to carry each load down to the
bottom 3; the hil), Several foads cgn be piled at the brink of .the hill and -pushed to the
bottom Tn one pass. - Whenever Teasib e, dozing should be done downhill to Lake advarftage of
the fact that a favorable grade will .increase the ability of the dozer to use its full amount
of drawbar horsepower, thus' increg‘ing production. Combinations,of any of these three methods
can Be used to 1ncrease produotion,

- -

8
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EXERCISE: = Answer . the following questions . and check your responses against those listed at the * . e
‘ end of this study unit. . g
1. List three methods to increase the production of pulldozers. : . a .
’ ’ _ : - o ‘
-a. g - o T ‘ “ . .‘ = i P -t e
b . - . _ _ - : % : '
C. ’ . ) + ) | Y ‘
2. With favorable gfade and soil conditions slot doz{ng can’ increase produptiom by = ™
i

- 3.. Which ty‘pe of dozing should be used to take advantage of 2 doz\ar s full amount of
drawbar orsqpower? . _

.
*

~ a . . w m

7

Hork_'Unit 2- 18 PRODUCTION ESTIMATION. FOR CRAWLER-TRACTORS ' N .
- CALCULATE BY THE USEf OF A FORMULA, THE PRODUCTION ESTIMATION FOR .A TEREX CRANLER- P
DI TRACTOR o N . ] L,
v ‘, o
Trips per hour and pay]oads per hour govern the production of earthmoving equipment -

The cygle time determines the number of trips per hour. It 1s ‘evident that the supervisor
will want to get as many trips per hour as possihle. To do this the cycle time must be kept .
at a minimum, roduction estimation of crawler-tractors involves factors such as the cycle ' +
time, the efficfency” factor, and the amount of material that the machine is capable of moving

er trip. . . ,

Formula. Production output (bank cu yd/hr) is computed using the formula : v
T 0=QxF'x50xE . S
¢ . . '

0 = output per hour . ) _ . L
Q ='capacity of equipment B '
F =

™ - . -
soil conversion. factor -+ . " .
50 = min per hour (see Work Unit 2-12) . . ' .
% E = equipment efficiency factor : J -
C = cycle time (min) o . . ) '
- Example. A terex 82-30M is dozing common e rth (loam) Assuming that the power re- ) ‘
quirements and 1imitations allow the machine to dig ahgd carry material Forward in intermediate .
and return at high reverse, what is the bank cubic yards production capacity of the dozer with . T
a 150 ft pushing distance? For cycle time formula, please refer to Work Unit 2-7. ) , o »
Q = 7.9 cu yd (100se) (fig 2 1) '/)\ . o . Toa ) =

.83 (para 2-12) : -
Intermediate forward t 3.8 mph (fig 2-2)

High reverse = 8.3 mph (fig 2-2) , . s o
u”“F'gi\zs_m\gzw . - { |

Jto look for Certain_Ttems when obserying the operation of the dozer and its operator. - The 4
following items might be useful as aids in helping you to estimate the performance of your
operators and equipment: . » , ' ‘ .

Compute. aytput = Q xF x50 xE=7.9x1.25 x 50 x .83 = 409.8 ey
Banked cub¥¢ yards per hour = 476.5 ~ / ‘ S cr,
Dozer efficfency performance. To determine the efficiency of a dozer, it 1s necessary ' o-’l'-l'_‘-

Loat'l&n In the loading Oper‘ation, are your 0perators obtaining heaped Ioads? fs
the Eackup tractor engine mtintaining fuil rpm s, yet working fully? Are loads _
¢ . dozed in slot; where possible? . : .
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Traveling.- 1s approximately 1.5 mph hauling speed being maintained? Is the backup '
- ° 'speed -Eainmj,,_ de in the-highest gear possible? ‘Ace the-maximum -haul distances less : R —
than 300 fegg_? Wwhere possible, are blade-to-blade downh111 dozing being used? - :

¢  Spreading. I; time. being wasted after the s réid is made? Is the f111 material .
beTng Feathered out at the end of the spreading day? Is the fill material being
spread in layers of propée thichness? e amm e

a R
-

l," Mechanical check. Are all a‘djustments to the power unit being vde? Are tracks
properly adjusted? '(\re the dozer blades in good condition? N

-*

EXERCISE: Answer the .following questions a"nd check your responses aga.in§t those listed at the

end of this study unit. v
i', - ‘v ] ° o - .. o ) - N N
j)p - 1. List the two factors that govern the production of earthmoving équipment. / ' . B
- . : . . . * 1 ; ‘2
@ . 8. . . $ . ) . r . . b ‘\
b. N - o S~ -e A
- - — - - N T —— .
2. cCalculate, using the problem given below and the formula given in the text, thel;b\
‘ v production estimation for a TEREX crawler-tractor.
AT A terex 82-30M is dozing clay. The power requirements and 1imitations allow .
T N . . the machine “to dig and carry material forward in intermediate and return in B
: L. *high reverse. What is the.bank cubic yards production capacity of the dozer ' o
o with a 100 ft pushing distance? - . . W Y
Q»‘lx‘i\! | ) . . - e i * , (..\!‘ ‘t%
,& ' - . - b . . . . : - - ) 7 g :
3. List four 1tems that may be useful as alds for estimating the performance of your .
operators and equipment. ’ s
.' . ,.a. (S * . .‘ b -. éé
* L ‘ b Ll v - "
' 3 ‘ g S . i
4 M ) c. ; X s - '.
% ' d ‘k t | 7-: ~ ) _..\
“ T 1 - - =
* ” . . v .
. v .
Section IV. TRACTOR/SCRAPER APPLICATIONS s
Work Unit 2-19. LOADING ) ;
LIS‘ THF'tEE METHODS OF LOADING USED IN TIiA_CTOR/SCRAPER OPgRAleNS'.._ . . o
Loading should be-done in minimum time withdut excesstve stress on tractor. or scraper. ' v
Normally, heaped 1oads are best. In some .types of soil, the last 2 or J3'yards. of a heaped .
. 1oad require much time to load, and extra trips with smaller loads aré justified. . When load- ¢
“ »{ng wet sticky material where traction is bad, you should-obtain good results by maintaining a . ’ 5
thin sut and keeping tRe apron as tow as possible to minjmize material build up in front of the Y

) R v bowl. When planning for oading operations, you should consider the methods des,gribgd belbw. ,

¥

. Making cuts. Constant effort is required to keep the cut”level and.fre® of holes, .
- ._ . boulders, ang high spots. Cutting and gouging by operators result inh uneven cuts. ‘Maintain-§

ing a moderate crown Will permit the scraper to work nearer to the Side of the cut without « '
sliding away from it. At times, raising and lowering the blade will help to {ncrease the load ,
and will enable the pusher dozer, if used, td build up higher speeds. The variation from the .-
high. point to the Tow polnt of the cut should not be more ghan 4 inches. Cuts should be o
planned to provide adequate and natural drainage. 0 S N . s .

4 - '

< , ~ Downhi1) loadiph (fig 2-21): Downhi1Y loading usesifhe forces of

Fa - 1

-gravity acting on the

tractor scraper to obt¥in greatar loads In less time. The added force of gravity is 20 1b per - _
L. gross ton of weight per 1% of hi1) gride. Likewise this will have the same adverse effect §
v < . ~{f the hayling unit is traveling ~aga1n$ the grade. This downhi1l pull wil) add more material g
' "+ W per load, and the added material will i turn add to the -gravitational force.. - .

. - ) \,

X.r,‘ . ' : '. : " ' AN . °
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. * X hatk to front, i : )
‘~ . - 3. Adde wore welight te trector . . }
for loading A
* N -_JS'. - ?
I - . ‘ * Fig 2-2). Downhill loading. -

Straddle loading (fig 2-22). When it is necessary to load on-level terrain, as in
light cuts and Stripping operations,” straddle loading is used to increase the yardage hauled."
Straddle loading may be used té improve performance when loading- sticky material. After load-
ing with number 1 scraper, number 2 scraper will make a parallel qut, approximately 1/2 blade
width.away from the first cut, leaving an island of material between the two. - The third
scraper will straddle the island to ebtain its material rapidly. This met hod gains yardage
every third trip, because the center strip loads with-less resistance than a full cut. v

[l
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' ' Fiy 2-22. Straddle loading. S

H] #

Loading with a pusher dozer. .A smooth loading gqperation is the fastest and most effi-
cient way to obtain a maximum load every time. Teamwork operation of pusher and scrapers is
essentjal to elimihate waiting time. Spacing of scrapers to enter the borrow pit drea should
be f h 1.5- to 2.0- minute intervals. This will keep the pusher in continual operation and
will Yvoid unnecessary scraper delays. The pusher operator is the spotter and guide for the
hauling units. " These units must be near the dozer when it is ready-to push. The 1dading unit
must not depend of the pusher to do all the work, nor should the*scraper tractor Wheels be <%
spun in an effort to pull away from the pusher. To determine how many scrapers a pusher.can
handle, divide the scrapar cycle time by the pusher cycle time. The average cycle timé for a
pusher is 1.5 to 2.5 minutes. The operator or the scraper should enter the loading area &t
the same speed as the one in which he returned from the fil11 area. If the approach and cut is

level, this is a safe practice. The pusfer operator should indicate the loading lane, and

should be waiting about 450 off of the,lane to be cut, allowing the scraper to tome in fast”
and easy. After the scraper has been loaded, it should leave the cut as fast 4s possible,
with its bowl slowly rising to spread the material that has piled up dn- front of it. This

-makes a smooth cuf, at the end of the fil1] area. It will allow addtional scrapers’ to matntain
- speed when coming out of the fill area. = - . ® ' .

EXERCISE:. Answer the following questions and check your answers against those listed at_the
end of this_study unit. ' . .

v
~ -

1. List three methods of ]oadina used 1n~tractor/scraper operati?ns. -
a____ ! . ) ' j _; ;. . i
b. i ‘ - - ! N | "\ -
' .. . . : ) : -~ | . N

2. The forces of gravity acting on the tractor/scraper help obtain greater loads in

. {less - more} time. -

3. Hhich t}pe of , 1oading miy be used to improve performance wﬁen~]oad1ng stick&
material?- . i :

. . . E N \ .
- . . -}

<

Lt

4, Spacing of scrap&rs to entér;the borrow pit area Should ﬁs’frbm'l.é- to 2.0- minute

intervals, .
) a. True, T b. False ' )
Work Unit 2-20. HAULING . - ST N < e
STATE WHY TURNS CAUSE A LOSS OF TIME IN HAULING OPERATIONS. * =+

. . <YL . . ., . . . - . Y b

Travel time includes hauling time’ and return time." Here the power capabilities’of the
tractor become vital. Maximum efficiency in hauling is of the utmost importance because this
operation consumes-.more time than any other. o . Cs,

~

~

G
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Obtaining maximum efficiency. Wherever possible, adverge grades are elimina;ed to per- o
“mit .maxTwum travel at high speeds. Grade reduction (bulldin long easy graded) are not always :
helpful because 1t may be more effective to- ‘climb a short ster slope 1n a 1ower gear than to
climb a lTong easy grade in an intermediate gear. Well-maintained haul roads eliminate vibra- a
tion, shock, and wear on thq,equipment and operators. They reduce equipment maintenance and
increase operator efficiency. Jo withstand traffic, haul roads require a haavy compac o st
! : cover of good material.. This w111 distribute the wheel loads over a wide area, 1ncrea§‘:% the T
bearing capacity of the haul road. The use of sprinklers to minimize dust conditions wil ) :
permi t ¥l gher haulin? speeds. Roads that are moist will pack into hard, smoathf surfaces. _ N
Lo Sprinkling not only increases speed, but also reduces dust, which will sift into equipment e
parts and cause considerable wear and extra lube time. Less dust means better visibility and J
fewer accidents. Haul roads should be wide enough to permit two-way traffic. In the event 3
the road {s not wide epough to'permit this, turnouts should be provided to enable slower mov- . :
ing vehicles to be passed by faster moving equipment. . Space rigs efficiently; not too close
and not too far apart. Make operators hustle when the distance between the rigs becomes too
great, Tikewise hake them run Slower when.the distance closes. When two rigs enter the fill
area at the same time, have one dump at the end of the fill and one dump at the beginning.
This- wiTl compensate for the’ spacing of the rigs. Have operators avoid lugging the engine.
Downshift to a lower gear when {t is apparent that speed cannot be maintained in the present
gear. Even thoﬂgh the machine can take it, 1t 13 better to downshift and acceierate‘ :
. T Plan travel cycles (fig 2- 23) Because turns cause equipment to slow down, shift . e
gears, and travel extra distances, they cause a'loss of time 1n hauling operations. On the ' :
. . two types of cycles wcommon to most earthmoving jobs, umnecessary turns are eliminated by cut- ?
) S ting.and 3preading two ways; by using two cuts adjacent to a fill, or two fills adjacent to a - -
“common cut. An operator elther works a cut from the center to a f{11 at both ends, or he
-Wworks a cut at each end to fil1 the center., Instead of considering eath area as a separate
cut and a separate flll, a continuous cycle is established thereby eliminating two turns. On
some " jqbs, particularly airfield construction, consecutive light cyts and 11ght fil¥s occur
which are fairly ®venly’ spaced and nearly balanced as to volume. clg time is reduced by
traveling through the entire series, turning only at the ends. »g :

v - - - 4 ) . ¥

L%

-

-

- _PLAN TRAVEL CYCLES TO ELIMINATE UNNECESSARY Tulns
RIGHT WRONG

¥ . -

8, CuY and spread two ways . i - . N

o

.
.
—/—\ ~
N SPREAD e CYTs e
g -—
. .
’ .

b. Move both ends to middle. , - |. . . | .
[ H . . - .- » °

~ - . . N . .
o —\‘-__/— ——__ / o . .
‘ C T v — " cur o tur *
* : ) )
- . . ( ’ . .
Ul e SPREAD  —aeem ch—. [T ) .

[ ——— —— iy — —— — —

b

Rid

¥

* N Mo. of turns to cmﬁlzlc_lohn . g No. of turne to conpletc load .. 4 - . S
. turning time (28 min, edch)....*.50 |turning time . . . N T S
7 Every turn el Inina..to‘d saves .25 min. o :
Y F1g 2-23. Cut and spread sequénce. gg?
. . . ’
a - - . 4 £ Y .
"V_\' i . k‘ ~ . )
y B ., ]
- Al 4 %
¥ " .
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_EXERCISE: "~ Answer the following questions and éheck your responses against those listed at the = ~
end- of this study unit. . ' \\\\

1. _To withstand traffic, haul roads'should have a

i r »

v 1

2. State wh{\::::s cause a loss of €ime in hauling oberntions.
4 . C i ) : .

. e i
- . . v R

3. How mich time is saved by each’turn that is eliminated? - C " L ,-"%
L J . 1 N E
a. .10 min - : C. .50 min ,* . T
b. .25 min s *d. 1.00 min U : : T
Work Unit 2-21. CONSTRUCTING FILLS e . : ) . -

LIST TWO METHODS OF CONSTRUCT‘.G FILLS'USING KJSCRAPER.

-

o Scrapers spread the soil while unloading and rarely require assistance from a dozer
The type of material controls the unloading and spreading of materials. Spreading is done at T
the highest speed p0551b1e._ Unloading and rough grading are. two methods of constructing ‘ills. S

Unloading. Normally, unloading is done.in long thin layers to aid in compaction. Spe-

"clal techniques are necessary when spreading wet,. sticky materials, such as raising and lower-. =~ .
- ing the apron to lessen thegamount of material in front of the bowl, and also pullgng the
) tailgaté forward and returning it a short distance. When unloading, plan scraper spreads

Spread the first load at the start of the fi1l. Travel with following loa er previo
¢ . fi11 and make each following spread a&art at the end of the previous layer.
one lane before starting a new lane so that compaction equipment can begin. " Hapharard unload- - ) '
ing of materials in the fi11 area delays ‘construction time. In most cases a dozer will bé =~ "
needed to spread the material. Route the scrapers so that they will assighin the compaction )
of the material. Overlapping tire tracks aid in the compaction of the a and reduce the -
time needed for compaction-By the rollers. Strdpers should unload at high speed withoyt
losing momentum. Dribbling the 1oad at low speeds slows down the travel cycle. Alway$ -
instruct your-operators to maintain the fiT1 slope by filling higher on the outside edges so
that the scraper will not have the tendency to slide over or off the edges. When the scrapers
are empty, get them off the fi11 area fast. Do not waste time. Plan the exit route from ths\/’,) ~
fi11 area to avoid soft ground, trees, and other obstacles. \ .

- e - . a
. -

o

Rough grdding. - Finishing can be done with the scraper to a certain degree, particular-
' 1y where Tow spols require material to be mauled in or where material is to be cut and used in
* the area. Grading is usually done at low speeds because high-speed spreading makes 1t more .
: difficult to control the blade for a smooth finish. Grading is done by raising the apronjto “
. the full,open position and By having the tailgate about three-quarters of the way forwardfand
leaving it in that position. With these adjusﬁments. it s only necessary to control th
. depth of the blade cut and its path. As the work nears cpmpletion, speed can be increaséd be- .
cause the finish is smoother and less bouncing will occur, o ,

>

<

~ 3
v ~ Nt i

EXERCISE: Answer the fo]lowing questions and check your answars against those listed at the .
. end of this study unit. . . )

9 . - 9 . . N . '
‘1. List two methods of construtting fills: . . o v

T 2. Wha one 1n thin layers to aid in‘compdeaion? <

3. Describe: how grading is done with a scrépgr‘ e b .
) S _ : - . ) L
’ 8 5 " . . > ; ' : . N ¥ ;
- ) “a ' L ‘ * i}
] , . N o - ) v \ . PO - - »
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Work UnYt 2-2%. PRODUCTION ESTIMATION FOR TRACTOR/SCRAPERS

‘CALCULATE,;BY THE USE OF A FORMULA, THE PRODUCTION ESTIMATION FOR TRACTORS/SCRAPERS:,.
<

(e

Estimation of the amp n(o‘f}a rial that a tractor/scrdper can move is based on sever-
. al factors. These factols Tnclude the length of haul and return distance, the amount and type
) of material ,h fs hauled, grade and traction resistance, and speed of the hauling unit.”
. \
Formﬁ'ia The production outpu’ for a s&'aper is computed using the same formula as the
- oné used to c npute the output for th crawier tractor: O =Q xF x 45 x
S L=
- 0 = output per hour )
Q = capacity of equipment ¢ - .
A F = soil conversion factor :

(-"
: -45 = min per houry(see Work Unit\E-IZ) -
R : £ = equipment eff’ciency factor.

C = cycle time (min) For cycle {ime formuia pgeas€ refer to Work Unit 2-7.

. -Exa le. Ha\hng already covered .ro in resistans®, grade resistance, altitude
effects, ang traction limitations, you will on _y comp the amount of material that a scraper
can move per hour. An MRS-1-100/105 SM-7), tractor/scvpper combination Hauls sapd to a, fill
area a distance of 1,970 feet. Travel to the fil)/area in 2d gear. and r rning from the
fill area in 3d gear, what is the volume of m ¥ that can 5 )ed per hou by this unit?

- 9 x 1zd2 12)
*7\'\ . ; ] ’ / ;.’1\3 [4
: . 75 (Work Unit 2- 12) o
c = 4 7 migzw N ol , : (’/ﬁ Cw

0 = 10.5 x H x 45 x .75 = 393.4 . 83 7 cu _yd per hour
47 «
) s ek o ' ‘
EXERCLS Answer the ¥ollaping questions and_check _your answers against those listed at the
N end of this study unit, =~ - . & :

.
LgB Calculate, using the formula, the production estimation of the tractor/5crap r
given in the following problem: b : .

—

An MRS-1-100/105 M-71 tra‘ctbr,(%(iraper compination hauls sand to a fi l area a
distance of 2,500 feet. Traveling to tH® fill area in 2d gear and returning
from the fill area in 3d gear, what is the volume of material that can be moved
per hour by t#is unit during daylight hours?

10.5 cu yd loose

Scraper capacity % ¢ Q=
' v Total cycle time C =5.52

8 Soil conversion factor, 4 F=1.1N _ -
ff iciency factor £ =.75 ' ———
olume/hour O0=QxF x4 x E =

- . T i
0 - iy
Sectfon V. ROAD GRADERS | \

Graders are grimarﬂ_y inténded for shaping and finish work, and are designed according-
ly. The small moldboard and comparatively lightweight attachments do not lend themselves to
A - the roughing phases of construction usually handled by dozers. Limited dozer work may be done
with the grader, provided the blade.is not overloaded. The efficiency of a grader rests sole-
.1y on the.proficiency of the operator, since each job has a specifi¢ blade setting and speed
for maximum.production. Because of poor cractiorn motor grader; efficiency may fall off con-
siderably when bdperating tg.wet, mudd_y conditions. i - _ ~
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” Work Unit 2-23. CUTTING DITCHES , o !

' STATE “THE- PURPO’S’E’F(‘R‘WARKING' DITCHES DURING CUTTING OPERATIONS. —F .
- STATE THE CORRECT DEPTH EACH DITCHING CuT SHOULD BE MADE DURING CUTYTNG OPERATIONS .

4 » In basic road construction operations cutting ditches is done in the fol wing basic - _
sequences. - .« - o “ .
N) . -3

r Markin ditche;. -Better grader control is majntained, and straighter . ditches are wcut,

/) _ if an’ inftTal J- To ¥- inch deep marking cut at/ph”goﬁier edae of the bank slope ?p made on// ,
A ’ tpe first pass. The position of the blade is i line with the outer edge of the Tead tire, .
ST JJhe angle of the blade is approximately 25° o 30°. ‘. ’ . - .

. Ditch cuts. Each ditching cut should. be m?de as deep as possib]e without stalling or o
losing Tontrol. of the grader.WNormally, ditcRing ' cuts are made in 2d or 3d gear at full ;
throttle.. The blade is positApned so ‘that the toe is in line with thé center of the lead 7
. . tire.. Each successive cut is/brought in from the edge of the: bank 510pe so that the foe oﬁ ' e
o the blade will be in 1ine with the ditch bottom on the finab cut. e
EXEBCISE .Answer the following questions and check your answers .against those listed at the P 'n
' end%of this study unit, _ -~ . : !
. . ’ -
1. State the purpose for marking ditches during cutting operations. - R . .

. . ' : s

. 2. State the correct depth each-ditching cot shouldT e made during cutting o '::Ejgls.

. 3 .
| ; : e —— { '
'4 _o‘ . » 1] . ‘ .

wqu Unit 2-24. WINDROWS AND SHAPING ‘ o I " =

LY

g STATE WHICH.GRADER OPERATION FORMS THE CROWN OF A ROAD.
Mhén the blade is set at an angﬁe the pushed ]oads tend to drift off of the trailing

edge of the,moldboard., The rolling action. caused by the curve of the mgldboard assists this oo

side action. «, As the b‘ade is angled mbre @harp]y the speed of this action is increased. R

v , Most road shaping and maintenance 1is ?one at a ii? to 30 ang]e. This ang]e is decreased “ :

for spreadinﬁii'ﬂ‘?ncreased for ditch ng. )

Moving windrows. When ditchin@ cuts are made, windrows should be formed between the N - —~
heel of the moldboard and $he left rear tires. When the ditch is at the prescribed depth or , (Ti

the windrow reaches “a height greater than the roa clearance of the grader, the windrow must
be mved or leveled off. The shou]der of the rodd is formed atqii;s tipe. When operation’
produces more material ,than is required for the roadbed and the shoulders, excess material is

' moved into a ‘windrow and hauled off. Windrows should ‘not be piled in front of the rear tires
because they wiTl affect traction and accuracy. - e

3 ~ Tow
5 - A » . \ N o)

Leve]ing,windrows. This operation forms thq crown of the road. Al material §pills .
s "off undér the blade as the material ¥s leveled. The forward and- sideward movement of . the . :
loose material serves to distribute it éffectively. If a windrow {is' left at the trailing edge .
of the grader blade it is picked up on the next pass. On the final pass a lighter cut is _ ~ A
taken and the heel of the blade is rajsed enough t allow the spill to go under rather than ' i
around the blade to avoid leaving a W drow. : . . : : . ) -
EXERCISE. Answer the followtng questions gnd check your responses against those 11sted at the
end of this study unit. ) ) _

A P

at

Y. When ditching cuts are nade. whére~§§guld windrows be formeaf .

- . . " . . . ) 7 v ~ ‘ A -

L

—

State-which grader eferation forms the:crown of the rBad.




‘not left until the last operation. For example, a section of fill may be wider at the toe of

-EXERCISE: Answer the following questions and check your answers against those ‘1isted at-the

Work Unit 2-26. BANK SLOPING
STATE WHY BANK SLOPING 1S NECESSARY.

4

STATE THE PURPOSE OF THE CROWN OF A ﬁOAD.ixg o

Bank sloping 1s necessary to prevent erosion of¥the bank slope. The eroded material

from the slope could fill. your ditching cut.

Sloging the bank. The most skilled operators are ysed to cut and trim the slopes of
the filT or embankment "section. The best operators should do the final excavation and ciose
grading on the embankment. Extreme care should .be taken to see that both the cut and fil)
slopes are started at the correct locations. Slopes should be trimmed as they are built and

the slope than specified for in the plans. By remying the excess at the beginning of the
operation, only a comparatively small amount is handled. If the error is not corrected, the
fi11 may reflect the error all the way to the top. Keep a constant check on slopes to see ~
that proper ratios are being maintained. .
Cleaning the ditch. After the bank has been slo ed, it is necessary to clean out the .
material that has Deen Cast into the ditch from the bank slope. This is dohe without any fur-
ther cutting of the ditch itself. Usually only one pass is required to clean the ditch of all
overflow materfal. This material is cast onto the shoulder of the roadway. "

Reshaping tﬁe roadway. The next step in the formation of a road after the ditching and
bank sTop€ are brought to grade is shaping and finishing the shoulders and roadway. -

& ‘ N " -
Mbﬁihgrwindrows and_shoulder finishing. The windrow that is formed from the material
cleaned out of the ditch s mved onto the road and at the same time the shoulder is finished -
into ;the desired slope. The minimum width of a shoulder is 4 ft on ach side of the roadway. .
The minimum shoulder slope will be 3/4 inch per foot. : '

! Spreading windrow on crown. The final operation is spreading pfto the r adwa{ the _ :
material that 7s brought Trom the ditch and shoulder, and bringing up the cr of the road. .
The purpose of putting a crown on the road is to remove surface water from the roadbed so that
/is does not penetrate the surface. The amount of transverse slope provided by crowning de-

ipends on the road surface. Smooth roads are crowned between 1/4- and 1/2-inch per foot. _ S
:Gravel and rough roads require a crown of 1/2- to 3/4-inch per foot. .

- [

end of this study unit.

1. State why bank sloping isﬁecessafy.

®

2. Which operators should be used to slope a bank?

-

3. What is the minimum width of a road shoulder?

a. 2 ft c. 4ft-
b. 3 ft d. 6 ft -

4. State the purpose of the crown of a road.

N t
Work Unit 2-26. SURFACE MAINTENANCE

-

LIST fHO METHOQS USED TO MAINTAIN A SURFACE WITH A ROAD GRADER.

The surface or roads must be kept smooth at al) times so that vehicle traffic can main-
tain speeds without undue wear and tear. Two methods used to maintain a surface with a road -
grader are scarifying and material distribution, . o T . : ' R,

-

Scarifying. _5otholés; ruts, and corrugation-(washboarding) often occur on unpaved sur-
s. Wh 3

. fg;9 en graders are used to correct corrugated roads, care must be ‘taken to see that the -
cond

ftion is corrected rather than made worse. Deep cuts on a washboard surface will set up a -
blade chatter which emphasizes rather than corrects the corrugation. Scarifying \ T

——— t
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scratches and stirs up the soil without turning it over to prepare it for the grader blade and

is required if the surface is badly corrugated. When extremely hard surfaces or consolidated

materials are encountered, it is recommended that alternate teeth be removed from the scari- ° : Y
fier attachment, starting from the inside center tooth and working outboard. Never operate .

with less than six teeth. This will aid the passing of the teeth thrqugh tfie material and

prevent damage to the scarifier or grader.. Cut the surface to the bottom of the corrugation

and reshape the road surface. .

.

. o L - L ' ’
Material distribution. Ordinary 1eve11ng and surface maintenance are norma]lﬁ done by
work ing the material across the road from one side to the other. . To reduce loss of binder by’
traffic and wind erosion, caution must be used when disturbing the surface of dry roads. A .
satisfactory surface may be maintained in dry weather by working the material from the outside '
edges towards the center of the roads. Where binder ‘is present’ and moisture content is appro-

priate, rough or badly pitted surfaces may be planed smooth by cutting action. The surface

materfal is then spread over the smooth base. Reshape the surface by spreading the windrows

evenly across the roadbed. Remember to always maintain the crown of .a road to assist drainage.

EXERCISE: Answer the'following questions and check your responses against those listed at the
- end of this study unit. : " :

1. List two methods used to maintain a surface with a road grader.

S > -

b‘ H i - A . » M ) '.
— . : ¥
~ - 2. Which is the minimum number of teeth that should be used when scarif ying?
a. 4 c. 8 _ . : S -
b. 6 , d. 10 : Y
3. How }re ordinary leveling and surface maintenance notma]ly»doné? _ . ’

Work Unit 2-27. ESTIMATNG WORK OUTPUT _
" ESTIMATE, BY THE USE OF A FORMULA, THE WORK OUTPUT OF A GRADER.

The time required to complete a grader operation depends on the number of passes-neces-
“sary and the speed maintained on each pass. In turn, the speed depends on the operator's

skill and the type of material handled. 5
- Formula: -A.wdrf‘output formula which may be used to prepafe a pré]iminark éstimate of
the total Time required to complete a grader operation is: total time (hours) = EQ jfa
. . - S
Number offﬁésses. P = number of passes. This depends on the type of 0pefaiion and
must be estimated before construction begins. . o ! ;

. - “ ) ..» . . \ .
. Distance. D = distance, measured in miles. This is the distance traveled in each : .
pass. This is also_determined_before the start-of construction. ’

Speed. S = speed, expressed in miles per hour. It is the most difficult item to esti-
mate correctly, As work progresses, conditions may require that speed be decrea rin- SR -
creased. The work output is figured for each operation which will be performed at different
rates of speed. The sum of the values obtained' in each part is the total time required for
the operation. Care must be takeén to use the correct number of passes for each speed used.

Efficienc¥. E = efficiency. Rarely can a road grader attain a full 60 minutes of work 2
per hour, Ciency varies depending upon the skill of the operator, maintenance require- :
ments, and site conditions.. The value 60% used in the example problem is average. It must be
verified or adjusted on each job by'ﬁbservation and experience. o '

e ¥ fxample. Five miles of road are to be leveled and reshaped by a motorized ghader. Six

passes are estimated to be required to complete the job. The type of material to be worked e
permits passes 1 and 2 to be made in 2d gear (2.8 mph), passes 3 and 4 in 3d gear (3.4 mph),

and passes 5 and-6 in 4th gear (5.6 mph). How niuch time is required to complete ‘the project?

The efficiency factor is 0.60. ) . .




+

2 x5 2x5 + 2x5 =
2.8 x70.6 3.7x 0.6 55 x 0.6
1Y .

10 +10 +10 = 30 ' ‘/’/{

i ’ 4.24 hours S e e / S

EXERCISE: Answer the following quéstion and check your response against the one 1isted &t the
end of ‘this study unit,’ ’ . ‘ ' -

Substituting in the formula: Tdtal ;}mc

-

H

1. Estimate, by the use of the formula, the work éuput of th°e‘grader in the prob‘?em
given below: . . . ;

’
¢

° Four miles ofe mdg:ﬁre to be leveled and reshaped by 2 grader, é‘tg\r;t‘_\p:qs/ssz/
are estimated, to be.required to compléte the job. The type materi
worked permits passes I-4 to be made in 2d gear (2.8 mph), passes 5 and 6 in 3d _

gear (3.4 mph), and passes 7 and 8 in 4th gear (5.6 mph). How much time is

~ required to comptete the project? The efficiency factor is 0.70.

¥

Total time = ! : hours . _ :
g ~ Y - ~

Work Unit 2-28, TEGHNIQUES FOR OBTAINING ‘MAXIMUM EFF ICIENCY ’

LIST -THO FACTQRS THAT ARE IMPORTANT IN THE ELIMINATION OFigNNECESSARY PASSES. ;

Number of passes, Efficiency of grader work is in direct proportion to the number of
passes made. SEH'l of the operator, coupled with pYanning, is of the utmost importance in the .
elimination of unnecessary passes. For example, if four passes will complete.a job, every
additional pass increases the time element for job completion by 25%.

Proper working speea. Operations are always performed in the highest speed possible . :
consistent with conditions of the Job site and ski)1 of the operator. Operation in each gear S e
range {is done at full throttle. If less speed is desired, a lower gear range is used. Figure ' ;
2-24 1ists suggested speed ranges for different operations. B

. ;- .
s i ~

N OPERATION ' “-’Si‘,’EEDl mph) o ¢ N
\ . - L.
v # Mal.ntenm.lce - v .3-‘10% ‘ - o M
. . Sprpﬂl_l& 3-8 i R . v
. P ' Mixing : 5-15 L, "'T‘ U s v
* ' |Ditching 93 s '“'xr ) ' .
Bank Sloping 2 s Y - T s '
Snow Removal 10-15 " ) -
| Finishing 35 ya

U
: '

' Fig 2-24. Suggested -gpeed range for various rati . ’
rﬁ/)\\ 9 99 ¥ g vrouIOpe. tigeh |

L4
-

. ) _ _ N
EXERCISE: Answer the following questions and check your respopses against those 1isted at the
end of this study unit. ’ : ) \ o

‘1. List two factors that are important 1'n. t'he~eHm1nat1-on of unnecessary passes.

\ 4 a. _,

S

; " -
. . . .
~ .
b. . .

'g tn which speed should operations be.'performed? .

3. Opera_tibn in each gear range is done at _, ) throttle.- N R

. . . - . , ) . N
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w | . Section VI. CRANE-SHOVELS

Work Unit 2-29. TYPES OF CRANE-SHOVELS - _ 8

,

LIST THE TWO TYPES OF CRANES USED IN THE MARINE CORPS. R

The crane-shovel, with its- different front-end attachments, is the most versatile pfece - L
of 1ifting and loading equippent available to engineer units. -The basic crane-shovel unit . .
consists of a lower travel assembly and an upper.revolving frame. The lower travel assembly '
cqﬂ??sts of ‘a crawler or a truck assembly. The upper revolving frame consists of engine, con-
trols, cable drums, and counter weights. Any one offthe standard attachments may be mounted
to the basic unit, depending on. the work to be done.™ A crane-shovel is rated by the size of
the material-handlin? bucket or by the 1oad that can be 1ifted at a specified distance from
the crane's center of rotation. The two types of crdnes used in the Marine Corps are the
crawler-mounted crane and truck-mounted cranes. S

Crawler-mounted. The crawler travel assembly consists of the carbody (lower base) and
the crawler Frame. The crawler mounting is more stable than other types of mountings. It has S
a flotation advantage over other types of carriers and has excellght mobility on the job. For S o
moving distances over one mile, it should be transported by trailer. Maximum grade capability
is 30% on firm, dry material. 4

Truck -mounted. * The truck mounting provides a less stable base, higher ground bearing .
pressures, -and poor job mobility. The truck mounted crane does have greater mobility fory get-. . o
ting from one job site to another. In 1ifting heavy loads, the attached outriggers are used ’ v - e
to provide a more stable base from which to operate. Maximum grade capability 1s about 48% . :
wi;h firm underfoot conditions. - : , ;o

. ' . - . L
EXERCISE: Answer the following questions and check your responses against those listed at the '
end of this study unit. ‘ .

1. tist the two typés of cranes used in the Marine Corps.

’

a. - 4 N . v ..

b"(- : - . A ]

2. When moving a crawler-crane gver a distance of one mile, how should’it be trans-

" ported? | %%
g~ %

3. What is the maximum grade capability of a truck-mounted crane? . -~
a. 28% | c. 48%
b. 38% . N d. 50%

4. The counterweights are not considered as part of the upper revolving frame.

a. glrue . b~ False

Work Unit 2-3{1 SHOVEL FRONT

. A

“ STATE WHY A SHOVEL FRONT IS THE MOST WIDELY USED TYPE OF EXCAVATING EQUIPMENT. -

Shovels are best suited for general excavation against a high working face. They are
the most widely used type of excavatin? gquipment because they can dig harder materials,_ al-
though material such as-rock must be first broken with explosives. Proper alinement of the - feo
boodpangle aids in maidtaining a grade. A low boom is used for descending grades and a high o
boom for ascending grades. A high boom is best for hard digging because tﬁatradius from the . ;
center pin to the dipper is legs and this makes the counterveight more effective. ~The .
shovel's direction of travel should be toward the working face to gain greater stability of
the tracks. The drive spockefs op crawler-mounted cfanes should be away from the working face
(to the rear) to avoid dimage by the shovel dipper or dislodged boulders.

. -Digging. A shovel digs a bank.of, dirt or broken rock. - Practical applications are dig-

ging in a clay bank or gravel pit, digging cuts for road construction, or any other job where . N

there "is a ‘good bank or face against which the shovel can work. Two methods are used. First, S

there is the sidehill bench method. In this procedure, the shovel starts on the top' portion | '

of the hill and takes out a 1ift approximately at optimum-depth and wide enough for efficient

operation. At the end of this pass, the shovel takes out the parallel 1ift. The shovel then o

moves down the hill and takes out the next lift. The other method is the swbsurface circular s

pit method, carried out by first ramping down to maximum optimum cutting depth and then e
' ' S . 230

B L




' 7 o ﬁ ¢ . . ' ' v
: . . ) ~ » . .
working outboard in a circle. When the fipst circular ben is wide enough, the next is o
started. The pit {s then extended in area and depth until the desired amount of matdrial is € e
obtained. The shovel also digs below grade to make shallow ditches or berms. Cdution must be - .
taken here so-that the shovel does not undetming the ground and cause the walls to cave in and - P
possibly overturn the machine; Other specific applications of thé-shovel are trimming and T ,
dressing slopes and banks. : S . . .
- _ " Dumping. After the dipper 1s filled, the material is dumped 1nto hauling units at or S
above shoveT ievel. Dumping onto spoil banks is often done in stripping overburden, On hill- )
side or mountainside road construction material is dumped by the side casting method, In sand’ . .
or-gravel pits, ‘flaterial’ may be dumped onto a belt ‘conveyor or a grizzly. . L ) -

Limitations. A shovel is used under the following general conditions. The excavation
must be large enough to provide sufficient working area for:the shovel and hauling gquipment.-
The shovel must be able to dump at or above working grade level. The nabure of the excavation S
must rgquire q suff fcient depth of cut to use'the shovel at its full capacity. - S N
. . ,Obtaining maximum efficienc/ The shovel should be kept as level as pricticable. Only ¢

material that is welT broken Up agd’rocks and boulders that will pass through the dipper are - .
handled. At.the start of digging, the bucket should be at. crawler level, 2 or 3 feet in front : , *
of the crawlers, Digging too faf beyond the boom sheavés is never practical, because the - ) o
shovel's pouer,dimin?shes rapidly as the dipper stick is extended-beyond an imaginary line
plumbed from the boom point sheayes to the ground. Best results will pe obtained if the - . ..
shovel is moved up often and kepp close to the working face. The proper digging sequence : v
. after_each nove up {s to start at the center of the face and make a cut, then make alternate- : o
cuts to each side of the center cut, keeping the face even. The dipper should be filled hy o . C
T ' straight forward passes againgt a working face.  If one pass does not fil1 the dipper, the oo -
" output can be increased by making a second pass before swinging and dumping. For example, a .
' full shovel cycle with one pass takes 30 seconds and the dipper -is six-tenths full, A second .
pass requires an additional 6 seconds and the dipper 1s nine-tenths full. Thus the capagity S "
* is increased 50% while the-time cycle is increased 20% ‘and’ the total output™is '1ncreas_e$y : v

.-

b

25%. Sping time fs a major part of the shovel cycle. Cutting a 30° arc from the swingfit -
and return jncreases shovel production approximately 15%. If the operators and drivers Spot:
and load on 180% swing when the job could be plamed for a 90° swing, near1{ 1/3 of the - -
possible production is lost. Experienced operators combine swing and dump to save time. ' .
~ Large excavators are better than small ones for digging in deeper cuts and harder materials.. . . -
t In operations presenting diﬂ'iculty in* getting fu]g loads and requiring frequent moves, small N
. machines frequently dig a greater output per hour. . ’ ' - ) ST

EXERCISE: Answer the following questions and check your responses. against .those ‘listed at the . e
= . end of this study unit, . 3 e . LU .
2 . ' . o B .o . , .

-1. State why a shovel front is the most widely used type of excavating equipment.: : -

: | - R - - SR §

N U . o

e ) : Y E e
2. what are the two methods used in shovel front operations? “ D p'

*

*#

a.

s

bo\ ) . o P

3.. The shovel must be able to dump at or above ' | __\i§ - ' s
P Y » - .

- o

la

4, What typg.o:f ‘materials should"yo'q pick up with a shovel? oA

.

v A . SN

L)

-

Work Unit 2-31. CLAMSHELL o L o .

% STATE WHEN A CLAMSHELL IS BEST USED. 5 -

[ : . - e _
o : The clamghell digs -or spot~dumps below, at, or above the leve) of the machine. It can :
handle or place materla? at a_bighersor lower lével than either the shove] or dragline. A . . . .+ '«
. clamshell is best used when“Controlled excavation is required, such as culvert trenches or ) .
N\ - footings. It.is also good at working hoppers in gravel p)ts.‘ . . o , o

!
i “ N sl
4 . . P . oy
. . g @
. : L o




Digging. "The clamshell may be used to dig straight down, as in digging foundations, K
: footings, pier holes, trenches, and*basements. The.c]amshell s -ability to dig vertically ena-* .
o | _bles it toibe used in trenches which are sheathed and have,crisscross bracing. Clamshells are - .
: also used for digging roadside dttches and-berms. In harﬁ,mat grialw teeie are attached to the o :
: N bucket jaws to facilitate digging and are removed for hand]ing loose material in hopper work. . “
' ' - Dumping. Hoist and swing to dump posit1on a(e done in one motion. The boom 15 newer -
- raised more fﬂan 600 in order to 'prevgnt the bucket from ®ontacting the boom sheaves. The . - :
: tagline is used to keep the bucket from twisting'and turning ‘and fouling the cables. Fqr ob- b _ o Ty
ta1n1ng maximum accyracy in dumping, the:clamshe]] is the perfett tool. It is used when dump- G e
? high above the ground level is required, dnd especially usefu] for _loading from stock - .. T
: es and dump{ng into hoppers, plant bins, and convkyors.

" Limitations. The following gerferal conditions captrol the‘use'o .the clamshe¥. The . -

- - material being dug must be relatively sdft or loose. Thé digging should be in ¢he vertical ' . o .
e range, below, at, or above grotnd feve], requiring little or no Tateral movemen% of the bucket. ) A4

! EXERCISE: Angker the following quest1ons and check your responses against ihose Jisted at-the 1
: end 6f this study unit. ) . -

' : R _State when a clamshell ithgst_used.
‘ B © . . . . - “’ . _' ] - . : ) \:.‘ﬁ

4 T B tow

. "2: Hoist and swing to dump ‘position”are done in_one mot ion.
a. True ] o, b. 'False .§ ,
- ’ ’ : "'\ o

© Work Unit 2-32. DRAGLINE : o 5 . I
| _STATE FOR WHICH TYPE OF OPERATION A DRAGLINE IS GENERALLY USED. < , .°

T

_ . Drag]ines are attached to crane booms and are géneral]y used for operations where ex- -
- tended reach 15 an important factor; for example, in excavating irrigation dftches and drain-~ .. ”
ot age canals, in strip mining, and in gravel production. They are of extremeé value where the . co
Q% . .shaping of steep hank slopts cannot be accomplished bybevther a dozer or grader. : N :
Digging. The basic machine remains on firm ground and is capable of digging be]ow its PR ';*?;§
o : own leve], backing away from the excavation as the material is removed. It is unexcelled for . R
o ' overcasting and 1s &sed eXtensively because of its large.capacity and area coverage. When | U
gging. keep the boom angle at 260 to 350 and try to drop the butket in an -area’about .
on either side of an 1mag1nary line extending downward from.the boom tip. Begsure that .
. the bucket is not too 1arge or the crane. The size of the bucket is determined b¥®the weight ) -
of the material being handled, lengtH of the boom,  and engine power. Check the dragline capa- -
city chart which.%s usually with thé erane.. DO NOT use the crane 1ifting capacity chart to - °
* determine the bucket size. Be sure that. the operator rémoves the material in fairly horizon- - RS
., : + tal layers. When excavating a ditch, take out the sides first then the center. This-will R i
oo keep ‘the ditch from narrowing. Avoid piling the meterial Jn front of the machine S0 that the R
; ) drag cable will not be pulled through it. ,
. . " Dumping. The dragline dlsposes of material by side~casting onfo spoil banks, which . L
makes it 15eai for building levees or dikes. When Jpading into hauling units, it is advisable .
to use your most experienced ‘operators. _The exact tting and dumping is a difficult task_ .
that requires a sk%}]ful operator. 3 ' Lo

a

dragline is est \suited where the material to be dug is soft and s S
: re it is necesPary td dig at or below-ground level. Draglines do not "
© dump as accura\ely”as shovels or other excavators, so more timg for dumping is needed when =
: ' dumping into hadTing units or hoppers. ‘They -are bétter §uited for side casting -#hd stock- b
piling. It should be noted that wheh the bucket 1§ thrown beyond the end of ;the hoom some
. control fs lost. Boom angles of 1ess than 350 from the horizontal are seldom adwisable for
a : dragline work, b , : .
S # | | s
o Obtaining,maximum efficienc1,~ To obtain maxﬂmum efficiency at a]l times. there are -
.  several points to.remember: When digging, keep the boom angle between 269 and 350, drop-
: X ping the bucket in an area 150 on either side of the boom point. Keep the bucket teeth
t sharp antl have extra teeth on hand_for reptacements. Keep the mathine as leve] ‘as possible, . - .
' .and when- worktng 0n soft ground use timber mats for a 50lid footing. Nhen swinging, the o _ S

N T . Limitations. T
loose. Js use
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© excavation. -f ] S .

C e

bucket- is hoisted and 5wung to the dump point, These steps should be kept to a minimum. The
return swing starts immediately after dumping ang s carried thrOugu’to the throw, The bucket
is lowered during the.throw. e ) :

- ¢ * -~ °
EXERCISE: Answer the f.Jlowing questions and check your reSponSes against those listed at the
\* ] end of this study unftm _ .

~ AL —rt

.. 1. « State for which ﬂ&pe of operatioy’a dragline is generally used .-t T
2. During which phase of road construction can a dragline be used when a dozer or
o grader’ cannot? - D o e
a. Subsurface grade R c. Shaping of steep bank slopes '
b. Putting a crown on ¢the road d. Edging
#

A
. +3., State the procedure for:.excavating a ditch.

. : @ - .
. 8 J -

4. Wpen digging, "at what angle should you keep,ihe boom? T

- -‘* N . .:-*.\ . X
Work Unit 2-33. BACKHOE * . N B

) STATE THE PRIMARY USE OF A BACKHOE | T -
» L]

The backhoe has some of the characteri%tics of Joth the shovel and -the dragline. Its
primary use is in digging below ground level. It will dig harder material than-the clamshell
or dragline because -the weight of the bqom itself is used to force the dipper into the mate-
rial. The backhoe dipper is”controlled more accurately than is_the dragline bucket, therefore
it is suited for close-limit wovk.. ,' %

in . The backhoe is’ used. to dig trenches, footings, and basements. ‘It excels in

Sothis t work because.it digs straight vertical sidewalls, cuts a level floor, trims cor-

ners neatly and squarely, works from the top on dry safe ground, and reduces hand trim work to
-4 minimum! When trenching, the.backhoe is alined with the centkrline of the ditch to be cut.
After the specified depth is established, the.backhoe is moved away from the cut to a distance
‘that will enable the dippenxto cut and drag the material out from the toe of the ditch. For
basement-type excavations, the procedures may vary with the shape of the excavation, restric-
tions- Caused by the rrounding buildings, or a special requirement for disposing of the
spoil. The starting.sequence should be. planned so that the machine works itself out of the

owever, its dumping range is not far as that of a
Fimensions of the boom and stick. Consequently, the dumping rang

Dumping. The batkhoe disposes of material by'either dump i intq'haul‘units or onto
oil banEs. H %
A y-

ust be kept relatively Dy

— *
- ~ 0

Limitations. The backhoe is. limited in digging depth by the length of the boom and .
st ick, ana due to the short boom, the disposal or dumping range must be kept short.

Estimating work output. Digging depth and clearance are important in ﬁroduction capa-
city, but wide variations in operating cenditions make any gereral table impractical. Cutting
width rather than bucket capacity is usually the prime consideration. The output ofithis
plece of equipment is difficult to ‘estimate, and any estimation must be made by obsery
time cycle over a period of time so that an estimated hourly output can be determined. . The.
outpyt of a backhoe i about 2/3 that*of a shovel under the same soil conditions.

EX%RC[SE: Answer the following questjons and check your responses against those listed at the
end of, this study unit

1. State the primary use of a batkhoe. - .. . ;

Y ) ‘ % . .

gline because of the fixed

¥y
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cL 2. What is.a-disadvaptage of the dumping é:apébﬂities of a backhoe? _ L
¢ "”r a. Fixed dimensions of the boom and stick and short dumping range
b, Doesn't .revo}ve far enough :
c. Cannot"11ft £hy load high enough to deposit 1t into dgmp trucks
P " SUMMARY REVIEW . ' T : S . e
. ) e e R |
In the preceding work units, you learned the primry'hses and efficlency factors of . -
earthmoving equipment. .You dlso learned methods that can be used to incredse the production )
output of bulldozers. You learned methods .of 1oading used in tractor/scraper operations. You :
also learned the-uses and technigues for obtaining maximum efficiency of road graders. The
basic fundamentals of wheeled and crawler cranes were described-for you, along with the. .
f}ifferent attachments that can be used with them. : .
{ . i
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- Answers to Study Unft #2 ExerciSes ! . "Q‘\ '
’ Work: Unit 2-1. ) ' J o T
. 1,{} ' . | R j - . e ' oo T
: 1. Because of lower, bearing pressure . | _ . \ ' :
- ..© 2. -Short .hayl excayations. o : oo
- 3. The type of work to be done - ~ -
~ . o
Work Unit 2-2. o - S
1. Hhen hauls are long enough to develop high average haul and return speed or when
crawler-tractors would be harmful to road surfaces. -
2. b. Quarries .
€3. A weélght transfer device . - . o .
. - I3 ? . . ; . -
Work Unit 2-3. R : ’ _ _
i 1. When *operating in light and medium solls relatively free of roots, stumps, and T
. . . boulders - R ;
ot . 2. Because 1t has a tendency to pilg up 1n front of the apron,%and will not pile up . -
“1in the bowl. . : ’
. 3. Stra1ght curved, and three piece . - .
A
HorkUn1t24 / v : t
1. The bﬁ/c purpose 1s to 1ift a load and place 1t in a new position. . -0
2. . :
h} clamshell, draane backhoe, "shovel front, pile driver ~ *
4 fp perly supervised _
- i *'{’ N
< Work Unft 2-§. o ' . IR
: '1. General construction and maintenance. of roads and airfields B . v
2. Heavy, wet areas o L o
3. Scarifier , : _' N .
v .9_,1; 30 .
Work Unit 2-6. - _ . 2 S
1. Swell = - |
2. 20 x .72 = 14.4 cu&yd per load - . .
3. 2160 x 20 = 43,200 .per 1oad o Ty
Work unit 2—7. . ' ‘ %
& 1. The time require to load, haul, dump and return. : a '
2. fixed time. . . e ‘ '
3~ Yariable time (min_to fi1) area) 9,000 . = .11.& min .. -
_ E.é‘x 88 o . . L
. Variable time {min for return trip) = 10,800% = 9 6“hﬂn ) S
o g - . ‘i Iz-i X BB ‘ % ‘“v - , \
_;.‘ _2:‘__ . . - . . ‘\
Total time per .c,ycle =1.9+11.6 + 9.§ = 23.1 min . . . \
Work Unit 2-8 e ' : . ".. _
,.../\ - " - . . 4
1. ¢, Drawbar pull - . & ‘Y
2. The formula R = Wr i R =1, 911 DBPP . \
3 - T - ) ° .
- : o ‘-.
| * MR R
\ T, v . - -
v ! \"\
k SF \ ¥
s . . . i v
» . Fow
. ‘ & » ,‘_‘
~ - L] ”~ R - \
- - : X N '
- ) . Yoo g . ‘ L ; I
g 2-35
w ]




4‘ R ‘ ; "’ . . |§ ‘h' .\ . . . ~ . ‘ s.\\
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) Work Unit 2-9,. 7 I BRI o, _ ' e
e . - 1. Each 1% of adverse: grade consumes 20 1b of 'Nbar pull per short tone of gross
- _ welght. Each™ 1% of favorable grade- decréases the drawbar pull required by 20 1b
' per short ton of gross weight. . . _
—The formula P . P =.4,778 qap . oL T . e
Rololit T LR
Work Unit 2-10, ' - - ;,' . © T
* ' ~
. A 1. 30,033 pBPP avaﬂable in intermediate range. - '
@ ' 20, 802 DBPP available 1n hi range. . - h
~ . ' \
T Work Unit 2-11. : b A
J j | w‘f 3\"\
1. Traction 1is the frictional force that resists the wheels or t om pping N\
i on a particular seil. ; . . na\\,f C
| 2. Useatﬂe b puﬂ i 4 582 DBPP g N - @ .
"Work” Unit 2- 12‘@ o @ B .7
’ . h ) v
1. a. B3 with the tractor working 50 min/hr' o 5 - :
T b (753 wdrking 45 min/hr ) ‘ ' B T _ . .
> 2. Decrease - _ g - A o
L 4 “ ) R * 3 . "
Work Unit 2 13 . \ ‘. ] ) _ . -
- a : . v . RN
. 1. c‘le ing an area of all trees, downed _timber, Yubbish ‘and material embedded in
R groupd, 4 y
PP 2. Grubbing consists of the uprooting and removal, of roots and stumps. - N . \
3. Don't work too close together, as falling branchas will endafnger the equipment “ T
* operators
X Work Unit 2-R. ", - :
e 1. The remova! and disposal of objectional topsoils and sods ~ - _
2. Dozers , . %
' 3. 12 Inches ' = ' ' T
. . Work' Unit 2-15, ._ | . - N [
. i i _ ) . R . v c % . .
. 1. Angle dozer . - ' T ‘ f
. 2. Downhin o : . . ’ ~— o -
VN Work Unit2-16. . . o S ' - .
. ’ 1. a. parallel . ’ . ke
. _ . b. diagonal ) ~ P
v _ 2. Diagomal ~ ' 7
: o ¥ <
- . L R
Work Unit 2-17. N .
. ‘N : ' L
.-l A, thdt-to blade : : . '
] v
. ‘ <
® 4 h
< -
w“ .* » B ' T
’ | . 2-36 . '
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- N - \ -

i - Work Unit 2-18. |
T o + 1. a. Trips per hour 2\ R ~ ! f . v
’ b. Pay ldads per hour _ o
2. 732.54 § - o N Coen
3. a. Loading . : - . u 5 . R
b. Traveling / “ -
C. Spreading . . ‘ ; ' .
d. Mechanical check : L
o © - MWork Unft 2-19, - | - | , g
- . 1. a. Dowhhil ‘ L o
' b. Straddle ) +. g \ -
¢. Loading with pusher dozer ) : «
B + 2. less ° ; ‘ : . -
<. 3. Stpadd‘e loading - “'“ . \ : #
4 True S . . t Co '
- * Work Unit 2-20. . .. ) \ 'y
1. heavy compacted coyer of good material, I b . Coa i
2. Because. turns cause. equipment to Alow Adown, - shift gears, and travel extra
distances. : : .
3. b. ’ o - :
Wwork Unit 2-21, K - oL .
. 1. a. -Unloading : | . o
b. Rough grading . ' R T
¥ . 2. Unloading . .
’ 3. Grading is done by ra1s1ng the apron to full open and by having the tailgated
) about three-fourths of the way forward and leaving it\in that pgsition. -
- Work Unit 2-22. | " . " -
1 71.26 " :
_ Work Unit 2-23.*" ~ . K
. - " Grader control, straighter ‘ditches N
- 2. As deep as possible without stalling or losing control of the grader ‘
Q . .
k - “Hork Unit 2-24. . ,
' ) - l.) Between the heel of the moldboard and the left rear tires
2.7 Leveling windrows , _ o
“ .. . ; .s
ot Work. Unit 2-260 L7 ad : ~ _
L/ ' .
- 1. To prevent immediate or excessive erosion o . . .
2. The most experienced operators . ,
3. ¢. 4 ft '
4. To remove surface water from the source of the road l -
b _ ) R . -
L I B ' :

451
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R 7 T .
] g P ;
e o :
_Work Unit 2-26. ° o . ST ' /
. ... L. & Scarifying - '
e . Material distribu 1on , _
: N2 T ' N
R : 3/ By working the mteria] across . the road from one. side to the other' _ . :Q
/ ' Work umt 2~ 27 - N ,-"__ T ’
r - R Tota time =~4 2 J\rs M e 2 i “ |
§ » . Work Unit 2- 2 . o v . )
L o ¢ the operator : "
- Planning - _ -
' 2. Highest.speed possible - - . : ~
. Y. 3 fMm thrott]e.‘ - . e _

Work Unit 2-29,

b. truck~mouhte'd-‘ !
2 By traﬂer_ -
3 483
4 "
2
. uneg,éor(fr911ed ,excavation is r‘equired\ '_:-,.-; -
v 2 ’a//a Tfﬂe’ s K i AN - Y
/’.J/)/I /,,‘ D , e
L Ork ’j.h}"t 2"*325 : ,,". ' '.-a‘. . -
L o Hhere ext,ended reach 15 an 1mportgnt factor, such as excavating ditches, cahals ‘ L
Ve - sand strip’ mining. -.:° . . N . !
S 2. ¢. ‘Shaping of steep bank slopes \ ; v
AL 3, Remove sides first, then the center. ' ~oT .
s T A 268, to 3o ) . ~
T "work Yni¥2-33. R | e T o w "
<. 1. To dig below ground level Y. o 'l‘ e
20 A Fixed dimengions of the boom and stick and short dumping range .
" s “ : " | ' : - " -
. . [ \-.. . 1 * ,
'. Q. ‘\ M : . J
. |' . ' ; : ‘ ’..
. . , _\ B
. Lo » <
/ ) #® N N ' ' ¢ —_t
) ~ N .. . - » - -
. “ 75 P '\ ' Q\
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w .« LIST THE THREE TESTS'USED FOR SOIL CLASSIFICATION.
- . _" b A .. 4 . . - . wr
/,,//"F—/f/)j;i ~  Some knowlédge of%the physical properties of soi

n-associated with roads and airfields. Soil is composed

*

STUDY UNIT 3

_THE CONSTRUCTION SITE

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL BE
ABLE TO LIST THE-TYPE OF SURWEYS AND DRAINAGE SYSTEMS USED AT A CONSTRUCTION SITE.
" YOU WILL BE ABLE TO STATE THE PRIMARY USE OF CONSTRUCTION STAKES AND THE PROCEDURES

* FOR SOIL IDENTIFICATION. YOU WILL BE ABLE 71O ORGAW CONSTRUGTION BROJECT.
1 ‘( )

When roads or airfields are needed in a-theater of operat jons, they ‘should be ready for
use as soon as possible. .The need is usually critical, and the accomplishment of a mission

often depends on the use of these facilities.

It should be emphasized that in the effort to

obtain such facilities in a minimum amount of time, good Bngineering is the best timesaver.
This does-not mean that exhaustive field investigations or elaborate plans are necessary.

Adequate investigation of the site and careful study of tHd desi details are ess
greatest economy in construction time and'effort.

possible that a few heurs in sofl inv
meet the design, standards. of gtrength
undersirable materials, al) roads and
best possible natural soil conditions.

ential for

In the preliminary rec issance, it is

flat ground should be avoided hecauses of the difficulty of providing Adequate drainage. Be-
cause the need for constfucting drainage structures should be minimised, subsurf
should be avoidéd whenever passible. ~ Though it is possible to construct French drains and

other structures :that will remove some moisture, the maintenance of theseagggtes

tensive and presents continuous problems. ~Befgre locating any route, the ‘Jéperal. |
the area should be analyzed. The.existence of rock of s a‘lehqﬂiéf?zfgsxat cOh
project will -cause a large removal problem, slowimg constry :
effort. Engineer troops are seldom equipped or hdve thé sk}
Earthmoving operations are the largest single work item on‘an
tion of, routes of dommunications.
result in a large decrease of required work.
all necessary earthwork should be balanced.

ion and dncreas
for rockwork.op®
‘project involving t

water -

structioen
fons.
he construc-

Any step taken to reduce large volumes of earthwork will °

This will incgease Jjob effictency. _
When there is & need fow.both cutting and filling
. +at various points along the projett, the haterial excavated should be used o construct the

. required embankmehts, thus reducing the need for earth-handl ing. Bdlanc1n§ cannot
where the excavated mataerjals are not acceptable for use. After information aboyt
collected and the type of construction is determined{\such detaMs as establishing grg‘sb
lines, location of wovk areas for different equipment )\ the sequence of operations, pr ures

surfacé ocourse must‘be considered in .-

.

- ‘order to select the best possible solution.
. \ .

Work Unft 3-1. SOIL CEASSIFICATION TESTS
L - > 1

Sf design and constructi
of rocks that have been

b

such _physical prope

roken down through time.
organic matter from deqoq&osed plants and animals.
vary greatly, depending o

sistency, It is therefore|desirable to ‘def ine fhese

,,,,,

for compaction, and tl'?'e thickness of the baseyGurse a

v &

&

N

-y,

If possible,

be done .
Eﬁe site is

—

1 is essential in solving manygproblems

prif¥ipally

- It also contains air and water, as well as
The engineering characteristics of soil

catipn of the many types of soils. Such a classific:

cation oft similar soils.-

rties as particle shape, size, density, and con-
operties as a basis for' the classifi-

n system permits the ready idéntifi-

The properties which identify "and classify soils are known as index °

properties. The tests which determine these properties are known ag.classification tests.
? Tnis_system is_based upan the Airfield Classification System developed durding World War 11 by

Motessor A. Casagrande of Harvard University.
. * the Department of the Army Uniform Soi) Classification System. In turn, thi¢ syt

ified and adopted by

der- the nafre of Unified Soi

The system was

the Corps-of Engineers and the Bureau of Reclamation_in anua

large pieces of detached rock t¥
~different groups on the basis o
be noted here that the terms particle and grain”are~used interchangeably and'are -taken to have
The scale used in the Unified Soil CLassificatidn System is indigated in-d
fi?ure 3-1. .Coarse grayel particles.are comparable in size to a Temon,.an egg, or a ‘walnut,
wh ge in size from that of rock salt, through
Below a No. 200 sieve, the particles

the same meaning.

te fine gravel is pea size.

1 Glassification System.

Classification tgsts.“'%ii;éis:; made up of grgin

very small particles
the size of-the'pakt;cl

table salt or granulated sugar, to powdered su ) y
“(fines) are silt or clay, depending oh Xheiy plasticity characteristics. Sevelal methods may™

be employed to determine size of sqiT particles and_their  distribution in a soi) mass.. In- -

Cluded in these-are the sieve analysis, the wet mechanical analys{s, and the combined mec-

hanical analysis.

*

Sand particles. ran

§
.

$ which-rangé in
Soils may be divided into
es included in eachesgreup.

miified- gTightly afft became

tigation will save days in construC®™on. In order to =

d stability and to minimize the need for removal .qf
airfields should be located on terrain possessing the

Unless the soil is self draining; long stretches of

‘becomes ex- J

1

em was mod-

ry, 1952 un-

several
It should

diam;ze§ from fairly ,
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Siéve analysis (fig 3-2). Separation of the soﬂ‘ into its frdctioné may be done by

¢

N , shaking the Yoose dry material through a nest of sieves of increasing ‘fineness as shown in
figure 3-2. Sieves which are commonly used by the military engineer have square opeénings and
are designated as 1-, 3/4-, and 1/4-inch sieves and U. S. Standard Nos. 4, 10, 40, 60, 100,
and 200 sfeves. The size of the sieve is based on the number. of openings per 1ineal inch of
screen, A No. 4 sieve has 4 openings per 1ineal inch or 16 openings per square inch, and so
ongw The size of the grain of the materiial bei
tained on one screen or passed on to another.

Wet mechanical analysis. .The lower 1imit for the use of sieves is the No. 200 sieve.

M

This sieve has a total of 40,000 openings per square “inch, - It is sometimes desirable to
: . " determine particle sizes below the No. 200 sieve. ]
- - : as the wet mechanical analysis, which employs the principle of sedimentation. This means that
' grains of different sizes fall through a 1iquid at different velocities. This analysis is not -
It is not particularly important in military construction exceph that
than' 0.02 mm_has a direct bedring an the effect of frost

.a normal field test.

the percentage of particles finer

action on a soil.
o

Combined" mechanical analysis. The procedurgs whic

quently combined to give a more cofiplete picture o

known as combined mecthniral analysis.

a——

-

Fig 3-2. ﬁiev; analysis.

ot
N .
. N e,
‘s » d 7
- e ?
2 L
, f ] UNIFIED 011, U.S. standard sieve aize
: . & GLASSIFICATION SYSTEM
* - Passing ~Retained on
. Cobbtes _ > .V _________ 3-tnch
- . Gravel '“‘: ______________ - 3-inch No. 4
’ ) .
Sand ' ° - . .
, an _@h ____________ Nao. 4 No. 200.
v N s Finon n;,.___..._.._..-___-__ }%o. 200 ¢+ ] ce-me--
[ 4
) Organic mateyia) _ No atze boundary N
i ¥ g \~: j
- Fig 3-1. Soil groups based on grain si ze.
.

This may be determined by a process known

-

‘a

ng tested {s determined by whether it is re-

h have been described ‘above are fre-
grain size distribution. The procedure is

—
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EXERCISE : AnSwgr the following questions and check your angwers against those listed at the
end of this study unit.

-, List thl.three tests used for soil classification. ' N i
\ ai ‘ - . - i . . . .---—:n
b. 15 ' ' )
c. AR
2. What are 1ndek prbperties? . : .
Py >
: - : I
.l.}. \VV
Work Unit 3-2. SOIL PROPERTIES
: LIST THE SIX_PROPEQTJES OF SOIL. ) \
The effects of particle sfze, shape, §ﬂd gradation are not the only'soil properties of
concern to engineers. An understanding of the way sos are affected by water is more im-
* portant than any other single factor. _
Plasticity. One of the most important characteristics of the behavior of, soils is
known as plasfic‘ty. Plasticity is the ability of soil to deform under pressure without
‘ crumbling or breaking. Clay soils normally are plastic .over a wide range of moistyre con- : .
Y « tent. Coarse soils, such as chean sands and ?ravels, are nonplastic. The degree of plasti- T
- city a soil possesses can be used as a general index to its clay contept. Sometimes the terms

“fat" and "lean" are used to describe the amoiunt of plasticity. A lean clay.can be described
as.one that has only slight Pplastic qualities ‘because it contains a large amount of silt
and/or findsand.- ]

v Cohesion. Another importgnt characteristic of soil caused by the presence of water is
' cohesion. 3Soils that are a;astig are also cohesive.” That is, they possess some cohesion or

resistance to deformation Hecause 'of surface tension present in the water film. Thus, wet
clay can be molded into various shapes without breaking.and will retain these 'though wet. .
Gravels sands, and most silts are not cohesive; these are called‘cohesionless soils. Soils of .
this general class cannot be molded into permanent shapes and have very little or no strength
when dry and unconfined.,. Some of these sgils may be slightly cohesive when damp. “Ps ds
attributed to the surface tension in the water Film between the grains .of the sajl.

¢ . )!\
Moisture content. The moisture content of soil is an extremely important factor. .
Moisture content defined -as ‘the ratio, expressed as a percentage, between the weight of water ., . =

. which-is- contained in a soil mass and the weight of solids containéd in the soil mass, With-

.- out the most favorable amount of.water in a soil mass, compactfon of the material bycomes dif+
ficult. The soil will break or crumble and support no weight. The difference in soil without
moisture content and that which has some moisture contént can be readiy observed at a beach.
The sand that. is above the tide line is dry and is lgose and will not systain any weight dis-
tribution. The that is at or below the tide line is compact and will sustain.trucks and
even heavy equip . During construgtion it may be.necessary to add water, in the form of
sprinkling, or le \the soil dry out to obtain the desired amount of compaction necessary for
the, 1oad carrying capacity of the construction. .

Shrinkage. Most. plastic soils will undergo a considerable reduction in volume*when the }
moigture content is reduced; The effect is most pronounced.when the moisture content is re- ' B
duced -from thatRof complete saturation to ‘a vgry dry condition. This reduction in volume is
calied shrinkade apd is greatest in clays. Some of these soils show a volume change of 50% or _ . .
more when passing from a saturated state to a dry state. Cohesionless sofls, such .as sands ?
and gravels, show no change in volume when dried. In clay soils, the internal cohesive ‘forces '
set up by drying,account for the rocklike strength of a dried clay mass. Both silts and clay
soils may be subject to shiipkage with disastrous results in some situations. For example, _
the uneven, shrinkage of .clay mitérials may deprive a concretes foundation or .structure of the @ .

«*  uniform support for which it is designed and severe cracking or €ailure' will occur when 10ads
are applied to the surface. v . o .
. 'o N " - - ¥
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Swelling. If water is again added to a soil mass which has undergone shrinkage, but is
stil sitﬂritig, it will enter the voids of the soil mass from the outside and destroy the in-

ternal forces. Thus, a soil mass will swell from the absorption of water, ,This expansion may

be very large and {if coyfined, such as by a concrete. foundation, may be sufficient to cause .

severe cracking and damage to the structure. If watpr is made available to the soil mass

after the moisture content has dropped below the shrinkage 1imit, the mass will generally dis-

integrate along the surfaces. Déstruction problems associated with swelling are usually

solved by taking steps to prevent the excesstve chan?es in moisture content, removing the LI

soils which are subject to these conditions, or stabilizing the soil mass. : N
Bulking of sands. This 1s the increase in volume which may occur in moist sand wheh it

is disturbed and replaced in a loose condition, When sand is used as a foundation or as a : . .

.f111 material, it should be flooded and vibrated to produce a dense structure before pavement

1s placed on it Bulking: of damp sands is the pringipal reason why, in modern construction

practice, sands to be uled in conch}e mixtures are measured by weight rather than by volume

.

-

EXERCISE: Answer the fol]owing question and check your responses against those listed at the
' ‘end of this study unit.

1. List the six properties of sofl. = ' - . ‘ : .

a L4
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Work Unit 3- 3. GRAIN SIZE _ ’
MATCH THE FOUR SOIL GROUPS WITH'THE CHARACTERISTIC YSED T0 IDENTIFY EACH

Gravel You are probably familiar with gravel. In sofl terﬂinology, any bulky.mineral
grain larger than 1/4 inch, is classified’as gravel, It is made up of rocks of various sizes,
as a rule worn smooth by water action. Next to solid bedrock, well-graded and compacted
gravel with enough fine material to fi1l the voids is the mpst stable base. This material’
-forms a nAtural foundation material for base and surface coirses for roads and runways. It is
the eastest material to drain and compact It is not affected greatly by moisture or subject
to frost action. PR

Sand. Mineral grains ranging i\ize from about .10mm (millimeter) to 2mm in diameter
are classTfied as sand.' (There- are about ‘25 millimeters to an inch.) - Well-graded angular
(particle-shape) sand is a desirable foundation materfal, if it can be confined. It is re-
latively easy to compact, easy to drain, is little affected by moisture, and ordinarily is not \
affected by frost action. If sand is uniformly very fine, it approaches silt and has many un-
desirable characteristics. Confined sdnd makes an excellent subgrade, and for this reason
works well under landing mats. . - .

"

Fines. The fine- graded soils are not classified on the basis of grain size, bﬁt ac-
cording to How easily they can be mol#€d, (plasticity) and compressed (compressibility)
Typical soils of this group are inorganic silts which include very fine sands, rock flours,
and silty or fine clay with slight plasticity. Loose type soils usually fall in this group,
Al1s0 included are jnorganic clays such as gravelly clays, sandy clays, fat clays. and the
gumbo- type clay of southern United States, which have good compressibility

. ’ \x' Grganic. , These soils are readil identified by color, odor, spongy feel, and fre . RPN
: ' quent)y by their fibrous texture. Particles of leaves, grass, branches, and other 1 s ) A
. . vegetable matter aré‘common components of these soils. Organic matter is frequently ndicated : o

by the presence of olive green.and 1ight brown to black celors. The existence of large "' -
amounts of organic matter may{offen-be detected by:a distinctive ‘odor, that of decayed vegeta- °
tion. No laboratory criteria/Xre established, for these soils. Tgey have so ‘many underfdrable _ _
characteristics that when enfountered, ‘they are.either réiséved as objectionable material, or-, o
filled over wéth a‘?aterial that meets construction requiyements. In most cases of road con- _ “h
_ struction, especially in"so thern United States Tow swampy areas containing this type of soil
. are filled in. - - C
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EXERCISE: Match the four sot] groups -1isted -in-column 1 {1 through 4) with the-chatacteris-

o tics Visted in column 2 that would be used to identify each {a-e).
Column 1 B : o Chlumn, 2 ,
¥ :, 2
2011 group” T . . Ghacacteristics -
1. Organic a. Grain size larger than, 1/4 in.
b. Grain size from .10um to 2mm
2. Sand c. Fibrous texture
d. Plasticity and compressib ity
3 3. Gravel e. Solid bed ock & .
w t
_ 4. Fines ’

Work Unit 3-4. CONSTRUCTION SURVEYS

«~

LIST THE THREE DIFFERENT TYPES OF SURVEYS USED ON A CONSTRUCTION SITE, .

Time and 1abor'M111 normally be saved by repairing or fmproving existing routes of com-
munication, Only if this is not ‘possible, new construgtion is started. "When this is the al-
ternative, a construction suryey is undertaken. This is the orderly process of obtaining data
for varfous phases of construction work. It includes the reconnaissance survey, the pre- -
liminary $urvey, and the construction layout survey. The reconnaissance and preliminary sur-
veys are used to determine the best locations. The remaining surveys are done after the lo-
catfon has be&en established. Upon completion of a thorough construction survey, the infor-
mation is transferred to the field by means of construction stakes. These stakes are the
guides and the references for earthwork construction. They must be marked so that the con-
structidn will conform to_the planned line and grade of the prgject,: and 50 that the infor-
Hation on the stakes will be proper]y understood by the constructioy crews

2

Reconnaissance survey, This survey provides the basis for selection. of feasible routes
or sites and furnishes information for-use on, subsequent surveys. Reconnaissance surveys are
classified as either area ag specific. An area reconnaissance covers a wide range in the
search for a possible site and its primarily made with maps and aerial photos. The specific
reconnaissance survey involves viewing desigmated ldcations from the ground and the air.
Existing topograph1c maps and aerial photos should be used in conjunction with the ground re-
connaissance.  Ouring the ground reconnaissance, questionable soils and water table elevations

" should be checked. Stream depths and velocities.should be measured. Marshes, grades, Fock

outcroppings, and any other things that may affect final location should be checked and

noted. On airfield reconnaissance, runway cénterlines should be established and a profile
taken. A complete reconnaissance report contains comparisons, findings, and recommendations
that are supported by maps, field notes, sketches, photographs, computed data, and.any other
information collected before and during the survey. If, on the basis .of this ?format1on, lo-
cation cannot be determined, it will be selected during the preliminary survey} This is
primarily true in road location. (

. Preliminary survey. The pre1iminary survey includes the establlshmené of a tentative
centerline, the platting of certain terrain features, determination of a few critical eleva-
tions, and field clas®ification of the soils encountered. The most likely route is staked
out, and this centerline ‘is located with whatever degree of accuracy required for the given
situation. Prominent terrain.features which serve to identify the proposed centerline, and
terrain features which iQfluence centerline locations such as swamps, rock outqropbings, or
dense woods are plotted. “Elevations of key points which determine grades are established and
cross-section elevations' sufficient in number for mak ing earthwork estimations are de-
termined. Usually a map showing the Proposed centerline, elevations of key points O, CON-
tours; significant topography, and typical cross sections is drawn to summarize thewsurvey.
Soil classification data can be placed at typical locations on the map. The care with which
the preliminary survey is accomplished influences the extent of the final survey. It is‘the

preliminary survey which supplies~the data needed for the final location studies and decisions.

. . T -
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Construction layout surve This is an instrument rsurvey which provides aiinement ®
grades.“3ﬂU‘TKEE!TBRI“*B‘?UTHﬁ"fﬁe construction operations. It includes the exact placem

of the centerline, layout of curves, setting all remaining stakes such as slope or should‘

staking out necessary structures, laying.out culvert sites, and other work required in order

that construction may begin. The surveyors should stay ahead of the construction activity jn |

both time and distance to guarantee uninterrupted progress of the construction effort. Riding

and controlling construction activities is one of the primary functions of ‘the construction N
surveyor. Surveys are a continuous operation that is carried on until canstruction is com- i
plete. Stakes will be buried, lost, or destroyed by equipment, and consequently will have to _—

be replaced. In the combat zone, it is conceivable that roads and airfields will be con- ) '

structed with a minimum amount of preplanning and consiruction control activity. However, for

a deliberate project, such as those to be constructed in the United States, extensive surveys

may be conducted. The quality and efficiency of construction is directly related to the num- h

ber and extent of surveys and other preplanned activities.

EXERCISE: Arswer the follgwing questions and check your answers against those listed at’ the
end of this study unit. , .

L / .~
1. List the three different types 6‘ﬁsurveys used on a construction site. )
ok . .
a.- w
b.”
c.

2. Hhen do surveysuend?

: T
a. Hhen construction starts ’
b. When the job foreman is ;atisfied
c. When construction is complete

>

Work Unit 3-5. CONSTRUCTION STAKES -

—

STATE THE PRIMARY USE OF CONSTRUCTION STAKES. )

The primary purpose of construction stakes is to indicate the alinement of the project
to the equipment operator® and construction crews. Stakes are also used to prevent excess
work by indicatihg the Timits of cut and fill at right angles to the centerline of the project.

- The types’ of stakes include centeriine slope, ditch, offset, ‘reference, grade, inter-
mediate stakes and temporary bench marks. Stakes on which infonnatiOn is written should be
approximately 1" x 3" x 2!. Finished lumber should be used whenever possible. - If this is not o
available, small trees that have been blazed on both sidés and cut .to lehgth can be used. - .

B

Finished grade stakes and bench marks are usually 2" -x 2" x 12", The stafles are placed by a
3+ to 5-man crew equipped with a transit, a level of some type, a 100-ft Steel, tape, a rod,

.and an ax. There should he a clearance of 6 .feet on each side of the cut or fill. Construc-

tion stakes are marked and placed to conform to the planned line and grade of the proposed

construct}on A uniform system of marking must be adopted so that the information on the.

stakeg will be properly interpreted by the construction arews. Construction stakes indicate,

at varfous locatfons, the following information o , ) o ' >

The station or ]ocation of any part of the constrqction in reﬂation to - the starting
; point

The amouot of cut and fi11 from the existing g‘hund surface 20 the top of the sub-
" grade for cepterline $takes or shoulder grade for shoulder stakes. (“”S

"The horizontal distance from the cenferline to the stake location.

xr

‘The elevation when the stake is used as a temporary bench mark

4

-

The ‘side slope ratio used on slope stake’s. N

_ : & -
A typical set of construction stakes consists of a centerline and two slope ‘stakes.
This is referred to as-a thregipoint. Point one is the centerline, aid points two and three
are the oonstructionsiimits of the cut and fiii_at right‘angles to- the centerlfne.
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~ lowery water tables;. to dral

EXERCISE:. Answiiithe following questions and .check your_an;gers against those 1isted at the
end this study unit. e : :

4

v

3

1. What is the primary'purpose of construction stakes?

\ . . . . P

2. What does a typical set of construction stakes consist of?

B e — - - - = o ——— ~rr - —— 7
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work Unit36 DRA TNAGE , o L ' . I O

- - °

STATE THE METHODS USED TO DRAIN SURFACE HATER FROM -ROADS AND AIRFIELﬁS

£

NAME, THE TYPE 0K DRAIN USED T0 ELIMINATE WATER IN THE SUBGRADE OR BASE COURSES OF A f AN

ROAD OR AIRFIELD ‘ . \
STATE THE REASON WHY A GRQUND RECONNA!SSANCE IS DESIRABLE. '

-

' STATE THE PURROSE OF TENPORARY DRAINS. | " | SR

! J
- Drainage is an impbrtant factor in planhing qnd designing A1l construction work, and it

* remafns important during ‘the enti construction period. The serviceability of a road depends’
" upon the adequacy of the drainagefiyStem. The washout of a culvert or a portion of the road-

bed due to faulty drainage sys ay close ‘the iroad to traffic-at a vital time. Flooding
caused by inahequate drainage nay lead to failure of road and airfield surfaces’ The first .
construction

work to follow. You should be fully aware of the function of drainage, including adequate,..
drainage during construction, and the proper methods of providing it, -The’ importanCe nf‘ , o

drainage cannot be overemphasized ? : o - e ;o ' @iﬁ :
. ‘

The, drainage system must be 'signed . to effectively reMove all surface water from oper--.
ating areas, to collect and dispose 0f surface water -from adJoining areas, and to collect and

remove excess ground water. Before.a detailed design+bf a drainage system can be made the -~ - «-
rate of supply or uanti'ty of water entering the system at critical points.must be carefully : "

estimated. It isfdesirable to know the annual amount of rainfall. Rainfall {nténsity is
based on information and data supplied by weather stations in the ared gnd wiiloinclude tables
showing intense short periods, ‘precipitation in periqds from 5 minutes to 24 hodrs and an- -
nual” rainfall statistics. However, seasonal variations and information on typical iptense
rainstoims are more important, from the viewppint of the drainage proplem. Failure to consiger
the intensity of a severe rainstorm. is usually the cause of drainage problems and failures..
consideration must be given to proposed use of the ctonstruction. If it is to be used -for only’
a short period of time, a detailed drainage system would bé a waste of time, labor, amd, Lo
materials. If improvement or exg:nsion of the operation is anticipated, after the original *
requireménts are met, .drainage should be desi ed so that future constructjon will not load )
ditches, culverts, and other drainage facilities. The availability of engineer resources As

an important preliminary consideration. Heavy . equipment such as dozers, graders, scrapefs, °

“anl power shovels is commgnly used on drainage problems. Where unskilled labor is in large -
abundance, together with handtootls, much wgrk can be done by h Provisions must be made* .

for ‘the praper use of -all available materiakginecessary for con tructioh of culverts, ditch -
linings drains. and retaining walls. ... ' " ‘

* s
: pres of drains: Al drajns can be classified as either surface or subsurface. Class-
ification dépemds upon whether or not the water.is on or below the surface of the grouhg At
the, point where it $s collected for-disposal. -Surface drainagegﬁnovides for, the collection

and removal of water from the surface of roads and airfields. is is ‘¥mportant because 'water:

on the surface interferq; with traffic, causes erosion, and if #lowed“to seep into the sur-:
“face, will cCause damage ‘to the subgrade. Surface drains also intencept colleck, ahd remove . |
surface watdr f10wing toward ‘construction surfaces from adjecont areas. Subsurface drainage v
1s_simildr -in. some réspects -to surface drainage. ‘Water {s present under the surface ‘due to .
seepage froq urface water and other bodies-of water. Surface water seeps down through open-
“ings, surfaces, or laterally along the top of impassable soil or rock layers. Ground .

water ma pond above in rogkJayers to form a subsurface lake or perched water table. ‘Subsur- !
face drainage is provided fFWgollect and refove. any «flow of ground 4hter into_the subgrade; to |,

1 water pockets or perched water. tables,*or for any combination of

P

T

these purposes w0 - .

LAl
Bi

ork then on any project should be the establ {shment of a drainage ‘system for the ''''' d
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Surfade drainage ‘stguctyre’s. Surface water is removed fiom roads and airfields by pro- '
mansverse slopes. Draip s ,ystems must accommodate the water
entering from adjac nt\areas Natural and artificial” means are used, usually in ccom- T
‘binatjon, to intercept, colléct, and djsperse this surface water. Natural elements in- o .
clude streams rivers, dry rins, and ponding areas. Artificial facilities are open _ T
r.channels or ditches' cu]verts drains. and the necessary auxiliary structures. : ]

Subsurface drain. -In most cases the presence of excess water in t?ie subgrade or “base
courses causes a feduction in the stability- of pavement foundation and damage from |
frost action. The entry of water to the subgrades cam be attributed to surface ) el .o
. penetration, ground Seepage, or capillary action. To insure serviceability of roads. ~ . t
and airfields in areas where these conditions exist, some method of control mus€ be :
used to collect and remove this excess water. The remqval of subsurface water may be o
accomfiished by a system of .subsurface drain pipes (pipes consi,sting pdrous, . - w T
K perforated material -or pipes laid with open joints) placed i jtrenche$ and backfilled -
", with a suitable layer of filter material. Another method is the use Of "ditches or . > | = 7 :
channels to lower the watgr table and, prevent seepage. The ability of the open ditch ot N
‘& or channel to remove this ater depends upon the .nature of ,the subsurfacdé soil, the _ T (g
' locatigp of the channel, and the availability of a free outlet. There are other oot - T
\special methods such as dry wellé which are designed to drain a pgrched water table in- S
to a lower ground reservoir. Subsurface gratns may be categori zed according to their ‘ el
purpose a&base, subgrade or interceptin drainage _ ) - o A

. Drainage” reconnaissan‘ce A yround’ reconnaissance is desirable because many conditions
that affect dralnage can be seey only by visiting the site. In many places, gullies and other
drainage pa"chs indic of. reinfa]i* Puddies, wet 'soggy ‘earth, and Hquatic plant-

’ic

growth indicdte that part of the gyear, the natural drainage inadequate for o S~ .
constructign work.. Dry-an d racked soil is a sign of lods of Water throughfevaporation and _ . Co
dequate ‘subkyrf¥ce drainagé. ' Adjacent streams should be studie ¢ t6_determine the

S N ..-. P
»
"‘% %
LA
posgibiPreygnf floods and ‘the drainage ooutfall elevation. Springs, quicksands, ¥eepage from .
* steep bfnks,, and other ,indiéatﬂms of thigh-water tables Shguld be observed. The type, ’ @
,densityy and extent of. surface cover should -be noted since the presenceé or absence of o e
vegetati greatly influences runoff gharacteristics of thegarea. Before any design can be T
un,dertakf basic information and data must he ob%ned T amount of infonnation needed, of
. course, Ts based on "the Qmp‘lexity ‘of the desi‘n _‘/. . 5" >
L 4
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..satisfactory drainage during‘tlie construction period.

P 5

Temporary drains durin;g construction ' Proper consideration of . drainage during t c.’on- '

struction period wil] freguen y efiminate costly initial ‘detays and ‘fyture failures caused byw
saturated subgrades‘ reful” coq,sideration of the fol]owing items wi\l aid in maintain— ing .

~
v iR

« . Diversion and outfall Qitches. 'Dra"inagé to elim{nate\water which wou’d interfere with R
‘construction operations Thcludes excavating diversion ditches’to concentpate®all surface s N
waters in natural channels and huilding outfall ditches to drain low or swampy spots. Such :
work is 4n initial operation_and may be done at the same time as ctearing and. grubbing. Care-
ful consigeration should be giVen' to the draining of all roads equipment areas bor,row pits, * -

" and spoﬂ aireas cew, v

Use of exis}ing ditches .and- drainage features. Maximum use should ‘ge made of. all ‘ex-

Pl

" ¥5ting draTnage faciVit{es and ditches. Where possible, grading aperations should be made

dowrihill, both for economigal grading and to. uti]ize natural drainage to the fullest extemt. * = ’ ST
Back fi iing of exjsting ditches and drainade channels should be scheduled so a$ to permit . ti\e
longest possible-use of these:structures for temp\ira;{edrains Constructian drairage plans . N
shouis & coordinated with ‘the layout and design of final drainage fa;i]ities to insure _ -

- maximum use of temporary drains in cbntruction of perhanent facilities. A-particular effort  * S
" should be made to maintain we‘l,,q;ained subgrades and base” courses to preVent water damage. :

. EXERCISE. Answer the follov;i?ig questions and’ check your answers against thqse Hsted at the s SRR
- . end of this study unit. @ __ . _ v . . . LT
' 1. State"the metﬂods used ‘to drain surface'water from roads and airfields o~
0' : . AN L~
' W i Py . ._“ - “. - v ' -
D24 'Name the pe of drain used to e]iminate wa'ter in tgé subgrade or base courses of.
' -:"'road or aTfNgietd. *-  .ls . o ¥
_ N = T . . . ' s
i state the reason aground/'wissgnce is de,sirabie.,_ T, .
T Y . o ’ ° R [ |" A
- 4.7 'State the purpose of temporar_y drains . L 'g e 4
! . . : . RN LR e -
¢ ' - - ) ) ’ . . ' ' . "-' “ \ )
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Work .Unit 3-7, 'ORGANIZATION OF THE CONSTRUCTION, PROJECT

i v : - '
STATE WHAT 1S AFFECTED BY THE PROPMR SELECTION.OF A CONSTRUCTION CREW.
STATE THE PURPOSE OF A TRAFFLC™ CIRCULATION' OVERLAY.

: Selection of the equipment for the job fis ddhe } during fimal planning. In selecting the
* equipment needed, job directive and reconnaissance reports are reviewed. A]l- construction

probltms whMch might arise are anticipated so that "the . necessary steps to.prevent these pro-
“blems can be taken into consideration. It may be necessary to make a second reaonnaissance to
insure that these anticipated problems actmally exist.

. > Selection of construction crews. A‘honstruction element consists of equipment and meh
Hﬂnb.organized a team or as_crews to carry out spgcific portions of the job: These crews are
- -organized after weighing al) factors related“to the job. Proper crew selection has a great
effect- on the overall progre3s of construction projects. Improper crew selection could Greate

A ¢ other services importaiit to‘the project. Proper crew _se]ectidn has an affect on the progress
of construction operations. A man with 1ittle training, say in grader operations, may not be

s able to operate efficiently. On- the-job training, 'of course, slows down operations, at least -

temporarily. Unexpected illnesses, emergency leaves,. and the Alike may leave you short on ex-
perienced personnel. The way you use your crgws depends upon the situation. It°is necessary
». that. you form -the crews using the skilled operators on those jobs which require speed, effi-
. «<iegry, and exactness. Untrained per$onnel cdn be ytilized in many other areas which require
. ‘ve 1itt1e skili but they must be closely supervised
_ . -
Traffic circulation overlays._ To insure thit-teams work effectively witfout getting in
each others way, an anticipated flow,of material and jﬁuipment can be plotted on an overlay.
If this reveals that any part of the work will interfere with another part, it is necessary to
change the flow of traffic to eliminate a bottTeneck. It may be necessary to reroute the
traffic or to reschedule a portion of the construction. The plotting®of traffic: circulation
. on an overlay may also-indicate the need for secondary construction such as a hasty hau)
road. ‘The overlay may be used to determine. the location of material stock pi]es, equipment
¢« ' . poals, rpck crushers, and other construction equipment.. It-shoutd be remembered that the
\ . basic principle governing secondary construction is that the time spent on such site improve~
ments must reflect\qg\the time gained on the primary constructionﬁ

Y

- i EXERCISE: Answer thé ipdlowing questions and check your anshers a’binst those listed- at the
’ end of this study unit. - . .

-tion project?

- . .‘ \ . . .’ .
~ 2.- What is ‘the prjpary‘purpose of a traffic overlay?: . N . S

delays. in these 0perations that could further cause problems in the delivery of materials, -and

1. What effect could the improper sePbctiOn of a construction Crew have on a construc-

[ v . S

. [ - Lo
v . . 0} 3 w - *-

© v Work Unit, 3-8, CONSTRUCTION TASKS . ey

- LIST THE TASKS NECESSARY TO BEGIN A GONSTRUCTION PROJECT o .

-, - : .
After alj information is gathered, a final plan is- developed ths plan inc]udes ne-
cessary changes~in job directives; final drawings; estimates of. pérsonnel, materials, and =
+ equipment required; the constrycti6n schedule; and the sequencé of), constraction tasks. - The
mainder of'this sthy unit gives .attention to se]ectiop of equipment for typical construc-
ion taSks !
lear This*o er ion “in¢ludes the removal of brush- and trees from the construction
site. he best piece of egquipment fon this operationis a crawler tractor; . especially, for
clearing and on steep slopes. In Vight clearing, whgeled dozers havé provén very eco-,
nomical. The gclearing should start at the point, 9 disposal and fan outyard so that trees and
.- r'brush cah be dughed over a cledged area. ,'The heavier dozer$’ "and best operators' are used to
W fell” trees. The.]ighter dozers#nd the 1ess skillful operators are usid to remove the.
1

-’ . .
]

v debrif. This is a good spot to use those oparators who are not-yet sk}lled in‘using a dezer.
* Trees are felled and debris 1s pushed toward.the point of disposal. construction where the
“facilities will be usg. for a long period of time and may be expanded, the debris should be -
burned off. For tonstruction. in a mklitary thedter of operations this jis wot netessary. The
“debris should be "removed farenough - away SO as not-to interfere with’ construction operations .
or any future p]ans of enlarging xhe facilities.l Ciearing rates using dozers ape diSCussed in

- study unit: 2 . A ) o
< . .. ~ Ao ‘ J . . A N Ve -
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T Stripping. Stripping consists™dbf removing the organic materia)l or overburden from the:

* comtrdﬂTUﬂp‘ngJect. Bﬂere this material~is td be mpved a short distancey dozers represent -

: . the'best choice of equipment. For lang hauls, tractor/scraper combinationy are best. In some .

o cases, graders may be used f(o;r light stripping.” It is besd tb strip’by loaling while travel- :
ing toward the point of dispbsal. The gate of stripping depends on the vol of material to s

be stripped, the distance it is to be , and the capacity of equipment selected to move it. - \

Ditching and chanreling. ” - - . .

o\ . : >

. Ditching. ‘A ditching operation consists of shaping open drainage ditches and cud
o . ting trenches for the placement of utilities and closed drainage systems, Graders .
Lo -and dozers are used to cut qpen ditches. Where a trench is to be used for a closed
- ‘ drain, the backhoe is a gooﬁ choice. The ditching operation should start at the ,
. : lowest elevation to insure proper drainage of the project during construction. In _
ot . backfi1ling, care should be taken to see that the material placed in the ditches is .
_ Compacted to the maximum -density required. . - . - : :
N . " . - . : 4’
€ ", Channeling. This operation fonsists’ of diverting from the cqhstruction site all
. ’ sfreamswﬁich might overflow or low into the construction area, .improving natural
- drainage .gpannﬂs. and ®onstr ng intercepting ditches and dikes. Dozers, , : e
T shovel s, scrapers, draglines, and graders are for this operation. The type.
selected depends entirely upon the site conditions. >
. . ¢ ' :
. Cutting and filtling. - * - . A - ]

\

[

p ; Y, Cutting, CLutting is the \excavétion of excess or objectiongl material from the -
- - , isTte. As far as‘'possible, the cutting is planned and keyed in with the filling _ .
\ . k " operatioy, so that these two operations can be balanced, QSW Pt
N ) . Uspally this calls for the .removal of earth and rock layerss : e used if ’
- L. " ' the distance’is short or Af, 1€ is a sidehill cut. Serapers are used when the . : L
. . Co amount .of matdrial' is-targe and where' the hauling digtance to stockpiles or : :
© . disposal-areas {is beyond the .eConomical hauling distance for ‘dozers, When
pbssible; rock formations and other hard materials are broken f with explosives _ > ;
* +  ~-to ease Ttoading. consol {dated materials, it may be'necessany to usd rippers .
- . before the material§ can be excavated with scrapers or dozers. - ‘
a T, . Filling.. This condists’of filling ‘an‘\rea with materials which can be comg)acted to v
. B : T m—aﬁ'fa_‘?rl the correc} grade or elevation. .There are three basdc types of fi11 - N
o materials:., earth, rock, and consol{dated materialé (soil and rock particles partly
> - . cemented t@gether as in hardpaW le). The type qf FI1IN aterials used will L - :
' . - . affec\fthe type of c $ction eqUipm selected. Careful pignning is, needed to ' g
mainta h\pmper balance between cutting, filling, and compact on_ta;kﬁ. The fill -
material "is spread-in_loads suited to the compaction equipment us 1 the Fill o
area, . - ' ! RN

N S ' Com?ction. Compaction is-the firm paclhng together of -a soi1 mass. The compacted

. ’ sofl shouTd have only a slight change in moisture content. You should spread fill o
' ' ‘mater:tals tn layers thin-enough to asSure uniform density throughout the mass, o

- whilg controlling the mofsture content. _Compaction of fill materia) can‘also be . . .

impioved by blgnding -several iypes of soT1's -together. Obtaining the right moisture ~ - "\ ®
content, if.th® fill matertal %%’eﬂs; not have s sufficient amount, is accomplished % . . cy
- usip? watér distributors or by Tlooding an arga. If moisture content is togq.high,'™ _ . -
N \ cultivators' or rotary tillers can be used ,togﬂove it by continually turnfng the- Y -
o ' soil until the desired content is reacheds psfoot ahd pneumatic-tire rollers :

- i are used to compact the "subgrade base and 'the subgrade. The basé course is com-. - S
i . pacted by Emooth wheel rollens where the material is hard and has a limited- amount & -
. + of fines. K
. soft and te#o,ds to break down under the action of a steel wheeled roller. . N .
’ . Fine radlin . Fine grz.ldin_q._consi sts of ,sha'ping the fbundatibn. ditchirgg,&?é%
»& . - tions, and smoothing and crowning roadways. Motor graderl, towed: grdd&@'},fﬁh s,
;N% of ¥ .. . . "
~ - £inish, bit graders must be used to obtain smooth finished surfaces. : ,».jjj'\, 4 TNg T
c . operations should closely follow compaction to furnish aﬁrovm , tighty™ ™ =
. Tie material is graded
: v from one ‘side of thefroadway or runway to the middle and hack o the edge until the
: required .1ine and grade. are reached. * . , e ’ '

s

2

€ Pneumatic tire rollers are used on the base course when.the material is -~ -
W 'i o
W . . "
pakt) I S
- - . .
dozers,and scrapers are _used for grading. - Scrapers can grade to.withi ,,(i\«‘ Y '
water-shedding surfal, free of\holes which prqvent ruho 7
0
N

-t

.. O . n e e e e e e o e e P S B oy P .. . .
“ . LA : - . . - - L] . L .




.Tg'”‘vr', A te . ST
1S
{
. - .
EXERCISE: Answer the following quest10n and check your answers agzMnst those listed at the .
o end of this study unit. . . - Q};\\\
1, List t.he 6 tasks necessary to begin a constructdon project. (In any.order) :
a-.. : N v
b. ' '
c. ) ‘
- d, : o -
e. ~ -
‘ f. J «d T .
. - e )
] SUMMARY REVIEW . _ - \ | ‘
" In the preceding work units you have learned to identify the different types of surveys
" and drainage systems used at a construgtion site. +You learned the primary use, of construction
stakes andgthe proc res for soil identification. You learned how to organize a construction :
- crew and cofAtruction ojec : .
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".  Answers to'Study Unit #3 Exercises : _ i . K
2 ~ o ; . ’ Py
Work Unit 3-1. . . - .
1o a. e analysis " . . , -
‘ b, aﬁy\nwhanical analysis - , _ - -
- ¢. Comdined mechanical analysis ¥
2. The properties which identify -and c]assify soils.
S Workumit 32l y o ‘ S
e \' ¢ R . . - . .
' 1.° (In any order) " - . '
2 . _ . a. Plasticity
b. Cohesion oL t
c.. Moisture content A\ . '
. d. Shrinkdge ; S . , 3
- e. Swelling, o i ’ S0 ,
. » © f. Bulking of sahds . ' . s ~-
A% 2 ’ .,. . . L . ‘ — ' - .
Work 0&3-3. . . . : .
~ . . . ° L .~ ! A P
1. ™. Fibrous texture . B .
2. b.g Grain size.from .10mm-to 2mm ' Q . ,
s 3. ajf Grain size larger than 1/4 in, B
4. d. Plasticity and compressibility ,_
Work Unit 3-4. ) e >
1. a. Reconnaissanges o~ ' . : ; N : -
- ‘b. Preliminary . . . - :
- . ¢. Construction 1 t ‘ -
' 2. c. When construction is complete .,
Work -Unit 3-5. * : L _ ‘ o R
'V L To indicate the alinemertt of the facility to the operatgrs and constructien crews
: and to prevent excess work by indicating the 1limi ts of fut and fill at right angles
i " . to the centerline of the project : . "
2. A centerline and two slope stakes. : , b ’ -
~ . ) ~ .. . A A
Work Unit 3-6. -
. 1. ‘ Adequate crowns or transverse slopes » - X
.o 2. Subsurface drain : . ' , , "‘"
' y - 3. Because mdny cc:nditions that affect drainage can only be seen by visiting the site. . _
4. To eliminate délays and future faﬁ}ures caused by saturdted subgrades during T ' o
R ' -, ‘construction. . ‘ . , .
$ . ‘ ' s ) - ) 4 .
Work unit 3-7. . - o F ‘ o e
1. Delays in.operations. ~ \ = e . ) o e O’
. 2. To eliminate bottlenecks ) . . " v . . :
) Nork Unit 3-8. _ ., . - ' R o7 =
y " 1. a. Clearing . L . e ; ' B
o ) “' b. Stripping . . A S Lo~
) e c. .Ditching and channeling *+ - ~ _ | : .\ :
_ ‘Y d. Cutting and filling ' . : ) : :
' -+ . T e. Compaction . s - . . N
. . . f. " Fine grading ’.“P;f,( oo . - . R . . ‘: ' i . \
. o . . : e T . . . L K R - e
) ; e é , 8 't
\ ‘ . . \{‘ . -
. R | e L
.
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~?uide for complete and proper maintenance of engineer equipment, beginning at the using-t

' ST : ST;;) UNIT 4 :
. . 2

THE MAINTENANFE SYSTEM

) STUDY_UNIT OBJECTIVE: ~UPON SUCGESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL BE
. *ABLE 70 LIST THE CATEGORIES AND ECHELONS OF MAINTENANCE. YOU WILL BE ABLE TO DE-
SCRIDE MAINTENANCE SHOP ORGANIZATION AND. LAYOUT. -

T

Section [. MAINTENANCE SUPPORT : -

Work Unit 4-1. CATEGORIES OF MAINTENANCE
LIST THE THREE CATEGORIES dF MAINTENANCE. ‘

ey )

LIST TH%EECHELONS OF MATNTENANCE WITHIN EACH. CATEGORY .

The successful accomplishment of engineer missfons” depends iarqeiy on preventive
maintenance of assigned equipment. Maintenance fis the action taken to retain mater
restore equipment to, a serviceable condition. It inctudes inspection, testing, serv\cing,
servggeability.classification, repﬂacement, repair, rebuilding, and reclamation of equ
ment ., Many processes, procedures, and technique?‘are involved. As a whole, they provi

ével and extending through the depot level. "3 Each element of maintenance is assigned to a
specific organizational level that has the capability to handle it. The basic maintenance
sproblem is the development of a balanced, flexible maintenarice structure. Within this strucé-
ture the amount of maintenance to be performed at the appropriate maintenance levels is estab-
1ished. FOQEPOre information on the maintenance system, refer to MCI <ourse 04 i? MIMMS.

. The maintenance system estabiished by the Marine Corps is based on three categories of
maintenance: organizationa] intermediate, and depot. «These threefcategories contain five
echelons of jwintenance. Jhe first and ‘second echelons comprise organizational maintengnce,
the third afid fourth echelons make-up #htermediate maintenance, and the £ifth echelon ngn
maintenance. The echelon where specific work is to be performed-is determined by the tactical
situation, nature of repairs, time available, the number and skill of personnel, and the
availability of tools, test equipment, and repair-parts. Each of the five echelons of mainte-
nance defines the scope and capabilitdes of* each maintenance organizationsor facility. Higher
echelons of maintenance perform that category of maintenance .assigned their organ jon.

They also perform, within their capabilities, overflow maintenance, which 13 bepdnd t
bility of supported units. The lower echelons of maintehance shoul
any repairs that are assjgned to a higher echeion. Evidence of suc

at

per c‘mmmnder for corrective- action. Sound~maintenance practices in
achieved only if this course is foiipwed

. . A . : ' ’
: Organizational Maintenance. This category of mgintenance is thg responsdbility of the
using organization. Its phases normally consist of inspecting, servicing, lubricatipg, ad-
justing, and repla ﬁing Of parts, minor assemblies, and subasSembiies nqt requiring highly
technical skiii%l Orgapizationai maintenance includes: .

' B
First echelon. Maintenance which is performed py the user, wear®™, or operator.
3
Q_ Segg‘ﬂ echelon. ﬂaintenance which is designed ‘to be performed by sabciaiiy frainec
.persofthe| provided for that purpose in the using organization. Operatots should
assist unit mechanics in performing second echeion maintenance._' )

-
,

Intermediate maintenance. Intermediate mainten ceﬁis the category of maintenance au-
thorized and performed by a designated maintenance act?c

tiVity, or by higher echelon maint&nance units supporting the direct “support’ mai d‘ce ac-
tivitys It 1s normally. 1imited to repiacement of* parts, subassemblies, and asseéib}ies.
Intermediate maintenance uni support*ower echelons by providing technical as@lg‘ance, _
mobile repair crews. and repair parts en necessary., Intermediate maintenance[inciudeS'

L

D Third echeion. This is maintenance normaiiy performed in direct support *of, using
units an some specifically authorized cases, by the usjhg unit. Limitations
within this eqheion are imposea primariiy by the tools, test equipment, and repair
parts authorized, . . L ‘L/,,—J ‘

"

depot -

ity in direct support of Lhe ‘using a;.'N A

A




" o . Fourth mlon. This is maintenance performed.in reéar areas by a higher echelon -
- enance organizations directly supporting the using units. It re-

oo, : quires more elaborate facilities and is 1imited only. by the tools, test equipment,
N and repair parts authotized. - . 2 - _ R oo

.

Depot maintenance. Depot maintenance' facilities repair materials requiring major over- : e
haul or complete rebulld of parts, subassemblies, or end item, They normally support the sup-
ply function by rebuilding and returning materials to stock on a scheduled basis. Fifth eche-
lon and depot maintenance are the same. . i

* EXERCISE: Answer the following questi'o'ns and check your answers against those 1isted at th_‘e
end of .this study unit. . . . : : . -
. R |
1. Define maintenance. . . . »

~

¢ .
‘-2. - List the three categories of maintenance,

. a.
b: )
C. ) -

. 3. List the echelons of maintenance, within each category. o
: - AR » » ’

\ -
v s . *
a. ’

b. T % N ~

C. - - ] . B . - F

£ . T ’ L ol
'J ) : .

. Section I1. MAINTENANCE SHOP ORGANIZATION s

< Work Unit 4-2. ORGANIZATION SR " \
~ STATE -THE MAJOR OBJEC?VE 'IN ESTABLISHING A REPAIR SHOP ORGANIZATION. 5

.. The repair shop is organifed and operated to accomplish the mission of maintaining en- rd
~ginder equipment or restoring .it to a serviceable condition. It may vary from'an éxtensive .
permanent structure with a shop_ for &ath repair fuMstion, to the temporary shelter having all
functions under one roof, Tne size of the repair shog is ihited by the tactical situation,
natdre -of repair, time avdlatfle, skills’ and number of PEFsonnel, and the availability of .
tools, repair parts, nd test equipment, Regardless of the size, if the shop is to function
" smoothly and efficiently, it is necessary to gstablish-a sound organization. The principles \

"of grganization and-the responsibilities and practites,are gpplicable o all types and sizes ' .
of shops. . - - ' T , v e

Logi i s . NN .
cot Objective. The major tobjf‘gq-tive in establish?qg a repair shop organization is to pro-
— vide a basTs by which management can most efficiently;and effectively maintain equipifient in a _

serviceable condition and restore unserviceable “equipment to a serviceable condjtion. “The “ - -
' _ shop organization establishes: th¢' relatiofship between units apd guides the fiow of supervi- ’
sory ef'fors. P 9 . N
L Ny b o .
N PoligHes, For successful operation and a s}[n_%oth running gshop
. Lo I S P LI "

o* {? . ‘'~
it_is essential that:

-
|

) , - * . - -. - .
- Every function be specifically defined. . : e Y- : N

-

Y R L . “ - T .
+ Overlapping responsibilities be,.el.in_ljnate‘d.? . & ’
[ ) —— . ) . R S . ta . ; ] v . |
B | " Authority delegated be gqual to the resgonsibility.’ - a8 . /

oo ' : Responsi'bﬂitie's of ‘perv{sid'n be @U defined”and ‘understood: LN . - -

" Orders be issued through est_dbfished chahnels'. S . . ‘ R

& Each man- knows _hi_.s)_-'job, tc'o‘whpm he ;repor'ts, and .who ,rhepovts to him.

: . o A - S . .
Supervision. The equipmen® officer is respensible for overall: supervisidn of the ce-
pair shop. 1o° s_uge'rvise dlements effectively, the shop ovganization defingd the varfous - :
operations, detafls responsibilitiels for each operation, and defines the responsihility and : -
) authority of supervisors. ‘ As the shop maintenance chief, you will be in charge of. a particular S
. - . . . . ) . [y . . ’ .

"

.\ - ,‘.- ) \ .. a '.“ -
% d , 2 . e " Lot R
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phase of work imporbtant to the gfficient functioning of an organiz‘ation &ou can assign
others to certain duties in the many a Jtieg within the shop, but the responsibilities are
yours. Yqu are responsible -for all_bf, the men Working for you, directly or indirectly, and

-, for all of th¥ work«performed by them. In assigning duties, a-man's experience, his
L e specialty, and his ability to get a job. done should be considered. It is good shop practice
,'l*' to have a mobile repair truck in readiness at all’times. A smart maintenance chief will keep
) - .a good- all-round ‘mechanic-available for this ppsitfon at all times., Do not pass up opportuni-
- es for OJT. On field emergency repair trips, send along-a helper who does not have too much

knowledge about emergency ‘repair work. He can assist in making repairs and gain valuable
knowledge about his work. Maintenance repairs in a permanent shop are usually more special-
itéd than field maintenance repairs and the fipished product 1s mope complete. It is gbod
. practice to assign personnel having skill in a certain field such . engines (gas or diesel),
. tracked vehicles, cranes, or electrical devices to repair the equipmént with which they are
- . familiar. In all Jobs, use less experienced personnel as helpers. You will find that these
helpers are soon capable of performing work on equifgent. When time pérmits yey, should use
every oppertunity to develop other skills in your men. Shop rules, regulations, and standing
operating procedures (SOP's) should be writteny pub1ished. and posted throughout the -shop.

-

end of this.study upit. ) _ .

////EXFRCISE Answer the following.questions and theck yor answers aga1ns{\fhose listed at the
A P S

1. State tge majoﬁ'ﬁbiectﬁve in establishing a repair shop organizatioﬁ.

kot

’

. \ "' ¥
s 2. The shop organization estahlishes the relationship between units antl guides the
! flow of the __ ' effort . . u
T T 3. Who 1s responsible for the ;égrall~supervision of the,repair shop?
K a. Equipment chief . o xf;’“, -
N b. Equipment officer . . .
. g €. Admin<clerk ° _ a .
Y _ d. Supply man ) C .
1 .
4. If "a mobile repair truck is parf‘of your shop structure, who should you put in
. _ - charge of it? s \
. ) N - : — —
,ll‘”‘ . . - ) e q )
Work Unit 4-3.. RESPONSMILITIES » v -

MATEH EACH UNIT IN A MAINTENANCE SHOP WITH THE RESPONSIBILITIES OF THE UNIT.

A -repair shop normally consists of an administrative unit, an inspection unit, a prod-
uction unit, a supply unit, and the required number. of repair units. The specific size of
these sections depends upon the particular echedon ef mainte ance. A typical shop organiza-
tion is shown in figure 4-1. ;
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- | OFFICER ' =~
| ACCEPTANCE Imnucnom [ BQUIPMENT ACTIVE | © | MAINTENANGE
¢ ' PHASE PHASE CHIEF  '[™® MAINTENANCE CLOSEOUT
S AMIN "PRODUCTION | i .| 7 PHASE | - PHASE
. . IR ) b i
Yy | % SRR B , : K’
ACCEPTANCE | - SHOP .| Buip | I, f  freco:
SCHEDULING SCHEDULING v . INSP | NSP_| ,4fUPDAT
ACcCEPTANCE | |-[  _maurp i o [ N\Favzr || ronan| | umat
| INSPECTION INDUCTION . LOCATION | |ADJUST | | NOTTFICATION
_ L . ) . . ' : PR .
i SHOP o ;v__l;_h IT .
ASSIGNMENT [ P - [equesr | | mquip
. X T PARTS ‘ REPALR )
AN " | suppLy/sassy 1p
s ' . T : o .
’ T Fig 4-1. - Maintenance sh0pno;§;nization.

Adninistrative unit. The equipment/maintenance officer, assisted by the equipment/-
maintenance chief and the required number of clerical personnel, make up the administrative
unit. The equipment/majntenance officer is charged with the responsibility of operating and
supervising the repair shop in the accomplishment of its mission. The duties of the adminis-
trative unit argy to: N : . ’

-

‘ Direct and administer shop agtivities and coordinate the work of 411 personnel,
issue orders necessary for theproper operation and management of the shop, assign
responsibility, and delegate- ority to personnel to insure coordination ang ef-
fective aperation of the diffetent units. g ) _ R

A\

s met. t . . ) / L
] - e . f s . » . \:. v ’ d )
N Maintain close 1iaison with supported organizationg.:o that their maigtenance re-
' T quirements may _be preplanned and scheduted at a rate consistent with the shop's

A ]
A produttion capacity.
. ~ . : : - S :
e _ 5 Inspect incoming equipment records for proper completion, and maintain these re- '
b, _ cords while the equipment.is in th&repair sMdp. The Equipment Repair Order (ERO),)#

s 15 a]so,fnspected fbr_cqmp1eteness'and ‘ascuracy of information.

Inspectibn:unit. The inspection unit\ is part of the acceptahcemphaée (fig ill) and is
composed of teams directly responsible to thq equipment officer. They perform all of the in-
spection procedures utilized throughout thé p. Inspection personnel are not assigned pro-

- ddction responsibilities since -this might infAuence their decisions. The responsibilities of

. the inspection team are to:

. o :5 Inspect un§ery}2eable equipment to determjne the cost of repair and the echelon ca-
. pable of this repalr work. In addition, the inspection teams of the third afd

u ' # . fourth echelon repair shops-inspect all*incoming unserviceable equipment for ‘proper
_maintenance and records prior tothe acceptance of the equipment for repair, deter-
mine the nature and extent of repairs needed to restore the equipment Yo service-

v Lo - able condition, and make this inforflation known to the production coatrol and re-
R AN v pafr units, . . - Y R :

Keep constantly informed of thé %hop's operation so that changing worKloads can be -
p ' . . ik ¢ )

“

'Y T

N
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€ontinually check all’ iepair work to insure that approved practices are being fol-
Towed and that all completed {tems“meet the prescribed repair standards.

Insure,xhat work performed.complies with the provisions of technical manuals, modi-
fication ins@uctions, and other directives.

'
Insure that all modifications have been performed on the equipment being inspected. .~ .

N Inspect and give final approval to 411 -repaired equipment before it is geleased and
' returned to the using unit. _ ot
«  Production control unit. The production control unit is the nerve center of the main-
tenance shop. 4 It 1s through this unit #hat the equipment officer controls and adninisters the
_ repair units.’ The four main functions of the control unit are forecasting, scheduling, rout-
Y. ing and follow up. ghe unit 4s under the direct. supervision of the equipment chief. The. re-
> Sponsibilities of the production control unit are tot

Receive the equipment to be repaired, establish priorities for the work to be per- ’
formed, maintain a balanced workload in the sh0p at all times, and return the com- //’//
pleted work to stock or to the user.

P Supervise all shop administration functions and)ecords, and prepare and -transmit - - v
all the required reports to the proper authorities. : '

«+ Assemble data regarding the effectiveness of shop operations, analyze and evaluate -
it, and recommend to the equipment chief any indicated improvements

Keep the equipment chief. informed at all times of the status of operations and the
extent of backlog. - .

. Repair parts unit. - Since the Marine Corps Integrated Maintenance Management System
(MIMMS) requires that stockage of parts be minimal, parts requests are generated through the ‘ .
ERO Shopping List. ﬂeconciliation with supply is necessary to ensu;e proper document assign- . .
ment and status data is record Close coordination with the shop’chief {s necessary to S
enable the scheduling of shop spce and personnel ¥ effect repains as shOpping liits are com-

. pleted. The repair parts unit is-also responsible for: .

~-
B -

Maintaining 1jaison with the orbanizational supply office to insure that the au- ~©
thorized level of repair parts, tools, test equipment. and end 1tems of equiunent
are -on hand or due in.

R Receiving parts and operating suppIiEs, and providing proper storage angd maintain-
ing records of this material. > . .

.Coordinating with the production control unit theipreplanfing and procurement of
supplies and repadr parts required for anticipated or scheduled workloads.

Properly disposing of unserviceable.parts,and subassemblies. ' !

Maintainind adequate tool rooms to conform with shop conditions and practices. e

N " - © Initiating action for sthe cancellation of requisitions of items no onger required, o, 43
and reporting items that have.been erroneousyy issued.

. Repair Unit., The repafr unit has the responsibility of performing all repaNr opera—
tiohs in accordance with established standards and - approved maintenance practices.

- meny chief hag the direct supervision of this unit.

The unft is responsible for the accompl i shment of the work listed on the Equipment e
pair Ordgr "(ERO) and on the Work Sheet for Preventive Maintenance and Technical: -5 '
spection bf Engineer Equipment. It is also responsible for. repairing.additional * .

, defects or work uncovered which may be required to compTete the Job.

The equipmeﬁffchief mey be assigned supervisory assistants as the sfope and volume

of wark incréases, Thg supervisory assistant insures that all perSonnel within his A

seCtion comply with ‘security ang safety reguiations and the maintenance practices ) ' »
"+ and standards of the shop. . He keeps the equipment chief informed of conditions , : o

' Qin his ‘init,. sees that a balanced workload 1s,maintained, - and makes sure thatl ’
' ber of pensonnei assigned o his Unft‘is in direct proportion to his work-




[AY

' When ths “‘epgir unit is subdivided into sectdons, the supervisor of each sectign is R ) .
responsible for the work accomp ished,withilf his section and he sees that any in-

g ‘structions from the equipment.chief are carried out. Rach section is responsible. _. ~

for -1ts own housekeeping within its.assignéd area and also for the proper care and

usage of the-toolsuand equipment used by personnel in that section. .

. Within each section the ind{vidual mechanic is responsiple to his immediate super-
wisor for the compliance of instructions with the repair work assigned him. He re-
quests additonal informatjon from his supervisor when fie does not understand work - oo
procedures. He_is individually responsible fgr the proper use and care of. Xools ! o
and equipment, and for following -established shop rules and regulations. _ P

L - v . / .
EXERCISE: Matching: 1n the group-of items below {1-5) mau@the shop unit in column 1 with .
V4 ) the appropriate responsibility’ in column 2.. For each item select one letter (a, b, .
- ¢, d, dgr e) iIndicating your choice, and place it before the unit. After the exer- -
\ , cise, _check your answers with those listed at the end of this study unit.

Gol umh 1 . ; : Columrf 2

. t ’ . - . .‘6“
Unit . © Responsibility

-

[ -Y

Maintain adequate tool rooms. :
Accomplish the work listed on Equipment Repair
Order; ‘= ¢

Insure ‘that all modifications have been performed.

: Inspect incoming equipment record for comp]e?eness'. g :
4. Repair parts : - , - . 1

5. = Repair - ) _ . ‘ ) -
. . " .

o
Work Unit 4-4. METHODS OF OPERATION

2. Inspec tion

(o]

1. Administrative ’ '_< . Establish priorities for work to be performed.

Production Control

o a

e

Ay .

~ .

LIST THE TWO METHODS OF OPERATION IN A MAINTENANCE SHOP. . . : -

Repair shop operations vary -in relation to the size of the u'nit', the mission; and the
echedon of repair authorized. The metheds and procedures of operations outlined herein are
general and can be adapted to any shop with minor changes.

[ N -

-

't Methods of operation.

Job method. This involves the repajof each item of equipment as it becomes un- .
N serviceable. This is the type of gfedation that is most:commonly used in organiza-- ' ’
_ tional and field maintenance shop The procedures for repairing equipment using :
. . ‘this methed are as follows: o : . o,

s The inspéction team makes a thorough inspection of the unserviceable item of
equipment to determine the nature and extent of repaiPs geeded. They insure

_ that.the using unit hasggerformed the required echelon of maintenance prior to
turning the equipment in for repair. They also insure that all necessary re- .

. cords, forms, etc. accompany the equipment to the repair unit-and that they are .

v in order. . : : v

. v oe . . . ¢ [ » N

After receipt of the ERO, necessary parts to repair the item are determineéd.
. . The ERO and the.bquipment are received pi the repair unit for thé actYon-Gwqi
cated on the order. ’ s ~ B
. . . In the event that a major -assembly is replaced, the information.is recorded
. B NAVMC 696D (Motor' Vehicle. and Equipment Record Folder). ;The repaired item of
R equipment is.then turned over to the inspection unit again for a final inspec-

* N ' -tion., If the inspection team approves the equipment for" release, it is re-

N\ : ) . turngg to the user. . N /

K . Production 1ine m¢thad. The production 1ine method Qf-re‘pair consists of the over- -
_ haul or compTete rebui)ding of the.same kind of items or of items having 'some simi-

9 - larity among them. Thi§ is done by performing a scheduled set of operations on an _

ftems. This method is primarily used at the depot repair level, but may he done at { !

force maingenance shops. The productiont)ine method depends on,the accumulation of o

- . the same type of equipment having the same t&pe,geficipscy to the p_o1nt where it R

. K ! S . . - ' - . . - ? * :.




. N . .

‘becomes economically and practically feasible to repair by this method. Repetitive
,\\~ operations are groupe ang performed in a definite sequence at specifig,shop repair

stations: The equipment to be repaired is moyved throug® thése station§ in order,
via conveyor belts or mobite racks. . It is disassembled,.inspected, and .rebuflv in
successive steps, Special jigs, racks, and fixtures are used whenever possible to
reduce handling and accidents, and to decrease the gMount of time spent on'the .
actual re?air'of the¢ item. Repair parts are stécke | at every station so that they
afe readily accessible to"the mechanic. The effectiveness of the production Yine
method is realized when a large quantity of similar items is run through.

. F '

Prbcedurés.

Preplanning and scheduling. The preplanning and scheduling of operations -are based "
on the workVoad and avalTability of repair parts. To determine these factors,
close 1iaison with unit supply and other echelons of maintenance must be main-
tained. Repair parts are contralled-by the SASSY unit. The using unit has only a
?reexpended bin, f
1st is made-up by the using-unit listing all of the items in the bin. If any ¢
other items are présent, they_mui\'be listed on, and backed up by an ERQ. Beginning
) _ with the receipt of -the equipment to be repaired, the work is planned so that it
. flows to and through the shop in a continuous and orderly fashion, with no delays
and no backtracking. Information on the initial incoming inspection is used to -
predetermine just what parts are needed for repair,.. Prompt aiéégnsﬁf taken to have
these parts. available for repair of the .item when the item is—tGrne over to a re-
pair sectton, Repair operations. are*braoken down into sectionsy with each section
c responsible for certain types of repairs, such as the engine section responsible
for repair of all.gas and diesel engfnes. ,In the assignment of work, full o
adyvantage is taken of ghg\x§111§ of the mechantc. Repetition of operatjons tends' °
efficiency of your mechanics: Méchanics should he teamdd'
A system of transferring equipment from one section
so that production control-can plan and schedule

to. increase the skil

operations with this Yp mind. Section ghiefs skould syggrvise'all repair work in’
" : their sec®on and enter~all labor\ind materials expended for dach job on the fepair.
; P _ order before transferring the equigment to-the next repair section. . .

1 Cw « o . L . .
iﬁ EXERCISE: Answér the foltowing qq§!tions and check your answers affainst those listed at the
> ) T~ .

~ Shop Pictices.\ These should be coverggtpy-a 'shop SOP. Working areas and bénéﬁés
3 .should be kept orderly and free. from excess supplies, refuse, and unserviceable '
parts.’ Finished work and material destined for salvage or reclamation should be
Jyemoved regularly to eliming;g;congestidn'1n‘w0rk areas. Work benches and tables -
Y . should be arranged to, permit maximum accessibility. Adequate.tools and equipment”
' should be made aVailab?g to the mechanic. - Every effort.should be made to keep, the
mechanic suppliedq;*?h work. Manuals, lubrication charts, and any other technical

N references must be Mnade available to the mechanic and should;be used by the person--
nel performing the repairs, Every effort'should be made to improve the working“
conditions so that the highest production standards cap be maintained. -

X : °

.\

end of this study unit.

expendable items such-as nuts, bolts, filters, fan belts, etc). A .

’, . Lo .
N 1. List the two methods of ration in a maintenance shop. ° ,
_ T : S g i . W
a. ‘ _ T ' ) .
b. o ' i i ' e
2. Hhich'unit conirols_repair parts? - ~.|..-:L
» LY h)

- Section III. SHOP LAYOUT e
Work Unit 4-5. ESTABLISHING MAINTENANCE AREAS

- .

‘ * LIST THE TWO TYPES OF MAINTENANCE AREAS. -
STATE WHICH OF THE THREE TYPES OF SERVICING AREAS IS THE SAFEST FOR SERVICE ON THE
. UNDERSIDE OF ENGINEER EQUIPMENT. e ) _
Repair shops range in size from the small-unit sﬁoﬁ? for maintenance of organic equip-
ment to large installations capable of the complete overhaul and rebuild of uhserviceable
eggdpment. In engineer organizations of company size, the equipment officer operates his re-
palr shop.as a section of the organizational equipment.pool, Larger organizatiohs operate -
complete maintenance shops with a staff of military and civilian personnel. The size of the

S
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. shop and the number of shop repair dections required is 1imited.by'theé scope of thé maintes
P nance responsibilities, the shop equipmént authorized, and the workToad.' In-planning the shog
- layout and,.operations, consideration is givemn to.the typé of unit, its mission, and-qts re~ 0 "
- sponsibilities.  The awthorited eche.,lon.of..mainhenante estab]i.}s’hes ,the scope of Ahe shop oo
. shop equipment and tools™-are authorized for orgahizations on the. basis of their‘ihaintenance ’
responsibilities. Plaris @or shop layout ‘and operatioe are based on the. au_th'prjz_ed? echelon of _
¢ maintenance, the andicipaled type of work,-the tactical situation, -apd thg availaple person=
T ~ nel, shop tools, and equipment. The following factors -sho‘u}d,guide the locatjon  or: relocation
of equipment maintenahce facilities or structyres: / LT T Ty
(;on{/enienéé' t'o'isuppor;_éfzd_-uhi_t. < _;:If_ ‘ j -.'«, B e | _.__’_':"'. T
N Suf ficient parking _ar{d ﬁaheuv_xer'{.'hg area '\fb'r"'v'edu'ipment ovgr;.ﬂqw.'éﬁd heavy 't;ra'ftilé L
cohcentration. L o T e S
) Protect iop From hdverse conditions such as sand,"dust, .salt spray, c‘hemi'ca'l-h-'iumes-',"
and wind. . .\‘.‘ ’.. .'.~.', \ .- . . . .‘ \& ] “ .: . . . - )
- . e . N /"‘7 - “‘ i 1y e R
« ‘ : * Centralized grouping of fdcilitiés.. ..~ .~ . Li L e
PR e ) . i . » ,.1’”. “.\ . » ;? .v'_‘. ; K ,.,'- . _;'
\ S - Temporary maintenance areas (fig 4'-22'. Loc:ation‘qfva répair shop depends upon its mis- -~ )
) sion, the tactical situation, the availability -of wogded 'veadily camouflaged .argas, .the . .
road' net, and “the location of using units. N y o e Y ' ;; ..
Using units perfarm . organizatignal n']ain,t_erjq e with ‘ass ighed, personnel and organic
tools and equipment, regardless of,.theirnlocdiion. T to. U
. - . . N ."_ Y * R '.-j- R . ‘. . o . Lo ) . PN x
In forward areas of_a combat .zone, ;flq_rce and ‘division using units have theirsown . "
. . , . mobile shops and.we]._ding equipment..’ In. additien to th_e.ise.f.acmﬁes, all troops .. L
P ta that are not in isolated Areas ‘are furnished with di)‘ect-su'ppb_rt;enginEefr'-ma)’tjﬁe— R L .
P - nance, from ‘géneral-purpse,mobile shops’ provided for by third and.fourth echelon _ e
» *maintenance.-units, or maintenance te;an’ts" fron these units$ may be assigned to them. ., ) .
. P " R LA i'.,.\_-v.. . . . -). - - q o ‘ " - , -a"“ '\".._ , ]
The, equ ipment mainténance shop area usually is one of gonstant trafficto‘ngei(tra‘ - D TS
tion. Ffor th{s reason, provisions-are ‘needed for definite zones within.a shop L
_ - area: .Those 2bnes shpald be designatell for specific purposes that tnclude: ac- - .
. cess, temporary parking, stand parking«for longer periods of time while waiting for )
. .+ repairs td be done.or {o beresumed, dismant)ing ‘stands, . inspection stations, and ‘ :
; - - testraréas. If possib]e,“roqdwgys should gopform to demands for-2dway. traffic. T
. e Turnarounds should be providéd Tor the Targest .piect of-‘._equ{pmen,tw'that is..supported, - .~ - R
. L . O A I ' T, R
‘\/J « . N ,’ R S0 g *;I"ﬂ'\ ;i{;(c::‘ .‘n . 4 | . .
- o R = ; 5’
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A ' e Wﬁ,’é%'l“;*‘gs“&:‘?,va ,vﬁ".}cfr‘..'?.f‘:f.r*.‘.-f-"_"«7'5'"‘»:":'\'1 a% o
L I | - . Fig 4-2. Jemporary maintenance area. . ‘.
- : a . . O T ) . o’ -
- - F - R - . ‘o . M ,' 3, " a
Permanent .'maintenancé‘ama (fiy-4-3).c In CONUS, maintenance. is nocimally pérformed in ‘
. fixed locatjons or shops.. Here again ihe fac__ﬂities are governed by the mission of_ the part4- v
- » cular unit and will véry in size anddesign to corform with the workload, category of mainte- .
T mnance performed, ahd t,xpé ‘of equipment servisdd. ‘--T@ynumber-And‘sizes“v,.pf entrances _and exits -
N relate directly to the equipment types to be supported and-the weckload:. Pimensions and cop- - Tt -
N . struction of doors gr access spaces sﬁ.gould‘ permit,sa¥e passage of ‘the largest equipment ‘types .
to be serviced in the shop area. Becduse work™:in an’ unpiiotected, open area §s-not practical, -
. et ! ' » e A )
’ ' .): ~ 3 . . .._, V LR .
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Wi b s Ahe importance of sultabMe atcess Shou¥d by pmphasized. ¢ size of ‘the working areas should -
Ly g onot be limited sto-the outside dimensions' of the dquigmenteing tepaired. . The size of the , <
-7y working ‘area should mou:.":rﬁ.om_'fon'wvveﬁ!lﬁn&lb!-.me‘t.\k‘x;gm@-,‘%eauipment,-';.mgterial., carts, lines,. P
Y »,hﬂS%&s,ﬁﬂi‘“QQ*MQQQLQM\!IL'mistsltetwge&mand‘amun :,-;‘.t_!\_'e.:,equ‘lpment:;‘_.,.;. For thisdreason, 2 L
L . .boundary 1lines should c]early.outﬂne_'gaglx-wort‘!»g “uren,  Where possible the outline®of edch .. oe P
Yo ‘sg&ce«s. uld be marked at the Timit of'a rectangwl 4r area, I fget from the outside dimension ;. - N R
CU Tt oF tpe larest place of ,equipment. serviced, in 8 ¢ '3hop space’™ Genter aisles should be wide .5 - s o
_+ 7y enough ‘_@._\pemii\t;-g_qqipment.f1ow”th_ro.u:gh._t;t_ne.--pu".ldlng and-in: and oyt bf working..areas; ..., - - 2
.. Y v« Coherete floors that are serviced ‘hy: heavy-duty rurways and “protetted by an effective drafnage . . .
o “a Y system are recommended where posgibie: : “ R 4 i B R ;d AL T
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. .. Servicing areas. .In sdlecting the maintenance facilities, elther-temporary-or per= ¢
‘ - manént, an aaequate_ area for estabHshme_nt of a fuel and lubrication area must be considered. ) -
N This arez must, be close é’yygh to the central maintenance area for easy access 'byt far® enough P
.o . * away so as not to.bpcome -a:potential fire hazard to the maintenance facilities.’Servicing - )
' facilities consist.of refueling eQuipment, luble racks, ¢leaning facilities, and lubrication- + C T2
dispensers, and should havé a:source of compressed air. i vt ’ ' Y : _ SO
" - lrease pit. ‘Access to the underside of, yehicles and ‘equipment is necesgary for im- - v Pl
. ) -portant maintenance and repair work... Constructiqn of pits ang ramps ‘isghecessary AL
B . © for the repair: facility to properly perform its mission. The u'se of efther pitor v
. . ramp depends to a degree on wha -type of equiphment is’ p’ein!g serviced.” Since most .’" S
¢ £ heavy equipmeat is several: tons Jor more in weight, a pit would be the safest dnd - ' ¥
®. . fastest method of installation. ™ Pits should not be less than 4 or 5 feet deep; " . ,~ &
. ' since persdnnel should not be required to work in a ‘stooped or crouched position. ' S 1)
. v o '-%‘ipe,maxir_num distance ‘between guard-curfing should be no more.than 42 inches. De-" oo .
- < =, 0 '8ign and construgtion of the pit will rmally conform to. the type of tquipment be-* SN T
o S : ing repaired or serviced. - Construction of 'a typical grease pit is illustrated in . ¢ . i :
. figure 4-4, , : " o o N P
L o N N ) . 3
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Fig 4-4. Coﬁs}ruction of grease pit.

Grease rack. Where drainage, 4811, or other considerations prevent the construc-
tion'of a pit, a grease rack be installed (fig 4-5). This type of service fa-
ciligy should-be used only with 1ight equipment, since there is a danger of col-
lapse when dozers or other heav?erégquipment are driven onto the ragk. In the
event that soil conditions will not support a grease pit, it may bg%hecessary to
construct an earth fiTl on the ground level, and build a combination rack and*pit

(fig 4-6).  Dimensions are basically the same® as the grease rack or’pit. Only the

ingefluity of the builder 1imits the type of construction.
' - !

MAX{MUM DISTANCE 427

GUARD RAILS
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" Fig 4-5. Construction of a grease rack. . N
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' fuel storage and dispensing area. In_the field where permanent fue? storage &anks <

-~ and disposing pumpS are not available, it js necessary to. draw fuel from drums.

_ This 1s normally done with hand pumps. If the materials are available, elevated , -

o drum racks can be constructed and gravity ¥low can be used. All fuels amd lubri- . :

-~ cants are stored with the bungs and vents positioned below the fuel level. This '

. prevents water from collecting on top of the drums and preserves the bung "gaskets . .

b : ' by keeping them et} Rubber-tired equipment should not be parked or stored in or : P
near fuel storag ‘because fuels and lubricapts will decompose rusbet. Three \’ } L

N important considerations in ref:’ljng (aside from using the right fuel) are safety, g

< - cleanlifdess, and time. Cleanlingss of fuels in today's modern internal-combustion
B » engines is i’prerequisite,for efficient éngine performance. Gasoline engines re- -,
! . quirejglean fuel to prevent clogging. and fouling of fBel linessand carburetor jets
' . . and passages. Djesel engines Pequire clean fuel not only to the engine, but it
. . © s also used to lubricate these moving parts. In this respect.%l possible pre-
v . cautions to prevent the entrance of dirt and dust particles apd the contamination ) -
“ of the fuel with water should be- taken. ;ﬁnm-the standpoint "of safety, there shall a
he no exception to these rules: ' o ] :
Refueling any type of equipment*with liquid fuel whtle the *engine is running is
prohibited. ) '

] _ Smoking or zhe existence'of open f]amés on ortinsthe vicinity of the fueling/- S e
storage area is prohibited. ' oo ’

d

1iquids are being transported to equipment in containers of 5 gdllons or less.
{ Fueling of any:equipment in the maintenance shop is dangerous and should be
prohibited. : : ST :

1 ’ . : Standard safety cans sﬁa]l be used'whenever gadoline, diesel, or agy volayile 7// -~ Vo

. ’ . » . ) ' . b : . \
- . If time is a limitingefactor and it is more convenient to refuel on the Job rather than L]
secure’a piece of equipment and send it back to the pool, it can be refueled on the job by a '
refueler. Keep in mind the safety factors and cleanliness of the fueling operation. :

N . Repair stalls. Repgﬁr areas where the equipment and components are. removed, disag- _ T
sembled, vepaired, and reassembled or replaced are usually detemined by the mission and size C

: ' of the unit and -its workload. These stalls should be of sufficient area to permit ample park- . Lo
/ ing space for equipment wndergoing repairs and to allow working spacé .for the mechanics. ,Each : o
! - area should have a diptapk for cleaning Parts. These can be constructed from empty 55-gallon’ S
= drums cut-horizontally. Only approved cleaning solvents should be.used, DO NOT' USE GAS- ) S

OLINE. The repatr stall §hould be equipped with a bench md -bench vise, sufficient electr\gilJ’ . 'NV‘f E
-outlets for the use of power handtools, a suitable storage space for handtools,- and a sourc
of Compressed air, " Bach area should have a minimum of four safety floor stands and dne 10-ton
M - © hydraulic floor jack.®.Other special tools and equipment, such as bench grinders, drill pres-

- " sesy and hydraulic arbor presses should be conveniently located so as to be avaifable for use _ \J

by il] hands. '~ Cammon hardware items can be deposited in centrallx'located "lazy susan" type : ' )
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circle bins or specially constructed wooden box bins. Repair stalls must be well lighted and

ventilated. In the event that there is no exhaust eyacu?ﬁion system, flexible steel piping or
rubber heater duct hose can be utilized for the exhaust fumes.’ If a shop truck is organic

. equipment, it’should be located so that it is accessible to the mechanics. When size and .°
ability of vehicle to maneuyer make it necessary to perform repair functions outside the

~ . a

~- shop, .facilities and temporary shelters-are provided. .
4 o »
% + 0 - Office Jayout. 1In general, smalrshops requirg office space only for the equipment of -
' \\‘ ficer, the equipment chief, and the shop-clerk. In a §mall shop, functions of supervision, . ' .
production control,  inspection, and management are frequently exercised. by one or two per- .

sons. In larger shops, each of these functions may require the full-time efforis of one’or ,
more persons. Regardless of size, provision is made-in the office layout for all of fhe func-
o tions of management, such as: receiving and inspetting all equipment coming to the shop for
. . repair, preparing repair orders, supervising the shop activities, and maintaining_the required
" records and reports. Repair jobs are assigned through the of fice and final release is made
through the office after final inspection has been completed. Because tisis office makes ini-
tial and final contact with repair requirements, it is located at or near the entrance of the
- ‘ . .shop 2;requipment pool area.. B s
EXERCISE: Answer the following ‘questions .and check your answers against those listed at the .
2 _ _ end of this study unit. _ . 3
¥

1. List the two types. of maintenance areas.

» a. ] ‘ . . .
Y b, , ' -
2. State which of three types of servicing areas is the safest for service.on the
2\\ ' ' underside of engineer equipment. ' - ° \
!,/ ] N - R T = *

.Néyk Unit 4-6. SPECIAL TOOLS AND EQUIPMENT -

»

STATE WHERE SPECIAL TOOLS AND EQUIPMENT SHOULD BE PLACED IN A MAINTENANEE SHOP.

. In a maintenance shop set up for repairing all types of equipment, you will coordinate
- ' an ervise the work of gasoline and diesel engine mechanics.. The layout, of the shdp and
e the placemént of the equipment should receive considerable study. Thi¥ is where experience in
all types of repair jobs is valuable. You should know where the repair eguipment is needed
! andfwhe?e it is accessible to the men who will use-it. Without proper care and forethought,
COQ§iderab1e space will be wasted. In-addition, much timéimay be lost in shifting equipment
from‘one place to another. Where shop space is a factor, %pecific repair equipment is ar-
/ ranged in departments separated from the main shop areas or pliced in smaller adjoining shops
or rogms.’ . o . ) N
N < . . . ]
, - Special equipment. Power tools such as drill presses, arbor presses, and bench grin-’ N
ders commonly used in repairing equipment .should be located at or rear the workbenches in the : u
main shop areas. - The location of other power tools, such as hydrauljc lifts and lathes de-
pends on'how often these tools are used in the shop. ' In placing power tools, secare the, leg
- ?r base to a .level surface and make sure that they will not move” or bounce when in use. ‘Be-". ..
: ore connecting. stationary, electrically operated tools to power outlets, be sure that each, :
one is positioned\so that the starting and stopping switch is within easy reach. When the in- . ?/"‘
///’K stallation is campleted, try the tools to insure that they are safe. Let your men operate .
them -and consider apy suggestion they may have for improvements. These dpuble checks often | :
" reveal errors in an installation which-may affect the efficiency as well.as the safety of the ’
. maintenance shop as a whele. The master switch that controls all of the power in the shop
* ared should be installed where it can be reached jn emergency. Mobile machine-shops are = . “
provided to engineer field maintenance, units and sof®f enginger operational units. These mo- .
bile shops are.completed units in which tools and eqfipment are provided for most of the ma- :
‘chine operations required for majintenance work. If % mobile machine shop is not organic
L. ~ “daquipment, or if it.must be supﬁﬁemented with additional equipment, floor space ‘for each ma- .
chine and an adequate work!ﬁg area around it are required for the machinists and for the mate- e
jal being repaired or fabricated. Tool cabinets are provided fof machine tools and attach-
nts. Much of the work accomplished in the nMachine shop is of an exacting nature, and fin- = . -
ished product$ are held to close toleranceg. Adequate )ighting is“a must so that the worker -
may meet the_high standard of 'quality that i3 demanded. A workbench with.vise is required for
fiting, polishing, and other such jobs. .

R o - .
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v Welding equipment. Welding equipment used inside the shop area must be separated from

ﬁthe main shop area.  Nonflammaple screens or shields shpuld be provided to eliminate fire haz-
§ards apd injury to personnel. Welding stalls are enclosed to prevent glare and thjurious rays:

tof welding operations from interfering with other workmen. In cases\where equipment cannot be
:moved tp- the welding shop, the welder must go to the equipment. Transportable screens are

“"used to enclose the work and protect other nearby personnel. Al precautions must be taken to
~protect unshielded eyes from gtare and hot slag particlesw . Adequate ventilation oOf the
- welding shdp is a must and- should be provided, . ’ . - "

_ Air compressor. Before deciding where to place the air pressor, consider the uses
you have For it and where air outlets would be most tonvenient., The compressor will have to
provide air ‘for operating pneumatic power tools and for cleaning parts. By keeping.compressor
lines short, with minimum bends, you can prevent pressure drop at the air outlets. Short
1ines -do nat collect water as much as long lines ahd they are less likely to freeze in
cold weather. " If long 1ines are necessary and are (sed, install serveral condensatign traps

" and drain’ them frequently. 1f ‘the shop s a large one, it would be advisable to have more

than one compressor. _ _ .
Battery-gharging equipment. This is definitely a "must have" operation for any mainte-
nance facility, "vegardless of s7zZé. The battery.room must be in a wellgyentilated section of
the shop and, if at all possible, it sheuld be in a separate buildigg. The fumes from a
charqing battery are poisorfous and highly flammable. If possible, locate an exhaust fan in
the area of the battery charger. The battery room.should hive running water and an adequate
'supply of a baking soda solution mixed and readily available for instant use. Protective
.clothing will be worn at all times, and smoking in the area is prohibited. :

EXERCISE: Answer the following questions and check your ' answers against those \isted at the
end of thi) study unit. ) . . :

‘ 1. State where special tools and equiﬁment should be placed tﬁ a maintenance ibgp"

* |
L N
. -

Iy
X

2. Why shduld stalls be used in a welding shop?

S0 outsiders .canpot see what you are doing B :
.So glare and Tnjurious rays will not affect others °

So you will not be distracted while welding

To block out sunlight - ) .

Qo o

3. What advantage do short air compressor lines have over long ones?

L] kg

. 4. Which of the following shpu]d be praCtiFed in a battery chérging room?

»
» a. Smoking in work area - ’ {
b. Work in a closed in area S
, G. Charge batteries with caps on
d. Wear protective clothing i . '
Work Unit 4-7.- HEAT, LIGHTING, AND VENTILATION . .

) . X
STATE WHICH FACTOR DETERMINES WHETHER OR NOT YOU HEAT YOUR SHOP.

b}

© STATE HdH TO REMOVE EXHAUST GASES KROM THE OVERHEAD OF A MAINTENANCE SHOP.

Heat, 1lighting, and VentiIatidn for larger permanent maintenance shop facilities are
jncluded in plan specifications. However, installations of these facilities in the small or
temporary .shop will depend upon the individual in charge of the shop. \\\\ .

;Heat. Whether or not you Mheat your shop depends upon the geographical location. Heat-
ers shouTd be arranged to provide warmth where it is most needed. Persons rking at benches
require more heat than men working in the main shop area for comparatively short perjods. For
this reason, heaters are placed in corners convenient to workbenches and away from shop doors.-

Y




) Light. Foi proper 11 htin?, most maintenance shops depend on‘liahts arranged .in the
overhea the_maih shop aréa, 11ghts and windows neac workbemches, and extensiod or drop < .
Tights which Cﬂtplugged into electrical qutlets. Wheh you are in“charge of setting up.a -
shop, make -Sure t enough outlets are provided.for extension“1jghts and electric power - - U
tools? Only the most elaborate shops have enough windows for effdicient 1jghting. . . ,

. .. . . - .
- VYentilation. Removing exhaust gases becomes a big problem in every maintenance shop.~
* Large doors in the front and rear of the shop- and windows at the work benches will normally
. 7 supply all the fresh air needed, but even {hese are 4nadeq‘u,at"e ‘to remove excessive, amouhts of ( "
[ exhaust gases. These gases ri and are trapped in the shbp overhead unlgss ventilating faps - -
' - with roof openinds are provided# Normally ¥ i3’ up to’the supervisor of ‘temporary shop tq : .o
provide his own method of ventilation.. A plece of fl_eiible stepl”or nebprene hose attached to s
the” exhaust ‘of<a running emgine and ¢arried through”an-openipg in the byilding will- serve the - s~ N b,
purpose. Do not allow any unnecessarp operation of engines insidé the shop. - Whén statidnary
4, gasolinhe or diesel engines are used to supply or produce power {n the maintenance area, pro-.
vide exhausts for them, Do not depend upon natutfal ventilation through shop doors or windows. x

EXERCISE:: Answér the following -questions and check your answers égainst those 1isted at the ~
. end of this study unit. = K . . »

1. State which factor determines whethér or not you heat your shqp. e

T ' . i) il
3 -

T 2. State how to rémove exhaWgt gases from the overhead of a maintenance shop.

B o

SUMMARY REVIEW

In the preceding work u'nqvts-'you have learned the categorjes of maintenance and the
echelons of maintenance within each cagegory.’ You have also learned how to organize and lay o
out temporary and permanent mainténance shops.- You have learned the responsibilities for each
- - unit within the mainterance shop organization. Two methods of operation, which can be adapted - Ce
"~ to any”maintenance shop, were-described for Yyou. You learned where to set up specialr tools .
. and equipment for maximum use within the maintenance area. _ ) v

<
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) _'\, Answérs to Stidy Unit'#4"Exergises : ) . ' ,
(R . - . . . . . . L .. .
T - MWork umtdl N ' - ~ T '
- N ) . . ¢ .- . i
. g 1. Maintenance is the action taken to\retain. materia] in, or. restore material to, a ' t ..
. serviceable condition. ' — . S . L
2. a. TUrganizational - o Lo e - -
: 6. Intermediate : LT : R ~ L
A ~  ¢." Depot ! * - - : ) Lok T .
3. g. Orgamizational,-lst and 2nd . : o, A -~
. b.- Interfediate, 3vd" and ﬁh - T L . .o N RS v
- ., - ' c.’ Depot, *th . T ot PN .. S i
. P o B . . R - ) ' . . ‘,.
: Work Unft 4-2. - . .o . - v . 'R
a 1, To nffintainsengfneerl quipment or restore it'or a, serviaeeable condition . o
. 2. supervisory * - , e, . .o .
, 3. b. Equipmént officer o « . 0 B ' »
4. A good all-roupd mechanic . o T - " .
Work Unit 4-3. -, A S . ) . ~ - h
's ) - ._ i, 3 ' \ . ’ * e
- lv . e, y a M . ¢ . - °
- 2.7 d. . . - -
\ . 3. a. \ * N .
4. b. .
5. c. ©o ‘
- Work Unit 4-4. ' o Lo . ) ’
- . . . NG - v -
L. 1. a. Job method b . : - . - ’ i
: - . Propduction 1ine method - o v
X 2. snssv Unit. _ - ‘ Lo .
"~ ' .7 ) - . ) .
f Work Unit 4-§5, r ' . ) ' .
”, .\ ' .
1. a. Temporary . . ‘ . . !
b.* Permanent ‘ . )
. . 2. A grease pit. “ : A
> . . .
Work Unit 4-6. . x o ' . ’ _ '
. 1. At or near the workbenches in the majn work area. - L a B
. 2. b. So g]are and injurious rays will not affect others ) ‘ - L 3
30 They don't collect as much water. , ) : TN ' '
4. Hear protective clothing °* : ) : N ' .-
g HorkUnit47 4 o - - ' -
o R . -~
1. .Geographical location. 4
. e . By the use of ventilation fans #{th roof- -openings.. o . ) :
. ¢ : - . "
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Work Umt 5-1. RESPONSIBILITIES ' : : ) \

- ¥

~ ST STUWY UNIT 5 . | <.
SUPPORT FUNCTIONS - Y

. . . , ™ »

STUDY oUNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT YOU WILL BE
ABLE TO#LIST.THE PERSON(S) RESPONSIBLE FOR:-DIFFERENT FUNCTIONS OF ENGINEER EQUIP -,
MENT OPE ONS. . YOU WILL "BE ABLE TO LIST .EOUR CATEGORJES OF PUBLICATIONS VUSED FOR

~ENGINEER MAINTENANCE _YOU-WILL BE ABtE TO LIST THREE B SIC OPERATIONS THAT MAKE UP

- <THE SUPPLY CYCLE : . !

~ . v
N ‘. S - ¥

. AN
Section I. ENGINEER SOPPORT

. " LIST THE PERSON(S) RESPONSIBLE FOR THE ADMINISTRATION AND CONTROL OF SUPPLIES AND
_EQUIPMENT IN' AR\ ENGINEER SHOP . :

." -

' NAME THE PERSON' RESPONSIBLE;FOR THE PROPER USE OF AN ITEM OR ENGINEER EQUIPMENT

NAME . THE 'PERSON RESPONSIALE FOR PERFORMING THE ECHELONS OF MAINTENANCE ASSIGNED TO
« AN ORGANIZATION. «

Ejgdm\nistration and control. AIlf personnei from the Commandant o the newest recruit
are r

sponsible For the proper use -and maintenance of supp]ies and- equipment. Aithough the

administration and control .are the responsibility of your™seniors, you are responsjible to
them.
He provides technical guidance for the commander and controls the personnel in his un¥t. _He
is responsible to the-commander for actions of the personnel he controls. You are the techni-
cal represéntative of your maintenance officer or equipment officer. You are responsible to
him for your actions and for giving him as much technical assistangce as possible. You, are re--
sponsible for the proper yse and maintenance of the pub]ications and. form\-and. for prgparing

L]

The .equipment or maintenance officer is the unit commander's technical representative.

insure success of the mission. The information from these reports and records will be used to.
plan,
will -be compiled and passed on so that the budget can be computed and supp]ies can be ob-

tained.

schedule, control, and supervise équipment operation and mainteﬁance This information.

Directives' and other publications are used to guide administrative and control re-

sponsibilities. : 7 : .

proper ‘use.

Operational. The opewator is assigned an item of equipment and is‘responsibie for its
He knows its capabilities and limitations and should strive to improve operating

tecpniques “so that maximum efficiency can be obtained”without misuse or abuge. He knows‘the
number of hours that the equipment has\t en operated and is responstble for performing his
h

fimsts echelon maintenance and recording

e information required on the proper forms. He is

the one .that usually détects malfunctions.” The operator is responsible for reporting malfunc-
tions to the dispatcher and the equipment chief and recording them on the proper forms. When
properly completed, the forms used by the 0perator are turned in 4o *the dispatcher to be used
to complete administrative regords. .

-
. *»

Maintenance. The'-equipment mechanic s responsible for performing the echelons of

maintenance assigned to his organization. He will assist the operator, when needed, with
first ‘echelon maintenance. He {is responsible for reporting misuse, abuse, or lack of main-
tenance to equipment and supplfes. Nﬁfis responsfble .for repQrting and recording the supplies .

used to maintain or repair an item
- the maintenance and repair of equipment and the recording of required- information,

equipment. Publications are provided, to guide him tn

LY

all assignments to the best of. your ability. You wi]]“provide assistance and supervision to .

EXERCISE: Arswer -the following questibns and check your answers agathst those listed at the
3 )

-

end of .this study unit. f .

1. Name the perSon(s) responsible for the administration and contro] of suppiies and
' equipment tn an engineer shop. . ) e

2, Name the person responsibie for'the proper use of ﬂh item df engineér equipment, -

3. :Who is reSponsibie for performing the echelons of'maintenance ds’igned to an or-
ganization? +

-

-

'~

1
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. Work Unit 5-2. YQUBLICATIONS  # o N _ . |
) . ‘ ' . N . * . \'
: " ST THE FOUR CATEGORIES OF PUBLICATIONS usEDTBOR ENGINEER MAINTENANGE. . =

- L
fhere are many pages of printedmatter, both cglwercial'an®militany, to asiZt=and:

N guide

od..> Some are_ law and some are to be used as only. . PuBl'catipg&rfal1 intg dif- .
“ —F erentfcategories and may be located in different our brganization. They include .
» , " hooks manuals, manual or letter;txpé directives, orts, ang'other'such items.

v “ -~

: Marine Corps Order P§§00.31 . M;rine QéFps- ufYgAtions aed.Printing Regulations * -
. -governs the printing and controlsof Marine Corps publications. “SECNAVINST (Secvetary of the
Navy Iastructions) 5210.117, is the Ngvy-Marine Corps Standard Subject Classification System .
- for documents. Théseé are numerital.classificatiqn codes sich.as: 000-series, -Operation and - - - ' .
Readiness; 4000 series, Logistits; 5000 series, General Administrative and' Management; 7000 -
series, Financial Management; and the 10000 ser1g§,1éﬁnehal Ratertal. They pertain to the :
subjects with which.the supply and matntenance pehagun;1‘pra mostly concerned. The publi-~ "
cations which pertain to the mgCthanic are usually lecated”#"”the maintenance office. However,
some units may use the company office or the supply sectiogn .as the tecynical library. Ihe.d%e
- of an up-to-date publication tihat has a¥l the datest.changesg is justay-.important as using the ' .-
a correct publication or vehicle part. Check theipublication date, changes and their dates, and
) the letter of promulgation. These ftems will indicate the dccuracy of tne publication and.its
purpose. 'Publication changes shou]d‘be recorded on the page provided near thé front &f the
manual. ) * ’ T , . - . -

. '
4 .

Marine Corps Supply Manual (MCQ P4400.19 ). Thjs is-a 5-volume publication that out-
lines the responsibiTities of supply and maintengnce personnel. It contains general instruc- ]
tions that govern the allocation of funds for procuring new equipment and supplies. This, pub- , ’
lication is one source of information that wild assist you ‘in -keeping records, turning in ex- o
cess spares or gquipment, and turning in recoverable items. ~The complete set (a1l volumes) is

~usually maintained in the battalion supply office. : . ) .

\ Marine Corps orders (MCO's). These directives are printed in m;hual'or'letter—type o .
form. They are of a continuing nature and contain the specific information needed to carry’ o
out some particular ipstructions. They are reviewed periodically to reduce the possibjlity of o R

conflicting instructions and to insure that they are applicable and approepriate. A listing of
effective Marine:Corps orders is ‘distributed quartepdy so that ‘w'si\ng units can inventary their
directives. They are usually filed in the company office under the numerical subject\classi-
fication system. .

Marine:Corps bulletins (MCB's).- These letters are printed in letter-type form and have
the same force as a Marine Corps ofder. They are primarily informative or temporary in
authority. Bulletins will include a self-cancellation date. ‘Instructions contained in a bul-
letin should be followed carefully because they may be cancelled -before they have been com- ¥
pletely carried out. For example, if you received a bulletin that instructs you to turn in
all excéss tools during the month of June,. do so at,that time or you will not have a réference

-~ for your action and supply can refuse to accept the excess tools. Bulletins are usually filed
~  in the same location and under the same system as Marine Corps orders. )

. Technical publications. Technical manuals, stock lists publications, T/0's, T/E's, e
TAM's, -and special orders are only-a few of the technical publications that are not listed :
under the Marine Corps directive system. Information’concerning the Marine Corps: technical

' publications system is found in Marine.Copps order (MCO) 5215,14 series. A listing of au- ¢
. '-thorized supply and maiptenance technical publications is the stock list (SL) -1-2. Technical .
publications.are to be maintained in a central location that will best serve all technicians, ,
usually thd equipment office and/or supply set_tion.s From these publications you can find the :
u

answers to your operation, maintenance, and supply eiyions. S _ _ .

Technical manual (TM). A technical manual contains informatfon, instructions, and oy
procedures of a permanent nature pertaining to, the operatiom, maintenance, and . W
hand1ing of equipment. Some manuals pgrtainﬁto equipment or equipment components - -
in general, while others pertain to a specific item of equipment or a component,
General TM's pertain to a group or a.class of equipment or equipment components and -
are general in scope and coverage. They cover subjects such as Detroit diesel en- ;
gines rather than a specific item such,as Detrgit diesel engine 3-71 series. They o "
- are identified by a number that consists of thred elements: the first element is e '
. the  designator, technical manual (TM)¢ the second element jis the grqup or class
number, a 4-digit Federal Classification number; and the third element is a point
. number, indicating the §§huence of the manual published under that subject. The )
. third element may.also contain numbers which indicate,the echelon to which it -

* applies. é@} _ \ - o _

. « . ) R . . .
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For example, TM-47Q0-15/1 Tactical Equipment Records Procedures has the basic
» - 3-element numbers under th& Subject cTassTTication syStem. & first element {TM)
is the publication"designator for ‘the technioal manual, the second element i$ the
subject classification number (4700) pertaining to tactical equipmentyrecords. The ‘g
. ’ third element (15) indicates that the publication applies to a1) echelons JTirst : _
> N . through fifth. The /1 indicates that this is the first publication. .Other general. '
' : gu’blications such as technical instructions (TI1's) are humbered in, the sameuanner, = * _
_ {~ but contain additional numerals followed by a /, prior to the sequence numher in _—
8- ’ ' " the third element. These manuals refer to the echelons to which the instructions . AR
'within the publication apply. For example, TI-6115+15/1 is the technical instruc- . 0
tion (TI) for enginé genefators. .The 6115 is the Federal supply classification :
number for engine generators; 61 is the\kederal group, and 15 is the class. It is,
" first through fifth echdlon, and it is the first publication under this subject -
fumber (15/1). Department of the Army pudications used by the Marine Corps do not
fe)1ow -this numbering system. . t . ' .
1 Spécific. Publications pertaining to individual items of equipment or specific
components use three elemegt numbers. The first element is the desigpator and the
- second element is a 5-digit basic publication 1D (item designator) niber which has@ .
been assigned to that item. The third element is a 2-digit number which indicates = .
. . the echélon of maintenance to which the information applies. For example,
‘ . TM-7542A-12 1s a technical manual for the Case. MC 1150 Scoop)oader and CQvefg‘
’ information pertaining to echelons, first through second. .This is listed in the
: TAM by TAM number B-2463 and ID number 7542A. The letter A*ih the second element
- 7542A indicates that the TM pertains ‘to the Casé MC 1150-Scooploader procured under
4 ® that contract. . v . . ' ) s - ‘

Lubrication instructions (LI's). Specific {oformation pertaining to the servicing,
“Tubrication, dnd related preventive maintenance procedures for a specific item of - .
equipment are covered in the LI, often called’ the, lube brder (LO). The LI will .
: have a drawingdof the 1tem showing the location of the check point and the time .,
‘. . intgrval. It will show the types and quantities of lubricants for the different :
¥ points. On some lubrication instructions the nymbe! of fittings uséd to lubricate
a specific component is-also shown. The lubrication 1nstruct(oq¥pnd the
Tubrication chart in the TM are almost identical’, but the L1 will most likely
contain the latest changes. " ) -~
. e . .
Modification instructions (MI's). Instructions which authorize or direct
. ¢ mod¥fications of equipment and furnish the techni®al instructions on how to make
them are contained in MI's. The MI is usually the type instruction and: e
authorization received after submitting an Unsatisfactory Equipment Report. They
- are numbered by either the general or specific numbering system; the same as '
¢ . described for TM's. An MI will include the following information: * '

. »

Modifica@ion to be made. ' «2 ) o
' How to make the change. . a . - ) ,

. %

Materials required and those to be discarded. = - ' _ ‘ -
A { . .
MOS required to perfort the modifiytion.

Time required to complete the modification.
N (i‘ Where the cha%ge will be recotgedl

‘ The_engineer eqdtpment mechanic is responsible for making those modifications

within his echelon. He will review the Ml ffle prior to servicing qr performing T
. -scheduled mgintenance or repair touinsure that the changes and modif¥ctations are 2
included. . ST
., \ t

Technical instructions (Tl). Technical advice or information pertiining to
équipment will be furnisheg from time to time in technical instructions. A TI may

.Y - be nymbered by the subject classification code, the Federal group classification, ¢
or the sgecific item aé§T§ﬁator. (See above Tor examples.] Some TI's will contain . : B

dnstructions for making minor modifjcations. .~ .
‘- a - ' : o : ’ N '
& e 0t o . .
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: *~ EXERCISE: Angwer following questions and check your answers against those listed at the
. enéwof ip?s Study ugig. .. y . ’ , .
) . r . - : ’ 3 . 2N
1. List the four categories-of publications used for engineer maintenance:
.- [ ., o ) . ! ’ , :
- 7 . a. E ) N ) ) . C. .
. “"7\\ b, Lo o . J . d. N - T
. 2.7 Under which category do TM°s fall?, ey s : ' .

. N . : . - T ~ )
3. lnstructions which authorize modifications of equipment and furnish the technical
jnstructions on how to make them are contained in N
A —
¢

~ R .

) i '
Work Unit 5-3. RECORDS, FORMS, AND -REPORTS

] K
STATE WHERE ENGINEER RECORDS, FORMS, AND REPORTS SHOULD BE LocAXED. .

. . Administrative. Engineer equipment records and forms are\maintained by the
adirinistrative unit.= This unit consii:; of ,the equipment officer, equipment chief,
Th

y dispatcher, and clerica) pgrsonnel. records are used to plan, control, and dispatch
equipment; schedule maintenance; and réco equipment age, fuel consumption, and mileage:
: These recprds and forms fall into'the catégory of -adminstration and control. Some of the .
. » information required for the administration and control unit.is obtained from the operational
r and maintenance records (records completed by the operator and the mechanic). The records, o
' forms, and reports found in TM 4700-15/1 are maintained by the equipment section in accordance . N
with instructions contained in Marine Corps orders and publications. If more coverage is o
. desired, ‘it can be found in the MCI course 13.42 Engineer Forms and Records. Z . ) . R
_ \ ARLEL . "
EXERCISE: Answer the following questions and check your answers against thogg;listed at the . { _
e end of this study unit. . ‘ - ot
1. State where engineer recards, forms, ani;feports should be located. : !
’ L4 . x %
] - ¢ - v 7 - oo N
. 2. Thege records and forms cannot be used to schedule mainﬁgnangg. ' . s - /}, N S
a. True { . ) b. False' _ —_— : - _‘l;%: i"' ) -
N 1% . iy . ' € a‘. 0,
- Work Unit.5-4. INVED ,‘ggESGAND INSPECTIONS , ' :
. . s R ’ ’ ) k
! _STATE HOM :{#TEN INVENTORIES SHOULD BE CONDUTTED. R M ‘
% "._._:;"__‘l . ) ) i
DEFINE THE PURPOSE OF AN INSPECTION, ’ Y
% Since_ the requirements for storage areas will vary greatly between organic units, no. )

attempt, is made to assocfate specific requirements far a particular organization. Every
organization maintains at least a 1imited amount of material for its own use, or possibly for
. issue to using units which it supperts. In the FMF, mount-out stocks must be maintained in a -
state of readiness for deployment on short notice. At post and station activities, storage
~ conditions are probably more stable, and more permanent storage provisions are established. ' i
,The same general requirements for control, inspection, storage, and protection of supplies ' »
- apply. to all units. The following information applies to all units. . :

Inventories. A complete physical inventory of all items of supply is required at least
once each fiscal year.° At this time, property control records are compared with actual
quantities of items on hand, and ghe necessary adjustments are made to account or any
differences, " '

_ ~ Inventory at the responsible level. At the responsible unit property officer .
} Tevel, custody cards and informt1 property recards provide the basis for the
inventory. The inventory officer may be the responsible unit property officer, the
: supply/pq‘i:rty contyol officer, or any other officer designated by the commanding
. officer, ter all ‘items have been inventoried, quantity adjustments.for items
’ 3 maintained on informal property records are processed :by the responsible officer. . .
' Adjustments for items on custody record cards must be ‘reported to the .
' supply/property control officer. ' '

4 . | v
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lnvgntory at the supply/propexty control ‘of fice level. At the same time the
thventory Js held at the responsible officer Tevel, a complete.inventory of all
items on hand>is conducted at the supply/property control office storeroom. This .
_inventory is generally conducted under the control of the supply/property control
officer and includes a verification ,of the unit prices, mathem&tdc;l accuracy, and

" ¢completénass of property records. ., 4 .

I

Adjusting property‘control records. Upon completion™of the inventory at the
. responsible and sugply/property control office levels, all reports of shortages or
o - overages are reviewed by the supply/property control officer. Upon completion of -
. this review, appropriate action is taken. Wheh all adjustments have heen prepared,
- approved, and posted, the property control records are stamped or annotated to
¢4 indicate INVENTORY (date).’ The supply/property control officer notifies the

commanding of ficer, in writing, that thg inventory has been completed, and ' ,
furnishes the redults. -~ L. , _ T .
Inspections. The.purpose of conducting inspections will vary with the type of ‘ i

Vinspectiongﬁnd'the person desiring that the inspection b& made. Inspections are generally
conduCted to determine and evaluate the supply and maintenance performance of a unit or’
!t;qrganizatidn._ This may be done by etther.conducting planned, systematic physical inspections
or reviewing and evaluating reports that are prepared interhally. To.be most effectivye,
inspections should, be planned, scheduled, and tonducted bg qualified personnel on a continuing
basis. ‘Organizational inspections are a command responsibility and will be scheduled and
preplanneq to cover the entire supply and majntenance ‘area. This does not, or.should not, )
prevent subordinate units within the organizatiop from conducting internal, limited, or spot
inspections. to dfterming where deficiencies exist. -What was satisfactory last month may not -
.be this month. }Jnspections should serve two purposes: to discover and advise the unit :
.comnander .of thoge conditions that require carrectipns as well as arf overall estimate of the
unit'd performafice and to correct whatever deficiencies have been discovered before they
. etome or create major problems. : C L
EXERCISE: ~ Answer thé following duestions. and check your answers against those listed at the
end of this,study unit. , . ‘ .

- - .

1. f)‘How often should inventories be conducted?

2. Define the purpose of an jnspecfion. N ' : r e .
‘ : Section II. SUPPLY SUPPORT . o -
Work Unit 5-5.° MATERIAL CONTROL - | L I

a

DEF INE THE TERM SASSY.
LIST"THE THREE BASIC,OPERATIONS THAT MAKE UP THE SUPPLY CYCLE. .
»- o\

-

~ of dollars and thousands of 1nd1¥jdua]§: The Marine Corps, because of its size, has always
attempted to keep the number of persons directly engaged in Supqu operations to a minimum.
To handle the increasing demands on materjal control, ‘major steps have been taken t!hanize
gBmt

- Puﬁgdse. The, support oé%modern—day armies is a worldwide operation-involving bjllions

many routine .supply operations, Darticuléhly,in data collection and reporting. Thi
decide what 'igms are needed, where, when, and in what amount. The availability and ¢ondition’
of equipment WHITh is used for training must be maintained in a ready condition for combat.
The availability of repair parts are of direct concern to those responsible for supply support
in the Marine Corps. , The what, where, when, and in what amount regarding these items can oply
be obtained from one source, the yser. Only he knows the preserit condition of his equipment.
From this information he ordbrs the replacement parts accordingly. It is on this basis.that
the supply system provides supply support. . Regardless of supply support plans, supply support
dependg on tHe -efficiency and accuracy of the men who perform in the supply field at the using

. or organic supply level. To insure that all units perform their supply responsibilities in
the same mannef, cértain_standards and procedures have been established. Takerw together, - they
are referred to as organic property control. Effective performance of property control '
functions will provide the valid information required by a Commander to inteliigently .
determifie hi¥ ability or capability to perform the mission of the unit. On the other hand, .
the improper performance of these functions may greatly affect_the material or financial
position of other units or organizatfong. It can also lead to waste, unnecessary overages,
and ‘shortages of supplies. o . :

mechanizationéiﬁovides a rapid means of gathering the “information needed to intelli y

4 . .
. . . .
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Supported AEf¥vjt1g§;§§§bly-g}stem'(5ASSY), Yhis system is now used by, and works
directly for, the opEratihgwfdnces. thta]ibns, squadrons, and separate cofipanies of .the FMF.

'SASSY centralizes accounting and record keeping. Manual.reporting is reduced primarily to

transaction reporting.: The-coﬁzépt of SASSY revolves around the daily or perigdic transaction

renortiIng between the "using unit and the SASSY Management Unit (SMU). More coverage may be

+

thainéd_by enrolling in MCT_course, 30.9, SASSY: Orgdnic Procedures. - . .

. Property control ip Fleet Mariné Force units.- Theénission of the FMF requires that. a
high degrde of readiness be maintained at all times so that any assignment can be accomplished
with maximum gfficiency. Unit commanders will exercise their command responsibility regarding
the supply function when they strictly enforce control of items based on established
allowances. . ’ - : . '

~

Each Marine air qroup, battalion, separate company, battery, and squadron, has a
préperty account and is administered as a supply element. Material required by
subordinate units, that is, company within the battalion or platoon within the
_.company, -is accounted for on property records and ¢ustody cards prepared and
maintained hy the supply element. 4 . . -
Stock records management and property control administration are usually deleqated .
by the commanding officer to.the supply officer. This officer is then T8 Tired to
3 - perform the technical duties fnvolved in the determination of reauirements; o
requisitioning; and the receipt, storage, issue, accounting for, and disposal of -
material. The degree of effectiveness of any FMF unit is directly relatdd to®the
> efficiency of its supply performance. The performance of a unit may well rest on
N\bhow well supply does its job. . - . . -

The supply cycle. The functions of supply are many and varied. They may be divided
into three basic operations which together make up what js known as the supply cycle:
determination of requirements, prbcurement, and distribution. These three aperations.are not
separate functions but are interrelated. If .ofie of these functions is missing from the cycle,
there is little justification for the other two. There is no point in determining the items
you need and then proguring them if you do mot know how you are going to handle them when they
are received. You may have troyble distributing matesial to using units if you do not know

) - —_—

how to obtain it. o

Determination of requirements. Of the three supply operations, probably, the most
important is the determination of requirements. It forms'the basis for the entire
operation of supply within the unit. Because of its .impor'tance, it is a- g«
responsibility of each unit commander to determine the requirements of his4 %
orqanization. Oetermination-of requirements is beSt defined as the determi
of the needs or demands for equipment, resources, facilities, or services, by

specific quantities, for specific periods of time, at’specified times. Basically
it is knowing what you need to operate. { .

Procuremept. Thi¢ is the tool or method by wh&{??geeded material is obtained.
Procurement can best be defined as the act of reqiPsitioning, purchasing, renting,
leasing, o otherwise obtaining supplies or services. Althqugh the term Lo
procutement is commonly used in the MarinecCorps in reference to the purch?’{of
supplies from sources outside the Marine Corps, it is not limited to that m€aning
when used in reference to tha supply cycle, For practical purposes, the term
procurement pertains to theﬁ%cﬂuisipion of supplies and equipment, regardless ;of

source. .
Distribution. The final-element of the supply/f§::; is distribution which involves
the methods and means of m0vinq supplies from where they are initially received to

“  the user. Simply- stated, it is the issue of supplies to the individual or unit for
which the requirement exists. Distribution also includes the receipt, invoicing,
and accounting for supplies. o T : :

~

EXERC}SE: Answer the followng questions.and Check your answeﬁs qgainst tho§§ listed at the
end. of this study unit. < - . LU

1. What does the term SASSY stand for?
. -

. \ X é '
2. List the three basic operdtions that make up the supply cycle. . .
O . e o e N
a., ) b. - ) C. V.
a - . AR 3
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T . Wovke Unit 5-5. ORGANIZATION AND FUNCTIONS =~ ]} o ' A
T N : ’ - "
) -, ; STATE THE FUNCSTON OF THE PROPERTY ROL OFFICE : b ' , N
- . . - I
- ’ Introduction. A property control office may be known as post supply, battalion supply,

o : . or the supply office. The title itself .is not.as important as understanding the functions:.of *° —-= - e
" - "the unit. Thig is the office which performs the organic property control functions fqr its - . a
L ' parent activifysr unit. The property control office 1s organized into settions to perform - . .
o athe supply functions’ “required for support of the organization of which 1t’is a part. Wilhin

.o FMF unvgs (regiments, battalions, “companies), the functiops are kept to a-minium consistént * '

with the accoynting and reporttng requirements of the unit. At post or station activities, S
- the functions may hecome extensive, and a mgre complex. organization is required. The spécific . .
. organizaion of a property contro) office is Qatermined by the needs of each activity or unit. .
~ The organization i under the direction of the property control officer or supply officer. A
. The office is generally organized arouhd the function to be performed and within the personnel P
-+, limitations. Other factors whtch can affect the organization are: . "'ﬂ\;> -
’ L3 I d »

- " = Number'and size of supporred units.

. Size of storage area, if any, that ‘must be maintained.

- o Volume of-items controlled. ’ ) _ . : .
. Sources of Supply authorized. . 5o . . . co T B

Volumejof corresDOndence'or extent of administrative. duties. ' .
Functions. As a general ru]e the functions of a property control office 1nc1ude ' $ : .
administration, prbcurement, receiving, issuing, and maintaining records. These tasks are
grouped below with the applicable function.‘ Remember that these functions may be combined or
subdivii;d depending upon the size of the organization.

. ] Administrative section. - . . o ,' *
' ‘v, : ) ' "
Aqminlsterlng a ating the property control office . ot L

—

. N >, Y
' f]‘,‘ - Preparing all o dence pertaining to supp]y adm1n1strationa . %
- . & B 9 "
-~ ' o Initiamting actibn at1ve tefreports of investidition and special - '
. . administration. -
¢ : . . ' _ . . :
v # Prescribing internal security regqulations to ipsure safeguarding of all .
o supplies and property contro] records. h? -
L _ Parforming 1nterna1 1nspect1on of supplles and exam1nat1on of property contro].J -
. . records. .. ~ . o
. Controlling transportation requests, mea] tickets, and “cash' on hand" ava11ahle M
. for mea]s and transfers. _ e
. . o ’é\ -~ L]
"~ Controlling issues and safes of Government property, and safequarding funds "
, derived from sales. » .
Keeping the commanding officer adv1sed of the status of supplies and the - §
operational efficiency of the organization. .~. - i
“Property contro) records maintenance section. : R » B Y : ' ‘~13ﬂ
. . ; R
Mainta1n1ng the supply records . T ), .
'(f- ' Processing re eipt and *xpenditure documents to reflect the transaction on thé o
' : records. l s ; . : 8
t Recommending ubstitutiqn and/or procurement act1on for replenishment of g
stocks, and e tab11sh1nggobligat10ns whén requested ftems .are not available for . -
1mmed1ate issve. % I
Preparing necessary quantitative and . monetary reports required by higher T 3
authority. _ ) » A

D‘ , ’} '
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“Reportlng apparent excesses for possible disposal action.. C

@aintaining records of nonexpendable(property in the hands of unit property

- officers. _
. ~
- - PQsting issues and recovery action on the appropriate custody record cards, and i &
. preparing new cards as required . . N 8
¢ ~ Y M A
- Procurement section. > ' .
) . .

Screening all procurement requests and determining the method of procurement.

I

Preparing requisition forms., . N
' Preparing'renuests for open purchasesé;nd/or purchase orders. ' _

. : Furnishing copies of documents to the fiscal ékficer for,Lbligation and -
A - expenditure of funds. _ o &

- -

- ' Maintaining written records of bids and quotations in purchasing ) ‘

Entendng into ‘contracts or agreements involving the expenditure of Goyernment
funds upon approval of proper authority.

Controlling imprest funds purchases, if required. R . -
. - _ ¥ . B
Receiving section. - _ . . . , . oo T

. ) ) Preparing records and distributing inspectiqn reports and rejection notices.

y - - Verifyinly and-accomplishing inhcoming bills of lading. oL

Forwarding.yerifying receipt documents tqtgroperty.ﬁecords.

»

) . Initiating action on material lost or damaged in shipment. , S

. - . - - N ) . T

¢ lssuing Section. ’ Y

' Issuing and withdrawing supplies from stock.
Disposing of material in accordance with prescribed regulations, and :
) ’ maintaining secords of such action. _ . _ - . - -

Maintaining catalogs, allowance publications,'and stockage objective data.

_ * Forwarding copies of issue documénts to property records.
o Not all the above tasks are performed by every control office, nor-are they the only
’ tasks that may be performed by some offices. They are fairly representative of the tasks that
may be encountered at various activities. A thorough understanding of the fundamentals of
‘organic property control will enable you to acquire and develop the additional skills required .
R for these tasks.

T, EXERCISE: Answer the following questions and check your answers against those listed at the
’ end of this study unit. _
1. State the function of the property control office. L "gﬁ‘.
Yo, Performing internal inspection of supplies is a function of which section in the
N . property control office? . .
. . o ‘ s
" al dministrative section v
b. Property control records maintenance section ' S

. €. Procurement section - _
- -d. Receiving section A E I

.
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“Work Unit 5-7. REQUISITIONMNG BN . | : .
/ . . . .
STATE THE PURPOSE.OF THE DD FORM 1348. : _ : -
The ability of a unit or activity to accomplish its mission May well dépend on the .
* supply support it receives, and more specifically op the efficiency of its own Supply .
function. In order to maintain 1ts operational capability, each unit must have knowledge of
three basic facts concerning ijts supply position: first, what kind of supplies it is '
authorized; setond, what kind of supplies it already has; third, what kind of supplies it . -
needs. Knowing what you are authorized and what you have™s the first steﬁ-in-defermining . .
what you need. At this'point you are principally concerned with what you do after you have " » T
. determined what you need. Ganerally, material needs -are satisfied by the submission of :
.requisitions to your authorized supply source. Many organizatfons have one source and some
-have more than one, inclyding commercial sources. ' S,
_ Normal supply channel. * The large majority of supplies and repair parts will be
obtg1ﬂed7through normal supply channels. * The requisition may be sybmittéd by you, the
equipment chief, or your designated representative, normally a parts clerk. Normally, the i
requisition is submitted on a 0D Form 1348 (fjg 5-1) which requires certain minimum oo -
R informatdon to be filled in the appropriate_blocks as shown in. the legend.. °* ) ;
. . N . a . . !
Vo A e ' r . S - .i# _ : 4
. : ‘ . . . . _ Vpi,y'( _ : 7
[ TN T — ' ’
o~ | sk ety ——4 - | S
o Ao o g T Laewvind TV R S DT U@L T T T e T —
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';‘. ‘_0,‘.1‘.3;&‘ Fﬁm‘r‘mm R o hed iy --3h(juin: b bt L ™ l 4 h - N
.‘. Sg !\*[;:1"’;“‘;0‘“‘ t""“’“‘ . tL "‘!?"s"'Fil'ﬂll" Aoeagm _\v_.‘A‘\_ : .: 5 BO
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.',"ir Lo . :fi‘!'l*.:.‘_'.,‘“' el l. . ! o . FIRTY .. ss-, R .g'._.“ .- ; .
S R A ARHNENEY i S S S
L § : ey Rk o e e ;
AN L IR S I, ‘Ig..;.]rrm e 11411 i il . 2
1 L )IIl.ll_l.:‘l:':uuuﬂnﬂln.‘nn nmn llnlnl)’ll!uﬂll‘l.ﬂllhnluuukﬂu\llhﬂﬂﬂ O_Iluuhlunhnnnn-nnnb. - k
A ) -
| . . LEGEND _ %
) t. Block A. Enter battalion supply office. . ! . o
2. Block B. Enter the applicable section of the requisitioner, for cxx’mple_——heavy equipmey
section or motor lrnnsp(:rl section. i . N .
- ’ ’ J
3. Block 4-5, Enter the NSN, PR
) ER
. 4. Block 7. Enter the unit of issue. oy %
< 4 : .";," v
! A 9. [;locl_g 8. DEnter the quantity desired or needed, . A i
8. Block 11, Euter Julitn date. C ) a . ! N N S
“v‘7 7. Block 12. FEnter the locally gesigned éerlnl number, Serial numbers Will be aasighed se- i
: quentially and will not he duplicated on the same day., Serialinumbera will be
agsigned by fiscal year, beginning with ¢991 through 9999 or i\] block sequence.
If volume warrants, start with ¢¢¢1 each day, week, month, or quarter, as .
. . RPPI'O[)_H_'“Q' - , ) . ' . ’ . T i
v 8. Block 20.- Enter priovity of request. &:{ | . o %
. 9, ﬁYOCR 1.-0. Enter brief nomenclatur.'e of item requeaibd. & o ; : R LAl
a T — ] - T -
¥ o . o ' :
g _ ‘ &y
, | Fig 5-1. DD Form 1348. \ i’
1 - . . . " \ \ .
' -~ . ¢ - \ ! 'y
L] . b - e .
' 13 , . o ’
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stST COPY AVAILABLE o
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g ' Penﬁing requisition file. -After you or -your -parts clerk have submitted your .
: requisition for the required supplies or repair parts, you should establish a_?ending ,
requisition file. This is simply your file copy of the requjgttion with yodr locally assigne
serial, number. Within a few days after submission 0f your requisition, the supply officer
. will give you a copy ofzﬂibrequisition which they submitted to their supply spurce. If you .
have not received this Copy within a normal time frame, you $hould check with the supply
office to see if the material-has been ordered and to make sure your requisition hasinot been:
Tost. Now that you have a copy of the requisition which was submitted by the supply office, _
you can throw your copy of the re?uisition away. You should now establish a second pending . .
requisition file which consists of file cogies of requisitions submitted by tqg supply . . '
“office. You now have two pending requisition files; one which contains copies;of your
requisitions which have not been ordered by the supply office, and a second file which '
contains copies of:requisitions which have been ordered.

Backorder validation.. After you have Submitted your requisition to the sypply sour
and have rédeived4{oun fiTe copy of their requisition, you cannot afford to just sit back
forget things until the material is received. Current supply o¥dasrs require the supply
officer to conduct a batkorder validation with your records four times a year. This is simply
a procedure used by the supply office personnel and yourself to make sure that all information
in your pending requisition file agreds with theirs. Most supply officers sét up procedures
to accomplish this backorder validation more frequently, such .as once each month, in order to s
reconcile errors or discrepancies on.a more timely basis. If the supply officer has not o
estab- 1ished ¢his procedure, you should consider doing it yourself. This can be, accomplished
by $imply taking your pending requisition files to the supply office and setting down with'the
= . supply office clerk. : You should check each of your pending requisitions with the copies on
- file in the supply office. At that time ygu must check for changes in stock numbers, quanti:
ties, and other data which may have been changed or an error has been made. Also at this time’
the supply office personnel may be able to give you gurrent information such as when you may o/
be able to expect to receive the items you requested. :

e

Requisitioning from self-service centers.

Introduction.  In the Marine Corps ‘supply system, there are-certain items which -
are Jow-cost, fast-moving, expendable supplies.® These {tems are very suitable
! . for issue to organizations on a pickup. or self-service basis. -This method .
- éliminates the normal delay for requisition processing and pulling and marking
- of material for deTivery or pickup by the requisitioner. This type of .
’ operation within the Marine Corps is referred to as a self-service center. The
same type of operation is conducted by the General Services Administration and
by other military services. Those self-service centers have four basic
objectives: ' .

-~ .. Improvement of supply support to using units by‘providing a single
distribution point for specified {tems. ? .

"Simpliffcation of supply and accounting proceduﬁes by using she
» . - selffservice center as |the single requisitioming agency rather than ’
- subm\tting individual requisitions to the stock account. ¢

Improvement of supply practices at the unit level by discouraging tite L
ordering of excessive guantities through the assurance %0 using units that ' o
: supplies distributed through self-service ‘fnters are available at all : .
- A times on a self-service basis . ' : -

- ol .
. Increasing the cost:consciou§ness of consumers through the use of monetary : L
2 b controls. The self-service c€ primari)y responsible for providing R
A o supply support to organizations geographically located’so that an ) _ L
' authorized representative may conveniently visit the self-service center R A
and obtain the desired supplies. '

Sel f-service center gustomers. . When the supported organization is located on
: the same base.aS'the'§§Tf;serv1cé+center. or within a reasonable distance from' . .:"
. the base, am- authorized representative of the supported unit will purchase in '
o _ «person from the self-service center.. In order that representatives of
~ 207 1. supported organizations may identify themselves -as authorized customers,
o . " credit plates are issued by the self-service center. Commanding officers, as
' customers, are responsible for the type and quantity -af items select®.by
: . _customer -representatives. The self-service centér has no responsibility for
verifying or checking the allowances of items selectéd by the customer
representatives. o :

§5-10 . .
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- Issues from self-seryice centers. Only authorized customers, those who have an,
. authentic credit plate, are permitted to purchase supplies from self-service W%
centers. The customey must shew his credit card as his identjfication before
entering the self-service center. He then selects the desired items from
shelves or bins on a self-service basis. At the cheekout counter, the cashier
_ 1ists the selected 1tems on ‘a cash register. After all items have béen listed,
. - thefcaihier totals the sale, imprints the customer's tredit plate on the sales
: tape, and asks the customer to sign the original: copy of the tape. A tripli-
cate copy of the tape is given to the customer. The customer regresentative is
required to sign a receipt for serialized "items. - CF

B . r - .
A catalog lists all items available from the self-service center and other in-
formation regarding the operation of the center. This cataleg is published by
the attivity which operates the self-service center and is distributed to all
acttvities authorized to purchase from it. The catalog, which is th? basis for
all issues, contains the stock number, item name and description, unit of
issue, and unit price. ) . , !

-
[y

EXERCISE: Answer the following questions and check your, answers against those listed at the
end of this study unit. : ; . )

Y

1. State the purpose of the DD -Form 1348.

2. After a requisition is filled out, which file does it. go into?

: ' . . .

SUMMARY REVIEW VY ' ’

In the preceding work units you have learned the personS'igsponsib]e.fqr: the admini-
stration and control of supplies and equipment, the proper use of an item-of equipment, and
performing the echelons of maintenance assigned to-an organization. You also learned thg four
categories of publication used for, engineer maintenance. You learned where engfheer records,
forms, and reports should be located in the maintenance shop. .You also learned how often in-

- ventories should be conducted, and the purpose of inspections. You learned what the term

SASSY means and ‘which three basit operations make up the supply cycle. Finallyy the organi-
zation and function of the property control office, and the use of DD Form 1348 were described

for you. .




Answers to Study Upit #5 Exercises A | ’ g ;
, Work Unit §-1; . — : : o
1. The maintenance officer ' ' ‘ s
2. The operdtor . . )
» . 3. The unit mechanic - ’ ’ ' . \
' ' Work Unit 5-2.3¢ . . o B ‘ ’
1. "a., Marine Corps Supply Manual ‘ . o
b. Marine Corps Ordeys - : ' N
c. Marine Corps Bulletins .
d. Technical publications ' -
2. Technical Publications . . .
| Modification Instructions . - :
. ' : "} v
Work Unit 5-3. !
1. In the administrative unit X
o 2. FALSE
Work Unit 5-4. . _ . S \ . 4 .
. . \ .
1. Once each fiscal year - l’ -
2. To evaluate the slipply and maintenance performance of a unit or organi zation . ° _
! Work Unit 5-5. - : . ' -
"1. Supported Activities Supply System ’
2. a. Determination of requirements : . . .
- _ b. Procurement ‘ : e : '
c. Distribution : ,
o _ \ ‘
' Work Unit 6-6. o . . o ﬁ
1. To.perform the org_anic pmperty contro1 functions for 1ts parent activity orunit - = )
: 2. a, Adninistrative section < v .
\ ’ . . - v
\Work Unit 5-7. |, . )
e . .
1. To requiNtion spare parts and suppHes ' T _ -
2. Pending reduisition file .
' ¢ . N Q. N
) . Wy
\ ’ ' _
- _ .
. D -' y /
R ' . e . . i




ENGINEER EQUIPMENT CHIEF . u

- \
. *
' ‘ ) Review Lesson ' e
~

INSTRUCTIONS: This review lesson is designed to aid yoy in preparjng for your finaf exam.
You should try to complete this lesson #ithout the aid of reference materials, but {f you do

not know an answer, look it up and repember .what it is. The enclosed answer sheet must be .
filled o:g according to- the instructions on its reverse®side ‘and mailed to MCI using the en- .
velope p

. (MCI-R69) which will be mailed to your commandihg officer with your final gkam. You should .

vided. The questions you miss will UE 1istad with references on y feedback sheet ;
study’ the referencg material for the questions you.nissed before taking thjl;inhl exam.

. . . ~ . >

A. Multiple Choice: Select the ONE answer which BEST completes the.statement or answgrs the _
question. After the corresponding number on tke answer sheet, blacken the approgriate R |
circle. - - : o ) ’ '

.
. ! - 2

»
]

o Value: 1 point each ‘ ' ‘ . :

. . N - ' - .
- ) 1. During which phase of an amphibious operation should you plan for the amounts of con-
struction materials, equipment; and troops needed for an engineer task? . !
. a. Scheduling phase ' c. Plannihg phase
* « +b._ Reconnaissance phase ' d. Execution phase .
> . : .
o 2. Which types of weather are best suited for construction and earthmoving operations?
T a. Cold weather , , c. Hot, dry weather ( o
’ b. VYery rainy‘lpather . d. Warm, Yight ratny weather v
3. Which charactertstics influence the typp of equipment and construction protedures to be . g |
used &t a $onstructioh site? _ M :
a. Topbgraphic characteri;tics - €. Leadership characteristics ' . .
b. -Weather charatteristics ) . - d. Equipment characteristics X

» ¢ T

4., The local resources that can be used at a conétrﬁction site include labor, ﬁatenials,

. and . . . . . ,1’,!r

a. known saboteurs c. Tunservicable-eduipment' )
b. equipment - d. medical personnel : - _ §§

5. Which is the most desirable form of work assignment?

<
»

a. Fdve paragraph order . ' c. Logistics assignment
b. Job assignment . d. Uni%gtask assignment .
. . . R ;. * - . “Q .
6. Four types of information in an engineer rgﬁpﬂrafssance are routes, defensive positions, . .
storage areas and . . >
a. types of equipmeqf the enemy is using. ¢. natural materjals resources. . »
b. number and location of hospitals. d. types of local labor available. :
7. The three types of personnel that can -be uséd to accomplish an engineer operation are . ??f
-troop labor, local civiljans and - :
a.  wounded personnel. I ‘\‘E Americaﬁ‘!ivilidns},
b. prisoners-of-war, \ d. children. = -
8. You are éupervisinﬁ a project that éiquirqs 50 acres of land to be cleired. You havé
estimated that your dozers have a capability of work output of 0.25 acpe per hour. How ' ‘
many machine hours will:-be required te qomp1ete this assignment? Thq;fqrmula Mfg
Where: M = maChine hours a = area to be c[égréd b = dozer output per hour.
a. 150 hours ' I 0 hours’ a ‘ T o

b. 175 hours d. 225 hours - |

A




9. You have 1 your geork Force four dozers working two shiTts of 10 hours each. Using

’ 220 machiae'hour , how many days will it take to complete the task? The formula: -
n=___ here: D = days .M = Machine hours a = dozers b = hours of work
axbxc ) y ach .
*‘ \ P)
c = shifts. !
» . . . ¢ - Y
a. 2.50 days : c. J.00 days . _ 1y
. | b. 2.75 dws b ., . d.. 3.26 days - : ~ (
’ . 10. What is the purpose of fhe equipment requirement schedule? ) (
a. Yo show daily deadline. " _ ) ._ L4 . “
b. To show parts requirements. = . R -
v c. Vo show the amount of equipmqﬂ't needed for daily requirements. .
d. To show the number of troops required d{]y. :
11. What is #he purpose of the equipment assignment schedule? - ‘ ' o ' Y,
' . wa. To.show equipment usage during a constrgction project * S
b. To allow subordinate units to plan their equipment usage more efficiently '
c. To shoy equipment -deadline figures during a construction project
d. To show the number of troops required to complete the project
12. The two schedules whichﬁ;make’ up the construc}ion operations schegule are the work X
. esti- mate schedule and"the . . . : .
" a. eqipment schédule. - ' - + ¢. equipment assignment schedule.:
s b. work assignment schedule.- d. deadlined equipment schedu1e(. . v
» 13. Three simplified methods ‘of reporting production. progréss are the daily report, the
accumul ative report, and the . . : .
' a. monthly report. e T c. morning report. )
b. equipment report. N d.. fragmentary report.

B. Matching: 1In the group of items below (14-18) wmatch the supervision factor in column 1,
with 1ts description in blumn 2. For each item, select the ONE letter {a, b, ¢, d, or e)
indicating your choice. After the corresponding number “on the -answer sheet, blacken the

. appropriate circle, , . : v -

h r

Value: - 1 point each : ‘W
) Cdlumn 1 . * P Column 2 oW
Ve ) . . * i ; hd S -
Supervision factor ' ' Description ~ : 4
14.. Defense and security of job == ) a. Continuous flow of knowledge and
. - : ) information. ‘ o
- 15. Morale ) C b. ~Weather, terrain, safety, R .
_ . - precautions, insects and’ vegetation v
- ) 16: Health - - ) _ affect this factor. N 4 P
' " , c. Adequate.warning and outpost systems.sg '
17. Training * . d. Fhe mood or spirit of an individual 7.
: or group with respect to performance ~
18. HWorking conditions . « and devotion to duty: . _ .
R .o e. Anything that affects or damages ! L
. . . " members of your crew lowers e
. . s production output, which in turn . :

_affects completion schedules.

€. Muitiple Choice: Select the ONE answer which BEST completes the statement or answers the
question. After the corresponding number on the answer sheet, blacken the appropriate
cirele. . ) : L - .

.

Value: lpbint'éaci'l L " R - P

19. Three “techniques of gquipment supervision are inspection, maintenance and

i
R
iy

: " a. _personnel rosters. : C. reconnaissance reports.
- b. project schedules. - d mainter_\m_t:% schedules.

N




., 20.

21.

22.

24,
25.
l’“
t26.
—
¢
27.

" Two téchnianes of job supervis1on are pprsonal 1nspection and : . 4
- /—\ . ’

a.” physdcat Fitness training.

b. close order drill. : . ) R

c. e]iminatiq%"of bottlenecks.

d. reducing tMe number of tronps -and equipment availa?le.

What is a bottleneck in relationship to dn sngineer_projéctl

a. HWhen the project is running smoothly and no problems are visibie,

b. A factor which causes a decrease in work output.

c. A j@ctor that can be used as a training device after succossful comp19t1nn of a
pr ject. . .

d. actor that can increaso work 0utput

What is the purpose of*an inspection? °
a. To harass the operators into doing proper maintenance -
b. To allow commanders at all echelons to determine the serviceabihty of their
equipment
c. To allow unit mechanics something to do during slack periods-

How often should an equipment inspection he held? . - _ T, )
a. Often enough to demonstrate tohthé trddps-that emphasis is placed on preventivé "b ,"
maintenance. , " e
b.« Once every two to six weeks so that tronps will %1ways kkep their eqnipmehd in
: good working order. :
c. Once a quarter if ¥ime can be made available. . ) /) ,
d; Once a year during s1acs'periods of operat1on , ) o
. ‘ - ] 4 J ?
The three types of engineer equipment 1nspert1nns are command 1nspect1onq, ront1nu0us -~
spot check 1nspect10ns, and N ) . . N *
a. Inspector General inspections. - .
b. Commanding General ‘inspections, . . o ‘ a9 .
c. auarterly dinspections. ) P ’ - !
d. technical inspections. R RN .N)/ *
, - . “ﬁ .
What is €he primady use of a crayler-tractor? - _ ) . .
\' 3 o . .
4. Grade roads and airfiplds t : R : ¢ J" . .
b. Dig trenches . . ' . !
c. Short haul gxcavations o : . T .
d. Compacting fills , . ' , : :
* \ . . 4
Which types of operations are best suited fi;/whjé1ed tractors? - ‘
a. Short haul excavations - ) '
b. Compacting fills . 4 ,
c. Hauls long enough to. develop high. average haul and return speed -
d Push1ng rock' in quarry " _ )
When are scrapers Most efficient? &50# . ! A
* M - » - . .
r - - . . V4 N -
a. HWhen operating in light and medium 123 relat1ve1y ‘free of rogts, stqus and 3L ’ 7
boulders %, of )
. When operatikg in heavy compactod soils Full of stu §.and houlders )'
c. When grading roads and airfields : ‘ , " K
© d. When 1oad1nq fing, dry sand L . ! : -f
. _ | . . e
What is the basic purpose of crane- shovels? » ' " - f§~d ' o
. - 7._‘_'.. . . L
“@.+ Driving ‘biles for bridge Coristruction . St ) 'k'- : N
b. Lifting a load and placing it in a new positi 0 ) . .
c. Grading roads and. airfields by the use of the backshoe A " . L
d.. BS push vehicle for scrapers e ! , - :

7

- % .




'3
29.
30.
N
»
3.
.
N . ~N .
2
. 32,
1
7/ )
:}3.
e
] v ¥
¢

N p) ¢ '
Cah. 2.7 min - ¢c. 28.1 min . .

A ’

Which type of operation_ is best suited for road graders?

a. Working in areas with wet, heavy soil .

b. Making sidehill cuts and fills ¢ . - :
c. Pushin? rocks onto durfp trucks J . , * N .
d. Maintain T

ing roads and a%\?elds and general construction - -

Calculate, by the use,'of the formula given, “the compacied volume of dry sand an
MRS-105 SM-71 scraper can haul per cycle when fully loaded.

axbz=c ] ~ . - ' .

a = size of load - - I

b = conversion factor -

¢ = compacted volume in cubic yards : - W

Select the correct answer from below. %

a. 19.1 cu. yd. : c. 14.2 cu. yd. x o

b. 17.2 cu. yd. d. 12.9 cu. yd.

Calculate, by the use of the formula given, the weight“of a load o“y. sand that an \ _

MRS-105 SM-71 scraper can haul when fully 1oaded. : . , O . 1 %

. r 0 ) Ve '

axe=t -f _ J - . | . .

a’y size of load ’ : f ' ta

e = weight in pounds/of.one cubic yard . . i -

f = waight of load in pounds ° . ' - } , By
~ ¢ : y - ‘ 1‘)\ o, *) ary

Select the c&)rrect\ answer from below. . ‘ 5 -

Y. 42,600 1b ¢+ ¢. 56,800 1b % / M

b. 51,120 1b <, ' d. 58,600 b7 " -
Us'ipg Mthel.given for_'mtﬂ‘a, calculate the total time per cycle of an MRS-I1-100 with an \
MRS-105 \SM-71 scraper kauling 10,000 ft to a i1l using 3d gear at 8.8 mph. The
MRS-1-10{(] returns by a different route, traveling 12&)0 ft at a speed of 12.4 mph in
4th geay / _ .. . _ 9

X

Formula: )F + IV =T ) S Tea .
F = Fixed time in min, - . ‘.
V] ='Variablq time to fill area in min. :
V2 = Variable time for return trip in min. oo ‘ ' y
T =-Total time per cycle . v

Note: See fig 214 in {tudy Unit 2 ofstext for needed information. .

B . ‘ B ’ : -.
Select the correct answer.’ : : . § . /- oL r[

l“j
h &
b.. 25.8 miff b g 292 min . 3
Calculate,, by the use %®f the formula given, the' rolling x:ésistance for "an MRS-1-100 )
tragtor/scraper traveling over a vutted dirt roadway (1" or more time penetration). .
The weight of .the soil in the scraper is 56,800 1bs. The weight of the tractor 4 )
34,710 1bs.” The weight of . the scraper is 28,850 1bs. v : o

/. L R
R = Wr -0 1 g “"/
R = total mQHng resistance (DBPP) o '
W = total weight * . )
D = drawbar pul}-in 1b/ton (2,000) , SR
r =¥resistance factor - v oy e , (

'
H

Select the'cg,rrect answer from below.

a. 4,20908PP  , . . ~ _ c. 9,027 DBPP
b. 5,902 DBPP . - * d. 10,121 DBPP




e

14

34. Calculate, by the use of-the formula given, the grade resistance of a tractor/scraper
weighing 120, 360 b, required to climb a 3% ddverse slope

oP = W x b x g . ‘ -
V . N . N - - +
. P = pounds pull reqpired . . -
W = grogs weight ‘t ) ;
D = shoaa.tgn (2,000 1b) ) B g 0
, b = 1b of DBP (20) h ’ . S
¢ g = grade percent v ’ oo
Selee(fijf correct, answér from bélow. - ' . . : <
- ~. - ) [y LN . " 1
a. 1,361 08P c. 3,116 08P T . .
. -p-. 2,361 08P : : .~ d. 3,611 DBP : . (
‘ o 35. Calculate, g;;the'use of the formula given, thé available DBPP for a Case MC 1150 4
- ° scooploader operating at an altitude of 8,000 ft., for intermediate range.
Formula: _a - b =c . - Where: a.= working elevation’ -« T~ .
: cxe=f \ ' b =‘elevation below which
d - - altitude has a neglfgiu
{ g - f = N effect (3,000ft)
o hxi=3j 7 - c = elevation efficiency effects
* _ N : on engine
. . - . d = 1,000ft elevation (constant)
: N e = 3% decrease -in power (DBPR) '
. , < per 1,000 ft of elevation
. ) ) f = total X deosease in. power 1
S . ) g = 100X (constant) .
h = total ¥ power available . s
: . - -~ i = total DBPP (fig 2-2) ¥ _ :
" J =-available DBPP - .
. N 4 t - \ . " ap
- : /\\l - Select the correct answer from below. _ :
.- » LIy
(' ~a. 27,157.5 DBPP - 52,817.1 DBPP » ’
. “*b. 28, 157lDBPP. Foo , 75,281.3 DBPP -~ - v
T ) ’ 366 'late, using . the information given, the uséab]e pounds drawbar pull for an
[-100 ‘rubber-tired tractor, without scraper, on a loose gravel road.
: : . weight of tractor = 34,710 Ibs N ( . T
v X4 weight distributions = 44% Ny
'gm:eight on drive wheels = weight of tractor x weight distribution .
. ‘maximum coefficient of friction.= .36 .
useable 1b pull = weight on drive wheels x maximum coefficient of friction;‘ DBPP. > R
[ . 1 -~
Select the correct answer-from below. / - SR }
a. 4589 DBPP ¢ c. 8549 DBPP® @ - SR
’ - b. 5498 DBPP ~ d. 9854 DBPP _ . - f
. [ p) . , . i :
37. What is the 0per§§iona1 efficiency of crawler-tractors’ during daylight? : vt
a. b67% with the tractor wor‘king)45 min/hr v g
b. 76% with the tractor working/48 min/hr L , : v .
c. 83X with the tractor working 50 min/hr . ) \ s
. s i d. 90% with the tractor working 55 min/he w )
- 38. Whay s the operational eff iciency of wheeled tractors at night?
i a. 58% with tractor working 35 min/hr . €. 65% with tractor working 40 min/hr : f§
{) b. 60% with tractor working 40 min/hr . - d. 67% with tractor working 40 min/hr . e
39.. “What i the purposeﬁf% ¢learing operation? R . %
~j' a. Removing objectiopal topsoi]s and ‘sod ' ' ’ R
b. Removing trees, downed timber, rubbish, and materfal embedded @ the ground s :

¢. Trimming trees so there are no'hanging branches ) o~
d. - Uprooting and removing roots aed. stumps 7 :




40,

4.

42.

a4 .

46. ¢

47..

48.

'th should haul roads have a heavy compacted cover ofW good materia'l?

What is the punfose-of a'grubbing ‘Oper.ations?

19

Removing trees andl /down timber. -
Remoxing rubbish artd material imbedded in’ the grOund

a
b, -
'¢c. Removing™objectional topsoils and sods. ¢ A\
d,

Uprgoting and removal of roots and stumps. T

what 1s the purpose of a stripping operation? o .

To reémove and dispose of objectional topsoils and sods.

a
B. Torim all Tow hanging branches and shrubs. -
c. To uproot and remove roots and stumps - %
d. To remove trees and downed timber. D - ’ i
Which type of equ§pment is best suited for backfilling? | ' - %‘

. C , .
a. Dozers ' c¢. Scrapers . Qo
b. Graders . o d. Cranes '

Which type of dozer is best suited for sidehill e_xcavaf.ion?

a. Bulldozer : o " ¢. Angle doZer
b. Smaﬂ_gnzer d. Large dozer
The two.commonly used methods for finishing side slopes are parallel and .

] t\\\' | backfilli | b ’
a. slo 7 c. bac ng. .
b. diagomsT. . | “d. blad to-blade.
Three methpds used to increase the production of dozers are blade to blade downhill, \
and ] dozing. ' t
a. grubbing - c. clearing - : : \
b, slot ' d. stripping

Using the forumu'la 0= Q x F x 50 x E, calculate the production estimation of a Terex

82-30M tractor for the following problem. ¢

A Terex?B2-30M is dozing common earth (loam). Assun&ng that the limitations allow'the
machine o dig and carry material forward- in intermediate and return in high reverse,
what is fthe bank cubic yards pr'oduction capacity of the dozer with a 100 ft pushing
distance?

0 = output per hour,= ? ‘ v

Q = capacity of equipment = 7.9 cu yd. . o

F = soil conversion factor = 1.25 _ ‘ _:
50 = min per hour ‘ . Sk
E = Equipment efficiency factor = .83 *

C .

Cycle time = .63 min T R .
Select the correl answer from below. '

a. 460. 3 Banked cubic- yds per hour " c. 781.6 Banked cubic _ydslper‘ hour

-b. 650.5 Banked cubic yds per hour d. 871.8 Banked Cubic yds per hour

Downhill and straddle loading are two types of 19ading used with a scraper.. What fis.
the third type of loading used that re‘lires teamwork to eliminate waiting time?
. »
a. Loading with shovels. o c. Loading with a push dozer.
b. Loading with cranes. . d. Loading with a scooploader .

o

-

‘To withstand traffic. <

b. So scrapers can overhaul. . T S . S e
c. To save graders for other jobs. = .= % . oL
d. So crawler- tractors can move from jobﬁgto job faster o L, o .




-
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49, MWhy do turns cause a 10ss of time in hauling Operot!ons?

a. Scrapers turn gver. Lo
b, Scrapers have to stop each time they shift gearg.

c. Scrapers have to slow down, shift gears, and travel extra distances. .
d. Scrapers have a tendency to $1ide in curves. . R

[

50. Two methods of constructing’ fills ?mg a scraper are unloading and

“a. straddle loading S ' c. grubbing. .
b. tandem dozing. ) _ d. rough grading.

51. Usimg the formula 0 = Q x F x 45 x E, calculate the production estimation of a tractor/
=t : ! _

" scraper in the following prolem. ' ‘o
) ‘i An MRS-I- }00 tractor pujling an MRS- lOS SM-T), scraper hauls 1oam to a fil1l area a dis- )
- tance of 2,500 feet. TravelTNﬁ”td'%hq'fi11 agea in 2nd gear and returning in 3rd .
.gear, what i§ the volume of materﬁal,that cam~§? moved per hour by this unit during
» ’ ddy]‘lght hourS? ° RY «.« A N i
AL | :
0 = Output per hour R Con - .
- Q = 10.50 . .
o F = 1.25 _ ' . .
45 = 45 . : ' :
E = .83 , o : ' "
€ = 5,52 , _ R : _ J
: : . ’
Select the correct answer from below. . - )
a. 80.18 cy yd per hour . €. 95.06 cu yd p:' hour - :
b. 88.81 cu yd per hour d. 101.60 cu yd p8nshour _ :
52, What is the purpose of marking ditches during cutting operations? ) N

a. S0 the operator will know the width of the road'beino cut.,
b. To get material. te build up the crown of the road.
c. For better blade control and straighter ditches.

5§3. What depth should ditching cuts be made during cutting eperations? .

a. Deep enough to -stall the grader. - '

b. Just deep enough so there is not strain on the enaine. ' T
C. As deep as the operator feels necessary to get the job done. . :

d. As deep as possib1e without stalling or losing control of grader. 5,

54. Which grader operation forms the crown of a road?

a. Leveling windrows . c. Making ditching cuts o1
'‘b. Moving windrows ‘d. Sloping the bank - '

55. 'Why is bank sloping necessary? .
a. To a)low the -ditch to fill up faster. :
b. To prevent excessive or immediate erosion of the bénk slope. - , o
c. To get more material for filling operations. T e . oW
d. To build up the crown of the road. ' : o L g

'56. What purpose does, the crown of a road serve?

a. As a'dividing 1{ne between tanes of traffic o .
_ h. To allow easier grading of -the roadbed . R
™ & To remove surface water from the roadbed : o .
. ,-ﬁ@a\ d. To pile dirt or fina] removal < T
‘ %?._f Ft 57. 'Hhat are ther'wo methods used to maintain a surface with a road grader? g
R L ST | k
EER _a. Slot szing and b\ade-to b]ade _- . -

b. Scarifying and material distribation
c. 'Scarifying and blade-to-blade _ : - T
d. - Material distribution :and slot dozing : 3 :
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58. Estimate; by using of the formula given, the work output of a grader in the following

problem _ .
* Total time (hrs) =-PD +PD + PD - 5 /-

S ' ¥ ¥ O o -
P = number of passes - )
D = distance in miles .
S = speed K

. E = ficiency )
Three miles of road are to be ‘reshaped by a road grader. Six passes are estiﬁateﬂ‘to
be\ required to complete the job. The type of material to be worked permits passes 1.
and' 2 to be mae in 2d gear (2.8 mph), passes 3 and 4 in 3d gear (3.4 mph), and passes
5 and 6.1in 4th gear (5.6 mph). How much time is required to cemplete the project?
(The effig‘fnoy factor is 0.70). - - .
o : . o
‘Select the correct answer from.below. )
. a. 2.18 hrs ' - c. 5.21 hrs .
> b, 3.26 hrs -, d. 12 hrs .,"
. . ! : é‘; o
.59, Two factors that are important in the- elimination of unneCessary ‘passes are p1anning _

and the . - - -
a. proper working'speed. _ o . c.  skill.of the ooerator
b. number of graders. _ d type of grader being used.

60. The two types of cranes used in the Marine Corps are the truck-mounted and the_

. angle mounted., - - ¢. hydraulic mounted. .
ovejhead mounted d. crawler -mounted. :

k4
[~ -1

< 61.. Why is a shovel front the most widely used type of excavating equipment?

a. Because it can be used where controlled excavalﬂon is required
b. .Because it can dig harder materials.: L
¢. ‘Because of the ease with which 1t can be transported * . v

@ * 62. When is a c1amsheﬂ best used? BN ‘ - »
a. When working against a high'working face -
b. Where controlled excavation is required, such as trenches or footings.
c. When working in solid rock . .
d.

When excavating drainage canals.
) ‘ 7

63. For which type of operation is a dragiine~genera1ly used?

Kl . ‘

a. For operations such as drainage canals where extended reach’ is an important factor.
b. Where controlled excavation is required.
c. When working in solid rock “.u. s
. d. When working against a high working face y
. 64. What is the prinary use of a baskhoe? . o N

a. Excavating-drainage canats T : "

b. Working in.solid rock- . N
c. Operating where extended reach is required. :

d. Digging below ground level’

65. The three tests used for “sofl classification are sieve anaiysis, wet mechanical

analysis, and , . - _
a. wet sleve analysis. . . . E t. combined mechanica1 anaiysis. -
b. rock analysis ) e F : nanual analysis. .
66. ‘P]asticity, moisture content, shrinkage, sweliing, and bu]king of sands are prOperties
of soi], Which s .another prOperty of sof1? .,
' . Saturation point R T - ¢, Coheston

b. Sand content . - : : .. d. Organic content

o



s C D= Hatching
unn 1, with the appropriate characteristic in column 2.

‘In-the ‘group - of {tems-below -(67-70);, match each of -the four 501 grou s in col- L
For each item, select the ONE .

letter (a, b, c, d, or e) indicating your choice. After the corresponding number on the 4
- answer sheet blacken the appmpriate circle. - . . .
N 7 colme o N
. - . Characteristics o I S

68.
69.
70.

- . E. liultiple Choice: ; Select the ONE answer, which BESTecompletes the statement or answers the
o question.

i - 67..

a. Grain size large tnan 1/4 in,

b. Solid bedrock . _ :
c. . Fibrous texture - . so
d. Plasticity and compressibility

e. Grain size from .10mm to .2mm

: hi

-
\ A N

~ i
.o

Fines

.- . -

-
L 4 4

' After ihe corresponding number on the answer sheet, bl acken the appropriate
circle. . _ . ow, . o )
- Value: 1 point each S " T,
71. The three different types of surveys used gn a construction site are the reconnais-‘
sance surVey, prejiminary syrvey, and the. : b
il
T rsonnel survey A ’ : c. final. survey. . _ S
/g:nstruction layout survey. ' d. pre-c onstruction survey. g i v,
. . - ’ . - ‘3 ' .
. : 2. lihat is the primary use of construction stakes? - . :
AN o . g ., . ‘ -~ -
, a. To allow the e\uipment chie¥ to follow the progress of the project s
.. b. To indicate the alinement of the project to the equipment operators and £
*construction crews
c. To provide more work for the construction crews ma'king and placing the ,stakes
' 13. What methods are used to draimurface water from roads and -airfields?
\ a. Adequ#te crowns or transverse slopes C. Adequate crowns and dra&:ge ditches
b. Drainage ditches and culverts d. Transverse slopes and culverts
&»
74. What type 9f drain is u:ed to el iminate wa& in the subgrade or base courses of a
road or airfield? : < . e ”
, oo — »f;?) 3 “
. fa. surface drains - L c. Subsurface drains - o _
Temporary drains d. Outfall ditches v . &
° 7° s ~
5. For what ‘reason s a ground reconnaissance desirable at 8 constru,ction site? ’
¢ a. To locate and destro_y the enemy = : *
’ b. To find the conditions ‘that affect drainage that can only be seen by visiting the.
site -~ o s
’ c. To get an’ idea of what local resources are available. . 4 Fa—. P
d. To’ locate defensive positions for’ troops .~y “ . .
._'. . ,16. .What {s the purpose of temporary drains? _A ' . ‘
» a. To drain water out of streambeds. and ponds S
y b. To eliminate delays and future failures due to saturated subgrades during N ~ - ¥
' , . construction. . -
c. To allow construction crews to worl; together before actual construction bagins on a
* pro ect. s E P
d. To eollect water in . nolding pond “for recreational uses during construction Lo,
1. uhat [} fect could the impvoper selection of 2 construction crew have on a construction e '- f";.*’
PNject? ' - R . RO e
A a. Deletion of on the Job training > ' Del:,v in operations EE . g
ges in traffic ‘overlays - S

b, Expedite natarials deliVery _ d. Cha




78. What is the pu_rp_qs_e'_gf a_traffic circulation overlay?

a. To plan for traffic signals ‘ | ‘ ' . .
b. To find an agreeable Jocation for the dining facility ~ : )
¢, To allow untrained operators to be utilized |
d¢. To eliminate bottienecks . E S _ -

© e e e a——— * - . an = Aot

9. Ciearing. stripping. ditcning and channeiing. cutting and fiiiing. and fine grading . :
are tasks necessary to begin a construction project. Whick’ is another task? oI

a. ‘Soil analysis ' _ c. Setting up a quarry
.b. Compaction of soils d. Elimination of windrows

80. Organizationai maintenance and intermediate maintenance are categories of main-
tenance. Nhich-is the third category of maintenance?

a. Depot maintenance _ ¥ c. Division maintenance.
b. Base maintenance : o d. Fleet maintenance. .

F. Matching " In ‘the group of items below i81-83) match the category of maintenance in coiqgn
’ 1 to the echelons of maintenance in column 2. For each item select ONE letter (a, b, ¢,

br d) indicating. yﬁur choice. After the corresponding number ‘the answer ‘sheet, biacken v
the appropriate circie P . ] Y
value: 1 point each ) | ) _ . ) //’/2 .. .?%
-, cotumi 1 L otz .
'Categqéies of maintenance T " Echelons of'maintenance L E
81. Depot/. . a. First and second i
' b. Third and fourth ’ g
82.'° Intermediate . ., c. "Fifth 2 - SRR
d. Sixth : J . , o i

83. Organizational ‘ - ) _ . . h

G. Multiple Choice: Select tne'ONE.answer which BEST completes the statement or answers the
question; Aftec~the corresponding number on the answer sheet, blacken the appropriate

circle. o . : : M . R
L ’ . ) i
value: ] point each o ! . g Y B
84. Hhatj:s the maJor.obJective in establishing a repafr shop organization?' ’
.a.

provide a basis by which management can most efficientiy maintain equipment in

al servicéable condition. - ¥

b. Sp that the equipment chief can have better control of his troops .

c. To allow the equipment officer more-time to.oversee construction operations.

d.  Tp give troops-a bltter-opportunity'to work cioser together and to be aple to
cross train. . - . . .

H. Matching: In the group of items below (85-88), match the unit in coiumn 1 with the re-

sponsibility in column 2. For each item seiect ONE letter (a, b, c, d, or.e) indicating

&« your choice. After the corresponding number on the answer sheet. b{acken the appropriate

circle. N
value: ‘1 point eacn'; _' T ) o o o _ - _ .
Colwmnl- . e o Coiiumz
\ . . . -
Unit e Resgonsibiligx
85. Adlinistrative I %- 2 - i'i ‘ . . Estabii‘n priorities for work to be
T~ N .. iperformed " : g
86. lnspection -a; e T bl Maintain aﬁtquate tool; doms. -
ﬁt U e Accompiish the work 1isted on - o
. 87, Produ fon. controi , o . .. Equipment Repajr Order " _
- e el e 4. Insure that all lodifications have .

88. Repair parts L e T .been pe
: . o Co T SRR TP nspect inconing equipnent record
- *for co-pieteness




b ¢ .ﬂ .

- \ ‘ | ' ‘ 4

Hultiple Choice Select the ONE answer which BEST completes the statement or answers the _ _

question. -After the corresponding number on the answer sheet, blaakqn the appropriate . .
circle. . .
Value: W point each o - ) N § . ' : ‘

89.. The two methods of operation in a maintenance shop are production 1ine method and

- a. .plece method. o - €. schedule method. -

b. Job method. _ .d. §hop method. ’
90. The two types of maintenance areas are temporgry and . . . .
¢ . : . )
a. permanent ) C. stalls -
b. large. - ) ’ d. grease racks. .
°91. Which of the three types of servicing areas is the safest for service on the underside »
of engineer equipmept? : )
R . ot ® ’
a. Grease pit ' . ¢. Combination grease rack and pit . o S s
b. Grease rack , _ ' ’ d. Grease stal) . .
"~ 92. Where shouid special . toois and equipment be placed in a maintenance shop?
<« a. In the tool room c. At or near the workbenches
b. In supply .- + d. In the administration office
© 93. Which factor determines whether or hgt you heat your shop? '
a. Size of the shop ' c. Amount of equipment being serviced S

b. Number of personpe) ' d. Geographical location - ‘

94. How should exhaust gases be removed from the overhead of a maintenance_shop?
a. Remove panels in the roof
b. Use a smoke eater : :
" c. Use ventilating fans "with roof . obenings " "
d. Spray water in the overhead ) ' ,
95. Who is responsible for the administration and control of supplies and equipment in an
: engineer shop?
a. The unit methanic ) : o : ..
b. The equipment chief . .
c. The equipment/maintenance officer
d. The administration clerk ‘

(&)

B ‘!a-‘ .
96. Who is responsible for the proper use of an item of engineer equipment?

a. The unit mechanic ' c. The equipment chief
b. The equipment perator d. The equipment officer

97. The person.responsible for performing the.echelons of maintenance .assigned to -an
organization is the
a. unit mechanic. : C. .supply man.

b. equipment operatok. d, equipment chief. N

4

98. Theffour categories of \publications used for enginder maintenance-are the Marine Corps
Supply Manual, Marine rps Orders, Marine Corps Bulletins, and X

4 c. Guidebook for Mar fnes.

" a.  JAG manual.
< o d. modification instructions, ¢

b. technica?l publicatio s.

99. In which shop unit should engin;er records, forms, and reports be locateg?
i} . a .
c. The repair unit

a. The ‘tool room _ :
. d.  The administrative unit

b. - The inspection unit

R

-y

R
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_ 100. How thgn'&hpulgilnyentorjes Aa_adﬁg;;ted?
a. Every three months ‘ “c.
- o b. Every six months d.

i
lQ]. What s the purppse of an inspection? .

a.. To haras¢ opérators and meehanics

b. To show a unit the authority of its leaders

c. To check quantities on hand agahst propert

~ .

" 102. What does’ the termySASSY, stand forg**

. . . -

. a. Supportes Activities Supply System -
b. -Supply and Sertvices System’

- . : c. Support and Seryice System

s d. "Supply Activity Service System |

. . . y.
103.. The three basic operations that make up the supply cycle are the determination of

requirements, procurement, and

T

"Once each fiscal year
Every two years :

A .

{
&

control cards

d. To evaluate the supply and mainfgnance performance of a unit

©

Il_ Y

L'
*

. a., acceptance. | =~ o . c. storage.
. b. distribution.” . d. filing,
. e 104. What is the function. of, the propenty control offAcé?

-

. R . »” )
a. To care for and store excess items.of angineer equipment

b. To collect funds at the dining facility

c. To perform the organic property control functions for its parent ac
d. To contrpl maintenance procedure$ for an activity or unit

_lO%. What i5 the purﬁose of the DD Form 13487 ’

ot

a. Maintenance checklist .

b. Trip ticket for engineer equipment

c. Property contrql log - '

d. Requisition of spare pants and supplies- -

Py a
v

3 * ® * %
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N Pot an "X" in a box on the scale below to"r’ov.how weil you feel the loudﬁs and the couxn",

R . _ : e
» Very Poor Adequate Very Well
- .1 2 ) 2 | 4 s 6 | o >’ 10
8. 1If you asked neI !or_holp_. were .tbo aiunt to your" questions helpful? - . ‘ .
i o J,_Dfn O »o QO wo questions sent to MCI f_,f,:f“"""’:'“‘};ﬁéi,\

9. Please list below any n'wquuom you may have to improve this course. Try to be "lpocﬂlllca 9ive

- COURSE IMPROVEMENT SURVEY .

The Marise Corps tﬁoumu would appreciate your help in ‘lnprwln' the courss you have just com-
Ploted. If you would take a fev minutes to complete the following survey, we would have valuable
information to help us improve this course. Your /answere will be kept confidential and will in
no way affect your grade. _ :

Naine (Optional)

’l

Military Address (Optional)

S. Did you have ﬁmb;h reading or Jnd'o'ruuﬂmg-thc material in this course? ([)Yes Owo

o -

If “Yes,”, explain

R L)

6. Were the ”lilultx;atlonn in this coun‘q_‘“hclpful? ' " ’ D-v“x Ono

If "No," how could they be improved? B T ' . .

-

materials prepared you for the final examination. (On this scale 10" indicates that the™ " -

material prepared you nrx well, a "5" inBjcates adequate preparation, and a’'“1" indicates very
poor praparation.) ' . ' .

N

pege or pirsgraph mumbers. (You may also use the -pnc: on the back or attach additiondl sheets.)

-
o

¢
/.

1. Did you find lnh,cénuto or outdated information in this course? ’ ‘D Yes D »o b
List the areas you found inaccurate or out of date. Give page or ‘paragraph if possible.
R . . .
b — : —r < P
2. %ow long did it take you to tlnjih thé course? . _. ) y ) ' :
01-8 nours 011-15 hours O more than 20 hours
- 06-10 hours - 0 16-20 hours 5 _ \
3. VWere the procedures taught in thf; course understandable and useful? = [)Yes* BN .
If "No.," how could they be improved? ! » PN
4. Mov mich of the material taught in this course tan you apply to your 0b? . - % .
0 Asost a1l . . 0 very little b . _ :D None ) ~ . ¥
O more than half . . O Less thari half e
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