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CHAPTER I

THE NATURE OF THE PROBLEM AND THE METHODOLOGY OF

INVESTIGATION

INTRODUCTION

From my experience commanding four companies, the

most recent a 25 month tour as Commander , 518th Engineer

Company (Combat)/Brigade Engineer , 193d Infantry Brigade

(Canal Zone), it appears that a substantial minority (almost

ten percent ) of the soldiers enlisted in the 123 (Combat

Engineer) Military Occupational Speciality (MOS) do not

possess the requisite body strength, physical stamina or

physical fitness to adequately perform in this physically

demanding MOS. Although strength , stamina and fitness can

be increased through a regular program of exercise , unless the

enlistee enters service at a minimum acceptable level he will

not be able to achieve the necessary standard by completion

of the 16 weeks training period (8 weeks Basic Training and

8 weeks Advanced Individual Training) or the shorter 12 week

One-Station Unit Training period. The question this thesis

will investigate is what is the acceptable standard of body

strength (to perform MOS required tasks), physical stamina

(to repetitively perform those tasks), endurance (to partici-

pate in sustained combat operations ), and physical fitness

1 —1.



~~~~~~~~~~~~~T~~](as measured by the Physical Fitness Tests) required for

satisfactory Derformance in the 12B MOS.

THE PROBLEM

The 12B Combat Engineer has a physically demanding

job. He has to be an Engineer first performing up front as

an important part of the combined arms team. His contribu-

tion to the team as a combat multiplier is fourfold : mobility

(destroying obstacles for maneuver units); counterinobility

(building obstacles to slow the enemy); survivability (pre-

paring defensive positions for friendly forces); and general

engineer support.1 Also, the Engineer has a stated secondary

mission to fight as Infantry which results from the necessity

to secure worksites, directed reorganizations to Infantry

due to critical circumstances, or as a reaction to directed

threats.2 The 12B is not the glamour Engineer MOS associated

with the operation of heavy equipment (62 series) but rather

is the dirty, back breaking work using mainly hand tools. In

training, the 12B is taught only rudimentary engineer subjects

such as knots and rigging, road obstacles, land mine warfare,

demolitions, bridging, and engineer tool use and maintenance .

At the same time he acquires the basic military skills common

to all soldiers: marksmanship, drill and ceremony , military

justice , road marches, and physical training.3

1 U.S. Army, Engineer Combat Operations, FM 5-100 Final
approved draft, September 1978, iii (preface).

2 U.S. Army , Engineer Combat ODerations, D-1 , D-2.

3 Abbott , Steve “Combat Engineers ’ , SOLDI ER ( The Off ic ia l
U . S .  Army ma gaz ine) ,  May 1978 , Vol . 33, N o.  5, 10.
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From this short discription of the 12B training, it

should be readily apparent that not everyone is physically

capable of performing these strenuous duties. By the time

an individual has reached the unit level, the Army has

already incurred a considerable training expense. If after

an on-the-job evaluation it is determined the soldier is not

qualified physically , the alternatives are either to reclass-

ify him into a less physically demanding MOS and reassign

him , or to allow him to continue in the 123 MOS and accept

a less than desirable level of performance. Although both

these alternatives offer  soluti ons , the optimum solution

would have been a better defined , more effective screening

process in which the substandard soldier would be properly

assigned to an MOS prior to the training peri od . The end

result of this more efficient screening and assigning

process should be better uni t morale and individual job

satisfaction because all soldiers will be capable of perform-

ing up to the desired standards. The Army should also

realize a substantial savings in training dollars with a

better quality 123 soldier arriving in the Combat Engineer

Unit.

It appears that the traditional criterion for entry

into certain Career Management Fields (CMF ) and MOSs is

antiquated and no longer appropriate as a sole limiting

factor. Recent “Women in the Army” studies have touched

on the inappropriateness of the existing regulations but to

date no research into replacement standards has been published .

1—3
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A dd i t ionally , wi th the current trend towards opening more and

more :c:s to women , i t  is only a mat ter of time before restric-

tiara are dropped for assignment to all i’. 05s. A recent Federal

Court decision has resulted in the removal of restrictions

aEainst and the assignment of women to U .C . aval ships of

the Lire , and women have been satisfactorily serving aboard

armed V~~~~” • Coast I ’uard vessels for over two years . Although

women are not yet authorized to serve in Catagory I , Army

combat un i ts , some traditionally male ~CSs such as A i r

Tefense .~rtillery (16 series) and ~en.ior ~‘ield ~rtil lery

(1JZ) have had women reclassified into them. This should

further emphasize the necessity to reevaluate the existing

traditional “male only ” criterion and substitute a fair and

equitable standard that woul d apply to all soldiers desiring

to enter the 12L field.

RESEARCH METHODOL OGY

or a cursory exami nation of the tradi t ional cri teri a

currently in ef fec t , it is necessary to examine five Arn~y

publications . The first , A? 611-201 , nlisted Career r an-

ment Fields and Military Occupational SDecialities, 1 October

1973 , in addition to describing the speciality , states the

::cs is open to males only and that a Physical Profile Series

(as defined by ~? 40-501) of 111121 (PULHES) is required. Thi s

regulation means that an applicant must be in good me dical

condition with the exception that he can wear glasses. These

ar9 the requirements for initial entry into the :.:cs , ~~t th~

1— 4 p
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criteria may be somewhat relaxed for retention after  the MOS

has already been awarded. The second regulation, AR 600-9,

The Army Physical Fitness and Weight Control Program, 30

November 1976, sets the height and weight standards f or the

Army which apply to all personnel, regardless of MOS or CMF.

Here it should be noted that different standards apply under

initial enlistment regulations and retention regulations so

an enlis-tee can be eligible for initial entry but as soon

as he comes on active duty he does not meet the retention

standards under existing medical regulations. Finally ,

AR 350-1 , Army Training, 25 April 1975; Chap ter 29, Section

II , FM 21-20, Physical_Readiness Training; and PM 35-20,

Physical Fitness Training for Women, set the physical

standards for personnel in the service. But rather than

deliniating the physical standards by MOS , these regulations

specify only the type of physical fitness test an individual

must pass according to the type of unit to which he is

assigned. The Advanced Physical Fitness Test is administered

to all eligible active Army personnel under 40 years of age

and assigned to Combat or Combat Support TOE/MTOE units ,

while the much less demanding Staff and Specialist Physical

Fitness Test is administered to all active Army personnel

under 40 years of age assigned to Combat Service Support or

TDA units. Additionally, there is a Mi nimum Physical Fitness

Test (Voluntary) which may be administered to personnel over

~O years of age. An example of the effect of these regula-

tions is that a 753 C ompany Clerk/Typist (an Admi nistrative

~c:) when assigned to an Infantry or Engineer unit would be

1-5
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1-6

required to take the Advanced Physical Fitness Test while

this same individual reassigned to the Post Adjutant General

Section would be required to take the much less demanding

Staff and Specialist Physical Fitness Test. Therefore , what

would be the appropriate physical fitness standard for the

75B MOS? Although these regulations set the framework , a

more detailed analysis of the current standards will be

undertaken in subsequent chapters and an attempt will be

made to further define this problem. A basic assumption

of this thesis is that physical fitness standards and the

appropriate tests to determine fitness should be a function

of the soldier ’s MOS , not the unit of assignment . By

analyzing vari ous sources such as The Soldier ’s Manual -

Combat Engineer (MOS 12B) and the “5-series” Army Trainin~g

and Evaluation Program (AR)~~~ a ‘yardstick” for physical

strength , endurance and fitness can be developed.4

Additionally , Engineer Majors attending the 1978-79 Command

and General Staff College class were surveyed in order to

obtain a subjective evaluation of performance requirements

4 An example of how a strength requirement for a particular
task can be analytically quantified would be to examine
construction of a Bailey Bridge. A thorough examination of
this task would reveal that the most physically demanding
subtask is the 6-man carry of the 577 pound Bailey Panel.
Each individual in the crew would be required to carry in
excess of 96 pounds for each panel carried, and a bridge
constructed to its maximum length would require each crew
to carry 63 panels (2 crews, 126 panels per Bailey Bridge
Set) .  Thi s crew breakdown is that recommended by FM 5-34
1’ or construction of one set of bridge . Therefore , to be a
successful 123 in this situation, an individual must be
capable of carrying 96 pounds, 63 times.
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from the prospective of a cross section of officers who

possess varied but extensive troop experience. From these

two research techniqaes , it will be possible to determine

proper levels of physical ability required for the effective

utilization of a soldier in the 12B MOS .

Although this study will be restricted to the 12B

Combat Engineer MOS, the methodology would be applicable in

performing similar evaluations for other MOSs. The restric-

tion to the 12B MOS was necessary in order to limit the subject

to a manageable level. Also , incentives and inducements to

attract qualified people into these physically demanding

specialities will not be within the scope of this study.

Very few units have only one MOS represented on their

MTOE so the questi on arises as to what standards should apply

to these support MOS personnel when assigned to Catagory I,

C ombat units .  This question is particularly significant for

an Engineer unit as a reorganization to Infantry could require

the use of many of these 62, 35, 51, 75 and possibly even 94

series MOS personnel. As stated earlier, this problem will

not be examined during the course of this study but it

should be a consideration for commanders when designing unit

physical fitness programs.

CONC LUSION

This chapter has introduced the problem and described

the methodology which will develop each of these areas.

1-7
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Chapter Two will be an indepth examination of the current

standards for initial entry into the 123 MOS and other

pertinent publications while Chapter Three will be a review

of applicable ARTEPs, Soldier ’s Manuals, and other documents

to extract and analyze tasks required of that MOS . Chapter

Pour will be a discussion of the survey conducted and an

analysis of the results. Chapter Five will describe and

discuss the conclusions drawn from the research.

The final product which will result from the research

will include perceptions of experienced Engineer officers

concerning physical requirements for the 12B MOS. as well as

recommendations 1’ or acceptable standards. Although some rud-

imentary testing techniques may be suggested , detailed tests

to simulate and test required strength, endurance and stamina

requirements will have to be developed by experienced human

engineers at a HumRRO activity. Additionally , determining

what degree of testing is feasible to be performed at an

Armed Forces Entrance Examination Station (AFEES) will

require extensive coordination with the Army Recruiting

Command .

1— 8 
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CHAPTER II

EXAM IN ATION OF CURRENT STANDARDS AND REGULATIONS

Acc ording to Secretary of Defense Harold Brown’s

latest report, more than forty percent of the personnel

enlisting in the Army will be eliminated from service prior

to completing their initial enlistment.1 For a number of

reasons, it is difficult to develop statistics on the

specific causes of this high attrition rate. Under the

provisions of AR 635-200 , discharge authority in many

instances is delegated down to battalion level with no

approval or reporting requirements to Department of the Army .

Under the Trainee Discharge Program (TDP) a trainee can be

discharged while in training because he cannot meet the

minimum standards for successful completion of training,

i.e. cannot pass the appropriate Army Physical Fitness

Evaluation Test.2 Also , under the Expeditious Discharge

Program (EDP) a battalion commander has the approval authority

to discharge substandard performers whose potential for

further service is doubtful.3 It is difficult to determine

1. Harold Brown, Secretary of Defense, Deyartrnent of Defense
Annual Report Fiscal Year 1979, (2 February 1978), 330.

2 U.S. Army, Personnel Seyarations - Enlisted Personnel,
AR 635-200, (21 November 1977), 5—15.

3 Personnel SeDarations - Enlisted Personnel, 5-13 - 5-14.
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the accurate number of unqualified personnel serving in a

specific MOS due to the lack of reporting requirements for

MOS reclassification. Under the Enlisted Personnel Manage-

ment System ( EPMS) , reclassification authority for enlisted

personnel (E-5 and below) not centrally managed by the Military

Personnel Center ( MIL PE R CEr’ ) , Washington , D.C., is delegate

to the installation level for installations commanded by a

General Officer. Here again, specific reasons for reclass-

ification are not reported.4 Additionally, a test program

has recently begun in Europe whereby reclassification

authority has been delegated all the way down to battalion

commander level.

Under the Regular Army Enlistment Program (AR 601-210),

an applicant for enlistment “must meet the procurement

physical fitness standards prescribed in Chapter 2, AR 40-

501.’~ A review of that document reveals that this chapter

addresses only medical fitness, not physical fitness.6

Under this regulation, an individual who is 5 feet in height

and weighs 100 pounds is eligible for enlistment in the 123

MOS if he is otherwise in good medical condition.7

li. U.s. Army , Enlisted Personnel Management System, AR 600-200,
(C59 , 15 July 1978), 2-10.

5 U.S. Army, Regular Army Enlistment Program, AR 601-210,
(18 May 1972), 4— 2.

6 U.S. Army , Standards of Medical Fitness, AR 40-501,
(Decem ber 1960) ,  Ch 2.

7 Standards of Medical Fitness, Table A3-1.

2-2



2-3

The problem is to determine what the current enlist-

ment standards are for the 12B MOS. AR 600-200 states that

“the physical profile series does not always reflect every

prerequisite... . physical requirements for some MOSs may

go further than what is reflected in the physical profile

code. ”8 Apparently there is no written statement defining

those prerequisites. The problem will be examined with

emphasis on the physical fitness, weight and physical profile

standards. It will become apparent that many of these

standards contradict each other. Each of these areas will

be addressed in some detail in the following pages.

Enlisted Career Management Fields and Military

Occupati onal St~ecia1ities - AR 611-201

Career Management Field - 12 Combat Engineer MOS 12B

“Summary - Commands, serves, or assists as member

of team, squad , section or platoon engaged in providing

combat engineering support to combat forces. ”

“Duties: MOSC 12B10 - Assists combat engineers by

performing combat construction, combat demolitions , and

related duties. ”

The following is a synopsis of the 12B job discriptions:

Assists in constructing roads and airfields. Ernplaces

8 Enlisted Personnel Management System, 2-3.
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fabricated and expedient culverts, endwalls and headwalls.

Builds permanent and expedient roads and clears road and

airfield surfaces. Assembles prefabricated airfield surfaces

such as landing mats and membranes; constructs bypasses and

fords.

Performs Theater of Operation construction. Handles

and transports construction materials. Excavates foundations ,

builds and places and finishes concrete; emplaces prefabric-

a-ted buildings. Constructs field fortifications such as

bunkers, shelters, emplacements, trenches and foxholes.

Constructs and removes obstacles such as wire and abatis.

Emplaces and breaches minefields and boobytraps. Loads,

unloads, calculates and emplaces explosives. Performs river

crossing operations by bridging and rafting. Prepares

bridging sites and performs all duties associated with

assembling, disassembling, and maintaining Army bridging

assets (i.e. Light Tactical Raft, M4T6 , Class 60, Bailey

Bridge , trestle and expedient wood bridges). Conducts

bridge, material, demolition target, mine field , river

crossing, and other engineer related reconnaissance.

Operates and maintains numerous engineer tools and vehicles

to include hand , power and pneumatic tools, light vehicles

and dump trucks. Erects boom derricks , rope bridges , gin

poles , tramways, shears, and block and tackle systems

utilizing rigging techniques. Conducts assault boat river

crossing operations and boat reconnaissances as well as

maintains and repairs the boats and motors. The 12B1O Combat

2-4
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Engineer soldier is also expected to perform the following

tasks associated with his secondary mission to fight as

Infantry : Participate in tactical operations such as

assaulting objectives , and conducting ambush patrols.

Maintain and qualify with individual and crew served weapons,

throw hand grenades, and employ riot agents. Utilize tactical

communications equipment and be able to read a map. This is

a summary of the many duties expected to be performed by the

12B10 soldier.

The 12B20 is the Sergeant (E-5) level Combat Engineer

MOS and he is expected to be capable of performing all duties

of a 12B10 as well as “perform as a team leader/assistant

squad leader in combat, construction , demolition and related

duties. ” He is not only a 12B10 but a supervisor and it is

at this level he acquires the more detailed engineer knowledge

such as being familiar with the operation and maintenance of

heavy engineer equipment.

At the Staff Sergeant (E-6) level the Combat Engineer

must be able “to perform the duties of the 12B20. Serves as

squad leader; as section leader; as reconnaissance sergeant;

as construction foreman; as advisor to supported units;

and as instructor.” It is at this level that his engineering

knowledge broadens and he is expected to understand vertical

construction; design of simple structures, bridges, drainage

systems, and other systems; and drawings, job specifications

and construction schedules.

2-5
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At the Sergeant First Class (12340) level the Combat

Er.gineer has fully matured, He “must be able to perform all

the duties of the 12330 ,.. . Serves as Platoon Sergeant;

Assistant Operations Sergeant; as construction inspector;

as advisor to supported units; and as instructor.”

From this job discription it is readily apparent that

the 12? MOS is both physically and mentally demanding. Add-

~.tional1y , according to this regulation the following civil-

ian occupations are related to the Combat Engineers
Truck Driver
Blaster (Construction)
Construction Worker
Timber Cutter
Laborer
Pier Facility ~JorkerConstruction Supervisor

All these civilian specialities obviously require outstanding

levels of physical fitness and endurance .9

The physical profile required for entry into this MCS

is 111121 (Table 1). It should be noted that this requirement

actually addresses only medical fitness and not physical fit-

ness. It is not addressed to the fitness , endurance , and

strength needed to perform in the MOS described above . The

physical capacity description (column P, Table 1) is too vague

and generalized and therefore not of any use to the personnel

manager assigning soldiers to the 12B MOS)°

9 U . .  Army, Enlisted Career Management Fields and i.i1ita~jCccutatjonal SDecialities, AF 611-201 ,(2 Jan 78), 3-12-5 to 8.

10 ¶ . .  Army , tandards of ::edical Fitness, AR 4o-~ Ci (Dec 60)
Oh 2.

____________________
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2-9
The Army Physical Fitness and Weight Control Program AR 600-9

This regulation addresses both the Army physical

fitness/testing requirements and the weight control standards,

as both subjects are closely related.

The objectives of the Army Physical Fitness Program

are to develop soldiers who are physically capable of perform-

ing in both a peacetime or combat environment and to sustain

good health. From the time an individual enters the service

physical fitness training is stressed. Trainees in Basic

Combat Training and Advanced Individual Training are required

to pass the appropriate Army Physical Fitness Evaluation Test

prior to graduating from training. Trainees who fail to achieve

the acceptable physical fitness standards are required to

receive intensive remedial training. If they still are

deficient , they must be recycled , assigned to special training

companies , or considered for administrative action. This

regulation also requires commanders to conduct appropriate

testing twice annually in accordance with FM 21-20 (for male

personnel) or FM 35-20 (for female personnel). A thorough

explanation of the particular physical fitness tests and

standards is contained later in this chapter.

The objectives of the Army Weight Control Program are

to maintain each soldier at a weight which presents a smart,

soldierly appearance and is best suited to allow him to optimally

perform. The individual soldier must accept responsibility

for maintaining this acceptable body weight and soldierly

2-9
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Appearance but here the regulation becomes somewhat ambiguous

as to what is an acceptable body weight . An example of this

ambiguity is that under AR 600-9 , a male , regardless of age

who is 70 inches in height may weigh between 123 and 192

pounds (see Table 2)11 ; while under the Standards of Medical

Fitness (AR 40-501) a 70 inch man may weigh between 123 and

222 pounds upon initial entry into service (see table 3)~12

Although the Army places the responsibility for the

maintenance of physical f i tness , body weigh t and appearanc e j
on the indivi dual , it is incumbent upon comm anders at all

levels to monitor their subordinates , c onduct peri odic

physical fitness testing, and take appropriate measures when

deficiencies are noted. Soldiers who fai l to meet the physical

conditioning , weight or military appearance criteria are not

eligible for reenlistment . Additionally , if this failure to

meet standards is due to apathy , lack of self discipline , or

other character deficiencies, the individual should be

considered for elimination from service prior to the expir—

ation of his current term of service.1-’

Provisions are included under the enlisted personnel

separation regulations to administratively eliminate these

substandard soldiers from service. Under the Trainee Discharge

11 U.:. Army , The Army Physical Fitness and weight Control
Program, AR 600-9, (30 November 1976), 2-1 , 3-1 , 3-2.

12 U .S. Army , Standards of ~edica1 Fitness, AF 40—501 ,
(December 1960),  A 3—1 .

13 U.S. Army , The Army P~~~~ cal Fitness and Wei ght Control
Program, 3-2.
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Program (TDP) the Special Court ~

‘artial Authority can dis-

charge trainees who fail to meet the minimum standards pre-

scribed for successful completion of training)4 Under the

Expeditiou s Discharge Program (EDP) a battalion commander can

discharge active soldiers who demonstrate substandard perform-

ance and whose potential for further service is doubtful.’5

Ph~sica1 Readiness Training FM 21-20

Although AR 600-9 and AR 350-1 are the publications

that direct the administering of the Army Physical Fitness

Testing , FM 21-20 is the publication that explains the physical

readiness program for Arm y males to include specifying testing

requirements. The primary objectives of the physical readiness

program is to attain and maintain a unit ’s operational readi-

ness. Only through a combination of proficiency in physical

skill, and improved strength and endurance does complete

physical readiness to sustain operations under all conditions

result. In this manner assigned personnel are physically

capable of performing assigned missions during combat or

training .

There are seven Army Physical Fitness Evaluation

Tests applicable to all segments of the male population and

1L
~
. U .S .  Army , Personnel SeDarations-Enlisted P~~ sonnel, 5-15.

15 U . S .  Army , Personnel Separations-Enlisted Personnel, 5-13.
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designed to measure physical fitness. For the purpose of

this study only two of the tests will be examined as a

majority of the Army personnel are required to take one of

these two tests.~~
6

I - A dvanced Physical Fitness Test ~AFFT): This is

the test administered to male personnel in Combat , Combat

Support , Advanced Individual Training and Combat Support

Training units. The test consists of the following events:

a. Inverted Crawl (40 yards)
b. Run, Dodge & Jump
c. Horizontal Ladder
d. Pent Leg Sit-Up
e. Pwo-Mile Run

See Tables 4 - 6, for a description of the events required in

thi s test and the score tables deliniating the standards

required for each event. A total of 300 points with at

least 60 points on each event is required to pass this test.17

16 U.S. Army, ~~ysical Readiness Training, F~. 21-20,
(30 March 1973), 7.
17 U.S. Army, Physical Readiness Training, 226-228.

2~ 1L~.

L .~~~~~~~~~~~~~~~~~~~~~~~~~~ --,.
~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~

- - - - - --~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~-——---.-— - - . .—--—

2-15
TABLE 4-

‘ ‘ A

j i\~~

- ‘L1~ tJ
-C-i

‘ 4

\ 
1

/
\*\J0~~ c~, , ~~~ Si 0

2-15



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ “ “ ‘

2-1 6

VIII? a — an ~~~~~ I* t. Ii $1.1 (II 11

t i i :  * 1 * I C  * 1 1 * 1 . 2* 2  ~ 4 1 I 8  S i .  & ~~~~(~~~~~~~
_ S £ 1 1 1

4~~~~~~ i C  4 4  * — C i ! . )  ) 4 ) a  ~~~~ i 4 2~~~~ ‘ 4 2  i C i  4 * .  ~~ a , i~~~~

- 
~ ~ 

; ; ; ; ; ; ; ; -; ;
• . a . ~~ .J a a pa ii •J a a V ii V N 4

;... ..~~~.; ; ;-. ~ 
— ; ~ ~~ 

. ; ; . ; 3 ;; ; ; ;  ; ;

; ; 
~ ; ; 3 1  I .~~~ UV ’ )  ~~~~~ .. . 3 5 . 3  3 1 1 : 3 : ; ;; ;  

_ : : . .

S — . SI NJ Vi S Si Vi SI Ill N C Ii Ni 1 SI ‘I I S

I V . . . . . .  I N . .  3 5.1 151 i

~~~~~~~~~~~~~~~~~~~~~~~~ & :. EJ— ~: ~~~ 
-

~~~ ~ .. ~~~

. V

: ~~~~~~

; ; ; ~ ; ;.~..z.z: II ; n-. I. ; i ; S I I .I.’) 3 II ~ 
— • 

.

; : .. - - — - ; - - - - 
; - : ; 3 ,~~ ,7r 3. ‘3 3 - - - -

II n a l aj al -Si fl C 1. 5s.~ .ii fl n l . ap . l  II 
- 

a s , .  .

~ ~~~~~~~~~~~~~~ ~
i F;-St fOIIC ~vent1

F~g u’. 11PI~~ Sc.,. ta b ts. ,4CIS,cC d pA~I iI C ’I1 fl~ssiii 4.1

2-
*co ,i& 22~

— ‘ -

2-16



- -  - -~~~~~~~~ -- -~~~~~~~~~~~~—~~~~~~~~

- 2—1 7

~~~ 6

5(1 $~~2,,~~~~O’ l (  
— 

5CC $1591 •O.S~~ CCI CIII) ’ P0’I?i 551 $1041 105.1$ 5CC

_ _ _ _  

‘-

~~~~~~~~ ii~ ~ 1 - ~IT
SN ‘ ‘15s : . ,’ II I’ I~ II N P -I N  I’ .- SS I’~ I. S I IS :~ .6J II .3 .5 33 37 7~~5~ 7$ 4 ’  II>

~~~~~~~~~ 
_ _ _  _ _ _

27 11 IV 1 w 1 1l1 H II N S 1 II ‘51) 13 11 II ‘j  * 4 5’ II II II IS V SI ‘1 f l ’ S  I j i .  5 :1’ ’

4 51 N N [.t fl~IIlI IS I? IS IV II 1 3 1 1 1 ’  U Si V 7 ,1 1 7 5 :1 II SI IV 7 .’ ~ 1 4 1 5  SI ’I ’l 
— N 77 5 :7

11 77 7

[II I. fl 8 117.- S IN I) II II II IS IV IS 54 II $1 ft 8 p 4 7 5 I~~~~ IJ Ii ft 4 74 .l 7 j ~~( s I j I ’ . 77 4 4 ; ,  1
[
~ 

II II N 71 11-1111 II II II Ii V (II I’ U *1 II SS~~ 1 5 4 7 1 11
) 

II II 11 II Il-I. U I7 I4~~~~~~~ 7I IC]

[~ 5) 11 II IN-SISI I’ ii II I. IS 17 11 31 II SI SI 1~ II 51 175  1’ 53 SI II ~. II 714 ~1 1 1 5 1 :5 71 (I 75

55 •S  VI ‘3 IS$ I4?I  III II 0 73 51)1,5111 ~ II ; -; 13177711 P II II I) 115711 11 N 
~

U’ IS ft II II 53-sil l II SI II H Il ls-Ill S II S I U 13 55 7174 IS 51 15 3) 75 55 71 71 1 50 II 55 55 , P 15

‘ Ii .5 IS SI 715081$ Ii SI SI II 11 51-Ill SI SI I 15 13 )1 1331 II IV 34 II 7171,75 14 • . S j s s  I

II U IS IS 4515 17 U a sI~~~~ ISSI ISS 47 4 5 S 773477,7 17 1 5  $ 72 11 75 47 7 I I IS Y ICI C

IS ii Si I’ 4 5 3 . 4 7 1  IS 57 II II 1 I 7 N 3 7  a 41 4 5 I ld O l ’  15 II II IV 7 5 4 1 5 )’  , . . I S 1I71 5

Ii US II II so 11.51 71 51 5 II Ii N IS~~II* II 45 II SI 33 13-IllS II II )1 II 35 57 * 11 • I IV $)IIU

11 55 IS U? 8 77.813 II 51 S 5? N 5 5 1  II 5 — II nil - h I S  71 IV 15 7? 1515 34 $ 4 $ I I

II S i l l  5 4 7 1 - 4 4  53 51 61 .4 3515 5 il i ll ’S . 0173 0 31 1 1 7 1 7 1  3510 11 11 3 I * I 5 5552

II I) II II ISII’4 II 51 II II SI 1 5 5 5 - N  IS 4 II IS P 11 73 77 51 II 74 1* 71 07* 1? 7 I I IS ‘I IV 75

U’ 53 13 II 44 .8 5 5  II 53 II SI N Il-IS P II

~~~

I7 13 Ii 7157)71  75 77 75 71 7 1 1 1 3 54 7 1 1 5* 5 1 1

L 1: ::::~L
PM 21—20 2 Tso.mfle run

Pg 2~0 ?~guT. 1J?Ø—cSIltinuet

2—13

4
/

-1

- 2—13

‘
I

- ‘I

- 2-17

_ _ _  -~~~~~~~~~



-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2-18

II. Staff and SDecialist Physical Fitness Test:

This test is administered to service school students and

faculty , and personnel in TDA or Combat Service Support units.

The test consists of the following events:

a. Pushups
b. Run , Dodge & Jump
c. Horizontal Ladder
d. Bent Leg Sit-Up
e. One-Mile Run

See Tables 7-9 for a diagram of the events required in thi s

test and the score tables deliniating the standards required

a 
for each event. A total of 300 points is required to pass

this test but, unlike the Advanced Physical Fitness Test,

there is no requirement to achieve a minimum of 60 points

on each event.18

There are five other tests (1) The Basic Physical

Fitness Test (administered to Basic Combat Trainees), (2)

The Inclement Weather/Limited Facility Physical Fitness Test ,

(3) The Minimum Physical Fitness Test (Voluntary) (administered

voluntarly to personnel over 40 years of age), (4) The Airborne

Trainee Physical Fitness Qualification Test, and (5) The

Ranger/Special Forces Physical Fitness Qualification Test.

These tests are so highly specialized and taken by so few

Army personnel that they were deemed irrelevant to this study

and will not be described further.19

18 Physical Readiness Training, 236-240.

19 Physical Readiness Trainir-ig, 6-7.
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Individual unit commanders are charged with the

responsibility to conduct appropriate testing of military

personnel at least twice annually to evaluate the unit’s

physical training program . It is obvious that the Advanced

Test is much more rigorous than the Staff & Specialist Test

but which test is administered to an individual is determined

by the type of unit he is assigned to not by his MOS. There-

fore , a medic assigned to a medical facility would be required

to complete the Staff & Specialist Physical Fitness Test but

if he were to be reassigned to the medical platoon of an

Infantry battalion he would immediately be eligible to take

the much more demanding Advanced Physical Fitness Test.

it is recommended by FM 21-20 that personnel who

fail to attain the minimum standards for the appropriate test

be given remedial training and retested . “Appropriate personnel

actions or reclassification actions should be considered for

personnel who demonstrate a physical ineptness. ,,20

Both these tests are generalized tests for all Army

personnel and are duty position rather than MOS related.

Further complicating this is the fact that for Skill Qualifica-

tion Testing (SQT) purposes, all personnel with the 12B ~CS are

required to take the Advanced Test as part of the “performance

cert if ication” portion. But , an individual may still verify

his 12i~ ~7CS without passing ‘the APFT and still meet all other

regulatory physical fitness requirements by passing the Staff

20 Physical Feadiness Traini ng, 7.
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~recialist  Test if he is assigned to a TD A or Combat

Tervice upport unit.21

Physical Fitness Training for Women FM 35-20

A? 600-9 arid AR 350-1 , also directs  the periodic

physical readiness testing of female personnel. FM 35-20 is

the pub lication that governs the Army physical readiness

program for women. Although the objectives for the female

program are identical to those of the male program , FM 35-20

does not appear to emphasize physical fi tness to the same

degree as FM 21-20.

There are four  Army Physical Fitness Evaluation Tests

applicable -to all segments of the female population and design-

ed to measure physical fitness. Only two of the tests are

applicable to this study and will ‘be explained in detail.

I. Advanced Physical Fitness Test for “Jornen: This

test is admi nistered in TOE Combat and Combat Support units

and to Advanced Individual Training and Reserve Officer Train-

ing Corps students. The test consists of the following events:

a. 80—Meter Shuttle Run
b. Modified Pushups
c. Run , Dodge & Jump
d. Modified Sit-Ups
e. Cne-Mile Run

Table 10 contains a diagram of the events required in the test

and Table 11 is the score tables deliniating the standards

21 U.S. Army , Combat Engineer M~S_12E Tkill Levels 1 and 2,
Sol dier ’s ~anual, FM 5—12~1/2,~~29 September 1977), 2-23 5 .
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required for each event. A total of 300 points with at least

60 points on each event is required to pass this test.22

I I .  Staff and Specialist Physical Fitness Test

FOt Women: This test is required of all women assigned to

TDA , Combat Service Support and Service School units. This

test consists of the following events:

a. 80—Meter Shuttle Run
b. Modifi ed Pushups
c. Run , Dodge & Jump
d. Modified Sit-Ups
e. Stationary Run

Table 12 contains a diagram of the events required in the

test while Table 13 is the score table deliniating the

standards required for each event. A total of 300 points is

required to pass the test but , unlike the Advanced Physical

Fitness Test for Women , there is no requirement to achieve

a minimum of 60 points on each event. Although many of the

events of the Advanced , and Staff and Specialist tests are

identical, the scoring criteria is less rigorous.23

The Basic Physical Fitness Test for Women (administered

to Basic Trainees) and the Airborne Trainee Physical Fitness

Qualification Test for Women are the other two tests applicable

to women, but will not be considered for this study.

Although men and women are being assigned to some

types of units as co-equals in identical MOSs , it is obvious

22 U . S .  Army , Physical Fitness Training for Women , FM 35-20,
( 17 February 1975) , 18’~-181 . —

23 Physical Fitness Training for Women, 190-192.
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TABLE 12 -

- . 80-MET ER ~5HU1TL5 RUN

~~~~

-
.

Q) 
~~~~~~~~~~~~~~~ -

-

- . - 2. MODIEIED PUSHUPS 3 RUN. DODGE & JUMP

0

4 MODIF iED SITUpS 5. STATIONARY RUN

F.’gure 95. Staff and spe .~oJist ph ysical fitness test for U” ms71 .
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that there is a wide disparity in the levels of f i tness

required between them . For example , a women with an ammuni-

tion handlers MOS assigned to a DS/GS Ammunition Battalion

would be expec ted to perform the same type and amount of

manual labor as her male counterpart . If each is expected

to perform at the same level of efficiency, a c ommon physical

fitness standard should apply. Additionally , the current

physical fitness standard measures only physical strength

in relation to body weight. For examp le , a 70 inch , 123

pound individual may be able to negotiate a sufficient number

of horizontal bars to pass a physical fi tness test but still

no t be capable of performing the 96 pound Bailey Panel carry .
Conversely , a 70 inch , 192 pound individual may not be

capable of passing the horizontal ladder postion of the test

yet be capable of carrying 96 pounds. Although the Physical

Fitness Evaluati on Tests do serve a useful purpose , they do

not measure strength required to perform MCS related duties.

This strength requirement should be tested in another mariner.

This chapter has examined various Army Regulations

and publications in order to review the current regulatory

standards of physical fitness and strength . The next chap ter

will address the other side of this issue by examining the

app licable AFTEP and Soldier ’s Manual to select speci f ic

tasks to analyze. These selected tasks will be represent-

ative and will be analyzed in depth to determine quantifiable

strength requirements.

2-29
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CHAPTER III

~‘ .LY~ T~ OF REPRESE~TATIVE REQUIRED TASYS FOR E~’CI!”EEF. MOS 12E

This chapter will examine representative tasks ,

extracted from the Combat Engineer Soldier ’s Manual (FM 5-

1231/2), The Engineer Battalion Mechanized and Armor Division,

Army Training and Evaluation Program (ARTEP 5- 1 45) ,  and other

documents in order to determine the body strength required to

satisfactorily perform these tasks.

So ldier ’ s Manuals are published in most of the Mili-

tary Occupational Specialities and deliniate in divi dual criti-

cal tasks a soldier must be able to perform effectively after

training and with a minimum of supervision. These include

tasks solely related to the 12B MOS such as “use and maintai n

hand tools ” , tasks common to all soldiers such as “first aid”

and “maintenance of individual physical f i tness ” , and “add-on ”

or “additional tasks ” which are duty position related such as

“Caliber .50 Machinegun Crewman” or “90MM RCLR Crewman.

The ARTEP concentrates on collective tasks performed

by squad , platoon, company or battalion echelon. Although

these tasks are performed collectively by the echelon , the

contribution of each individual is vital to the accomplishment

of the task . These collective tasks generally, but not always ,

1 U.S. Army , Combat Engineer ,_MC 123 Skill Levels 1 and 2,
oldier ’s Manual, FM 5-12B17,~ (29 ~‘ovember 19771 1-1., 1-3.
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relate back to individual tasks listed in the Foldier ’s

Manual. 1
~’or example , APTE P 5-14~ Mi ssion 9~ Conduct ~ssault

~iver Crossing, which is a collective mission to he performed

at the platoon echelon , includes as a subtask ‘C perate

.‘ssault Boats. ” Soldier ’s Manual tmask 17umber : 0~ 1-19~ -1001 ,

lists “Operate a Pneumatic Assault :oa-t ” as a Cri t ical

Tn divi dual Task.

A l though the 12 Soldier ’s Manual lists 1~ 1 Cri t ical

Tndividual “asks and ~S~2P 5-145 includes a Consoli da ted

Thsk Tnventory of 191 collective tasks for 14 nissions , only

a representative sampling of tasks requiring excessive

stren gth and endurance levels for di f fe ren t  rar ts of the body

have been selected to be addressed in detail. These tasks

were selected because they represented tasks that  required

the greatest amount of strength or fitness to perform .

Although other tasks , having similar requirements , could

have been chosen , an analysis of them would have yielded

similar conclusions . For instance , the re quirement to “Mov e

Under Direct Fire ” (Task Mumber : 051_1?1-1L~OJ) requires ‘the

soldier to perform individual tasks with a similar strer.~th

and endurance requirement as t he tasks co~~ ained ~.r4 the

requirement to “Move Over , Through , or ~rourd Ctctacles

(~~ask Murber : O~1-191-1~ 07). An analysis of both ‘tasks

would indicate that a soldier cara’c-le of perfornin-~ the

forrer task should be able to rerfcrr the latter as both

have sinil~ r strer.~’th and endurance recuire~ ent~~.

3-2
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Additionally, it should be noted that for Skill Qual-

ification Testing (SQT) purposes all soldiers possessing the

12T f- CS will be required to take the Advanced Physical Fit-

ness Test (APFT) regardless of the type of unit to which he

may be assigned . This appears to recognize that the degree

of physical fitness required of a soldier should be a function

of his MCS~ and not his unit of assignment .

I. C~~~~’SE~ TASK MUr-.TEF1 : 051-191—1403

TASK: Move Under Direct Fire

COMDI-TIOr:: This task requires a soldier , armed with

either his M16A1 rifle or M203 grenade launcher , to move 100

meters through a field . Utilizing the available cover and

concealment he must traverse varied terrain and vegetation .

TAMDAP.D: The soldier must move at least 100 meters to

within 100 meters of an aggressor position without the

aggressor being able to read a number affixed to the soldier ’s

helmet. This task must be accomplished within 15 minutes and

the aggressor is provided a “SCOPES ” telescopic r if le sight .

Being able to read the number on the soldier ’s helmet by use

of this sight simulates acquiring and hitting the target.

DITCUSSIOM : This task requires the individual soldier

to perform three movement techniques (High Crawl , Low Crawl

and Rush) and recognize when each is appropriate. The High

Crawl is a movement where the soldier keeps his body free oI’

the ground and rests his weight on his forearms and knees.

The rifle is cradled in the arms keeping the muzzle off the

ground . Me moves forward by alternately advancing the right

3—3
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elbow and right knee, then left elbow and left knee. The

Low Crawl is performed by maintaining the body as flat as

possible to the ground . The rifle is held by the upper sling

swivel, balanced on the forearm and drug along the ground .

To Rush the soldier starts from the prone position, lowers

his head , draws his arms in to his body and , keeping the

elbows down pulls the right or left leg forward . With one

movement, the body is raised by straightening the arms and

springing to the feet. The soldier runs to his next position

and , just before hitting the ground , plants both feet then

falls forward , breaking the fall with the butt of the rifle.

The rush should expose the soldier for no more than three

seconds and the run should not be in a straight line.

This task could easily be simulated under administra-

tive conditions by requiring a prospective 12B applicant to

run through a 100 meter course; High Crawling the first 33
meters, Low Crawling the second 33 meters, and Rushing the

final 34 meters hitting the ground every 3 seconds.

This task is common to all Combat Arms MOSs.2

II. DEFEt’~SE : TASK NU~~ER: 051-191-1364

TASK : Construct Individual tefensive Positions

COMDI TI 0N~ Thi s task requires a soldier to construct an

2 Combat Engineer, MOS 123 Skill Level 1 and 2, Soldier ’s
Manual, 2-106 - 2-110.
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individual defensive fi~ hting position. d~ rirr- dayliiht hours ,

~iven load hear in~” eauirment with bayonet , scabbard , entrench-

in g tool , poncho and M16.’-.l rifle. Four hours is allctted to

ccrnnlete construction.

T’~~”~~FT: “:ithin the time specified the soldier must

construct a “pararet foxhole ” 1~ M16’s long , 2 bayonets wide ,

~rmnit deep and rroviding a cave-like compartment (with over-

head cover)  t i~ enough for the occupant to get under.

.-~-lt~’ough the srecificatior.s include cover , concealment and

cther requiremen’t~~, they do not add to ‘the physical

difficulty of the task .

CU SIC”: ~~ analysis of this task ind ic ates that the

basic stren~th requirement is for the soldier to possess the

strerc-th and stamina to di~ a foxhole approximately 1~ meters

lor~ by 1 meter wide by 1~ meters deer, in undist~’rhed ,

~oderately hard soil within a four hour reri od . Although

rossi hie , thi s task woul d be extremely difficult to simulate

under administrative testing conditions . In addition to

being very time consumin g, the necessary sur port could be pro-

hibitive . Some type of prolonged endurance test could be

devised to determine i f a pros pective 123 does possess the

requisite endurance. ~~ example of this type of test could

he for the indivi dual to swing a sledge hammer or mallet a

srecified number of times during a arecified period .

3 Combat Enyineer, MC _1.?P Skill :~~~els 1 and 2, Scidier ’s

~a’-ual, 2—119 — 2— 1 2 1.
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I I I .  HA~~ C~~~ AD? T A Y  MU - T F :  051-191-1302

TASK: r.~age ne~~ wit~i ~ar1d Grenades

CC’DITIC’ : This task requires the soldier to complete

two situations during daylight , in a fiel d loca tion , wearing

load bearing equipment , helmet , and carry ing an individual

weapon and basic load . The first situation requires the

soldier only -to identi fy certain types of hand grenades but

situation two requires engagement of three targets. Target

one is dismounted troops at a range of 35 meters , target two

is an enemy emp lacement without overhead cover at 20 meters

and target three is an enemy position with overhead cover

which can be approached along a covered route.

STAMDARD: Situation one is not app licable as it

requires no physical activity . Situation two , target one

requires the soldier to accurately throw a fragmentation

grenade 35 meters within five meters of the center. Target

two requires a soldier to throw a fra~~ entat ion grenade 20

meters inside a position. Target three requires a soldier to

approach a covered position along a concealed route and throw

either a fragmentation or offensive grenade inside the

inclosure without exposing himself for over three seconds.

DISCUSSIOr’: This task is extremely easy to analyze.

For initial testing, complete accuracy is not necessary h-ut

the prospective 123 should ‘be able to throw the hand grenade

the required 35 meters . This task can be easily simulated

under administrative testing conditions by having the

applicant throw a baseball or training fragmentation grenade

-. - ‘ —- - -~~~~~~~~~~~~~ -- - - - . --. —- - - - .-.- ,-  . -- - - - - -
~~
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35 meters. There should be no requirement to test either

sit uation one or the other two tar~”et s.

TV . ‘CI ’EF~ “‘c-CIT TA flY ‘Ur-’EP : 051—201-1001

TA KE Mse and Maintain Handtools

CC’TL ”~’TC- Th The soldier must be able to use the various

tools and cleaning equipment common to ~n&-ineer uni t TC&Es.

STA 5DA~ t : The soldier must utilize the proper procedures

and techniques in using and maintainin&- engineer handtool s .

These handtools include : hammer , maul , sledge hammer , screw-

driver , half hatchet , axe , hand saw (c r osscu t , ripsaw , and

two man crosscut), drill , p ick , pick-m attock , shovel , rost-

hole digger , and earth auger.

DTSCU SICM: This task contains some of the most physi-

cally strenuous activities required by the 123 MCT . Most

taxing is the use of the maul , 10 pound sledge hammer , axe

and shovel. Although the Soldier ’s Manual delin iates no

specific degree of use for each of these handtools , a general

administrative strength test could combine this task with other

tasks requiring similar motion such as “constructing individual

defensive positions .” A simple time-motion study could correl-

ate the strength , endurance , coordination and time associated

with preparing a fighting position with an entrenching tool

and using a maul or sledge hammer for a specific amount of

time . In this manner one test may suffice to ensure that the

rrospective 123 pcssesses sufficient capability to perform

4 Combat Engineer ,  MCS 122 Ekill Levels 1 and 2, Soldier ’s
Manual , 2-10 - 2-17.
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all simi lar tasks.5

V . E ’FEP TOOLS TACK r’U~-TEP : 051-201-1003

TA SK: Use and Maintain Pneumatic Tools

CO”DITTO5’~ This task requires a soldier to utilize the

250 cubic foot per minute compressor with all accessories.

STAMDAFD : The soldier must be able to use and maintain

pneumatic tools to safely accomplish snecific tasks. These

pneumatic tools include the paving breaker (jack-hammer) ,

nail driver , circular saw (woodworking) , cha in saw , wood-boring

drill , backfill tamper , concrete vi brator and other tools

and accessories.

DISCUFTIOM : The two most physically demanding tools

included in the pneumatic tool set are the paving breaker and

chain saw. Each weighs in excess of 60 pounds and is extremely

di f f i c u lt to mani pulate while using. Althou gh the chain saw is

normally opera ted by two me n , operating the pavi ng breaker is

a single man task , The Soldier ’s Manual does not specify any

speci fic tasks to be performe d wit h the tools other than the

reneral term “accomplish assigned construction tasks. ” From

exp erience , the maj or ity of strength needed to operate the

paving breaker is required to manuever it int o rosi tion , not

while it is in operation. i’~hile in oreration , the opera tor

rust apply only enough rressure to keep it in place. This

task cou ld be simulated under administrative test conditions

by requiring the prospec’tive 127 to suspend a 60 pound weight-

in his arms for a specified peri od of time . The physical
5 Combat Engineer, MOC 123 Skill Levels 1 and 2, Soldier ’s
Manual , 2—236 - 2_2l4~4.
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requ i r em ents necessary in han dling pneuma tic tools are almost

identical to those required to use electrical handtools.6

“1. ‘~TMED 3F:DCI~’C T A T Y  ~VM 3EF : 0 5 1— 19 7— 1 0 0 2

A~T F  TASK: 8-10

T.’- SK: Construct 25 meters (80 feetl Double-Lane

2ailey Fridge

TO’~DITICM: Mith at least 45 men available for actual

work , during light and wi th favorable weather condi t ions and

with materials unloaded on site with the site already prepared. I
TAM2A~D: The 45 available soldiers must , wit hin seven

hours , layout the brid ge si te , assemble bays , launch t-he

‘bridge , mount the bridge on bearing plates, and construct

en d ramr s. ~‘iear tread need not be included.

DISCMSSICM: Although this is an ARTEP collective task ,

the individual strength requirements per man can be determined .

The mos t physically demanding sub-task is the 6 man carry of

the 577 pound Bailey panel. Each individual in the crew is

require d to carry in excess of 96 pound s for each panel carried

so a bri dge , double-single , constructed to 80 feet would

require 44 panels (32 for the bridge and 12 for the launching

nose). Therefore, to successfully accom pli sh this mission

each member of the panel crew would have to carry 96 pound s

44 times. 7 Addit ional ly , a review of the 50 ton

6 Combat Engineer, MCC 122 Skill Levels 1 and 2, Coldier ’s
Manual, 2-24E - 2-252.

7 This is an APTEP requirement while the Bailey Bridge example
on rage 1-5 represents an operational mission This accounts
for the different number of repititions of the carr’r reauired.
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and 60-ton Universal Trestle Bridge components and the

M4T6 Float Bridge reveals no single individual tasks are

more demanding than the Bailey Bridge task . Also , the

F support requirements allowed in the assembly of the ~thT6

includes use of helicopter assets for lifting . This task

could easily be simulated under administrative test

conditions by requiring the prospective 12B app licant to

carry a 96 pound weight over a specified course 44 times.8

Although it is recognized that the Bailey Bridge is

being phased out of the system , large quantities will

remain in the inventory for many years~ Because of ~ts

dependability and availability, 123 soldiers will have a

requirement to work with the Bailey Bridge for the foreseeable

future. As the Bailey Bridge requirement is still in both

the ARTEP and 123 Soldier ’s Manual , it remains current .

Ad ditionally, as multi ple man carries are based on the

100 pounds per man standard , the requirement for the 12B

soldier to be able to lift and carry this amount of weight

is independent of the Bailey Bridge requirement .

8 U.S. Army , Army Training~ and Evaluation Frcgram En&~ineerBattalion Mechanized and Armor Division, ARTEP 5-14~~~ r5 June
~~~~~~~~~~~ 2-Z3~3.
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CHAPTER IV

123 MOS ENGINEER STRENGTH,

ENDURANCE AND PHYSICAL FITNESS SURVEY

METHODOLOGY

In order to reinforce conclusions drawn from

other research sources , a short survey was circulated to

all Engineer members of the 1978-79 U.S. Army Command and

General Staff College class. Of the 50 Engineer Officers

( Primary Speciality Code 21) in the class , 39 responded to

the questionnaire . While the sample is not truly random ,

it does represent almost 4.6~ of the 835 Majors on

active duty in the Corps of Engineers and .?7~ of all

Engineer officers1. Addi tionally , the group possesses

extensive troop experience with every responding officer

having commanded at least one Engineer company . The

officers also indicated they had additional troop

experience and , by virtue of their attendance at C&GSC ,

their past success can be assumed .

SUR VEY I~’STPUMEMT

An eleven question survey was developed in order

to obtain quantitative data and validate the conclusions

1 Corps of Engineers Officers 1979 Directory, Periodic
Publication Fund , Ft Belvoir , Va. There are 5085 CE
officers on active duty as of 1 July 78.
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drawn from other sources . I t was assume d tha t Engineers

in the class generally conforme d to the b iographical

rrofile of the entire class so only one question of a

biographical nature was necessary . The survey instrument

included one biographical question , ten mul tiple choi ce

opinion quest ions and a port ion where the responding

o f f i ce r  could provide a subjective response. The

following is an analysi s of each quest ion and the

responses received .2

ANALYSIS OF QUESTIONS AND RESPC N SES

1. In what Engineer positions have you served?

a. Enlisted , 123 MCS ( 5 )  12.8~

b. Platoon Leader (29) 74.4~

c. Company Commander (39) 1OO~

d. Battalion Staff (29 ) 74 .4~
e. Other (22) 56.4~

This question allowed multiple answers and it was

apparent from the responses -that the respondents

possessed extensive first hand experience with troops.

Therefore , the respondents appear extremely well qual i f ied

to comment on this particular subject.

2. Cf the 123 r-~cs soldiers you have been associated with ,

what percentage are physically capable of performing the

duties required of the 122 MOS?

a, Less than 1O~ (1) 2.6~

2 Jacobs , T.O., A Guide for Developing Questionnaire Items,
Technical Advisory Service , ~umF-RC Division Li. , Fort Benning,

r “A , 21-23.
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b. 10~ - 39”~ 

(0 )  V

c. 4Oc — 6o’~ (4) io.y:

d. 61’-~ — 90” (22) 56.L~

e. Greater than 9O~ (12) 30.8~

The responses to this question generally conformed with

my previous experiences.  Almost 7V of the respondents

felt that 90r’ or less of the 12? NOT soldiers they had

been associated with ~ossessed the physical capacity to

perform in the NOT , The responses to this question were

compatible with -the responses to cuestion 11 , but

inconsistent with the responses to question 3.
3. The present strength and physical standards used for

initial entry into service for the 123 NOT allows

unqualified personnel to enter.

— a. Strongly agree (2)

‘b. Agree ( 10 ) 2 5 .6 ~
c. Undecided (19)

d. Disagree (8) 2O.5~

e. Strongly agree (0)

Over 48r’ of the respondents were undecided although 3O.7~
agreed that present standards were inadequate. One

respondent who disagreed did so on the basis that the

standards themselves were inadequate. Based on the

responses to questions 2 and 9, it would be expected that

more respondents would have selected responses “a” or “b” .

l4.~ The p~’esent Advanced Physical Titness Test (APFT)

adequa tely tests the level of physical fitness necessary

to perform 122 duties.

Li ._ 3
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a. Agree (16) 4i .O’~

b . Disagree - Too difficult or 12.E~
does not adequate ly  test  ( 5 )

c. Disa gree - “ ot difficult 23.1~enough (9)

d. Undecided ( 9 )  23 .1~
A ma jor ity of the re sp ondent s that ha d an opini on agreed

tha t th e present AP ET is adequate to test physical

fi tness. Prom mar gin notes and c omments i t appears

that four respondent s disagreed because -they felt the

test did not test -the strength required to perform in the

~- CG . It should be noted -that the APFT is designed as a

fitness test and not a strength test. If these four

responses ar e invali dated , then ~~~~ of the valid respcnses

indicate that the present -test is adequate. Comments also

indicate that all 12= personnel should be required to

take the same test .

5. The -tasks required by the 12 S~ T and 123 Soldier ’s

:- anuals adequately reflect -those tasks that a soldier

must be physically capable of performing in order to

satisfactorly perform in -the 123 NOS .

a. Strongly agree ( 3 )  7.?~
h. Agree (21) 53.8 ’

c. Undecided (12) 30.E~

d. Disa~rree (3) 77:

e. Ttror ~gly disagree (C) V

~ clear majority of the resrondents agreed that a 12

soldier had to be physical ly  ab le to perform all

sold ier ’s manual and -T~T tasks. The relative newness of

,~ ,‘ 
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of both the soldier ’s manuals and SQT could ex-~lain the

— large number of undecided responses.

6. The stated secondary mission to rerform as Infantry

requires tha t the Engineer must at least maintain a

physical standard as high as the Infantryman.

a. Strongly agree (14) 35.9’~
b . Agree (18) 46.2’~
c. Undecided (2)

— d. Disagree (5) l2.8~

e. Strongly disagree (0) 0~
This is an integral mission of the Engineers so the high

percentage of affirmative responses was expected. :.iany

respondents even made margin notes that the Engineer mission ,

by its very nature, required higher physical standards than

the Infantryman.

7. A 12B soldier must be capable of lifting how much weight?

a. Less than 50 pounds (0) 0~

b. 50 - 75 pounds (3) 7.7~
c. 75 — 100 pounds (20) 51.3’~
d. 100 - 150 pounds (1.3) 33.3~
e. Over 150 pounds (3) 7.7’~

Pesponses and margin notes indicated that being able to lift

100 pounds was by far the consensus opinion. The Bailey Bridge

panel weight and the fact that all multiple man carried are

based on the 100 pounds per man standard were often mentioned

and explains why this was the popular response.

8.  A 122 soldier should be capable of Force Marching what

distance?

4-5
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a. less than 2 miles (0) V

b. Li. m iles in one hour (2)

c. 8 miles (7) 17.9~

d. 12 miles in 3 hours (26) 66.7~

~~. Undecided ( 14.) 10.301

“-‘he overwhelming majority chose response “d” , rossibly

because this is the standard reauired for award of the

“Expert Infantryman ’s Badge .” Additionally, response ‘ ‘b ” ,

the standard for :ational Guard personnel was overwhelm-

F in~ly rejec ted.

9. It is not necessary that all 12= soldiers be physically

capable of performing all required taoks because other

stronger squa d members can “take up the slack” for then.

a. Strongly agree (1) 2.601

b . Agree ( 3 )  7.7~
’

c. Un decided ( 3 )  7.7-~
d. Disagree (21) 53.801

e. Strongly disagree (11) 28.2 ’-

Over 8201 of -the respondents indicated , as expected , that all

Engineers must be able to perform all required tasks. This

or inion , when consi dered in con junct ion  with questi on 2,

where 7O~ of the respondents believed that 1O” cr more of

the 122 personnel are physically unqualified to rerform

all required tasks strongly supports the contention of this

thesis that quantifiable rhysical carability standards have

L 

to be develored and applied in. the initial recruitment and

classification process.

4-6
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10. The 123 MOS should not be restricted to males only

but rather should be open to all personnel who demonstrate

that they are physically capable of performing the required

tasks.

a. Strongly agree (8) 20.5~

b. Agree (14) 35,9c1~

c. Undecided (3) 7.?~
d. Disagree (5) 12.8°~
e. Strongly disagree (9) 23.1~

Respondents were most sharply divided on this question . Many

of those who disagreed made margin notes concerning the 113

Infantry requirement and it was apparent that many respond-

ents were emotional on the subject of integrating the 123

~os with women. No definitive conclusions can be drawn from

these responses. The decision to fully integrate combat

arms MOSs will most likely be political and will be precip-

itated by court actions , political pressures and the necessity

to attract “bodies ” to these MOSs.

11. Personnel entering the service should be required to

tak e an initial test to demonstrate they possess the requisite

physical strengt h and fitness before they are trained and

assigned in the 123 MOS .

a. Strongly agree (8) 20.5~

L

b. Agree (t7) 43.6~-

c. Undecided (4.) 1O.3°~

d. Disagree (8) 2O .5~
e. Strongly disagree (2) 5.1~

4-7
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:-tere again , the responses were expecte d and consistent wi th

responses to previous questions . From margin notes , 5 people

who responded with “c ’ , “d” or “e ” actually suppcrted the

idea of strength testing but believe it should app ly to all

NCTs or that the trainee should be tested prior to award of

the 123 NOT rather than prior to training . ‘.!ith this taken

into consi dera tion , almost 77” of the respondents agree that

some physical testing rnechani s~ is nee ded so that unqual i f ied

individuals are identified prior to assignment to units.

SUBJECTIVE RESPONSES

Although almost every respondent made some margin

comment s , 12 officers or 31 ’ wrote subjec tive comments in the

space provided . Some of the more valid and frecuest comments

were :

a. There should be an “entry level” fi tness

requirement with the trainee being brought ur to the

ul t imately desired level before completing training.

b. The increased physical fitness and strength needed

to participate in the “Ac tive Defense ” will great ly  increase

the required levels of fitness and stamina for 1.22 ngineers.

Ad ditionally, 122- work in combat almost always degenerates

to muscle power. ”

c. I t is very di ffi cul t to perform testi ng of th is

nature at an Armed Torces Entrance Txamination Ttation so it

is verz imnertant not to confuse desired rrocesses with

feasible activities. dditionally, if a te~— ting rlan were

irtrod ;ced there would be a major shortfall of 12 soldiers.

L _ _ _  
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CC- CLU ION

This survey served to reinforce most of the con-

clusions derived from other independent research of

~rmy rut lica ti ons , regulati ons and other sources. The

survey ropulation was Engineer officers in the grade of

:-.‘ajor attending the 1978-79 Command and General Staff

College Class at Fort Leavenworth , Kansas. The responses

were generally consistent and conforme d to previously

drawn conclusions . The consensus op ini ons can be reduce d

to the following statements:

a. The 123 N~OS presently contains many physically

unqualif ied personnel.

b. The present Advanced Physical Fitness Test (APFT)

is adequate ‘cut that all 12 personnel should be required

to t~ke the same physical fitness test ,

c. All 123 NOT personnel must be physically capab le

of performi ng the tasks contained in the 123 Skill Qualifi ca-

tion Te st and 123 Soldier ’s Manual , and the assumpt ion that

stronger squad members can perform the more physically

demanding tasks for weaker members is invalid.

d. A 125 soldier must be capable of lifting

approximately 100 pOunds.

e. A 12 soldier must be capable of Force Marching

12 miles in 3 hours .

4-9
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f. There is a requirement to develop a physical

testing mechanism so that physically unqualif i ed indivi d-

uals are identified prior to assignment to 123 MOS

positions .

I, I #~‘
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CHAPTER V

CON CLU SI ON S AND REC OMME NDATIO N S

CON CLUSI ONS

This  the sis has investigated the acceptable

standards of body strength , physical stamina, endurance

and physical fitness required for satisfactory performance

in the 123 MOS , This has been accomp lished through an

analysis of the current standards as articulated in the

applicable Army Regulations and an examination of the per-

formance requirements contained in the l2B Soldier ’s

Manual and Engineer ARTEP . Additionally , the c onclusions

drawn were reinforced by a survey conducted at the Command

and General Staff College .

From the analysis of the current Army Regulations , it

is apparent that the present standards are either non-

existent or so ambigu ous as to be useless. ~1ith an attri-

tion rate of over forty percent for new enlistees and re-

classification authority in some instances delegated down

to battali on level , an examination of alternative initial

entry standards is warranted. From the summary of the 125

Engineer job descri pt ion , it is obvious that this is a

physically demanding specialty and requires outstand ing

levels of physical fitness and endurance. The present

physical profile governinE entry into the MOS is too vague

5-1
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and generalized to be of use to a perscnr .el rranager

assi.~ming soldiero to the 121: NOT. For instance , the

present stondard requires “good muscular develormer.t .

but does not def ine  ‘ good .”

On the surface , the rhysical fitness and weight

control arograms appear well defined and sound , but

deerer investi gation reveals ambiguities and ccntradicticns

among many of these regulations . For examnle , the height

and weinht requirements for initial entry into service

differ areatly from the in-service standards. The rhysical

fitness tesning rronram is hiahlv selective and s’—ecialized

with seven male tests and four female tests. Fresently ,

which test is administered is a function of an individual’ s

gender and uni t of assi gnment rather than mili tary

ocouration. ecause of thi s, personnel in the sam e NOT ,

required to perform similar duties , may be unfa i r ly requir ed

to maintain di fferent standar ds of physical fitness.

The detailed examinat ion of six repres entative tasks

from the 12 Sol dier ’s Manu al and En gineer A R TEF resulted

in the i denti f i ca ti on of specific strength and endurance

requirements that could be simulated under test conditions .

7cr examrle , the reauirement to use pneumatic tools could

be simul7t-? d by requiring ~~ individual to suspend a 60

round weight in his arms for a snecific length of time . 

--~- V -- - - I
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The survey served to confirm and reinforce many of

the conclusions drawn from other sources , as well as pro-

viding some perceptions held by experienced Engineer

off icers .  Additi onally , it was possible to gather other

information from this subjective source.

RECAPITULATION OF CONCLUSI ONS

The following is a recapitulation of the conclusions

drawn from the d i f ferent  sources:

a. The 121 MOS presently oontains many physically

unqualified rersonnel.

b. “The Physical Profile Functional Capacity Guide ”

contained in AR 40-501 and the Physical Profile for entry

into the 123 MOS contained in AR 611-201 princi pally address

medical fitness and are too vague to be useful.

c. The Army weight control program contains different

entry and retention standards.

d. The physical fitness standards are discriminatory

and require different levels of physical f i tness  based on

duty position , unit of assignment or gender rather than MCS.

e. The present physical f i tness test is ad equate to

test fitness but does not test strength (independent of pro-i

portional strength). Additionally , all l2B personnel should

be administered the same Advanced Physical Fitness Test (AFET).

5-3
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f. A 123 soldier must be capable of running through

a 100 meter course simulating movement under direct fire :

High Crawling the first 33 meters , Low C raw ling the second

33 meters , and rushing the final 34 meters dropp ing to the

ground every three seconds.

g. A 123 soldier must be physically capab le of digging

a “parapet foxhole ” approximately 1 1/2 meters long by 1

meter wide by 1 1/2 meters deep.

h. A 123 soldier must possess the strength and

coordination to throw a hand grenade 35 meters and land with-

in 5 meters of a target , and to throw a han c~ grenade 20

meters landing inside a position .

i. A 123 soldier must be physically capable of using

hand tools to include the hammer , 10 poun d sledge hammer ,

axe , adz , hand saw (crosscut , ri psaw , and two-man cross cut),

drill , pick , pick-mattock , shovel , posthole digger and earth

auger.

j. A 12B soldier must be physically capable of using

pneumatic tools organic to the 250 cubic foot per minute

compressor . The pavement breaker is the heaviest item in the

Set.

k. A 12B soldier must be physically able to l i f t  a 100

pound weight and carry it 25 feet , 44 times. This simulates

ailey Bridge construction .

5 -4
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1. A 125 soldier must be physical ly  capable of

Force Marching 12 miles in 3 hours.

rn. All 122 MCT personnel must be phys ically capab le

of rerforming the tasks contained in the 125 ST and 12~
Soldier ’s Manual. The premise that stronger squad members

can perform the more physica lly demanding tasks for weaker

squa d members is i nvali d .

n. There is a requirement to develop a physical

testing mechani sm so that physically unqualif ied personnel

are ident i f ied  prior to assi gnment to 123 posit ions .

SEC OMMENDATI C MS

Sased on the conclusions drawn from this  res earch ,

the following recommendations have been formulated :

a . The pri nc ipal recommenda tion of thi s th esis is

that yuman Engineers from a :-Tumi SC activity develop testing V

techniaues to simulate the strength , en du rance and st amina

required to perform the tasks described in paragraphs f, g,

h , i , j, k and 1 of Fecapitulations of Conclusions , above .

This developmen t must be accom plished i n coor d i na t i on  wit h

the Army Recruiting Command in order to insure that it is

feasible to perform the testing at an Armed Forces Entrance

xsmi nation Station. Develorment and adherence to these

standards should result in a more effective screening

process in which unqual i f ied sol diers are id enti fie d and

assigned to a more arprorriate NOT nrior to the training rericd .

5—5 
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b. The “Physical Profile Functional Capacity Guide ”
contained in AR 40-501 should be revised to provide

specific and definitive physical fitness and strength
gui dance.

c. All height and wei ght charts containe d in off ic ial
publications should be standardized to reduce confusion.

d. Physical fitness standards should become a

funct ion of MOS rather than uni t of assi gnment , gender or
duty position .

AREAS FOP FURTHER STUDY

Although this study has been restricted to the 125

Combat Engineer MOS , the concept is app licable to all

specialities. A total comprehensive study should be under-

taken to evaluate the requirement for all MOSs and to develop

• standards.

The Combat Engineer is not a glamour MOS and , like all

combat MOSs , presently is experiencing recruiting shortfalls.

Incentives and inducements to attract qualifi ed individuals

into this physically demanding speciality have not been

addressed in this study but do merit further consideration .

A return to the draft , where large numbers of personnel

would require classification would mandate these better

defined standards.

5-6 
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