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Abstract:

When using pontoon material for deploying a bridge crossing point and/or
some other type of crossing of water obstacles (ferry, landing), it is very
important to organize works during the preparation, construction and
disengagement of pontoon units and materials for the deployment and
maintenance of already deployed crossing points. In the Serbian Armed
Forces (SAF) there are specialized units for such works within military
engineering, pontoon battalions, and within the River Flotilla (brigade
units). The organization of engineering works given in the article
represents a method for finding solutions to the use of movable assets
and personnel in establishing bridge crossing points (BCPs) made of
pontoon materials with a capacity of 20 t. The lack of contemporary
literature in drafting the basic documents for the establishment of BCPs
(existing literature dates from the 70s and 80s of the last century) is only
one of the problems encountered when working in this area so, in the
preparation of project documentation, experience from practice is heavily
relied upon.

Key words: engineering units, engineering works, river crossing, pontoon
materials.




Introduction

A place for crossing a water obstacle, in principle, is a part of a certain
type of water barrier, bank and hinterland on both banks to be used in
order to ensure a smooth and continuous delivery of people and movable
assets (MAs) of all categories over any kind of water barriers (such as
rivers, canals, or lakes).

The crossing point is different in size, type of crossing organized,
conditions of access and exit roads to the river, forestation and camoufla-
ge conditions, units, number of MAs needed to be transferred to the other
bank and a number of other factors. Depending on the ways of
overcoming water obstacles, there are different crossing points as follows:

— ford crossing point,

— swimming crossing point,

— place of crossing the ice,

— amphibious crossing point,

— ferry crossing point,

— bridge crossing point (BCP),

— underwater crossing point (Pifat, 1980).

It is important to make a distinction between the terms bridge and
BCP. The bridge is only one element of a BCP, namely just an artificial
object on the water barrier, while a BCP is a regulated part of the river with
its banks and the hinterland (part of the crossing section) where the river is
crossed thus enabling continuous movement of units from one bank to the
other. A BCP generally includes:

— starting (output) line,

— the access roads to the river,

— land or water points of pontoon material delivery,

— points of installation of bridge elements,

— axis of the bridge,

— upstream and downstream anchor lines,

— location for the deployment of empty cars,

— organs of control and protection services (CPSs) for BCPs,

— reserves of the crossing commander in crossing assets,

— fortified objects for the protection of personnel and resources,

— dams (barrier, obstacles) on the river for the protection of the

bridge from vessels,

— group for building a bridge opening (only on navigable rivers),

— landmine obstacles at BCP access points (GeneralStab JNA, 1974).

Commanders at a brigade level or higher have the right to decide on
bridge elevation. A BCP can be organized immediately after the successful
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completion of a violent crossing, deployed bridgehead, and when a BCP is
out of reach of enemy fire. Bridge assembling starts, in principle, between
0.5 - 2 h after the start of fording water barriers.This de facto means that
the bridge construction starts immediately after establishing a bridgehead
and, for a specified time period, it is necessary to ensure that the bridge
construction site is out of reach of enemy fire (from small arms or direct
artillery). BCPs are generally established at night, while the crossing is
performed during the daylight at ferry crossing points (FCPs). The bridge
is disassembled for FCPs and the sections of the bridge are used as
ferries. During the day, a bridge can also be displaced and tied to the
bank, camouflaged until the end of daylight.

Pontoon bridges represent a kind of bridges on floating supports
(pontoons). They are designed to overcome water obstacles where there
are no permanent bridges. A pontoon itself is a vessel with a hull with the
upper deck mainly closed. It is intended for the construction of floating
support for pontoon bridges or some types of ferries. A set of a pontoon
bridge consists of a certain number of floating elements with cars, road
surfaces on cars, tugboats to tow cars, sets of auxiliary equipment, tools
and spare equipment and motor vehicles for the pontoon transport. Their
basic feature is the reinforcement of the upper surface of the pontoon that
serves as a carriageway for traffic (Gardijan, 2001).

Modern pontoon bridges, which are found in the armed forces of
almost all countries (including the armament of the Serbian Armed
Forces), represent a structural version of the Soviet PMP pontoon bridge
which the armed forces of Israel captured from Egypt in war in 1973. The
Serbian Armed Forces have 3 sets of pontoon bridges (pontoon stock 3)
which are arranged in 2 pontoon battalions, and in 6 pontoon companies
(each company is responsible for 0.5 pontoon stock).

In order to establish a BCP, the activities of more specialties and units
from a pontoon battalion must be engaged and synchronized, including:
reconnaissance and diving, pontoon and road as well as certain parts of
the logistics battalion.

The paper describes an example of organizing engineering works in
deploying a BCP with a capacity of 20 t made of pontoon material, with the
calculation of the necessary manpower, pontoon material, the required
time and a dynamic parallel plan of deployment works.

Set of a pontoon bridge M71

The set of the pontoon bridge SPB M71 is intended for setting up ferry
and bridge crossings in overcoming water barriers. It can be used to
construct:

— pontoons of a carrying capacity of 60 and 20 t (Class 60 and 20), and




— ferries of a carrying capacity of 20 to 170 t. The main types of ferries
are 40, 60, 80, 110 and 150 t.

The SPB M71 (park) is constructed so that it can be divided into two halves
and each half consists of a separate unit (two halfparks) with which a bridge or
ferry crossing can be set independently. It is clear from the above why one
pontoon company is responsible for one halfpark, precisely for the reason that it
could independently deploy a BCP. The SPB M71 basic features are:

— bridge is constructed of floats (4 prefabricated pontoons) which

represent the ready-made sections of the bridge or the ferry;

— in structural terms, bridge and ferry floats are identical;

— for ferry landing, unloading and/or loading MAs, slipways are not

needed;

— float decks represent roadways of bridges and ferries with 4 lanes;

— forloads up to 20 t and a width of up to 3 m, two lanes can be used.

The capacity of each float, i.e. floating article (FA) is 20 t, and the
capacity of the end (bank) float article (EFA) is 10 t.The time required for
the assembly of a bridge/ferry is calculated from the moment when the first
military vehicle (m/w) with a laden article arrives at the water (this method
of calculating time is performed only in the case where articles can be
immediately lowered to the water). In case of bad weather conditions,
high-speed waterflow, shortage of personnel, enemy fire and the like, the
time norm increases by 1.5 to 2 times.

For the transport of FAs and EFAs, motor vehicles FAP 2026 BDS are
used. For the transportation or towing, the RPP M68/88 (river pusher
propeller, or tug, which represents the structural version of the Soviet
tugboat BMK-130M) is used as well as the AB M70 (aluminum boat) with
an OBM (outboard motor). In addition, the FAP AVG 2026 motor vehicle is
used for carriage with the OBM AB M70 and accessories for navigation.

Table 1 shows the basic tactical and technical data relating to the
SPB M71, as well as the possibility to assemble bridges from this set
standards and necessary manpower.

Table 1 — List of tactical and technical data for the SPB M71
Tabnuua 1 — Takmuyeckue U mexHudeckue OaHHbie MMl M71
Tabena 1 — Takmu4ko-mexHudku nodauyu Krm mMr71

No. | Part of set Quantity Weight /kg/
1. FA on m/w 32 /

2. EFA on m/w 4 /

3. | Pavement surfacing on m/w 2 /

4. RPP with m/w 12 /

Support equipment, tools and
S spare parts - set L /
6. FA on m/w / 17840
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No. | Part of set Quantity Weight /kg/
7. EFA on m/w / 18170
8. FA / 7230
9. EFA / 7860
10. | RPP M68 / 4350

Possibilities of assembling bridges

Bridge capacity 60 t (Class 60)

Length/width of the bridge Number of people for | The time required for

No. | roadway in m cons_tructior) the con_stru_ctior! at
) (pontoniers+driver) day/night in min
1. 227 /6.50 68+34 30/50
Bridge capacity 20 t (Class 20)
1. |382/3.30 | 68+34 | 50 / 80

Figure 1 shows two float articles assembled into a bridge section, in Figure 2
there is a RPP M88 attached to the bridge section with a tug, and Figure 3 shows
a class 20 bridge which connects the Great War Island in Belgrade with the bank.

Figure 1— Float on water
Puc. 1 - lnom Ha eode
Cnuka 1 - Tl1nosHuU YynaHak Ha 800U

Figure 2 — Tug RPP M88
Puc. 2 — BykcupHoe cydHo Pl M88
Cnuka 2 - Pemopkep Pl M88




Figure 3 — Pontoon bridge class 20
Puc. 3 — lNoHmMoHHbIU mocm knacc 20
Cnuka 3 - lNoHmoHcku mocm knace 20

The concept of organization of engineering works

Organization of engineering works is a purposeful activity focused on
synchronysing human and material resources of an engineering unit in
time, area and type of work, in order to complete quality engineering tasks,
with the most rational use of time, manpower, resources and energy
(Hristov,1978).

In many aspects, the organization of engineering works is very similar
to the organisation of construction works (similar concepts, principles,
methods of work, etc.), and because of this similarity in the realization and
development of tasks, the literature in the field of civil engineering is very
often used. Despite the similarity of the above organizations, engineering
works are different, mainly because they are based on the military rules of
use, resources, personnel, military logistics support system and the like.

Organization of engineering works is a remarkable method of
,hetworking” or combining theoretical and practical capabilities of an
engineering unit (technical and human), as well as a way of finding the
best solution to apply these capabilities in realizing assigned tasks in the
most cost-effective way. Commanders of engineering units, as well as their
superiors, are a special type of managers. Since there are eight specialties
within military engineering, we can only imagine how much knowledge and
skills this group of people must have.

In accordance with the principles of the organization of engineering
works, prior to any engagement of one engineering unit or its part, there is
preparation of engineering works consisting of the following elements:

—  Study of the task with supporting data and information:
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» exploring the content, volume, difficulty level and conditions,

+ the study of the Technical Solution, and

» development of a plan of reconnaissance and preparation of
units for the execution of the task.

Situation Assessment:

* enemies (closeness, activity),

* one’s own power (availability of manpower and MAs),

» characteristics of the water barriers (speed, width, depth of the
water flow, coverage of the coastal area in greenery, the slope
and height of the banks, access roads and the composition of
the bottom),

» speed of the water flow, because of the drift of vessels, and,
consequently, their reduced capacity, and

* time (increase in the norms because of the enemy, the
meteorological conditions, human factor).

Reconnaissance of works area - depending on the type of work

being performed;

Arranging the camp and/or the site;

* done according to the following principles: grouping, environ
mental quality, technological priorities and succession, gravity,
communication and security.

Organization of material preparation - depending on the type of

work being performed;

Organization of transport;

+ external and

* internal.

Operational order (OPORD) depends on the work being

performed, but, in principle, it should have the following elements:

« task for each subordinate unit according to the project
documentation (manufacture, repair, maintenance of the road
section, and the like),

+ sites for the reserves of pontoon material,

» the method of traffic regulation in the work area,

» production facilities, plants (for ferries, platforms, access roads,
ramps, etc.),

» safety measures,

* measures of combat security, and

» deadlines for individual phases and tasks in general.




Establishment of a BCP with a capacity of 20 t from
the SPB M-71 with the organization of engineering works

Irrespective of the type of water obstacle crossing, prior to the BCP
establishment, the pontoon unit commander is handed the OPORD, with
the appendix “F" - OPORD Engineering, prepared by the engineering
officer in the brigade command and/or unit of the same rank, where the
Plan of engineering operations is given in detail, with the engineering plan
of actions and the specific task of establishing the BCP. The Plan also
specifies MAs and the personnel. The explanation of the Plan of
engineering operations is provided in the Guidelines for operational
planning and command operations in the SAF - Annexes page |-59
(Generalstab Vojske Srbije, 2013).

Upon receipt and understanding of the task, the commander issues a
preparation order to subordinate commanders, and with the command
members he organises reconnaissance. In pontoon battalions, there is a
specialty, reconnaissance and diving, which forms the core of the
reconnaissance patrol (from a group to a platoon) whose task is to collect
data about the characteristics of the water obstacle in the allocated
crossing point area. The patrol can walk or use an m/w depending on the
distance of the crossing point region. In practice, since reconnaissance-
diving squads (RECO) have not been developed, i.e. in no pontoon
battalion the RECO organization and establishment structure has such
personnel but only RECO equipment, the commander forms a
reconnaissance patrol from the existing personnel.

In practice, there is usually no time for this activity; instead, information
is obtained from the superior command and/or government institutions
dealing with these issues (such as the Directorate of Waterways). Then the
commander develops a technical solution for the bridge construction and
organizes the work for the entire BCP. To solve this task, the commander
may engage some other persons from his unit (deputies, experienced non-
commissioned officers or professional soldiers).

The norms for the assembly of the bridge class 20 are listed in Table
1, page 221, the Combat Rules for pontoon and amphibious units
(Generalstab JNA, 1974), and refer to a pontoon company and a
battalion. According to this rule, a pontoon company can assemble a
bridge class 20 with a maximum length of:

— 193.25 m at water speed < 1,5 m/s and,

— 173 m at water speed > 1.5 m/s.

The basic problem here is the fact that there is currently no recent
literature, or current standards for the assembly and the establishment of
BCPs, as well as that the current norm relates to the organizational-
formation structure and the capabilities of a pontoon company from the
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time of the then-JNA, which represents the difference in the terms of
structure and capabilities of the SAF pontoon companies. It is true that the
SPB M71has not changed much (for example, under the existing rules,
float carriers or RPP and CA M70 are m/w FAP 2220 BDS and AVG, and
now the m/w are FAP 2026 BDS and AVG, with the difference in the
number of RPP and RPP OBM departments in the pontoon companies
and the like), but there is a change in the structure in terms of manpower
of pontoon units. Literature relating to the organization of engineering
works dates from the end of the 70s of the last century, and there is not
one kind of recent literature that deals with this issue. It is important to
emphasize the fact that a road plotoon is also engaged in deploying BCPs,
primarily for building access roads to the bridge and slipways for ramps;
however, the standards in the current literature refer to engineering
machines that have been out of use for a long time.

Organization of engineering works is a very important element when
performing any kind of engineering work, as a good knowledge of these
issues can result in maximum optimization in terms of stress of any kind of
resources (both material and technical, and human), affecting not only the
work duration time, but also the cost of the works. It is important to
emphasize that this would reduce the possibility of injury to personnel and
frequent failures of equipment. In practice, most often engineering officers
rely on experience and many actions are performed based on the
experience of decades of practice in dealing with pontoons.

In order to overcome the above mentioned problems and to meet the
existing norms, it is necessary to: change the material structure of the SAF
pontoon units through a system of lessons learned; start work on the
literature relating to the organization of engineering works, where, in
addition to experience-based knowledge, it is necessary to implement
knowledge from other ,related” areas — economics, civil engineering,
mechanical engineering, hydrology and meteorology.

The following part of the paper gives an example of a task, i.e. project
documentation consisting of: the data from the engineering
reconnaissance (Table 2), calculation for the required pontoon material,
the specification of the required MA and the people (Tables 3 and 4) and a
part of the organization of engineering works in deploying a BCP, i.e. a
concrete product of all calculations is illustrated through a parallel dynamic
plan (Table 5).




APPROVAL:
COMMANDER
Brigadier General
N.N.

Numeral designation according to
the records of 03 / 20XX

TASK

1. Execute the march of the 1st pontoon company, and the 1st squad/
road construction platoon/ 111th pontoon battalion from the village of
Neradovac into the village of Rataje and establish a BCP, by assembling a
bridge, class 20, with a length of approximately 150 m in accordance with
the technical solution given with the task.

2.0rganize a reconnaissance patrol at a squad level and send it to
collect information on the characteristics of the water obstacle.

3. Construct a bridge class 20, no later than 12:00 o’clock on:
XX.03.20XX. The crossing of the technical workload across the bridge is to
be finished no later than 12:30 on: XX.03.20XX.

4. Establish a BCP with all the elements no later than 16:00 o’clock
on: XX.03.20XX. and submit a written report by courier.

5. Directly secure the BCP during the works executed with one’s own
forces and resources, on the commander’s orders. In terms of combat
security of a wider BCP, rely on combat security measures.

6. Regulate the movement across the bridge with one’s own forces.

7. At the crossing point, there have not been any preparations.

DATA

from the engineering reconnaissance across the river Juzna Morava
at village Rataje

Reconnaissance start: 06.00 XX.03.20XX. year
Reconnaissance end: 08.00 XX.03.20XX. year

Kovacevic¢, N., Organization of engineering works in deploying a bridge crossing point made of class 20 pontoon material,pp.1060-1079



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2017, Vol. 65, Issue 4

Table 2 — Data from the engineering reconnaissance
Tabnuua 2 — [JaHHble UHXeHepHOU pa3eedKu
Tabena 2 — lNodayu ca uHxurepujckoe uzsuhar-a

The required data Reconnaissance results
Width of the water level |\I;|VV\\//I|__== 11‘::55 E
at various water levels HWL = 125 m
LWL =13 m/s
Z\tlz\i/taerrijlfse Svdater levels MWL = 1.2 m/s
HWL = 0.7 m/s
LWL=45m
The depth of water at various water MWL =2.8 m
levels HWL=1.8m
Composition of bottom and banks clay + sand; shore is gently sloping

Access roads to the site with information on the type of road and objects on the
road:

—on this bank, they are well kept and coated with asphalt;

— on the other bank, it is necessary to repair a road section 300 m long

unloading point - 150 m from the
bank; approach possibility - 1 ramp

Point for unloading material, downstream from the axis of the
possibility of approach and bridge - the possibility to throw 2 FAs
possibility of camouflage in one go and 1 ramp upstream from

the axis of the bridge - the possibility
to throw 5 FAs in one go

Existence of local materials

and floating assets no

Change of water level poor, no large shifts in changes in

water level
Existence of facilities on the river no
Data on forests in the BCP region Bank covered with trees
Convenient location for assembling downstream 1 ramp-throwing 2 FAs
ferry — bridge parts upstream 1 ramp-throwing 5 FAs

Number of workshops in the BCP region no

Possibility to use the RPP and OBM good

Water level 2 0.4 m left bank = 3.2 m

right bank =1.2m

Note: The data relating to the water level - high, medium and low (HWL, MWL
and LWL) are taken from relevant civilian structures and/or based on
experience; since it takes long to acquire this information, and since there is no
time for that, especially in combat conditions, the current values are taken.

Data relating to the water level are experiential or taken from the field when

raising a bridge.
1070




CALCULATION OF A PONTOON BRIDGE CLASS 20

a) Calculation of the length of the bridge
Calculation of the required length of FAs is carried out based on the
formula:

S-2%M 145-235
6.75 6.75

18

adopt 18 FA lengths
where:
B — number of the required FA lengths
S — width of the river in meters (m)
M —is a length of EFAs and FAs, that is, the bank sections on both
sides of the river i.e.. 2*(6.75 +5) = 23.5m

b) length of the pontoon bridge made of FAs => 18*6.75=121.5m
c) width of the river, the depths bigger than 0.4 m (for assembling
floats, the water depth must be bigger than 0.4 m)

S =S—(ath)=145-(3.2+1.8)=140m
whvere:

S — width of the river in meters (m)

S1 —required width of the river in meters

a — data obtained from the reconnaissance of this bank

b — data obtained from the reconnaissance of the other bank
d) total length of the bridge made of pontoon material:

18*6.75+ 2*M =121.5+23.5=145m

e) withdrawing EFAs:

— leftbank—0.5m
— rightbank—0.5m

g) length of the bridge with the road (the length of the bridge +
ramps made of EFASs):

145 +2*2=149m
h) calculation of the number of complete floating articles:
B, =22 ckr)_, 1846 15

2 %

adopt 13 complete FAs
where:
B1 - the required number of complete FAs
B2 - adopted length of the number of required FAs
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k — coefficient of the influence of water flow, for the water flow speed
of 1to 1.5 m/s, is 5. (Pifat, 1980)

The calculation shows that there is a difference between the number
of the required lengths and the number of complete articles (the values
obtained in the formulas ,,a" and "h"), because for the bridge class 20,
every third FA is complete, and the two previous ones are disassembled to
halves (as it can be seen in Figure 3). The total length of the bridge is 149
m, which is longer than the width of the river (145 m), and thus we
conclude that the calculation is correct and applicable in practice, i.e.

manageable.
Table 3 — List of needed assets
Tabnuua 3 — lNepedyeHb He0bXx00UMbIX cpedcme
Tabena 3 — lNonuc nompebHux cpedcmasa

No. Name of MA Unit Amount
From the 1st pontoon company
1. FA with m/w FAP 2026 BDS piece 13
2. EFA with m/w FAP 2026 BDS piece 2
3. RPP with m/w FAP 2026 AVG piece 4
4. AB M70 piece 3
S. OBM Johanson 40 piece 3
Reserve
6. FA with m/w FAP 2026 BDS piece 3
7. RPP with m/w FAP 2026 AVG piece 2
8. AB M70 piece 2
9. OBM Johanson 40 piece 2
From a road-construction platoon

1. Dozer TG 220 piece 1
2. ULT 160C piece 1
3. Tipper 6.5 t piece 1
4. Rig piece 1




Table 4 — List of required manpower
Tabnuua 4 — lNepeyeHb HEOOXOOUMbIX Crieyuanucmos
Tabena 4 — Cniucak nompebHoe rbydcmesa

No. Name of duties Personnel category Number
of persons
From the 1st pontoon company

1. Company commander officer 1

2. Platoon commander officer 2

3. Squad commander non-commissioned officer 4

4, Attendant SPB M71 30

5. Driver attendant SPB M71 19

6. Attendant RPP professional soldier 8

7. Attendant OBM 6
Total: 3 officers, 4 non-commissioned officers and 63 professional soldiers

Reserve

6. Attendant SPB M71 6

7. Driver attendant SPB M71 . . 5

8 Attendant RPP professional soldier 2

9. Attendant OBM 4

Total: 19 professional soldiers
From a road-construction platoon

1. Squad commander non-commissioned officer 1

2. Attendant ULT 160C 1

i Tllgir;e;:\:grer professional soldier 1

5. Attendant TG 220 1

Total: 1 non-commissioned officer and 4 professional soldiers
Total: 3 officers, 5 non-commissioned officers and 86 professional soldiers

TIME CALCULATION
a) Road preparation:

— company march: village of Neradovac - village of Rataje = 12 km
=>0.50 h;

— assembling a 40 t carrying capacity ferry and transporting the
engineering machinery to the other bank (TG-220; ULT 160C;
—Tipper 6.5) => 1.00 h;

— repair of the section of the exit road, a distance of 300 m => 2.00 h;

— total required time: 3.50 h = 3h 30 min.
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b) Assembling the bridge:
— company march: village of Neradovac - village of Rataje = 12 km
=>0.50 h;

— assembling a bridge class 20 t

» lowering the floating articles in two waves at h = 0.12>0.24 h;
* lowering the RPP in water in one wave after 0.12 h =>0.12 h;
+ assembling articles (bridge sections) => 0.50 h;
+ linking bridge sections into the bridge axis => 0.50 h;
 technical inspection of the bridge and test load crossing => 0.50 h;
Total time required for the bridge assembly: 2.36 h =2 h 21 min

C) Total time required: 5.36 = h 5 h 21 min.

d) The total required time for the BCP deployment with parallel
activities (adequate organization of engineering works): 3.50 = h 3
h 30 min - This difference occurs because the preparation of the
access roads and ramps should begin prior to the bridge
installation; namely, after the arrival at the crossing point, the
assembly of a class 40 ferry should start immediately and the
engineering machinery should be transported to the other bank
where the exit section of the road is prepared, while on this bank
there are parallel ongoing works on lowering SPB M71 parts into
water and their assembly.

Note: Standards for lowering SPB M71 parts, as well as for their

assembly, are taken from the book Pontoon Bridge M71, pp. 23-24
(Generalstab JNA, 1976).

ORGANIZATION OF WORKS

The 1st pontoon company:

Company command:

— monitors and controls the work of subordinates and deals with any
issues on the spot;

— improves documentation necessary for the functioning of the BCP;

— determines the personnel for the BCP (in terms of determining the
number of persons needed for specific BCP organs).

The 1st pontoon platoon:

— regulates the exit section of the road in a length of 300 m

— lowers 4 RPPs (1 for the downstream river guard, and 3 for linking
the bridge sections into the axis);

— assembles a part of the bridge out of 10 FAs and 1 EFA - the

downstream part;
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— with the available manpower, establishes a part of the CCS - the
bridge crew, maintenance of the ramp on the right bank, traffic
regulation station on the right bank;

— establishes a post for observing the water level.

The 2nd pontoon platoon:

— lowers 3 AB M70 with 3 OBM,;

— assembles a part of the bridge out of 3 FAs and 1 EFA - the
upstream part;

— with the available manpower, establishes a part of the CCS - the
maintenance of the ramp on the left bank, the station to regulate
traffic on the left bank, downstream and upstream river guard,
rescue station, emergency squad;

Table 5 — Parallel dynamic plan
Tabnuua 5 — Npagbuk naparnnensHOU QUHaMUKU
Tabena 5 — NapanenHu QuHaMu4Ku rnnaH

No. Activit Duration in h
y 12 3[4]5]6
1. Company march —

Assembling a ferry and transporting
machinery

Preparation of access roads

Assembling bridge sections ; el

Linking the bridge sections into the axis ;-—g |

B2 S Il B

Load testing and technical inspection _—

Table 5 provides an overview of the budget for the establishment of a
CBP through a parallel dynamic plan, where it can be seen how much a
quality organization of engineering works affects the duration of works and
the consumption of resources. The dashed line shows the duration of the
process when activities are not performed concurrently, and the solid line
shows the process duration when the activities run simultaneously.

Optimizing the organization of engineering works for this task could
be achieved primarily by applying or introducing into operational use
contemporary engineering earthmoving machines.

Conclusion

In accordance with the current concept of warfare and the concept of
air-ground operations which has become a ,cliché” of combat operations,
especially in the US Armed Forces and NATO member countries, it is easy
to notice that the speed of maneuvering has become one of the decisive
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factors for successful execution of any military operation. Whether it is a
question of offensive combat operations, which are the main type of
operations in the US Armed Forces and NATO member countries, or
defensive combat actions, it is evident that, in addition to modern
techniques and good planning, speed and ability to perform a maneuver
are a prerequisite for retaining initiatives during action, and for achieving the
goal. Therefore, today all modern armies of the world have a large number
of various means for overcoming water obstacles (Milojevic, 2010, p.129).

A big problem in the allocation of tasks and the estimation of time for
their implementation is the fact that there are no contemporary norms and
adequate literature that could serve as an orientation to determine the time
required for the organization of works of preparation, establishment and
maintenance of BCPs. It is necessary in the future, based on the current
(real) conditions of the units and means, to carry out standardization of
works in the establishment of BCPs, i.e. to elaborate a comprehensive and
detailed organization of engineering works during the realization of these
tasks; in other words, to start dealing with prevention, not just the
consequences, because BCPs can also be used in peacetime for Domain
3 tasks in the SAF mission.

Tactically and technically speaking, crossing over water obstacles is
an exclusive activity of specialized engineering units - pontoon units. The
order to establish some kind of crossing over water obstacles of certain
objects can only and exclusively be issued by operating level unit
commanders (Kitanovi¢, 2000).

In all armed forces of the world, pontoon bridges are the backbone of
overcoming water obstacles. The armed forces of the Russian Federation
are the leaders in this area. The data which proves this fact is that the
Russian troops have had a pontoon rail bridge in their operational use
since 2005.

This article is an attempt to take a comprehensive look at all the
specific characteristics in the establishment of BCPs for a bridge class 20
made of CPB M71 and its components, i.e. to point out the importance of
timely and quality organization of engineering works in this task. Also, the
article seeks to point out the possibility of the CPB M71 (its parts - RPP,
OBM, BA M70) multiuse which was (unfortunately) confirmed during the
catastrophic floods in Serbia in May 2014, and during the NATO
aggression on the Federal Republic of Yugoslavia in 1999. Consequently,
the SAF must urgently start the modernization of the existing CPB M71, or
acquire new types of sets of pontoon bridges from abroad.
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OPIrAHM3ALNA MHXEHEPHbLIX PABOT MPU YCTPOWCTBE
MOHTOHHOIO MOCTA KITACCA 20 HA MECTE MNMEPEXO[IA

HeHad B. KoBayeBny
YHuBepcuTeT 06opoHsl B . benrpaa, BoeHHas akagemusi,
Kapetckas 6puraga, r. benrpaa, Pecny6nuka Cepbus

OBJIACTb: nHXeHepHble BoWcka
BWO CTATbW: npaktuyeckuii onbit
A3bIK CTATbW: aHrnunckmn

Pe3swome:

lMpu ucnonb3o8aHuUU MOHMOHO8 0711 ycmpolicmea MOCMOo8 UsuU MpoYuUx
sudos rnepexoda 4epes B600HbIE npezpadbl (napombl, OecaHMHbIe
neperpasbl) YpessbiHaliHO 8aXXHO paspabomamb makue smaribli pabom
Kak: opeaHu3auusi  rnodzomosumersibHbiX  pabom,  op2aHu3auus
npoussodcmea pabom, a makke pacrpedeneHue nodpasdeneHuli u
Mamepuarnog Orisi COOpPY)XeHUs U colOepxaHusi mecma reperpasel.
lMpoussodcmeom OaHHO20 euda pabom 3aHumaromcsi creyuarsbHbie
rnodpasderieHuUsi UHXeHepHbIX eolick BoopyxeHHbIx curn Pecrybriuku
Cepbusi — MOHMOHHO-MOCMO8020 bamariboHa, A6NAUEe20Cs Yacmbio
PeyHol promunuu (o6beduHeHue - b6puzada). OnucaHHass 8 OaHHOU
cmambe opzaHu3auusi UHXeHEPHbIX pabom npedcmaensem cobol
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uenecoobpasHyro paspabomky ecex rnpoueccos, 3adelicmeo8aHHbIX 8
obnacmu nepernpaebl 4Yepe3 600Hble rpeepadbl, 8 MmMOM yucre
pacripedesieHue  Haz2py3ku Ha MOHMepos pu  ycmpolicmee
MMOHMOHHOMOCMO8bIX rieperipas, 2py30nodbemHocmbio 20 moHH. OOHoU
U3 HacywHbix rpobrieM, ¢ Komopol cmasikueartomcsi 0€HHbIE UHXEHEPb!
rpu  oghopmrieHUU OCHOBHOU OoKymMeHmauuu o ycmpoticmsy [1MIT,
56715€mMCcs omcymemeue CospeMeHHOU fiumepamypbl (Cyuiecmsyrowas
numepamypa omHocumcsi K 70-80-biM 200am rpowisio2o 8eKa), makum
0bpasom, pa3pabomyuku BbIHYXOeHbI OnupPambCs UCKITHOYUMEbHO Ha
rpakmu4eckuli Orbim Kak 8 OGbOpMIIeHUU MPOEeKMHoU OOKyMeHmauuu,
mak u 8 camMom ripoyecce rpousgodcmea pabom.

Knrodeeble criosa: UHXeHEpHble 80UCKa, UHXeHepHble pabomsi,
neperpasa Yyepes peKy, MNOHMOHbI.

OPTAHN3ALINJA UHXNHEPUJCKNX PAOOBA MNP
YCMNOCTABJbAHY MOCHOIr MECTA MPEJACKA
OO NMNOHTOHCKOIr MATEPWJANA KNACE 20

Herad B. Kosayesuh
YHuBesutet ogbpaHe y beorpaay, BojHa akagemuja, Kagetcka 6puraga,
Beorpag, Penybnuka Cpbuja

OBJIACT: nrxumepuja
BPCTA YJ1IAHKA: nckyctea 13 npakce
JESNK YJTAHKA: eHrnecku

Caxemak:

lMpunuxkom yrnompebe MOHMOHCKO2 mamepujana 3a
ycriocmassbakbe MOCHO2 Uu/unu Heke Opyze epcme ripesacka
rnpeko s8odeHe npenpeke (ckesickoe, decaHmHoz2), 8pJi0 je 8axHa
opeaHusayuja useohewa padosa MPUIUKOM fpunpeme, y MoKy
ycriocmaesbama, asu U npu Oe3aHeaxogawy jeduHuya U
MOHMOHCKO2 Mamepujana 3a ycrocmasgy u oldpxaeare mecma
npenacka. 3a useohewe osux padosa y Bojcyu Cpbuje nocmoje
cneyujanusoeaHe (HameHcke) jeduHuye. To cy jeQuHuuye jedHe 00
crieyujanHocmu 'y okKsupy poda UHXUH-epuje, MOHMOHUPCKE
crieyujanHocmu, Koje ee3ucmupajy y OKeupy MOHMOHUPCKUX
bamasboHa, 0OHOCHO y oksupy PeyHe ¢pnomune (jeduHuya paHaa
bpuzade). OpeaHuszayuja UHXUHKEepPUjcKUX padoea Koja je onucaHa
y 4ynaHky npedcmassba, y cmeapu, U3Halaxere
HajuyenucxolHujez pewera y noenedy yrnompebe MOKpemHuUX
cmeapu, anu u Hanpesdawa Jsbydcmea, nApu ycriocmaesbaky
MOCHO2 Mecma npesacka 00 [IOHMOHCKO2 Mamepujana,
Hocusocmu 20 m. Hedocmamak caspemeHe numepamype camo je
jedaH y Hu3y npobnema ca Kojuma ce cpycpehy cmapewuHe
npunukom u3pade OCHOBHUX OOKymMeHama 3a ycriocmassbare




MMTrl-a (nocmojeha numepamypa je u3 70-ux u 80-ux e00uHa
npowrnoe eeka), me ce rnpu pady ca osum cpedcmsuma U npu
uspadu rnpojekmHe OOKyMeHmMauyuje yanasHOM oOcriawajy Ha
npakmuy4Ha uckKycmea.

KrbyyHe pedu: UHXUHbEpUjcKe jeQUHUUEe, UHXUHepUjcKu padosu,
rpenas rnpeko peka, MoHMOHCKU Mamepujarl.
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