Chapter

5

Reconnaissance

ROUTE RECONNAISSANCE
Distances will be expressed in metric dimensions on at reports

Critical Features
The following features must be considered:

Road width slopes, and curves.
Bridges fords, tunnels ferries,
restricting features.

Obstacles and NBC contaminated areas
Slide areas

Drainage

underpasses, swim sites, and other traffic

Other natural and man made features, such as wooded, built up, and possible
dispersion areas

Classification
See Table 5-1 and Figure 5-1

Table 5-1. Route widths
FLow WIDTH FOR WIDTH FOR
POSSIBILITIES WHEELED VENICLES TRACKED VEHICLES

Isolated vehicles of appropriate
wdth only and 1n one direction
only

Atleast 35N (11511 At least 4 (13 11)

Generally one way only: no
overtaking or passing in
opposite direction

ISMto SSM (11 Sfto 18| 4M1o6M (13ftto 195 1)

Single flow SSMto 7 3M (181110 24 11) | 6M 10 BM (19.5 1 to 26 1)

Over 7.3M (24 1) Over BM (26 f1)

ROUTE WIDTH (MINIMUM THROUGHOUT ROUTE)

MILITARY LOAD CLASSIFICATION
(MAXIMUM ALLOWABLE ON ROUTE)

45/Y/50/4_ (0B) (T)

ROUTE TYPE SPECIAL CONDITIONS
X . ALL WEATHER (T)- SNOW BLOCKAGE
Y - LIMITED ALL WEATHER |\ (W} REGULAR FLOODING

Z FAIR WEATHER SINGLE OR TEMPORARY
OVERHEAD RESTRICTION OBSTRUCTION
(USE ©0 IF UNLIMITED) RESTRICTION

NOTE Al measurements are in meters

Figure 5-1. Route classificstion formuls

Sliopes and Radius Computation

Sc¢5~2 nn@(mqe 52
E

A

R = RADIUS OF CURVE
C - CHORD
m = PERPENDICULAR

DISTANCE
? Vo 52 3¢
R Bm‘ 2

NOTES: 1| #ark points A and B on center of roadway and measwie C
2. Locate point D on line and haltway between points A and 8
3 Measure perpendicular distance. m. between point D and
center of 10adway. point £

4. Calculate R using formula
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Figure 5-2. Radius of curvature calculation




VERTICAL DISTANCE
e

v % SLOPE < x 100
H

H \HORIZONTAL DISTANCE

USE CLINOMETER TO OBTAIN PERCENT SLOPE OR
FIND H BY SCALING IT OFF THE MAP, FIND V BY
CONTOUR DIFFERENCES

HASTY METHOD EYESIGHT AND PACE

EXAMPLE = A" T o omm oo
YOUR HEIGHT 1 75M /':\
_____ e as e
i PACE S 1.76M
nC
______________ 75° Y
. . 175M
ToPRCEST Vv 2x175 35M v
19 n (79 * 1£I)( 72) LR-10} _1_

% OF SLOPE

1
50 x 100 - 2 3%

35

NOTE: Vertical distance and horizontal distance must be in the

same units.

Figure 5-3. Slope computation (road gradient)

Obstruction (OB)
The obstructions are any factors which restrict type, amount, or sped of traffic flow.
Whenever (OB) appears in the route formula, the exact nature must be shown on the
overlay. The most common obstruction are—

« Overhead clearance less than 4.3 meters (14 feet).

« Width below minimum standard prescribed for the type of traffic in

« Slopes of 7 percent or greater and curves with 25-meter (82 foot) radius or less
(Refer to the end of this chapter for overlay symbols and details).

« Fords ferries and all tunnels that do not meet the criteria in or the
minimum overhead clearance is less than 4.3 meters (14 feet).
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Report and Overlay
The report consists of an overlay specific features reconnaissance reports (bridge,
ford, or road), and any other supplementary overlays reports, or sketches to support
the route report. Figure 5-4 shows an example of a route reconnaissance overlay.
(Refer to the end of this chapter for the appropriate symbols used on the overlay.)

1/VP/1.2/x
28/8/G/1.0

5/2/40/4.1/(08B)

Name John Doe ILT_EN
Org B Co 2d Engr Bn (c)

34 ate 5 Apr 77
‘_‘2 Map Indianhead V773
“+ Scale 1.50.000
Remarks:

Figure 5-4. Route reconnaissance overlay



ROAD RECONNAISSANCE Table 5-3. Road surface materials and symbols

Classification SURFACE MATERIAL SYMBOL
Road classification is expressed in a standardized sequence prefix (A - no limiting
- C - S L Concrete. k
characteristics or B some limiting characteristics), limiting characteristics (Table N N b
5.2), traveled way width/traveled way plus shoulder width road surface material or asp concrete ( plant mix)
Table 5.3), road length enclosed in parentheses, obstructions, and special conditions Bituminous surface treatment on natural earth, stabilized soi! nb
sand-clay. or other select matenial
Used when type of bituminous construction cannot be determined b
Table 5-2. Road limiting characteristics and symbols Bituminous surface on paving brick. or stone pb
LIMITING CHARACTERISTICS SYMBOL Bitumen-penetrated macadam with "
superficial asphalit or tar cover
Curves (radtus 25 meters (82 feet) or less) ¢ Pavement. brick. or stone p
Gradients (seven percent or greater) g Water-bound macadam. crushed rock. or coral 1
Drainage (1nadequate diiches  culverts) d Gravel !
' tabl ' Natural earth. stabilized soil. sand-clay. shell, cinders n
Foundation (unstatle) disintegrated granite. or other select material
Surface condition (bumby. rutted. or potholed) H Vanious other types not mentioned above v
Camber or Superelevation (excessive crown) ] (indicate length when this symbol 1s used)
Unknown characteristics (used with other ?
above symbols enclosed in parenthesis)
Example: (c?) = unknown radius EXAMPLE. Bcgd(f?)s 3.2/4.8 nb (4.3 km) (OB) (T). Road has limits of sharp curves,
steep grades, bad drainage, unknown foundation, and rough surface; the traveled

way width is 3.2 meters, combined width and shoulders is 4.8 meters. Surface
material is bituminous surface treatment on natural earth stabilized soil, sand-clay,
or other selected material. The road is 4. 3 kilometers long, contains obstructions,
and is subject to snow blockage.

All reports will be submitted 1n metric measurements



Recording
Road reconnaissance data Is recorded on DA Form 1248 (Road Reconnaissance

Report) as shown i Figures]5-6 o:aE
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Figure 5-5 Road reconnaissance report (front)
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Figure 5-6 Road reconnaissance report (back)



BRIDGE RECONNAISSANCE

Table 5-5. Minimum bridge criteria

Hasty MINIMUM WIDTH BETWEEN CURBS
To make an immediate crossing use Tables 5-4 and 5-5 to determine a hasty bridge BRIDGE CLASSIFICATION ONE LANE TWO LANE
classification When a bridge shows any sign of damage or if a permanent M (FT) M(FT)
classification is desired, a qualified engineer should determine the allowable load
classification using TM 5 312. 412 27159 550 (18)
Deliberate 13-30 335 (11} 5.50 (18)
In order to accurately classify a bridge or prepare a bridge for demolition a detailed 3160 4.00 (13 730424)
. ) N ) 61-100 450 (15) 82027
reconnaissance must be accomplished . Use DA Form 1249( Bridge Reconnaissance 101-150 50 (1) 98 (12)
Report),'TabIe 5-6] and[Eigures 5-7] through[5=I3] to record the needed data. Table
5-6 may be used as a guide for developing a line-number report format for voice or MINIMUM OVERHEAD CLEARANCE
digital transmission of bridge data. The obtained information is used in conjunction M (FT)
with TM 5-312 for classification.
All classes
45 (15)
Table 5-4. Hasty bridge classification
PRIVATE ROAD STATE OR COUNTY ROAD Us OR
INTERSTATE
PRIME USERS RESTRICTIONS HIGHWAY
]l'OAD AXLE @
CARS | FARM TRUCKS NONE EIGHT] WIDTH 100 | 557100
@ @ Axies Bridge Date uic- less | 61t |8t ¥iC- *’ *
~ | than | to to
2| 3 | us | Perseo [postiseo | ™2 | gn | gn | ign | M
load Load 0
O) DR O] (O} O] e
n) up to
Use 30 m”
correlation| tons
curves
for
higher
class




Table 5-6. Dimensions

required on

the seven basic bridges

DIMENSIONS REQUIRED TO:COMPLETE FRONT SIDE OF DA 1249
SIMPLE

NUMBER DIMENSION DATA STRINGER SLAB T-BEAM TRUSs GIRDER ARCH SUSPENSION
ON FIGURE FIGURE 5-7) (FIGURE 5-8) (FIGURE 5-8) (FIGURE 5-9) (FIGURE 5-10) (FIGURE 5-11) (FIGURE 5-12)

i Overail length x X X x x X 1

2 Number of spans. . x x X ] x x x

2 Length of spans x x x X x x x

] Panellength ... . ... . . .| ... ... ... ... X .. x

3 Height above streambed x x X X X X x

ki Height above estimated normal

water level . 1 x X X X x X

4 Traveled way mdth . . . . x X x X X x x

5 Overhead clearance . o P x

6 Horizontal clesrance .. ... ... . . ... x x x x x X x

THIS TABLE SHOWS THE MEASUREMENTS REQUIRED TO REPORT THE SEVEN BASIC TYPES Of BRIDGES.| FIGURES 5-7| THROUGH| 5-15| SHOW WHERE TO TAKE

THESE MEASUREMENTS.




Table 5-6 Dimensions required on the seven basic bridges (continued)

DIMENSIONS REQUIRED TO COMPLETE BACK OF DA 1249

LETTER
DESIG
NATION

CAPACITY ®) DIMENSION DATA

SIMPLE
STRINGER
(FIGURE 5-7)

SLAB T-BEAM TRUSS GIRDER ARCH SUSPENSION
(FIGURE 5-8) (FIGURE 5-8) (FIGURE 5-9) (FIGURE 5-10) (FIGURE 5-11) (FIGURE 5-12)

Thickness of wearing surface
Thi

depth of 1ill at crown

X

X x X X x X

TIMBER

RECTANGLE 106

STEEL

1-BEAM CHANNEL RAIL

w -0 a

Distance. c-to-c, between T-beams,
stringers, or floor beams
Number of T-beams or stringers
Depth of each T-beam or stringer .
Width of each T-beam or stringer
Thickness of web of 1-beams, WF-
beams, channels, or rails

»
o m m
EEE
» m om m
- m w

« € ~w-~nwong ~®*— -

Sag of cable L
Number of each size of cabl
Thickness of arch ring

Rise of arch

Diameter of each size of cable
Depth of plate girder

Width of flange plates
Thickness of flange plates
Number of flange plates
Depth of flange angle

Width of flange angle
Thickness of flange angle
Depth of web plate

Thickness of web plate
Average thickness of flange
Depth of cover

PR R

The letter “x" indicates that the dimension 1S required

equl

(a) Capacity 1s computed by the use of formulas and data outlined in TM 5-312

(6) Diameter

() width of flange
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Figure 5-7. Dimensions required to report simple stringer bridges
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Figure 5-8. Dimensions required to report concrete bridges
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Figure 5-9. Dimensions required to report steel truss bridges
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Figure 5-12. Dimensions required to report suspension bridges
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SUSPENSION (7) FLOATING (8)

SATDDRED
=
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J

Figure 5-13. Span types and construction material used for completing
DA Form 1249



Report

To send bridge reconnaissance information, complete a DA Form 1249 (Figures 5-14

page 5-14). Use
requirements are covered.

(pages 5-7 and 5-8) to ensure that all

SRIDCE RECOMMAISIANCE REPORT
For voe o4 hes bom 200 #8336 S proponent agomty -2 THAOOC

AL D

R R

ol <

Locarion

Waieriai of S

"""“J J REMsacs

FosinirisT
yA ] L2

Steel o other metal
Concrete
Reinforced concrele

-

LA/21862

Prestressed concrete
Stone or brick

oo

Wood

Other (to be specitied by name)

Type of Span Construction

Truss
Girder

Beam

Slab

Arch (closed spandrel)
Arch (open spandrel)
Suspension

b 4+

PIVSAN.
rioating

Swing
Bascule
Vertical hit

Other (to be specified by name)

P N N N N

Nna
v

-
n
n
w

R mat.0ue 4B ri0n 00 om s Eme @ SO0OLETE

Number Symbol

P T Y A

Figure 5-14 Bridge reconnaissance report (front)
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report (back)

TUNNEL RECONNAISSANCE
Refer to (page 5-1) for roadway width requirements. Overhead clearances
less than 43 meters are classified as obstructions. Complete the DA Form 1250
(Tunnel Reconnaissance Report) in accordance with the bridge reconnaissance
report. Figure 5-16 shows a typical sketch of a tunnel with minimum required
dimensions.

O— ==

Portal-to-portal iength of tunnel

1a. Centerline distance of tunnel.

Effective width of the traveled way. curb to curb

Horizontal ciearance (minimum width of the tunnel bore measured
at least 4 teet above the traveled way)

Overhead clearance {minimum distance between the top of the
traveled way and the lower edge of the tunnel celing or any
obstruction below the ceiling such as troiley wires or electric light
wires).

4a. Rise of tunnel arch (radius of curved portion).

Radius of curvature of the traveled way either measured or
estimated

Gradient (percentage of rise of the traveled way between portals).
6a. Change in gradient within the tunnel (percentage of rise each way
from break of grade).

w o~

-

w

a

Figure 5-16. Typical tunnel sketch with required measurements




WATER-CROSSING RECONNAISSANCE
All water-crossing reconnaissance, such as swim, ford, raft, bridge. and ferry,

include the qunwm:'l factore:

Road Network
The road network shouid support the iargest vehicles and have good drainage
tacilities

Avenues To and From the River
The avenues should be straight for at least 150 meters. have a 10 percent maximum
her surface wheneaver

Riverbanks
The riverbanks should have stability, siope. and height as shown in Figure 5-17_

) 4/1\; i
| S — 1
l i — (24

{2)

NS @

. The width of streambed from bank to bank.

The actuai width of the water. measured at normai stage (maximum width Za
and minimum width 2b are estimated. based on local observations or records
of high water and iow waier)

The actual depth of the stream at normal wates level

Estimated maximum water depth based on local observations or records.

. Estimated minimum water depth based on local observations (watermarks)

of recorde

~

-

3
3

-

-

. The slope of the approaches is the siope of the stream banks through which

the approach roads are cut.

L
% Slope = — x 100
&

&a = Approach eievation.
4b = Approach distance

Figure 5-17. River

stream measurements




Widths
Measure the widths by using a string or tape across the river scaled off the map, or
as shown in Figure 5-18.

Select prominent object 8.
such as a tree on far bank

. Stand at pont A opposite B. and
read aztmuth X°
Move upstream or downstream from
A to point C so that azimuth to 8
equals X - 45° or X - 45°
Distance AC equais gap AB

~

w

-

EXAMPLE

Azimuth of line AB 1s 315° (moving left add 45-
moving right subtract 45°)

Azimuth of line CB Is 270°

Ditference between azimuth AB and azimuth CB s 45°
Distance along AC equals distance along AB

Figure 5-18. Measuring stream width with a compass

Depths
Record the depths every 3 meters by using a measured pole/rod or weighted
ropes/strings.

Sites
Assembly areas and other needed areas should be spacious, provide good con-
cealment, and have easy access routes.

Velocity
Measure the velocity by using the procedures in Figure 5-19.

V/‘
DIRECTION OF CURRENT —i

[,
c A

>
@i

Measure Distance AB
Throw Floating Object Into Stream At C
Determine Time Required for Object to Float Distance AB

AB (meters )

Velocity = —
Time to float from A’ to B' (seconds)

Figure 5-19. Measuring stream velocity

Obstructions
Some obstructions are sandbars, floating debris, and other water obstacles or
restrictions.

Drainage
The drainage should be adequate.

Soil Stability
The seal should be adequate for anchoraging. Check the banks and river bottoms for
stability.

FORD RECONNAISSANCE

Use @w determine trafficability. When DA Form 1251 (Ford Reconnaissance
Report) is used for swim site, it must specify that the site is for swimming only.



Table 5-7. Trafficability of fords

SHALLOW
FORDABLE MINIMUM MAXIMUM
TYPE OF DEPTH IN WIDTH IN PERCENT
TRAFFIC METERS METERS OF SLOPE N)Il
(INCHES) APPROACHES
Foot 1(39) 1(39m) 100%
(single file) 11
2(79n)
(columns of 2)
Trucks and 75 (30) 36(1211) 313%
truck-drawn artillery 1:3
Light tanks 1(39) 42014 11) 50%
1:2
Medium tanks ’ 1.05 (42) 42(1411) 50%
1:2

! Based on hard. dry surface
7 Depths up to 4.3 meters can be negotiated with deep water fording kit
ENGINEER RECONNAISSANCE
The engineer reconnaissance report consists of a completed DA Form 1711-R
(Engineer Reconnaissance Report) and an engineer reconnaissance overlay (Figures
page 5-18). A reconnaissance checklist is provided in Table 5-8
When looking for water point locations select sites with running water if possible
To determine the capacity of the water source in liters per minute use; the following
formula:
Q = A x V 48.000
Where Q = Flow in liters per minute
A = Cross section of stream flow in square meters
V = Meters per second

48,000 = Conversion and correction factor
Check the color, odor, turbidity, and taste (do not drink) of water. Report any possible

pollution such as human or industrial waste, dead fish, and so forth. Overlay symbols
are shown on [pages 519 through and material facility equipment and service
symbols are shown in [Eigure 5-22]

Table 5-8. Engineer reconnaissance checklist

O woaos. Classify using symbols.

[ BRIDGES. FORDS, AND FERRIES. Classify using symbols and include possible
bypass for existing crossings.

[ 08STACLES TO MOVEMENT. Report natural and artificial obstacles including
demolitions. mines. and booby traps.

O rerrarn. Report general nature. ridge system. drainage system including

foodobilid fococbe cuomos zad zcoae $or machomizsad onasatinae
Vof W

TOf0EUIIITY, 10TE3(3. SWamps. anu aTeas

[ ENGINEER MATERIALS. Report road material. bridge timbers. lumber. steel. and
explosives.

[ encineer EQUIPMENT. Record data on rock crushers. sawmiils. garages.
machine shops, blacksmith shops. or other facilities or equipment.

[ £RRORS AND OMISSIONS ON MAPS USED.
T wATER POINTS. Recommend focations.

[ BARRIERS TO ENEMY MOVEMENT. Describe natural. of artificial barniers and sites
for ion of imp (work )

O streAns. Give 2 goneral description of width. depth, banks. approaches.
er of bottom. navigability. and possible ways to cross.

(3 oerensive posiTions.

DIWWAC AREAS. Give dats on soil, drainag ¥ and
concesiment.

[ PETROLEUM STORAGE AND EQUIPMENT.
O unumes. Report water, sewage. electricity, and gas utilities available.

[T PORTS. Show wharves. sunken obstacles. cargo handiing facilities. storage
facilities. and transportation routes.

D CONSTRUCTION SITES. Report drainage. water supply. powsr source. esrthwork,
access. acreage. and soil conditions.

M) amv aTuce incAsmaTIAN 0F 1MBABTANAE
Ld AWT UITIER INTURMATIVR UT (WP URTANUE.

NOTE: Give work estimates as required.
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OVERLAY 8YMBOLS

TURNOUTS
e —
Turnout Length Artows are
\ drawn at
‘Oiﬂ_. focation of
Wheei = turnowt, pointing
to the turnout
direction.
Track
g
Turnout B — |
over 1km long
BYPASSES

r—b- : [ —
L—-—’ L——-‘-

Impossible Ditficult €asy
GRADES
T 5% Bt * 7% But * 10% But i 1%
Less Than Less Than Less Than And
% 10% I 14% ’ Over
OBSTACLES
\\\ Planned Emplaced Executed
\\
\ \
\
\\

CURVES )
Number .ﬂ’
of Curves

Curve
S—_
Radivs ?6.

Sharp curve: Any curve with radius of 25 meters or less is an obstruction
All curves with radivs less than 45 meters are reportable

CRITICAL POINT 7\
Number. in order.
3 and describe on DA

Form 1711-R

BRIDGE Whee!

Full NATO Bridge Symbot  1Wo-Way Class One-Way Class
Overhead ‘Eﬂ xx Length

A

X l\n‘/

XX

Traveled Way
Width Bypass Condition
When full NATO bridge symbol 13 used on an Track

overlay. the additional information column on the
DA Form 1249 will not contain bypass leagth.
traveled way width. or overhead clearance.

Serial Number

BRIDGE

Load Classification

Location

When abbreviated symbol is used. DA Form 1249
must be asttached. Bridge load class must be

underlined if_traveled way width is below the
standards on

Serial Number
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TUNNEL
Sersal Number

Ha:n"r;um /')/ Tunnel Length
Mimmum . § /6 1 A?oo/
Overhead
Clearance
TN (Undertine i N h
{Underline 1t Narrower than
Bypass
C::vdlhon Approaching Road)

All tords are considesed as obstruction (08) to
= Right traffic Trathicabibity conditions indicate condi
Bank trons on both approaches

Type of tord
vV Vehicular P Pedestrian

Seasonal imiting factors
X No seasonal limitation except for

himited duration after sudden flooding
Y Sigmticant seasonal hmitations

Nature of bottom
M Mud C - Clay
G Gravel R - Rock

Approach conditions

S - Sand
P - Artificial paving

—— Facy
tasy

FERRY

Left Right
Approach
Approach
rPD Conditions
All ferries are considered
3s obstructions (0B) to trattic
Type of ferry
¥V Vehicular
P Pedestrian
Anninach ronditinne
Approach conditions
AN~ Ditficylt == Easy
UNDERPASS
Minimum Traveled Arch Type
Traveled Way Maximum Minimum
Way Width Overhead Overhead
width / and Sidewalks Clearance Clearance

If teaveled way width 1s narrower
than width of road leading into
tunnel. the number must be
underlined

Symbol 1s drawn to show shape of
structure. Show sidewalk when present
It clearance 1s less than 4 3 meters_ it
is an obstruction

CONSTRICTION

oy 1204-7

Traveled Way

See Table 5 1 to determine !
constriction s a traffic obstruction

Totai Constnicted

Width Length
RAILROAD A
CROSSINGS 43, tg Underline -’ )
if Less
than 4 3 meters
Level
Grade Overhead T
Crossing Obstruction Combination




RAILROAD
BRIDGES

8
Overhead /

Clearance

Senal /

Number

Load Class Double Flow
Single Flow RL Class
Class

‘0\ Bridge
n \ Length n . «
A Q
Xveled Way Width / P

{Underline if Below Use Adaptation

Clandard fnr Conacibie Y STPIORA
Standaid for Specitic tuitticuit)

Tratfic)

Road Vehicte

y YRS

Stocks of Bricks

and Other Ciay
Products

Aggregate (Including
Gravel Slag)

tumberyard

Glass Stock

Industrial Gases

Mobile Heavy
Construction
Equipment

SRSNE® X

Electnical Supply
Equipment

Civil Engineening
Firms

Cement Cc acrete
Products

Gypsum and
Lime Products

Sawmt

Quarrying
Equipment

Figure 5-22. Material, facility equipment, and service symbols
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Water Purtfication
fquipment
(Civiltan)

Building Contractors

Sand

Iron and Steel Stock

Asphalt and
Bituminous Stock

factory Symbol Plus
E Plant Product
Stores Handling
g and Transportation
Equipment

Possible Military
Water Point

é Paint

Factories EE:E:: Cordage. Nets

o2 Yarns
Powered Steel Rolhing Mills
Hand-Tools 8 and Foundnies

Established Military
Water Point

Forestry

Q Equipment

Parking
Area
<mZB Building Hardware

Utility (Civihan)

AW water 3(EC 6as AE)Cetectne

Engineering Workshops

Wire Stock

Stocks of Root
Covering

D\ SBoo@Q ) I

Figure 5-22. Material, facility equipment, and
service symbols (continued)




