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~ INTRODUCTION
1. Purpose. This ‘programmed text is designed as a préclasS'
self-paced instructional text. concerning the fundamentals of the-
vehicle and bridge classification system and route reconnaissance. _

2. Scope. At the completion of this programmed text, you will be
able to _ ‘ o _ '

a. identify and know the meaning of bridge class_ifiCation.signs.
b.  hastily classify vehicles and br.idges.

c. identify the tYpes:of bridge crossings.

d. identify symbols used on a route recbnnaiSsance.

e. c1a551fy a route by a formula based on the route reconnais-
sance overlay. ’

3. Instructions.

a.. You will complete this programned text before. coming to the
Pioneering for Armor/Cavalry class given by the Command and Staff
Department. Bring the text to class. Annotate in' the text where you
have problems so that you can get the point in question clarlfled in
class. B

b 'Ims is a 11near progranmed text, startmg w1th FRAME 1l and
endmg w1th FRAME- 101. Proceed from one. frame to the next, there is.
no, need -to- sk1p around. .. . . L I (

V c. . Vhen you have fmlshed the text, take the exam at the end
whlch covers veh1c1e .and. br1dge c1a551f1ctlon and brldge crossmg.

Lk d. ﬁ. Retain thlS booklet as 1t will be of use in future
asmgrm' ts. e ,

e. " The average completlon t1me for the text ‘is from 2 to 3
hours. _ ,

“This publication supercedes FKSM 5—160-?3, undat_ed..
TS89-5-3/TS 66/Doc 2 ®MP-9) . . . 8/1/89



FRPME ]. :

- VEHICLE' CLASSIFICATION SYSTEM.

FRAME 50

Not only must a bridge conform to weight and structure require-

~ments, it must also meet height and width' requirements for its-rated

class. ' If “a bridge does not méet the* established - height ‘or width
requirements for its classification, then a sign ‘with the width of the

bridge is posted below the classification sign as shown below. If the .
‘height restrictions: cannot be met, ‘the-¢learancé réstriction is posted
before encountering the bridge and ‘oftena warning device such as a
telltale is also used to indicate the restrictive overhead clearance.
The restrictive width and height requirements are given on pages 4-6
and 4-7 of FM 5-36. One way bridge classifications are not downgraded
because of height and width restrictions. Remember, however, the
restrictions are posted before the bridge is ‘encountered.

— - IFyou

f ) , - - - HITTELL
30) ~ | 11 |TALE,You
CANNOT
| ICROSS
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FRAME 2

o oprA-mil 1tary vehicle is any .item: of equ1pment that is:mounted on
wheels, tracks, or a combination -of the ‘two,.:: For purposes-of: classi-
fication, vehlcles are grouped 1nto two categorles, SINGLE and
-.CONBINATION. o e o P ; : Crngeal T

FRAME 51

The bridge classification sign below indicates

. %. a. - Rated wheel vehicles,'weighi;lg 25 tons or less may cross this
- bndge. ‘ ‘ o

" b. “ Rated vheel or track vehicles of class 25 and below may use
th1s two-way bridge. _ _ -

“ c¢. Rated vheel or track vehlcles of class 25 and below may use ;
this one—way br1dge. ,



FRAME 3 |
o A 'SINGLE vel'ucle -is . -any :vehicle . utuch has only one frane or
chassm, such as a truck, tmk or trazler.~ :

A SI‘AND\RD camm'rxw vehzcle is a m111tary vehlcle con515t1ng of
two or more single vehicles deszgned to be connected and to move as a
wit, such as a towed artillery piece and its prime mover.

FRAME 52
Do m. c. ’
If this single lane bndge did not meet the minimum rcad#ay'mdth

'for class 25 wheeled or tracked vehicles, then the actual bndge 1aﬂe
“ width would be posted below the classiflcatlon.

[




FR‘M:«;

A2 1/2 ton cargo truck. pullmg a hater traller is c1a551f1ed as a
. vehlcle.

. FRAME 53 .

wheeled and tracked vehicles have suff1c1ent1y dlfferent ‘loading
- effects on bridges once their rated class exceeds 30. Due to this,
-bridges: that have.. classifications of ‘over ‘30, . normally have two
different c1a551f1cat10ns posted, .one: for -wheels. and  one for tracks.
The classification ‘of  the bridge: for ‘wheeled ‘vehicles is’ generally

higher than that for tracked vehicles dwe to the loai dlstnbutlon of
the wheeled vehlcles. '

The bndge c1a551f1cat10n sign below mchcates that at a maxnnun,
a class 70 wheeled vehicle may cross this bridge or a class 60 tracked
vehicle may cross  the bridge. The wheeled vehicle class is -always

‘posted above the tracked vehicle class. If the bridge does not meet
the width or height restrictions, then this is also posted.




FRAME 5

A standard combination is any military vehicle consisting of two
or more single vehicles designed to be connected and move as a wnit.

FRAME 54

Which bridge can a 5 ton wr ecker (class 17,.width 3.2m) use?.
a- BndgeA % SR e
ibV, Bridge B . .

‘c. Neither

~30M—=]  [TSEEe




FRAME 6
Each single and standard combination vehicle ‘is- a531gned a load

__c1a551f1catlon number which is a whole number arﬂ represents the
'effects of the veh1c1e on a brldge whlle crossmg it.

" The vehlcle c1a551f1catlon number is a- whole number whlch
represents the gross welght of’ the vehicle (True or False) ¢

cn brldge B, the Wldth and class are- suff1c1ent -to’ handle the
load. Bridge A is too narrow for the wrecker.

_~ 'The sign below ind: cates a two—way bridge. = It has classes for
both one-way and :tw y ‘rafflc. The sign indicates that at one time
on the. br1dge, there .can be two wheel or. track. vehicles of class 28 or
below, each in their:own lane: It also indicates that one wheel or
track vehicle between class 37 and 29 must be on the bridge ‘by itself.
If a class 37 vehicle is on the bridge, traffic fram the opposite
direction must temporarlly ‘halt and the class 37 vehicle must travel

~down the center line of the bridge. The two-way class is always on
the left side of the sign. '




FRAME 7
ANSWER. False.

'lhe veh1c1e cla551f1catlon nunber represents the effects of _the
vehicle on a bridge while crossirng it. This effect is a combination
of gross -weight, weight distribution of. the vehicle, speed at which
the vehicle crosses the- brldge, arﬁ the 1mpact loading of the vehlcle
on the bridge.

FRAME 56

A self-propelled howitzer MI07 (class 29) encounters two. bndges
as indicated below. Which bridge can be. crossed and do any. spec1a1
precautlons have to- be taken? o A i )




FRAME 8

Most standard Army vehicles are classified. The exceptions are
trailers with a rated payload of 1 1/2 tons or less and other types of
vehicles with a gross weight of 3 tons or less. Classification

numbers are listed in Appendix C,. FM 5-36, (Military Load
Classification for Standard Vehicles). ' ~

FRAME 57
* ANSWER. - B.

‘. One—way trafflc only. Brldge A has too 1ow of a c1a551f1catlon.-

when bridge B is used, - two-way traffic must be halted and the vehicle
must. move: down the centerhne of the bridge. : - «

'I‘he multllane b; 1dges must conform to. the m1n1mum lane w1dths and .
unlike a single lane bridge,: the .two-way c1a551f1catlon is downgraded
to a class within the-limits of - the bridge width. Because the two-way
classification is downgraded to within the limits of the actual width,
the actual lane w1dths need not be posted.



FRAME 9

All militaty vehicles ate classified (True or 'Fal'se) .

FRAME 58

Table of minimun lane widths for bridges.

Bridge Class 4-12 13-30 31-60 61-100

One lLane - 9'-0"(2.75m) 11'-0"(3.35m) 13'-2"(4.0m) 14'-9"(4.5m)
Two Lane 18'-0"(5.5m) 18'-0"(5.5m) ' 24'-0"(7 3m) 27'—0"(8 2m)

A two-way bridge capable of supportmg two-way class 60 wheeled**
and tracked vehicle traffic and one-way class 70 wheeled and tracked
traffic has a’minimum! ‘width between curb of 8. 00 meters. Vhat is the
bndge c1ass:1f1cat1on” (Dtaw the bndge s:u;n ) T

10



FRAME 10
ANSNER. False.
‘me exceptlons are trallers mth a rated payload of l 1/2 tons ‘or.

less and other types of vehicles with a gross weight of 3 tons or
less.

FRAME 59

Using the table, we see that a mdth of 8.0 meters is not
sufficient for a two-way crossing of class 65 vehicles. We must then
' ,domgrade the two-way classification to 60 as the necessary width for
two-way traffic is only 7.3 meters. The roadway width for the one
‘lane classification is mot restrictive (8.00m vs 4.5m requ1red for
one-vay traffic). )

11



FRAME 11

.« The vehicle class nunber for a smgle vehicle can-be found on the
front. of the vehicle. - The- sign is 9. inches in diameter, pamted
‘either yellow or .a. subdted color and has the vehicle' s c1ass1f1catlon )
number in black.- - S ) - e

FRAMEGO

Multilane bridges are. normally given dual classifications when . the
class of the bridge exceeds 30, . .The. ‘wheel - vehicle sign is either
above .or to the left of the . tracked vehicle sign. Types of dual_,
cla551f1cat1on signs of a mu1t11ane bndge is.shown. below. .

. v N H

12




-~ FRAME:12-

‘Standard combination veh1c1es are marked with a front sign vhich
shows the vehicle class number of the combination with a red letter C
above the class number. Side 51gns ‘are ‘also posted on each part of -
the cambination to show the class nunbet of each part as a smgle"
vehlcle. v

FRAME 61 -

“Your ccmpany is comwoying to its assembly area. The largest -
wheeled vehicle is a dump truck (class 21) and the largest tracked
vehicle is a M60 tank (class 50).° ‘Can you Cross the bridge which is
as posted below? What special precautions, if any, must you take?

13



FRAME 13

t

. If a wvehicle is unclassified, there .are ‘several ways to get an
expedient clabsifictions . Sre.Are several weys to get. &

1. Compare the unclassified irehicle to a similar c1a551f1ed
vehicle.

2.  Refer to Appendix C, FM 5-36.

3. Determine . the gross weight of the vehicle in tons (can be
found on the data plate of the veicle or in the -10 manual for that
particular vehicle). If you are classifying a tracked vehicle, you
will use the gross weight in tons as ‘the classification. If you are
classifying wheel vehicle, use 85% of the gross weight in tons for the
expedient classification. - ’

- FRAME 62

In' a mixed convoy you must consider wheeled vehicles and tracked
vehicles separately. Once you've determined the highest rated vehicle
by type then compare them to the appropriate bridge classification
sign. In your case, the wheeled vehicle is no problem but two-way
traffic must be stopped and the tank has to cross by itself by pro-
ceeding down the centerline. ,

14




FRPME14

What would the expedient classification be for a cargo truck that.
we1ghed 20,000 pounds combat loaded?

What would be the expedlent c1ass1f1cat10n for an M728 (Combat
Ergmeer Vehlcle) that welghs 215,000 pounds combat loaded°

FRAME 63

By way of summarization of the bridge classification’ system,
answer TRUE or FAISE to each of the following statements.

(1) Sign A posted in front of a bridge indicates the maximum. speed
1limit.

(2) Sign C permits wheeled vehicles with a class of 70 and tracked
vehicles with a class of 60 on this multilane bridge.

(3) sign B permits only wheeled vehicle on this bridge.

" (4) wheeled and trackéd vehicles with a class of 29 or less may use a
" bridge posted with sign A.

(5) Sign C is wrong! The two-way classification is omitted.

15



FRAME 15
- -ANSWER. 9, 58

For the wheeled vehicle, d1v1de the 20 000 pounds by 2000
pounds/ton ‘to obtain the weight in tons which is 10 tons. Multlply
this by 0.85 to get 85% of' the gross welght. The “expedient
classification is 8.5, rounded up to 9. T

For the tracked vehicle, divide the 115,000 pounds by 2000 pounds/
ton to obtain 57.5 tons. Round this up to the next higher whole
number for a class 58. . '

. FRAME 64

(1) False (See Frame 48)
@ False(See Frame 52)
3) . False (See Frame 54)
(4) True (See Frame 48)

"(5) - False (See Frame 54)

16



les

A NONSTANDARD COMBINATION VEHICLE -is a single vehicle' tow1ng
--another vehicle at a distance less than 30.5 meters or 100 feet. It
can  also be two vehicles separated by less than 30 5 meters, both
mov1rg ‘under’ the1r own pawer. ‘

FRAME 65
: 'I‘ypes of Brldge Crossmgs '
There are two types of bndge crossug5° NOHdAL and SPE!CIAL.

Normal crossmgs ‘are: made vhen the vehlcle c1a551f1cat1on is less
thal or equal to the bridge classification number. - mly normal - convoy
discipline is imposed; ‘vehicles must have a minimum spacing of 30 5
meters (100 feet) and a maximum: speed ‘of 40" km/hour (25 -mph) .

There are both one-way and two-way normal éro‘sSings..» If ‘a ohe-way
crossirg is made on a multilane bridge, the two-way traffic must be
temporarily halted and only the vehicle conductmg the crossmg may be
on the bridge. . ,

In the Spec1a1 crossmg category there are two types: Caution amd
Risk. 2Any type of spec1a1 crossing 'is made‘ only due“ to exceptional
circumstances. “Wwheriever ‘a ‘vehicle exceeds the classification of a
bridge, the highest tact1ca1 camander using the bridge (usually
brigade or d1v1s1on ccmnander) may authonze a caut1on or risk
"ctossm;. g

17



FRAME 17

The c1a551f1catlon number for a nonstandard combmatlon vehicle
must be. ccmputed as it i5 not ‘listed in .any - table. To obtaln -the
class number, add the classification of both vehicles. of the
nonstandard combination. If the sum of the two class m.mbers is-
greater than 60, that will be the classification. If the sum is 60 or

less, multiply the sum by 0 9 to Obtam the nonstandard combmatlon_
cla531f1cat1on. , ,

FRAME 66

To determine the highest classed vehicle that may make a caution
~ crossing on a specified civilian type bridge, the classification of
that bridge must be temporanly recomputed. For military standard
prefabncated fixed or floating bridges, the cautmn classification is
fouid in the appropriate technical manual.  For civilian ‘type bridges,
the existing classification is increased by 25% by multiplying -the

existing class1flcatlon by 1.25 and rounding’ dom to the next: whole
m.mber to obtam the cautmn clasmf.lcatlon.-- : .

mat are the cautlon class:.flcatmns of the two bndges below"

18,




FRAME 18

A M88 recovery vehicle (class 55) is towmg an M60Al tank (class |

50) at a distance less than 30.5 metets. mat is the_class for th1s :
nonstandard combination? . _ e : -

A 5 ton dump trwk (class 16) is being ‘towed ‘by a 10 ton wrecker.
(class "15) at-'a ‘distance less ‘than  30.5 metets. mat 1s the~
c1ass1f1cat1on of this nonstandard oanbinatxon? “

ANSWER. 31, 103

| Brldge A '”nfiik e vllff"a» - ;;- Bridge B
25 x'1.25 = 31.25 ':;6 . Bxlme - 103.75
‘ romd down to 31 B tomd dom to 103

‘When a vehicle makes a caution ctossitg, it must travel down the*
centerline of the bridge, not stop, turn, accelerate or shift gears,

it must not exceed a‘speed of 12 km/hours’ (8 mph), and vehicles must
. remain 50 meters apart.

After a caution crossing hns been accanplished t:he bndge reverts
to its ong inal classificaticn. , _

19



FRAME. 19

iR, Class 105, Class 28

- Add.-the. class numbers of _the vehicles, 1nrthe two problems. ‘In the
fll’.'St, the sum is. 105, this-is greater ‘than-.60 so this. is: t he - class
for that nonstandard combmatmn. .- In..the, second problem, the sum.is
60 or less so we multiply the sum by 0.9 and round. up to the class
number.

Remember, this method is used for nonstandard combinations. ‘The
class for standard combinations is found in Appendix C of FM 5-36.

An M113, (class 1l1) is towing another M113 at a distance of 23

meters. What is the classification for this nonstandard
classification? :

FRAME 68

’Ihe second type of spec1al crossmg, the RISK crossmg may be made
only on military prefabricated fixed or Eloa*-mg bridges. ~The risk
crossing .classification :is obtained from the appropriate. T™--on the
~ bridge. 2an: engineer . officer must be present to:inspect the bridge

after each risk crossing. - If any damage is dlscovered, trafflc is
halted unt11 repalrs vhave .been affected. . - ; L e

RISK CROSSINGS ARE MADE ONLY IN-"I'HE GRAVEST EMERGENCIES.

20 -




R AT A

FRAME 20

- ANSWER. Class 20..

Adding the two cla551f1catlons together we get 22.  Since the sum
is 60 or 1less, we multiply the sum by 0.9 to obtain the nonstandard
cambination classification wh:ch in this case  is 19.8 or 20 when
‘rounded up to the next h1gher whole number . , »

FRAME 69

of the brldije ,'”""‘mamtam & spac1rg of
velucles, do.not exceed. a speed of . -

2,
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FRAME 22

The Engineer Bridge C1ass:f1cation H\eel.-.’(saw) Was developed toq RPN
glve soldiers the capability to quickly classify a bridge when the -~ . -
‘need for haste overrides the need for accuracy \hich -can be_ obtained S
from more analytlcal methods. o T . S o

FRAME 71

* In summary, answer. the following qxestions [ thet mUwaot FALSE.

a. Normal crossmgs can only be authot zed" by the local tactu:al
_ f-ommander. _

b. Miltilane bndges can withstand nomal crossings of both one-
way and two-way traffic of apptopriately rated vehicles.

c.  Caution crossings are computed by mul"iplying the one-way
. classification by 1.25 and romding up.

d. 1In combat, a driver of a military vehicle can conduct normal,
caution, or risk'crossings without highe‘r 'authoti—'zation. ,

e. Risk crossings can be made on both civilian and. military

ridges, but cau*lon \,rossings ‘cAn onlx be made on mihtary
brldgea. ‘ '



FRAME 23

- There*are”'sevétral assumptions' that -must 'be *made concerning the

1. The bridge is a simply supportéd’stéel: or timber Strirg
bridge. If it is of any other type, the wheel cannot be used.

2. The bridge is in good condition with no structural or combat

3. Vehicle speed will be limited to 25 miles per hour.
4. Only one vehicle will be on the bridge at one time.

5. A wheeled vehlcle may cross the bridge only if the decklng is
adequate. (See page 2 EBCW).

6. For multlspan bridges the 'lowest individual span
c1a551f1catlon will be the classification of the brldge.

ey a. Fals e\(FRAMEKGS) | . \ : e

_'b.  True (FRAME 65)

¢ Palse (FRAME66)
" d. © False” (FRAME 65{;; o

e False (FRAME 65, 66)

24



FRAME 24

.+ . The. Englneer -Bridge : C1a551f1cat10n Wheel:.can:be used on .a concrete
stringer bridge (True or False).fgyg e e e S

FRAME 73 |
7T ROUTE CLASSIFICATION & RECONNAISSANCE

‘The route classification system provides you;a -valuable planning
tool that will allow you to avoid or plan for delays and to get the
- most efficient use of a route. The basis of route classification is
the route classification formula. The parts of this formula are given
and explained in Chapter 2, Route Reconnalssance Procedures, MM 5-36.



Am False

. The bridge - classification ‘wheel can only be used on steel or
tmber stringer simply supported bridges. -

FRAME 74

~ ‘There are t:lvo pioeu of intomtion in a route classification
~ formula.

‘1. Width of rold _

2. A'lypof.rou.

3. . load carrying cip-city.

4. Lowest overhead clearance on route.

5. Presence of Obstrlxﬁ:ions.

k.



- FRAME 26

Various dimensions are necessary to compute the c1a551f1catlon of
v the brldge usmg the brldge c1a551f1catlon wheel.

‘The first p1ece of mformatlon needed is the he1ght or depth and
-the breadth or width of the steel or timber stlngers. Steel strlngers
are measured in 1/8 ‘inch mcrements whereas wood is. measured in one
inch increments: ' If the measurement doesn't ccme out to the increment
desn:ed rouwnd" dom ‘to the de51red mterval

FRAME 75

_ ‘The width of road given in the route class:,ﬁcatlon formula is the
width of ‘the narrowest part’ "of the" road - expressed in ‘feet or meters.
This measurement is the f1rst nuuber m ‘the route. class1f1catlon

formula. : . . :

27.



“FRAME 27

Once the measurements have been taken from the stringers, you must
change these dimensions into a code number £for that . particular
.stringer.. This is done by

STEEL a"' b CODE'| STEEL d b CODE| TIMBER
BWPRL. B uw 71;7 “lowr e ™ :g l'ud conss ,3u31119 the Charts On Page 4 of
TWRE I 1K s 1 16
Xwhmo % 1w u0s | ieWeed e e e o, 5 e | cthe EBCW (111ustrated at- left)
194 614 10 200}
IWFLIS2  Xw 12% 621 16150 16 [ a8 e - -
gwm me 12 oms |wwes o7 s |Ele L8 %) ‘Refer - to -the. approprlate chart
dWFIeD 3% 12 S 1% 0% '
Wi s 1w w3 | we s es am (8712 w0 1%l foy . the type of strmger
SWFIS0 - 3w 12 503 16145 5% S 667 |84 e e .
we mw nw @7 | oiWee a5 uw e (200 50 G| (timber or steel). Find the
BNWFZO T[w 1% 738 | 151 15 54 sa7 o= w7 S8 nan - 3
[/WPIA 33 % T WWPIL ¢l 1S3 8-z 3 ;: d (depth or helght) of the
JIWFIX 3% 1% 40.5 14140 4 5% . N
B o @ s e s se e w7 ) skringer and the "b" (breadth
AWFI - 34 n% 590 | an W 8 am [1oe12 o P & v d h £ h . .
WWPI24 0% 352 14157 € 680 .
ov B oden il n S imfmwe mr oas) OT Wl th of the stringer).
X% Y WF 84 3
o i e iwks 1w e 4 {92 us em | Read the number to the right of
U2 DM AT 14WFS2 3% 1% )ag = . § . . .
WP zia 10 ma | e x s e |- e sm | these two dimensions. That is
mrscns’ %% 10 243 | 1313 1B s am :;: e :-:: _ -
it R L e ®=e im the code number for that
UWFBE 24w 9 196 - B s .
uwho 20 1z s , z-» w0 s | particular stringer..
AN 4 8 251 @ 12522 40 9%0 |-
241106 2 Th 24 1222 480 ns B
2180 n 7 174 =4 27 467
UWFE TN 9 175 . H=16 33 &n
AWPIS3 2% u% 368 | 12WP% 12k ee  oss M8 w20 173
261134 2% 8 22 12165 12 3 sop f1¢=20. 487 954
2 1. 137 1n2WF2? 12 6% 338 |18+2 513 1108
2AWFII 2% 1% 311 12150 12 5% 502 | 4~2¢ 560 137
2Am2 % TR 20| 132 12 - 5 0 360 [16216w . 427 698
NWFT 21w 8w 150 | 1234 % 4% 360 | 16~18 . 480 as
2AWFES 2% 8% 140 LNWF®E 1 1 sos 116220 533 109
awpez 21 8% 126 10129 10% <% . 298 J16-22 . 587 132
20185 2 T 150 IOWF23 10w 5% 262 [1672¢  Se1 157
20163 20 64 109 10840 10 '3 a9 |18218 50 93¢
2WWFI3 1M U 216 10135 0 5 289 1020 50 123
1BWPR0 . 18w T 108 10125 10 % 244 1822 595 143
18186 .7 145 WWF2L  9h 5% 233 |18 9 127
WWFSS 18 7w 978 | lowes sy
18180 88 120 | sms . e :‘; . z O BIAMETER IN INCHES
IBWFSo 18 Ta 8 | siso 8 7 s jew A2 1u
18158, - 18- 6 [ 8135 . 8. 6. 289 § O . BO
WWPIZZ 1% 1% 288|880 g 5 gy | @men 20 27
62 1% 64 106 SWF31t 3. 8, . . .2n 10" 377 4
1877 ew 125 | SWRe w1l 30 ] #4770 586
Wbz dew 1% @0 | TWRS. ™ T 2 :";' Fy e \
16170 1% 64 106 1 3] 6% 200 o2 . 595 138

The next piece of information found in the formula is the worst

type of road surface found along the route and is 1nd1cated by a
- letter "X", "Y", or "Z".

An "X" type road surface is an all weather road. It has a
permanent surface such as asphalt or concrete.

s/

A "Y" type road is a limited all weather route. The surface of
this road is usually crushed rock or gravel. This type of road can be
used in most weather, however, it may require considerable maintenance
to keep it open during periods of heavy rain and snow.

A "Z" type road is a fair weather road. This is a road that is
passable only during periods of good weather. This type of road would
be 1mpassab1e during perlods of inclement weather.

28 -



not exist, these symbols are not used.

FRAME28

Determine the stringer code numbers for the strmgers shown below

JFRAME 77

The third piece of information in the formula is the load carrying
capacity of the route. This is found to the right of the type of road
in: ‘the formula. “This ‘load"carrying capacity indicates the highest
class vehicle that may use the route. It is generally determined by
the lowest classified bridge on:the route, but if there are no bridges

on the route it will indicate the load bearing capacity of the road
itself.

The fourth piece of information in the formula is the lowest
overhead clearance on the route.

Following the load bearing capacity of the route there may be the
symbol (OB), (W), or (T) indicating obstructions, seasonal flooding,
or impassable amounts of snow respectively. If these conditions do

29 -



ANSWERS. 1. 42.0/7.73 2. 59.9/13.8 3. 10.8 4. 28.0/4.01
The answers: are found 1n the appropriate - chart,» depending on
whether .. the strlngers are timber or ateel._ Take your ‘measurements

from the stringers and locate them ‘in ‘thechart. If your exact
dlmen51ons are not glven, round down to“the next lower dlmen51on. ’

FRAME 78 -
Ind1cate what the followzng route reconnalssance formulas mean'5f
4m/x/4 1/70 PR 22 ft/Z/5/35/(OB) i 6m/Y/8/50

A 1 E 'B ‘ C-

vl

)



FRAME 30

The next measurement we need to obtain is the stringer SPaci'ng.
The stringer spacing is the center-to-center distance of the stringers
or the distance from the side of one strlnger to the same side of the

,next adj acent strmger

Much -of the’ followmg strmger spacmg measurements is taken
1ncorrectly’>

A

I I

l"cB _1

C.

4 meters mde at “the narrowest part, an all v»eather “road

-surface, a class 70 wheeled or tracked’ vehlcle can travel vthe

length of the route. Overhead clearance 4 1 meters._

The route is 22 feet wide at its narrowest’ point, it is a

. fair weather road surface, a class 35 wheeled or tracked

vehicle can travel over the entire length of the route, and

there are obstructions. Overhead clearance 5 meters.

The route is 6 meters wide at its narrowest point, it has a
limited all weather road surface, and a class 50 wheel or

track can travel the entire length of the route. Overhead
clearance 8 meters.
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FRAME 31
 BANSWER.  b.

Using the measurement of "b" would greatly ‘raise the c1a551f1-
“cation of the brldge and glve it an ‘erroneous ratlng.

FRAME 76

The symbol (OB) in a route classification formula alerts the user
. of that route that there is some type of obstruction on the route that
he will have to plan for. or possibly avoid. Obstructions include
things such as steep. grades, sharp curves, and road width
restrlctlons, to name a few. FM 5—36, Chapter 3, discusses

obstructions along with the d1mensmns ‘that make curves, slopes,
overhead clearance and widths obstructlons.

32
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FRAME 32

The last measurement needed is the length. of the span measured
fram the center of one support to the center of the next adjacent

"support vhether that support be an end ‘or intermediate support. ‘The

lergth of span is the length of the unsupported portlon of the bndge.

A— _
| —B—>= C— .
LY, Na— - '///////,'

In the bridge above, what is the incorrectly measured span length?

FRAMEBl B

'Ihe mformatmn from vhlch a route c1a551f1cat10n 1s obtamed is

’usually ‘the route ‘reconnaissance overlay. The" overlay is a graph:.c

method to show the route itself and any information concermrg it that
would be of use to anyone traveling on that route.

a3



FRME 33
AbSWER. a. e R . L
“The span length mlst only be the msupported portlon of the

brldge, measured fran one support § ) the ‘next support, whether .the
supports are end or mtermedlate.

one of the symbols thaf will be on a route reconnalssance';'b’\ieriey
is the symbol stmurg the characteristics of .a bridge. All measure-

ments are expressed in meters, therefore ho length abbrev1at1on 1s
used after the mmbers. N ' ,

ne way class

- f bridge
Two way class °
of bridge : 600 70 7

Overhead clearanV ®

{0
(in this case, v \
- length of

wnlimited)
bridge
Serial number « 1
of bridge | |
width of Bridge | Bypass conditions
(if underlmed, indicates o
value is below minimum) (Center arrow  extends

to location of bridge)
© 34
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FRAME 34

which of the following pieces of 1nformatlon are not necessary for
.clasmfylrg a brldge w1th ABCW>

a. Span length.

b. Strimger width'ahd»aepth.

Cc. Number of ‘st:ingets.f
d. Bridge width.

e. Stringer spacing.

FRAME 83

'Answerfthe*foiiowiﬁg' qiestions-about the bridge symbol below.

: a. “ What is the lergth of the bndge"-
" b. What is the width of the- br1dge‘>

% @i What is the’ averhe‘aﬂ'» ‘clearance .of the bridge? -
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FRAME 35

 ANSWER. ¢, d .

Items a, b, e, are necessary for c1a351fy1ng a brldge w1th the
EBOW. Item c. and d. are not necessary.

FRAME 84

ANSWER. a. 80 metefs e r8.0fmeter~s», 2Caii 15 »»met_,ers"».:?

One more symbol must be added to the bridge sign before it is

considered complete, the bypass condltlons which are listed below.:

II e

easy bypass ' d1ff1cu1t bypass o 1mpos51ble bypass

An easy bypass is one which can be utlllzed by a 2 1/2 ton (6x6)
truck without work to improve the:bypass. ' =

‘A difficult bypass ‘symbol - signifies that  the ;bridge,',can; be
‘bypassed in the immediate vicinity but some work will be necessary.

" An impossibie bypass is one that indicates that the ‘obstacle can
be bypassed only by: (1) reconstructing the bridge; (2) new

construction; (3) use of an alternate route which crosses the obstacle
some distance away.
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FRAME 36

~To -classify a bridge wusing -the EBCW, we will  use an example
problem to help you understand the system. - You will need to refer: to.
the- dlagram below for the necessary 1nformatlon.

VV"“‘"sPAm’-éO'*I! ———— SPAN 2 = 50'—

CROSS SECT!ON  8PAN I

7 L% % ﬂ W mj_-lu ve*

0 ve'

FRAME 85

‘Construct a brldge symbol from the 1nformat10n glven.- ~The one

- lane brldge can cross class 60 wheel and-class 50 track vehicles. The

width is 4.0 meters,:: infinite overhead clearance and is 90 meters
long. There is no bypass 1n the mmedlate area.
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FRAME 37

. The first step is to'classify the stringers. ‘Refer to the ‘diagram
in frame 36. . We see that the stringers in span:1 are wood and b’ =-10°
1/8" and d = 18 '1/2" . '~ Refer to page 4 of the EBCW and locate the
timber column. Using the timber column, locate the ‘stringer
corresponding to your dimensions and read the number immediately to
the. right of these dimensions (the first stringer code). Since the
exact dimensions you have are not given in the table , You must round
down to the next lower whole number. -~ -~ . ot

- “what is the code number for the stringer? .

FRAME 86 = i
_ ' Class for wheel and
A/ track.
Overhead

clearance.

Traveled width. Q

Bypass conditions.
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FRAME 38
ANSWER . 30.0

Now “that you have found the strmger ‘code v we must enter it on
: the wheel. The figure at
left shows page 3 of the
EBOW. The stringer code .
portion 1is the @ very
outside portion and
consists of numbers
running from 1 to 120.
The heavy black arrow in
the figure at the left
points to 'the location of
30.0 on the stringer code
portlon of the wheel.

FRAME 87

Another symbol ‘used on a map overlay 1s the symbol for a sharp
curve. The symbol is a tr1angle w1th the radlus of curvature at the
base of it, as shown below.»

If there is a. serles of sharp curves, a double trlangle +1s entered
w1th the number of curves and radlus of the sharpest curve as shown

Curves 45 meters or less in radius are reportable’ and curves 25
meters or: less in radius. are. considered.as obstructions. and would ‘be
1ndlcated as (OB) 1n the route c1a551f1catlon formula.
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FRAME 39

Now that 'you have located the stringer code on the wheel, we must
get the next piece of information we go into the wheel with, the
stringer spacing. Refer to the cross section of the bridge on FRAME
36 and detemine the stringer spacing. what is the stringer -Spacing?

mmzes_' (

| To determme the radius of the curve a formula 1s used »

c? 4+ m
R= 8m . 2
where radius of curvature
chord distance, or distance across curve
median distance, or ‘the. perpendicular distance . fran the
center of -the chord to the center of the road. -

TNnw
hwu

The dlagran below will give you an 1dea of where the measurements are
taken from on the road itself. . ,

_\rosoway
‘-'\csm'sa LINE -

When making calculations, all distances must be in the same nits i.e.

feet or meters, do not mix uuts.

Czlculate the radxus of curvature frcm the followmg mformatlon-'

chord distance is 100 ft, median distance ‘is 10 feet.
40
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FRAME 40

ANSWER, 4' 1o"

Locate the 4'

'Strlnger spacing from FRAME 36 was 58" or 4' 10",
10" mark on the outer edge

»
%%
’é

/////%

]
Wy

whiitlmly,

v
Al

\\\\\\\ .

gt

Ipun
i

I

iy

-
-
-
a—
-~
-
~
<
~

(/
’

’////

of the larger wheel, and
align the 4' 10" timber
stringer spacing mark with
the 30.0 stringer code
mark as shown by the heavy
black arrows in the figure
at the left. Secure the
large wheel and the
.backing and do not. allow
them to move in relatlon
to one another.

39 meters

v oNlE

R=(100)° + 1o

8(10)

R = 10000 + 5
80

‘125" + 5°

X
]

o
|

R = 39 meters

Given

= 130" (multiply ‘fee'\c' by0.3to bt

10 findR
100" -

3
Hn

btain meters).

This curve is reportable but it is not an obstruction.
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The last piece of information needed is the span length: for the.
span we are classifying. Refer to FRAME 36 and determine the span
- length. What is the span length? : . :

'FRAME 90

Another symbol that is used .on the route reconnaissance .overlay
expresses the slope. The arrow indicating slope always points up hill
and where possible should be as long as the slope: - Slopes 5% and
greater are reportable, however any slope 7% or greater. is an
obstruction. IR T

5% BUT LESS 7% BUT LESS 0% BUT: LE
THAN 7% | THAN 10% AN T o ESS

EQUAL TO
A GREATER
T THAN 1e%
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FRAME 42
ANSWER.  20°'

-:The- span length is determined by referrlng to the flgure on FRAME
36 --The length of span\ 1 is 20'.

Once you have the span length you must rotate the inner wheel
until the 20 foot mark on the inner wheel lines up with the 20 foot
mark on the inside of the
outer wheel as shown by
the heavy black arrows in
the figure at the left.

>
W,

The initial classification
of span 1 is indicated in
the window of the inner
circle of the EBCW. - What
is the initial classi-
fication of span 1 in this
bridge example?

%

My

8
iy

/]
e

1]

=
=
B
-—
=

.,
firps
€

i

il

7y,

%,
-_f/f/////

FRAME 91

Slope is computed by dividing the vertical rise- 1n the slope by
the horizontal distance in which the rise took place.” The formula is

slope = VD x-100% : N
‘k#-HD‘ o l

%

where VD
) HD

vertical distance
horizontal distance.

- Given a vertlcal rise of 10 feet whlch occurs over a horlzonta1
distance of 175 ft, what is the slope? :
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FRAME 43
ANSWER. Class 42.
Depending’ on how accurately you -used the EBCW, the window. . arrow

shbuld have indicated between class 42 and 44. . In cases where .the
arrow fails between classes, you should round down.

FRAME 92
| ANSWER. 5.7%
This slope is reportable but ndt an'A-obs.truction.
Give WD = 10"
HD = 175" ‘
Fmd the ,sibpe

Slope = WD x 100%
S
10" . x 100%

1757

.057 x 100%
= 5.7%

The slope is reportable but is no\t: considered an obstruction.
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spacing

th1s ‘bridge: example?:

FRAME 43a

Now that you have found the initial classification of .span 1 using
the first timber stringer. code, you must reclassify span 1 using the

and. steel:span: length). -

ssecond-timber stringer- code:as if it were- steel: (use .steel stringer

0

What is the second sttmger code for the wood stringer used in

Proceed ‘to ‘FRAME 93.

- 44a



FRAME 43b

 ANSWER. (5.52 .

Now that you-havefound:the second:itimber stringer code; you:must
enter. it on the .wheel. . The figure at leftishows page3 of :the EBCW.
' ‘ The stringer code portion

Uriisiwithe ©very  Coutside
portion ‘and- consists of

120. The heavy black
arrow in the figure at the
left points to the
location of 5.52 on the
stringer code portion of
the wheel. ’

I

]
1

e

—
—
——
-
-
-
-

ﬁ{
\\

numbers running from 1 to.

Proceed to FRAME 93.
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FRAME 43c
Nowb that you have located the stringer code on the wheel, we must
get the next piece of information. We go into the wheel with the .
stringer ‘spacing. -Refer to the ‘cross section of the bridge of FRAME
36 and determine the 'str?ir)ger'spaci'ri'g‘. ~What is the stringer spacing?

Proceed to FRAME 93,

44c



FRAME 43d

ANSWER. 4'10" -

or 4'10". Iocate the 4'10"

y wheel,

mark on the outer edge of the large

with 5.52 stringer code

another. *

-and align the 4'10" steel
‘stringer ' spacing = mark

mark as shown by the heavy:
black arrows in the figure:
at the left. - Secure the:
large wheel and backing”
~and do not allow them to’
move in relation to one.

Prqceedvto FRAME' 93, °

v/
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FRAME 43e

The span length for span 1 is 20' you must rotate the inner wheel

\\\
\ ?

[]

ca
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e

Iy

@

w—

—
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o
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)

M

...?o :
l,c T ‘-
iy

'/
7,
%,

L
”
$ . e

&

/

w'ﬁ»ﬁ

\m\\\ \\\

7//
7
o

until the 20 foot -mark for steel span on the inner wheel lines up
e S AR T . witht the 20 oot mark on
the - inside of the outer
<*wheel !~as’ shown: by the

heavy black arrows in the
figure at the left.

The classification (using"

the - reclassification. .
method) of span 1 is-
indicated in the window of .
the inner circle of the -
EBCW. What 1is the.
classification using . the:.
reclassification method of:

span 1 in this bridge -

'~ example?

Proceed to FRAME 93.

- 44e



FRAME 43f
 ANSWER. Class 26.» R L )
Dependmg on. how accurately you used the mcw, the w1ndo

[should have indicated between ‘¢lass’ 26 and“27. “In cases where the ’
-arrow falls between classes, you should round down. ‘

Proceed to FRAME 93.
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FRAME 43g

Now you must compare the two weight classes (42 and 2'6)7_. " he -

lower of the two classification is the final classification of span 1
_for tracked vehicles. . What is the final classification of span 1 for

tracked vehicles?

Proceéd to FRAME 93.



FRAME 43h

Proceed to FRAME 93, -

44h
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FRAME 431

Bridges with timber decks must have the deck classified prior to
wheeled vehicle crossings. Concrete’decks atre ‘assumed adequate for
both  wheeled and tracked vehlcles. The E:BCW should be used to
classnfy tlmber decks : SRS PR :

You have the requlrement for wheeled veh1c1es to cross span 1 of
this bridge example. The decking is multilayer plank seven (7) inches
thick. Refer to page 2 of the EBOW and determine the effectlve

. thickness ("t") of the deckmg of span 1.

Proceed ‘to FRAME 93.

a4i



FRAME 43j
ANSWER: "t" effective = 7 inches - 2 mches
B A effectwe =5 1mhes

Recall that the stringer spacmg was 587, Now refer to the graph
chart on page 2 of the EBOW and determine the c1a551f1cat10n of span 1
for wheeled vehicle crossings. ,

[ )

»

Proceed to FRAME 93.

. ”
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Refer to the figure below,A _the arrows show where to _enter

figures and mterpolate the a

the.

Proceed to FRAME 93.

42k



FRAME 431
The final classxf:.catlon of span..l. for wheeled wvehicles:.is. the
lower of those determined usmg all methods. :

What is the fmal c1a551f1cation of span 1 for wheeled vehlcles’»‘

Proceed to FRAME 93,

441
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FRAME 44
ANSWER Class 16

Cont1nu1ng with the or1g1na1 brldge dlagram on page’ 37 FRAME 36,
classify the 50 foot span (span 2)" using the bridge cross' section

provided below. ' Span 2 has concrete deckmg and ‘does not requlre
decking classification. B

21 /4"

s

NS S SN AL NN
AN NS NSNS
ASS AL LS8N

WANNNNNANNNN
SANVNANNNNANY

What is the largest tracked vehicle welght class that can cross this
bridge example" .

v«hat is the largest vheeled veh1c1e mlght class that can cross this
brldge example? e ; o

FRPME93

In order to determine’ slopes,' the vertfcal ‘and horizontal
dlstances must be found. 'Ihere are several methods by ‘which thls can‘
be done. o

©1. ‘An average man's" helght is" approxnnately 1.75 meters and hls-
stride is 0.75 meters. To determine the slope, sight on a portion of
the slope with eyes level. This gives a vertical distance of 1.75

.meters to that spot. Then pace the distance to that spot to £ind the

horizontal distance. This may. be repeated ‘as often as necessary on a
particular slope deoendmg on the length of the slope.

2. From a map, locate the top and bottom of the slope. Measure
the horizontal distance between these two points. The vertical

- distance is obtained by subtracting the elevation at the base of the

slope from the elevation at the top of slope as determined from the
contour lines. Then plug the horizontal ‘and vertical distances into

" the formula for slope. The answer will be the percentage of slope.



FRAME 45

ANSWERS. 1. Class 22 for span 2.
2. Class. 22 for bridge (tracked vehlcles) .
3. Class .16 for brldge (wheeled veh1c1es) e

If . you did, not obtam these answers, . e-read and re—work thew
material startmg on FRAME 22 through FRAME 45. - ..~ .i .. .5

w.

FRAME 94

Another item that is found on the route recon overlay is the
symbol for a constriction along. the route.... The sumbol . is. two
triangles, one on each side of the ‘road w1th ‘the w1dth of. the road in
meters by the left trlangle and the length of the’ constrlct'_ . in
meters by the right triangle. The triangles point to the area on the
road where the constrlctlon 1s first encountered. . .See jillustration =
below.. . S L TR

L2
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FRAME 46

BRIDGES AND BRIDGE SIGNS

FRAME 95

. A portlon of the route is con51dered to be an obstruction if: the
width of .the road does. not. meet. the requirements placed on the route
by the commander. Recommended roadway mdths are listed below.=

Wheel P  Track™
meway = . .5.5- m . eem
mo—vay : | 0ver 7m e “ ‘mer 8m

If the route - does not meet thls req.urement, the constrlctlon__

symbol is used to show. ' the actual width: and length of .the
.constttx:tlons. _



FRAME 47

A system of bridge classification has been adopted by NATO. This
system of classification permits an unlimited number of crossmgs by
rated vehicles and ensures the brldge can withstand these crossmgs.

‘ Accoralng to the adopted \IATO system of brldge cla531f1catlon,
bridges are classified according to ‘their. capability to. safely
withstand a limited number of crossings by a rated class vehlcle
because of the nature- of combat operatlons {(True or F‘alse)

FRAME 96

Ferries and fords are also considered as -obstructlons. When a
ferry or ford is encountered an appropriate symbol is used to indicate
the conditions of the ferry or ford as shown below.

o APPROAcn conomons Mf S
FORD

seraL ©  / 'rvpe FERRY
NUMBER /-

—p" . JW ,_ .
‘MILITARY CLASS ] DEAD wslenr A
LOAD - CAPACITY o T

| TURN AROUND TIME .
APPROACH | ‘ APPROACH
- FERRY

Symbols are explained on pages 3-20 and 3-27 of PM 5-36.
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_ FRAME 48
_ ANSWER, False

. If you did not get the correct answer, re-rf-*ad the flrst paragram_
: m FRAME 46. -

'lhe bndge c1a531f1cat1on nunber is the ccmplement of the vehicle
¢lassification number. My classified vehicle with a number equal to
-or less than the c1a551£1cat1on nunber for a bndge can safely cross
- that- bndge. o

.. Draw the ford sym 1 for the followmg cond1t1ons. As you look
down stream,; the left approach is difficult, the right approach is
easy, both vehicles. and personnel can use the ford, the depth is 0.7
meters and velocity is 2 meters/sec. the bottam is ‘rock, the stream is
20 meters 10Ng and the difficult approach is 4 meters wide. 'There are
o seasonal limiting factors. _ R




FRPME49

'lhe bridge c1ass1f1cat1on 51gn for a- smgle lane bndge 1s shom
below., All bridge classification signs are posted at each end of the
bridge in a consp:.cuous ‘place so that they can be seen by all
‘approaching vehicles. ' The bridge sign below indicates a ‘one lane

bridge that any. vehlcle, track or wheel, of class 30 or below can
safely cross.

oo e o o iz |

FRAME 98

ANSWER. Your ford symbol should have looked like this. ;

sn/ev/2 /x
'1.,_.20'[,4 /R /0.7

The ford can be .used by personnei ard veh1cles, it is .7 meters
deep and has no seasonal limitations, the ford is 20 meters long and 4'
meters wide, it has a rock bottam and the stream flows at 2 meters/

50



FRAME 99
A complete route reconnaissance overlay is shown below mth

_symbols indicating slopes, curves, fords, arﬂ brldges. what is the
formula for ‘the route shom belovﬁ - R

o | I S\ 1’.!/1' . |
NOTES P 7
ROAD SURFACEIS | N\ -
CONCRETE AND

8 8

“ASPHALT

s1




FRAME 100
ANSWER 6m/x/50/8/OB

The width restriction. is located at the 70 meter long constrlctlon
that is 6 meters wide. The route is all weather (X) as found in the
notes. - The two-way classification for the bridge is class 50. If the
commander wishes to use class 60 vehicles on the route, he will have
to block the two-way traffic on the bridge. There are obstructions on

the route such as slopes - 8 and ll%, curves - 25 meter radlus, and
fords. .

There are Ffive items that are requ1red on an overlay of a
reconnalssance, each of these 1tems are on the overlay in frame 99..

(1) two gr1d references
(2) magnetic north arroW”
"~ (3) route drawn to scale:
(4)  title block ' '
(5) croute cla551f1catlon formula (not shown)

The following may be 1ncluded°

(1) slopes of 5% or: greater.'

(2) ‘radius of curves.d45 meters.

(3) road width and length of constrlctlons.'
(4) location of ferries, fords, and tunnels.
(5) underpasses and overhead clearance.

(6) bridge bypasses and brldges.~-*4

Refer to Chapter 3 of FM:5~36 fbr a more?detailed explanatign.
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FRAME 101 (cont)

~ This test is designed to test your knowledge on the vehicle-bridge
classification system. .

8.

The vehicle class number is a whole nunber whlch represents

the ‘ of the veh1c1e on a brldge while crossing it.

v\hat is the nonstandard canbmatmn c1a551flcat1on of a class
15 vehicle towmg another class 15 veh1c1e at a dlstance of

S 10 feet"

CCh

e.

,-_;‘fYour ccmpany is. convoymg to its assembly area. - The largest.

wheeled vehicle is class 51 and the largest tracked vehicle
is class 50." Can you cross the bndge whose sign is posted
below" Vhat spec1a1 precautions, : 1f any, must you take’—' '

v ,Mhat is the largest tracked veh1c1e that can cross a bridge
whose sign is posted below’ (Normal crossmg)

Notmal crossings. may be made when ‘the- veh1c1e class nunber is .
: ' to or & than the bridge classification number.

&

Who may authorize.a.caution or risk crossing?

mat is the cautlon crossug class1f1cat10n of the bridge .
whose sign is posted below’ .
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FRAME 101

h. Match the bypass'syn\bol with it meaning.
1 T : . ~ bypass easy

(2) § R bypass impossible -
(3) | ‘ | bypass d1ff1cu1t

“\Answer questions "i" and "J mth regard to the brldge symbol below.

i. What is the overhead clearance’-

j» What is the largest tracked wvehicle that -can conduct a.
cautlon crossmg over this bridge?

k. You have encountered an unclassified brldge of the speci-
fications below. Can your M1 tank cross it. What is the
largest vehicle weight class that can cross it? '

)



BRI |

ANSWERS. -

a.  éffectéé

b. 27 ; _

S.  yes, one way traffic for tank

d. 76 |

e. equalj, Ieéé

f. hi'ghvesti ta§£i¢a1 ,c_;omnander using ‘thé"'b’fidge

g. 100 : \ | ’

h. (1) bypass impossible
@ bypass difficult

- (3) bypaé;s. easy - °

i 10.5 meters

j. 100

k. - No, cl\asé ll-_i S
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