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PREFACE

Thi s bookl et contains a progranmed course of instruction in basic
soi|l properties. This text will help you to |l earn at your own speed.
Al t hough sonme of the material may seemvery easy to you, Do Not Hurry.
As you proceed through the text, you may review the itens you have
previ ously studied.
This formof progranmed instruction is known as Linear Progranm ng,
because each exercise, or frame, is separated fromother franes in a
i near sequence. The franmes will include information, questions and
answers, or a conbination of these. Responses to question will be nade
by filling in a mssing word or performng a calculation. The |ocation
of the answer(s) to those questions will be specified at the end of
each of each question. |In nost instances, the answer to the question
will be located on the page inmediately follow ng the question. |If
your answer is correct, GO ON TO THE NEXT FRAME. If it is incorrect,
cross out the wong answer, reread the appropriate information frane,
and wite the correct answer beside the one crossed out. Then go on to
the next frane.

Be sure to wite your answer before checking the correct answer.
Do Not Guess at any answer, because you can always find the correct
answer by rereading the appropriate information frane.

Conplete all frames in nunerical sequence; when frane 46 is
conpleted, return to page 4 for frane 47 and conti nue.

OBJECTI VES

Upon conpletion of this programed text, you will be able to:

a. Describe the desirable characteristics of soil particle size,
shape and gradati on.

b. Describe the noisture states of a soil, and describe the
significance of the various boundary noisture states

c. Determine the types of fines present in a soil with the use
of the Casagrande Plasticity Chart, in accordance with FM 5-530
Mat eri al s Testi ng.

NOTE: In using this programed text, study thoroughly the information
in each frame before proceeding to the next frame. DO NOT attenpt to
nmenorize the material, STUDY IT.



VWELCOMVE to the wonderful world of SOL MECHANI CS. Through the
use of programmed texts such as this one, multi-nmedia presentations,
and reference manual s, you are going to teach yourself those
fundanmental s of soils which you will need to be a successful mlitary
engi neer.

Wiy do you need to know anythi ng about SO LS?

The key to our nodern Marine Corps is MBILITY. The Corps mnust
be able to nove anywhere at anyti ne.

It is your responsibility as mlitary engineers to provide this
mobility. To do this, you nmust build roads, airfields, storage areas,
mai nt enance facilities, waterways and shore facilities. Al these
construction projects have one thing in cormon -- SOL. Soil is either
a construction material or a foundation material in each of these
projects. Consequently, if you are going to carry out you
responsibilities as mlitary engi neers, you nust have a basic
under st andi ng of soils engineering. This know edge of soils wll
enabl e you to performbetter and provide nore econoni cal construction



Because so much of SO LS ENG NEERI NG i s obtai ned through
observati on and experience, it is inportant that we adhere tenaciously
to those procedures and concepts that we know will apply to our use of
soil as a construction material. The key phrase when dealing with soi
is QUALITY CONTROL. If we work within those linmts that we know wil |
provi de safe, stabilized construction, we can avoid the pitfalls of the
variability of soils.

Throughout this instruction, always keep in nmind the significance
to the interaction between water and soils. Qur whole concept of
Construction Quality Control is dependent upon the kind of soil, the
density (weight per unit volune) of the soil, and the effect of the
noi sture with in the soil mass.

Now proceed to frame nunber 1 on the foll owi ng page and begin you
programed i nstruction.



Frame 1

Before we go any further, what is Soil ?

Frame 47
a. Describe the types of poorly graded soil.



Frame 2

Definition

Soil is a heterogeneous (non-uniform accumul ati on of uncenented or

| oosely cenented mineral grains enclosing void spaces of varying sizes.
These voids may contain air, water and/or organic matter in varying
proportions.

Frame 48

ANSVER
a. Gap-graded
Sonme size groups are m ssing.

Uni form y- graded
Al'l soil grains are about the sane size.




Franme 3
Now that’s quite a nout hful,

can sinplify this definition somewhat.
soil and reduce it down to its three main conmponents.

not ?

Vel

let’s see if we
Let’s take a unit vol unme of

A A A A A
Separating a nmass
V AR Wa=0 of soil intoits
- conponents serves
\ X X as the basis for
wei ght vol une
rel ati onshi ps whi ch
Vw WATER Vv will be devel oped
in later |essons.
4 A 4 A 4
A A A
Vr SCLI DS V&
Vs
A 4 Yy v A 4 A 4
FIGURE 1
Vt = total volune W = total weight
W = volume of voids Wa = weight of Air =0
Vs = volume of solids Wv = weight of water
Va = volunme of air W = weight of solids
Vw = vol une of water
Frame 49

VWhat type of gradation is best for construction?

Wy ?




Franme 4

Looking at Figure 1 again, which of the three conponents will
contribute nost to the strength of the soil? That's right, the solids
will contribute nost to the strength. Air is conpressible and water
can be expelled very easily by the application of a |oad. Therefore,
we can generally say that the nore solids we have per unit volune, the
hi gher the density of the material will be, and thus the material wll
have a hi gher strength.

Frame 50
Wl | - graded
Results in the highest density and thus higher strength.

Plotting the sieve analysis data fromfrane 25 on a Gain Size
Distribution Gaph, we can determne the type of GRADATI ON for any
soil. Material will be considered to be either well graded or poorly
gr aded.




Franme

5

Using the figures bel

ow, answer the foll ow ng questions:

Al R Al R Al R
WATER
WATER WATER
SOLI DS
SOLI DS
SOLI DS
FI GURE 1 FI GURE 2 FI GURE 3
a. Wich figure represents a unit of volunme of higher density?
b. Usually, higher density neans st rengt h.
c. \Wich figure represents the strongest soil?
d. VWich figure represents the weakest soil?
Frame 51
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Frame 6

Answer :
a. Figure 3 - Has nore solids per unit vol une.
b. Higher
c. Figure 3
d. Figure 4 - has the | east anobunt of solids.
Frame 52

In order to standardi ze gradation criteria, two coefficients were
devel oped based on the Gain Size Distribution Curve; the Coefficient
of Uniformty (Cu) and the Coefficient of Curvature (Cc). These
coefficients are defined as foll ows:

Cu =D60 = D aneter in millinmeters of the 60% passing size
D10 Diameter in mllinmeters of the 10% passing size




Frame 7
Draw a unit of soil correctly labeling the weight and vol une
proportions.

a.
b. W = +
Cc VT = + +

Frame 53

Oc=(D3O)2 = (dianeter in mllinmeters of the 30% passing size)
D60XD10 (Dianmeter in mllineters of the 60% passing size X

Diameter in mllimeters of the 10% passing size)



Frane 8

Answer :
A T A
Va 1 AR i Wa=0
w A A
v Vw WATER Wv
\ 4 \ 4
A 7y W
Vr Vs SOLI DS W
Jy v A 4 v
c W = W + W
d VT = Va + W + Vs
Frane 54
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FRAME 9

Knowi ng that the mineral solids are responsible for the majority
of the soil’s strength, let us now discuss sone of the inportant
physi cal properties that these solids possess which will aid the
engi neer in predicting the engineering properties of soils. One of the
nost inmportant soil properties is particle size. Particles are defined
according to their sizes by the use of sieves, which are nothing but
screens attached to the bottom of shallow circular containers. Before
we di scuss the inportance of size, let’s discuss the various sieve
nomencl at ur es.

Frame 55
Fromthe Grain Size Distribution G aph on page 11 franme 54.
a. What is the D60 for this material ?

b. Wat is the D10 for this material ?

c. Wat is the D30 for this material ?



Frame 10

A
111
1/ 4"
A 4
4 111
1/ 4"

1/ 4" Sieve 1” Si eve
FI GURE 5 FI GURE 6

Al'l standard sieves are separated into two categories:

a. The larger size sieves, 3" to ¥, are designated by the size
of the actual opening of the wire nmesh, as shown in figure 5.

b. The smaller size sieves, #4 to #200, are designated by the
nunber of openings per linear inch of the wire nesh, as shown in
figure 6.

c. Sone of the nobst conmon sieve sizes are:

3", 2", 1-12", 1", ¥, Yi, #4, #10, #40, #60, #100, and #200.

Frame 56

Answer :
a. D60 = 4.5 mllineters
b. D10 = 0.25 mllineters
c. D30 =1.0mllineters

Note that these values ere obtained by sinply going to the
percent passing by weight on the left vertical scale, then noving
hori zontally across to the until we intercept the grain size

di stribution curve and then vertically down to the horizonta

axi s where the dianeter of the material is read in mllineters.
NOTE val ues increase fromright to left.

Go to Page 15 and conti nue worKk.



Frame 11

A stack of these sieves arranged with the |argest on top and the
smal l est on the bottomis called a NEST OF SIEVES and is used to
performa sieve anal ysis.



Frame 12

3/ 4”

D E—
3/ 4”

FI GURE 7

a. \Wat size is represented by figure 7?

Go to page 17 frane 13 for the correct answer.

Frame 57

Fromthe Grain Size Distribution Gaph on page 11 franme 54:
VWhat is the Cu and Cc for this material ?

Go to Frane 58 page 17 for the correct answer.

Frame 57a
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Frame 13
Answer :
a. ¥ sieve

Franme 58
Cu= D60 = 4.5mm = 18
DIO 0. 25mm
Cc = (D30)2 = (1.0mm? = 0.89

D60 X D10 4.5mm X 0. 25mm



Frame 14

111

FI GURE 8

a. \Wat size sieve is represented by figure 8?

b. Which sieve is larger, the one in figure 7 or figure 8?

Go to page 20 Frane 15 and conti nue work.

Frame 59

In order for a soil to be considered well-graded, it must neet
the following criteria:

1. Its grain size distribution nmust plot a snmooth curve. (the
curve nmust not have any horizontal or vertical portions and nust be
conti nuous) .

PREDOM NANTLY PREDOM NANTLY
GRAVEL SAND
2. Cu mist be > t han 4 6
1- 3
3. Cr mist he 1. 13

Go to page 20 and conti nue worKk.




Frame 60
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Frame 15

a. #10 sieve
b. 3% sieve

Go to frane 16 and conti nue worKk.

Frame 61

From our Sieve Analysis on page 30 we see that our material is
conposed of 36.9% G avel, 58.6% Sand and 4.5% Fi nes. Qur predom nant
fraction is sand since it’'s the largest fraction. Wth this
i nformati on and the G adation consideration frompage 16, is this
material well-graded or poorly-graded?

Wy ?




Frame 16

The Corps of Engineers separates all soil grain sizes into four main
groups:

a. COBBLES - Materials larger than 37

in dianmeter (retained on a 3" sieve).

b. GRAVEL - Materials passing the 3" sieve w
v

but retai ned on the #4 sieve.

c. SANDS - Materials passing the #4 sieve but '
Ret ai ned on the #200 sieve.

d. FINES - materials passing the #200
Sieve, no mninmumsize. (lncludes silts
and cl ays

FRAME 62

ANSVER:

Poor | y- gr aded

Cc for this material is only 0.89 and does not neet the gradation
criteria for will-graded material which requires Cc between 1 - 3.



Frame 17
NOTE that fines can be silts, clays or a conbination of both.

Silty Fines are sonmetines also referred to as non-plastic fines
or cohesionless fines.

Cl ayey Fines are also referred to as plastic fines or cohesive
fines.

As you can see in the next |esson, the Unified Soi
G assification Systemdisregards all soil fractions larger than 3” in
di anmeter (cobbles). Therefore, fromthis point on, our discussions of
the various soil fractions will be restricted to G avels, Sands and
Fi nes.

Frame 63

Now, let’s see how much we have learned so far. Using the Gain
Size Distribution Chart on page 19, answer the follow ng questions:

a. |Is the curve a snmooth curve?
b. What is the value of Cu?
C.
d.

VWhat is the value of Cu?
VWat is the predom nant material ?

H NT: Look at the #4 sieve. How nuch material is coarser than the #4
sieve and how nmuch material |ies between the #4 sieve and the #200
si eve?

e. \What is the gradation of this material?

The correct answers may be found in franme 64



Frame 19
VWhat type materials are represented by the follow ng size ranges:

SI ZE RANGES MATERI AL TYPE

Passing 3" - retained on #4

Passi ng #200

Passing #4 - retained on #200

Franme 64
ANSVER
a. Yes
b. Cu=D60 =7.0nm = 28
D10 0.25 mm
c. Cc = (D30)2 = (1.0mm) 2 = 0.57
D60 X D10 7.0mm X 0. 25
d. Gavel = 52.0% GRAVEL is the |argest predom nant materi al
Sand = 44. 0% since it has the largest fraction
Fines = 4.0%
e Poor | y-graded gravel. Cc for this material is only 0.57 and

does not neet the gradation criteria for well-graded material which
requires Cc between 1 and 3.



Frame 20
ANSVER:
G avel

Fi nes

Sand

Frame 65

So far we have discussed the basic soil properties of size, shape,
gradation and their effect on the Bearing Capacity of Soils. Now,
let's see what happens when water is added to soil. Because certain
amounts of water will always be present in nost soils, we nust have
some understanding of its effect on soil properties and soil strength.
In order to study the effect of water upon soil, a termis used that
defines the anmount of water present in a given soil sanple. It is
called the "noisture content” and is defined as foll ows:

W = noi sture content = Weight of water X 100% = %
Wei ght of dry soil




Frame 21

The fine-grained materials are either or
Franme 66
A A
Al R Va=0
A 4
A
WATER VW=10gm
A 4
A
W=60gm
SCLI DS W=50gm
A 4 A 4

As an exanple of how this fornula m ght be applied, suppose a
sanmpl e of noist soil 60 grans. |If the water weighs 10 grans, the
wei ght of dry soil would be 50 grans. The noisture content is then
obt ai ned by dividing 10 by 50 and multiplying by 100 to convert to
percent. It is equal to 20%



Frame 22

Silts or days

Frame 67

Coarse-grained soils are not affected as nmuch by noisture as
fine-grained soils. Coarse-grained soils have |arger void openings
and, generally speaking, drain nore rapidly. Capillary is no problem
in gravel s and sands having only, very small anounts of fines m xed
with them The solid particles in these soils are relatively |arge and
they are, by weight, heavy in conparison to the filnms of noisture which
m ght surround them



Frame 23

The non-plastic fines are fines, while the cohesive
fines are

Frame 68

On the other hand, the small mcroscopic particles of fine-
grained soils weigh so little that water within the voids has
consi derable effects on them It's not unusual for clays to undergo
very | arge volume changes with variations in noisture content. For
exanpl e, unpaved roads containing clay, although often very hard when
dry, will lose stability and turn into nmud when wet.



Frame 24

Silty, days

Frame 69

Not only do clays swell and |ose stability when they becone wet,
but because of their flat, plate |like grain shapes and snall size, they
al so retard the novenent or drainage of water through the void spaces
between the grains. Since drainage is of great inportance in any
construction project, the engi neer nust have some nmeans of determ ning
whet her or not clay is present in a soil sanple. Plasticity is usually
the property of soils which shows if the sanple contains clay.

Go to frane 70 and conti nue worKk.



Frame 25

T. DATE STARTED
S| EVE ANALYSI S DATA L IANRARY 1984
Z. PROJECT 3. EXCAVATT ON 4 DATE COVPLETED
BLDG 247 RECONSTRUCTI ON HOLE # 1 1 JANUARY 1984
O. SAVPLE DESCRI PTTON 6. SAVPLE NUVBER
YELLOW - WHI TE GRAVELLY SAND WTH A SMALL AMOUNT OF FI NES 13
7. PREWASHED
(x one)
X YES NO
8. ORTG NAL SAVPLE VET GHT 9. + # 200 SAVPLE VT GHT 10, - |# 200 bA!NPLI:|
3964 GRAMS 3829 VI GHT
135
1T, SI'EVE SIT'ZE 127, VEIGAT OF 13. VEIGAT OF 14. VETGHT T5. CONVUCATT VE 16. PERCENT 17, PERCENT PASSI NG
Sl EVE Sl EVE RETAI NED WE| GHT RETAI NED RETAI NED
SAMPLE
2" 634 679 45 45 1.1 98. 9
1% 598 649 51 96 1.3 97. 6
1" 540 646 106 202 2.7 94. 9
$Z) 608 707 99 301 2.5 92.4
% 488 1386 898 1199 22.6 69. 8
No 4 510 773 263 1462 6.7 63.1
No 10 476 1254 778 2240 19.6 43.5
No 40 377 1404 1027 3267 25.9 17.6
No 60 366 615 249 3513 6.3 11.3
No 100 320 456 136 3652 3.4 7.9
No 200 303 435 132 3784 3.4 4.5
18. TOTAL VT " RETATNED TN STEVES (Sum Col urm 14 19, ERROR (8- Z3)
3784 3964
19, VEEIGHT STEVED THROUGH # Z00 (V1 ght 1n Pan) - 3964
45 0 grams
Z0. VWASH NG LGSS 18- (9+10)
135
Z1. TOTAL VEI GHT PASSI NG #Z00 (Z0+1I0)
180
227 TOTAL VEIGHT OF FRACITONS (1I8+27Z)
3964

Z3. REVARKS

USCS

PERCENT — G
PERCENT — S
PERCENT — F

75, ERROR (Percent)

ERROR ( 19)

ORI G NAL WI.
( )\

100=

Z6. TECHNI CT' AN

Z7. COWPUTED BY (S gnature)

78, CHECRED BY (S gnature)

DD Form 1206, DEC 86

Previous editions are obsolete




Frame 26

ANSVER:
Gravel = 36.9%
Sand = 58. 6%
Fi nes = 4.5%

Renenber that the #4 sieve separates Gravels from sands and the
#200 sieve separates the Sand fromthe Fines. The percentage of fines
is sinply the percent of passing the #200 sieve, or 4.5% To find the
percent age of gravel, just subtract the percent passing the #4 sieve
from100% or (100% - 63.1% = 36.9% The percentage of sand is
everything left, found as follows: 100% - 36.9% - 4.5% = 58.6%

Frame 70

Go to frane 71 and conti nue worKk.



Frame 27

VWhat effect would particle size have on Soil Strength or Soil

Bearing in Capacity, the ability of the Soil to withstand a | oad?




Frame 28

c'o&:’ [ Y fo CY N
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0 a.h Q 00 _J S

D o 04
<Y " Op

A e W
© 49 ® > <J

Suppose we start with a conpacted | ayer of material as shown
above. This material will be at sone known density (weight per unit
volunme). Now, if it were possible to renmpove one of the large particles
(crosshat ched) wi thout disturbing the surrounding material, and repl ace
it with as |large an anmount of smaller particles as possible, it is
clear that in the process there would be introduced void spaces where
previously there had existed a single large particle. This would
result in a decrease in density within the vol unme repl aced.

Alift is one |layer of conpacted soil as placed down during
constructi on.

Frame 71

Do coarse-grained soils have better drainage than fine-grained soils?

Wy ?

The correct answers may be found in frame 73.



Frame 29

If the density of this material was decreased, what happened to
its strength?




Frame 30
Answer :

The material will generally | oose strength with a decrease in
density. As stated before, as a general rule, the higher the density,
t he higher the soil strength.

Frame 73

Answer :

Yes, because the void spaces between the solid particles are
greater thus allowi ng water to drain nore easily.



Frame 31

From experinmental tests it has been found that generally
speaki ng, coarse-grained soils (gravels and sands) can be conpacted to
greater density than fine-grained soils (silts and clays). As far as
density is concerned, we would like to have as large a particle size as
possi ble in our construction project. Wat is the |largest practica
size? For nobst construction projects the |argest practical size wll
be 2the lift compacted thickness.

G ven a choice of material with a 3" maxi numgrain size and a
soil with a 2" maxi numgrain size, which would you select if you wee
conpacting 4" lifts?

(Alift is one layer of conpacted soil as placed down during
constructi on)

Frame 74

What is noisture content"?




Frame 32
Answer :

2" material - this is the largest practical size for the 4"
conpacted | ayer.

Frame 75

W= Wi ght of Water X 100
Wei ght of Dry Soil

The amount of water, in percent, present in a soil sanple.

VWhat property of soil identifies clay content?

The correct answer may be found in frame 76.



Frame 33

THERE ARE 2 BASI C SO L SHAPES

#1. PLATY
M CA, SHALE & CLAY FI NES
CONS| DERABLE LOSS OF
BAD STRENGTH WHEN VET)
.

#2 BULKY

LI MESTONE, QUARTZ
4 GRANITE & SILT FINES

ANGULAR l SUBANGULAR SUBROUNDED l ROUNDED
Rough sides & sharp edges Snoot h particles slide over each other
interl ock & provide friction providing very little resistance to

for high strength & resistance penetration

to penetration.

%:_(go = @ J-
il S

NOTE: BULKY ANGULAR |'S THE BEST SHAPE FOR CONSTRUCTI ON




Frame 34

GO TO FRAME 35

Frame 76

c. Plasticity.

Plasticity is a property of the fine-grained portion of a soi
which permts it, under certain noisture conditions, to be renol ded
wi t hout crunmbling or rupturing. A soil or soil fraction is called
plastic if at some water content, it can be rolled out into thin
threads. Since practically all fine-grained soils contain sone clay,
nmost of themw ||l exhibit sone anmount of plasticity. The degree of
plasticity a soil possesses can be used as a relative index of its clay
content. In engineering practice the plasticity of a soil is
determ ned by neasuring the different states a plastic soil undergoes
wi t h changi ng noi sture content.



Frame 35

a. \What are the four bul ky shapes?

, and

(Answer in franme 36)

Frame 77

Sinmplifying this statenent with the followi ng diagrans let's see
what we are tal king about:

W >
oM PLASTI C LI QU D
STATE STATE STATE
|
PL
< Pl

Sem -solid State: Material wll
| oad.
Plastic State: VWhen a deforming pressure is applied,
wll deformand renain in that defornmed state when

crunbl e under a deform ng pressure or

applied pressure is rel eased.

Liquid State:

Mat eri al
Wi ght .

wi

be wet enough to flow under

the materi al



Frame 36

ANSVER
a. Angul ar, Subangul ar, Subrounded, and Rounded

Frame 79

These states really don't tell us nuch about the properties of
fine-grained soils. The noisture contents at the transition zones
(Atterberg Linmts) have been defined by Dr Casagrande, using Standard
Laboratory procedures, as foll ows:



Frame 37

b. Which soil shape is the nost desirable for construction purposes?

(Answer in frame 39)

Frame 80

Plastic Limt (PL): The noisture content of a soil can be forned
into a ball, then rolled to an 1/8" thread only once before crunbling.
This soil noisture content at the boundary between Sem -Solid and
Pl astic States.




Frame 38

KEEP UP THE GOOD WORK!

Frame 81

Liquid Limt (LL): the soil mpisture content at the boundary
between the plastic and the liquid states. It is further defined as
the moi sture content of a soil at which the two halves of a soil pat,
separated by a groove of standard dinmension (1 cmdeep) will join at
the I ength of % under the inmpact of 25 blows in a standard device.

VWhat type of soil does Plasticity help us to classify?



Frame 39

b. Bul ky Angul ar

Frame 82

Plasticity helps us to classify FINE GRAI NED soil s.
Plasticity Index (Pl): The nunerical difference between the liquid
l[imt and the Plastic Limt (Pl =LL - PL).

NOTE: A step by step procedure for obtaining these values is discussed
i n paragraphs 2-86 thru 2-95, FM 5-530.



Frame 40

VWhat shapes are:

Cay Particles?

Silt Particles?

(Answer in frame 41)

Frame 83

In 1942, Dr Casagrande devel oped the Plasticity Chart based on
these limts by plotting the Plasticity Index vs. Liquid Limt. The
Plasticity Chart, fromhere on out will provide us with a nmethod for
determining the type of fines present in our sanple.



PRI AT TR

LHYHD ALIDILSYd
ge-52 4y fig paatnbay sTo.uju0) wouy Jowax3

ATHD 53504¥Nd TUNOILINELSKI HO4

ey ﬂ.:..c_.n-
06 o8 ot 09 05 or Ty _ 0z ol ua
] L .\ﬁ -1 + =
b B e 1T 1T
BT7 7ty R
=] o
- -—I
i [l )
oz T K
= Ll [T
=]
-—f— — [ ] ﬂ
o8 1 O 70 I O 8 E 5
o v
& 3
- — n-.“
-
i W=l £ O'
t..\ ] o
.Ta_ B I
.-t..w.t_ljl.q ﬁ e 0 I
ST g
- 1 ﬂ“ ATPIS5ajd wod oo -
3191653 b 7 i
B LES L Al S L7118 AIVOIANT 3NI1-V 3NL MOT3E 3SOHL 'S110S
La LV12 FIVOIONT ANIT-¥ Fa0EV A3LI0Td SINIO "2
f "SISAL SLIWIT DHIMMALLY HOHd d3NIW
| =FALAd SY TT OHY Id 40 NOTLOESHAINT JO00d "1 09

Frame 84




Frame 41

Pl aty

Bul ky

Frame 85

The A-line on the Plasticity Chart separates the clays fromthe
silts. Any material whose values of Pl vs. LL plot on the A-line or
above will be classified as clay. And any nmaterial whose val ues of
Pl vs. LL plot belowthe A-line will be classified as silt. Materials
whose limts plot within the cross-hatched area will exhibit both
clayey and silty characteristics and therefore will be dual classified.




Frame 42

Anot her very inportant soil property is GRADATI ON. The gradation

of a soil is its grain size distribution.
A well -graded soil is defined as one having a good representation
of well-graded soil is shown bel ow

QQQQQOQQOO.

VELL GRADED SO L

Frame 86

The B-line or LL =50% separates the H gh Conpressible fromthe
Low Conpressible fine-grained soils. |If the limts plot on, or to the
right of the B-line, the material will be H gh Conpressible. And, if
the imts plot to the left of the B-line, the material will be
classified as Low Conpressible.




Frame 43
A poorly-graded soil does not have a good representation of al
grain sizes.

If a soil sanple is missing a significant percent of any one size
group, it is called a gap-graded soil

OO

GAP- GRADED SO L

Frame 87

Fromthe Plasticity Chart on page 47

a. \Wat type of fine-grained soil do we have at point #1?

b. Is this material Low or Hi gh Conpressible?

c. What is the plasticity based on?




Frame 44

If a soil is primarily all of one size group, it is called a
uni form y-graded soil .

OOOOC

UNI FORMLY GRADED SO L

Frame 88

a. Cay - Limts plot above A-line.

b. Low Conpressible - Limts plot to the left of the B-line.

c. Plasticity Index vs. Liquid Limt.



Frame 45

A wel |l -graded soil is best for construction because it can be
easily conpacted into a dense nass with a mninumof voids. Such a
soil mass will create three advantages that a poorly-graded soil will
not have:

1. The soil mass will be denser and because of the "interl ocking" of
particles thereby developed, it will be stronger and thus support
heavi er | oads.

Frame 89
G ven a soil which has a LL = 70 & PL = 50:

a. \Wat type of material do we have?

b. What are its conpressibility characteristics?




Frame 46

2. Since the particles are
"formfitted', the best | oad
di stribution downward wil |
be realized

3. \Wen each particle is
surrounded and | ocked by

ot her particles, the tendency
for displacenment of the

i ndi vi dual grains by | oads or
noi sture is mnimnzed.

Return to page 4 frane 47 to conti nue work!

Frame 90

a. Silt - P
P

LL - PL
70 - 50 = 20

Pl vs. LL plots below the A-line.

b. Hi gh Conpressible - Linmts plot to the right if the B-line.

This compl etes our discussion of Basic Soil Properties. Understanding
basic soil properties and their effect on the Bearing Capacity of soils
wi Il enable us to understand other areas of soils engineering.
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PREFACE

This text will present to you just the right amount of information to
allow you to learn at your best rate of speed.

The test is arranged so that you proceed fromthe first frame to the
22" frame across the top of the pages and then back to the front of the text
for the 23" through 45'" frane across the bottom of the pages.

If you have any difficulty answering the questions, review the materi al
in the previous frames to find the correct answers. |If you still have
troubl e, seek additional help fromthe instructor



| NTRCDUCT! ON

The need for some classification systemis evident when you consi der
the variety of soils that can be found in your own back yard, let alone al

over the world. A systemis required to classify any given soil and describe

the pertinent engi neer characteristics of that soil

The Unified Soil Cassification System (USCS) acconplishes this
objective. However, it is only one systemof many. The USCS is currently
used by the Corps of Engineers and nost states, and is gaining popularity
with foreign countries and ot her engineering rel ated agenci es.

OBJECTI VE
At the conmpletion of this text, you will be able to classify any soi

according to the Unified Soil O assification System given the gradation
size, and plasticity data.

Proceed now to Franme 1 on Page 1



1. The UNIFIED SO L CLASSI FI CATI ON SYSTEM (USCS) is a system of soil
identification based on properties inportant in evaluating a soil for
CONSTRUCTI ON pur poses as opposed to agricul tural purposes.

The Basis for the systemis:

a. The % GRAVEL, % SAND, % FI NES

b. GRADATI ON

c. PLASTIATY & COWRESSI BI LI TY

The Unified Soil Cassification Systemclassifies soil according to soil
propertied i nportant for pur poses.

Go to Page 2

23. By Ceorge, | think you' ve got it. Now let's consider what happens when
we increase the anount of fines. |If we increase the anmount of fines to
greater that 12% construction characteristics of the sanple becone dependent
nmore on the TYPE OF FINES than on gradation, and our classification system
reflects this transition.

Fines are divided into and
fines.

Go to Page 2



ANSVWER:  CONSTRUCTI ON

Go to Frame 2

ANSWER:  SILTY AND CLAYEY

CGo to Frane 24



2. Fromour know edge of Basic soil Properties, we renenber that the sieve
anal ysis of soil will give us the information concerning the % GRAVEL, %SAND,

% FI NES AND GRADATI ON.

The Casagrande Plasticity Chart gives information about the &
//
7

pd

rd

pd

/

yd

LIQUDLIMT (LL)
Go to Page 4

24. \VWen a Coarse Gained (< 50%fines) soil has greater that 12%fines, the
soil is described by a SECONDARY letter of Mor Cindicating the TYPE OF

FI NES.
ANY SOIL
< 50% FINES > 50% FINES
COURSE Pt FINE
GRAINFED GRAINFED
SAND GRAVEL SILT (M) CLAY (C)
l l ORGANIC (O)
<5% >12%
FINEFS <50%
GRADATION TYPE
GOVERNS FINES
(W) OR (P) GOVERNS
GW (M) OR (C)
GP
SW
SP
To determne the TYPE OF FINES, you need to plot the and

on the plasticity Chart.

Go to Page 4



ANSWER:  PLASTI CI TY AND COWRESSI BI LI TY

CGo to Frane 3

ANSWER:  LIQUID LIMT.
PLASTI CI TY | NDEX

CGo to Frane 25



3. If the soil has GREATER THAN 50% fines we say the soil is FI NE GRAI NED.

If the soil has LESS THAN or EQUAL TO 50%fines we say the material is COARSE

GRAI NED.

The basis for the USCS systemis:

a.

b.

C.

Go to Page 6

25. The possible classifications of soils with >12% but <50%fines are: GV
GC, SM SC and the dual classifications of GWGC, SM SC

ANY SOIL
< 50% FINES > 50% FINES
COURSE Pt FINE
GRAINED GRAINED
SAN GRAVEL SILT (M) CLAY (C)
' | ORGANIC (O)
<5% >12%
FINES <50%
GRADATION TYPE
FINES
(W) OR (P) ) R (©)
GW GM-GC
GP GC
SW SM
S_P S|\A$-SC

CGo to Frane 26



ANSVER:

1. % GRAVEL, % SAND, % FI NES

2.  GRADATI ON

3. PLASTIATY & COWRESSI BILITY

CGo to Frane 4




4. The UNIFIED SO L CLASSI FI CATI ON SYSTEM uses a systemof two letter
abbrevi ations to describe soil.

PRI MARY (1% letter) Identifies the Predom nant Soil Fraction

SECONDARY (2" letter) An adj ective further describing the
characteristics of the Predom nant
Soi|l Fraction.

The % Gravel, % Sand, % Fi nes, provides information necessary to choose the
letter.

Go to Page 8

26. Woa! You're wondering, "what's this dual classification stuff?" Well
if you'll renenber, that the box at the base of the a-line on the Plasticity
Chart, defined soil that could not be classified as either Silts or O ays so
we classify soil of that type as both Silt and d ay.

The 1% and 3'% letter of the classification is the primary letter of the
synbol. The 2" letter is always Mand the 4'" letter is always C._

Cassify this soil:

Gravel = 51% LL =20

Sand = 34% PL = 15 (Watch out! | said PL
not Pl)

Fi nes The USCS synbol is

Go to Page 8



ANSVWER: PRI MARY

CGo to Frane 5

ANSVWER: GVt CC

The soil is coarse grained and the predom nant coarse grained fraction
is gravel (51%. The primary letter therefore is G Subtracting the PL from
the LL we find that the Pl = 5% Plotting the LL & Pl on the Plasticity
Chart we see that the point falls within the box at the base of the A-line,
indicating that a dual classification will be used. The 1% and 3% letters
are G the 2" letter is Mand the 4" letter is C

CGo to Franme 27



5. Synbol s used as PRI MARY LETTERS (used for describing the predom nant soil
fraction) are:

G- Gavel

S - Sand

C- day

M- Silt (stands for M, the Swedish word for Silt)
O- Oganic

In the synmbols GN SP, GP, M, OHcircle the Prinmary letters.

Go to Page 10

27. \Vant to do another one? | thought so. Try this one.
Gravel = 23% LL = 63%

Sand = 37% Pl = 15%

Fines =

Go to page 10



CGo to Frane 6

ANSVER  SM

The anount of fines is 40%which is |less than 50% Therefore, the soi
is coarse grained. The primary letter is S since Sand is the predom nant
coarse fraction. As there are nore than 12%ines the TYPE OF FINES wi ||
govern the selection of a secondary letter. The LL of 63% and the Pl of 15%
pl ot below the a-line on the plasticity chart indicating that the fines are
silty. The secondary letter, therefore is the synbol for SILT or M

Easy, huh?

CGo to Frane 28



6. Synbols used as SECONDARY letters in the USCS are:

W - Well Graded | Used to describe Sands and Gravels containing less than 12% fines
P - Poor Graded |
I
M - Sty Fines | Used with sands and Gravels containing more that 5% but less than or
C - Clayey Fines | equal to 50% fines.

|

L - Low compressibility (LL<50%) |Used to describe fine grained soils (silts, clays organics)
H - High Compressibility (LL>50%) |

Al fine grained soils (> 50%fines) will have secondary letters of
or

Go to Page 12

28. That takes care of coarse grained soil with <5%fines and >12% fi nes but
what about those soils with 5% or nore fines but with less that or equal to
12% fines? A soil that falls in this range can be WELL GRADED (W or POORLY
GRADED (P) but the anount of fines are enough to be significant when
considering the soil for use as a construction material.

Therefore, when a soil has 5% - 12% fines we use a dual classification to
refl ect both the GRADATI ON and the TYPE of FI NES.

< 50% FINES ANY SOIL | 5 5004 FINES
| |
COURSE GRAINED Pt FINE GRAINED
—AND (D) CRAVEL(G) SILT (M) CLAY (C)
< 5% EINES 96 129% >12% <50% FINES ORGANIC (O)
GRADATION FINES TYPE
GOVERNS Gg\'/'\'EERi <
(W) OR (F) GRADATION & (M) OR (C)
GW TPYE OF FINES GM
GP GW-GM SW-SM GM-GC
SW GP-GM  SP-SM GC
sp GW-GC SW-SC M
- GP-GC _SP-SC SMSC
sC

CGo to Franme 29



ANSVER: L, Low Conpressible, and LL <50%

H,  H gh Conpressible, LL<50%

CGo to Frame 7




7. The PRIMARY letters of G (Gavel) & S (Sand) are used only for soils with
< 50% fi nes.

The synbol used depends upon whi ch COARSE GRAI NED fraction i s dom nant.

A coarse grained soil (< 50%fines) having nore gravel than sand, the primary
letter for the classification would be .

Go to Page 14

29. The 1%t and 3" letters of the dual classification are always the same and
are always the PRI MARY LETTER of the classification.

The 2™ |etter describes the GRADATION characteristics of the soil and the 4"
letter indicates the TYPE OF FI NES.

The possible classifications for soils of this type are shown bel ow

ANY SOIL
< 50% FINES > 50% FINES
| |
COURSE GRAINED Pt FINE GRAINED
2N CRAVEL(G) SILT (M) CLAY ()
< 5% FINES >12% <50% FINES ORGANIC (O)
GRADATION 5|(;/|ON152;/0 TYPE
(W) OR (P) GOVERNS
GW (M) OR (C)
GP GRADATION & GM
SW TPYE OF FINES GM-GC
P GW-GM SW-SM GC
=t GP-GM  SP-SM SM
GW-GC SW-SC %C

GP-GC _SP-SC

CGo to Frane 30



ANSWER: G ( GRAVEL)

CGo to Frane 8




8. M(Silt), C(Cay) & O(Oganic) are used as PRIMARY letters only with
fine grained soils (>50% i nes).

Is MP a valid conbination of PRI MARY & SECONDARY |etters? Wy?

Go to Page 16

30. To classify a COARSE GRAINED SO L with 5% - 12%fines you need to
determ ne the & .

Go to Page 16



ANSWER:  NO. M (silt) can only be used as a primary letter with FINE GRAI NED
soils while P (poorly graded) can only be used as a secondary letter for
COARSE GRAI NED SO LS.

CGo to Frame 9

ANSVWER:  GRADATI ON & TYPE OF FI NES.

CGo to Franme 31



9. An inorganic soil has 52% Fines, a LL of 47%and a Pl of 12% The
primary letter for this soil is .

Go to Page 18

31. To show nme you got it, classify this soil.

Gravel = 50% Cu = 17 LL = 27
Sand = 40% Cc = 4.2 Pl =16
Fines = snoot h curve

The Unified Soil Cassified Synbol is

Go to Page 18



ANSVER M (SILT)

The material is fine grained and the Liquid Limt and the Plasticity |Index
pl ot bel ow the A-line on the Casagrande plasticity chart

CGo to Frane 10

ANSWER: @GP - &C

The soil is COARSE GRAI NED and, since the gravel fraction is larger, Gis the
primary letter. Since there are 10%fines we will have a dual classification.
The 1%* and 3" letters will be Gthe primary letter. The 2" letter is
determined fromthe GRADATION data. In this case the 2" letter is P because
Cc = 4.2 which does not fall within the limts of 1-3. The 4'" letter is
determ ned by plotting the plasticity data. By plotting the LL & Pl in this
problem the type of fines are determined to be clayey fines, therefore, the
4'" letter is a C_ The total classification then is GP - GC.

CGo to Franme 32



10. A sieve analysis provided the follow ng data on a soil:
42% G avel
40% Sand
Fi nes

The primary letter for the USCS synbol is

Go to page 20

32. If you solved the I ast problemcorrectly you should not have any problem
with this one:

Gravel = 26% Cu = 3.8
Sand = 67% Cc =2.4
Fines = Most of the material falls between
the #10 and #40 si eve.
LL = 62%
Pl = 18%
Wat is the Unified Soil O assification ?

Go to Page 20



ANSVER: G (Gravel ). The soil is COARSE GRAINED (less that 50 % fines) and
t he predom nant coarse grained fraction is gravel.

Go to Franme 11

ANSVWER:  SP- SM

Fines = 7% The soil is coarse grained and, since sand is the predon nant
fraction, Sis the primary letter. Wth 7%fines we know that we will have a
DUAL classification and that we have to consider both GRADATI ON and TYPE OF
fines. The soil does not neet the gradation criteria for sand, Cu = 3.8
which is not greater than 6. Therefore, the 2" letter will be a P. By
plotting the LL and the Pl on the Casagrande plasticity chart we see that the
fines are silty. Therefore, the 4" letter is M Wth the 1% and 3@ letters

of our classification being the primary letter S, the whole synbol is SP-SM

Go To Frane 33



11. M(silty fines) and C (clayey fines) are used as secondary letters in a
COARSE GRAINED soil to describe the relative plasticity of the fines.

A SECONDARY | etter of woul d i ndi cate non-plastic fines.

Go to Page 22

33. That does it for the COARSE- GRAINED SO LS. You can now classify ANY
coarse grained soil.

Now, let's see what we have to do to classify FINE-GRAINED soils.

Do you renmenber that FINE GRAINED soils have GREATER THAT 50% fi nes (passes
t he #200 sieve)

The 3 types of fine-grained soils , , and

Go to Page 22



ANSVER: M (silty fines) non-plastic and non-cohesive fines nean silty type
fines.

Go to Franme 12

CGo to Frane 34



12. (Low Conpressible) and H (H gh Conpressible) are used as Secondary
letters to describe the conpressibility of a fine-grained soil (>50%fines).

A soil with Low Conpressibility has a liquid [imt which is

Go to Page 24

34. Since we have three types of fine-grained Soil - silt, clay and organic
- our primary letters for FINE GRAINED material will be either

M- Silt
C- day
O- Oganic

W determ ned whether the fines are silt or clays by using the

Go to Page 24



ANSVER: < 50%

Go to frane 13

ANSVER:  Casagrande Plasticity Chart

&0 TO Frane 35



13. A fine-grained soil whose liquid limt is 65%would have a SECONDARY
letter of .

Go to Page 26

35. The plasticity characteristics of ORGANIC fines plot below the A-line of
the plasticity chart as do SILT fines.

ORGANI C fines can be differentiated from SILT fines by their dark col or and
their nusty odor.

A dark, nusty soil whose LL is 52% and whose Pl is 10% woul d have a prinmary
letter of .

Go to Page 26



ANSVWER:  H

CGo to Frane 14

ANSVER: O (Organic)

CGo to Frane 36



14. Let's build a unified soil classification chart now that will help us
with the classification of a soil. Fromour previous discussion, do you
think a logical initial breakdown would be to divide the soil into categories
of COARSE- GRAI NED soi |l and FINE-GRAINED soil? | do, and so did Dr.

Casagr ande.

< 50% FINES ANY SOIL | 5 5004 FINES
| ]
COURSE GRAINED Pt FINE GRAINED
|
SAND(9 | GRAVEL (0) SILT (M) CLAY (O
ORGANIC (O)

CGo to Frane 15

36. For fine-grained soils we further identify the soil by its
COWPRESSI BI LI TY.

Soils with a Liquid limt (LL) < 50%are LOW COMPRESSI BLE (L)
Soils with a Liquid Linit > 50% are H GH COVPRESSI BLE (H)

< 50% FINES ANY SOIL | 5 509 FINES
I l
COURSE GRAINED Pt FINE GRAINED
—2ND ) CRAVEL(G) SILT (M) |CLAY (O)
< 5% FINES 129 >12% <50% FINES ORGANIC (O)
GRADATION FINES TYPE
GOVERNS FINES LL< 50% LL>50%
(W)OR(P)  GRADATION & GOVERNS LOW HIGH
GW e S (M) OR (C) COMPRESSIBLE COMPRESSIBLE
SGTII\D/ GP-GM _SP-SM
W GW-GC SW-SC )
SP GP-GC _SP-SC ®)

CGo to Franme 37






15. CQOARSE- GRAINED soils will be given a primary synbol of or

Go to Page 30

37. L & Hare letters in the classification of FINE-GRAI NED

Go to Page 30



ANSVWER: S - Sand or G - Gavel

CGo to Frane 16

ANSVWER:  Secondary

CGo to Frane 38



16. If a COARSE GRAI NED soil had

56% G avel
37% Sand

The primary letter for the USCS O assification would be

Go to Page 32

38. For a LOW COVPRESSI BLE fine-grained soil the possible classifications
are:

QeE

M.-CL (By now you know that this dual classification neans that this
material will plot in the box at the base of the A-line.)

CGo to Frane 39



ANSVWER: G

Go to 17




17. 1f a COARSE-GRAINED soil has LESS than 5% fines, the fines will not

significantly affect the construction properties of the soil. Soils with
less that 5% fines are therefore classified according to the GRADATI ON of
coarse fraction.

Go to Page 34

39. After successfully classifying the coarse grained soils, classifying
this FI NE- GRAI NED soil should be a snap:

LL 40%
Pl 25%
% of Fines = 62%

The Unified Soil Classification is

Go to Page 34



NOTE: If fines interfere with free draining properties use double synbol
such as GW- GV etc.

CGo to Frane 18

ANSVWER:  CL

The Liquid Limt (LL) is less than 50% so the secondary letter will be L (low
conpressible). The LL & PI plot above the A-line so the material is CLAY and
the PRIMARY letter is C.  The classification, then, is CL.

CGo to Frane 40



18. A Coarse Gained soil with <6%fines will have a primary letter
or and a secondary letter of or

Go to Page 36

of

40. Are you ready for this one? Try is, you'll like it!
Black in color with a nmusty, |eafy odor.

LL
Pl

37
4

The USCS synbol is

Go to Page 36



ANSVER: S OoR G
W OoR P
Go to Franme 19
ANSVER:  CL

The LL is bel ow 50% so the SECONDARY letter is L. The LL & Pl plot below the
A-line on the plasticity chart indicating either a silt or organic material.
The description if the soil gives you the clue that the material is Organic
(O. The primary letter is Oand the conplete synbol is QL.

CGo to Frane 41



19. The possible classifications for a COARSE GRAINED soil with <5%fines
are:

eny (el | -graded G avel)
GP (Poorly-graded G avel)
SW (el I -graded Sand)

SP (Poorl y-graded Sand)

Go to Frane 20

41. dassifying the H GH COMPRESSI BLE soils should be pretty obvious by now.
In fact you tell me what the possible classifications are?

Go to Page 38



ANSVER: MH, CH, OH

CGo to Frane 42



to be well graded all

20. For a soil
must be net:

a. The grain size distribution curve nust be

three of the follow ng requirenents

b. Cu (Coefficient of Uniformty) nust be for sand and
for gravel.
c. Cc (Coefficient of Curvature) nust be

Go to Page 40

42. The H GH COWPRESSI BLE soils have LL equal

to or above 50%

ANY SOIL

< 50% FINES

> 50% FINES

COURSE GRAINED Pt

SAND (S) GRAVEL (G)

FINE GRAINED

SILT (M) |CLAY (©)

< 5% FINES 506-12%% >12% <50% FINES ORGANIC (O)
GRADATION FINES TYPE
GOVERNS FINES
LL< 50% LL>500
(W) OR (P) GRADATION & GOVERNS L(;W o =
%—Vg e S (M) OR (C) COMPRESSIBLE COMPRESSIBLE
SW GP-GM_ SP-SM
S GW-GC SW-SC
SP GP-GC _SP-SC L
ML (H)
ML-CL MH
cL CH
oL OH

Cassify this Gem
LL = 62% % Fines = 75%
PL = 42%

Non- or gani ¢

The USCS synbol is

Go to Page 40



ANSVEER: a. Snooth
b. >6 for sand and >4 for gravel
c. 1-3 for either sand or gravel

Go to Franme 21

ANSVER:  MH

The soil is FINE GRAINED and is H GH COWRESSI BLE and the LL (62% is greater
t han 50%

The Pl is 20% (62% - 42% . The LL & PI plot below the A-line indicating

either silt or organic fines. Since the material is described as non-organic
the soil is silt and the primary letter is M The total synbol then is M

CGo to Frane 43



21. How are we doing so far? Let's classify the follow ng soil and find out
if we have any difficulties.

Gravel = 56% Snmoot h Curve
Sand = 40% Cu = 15
Fines = Cc =1.8

The USCS synbol is

Go to Page 42

43. The only classification we have left is the synbol for PEAT which Pt.

Peat is a fibrous organic material such as Peat Mdss. It is conpletely
unsuitable for construction and is identified visually.
< 50% FINES ANY SOIL |5 5004 FINES
i l
COURSE GRAINED Pt FINE GRAINED
—AND (D) CRAVEL(G) sILT (M) |cLAaY (0
< 5% FINES 506-120% >12% <50% FINES ORGANI( (O)
GRADATION FINES
GOVERTIS IIIYNEES LL< 50% LL>50%
< 0 > 0
(W) OR (P) GRADATION & GOVERNS -
GW TPYE OF FINES (M) OR (C) LOW HIGH
GP GW-GM SW-SM GM COMPRESSIBLE COMPRESSIBLE
SW GP-GM  SP-sM GM-GC
Sp GW-GC SW-SC GC
T GP-GC _SP-SC SM (L)
SM-SC ML (H)
C ML-CL MH
CL CH
oL OH

CGCo to Frane 44



ANSVER GW % Fines = 4%

The soil is coarse grained (< 50%fines) and the predom nant coarse-grained
fraction is gravel (56%vs40%. Therefore, the PRIMARY letter is G Since
there are less that 5% fines gradation governs the selection of the secondary
letter. In this case the soil is WELL GRADED because it neets all 3 of the
wel | graded criteria.

1. Snooth grain size distribution curve
2. Cu >4 (for gravel)
3. Ccis 1-3

The SECONDARY LETTER, therefore is a W

CGo to Franme 22




22. That wasn't too hard now, was it? How about one nore?

G avel = 48% 1. Snooth grain size distribution curve
Sand = 50% 2. CQu=5.3
Fines = 3. C =17

The USCS synbol for this soil is

Go to Page 44

44. That conpletes the classification chart. Look at it. The soi
classifications are arranged in descendi ng order of construction durability
fromleft to right and fromtop to bottom (excluding Pt) that is the very
best construction material is GNsoil and the worst is OH, generally

speaki ng.

G ven a choice between a G>-GM soil and a SC soil, which would you pick for
construction purposes?

Go to Page 44



ANSVER:  SP %-i nes = 2%

The soil is coarse grained (%ines < 50%. The predom nant Coarse-
grained fraction is SAND, so the PRIMARY letter is S. There are |ess than 5%
fines, so GCRADATION wi Il determ ne the secondary letter. Because Cu is not

greater than 6 (for sand), the soil is POORLY GRADED, therefore the SECONDARY
letter is P.

Now, go back to Page 1
Frame 23

ANSVER GP-GM
The GP-GMwi || have higher densities (i.e. strength), will be better

draining, will be less frost susceptible and will not be as conpressible as
the SC soil.

CGo to Frane 45



45,

You can now cl assify any soil according to the Unified Soil
Cl assification System given the data on:

a. %Gavel, % Sand, %fines
b. The gradation
c. The plasticity and conpressibility

Using the USCS chart and the plasticity chart, work the probl ens
assigned to you in your student workbook.

Good | uck!

ol py
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SCRAPER PRODUCTION WORK SHEET

STEP 1: (ASW)
HAUL |RETURN
WEIGHT OF SOIL DRY (CY) (TABLE #2-2)
X1, INITIAL MOISTURE CONTENT
ACTUAL SOIL WEIGHT (ASW) (PER CY)
NEVER ROUND OFF
STEP 2: (CY) ALOAD
HAUL |RETURN
48,000 MAX. RATED CAPACITY LBS,
- ACTUAL SOILWEIGHT (PERCY)
CUBIC YARDSA LOAD
OR 18 OR NO MORE THAN 18 CY

STEP 3: (BUCKETS LOADED)

HAUL |RETURN
CUBIC YARDSA LOAD

- BUCKET SIZE OF LOADER TABLE #3-2
BUCKETSLOADED

OR OR ROUND DOWN TO FULL BUCKETS

STEP 4: (LOAD SIZE)

HAUL |RETURN
# OF BUCKETS LOADED

X BUCKET SIZE OF LOADER
ACTUAL LOAD SIZE (ALS)

NEVER ROUND OFF ALS

STEP 5: (LW)

HAUL RETURN |
ASW

X ALS
LOAD WEIGHT

NEVER ROUND OFF LOAD WEIGHT



STEP 6: (st)

HAUL RETURN |
LOAD WEIGHT (LW) (FROM STEP5)
+ 66590 | +66,590 |WEIGHT OF TRACTOR (CONSTANT FOR 621B)
66,590 |GROSSWEIGHT
+ 2000 | = 2000 |ONETON
3330 [(St.) SHORT TONS
NEVER ROUND OFF SHORT TONS
STEP 7: (RR)
HAUL RETURN |
33.30 [(St.) SHORT TONS
X X (RRF) ROLLING RESISTANCE FACTOR (TABLE #4-2)
(RR) ROLLING RESISTANCE
OR OR | 5 OR GREATER ROUND UP4 OR LESS ROUND DOWN (RR).
STEP 8: (GR/A)
HAUL |RETURN
33.30 [(St.) SHORT TONS
X 20| X 20 |LBS. CONSTANT
X X % of GRADE (NOTE DO NOT CONVERT % TO DEC)
(GR/A) GRADE RESISTANCE OR ASSISTANCE
OR | OR | 5 0OR GREATER ROUND UP 4 OR LESS ROUND DOWN (GR/A)

STEP 9: (REQPP) / (TS)

HAUL

|RETURN

(RR) ROLLING RESISTANCE TAKEN FROM ABOVE

(GR/A) PLUS OR MINUS GRADE

(REQPP) REQUIRED POUNDS OF PUL L

SUB STEP 9: TRAVEL SPEED (TS). (TABLE #5-2)

HAUL

RETURN

GEAR

TRAVEL SPEED MPH (taketo step 10)

(taketo step 10)




STEP 10: (CT)
haul distance in feet

TS X 88 = HAUL Time (HT)
(from step 9)
return distance in feet

TSX 88 = RETURN Time (RT)
(from step 9)
+ + = MIN.
(HT) + (RT) +FixedTime(FT) = CYCLE TIME (CT)

(TABLE 6-2)
NOTE: NEVER ROUND OFF TIME .

STEP 11: (TPH)

60 WORKING MIN. PER/HR
= TRIPS PER HOUR (TPH)
NEVER ROUND OFF (TPH)

CYCLE TIME
STEP 12: (LCYPH)
X X =
(TPH) X ALS X EFFICIENCY FACTOR (taBLE#7-2) = PRODUCTION RATE(LCYPH)
(from step#4) ROUND DOWN (CY PH)
STEP 13: (SC) (IF NEEDED)
X = OR (C_CYPH)

(LCYPH) X CONVERSION FACTOR (TABLE#1-1) = SOIL CONVERTED (. C CYPH)

ROUND DOWN (CYPH)
STEP 14: (HOURSREQ)

VOLUME NEEDED (C CY)
= HOURS REQUIRED
X
CCYPH) X NUMBER OF SCRAPERS

STEP 15: TOTAL PRODUCTION (DAYYS)

HOURS REQUIRED -~ HOURSWORKEDA DAY =  DAYS
NOTE: ROUND DAYSTO NEXT FULL DAY
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TAVCN

B0471
B0472
B0475
B0475
B1298
B1315
B1320
B1326
B1924
B1943
B1944
B2210
B2220
B2250
B2260
B2370
B2566
B2567

B2567
B2561
BG391
B0443

B0443
BO171
B0446
B1300
B1082
B2460
B2464
B2462
B0525
B1775
B2705
u3187
B2482
B1785
B1922
B0O591
B0O589

B2127

Sequential Listing of Equi pnent

NOVENCLATURE

DEMOLI TI ON' EQUI PNVENT
DEMOLI TI ON EQUI PMENT SET, | NDI VI DUAL

DETECTI NG SET M NE, PORTABLE METALLIC ( AN PSS-11)
AN/ PSS- 12 METALLI C M NE DETECTOR

MK 2 MOD O M NE CLEARANCE SYSTEM TRAI LER- MOUNTED
M< 1 MOD O M NE CLEARANCE SYSTEM

M NEFI ELD MARKI NG SET

M XER, CONCRETE, TRAI LER- MOUNTED, 11S

SHOP EQUI PMENT, CONSTRUCTI ON KI T #l

SHOP EQUI PMENT, CONSTRUCTI ON KI T #2

SHOP EQUI PMENT, CONSTRUCTI ON KI T #3

TOOL KI T, CARPENTER, ENG NEER PLATOON

TOOL KI T, CARPENTER, USMC

TOOL KIT, Pl ONEER, ENG NEER PLATOON

TOOL KIT, Pl ONEER, ENG NEER SQUAD

TOOL SET, MASON AND CONCRETE FI NI SHERS

TRUCK, FORKLI FT, ROUGH TERRAI N

TRACTOR, RUBBER- TI RED, ARTI CULATED STEERI NG,

MULTI - PURPOSE ( TRAM)

SL- 3 COVPONENTS FOR TRAM

TRUCK, FORKLI FT, EXTENDABLE BOOM ( EBFL)

CONTAI NER HANDLER

CRANE, HI GH SPEED, HI GH MOBILITY, WO PILE DRI VER
CAPABI LI TY

CRANE, HI GH SPEED, H GH MOBI LI TY

BUCKET CLAMBHELL

Al R MOBI LE CRANE, ROUGH TERRAIN, HYDRAULIC, LI GHT
MAI NTENANCE PLATFORM Al R MOBI LE CRANE

MOTORI ZED ROAD GRADER

TRACTOR, FULL- TRACKED, W ANGLE BLADE, T-5
TRACTOR, FULL- TRACKED, W MULTI - PURPOSE BUCKET
TRACTOR, MEDI UM FULL- TRACKED

DRAVBAR ATTACHVENT, FI XED REAR MOUNTI NG

Rl PPER ATTACHVENT, THREE SHANK, REAR MOUNTI NG

W NCH ATTACHMVENT, SI NGLR DRUM

TRACTOR, PROTECTIVE KI T

TRACTOR, ALL WHELL DRI VE W ATTACHVENTS

ROLLER, COVPACTOR, VI BRATORY

SCRAPER- TRACTOR

EXCAVATOR, HYDRAULI C, WHEEL, 1085C W ATTACHMVENTS
EXCAVATOR, COVBAT, MD ARMORED COVBAT EARTHVOVER
(ACE)

SWEEPER, RUNWAY VACUMWN



TAVCN

BO395
BO355
B0152
B1720
B0120
B1625
BO155
B0114
u3185
B0490
BO510
B2120
B1220
B1945

B2685
BO635
BO730
B0891
BO953
B1021
B1045
BO579
BO595
BO600
BO605
BO608
B1290
B1280
B2240
BO571
B2730
B2086
B1581
B2130
B2623
B2393

BO676
B1620
B1582
B1595
B2604
B2641
BO0OS55

NOVENCLATURE

COVPRESSOR, Al R

DI TCHI NG MACHI NE

MEDI UM Gl RDER BRI DGE ( MGB)

REI NFORCEMENT SET, FOR MGB

BRI DGE ERECTI ON SET — MGB

CONSTRUCTI ON OUTFI T, RAFT, RI BBON BRI DGE

BRI DGE, FLOATING 70 TON, RI BBON BRI DGE SET

BOAT, BRI DGE ERECTI ON

Pl PE FASCI NE, MAXI

DRAFTI NG EQUI PMENT SET, | NDI VI DUAL

DRAFTI NG | NSTRUVENT SET

SURVEY! NG SET, GENERAL PURPOSE

KI T, ASSAULT, TRACKWAY

SHOP EQUI PMENT, CONTACT MAI NTENANCE, TRUCK-
MOUNTED, SET #3

VELDI NG MACHI NE, ARC, TRAI LER- MOUNTED

FLOODLI GHT SET

GENERATOR SET, 3 KW 60 HZ SKI D MOUNTED, MEP- 016B
GENERATOR SET, 10 KW 60 HZ SKI D MOUNTED, MEP- 003A
GENERATOR SET, 30 KW 60 HZ SKI D MOUNTED, MEP- 005A
GENERATOR SET, 60 KW 60 HZ SKI D MOUNTED, MEP- 006A
GENERATOR SET, 100 KW 60 HZ SKI D MOUNTED, MEP- 007A
DUMMY LOAD, GENERATOR SET, 100 KW

15 KW ELECTRI C POAER DI STRI BUTI ON SYSTEM

30 KW ELECTRI C POVWER DI STRI BUTI ON SYSTEM

100 KW ELECTRI C POZAER DI STRI BUTI ON SYSTEM

FI ELD W Rl NG HARNESS

LI GHT SET, GENERAL | LLUM NATI ON SMALL

LI GHT SET, GENERAL | LLUM NATI ON LARGE

TOOL KIT, LINEMAN, ELECTRI CAN

DRUM FABRI C, COLLAPS| BLE, POTABLE WATER, 500 GAL.
YOKE, TOW NG AND LI FTI NG

STORAGE MODULE, WATER (Sl XCON)

PUVMP MODULE, WATER (Sl XCON)

TANK, FABRI C, COLLAPSI BLE, 3K GAL ONI ON

TANK, FABRI C, COLLAPSI BLE, 20K GAL

TACTI CAL WATER DI STRI BUTI ON SYSTEM ( TWDS)

DI STRI BUTI ON POl NT

FORWARD AREA WATER PO NT SUPPLY SYSTEM ( FAWPSS)
PUMP SET, 65 GPM 50 FT HEAD

PUMP, WATER, 350 GPM

PUMP, RECI PROCATI NG, POAER DRI VEN

REVERSE OSMOSI S WATER PURI FI CATI ON UNI T ( ROWPU)
WATER CHI LLER, SMALL MOBI LE ( SMAD)

BATH, SHOAER UNI T



TAVCN

B1266
B1710
B1645
B1180
B2085
B1580
B1570
B1135
B6075
BO685
BO570
D1158

D1059
D1061
D1072
D1134
D0215

D1212
DO880

D0860
DO080

D0209
DO0876
DO877
DO878

DO879
D0881

D0235

NOVENCLATURE

LAUNDRY UNI T
REFRI GERATOR, RI G D BOX

REFRI GERATION UNI T, RIG D BOX, 350 CUBIC FT

| CE MAKI NG MACHI NE, FLAKE

STORAGE MODULE, FUEL (S| XCON)

PUMP MODULE, FUEL (Sl XCON)

PUMP ASSEMBLY, EXPEDI TER REFUELER

HEL| COPTER EXPI DI ENT REFUELI NG SYSYTEM ( HERS)
FUEL DI SPENSI NG SYSTEM TACTI CAL Al RFI ELD ( TAFDS)
FUEL SYSTEM AMPHI Bl OUS ASSAULT, 600K GAL (AAFS)
DRUM FABRI C COLLAPSI BLE, LI QUI D FUEL, 500 GAL
TRUCK, UTILITY, CARGO, TROOP, 11/4 TON

(MP98 SERI ES HVMAY)

TRUCK, CARGO, DROPSIDE, 5 TON (M23)

TRUCK, CARGO, XLWB, 5 TON (MD27)

TRUCK, DUWP, 5 TON ( MD29)

TRUCK, TRACTOR, 5 TON (MP31)

SEM TRAI LER, TANK, 5K GAL, Al RCRAFT REFUELER

( MD70)

TRUCK, WRECKER, 5TON ( MP36)

TRAI LER, TANK, WATER 400 GAL, 11/2 TON, 2 WHEEL
(ML49A2 WATER BULL)

TRAI LER, CARGO 11/2 TON, 2 WHEEL ( MLO5A2)

CHASSI S, TRAILER, GENERAL PURPCSE, 31/2 TON,

2 WHEEL (MB53)

POAER UNI T, FRONT, 4X4 (MK 48)

TAI LER, POWERED, CONTAI NER HAULER ( MK14)

TRAI LER, POWERED, WRECKER/ RECOVERY ( MK15)

TRAI LER, POWERED, FI FTH WHEEL, SEM TRAI LER
ADAPTER (MK 16)

TRAI LER, POWERED, DROPSI DE, CARGO W CRANE ( MK17)
TRAI LER, SELF LOADI NG CONTAI NER AND RI BBON BRI DGE
TRANSPORTER (MK 18)

SEM TRAI LER, LOW BED, 40 TON, CONSTRUCTI ON

EQUI PMENT TRANSPORTER ( MB70A1)



TEN CLASSES OF SUPPLY SUPPORT

CLASS | — SUBSI STANCE

“A"” rations — Designed for |arge group feeding. Mainly fresh or
frozen itens requiring refrigeration.

“B” rations — Designed for |arge group feeding. Conposed of
canned or dehydrated nonperi shabl es.

“T" rations — Designed for |arge group feeding. Conplete neal
packaged on a tray and heated when ready to serve.

MRE s — Designed for individual feeding. Conposed of hydrated
and dehydrated itenms. Mist have “A’ or “B” rations every ten

days.

CLASS Il — I NDI VI DUAL EQUI PMENT
G othing, tentage, tool sets, adm nistrative and housekeepi ng
supplies.

CLASS IIl — PETROLEUM QA LS, AND LUBRI CANTS (PQL)

TAM (Tabl e of Authorized Material) or equi pnent Technica
Manual (TM provides consunption rates.

CLASS |V — CONSTRUCTI ON MATERI ALS
Lunber, tinber, barbed wire, sand bags. Normally held by
Engi neer Units. Miust be conputed for each specific mssion

CLASS V — AVMUNI TI ON
Ground al | owance: Peacetine: MCBul P8011; wartinme MCO 8010.1
Avi ation al |l owance: OPNAVNOTE C800 seri es.

CLASS VI - PERSONAL DENMAND | TEMS
Items normally found in an exchange: candy, soap, shaving gear

CLASS VII — MAJOR END | TEMS

Vehicles, Artillery pieces, missile |launchers, major weapons
system Tabl e of Equi prent (T\E) provides equi pnent density.

CLASS VI1I — MEDI CAL MATERI ALS (i ncluding nedical repair parts)
Medi ci ne, stretchers, surgical insturnments

CLASS | X — REPAI R PARTS (l ess nedical repair parts)
Repair parts and conponents for maintenance of all equi prent
i ncluding batteries, axles, sparkplugs, etc. On deploynent,
quantity of parts is determ ned by Equi prent Density list (EDL)
and history file.

CLASS X — MATERI AL FOR NON-M LI TARY PROGRAMS

Agricul tural and econom c devel opnment projects: farmtools,
commercial tractors.

M SCELLANEQUS — water, maps, captured eneny gear, salvaged materials



DEMOLI TI ON EQUI PMENT

TAMCN B0471 NSN 1375- 00- 047- 3750 | D 00482B
1375- 00- 212- 4589 00482A

DESCRI PTI ON AND FUNCTI ON

The Denolition Equi pment Set is for use by engineer squad
denolitionists. It consists of tools, accessories, and specially designed
contai ners and carrying attachnents, |ess explosives, for perforning
denolition tasks.

Acti on Code: SSEE

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 80 Ib
W dt h: 18 in
Lengt h: 33 in
Hei ght : 13 in
Cube: 4.5 ft3
Squar e St owage: 4.1 ft?

For Conponents See SL- 3-00482A



DEMOLI TI ON EQUI PMENT SET, | NDI VI DUAL

TAMCN B0472 NSN 1385- 00- 212- 4591 | D 01518A

DESCRI PTI ON AND FUNCTI ON
The Denolition Equi prent Set, Individual is for use by individua
denolitionists. It consists of tools, accessories, and specially designed
containers and carrying attachnents, |ess explosives, for performng
denolition tasks.
Action Code: SSEE

OPERATI NG AND SHI PPI NG DATA

Qper ating Mode Shi ppi ng Mode
Wei ght : 71b
W dt h: 9.11in
Lengt h: 10.5 in
Hei ght : 7.5 in
Cube: .4 ft3
Squar e St owage: .7 ft?

For Conponents See SL-3-01518A



DETECTI NG SET, M NE, PORTABLE, METALLIC PSS\ 11

TAMCN 60475 NSN 6665- 01- 288- 9997 I D 03701D
6665- 00- 181- 0432 03701C
6665- 00- 144- 7655 037016
6665- 00- 966- 9071 03701A

DESCRI PTI ON AND FUNCTI ON

The Detecting Set, Mne, Portable, Metallic is a portable device for
detecting netallic objects, specifically intended for detecting buried
netallic anti-tank and anti-personnel mnes. The presence of a netallic
object is aurally indicated by either a 2,500 cycle headset tone in the
ANPSS-11 (1D 03701B) and P-153 (I D 03701A and | D 03701C) or rapid geiger
counter-like clicking in the AF-108 (I D 03701D). Fal se responses caused by
operation over salt water or nagnetic soil are effectively elinmnated by a
conpensating circuit within the mne detector. These detectors can be
adjusted to a range of sensitivities. The ANPSS-11 and P-153 are powered by a
6A- 1389 U battery. The AF-108 is powered by four BA-30 batteries. The only
detector now supportable is the AF- 108, pictured above.

Action Code: SSEC
OPERATI NG AND SHI PPl NG DATA

Qper ati ng Mode* Shi ppi ng Mode*

I D 03701D I D 03701D
Wi ght : 15 1b 26 1b
W dt h: 11 in 16 in
Lengt h: 63 in** 31 in
Hei ght : 7 in
Cube: 1.8 ft?
Squar e St owage: 3.4 ft?

*All figures rounded up
** Handl e ext ended
For Conponents See SL-3-03701A



AN/ PSS-12 METALLIC M NE

TAMCN B0475 NSN XXXX- XX- XXX- XXXX I D XXXXX

DESCRI PTI ON AND FUNCTI

The primary function of the ANNPSS-12 Metallic Mne Detector is to
locate |and m nes during mnefield breaching, road sweeping and foll ow on
cl earance operations. The AN PSS-12 Metallic Mne Detector replaces the
AN PSS-11 Metallic Mne Detector. The PSS-11 had reached its end of service
life and needed to be replaced with state-of-the-art technol ogy. The AN PSS-
12 represents a world-class mne detector capable of detecting snall anounts
of netal such as small firing pins, in plastic or wood in nodern | and m nes.
The AN/ PSS-12 Metallic Mne Detector is |ightweight, hand held, and capable
of detecting mines in fresh or salt water, and objects buried up to 20 inches
in the ground. The tel escopic pole consists of an inner plastic tube and
outer alum numtube. Operating tine is 70 hours with 4 “D’ cell, 1.5V
batteries. Current inventory is 547. Approximately 300 are currently
fielded to FMF units and training commands. The majority of these assets are
held in CEB, ESB, and MASS units. The AN/ PSS-12 Metallic Mne Detector is
manuf actured by Schiebel Instrunments with a unit replacenent cost of $1, 196.

Acti on Code: SSEC
OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode* Shi ppi ng Mode*

Wi ght : 8.5lb 13.71b
W dt h: XX in XX in
Lengt h: XX in** XX in
Hei ght : X in
Cube: xx.x ft?
Squar e St owage: x.x ft?

*Al'l figures rounded up
** Handl e extended

For Conponents See SL- X- XXXXXX

10



MK 2 MOD O M NE CLEARANCE SYSTEM TRAI LER- MOUNTED

TAMCN B1298 NSN 1055-01-281-2770 | D 09153A

DESCRI PTI ON AND FUNCTI ON

The MK 155 MOD 0/1 is a hydraulically elevated |aunch rail and
container frame for the Mb8 Linear Denolition Charge (LDC). It nounts to the
MB53 general purpose trailer chassis. This nobility allows it to provide the
only responsive, explosive mnefield/ obstacle clearing capability in the
Marine Corps inventory, The systemis operated frominside the host vehicle
thus protecting the operators fromdirect and indirect fires during
enpl oynent. The Mb8 Linear Denolition Charge will breach a | ane
approxi mately 8m w de by 100m | ong. Wien conbi ned with-the M353 or M20O
trailer chassis, an Mb8/68 |ine charge and MK22 rocket, the MK 155 becones
the MK 2 MOD O M ne C earance System (M8 is the inert round.)

Acti on Code: SSEC
OPERATI NG AND SHI PPl NG DATA

Qperating Mde Shi ppi ng Mode

Wi ght: w LDC and Rocket 6800 I b 910 Ib

W dt h: 95 in 65 in
Lengt h: 187 in 102 in
Hei ght : 71 in 74 in
Cube: 729.9 ft3 283.9 ft3
Squar e St owage: 123.4 ft? 46 ft2

I ncl udes MB53 Trailer, M8 Linear Denolition Charge and MK22 Rocket
For Conponents See SL-3-09153A
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MC1 MDD O M NE CLEARANCE SYSTEM

TAMCN B1315 NSN 1055-01-226- 6338 I D 09962A

DESCRI PTI ON AND FUNCTI ON

The MK 154 M ne d earance Launcher is a hydraulically elevated | aunch
rail and container frame for three (3) Mb9 Linear Denolition Charges. This
kit is easily installed in an AAVP7AlL when required, and renoved when not
needed. The MK 154 | auncher provides the only nobile, nultiple shot,
expl osive mnefield clearance capability in the U S. inventory. The system
has the capability to launch fromthe water and enpl oy agai nst Shal | ow Wat er
M nes (SWW) and continue inland. Operators deploy the |line charges from
i nside the AAV, thus offering themprotection fromdirect and indirect fires.
The kit has the potential to clear one 8m x 300mlane or three 8m x 100m
| anes, when all charges are deployed. When conbined with the AAV, three
Mb9/ 69 |ine charges and three MK 22 rockets, the system becones the MK 1 MDD
O M ne Cearance System (The Ms9 is the inert round.)

Action Code: SSEC
OPERATI NG AND SHI PPl NG DATA

Qper ati ng Mode Shi ppi ng Mbde

Wi ght : 3,040 Ib 8,790 Ib
W dt h: 75 in 95.9 in
Lengt h: 140 in 175.8 in
Hei ght : 48 in 60.5 in
Cube: 291.7 ft3 591.6 ft3
Squar e St owage: 72.9 ft?2 117.3 ft?
Wt hout vehicle, line charges, and rockets

For Conponents See SL- 3-09962A
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M NEFI ELD MARKI NG SET

TAMCN B1320 NSN 9905- 01- 186- 7253 I D 01291B

MINES

MIMNES

=

DESCRI PTI ON AND FUNCTI ON
The M nefield Marking Set consists of signs and other materials
required for marking a safe |ane of 400 yards through a minefield. It
i ncl udes cyal ume ni ghtsticks for night narkings.
Action Code: SSEC

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wei ght: (3 boxes) 900 Ib
Wdth: (Stacked) 32 in
Lengt h: (Stacked) 34.5 in
Hei ght: (Stacked) 45 in
Cube: (Stacked) 28.8 ft3
Squar e Stowage: (Stacked) 7.7 ft?

Wi ght and Di nensions (Each Box):
Box 1: 150 Ib; 32 x 25.5 x 15.75 in
Box 2: 150 Ib; 28 x 22 x 13.75 in
Box 3: 600 Ib; 16 x 34.5 x 15.5 in

For Components See SL-3-01291B
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TAMCN B1326

M XER, CONCRETE, TRAI LER-MOUNTED, 11S

NSN 3895- 01- 294- 8235 I D 09206A

The M xer,
nmount ed, di esel

DESCRI PTI ON AND FUNCTI ON

Concrete, Trailer-Munted, 11Sis a four-wheeled trailer-
engine unit that has the capability of producing 11 cubic

feet of concrete per batch. The non-tilting drumis skip-loaded fromthe
front, and concrete is chute-di scharged fromthe rear.

Manuf act ur er :

Wi ght :
W dt h:
Lengt h:
Hei ght :
Cube:

Squar e St owage:

M ghty Inc.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde

5,600 I b
98 in
112 in
102 in
647.9 ft3
76.2 ft?

For Conponents See SL-3-09206A
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Shi ppi ng Mode

5,600 I b
98 in
112 in
102 in
647.9 ft3
76.2 ft?



SHOP EQUI PMENT, CONSTRUCTI ON KI T #l

TAMCN B1942 NSN 5180-01- 061- 9292 | D 08165A

DESCRI PTI ON AND FUNCTI ON

The Shop Equi pment, Construction Kit # consists of an assortnent of
electrically powered tools that will support the Marine Division engineer
unit’s vertical construction and/or non-standard bridging m ssion

Action Code: 837-4

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 3,177 Ib
W dt h: 223 in
Lengt h: 297 in
Hei ght : 330 in
Cube: 12,646 ft3
Squar e St owage: 459.9 ft?2

For Conponents See SL- 3-08165A
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SHOP EQUI PMENT, CONSTRUCTI ON KI'T #2

TAMCN B1943 NSN 5180-01- 061-9291 I D 08164A

DESCRI PTI ON AND FUNCTI ON

The Shop Equi pnent, Construction Kit #2 consists of an assortnent of
electrically powered tools that will support the Marine Air Wng engi neer
unit’s vertical construction and/or non-standard bridgi ng m ssion

Action Code: 837-4

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 3,568 Ib
W dt h: 264 in
Lengt h: 380 in
Hei ght : 377 in
Cube: 21,886.9 ft?3
Squar e St owage: 696.7 ft?

For Conponents See SL- 3-08164A
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SHOP EQUI PMENT, CONSTRUCTI ON KI' T #3

TAMCN B1944 NSN 5180-01- 061- 0392 | D 08163A

DESCRI PTI ON AND FUNCTI ON

The Shop Equi pment, Construction Kit #3 consists of an assortnent of
electrically powered tools that will support the Marine Force Service Support
Group engineer unit’s vertical construction and/or non-standard bridgi ng

m ssi on.

Action Code: 837-4

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 4,021 Ib
W dt h: 322 in
Lengt h: 467 in
Hei ght 522 in
Cube: 45,425.5 ft?
Squar e St owage: 1,044.3 ft?2

For Conponents See SL-3-08163A
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TOOL KI'T, CARPENTER, ENG NEER PLATOON

TAMCN B2210 NSN 5180- 00- 293- 2873 ID O1106B
5180- 00- 293- 2877 OL1C6A

DESCRI PTI ON AND FUNCTI ON
The Tool Kit, Carpenter, Engineer Platoon contains various hand tools
and hardware used in general carpentry including sawing, drilling, filling,
fastening and shaping wood. It is stowed and transported in a single chest.
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 165 Ib
W dt h: 23.5in
Lengt h: 38.6 in
Hei ght : 10.1 in
Cube: 5.3 ft?3
Squar e St owage: 6.3 ft?

For Conmponents See SL-3-01106B  SL-3- O11G6A
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TOOL KI'T, CARPENTER, USMC

TAMCN B2220 NSN 5180- 00- 540- 5741 | D 00414A

DESCRI PTI ON AND FUNCTI ON

The Tool Kit, Carpenter, USMC consists of an assortment of carpenter’s tools
and materials used to build, repair, or alter wood or frame structures. It
is stowed and transported in a single chest.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 220 Ib
W dt h: 18 in
Lengt h: 351in
Hei ght : 12 in
Cube: 4.4 ft3
Squar e St owage: 4.4 ft?

For Conponents See SL-3-00414A
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TOOL KI'T, PIONEER, ENG NEER PLATOON

TAMCN B2250 NSN 5180- 00- 596- 1537 ID O10O3B

DESCRI PTI ON AND FUNCTI ON

The Tool Kit, Pioneer, Engineer Platoon consists of hand tools and
materials used for clearing |and, building enplacenments and fortifications,
and other manual labor. It is stowed and transported in four chests.

Action Code: SSEE

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 1,000 I b
Wdth: (Stacked) 25 in
Lengt h: (Stacked) 67 in
Hei ght: (Stacked) 18 in
Cube: (Stacked) 17.4 ft3
Squar e Stowage: (Stacked) 11.6 ft?2

(Chest (3) each: 250 Ib, 19" X 67" X 17")
(Chest (1) each: 250 |Ib, 25" X 50" X 18")

For Conponents See SL-3-0LCO3B
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TOCOL KI'T, PIONEER, ENG NEER SQUAD

TAMCN B2260 NSN 5180- 00- 596- 1547 I D 01171A

DESCRI PTI ON AND FUNCTI ON
The Tool Kit, Pioneer, Engineer Squad consists of hand tools and equi prent
used by engi neer squads to clear |and, build enplacenents, and for general
manual |abor. It is stowed and transported in three chests.
Action Code: SSEE

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 404 I b (Total)
Wdt h: (Stacked) 17.2 in
Lengt h: (Stacked) 65.2 in
Hei ght: (St acked) 16.5 in
Cube: (Stacked) 10.7 ft?3
Square Stowage: (Stacked) 7.8 ft?

Chest 1 : 17.2" X 40.2" X 16.5”
Chest 2 : 17.2" X 40.2" X 16.5”
Chest 3 : 17.2" X 65.2" X 16.5”"

For Conponents See SL-3-01171A
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TOCOL SET, MASON AND CONCRETE FI NI SHERS

TAMCN B2370 NSN 5180- 00- 540- 5745 | D Q0425A

DESCRI PTI ON AND FUNCTI ON

The Tool Set, Mason and Concrete Finishers consists of hand tools used in
shapi ng and | aying stone, brick, and building block. Trowels are included for
pl astering, brick pointing, and concrete finishing. The level and plunb are
used for establishing the horizontal or vertical plane. A six foot folding
ruler is included for measuring. Twine is included to use in suspending the
pl unmb bob and to use as guidelines for the mason. A cotton duck bag is

provi ded for tool storage.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 28 1b
W dt h: 13 in
Lengt h: 26 in
Hei ght : 10 in
Cube: 2 ft3
Squar e St owage: 2.3 ft?

For Conponents See SL- 3-00425A
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TRUCK, FORKLIFT, ROUGH TERRAI N

TAMCN B2566 NSN 3930- 01-275- 6420 I D 09135A
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DESCRI PTI ON AND FUNCTI ON
The Truck, Forklift, Rough-Terrain, 4000-pound is a self-propelled
four-wheel drive, rubber-tired, diesel-powered forklift with a nodified mast
and enhanced side shift capability. It is air transportable. Its primry
function is to stuff and unstuff 8 x 8 x 20 foot containers. It will also
serve as an auxiliary nover for the M 198 Howitzer

Manuf act urer: Defense Technol ogy Inc. Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 11,080 Ib 11,080 Ib
W dt h: 78 in 78 in
Lengt h: 196 in 196 in
Hei ght : 79 in 79 in
Cube: 698.9 ft3 698.9 ft3
Squar e St owage: 106.2 ft? 106.2 ft?

For Conponents See SL-3-09135A
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TRACTOR, RUBBER- TI RED, ARTI CULATED STEERI NG, MJLTI - PURPCSE ( TRAM

TAMCN B2567 NSN 3805-01-279- 3635 I D 09148A

DESCRI PTI ON AND FUNCTI ON
The Tractor, Rubber-Tired, Articulated Steering, Milti-Purpose (TRAM is
a di esel - powered, four-wheel drive, rubber-tired, articul ated steering
tractor capable of operating in rough terrain and in 60 inches of water. The
TRAMis outfitted with a Bucket, Milti-Purpose, 4-In-1, 2 1/2 Yard ( TAMCN
B0215) and a Forklift Attachnent, 10,000 Lbs ( TAMCN B0647).

Manuf acturer: John Deere Action Code: SSEA
OPERATI NG AND SHI PPI NG DATA
Qper ati ng Mode Shi ppi ng Mbde
w Fork att. w  Bucket
Wi ght : 36,686 I b 36,336 Ib 33,426 Ib
W dt h: 104 in 108 in 104 in
Lengt h: 342.6 in 308 in 266.7 in
Hei ght : 131.7 in 131.7 in 131.7 in
Cube: 2,715.6 ft3 2,535.2 ft3 2,113.9 ft?3
Squar e St owage: 247.4 ft? 231 ft? 192.6 ft?

For Conponents See SL- 3-09148A
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SL-3 COVPONENTS FOR B2567 ( TRAM

FORKLI FT ATTACHVENT 10, 000 LBS

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 3,250 I b 3,250 I b
W dt h: 78.8 in 78.8 in
Lengt h: 88.5 in 88.5 in
Hei ght : 62.5 in 62.5 in
Cube: 252.2 ft? 252.2 ft?
Squar e St owage: 48.4 ft? 48.4 ft?

BUCKET MULTI - PURPOSE 4-1N-1 21/2 YARD

e l;;.: : S s i & .r_:_. ) . o {
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OPERATI NG AND SHI PPI NG DATA
Qperati ng Mode Shi ppi ng Mode
Vi ght : 2,910 Ib 2,910 Ib
W dt h: 108 in 108 in
Lengt h: 49.8 in 49.8 in
Hei ght : 50 in 50 in
Cube: 155.6 ft?3 155.6 ft?3
Squar e St owage: 37.4 ft?2 37.4 ft?2

25



TRUCK, FORKLI FT, EXTENDABLE BOOM ( EBFL)

TAMCN B2561 NSN 3930-01- 305-2111 | D 09276A

DESCRI PTI ON AND FUNCTI ON

The Truck, Forklift, Extendable Boom (EBFL) is a diesel-powered, four-whee
drive, rubber-tired forklift with two-wheel, four-wheel and crab

steering. The EBFL will be capable of noving all palletized classes of
material, up to the forklift's rated capacity of 10,000 I bs.

Manuf act urer: LULL Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Operating Mode Shi ppi ng Mode
Wi ght : 25,600 Ib 25,600 Ib
W dt h: 102 in 102 in
Lengt h: 315 in 315 in
Hei ght : 101 in 101 in
Cube: 1,878 ft?3 1,878 ft?3
Squar e St owage: 223.1 ft? 223.1 ft?

For Conponents See SL-3-09276A
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CONTAI NER HANDLER

TAMCN B0391 NSN 3930- 01- 082- 3758 | D 08758A
(MPS and Preponor only)
3930- 01- 269- 4938 09117A
(Al OQhers)

DESCRI PTI ON AND FUNCTI ON

The Contai ner Handler is a diesel-powered, all-wheel drive, articul ated
steer container (8 x 8 x 20 foot |1SQO ANSI contai ner nodul e) handler with a
lift capacity of 50,000 pounds. It has a fording capacity of 60 inches. The
top handl er is shipped separately.

Manuf acturer: Caterpillar Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Shi ppi ng Mbde Shi ppi ng Mbde

| D 09117A | D 08758A
Wi ght : 103,730 Ib 103,230 Ib
W dt h: 138 Ib 140 in
Lengt h: 420 in 423 in
Hei ght : 166 in 167 in
Cube: 5567.9 ft? 5,723.2 ft3
Squar e St owage: 402.5 ft?2 411.3 ft?2

(Top handler: 3,960 Ib, 94.5 in x 238.3 in x 18.6 in)

For Conponents See SL-3-09117A
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CRANE, HI GH SPEED, HI GH MOBILITY

TAMCN B0443 NSN 3810-01-268-1737 | D 09109A
E . -
-r-I. f
-l "'_ o

DESCRI PTI ON AND FUNCTI ON

The Crane, High Speed, H gh Mbility is a diesel-powered, rubber-tired
crane with a hydraulic boomand the capability to nount/operate the Pile
Driver. It is capable of all general crane operations, clanshell, container
handl i ng, and general lifting up to 50,000 Ibs. It is capable of operating
over rough terrain and in 60 inches of water. The Heavy Crane attachments
include: Pile Driver, Self-Powered, Diesel (TAMCN U3195); Bucket, Concrete
(TAMCN B0176); and Bucket, O anshell (TAMCN BO171).

Manuf act urer: Harni schf eger Corp. Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 69,825 I b 69,825 I b
W dt h: 102 in 102 in
Lengt h: 499.8 in 499.8 in
Hei ght : 138.9 in 138.9 in
Cube: 4,097.8 ft3 4,097.8 ft3
Squar e St owage: 354 ft? 354 ft?

For Conponents See SL-3-09109A
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BUCKET, CLANMSHELL

TAMCN B0171 NSN 3815-01-291- 9224 | D 09198A

DESCRI PTI ON AND FUNCTI ON

The Bucket, O anshell is hydraulically operated and capabl e of working
at, above and bel ow ground level. It is capable of digging |oose to medium
type soils and suitable for excavating vertical shafts or footings, filling

bi ns or hoppers, and unl oadi ng aggregate fromflat bottom gondol a railroad
cars. The Bucket, C anshell is used on the Crane, H gh Speed, High Mbility
( TAMCN B0443)

Manuf act urer: HAWCO Action Code: SSEA
OPERATI NG AND SHI PPI NG DATA
Qper ati ng Mde Shi ppi ng Mode
Wi ght : 2700 I b 2700 Ib
W dt h: 39 in 39 in
Lengt h: 75 in 75 in
Hei ght : 73 in 73 in
Cube: 123.6 ft?3 123.6 ft?3
Squar e St owage: 20.3 ft?2 20.3 ft?2

For Conponents See SL-3-09198A

29



Al R MOBI LE CRANE, ROUGH TERRAI N, HYDRAULIC, LI GHT

TAMCN B0446 NSN 3810- 01- 165- 0646 | D 09166A

DESCRI PTI ON AND FUNCTI ON
The Air Mbile Crane, Rough Terrain, Hydraulic, Light is an air
transportabl e, diesel-powered, rubber-tired, four-wheel drive, four-whee
steer, 7.5 ton capacity, hydraulically operated crane. It perforns genera
mat eri al handling, construction tasks, and aviation support. It is capable of
operating in or over uninproved areas and rough terrain, and has a 60 inch
fording capacity. The attachnent is the Mintenance Platform Air Mbile
Crane (TAMCN B1300) .

Manuf act urer: Koehring Crane Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Operating Mode Shi ppi ng Mode
Wi ght : 26,000 Ib 26,000 Ib
W dt h: 96 in 96 in
Lengt h: 324 in 324 in
Hei ght : 102 in 102 in
Cube: 1,836 ft3 1,836 ft3
Squar e St owage: 216 ft? 216 ft?

For Conponents See SL-3-09166A
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MAI NTENANCE PLATFORM Al R MBI LE CRANE

TAMCN B1300 NSN 2320-01- 312- 2616 I D 09377A

DESCRI PTI ON AND FUNCTI ON

The Maintenance Platform Air Mbile Crane, a boomattached work
platform provides a leveling platformintended for raising personnel and
equi prent to a work situation. Allowable |oad including personnel and
equi prent is 600 | bs. The Platformis used with Air Mbile Crane (B0446).

Manuf act urer: Koehring Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 1005 Ib
W dt h: 64 in 64 in
Lengt h: 64 in 76 in
Hei ght : 90 in 66 in
Cube: 185.7 ft?3
Squar e St owage: 33.7 ft?2

For Conponents see SL-3-09377A
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MOTORI ZED ROAD GRADER

TAMCN B1082 NSN 3805- 01- 303- 1652 I D 09089A
(MPS and Preponor only)
3805- 01- 150- 4795 09089B
(Al Ohers)

DESCRI PTI ON AND FUNCTI ON

The Mdtorized Road Grader is a self-propelled gradi ng machi ne powered
by a diesel engine. It is rubber-tired, four-wheel drive, and has an
articulated frane and front-wheel steer design. The prinmary use is for
bui | di ng and mai nt ai ni ng roads and airfiel ds.

Manuf acturer: Caterpillar Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 30,790 Ib 30,790 Ib
W dt h: 95 in 95 in
Lengt h: 327 in 327 in
Hei ght : 127 in 127 in
Cube: 2,283.1 ft3 2,283.1 ft?
Squar e St owage: 215.7 ft? 215.7 ft?

For Conponents See SL-3-09089A
SL- 3-09089B
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TAMCN B2460

TRACTOR, FULL- TRACKED, W ANGLE BLADE, T-5

NSN 2410- 01- 254- 1667 I D 09062A

The Tractor,

DESCRI PTI ON AND FUNCTI ON

Ful | - Tracked, W Angl e Bl ade,

T-5is a full-tracked, diese

engine driven tractor with a hydraulically operated angle blade and wi nch. It
is air transportable.

Manuf act ur er :

Wi ght :
W dt h:
Lengt h:
Hei ght :
Cube:

Squar e Stowage:

Case

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode
25,100 Ib

110 in

191 in

116 in

1,410.4 ft3
145.9 ft?

For Conponents See SL- 3-09062A
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Shi ppi ng Mbde
25,100 Ib

110 in

191 in

116 in
1,410.4 ft3
145.9 ft?



TAMCN B2464

TRACTOR, FULL- TRACKED, W MJLTI - PURPOSE BUCKET

NSN 3805-01- 315-1091

I D 09426A

The Tractor,

DESCRI PTI ON AND FUNCTI ON

driven, hydraulically operated,

mul ti pur pose bucket
and scraper, as wel

digging, lifting,

condi tions.

Manuf act ur er :

\EI GHT:
W dt h:
Lengt h:
Hei ght :
Cube:

Squar e Stowage:

transporting,

Case

Ful | - Tracked with Milti-purpose Bucket is a diesel engine-
craw er-type front end | oader. The

i s capabl e of perform ng operations of clanshell, dozer
as front end shovel .

The tractor is intended for

and dunpi ng operations under rough terrain

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode

27,750 I'b
81.2 in
195.9 in
114 in
1049.5 ft?
110.5 ft?

For Conponents See SL- 3-09426A

Shi ppi ng Mbde

27,750 I'b
81.2 in
195.9 in
114 in
1049.5 ft?
110.5 ft?



TRACTOR, MEDI UM FULL- TRACKED

TAMCN B2462 NSN 2410- 01- 155- 1588 I D 08757A
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DESCRI PTI ON AND FUNCTI ON
The Tractor, Medium Full-Tracked is a diesel-powered, full-tracked,
medi um si ze tractor (Mddel D7rG for earthnoving and general construction
wor K.

Manuf acturer: Caterpillar Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 50,000 Ib 44,300 |I'b
W dt h: 144 in 144 in
Lengt h: 273 in 208 in
Hei ght : 132 in 132 in
Cube: 3,003 ft3 2,288 ft3
Squar e St owage: 273 ft? 208 ft?

Fuel Type: Diese
Fuel Tank Capacity: 120 ga
Fuel Consunption/hr: 6 ga

For Conponents See TM 08757A-14/1
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DRAVBAR ATTACHVMENT, FI XED REAR MOUNTI NG

TAMCN B0525 NSN 2590- 01- 155- 1586 I D 06536B

DESCRI PTI ON AND FUNCTI ON

The Drawbar Attachment, Fixed Rear Mounting is mounted on the rear of
the Tractor, Medium Full-Tracked (TAMCN B2462) and serves as a towing hitch
for artillery pieces, heavy duty cargo trailers, and towed earthnoving
equi prent .

Manuf acturer: Caterpillar Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 406 I b 406 |b
W dt h: 14 in 14 in
Lengt h: 27 in 27 in
Hei ght : 30 in 30 in
Cube: 6.6 ft3 6.6 ft3
Squar e St owage: 2.6 ft? 2.6 ft?

SL-3 To Be Determ ned
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Rl PPER ATTACHVMENT, THREE SHANK, REAR MOUNTI NG

TAMCN B1775 NSN 3830-01-171-5776 I D 06538D

DESCRI PTI ON AND FUNCTI ON

The Ri pper Attachnment, Three Shank, Rear Mounting is nounted on the
Tractor, Medium Full-Tracked (TAMCN B2462) and is used to break up hard
materials too conmpacted to be cut by the blades of tractors, graders, or
scrapers. It is not normally used for breaking concrete or |large tree roots.

Manuf acturer: Caterpillar Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 5,800 Ib 5,800 Ib
W dt h: 95.5 in 95.5 Ib
Lengt h: 82 in 82 in
Hei ght : 77 in 77 in
Cube: 349 ft?3 349 ft?3
Squar e St owage: 54.4 ft2 54.4 ft2

For Conponents See SL- 3-06538D
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W NCH, ATTACHVMENT, SI NGLE DRUM

TAMCN B2705 NSN 3830- 01- 155- 1587 | D 06537B

DESCRI PTI ON AND FUNCTI ON

The Wnch, Attachment, Single Drumis a hydraulically powered w nch. It
is mounted on the Tractor, Medium Full-Tracked (TAMCN B2462). The winch is
used for tow ng, |oading, recovery, and self-recovery operations.

Manuf acturer: Caterpillar Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Operating Mode Shi ppi ng Mode
Vi ght : 3,165 | b 3,165 | b
W dt h: 43 in 43 in
Lengt h: 39 in 39 in
Hei ght : 47 in 47 in
Cube: 45.6 ft3 45.6 ft3
Squar e St owage: 11.6 ft?2 11.6 Ft?2

For Components See SL-4-06537B
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TRACTOR, PROTECTI VE KI' T

TAMCN U3187 NSN To Be Determ ned I D XXXXXX

DESCRI PTI ON AND FUNCTI ON

The Tractor, Protective Kit (TPK) is a ballistic steel-plated kit used
on the Tractor, Medium Full-Tracked D7G (B2464) to protect the operator and

the D7G nmaj or conponents fromsmall arns fire.

Manuf acturer: Depot Maintenance Activity MCLB, Al bany Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Comuni cati ons Ar nor
Ki t Ki t

Wi ght : 9460 I b 582 Ib 6680 I b
W dt h: 44 in 89 in
Lengt h: 69 in 118 in
Hei ght : 26 in 31 in
Cube: 45, 7ft3 188 ft?3
Squar e St owage: 21ft? 73 ft ?

* Shipped in three containers

SL-3 To Be Determ ned

39

Ar nor
Ki t

4780 I b
72 in
118 in
27 in
132 ft3
59 ft?



TRACTOR, ALL WHEEL DRI VE W ATTACHVENTS

TAMCN B2482 NSN 2420-01-160- 2754 | D 07080D

DESCRI PTI ON AND FUNCTI ON

The Tractor, Al Wweel Drive WAttachnents is a |ightweight rubber-
tired, diesel-powered tractor equipped with a front end | oader and backhoe
excavator. It is capable of rapidly excavating a variety of holes, pits,
trenches, and earthworks. It is equipped with on-board hydraulic tools, i.e.
chai nsaw, pavenent breaker, and inmpact wench. It can be transported by both
CH 53 and C-130 type aircraft, and is suitable for anphibious shipping

Manuf acturer: Freightliner Action Code: SSEE

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 16,136 | b 16,000 I b
W dt h: 96 in 96 in
Lengt h: 240 in 240 in
Hei ght : 102 in 102 in
Cube: 1,360 ft?3 1,360 ft?3
Squar e St owage: 160 ft? 160 ft?

Fuel Type: Diesel Fuel Tank Capacity: 23.8 gal Fuel Consunption/hr: 4 ga

For Conponents See TM 07080B- 15



ROLLER, COVPACTOR, VI BRATORY

TAMCN: B NSN:  0000- 00- 000- 0000 | D: OO0000A

DESCRI PTI ON AND FUNCTI ON

The CS-563D and the CP-563D are single-drumsoil conpactors used in
medi um si ze construction applicatiojns. The CS-563D has a snooth drum and
the CP-563D has a padded drum The 563D i s equi pped with a | eveling bl ade.
The bl ade is 96 inches wide and has a maxi num cutting depth of 3 inches. A
two- post, rollover protection structure is standard saftey equi pnment. Anot her
saftey feature is the steering frame |lock pin. This |locks the front and rear
and rear franes together which prevents machine articul ation during transport
and mai ntenance. The drum and axle on the 563D are hydrostatically driven.
The hydrostatic propel systemhas ywo speed ranges: high and [ ow. Drum w dth
is 84 inches. The drumdianeter is 60 inches on the snmooth drum and 61
i nches on the padded drum

Typi cal applications include landfill Iiner conpaction, highway and
street construction, industrial site preperation, airport construction, |arge
buil ding sites, and |l arge trenching operations. The best material to be
conpacted is dirt/soil. The 563D is also capable of conpacting gravel and
bl ackt op. Sand cannot be conpact ed.

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 24,171 | b*
W dt h:
Lengt h:
Hei ght :
Cube:

Squar e Stowage:

Fuel Type: Diesel Fuel Tank Capacity: 60 gal Fuel Consunption/hr: 4 ga
* Wth Snmooth Drum

(with Padded drum Weight 24,824 |b; Wdth 84 in; D anmeter 61 in)

for Conponents See SL- 3-
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ROLLER, COVPACTOR, VI BRATORY

TAMCN B1785 NSN 3895-01-135-3703 I D 08602A

DESCRI PTI ON AND FUNCTI ON

The Rol |l er, Conpactor, Vibratory is a diesel-powered, articul ated steer
item equi pped with a padded vibratory drumfor conpacting cohesive-type soils
such as clay, and a smooth drum conversion kit for conpacting | oose, poorly
graded gravel. It is not intended for use on asphalt. It must always be
shi pped with the snmooth druminstall ed.

Manuf acturer: Raygo Inc. Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 23,700 I'b 23,700 I b*
W dt h: 104 in 104 in
Lengt h: 207 in 207 in
Hei ght : 131 in 131 in
Cube: 1,632 ft?3 1,632 ft?3
Squar e St owage: 149.5 ft? 149.5 ft?

Fuel Type: Diesel Fuel Tank Capacity: 60 gal Fuel Consunption/hr: 4 ga
* Wth Snmooth Drum
(Padded drum Weight 10,100 |b; Wdth 84 in; D anmeter 60 in)

For Conponents See SL- 3-08602A
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SCRAPER- TRACTOR

TAMCN B1922 NSN 3805-01-153- 1854 | D 08900A

DESCRI PTI ON AND FUNCTI ON

The Scraper-Tractor is an open bowl, pneumatic-tired, 2-axle, 14-18
cubi ¢ yard capacity, single diesel-powered, articulated frane-steer scraper
It is enployed by engineer units in earthnoving operations in the nain battle
area. It can be used as an earthnover and extractor during road or airfield
construction, construction of anti-arnor ditches, weapon enpl acenents, and
the hauling and enpl oynent of material for obstacles.

Manuf acturer: Caterpillar Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 65,000 Ib 65,000 I b
W dt h: 136 in 136 in
Lengt h: 499 in 499 in
Hei ght : 141 in 141 in
Cube: 5,537.5 ft? 5,537.5 ft?
Squar e St owage: 471.3 ft?2 471.3 ft?2

Fuel Type: Diesel Fuel Tank Capacity: 135 gal Fuel Consunption/hr: 6 ga

For Conponents See TM 5- 3805-248- 14&P/ 2



EXCAVATOR, HYDRAULI C, WHEEL, 1085C

TAMCN B0591 NSN 3815-01- 318- 3415 | D 09445A

DESCRI PTI ON AND FUNCTI ON

The Excavator, Hydraulic, Weel, 1085C is a pneunatic, medium weight,
hydraul i cal | y operated excavator. It is used in the devel opnent of field
fortifications, trenching operations, enplacenment of culverts, drainage ditch
construction and mai nt enance, quarry support operations, and | oadi ng vehicles
frommaterial stockpiles. Attachnents (pictured on the foll owi ng page)
include 5/8 cu yd Ditch Cean Qut Bucket, 5/8 cu yd Excavating Bucket,

1 1/2 cu yd Front Bucket, 24 inch Auger, Hydraulic Vibrator Conpactor, and
Hydraul i c | npact Hammer.

Manuf acturer: J. |. Case Co. Action Code: SSEA
OPERATI NG AND SHI PPl NG DATA

Qper ating Mode Shi ppi ng Mode

Wei ght : 40,960 I b 40,960 I b
W dt h: 97 in 97 in

Lengt h: 365 in 365 in

Hei ght : 154 in 154 in
Cube: 3,155.3 ft? 3,155.3 ft?
Squar e St owage: 245.9 ft? 245.9 ft?

(Attachnents are not included in shipping data. )

For Conponents See SL- 3-09445A



ATTACHVENTS FOR EXCAVATOR, HYDRAULI C, WHEEL, 1085C (B0591)

24 | NCH AUGER HYDRAUL
g

C | MPACT HAMMER
AT Y WE : - ; '

L

Wdth: 24 in Wdth: 19 in
Height: 24 in Height: 30 in
Length: 97 in Length: 56 in
Weight: 700 I'b Weight: 1700 Ib

5/8 CU YD DI TCH CLEAN QUT BUCKET 1 1/2 CU YD FRONT BUCKET

Wdth: 38 in Wdth: 42 in

Height: 37 in Height: 40 in

Length: 61 in Length: 60 in

Wi ght: 1005 Ib Weight: 1100 Ib

5/ 8 CU YD EXCAVATI NG BUCKET HYDRAULI C VI BRATOR COVPACTOR

"

Wdth: 41 in Wdth: 34 in
Height: 45 in Height: 47 in
Length: 54 in Length: 50 in
Weight: 1220 Ib Wi ght: 22301 b



EXCAVATOR, COVBAT, M2 ARMORED COVBAT EARTHMOVER ( ACE)

TAMCN B0589 NSN 2350- 00-808- 7100 [ D XXXXXX

DESCRI PTI ON AND FUNCTI ON

The M ACE is a highly mobile, full-tracked, arnored earthnover capable
of supporting the manuever el enent in offensive and defensive operations. It
acconpl i shes critical combat engineer tasks such as preparing hull defil ade
fighting positions for guns and tanks, and preparing protected positions for
other critical battlefield systems to increase their survivability. It wll
prepare conmbat roads, renove roadbl ocks and ot her obstacles, and prepare
access routes at water obstacles. It also perfornms counternobility tasks such
as antitank ditches. The MD ACE requires a single operator, travels at 30 nph
on land, and swinms at 3 mph in calmwater, It is configured for on/off
loading in the C130, Cl41, and C5 airlift aircraft, and is conpatible with
exi sting U S. Navy anphi bi ous shi ppi ng.

Manuf act urer: BMY Inc. Acti on Code: SSEE

OPERATI NG AND SHI PPI NG DATA

Qperati ng Mde Shi ppi ng Mode
Wei ght : 54,000 I b (ball asted) 36,000 I'b (travel node)
W dt h: 126 in (w extensions) 110 in (w o extensions)
Lengt h: 246 in 246 in
Hei ght : 107 in (w ndshield stowed) 96 in (reducible)
Cube: 1,919 f*3 1,503 ft?3
Squar e Stor age: 215 ft? 188 ft?
Fuel Tank Capacity: 132 gal/Di esel Fuel Consunption: 6.9 gal/hr

For Conponents See TM 5-2350-262-10
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SWEEPER, RUNVAY VACUUM

TAMCN B2127 NSN 3825-01- 136- 2920 I D 09199A

DESCRI PTI ON AND FUNCTI ON

The Sweeper, Runway, Vacuumis an engine-driven, self-propelled, truck-
nount ed vacuum nachi ne used for cleaning runways and other stabilized areas.

Manuf act urer: TYMCO Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Operating Mode Shi ppi ng Mode
Wi ght : 15,000 I b 15,000 Ib
W dt h: 96 in 96 in
Lengt h: 248 in 248 in
Hei ght : 110 in 110 in
Cube: 1,516 ft?3 1,516 ft?3
Squar e St owage: 165 ft? 165 ft?

For Conponents See SL-3-09199A
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COWPRESSOR, AIR

TAMCN B0395 NSN 3820- 00- 950- 8584 | D 08917A

DESCRI PTI ON AND FUNCTI ON

The Conpressor, Air is a trailer-nmounted unit which furnishes
conpressed air at a rate of 250 cubic feet per mnute, at a pressure of 100
pounds per square inch. It is designed to operate to its rated capacity under
wi del y adverse conditions of heat, cold, rain, and dust and will operate
pneunatic tools as well as provide conpressed air for bridging and bul k fue
operations. The conponents are shipped in tool boxes attached to the trailer

Manuf acturer: | ngersol - Rand Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Operating Mode Shi ppi ng Mode
Wi ght : 7,300 Ib 7,300 Ib
W dt h: 96 in 96 in
Lengt h: 200 in 200 in
Hei ght : 78 in 78 in
Cube: 866.7 ft? 866.7 ft?
Squar e St owage: 133.3 ft? 133.3 ft?

Fuel Type: Diesel Fuel Tank Capacity: 36.5 gal Fuel Consunption/hr: 3.5 ga

For Conponents See SL-3-08917A



DI TCHI NG MACHI NE

TAMCN B0355 NSN 3805- 01- 240- 0995 | D 1005QA

DESCRI PTI ON AND FUNCTI ON

The Ditching Machine is a pneunatic-tired, diesel-powered, 4-whee
drive, hydraulically operated, |adder-type ditching machine. It is used by
Mari ne conmmuni cators for the |aying of communications cable and wire.
Manufacturer: Ditch Wtch Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde

Shi ppi ng Mode

Wi ght : 3,300 Ib 3,300 Ib
W dt h: 57 in 57 in
Lengt h: 149 in 149 in
Hei ght : 82 in 82 in
Cube: 403 ft? 403 ft?
Squar e St owage: 59 ft? 59 ft?

Fuel Type: Diese

Fuel Tank Capacity: 6.3 ga

Fuel Consunmpti on/ hr:

.02 gal

For Conponents See SL- 3-10050A
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VEDI UM 3 RDER BRI DCE ( MGB)

TAMCN B0152 NSN 5420- 00- 172- 3520 I D 08676A

AT e

DESCRI PTI ON AND FUNCTI ON

The Medium G rder Bridge (MCB is |lightweight, easily transportable
bri dgi ng equi prent, which can be erected by hand in various configurations to
cover the full range of bridging requirements. It is designed for use by
wheel ed and tracked vehicles up to mlitary load class (M.C) 60. To provide
maxi mum flexibility, the |longitudinal girders can be constructed in a single
or double story construction. A span of 100 feet with double story
construction (M.C 70) can be accommodated with one MaB. All materials can be
transported in eight 8 x 8 x 20 foot ISO containers. The bridge requires
Bridge, Erection Set - M3 (TAMCN 90120) to be erected.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 63,719 Ib
W dt h: 96 in
Lengt h: 96 in
Hei ght : 240 in
Cube: 1280 ft3

Squar e Stowage

Weight is total weight for the eight containers.
Di nensi ons are of each contai ner

For Conponents See SL- 3-08676A
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REI NFORCEMENT SET, F/ MGB
TAMCN B1720 NSN 5420-01-139- 1503 I D 09710A

s S
i

e

n@ag% o

DESCRI PTI ON AND FUNCTI ON

The Reinforcenent Set, F/ M3B consists of reinforcing links which are
connected to forma pair of chains beneath each bridge girder. Links are
connected to bottom panels at the ends of the bridge by reinforcing posts
whi ch enabl e the systemto be tensioned as the posts are pulled towards a
vertical position by cable jacks. The kit is manufactured in the sanme |ight
alloy material as the bridge. It is used with the Medium G rder Bridge (M3B)
( TAMCN B0152).

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ating Mode Shi ppi ng Mode
Wei ght : 14,700 | b 14,700 I b
W dt h: 96 in 96 in
Lengt h: 96 in 96 in
Hei ght : 240 in 240 in
Cube: 1,280 ft?3 1,280 ft?
Squar e St owage: 64 ft? 64 ft?

For Conponents See SL-3-08710A
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BRI DGE ERECTI ON SET - MGB

TAMCN B0120 NSN 5420-00-172- 3519 I D 08675A

b —

DESCRI PTI ON AND FUNCTI ON

The Bridge Erection Set - M3 contains those conponents necessary to
erect the single story and double story Medium G rder Bridge (TAMCN B0152).

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 5,960 Ib
W dt h: 8l in
Lengt h: 171 in
Hei ght : 91 in
Cube: 729.4 ft?3
Squar e St owage: 96.2 ft2

For Conponents See SL-3-08675A
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CONSTRUCTI ON QUTFI T, RAFT, RI BBON BRI DGE

TAMCN B1625 NSN 2090- 01- 316- 2576 | D 09439A

DESCRI PTI ON AND FUNCTI ON

The Construction Qutfit, Raft, Ri bbon Bridge consists of two (2) ranp
bays, five (5) interior bays and the necessary conponents to construct a 5-
bay conventional floating raft, capable of carrying tracked/ wheel ed vehicl es
up to mlitary load class (MC) 70 in currents up to 8 fps. Shipping
information includes a MK18 LVS rear body unit used to transport both types
of bays.

Manuf act urer: KETMAR | ndustries, Inc. Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode*
Wi ght : 12,000 I bs 31,000 Ib
W dt h: 320 in 126.6 in
Lengt h: 272.5 in 272.5 in
Hei ght : 44 in 152 in
Cube: 2220.4 ft? 3,034.6 ft3
Squar e St owage: 605.6 ft? 239.6 ft?

* The operating and shipping data is for one interior bay.

LVS Rear Body Unit MK18

Wi ght: 19,000 | bs

Wdth: 136 in

Length: 251 in

Height: 61 in

For Conponents See SL-3-09438A
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BRI DGE, FLOATING 70 TON, RI BBON BRI DGE SET

TAMCN BO155 NSN 5420-01- 316- 2587 I D 09439A

DESCRI PTI ON AND FUNCTI ON

The Bridge, Floating, 70 Ton, Ribbon Bridge Set is a floating, nodul ar
bridge with a gap crossing capability of MLC 70 in currents up to eight feet
per second (fps). A conplete R bbon Bridge Set consists of five (5) ranp bays
and twelve (12) interior bays. This bridge set is capable of spanning a wet
gap up to 300 feet or conbining the individual bays to formtwo M.C 70 rafts
for ferrying operations. Shipping information includes a MK18 LVS rear body
unit used to transport both types of bays.

Manuf act urer: KETMAR | ndustries, Inc. Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode*
Wi ght : 12,000 I bs 31,000 Ib
W dt h: 320 in 126.6 in
Lengt h: 272.5 in 272.5 in
Hei ght : 44 in 151 in
Cube: 2,220.4 ft3 3,014.6 ft?
Squar e St owage: 605.6 ft? 239.6 ft?

* The operating and shipping data is for one interior bay.

LVS Rear Body Unit MK18
Wi ght: 19,000 | bs
Wdth: 136 in

Length: 251 in

Height: 61 in

For Conponents See SL-3-09439A



BOAT, BRI DGE ERECTI ON

TAMCN B0114 NSN 1940- 01-218-9165 I D 10020CA
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DESCRI PTI ON AND FUNCTI ON

The Boat, Bridge Erection is designed to support bridgi ng and anphi bi ous
operations. It may also be used as a general purpose work boat in support of
di ving operations and maritinme projects, for inland water patrols, and as a
safety boat for anphi bious river crossings. Wen used to ferry troops or
cargo, it may safely transport a maxi mum of 15 fully equi pped nen or 4,400
pounds of cargo. A cradle is used during shipnment and a MK18 LVS rear body
unit is used to transport the boat.

Action Code: SSEA
OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 8,800 Ib
W dt h: 98 in
Lengt h: 324 in
Hei ght : 178 in
Cube: 3262 ft?

Squar e Stowage:

Fuel Type: Diese
Fuel Tank Capacity: 75 ga
Fuel Consunption/hr: 9 ga

LVS Rear Body Unit MK18:
Weight: 19,000 I b

Wdth: 136 in

Length: 251 in

Height: 61 in

For Conponents See SL- 3-10020A
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Pl PE FASCI NE, NAX

TAMCN U3185 NSN 4710-99- 772- 1832 ID To be det.

DESCRI PTI ON AND FUNCTI ON

Pi pe Fascine, Maxi fills the profiles of wet or dry gaps up to 10.5 M
wi de and 3 M deep, thereby providing a secure, level, and rapid neans of
crossing for all classes of tracked vehicles up to 70 tons (wheel ed vehicles
of any weight). The fascine systemis constructed of a nunmber of high density
pl astic pipes. The outer band of pipes are made into a continuous |oop and a
nunber of inner | oose pipes are retained by netting at each end of the
fasci ne.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 5,513 Ib 5,513 Ib
W dt h: 86.6 in 86.6 in
Lengt h: 181.11 in 181.11 in
Hei ght : 86.6 in 86.6 in
Cube: 786.3 ft3 786.3 ft3
Squar e St owage: 108.9 ft? 108.9 ft?

SL-3 To Be Determ ned.
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DRAFTI NG EQUI PMENT SET, | NDI VI DUAL

TAMCN B0490 NSN 6675- 00- 690- 4513 I D 02669A

DESCRI PTI ON AND FUNCTI ON
The Drafting Equi pnment Set, Individual is a portable, conpact assortnment
of instrunents and supplies suitable for field use. Uses of the set include
mechani cal draw ng, schematic draw ng, chart and graph maki ng, and ot her
rel ated operations.
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 285 | b
W dt h: 45 in
Lengt h: 63 in
Hei ght : 13.7 in
Cube: 22.5 ft?
Squar e St owage: 19.7 ft?2

For Conponents See SL- 3-02669A
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DRAFTI NG | NSTRUMENT SET

TAMCN B0510 NSN 6675- 00- 641- 3531 I D 01285A

DESCRI PTI ON AND FUNCTI ON
The Drafting Instrunent Set is generally utilized by engi neer
topographic units for drawi ngs, map |layouts, nmap conpilations, and col or
separation drafting. The set is larger and nore conplete than the general
purpose field set which nmeets normal troop requirenents.
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 4 1b
W dt h: 71in
Lengt h: 13 in
Hei ght : 2in
Cube: J1ft3
Squar e St owage: .6 ft?

For Conponents See SL-3-01285A
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SURVEYI NG SET, GENERAL PURPCSE

TAMCN B2120 NSN 6675- 00- 514- 5540 I D 01321B
6675-01-273-7812 01321A

DESCRI PTI ON AND FUNCTI ON
The Surveying Set, General Purpose is an instrunment used for neasuring
vertical and horizontal angles. It is capable of providing an erect, bright,
hi gh contrast inage at 30x magnification that permts precise pointing even
i npoor |ight.
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 620 I b 620 I b
W dt h: 71 in 71 in
Lengt h: 215 in 215 in
Hei ght : 97 in 97 in
Cube: 856 ft?3 856 ft?3
Squar e St owage: 106 ft? 106 ft?

For Conmponents See SL-3-01321A
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KI'T, ASSAULT, TRACKWAY

TAMCN B1220 NSN 5680- 00- 490- 1384 I D 06831B
5680- 00- 806- 864 06831A

DESCRI PTI ON AND FUNCTI ON

The Kit, Assault, Trackway is a ground nobility systemthat quickly
converts inpassable terrain of mud, sand, snow, etc., to a surface condition
capabl e of supporting the operation of wheel ed vehicles, helicopters and
light support aircraft. It is used for river fording and construction of
nmodul ar buil di ngs and tunnels.

Action Code: SSEE

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde”
Wi ght : 622 I b
W dt h: 54 in
Lengt h: 180 in
Hei ght : 72 in
Cube: 405 ft3
Squar e St owage: 67.5 ft?

* Dimensions represent rolled up kit.

For Conponents See SL- 3-06831B
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SHOP EQUI PMENT, CONTACT MAI NTENANCE, TRUCK- MOUNTED, SET NO. 3

TAMCN B1945 NSN 4930- 01- 208- 6400 | D 03540E

DESCRI PTI ON AND FUNCTI ON

The Shop Equi prent, Contact Mintenance, Truck-Munted, Set No. 3
consi sts of a conmpartnentalized body nounted on a 4 x 4 cab/truck chassis
Mbdel 1031 (TAMCN D1105). Eight compartnents in the body of the shop set
provi de storage space for all tools and equi pnment. The shop set is equi pped
with a Power Take-off (PTO driven alternator which provides alternating
current to the welder, 115 volt receptacles, and the air conpressor. This
itemis used by nmaintenance organi zations at the job site and in the shop

Manuf act urer: Sout hwest Mbile Systenms Corp. Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 9,000 Ib 9,000 Ib
W dt h: 84 in 84 in
Lengt h: 219 in 219 in
Hei ght : 82 in 82 in
Cube: 873 ft3 873 ft?3
Squar e St owage: 127.8 ft? 127.8 ft?

Fuel Type: Diesel Fue
Tank Capacity: 20 ga
Fuel Consunption/hr: NA

For Conponents See TM 5-4940-221-15
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VELDI NG MACHI NE, ARC, TRAI LER- MOUNTED

TAMCN B2685 NSN 3431-01-153-9585 I D 04055C

~

DESCRI PTI ON AND FUNCTI ON

The Wl di ng Machine, Arc, Trailer-Munted is a 350 Anmp constant current,
constant vol tage di esel - powered wel di ng machi ne nounted on a steel skid and
secured to a two-wheel ed M353 trailer chassis. Included are an inert gas
wel ding gun and a wire feeder used in welding non-ferrous netals. Also
i ncluded is an argon cylinder. Tool boxes are mounted on the trailer for
storage of existing welding kits and sets (TAMCN J3315, J3330, J3335, J3350).
Storage is also provided for one oxygen cylinder and one acetyl ene cyli nder

Manuf act urer: Hobart Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 8,100 Ib 8,100 Ib
W dt h: 96 in 96 in
Lengt h: 182 in 186 in
Hei ght : 88 in 88 in
Cube: 889.8 ft3 909.3 ft?3
Squar e St owage: 121.3 ft? 124 ft?

For Conponents See TM 04055C- 15/1
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FLOODLI GHT SET

TAMCN B0635 NSN 6230-01-170- 1408 I D 08857A

DESCRI PTI ON AND FUNCTI ON

The Fl oodlight Set is skid-nounted and consists of four rel ocatable
ground level lights and a single tel escoping tower. A generator is not
i ncl uded, but the skid will contain space for a MEP generator. For
flexibility, the set is configured so that it can be mounted on a standard
USMC trailer.
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 2,000 Ib 2,000 | b*
W dt h: 43 in 43 in
Lengt h: 134 in 134 in
Hei ght : 65 in 65 in
Cube: 216.7 ft?3 216.7 ft?3
Squar e St owage: 40 ft2 40 ft2

* Weight with 10 Kw CGenerator:
Dry: 3,240 Ib
Wet: 3,320 Ib

Power Source Requirenents:
Frequency: 60Hz

Vol t age/ Phase: 120/208 V/ 3 Phase
Wres: 4 Wre

Maxi mum Power Consunption: 5 Kw

For Conponents See TM 08857A-14/1
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GENERATOR SET, 3 KW 60 HZ, SKID-MOUNTED, MEP-016B

TAMCN B0730 NSN 6115-01-150-4140 I D 05926B

DESCRI PTI ON AND FUNCTI ON

The Generator Set, 3 Kw, 60 Hz, Skid-Munted, MEP-016B is a self-
contai ned, portable unit. It is powered by a diesel engine which is directly
coupl ed to the generator.
Manuf acturer: Onan Corp. Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wei ght : 500 Ib 500 | b*
W dt h: 23.8 in 23.8 in
Lengt h: 39 in 39 in
Hei ght : 28 in 28 in
Cube: 15 ft? 15 ft3
Squar e St owage: 6.4 ft? 6.4 ft?

Fuel Type: Diese
Fuel Tank Capacity: 4.8 ga
Fuel Consunption/hr: .5 ga

* Dry: 440 Ib
Wet: 498 | b

Frequency: 60 Hz
Power Qutput: 3 Kw
Vol t age: 120/208/240 V

For Conponents See SL-3-05926B



GENERATOR SET, 10 KW 60 Hz, SKI D- MOUNTED

TAMCN B0891

NSN 6115- 00-465-1030

6115- 00- 097- 8021

VEP- 003A

I D 05684C
05684B

DESCRI PTI ON AND FUNCTI ON

The CGenerator Set, 10 Kw, 60 Hz, Ski d- Mounted, MEP-003A consists of a

revolving field alternator powered by an air-cool ed diesel

Manuf acturer: Onan Corp.

Act i on Code:

OPERATI NG AND SHI PPI NG DATA

Qperating Mde

Wi ght : 1,240 Ib
W dt h: 32 in
Lengt h: 62 in
Hei ght : 37 in
Cube: 42.5 ft?
Squar e St owage: 13.8 ft?2

Fuel Type: Diesel
Fuel Tank Capacity: 12.5 gal
Fuel Consunmption/hr: 3 gal

Frequency: 60 Hz

Power Qutput: 10 Kw

Vol t age/ Phase:

120/ 208/ 240/ 416 V/ 3 Phase

For Conponents See SL-3-05684C
SL- 3-05684B

Shi ppi ng Mode

1,283.5 |b
41.3 in
75.8 in
47.6 in
86.2 ft?3
21.7 ft?2
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GENERATOR SET, 30 KW 60 Hz, SKID- MOUNTED, MEP-005A

TAMCN B0953

NSN 6115-00-118-1240

[ o ,rn--.,‘l"'_ﬁ

I D 06859D

DESCRI PTI ON AND FUNCTI ON

The Generator Set, 30 Kw, 60 Hz, Skid-Munted, MEP-005A is a fully
encl osed, self-contained, portable unit.
instruments, and accessories which enable it to be operated as a single unit
or in parallel with two or nore units of the sane size.

Manuf act urer: Li bby Wl ding

i s equipped with controls,

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde

Wi ght : 3,500 I'b
W dt h: 34 in
Lengt h: 80 in
Hei ght : 57 in
Cube: 89.7 ft?

Squar e St owage: 18.9 ft?2
Fuel Type: Diesel

Fuel Tank Capacity: 25 gal

Fuel Consumption/hr: 2.9 gal

Frequency: 60 Hz

Power CQutput: 30 Kw

Vol t age/ Phase:

120/ 208/ 240/ 416 VI 3 Phase

For Conponents See SL-3-06859D
SL- 3- 06859B
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3,500 Ib
34 in
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GENERATOR SET, 60 KW 60 HZ, SKID-MOUNTED, MEP-006A

TAMCN B1021 NSN 6115- 00-118- 1243 | D 00038G

e

DESCRI PTI ON AND FUNCTI ON
The CGenerator Set, 60 Kw, 60 Hz, Skid-Munted, MEP-006A is a portable,
sel f-contained unit. It is provided with controls, instruments, and
accessories necessary for operation as a single unit or in parallel with up
to two other units of the sane class and node.
Manuf acturer: Fernment Div. Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 4,300 Ib 4,300 Ib
W dt h: 36 in 36 in
Lengt h: 87 in 87 in
Hei ght : 59 in 59 in
Cube: 106.9 ft?3 106.9 ft?3
Squar e St owage: 21.8 ft?2 21.8 ft?2

Fuel Type: Diese
Fuel Tank Capacity: 55 ga
Fuel Consunption/hr: 6 ga

Frequency: 60 Hz

Power Qutput: 60 Kw

Vol t age/ Phase

120/ 208/ 240/ 416 V/ 3 Phase

For Conponents See SL-3-00038G
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GENERATOR SET, 100 KW 60 HZ, SKID-MOUNTED, MEP-007A

TAMCN B1045 NSN 6115- 00-036-6374 ID 07464B

DESCRI PTI ON AND FUNCTI ON

The Generator Set, 100 Kw, 60 Hz, Skid-Munted, MEP-007A is a multi-
pur pose, portable self-contained unit. It is designed to accept a variety of
kits to extend its capabilities.
Manuf acturer: Consolidated Diesel Electric Conpany Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 7,500 Ib 7,500 Ib
W dt h: 38 in 38 in
Lengt h: 106 in 106 in
Hei ght : 65 in 65 in
Cube: 151.5 ft?3 151.5 ft?3
Squar e St owage: 28 ft? 28 ft?

Fuel Type: Diese
Fuel Tank Capacity: 90 ga
Fuel Consunption/hr: 12 ga

Frequency: 60 Hz

Power CQutput: 100 Kw

Vol t age/ Phase

120/ 208/ 240/ 416 VI 3 Phase

For Conponents See SL-3-07464B
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DUMW LOAD, GENERATOR SET, 100 KW

TAMCN B0579 NSN 6625- 00- 471- 0223 | D 07500A

w
-
[
]
-

DESCRI PTI ON AND FUNCTI ON
The Dummy Load, Generator Set, 100 Kw provides el ectrical |oad
simul ating capabilities for maintenance and operational eval uation of nobile
el ectrical power sources. It is a self-contained, forced air-cool ed
transportabl e, skid-munted unit, suitable for indoor and outdoor use.
Manuf acturer: Essex El ectro Engi neers, Inc. Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 4450 1b 4,450 |'b
W dt h: 88 in 88 in
Lengt h: 36 in 36 in
Hei ght : 45 in 45 in
Cube: 96.3 ft? 96.3 ft?
Squar e St owage: 22.2 ft?2 22.2 ft?2

Fuel Type: N A
Fuel Tank Capacity: NA
Fuel Consunption/hr: NA

Power Source Requirenents:
Frequency: 60/400 Hz

Power Qutput: N A

Vol t age/ Phase

120/ 208/ 240/ 416 V/ 3 Phase

For components See TM 077500A- 14
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15 KW ELECTRI C PONER DI STRI BUTI ON SYSTEM

TAMCN B0595 NSN 6110-01-273-2387 I D 09127A

SR

DESCRI PTI ON AND FUNCTI ON

The 15 Kw Power Distribution Systemis a skid-nounted unit used in
conbi nation to provide a network of multiple 120/208 volt, |-phase |oads and
120 volt, |-phase loads froma renpte generator or facility power. Circuit
breakers are accessed through a hinged cabi net cover and input/out put
receptacles are covered. Cables interconnect the individual power
di stribution panel board assenblies. Al assenblies consist of a box and
frame assenbly and a cover assenbly. It is equipped with a circuit board
assenbly, indicator lights, and input/output receptacles. It includes one
i nput and two output cabl es.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mode Shi ppi ng Mode
Wi ght : 585 Ib 585 Ib
W dt h: 33in 33in
Lengt h: 78 in 78 in
Hei ght : 34 in 34 in
Cube: 50.6 ft?3 50.6 ft?3
Squar e St owage: 17.9 ft?2 17.9 ft?2

Panel D nensions:
Weight: 56 | b
Wdth: 24 in
Length: 18 in
Height: 16 in

For Conponents See SL-3-09127A
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TAMCN B0600

di stribution pane

frame assenbly,
rear access door

Wi ght :

W dt h:

Lengt h:

Hei ght :

Cube:

Squar e St owage:

Panel D nmensi ons:

Weight: 161 Ib
Wdth: 38 in
Length: 32 in
Height: 35 in

NSN 6110-01-272- 6953

30 KW ELECTRI C PONER DI STRI BUTI ON SYSTEM

| D 09125A

S
S

DESCRI PTI ON AND FUNCTI ON

The 30 Kw Power Distribution Systemis a skid-nounted unit used in
conbi nation to provide a network of multiple 120/208 volt, |-phase |oads and
120 volt, |-phase loads froma renpte generator or facility power. Circuit
breakers are accessed through a hinged cabi net cover and input/out put
receptacles are covered. Cables interconnect the individual power

board assemblies. Al

and a cover assenbly. It
assenbl i es,
i ncl udes one input and nine output cables,

assenbl i es consist of a box and

is equipped with circuit breaker and
and front and rear receptacles. This set

and an eyebolt for lifting.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mode

1775 | b
33 in

58 in
119 in
131.8 ft3
13.3 ft?

For Conponents See SL-3-09125A
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1,775 1 b
33 in
58 in
119 in
131.8 ft3
13.3 ft?



100 KW ELECTRI C PONER DI STRI BUTI ON SYSTEM

TAMCN B0605 NSN 6110-01-272- 6952 I D 09124A

e
.
- .

DESCRI PTI ON AND FUNCTI ON

The 100 Kw Power Distribution Systemis a skid-nmounted unit used in
conbi nation to provide a network of multiple 120/208 volt, |-phase |oads and
120 volt, |-phase loads froma renpte generator or facility power. Circuit
breakers are accessed through a hinged cabi net cover and input/out put
receptacles are covered. Cables interconnect the individual power
di stribution panel board assenblies. Al assenblies consist of a box and
frame assenbly, and a cover assenbly. It is equipped with benel ex and rear
access door assenblies, and front and rear panel receptacles. This set
includes 5 input and 17 out put cables, and an eyebolt for lifting.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 3,905 Ib 3,905 Ib
W dt h: 50 in 50 in
Lengt h: 62 in 62 in
Hei ght : 215 in 215 in
Cube: 385.7 ft? 385.7 ft?
Squar e St owage: 21.5 ft?2 21.5 ft?2

Panel D nensions:
Weight: 345 | b
Wdth: 57 in
Length: 32 in
Height: 35 in

For Conponents See SL-3-09124A
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FI ELD W RI NG HARNESS

TAMCN B0608 NSN 6150- 01- 254- 1666 | D 09049A

DESCRI PTI ON AND FUNCTI ON

The Field Wring Harness provides the capability to rapidly instal
lighting and electrical outlets for distribution of electrical power to field
tents and shelters. The set is used to supplenment the existing Light Set,
General Illum nation, Small (TAMCN B1290). One set will provide lighting and
power outlets for one general maintenance tent, two command post tents or 10
general purpose tents.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wei ght : 764 | b 764 1 b
W dt h: 48 in 48 in
Lengt h: 48 in 48 in
Hei ght : 24 in 24 in
Cube: 32 ft?3 32 ft?
Squar e St owage: 23 ft? 23 ft?

For Conponents see SL-3-09049A
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LI GHT SET, GENERAL | LLUM NATI QN, SMALL

TAMCN B1290 NSN 6230- 00-212- 6379 I D 01290A

o 8 P
BN
;o=
o’ |
DESCRI PTI ON AND FUNCTI ON
The Light Set, General Illum nation, Small consists of electrica
materials used in conjunction with Light Set, General IIlum nation, Large
when additional, nore powerful lighting is required at field installations.
Action Code: SSEA
OPERATI NG AND SHI PPI NG DATA
Qper ati ng Mode Shi ppi ng Mbde

Wi ght : 550 I b
W dt h: 48 in
Lengt h: 48 in
Hei ght : 48 in
Cube: 64 ft?
Squar e St owage: 16 ft?

For Conponents See SL-3-01290A
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LI GHT SET, GENERAL | LLUM NATI ON, LARGE

TAMCN B1280 NSN 6230- 00-212- 6378 I D 00941A

DESCRI PTI ON AND FUNCTI ON

The Light Set, CGeneral Illum nation, Large is a conplete set of

electrical materials for lighting field installations. The |ight system

easily dismantl ed and reassenbled to suit various lighting requirenents.
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 5,050 Ib
W dt h: 23 in
Lengt h: 66 in
Hei ght : 13 in
Cube: 11.4 ft3
Squar e St owage: 10.5 ft?2

For Conponents See SL-3-00941A
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TOOL KI'T, LINEMAN, ELECTRICI AN

TAMCN B2240 NSN 5180- 00- 596- 1531 | D 01204A

LINET

DESCRI PTI ON AND FUNCTI ON

The Tool Kit, Lineman, Electrician consists of tools and equi pnent
required for installation, nmaintenance, and repair of tel ephone and tel egraph
lines. Included are pole clinbing equipnent, cable grip tools, wire splicing
clanps, hand cutting tools, bolt cutters, and m scellaneous itens. It is
stowed and transported in a single chest.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 106 I b
W dt h: 19.6 in
Lengt h: 33.31in
Hei ght : 14.4 in
Cube: 5.4 ft3
Squar e St owage: 4.5 ft?

For Conponents See SL-3-01204A
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DRUM FABRI C, COLLAPSI BLE, POTABLE WATER, 500 GALLON

TAMCN B0571 NSN 8110-01-122-0015 | D 08935A

DESCRI PTI ON AND FUNCTI ON

The Drum Fabric, Collapsible, Potable Water, 500 gallon is a pill ow
type, synthetic rubber-inpregnated nylon drum It is designed for use with
the Forward Area Water Point Supply System (FAWPSS). The drumis fitted with
two 2-inch camlock type filler/discharge ports and may be fol ded for
st or age.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 4,645, |b 365 Ib
W dt h: 47 in* 46 in
Lengt h: 80 in 94 in
Hei ght : 45 in
Cube: 113 ft?3
Squar e St owage: 30 ft?

* D aneter

SL-3 To Be Deterni ned.
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YOKE, TON NG AND LI FTI NG

TAMCN B2730 NSN 8110- 00- 856- 6243 | D 04485B

DESCRI PTI ON AND FUNCTI ON

The Yoke, Towing and Lifting provides the nmeans for towi ng the Drum
Fabric, Collapsible, Liquid Fuel, 500 Gallon (TAMCN B0570) and the Drum
Fabric, Collapsible, Potable Water, 500 Gallon (TAMCN B0571) short distances
and lifting themw th power equipment or by helicopter. The yoke is
col l apsible and is constructed of two sections consisting of an upper |eg,
connecting leg, and brace. Wen assenbled, the two sections connect at the
braces with the upper leg form ng an eye attaching to a shackle on each end
of the drum

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wei ght : 80 Ib
W dt h:
Lengt h:
Hei ght :
Cube: 1ft3
Squar e St owage: 2 ft?

For Conponents See SL-4-04485B
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STORAGE MODULE, WATER (' SI XCON)

TAMCN B2086 NSN 5430-01-203-9971 | D 08990A

DESCRI PTI ON AND FUNCTI ON

The Storage Mdul e, Water contains a 900-gallon rigid nmetal tank nounted
in a steel frame and is a conponent of SIXCON. Six nodul es can be attached
together to forman 8 x 8 x 20 foot |1SO ANSI configured unit. The |arger
configuration is capable of holding 5,400 gal |l ons of water and can be
transported by helicopter or truck. It is conpatible for transport on
container ships. It is used with Punp Mdul e, Water (TAMCN B1581).

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Operating Mode Shi ppi ng Mode
Wei ght : 9,730 I b 2,530 I b
W dt h: 96 in 96 in
Lengt h: 80 in 80 in
Hei ght : 48 in 48 in
Cube: 213.3 ft3 213.3 ft3
Squar e St owage: 53.3 ft2 53.3 ft2

For Conponents See TM 08990A- 15&P/ 1
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PUMP MODULE, WATER ( SI XCON)

TAMCN B1581 NSN 4320- 01-318- 1853 I D 08922B

DESCRI PTI ON AND FUNCTI ON

The Pump Modul e, Water includes an engine and a punp. It is a conponent
of SIXCON. It is nmounted in a shipping frane (TAMCN C4905). It can be
connected to five storage nodules in an 8 x 8 x 20 foot |SQO ANSI confi gured
nodul e for transport by prime nmovers and logistics trailers. The water punp
nodul e has the capability to punp water from storage nodules at a rate of 125
gallons per minute. It is used with Storage Mdule, Water (TAMCN B2086).

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wei ght : 3,000 Ib 3,000 Ib
W dt h: 80 in 80 in
Lengt h: 96 in 96 in
Hei ght : 48 in 48 in
Cube: 213.3 ft? 213.3 ft?
Squar e St owage: 53.3 ft2 53.3 ft2

For Conponents See TM 08922A- 24P/ 2
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TANK, FABRIC, COLLAPSIBLE, 3,000 GALLON, ONI ON

TAMCN B2130 NSN 5430-01-170- 6984 | D O1G84D

DESCRI PTI ON AND FUNCTI ON

The Tank, Fabric, Collapsible, 3,000 Gallon, Onion is a collapsible tank
desi gned for easy erection in the field. It may serve as a tenporary or sem -
per manent water storage facility.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 24,120 | bs 120 I b (Enpty)
W dt h: * 25 in
Lengt h: * 45 in
Hei ght : 60 in 18 in
Cube: 11.7 ft?d
Squar e St owage: 7.8 ft?

* Dianeter: 120 in

For Conponents See TM 01034C-15/1
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TANK, FABRIC, COLLAPSI BLE, POTABLE WATER, 20, 000 GALLON

TAMCN 62632 NSN 5430-01-106-9678 | D 08845A

DESCRI PTI ON AND FUNCTI ON

The 20,000 Gallon Col | apsi bl e Fabric Potable Water Tank is a pillow type
synthetic rubber-inpregnated nylon tank. It is fitted with 4-inch caml ock
type filler/discharge ports and may be folded for storage. A repair kit is
al so provi ded.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Vi ght : 1,100 Ib
W dt h: 31 in
Lengt h: 138 in
Hei ght : 18 in
Cube: 45 ft3
Squar e St owage: 30 ft?

SL-3 To Be Deterni ned.
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TWDS DI STRI BUTI ON PO NT

TAMCN B2393 NSN 4320- 01- 128-4246 I D 09536A

DESCRI PTI ON AND FUNCTI ON

Designed to be used in conjunction with the Tactical Water Distribution
System (TWDS) Storage Assenbly, the TWDS Distribution Point contains the
Hypochl orination Unit (TAMCN B1140), the 125 gpm punp, Lister Bags, valves,
hoses, and rel ated conmponents for installation.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 1,500 I b
W dt h: 63 in
Lengt h: 63 in
Hei ght : 48 in
Cube: 111 ft?3
Squar e St owage: 28 ft?

For Conmponents See TM 5-4320-303-10
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FORWARD AREA WATER PO NT SUPPLY SYSTEM

TAMCN B0O676 NSN 4320-01-110-1993 I D 08936A

“a A gﬁ%\
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DESCRI PTI ON AND FUNCTI ON

The Forward Area Water Point Supply System (FAWPSS) is a portable, self-
cont ai ned water storage and di spensing set for potable water. It consists of
a 125 gpm di esel - powered water punp, six 500-gallon drunms, four distribution
nozzl es, nozzl e stands, hoses, valves and associ ated conmponents. The 500-
gallon drunms are supplied separately.

Action Code: SSEA
OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 600 I b
W dt h: 48 in
Lengt h: 120 in
Hei ght : 36 in
Cube: 120 ft?3
Squar e St owage: 40 ft2

SL-3 To Be Determ ned.



PUWP SET, 65 GPM 50 FT HEAD

TAMCN B1620 NSN 4320- 01- 149- 7857 I D 00970C

DESCRI PTI ON AND FUNCTI ON

The Punp Set, 65 Gom 50 Ft head is a conpact, base-nmounted, portable
water punp. It is conprised of a single stage centrifugal punp directly
connected to an air-cool ed gasol i ne engine.

Manuf acturer: E.C. Schleyer Punp Co. Action Code: 837-2

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 220 I b
W dt h: 20 in
Lengt h: 28 in
Hei ght : 30 in
Cube: 9.7 ft?
Squar e St owage: 3.9 ft?

Fuel Type: Gasoline
Fuel Tank Capacity: 1 ga
Fuel Consunption/hr: .5 ga

For Conponents See SL-3-00970C
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PUWP, WATER, 350 GPM

TAMCN B1582 NSN 4320- 01- 158- 2954 | D 09540A

DESCRI PTI ON AND FUNCTI ON

The Punmp, Water, 350 GPMis the primary punp within the water supply
tank farm It is a trailer-nounted, diesel engine driven, centrifugal type
punp rated at 350 gpmw th 275 foot total dynam c head. Both intake and
di scharge ports are 4-inch camlock type fittings. Arepair kit is provided.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 2,140 Ib
W dt h: 70 in
Lengt h: 78 in
Hei ght : 68 in
Cube: 215 ft?
Squar e St owage: 38 ft?

SL-3 To Be Deterni ned.
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PUVP, RECI PROCATI NG POAER DRI VEN

TAMCN B1595 NSN 4320- 00- 407- 2582 I D 07683A

DESCRI PTI ON AND FUNCTI ON

The Punp, Reciprocating, Power Driven is powered by an air-cool ed, one
cylinder, gasoline engine. The torque fromthe engine is transferred to the
punp t hrough a flexible coupling. The engine and the punp are bolted to a
two- wheel ed steel trailer. It is used in dewatering applications where water
bears sand, gravel or any other solids (rmud hog).

Action Code: SSEA
OPERATI NG AND SHI PPl NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 2,350 Ib 2,350 Ib
W dt h: 81 in 81 in
Lengt h: 126 in 126 in
Hei ght : 58 in 58 in
Cube: 342.6 ft3 342.6 ft3
Squar e St owage: 70.9 ft?2 70.9 ft?2

For Conponents See SL-3-07683A
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REVERSE OSMOSI S WATER PURI FI CATION UNI' T

TAMCN B2604 NSN 4610-01-113-8651 | D 08580A

DESCRI PTI ON AND FUNCTI ON

The Reverse Osnosis Water Purification Unit (ROAPU) is an |1SO framne-
nmount ed, portable water purification system capable of purifying water from
al nrost any shallow well, deep well and surface water raw water source. The
ROAPU i s capabl e of renmoving NBC contam nants, mnerals, and biol ogical
inmpurities. The single greatest benefit of the RO process is the ability to
desal i nate sea water. The ROAPU i s capabl e of producing potable water at a
rate of 600 gph. The ROAPU is powered by a 30 Kw generator set.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 7,300 Ib 7,300 Ib
W dt h: 96 in 96 in
Lengt h: 120 in 120 in
Hei ght : 96 in 96 in
Cube: 640 ft?3 640 ft?3
Squar e St owage: 80 ft? 80 ft?

For Conponents See SL- 3-08580A
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WATER CHI LLER, SMALL MOBI LE

TAMCN B2641 NSN 4130-01-131- 2685 I D 09503A

DESCRI PTI ON AND FUNCTI ON

The Water Chiller, Small Mbile is a skid-nounted, gasoline engine
driven cooling unit designed to cool potable water from 120°F to 60°F at a
rate of 40 gallons per mnute. Al though designed for operation with the ML49
Water Trailer, the Water Chiller’s conpatibility with other water storage
assets in the Marine Corps has broadened its intended use.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 680 I b
W dt h: 32 in
Lengt h: 41 in
Hei ght : 45 in
Cube: 34 ft?
Squar e St owage: 9 ft?

SL-3 To Be Determ ned.
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Al'R CONDI TI ONER, MCS, SKI D- MOUNTED
TAMCN B0011 NSN 4120-01-150- 8112 ID 07710B
4120- 00- 323-7780 07710A
4120- 00- 323-7781

o

0011 AC

54000 BTU Cooll
2732400 BTU ﬂ::tl“g

i

DESCRI PTI ON AND FUNCTI ON

The Air Conditioner, MCS, Skid-Munted is an electrically powered air
condi tioner. A new concept is incorporated into the unit whereby conponents
are packaged in a ruggedi zed frame and cabinet to allow transport w thout
crating. It is not intended for support of electronmagnetic interference
sensitive equi prment.

Manuf acturer: Anerican Air Filter Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 940 Ib 1260 I b
W dt h: 48 in 54 in
Lengt h: 67 in 8l in
Hei ght : 32 in 41 in
Cube: 59.6 ft? 103.8 ft?3
Squar e St owage: 22.3 ft?2 30.4 ft2

Capacity: Btu/h (Cooling) 60,000

Power Source Requirenents:

(Heating) 31,000 Frequency: 60 Hz

Nomi nal Cool ing Capacity: 54,000 Voltage/Phase: 208 V/ 3 Phase
Wres: 4 wire

Opti mal Tenper at ure Range:

Cool ing: 50° to 125°F Maxi mum power consunpti on/

Heating: -50° to 80°F m ni mum power factor:

Conditioned Air Flow. 2250 SCFM at 0“H20 10.5 Kw/ 0.80 PF

For Components See TM 4120-15/1C
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LAUNDRY UNI T

TAMCN B1226 NSN 3510- 01- 165- 6845 I D 09950A

DESCRI PTI ON AND FUNCTI ON

Both currently fielded laundry units will be replaced by the Laundry
Unit, Mddel No. MIR-3510-013 (B1226). The B1226 Laundry Unit is a pallet
nmount ed, self-contained unit consisting of a washer, dryer, extractor, and
air conpressor nmounted on two pallets with renovabl e 463L | ocking rai
assenblies. The M 80 Water Heater, supplied with the laundry unit, is a self-
contained oil-fired boiler capable of providing 120 “F water at a rate of 20
gallons per minute. The laundry unit will provide the capability to |aunder
all washabl e fabrics worn by individual Marines and flat and bul ky
organi zational items with a maxi mum output of 120 pounds per hour

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 10,000 Ib 10,000 Ib
W dt h: 96 in 96 in
Lengt h: 480 in 240 in
Hei ght : 96 in 96 in
Cube: 1,280 ft?3 1,280 ft?3
Squar e St owage: 160 ft? 160 ft?

SL-3 To Be Determ ned.
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BATH, SHONER UNI' T

TAMCN B0055 NSN 4510-01-163-6775 I D 10006A

DESCRI PTI ON AND FUNCTI ON

The Bath, Shower Unit will replace all trailer mounted units. It
consi sts of six separate but identical and interchangeabl e shower nodul es,
with interconnecting hoses, electric feed water and drain punps, and a drain
hose. The M 80 Water Heater supplied with the unit is a self-contained, oil-
fired boiler capable of providing 120 °F water at 20 gallons per m nute.
Each nodul e consists of a fiberglass base, a top franme, six vertica
supports, a cover, and two shower heads. The individual nodul es can be
connected together in any quantity desired.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperati ng Mde Shi ppi ng Mode
Wi ght : 1000 I bs 1,000 I bs
W dt h: 72 in 36 in
Lengt h: 216 in 72 in
Hei ght : 72 in 72 in
Cube: 108 ft?
Squar e St owage: 18 ft?

For Conponents See TM 10006A- 14&P/ 1
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REFRI GERATOR, RI G D BOX

TAMCN B1710 NSN 4110-01-107-9078 I D 08407A

DESCRI PTI ON AND FUNCTI ON

The Refrigerator, Rigid Box is an insulated 300 cubic foot capacity
container without a refrigeration unit. The overall refrigerated container
assenbly is a one-piece welded steel franme with permanently assenbled riveted
al um num al | oy panel s.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 10,000 Ib
W dt h: 96.3 in
Lengt h: 117.3 in
Hei ght : 96.3 in
Cube: 629.6 ft3
Squar e St owage: 78.4 ft?2

For Conponents See TM 08407A-13/1
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REFRI GERATION UNIT, F/ RId D BOX, 350 CUBIC FT

TAMCN B1645 NSN 4110-01-152-1946 I D 08713A

DESCRI PTI ON AND FUNCTI ON

The 4,000 Btu Refrigeration Unit, F/Rigid Box, 350 Cubic Feet is a
portabl e, self-contained nodular unit. It is designed to be used with an
i nsul ated container of rigid construction to forma conpl ete conbi nati on
freezer and chill box.

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 530 I'b 680 Ib
W dt h: 42 in 42 in
Lengt h: 31 in 31 in
Hei ght : 41 in 41 in
Cube: 30.8 ft?3 30.9 ft3
Squar e St owage: 9 ft? 9 ft?

Power Source Requirenents:
Frequency: 60 Hz

Vol t age/ Phase: 208 V/ 3 Phase
Wres: 4 Wre

Maxi mum power consunption: 5 Kw

SL-3 To Be Deterni ned.
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STORAGE MODULE, FUEL ('Sl XCON)

TAMCN B2085 NSN 5430- 01- 240- 4578 I D 09002A

T

DESCRI PTI ON AND FUNCTI ON

The Storage Mddul e, Fuel contains a 900-gallon rigid netal tank nmounted
in a steel frame and is a conponent of SIXCON Five fuel storage nodul es
along with one fuel punp can be attached together to forman 8 x 8 x 20 foot
| SO ANSI configured unit which can store and punp 4,500 gallons of fuel. This
contai ner can be transported by helicopter or truck to renpbte areas, and is
suitable for transport aboard container ships. It is used with Punp Mdul e,
Fuel (TAMCN B1580).

Acti on Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wei ght : 9,550 I b 2,530 I b
W dt h: 96 in 96 in
Lengt h: 80 in 80 in
Hei ght : 48 in 48 in
Cube: 213.3 ft? 213.3 ft?
Squar e St owage: 53.3 ft2 53.3 ft2

For Conponents See SL-3-09002A
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| CE MAKI NG MACHI NE, FLAKE

TAMCN B1180 NSN 4110-00- 143-9241 I D 00935J
4110- 01- 252- 0855 00935H
4110-01-037-1188 00935G

DESCRI PTI ON AND FUNCTI ON

The I ce Making Machine, Flake is a self-contained unit capabl e of
produci ng 1, 250 pounds of flaked ice every 24 hours. The ice machine is
encl osed by renovabl e side, front, rear, and top panels. A 750 pound capacity
storage bin is in the bottom section
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qperating Mde Shi ppi ng Mode
Wi ght : 664 |Ib
W dt h: 42.4 in
Lengt h: 32.4 in
Hei ght : 65.8 in
Cube: 52.3 ft?3
Squar e St owage: 9.5 ft?

Power Source Requirenents:
Frequency: 60 Hz

Vol t age/ Phase: 120 V / |- Phase
Wres: 3 wire

Maxi mum power consunption: 4 Kw

For Conponents See SL-3-00935H, SL-4-00935G
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PUVMP MCODULE, FUEL ( SI XCON)

TAMCN B1580 NSN 4930- 01- 240- 4579 I D 09003A

DESCRI PTI ON AND FUNCTI ON

The Punp Modul e, Fuel provides the capability to store, transport, and
punp up to 5,00 gallons in a single nodule. The fuel punp nodule is a
conmponent of a SI XCON, a six nodule unit which consists of five fuel storage
nmodul es and one fuel punp nodule. The six nmpdul es attach together to form an
| SO ANSI configured 8 x 8 x 20 foot nodul e which can be lifted by helicopter
or transported by trucks or container ship. It is used with Storage Mdul e,
Fuel (TAMCN 62085) .

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 4,000 I'b 4,000 I'b
W dt h: 80 in 80 in
Lengt h: 96 in 96 in
Hei ght : 48 in 48 in
Cube: 213.3 ft?3 213.3 ft?3
Squar e St owage: 53.3 ft2 53.3 ft2

For Conponents See SL- 3-09003A
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PUVP ASSEMBLY, EXPEDI ENT REFUELER

TAMCN B1570 NSN 4930- 01-182-5028 I D 03707F
4320-01-113-7146 03707E
4320- 00- 232- 9236 03707C

DESCRI PTI ON AND FUNCTI ON

The Punp Assenbly, Expedi ent Refueler is a portable, conpact, self-
cont ai ned fuel punp delivery systemw th a nmaxi mum out put of 125 gallons per
mnute. This unit is to be used in conjunction with the Drum Fabric,
Col | apsi bl e, Liquid Fuel, 500-Gallon (TAMCN BO570). The conponents are
secured to a lightwei ght skid-pallet.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 243 | b
W dt h: 40 in
Lengt h: 50.6 in
Hei ght : 26.9 in
Cube: 31.5 ft?
Squar e St owage: 14.1 ft?2

For Conponents See SL-3-03707C
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HELI COPTER EXPEDI ENT REFUELI NG SYSTEM
TAMCN B1135 NSN 4930- 01-114-9930 I D 07387C
4930- 00- 188-1701 07387B
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DESCRI PTI ON AND FUNCTI ON

The Hel i copter Expedient Refueling Systemis an air-transportable fue
di spensing systemfor use in forward areas. It is capable of receiving and
di spensing up to 9,000 gallons of fuel at the rate of 125 gallons per m nute.
The systemis conprised of eighteen 500-gallon collapsible drunms and assorted
fuel dispensing hardware.

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 6,134 Ib
W dt h: 900 in
Lengt h: 1,800 in
Hei ght : 144 in
Cube: 135,000 ft?3
Squar e St owage: 11,250 ft?

MAJOR COVPONENTS

Qy Nonencl at ur e
18 500-gal I on col | apsi bl e tanks
2 punp assenblies, 100-125 gpm
2 filter-separator assenblies

For Conponents See SL-3-07387C
SL-3-07387B
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FUEL DI SPENSI NG SYSTEM TACTI CAL Al RFI ELD

TAMCN B0675 NSN 4930- 01- 094- 0026 I D 07391B

DEUM LMLOADSG LWITE

DESCRI PTI ON AND FUNCTI ON

The Fuel Dispensing System Tactical Airfield is an assenbly of fue
di spensi ng and fuel drum | oadi ng/ unl oadi ng equi pment. The systemis capabl e
of receiving and storing 120,000 gallons of aircraft fuel and sinultaneously
di spensing fuel at six refueling stations.
Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 36,327 1Ib
W dt h: 203 in
Lengt h: 420 in
Hei ght : 52.9 in
Cube: 2,610.1 ft3
Squar e St owage: 592.1 ft?

MAJOR COVPONENTS
y Nonencl at ur e
20, 000 gal coll apsible tank

trailer nmounted fuel punp, 350 gpm 600 gpm
350 gpmfilter separator

o wo Q

For Conponents See SL-3-07391B

100



FUEL

SYSTEM

TAMCN B0685

AMPHI Bl QUS ASSAULT, 600, 000 GALLON CAPACI TY

NSN 4930-01-113-9173

I D 06674C

Legend:
e o ——==— 2" Suction Hose Z Fuel Monitor Assembly
{3 7 iEpensing
¢ Regalator Assembly _}‘;:i Manilold Assembly 'am Pump Asse:mbhr
s S Y Wye Aszembly CAA B Meter Monilor Asa.
T o Strainer Assambly e
(E 20,000 GAL Tank Ass. [] 4%5 Reducer Ass.
¢ e Preasure Locking Noz- ¢ B x 4 Reducer Ass.
{j\ zle Assembly
S e RSy CAL G S e As X Gate Valve Assembly
(_3 Flanged Coupler —— B" DMscharge Hose
4 Flanged Adapter
=== 4" Dischirge Hose ~—— 2" Discharge Hose ——— 4" Bucliun Hose
DESCRI PTI ON AND FUNCTI ON
The Fuel System Anphi bi ous Assault, 600,000 Gallon Capacity is an

assenbl age of a number of self-contained unit conponents capabl e of

SSEA

recei ving, storing, and bul k reducing aviation turbine and ground fuels.

Action Code:
OPERATI NG AND SHI PPI NG DATA
Qper ati ng Mode Shi ppi ng Mbde

Wi ght : 140,164 I b

W dt h: 630 in

Lengt h: 650 in

Hei ght : 48 in

Cube: 11,375 ft?

Squar e St owage: 2,843.8 ft?

MAJOR SUBSYSTEMS

Qy Nonencl at ur e

1 beach unl oadi ng assenbly

1 drum unl oadi ng assenbly

2 booster punp assenblies

5 tank farms, 120,000 gal capacity
2 fuel dispensing assenblies,

2 adapter assenblies

For Conponents See SL-3-06674C
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DRUM FABRI C, COLLAPSI BLE, LIQU D FUEL, 500 GALLON

TAMCN B0570 NSN 8110- 00- 965- 2313 I D 04486B

SAME AS COLLAPSI BLE WATER DRUM AND
BLACK | N COLOR

DESCRI PTI ON AND FUNCTI ON

The Drum Fabric, Collapsible, Liquid Fuel, 500 Gallon is a durable,
non-vented, hernetically sealed, collapsible fabric container used to store
or transport gasoline, oil, lubricants, diesel and jet fuels, and other
petrol eum products. It is cylindrical when filled to capacity. Yoke, Tow ng
and Lifting (TAMCN B2730) is required if the drumis to be towed or lifted.
This unit may be air-dropped. The drumis supported by the Punp Assenbly,
Expedi ent Refuel er (TAMCN B1570).

Action Code: SSEA

OPERATI NG AND SHI PPI NG DATA

Qper ati ng Mode Shi ppi ng Mbde
Wi ght : 3,235 Ib (Full) 365 | b (Empty)
W dt h: 47 in 42 in
Lengt h: 80 in 80 in
Hei ght : 32 in 15 in
Cube: 69.6 ft? 29.2 ft?
Squar e St owage: 26.1 ft2 23.3 ft?2

For Conponents See SL- 3-04486B
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TRUCK, UTILITY, CARGO TROOP, 1% TON

TAMCN D1158

DESCRI PTON AND FUNCTI ON

MB98 series of vehicles are designed for use over all types of roads as
wel |l as cross-country in all weather conditions. Comonly known as the high
Mobility, Milti-Purpose, Wheel ed Vehicle(HWW). Four wheel drive, hydraulic
servi ce brakes, nechanical parking brake. Al are equipped with a rear
pintle hook for towing. Tiedown and lifting eyes are comon to all in the
MB98 series. Al in this series have run-flat tires good for 20 m|es.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 5, 060
W dt h: 85"
Lengt h: 180"
Hei ght : 69" reduci ble to 55"
Cube: 488 ft3
Fuel type: Di ese
Fuel capacity: 25 US ga
Fuel consunpti on: 1.7 gal/hr
For di ng dept h: 30" as built, 60" with fording kit
Passenger capacity: 9 pl us operator
Cargo capacity: 2,500 | bs
VARI ATl ONS
MB98 — Cargo /troop carrier MB96 — 2 litter anmbul ance, Arnored
MLO38 — Cargo/troop carrier w w nch MBO7 — 4 litter anmbul ance, Arnored
MLO36 — TOWcarrier, Arnored w w nch MLO35 — 2 litter anbul ance, Soft top

( TAVCN D1002)
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TAMCN D1059

MP23 Wo wi nch, MP25 w wi nch.

TRUCK, CARGO, DROPSIDE, 5 TON

DESCRI PTI ON AND FUNCTI ON

Used to transport cargo and troops. Renovable

dropsides and tailgate permt hauling extra wi de | oads and easy access for

unl oadi ng cargo.

Troop seats, bows and canvas are avail abl e.

Has a rear

pintle hook for towing or tiedown, lifting shackles for air, sea, or rail
Al so equi pped with front and rear servicing couplings for inproved tow ng of

di sabl ed vehi cl es.

Wi ght :
W dt h:
Lengt h:
Hei ght :
Cube:

Fuel type:

Fuel capacity:
Fuel consunpti on:
For di ng dept h:

Passenger capacity:

Cargo capacity:

OPERATI NG AND SHI PPI NG DATA

5, 060

85”

180"

69” reducible to 55"
488 ft?3

Di ese

25 US gal

1.7 gal/hr

30" as built, 60" with fording kit
9 pl us operator

2,500 I bs
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TRUCK, CARGO, XLWB, 5 TON

TAMCN D1061

DESCRI PTI ON AND FUNCTI ON

MB27 w/ o wi nch, MI28 w wi nch. Sanme characteristics as MB23, but with an
additional 76 inches of bed length. Sides are permanently welded in the up
position. The vehicle has arear pintle hook for towing and tiedown, lifting
shackles for air, sea, or rail. Al so equipped with front and rear servicing
couplings for inproved towi ng of disabled vehicles.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 25,620 I bs

W dt h: 98 in

Lengt h: 410 in

Hei ght : 124 in, reducable to 94 in
Cube: 2,176 ft3

Fuel type: Di ese

Fuel capacity: 81 US ga

Fuel consunpti on: 11.5 gal / hr

Payl oad 20,000 I bs
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TRUCK, DUMP, 5 TON

TAMCN D1072

=<

DESCRI PTI ON AND FUNCTI ON

MB29 w/ o wi nch, m®30 w w nch. Used for hauling and dunping. Able to
hol d side racks, troop seats, bows, and canvas for troop transport. Has a
rear pintle hook for towing and tiedown, lifting shackles for air, rail, and
sea. Also equipped with front and rear servicing couplings for inproved
tow ng of disabled vehicles.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 24,960 | bs

W dt h: 97 in

Lengt h: 295 in

Hei ght : 124 in

Cube: 1,552 ft?3

Fuel type: Di ese

Fuel capacity: 116 US ga

Fuel consunpti on: 11.5 gal / hr

Payl oad: 5 cu yd (8 cu yd heaped)
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TRUCK, WRECKER, 5 TON

TAMCN:  D1212

DESCRI PTI ON AND FUNCTI ON

MB36 is used for wecker and sal vage operations. Has a revol ving
hydraulic crane with sel f-supporting extendabl e boom Boomto-ground
supports and outriggers provided. Also has front and rear wi nches. Has a
rear pintle hook for towing or tiedown, lifting shckles for air, sea, or
rail. Al so equipped with front and rear servicing couplings for inproved
tow ng of disabled vehicles.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 36,910 I bs
W dt h: 98 in
Lengt h: 362 in
Hei ght : 120 in, reducable to 109 in
Cube: 2,203 ft3
Fuel type: Di ese
Fuel capacity: 139 US ga
Fuel consunpti on: 13 gal / hr
Front w nch capacity: 20,000 I bs
Rear wi nch capacity: 45,000 | bs
Crane capacity: 20,000 I bs
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TRAI LER, TANK, WATER 400 GALLON, 1-1/2 TON, 2 WHEEL

TAMCN:  D0880

DESCRI PTI ON AND FUNCTI ON

Desi gned to transport potable or nonpotable water on highways and cross
country terrain. The water tank is constructed of stainless steel with
doubl e walls. Two inches of urethane foamis used as insulation between the
wall's. It is equipped with dispensing equipnent consisting of four bronze
faucets, a rear self drain faucet and brass piping. A shut-off valve is
provided to conpl ete drai nage fromthe exterior plunmbing. A manhole |ocated
on top of the tank provides access for bulk filling and cl eaning. The
trailer is also equipped with a bracket at the manhole to allow for heating
of the water with the standard Ms7 i mmersion heater. The trailer can be
towed on hi ghways at 50 MPH and cross-country at 30 MPH by 2-1/2 ton or
| arger vehicles.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 2,800 | bs
W dt h: 80.3 in
Lengt h: 161.5 in
Hei ght : 79.3 in
Cube: 595 ft?3
Squar e: 90 ft?
Fuel type: Di ese
Cargo capacity: 3,332 | bs
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CHASSI S, TRAI LER, GENERAL PUPCSE, 3-1/2 TON, 2 WHEEL

TAMCN:  D0080 NSN:. 2330 00 542 2831 I D: 05945A

=

- & ik
[ ".-...'I..:bﬁ‘: i

DESCRI PTI ON AND FUNCTI ON

The MB53 is a single axle, 2-wheel, heavy duty chassis designed to be
towed by 2-1/2 or 5 ton trucks equipped with towng pintles. It is designed
to 7,000 I bs such as generators, air conpressors, and welders. The M353 has
a raised A-franme bolted to the front of the chassis with an attached | unette,
saftey chains, lifting shackles and bars for handling. The frame has stee
wheel covers and two hand brake | evers nounted forward of the wheels beside
the swivel caster landing gear. There are two rubber tires nmounted on
retractabl e | anding gear located on the front corners. The |anding gear are
also used to level the trailer when | oaded and stationary. Maximm tow ng
speed for the M#%t is 50 MPH on hi ghways and 25 MPH cross-country.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 2,650 | bs

W dt h: 95.9 in

Lengt h: 187.5 in

Hei ght : 48,125 in

Cube: 539 ft?3

Squar e: 127 ft2

Cargo capacity: 7,000 | bs cross country

8, 000 | bs hi ghway

109



TRAI LER, CARGO, 1-1/2 TON, 2 WHEEL

DESCRI PTI ON AND FUNCTI ON

The MLO5 is a 2-wheel, single axle trailer with | eaf-spring suspension
designed to be towed by 2-1/1 ton and | arger vehicles equi pped with tow ng
pintles. It has a wel ded box cargo body nounted on a wel ded steel frane.
The frame includes an intergral A-frane with a towing lunette and retractable
| andi ng gear to support the front of the trailer when uncoupled fromits
prime mover. The trailer has manual |y operated parking brake, 24-volt
el ectrical system and autonmatic enmergency braking systemin case the trailer
breaks away fromthe prine nover. The cargo body includes a tail gate,
removabl e wooden side extensions and a tarpulin.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 2,650 | bs

W dt h: 83 in

Lengt h: 165.5 in

Hei ght : 98 in, reducible to 55 in
Cube: 779 ft?

Squar e: 95 ft?

Cargo capacity: 3,000 I bs
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TRUCK, TRACTOR, 5 TON

TAMCN D1134

DESCRI PTI ON AND FUNCTI ON

MB31 w o winch, MB32 w w nch. Both equipped with a fifth wheel and used
to haul semtrailers, typically the MB70 Refueler. Fifth wheel is capable of
pivoting 21 degrees up, 15 degrees down, or 7 degrees sideways. Has a rear
pintle hook for towing or tiedown, lifting shackles for air, sea, or rail
Al so equi pped with front and rear servicing couplings for inproved tow ng of
di sabl ed vehi cl es.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 19,895 I bs

W dt h: 97 in

Lengt h: 265 in

Hei ght : 121 in, reducable to 94 in
Cube: 1,403 ft?3

Fuel type: Di ese

Fuel capacity: 116 US ga

Fuel consunpti on: 11.5 gal / hr
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SEM TRAI LER, LOW BED, 40 TON, CONSTRUCTI ON EQUI PMENT TRANSPORTER

TAMCN:  D0235

DESCRI PTI ON AND FUNCTI ON

The MB70Al is a newer version of the MB70 with the sane m ssion of
transporting construction equi pment and material. It is towed by the MK
48/ 16 LVS sem trailer adapter configuration. The sem trailer can transport
a payl oad of 40 tons cross-country at 20 MPH and on hi ghway at 40 MPH.  The
gooseneck of the MB70Al drops down to forma ranp for |oadi ng and unl oadi ng
of equipnment. To widen the bed and to help stabilize and support the | oad,
twenty

OPERATI NG AND SHI PPI NG DATA

Wi ght : 19, 000 I bs

W dt h: 96 in, expandable to 120 in
Lengt h: 510 in

Hei ght : 72.87 in

Cube: 2,068 ft3

Squar e: 340 ft?

Cargo capacity: 40 tons
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TAMCN:  D2015

SEM TRAI LER, TANK, 5,00 GAL, Al RCRAFT REFUELER

NSN: 2330 01 050 5635

Wi ght :
W dt h:
Lengt h:
Hei ght :
Cube:
Squar e:

Fuel
Fuel

type:

For di ng dept h:

capacity:

| D: 08089A

DESCRI PTI ON AND FUNCTI ON

OPERATI NG AND SHI PPI NG DATA

15, 300 | bs
96 in

366 in
104.5 in
2,126 ft3
244 ft?

Di ese

5000 gal hwy

3800 gal cross country
depends on prine nover,
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TAMCN D0209

POAER UNI' T, FRONT, 4X4

DESCRI PTI ON AND FUNCTI ON

MK 48 contains the entire power train conponents and is the primary
source of power for all four trailers. It has the ability to turn while the
trailer remains in place. The MK 48 has articul ated steering, both sets of
wheel s can turn the same direction. The MK 48 in conjunction with one of the
four trailers nakes up the Logistics Vehicle System (LVS)

OPERATI NG AND SHI PPI NG DATA

Wi ght : 25,300 I bs
W dt h: 96 in

Lengt h: 239 in

Hei ght : 102 in

Cube: 1,917 ft?3
Fuel type: Di ese

Fuel capacity: 75 ga

Fuel consunpti on: 16. 66 gal / hr
For di ng dept h: 60 in

Tow ng capacity:

64,000 | bs GVW
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TRAI LER, POWNERED, CONTAlI NER HAULER

TAMCN:  D0876

DESCRI PTI ON AND FUNCTI ON

MK 48/ 14’ s primary mssion is to transport |SQ ANSI contai ners,
standardi zed cargo, shelters and functional nodules fromthe | andi ng beach to
unit supply points. The bed of the MK14 is steel, 20x8 ft with I SO ANS
contai ner locks. An additional MK 14 may be pulled in tandem using a rear
body towing unit. My be airlifted by a CH53E. Turning radius is 38.5 ft.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 16, 000 | bs
W dt h: 96 in
Lengt h: 240 in
Hei ght : 61 in
Cube: 667 ft?3
Payl oad:
Of road 12.5 tons
H ghway 22.5 tons

115



TAMCN:  D0O877

TRAI LER

PONERED, WRECKER/ RECOVERY

MK 48/ 15 is primarily used for

DESCRI PTI ON AND FUNCTI ON

recovery of all LVS vehicles. It is also

capable of lifting and towing all other nmotor transport vehicles. A rear

wi nch enables the freeing of nmired vehicles.

The MK 48/ 15 al so contains a

crane for | oading equi pnrent and | SO containers onto it’'s 7 foot bed. A
renote control allows the operation of crane and wi nch from a distance.

Wi ght :
W dt h:
Lengt h:
Hei ght :
Cube:

Fuel type:
Fuel capacity:

Fuel consunpti on:

Payl oad:

Lifting capacity:

Cr ane:

OPERATI NG AND SHI PPI NG DATA

28,400 | bs
96 in
228 in
96 in
1,280 ft3

Di esel

10 tons

9, 000 | bs

Rear wi nch:
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TRAI LER, POAERED, FI FTH WHEEL, SEMM TRAI LER ADAPTER

TAMCN:  D0878

DESCRI PTI ON AND FUNCTI ON

Mk 48/ 16 is used to transport sem-trailers with 3.5 inch ki ngpins,
typically the 870 trailer. It also has a pintle hook for tow ng other
trailers. It contains a renote control for operation of the winch. Fifth
wheel is fully oscillating.

OPERATI NG AND SHI PPI NG DATA

Wi ght : 16, 200 | bs
W dt h: 96 in
Lengt h: 195 in

Hei ght : 87 in
Cube: 943 ft?3

Pul I'i ng capacity:
Rear wi nch: 60,000 | bs
Fi ft h wheel : 46, 000 | bs
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TRAI LER, POWNERED, DROPSI DE, CARGO W CRANE

TAMCN:  D0879

DESCRI PTI ON AND FUNCTI ON

MK 48/ 17 is used primarily to transport palletized cargo and | SQ ANS
contai ners. Side panels can be dropped for ease in |oading nad unl oadi ng.
Si de panel s al so provide troop seats, bows, and canvas. A material handling
crane is nmounted on back to | oad and unload. MK 48/ 17 is also intended to tow
and position the M98 Howitzer and its ordanace. The steel beb is 16 feet
long, 8 feet wide and contains ISP | ocks

OPERATI NG AND SHI PPI NG DATA

Wi ght : 21,900 I bs
W dt h: 96 in
Lengt h: 240 in

Hei ght : 96 in
Cube: 1,280 ft?3
Fuel type: Di ese

Fuel capacity:
Fuel consunpti on:

Cargo capacity:
O f road: 10 tons
On road: 20 tons
Crane capacity: 9,000 | bs

118



SELF LOADI NG CONTAI NER AND RI BBON BRI DGE TRANSPORTER

TAMCN:.  D0881

DESCRI PTI ON AND FUNCTI ON

The MK 48/ 18 is capable of self |oading and off loading fully | oaded 20
foot standard containers, the R bbon Bridge interior and ranp bays, and the
Bridge Erection Boat. The MK 48/ 18Al1 is currently being produced and differs
fromthe MK18 in the | oading and off | oadi ng mechani sm

OPERATI NG AND SHI PPI NG DATA

Wi ght : 45, 400 | bs
W dt h: 101 in
Lengt h: 461 in

Hei ght : 148 in
Cube: 3,407 ft3

Cargo capacity:
On road 44,200 | bs
Of road 25,000 | bs
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‘ " LESSON 1: comerete Mix Proportions *
1. COMPONENTS OF CONCRETE (Para 1-1, FM 5-742, pg 1-1).
2. DESIRABLE PROPERTIES OF CONCRETE (Para 1-3 & 4, FM 5-742, pg 1-3).
a.' Plastic Concrete is easily molded.
1. Workability 2.  Bomogeneity 3. Uniformity
~b. Hardened Concrete has completed hydration. |
l. Strength 2. Durability 3. watertightnesg

3. PORTLAND CEMENT (Para 2-1, FM 5=742, pg 2-1).

a. Standard .mrpes. Name Design Strength at
(1) I Normal 28 days
(2) II Modified 45 days
(3) IIz High-Early 7 days
(4) Iv Low Beat 90 days
(5) v Sulfate Resistant 60 days

'b. Properties

‘ (1) Specific Gravity -

(2) Weight /Sack - 1b/sack
(3) Volume/Sack - 1l sack = cubic foot

4. WATER (Para 2-3, FM 5-742, pg 2-3).
/a. Water - free of organics, oils, acids, alkalies

b. sSalt Water - reduces strength 10-20%; should not be used in
reinforced concrete

€. Amount - 4-7 gallons per sack - 2 1/2 gallons (hydration)
11/2 to 4 1/2 gallons (workability)
d. Weight - 1bs per gallon
1bs per cubic foot
€. Rule of thumb for ordering water is 8 gal. per sack of cement.

£. Specific Gravity of water is

® :




S. WATER/CEMENT RATIO (W/C).

a. Expressed as a decimal: mathematjical relationship between the
Weight of Water per unit volume of concrete and the Weight of Cement per
unit volume of concrete. ‘

Example: W/C of .50 = 300 lbs of water per cubic vard of concrete

600 1bs of cement per cubic yard of concrete

b. Expressed in gallons of water per sack of cement:

Example: 5.6 gallons of water/sack of cement
Note: This is egqual to a W/C ratio of 0.50. -

x 8.33 1lb/gal =
94 lb/sack

6. AGGREGATES ..(Para 2-4, FM 5-742, pg 2-5).

a. Purpose
_ (1)  Reduce Shrinkage Cracks

- {2) Economy
b. Specific Properties
(1) Fine Aggregate (Sand)
(a) Gradation: Passes #4 sieve, retained on #200 sieve.
() Fineness Modulus -~ An index to the relative fineness or
coarseness of fine aggregate with typical values ranging from 2.3 to 3.1.
(FM 5-742, pg 2-7)

(¢) Maximum Allowable Fines - (percent by weight of material
finer than a No. 200 sieve.) ‘

= Abrasive Structure < L

= Non Abrasive Structure < s




(2)

Coarse Aggregate (Gravel)

(a) Gradation: Passes 3 inch sieve, retained on #4 sieve.

{b) Maximum Allowable fines < %.

(c) Maximum Size Aggregate (MSA) (FM 5-742, pg 2-8)

P

e W N

o

MSA < 1/5 of the WALL thickness.

MSA £ 1/3 of the SLAB thickness.

MSA € 3/4 of the (MCS) minimum clear space.
MSA for the type of nu.x:.ng equipmen_t.

11-s < 3° |

Select the smallest of the four rules.

c. Moisture Conditions (Para 2-4h, FM 5-742, pg 2-10)

7. AIR ENTRAINMENT (Para 2-8, FM 5-742, pg 2-14).

a. Advantages - Increases Durability, Workability and Watertightness

b. Disadvantages - Decreases Strength (.5% for 1% air)

€. Methods -~

(1) Air entraining cement
(2) Chemical Admixtures

EXAMPLE PROBLEM: Obtain the preliminary proportions for a one cubic yard
concrete mix to be used in a reinforced concrete retaining wall. It will
be constructed at Camp Lejeune, BC. The climate is extreme. An 1ll-S Mixer

{Figure 3~5, pg 3-15.)

is available.

SPECIFICATIONS

Strength € 28 days - 3,000 psi
Cement Types Available - I, IA, IIIX
Water available £rom a potable source

B.U.W, SFIRES

Fine Aggregate: F.M. S.G.
Source A 2.50 2.65 120 1lb/ct 4
Source B 2.95 2.60 125 lb/cf 6
Course Aggregate: IYPE_ MSh S-G. B.U.W SFINES
Source A Gravel 2"(-) 2.85 110 lb/ef 0.5
Source B Gravel 1"(-) 2.69 95 lb/ct 1.0
Source C Gravel 1/2%(-) 2.70 103 1lb/cf 1.3



PROCEDURE

(1) Select Cement Type:

a. Availability I, IA, TIY
b. Climate EXTREME
€. Specifications 3,000 PSY

(2) Select Aggregates:
a. Fine Aggregate
(1) Source
{2) Fineness L(odulgs {FX)
(3) Specific Gravity (SG)
(4) Bulk Unit Weight (BUW)

(5) Percent Fines

1

b. Coarse Aggregate

(1) Maximum Size Aggregate alowable for the project:

'1/5 x Thickness of Wall = 1/5 x =
1/3 x Thickness of Slab = 1/3 x =
3/4 x Min. clear space = 3/4 x =

MSA for mixing equipment 1 1/2 " or 3" =

MSA for the Project (Smallest of above) =

(2) Chosen Aggreg_ate

{a) Source

(b) Type

(c) Max. size aggregate (ﬁSA)

(d) Specific Gravity (SG)

(e) Bulk Unit Weight (BUW)

(f) Percent ri.nes




(3)

4)
5)

(6)

(7)

Select Water/Cement Ratio:
(2) Strength (Table 3-2, FM 5-742 Pg. 3=2) =

(b) Durability/ﬂatertightneg_s: =
(Table 3-1, FM 5-742, Pg. 3-2)

(¢c) Choose the lowest of the above; w/c Ratio =

Select Design Slump (Table 3-4, FM 5-742 Pg. 3-5):

Select Water Content and Percent Air:
(Table 3-3, FM 5-742 Pg 3-4)

(2) Water Content

{b) Percent air

Calculaté Cement Content:

Cement = Water (lb/cu yd) = =

W/C ratio

Calculate Gravel .Content: (Table 3-6, FM 5-742 Pg. 3-10)

(a) Loose Volume of Gravel =

(b) Weight of Gravel = BUW x Loose Volume




(8) Calculate Sand Content:

{a) Convert to Absolute Volumes

1 Cement = lb of cement = =
3.15 x 62.4

N

Water = 1_1b of water = ] ’ =
1.0 x 62.4

Gravel = 1lb of avel = =
s.G. x 6204

W

.Air = Percent Air x 27 cf/cy = - x 27 =

)

5 Partial Volume (PV) = Summation =

(b) Absolute Volume of Sand = 27 - PV

27 -

(c) Weight of Sand # Abs Vol x S.G. x 62.4

x x 62.4 =

‘(d) Loose Volume Sand = Weight of Sand = =
BUW Sand




(9) Preliminary Mix Proportions for a one cubic yard batch:

SUMMARY
Cement 1bs/cy ' - sacks/cy
Water 1bs/cy ‘ gallons/cy
Sand ___1bs/cy cf/cy
Gravel ' _lbs/ey cf/cy .
air s
Slump . : in.

NOTE: These proportions assume a Saturated Surface Dry (SSD) moisture
condition for the aggregates. Adjustment must be made for the actual
moisture condition of the aggregates on the job site. The procedure will
be covered in the Quality Control Block.



REVIEW PROBLEM:

1. What is the water/cement ratio of the concrete used in the construction
of a reinforced concrete wall in a severe climate? There is 1 1/2 inches
of concrete cover over the reinforcing steel. The concrete will be air
entrained and must have a compressxve strength of at least 3,000 pounds
(1bs) per sguare inch.

2. Express a water/cement ratio of 6 gallons/ sack in a decimal feorm.
3. What is the specific gravity for portland cement?

4. What is the maximum allowable f:.nes for coarse aggregates used in
concrete production?

5. What amount of 2 inch coarse aggregate should be used in a cubic yard
batch of concrete if the fine aggregate has a fineness modulus of 2.75?2

6. If the Partial Volume (the summation of the absolute volumes of the
cexent, water, coarse aggregate, and air) of a concrete mix is 19.63 cubic
feet, what is the loose volume of sand required for the mix? The sand has
a Specific Gravity of 2.60 and a Bulk Unit Weight of 115 pounds.

7. 1f your compressive strength is 3000 psi, how many pounds of cement
will be reguired? You will be constructing a sea wall which must be
watertight and will be located in a severe climate. Only Type IIA cement
is available. MSA is 1 inch, and the slump is 4 inches.




1lESSON 2: Concrete Formwork
1. TFORCES ON FORKWORK
a. Hydrostat:.c Fluid Pressure (Fig 4-3, FM 5-742, Pg 4-5)

P max = 150 + 9000 R forR<7£t/hr,I=°F
T .

b. Rate of placement (R) is expressed in feet per hour. For an
ecocnonical form design, the recomended placement rate should not exceed §

feet per hour.

¢. There are two stipulations. P max ca.nnéf exceed 2000 psf for wall
forms and 3,000 psf for column forms. '

d. External Forces - wind, men, and equipment will move forms out of
Place or tend to tip them over. Braces are used to prevent this possible
movement.

2. WALL FORM DESIGN.
a. Nomenclature (Fig. 4-1, FM 5-742, pg 4-2)

b. Design Proce;inre (Para 4-7, FM 5;742, Pg 4-4)



EXAMPLE PROELEM: Design the forms for the concrete retaining wall in : '
lesson 1 (fig. 3-5, Pg.3-15). An 11-5 Mixer will be used. - It can produce

1 cy of concrete every 12 min. Materials available are 3/4-inch plywood,

2-inch by 4~-inch lumber, and #8 tie wire. The concrete temperature is

estimated to be 70 degrees Fahrenheit.

PROCEDURE

(1) Select Materials and Grain Direction:

(2) Mixer Output:

Mixer Capacity 11 (ef) x 60 minfhr x # Mivers = Mixer Output

Batching Cycle (min)

f{cf) x 60 min/hr x = cf/hr
- (min)

(3) 7P1a.n Area:
Length (ft) x width (ft)_s Plan Area sf

(££) X (ft) = sf

(4) Rate of placement:

Mixer Output = Rate in ft/hr
Plan Area

{cf/hr) = ft/hr
(sf)

(5) Estimated Concrete Temperature =

10



‘ (6) Concrete Pressure (Figure 4-3, FM 5-742, pg.4-5):
= lb/sf

(7) Maximum Stud Spacing (Table 4-1 board sheathing or 4-2 plywood
sheathing, FM 5-742, pg. 4-5,6):

(8) Uniform Load on the Stud (ULS):

Concrete Pressure (1b/sf) x Stud Spacing (in) = ULS

12 in/ft

(In/sf) X (in) = 1b/1f
12 in/ft

(9) Maximum Wale Spacing (Table 4-3, FM 5-742 pg. 4~7):

= an

(10) Uniform lLoad on the Wale (ULW):

‘ Conecrete ssure (lb/sf) x Wale cing (in) = ULW
: . 12 in/ft :

(1b/sf) X tin) = 1b/1f
12 in/ft

(11) Tie Spacing based on ULW (Table 4-3 or 4-4, FM 5-742 pg. 4~7):

TS (wale) = in

®



(12) Tie Spacing based on the strength of the tie ('.l‘able 4-5, FM 5-742
Pg. 4-8): (round down)

Tie Strength ({1b) x 12 in/ft = Tie spacing (tie)

ULW (1b/1f)

(1b) x 32 in/ft = __in
(1b/1£)

(13) Maximum Tie Spacing (smaller of 11 and 12) =

(14) Adjusted Tie/Stud Spacing (Wire Ties Only):

TS = |

Ss =

Select the smaller of the two.

(15) Required number of studs per side. (Round up)

dength of form (ft) x 12 (in/ft) + 1 = # gtuds

stud spacing (in)

(£t) X 12 (in/ft) + 1 =

(in)

Note: The spacing between the last two studs may be less than the maximum
allowable spacing.




. (16) Reguired number of .wales per side. (round up)

height of form (ft) x 12 (in/ft) = # wales
wale spacing (in)

~(ft) X 12 (in/ft) =
(in) :

(17) Time required to place concrete.

geig'ht of form (ft) = Time Required

rate of placement

(£t) = hr

(ft/hr)
SUMMARY
nent Material Spaecing (in) Quantity
.Sheathing —
‘ ' Studs. —_— —_— —_—
Wales 7 : .
Ties -_ - _

® .



3. ERACES FOR WALL FORMS (pa;ta.gra.ph 4-8, FM 5-742).
a. Nomenclature. (Figure 4-;!, FM 5;742 Pg. 4-12)
b, Design.
{1) Exact (Para 4-8, FM 5-&42, Pg 4-10)
(2) Expedient
a) Brace every stud or every other stud
Ab) Ensure brace angle is between 20 to 60 degrees.

c¢)- Brace supports are required if angle brace is greater
than 6.5 feet.

14



REVIEW PROBLEMS

1. Which components qf wall forms resists external forces (men, wind,
equipment)?

2. Design the formwork for a concrete wall that is to be 5 feet high, 140
feet long, and 18 inches thick. You will be mixing the concrete with three
11-s mixers (11 CF capacity), each having a batch cycle time of 5 minutes.
The concrete temperature is expected to be 80 degrees Fahrenheit. Determine
the number of studs, wales and ties required for the wall forms. The
materials available are listed below.

Materials

1* x 12" boards

2° x 4 for studs

2" x 4" doubled for wales
3,000 1b snap ties

3. Design the formwork for a concrete wall that is to be 6.5 feet high, 92
feet long, and 12 inches thick. You will use three 11-S Mixers with a batch
cycle 1 cubic yard every 4 minutes. The concrete temperature is expected to
be 50 degrees fahrenheit. Determine the stud spacing, wale spacing, and
tie spacing required . The materials available are listed below.

Materials

§/8*" plywood sheathing
2" x 4% lumber for studs
4" x 4" lumber for wales
#9 wire for ties

4. Refer to question 3. What is the wale spacing and tie spacing if the
sheathing is used the weakway? -

15



LESSON 3: Concrete Slab On Grade Thickness Design

1. Bagic Assumptions.

a@. Minimum slab thickness for class 1, 2, and 3 floors will be 4
inches. ‘

b. Only flexural strength and load area will be considered.

-€. Edges will be thickened by 50% if they receive loads.

2. Construction Methods.

a. Use a free draining material (coarse sand or gravel) under the
slab. ’

b. 2Always use some form of steel reinforcement -in the sglab.

¢. Cure the concrete properly.

16



EXAMPLE PROELEM: Determine the thickness of a slab on grade to be used as
a vehicle parking pad in a motor pool. The worst case expected Static Lead
on the concrete slab will be 9000 lbs acting over a 50 square inch loaded
area. The sla.b will experience foot and pneumat:.c wheel loads.

PROCEDURE
1. Determine floor classification (table 4-9, pg 4-20, FX¥ 5-742).
2. Detemine mzm.mmn ccmpress;ve sttength = (table &-10, pg 4-20,
FM 5-742). ’

Fle =

3. Determine allowable flexural tensile strength.
Fy = 4.6 F'e

4.6 X =

4. Determine the Equivalent Static Load (ESL).
ESL = SL x (1+25%)

X 1.2 =

5. Determine the Corrected Equivalent Static Load (CESL).

CESL = ESL x 300
Fe

X 300 =

6. Determine slab thickness (figure 4-6, pg 4-21, FM 5-742)

7. Determine minimum cement content. (Table 4-11, pg 4-21, FM 5-742.)

17



REVIEW PROELEMS:

1. What factor must be taken into eonéideration if the loaded area of the
slab exceeds 80 sguare inches?

2. 1If the equivalent static locad (ESL) is equal ‘to 10,000 lbs and the -
allowable flexural tensile strength is egual to 272 psi calculate the slad
thickness when the loaded area is 60 sguare inches.

3. Using a static load of 10,200 1bs and a loaded area of 30 square inches,

determine the proper minimum slab thickness. You want a class 5 floer.

4. How can frost heave be Prevented under a slab on grade?

i8




" - LESSON 4: Concrete Mixing Equipment
1. Concrete Mixing Equipment Available at the Company Leve.l.
a. 11S MODEL MIXER
1) 11lcf capacity per batch.
(2) Drum rotation speed is 17 RPM when charged.
{3) Charging time takes 2 1/2 minutes.

- (4)  Mixing time is 1 1/2 minutes after all materials and water
are in the drum.

(5) Discharge time is 1 minute.

b. HAND MIXING. -One person can produce about 1 cubic yard per hour.

® .



1. BEow long will it take to produce 14 cubic yards of concrete with one
11l-S Mixer?

2. How long will it take to produce 61 cubic yards of concrete with two
11-s Mixers? ' ' :

3. How long will it take two pecple to produce 6 cubic yards of concrete
mixing by hand?

20



LESSON 5: Reinforced Concrete

1. BASIC THEORY (paragraph 6-1, FM 5-742, pg. 6~1).

2.

3.

IDERTIFICATION OF STEEL

a.

b.

Deformed Steel Bars (Table 6-1, FM 5-742, pg. 6~7)
Welded Wire Fabric (paragraph 6-6f, FM 5-742, pg. 6-13)
(1) Used to p:eveni: shrinkage cracks

(2) Does not add reinforcement

FABRICATION.

d.

d.

Splicing (Table 6-4, FM 5-742 pg. '6-9)

Lap Welded Wire Fabric one sguare plus 2 ‘inches
Cut Reinforcing Steel with:

(1) Boltcutters

(2) Backsaw

(3) Rebar Cutting Set

Bending of bars (Table 6-3, FM 5-742, pg. 6-8)

' PLACEMENT.

Spacing is based on specifications. Check alignment and overlap.
Cover Minimums (Table 6-2, FM 5-742 pg. 6-8) |
Tolerances .

(1) Specified by construction drawings

(2) Based on ACI 117-81

Supports (paragraph 6-6a, FM 5-742, pg. 6-10)
(1) Manufactured - Bigh Chairs, Bolsters

(2) Field Expedient - Wire Fabric, Mortar Cubes

21



5. DETERMINING REINFORCING REQUIREMENTS -

EXAMPLE PROBLEM: Determine the re:‘.nforcing.requirements for the Retaining
Wall shown on the next page. Develop a reinforcing bar schedule showing

location; size and spacing, length in place, number required, and
appropriate remarks. Design strength at 28 days is 3,000 psI.

BAR SCHEDULE

SIZE AND LENGTH . :
LOCATION SPACING OF UNIT QUANTITY SPLICE BOTES

22
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REVIEW PROELEMS

1. What is the minimum bend diameter for:

a. a #4 bar?

b. a #11 bar?

c. a #3 bar?

d. a #14 bar?

2. What is the minimum splice overlap for a #6 bar placed horizontally, 13

inches above the bottom of the form in 3,000 psi concrete?

‘3. How many vertical #6 rebars are required in a 120 foot long wall if

they are spaced 10" on center?
all sides.

4. What should be the minimum cover for a #6 bar in concrete that will be

exposed to the weather?

There is a 2 inch minimum clear space on
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‘ LESSON 6:

Quality Control

1. Planning Phase.

2. Testing Materials

(1)

2)

Cement

(a)

(b)

(c)

Storage
1 Keep Dry, Pelletized, Covered

2 Use old cement first

3 Stack 14 bags high if used < 60 days

4 stack 7 bags high if used > 60 days
Partial Hydration

d Lumpy, Gritty

2 Has lost some strength

3 Will not break down to powder
Warehouse Pack

1 Locks solid

2 Will return to powder form

3 Useable

Excess Fines on Sand (Para 4-11, TM 5-530)

(a)
(b)

Lab Test - Sieve Analysis
Field Test - 2" Sand, 3" Water

1 Shake

" 2 Let Stand 1 hour

3 1/8" silt or less is good sand
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(c) Course of aAction

1 Find another source
2 Resift, Wash _
" (3) Organi;: Materials on Aggregates (Pg 4-20, TM 5-530)
(a) Test Procedure - 4 oz Sand, 8 oz (3%) XaoOH
1 Shake, let stand one day
2 Clear liquid is good
(b) Courses of Actien
1 Dig deeper in é#nd source

2 Find another source
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‘ b. Materials Estimation (Para 3-9, FM 5-742, pg 3-14)

EXAMPLE PROBLEM: The S-3 has approved your mix design. He tells you to
order all of the components that you will need. Estimate the quantities of
cement, water, sand, and gravel required to construct the concrete
retaining wall from lesson 1 (fig. 3-5, pg. 3-15). Use the mix design from

lesson 1. '
SUMMARY
Cement 641.3 lbs/cy _§_.,8_ sacks/cy
Water 295 lbs/cy - ' ' 35.4 gallons/cy
Sand ~1045 1bs/cy 8.7 cou ft/ey
Gravel 1796 1bs/cy 18.9 cu f£t/cy
Procedure |
1. Project Volume = _L X _W X _H > 27 cf
. : : £t £t ft
) wall x x = cf 3 27 cf = . 4
Slab X x = cf 27 cf = cy
@ Total = oy
2. Volume > 200 CY, Waste Factor = 5%
Volume < 200 CY, Waste Factor = 10%

.Project Volume with the waste factor = PV (1 + WF)

X o= €y Round up

Order Ouantities

4. Water

S. Sand

6. Gravel
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2. Construction Phase

a. Prior to Mixing
1) Free Surface Moisture (Para 3-8, FM 5-742, pg 3-12)

EXAMPLE PROBLEM: The matetza.ls are on site and you are now ready to start
mixing operations. But, first you must check your aggregates for free
surface moisture. Adjust the mix proportions for the free surface moisture
on the aggregates. Your informed that you have 4% moisture on your fine °

_ aggregate and 1% moisture on your course aggregate.

SUMMARY
Cement 641.3  1lbs/cy 6.8  sacks/cy
Water . 295 lbs/cy 35.4 ga.lions/cy
Sand 1045 lbs/cy 8.7 cu ft/cy
Grave 1796 lbs/cy 8.9 cu ft/ey

Procedure

1. Determine the total amount of water om the aggregates.

2. Decrease the mixing water.

3. Adjust the aggregates by volume using the bulking facto: (BF) .
ohta:.ned from figure 3-4 on page 3-13.

_w-vau+xr) R ¢ = cf/cy

Adjusted Mix Design

Water

Sand

Gravel
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b. Prior to Placing (Para 5-22, FM 5-742, pg 5-15)

1)
(2)

3)

(4)

Check placement of forms and rebar

Slump Test (App A, FM 5-742, pg A-1)

(2) Test 3 times a day as specs dictate
(b) Acceptance #1 inch

Air Content (Air-entrained concrete only)
(a) Air Entrainment ﬁeter

(b) Acceptance +1%

COncretg Temperature

(a) Concrete Thermometer

(b) Acceptance +5 °r

(c) Adjustment Ra = (R4 x Ta)
Td

(1)
()
)

Isolation Joints
Control joints

Construction Joints
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d. Placing (Para 5-22 thru 5-25, FM 5-742)

(1) Against Previous Load
(2) Free Fall < 5°*
(3) Chutes no flatter than 3:1 and no stepper than 2:1

4) Vibration - every foot, 3-5 seconds

e. Finishing (Para 5-27 thru 5-30, FM 5-742)

(1) Screed
(2) Float
(3) Trowel .
(4) Finish

f. Anchor Bolts (Para 4-22, FX 5-742, pg 4-33)
1) Meet Specification

. (2) Properly aligned

g. Curing (Para 5-31, FM 5-742, pg 5-25)
(1) Moisture - (Table 5-5, FM 5-742, pg 5-27)
(2) ?empérature = 73 degrees Fahrenheit

(3) - Time - 3-14 days’
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h. Strength Tests For Hardened Concrete (Para 4-11, TM 5-530)

(1) Cylinders/Beams Acceptance #500 psi, Average number egquals
the design strength. ‘

(2) Rebound Method - Schmidt Hammer

(3) Penetration Method - Windsor Probe

(4) Core Sampling

3. Adverse Weather Conditions
a. Hot weather = (Para 5-33, FM 5-742, pg 5-29)

(1) Effects .

(@) Rapid Evapcration
- {(b) Flash Set - Cracking

(¢) Reduced Workability

(2) Courses of Action
(a2) Retarder Admi.xture
(b) Cool aggregates - Ice water
{c) Work at night
(d) Shade, Cover

(e) Flood, Spray
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b. cold Weather

(1) Effects
(a) Slow euring
(b) Freezing coxic;tete
(2) Courses of Action
(a) Acce}erato: Admixture = 2% CaCl
(b) Use Type III Cement
(c) BHeat Aggregates, Water
(d)' Insulate

(e) Enclose and heat structure

€. Wet Weather Concreting
(1) Effects

{a) Change water cement ratio

(b) Affect finish

(2) Courses of Action
(a) Delay project
(b) Cover '

(c) "Hicrease Crew size
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Review Problems

1. When storing bagged cement for over 90 days, is it a good practice to
store the bags in stacks that are 10-bags high?

2. How many sacks of cement, gallons ‘of water, tons of coarse aggregate;
and tons of fine-aggregate do you need to take to the construction site for
a concrete hard stand that is to be 20 feet by SO -feet by 10 inches? The
one cubic yard mix proportions for the project are summarized below.

Cement: - 789.% pounds
Water: 300.0 pounds
Sand: . 1,093.0 pounds
Gravel: . 1,923.0 pounds

3. Aadjust the mix proportions in problem 2 for aggregate moisture content.
The Material Quality Specialist®'s lab results are listed below.

Fine Aggregate: BUW = 103 lb/ct
Fineness Modulus = 3.0
Free Surface Moisture = 6.3%

Coarse Aggregate: MSA = 1 1/2"
BUM = 94 lb/cf
Free Surface Moisture = 0.5%

Give your answers in volumetrie units.

4. At what concrete temperature should you become concerned about hot
weather placing and curing? o

5. You are placing concrete into wall ferms that were designed for a
concrete temperature of 85 degrees and a placement rate of 5 ft/hr. The

_ concrete is being delivered to the forms at a temperature of 75 degrees. -
What should you do? '
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Appendix A
Concrete Fundamentals and Mix Design
Answers to Review Problems (page 8)

W/C for strength (Table 3-2): 0.46 | o
W/C for énrability/water tightness (Table 3-1) = 0.45 (thin secticn)

Use W/C = 0.45

2. A decimal W/C ratio is the ratio of the weight of water to the weight
of cement: ' -
6 llons/sack x £.33 s/gal = 0.83
94 lbs/sack
3. 3.1%
4. 1 percent by weight

Interpolating Table 3-6 with and MSA of 2 inches and a FM of 2.75:

FM | Loose Volume CA
2.60 20.5

2.75 €

2.80 20.0

First solve for a:

a/a = b/B
a = A(b)/B
a = (0.5 x 0.15)/0.20 = 0.375

Whete: A= 20.5 - 2000 = o.s
’ b - 2.75 - 2.60 = 0.15 °
B 2.80 - ) 2.60 = 002

Second solve for c:

€ =20.5 ~a
€ =.20.5 - 0.375 = 20.125 cf/cy = Loose Volume of Ca
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6. 2Absolute Volume of Sand = 27 cf - PV ) .
27 cf - 19.63 ¢f
7.37 ¢£

Weight of Sand = Abs. Vol. Sand x S. G. Sand x 62.4 lbs/cf
= 7.37 ¢f x 2.60 x62.4 1bs/ct
= 1195.7 lbs '

Loose Volume of Sand = (Weight of sand) /BUW sand
= 1195.7 1lbs / 115 lbs/cf
= 10.4 cf

7. Weight of cement = weight of water
w/e ratio

water = 295 lb/cy (table 3-3)
' w/c ratio - strength = .46 (table 3-2)
= watertightness =,45 (table 3-1)
- choose .45

cement = 295 1lb/ey = 655.6 lb/cy
-45 .

CONCRETE FORMWORK

Answers to ggview Problems (page 15)

1. The component which resists external forces on the forms is the

diagonal braces.
2. Wall Form Design:
(1) Select Materials.

Sheathing - 1* x 12" boards

Studs - 2" x 4*
Wales - 2" x 4
Ties - 3000 1b Snap Ties

(2) Mixer Output = 11 cf x 60 min/hr x 3 = 396 cf/hr

(3) Plan Area = 140" x 1.5' = 210 sf

(4) Rate of Placement (R) = 396 cf/hr = 1.5 ft/hr
210 s¢
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(5) Concrete Temperature = 80 degrees F
() Max. Conc. Pressure = 360 lb/sf (Figure 4-3)
{7) Stud Spacing = 18" (Table 4-1)

(8) ULS = 360 1b/ef x 18° = 540 1b/1f

12 in/ft
(9) Wale spacing = 24" (Table 4-3)

(10) ULW = 360 )b/sf x 24" = 720 1b/lf
12 in/ft

(11) TS (wale) = 30" (Table 4-4)

(12) TS (tie) = 3000 1b x 12 in/ft = SO"
720 1b/1f

{(13) Tie Spacing = 30"
(14) Tie - Stud Adjustment: N/A for tie rods

(15) No. Studs (one side) = 140' x 12 in/ft + 1 = 95
18 in

For both sides: 95 x 2 = 190 studs

NOTE: You mst\ also construct end wall forms for each end of the wall.
They will require one stud at each end plus cone in the center(the wall is
18" wide and the stud spacing is 18").

(16) RNo. Wales (one side) = 5' x 12 in/ft = 2.5 round to 3
24 in

NOTE: The wales should rap arcund the ends of the wall and connect to the
wale on the other side.

(17) Time Required = 5 ft = 2.6 hrs

1.9 ft/hr _
Pinzl Design

) Total
Component 7 Material Spacing (in) Ouantity
Sheathing ‘ 1® x 12*
Studs 2" x 4" (sgl) 18 198
Wales 2" x 4" (apl) 24 v 3
Ties 3000 1b snap ties 30 174
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3.

4.

Answers to Review Problems (page 15 cont.)

Wall Form Design:

1)

(2)

3)
4)

(5)
(6)

o

(&)

(%)
(10)

(11)

(12)

(13)
(24)
Refer
(1)
(2)

Select Materials

Sheathing - 5/8" plywood

Studs - 2" x 4" lumber

Wales - 4" x 4" lumber

Ties - 1420 1b wire

Mixer Output = 11 ef x 60 min/hr x 3 = 396 cf/hr
' _ 5 min .

Plan Area = 92°' x 1* = 92 gf

Rate of Placement (R) = 396 ef/hr = 4.3 ft/hr
‘ 92 sf

Concrete Temperature = 50 degrees F.

Maximum Concrete Pressure = 150 + 9000 (4.3) = 924 psf
. 50

Stud Spacing = 9" (Table 4-2)

ULS = 924 psf x O = €93 1b/1f
12 in/ft

Wale Spacing = 22% (Table 4-3)

ULW = 924 psf x 22" = 1694 1b/1f
12 in/ft

Tie Spacing (wale) = 22 (Table 4-3)

Tie Spacing (tie) = 1420 )b x 12 in/ft = 10.09 round to 10"
i 1694 1b/1f

Tie Spacing = 10"

Tie - Stud Adjustment: 9*

to Question 3.

Stud Spacing = 7" (Table 4-2)

ULS = 924 psf x 7" = 539 1b/1f
12 infft
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(3)
(4)

(5)
(6)

(7)

Answers to Review Problems (Page 15 cont.)

Wale Spacing = 24" (Table 4-3)

ULW = 924 psf x 24" = 1848 1b/1f
12 in/ft

Tie Spacing (wale) = 231*

Tie Spacing (t:.e) = 1420 1b x 12 in/ft = 9"

1848 1b/1f

Tie - Stud Adjustment: v

CONCRETE SLAB OGN GRADE DESIGN

Answers to Review Problems {page 18)

1. Whenever the loaded area exceeds 80 square inches, the soil bearing
capacity must be considered. . A

2. CESL

ESL X (300 / allowable tensile stress)
10,000 X (300 / 272)
= 11,029 1lbs

Thickness = Just over 7 inches (round up to) 7.25. (Fig 4-6)

3. B,

£,
ESL

= 4500 psi
= 4.6 x 4500 = 308.6
= 10,200 x 1.25 = 12,750 1b

CESL = 12,750 x 300 = 12,394.7 1b

308.6

Thickness = Just over 7 3/4 inches (round up to) 8 inches.

4. Remove silt and fine sand from under the glab and replace with eithe:
coarse sand or gravel.
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CONCRETE MIXING EQUIPMENRT
Answers to Review Problems {page 20)
1. It will take 2 hours and 54 minutes to produce 14 yards of concrete.
14yd'v4.8=2.§=2hrsand54min
2. It will take 6 hours and 18 mimutes for two 11-S mixers to produce .61
cubic yards of concrete. :

Glyd 4.8 = 10 = 6.3 hrs
2 mixers

3. It will take 3 hours for two people to- produce 6 cub:.c yards of
concrete mixing by hand.

6ydT1=6 =3 hrs
2 pecple

swers to iew blems 24
1. Use Table 6-3
a. 3"
b. 12=
C. 2.25°
d. 18.75"

2. PFrom Table 6-4, top bar, minimum splice length = 46*

3. (3119 x 312 )+8"+1=144.6bars:oundupto:l45

10" o.c.

Bar type is not a fai:to: in this problenm.

4. From Table 6-2, 2°
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‘Quality Control

Answers to Review Problems {page 33)

1. No, it is not good practice to store bagged cement l10-bags high for
this length of time. Cement that is to be stored longer than 60 days
should be stacked no higher than 7-bags high. The additiocnal weight on the
lower bags will increase the chances of warehouse packing. The bags .
should be stacked tightly together to reduce the flow of air around them,
or pallets, and covered with waterproof material if they are to be stored
this long.

2. Calculate the volume of concrete to be produced:
Vol = 20 x 50 x 10/12 = 833.33 cubic feet
833.33 ~ 27 CF/CY = 30.9 cubic yards
Apply the appropriate waste factor:
Vol X (1+BF) 30.9 x 1.10 = 33.99 (round up) 34 cubic yards
Determine quantities of dry materials (round answers up):

' Cement: 789.5 1b/ey x 34 cy = 26,843 1bs
26,843 1bs ¢ 94 lbs/sack = 285.6 sacks, 286 sacks

Sand: 1093 1b/ey x 34 cy = 37,162 1bs ‘
37,162 1bs < 2000 1bs/ton = 18.6 tons, 19 tons

Gravel: 1923 1b/cy x 34 cy = 65,382 1bs
65,382 1bs - 2000 1bs/ton = 32.7 tons, 33 tons

Determine the approximate amount of water needed on the job site
(mixing, form prep, clean-up , etc.):

8 gal/sack x 286 sacks = 2288 gallons

SUMMARY
Cement: 286 sacks
Water: 2288 gallons
Sand: 19 toms
Gravel: 33 tons
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. 3. Determine the weight of water that will be added by the aggregates (use
thg original design mix): : ) B )

Sand: Free Surface Moisture (FSX) = 6.3%
| Water on Saud = 1093 x 0.063 = 68.9 1lbs
Gravel: Free Surface Moisture . (FSM) = 0.5%
Water on Gravel: 1523 x 0.005 = 9.6 1lbs
Total weight of water added by the aggregates: 78.5 1b.s
Adjust the mixing water: o
300 = 78.5 = 221.5 1bs of water
Adjust the aggregates by volume. .

Sand: FM = 3.0

FSM = 6.3%
BF = 17% From Figure 3-4
. Vol wet = 10.6 x (1+.17) = 12.4 ef

Gravel: No change in volume due to moisture .

Adjusted Mix Design

Cement: 789.5 1lbs 8.4 sacks
Water: 221.5 1bs 26.6 gallons
sanéz 1,161.9 1bs 12.4 cubic feet
Gravel: 1,932.6 1lbs 20.5 cubic feet

4. Temperatures greater than 90 °F.

® .



5. Sincethereisanegreéorm:edropmtemperatm,youneed‘to , .
recalculate your rate of placement so that the design concrete pressure of
the form work isn't exceeded.
Ra = Rd x Ta
Td
Where: Ra = Actual Rate of Placement
Rd = Design Rate of Placement
Ta = Actual Concrete Temperature

Design Concrete ‘.l'emperaturé

T4

Substituting the known values:

Ra =5 ft/hr x 75 & 85 = 4.4 ft/hr

You should :educe your mixer output 80 that the concrete rises in the foms
at a rate of 4.4 ft/h:.




Appendix B

Bulking Factor
Bulk Unit Weight
Cubic Foot (Feet) -

. Cubiec Yard (s)
Corrected Equivalent Static Load

Eguivalent Static Load
Fineness Modulus
Free Surface. Moisture
Foot (Feet)

Minimum Ccmpressive Strength
Allowable Flexural Tensile Strength

Gallons (s)

Inch (s)

Pound (s)

Minimum Clear Space
Maximum Size Aggregate
On Center

Pounds per Sguare Inch
Pounds per Sguare Foot
Pounds per Linear Foot
Partial Volume
Surface Pour Sided
Specific Gravity

. Static Load

Uniform lLoad on the Stud
Uniform lLoad on the Wale
Volume dry '
Volume Wet

Water Cement Ratio
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Appendix C

PROCEDURE
l. Select Cement Type:
a. Availability

b. Climate
c. Specifications

2. Select Aggregates

a. Fine Aggregate
(1) Source

(2) Fineness Modulus (FM)

(3) Specific Gravity (SG)

(4) Bulk Unit Weight (BUW)

{5)  Percent Fines

b. Coarse Aggregate

© (1) . Maximum Size Aggregate allowable for the project:

1/5 x Thickness of Wall = 1/5 x =
1/3 x Thickness of Slab = 1/3 x =
3/4 x Min. clear space = 3/4 x =

MSA for mixing equipment 1 1/2 " or 3"
MSA for the Project (Smallest of above) =
(2) Chosen Aggregate

(2a) Source

(b) Type

(c) Max. size aggregate (MSA)

(d) Specific Gravity (SG)

(e) Bulk Unit Weight (BUW)

(f) Percent Fines




6.

Select Water/Cement Ratio:

a.  Strength (Table 3-2, FM 5-742 Pg. 3-2)

b.

Durability/Watertightness:

c. Choose the lowest of the aboye;

Select Design Slump (Table 3-4, FM 5-742 Pg. 3-5)

w/c Ratio

Select Water Content and Percent Air:
(Table 3-3, FM 5-742 Pg 3-4)

a. Water Content

b.

Percent Air .

Calculate Cement Content:

Cement = Water (lb/eu yd) =

Calculate Gravel Content: (Table 3-6, FM 5-742 Pg. 3-10)

b.

W/C ratio

Loose Volume of Gravel =

Weight of Gravel = BUW x Loose Volume

x
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8. Calculate Sand Content:

a. Convert to Absolute Volumes

(1) Cement = )b of cement = =
3.15 x 62.4

(2) Water =lb of water = ) =
1.0 x‘ 62.4 .

(3) Gravel = lb of gravel = =
8.G. x 62.4

(4) Air = Percent Air x 27 cf/cy = x 27 =

(5) Partial Volume (PV) = Summation =

b. 2absolute Volume of Sand = 27 - PV

27 - ' =

€. Weight of Sand = 2bs Vol x S.G. x 62.4

x x 62.4 =
d. Loose Volume Sand = Weight of Sand = ' =
BUW Sand
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9.. Preliminary Mix Proportions for a one cubic yard batch:

SUMMARY
Cement lbs/cy . o sacks/cy
Water lbs/cy gallons/cy
Sana 1bs/cy o cf/cy
Gravel ibs/cy * ' cf/cy
Air ' L
Slump ‘ in.

NOTE: These proportions assume a Saturated Surface Dry (SSD) moisture
condition for the aggregates. Adjustment must be made for the actual
moisture condition of the aggregates on the job site. The procedure will
be covered in the Quality Control Block.



Appendix D

PROCEDURE

5.

6.

Select Materials and Grain Direction: .

Mixer Output:
Mixer Capacity (cf) x 60 min/hr x # Mixers = Mixer Output
- Batching Cycle (min) -
{cf) X 60 min/hr X = ef/br
(min) .
Plén Areas
Length (ft) x width (ft) = Plan 2Area sf
(£ft) X ‘ (£t) = ' st
Rate of placement:
Mixer Output = Rate in ft/hr
Plan Area '
‘fef/hr) = ft/hr
(sf)
Estimated Concrete Temperature =

Concrete Pressure (Figure 4-3, FM 5-742, pg.4-5):

= ' 1b/sf
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‘ 7. Maximum Stud Spacing (Table 4-1 board sheathing or 4-2 plywood
sheathing, FM 5-742, pg. 4-5,6 ): ‘ '

8. Uniform ;.oad on the Stud (ULS):

Concrete Pressure (1b/sf) x Stud Spacing (in) = ULS

12 in/ft

(b/ef) X (in) = 1b/1f
12 in/ft -

9. Maximum Wale Spacing (Table 4-3, FX 5-742 pg. 4-7):

= in
10. Uniform Load on the Wale (ULW):
. ) crete Pressure (lb/sf) x Wale ein i = ULW
12 in/ft
(1b/sf) X _ (in) = " 1bjif
12 in/ft :

1l. Tie Spacing based on ULW (Table 4-3 or 4~4, FM 5-742 pg. 4-7):

TS (wale) = in

. | a9



12. Tie Spacing based on the strength of the tie (Table 4-5, FM 5-742'pg.' ‘
4-8): (round dowm) .

Zie Strength (1b) x 12 in/ft = Tie spacing (tie)

ULW (1b/1f)

(1b) X 12 in/ft = in
(1b/1£)

13. Maximum Tie Spacing (smaller of 11 and 12) =

14. Adjusted Tie/Stud Spacing (Wire Ties Only):

IS =

Ss =

Select the smaller of the two.

:15. Required number of studs per side. (Round up)

length of form (£ft) x 12 (in/ft) + 1 = # gtuds

stud spacing (in)

(££) X 12 (in/ft) + 1=
. {in)

Note: The spacingbetweenthelasttwostndsmaybe less than the maximum
allowable spacing.
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. 16. Required number of wales per side. (round up)

height of form (ft) x 12 (in/ft) = # wales

wale spacing (in)
(ft) X 12 (in/ft) =

(in)

17. Time required to place concrete .

height of form (ft) = Time Required
rate of placement

(f£) = hr
* (£ft/hr) '
SUMMARY
: Component Material ein Quantity
. Sheathing

Studs ———

Wales '

Ties
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PROCEDURE

1.

2.

3.

7.

Determine floor classification (table 4-9, pg 4-20, FM 5-742).

Determine minimum compressive strength.

Fi'e =

Determine allowable flexural tensile strength.

Fy = 4.6 JF'_

4.6 X ' =

Determine the Equivalent Static Load (ESL).
ESL = SL x (1+25%)

x 1.25 =

Determine the Corrected Egquivalent Static Load (CESL).

CESL = ESL x 300
Fy

x 300 =

Determine slab thickness (figure 4-6, pg 4-21, FM 5-742)

Determine minimum cement content.
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Procedure
1. Project Volume = L X W X H 4+ 27 cf
ft £t £t '
wall x x ' - cf 27 cf =
Slad b 4 ’ b ¢ = cf T 27 cf =
- +
1 Total =
2. Volume > 200 CY, Waste Factor = 8%
Volume < 200 CY, Waste Factor = 10%
Project Volume with the waste factor = PV (1 + WF)
X ) = cy Round up cy
Ozrder QOQuantities
3. Cement
4. Water
5. Sand
6. Gravel
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3ppéndixc

Procedure

1. Determine the total amount of water on the aggregates.
2. Decrease the mixing water.

3. Ad;nst the aggregates by volume using the bulking factor (BF) cobtained
from figure 3-4 on page 3-13.

 Yw = vVd (1+ BF) ' x ’ = cf/cy

Adjusted Mix Design

Water

Sand

Gravel
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J. BILL OF MATERIALS

MATERIAL

2" x 6" x
2" x 4" x
2" x 4" x
2" x 4" x
3/4" x 4°
2" x 4"
2" x 4"
2" x 4"

~N
2
”
kS
|
-3¢ 5 5¢ 3¢ M 3¢ ¢

~N
2
2 % ¢ 3 ¢ X % ¢
L3
2
ER R N

[
N
~N

2
»
N

1" x 3" x
1" x 3" x
1" x 12" x
1" x 2" x

1" x 2" x

Wood preservative

16
16*
16
8'
x 8'
16
8'
8

8!
16!
Bl
x 8

8'
8'
16
16’
16*

8'
8'
8'

Paint thinner

Brush, ﬁl
Hinges

163 comm
.88 comm
48 comnm
Fasteners
Staple gun
Staples

nt

TROPICAL STRONGBACK

gry  BFM  FINISH DIMENSION
6 96 2" x 6" x 1€
6 0&’ 64 2" x 4" x 16"
17 181 \ 2" x 4" x 15' - 8 3/4"
16 ES / 2" x 4" x 22 /2"
16 sh 3/4" x 4' x 8°
4 43 2" x 4" x 16°
4 2 2" x 4" x 6'- 3 3/4"
26 139 2" x 4" x 5'~ 2 3/4"
4 21 2"x 4" x 6'-2"
8 32  1"x6"x5'-71/2"
4 64 2" x 6" x 1¢6°
4 21 2" x 4" x 5'-11 3/4"
6 sh /2" x 2' x 8
2rl 4' x 50°' '
2 1] 2" x 4" x 2'-9 1/4"
4 21 2" x 4" x 6'- 3"
1 11 2" x 4" x 16"
10 107 2" x 4" x 9= 2"
5 53 2" x 4" x 2'
4 43 2" x 4" x 12'- 2"
4 21 2" x 4" x 4'- 7T
2 11 2" x 4" x 2'=- 9"
4 21 2" x 4" x 7'- 6"
345 29 172" x 2" x 4
of 2" x 4" x 8'
4 8. 1"x3"x6'-2"
2 4 1" x 3" x 2'- 3/4"
1 8 1" x 12" x 2'- 3/4"
1 2 1" x 2" x 2'- 6"
3 bf of 2"x4"x8’
4 6 1" x 2" x 6'~1 1/4"
8 bf of 2"x4"x8"
lon
lal
2 e
4 ea 4" x 4"
75 ihg .
25 lbs
12 1lbs
12 1lbs 374"
2 ea
2 bx

var

REMARKS

C-01p03

md £ill

mud sill sleeper
floor joist
fire blocking
flooring (ply)
sole plate

sole plate
studs

Jamd ,

corner bracing
top plate

top plate
sheathing
exterior covering
door header

end rafter
ridge board
rafters

collar beam

hip rafter

hip jack

hip rafter tie
rafter

lathe; use 38 bf

N MM ESAHNIOYOZRDORHEAYMMOND Y |§

stiles
top & middle rails AA
kick plate AB
header stop, use AC
jamb stop, use AD
for mudsills

3 1/2" bristles

‘butt type

nails

nails

nails
corrugated



II. MATERIAL 70 PURCHASE

MATERIAL

1" x 3" x g8
1" x 6" x g
1" x 12" x g°*
X 4" x 8

x 4" x 16
X 6" x 16*
3/4" x 4' x g
172" x 4' x g
Screen

164 comm

84 comm

4C case

5/8" fasteners

Hinges, 4" x 4
Staple gqun
Staples

Wool preservative
Paint thinner
Bruash, paint

* Wood materials are o
actual length of mas

oy

13 bf
35 bf

S bf
457 bf
566 bf
176 bf
16 sh

6 sh

2r)
11/2 bx

1/2 bx

1/4 bx

1/4 bx

4 ea

2
2
1
1
2

pagyge

rdered in board fee
erial required.

IROPICAL STRONGBACK

NSN

5510 00 267 2385
5510 00 220 6080
5510 00 220 6086
S510 00 220 6194
5510 00 220 6194
5510 00 220 6196
S530° 00 618 8073
5530 00 618 6958
8305 00 927 3829
5315 00 010 4663
5315 00 010 4659
5315 00 010 4655
5315 00 587 9767

5340 00 664 1326
5120 00 889 1796
5318 00 889 2605
8030 00 559 9883
8010 00 160 5794
8020 00 597 4770

V434

<27
.32
«33
.33
.33
32
10.38
14.60
125.00

* 10% WASTE FACTOR INCLUDED IN THE MATERIAL ESTIMATE

TOTAL
FRICE

3.51
11.20
2.97
130.81
140.78
56.77
166.88
87.60
250.00

C-01p03

REMARKS

Plywood C-¢
plywood A-p
4' x 50
nails (75 1bs)
nails (25 1bs)
nails (12 1bs)
corrugated
(12 1lbs)
butt type

/2"
for mudsills

3 1/2" bristles

t of mterial (BM), which is ot the




C-01D03




C-01p03
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DETAL

L u w
i

N | T

END ELEVATION

NOTE: L. DOOR NusY SWNG & 30ARD

80 as NOY TO A% TwE TENT
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C-01p03
' TROPICAL SEA HUT
I. BILL OF MATERIALS

MATERIAL oy § BFM  FINISH DIMENSION REMARKS
2" x 8" x 16' 5 107 2" x 8" x 16" , footings
4" x 4™ x 16' 15 4 4{"x4"x 2 footing post
2" x 6" x 16" 12 192 2" x 6" x 16° girders
2" x 4" x 8' 4 21 2" x 4" x 16" scabbing
2" x 4" x 16 4 43 2" x &" x 1&' joist header
2" x 4" x 16° 17 183 2" x 4" x 15'- B 3/4" floor joists
2" x 4" x 8' 16 ‘85 2" x 4" x 22 1/2" fire blocking
374" x 4' x 8 16 sh 3/4" x 4’ x B flooring (ply)
2" x 4" x 1¢ 4 43 2" x 4" x 16 ' sole plate
2" x 4" x 8*' . 4 21 2" x 4" x 6'- 3 3/4" sole plate
2" x 4" x &' 42 224 2" x 4" x 7'- 7 5/8" studs
2" x 4" x 8 32 171 2" x 4" x 3'- 11 3/16" bracing
2" x 4" x 16 8 B85 2" x 4" x 16° double top plate
2" x 4" x 16’ 4 43 2" x 4" x 16° double top plate
2" x 4" x &' . 3 16 2" x 4" x 1'- 11 3/16" bracing
Any 2" X 4" scrap 8 ' 2" x 4" x 4" blocking
2" x 4" x ¢’ 4 21 2" x 4" x 6'- 10" Jjamb
2" x &" x ¢ Z 1: 2" x 4" x 2'- 9 1/4" header
2" x 4" x €' i i 2" x 4" x 16 roof Jjoists
2" x &" x 12! 24 <72 2" x 4" x 9'- 11 3/4" rafters
2" x B" x 1€’ 2 43 2" x B" x 16’ ridge board
1" x €" x 16' 16 128 1" x 6" x 16' purlins
2" x 4' » € 24 sh /72" x 4' x 8' sheathing/shutters
" x 6" x 18! 4 22 1" x 6" x 16’ fascia
2" x 4" x 16! 6 6 2" x 4" x 4'- 11" collar beam
2" x 4" x 8 5 27 2" x 4" x 17 1/2 rafting brace
Roofing 27 sh 26" x 120" corrugated metal
1"x 6" x 8" 12 46 1" x 6" x 5'- 7" louvers
1" x 2" x 8' 4 S cut to length battens, use 7 bf of
2" x 4" x 8°'
1" x 3" x 8&* 8 16 1" x 3" x &' bottom rail
1" x 3" x B° 16 32 1"x 3" x 3'- 4" side rails
1" x 3" x 8' 4 g8 1"x3"x6'-91/2" stiles
1" x 3" x €' 2 4 1" x 3" x 2'-2 1/4" top and middle rails
1" x 12" x &' 1l g8 1"x 12" x 2'- 2 /4" kick plate
2" x 12" x 8° 4 64 cut according to : stair stringer
: height of sea hut
2" x 4" x 16 4 43 2" x 4" x'3' treads
1" x 2" x 8° 4 5 1"x2"x 6'-8 3/4" jamb stop, use 7 bf
: of 2" x 4" x 8'
1" x 2" x 8' 1l l 1"x2" x 2'-511/2" header stop, use
' 2bf of 2" x 4" x 8'
Hinges 36 ea 4" x 4 butt type
Screen 21l 4' x 50°' door/exterior
h covering



. IROPICAL SEA RHUT
I. BILL OF MATERIALS (Cont.)

MATERIAL .~ gTY  BFM  FINISE DIMENSION
168 comm 75 lbs
86 comm 25 lbs

Roofing nails 25 lbs
Wood preservative 1 cn

-Paint thinner 2 gl

Brush, paint 2 ea

Staple gun 2 ea

Staples 1 bx 172"
Ridge cap 34 1f '

SH-6

C-01D03

REMARKS

nails

nails

corrugated metal
for mydsills

3 1/2" bristles

3 x 12" pitch




11.

MATERIAL

1" x 3" x 8'
1" x 6" x 8°
1" x 6" x 16
1" x 12" x 8*
x 4" x 8

" x l6'
x 12°
x 16°
x 16
2" x 8" .
4" x 4" x 16"
172" x 4' x 8°
-3/4" x 4* x B
Roofing

Ridge cap
Screen

168 comm

84 comm
Roofing nails

N
3
5% 3 % M ¢
- 00 O dn
E I |

Hinges

Wood preservative
‘Paint thinner
Brush, paint
Staple gun
Staples

MATERIAL TO PURCHASE

oy
75 bf
53 bf
176 bf
S bf
672 bf
751 bf
299 bf
211 bf
165 bf
70 bf
71 bf
26 sh-
18 sh
41 sh
34 1f
21l
11/2 bx
1/2 bx
172 bx

36 ea
len
lql
2 ea
2 ea
2 bx

TROPICAL SEA BEUT

REN

5510 00 267 2385
S510 00 220 6080
5510 00 220 6080
$51C 00 220 6086
5510 00 220 6194
5510 00 220 6194

'8510 00 220 6194

$510 00 220 6196
5510 00 220 6198
5510 00 220 6198
5510 00 220 6226
5530 00 618 €958
5530 00 618 8073
ND NSN-26% x 120"
NO NSN

8305 00 927 3829
5315 00 010 4663
5315 00 010 4659
5315 00 889 2735

5340 00 664 1326
8030 00 559 9883
8010 00 160 5794
8020 00 594 4770
2120 00 889 1796
5315 00 889 2605

TOTAL

ue
27 20.25
33 16.96
33 58.08
33 3.67
«33 221.76
<33 247.83
«33 98.67
32 67.52
34 56.10
.36  25.20
30 21.30
14.60 379.60
10.38 186.84
8.9%ea 368.59
13.50 459.00
250.00 250.00

17.50bx 26.25

C-01D03

PRICE REMARKS

plywood
plywood
corrugated metal
3" x 12" pitch
4' x 50°'

najls (75 lbs)
nails (25 lbs)
corrugate metal
(25 1bs)

4"x4" butt type
for mudsills

3 1/2" bristles

2"

* Wood materials are ordered in board feet of material (BPM), which is not the
actual length of material required. .

* 10% WASTE FACTOR INCLUDED IN THE MATERIAL ESTIMATE



C-01D03

272 67X 38" LEDGER

NOTE 1. nunsen or
TREADS/RISERS
DEPENDS ON MEIGHT
OF MDIVIDUAL SEAMUT

27X 47X 3¢~ STEPS

2-2"X 12" STRINGS

" STAIR DETALL

32 0~
SO0 L 0 s-0" . 8- 0" L 10°- 0~

i i 1 _ -

i} °
: f

7*
- '_I‘ :‘
i i .

. P

— - - _ 4

FLOOR PLAN



4™X 4 POST 9°-0" O.C.

3/4% PLYWD. DECERMG

FLOOR FRAMING PLAN

C-01D03




C-01D03

SIOE FRAMNG PLAN

2"xs"
RIDGE BD.
2-34"x9"
P =90 1727 RAFTER

27X 4°X 190"
JOBY

i |18

‘ ' 8"!:;:11 3'-p” '

FRONT & BACK FRAMING PLAN (TYP)

SH-10

" 18" Rl 110"
= &.-," &"
SIE FRONT s©OE FRoNT
CORNER PIER FOOTING KREGULAR PIER FOOTING

FOOTING DETALS

NOTE:
FOOTINGS wMADE
FROM 2™X 3™ MATERIAL




12 8" FPURLING

C-01p03

CORRUGATED BETAL ROOFINE
2272 4" READ PLATES

1°X 8™ FACIA

178" PLYWD SOFTY

2K 4" NARER

N-" s/18~ pLYwWD
FALSE CERIG

V 1/2” PLYWD SOMC

2% 4" STUDS
2'=0" OL

874" DECKIMG

‘o..w :
[
-
L
°
.l
[ J
/16”0818 2" 0C.
- ‘!
4"% 4% POSTS 22 X ¢" CADERS

27X 4" RAFTER

w/BRD’S
NOoUTH CUT

SECTION A-A

2-27% 4"X 4 BRACE

27X 4" SOLE PLATE

27K 4" MEADER

1"z 6" x 18~
SCABSNG

172" PLYWOOD

2> 8 /2™

. P ———
©16 uESK BCREEN 7| é _

1°X 3" MATERIAL /

17X 12" KICKBOARD

L

-0 19"

FROXY ViEW

(REVERSE TYPE)

mre3rvr )
BRACHIC W/18” CUTS

RAFTER DETAL

sE-11

27X 4°X 18°-0"
CELIG JOBT
w/8" TN CUTS

NeTE:

"4. RAFTERS TO BE SRACED 2'-9™ O.C.
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1. BILL OF MATERIALS

N
3
23 X 3¢ 3¢ Y %
"
E

N
2
M o3 M % N 3 % %
oo
3

Any 2" x 4" scrap

2" x 4" x 8
2" x 4" x 8°
2" X 4" x 16!
2" x 4" x 12'
2" x B" x 16
1" x 6" x 16"
172" x 4' x 8°
1" x €" x 16°
2" x 4" x 16*
2" x 4" x 8
Roofing -
Ridge cap

172" x 4' x 8°
1/2" x 4' x 8
1" x 2" x 8

1" x 3" x 8°*

1" x 3" x 8°'
172" x 4* x 8
1" x 3" x 8*

1" x 3" x 8°'

1" x 3" x 8
5/16" x 4' x B8'
2" x 12" x 8°

2" x 4" x 16"
I"x 2" x 8°

N
NLDWHBDWANMNN N & O

N W e
SN B

sh

sh

sh

sh

WINTERIZED SEA HUT

FINISE DIMENSION

2" x 8" x 16"

4" x 4" x 3'

2" x 6" x 16°

2" x 4" x 16"

2" x 4" x 16

2" x 4" x 15°'- 8 3/4"
2" x 4" x 22 1/2"
3/4" x 4* x 8°

2" x 4" x 16"

2" x 4" x 6'- 3 3/4"
2" x 4" x 7'- 7 5/8"
2" x 4" x 3'-11 3/716"
2" x 4" x 3'=11 3/16"
2" x 4" x 3'=11 3/16"
2" x 4" x 3

2" % 4" x 16

2" x 4" x 16

2" x 4" x 1'- 11 3/16"
2" x 4" x 4" -

2" x 4" x 6'~ 10"

2" x 4" x 2'- 9 1/4"
2" x 4" x 16*
2" x 4" x 9'- 10 172"
2" x B" x 16

1" x 6" x 16

172" x 4' x 8!

1" x 6" x 16"

2" x 4" x 4'- 11"

2" x 4" x 17 /2"

26" x 120"

172" x 2'-10" x 5'-¢"
172" x 2'-6" x 3'-10 1/2
cut to length

1* x 3" x 6'-5 1/2"

1" x 3" x 2'~—2 1/4"

1" x 3" x 7'=4"

5/16" x 4' x 8°

cut according to height
of sea hut

2" x 4" x 3*

1" x 2" x 6'-8 3/4"

SB-14

~roof Jjoists

C-01p03

RENMARKS

footings
footing post
girders
scabbing
Joist header
floor joists
fire blocking
flooring (ply)
sole plate
sole plate
studs

bracing
window sill
window heaper
window cripple
double top plate
double top plate
bracing
blocking

Samb

header

rafters
ridge board
purlins
sheathing
fascia
collar beam

" rafter brace

corrugated metal
3" x 12" pitch
shutters

shutters

battens, use 25 bf
of 2" x 4" x B!
shutter trim
shutter frame

1/2"x2'-5 1/2"x6'-9 1/2" door

stiles
top/bottom rails
diagonal brace
ceiling (ply)
stair stringer

treads
jamb stop, use 7 bf
of 2" x 4" x 8°




1. BILL OF MATERIALS (Cont.)

MATERIAL gy B

1" x 2" x 8' 1

1/4" x 4" x 8°
Hinges

Screen

168 comm

83 comm

Roofing nails
Wood preservative
Brush, paint
Staple gun
Staples

- U.S. Ammy diesel
Space heater
Flashing
Stovepipe

22 yeEROpREnER

1

4" x

WINTERIZED SEA MUT

FINISH DIMENSION
1% x 2" x 2'-5 172"
/2" x 20" x §°*

4'

4" x 50'

V4

Su-15

C-01p03

REMARKS

header stop, use

2 bf of 2" x 4" x 8
soffit

butt type

window covering
nails

nails

corrugated metal
for mudsills

3 1/2" bristles

for sloped roof
6" hole



Cc-01D03
WINTERIZED SEA HUT
11. MATERIAL TO PURCHASE

: TOTAL

MATERIAL oTY SN o/p PRICE REMARKS
1" x 3" x 8! 82 bf 5510 00 267 2385
1" x 6" x 16* 176 bf 5510 00 220 6080
2" x 4" x 8°* 626 bf 5510 00 220 6194
2" x 4" x 16' 751 bf 5510 00 220 6194
2" x 4" x 12° 299 bf 5510 00 220 6194
2" x 6" x 16° 211 bf 5510 00 220 6196
2" x 8" x'16°' 165 bf 5510 00 220 6198
2" x 12" x B! 70 bf 5510 00 220 6198
4" x 4" x 8* 71 bf 5510 00 220 6226 , ;
172" x 4' x 8' . 36 sh 5530 00 618 6958 Plywood
5/16" x 4* x 8° 17 sh 5530 00 926 4531 : plywood
374" x ' x B 17 sh 5530 00 618 8073 plywood
Roefing - 37 sh NO NSN-26" x 120" corrugated metal
Ridge cap 34 1f NO NSN 3" x 12" pitch
Screen lrl 8305 00 927 3829 . 4 x 50°
16 comm 1 1/2 bx 5315 00 010 4663 ‘ nails (75 lbs)
88 comm 1/72 bx 5315 00 010 <659 nails (25 lbs)
Roofing nails 1/2 bx 5315 00 B89 2735 , corrugated metal

(25 lbs)
Hinges, 4" x 4" 24 ea 5340 00 664 1326 - " butt type
WOOd preservative 1 en 5030 00 559 9883 for mudsills
Paint thinner lagal 8010 00 160 5794 ' . .
Brush, paint 2 ez 8020 00 597 4770 3 1/2" bristles
Staple gun 2 ea 53120 00 883 1796
Staples 1 bx 5315 00 889 2605 172"
174" x 4" x 8' 4 sh 5530 00 128 4115 offset
U.S. Army diesel ' '
Space heater 1l ea.
Flashing 1l ea for sloped roof
Stovepipe 6" hole

* Wood materials are ordered in boaré feet of material (BFM) ¢+ which is not the
actual length of material reguired.

v -* 10% WASTE FACTOR INCLUDED IN THE MATERIAL ESTIMATE

SB-16
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2% 672 38" LEDOER

NOTE 1. nunser or
TATADS/MSERS
DEPENDS ON MEIGHT
OF MDIVIOUAL SEANUT

FLOOR PLAN

2 4" 38" sTRPS

gl .
I
N

2-2°% 12° sTamcs

TREADS 10"
.'“-

- STARR DETARL
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18°-0"

700 C-01DO3

472 ¢” POSY 3°-0" 0.C.
3/6” PLYWD. DECK MG

FLOOR FRAMING PLAN
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C-01D03
TYPHOON TIE DOWN UNIT
I. MATERIAL TO PURCHASE FOR TYPHOONIZATION OF THE STRONGBACK

NN MATERTAL ary U/P  TOTAL PRICE

DD 1149 .Wire rope, 1/2" 90 £t
Turnbuckle for /2" 6 ea
dia. wire rope
Clip for 1/2" dia. 6 ea
wire rope : v
Bolt, eye - 5/8" x 6 e
10" with nuts
Locking bolts : 12 ea

_ Concrete, Ready-mix 15 cf
II. MATERIAL TO PURCHASE FOR TYPHOONIZATION OF THE SEA HUT AND STRONGBATK

RSN MATERIAL ary U/P  TOTAL PRICE
DD1149 Wire rope, 1/2" 150 £t

Turnbuckles for 1/2" 6 ea
dia. wire rope
Clip for 1/2" dia. 6 e

wire rope

Bolt, eye - 5/8" x 6 e
10" with nuts

Locking bolts 12 ea

Concrete, Ready-mix 18 cf
III. MANUFACTURE OF CONCRETE
1. Ready-mix concrete may not always be available for youf construction
project due to the sometimes remote locations of Base Camps in Southeast
Asia. Therefore, concrete can be mixed at the Job site and substituted for
ready-mix concrete to complete typhoonization.

2. Concrete mixing proportions and material to purchase. A bag of cement

" contains one cubic foot . Concrete is normally ordered in cubic yards (cd)

and there are 27 cubic feet in one cubic yard.

RSN _  MATERIAL FROFORTIONS U/P  TOTAL PRICE
5610 00 V04 8369 Cement, 1 cf/bag 3¢t
5610 00 267 7134 Sand, washed 6 ct

5610 00 VOO 8687 Gravel, 3/4" minus

* Add six (6) gallons of fresh water for each bag of cement,

SH-23
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C-01D03
ELECIRICAL UNIT

I. MATERIAL TO PURCHASE ’
NsN MATERIAL oY U/ JOTAL PRICE
6145 00 841 8308 Cable, romex #12 -1/4 ¢l
2-CDR, 600v 250°*
6145 00 824 2454 Cable, romex $12 1/2 el
3-CDR, 600v 250°'
5825 00 930 5560 Circuit breaker, 2~15A ]l ea
in nema-l, enclosure
5940 00 502 1260 Splice conductor #8 AWG 2 ea
6210 00 892 5294 Fixture, fluorescent 2-40 W 3 ea
6210 01 004 3107 Lamp, fluorescent 35 W 6 ea
5970 00 284 5451 Rack, 3-wire w/spools ]l e
5970 00 419 4291 Tape, plastic, elec. in
o insulation 3/4" wide .
530€ 00 100 5094 Lagscrew, 1/2" x 6" 3 e
5975 00 284 5827 Box utility, 2 1/8" 6 e
- Geep 1/2" KD :
5935 01 012 3080 Receptacle, duplex 6 e
flush 3 wire, 125 V :
5975 00 682 0559 Plate, f/duplex receipt 6 ea
stainless steel
5975 00 152 1144 Box connector straight 20 ea
. 3/8" to 1/2"
5830 00 644 €730 Switch, toggle, single 2 e

volt 10 amp, 125 V
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~ BECTION 1
PRINCIPLES AND METHODS

Introduction. It would be almost impossible for an engineer or
an inventor to describe the size and shape of a simple object
without a drawing of some kind. When building any structure,
construction specifications must be followed precisely. This
study unit will enable you to identify the terms and symbols used
in construction views and projections. You will also be able to
name both the parts of a print and the types of prints.

LINE CONVENTIONS
Types of line Conventions

To include all the necessary information on a drawing in a
meaningful manner, different types and weights of lines are used
to represent the features of the object. The meaning of a line
with certain characteristics has been standardized, and will be
the same on any drawing. These line conventions must be
understood in order to read drawings. The line conventions most
often encountered in construction prints are presented in this
lesson. : ’



a. Visible lines. A heavyweight unbroken line is used for the
primary feature of a drawing (fig 1-1). For drawings of objects,
this line convention represents the edge, the intersection of two
- surfaces, or the surface limit that is visible from the viewing -
angle of the drawing. This line is often called the ocutline.

Convention o Example

e Fig 1-1. Visible Lines.
b. Hidden lines. a medium-weight line (fig 1-2) of evenly
spaced short dashes represents an edge, the intersection of two

surfaces, or the surface limit which is not visible from the
viewing angle of the drawing.

" .

Convention Example




€. Center lines. A thin (light) line (fig 1-3) composed of
alternate long and short dash lines. It is used to signify the
center of a circle or arc and to divide object into egqual or
symmetrical parts. :

s6

Convention Example

.Fig 1-3. Center Lines.

d. Dimension lines. A solid continuous line terminating in
arrowheads at each end. Dimension lines (fig 1-4) are broken
only to permit writing in dimension measurements. The only time
this is not Aone is when conmpleting construction dravings. The
points of the arrowhead touch the extension lines which mark the
linits of the dimension. The dimension is expressed in feet and
inches on architectu-ral drawings and in feet and decimal
fractions of a foot on engineering drawings. :

A
- ——
Y
Convention Example

Fig 1-4. Dimension lines.



e. Extension lines. Aan extension line (fig 1-5) is a (light)

unbroken line that is used to indicate the extent of the visible

lines of an object when it is not convenient to draw a dimension ‘
line directly between the visible lines. There is always a small

Space between the extension line and the visible line. '

Convention - ~ Example
Fig 1-5. Extension lines.
f. Leaders. A leader (fig 1-6) is a thin (light) line

terminated with an arrowhead that- is used to indicate the part-or
feature to which a number, note or other information refers. ,

Convention Example
’ ~ Fig 1-6. Leaders.




g. ZPhantom lines or Datum lLines. A medium wei-ght line made of
long dashes broken by two short dashes is called a phantom line
(fig 1-7) and indicates one of three things: the relative

- position of an absent part, and alternative position of a part,
Or repeated detail which is not drawn.

Convention . Example
Fig 1-7. Phantom lines or datum line.

h. Stitch lines. A medium line (fig 1-8) made of short dashes
evenly spaced and labeled; used to indicate stitching or sewing.

I

L

L A T X X Y T Y T T ¥ T3
rY Y YYY Y]
.

Convention . Example

Fig 1-8. Stitch Lines.



i. reak NG ines. A thin (1ight) 1line interrupted by a 22—
shaped symbol. The break line (fig 1-9) indicates that the
object has been shortened to save Space on the drawing. The true
length is indicateg by the dimension specified. - :

/\/ |
| A\
M’Eon) - v

Convention Example
Fig 1-9. Break (LONG) 1line.




j. Break (SHORT) Lines. The break, or short, line convention
varies with shape and material, as shown in figqure 1-10. It
indicates that part of the ocbject has been cut away to show

section detail or hidden features.

53

Convention " Example
Fig 1-10. Break (SHORT) Lines.

k. cutting plane lines. A pair of short, heavy lines with
arrowheads projected at 90 degrees indicates the cutting plane

when a drawing includes a section view. Figure 1-1la shows
cutting or viewing plane with an optional view. Figure 1-11b
shows cutting plane for complex or offset views. Letters
(AA,BB,et-c.) are usually placed at the arrowheads to identify
the section view. Thé arrowheads show the viewing direction of
the section viewed. Where necessary, the section lines may be
connected by a line of short, heavy dashes indicating the exact

path of the cutting plane.

o

'
!

- : g AL
Convention Example

Fig l1-lla. Cutting or viewing plane lines.
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Convention | ~ Example

Fig 1-11b. Cutting Plane for Complex or Offset Views.
EXERCISE: Complete items 1 through § by performing the action

.required.
Note: Use the following illustration to answver items.l :
through s. , : N
Line a //r-Line  Linec = :::: :,’
PZ-M._‘._.- . A o . ' Co. .
.. » ) g .
L} .
A . - - u
N
1

S 7\117

A :
lize F Line ¢ ‘\Lin

1. Whlch line conventlon is located at line A?

a. Break o " e. center
b. vVisible _ " de. Phanton

2. Which line convention is located at line H?

a. Break €. Extension

3. Which line convention is located at line F?

a. Section - €. Dimension
b. Visible d. Break




4. Which line convention is located at line G?

a. Center €. Hidden
b. Cutting d. Leader

S. Which line convention is located at line C?

~ a. Dimension €. Visible
b. Extension d. Break

PROJECTIONS AND DRAWINGS
Types of Projection and Drawings

When learning to read a construction print, you must develep the
ability to visualize the cbject (fig 1-12). This is done by
learning to properly interpret the various types of lines,
dimensions, sections, details, symbols, and other media that are
used to describe the object or parts of an object on a
construction print.

Fig 1-12. Visualizing from a print.



. An object can be viewed, and therefore drawn, from an infinite
nhumber of positions. Some views are easier to draw ang interpret
than others. 1t jis common to present an object on a drawing as -
an orthograhic projection or as a pictorial drawing. A pictorial
drawing, such as the perspective projection in figure 1-13,
Presents the object as it would appear to the eye.

In an orthographic projection, the object is presented as if it
were viewed through a transparent drawing plane from an infinite
distance (fig 1-13). an orthographic projection is made by

Projecting each point on the cbject perpendicular to the drawing

a. Orthographi ojection. Almost all drawings which serve as
guides intended for production or construction are drawn by
orthographic projection. ‘ T

The major advantage of'an-orthographic Projection is that it
shows every part of an object that is Parallel to the drawing
Plane in true relative size and position : _

The number of views to be used in pProjecting a drav@ng is

Figure 1-14 shows an object placed in a transparent box. The
Projections of the ocbject on the sides of the box are the views
Seen by looking straight at the object through each side. If the
outlines are scribed on each surface and the box opened and laid
flat, the result is a six-view, orthographit projection drawing.
It should be noted that the rear view may appear in any one of
four positions (to the right of the right side view, to the left
of the left sige view, above the top view, or below the bottom
view). . : ‘

As a general rule, you will find that most drawings will be
presented in three views. For a simple object, three views are
adegquate to completely describe the object when dimensions are
added (fig 1-15). Occasionally, you will see two-view drawzng§,A
particularly for cylindrical objects. . The most common three-view
drawing arrangement shows the front, top and right side view of
an object. ‘ - :

'In a three-view drawing, the front view shows the most
characteristic feature of the objgct. Note in figure 1-15 that

1-10




By studying the drawing you should obtain the following
information about the object: the shape of the object, its
-overall length (2 1/8 inches), its width (1 1/2 inches), and its
height (1 3/8 inches). It is notched 1 1/8 inches from the right
side and 7/8 inch from the bottom. After having studied each
view of the object, you should be able to visualize the object as
it appears in figure 1-16. If a hole is drilled in the notched
portion of the object, the drawing would appear as in figure
1-17. The position of the hole is indicated by hidden lines in
the front and side views and as a circle in the top view. The
location of the center of the drilled hole is indicated by a
center line. .

RIGMT
VANISHING
POINT

Fig 1-13. Orthographic versus perspective projection.
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Fig 1-14. Third angle orthographic projecticn.'
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Fig 1-15. Three-view drawing..
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FRONT

Fig 1-16. Interpretation of a three-view drawing.

'/-waz-‘
T
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f::::ir' -—-1ub;-
TTER(TT
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Fig 1-17. Hidden lines in a three-view drawing.

b. Isometric drawings. The isometric drawing is an easy drawing
to be used by the beginner who wants to make a three dimensional
effect. In an isometric drawing, all lines that are parallel on
the object are also parallel on the drawing. Vertical lines are
shown in a vertical position, but the lines representing
horizontal lines are drawn at an angle of 300 with the
horizental. Also, on an isometric drawing, all the lines which
represent the horizontal and vertical lines on an object have
true length. '

1-13



of measure is used on the three visible sides. 1Isometric
drawings (fig 1-18) may be dimensioned, and blueprints of these
drawings may be used for making simple objects. However,
isometric drawings alone cannot be used for complicated parts or
structures. 1Isometric drawings may be used as an aid in
clarifying the orthographic drawings that are the foundation of
all construction prints.

Since all isometric lines are spread equally 120°, the same scale .

Fig 1-18. Isdmetric drawing.

C. Obligue drawings. 1In oblique drawings, (fig 1-19), the front
face of the object is drawn in orthographic form, full scale.

One or more sides are then added at an angle to the front face,
either full scale, or foreshortened. Aany angle and scale may be
used. An oblique drawing in which the receding or obligque 1§nes
are drawn full-scale at 45° yis called a cavaljer drawing (fig-
1-19). The result does not create a realistic appearance, but
allows the use of one scale for the entire drawing.

(1) A cabinet drawing is an oblique drawing which uses
half-scale measurements on the cblique sides (fig 1-19).
These drawings are commonly drawn with the obligque lines
at 30° or 45° angle to the front plane. The name came
into being because most of these drawings were of cabinet

. work. '

1-14
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CAVALIER DRAWING CABINET DRAWING

7  Fig 1-19. Oblique drawings of a cube. .
EXERCISE: Complete items 1 through 6 by performing the actien

reguired. ‘ 7
1. As a general rule, most orthographic drawings will be
. presented in — Views.
a. three ~ e. five -
b."fou: E - 4. six _

2. The illustragion below is an example of a three view

a. isometric drawing.

b. orthographic projection.

€. trimetric view. _ :
- d. auxiliary projection.
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3. On an isometric drawing, all lines are drawn to true
scale and the horizontal lines are drawn at an angle of
to the horizontal.

a. 600 ) . - C. 300
b. 450 = d. 150

4. The illustration below is an example of a(an)

a. orthographic view. c. diametric view.

b. cabinet drawing. d. isometric drawing.
5. When the sides are added to the front face of an obligue
drawing, they may be at any angle and at : scale.
a. only 8/10 . c. only 4710
b. only 6/10 ‘ d. any .

1-16 .




6. The illustration below is an example of a(an)

a. .obiique draﬁing. S c. rotation drawing.
- be. perspective view. ~ d. section view.

SPECIAL VIEWS
- Types of spécial Views

When complex objects are involved, three-view drawings are often
not sufficient to convey all the necessary details. Special views
- are added to provide additional information. The special views
which may be encountered are auxiliary, rotation, section, and

‘phantonm views.

a. Auxiliary views. If a feature of an cbject is in a plane
which is not parallel to one of the drawving planes, it will not
appear in true size or shape in any of the three normal views.
The sloping surface of the object ih figure 1-20, for exanmple,
appears in both the top and right side views but is foreshortened
in both. 1In this case, an auxiliary projection is added. The .
auxiliary view is obtained by projecting lines to a drawing plane
which is parallel to the slanted face. The auxiliary view is
normally placed alongside a view which shows the true length of
the edge of the slanted surface as shown in figure 1-21. In this
case, the auxiliary view is related to the front view in the same
- way as the top or right side view is related to the front view.



If the feature to be covered in an auxiliary view is not in a

Plane perpendicular to one of the normal orthographic drawing

planes, or if there is not enough room in the normal position, .
the auxiliary view will be Placed somewhere else on the drawing. -

In this case, the auxiliary view will usually be labeled as "view

A" (or B, C, etc.) with an arrow pointing to the face.

Auxiliary views do not usually show the entire object as seen
from the auxiliary view angle; only the surface parallel to the
auxiliary drawing plane is covered. Figure 1-22 shows an
auxiliary view compared with a right side view of the same
object. Note that the circles appear as ellipses in the right
side view, with the distance between centers foreshortened. The
auxiliary view only shows the slanted face of the object, the
holes appear in true shape, and the distance in true length.

TOP

Fig 1-20. 2uxiliary : o | '
projection principle. -~ Fig 1-21. 2Auxiliary arrangement.

1-18



Fig 1-22. Auxiliary and side views compared.

'b. Rotation. Occasionally, if no confusion will result from the
practice, a separate. auxiliary view is omitted and a side or top
view is provided. This is drawn as if the object were bent to
‘bring the slanted surface parallel to the drawing plane (fig
1-23). This is called a rotation, and the fact that it has been
done will be indicated in some manner on the drawing. In figure
1-23, for example, the fact that one view is higher than the
other, plus the curvature of the upper center line shows
immediately that the right hand view is a rotation. :

Fig 1-23. Rotation.

1-19



C. Sections. Section views are used to give a clear view of the
interior or hidden features of the object which normally cannot
be clearly observed from conventional outside views. A section
view is obtained by cutting away part of an object to show the
shape.and construction at the cutting plane. The most common

in figure 1-24. The cutting plane may be drawn parallel to any
Plane of projection if it shows the required features of the
object. When section views are drawn, the part that is cut by
the cutting plane is marked with closely spaced, parallel
(section) lines. The section lines indicate the surfaces which
were created by the cutting plane and which do not exist on the
uncut object. When two or more parts are cut in one view, a
different slant or Style of section line is used for each part.
All rules of projection apply, but hidden lines complete the
understanding of the view. Notice how the -cutting plane is shown
on a drawing as illustrated in view 1 of figure 1-24.

The cutting plane in view 2 of figure 1-24 illustrates where the
imaginary cut is made. The object as it-would look if it were
cut in half is shown in view 3. The section view as it would
appear on a drawing is shown in view 4. .

(1) Full-sections. When the cutting plane is a single
continuous plane passing entirely through the cbject, the.
resulting view is called a full-section, view 1 figure
1-25. The cutting plane is usually made straight through
on the main axis or center line. .

(2) Half-sections. The cutting plane will not always be made
completely through the object. You will notice that view
2, figure 1-25 shows a half-section. The cutting plane
passes only halfway through the object. This is common
practice for symmetrical objects. In the case
illustrated, the top half, if sectioned, would be

- identical to the bottom half, providing no additional
information. The half-section permits both the internal
and external features to be shown as well as their
relationship to one another. :

1-20
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.fig 1-25. Full and half-sectional views.
(3) Offset section. A section view with a cutting plane that

~cutting plane line.

n backward and forward (zig-zag), to show
_ is known as an offset section. The
offset cutting plane in figure 1-26 is arranged to show
the hole on the right side, in section. The sectional
view is the front view, and the top views show the offset
Notice that there is no line on the
point where the cutting plane goes

changes. directio
important features,

section view at the
straight back.



)
LT,

Fig 1-26. Offset section.

(4) Revolved section. To eliminate drawing extra views of
rolled shapes, ribs, and similar forms, a revolved
section is used. It is a drawing within a drawing, and
it clearly describes the object's shape at a certain
cross—section station or point. The sectional view of '
the rib in figure 1-27 has been revolved so that you can
look at it head-on. .

L r
- o
-F-

b!’ ..-'L*

) ad ek 1

o ant e

Fig‘ 1-27. Revolved section.




(5) Removed section. Removed sections are normally used to

(6)

(7)

illustrate particular parts of an object (fig 1-28).

They are drawn like the revolved section, except that
they are placed at one side to bring out important
details. They are often drawn to a larger scale than the
one used on the view where they are illustrated.

Fig 1-28. Removed section.

Broken-out section. A broken-out section is a partial
Section used on an exterior view to show the interior
detail without drawing a complete full or half section.
The limit of the broken-out section is indicated with an
irreguarly broken line. 1In figure 1-29, the inside of
the fitting is better illustrated because of the
broken-out section.

E‘Tf Y

Fig 1-29. Broken out section.

Aligned section. ook at the front view of the handwheel
in figure 1-30 and notice the cutting plane line aa.

When a true sectional view might be misleading, parts
such as ribs or spokes are drawn as if they are rotated
into or out of the cutting plane. Notice that the spokes
in section A-A are not sectioned. 1In some cases, though
not in this figure, if the Spokes were sectioned, the
first impression would be that the wheel had a solid web
rather than spokes.
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SECTION A-a »

Fig 1-30. Aligned section.

d. Phantom views. Phantom views are used to indicate the
alternate position and path of motion of parts, repeated details,
or the relative position of an absent part. Figure 1-31 shows.
the alternate position of a part as a phantom view (the part en
the left side). . o

Fig 1-31. Phantom view.

EXERCISE: Complete items 1 through 8 by performing the action
. required.

1. A drawing that is obtained by projecting lines to a

“ drawing plane which is parallel to the slanted face is
known as a(an) .

a. aiignéd sectibn. C. . removed section. -
~ b. phantom view. d. auxiliary view. -




- The illustration below is an example of a(an)

a. section view. o .
b. broken-out section. ; g
c. phantom view.

d. auxiliary view. 5

A drawing that is drawn as if the object were bent to

bring the slanted surface parallel to the drawing plane

‘is called a(an)

- a. rotation view. c. aligned view.

b. offset section. d. removed section.

The illustration below is an example of a(an) -

a. exploded view. c. phantor cut.
b. offset section. d. rotation view.

Which view is obtained by cutting away part of an object
to show the shape and construction at the cutting plane?

a. ZAuxiliary c. Phantom
b. Rotation d. Section

1-25



6. The illustration below is an example of a(an) __ ‘
view. :

a. section : c. rotatien
b. phantonm d. auxiliary

7. Which view is used to indicate the alternate position and
Path of motion parts? .

a. Auxiliary' C. Phantonr
b. Rotation d. Section

8. The illustration below is an example of a(an)

2. auxiliary projection.
b. phantom view.
€. aligned section.

~d. development view.




PRINTS
Types of Prints

Drawings are normally classified as original drawings,
intermediate or reproducibles, and prints. The original drawing
is the one produced by the draftsman. an intermediate drawing is
2 copy of the original which is used to make prints. an
intermediate drawing is used to avoid the risk of damaging the
original or because the original is not suitable-for the type of
reproduction process used to make prints. However, prints may
also be made directly from the original without using an
intermediate drawing. A print is a working copy used on the job.

Many processes are used to make prints from originals or
intermediates. They can be classified as either negative or
positive contact processes or optical processes. Contact
processes reguire a transparent or translucent original. Optical

- copies can be made from opaque originals. Contact processes are

normally used in construction work. Optical copies are usually
more expensive and introduce more distortion.

a. Negatjve Contact Processes.

(1) Blueprints. A blueprint is made by placing a sheet of
tracing paper (transparent or translucent original) in
contact with a sensitized paper and exposing the paper
through the tracing. When the paper is developed, the
unexposed portions where the light is blocked .by lines on
the original remain white, while the exposed portions _
turn dark blue. This produces a print with white lines
on a blue background. Blueprints, in general, have
better contrast than other commonly used processes of
comparable cost, but the wet developing process causes
some distortion, and marking the prints is difficult.

(2) Brownprints. The brownprint process (often called Van .
Dyke) is similar to the blueprint process except that the
paper is transparent and exposed areas turn brown when
‘developed. This yields transparent lines on a brown
background. Brownprints are frequently used as
intermediate copy which will produce a print that has
blue lines on a white background and it is called a white

print.



b. Ppositive Contact Processes.

(1)

Ozalid prints. :The ozalid process is a contact process
like blueprinting but the unexpased areas of the
sensitized: paper turn blue when: developed in ammonia
vapor producing blue lines on a white background. O0zalid
prints are also called blueline prints. Also available
is paper which Yields black lines (called blackline
Prints). The development in this process is dry and
causes less distortion than the blueprint process, but
the contrast usually is not as good. L A

Note: There are machines available which produce . :

(2)

{3)

‘ozalid-process prints but which project and reduce th
image optically instead of by contact-printing.

Prints produced by this process will usually be marked
"Reduced Size Print-Do Not Scale.® : ‘ :

Brownline prints. Brownline prints have the same
function in the ozalid process as the brownprints have in
the blueprint process. They produce brown lines on a '
transparent background and are often used as an-
intermediate for making blueline prints. Brownline

Prints are often called sepsepia intermediates.

Special materials. There are materials available for use
with the ozalid process which produce -a large variety of
results, including many colored lines on white paper or
colored lines on a clear plastic background.

€. Optical Processes.

(1)

Electrostatic. An electrostatic copier (Xerox machine -
for example) projects an image of the original on paper
and then causes an electrostatic charge to be deposited
where the image of a line occurs. A black powdered ®"ink"
is then applied to the paper and adheres where the
electrostatic charge occurs. The image is then fused to
the paper. This process produces a dark gray image on a

white background. The amount of distortion depends on

(2)

the type and quality of the optical system which projects
the image on the copy paper. - - . . )

Photostat. The photostat process is a photographic
process which uses a special camera and film. The film
is opague paper instead of transparent film as in
ordinary photography. Since the negative is opague and
cannot be viewed from the back, the camera is designed to
produce an erect image instead of a reversed image as
with ordinary cameras.

1-28
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(3)

The photostat process produces white lines on a black
background (negative photostat) which can then be
rephotographed to produce a black image on a white
background (positive photostat). The image can be
enlarged or reduced in the photostat process, usually to
1/2 or 2 times original size in each stage.

Microfilm. For econony of storage space and for
insurance against destruction of the original, many
drawings are photographically copied on microfilm. When
@ drawing is no longer in frequent use, the original is
often disposed of and only the microfilm copy is
retained. Equipment is available for viewing microfilm
copies (similar to a slide viewer) and for making prints

-directly from microfilm copies. Since the image must go

through the original optical reduction, developing of the
nicrofilm, enlargement, and the final print process, the
chance of producing a distorted copy is high.

EXERCISE: Complete items 1 through 4 by performing the action

1.

2.

3.

required.

Which process is used to make blueprints and brownprints?

‘What process is used to make brownline and ozalid prints?

What process is used to make electrostatic, photostat,
and nicrofilm prints? .

h.

What are the three processes used to make prints from

originals or intermediates?

C.
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EANDLING PRINTS

Proper Handling of Prints

A completed drawing represents too much time and effort to be
treated casually. It is a valuable record; hence, it must be
bPreserved with care. If an original drawing were to be used on
the job and passed from man to man, it would soon become worn
and too dirty to be read. 'For this reason, working drawings used
on the job are almost always reproductions of original drawings.

manufactured filing equipment is not available in the fielq,
Storage facilities should be constructed. Prints should be
folded so the drawing number is visible when the print.is filed.

should never be folded; the creases will prevent close contact
with the copy paper. :

When using prints en the job, avoid long exposure to direct
sunlight or the pPrints will fade. If it is necessary to mark a
Print, be neat ang use a colored pencil. 2 reg pencil is
normally used to show additions, and a Yellow pencil is used to
indicate deletions. After using a print, refold it carefully to
avoid adding unnecessary creases. .

1
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EXERCISE: Complete items 1 and 2 by performing the action
required. .

1. How are prints gver 40 inches long stored or filed?

2. When prints are filed, they should be folded 50 the

PARTS OF A PRINT

Characteristic'of a Print

methodically. "The systematic arrangement of the drawing sheet to
provide a consistent location for this information is known as
the format of a drawing. Sizes and formats for military drawings
- are arranged in accordance with certain standards.

Military drawings are prepared in standard sizes, designated by

letters. These sizes are listed in table 1-1. Roll size

drawings are normally prepared with an extra 4-inch margin for
protection, if possible, without exceeding the 144 inch length '
limit. complete details on military drawings may be found in ‘
MIL-STD-100A. :
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Table 1-1. Finished format sizes (inches)

SIZE Hg;gaw 7 LENGTH ____MARGIN
| Flat Sizes
a 812 11 .25 & .38%
a 112 81/2 25 & .38%
B | 11 17 .38
c 1 17 o 22 .50
D 22 | . 34 .50
E 34 = 44 A.so
F 28 40 .50
Roll Sizes
G .1 42 to 144 .38
H 28 - 48 to 144 ;59
g ‘_’ 34 - 48 to 144 .50

K. 40 48 to 144 .50

‘Horizontal margins .38 inch vertical margins .25 inch



a. Iitle block. A typical title block, as illustrated in figure

1-33, shows the name and address of the Preparing agency (A), the - ‘
title of the drawing (B}, the drafting record (c), authentication

and date (D), the scale and specification number (E), and the

drawing number ar< gheet humber for muitiple-sheet drawings (F).

(1)

m_m;. Each drawing is identified by a drawing
number, which appears in a number block. The purpose of
numbering a drawing is to permit its identification
quickly. If a drawing has more than one sheet and each
sheet has the same number, this information is included
in the number block indicating the sheet number and the
number of sheets in the series. When using construction

drawings, always check to be sure that all necessary
sheets are on hand. '

| |

4 == ) —— 2nd Combdat Enginesring Battalion

United States Marine Corps
2nd Marine Divison

Camp Lejeune NC

7i

Margs

(2)

E
o~

n
Fig 1-33. Typical title block.

Scale block. The scale block will indicate the scale

used on the drawing, either as a ratio (for exampie: /4

©or 1:4 meaning 1 inch on the drawing equals 4 inches on

the object, or 12» = 3= meaning 12 inches on the drawing

equals 1 inch on the object) or as a graphic scalg as

shown in figure 1-34. If the same scale is not used on

all parts of a drawing, the scale block may be marked "as

noted” or left blank, and the scale noted underneath each .
part of the drawing. ‘




If graphic scales are used, several scales may be shown
with numbers (fig 1-34) and the appropriate scale number
noted alongside each part of the drawing. When you read
drawings, always follow the dimensions specified on the
drawing first, and use the scale on the drawing where
dimensions are not given. Do not measure with an
architect's or engineer's scale directly on a print,
since the print may be enlarged or reduced or the paper
may shrink during the copying process.

(3) Specification number. The specification number

indicates the specification the draftsmen followed for
assistance in interpreting the drawing.

0 ‘s g erzy

e

SCALE NO.I SCALE NO.2
osr 2 %

SCALE NO.3
0 &€r 7 ¥ oyvecer z

SCALE NO.¢ SCALE NO.S

Fig 1-34. Graphic scales.

b. Bill of materials. A special block on the drawing may
contain a list of the pieces of stock or standard parts necessary
to conistruct the object on the drawing, and the quantity of each
item required. This 1list may also be called a list of materials,
schedule of equipment, or parts list. 1If several sheets are
required for a particular cbject, the bill of materials may
appear on a separate sheet(s).

€. Revision block. Space is always left on a drawing to list
revisions as they are made. The revision block will show the
revision symbol, A, B, €, ete. consecutively as encountered, a
brief description of the revision, the revision date and
supervisor's approval, and sometimes the zone on the drawing
where the revision was made. If more than one copy of a drawing
is available, the revision block should be checked to find the
drawing with the latest revision. .

d. Notes and specifications. Notations explaining construction
methods or specifying materials which are not indicated by
symbols are called specifications. The notes may list allowable
substitutions, special provisions for certain locations,
additional reference material, and so forth. The notes must
always be read before beginning construction.

~
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EXERCISE: Complete the following items 1 throughvs by performing
~ the action required. ‘

1. In which part of a drawing will you find the title of the
drawing, the drafting record, and the scale used?

2. What part of the drawing will list Pieces of stock or
standard parts nhecessary in the construction of an
- object? : ‘

3. Where will revisions be listed on a drawing?-

4. Notations explaining construction methods or specifying
materials which are not indicated by symbols will be
found in the

5. Name the four parts that may be found in a print.

a.

b.

C.

d.

MILITARY DRAWINGS

Classifications of Military Drawings

assembly represented. The format of each type is arranged
differently, although sheet and margin sizes are common to both.
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a. Construction drawings. Construction drawings are drawings
developed to illustrate the design of structures or other
constructions and the services, utilities, approaches, or any
other features involved. )

Maps (except those with construction drawings), reports,

sketches, presentation drawings, or renderings are not considered
to be construction drawings within the meaning of this standarg.

EXERCISE: Complete items 1-3 by performing the action required.

l. Drawings-developed to illustrate the design of structures
or other constructions are known as

2. Drawings that describe equipment or articles that are
suitable for quantity production are called o :

3. FWhat are the two classifications of military drawings?

b L J V ) L 4




INTERPRETATION OF DRAWINGS

Fundamental Steps in Interpreting Drawings

The objects used for illustrations thus far have been simple, and
interpretation of the drawings nearly obvious. To interpret more
complex or irregular drawings nmay regquire more effort.

The principles introduced here, along with the conventions
peculiar to certain fields which will be discussed in the
following study units, will enable you to interpret any properly
Prepared drawing. The orthographic projection Principles are
fundamental to all fields, and a thorough understanding of these
Principles is necessary if you are to read any type of physical
prints. . :

The fundamental step in interpreting a drawing is relating the
different views. If you pick a point on a front view, the same
point on the right side view will be directly to the right of it.
Similarly, the same point on the top view will be directly above
the point on the front view.. These relationships are illustrated
in view 1 of figure 1-35, by the horizontal and vertical datum
lines between the views. The same relationship exists between
the top and right side views but is not obvious because they are
not hinged together. If the outside edges of both views are
extended horizontally or vertically until they cross, as in view
2 of figure 1-35, and a line is drawn connecting these points of
intersection, the relationship can be seen. The line connecting
the points of intersection will be at 2 45 degree angle with the
horizontal. A1l other points in the views ‘can be related by
bending their project line at this 45 degree line. If the same -
point appears on three views, the three occurrences will be
related as shown by point 1 in view 2 of figure 1-35. On complex
drawings, it is often helpful to draw this 45 degree line to be
Sure you are looking at the same point on all three views when -
interpreting the drawing.
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Fig 1-35. Relationships in orthographic projection.

Figure 1-36 is a three-view drawing of an object, along with an
isometric outline of a box with the same overall dimensions of
the object. Trace the isometric outline and points on a separate
Piece of paper and sketch in the details as you read the
paragraph. This will help you learn .to visualize the object as
you interpret a construction print. looking at the right hand
side of the front view, and the corresponding parts of the top
and side views, interpretation of the completed part of the
iscmetric diagram that has been completed should be apparent.
Note the point marked ®a" on the top view. From the projection
indicated it must be the same as the point marked "a" on the
right side view. Projecting these two points to the front view,
you will see that the point marked "a® on all three views is the
Same point and it is-located at "a" on the isometric diagranm.
Next, look at the line "a h" on the front view. Point *h" on the
front view may correspond to point "g® or point "f" on the top
view, but there is no line from "a®" to "f" on the top view. Line
"a h" therefore, nmust correspond to line ®"a g," and transferring
points to the right side view to line "a e.® On the isometric
view, this corresponds to the line from "a®" to "n," which can now
be drawn on the isometric view. Line "a b© on the front view
must correspond to line “a c" on the top view, and to line "a g*
on the right side view.

This translates as a line from "a" to "g" on the isometric view.
At this stage, it is evident that line e 1" {right side view) is
the same as line "h j* (front view), and a line has been drawn
from ""p" to "n" on the isometric view. Similarly, line "f c"
(top) is the same as line "h b® (front), and a line has been
drawn from "m" to "g" on the isometric view. Line "c g" (top)
may correspond to either *h b® or "j a" (front), but not to "h
a," which has already been established. If "c g"” corresponds to
*j a", it would also have to correspond to "1 a" in the right
side view, because point "a"™ has been established and ®c g" does

not project to "1 a" in the right side view.



Therefore, "c gv Corresponds to *h b" in the front view and to “e
d” in the right side view. Line ®"c g" must correspond to a line
from "n" to %g" on the isometric view. All that remains is to
complete the isometric view with the only possible lines which do
not contradict one or more of the three views:; lines from *p" ¢to
"a", from "a" to *r®, and from "r" to ®g" produce an isometric
which should look like figure 1-37.

o - - onmm— - -

—_—

Fig 1-36. Exercise in interpretation. .

Fig 1-37 cCompleted exercise.
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EXERCISE: Complete items 1-4 by performing the action reguired.
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Which surface on the isometric drawing is represented by

. surface L on the front view?

Which surface on the isometric drawing is represented by
surface P on the front view? :

Which line on the isometric view is represented by line 0
on the right side view?

Which line on the top view represents line F on the
isometric view?
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BECTION 2
PLANE AND DRAWINGS

Introduction. Working drawings plus specifications are the
principal sources of information for supervisors and
technicians responsible for the actual work of construction.
The construction working drawing presents a complete graphic
description of the ‘structure to be erected, the construction
site, the material to be used, and the construction method to
be followed. Most construction drawings consist of
orthographic views. A set of working drawings includes both
general and detail .drawings. General drawings consist of
plans and elevations, while detail drawings comprise sections
and detail views. This study unit will enable you to
identify symbols and abbreviations that are used in site,
foundation, floor, and elevation plans and drawings. You
will also be able to read site plans, floor plans, and
elevation plans. -

EITE PLAN

Contour lLines

The site plan will norwally be shown on the first sheet of a set
of construction prints. The site pPlan‘'shows, as necessary, the
property lines and locations, contours and profiles, existing and
new utilities, sewer and waterlines, building lines, location of
structure to be constructed, existing structures, approaches,
finished grade, and other pertinent data.

¥hen used with a site plan, elevation is the height of any point
on the lot measured from a ground point. Do not confuse the term
elevation on a site plan with an elevation drawing. Elevation
drawving means the side view of a building or structure.
Elevations are normally given for the more prominent points on
the site plan, for example, sidewalks, driveway, or finished
levels of a building. Elevation is usually measured in feet and
decimal feet rather than in feet and inches. Most elevations are
measured from a reference point used in that area. The most
comnon reference points used are: Mean sea level, mean lake
level, or a datum point which has been established by the local
town, city, county or state.



Contour lines are drawn .on a site pPlan to indicate the elevation
of the earth's surface. All points on a contour have the same .
elevation. They may be one, two, five, or ten feet apart. ‘

Each contour line has an assigned value (elevation) and

lies at a definite interval above and below other contour lines.
Contour lines are the most accurate method of showing elevation
on a site plan. To better illustrate this, the figure 2-1
represents an imaginary hill in the middle of the ocean, the
shore line would be the base or zero contour, because it is at
sea level (0' elevation). -

Fig 2-1. Side view of contour lines.

If the sea level should rise 10 feet, it would leave a high-water .
mark like the 10-foot contour line. Similarly, the successive

rises above zero elevation (sea level) would leave high-water

marks or rings around the hill, like contour lines. Figure 2-2

gives an oblique view of the same hill. When viewed from

directly above, the hill and the contour lines would appear as in
figure 2-3. This is the view point of a map or site plan taken

from directly above. When the picture of the hill is removed

(fig 2-4), the hill is represented by contours alone.

Fig 2-2. Oblii;ue view of contour lines.



Fig 2-4. Hill shown on a map by contours.

Contour lines on a map are continuous and they always join
together. A site plan shows only a small part of an area;
therefore the lines do not always join.

Figure 2-5 illustrates the relationship of contour lines. The
contour interval in figure 2-5 is 50 feet; however, on the site
Plan the interval will normally be one foot. The smaller the
contour interval, the more detailed the view on the plan. As the
slope of the hill becomes steeper, the lines run closer together.
The further apart the lines are, the gentler the slope.



Fig'2-5. How contour lines help to analyze terrain.

8. Spot elevation. Points on a site plan, where the elevation
is indicated by a number are known as spot elevation. It is
printed on or adjacent to an important feature. On a site plan,
this elevation number will be marked by a cross (+112 +126, etc).

b. Grade. The contour lines on a site plan help the builder to
visualize the slope of a lot. When the lot is not suited for
building, the slope must be changed by moving earth from the hig
points to the low areas. When you do this, you change the -
natural grade (NG) to a finished grade (FG). The natural grade
is usually shown by a dashed line, and the finished grade :
‘normally will be shown by a solid line. Usually, the natural
grade and the finished grade contour lines will appear on a site
Flan if the grade has been altered.




Locating Pacilities

'As stated at the beginning of this section, the site plan will
show, as needed, the property lines and locations, new and
existing utilities, sewer and water lines, and building lines.
Figure 2-6 shows a typical site plan without the contour lines or
spot elevations. The plan is oriented by a north pointing arrow

to indicate site north (or magnetic north).
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4'=0° CONC WALK

22'-0°
:
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Fig 2-6. Typical site plan.



a. Property lines. Property lines or lot lines are normally
indicated by long lines separated by dashes or dots. The
draftsman will usually indicate in the legend if something other
than these marks are used. On some site plans the corners will
be given in degrees because some lots will have three, five, six,
or more sides. Property lines and corners must be accurate so
that the building can be correctly located within the site.

b. cation of buildings and facilities. Buildings and other
facilities are located in relation to the property lines or to
some other prominent feature such as a road. The distance
between principal details and the property linesrare furnished.
All distances indicated in a plan view of the site express a
horizontal measurement between two points .and do not take into
consideration terrain irregularities. The size of ‘the proposed
facility or building as well as the distance of the cbject from
the property line is shown. 1In figure 2-6 one corner of the
house is located 44 feet from the walk and the other corner is
located 24 feet from the curb to the house side of the walk. You
may need several dimensions to locate a building if the building
is set at an odd angle to the property.

" Ce idewalks and roadways. Both existing and new approaches to
the facilities will be shown on the site plan. The position.and
the sizes of the approach will normally be given. The existing
road and highway usually will be located by their centerlines.
In figure 2-6 the walkway is 24 feet from the front of the
building on the plan. :

d. location of existing utilities. The site plan will show the
location and the types of existing and new facilities.. The
symbols for utilities normally are dash-lines and a "W® for
water, dash-line and ®"G" for gas, dash-line and "S" for sewer,
and dash-line and "E" for electricity. However, not all-
architects use the same symbols; -therefore, the architect will
usually include these symbols in the legend. Figure 2-6 shows
different utility symbols than those previously stated. However,
the symbols used are the same as those shown in the legend:
dash-line O for water, dash-line 00 for sewer, and dash-line 000
for gas. 1If there is any doubt about where the utilities are to
be placed, the ‘architect should be consulted.
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EXERCISE: Complete items 1 through 9 by performing the action

required. Check your responses against those listed
at the end of this study unit.

Note: Use the illustraﬁion below to answer items 1-3.
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1. The finished grade at the northwest corner of the house
is feet. -

2. The finished grade at the southwest corner of the
property is feet.

3. What is the finished grade at the north end of the
driveway?




Note: Use the illusj:ration below to ansver items 4-9.

120°=-0°
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VERNQY  ALACE

4. What is the distance between the garage and the west
property 1:.ne"

5. The patio is located how many feet fron the north
, property line? -

6. What is the distance between the house and the center
line of Vernon place?

7. What is the length of the north property line?




8. What is the width of the concrete walk leading to the
house?

9. The street walk is located how many feet from the garage?

FOUNDATIOR PLAN

Column FPoundations

A foundation is a plan view of a structure projected on a
horizontal plane which is achieved by looking down (in
imagination, of course) from the top of the structure to be built
to the foundations. The foundation plan will show the plan view.
A foundation plan will normally give all the information needed
to build the foundation of the structure. Foundations vary
according to their intended use and the type of material to be
used. -

- The material may be cut stone, rock, brick, concrete, tile, or
wood, depending upon the weight which the foundation is expected
to support. Foundations may be classified as wall or column
(pier) foundations.

2. ZXootings. The footings are the base of the foundation and
transmit the superimposed load to the soil. The type and size of
the footing should be suitable to the soil condition. In cold
Climates the footings should be implanted far enough below ground
level to be protected from frost action. Local codes usually
establish this depth, which usually is four feet or more in

- northern sections of the United States.

Placed concrete footings are more dependable than those of other
materials and are recommended when used in house foundations.
Where £ill has been used, the foundation should extend below the
£ill into the undisturbed earth. 1In areas where adobe soil is
prevalent or where soil moisture may cause shrinkage, irregular
settlement of the foundation and building supports may occur.

2
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b. Column footings. Footings for columns (fig 2-7) should be ,
Square and should include a pedestal on which the member will

bear. A protruding steel pin is ordinarily set in the pedestal , ’
to anchor a wood post. Bolts for the bottom plate of a steel

pPost are usually set when the pedestal is poured. At other

times, steel posts are pPlaced directly on the footing and the
concrete floor is poured around them.

Footings vary in size depending on the allowable soil pressure
and spacing of the columns. Common sizes are 24 by 24 by 12
inches, and 30 by 30 by 12 inches. The pedestal is sometimes
poured after the footing. The minimum height should be about 3
inches above the finished basement floor and 12 inches above
finish grade in crawl-space areas.

wOOD SOST On
STEEL POSY
ANCHORED Wit SOLTS .

Qe

PEDESTAL e . 'L'NE

FOOTING

Fig 2-7. Column footing.

€. Column foundations. - Column, post, or pier foundations save
tine and labor. They may be constructed of masonry, steel, or
wood. The columns are spaced according to the weight to be

- carried. In most cases, the spacing is from 6 to 10 feet.
.Figure 2-8 shows some of the different types of columns with
different types of footings. Wood columns are used in most cases
since they are installed with the least time and labor. When
wood columns are 3 feet or more above the ground, braces are
required (fig 2-9). L - /




Fig 2-9. Braced column.
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Fig 2-11. Footing details.

Wall Poundations

. Well designed wall foundations are important in preventing
settling or cracks, in walls. oOne method for determining the

size, which is often used with most normal soils, is based on the
proposed wall thickness. The footing thickness or depth should

. be equal to the wall thickness (fig 2-12). Footings should
project beyond each side of the wall one-half of the size of the
wall thickness. This is a general rule. The footing bearing
area should. be designed in relation to the load capacity of the
soil. -Local regulations often relate to these needs. This also

applies to column and fireplace footings.

1f the soil has a low load-bearing capacity, a wider reinforced
footing may be required.

A few rules that apply to footing design and construction are:

© . Footings must be at least 6 inches thick:; 8 inches or
nore are preferred. :

() If footing excavation is too deep, fill it with concrete
never replace fill.

© Use form boards for footings where soil conditions
prevent sharply cut trenches.

' o Place footings below frostline.



© Reinforce footings with steel rods where they cross pipe
trenches. ' _

© . Use key slot for better resistance to water entry at
wall location. :

© In freezing weather, cover with straw or heat the area.

226" nEY ron
POLRED war, s

WIDT™ gouaLs
2 a wary TwrCxngss

of concrete, rock, brick, or cut stone, with a footing at the

botton figure 2-13. Because of the time, labor, and material
required to build this type of foundation, it will be used in the .
theater of operation only when other types cannot be used.

RANDOM
REINFORCED ~ RUBBLE - RUBBLE - RUBBLE

CONCRETE MASONRY

Fig 2-13. Types of wall foundations.



information that is needed in the construction of a building. In
the plan view of the foundation, the footing width is designed by
dash-lines and the wall width by an unbroken .line. Figure 2-14

thick to provide a concrete ledge 4 inches wide for the support
of the first floor joist end. A girder running through the
center of the building will be supported at either end by two 4-—
inch x 12-inch concrete *pilasters” which will butt against the
end foundation walls. Intermediate supports will be provided by
two 12-inch x 12-inch concrete "piers"® (columns), each supported
on 18-inch x 18-inch spread footings, 10 inches deep. The dash—
lines around the foundation wall indicates that these walls also
rest on spread footings; those for the side walls will be 20
inches wide, those for the end walls 16 inches wide.
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Fig 2-14. Typical wall foundation plan.



EXERCISE:  Complete items 1 through € by performing the action
: : . required. : ‘ »

1. Column foundations will save both time and

2. Which type of material is generally used to saire tme
and 'la.bpr when installing a column foundation? :

Note: Use the illustration below to answer item 3.
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3. The illustration above is a
foundation plan. - : :




Note: Use the illustration below to answer items 4-6.

L 28-0" |
‘ N I
I 7-10 172" i-e1/2"
i .
Fmee - L b i
) e ; " ¥ b 7 T ;
: ’ Rad X ¥ L gy - -~ — o ———-——C——-—’. ——————
! r : ! ] fl -".._.Jr. R 8 . ! t | ji !
1 4 i HE » -. ! .
: 1FOOTING ;| &: incseonsgg L oo i } !
o i :os"x 10" o = AL00R . , i 1+ 13 CcROSS 0 b
K i - - ./ BRIDGING !
= : r7 = : R ) : !
. . . - v - H ‘ ' 1 ’
' ' 7-101/2°. 3. S ]!
! | . f'/nooqz JoisTS 238-agtoc—— 1 o PILASTER !
L i : GIRDER - 3PCS - 218" | ‘ {
l L' o - H ' ’
] —_ gH
. 511
N\eiers-wizr - ; i |
\FOOTINGS-18"x 16} 10"DEEP Lo 1k
; oo, 1 .
! 9-0" L - -9-8 1R}
=~ — 71!
: — 1l
1"23" CROSS BRIDGING . : ‘ il 1y
H . ,7|
; A
P 1
“"““““‘““““--""““‘°'°-tﬁﬁ|
7.’PMJ

4. How thick is the concrete wall?

5. What is the girder made out of?

6. Which type of foundation plan is shown in the
illustration above?
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FLOOR PLANS

Floor Plan Symbols

A floor plan is a Cross-sectional view of a building. The
horizontal cut crosses all openings regardless of their height
from the floor. The development of a floor Plan is shown in
figure 2-15. Note that the floor pPlan shows the outside shape of
the building; the arrangement, size, shape of the rooms, and the
types of material. It also shows the length, thickness, width,
location of the doors and windows, the thickness and character of
the building walls at a particular floor. A floor pPlan also
includes the type and location of utility installations, ang
stairways. . - : . '

PERSPECTIVE ViEw OF & PREVIOUS PERSPECTIVE VIEW AT  DEVELOPED FLOOR PLAN

TYPICAL 1.0 BuILDING CUTTING PLANE wx
SHOWING CUTTING A TOP REMOVED o v
PLANE wxYZ :

Fig 2-15. TFloor plan development.




Architectural symbols on the construction plans are used to
indicate the type and location of doors, windows, and any other
features. The symbols shown in this lesson are used to represent
the different materials, doors, windows and building parts that
will normally be found on floor plans. To read the various floor
plans, the builder must be able to recognize the different
symbols and he must also know how several types of materials can
be used in the same wall.

The architects usually do their best to follow all the accepted
standards in representing materials, equipment, and parts of the
buildings. There may be occasions when more than one symbol can
be used. If this happens, the architect wilY note the symbol and
what it represents in a legend on the plan.

The American National Standards Institute (ANSI) works with other
trade groups and associations to standardize the procedures and
Symbols used in the construction field.

Material symbols show the types of material in the structure.
Figure 2-16 illustrates the ones which are used for the more

whenever possible:; however, it is not always possible to use a
common characteristic of the material for symbols. The builder
should know all the Symbols of the material in order to
accurately read construction prints, and should always check
their meaning in the legend if he has any doubt. Figure 2-17
illustrates the symbols of materials that are most often used in
combinations.
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Fig 2-16. Typical material_symbols for each view.
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9 OPTIONAL

J

INTERSECTION OF FRAME WALL AND FRAME PARTITION

OR TWO FRAME PARTITIONS

1]

: -« ¥ re &3 '_vv . 5
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STUCCO ON FRAME WALL L
AIR SPACE7
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%72’;7,:7777722? / 7
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' BRICK VENEER '

FACE BRICK ON

CUT STONE
CONCRETE 8LOCK ON BRICK
| . - ] p/ ey - //
{
NOT LLATH'AND
PLASTERED PLASTER
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. i §
INTERSECTION OF BRICK WALL
AND wWOOD STUD PARTITION
NOTE: PLASTER LINE OMITTED
ON PARTITION
COMMON BRICK ACE BRICK
IRE BRICK BRICK
- ' . ] 3. VENEER
e BER WALL
_T.I?‘r““. = ;lxms B}
PLAN VEEW OF FIREPLACE
Fig 2-17. Material symbols used in combination.



Windows and doors are represented by symbols on floor Plan and

often the symbol is accompanied by either a number or a letter

which refers to a particular window or door on the appropriate ‘
schedule. The schedule consequently will give various .
information such as the size, material, and the type of door or
window.

Figure 2-18 shows both Plan view and elevation view for five of
the most typical windows set in a wood frame wall. The elevation
view is included to show the relationship between the two views.
The dash-line on the awning and casement window points to the
side where the window is hinged. As an example,- the casement
window is hinged at the sides and swings out from the middle.

POINTS TO SI1DE OF

per e — ' _ _ /SASH WITH HINGES

MEETING - l]
RALL
i p—STILE r .
J-—" ] : MULLION
St \oursoe casing
: ELEVATION VIEWS FROM OUTSIDE
MIRLION
: I |
DOUBLE HUNG OUTSWINGING - AWNING
WINDOW CASEMENT WiNDOW WEWINGING WINDOW ﬂ
CASEMENT WINDOW
HOPPER WINDOW Sang
PLAN VIEW OF OPENINGS IN A FRAME ‘WA LL : INPLAN viEw

.1 .. - . gry- g " ] . '5
3 DOUBLE NUNG OUTSWINGING HORIZONTAL JALOUSE - H
WINDOW CASEMENT WINDOW SLIDING WINDOW WINDOW DOOR 1

ALL NOT PLASTERED : PLASTER Ling

ZLAN VIEW OF OPENINGS IN 8- BRICK wary

f‘ig 2-18. Typical window symbols.
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Fig 2-20. Plan view of stairway.

Specialized symbols used to show heating, air conditioning,
Plumbing, and electricity will be covered in study unit 4.

Floor Plan Abbreviations,

‘The architect works on such a small scale that he does not have
the space to letter all the information:; therefore, he uses
abbreviations whenever he can.

Because the person reading the construction print may be new and
inexperienced, there is danger that he may not be able to
understand the abbreviation. Most architects will use an
accepted form of abbreviations, but if there is any doubt he
will spell out the word completely. Sometimes abbreviations have
.jmore than one meaning. The abbriviation "FL" can stand for
*floor™ or "flush"; therefore, the builder must be very careful
and make sure he understands all abbreviations fully. If there
is any doubt, he should check with the architect for the correct
meaning.

Table 2-1 contains most of the accepted abbreviations found on a
floor plan. Specialized abbreviations used in conjunction with
heating, air conditioning, plumbing, angd electricity will be
discussed in study unit 4.



Table 2-1. Floor plan abbreviations.

TERMS

Acoustic
Acoustic Tile
Aggregate
Aluminum

Anchor Bolt
Apartment
Approximate
Architectural
Area

Asbestos '
Asphalt .
Asphalt Tile
Basement

Bath Tub
Bathroonr .

Beam

Bedroon

- Blue Print

Book Shelves
Brass

Brick

Bronze

Broom Closet
Building
Building Line '
Cabinet o
Calking

Cast Iron
Cellar

Cement _
Cement Floor
Cement Mortar
Center .
Center to Center
Center Line
Ceranic

Channel

Cinder Block
Clear Glass
Closet

Column

Concrete
Concrete Block
Concrete Floor
Construction
Contract

N

b3}

aa

337298888

" ABBREVIATIONS

AC or ACST
ACT or AT
AGG or AGGR
AL

AB

APT

APX or APPROX
ARCH

A

ASB

ASPH

4

gggsggggzggwsg

or CLKG

. 8
q

9()

CIN BL

CL GL

C, CL or ClLOS
CoL




Copper
Counter
Cubic Feet
Cut oOut
Detail
Diagram
Dinmension
Dlnzng Roon
Dishwasher
DoubleeAct1ng
Down ‘

Downspout
Drawing '
Dryer

End to Eng
Excavate
Expansion Joint.
Exterior

Finish

Finish Floor
‘Fire Brick
Fireplace
Fireproof
Flashing

Floor

Flooring

Flush

Footing -
Foundation
Frame

Full size
Furring
Galvanized Iron
Garage

Gas

Glass

Glass Block
Gypsun
Hardware

Hot Water Heater
I Bean

Inside Diameter
Insulation
Interior

Iron
~ Jamb

Kitchen

Floor plan abbreviations (continued)

CPR or cop
CIR

Co FT
Co

DET or DTL
DIAG

DIM

DR

DwW

Da

D or DN

DS

DWG

D

E to E

EXCA or EXC
EXP o7

EXT

FIN.

FIN. FL or FIN. FLR
FRBK

FPL or Fp
FP or FPRF
FL or FigG
FL or FLR
FLG or FLR

agga

GLB or GL BL
HDW

ID
INS

JB
KIT or K



Table 2"1 .

Landing
lLavatory
Leader
Length
Library
Limestone
Linen Closet
Lining
Linoleun
Living Room
Louver

Main

Marble
Material
Maximum
Medicine Cabznet
Minimum
Miscellaneous
Mixture
Modular
Mortar
Moulding
Nosing
Obscure Glass
On Center

- Opening"-
Outlet
Overhead
Pantry
Partition
Plaster
Plate
Platform
Porch
Precast
Prefabricated
Quarry Tile
Random

Range
Recessed
Refr;gerator

Floor plan abbreviations (continued)

Reinforce or Relnforczng

Revision
Riser

Roof

Roonm

Rough

Rough Opening

LG

LAV

L

L, 1G, 1GTH -
LIB -
IMS or 18
L CcL :

IN

LINO

IR

ILVR or 1LV
MN .
MRB or MR
MTL or MATL
MAX

MC

MIN

MISC

MIX

MOD

MOR :
MILD or MLDG .
NOS )
OBSC GL

ocC

OPN or OPNG
ouT

OH or OVHD-
PAN. .
PTN

PLAS or PL
PL

PIAT

P

PRCST

PFB or PRFAB
oT ,
RDM

R

REC

REF

RE or REINF
REV

R

RF

RM or R

RGH .
RO or RGH OPKNG




Table 2-3,

Rubber Tile
Scale
Schedule
Screen
Scuttile

- Section
Select
Service

Sewer
Sheathing
Sheet

Shelf and Rod
Shelving
‘Shower

Sink
Specification .
Sgquare Feet
Stained
Stairs
Stairway
Standara
Steel

Storage
Switch
Telephone
Terra Cotta
Terrazzo
Thermostat
Threshold
Toilet ,
Toungue ang Groove
Tread

Typical
Unfinished
Unexcavated
Utility Room
Vinyl Tile T
Washing Machine
Water

Water Closet
Water Heater
Waterproof

Weather Stripping

Wide Flanga
Wood
Wood Frame

'Floor Plan abbreviations (continued)

2-28

RBT or R TILE
sc

SCH
SCN or SCRr
S

SEC or SecT
SEL

SERV

SEW

SHT or SHTHG
SH

SK & ROD

SH or SHELV
SH

SK or s
SPEC

. SQ FT

STN

ST
STWY
STD
STL
STG

SW or s
TEL

TC

W or wr



Reading Floor Plans ‘ ‘
e

of rooms; as well as the use of any auxiliary space such as
hallways, closets, and stairways. L

The following are some basic rules that can be applied tb’reading
floor plans. . ' ;

* Floor plans are drawn to scale: therefore, all rooms and
stairways will drawn so that they are in the correct
relationship to each other. . ‘

* Floor plans are drawn to the same scale as the elevation
drawings and they will be exactly related to each other.
Doors and Windows shown on the floor plan will be the
same in size and location as those on the elevation view.

* If a builder has more than one floor plan (two or more
floors), then these floor plans will be related to cne
another. Partitions on the lower floor will support the
floor load directly above. Stairways will start on one
floor level and end on the floor above in the correct
Place. If a stairway is noted on one floor plan, then
another‘floor Plan for the other level must be available.

first or second floor plans. If-the first floor plan
shows a set of stairs descending, then there must be a
basement in the building. ' S

*  The building on a floor Plan will normally be Shown with .
' the front view toward the bottom of the print. '

lesson. Basically, the lines with small circles show wiring for
electrical outlets, while other appropriate symbols designate the
plumbing fixtures. Complete information on reading the utility
data and interpretation of the associated symbols are given in
study unit 4. '
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PROJECTION ROOM
Fig 2-22. Second floor plan.
EXERCISES: Complete items 1 through 26 by performing action
required. ' :

1. The symbsl below illustrates a

2. The symbol below illustrates a

m




What type of window symbol is illustrated?

4. What type of door symbol is illustrateg?

==

The symbol below illustrates a

T

'The Symbol below illustrates a

S.

/ y-
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Matching:

For items 7 through 16, match the floor plan
‘abbreviation in column 1 with its floor plan term in
column 2. Place your responses in thie spaces .
provided.

Column 1. _ Column 2
BBRFVIATIONS - IERMS
7. ¢+ APT ‘ a. Water Closet
. ‘b. Shelving
8. . BT c. Construction
d. Overhead
9. « CONC e. Firebrick
f. Approximate
10. « FBRK g. Threshold
' h. Bath tub
11. s OC i. Platform
' J. Sheathing
2. s PL k. Rough
| A 1. Thermostat.
i3. s RF ‘ m. Basenment
‘ n. Concrete .
14. . SHTHG ©. Water Counter
~ Pe Roof
i1s. , TH ' g. Plate
: ‘T. Apartment
16. s, WC S. On Center
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Note: Items 17 thro gh 24 refer to the floor Plan illustrated
below. '
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17. How many doors permit entry or exit to the house?

18. How many bedrooms are there in the house?

19. What are the dimensions of the kitchen?







20. What is the total number of closets in the house?

2l. What are the dimensions of the dining/living room?

22. How many windows are in the plan?

»23. As you enter tﬁe<kitchen from the living room, on what side
of the room is the sink located?

24. What auxiliary space can be found next to the right side of

£

ote: Use the illustration below to answer items 25 and 26.

25. How many stories are in the house as shown by the floor
Plan(s) bglow?

LIVING
.f".. zs-b.

FIRST FLOOR | SECOND FLOOR

26. What may you éafely assume when you see a set of stairs
running down on a first floor plan?




ELEVATION DRAWING
Elevation Symbols

nay be taken from the front, rear, or left s

Elevation drawings are the exterior views of a strﬁcture and they

ide. Being

Projections on a vertical plane, they show a picture-like view of

the structure as it’actually is and not as i
€ye. The basic function of elevation drawin

t would appear to the
g is to be used, ang

where the doors and windows are to be located.

Trepresent the different types of materials,
other features of a structure. ‘

hormally be of a standard type accepted in the trade. Most of

the symbols used are standardized; however,

occasionally the

architect will use a non-standard symbol. When a non-standard
Symbol is used, the architect will note what that symbol

represents.

is any question about what a symbol represents, then the
architect should be contacted to explain its meaning.

Figure 2-23 shows saﬁe ©f the more common material symb91s used
on elevation drawings. You should note that some materials may

2-36




SHINGLES

v/
v

{OPTIONAL)
GLASS

STUCCO

SHEET METAL
FLASHING

EARTH

- Fig 2-23. Material symbols.

Elevation drawings will show windows and door symbols as they

appear in the walls in their exact locations. A door or window

schedule number or letter may appear by the symbol so that
additional information can be found on the appropriate schedule.

.Figure 2-24 shows some of the most common types of windows found
on an elevation drawing. The plan view of the window -is included
to show the relationship between the two views. Note that the
dash lines on the casement and awning windows point to the side

where it is hinged.
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ELEVATION VIEWS FROM OUTSIDE

DOLBLE HUNG OUTSWINGING ° . AWNING '
WINDOW CASEMENT WINDOW INSWINGING " WINDOW \ :
CASEMENT WINDOW
, HOPPER WinDO
PLAN VIEW OF OPENINGS IN A FRAME WALL INPLAN W
Soo IN A FRAME WALL

ety

|
l

e

e N
- (G v g
{ SeCR— —— [ ——

PLAN VIEW OF OPENINGS IN 8- SRICK waAltl
_-—,—‘————_“‘

Fig 2-24. Typical window symbol on elevatipn drawing.

Figure 2-25 jllustrates some of the most common door symbols that
will be on elevation drawings. Doors in traditional pattern are
usually the panel type (fig 2-25, A). They consist of stiles
(solid vertical members), rails (solid cross members), and filler
Panels in a number of designs. Glass upper pPanels are combined -
with raised wood or pPlywood lower panels.

framework of wood with a woodblock or partical board core. Wood
combination doors (storm and screen) will occasionally be shown
on elevation views (fig 2-25, C). Panels which include screen
and storm inserts are normally located in the upper portion of
the door.
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Fig 2-25. fTypical door symbols: A, panel; B, flush:
: C, combination.

There are many things that can be shown on elevation drawings to
help a builder locate certain items. Utility outlets and .
fixtures can be shown to locate their position in the building;
however, the utility symbols will not be discussed in this
lesson. Many items such as gutters, downspouts, metal flashing,
chimneys, or any other distinguishable feature will be shown on
themselves, and therefore, need no symbols.
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Elevation Abbreviation

hoted in lessen 3, which contains floor abbreviations, elevation
drawing abbreviations are used when the architect does not have
enough space to letter all of the information. If You have any
doubt an abbreviation, -You should check with the architect.

Elevation drawings will also use standard abbreviations. As ‘

Table 2-2 contains most of the accepted abbreviations used in an
elevation drawing. Many of the abbreviations are the Same as
those used on a floor Plan. Utility drawing abbreviation wil] be
covered in study unit 4. ' ,

Table 2-2, Abbreiriations used on elevation view .

TERMS : S : ABBREVIATIONS
Aluminum - ' AL
Asbestos , ASB
Asphalt : ASPH
Basement BSMT
Bevel ' . BEV
Brick ‘ _ - BRK
Building o . o BL
Cast Iron 04 §
Ceiling C1G
Cement : CEM
Center _ CTR
Center Line , ' C or CR
Clear ) - - € or CLR
Column CoL
Concrete ‘ CONC .
Concrete Block : CONC BLX
Cooper CPR or CoOP
Corner _ COR
Detail , ) DTL or DET
Diameter . DIA or ©
Dimension - ) T DIM
Dividea o DIV
Doorxr . DR
Double~hung Window : DHW
Down ‘ DN or D
Down Spout DS
Drawing DWG
Drip cap pC
East E
Elevation EL
Entrance ENT

Excavate _ EXCA or EXC
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Table 2-2. Abbreviations used on elevation views.

TERMS

Floor
Foot to Foot
Foundation

Full size
Galvanized
Galvanized Iron
Guage

Glass

Grade

Grade Line
Height

High Point
Horizontal

Inch or Inches
Insulating (Insulated)
Length '
Long

Louver

Low Point
Masonry Opening
Metal

Molding

North

Number

Opening

Outlet :
Outside Diameter
Overhead

_'Panel

Plate Glass
Plate Height -
Radius

Revision

Riser

- Roof

- Roof Drain

" Roofing

Rough

Saddle

Scale

Schedule
Section
Sheathing

Sheet

Shiplap

ABBREVIATIONS

FIR or FL
FT

FND

FS

GALV

GI

GA

GL. -

GR

GL

BGT or H or HT
H PT

HOR

IN

INS

IGTH or IG or L
1G

LVR or LV -
LP

MO

MET or M
MLD or MLDG.
N

No. or §
OPG or OPNG

oUT

oD .

OH or OVHD

PNL

PG or PL GL

PL HT

R

REV

R

RF

RD

RFG

RGH

SDL or s

Sc

SCH

SEC or SECT .
SH THK or SHTHG
SHT or SH
SHLP



Table 2-2. Abbreviations used on elevation views.

TERMS ABBREVIATIONS . ‘I’
Siding SDG
South : S
Specification ) SPEC
Sgquare SQ
Square Inch SQ IN.
Stainless Steel SsT
Steel ST or STL
Stone ; . B STN
Terra Cotta . TC
Thick or Thickness THK or T
Typical TYP
Vertical - VERT
Waterproofing WP
West W
Width - W or WTH
Window WDW
Wire Glasswood W GL
Wood . WD

Wrought Iren WI

Reading Elevation Drawings

As stated earlier, an elevation drawing is an exterior view of a
Structure ang may be taken from the front, rear, right, or left
side. The: front, rear, right side, and left side elevations of a
building are shown in figure 2-26. Elevation views can show many
things including exterior materials; height of doors, windows and
roems;- the type ang solpe of the roof; and the surrounding ground
level. On an elevation view for a single story building, the
floor level is located in reference to the surrounding ground
level or finished grade as shown in figure 2-26. Additional
floors above the first floor are located by dimensions between
finished floor surfaces. If the sides of the building are not
identical, an elevation for each side must be drawn. If you had
access to a plan, you could see that the dimensions may be placed
On an elevation view if it jis not possible to show them on a plan
view, .
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Fig 2-26. Typical elevation view of a building.

The centerline symbol of alternate long and short dashes in an
elevation indicates the finished floor lines. Foundation below .
grade are shown by the hidden line symbols of short evenly spaced
dashes. Note in figure 2-26 that the footing and foundation are
shown below grade. Many times the elevation view will give the
dimension between the finished floor level and the finished
ceiling level for that floor, or as shown in figure 2-26, the top
of the wall plate. Figure 2-26 also shows the dimensions from
finished floor to the top of the door and window.

The primary objective of a roof in any climate is to keep out the
rain as well as the cold or heat; however it also serves an
artistic purpose. This is quite apparent by the different types
of roofs found on buildings.

N
i
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-may have a flat or slightly pitched roof: a rambler or ranch

The architectural style of a house often determines the type of
roof and roof slope which are best suited. a contemporary design'

Style an intermediate Slope; and a Cape Cod Cottage a steep
slope. Generally, however, the two basic types are called flat
Oor pitched, defined as (a) flat or slightly pitched roof in which
roeof and ceiling supports are furnished by one type of member,
and (b) pitched roofs where both ceiling joists and rafters or

2. Flat or low-pitched roofs, usually known as shed roofs, can
take a number of forms, two of which are shown in figure 2-27.

"Fig 2-27. 2, flat roof; B, double low-pitched (shed) roof.

b. There are several types of pitched roofs. Perhaps the
simplest and most common of these is the gable roof (fig 2-28,
A). A variation of the gable roof, used for Cape Cod or similar
Style houses, includes the use of shed and gable dormers (glg
2-28, B). A thirg style in roof design is the hip. roof (fig
2-28, 0).
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Fig 2-28. A, Gable roof; B, Gable with dormer; C, Hip roof.

€. -Combinations of the various types can be used together. The
gable and valley roof (fig 2-29) is a combination of two gable
roofs intersecting each other. Many times a combination of hip
roof intersecting with gable roof may be used (fig 2-30).

VALLEY

GABLE AND

Fig 2-29. cCombination gable ang valley roof.
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Fig 2-30. Combination hip and gable roof.

The slope of a roof is very important when the snow weight and

.the rain run off are considered. The slope of pitch of the roof

is generally expressed as the number of inches of vertical rise

in 12 inches of horizontal run. The rise is given first, for

example 8 in 12. The run will always be expressed as 12. Figure
2-31 shows some of the different slopes that can be found on
buildings. They range from a 4 in 12 to a 24 in 12 slope. ‘

Fig 2-31. Determining roof slope.
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The roof slope or pitch will normally be indicated on an
elevation view by a triangle with a numerical ratio of rise to
run (fig 2-32). This triangle will usually appear next to the
roof line of the building in the elevation view.
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Fig 2-32. -Roof slope indicated by a triangle and numerical
ratio.

Elevation drawings will contain a lot of information about

- windows, doors, and other types of openings. Horizontal locating
-dimensions will not be included on the elevation drawing;
therefore, openings are located by reference to the floor plans.

Windows will appear in their exact location on an elevation view.
Symbols used to represent the most common types were shown in
lesson 4. The most common types are double hung, casement,
awning, horizontal sliding, and jalousie. Elevation views will
show where a window is hinged by the use of dash-lines.

Sometimes a window may be coded with a number or a letter. this
refers the builder to a window schedule. The window schedule can
contain such information as size, rough opening, and also shows
the relationship between a coded window and a window schedule.
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WINDOW'SCHEDULE
MARK 8122 TYPE oTY REMARES
el 2'=8 3/4%x4'-0" WD. GLIDINC L BB Glass
We2 4°=10%"xq 6" WD. DBL.KG. 1 BB GlASS
P— m r——— m
) R . K
- Jane ¥ SAxs
-
| E——rr '
2'«8 3/4% E s ST
4¢=10"
-3 -2

Fig 2-33. Window Schedule.

Sometimes the glass size will also be shown in an elevation view
of windows. If a window glass contained a number 32/20, this
would indicate a glass 32 inches wide by 20 inches high. If only
one size is given for a window- containing more than one glass,
then they are all of the same size. The window schedule will not
normally give the size of the glass to be used. :

Elevation drawings will also show the doors in their correct
location, and of what type or style they will be. The symbols
for the doors have been covered in lesson 3, but as a rule there
are three basic types; flush, panel, or combination. The flush
door is a plain rectangle, (unless there is a glass opening in -
it), sometimes with irregular lines to help distinguish it from a
panel door. The panel door will be drawn to highlight the panels
and/or glass. The swing of the door will not be indicated on an
elevation view. The floor plan will show this information.
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Door schedules can also be used in conjuction with the door
sSymbols shown on an elevation drawing. Door schedules can

contain the same information as that found on a window schedule.

Figure 2-34 shows a typical coded door schedule and its

relationship to four flush doors identified as D-1, D-2, D-3 and

D-4. Door D-1 is a wooden door with a solid center, D-2 is a

wooden door with a hollow center. They are both or the same
size. ' '

DOOR SCHEDULE
‘MARK | srZE TYPE oTY REMARKS
D-1 3'-0"x6°'-8" | wp.soL.cr.| 1
.D~2 2'-8"x6'=8" | WD.SOL.CR. 2
D=3 3'=0"x6'=g" MET.HOL.CR. 3 1ER FIRE RATING
D=4 2.-8°x6'-8" | MET.HOL.CR.] 1 |3ER FIRE RATING
| 4
- Q
s $
e -
d ©
[ -]
D=2 2°%=8w D=4 2'-g"
D-1] 3'-0% D3| 3'-0n

Fig 2-34. Door Scedule.

If glass is to be used in the door, the same numerical systenm
will be used as the one used in the windows. 2 glass panel in
either a flush panel door which measures 10 inches in width and

18 inches in length would be indicated by the numerical symbol
10/18 in the glass panel.



There may be many other openings shown on an elevation view.

These are usually ventilation openings used to ventilate the

" foundation or attic. They will be drawn to resemble their final
appearance and are self explanatory. Figure 2-35 shows an ‘ ‘
example of an attic louver used to ventilate attic space.

F— -

,'Fig 2-35. Typical roof ventilation louver.

On the elevation view of a building, the exterior finish will be
shown by using various material symbols and notations. Outside
wall siding can be various types of materials such as grooved = -
- plywoed, shingles of wood, asphalt, or asbestos, cement or any
size wood siding. The outside finish can alsec be made of brick,
stone, or concrete block. A combination of the previously
mentioned materials can also be used. Since many of the material
symbols closely resemble each other, it is important to read the
architect's notes for the exterior finish materials used. Figure
2-36 shows an example of a combination of exterior or finish
materials used on a single house. ' The front elevation shows
V-Groove siding over Cedar Shingles. Even if the builder could
not understand the material symbols, he would not haver any
problem determining the materials to use on the exterior of the
house because of the architect's notation.
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Fig 2-36. Typical exterior finish found on elevation view.




EXERCISE: Complete items 1 through 30 by performing the action

required.

1. The symbol illustrated below is the symbol for a

(R

2. What paterial is illustrated by the symbol below?

3. What material is illustrated by the symbol below?

R

"4. The symbol below represents what material?




5. [The illustration below is the symbollforva

6. What type of window is illustrateq by the symbol below?

7.




Items 9 through 20 refer to the illustrations below. Check your
responses against those listed at the end of the study unit.

clericcremceccccnccccman cemenceaat.

% semcne S ---.‘J
- errrremecnsnsrems mea v s actrenmmer e menr

T T FRONT ELEVATION T RIGHT SIDE ELEVATION
SCALE: 1/4°=1°-0° sxcx SCALE: 1/4°=3'-0°

Wy
R — p—— T I .
(28

cmcvcans -o-.--‘: r:----...----.------ ~cowooeme ccoane

e@scacccsnssssmrmarEncccmansd

REAR ELEVATION LEFT SIDE ELEVATION
SCALE: 3/6°#1°-0° ) SCALE: 3/4°z3°-0°

9. What type of roof is used?

10. What type of material is used to finish the roof?

1l. What is the slope of the roof?

12. What is used to provide ventilation in the space under the
roof?




13.

14.

1s.

16.

17.

1s.

19.

20.

What type of windows are used on the left side elevation.
view? _ :

The windows in the rear elevation view are hinged on what
side? ) o ‘

What typer of door is used at the front entrance?

What type of door is shown in the rear elevation view?

What material is.used on the outside finish of the house?

What provides ventilation to the space under the honse?

Where is flashing indicated? : -

What kind of material is used for the top of the chimney?




Matching: Column 1 below lists elevation abbreviations. Column
2 lists elevation terms. Write in the matching term
for the abbreviation. Compare your answer with the
answers given at the end of the study unit.

Column 1 Column 2
ABBREVIATIONS TERMS
21. . E a. Window
b. Sheathing
22. :  GL ¢. Length
d. Elevation
23. » COR e. Sheet
f. Glaze
24. » . N g. Width
/ h. East
25. ¢« FND i. Glass
S j. Colunmn
26. s WDW k. Foundation
" 1. Number
. 27. s SH m. Corner
n. Long
28. s 1G ©. North
, p. Each o
29. s TC g. Top Center
r. Elevation
30. » EL s. Flashing

t. Terra Cotta
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S8ECTION 3
BTRUCTURAL INFORMATION

Introduction. A building project may be divided broadly into
two major phases, the design phase and the construction
phase. TFirst, the architect conceives the building in his
mind and sets his concept down on paper in the form of

- presentation drawings. Next the architect and the engineer,

. . working together, decide upon the materials to be used and
- the construction methods to be followed. The engineer

- determines the loads which the supporting (structural)
members will carry.and the strength the members must have to
bear the loads. He also designs the mechanical systems of

- the structure. The end result of all this is the preparation
of architectural and engineering design sketches. The
purpose of these design sketches is to guide the draftsmen in
the preparation of the construction drawings. These
construction drawings, plus the building specifications, are
the chief sources of information for the builders responsible
for the actual construction work. Most of the structural
information needed by the builder actually comes from the
different sectional views, detail drawings, and. framing plans
along with a set of construction pPrints. This study unit
will concentrate on guiding you to find all the structural
information on these plans, drawings, and details. :

SCALE AND DIMENSION

Print scale

To manufacture an object in accordance with a designer's
specifications, a builder or craftsman needs more information
than that furnished by the scale drawings of its shape. The
systematic description of shape must be accompanied by a
systematic description of size. Height, width, and length of the
otject; size and location of its features: plus other important
nunerical details must be clearly stated. The system of lines,
symbols, numerals, and dimensional notes furnishing this
information is called dimensioning. Dimensions are numerical
values, expressed in appropriate units of measure, that define
the different parts of an cbject and establish its location.



Measuring dimensions on a print is called Scaling. Due to
Ppossible distortion of the print, scaling should be avoided as
much as possible. When scaling is essential; however, be sure to
check for accuracy by applying the scale You are using to one or
more of the important dimensions’normally Shown on the print.

The letters "NTgw on a set of drawings indicate that they are
"NOT TO SCALE"; therefore, do not try to scale the drawing.

~ All construction prints found on the job are copies of an
architect's plans and drawings, drawn to a scale.

relationship to each other. The scale usually found on
construction prints js 1/4% = 1¢-0%, Many detailed drawings that
regquire a larger amount of detail of the object will usually be

on a scale of 1 1/2% = 1'=-0" or larger. Figure 3-1 shows a first
floor plan drawn to a scale of 1/4% = 11-0m; however, the plan

has been reduced to fit the page and therefore is no longer to
scale. The builder must be very careful to look for any notes
that have been added to a drawing. i
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Typical floor plan scale.



inches on the object, ang 12/1 or 12:2 meaning .12 inches on -the
drawing equals 1 inch on the object) or as a graphic scale as
shown in figure 3-2. If the same scale is not used on all parts
of a drawing, the Scale block may be markegd ®as noted" or left
blank, and the scale noted underneath each part of the drawing.
1f graphic scales are used, several scales may be shown with
humbers (fig 3-2) and the appropriate scale number noted
alongside each part of the drawing. When reading‘drawings,
always follow the dimensions specified on the drawing first, and

éxample: 1/4 or 1:4 meaning 1 inch on the drawing equals 4 ‘

the drawing, their relative lengths to the scales of the drawing
are not affected if the drawing is reproduced or reduced or
enlarged for prints. Do not heasure direcgly on a print unless

© -8 W - orzs
- SCALENO! scALE NO2
o€r 2z ¥

SCALE NO.3
0 €f 2 3 o xeery 4

e ——

SCALE NO.4 SCALE NO.5

Fig 3-2, Graphic scales.
The architect's gcale

ccnstruction pPrints should be keasured only as a last resort.
However, if the dimension cannot be obta@ned by other_neans, then

An architect's scale is very similar to a ruler, except that it
has six ruled edges with a total of ten different scales, plus
one edge that is identical to the twelve-inch ruler with which
you are familiar. Figure 3-3 shows a triangular architect's
scale.




One of the four scales shown in figure 3-3 is labeled 1/4 which
means that it is used to make a drawing at a scale of 174" =
1'-0". One foot, at this scale, will be equal to the length of
1/4 of an inch in the drawing. ’

) Fig 3-3. ‘Triangular architect's scale.

Each of the scales listed will be found on an architect's scale,
but their location may be different depending upon the
manufacture of the scale. aAlso, each of the scales used in the
drawing has its own ratio by which the actual size of the object
in the drawing is determined. :

Scale labe) Scale Ratio
3» . 3" =1 - 0" 1/4 size
11/2% 11/2" = 1% - on 1/8 size
= S 1" = 1t - 0" 1/12 size
3/4" _ 3/4%" = 1* - O" 1/16 size

172" . 1/2% = 1' - 0" 1/24 size
.3/8% 3/8% = 1! - O® 1/32 size
174" N 1/4" = 1% - o® 1/48 size
3/16™ : ‘3/16% = 1' - oW 1/64 size
1/8"% 1/8" = 1' - on 1/96 size
3/32% 3/32" = 1* - O™ 1/128 size

Usually two scales that can be subdivided into each other will be
found on the same edge. The scales will normally be grouped as
follows; 3 and 1 1/2 scale, 1 and 1/2 scale, 1/4 and 1/8 scale,
3/4 and 3/8 scale, 3/16 and 3/32 scale, and the 16 scale or full
scale on an edge by itself.

The scale is one foot long with an additional space on either end
'so that the units can be read in parts of a foot such as inches
or a fraction of an inch. Figure 3-4 shows one edge of an
architect's scale which has two scales. The 1" scale is read
from left to right starting with the line marked "O" near the
left end of the scale. From the "O" You can read 3 spaces which
represents a distance of 3 feet to scale. The 1/2" scale is read
from right to left starting at the right end of the scale (not

shown) .



You must pay particular attention that the correct numbers are
used with the scale. The numbers used with the 1/2" scale are in
@ row near the edge of the scale. The 1" scale numbers are
farther from the edge. The lines for the units have been
extended so that you can tell the difference between the two
scales.

Fig 3-4. Typical 1" and 1/2% scales.

Measurements ‘less than one foot can be read by using the space
outside the line marked %o@. These units are divided into parts
representing one inch or fractions of an inch. The scale is

scale used on the drawing must be deternin?d; then that

missing dimension. Not all scales are subdivided into the same
amount of units: therefore, care must be taken to determine what
each unit represents. The 3% scale is subdivided into 956 units,
each one represents 1/8 of an inch; the 1 1/2" and 1" scales are
subdivided into 48 units, each one representing 1/4 inch; the
3/4" and 1/2" scales are subdivided into 24 units, each one
representing 1/2 inch; the 3/8%, 1/4%" and 3/16" scales are
subdivided into 12 units, each one representing 1 inch; and the
1/8" and 3/32" scales are subdivided into 6 units, each one
representing two inches. S
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Fig 3-5. Scaling to find missing dimensions.



One of the items you should be most concerned with when reading . .

construction prints is the dimensions. Dimensions on
.construction drawings will usually be given in feet, inches, ang
fractions of an inch. Any dimension less than a full foot is
written as a simple inch dimension. For example, three inches
will be written 3%. All dimensions twelve inches or larger will
automatically be changed to feet and inches. For example, 30
inches becomes 2'-6", ' '

If a dimension is a whole number of feet, it will show zero
inches. For example, an even seven feet is shown as 7'-0%,

Feet are never shown as fractional feet. They will always be
shown in whole numbers. Any fraction of a foot will be changed
to inches. For example, five and one-half feet is written as
S'-6" (five feet, six inches). any part of an inch will be shown
as a fraction. Eight and three-eighths inches will be shown as 8
3/8". Any fraction on @ construction print indicates a part of
an inch. : :

example, instead of writing a nine-foot dimension as 9'-0", they
may write it as 9°, which means 9'-0". Sometimes an architect .
will show the finished room size by using this dimension system.

Many architects use a standard System for showing dimensions that
are used in conjunction with exterior walls, interior partitions,
and openings in walls. There are, though, some variations that a
builder must be aware of and should keep a close look out for.

Usually the dimensions on construction prints are given to the
edge of structural sections. Exterior walls will usually b? .
measured to the outside face of the studs (fig 3-6, D). This is
done because the stud walls are built and then the outside'
sheathing or finish is put on. However, some architects will
show dimensions to the outside face of the sheathing (fig

3-6, A). Brick and concrete walls are always dimensioned to
their outside edges (fig 3-6 B and C).

Figure 3-6 E'shows the way veneer ang frame exterior walls are
dimensioned. Dimensions of both the outside face of the studs
and of the outside edge of the veneer wall are given.
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Fig 3-6. Exterior wall dimensions.




Interior wall partitions of brick or concrete will be dimensioned
to their outside edges and the wall thickness will also usually
be shown (fig_3-7 A and B). Interior frame wall partitiops will

® © 0,
1 TN
=3 o —
— & !
B ‘
BRICK AND CONCRETE . ' STUD © STWD
" PARTITIONS PARTITION _ PARTITION

Fig 3=7. 1Interior wall dimensions. .




Window and door ‘enin in both frame and veneer ex* . rior walls
will be dimensic. .d tc e centers of the openings (I .g 3-82).
Brick and concreie extc. _.or walls will show dimensions of door
and window openings to the edge of the wall (fig 3-8B).

I
]

-
[

Fig 3-8a. Frame and veneer.

-y -

Fig 3-8b. Brick and concret:.



Many times when a dimension seems to be missing, it may in fact

be located on some other print. ZLook on all views and/or parts

of the prints that are associated with the building or structure.
Usually the architect will give a dimension only once to save ' ‘
space.

Many dimensions can also be found by simple arithmetic. Simply
by adding and/or subtracting other dimensions on the print, the
missing one may be found. Figure 3-9 shows how a missing :
dimension can be found by using basic addition and subtraction.
By adding the two dimensions given and subtracting them from the
overall dimension, the unknown distance between A and B can be
found. ’

3'-0" © 16'=0" = ]151-32"
+ 4'-4" ' - Y ALY L
Ftegn : gt-gn

The unknown dimension between A and B is gt-gn

‘.- ‘- . . ?

*'-0"
(NTS)

Fig 3-8. 'Finding missing dimensions.

EXERCISE: Completé items 1 through S by performing the action
required. '

1. A scale of 3/4" = 1'— o" means ‘that 3/4 inche§ on the
.drawing presents on the object.
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Note: Identify the dimensions between points A and B on the
illustrations below. Insert your answers in the blank
. « Spaces to the right of the numbers.

i 2.

A

- - f ~
KT TR TR & T TR TR,

Copae—————

. B

A B
T T T e
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1 “2”{? iZ’lmlm]u 2 1 18 1 15

7. wga':t ii the unknown dimension of (C) on the illustration
elow? ) '

®

40'-0"
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8. Wnat is the unknown dimension of (Z) on the illustration
below?

® - 18- Cz'———-

.‘..,- } A-r . . 37:-0-»

9. What is the unknown dimension between A and B on the
illustration below?

-




DETAIL DRAWINGS

Detail Scaile

Structure (fig 3-10). The detaii may be located on the sanme
sheet where the designated part is or it may be else where on
another sheet. Many times, several details will be grouped on
one sheet:; however, when a detail is drawn, it will usually be
Placed on the Same sheet so reference can be made to it without
too much inconvenience to the builder.

deternine the scale used to show the detail. If the details are
not too difficult to understand, they may be drawn to the same
Scale as the plan, elevation, or Section views. Details that
show structurail information will normally be drawn at a larger
Scale so that the parts can be shown with more clarity. The
architect can use any of the scales pPreviously mentioned in
lesson 1, depending on how large the view must be drawn, so that
all the information can be seen Clearly.

23212

STRAP anckon

SLLeen, ___ £
- N - A 5
2-212 BEAN" Snarg
Eacn sipe
CORNER. FRAMING DETAIL
: SCALE~ 1"z 120" .

-

Fig 3-10. Dpetail drawing.
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Figure 3-11 shows a detail drawing without any scale indicated.
Occasionally, an architect will include a detail drawing for
informational purposes only; thus the scale is not needed. The
architect will indicate this by listing (No scale) under the
detail title (fig 3-11).

34 SQUARE -EDGE
PLYWOOD

BLOCKING BETWEEN JOISTS
FOR SQUARE-EDGE PLYWOOD

{NO SCALE)

Fig 3-11. Detail without scale.

Many times an architect will use preferred scales when drawing
details, because the builder using the prints carries a2 folding
Tuler which is-divided into inches and sixteenths of an inch.
Each 1/16 inch on the rule would equal one-inch on a detail drawn
to 3/4" = 1'=0" scale. A list of preferred scales and their
relationship to the measurements on a folding rule is shown
below. :

'1%-0" scale - 1/16" on rule

3/4" = = 1" on detail
11/2® = 1'-0% scale - 1/8" on rule = 1" on detail
3" = 1'=0" scale - 1/4" on rule = 1" on detail

FULL SIZE scale - 1" on rule 1" on detajl
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These scales are the preferred ones: however, an architect can be

eéxpected to use any of the &cales available to him on his

architect's scale. Therefore, a builder, when reading a detail ‘

drawing, must be very careful about the scale used.
Interiod petails

Interior detail drawings can consist of, but are not limiteq to,
the following items: views of kitchen cabinets and all built-in
items, cabinets ang Closets throughout the building, permanently
attached items in the bathroom, interior trim, fireplaces, ang
stairways.

Most of the items shown in a detail will also be shown on a plan
or elevation view elsewhere on the set of prints:; however, they
do not include enough’ information for the builder. Therefore, a
detail drawing is furnished to give the builder this needed
information. -

Figure 3-12 shows two detailed elevation views of a typical

kitchen. fThe drawings not only give the measurement of the
cabinets, but also show where the sink, range, and refrigerator

are to be located.
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Fig 3-12. Kitchen detail drawing.




Figure 3-13 shows both a front view and a side view of a typical
Closet (wardrobe). By using the information provided on the
detail, the builder would have very little trouble building the
closet. :

‘l-ou 1

1\2* PLYWXD 1 __&s-on

———

‘2!!

3/4* pLnvXD

6d.0n

172* piucco

.Fig 3-13. Closet detail drawing.

W
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Figure 3-14 shows a typical bathroom detail drawing. From the
detail a builder can determine the exact location of every
fixture in the bathroom. / ,

Fig 3-14. Bathroom detajl drawing. .

Figure 3-15 is a typical detail drawing that shows how the window
trinm must be applied. Figure 3-16 is a detail drawing of how the
base molding is applied. Figure 3-17 is a detail drawing of the
ceiling molding. None of the details are drawn to scale.

Fig 3-15. Detail drawing of window trim.
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core

Fig 3-17. Detail drawing of ceiling molding.

A typical detail drawing showing a stairway and opening is
illustrated "in figure 3-18. The detail shown is not to scale;
however, from it the builder can obtain a lot of information such
as headroom, width of tread, height of riser, and total rise of
the stairway that he will use to build the stairwvay.

W
!
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Fig 3-18. - Stairway detail drawing.

Figure 3-19 shows a typical detail drawing of a masonry

fireplace. The view Presented is a sectional cut of a fireplace.
Usually for a fireplace the complete set of details will consist
of a section, plan, and elevation view because of the complexity

of the construction.
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Fig 3-19. Fireplace detail drawing.




Extericd Details

An exterior detail can be drawn of any object when the architect
feels additional information is needed. We will not try to show
every type of exterior detail drawing; however, we will show some
of the objects that are normally drawn in detail.

© Cornice detail. The cornice of a building is the
projection of the roof at the eave line which forms a

connection between the roof and sidewalls. 1In gable
roofs it is-formed on each side of the building, and in
hip roofs it is continuous around the perimeter. Figure
3-20 shows a typical cornice detail drawn to 1% = 1t—pn
scale. '
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SCALE- 1"z '~ 0"

A AT HTARTER T

Fig 3-20. Typical cornice detail.

(o} Gable and overhang. The gable end overhang is the
extension of a gable roof beyond the end wall of the
building. The detail will give the builder information
about the types and sizes of materials needed and how far
the overhang will extend beyond the end wall. Figure-
3-21 shows a typical end overhang.
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Fig 3-21. ' Typical gable end overhang.
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© Vent pipe openings in roof. Normally all the openings in
the roof will be shown in detail. Figure 3-22 shows a
typical vent pipe detail.

3= VENT PIPE

2"x5" RAFTER

SECTION H-
VEXT PIPE DETAIL
. SCALE 1% 7r.gu

Fig 3-22. Vent pipe detail.

o mokestack and chimnev details. Openings for smokestacks
(pipes, jacks) and chimneys will be shown in detail

drawings so that the builder can provide an adequate
opening in the roof. additional information is usually
provided which will show the .exact size and location of

the chimney or smokestack. Figure 3-23 shows a

smokestack detail. Rote the similarity between the
snokestack shown in figure 3-23 and the vent pipe shown

in figure 3-22.
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Fig 3-23. Smokestack detail.

© louver and ridge ventilator details. Buildings with
louvered or ridge ventilators will usually show details
of the vents. Figure 3-24 shows a louver detail. A
ridge ventilator detail is shown in figure 3-25.
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Fig 3-24. Louver detail drawing.
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© Exterior stair/step details. If a building has exterior

stairs or steps, the architect will usually draw a detail
showing the design and size of the stairs. A typical
stair detail is shown in figure 3-26.
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Fig 3-26. Exterior stair detail.



© Skirtboard detail drawing. Many buildings that have a
post foundation will use skirting to £ill in the space
between the floor joist and the finished grade. The ‘
architect may choose to show a detail of how the ; .
skirtboard will be attached. Figure 3-27 shows a
skirtboard detail drawing.
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Fig 3-27. Skirtboard detail drawing.

This lesson has shown only a few of the many objects that can be
drawn in detail by.the architect. He or she may show by drawing

in detail any unusual use of siding, a dormer, an unusual .
entranceway, or an unusual pattern of laying brick used for
ornamental decoration.

Window and Door Details

Most windows and their frames are millwork items that are usually
fully assembled at the factory. Window units, for exanple, often -
have the sash fitted, are weatherstripped, the frame assembled, '
and the exterior casing in place. Standard combination storms

and screens or separate units may also be included. Since most
windows come fully assembled, most construction prints in_thg
business world will not show window details. However, this is

not true on military construction prints. Usually all military
construction prints will include detail drawings for every type

of window used in the structure.




) Double-hung window. The double-hung window is perhaps
the most familiar type of window. It consists of an
upper and lower sash that slide vertically in separate
grooves in the side jambs or in full-width metal
weatherstripping. The top of the window frame is called
the head. The sides of the window are called jambs. The
bottonm is called the sill. Figure 3-28 shows a
double-hung window with four (4) details and the location
from which the detail is taken. Figure 3-28A shows a
cross section view of the head. Figure 3-28B shows a
cross section view of the meeting rails. Figure 3-28C
shows a cross section view of the side jamb (notice that
the jamb section is'a plan view, looking down). Figure
3-28D is a cross section view of the sill.
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© Casement windows. Casement windows consist of
side-hinged sashes, usually designed to swing outward.
Figure 3-29 shows an outswinging casement window with
four detail views, View A is a sectional view of the
head. vView B is a sectional view (plan view, looking
down) of the meeting stiles. View C is a sectiocnal view
of side jamb (plan view, looking down). View D shows a
sectional view of the sill. .
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Fig 3-29. Casenment window detail.



© Stationary windows. Stationary windows used alone or in
combination with double-hung or casement windows usually
consist of a wood sash with a large single light of
insulated glass. A stationary window with two (2) detail
views is shown in figure 3-30. View A shows a section

view of the head, and view B shows a section view of the

sill.
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Fig 3-30. Stationary window details.

© Awning windows. An awning window unit consists of a
frame in which one or more operative sashes are
installed. The sashes of the awning type window are made
to swing outward at the bottom. A similar unit, called
the hopper type, is one in which the top of the sash
swings inward. Figure 3-31 shows an awning type window
with three (3) details and a typical combination of
several awning windows in one unit.



View A of figure 3-31 shows a cross section view of the head.

View B is a cross section view of the horizontal mullion between

the top and bottom sash. View C is a cross section view of the .
sill. The phantom lines in views A, B, and C represent the swing

of the hopper type window.

AN

N €aDER
aN
i casing
— * —nEAD JAMS
tv )
) g o INGED SASH
1 .
L AN R
y "
A LN ————— AW NING

ALTERNATE WOBPER Tvyeg

St

feeee SCREEW

e STORM SASM

poma S48 S e

Fig 3-31. Awning window details.

Most doors and their frames used in commercial construction are
preassembled at a factory and delivered to construction sites in

the same manner as the windows which we discussed earlier.

However, in military construction, the doors and their frames

will usually be constructed on the job site. A door detail will

be needed in order to accomplish this. Figure 3-32 shows a

typical panel type exterior door and three door details. The

head detail is shown in view A. . .
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View C shows the sill detail which is taken directly below the
head detail at the bottom of the door. Views A and C are taken
from the left side of the door looking toward the right side of

. the door. The jamb detail shown in view B is a plan view,
looking down. Notice that all three views show a combination
storm door used with the exterior door.
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‘ Fig 3-32. Typical exterior door details.
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Bection Views

A section shows how a structure looks when cut vertically by a : ‘
cutting plane. It is drawn to a scale and details a particular:
construction feature that cannot be clearly shown in the general
drawing. The section provides information on height, materials,
fastening, support systems, and concealed features. Section

drawings are used to 'give a clear view of the interior or hidden
features of the object which normally cannot be clearly observed

in conventional outside views. \

As mentioned in study unit 1, lesson 3, a section viev is
obtained by cutting away part of an object to show the shape and
the construction at the cutting plane. The most common position
of the cutting plane is through the longest dimension, or main
longitudinal  axis and parallel. to the front view. The cutting
Plane will be identified by a double set of letters such as A=A,
B-B, etc. The actual view of the section after it has been cut
will also be identified by the same set of letters. Figure 3-33
shows a typical section view and how the cut was made through the
building. : . :

. PERSPECTIVE vigw SECTION A-A

TYPICAL Smary SUILDING Snows cuTTING PLANE A-A AND SECTION
FROM. THE CUTTING PLANE

Fig 3-33. Development of a section view.




Foundations (both wall and column) will normally have section
views included on a set of construction Prints. Section views of
the foundation will show the shape of the footing(s), materials
used, size of materials used, and any unusual .features about the
foundation. Figure 3-34 shows a typical column foundation plan
with the architect's note to see section view A on sheet 3 of the
construction prints. This is the typical way an architect will
let the builder know about a section view that will give the
builder the needed information. Section 2 is shown in figure
3=-35.

|

Fig 3-34. Foundation indicating the section views that are
- available. :
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used in the foundation, this includes the construction of the ‘
floor and wall.

Fig 3-36. Typical section view of a wall foundation.




together. Since most wall sections extend vertically from the
foundation to the roof, they will contain information not only
about the wall, but. also about the roof and foundation. Figure
3-37 shows a typical wall section view. Notice the large amount
of structural information included on the section view
illustrated. Information about exterior finish on both the wall
and roof are shown, the wall will have shingles for exterior
finish and plaster for interior finish material.

Fig 3-37. Typical wall section view.



EXERCISE: Complete items 1 through 20 by the performing action
: _regquired.

1. The detail drawing illustrated below is drawn to o ‘

scalé.
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2. What scale is used on the detail drawmg illustrated
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3. The illustration below

is an example of a detail drawing
of a .
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4. The illustration below is an example of a
detail drawing.
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5. What exterior detail is illustrated by the drawiné below?

226 RAFTER
16" 0.C.

224 PLATE

EXTEND %"

6. The illustration below is an example of an exterior
deta:Ll drawing.




7.The illustration below is a head detail for a
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8. The door detail illustrated below is a detail drawiné of
the door .
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S. The drawing illustrated below is a detail of a
sill.
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10. The illustration below is a detail of a window-.
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1l. What type of section view will give information about
the size and shape of footings?




12. The illustration shown below is an example of a
: view.

FOOTmG

13. Foundation section views could show both column
foundation and views.

14. What type of section view will give information about the
exterior finish?

15. What section view would give a builder information
about the finish used on the roof?




Note: Items 16 through 20 pertain to the illustration below.
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16. What type of material is used for the outside wall
sheathing?

17. What size are the floor joists?
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18. What type of material is used on the inside wall?

. ’ 19. What size is the material used to finish the floor?

20. What type of shingles are to be used on the roof?

FRAMING PLAN

Floor FPraming Plans

' Framing plans show the size, number, and location of structural
- nembers which form the building frame work. Separate plans may

be furnished for floors, walls, and roofs. Framing plans for
floors are basically plan views of the girders and joists. The
size and spacing of the joists, the size and number of girders,
and the bridging are noted on the plan. A typical floor framing
Plan is shown in figure 3-38. By reading the floor framing plan,
you learn that the girders will be made up of three 2"x 6"s (oxr
three 2" x 8"s for 20-foot spans). The Jjoists will be made up of
2" x 6"s and are to be spaced at intervals of 3 feet (2" x 6" at
3"-0" 0.C.) with bridging. The joist lengths are joined at the
girders with 2%x 6" x 2® — 0" foot splices. Note that there are
two types of footings indicated (type C and type D). Detailed
views of footings, joists, girders, or foundations may be shown
on the framing plan if the architect feels additional information

is needed.
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Fig 3-38. Fioor framing plan.
Roof Framing Plan

Framing plans for roofs are very similar to floor framing plans
and impart the same basic type of information. Normally shown i@
the size and spacing of rafters, ridgeboard, bearing walls, any
roof openings, and other structural members in the roof as noted
by the architect. Figure 3-39 shows a typical roof framing plan
for a gable roof with a slope of 6 and 12 (6 inches of rise for
every foot of run). After reading the plan, you can determine
that the rafters will be 2" x 6"s spaced 18 inches on center. A
ridgeboard made up of 2" x 8" stock will be used in the roof.
The framing plan also indicates an opening for a chimney. The
rafters will extend 1 foot beyond the edge of the building.
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Fig 3-39. Roof framing plan. -
Wall Framing Plan

Wall framing plans (also called wall framing details) present
information about the size and location of studs, diagonal
bracing, cripples, trimmers, headers, fire blocks (girts),
plates, and cornmer posts. The door and window framing can also
be shown in a wall framing plan. Figure 3-40 shows both a
typical wall framing plan and a detailed drawing that shows where
wall framing members are located. Notice that the framing plan
gives not only the size of the studs, but also gives the
on-center spacing at 16". Wall framing plans can be as simple as
the one illustrated in figure 3-40 or they may be very
complicated. Their complexity will depend upon the amount of
information that the architect is trying to include on the plan.
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Fig 3-40. Typical wall framlng plan.

EXERCISE: Complete 1tems 1

through 7 by performlng the action
required.

1. What plan would show the size and spac;ng of the joists,

the size and number of the girders, and the type of
brzdglng used?




2. llustration below is an example of a

plan.
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3. What framing plan would show the size and spacing of the
rafters? -
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4. The following illustration is an example of a

plan.
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Use the jillustration below to answer items 5 through
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{,5. The illustration is an example of a
framing plan.




6. What size nails are to be used to fasten the studs to the
sole plate?

7. The stud spacing is to be either
or inches on center.

- TYPES OF FRAME CONSTRUCTION

‘Platform Praming

There are four principal types of frame construction which are
used today in the construction of light structures. They are
Platform (alsoc called western), balloon, braced, and plank and
beam. A brick veneer structure is also considered a frame
Structure because the internal or supporting structure is
entirely of wood framing. Solid masonry construction such as
brick or concrete block will not be discussed because of the
limited use of masonry construction in the theater ‘of operations.
Braced frame, plank, and beam construction will not be discussed
either. This lesson will concentrate on the platform and balloon
framing methods which are the most widely used in the theater of
operations. ' A

The platform (also called western) frame is the most commonly
used method in military construction. It is distinguished by the
- floor platforms independently framed as shown in figure 3-41, the
second and third floors supported by studs one story in height.
Framing of this type is fast, safe, and allows for extensive use
of short materials. N

Interior partitions and exterior walls are framed with material
of the same length, thereby insuring proper balance in case of
any shrinkage.
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The platform frame is preferred for one-story structures since it
permits both the bearing and nonbearing walls, which are
supported by the joist, to settle uniformly.

Main components of a platform frame are as foilowing:

o Wall studs. Studs are the closely spaced vertical
members of partitions and outside walls. Their purpose
is to support the weight of the upper floors and to
provide a framework for exterior and interior finishes.

© Plates. A top plate is a horizontal member of a
partition or frame wall. It serves as a cap for studs
and support for the joists. The sole plate (bottom

- plate) serves as a rest for the studs.

© PBracing. Diagonal braces are permanent parts of a
building which serve to stiffen the walls, keep the
corners square and plumb, and prevent the frame from
being distorted. The common types of bracing which you

" will use ‘are let-in, set-in, and block bracing.

o Joists. Joists are laid edgewise to support the floor
boards. '

() Rafter. The ribs are run from hip, or ridge, to eaves in
the roof.

o Sill. Sills are horizontal members that either rest upon
or form the foundation of the house.

© Sheathing. ' Sheathing is generally applied diagonally to
assist in strengthening the structure. -

All of the aforementioned components are illustrated in figure
3-410 ‘

Balloon Praming

The major characteristic of the balloon frame shown in figure
3-43 is the use of studs extending from the sill (scle) plate to
the rafters.” Also, the joist ends are supported by ledge (or
ribbon) boards and are nailed to the studs as shown in figure
3-44. The ribbon board is let into (seated in) the stud to form
a2 rigid support for the joist. The balloon frame offers the
advantages of speed and economy of construction as compared to
the braced frame method. The continuous studs facilitate easy
installation of service pipe, conduit, etc., without cutting
through plates and weakening the structure. Corner braces for
this frame are lighter than in the braced frame and are let into
the outside edges of the studs.
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Fig 3-43. Balloon frame construction.
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Fig 3-44. Method of supporting upper floor joist ends
. in balloon framing.




EXERCISE: Complete items 1 through 8 by performing the action
regquired.

Note: Use the illustration below to answer items 1-8.

1. The illustration shown is an example of

framing.

2. In vhat location on the illustration would you find
bridging?

3. In whhtblocation on the illustration would you find a
joist?

4. At which location would you find a diagonal brace?

5. Which location indicates diagonal sheathing?

3-55



6. Which location indicates the header?

7. The illustration below is an example of
frame construction.

stV

Wy

8. The major diffefenée‘between Platform and balloon frame
construction is that in balloon framing the studs run
from the _ ; blgte to the
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REFERENCE TEXT

AM 2 Al RFI ELD LANDI NG
MAT AND ACCESSORI ES

MARI NE CORPS ENG NEER SCHOOL
MARI NE CORPS BASE
CAMP LEJEUNE, NORTH CAROLI NA



(1)
(2)
(3)
(4)
(5)

" END COMMNECTOR
END Dmglecmn SECTION A-A "PRONGS" UP.

p

FEMALE EDGE MALE EDGE
SECTION B-B

Weight (Full length mat) 144 | bs

Weight (half |ength nmat) 77 | bs
Length (full mat) 12 ft
Length (half mat) 6 ft
Wdth (full & half) 2 ft

SH-2



STARTER KEYLOCK

SOCKET HEAD SCREWS

MALE CONNECTOR

MALE CONNECTOR

CONNECTOR BAR

1. A starter keylock is a very narrow mat used to decrease surface
Instillation time by approximately %2 Previous mat instillation

met hods required assenbling the runway at one end, and working to the
other. The starter keylock is installed in the mddle of the intended
surface, and enables two mat laying teans to start together and work
si mul taneously toward each end. Starter key |locks are available in 3
foot, 9 foot, and 12-foot lengths for providing staggering joints in
matting patterns. The starter keylock is coated with a non-skid
surface. The starter keyl ock has mal e edges on both sides of the
matti ng piece.

SH-3



TYPI CAL KEYLOCK

SOCKET HEAD SCREW

FEMALE END

1. Atypical keylock is inserted every 100 feet in the pattern to
permt the easy renoval of sections of mat for repair or replacenent.

2. Typical key locks are available in 3 foot, 9 foot, and 12 foot

| engths to provide staggering of the joints of matting patterns. The
typi cal keylock is coated with a non-skid material. Typical key |ocks
have a mal e edge, and a femal e edge, and are inserted just as a full of
hal f mat section.
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EDGE CLAMPS AND STAKES

Type |. Edge clanp anchors fenmal e edge of mat.

Type |1 Edge clanp anchors nal e edge of nat.

Type 111 Edge clanp anchors down-turned edge of nat.

Type |1V Edge clanp anchors up-turned edge of nat.

NOTE: Short |ocking bars are used to secure type |11,
type IV edge clanps to the matting.

SH-5
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STAKE DRIVING TOOL
FOR USE WITH PAVE-
MENT BREAKER OR
SLEDGE HAMMER

FEMALE EDGE
OF MAT

ANCHORING FEMALE MAT EDGE USING
TYPE | EDGE CLAMP

STAKE DRIVING TOOL

TYPE Il FOR USE WITH PAVE-
EDGE MENT BREAKER OR
CLAMP SLEDGE HAMMER
DOWNTURNED
PRONGS

ANCHORING EDGE WITH DOWNTURNED
PRONGS USING TYPE Ill EDGE CLAMP

STAKE DRIVING TOOL
FOR USE WITH PAVE-
MENT BREAKER OR
SLEDGE HAMMER

TYPE IV
EDGE
CLAMP
UPTURNED
PRONGS

LOCKING
BAR

ort 0

STAKE DRIVING TOOL

FOR USE WITH PAVE-

TYPE I MENT BREAKER OR
EDGE SLEDGE HAMMER
CLAMP
STAKE
I.
MALE EDGE Q] 1O
OF MAT |

ANCHORING MALE MAT EDGE USING
TYPEIl EDGE CLAMP

DRIVING WITH
PAVEMENT
BREAKER

ANCHORING EDGE WITH UPTURNED
PROMNGS USING TYPE IV EDGE CLAMP



TYPI CAL KEYLOCK REMOVAL TOCL

FIRST MAT

TYPICAL KEYLOCK

FEMALE END
REMOVAL TOOL
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LOCKI NG BAR

MALE EDGE CONNECTION T

1. Locking bars are used to join sections of AM2 matting. Locking
bars nust be inserted into each adjoining matting section.

Length 24 inches
W dt h 5/ 8 inches
Thi ckness 3/ 16 inches

SH-8



90 DECGREE CONNECTCOR (H —-TYPE)

1. The 90 degree connector is used to join two matting patterns that
are adj acent at a 90-degree angle such as the runway and taxiway. It
is also used to join additional matting or ranps to the ends of the
runway where a catapult guide rail is installed. Connectors are 12
feet long al um num*“H sections which allow rel ati ve novenent and
slight msalignment between the adjoining sections of matting.
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ADJUSTABLE 90 DEGREE CONNECTOR

FEMALE KEYLOCK
ASSEMBLY

PRONGS UP END
KEYLOCK ASSEMBLY

PRONGS DOWN END
KEYLOCK ASSEMBLY

1. The adjustabl e 90-degree connector is used to join two matting
patterns that are adjacent to each other at a 90-degree angle, such as
the main runway and a taxiway. This connector is also used to join
additional matting or mat end ranps to the ends of the runway where a
catapult guide rail is installed. Connectors are 12 feet |ong,

al um num secti ons, which can be adjusted in width from®6 Y inches to 9
Y% inches to facilitate the joining of two adjacent matting sections.

SH- 10



NATO
(Security Classification)

DEMOLI TI ON ORDER COPY NO_ O
SERFAL NO__
From 1. Denolition Guard Conmander
2. Demolition Firing Party Commander
(Aut hori zed Conmmander) 3. Retained by the Authorized Conmander
4.

PART |

1. Denplition Target Details:

a. Description

b. Location (grid coordinate)

c. Target nickname, nunber or codeword

(Al'l orders are to be prefixed by target identifying nicknanme, nunber
or code word.)

d. Techni cal Instructions

2. Executing Units:

a. Denolition Guard

b. Denolition firing party

3. Oders to the denolition commander

a. the denolition target is to be prepared to State of Readiness
by: DTG

b. Al'l other orders will be issued to you by the Denolition
Guard commander. Record their receipt in Part |

cC. There is no Denplition Guard. You are to act as instructed
in paras 5,6, & 7, recording the orders received in Part
1.

(Only one box is to be crossed)

4, Orders to the Denolition Guard Conmander

Your responsibilities are detailed in para iv. You are to act as
instructed in paras 5, 6, & 7, recording the orders received in Part
1.

5. Denplition is to be fired:

NATO
(Security Classification)




NATO
(Security Classification)

a. | medi at el y upon bei ng prepar ed.
b. Upon recei pt of codeword in para 8c by radio.
C. Upon recei pt of the order fromthe Authorized Commander or

his Liaison Oficer personally.

d. (G her orders)

Enmergency Firing Orders

a. You will not fire the denolition except as ordered in para
5.

b. You will fire the denmolition on your own initiative if the
eneny is in the act of capturing it.

(Only one box is to be crossed)

. Oders other than for firing will be given:

a. By the Authorized Comrmander personnally

b. By the Authorized Commander’s Liaison Oficer personally.

C. By radi o.

d. (ot her means)

Codewor ds

Action to be taken Codeword

Change from State 1 (SAFE) to State 2 ( ARVED)

Change from State 2 (ARMED) to State 1 (SAFE)

Fire the denolition now.

Para 3b cancell ed, para 3c applies.

Para 3c cancel |l ed, para 3b applies.

Para 5c cancell ed, para 5b applies.

The Aut horized Commander is changed to

7 e Ime| oo e

NATO
(Security Classification)




NATO
(Security Classification)

9. Aut hori zed Commander

Si gnature Rank/ Name
Appoi nt ment Dat e/ Ti me G oup
PART 1|1

10. Changi ng State of Readi ness:

a. Time estimated by Firing Party Conmander to change from State or

Readi ness 1 (SAFE) to State of Readiness 2 (ARMED) is m nut es.
b. State of Dat e/ Time G oup of:

Readi ness Ori gi nat or Recei pt Change

O dered of Order | Conpleted

11. Handover and Takeover of Denolition Target:

Rank, Nanme and Unit Si gnat ure Dat e/ Ti ne
G oup of

Transferring Conmander

Accepting Commander

12. Record of Other Changes to Part | (if any)

Det ai | Dat e/ Ti me of Recei pt

13. FI RE THE DEMOLI TI ON NOW

Si gned

(Rank, Nane, Unit)

(Dat e/ Ti me G oup)

(or enter date/time group of receipt of codeword in para 8c)

NATO
(Security Classification)




NATO
(Security Classification)

PART 111
14. Denol i ti on Report
a. Bridge b. Road/ Runway/ Rai | way
Estimated wi dth of gap No. of craters
No. of spans down Di anet er/ Dept h
c. Oher target
d. Mnes Laid: AT m nes AP m nes
Sket ch
Si gnature Rank/ Name/ Uni t

NATO
(Security Classification)




NATO-CONFIDENTIAL on completion

+ NATO-RESTRICTED

OTAN-CONFIDENTIEL une fois remplie

+ DIFFUSION

VSVERTRAULICH AMTILICH

GEHEIMGEHALTEN

+ VSNUR FUR DEN
DIENSTGEBRAUCH

nach Ausfullen

Ab AlarmmaBnahme

OBSTACLE FOLDER
CARNET D'OBSTACLE
SPERHEFT
Type of obstacle
Type d'obstacle
Art der Sperre
CLASS CATEGORIE DRINGLICHKEIT

1. ++ Preliminary
2. ++ Reserved

1. ++ Preliminaire
2. ++ Demanoeuvre (1)

1. ++ Sofort-Massnahme
2. ++ Reserviet

Serial number

Numero d'ordre

Target no.

Laufende Nummer

Dispositif No.

Objektnummer

COPY NO.

EXEMPLAIRE NO.

Ausfertigung

NOTE Anmerkung

+ When blank
Si laisse en blanc
Wenn unausgefullt

++ Strike out item not applicable

Rayer lamention inutile

Nicht zutreffendes streichen

(1) Deletetheterm NOT used
Barrer lamention NON utilisee

NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une fois remplie

VSVERTRAULICH AMTILICH
GEHEIMGEHALTEN

nach Ausfullen

(1) Photograph of Target Photographie de I'ouvrage Fotografie des Sperrobjekts

DESCRIPTION

DESCRIPTION

BESCHREIBUNG

Indicate direction Indiquer direction Richtung, aus der das

of view deprisedevue  Objekt gesehen wurde
einzeichnen
MAP NAME AND SCALE NOM ET ECHELLE KARTENBEZEICHUNG

DE LA CARTE UND MAS-STAB
GRID REFERENCE OF COORDONNEES DU KOORDINATEN
TARGET DISPOSITIF DES OBJEKTS







NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une fois remplie

VSVERTRAULICH AMTILICH
GEHEIMGEHALTEN

nach Ausfullen

(1a) LOCATION OF
TARGET AND
PRESTOCK POINT

EMPLACEMENT DU
DISPOSITIF ET DU
CENTRE DE
RATTACHEMENT
(PRESTOCKAGE)

LAGE DES OBJEKTS
UND MUNITIONS
LAGERPLATZ

Map of scale 1:250,00 showing target and prestock point and route between them.

Indicate nearest telephone/pick up point (if any) into the AUTOKO network (Corps
trunk communications system).

SCALE

ECHELLE

MABSTAB

1,

3

Page 4 Annex A, STANAG 2123 is Blank






NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une fois remplie

VSVERTRAULICH AMTILICH
GEHEIMGEHALTEN

nach Ausfullen

(1B) LOCATION OF EMPLACEMENT DU
TARGET DISPOSITIF

LAGA DES OBJEKTS

NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une foisremplie
VSVERTRAULICH AMTILICH GEHEIMGEHALTEN
nach Ausfullen

(2) SUPPLY OF EXPLOSIVE APPROVISIONNEMENT DU VERSORGUNG MIT

AND STORES FOR TARGET CHANTIER DU DISPOSITIF SPRENG UND
ZUNDMITTELN SO-WIE
GREAT FUR DAS OBJEKT

(Map of scale 1:50,000 showin target and adjacent targets)

1- PRESTOCK POINT CENTRE DE MUNITIONSLAGERPLATZ
RATTACHEMENT
(PRESTOCAGE)
NAME [ NOM NAME

LOCATION: See maps ‘ EMPLACEMENT: Voir cartes | LAGE: Siehe Karten Seite 3, 5,

Pages3,5,7 pages 3, 5, 7 7
2 - TRANSPORT REQUIRED VEHICULES NECESSAIRES ERFORDERLICHER
TRANSPORTRAUM
NUMBER/NOMBRE / ANZAHL ..........c.ccccvvnieinnnn,
TRUCKS OF | CAMIONS de | LKW je

......................... TONS/ TONNES/ TONNEN

3-ROUTE: ITINERAIRE: WEG:

See maps pages 3, 5, 7 Voir cartes pages 3, 5, 7 Siehe Karten Seite 3, 5, 7

4 — Approximate travel DISTANCE approximative entre Ungefaehre ENTFERNUNG

DISTANCE from Prestock centre de rattachement vom Munitionslagerplatz zum

Point to Target: (prestockage) et dispositif: Objekt.

5 — Explosives and stores
required:
See page 12, 13, 14, 15

Explosifs et materiels
necessaires:
Voir page 12, 13, 14, 15

Erforderliche Sprengmittel u.
Gerat:
Siehe Seite 12, 13, 14, 15

6 - Storage location of additional | Lieu de stockage des accessoriesde | Lagerort zusatzlicher

SCALE | ECHELLE |

MABSTAB

1,

5

barrier material mise en oeuvre supplementaires Sperrmittel

MAP NAME AND SCALE NOM ET ECHELLE DE LA KARTENBEZEICHNUNG
CARTE UND MASS-STAB

GRID REFERENCE | COORDONNEES | KOORDINATEN







NATO-CONFIDENTIAL on completion NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une foisremplie OTAN-CONFIDENTIEL une fois remplie
VSVERTRAULICH AMTILICH GEHEIMGEHALTEN VSVERTRAULICH AMTILICH GEHEIMGEHALTEN
nach Ausfullen nach Ausfullen
(28) LOCATION OF EMPLACEMENT DU LAGE DESMUNITIONS (2b) LAYOUT PLAN | PLAN DU DEPOT DE | LAGE DESMUNITIONS
PRESTOCK POINT DEPOT DE MUNIION LAGERPLATZES OF PRESTOCK MUNITION LAGERPLATZES
POINT

(Map of scale 1:50,000 showing location and route.)
(Sketch (scale about 1:50,000 showing entrance, route, storehouses (igloos) in which

explosives and materials are stocked, etc..)

SCALE | ECHELLE | MABSTAB SCALE | ECHELLE | MABSTAB







NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une foisremplie

VSVERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

(2c)

NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une foisremplie

VSVERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

(2c)

Instructions for opening ammunition storage vault door

Instructions for opening ammunition storage vault door

Directives pour I'ouverture de la porte du depot de munitions

Directives pour I'ouverture de la porte du depot de munitions

Anweisung fur das Offnen der Sperrmittelhaustur

Anweisung fur das Offnen der Sperrmittel haustur

10







NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une foisremplie
VSVERTRAULICH AMTILICH GEHEIMGEHALTEN
nach Ausfullen

Key for ammunition storage facility
Clefs pour la soute de munitions
Schlussel fur das Munitionslagerhaus

NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une foisremplie

VSVERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

The bearer of this document is authorized to enter the ammunition site and pick up
from Bunker No. ............. The barrier material for target No. ................

(2d) EXPLOSIVES, EXPLOSIFS, MATERIELS, | BEDARF AN
STORES, MINES MINES NECESSAIRES SPRENG UND
REQUIRED ZUNDMITTELN
GERAT, MINEN
TARGET NO. | DISPOSITIF NO. OBJEKT NR.

Letitulaire du present document est habilite a acceder au lieu de stockage des
munitions et aprendedans la soute no. ............ les accessoires necessaires alamise
ouevre del'obstacleno. ..............

PRESTOCK POINT | DEPOT DU MUNITION

| MUNITIONS- LAGERPLATZ

Der Inhaber dieses Dokuments ist berechtigt den Sperrmittellagerort zu betreten und
ausdem Bunker Nr. ............ das Sperrmaterial fur die SperreNr. .......... zu
entnehmen.

If the keys are not kept in this obstacle folder their location is to be marked clearly
here:

Si les cles ne seront pas conservees dans le present carnet d'obstacles, indiquer ci-
apres I'endriot de conservation exact:

Werden die Schlussei aurbewahrt ist der genaue Ort hier anzugeben:

11

Menge Total Wt
ITEM DESIGNATION ART Amount Poins total
(English) (Francais) (Deutsch) Quanite Gesamtgewich

©) &) ©) Q) ©) (6) (Kg)
1 EXPLOSIVES EXPLOSIFS SPRENGMITTEL
A Cratering Expl. Trichter

charges Progressifs sprengladungen
B High Expl. Pi-Sprengmittel

explosives Brisants Brisanzspreng
C Plastic Plastique Sprengmasse

explosives formbar
D Shaped Charges Hohlladungen

charges Creuses
E Cutting Charges Schneidladungen

charges coup.
2 ACCESSORIES | ARTIFICES ZUNDMITTEL
A Safety Meche Anzundschnur

fuze Lente
B Detonating Cordeau Sprengschnur

cord Detonant
C Non electric Detonateurs pyro | Sprengkapseln

detonators technique
D Electric Detonateurs Sprengkapseln

detonators electrique elektrisch
E Prime cap Detonateur Sprengkapsel-

D'amorce zunder

F Booster cap Renforcateur Sprengschnurkapsel
G Blasting Exsploseur Zundmaschine

Machines

(exploder)
H Cable electric Fil electrique Zundkabel

(2 wire) (2fils) (zweiadrig)

12







NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une foisremplie

VS-VERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une foisremplie

VSVERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

(2d) EXPLOSIVES, EXPLOSIFS, MATERIELS, | BEDARF AN
STORES, MINES MINES NECESSAIRES SPRENG UND
REQUIRED ZUNDMITTELN
GERAT, MINEN
TARGET NO. | DISPOSITIF NO. OBJEKT NR.

PRESTOCK POINT | DEPOT DU MUNITION

| MUNITIONS - LAGERPLATZ

Menge | Total Wt
ITEM DESIGNATION ART Amount | Poins total
(English) (Francais) (Deutsch) Quanite | Gesamtgewich
©) @) (©) @) ©) (6) (Kg)
3 TOOLE OUTILLAGE WERKZEUG
A Quarrying bar Barresamine Brechstange
B Shovels Pelles Schaufeln
Cc Picks Pioches Kreuzhacken
D Saws Scies Saegen
4 STORES MATERIEL GERAET
A Nails Pointes Naegel
B Wire Fil defer Draht
C Timber Planches Bohlen
5 MINES MINES MINEN
A Mines AP Mines AP SchaBbwMi
B Mines AT Mines AC PzAbwMi
C Fuzes Allumeurs Zuender (Minen)
TOTAL WEIGHT | POIDSTOTAL GESAMTGEWICHT

13

Menge Total Wt
ITEM DESIGNATION ART Amount Poins total
(English) (Francais) (Deutsch) Quanite Gesamtgewich

©) &) ©) Q) ©) (6) (Kg)
1 EXPLOSIVES EXPLOSIFS SPRENGMITTEL
A Cratering Expl. Trichter

charges Progressifs sprengladungen
B High Expl. Pi-Sprengmittel

explosives Brisants Brisanzspreng
C Plastic Plastique Sprengmasse

explosives formbar
D Shaped Charges Hohlladungen

charges Creuses
E Cutting Charges Schneidladungen

charges coup.
2 ACCESSORIES | ARTIFICES ZUNDMITTEL
A Safety Meche Anzundschnur

fuze Lente
B Detonating Cordeau Sprengschnur

cord Detonant
C Non electric Detonateurs pyro | Sprengkapseln

detonators technique
D Electric Detonateurs Sprengkapseln

detonators electrique elektrisch
E Prime cap Detonateur Sprengkapsel-

D'amorce zunder

F Booster cap Renforcateur Sprengschnurkapsel
G Blasting Exsploseur Zundmaschine

Machines

(exploder)
H Cable electric Fil electrique Zundkabel

(2 wire) (2fils) (zweiadrig)

14







NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une foisremplie

VS-VERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

Menge | Total Wt
ITEM DESIGNATION ART Amount | Poins total
(English) (Francais) (Deutsch) Quanite | Gesamtgewich
€) &) ©) @) ©) (6) (Kg)
3 TOOLE OUTILLAGE WERKZEUG
A Quarrying bar Barresamine Brechstange
B Shovels Pelles Schaufeln
Cc Picks Pioches Kreuzhacken
D Saws Scies Saegen
4 STORES MATERIEL GERAET
A Nails Pointes Naegel
B Wire Fil defer Draht
C Timber Planches Bohlen
5 MINES MINES MINEN
A Mines AP Mines AP SchaBbwMi
B Mines AT Mines AC PzAbwMi
C Fuzes Allumeurs Zuender (Minen)
TOTAL WEIGHT | POIDSTOTAL GESAMTGEWICHT

15

NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une foisremplie
VSVERTRAULICH AMTILICH GEHEIMGEHALTEN
nach Ausfullen

(3) DEMOLITION ORDER and/or MINEFIELD RECORD do not complete until
after laying the minefield
ORDER DE MISE DE FEU et/ou FEUILLE DE RENSEIGNEMENTS a
completer apres realisation de champ de mines
SPRENGBEFEHL und/oder MINENSPERRNACHWEIS ernst nach dem
Anlegen der Minensperre vollstandig ausfullen

16






NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une fois remplie

VSVERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

(3a) SPECIAL CONSIGNES TECHNISCHE
TECHNICAL TECHNIQUES EINZELANWEISUNGEN
INSTRUCTION PARTICULIERES

1. Timerequired for Temps necessaire pour Zeitbedar fur die

preparing and charging preparation chargement Vorbereitung zur

Sprengung

Hours | Heurs | Std Minutes

2. Timerequired for Temps necessaire pour Zeitbedar fur Anderung

passing from state of passer de l'etat de der Zundbereitschaft von

readiness 1 (SAFE) to | preparation 1 (NON 1 (GESICHERT) in 2

NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une fois remplie

VSVERTRAULICH AMTILICH GEHEIMGEHALTEN

nach Ausfullen

7 Mines

a) Nuisance mines
+ MUST
+ MUST NOT
Belaid
+ See sketch page 24

b) THERE IS (A)

+ LARGE

+NO
minefield near (give
location and reference of
minefield record)

Mines

Des mines de harcelement
+ DOIVENT

+ NEDOIVENT PAS
etre posees

+ Voir croquis page 24

+IL EXISTE

+IL N'EXISTE PAS

un champ de mines
important a proximite
(indiquer I'emplacement et
documents de reference)

Minen

+ MUESSEN
+ MUESSEN NICHT
verlegt werden

+ Siehe Skizze Seite 24

+ ESIST EINE

+ ESIST KEIN

groBere Minensperre in der
Nahe

(Angaben ueber Lage und
diesbezuegliche
Minensperrnachwel s)

+ Strike out words not
applicable

+ Rayer lamention inutile

+ Nicht Zutereffendes
streichen

2 (ARMED) AMORCE) a2 (AMORCE) | (ENTSICHERT)
Minutes

3. Personnel required for | Personnel necessaire pour | Personal fur die

preparing and charging preparation et chargement | Vorbereitung zur
Sprengung

NCO S/Officer Uffz ]

Men Hommes Mannsch | ...

4. Personnel required for Personnel necessaire pour | Personalbedarf fur

firing mise de feu Zundtrupp

NCO S/Officer Uffz ]

Men Hommes Mannsch | ...

5. Organization of work Organisation du chantier Arbeitsplan

(attached if necessary)

6. Drawings and sketches

See pages 19, 21

(sl necessaire)

Plans et croquis Voir
pages 19, 21

17

(falls erforderlich)

Zeichnungen und Skizzen
Siehe Seite 19, 21

English Francais Deutsch
Trandlation of notes on Traduction des Ubersetzung der
the sketch page 24 inscriptions parlees sur les | Anmerkungen auf der
croquis page 24 Skizze Seite 24
18
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TRENN
SCHNITTSKIZZE

(3b) SKETCH OF
TARGET

CROQUISDE
L'OUVRAGE
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Plan and sections of the target showing lines of cut and demolition chambers
(in one language only)

Plan et coupes de I'ouvrage montrant sections de rupture et fourneaux
(inscriptions on une seule lange)

Zeichnung und Teilzeichnung mit Angabe der Trennschnitte und Sprengkammern
(nur in einer Sprache)

19

English Francais Deutsch
Trangdlation of notes on Traduction des Ubersetzung der
the sketch page 19 inscriptions parlees sur les | Anmerkungen auf der
croquis page 19 Skizze Seite 19
20
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(3c) SKETCH OF LANDUNGS-SKIZZE

CHARGES

CROQUISDE
CHARGEMENT
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Plan and sections showing details of chambers, lines of cut and location of charges,
giving quantities of explosive, method of ignition etc.
(in one language only)

Plan et coupes detailles des fourneaux profils de rupture, emplacement des charges,
avec indication des quantites d'explosifs, amorcage, etc.
(inscriptions on une seule lange)

Zeichnung und Teilzeichnung mit Sprengkammern, Trennschnitten,
Ladungsanbrigung mit Angabe der Ladungsmenge und Zundungsart
(nur in einer Sprache)

21

English Francais Deutsch
Trangdlation of notes on Traduction des Ubersetzung der
the sketch page 21 inscriptions portees sur Anmerkungen auf der
les croquis page 21 Skizze Seite 21
22
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(3d) SKETCH OF SCHEMA DE MISE DE | ZUNDLEITUNGS
IGNITION SYSTEM FEU SKIZZE

Sketch showing firing circuits and firing point
(in one language only)

Croquis montrant les circuits de mise de feu et le point de mise de feu
(inscriptions on une seule lange)

Skizze der Zundleitungen (Hauptund Reservezundung) und der Zundstelle
(nur in einer Sprache)
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(3e) MINEFIELD IF CHAMPDE MINESOU | MINENSPERRE FALLS

APPLICABLE, OR CHAMPDE MINESDE | VORHANDEN ODER

PROTECTIVE MINES PROTECTION SICHERUNGS-
SUIVANT LE CAS MINENSPERRE

Personnel and timerequired | Personnel et temps necessaire Krafte u. Zeitbedarf f. das

for laying mines pour la pose des mines Verlegen von Minen

Men | Hommes | Mann | Hours [ Heurs | Std Minutes

Sketch of planned minefield. When laid draw on page 24 and fill out minefield
record on page 16
(in one language only)

Croquis du champ de mines prevu. Si realise encrire ala page 24 et remplir lafenille
de reseignements page 16
(inscriptions on une seule lange)

Skizze der geplanten Minensperre. Wenn angelegt auf Seite 24 eintragen und
Minensperrnachweis ausfullen Seite 16
(nur in einer Sprache)

23
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Ammunition/equipment to be turned-over/taken-over

Munition/materiels a remettre

Zu ubergebende/ubernehmende Munition/Gerat

Barrier document will remain at:

(4a)
TURN-OVER/TAKE OVER OF TARGET Target No.
REMISE/REPRISE DU DISPOSITIF Dispositif No.
UBERGABE/UBERNAHME DER SRERRE Objektnummer
Type of target

Type d'obstacle

Art der Sperre

Grid reference Date/Time Group
Coordonnees UTM Groupe date/heure
UTM-Koordinaten Datum/Zeit-Gruppe

L es documents seront gardes par:

Sperrunterlagen verbieiben:

State of readiness at the time of turn-over/Take over

Etat de preparation au momont de laremise

Zundbereitschaft bei Ubergabe/Ubernahme

Work still required to complete barrier or to prepare demolition target

Travaux restant effectuer jusqu a l'achevement

Noch auszufuhrende Arbeiten bis zur Fertigstellung

Relieved Commander
Responsible de laremise

25

Ubergebender
Last Name Rank
Nom Grad
Name Dienstgrad
Unit Signature
Unite Signature
Einheit Unterschrift
Relieved Commander
Responsible de la reprise
Ubernenmender
Last Name Rank
Nom Grad
Name Dienstgrad
Unit Signature
Unite Signature
Einheit Unterschrift
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(4b)

TURN-OVER/TAKE OVER OF TARGET

REMISE/REPRISE DU DISPOSITIF

UBERGABE/UBERNAHME DER SRERRE

Target No.

Dispositif No.

Objektnummer

Type of target

Type d'obstacle

Art der Sperre

Grid reference

Coordonnees UTM

UTM-Koordinaten

Date/Time Group

Groupe date/heure

Datum/Zeit-Gruppe

Relieved Commander

Responsible de laremise

Ubergebender
Last Name Rank
Nom Grad
Name Dienstgrad
Unit Signature
Unite Signature
Einheit Unterschrift
Relieved Commander
Responsible de lareprise
Ubernehmender
Last Name Rank
Nom Grad
Name Dienstgrad
Unit Signature
Unite Signature
Einheit Unterschrift

Copy for the unit handing over
Exemplaire pour I'unite remettante
Ausfertigung fur dir ubergebende Einheit

27

Page 28 of Annex A, STANAG 2123 is Blank
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(5) SKETCH showing effect
of demolition and location of
mines (if applicable)

CROQUIS montrant les
effects de la destruction et
emplacement du champ de
mines (s'il y alieu)

SKIZZE uber das AusmaB
der Zerstorungen und Lage
der Minen (wenn verlegt)

(5) DEMOLITION COMPTE RENDU DE MELDUNG UBER
ORDER DESTRUCTION DURCHGEFUHRTE
(IF FIRED) SPRENGUNG
a

| TARGET NO. | DISPOSITIV NO. | OBJEKT NR. |
b.

| MAPREFERENCE | COORDONNEES [ KOORDINATEN |
C.
Demolition was fired at | Lemisedefeuaetefaitea | Die Sprengung erfolgte
Date/ Time | Date/ heurs | Datum/ Zeit

........................... [,

d

Extmt of damage
(2) In case of abridge

Resultats obtenus
(1) Case d'un pont

Umfang der Zerstorungen
(1) im Falle einer Brucke

Width of gap
.................. meters

Largeur de breche
................. meters

Weite der Unter-breacung

No. of spans down

No. de travees detruites

(2) Inaroad or runway size,
depth, and location of craters

Sur une route ou piste:

Dimensions, profondeur et
emplacement des entonnoirs

GroBe, Tiefe und Lage von

Auf einer StraBe oder Rollbahn:
Trichtern

(3) Mineslaid, type and number | Mines posees, type et nombre

| Anzahl und Art verlegter Minen

(4) Any other details

| Autresressignements

| Sonstige Anmerkungen

29

Date/ Time | Date/ Huers | Datum / Zeit
Name | Nom | Name | Rank | Grade | Dienst-grad | Unit | Unite | Einheit
TO | DESTINATAIRE | AN SIGNATURE | UNTERSCHRIFT
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TABLE OF CONTENTS TABLE DE MATRES
Target identification Front Cover Identification du Recto dela
dispositif | ers page
(1) Photograph of Target Page 2 (1) Photographsdel'ouvrage Page?2
(1a) Map of Target, Prestock Page 3 (1a) Carte montrant Page 3
Point and Route between I'emplacement du dispositif
(1b) Map of Target, Large Scale Page 5 et du centre de rattachement
(2) Prestock Point, Transport Page 6 (prestockage ainsi que le
required Route, Travel Distance, chemin entre les deux
Explosives required, Data (1b) Plan du dispositif agrande Page5
(2a) Map of Prestock Point Large Scale Page7 echelle
(2b) Sketch, Layout Plan of Page 8 (2) Centre de rattachement Page 6
Prestock Point (prestockage), vehicules
(2c) Ammunition Storage Facility Page 9 necessaires, itineaire, distance
(Authorization, Keys, Opening explosifs necessaires dennees
instructions) (2a) Plan du centre de Page 7
(2d) Explosives Stores, Minesrequired  Page 12 rattachement (prestockage)
(3) Demolition Order, Minefield Record Page 16 agrande echelle
(3a) Specia Technical instructions Page 17 (2b) Croquis-plan du centre Page 8
(3b) Sketch of Target Page 19 de rattachement (prestockage)
(3c) Sketch of Charges Page 21 (2c) Depot de munitions Page 9
(3d) Sketch of Ignition Systems Page 23 (permis, directives
(3e) Minefield Page 24 d'ouverture, cles
(4 Hand-over/Take-over Page 25 (2d) Explosifs, materiels mines Page 12
(5) Demolition Report Page 29 necessaires
(6) Official Signature Page 32 (3) Ordre de mise de feu et/ou Page 16
feuille de renseignements
INHALTSVERZEICHNIS Vordere (3a) Consignes techniques Page 17
Identifizierung des Sperrobjekts Umschlag particulieres
seite (3b) Croquisdel'ouvrage Page 19
(1) Fotografie des Sperrobjekts Seite 2 (3c) Croquis de chargement Page 21
(1a) Karte des Objekts, des Seite 3 (3d) Schemadelamiseenfeu Page23
Munitionslagerplatzes und des (3e) Champs de mines de Page 24
Marschweges zwischen beiden harcelement
(1b) Karte des Objektsin groBem Seite 5 (4) Procede de remise Page 25
MaBstab (5) Compte-rendu de Page 29
(2) Munitions-Lagerplatz erfor- Seite 6 destruction
derlicher Transportraum, Marschweg, (6) Signature pour Page 32
Entfernung, erForderliche Sprengmittel manipulation
(2a) Karte des Munitions-Lagerplatzes  Seite 7
in groBem MaBstab (3b) Trennschnittskize Seite 19
(2b) Lageskizze des Munition- Seite 8 (3c) Ladungskizze Seite 21
Lagerplatzes (3d) Zundleitungsskizze Seite 23
(2c) Munitionslagerhaus (Offnungs- Seite 9 (3e) Storminensperre Seite 24
anweisung, Berechtigungs- (4) Ubergabe/Ubernahme- Seite 25
nachwels, Schlussel) verhandlungen
(2d) Erforderliche Sprengmittel Great Seite 12 (5) Meldung uber durch- Seite 29
und Minen gefuhrte Sprengung
(3) Sprengbefehl/Minensperrnachweis  Seite 16 (6) Unterschrift Seite 32
(3a) Technische Einzelanweisungen Seite 17
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Notes:

1. Pages 3; 7-12; 14 can be detached from the target folder and handed to the soldier
detailed to pick up the barrier material.

2. The commander of the closing/executing unit will use pages 29/30 to report
results to hisimmediate superior.

Remarques:

1. Lespages 3; 7-12; 14 peuvent etre retirees du carnet de dispositif de destruction
preparee et remise au responsible de |'enlevement des explosifs.

2. Le chef du detachement de protection/de mise afeu emploiers les pages 29/30
pour faire rapport a son chef immediat.

Anmerkungen:

1. Die Seiten 3; 7-12; 14 konnen dem Sperrheft entnommen und dem Soldaten
ubergeben werden, der die Sperrmittel abholt.

2. Dass Ergebnisist vom Fuhrer der schlieBenden/auslosenden Einheit/Teileinheit
mit Seite 29/30 an den unmittelbaren V orgesetzten zu melden.

TARGET folder
completed by:

CARNET d'ALLERT etabli par: Sperrheft aufgestel It

Durch:

Name [ Nom | Name | Rank [ Grade | Dienst Grad | Designation | Fonction | Dienststellung

Signature | Unterschrift Date | Datum

Name | Nom [ Name | Rank [ Grade | Dienst Grad [ Designation | Fonction | Diengstellung
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Signature | Unterschrift Date | Datum
Folder reviewed by | Carnet controle par | Sperrheft gepruft
Name Rank Designation Date | Signature
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