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NOTE ON THE CONSTRUCTION OF DEEP GALLER

SHELTERS. :
I. OBJECT.
With the easing intensity of bombardments, the question
of shelters has me one of capital importance in the organi-

zation of sectors Both from the offensiveffind defensive points of

ith artillery of
that the shelters be

g la¥ee-caliber gun most
®ntimeter mortar. In

Decemter 21, 1915, on field
(See Instructions of
xperience has. shown, on one I'Swd, that the type of s
sheMers (see Instructions gf Dec. #1, 1915, No, 128, p. 77)
d with a filling of earthMg three layers of ro
was not proof against t j
the German 21-centimete tars, even with a small ¢ f

explogive (6.3 kilografls to Qkilograms), and that on the other
hand the type of she tnowh as “ deep shelter” nsiuc-
tions of Dec. 21, 1919, No. W8, p. 77) was able to resist jec-

& for the use of troops of all

S
iles with delay-actio of
)

tiles of large caliber if the untouched soil above f the
proper thickness, which again depends on the ngtur the ter-
rain and the kind of projectiles used against i

Consequently, among the sunken shelters defcr y the In-

structions of December 21, 1915, under No. 128, only those cou-
structed underground, at a suitable depth, are bombproof in the
sense given to this term in the above-mentioned instructions.

It therefore follows that this shelter, generally known as a
deep-gallery shelter, should be adopted to the exclusion of every
other type, except in cases where a water-bearing stratum is en-
countered near the surface.

7

r

nld belong to the clas:
by the Instructions of
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8 DEEP GALLERY SHRELTERS.

It appears from the above that the Engineer troops, to whom
the construction of such shelters is intrusted, should be thor-
oughly acquainted with all details concerning the construction
of these shelters. The Engineer troop depots of the interior
must therefore lay great stress on that part of the instruction
of sappers which deals with the construction of this type of
shelters.

The object of the present note is only to facilitate the task of
the officers of tile above-mentioned depots by placing at their dis-
posal a résu e principles and details of construction now
used by the wn constructing “ deep gallery shelters.”

1. DEFINITIO

N

ery shelters are undersigffo Iters executed by

subterr &s distinguished from gopen-cut, excavation, the
roof and g® of which are given &lining constructed
a.cco, 8 to the principles l1aid down by the School of Mines for
the uction of mine galleries. sdool of Mines edition

Apr. 30, 1909.) The Wions of the School of

ein mentioned as re

ays be taken.

ngineers, are now ondggial.) An this case, according to
urces at hand, the frames y be either of the ry
standard type or makes s of roughly squared see
plate 5). q
If on good terrain lgffge fr s of thick planks may be used for
lining the entrance s to the galleries (see platw .

III. ADVANTAGES.

ndys)
Besides providing shelter against single round§f of th&g1 centi-
meter gun with the means at hand in the fiel eep gallery
shelter has the advantage of being easy ‘to construl¥, and the
enemy will suspect nothing if care is taken either to conceal the
spoil or to unload it far enough away. )

The one fault generally found with this type of shelter is that
it is slow to construct. This is compensated, in a certain meas-
ure, by the fact that work may be carried on continuously as
soon as the descents have attained a length of a few meters.

~N

articular, the precax\
engthening the galleries

e casing is generally od. (Note: Some typeg
es of reinforced cement, studie®by the Technical Sectifin



DEEP GALLERY SHELTERS. 9

These descents then constitute shelters in therﬁselves and are
far superior to niches or temporary sheiters.

1IV. SUMMARY DESCRIPTION.

Deep gallery shelters are of two types—single and dz)uble.
The former are especially appropriate for troops guarding the
first-line trenches.

(Generally spffaking, the single shelters are the most used.

The type M to be adopted depends on local tactical
circumstances, bu choice is also subordinate to the nature
of the subso the contours of the terrain.

As to the nature@ of the subsoil and the situation of the em-
placementmagper®nce has shown that it A8 best to make a careful
construction of

hrough fear of theirqfeing invaded by water.
Ons may often be found a “close study. For

t, wiglout fissures, and conseq

ler; ers were dug there,

eviously drained ang

eans 0f ditches dug deep ints
th&graining of the water.

SIN TER.
The single shelter gen ists of a horizontal ga, ug
underground to a depth ¢ ding on the nature of the in,

and chosen in consegience, Q¢cording to the indications gigen
in Paragraph V her J V

Access is obtained By at [#®st two distinet descen
distance from each other to prévent their being

action of the same projectile.
The descents should be made as steep as po le, in ¥rder to
diminish their length, in order, on the one hafid, duce the
amount of work required to construct them, and on the other
to make them less vulnerable. Xach descent generally de-
bouches at one extremity of the main part of the shelter. The
entrances to the descents constitute the most delicate part of
deep shelters, as it is not possible with the means usually avail-
able to give them adequate protection. They open on a trench
or onh a portion of an open or covered boyau.




10 DEEP GALLERY SHELTERS.

The protection of the entrances may be improved by keeping
their sills at a tairly low level, by deepening the entrance boyau,
and by reinforcing the covering of the armored portion of this
boyau with layers of logs placed side by side and solidly joined
together with wire or eramp irons. ~ (See variation of sketch No.
6.) However, every precaution sliould be taken to prevent the
entrance of water.

To enable the garrison of a shelter to leave it, even if the
trench has fall¥n into the hands of the enemy, it is wise when-
ever the nec time and personnel is available to provide

an additio outlet? easy of egress, debouching in the open
country inNin front 6f the trench. This outlet should
consist of a gallery with gentle slope sgpas to permit of rapid
evacuatig o Veceive the enemy, i&be well for the
relativ & of this third outlet&hot e uniform with
referen e two others. Moreov%}ﬁt should be con-

as possible. If there is n tural or artificial

in a shel
In #iis case, care should be
pre ts appearing on the gerTs
ethod consists in stref
s of the sap and covering q
st , rafia, or branches. It may also be covered with ordf
anvas or awning properlyﬁ.
his supplementary it on The open country is e
needed in shelters for tr arding the first-line tret

It is also advisablgy to
(shelters for first-lin@trench®s) with underground
tion connecting thengfin with the combat posts for ine
guns or, automatic riflemen, with the observin, and
listening posts. In the first positions, where it is dly pos-
sible to transport matériel and armor, these stfftions, Qlso well
disguised, are equipped with shields (of a 1i e that can
be transported in the galleries) proof against perforating bul-
lets and projectiles of small-caliber guns (3747 millimeters). In
the second position these posts or observing stations, also dis-
guised, may be covered with cement and equipped with armored
roofs.

On account of the many and various solutions which may be
devised, the dimensions and arrangements of detail of the shel-

errain Is already tor

o disguise this sap to
photographs. An easy and
£ a metal grating between
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ters ean not be strictly regulated. The types shown in the
sketches attached to the present note are only given as an indi-
eation. :

It should be noted, however, that each shelter should be con-
structed with a view to receiving a unit consisting of af least
one-half a platoon, as a rule. A smaller unit should not be con-
sidered, for owing to the amount of work required by the con-
struction of the descents to the deep shelters (which work is

independent the capacity of the shelters), the construction
of shelters f it of less than one-half a platoon would re-
quire an a nt of work out of all proportion to the object to be
attained. .

The capacity of the shelters is determifled by the commanding
officer ig ¢ de"s relating to the org: tion of the sector,

As fo angement of details affld the Wreparation of the
interior gfshelters, it will be sulWo call attention to
the ing points

1 ach shelter there should hemgami®beds with two,-and
ths above each other

4 &
(made of Doards or wire trellis \% wooden frame), fo
ioMm#fid a certain number olf\

W of the unit in oceup
seats, proportion of each Jetermined by the command- '

v er.

@ Room for the camp beds mayWme obtained by giving td @
hor®ontal gallery the prow grand gallery,' or elseNj

/ ’Ne

ning on.a transversal serw assage (in the main Ty
or in the great gallery) rying length of the di SHONS
required for the _installa’ of camp beds®? -‘These celNgare

generally constructed fin th and gallery. The width to be
obtained by thi$ arr ent 1s, per tier of berths, wl;e
places side by side,*®r twOWlaces separated by a passage W the

latter installation should be reserved for cases “?@v ¢ cell
must contain several rows of beds in depth.*

Two rows of beds of three tiers each are sopfetimes
in the grand gallery, which with equal capacif
space.

The cell system is often praised because it can be constructed
progressively. Tt can be utilized as soon as the transversal gal-

hstalled
ore free -

1 See sketches 1 and 8.

2 SBee sketches 6, 7, 8, and 9. ~
8 See sketches 7 and 8.

4 See sketches 6 and 10,



30 DEEP GALLERY SHELTERS.

Material required for the construction -of some of the various
types of shelters, etc.—Continued.

111, SINGLE SHELTER FOR ONE-HALF PLATOON, ETC.—Continued.’

T

Logs. Rafters. ‘Wire nails.
Diameter of| Diameter of Strips, Bat
0.10 moter | 0.15 meter 0,03 | P2t

and length | and length | 0.04 | 0.08 | by | % | 606 |-
i o by | By | 0.01 |00 G20 | 015
0.08 | 0.08 | me- | 1" | 0,10 | 0,18
me- | me~ | ter. * | me- | me-
4 3.5 2.1 | ter. | ter. ter, | ter.
fe- | me- Ine-
ters. ! ters. ters.

Name of parts of
shelter.

Kilo-| Kilo-
grams |grams
8 4

1 Sheet—ho;pipa).ls in dial periscope room, 7.5 meters.
IV. GROUP OF DOUBLE S PORTION FOR ONE P

Spe- Spe- | Planks (roof), len
cial cial
M Great lagée “Hallf frame,
3 - - . gal- | 0.80
Name of parts of shelter. oy by | fory | by : 50
frame.| frame.| 1.90 |frame.| 1.64 = 1 me-

me-
ers.

1, Shelter proper:
a) First story...... I 3 P
b) Second story.... 16 - I R,

2. Entranceand descent|....... -9
3. Interior arrange-

ments:

(@) Cymp beds for 12|
men and officer. : JRRPIO Y PR O,
(b) Benches for 10
men... e .
(¢) Shelves........ - e P P
4, Closing panels (4
alike) .o e e
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Material required for the construction of some of the various
types of sheliers, ete—~—Continued.

1V. GROUP OF DOUBLE SHELTERS, ETC.—Continued. _

Planks, casing.

Logs.

Name of parts of sifiter.

Length.

Mine

Diameter of
0.10 meter and

' Diameter of .
0.15 meter and

bat. | lengthof— | length of—

tens. .
.i(()) tol '12030 1.50 350 | 4 350 | 210
me- | me- | JO€ me- | me- me- | me-
ters. | ters. ters. . ters, | ters. : ters. | ters.

l:
st story
ond stor]
and dg

(a) F|
(d) 8
2. Entran§

i p beds for
6 gen and offi-

Name of parts of shelter.

1. Shelter proper:
{a) First story......
(b) Second story....
Entradice and

[
(b) Benc:

MeN - eeenn.n

(c) Shelves. ........

4, Closing panels (4

alike).-..oaoaanin

Sgquare

.\ meters.

5

..................... 180 [aeuenne] 12,5 Joeoiifeeanens
..................... 0 FP N P N P
..................... <78 [ U DA
..................... - 35 R 12 |o.....
12 33 4 73.5 | 12.5 12 5
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Material required for the consiruction of some of the various
types of shelters, etc.—Continued.

IV.. GROUP OF DOUBLE SHELTERS, ETC.—Continued.

‘Wire nails.
e
R . Y
Name of parts of shelter. 0.04 to 0.15 to 0.08 Canvas,
0.10 0,18 meter,
meter. meter.,
Kilo- Kilo- .
1. Shelter proper: grams. | grams. |- Meters.
Ea; First st . - --- 4 2
b) Second sto . 3
2. Entrance and descent™.... . 5
3. Interior arrangements:
(2) Camgp fof¥36 men and 6
q
@ B 0.50
0.15
i 0.35
......................... 19 2(1.50 by 0.90)

» he following must also be prgfided:
wooden linfyfor the construction of the gafleries; 6

same directign; 24 bolts 24 centimeters long, @bolts- 1.
1 time long for the entrance to the sheNignad
th ling the cover of this entrancg .

The ial for the third exit and for § ﬁ pnise of this shelter is also not included

> QO
N
S

dges, slope templates, and
pmp irons with points in the
entimeters long, and 21 bolt:

also the wire to bind together
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TYPE OF SINGLE SHELTER 2Nk ipsttached

FOR 4 PLATOORM 215" 1917
DETAILS-OF - THE FRAMEWORK: U§E:D~IH'THE?‘T|YVF$ SHOWM- IN-SHETCRES +-2° -4
9CALE 4
MINECAIES-FOR DEXCENTS: z FRAME OF HALE
NOTE: THE SILL 12 LIKE GALLERY
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Note: The logs inthe special frame LONGITVDINAL WIND BRACING
work are rousghly s red and This musf‘aff‘ecf atthe same time
8 v sgual a CAP +he cap (orthe mﬂ) and the upnsh‘f }5”_1_ Iq
have a minimum diameterof 0.20m. b

The fremework of the main e

gallery which issimply | ™3 RN Log 040om{Cross Beam)
the regulation frame - E

work has therefor not
been shown on +he
present sketch.

CutAD. Elevation C.D. ElevationCD Cut A'B» 5





























