
,t0 be laid, 
ength. 
squarely. 
as stron

and they then form a bond for the next 
Some prefer every length to be finished up 
It has a neater appearance, and is quite 

g as bonding one length into another, 
le,, £ ku.ffth should be complete in itself, 
the -1S !ined a few days before the next is commenced, 
length18 ^me f°r settlement. If the bricks in this first 
te are tooth, the next, when built to it, settles also, 
to be °Ut t^le toothing, and becomes broken. This has 

Patched, is unsightly, and suggests weakness.
level ^a*n> lbe courses may not be started at the same 
ing af- t^le last, and to get the bricks into the last tooth- 
tbataf, lt:^e squeezing takes place, the consequence being 
Ue\y i e ^rst three or four bricks in every course of the 
the . en£fb are found to be running up or down out of 
are ®Cneral level. A block toothing is best where bricks 

®ed for lining. Stone side walls 
of . nflHsh bond is best for side walls. The first 
sh0uj, footings may be laid dry, and the footings 
hei»iu aave half brick projection every two courses in 
foot;1 " lu heavy ground, however, portions of these 
full n^S are carried up plumb to formation level, i.e., 

w*dth of bottom course.
f0r s n these solid “stick-ups” set the sills and props 
level U5porting the centre ribs. Before the wall is at rail 
grgj. e courses must be level (except in the case of a 
lead;1<3a<)' At ra*l level leave a projecting brick near the 
from'1'! Gnd as a S’aide and reference. Now stretch a line 
t0 tu ]le saw cut in the wall frame, marking the courses 
thjs 6 corresponding course of the last length. Continu 
Uojjjf^Cfdure following the courses marked on the fram 
Gro, ^ringing level, the top of the frame, is attained. 
VVori! every course and flush every joint. As the brick- 
the Proceeds, all cavities between th back work and 
Soligj Ined ground must be carefully Hed and packed

Unt;,lhe Wa,ls should be built up without interruption 
Or rj|C0mPlete to springing level, after which the centres 
nwti are Set- The ribs for a 5-yard length are,, as 
ana °ned before, three in number, viz., two intermediate 

leading.
provia C fading rib must be so placed that the laggings 
betx ed ^5 ft x 7y2 in. x 2% in.) will reach and fit 
the i~en ^oove or projecting sweep in the rib undei 
the r;f1 to°thing and on the one now being put up. Fix 
Unde )S- toSether by spiking pieces of plank upon, their 
C S1des, and drive up the slack-blocks until the 
sigh s °f the ribs are all level, and about 1 in. over 
Heces 0 alI°w for after settlement in the work. All the 
Scaffnj l’ y laggings required must be in readiness on the 

f s standing under the last length. 
ne lagging is placed on each side at the, arc 

’plri?. The bricklayers put on lagging by lagging 
ÎU recbdre them as the brickwork progresses.

When c laggings will not bear on the ribs in. places, 
Cases • . Iatter have been used several times ; in such 
Sings U 's necessary that wedges be used under th lag- 
to Sa’p. heep them up to proper line, and to 

ToLln£ or springing.
*abore Cn fhe underside of the lower bar is reached, 2 
barg f!8 may then do the packing and help getting 
9 bar U1 ’ 'yhich is done with the aid of tackle. To get 
bricw°ut it is raised a little, so that another course, o 
b°ard-k can b got in to secure the ends of the poling 
9eariv * at w'h e released by the bar. In heavy groun 
behin(, °f the boards round the arch must be left in 
•tifig ), fhc brickwork to keep the ground from run- 

v^hen the ends of the boards are secured, the

and as one

another matter.
course

are

sPri
a$ th

of

these

bar can be lilted out of its place, and turned round until 
it can be got through a bay of the ribs, and back upon 
the scaffold under the last length, 
work where many ribs are needed, and the nearer the 
crown the more crowded it becomes.
English bond for the brickwork is often insisted upon, 
while some prefer single-ring work, i.e., all bricks laid 
as stretchers with bonders of headers where possible, and 
which is good, securing better work and less mortar used. 
The more bricks and less mortar there are in such a 
piece of work, the better the work, providing there is 
enough mortar to properly bed the bricks. A %-in. joint 
on the soffit, if properly radiated from the centre, will be 
much thicker at the extrados of the brick, and must be 
so if the courses are to radiate. Care must be taken, so 
as not to overdo this, for if there is an excess, there will 
be a greater settlement afterwards, and in a wet tunnel 
the mortar gets washed out, reducing the safety of 
the arch.

This is often hard

For the arch,

Returning to lining the length, the arch is built up 
level with the top sill, when a bricking-in piece must be 
introduced. It has been shown that before the top sill 
could be got in the bars above it had to be back-propped 
ahead of it, as the brickwork cannot be built further for
ward than the sill, and as all bars must come out as 
drawn sooner or later. It follows that there must be a 
few feet of mined ground ahead of the toothing now 
being formed, poled with boards, but without support. 
When the bars are drawn out bricking-in pieces about 
8 ft. o in. x 6 in. x 6 in., are placed behind the brickwork 
between each two bars, about 3 ft. of their length resting 
on the brickwork and the remaining portion projecting 
along the roof of the mined ground ahead. They are 
securely packed from the brickwork before the bar is 
taken out, and they will then hold up the poling boards 
and ground.

The seventh bars are the last taking out bars. Be
fore getting up to this height, a temporary scaffold must 
be made above the main one.

When the bars are all out, bricking the arch con
tinues under the drawing bars.

The last lagging which has been put on each side 
must be grooved on its top edge about 1 in. deep and the 
length of the lagging on which rest the block lagging, 
which are pieces of board 1 in. thick at the ends, 2 in. 
thjck in the centre and about 3 ft. long, used for building 
the key. They are laid transversely to the other laggings.

At this stage the work is very arduous and com
paratively slow progress is made. Generally speaking, 
55 hours is an average time in which to line a 5-yard 
length. It can be done in about 42 hours, however, if a 
full gang is kept steadily on the work. This is, on the 
whole, rather uneconomical as when the brickwork ap
proaches the key of the arch working space is badly 
curtailed. Better practice is to withdraw the gang of 
men on one side until the other side has finished up to 
the key or within about 1 % ft. of the crown. Then the 
other side is finished with greater ease and better work
manship.

The brickwork completed, the bars are drawn and 
operations continued on the next length.

After several hundred feet of tunnel is thus com
pleted at any face, the centre drain should be built in. 
In size a drain 18 x 12 in. wide is generally sufficient. 
The bottom should be of 4-in. flag stone, and the sides 
of brick or flat bedded stone laid dry. A 6-in. flag stone 
bedded in mortar but with joints open forms a satis-
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