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4)The voltage drop at the end of low line shall not be larger than 10%.

(3)The transformer capacity shall be confirmed in accordance with the total power

capacity of electrical equipment.

(4)The transformer substation out tunnel shall be set close to the loading
concentration location, and on the side of power supply input, meanwhile, the
lightning protection and strong breeze protection measures shall be considered.

2.3 Health, Safety, and Environment

2.3.1 General

(1)The tunnel construction environment shall meet the relevant regulations of
Thailand, and meet the following hygiene and safety standard:

1)The oxygen content in the air shall not be less than 20% by volume.

2)Dust allowable concentration in per cubic meter of air: the dust with more than 10%
of free silicon dioxide shall not be larger than 2mg; and the dust with less than 10% of
free silicon dioxide shall not be larger than 4mg.

3)The common harmful gas concentration in the air shall meet the following

requirements:

a) The allowable concentration of carbon monoxide shall not be larger than 30 mg/m?,
in particular cases, if the workers have fo get in the excavated surface, the
concentration can be 100 mg/m3, but the working time shall not be longer than 30min;

b) The carbon dioxide shall not be larger than 0.5% by volume;

¢) The concentration of nitrogen oxide being converted into nitrogen dioxide shall be

lower than 5 mg/m?;

d) The hydrogen sulfide concentration shall not be larger than 10 mg/m?.
4)The air temperature in tunnel shall not be higher than 28°C.

.

5)The noisé in tunnel shall not be larger than 80dB.
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(2)The comprehensive dust prevention measures shall be used in tunnel construction,
and there shall be detection in one time on the dust concentration of all process

working faces in tunnel and harmful gas concentration in the air.

(3)Wet drilling shall be used for drilling works, and the dry drilling is strictly prohibited,
the wet-spurting technology shall be used for sprayed concrete, and the diesel

machine shall be installed with tail gas clean-up device.
(4)The drilling and shipping works shall meet the following requirements:

1)When pneumatic rock drill is used to drill, it requires carrying water and then

supplying air.
2)The spraying or watering is required after exploding.

3)All stones and adjacent palisades(this can be defined as surrounding rock) shall be

splashed wet before muck removal
4)Constructors shall wear the dust mask.
2.3.2 Prevention of fire and explosion

Prevention of fire and explosion shall be noticed while constructing in tunnel, in case
that hazardous substances burn and explode, in general, the following three
preventions of fire and explosion are used, first, exclude the material conditions of
occurrence of burning and explosion accident; second, if the burning and explosion
materials are inevitable, try the best to eliminate or isolate all ignition sources; third, if
the ignition sources are inevitable, take some engineering protection measures, and
reduce the losses caused as burning and explosion accidents as low as possible. So
the general principles of prevention of fire and explosion can be reduced to the
following aspects: sort management measures; measures of controlling appearance
of ignition source; measures of controlling appearance of burning and explosion
materials; monitoring and detection measures in storing process; safe production
measures (fire and explosion protection devices); safe measures in transportation
process; destruction measures; extinguishment and fire protection; - hazardous

material flowing control measures. {11.'

2.3.3 Drainage

(1)Before tunnel construction, predict the potential underground water conditions and
design water inflow, and formulate the waterproof and drainage scheme in
accordance with the engineering and hydrogeology data provided by the designer,
combining with the on-site design conditions and based on the relevant analysis and

research.

(2)If the overburden of tunnel is too thin or the surface water may permeate in the

tunnel, the surface pond, pit and depression shall be disposed before construction.

(3)The intercepting ditch over tunnel shall be built before excavation of front

slope(defined as slope over tunnel).
(4)The construction drainage in tunnel shall meet the following requirements:

1)The cross section and grade of drain along the slope shall meet the requirements of
construction drainage, the sections with soft surrounding rock shall be paved with
ditch or replaced with tube seat, and the drain shall be cleared frequently.

2)The sumps shall be set in succession for the reverse slope drainage(pump drainage)
in tunnel to drain away water out of the tunnel, and the capacity of equipped pumper
shall be larger than 20% of water volume, and there shall be standby equipment(as

equipment for backup).

3)The cross drain shall be set to drain the bottom water into the side ditch.

2.3.4 Environmental preservation

(1)The ecological environment shall be preserved while in tunnel construction, and the
national and local standards on pollutant emission must be followed in construction, in
case that the tunnel construction causes the environmental pollution and destruction
all around. During the tunnel construction period, the environmental protection
measures and relevant facilities shall be brought in the practical design for
construction scheme, and implemented in all stages of construction-including facility
installation and construction, meanwhile, all facilities shall keep runn’fn'g.:at_\'thé ‘same
time, and all measures shall be implemented at the same time, and be perr"ect_a\'tl all
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the time.

(2)! or the construction of tunnel close to rivers ar 1d reservoirs, the water source shall
be str ptheCted in se that the wate uns off, The livin nd ploductlo
|C“y ca at ving a n
Wastewat | SIISI not b re
e e di Ctly dISChalged into rivers ar d reservoirs witho
i ut

3)T i i
(h) ;I:a avoid the nearby residents are affected as construction noise and vibration, th
shallow hole blasting shall be used fo i o
r excavation of portal section. Th
transit lines shall be selected i i e
keeping away from the sensiti
‘ tive area of noi
o ; : si noise and
ion, the construction machinery shall be added with silencer, if the ai
! ; ; ir
dompressor and ventilator are close to the residential areas, the base vibratio
a : '
mping groove shall be set and the sound insulation measures shall be taken

4)\We illi

(¢ h} ”e; drilling shall be used for tunnel excavation, and the wet-spurting technolog
sha i

e e used for pneumatically placed concrete, the electric driven constructio:

achinery shall be used in preference, the di
, the diesel machine and vehicle sh
with smoke abatement and dec inati ‘o
ontamination plant, in
e , in order to reduce the effects on

5 - .
(5)The waste soll in tunnel construction shall meet the following specificatio
ns:

1 i ;

)The waste soil in tunnel construction shall be recycled as much as possible, a d th

) . , and the
st shall be stacked in the spoil ground with approval of relevant local departments

2)The spoil ground shall be built with retaining wall as design, and the d
e - ) secon
ploughing shall be done as possible, if there is no second ploughing condition, then it
requ i i

q. ires planting grass and trees, and repairing the drain and recovering the original
drainage system, in order to avoid the disasters. o

At i ’
::; cr:. strictly prohibited to waste the wasted soil from the tunnel in the sections
" : 4
ed by flood, debris flow and debris flow, as well as the upstream of residential
a . . . E
rea, meanwhile, the rivers and vital communication lines shall not be blocked

(6)The emission of construction wa in an h f
o : nel sh a“ maet the O“OWE!’IQ
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| not be directly discharged into

1)The construction wastewater in and out tunnel shal
discharged into the sewage

streams, rivers and farmlands, instead, it shall be
treatment tank designed at the opening of tunnel.

ter in and out tunnel treated in the sewage treatment tank
nd farmlands If the water is tested to meet the

e environmental requirements of

2)The construction wastewa
can be discharged into streams, rivers a
integrated wastewater discharge standard, or th

relevant local departments.

done after the construction production and living

(7)The second ploughing shall be
construction shall

jands are used up, and the lands which are occupies or destroyed in

be recovered of basically recovered to the original.

2.3.5 Emergency procedures
(1)The emergencies in railway tunnel may occur at any moment, §0 it is necessary to
eril incidents, once there is an accident, it shall be

prepare the solutions for all p
der to reduce the life and property loss as low as

disposed orderly rapidly, in or
possible.

(2)The rescue system for railway tunnel construction shall be set with the policy of

prevention first, emergency precaution, peop
principle of united command, grading responsibility,

le oriented and scientific rescue, and
rapid reaction and specialty

rescue.
mergency disposal and specialty rescue,

(3)The rescue system with combination of &
on in tunnel and emergency rescue out

self and mutual medical aid of trapped pers

tunnel, and railway rescue and local rescue for railway tunnel construction.

(4)All parities of railway tunnel construction shall provide the education, training and

practice on emergency rescue for the related personnel.

2.4 Recording
ying and sefting out, work progress, checking

acceptance, and weather, temperature and personnel, equipment and material related
the whole construction in writing for the check in the

F Bl
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The real-time record shall contain surve

to construction, in order to reflect




8.3.4 The marking line in emergency exit shall be set accurately according to the
designed position. The image shall be clear, and the text shall be accurate and

and firm welded. Ensure the quality of the embedding.

conspicuous. Equip with lights to show the direction.

, according to the conditions of the length of tunnel, construction

8.3.5 There shall be a safe area in emergency exit to hold emergency vehicles and
economic comparison

escaped people. There shall also be roads that are connected with the outside public
9.1.1 The selection of the service gallery shall be determined after technical and

9. Service Gallery

9.1 General

roads.

period, topography, geology, and hydrology, and the needs of ventilation, drainage,
disaster prevention and rescue, evacuation, and excavated materials during
9.1.2 Water interception system, drainage system and scour prevention facilities in the
entrance of the service gallery shall be done as early as possible before the
construction period of the service gallery according to design requirements, The
entrance door of the service gallery shall be constructed as early as possible.

construction and operation period.
9.1.3 The hole's edge, back slope excavation and earth surface recovery of the

service gallery shall accord with relevant provisions of environmental protection and

>

nel shall

soil and water conservation, and design requirements. The excavation shall not use
9.1.4 The construction of service gallery shall have advanced geological prediction

according to design requirements. Dangerous rocks on the slope shall all be removed.
and monitoring measurement on site.

any major blasting. The broken surface shall be protected and supported timely

9.1.5 The construction of the intersection of service gallery and thé main tun

meet following requirements:
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