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The Cooperation between The Government of The Kingdom of Thailand and The Government of The People's Republic of

China on Bangkok — Nong Khai  HSR Development for Regional Connectivity (Section 1 Bangkok — Nakhon Ratchasima)

Contract 3-2 : Civil Works for Tunnels (Muak Lek and Lum Takong Section)

The Cooperation between The Government of The Kingdom of Thailand and The Government of The People's Republic of
China on Bangkok — Nong Khai HSR Development for Regional Connectivity (Section 1 Bangkok — Nakhon Ratchasima)

Contract 3-2 : Civil Works for Tunnels (Muak Lek and Lum Takong Section)

A P
788 7N
Employer 4 SRT Consultant g ¥ CsC Contractor Iﬂ NWR
%Hﬁ L .
i e MNAVVAR L
State Railway of Thailand Construction Supervision Consultant Nawarat Patanakarn Public Co., Ltd.
Blasting Check Sheet DK : 130+908.4 REV: | Issue Date: | 1-Apr-25
Blasting Check Sheet
Report no. PDN0195 Date : 1/4/2025 Time: 18.15 Shift Day time
Grade of Rock : Va Location : Muak Lek Tunnel Entrance Night time

N S
Employer ﬁ SRT Consultant g ‘i CsC Contractor m NWR
== b L
M oA NAWAR A
State Railway of Thailand Construction Supervision Consultant Nawarat Patanakarn Public Co., Ltd.
Blasting Check Sheet DK : 130+916.8 REV: | Issue Date: | 1-Apr-25
Blasting Check Sheet
Report no. : PDN0196 Date : 1/4/2025 Time: 10.00 Shift Day time
Grade of Rock : Va Location : Phasadet Tunnel Entrance Night time

Type of Blasting :

Bench Blasting

3 Bench Blasting

3 Bench 7 Step Blasting

Type of Blasting :

Bench Blasting

3 Bench Blasting

3 Bench 7 Step Blasting

3 Bench Temporary Invert Blasting Other
Detail of Drilling pattern Layout Plan

Hole Dia. 45 mm. | Lower Step (Left) )
Hole Depth 2.7 m. rontView
Burden 1 m. J. 1 1 1 1 1
Spacing 1 m. : N 3 3 3 3
Stemming 0 m.
No. of Hole 14 Holes
Total length 37.8 m. fop View
From DK: 130+ 9084  To 130+ 910.8
Rock Volume 47.47 m’ i + +

Part Drilling Charging Firing Q'ty per Round

of Hole | Depth | Size Nos. Weight (kg)  |Det.cord] MS HS Explosive 35x260mm 0 pcs
Round| (Nos) [ (m) | (mm) | (pcs) | /pcs | Total | (m) | (pcs) forel 35x400mm 40 pcs
Cut 10 2.7 |35x400 34 0.454 | 15.436 0 10 0 10 |Det. Cord 0 m
Floor 0 0 35x400 0 0.454 0 0 0 0 0  |Detonator MS 14 pcs
Comer 0 0 |35x400 0 0.454 0 0 0 0 0 HS 0 pcs
Wall [ 2.7 |35x400 6 0.454 272 0 [ 0 4  |Area 17.58 mz
Roof 0 0 35x400 0 0.454 0 0 0 0 0 |Rock Volume 47.47 m3
Stoping 0 0 35x400 0 0.454 0 0 0 0 0 |Advance 90% 42.72 m3
Total 14 40 18.16 0 14 0 14 |Advance/Round 24 m
Powder Factor : 0.383 kg/m3 Specific Drill : ~ 0.796 m/m3
Safety Measure : |:| Fly Rock Counter Measure |:| Siren Warning |:| Other. e

3 Bench Temporary Invert Blasting Other
Detail of Drilling pattern Layout Plan

Hole Dia. a5 mm. Lower Step (Right) ) Front View
Hole Depth 2.7 m. s s s s s o1
Burden 1 m. ; : 1
Spacing 1 m.
Stemming 0 m. Top View
No. of Hole 11 Holes
Total length 29.7 m.
From DK: 130+ 9168  To 130+ 919.2
Rock Volume 47.47 m’

Part Drilling Charging Firing Q'ty per Round

of Hole | Depth | Size Nos. Weight (kg)  |Det.cord] MS HS Explosive 35x260mm 0 pcs
Round| Nos.) [ (m) | (mm) | (pcs.) | /pcs | Total | (m) | (pcs) | (pcs) foral 35400mm 32 pcs
Cut 8 2.7 |35x400 28 0.454 | 12.712 0 8 0 8 Det. Cord 0 m
Floor 0 0 35x400 0 0.454 0 0 0 0 0  [Detonator MS 11 pcs
Comer 0 0 [35x400 0 0.454 0 0 0 0 0 HS 0  pcs
Wall 3 2.7 |35x400 [ 0.454 1.82 0 3 0 3 |Area 17.58 m2
Roof 0 0 35x400 0 0.454 0 0 0 0 0 |Rock Volume 47.47 m3
Stoping 0 0 35x400 0 0.454 0 0 0 0 0 |Advance 90% 42.72 m3
Total 11 32 14.528 0 11 0 11 |Advance/Round 24 m
Powder Factor : 0.306 l<g/m3 Specific Drill :  0.626 m/m’
Safety Measure : |:| Fly Rock Counter Measure |:| Siren Warning |:| Other..eeiicerereens

Remark :

Remark :

Prepared By Mining Engineer

Checked By Construction Manager

Approved By Planning Manager

Name : Pasakorn Kongwatanasest

Name : Liu Kai

Name : Sun Lu

Prepared By Mining Engineer

Checked By Construction Manager

Approved By Planning Manager

Name : Pasakorn Kongwatanasest

Name : Sun Lu

— Ka‘ -_




The Cooperation between The Government of The Kingdom of Thailand and The Government of The People's Republic of

China on Bangkok — Nong Khai HSR Development for Regional Connectivity (Section 1 Bangkok — Nakhon Ratchasima)

Contract 3-2 : Civil Works for Tunnels (Muak Lek and Lum Takong Section)

/\ %
Employer ik SRT Consultant g H asc Contractor Iﬂ NWR
= 4= L .
i e MNAVVAR L
State Railway of Thailand Construction Supervision Consultant Nawarat Patanakarn Public Co., Ltd.
Blasting Check Sheet DK : 130+896 REV: | Issue Date: | 1-Apr-25
Blasting Check Sheet
Report no. : PDN0200 Date : 1/4/2025 Time: 23.35 Shift Day time
Grade of Rock : Va Location : Phasadet Tunnel Entrance Night time

Type of Blasting :

Bench Blasting

3 Bench Blasting

3 Bench 7 Step Blasting

3 Bench Temporary Invert Blasting Other
Detail of Drilling pattern Layout Plan
Hole Dia. a5 mm. Invert
Front View
Hole Depth 33 m.
Burden 1 m. Y L, g
Spacing 1 m. AR B
Stemming 0 m.
No. of Hole 9 Holes
Top View

Total length 29.7 m.
From DK: 130+ 896.0  To 130+ 899.0
Rock Volume 53.36 m’

Part Drilling Charging Firing Q'ty per Round

of Hole | Depth | Size Nos. Weight (kg)  |Det.cord] MS HS Explosive 35x260mm 0 pcs
Round| Nos.) [ (m) | (mm) | (pcs.) | /pcs | Total | (m) | (pes) | (pcs) foral 35400mm 38 pcs
Cut 9 3.3 |35x400 38 0.454 | 17.25 0 9 0 9 Det. Cord 0 m
Floor 0 0 35x400 0 0.454 0 0 0 0 0  [Detonator MS 9 pcs
Corner 0 0 [35x400 0 0.454 0 0 0 0 0 HS 0  pcs
Wall 0 0 35x400 0 0.454 0 0 0 0 0 |Area 16.17 m2
Roof 0 0 |35x400 0 0.454 0 0 0 0 0 |Rock Volume 5336 m
Stoping 0 0 35x400 0 0.454 0 0 0 0 0  |Advance 90% 48.02 m3
Total 9 38 17.25 0 9 0 9 |Advance/Round 3 m
Powder Factor : 0.323 l<g/m3 Specific Drill : ~ 0.557 m/m’

O

Safety Measure :

Fly Rock Counter Measure

|:| Siren Warning |:| Other..eseecn.

Remark :

Prepared By Mining Engineer

Checked By Construction Manager

Name : Pasakorn Kongwatanasest

Name - Ka‘ -

Approved By Planning Manager

Name : Sun Lu
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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 tha

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; extinguish re protection; - hazardous

material flowing control measures.
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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 diteh.

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 running-at the same

time, and all measures shall be implemented at t time, and be perrected all
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the time.

(2)‘ or the construction of tunnel close to rivers ar id rese VoIrs, the water source shal
be stric ] e uns off, T 1! nd n
tly IUtECted in case that the wat . e livi g a prOdUCtEO
stewater s ot be di
waste’ ter 1all n |eCtIy discharged into rivers and reservoirs with
g | IV S 1 out

3)To i i

(h) ; avoid the nearby residents are affected as construction noise and vibration, th

shallow hole blasting shall be used fi i o

‘or excavation of portal section. Th
transit lines shall be selected keepi s apes
eeping away from the sensitive i
i ! : area of noise and
. the construction machinery shall be added with silencer, if the ai

compres: i ; .

’ pb sor and ventilator are close to the residential areas, the base vibration

am ; |
ping groove shall be set and the sound insulation measures shall be taken

4)\Wi illi

(h} ”et drilling shall be used for tunnel excavation, and the wet-spurting techn I
shall be used for pneumaticall en

y placed concrete, the electric dri
- ' ; riven construction
s ery shall be used in preference, the diesel machine and vehicle shall be added
smoke abatement and decontamination plant, in order to red
the surroundings. e e stessen

5 - y
(5)The waste soil in tunnel construction shall meet the following specificati
ons:

T i :

)The waste soil in tunnel construction shall be recycled as much as possible, a d th
est i i ——
rest 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
requires i iri oiin

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

alt i : ’

:fem strictly prohibited to waste the wasted soil from the tunnel in the section
affected i i .
. by flood, debris flow and debris flow, as well as the upstream of residential

re i i i

a, meanwhile, the rivers and vital communication lines shall not be blocked

(6)The emission of construction w i n
T astewater in and out tu ' i
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ut tunnel shall not be directly discharged into

1)The construction wastewater inand o
it shall be discharged into the sewage

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

2)The construction wastewater in and out tunnel treated in the sewage treatment tank

can be discharged into streams, rivers and farmlands if the water is tested fo meet the

integrated wastewater discharge standard, or the environmental requirements of

relevant local departments.

e after the construction production and living

(7)The second ploughing shall be don
lands are used up, and the lands which are occupies or destroyed in construction shall

pe recovered of basically recovered to the original.

2.3.5 Emergency procedures
es in railway tunnel may occur at any moment, so it is necessary to

(1)The emergenci
ce there is an accident, it shall be

solutions for all peril incidents, on

prepare the
in order to reduce the life and property logs as low as

disposed orderly rapidly,
possible.

tunnel construction shall be set with the policy of
people oriented and scientific rescue, and
d reaction and specialty

(2)The rescue system for railway

prevention first, emergency precaution,

principle of united command, grading responsibility, rapi

rescue.

(3)The rescue system with combination of emergency disposal and specialty rescue,

self and mutual medical aid of trapped person in tunnel and emergency rescue out

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

The real-time record shall contain surveying and setting out, work progress, checking
weather, temperature and personnel, equipment a_nd_ material related

acceptance, and
the whole construction in writing for the check in the

to construction, in order to reflect
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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.

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
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

period, topography, geology, and hydrology, and the needs of ventilation, drainage,
entrance door of the service gallery shall be constructed as early as possible.

construction and operation period.

soil and water conservation, and design requirements. The excavation shall not use

& main tunnel shall

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

9.1.5 The construction of the intersection of service gallery an

meet following requirements:
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ﬁ g ‘% The Cooperation between the Government of the Kingdom of Thailand and the
‘ﬁ%fﬁgﬁ" T l 5 government of the people's Republic of China on Bangkok - Nong Khai HSR
F pr Development for Regional Connectivity (Sectien 1 Bangkok - Nakhon Ratchasima) NAWARAT
Contract 3-2 : Civil Works for (Section 1 Bangkok - Nakhon Ratchasima)

Method Statement of viaduct segment transportation
43 unufinnsvuds

LEAUNNISIALSHVUENNUSegment
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% The Cooperation between the Government of the Kingdom of Thailand and the gov-
I 5’ ernment of the people's Republic of China on Bangkok - Nong Khai HSR Develop-

%%w; " i ment for Regional Connectivity (Section 1 Bangkok - Nakhon Ratchasima) NAWARAT

Contract 3-2 : Civil Works for (Section 1 Bangkok - Nakhon Ratchasima)

Method Statement of viaduct segment transportation
4.3 WHUNITUUEN

LEUN9NSLAUTAINDU Segment

Aan15331A1 CAN-TAsanssalnAuiIas 3-2 USEmunsmbimuing

(3
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10A WAYU

&= 1 vu. 58 und
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W0)
_E%EM g % The Cooperation between the Government of the Kingdom of Thailand and the gov-
- = z ;::" ernment of the people's Republic of China on Bangkok - Nong Khai HSR Develop-
wﬁ o ment for Regional Connectivity (Section 1 Bangkok - Nakhon Ratchasima) NAWARAT
Contract 3-2 : Civil Works for (Section 1 Bangkok - Nakhon Ratchasima)
Method Statement of viaduct segment transportation
4.4 USiauiudiumaunis Segment 91u3U Ju
Material Name Specifications and Model Unit Quantity
Segment D, 2.0m long, produced i
according to drawings Piece 62
Segment G, 2.6m long, produced according - 6
Finished b ol s
Prefabricated Segment B, 2.0m long, produced according Ploce 30
Segm_ent Box to drawings
s Segment B, 2.1m long, produced according P; 920
to drawings s
Segment B, 2.6m long, produced according .
to drawings Piece 209
In total 383
AW 7 : mmamﬂ‘%mmﬁuﬁmﬂauﬂ‘%m Segment

FunUN158U Look out man Wag Safety

Look out man 1 : Buusnuaadnian
Look out man 2 : guu‘%mﬂiﬁgﬂﬁﬂﬁhumﬁﬂw
Look out man 3 : §unsIUSIAaIUIDATON AR

Safety : Buusiaminnudiiseiwmudasndy
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..ﬁ.. 9@ The Cooperation between the Government of the Kingdom of Thailand and the gov-
‘%\}ﬁ‘ < g ernment of the people's Republic of China on Bangkok - Nong Khai HSR Develop-
LB
o

Ch Hk?&

‘ ment for Regional Connectivity (Section 1 Bangkok - Nakhon Ratchasima)

)
T CRIC&CRDC

N

NAWARAT

Contract 3-2 : Civil Works for (Section 1 Bangkok - Nakhon Ratchasima)

Method Statement of viaduct segment transportation
EUMIIMSIAUTaAUE Y Segment USLIUMINGTU

90 A : Uinamihanlsalwnnians
9 B : USaauUaEudnrIunesalw

9 C : USNaIUI0nIaR1LERT
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THAI STEEL PROFILE PUBLIC CO.LTD.
HEAD OFFICE : 1935 MOO 4, TAMBOL KOKGRABUE, AMPHUR MUANG, SAMUTSAKRON 74000, THAILAND
ROLLING MILL : 99 MOOM, 14RD., HW. NO 36, TAMBOL MAKAMKOO, AMPHUR NIKOMPATTANA, RAYONG 21180, THAILAND
MILL TEST CERTIFICATE
MECHANICAL & CHEMICAL
(PRIME NEWLY PRODUCED DEFORMED STEEL BARS)
Sales order NO. Cerfifieate NO. @ 110326 (TC) 0012
Costomer Date of issaed @ 11-03-2026
Designation number / Grade  : DB28, SD40 / HRB40D Standard + TIS 24-2559(2016) / GB/T 1499: 2008
UNIT MECHANICAL PROPERTIES | CHEMICAL COMPOSITION
— =
HEATNO. | WEIGHT | vs | TS | EL | Ag |BENDING| © st | s | P s | o M| m | M| co [C M| m | v | W] | Zr | B | CE | Coq
: ! | et == nem— | == 1S 2= e P == — 1 ! |
gm) | (MP) | (MPa) | (%) | G8) | PASS | @8 | @) | 0 | o8 | o0 | R | (%) o [ o || e oo oo o coles| o] e [ o | e
TIS.24 (Min) 4.640 390 560 15 - - - - - - = - = - = a . = » | T ? =
TIS24(Msx) | | s | - = | = - - - | neo | 1es | ons | 005 | 030 | 008 | 030 | 030 | 030 | 0 | .06 | 005 | 000 | 030 | 0.40 | 0.05 |u‘auun oss | -
GBIT 1459 (Min)| 4636 40 540 16 | 75 = = - 5 = | = | = =1 = | = = | = " < - - s = - .
GWTH” f“u] 5023 ¥ ¥ - 0.25 | 080 1.60 | 0.045 | 0045 | - = s = = # v H ; % e ¥ D50
3226-3 4762 454 | S84 | 2036 | 1465 | PASS |
32263 4764 468 598 2321 | 1415 | PASS |
T 0218 | 0.223 | 1440 | 0.014 | 0.0079 | 0.029 | 0.0072 | 0.0380 | 0.010 ﬂnqu 0.034 | 0.0008 | 0.000¢ | 0.0032 | 0.0010 | 0.0009 | 00005 | 0.0002 | 0.458 | 0.471
¥ | 4 ar 547 | 2071 | 1308 | PASS |
32263 :_4,7]9 449 _533 22,50 | 1844 | PASS | |
T | i | |
| 1 - — : = e N —
Note :
¥5,=YIELD STRNGTH
T8, = TENSILE STRENGTH
EL - ELONGATION
Apt=TOTAL ELONGATION AT MAXIMUM FORCE
CE=C4 M
Ceq = C + Mo/ + (CréV4Ma)/5 + (Cu+NiVI s Microstrscture

r J.'rhr:J

l(\

TS

HEAD OFFICE

ROLLING MILL :

THAIL STEEL PROFILE PUBLIC CO. LTD.

: 1935 MOO 4, TAMBOL KOKGRABUE, AMPHUR MUANG, SAMUTSAKRON 74000, THAILAND

99 MOOH, 4RI, HW. NO 36, TAMBOL MAKAMKOO, AMPHUR NIKOMPATTANA, RAYONG 21180, THAILAND

MILL TEST CERTIFICATE

MECHANICAL & CHEMICAL

(PRIME NEWLY PRODUCED DEFORMED STEEL BARS)

Sales order NO,

Costomer

Certificate NO.

[ute of lsswed

2 120326 (TC) D013

& 12-03-2026

Designation number { Grade ~ : D28, SDA0 / HRBAO Standurd £ T1S 24-2559(2016) { GIBIT 1499; 2008
UNIT MECHANICAL PROPERTIES CHEMICAL COMPOSITION
HEATNO. | WEIGHT | yg T8 | EL | Ag |senownG| © i | po | P | 085 | & | Ma| N | A | G| [ | v wolmo| o B | CE | Ceg
| tegm) | e | e | s | R | Pass | e | o | o0 | o0 | ca | @ | o | s | oo | e | ee | e | oe | ee | ee | ee | ) | s | e | o9
e | T 1 T
T15.24 (Min) ! LG4l ! 390 560 15 - » a: | x - | N - - . . | [l = . R
TIS.24 (Max) | sozr | - | 60 | 1es | v0s | ves | 030 | oo | 030 | 030 | 030 | 0 | 0g6 | 05 | 000 | 030 | 040 | 005 |ao008| 0.5
GB/T mamum| 4636 400 40 s | 78 z || = - - " * g | ' | i i -
GIVT 1499 (Max) | 5.023 - 025 | o080 | 160 | a8 l 0,045 - - - . " " - | ol a - | nso
| | 1 | I 1 | |
I L -
263 | ais 445 591 | 2235 | 1222 | PASS | : | ‘ |
32263 | 4760 468 s08 | 2321 | 1445 | PASS | | |
| i 0220 | 0202 | 1421 | 0014 | 0.0079 | 0029 | 0.0072 | 0.0380 | 0.010 | 0.0095 | 0034 | 0.0008 | 0.0009 | 0.0032 | 0.0010 | 0.0009 | 00005 | 0.0003 | 0457 | 0470
32263 412 476 604 | 400 | 1094 | Pass | | | |
|
I | | | | |
12263 | 472 154 so7 | 2235 | 1347 | PASS | | |

3

e ¢
Y5 = YIHLD STRNGTH
IS5 < TENSILE STRENGTH

EL = ELONGATION

Agl=TOTAL ELONGATION AT MAXIMLIM FORCH

CE=C+Maif

Cegg o €+ M + (CreV+Molls + (Cu+NiV1§

Microstruchare

Supervisor Quality f\s rance!
q‘jﬁ




THAI STEEL PROFILE PUBLIC CO.LTD.
HEAD OFFICE : 19/35 MOO 4, TAMBOL KOKGRABUE, AMPHUR MUANG, SAMUTSAKRON 74000, THAILAND
ROLLING MILL : 99 MOO4, 14RD., HW. NO 36, TAMBOL MAKAMKOO, AMPHUR NIKOMPATTANA, RAYONG 21180, THAILAND

MILL TEST CERTIFICATE
MECHANICAL & CHEMICAL
(PRIME NEWLY PRODUCED DEFORMED STEEL BARS)

Sabes order NO 2 Certifieate NO. : 210316 (TC) 0831

Costomer ] Date of fssued  : 21-83-2016

Designation number / Grade : DBIZ, SD40 | HRB40D Standard 2 TIS 24-2559(2016) [ GR/T 1499:2008
UNIT MECHANICAL PROPERTIES CHEMICAL COMPOSITION

HEAT NO. | WEIGHT  yg TS. EL | Agt BENDING C sl Mn P ] cr Mo Ni Al Co Cu Nb Ti v w Ph Zr B CE Ceq

{kg/m) (MPa) | (MPm) (%) (%) PASS (%) | (%) | (%) (%) (%) | (%) | (%) (%) | (%) | (%) | (%) | (W) (%) | (%) | (%) | %) | (W) (%) (%% %)

TIS24 (Min) | 0843 30 | s | 15 | - < 5 « : - - % = - - = . = g . . BE . | - R
T'ISJ»‘(M:.I}: 0932 - | - -] - - - uso | 1ss | oss | 005 | 03 | 008 030 | 030 | 030 | 040 | 006 005 | 040 | 030 | 040 | 005 00008 055 -
IGB/T 1499 (Min]  0.834 0 | s 16 15 . : . - - - - . - - - - - - - - - - - - -
r.'nrri-mnmi 0.941 A I R - 025 | 0A0 | 160 | D045 | 0045 - | - < || = B [ e - - - S - |- | ese
I
32263 0,870 423 | 610 | 2600 | 1479 PASS
32263 0871 o | e | 233 en | pass
! | | | ! ! 0.226 | 0201 | 1409  0.014 00074 0.045  0.005 0.0460 0.0037 0.0090 0.0280 0.0005 0.0002 06030 | 0.0220 0.0011) 0,0005 0.0001 0451 0477
32263 0578 31 611 | 2833 | 1446 | PASS
3-226-3 . 0.867 434 600 . 170 11.9% PASS
Noie 1

Y8, = YIELD STRNGTH

TS = TENSILE STRENGTH

EL = ELONGATION

Apt = TOTAL ELONGATION AT MAXIMUM FORCE

CE = C + Mn#%

Ceg = € + M6 +{CrsV+Mol's + (Cu+NiN15

Microstnacze

THAI STEEL PROFILE PUBLIC CO.,LTD.
HEAD OFFICE : 1935 MOO 4, TAMBOL KOKGRABUE, AMPHUR MUANG, SAMUTSAKRON 74000, THAILAND
ROLLING MILL : 99 MOO4, 14RD., HW. NO 36, TAMBOL MAKAMKOO, AMPHUR NIKOMPATTANA, RAYONG 21180, THAILAND

MILL TEST CERTIFICATE
MECHANICAL & CHEMICAL
(PRIME NEWLY PRODUCED DEFORMED STEEL BARS)

Sales order NO : Certifieate NO. : 210326 (TC) 0031

Costomer H Date of fssued  : 21-93-2026

Designation number / Grade : DB12, 5D40 / HRB400 Standard : TIS 24-2559(2016) / GB/T 1499:2008
UNIT MECHANICAL PROPERTIES CHEMICAL COMPOSITION

HEAY DO, | WENIHT |y TS. | EL | Agt BENDING € S  Ma | P 5 C | Me | N Al | €0 C N 0TI v w P | Zr B | CE| Ceq

{lkgg/m) (MPa)  (MPa) | (%) (%) PASS | (%) | (%) | (%) | %) | (%) (%) | (%) | (%) | (%) | (%) | (%) (%) R @6 | (W) | (W) | (W) | (%) | (%) (&)

TI5.24 (Min) 0.843 390 560 15 - - - - - - - - - . N . s 5 & * 3 < 2 = = .
TIS.24 (Max) 0.932 - - - - - - 060 | 165 | 005 | 005 030 | 008 | 030 | 030 030 040 006 085 000 | 030 040 | 0.05 |0.0008 | 055 -
JGBIT 1499 (Min]  0.834 400 540 16 7.5 - - - - - - - - - - - - - - - - - - - - -
GRIT 1499 (Max] 0,841 - - - - - 025 080 | 160 | 0045  0.845 - - - - - - - - - - - - - - 0.50

32263 0.870 423 610 | 2680 1479  PASS

2263 0.A71 430 602 2733 | 1671 | PASS

T t T T 0226 0201 | 1409 0014 00074 0048 | 0.005 0.0460  0.0037 00090 00250  0.0005 0.0002 0.0030  0.0220 00011 0.0005 00001 0.461 0477

F226-3 0875 43 611 1833 | 1446 | PASS

32263 0.867 434 600 | 2700 | 17.96 | PASS
Nowe: T

Y5 = YIELDSTRNGTH P ftgﬁu, ILE Q‘\

SN /= 5
T - TENSILE STRENGTH g b ~
FL = ELONGATION
Agl = TOTAL ELONGATION AT MAXIMUM FORCE

CE=C+Mn6

Stpeviscr Qualty Al \ PASSED (S ] e

Miczostruciure \(7 N

Ceg = C-+Mn/6 + (Cr+V+Ma)d + (CutNiVI 4
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Khlong phai Tunnel on New China-Thailand Railway (3-2)
Vault Subsidence Measurement Supervisor Withess Measurement Record

Contractor: NAWARAT

Contract
Supervision Unit: CSC Number: Gl
. 3-2 standard Construction Construction .
. . + .
Project Name khlong phai tunnel method step method site DK189+395. 0 Date of burial 2026/1/20
observed value Temp| corrected reIapvg first| Relative Interval | settling Description
. ) Tompe - - - eratur| observed sinking to last Time  |velocit
Line number Measurement time ! p 1 times 2 times 3times | Average e value value sinking y Remarks
C m m m m mm m mm mm dh mm/d
DK189+395. 0 Vault 2026/2/22 19:48 / 291.201 | 291. 201 291. 201 291. 201 / 291. 201 7.4 0.0 6.5 0.00
DK189+395. 0 Vault 2026/3/1 20:16 / 291.200 | 291. 200 291. 200 291. 200 / 291. 200 7.9 0.5 7.0 0.07
— Measured t‘lL’B!'HIlCL‘ L'|!{:Il|§’.l:‘ curve and chearannce <.'|'.i.1|;b"& functon regresion curve
= I3 . 50
Mt k 45
Schematic /- N 10
) 35
diagram and { 30
regression | | 25
analysis chart <
1 ) a2
of headroom | | 10
change data 4 3
S SHTEe NI ERRHR SR ERAEREERYERRH
)
Measurement : Calculation: Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)

Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT

Contract  ¢3-9 standard
Supervision Unit: CSC Number: S1
) 3-2 standard Construction Construction )
Project Name standar step method ; DK189+395. 0 Date of burial 2026/1/20
khlong phai method site
observed value Temp| corrected | Relative | Relative Interval | conver Description
Li b M i Tempo - - - eratur| observed first last Time | 9ence
ine number easurement time | T€MPE| | times | 2times | 3times | Average [ o value | convergenc| converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+395.0 | Line 1| 2026/2/22 19:48 / 11. 826 11. 826 11. 826 11. 826 / 11. 826 8.6 0.0 6.5 0. 00
DK189+395.0 | Line 1 2026/3/1 20:16 / 11. 826 11.826 11. 826 11.826 / 11. 826 9.1 0.5 7.0 0.07
///-"'___""m\\ ;E 0 Measured clearance change curve and clearance change function regression curve
Schematic S/ Ll \\ 3 2
diagram and ydi \ 35
regression I." . \ JL:
analysis [ Line2 | 20
chart of \ | 0
headroom L y / ;
e (i
change data e cnwewsuze=gaER dezgyzresgyrgngd
Measurement : Calculation:

Review:




Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Cont_ract Standard
Section:
Supervision Unit: CSC Number: S2
) 3-2 standard Construction Construction )
Project Name stancar step method . DK189+395. 0 Date of burial 2026/1/29
khlong phai method site
observed value Temp| corrected [Relative first| Relative Interval | €onver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
" Pel 1times | 2times 3times [ Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+395. 0 Line2 | 2026/2/10 18:46 / 12.839 12.839 12. 839 12.839 / 12. 839 5.8 0.6 3.3 0.18
DK189+395. 0 Line2 2026/2/15 13:01 / 12. 839 12. 839 12.839 12.839 / 12. 839 6.3 0.5 4.8 0.11
DK189+395. 0 Line2 | 2026/2/20 14:13 / 12.838 12. 838 12.838 12.838 / 12.838 6.9 0.6 5.1 0.12
DK189+395. 0 Line2 | 2026/2/27 12:46 / 12.838 12.838 12.838 12.838 / 12.838 6.9 0.0 6.9 0.00
DK189+395. 0 Line2 2026/3/6 18:17 / 12. 838 12.838 12. 838 12.838 / 12.838 7.4 0.5 7.2 0.07
,--"’_______'““'x - Measured clearance change curve and clearance change function regression curve
z g 50
v : N = 46
Schematic / Linel N 140
di 7 h 35
iagram and / | 30
. | : | i
regression , Line2 | 25
analysis chart | | 'IU‘
of headroom L /_‘." 10 -
change data .o ) - ) =
== eNTOoaNNESSgdTEY S PHEIRBE2EE
t{F)
Measurement : Calculation: Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Vault Subsidence Measurement Supervisor Withess Measurement Record

Contractor: NAWARAT Contract
Supervision Unit: CSC Number: Gl
. 3-2 standard Construction Construction .
; ) +
Project Name Khlong phai tunnel method step method site DK189+404. 0 Date of burial 2026/1/20
observed value Temp/ corrected | relative first| Relative Interval | settling Description
. ) Tom - - - eratur| observed | sinking to last Tim velocit
Line number Measurement time e‘ Pel |times | 2times 3times | Average e value value sinking ° elocty Remarks
C m m m m mm m mm mm dh mm/d
DK189+404. 0 Vault 2026/2/22 19:51 / 291.176 | 291.176 291. 176 291.176 / 291.176 7.4 0.0 6.5 0.00
DK189+404. 0 Vault 2026/3/1 20:19 / 291.175 | 291.175 291. 175 291. 175 / 291. 175 7.9 0.5 7.0 0.07
U Measured clea:'auce L'|Edl]§’.t‘ curve and chearannce <.'J'.E'II25’L‘ functon regresion curve
—~ 8 . 5
/."i . 45
Schematic d S 40
) 35
d|agram and / 30
regression | | 25
analysis chart <
1 | 12
of headroom | | 10
change data L) j 2
—— SHToESNISRRHASSEEIEERRY Y E
dti®)
Measurement : Calculation: Review:




Contractor: NAWARAT
Supervision Unit: CSC

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Number:

(3-2 standard
S1

) 3-2 standard Construction Construction )
Project Name stancar step method ; DK189+404. 0 Date of burial 2026/1/20
khlong phai method site
observed value Temp| corrected | Relative | Relative Interval | conver Description
Li b M i Tompe - - - eratur| observed first last Time | 9ence
Iné number easurement time | T€MPe| | times | 2times | 3times | Average [ o value | convergenc| converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+404.0 | Line 1 | 2026/2/22 19:51 / 12. 030 12. 030 12. 030 12.030 / 12. 030 8.6 0.0 6.5 0. 00
DK189+404.0 | Line 1 2026/3/1 20:19 / 12.030 12. 030 12. 030 12.030 / 12. 030 9.1 0.5 7.0 0.07
,/-"'___""x, - Measured clearance change curve and clearance change function regression curve
P P g 50
. % = 45
Slchematlc ,-'/ Linel \ T 40
diagram and / ‘\\ 35
regression ( . \ 5
analysis | Line2 | o6
chart of | i }a
headroom L =f 5
change data == = 0= T A T Y S B BB
— " o Mo W W oo =T = T B = -~ B L~ -« BT | e~ = T T o~ - =
— o i Y (A - e T Tt ol - 1 B ©1 51 01 69 09 M ¢ M o = [ IR - - AR R S
de{#®)
Measurement : Calculation: Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Cont_ract Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name . s . +404. Date of burial
j khlong phai method step method site DK189+404. 0 2026/2/4
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
’ P 1 times 2 times 3times | Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+404. 0 Line2 | 2026/2/16 18:46 / 12.890 12. 890 12. 890 12.890 / 12. 890 5.8 0.6 3.3 0.18
DK189+404. 0 Line2 | 2026/2/21 13:01 / 12.890 12. 890 12.890 12.890 / 12.890 6.3 0.5 4.8 0.11
DK189+404. 0 Line2 | 2026/2/26 14:13 / 12. 889 12. 889 12. 889 12. 889 / 12. 889 6.9 0.6 5.1 0.12
DK189+404. 0 Line2 2026/3/5 12:46 / 12. 889 12. 889 12. 889 12. 889 / 12. 889 6.9 0.0 6.9 0. 00
DK189+404. 0 Line2 6.9
,--"’_______ ™ - Measured clearance change curve and clearance change function regression curve
< g 50
v : W = 46
Schematic 7 Linel N <] 40
. ! \ 35
diagram and / \ a0
regression | Line2 | 25
analysis chart | | ;2
of headroom L / 10 n
change data M //" E =
i A B s A R e iR - - R B R R B
Measurement : Calculation: Review:




Contractor: NAWARAT

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Vault Subsidence Measurement Supervisor Withess Measurement Record

Contract
Supervision Unit: CSC Number: Gl
. 3-2 standard Construction Construction .
. . + .
Project Name khlong phai tunnel method step method site DK189+408. 0 Date of burial 2026/1/20
observed value Temp| corrected reIapvg first| Relative Interval | settling Description
. ) Tompe - - - eratur| observed sinking to last Time  |velocit
Line number Measurement time ! p 1 times 2 times 3times | Average e value value sinking y Remarks
C m m m m mm m mm mm dh mm/d
DK189+408. 0 Vault 2026/2/22 19:52 / 291.300 | 291. 300 291. 300 291. 300 / 291. 300 7.4 0.0 6.5 0.00
DK189+408. 0 Vault 2026/3/1 20:20 / 291.299 | 291.299 291. 299 291. 299 / 291.299 7.9 0.5 7.0 0.07
— Measured t'lt_’ii!'ﬂllCL‘ L'|!(:Il|§’.t‘ curve and chearannce <.'|'.i.1|;b"& functon regresion curve
il - 50
. /." \ = 45
Schematic / b 40
) 35
diagram and { 30
regression | | 25
analysis chart | <
of headroom i | 10
change data = ] l:
S SHTE® NI EREHI SR EREAEEERYERRH
)
Measurement : Calculation: Review:

Contractor: NAWARAT

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract  ¢3-9 standard
Supervision Unit: CSC Number: S1
) 3-2 standard Construction Construction )
Project Name standar step method ; DK189+408. 0 Date of burial 2026/1/20
khlong phai method site
observed value Temp| corrected | Relative | Relative Interval | conver Description
Li b M i Tempo - - - eratur| observed first last Time | 9ence
ine number easurement time | T€MPE| | times | 2times | 3times | Average [ o value | convergenc| converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+408.0 | Line 1| 2026/2/22 19:52 / 12. 232 12.232 12.232 12.232 / 12.232 8.6 0.0 6.5 0. 00
DK189+408.0 | Line 1 2026/3/1 20:20 / 12. 232 12.232 12.232 12.232 / 12.232 9.1 0.5 7.0 0.07
,/"'____" . ~ Measured clearance change curve and clearance change function regression curve
$ s T E 1]
: " % = 15
Slchematlc ,-'/ Linel \ 1 40
diagram and / \ 35
regression [ . \ 55
analysis f Line2 | 20
chart of \ | 0
headroom L y / ;
e . (i
change data e cnwewsuze=gaER dezgyzresgyrgngd
Measurement : Calculation: Review:




Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Cont_ract Standard
Section:
Supervision Unit: CSC Number: S2
Project Name 32 Standar@ Construction step method ConstAruct|on DK189+408. 0 Date of burial 2026/2/8
khlong phai method site
observed value Temp| corrected [Relative first| Relative Interval | €onver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
" Pel 1times | 2times 3times [ Average e value e value | converge speed Remarks
c m m m m mm m mm mm dh mm/d
DK189+408. 0 Line2 | 2026/2/20 18:56 / 13. 083 13. 083 13. 083 13.083 / 13. 083 5.8 0.6 3.3 0.18
DK189+408. 0 Line2 | 2026/2/25 13:11 / 13. 083 13. 083 13. 083 13.083 / 13. 083 6.3 0.5 4.8 0.11
DK189+408. 0 Line2 2026/3/2 14:23 / 13. 082 13. 082 13. 082 13. 082 / 13. 082 6.9 0.6 5.1 0.12
DK189+408. 0 Line2 2026/3/9 12:56 / 13. 082 13.082 13.082 13.082 / 13.082 6.9 0.0 6.9 0.00
DK189+408. 0 Line2 6.9
,--"’_______'““'x - Measured clearance change curve and clearance change function regression curv
z g 50
/ : N = 46
Schematic / Linel N 40
di / \ 35
iagram and / | 30
. | : | i
regression , Line2 | 25
analysis chart | | 'IU‘
of headroom L /_‘." 10 -
change data .o ) - )
= chmwsEmonTenaNg SRS S RnEEES
t{F)
Measurement : Calculation: Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Vault Subsidence Measurement Supervisor Withess Measurement Record

Contractor: NAWARAT Contract
Supervision Unit: CSC Number: Gl
. 3-2 standard Construction Construction )
; ) +
Project Name khiong phai tunnel method step method site DK189+413. 0 Date of burial 2026/1/20
observed value Temp/ corrected | relative first| Relative Interval | settling Description
. ) Tom - - - eratur| observed | sinking to last Tim velocit
Line number Measurement time e‘ Pel |times | 2times 3times | Average e value value sinking ° elocty Remarks
C m m m m mm m mm mm dh mm/d
DK189+413.0 Vault 2026/2/22 19:53 / 291. 252 | 291. 252 291. 252 291. 252 / 291. 252 7.4 0.0 6.5 0.00
DK189+413. 0 Vault 2026/3/1 20:21 / 291. 252 | 291. 252 291. 252 291. 252 / 291. 252 7.9 0.5 7.0 0.07
e Measured t'lt.’ii!'ﬂllt'd L'|!(:Il|§’.l:‘ curve and chearannce <.'|'.i.1|;5"& functon regresion curve
T . 50
/."i ", = 45
Schematic / “ 40
) 35
d|agram and { 30
regression | | 25
analysis chart <
1 | 2
of headroom ! | 10
change data L) j a
— ol o g e e SR EReRIYeRERE
)
Measurement : Calculation: Review:




Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Contract  ¢3-9 standard
Supervision Unit: CSC Number: S1
) 3-2 standard Construction Construction )
Project Name stancar step method ; DK189+413. 0 Date of burial 2026/1/20
khlong phai method site
observed value Temp| corrected | Relative | Relative Interval | conver Description
Li b M i Tompe - - - eratur| observed first last Time | 9ence
ine number easurement time | 16MPe| | times | 2times | 3times | Average | ¢ value | convergenc| converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+413.0 | Line 1 | 2026/2/22 19:53 / 12.138 12.138 12. 138 12.138 / 12.138 8.6 0.0 6.5 0. 00
DK189+413.0 | Line 1 2026/3/1 20:21 / 12.138 12.138 12. 138 12.138 / 12.138 9.1 0.5 7.0 0.07
s Measured clearance change curve and clearance change function regression curve
, i)
Schematic y, : \ = 15
i d / Linel 1 40
iagram an / \-. 5
regression f : \ 30
analysis { LineZ | T
chart of | 15
headroom N A "; +
change data i = e 0
T =T e = T R I - - O o O~ R -
B - e e R P I T T = = T BT M T
Measurement : Calculation: Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT . Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name . s . +413. Date of burial
j khlong phai method step method site DK189+413. 0 2026/2/15
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
’ P 1 times 2 times 3times | Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+413. 0 Line2 | 2026/2/27 19:21 / -0. 006 -0. 006 -0. 006 -0.006 / -0. 006 5.8 0.6 3.3 0.18
DK189+413. 0 Line2 2026/3/4 13:36 / -0. 006 -0.006 -0. 006 -0.006 / -0. 006 6.3 0.5 4.8 0.11
DK189+413. 0 Line2 2026/3/9 14:48 / -0. 007 -0.007 -0. 007 -0.007 / -0. 007 6.9 0.6 5.1 0.12
DK189+413. 0 Line2 6.9
DK189+413. 0 Line2 6.9
,--"’_______'““'x - Measured clearance change curve and clearance change function regression curve
e E 50
v : N = 46
Schematic / Linel \ 1 a0
; \ 35
diagram and { \ 20
regression | Line2 | 25
analysis chart | | 'If
of headroom L / 10 "
change data e //_‘
—_— wom oo S oW omom oo =
8388 FRHEIERZE <
t{F)
Measurement : Calculation: Review:




Khlong phai Tunnel on New China-Thailand Railway (3-2)
Vault Subsidence Measurement Supervisor Withess Measurement Record

Contractor: NAWARAT Contract
Supervision Unit: CSC Number: Gl
Project Name khlgfgs;f;?taur:nel Corr:]settr#g(t;on step method Cons,sti::ctlon DK189+418. 0 Date of burial 2026/1/20
observed value Temp| corrected relqtivg first| Relative Interval | settling Description
Line number Measurement time [ Tempe| | times | 2 times 3times | Avera eratur| observed | sinking t.o I?St Time |velocity
. ge e value value sinking Remarks
C m m m m mm m mm mn dh mm/d
DK189+418. 0 Vault 2026/2/22 19:55 / 291.209 | 291. 209 291. 209 291. 209 / 291. 209 7.4 0.0 6.5 0.00
DK189+418. 0 Vault 2026/3/1 20:23 / 291.208 | 291. 208 291. 208 291. 208 / 291. 208 7.9 0.5 7.0 0.07
— - Measured clea:'auce L'|Edl]§’.t‘ curve and chearannce (.'J'.i:'ll}b"& functon regresion curve
O Ny i
Schematic pad & 40
diagram and / \ 4]
regression [ \ 25
analysis chart | | -0
of headroom | | 10
change data T ! 3
T SHNTEE NI ERRH I EEREHIEESYIEEREIEE 2
Measurement : Calculation: Review:

Contractor: NAWARAT
Supervision Unit: CSC

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

A~ e

Number:

(3-2 standard

S1

) 3-2 standard Construction Construction )
Project Name . step method ) DK189+418. 0 Date of burial 2026/1/20
khlong phai method site
observed value Temp| corrected | Relative | Relative Interval | conver Description
Li b M i Tempo - - - eratur| observed first last Time | 9ence
ine number easurement time | T€MPE| | times | 2times | 3times | Average [ o value | convergenc| converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+418.0 | Line 1| 2026/2/22 19:55 / 12. 342 12. 342 12. 342 12. 342 / 12. 342 8.6 0.0 6.5 0. 00
DK189+418.0 | Line 1 2026/3/1 20:23 / 12. 342 12. 342 12. 342 12. 342 / 12. 342 9.1 0.5 7.0 0.07
SRt R - Measured clearance change curve and clearance change function regression curve
S “ g 50
. . = 45
Slchematlc ,/ Linel N | 40
diagram and / \ 35
regression ( . \ 30
analysis { Line2 | 20
chart of 'l, / E
headroom \® A 5
. >4 .
change data T = 0
s s SHMTeeINIiSRdlERREEEsSE HEEZEBEEE
Measurement : Calculation: Review:




Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT . Standard
Section:
Supervision Unit: CSC Number: S2
Project Name 32 Standar.d Construction step method Const_ruchon DK189+418. 0 Date of burial 2026/2/20
khlong phai method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Li b M i S y— - - - eratur| observed | convergenc last Time | 9ence
iné number easurement ime | 1T Pel 1times | 2times 3times [ Average e value evalue | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+418. 0 Line2 2026/2/21 8:15 / 13. 158 13.158 13.158 13. 158 / 13.158 0.0 0.0 0.0 0. 00 Initial reading
DK189+418. 0 Line2 | 2026/2/21 19:21 / 13. 156 13. 156 13. 156 13. 156 / 13. 156 1.8 1.8 0.5 3.89
DK189+418. 0 Line2 | 2026/2/22 12:09 / 13.155 13.155 13. 155 13.155 / 13.155 3.2 1.4 0.7 2.00
DK189+418. 0 Line2 2026/2/23 15:02 / 13.154 13. 154 13.154 13. 154 / 13.154 4.0 0.8 1.1 0.71
DK189+418.0 Line2 2026/2/25 11:40 / 13.153 13.153 13.153 13. 153 / 13.153 4.7 0.7 1.9 0.38
DK189+418. 0 Line2 | 2026/2/27 12:24 / 13.153 13.153 13. 153 13.153 / 13.153 4.7 0.0 2.0 0. 00
DK189+418. 0 Line2 2026/3/1 13:21 / 13.153 13.153 13.153 13.153 / 13.153 5.2 0.5 2.0 0.25
e = = Measured clearance change curve and clearance change function regression curve
- . E 50
/" Lined O\ 7w
Schematic ' % 35
. ! Y 30
diagram and i i | 25
regression | Line2 | 20
. 15
apﬁlys:js chart I". ."I 10
or headroom L J &
- o]
Changedata \'“--_ _--"'/ Uc f4oWw O | O S W™D B S e ol W D W Do mm o B W D@ o bl 8 o
S— 2 eSSy eESNILESYTERINIeRENBTEES
dt (K}
Measurement : Calculation: Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT . Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name . s . +418. Date of burial
j khlong phai method step method site DK189+418. 0 2026/2/20
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
’ Pe( times [ 2times 3times | Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+418. 0 Line2 2026/3/4 19:21 / 13.152 13.152 13. 152 13.152 / 13. 152 5.8 0.6 3.3 0.18
DK189+418. 0 Line2 2026/3/9 13:36 / 13.152 13.152 13.152 13.152 / 13.152 6.3 0.5 4.8 0.11
DK189+418. 0 Line2 6.3
DK189+418. 0 Line2 6.3
DK189+418. 0 Line2 6.3
,--"—_______ ™ Measured clearance change curve and clearance change function regression curve
e 50
P ; \ 16
Schematic / Linel N 10
diagram and { "-.I o
regression | Line2 | £
analysis chart | / %
of headroom L /_‘." 10
change data s - o
T ———— S WD MmO 0 WD 0D W WM ST D MO N YR m D U - -
_______ T NSRS SHEI 8 YTLESRAEE ST EBR
dt{F)
Measurement : Calculation: Review:




Contractor: NAWARAT

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Vault Subsidence Measurement Supervisor Withess Measurement Record

Contract
Supervision Unit: CSC Number: Gl
. 3-2 standard Construction Construction .
. . + .
Project Name khlong phai tunnel method step method site DK189+423. 0 Date of burial 2026/1/20
observed value Temp| corrected | relative first| Relative Interval | settling Description
. ) Tompe - - - eratur| observed sinking to last Time | velocit
Line number Measurement time ! p 1 times 2 times 3times | Average e value value sinking y Remarks
C m m m m mm m mm mm dh mm/d
DK189+423. 0 Vault 2026/2/22 19:58 / 291.232 | 291.232 291. 232 291.232 / 291.232 7.4 0.0 6.5 0.00
DK189+423. 0 Vault 2026/3/1 20:26 / 291.231 | 291.231 291. 231 291.231 / 291. 231 7.9 0.5 7.0 0.07
— Measured t'lt.’ii!'ﬂllt'd L'|!.':Il|§’.t‘ curve and chearannce <.'|'.E.1I;b"& functon regresion curve
Ty i
Schematic & k. 10
. 35
d|agram and { 30
regression [ \ 25
analysis chart | | -n
of headroom | { 10
change data £ 2
e RN TEBSHISEER (=

Measurement:

Calculation:

Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Contract  ¢3-2 standard
Supervision Unit: CSC Number: S1
) 3-2 standard Construction Construction )
Project Name standar step method ; DK189+423. 0 Date of burial 2026/1/20
khlong phai method site
observed value Temp| corrected | Relative | Relative Interval | conver Description
Li b M i Tempo - - - eratur| observed first last Time | 9ence
ine number easurement time | T€MPE| | times | 2times | 3times | Average [ o value | convergenc| converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+423.0 | Line 1| 2026/2/22 19:58 / 12. 137 12. 137 12. 137 12. 137 / 12. 137 8.6 0.0 6.5 0. 00
DK189+423.0 | Line 1 2026/3/1 20:26 / 12. 137 12. 137 12. 137 12. 137 / 12. 137 9.1 0.5 7.0 0.07
e T - Measured clearance change curve and clearance change function regression curve
$ s T E 50
: % = 15
Slchematlc ,-'/ Linel \ 1 40
diagram and / \ 35
regression [ . \ 55
analysis f Line2 | 20
chart of \ | 0
headroom L y / ;
e . (i
change data T oo cnwewgnze =gug TeEgyzegaggEey
Measurement : Calculation: Review:




Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Contfact Standard
Section:
Supervision Unit: CSC Number: S2
) 3-2 standard Construction Construction .
Project Name stancar step method X DK189+423. 0 Date of burial 2026/2/22
khlong phai method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Li b M i S y— - - - eratur| observed | convergenc last Time | 9ence
iné number easurement ime | 1T Pel 1times | 2times 3times [ Average e value evalue | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+423. 0 Line2 2026/2/22 8:18 / 13.213 13.213 13.213 13.213 / 13.213 0.0 0.0 0.0 0. 00 Initial reading
DK189+423. 0 Line2 | 2026/2/22 19:24 / 13.211 13.211 13.211 13.211 / 13.211 1.8 1.8 0.5 3.89
DK189+423. 0 Line2 | 2026/2/23 12:12 / 13.210 13.210 13.210 13.210 / 13.210 3.2 1.4 0.7 2.00
DK189+423. 0 Line2 | 2026/2/24 15:05 / 13.209 13.209 13. 209 13.209 / 13. 209 4.0 0.8 1.1 0.71
DK189+423. 0 Line2 | 2026/2/26 11:43 / 13.208 13.208 13. 208 13.208 / 13. 208 4.7 0.7 1.9 0.38
DK189+423. 0 Line2 | 2026/2/28 12:27 / 13.208 13.208 13.208 13.208 / 13.208 4.7 0.0 2.0 0. 00
DK189+423. 0 Line2 2026/3/2 13:24 / 13.208 13.208 13.208 13.208 / 13.208 5.2 0.5 2.0 0.25
e = _ Measured clearance change curve and clearance change function regression curve
/7 Lined O\ S
Schematic ' % ih
diagram and { A \ 2
regression | Line2 | 20
. 15
a?ﬁlys:js chart I". ."I 10
of headroom L / 5
~ 51
Change data \ — — -/ Lc WM O WIS D N WD me Y o E S P T S T
— TEZDIZIEIRARSAGERESRER R R
de (K}
Measurement : Calculation: Review:

Khlong phai Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Cont_ract Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name . s . +423. Date of burial
j khlong phai method step method site DK189+423. 0 2026/2/22
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
’ P 1 times 2 times 3times | Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK189+423. 0 Line2 2026/3/5 19:24 / 13.207 13.207 13. 207 13.207 / 13. 207 5.8 0.6 3.3 0.18
DK189+423. 0 Line2 5.8
DK189+423. 0 Line2 5.8
DK189+423. 0 Line2 5.8
DK189+423. 0 Line2 5.8
,,--"—_______""x\ - Measured clearance change curve and clearance change function regression curve
e E 50
v : N = 46
Schematic / Linel N o 40
; \ 35
diagram and { \ 20
regression | Line2 | 25
analysis chart | | 'If
of headroom L / 10
change data b P o ¥
— - - S oW omom oS
SENEAgAEER S8 FRHEIERZEZ
t{F)
Measurement : Calculation: Review:
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Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT

Supervision Unit: CSC

Contract
Section:
Number:

Standard

S2

) 3-2 standard Construction Construction )
Project Name oTe standar step method . DK138+053. 0 Date of burial 2026/1/31
Hin Lap tunnel method site
observed value Temp| corrected [Relative first| Relative Interval | €onver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
" Pel 1times | 2times 3times [ Average e value e value | converge speed Remarks
c m m m m mm m mm mm dh mm/d
DK138+053. 0 Line3 | 2026/2/11 18:48 / 12.471 12. 471 12. 471 12.471 / 12. 471 6.6 0.6 3.3 0.18
DK138+053. 0 Line3 2026/2/16 13:03 / 12. 470 12. 470 12. 470 12. 470 / 12. 470 7.6 1.0 4.8 0.21
DK138+053. 0 Line3 | 2026/2/21 14:15 / 12. 470 12. 470 12.470 12.470 / 12.470 8.2 0.6 5.1 0.12
DK138+053. 0 Line3 | 2026/2/28 12:48 / 12. 470 12. 470 12.470 12.470 / 12.470 8.2 0.0 6.9 0.00
DK138+053. 0 Line3 2026/3/7 18:19 / 12. 469 12. 469 12. 469 12. 469 / 12. 469 8.9 0.7 7.2 0. 10
- Measured clearance change curve and clearance change function regression curve
g 50
= 45
Schematic 4 40
) 35
diagram and 30
regression 25
) 20
analysis chart 5
of headroom 1o =
change data 0
R, T T -] S oW ool
SHTESRNTEESY S BRERRES

Measurement :

Calculation:

Review:

Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Cont_ract Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name . s . +057. Date of burial
j Hin Lap tunnel method step method site DK138+057. 0 2026/2/11
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
’ P 1 times 2 times 3times | Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+057. 0 Line3 | 2026/2/23 18:44 / 12.810 12.810 12. 810 12.810 / 12. 810 6.6 0.6 3.3 0.18
DK138+057. 0 Line3 | 2026/2/28 12:59 / 12.809 12. 809 12.809 12.809 / 12.809 7.6 1.0 4.8 0.21
DK138+057. 0 Line3 2026/3/5 14:11 / 12. 809 12.809 12. 809 12.809 / 12. 809 8.2 0.6 5.1 0.12
DK138+057. 0 Line3 8.2
DK138+057. 0 Line3 8.2
- Measured clearance change curve and clearance change function regression curve
E 50
= 45
Schematic 1 40
; 35
diagram and 20
regression 25
analysis chart =
of headroom 1o =
change data 0
R, T T -] S oW ool
SnnesagalEsEssas BRERRES
t{F)
Measurement : Calculation: Review:




Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT ) Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name ) step method ) DK138+071. 0 Date of burial 2026/5/3
Hin Lap tunnel method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 9%7°¢
' p 1 times 2 times 3times | Average e value e value converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+071. 0 Line3 2026/5/15 18:41 / 12.871 12.871 12.871 12.871 / 12.871 5.9 0.6 3.3 0.18
DK138+071. 0 Line3 2026/5/20 12:56 / 12.871 12.871 12.871 12.871 / 12.871 5.9 0.0 4.8 0. 00
DK138+071. 0 Line3 2026/5/25 14:08 / 12. 871 12. 871 12.871 12. 871 / 12.871 6.5 0.6 5.1 0.12
DK138+071. 0 Line3 2026/6/1 12:41 / 12.871 12.871 12. 871 12.871 / 12. 871 6.5 0.0 6.9 0. 00
6.5
— Measured clearance change curve and clearance change function regression curve
g 50
= 45
Schematic < a0
. 35
diagram and 30
regression 25
analysis chart | fg
of headroom |'| Line 3 10
change data / g e
\__/ C N TODmONTEO RN Y ORO N FORS N TREO N YO RSN E D RO
—n o = = A A NN ANANNMNMOMN T TFO0N NI OO OO O~
dt(R)
Measurement : Calculation: Review:

Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT . Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name ) step method . DK138+076. 0 Date of burial 2026/5/9
Hin Lap tunnel method site
observed value Temp| corrected [Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i 2 ti i eralur| observed | convergenc fast Time | 9%7%°
MPe[ 1times | 2times [ 3times | Average | o value evalue | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+076. 0 Line3 2026/5/21 18:59 / 12. 395 12. 395 12. 395 12. 395 / 12. 395 5.8 0.6 3.3 0.18
DK138+076. 0 Line3 2026/5/26 13:14 / 12. 395 12. 395 12. 395 12. 395 / 12. 395 5.8 0.0 4.8 0. 00
DK138+076. 0 Line3 2026/5/31 14:26 / 12. 395 12. 395 12. 395 12. 395 / 12.395 6.4 0.6 5.1 0.12
6.4
6.4
o~ Measured clearance change curve and clearance change function regression curve
g 50
] 45
Schematic < 10
. 35
diagram and 30
regression 25
analysis chart | fg
of headroom |'| Line 3 10
change data / g a
\_}/ O N T O 0O N OO ON F©OWON O QO NF O NN O WO N L O RO
STTZIEERNIELRSHIBRIILIBZIERSS I EBR
dt(R)
Measurement : Calculation: Review:




Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Contlract Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name o7 standar step method ; DK138+076. 0 Date of burial 2026/5/6
Hin Lap tunnel method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 9%7°¢
' p 1 times 2 times 3times | Average e value e value converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+076. 0 Line2 2026/5/19 17:20 / 12. 709 12. 709 12.709 12. 709 / 12.709 6.3 0.6 3.3 0.18
DK138+076. 0 Line2 2026/5/24 11:35 / 12.708 12.708 12.708 12.708 / 12.708 7.3 1.0 4.8 0.21
DK138+076. 0 Line2 2026/5/29 12:47 / 12. 707 12. 707 12. 707 12. 707 / 12. 707 7.9 0.6 5.1 0.12
DK138+076. 0 Line2 2026/6/5 11:20 / 12. 707 12. 707 12.707 12. 707 / 12.707 7.9 0.0 6.9 0. 00
7.9
— Measured clearance change curve and clearance change function regression curve
g 50
= 45
Schematic < a0
. 35
diagram and 30
regression 25
analysis chart ‘ fg
of headroom |'| Ling 3 10
change data / g 1
L‘\_—/ O N T OO N O MO N T ORON T OO N T O N O T OO N T DO
—n o = = A A NN ANANNMNMOMN T TFO0N NI OO OO O~
dt(R)
Measurement : Calculation: Review:

Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT . Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name oo stanca step method ; DK138+080. 0 Date of burial 2026/5/2
Hin Lap tunnel method site
observed value Temp| corrected [Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i 2 ti i eralur| observed | convergenc fast Time | 9%7%°
MPe[ 1times | 2times [ 3times | Average | o value evalue | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+080. 0 Line2 2026/5/15 17:43 / 12. 807 12. 807 12. 807 12. 807 / 12. 807 6.0 0.6 3.3 0.18
DK138+080. 0 Line2 2026/5/20 11:58 / 12. 806 12. 806 12. 806 12. 806 / 12. 806 7.0 1.0 4.8 0.21
DK138+080. 0 Line2 2026/5/25 13:10 / 12. 805 12. 805 12. 805 12. 805 / 12. 805 7.6 0.6 5.1 0.12
DK138+080. 0 Line2 2026/6/1 11:43 / 12. 805 12. 805 12. 805 12. 805 / 12. 805 7.6 0.0 6.9 0. 00
7.6
o~ Measured clearance change curve and clearance change function regression curve
g 50
] 45
Schematic < 40
. 35
diagram and 30
regression 25
analysis chart ‘ fg
of headroom |'| Line 3 10
change data / g 4
\_j/ O N T O DO N T OO N WO 0O N DO 0O N O 0O N T O 0O N T O 0O
SEIEE2RIVISKERIIAIRRSLIICLRBIBBBI ST E8ER
dt(R)
Calculation: Review:

Measurement:




Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT ) Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name ¢ standar step method ; DK138+080. 0 Date of burial |  2026/5/15
Hin Lap tunnel method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 9%7°¢
' p 1 times 2 times 3times | Average e value e value converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+080. 0 Line3 2026/5/27 19:11 / 12.370 12. 370 12. 370 12.370 / 12.370 6.1 0.6 3.3 0.18
DK138+080. 0 Line3 2026/6/1 13:26 / 12. 369 12. 369 12. 369 12. 369 / 12. 369 7.1 1.0 4.8 0.21
7.1
7.1
7.1
— Measured clearance change curve and clearance change function regression curve
g 50
= 45
Schematic < a0
. 35
diagram and 30
regression 25
analysis chart | fg
of headroom |'| Line 3 10
change data / g o1
\__/ C N TODmONTEO RN Y ORO N FORS N TREO N YO RSN E D RO
—n o = = A A NN ANANNMNMOMN T TFO0N NI OO OO O~
dt(R)
Measurement : Calculation: Review:

Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT . Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name oo stanca step method ; DK138+085. 0 Date of burial 2026/4/27
Hin Lap tunnel method site
observed value Temp| corrected [Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i 2 ti i eralur| observed | convergenc fast Time | 9%7%°
MPe[ 1times | 2times [ 3times | Average | o value evalue | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+085. 0 Line2 2026/5/10 17:30 / 12. 900 12.900 12. 900 12. 900 / 12. 900 6.4 0.6 3.3 0.18
DK138+085. 0 Line2 2026/5/15 11:45 / 12. 899 12. 899 12. 899 12. 899 / 12.899 7.4 1.0 4.8 0.21
DK138+085. 0 Line2 2026/5/20 12:57 / 12. 898 12. 898 12. 898 12. 898 / 12.898 8.0 0.6 5.1 0.12
DK138+085. 0 Line2 2026/5/27 11:30 / 12. 898 12. 898 12. 898 12. 898 / 12.898 8.0 0.0 6.9 0. 00
DK138+085. 0 Line2 2026/6/3 17:02 / 12. 897 12. 897 12. 897 12. 897 / 12.897 8.7 0.7 7.2 0. 10
o~ Measured clearance change curve and clearance change function regression curve
g 50
] 45
Schematic < 40
. 35
diagram and 30
regression 25
analysis chart ‘ fg
of headroom |'| Line 3 10
change data / g
\_j/ O N T O DO N T OO N WO 0O N DO 0O N O 0O N T O 0O N T O 0O
STTZIEERNIELRSHIBRIILIBZIERSS I EBR
dt(R)
Measurement : Calculation: Review:




Entrance of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT ) Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name ¢ standar step method ; DK138+085. 0 Date of burial |  2026/5/11
Hin Lap tunnel method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 9%7°¢
' p 1 times 2 times 3times | Average e value e value converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+085. 0 Line3 2026/5/23 18:56 / 12. 305 12. 305 12. 305 12. 305 / 12.305 5.7 0.6 3.3 0.18
DK138+085. 0 Line3 2026/5/28 13:11 / 12. 304 12. 304 12. 304 12. 304 / 12.304 6.7 1.0 4.8 0.21
DK138+085. 0 Line3 2026/6/2 14:23 / 12. 304 12. 304 12. 304 12. 304 / 12. 304 7.3 0.6 5.1 0.12
7.3
7.3
— Measured clearance change curve and clearance change function regression curve
g 50
= 45
Schematic < a0
. 35
diagram and 30
regression 25
analysis chart | fg
of headroom |'| Line 3 10 =
change data / g 4
\__/ C N TODmONTEO RN Y ORO N FORS N TREO N YO RSN E D RO
SEIZZE2RNISISIIRRSLTISCLBRIBRISSIE8ER
dt (K)
Measurement : Calculation: Review:
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Exit of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Cont_ract Standard
Section:
Supervision Unit: CSC Number: S2
) 3-2 standard Construction Construction )
Project Name oTe standar step method . DK138+120. 0 Date of burial 2026/2/20
Hin Lap tunnel method site
observed value Temp| corrected [Relative first| Relative Interval | €onver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
" Pel 1times | 2times 3times [ Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+120. 0 Line3 2026/3/4 19:11 / 12. 882 12. 882 12. 882 12. 882 / 12. 882 6.6 0.6 3.3 0.18
DK138+120. 0 Line3 2026/3/9 13:26 / 12.881 12. 881 12. 881 12. 881 / 12.881 7.6 1.0 4.8 0.21
DK138+120. 0 Line3 7.6
DK138+120. 0 Line3 7.6
DK138+120. 0 Line3 7.6
- Measured clearance change curve and clearance change function regression curve
g 50
= 45
Schematic 4 40
. 35
diagram and 30
regression 25
: 20
analysis chart 5
of headroom 1o
change data 0
R, T T -] S £ oo o 2 oot o
SnnesagalEsEssas BRERRBEE
t{F)
Measurement : Calculation: Review:

Exit of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Cont_ract Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name . s . +125. Date of burial
j Hin Lap tunnel method step method site DK138+125.0 2026/2/11
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 987¢¢
’ P 1 times 2 times 3times | Average e value e value | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+125. 0 Line3 | 2026/2/23 18:46 / 13.011 13.011 13.011 13.011 / 13.011 6.4 0.6 3.3 0.18
DK138+125. 0 Line3 | 2026/2/28 13:01 / 13.010 13.010 13.010 13.010 / 13.010 7.4 1.0 4.8 0.21
DK138+125. 0 Line3 2026/3/5 14:13 / 13.009 13.009 13. 009 13.009 / 13. 009 8.0 0.6 5.1 0.12
DK138+125. 0 Line3 8.0
DK138+125. 0 Line3 8.0
- Measured clearance change curve and clearance change function regression curve
E 50
= 45
Schematic 1 40
; 35
diagram and 20
regression 25
analysis chart =
of headroom 1o
change data o
R, T T - ) S £ oo o 2 oot o
SnnesagalEsEssas BRERRBEE
t{F)
Measurement : Calculation: Review:




Exit of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Contlract Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name o7 standar step method ; DK138+090. 0 Date of burial 2026/5/6
Hin Lap tunnel method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 9%7°¢
' p 1 times 2 times 3times | Average e value e value converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+090. 0 Line3 2026/5/18 19:09 / 12.635 12.635 12. 635 12.635 / 12.635 6.2 0.6 3.3 0.18
DK138+090. 0 Line3 2026/5/23 13:24 / 12. 634 12. 634 12. 634 12.634 / 12. 634 7.2 1.0 4.8 0.21
DK138+090. 0 Line3 2026/5/28 14:36 / 12. 633 12. 633 12. 633 12. 633 / 12. 633 7.8 0.6 5.1 0.12
DK138+090. 0 Line3 2026/6/4 13:09 / 12. 633 12. 633 12. 633 12. 633 / 12. 633 7.8 0.0 6.9 0. 00
7.8
Measured clearance change curve and clearance change function regression curve
50
45
Schematic 40
. 35
diagram and 30
regression 25
analysis chart | fg
of headroom |'| Line 3 10 —
change data / g o1
\__/ C N TODmONTEO RN Y ORO N FORS N TREO N YO RSN E D RO
— = = = AN ANANNMNMMMNN T 010D 10 W O © O O O >~
dt(R)
Measurement : Calculation: Review:

Exit of Hin Lap Tunnel on New China-Thailand Railway (3-2)

Surrounding rock convergence measurement supervision withess measurement record

Contract

Contractor: NAWARAT . Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name ) step method . DK138+095. 0 Date of burial 2026/5/3
Hin Lap tunnel method site
observed value Temp| corrected [Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i 2 ti i eralur| observed | convergenc fast Time | 9%7%°
f Pe| 1times | 2times 3times | Average [ o value evalue | converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+095. 0 Line3 2026/5/15 19:16 / 12.511 12.511 12.511 12.511 / 12.511 6.1 0.6 3.3 0.18
DK138+095. 0 Line3 2026/5/20 13:31 / 12.511 12.511 12.511 12.511 / 12.511 6.1 0.0 4.8 0. 00
DK138+095. 0 Line3 2026/5/25 14:43 / 12.510 12.510 12.510 12.510 / 12.510 6.7 0.6 5.1 0.12
DK138+095. 0 Line3 2026/6/1 13:16 / 12.510 12.510 12.510 12.510 / 12.510 6.7 0.0 6.9 0. 00
6.7
o~ Measured clearance change curve and clearance change function regression curve
g 50
] 45
Schematic < 10
. 35
diagram and 30
regression 25
analysis chart | fg
of headroom |'| Line 3 10
change data / g e
\__// O N W © O N T © O N T O WO N T O RO N T O W N T O 0O N T OO
STTZIEERNIELRSHIBRIILIBZIERSS I EBR
dt(R)
Measurement : Calculation: Review:




Exit of Hin Lap Tunnel on New China-Thailand Railway (3-2)
Surrounding rock convergence measurement supervision withess measurement record

Contractor: NAWARAT Contlract Standard
Section:
Supervision Unit: CSC Number: S2
. 3-2 standard Construction Construction .
Project Name ¢ standar step method ; DK138+100. 0 Date of burial |  2026/4/30
Hin Lap tunnel method site
observed value Temp| corrected |Relative first| Relative Interval | conver Description
Line number Measurement time | Tempe i i i eratur| observed | convergenc fast Time | 9%7°¢
' p 1 times 2 times 3times | Average e value e value converge speed Remarks
C m m m m mm m mm mm dh mm/d
DK138+100. 0 Line3 2026/5/12 18:57 / 12. 606 12. 606 12. 606 12. 606 / 12. 606 6.1 0.6 3.3 0.18
DK138+100. 0 Line3 2026/5/17 13:12 / 12. 605 12. 605 12. 605 12. 605 / 12. 605 7.1 1.0 4.8 0.21
DK138+100. 0 Line3 2026/5/22 14:24 / 12. 604 12. 604 12. 604 12. 604 / 12. 604 7.7 0.6 5.1 0.12
DK138+100. 0 Line3 2026/5/29 12:57 / 12. 604 12. 604 12. 604 12. 604 / 12. 604 7.7 0.0 6.9 0. 00
DK138+100. 0 Line3 2026/6/5 18:28 / 12. 604 12. 604 12. 604 12. 604 / 12. 604 8.4 0.7 7.2 0. 10
Measured clearance change curve and clearance change function regression curve
50
45
Schematic 40
. 35
diagram and 30
regression 25
analysis chart | fg
of headroom |'| Line 3 10 —
change data / g o1
\__/ N o w o N T CXE N T SRS NTERCNTCRSNISRSNTE RS
—n o= = = = AN N NN MmN <+ < < 010 10 W O O © O =
dt (K)
Measurement : Calculation: Review:
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Appendix O Project Management

Appendix D: Project Management

MName: montree  saechua
Mationality: Thai

Assignment for Contract: Civil Engineer
Present Position: Civil Site Engineer

Linguistic Ability Relevant to Project English & Thai
Education: Bachelor's Degree Age: 41
Professional Registration: Site engineer

Years of Relevant Experience:

2007.01-2011.08 GMNO Renovation Co,Ltd.
1. The Bridge of Bangpoo Industrial Estate
2. Saillomn Condominium
3. Mancha Suksa School
4, Chumseang Chanutid School
- managing parts of construction project
- overseeing building work
- setting out sites and organising facilities
- supervising contracted staff
- ensuring projects meet agreed  specifications,

budgets or imescales

- checking and preparing site reports, designs and
drawings

- problem solving

- ensuring site safety

App D-1
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Appendix D: Project Management

UnNnead

YB35 R VIR
Mr.Theerachote Rujiviphat
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Appendi O Profect Management

Experience.
2011.09-
2016.05

Experience:

2016.06-

2018.05

Site Engineer
A Build Management Co,,Ltd.
1. Zenith Place Condominium
2. 624 Condolette  Ratchada
Condominium
3. Centric Sae Pattaya Condorminium
4, ldeo ) Chidlom Phetchaburi Candominium
- managing parts of construction projects
- overseeing building work

- ensuring projects meet agreed
specifications, budgets ar timescales

- checking and preparing site reports,
designs and drawings

- problem solving

- ensuring site safety

- assessing the sustainability and
environmental impact of projects

- compiling job specs and supervising
tendering procedures

Senior Site Engineer
Chec(Thai)  Co.Ltd,

* 1. Track Doubling for East Coast Line
Project Chachoengsao Khlong —
SipKao - Kaeng  Khoi Section
2. Phra Phutthachai Tunnel
- managing parls of construction projects
- averseeing building work
- setting out sites and organising facilities
- supervising contracted staff
- ensuring projects meet agreed
specifications, budgets or timescales
checking and preparing site reports,
designs and drawings

Mr.Theerachote Rujiviphg
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- problem solving
- ensuring site safety

Experience: Senior Site Engineer

Sinohydro (Thailand) Co. Ltd
1. Supply and Construction of 230/115 kV
South Bangkok Substation (GIS) Under

Transmission System Expansion and
Renavation Project Phase 2
- managing parts of construction projects
- overseeing building work
setfing out sites and organising facilities
- supervising contracted staff
- ensuring projects meet agreed
Specifications, budgets or timescales
- checking and preparing site reports,
designs and drawings
- problem solving
- ensuring site safety
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TENDERER'S NAME:__'

SIGMATURE:

Nawarat Patanakarn Public Co., Ltd.
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Additional Information:

TENDERER'S NAME:“__rflawafr_a__t_?_a_l_i_e_:_r}_akarn Public Co., Ltd.

SIGNATURE:

J".-‘Ir.Thegra;h;__\{
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Mr.Theerachote Rujiviphat /

Curriculum Vitae

(N_ Assignment for Contract : Tunnel Engineer —|

Nationality: Chinese Present Position : Technician.

Linguistic Ability Relevant to Project : Chinese , Enelish, Thal

Education : Bachelor's Degree Age -

Professional registrations: Engineer

Years of Relevant Experience : - With Company: 2 years

In Assigned Discipline: 3 years

Experience:

(show clearly job title and actual work performed on major works for which employee was

L responsible with description and value)

2N hi FeauBen

2019 2021 | CSCSC5h General Contracting Co,, Ltd.

Technician In charge of construction and technigue

2019 2019 | China Construction Communications Engineering Group Corp. Ltd.
Hangzhou Metro and tunnel Project

Deputy Manager of Technical Quality Department In charge of technical and

quality management

2017 201g | China Construction Communications Engineering Group Corp.

Chongging-Hechuan Section Railway and tunnel Project

Technician In charge of construction and technique Mr.Theerachote R

ENDERER'S NAME: Ui afmiiimannag §aie (g ... SIGNATURE.
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