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1 introduction

Avadina Hills Condominium project is a luxury resort that locate in Phuket, Thailand. This project

has separate in 2 parts.
1. Condominium: there are 2 types of condominiums
a. Typical unit
b. Duplex unit
2. Club House and Landscape

1 TMATH DROP-DTT
. CLUEROU L
GOSN UM WIESR DPLER UNIT
CONDOMITAL WITH TYFICAL URIT
. PO 5 STEPPED BARLER

L ACOROOM YELLA

Figure 1: Site Master Plan
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Figure 3: Club House Perspective
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2 Structural Design Standards

Design will be In accordance with the relevant Engineering Institute of Thailand (EIT). Itis intended
Design codes listed incorporate the latest approved amendments.

2.1 Design Standards
E.L.T. Standard 1008-38 : Standard for reinforced Concrete Building (Strength Method)

E.L.T. Standard 1015-40 : Standard for Hot-Rolled Steel Structure Building

E.L.T. Standard 1009-34 : Standard for Pre-Stressed Concrete

E.|.T. Standard 1018-46 : Standard for Wind load Calculation for Building Design
DPT Standard 1311-50 : Wind Load Calculation and Building Response Standard
DPT Standard 1302-52 : Seismic Resistant Building Design Standard

ACI 318M-99 : Building Code Requirement for Structural Concrete and Commentary
AISC-89 : Allowable Stress Design Method Edition 9" 1989

22 Laws
Ministerial Regulations No.6 (B.E.2527) refer to Building Control Act, B.E.2522

Ministerial Regulations, B.E.2550 : Capacity and Resistance of Building and Soil in Seismic
Resistance Building, B.E.2550

2.3 Materlal Standards:

e TIS 15-2547 : Portland Cement

e TIS 20-2543 : Round Reinforcing Bars

o TIS 24-2536 : Deformed Reinforcing Bars

e TIS 95-2540 : Steel Wire for Pre-stressed Concrete
s TIS 420-2540 : Steel Strand for Pre-stressed Concrete
s TIS 1227-2532 : Hot Rolled Structural Steel

o TIS 1228-2537 : Cold Formed Structural Steel

o TIS 1390-2539 : Sheet Piles (Hot Rolled Steel)

e TIS 1479-2541 : Flat Bar for Steel Structures

o TIS 1499-2541 : Steel Plate for Built-Up Sections

o TIS 1735-2542 : Pipe Work

Note: The final 4 (or 2) digits represent the year of issue of the standard, in B.E (Buddhist Era).
For example; 2547 (or 47) is the Thai B.E year 2547 (equivalent to year 2004)

/

~ , s
W‘}}"/

3 Structural Design Actions

Buildings are designed to withstand a combination of loads due to gravity and lateral loads. Gravity
loads are made up of permanent dead loads, superimposed dead loads and non-permanent live
loads. Dead loads and superimposed dead loads result from the weight of the building elements and
finishes (e.g. cladding materials, floor finishes, building services, self-weight of structural elements,
etc.), and live loads from the type of occupancy (i.e. number of people, shelving, computers, efc.).
Wind and earthquake loads are often collectively referred to as lateral loads as they tend to act

horizontally.

ik BeCd 6
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3.1 Gravity Loads

Dead Loads

Dead load includes the self-weight of the structural floor system and underlying structural support
framing. Structural toppings over precast floor systems are also included. Non-structural screeds
and permanent partitions, etc. are categorised as superimposed dead loads and defined below. Dead
loads are calculated for the structure based upon the proposed construction materials.

*  Unit weight of reinforced concrete 2400
o  Unit weight of structural steel 7850
o  Unit weight of water 1000
¢  Unit weight of soil 1800
s Unit weight of glass 2500

Superimposed Dead Load

kg/m3
kg/m3
kg/m?
kg/m3
kg/m?®

Superimposed dead load (SDL) includes all permanent but non-structural elements of the building
fabric. This includes screeds required to form falls and set downs, fixed partitions, suspended ceilings
and services, and floor finishes such as tiles or carpet. On roofs and exterior balconies drainage falls

and waterproofing systems are also included.

Proposed SDL allowances for the structure are listed in the below

o  Floor Finishing 120
o Ceiling 15
o  Services (MEP) 15
o Internal and External wall materials
« Lightweight Block (100 mm thk.) 100
= Lightweight Block (200 mm thk.) 200

(SDL for other material shall be confirmed/specified by architects)

Live L.oad

kg/m?
kg/m?
kg/m2

kg/m?
kg/m?

Live load includes all gravity loads not described as dead or superimposed dead load and that are
generally considered to be transient or non-permanent (i.e. stored materlals, movable partitions,

equipment, furniture and people).

o Steel Roof 30

o Residential Area 200
o  Stair 300
o Car Park 400
o Public Area 400
o  Storeroom 400
o Machine Room 500
o  Pump room 500
o  Generator room 1000

kg/m2
kg/m?
kg/m?2
kg/m?
kg/m?
kg/m?
kg/m?
kg/m?
kg/m?2

/

o ,-/ ‘
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(Load shall be confirmed by entrepreneur. Unless equipment weight are greater than the load

specified)
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3.2 Lateral Design Actions

The building frame system is designed to resist actions due to wind or earthquake loading. The
magnitude of the calculated lateral loads are a function of the site’s location (topography, exposure,
ground conditions, seismicity and proximity to fault lines), the specified design life of the building, the
importance level selected, the overall weight of the building, and the anticipated behaviour and
performance of the structure when subjected to lateral loading.

Design Working Life

The use of appropriate materials will be considered to ensure a durable structure requiring minimal
maintenance and to avoid potential deleterious effects to achieve a design life of approximately 50

years.

Seismic Load

There are seismic design requirements for buildings in Surat Thani as stated on the Ministerial
Regulation for Seismic Design of Structures of the Building Control Act. Eguivalent Static Load

method approved by government can also be used.

V =ZIKCSW

Fe=0.07 TV

Fx = (V-F1) wixhx
Y(wihi)
Note : V = Base Shear at Ground Level
F: = Horizontal Force at The Highest Story
Fx = Horizontal Force at Story x
T = Period (sec) that calculate from T = O_%%n
W = Weight of Building
D = Width of Building where parallel the seismic force
hi = Height of Story i
hn = Height of Bullding from Ground Level
N = Number of Story

Design Parameter Vaiue

Earthquake Intensity Factor (Z) 0.19
— Important Factor (1) 1
Horizontal Force Factor (K) 1
Site Characteristic Period Factor (S) 1.2

Table 2 : Seismic Design Parameter Z/W

i BeCd
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Wind Load

Basic wind speed are stated in DPT Standard.1311-50 for Wind Load design. The design wind loads

for buildings and other structures, including the Main Wind-Force Resisting System and component
and cladding elements thereof, shall be determined using Method 1 - Simplified Procedure

Design Parameter Value

o Important Factor 1
Reference Wind Speed (Vso) (m/s) 25
Typhoon Factor (7F) 1.08

Table 3 : Wind Design Parameter
Note: Reference wind speed is the average wind speed for 1 hour at height of 10 m. above ground
on open exposure and refune period is equal to 50 years.
Design Wind Pressure

r= .?rqu'EC?i_Clp

I, = Important Factor

g = Reference Velocity Pressure
¢, = Exposure Factor

C, = GustEffect Factor

¢_ = Extemal Pressure Coefficient

fiEss
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Figure 5: Wind map of each area group in Thailand categorized by reference wind velocity

Lateral Load from Earth or Water Pressure

Although the pressure intensity of soilon a retaining wall is complex, it is common to assume a linear
pressure distribution on the wall like pressure of water. The pressure intensity increases with depth
linearly, and its value is a function of the height of the wall and the weight and type of soil. The effect
of the hydrostatic water pressure must be included in the design.

Different types of loads are often imposed on the surface of the backfill behind a retaining structure.
If the load is uniform, may be assumed acting on the wall to account for the increased pressure. The
horizontal pressure due to the surcharge is constant throughout the depth of the retaining wall.

S

i
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F=Tx'p§n

In case the area group 4A, ¥, 25m/s? and I. = 1.08

I ptst
=32y

7 = 10825 = 27 m/s?
£ = 125 kg/m?
E = 981 mis?
9 = 0.5x1.25/9.81x272 = 46.44 kg/m?
PN
C =|=
()
¢ = 1( 2 = 10m )
€, = 2 Fordesign main structure
€, = 0975

P = 1x46.44x1x2x0.975 = 90 kg/m?

:L//%' Vg,
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4 Serviceability Requirements

41 Vertical deflection limits

The following criteria is the value of Maximum deflection of stated structures limit, in which can be
used without requiring additional deflection checking process.

Concrete Beam and Slab Deflections (in accordance with AC1-318M-99)

Type of membar

Deaflection 1o be considerad

Deflection limitation

Flat roofs not suppording or attached fo non-
structaral elements likely to be damaged by
largs deflections

Immadiate deflection due to live load L

#180°

Floors not supporting or attached to nonstruc-
furat elements likely To be damaged by large
deflactions

Immediate deflection due to liva load L

£360

Roof or floor construction supporting or
attached 10 nonstructural elemants likaly 10 be
damagad by farge deflections

oot or floor construction supporting or
attached to nonstructural elements not likely to
be damaged by large deflections

That part of the total deflection cccurring after
attaghrment of nonstructural elements (sum of
the long-term deflection dus to all sustained

£480*%

{oads and the immgiate defiaction due to any
additional live load)

2405

v Lirnit not intended to safeguard against ponding, Ponding should be checked by suitable calculations of deflection, including added detiections due to ponded

water, and considering long-ferm effects of all sustained loa
t -termn deflection shall be determined in accordance with 9.8.2.5 or 0.5.4.2, but may

camber, construction talarances, and raliability of provisions for drainage.
be reduced by amount of deflection calcufated to occur before attach-

ment of nenstruchural elements, This smount shall be determined on basis of nocepted enginesring data relating to time-defiaction chamcteristics of membens sim-

itar to thoso being considered.

¥ Limit may he exceeded i adequate measures are faken to prevent damage to supported or attached elements.

§ Lirnil =hall not be greatar than tolarance provided for nonstructural stements. Limit may be excesded f camber is provided sg that lolal dellection minus ¢atnbar

does not exceed limil.

Steel Beam Deflections (in accordance with AISC-89)

CONSTRUCTION LIVE WIND DEAD + LIVE

Roof members:

Supporting plaster ceiling 11360 11360 ]¢240
Supporting nonplaster ceiling 17240 11240 11180
Not supporting ceiling 11180 11180 17120
Roof members supporting metal

racfing: {4150 - 1760
Floor Members 1360 - /240

4.2 Durability

The minimum cover shall be provided:

¢ Underground Structures 75

¢ Underground Structures 50 mm
e Columns 30 mm
s Beams 30 mm
e Slabs 20 mm

mm (cast against earth)

s

NOTE: All concrete in contact with ground: 75 mm minimum cover if no formwork used

For concrete in contact with ground, the classification of ground condition is to be confirmed following
the final site investigation. Protection may need to be provided to any submerged concrete to prevent

attck from corrosive groundwater.

i BeCd 12
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4.3 Concrete Design
Concrete design can be carried in accordance with ACI-318, with the equivalents of load factors and
strength reduction factors as specified in the Thai regulations.

Concrete cover requirements for concrete are essentially the same as AC/ 318M clause 7.7 however
reference should also be made to the Ministerial Regulation No. 6 fire resistance regulations for cover
(refer paragraph 6.3 below).

EIT Standard 1008-38 with reference to Building Control Act 2522 for Concrete design sets out the
following load factors, which are a variation on AC/ 318 Appendix C:

Load and Load Combination

Type of load and load abbreviation (Unless otherwise specified, ali load)

D = Dead Load

SD = Super Imposed Dead Load
L = Live Load

w = Wind Load

E = Earthquake or Seismic Load
H = Earth or Water Pressure

Load Combination for Strength Design
i. Gravity

° 14D+14SD
. 14D+14S8SD+1.7L
ii. Wind
. 0.75(1.4D+148SD+1.7L£1.7W)
. 09(D+SD)+1.3W
iii. Seismic
. 1.2(D+SD)+10L+1.0E
. 09(D+SD)+1.0E

iv. Lateral Pressure /

¢«  14(D+SD)+17L+17H N

e 09D+17L+17H
e 14(D+SD)+1.7H

. 09D +1.7H

it

i B€Cd
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Load Combination for Service Design

v. Gravity
. 1.0D+1.0SD
. 1.0D+10SD+10L
vi. Wind
* 0.75(1.0D+1.0SD+1.0LL:1.0W)
e 10(D+SD)+10W
. 06(D+SD)210W
vii. Seismic
. 1.0(D+SD)+0.7E
. 1.0(D+SD)+0.75LL+0.525 E
. 06(D+SD)207E
viii. Lateral Pressure
J 1.0(D+SD)+10L+10H
. 10(D+SD)+10H
. 06(D+SD)+1.0W+1.0H

e 06(D+SD)+07E+10H

EIT Standard 1008-38 lists two separate values of strength reduction factor (@) depending on the
quality of construction. On the assumption of the higher quality, the strength reduction factors are as

follows:

1. Flexure, without axial load
2. Axial tension, and axial tension with flexure

Other reinforced members
4, Shear and torsion
5. Bearing on concrete

3. Axial compression, and axial compression with flexure:

members with spiral reinforcement to ACI 10.9.3

0.90
0.90

0.75
0.70
0.85
0.70

i BeCd
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44 Structural Steel Design

Structural steel design in Thailand is normally carried out to comply with American code (AISC-89) or
equivalent Thai code (EIT: 1015-40) using allowable design stress theory.

Load and Load Combination

Type of load and load abbreviation (Unless otherwise specified, all load)

DL = Dead Load

SDL = Super Imposed Dead Load
LL = Live Load

w = Wind Load

E = Earthquake or Seismic Load

lL.oad Combination fer Stress and Service Design
i. Gravity

e 10D+1.0SD
s 10D+10SD+10L
ii. Wind
s 10(D+SD)+0.75(1.0L+1.0W)
e 10(D+SD)+1.0W

e 06(D+SD)x1.0W

iii. Seismic
J 1.0(DL+ SDL)+0.7E
. 1.0(DL+SDL)+0.75LL £ 0.525 E
. 0.6 (DL+ SDL)+0.7E
iv. Lateral Pressure
. 1.0(D+sSD)+10L+1.0H

AN
e 10(D+SD)+1.0H | W

06(D+SD)+1.0W+1.0H

. 06({D+S8SD)+0.7E+1.0H

ik BeCad 15



Sensitivity: General

5 Materials

54 Reinforced Concrete

Al grades of reinforced concrete are readily available in Phuket. In general the quality of ready-mix
concrete is high.

In the design of reinforced concrete structures for Thailand, one should always bear in mind the
various climatic conditions which may affect the transportation, placing and curing of concrete.

Shrinkage cracking is a particular problem and careful consideration should be given to thermal
reinforcement.

Concrete strengths are specified and controlled by cylinder strength in accordance with American
practice. Assumed concrete grade as follows;

Structural Elements Concrete Grade
{kg/cm?)

Lean concrete 120
Villa, Club House, Landscape: Building structure and foundation 280
for

- Building

- Swimming Pool

- Water Tank
Condominium: Building structure and foundation for 320

- Building

- Swimming Pool

- Water Tank

Table 3: Concrete Strength categorized by building component
Steel reinforcement for reinforced concrete is available in the following grades:
e Piain round bars Grade SR24 to TIS 20-2543 fy = 2,400 ksc
¢ Deformed bars Grade SD40 to TIS 24-2536 fy = 4,000 ksc

Nominal sizes of Round Bar (RB):

Nominal area Weight

Nominal diameter

15 {mm? (kg/m)

RB 6 6 28.3 0.222
RB 9 o 63.6 0.499 ,
RB 12 12 113.1 0.888 / y
RB 15 15 176.7 1.387 CL\/NMQ/
RB19 19 283.5 2.226

Based on TIS 20-2543

Table 4: Nominal sizes of Round Bar, RB

il BeCd 16
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Nominal sizes of Deformed Bar (DB):

Nominal area weight

Nominal diameter
{mm?) (ka/m)

(mm)

113.10 0.888
DB 16 16 201.086 1.678
DB 20 20 314.16 2.466
DB 25 25 490.87 3.853
DB 28 28 615.75 4.834

Based on TIS 24-2536

Table §: Nominal sizes of Deformed Bar, DB

Steel wire and strand for prestressed concrete are available in a number of sizes and grades and are
listed in TIS 95-2540 and TIS 420-2540. Additional information can be provided if so required.

In case of reinforced concrete structures are on fire: column, slab, beam, wall, etc. A typical concrete
can normally be a fire resistant structure for 2 hours (maximum). This depends on the thickness of

structures (t) and the concrete covering (d) between reinforcement rebar and concrete’s surface.

5.2 Structural Steelwork

As previously stated structural steelwork is not normally used for the main structure of commercial
type buildings. It is however used for roof trusses and secondary structures such as canopies, etc.

Structural steel is normally available in the following strengths:

fy (Mpa) fu Min. elongation (%) Impact
t<16mm t>16mm {Mpa) <5mm 5-16mm >16mm Rey(s;)ance
SM 400 245 235 400-510 23 18 22 27
SM520 | 365 355 520-640 | 19 15 19 | 27 .

Table 6: Steel Work Strength Standard

Note:.Grade SM400 is for general use.

Structural steel “standard” sections and plate thicknesses are shown in the Thai “steel sections”
booklet which lists sections and plates on the local market. Availability cannot however be
guaranteed. Guidance on suitable sizes can be given at a later time as necessary.

Welding Electrodes: AWS Ab.1 E70XX, JIS Z3211 or equivalent W

High strength bolt: ASTM A325, JIS B1186 - F8T or equivalent
Anchor bolt: ASTM A307 Gr.B, JIS G3101 SS400 or equivalent

i BeCd 17
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5.3 Stiffness Properties
In seismic design, the stiffness properties of members are modified to account for concrete fracturing

in the reinforced concrete. For this, the bending stiffness of the element section is determined by
multiplying the below factors (ref. ACI-318 10.1 1) by the stifiness obtained from considering the whole

cross-section.

For serviceability condition, for example when assessing wind acceleration, it is reasonable to
assume that elements will have undergone a lesser degree of cracking than when assessing ultimate
state condition. Under these condition the ultimate factors are multiplied by 1.43 in line with ACI-318

R10.11.1.
Element Ultimate State Stiffness Serviceability State Stiffness

Reinforced concrete beams 35% 50%
Reinforced concrete T-beams ~ 70% ) 100%
Reinforced concrete columns 70% 100%
Reinforced concrete slabs 25% 35%
Reinforced concrete walls:

- Uncrack 70% 100%

- Crack _ 35% 50% o

Table 7: Eiement Stiffness Modifiers to Account for Cracking

6 civil Work Considerations

The design criteria for the earthworks, road pavement and drainage are based on procedures
developed by the following Private and Governmental Organizations which are indicated as follows:

e Cement and concrete association of Australia as outlined in the design manual Concrete
Pavement Design, 1997

e UK Road Note 29, issued by the Road Research Laboratory, Department of
Transport/Environment as detailed in “The Structural design of pavements for roads”

e UK Transport Research Laboratory, Department of Transport as detailed in:
State of the Art Review 9. Road Building in the Tropics.

e UK Transport Research Laboratory, Department of International Development: Overseas
Road Note 9: A design for small bridges.

e UK Transport Research Laboratory, Overseas Department Centre: Overseas Road Note

16: Principles of low cost road engineering in mountainous regions. W
-

i BeCd 18
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6.1

Road Pavement

i. Design Criteria
Local access road without shoulders and industrial area traffic.

» Pavement design to allow for construction vehicles for approximately 2 years.
Overall design life of 40 years with no regular heavy duty vehicle traffic.

ii. Code of Practice

Road pavement design is based on information received from laboratory tests concerning the bearing
capacity of the soils on the land covered by the road together with empirical observations and other
laboratory tests.

The following Geotechnical tests most be carried out on samples taken from test pits at a depth of
1.5 metres below existing ground to assess the strengths of the in-situ soils.

» Standard grading by sieve analysis: BS 1377 part 1 or ASTM D422.63 and AASHTO T11
and T27.

e Plasticity Index and Liquid Limit to BS 1377 part 2 or ASTM D4318.

e California Bearing Ratio to BS 1377 paris 4, 7, 9 or ASTM D1883.

A separate undisturbed sample of soil must be taken for the;

e SPT bore hole drliling tests according to ASTM D1586
» Drained Direct Shear test according to ASTM D3080

Additional information is also required from borehole tests specifically drilled to analyse the bearing
capacity of the soils.

6.2

Note:

Road Pavement Design

i. Design Criteria

e The concrete pavement has no structural capacity and it is assumed nil in terms of tension
strength.

* The concrete pavement has compressive strength and limited flexural strength according
to the specified concrete grade (Cylinder or cube crushing strength).

¢ The mesh reinforcement specified is only for the stability of the driving surface (cracking)
and is assumed to have no structural value to the concrete.

¢ Aflexural strength of 3.5 MPA is assumed in the pavement design.

ii. Code of Practice
Concrete shall comply with ACI 318 codes.

Steel reinforcement shall comply with the relevant ASTM or BS codes.
Reinforcement shall be either deformed bar, grade SD40 or round mild steel grade SD24

han”

The stated reinforcement bar diameter is the same for both RMS and SD bar.

BeCd =



Sensitivity: General

6.3

7

iii. Compaction Testing of the Designed Road Layers

The soil fill under the road, subgrade level and sub base layer shall be tested according to
the Modified AASHTO compaction test (British Standard Heavy compaction test or

Modified Proctor are the same test).
The test equipment used must be for a field density hole of 150 mm diameter and 150 mm

depth.
The laboratory comparative density curve must be caiculated using 152.4 mm diameter

moulds with 150 mm depth. The soil must be placed in 5 layers with 55 blows per layer as
per the relevant specification.

Drainage Design

Design Criteria

Design rainfall intensity — Duration —Frequency Information provided by Electrical
Generating Authority of Thailand (EGAT) at A.Muang, C.Surat Thani (data provided by
Meteorological Department) concerning rainfall intensity and time span. This IDF
information will be transferred to A. Samui for drainage design

The time of concentration for Phuket during heavy rainfall is over a 15 minute duration.

10 year storm design intensity within 15 minute duration. The heaviest storm intensity
recorded in A.Muang C.Surat Thani over the previous 10 years within 15 minute duration.
is 160 mm./hour

Transformation Factor due to the daily maximum rainfall (from A.Muang to A.Samui) is 1.63
so the design 10 year storm design intensity is about 260 mm./hour.

Run off from roof and road is assumed at 90% of the rain falling.

Run off from natural vegetation is assumed at 30% of the rain falling.

Run off from the high land surrounding the estate must be taken into account if this water
runoff enters the project land

Due to the environmental regulation for detention ponds, 5 years design storm scenario
and 3 hour water detention time must be complied with and the released rate must not be

greater than the undeveloped rate

Codes of Practice

Time of concentration of flow by Kirpich Formula.
Maximum discharge by Rational Formula.
Pipe capacity and U shaped drain design by the Manning Formula.

Geotechnical Considerations

The foundation system will be a pad footing with soil bearing capacity 25 t/m2 for Condominium, 12
t/m2 for Club House, 10 t/m2 for Landscape

20
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Site Soil Test Bored Hole Location
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Bending Moment Diagram - Horizontal Strip for 1m
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Top Rebar - Vertical Strip for 1m
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Top Rebar - Horizontal Strip for 1m

Bottom Rebar - Horizontal Strip for 1m
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FOOTING F32C PERSPECTIVE




F32C (Geometry)
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F32C (Top Rebar - Vertical Strip for 1m)

Vertical Strip for 1m)

F32C (Bottom Rebar -




F32C (Top Rebar - Horizontal Strip for 1m)
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Programme Namie of Item (25) : Design Combine Footing Rev.2

iEBeCd

Beca (Thailand) Company Limited 6th Floor Goldenland Building,
153/3 Sol Mahardieklaung 1, Radjadamri Road, Lumpini,
Patumwan,Bangkok 10330, Thailand

TEL.(662) 652 1366  FAX. (662) 652 1365
Project : Checked By :
JobNo : Design By : NT
Footing No : Combined F6-E6 (F26C) Date : 9/8/2022
ISoil Bearing ] 25|t/m~2
lUttimate Load Factor 1.4|D 1.71L
DL+SDL 238 Ton Column Size : O 0.4|m.
LL+EQ 112 Ton Column Size : Cy 0.7|m.
ULT. 524 Ton usd wsd
Min Area of Footing 14.00 m. |Bearing Pressure 37.29 Yym"2 ] 24.93 t/fm~2
L 5.20 m.
B 2.70 m, fc= 320|ksc
Depth 60|cm. fy = 4000|ksc As temp = 0.0018
Covering 7.5/cm.
d 52.5 Pmax=075Pb= 0.026211
: Shear Beam 0.53 f Root (fc) : 8.06 kst Asmin X  DB20 @ 140 ; 14/fy
Vux 112,380 kg vuy 92,115 kg
Max vu 7.93 ksc < allowsble Shear Beam OK. Asmin Y DB20 @ 250 ; As temp
¢ Punching Shear 1.06 f Root (f'c) : 16.12 ksc
Vu 292,367 kg
VU 12,95 ksc < allowable Punching Shear OK.
:Moment Mx(-) = 135,588.00 kg-m. Mx(+) = 56,836 MY(-) = 96,963
Mu f p fy b d"2 (1 -0.59 p fy/fc ) 566,463 kg-m OK.
“E : 74.66 cmA2 30.57 cmA2 52.05 cm~2
Use : [ 24-DB|20 |Bottom 10-DB|20 |Top 17-DB|20 |Bottom
@ 0.11 m. @ 0.27 m. @ 0.31 m.
Use As temp DB20 @ 140 Use As temp DB20 @ 250
r
24-DB20 (Bottom) Unit = mm.
DB20 @ 140 (Top) =
X X 2
2,700 ¥ G =
o
®
<
o
=)
v .
Y 1,234~ 2,125 re— 1,84 —
X < 5,200 >

S
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INPUT DIALOG
B = 2.70|m. L= 5.20im.
P1 (DL) = 81.0]Ton P2 (DL) = 157.0{Ton
P1 (L) = 44.0|Ton P2 (L) = 68.0{Ton
Total Pl = 125.00 Ton Total P2 = 225.00 Ton
Total Plult = 188.2 Ton otal P2ult = 335.4 Ton
| L= 5.20 I_

o

Unit = m.
HH HHHH R
= 37.29 t/m2 Q= 24.93
X= 1.23 m.
X Direction Mx(-) = 50.22 Ton-m/m Vx(-) = 112.38 Ton
X Direction Mx(+) = 21.05 Ton-m/m Vx(+) = 77.02 Ton
Y Direction MY(-) = 18.65 Ton-m/m Vy(-) = 92.11 Ton

SU-E-031 Rev.236




iEBeca

él-r[.--grqmmuuﬂa_me ol Ttem (3) 1 [h:!ﬁl‘i;{ﬂ of Sproad Fou

Beca (Thalland) Company Limited

6" Floor,6oldeniand Buliding,153/3 Scl Mahardiekiuang 1,Rajdamri Road,

Lumplini,Patumwan, Bangkok 10330, Thalland

TEL.(662) 6521366, FAX (662) 6521365

(footing D-3 (F24) 1.05 m. Thick)

Deslgn Spread Footing
Project :| 24 Date :| 9/8/2022
iabel:| D-3(F24] Engineer :
: Properties
DL+SDL 520.00|Ton Utimate Dead Load Fachor 14
LL+EQ 143,00/ Ton Ultimate Live Load Factor 17
Pler height 2.00|m, Pier Size: QL 0.35|m. < 0K
Backfilled helght 0.60|m. Pier Size : CB 1.20!m. < OK
L 5.50|m. <« 2-way OK Be 343
-] 5.50|m. Sevice bearing pressure 24,50 Tonym* < OK
Area 30.25 m? Net uitimate bearing pressure 32.20 Torym?
Thickness 105]am. - [ el
Clear cover to CG. of rebar, 7.5|em. B = 0.82
d 97.5 an. f, = lsc
Soil Bearing Capacity | 25.00]Tonym? Ao = 18.90 emm
Total Load.(include footing)  741.25 Ton A ax = 247,01 cm?/m
s Punching Shear 0.27(2+4/8¢) @ Root (fc) 1 13.00 ksc
' 841,138 kg
Yy 12,91 ksc < OK
: Baam Shear 0.53 0 Root {fc') : 8.06 ksc
V, (B} 283,323 kg V. (L) 208,065 kg
v, (B) 5.28 ksc < 0K v (L) 3.88 kst < 0K
3 Moment
M 409,269 kg'm R, = 8.70 ksc A= 21.55 emf/m < use As cal
My 587,065 kg'm R, = 12.48 ksc A= 3114 em¥m < use As cal
s Relnforcement  Prefered bar size DB :]as I 4.91 cm’fbar
Provide As B 25 -DB 25 (Above) 122.66 em? 22.30 em?/m Spacing 20 cm Complete
Provide As L 35 -DB 25 (Below) 17172 en? 31.22 em¥m Spacing 13 om Complete
CL=035
CB =120 Dimension in meters
35-DB 25 (Below) Not to scele
a~ ——
E
l I WA ard VAV A A A AV A
CL
>
8 %
3 E g g
]
8 ¥ 5-DB 25 (Above)
< > . 8
f — e 8 8 9 [ B R ) a8 a 8 v
b v
- — 35-DB 25 (Below) J
= ¥ 550 —
PLAN SECTION
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Programime Name of Item (25) : Design Combine Footing Rev.2

Beca (Thailand) Company Limited 6th Floor Goldenland Building,
.!il Beca 153/3 Soi Mahardleklaung 1, Radjadamri Road, Lumpini,
Patumwan,Bangkok 10330, Thailand
TEL.(662) 652 1366 FAX. (662) 652 1365
Project : Checked By :
Job No : Design By : NT
Footing No : Combined B2-B3 (F28C) Date : 9/8/2022
Soil Bearing | 25(t/mn2
|lUitimate Load Factor 1.4/D 1.7]L
DL+SDL 610 Ton Column Size : Cx i|m.
LL+EQ 310 Ton Column Size : Cy 0.45|m.
ULT. 1381 Ton usd wsd
Min Area of Footing 36.80 m. Bearing Pressure 3642tm~2 | 24.26 tim~2
L 7.90 m.
B 4.80 m. fc= 320|ksc
Depth 90{cm. fy = 4000|ksc As temp = 0.0018|
Covering 7.5|cm.
d 82.5 P max = 0.75Pb = 0.026211
: Shear Beam 0.53 f Root (f'c) : 8.06 ksc Asmin X DB25 @ 140 ; 14/fy
ux 196,786 kg Vuy 388,406 kg
Max vu 5.96 ksc < allowable Shear Beam OK. AsminY  DB25 @ 250  ; Astemp
¢ Punching Shear 1.06 f Root (fc) : 16.12 ksc
u 759,132 kg
u 14.84 ksc < allowable Punching Shear OK.
:Moment Mx(-} = 250,408.88 kg-m. Mx(+) = 404,030 MY(-) = 680,520
IMu fpfybd”2 (1-0.59 pfy/fec) : 2,486,784 kg-m OK.
|As B 85.71 cmA2 139.72 emA2 235.48 cm~2
Use | 18-pB[25 | Bottom 29-DB|25 |Top 48-DB|25 | Bottom
@ 027 m._ @ 0.17 m. @ 0.16 m,
Use As temp DB25 @ 140 Use As temp DB25 @ 140
r
DB25 @ 140 (Bot tom) Unit = mm.
DB25 @ 140 (Top) 'g
X cX ;:%
cy [ ~—
4,800 %
a
o0
~r
v -
Y 1,407 >+, 300 ——P¢—— 7 193 —>
L. 7,900 s
~Jom/”

SU-E-031 Rev.2 38



INPUT DIALOG
B = 4.80|m. L= 7.90|m.
P1 (DL) = 233.0|Ton P2 (DL) = 377.0|Ton
P1 (LL) = 143.0|Ton P2 (L) = 167.0{Ton
Total P1 = 376.00 Ton Total P2 = 544.00 Ton
Total Plult = 569.3 Ton otal P2ult = 811.7 Ton
: L= 7.90
‘ X S= 4.30 2.19

i

W, = 'k Unit = m.
NEERERERERRERR AR
Qu= 3642 ym2 Q=
X= 141 m.
X Direction Mx()= 5217  Ton-m/m Vx(-) =
X Direction Mx(+)= 8417  Ton-m/m Vx(+) =
Y Direction MY()= 8614  Ton-m/m W) =

24.26

151.67

196.79

388.41

Ton

Ton

Ton

Yo
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Programme Name of Item (25) : Design Combine Footing Rev.2

Beca (Thailand) Company Limited 6th Floor Goldenland Building,
i!ﬂ Beca 153/3 Soi Mahardieklaung 1, Radjadamri Road, Lumpini,
Patumwan,Bangkok 10330, Thailand
TEL.(662) 652 1366 FAX. (662) 652 1365
Project : Checked By :
Job No : Design By : NT
Footing No : Combined B5-B6 (F29C) Date : 9/8/2022
Soil Bearing | 25|t/mA2
Ultimate Load Factor 1.4|D 1.7)L
DL+SDL 580 Ton Column Size : Cx ijm.
LL+EQ 317 Ton Column Size : Cy 0.45(m.
ULT. 1351 Ton usd wsd
Min Area of Footing 35.89 m. Bearing Pressure 35.63 t/m~2 _I 23,66 t/m~2
L 7.90 m,
B 4.80 m, fc = 320|ksc
Depth 90|cm. fy = 4000]ksc As temp = 0.0018
Covering 7.5|cm,
d 82.5 P max = 0.75Pb = 0.026211
: Shear Beam 0.53 f Root (f'c) : 8.06 ksc Asmin X  DB20 @ 90 ; 14/fy
ux 188,795 kg Vuy 380,036 kg
Max vu 5.83 ksc < allowable Shear Beam OK. AsminY  DB20 @ 170 ; As temp
: Punching Shear 1.06 f Root (fc) : 16.12 ksc
Vu 738,336 kg
vu 14.43 ksc < allowable Punching Shear OK.
:Moment Mx(-) = 237,559.35 kg-m. Mx(+) = 395,323 MY(-) = 665,855
Mu fpfybdr2 (1-0.59 p fyffc) 2,486,784 ka-m OK. 7
S : 81.25 cm~2 136.63 cm#2 230.27 emA2
Use : | 26DBJ20 |Bottom 44-DB|20 |Top 74-DB[20 _|Bottom
@ 0.18 m. @ 0.11 m, @ 0.11 m.
Use As temp DB20 @ 90 Use As temp DB20 @ 90
[ = _
DB20 @ 90 (Bottom) Unit = mm.
DB20 @ 90 (Top) ’g‘
X X :
cy C é
4,800
&
&
<
~
v —
1 2,167 be———4,300 —Pe——] 433 —>
X - 7,900 > ‘
:/m/
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INPUT DIALOG
B = 4.80|m. ) L= 7.90|m.
P1 (DL) = 355.3|Ton P2 (DL) = 224.3|Ton
P1 (L) = 169.7|Ton P2 (LL) = 147.7|Ton
Total Pl = 525.07 Ton Total P2 = 372.07 Ton
Total Plult = 786.02 Ton otal P2ult = 565.22 Ton
L= 7.90 [
|
| X | S= | 4.30I | 143 ‘
mmmmrt
= 35.63 t/m2 Q= 23.66
X= 2.17 m.
X Direction Mx(-) = 49,49 Ton-m/m (=) = 143.96 Ton
X Direction Mx(+) = 82.36 Ton-m/m Vx(+) = 188.79 Ton
Y Direction MY(-) = 84.29 Ton-m/m () = 380.04 Ton
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Progra

Beca (Thalland) Company Limited
H!F Be C a / 6™ Floor,Goldeniand Bullding,153/3 Sof Mzhardiekivang 1,Rajdamst Road,
H { ,} Lumplnl,Patumwan, Bangkak 10330, Thalland
5 b TEL.(662) 6521366, FAX (662) 6521365
Wames
Design Spread Faoting
Project :| Fap Date :| 9/8/2022
Label ;|  D-1 {NoTransfer) (F20) Engineer :
: Properties
DL+SDL 200.00|Ton Ultimate Dead Load Factor 14
LL+EQ 77.60{Ton Ultimate Live Load Factor 17
Pler height 2.00{m. Pler Size : CL 0.35|m. < OK
Backiilled height 0.00{m. Pler Size : CB 1.20{m. < OK
L 4.00{m. < 2-way OK B. 3.43
B 3.50|m. Sevice bearing pressure 2149 Ton/m* < OK
Area 14,00 m* Net utimate bearing pressure 29,55 Tony/m*
Thickness &5)em. f= [ osifese
Clear cover to CG. of rebar| 7.5{cm. By =
d 57.5 cm. f =
Soll Bearing Capacity Ton/m? A = 1L.70 cmi/m
Total Load.{include footing) 300.86 Ton Agx = 145,67 em¥/m
t Punching Shear 0.27(2+4/Bc) B Root (fc') 1 13,00 kse
Vy 365,202 kg
Vu 11.76 ksc < OK
+ Beam Shear 0.53 @ Root (fc”) 8.06 ksc
V. (B) 129,288 kg v, (1} 67,969 kg
v, (B) 6.42 ksc < 0K v (L) 2,95 ksc < 0K
: Moment
M 78,164 kg'm R = 6.57 ksc A= 9.56 cmi/m < use As min
My 172,244 kg'm R, = 16.54 ksc Agcal ™ 24.54 em’/m < use As cal
t Reinforcement  Prefered bar size DB :|zo 3.14 am’/fbar
Provide As B 15 -DB 20 (Above) 4710 an? 11.78 cm¥m Spacing 236 cm Complete
Provide As L 28 -DB 20 (Below) 87.92 e 25.12 em¥/m Spacing 10 em Complete
=035
=120 Dimension in meters
7 28-DB 20 (Below) Not to scale
() ™ N
I I PV A i (e
CL
g Lt '\I
”
k- T 3 g
o 2
R
8 R
"" »
= b
" i — v
) 400 i e .
4.00
BLAN SECTION
(footing D-1 (NoTransfer) (F20) 0.65 m, Thick)
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l.lh-sugr\“a;i-s_[_:;a_d 'Fc-m:ng -Rev. 3

Beca (Thalland) Company Limited

6" Floor,Goldeniand Bullding,153/3 Sol Mahardiekiuang 1,Rajdamri Road,
Lumpin},Patumwan, Bangkok 10330, Thatiand

TEL.{662) 65213686, FAX (662) 6521365

(focting A-1,A-7 (F13) 0.5 m. Thick)

Design Spread Footing
Project :| Fi¥ Date :| 9/8/2022
Label A-1,A-7 (F13) Engineer :
: Properties
DL+SDL 121.10{Fon Ultimate Dead Load Factor 1.4
LL+EQ 66.00[Ton Ultimate Live Load Factor 1.7
Pier height, 2.00|m. Pler Size : CL 0.35m. < 0K
Backfilled helght £.00{m. Pler Size : CB 0.85{m. < 0K
L 2.90|m. < 2-way OK Be 243
B 2.50|m. Sevice bearing pressure 23,62 To/m® < OK
Area 8.41 m* Net uftimate bearing pressure 33.74 Ton/m?
Thidkness 50]cm. o= ksc
Clesr cover to CG. of rebar 7.5|em. Br= 0.82
42.5 cm. f, = I
Soil Bearing Capacity Ton/m’ Agmin = 9.00 em’/m
Total Load.(include footing)  198.62 Ton Agmax = 107.67 an’/m
1 Punching Shear 0.27(2+4/B¢) @ Root (f¢) :  14.97 ksc
vy 250,406 kg
Vo 14.37 ksc < OK
t Bsam Shaar 053aRoot {fc):  8.06 ks¢
Vu (B) 83,167 kg Vo(l) 58,706 kg
vy (B) 6.75 kst < 0K v, (L) 4,76 kst < OK
: Moment
My 51,398 kg*m Ry= 10.90 iwe A= 11.83 em¥/m < use As cal
My 79,528 kg'm R, = 16.87 ksc Acw= 1852 cm’/m < use As cal
: Reinforcement  Prefered bar size DB :|16 2.01 em’fbar
Provide AsB 18 -DB 16 (Above) 36.17 cm? 12.47 cro?fm Spacing 15 om  Complete
Provide As L 27 -DB 16 (Below) 54.26 em? 18.71 em¥/m Spadng ® em Complete
CL=035
CB = 0.85 Dimension In meters
27-DB 16 (Bekw) Not to scate
»
I I VAV v v v T 77777
cL "
. I .
8 é 3 3
H
8 8-DB 16 (Above) |
L) 1 4
. 'l — gg o g p g 8§ E
P = 27 - DB 16 (Below)
29 B P .
2,90
PLAN SECTION
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-Rev. 3

'ngran_'-me Name of Ttem (3] Design of Spread Fooling

Beca (Thaltand) Company Limited
EE Bec a ::m mmGﬂdenhndm Bullding,153/3 Sol Mahardlekiuang 1,Rajdamr Road,
n, Bangkok 10330, Thailand
i TEL.(662) 6521365, FAX (662) 6521365
Warnes
Design Spread Footing
Project 3| F15 Dete :| 9/8/2022
Label:| A-2 (F15) Engineer :
: Properties
DL+SDL 136.00/Ton Ultimate Dead Load Factor 1.4
LW+EQ 87.20{Ton Ultimate Live Load Factor 1.7
Pier height 2.00|m. Pler Size : CL 0.35)m. < 0K
Backfilled height 0.00|m. Pler Size ; CB 0.85jm. < 0K
L 3.10/m. < 2-way OK B. 243
B 3.10|m. Sevice bearing pressure 24.69 Ton/m* < OK
Area 9,61 m* Net ultimate bearing pressure 35.45 Ton/m’
Thickness 55lcm. f= ksc
Clear cover & CG. of rabar 7.5fem, By= 0.82
d 47.5 cm. f, = ksc
Soll Bearing Capacity [ 25.00]vorym* P = 5.90 ami/m
Total Load.(include footing) ~ 237.31 Ten Agma = 120.34 em?/m
t Punching Shear 0.27(2+4/c) @ Root {fc") :  14.97 kst
A\ 301,892 kg
v, 14.78 ksc < 0K
: Beam Shear 0.53aRcot(fc):  B.06 ksc
Vi (®) 98,895 kg Vo(l) 71424 kg
v, (B) 6.72 ksc < 0K vy (L) 4.85 ksc < OK
: Moment
M 69,536 kg'm Ry = 11.05 kse A= 1340 em¥m < use As cal
Moy 103,874 kg'm R, = 16.50 ksc Ao = 20.23 cm?/m < use As cal
: Reinforcement  Prefered bar size DB :I:u | 3.14 am*/bar
Provide As B 14 - DB 20 (Above) 43.96 am’ 14.18 am¥m Spacing 21 c<m  Complete
Provide As L 20 -DB 20 (Below) 62.80 o’ 20.26 cm¥/m Spacing 14 em Complete
=035
CB= 0385 Dimension in meters
20-DB 20 (Below) Notto scale
a~ # —
.
{ 1 s dr
CL
: = N
”
= A g
(53 LS
R
8 ¥
s i
3 3
by rd
W =
v
- 20-DB20 (Bekow)
) 3.10 . < . »
3.10
ELAN SECTION
{footing A-2 (F15) 0.55 m. Thick)
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Beca (Thalland) Company Limited
Eig Beca ::‘ mﬁm Buliding,153/3 Sol Mahardiekiuang 1,Rajdamri Road,
n, Bangkok 10330, Thalland
TEL.(662) 6521366, FAX (662) 6521365
Design Spread Footing
Project :| Fit Date :| 9/8/2022
Label:| A-3 (F16) Engineer :
: Properties
DL+SDL 150.00/Ton URimate Dead Load Factor 14
LL+EQ 9.50{Ton Utimate Live Load Factor 17
Pler height 2.00|m. Pler Size : CL 0.35|m. < 0K
Backfilled height 0.00|m. Pier Size ; CB 0.85|m. < OK
L 3.20|m. < 2-way OK B 243
8 3.20|m. Sevice bearing pressure 24.97 Ton/m* < OK
Area 1024 m* Net ultimate bearing pressure 35.56 Ton/m’?
Thickness 60|om. f'= 20 {ksc
Clear cover to  CG. of rebar| 7.5|om. Bi=
0 525 am. f= [eoot)iec
SollBearing Capacty | 25.00]Torym? Ao = 10.80 cm¥/m
Total Load.(include footing)  255.67 Ton Asax = 133.01 em¥/m
: Punching Shear 0.27(2+4/Bc) @ Root (fc) 1 14.97 ke
v, 321,364 kg
Vo 13,60 ksc <0K
: Beam Shear 0.53pRoot (fc):  8.05 ksc
V. (B) 102,417 kg Ve{l) 73968kg
v, (B) 6,10 kst < OK v (L) 4,40 ksC < 0K
t Moment
M x 78,555 kg'm Ry = 9.90 ksc A= 13.23 ¢mim < use As cal
My 115,539 kg'm R, = 14.56 kst Aa= 19.64 cmi/m < use As cal
: Reinforcement  Prefered bar size DB :|2n j 3.14 cm'fber
Provide As B 14 -DB 20 (Above) 4396 o 13.74 em¥m Spacing 21 em Complete
Provide As L 21 -DB 20 (Below) 65.94 am? 20.61 cm?/m Spacing 13 em Complets
=035
CB = 085 Dimension In meters
21-DB 20 (Below) Not to scale
| 1 "
| | R
CL
; B
5 g g g
]
B
s,
a8
< —
L i —
. 21-DB20 (Below)
= = ¥ o
PLAN SECTION
(focting A-3 (F16) 0.6 m. Thick)
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Programme Namu of Item (3): busign of St'uru_ab_?;uiing - Rev. 3

Beca (Thalland) Company Limited
'!F Bec a :"' Floor,Goldenland Bullding,153/3 Sol Mshardlekiuang 1,Rajdamri Road,
% umpini,Patumwan, Bangkok 10330, Thalland
TEL.(662) 6521366, FAX (662) 6521365
Deslign Spread Footing
Project :| 2 Date :| 9/8/2022
Label:| A4 (F2) Engineer :
: Properties
DL+SDL 50.00(Ton Uitimate Dead Load Factor 14
LL+EQ 10.00|Ton Uttimate Live Load Factor 1.7
Pier height 2.00|m. Pler Size : CL 0.35|m. < 0K
Backiilled height 0.00|m. Pier Size : CB 0.85|m. < 0K
L 1.60|m. < 2-way OK Be 243
B 1.60{m. Sevice bearing pressure 24.96 Tonjm* < OK
Area | 256 m* Net uttimate bearing pressure 34.77 Tonym?*
Thickness 40em, = ksc
Clear cover to CG. of rebar| 7.5}em. Bi=
d 325 em. f = [omjkae
Soll Bearing Capacty [ 25.00]Tonym? A = 7.20 cé/m
Total Load.(Include footing) €3.89 Ton Ay ax = 82.34 cm¥/m
t Punching Shear 0.27(2+4/Bc) BRoot {fc) :  14.97 ksc
vy 61,426 kg
Vo 5.11 ksc < 0K
: Boam Shear 0.53gRoot(fc):  6.06 ksc
Vv, (8) 16,687 kg Vu (L) 2,781 kg
Vu (B) 3.21 ksc < OK v, (L) 0.53 ksc < 0K
: Moment
M o 3,911 kg'm R, = 257 ksc A= 210 em?m < use As min
My, 10,864 kg'm Ry = 7.14 ksc A= 5.88 cm’m < use As min
t Reinforcement  Prefered bar size DB :Izo | 3,14 em’fbar
Provide As B 4 -DB 20 (Above) 12.56 cm® 7.85 em¥m Spacing 46 cm Complete
Provide As L 4 -DB 20 (Balow) 12.56 em® 7.85 em?/m Spacing 46 em Complete
Cl= 035
CB = 0.85 Dimension In maters
4-DB 20 (Balow) Not to scale
s =
L
! | TS 1
CcL
g i
5 ] - .
S
g'?‘ ‘E -DB 20 (Above) |
-
-
< > S 8
L 4 - | S S o 8 o o 2. 8 S 9 v
‘ 4-DB 20 (Bekow) J
L = 160 =
BLAN SECTION
(footing A4 (F2) 0.4 m. Thick)
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-l'n_u;mn\mc': Name of item (i) 3 Desgﬁ of Snleabni:odlin.g_: rev 3

(focting A-5 (F17) 0.6 m. Thick)

B:ca (Thalland) Company Limited
'I.T||.'. Beca lo qu:,GoldenIamf B“"?M"t?sl;%, sﬁl Mahardlekiuanp 1,Rajdamri Road,
¢ TEL.(662) 6521366, FAX (662) 6521365
Warnes
Design Spread Footing
Project ;| F17 Date :| 9/8/2022
label:| A5 (F17) Engineer :
1 Properties
DL+SDL 157.81{Ton Utimate Dead Load Factor 1.4
LL+EQ 97.24|Ton Uitimate Live Load Factor 1.7
Pier height 2.00|m. Pler Size : CL 0.35|m. < 0K
Backfilled height 0.00{m. Pler Size : CB 0.85|m. < 0K
L 3.30|m. < 2-way OK Be 2.43
8 3.30{m. Sevice bearing pressure 24.99 Ton/m® < OK
Area 10.89 m* Net uitimate bearing pressure 35.65 Tor/m?
Thickness gojom. = [
Clear cover to CG. of rebar 7.5]am. B = 0.82
d 525 am. f, = [ooise
Soll Bearing Capaclty | 25.00] Teny/m? Ao = 1080 em¥m
Total Load.(include footing)  272.16 Ton A max = 133.01 cm?/m
: Punching Shear 0.27(2+4/pc) B Root (fc) 1 14.97 ksc
v, 345,353 kg
vy 14.62 ksc < 0K
: Beam Shear 0.53aRoot (fcy:  8.06 ksc
Vu (B) 111,768 kg V,(L) 82,355kg
v, (B) 6.45 ksc < 0K v (L) 4,75 kst < 0K
: Moment
M 68,275 kg'm Ry= 10.78 ksc Acea = 14.45 ony/m < use As cal
M,y 127,582 kg'm R, = 15.63 ksc Am=  2L15om’fm  <useAscal
: Reinforcement  Prefered bar size DB :|20 | 3.14 cm’/bar
Provide As B 16 -DB 20 (Above) 50.24 am® 15.22 cm¥fm Spacing 15 om  Compiete
Provide As L 23 -DB 20 (Below) 72.22 ¢m? 21.88 em¥m Spocng 12 om  Complete
CL=035
CB = 0.85 Dimension in meters
; 23-D8 20 (Below) Not to scale
e
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| | Va4 VAP AP a |
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8 Aty \
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\Programma Name of Item {3) : Dcsig(:‘ of SLIvéSd Foot g>~ Rev. 3

Beca (Thalland) Company Limited
Ei! Bec a ::' ':Ioor,Goldanland BuRding,153/3 Sol Mahardielduang 1,Rajdamr Road,
H pin,Patumwan, Bangkok 10330, Thalland
TEL.(662) 6521366, FAX (662) 6521365
Design Spread Footing
Project :| Fi6 Date :| 9/8/2022
Label:| A6 (F16) Engincer :
s Properties
DL+SDL 144.81{Ton Ultimate Dead Load Factor 1.4
LL+EQ 94.94/Ton Ultimate Liva Load Factor 1.7
Pler height 2.00|m. Pier Size : CL 0.35|m. < 0K
Backfllled helght 0.00(m. Pler Size : CB 0.85|m. < 0K
L 3.20|m, < 2-way OK B 243
B 3.20|m. Sevice bearing pressure 24.99 Ton/m* < OK
Area 10.24 m? Net ultimate bearing pressure 35.76 Ton/m?
Thidmess 60]cm. = ’
Qlear cover to OG. of rebar 7.5]em. Br=
d 52.5 am. f,= kee
Soll Bearing Capactty [Tan/m? Agig = 10.80 em?/m
Total Load.(include footing)  255.93 Ton Agmae = 133.01 em’/m
t Punching Shear 0.27(244/Bc) B Root (fc) 1 14.97 ksc
v, 323,118 kp
v 13.68 ksc < 0K
: Beam Shear 0.53BRoot(fc):  8.06 ksc
v, (B 102,976 kg V(L) 74372kg
v, (8) 6.13 ksc < 0K va (L) 4.43 kst < 0K
¢ Moment
M 78,954 kg'm Ry = 9.95 kee A= 1331 cm’fm < use As cal
Myy 116,170 kg'm R, = 14,63 ksc A= 19.75 em¥m < use As cal
t Reinforcement  Prefered bar size DB :]20 | 3.14 cmi/bar
Provide As B 14 -DB 20 (Above) 43,96 em? 13,74 an?/m Spacing 21 em Complete
Provide As L 21 -DB 20 (Below) 65.94 e’ 20.61 em¥m Spacing 13 cm Complete
CL=03s
CB= 085 Dimension in meters
% 21-DB 20 (Balow) Not to scale
—
*
! 1 Ve 1
cL
8 < 2 '\|
8 ! :
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8 3 4-DB20 (Above)
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a =1
< > = 8
b pr— v
v
~ . 21-DB20 (Bekow)
h 320 - = N
3.20
PLAR SECTION
(focting A-6 (F15) 0.6 m. Thick)
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ramme Name of Jtem (_3_} = I'Je_sig_nul_ﬁrn:ad foat»ng =R
\ ‘ Beca (Thaliand) Company Limited
.Llﬂ Bec a ] IG FIO'OI:.Galdenland Bulld!ng_:imma::wmm 1,Rajdamr Road,
1 TEL.(662) 6521366, FAX (662) 6521365
Wames
Design Spread Footing
Project :| F: i Date :| 9/8/2022
Label:| Below A-2,A-3 (F1) Engineer :
: Properties
DL+SDL 36.38|Ton Ukimate Dead Load Factor 1.4
LL+EQ 3.23|Ton Ultimate Uve Load Factor 1.7
Pler height 2.00|m. Pler Size : CL 0.301m. < 0K
Backfilled height Pier Size : CB 0.30im, < 0K
L < 2-way OK A 1.00
B : Sevice bearing pressure 18.63 Ton/m? < OK
Area 2.25 m? Net ultimate bearing pressure 25.34 Ton/m?
Thidaess e " _—
Cloar cover to CG. of rebar 7.5]em. By=
d 27,5 em. fy = 00|
Soil Bearing Capacity Ton/m’ A = 6.30 cm*/m
Tota! Load.(Include focting) 41.93 Ton Agmax = 69.67 cm’/m
: Punching Shear 1.06 @ Root (fc') :  16.12 kse
Vo 48,638 kg
vy 7.69 ksc < 0K
: Beam Shear 0.53gRoot (fc'):  8.06 ksc
v, (B) 12,354 kg V, (L) 12,354 kg
v, (B) 2.99 ksc < 0K vy (L) 2.99 ksc < 0K
: Moment
M ax 6,842 kg'm R, = 6.70 kst Aa= 4,67 cm*fm < use Az min
My, 6,842 kg'm R, = 6.70 ksc Ag e = 4.67 cm¥/m < use As min
: Reinforcement  Prefered bor size DB :]u | 1.13 am?/bar .
Provide As B 9 -DB 12 (Above) 10,17 am? 6.78 an’/m Spadng 16 om Complete
Provide As L 9 -DB 12 (Below) 10.17 em? 6.78 cm¥m Spacing 16 em Complete
CL=030
CB = 030 Dimension In meters
i 9-DB 12 (Below) Not to scale
—
I I WA A
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| 3 b -DB 12 (Above)
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_ = 9-DB12 (Below) ___
= = 1% -
PLAN SECTION
(footing Below A-2,A-3 (F1) 0.35 m. Thick)
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Proyramme Name of Item (j) : Design of Spv-cad Foolinqi:ﬁmc'\: S g

Beca (Thalland) Company Limited
] Bec a 6" Floor,Goldenland Bullding,153/3 Sof Mehardielduang 1,Rajdamt Road,
(L1 Lumpini,Patumwan, Bangkok 10330, halland
TEL(662) 6521366, FAX (662) 6521365
Wames
Design Spread Footing
Profect :| 2 Date :| 9/8/2022
Label :|  Below A-5,A-6 (F1} Engineer :
: Properties
DL+SDL 40,70|Ton Ultimate Dead Load Factor 1.4
LL+EQ 3.23(Ton Ultimate Live Load Factor 1.7,
Pier height 2,00|m. Pier Size : CL 0.30{m. < OK
Backfilled helght 0.00(m. Pier Size ; CB 0.30|m, < 0K
L 1.50|m. < 2-way 0K B 1.00
B 1,50|m, Sevice bearing pressure 20.67 Ton/m* < OK
Area 2.25 o Net uftimate bearing pressure 28.03 Ton/m?
Thickness 0o, = S
Clear cover to CG. of rebar 7.5|em. Bi=
d 32,5 em, f, =
Solt Bearing Capadity Ton/m’ Asgn = 7.20 an’/m
Total Load.(include footing) 46.52 Ton Az = 82,34 em¥/m
1 Punching Shear 1,86 BRoot (fc') :  16.12 ksc
v, 52,116 kg
W 6.41 ksc < 0K
1 Beam Shear 053 o Root (fc') 1 8.06 ksc
v, (B 11,562 kg Vo) 11,562 kg
Vu (B) 2.37 kst < 0K v, (L) 2.37 ksc < 0K
: Moment
M ex 7,568 kg'm Ry = §.31 kst A= 4.36 em’/m < use Asmin
My 7,568 ka'm R, = 5.31 ksc Arns = 4.36 cm¥/m < use As min
¢ Relnforcement  Prefered bar size DB :|12 | 1,13 em?fbar
Provide As B 10 -DB 12 (Above) 1130 en? 7.54 an¥/m Spacing 14 an Complete
Provide As L 10 -DB 12 (Below) 11.30 em? 7.54 am¥/m Spacing 14 oem Complete
=030
CB = 0.30 Dimension in meters
10-DB 12 (Below) Not to seale
r —
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PLAN SECTION
(footing Below A-5A-5 (F1) 0.4 m. Thick)
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-'f-‘_rl::;ra_nTn;e ﬁéhe of II.;':ITT?] C DESig;l af_'_.;prna:;d Foulin——-lieu. 2

Beca (Thalland) Company Limited
& Floor,Goldentand Buliding,153/3 Sol Mahardlelduang 1,Rajdamri Road,
Lumpini, gkok 10330, Thailand
TEL(662) 6521366, FAX (662) 6521365
Design Spread Footing
Project :| 73 Date 9/8/2022
Label:| Below A-5,Cant (F3) Engineer :
: Properties
DL+SDL 58.85(Ton Ultimate Dead Load Factor 14
LL+EQ 4,84 |Ton Ultimata Live Load Factor 1.7
Pier height 2.00|m. Pier Size : CL 0.30|m. < 0K
Backfilled height 2.00|m. Pier Size : CB 0.30|m. < 0K
L 1.70|m. < 2-way 0K Be 1.00
B 1.70|m. Sevice bearing pressure 23.16 Ton/m* < OK
Area 2.89 m* Net ultimate bearing pressure 31.58 Ton/m’
Thickness 40jem. = 28 [kse
Clear cover to CG. of rebar, 7.5|em, By =
d 32.5 em. fy =
Soll Bearlng Capacity | 25.00Ton/m? A = 2.20 em?/m
Total Load.(include footing) 66.93 Ton A = 82.34 em’/m
: Punching Shear 1.06 @ Root (fc): 16,12 ksc
v, 78,934 kg
v 9.71 ksc < 0K
: Beam Shear 0.53 g Root (fc') : 8.06 ksc
v, (8} 20,133 kg V() 20,133 kg
v, (B) 3.64 ksc < OK v (L) 3.64 ksc < 0K
: Moment
M ex 13,154 kg'm Ry= 8.14 kst A= 6.72 cm’fm < use As min
Moy 13,154 kg'm R,= 8.14 kst Aeni= 572 em¥/m < use As min
: Reinforcement  Prefered bar size DB :|12 113 cvi/bar
Provide As B 11 «DB 12 (Above) 1243 em® 7.31 cm¥/m Spacing 14 cm Complete
Provide As L 11 -DB 12 (Below) 12.43 ¢m? 7.31 emfe Spacing 14 cm Complete
=030
B =030 Damension In meters
11-DB 12 (Bealow) Not to scale
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BLAN SECTION
(focting Below A-5,Cant (F3) 0.4 m. Thick)
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[l 2 [3] 4] 5] (6] ' 7] | 8] 9] o] [11]
| samsepeg| J28E Source MMUNINWIALYANAFIBDI| A1WES Source Receiver sraudzennInada  Reanasgu | srawies Al @rwanm Fresnel Number
ne Receiver UWHITIU fis 9 Receiver | TUNg | » 4 szaud 2Rl | o 4 saUfn Szau |[seewdus|  srAudn yoouwaariuiiaidn! i Receiver | A B T ‘ d d |
Source | Mumammdne | Receiver | tfzufy | Mudus B AN I i anugs| Wngm i 24 Falae| Tivzws 10 @3 | ol
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a;ﬂﬁ”agauuuaaumu Tas9n1s 81A19%A ABIT) Jumsn (@rnpeny) Twsas 1 Dlawas

Sas 1 Alawes
suAzIdua najufi 1 ngKm 2 ik
SrazaNnan 100-500 was | szazaninnii 500-1,000 AT
W | sopaz | st | sasaz | wowm | vauaz
1 [moyavinldzasy Aunnwol (Reuningndlagdond 201 aulal)
1.1 e
Eigld] 21 58.33 10 55.56 31 57.41
wile 15 41.67 8 44.44 23 42.59
kLY 36 100.00 18 100.00 54 100.00
1.2 |21¢
20-30 3 8.33 3 16.67 6 11.11
31-409 8 22.22 3 16.67 11 20.37
41 - 50 1 10 27.78 5 27.78 15 27.78
51-60 1 6 16.67 3 16.67 9 16.67
aoud 61 11 2wl 9 25.00 4 22.22 13 24.07
598 36 100.00 18 100.00 54 100.00
13 |amwnminaincon
FAUTNATILSaU 17 47.22 8 44 .44 25 46.30
fkiamamaw”wﬁﬂﬂ%‘aﬁau 3 8.33 2 11.11 5 9.26
qmmaw”'mﬁmﬁ"aﬁ'au 6 16.67 3 16.67 9 16.67
ywm3zesinhniiten 0 0.00 0 0.00 0 0.00
819 ((W3032Y)....... ANV HQUI AT 10 27.78 5 27.78 15 27.78
3 36 100.00 18 100.00 54 100.00
14 |[ruaisomsdnmgegaszaula
lailddnmn 0 0.00 0 0.00 0 0.00
Usznufinm 4 11.11 4 22.22 8 14.81
NsuNfnE 17 47.22 6 33.33 23 4259
ndrz/enliygned 4 11.11 0 0.00 4 7.41
Sgnes 11 | 3056 8 4444 | 19 | 35.19
13yanlnwiaganiy 0 0.00 0 0.00 0 0.00
598 36 100.00 18 100.00 54 100.00

8/ [
2 |lassasrszasninson
2.1 |anmmetnninande

Truden 28 77.78 18 100.00 46 85.19
M 0 0.00 0 0.00 0 0.00
Truunavona TN Sie 8 22.22 0 0.00 8 14.81
AU (FZU)o s 0 0.00 0 0.00 0 0.00
Rt 36 100.00 18 100.00 54 100.00
2.2 |n3sa@nsnHnande
Wuzasanad 28 77.78 16 88.89 44 81.48
How 7 19.44 2 11.11 9 16.67
AU (F2U).rvrrrrrcerren 2.78 0 0.00 1 1.85
3 36 100.00 18 100.00 54 100.00
2.3 vi'magJ:mﬁ“ﬂ‘imgmmﬁ;ﬁuswmmmmﬁ'ﬂﬂ
19 0 0.00 0 0.00 0 0.00
1-51 8 22.22 3 16.67 11 20.37
6-101 6 16.67 6 33.33 12 22.22
11-20 1 2 5.56 5 27.78 7 12.96
21-30% 3 8.33 0 0.00 3 5.56
aoust 31 1 auly 17 47.22 4 2222 21 38.89
32 36 100.00 18 100.00 54 100.00
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3.1 |aa@wuanzaIrin
Taledsznavandn 0 0.00 0 0.00 0 0.00
anwmamnueg 0 0.00 0 0.00 0 0.00
fasdnmat 1 2.78 0 0.00 1 1.85
S luneiu 11 30.56 5 27.78 16 29.63
lWPasfanTEIUG? 7 19.44 2 11.11 9 16.67
dremaminauigisnia 1 2.78 0 0.00 1 1.85
AT EWB R 0 0.00 0 0.00 0 0.00
WinNUUIEN/ANINS 10 27.78 2 11.11 12 22.22
Watwuain 5 13.89 1 5.56 6 11.11
e 0 0.00 2 11.11 2 3.70
augyaIn 1 2.78 6 33.33 7 12.96
34 36 100.00 18 100.00 54 100.00

4 [dayasmarsisallne aznmawnisiy uazisuinnen

41 |unaskrasuvan
e[S 0 0.00 0 0.00 0 0.00
thite 36 100.00 18 100.00 54 100.00
sz 0 0.00 0 0.00 0 0.00
e 0 0.00 0 0.00 0 0.00
AU 0 0.00 0 0.00 0 0.00
aue 0 0.00 0 0.00 0 0.00
3 36 100.00 18 100.00. 54 100.00

4.2 |uvainig
SN 0 0.00 0 0.00 0 0.00
hire 0 0.00 0 0.00 0 0.00
s 5 13.89 0 0.00 5 9.26
e 28 77.78 15 83.33 43 79.63
unens 2 5.56 1 5.56 3 5.56
augiuwan 1 2.78 2 11.11 3 5.56
RtV 36 100.00 18 100.00 54 100.00

4.3 [MBasienaszyadas
L 1 2.78 1 5.56 2 3.70
W9 0 0.00 0 0.00 0 0.00
WuanlasasdnmsuSwissiuduafimea 35 97.22 17 94.44 52 96.30
EtY 36 100.00 18 100.00 54 100.00

4.4 [A5nsidaalipagudng
FraonvugylUmen 0 0.00 0 0.00 0 0.00
23 MTLUIMSEIUGUALEINzIA 35 100.00 18 100.00 53 100.00
54 35 100.00 18 100.00 53 100.00

4.5 [A5nsvzunoiidn
LGN 8 22.22 2 11.11 10 18.52
UdsaaIunaathsTsTGunUNn 0 0.00 0 0.00 0 0.00
Ydsuadanzia 0 0.00 0 0.00 0 0.00
Udagavae /19 ez 28 77.78 16 88.89 44 81.48
U9 0 0.00 0 0.00 0 0.00
I 36 100.00 18 100.00 54 100.00
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a'gﬂffagmmnaanmw Tas9n13 81A1570 ABIT SimsH (dmaeny) Tusadl 1 dlawas

Safi 1 Alawums
Ngandun nqufi 1 e 2 Hh
seuEannn 100-500 N@T | szazannnd 500-1,000 1WA
S | souaz | swow | sewaz | dmaw | 3auag
4.6 |nsthiiaruRe
Tfuoinsasnyanion waUsenliduasdulasldyady 0 0.00 2 11.11 2 3.70
TZiaunsaznni UL aLfuaIfmTUSwITdIud U EINzIAN g 13 36.11 8 44.44 21 38.89
Thiiasedeiadiiag 23 63.89 8 44 .44 31 57.41
DU 0 0.00 0 0.00 0 0.00
it 36 100.00 18 100.00 54 100.00
4.7 |naeualn iy
msidhauniine 36 | 100.00| 18 | 100.00| 54 100.00
%) 0 0.00 0 0.00 0 0.00
T 36 100.00 18 100.00 54 100.00
5 |dayaawganmaaslszzing
5.1 Tmmﬁlﬁ&humlﬂaqﬁ'ﬂﬁmuazam%n‘lumaua%"ammﬁuﬂw Win
laae 25 69.44 12 66.67 37 68.52
Lag 11 30.56 6 33.33 17 31.48
39 36 100.00 18 100.00 54 100.00
5.2 |ammgeuhuaislsaezlaninngs
Tsansa/lsamadumsela 5 25.00 4 23.53 9 24.32
TsaApIRUTZULNILARETAT 0 0.00 1 5.88 1 2.70
TaaAganuszLLNA RS 2 10.00 2 11.76 4 10.81
Tsafvnauaznuw 9 45.00 6 35.29 15 40.54
Tsainparuuuiaaausd 2 10.00 3 17.65 5 13.51
Tsaufennuwayiuwnszgn 0 0.00 1 5.88 1 2.70
LsafLAnNgUaLAg 1 5.00 0 0.00 1 2.70
augle sungny,wale 1 5.00 0 0.00 1 2.70
5728 20 100.00 17 100.00 37 100.00
6 |namznuawaiinnaui ey (udoarin
6.1 |Tnmanaan/mwdlad
Y 0 0.00 0 0.00 0 0.00
aidl 36 100.00 18 100.00 54 100.00
el 36 100.00 18 100.00 54 100.00
HHARINN
0 #DIV/O! 0 #DIV/0! 0 #DIV/O!
S 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
FTALATINTUUIIVDY HanIENUA a3
SnH] 0 #DIV/0! 0 #DIV/O! 0 #DIV/0!
drunsd 0 #DIV/O! 0 #DIV/0! 0 #DIV/O!
ann 0 #DIV/0! 0 #DIV/0! 0 #DIV/0O!
R 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
Tymnduazaasmuafisnieond
i 6 16.67 2 11.11 8 14.81
1aif 30 83.33 16 88.89 46 85.19
RtV 36 100.00 18 100.00 54 100.00
WARINAN
[AarErakr] 6 100.00 2 100.00 8 100.00
AINO§3619 ) 0 0.00 0 0.00 0 0.00
bRt 6 100.00 2 100.00 8 100.00
szé’um'\mémﬁwaouanszwuﬁTé’%’u
oy 0 0.00 0 0.00 0 0.00
thunans 0 0.00 0 0.00 0 0.00
EValal 6 100.00 2 100.00 8 100.00
T 6 100.00 2 100.00 8 100.00




a ¢ 1 Qs a
a@ﬁ'agmmuaaumu Tasenis 21019%A 8191 31T (dwmana) Tusad 1 Alawas

safi 1 Alawas

sandun najadi 1 e 2 i
SLULNINAI1 100-500 AT | T2OEANANIT 500-1,000 WIAT
Swm | sowaz | dwam | sawaz | dwom | Jasaz
6.3 |[Jamidusas
q 0 0.00 0 0.00 0 0.00
laid 36 100.00 18 100.00 54 100.00
5 36 100.00 18 100.00 54 100.00
UNAINN
n139919% 0 #DIV/0! 0 #DIV/O! 0 #DIV/0!
mMenagiNIagg 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
k1Y 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
FTALATINTHUTIBAIHANIZNUN [ G50
fiay 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
thunans 0 #DIV/0! 0 #DIV/O! 0 #DIV/0!
an 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
R R T 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
6.4 [damussduazifianonnnisnading
] 0 0.00 0 0.00 0 0.00
1aid 36 100.00 18 100.00 54 100.00
ExlY 36 100.00 18 100.00 54 100.00
URAININ
mInaaeangg 0 #DIV/0! 0 #DIV/O! 0 #DIV/O!
0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
kRt 0 #DIV/0! 0 #DIV/0! 0 #DIV/0]
FTALAMNTHISIZDINANTINUN [ AT
fiop 0 #DIV/0! 0 #DIV/0t 0 #DIV/0!
thunans 0 #DIV/0! 0 #DiV/0! 0 #DIV/O!
Elghy) 0 #DIV/0! 0 #DIV/O! 0 #DIV/O!
378 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
6.5 |Twmsmauaaniily
g 0 0.00 0 0.00 0 0.00
1aid 36 100.00 18 100.00 54 100.00
5 36 100.00 18 100.00 54 100.00
WA
qlﬁ]hLLﬁ‘ﬂ 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
Eiet 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
STAUANMNTWUTIVDIHANTINUN |3
oy 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
hunans 0 #DIV/0! 0 #DIV/O! 0 #DIV/0!
gkl 0 #DIV/0! 0 #DIV/O! 0 #DIV/O!
3 0 #DIV/O1 0 #DIV/0! 0 #DIV/0!
6.6 |dayynunda
Fyj 0 0.00 0 0.00 0 0.00
s 36 100.00 18 100.00 54 100.00
330 36 100.00 18 100.00 54 100.00
UUAINAN
Ts9usy 0 #DIV/0! 0 #DIV/O! 0 #DIV/0!
0 #DIV/0! 0 #DivV/0! 0 #DIV/O!
KRty 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
FTALIATIATHISITBINANTINLN [A5L
oy 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
thunans 0 #DIV/0! 0 #DIV/O! 0 #DIV/O!
an 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
524 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
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6.7 [Javnansszunuia laniwmiavioags
g 0 0.00 0 0.00 0 0.00
g 36 100.00 18 100.00 54 100.00
ERety 36 100.00 18 100.00 54 100.00
RURINAN
Huanwin 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
0 #DIV/0! 0 #DIV/O! 0 #DIV/0O!
ExIY 0 #DIVIO! 0 #DIVI/0] 0 #DIV/0!
szﬁ'umw*gmﬁwaauan‘sznumé’%’u
oy 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
Jhunss 0 #DIV/0! 0 #DIV/01 0 #DIV/O!
un 0 #DIV/0O! 0 #DIV/0! 0 #DIV/O!
374 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
6.8 |[JpvimIsaiiunse
J—ﬁ 0 0.00 0 0.00 0 0.00
aidl 36 100.00 18 100.00 54 100.00
Rl 36 100.00 18 100.00 54 100.00
UHAINN
[LififAdeves 0 #DIV/0O! 0 #DIV/0! 0 #DIV/O!
faupzitas 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
324 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
sz@‘i’umwzmﬁwaauansznuﬁ'lé’%’u
Gp] 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
YJrunas 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
ann 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
398 0 #DIV/0! 0 #DIVI/0! 0 #DIV/0!
6.9 |TJowiihausess/ivan
q 0 0.00 0 0.00 0 0.00
13idl 36 100.00 18 100.00 54 100.00
394 36 100.00 18 100.00 54 100.00
WHRINIANN
T ldiweswe 0 #DIV/0! 0 #DIV/O! 0 #DIV/O!
0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
Rt 0 #DIVIO! 0 #DIV/0! 0 #DIV/0!
s:ﬁ'ummgmﬁmaaNanszwumﬁ%’u
Ry 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
dunans 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
umn 0 #DIV/0! 0 #DIV/O! 0 #DIV/0!
ity 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
6.10 |Tm1n139319356080
f 0 0.00 0 0.00 0 0.00
1aid 36 100.00 18 100.00 54 100.00
W 36 100.00 18 100.00 54 100.00
UHAINN
DUWHLAL 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
SoLRNDY 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
ERll 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
izéTUﬂ'rm;mﬁamaauansznuﬁ‘[ﬁ%’u
fan 0 #D1IV/0! 0 #DIV/O! 0 #DIV/0!
Yrwnand 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
qn 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
T 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
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agﬂﬁ’agmmnaanmu Tassns 21A13GA MBI 5155 (drwaene) lusas 1 Alawas

sas 1 dlawas
SuazdYa njufi 1 fiion 2 K
FTUZNIARI 100-500 1NAT | Truzannnin 500-1,000 W
Jwm | sowaz | dwam | sawvaz | Swom | Jawaz
6.1 |Tavamanulaaany (widauasnsngdan
L‘ﬁ 0 0.00 0 0.00 0 0.00
aid 36 100.00 18 100.00 54 100.00
Ert\ 36 100.00 18 100.00 54 100.00
UHAINAN
PUTU 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
Lty 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
STALATINTHUIIVDIHANTENLT 63D
fiae 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
una 0 #DIV/O! 0 #DIV/O! 0 #DIV/O!
Un 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
T 0 #DIV/Q! 0 #DIVI0! 0 #DIV/0!
6.12 |Jyvgnuatisnaianin
g 0 0.00 0 0.00 0 0.00
laig 36 100.00 18 100.00 54 100.00
T 36 100.00 18 100.00 54 100.00
AN
A81A 0 #DIV/0! 0 #DIV/0! 0 #DIV/0O!
fnfizss 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
eI 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
FEAUANINTUUIITDIHANTENLN (AU
ey 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
Urunans 0 #DIV/O! 0 #DIV/0! 0 #DIV/O!
an 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
ERIY 0 #DIV/0} 0 #DIV/0! 0 #DIV/0!
6.13 |Tavgnuaiisnanias uazuasuan
g 0 0.00 0 0.00 0 0.00
1aidl 36 100.00 18 100.00 54 100.00
W 36 100.00 18 100.00 54 100.00
WARINAN
AR 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
fnfizse 0 #DIV/0! 0 #Div/0! 0 #DIV/0!
ERLY 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
TZAUAMATHUTIVDIHANTENUN A3
e 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
unang 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
4N 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
59 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
6.14 |auq
] 0 0.00 0 0.00 0 0.00
\EtHy 36 100.00 18 100.00 54 100.00
kRt 36 100.00 18 100.00 54 100.00
uAAININ
0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
5 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
SZALAMATHUTIVBIHANTENUT [ A 3L
%oy 0 #DIV/O! 0 #DIV/0! 0 #DIV/O!
unand 0 #DIV/0! 0 #DIV/0! 0 #DIV/O!
4N 0 #DIV/O! 0 #DIV/0! 0 #DIV/0!
Rty 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
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7
71 |na@wasmadilasenis
\ATHFNGTN 36 54.55 17 58.62 53 55.79
aharulinudsznauluiasiin 30 45.45 11 37.93 41 43.16
mammaglneallnadin 0 0.00 0 0.00 0 0.00
dug 0 0.00 1 3.45 1 1.05
7 66 100.00 29 100.00 95 100.00
7.2 |Wardpzasminlasens
Huazans 23 39.66 9 30.00 32 36.36
LHE9A9ITUNIU 7 12.07 2 6.67 9 10.23
msawawdndn 0 0.00 0 0.00 0 0.00
TywiiFeiudu 1 1.72 0 0.00 1 1.14
N3ITIIAATA 11 18.97 4 13.33 15 17.05
TUNIUNIRORITINTANWIAY 0 0.00 0 0.00 0 0.00
sl llNgawe 1 1.72 6 20.00 7 7.95
FuasouInNISTaENg 3 517 2 6.67 5 5.68
el et 1 1.72 1 3.33 2 2.27
Tt laRnawe 2 3.45 0 0.00 2 2.27
aug Ll 9 15.52 6 20.00 15 17.05
529 58 100.00 30 100.00 88 100.00
73 |marAnauaLaNwnANE 11 9282 1 Dlaes
WNEIWE 36 100.00 18 100.00 54 100.00
TaliNane 0 0.00 0 0.00 0 0.00
ket 36 100.00 18 100.00 54 100.00
7.4 |nsiunaradan11ans KazdavinIEe Iy ANALIBINITIATINIFILIBATHDIATT VDS TH.
LNEIWD 36 100.00 18 100.00 54 100.00
TaiiApane 0 0.00 0 0.00 0 0.00
928 36 100.00 18 100.00 54 100.00
8 |3onnsaanasilszmawinmainadsslasens
laiddansas 10 27.78 7 38.89 17 31.48
fidanana 26 72.22 11 61.11 37 68.52
998 36 100.00 18 100.00 54 100.00
8.1 |duazons
fog 0 0.00 0 0.00 0 0.00
thunand 0 0.00 0 0.00 0 0.00
3N 24 100.00 8 100.00 32 100.00
9N 24 100.00 8 100.00 32 100.00
8.2 [1dgvasIunn
i 0 0.00 0 0.00 0 0.00
unans 0 0.00 0 0.00 0 0.00
N 7 100.00 3 100.00 10 100.00
T 7 100.00 3 100.00 10 100.00
8.3 |issanaziiona1nmInanaNIN
fae 0 0.00 0 0.00 0 0.00
Yrunand 0 0.00 0 0.00 0 0.00
41N 4 100.00 2 100.00 6 100.00
W 4 100.00 2 100.00 6 100.00
8.4 |n159919300DA
fop 0 0.00 0 0.00 0 0.00
YIunans 0 0.00 0 0.00 0 0.00
an 12 100.00 3 100.00 15 100.00
59 12 100.00 3 100.00 15 100.00
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Tgandun nui 1 nejai 2 R
TEHZUIMAT 100-500 Was | spraInndn 500-1,000 was
dmm | Iswar | dwam | Jewaz | swaw | souar
9 [gorrvnsanasilizanaugenlasensitasinns

Lifaoriana 22 61.11 15 83.33 37 68.52

fdanina 14 38.89 3 16.67 17 31.48

ket 36 100.00 18 100.00 54 100.00
9.1 [A599195ANTR

oy 0 0.00 0 0.00 0 0.00

1unand 0 0.00 0 0.00 0 0.00

Eahyl 11 100.00 3 100.00 14 100.00

T 11 100.00 3 100.00 14 100.00
9.2 |msIan Ty

e 0 0.00 0 #DIV/0! 0 0.00

Y1unatd 0 0.00 0 #DIV/0! 0 0.00

an 1 100.00 0 #DIV/O! 1 100.00

T 1 100.00 0 #DIV/0! 1 100.00
9.3 [meifasnusinvion

ffoe 0 0.00 0 #DIV/O! 0 0.00

1unand 0 0.00 0 #DIV/0! 0 0.00

un 1 100.00 0 #DIV/0! 1 100.00

ket y 1 100.00 0 #DIV/0! 1 100.00
2.4 |msannsags

e 0 0.00 0 #DIV/0! 0 0.00

1runsnd 0 0.00 0 #DIV/O! 0 0.00

N 1 100.00 0 #DIV/O! 1 100.00

ety 1 100.00 0 #DIV/0! 1 100.00
9.5 | lzlsiisona

e 0 0.00 0 #DIV/0! 0 0.00

hunats 0 0.00 0 #DIV/0! 0 0.00

an 2 100.00 0 #DIV/0! 2 100.00

kR 2 100.00 0 #DIV/0! 2 100.00
9.6 [l laiifione

o 0 0.00 0 #DIV/0! 0 0.00

1unang 0 0.00 0 #DIV/O! 0 0.00

4N 2 100.00 0 #DIV/O! 2 100.00

590 2 100.00 0 #DiV/0! 2 100.00
10 |doranauns
10.1 |Toaniasa URAULWIUL 1 33.33 0 #DIV/0! 1 33.33
10.2 |lailsiwinanuweaasnsunuu 1 33.33 0 #DIV/O! 1 33.33
10.3 |l¥snussnnaudiaaninuii 1 33.33 0 #DIV/0! 1 33.33

9 3 100.00 0 #DIV/0! 3 100.00
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STS CORPORATION COMPANY LIMITED
SUMMARY OF TEST RESULTS

PROJECT 21@15A Aens) T35

LOCATION dnuaidanza swnaasn Sandagiin

DATE 21/07/2022 BORING No. ms-1 JOB No. 65113 BY ss ! OBSERVED W.L. -
S DEPTH E ATTERBERG LIMIT E SIEVE ANALYSIS 5 UNDRAINED SHEAR STRENGTH, t/m’ g
é M. §e % E 8 % FINER é UNCONFINED | FELDVANE | wU | § & 28 g
% FROM| TO % LL. | PL. | PL E No. |No. | No. No. | No. g SRR i TEST | é % é .
Ed B || a|w|a(200 8 |Quz|Quz| @ | Qv | Su |L2Qpf g
§8-01 1.00 1.45| 17.5 1 B - I | 93| 81 49 | 27 sc/sM | . 45 Lo
_202 l._50 1;60 _ {No ¥) — S Y Y| (sM) o =] = - _50_/2"__ ]
| ss-03 | 2.00| 2.30 __(Wo |Recovery) = Y I I N o | |— - . 5°£ .
Sﬂ | 3.00 3_20 17 3_ - - o | ?8 i 83 | 44 _32_ sM e L | _50_/5"_-—:—_—
| ss-05 | 4.s0| 4.60 _ (vo|Recoverly) 0 0 P - — 072"l |
_SS—OE 6.00 6.12_ - {No |Recoves¥) Il = _(SM) p S 1| - o ] M_ e
§8-07 | 7.20] 7.20 = (No |Recoveyy) | I ] |Rock syrface dr Boulder?) 5, 1 —50/0" .
_— - e — — — — — — — =




STS CORPORATION COMPANY LIMITED
SUMMARY OF TEST RESULTS

PROJECT @1A157a Aane1 55w

LOCATION dwaiBavzia dunanans Sawdingiin

DATE 21/07/2022 BORING No. BH-1/1 JOB No. 65113 BY ss OBSERVED W.L. -
g DEPTH E ATTERBERG LIMIT E SIEVE ANALYSIS 5 UNDRAINED SHEAR STRENGTH, t/m* Z
Z 3 & Z
o M. e % 2y AGE é UNCONFINED | FIELDVANE | vu | § & g8 g
& z T = SHEAR SHEAR TEST | § 3 5 £2
B Neo. |No. [Ne. |Neo. |No. = Bl E
% |rroM| TO | G LL. | PL. | PL | & sl 4 | 10| 40 | 200 g . 2 g

E g Quz | Qu2| Qv | Qv Su |12Qpg &
$8-01 1.00 1.45| 23.0 1.88 100 | 91 83 74 CH 22.5 14
8s8-02 1.50| 1.95) 22.5 56.6 2?.8_‘ 32.8 1.7¢6 L CH 21
85-03 2,00 2.30 7.4 94 89 78 49 35 sC 50/6"
$8-04 3.00 3.45 9.3 | 100 | @¢8 78 45 ac o 68
85-05 4.50 4.65| 13.8 26 91 84 58 _32 E 50/6"
$5~06 | 5.50| 5.50 (No |Recovary} | |iRock Surface dr Bouldsr?) | s0/0" |
— ——-——1 = — = e =4

SUMMARY OF TEST RESULTS

PROJECT ®1A15%6 Aans Didsd LOCATION shuaidenzia dunenan Sawdagifin

DATE 21/07/2022 BORING No. =r-2 JOBNo. 65113 BY ss | OBSERVED W.L. ~3.0 M.
$ DEPTH g ATTERBERG LIMIT | § SIEVE ANALYSIS é UNDRAINED SHEAR STRENGTH, t/m® g
Z B = Z _
2 M. S= % E e % FINER g UNCONFINED | FIELD VANE | UU E § g § g

M 3] 2

% g E |no. [No. | No. | Mo |no. | B SHEAR SHEAR TEST | & 35| 2E8
% |rrom| TO | § LL. | PL. | PL | g i < gl =@

E F |¥8"[ 411040 200 7 Qu2 | Quiz| Qv | Qv Su |UzQpg| B
8s-01 1.0_0 _1_445 13.7 96 84 53 40 36 sc . ig
s8-02 1.50 1.85| 11.8 52.6 23.9 28.7 sc 21
$5-03 i()_o | 2.45| 13.6 1_00 97 80 60 44 ). sC 18
58-04 i 3.00 3.45 8.7 _{09__38 ﬂ _53 30 Sf{ | 41
$5-05 | 4.00| 4.00 (o |Recovedy) (Rock Sfrface dr Bouldbr?) 50/0" |




STS CORPORATION COMPANY LIMITED
SUMMARY OF TEST RESULTS

PROJECT s1a13%n Aas Tiddv

LOCATION suaiinza sunanaie Sauiagquin

DATE 21/07/2022 BORING No. sH-2/1 JOB No. 65113 BY ss l OBSERVED W.L. -3.0 M.
S DEPTH E ATTERBERG LIMIT | SIEVE ANALYSIS é UNDRAINED SHEAR STRENGTH, t/m” g
Z 5 5 z
= M. S« gl £ B0 g UNCONFINED | FIELDVANE | UU | § & § e
=1 Q 2
£ £ £ |No. [No. |No. |No. [No. | & SHEAR SHEAR | TEST | o 2 g g2
s |rroM| TO | £ LL. | PL. | PL | g ! < 8 iz
g 5 Jus| 4|1 (40200 5 |oQuz|Que| @ | Qv | su [120Q9F &
gs-01 1.00| 1.45 20.8_ 100| 98 | 79 | 48 | 27 SC/sM 11
55-02 i.80 1.95( 19.5 100 | 93 76 51 | 35 SM 20
8s5-03 2.00 2.45| 15.7 100| 98 82 52 29 SM 31
| L | 821521 2 LI (R (N '
$5-04 3.00| 3.45 5.2 94 | 86 | 61 | 26 | 12 | SM-SP B 42
8s-05 | 4.00| 4.00 (No |Recavery) . (Rock Strface 4: Bouldsr?) ) sesor |
SUMMARY OF TEST RESULTS
PROJECT 21A7157m Ao1T Ta5w LOCATION uaidionzia dunanane Aamdagdin
DATE 21/07/2022 BORING No. BH-3 JOB No. 65113 BY ss ! OBSERVED W.L. ~1.0 M.
S DEPTH ‘é ATTERBERG LIMIT | § SIEVE ANALYSIS ] UNDRAINED SHEAR STRENGTH, t/m’ g
-4 a & z
5 M. 8y % Sy % FINER g uncoNFINED | FELDVANE | vu | § & % § g
] SHE. o 2
% é & No. |Ne. |No. |Ne. |No. % AR SHEAR, TEST, & E g
2 |mom| To | & LL | PL. | PL | & |ye 4 0 Jl20 < g =2
S 3 /8 10 | 40 |200| 2 Quz | Quiz| Qv Qv S |12Qpg g
88~01 1.00 1.45| 14.8 - 1_00 a7 85 55 _24 sc 7
$8-02 1.50 1.95) 16.2 25.3 13.7 11.6 ] ___SC i 2
$5-03 | 2.00| 2.45 _ (No|recovedy) | - 106 | _ 2
§5-04 3.00 3.45| 14.9 a 100 2 L¥3 23 sc & |
58-05 4.50 4.93 14.1 . o8 91 _68 _36 _24_ sc — = s ) 7
$5-06 | 6.00| 6.00 (No |Recovesly) | . . (Rock Sirface dr Bouldkr?) ] | 50/0"
B N — = F . == d S
= = ] A B
— — = -—--_l- S BEmmm—— e — e e —
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STS CORPORATION COMPANY LIMITED
SUMMARY OF TEST RESULTS
PROJECT 21@34a Anen T1ls LOCATION susidensia dunanans Seuiagiin
DATE 21/07/2022 BORING No. BE-3/1 JOB No. 65113 BY ss ‘ OBSERVED W.L. -1.2 M.
s DEPTH é ATTERBERG LIMIT | § SIEVE ANALYSIS é UNDRAINED SHEAR STRENGTH, t/m* €
Z 7] s
| M- 8w = =7 00 g UNCONFINED | FIELDVANE | UU | § é g % g
= o 2
% & 5 [No. |No. [No. [No. [No. | & SRR SHEAR | TEST| o Z| ZES
2 |rrom| 10 | § 1> 20 10 < S N 2 S T el I v e Bl “2
¥ g 3} Q2 | Quz| Qv | Qv Su (12005 5
88-01 1.00 1.45| 14.0 X 100 | 99 88 54 19 sC 8
ss-02 | 1.50| 1.95| (No | Recoverty) 1| s 1 1 2
55-03 2.00 2.45| 16.1 = 100 | 88 45 27 sC 7
S5-04 | 3.00| 3.45 (No |Recovasdy) - (s¢) J 4
§8-05 | 4.50| 4.65] (No | Recovarty) (sc) = = 50/4"
$s-06 | 5.00] 5.00 | (o |Recovesy) o (Rock Stirface dr Bouldir?) s0/0"
STS CORPORATION COMPANY LIMITED
SUMMARY OF TEST RESULTS
PROJECT anAnsqim a9t 5185 LOCATION swuaidwsa dunanan damiagifin
DATE 21/07/2022 BORING No. Rp-4 JOB No. 65113 BY ss I OBSERVED W.L. -1.5M.
s DEPTE | & ATTERBERG LIMIT | § SIEVE ANALYSIS § UNDRAINED SHEAR STRENGTH, t/m” g
Z. g g =
g M Se L] = % FINER g UNCONFINED | FIELDVANE | U | § & % £¢
P 3 3
% rroM| 10 | B LL PL L E No. |No. |Neo. |Ne. |No. % SHEAR SHEAR TEST| o é & § e
= . . . =
“ z £ |38 4 [10]40 200 7 Qu2 [ Quiz| Qv | Qv Su |12Qp )
$8-01 1.00 1.45| 15.4 29 24 66 49 44 sC 11
S8-02 1.50 1.95| 21.6 67.1 30.2 36.9 i CH 27
SS-OE 2.00 2.45| 19.6 100| 95 77 61 55 CH B 30
895-04 3.00 3.15 _185_ i —jl 89 97 79 51 40 [ 3C = i 50/3"
Ss-05 3.50f 3.50 (No |Recovery) | |(Rock Sprface dr Boulder?) | dfr= 50/0"




SUMMARY OF TEST RESULTS
PROJECT 21A15%R Aa1an S1d4d LOCATION shuaifiansia gwnanana dudagiie
DATE  231/07/2022 BORING No. BH-4/1 JOB No. 65113 BY ss | OBSERVED W.L. -1.2 M.
3 DEPTH E ATTERBERG LIMIT E SIEVE ANALYSIS g UNDRAINED SHEAR STRENGTH, t/m’ 2
Z g B E Z
= M- = | % = % FINER g UNCONFINED | FIELDVANE | UU | § & § § g
o o 2
% oM | TO E LL PL PL E No. |No. |No. |No. |No. % SHEAR SHEAR TEST 2 E g E =
“ g E Jas| s || 20 F |qua|ur| @ [ o | su [120eF| &
ss-01| 1.00| 1.45| 23.8 | 98 | 96 | 87 | 68| 58| cn 17
8s-02 | 1.50| 1.75 ) (Mo [Recovedy) | (s¢) o 50/40
.35—03 2,00 2.10 - (No | Recovery) _ (s¢) ) i 50/3"
§s-04 | 3.00| 3.00 (No |Recovesy) b (Rock _Sirface dr Bouldpr?) ] 50/0"
S— -

STS CORPORATION COMPANY LIMITED
SUMMARY OF TEST RESULTS

PROJECT @1anstis Aana T1dsv

LOCATION #uaidnzia dunsaats Aawmdagiie

DATE  21/07/2022 BORING No. BH-5 JOB No. 65113 BY ss ' OBSERVED W.L. -2.0 M.

s DEPTH % ATTERBERG LIMIT é SIEVE ANALYSIS g UNDRAINED SHEAR STRENGTH, t/m” §

é . & i 5y % FINER é UNCONFINED | FIELDVANE | UU | § & 22 H

% é E No. |No. |No. [No. |No. ] SHEAR RLELLL TEST § g é g €

& |TmoM| T ] g Lo | PLo| Pl E s 4|20 | 40 | 200 8 |ow|oue| o | v | s |12oeg| B

5
ss-01 | 1.00| 1.45) 16.7 93| 86| 57| 43| 39| sc . [ R R 14| ]
gs-02 | 1.50| 1.95| 20.0 B - | sa|es|6afa6|39| sc | | = | | ) ‘_ 6 - )
ss-03 | 2.00| 2.20f 11.9 | B 57 | 45| 31| 16| o | @e-cp T - . 50/4" .
| 8s-04 3.00] 3.10 (to [Recovery) | | {e-cR) B - 50/1"'

$S-05 | 4.00| 4.01 (Mo |Recoveiy)  |(Rock Sfrface dr Bouldpr?) so/o0" |
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SUMMARY OF TEST RESULTS
PROJECT mn@1s7s Aast 1w LOCATION suaBwvns dunanans Aawmdiagfin
DATE  21/07/2022 BORING No. BE-5/1 JOB No. 65113 BY ss l OBSERVED W.L. -1.2M.
S DEPTH E ATTERBERG LivIT | & SIEVE ANALYSIS g UNDRAINED SHEAR STRENGTH, /m’” g
Z g N 5] -
2 M. B % =y % FINER é UNCONFINED | FIELDVANE | wU | B § g § g
o z HEA HEAR 33 2
E 5} g No. |No. |No. |Ne. | No. % 8 R s TEST 2 é sge
g |rrom| TO | £ LL. | PL. | PL | & ) < Bl 9%
z g 3/8"| 4 | 10| 40 |200| 7 Qu2 | Quiz| Qv Qv' Su |12Qeg 2
$3-01 | 1.00 1.45| 18.7 _ 100| e3 70 40 27 SM 18
§8-02 1.50] 1.95] 15.3 _| 81 ! _73 56 | 29 | 18 sM 28
‘_SS_—E 2.00| 2.05 (No | Recovery) (M) 50/2¢
$s-04 | 3.00| 3.00 o [Racovery) (Rock Shrface dr Bouldkr?) _ 50/0"
—— __.1 g —_— -
- i - I ] | — S - |
— =
STS CORPORATION COMPANY LIMITED
SUMMARY OF TEST RESULTS
PROJECT a1masm A1 Sidsv LOCATION shumianzia Sunanany fawdnguiia
DATE 21/07/2022 BORING No. BH-6 JOB No. 65113 BY ss ‘ OBSERVED W.L. -3.0M.
3 DEPTH E ATTERBERG LIMIT % SIEVE ANALYSIS s UNDRAINED SHEAR STRENGTH, t/m” H
Z ] 3 B P
5 gt &= % E i 2R g UNCONFINED | FIELDVANE | UU | § é % g8
& Z 3} 2
E g 5 No. |No. | No. [No. |No. g LU SHEAR TEST | 9 E g g =
& |FROM| TO 2 LL. PL. PL [ o 5 8 z
3 g |38 4 [10]40200] 5 | Quz|Quiz| Qv | Qv su |1zQpg| £
] 58-01 1.09 1.45) 13.2 i =34 89 67 44 27 sC 90
58-02 1A50. 1.95 ! 5.9 92 87 70 42 24 SM | 46
85-03 2.00 2.45| 11.4 100| $6 75 44 26 o™ - 62
$8-04 | 3.00] 3.00 (No | Recovery) (Rock Sfirface qr Boulder?) . s0/0"




SUMMARY OF TEST RESULTS
PROJECT @151 Aanan Bdsvl LOCATION dumidavsia gnnenan dwmdagiin
DATE 21/07/2022 BORING No. BH-6/1 JOB No. 65113 BY ss ‘ OBSERVED W.L. -3.0 M-
s DEPTH é ATTERBERG LIMIT | § SIEVE ANALYSIS g UNDRAINED SHEAR STRENGTH, t/m’ z
Z = 3] z _
= M. 8= % =7y LM g UNCONFINED | FIELDVANE | Uu | § § § § g
= Q =2
% g % [No. [No. [No. [No. [No. | & RIS SHEAR | TEST | ¢ 2 § g2
4 |reom| TO | S LL. | PL. | PL | & g < il %2
g § |us| 4 |w|4|200) & | Quz|Quz| o | o | & [120E| &
8§-01 1.09 1.45 13.4 [ 95 | 89 | 72 | 51 | 37 sC 17
$8-02 1.50( 1.95| 14.9 - | 70 67 | 58 | 45 | 37 GC 18
§8-03 2.00| 2.45| 20.4 | 100| 98 | 85 | 61 | 47 s¢ 28
| 88-04 | 3.00| 3.10) i (Vo | Recoverfy) - | (s¢) S 50/2"
$s-05 | 3.30| 3.30| (o | Recovesdy) ] lmook stz hz?) 50/00 B
— - s — — — ]
S e 0 - 1 = . N S— Y
15 S 4 L - E— i - i =
SUMMARY OF TEST RESULTS
PROJECT ana1stm Aane1 @5l LOCATION druaidiansia dnnanana Saudagifia
DATE 21/07/2022 BORING No. BH-7 JOB No. 65113 BY ss | OBSERVED W.L. ~3.0 M.
5 DEPTH Z ATTERBERG LIMIT | 3 SIEVE ANALYSIS é UNDRAINED SHEAR STRENGTH, t/m’ g
e E 2 z g =
2 M. R ® £ G g UNCONFINED | FIELDVANE | vU | § & § % g
o = 3] 2
g g Z  |No. |No. [No. [No. [No. [ 2 SHEAR sHEAR | TEST| 3 | ZES
= FROM | TO = LL. PL. PL 5 . ) 35 2 zZ
S g 38" 4 | 10| 40 |200| T Quz | Qu/z | Qv Qv' Su [12Qpg Bl
$8-01 1.00| 1.45 21.5_" . 100| 92 | 73 | 62 | 57 CL 11 - -
85-02 1.50| 1.95 21i | - 100 97 | 89 E CL o - 10
85-03 2.00| 2.45| 15.0 i 100| 992 | 93 | &7 40 SHM . i 3. 11
85-04 3.00| 3.45| 22.5 100| 97 | 88 | &5 | 38 sM 15
8504 ]| 3.0} 345 235 4= b 10 5 1139 L . ; I
$5-05 | 4.50f 4.60) | (No|Recoveny) | (B0 e — so/3"
§5-06 |} 5.00) 500y ___(No|Recovemy) L |t |(Rock strface dr moulder?) | S so/o
> 0 I I RN NN R . S — W - — B I




STS CORPORATION COMPANY LIMITED

SUMMARY OF TEST RESULTS

PROJECT 21R15ga A9 Tids

LOCATION shuaifiansia dunanats dmiagiin

DATE 21/07/2022 BORING No. BH-7/1 JOB No. 65113 BY ss | OBSERVED W.L. ~3.0 M.
8 DEPTH % ATTERBERG LiviT | § SIEVE ANALYSIS é UNDRAINED SHEAR STRENGTH, t/m’ g
z =1 z
5 M 8= ke = % FINER E UNCONFINED | FIELDVANE | vU | § § § g€
M g 3] zZ32
% g8 & |No. |No. |No. [No. [No. | 3 SHEAR SHEAR | TEST | ¢ & = S e
Z |wmom| T0 | § B | PL | PLo| g el o e a0 | 200] 32 gl =
g g 3] Quw2 | Qu/z| Qv Q' Su [12Qpg 5]
8s-01 1.00 1.45| 19.8 1.98 | 100| 93 72 63 56 cL 22.5+ 15
$8-02 1._50 N 1.95| 26.7 i.B2 100 ! 27 9_2 82 CL 13
58-03 2.00 2.45| 14.7 100 99 88 62 CL 21
$5-04 3.00 3.25 7.6 100| 98 a0 58 32 M 50/3"
$8-05 4.00| 4.00 (No |Recovery) (Rock Strface dr Bouldpr?) ) I 50/0" o
SUMMARY OF TEST RESULTS
PROJECT a1@1sgm fans Sudsu LOCATION shuatBeneia dnnana Samdngiin
DATE 21/07/2022 BORING No. EBH-8 JOB No. 65113 BY ss I OBSERVED W.L. -3.5 M.
s DEPTH E ATTERBERG LIMIT % SIEVE ANALYSIS z UNDRAINED SHEAR STRENGTH, t/m’ z
Z = =5 31 - 5%
. - T b = 4 o
= M S« kid E % R HINER g | unconemvep | FIELD vANE | WU | § §| 5%
o = 15 - = 2
% =) 8 No. [No. |No. |No. |No. ] SHEAR il TEST 2 £E =
£ |rom| TO | & LL | PL. | PL | & i 2 -
P g |38"| 4 |10 40 200 3 Qu2 | Quiz| Qv | Qv Su |120p i
SS—O].__ 1.00 | 1.45 . 22_1_ 1.96 | 100 99 85 60 49 sC 18
§55-02 | 1.2_ 1.95| 19.4 38.6 21.86 i8.0 | sC 15
S5-03 2.00 2445_ 1?6 Jl 2.01 109. 99. 79_ 50 36 E )i 15
58-04 3.00 3.45 17_£. 2.02 | 100 98 78 46 31 sc 18
$S-05 4.50 4,95 14.4 _93_ 85 66 | 37 23 sC 21
58~06 6_.00 1 6.45| 15.4 L 37.4 24.5 12.9 ! | sC 22
85~07 .50 1_9}'1 12.7 ! _ 1;00_ 95 71 40 25 sM 77
55-08 _9_.00 e 9.10 (No |Recoverly) (sm) B 50/2n
ss-09 | 9.50| 9.50 (Mo |Recovady)

(Rock Syrface dr Bouldexr?) | 50/0m
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong ‘Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail ;: envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Phuket Environmental Services Co., Ltd.
425/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Customer Name
Address

Project Name
Project Location
Sampling Source

Tassmsenayge Aem 155w
sl S & a
wiif 6 ALALITINEIR AUNDNRTS NWAIAINR

Ambient Air Quality

Sampling Point . WinmAwilasens

GPS. Coordinate s UTM (WGSB4) 47P 0421697 E, 0888613 N

Sampling Date ¢« July 24-27, 2022 Analysis No. s AB922/2565

Sampling Time s 10:56 Received Date  : July 29, 2022

Sampling Method ¢ U.S. EPA 40 CFR Part 50 Analytical Date : July 26 - August 5, 2022
+ Good Report Date ¢ August 6, 2022

Sample Condition

Sampling By Mr.Naruedom Chotikan

Analyzed By s+ Environment Research & Technology Co., Ltd.
Parameter Unit Method of Analysis Rasult Standard!/
Jul 24-25, 22 | Jul 25-26, 22 | Jul 26-27, 22
Total Suspended Particulate - . .
"~ (TsP) 24 Hours Aversge _mg/m3 Hi-Volume, Gravzmeui MEETd | 3.031 0.935 0.038 0.330
Particulate Size Less Than . .
: PM10 Size Selective,
10 Micron (PM10) mg/m* | Wi volume, Gravimetric Method 0.011 0.013 0.015 0.120
24 Hours Average
Government Gazette No.112 Part 42D dated May 25, B.E.2538

Remark : v Notification of Nationel Environmental Board, No. 10, B.E.2538 (1995), published in the Royal
{1995) and Notification No.24, B.E.2547 {2004), published in the Royal Government Gazette No. 121 Sp
under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 {1992).

ccial Part 104D dated September 22, B.E.2547 (2004},

Ay T

T D 0.
e

o
{Ms.Panicha Promchai)
Laboratory Supervisor* __.—

N

p—

(Ms.Natnicha Sermmatiwong)
Laboratory Reviewer

o o DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 1/1 '
F-RP-020 Rev. 04, July 6, 2021




Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thang Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 8105 542 064 981

envi research

|14 b

ENVIRONMENT RE?RCH & TECHNOLOGY Co., LTD.

ANALYSIS REPORT

Customer Name Phuket Environmental Services Co., Ltd,
Address :  125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000
Tmomsmmﬂ;ﬂ fio E

Project Name

a IJ - & [
Project Location Wi 6 dunTmeia unenas Nmﬂqtﬁm

Measured Source ¢ Ambient Air Quality

Wadwilasens

UTM (WGS84) 47P 0421697 E, 0888613 N
July 25-26, 2022

Mr.Naruedom Chotikan

Measured Point
GPS. Coordinate
Measured Date

Measured By

Analyzed By : Environment Research & Technology Co., Lid.
Measured Instrument : CO NDIR Analyzer Horiba Model APMA-360CE Serial Number 576876072
Reported Number : ASC286-CO-2565 Report Date ¢  August 6, 2022
Result CO {mg/ms3)
Interval Time 1 hr Avg 8 hr Avg Standardl/
~ 11:00 - 12:00 0.3 -
- 12:00 - 13:00 N 0.3 - _
13:00 - 14:00 | 0.3 - il
T14:00-15:00 03 5
15:00 - 16:00 S 0.2 - -
B 16:00 - 17:00 03 I
17:00 - 18:00. = - p3 b % -
 18:00-1900 03 0.3 )
19:00 - 20:00 T os .. 03
- 20:00 - 21:00° _ | 0.5 0.3 -
- 21:00 - 22:00 0.3 | o3 =
22:00 - 23:00 05 0.3
23:00 - 00:00 o5 | 04 |
~00:00 - 01:00 03 | 04
_ 01:00-02:00 . 0.5 04 |
B 02:00 - 03:00 | A 0.5 04
 03:00 - 04:00 | 0.3 | 04
04:00 - 05:00 0.3 0.4
o 05:00 - 06:00 0.5 04
,  06:00-07:00 .05 .. 0.4
07:00 - 08:00 o 0.5 .04
08:00 - 09:00 D 0.5 0.5 |
. 09:00-10:00 0.5 0.5
10:00 - 11:00 0.3 0.4
24 Hours Average 0.4 - -
1 Hour Maximum 05 B 34.2
8 Hours Maximum - 0.5 10.26

Remark : ¥/ Notification of National Environmental Board, No.10, B.E.2538 (1995}, published in the Royal Government Gazette No.112 Part 42D dated May 25, B.E.2538
(1995), under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992).

I/V. K M._.. - { . N ‘h?.-sﬁﬂ-’“'————__,

(Ms.Wassana Khunngoen) (Ms.Panicha Prc;mt:hai)
Laboratory Reviewer Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY
Page1/1

F-RP-004 Rev. 02, January 18, 2021
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ENVIRONMENT RE?EARCH  TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinpakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th
Head Office/Tax 1D 0105 542 864 981

Customer Name
Address

Project Name
Project Location
Measured Source
Measured Point
GPS. Coordinate
Measured Date

'Y ' . oo e ., e

ANALYSIS REPORT

Phuket Environmental Services Co., Lid.

425/512 Moo 5, Rasada, Muang Phuket, Phuket 83000
lassmsanaTge fionn EG

v«aﬁ 6 duniEnzis Sunsam Samdaniin

Ambient Noise

Wi mAwATATINS

UTM (WGS84) 47P 0421731 E, 0888603 N

July 24-25, 2022

Measured By : Mr.Naruedom Chotikan
Analyzed By :+ Environment Research & Technology Co., Ltd.
Measured Instrument : Integrating Sound Level Meter Type I, BSWA TECH Model BSWA 309 Serial Number 570123
Reported Number : NCC443/2565
. Noise Level, dB(A)
Interval Time Leq Lmax Ls 110 L50 L90
— 11:00 - 12:00 48.9 69.8 55.5 54.6 485 | 445
~ 12:00-1300 | 492 | = 680 57.4 55.4 415 450
T 13:00-14:00 52.6 756 | 607 58.8 500 | 468
i 14:00 - 15:00 . 518 | 755 | 639 | _ S19 48.1 455
15:00 - 16:00 508 | 721 54.7 52.9 47.3 44.8
~ 16:00 - 17:00 _ 488 70.5 52.5 T 503 26.3 T 443
17:00 - 18:00_ 484 | 778 | 531 |  SLI 46.8 44.9
18:00 - 19:00 505 804 582 56.5 492 48.4
— 19:00 - 20:00 ~ 569 720 589 | 576 54.8 52.0
 2000-2100 | 577 747 |°  s91 | 587 53.3 51.8
T 21:00 - 22:00 554 | _ 728 58.2 _ 56.6 ~ 533 52.1
| 22:00-23:00 532 | 721 | 585 1. 569 522 516
23:00 - 00:00 B 54.8 69.3 ) 58.8 573 | 536 52.3
00:00 - 01:00 1" 545 | 756 _ | 622 60.9 536 518 |
01:00 - 02:00 54.3 — 688 | 588 57.1 536 | 520
02:00 - 03:00 584 | 700 | 608 59.1 5201 51.2
03:00-04:00 ~ 539 | 696 | 563 1 54.8 523 51.
_ 0400 -05:00 _ 545 | 681 | 576 | 564 515 | 507
i 05:00-0600 | 523 624 | 565 | 548 50.5 48.0
T 06:00-07:00 | 485 | 736 | 53.7 | 51.5 ~ 475 |7 "as56
07.00-08:00 | 507 | 820 | s85 | _ 556 | 800 | 464
08:00-09:00 | 522 730 61.6 60.8 517 462 |
09:00 - 10:00 | 27 67.8 54.3 53.1 T 498 | 476 _ _
10:00 - 11:00 53.3 70.3 60.5 58.8 52.3 48.8
24 Hours Measurement 53.6 82.0 58.3 56.8 51.3 49.4
Standard/ 70 115 - - - .
Ldn 60.7 - - - - -

Remark : ¥/ Notification of National Environmental Board, Nd.lS, B.E.2540 (1997} under the Enhancement and Conservation of National Envir

B.E.2535 {1992), published in the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 {1997).

A e
ST )
-

/

y

(Ms.Napajarut Muenwong)

Laboratory Reviewer

o

v

o

P *l;_’}.‘

M

{Ms.Thanida Bunrungrueang)

Laboratory Supervisor

onmental Quality Act

‘REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE {S) ONLY

‘Page 1/3

~DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

F-RP-008 Rev. 03, January 18, 2021



_envi rescarch

ENVIRONMENT RERCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747
E-maifl : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Customer Name
Address

Project Name
Project Location

Measured Source

Measured Point
GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument :

ANALYSIS REPORT

Phuket Environmental Services Co., Ltd.

125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000
lasimasanTyge Ao TG

m&iﬁ 6 duatBansia dunenay Swdaniia

Ambient Noise

wafinilasons

UTM (WGS84) 47P 0421731 E, 0888603 N

July 25-286, 2022

Mr.Naruedom Chotikan

Environment Research & Technology Co., Ltd.

Integrating Sound Level Meter Type 1I, BSWA TECH Model BSWA 308 Serial Number 570123

Reported Number : NCC443/2565
Noise Level, dB{A)
i Leq Lmax 15 L10 L50 190
11:00 - 12:00 51.3 674 55.8 55.0 494 447
12:00 - 13:00 529 | 650 | 572 | 560 508 | 451
~ 13:00- 14:00 _ 570 759 | 618 61.3 516 479
[ 14:00 - 15:00 299 73.4 53.4 514 476 | 453
15:00 - 16:00 507 68.8 549 52.4 47.7 453
I 16:00 - 17:00 485 | 705 526 503 | 464 | 441
17:00 - 18:00 478 709 | 513 493 | 458 438 |
18:00 - 19:00 54.5 81.3 60.4 58.7 503 | 478
19:00 - 20:00 54.2 713 567 55.6 53.7 51.2
20:00 - 21:00 53.8 785 56.4 54.7 524 51.5
B 21:00-22:00 | 538 693 | 574 558 52.6 515
~ 22:00 - 23:00 546. | 672 588 . 56.9 53.1 | 519
~ 23:00 - 00:00 54.6 695 | 588 57.1 531 ! 51.8 H
00:00 - 01:00 59.9 824 _ 66.0 649 | 537 51.3 |
01:00-02:00 | 554 70.7 59.7 57.9 53.6 51.7.
__02:00-03:00 537 717 | 576 55.7 520 | 510
03:00 - 04:00 53.4 71.8 ~ 56.4 547 | 519 50.9
_ 04:00 - 05;00 52.1 69.1 53.7 52.8 517 | 510
05:00 - 06:00 509. 612 | 525 52.2 508 | 487
06:00 - 07:00 49.9 73.8 53.2 51.0 47.8 45.3
I 07:00 - 08:00 53.9 | 79.5 57.7 54.9 49.7 454
08:00-09:00 | 513 | 738 54.3 53.6 50.4 46.3
09:00 - 10:00 L 51.0 68.1 3 53.9 52.9 50.3 47.7
10:00-11:00 53.0 77.9 58.7 55.9 49.1 44.6
24 Hours Measurement 83.7 82.4 58.2 56.7 51.2 49.1
Standardi/ 70 1185 - - - -
Ldn 61.0 - - - - -

Remark : !/ Notification of National Environmental Board, No.15, B.E.2540 (1997} under the Enhancement and Conservation of National Environmental Quality Act
B.E.2535 (1992}, published in the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 (1997).

A
e
i

& L

(Ms.ﬁapajarut Muenwong)

#
7

7

Laboratory Reviewer

{(Ms.Thanida Bunrungrueang)

Laboratory Supervisor
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Customer Name
Address

Project Name
Project Location

NMENT RE?EARC 8 TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngamn Wong Wan Road,

Thung Seng Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Phuket Environmental Services Co., Ltd.
125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Tavamzenmsge fiamn EW

.e

IA (3 -~ L Qu o«
wgn 6 druarfanzia Sunona ild“?ﬁf"'llﬂﬂ

Measured Source : Ambient Noise
- |
Measured Point : Wimfinilassnas

GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument

UTM (WGS84) 47P 0421731 E, 0888603 N
July 26-27, 2022
Mr.Naruedom Chatikan

Environment Research & Technology Co., Ltd.
Integrating Sound Level Meter Type 1I, BSWA TECH Model BSWA 309 Serial Number 570123

Reported Number : NCC443/2565
Noise Level, dB(A] i
i Interval Time Leg Lmax L5 L10 150 10 |
— 1i00-1200____ | _ 514 72.2 551 542 475 442 |
——1200-1a00 | 521 | 7o | sts | S48 a8 | 448
——1300-1400____ | s3& | 753 | 596 [ 563 “ag3 | 47
14:00 - 15:00 1= %1 | 76 | ses | 24 | 485 1 456
15:00 - 16:00 502 763 | 544 | __ 634 | 468 24.3
| 16:00 - 17:00 a8 e | saa | sos | 462 | @4
— _17:00- 18:00 | sa2 | _ sae | se9 | 529 | 477 T 260 _
18:00 - 19:00 529 _ 79.4 56.0 543 515 | 49.0
e e | seq |y | s | ste . [ 558 | Sl
~20:00 - 21:00 55.0 708 | 598 586 |51 | . 520
e aee0 | ss7 | 7ea | so T sraT | S0 47
 az00-2300 | 549 710 Se1 | ses__ | s36_ | _s2 |
5300-0000 | 853 | 690 | 588 574 540 | 527
00:00 - 01:00 —sa7 | _e87 | 583 | 568 535 523
- 01:00-02:00 | 545 66.8 578 | _ 563 536 | 522
02:00-0300 | 531 683 | 559 sas | 522 | _ 513
03000400  __| 535 _ | 674 a1 | sao | s | 518
04:00 - 05:00 "7 523 67.1 55.4 54.0 513 | . 504
—— oo oet0 | soa | _ess | sas | " s20 | S50 472
06:00-07:00 500 | __ 734 T 541 | 519 472 __ 45.8
~07:00-0800_ 353 | 845 | 592 | 563 _ | 503 47.3
oo | —e1s | vas | ess | 619 | 529 460
~09:00-1000 | 509 67.4 547 53.3 a93 | . 414
10:00 - 11:00 58.3 67.7 62.2 61.6 575 52.9
24 Hours Measurement 54.7 84.6 59.3 58.0 52.2 49.9
Standard!/ 70 115 - : , -
60.2 - - - £ :

Remark : V Notification of National Environmental Board, No.1S,
B.E.2535 (1992), published in the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 (1997).

B.E.2540 (1997} under the Enhancement and Conservation of National Environmental Quality Act

7 o ;
- 7}1/// il el
d . v
(Ms.Napajarut Muenwong) (Ms.Thanida Bunrungrueang)
Laboratory Supervisor

Laboratory Reviewer

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Environment Research & Technology Company Limited

@ : 25/114 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Road,
envi research > | Thung Seng Hong, Lak Si, Bangkok 10210
3 o Tel 0-2954-7745-6 Fax 0-2954-7747
= - : = E-malil : envi@enviresearch.co.th
ENVIRONMENT RE JSWw Ecyicegparcy.=5.Eh
Head Office/Tax ID 0105 542 064 981
TSP AIGH VOLUME AIR SAMPLER CALIBRATION REPORT
Sampler Location Date July 24, 2022
wuATAsImT Start Time 10:30 AM
Sampler Number TSP No.A3 Transfer Standard Type COrifice Stop Time 10:40 AM
Instrument Model HIVOL-BBCBE Calibrator Mods! TE-5025A
Motor Seral Number 610-650 Calibrator Serfa) Number 2716 Catibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 4651
Plate {Delta H) (A) (X) (n {y) Temparature | Baromelric | Start Stop
No. | Pressure Drop Across Orifice (nH,0)| [AH,O(Pe/P )T, /Tall"| Qstd = (YM)I(A-b)] (ample Flow Rata indicatia) (C = UP&/P YT el Prossure | Meter | Meler
Positive | Negative | AH,0 (m*fmin) (#rmin) (K =*C+273| (mmHg}
5 14 14 28 1.65399 0.89289 26.0 28.66 308.0 7550
7 25 25 50 221024 1.15985 30.0 38.55 303.0 755.0
10 35 a5 70 261510 142332 48.0 47.45 303.0 755.0
13 46 46 9.2 28981 1.63464 66.0 55.35 3030 755.0
18 57 57 114 3.33738 1.82186 62.0 6128 303.0 755.0
tinear Regresstion YONX:Y=mX+b Aversge 303.0 755.0
1 |sope (m) 1.81211|Linear Equation ; 0.998488|PaidkmmHg] 7600
2 |intarcept(b) 0.03597 |Sat Point Flow Rate { X} (mslmln) 1.133 r 0.9982437 | Tyqp 208.0
3 |Comelation Coefiicient (r ) 0.99999|Hnal Set Flow Rate = (1) 0 (Pa/Pstd)*(Tsid/Ta) 0.977027966
Result | C=(Pa/Pstd)(Tstd/Te)™0.5|  0.98844725
COMMENT
Andersen Instruments, Inc.

y = 35.740334x - 3.5681011
R® = 0.898488

[ e Qstd-IC

570.00

50.00

30.00

| ) I Y S Y i i . |
—tt 171111 =1 T :- = Qstd (m*min)

0.00 0.20 0.40

Checked By

( Mr.Panupon Podang )

{ Mr. Prayun Detkla )

Technician Environmental Scientist

F-AB-028, Rev. 02, June 3, 2019



Environment Research & Technology Company Limited
. 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research - Sk Thung Song Hong, Lak Si, Bangkok 10210
i Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

|Sampler Location : Date July 24, 2022
Auitlasans Start Time 10:40 AM
Sampler Number PM-10 No.13 Transfer Standard Type Orifice Stop Time 10:50 AM
Instrument Model HIVOL-BMBBE | Calibrator Model TE-5025A
Motar Serial Number 0604-417 Calibrator Serial Number 2716 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 4654
Plate {Delta H) (A) (X) n (v) Temparature | Barometric |  Start Stop
No. | Pressure Dmp Across Orifice (inH,0) AR O(Pa/P,, (T, /Ta)] "~ | Qstd = (UM)A-D)] [amplo Flow Rats Indlcatiol 1C = I[(Pa/P, (T, /Tal] Pressure | Meter | Meter
Positive | Negalive | AH0 (m’/min} (min) K =°C+273] (mmHg)
5 1.5 1.5 3.0 1.71204 0.92493 28.0 28.66 303.0 755.0
7 25 25 5.0 221024 1.19985 38.0 37.56 303.0 755.0
10 36 38 7.2 2.65228 144379 48.0 4745 303.0 755.0
13 47 47 0.4 3.03052 165252 56.0 55.35 303.0 756.0
18 5.8 58 16 3.36653 183705 64.0 63.26 303.0 755.0
Linear Regresstion YONX:Y=mX+b Average 303.0 755.0
1 |Slope (m}) 181211 |Llnear Equation ¢ 0.997761 (mmHg 760.0
2 |intercept(b) - 0.03597|Sel Point Flow Rate { X ) (m /min) 1133/ r 0.8988788 | Ty,rp 268.0
3 |Comelation Coefficient (r) 0‘99999]F|nal SetFlowRata = (1) 0|  (Pa/Psid)*(Tstd/Ta) 0.977027966
Result | C=(Pa/Pald)*(Tstd/Ta)~0.5|  0.98844725
COMMENT
Andersen Instruments, Inc.

= 38.048628x - 7.2
IC (CFM) Qstd-IC y e 60350
=0.997761
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Checked By ':YA ................... Approved By
( Mr. Préiyun Detkla } { Mr.Panupon Podang )
Technician Environmental Scientist

F-AB-028, Rev. 02, June 3, 2019



RECALIBRATION
DUE DATE:

February 8, 2023

Calibration Certification Information
Cal. Date: February 8, 2022 Rootsmeter S/N: 438320 Ta: 294 K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #;  TE-5025A Calibrator S/N;: 2716
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) {min) {mm Hg) {in H20)
1 1 2 1 1.3080 3.2 2.00
2 3 4 1 0.9160 6.4 4.00
3 5 5} 1 0.8140 7.9 5.00
4 7 8 1 0.7760 88 5.50
5 9 10 1 0.6380 12.8 8.00
Data Tabulation
Pa ( Tstd')
vstd | Qstd \/ on(Far) B a |yoH(Te/ Pa)
{m3) (x-axis) {y-axis) Va (x-axis) (y-axis)
0.9561 0.7609 1.4145 0.9957 0.7607 0.8854
0.9918 1.0828 2.0004 0.9915| 1.0824 1.2521
0.9898 1.2160 2.2365 B 0.9895 1.2156 1.3999
0.9886 1.2740 2.3456 ) - 0.9883 1.2735 1.4683
0.9833 1.5412 2.8289 - 0.9829 1.5407 - 1.7708
m= 1.81211 o m= 1.13472
QSTD b= 0.03597 QA b= 0.02252
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol({Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd -
Qstd= 1/m((JA_H( Pstd )( Ta ))-b) Qa= i/m ((1/ AHi Ta/Pa )) .-b>
Standard Conditions
Tstd: 298.15 °¢ RECALIBRATION
Pstd: 760 mm Hg o
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
BP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K)_ Determination of Suspended Particulate Matter In
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc. www.tisch-env.co
145 South Miami Avenue TOLL FREE: (877)263-761

Village of Cleves, OH 45002 FAX: (513)467-90(



E9/¥0/8Z 10'A3Y BEUY
F56 IR 40 [242) SUPYLCT £ 0F SPUCISIUOI YIIYM ‘aaaqe Bjge) vl pajsy Jod se
A J03DR) 1DA02 A PIAIHUNW NEAUDINSERL G J0 AUIELSUN RABPURIS 1} £} AHRMR0UA JUILDINSLI PapuIIe wan oif)
3 Jeriny & @ @ @ G
Auieuizaun papuedia | uopesipu jo Jouy uopENpY) anjep puepuels an|eA [RHUUON
z 8uex BuySPm
ao¢ TE000°0 16000 2000°00Z 90006002 00T
(x4 2000’0 00000 TO00'05T L0000DST 0ST
0oz BI0000 T000°0 1000001 +0000°00Y 00T
€0'T 10000 00000 0000'0S E0000°0S 05
50T TT000°0 0000°0 0000°'0T TCOUODY 0%
0t 1r000°0 00000 0000°S Z0000°5 S
90 1T000'0 w000 @000 T0000'T 1
207 0000 00000 Q0010 T00aT'0 0
L0°E 10000 00000 00100 00010°0 100
[41x4 TI000'0 00000 01000 001000 1000
p— @ @ @ ) @
Aujeiraun papuetg | vopespu) 4o sow3 UDREIpY] anfeA piepuels aNfeA [EUMLION
T 1 alivey SujyFem
ANJEA [BURMIDY WY wope3pul Jo ainedag ‘Ayseeun
Apederxen
(8) uopepagpuepuers | (3)  anjea jevjuuoy | (8} T Susy BuyBrom
50000°0 00z 1744 Apedea-xey
| =
(8) uoRepag puepuess | ()  snpeA JEWsON _ [t)] 1 Buey Sundiom
Aiqeaeaday g
€ jo 7 ‘oualed
TT-TO00-A5d  “OU eI JUSLLSAPY oYM ¢ UORBIHRY jO Ynsoy

£9/10/82 TO°ATY

GE0-

Y00 ABGIONPI,L UORMDS ABjd U0 LOREKYYE Slgy

30 jesaudde ualpm 20 [eAo.Ode UMM J0pd Sij) LM JdBXE D) Uy uBpsapo PAORPOICAL 3G 01 ASLS IEHIRI S "ANEI0qE] PIBPURYS jCusREd

BZED NOUVHEI VD
ST0LISLLISI-DSN

NOILLVYEIVD 20 FLVIIHILYID

worsmeshedawn  NOLLTIOS AV
DOLL OTO Z 99+7Xe4 ‘5080 TID 2 99+7)B).
OTZOT yoiBueg "Buenuung ‘ueyis 'proy euened Byaeid BuomeN 57 /641 i)
OALIAIN ANVIINOD ASGTONHIIL NOIMFIOS AVTd %
. 0

Bupuodsa,03 213 je panyes 103U 34) 0} Pue spepyELS [EuDHeY AUHNI 63 A 51 pue AJayesnqe; ay) o Aupneden juawmamnssaus
S} PISSISSE Se1) LI SIS LORIYPARIY AIDjeioqu ey Ag payuesl 0 SUCTHPIOG B34 4] PANSS! §1 3RIYASD SIYL
X564 0 101303 & Buipanad 7=y ooy ] w0 paseq 5| p L
SImeudis pesacuddy JojeagyeD
WEIBUENEY 124N { weygeueney jeyopyy

\\G g — ST e

7z0Z 'y laenuey ajeg anss)

T Zzoz ‘v Avenuer : uoneIgied Jo aegq

zzoe "y Aenuey @ 13019334 Jo 33eq

WAWINGY

<1 8V1 SVAN, U0 I5eq TO0-N-dD JIqUinY H-U| Bujsn Aq p T sem EUTRH UNpast.d uonegyed

(equ) STIOT : aunssalg snaloeg

(HY%) T'ES : Ayuuing sapepy

(25} 657 ¢ amessdual Riguy

PY1°03 ASojouyda ) uonnos Aeid 1 AIOleI0qe] LOREIGED ¢ UCRRIGIED 40 UopRID)
SUORIPUGD JuatILT ALY

I~ 77T “ON {epag

BUOD-UFFILY3 © ONG) s-bozaY : [apon

3 T000°0 : Ayjqepesy 00104 ¥ILIN ¢ Jaungoepnuenw

a 0zz :  Awede) aDuejeg JUDNIB(F ¢ Juawidinby
aojrag

o1Z0% * {e1saq/diz

joyBueq siet @ sdumold £ AID

‘Buoyduosduco] ‘peoy uemSuomuwiesy T IMEUIYD (05 9 OOW BTT/ST ° 550ppY

"Q11"00 ADDIONHDIL § HOHVASIM INIWNOHIANT Auedwioy

€ Jo 1T -ouafeyd
TL-I000-1S4  °Ou de3fua3z JBLUDISI)
SEoLTAIL e
= & y = ;..__.: n wozIsosAeidmmm  NOLLNIOS AVId
/,nu.\\\ 3 UDLL OTD T 99+%24 “5050 TT0 Z 99+7(0L

0TZOT 30%Bueg “Juenwiuog ‘eyis ‘peoy eueited Ryselg Suomen GL/6LT
Q3LUNN ANYAINDD ADOTONHIIL NOLLUTI0S AV Id

4,



£9/v0/8Z YOAIY i 6E0-4

~  AYOJIH 0 ONI

Asojesoqey uopeigijed yanasy (pueieyy) ASoienaw 40 IMNSUI jEeucReN -

{#5) wewamsesws 4o yun jeamAyd a1 azyeas yojym ‘paepuns jeuopew o) ajg ] ayr s Aypqeasesy.
EODEW 03 Buips03or pAejndfed sem A pEpugs 2y QUISIP [RULIOU & JO) 6 DT JO [3AD] SIUDPYLAT B 0}

SPUDLEALIOD YDy X 40038} ue Aq paydiynw B JO pABpUEYS Buy 51 A uanjd ayy,
Auteneoun JuswBInssoN

95 1yBom puepiels

105 Wliam prepraig

- - - - 335 WIPM pepuels

1702 ‘g Jequanag OZ-EST0-NN 2S6T20000¥ a 195 WHiam puupuels

BegEng “ON SRR L753 T TWIO FOSEARST]

6102 439010 | 9 uolpa ; ,Auppen JuySiam 3o voresgied : v 8V SYAN,
U0 paseq TO0-W-dD) | EPOIIAL LORRIQIES FAKIR-1Y s,Aogesoqe) uopkigyes Bupsn Aq pauvogsad sem voRRIGHED BY
SPOROW pIEpURS

T [ touro [ copsmain |

N T000'00% s ]
B 1000'00T v
00000F £
T00000T [
- - | 000007 | T
(%) uogedipu uopisod | {8} uopepu) uoRIsod
[£] peaisay @ om tpeojwsay
T 3%usy SuyBom 1 afuey Buydem

O [
¢ _ o e ﬂ/e/
L G\_ [ ] @p
) .r/....rrI].l\
wiia sy} 03 soydera peoy agy
40 8AUED By} W0 BauRs iR 4O £/T PuE 7/1 UsaMIBG padejd AyeEdjdAY ‘Aleded whupew 341 40 £/T 15e3] 12 peoy 158

ApIusszE
€ 30 § ‘ousleg
TTTOU0-ASd  "ou ;eI uojeIq)e) jo ynsay
NOLLYHSEITYD 40 31VIIHILY3D
e
Sl S, warzsiasheidmmm  NOLLTIOS AVId
45 SN 00££ OT0 2 99+Xe ‘SP50 T10 £ 95+
“ wgmwmm 0720t 4oyAueg ‘Suenwung ‘uexs ‘peoy euened ByIeld Fuamen 52/61 ad
P QIR ANVAINDD ADOTONHIIL NOILIYVIOS AV
SN @

ol X '



Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENV'RONMENT RE &ARCH & TECHNOLOGY CO LTD. www.enviresearch.co.th
4 Head Office/Tax ID 0105 542 064 981

Calibration Data of CO Analyzer
Analyzer Performance Test

Equipment Gas Analyzer { CO) Customer Name PhuketSI’Ee nr\\rllizr;mental
Manufacture HORIBA Location Envi Research
Model APMA-360 CE Scientist Panupon
Serial No. 576876072 Calibration Date June 13, 2022
Analyzer Unit ppm Time 1:16 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm
Single Point Calibration
Standard Analyzer Value ( ppm ) Stability
Standard Gas Gas Value Bofore Aftor Eatore] Aftor % Abs Error
Zero 0 0.06 0.00 - - -
Span 40 41.90 40.00 - - 475
i Galibration Curve
£ 50 — ‘
£ - P
I g 55!/
l.'-" 30 S ;f, .
! g 20 _!;?y,
I8 4 o
i& , ,Pr; sl
-0 . .
| 0 10 20 30
== Standard Valve |
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-360CE
Parameter Unit Ohasived vake Nominal Range
Before Adjust | After Adjust
SIGNAL (MAIN) mVv 6.4 6.8 Valtage of the measured CO Value
SIGNALI (COMP)| mV 3.3 32 Voﬁage of the interference component Value
CELL °C 39.0 384 Ambient + (5 to 15 °C)
SAMPLE L/min 1.7 1.5 1 L/min to 2 L/min
OVER FLOW LPM 0.0 0.0 . | s <1 2 _ /—\

R ‘—'5}*\9’ 2e! 7
| cnvi resarch go3%2

Wﬁ)ﬂ&)—l ATECHNQLOGY CO.1TD

Calibrate By : 1 Checked By: (4
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
June 13, 2022 June 13, 2022

Page 1



Airgas Specialty Gasses
Alrgas USA, LLC
6141 Easton Road

~ BId
an Alr Liguide company Pluﬁxlstaadville, PA 18049
Alrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO04NI99E15A0292 Reference Number: 160-401604495-1
Cylinder Number:  EB0123013 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660
Gas Code: CO,NO,NOX,S0O2,BALN Cettification Date:  Oct 22, 2019

Expiration Date: Oct 22, 2027

Cartification peifermed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/631, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. Al concentrations are on a
volumeivolume basis uniess otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

. ANALYTICAL RESULTS
Component Requested Actual Protacol Tota! Relative Assay
Concentration Concentration Method Uncertainty Dates J
NOX 65.00 PPM 55.27 PPM G1 +/- 0.8% NIST Traceable 10/14/201 9, 10/22/2019
NITRIC OXIDE 55.00 PPM 55.27 PPM G1 +/- 0.8% NIST Traceable 10/14/1201 9, 10/22/2019
SULFUR DIOXIDE 55.00 PPM 54.93 PPM G1 +/- 0.9% NIST Traceable 10/14/2019, 10/22/2019
CARBON MONOXIDE 4500 PPM 4518 PPM G1 +-0.6% NIST Traceable 10/14/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010429 KALOD4123 97.6 PPM NITRIC OXIDE/NITROGEN +- 0.8% Jul 23, 2025
NTRM 13010429 KAL004123 97.6 PPM NOX/NITROGEN +- 0.8% Jul 23, 2025
NTRM 16010235 KAL 004419 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021
NTRM 08012318 KAL004620 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR - CO - 000928781 FTIR Sep 26, 2019
MKS FTIR - NO - 000928781 FTIR Oct 18, 2019
MKS FTIR - NOx - 000928781 FTIR Qct 18, 2019
MKS FTIR - SO2 - 000828781 FTIR Oct 03, 2019

Triad Data Available Upon Request
NOTES:Gross Weight: 28.0 Kg, Net Weight: 4.6 Kg.

- /%fé//@*i/ (;{ }f:’ /{//\

Approved for Rélease Page 1 of 160-401604495-1




. . - Environment Research & Technology Company Limited
= y ; / 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
‘www.enviresearch.co.th

Head Office/Tax YD 0105 542 064 981

renvi research

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator
Manufacture : BSWA TECH
Model : CAt14
Serial No. : 590040
Range of Calibrator

- Sound Pressure Level : 93.9dB.

- Frequency : 1,000 Hz.
Calibrated By ¢ Mr.Naruedom Chotikan
Calibration Date s July 24, 2022

Customer Name Phuket Environmental Services Co., Ltd.: Inssnsenatsge fiemm 385w

 Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 TECH BSWA 309 570 123 3 93.0 93.9 Pass
84
eavi research alss
ann [ Jel<)
ENVRONMENT 2§47 aTECHNOLDGY GOLLID OJ‘»
Checked By ‘&;W ............ Approved By ... k—/ ..... N5
Mr.Prayun Detkla Ms.Sutatip Ia-noi
Technician Environmental Scientist

Page 1/1
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Table 1 Air quality measurement results at Project Site Kiara Reserve Residences

Pilling Period (during August 28" - November 3" 2023)

After pilling on December 2023

Air quality (mglma)

Total Suspended

Particulate Size Less Than

Date Carbon monoxide : (CO)
Particulate 10 Micron
(TSP) 24 Hours Average (PM10) 24 Hours Average e

August 28-29, 2023 0.020 0.011 1.86
August 29-30, 2023 0.033 0.016 -
August 30-31, 2023 0.030 0.023 -
August 31-September 1, 2023 0.046 0.027 -
September 1-2, 2023 0.049 0.028 -
September 2-3, 2023 0.023 0.012 -
September 4-5, 2023 0.037 0.017 -
September 5-6, 2023 0.035 0.013 -
September 6-7, 2023 0.044 0.030 -
September 7-8, 2023 0.025 0.015 -
September 8-9, 2023 0.034 0.011 -
September 9-10, 2023 0.029 0.012 -
September 11-12, 2023 0.022 0.013 -
September 12-13, 2023 0.029 0.016 -
September 13-14, 2023 0.146 0.020 -
September 14-15, 2023 0.052 0.019 -
September 15-16, 2023 0.021 0.010 -
September 16-17, 2023 0.040 0.023 -
September 18-19, 2023 0.023 0.014 -
September 19-20, 2023 0.030 0.023 -
September 20-21, 2023 0.034 0.015 -
September 21-22, 2023 0.028 0.010 -
September 22-23, 2023 0.019 0.013 -
September 23-24, 2023 0.025 0.017 -
September 25-26, 2023 0.010 0.014 -
September 26-27, 2023 0.013 0.017 -
September 27-28, 2023 0.015 0.018 -
September 28-29, 2023 0.011 0.013 -
September 29-30, 2023 0.037 0.030 1.01
September 30-October 1, 2023 0.025 0.019 -

Standard"” 0.330 0.120 34.2




Air quality (mglms)
Date Total Suspended_ ] Particulate Size Less Than . r;oxide . (CO)
Particulate 10 Micron
(TSP) 24 Hours Average (PM10) 24 Hours Average e

October 2-3, 2023 0.018 0.010
October 3-4, 2023 0.030 0.015 -
October 4-5, 2023 0.022 0.012 -
October 5-6, 2023 0.026 0.017 -
October 6-7, 2023 0.015 0.011 -
October 7-8, 2023 0.019 0.014 -
October 9-10, 2023 0.038 0.012 -
October 10-11, 2023 0.036 0.027
October 11-12, 2023 0.033 0.013 -
October 12-13, 2023 0.027 0.021 -
October 13-14, 2023 0.024 0.018 -
October 14-15, 2023 0.023 0.017 -
October 16-17, 2023 0.023 0.014 -
October 17-18, 2023 0.027 0.019 -
October 18-19, 2023 0.032 0.018 -
October 19-20, 2023 0.025 0.016 -
October 20-21, 2023 0.043 0.030 -
October 21-22, 2023 0.042 0.022 -
October 23-24, 2023 0.024 0.013 -
October 24-25, 2023 0.016 . 0.012 -
October 25-26, 2023 0.019 0.015 -
October 26-27, 2023 0.036 0.014 -
October 27-28, 2023 0.044 0.023 -
October 28-29, 2023 0.031 0.019 0.98
October 30-31, 2023 0.023 0.018 -
October 31-November 1, 2023 0.026 0.021 -
November 1-2, 2023 0.033 0.019 A
November 2-3, 2023 0.022 0.011 -
November 30- December 1, i i 08
2023
December 1-2, 2023 0.078 0.056 0.82

Standard” 0.330 0.120 34.2

Remark: " Notification of National Environmental Board, No.10, B.E.2538 (1995), published in the Royal Government Gazette No.112 Part
42D dated May 25, B.E.2538 (1995) and Notification No.24, B.E.2547 (2004), published in the Royal Government Gazette No.121
Special Part 104D dated September 22, B.E.2547 (2004), under the Enhancement and Conservation of National Environmental
Quality Act B.E.2535 (1992).




Table 2 Noise quality measurement results at Project Site

Kiara Reserve Residences

Pilling Period (during August 28" - November 3" 2023)

After pilling on December 2023

Date Leq 24 Hours Average (dB(A)) Lmax (dB(A)) Nuisance Noise (dB(A))
August 28-29, 2023 62.9 95.0 9.2
August 29-30, 2023 61.7 93.7 9.6
August 30-31, 2023 60.9 92.0 9.2
August 31-September 1, 2023 61.4 90.2 9.1
September 1-2, 2023 63.1 99.1 8.2
September 2-3, 2023 61.1 99.1 8.4
September 4-5, 2023 63.2 96.9 8.8
September 5-6, 2023 64.7 99.5 9.5
September 6-7, 2023 63.0 95.5 9.1
September 7-8, 2023 61.6 97.6 9.1
September 8-9, 2023 62.0 97.6 94
September 9-10, 2023 62.9 96.5 9.6
September 11-12, 2023 61.9 98.1 6.9
September 12-13, 2023 62.1 87.4 85
September 13-14, 2023 60.4 92.4 9.1
September 14-15, 2023 60.8 94.3 8.4
September 15-16, 2023 62.4 95.1 8.8
September 16-17, 2023 61.7 97.6 9.1
September 18-19, 2023 63.1 94.5 9.3
September 19-20, 2023 61.8 103.4 8.8
September 20-21, 2023 62.1 102.8 8.9
September 21-22, 2023 61.7 99.3 8.3
September 22-23, 2023 62.1 97.5 9.3
September 23-24, 2023 62.2 93.0 9.1
September 25-26, 2023 64.0 95.0 7.7
September 26-27, 2023 67.0 100.3 9.5
September 27-28, 2023 67.5 95.6 8.9
September 28-29, 2023 67.2 90.5 8.4
mSeptember 29-30, 2023 67.2 91.8 8.7
September 30-October 1, 2023 64.8 90.7 7.2
Standard” 70 115 10"




Date Leq 24 Hours Average (dB(A)) Lmax (dB(A)) Nuisance Noise (dB(A))

October 2-3, 2023 61.6 99.4 9.7
October 3-4, 2023 64.4 103.6 8.9
October 4-5, 2023 67.5 95.2 9.0
October 5-6, 2023 65.8 89.6 9.2
October 6-7, 2023 63.2 93.5 8.4
October 7-8, 2023 67.6 87.9 9.8
October 9-10, 2023 67.4 91.7 9.5
October 10-11, 2023 65.7 86.4 9.2
October 11-12, 2023 66.0 98.2 9.1
October 12-13, 2023 67.0 99.3 8.3
October 13-14, 2023 54.4 84.9 44
October 14-15, 2023 65.6 102.6 9.6
October 16-17, 2023 65.3 89.9 9.8
October 17-18, 2023 67.1 99.9 8.6
October 18-19, 2023 66.8 98.4 9.2
October 19-20, 2023 67.7 95.1 ' 9.0
October 20-21, 2023 67.4 94.6 92
October 21-22, 2023 66.4 97.4 99
October 23-24, 2023 48.6 746 7.2
October 24-25, 2023 60.5 83.5 40
October 25-26, 2023 65.3 92.3 10.0
October 26-27, 2023 65.5 90.6 9.4 |
October 27-28, 2023 60.9 91.5 94
October 28-29, 2023 67.0 92.9 10.0
October 30-31, 2023 66.4 88.6 9.6
October 31-November 1, 2023 59.4 81.4 9.0
November 1-2, 2023 63.4 95.4 9.4
November 2-3, 2023 . 60.1 85.7 10.0
December 1-2, 2023 63.2 944 6.1

Standard” 70 115 10"

Remark : " Notification of National Environmental Board, No.15, B.E.2540 (1997) under the Enhancement and Conservation of National
Environmental Quality Act B.E.2535 (1992), published in the Royal Government Gazette No.114 Part 27D dated Aprit 3, B.E.2540
(1997).

¥ Notification of National Environmental Board, No.29, B.E.2550 (2007) : nuisance noise level




Table 3 Vibration measurement results at Project Site
Kiara Reserve Residences
Pilling Period (during August 28" - November 3" 2023)
After pilling on Decerﬁber 2023

Result Standard”
Result compare to
Dats Ly Frequency Peak Particle Velocity* (Reakianticte standard
(Hz) (mmis) Velocity; mm/s)
August 28-29, 2023 . 10.00-11.00 a.m. 109 0.775 5.225 Compliance
August 28-30, 2023 03.00-04.00 p.m. 124 0.823 " 5600 Compliance
August 30-31, 2023 02.00-03.00 p.m. 48.8 0.835 : 14“.690 Compliance
August 31-September 1, 2023 02.00-03.00 p.m. >100 2.112 20000 Compliance
September 1-2, 2023 02.00-03.00 p.m. 32.0 0.615 " 1 0500 Compliance
September 2-3, 2023 03.00-04.00 p.m. >100 0.567 20.000 Compliance
September 4-5, 2023 11.00-12.00 a.m. 20.9 0.599 nE 7725 e Compliance
September 5-6, 2023 03.00-04.00 p.m. 21.6 os12 | ! v7.906 Compliance
September 6-7, 2023 02.00-03.00 p.m. 20.4 0.872 o 7600 Compliance
September 7-8, 2023 03.00-04.00 p.m. 64.0 1.458 B 16400 | Compliance
September 8-9, 2023 04.00-05.00 p.m. 68.3 1.206 19575 Compliance
September 9-10, 2023 09.00-10.00 a.m. 125 1.868 Ri 5625 ‘ Compliance
September 11-12, 2023 03.00-04.00 p.m. 64.0 1.301 g 16400 Compliance
September 12-13, 2023 11.00-12.00 a.m. . 244 1.324 ' 8.595 Compliance
September 13-14, 2023 08.00-09.00 a.m. 16.1 1.427 6275 o Compliance
September 14-15, 2023 09.00-10.00 a.m. 104 1.088 - 5100 o Compliance
September 15-16, 2023 04.00-05.00 p.m. 135 0.899 ~ 5875 o Compliance
September 16-17, 2023 01.00-02.00 p.m. 11.6 1.214 i 5400 Compliance
September 18-19, 2023 03.00-04.00 p.m. 51.2 1.971 TR 15120 Y Compliance
September 19-20, 2023 09.00-10.00 a.m. 8.9 1.072 ' 5000 T3 Compliance
September 20-21, 2023 08.00-09.00 a.m. 327 0.891 e 10675 oW Compliance
September 21-22, 2023 11.00-12.00 a.m. 33.6 0.975 e 10900 Compliance
September 22-23, 2023 08.00-09.00 a.m. 21.3 1.025 7825 i Compliance
September 23-24, 2023 02.00-03.00 p.m. 28.4 0.670 Ly 9600 e Compliance
September 25-26, 2023 09.00-10.00 a.m. 4.9 0.724 s 5000 - Compliance
September 26-27, 2023 02.00-03.00 p.m. >100 0.820 iy 20000 Compliance
September 27-28, 2023 09.00-10.00 a.m. 19.7 1.324 7425 L Compliance
September 28-29, 2023 03.00-04.00 p.m. 64.0 1.230 16400 W Compliance
September 29-30, 2023 11.00-12.00 a.m. 46.5 0.796 i 14125 Compliance
September 30-October 1, 2023 11.00-12.00 a.m. 68.3 2.246 I .16.83“0 Compliance

Remark : * Peak particle velocity; Vert = Vertical, Long = Longitudinal, Tran = Transverse.

«* Standard of Protection against Vibration in Building Construction. Nofification of Nationat Environmental Board, No.37, B.E.2553 (2010).

Ground Floor of Building; Building Type i




Standard"

Result
. (Peak Particle | Result compare to
Date Time Frequency Peak Particie Velocity; standard
(Hz) Velocity* (mm/s) )

October 2-3, 2023 03.00-04.00 p.m. 85.3- 1.245 18.530 Compliance
October 3-4, 2023 01.00-02.00 p.m. 8.1 0.694 5.000 Compliance
October 4-5, 2023 03.00-04.00 p.m. 10.9 1.442 5225 Compliance
October 5-6, 2023 02.00-03.00 p.m. 12.6 0.804 5.650 Compliance
October 6-7, 2023 09.00-10.00 a.m. 13.7 0.788 5925 Compliance
October 7-8, 2023 02.00-03.00 p.m. 9.8 0.962 5.000 Compliance
October 9-10, 2023 01.00-02.00 p.m. 12.2 1.482 5.550 Compllance
October 10-11, 2023 01.00-02.00 p.m. 21.3 1.671 7.825 Compliance
October 11-12, 2023 02.00-03.00 p.m. 223 2.601 8075 H Compliance
October 12-13, 2023 09.00-10.00 a.m. - <0.127 i 5000 Compliance
October 13-14, 2023 09.00-10.00 a.m. - <0.127 5000 Compliance
October 14-15, 2023 09.00-10.00 a.m. 731 1.963 . 17:31.0 Compliance
October 16-17, 2023 02.00-03.00 p.m. >100 1.198 20000 Compliance
October 17-18, 2023 03.00-04.00 p.m. 78.8 1.395 1-7.880 Compliance
October 18-19, 2023 02.00-03.00 p.m. 73.1 0.709 1"7-.310 Compliénce
October 19-20, 2023 03.00-04.00 p.m. 53.9 2.286 15.390 Compliance
October 20-21, 2023 04.00-05.00 p.m. 78.8 0.796 17.?586 " Compliance
October 21-22, 2023 08.00-09.00 a.m. 93.1 0.670 19.310 Compliance
October 23-24, 2023 08.00-09.00 a.m. - <0.127 5.000 Compliance
October 24-25, 2023 08.00-09.00 a.m. - <0.127 ‘ 5000 Compliance
October 25-26, 2023 08.00-09.00 a.m. 3 <0.127 5.000 Compliance
October 26-27, 2023 01.00-02.00 p.m. 20.5 1.647 . 7.625 Compliance
October 27-28, 2023 08.00-09.00 a.m. - <0.127 5.000 Compliance
October 28-29, 2023 10:00-11:00 a.m. 19.0 0.599 7.250 Compliance
October 30-31, 2023 02.00-03.00 p.m. >100 0.686 20.000 Compliance
October 31-November 1, "

02.00-03.00 p.m. <1.0 0.686 5.000 Compliance
2023
November 1-2, 2023 08.00-09.00 a.m. - <0.127 5000 Compliance
November 2-3, 2023 08.00-09.00 a.m. - <0.127 5000 RN Compliance
December 1-2, 2023 11.00-12.00 a.m. - <0.127 5000 Compliance

Remark : * Peak particle velocity; Vert = Vertical, Long = Longitudinal, Tran = Transverse.

** Standard of Protection against Vibration in Building Construction. Notification of National Environmental Board, No.37, B.E.2553 (2010).

Ground Floor of Building; Building Type Il




Table 4 Wastewater Resuit from inspection pond

—
Result
Parameters Unit August 30, | September 30, October 29, November1, | December 1, Standard"
2023 2023 2023 2023 2023

pH - 7.48 6.25 7.82 8.20 793 5-9
Biochemical Oxygen mg/L <1 3 1 2 3 <20 ]
Demand
Suspended Solids mg/L 5 9 30 32 27 " 530
Sulfide mg/L <0.2 <0.2 0.5 <0.2 <0.2 510 e
Total Dissolved mg/L 106 266 254 324 314
Solids in wastewater
Total Dissolved mg/L 88 222 232 290 300 -
Solids in usage
water
Diff TSDyaste mg/L 18 44 22 34 14 506*
TDS sage
Settleable Solids mg/L <0.1 <0.1 <0.1 <0.1 <0.1 505
Fat Oil and Grease mg/L 0.8 1.2 1.3 14 1.6 <20
Total Kjeldahl mg/L 0.47 0.32 0.32 <0.20 <0.20 <35
Nitrogen
Total Coliform MPN/100 24,000 78.0 1400 <1.8 78.0 A
Bacteria mL
Remark : " Notification of the Ministry of Natural Resources and Environment B.E.2548 (2005), published in the Royal Government

Gazette No.122 Part 125D dated December 29, B.E.2548 (2005), Maximum permitted value for building Type A.

* These values are in addition to the Total Dissolved Solids of usage water
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