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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. BEAM

[ I.Data For Design |

[ III.Allowable Design Stress |

*— 03m.

1.1.Length of Beam 3.53 m. 3.0M, gioant 1,015.03  kg.-m.
1.2.Bending Moment 1,345.42 kg.-m 3.2. 0.29@Sqrt(fc") 3.81 kg./cm.2
1.3.Torsion Moment kg.-m./m. 3.3.0.79@Sqrt(fc") 10.39 kg./cm.2
1.4.Max. Shear 2,286.84 kg. 3.4. 1.32@Sqrt(fc") 17.36 kg./cm.2
1.5.Use Beam Width 1500 cm. 3.5. 1.65@Sqrt(fc") 21.70 kg./cm.2
1.6.Req. Min. Depth. 31.66  cm. 3.6. Vil (Safe) 5.54 kg./cm.2
1.7.Use Beam Depth. 30.00 cm. 3.7.Develop Length 0.32 m.
[ II.Required Reinforcement((As/bd) >= (14/Fy)) |

[--- For Main Steel(Doubly Section) ---] For Continuous&Simple Beam 2
2.1.Req. Min. Ast+ 3.62 em.” Top Bar DB Dia. 16 mm
2.2.Req. Min. A, 141 om Required [Row 1 2.00 | bars
2.3.Req. Min. A ;. cm.z/Corn. 2 Row 2 - bars

[--- For Stirrup Steel ---] bars |Row 3 - bars
2.4.Use Diameter 6 mm. Bott. Bar DB Dia. 16.00 mm
2.5.Number of Loop 1 Loop Required |Row 1 2.00 bars
2.6.Req. min. Spacing 13.75 cm. 2 Row 2 - bars
2.7.Use Spacing 12.50  cm. OK.! bars |Row 3 - bars
) < 2-DB 16 mm. .&) < 2-DB 16 mm.

Stir.1-RB 6 mm. @ 0.125 m.

2-DB 16 mm.

. 4
L

0.15 m.

Middle B1

o 03m. —————*

r———+

Stir.1-RB 6 mm. @ 0.125 m.

2-DB 16 mm.

0.15 m.

Support
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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. BEAM

¢ —0.35m.

[ I.Data For Design | [ IIL.Allowable Design Stress |
1.1.Length of Beam 4.99 m. 3.0M, gioant 1,890.25  kg.-m.
1.2.Bending Moment 2,088.84 kg.-m 3.2. 0.29@Sqrt(fc") 3.81 kg./cm.2
1.3.Torsion Moment kg.-m./m. 3.3.0.79@Sqrt(fc") 10.39 kg./cm.2
1.4.Max. Shear 1,674.42 kg. 3.4. 1.32@Sqrt(fc") 17.36 kg./cm.2
1.5.Use Beam Width 20.00 cm. 3.5. 1.65@Sqrt(fc") 21.70 kg./cm.2
1.6.Req. Min. Depth. 3416  cm. 3.6. Voo (Safe) 2.58 kg./cm-z
1.7.Use Beam Depth. 35.00 cm. 3.7.Develop Length 0.32 m.

[ II.Required Reinforcement((As/bd) >= (14/Fy)) |
[--- For Main Steel(Doubly Section) ---] For Continuous&Simple Beam 2

2.1.Req. Min. A 476 om. Top Bar DB Dia. 16 mm.
2.2.Req. Min. ASC- 0.66 CIIL2 Required |Row 1 2.00 bars
2.3.Req. Min. A cm.z/Corn. 2 Row 2 - bars

[--- For Stirrup Steel ---] bars |Row 3 - bars
2.4.Use Diameter 6 mm. Bott. Bar DB Dia. 16.00 mm.
2.5.Number of Loop 1 Loop Required |Row 1 3.00 bars
2.6.Req. min. Spacing 16.25 cm. 3 Row 2 - bars
2.7.Use Spacing 15.00 cm. OK.! bars |Row 3 - bars

--- Beam Camber = 1 cm./L = 6 m. ---
) < 2-DB 16 mm. .&) o 3-DB 16 mm.

Stir.1-RB 6 mm. @ 0.15 m.

3-DB 16 mm.

o 2

0.2 m.

Middle B2

2-DB 16 mm.

——035m.

Support

Stir.1-RB 6 mm. @ 0.15 m.



Administrator
Stamp

User
Rectangle


[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. BEAM

[ I.Data For Design ]

[ III.Allowable Design Stress |

*— 04m

1.1.Length of Beam 4.99 m. 3.0M, gioant 2,516.60  kg.-m.
1.2.Bending Moment 2,953.37 kg.-m 3.2. 0.29@Sqrt(fc") 3.81 kg./cm.2
1.3.Torsion Moment kg.-m./m. 3.3.0.79@Sqrt(fc") 10.39 kg./cm.2
1.4.Max. Shear 3,551.15 kg. 3.4. 1.32@Sqrt(fc") 17.36 kg./cm.2
1.5.Use Beam Width 20.00 cm. 3.5. 1.65@Sqrt(fc') 21.70 kg./cm.2
1.6.Req. Min. Depth. 40.62 cm. 3.6. Vg (Safe) 4.73 kg./cm.2
1.7.Use Beam Depth. 40.00 cm. 3.7.Develop Length 0.32 m.
[ II.Required Reinforcement((As/bd) >= (14/Fy)) |

[--- For Main Steel(Doubly Section) ---] For Continuous&Simple Beam 2
2.1.Req. Min. A 582 om! Top Bar DB Dia. 16 mm.
2.2.Req. Min. ASC- 1.20 CIIL2 Required |Row 1 2.00 bars
2.3.Req. Min. A, em. /Corn, 2 Row 2 - bars

[--- For Stirrup Steel ---] bars |Row 3 - bars
2.4.Use Diameter 6 mm. Bott. Bar DB Dia. 16.00 mm.
2.5.Number of Loop 1 Loop Required |Row 1 3.00 bars
2.6.Req. min. Spacing 18.75 cm. 3 Row 2 - bars
2.7.Use Spacing 15.00 cm. OK.! bars |Row 3 - bars
--- Beam Camber = 1 cm./L = 6 m. ---
W < 2-DB 16 mm. .9 < 3-DB 16 mm.

Stir.1-RB 6 mm. @ 0.15 m.

3-DB 16 mm.

L 2
o @

0.2 m.

Middle

B3

Stir.1-RB 6 mm. @ 0.15 m.

2-DB 16 mm.

o 04m —————*

Support
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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. COLUMN

[ I.Data For Design ]

[ ILResults of Design Section&Reinf. |

Type of Column Long Column
1.1.Reduction Factor 0.872  kh/r=24.8
1.2.Shape of Column 1 Wi
1.3.High of Column 2.60 m.
1.4.Req. bx > 1733  cm.
1.5.Req. ty > 17.33  cm.
1.6.Design Wide(bx) 3500 cm.
1.7.Design Depth(ty) 35.00 cm.
1.8.Dia. of drain Pipe cm. OK.!
1.9.Vertical Load(P)) 25,020  kg.
1.10.Horiz. Load(Py) kg.
1.11.Moment(M,__ ) 875.69  kg.-m.
1.12.Moment(M, ) kg.-m
1.13.Design Ratio(p,) 0.99 % OK.!

6 - DB 16 mm.
1.14.Design Stirrup Dia. 6 mm.
1 - RB6mm.@ 26cm.

----[ e<ea:Compression zone 1 ]----

2.1.Value of m 20.40

22.Valueof I 178,052 crn.4
2.3.Value of Iy_y 178,052 cm.4
2.4.Value of cx 17.50 cm.
2.5.Value of cy 17.50 cm.
2.6.Value of fa 23.43 kg./crn.2
2.7 Value of fbx 987 ke/om.
2.8.Value of fby kg./crn.2
2.9.Value of Fa 70.64 kg./cm.2
2.10.Value of Fb 77.85 kg./crn.z
2.11.Value of Pa 57,344 kg.
2.12.Value of Pbx 27,354 kg.
2.13.Value of Pby 27,354 kg.
2.14.Value of Po 86,537 kg.
2.15.Value of Mb___ 2,709 kg.-m
2.16.Value of Mb, 2,709 kg.-m
2.17.Value of Mo__ 1,303 kg.-m
2.18.Value of Mo, 1,303 kg.-m

Status of Design Section & Reinforcement

(fa/Fa)+(fbx/Fb)+(fby/Fb) = 0.46 < 1.00 OK.!
(Mx/Mox)+My/Moy) = 0.77 < 1.00 OK.!
This Design Section Is Safty

C1 (PAUN3IA)

g °© O
2

6-DB 16 mm.

1-RB 6 mm. @ 26 cm.
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Project
Location

Owner

Engineer :
Date

Time

Design For Beam - Column Members

C1 (lauvian)

[ I.Datas For Design |

1.1.Point Load(P ) 6,842
1.2.Moment(M__ ) 499
1.3.Moment(M, ) 290
1.4.Max. Length 2.90
1.5.Min. Value Of k 0.65
1.6.Use Value Of k 0.65

[ ILProperties Of Steel For Design ]

kg. 2.1.Use Steel Grade
kg.-m. 2.2.Modulus Of Elastic.
kg.-m. 2.3.Yield Strength
m. 2.4 Ultimate Strength
[fixed-fixed] 2.5.All. Comp. Stress
2.6.Use Allowable KL/r

[ III.Result Of Calculate |

Fe-24

2,100,000

2,400
4,100
1,440

200

ksc.

ksc.

ksc.

ksc.

For Main.

[ IV.Select Type & Section Of Steel ]

2

3.1.Req. Min. Area 4.75 cm. 4.1.Type Of Section 1 Pipe
3.2.Value Of ( 4 )c 131.42 Hkkk 4.2.Trial Section No. 30 0]
3.3.Value Of (A )p ) 33.19 OK.! 4.3.Size Of Diameter 165.20 mm.
3.5.Allowable Compressive Stress : F, 4.4.Thick. Web(t, t) 4.50 mm.
1.)Inelastic Range : A (i 1r) C A 4.5.Thick. Flange(t,) 4.50 mm.
F, = 1,320.65 ksc. 4.6.Section Area(A) 22.72 Cm.2
2.)Elastic Range 14 (, ,,) D 4, 4.7.Weight Of Section 17.80 kg./m.
F,. = 0.00 ksc. 4.8.Sect. Modulus(S )  88.90 em.’
<<--- Member Will To Fail By Yield --->> 4.9.Moment Of In.(I_ )  734.00 Cm.4
0 - 165.2#4.5 mm.( 1D = 17.8 kg./m.) 4.10.Rad. Of Gyr.(r,. ) 5.68 em.
[ V.Recheck Design Section |
5.1.Status Of Sect. Area : This Section OK.! 5.3.Interaction Stress 0.84 ksc. OK.!
5.2.Load Resist By Sect. 30,005 kg. OK.! 5.4.Slenderness Ratio 33.19 <200 0K.!
f/F, +fb /Fb,_+ fb /Fb, = 0.84 <1.00 0 - 165.2+4.5 mm.(i w10 = 17.8 kg./m.)

Select To Use Section : O -165.2%4.5 mm.(ﬁ]“r‘iﬁﬂ =17.8 kg./m.)
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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. COLUMN

[ I.Data For Design |

[ ILResults of Design Section&Reinf. |

Type of Column Long Column 2.1.Value of m 20.40
1.1.Reduction Factor 0.723  kh/r=43.3 2.2.Valueof I __ 20,786 crn.4
1.2.Shape of Column 1 wid 2.3.Value of I, 20,786 em.”
1.3.High of Column 2.60 m. 2.4.Value of cx 10.00 cm.
1.4.Req. bx > 17.33  cm. 2.5.Value of cy 10.00 cm.
1.5.Req. ty > 17.33  cm. 2.6.Value of fa 24.30 kg./crn.2
1.6.Design Wide(bx) 20.00 cm. 2.7.Value of fbx 9.35 kg./cm.2
1.7.Design Depth(ty) 20.00 cm. 2.8.Value of fby kg./crn.2
1.8.Dia. of drain Pipe cm. OK.! 2.9.Value of Fa 79.19 kg./cm.2
1.9.Vertical Load(P)) 7,032 kg 2.10.Value of Fb 77.85 kg./crn.z
1.10.Horiz. Load(Py) kg. 2.11.Value of Pa 21,629 kg.
1.11.Moment(M,__ ) 140.63  kg.-m. 2.12.Value of Pbx 8,438 kg.
1.12.Moment(M,_ ) kg.-m 2.13.Value of Pby 8,438 kg.
1.13.Design Ratio(p,) .70 % OK.! 2.14.Value of Po 31,674 kg.

6 - DB 12 mm. 2.15.Value of Mb__ 594  kg-m
1.14.Design Stirrup Dia. 6 mm. 2.16.Value of Mb, 594 kg.-m
1 - RB6mm @ 19cm. 2.17.Value of Mo__ 367  kg-m

----[ e<ea:Compression zone 1 ]---- 2.18.Value of Mo, 367  kg.-m.

Status of Design Section & Reinforcement

(fa/Fa)+(fbx/Fb)+(fby/Fb) = 043 < 1.00 OK.!
(Mx/Mox)+My/Moy) = 0.53 < 1.00 OK.!
This Design Section Is Safty

C2 (1M03v)

g © O l6-DB12mm.

S

(@\]

! 1-RB 6 mm. @ 19 cm.
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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. COLUMN

[ I.Data For Design |

[ II.Results of Design Section&Reinf. ]

Type of Column Long Column 2.1.Value of m 20.40
1.1.Reduction Factor 0.603  kh/r=583 2.2.Valueof I __ 18,302 crn.4
1.2.Shape of Column 1 wid 2.3.Value of I, 18,302 om.’
1.3.High of Column 3.50 m. 2.4.Value of cx 10.00 cm.
1.4.Req. bx > 2333  cm. 2.5.Value of cy 10.00 cm.
1.5.Req. ty > 2333  cm. 2.6.Value of fa 10.45 kg./cm.
1.6.Design Wide(bx) 20.00 cm. 2.7.Value of fbx 4.57 kg./cm.2
1.7.Design Depth(ty) 20.00 cm. 2.8.Value of fby kg./cm.
1.8.Dia. of drain Pipe cm. OK.! 2.9.Value of Fa 72.40 kg./cm.2
1.9.Vertical Load(P)) 2,521 ke 2.10.Value of Fb 77.85 kg./em.
1.10.Horiz. Load(Py) kg. 2.11.Value of Pa 19,321 kg.
1.11.Moment(M__) 5042  kg.-m. 2.12.Value of Pbx 8,750 kg.
1.12.Moment(M,_ ) kg.-m 2.13.Value of Pby 8,750 kg.
1.13.Design Ratio(p,) 1.13 % OK.! 2.14.Value of Po 28,959 kg.

4 - DB 12 mm. 2.15.Value of Mb___ 497 kg.-m
1.14.Design Stirrup Dia. 6 mm. 2.16.Value of Mb, 497 kg.-m
1 - RB6mm @ 19cm. 2.17.Value of Mo__ 244 kg.-m

----[ e<ea:Compression zone 1 ]---- 2.18.Value of Mo, 244  kg-m

Status of Design Section & Reinforcement

(fa/Fa)+(fbx/Fb)+(fby/Fb) = 0.20 < 1.00 OK.!
(Mx/Mox)+My/Moy) = 034 < 1.00 OK.!
This Design Section Is Safty
C2 =1 e i
8 © O |4-DB12mm.
S
(@l
! 1-RB 6 mm. @ 19 cm.
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Project : Engineer :

Location : Date
Owner : Time
Design For Beam - Column Members : CX
[ I.Datas For Design | [ IL.Properties Of Steel For Design |
1.1.Point Load(P ) 653 kg. 2.1.Use Steel Grade Fe-24
1.2.Moment(M__ ) 210 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.3.Moment(M, ) 165 kg.-m. 2.3.Yield Strength 2,400 ksc.
1.4.Max. Length 1.65 m. 2.4 Ultimate Strength 4,100 ksc.
1.5.Min. Value Of k 0.65 [fixed-fixed] 2.5.All. Comp. Stress 1,440 ksc.
1.6.Use Value Of k 0.65 2.6.Use Allowable KL/r 200 For Main.
[ III.Result Of Calculate | [ IV.Select Type & Section Of Steel ]
3.1.Req. Min. Area 0.45 cm.2 4.1.Type Of Section 4 Tube
3.2.Value Of ( 1), 131.42 ok k 4.2.Trial Section No. 12 ]
3.3.Value Of (A )p ) 27.29 OK.! 4.3.Size Of Section 100*100 mm.
3.5.Allowable Compressive Stress : F, 4.4.Thick. Web(t, t) 3.20 mm.
1.)Inelastic Range : A (i 1r) C A 4.5.Thick. Flange(t,) 3.20 mm.
F, = 1,346.93 ksc. 4.6.Section Area(A) 12.13 Cm.2
2.)Elastic Range 14 (, ,,) D 4, 4.7.Weight Of Section 9.52 kg./m.
F,. = 0.00 ksc. 4.8.Sect. Modulus(S )  37.50 em.’
<<--- Member Will To Fail By Yield --->> 4.9.Moment Of In.(I )  187.00 Cm.4
[1 - 100%100#3.2 mm.(s1w11n = 9.52 keg/m.) 4.10.Rad. Of Gyr.(r,, ) 3.93 cm.
[ V.Recheck Design Section |
5.1.Status Of Sect. Area : This Section OK.! 5.3.Interaction Stress 0.73 ksc. OK.!
5.2.Load Resist By Sect. 16,338  kg. OK.! 5.4.Slenderness Ratio 2729 <200 OK.!
f/F, + fb/Fb_+ fb /Fb, = 0.73  <1.00 [1 - 100%100#3.2 mm.(witin = 9.52 kg./m.)

Select To Use Section : [] -100%100%*3.2 mm.(ﬁﬂ‘iﬁﬂ =9.52 kg./m.)
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Project Date Time
Owner Engineer License
Location Footings No. F1 Floor underground
Input Data
fc' = 173.00 ksc. Covering = 5.00 cm. fc = 64.88 ksc. < 65.00 ksc.
fy = 3,000 ksc. SD-30 Thickness = 0.600 m. fs = 1,500 ksc. < 1,500 ksc.
F = 0.375 w.5.u. Bx = 0.600 m. n = 10.26
Es = 2,040,000 ksc. By = 0.600 m. k = 0.307
Ec = 198,849.61 ksc. Df = 1.600 m. j = 0.898
Pier P = 25,020.00 kg. R = 8.948 ksc.
(®) Rectanqular ( ) Circle fnbl = 43.25 ksc. Y = 1,600.00 kg./cu.m.
bx = 0.350 m.[D = m. fnb2 = 64.88 ksc. Mx =My = 0.00 kg.-m.
by = 0350 m.|b = - m. fnb3 = 20.42  ksc.
Analysis & Design
Pt = 2611440 kg | < | Pc = 4503406 kg. Ok Temperature rebars
Amount of Reinforcement DB16 |+ | 0.100 m.| 6 bar
Requried = 7.20 sg.cm. < Provied = 12.06 sqg.cm. Ok. Stirrups
Stirrups = 3.84 sg.cm. => 6-RB9 @ 0.1 RB 9 v | 0.100 m.| 6  bar
Calculate allowable friction piles
Select piles = | [Diven piles] 1-26 0.26x0.26x18 m. w || Ltength = 18.00 m. P1 = 2984250 k.
' — | fc' (Piles) = 350.00 ksc. P2 = 60,375.00 kg.
All. bearing capacity of pile = 29,842.50 kg./pile | > | Pt = 26,114.40 kg. Ok. Pf = 31,626.00 kg./pile
Ground +-0.00 v
p BT G G i
Dowel baf = Rein.column —{ 4
Reinforcement column
1.000 Pier
—_— = — = Stirrups
= 1.600
6-RB9 @ 0.1
0.300 — o]l ok Lbso
1.750 e | | | GJ 6-DB 16 @ 0.1 :
0600 —¥— — — — } I —
| | kH— 6-DB 16 @ 0.1
0.300 | B
%_ = | | =
O.%SO | : : fll— Concrete 1:3:5
0.100 | | pile | 4+— Coarse sand
K- S S —+— | ——-——————x
[Diven piles] 1-26 0.26x0.26x18 m. — ; |
| Bx= 0.600 | Covering = 0.05

Allowable bearing capacity of pile = 29,842.50 kg./pile f
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[Project] [Owner]
[Building] [Engineer]
[Location] [Date]

DESIGN RC. SLAB ON GRADE: Westergaard's Method

[ L.Data For Design |

[ IL.Stress Due to Design Thickness |

8.00

1.1.Short Span(S.) m. OK.! 2.1.Radius of Relative 50.90 cm.
1.2.Long Span(L.) 8.00 m. OK.! 2.2.Check Thickness 9.83 cm.
2
1.3.Live Load(LL.) 300.00 kg./m. 2.3.Inter.Loading(ft1) 13.69 ksc. OK.!
1.4.Type of Subgrade 1 Comp.Sand  2.4.Edge Loading(ft2) 21.00 ksc. OK.!
3
1.5.K of Subgrade 5.55 kg/cm. [ II.LRequired Min. Temp. Steel |
2
1.6.Req. Thickness(t.) 8.57 cm. 3.1.Short Span(Ass) 1.56 cm. /m.
2
1.7.Design Thickness 13.00 cm. OK! 3.2.Long Span(Asl) 1.56 cm. /m.
Table of Reinforcement For Selection
Side of | Bar Size| Area/Bar | Required | Design Spacing
2
Slab (mm.) (cm.) (bars/m.) | (bars/m.) | @(m.)
6 0.28 5.52 6 0.160
Short(S) 9 0.64 2.45 4 0.250
& 12 1.13 1.38 4 0.250
Long(L) 16 2.01 0.78 4 0.250
20 3.14 0.50 4 0.250
[ Selection 9 mm. @ 0.25 m. ]
el RB9mm. @ 025 m# (Mudundnsrimunedn)
I AaF9ARIUY 3-5 om. <3
g g GGG gl I " $
A V__t=13cm.
. B A
b B
GS 125090319 1-2.50 cm. (81
LA
RB9mm. @ 0.25 m#
A
NWHNYUDN
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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. SLAB

[ I.Data For Design ]

[ II.Moment,Shear&Reinforcement |

1.1.No. of Continue 4 Edge 2.1.Moment(Ms-) 470.84 kg.-m.
1.2.Shape of Slab 1 gddud 2.2.Moment(MI-) 353.13  kg-m.
1.3.No. of Supp.Beam 4 Side 2.3.Moment(Ms+) 329.59 kg.-m.
1.4.Short Span(S.) 353 m. 2.4 Moment(MI+) 247.19 kg.-m.
1.5.Long Span(L.) 499 m. 2.5.Max. Shear(V.) 1,185.90 kg.
1.6.Ratio of S/L(m) 0.71  Two-way 2.6.R. On Short Beam 833.08  kg./m.
1.7.Live Load(LL.) 300.00 kg./m.z/m. 2.7.R.On Long Beam  1,041.17 kg./m.
1.8.Finishing (FL.) 120.00 kg./m.z/m. 2.8.Check Thickness 11.00 cm.
1.9.Check Status Ratio of LL./DL. OK.! 2.9.Req. Main Reinf. 3.89 cm.2/m.
1.10.Req. Thickness 837 ocm. 2.10.Req. Temp. Reinf. 2.40 cm.2/m.
1.11.Design Thick. 12.00 cm. OK.!' - LL/DL Ratio <3 OK.! ]---------
Reinforcement  For  Selection
mAna g LdY) DB 12 mm. @ 025 m.
IMANUUE@UIUT L) DB 12 mm. @ 0.25 m.
mana3uiu Tuwudie Ast = 291  cm./m. 3302 L/S ﬁgm‘?’q 4
DB 12 mm. @ 0.5 m.(ta3uieY)
S1 DB I2mm. @025 m.(Aasuduriudn)

DB 12 mm. @ 025 m.
\l, | - '$'{-' 12 em.

................

L =353 m.
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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. SLAB

[ I.Data For Design |

[ II.Moment,Shear&Reinforcement |

1.1.No. of Continue 1 Edge 2.1.Moment(Ms-) 367.38 kg.-m.
1.2.Shape of Slab 1 gﬂﬁuﬁﬁ 2.2 Moment(MI-) 275.54 kg.-m.
1.3.No. of Supp.Beam 4 Side 2.3.Moment(Ms+) 257.17 kg.-m.
1.4.Short Span(S.) 280 m. 2.4 Moment(MI+) 192.88 kg.-m.
1.5.Long Span(L.) 350 m. 2.5.Max. Shear(V.) 877.80 kg.
1.6.Ratio of S/L(m) 0.80 Two-way 2.6.R. On Short Beam 616.00  kg./m.
1.7.Live Load(LL.) 300.00 kg./m.z/m. 2.7.R. On Long Beam 726.88 kg./m.
1.8.Finishing (FL.) 120.00 kg./m.z/rn. 2.8.Check Thickness 10.00 cm.
1.9.Check Status Ratio of LL./DL. OK.! 2.9.Req. Main Reinf. 3.90 cm.2/m.
1.10.Req. Thickness 8.00 cm. 2.10.Req. Temp. Reinf. 2.00 cm.2/m.
1.11.Design Thick. 10.00 cm. OK.!  ----—-—-- LL/DL Ratio <3 OK.! ]---------
Reinforcement  For  Selection
mAna g LdY) DB 12 mm. @ 025 m.
IMANUUE@UIUT L) DB 12 mm. @ 0.25 m.
mana3uiu Tuwudie Ast = 292 cm./m. 3302 L/S ﬁgm‘?’q 4
DB 12 mm. @ 0.5 m.(ta3uieY)
o2 DB I2mm. @025 m.(Aasuduriudn)

DB 12 mm. @ 025 m.
\l, : s \ '$'{-' 10 cm.

................

L =28 m.

1.1-12



Administrator
Stamp

User
Rectangle


*Project
*Building

*Location

*Owner
*Engineer

*PDate

DESIGN RC. STAIR

[ I.Data For Design ]

[ II.Moment,Shear&Reinforcement |

1.1.Type of Stair 1 Nouu 2.1.Max.Moment 170.72 kg.-m.
1.2.No. of Span 1 Span 2.2.Max. Shear(V.) 503.62 kg.
1.3.Horizontal Length 1.20  m.(Total) 2.3.R. On Left Supp. 569.07 kg./m.
1.4.Landing-1. Length m. 2.4.R. On Right Supp. 569.07 kg./m.
1.5.Landing-2. Length m. 2.5.Check Thickness 7.50 cm.
1.6.High of Rise(h.) 0.20 m. OK.! 2.6.Req. Main Reinf. 2.00 cm.z/rn.
1.7.Going Wide(b.) 0.30 m. OK.! 2.7.Req. Temp. Reinf. 2.00 cm.Z/m.
1.8.Live Load(LL.) 300.00 kg./m.2 [ IIL.Stress , Bond & Anchorage |
1.9.Finishing (FL.) 120.00 kg./m.2 3.1.Shear Stress(v.) 0.73 ksc. OK.!
1.10.Req. Thickness 480 cm. 3.2.Bond Stress(u.) 6.09 ksc. OK.!
1.11.Design Thick.(t.) 10.00 cm. OK.! 3.3.Anchorage Length 0.19 m.
Reinforcement  For  Selection
IMAnA1(Main Reinf.) DB 12 mm @ 0.25 m.
mﬁﬂuu(Temp. Reinf.) RB 9 mm. @ 0.25 m.

Reinforcement Detail

DB 12 mm. @ 0.25 m.

RB9mm. @0.25 m.

ooooooo
— A —— —

Landing-1= m.

+ ;

+/-’La/0.]9 m.

DB 12 mm. @ 0.25 m.

RB 9 mm. @0.25 m.

Covering 2.50 cm.

L=12m.

Landing-2 =0 m.

s
T

ST1
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*Project *Owner
*Building *Engineer
*Location *Date
DESIGN RC. STAIR
[ I.Data For Design | [ I.LMoment,Shear&Reinforcement |
1.1.Type of Stair 1 Moy 2.1.Max.Moment 15418  kg.-m.
1.2.No. of Span 1 Span 2.2.Max. Shear(V.) 490.31 kg.
1.3.Horizontal Length 1.10  m.(Total) 2.3.R. On Left Supp. 560.64 kg./m.
1.4.Landing-1. Length m. 2.4.R. On Right Supp. 560.64 kg./m.
1.5.Landing-2. Length m. 2.5.Check Thickness 7.30 cm.
1.6.High of Rise(h.) 020 m. OK.! 2.6.Req. Main Reinf. 2.00 cm./m.
1.7.Going Wide(b.) 022 m. OK.! 2.7.Req. Temp. Reinf. 2.00 cm.z/m.
1.8.Live Load(LL.) 400.00 kg./m.2 [ IIL.Stress , Bond & Anchorage |
1.9.Finishing (FL.) 55.00 kg./m.2 3.1.Shear Stress(v.) 0.71 ksc. OK.!
1.10.Req. Thickness 440 cm. 3.2.Bond Stress(u.) 6.00 ksc. OK.!
1.11.Design Thick.(t.) 10.00  cm. OK.! 3.3.Anchorage Length 0.19 m.
Reinforcement  For  Selection
(MA@ (Main Reinf.) DB 12 mm @ 0.25 m.
mﬁﬂuu(Temp. Reinf)) RB 9 mm. @ 0.25 m.

Reinforcement Detail

DB 12 mm. @ 0.25 m.

RB9mm. @0.25 m.

DB 12 mm. @ 0.25 m.

RB 9 mm. @0.25 m.

Covering 2.50 cm.

Landing-2 =0 m.

!
*

ST2

3.1-14
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Project
Location

Owner

Engineer :
Date

Time

Design For Axially Compression Members

: TRUSS-01 ({5anini)

[ I.Datas For Design |

1.1.Design Load(P) 11,384 kg.
1.2.Length(L ) 1.00 m.
1.3.Length(L,. ) 1.25 m.
1.4.Max. Length 1.25 m.
1.5.Min. Value Of k 0.65 [fixed-fixed]
1.6.Use Value Of k 0.65

[ III.Result Of Calculate |

2

3.1.Req. Min. Area 7.91 cm.
3.2.Value Of (4 ), 131.42 oA
3.3.Value Of (A ) 26.73 OK.!

3.5.Allowable Compressive Stress : F,

1.)Inelastic Range : 4 (r) ©

F, = 1,349.33 ksc.
2.)Elastic Range :4 (4, ;) D 4
F = 0.00 ksc.

ae

<<--- Member Will To Fail By Yield --->>

O - 89.1*3.2 mm.(¥%1N = 6.78 kg./m.)

A

c

c

[ ILProperties Of Steel For Design ]

2.1.Use Steel Grade Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.
2.3.Yield Strength 2,400 ksc.
2.4.Ultimate Strength 4,100 ksc.
2.5.All. Comp. Stress 1,440 ksc.
2.6.Use Allowable KL/r 200 For Main.

[ IV.Select Type & Section Of Steel |

[ V.Recheck Design Section |

5.1.Status Of Sect. Area : This Section OK.!

5.2.Load Resist By Sect. 11,653  kg. OK.!

5.3.Safty Load 1.02 times

4.1.Type Of Section 1 Pipe
4.2.Trial Section No. 17 (0]
4.3.Size Of Diameter 89.10 mm.
4.4 Thick. Web(t , tw) 3.20 mm.
4.5.Thick. Flange(tf) 3.20 mm.
4.6.Section Area(As) 8.64 cm.2
4.7.Weight Of Section 6.78 kg./m.
4.8.Sect. Modulus(Sx-x)  17.90 cm.3
4.9.Moment Of In.(Ix-x,  79.80 cm.4
4.10.Rad. Of Gyr.(rmin. ~ 3.04 cm.
5.4.Actual Stress 1,318.20  ksc. OK.!
5.5.Slenderness Ratio 26.73 <200 OK.!

O - 89.1*3.2 mm.(¥1%10 = 6.78 kg./m.)

Select To Use Section : O - 89.1%3.2 mm.(ﬁ]“r‘iﬁﬂ = 6.78 kg./m.)

1.1-15
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Project
Location

Owner

Engineer :
Date

Time

Design For Axially Tension Members : TRUSS-01 (tHanen)

[ I.Datas For Design |

1.1.Type Of Joints 1 Welding
1.2.Use Strength Of Welding 0.4*fy

1.3.Size Of Welding 3.00 mm.
1.4.Length Of Member 1.00 m.
1.5.Design Load 5,097 kg.
1.6.Use Value Of k 1 (Normal = 1)

[ III.Result Of Calculate |

3.1.Req. Min. Area(Ag) 3.53 cm.
3.2.Req. Min. Area(A) 2.48 Crlfl.2
3.3.Req. Min. Area(A) 1%[2.48] om.”
3.4.Required 1, 0.33 cm.

[ V.Recheck Design Section ]
5.1.Net Area To Req. 2.48 len.2
5.2.Status Of Sect. Area : This Section OK.!
5.3.Load Resist By Sect. 8,294  kg. OK.!
5.4.Safty Load 1.63 times
5.5.Actual Stress 884.90 ksc. OK.!
5.6.Selenderness Ratio 49.26 < 240 OK.!

[ IL.Properties Of Steel For Design |

2.1.Use Steel Grade Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.
2.3.Yield Strength 2,400 ksc.
2.4 Ultimate Strength 4,100 ksc.
2.5.All. Tensile Stress 1,440 ksc.
2.6.Use Allowable KL/r 240 For Main.

[IV.Select Type & Section Of Steel |

4.1.Type Of Section 1 Pipe
4.2.Trial Section No. 11 0
4.3.Size Of Diameter 60.50 mm.
4.4.Thick. Web(t, t ) 3.20 mm.
4.5.Thick. Flange(t,) mm.
4.6.Section Area(A) 5.76 Cm.2
4.7.Weight Of Section 4.52 kg./m.
4.8.Sect. Modulus(S, _) 7.84 Cm.3
4.9 Moment Of In.(I__ ) 23.70 cm.4
4.10.Rad. Of Gyr.(r_ ) 2.03 cm.

0 - 60.5 * 3.2 mm.(¥1140 = 4.52 kg./m.)

Select To Use Section : O-60.5 * 3.2 mm.(‘ﬁ"l‘ri‘ljfﬂ =4.52 kg./m.)

1.1-16
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[Project]
[Building]

[Location]

[Owner]
[Engineer]

[Date]

DESIGN RC. RETAINING WALL

[ I.Data For Design |

[ Pictur For Show Value |

w=0.2m.
1.1.High of Ret. Wall 205 m Yanguy
1.2.High of Soil Level 1.92 m.
3
1.3.Weight of Soil 2,000.00 kg./m.
_ 2 H = 205m
1.4.Weight of Surch. 300.00 kg./m.
. Yy GS >05m

1.5.High of Water m. s

. . 2 tb=0.3 m. B :
1.6.All. Soil Bearing 10,000.00 kg/m. [V Y g |
1.7.Internal Angle 35.00  Degree $131 _ o: m B2 =2m.
1.9.Angle of Backfill Degree 6— 2.5m. 46
1.10.Coef. of Friction 0.70 [ II.Design Reinforcement |

2
1.11.Thick. of Base 0.30 m. 2.1.Req.Rein. In Wall 12.00 cm. /m.
1.12.Thick. of Wall 0.20 m. Select Steel DB 16 mm.
1.13.Length of B1 0.50 m. Use DB 16 mm. @ 0.16 m.

2
1.14.Length of B2 2.00 m. 2.2.Req.Rein. In Base 18.00 cm./m
1.15.Check Overturn. 15.75  Safty OK.! Select Steel DB 20 mm.
1.16.Check Bearing 4,653  ksm. OK.! Use DB 20 mm. @ 0.17 m.

2
1.17.Check Sliding 0.13 Safty OK.! 2.3.Req.Temp. Steel 7.50 cm./m
1.18.Check Shear 0.65 ksc. OK.! Select Steel DB 12 mm.

Use DB 12 mm. @ 0.15 m.

MUNINUAY

DB 12 mm. @ 0.15 m.

tw=0.2m;

DB 16 mm. @ 0.16 m.

DB 12 mm. @ 0.15 m.

- /DB20rnm.@0.17m.

DB 12 mm. @ 0.15 m.

v Covering =5 - 6 cm.
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Project : Engineer :

Location : Date
Owner Time
Design For Flexible Members : AUNUHANKAIM
[ I.Datas For Design ] [ IL.Properties Of Steel For Design |

1.1.End Moment(M,) kg.-m. 2.1.Use Steel Grade  Fe-24
1.2.Middle Moment 100.66 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.3.End Moment(M,) kg.-m. 2.3.Yield Strength 2,400 ksc.
1.4.Max. Shear(V.) 173.56 kg. 2.4 Ultimate Strength 4,100 ksc.
1.5.Deflection(A ) 56.44 kg.-m.3 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 2.32 m. 2.6.All. Deflextion=L/ 360
1.7 Lateral Support(L,) m. [ IV.Check Laterally Supported |
1.8.Coefficient of C, 1.00 4.1.Real Laterally Sup. ~ #*#** m.

[ IIL.Result Of Calculate | 4.2 .Min. Laterall Sup. oA m.
3.1.Required (S,_) 6.99 em. 4.3 Max. Laterall Sup. ~ *¥*** m.
3.2.Type Of Section 3 Tube ] <L < RERHFAKAAE > >>
3.3.Trial Section No. 10 1 Single [ V.Allowable Bending Stress(Fb) |
3.4.Size Of Section 100*50 mm. 5.1.Laterally Supported Is Sufficiently
3.5.Thick. Web(t, t) 3.20 mm. ) ti ftf = okeskok sk
3.6.Thick. Flange(t,) 3.20 mm. 4877 = Hokkkok

, VEY
3.7.Section Area(A ) 8.93 cm. 796.5 = ke ke ok
NGED

3.8.Weight Of Section 7.01 kg./m. All.Bending Stress(Fb) — ***%* ksc.
3.9.Sect. Modulus(S ) 22.46 cm.3 G e
3.10.M. Of In.(I,_) 112.29 em.’ 5.2.Laterally Supported Is Non-Sufficiently
3.11.Rad. Of Gyr.(r, ;) 2.06 cm. rL t =

90’ U * 4 *
1[] - 100*50*3.2 mm.(¥1¥17n = 7.01 ke./m.) N % = 54.66

[ Recheck Allowable Stress On Section | |3585+104*Cb = 122.22
Fy

1.Actual Bending Stress 448 ksc. OK.! All.Bending Stress(Fb)  1,440.00 ksc.
2.Actual Shear Stress 28.97 ksc. OK.! [ VI.Allowable Deflextion( A < (L/360) ]
3.Actual Deflextion 0.24 cm. < (L/360) OK.! 6.1.Max. Allowable 0.64 cm.

Select To Use Section : 1[] - 100%50%3.2 mm.(ﬁﬁ‘iﬁﬂ =17.01 kg./m.)

1.1-18
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Project : Engineer :

Location : Date
Owner Time
Design For Flexible Members : Az ManTiasn
[ I.Datas For Design ] [ IL.Properties Of Steel For Design |

1.1.End Moment(M,) kg.-m. 2.1.Use Steel Grade  Fe-24
1.2.Middle Moment 146.22 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.3.End Moment(M,) kg.-m. 2.3.Yield Strength 2,400 ksc.
1.4.Max. Shear(V.) 215.03 kg. 2.4 Ultimate Strength 4,100 ksc.
1.5.Deflection(A ) 12.69 kg.-m.3 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 2.72 m. 2.6.All. Deflextion=L/ 360
1.7 Lateral Support(L,) m. [ IV.Check Laterally Supported |
1.8.Coefficient of C, 1.00 4.1.Real Laterally Sup. ~ #*#** m.

[ IIL.Result Of Calculate | 4.2 .Min. Laterall Sup. oA m.
3.1.Required (S,_) 10.15 em. 4.3 Max. Laterall Sup. ~ *¥*** m.
3.2.Type Of Section 3 Tube ] <L < RERHFAKAAE > >>
3.3.Trial Section No. 10 1 Single [ V.Allowable Bending Stress(Fb) |
3.4.Size Of Section 100*50 mm. 5.1.Laterally Supported Is Sufficiently
3.5.Thick. Web(t, t,) 3.20 mm. 5 ti ftf = Hokkkok
3.6.Thick. Flange(t,) 3.20 mm. 4877 = Hokkkok

, VEY
3.7.Section Area(A ) 8.93 cm. 796.5 = ke ke ok
NGED

3.8.Weight Of Section 7.01 kg./m. All.Bending Stress(Fb) — ***%* ksc.
3.9.Sect. Modulus(S ) 22.46 cm.3 G e
3.10.M. Of In.(I,_) 112.29 em.’ 5.2.Laterally Supported Is Non-Sufficiently
3.11.Rad. Of Gyr.(r,;.) 2.06 cm. rL t =

90’ U * 4 *
1[] - 100*50*3.2 mm.(¥1¥17n = 7.01 ke./m.) N % = 54.66

[ Recheck Allowable Stress On Section | |3585+104*Cb = 122.22
Fy

1.Actual Bending Stress 651 ksc. OK.! All.Bending Stress(Fb)  1,440.00 ksc.
2.Actual Shear Stress 35.90 ksc. OK.! [ VI.Allowable Deflextion( A < (L/360) ]
3.Actual Deflextion 0.05 cm. < (L/360) OK.! 6.1.Max. Allowable 0.76 cm.

Select To Use Section : 1[] - 100%50%3.2 mm.(ﬁﬁ‘iﬁﬂ =17.01 kg./m.)
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Project  : Engineer :

Location : Date
Owner : Time
Design For Flexible Members [Purlin] : miranriaan
[ L.Datas For Design | [ IL.Properties Of Steel For Design |
1.1.Type Of Sag Rod 1 2.1.Use Steel Grade Fe-24
1.2.Not To Use Sag Rod For This Member 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.3.Span Length(L.) 1.00 m. 2.3.Yield Strength 2,400 ksc.
1.4.Range Of Purlin(@)  0.33 m. 2.4 Ultimate Strength 4,100 ksc.
1.5.Slope Of Roof(g9 ) 36.49 degree 2.5.All. Bend. Stress 1,440 ksc.
1.6.Weight Of Tiles 5000  kg/m. 2.6 All Deflextion=L/ 360
1.7.Live Load(LL.) 30.00 kg./m.2 [ IV.Select Type & Section Of Steel |
1.8.Wind Load(WL.) 50.00 kg./m.z 4.1.Required S__ 0.31 Cm.3
1.9.Use Self Weight 15.00 kg./m. 4.2. Type Of Section 3 Tube
[ IIL.Result Of Calculate | 4.3 Trial Section No. 5 ]
3.1.Load On Purlin(W,)  41.40 kg./m. 4.4.Size Of Section 25%25 mm.
3.2.Unif. Load Of W_ 24.62 kg./m. 4.5.Thick. Web(t , t_) 2.30 mm.
3.3.Unif. Load Of W, 35.84 kg./m. 4.6.Thick. Flange(t,) 2.30 mm.
3.4 Moment Of M 4.48 kg.-m. 4.7 Section Area(A,) 1.97 Cm.2
3.5.Moment Of M, 3.08 kg.-m. 4.8.Weight Of Section 1.53 kg./m.
3.6.Deflextion(A /IE) 4.67E+07 kg.-cm.3 4.9.Sect. Modulus(S ) 1.29 Cm.3
3.7.Req. Sect. Modulus 0.31 Crlrl.3 4.10.M. Of In.(I__) 1.61 Cm.4
[ Recheck Allowable Stress On Section | 4.11.Rad. Of Gyr.(r,,)  0.90 cm.
1.Actual Bending Stress  585.81  OK.! [] - 25*25%2.3 mm.(hnin = 1.53 ke./m.)
2.Actual Deflextion 0.14 cm. OK.!(L/360) Minimum Size Of Sag Rod(AISC.)
3.Actual Self Weight 1.53  kg./m. OK.! 1.Required r ke cm.
4.Actual Sect. Modulus 1.29 OK.! 2.Req. Minimum(¢ ) ok mm.

[ Reaction Transfer To Support ]

1.Min. Reaction(Ry) 47.23 kg.

Select To Use Section : [] - 25%25%2.3 mm.(ﬁﬁ‘i‘ﬁ!’ﬂ =1.53 kg./m.)

1.1-20



Administrator
Stamp

User
Rectangle


[Project] [Owner]

[Building] [Engineer]

[Location] [Date]

DESIGN RC. RETAINING WALL
[ I.Data For Design | [ Pictur For Show Value |
tw=0.15m.

1.1.High of Ret. Wall 210 m. Uaneuu
1.2.High of Soil Level 2.00 m.

1.3.Weight of Soil
1.4.Weight of Surch.
1.5.High of Water
1.6.All. Soil Bearing
1.7.Internal Angle

1.9.Angle of Backfill

3
2,000.00 kg/m.

2
400.00 kg/m.

10,000.

m. el
2 tb=0.2 m 1 -

00 kg/m. ¥ - Jan |
35.00  Degree ?31 :03 m. B2=1m. ]
Degree e 13m ——

1.10.Coef. of Friction 0.70 [ ILDesign Reinforcement |
1.11.Thick. of Base 0.20 m. 2.1.Req.Rein. In Wall 9.00 cm.2/m.
1.12.Thick. of Wall 0.15 m. Select Steel DB 12 mm.
1.13.Length of B1 0.30 m. Use DB 12 mm. @ 0.12 m.
1.14.Length of B2 1.00 m. 2.2.Req.Rein. In Base 12.00 Cm-z/m-
1.15.Check Overturn. 3.63 Safty OK.! Select Steel DB 16 mim.
1.16.Check Bearing 5,993  ksm. OK.! Use DB 16 mm. @ 0.16 m.
1.17.Check Sliding 0.28 Safty OK.! 2.3.Req.Temp. Steel 500 cm .
1.18.Check Shear 0.94 ksc. OK.! Select Steel DB 12 mm.
Use DB 12 mm. @ 0.22 m.

U U A % A
ANUINUAUTIOIINTOI

DB 12 mm. @ 0.22 m.

DB 12 mm. @ 0.12 m.

A179A508AD v GS.>0s5

tw=0.15m;

DB 12 mm. @ 0.12 m.

D
DB 12 mm. @ 0.22 m.
. /DB 16 mm. @ 0.16 m.

DB 12 mm. @ 0.22 m.

Waterstop

¢ Covering=5-6cm.
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Project
Location

Owner

Engineer :
Date

Time

Design Column-Base For Axial-Force And Bending-Moment : uHUIanIeItan C1

[ I.Datas For Design |

1.1.Vertical Load 6,842 kg.
1.2.Bending Moment kg.-m
1.3.Type Of Column 1 Pipe
1.4.Size Of Diameter 165.20 mm.
1.5.Size Of Diameter 165.20 mm.
1.6.Use Plate Wide(B) 350.00 mm. OK.!
1.7.Use Plate Long(L) 350.00 mm. OK.!
1.8.Range Of Bolt 50.00 mm.

[ III.Result Of Calculate |

3.1.Bearing fp, ..., 5.59  ksc. OK.!
3.2.Bearing fp, ;. HkAE

3.3.Edge Bearing fp, HA A

3.4.Bearing fp_ HA A

3.5.Edge Moment M, oAk kg.-m.
3.6.Force In Bolts 684.20 kg.(Shear)
3.7.Value Of m_, 9.65 cm.
3.8.Value Of n_, 10.89 cm.

[ IV.Design Thick. Of Plate & Bolts |

5.1.Req. Thick. Of Plate ~ 1.05 cm.
5.2.Use Thick. Of Plate 1.20 cm. OK.!
5.3.Req. Area Of Bolt 0.71 cm.z/side
5.4.Use Dia. Of Bolt 12.00 mm.
5.5.Req. No. Of Bolts 2.00 per side
5.6.Anchor Length 40.00 cm.

[ IL.Properties Of Steel & Concrete |

2.1.Use Steel Grade Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.
2.3.Yield Strength 2,400 ksc.

2.4 Ultimate Strength 4,100 ksc.
2.5.All Bending Stress 1,800  ksc.(Plate)
2.6.Comp. Strength(fc') 173 ksc.(Conc.)
2.7.All. Comp. Stress 4325  ksc.(Conc.)
2.8.All. Tension Stress 1,440 ksc.(Bolt)
2.9.All. Shear Stress 960 ksc.(Bolt)
2.10.All. Shear Stress 960 ksc.(Weld)

Shape Of Column: O

T |——————|
. @) 1652 em. e 3 | 4-012 mm.
§
o
A & t=12 mm.
I = E
m
O d 1@) 5 cm.
—~— [ =35 cm_>|—> 4.24 cm.
—| |«
5 cm NYTOUVUIA 3 mm.

t=12 mm.

=40 cm.

Bolt 4-O 12 mm.

Y

Anchor Length

Select To Use : Size Of Plate 35 x 35 x 1.2 cm. + Bolts 4 - Dia. 12 mm.(izﬂzﬂd 40 ¥N.)
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[Project] [Owner]
[Building] [Engineer]

[Location] [Date]

DESIGN RC. WATER TANK

[ I.General Data For Design | [ III.Design Bottom Slab(Base) |
1.1. Type of Tank 1 Fmaoy 3.1. Wide of Base 11.77 m.
1.2. Location of Tank 1 TamAuY 3.2. Length of Base 39.27 m.
1.3. Weight of Water 1,000 kg./m.3 3.3. Dead Load(DL.) 720.00  ksm./m.
1.4. Weight of Soil 2,000 kg./m.3 3.4. Live Load(LL.) 1,750.00  ksm./m.
[ III.Design Wall | 3.5. All. Soil Bearing 10,000.00 ksm.
2.1. High of Wall 1.75 m. 3.6. Req. Min. BxL 151.58 In.2
2.2. Length of Wall 39.27 m. 3.7. Design Short(S.) 12.07 cm. OK.!
2.3. Lateral Force(Pa) 3,500.00  ksm./m. 3.8. Design Long(L.) 39.57 cm. OK.!
2.4. Dead Load(DL.) 480.00 kg.-m. 3.9. Req. Min. Thick. 47.08 cm.
2.5. Req. Min. Thick. 9.21 cm. 3.10. Design Thick. 30.00 cm. OK.!
2.6. Design Thickness 20.00 cm. OK.! 3.11. Mmax In Base 985.52 kg.-m.
2.7. Mmax In Wall 1,786.46 kg.-m./m. 3.12. Required Reinf. 6.00 cm.z/m.
2.8. Required Reinf. 885  cm./m.

[ IV.Design Reinforcement |

4.1. For Wall of Tank 12 mm.

1
|

DB 12 mm. @ 0.12 m.

=
|

DB 12 mm. @ 0.16 m.

4.2. For Base of Tank 12 mm.

DB 12 mm. @ 0.16 m.
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Project

Engineer :

Location Date
Owner Time
Design For Flexible Members an Inanyaan

[ I.Datas For Design ]

1.1.End Moment(M,) kg.-m
1.2.Middle Moment 157.16 kg.-m
1.3.End Moment(M,) kg.-m.
1.4.Max. Shear(V.) 299.34 kg
1.5.Deflection(A ) 72.19 kg.-m.3
1.6.Max. Length(L.) 2.10 m
1.7 Lateral Support(L,) m.
1.8.Coefficient of C, 1.00

[ IILResult Of Calculate |
3.1.Required (S,_) 1091 Cm-3
3.2.Type Of Section 3 Tube ]
3.3.Trial Section No. 10 1 Single
3.4.Size Of Section 100*50 mm.
3.5.Thick. Web(t, t,) 3.20 mm.
3.6.Thick. Flange(t,) 3.20 mm.
3.7.Section Area(A ) 8.93 Cm-2
3.8.Weight Of Section 7.01 kg./m.
3.9.Sect. Modulus(S ) 22.46 cm.3
3.10.M. Of In.(I__) 112.29 em.’
3.11.Rad. Of Gyr.(r,;.) 2.06 cm.

1[] - 100%50*3.2 mm.(¥1%110 = 7.01 kg./m.)

[ Recheck Allowable Stress On Section |

1.Actual Bending Stress 700 ksc. OK.!
2.Actual Shear Stress 49.97 ksc. OK.!
3.Actual Deflextion 0.31 cm. < (L/360) OK..!

[ IL.Properties Of Steel For Design ]

2.1.Use Steel Grade  Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.
2.3.Yield Strength 2,400 ksc.
2.4.Ultimate Strength 4,100 ksc.
2.5.All. Bend. Stress 1,440 ksc.
2.6.All. Deflextion=L / 360

[ IV.Check Laterally Supported |

4.1.Real Laterally Sup. ~ #*#** m.
4.2 .Min. Laterall Sup. oA m.
4.3.Max. Laterall Sup. HoAdkkx m.

[ V.Allowable Bending Stress(Fb) |

5.1.Laterally Supported Is Sufficiently

b f
ERT — st stk
4377 - Aokokokok
~Fy
796 .5 = skskskskok
~/Fy
All.Bending Stress(Fb) — ***%* ksc.

5.2.Laterally Supported Is Non-Sufficiently

L
rot =
* 4 *
[717*10% *Ccb _ 54,66
Fy
|3585+104*Cb = 122.22
Fy
All.Bending Stress(Fb)  1,440.00 ksc.

[ VI.Allowable Deflextion( A < (L/360) ]

6.1.Max. Allowable 0.58 cm.

Select To Use Section : 1[] - 100%50%3.2 mm.(ﬁﬁ‘iﬁﬂ =17.01 kg./m.)
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Project : Engineer :

Location : Date
Owner Time
Design For Flexible Members : DIAHANKAIN
[ I.Datas For Design ] [ IL.Properties Of Steel For Design |

1.1.End Moment(M,) kg.-m. 2.1.Use Steel Grade  Fe-24
1.2.Middle Moment 1,359.02 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.3.End Moment(M,) kg.-m. 2.3.Yield Strength 2,400 ksc.
1.4.Max. Shear(V.) 1,089.39 kg. 2.4 Ultimate Strength 4,100 ksc.
1.5.Deflection(A ) 3,524.96 kg.-m.3 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 4.99 m. 2.6.All. Deflextion=L/ 360
1.7 Lateral Support(L,) m. [ IV.Check Laterally Supported |
1.8.Coefficient of C, 1.00 4.1.Real Laterally Sup. ~ #*#** m.

[ IIL.Result Of Calculate | 4.2 .Min. Laterall Sup. oA m.
3.1.Required (S,_) 94.38 em. 4.3 Max. Laterall Sup. ~ *¥*** m.
3.2.Type Of Section 3 Tube ] <L < RERHFAKAAE > >>
3.3.Trial Section No. 19 1 Single [ V.Allowable Bending Stress(Fb) |
3.4.Size Of Section 200*100 mm. 5.1.Laterally Supported Is Sufficiently
3.5.Thick. Web(t, t,) 4.50 mm. 5 ti ftf = Hokkkok
3.6.Thick. Flange(t,) 4.50 mm. 4877 = Hokkkok

, VEY
3.7.Section Area(A ) 25.67 cm. 796.5 = ke ke ok
NGED

3.8.Weight Of Section 20.15 kg./m. All.Bending Stress(Fb) — ***%* ksc.
3.9.Sect. Modulus(S ) 133.14 cm.3 L AR S>>
3.10.M. Of In.(I,_) 1,331.44 em.’ 5.2.Laterally Supported Is Non-Sufficiently
3.11.Rad. Of Gyr.(r, ;) 4.21 cm. rL t =

* 4*
[717*10%*Cb _ 54.66
Fy

-200%100*4.5 mm.(¥1%1n = 20.15 kg./m.

[ Recheck Allowable Stress On Section | |3585+104*Cb = 122.22
Fy

1.Actual Bending Stress 1,021 ksc. OK.! All.Bending Stress(Fb)  1,440.00 ksc.
2.Actual Shear Stress 63.37 ksc. OK.! [ VI.Allowable Deflextion( A < (L/360) ]
3.Actual Deflextion 1.26 cm. < (L/360) OK.! 6.1.Max. Allowable 1.39 cm.

Select To Use Section : 1[] - 200%100%4.5 mm.(ﬁﬁ‘i‘ﬁ!’ﬂ = 20.15 kg./m.)
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Project Engineer :
Location : Date
Owner
DESIGN RC. BEAM : B1
[ I. Data For Design ] [ III. Allowable Design Stress ]
1.1.Length of Beam 4.20 m. 3.0M, gisant 3,651.54 kg.-m.
1.2.Bending Moment 4,986.17 kg.-m 3.2. 0.29@Sqrt(fc") 4.49 kg./cm.2
1.3.Torsion Moment kg.-m./m. 3.3. 0.79@Sqrt(fc") 12.24 kg./cm.2
1.4.Max. Shear 4,234.89 kg. 3.4. 1.32@Sqrt(fc") 20.45 kg./cm.2
1.5.Use Beam Width 20.00 cm. 3.5. 1.65@Sqrt(fc') 25.56 kg./cm.2
1.6.Req. Min. Depth. 5551  cm. 3.6. Vool (Safe) 4.46 kg./cm.2
1.7.Use Beam Depth. 50.00 cm. 3.7.Develop Length 0.28 m.
[ II.Required Reinforcement((As/bd) >= (14/Fy)) |
[--- For Main Steel(Doubly Section) ---] For Continuous&Simple Beam mudmﬁm
2.1.Req. Min. AS: 7.62 Cm.2 Top Bar DB Dia. 16.00 mm.
2.2.Req. Min. A, 324 om/ Row 1 200 bars
2.3.Req. Min. A . 0.00 em.’/Corn. Row 2 - bars
[--- For Stirrup Steel ---] Row 3 - bars

2.4.Use Diameter 6 mm. Bott. Bar DB Dia. 16.00 mm.
2.5.Number of Loop 1 Loop Row 1 4.00 bars
2.6.Req. min. Spacing 18.85 cm. Row 2 - bars
2.7.Use Spacing 15.00 cm. OK.! Row 3 - bars
............ — ( 4-DB 16 mim.

E: 11.-RB 6 mm. @ 0.15 m. E 1U-RB 6 mm. @ 0.15 m.

< <

[ e @ 4-DB 16 mm. I ® @ | 2-DB16 mm.

: 0.2 m. : ; 0.2 m.
Middle Support
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Project

Location :
Owner

DESIGN

[ I. Data For Design ]

1.1.Length of Beam 4.20 m.
1.2.Bending Moment 3,153.98 kg.-m
1.3.Torsion Moment kg.-m./m.
1.4.Max. Shear 2,753.84 kg.
1.5.Use Beam Width 20.00 cm.
1.6.Req. Min. Depth. 44.15 cm.
1.7.Use Beam Depth. 40.00 cm.

[ II.Required Reinforcement((As/bd) >= (14/Fy)) |

[--- For Main Steel(Doubly Section) ---]

2
2.1.Req. Min. AS: 6.13 cm.
- 2
2.2.Req. Min. A 2.93 cm.
2
23.Req. Min. A . 0.00 cm. /Corn.

[--- For Stirrup Steel ---]

2.4.Use Diameter 6 mm.
2.5.Number of Loop 1 Loop
2.6.Req. min. Spacing 18.75 cm.
2.7.Use Spacing 15.00 cm. OK.!
............ —

=

5 11.-RB 6 mm. @ 0.15 m.

<

[ ) (| 4-DB 16 mm.

o 02m.
Middle

3.1-27

Engineer :
Date
RC. BEAM : B2
[ III. Allowable Design Stress ]
3.0 M, it 2,275.89 kg.-m.
3.2. 0.29@Sqrt(fe!) 449  kglem.
3.3. 0.79@Sqrt(fe!) 1224 kg/em.”
3.4. 1.32@Sqrt(fe!) 2045  kg/em.
3.5. 1.65@Sqrt(fe!) 2556 kg/em.
3.6. Vool (Safe) 3.67 kg./cm.2
3.7.Develop Length 0.28 m.
For Continuous&Simple Beam mudmﬁm
Top Bar DB Dia. 16.00 mm.
Row 1 2.00 bars
Row 2 - bars
Row 3 - bars
Bott. Bar DB Dia. 16.00 mm.
Row 1 4.00 bars
Row 2 - bars
Row 3 - bars
..... ( DB 16 mim.
E: 1U-RB 6 mm. @ 0.15 m.
<
,,,,,, i S
¢ 0.2 m. i
Support
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Project

Location :
Owner

DESIGN

[ I. Data For Design ]

1.1.Length of Beam 2.20 m.
1.2.Bending Moment 978.14  kg.-m
1.3.Torsion Moment kg.-m./m.
1.4.Max. Shear 1,535.45 kg.
1.5.Use Beam Width 15.00 cm.
1.6.Req. Min. Depth. 2839  cm.
1.7.Use Beam Depth. 30.00 cm.

[ II.Required Reinforcement((As/bd) >= (14/Fy)) |

[--- For Main Steel(Doubly Section) ---]

2
2.1Req. Min. A, 261 cm.
- 2
2.2.Req. Min. A 0.32 cm.
2
23.Req. Min. A . 0.00 cm. /Corn.

[--- For Stirrup Steel ---]

2.4.Use Diameter 6 mm.
2.5.Number of Loop 1 Loop
2.6.Req. min. Spacing 13.75 ocm.
2.7.Use Spacing 1250  cm. OK.!
............ —

3-DB 12 mm.

lllll |

0.15 m.

Middle

RC.

11.-RB 6 mm. @ 0.125 m.

Engineer :

Date

BEAM : B3

[ III. Allowable Design Stress ]

3.0M, 917.94  kg.-m.
3.2. 0.29@Sqrt(fe!) 449  kglem.
3.3. 0.79@Sqrt(fe!) 1224 kg/em.”
3.4. 1.32@Sqrt(fe!) 2045  kg/em.
3.5. 1.65@Sqrt(fe!) 2556 kg/em.
3.6. Vool (Safe) 3.72 kg./cm.2
3.7.Develop Length 0.19 m.
For Continuous&Simple Beam mudmﬁm
Top Bar DB Dia. 12.00 mm.
Row 1 2.00 bars
Row 2 - bars
Row 3 - bars
Bott. Bar DB Dia. 12.00 mm.
Row 1 3.00 bars
Row 2 - bars
Row 3 - bars
..... ( DB 19 mm,
f; 11U-RB 6 mm. @ 0.125 m.
<
,,,,,, i S -
i 0.15 m.
Support
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Project
Location

Owner

[ L. Data For Design ]

Type of Column
1.1.Reduction Factor
1.2.Shape of Column
1.3.High of Column
1.4.Req. bx >
1.5.Req. ty >
1.6.Design Wide(bx)
1.7.Design Depth(ty)
1.8.Dia. of drain Pipe
1.9.Vertical Load(P))
1.10.Horiz. Load(Py)
1.11.Moment(M, _ )

1. 12.Moment(My_y)

1.13. Design Ratio (pg)
4 - DB

1.14. Design Stirrup Dia

1 - RB

Engineer :

Date

DESIGN RC. COLUMN : C1 (%¥u1)

Long Column

0.670
w3a
3.00
20.00
20.00
20.00
20.00

1,061

21.20
21.20
1.13
12
6

6 mm. @

kh/r =50

m.

cm.

cm.
cm.

cm. OK.!
kg.

kg.
kg.-m.
kg.-m.

% OK.!
mm.
mm.

19 cm.

----[ e<ea:Compression zone 1 ]----

(fa/Fa)+(fbx/Fb)+(fby/Fb)
(Mx/Mox)+(My/Moy)

0.08
0.26

[ IL. Results of Design Section&Reinf. ]

2.1.Value of m

22 Valueof I
23.Valueof I,
2.4.Value of cx
2.5.Value of cy
2.6.Value of fa
2.7.Value of tbx
2.8.Value of fby
2.9.Value of Fa
2.10.Value of Fb
2.11.Value of Pa
2.12.Value of Pbx
2.13.Value of Pby
2.14.Value of Po
2.15.Value of Mb__
2.16.Value of Mb,
2.17.Value of Mo__

2.18.Value of Moy_y

Status of Design Section & Reinf.

This Design Section Is Safty

1.1-29

< 1.00 OK.!
< 1.00 OK.!
4 -DB 12 mm.

1RB 6 mm. @ 19 cm.

14.71
17,513
17,513

10.00

10.00

3.96
1.81
1.81

95.18
108.00
25,016
12,763
12,763
38,071

629
629
244

244

cm.

cm.

cm.

cm.

2
kg./cm.

2
kg./cm.

2
kg./cm.

kg./cm.z

2
kg./cm.
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Project
Location
Owner
DESIGN RC. COLUMN :
[ L. Data For Design ]

Type of Column Short Column
1.1.Reduction Factor 1.000  Kkh/r =16.7
1.2.Shape of Column w5
1.3.High of Column 1.00 m.
1.4.Req. bx > 15.00 cm.
1.5.Req. ty > 15.00 cm.
1.6.Design Wide(bx) 20.00 cm.
1.7.Design Depth(ty) 20.00 cm.
1.8.Dia. of drain Pipe cm. OK.!
1.9.Vertical Load(P)) 14,139 kg.
1.10.Horiz. Load(P,) kg.
1.11.Moment(M, _ ) 282.78 kg.-m.
1.12.Moment(M, ) 282.78  kg.-m.

1.13. Design Ratio (p,) 302 % OK.!
6 - DB 16 mm.
1.14. Design Stirrup Dia 6 mm.
1 - RB 6mm.@ 20 cm.

----[ e<ea:Compression zone 1 ]----

Engineer :

Date

C1 (1anoxe)

[ IL. Results of Design Section&Reinf. ]

2.1.Value of m
22 Valueof I
23.Valueof I,
2.4.Value of cx
2.5.Value of cy
2.6.Value of fa
2.7.Value of tbx
2.8.Value of fby
2.9.Value of Fa
2.10.Value of Fb
2.11.Value of Pa
2.12.Value of Pbx
2.13.Value of Pby
2.14.Value of Po
2.15.Value of Mb__
2.16.Value of Mb,
2.17.Value of Mo__

X

2.18.Value of Moy_y

Status of Design Section & Reinf.

(fa/Fa)+(fbx/Fb)+(fby/Fb) = 0.51
(Mx/Mox)+(My/Moy)

0.87

< 1.00 OK.!
< 1.00 OK.!

This Design Section Is Safty

1.1-30

6 -DB 16 mm.

1 RB 6 mm. @ 20 cm.

14.71
24,480
24,480

10.00

10.00

35.35

11.55

11.55
117.81
108.00
32,710
12,037
12,037
47,122

984
984
652

652

cm.

cm.

cm.

cm.

2
kg./cm.

2
kg./cm.

2
kg./cm.

kg./cm.z

2
kg./cm.
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Project
Location

Owner

[ I. Data For Design |

DESIGN FOOTING :

Engineer

Date

F1

[ IL. Results of Design ]

1.1. Shape of Found. w3 2.1. Contact Factor 4225 (AJ/Ap)
1.2. Shape of Pillar smm’éﬂu 2.2. All.Contact Stress 285.60 kg./cm.2
1.3. Pillar Wide (bx) 20.00 cm. 2.3. Col.Contact Stress 35.35 kg./cm.2
1.4. Pillar Long (ty) 20.00 cm. 2.4. Kern Limit (e,) e <= Bx/6 OK.!
1.5. Depth of Found. 1.30 m. 2.5. Kern Limit (ey) e <= Ly/6 OK.!
1.6. Vertical Load (P)) 14,139 kg. 2.6. Recheck A ---[ OK.! ]----
1.7. Horiz. Load (P)) kg. 2.7. Weight of Found. 1,216.80 kg./Aq
1.8. Horiz. Load (P,) ke. 2.8. Recheck g, 10,630.81  kg./m.’
1.9. Moment (M,_) 282.78  kg-m 2.9.P . Long Direct. 7,541.73 kg./m.2
1.10. Moment (M, ) 282.78  kg-m 2.10. P, Long Direct. 10,630.81 kg./m.2
111 AlL Soil Bearing 10,000 kg /m.’ 211.p,, At 9,323.89 kg /m.’
1.12. Req. Min. Area 157 m 212.P,, At & 9,620.92  kg/m.’
1.13. Design Long (L)~ 1.30  m.OK.! 2.13.P, At <(1Ly . 9,917.95 kg/m.’
1.14. Design Short (B))  1.30 m. OK.! 2.14.M,, At T 2,004.63 kg.-m.
1.15. Req. Min. Thick. ~ 20.00  cm. 215V, At~ 713381 ke.
1.16. Design Thickness ~ 30.00 cm. 2.16.v, At g— 2.50 kg./cm.2
1.17. Ratio of [Bx/Ly] 2 0.75 Is 1 OK.! 2.17.v, At d 1.03 kg./cm.2
[ III. Design Reinforcement |
3.1. Required Min. A, of Dowels For Anchor to Column 2.00 cm.2 ( Min=0.005 *AD)
3.2. Required Min. Embedment Length L; For Compression Bars 56.00 cm.
3.3. Design Dowel Bars ( Min. 4 - DB 12 mm.) - DB 12 mm. OK.!
3.4. Req. Main Steel 413 em./B, : 3.5. Req. Second Steel  4.13 em. /L,
3.6. Design Main Steel ( Bott. Steel ) DB 12 mm @ 020 m. OK.!
3.7. Design Main Steel ( Top Steel ) DB 12 mm @ 020 m. OK.!
[T 5zauawan vise aunumivanudi litesndn 51
A
2 ) DB 12 mm. @ 0.2 m.
< | g
g g DB 12 mm. @ 0.2 m.
@ § 0.5m
2 - ~
2| & A
> = t = 30 cm.
Y o e e e o f# S Y

gt

1.3 m x 1.3 m.

| CE— ﬂ@uﬂ%ﬁ’ﬁﬂ'lll L:3: 515y, ———*

————  NIWHNVTALUUTUI 10—
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DESIGN RC. SLAB ON GRADE :

[ I. Data For Design |

Engineer

Date

GS

[ ILI. Stress Due to Design Thickness |

1.1.Short Span(S.) 1.50 m. OK.! 2.1.Radius of Relative 53.03 cm.
1.2.Long Span(L.) 840 m. OK.! 2.2.Check Thickness 8.45 cm.
1.3.Live Load(LL.) 300.00 kg./rn.2 2.3.Inter.Loading(ft1) 13.69 ksc. OK.!
1.4.Type of Subgrade Comp.Sand 2.4 Edge Loading(ft2) 21.00 ksc. OK.!
1.5.K of Subgrade 5.55 kg./cm.3 [ III. Required Min. Temp. Steel ]
1.6.Req. Thickness(t.) 8.57 ocm. 3.1.Short Span (Ass) 0.29 cm.z/m.
1.7.Design Thickness 13.00 cm. OK! 3.2.Long Span (Asl) 1.64 cm.z/m.
Table of Reinforcement For Selection
Side of | Bar Size| Area/Bar | Required | Design Spacing
Slab (mm.) (cm.z) (bars/m.) | (bars/m.) | @(m.)
6 0.28 5.79 6 0.160
Short(S) 9 0.64 2.57 4 0.250
& 12 1.13 1.45 4 0.250
Long(L) 16 2.01 0.81 4 0.250
20 3.14 0.52 4 0.250
---------- [ Selection 6 mm. @ 0.16 m. ]----------

1 4
!,"Iﬂgi'f]\iﬂ%}'m 2 cm. ( geanan )

[L.] W]y

RB 6 mm. @ 0.16 m# (Mndandndinim)

[IL] WuUMEUBN

-

Comp.Sand 5-10 cm.

Short Span

[ 1 'y 'y 'y e e e e 1 | t: 13 cm.
L Comp.Sand 5-10 cm.
Short Span
RB6mm. @ 0.16 m.#
L L L4 (V) g g g L L L] L L] SI t: 13 cm.
/ \ = 13 cm.
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Project : Engineer
Location : Date

Owner

DESIGN RC. SLAB : S1

[ 1. Data For Design | [ II. Moment , Shear & Reinforcement |
1.1.No. of Span 2 Span 2.1.Moment (Ms-) 248.89 kg.-m.
1.2.Shape of Slab gﬂﬁuﬁﬁ 2.2.Moment (Ml-) 186.67 kg.-m.
1.3.No. of Supp.Beam 4 Side 2.3.Moment (Ms+) kakkk kg-m.
1.4.Short Span (S.) 2.00 m. 2.4 Moment (Ml+) kkakk kg -m.
1.5.Long Span (L.) 420 m. 2.5.Max. Shear (V.) 520.80 kg.
1.6.Ratio of S/L (m) 0.48 One-way 2.6.R. On Short Beam 37333  kg./m.
1.7.Live Load (LL.) 200.00 kg./m.z/m. 2.7.R. On Long Beam 560.00 kg./m.
1.8.Finishing (FL.) 120.00 kg./m.z/m. 2.8.Check Thickness 9.00 cm.
1.9.Check Status Ratio of LL./DL. OK.! 2.9.Req. Main Reinf. 2.61 Cm-z/m-
1.10.Req. Thickness 8.00 cm. 2.10.Req. Temp. Reinf. 2.50 Cm-z/m-
1.11.Design Thick. 10.00 cm. OK.!  --------- [ LL/DL Ratio<3 OK.! ]---------

Reinforcement For Selection
Rebars size and spacing for short spans : RB 9 mm. @ 0.2 m.

Rebars size and spacing for long spans : RB 9 mm. @ 0.25 m.

RB 9 mm. @ 0.4 m. (1@3UNIAY)

Covering 3.0 cm. RB 9 mm. @ 0.2 m.
RB 9 mm. @ 0.25 m. ‘
= : 1 : :2 ; f t=10cm.
. L4 . L4 L4
¢ ¢ * !
¢ Short span = 2 m. o -
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Design For Flexible

[ I.Datas For Design |

1.1.End Moment(M, ) kg.-m
1.2.Middle Moment 236.61 kg.-m
1.3.End Moment(M,) kg.-m
1.4.Max. Shear(V.) 223.21 kg.
1.5.Deflection(A ) 443.09 ke.-m.
1.6.Max. Length(L.) 4.24 m.
1.7.Lateral Support(L,) m.
1.8.Coefficient of C, 1.00

[ III.LResult Of Calculate ]
3.1.Required (S ) 16.43 cm.3

3.2.Type Of Section Light lip channal

3.3.Trial Section No. 1 Single
3.4.Size Of Section 125*50*20 mm.
3.5.Thick. Web(t, t_) 3.20 mm.
3.6.Thick. Flange(t,) 3.20 mm.
3.7.Section Area(A) 7.81 len.2
3.8.Weight Of Section 6.13 kg./m.
3.9.Sect. Modulus(S, ) 29.00 Cm-3
3.10.M. Of In.(I, ) 181.00 em.”
3.11.Rad. Of Gyr.(r,.; ) 1.85 cm.

1C - 125%50%20%3.2 mm.(¥1%410 = 6.13 kg./m.)

[ Recheck Allowable Stress On Section |

1.Actual Bending Stress 816 ksc. OK.!
2.Actual Shear Stress 58.81 ksc. OK.!
3.Actual Deflextion 1.17

cm. OK.!(L/300)

Engineer :

Date

o

H

o

WHANTIAIA

Members

[ ILProperties Of Steel For Design |

2.1.Use Steel Grade  Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.
2.3.Yield Strength 2,400 ksc.
2.4 Ultimate Strength 4,100 ksc.
2.5.All. Bend. Stress 1,440 ksc.
2.6.All. Shear Stress 960 ksc.

[ IV.Check Laterally Supported ]

sk okoskok

4.1.Use Laterally Sup. m.
42.Lc= 633%” 0.65  m.(min.)
1406000* AF
43 Lu= 0.75 m.(max.)
da* /Ry
L L < wekkedkdedededtt > >>

[ V.Allowable Bending Stress(Fb) |

5.1.Laterally Supported Is Sufficiently

b f
ERT = stk
437 .7 - sk
~Fy
796.5 — ok skoskok
~/Fy
All.Bending Stress(Fb) ~ ##k** ksc.

5.2.Laterally Supported Is Non-Sufficiently
L

rt

717104 *Cb

— 5y = 54.66
|3585%104*Chb 122.22
Fy
All.Bending Stress(Fb) 1,440.00 ksc.

| VI.Allowable Deflextion( A all.) |

6.1.Max. Allowable 1.41 cm.

Select To Use Section : 1C - 125%50%20%3.2 mm.(‘lfﬂ"r‘i‘l:!Jﬂ = 6.13 kg./m.)
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Owner

Design For Flexible Members [Purlin]

[ I.Datas For Design |
1.1.Type Of Sag Rod 1

1.2.Not To Use Sag Rod For This Member

1.3.Span Length(L.) 1.00 m.

1.4.Range Of Purlin(@)  1.00 m.

1.5.Slope Of Roof(@ ) 7.84 degree
1.6.Weight Of Tiles 500  kg/m.
1.7.Live Load(LL.) 30.00 kg./m.2
1.8.Wind Load(WL.) 50.00 kg./m.2
1.9.Use Self Weight 15.00 kg./m.

[ III.Result Of Calculate ]

3.1.Load On Purlin(W,)  50.00 kg./m.
3.2.Unif. Load Of W_ 6.82 kg./m.
3.3.Unif. Load Of W, 49.53 kg./m.
3.4.Moment Of M_ 6.19 kg.-m.
3.5.Moment Of M, 0.85 kg.-m.

3
3.6.Deflextion(A /IE) 6.45E+07 kg.-cm.

3
3.7.Req. Sect. Modulus 0.43 cm.

[ Recheck Allowable Stress On Section |

1.Actual Bending Stress ~ 82.65 OK.!

2.Actual Deflextion 0.01 cm. OK.!(L/300)
3.Actual Self Weight 3.25 kg./m.OK.!
4.Actual Sect. Modulus 9.90 OK.!

[ Reaction Transfer To Support |

1.Min. Reaction(Ry) 25.00 kg.

Engineer :
Date

Time

uivianviaan
[ ILProperties Of Steel For Design ]
2.1.Use Steel Grade Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.

2.3.Yield Strength 2,400 ksc.
2.4 Ultimate Strength 4,100 ksc.
2.5.All. Bend. Stress 1,440 ksc.
2.6.All. Shear Stress 960 ksc.

[ IV.Select Type & Section Of Steel ]

3

4.1.Required S 0.43 cm.
4.2. Type Of Section Light lip channal
4.3.Trial Section No. 1 Single
4.4.Size Of Section 75%45%15 mm.
4.5.Thick. Web(t, t ) 2.30 mm.
4.6.Thick. Flange(t,) 2.30 mm.
4.7 Section Area(A) 4.14 cm.2
4.8.Weight Of Section 3.25 kg./m.
4.9.Sect. Modulus(S, ) 9.90 Cm.3
4.10.M. Of In.(I__) 37.10 cm.4
4.11.Rad. Of Gyr.(r, )  1.69 cm.

C - 75%45%15*2.3 mm.(¥ %N = 3.25 kg./m.)
Minimum Size Of Sag Rod(AISC.)

1.Required r kool cm.

min.

2.Req. Minimum(¢ )

skskoskoskk mm.

Select To Use Section : C - 75%45%15%2.3 mm.(ﬁﬁ*iﬁﬂ =3.25 kg./m.)
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Project
Location
Owner
Design For Flexible Members
[ I.Datas For Design |
1.1.End Moment(M,) kg.-m.
1.2.Middle Moment 527.07 kg.-m.
1.3.End Moment(M,) kg.-m.
1.4.Max. Shear(V.) 585.63 kg.
1.5.Deflection(A ) 711.54 kg.—m.3
1.6.Max. Length(L.) 3.60 m.
1.7.Lateral Support(L,) m.
1.8.Coefficient of C, 1.00
[ III.LResult Of Calculate ]
3.1.Required (S_) 36.60 cm.3
3.2.Type Of Section Light lip channal
3.3.Trial Section No. 2 Double
3.4.Size Of Section 125*50*20 mm.
3.5.Thick. Web(t, t) 3.20 mm.
3.6.Thick. Flange(t,) 3.20 mm.
3.7.Section Area(A ) 7.81 len.2
3.8.Weight Of Section 6.13 kg./m.
3.9.Sect. Modulus(S, ) 29.00 Crrl.3
3.10.M. Of In.(I, ) 181.00 crn.4
3.11.Rad. Of Gyr.(r,.; ) 1.85 cm.

2C - 125%50%20*3.2 mm.(¥1#410 = 6.13 kg./m.)

[ Recheck Allowable Stress On Section |

1.Actual Bending Stress 909 ksc. OK.!
2.Actual Shear Stress 163.11 ksc. OK.!
3.Actual Deflextion 0.94

cm. OK.!(L/300)

Engineer :

Date

LIMIHANTIAIN
[ ILProperties Of Steel For Design |
2.1.Use Steel Grade  Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.

2.3.Yield Strength 2,400 ksc.
2.4 Ultimate Strength 4,100 ksc.
2.5.All. Bend. Stress 1,440 ksc.
2.6.All. Shear Stress 960 ksc.

[ IV.Check Laterally Supported ]

4.1.Use Laterally Sup. ook m.
42, Lc= 633%” 130 m.(min.)
1406000* AF
43 Lu= 3.00 m.(max.)
d*./Fy
L L < dkkdkhk - S— >>

[ V.Allowable Bending Stress(Fb) |

5.1.Laterally Supported Is Sufficiently

b f
ERT = stk
437 .7 - sk
~Fy
796.5 — ok skoskok
~/Fy
All.Bending Stress(Fb) ~ ##k** ksc.

5.2.Laterally Supported Is Non-Sufficiently
L

rt =

717104 *Cb

= 54.66
3585*104*Ccbh  — 122.22
/ B .
All.Bending Stress(Fb) 1,440.00 ksc.
| VI.Allowable Deflextion( A all.) |

6.1.Max. Allowable 1.20 cm.

Select To Use Section : 2C - 125%50%20%3.2 mm.(‘lfﬂ"r‘i‘I:!Jﬂ = 6.13 kg./m.)
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ANANUIN 9.2

S18N15ATUIUOIAN LudTU



S18n15ATUIURIAN LU

YUIN 1.5 av..

[

USunaudideanniiesemsgegn 4.18 au.u/u axsiuiudngaeinluduaunn 1.5 aul.

Y

Usnaniude = 4.18  au.u./u
svLaLAuin (Detention Time) = 4 v, (1n3eadng gaudulsa, 2542)
A1 BOD 158 UU = 500  wn./a.
Usunaudssnlasiuiidosnis = (4.18/24) x 4

= 0.7  aui

donldiadnluiuruinainug = 15  aua.

ASIVABUTLYLLIANNLAY > q .
SragaIIMNULS = (1.5/4.18) x 24

= 8.61 . -———- OK
Useansnmaesdeinluiu = 50 %
BOD 99n31n38UU = 250  un/a.
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S18n15ATUIURIAN LU

VUM 0.3 aU.4.

[y

USunaudndeganniiesinvezgedn 0.16 au.u/u sssiusindngdeinleduuung 0.3 au.

Y

Usinaniude = 0.16 au.u./u
svLaLAuin (Detention Time) = 4 v, (1n3esdng gaudulsa, 2542)
A1 BOD 158U = 1,200 un/a.
Usunaudssnlasiuiidosnis = (0.16/24) x &

= 0.03 auv.d.

donldiadnluiuruinainug = 03  aud.

ASIVABUTLYLLIANNLAY > q .
SragaIIMNULS = (0.3/0.16) x 24

= 45 YU, - OK
Useansnmaesdeinluiu = 50 %
BOD 99n31n38UU = 600  un./a.
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ANANUIN 4.3

S18N1SATUIUSTUVUIVAU T YVUINAUEINISA 75 aU.U./MU



1M IMUINIZVVIINTANUTY VINAANINTINITH 75 ALY

a da § Jd J
Tasams danaH Saesn woua ath
Yoyamseanuuy
¢ A 2 a d o y o 9 ¥ o v o w v A 4 A e . H
unasimvesiude : tudeainienir-nesdin-asr-doseoniiaeinme-tostszau-nuimaisd (lusain)
Y '
d931m3 lavenindenldeenti = 75.00  aU.M./U
0313 Tnamas@a 24 ¥ 1u9) = 3.13 AV.N/HY.
Ysuuanueanilsn (BOD,S,) = 260.00  wun.J/a.
BOD Loading = 19.50 AN.BOD/ U
suaanuantsnrasnnriuszuuiinge (BODS,S) < 20 wnJ/a.
a <3 Y] 1 o @
133UV IVAIVIUADINAINNRNIUTZUVLINTIA (SS) < 30 wnJ/a.
o d‘d Y
ruvihianmenly

Whuszuuy Contact Aeration Activated Sludge Usznoudie 3 @
1. @IULENNINAZNDY (Solid Separation)

2. @IUANINIA (Aeration)

3. dIUANAEABU (Sedimentation)

1. IUULAMNAZNOU (Solid Separation)
v

5uaninae = 75.00  aU.4.3U
szeANMAL = 6.00 W
USasndoans = 1875  al.u.

A 2
1neanHd FRP %iﬂllﬂﬂ“]j’d

Diameter = 3.00 .
fufinihga - 707 A5
ANVUGIVOINT = 3.00 W
mmqwmﬁyw = 270 W
AUYIVOINT = 4.00 X.
fufinihaar = 670 5.
YTesldam = 26.80  Qv.. OK
I RELS! = 2827  au..

52EZANNNDIT = 858 .

Use@nsnmmsmia BOD = 30%

BOD fmAnluriudoon = 182.00  wn.J/a.

2. @IUANINA (Aeration)

89313 Iaveuiudedn = 75.00 AU/
BOD 141 Aeration Tank ,S, = 182.00  wn.a.
BOD 981 Aerationg Tank ,S = 20 un.a.
o Y
fvuald =
Y = 0.5  WA/UA.
kd = 005  Su'
Oc = 10 Su

3.3-1
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MLVSS,X

15uasndesns

A [

1@9nH FRP N3auailya
Diameter
dy d‘ Y v v
NUNHUIAAD
ANV
ANNgah
AINY1I0
-
NUNHIIAAN
Us1asldau
151105049

Check HRT

Check F/M ratio

1% Media ¥1i@ Pall Ring 3911910 PE

9
a

W1 Media NA0IM3

Y

A A
NUN
A Ao .
NUNTUNIZVDS Media
a . Ay
/5378 Media NA09M5

Suaaznoudiuny

MLVSS/MLSS
suaaznoudIunu
HRLATE]
Xr
a 1 a q’ 9 ' Qy
Fuanznoudrunuindesnienianinszuy

Ysunamgnouryuiou
Qr

A {9
Y3 0, NeaNs

U5 0, Tueime
ANUAUWUUYBIINA
Vnaemaidesldanmgus
UszAnnmuesginsalidueima
YnmemaiilFasa

Safety Factor

31.3-2

2,200

BeQv(s,-s)

X(1+kdOc)
18.41

3.00
7.07
3.00
2.65
430
6.61
28.42
30.39
9.10
QS,/VX
0.22

1,012.5
105.0
9.64

YQ(S,-S)

1000(1+kdOc)
4.05
0.80
5.06

8,000.00
0.63

QX/(Xr-X)
28.45
2Q(S,-9)

1000

24.30
23%

1.20
88.04
7%
1,257.76
15%

un./a.

au.u.

au.u. OK
au.u.

TBU.

(0.2-0.4)

A73.4.
AT7.4./a0.4.

au.u.

nN.VSS/IU
nn.SS/TU
un./a.

au.u./ U

AuNAU

NN.OBNFIU/IY
o

Tagimiin

nN./a1.4.

AU.N/AU

A1/
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USuaermern e = 144643  av.0./5U
= 6027 @i/,
= 1,004.46  aas/UN

sz@nTnImnsnIva BOD = 89%
BOD nwiae luindeesn < 20.00 un./a.

3. @IUANAZNOY (Sedimentation)

v
99313 IMaveuiude = 75.00 V4.
M UA Surface Overflow Rate ,SOR = 16.00 AU.N/MT.NU
F v
RRGREATIIN T = 4.69 A3,

= [
1a9nNHI FRP ﬂﬁﬂllﬂﬂﬂé’d

Diameter = 3.00 u.
9 v
NUNHINAafa - 707 A3
AINY1I0 = 2.40 1.
ANUFINT = 3.00 W

Y
AN = 260 .
Wunnhdai = 651 Q3.
£ 4 9 o qyu
NUNHUGA IFa1U = 4.90 M3.9. OK
15110319911 = 1562 QUi
15110504 = 16.96 ..

Yy Aa
4.19N81391304

v
d v A

4.1 afmuamsesnuuuszuuiniatiude, lasauauiainsaanadeuuralszmene Ausiasan
W.f. 2540
4.2 Wastewater Engineering ,Metcalf&Eddy ,Third Edition
v v
4.3 mamuauauaszuuihtiainde aannsdnnindsnssuaunedey ynadnsaiuIneds 2537
. v
4.4 wnasmsdneusutazduuuses "matiansaiuguguaszuihiaindeediaiilsz@nsame
R 30-31 Ay WA, 2542
o o o o A o a Pl
4.5 msoonuuy Tsainiainde as.nsesdnd gaudulso

@

v Y
4.6 nszumMsiiaiudenadinm  iugiuuazmsfuInesnuuy s dunas A5aNygITsu

o

v
a o . . ad o a v A [l
4.7 IINTTUUNNY (Wastewater Engineering) IH.AT.LAUY NIYIUNH ,NWW’JT]EHE]?JL%EJJGWJJ

31.3-3
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5.a31

IR} ANTY viia| duehgudnaiam | ame,m szdnium | USinasdam3
Solid Separation FRP 3.00 4.00 2.70 28.3
Aeration FRP 3.00 4.30 2.65 30.4
Sedimentation FRP 3.00 2.40 2.60 17.0
Total 10.70 75.6
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G-¢'b

imf‘lﬁﬂﬂﬂiﬂiizﬂﬂﬂ'lﬁﬂ VUIN75Q

ITEM DESCRIPTION _ MODEL INSTALLATION POSITION QUANTITY HEAD POWER FUNCTION & OPERATION
Aada B3meuendaududuvenseimead iy Iududy 4 - .
Y o Y . , INTRAANDINARIVANNTNINY
1 Air Blower UNOMACH /Air Blower ARS-50/1300 mnmwamummﬁuazmuwamﬂmmﬁm‘lﬂum 1 set 1.61 m /min 3 mH,0 3HP/380V/50Hz R
4 R Taghanu 3 v, vga 1 3.
ANAZNOUINDGUALNIUIOUNAUAILTEUY Air Lift
2 Control Panel Outdoor 1 set
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FLOW DIAGRAM

o o = v o
HUFeNATI HUAIINTIDIN
3 3

Q=4.18 m /day Q=70.82 m /day

BOD, = 500 mg/l BOD, = 260 mg/l
faan luiiv

BOD,, = 250 mg/l Un&aaniagiin+

>
iL&eaannai
3
Q=75m /day

BOD,, = 260 mg/l

DIMLNNNALNOU

<

Solid Separation

Q =75 m3/day

BOD,, = 182 mg/l

DUANDINA

Excess sludge

<
AERATION TANK

Q =75 m3/day

BOD,, <20 mg/l

DINNATNOU

SEDIMENTATION TANK

Return sludge

Q =75 m3/day

BOD_, <20 mg/l

1

Wnkumsiana)

‘§$‘lJ186@ﬂd§$ﬂﬂ§$ﬂ1ﬂﬁ1ﬁ1ﬁ]im$

1.3-6



Administrator
Stamp

User
Rectangle


dunludsenauivian
(Vayadiuymna l9sun1sAUATEN

Lispalamenunguune)

1.3-7



User
Text Box

User
Text Box
สำเนาใบประกอบวิชาชีพ
(ข้อมูลส่วนบุคคล ได้รับการคุ้มครอง
ไม่ต้องเปิดเผยตามกฎหมาย)


ANANUIN 4.4

S18N1SATUIUSTUVUIVAU T YVUINAUEINISA 60 aU.U./HU



UM IMUIUIZVVINTANVTY VINAANINTINID 60 a1/ TU

Tasams  : damian Saein nous mh

Yoyamseanuuy
wdsinveninde : idenniteni-tesdan meluerms+ivinyades (lisawiieh
ga31m3 InaveniFeiilFoonuuy = 60.00  av.u./U
§as1ms namas(@a 24 $2Tuq) = 250 QUL
Usunannuanilsn (BOD,S,) = 26043  wn./a.
BOD Loading = 15.63 AN.BOD/ U
suaanuantsnrasnnriuszuuiinge (BODS,S) < 20 un./a.
Ysuaveadaiuasendinnuszuuinia (ss) < 30 un/a.

o o A A 4
ig‘U‘U‘U]‘]JﬂTl!ﬁﬂﬂGl‘li

Whuszuuy Contact Aeration Activated Sludge Usznoudie 3 @
1. @IULENNINAZNDY (Solid Separation)

2. @IUANINIA (Aeration)

3. dIUANAEABU (Sedimentation)

1. IUULAMNAZNOU (Solid Separation)
v

5uaninae = 60.00 a3/
szeANMAL = 6 %,
USasndoans = 1500 Q..

A 2
1neanHd FRP %iﬂllﬂﬂ“]jﬁ

Diameter = 2.50 .
fufinihga = 491 A3l
ANVFIVDINT = 250 W
mmqwmﬁyw = 220 W
AUYIVOINT = 4.50 x.
fufinihgar = 458 @3l
YTesldam = 2061 Qv OK
51as0e = 2209  av..

52EZANNNDIT = 82 .

Used@nsnmmsmia BOD = 30%

BOD fmAnluriudeoon = 18230  wnJ/a.

2. @IMANINA (Aeration)

89313 Iaveuiudedn = 60.00 a1/
BOD 141 Aeration Tank ,S, = 18230  wn.a.
BOD 981 Aerationg Tank ,S = 20 un.a.
o Y
fvuald =
Y = 0.5  WA/UA.
kd = 005  Su'
Oc = 10 Su
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MLVSS,X

15uasndesns

A [

1@9nH FRP N3auailya
Diameter
d" d‘ Y v v
NUNHUIAAD
ANV
ANNgah
AINY1I0
-
NUNHIIAAN
Us1asldau
151105049

Check HRT

Check F/M ratio

1% Media ¥1i@ Pall Ring 3911910 PE

9
a

W1 Media NA0IM3

Y

A A
NUN
A Ao .
NUNTUNIZVDS Media
a . Ay
/5378 Media NA09M5

Suaaznoudiuny

MLVSS/MLSS
suaaznoudIunu
HRLATE]
Xr
a 1 a q’ 9 ' Qy
Fuanznoudrunuindesnienianinszuy

YFunamgnouryuioy
Qr

A {9
Y3 0, NeaNs

U5 0, Tueime
ANUAUWUUYBIINA
Vnaemaidesldanmgus
UszAnnmuesginsalidueima
Ynmemaiilfasa

Safety Factor

1.4-2

2,200

BeQv(s,-s)

X(1+kdOc)
14.75

2.50

491

2.50

2.15

4.50

4.49

20.21

22.09

8.08
QS,/VX

0.25

811.5
105.0
7.7

YQ(S,-S)

1000(1+kdOc)
3.25
0.80
4.06

8,000
0.51

QX/(Xr-X)
22.76
2Q(S,-9)

1000
19.5
23%
1.20
71
7%
1,008
15%

un./a.

au.u.

av.u. OK
au.u.
TBU.

(0.2-0.4)

A73.4.
AT7.4./a0.4.

au.u.

nN.VSS/IU
nn.SS/TU
un./a.

au.u./ U

AuNAU

NN.OBNFIU/IUY
o

Tagimiin

nN./a1.4.

AU.N/AU

V.1
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USuaermern e = 1,159 au.u/Su
= 48 Q1LM/FN.
= 805 an3/uN

1l52@nTnIMNsRI9a BOD = 89%
BOD nwiae luiinduesn < 20.00  wn./a.

3. @IUANAZNOY (Sedimentation)

F
9931M3 IMaveuiude = 60.00 av.4./U
M UA Surface Overflow Rate ,SOR = 16.00 AU.N./MT.NU
F v
RGREATIINI D = 3.75 A3,

A [
1a9nNHy FRP ’ﬂﬁﬂllﬂl]“jg’d

Diameter = 2.50 u.
9 v
NuUNHINAaa = 491 @3
AIINY1I0 = 3.40 1.
ANUFINT = 250 .

v
AN = 210 W
Wunnhdai = 440 @3
A 4 9o gy
WunnThdalaanuy = 6.22 A3 OK
151103519911 = 1496 QUi
153105049 = 16.69 a1y,

Yy Aa
4.19N81391304

v
d v A

4.1 afmuamsesnuuuszuuiniatiude, lasauauiainsaanadeuuralszmene Ausiasan
W.f. 2540
4.2 Wastewater Engineering ,Metcalf&Eddy ,Third Edition
v v
4.3 mamuauauaszuuihtiainde aannsdnnindsnssuaunedey ynadnsaiuIneds 2537
. v
4.4 wnasmsdneusutazduuuses "matiansaiuguguaszuihiaindeediaiilsz@nsame
R 30-31 Ay WA, 2542
o o o o A o a Pl
4.5 msoonuuy Tsainiainde as.nsesdnd gaudulso

@

v Y
4.6 nszumMsiiaiudenadinm  iugiuuazmsfuInesnuuy s dunas A5aNygITsu

o

v
a o . . ad o a v A [l
4.7 IINTTUUNNY (Wastewater Engineering) IH.AT.LAUY NIYIUNH ,NWW’JT]EHE]?JL%EJJGWJJ
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5.a31

IR} ANTY viia| duehgudnaiam | ame,m szdnium | USinasdam3
Solid Separation FRP 2.50 4.50 2.20 22.1
Aeration FRP 2.50 4.50 2.15 22.1
Sedimentation FRP 2.50 3.40 2.10 16.7
Total 12.40 60.9
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Gpb

s1emseUnsaliszuinig 34 WI-TAT60Q(FRP)

ITEM DESCRIPTION _ MODEL INSTALLATION POSITION QUANTITY HEAD POWER FUNCTION & OPERATION
fada Pimeuendadufunetieermeadn T luduau 4 - X
i - L Y . INTBAANDIMAAIVANNITNINY
1 Air Blower UNOMACH /Air Blower ARS-50/1150 mmmwammj1ﬂWum:muwmmmmﬁmﬂﬂum 1 set 1.28 m3/min 3 mH,0 2HP/380V/50Hz R
A v e Taghanm 3 vu. g 1 3.
ANANOUINDQUAZNOUEOUNAUAIBILUY Air Lift
2 Control Panel Outdoor 1 set
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FLOW DIAGRAM

WU N INNVEIZIIN Hudgntie
[ 3 3
Q=0.16 m /day Q=59.84 m /day
BOD,_ = 1,200 mg/l BOD, =260 mg/l
Taan luatu

3
Q=0.16 m /day

BOD,, = 600 mg/l

DUNT O

3
=0.16 m /da
Q y v

BOD,, = 420 mg/l e InHB I taz

HUALINHOINNVYZITIN

3
Q=60m /day

BOD,, = 260.43 mg/l

DIENNINAZNOY

<

Solid Separation

3
Q=60m /day

BOD_ , = 182.30 mg/l

Excess sludge

DAUANDINIA

<

AERATION TANK

3
Q=60m /day

BOD_ , <20 mg/l

Return sludge

DINNATNOU

SEDIMENTATION TANK

3
Q=60m /day

BOD_, <20 mg/l

WnrumsiIana?

ig‘lﬂﬂﬂﬁlﬂijigﬂﬂigﬂ1ﬂﬂ1ﬁ1ﬁ1im$
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(ข้อมูลส่วนบุคคล ได้รับการคุ้มครอง
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ANANUIN 4.5

S18N1SATUIUSTUVUIVAU T YVUINAUEINISA 45 aU.U./9U



1M SMUINIZTVVINVANUTEY VINAANINTINITO 45 aL.N./ U
Tasams  :dana saesn uoua aih

Yo3yan150enIu
undaiveninde : tidennieni-fesd melueims Tiivnyardessu (s
ga31ms naveniudeilFoonu = 450  au.u/Au
sas1ms lnamas(@a 24 $2109) = 1.88  QLLU/F.
Ysunannuanlin (BOD,S,) = 260.00  wn./a.
BOD Loading = 11.70  AN.BOD/YU
Usunuanuantsanaennmiuszuuiinga (BODS,S) < 20 wnJ/a.
Ysnavewdumivassndnniuszuuiiiia (ss) < 30 wn/a.

o d‘ A 4
szuvihiiaiaenly

(714521U Contact Aeration Activated Sludge Uszneudie 3 au
1. @ULENNINAZNDU (Solid Separation)

2. @IUANDINA (Aeration)
3. @IUANAENBU (Sedimentation)

1. IUUEAMNAZNOU (Solid Separation)

v
suanninge = 45.0 AU.1./3U
v
sEezANNNL = 6 ¥
Usasndeans = 1125  aua.

A [
189NN FRP mmﬂﬂcga

Diameter = 2.50 u.
ufinihga = 491 @3l
ANVUFIVDINT = 250 W
mmqwmﬁz = 220 W
AUHIVOINT = 320 W
fufinihdar = 458 A3l
YSasldam - 14.66  au.y. OK
IS REELS = 15.71 TR

52EZANNIND5 = 7.8 W,

szaninimnmsmia BOD = 30%

BOD fimdehuiudsoon = 182.00  un./a.

2. @IMANINA (Aeration)

ﬁ’ﬁi'm']ﬁ"lﬂa"ll@ﬂﬁﬂﬁﬂﬁ’l}'] = 45.00 au.n./’?‘u
BOD 1 Aeration Tank ,S; = 182.00 un.a.
BOD 881 Aerationg Tank ,S = 20 un.a.
o Y
Mnual =
Y = 0.5 Un./un.
kd - 0.05
Oc = 10

1.5-1
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MLVSS,X

15uasndesns

A [

1@9nH FRP N3auailya
Diameter
d" d‘ Y v v
NUNHUIAAD
ANV
ANNgah
AINY1I0
-
NUNHIIAAN
Us1asldau
151105049

Check HRT

Check F/M ratio

1% Media ¥1i@ Pall Ring 3911910 PE

9
a

W1 Media NA0IM3

Y

A A
NUN
A Ao .
NUNTUNIZVDS Media
a . Ay
/5378 Media NA09M5

Suaaznoudiuny

MLVSS/MLSS
suaaznoudIunu
HRLATE]
Xr
a 1 a q’ 9 ' Qy
Fuanznoudrunuindesnienianinszuy

YFunamgnouryuioy
Qr

A {9
Y3 0, NeaNs

U5 0, Tueime
ANUAUWUUYBIINA
Vnaemaidesldanmgus
UszAnnmuesginsalidueima
YnmemaiilFasa

Safety Factor

31.5-2

2,200

BeQv(s,-s)

X(1+kdOc)

11.05

2.50
491
2.50
2.15
3.50
4.49
15.72
17.18
8.38

QS,/VX

YQ(S,-

0.24

607.50
105.0
5.79

S)

1000(1+kd0c)

QX/(Xr-X)

243
0.80
3.04

8,000
0.38

17.07

2Q(S,-9)

1000

14.58
23%
1.20
52.83
7%
754.66
15%

un./a.

au.u.

au.u. OK
au.u.

TBU.

(0.2-0.4)

A73.4.
AT7.4./a0.4.

au.u.

nN.VSS/IU
nn.SS/TU
un./a.

au.u./ U

AuNAU

NN.OBNFIU/IY
o

Tagimiin

nN./a1.4.

AU.N/AU

A1/
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USuaermern e = 867.86  a1.u./5u
= 36,16 @ll.u./%.
= 602.68  aas/uN

sz@nTnImnsnIva BOD = 89%
BOD nwiae luindeesn < 20.00 un./a.

3. @IUANAZNOY (Sedimentation)

v
99313 IMaveuiude = 45.00 V4.
M UA Surface Overflow Rate ,SOR = 16.00 AU.N/MT.NU
F v
RRGREATIIN T = 2.81 A3,

= [
1a9nNHI FRP ﬂﬁﬂllﬂﬂﬂé’d

Diameter = 2.50 u.
9 v
NUNHINAafa = 491 @3
AINY1I0 = 2.50 1.
ANUFINT = 250 .

Y
AN = 210 .
Wunnhdai = 440 @3,
£ 4 9 o qyu
NUNHUGA IFa1U = 4.58 M3.9. OK
15110319911 = 11.00 a1
15110504 = 12.27 ..

Yy Aa
4.19N81391304

v
d v A

4.1 afmuamsesnuuuszuuiniatiude, lasauauiainsaanadeuuralszmene Ausiasan
W.f. 2540
4.2 Wastewater Engineering ,Metcalf&Eddy ,Third Edition
v v
4.3 mamuauauaszuuihtiainde aannsdnnindsnssuaunedey ynadnsaiuIneds 2537
. v
4.4 wnasmsdneusutazduuuses "matiansaiuguguaszuihiaindeediaiilsz@nsame
R 30-31 Ay WA, 2542
o o o o A o a Pl
4.5 msoonuuy Tsainiainde as.nsesdnd gaudulso

@

v Y
4.6 nszumMsiiaiudenadinm  iugiuuazmsfuInesnuuy s dunas A5aNygITsu

o

v
a o . . ad o a v A [l
4.7 IINTTUUNNY (Wastewater Engineering) IH.AT.LAUY NIYIUNH ,NWW’JT]EHE]?JL%EJJGWJJ

1.5-3
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5.a31

TR ANT) yila| durgudnaiam | Ame,m s2UT,m 311n599,m3
Solid Separation FRP 2.50 3.20 2.20 15.7
Aeration FRP 2.50 3.50 2.15 17.2
Sedimentation FRP 2.50 2.50 2.10 12.3
Total 9.20 45.2

1.5-4
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GGt

ﬁﬂf‘lﬁﬂﬂﬂiﬂiizﬂﬂﬂ'lﬁﬂ VUIN45Q

ITEM DESCRIPTION _ MODEL INSTALLATION POSITION QUANTITY HEAD POWER FUNCTION & OPERATION
fada Pimeuendadufunetieermeadn T luduau 4 - X
i - L Y . INTBAANDIMAAIVANNITNINY
1 Air Blower UNOMACH /Air Blower ARS-40/2400 mmmwammj1ﬂWum:muwmmmmﬁmﬂﬂum 1 set 0.97 m3/min 3 mH,0 2HP/380V/50Hz R
A v e Taghanm 3 vu. g 1 3.
ANANOUINDQUAZNOUEOUNAUAIBILUY Air Lift
2 Control Panel Outdoor 1 set
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FLOW DIAGRAM

: =) b4 ‘g
HUFYDINTIDIUN

3
Q=45m /day

BOD,, = 260 mg/l

DIYNNNAZNOU

<
Solid Separation

3
Q=45m /day

BOD,, = 182 mg/l

DUANDINA

Excess sludge

<
AERATION TANK

3
Q=45m /day

BOD_, <20 mg/l

DINNAZNOU

SEDIMENTATION TANK

Return sludge

Q =45 m3/day

BOD_, <20 mg/l

|

Wndumsihaua)

$U1ﬂﬁi’)ﬂ@fi%‘ﬂﬂi%‘ﬂ"lﬂﬁ]ﬁ"lfﬁiﬂ!%

1.5-6
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สำเนาใบอนุญาตประกอบวิชาชีพวิศวกรรมควบคุม

(ข้อมูลส่วนบุคคล ได้รับการคุ้มครอง

ไม่ต้องเปิดเผยตามกฎหมาย)


ANANUIN 4.6

s19M5AUIUS AN



319N13ATUIUUIUIEIINUY

TAs9n13 Daviatl Sae9n waus dun (EASTINY RESORT & SPA)

Tuuffseneendnduvesiimu azvilmiafiigaisusulaeanlen (CO,) wazun (H,0) Fslunisviili

AnUfzednan svdedldeandiau 2 Tua sio Twmu 1 lua Asaunish (1)

CH,+20, COP2HpO oo (1)

laguaay 16 A3y veedlnu (CH,)  Mnasdusavineluluussennid agvinli COD  Twindvanas
64 N5U NYUNYTUAZANUAUNINTTIU TUNU 0.3¢ au.u. vawdlinu (CHy) sio 1 Alansu COD

d‘ o %4 Y v a a a ’cj =] o =
VlQﬂVl’]IViﬂ\W]’J (919849910 : 55¢ NTBM, 2539. IAINTTUUWALNITUIUAN NTININ NILNWURIUAT

Y v

: PANTAININGTFY.) AatiuazaunsamwInmUSadinuiiaule dall
1) STUUUIUAUNRYLUUALNIULIIVUINAINEINITA 75 AU/
U3 olmuaznadulua uwenNINAENaUTBITEUU WeUSUMULESYINAU 75 au.u./7u

1.1 AuUNIUSUIe COD MNnTUVBITZUU

SrUUUNUAL LY DDNWUUTDISULLEE 75 au.u./u

BOD #iingdunenninaznou = 260 un/a.
muualiUszansnnlunisnidn BOD aeludiuuenninaznouviniu 30%
0.67

(0.3 x 75 x 260) / 0.67

= 8,731 n.COD/MU

9137d7UsENIN BOD5/COD dmiutindeyuvu

A9ty COD NNN9n

1.2 auramnUsunanigiinu (CH,) NAATUYB953UY

USHaunesiiny (CH,) AR

0.34 x 8,731

2969 a./3u
1.3 N1SN1ANYRNU

1ASINISLADNNITANIANIFLLNUAILITNITTUAIRU LagElavIDTsU18nI9aNINNRIAY 0.50 LUAT
(Bn51n150097 2,400 an5/915.4./51) Aodbinunlunisunln 2,969/2,400) = 1.24 ®5.4. N4

1AINNSIAMIEUNUNIUNNSUIUANY 1.44 A5, > 1.24 #5.4.

1.6-1
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2) 52UUUIUANILEYRUUAZNDULSIVUINAMUEINITA 60 aU.4./9U
USunauinedmuaginduludiuwenninmznauuedseuy nedsuiadndawingu 60 au.u./du
2.1 AUIUEIUSHI COD MAATUYBITIUY

60 AU/

260.43 un./a.

SYUUTIUALLELBDNLUUTDISULNLEY

BOD ﬁLs&’J’wéehuLwﬂmﬂmﬂau
muualiUsEansnwlunisnindn BOD agludiuuenninnznouvinnu 30%
Shs1duseing BOD5/COD dwiuindegusy = 067

(0.3 x 60 x 260.43) / 0.67
6,997 n.COD/3u

I Y

A9ty COD NANan

2.2 auauUsunuineiiny (CH,) AAnIuvasssuy

USunaufinafinu (CH,) MAnTu = 0.34 x 6,997

2379 a./3
2.3 N15NANAYRNY

1A594N15L8BNNISANTANIYTLNUAIBITN1STNARU Tnelariaseunaf1wanainRinu 0.50 LUAS
(Bn351n150097 2,400 a05/915.4./51) Aodbinunlunisuiln 2,379/2,400) = 0.99 M5.4. N9

TrssmssawSeuiuilunisviinfneg 1.44 asa. > 0.99 Al

3) 5EUUTITALNEELUUAZNBUISIVUIAANANNSD 45 aU.L./Tu
Usinafneiimuasiintuludiuuenninpzneuresszuy TneUSunamnindewiniu 45 au.a./u
3.1 AuravinUsuna COD fRnduvessyuy

o o ’OJ a U 901 a U
FYUUVIUAULGYDDNLLUUIDITUUNLEY a5 au.N/U

BOD Midngaunenninagnau = 260 un./a.

MuuabrUsEansn nlunsiian BOD Aeludiukenninmznauwvinniyu 30%

9m31eUIENINe BOD5/COD dwiutideysvy 0.67

fatiy COD 7ifd (0.3 x 45 x 260) / 0.67

5,239 n.COD/3u
3.2 AuauKIUsuuiemY (CH,) MAIUVDISTUY

USunaufinafinu (CH,) AnTu 0.34 x 5,239

1,781 a./%

1.6-2
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3.3 N1SNANNIYIULNY
1ASINITLEDNNITANIANITLLNUAIBATNISTUAIAY Laelanaszulaf1ganaIniIng 0.50 LUAS
(®n51n150 097 2,400 An5/95.8./30) Aeskinuiitiun1sindn 1,781/2,400) = 0.74 ®5.4. N9

1AINNTIAMTEUNUNIUANSUIUANY 1.44 A5.34. > 0.74 915.4.
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ANARNUIN 4.7

S19N1SATUIUSSUUSZUIEUNN LA UDINUUYIINYDIIASINIS



S18NSATUIUSTUUTZUIEUILAZUDINUUIIY

TAsen159aAll Sa0M waua aUn (Eastiny Resort & Spa)

N1552UN8UMASUBINUUYIAY

oY

(1) S2UUTEUWUEY  52UUsEU1otInelununlasinis WussuuhenNsEnINenIsseueuLde

De

LALNNSTTUNLUNHY U518azLRen fnail

- szuuszurgunde 1Wussuula leedndsainianssuaneg anelusiaisussunm 106

au.u/Mu esdidasmedeiidaunded5agurinnznousiuuinAuaInnse 75, 60 uag 45

au.a/3u 31U 3 e dilendunsUidaaeian BOD  ladiAiu 20 un/a. Inaiiguensia
ANAMNUNTIAETEUUTEUIINURalATINTT Neuinguaringavine (Uednvey) uasseuigesng

Y195¥UNYUNANSISULRUNNUNLATINIT

- STUUSTUIEUINY U UIINTAIA AL SE U gMAaZTUTDIDIANT 8IS INVIDTEUIEUE U

U8I91AT kAl gdsEuuTrUIgiINuNEueNeIA1T duliduiinnueniiuiionn1suedIuay

Inaduashiu druiivdeszlunadndviossuisiiauin @ 0.3 4. Slope 1:100 &99E5IUTINUINY

Y

(% 1%
a Y o o

Wrgueanuadiruin 30 au.y. NEnsAnduasosguindmsustuigiIlueendviasruletl

AN515UENTLATINTG

(%

(2) nstasnuinving wuseendu 2 nsdl Tnedsuaziden sail

- psadund WdnsandeiiUmddeUsun 106 aU.L./AU %9 0.0012 aU.4./Au aglvainue

naAniauazsEULTieTrUet1vedlasintg Wiguenrtiend wavinisguszuigdieen

1o [ 14

NUendIIMeLAIesguill Wigueingany (Uadnvuy) wavszurgeengviesyuigin

Y 9

AN51TUTNTNLATINTS

- Asalduan Wruanasuuiiuilasang avlnaigaessuiediay viessuieunsy wasigue
M waviinsguszungineananUeviiainlenIesguinlugns 0.06 aua/Auil Wig
Uainuey wagsvungeandrieseuneunanssaentilasmsdeliiudnsinisssuneuiuesiau

WAIUIATINIG (0.672 aU.3./AUi)
(3) NMSAIUIUUTUIUUIUBIVUNUNTASINISNBULAZNAINITAALUAY

(3.1) anMNuNlasINIstazAENUsEaNSN15 aues

I3
a

ANTNNUNLATINIT NSANUIUANEUUSEANTNNSIMaUY (AN C) NEULATNEINITARLUAIDIAISUDY

Y o

159713 wandlunnsen 1 annsaasuls sl

1.7-1
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A15197 1 : AduUsEANSNNSINaUDINaURATNAINISARKUAY

Msldnnuvaslasinig A = WU C = dudszans A1 C 1ade
(M15.40.) nsluaues
AausnkUad - Pundganariiuning Al = 6,532.97 Cl1=03
> - 0.3 x 6,532.97) +(0.7 x
- fuflerArsAquALLaY | A2 = 11,245.86 C2=07
. 11,245.86) + (1.0 x 820.37)] /
AUABUNIA
g . 18,599.20 = 0.57
- fuiaseieuuayaul A3 = 820.37 C3=1.0
MaInALUAg - WU gIsaziuNINg Al = 6,282.97 Cl1=03
s - 0.3 x 6,282.97) +(0.7 x
- fuflerp1sAquALLaY | A2 = 11,495.86 C2=07
» 11,495.86) + (1.0 x 820.37)] /
AUABUNIA
g . 18,599.20 = 0.58
- uiasedeuuayaLl A3 = 820.37 C3=10

N : A1 C gy [(AL x C1) + (A2 x C2)] + (A3 x C3))/ (A1 + A2+ A3)

A1 C naunawlag

1% [ ' 1%

- NUMASINISNAUARLUAY USENaumeiui 3 d@iu tawn NUNAReILasuNINg 6,532.97 #5.4.
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.
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= 165 4.
Vo= emudavestiluvie, u./Aund

0.397/n) D7 57

n = @lamnuusussveve, 0.013
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fziuoen 91A15MEY 3 'l.léu 1000 1 0.00 1 1.50 11.00 0.50 10.50 2.00 2.06 | 10.51 | 11.10 1.47 8.58 22.42 70.00 11.10 69.09 46.67 69.17 32.00 37.17 16.75 54.10 54.82 H 0.72 7 47.82 47.20 0.62 HY
) 3% poulafiiilon 8 *ﬁyu 1000 1 0.00 1 1.50 22.00 132 20.68 2.00 240 | 20.69 | 22.05 1.03 6.01 2091 70.00 22.05 63.13 42.22 63.15 32.00 31.15 4.84 54.10 54.37 Wy 0.27 7 47.37 47.20 0.17 Wy
e« * sefuidoadedeissey 10 4 nuvasidades
* Yagtuduiiewile fienziueen LLﬁxﬁﬂ1ﬁﬁ%’m@uﬂ‘i’ﬂq& 2 3. i transmission loss 32 dB(A)
o ysgusTUdsais 24 w. auUsEniAeuznssINsAAdeLIYITIRRTUT 15 (1.A.2500) Fas Awuanspiussiuidedasiily
e g gsgusedudnasunIu MassnARoinssuMsAIndoNWiRRtUT 29 (1.A.2550) Bae AmussasgIusEiUdEsUNIY
el 2 ¢ nsAwmszRudesiadasiairauesauszuu Qifinasnisando)
il Huitdhaidss audides |uvdeiudindes | anuge | wwdedudes | anuge X 5298919UU231Y X-1 528899 X-2 528399 mwgehs | A B d | A+B-d |FresnelN| IL spdudoe | ssesvinesvdng | ssdudes | dedivinm szfuiiee Ansgadudes | Fedinzg | szdude ooty |  Heasouil WINTFIY pwsinadns | dFuan | desil | @eitugou | deesunou 1ATFIY
uvndsinida Hiudea Mnuvasiades Mnunasindaides niuneiudos #1989 wdsindades | Auvdsiuin | i Mnuvasiuiia vaeiar tida Frinudaa Leq2ahr | dFudedddsu | szdudsatalu* Uiuanaudn L90 \HBesunqu
(Hz) ) @) (i) (w,) | Bewdsermisthafes (u) | Beduweaiudes () | fawdsenansthadss () ) (dBA) (dB(A)) wasduides () | (dB(A) (dB(A)) e (dB(A) (dB(A)) (dB(A) | d5udls (dB(A)) | (dB(A)) (dB(A) k70 (dB(A)) (dB(A)) (dB(A)) | (dB(A) (dB(A)) (dB(A)) £10 dB(A)
wille thuitnendduiies 1000 1 0.00 1 1.50 29.00 9.00 20.00 2.00 9.22 | 20.01 | 29.04| 0.19 109 | 1395 80.00 29.04 70.74 56.79 70.75 32.00 38.75 12.73 54.10 58,66 sy 4.56 15 57.16 47.20 9.96 sy
fziuoen 91A15MEYY 3 'l.léu 1000 1 0.00 1 1.50 11.00 0.50 10.50 2.00 2.06 | 10.51 | 11.10 1.47 8.58 22.42 80.00 11.10 79.09 56.67 79.17 32.00 47.17 26.75 54.10 58.59 H 4.49 2 56.59 47.20 9.39 HY
) 3% poulafiilon 8 *ﬁyu 1000 1 0.00 1 1.50 22.00 132 20.68 2.00 240 | 20.69 | 22.05 1.03 6.01 2091 80.00 22.05 73.13 52.22 73.15 32.00 41.15 14.84 54.10 56.27 Wy 217 4.5 51.77 47.20 4.57 Wy
e« * sefuidoadedeissey 10 4 inuvasidades
* Yagtuduiiewile fienziueen LLﬁxﬁﬂ1ﬁﬁ%’m@uﬂ‘i’ﬂq& 2 3. i transmission loss 32 dB(A)
o ysgusTiUdsais 24 w. auUsEniAeuznssINsAAReLIYIIIRRTUT 15 (1.A.2500) Fas Awuamnspiussiuidedasiily
e g gsgusedudnasunIu MassnARoinssuMsAIndoNWiARtuTl 29 (1.A.2550) Bae fmussasgiusEiudssUNIY
el 3 ¢ nsAwamszRudssiaenuds (aifisasnisanides)
il Huitdhaidss audides |uvdeindindes | anuge | wwdedudes | anuge X 5298919UU231Y X-1 528899 X-2 528399 mwgehs | A B d | A+B-d |FresnelN| IL spdudoe | ssesvinesvdng | ssdudes | dedivinm szfuiiee Ansgadudes | Fedinzg | szdude Goellagtu |  Heasouil WINTFIY pwsiadns | dFuan | desil | @eitugou | deesunau 1ATFIY
uvdsinuda Hiudea Mnuvasiiades Mnunasindades Ao #1989 wdsindades | Auvdaiuin | riwdh Mnuvasiniia vaeiar tida Frinudaia Leq2ahr | dFudedldsu | szdudsatalu* Uiuanaudn L90 \HBesunqu e
(Hz) ) @) (i) (w) | Bewdsermisthafes () | Beduweaiudes () | fawdsenasthades () ) (dBA) (dB(A)) wasduides () | (dB(A) (dB(A)) fada (dB(A) (dB(A)) (dB(A) | d5udies (dB(A)) | (dB(A)) (dB(A) k70 (dB(A)) (dB(A)) dB(A] (dB(A) (dB(A)) (dB(A)) £10 dB(A)
wile thuitnendduiies 1000 1 0.00 1 1.50 29.00 9.00 20.00 2.00 9.22 | 20.01 | 29.04| 0.19 109 | 1395 52.00 29.04 4274 28.79 42.75 32.00 10.75 -15.27 54.10 54.11 sy 001 7 47.11 47.20 -0.09 sy
fziuoen 91A15MEYY 3 'l.léu 1000 1 0.00 1 1.50 11.00 0.50 10.50 2.00 2.06 | 10.51 | 11.10 1.47 8.58 22.42 52.00 11.10 51.09 28.67 51.17 32.00 19.17 -1.25 54.10 54.11 H 0.01 7 47.11 47.20 -0.09 HY
) 3% poulafiilon 8 *ﬁyu 1000 1 0.00 1 1.50 22.00 132 20.68 2.00 240 | 20.69 | 22.05 1.03 6.01 2091 52.00 22.05 45.13 24.22 45.15 32.00 13.15 -13.16 54.10 54.10 Wy 0.00 7 47.10 47.20 -0.10 Wy
e« * seiudssdieddisrer 10 3 nnudstidadsiiimsinauntienmsiivindeaeuninuden wun 4 i SlA Tranmission loss 32 dB(A) (84-32 = 52 dB(A))
* Yagtuduiiewmile fienziueen LLaxﬁm‘lﬁﬁ%ﬂaun‘i’mqa 2 3. i1 transmission loss 32 dB(A)

= yasgsziudionads 24 . mudsemAnaznssuMsauadenwifatuil 15 (w.f.2560) Gos fmunnasguseiudodasialy

o ypsgIusEAUdEIsUNIL mudsEnAREnsIINSAIRdeLWANARTUR 29 (.A.2550) (303 AMuunuasgIUsERUEBITUNMIY

3.9-1




AANUIN 4.10

S18N1SAUIUAT OTTV wag RTTV



FIB9UNTAIUIN OTTV was RTTV

FalAsans AaRl Faamuausall 21A15 C
4 - g
FaLiFIN0 AMUBILTD B.UNAZHN A TALT
FARIAS 21ANTVTRLNUWNANAE
- ol o idy -
salasanng AninaaLd

F
P siuALUaNA ANTNNAST

mmqwmu‘%nm (FL.ToFL.) 3 wme

s J

A1 OTTV 18481A9 22.08 ﬂﬁﬂﬂﬂ'\i‘]dlﬂﬂ‘i

o o

A1 RTTV 22421A19 9.60 AAAARANTIUNAT

MuazdanAn OTTV uaz RTTV

ST nidlilfauas  gau
AN 15.40 8.81 1272 AMARAMNITNINAT
A NNE TOFFDANTNINAST
A NE TNFRAANTNINAT
A ENE TRFRAAIITINAT
A E 15.40 63.28 18.10 AMFAAANTNINAT
i NSE TRFRAANTNINAT
A SE TFFHRANTNINAT
A SSE TOFFRANTININAST
A S 15.40 63.02 3541 TmsisiamnsammT
A SSW TRFFRRNTNINAT
A SW TNFFARNTNINAT
i WSW TFFRAIININAST
Ad W 15.40 60.84  18.59 AMFFIAAITNINAST
i WNW TNRFDATNINAT
i NwW TABIARRANTNINAT
i NNW AMFRAMITNINAT
NAIA 9.60 9.60 ARARDANTNINAT
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FIBUNTAIUIN OTTV waz RTTV

L.

THANS wun U | ™ | SF SC Q
sq.m w/sq.m.’c ("c) watt

] 421.04 1.1 14 6,484.02
Nl uas (n1svinAuiau) 287.60 1.7 3 1,466.73
niiTfuas (N17ussd) 287.60 11.4- 0.325 1,065.54v
smANTRUT VN 9,016.29
FudtrTaity 421.04 ANTNINAT
Q 1DINIAL 6,484.02 ARG
AN OTTV aadNtiaiiu 15.40 IFBBANINNAT
PuRniTL s 287.60 ANTNNAT
Q r9n1sTL s Ay 2,532.27 dm6l
AN OTTV 1asntialufauas 8.81 AMFFAMITNINAT
RufTmnadia N 70864 ATINAT
Q veailaviavun 9,016.29 Imsl
Fin OTTV veamiadnudl 12.72 WFRRANTNINAT

TUANI _ i U ™ | SF | SC Q

sq.m w/sg.m.’c ("c) watt

NIRRT 358.15 1.1 14 5,515.59
nilalfauas (nMsuaAnFew) 21.41 1.7 3 109.17
nidalifauas (N9 weisag) 21.41 | 179 [ 0325 1,245.24
samANHTRUT IR 6,869.99
Fuitaitu 358.15 AT NINAT
Q 1RIHITL 5,515.59 A6
A1 OTTV 19RTIaAL 15.40 IPBIFRAITNNAT
PRt 2141 PIINNAT
Q reantisTfauag 1,354.40 mel
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AN OTTV 1aantialilfauay 63.28 ARFIABAAITNINAT
FuARTIaTiA E 379.56 MNININAST
Q eamifaviavun 6,869.99 dmsl
Ain OTTV veaniieduil 18.10 ImFIFRANINNAT

ey i U ™ | sF | scC Q

sg.m w/sq.m.’c (‘c) watt

ST 410.85 1.1 14 - - 6,327.09
nillfauas (nsvtAusau) 297.79 1.7 3 - - 1,518.72
riialilsauas (N9usisad) 297.79 - - 1782 0.325 ' 17,246.46
samANHTRUT IR 25,092.28
AufiTaity 410.85 ANTNINAT
Q 1DINLITL 6,327.09 A6
A1 OTTV 1NTISAL 15.40 ARBIBOANTIINAT
MuTTildausa 297.79 BNTNNAT
Q paaHiis Tl auaq 18,765.19 dmsl
AN OTTV 1asntialufauay 63.02 JRFARAAITININAT
RufuiTmnafia S 708.64 MATINUAST
Q veamilaviavmn 25,092.28 M6
An OTTV 1eaniieduil 3541 TRFIAAANTNINAS

ailas i U ™ | s | sc Q

sg.m w/sg.m.’c (‘c) watt

ST 348.99 1.1 14 - - 5,374.40
nilalfuas (st uiau) 26.37 1.7 3 - . 134.49
niaTusauas (N9ussg) 26.37 - - 1715 0325| 1,469.80
samANFRLT IR 6,978.68
Rufindaiiy 348.99 ANTNINAT
Q UDINIAL 5,374.40 Am6i
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WA

AN OTTV 1eHilaiu 15.40 IRFFBANININAT
NufTatusauaa 26.37 ANTNINAT
Q paaniiTfauaq 1,604.28 sl
AN OTTV 1asntialusauas 60.84 MFIFIAMITNINAT
PuRkTannafia W 375.36 ANINNAST
Q veauilariavn 6,978.68 Imel
Fin OTTV Teariaduil 18.59 IRFIFAANTINNAT
w1AN OTTV 19481A19
oTTV = Y (OTTVixAi)
DA
= 18,363.13+6,869.99+25,092.28+6,978.68
2,172.19
= 47,957.23 INFFBANTNINAT
2,12.19
= 22.08 FRFBDATNINAT
o M v { ™™ ] s{ sc] a
sq.m w/sg.m.’c (‘c) watt
ST 216.18 0.8 12 - - 2,075.35
nilalfauas (nsunAmsau) - . - . - .
nilaTusauas (N9usag) : - . . - -
samAIFaLT I 2,075.35
RufivdapmTsiu 216.18 AN NINAT
Q 1DINITINL 2,075.35 dml
AN RTTV I99UAIATNTINAL 9.60 IMFIFIAAITININAT
PuTiaTefous - FINTNINAT
Q 129H1iT1fauaq - o6
AN RTTV 1a9ntialsauas - TsFiaR1IT AT
Aufvdann 216.18 ANTMINAT
Q TeadsAiavan 2,075.35 dmel
AN RTTV 189UAIAWTINTAL 9.60 TMFARBANTNINAS
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F1897UNITATUIN OTTV Az RTTV

4 o ada . . 2
dalpsanng AAF 3405VL0LUAA1UN B1ANT B 3 TU
dl a a
ARLTLIN RAERIEG B.UNATHY 2. T0L3
FUABNANG aNANTTaT N URN AN Al
a2 o o -
nealATanNIg FNIRTAY

I e
A1AINUNLTUBINA BN NNLNGS

AYNEITBILTIN (FL. TOFL.) 3 AT

[ %

A1 OTTV 2a921A15 16.54 NARBANISINAS

o

A1 RTTV 22921A15 9.60 PARAAITINNAST

28azIREAAN OTTV hay RTTV

DS pdalilfange  9ou
AN 15.40 8.81  13.39 4RAAAAITNINAT
7im NNE TRFTFRANTIUNAT
A NE TRFTFAANTIUNAT
7im ENE TRFTHRANTIUNAT
A E 15.40 - 15.40 1RBFARANTININAT
7im NSE TRFTFIAANTIUNAT
i SE TRFTFRANTIUNAT
i SSE TRFTFAANTIUNAT
A 'S 15.40 63.02  20.18 JAFAANIINNLNAT
7iM SSW TRFTFRANTIUNAT
A SW TRFTFAANTIUNAT
7im WSW TRFTFAANTIUNAT
naw 15.40 - 15.40 1RBFARANIININAT
M WNW TRFTFAANTIUNNAT
A NW TRFTFAANTIUNAT
A NNW TRFTFAANTIUNNAT
PRIAN 9.60 9.60 IRGAAANIININAST
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F1E97UNITATUINE OTTV WAz RTTV

)

=L
=
=

THANIS U ™ SF sC Q

sg.m w/sg.m.’c ("c) watt

WIS 586.92 1.1 14 9,038.60

nilaly fauad (NN ANNTEL) 257.32 1.7 3 1,312.33

padalyFauas (NTuHS9R) 257.32 - - 11.4 0.325 953.37

suANH e TN 11,304.30

Nuaieedadi 586.92 ANINLNAT

Q 209Nl 9,038.60 AR

AN OTTV 284NN 15.40 ARAFAANTNINAT

Noufiedalfauaa 257.32 A1319LHMAT

Q 2a9u1slfaaq 2,265.70 dm6l

AN OTTV Tavniialisenas 8.81 ARAFAANTNINAT

Nufieanadia N 844.24 Hm1919LUMT

Q FearsTarian 11,304.30 Im61

A1 OTTV F09tiadu 13.39 1RAFDANTNINAT

TUANTI Nuadi U D SF SC Q

sg.m w/sg.m.’c ("c) waltt

HITaRIL 178.79 1.1 14 2,753.32

nilal faugd (NN ANNTaL) - 1.7 3 -

pada T auas (NFuSIR) - 179 |  0.325 -

AL e TN 2,753.32

Nuafiedadi 178.79 ANINLNAT

Q 19Nl 2,753.32 dms

AN OTTV 284NN 15.40 1RAFDANTNINAT

NuTieTalsauaa - ANTNLUAT

Q 299u1slfaaq Tl
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AN OTTV TavnNiialisenas - ARFFARINLNAT

Nufienonnafie £ 178.79 ANTNLNAT

Q FearsTaian 2,753.32 dn6

A1 OTTV F09tiadE 15.40 1RAFDANTNINAT

TUANTI Nuadi U D SF SC Q

sg.m w/sg.m.’c ("c) watt

WIS 759.58 1.1 14 - - 11,697.49

nilaly fauad (NN ANNTEL) 84.67 1.7 3 - - 431.79

padalyFanas (NTuiS9R) 84.67 - - 1782 | 0325 4,903.37

uANE e TN 17,032.65

Nuafieedadi 759.58 ANINLNAT

Q 19Nl 11,697.49 Jmsl

AN OTTV 284NN 15.40 1RAFAANTNINAT

NuTieTaTsauaq 84.67 ANTINLUAT

@R TR ADSISIESVEN 5,335.16 dm60

AN OTTV Tavniialisenas 63.02 TAFAANIINNLNAT

Nufienonnefia S 844.24 MNTNLHAT

Q TeuTiaranun 17,032.65 dmel

A1 OTTV F09tiad 20.18 3RFAAAIINNLNAT

TUANTI Noadi U D SF SC Q

sg.m w/sg.m.’c ("c) watt

AT 178.79 1.1 14 - - 2,753.32

ilall faugd (NN ANNTaL) - 1.7 3 - - -

padalyFanas (NTuiS9R) - - - 1715 | 0.325 -

3UANNF BTV 2,753.32

Nuaieedadi 178.79 AT NLNAT

Q 109N 2,753.32 dms
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PAIA

AN OTTV 284NN 15.40 1RAFAANTNINAT
Nufientalsauaq - ANTNLUAT
Q 2a9u1slfaaq - dme
AN OTTV TavnNiialisenas - ARFFAR1INNLNAT
NouTienonnafian w 178.79 M13LNAT
Q entiarauun 2,753.32 Im6l
A1 OTTV F09tiad 15.40 ARAFAANTNINAT
AN OTTV 218481A19
oTTV = D (OTTVixAi)
YA
= 2,753.32+844.24+178.79+844.24
2,046.06
= 33,843.59 TRFFAATINAT
2,046.06
= 16.54 TRFFAMATIUNAT
TR A u D SF sC Q
sg.m w/sg.m.’c ("c) watt
AOREN 1,128.58 0.8 12 - - 10,834.37
ik Tilfanas (nshaaudaw) - - - - - -
pdalt fuAT (NFUHSIR) - - - - - -
ATV 10,834.37
Nufndspnuiaiiy 1,128.58 ANTINLNAT
Q 209K 10,834.37 61
AN RTTV 2890A89ANHITIa7U 9.60 IRFFDANINNLNAT
Nufiedaldsauaa - AN9INLNAT
Q 19Nt Tl faas - 2Lzl
AN RTTV 1a9niialisauas - TBFAAITNINAT
Nufivdsan 1,128.58 HN9LNAT
Q V0emAIANTIMNA 10,834.37 Im61
AN RTTV 2890a9ANHIafU 9.60 IRFFDANINNLNAST
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TAsen15 Davintl Saesm wausd aun (EASTINY RESORT & SPA)
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e
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1. svvneiheenanfaaunmelaslfiedosguinnuuiumieumeesndeuasluludaiudldlimu
dudafudlivuiuiuasuueimsaeiifontfigudsds lddedldiedosgui

2. wihowheuarenmeludafiui Imaﬁl%’l,ﬂ%'aﬁmﬁml,iaﬁugq (high pressure pump) 3ad1
Hiangluds warUSnaLLAE TR0 URIT AL DINVUAATIUAZN DU
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5% U3uas 100 @/ 100 .
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7. 52Un81198NUNUANY WAz LATOIFUUILUUINBDNIINGT

2114 N1saeviauazetndufvnlY azluddudvinldldfusazduivinlduuaiasnsauiy

wedosiutymnisuiaurauildvesiosin

3-1



AMARNUIN .

HAN1IATIVINAMUNNBINTALALHYS



/_.._ Environment Research & Technology Company Limited
- f : j 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

envi research
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name
Address 53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Project Name . Tasams Saviadt S@esn woud mih (EASTINY RESORT & SPA)

Thai Environment Co., Ltd.

Project Location

sapwstszmilfia 7 duanuasilia dunatnsazap dandasays
Sampling Source :  Ambient Air Quality

L 2 [}
Sampling Point ustmiinnlasins

GPS. Coordinate

UTM (WGS84) 47P 0708471 E, 1431617 N

Sampling Date : December 19-22, 2021 Analysis No. : AB1538/2564
Sampling Time : 09:10 Received Date s December 23, 2021
Sampling Method ¢ U.S. EPA 40 CFR Part 50 Analytical Date : December 23-29, 2021
Sample Condition : Good Report Date : December 29, 2021
Sampling By ¢ MrAssada Chaiyawong
Analyzed By : Environment Research & Technology Co., Ltd.
s : Result 1
Parameter Unit Method of Analysis Dec 19-20, 21| Dec 20-21, 21| Dec 21-22, 21 Standard
Total Suspended Particulate . . .
(TSP) 24 Hours Average mg/m3 | Hi-Volume, Gravimetric Method 0.106 0.137 0.147 0.330
Particulate Size Less Than < ;
10 Micron (PM10) magpems | DIL0&iz Selective, 0.048 0.072 0.080 0.120
24 Hours Average Hi-Volume, Gravimetric Method

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).

-—_’ S
a4
envi research 5o 257 ScoEs
Y omoQ ®wO [)‘
ENVIRONMENT RE&;.@/:R(;H&TECWUD
(Ms.Natnicha Sermmatiwong) ~—(Ms.Panicha Promchai)
Laboratory Reviewer Laboratory Supervisor

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

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name
Address

Project Name

Thai Environment Co., Ltd.

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000

Tasams Savadt Saasn wous ath (EASTINY RESORT & SPA)

Project Location soewsUszmiila 7 duavueslsa dunauneazys SaniaTays
Measured Source :  Ambient Air Quality

Measured Point uiAnilasens
GPS. Coordinate

Measured Date

UTM (WGS84) 47P 0708471 E, 1431617 N
December 19-20, 2021

Measured By Mr.Assada Chaiyawong

Analyzed By Environment Research & Technology Co., Ltd.

Measured Instrument : CO NDIR Analyzer Horiba Model APMA-370 Serial Number GFBOBLNC

Reported Number ¢ ASC412-CO-2564 Report Date ¢ January 7, 2022
3
Interval Time 1hr A‘Zesult €9 (mglmslhr Ave Standard!/
09:00 - 10:00 0.5 -
10:00 - 11:00 0.5 -
11:00 - 12:00 0.5 -
12:00 - 13:00 0.5 -
13:00 - 14:00 0.5 -
14:00 - 15:00 0.5 -
15:00 - 16:00 0.5 -
16:00 - 17:00 0.5 0.5
17:00 - 18:00 0.6 0.5
18:00 - 19:00 0.6 0.5
19:00 - 20:00 0.7 0.6
20:00 - 21:00 0.8 0.6
21:00 - 22:00 0.8 0.6
22:00 - 23:00 1.0 0.7
23:00 - 00:00 0.9 0.7
00:00 - 01:00 1.0 0.8
— 01:00 - 02:00 0.8 0.8

02:00 - 03:00 0.7 0.8
03:00 - 04:00 0.7 0.8
04:00 - 05:00 0.7 0.8
05:00 - 06:00 0.7 0.8
06:00 - 07:00 0.7 0.8
07:00 - 08:00 0.8 0.8
08:00 - 09:00 0.8 0.7

24 Hours Average 0.7 - -

1 Hour Maximum 1.0 - 34.2

8 Hours Maximum - 0.8 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).

(Ms.Wassana Khunngoen)
Laboratory Reviewer

(Ms.Panicha Promchai)
Laboratory Supervisor
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

. ‘ LT Thung Song Hong, Lak Si, Bangkok 10210
envi research ; ung Song g, Lak Si ingkok
' Tel 0-2954-7745-6 Fax 0-2954-7747
] n

7 E-mail : envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY

Co., LTD.

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name Thai Environment Co., Ltd.
Address

Project Name

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Tasams Baviait 509 wous s (EASTINY RESORT & SPA)

se

a

Project Location Fauwslszmitiia 7 duanuailie Snausazys JWNIATAYS

Measured Source Ambient Noise

Unafiuilasens
UTM (WGS84) 47P 0708409 E, 1431576 N
December 19, 2021

Measured Point
GPS. Coordinate

Measured Date

Measured By Mr.Assada Chaiyawong

Analyzed By

Environment Research & Technology Co., Ltd.
Measured Instrument : Integrating Sound Level Meter Type I, BSWA TECH Model BSWA 309 Serial Number 590085
Reported Number : NCC656/2564

Noise Level For Noise Level For Noise Level For Noise Level For
Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A) [ Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A)
Leq L90 Leq L90o Leq L90 Leq L90

09:00-09:05 53.6 49.0 12:00-12:05 49.4 47.2 15:00-15:05 49.8 48.2 18:00-18:05 47.2 45.5

09:05-09:10 50.5 47.1 12:05-12:10 50.2 47.4 15:05-15:10 51.1 49.1 18:05-18:10 47.4 45.7

09:10-09:15 49.0 46.5 12:10-12:15 49.8 47.5 15:10-15:15 504 48.2 18:10-18:15 48.0 45.8

09:15-09:20 49.8 46.6 12:15-12:20 49.5 47.2 15:15-15:20 49.1 46.8 18:15-18:20 48.2 45.8

09:20-09:25 52.2 494 12:20-12:25 49.3 45.9 15:20-15:25 49.9 47.6 18:20-18:25 47.9 46.2

09:25-09:30 50.1 47.7 12:25-12:30 47.8 45.0 15:25-15:30 50.2 48.2 18:25-18:30 49.5 46.7

09:30-09:35 49.0 46.5 12:30-12:35 49.9 44.8 15:30-15:35 50.2 48.4 18:30-18:35 47.2 45.5

09:35-09:40 48.7 46.3 12:35-12:40 48.7 46.3 15:35-15:40 48.9 46.9 18:35-18:40 47.9 46.1

09:40-09:45 48.8 46.4 12:40-12:45 48.0 45.6 15:40-15:45 50.9 48.1 18:40-18:45 47.4 45.7

09:45-09:50 50.1 46.6 12:45-12:50 47.5 45.0 15:45-15:50 52.6 49.9 18:45-18:50 48.6 46.0

09:50-09:55 49.0 46.2 12:50-12:55 47.2 44.7 15:50-15:55 49.0 46.9 18:50-18:55 47.3 46.1

09:55-10:00 51.0 47.8 12:55-13:00 49.5 46.7 15:55-16:00 51.5 49.2 18:55-19:00 48.9 46.6

10:00-10:05 50.4 48.0 13:00-13:05 49.4 47.1 16:00-16:05 50.1 46.9 19:00-19:05 50.1 47.8

10:05-10:10 51.0 48.1 13:05-13:10 49.4 46.5 16:05-16:10 49.5 47.4 19:05-19:10 48.9 47.1

10:10-10:15 50.9 48.5 13:10-13:15 50.2 47.9 16:10-16:15 51.2 46.0 19:10-19:15 48.9 45.8

10:15-10:20 51.3 47.9 13:15-13:20 48.9 47.0 16:15-16:20 50.9 47.6 19:15-19:20 47.9 45.9

10:20-10:25 49.7 47.1 13:20-13:25 48.9 46.3 16:20-16:25 50.3 48.2 19:20-19:25 47.7 46.1

10:25-10:30 49.7 47.4 13:25-13:30 50.2 47.0 16:25-16:30 50.6 48.1 19:25-19:30 47.7 46.0

10:30-10:35 50.2 47.1 13:30-13:35 49.7 47.9 16:30-16:35 48.6 46.8 19:30-19:35 48.6 46.4

10:35-10:40 48.9 46.6 13:35-13:40 49.0 47.3 16:35-16:40 49.6 47.1 19:35-19:40 47.3 45.3

10:40-10:45 50.1 47.6 13:40-13:45 49.1 47.0 16:40-16:45 48.6 47.2 19:40-19:45 47.5 45.0

10:45-10:50 51.0 48.6 13:45-13:50 51.0 48.3 16:45-16:50 51.3 48.2 19:45-19:50 47.4 46.0

10:50-10:55 50.1 48.0 13:50-13:55 51.2 48.7 16:50-16:55 50.9 48.4 19:50-19:55 47.5 45.9

10:55-11:00 49.4 47.8 13:55-14:00 51.9 48.4 16:55-17:00 49.1 47.1 19:55-20:00 46.9 45.5

11:00-11:05 49.6 46.7 14:00-14:05 50.3 48.7 17:00-17:05 50.5 46.7 20:00-20:05 49.6 46.1

11:05-11:10 49.8 46.7 14:05-14:10 48.9 46.7 17:05-17:10 49.0 474 20:05-20:10 47.4 45.2

11:10-11:15 50.4 47.7 14:10-14:15 48.5 46.0 17:10-17:15 48.6 47.0 20:10-20:15 46.7 45.4

11:15-11:20 50.0 47.5 14:15-14:20 51.7 46.5 17:15-17:20 49.9 48.1 20:15-20:20 46.5 45.1

11:20-11:25 48.8 46.7 14:20-14:25 49.5 47.4 17:20-17:25 48.8 47.4 20:20-20:25 47.0 45.1

11:25-11:30 49.0 47.1 14:25-14:30 48.7 46.2 17:25-17:30 48.9 47.5 20:25-20:30 48.5 44.8

11:30-11:35 49.4 46.6 14:30-14:35 49.3 47.3 17:30-17:35 49.4 47.3 20:30-20:35 46.3 44.0

11:35-11:40 514 47.9 14:35-14:40 50.3 47.9 17:35-17:40 49.1 46.5 20:35-20:40 46.8 44.2

11:40-11:45 49.8 474 14:40-14:45 51.2 46.9 17:40-17:45 494 47.0 20:40-20:45 46.3 43.9

11:45-11:50 50.3 48.1 14:45-14:50 49.1 46.9 17:45-17:50 50.2 46.8 20:45-20:50 44.8 43.3

11:50-11:55 49.6 46.8 14:50-14:55 50.3 46.4 17:50-17:55 48.4 46.5 20:50-20:55 46.1 43.7

11:55-12:00 50.3 47.5 14:55-15:00 49.3 47.6 17:55-18:00 48.8 45.4 20:55-21:00 45.1 42.7
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Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

R e eatcli ‘ ni Thung Song Hong, Lak Si, Bangkok 10210
~ =8 Tel 0-2954-7745-6 Fax 0-2054-7747

" om n E-mail : envi@enviresearch.co.th

NoLogY Co., LTD.

www.enviresearch.co.th

ENVIRONMENT RESEARCH & TECH
- Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name Thai Environment Co., Ltd.
Address

Project Name

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Tasems Bavidil Saasn uaud s (EASTINY RESORT & SPA)

Project Location sauwsUszmiilia 7 duswuesIe dunoueaza Saniaray3

Measured Source Ambient Noise

. a ¥ A
Measured Point UStmNwnlasinis
GPS. Coordinate

Measured Date

UTM (WGS84) 47P 0708409 E, 1431576 N
December 19-20, 2021

Measured By Mr.Assada Chaiyawong

Analyzed By

Environment Research & Technology Co., Ltd.

Measured Instrument : Integrating Sound Level Meter Type Il, BSWA TECH Model BSWA 309 Serial Number 590085
Reported Number : NCC656/2564
Noise Level For Noise Level For Noise Level For Noise Level For
Interval Time | S minutes, dB(A) [ Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A)
Leq L90 Leq L90 Leq L90 Leq L90

21:00-21:05 47.6 43.8 00:00-00:05 40.4 38.2 03:00-03:05 41.2 36.2 06:00-06:05 50.1 42.9

21:05-21:10 45.2 43.6 00:05-00:10 40.4 37.8 03:05-03:10 37.8 33.9 06:05-06:10 55.2 43.4

21:10-21:15 45.3 43.5 00:10-00:15 41.2 38.6 03:10-03:15 39.6 34.5 06:10-06:15 49.3 43.2

21:15-21:20 45.0 43.0 00:15-00:20 41.6 38.5 03:15-03:20 39.1 36.0 06:15-06:20 46.7 43.2

21:20-21:25 45.7 43.2 00:20-00:25 40.1 37.7 03:20-03:25 42.2 38.4 06:20-06:25 46.1 42.4

21:25-21:30 44.4 42.8 00:25-00:30 41.0 38.8 03:25-03:30 40.0 35.4 06:25-06:30 45.3 43.3

21:30-21:35 45.7 43.1 00:30-00:35 41.8 39.3 03:30-03:35 38.7 36.4 06:30-06:35 46.9 43.9

21:35-21:40 45.6 42.6 00:35-00:40 40.2 37.1 03:35-03:40 39.3 35.9 06:35-06:40 46.2 44.2

21:40-21:45 44.5 43.3 00:40-00:45 47.3 37.9 03:40-03:45 37.1 34.3 06:40-06:45 46.4 44.6

21:45-21:50 45.0 43.0 00:45-00:50 46.4 38.0 03:45-03:50 37.2 35.2 06:45-06:50 46.1 43.9

21:50-21:55 45.4 42.6 00:50-00:55 41.7 37.4 03:50-03:55 39.1 35.7 06:50-06:55 48.5 45.1

21:55-22:00 43.9 42.1 00:55-01:00 46.5 36.8 03:55-04:00 38.5 35.3 06:55-07:00 46.2 44.5

22:00-22:05 44.6 42.8 01:00-01:05 41.7 37.1 04:00-04:05 38.7 35.3 07:00-07:05 46.3 44.9

22:05-22:10 44.4 42.3 01:05-01:10 39.6 36.5 04:05-04:10 40.2 36.6 07:05-07:10 46.6 44.7

22:10-22:15 43.9 41.7 01:10-01:15 39.7 35.8 04:10-04:15 38.3 36.1 07:10-07:15 51.1 46.1

22:15-22:20 43.9 41.5 01:15-01:20 40.1 35.8 04:15-04:20 37.6 35.0 07:15-07:20 47.7 45.8

22:20-22:25 43.2 41.9 01:20-01:25 40.1 36.8 04:20-04:25 38.3 35.7 07:20-07:25 50.2 46.9

22:25-22:30 44.1 42.0 01:25-01:30 40.7 36.7 04:25-04:30 38.9 36.1 07:25-07:30 50.9 47.6

22:30-22:35 43.2 41.6 01:30-01:35 38.6 34.8 04:30-04:35 39.6 37.4 07:30-07:35 48.6 46.7

22:35-22:40 44.8 41.3 01:35-01:40 40.9 37.3 04:35-04:40 41.1 39.1 07:35-07:40 48.9 46.3

22:40-22:45 44 .4 41.7 01:40-01:45 41.2 37.2 04:40-04:45 39.6 37.7 07:40-07:45 52.1 46.9

22:45-22:50 43.3 41.0 01:45-01:50 40.4 36.9 04:45-04:50 39.2 36.4 07:45-07:50 52.1 47.2

22:50-22:55 43.5 41.7 01:50-01:55 46.1 36.6 04:50-04:55 41.0 37.5 07:50-07:55 53.0 47.6

22:55-23:00 45.5 42.0 01:55-02:00 40.7 36.6 04:55-05:00 42.2 41.0 07:55-08:00 49.1 46.1

23:00-23:05 46.6 40.4 02:00-02:05 39.0 35.9 05:00-05:05 41.3 38.8 08:00-08:05 49.6 45.1

23:05-23:10 43.6 40.6 02:05-02:10 41.0 37.0 05:05-05:10 43.9 40.0 08:05-08:10 48.5 45.6

23:10-23:15 44.1 39.8 02:10-02:15 38.7 34.8 05:10-05:15 45.7 40.2 08:10-08:15 49.9 45.9

23:15-23:20 42.2 39.7 02:15-02:20 38.7 35.6 05:15-05:20 42.4 39.9 08:15-08:20 49.8 44.7

23:20-23:25 43.6 39.8 02:20-02:25 39.2 35.2 05:20-05:25 424 41.1 08:20-08:25 46.8 44.4

23:25-23:30 42.6 38.6 02:25-02:30 37.8 34.8 05:25-05:30 43.3 41.6 08:25-08:30 46.6 44.6

23:30-23:35 43.1 38.6 02:30-02:35 39.8 35.8 05:30-05:35 44.8 41.2 08:30-08:35 47.9 44.6

23:35-23:40 44.0 39.8 02:35-02:40 38.2 35.2 05:35-05:40 45.6 42.6 08:35-08:40 47.2 44.5

23:40-23:45 40.7 37.6 02:40-02:45 39.9 35.8 05:40-05:45 44.4 41.8 08:40-08:45 53.1 45.5

23:45-23:50 40.1 36.8 02:45-02:50 40.5 35.8 05:45-05:50 44.1 41.5 08:45-08:50 57.6 46.0

23:50-23:55 40.2 36.7 02:50-02:55 39.3 34.8 05:50-05:55 44.2 39.8 08:50-08:55 53.6 46.1

23:55-00:00 41.5 38.9 02:55-03:00 38.6 34.3 05:55-06:00 43.5 40.0 08:55-09:00 52.8 47.3
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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

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name Thai Environment Co., Ltd.
Address

Project Name

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Tasans Bariail 3o uaud st (EASTINY RESORT & SPA)

Project Location souwsUsizmiida 7 duanuesiiia dunauazys Jinianals

Measured Source Ambient Noise

Measured Point ustmiwnlassnis

GPS. Coordinate

UTM (WGS84) 47P 0708409 E, 1431576 N

Measured Date :  December 20, 2021
Measured By : Mr.Assada Chaiyawong
Analyzed By + Environment Research & Technology Co., Ltd.

Measured Instrument : Integrating Sound Level Meter Type Il, BSWA TECH Model BSWA 309 Serial Number 590085
Reported Number : NCC656/2564

Noise Level For Noise Level For Noise Level For Noise Level For
Interval Time | S minutes, dB(A) | Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A) | Interval Time | 5 minutes, dB(A)
Leq L90 Leq L90 Leq L90 Leq L90

09:00-09:05 52.9 46.9 12:00-12:05 48.9 46.7 15:00-15:05 53.7 50.8 18:00-18:05 49.8 47.5

09:05-09:10 51.0 45.2 12:05-12:10 49.6 46.8 15:05-15:10 52.7 50.8 18:05-18:10 49.9 48.2

09:10-09:15 48.0 45.8 12:10-12:15 47.8 46.1 15:10-15:15 56.4 51.1 18:10-18:15 50.3 48.7

09:15-09:20 52.9 44 .4 12:15-12:20 50.2 48.2 15:15-15:20 55.3 50.9 18:15-18:20 50.6 47.2

09:20-09:25 47.2 44.2 12:20-12:25 50.0 48.0 15:20-15:25 55.0 51.4 18:20-18:25 47.6 46.1

09:25-09:30 48.4 44 .4 12:25-12:30 50.6 48.8 15:25-15:30 53.6 51.9 18:25-18:30 474 45.7

09:30-09:35 47.3 44.5 12:30-12:35 52.5 50.7 15:30-15:35 53.2 51.3 18:30-18:35 50.2 46.2

09:35-09:40 49.8 44.9 12:35-12:40 52.3 49.2 15:35-15:40 55.1 51.3 18:35-18:40 49.8 46.8

09:40-09:45 49.3 45.7 12:40-12:45 52.5 50.7 15:40-15:45 54.5 51.1 18:40-18:45 47.9 46.5

09:45-09:50 47.8 44.7 12:45-12:50 519 49.2 15:45-15:50 55.1 524 18:45-18:50 48.1 45.9

09:50-09:55 47.6 45.5 12:50-12:55 53.5 51.0 15:50-15:55 53.4 51.0 18:50-18:55 50.9 45.8

09:55-10:00 45.8 43.7 12:55-13:00 52.9 51.2 15:55-16:00 53.2 50.9 18:55-19:00 49.6 46.1

10:00-10:05 46.4 44.3 13:00-13:05 52.1 49.8 16:00-16:05 55.3 52.0 19:00-19:05 46.6 44.5

10:05-10:10 48.1 44.2 13:05-13:10 52.3 50.2 16:05-16:10 54.5 51.5 19:05-19:10 47.1 45.7

10:10-10:15 47.5 45.1 13:10-13:15 51.5 49.8 16:10-16:15 53.0 50.8 19:10-19:15 46.9 45.1

10:15-10:20 50.3 45.8 13:15-13:20 53.3 50.9 16:15-16:20 51.9 50.6 19:15-19:20 46.7 44.2

10:20-10:25 48.9 46.6 13:20-13:25 53.3 51.5 16:20-16:25 52.5 50.5 19:20-19:25 46.4 44.6

10:25-10:30 48.2 45.7 13:25-13:30 52.6 50.0 16:25-16:30 52.8 50.8 19:25-19:30 46.5 44.8

10:30-10:35 48.3 45.9 13:30-13:35 52.6 49.7 16:30-16:35 53.5 514 19:30-19:35 46.4 44.8

10:35-10:40 48.8 46.2 13:35-13:40 52.2 50.3 16:35-16:40 52.9 50.9 19:35-19:40 48.9 45.0

10:40-10:45 50.6 47.6 13:40-13:45 51.8 49.3 16:40-16:45 55.4 50.8 19:40-19:45 46.3 44.8

10:45-10:50 50.3 47.1 13:45-13:50 514 49.7 16:45-16:50 53.4 51.0 19:45-19:50 46.4 44.4

10:50-10:55 50.7 48.3 13:50-13:55 53.4 514 16:50-16:55 53.8 50.8 19:50-19:55 46.2 44.3

10:55-11:00 50.8 48.3 13:55-14:00 52.8 50.0 16:55-17:00 54.0 50.7 19:55-20:00 46.9 44.5

11:00-11:05 49.4 47.3 14:00-14:05 52.7 50.2 17:00-17:05 52.7 51.1 20:00-20:05 47.1 44.3

11:05-11:10 49.8 47 .2 14:05-14:10 52.9 50.3 17:05-17:10 52.8 50.6 20:05-20:10 46.9 44.9

11:10-11:15 49.1 46.8 14:10-14:15 52.1 49.8 17:10-17:15 52.9 50.4 20:10-20:15 45.7 43.8

11:15-11:20 48.0 46.3 14:15-14:20 51.9 49.2 17:15-17:20 52.4 50.3 20:15-20:20 46.4 44 .3

11:20-11:25 47.8 45.7 14:20-14:25 53.4 51.0 17:20-17:25 52.7 50.0 20:20-20:25 46.2 44.7

11:25-11:30 49.1 46.6 14:25-14:30 54.8 52.0 17:25-17:30 52.1 50.3 20:25-20:30 46.7 44.6

11:30-11:35 48.9 46.5 14:30-14:35 53.7 51.7 17:30-17:35 52.0 49.7 20:30-20:35 46.6 44.6

11:35-11:40 47.8 45.4 14:35-14:40 54.6 51.6 17:35-17:40 513 49.5 20:35-20:40 47.8 45.4

11:40-11:45 47.7 45.8 14:40-14:45 53.9 52.1 17:40-17:45 513 49.7 20:40-20:45 47.8 45.4

11:45-11:50 48.7 45.3 14:45-14:50 54.3 52.3 17:45-17:50 51.3 49.5 20:45-20:50 50.1 45.8

11:50-11:55 47.9 46.0 14:50-14:55 54.1 50.9 17:50-17:55 52.0 50.1 20:50-20:55 49.0 46.3

11:55-12:00 48.4 45.4 14:55-15:00 55.8 51.1 17:55-18:00 51.1 48.8 20:55-21:00 50.9 46.0
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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

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

Thai Environment Co., Ltd.

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Tasams Saviadt 5090 woud &Ll (EASTINY RESORT & SPA)

gaawslszniilia 7 duanuastse é’ﬂmamm:ga ﬁ:'"wf@’naq‘%'

Ambient Noise

uSmiwnlasenis
UTM (WGS84) 47P 0708409 E, 1431576 N
December 20-21, 2021

Mr.Assada Chaiyawong

Environment Research & Technology Co., Ltd.

Integrating Sound Level Meter Type Il, BSWA TECH Model BSWA 309 Serial Number 590085

Reported Number : NCC656/2564
Noise Level For Noise Level For Noise Level For Noise Level For

Interval Time | 5 minutes, dB(A) | Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A)

Leq L90 Leq L90 Leq L90 Leq L90
21:00-21:05 50.2 48.0 00:00-00:05 46.1 40.9 03:00-03:05 39.2 36.5 06:00-06:05 53.1 41.9
21:05-21:10 48.5 44.6 00:05-00:10 46.3 41.2 03:05-03:10 39.1 37.3 06:05-06:10 53.4 41.5
21:10-21:15 48.4 45.2 00:10-00:15 44.9 41.5 03:10-03:15 42.9 37.6 06:10-06:15 54.7 43.2
21:15-21:20 49.5 45.4 00:15-00:20 44.0 40.3 03:15-03:20 394 37.5 06:15-06:20 53.5 41.8
21:20-21:25 48.0 44 .4 00:20-00:25 42.8 40.7 03:20-03:25 39.6 37.7 06:20-06:25 50.9 43.6
21:25-21:30 49.7 46.8 00:25-00:30 48.8 40.9 03:25-03:30 39.3 36.9 06:25-06:30 44.9 42.8
21:30-21:35 49.7 44.5 00:30-00:35 42.1 40.1 03:30-03:35 40.5 37.9 06:30-06:35 44.6 42.1
21:35-21:40 51.5 48.9 00:35-00:40 42.7 40.3 03:35-03:40 39.5 37.6 06:35-06:40 45.0 43.0
21:40-21:45 49.9 42.3 00:40-00:45 42.3 39.7 03:40-03:45 38.8 36.7 06:40-06:45 45.2 43.3
21:45-21:50 50.9 45.6 00:45-00:50 44.9 40.1 03:45-03:50 40.1 37.9 06:45-06:50 45.6 43.5
21:50-21:55 50.0 44.0 00:50-00:55 41.8 39.2 03:50-03:55 39.8 37.2 06:50-06:55 45.4 43.9
21:55-22:00 49.2 41.9 00:55-01:00 41.8 39.3 03:55-04:00 39.0 36.9 06:55-07:00 45.9 43.3
22:00-22:05 50.6 42.0 01:00-01:05 42.9 39.5 04:00-04:05 39.1 36.8 07:00-07:05 51.5 44.1
22:05-22:10 49.7 42.4 01:05-01:10 43.5 39.7 04:05-04:10 38.7 36.7 07:05-07:10 46.0 44.0
22:10-22:15 51.2 43.6 01:10-01:15 42.1 40.2 04:10-04:15 39.8 36.1 07:10-07:15 51.2 44.3
22:15-22:20 51.5 46.2 01:15-01:20 43.6 39.0 04:15-04:20 38.7 36.6 07:15-07:20 46.9 45.1
22:20-22:25 52.5 44.3 01:20-01:25 42.1 40.1 04:20-04:25 41.1 37.4 07:20-07:25 46.6 45.0
22:25-22:30 52.9 46.0 01:25-01:30 41.4 39.9 04:25-04:30 39.4 36.6 07:25-07:30 47.6 454
22:30-22:35 53.7 48.0 01:30-01:35 41.8 39.5 04:30-04:35 40.6 38.8 07:30-07:35 48.5 45.5
22:35-22:40 53.0 46.2 01:35-01:40 42.5 38.9 04:35-04:40 41.0 39.6 07:35-07:40 48.4 45.9
22:40-22:45 53.4 48.8 01:40-01:45 41.5 37.7 04:40-04:45 42.2 40.6 07:40-07:45 49.1 46.6
22:45-22:50 51.3 43.9 01:45-01:50 40.8 38.0 04:45-04:50 45.8 40.2 07:45-07:50 48.7 46.5
22:50-22:55 53.1 46.1 01:50-01:55 40.9 37.7 04:50-04:55 42.0 40.2 07:50-07:55 47.7 45.7
22:55-23:00 52.6 42.9 01:55-02:00 39.4 37.1 04:55-05:00 42.3 40.5 07:55-08:00 48.5 45.5
23:00-23:05 52.0 42.0 02:00-02:05 39.3 36.5 05:00-05:05 42.1 39.7 08:00-08:05 46.8 45.4
23:05-23:10 50.3 43.6 02:05-02:10 39.8 36.5 05:05-05:10 42.4 40.8 08:05-08:10 49.4 46.0
23:10-23:15 46.7 42.7 02:10-02:15 42.9 37.2 05:10-05:15 42.6 40.9 08:10-08:15 51.2 46.1
23:15-23:20 47.5 42.5 02:15-02:20 42.7 36.9 05:15-05:20 55.8 40.5 08:15-08:20 49.6 46.0
23:20-23:25 51.2 44.9 02:20-02:25 40.6 37.4 05:20-05:25 54.6 39.6 08:20-08:25 52.1 45.8
23:25-23:30 51.0 44.0 02:25-02:30 39.5 37.6 05:25-05:30 53.6 40.2 08:25-08:30 48.5 45.6
23:30-23:35 50.8 42.2 02:30-02:35 38.4 36.9 05:30-05:35 50.4 38.8 08:30-08:35 48.7 45.8
23:35-23:40 51.0 42.7 02:35-02:40 38.8 37.2 05:35-05:40 52.0 40.8 08:35-08:40 52.0 45.6
23:40-23:45 49.0 42.5 02:40-02:45 41.9 36.6 05:40-05:45 49.5 39.5 08:40-08:45 46.3 44.8
23:45-23:50 48.1 40.4 02:45-02:50 40.3 36.6 05:45-05:50 45.0 40.6 08:45-08:50 47.7 45.2
23:50-23:55 47.8 41.8 02:50-02:55 41.3 37.4 05:50-05:55 45.0 41.2 08:50-08:55 48.1 46.2
23:55-00:00 46.6 40.7 02:55-03:00 38.8 37.2 05:55-06:00 55.0 42.7 08:55-09:00 57.4 48.0
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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

envl research &

ENVIRONMENT RESEARCH & TECH

NoLoGY Co., LTD.

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name Thai Environment Co., Ltd.
Address

Project Name

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Tasenns Savian Saodn woud aih (EASTINY RESORT & SPA)

Project Location

gauwsUszniile 7 duanuedlse §nansaza a’i’wi‘maq'ﬁ'

Measured Source Ambient Noise

UImfinilasenis
UTM (WGS84) 47P 0708409 E, 1431576 N
December 21, 2021

Measured Point
GPS. Coordinate
Measured Date

Measured By : Mr.Assada Chaiyawong

Analyzed By : Environment Research & Technology Co., Ltd.

Measured Instrument : Integrating Sound Level Meter Type Il, BSWA TECH Model BSWA 309 Serial Number 590085
Reported Number : NCC656/2564

Noise Level For Noise Level For Noise Level For Noise Level For
Interval Time |5 minutes, dB(A) | Interval Time | 5 minutes, dB(A) | Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(A)
Leq L90 Leq L90 Leq L90 Leq L90

09:00-09:05 55.1 45.9 12:00-12:05 64.0 50.1 15:00-15:05 51.8 49.2 18:00-18:05 47.2 45.6

09:05-09:10 54.2 45.0 12:05-12:10 60.1 49.0 15:05-15:10 52.8 50.6 18:05-18:10 48.6 46.1

09:10-09:15 46.7 44.5 12:10-12:15 50.9 48.7 15:10-15:15 51.6 49.5 18:10-18:15 48.6 46.4

09:15-09:20 46.2 43.7 12:15-12:20 50.2 48.8 15:15-15:20 51.9 49.6 18:15-18:20 48.3 46.5

09:20-09:25 47.0 44.5 12:20-12:25 51.6 48.9 15:20-15:25 51.8 49.8 18:20-18:25 49.6 46.4

09:25-09:30 48.5 44.2 12:25-12:30 51.6 49.1 15:25-15:30 51.1 49.3 18:25-18:30 48.9 46.9

09:30-09:35 47.2 44.8 12:30-12:35 50.8 49.3 15:30-15:35 51.9 49.9 18:30-18:35 48.7 47.2

09:35-09:40 55.4 45.8 12:35-12:40 62.0 49.8 15:35-15:40 51.8 50.3 18:35-18:40 49.0 47.6

09:40-09:45 55.6 45.9 12:40-12:45 63.7 51.8 15:40-15:45 52.6 49.6 18:40-18:45 49.0 47.1

09:45-09:50 56.3 46.9 12:45-12:50 65.5 52.0 15:45-15:50 53.3 49.7 18:45-18:50 49.1 47.4

09:50-09:55 57.1 47.0 12:50-12:55 62.4 51.0 15:50-15:55 50.6 48.8 18:50-18:55 48.6 47.3

09:55-10:00 52.7 44.6 12:55-13:00 61.5 51.3 15:55-16:00 50.3 48.6 18:55-19:00 49.1 47.6

10:00-10:05 55.3 45.3 13:00-13:05 59.7 50.3 16:00-16:05 50.5 48.7 19:00-19:05 49.8 47.6

10:05-10:10 55.3 45.3 13:05-13:10 56.3 51.0 16:05-16:10 53.9 48.6 19:05-19:10 53.5 47.7

10:10-10:15 57.0 45.5 13:10-13:15 55.7 49.6 16:10-16:15 51.1 49.0 19:10-19:15 50.1 47.0

10:15-10:20 57.0 47.3 13:15-13:20 58.1 49.6 16:15-16:20 50.3 48.7 19:15-19:20 47.6 46.2

10:20-10:25 59.0 45.9 13:20-13:25 57.2 50.6 16:20-16:25 50.0 47.8 19:20-19:25 49.1 46.9

10:25-10:30 63.5 48.2 13:25-13:30 52.2 48.8 16:25-16:30 49.9 48.0 19:25-19:30 48.4 47.0

10:30-10:35 61.5 45.5 13:30-13:35 53.3 49.3 16:30-16:35 56.1 49.1 19:30-19:35 52.3 47.5

10:35-10:40 64.5 47.8 13:35-13:40 54.8 50.6 16:35-16:40 54.9 49.5 19:35-19:40 48.1 46.5

10:40-10:45 50.4 45.7 13:40-13:45 53.5 49.1 16:40-16:45 53.4 50.5 19:40-19:45 47.7 46.2

10:45-10:50 57.3 45.5 13:45-13:50 56.8 48.2 16:45-16:50 51.8 49.4 19:45-19:50 47.9 46.3

10:50-10:55 65.8 56.3 13:50-13:55 51.3 48.9 16:50-16:55 51.0 48.7 19:50-19:55 47.9 46.1

10:55-11:00 60.6 48.4 13:55-14:00 52.4 49.3 16:55-17:00 514 49.0 19:55-20:00 48.6 46.6

11:00-11:05 64.4 54.0 14:00-14:05 51.8 48.8 17:00-17:05 51.6 49.3 20:00-20:05 47.9 46.6

11:05-11:10 55.9 46.9 14:05-14:10 52.1 48.5 17:05-17:10 51.0 48.9 20:05-20:10 52.5 46.6

11:10-11:15 52.3 47.8 14:10-14:15 51.2 48.6 17:10-17:15 514 49.3 20:10-20:15 49.8 47.8

11:15-11:20 62.8 49.0 14:15-14:20 52.1 48.9 17:15-17:20 50.7 49.2 20:15-20:20 49.7 47.0

11:20-11:25 61.6 49.3 14:20-14:25 51.5 48.8 17:20-17:25 49.6 48.2 20:20-20:25 52.7 47.7

11:25-11:30 619 48.9 14:25-14:30 52.8 49.8 17:25-17:30 49.2 47.8 20:25-20:30 48.8 47.1

11:30-11:35 61.2 48.9 14:30-14:35 53.6 48.7 17:30-17:35 51.4 49.2 20:30-20:35 47.7 46.2

11:35-11:40 62.1 49.2 14:35-14:40 514 49.2 17:35-17:40 52.1 49.5 20:35-20:40 48.9 47.2

11:40-11:45 64.7 49.3 14:40-14:45 51.2 48.9 17:40-17:45 49.9 48.2 20:40-20:45 51.0 46.4

11:45-11:50 50.6 48.0 14:45-14:50 52.1 49.8 17:45-17:50 50.6 48.2 20:45-20:50 48.4 46.5

11:50-11:55 S51.1 48.2 14:50-14:55 56.4 50.5 17:50-17:55 49.3 47.8 20:50-20:55 54.3 46.6

11:55-12:00 52.3 49.4 14:55-15:00 53.6 50.6 17:55-18:00 48.2 46.7 20:55-21:00 48.2 45.8
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e 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

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name Thai Environment Co., Ltd.
Address

Project Name

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Tasans Baviad Saasn ueud ath (EASTINY RESORT & SPA)

Project Location

Tagwslszniiie 7 duanuadlie CRIHRMRELER TR a“wi‘m’naq?

Measured Source Ambient Noise

A ]
Measured Point uIminilasenis
GPS. Coordinate

Measured Date

UTM (WGS84) 47P 0708409 E, 1431576 N
December 21-22, 2021

Measured By

Mr.Assada Chaiyawong
Analyzed By

Environment Research & Technology Co., Ltd.
Measured Instrument : Integrating Sound Level Meter Type |l, BSWA TECH Model BSWA 309 Serial Number 590085
Reported Number : NCC656/2564

Noise Level For Noise Level For Noise Level For Noise Level For
Interval Time | S minutes, dB(A) | Interval Time |5 minutes, dB(A) | Interval Time |5 minutes, dB(4) | Interval Time |5 minutes, dB(A)
Leq L90 Leq L90 Leq L90 Leq L90

21:00-21:05 48.3 46.2 00:00-00:05 44.5 42.5 03:00-03:05 40.4 37.8 06:00-06:05 45.1 42.6

21:05-21:10 47.6 45.4 00:05-00:10 44.7 42.5 03:05-03:10 40.9 38.7 06:05-06:10 46.0 43.0

21:10-21:15 48.6 45.8 00:10-00:15 48.6 42.7 03:10-03:15 39.8 38.2 06:10-06:15 45.8 43.4

21:15-21:20 47.2 45.4 00:15-00:20 49.3 42.8 03:15-03:20 40.6 37.4 06:15-06:20 46.6 43.4

21:20-21:25 45.7 44.2 00:20-00:25 49.8 41.9 03:20-03:25 41.3 384 06:20-06:25 48.0 43.3

21:25-21:30 46.6 44.5 00:25-00:30 50.9 42.2 03:25-03:30 40.3 38.2 06:25-06:30 44.9 43.3

21:30-21:35 45.4 43.9 00:30-00:35 51.5 40.1 03:30-03:35 40.1 37.4 06:30-06:35 45.0 43.4

21:35-21:40 45.9 43.8 00:35-00:40 48.5 40.7 03:35-03:40 40.0 37.8 06:35-06:40 46.6 43.8

21:40-21:45 44.8 43.8 00:40-00:45 51.2 40.4 03:40-03:45 39.5 36.2 06:40-06:45 513 43.6

21:45-21:50 45.3 44.2 00:45-00:50 46.4 39.2 03:45-03:50 40.2 36.6 06:45-06:50 47.1 44.8

21:50-21:55 45.2 43.4 00:50-00:55 45.0 40.2 03:50-03:55 40.6 38.1 06:50-06:55 46.0 44.2

21:55-22:00 45.1 44.1 00:55-01:00 47.6 39.8 03:55-04:00 40.5 38.5 06:55-07:00 46.4 44.9

22:00-22:05 44.9 44.0 01:00-01:05 42.0 40.4 04:00-04:05 40.8 38.9 07:00-07:05 46.6 44.5

22:05-22:10 44.8 43.7 01:05-01:10 44.0 40.2 04:05-04:10 41.4 39.4 07:05-07:10 48.0 45.2

22:10-22:15 44.7 43.8 01:10-01:15 45.1 40.2 04:10-04:15 40.0 38.1 07:10-07:15 47.3 45.5

22:15-22:20 45.0 44.1 01:15-01:20 46.7 39.8 04:15-04:20 39.6 37.4 07:15-07:20 48.5 47.0

22:20-22:25 45.2 44.3 01:20-01:25 46.5 40.3 04:20-04:25 41.7 39.4 07:20-07:25 48.1 46.2

22:25-22:30 44.2 42.8 01:25-01:30 47.2 40.2 04:25-04:30 42.0 394 07:25-07:30 49.8 46.6

22:30-22:35 46.1 43.9 01:30-01:35 44.7 40.3 04:30-04:35 41.5 39.8 07:30-07:35 49.7 46.9

22:35-22:40 45.6 44 .4 01:35-01:40 47.6 40.1 04:35-04:40 42.0 40.3 07:35-07:40 49.1 47.0

22:40-22:45 47.4 43.4 01:40-01:45 43.9 39.7 04:40-04:45 42.1 40.2 07:40-07:45 49.4 47.2

22:45-22:50 45.8 43.7 01:45-01:50 43.2 39.3 04:45-04:50 42.2 39.5 07:45-07:50 50.5 48.4

22:50-22:55 46.6 43.6 01:50-01:55 41.6 384 04:50-04:55 41.8 40.1 07:50-07:55 62.5 50.2

22:55-23:00 46.2 44.0 01:55-02:00 41.8 38.9 04:55-05:00 42.4 39.8 07:55-08:00 62.6 61.5

23:00-23:05 47.1 44.7 02:00-02:05 41.9 39.1 05:00-05:05 41.5 39.6 08:00-08:05 60.6 953.5

23:05-23:10 47.1 45.0 02:05-02:10 42.6 39.8 05:05-05:10 43.1 40.0 08:05-08:10 56.8 48.1

23:10-23:15 48.5 45.0 02:10-02:15 41.7 39.1 05:10-05:15 43.0 40.2 08:10-08:15 57.3 48.7

23:15-23:20 44.8 43.4 02:15-02:20 43.2 39.0 05:15-05:20 44.6 40.6 08:15-08:20 54.8 48.8

23:20-23:25 45.0 43.6 02:20-02:25 42.7 38.2 05:20-05:25 43.4 40.6 08:20-08:25 52.9 49.8

23:25-23:30 45.3 42.8 02:25-02:30 41.9 38.7 05:25-05:30 444 41.5 08:25-08:30 51.2 48.4

23:30-23:35 45.7 43.8 02:30-02:35 40.1 38.0 05:30-05:35 44.5 41.4 08:30-08:35 53.0 47.9

23:35-23:40 46.7 43.7 02:35-02:40 40.6 38.1 05:35-05:40 44.6 41.7 08:35-08:40 51.9 45.4

23:40-23:45 45.7 43.8 02:40-02:45 41.9 37.4 05:40-05:45 45.6 414 08:40-08:45 49.7 46.6

23:45-23:50 45.4 43.4 02:45-02:50 40.0 37.6 05:45-05:50 45.0 419 08:45-08:50 53.5 48.6

23:50-23:55 45.2 43.3 02:50-02:55 40.0 37.0 05:50-05:55 44.3 41.6 08:50-08:55 51.1 48.0

23:55-00:00 45.2 43.6 02:55-03:00 39.9 37.1 05:55-06:00 45.1 42.5 08:55-09:00 50.1 47.0

(Ms.Napajarut Muenwong)
Laboratory Reviewer

(Ms.Thanida Bunrungrueang)
Laboratory Supervisor
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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

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name
Address

Project Name

Thai Environment Co., Ltd.

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Tasenns Sarian Saasn waud s (EASTINY RESORT & SPA)

Project Location sauwstszniide 7 auanuasdis DRSGITRREER aﬁm”ﬂ"mq‘?

Measured Source Ambient Noise

Measured Point
GPS. Coordinate
Measured Date
Measured By
Analyzed By

Measured Instrument

USmnunlasinig
UTM (WGS84) 47P 0708409 E, 1431576 N
December 19-20, 2021

Mr.Assada Chaiyawong

Environment Research & Technology Co., Ltd.

Integrating Sound Level Meter Type Il, BSWA TECH Model BSWA 309 Serial Number 590085

Reported Number : NCC657/2564
§ Noise Level, dB(A)
Interval Time Leq Lmax L5 L10 L50 L90
09:00 - 10:00 50.4 69.7 S53.4 52.2 49.4 47.3
10:00 - 11:00 50.3 63.2 53.1 52.3 49.7 47.8
11:00 - 12:00 49.9 62.0 52.9 51.9 49.3 47.3
12:00 - 13:00 49.0 64.2 52.0 50.9 48.3 46.2
13:00 - 14:00 50.0 66.4 52.7 S51.7 49.4 47.5
14:00 - 15:00 49.9 72.2 52.9 51.5 49.1 47.1
15:00 - 16:00 50.4 64.8 52.8 52.0 50.0 48.2
16:00 - 17:00 50.2 69.3 53.3 52.0 49.3 47.5
17:00 - 18:00 49.3 65.8 52.2 50.7 48.6 47.0
18:00 - 19:00 48.0 61.0 50.6 49.7 47.5 46.0
19:00 - 20:00 48.1 59.8 50.8 49.6 47.6 46.1
20:00 - 21:00 47.0 60.6 50.5 48.8 46.1 44.6
21:00 - 22:00 45.4 61.4 48.5 47.0 44.5 43.1
22:00 - 23:00 44.1 58.1 46.8 45.5 43.4 41.8
23:00 - 00:00 43.1 59.5 47.3 45.8 41.6 39.1
00:00 - 01:00 43.3 64.0 50.4 45.0 40.2 38.1
01:00 - 02:00 41.3 60.2 45.6 43.3 39.4 36.6
02:00 - 03:00 39.3 56.1 43.2 41.7 37.8 35.5
03:00 - 04:00 394 54.2 43.1 41.7 38.1 35.8
04:00 - 05:00 39.8 57.8 42.4 41.6 39.2 37.3
05:00 - 06:00 44.0 61.9 47.2 46.2 42.9 40.8
06:00 - 07:00 48.9 67.1 54.5 52.0 45.9 43.8
07:00 - 08:00 50.2 66.1 54.6 52.9 48.8 46.5
08:00 - 09:00 51.7 74.6 57.8 54.4 47.9 45.4
24 Hours Measurement 48.1 74.6 51.8 50.2 47.0 45.1
Standard!/ 70 115 - - - -
Ldn 51.6 - - - - -

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).

(Ms.Napajarut Muenwong)
Laboratory Reviewer

s T
. 9/ or
envi research g.z8e
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ENVIRONNENT Regbncn & TECHNOLOGY CO.L LD

(Ms.Thanida Bunrungrueang)
Laboratory Supervisor
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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

envi research

ENVIRONMENT RESE

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ANALYSIS REPORT

Customer Name
Address

Project Name

Thai Environment Co., Ltd.

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000

Tasems Sariad Sa0sn uwoud a1 (EASTINY RESORT & SPA)

Project Location gagwsdsenmiliia 7 duanwailie §LnauIazae WIaTaY3

Measured Source Ambient Noise

v 1)
Measured Point USmiwilasinig
GPS. Coordinate

Measured Date

UTM (WGS84) 47P 0708409 E, 1431576 N
December 20-21, 2021

Measured By Mr.Assada Chaiyawong

Analyzed By : Environment Research & Technology Co., Ltd.
Measured Instrument : Integrating Sound Level Meter Type Il, BSWA TECH Model BSWA 309 Serial Number 590085
Reported Number : NCC657/2564
i Noise Level, dB(A)
Interval Time Leq Lmax L5 L10 L50 L90
09:00 - 10:00 49.6 70.0 54.3 52.3 47.6 45.1
10:00 - 11:00 49.3 64.9 52.6 51.2 48.4 46.5
11:00 - 12:00 48.6 64.9 51.4 50.4 48.0 46.2
12:00 - 13:00 S1l4 64.8 54.2 53.0 50.8 49.2
13:00 - 14:00 52.5 65.3 55.0 54.1 52.0 50.3
14:00 - 15:00 53.8 68.9 57.2 55.6 53.1 51.1
15:00 - 16:00 54.4 69.8 58.0 55.9 53.2 51.3
16:00 - 17:00 S3.7 70.8 S57.2 55.6 52.7 S51.0
17:00 - 18:00 S52.1 66.2 54.6 53.7 S51.6 50.0
18:00 - 19:00 49.5 71.6 52.5 51.3 48.4 46.8
19:00 - 20:00 46.8 60.6 49.6 48.5 46.2 44.7
20:00 - 21:00 47.9 65.1 S51.9 49.6 46.7 45.1
21:00 - 22:00 49.7 59.2 53.3 52.6 49.1 45.6
22:00 - 23:00 52.3 61.3 56.6 56.0 S51.1 45.5
23:00 - 00:00 49.7 63.2 55.2 53.9 47.3 42.7
00:00 - 01:00 44.6 70.8 49.8 47.0 42.1 40.4
01:00 - 02:00 42.0 59.7 46.0 43.7 40.7 39.1
02:00 - 03:00 40.6 61.2 45.0 42.7 39.1 37.0
03:00 - 04:00 39.9 57.6 43.6 41.6 39.1 37.3
04:00 - 05:00 41.4 56.0 45.4 43.9 40.2 38.7
05:00 - 06:00 S51.5 69.4 60.1 56.2 42.9 40.6
06:00 - 07:00 50.3 69.1 58.5 53.9 44.6 42.9
07:00 - 08:00 48.7 67.9 53.2 50.9 46.9 45.4
08:00 - 09:00 ol.1 72.7 56.3 54.1 48.9 45.9
24 Hours Measurement 50.3 72.7 54.8 52.8 48.9 46.8
Standard?!/ 70 115 - - - -
Ldn 55.2 - - - - -

Remark : Y 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).

e 575}
envi resecarch A: ‘;.,)’ b e
e =il d000w

i
. be=o l=1=]
;EARCH&TR’MN@LOGi Ca.lm

(Ms.Napajarut Muenwong)
Laboratory Reviewer

(Ms.Thanida Bunrungrueang)
Laboratory Supervisor

ENVIRONMENT R

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
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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

Customer Name
Address

Project Name

Thai Environment Co., Ltd.

oo

53, Soi Kalong 9, Tha Sai, Muang Nonthaburi, Nonthaburi 11000

Tasams Bariail Saoin waud ah (EASTINY RESORT & SPA)

Project Location

gaswsdszniia 7 duanuedlsa §LNaLNIALYS %ui’m'ﬁaq?

Measured Source Ambient Noise

Measured Point uImiunlasins
GPS. Coordinate

Measured Date

UTM (WGS84) 47P 0708409 E, 1431576 N
December 21-22, 2021

Measured By

Mr.Assada Chaiyawong

Analyzed By

Measured Instrument

Environment Research & Technology Co., Ltd.

Integrating Sound Level Meter Type 1l, BSWA TECH Model BSWA 309 Serial Number 590085

Reported Number : NCC657/2564
. Noise Level, dB(A)
Interval Time Leq Lmax L5 L10 L50 L90
09:00 - 10:00 53.5 71.1 59.4 57:5 50.1 45.4
10:00 - 11:00 60.8 74.1 65.6 64.7 59.0 48.9
11:00 - 12:00 60.8 75.7 65.9 64.8 57.9 49.5
12:00 - 13:00 60.9 74.5 66.1 65.2 58.4 50.1
13:00 - 14:00 55.8 74.3 62.6 59.6 52.0 49.7
14:00 - 15:00 52.8 71.4 56.8 55.2 51.3 49.3
15:00 - 16:00 51.9 69.6 54.5 53.4 51.3 49.6
16:00 - 17:00 52.5 73.9 57.3 54.3 50.6 49.0
17:00 - 18:00 50.6 62.4 53.0 52.1 50.1 48.6
18:00 - 19:00 48.8 62.9 51.4 50.2 48.1 46.9
19:00 - 20:00 49.7 67.2 53.6 51.8 48.1 46.8
20:00 - 21:00 50.5 68.1 56.6 53.7 48.2 46.8
21:00 - 22:00 46.5 57.1 49.4 48.3 45.9 44.6
22:00 - 23:00 45.6 60.9 48.3 47.0 44.9 43.8
23:00 - 00:00 46.1 60.5 49.5 48.1 45.2 43.9
00:00 - 01:00 48.8 57.2 53.1 52.4 47.4 41.4
01:00 - 02:00 45.0 68.2 50.2 48.5 41.9 39.9
02:00 - 03:00 41.5 59.7 45.4 43.5 40.3 38.3
03:00 - 04:00 40.4 55.0 43.3 42.2 39.7 37.8
04:00 - 05:00 41.5 57.1 43.6 43.0 41.0 39.4
05:00 - 06:00 44.2 54.8 48.3 47.0 43.1 41.2
06:00 - 07:00 47.0 71.2 50.9 49.0 45.2 43.7
07:00 - 08:00 55.6 67.5 57.7 56.9 55.0 52.2
08:00 - 09:00 54.9 71.9 58.2 57.5 53.5 48.9
24 Hours Measurement 54.1 75.7 58.9 57.6 52.1 47.2
Standard!/ 70 115 - - - =
Ldn 55.7 - - - - -

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).

eavi rescarch f;>)
g

Nowo &0
ENVIRONMENT RE§EARCH &TECHNOLOGY CO,LTD

(Ms.Napajarut Muenwong)
Laboratory Reviewer

(Ms.Thanida Bunrungrueang)
Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
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aeuil dsuany BUATIN
1 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
Barium Digestion, Inductively Coupled Plasma Method"!
Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method"!
4 Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™
6 Chromium Digestion, Inductively Coupled Plasma Method™
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method™
8 Copper Digestion, Inductively Coupled Plasma Method™!
Cyanide Distillation, Colorimetric method™
10 Formaldehyde Distillation, Colorimetric Method®
11 Free Chlorine 1) lodometric Method™
2) DPD Colorimetric Method™
12 Hexavalent Chromium Colorimetric Method™
13 Lead 1) Digestion, Electrothermal Atomic Absorption
| Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
14 Manganese Digestion, Inductively Coupled Plasma Method™
15 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
16 Nickel Digestion, Inductively Coupled Plasma Method™
17 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method"!
18 | pH Electrometric Method™
19 Phenols Distillation, Direct Photometric Method™
20 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method'!
2) Digestion, Inductively Coupled Plasma Method™
21 | Sulfide lodometric method"™

(wimgnd dnsenaila)
§Ennenrnanmignimiiinsminnasuuadie

22 Temperature...
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22 | Temperature Laboratory and Field Methods™

23 | Total Dissolved Solids Dried at 180 °C?

24 Total Kjeldahl Nitrogen 1) Macro Kjeldahl Method"™!
2) Semi-Micro Kjeldahl Method™

25 Total Suspended Solids Dried at 103-105 °C®

26 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

27 Zinc Digestion, Inductively Coupled Plasma Method™

U leAu 37U 58 518115

Ao C @suaie "NATIZA
1 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™ _
2 Antimony Digestion, Inductively Coupled Plasma Method™
Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
Barium Digestion, Inductively Coupled Plasma Method™!
Benzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method®
Beryllium Digestion, Inductively Coupled Plasma Method™!
Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
8 Bromoform Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
9 Cadmium Digestion, Inductively Coupled Plasma Method"!
10 Carbon Disulfide Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
11 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
12 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
13 Chlorodibromomethane Purge and Trap Gas Chromatographic/

Mass spectrometric Method™

ﬁﬁ’amz&ﬂ'ﬁmﬁmnmg'nﬁ‘amﬁ\.nmx"bm:mwﬁa

neimg! desanaila) .
14 Chloroform...
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14 Chloroform Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

15 Chromium Digestion, Inductively Coupled Plasma Method™

16 Chromium (IlI) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

17 Chromium (V1) Colorimetric Method™!

18 Cyanide Colorimetric Method™

19 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method'™!

20 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

21 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method'™!

22 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method!™

23 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

24 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method'!

25 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method"!

26 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method'!

27 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

28 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™!

29 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

30 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method"!

31 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/

Mass spectrometric Method™

anddmgel dnsanadle)
fSmnem INANITNIR nyinrsinaasuunie
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32 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
33 Manganese Digestion, Inductively Coupled Plasma Method'!
34 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
35 Methyl Bromide Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
36 Methylene Chloride Purge and Trap Gas Chromatographic/
Mass spectrometric Method'!
37 Methyl Tert-Butyl Ether Purge and Trap Gas Chromatographic/
Mass spectrometric Method"™
38 Naphthalene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
39 Nickel Digestion, Inductively Coupled Plasma Method™!
40 pH Electrometric method™
41 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!!
a2 Silver Digestion, Inductively Coupled Plasma Method™!
43 Styrene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
a4 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
45 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
46 Toluene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
a7 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
48 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method"!
49 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/

Mass spectrometric Method'!
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50 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
51 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
52 Vanadium Digestion, Inductively Coupled Plasma Method™
55 Vinyl Chloride Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
54 m-Xylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
55 o-Xylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
56 p-Xylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
57 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
58 Zinc Digestion, Inductively Coupled Plasma Method™

21NALde (Uaaeszune) 31U2U 26 518015

ot

aduii drsuaie BAATIEN
L Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™
2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
a4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™”
Carbon Monoxide Instrumental Analyzer Method™
6 Chlorine

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method™

andmoed dnsanaile)
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Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
9 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
10 Dioxin/Furans Isokinetic Sampling®”
11 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic
Method™
2) Isokinetic Sampling, lon Chromatographic
Method™
12 Hydrogen Fluoride 1) Absorption Sampling, lon Chromatographic
Method™
2) Isokinetic Sampling, lon Chromatographic
Method™
13 Hydrogen Sulfide Absorption Sampling, lodometric Method™
14 Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
15 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
16 Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
17 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
18 Opacity Ringelmann’s Method!!
19 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid
Method™
2) Instrumental Analyzer Method™
20 Selenium 1) Isokinetic Sampling, Digestion, Hydride

Generation/Atomic Absorption Spectrometric
Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

ﬁd’:\num*xﬂﬁnmm@w\fﬁmm
2-21 posvsbuuieujuRnm

andmyn Sasana’ila)
ATTMARS AT

21 Sulfur...



User
Rectangle


aeuil drsuaiy BRI
21 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method!
2) Isokinetic Sampling, Barium-Thorin Titrimetric
Method™
3) Instrumental Analyzer Method™
22 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method™
23 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
24 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
25 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
26 Xylene Adsorption Sampling, Gas Chromatographic Method™

0
a
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a1eud d1Tuany w/IATIN
1 Antimony Digestion, Inductively Coupled Plasma Method™®
2 Arsenic 1) Digestion, Hydride Generation/Atomic
| Absorption Spectrometric Method®™®!
2) Digestion, Inductively Coupled Plasma Method®™®!
3 Barium Digestion, Inductively Coupled Plasma Method®>®
4 Beryllium Digestion, Inductively Coupled Plasma Method™®
5] Cadmium Digestion, Inductively Coupled Plasma Method™®
6 Chromium Digestion, Inductively Coupled Plasma Method™®
¥ Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method!>6810
8 Chromium (VI) Alkaline Digestion, Colorimetric Method! ¢
Cobalt Digestion, Inductively Coupled Plasma Method®®
10 | Copper Digestion, Inductively Coupled Plasma Method™®
11 Lead Digestion, Inductively Coupled Plasma Method™®
12 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!"
13 Molybdenum Digestion, Inductively Coupled Plasma Method®®
14 Nickel Digestion, Inductively Coupled Plasma Method™®!

Géq\r‘m1~zn$m1n1§ﬂr‘)5n".1m
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15 pH Electrometric Method™
16 Selenium 1) Digestion, Hydride Generation/Atomic

Absorption Spectrometric Method®™'?

2) Digestion, Inductively Coupled Plasma Method®®

17 Silver Digestion, Inductively Coupled Plasma Method®™®
18 | Thallium Digestion, Inductively Coupled Plasma Method®®
19 Vanadium Digestion, Inductively Coupled Plasma Method®™®
20 Zinc Digestion, Inductively Coupled Plasma Method™®

A I1UIU 56 518115

aeuil dnsuany 8RN
1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**!
Antimony Digestion, Inductively Coupled Plasma Method™®
Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™?
2) Digestion, Inductively Coupled Plasma Method®®
il Barium Digestion, Inductively Coupled Plasma Method®®
Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**
Beryllium Digestion, Inductively Coupled Plasma Method™®
7 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?!
8 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**!
9 Cadmium Digestion, Inductively Coupled Plasma Method®®
10 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?
11 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?
12 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?
13 Chlorodibromomethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"**!

anddmoni Sasenaile)
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14 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?
15 Chromium Digestion, Inductively Coupled Plasma Method®®
16 Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method:; Calculation Method® %!
17 Chromium (V) Alkaline Digestion, Colorimetric Method!"!!
18 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"?
19 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**
20 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric. Method!**!
21 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**
22 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**
23 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**!
24 cis-1,2-Dichloroethylene. Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**
25 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?!
26 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*!
27 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*
28 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method"*?!
29 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*!
30 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*!
31 Lead Digestion, Inductively Coupled Plasma Method™®!
32 Manganese Digestion, Inductively Coupled Plasma Method®™®!
33 Mercury Digestion, Cold-Vapor Atomic Absorption

11]

Spectrometric Method!

oy dasenaiin) 34 Methyl...
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34 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"'*
35 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*?!
36 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method("*
37 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*!
38 Nickel Digestion, Inductively Coupled Plasma Method®®
39 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®*?
2) Digestion, Inductively Coupled Plasma
Method®®
40 Silver Digestion, Inductively Coupled Plasma Method®™®
41 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*
42 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
’ Mass Spectrometric Method!"!
43 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*
a4 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**!
45 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"!?!
46 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"**!
a7 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"**!
48 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?!
49 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"**!
50 | Vanadium Digestion, Inductively Coupled Plasma Method!®®
51 Vinyl Chloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"**!

L | d - .
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52 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*!
53 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*!
54 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(™*!
55 Xylene (Total) : Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!"*
56 Zinc Digestion, Inductively Coupled Plasma Method®®
LONE1581989

1. NIBNTNYAEMNTIU. UTLNIANTENTNEAGINNTIN, W.A. 2549. Fo3 fvuaAUTai
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s1fea Iy, 4 Sunnau 2549, luil 123 aeudila 1254,

2. anefmnssudundenwissamdlng. dlotinseviinde. fuviaded 4. nganme:
ISOULAINTTALN, 2547,

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride ReductionX. SW-846 Method 7062, 1992.
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10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method 7196A, 1992.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 7471B, 2007.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction), SW-846 Method 7742, 1994.

13. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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— Environment Research & Technology Company Limited
i 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
. 5 4 g Thung Song Hong, Lak Si, Bangkok 10210

envi research g g Song ong £
4 Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date December 19, 2021
Aunlarang Start Time 8:57 AM
Sampler Number TSP No.A28 Transfer Standard Type Orifice Stop Time 9:07 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2217 Calibrator Serial Number 2919 Calibrated By Mr. Aukkarawit Boonsong
Recorder Serial Number 2134
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (nH;0)| [AH,0(Pa/P (T, /Ta)] | Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| 1C = I[(ParP (T, Ta)” Pressure | Meter Meler
Positive | Negative | AH,0 (m’min) (#/min) (°K =°C+273) (mmHg)
5 1.4 1.4 28 1.65618 0.80710 30.0 29.69 303.0 757.0
7 23 23 4.6 2.12279 1.03481 40.0 39.59 303.0 757.0
10 34 34 6.8 2.58097 1.25841 48.0 47.51 303.0 757.0
13 4.5 4.5 9.0 2.96927 1.44790 56.0 55.43 303.0 757.0
18 54 54 108 3.25267 1.58620 61.0 60.38 303.0 757.0
Linear Regresstion YON X:Y=mX+b Average . 303.0 757.0
1 |Slope (m) 2.04913|Linear Equation ’2 0.998889|Pstd(mmHg) 760.0
2 |Intercept(b) 0.00233 [Set Point Flow Rate ( X ) (malmin) 1.133 r 0.9994443(T,p 298.0
3 |Correlation Coefficient ( r) 0.99998 | Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"~0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

= 39.210026x - 1.587623
G (GFH) Qstd-IC g

R? = 0.998889
70.00

60.00 Pl

50.00

40.00

30.00

20.00

10.00 v

0.00 Qstd (m*min)

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

Checked By

( Mr. Prayun Detkla ) ( Mr.Panupon Podang )

Technician Environmental Scientist

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

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date December 19, 2021
fuilaranns Start Time 8:45 AM
Sampler Number PM-10 No.28 Transfer Standard Type Orifice Stop Time 8:55 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2206 Calibrator Serial Number 2919 Calibrated By Mr. Aukkarawit Boonsong
Recorder Serial Number 2613
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric Start Stop
No. |Pressure Drop Across Orifice (inH-O) [AH;O(Pa/Pim)(Tm/Ta)]hz Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| |C = I[(Pél/i’sm)('l',m/’fa)]‘,2 Pressure Meter Meler
Positive | Negative AH:O ( ma/min ) ( fts/min ) (°K =°C+273) (mmHg)
5 1.5 16 3.0 1.71431 0.83547 30.0 29.69 303.0 757.0
7 2.4 24 48 2.16845 1.05709 41.0 40.58 303.0 757.0
10 3.6 3.6 72 2.65579 1.29492 49.0 48.50 303.0 757.0
13 44 4.4 8.8 2.93609 1.43171 57.0 56.42 303.0 757.0
18 54 54 10.8 3.25267 1.58620 61.0 60.38 303.0 757.0
Linear Regresstion Y ON X:Y=mX+Db Average 303.0 757.0
2
1 |Slope (m) 2.04913 |Linear Equation r 0.991303 |Pstd(mmHg 760.0
2 |Intercept (b) 0.00233 |Sel Point Flow Rate(X)(m:/min) 1.133 r 0.995642|Ty1p 298.0
3 |Correlation Coefficient ( r) 0.99998 | Final Set Flow Rate = (| ) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)"(Tsld/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 41.188702x - 4.006040
R?=0.991303
70.00
60.00 A
/
&
50.00
>
-
40.00 o/
/
< 4
30.00 &
A
pd
VA
20.00 %
10.00
0.00 Qstd (m*/min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
Checked By Approved By v+ I . .« o 5e

r.Panupon Podang )

( Mr. Prayun B%ﬁaﬂ (

Technician Environmental Scientist

F-AB-028, Rev. 02, Junc 3, 2019
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Calibration Certificate ID
TH2061-039-012021-ACC-TH

Mettler-Toledo (Thailand) Limited
272 Soi. Soonvijai 4, Bangkapi
Huaykwang, Bangkok 10310
THAILAND

www.mt.com NSC-TISI-TIS 17025

CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: ENVIRONMENT RESEARCH&TECHNOLOGY CO., LTD.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
State / Province: Bangkok
Ordertumbers M TN 1
* 03320465730+«
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 4 Terminal Asset No.: N/A
Room: 406
Max. Capacity Readability (d)
1 220 g 0.0001 g
Procedure

EURAMET cg-18 v. 4.0 (11/2015)
CP/W003/16

Calibration Guideline:
METTLER TOLEDO Work Instruction:

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device

was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

Humidity

Temperature

As Found Start: 21.0 °C End: 21.0 °C Start: 38.0 % End: 35.4 %
As Found Calibration Date: 20-Jan-2021 Calibrator:
As Left Calibration Date: N/A ]
Issue Date: 20— \ VA- 0021 Khunawut Konglertkitti
Approved Signatory:

Kassakorn Tassanachaisakul
[ Santi Jitniyom
[0 Surachet Sukkate

Software Version: 1.23.0.36 © METTLER TOLEDO 10of 5

Report Version: 2,12.1 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.
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Calibration Certificate ID

TH2061-039-012021-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 100 g

© o N oo o~ W N=

=
o

' Standard
Deviation

Eccentricity

As Found
100.0002 g
100.0001 g
100.0001 g
100.0001 g
100.0002 g

100.0002 g

100.0002 g
100.0001 g
100.0001 g
100.0002 g

0.00005 g

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

) As Found
® As Left 1 (Test Point)
26d
10 4d 2
3d
2d|
9 / 1d_:_ \ 3
| o¥% o \
’ [ o/ O
\ O
g4Q /
8 r 4
|
i
/ ; 5
6

The "d" in the graph represents the readability of the range/interval in which the
test was performed.

The results of this graph are based upon the absolute values of the differences
from the mean value.

Test Load: 100 g

Position

o AW N

Maximum
Deviation

As Found
100.0001 g

99.9999 g

100.0000 g
100.0003 g
100.0003 g

0.0002 g

N/A
N/A
N/A
N/A

N/A

As Found

The "d" in the graph represents the readability of the range/interval in which
the test was performed.

Software Version: 1.23.0.36
Report Version: 2.12.1
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permissi

© METTLER TOLEDO

on of the issuing calibration laboratory.

0-9%-bo
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s METTLER TOLEDO Service

TH2061-039-012021-ACC-TH

Error of Indication

As Found
‘ Reference Value 3 Indication | Error of Indication ‘ Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 2
2 0.0500 g 0.0500 g 0.0000 g 0.13 mg 2
3 0.1000 g 0.0999 g -0.0001g 0.13 mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.14 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.14 mg 2
6 5.0000 g 4.9999 g -0.0001 g 0.14 mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.15mg 2
8 50.0000 g 50.0001 g 0.0001 g 0.18 mg 2
9 100.0000 g 100.0001 g 0.0001 g 0.26 mg 2
10 150.0000 g 150.0001 g 0.0001 g 0.37 mg 2
11 199.9998 g 200.0000 g 0.0002 g 0.44 mg 2
1 ) As Found
06|
|
|
0.4 o @ As Left
5 ‘ !
E [ |
= mzd ‘ i e
'g i | e @ L L L L L L L o ) - ————— iy
g . J y ],,.f_—’_f".-..— iy 1 v [ il For improved legibility of the graphics
E [ . | ‘ only increasing measurement points
= | are shown and measurement points
E 02 i close to zero are not displayed.
# l
0.4
|
0.6
0.8 | - - :
0 50 100 150 200

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS34 Date of Issue: 09-Dec-2019
Certificate Number: 164841 Calibration Due Date: 05-Jun-2021

Thermo Hygrometer
Equipment No.: IN52 Date of Issue: 30-Sep-2020
Certificate Number: 20H2278 Calibration Due Date: 24-Sep-2021

Software Version: 1.23.0.36 © METTLER TOLEDO
Report Version: 2.12.1 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.
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s a1 AT METTLER TOLEDO Service

Remarks

Equipment condition: Good
Next calibration according to customer's procedure

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.0.36 © METTLER TOLEDO
Report Version: 2.12.1 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.
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Calibration Certificate 1D
TH2061-039-012021-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use:

3.0-10°%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 4K

Linearization of Uncertainty Equation

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the

U1 =0.13 mg + 0.00869 mg/g - R

measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication
0.0220 g
0.2200 g
2.2000 g
22.0000 g

Absolute Uncertainty [mg]

220.0000 g

Weighing Range (%)

As Found |
0.59%
0.060%
0.0068%
0.0015%

0.00093%

l N/A

0.32 mg

Relative Uncertainty [S6]

0.0001 0.001 0.01 01

Readir

50 4] 100

As Found As Left

N/A
N/A
N/A
N/A

1 10 100

g (9]

1000

Software Version: 1.23.0.36
Report Version: 2.12.1
Form Number: F103C

© METTLER TOLEDO
This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.
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Attachment to Calibration Certificate: METTLER TOI.EDO SerVICe

TH2061-039-012021-ACC-TH
GWP® Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: 1 As Found [ ] AslLeft |v/| No adjustments/modifications made. As Left results

correspond to As Found.

Process Requirements

Weighing Tolerance: 1% Smallest Net Weight: 0.0500 g Safety Factor: 2

Safe Weighing Range

Relauve Measurement Uncertainty (%)

Waighing Tolerance: 1%

Safe To Weigh

Waighing Range [g) Capaciy

0.0001 g 0.01334 g 0.0500 g
Readability Smallost Nel Weight
Minimurm
Weight
Determined

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Software Version: 1.23.0.36 © METTLER TOLEDO
Report Version: 2.12.1 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.
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Attachment to Calibration Certificate:
TH2061-039-012021-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor
7 leerance 1 2 3 b
0.1% 0.13450 g 0.27138 g 0.41071 g 0.69695 g
0.2% 0.06696 g 0.13450 0.20264 g 0.34074 g
0.5% 0.02671 g 0.05352 g 0.08042 g 0.13450 g
1% 0.01334 g 0.02671 g 0.04010 g 0.06696 g
2% 0.00667 g 0.01334 g 0.02003 g 0.03341 g
5% 0.00267 g 0.00534 g 0.00800 g 0.01334 g

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

10
1.46023 g
0.69695 g
0.27138 g
0.13450 g
0.06696 g
0.02671g

As Left Minimum Weight Table
Minimum weights for different welhlng tolerances and safety factors
Safety Factor
Tolerance 1 2 3 5
0.1% 0.13450 g 0.27138 g 0.471 (;71 g 0.69695 g
0.2% 0.066969 0.13450 g 0.20264 g 0340749
0.5% 0A072é717 gr 7 0.05352 g 0.08042 g 0.13450 gr
1% 0.01334 g 0.02671 g 0.04010 g 0.06696 g
2% 0.00667 g 0.01334 g 0.02003 g 0.03341g
5% 0.00267 g 0.00534 g 0.00800 g 0.01334 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

10
1.46023 g
0.69695 g
0.27138 g
0.13450 g
0.06696 g
0.02671g

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,

1/3, 1/5, or 1110 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

Software Version: 1.23.0.36
Report Version: 2.12.1

Form Number: F103C written permission of the issuing calibration laboratory.
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Attachment to Calibration Certificate: METTLER TOLEDO Serv'ce

TH2061-039-012021-ACC-TH
GWP® Certificate

Measurement Results

Results Summary

Error of Indication

'Repeatability Eccentricity

/' = Passed

K = Failed

1\ = Safety Factor not met

Repeatability

Test Load: 100 g

Q8 FONG 7 T el - AL
Tolerance i Control Limit | Std. Deviation { Result Std. Deviation
0.1% N/A

0.2% 0.00005 g v A

0.5% 0.00013 g v v
0.00005 g* 0.00005 g*

1% 0.00025 g v v

2% 0.00050 g v v

5% 0.00125 g ¥ v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100 g

As Found

S o e

As Left
Deviation ‘

Tolerance Control Limit  Deviation Result Result

0.1% 0.0500 g v v
0.2% 0.1000 g v v
0,
0%5%/" 2:22222 0.0002 g : 0.0002 g :;
‘ 2% 1.0000 g v v
1 5% 2.5000 g o v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.

Software Version: 1.23.0.36 © METTLER TOLEDO
Report Version: 2.12.1 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.

9-9. Lo
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Attachment to Calibration Certificate: METTLER TOLEDO SerVice

TH2061-039-012021-ACC-TH
GWP® Certificate

Error of Indication

As Found
Control limits for various weighing tolerances
Reference Value| 0% | 02% | o06% | 1% | 2% | &% |
0.0000 g 0.0000g N/A N/A N/A N/A !
50.0000 g 0.0001 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g ‘
100.0000 g 0.0001 g ’ 0.0500g | 0.1000 g 0.2500g | 0.5000g 1.0000 g 2.5000 g ]
150.0000 g 0.0001g i 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
199.9998 g 0.0002 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g
v v v v v v
As Left

Control limits for various weighing tolerances

Reference Value| | 0a% [ o02% | o05% | |
0.0000 g 0.0000 g N/A N/A N/A N/A N/A
50.0000 g 0.0001 g 0.0250 g 0.0500 g 0.1250g | 0.25009g 0.5000 g 1.2500 g
100.0000 g 0.0001 g l 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g

150.0000g | 0.0001g | 0.0750g | 05009 | 0.3750g | 0.7500g | 1.5000g | 3.7500g
5.0000 g

199.9998 g I 0.0002 g 0.1000 g 0.2000 g 0.5000 g \ 1.0000 g 2.0000 g
Result v v v ‘ v v v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control

limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.23.0.36 © METTLER TOLEDO
Report Version: 2.12.1 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.
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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

envi research ~

V4
ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( CO) Customer Name Thai Environment
Manufacture HORIBA Location Envi Research
Model APMA-370 Scientist Panupon
Serial No. GFBOBLNC Calibration Date December 9, 2021
Analyzer Unit ppm Time 2:08 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4516 ppm
Cylinder No : EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO,= 549 ppm
Single Point Calibration
Standard Gas Stansa:'d Gas Analyzer Value ( ppm ) Stability % Abs Error
alue Before After Before | After
Zero 0 0.00 0.00 - - -
Span 40 41.79 40.00 - - 4.48

g
!
!
!
!
!
|
!
|
!
!
!
!
!
!
!
!
!
|
!

! |
[ |
L g |
| S Bhagise I
S . = @ = Before !
[ > : :
o . —<— After
Fsa |
« -g i
O . |
l S “"é‘r" o I
|55 50 |
[ ~ Standard Value 6
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Observed Value
P t: i F
arameter Unit Before Adjust After Adjust Nominal Range
SIGNAL(MAIN) mV 6.6 1.0 Voltage of the measured CO Value
SIGNAL (COMP) mV 2.7 3.4 Voltage of the interference component Value
CELL °c 28.6 30.0 Ambient + (5 to 10 C)
PUMP kpa 53.7 53.7 less than 65
AMBIENT kpa 102.0 101.9 Atmospheric pressure
DC 24V mV 23.9 23.9 24+/-0.5V
DC 5V mV 4.9 4.9 5+/- 0.5V

v
envi mn n

—

IPIEPWTRTE (“)i{eckéa‘"'B'yf‘-':’-":

Calibrate By : i '
(MR.PANUPON PODANG) ‘/(MS.SUTAfIP IM-NOI)
December 9, 2021 December 9, 2021
Page 1
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ENVIR SERVICE

42 Raminthra 14 yeak 9, Tha Raeng, Bangkhen, Bangkok 10230

uFun dulag wasia dann Tel : 02-9435814-5 Fax : 02-9438201 Tax id : 0105555170865

ENVIR SERVICE CO., LTD.

"

REPORT QA. GAS-CALIBRATOR

CALIBRATE DATE: 31-Mar-21

Customer : Environment Research & Technology Co., Ltd.

Address : 25/114 Moo 6, Soi Chinnakhet 1, Ngamwongwan Road Thungsonghong, Laksi, Bangkok 10210

GAS CALIBRATOR
MANUFACTURER : Tanabyte MODEL : 3011-GD S/N: 0165
FLOW CALIBRATOR : DryCal® DC-Lite MODEL : DCL-H S/N: 103657

MODEL : DCLT 5K S/N : 2105
MANUFACTURER : Bios International Corporation

REPORT QA. GAS-CALIBRATOR (BEFORE)

AIR SETTING 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
AVG
FLOW REF 0.185 0.827 1.468 2.095 2.719 3.331 3.947 4.555 5.148 5.726
(LPM) %ERROR | -63.00 -17.30 2,13 4.75 8.76 11.03 1277 13.88 14.40 14.52 -0.23
AIR SETTING 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00
AVG
FLOW REF 6.310 6.932 7.519 8.126 8.769 9.336 9.931 10.58 11.31 11.85
(LPM) %ERROR | 14.73 1553 15.68 16.09 16.92 16.70 16.84 17.56 19.05 18.50 16.76
GAS SETTING 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
AVG
FLOW REF 0.45 6.08 11.87 17.74 22.90 29.10 3441 40.24 46.11 51.58
(cC™) %ERROR | -91.00 -39.20 -20.87 -11.30 -8.40 -3.00 -1.69 0.60 247 3.16 -16.92
GAS SETTING | 55.00 60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00
AVG
FLOW REF 57.96 62.74 67.83 73.67 79.31 85.45 90.04 95.72 101.5 107.6
(Cc™m) %ERROR 5.38 4.57 435 5.24 5075 6.81 5.93 6.36 6.84 7.60 5.88

2-40
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ENVIR SERVICE

42 Raminthra 14 yeak 9, Tha Raeng, Bangkhen, Bangkok 10230

0 Tel : 02-9435814-5 Fax : 02-9438201 Tax id : 0105555170865
To.
REPORT QA. GAS-CALIBRATOR (AFTER)

AIR SETTING 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
AVG

FLOW REF 0.459 0.966 1.463 1.996 2.493 2,993 3.486 3.982 4.470 4.968
(LPM) %ERROR | -8.20 -3.40 -2.47 -0.20 -0.28 -0.23 -0.40 -0.45 -0.67 -0.64 -1.69

AIR SETTING 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00
AVG

FLOW REF 5.451 5.961 6.444 6.943 7.432 7.914 8.437 8.955 9.401 9.905
(LPM) %ERROR | -0.89 -0.65 -0.86 -0.81 -0.91 -1.08 -0.74 -0.50 -1.04 -0.95 -0.84

GAS SETTING 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
AVG

FLOW REF 5.044 9.986 14.95 19.92 24.72 29.85 35.03 39.77 44.89 49.58
(cc™m) %ERROR 0.88 -0.14 -0.33 -0.40 =1.12 -0.50 0.09 -0.57 -0.24 -0.84 -0.32

GAS SETTING | 55.00 60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00
AVG

FLOW REF 54.46 59.71 64.57 69.98 74.63 79.63 84.48 89.37 94.08 99.03
(ccm) %ERROR | -0.98 -0.48 -0.66 -0.03 -0.49 -0.46 -0.61 -0.70 -0.97 -0.97 -0.64

TEMPERATURE : 26.5 DEG.C
PRESSURE : 752 mmHg

-41
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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

- envi research

ENVIRONMENT RE ARCH & TECHNOLOGY Co., LTD.

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture : BSWA TECH
Model : CAL150
Serial No. : 590047

Range of Calibrator
- Sound Pressure Level : 94.1dB.
- Frequency 1,000 Hz.

Calibrated By

Calibration Date

Customer Name

Mr.Assada Chaiyawong

December 19, 2021
Thai Environment Co., Ltd.: Tassms 8aviatt 3o woud s (EASTINY RESORT & SPA)

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 TECH BSWA 309 590085 94.5 94.1 Pass

P
\,\)/
o

L
L

"
BUQUa
= - £ _omn moo
I ENVIRONVERT RESEARCHETECHNOLOGY Approved By
Mr.Prayun Detkla
Technician Environmental Scientist

envi rescar iy

Checked By

Page 1/1
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N Galibration Chart

BSWA-IV-C021-03-0048A

Sound Calibratormodel __ CAWA
Serial Number Sooal
Appearance IS o S
Power Supply 1.5V LR6 (AA battery) x2..
Sound Pressure level Aok, 7....dB
Frequemcy Whsz e
THD (@1000Hz) VI T S

Copying and using select parts, or tampering with this

document without the permission of BSWA is forbidden!

BSWA Technology Ltd.

www.bswa-tech.com

This equipment was calibrated at the following ambient

conditions:
Temperature: 20 C
Humidity: 40 %RH
Pressure: | 925 hPa

This equipment is qualified!

Calibrated

202\ —&- |0
Date
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