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- Building Code Requirements for Reinforced Concrete (ACI 318M-02)

- American Institute of Steel Construction (AISC 1989)

- Uniform Building Code (UBC 1985)
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Rectangular Beam Beam Code GBI

Project 0113153011 1 $ File Name
Engineer 317130063 #1319N5 11N60A 78.13973 Date 28-1.8.-23
BEAM DATA
Concrete fer = 175 ksc fe = 0.45fc = 78.75 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Dimension Es = 2,040,000 ksc

Span Length L - 400 m Ec - 15210fc' = 201209 ksc
Beam Width b = 0.20 m n = Es/Ec = 10.14
Beam Depth h = 0.50 m k = 1/(1+fs/nfc) = 0.347
Covering d' = 0.04 m i = 1-k/3 = 0.884
Effective Depth d = 0.46 m R = 0.5fckj = 12.09 ksc

Moment and Shear from Analysis M1 = Rbd2 = 5,118 kg-m
Positive Moment M-pos = 3,940 kg-m M2-pos = M-pos - Ml = 0 kg-m
Negative Moment M-neg = 3,780 kg-m M2-neg = M-neg - Ml = 0 kg-m
Shear Force \Y = 4,926 kg Ve = 029bdfc’” = 3,529 kg

<< Single Reinforcement Design >>
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RC-I EXCEL Rectangular Beam

KMITT
Project 0115 159970 1 Gl%u Beam Code GB1
REINFORCEMENT DESIGN
Number of Reinforcement Steel
M-pos Section M-neg Section
Reinforcement Top Bottom Top Bottom
DB 16 - DB 16 - DB 16 - DB 16 -
Layer 1 3 0 3 0 3 0 3 0
Layer 2 0 0 0 0 0 0 0 0
Layer 3 0 0 0 0 0 0 0 0
Total Area (cmz) 6.032 6.032 6.032 6.032
As Required (cm’) 0.000 6.458 6.196 0.000
Consider = << NOK >> << NOK >> =
Shear Reinforcement Design
External Shear Force 4,926 kg
Allowable Shear Force of Beam 16,065 kg
<< Section is OK >>
Bent Up Detail Shear Resisted by
Diameter Number Vb' (kg) Concrete (Vc) 3,529 kg
DB 16 0 0 Bent up (Vb) 0 kg
- 0 0 Stirrup 1,397 kg
Shear Resisted by Bent up 0
Stirrup Detail
Stirrup Diameter Spacing (m) |Distance
RB 6 S1 0.150  |from Support 2.00 m
Minimum Diameter RB6 [Smax 0.150  |from Center Line of Beam 0.00 m
Checking Bond Stress
M-positive M-negative
BOND Compressive Steel Tensile Steel Compressive Steel Tensile Steel
DB RB DB RB
u allow (ksc) 22.75 26.71 13.35 22.75 18.93 9.47
u actual (ksc) 8.03 8.03 8.03 8.03
Consider <OK> <OK> | <OK> <OK> <OK> | <OK>
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Cantilever Beam

Beam Code GB2

Project 0113153011 1 $ File Name
Engineer 317130063 #1319N5 11N60A 78.13973 Date 28-1.8.-23
BEAM DATA
Concrete fer = 210 ksc fe = 0.45fc = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Dimension Es = 2,040,000 ksc

Span length L - 200 m Ec - 15210fc' = 220414 ksc
Beam width b = 0.20 m n = Es/Ec = 9.26
Beam depth h = 0.50 m k = 1/(1+fs/nfc) = 0.368
Covering d = 0.05 m i = 1-k/3 = 0.877
Effective Depth d = 0.425 m R = 0.5fckj = 15.27 ksc

Moment and Shear from Analysis M1 = Rbd2 = 5,515 kg-m
Negative Moment M-neg = 3,000 kg-m M2 =  Mmeg- M, = 0 kg-m
Shear Force vV = 2,000 kg Ve = 0.29bdfe’” = 3,572 kg

<< Single Reinforcement Design >>
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RC-1 EXCEL

Cantilever Beam

KMITT
Project 21m3 T390 1 5 Beam Code GB2
REINFORCEMENT DESIGN
Number of Reinforcement Steel
Top Bottom
Reinforcement
DB 16 - DB 16 —_
Layer 1 3 0 3 0
Layer 2 3 0 0 0
Layer 3 0 0 0 0
Total Area (cmz) 12.064 6.032
As Required (sz) 5.365 0.000
Consider << NOK >> << NOK >>
Shear Reinforcement Design
External Shear Force 2,000 kg
Allowable Shear Force of Beam 16,259 kg
<< Section is OK >>
Stirrup Detail Shear Resisted by
Stirrup Diameter Spacing (m) Concrete 3,572 kg
RB 6 No K Stirrup 0 kg
Minimum Diameter RB 6
Checking Bond Stress
BOND Compressive Steel Tensile Steel
DB RB
u allow (ksc) 24.93 20.74 10.37
u actual (ksc) 3.56 1.78
Consider <OK> <OK > <OK >
Development Length
Development Length for Round Bar (RB)) 0.60 m
Development Length for Deform Bar ( DB ) 0.30 m
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Rectangular Beam Beam Code Bl

Project 0113153011 1 $ File Name
Engineer 317130063 #1319N5 11N60A 78.13973 Date 28-1.8.-23
BEAM DATA
Concrete fer = 210 ksc fe = 0.45fc = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Dimension Es = 2,040,000 ksc

Span Length L - 400 m Ec - 15210fc' = 220414 ksc
Beam Width b = 0.20 m n = Es/Ec = 9.26
Beam Depth h = 0.50 m k = 1/(1+fs/nfc) = 0.368
Covering d' = 0.04 m i = 1-k/3 = 0.877
Effective Depth d = 0.46 m R = 0.5fckj = 15.27 ksc

Moment and Shear from Analysis M1 = Rbd2 = 6,461 kg-m
Positive Moment M-pos = 3,940 kg-m M2-pos = M-pos - Ml = 0 kg-m
Negative Moment M-neg = 3,780 kg-m M2-neg = M-neg - Ml = 0 kg-m
Shear Force \ = 4,926 kg Ve = 029bdfc’” = 3,866 kg

<< Single Reinforcement Design >>
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RC-I EXCEL Rectangular Beam

KMITT
Project 0115 159970 1 Gl%u Beam Code Bl
REINFORCEMENT DESIGN
Number of Reinforcement Steel
M-pos Section M-neg Section
Reinforcement Top Bottom Top Bottom
DB 16 - DB 16 - DB 16 - DB 16 -
Layer 1 3 0 3 0 3 0 3 0
Layer 2 0 0 0 0 0 0 0 0
Layer 3 0 0 0 0 0 0 0 0
Total Area (cmz) 6.032 6.032 6.032 6.032
As Required (cm’) 0.000 6.509 6.245 0.000
Consider = << NOK >> << NOK >> =
Shear Reinforcement Design
External Shear Force 4,926 kg
Allowable Shear Force of Beam 17,598 kg
<< Section is OK >>
Bent Up Detail Shear Resisted by
Diameter Number Vb' (kg) Concrete (Vc) 3,866 kg
DB 16 0 0 Bent up (Vb) 0 kg
- 0 0 Stirrup 1,060 kg
Shear Resisted by Bent up 0
Stirrup Detail
Stirrup Diameter Spacing (m) |Distance
RB 6 S1 0.150  |from Support 2.00 m
Minimum Diameter RB6 [Smax 0.150  |from Center Line of Beam 0.00 m
Checking Bond Stress
M-positive M-negative
BOND Compressive Steel Tensile Steel Compressive Steel Tensile Steel
DB RB DB RB
u allow (ksc) 24.93 29.25 14.63 24.93 20.74 10.37
u actual (ksc) 8.10 8.10 8.10 8.10
Consider <OK> <OK> | <OK> <OK> <OK> | <OK>
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Cantilever Beam

Beam Code B2

Project 0113153011 1 $ File Name
Engineer 317130063 #1319N5 11N60A 78.13973 Date 28-1.8.-23
BEAM DATA
Concrete fer = 210 ksc fe = 0.45fc = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Dimension Es = 2,040,000 ksc

Span length L - 200 m Ec - 15210fc' = 220414 ksc
Beam width b = 0.20 m n = Es/Ec = 9.26
Beam depth h = 0.50 m k = 1/(1+fs/nfc) = 0.368
Covering d = 0.05 m i = 1-k/3 = 0.877
Effective Depth d = 0.425 m R = 0.5fckj = 15.27 ksc

Moment and Shear from Analysis M1 = Rbd2 = 5,515 kg-m
Negative Moment M-neg = 3,000 kg-m M2 =  Mmeg- M, = 0 kg-m
Shear Force vV = 2,000 kg Ve = 0.29bdfe’” = 3,572 kg

<< Single Reinforcement Design >>
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RC-1 EXCEL

Cantilever Beam

KMITT
Project 21m3 T390 1 5 Beam Code B2
REINFORCEMENT DESIGN
Number of Reinforcement Steel
Top Bottom
Reinforcement
DB 16 - DB 16 —_
Layer 1 3 0 3 0
Layer 2 3 0 0 0
Layer 3 0 0 0 0
Total Area (cmz) 12.064 6.032
As Required (sz) 5.365 0.000
Consider << NOK >> << NOK >>
Shear Reinforcement Design
External Shear Force 2,000 kg
Allowable Shear Force of Beam 16,259 kg
<< Section is OK >>
Stirrup Detail Shear Resisted by
Stirrup Diameter Spacing (m) Concrete 3,572 kg
RB 6 No K Stirrup 0 kg
Minimum Diameter RB 6
Checking Bond Stress
BOND Compressive Steel Tensile Steel
DB RB
u allow (ksc) 24.93 20.74 10.37
u actual (ksc) 3.56 1.78
Consider <OK> <OK > <OK >
Development Length
Development Length for Round Bar (RB)) 0.60 m

Development Length for Deform Bar ( DB )

0.30 m
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Rectangular Beam Beam Code B3

Project 0113153011 1 $ File Name
Engineer 317130063 #1319N5 11N60A 78.13973 Date 28-1.8.-23
BEAM DATA
Concrete fer = 210 ksc fe = 0.45fc = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Dimension Es = 2,040,000 ksc

Span Length L - 400 m Ec - 15210fc' = 220414 ksc
Beam Width b = 0.20 m n = Es/Ec = 9.26
Beam Depth h = 0.50 m k = 1/(1+fs/nfc) = 0.368
Covering d' = 0.04 m i = 1-k/3 = 0.877
Effective Depth d = 0.435 m R = 0.5fckj = 15.27 ksc

Moment and Shear from Analysis M1 = Rbd2 = 5,778 kg-m
Positive Moment M-pos = 3,940 kg-m M2-pos = M-pos - Ml = 0 kg-m
Negative Moment M-neg = 3,780 kg-m M2-neg = M-neg - Ml = 0 kg-m
Shear Force \Y = 4,926 kg Ve = 029bdfc’” = 3,656 kg

<< Single Reinforcement Design >>
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Two-Way Slab : Method 3 Slab Code S1

¥
91715 159971 1 HU

Project File Name
Engineer 1713080% A31¢N5 1000 08.13973 Date 28-0.8.-23
SLAB DATA Two - Way Slab Case 3 (1-9)
Concrete fe = 210 ksc fe = 0456 = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Span length A A = 2.50 m Es = 2,040,000 ksc
Span length B B = 4.00 m Ec = 15210fc’ = 220,414 ksc
Live Load LL = 500 kg/m’ n = Es/Ec = 9.26
Finish Load FL = 50 kg/m’ k = U(I+/nfo) = 0.368
Thickness t = 0.150 m j = 1-k/3 = 0.877
Covering d = 0.025 m R = 0.5fckj = 15.27 ksc
Effective Depth d = 0.119 m M, - Rbd - 2,162 kg-m
m = S/ = 0.63
Require Thickness treq = 0.080 m Total Load on Slab W = 910 kg/m2
<< Thickness is OK >>
Coefficient & Moment Table
Parallel to A or Short Span Parallel to B or Long Span
Coefficient Moment (kg-m) Coefficient Moment (kg-m)
M-neg Cont. -- -- M-neg Cont. 0.0395 575.12
M-pos Ca:DL 0.0580 148.63 M-pos Ca:DL 0.0130 85.28
Ca:LL 0.0675 210.94 Ca:LL 0.0130 104.00
Sum of M-pos 359.56 Sum of M-pos 189.28
M-neg Disc. 119.85 M-neg Disc. --
<< Moment is OK >>
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Two-Way Slab : Method 3 Slab Code S1

v
Project 91713 159911 1 TU File Name

Engineer 11130063 A31gNT 11N00A 60.13973 Date 28-0.8.-23

REINFORCEMENT DESIGN

Short Span Reinforcement Long Span Reinforcement
Diameter (mm) Spacing (m) Diameter (mm) Spacing (m)

M Mids. DB12 0.300 M Mids. DBI2 0.300

M Cont. - M Cont. DB12 0.225

M Disc. DB12 0.300 M Disc. -

Short Span Load Long Span Load

Coefficient = 0.43 Coefficient = 0.57
Load on Beam = 783 kg/m Load on Beam = 648 kg/m

Load Registing by Concrete 9,601 kg/m Load Registing by Concrete = 9,601 kg/m

<< Shear Stress is OK >>
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Two-Way Slab : Method 3 Slab Code S2
Project 01013159911 1 s File Name
Engineer 1713080% A31¢N5 1000 08.13973 Date 28-0.8.-23
SLAB DATA Two - Way Slab Case 3 (1-9)
Concrete fe = 210 ksc fe = 0456 = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Span length A A = 2.00 m Es = 2,040,000 ksc
Span length B B = 3.00 m Ec = 15210fc’ = 220,414 ksc
Live Load LL = 500 kg/m’ n = Es/Ec = 9.26
Finish Load FL = 50 kg/m’ k = U(I+/nfo) = 0.368
Thickness t = 0.150 m j = 1-k/3 = 0.877
Covering d = 0.025 m R = 0.5fckj = 15.27 ksc
Effective Depth d = 0.119 m M, - Rbd - 2,162 kg-m
m = S/ = 0.67
Require Thickness treq = 0.080 m Total Load on Slab W = 910 kg/m2
<< Thickness is OK >>
Coefficient & Moment Table
Parallel to A or Short Span Parallel to B or Long Span
Coefficient Moment (kg-m) Coefficient Moment (kg-m)
M-neg Cont. -- -- M-neg Cont. 0.0453 371.28
M-pos Ca:DL 0.0513 84.19 M-pos Ca:DL 0.0147 54.12
Ca:LL 0.0617 123.33 Ca:LL 0.0147 66.00
Sum of M-pos 207.52 Sum of M-pos 120.12
M-neg Disc. 69.17 M-neg Disc. --

<< Moment is OK >>
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Two-Way Slab : Method 3 Slab Code S2

v
Project 91713 159911 1 TU File Name

Engineer 11130063 A31gNT 11N00A 60.13973 Date 28-0.8.-23

REINFORCEMENT DESIGN

Short Span Reinforcement Long Span Reinforcement
Diameter (mm) Spacing (m) Diameter (mm) Spacing (m)

M Mids. DB12 0.300 M Mids. DBI2 0.300

M Cont. - M Cont. DB12 0.300

M Disc. DB12 0.300 M Disc. -

Short Span Load Long Span Load

Coefficient = 0.50 Coefficient = 0.50
Load on Beam = 678 kg/m Load on Beam = 458 kg/m

Load Registing by Concrete 9,601 kg/m Load Registing by Concrete = 9,601 kg/m

<< Shear Stress is OK >>
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Two-Way Slab : Method 3 Slab Code S3
Project File Name
Engineer 1713080% A31¢N5 1000 08.13973 Date 28-0.8.-23
SLAB DATA Two - Way Slab Case 3 (1-9)
Concrete fe = 210 ksc fe = 0456 = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Span length A A = 3.00 m Es = 2,040,000 ksc
Span length B B = 4.00 m Ec = 15210fc’ = 220,414 ksc
Live Load LL = 500 kg/m’ n = Es/Ec = 9.26
Finish Load FL = 50 kg/m’ k = U(I+/nfo) = 0.368
Thickness t = 0.150 m j = 1-k/3 = 0.877
Covering d = 0.025 m R = 0.5fckj = 15.27 ksc
Effective Depth d = 0.119 m M, - Rbd - 2,162 kg-m
m = S/ = 0.75
Require Thickness treq = 0.080 m Total Load on Slab W = 910 kg/m2
<< Thickness is OK >>
Coefficient & Moment Table
Parallel to A or Short Span Parallel to B or Long Span
Coefficient Moment (kg-m) Coefficient Moment (kg-m)
M-neg Cont. -- -- M-neg Cont. 0.0560 815.36
M-pos Ca:DL 0.0400 147.60 M-pos Ca:DL 0.0180 118.08
Ca:LL 0.0510 229.50 Ca:LL 0.0190 152.00
Sum of M-pos 377.10 Sum of M-pos 270.08
M-neg Disc. 125.70 M-neg Disc. --

<< Moment is OK >>
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Two-Way Slab : Method 3

Project

Engineer 11130063 A31gNT 11N00A 60.13973

Slab Code S3
File Name

Date 28-N.8.-23

Short Span Reinforcement

REINFORCEMENT DESIGN

Long Span Reinforcement

Diameter (mm) Spacing (m) Diameter (mm) Spacing (m)

M Mids. DB12 0.300 M Mids. DBI2 0.300

M Cont. - M Cont. DB12 0.150

M Disc. DB12 0.300 M Disc. -

Short Span Load Long Span Load

Coefficient = 0.61 Coefficient = 0.39

Load on Beam = 1,110 kg/m Load on Beam = 532 kg/m
Load Registing by Concrete = 9,601 kg/m Load Registing by Concrete = 9,601 kg/m

<< Shear Stress is OK >>
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Stair Stair Code ST1

Project ~ ©1A13 139911 1 % File Name

Engineer 111300d3 A31GNT WIN00A 0.13973 Date 28-n.0.-23

STAIR DATA

Concrete fc' = 210 ksc fc = 0.45fc = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Span length L = 3.00 m Es = 2,040,000 ksc
Height H = 1.90 m Ee = 15210f" = 220414 ksc
Tread 1 = 0.25 m n = Es/Ec = 9.26
Riser h = 0.19 m k = 1/(1+fs/nfc) = 0.368
Live Load LL = 500 kg/m2 j = 1-k/3 = 0.877
Finish Load FL = 0 kg/m2 R = 0.5fckj = 15.27 ksc
Thickness t = 0.15 m My Rbd2 = 1,588 kg-m
Covering d' = 0.040 m Total Load on Stair W = 1,180 kg/mz
Effective Depth d = 0.102 m
Require Thickness t:req = 0.134 m
<< Thickness is OK >>
Checking Moment and Shear Force
Moment of Main Steel M = 1,328 kg-m Maximum Shear Force V- = 3,541 kg
Resisting Moment M, = 1,588 kg-m Allowable Shear Force Ve = 7,834 kg
<< Moment is OK >> ‘ ‘ << Shear Force is OK >>
As. Required of Main Steel = 9.89 cmz/m
REINFORCEMENT DESIGN
Main Steel Reinforcement Temperature Steel Reinforcement
Diameter (mm) Spacing (m) Diameter (mm) Spacing (m)
M-max. DB16 v 0.200 Use RB9 v 0.200
Checking Bond Stress Devlopment Length
Bond Stress = 15.74 ksc Development Length for RB = 0.55 m
Allowable Bond Stress for RB = 11.00 ksc Development Length for DB = 0.30 m
Allowable Bond Stress for DB = 29.25 ksc

<< Bond DB OK >> Load on Beam = 3,541 kg/m
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AXIAL BENDING MEMBER Page 1

AXIAL AND BENDING FORCE (ASD)
UNA. LNAUDA LWILIAT AULUATE
Project W& Owner #lauan&11nssu WHA (Lwns1zagiuaaninuaine)
Building a1msTsoau 1 du Engineer Jisane3 Asans Mnnan 613973
Location wal 24 auuilnsalaoianeisnegs e el a.idasnuawa a.558a9 21150 Date 28 fueneu 2566
7iayanIsaanuuUL

- Refferences : wszsaifayaiiaruauanis w.d. 2522/ 2an. / AISC 1986-Allowable stress Design

- MATERIAL PROPERTIES
Yeild stress structure steel (Fy ) 2,400 Kglcm? Allowable stress of Tention (Ft) = 0.60Fy = 1,440 Kglcm?
Modulus of elasticity (Es) 2,100,000 Kg/cm? Allowable stress of Shear ( Fv) = 040Fy = 960 Kg/cm?
Allowable stress of bending (Fbx) = 0.60Fy = 1,440 Kglcm? Allowable stress Welding Grede E-60 = 0.60Fy = 1,260 Kglcm?
Allowable stress of bending (Fby ) = 0.75Fy = 1,800 Kglcm?
Allowable stress of Copression (Fa) = 0.40Fy = 960 Kglcmz
CLASS TIS 1227 SM40/JIS G3101 SS400/ASTM A36
- COMPRESSION GEOMETRY - LOAD DESIGN MAX
anuemiusiu (L) = 200 cm DL+LL Compression max = 10,000 Kg fa
Effective length factor,(K) = 1.2 Fix-Fix <<AMUNIIUUASULLADFTI moment Mx = Kg.m
moment My = Kg.m
- ASSUME SECTION
Area Require (P/Fa) = 10.42 cm? USE STEEL WF 400 x 200 mm
Area = 84.12 cm? Weight = 66 Kg/m
t = 8 mm t2 = 13 mm
Ix = 23700 cm? ly = 1740 cm?
sx = 1190 om® sy = 174 cm® s min = 174 om®
x = 16.8 cm® ry = 4.54 cm® rmin = 454 cm’
- RECHECK KL/r & ALLOWABLE STRESS
KLIr = 52.86 <200 OK Cc = sqrt(19.74E/Fy) = 131.42 (KLIr)ICc = 0.40
(KLIr)<CC YIELD FAIL |(KL/r)>CC BUCKLING FAIL
Fa = (1-1/2((KLIr)/Cc)?) . FY = 1219.13 Kg/cm? Fa = 5.149E/(KLIr)? = Kglcm?
(5/3)+(3/8)((KLIr)/Cc)-(1/8)((KLIr)ICc)®
STRUCTURE FAIL AT YIELD USE COMPRESSION STRESS ALLOWABLE (Fa) = 1219.13 Kg/lem2
- MAX COMPRESSION FORCE
Fax A = 102,553 Kg > Compression max = 10,000 Kg 925.53 % PASS
- RECHECK STRESS
fa=P/A = 118.88 Kglcm? fox =Mx/Sx = 0.00 Kalem? foy =My /Sy = 0.00 Kalcm?
Stress ratio (fa/Fa)+(fbx/Fbx) +(fby/Fby) = 0.10 < 1.00 PASS
USE AXIAL AND BENDING MEMBER WF 400x200 x 8x13 mm Weight = 66 Kg/m
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Footing on Pile Footing Code F1

01715 159911 1 U

Project File Name
Engineer 17130603 A314NT 1N00A 78.13973 Date 28-n.8.-23
FOOTING DATA

Concrete fc' = 210 ksc fc = 0451 = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Design Column Load P = 20.00 ton Es = 2,040,000 ksc
Moment M = 0.00 ton-m Ec = 15210fc'”2 = 220,414 ksc
Face of of Column b = 0.60 m n = Es/Ec = 9.26

t = 0.60 m k = 1/(1+fs/nfc) = 0.368
Covering d' = 0.07 m j = 1-k/3 = 0.877
Capacity of Pile p = 22.00 ton R = 0.5fckj = 15.27 ksc
Dimeter of Pile D = 0.22 m
Footing Depth = 0.60 m Total Load on Footing = 21.00 ton
Effective Depth d = 0.51 m Number of Pile = 1 Pile
Require Depth d-req = 0.00 m Load on Pile p = 21.00 ton

<< Footing Depth is OK >> ‘ ‘ << Number of Pile is OK >>

Dimension of Footing
L-direction = 0.50 m
B-direction = 0.50 m
Moment at Col.Edge M-max = 0.00 ton-m

Distance from Center of Column to Each Row of Pile (m)

Direction X Y
1" Row 0.00 0.00
2™ Row 0.00 0.00

3* Row 0.00 0.00
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Footing on Pile Footing Code F1

Project 01715 159911 1 “]‘?u File Name
Engineer 17130603 A314NT 1N00A 78.13973 Date 28-n.8.-23
Beam Shear
Consider L Direction Consider B Direction
X dist. P' (ton) n V' (ton) Y dist. P' (ton) n V' (ton )
0 0.00 0 0.00 0.00 0.00 0 0.00
0.00 0.00 0 0.00
0.00 0.00 0 0.00
Total Shear Force = 0.00 ton Total Shear Force = 0.00 ton
Ve = 4.20 ksc Ve = 7.68 ksc
\% = 0.00 ksc v = 0.00 ksc

<< Thickness is OK >> << Thickness is OK >>

Punching Shear

Distance (m) Pile P' (ton)

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
Total Shear Force = 0 ton
Ve = 7.68 ksc vV = 0.00 ksc

<< Thickness is OK >>

REINFORCEMENT DESIGN

L Direction Steel Reinforcement B Direction Steel Reinforcement

Diameter (mm) Number of Steel Diameter (mm) Number of Steel

DB16 v 1 .DB‘\G V. 1
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Footing on Pile Footing Code F1

Project 01715 159911 1 “]‘?u File Name
Engineer 17130603 A314NT 1N00A 78.13973 Date 28-1.8.-23
Checking Bond Stress Checking Bond Stress
Diameter u allowable (ksc) u actual Diameter u allowable (ksc) u actual
(mm) DB RB (ksc) (mm) DB RB (ksc)
16 29.25 11.00 0.00 16 29.25 11.00 0.00
<< Bond is OK for RB & DB >> << Bond is OK for RB & DB >>

Development Length = 0.30 m Development Length = 0.30 m
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Footing on Pile Footing Code F2

Project 91715 159911 1 U File Name

Engineer 1130063 A31gNT 110807 16.13973 Date 28-n.8.-23

FOOTING DATA

Concrete fc' = 210 ksc fc = 0.45fc = 94.50 ksc
Steel fy = 3,000 ksc fs = 0.50fy = 1,500 ksc
Design Column Load P = 40.00 ton Es = 2,040,000 ksc
Moment M = 0.00 ton-m Ec = 15210fc'”2 = 220,414 ksc
Face of of Column b = 0.60 m n = Es/Ec = 9.26
t = 1.40 m k = 1/(1+fs/nfc) = 0.368
Covering d' = 0.07 m j = 1-k/3 = 0.877
Capacity of Pile p = 22.00 ton R = 0.5fckj = 15.27 ksc
Dimeter of Pile D = 0.26 m
Footing Depth h = 0.70 m Total Load on Footing = 42.00 ton
Effective Depth d = 0.61 m Number of Pile N = 2 Piles
Require Depth d-req = 0.00 m Load on Pile p = 21.00 ton
<< Footing Depth is OK >> ‘ ‘ << Number of Pile is OK >>
Dimension of Footing

L-direction = 1.30 m

B-direction = 0.60 m

Moment at Col.Edge M-max = 0.00 ton-m

Distance from Center of Column to Each Row of Pile (m)

Direction X Y
1" Row 0.00 0.39
2™ Row 0.00 0.00

3* Row 0.00 0.00
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Footing on Pile Footing Code F2

Project 01715 159911 1 “]‘?u File Name
Engineer 17130603 A314NT 1N00A 78.13973 Date 28-n.8.-23
Beam Shear
Consider L Direction Consider B Direction
X dist. P' (ton) n V' (ton) Y dist. P' (ton) n V' (ton )
0 0.00 0 0.00 0.00 0.00 1 0.00
0.00 0.00 0 0.00
0.00 0.00 0 0.00
Total Shear Force = 0.00 ton Total Shear Force = 0.00 ton
Ve = 4.20 ksc Ve = 7.68 ksc
\% = 0.00 ksc v = 0.00 ksc
<< Thickness is OK >> ‘ ‘ << Thickness is OK >>

Punching Shear

Distance (m) Pile P' (ton)

0.00 0.00 0.00

-0.62 2.00 10.50

0.00 0.00 0.00

0.00 0.00 0.00
Total Shear Force = 21 ton
Ve = 7.68 ksc vV = 0.70 ksc

<< Thickness is OK >>

REINFORCEMENT DESIGN

L Direction Steel Reinforcement B Direction Steel Reinforcement

Diameter (mm) Number of Steel Diameter (mm) Number of Steel

DB16 v 1 . DB16 V. -7
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Footing on Pile Footing Code F2

Project 01715 159911 1 “]‘?u File Name
Engineer 17130603 A314NT 1N00A 78.13973 Date 28-1.8.-23
Checking Bond Stress Checking Bond Stress
Diameter u allowable (ksc) u actual Diameter u allowable (ksc) u actual
(mm) DB RB (ksc) (mm) DB RB (ksc)
16 29.25 11.00 0.00 16 29.25 11.00 -22.75
<< Bond is OK for RB & DB >> << Bond is OK for RB & DB >>

Development Length = 0.30 m Development Length = 0.30 m
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¥ ¥
¥o1A3INT : ©1A13 159970 1 WU CCT-TRUSS Ly FrRkR R

NI : NNTOLAT ATYND UINUOA T0.43%Aon 1.90

Joyaningane
qﬂﬁﬂﬁ ANA X (m) ANA Y (m)
1 0.00 0.00
2 1.00 0.00
3 2.00 0.00
- 3.00 0.00
5 400 0.00
6 5.00 0.00
7 6.00 0.00
8 7.00 0.00
9 8.00 0.00
10 0.00 1.00
11 1.00 1.00
12 2.00 1.00
13 3.00 1.00
14 4.00 1.00
15 5.00 1.00
16 6.00 1.00
17 7.00 1.00

18 8.00 1.00
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qanen unu X uau Y HIBINA : (0 = Free, 1 = Fixed)
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-+ 0 0
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7 0 0
8 0 0
9 1 1
10 0 0
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13 0 0
14 0 0
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16 0 0
17 0 0
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N3 : NNTOUAT ATIYNT NINYOA T0.43% % on 1.90

Yoyaihmiinussnnngane

Q

qmiaﬁ unu X (kg) uAH Y (kg)
1 0.00 0.00
2 0.00 -500.00
3 0.00 -500.00
4 0.00 -500.00
D 0.00 -500.00
6 0.00 -500.00
7 0.00 -500.00
8 0.00 -500.00
9 0.00 0.00
10 0.00 0.00
11 0.00 0.00
12 0.00 0.00
13 0.00 0.00
14 0.00 0.00
15 0.00 0.00
16 0.00 0.00
17 0.00 0.00

18 0.00 0.00
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NAANEIZHZMSIAROUS

4HU X (cm) DU Y (cm)
1 0.000000 0.000000
2 -0.000193 -0.003857
3 -0.000387 -0.007526
4 -0.000283 -0.010338
5 0.000000 -0.011518 <max.>
6 0.000283 -0.010338
7 0.000387 -0.007526
8 0.000193 -0.003857
9 0.000000 0.000000
10 0.002560 <max.> 0.000000
11 0.002560 <max.> -0.003738
12 0.001845 -0.007705
13 0.000952 -0.010397
14 0.000000 -0.011518 <max.>
15 -0.000952 -0.010397
16 -0.001845 -0.007705
17 -0.002560 <max.> -0.003738
18 -0.002560 <max.> 0.000000
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w d A 1
wanwmmma"lmmmu

Fudnd e (m) W3R 1 (kg) usaft J (kg) WEus R 1 (ksc) Wieusi J (ksc)
1 1.0000 -812.5000 -812.5000 -4,0625 -4.0625
2 1.0000 -812.5000 -812.5000 -4.0625 -4.0625
3 1.0000 437.5000 437.5000 2.1875 2.1875
4 1.0000 1187.5000 1187.5000 5.9375 5.9375
5 1.0000 1187.5000 1187.5000 5.9375 5.9375
6 1.0000 437.5000 437.5000 2.1875 2.1875
7 1.0000 -812.5000 -812.5000 -4.0625 -4.0625
8 1.0000 -812.5000 -812.5000 -4.0625 -4.0625
9 1.0000 0.0000 0.0000 0.0000 0.0000
10 1.0000 0.0000 0.0000 0.0000 0.0000
11 1.0000 -3000.0000 -3000.0000 -15.0000 -15.0000
12 1.0000 -3750.0000 -3750.0000 -18.7500 -18.7500
13 1.0000 -4000.0000 <max-> -4000.0000 <max-> -20.0000 -20.0000
14 1.0000 -4000.0000 <max-> -4000.0000 <max-> -20.0000 -20.0000
15 1.0000 -3750.0000 -3750.0000 -18.7500 -18.7500
16 1.0000 -3000.0000 -3000.0000 -15.0000 -15.0000
17 1.0000 0.0000 0.0000 0.0000 0.0000
18 1.0000 0.0000 0.0000 0.0000 0.0000
19 1.4142 -2474.8737 -2474.8737 -12.3744 -12.3744
20 1.4142 1767.7670 <max+> 1767.7670 <max+> 8.8388 8.8388
21 1.4142 1060.6602 1060.6602 5.3033 5.3033
22 1.4142 353.5534 353.5534 1.7678 1.7678
23 1.4142 353.5534 353.5534 1.7678 1.7678
24 1.4142 1060.6602 1060.6602 5.3033
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Pudui
25
26
27
28
29
30
31
32
33

AN (m)
1.4142
1.4142
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

w ::' U
waansusaImMeluIuaIu

saf 1 (kg) Wsah g (kg) W 1 (ksc) WEus e J (ksc)
1767.7670 <max+> 1767.7670 <max+> 8.8388 8.8388
-2474.8737 -2474.8737 -12.3744 -12.3744
500.0000 500.0000 2.5000 2.5000
-750.0000 -750.0000 -3.7500 -3.7500
-250.0000 -250.0000 -1.2500 -1.2500
0.0000 0.0000 0.0000 0.0000
-250.0000 -250.0000 -1.2500 -1.2500
-750.0000 -750.0000 -3.7500 -3.7500

500.0000 500.0000 2.5000 2.5000
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1\

uﬁu ; ****;k***

o aan
HaansusalgnIen
qanef uaU X (kg) UAY Y (kg)
1 2562.5000 1750.0000

2 -2562.5000 1750.0000
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1 | /| ( [§ 7 8 8
8.00

WUNMIIAAT 1 = 200 sq.cm
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a U d‘i} G
IAINT : NNITVUAT AIYNT UINYDA ﬁVGl’SiOl‘l 1.90

10 500N 1 500 12 500 13 500 14 500 15 500 16 500 17 ]
9 19 27 20\/l28—2t—20—22 39 23 U31-“94 1377 25 133 26 |18 1.00
| | 2 2 3 3 } } 5 5 6 6 7 7 8 8 )
8.00
nsane luruaiu <usoa>
- 13 IuUEIUGIgA <U3I8A> =-4000.000 kg

159 luruaIL <usIne

— UIINYIUFUTIUGIYA <UTIAS> = 1767.767 kg

Al uFUa I
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tension revise

TENSION MEMBER (ASD)

Project T1-1
Building a1asTsoau 1 4u
Location

wal 24 auuilnsalaoianeisnegs e el a.dasnuawa a.558a9 21150

una. Tnauaa wnas duiuash
Owner fiauanannssn WHA (1Mus1zagivaaninuaine)

Engineer 152063 Aans nnaan §8.13973

Date 28 fusnau 2566

P T w1 feer 1T e 13 fee0 12 a0 15 fee0 16 fsg0 17 s T
g 27T A 28 2 28 R 30 31 32 A 33 3 18 1.00
b R —
L4 ] 1 2 2 3 3 4 < 5 5 [ & 7 - B
2562.500 Tz&r : - 562,500 Tﬁ&r
1750.000 1750.000
3.00
7iayanIsaanuuUL
- Refferences : wszsaifayaifiaruanaiais w.e. 2522/ 2an. / AISC 1986-Allowable stress Design
- MATERIAL PROPERTIES
Yeild stress structure steel (Fy ) 2,400 Kg/cm2 Allowable stress of Tention (Ft) = 0.60Fy = 1,440 Kg/cmz
Modulus of elasticity (Es) 2,100,000 Kg/cm2 Allowable stress of Shear ( Fv) = 040Fy = 960 Kg/cmz
Allowable stress of bending (Fb) = 0.60Fy = 1,440 Kg/cm2 Allowable stress Welding Grede E-60 = 0.60Fy = 1,260 Kg/cmz
Allowable stress of Copression (Fa) = 0.40Fy = 960 Kg/cm2
CLASS TIS 1227 SM40/JIS G3101 SS400/ASTM A36
- TENSION GEOMETRY - LOAD DESIGN MAX
anuemdusu (L) = 100  cm DL+LL Tension max = 4,000 Kg
Effective length factor,(K) = 1
- ASSUME SECTION
Area Require (P/Fa) = 4.17 cm? USE STEEL 1 50 x 50 mm
Area = 5.73 cm? Weight = 4.5 Kg/m
t1 = 3.2 mm t2 = 0 mm
x = 20.4 cm* ly = 20.4 cm*
Sx = 8.16 cm® Sy = 8.16 cm® smin = 8.16 cm®
rx = 1.89 cm® ry = 1.89 cm® rmin = 1.86 cm®
- RECHECK Anet & KL/r
KL/r = 53.76 < 240 S55555555555>>> PASS
- MAX TENSION FORCE
Ftx A = 8,251 Kg > Tension max = 4,000 Kg 106.28 %
- RECHECK STRESS
ft =P/A = 698.08  Kglcm? Stress ratio (ft/Ft) = 0.48 < 1.00 PASS
USE TENSION MEMBER 1 50x50 x 3.2 mm Weight = 4.5 Kg/m

Page 1
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TENSION MEMBER (ASD)

Project T1-2

Building

a1A15T599u 1 %u

UNAINAUAA LWILIAT Tuluash
Owner flANaaa11nssy WHA (1nusdnsiuaaninuaing)

Engineer J1isaun3 Aavs nnuaa 80.13973

Location wal 24 auuilnsalaoianeisnEgs e el a.dasnuawa a.558a9 21150 Date 28 ffusneu 2566
510 PR 3 {500 13 _JF500 15 560 16 Q0 17 Jis =l
S 5 2 29 ') 30 25 31 4 32 X 33 3§ 18 1.00
S 2 N N —=
7 AN 1 3 4 r =3 3 3 6 ey 7
2562.500 \ = = = ” =
1750.000 1750.000
2iaan1saanuuy
- Refferences : wszsaifayaiiaruauainis w.d. 2522/ 2aw. / AISC 1986-Allowable stress Design
- MATERIAL PROPERTIES
Yeild stress structure steel (Fy ) 2,400 Kg/cm2 Allowable stress of Tention (Ft) = 0.60Fy = 1,440 Kg/cmz
Modulus of elasticity (Es) 2,100,000 Kg/cm2 Allowable stress of Shear ( Fv) = 040Fy = 960 Kg/cmz
Allowable stress of bending (Fb) = 0.60Fy = 1,440 Kg/cm2 Allowable stress Welding Grede E-60 = 0.60Fy = 1,260 Kg/cmz
Allowable stress of Copression (Fa) = 0.40Fy = 960 Kg/cm2
CLASS TIS 1227 SM40/JIS G3101 SS400/ASTM A36
- TENSION GEOMETRY - LOAD DESIGN MAX
anuemdusu (L) = 100  cm DL+LL Tension max = 1,800 Kg
Effective length factor,(K) = 1
- ASSUME SECTION
Area Require (P/Fa) = 1.88 cm? USE STEEL 1 50 x 50 mm
Area = 5.73 cm? Weight = 4.5 Kg/m
t1 = 3.2 mm t2 = 0 mm
x = 20.4 cm* ly = 20.4 cm*
Sx = 8.16 cm® Sy = 8.16 cm® smin = 8.16 cm®
rx = 1.89 cm® ry = 1.89 cm® rmin = 1.86 cm®
- RECHECK Anet & KL/r
KL/r 53.76 < 240 S55555555555>>> PASS
- MAX TENSION FORCE
Ftx A = 8,251 Kg > Tension max = 1,800 Kg 35840 %
- RECHECK STRESS
ft =P/A = 314.14  Kglcm?® Stress ratio (ft/Ft) = 0.22 < 1.00 PASS
USE TENSION MEMBER 1 50x50 x 3.2 mm Weight = 4.5 Kg/m

Page 1
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YO LATINIT : DIATT ITNIU 1 YU CCT-TRUSS LW

N3 : MMdouds AsIYNT WINYeA a0.43%%%on 1.90

Yoyaiinagane
qanei NHA X (m) NHA Y (m)
1 0.00 0.00
2 1.00 0.00
3 2.00 0.00
4 3.00 0.00
5 4.00 0.00
6 5.00 0.00
7 6.00 0.00
8 0.00 1.00
9 1.00 1.00
10 2.00 1.00
11 3.00 1.00
12 4.00 1.00
13 5.00 1.00

14 6.00 1.00
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N3 : NMN30AT ATIYNT MINUOA T0.43%%%on 1.90

ganen unu X uAU Y HUWNA : (0 = Free, 1 = Fixed)

2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 1 1
8 0 0
9 0 0
10 0 0
11 0 0
12 0 0
13 0 0
14 0 0
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¥
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¥91A39013 : 9IA13 159970 1 U CCT-TRUSS e ¢ R

a Ay a
IAINT : NNTIDUAT ﬁ31q7]ﬁ umnuea ﬁﬂ.ws}on 1.90

JoyaruaIU
Sud i 9AABNI (1) yaneME (J) wihdai
1 1 2 1
2 2 3 1
3 3 4 1
4 4 5 1
5 5 6 1
6 6 7 1
7 1 8 1
8 8 9 1
9 9 10 1
10 10 11 1
11 1 12 1
12 12 13 1
13 13 14 1
14 14 7 1
15 1 9 1
16 9 3 1
17 10 4 1
18 4 12 1
19 5 13 1
20 13 7 1
21 9 2 1
22 10 3 1
23 11 4 1

24 12 5 1
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N : NIDUAT ATIYNT WINVOA T0.43%%Fon 1.90

QA W/

Joyaanuiiniag

v & d' Y w v A 1
nuInan NWUNHUIAA (sq.cm) jﬂﬂi\ﬁﬂﬂ?‘iq‘u (ksc)

1 200.00 2100000
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¥o1n39M5 : 0115 159970 1 BU CCT-TRUSS (g« wrmrERk

ARINT : NMNF0UAT ATIYNT WINYDA T43%don 1.90

Foyaiimilnussnnngane

Q

qﬂﬁia’v’; unu X (kg) uAH Y (kg)
1 0.00 0.00
2 0.00 -500.00
3 0.00 -500.00
4 0.00 -500.00
5 0.00 -500.00
6 0.00 -500.00
7 0.00 0.00
8 0.00 0.00
9 0.00 0.00
10 0.00 0.00
11 0.00 0.00
12 0.00 0.00
13 0.00 0.00

14 0.00 0.00
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10
11
12
13
14

o d 4 o
Naawmwzmsmﬁaum

ﬁ UAU X (cm)
0.000000
-0.000060
-0.000119
0.000000
0.000119
0.000060
0.000000
0.001012 <max.>
0.001012 <max.>
0.000536
0.000000
-0.000536
-0.001012 <max.>
-0.001012 <max.>

U Y (cm)

0.000000
-0.001973
-0.003490
-0.004253 <max.>
-0.003490
-0.001973
0.000000
0.000000
-0.001854
-0.003549
-0.004253 <max.>
-0.003549
-0.001854
0.000000
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3N : N3uAs ATIYNS MINVOA T0.43%%on 1.90

o d 2{' U
Nanwmsamﬁlwmmu

Sudnd A m) w1 (kg) s J (kg) WHBUSIR T (kse)  WMaBUIaR J (ksc)
1 1.0000 -250.0000 -250.0000 -1.2500 -1.2500
2 1.0000 -250.0000 -250.0000 -1.2500 -1.2500
3 1.0000 500.0000 500.0000 2.5000 2.5000
4 1.0000 500.0000 500.0000 2.5000 2.5000
5 1.0000 -250.0000 -250.0000 -1.2500 -1.2500
6 1.0000 -250.0000 -250.0000 -1.2500 -1.2500
7 1.0000 0.0000 0.0000 0.0000 0.0000
8 1.0000 0.0000 0.0000 0.0000 0.0000
9 1.0000 -2000.0000 -2000.0000 -10.0000 -10.0000
10 1.0000 -2250.0000 <max-> -2250.0000 <max-> -11.2500 -11.2500
11 1.0000 -2250.0000 <max-> -2250.0000 <max-> -11.2500 -11.2500
12 1.0000 -2000.0000 -2000.0000 -10.0000 ~10.0000
13 1.0000 0.0000 0.0000 0.0000 0.0000
14 1.0000 0.0000 0.0000 0.0000 0.0000
15 1.4142 -1767.7670 -1767.7670 -8.8388 -8.8388
16 1.4142 1060.6602 <max+> 1060.6602 <max+> 5.3033 5.3033
17 1.4142 353.5534 353.5534 1.7678 1.7678
18 1.4142 353.5534 353.5534 1.7678 1.7678
19 1.4142 1060.6602 <max+> 1060.6602 <max+> 5.3033 5.3033
20 1.4142 -1767.7670 -1767.7670 -8.8388 -8.8388
21 1.0000 500.0000 500.0000 2.5000 2.5000
22 1.0000 -250.0000 -250.0000 -1.2500 -1.2500
23 1.0000 0.0000 0.0000 0.0000 0.0000
24 1.0000 -250.0000 -250.0000 -1.2500
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YHEIWN  ANNENI(m)  uIIN I (kg) U J (kg)  HHIBUSIN I (kse)  WIHBUIIN T (ksc)

25 1.0000 500.0000 500.0000 2.5000 2.5000
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U
ufly . -

o d aana
waawsuIafnsen
ganen unu X (kg) uAU Y (kg)
1 1500.0000 1250.0000

2 -1500.0000 1250.0000
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6.00
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U5 I TUBUTIUGIYA <UTIVA> = -2250.000 kg
usanmeluduaiu <ussne

—————— uSINIUFUTIUGIYA <UTIA> = 1060.660 kg
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TENSION MEMBER (ASD)
una.Tnavaa was duuasi
Project T2-1 Owner fiANan&11NT5H WHA (1hus1zaziuaaninuaine)
Building a1AnsTseeu 1 du Engineer Iisanes @ngns inuan §0.13973
Location 1afl 24 auudnsalmaiensinegs el a.fiasnuamwe a.5zaa9 21150 Date 28 Ausznau 2566
g¥ gt
4 ..U
1500 000
12500000 1250000
6.00
- Refferences : wszsaifayaidaiuauainis w.d. 2522/ 2aw. / AISC 1986-Allowable stress Design
- MATERIAL PROPERTIES
Yeild stress structure steel (Fy ) 2,400 Kglcm? Allowable stress of Tention (Ft) = 0.60Fy = 1,440 Kglcm?
Modulus of elasticity (Es) 2,100,000 Kg/cm? Allowable stress of Shear ( Fv) = 040Fy = 960 Kg/cm?
Allowable stress of bending (Fb) = 0.60Fy = 1,440 Kglcm? Allowable stress Welding Grede E-60 = 0.60Fy = 1,260 Kglcm?
Allowable stress of Copression (Fa) = 0.40Fy = 960 Kglcm?
CLASS TIS 1227 SM40/JIS G3101 SS400/ASTM A36
- TENSION GEOMETRY - LOAD DESIGN MAX
Anuemdusu (L) = 100 cm DL+ LL Tension max = 2,500 Kg
Effective length factor,(K) = 1
- ASSUME SECTION
Area Require (P/[Fa) = 2.60 cm? USE STEEL I 50 x 50 mm
Area = 5.73 cm? Weight = 4.5 Kg/m
t = 3.2 mm t2 = 0 mm
Ix = 20.4 cm? ly = 20.4 cm?
Sx = 8.16 cm? Sy = 8.16 cm?® smin = 8.16 cm®
rx = 1.89 cm? ry = 1.89 cm?® rmin = 1.86 cm®
- RECHECK Anet & KL/r
KL/r = 53.76 < 240 >S>>>>>>>>>>>>>> PASS
- MAX TENSION FORCE
Ftx A = 8,251 Kg > Tension max = 2,500 Kg 230.056 %
- RECHECK STRESS
ft =P/A = 436.30 Kg/cm? Stress ratio (ft/Ft) = 0.30 < 1.00 PASS
USE TENSION MEMBER 1 50x50 x 3.2 mm Weight = 4.5 Kg/m
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TENSION MEMBER (ASD)

3. 7nauaa wias duluasi

fiauaaa1nnssy WHA (wusdegiuaaninuainm)

Project T2-2 Owner
Building a1asTsoau 1 du Engineer J17isaun3 Aavs nnuaa 80.13973
Location wal 24 auuilnsalaoianeisegs e el a.dasnuawa a.558a9 21150 Date 28 ffueneu 2566
1 00
-V
1500.000
1250.000 1250.000
6.00
- MATERIAL PROPERTIES
Yeild stress structure steel (Fy ) 2,400 Kg/cm2 Allowable stress of Tention (Ft) = 0.60Fy = 1,440 Kg/cmz
Modulus of elasticity (Es) 2,100,000 Kg/cm2 Allowable stress of Shear ( Fv) = 040Fy = 960 Kg/cmz
Allowable stress of bending (Fb) = 0.60Fy = 1,440 Kg/cm2 Allowable stress Welding Grede E-60 = 0.60Fy = 1,260 Kg/cmz
Allowable stress of Copression (Fa) = 0.40Fy = 960 Kg/cm2
CLASS TIS 1227 SM40/JIS G3101 SS400/ASTM A36
- TENSION GEOMETRY - LOAD DESIGN MAX
anuemdusu (L) = 100  cm DL+LL Tension max = 1,500 Kg
Effective length factor,(K) = 1
- ASSUME SECTION
Area Require (P/Fa) = 1.56 cm? USE STEEL 1 50 x 50 mm
Area = 5.73 cm? Weight = 4.5 Kg/m

t1 = 3.2 mm t2 = 0 mm

Ix = 20.4 (;m4 Iy = 20.4 crn4

Sx = 8.16 cm® Sy = 8.16 cm® s min 8.16 cm®

rx = 1.89 cm® ry = 1.89 cm® rmin 1.86 cm®
- RECHECK Anet & KL/r

KL/r = 53.76 < 240 S55555555555>>>> PASS
- MAX TENSION FORCE
Ftx A = 8,251 Kg > Tension max = 1,500 Kg 450.08 %
- RECHECK STRESS
ft =P/A = 261.78  Kglcm? Stress ratio (ft/Ft) = 0.18 < 1.00 PASS
USE TENSION MEMBER 1 50x50 x 3.2 mm Weight = 4.5 Kgim

Page 1
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PULIN DESIGN (ASD)
fanana11inssy WHA (iwusdegiuaanuiuaine)
Member wal Owner
Project 211500y 1 du Engineer J1isaued Asens annaan x0.139
Location W7 24 auudnsalzoAnzyinegs 0Tl a.fasnuawe 3.528a9 21150 Date 28 ffusnau 2566
Wcg
Wy
Pn
Wcg
wy W
Pn 3 \/ i
ﬁaagam‘saammu
- Refferences : wsysaniryaiaiunuannis w.d. 2522/ 2an. [ AISC 1986-Allowable stress Design
- MATERIAL PROPERTIES
Yeild stress structure steel (Fy) 2,400 Kg/cmz Allowable stress of Tention (Ft) =0.60Fy = 1,440 Kglcm2
Modulus of elasticity (Es) 2,040,000 Kg/cmz Allowable stress of Shear ( Fv) =040Fy = 960 Kglcmz
Allowable stress of bending (Fb) = 0.60Fy = 1,440 Kglcmz Allowable stress Welding Grede E-60 = 0.60Fy = 1,260 Kg/cm2

CLASS TIS 1227 SM40/JIS G3101 SS400/ASTM A36

- PURLIN GEOMETRY -LOAD DESIGN

ANUFIa1A1s (H) 835 m fhuinasudenn 10 Kg/m? fndnaoul 10.00 Kg/m
ANuNTIvaIAs (D) 3056 m TniinTan 5.5 Kg/m? Timiinaawl 5.50 Kg/m
syavAaueul (L) 6 m fiwdinu 7.7 Kg/m fiudnaoul 7.70 Kg/m
szagindul @ 1 m dwiinduq (1] Kglm2 tvtnasul 0.00 Kg/m
avAuavA (D) 15 Degree WIIAN AN WY 50 Kglm2

29 < 18 avA liAaNaALTIAN usoaudoanPn 24.26 Kg/m? dmnaoul 24.26  Kg/im
- CALCULATION

Wx = Wsin@ = 6.00 Kg/m

Wy = W cos @ + Pn windload = 46.67 Kg/m

M x = 1/8*Wy*L? = 210.00 Kg.m

My = 1/8*Wx*L? = 27.02 Kg.m

Sx = Mx/Fb = 14.58 cm3 Area Require Sx = (M/Fb)

SELECT STEEL SECTION MODULUS > Sx

- ASSUME SECTION
USE STEEL C 150 x 50 x 20 x 3.2 mm
Sx = 37.4 cm? Sy = 8.19 cm? smin = 8.19 cm?®
Area = 8.607 cm? Weight = 6.76 Kg/m

t1 = 3.2 mm t2 = 0 mm

Ix = 280 cm? ly = 28.3 cm?

rx = 5.71 cm® ry = 1.81 cm? rmin = 1.81 cm®

auvuniln bw = 50 mm anudnd = 100 mm
- STRESS CHECK
fox =Mx/Sx = 561.49 Kg/m? foy =My/Sy = 329.92 Kg/m?
(fox/Fb) + (fby/Fb) = 062 <1 Pass
- RECHECK SHEAR MAX STRESS
fv=V/(D)(tw) = 43.756 Kglcm? < Allowable stress of Shear (Fv)= 0.40 Fy = 960 Kglcm? PASS
- DEFLECTION CHECK
mslaofiiAadu A = (5xW x L/(384 x E xIx) = 138 cm
msiAorisanly A = L/240 = 2.50 cm
nstnviAndu A < AsTaviiuanti A Pass

- SELECT SAG ROD

wiaviaduiusmsadiu = 25 m

Inuuddadu = 36 viau
usadovioviua (P) =  Wx *sruwuusasu = 648.50 Kg svazAnaonionasanuanizhowl

Calculation As = P/t = 0.45 cm?
Use Seg Rod steel 12 mm As = 1.13 cm? fAaiinuanslyd SAG ROD STEEL ‘luviaainiy RB 15

USE PURLIN STEEL C 150 x 50 x 20 x 3.2 mm sz @ 1.00 m SAGROD = DB 12 m
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ADULAULEN (Condensate Buffer Tank) tWuaatAun
U31A91n19519 (Demin Halal Tank)
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PERMEATE WATER FROM RO

CLARIFIED WATER STORAGE TANK ( T-13120 )

PUMP (P-13120 C/R/D/S)

CLARIFIER WATER

CLARIFIER WATER PUMP (P-13107 A/B/R)

13500-R0-023-6-150SS SIzE 918,150 mm.x17,500 mm.H. AP 30 Kg./cm? AP 4.0 Kg./cm?
DESIGN PRESS. AL NOR./MAX.FLOW 185/250 ME/Hr./Set. NOR./MAX.FLOW 87 ME/H. /Set.
13500-R0-023-6-150S5 DESIGN TEMP. 60°C SP.GR 10 SP.GR. 10
p;gu{g :@%’: DZ%URN INSULATION NONE BHP 22 Kw. BHP 185 Kw.
— 13160-WT—-004-3-150B11
TR S
13400-WT—004~3-150B11 -
FIRE WATER RETURN
FROM P-13201 & P-13202 A/R ( 13400-WT-071-2-150811
v 13200—-WF—-076—6—150B05 m m >‘
13200-WF-076-6-150B05 » 131WT008-5-300, 1 13100-WT-009-8-150811 ( 1 ACTIVATE CARBON FILTER
7N 13100-WT-011-4—150B11 4 ¢ | 3500-PH-001 SHT 2
Gomonsaf — — — —— ———— —— — o SN
) o T N rsoowos-r-anz 8 ) T0 TRAIN D
— = — = p— ‘WWW* ! 13100-WT-010-8-150B11 % I %ACT‘WE CARBON FILTER
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ANANUINT 2-5

Ysunanildvaslasenisiniinnsuiudys
NITUAUNSHER wasUfjuRnuman 3R




Y lduaziniisvaslasinisininisuiulsanseuiunisugn

PneuMUasuLUasuas Lﬁﬁﬂimamﬂmwmm 1A5INTAUIANTITUUNITNATG bIAS
7 1 (p%di 3) lasansAudanssaunIsnans wiadt 1 Suinla (Clarified Water) nflANgAaINTIY
AUUAIDUE Miuen (L1UANA) Faduhiindnldnszuundmissimesioun Tasagilld
TuRainsusearuveminey wagldlunszuiunisude (Selariunisiiunassuiiosidelsa)
U3um 20,910 gnurAfiun/fu Saidinanazgnandissuulfuugsamnin deadseanidu 2
g A 1) wuumémﬁwﬁqmaWﬂﬁM (Clarified Water System) 9u19 4,500 gnulAfiiAs 31134 1
09 thag 2) U‘uﬂ%’wﬁmmmwﬁw (RO Pre-Treatment) w119 100 aﬂmﬂﬁl,mi/%’ﬂm U 2 YA
Lwaﬂswiaﬂmmwua LmauLUuuwisﬂuamaﬂwﬂismmmmsﬁlmmslu 3 dundn liun MHnant
U5IANUIT9) dhymwelussuuaadu uaztndseaitonisiumas fauanslunsied 1



M13199 1 Wiguiiisumsidinvaslasinisiaunasntenaenisuiulye

n1sldun (gnurafiuns/u)

518821980 Jagiu (mu EIA) ¥ Menaen1suiulse
nsalAY 1 Train ASILAY 2 Train nsalAY 1 Train ASAILAY 2 Train vRnen
1. mudesmslieinieun 20,090.40 20,908.80 13,120.8 15,280.8 USiauthanas
(1 Train anag 6,969.6 au.u./34 ,
2 Trains anad 4,809.6 au.1./31)
1.1 dmiudoudrssuundmitligaamnssu (Clarified 16,819.20 14,366 10,720.8 10,720.8 USinauinanas
Water) (1 Train anas 6,098.4 aU.4./3 ,
2 Trains anad 3,645.2 au.u./91)
1.2 ém%’uﬁauwﬁﬁww%’wqa@mmwﬁw (RO Pre- 3,268.80 6,542.40 2,400 4,560 USunaniianas
Treatment) (2,452.80)* (4,906.00)% (1 Train anad 868.8 auU.u./7U ,
2 Trains anad 1,982.4 au.u./7u)
2. ﬁf’jﬂﬁﬁqmmwmiw (Clarified Water) 19,272 19,272 10,720.8 10,720.8 USunaninana
(1 Train anag 8,551.2 au.u./3u ,
2 Trains anad 8,551.2 au.a./31)
2.1 dwmfundmihunannuisn (diszuundaledh 13,212 13,212 10,400.64 10,400.64 UsinahiAsuutas
Wavian) (1 Train anag 2,811.36 aU.4./3U ,
2 Trains Wisdu 2,811.36 au.a./3w)
2.2 dwsuvawelusyuuvasidu (Cooling Water 6,060 6,060 320.16 320.16 USnashanas
Make up) (1 Train ana3 5,739.84 auU.u./34 ,
2 Trains anad 5,739.84 au.3./u)
2.3 dwsulglunisduinas 1,217.40 1,217.40 1,217.40 1,217.40 TiAsuula
3315w (Portable Water) 2 2 2 2 Tiasuuda
(dmsunsaulaa-uslnaveniineu)”
33U 20,092.40 20,910.80 13,762.88 16,482.80 ﬂ‘%mmﬁﬁaﬂm
(1 Train anad 6,329.52 aU.3./M ,
2 Trains anad 4,428 au.u./3u)
NUYLVAR): Y srgmumsidsundasneazidenlasanmslusienus lAssnsAuganssUnIsna wiafl 1 (adedl 3) U3 Tnavea ties Buiuedd $1in (), U 2560

? {amde1uszuU RO Pre-Treatment

¥ Fasnsianin 40 ans/au-Tu (M309NWUUTEUUTNURALLEEINYNYL AEIMINTIUANERNT UNTINEISNYNTANENS, 2529)




AMendin1sUsulse Tassnsdasuinaniauy wedwndaduildgaamnssudmsuly
melulasinsdundn Falivunaanasfie 5646.7 wag 636.7 gnuUIARUAT/AILNe 38 13,120.8 uaz
15,280.8 gnu1Afins/Iu dmSunsalifiuiesed 1 Train waz 2 Trains Auady

dmsvaunaunly (Water Balance) asyylilussnumsivdsusaiseasdenlasnis,
ASIA 3 nIdllAUATEY RO Pre-Treatment 1 train Aduanslugud 1 wagnsaliiuiaIas RO Pre-
Treatment 2 train (@313andnulannnd) deansluguin 2

ANan15UUUTINTEVIUNITHAR NIELAUIATES RO Pre-Treatment 1 train fauandly
g‘ﬂﬁ 3 LLazﬂiiﬁLauLﬂ%aﬂ RO Pre-Treatment 2 trains (a’lmﬁamamfﬂﬁmm’i’l) ﬁﬂLLaﬂﬁiugﬂﬁ 43
ﬂ’liLﬁlﬂJi’]EJaxLaﬁlWU’PNﬂ’]i%Uﬁ’lﬂaumuLa‘ﬂ‘\]’lﬂﬂugﬁ’lﬁ’liﬂéﬂﬂ’]'iﬂaN wiAsl 3 (CUP3) wazindads
ABULALLEN (Condensate Buffer Tank) waszlavtinisiUa sundasnisldusslosddanouauian
(Condensate Buffer Tank) \JugaifiutiusAa1nuss e (Demin Halal Tank) Tnsseazidonnis
WasuwUasds Condensate Buffer Tank tfudaiutin Demin (Halal) Tank uansseniauuanii 2-4
msiasunlasnsldussleviiss Condensate Buffer Tank t@uds Demin (Halal) Tank esnain
FafutUsAanussn (Demin Tank) vasaudatsIsaUnsnats uwisit 1 freunuanluna
mwiﬂiqmﬁqéfaaé’mLLﬂmé’aﬁﬁaq'LLé’a Thfudaiut Demin (Halal) Tank wnu

Famwazdualufvaunai 1l lasenisléfinnsusulss uasiamissuy uasnisndnlsid
UsyAvEnniiABstu warufiRniumdnnis 3R (Reduce Reuse Recycle) fimsntndusnmyuion
Tussuuiinuniy dwalilasenisidvinanildfanas dmsunsaiiunies RO Pre-Treatment
1 Train wag 2 Train auandu uanaind malassnsfinisiiidindaldain RO Unit uussqlu
Clarified Tank #4lAsan159siinanynsainsAassunsgasusuianun (TOC) qui'njju 1pg919
dailu Tank Tnenss Wiawufivieonain Clarified Tank

oehdlsfmalunsdifinmsfaugaamnssuldinsenuiiudelasenis lumsanysunanild
dmsuingiseuds malasamsisldinmsdnnisuasusuusnild damalduiinmuamnudesnisldi
voslassntsanandunaunannisufus waeimunnmandaliiiussAns nmiias suvedlasanis
1nMsUFTRMAMEN 3R (Reduce Reuse Recycle) demnalasintsesluiasuur/asiatavainasa
ulaliiiuyzuranirldgegail 20,000.4 uas 20,908.8 gnurariuas/3u dwsunsaiiuiaias 1
Train 4a 2 Trains ANa18Y (AwilldT1ee1ul S Tusee1untsw/aevuassisazisenlnsinisly
meaunsUszdunansenuduandoy Tasanisgudansr sapunisnars uviedl 1 a3eil 3) tiald
Fwsun15UsuYse uasiAsuuasntsudnlusuinasely




Evaporation
BOP ?40.08
HEIE
56.16 803 803 700.8 837.1
Supply Water «+——————— ; o
R 53.02 Cooling Clarified
Return Water 53.02 g 16.08 . —_
Evaporation RO Unit
= 4
STG 5140,12
ERE 196.34 N a
Supply Water « * - >
83.91 Cooling 56.22 i 173
Return Water 33.01 A Bie — Neutralization
emin. ! >
T (| S— Unit 1 11.82
170 11.82
103.19
24.19 14.2 377.5 —
FWHRT 743 A M A > —— Neutralization
Demin. Water Demin. 2,87 A
—r] = Unit 2 2287
720 370 217
Aux Boiler/HRSG
Customer Customer
P S L Condensate it Condensate A
A | “58p
Polishing Plant Return Tank
180 180
141.16
> Wastewater Pit 3
0.067 ) 0.067 . 0.083 @
Septic Tank Domestic
‘ HEIE ‘
l I 146.76 T
e - " Inspection Pit
fansu ;. — ujl'f UL ALLN/TN. L J dryAnwalAaga: FWHTR =  Feed Water Heater
e U9 CcT = Cooling Tower
neiny e BOP = Balance of Plant
HEIE = UANAIUNTTNINNTITAZIUREN (MILAYA)

@

w1 : enumMvasuilasmeasidenlasanslusenus 1nsnisaudasnsaunisnats wisi 1 (@3 3) u3en lnavea o3 Fuiuess 91in (), U 2560

UM 1 dugauiveslasamsiaunisilasundas (nsalifuasas 1 Train)



I
ny

U

1 : PenuMUasulUameasdenlasanslusenus 1nsnisaudasnsaunsnats wisi 1 (@3 3) u3en lnavea o3 Fuiuese 91in (), U 2560

]
=1

7 2 duga

Evaporation

BOP 140.08 ,—'
HEIE
Supply Water 56.16 803 803 598.6 803
Eh02 Cooling Clarified
Return Water ————.———¥]
53.02 16.08 204.4 - 272.6
E " RO Unit
—— vagoratlon
TG ! 140,12
[\\ 196.34 N 68.2
Supply Water "
Ga1 Cooling e >
Return Water " M 652 , = Neutralization
(R i i 11.82
= e Unit 1
103.19
FWHRT 743 Derin, Vot i M M Ml e Neutralization
emin. Water X = emin. 22,87 >
720 k 370 217 Unit 2 g
Aux Boiler/HRSG
Customer - 59 Customer
Mt A Condensate : Condensate
le—— PN _
5| Polishing Plant = Return Tank 10
56 175.26
»| Wastewater Pit
HEIE ‘
0.067 . 0.067 . 0.083
Septic Tank Domestic
|
| HEIE ‘
180.86 T
Inspection Pit
dydnwal:  ——  dld o sua/ma. Foiknsidiaasn - .
. pipg WANWAAIGD © FEWHTR = Feed Water Heater
il CcT = Cooling Tower
i FELNE
e BOP = Balance of Plant
HEIE = ﬁﬁuqma'mnﬁ‘umu‘a"l'nm::"fu'a’an (HumINR)

4

U1aelasanisnaunisiagunlas (nNSalAuLASaY 2 Trains)




Evaporation
4 ;
BoF 163 546.7| WHA EIE

7.02 446.7 446.7 (837
D < <
705 cr 0.72 * Clarified i
»l 01/ Ol
705
95 ) | 100
Evaporation RO Unit “
A
14.92 -
: 632 . | 2
= | <
1169 14 5
| cr BN 382 e 173 L.
1169 —— Neutralization 6.82
emin. 682 A
170 I S, B ;
Outsource Unit 1
349 19.63
= 5 M464 N 3 26036 T
445.15 AN 605.15-~ 55.15 : Neutralization 11.02
Demnin. 985 11.02 :
T Unit 2
26452
130 | Aux l  Customer, l
o . 1.17 1.17
Boiler/HRSG BFW, BOP L /MN—=—P— Condensate |——— Condensate 1 85
160 100 Polishing Plant e— 280 | et Tarik
il
1 25.027 v
0.067 s 0.083
l T G457 Septic Tank s Domestic ks
Wastewater Pit
. STG = Steam Turbine Generator
ol FWHTR - Feed Water Heater —
400 dwdeu CT = Cooting Tower WY : AU/,
s . 26027 \fﬂ' BOP = Balance of plant
> Inspection Pit > WHAEIE 0 ? BFW - Boiler Feed Water
------- » MY WHAEE - faueanwniiiAuudievensiusentnunme)
NUNELNR : Y maassnsldmuaunaiintingulu Clarified Tank gslasinisasifisaniznstindaasdunidansveurianun (TOC) gaviiiy lnsenaduly Tank Tnuns

vieiAuiv1eenan Clarified Tank
7 Gunahagenliseanililunenuniswisuilameazidenlasinis asim 3

3UN 3 dugauiveslasamsatendenisivisundas (nsaliauia3as 1 Train)



Evaporation

A
BOP 163 636.7| WHA EIE
702 a46.7 i a46.7 (8037
03 cT 072 i Clarified t
—_—¥| ni Ol:’
705 I
180 _ 190
Evaporation RO Unit k&
A
14.92 .
' 632 | 1
<~ |
1169 cT 1.4 » {58
1169 a0 382 Dermi i Neutralization 6.82
ernin. 682
170 —d %—V H
Outsource Unit 1
349 19.63
20 26036
270 y R Neutralization 11.02
515 515 55.15 s £
445.15 A\ 605.15N 55.15 Dernin. 05 102 ;
7 o — Unit 2
264.52
130 Aux Customer, l
. 1.17 1.17
Boiler/HRSG BFW, BOP ——N——~P— Condensate Condensate £ g
180 180
160 Polishing Plant |« Return Tank
=
1 30027 ¥ WHA EIE
0.067 : o GO6F , 0.083
l T - Septic Tank Domestic
Wastewater Pit
. STG = Steam Turbine Generator
—,ild FWHTR - Feed Water Heater —
400 Tisqute €~ Coolig Tower WY : AU/ L.
x . 31.027 S BOP = Balance of plant
| Inspection Pit » WHAEIE = :' i BFW - Boiler Feed Water
------- » WM WHAEE - faugaamniadvudevensiusencnunmn)
NUNELNR : Y maassnsldmuaunaiintingulu Clarified Tank gslasinisasifisaniznstindaasdunidansveurianun (TOC) gaviiiy lnsenaduly Tank Tnuns

y5aLiufv18anan Clarified Tank

Z Pananhgeaaildseanulilussnumsivasuuvaseadenlasinis asad 3
UM 4 sugauivadlasinismevanisivasundas (nsaliAua3as 2 Trains)




2. Ydenazn1sannig

nsdansihfisvedasinmsiszuutdaindedowiu fomn 3 wie I 1) fadmide
303U 2) fausuanmliidunans way 3) fuwentn-dsiu Tasssuuiimindedestudndinasiy
ihidpnnAeinsusediu mnnssuiunssdn wasthdufienaudeu augiu Guandumanad 2)
Fensidsunlaseasdealasinisluased Usmnadndedifiadu waznisdanisindednig
Wasuulasnniudldsueuiurey el dagiulassnisfigunsainsatanunimiSaluiad
aun3anT9ina1ALdunTa-a aamgll wazansuliih Lﬁam'sﬁ]aauLLaszﬂu@mmwﬁﬂﬁ
Hulumuanasguiideiiveulissuiedngssuutitinidediunansosiaug



A15199 2 WisuiguUsunanindeunazussinnuadlaseanig

Eazdun Ve (gnuneriiums/dalue)
Uagdu (mu EIA) ¥ MenaansuTulse
RUBLA
nsallAY 1 Train ASAILAY 2 Trains ASAILAY 1 Train ASAILAY 2 Trains
1. drdaniatnsuszsnfuveaninny 0.067 0.067 0.067 0.067 liudsuudas
2. 1EHNNSYUIUNSHER 146.69 180.79 25.96 30.96 Usuuanas
(1 Train anag 120.73 au.u./34.,
2 Trains anad 149.83 aU.4./%3.)
2.1 ﬁﬁLﬁEJ’i]'mizUU RO Pre-Treatment 34.1 68.2 - - ﬁﬂLaamﬂizuu RO Pre-Treatment %Qﬂﬁmﬁﬂﬂ
(thnaululgln) Reuse 191
2.2 51Lﬁamﬂiww%’wqq@mmwfw 34.69 34.69 22.34 27.84 Usuuanas
(1 Train 8aa4 11.85 aU.4./%4.,
2 Trains anad 6.85 aU.4./%3.)
2.3 Thsruneienvevdendu 723 723 2.12 2.12 Binauanas
(1 Train 8aa4 70.18 au.4./%4.,
2 Trains anad 70.18 au.4./%3.)
2.4 ﬁgﬂiBUWBﬁi’ﬂﬂﬂﬂiSUUNaG}i@ﬁﬂ 5.6 5.6 1 1 UIunaianas
(1 Train 8Aa3 4.6 aU.4./34.,
2 Trains 8nad 4.6 aU.4./%3.)
3. trlufioravuidou (ua/as) 67.88 67.88 67.88 67.88 [ERIGEMIE
59 (aU.1./471809) 146.76 180.86 26.027 31.027 USunuanag
(1 Train ana9 120.733 aU.4./94.,
2 Trains anag 149.833 au.u./94.)
5947 (AU.4./94) 3,522.24 4,340.64 624.648 744.648 Usunaanas
(1 Train aAa3 2,897.592 aU.4./794.,
2 Trains ama9 3,595.992 au.4./94.)
NUYLVAR): Y srgmunsidsundasneazifenlasanmslusienus lAssnsAuganssUn1Ina wiafl 1 (adedl 3) U3 Tnavea e Suiuedd $1in (), U 2560

7 aisrusuduidau




MenaensUasulas lasansivsunandegean Ussana 744.648 gnuienians/u (1
st NuUL oY) Beanunsadwuninds/Aniseandy 3 @ lown

(1) dnderniainsusssriuveswiney
Jaytulasansinidnaudiuiy 50 Ay fuidefiAnt uanAatnsussdiulssana
0.067 gnuiaiums/dalus deindedudagldsunistiatuiudeitaiidedngagulaien
Bulunanesgiunoussuiasg Uewnuiia (Wastewater Pit) sialy v nevdaud sundas
Tassmslaifinssuntnnudistuusosnsla defuhideluduifsiviouas

(2 dndeannszurunisuan
lasan1sidndgannszuiunseangsan (nsaliu 2 Train) YSuauszunas 30.96
anuIAflun /3l Usenaume

1) YszUnefienszuu RO Pre-Treatment

S¥UU RO Pre-Treatment 1 uazuuﬂ%’uﬂiaﬂmﬂﬂwﬁéWﬂ'auLﬁi’hiwumﬁmﬁw
U5IARINUIET9) FdlunszurunissenanaginisseuneingeUsinanssanm 10 @Jﬂmmﬁmm/ﬁz?"ﬂm
vide 240 gnueriams/fu Tasazgnasly Reuse Tulassnsiiavn

2) ffﬂLﬁﬂmnizuuﬂ%'uﬂimmmwﬁ'}

‘LﬂLﬁﬂﬁ]ﬂﬂinUUiUU’Nﬂmﬂ’lwu’l Useneusie tidsandmnnznouuas mia’m
ffou (Backwash) v895¥UUNTDIUN sawau%aamﬂmsWuWamW (Regeneration) YBITLUUNAAL
‘UﬁmmﬂLLsﬁmmsmmmmau 27.84 @Jﬂmﬂmmi/mim %30 668.16 gnUIANLUAT/ U Tnemud
Tunns&nessuu 2 ATy 1:1;’1Lﬁﬂ%gﬂi’mi’mLsﬁ'ﬁw%amﬂﬁlﬂuﬂaw (Neutralization Tank) ¥
300 gAUIAALUAT FIUU 2 YA fievinsuSuanmidedaonsalolnsnassnuarlaienlensenles
LLa’mﬁvmamauawnmmmaiﬂ Wilnendadasunasm Yinandeiiietulliasunas

3) dhszunefennvevaeiiy

mizmsmqmmzuwaawmﬁufﬂﬁé{mizmaﬁwﬁqLﬁa%’ﬂmammwﬁwmizw

vaewdu esmnmanuieuihszueauousienevasiunarsseuliinssuieaufoud
Uamesesdvaransgetuauorahliiinanfuasmagaduluduield eantlgymdandn
TAsensiessuneimasfuunaudia (Blowdown) wasaaeuiunsdrudlunauwnudusunani
Blowdown 2.12 gnuIeriams/4ala vide 50.88 gnuiariums/fu Tnefiuhssunefisasgnaausiulugs
Vorinifissield steinnendsmswasunda Usinadhdeiietuldivasundas

8  thszuehsainssuundaledn

Trssnsiithssunefisnmiesndalotidui diRstuannssuiunswaniinig
muutiuleiusdunduinflumhendalediiieanniandmirUnaanussgied mmitletihdush
nduinldnanesousndudesiinisseuneuiundiuiaitetdostunisiinaendul undelovniivsunn
1 Qﬂmﬁﬁmm/%”ﬂm w30 24 9nUIANLUAT/ 1Y Imaﬂfwszmaﬁqmﬂmaamﬁmlaﬂfwaﬂmqmiwgn
ssupasgueninfialy
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FIRE PROTECTION SYSTEM SYMBOLS

aAsleeen 1 4

LOCATION
a1l 24 ouutnsafauamziamgf

Adnel e.lesnune A.93889 21150

OWNER
wnalnavea wnef Suwedd Tangratmnssu WHA
(W TAZIURENNILIATYA)

ARCHITECT

STRUCTURAL  ENGINEER

di¥eus’ Asgns wngen  Ag. 13973

MECHANICAL ENGINEER

we g7 Tunzan an.s4

DRAWING BY

Aiifensi Areya anuen

DATE REVISIONS

DRAWING TITLE

anstlryuuy, Fydneol uay Atle

DRAWING LIST
LETTER SYMBOLS (ﬁiij'a)) VALVE & PIPING SYMBOLS FITTING SYMBOLS
DWG. NO. DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION
N N T & AND — e | GENERAL VALVE 1 ELBOW 90°
FP-01 AUV, FUaNYa uae AU
ABBREV | ABBREVIATION — & | GATE VALVE (NON-RISING STEM) o— | ELBOW LOOKING UP
FP-02 InevunsusTUUAUWGYn PRE-ACTION SYSTEM AC ALTERNATING CURRENT & | OS&Y GATE VALVE o— | ELBOW LOOKING DOWN
£p-03 ﬁﬂLLﬁNi%UULL;ﬂLMGJLW?}QIW](FIRE ALARM SYSTEM) ANSI AMERICAN NATIONAL STANDARD INSTITUTE — ANGLE VALVE ] TEE
— ASTM AMERICAN SOCIETY FOR TESTING METERIAL — R— | CHECK VALVE — o— | TEE LoOKING UP
FP-04 Aouanesyuudasiugariie(PRE-ACTION SYSTEM) ATM ATMOSPHERE — (B | BUTTERFLY VALVE —o—— | TEE LOOKING DOWN
FP-05 WULYESIY 1 BL BRANCH LINE — @ |soenonvace | Fanee
BLDG. BUILDING — % | HYDRAULIC CONTROL VALVE — 44— | union
FP-06 HUTENEINIsgY 2 BOP BOTTOM OF PIPE — &P | PRESSURE REGULATING VALVE (PILOT OPERATED) | ——+a——— | REDUCER
FP-07 WUUTIBINSEIU 3 °C DEGREE CELCIUS F— | PRESSURE RELIEF VALVE (PILOT OPERATED) — s | REDUCER CONCENTRIC
cm CENTIMETRE |§| SIGHT FLOW INDICATOR — &+ | REDUCER ECCENTRIC STRAIGHT INVERT
DC DIRECT CURRENT Y EQUIPMENT DRAIN — < | REDUCER ECCENTRIC STRAIGHT CROWN
DN DROP NIPPLE N OPEN WASTE CONE f/ ELBOW 45°
DOL DIRECT ON-LINE STARTER ? CLOSED WASTE CONE ff ELBOW REDUCER
DR DRAIN 4 FOOT VALVE | ELBOW LONG RADIUS
DWGS DRAWINGS ’g AUTOMATIC AIR VENT WITH VALVE a LATERAL
°F DEGREE FARENHITE 5 POST INDICATOR VALVE — 5| REMOVABLE CAP END
FD FLOOR DRAIN &2 SELF OPERATED PRESSURE REGULATING VALVE — || BLIND FLANGED END
M FACTORY MUTUAL % SELF OPERATED BACK PRESSURE REGULATING VALVE
Fp FIRE PUMP &1 PILOT OPERATED PRESSURE REGULATING VALVE
FPM FEET PER MINUTE % PILOT OPERATED BACK PRESSURE REGULATING VALVE]
Fs FLOW SWITCH T fm | DRANVALVE FIRE PROTECTION SYMBOLS
FT FEET I KEY OPERATED VALVE SYMBOLS DESCRIPTION
GPM GALLON PER MINUTE VALVE IN PIT o FIRE HYDRANT
HP HORSE POWER — [ | FLOW METERING ELEMENT ’\jo_ ROOF MANIFOLD
Hz HERTZ E’: FS - FLOW SWITCH, PS - PRESSURE SWITCH Q&“‘” FIRE DEPARTMENT CONNECTION
» JOCKEY PUMP ] PRESSURE GAUGE WITH COCK AND SNUBBER [ HOSE REEL CABINET, SURFACE MOUNT
kG KILOGRAM 3 AR ELEMINATOR, AUTOMATIC WITH VALVE —_me 1 | HOSE REEL CABINET, SEMI-RECESSED MOUNT
Kw KILOWATT B |FLooR DRAN —T®ET — | HOSE REEL CABINET, RECESSED MOUNT
L8 POUND ——— | ALIGNMENT GUIDE SLEEVE =) HYDRANT HOSE CABINET
m METRE — g | EXPANSION JOINT as ALARM VALVE WITH WATER MOTOR GONG
MAX MAXIMUM —O—|ruwe A ALARM VALVE (LOOKING DOWN)
MIN MINIMUM T2 |prcH oF orAN é _ | waTer woTOR GONG
mm MILIMETRE — = | FLOW IN DIRECTION OF ARROW ——@—@—— | PENDENT SPRINKLER HEAD, RECESSED TYPE
NC NORMALLY CLOSED ° DRAIN PIPE ——0—O—— | UP-RIGHT SPRINKLER HEAD
NFPA NATIONAL FIRE PROTECTION ASSOCIATION f FIRE PROTECTION PIPE t 2 SIDE WALL PENDENT SPRINKLER HEAD
NO NORMALLY OPEN A CQ PORTABLE EXTINGUISHER
NO. NUMBER A DRY CHEMICAL EXTINGUISHER
NPT NATIONAL PIPE TREAD A AUTOMATIC BCF (HALON 1211) EXTINGUISHER
NRS NON RISING STEM VALVE 4 4F | EXTENDED SIDE WALL SPRINKLER HEAD
PV POST INDICATOR VALVE
PS PRESSURE SWITCH
RN RISER NIPPLE

SCAL 1100 DATE

CHECKED

DWa, NO. TOTAL

FP-Ol I/ O7
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