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Applicable Standard and Codes
a. For Design
1. Design Load
-By Building Decree B.E.2522
{Ministerial Regulations No.6 B.E.2527)
-By Laws of The Bangkok Metropolis B.E.2522
2. Allowable Stress
-ACl 318-63
-E.L.T. Standard 1007-34
3. References
anasgmdmiveimsaouniaasumdn TaoTtmiaousaldam
-UWsyU 2.4, ELT. Standard 1007-34
“nesgiudmiveiasaounimaiunan Tas3iids
-ATFIU 2.8.%. E.LT. Standard 1008-38
wsgudmivemis I 1.
E.L.T. Standard 1002-16
aaspudmiueimamangnssa 2o,
E.|.T. Standard 1003-18
s PIUMITIUBILDIAIABUAT AT AN

M5 2.9, E.L.T. Standard 1006-32



b. Materials

-WIRTFIUNTENT NYATIMNTIY (TISO Standard)
-AISC

-JIS

-ASTM

Design L.oad

1. Dead Load

1.1 Reinforced Concrete

1.2 Floor and Wall Finished

1.3 Concrete Block

1.4 Brick

1.5 Wood

1.6 Prestressed Concrete Floor Slab

Solid Plank P.C.Wire 8 dia. 4 mm.

2. Live Load

2.1 Roof

2.2 Eaves Concrete Roof

2.3 Mezzanine Floor

2.6 Storage Room

3. Win Load
W
Building height 20-40 assign g
Materials to be Used
a.Concrete

1. Type of Concrete : Type | Portland Cement
2.Compresion Strength : fc’

At 28 days by Cylinder Test
3.Dry Unit Weight

4. Maximum Slump

2.400 tonsfcu.m.
2.200 tons/cu.m.
1.900 tons/cu.m.
2 tons/cu.m.
0.900 tons/cu.m.
120 KSM.

30 KSM.
100 KSM.
200 KSM.
800 KSM.

c.q KSM.
120 KSM.

210 KSC.

2.323 tons/cu.m.
7.5 cm. '



5. Ec =4,270.w"1.5.sqrt(fc’)
b. Reinforced Bar
-Plain Round Steel Bar SR24 TIS 20-2515

fy
fst
fsc
-Deformed Steel Bar SD30 TIS 24-2527
Fy
fst
fsc
-Deformed Steel Bar SD40 TIS 24-2527
fy
fst
Fsc
¢. Hard Wood
1. Weight
2. Cpp
3. Cpr
4. H
5 Ew
6. Fb

d. Steel Sections
1. Ft
Fa
Fb
Fv
Fy
Es

I S o

Allowable Soil Bearing is assumed as follows

{1) for Soft Soil or Filled Soil
allowable Soil Bearing Capacity
(2) for Loosed Soil or Sandy Soil

allowable Soil Bearing Capacity

1

]

n

2. 19E+05 KSC.

2,400 KSC.
1,200 KSC.
1,200 KSC.

3,500 KSC.
1,500 KSC.
1,400 KSC.

4,250 KSC.
1,600 KSC.
1,400 KSC.

0.800 tonsfcu.m.
30 KSC.
90 KSC.
12 KSC.
1.36E+05 KSC.
120 KSC.

1,440 KSC.
1,440 KSC.
1,440 KSC.
960 KSC.
2,400 KSC.
2.10E+06 KSC.

2 tons/sq.m.

5 tonsfsg.m.
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(3) for Compacted Soil or Compacted Sand
allowable Soil Bearing Capacity

(4) for Gravel Soit or Compacted Clay
allowable Soil Rearing Capacity

(5) for Slate ,pan, or weathered rock
allowable Bearing Capacity

(6) for Limestone or Sandstone
allowable Bearing Capacity

(7) for Igneous Rock

allowable Bearing Capacity

Allowable Piles Properties are assumed as follows
{1) Safe Friction Load in Clay

(2) Safe Friction and Bearing Load in Sandy Clay

(3) Safe Bearing in Sand

 File:WtankFrm1.doc.

10 tonsfsq.m.

20 tons/sq.m.

25 tons/sq.m.

30 tons/sq.m.

100 tons/sq.m

2 tons/sg.m.
4-5 tons/sg.m..
8-10 tons/sq.m.
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Calculation of Design Load
’ »
a. ustanfinssiee nsaardremeda g9 19.00 uas

Tauld Design Wind Velocity E.I.A.Standard RS-222-C

Vv = 130
= 36.11
usannfinszidelaseadionedai P = 0.006274 »*
Tnnudanlumseoniun lidesni = 130
P = 106.03
WILATUANDINT ANY.2522 IAI5ES 1020 uA5 P = 80
Amdunnuisan v = 112.920
uhu 9 p Tunsesnuuy = 106.03

b. Wind Load on Flat Surface(HF) by E.|.A.Standard RS-222-C
HF

(1.56xV*2)/16

127.14
¢. Wind Load on Tower(HT) by E.LLA.Standard RS-222-C

HT

(1.56xVA2)/16*1.75

22250
d. Wind Load on Cylinderical Surface(HC) by E.|.A.Standard RS-222-C
HC

(1.56xVA2)/16*2/3

84.76

s

a P o o a o’ = ;
ﬂ'li']lﬂ‘i'mﬁu'i\‘mlﬁ’lﬂi%ﬂ']Flﬂiﬂﬁﬁﬁ%{lﬂ mmnsmwﬂu 2 NANTAIY

=y n’: o ¥ - ar 5
I.ﬂﬁ‘l’l’lﬂﬂﬂﬁ’lﬂﬂﬂiﬂiﬂﬁiw HID 0 DA TNLUHLUIAIRTN

( (U

TWL WL

208N 45 BIFITVUUIAGRIN

NN/,
AU
AN./A5.1L,
/.
AR./AT.Y.
AN./AT..
NI/FL,

nN./A5.1,

NN/AT..

NN./A5.4.

/RT3,

NN/AT.N.

NN.AAT..

nnN./A5.4.

o 4 :;. = Ag 9 A'I o ] -y
3. AT 1N member force MARTU U IATId 19 tlpannustauns=n Tuunaziemi
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Loading Analysis

wefinhaeunia anna 30 suu.
Wind load at 0 degree
Fba:Swink30_LD_nt x5
At Section 1
Water Tank
1. Trsardu
-Dead Load
1. dhminpgurinasat
PiunnsnaunIATEn
UL ABUATA = 25.23x2400
wsilrsarind <1500 = [60.552/2)11.56
2, frminfuin
YRUREUANYUN (NxEIXA) = 2.1%1.4x0.06
s sinasulasaid +11.25 = 1.83x2400/2.1
-Live Load

1, uninuszynasinuuwrguds

LL (i orusdliinposazenm)

100x[(Tx2.70 1141156

L

L 4
wtdresIuu iz +15.00

2. minUIIMNA TN WA
LL.GFeru+FToaila)

dmtnoneasulesamizei +11.25 = 200%1.45x2.10/2.1

Gther Load
Vrmsin
wu = 30x1000
Total W
Say W
-Wind Load

H -

unasRnidelasefnlraunings 19.00 war
Lnsinnselangfudnne aa. P = 0.006274 vl
WarmFsalumseenuuylitiosnda

P
WILLATUANENANT T3 2522 §7ANTEY 10-20 LAt P
Amfupanuioas v

froniu Wan P lumseanuuy

1.Wind Load ngeinssda

usIaN

X .

AUNNBTANNIENT = [1/2%(2.7+5.0}}+(1.2x5)
+(0.75x5)+(0.5x1}

wnamAnT=REeds = 120%14.87

|

2523 /UM,

60.552.00 NN./A3.4.

19,407.63 nn.u.

.25

1.83 auu

2,088.00 nn.su.

26,407 .69

103.00 nnJ/RTA. 2.378.00

367.02 nnJ/H. 90
8.64
9.216

200.00 nnU/mT.A.

107.856

290.00 nNJAH. 26,964

5.57107438

30,00 suA.
30,000.00 nn

6,818.18 nn./u.

7,000.00 nn/y

nn./me.u,
130 N,
106.03 nn./AT.N.
80 Nn./RT.H.
$12.92 nu/aY.

106.03 NN/ATN.

05
106.03 nn./m1.u. 0.75
14.87 M.y 120

120

1,576.68 nn. 270 *

5.00



2Wind Load O degree

at +15.00m

o o - .
unn‘:::mmmuswm uﬂnuﬂm::mmaﬁ'a

cd ,
TupudiliesaanusAal

o ol -4 -
aransefnAiqmileratn LImHTRIML

. 4
wsangWgn TN

P Ty
u.:mn:a'wmaaq'munauns:m’maifn

a+11.26m

n o i -
\l‘}if\‘iﬁﬂ".\’l‘!ﬁl‘n‘m 137N UTIRUMATU

u‘:mr::a']milﬂaq'\nuﬂnunﬁﬁﬁﬁmha

at+7.5m

pranTMARRRIeIaIN LHBNTAY

I.L?\in?:,’Q’!ﬂlﬁﬁ*ﬂﬂﬂuﬂﬁ}lﬂ?ﬁﬁ'\ﬁﬂi')d

al +3.75m

s d
pranzEinTiamiledann WHRHATI

Lt'HI"I‘3‘:“'1ﬂlﬂﬁﬂ‘i’muﬂﬁﬂni‘zﬁﬂﬂiﬂi‘ﬂ

[}

i

W
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{3.65/2)x1,576.22

1200.3%0.78

{20XSQRT(0.2 +0.3)

120:0.3x1.09

1O SARTI0.2+0.3)

120x0.3x1.39

120xSORT2+03

120x0.3x2.40

120xSQRT(0.2 463

768,34
1,438.72
24.81

£13.15

38.23

34.67

33.23

44.21

38.23

76.34

38.23

ni.

nn.-3.

nn.

nn.

nn/a

nn.

nN/H

an.

nas

nf.

nn/s

4@3. 75
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Loading Analysis

ok
uanamnaun?n ATHY 30 AL,
wind load at 45 degree

Fha:S#NK30_LD_n1 X8
At Section 1

Water Tank

1. Tasarsy

Dead Load

1, tmihAouringeada

1FunmInaunsRrasdl
UL ABUNTA

|
yuadaradTd +15.00

2, SwinuRuAn
FHIETTIUANIUN (NXEXA)
s uRnanndpsand +11.25
-Live Load
1. fmtnursnardtuunelud

4 .
1L afleauathiiiacnazans)

Smindroasuulasaraun +15.00

2. TN EINA T TURD
4 4 a
LL.(HOAU+IATEIND )

Srmindroaauulasursh «11.25

-Other Load
Yinazin
wush
Total W
Say W
-Wind Load

¥ -

= 26.23x2400

= {60,552/2)/1.56

= 2.1x1.4x0.06

= 1.83x2400/2.1

= 1 00x[(TTx2.70 4] 56

= 200x1.45%2.10/2.1

= 30x1000

d e .
unanfnseivAeinsafsfanasunagy 19.00 s

imdnninelanafuiib e an. P
Wrrrudaaulunseenuuulsidesnds

P

0.006274 v°

WL ATUANTTANT nL2522 BIANTEY 1020 e P

FadumnanTonn v

Fuiulddr P Tunnregnuuy
1.Wind Load AnssvinReda
unIay

X .
WUNTILIANNTENT

P I
wRRHANTEINABR

il
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2.Wind Load 45 degree

at +15.00 m
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Wind Load at 0 degree -
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Load

\ W= 500.00

=1 144.00
wW=[144.00

= 144 B8= 144.00
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=1 144.00
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B00.CO
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| e li4a0
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> 144 00

= 14400 W= 14400
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W= 1 144.00
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Deformation
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Member Force Due to Gravity Load

Member Mz [Kg-m] Mz.poes [Kg-m) Mz j [Kg-m]} fy.ifkg) Fy.j [Kg} Fx.i [Kg) Fx.j [Kg)
1 15.89 9.92 9.92 6.86 6.86 - 2326360 - 23,262.60
2 331 331 - 12.55 4,22 422 - 23,26950 - 23,269.50
3 3314 g2.95 92.95 33.52 3352 - 23,261.40 - 23,261.40
4 1,111.66 1,111.66 - 2.366.95 929,79 929.79 - 20,745.10 - 20,745.10
5 2.386.95 564627 - 2,386.95 20,598.00 - 20,598.00 - 263573 - 2,835.73
€ 2,386.95 1,111.66 1,111.66 929.79 928.79 - 20,745.10 - 20,745.40
7 92.95 G295 - 334 - 3352 3382 - 23,261.40 - 23,261.40
8 12.55 3.31 3 422 422 - 23,269.50 - 23,269.50
9 9.92 992 - 15.89 - 6.86 6.86 - 23263.60 - 23,763.60
10 6.61 6.61 6.61 0.00 0.00 72.96 72.96
11 20.59 20.52 20.59 0.00 0.00 - 99.70 - 99.70
12 1,018.71 39394 - 1.018.79 259202 - 2,592.02 814.15 814.15
Member Force Due to Wind Load at 0 Degree
Member MzilKg-ml Mz.pos [Kg-m] Mz [Kg-m] Fy.i [Kg! Fy.j [Kg) Fx.i [Kgl Fx [Kgl
1 -938.75 546.28 540.28 464.83 321.47 4333.28 4321.81
2 -594 .54 617.95 617.95 393.41 250.55 3659.11 3647.26
a -573.06 663.18 663.18 400.30 256.93 2803.67 2792.20
4 -435.79 291.26 291.26 264.90 121.54 173538 1723.53
5 1729.98 1729.98 -933.96 -1707.66 -1707.66 -550.03 -550.03
[ -933.96 599.28 599.28 407.47 407.47 -1747.16 -1747.16
7 -602.01 492.49 492.49 290.94 290.94 -2794.92 -2794.92
8 -683.39 556.90 556.90 329.62 329.62 -3653.80 -3653.80
9 -580.11 880.63 890.68 390.96 380.96 -4327.37 -4327.37
10 1134.82 1134.82 -1137.01 -668.19 -668.19 -105.28 -105.28
11 1191.02 1191.02 -1175.88 -851.40 -851.40 -116.63 -116.63
12 1088.97 1098.97 -1201.29 -1055.16 37.14 ar.14

-1055.16
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Member Force Due to Wind

22

Load at 0 Degree and Gravity Load

Member MzilKgm] Mzpos[Kgm] Mz [Kg-m] Fy.i [Kgl Fy.j [Kal Fx.i [Kg} FxJ [Kgl
1 954 64 550.20 550.20 47070 32833 - 18,930.30 - 15,941.80
2 50122 605.40 £05.40 389.70 24633 - 19,610.40 19,622.20
3 606.21 756,12 756.12 43381 200.45 - 20,457.80 - 20,469.20
4 67587 67587 - 209569 - 664.89 - 80825 - 19.009.70 - 19,021.50
5 656.97 £,097.15 - 3,320.91 1889030 - 22,305.70 - 3,185.76 - 3,185.76
6 332091 4,710.84 1710.94 12337.26 1337.26 - 72,49230 - 22.492.30
7 £09.06 450,35 458.35 257 42 257.42 - 26,066.30 - 26.056.30
8 695.95 560.22 560.22 333.84 33384 - 26,923.30 - 2692330
9 570.19 874.78 g74.78 384.10 384,10 - 27590.90 - 27,590.90
10 1,141.43 1.141.43 - 1,130.41 - 668.19 - BE3.19 - 3233 - 32.33
1 1.211.61 1.211.61 - 1,155.29 - 851.40 - 85140 - 216,32 - 216.32
12 80.25 576.80 - 2,220.00 153686 - 3.647.18 £51.29 851.29

Member Force Due to Gravity Load + wind Load at 0 Degree * Self Load

Member Mz.ilKg-m] Mzpos Kg-m] Mzj [Kg-m] Fy.i [Kg) Fy.| [Ka} Fx.i [Kgl Fx.j [Kgl
1.00 538.59 567.72 567.72 467.10 280.54 - 2212890 - 21,600.40
200 503.15 504 56 594.56 409,65 22165 - 2207750 - 21.549.30
300 497 66 353.36 353.36 319,50 132.93 - 2220110 - 2167250
400 225.07 287.73 287.73 230.28 4228 - 19,940.50 - 19,412.40
5.00 1,726.45 865529 - 950.75 19,349.80 - 2278220 - 2,370.31 - 2370.3%
8.00 950.76 791.46 794.46 485.33 44069 - 2290000 - 23,440.00
7.00 856.00 £23.79 623.79 418.14 37494 - 2721960 - 27,759.60
8.00 679.46 591.70 591.70 360.14 31550 - 28 ,830.80 - 24,370.80
900 - 718.23 794 858 794.88 424.08 380.88 - 30,347.20 - 30,887.20 .
10.00 1,160.87 1.160.87 - 1,310.93 - 48220 - 971.80 - 108.61 - 10867
1100 1,092.22 1,092.22 - 1303.25 - 66152 - 1,061.84 - 146.72 - 146.72
12.00 578.43 1,165.55 - 1,659.46 1,722.42 - 377554 - 21743 - 217.13
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. Member Forces Due to Gravity Load + Wind Load at 0 Degree

and DL of structure

Member
e e e——

Mz.{Kg-m] Mzpos[Kg-m]l Mzj[Kg-m] Fy.i [Kg] Fy.j [Kg] Fx.i [Kg] Fx.j [Kgl
838.59 567.72 567.72 - 467.10 28054 - 22.12-8.90 21,60(:3
593.15 594.56 594.56 409.65 22165 - 22,077.50 21,549.30
497.66 353.38 353.36 319.50 132.93 - 22,201.10 21.672.50
22507 2B7.73 287.73 230.28 42.28 - 19,940.50 18,412.40

1,726.45 8,655.29 950.75 19,349.80 22,782.20 - 2,370.31 2,370.31
950.76 791.46 791.46 485.33 440,69 - 22,900.00 23,440.00
868.00 623.79 623.79 418.14 37494 - 27,219.60 27,759.60
679.46 591.70 591.70 360.14 31580 - 28,830.80 29,370.80
718.23 794.88 794.88 424.08 380.88 - 30,347.20 30,887.20

1,160.87 1,160.87 1,310.03 - 482.20 971.80 - 108.61 108.61

1.092.22 1.092.22 1,303.26 - 661.52 1,061.84 - 146.72 146.72
578.43 1.165.55 1,669.46 1,722.42 377554 - 217.13 217.13
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Tdwminusmn = 268 nn.ju.
A1 Mmax = 536.00 LY.
f, RS fo= nn,fan.¢ Eg= E.= 219,110
sanuuyinolidn f = 1,500  nnjat f 78 nn./om.*
dafurk= 0319 i= 0.894 uar R = 11.41 An.fon,’
tuanESUS LTI ; AS = M dfid =
1fmdn : 2.26
aTIRnuNsAEDU | Vrmax = <= ve = 0.205QRT{ ) = 420  nnfaun’

uAnduenASiETBNMAN ¢

4-DB 12w,

2-DPB12wn.

—}

0.20

0.30

nn.fe
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STUNNTETUIOIADNULLSIUSIN

Pile Load Capacity

Horizontal Load (H)
Compressive Load { C }

Tension (T)

Soil Condition

Design_Pile

Ground Level

T

a

€

Unit Weight of Soil (Ys)

Repose Angle(R,)

Pile Type

Pile Size

Pile Diameter

Pile Length

Effective Perimeter Length
Pile Tip Area

Pite Weight (W)

Pile Top at Depth (HF )

@, atdepth less than 7 m.

Q; at depth more than 7 m.

{Qf = 0.6+0.22L)

total Of

Q, for loosed soil or sandy sail

Ultimate End Bearing Capcity { Q2}

Try footing size

Footing Bearing Capacity

Factored Comp. Load - Footing Bearing Capacity
Negative Skin Friction ( N )

Net Ultimate Compresstion Pile Capacity { Q. )

No. of Piles
Say No. of Piles

Qall

Design Foundation

ATIHNAAMmaNa (L1)

284
30.76

1.6

26

Awidon
0.20x0.20x8.00
0.2
8.60

0.80

0.04
077

-1.50

0.60
264

1.15

1.75

4.39

5.00
0.0000

2.2000
24,2000
37,3169

0
Q1 +Q2-W-N;
362
10.30
16.00

82.15

0.20

tons
fons

tons

3
tons/m

tons

m.

2
tons/m
tons

tons

2
tons/m

tons

lons.;’m2

tons

fons

tons

Piles

tons

2.2 m.



32

+ 4+ + +

_|_

+
b
+ o+

+ +

L

volume of Concrete Foundation
Ve naD

Ve §u
Vo ANUGH

Ve 794

AMNENIRDND = 0.30 m.
ATIINNTMIML, = 2.20 m.
L, = 0.00 m.
ANTHGIFUNH Dy = 0.00 m.
A garRIReENa il T ALAUIN DY = 0.00 m.
ArgAMiTag TN AU ALIALAND, = 115 m.
D, = 0.00 m.
ATTHVLN T UTN D, = 0.35 m.
C, = 0.50 m.
XXy = 0.57 m.
XXy = 0.07 m.
LL
r : "
iq——rl
Ernbankment Levet D
\ 1: Do Ground Level /
D
a
D!
7] s
U ) Prestressed Concrete Pite
DI WL
"
f— = =

= 0.069 .
3
= 1.694 H.
= 0.40968
3
= 217268 .

36.055513

18.03

6.97
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h ility for Upli

Weight of Concrete

We = y.xV,
= 5.214

Volume of embankment
Va = 0.000

Waight of Embabnkment
We = 0.000

Volume of Soil Against Uplift Load

v = 5.497

su

weight of Seil Against Uplift Load

Wy = VX7
= B.795
Safety Factor
SFT = (Wc +WetWsu)T
= o
Check Stability for Compression Load
Total Compression Load
P = CHW +W,
= 41.470
Uttimate Compression bearing Capacity
Q. = 82.15
Safety Factor
SFC = _Q_c'_
Pma:(
= 1.98
Stress in Pedestal
H
S —
Embankment Level
o P,
- 5

tons

tons

tons

> 2.00

tans

tons



Coefficient of Earth Pressure

Ko = Tan?(45 +-2)
= 2.561
L, = 1.15 m.
Moment Due to Horizontal Load in Pedestal
= 2
M Hx(=xL, +D))
= 2179.46 Kg-m.
Find Reinfocement Bar ir. Pedestal
A = Mm
fxixd
= 308.92/{1500x0.883x30}
= 5.484980 cm per face
Use 6RB 12mm. As = 6.76584 cm’

5 484980 cm’ OK.

v

Stress in_Fooling

1) Due to Bearing Load
Moment Due to Bearing Pressure Footing

5.00 Tons/m2

p

M, 1378.190 Kg-m
Find Bottom Reinforcement Bar in Fooling

Effective Depth of Footing for Bottom Reinforement Bar

dy = (D, + D,}x100-Co
= 30 cm.
A, = M .
foxixd
= 178.19/(1500%0.883x3 cm
= 23123 cmzfm
Use RB12mm.@0.20 m. As = 5.65 cm’im
> 23123 cm'/m OK
2} Due to Uplift Load
Upiifl Pressure
P, = T
L-0
= - Kg.’m2

Moment Due 1o Uplift Pressure in Footing
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= - Kg-m.
Find Upper Reinforcement Bar in Footing

Effective Depth of Footing for Upper Reinforcement Bar

" - LD, +D) + @xL XL +D,)
L +(2xL") -C.
= 0.00
A, = M,
foxxd '
= 10263/{1500x0.883x%40)
= 0.000 cm2
Use RB15mm, As = Q ch
> 0.000 cm Ok
Check Shearin Tess
a} For Punching Shearéng
Effective Width
B, = L+dy
= an.2 cm.
Punching Shear Force
v = © 459532 Kg

]

Punching Shearing Stress

H
=

VD P

4xB,x %xd‘,

= 1.27 ksc

Allowable Punching Shearing Stress of Concrete

Vap = 0.53x.[,

= 7.1 ksc
> 1.27 ksc OK
b) For Beam shear
Beam Shear Force
= 4,808.56 kg
Cross Section Area at Maximum Shear
A, = 7.700.00 co’
Beam Shearing Stress
vV
Vy = Ai
= 0.62 ksc

Allowable Beam Shearing Stress of Concrete

il

0.20x Jr,'  ksc

Vab



Note

L

3.801 ksc

0.82 ksc
f(Iﬂ_.i)z +D?
2
1.00
5
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