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Project Title : Cost reduction for support water pump
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Abstract

In the design and cost reduction of the water supply pump base,using a steel gutter size
150x75x6.50 mm with the load acting on the pump base equal to 245.25 N and the motor base
equalt 0 3,825.90 N,the Pipeline Company Limited was assigned to check the safety value and the
deflecttion distance of the support base.From the results of the analysis, it was found that the base
for the water supply pump installed on site had a security value of 146.253 and the deflection
distance was 0.108 mm at 11,346 Baht. They designed a new support base and analyzed it using a
ready-made program to producc 3 types: 1)Type 1 Steel gutter size 125x65x6.00 mm,safety value
87.394 and deflection distance 0.149 mm,at 8,708.85 Baht;2)Type 2 Steel gutter size
100x50x5.00 mm with safety value of 49.111 and deflection distance of 0.164 mm at 6,404.28
Baht;3)Type 3 Steel gutter size 75x40x5.00 mm with safety value of 26.450 and deflection
distance of 0.159 mm at 4,791.00 Baht.

In conclusion,from the analysis results,the newly designed pump support base was
selected. It used a steel gutter size 75x40x5.00 mm and reduced the cost of 6,555 Baht,compared

to the base to support the water supply pump installed on site.

Keywords: Structure / Design / Analysis / Finite Elemen
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dwmiila o Aawluingnssanilaum By FIEAINNUANA VDT I

LU X, v UAE Z AD

a Gx a TXV a sz

+ + =0
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T 6y 0, @1
0
81X+ Tyz+602_0
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108 o o .o UNUAINNUAURIN (Normal Stress) TULUIMAY X, y, z MUSIAU UAE
x1“y1&2 y

T, 7,7, UNUAINNUIA LA DU (Shearing Stress)
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VUAITOUUBNUNA UV IAgNTIAUIe sz no lddelou lvveuwaiiuanais

v 1 a ! = [ ﬁl 4 d’Q 1 d‘ =)
Au i iy Aapndiuerniimstinuaszezvesnianaeual luvasNRIdINoY 9 919803
mruaitou lyvoannudunng (Surface Traction) Femnsndenlioglugiununali)1dfe
T=TI1+T,] +T,k (2.2)
1 Y d’Q a o U Y a U dy
Tao T,,7,, T, unudranuauiina luiaunu x, y, z awddusinnuuiamanil

= Y [ 9 Y = YA
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I a 4 . . . g
Tae n_,n ,n, 11uiien1alalend (Direction Cosines) Yo arINKD T

- I

n=nj+n J+nk (2.4)
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g0l
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Y
N luanms 2.5) dilsznoudie
O-)( X
Gy 8y
O E
{o}=3 "t{e}=1" (2.6)
z-><y yxy
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TXZ J/XZ

waz Yy 1 V2 17y UNUAIANVIATIAIR DU

a o a 4 T o :
NN [ClUNUINNTNTAINTAY §UY09Td 9 (Material Elasticity Matrix) & 43

@
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J1YASIDYAANU
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@+v)1+2)
0 0 0 0 52 0
2
0 0 0 0 0 )
L 2 |

Tagy
E unum Tugaduednudangu (Modulus Of Elasticity)
v INUDATIEIUUD91] 2509 (Poisson, s Ratio)
1 =y [ 1 9 9 = Y 1 1 d' (%
AINNNIATEATDEAN ) T1AY A NTeu 1Heg Uy uveaIMsIAaauaI u, v, w A1

N VeI sideg11ies (Small Deformation Theory)
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X Vixy T
O, O'y O,
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v uZw
&y xx T _ (2.8)
z 0, 0,
e Oy _Gu Oy
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HuUgosMuaNMIN (2.8)1ag (2.5)
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ANYUTNITNTZIOVDIAINITAADUAD U, v, w DUBAMUAA Y NAUYA THog Ty
sUnnuveuFudy sndiod1aTY

u(x,y,2) = a,X+ay+a,z (2.9)
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Tag @ i=1,2,3, 4 Jusnedidaenldnnidonlunyadenaasi

WADL: U(X, .Yy, 2 )= U =y +aX +ay, + sz, (2.10
n) ‘Qﬂﬁmi U(X, o Yo 0 Z,)= U, =g +a,% +aY, + a2, (2.10v)

WA U(Xy , Yy b 2Zs )= Uy = + 4% + QY5 + AaZy (2.10M)

WAL U(X, , Va2, ) = Uy = +a,X, +ay, + a2, (2.109)

AUN1T (2.10 MDA (2.10 9 a5 u M1 lFvaneh & i=1,2, 3,4 a0 niiude

@Weuaums 1doglugduuylmildae
ux,¥,z)=N,u, +N,u, + N,u; + N, u,
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Tag [N] Gond1 uningvedanislseuianiolueamud (Element Interpolation
Matrix) tag {u} LL“I/I‘L!L?lﬂLﬂﬂgsui’Nﬂ'”Iﬂ1iLﬂ§@uﬁ3ﬁﬁgﬂ¢iﬂ(Vector Of Nodal U-displacement)ﬂlu

= d o a 4 9
HUANU x S18aReaveINenTUMsUsznaneluveuunsng [N] Usznouaie
N,(X,¥,2)=L,(X,y¥,2)1=12,3,4 (2.12)

= ' Ia 2~ =
Tag L, iFon111nee5AnlSu1A5 (Volume Coordinate) ¥431518a2108970

L :6i(ai+bix+ciy+diz)i =12,34 (2.13)
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1 x vy zZ
“luﬁﬂv:ﬂ‘%mmmamﬁmuﬁzll X Yo % (2.14)
6L X Vs Z
1 X4 y4 Z4



X2 Y2 4 X, 17

& =% Y3 I C (X% 1 1z

X0 Yo 4 X, 1z,
(2.14n)

1y, 7 X Y, 1

b= vy, 7 djx vy 1

1y 1z X, Yq 4

1 [ Ao A 9 1 A . S FY [
daumnaiaiou q lduna,, b, ¢, d, e i =2, 3, 4 ansadeuoeni Id luiimes

= [ Y [ a o . . ]
weanulaslenmsruddulasuaaay (Cyclic Permutation) 51

X Yy I
a =X Y, Z (2.15%)
X Y1 4
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v(x,y,z) = [N] {v} (2.15)
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Tagmnsngwlansy msdszuaniely [N] U51azBeanauaasluauns (2.12) 84
a J a Y o o 49! = a & Aa 13 o .
(2.14) mamum‘mmwmau@uqwu”lﬂ'aﬂﬁvuwmmiamuﬂumamu UAV 2 (Quadratic)
Y 9 1
Huilsznouale 10 yaAe lasligaasriuioay 1 09 40gNYUNITUAZHLIIAY 5 D9 10 0
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, , (2.16)
+a; Y+ A YT+ g2 + o X2
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PANUALUY 4 3A ﬁﬁ\i"ﬂ"lﬂulﬂ a, naguamnuuar lvununavasluauns (2.16) L3181 D
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= v J =

WEUANYAULNINILNIBVBIAIMIIAABUAD u Tuiieuny x Tugiluuuvesmnsindeudii e

Q

O L
U(X’ y’ Z) = [N] {U} (217)
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N, =L (2L —1)i=1,234
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annsafeuliedlugluuuvesmnsindeudiigadensdu Idisusu fie
v(x,y, z) = [N] {v} (2.19)
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[5] = [N(xy,2)] [5] (2.22)
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2.1.5 39 3IAINTTN

4 < ¥
ATTWN 2.2 AT NUANTINUN

o
M0 Channels (TIS 1227 : 1996 / JIS G3192 : 1990)
k]

(Grade SM400, SM490, SM520, S5400, S5490 or SS540)

= Moment of Inertia | = a\[:

. Radius of Gyration T = \I' ';

- Madulus of Section Z = 4

C

! A = Sectional Area
¥
Dimensios Sectional | Weight | Moment of Inertia | Radius of Gyration | Modulus of Section
(mm) Area (kg/m) (cm‘) {cm) (emj)
3

HxB tl t2 rl r2 (em ) Ix Iy rx ry Zx Zy
50x 25 5 ) 6 3 4.92 3.86 16.8 2.49 1.85 0.71 6.73 148
75 x40 5 7 8 4 8818 6,92 75.3 12.2 292 1.17 20.1 447
100 x 50 5 1.5 8 4 11.92 9.36 188 26 397 148 37.6 7.52
125 x 65 [} 8 8 4 17.11 13.4 424 61.8 4.98 1.9 67.8 13.4
150 x 75 6.5 10 10 5 23.71 18.6 861 117 6.03 2,22 115 224
150 x 75 9 12.5 15 7.5 30.59 24 1050 147 5.86 2.19 140 28.3
180 x 75 7 10.5 11 5.5 27.2 214 1380 131 7.12 2.19 153 243
200 x 80 1.5 11 12 [ 330 24.6 1.950 168 7.88 232 195 29.1
200 x 90 8 13.5 14 7 38.65 30.3 2490 277 8.02 2,68 249 44.2
250 % 90 9 13 14 7 44.07 34.6 4.180 204 9.74 258 334 44.5
11 14.5 17 8.5 51.17 40.2 4,630 329 9.56 2.54 374 49.9
9 13 14 T 48.57 38.1 6.440 309 11.5 2.52 429 45.7
300 x90 10 155 19 9.5 55.74 38 7.410 360 1.3 254 494 54.1
12 % Wi 19 9.5 61.9 48.6 7.870 379 11.3 248 525 56.4
380 % 100 10.5 16 18 9 69.39 4.5 14,500 533 14.5 2.78 763 70.5
13 20 24 12 85.71 613 17.600 655 14.3 276 926 57.8
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