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ST =9 EA

(3) ANHEHEA A4 — Fro) Hekebre, Ho) Eolu] (2t
sREAe] Folo] W} 1 An} 2
Aol 4= glong slst dlo]el/} Hah

W) ke o4

(5) Aa71=29] A=

@ FHEMaximum Amplitude), $&, 7% 5 54A4% S
HE

@ #8 Asie U F2 HE(Resonance check)

2. E2Y% X57|% MH (Block Type Compressor
Foundation Design)

21 E7PHR

1) 2871 9 vl

@ American Concrete Institute (ACD)
@ German Codes (DIN)

® British Standards (BS)

(2) ZaEdd

@ 71471 % : 34 2 A4 (Shamsher Prakash, Vijay K. Puri)

@ A=A 9 A571A71% (Suresh C. Arya, Michael W.
ONeill, George Pinus)

(3) A571%= At

@ 38 aEs | Mechine Frequency(wn)
° =% 1" Natural Frequency(fn) , £<0.7 or f) 1.4
@ 3}8%1= 1 50~100 wum
22 8HEH
1) 714192
@ 7As%
g = 29 M % 58
2z 1,500kg 1 1.500kg
2 H 190kg 1 190kg
245 510kg 1 510kg
& A 2.200kg
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@ 549 skt HHE (OWE/Wm>50,269/22=1224>50 ..0K
3 =2 23 (2) H > Max(0.6, Max(8/10, 1/10)) , 0.90 > 0.60 .. O.K
Et +HotE(F) 350kg (3L > 1.0 Hm, 2.70 > 2.30 0K
A EeEny ke 4) Wp/Wm=>25 184/22=835> 0K
|t Rocking 2HE(Cxt) - p m C
2t} Pitching 2HE(CyY) - (5) Wm+Wf) /n {(Ra X 0.5, 7.3 < 35.0 0K
Z|th Tortional 2HE(Czl) - ' (6) C.0.G71%%} C.0.G71A) 24+ € 5.0%
(a8 3) Mode of Vibration ex = Kpoundation — Xachine) / Min.(B,1) = 0.11%
(2) Soil & Pile Data ey = Vpoundation — Yachine) / Min.B1) = 2.34% .. OK
@ Soil Data C.0.Gu|22} C.0.Gutde] 22} 5.0%
HE | 1.8t S M4 (Pile par) 4,000 i/ ex = Ko — Xyaey) / Min.(B,L) = 0.02%
HORAH|(v) 0.4 S MutA4(Backfill part) 210,000 ti/m* ey = (Ve — Yy / Min.(B.L) = 0.42% 0K
@ Pile Data (PHC Pile @ 400)
EtMA S 4,000,000t/m | 0.0650m
OB A4 21,428 571tf/m’ X537 0.40m
e 247 |FBBE I £
S ORI HE 102,100n" e Otf/ea =R B
B 0.0702ar Hl 3 2.5t/ = e —
o 1
5[ 454 zg Mem C:mw:xxur
23 ClHIEED Py e el [
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- = X (rocking)
e 2.5 TEOHA
(Od4) sy
(1) 3ol A3 A
Single | Group |Embedment SIALA
MODE | i) | Effectik®)| Effect(<) A538%
717 RHEWm) 2 2tonf Vertical | 56,160 | 23.857| 24,300 |K,=K,%+K,=48 157t/m
INE TEW) 26 9ionf Horizontal| 18,889 | 11,003| 36,900 |Ky=K\+Ky=47,903t/m
i - r=Ky4Ky' =
Tz XEWp) 18 dton Rocking 188,754 69,884 |Ky=Ky¥+Ky' =258,637tf/rad
. Pitching - 304,030| 69,884 |K,<=K, K, =373,914tf/rad
T|E AREHH) 0.90m - LK (X242
Torsional - - - S(Ke' Ky (X “+Y,9)=88 4 25tt/ra
7|z Z(B) 3.15m
71z Zol(L) 2.70m _ —
@) 7ol W A
7|IZ00M 7| ARAB AR 22| (Hm) 2.30m
_ ~ i Single | Group | Embedment CHI ABA
A9 £33/ A75H5(Ra) 70.0ton MODE | pie(Ce) | EflectCq)| EffectCh e
ol 4 dea Vertical | 114 | 48.5 | 425.4 |C,=C,%+C; =473 5ti-s/m
J179) 2AHZEA -158m y=1.39m Horizontal| 61 35 672 |Cx= G + Cy =708.0tt-s/m
i _ —C,o4Cyl = _
BAo] 2AEA - 158 m y = 1.46m Rocking 393.6 473 |Cy=Cy®+Cy' =866tf~m/rad
Piching | - 628 473 |CCo+C, =1,101t-m/rad
ol 2AZ A =1.58m y =1.45m
Torsional | - - - 2(Co'+Cx (Cr24+CA)=274 ti-sec/rad
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(3) Mass & Mass moment of Inertia

ST =9 EA

3. 22Uy 1F7]% MHA(Frame Type Compressor

C.0.G i i
o o, | Mess m) e v ‘o Foundation Design)
: X y z
1 087158 1.7 140 1.38 1.48 1.22
Al o
2 1.87|1.58]1.35]0.45 2.95 2.53 0.84 SAPH2
Comp. | 0.15]1.65[1.39|230| 0.25 0.21 0.35 o)) 1157% A&t
Motor | 0.02 | 0.82 | 1.42 | 2.31 0.02 0.03 0.04 @ 01 5_7;“
Accessory| 0.05 | 1.65] 1.39 | 2.30 0.09 0.07 0.12 .
! Frequency ratioff) Mechine Frequency(wn)
Total 3.0 [1.58] 146087 4.68 4.33 2.53 eq Cy . Natural F‘requency(fn) , f<o7 or f > 14
(D Mass moment of Inertia for Rocking Motion(¥) Iy Frequency raton(®) : Mechine 1st Critical Frequency()
Natural Frequency(fn)
=MX(y2+22)/12+M X 12 = 3,76t-sec-rad
@ Mass moment of Inertia for Pitching Motion(lp) .
32 2HEA
p=MX(x2+22)/12+M X 12 = 4,46t-sec2-rad
® o 1) 71A1 82
Mass moment of Inertia for Torsional Motion
O 71AES
Lb=MX (x2+y2)/12+M X 12 =4 88t-sec?—rad
= Mass of | Mass for | Mass of Max. expected
e Equipment | maintenance | Rotor unbalance F.
(4) A= 1 A= EEE 45,800kg| 19,800kg| 2,160kg 1,080kg
Efof8l 9,600kg| 4,500kg| 1,600kg 800kg
: Horiz— | Rock— [Pitch— | Torsio— #o|]A E0|E| 11,500k -k -k -k
Item. Formuia | Vertical| "% ing |ing nal 9 9 9 9
Piping & Auxili| 2,000kg - kg - kg - kg
Natural _ - 1,672 | 1,442 | 2506 | 2,766 | 1,285 Z
Frequuency n=60/2/m) | "™ | Com | Tom | om | fom g 68,900kg| 24,300kg| 3,760kg 1.880kg
Resonance _ LI
Sreauoney | mein (W=2XD2) | 1082 | _ | 1963 | 2207 | 1228
L e e IO RV R
Magnification | - M=LUL=C2 | 4 056 | 0,956 | 1.018 | 1.015 | 1.112
actor +(2XDrxr)?) : : : : :
Speed(rpm), Rated 6,041rpm
Amplitude at _ 3944 | 3300 | 1443 | 0071 1 0.228 —
Frequency an | TEMXFIK 1 370%m | x10m Xgag Xr]ag Xgag ~ First Critical(rpm) 3,000rpm
Transmissibility | Tr=(1+4[2XDXr)] — Second Critical(rpm) 9,200rpm
smissioilty o 1,065 | 1.075 | 1.030 | 1.024 | 1.123 2
Vibration
- Allowable Test Level 43.0 ym
6 BE A1t Velocity of Foundation
- Max. Vibration Velocity 2.5mm/s
(1) operating frequency®] AEAE HE
» operating frequency®] Z|t| H-ax1% (2) Soil & Pile Data
= _ . 1
8 max = T (@ +y247%) = 8.03m (50 .. OK @ Soil Data
2) Magnification Factor HE  |1.81/m| S5 HMEALPie par) 4,000t/m
» . Magnification Factor?} 1,55t} Zojof gic}, ZOI2HIG) | 0.4 | X MEALBackil parl 10,0001/m?
3) 2A A @ Pile Data (PHC Pile 400)
o 8 3 =] BgAs 4,000,0001)/m? £ 0.0650m
Vertical im,z | 1,082rpm | ) wn/0.7(Resonance will not occur) MBS | 1 428 5711/m? i 0.40m
Horizontal fm,y | 1-2Dr2¢0 No Resonance can occur oH 2% HRIE | 102 100cmd 13U Oti/ea
Rocking fm, ¥ | 1,963rpm | ) on/0.7(Resonance will not occur) Eya 0.0702cm? H & 2.5t/m’*
Pitching fm.o | 2,207rpm | ) on/0.7(Resonance will not occur)
Torsion fm,6 | 1,228rpm | ) on/0.7(Resonance will not occur)
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3.3 HIHEURY 347 |EBHE L HET
) R o P T P i Bl '%
Compressor operating speed(Cop) 2.2t L T B O O B [ { I
Average of two spans between columns(L) 26 .9tf r'—--'—'—-—'f-_fE{b}-—-—g-— 5T i [ i i
J_"?‘M‘ Sy — e S e '_"‘ﬁ;‘j_i—ﬂj} i il ! _.1_.?{' i
7170 a5 wm) 18.41 HE T Ty L i
™ e wifa o B il i L
HEZ malst 1A & A 0.90m ] Li[‘* LR S @PW:QFJ i I A
R e aoaea L I N B
Weight of the top half of the structure(Wh) T&R G Jh;,;_f‘;n ‘—-#'ﬁ% ey O - { I AN e
L _ I Cco & L =Ll
(slab : 108.9 tf, column : 65.0 tf) 3.15m B Ll )8
mUo| £251E dA6HS(Ra) 70.0ff
(3% 6) 7|=gHE U HHE
ol 74 4dea
C.0.G machine plus top half structure y =2.897m
The center of column resistance y =2.900m 2.5 T4
The center of gravity of the Mass y=2.901m 1) opd Aszg] A0 Al
The center of gravity of the pile y =2.900m Singl G Embedment
Mode Ploke) | Efleotikg) |tk S
Verlical | 825,552 | 175,716 Kz =175,716 tf/m
Horizontal 277,875 | 130,000 Kx = 130,000 tf/m
(1) Z& e Rocking - 5,634,618 2A K¥ =5 534 618tf/rad
3 Pitching - 30,795,973 Ko = 30,795,973tf/rad
£=0.1045 X [#%=0.67 < 1.60 0K Torsional - | 2875374 Ko = 2,875,3741i/rad
(2) WlES=F > Top half structure plus machinery weight
= 269.3) 242.7 L OK (2) o
(3) Wt> 3.0 X Wm , 595.0) 206.7 S 0K
(4)Wh)1.0x Wm, 173.8) 68.9 S 0K
(5) W) ) 2.0 x 7159 ¥4
2% WZo] ) 1/5 X 4 744 0K
0]7]4] : Pa : column's axial capacity(tonf)
Pv : actual column static loads(tonf)
(6) Wm+Wt)/n (Ra x 0.5,31.6 <350 ..0K
(38 7) siMze
(7) C.0.Gpille)} C.0.Gmass)¥] A < 30cm
= {(Xpile - Xmas9)? + (Ypile - Ymass) = 1.4cm .. O.K
! g (3) 25
(8) Eccentricity the center of column resistance & the center of
gravity of the machine plus the top half the top half of the Mode Frequency an/in ac/in(1st o
(3 Hz (operating) critical) =c
structure < 5.0%

1 1.585 64.82 32.19 0K
ex=(x001—xt0p)/mat djmenmm:3.13% 2 1.80 56.00 27.81 0K
ey = (Yo ~ Yiop ) / mat dimen,y, =0.05% .. OK 3 1.89 53.19 26.42 0.K

(9) 7V'59) 214 THE<E) ) 1.4 X Cop : 260 | 3894 | 1984 | OK
~ (36690 X fek0-25) | (7 5 4,58 21.98 10.91 0K
C .
T(pxD = 224848457 . OK 6 5.04 19.99 9.93 0K
714, fek 289 EATE Fe(kgf/em?) 7 5.12 19.68 9.77 0K
o AR 715588 kaf/om?) 8 8.39 12.00 5.96 0K
I, : 71% =o|(em) 9 10.56 9.53 4,73 0K
10 10.78 9.34 4.64 0.K




ST =9 EA

(4) Max, & Min, of Amplitude (m)

o]
4, B3Y

Al7H] Compressor 115712 & S5ERY] 7|22t 2 B9

2 A7) o2 A Al Esjo) TietelA)] A
o] A% 4

7122+ 3000rpm 09| 114

vl
2
c

=
Generator), 71AA0] 1000:20] d= A2l g Azl 7]
%, 43 (Impact Hammer) 7|2 5 thRh As7127} glow,

ZAe)A=] (solator) =

Al A9 wol gom o] et 4

Aol tistAte the 71210] AslaiA} gk,

=

=

i

HO
ol

LOAD X-DIR Y-DIR /-DIR
Max 2.16E-07 i 50E-05 2.17E-06
Min -2.00E-07 -1.30E-05 -2.20E-06
(5) Max. & Min. of Velocity (m/sec)
LOAD X-DIR Y-DIR Z-DIR
Max 3.126-05 2.49E-04 8.726-05
Min -3.10E-05 -1,94E-04 -1.09E-04
(6) Max. & Min, of Acceleration(m/sec2)
LOAD X-DIR Y-DIR /-DIR
Max 2.06E-02 1.16E-01 5.16E-02
Min -2.01E-02 -1.16E-01 -4 98E-02
26 BE 21}
(1) operating frequency®| AEAE &
Omax = V(ty2ts) = 12.12m (43m . OK

(2) operating frequency®] AEEE HE
= (0.236mm/sec < 2.50mm/sec

(3) 51 HE

+ Compressor Operating Speed@n)

« Compressor 1st Critical Speed(w) :
f=wn/fn , £<0.Tforf) 1.4
f=aw/fm £<{0.5forf) 1.5

W= s Agt |zl Sdsict

@) 7189 s3I A=

» fn = (36690 X fck0-25)/y oxL,

= 93606 ) 16,041 X 1.4 = 8,457

100.7 cps (6,041 rpm)
50.0 cps (3,000 rpm)
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