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A Study on the Performance Certification of 5,200ton Compression
Load Tester
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Abstract

In case of high capacity load force as millions of toms, it is difficult to measure the force with load
cell. But we can measure and calculate the force with applied pressure and ram area of hydraulic jack.
The 5,200 ton compression load tester is composed of thirteen hydraulic jack with 400 ton capacity.

This paper explains the method of measuring the vertical compression load and provides
characteristics of unit jack, and displacement of upper structure under maximum load condition.

MY
Ap : piston cross section area of hydraulic
jack[cm®]
Ps : supply pressure of jack[kgf/cmz]
P, : return pressure of jack[kgf/cmz]
P. : load pressure of jack[kgf/cm’]
8 wmex : maximum displacement of upper
structure{mm]
FyL : vertical compression load of hydraulic
Jack[kef]
2 F : summation of compression load[kgf]
3 Fymax : maximum vertical load of jacks[kgf]
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Zade AW, ZFAAE T3 (Bridge Bearing)
2o mEE S We FEY ¢4E Age AMEEHE
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FEHE 48 ZH9 98 1 g8 Y vt
A},

‘g YEZE 30N e s
Astee 2T F44 ¥ EF7|(force standar
d machine with hydraulic multiplication) 9 %
= (build-up)”1H-L &3 FRFVZ HWE&EF

& A 2 2F3n ok olHe Kz
AsE: Y& F¢ H2E-AUY A2 9

A S P2 HYGddY AR, HAEY
7F&EE7)E 001 %Z 3 ZolHuh a8 E
S EFHH E 9 494 ¥ EEVY E¥=e
AR BF719 A% =W 1x10*~5x10*
d Aoz FAHY, olRAY {FL 22 MN
(224 33ton;, 494, 560Ibf)e] o},

Az o 3y PEFE7] e AsFd o4
wAE 9L o2 Ao I AME YEE =3
de ¢ AN2dE 7EE EFV 2 89 uAY
4 3 A7 BPuaste Wyt IR
F33d FAKRISS)o] BA{dtxn e Y=g
A3 EF7)e £%8 10 MN (1020tony, 2,248,0
00 lbf)o)m, B8 E= 1x10° o] ot}
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Q #Ae FaEle ¢4E(P=P.-P)3 Adde @
HAel Fog Ba5e 3FE 7Y F Jen, F
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Fig.1 Dimension of hydraulic jack

Table 1& @4 #¢ A4 AFe dehy F
2 gled, Agrld AH4E ¥d 7Y Ao A
& dFEEFHFATYY HE o A9 PR
#7]12 °F 400tons A5 AT E L HFAolTh
Table 1 Specification of vertical hydraulic jacks

NO Item Specification
Diameter of ram
1 (Ap=57256cm® ) 270 mm
2 Stroke of jack 150 mm
3 Max. working pressure 700 Kgf/cm?®
4 Number of jacks 13 ea

Fig2e A A9l £ 9 WA g v
W Fa dew 1349 fFdel diadl & 7t
ez gzt e ¥& F 5200tonol T

Fig. 2 Arrangement schematic of hydraulic jack
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Fig. 3 5,200ton compression load tester
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QL gHAN AdANEH, @ AFAET, @
A% 4" AAA, D 375 48 AAA, G
5 4824 9B {FUE, @2 dHANA,
< fE¥2dE 9pE Yeag,

Qrr o

Fig. 4 Hydraulic power unit for load tester

Fig. 5& Zt = A B, CiM T899 2%

3 gYAAS ARHE AYE FFAA A
g 2 ¢ A%el AAFHE vhehat,

Hi-pressure sensor |Low-pressure sensor

Fig. 5 Hydraulic pressure distribution and
pressure Sensor connecting

Table 2= 7}¢t 8o WE 49 AA4
HE Jeda rh

Table 2 Connecting condition of hydraulic jack
according to load range

dx}:r;zzg&(z“eg] rani%??on] Connected Jack

D <800 V<400 7 a
600<D <1800 V<2000 3-4-7-10-11 (571)
600<D<1800 | V<2810 3-4-6-7-8-10-11 @)
1200<D<2050 | V=4000 | 2-3-4-5-6-7-8-9-10-11-12(117})
1400<D<2050 | V<5200 all jack (137))

Table 3& 7 BE QAZE F¢ A 4H
2 ey, $3t 3% Al mEl Moded 2
TR FFS R 4 Uk
Table 3 Connecting condition of jack with pump

]
Mode N“ﬁ?ﬁ; of Pump A Pump B Pump C
1 5 4-7 10-11 3
2 7 4-7-8 10-11 3-6
3 11 4-5-7-8 10-11-12 2-3-6-9
4 13 4-5-7-8 | 10-11-12-13 | 1-2-3-6-9
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Fig. 6 Hydraulic jack arrange of tester
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Fig. 7 Block diagram of data acquisition

342 ASE HMMF
Table 5= ZAo} ALEE AHF Ape U
Ehuln], A@Ao] o]FoR AR AHEHU.

Table 5 Specification of sensor for measurement

NO Sensor Model Maker Range |Accuracy
| | Displocement | pyp | o GEFRAN A | 10-50mm | +01%
2 |Displacement | ypp | o TeMENT |150-1200mm|  *0.1%
3 | Presswe | ppg | (SENSOTEG) | 10000psi | +o25%
4 | Pressue | gpg | SENSOTEC, | 1omoopsi | xozss

35 S AlAH 32T
Fig. 8& ®MX A B, Co ©& A 492 {%

25 & Jehi,

—— = - =

| PUMP-A N PUMP-B 1

NO.10 NO.JLNO.I2 NO.U3

NO.4 NOS ND7 NOS
I

Fig. 8 Hydraulic circuit of load tester
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Fig. 8% Zo] @8 #o) 27 2 AL 4
oA Ao oy 4E, FAE R HIA2Y AF
S2AY So2 Az TR A Hd <
He 7 kef/afold UEwth Table 6ol 419k 2ol
A opizhe] AR H2EY A
£xo AY, HAXNE 23 47, Fd IS
5= A g4 1.06[mm/seclol®, olwel -3
gt= e P =181.15[Kg/em’lolth. H4 FF&EE
2 12904 0.87[mm/sec]old, old #3} ¢
171.73[Kg¢/cm’1e] k.

o

TR | =

Table 6 Unload extend test for unit jack

Qil
Jack P Pr P Vs
No. |[Kg/er) | (Keern’)|[Kg/em?)| (mm/s) | WP

1 | 269.06 7.29 261.77 | 0.9591 17

2 | 23529 713 22816 | 09476 18

3 | 22155 7.27 214.28 | 0.9547 16
4 | 25588 | 10.78 2451 | 1.0633 17
5 | 23424 9.70 22454 | 1.0526 21
6 | 21123 8.20 203.03 | 0.9905 16
7 | 18544 | 1052 | 17492 | 1.0453 21
8 | 190.67 9.52 181.15 | 1.0569 23
9 | 23949 8.46 231.03 | 0.9540 13

10 | 18142 865 172.77 | 0.8840 15

11 | 16884 8.23 160.61 | 0.8933 19

12 | 17943 7.70 171.73 | 0.8750 20

13 | 137.30 7.99 12931 | 09271 20
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Ao FR3 Uz JbEAE Aol Sxuxe
P B2 Ao o= A=AA Aolg Y
Bllex] dotru &% B FAAY H#AA7E
HAE o] T glo] dRe F¥E HItev
SAstoltt. ¥i3 A7 S A FATFeA e} v}
FAAE Table 7ol 2ol A 133 # 1o} 7¢
AT PR 3 P& dxE NS ¢
F en, Hy PARY HA(LStmadE A
Ad B

3 Sx4A

13(139.55)- 2 1(74.8)=64.75 [mm]e) 1,
AEST A AVsema)T A13(0.2988)-21(0.1602)
0.13%6[mm/sec)o. = VreRTh oleld W

AR PRSE WAL TR AU FAG A
2% of FAEE FAoln, HA Ao| whxtd B
ZA=lo} BaE Bu e AdHolnR AA 3F A
shE BAZ B4 g,
Table 7 Unload synchronize test for all jack
Vs QOil
Jack | St Ps[Kg:|P{Kg:|PL[Kg
No. | [mm] [mm/s Jem?l | /em? | em?] temp.
ec] [tl]
4 105.3 | 0.2255
PUMP| 5 101.2 | 0.2167
A - 1361 02914 49.455111.349{38.095] 20
8 1285 | 0.2751
10 { 112.0 | 0.2398
PUMP| 11 1115 | 0.2387
B 2 988 02115 46.039]10.588|35.451| 195
13 113955 0.2988
1 748 |0.1602
2 86.25 | 0.1847
PU(I:VIP 3 94.85 | 0.2031 (52.362110.014142.347{ 19
6 {112.35] 0.2505
9 1108.25) 0.2318
43 2t =Y Mstal
B Ao At AgeA A AEA R}
gee 2ERY 4% 2uRY g A

o2 M&AQT, FEEY FANYFE FXE
F$ FTYRAMY TG AFS HYANZ
A, Fure ¥ oA A
43.1 Mode 20l A2 AYStA|E

Fig. 99} 2o] Mode 29149 2 FvmatE 2,02
4,118[kgflo} I, 8 vmarS 0.8091[mm]e]™, #3t8
24 248 YE XFvmxt8000kgd], T2E
HEZE 24 38T SvmTl6lem]oE
3287 4=
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Fig. 9 Result of test for Mode 2
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Fig. 10 Result of test for Mode 3
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Fig. 11 Result of test for Mode 4
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Fig. 12 Result of test for Mode 5

435 Moded #Z=£9| ¥9 &4
7zt ned A T e FEE AE
Z#H Qe AAE Table 73 2t}

Table 7 Maximum load pressure and structure
displacement for Mode
Mode No. 2 3 4 5
#2-43-#4- | H2-H3-W4-
Connect  [#3-#a-#7-#1* * K7 ysyop- | a5-we-#7-
of Jack 0-#11 o {48~#O-#10-#18-#O-#10-#1
#10-411 1#12 | 1-#12-413

hviax. load
forcelkg:] 2,024,1182,831,0284,450,726|5,266, 127

Max,
ggsg{;*ﬁ%?g‘g:; 0.8091 | 1.173 | 2.3072 | 3.1628
mB
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(2) BE AL FTAd AQANIA e v
EAd uwel £E#AsF A7), M137 o
744 A P3Ny 9 PP&£E WARsL TAE
gt HazAcdde EAHR G
(3) Ao BadHo wt Hu AsYH FE2E
o) 7 AP Fo| wAS o], 1374 dH A
w5 EEetE(WET A 6985key/cr, BE B 713.
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