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Text from Report  
"Seismic Resistance of Reinforced Concrete Frame Structures Designed Only for Gravity Loads:  

      Part I / Design and Properties of a One / Third Scale Model Structure,"   
Technical Report NCEER-92-0027, National Center for Earthquake Engineering Research,  

BRACCI, J.M., REINHORN, A.M., MANDER, J.B., 
      SUNY/Buffalo, 1992 

 



 
 

 
 
 
 
 It is suggested to move the gages 5 and 4 to the mid-line of the load cell and place 
the rosette off-center.    In case of addition of torque circuit add a second rosette on each 
face symmetric to the mid-line to the first rosette and wire the shear circuits to add up all 
signals from all faces 



08-Dec-00
_____________________FIVE AXES LOAD CELL USING TUBE STRUCTURE_______________________________

_________________________________________Capacity_____________ _____________________________________________________
Axial Load Capacity N 40.00 Kips 18.2 m-tons
Moment Capacity M 40.00 Kips-in 0.5 m-tons-m
Shear Capacity S 5.00 Kips 2.3 m-tons
_________________________________________Design Data__________ _____________________________________________________
Outside Diameter Do 4.50 in
Outside Diameter Gap Dg 3.00 in      __________________________
Inside diameter d 2.50 in     | This dimension should be |
Height of gap hg 2.00 in <-| equal or bigger than d !!|
Height of pipe section H 4.00 in     |__________________________|
Cross section area A 2.16 in^2 11.0 in^2
Moment of inertia I 2.06 in^4 18.2 in^4
Modulus of section W 1.37 in^3 12.1 in^3
_________________________________________Performance______ _____________________________________________________
Axial Strain en 638.6 uSt 4 16.6 mV 602
Moment strain em 1005.0 uSt 4 20.1 mV 497
Shear strain es 103.8 uSt 2 2.1 mV 4818
Excitation Voltage Vo 10.0 V Gages  Output  Amplification
_________________________________________Total Strains_____ _____________________________________________________
Modulus of elasticity E 29000.0 ksi
Steel yield stress fy 50.0 ksi
Allowable yield strain ey 1724.1 uSt
Total principal strain et 1650.2 uSt
_________________________________________Natural Freq.__ _____________________________________________________
Horizontal Stiffness Kh 4.28E+03 kips/in
Vertical Stiffness Kv 1.57E+04 kips/in
Horizontal Frequency fx 92 Hz
Vertical Frequency fy 62 Hz
_________________________________________Bolts________________ _____________________________________________________
Number of bolts nnb 8 High Strength (Tens=180 ksi)
Bolt diameter db 0.375 in               (Shear=162 ksi)
Bolt circle diameter Db 3.50 in
Distance between bolts s 1.00 db
Bolts tension Capacity Nb 159.0 Kips
Bolts shear capacity Sb 143.1 Kips
________________________________________________________________________________________________________
   Colored data can be adjusted
NOTE: OUTPUT=10V*GF=2*uSt*#GAGES/4 = 10*2*463*2.6(MU=0.3)/4
NOTE: OUTPUT=10V*GF=2*uSt*#GAGES/4 = 10*2*728*4/4

Designed by Prof.  Andrei M. Reinhorn,  Assisted by Prof. Joe Bracci (Texas A&M University)
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Main Circuits of Load cells 



Cable form circuits to main connectors 

 



Cable layout Diagram 
 
 
 
 



View of circuits of load cells 

View of gauges and terminals 
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Pin Number Color Pin Number Color Pin Number Color Pin Letter I/O
N Circuit = P1-P4 1 Black 5 Black 5 Black A Input

2 White 1 White 1 White L Output
3 Red 2 Red 2 Red J Input
4 Green 4 Green 4 Green K Output
5

Sx Circuit= P6-P9 6 Black 2 Black 2 Black J Input
7 White 1 White 1 White L Output
8 Red 5 Red 5 Red A Input
9 Green 4 Green 4 Green K Output

Sy Circuit= P10-P13 10 Black 2 Black 2 Black J Input
11 White 1 White 1 White L Output
12 Red 5 Red 5 Red A Input
13 Green 4 Green 4 Green K Output
14
15

Mx Circuit= P16-P19 16 Black 5 Black 5 Black A Input
17 White 1 White 1 White L Output
18 Red 2 Red 2 Red J Input
19 Green 4 Green 4 Green K Output
20

My Circuit= P21-P24 21 Black 5 Black 5 Black A Input
22 White 1 White 1 White L Output
23 Red 2 Red 2 Red J Input
24 Green 4 Green 4 Green K Output
25

CABLE LAYOUT September 21,2000



 
 

 



 
 
 
 

 
 

Multi purpose Load calibration set-up for low size Load Cells – Space permitting. 





 


