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Figure 31. Position of WES installed gages (as built) for 
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Figure 34. 6-in. diameter assembly support 
tree with gages 

•••••••••••••• 
•••••••••••••• 

·------······ 

Figure 35. 16-in. diameter assembly support 
tree with gages 
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Figure 36. 36- in. diameter assembly support tree with gages 

Figure 37. 36-in. diameter borehole seal hole with Carlson 
joint and stress meters 
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hole. Figure 37 is photograph of the 36-in. dia. hole with the Carlson Joint 
and stress meters installed. 

40. The gages were installed on 22 & 23 July 1985. The only deviations 

from the locations specified in the Sandia test plan (Stormont 1985) are as 
follows: 

a. 

b. 
..... 

Strain gages MA315-3 and MA316-3 were located 1-1/2 in. above 
that shown in order to avoid a clay seam. 

The gage assembly for the 6-in. hole (MAll) was inadvertently 
inverted resulting in gages being located in the mirrow image 
with respect to their positions as specified by the test plan. 
These changes are reflected in the as built configuration, 
Figure 13. 

41. After installation, the gage cables were connected to the instru­

mentation cables leading to the A-3 data acquisition facility housing the sig-

nal conditioning equipment. Upon completion of the cable hook-up, all gages 

were checked for functional operation. A minicomputer on the surface controls 

the data acquisition equipment and collects and stores the test data. 

Conduct of Test 

42. The concrete used for Test Series A was developed in the CTD for 

WIPP experiments, as described by Wakeley and Walley (1986). The concrete was 

placed in the instrumented holes beginning at approximately 6:00a.m., 

30 July 1985. The concrete was placed using a tremie tube at a slow rate so 

as to minimize disturbance of gages. However, during placement the gage 

assembly tree was shoved slightly 

eral gages against the hole wall. 

in a north easterly direction, pushing sev­

No detectable damage was observed. During 

and after placement, the concrete was vibrated in selected areas that would 

cause the least disturbance of the gages. 

43. After emplacement, the gages were monitored by Sandia instrumen­

tation personnel using the previously mentioned data acquisition system 

developed for the WIPP in situ tests reported by Mclllmoyle, Matalucci, and 

Ogden (1986). 

Preliminary Test Results 

44. Early data plots have indicated that some of the gages were not 

performing as expected. A detailed look is being taken at both the measuring 
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system and possible gage malfunction. An analysis has not been made of the 

preliminary data. However, it is obvious from preliminary plots of data that 

most of the gages are performing as expected. 
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PART IV: SUMMARY AND CONCLUSIONS 

45. An instrumentation program was developed for the purpose of moni-

toring the state of stress and deformation in a concrete borehole seal for use 

underground at the WIPP. A laboratory development program was conducted both 

to select gages for a field experiment and to measure for evaluation purposes 

the stresses and strains in an expansive salt saturated concrete plug, 3 ft in 

diameter by 3 ft long, cast in a 34-3/4-in. I.D. by 5-ft long steel casing 

with 5/8-in. wall thickness. A total of 33 internal gages were placed in the 

concrete and 9 gages were located on the external surface of the steel casing. 

The gages were strategically located to provide the maximum useful infor­

mation for thermal and structural analysis for the plug. The gages used 

were: Carlson stress meters; Sandia pressure cells; Carlson strain meters; 

Ailtech strain meters; SR-4 strain gages; and type T thermocouples. 

46. Based on their performance in the laboratory program, gages were 

selected for installation in a field experiment at the WIPP. Three vertical 

borehole seals, 6-, 16-, and 36-in. diameter holes were instrumented. Carlson 

stress meters and Sandia pressure cells were used to measure the stress in the 

seal. Carlson strain meters and Ailtech strain meters measured the strain in 

the seal. SR-4 strain gages were fixed to the borehole wall to measure strain 

at the seal-rock interface. Type E thermocouples were used to measure the 

temperature in the seal and at the seal-rock interface. The gages were pre­

assembled on a mounting fixture, with the exception of the Carlson joint and 

stress meters and the SR-4 gages, and positioned in the holes prior to the 

placement of the concrete. As in the laboratory experiment, the gages were 

strategically located to provide the optimum description of the concrete 

seal performance. 

47. Some of the conclusions that can be drawn from the study include: 

a • ..... The salt-based concrete does indeed expand as the design 
predicted. 

b. Early data indicate that the interface seal was tight at least 
over the short monitoring period in a vertical hole. 

c • ..... 
Electronic gages can be used to measure the performance of a 
concrete seal. 
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