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INTRODUCTION 

An examination. of the. site of the proposed Geological &..lrvey Building, 
adjacent to the Calgary· Campus of the University of J>J.berta (Fig. 1) was made 
on August 12 0 1964e 

'Ihe purpose of the examination was to assess the geological aspects of 
the foundation conditions at the site to serve as a guide to the planning and 
construction of the building. 

Several 3 inch diameter auger borings 9 to a depth of 30 feet, were 
originally proposed as part of the investigation, however, the auger was un
available at the time the site investigation was made. Foundation excavations, 
bore-hole logs and soil test data were available for examination on the Calgary 
Campus and these have provided most of th<~ data for this report •. 
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GEOLOGY 07 THE SITE 

Throughout. the Calgary area swdstones and shales of Tertiary age are 
overlain by Plcistocene and Recent sediments comprising wninly sand and gravel, 
till, lacustrine sand, silt and clay, and aeolian deposits of fine sand and 
silto 

Geological ma.terials underlying the Unive:.·sity of Alberta, Calgary 
Campus are lacustrine deposits of silt, clay and fine sand that are, through
out most of that area, mantled by aeolian deposits of fine sand and silto 
Similar materials are to be found underlying the site of the proposed 
Geological Survey building. 

'Iharin (1960), in describing the glacial geology of the Calgary area, 
has assigned the nan:e ''Calgary Silt" to these lacustrine sedimentso These 
materials were deposited during Late Pleistocene time in Lake Calgary that was 
formed by the da1mning of the Bow Valley by a continenttl glaciero Aeolian 
modification of the lacustrine sediments followed the deglaciation of the area 
and consequent draining of Lake Calgaryo 

Foundation borings on the Calgary Car:":r:u.s (:'."igo 2) show that the 
lacustrine scdi::1ents a re at least 60 foot thick and may be as much as 125 feet 
thick as reported by Tnarin (1960)0 'Ihesa de~si ts are probably underlain by 
till; however, in one bore-hole (E-1;., Fig. 2) shale is recorded on the log at 
a depth of 50 feeto 

Tnarin, JoCo (1960): Glacial Geology of the Calgary Area; PhoDo thesis, 
Univ. of Illinois, Urbana, Illinois. 
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Variations in lithology of the lacustrine sediments can be anticipated 
over relatively short horizontal and vertical distances. An indication of 
the lenticular character of the sediments underlying the Calgary Campus is 
shown on Figure 2o It is probablEi that similar li thologic variations exist 
at the site of the proposed Geological Survey buildingo 

GROUNDWATEH CONDITIONS 

Tne presence of f:i.·ee water at a depth of 20 feet below ground surface 
was recorded on some bo!'e-hole logs examined by the writero Snturated clayey 
silt ~·1as al so observed at a depth of approximately 18 feet belm1 surface in 
the foundation excavation for Calgary Hall near the location of bore-hole C-3 
on Figure 2. 

It is probable that the configuration of the water-table conforms 
closely to that of the topographic surface at a depth of 20 feet below the 
topographic surfac00 Tne relationship of the site area to the regiona.l topo
graphy is such that vertically do:·mward movement of groundwater beneath the 
site is to be expectedo 

!~eyboom (1961~ Po 36) poirr:-s out <:.hat the fine-grained deposits of 
Lake Calgary do not yield water .fr·cely to \.dls; hm·1ever, the presence of fine 
sands and silts within the lacus·c:c-ine sec.t~ l..!"1i.;e (?ig., 2) suggests the possibility 
that 11quick 12 conditions could occu:t in excc:..vati.ons belov1 a depth of 20 feet. 

Sulphate is preser?.t only in r.::inor quantity in the groundwater, as shown 
in Figure 3 and is prob.s.bly :1ot in sufficient quantity to preclude the use of 
normal Portland ce2:.-nt for cor:st.:'.'uctiono 

ENGI TEERH!G :?ROPERT:;.:gs OF FOUND."..TION SOILS 

An indication of the physicel propcr·~ies of foundation soils underlying 
Calgary Hall is shOim on Figure J.., The ii! ~ro.lucs (number of bloHs from a 140 
lb hanmcr 'lr.ri th a free fall of 30 inches r.:.qu:;.:.~ed to cause 1 foot penetration 
of a standard Raymond saL1plc:ir) show a general inc::-ease w:i. th depth particularly 
beyond depths of 35 to 40 feeto 

Unconfined compressive strengths also show a general increase with 
depth. 

~Jo la.borato!'y data on the consolidation chc..1~acteristics of the lacustrine 
clays i·rere available at the time of the site investigationo 

The basement excavation for Calgary Hall l'T::.s cut up to 20 feet ·into 
aeolian sand overlying lacustrine silto Both of these materials were exposed 
in essentially vertical slopes and only minor sloughing of the excavation walls 
was observed. 

Concrete was poured into the bored .2.nd belled pile e::.:cavations at 
Calgary Hall within 15 minutes follo1·rL'r1g reic-:oval of the boring rig from the 
siteo The bell end of t~e oile excavation 1·:as .'.!.t a ci.cpth of approxi.D.ately 30 

Meyboom, Po (1961): Groundi·mte:.~ Resourceo o: -~:r:.~ City of Calgary and Vicinity; 
Reso CounQ Alberta, ~ul~ No. 80 
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feet basement grade thus it is assumed that the bell would remain open at 
this depth for at least 15 minuteso 

FOUNDATION DESIGN FOR BUILDINGS ON THE CALGARY CP.NPUS 

According to Bernard, Curtis and Hoggin, Foundation Consultants, 
Edmonton, all buildings on the Calgary Campus are founded on either Franki 
piles or on bored and belled cast-in-place reinforced concrete piles with a 
pile tip elevation of from 30 to 40 feet below basement gradeo 

'Ihe design dimensions, exclusive of the specifications for reinforcing 
steel, for Calgary Hall, a five storey building, are shown in Table 1. 

FOUNDATION PERFORMANCE OF THE OIL AND GAS CONSERVATION 
BOA-"FtD CORE L.~BORA IDHY 

Details of the foundation design for the Core Labo, immediately 
adjacent to the site of the proposed Geological Survey Building, were not 
available at the time of the site investigation~ Examination of the core 
storage area, however, revealed no sign of distress to the floor slab from 
the relatively high floor loads imposed by the storage of core sampleso 
Barely noticeable differential settlement was observed across one expansion 
joint which was immediately adjacent to the co1unns of a core storage rack 
but no sign of foundation differential settlement was detected. 

CONCLUSIO S 

1. Foundation conditions at the site of the pro:::osed Geological Survey 
building will be similar to those at the adjacent Calgary Campus of 
the University of Albertae 

2o Variations in lithology of the lacustrine sediments that 1:Jill form the 
foundation materials for the proposed Geological Survey building can 
be anticipated over relatively short horizontal and vertical distanceso 

3o Firm strata., adequate to support end-benring piles, will probably be 
found at depths of 35 to 50 feet below surfaceo 

l}• Saturated materials can be expected at depths below 20 feet below the 
topographic surface. 

5. Lenses of fine sand and silt prone to 0 quicking11 could occur in 
excavations below 20 feetg 

6,. Low density fine-grained materials or highly compressible clay strata 
do not appear to be present at foundation depths in the site area. 

RECOMMENDATIONS 

le A minimum of 1 boring to a depth of 60 feet at the corners of the pro
posed structure should be made to confirm the presence of firm strata 
for end-bearing piles and which will also provide adequate data for the 
design of shallow foundations should these be anticipated. 
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2. Geological correlation of the bore-hole data should be made to determine 
the relative continuity of the foundation conditions. 

3o Structural detail and foundation conditions of the Oil and Gas Conser
vation Board Core Laborato~y should be examined to serve as a guide to 
the foundation design of the Geological Survey Building. 
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