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41-447 41-36T9
Delaney, A.J. Ice cracks, Ice crystal structure, fracturiag, Grain
Radar echoes. Noise (sound). Polarization (waves), size, Ice creep. Photography, Stresses
Coutermeasures, Electrical properties, Antennas, This work presents the results of a study to examine
Tests. models the effects of grain size on the number and size of
Ground-probing radar can be an effective tool for internal microfractures in polycrystalline ice.
explorinq the top 10 to 20 a of ground, especially in Laboratory-prepared specimens were tested under
cold regions where the freezing of water decreases uniazial, constant-load creep conditions at -5 C.
signal absorption. However, the large electrical Grain size ranged from 1.5 to 6.0 mm. This range of
variability of the surface, combined with the short grain size, under an initial creep stress of 2.0 BPa,
wavelengths used, can often cause severe ground led to a significant change In the character of
clutter that can mask a desired, deeper return. In deformation. The finest-grained material displayed so
this study a model facility was constructed consisting internal cracking and typically experienced strains of
of a metallic reflector covered by sand. Troughs of 1/100 at the minimns creep rate. The coarse-grained
saturated sand were emplaced at the surface to vary material experienced severe cracking and a drop in the
surface electrical properties and to act as a noise strain at the minions creep rate to approximately
source to interfere with the bottom reflections, 4/1000. Extensive post-test optical analysis allowed
Antenna polarization and height, and sigaal stacking estimation of the size distribution and number of
in both static (antennas stationary) and dynamic sicrocracks in the tested material. These data led to
(antennas moving) modes were then investigated as the development of a relationship between the average
methods for reducing the 3urface clutter, crack size and the average grai size. Additionally,
Polarization parallel to the profile direction the crack size distribution, when normalized to the
(perpendicular to the troughs' axes) gave profiles grain diameter, was very similar for all specimens
superior to the perpendicular case because of the tested. The results indicate that the average crack
directional sensitivity of the antenna radiation, size is approximately one-half the average grain

diameter over the stated grain size range. a
C2 86-02 dislocation pileup model is found to adequately

BRITTLENESS OF REINFORCED CONCRETE STRUCTURES UNDER predict the onset of internal cracking. The work
ARCTIC CONDITIONS employed acoustic emission techniques to monitor the
Kivekas. L. et al fracturing activity. This information shed light on
'ay 1986 the time and strain at which the fracturing began and
20p. when the peak fracturing rate occurred. Other topics
ADA-170 792 covered in this report include creep behavior, crack
9 refs. healing, the effect of stress level on fracture size

41-213 and the orientation of cracked grains. Theoretical
Forhonen, C. aspects of the grain size effect on material behavior
Reinforced concretes, Brittleness, Concrete are also given.
structures, Transportation, Cold weather tests,
Cracking (fracturing) Ca 86-06
The behavior of reinforced and unreinforced concrete SHORT-PULSE RADAR INVUSTIGIONU 0 FRaENNATIR ICE
beams was studied under impact loading at low SHEETS AND BRASH ICT
temperatures, and the results were compared to the Arcone. S.A. et al
behavior of reinforcing steel (rebar) in Charpy-V July 1986
impact tests. Transition temperatures as low as -30 C lOp.
were obtained for the rebars in the Charpy-V tests, ADA-172 578
whereas no brittle failures occurred in the rebars in 5 refs.
the reinforced concrete beams at temperatures as low 41-594
as -63 C, even in beams where the rebars were Delaney, I.J. Perham, R.L
intentionally notched. The impact strength of Ice cover thickness, Radar echoes, Lake ice, Ice
unreinforced concrete increases considerably at lower sheets, Antennas
temperatures, thus reducing cracking of reinforced Short-pulse radar profiles and waveform traces were
concrete structures and significantly increasing the recorded over natural, freshwater ice sheets and an
safety of lightly reinforced structures, artificially made, 1.6-a-diameter column of brash ice.

The purpose was to study the feasibility of this type
CI 86-04 of radar to detect ice thickness, determine ice

RESILIENT MODDLUS 0 PEENZE-THAN APFECTED GANJLAR properties and distinguish ice forms. The radar
SOILS FOR PAVEENT DESIGN AND EVALUATION. PART 1. utilized two antennas: one with a spectrum centered
LABORATORT TESTS ON SOILS FROM WINCRENDON, near 900 M8z and a second more powerful one near 700
MASSACHUSETTS, TEST SECTIONS MHz. Distinct top and bottom reflections from several
Cole, D. et al ice sheets were produced by both antennas, but the
July 1986 value of dielectric permittivity calculated from the
70p. time delay of the reflections varied between sheets as
ADA-171 541 one ice sheet was ready to candle and contained free
15 refs. water. The brash ice distorted signals and allowed no

41-593 discernible bottom return.
Bentley, D. Durell, G. Johnson, T.
Roads, Frozen ground strength, Freeze thaw cycles,
Ground thawing, Pavements, Soil strength, Subgrade
soils, Loads (forces), Unfrozen water content,
Stresses, Soil water
This work is the first of a series of four reports
about laboratory and field testing of various granular
road and airfield subgrades. This report details the
acquisition, testing and analysis of six soils from a
test site in Ninchendon, flassachusetts. Repeat load A0
triaxial tests were done on frozen and thawed soils to
characterize the variations in their resilient
properties throughout the seasons. Linear regression
yielded empirical equations relating the resilient . ..
modulus to applied stress, unfrozen water content (for +
frozen soils), moisture tension (for thawed soils) and "--_._-'
density. 'lniplent and test pLo-edures (given in
detail) were developed that alleed simulation in the
laboratory of the gradual recovery of stiffness that
occurs in the field after thawing. The resilient
moduli were strongly dependent on soil state, dropping I II;
at least two orders of magnitude upon thawing.
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CI 86-07 Ci 86-10
NITtOGEN CONTROL IN WASIUUTR TREATMNT SYSTENS FO NATURAL BOTO2 ICING O MOUNY WASUIuGTON, INS HAMPSHIRE
MILITARY FACILITIES I COLD REGIONS Itagaki, X. et al
Reed, S.C. Sep. 1986
Aug. 1986 

6
2p.

2 3
p. ADA-170 583

ADA-173 724 21 refs.
25 refs. 41-3480

41-859 Lemieux, G.E. Bosworth, 8.1.
Military facilities, Waste treatment, Water treatment, Aircraft icing, Propellers, Wind tunnels, Wind
chemical analysis, Sewage treatment, water pollution, velocity, Unfrozen water content, Water vapor, Ice fog
Climatic factors, Filters, Sludges Icing of a four-bladed rotor was studied under natural
Nitrogen control in the form of ammonia removal or conditions at the top of Mt. Washington, 4.H. The
conversion is required, or will be required, for a rotor had two cylindrical blades and two airfoil
significant number of military wastewater treatment blades. The results were compared with studies
systems. This report presents a summary of conducted in icing wind tunnels. Considerable
enqineering criteria for those processes in most differences in icing regimes were observed. For
common use at military facilities in the cold regions, instance, with comparable liquid water content and
These processes include: trickling filters, treatment wind speed the wet-to-dry growth regime transition
ponds, rotating biological contactors (RBC) and temperature was up to 10 C higher under natural
activated sludge. A design example is presented for conditions than in the wind tunnel studies. Results
each case. All four processes can achieve significant of other studies made under natural conditions were
levels of ammonia removal or conversion. If ammonia close to those of the present study, indicating that
discharge limits are 0.5 mg/L Or less it may be wind tunnel conditions are significantly different
necessary to use the activate3 sludge process. from natural conditions. Close examination of the
Trickling filters or RBC units are recommended for conditions indicated that supersaturation of water
hiqher (> I a,/T) lisrharoe li ait. Pond systems are vapor existing in most of the wind tunnel studies is
suitable for seasonal ammonia removal in cold the most probable cause of the differences.
climates.

CR 86-11
CR 86-08 MORPHOLOGY, HYDRAOLICS AND SEDIMENT TRANSPORT OF AK

APPLICATIONS OF THE FINITE-BLEMENT METHOD TO THE ICE-COVERED RIVER. FIELD TECHNIQOES AND INITIAL DATA
PROBLEM OF HEAT TRANSFER IN A FREEZING SHAFT WALL Lawson, D.E. et al
Liandi, F. Oct. 1986
Aug. 1986 37p.
24p. ADA-177 196
ADA-172 1,52 33 refs.
12 refs. 41-2612

41-595 Chacho, E.F. Brockett, E.E. Wuebben, J.L. Collins,
Soil freezing, Shafts (excavations), Heat transfer, C.M. Arcone, S.A. relaney, A.J.
Tunnels, Wails, Latent heat, Reat capacity, Analysis Icebound rivers, River flow, Ice cover eftect,
(mathematics) Sediment transport, Ice conditions, Ice cover
In this work, numerical computations of heat transfer thickness, Sampling, Water level, Frazil ice, Water
for freezing a shaft wall have been conducted. Both temperature, Tests, Hydraulics, United States--Alaska--
fixed mesh and deforming mesh finite-element methods Tanana River
are used. Tn the fixed mesh method, latent heat This initial study of the ice-covered Tanana River,
effects are accounted for through a 4elta)function near Fairbanks, Alaska, attempted to 1) establish
in the apparent heat capacity. In the deforming mesh field methods for systematic and repetitive
method, an automatic mesh-generation technique with quantitative analyses of an ice-covered river's
trinsfinite mappings is used, and in this method two regime, 2) evaluate the instrumentE and equipment for
different approaches are taken to evaluate the sampling, and 3) obtain the initial data of a long-
movement of the interface. The freeze-pipes are term study of ice cover effects on the morphology,
considered as point sources with irregular hydraulics and sediment transport of a braided river.
distribution. The advancement of the inner and outer A methodology was established, and detailed
boundaries of the frozen wall is found to be in measurements and samplings, including profiling by
agreement with the previously computed results, geophysical techniques, were conducted along cross

sections of the river.
Ci 86-09

THEORY FOR THE SCALAR ROUGHNESS AND THE SCALAR CR 86-12
TRANSFER COEFFICIENTS OVER SNO AND SEA ICE RESILIENT MODULUS OF FREEZE-THAR AFFECTED GRANULAR
Andreas, E.L. SOILS FOR PAVEMENT DESIGN AND EVALUATION. PART 2.
Sep. 1986 FIELD VALIDATION TESTS AT NINCnNEDON, MASSACHUSETTS,
19p. TEST SECTIONS
ADA-174 089 Johnson, T.C. et al
Pefs. p.17-19. Oct. 1986

41-1263 62p.
Snow surface, Sea ice, Heat transfer, Moisture ADA-175 708
transfer, Surface roughness, Turbulent flow, Models, 13 refs.
Wind velocity, Latent heat 41-2613
The bulk aerodynamic transfer coefficients for Bentley, D.L. Cole, D.M.
sensible, C(H) and latent, C(E), heat over snow and Soil freezing, Bituminous concretes, Freeze thaw
sea ice surfaces are necessary for accurately modeling cycles, Pavements, Soil structure, Stresses, Design,
the surface energy budget but are very difficult to Tests
measure. This report therefore presents a theory that Stress-deformation data for six granular soils ranging
predicts C(H) and C(E) as functions of the mind speed from sandy silt to dense-graded crushed stone were
and a surface roughness parameter. The crux of the obtained from 4n-situ)tests and laboratory tests.
model is establishing the interfacial sublayer Surface deflections were measured in the in-situ)
profiles of the scalars, temperature and water vapor, tests, with repeated-load plate-bearing anl falling-
over aerodynamically smooth and rough surfaces. These weight deflectometer equipment, when the six granular
interfacial sublayer profiles are derived from a soils were frozen, thawed, and at various stages of
surface-renewal model in which turbulent eddies recovery from thaw weakening. The measured
continually sweep down to the surface, transfer scalar deflections were used to judge the validity of
contaminants across the interface by molecular procedures developed for laboratory triaxial tests to
diffusion, and then burst away. Hatching the determine nonlinear resilient moduli of specimens in
interfacial sublayer profiles with the usual the frozen, trawed, ant recovering states. The
semilogarithmic inertial sublayer profil- yields the validity of the nonlinear resilient moduli, expressed
rng7hnPss lmqths for temperature and water vapor, as functions of externally applied stress and moisture
With these and a model for the drag coefficient over tension, was confirmed by using the expressions to
snow and sea ice based on actual measurements, the calculate surface deflections that were found to
transfer coefficients are predicted. C(E) is always a compare well with deflections measured in the In-
few percent larger than C(H). Both decrease situ)tests. The tests on specimens at various stages
monotonically with increasing wind speed for speeds of recovery are especially significant because they
above 1 m/s, and both increase at all wind speeds as show a strong dependence of the resilient modulus on
the surface gets rougher. moisture tension, leading to the conclusion that

predictions or In situ)measurements of moisture
tension can be used to evaluate expected seasonal
variation in the resilient modulus of granular soils.
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CR 86-13 CR 86-16
RESILIRNT HODOLUS OF PRER3-THA AFF"CRD GRANULAR TRIAZIAL TETING OF FIRST-TI&I SU

M 
ICE

SOILS FOR PAVRRNT DESIGN AND EVALUATION. Richter-Nenge, J.1. at al
Johnson, T.C. et al Dec. 1986
Oct. 1986 41p.
138p. ADA-178 329

IDA-175 924 36 refs.
10 refs. 61-2547

41-2549 Cox, G.?.N. Perron, X. Durell, G. Bosworth, N.V.
Crowe, A. Erickson, M. Cole, U.N. Ice strength, Ice mechanics, Ice crystal structure,
Pavements, Freeze thaw cycles, Airports, Thaw Sea ice, Young ice, Compressive properties, Strain
weakening, Bituminous concretes, Subgrade soils, tests, Loads (forces), Temperature effects
Deformation, Roads, Surface properties, Design This report presents the first series of conventional
Stress-deformation data for unbound base, subbase, and triaxial tests carried out on columnar first-fear sea
silty sand subgrade soils in two airfield pavements ice samples obtained from the field and tested under
were obtained from In situ)tests and laboratory controlled laboratory conditions using a large-
tests. Surface deflections were measured in the In capacity test machine. A total of 110 horizontal ice
situ)tests, with a falling-weight deflectometer, when samples from Prudhoe Bay, Alaska, were tested on a
,he soils were frozen, thawed, and at various stages closed-loop electro-hydraulic test machine at -10 C in
of recovery from thaw weakening. The measured unconfined and confined constant-strain-rate
deflections were used to judge the validity of compression. The confined tests were condicted in a
procedures developed for laboratory triaxial tests to conventional triaxial cell that maintained a constant
determine nonlinear resilient moduli of specimens in ratio between the radial and axial stress to simulate
the frozen, thawed and recovering states. The An situ)loading conditions. The load ratios used
validity of the nonlinear resilient moduli, expressed were 0.25, 0.50 and 0.75. The strain rate of each
as functions of externally applied stress and moisture test was constant at 1/100, 1/1000, or 1/100,000 per
tension, was confirmed by using the expressions to sec. Data are presented on the strength, failure
calculate surface deflections that were found to strain and initial tangent modulus of the first-year
compare well with deflections measured in the In sea ice under these loadiug conditions. The effects
situ) tests. The tests on specimens at various stages of confining pressure, strain rate and ice structure
of recovery are espec ially significant because they on the mechanical properties of the ice are examined.
show a strong dependence of the resilient molulus on
moisture tension, leading to the conclusion that CR 86-17
predictions or In situimeasurements of moisture hTaOSPBERIC ICIIG On COnuEaICaITo MASTS in YE URGLimD
tension can be used to evaluate expected seasonal ulherin, N.D.
variation in the resilient modulus of granular soils. Dec. 1986

46p.
CR-86-14 ADA-178 347

EVALUATION OF SELECTED FROST-SUSCEPTIBILITY TEST 34 refs.
METHODS 61-3142
Chamberlain, E.J. Antennas, Icing, Towers, Ice formation, Precipitation
Dec. 1986 (meteorology), Cost analysis
51p. Rime icing and freezing precipitation are of concern
ADA-176 125 to the radio and television broadcasting industry.
17 refs. This report contains the results of a study seeking to

41-2614 document the severity and extenL of transmitter tower
Soil freezing, Frost resistance, FLost heave, Soil icing and related problems in the northeastern United
mechanics, Soil classification, Soil water, Freeze States. Information was obtained via mail
thaw tests guestionnaire and telephone interviews with 85 station
Three methods for determining the frost susceptibility owners and engineers concerning 118 different
of soils are evaluated in this report. These methods stations. Results show that television and FM
are the U.S. Army Corps of Engineers frost design soil broadcasters are seriously impacted by tower icing;
classification system, a moisture-tension/hydraulic- however, AM operators are usually not affected by
conductivity test, and a laboratory freeze-thaw test. expected New England icing levels. Combined annual
The Corps method, which is based on particle size, costs for icing protection and icing-related repairs
soil classification, and a laboratory freezing test, averaged $121, $402 and $3066 for AN, FM and TV
was found to be useful for identifying frost- stations respectively. None of the AN stations polled
suscepti'le soils. Rowever, it cannot be used with employ any icing protection measures whereas all the
confidence for determining the degree of frost TV stations do. The percentage of FR stations having
susceptibility. The moisture-tension/hydraulic- icing protection in the three northern states averaged
conductivity test was found to be unacceptable because 80%, indicating a significant concern for icing is
it required too much time and its results correlated that region. In contrast, the percentage of FN
poorly with field observations. The freeze-thaw test stations with icing protection was 63.5% for the
was determined to be the most accurate of the methods southern New England states. The usage of guyed
studied, including the freeze test that is a part of versus non-guyed towers was a poor indicator of iciag
the Corps method. The freeze-thaw test is thoroughly costs. However, the factors of increasing iast height
described. It includes indexes of both frost-heave and mast top elevation are significant to increaSilng
susceptibility (heave rate) and thaw-weakening costs.
susceptibility (CBF after thawing). It also accounts
for the effects of freeze-thaw cycling and is
completely automated to improve the repeatability of
the test results. it is suggested that the freeze-
thaw test Le considered as a replacement for the corps
freezing test.
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Ca 86-t0 CE 87-02
fnOST ACTION PREDiCTiVE TECHIDIQuS 'ON ROADS agD RESILIENT nODULUS or FEBU,-TRAN NFINCEVD GRANULAR
AIELDS. a COEPteUsIVE SJtVsE OF RESEARCH FINDINGS SOILS FOE PAIBEENT DrSIGN &ED EVALUATION. PART 3.
Johnson. T.C. et al LABORATY TESTS Of SOILS FRON ALBANY COUNTY AIRPORT
Dec. 1986 Cole, D.5. et al
45p. Feb. 1987
ADA-178 241 36p.
32 refs. ADA-179 253

41-3143 6 refs.
Derg, P.L. Chamberlain, E.J. Cole, D.M. 41-2942
Frost heave, Roads. Airports, Freeze thaw cycles, Bentley, D.L. Durell, G.D. Johnson, T.C.
Frost resistance, Frost penetration, Pavements, Pavements, Freeze thaw tests, Subgrade soils,
Subgrade soils, Design, Mathematical models, Frost Airports, Roads, Unfrozen water content, Soil water,
action Temperature effects
Findings from a six-year field and laboratory program This is the third in a series of four reports on the
of frost-action research in four areas are summarized, laboratory and field testing of a number of road and
Research on the first topic, frost-susceptibility airfield subgrades, covering the laboratory repeated-
index tests, led to selection of the Corps of load triaxial testing of five soils in the frozen and
Sngineers frost design soil classification system as a thawed states and analysis of the resulting resilient
useful methol at the simplest level of testing. At a modulus measurements. The labcratory testing
much more complex level, i new freezing test combined procedures allow simulation of the gradual increase in
with a CBR test after thawing is recommended as an stiffness found in frost-susceptible soils after
index of susceptibility to both frost heave and thaw thawing. The resilient modulus is expressed in a
weakeninq. Under the second topic, a buil column and nonlinear model in terms of the applied stresses, the
dual gamma system were ieveloped and applied to obtain soil moisture tension level (for unfrozen soil), the
.;oil data used in improving ani validating a unfrozen water content (for frozen soil) and the dry
mathematicil model of frost heave, the objective of density. The resilient modulus is about 10 GPa for
tn third topic. "he model was effectivsly improved, the frozen material at temperatures in tne range of -5
a probabilistic component was added, and it was to -8 C. The decrease in modulus with increasing
succPssfullv tested against field and laboratory temperature was well-modeled in terms of the unfrozen
measurements of frost heave. A thaw consolidation water content. spon thaw, the modulus dropped to
algorithm was added, which was shown to he useful in about 100 MPa and generally increased with increasing
predicting the seasonal variation in resilient modulus confining stress and decreased with increasing
of qranular soils, the objective of the fourth topic, principal stress ratio. The modulus also increacod
A laboratory testing procedure was developed for with the soil moisture tension level. The resilient
asiessing the resilient modulus of thawed soil at Poisson's ratio did not appear to be a systematic
various stages of the recovery process, as a function function of any of the test variables.
of the applied stress and the aoil moisture tension,
wnich increases as the soil gradually desaturates CR 87-03
during recovery. 

T
he procedure was validatel by MECHANICAL PROPERTIES OF MULTI-YEAR SEA ICE. PHASE 1:

analyzing deflections meisured on pavements by a ICE STRUCTURE ANALYSIS
falling-weight deflectomereL. Frameworks for Richter-Menge, J.A. et al
-mplemsntinq findings from the principal research Mar. 1987
topics are outlinel. 30 .

ADA-181 205
CR 87-01 19 refs.

RIME METEOROLOGY IN THE GREEN MOUNTAINS 41-4143
*yVrson, C.C. Cox, G.F.N. Perron, N.M.
'1n. 1987 Ice mechanics, Ice structure, Sea ice, DressuLe
i&ro. ridges, Ice floes, Tests
ADk-178 15P This report describes the structural analysis of multi-
31 r-fs. year sea i-e samples that were tested in the first

41-3144 phase of a program designed to obtain a coeprehensive
icinl, Foarfrost, Antennas, Ice detection, Synoptic understanding of the mechanical 2roperties of multi-
meteorology, 8etotoloqical factors, Mountains, year sea ice from the Alaskan Beaufort Sea. Each test
Variations specimen is classified into one of thres mijor ice
Flme icing is a frequent and severe problem in higher texture categories: granular, columnar, or a mixture
elevations of the -reen fountains because it impacts of columnar and granular ice. The crystallographic
radio and television antennas and ski lifts and could orientation, percent columnar ice, and 1rain size are
affect high elevation wind machine prfcrmance. Rime then evaluated for the granular and/or columnar ice in
meteorology, measuring equipment performance, and the sample. Test results are interpreted with respect
variation with elevation were analyzed statistically to these parameters. The overall composition of multi-
on 4t. Mansfield and Madonna Peak, Vermont, during the year ridges is also considered, based on the extensive
winters of 1982-83 and 1983-84. Weather conditions field sampling that was done in the program.
were measured from surface weather )bservations, from
rawinsonde 890 mb records, and from synoptic weather CE 87-04
maps. Rime intensity with time was measured with a CRYSTAL STRUCTURE AND SALINITY OF SEA ICE IN HERBRON
rosemount antenna Ieiclnq systsm on Mt. Mansfield, and FIORD AND VICINITY, LABRADOR
rime accretion was measured from collectors installed Gow, A.J.
from 643 to 1227 P on the two peaks. Most rime events Mar. 1987
in the Green Hountains are of low intensity, with 18p.
greatest intensities found in warmer, subfreezing air ADA-180 930
within 5 C of the dew point. Rime was usually most 11 refs.
intense within deep low pressure systems, and was 41-4144
associated with 9- to 10-tenths cloud cover and light Ice crystal structure, Ice salinity, Sea ice,
precipitation. Rime was rarely associated with high Meltwater, Ocean currents, Brines, Photography, Canada-
pressure. Most rime events occurred within cold and -Labrador--Hebron Fiord
occluded fronts in southerly to westerly winds. Results of measurements of the crystalline structure

and salinity characteristics of sea ice in Hebron
Fiord and vicinity are presented. Structurally, the
fiord ice was entirely first-year and composed
predominantly of congelation, columnar-type crystals.
At most of the sampling rites tLe ice ezhibited
moderately to .trungly aligned c-axes consistent with
the inferred direction of near-surface currents in the
fiord. Generally diminished values of bulk salinity
at five separate locations reflect the warm ice
conditions encountered at the time of sampling (late
Hay), and the effect of meltwater flushing in
promoting loss of brine, vertically, from the ice
sheet. Observations outside Hebron Fiord indicated
the presence of only minor amounts of multiyear ice
during the latter part of Hay.
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CR 87-05 CR 87-08
VEGETATION AND A LANDSAT-DERIVED LAND COVER MAP OF THE USE OF LANDSAT DIGITAL DATA FOR SIN COVER NAPPING IN
BIRCHE! POINT QUADRANGLE, ARCTIC COASTAL PLAIN, ALASKA THE UPPEN SAINT JONI RIVER BASIN, NAINE
Walker, D.A. et al Merry, C.J. et al
Apr. 1987 June 1987
63p. 69p.
ADA-lAO 831 AOA-183 213
Refs. p.931-54. Refs. p.92-57.

41-4367 42-21
Acevedo, W. Miller, M.S.
Tundra, Veqetation, Geobotanical interpretation, Snow cower distribution, Snow depth, Remote sensing,
Mapping, Remote sensing, LANOSAT, Landscapes., Snow water equivalent., Mapping, LANDSAT, Computer
Patterned1 ground, Classifications, Unite] States-- applications, Forest land'
Alasha--3eechey Point Measurements of snow depth and its water eluivalent
This report presents a Landsat-ierived land cover were obtained at 11 snow courses in the Allaqash,
classification of the Reecho? Point, Alas;ka, 1:250,000- Maine, area in conjunction with the acquisition oat
scale quadrangle with descriptionIs of the major five Landsat-2 and -3 images during the 1977-70 an!)
vegetation units. Ei,,ht Lanhi-level units derivedl 1g78-79 winters. To test a sypothesis that Landsa'
from muttispectral scalier data, eleven Photo- reflected radiance values oni a regiLonal scale do
interpreted unit . and eigh t -common vegetation change, histogi ams Of the Landsa t ISS band 7 reflecte'i
complexes aire descrilrd and iln 1trite'1 Procedures radiance values for a 300 x 300 pixelI (420 sq kin% iet
of Lanisa r anal v'n'-, field m-t hod~i tn cart ojrapt ic near Allagash were evaluate i to quantify the chan 1..
Mnethods are IV~nr "11-. he -ror, is ido)1 inDto A statistical. descriptnon (sKewness and kurro~sis0)f
four lands'ap. 'i' lar taw1Y. p si g' ti the histog ran fur each sae was developed and t:.
rollinq IiP-,t Ihi p' to fl . us corelared with g4rLund, measurein-ts ot snow4 dep'-
Area aril' -s 6 : i' :6. i t 1 :-, cra W ,I 'X kas'J on V skew'~sS a nd Modal oupaat1 n 1- -a'
towns hip_; in i. smdil stilly ita 7!- foam] to correladte well with s;now de-pt h. Foll1ow ic;
nOlifnel V'resi- of th' i'acn s i r these initial results, the Laindsat data were re-
c13ssi fi1. a tio 1 al On1 ?3) . '-L. exairin-'1 and corre~ctions; were madle for solair 1v ro
,!l', frOl 'i 11-)!j Mir" At ,::.';l'>v -,I,, ir- an)l ms-- sens;or calibration. The ref lete'! ri.-ran
cospatet wi Lh nriar ' to U' oat M 17)F Of U11- from o pin arcas showed a coInsistent increase in

sMIo i ' :1 't inte-nsity with increasing snow depth.- The forest-''
V- "1 i. ;po. IIrsa-l A nd covet c lasses i I nrt chf.in je w i t sn ow teph.

:e,0Y ot a nL '1rIr

CR 87-09
CR 4i-Qi! FACTORS AFFECTING WATER MIGRATION IN FROZEN SOILS

EFCTROMACN IC PROPERTY SRSNDs IN SEA ICE, PART I tu, X. or at
'

1
oVdcS, I~ IJuly 19h 1

Apr. 19P7 1 tp.F
" T . AllA-lil 796

A A- 110 92'20 ref s.
ru ref3; 42-t461

41-4368 tn ipha st , J. L. '7i:-, A. F.
Xon 1. -' I.. I~ I'l, t- c soil water Inigration, 'Jr LIns'-n wter content , FL oz-n

ce' -1--t icil prop [10; U,ctrEo7::Net1I orprqn round physics, -- s iili magnetre resonanc,
"'a, ic', 

t
'inot- '1. sil0 1, Piccijrrr is eprtr ri !ir': ;, Rat' ,'rhemiLstry, itenonIty
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C 87-11 Cu 67-13
DISTURBANCE AND U3OvnTY O ARCTIC ALASKAN TUNDIA GIOCBNHISTRY Of W3RUZTG IINES. LOu-TaxPR3ATOas
T1uuuA PROPETIES OF SODIDS CHLORIDE
Walker, D.A. et al Thurmond, V.L. et al
July 1987 Aug. 1987
63p. 11p.
ADA-184 442 ADA-185 751
Refs. p.

5
2-62. 21 refs.

42-334 S 2-515

Cate, D. Brown, J. Racine, C. Brass, G.9.
Tundra, Pevegetation, Human factors. Land reclamation, Brines, Freezing, Geochemistry, Electrolytes, Low
Environmental impact, Pipelines, Permafrost, Roads, temperature tests, Solutions, Chemical properties,
United States--Alaska Thermodynamics, Salinity
This document is a summary of over a decade of CBREL- Thermodynamic properties of electrolyte solutions
managed research regarding disturbance and recovery in change rapidly below 25 C, but these properties are
northern Alaska. Much cf thi research was sponsored seldom measured over the low temperature range (below
by the U.S. Geological Survey's National Petroleum 0 C), even though some salt solutions can remain
Reserve--Alaska exploration program and the Department unfrozen to -51 C. The heat capacities of
of Enerqy's environmental research program, although concentrated solutions (0.5-6.0 molal) of NaCI-820
numerous other agencies and members of the oil were measured from 25 C to -40 C as part of a study to
industry have also made contributions to several of provide thermodynamic data of salt solutions for use
the university participants. This work comes at a in cold regions chemical geophysical studies. A
time of malor transition in the focus of northern differential scanning calorimeter was used to measure
Alaskan environmental research from single-impact specific heat capacity from cooling scans as a
studies to analysis of cumulative impacts. Thus, it function of temperature and concentration. The heat
summarizes studies of anthropogenic disturbances in capacity data were fit to the equations of Pitzer and
northern Alaska and discusses the immediate need for coworkers to obtain activity and osmotic coefficients
new methods to approach the problems of revegetation, of NaCl and H20, respectively, below 0 C.
restoration and cumulative impacts of terrain Supercooling of the solutions was encouraged by using
underlain by permafrost. This heritage of research a fast scan rate (10 deg/minute) so that specific heat
comes from many research sites in northern Alaska, could be measured to lower temperatures than would be
including Cape Thompson, the Seward Peninsula, Barrow, possible if the solutions were allowed to equilibrate
Fish Creek, Oualik, East Ounalik, Prudhoe Say, the with the solid phases. The solubility of ice was
Arctic National Wildlife Pefuge and along the trans- calculated and compared to the experimental freezing
Alaska pipeline. The impacts that are discussed point of NaCI solutions.
include bladed trails, off-road vehicle trails, winter
trails, ice roads, gravel pads and roads, borrow pits, Ca 87-14
roadside impoundments, road dust, hydrocarbon spills PHYSICAL AND STRDCTURAL CHARACTERISTICS OF WEDDELL SEA
and seawater spills. PACK ICE

Gow, A.J. et al
CR 87-12 Aug. 1987

PERSISTENCE OF CHRICAL AGENTS ON THE WINTER 70p.
BATTLEFIELD. PART 1. LITERATURE REVIEW AND ADA-188 189
THEORETICAL EVILUATION 31 refs.
Leggett, D.C. 42-1950
Aug. 1987 Ackley, S.F. Buck, K.R. Golden, K.M.
20p. Pack ice, Ice physics, Ice structure, Sea ice, Ice
ADR-115 298 salinity, Drill core analysis, Frazil ice, Marine
Refs. p.11-14. biology, Luminescence, Antarctica--Weddell Sea

42-1089 During Feb. and Mar. 1990 the physical properties of
Military ope-ration, Chemical properties, Drops Weddell Sea pack ice were investigated via core
(liquids), Snow cover, Ice cover, Evaporation, drilling of 66 floes located along a transect of 600
Temperature gradients, Impurities nautical miles from 64 S to 74 S latitude at roughly
Literature concerning persistence of chemical warfare 40 w longitude. These studies revealed widespread
agents and related chemicals in cold environments is frazil ice in amounts not known to exist in arctic sea
analyzed. An existing model of droplet persistence is ice of comparable age and thickness. It is estimated
discussed in relation to evaporation theory and from structure studies of 62 of the 66 floes that 54%
practical uncertainties. This model was questioned in of the total ice production in the Weddell Sea is
the case of ice and snow-covered terrain--a new model generated as frazil. The disposition and exceptional
may he needed, but the necessary experimental data for thicknesses of the frazil show that mechanisms other
testing and validation are not yet available, than surface turbulence effects are involved and imply
Experimental evaporation data for chemicals on snow that the circulation and structure of water in the
are needed as well as the solubilities of ice in the upper levels of the Weddell Sea are significantly
relevant chemicals. since evaporation from ice is different from those in the Arctic basin. Salinities
inferred to be significantly retarded, it was of both first-year and multi-year floes are notably
emphasized that the rates of chemical degradation need higher than those of their Arctic counterparts because
to be addressed under these conditions. Hydrolysis is summer surface melting is rare or absent in the
a mechanism of agent degradation already Weddell Sea; in the Arctic, downward percolating
experimentally demonstrated in ice. More experiments meltwater flushes through the ice and lowers its
are needed under conditions realistically simulating salinity. Fluorescence was evaluated as a means of
agent dissemination over snow and ice covers, revealing biological activity in Weddell Sea pack ice.
Photolysis is a third potential mechanism of agent It proved useful as an index of combined living and
dissipation. Theoretical and indirect experimental dead material in the ice, but measurements failed to
evidence suggest that it is a wider pathway. Because establish any consistent relationship between
thermal activation is theoretically not required, it fluorescence and salinity as suggested by earlier work
may proceed equally rapidly at low or high in the Neddell Sea. (Auth.)
temperatures. Suggestions for relevant exreriments--
droplet evaporation and solubility tests, and tests of
hydrolysis and photolysis of droplets on ice and snow
surfaces--are made.
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CR 87-15 CE 87-17
TENSILE STRENGTH OF FROZEN SILT EVALUATION OF THE MAGNETIC INDUCTION CONDUCTIVITY
Zhu, T. et al METHOD FOE DETECTING PIAZIL ICE DEPOSITS
Aug. 1987 Arcone, S.A. et al
23p. Sep. 1987
ADA-185 483 1

2
p.

A refs. ADA-186 940
42-475 13 refs.

Carbee, D.L. 42-1517
Frozen ground strength, Tensile properties, Soil 8rockett, B.E. Lawson, C.E. Chacho, E.F., Jr.
physics, Strains, Sediments, 9nfrozen water content Ice detection, Frazil ice, Ice growth, Icebound
Constant strain-rate tension tests were conducted on rivers, Magnetic surveys, Subglacial observations,
remolded saturated frozen Fairbanks silt at various Water flow, Measuring instruments
temperatures, strain rates, and densities. It was The ability to map frazil ice deposits and water
found that the critical strain rate of the ductile- channels beneath an ice-covered river in central
brittle transiticn is not temperature-dependent at Alaska using the magnetic induction conductivity (HI)
temperatures down to -5 C, but varies with density. technique has been assessed. The study was performed
The transition occurs at a strain rate of 0.01/s for during the first week of Mar. 1986 on the Tanana River
medium-density silt and 0.0005/s for lov-density silt. near Fairbanks and employed a commercially available
The peak tensile strength decreases considerably with instrument operating at a fixed frequency with a fixed
lecr-asing strain rate for ductile failure, but it antenna (coil) spacing and orientation. Comparisons
decreases sliohtly with increasing strain rate for of the MI data with theoretical models based upon
hrittle fracture. The failure strain Lemains almost physical data measured along three cross sections of
constant at temperatures lower than about -2 C, but it the river demonstrate the sensitivity of tae HI
varies with density and strain rate at -5 C. The technique to frazil ice deposits. The conductivity
initial tangent modulus is independent of strain rate generally derived for the frazil ice deposits
and increases with decreasing temperature and density. encountered is very low (about 6.3 x 1/10,000 S/m)

when compared with the measured value for water (about
0.011 S/a), and is similar to the calculated values

CR 87-16 for gravel and sandy gravel bed sediments. In all
PHYSICAL PROPERTIES OF SUMNER SEA ICE IN THE FRAN three cross sections, maxima in the apparent
STRAIT, JUNE-JULY 1984 conductivity profiles correlated with frazil ice
Gow, A.J. et al deposits. Difficulties, possibly due to aiverse
Sep. 1987 effects of cold weather upon instrument calibration,
81p. affected the guantitative performance of the
ADA-186 937 instrument on one cross section, altough the
39 refs. interpretation of the data (locations of open channels

42-1516 vs frazil deposits) was qualitatively unaffected.
Tucker, -4.1. Veeks, W.F.
Ice physics, Ice crystal structure, Ice floes, Snow CR 87-18
depth, Ice salinity, Prines, Frazil ice, Ice water AUTOMATIC FINITE ELEMENT BESH GENERATOR
interface, Seasonal variations, Greenland Sea Albert, M.R. et al
The physical properties of sea ice in the Fram Strait Sep. 1987
region of the Greenland Sea were examined during June 27p.
ano July 1984 in conjunction with the MIZEX field ADA-186 q39
program. Most of the ice sampled within Fram Strait 10 refs.
during this period was multi-year; it is estimated to 42-1518
represent at least 84T by volume of the total ice Warren, J.L.
discharged from Fram Strait during June and July. Heat transfer, Fluid dynamics, Cor.puter programs,
Thickness an] other properties indicated that none of Mathematical models, Engineering
the multi-year ice was cder than 4 to 5 years. Snow Finite element computer codes are used in a variety of
cover on the multi-year ice averaged 29 cm deep while fields to solve partial differential equations of
that on first-year averaged only 8 cm. Much of this importance in science and engineering. The initial
differ'nce appears to be the result of enhanced input to all of these programs requires the formation
sublimition of the snow on the thinner first-year ice. of a mesh (i.e., extensive lists of geometrical data
The salinity Drofiles of first-year ice clearly show listed in particular orders), and the success of the

the effects of ongoing trine drainage in that profiles solution depends on a well-formed mesh. This report
from cores drilled later in the experiment were documents a mathematical mapping technique ind its
substantially less saline than earlier cores. Bulk implementation into a computer code that wrll
salinities of multi-year ice are generally much lower automatically generate quality finite element mesnes.
than those of first-year ice. This difference This versatile generator uses standard FObR7AN,
furnished a very reliable means of distinguishing requires no special equipment (such as a digitizer),
between the two ice types. Thin section examinations is v-ry economical to run, and is user-friendly. The
of crystal structure indicate that about 791 of the mathematical technique is dis-ussed, advantages and
ice consisted of congelation ice with typically limitations of the methcd are presented, examples are
columnar type crystal structure. The remaining 2i% shown, and notes on user instructions are proviled.
consisted of granular ice with only a few occurrences
of snow ice. The granular ice consisted primarily of CR 87-19
frazil, found in small amounts at the top of floes, APPROXIMATE SOLUTIONS OF HEAT CONDUCTION IN A MEDIUM
but mainly observed in multi-year ridges where it WITH VARIABLE PROPERTIES
occurred as the major component of ice in interblock Yen, Y.-C.
voids. Sep. 1987

l9p.
ADA-186 933
6 refs.

42-1519
Snow physics, Heat transfer, Conduction, Analysis
(mathematics), Heat balance, Thermal conductivity
The approximate heat balance integral method (HE81) is
extended to the case of a medium with variable
properties such as snow. The case of linear variation
of thermal conductivity is investigated. An

alternative heat balance integral method (AHBIM) is
developed. Both constant surface temperature and
surface heat flux are considered. A comparison is
made of the temperature distribution from the BI8,
AHBIN and an analytical method for the case of
constant surface temperature. In general, results
agree quite well with the analytical method for small
values of dimensionless time fau,)but the difference
becomes more pronounced as au)increases. It is
found that the AHBIM with a quadratic temperature
profile gives a somewhat better result, especially
when the value of the dimensionless distance is small.
The results, when compared with those from 8818,

AHBIR and the analytical method are found to agree
exceptionally well with the analytical method,
especially for large values of Jan.)
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Clt 87-20 CR 87-22
KICROULVE AND STRU ETOAL PROPERTIES OF SALINE ICE THERMAL INSTABILITY SID BEAT TRAISFER C8ARACTEMISTICS
Gov, A.J. et al IN EATER/ICE SYSTEMS
Oct. 1987 Ten, Y.-C.
3
6p. Nov. 1987
ADA-189 307 3

3
p.

Refs. p.3
2
-
3
4. aDA-189 627

42-2419 33 refs.
Arcone, S.A. McGrew, S.G. 42-2420
Ice structure, Ice salinity, Microwaves, Ice Ice water interface, Heat transfer, Keltvater, Phase
electrical properties, Dielectric properties, Tests, transformations, Water temperature, Temperature
,emperature effects, Brines, Models, Sea ice, variations, Convection, Analysis (mathematics),
Structural analysis Density (mass/volume), Temperature distribution
The structure and salinity characteristics of saline This review discusses problems associated with the
ice slabs removed from ice sheets grown in an outdoor anomalous temperature-density relations of water. It
pool have been studied and related to the complex covers a) onset of convection, b) temperature
relative dielectric permittivity measured with free- structure and natural convective neat transfer, and C)
space transmission techniques at 4.80 and 9.50 rRz. laminar forced convective heat transfer in the
'he saline ice closely simulated arctic sea ice in its water/ice system. The onset of convection in a
structural and salinity characteristics, which were water/ice system was found to be dependent on rnetral
regularly monitored in a number of ice sheets grown boundary conditions, not a constant value as in th,-
during the winters of 1983-84 and 1984-85. In-situ) classical fluids that have a monotonic temperature-
transmission measurements at similar frequencies were density relationship. The water/ice system also
also made on the ice sheets themselves using antennas exhibits a unique temperature distribution in the melt
located above and beneath the ice. The slab layer immediately after the critical Payleigh number
measurements were made during warming from -29 to -2 C is exceeded and soon after it establishes a mote or
on slabs grown during the winter of 1983-84 (4.75 GBz) less constant temperature region progressively
and during a warming and cooling cycle over a slightly deepening as the melt layer grows. The constant
larger temperature range on slabs grown during the temperature is approximately 3.2 C for water layers
winter of 1984-85 (4.80 and 9.50 Gfz). formed from above but varies for melt layers formed

from below. The heat flux across the water/ice
cR 87-21 interface was found to be a weak power function and to

SPECTRAL MEASUREMENTS IN A DISTURBED DOUNDARY LAYER increase linearly with temperature for melted lay-rs
OVER Snow from above and below, respectively. Both theoretical
Andreas, E.L. and experimental melting studies of ice spheres,
Nov. 1987 cylinders, and vertical plates show a minimum heat
41p. flux in the water/ice system due to the density
ADA-190 217 extremum of 4C. The inversion temperature was from
Fefs. p.37-41. 5.1 to 5.6 C. For the case of laminar forced

42-2637 convection melting heat transfer, the presence of an
Snow cover effect, Spectra, Boundary layer, Surface interfacial velocity (due to phase transition) reduces
temperature. Turbulent flow, Humidity heat transfer in comparison with the case without
The author measured time series of longitudinal (u)) phase change.
and vertical fw))Yvlocity and temperature (t))and
humidity (q)]fluctuations with fast-responding CR 87-23
sensors in the near-neutrally stable surface layer AIRBORNE ELECTROMIGNETIC SOUNDING OF SEA ICE THICKNESS
over a snow-covered field. These series yielded AND SUB-ICE BATHINETRY
individual spectra and 4-w, w-qgand t-qcospectra, Kovacs, A. et al
phase spectra and coherence spectra for nondimensional Dec. 1987
frequencies (fz/nhifrcm roughly 0.001 to 10. This 40p.
is, thus, one of the most extensive spectral sets ever ADA-188 939
collected over a snow-covered surface. With the 21 refs.
exception of the 4-wicospectra, all of the spectra 42-2551
and cospectra displayed the expected dependence on Valleau, N. Holladay, J.S.
frequency in an inertial or inertial-convective Ice cover thickness, Remote sen ing, Sea Ice,
subrange. All, however, contained significantly more Electromagnetic Drospecting, Sounding, Subglacial
energy at low frequency than the Kansas neutral- observations, Airborne equipment, Analysis
stability spectra and cospectra. This excess low- (mathematics)
frequency energy and the erratic behavior of the 4-w) A study was made in Pay 1985 to determine the
cospectra imply that the rorested hills bordering the feasibility of using an airborne electromagnetic
site on two sides were producing disturbances in the sounding system for profiling sea ice thickness and
flow field at scales roughly equal to the height of the sub-ice water depth and conductivity. The study
the hills, 100 m. The phase and coherence spectra was made in the area of Prudhoe Bay, Alaska. The
suggest that internal gravity waves were also multifrequency airborne electromagnetic sounding
frequently present, since the atmc pheric boundary system consisted of control dnd recording electronics
layer generally had slightly stable stratification, and an antenna. The electronics module was installed
Consequently, at this complex site, turbulence alone in a helicopter, and the 7-i-long tubular antenna was
determines the spectra and cospectra at high towed beneath the helicopter at about 35 a above the
frequency; at low frequency the spectra and cospectra ice surface. For this electromagnetic system, both
reflect a combination of topographically generated first-year and second-year sea ice could be profiled,
turbulence and internal waves. From the measured but the resolution of ice thickness decreased as the
temperature and humidity spectra and the %-q) ice became rough. This decrease was associated with
cospectra, the author computed refractive index the large footprint of the system, which effectively
spectra for light of 0.55-micron and millimeter smoothed out the sea ice relief. Under-ice water
wavelengths, the first such spectra obtained over depth was determined, as was seawater conductivity.
snow. The results of the feasibility study were encouraging,

and further system development is therefore warranted.



- -CREEL IRPONTS---

CU 88-02
FRIZZIG OF SOIL mITE AN ONFOZEN WATER CONTENT AND
VARIABLE THERNAL PROPERTIES
Lunardini, 1.J.
Rar. 1988
23p.
AD&-195 343
15 refs.

42-3911
Soil freezing, Unfrozen water content, Thermal
conductivity, Phase transformations, Temperature
effects, Specific heat
While many materials undergo phase change at a fixed
temperature, soil systems exhibit a definite zone of
phase change. The variation of unfrozen water with
temperature causes a soil system to freeze or thaw
over a finite temperature range. Exact and
approximate solutions are given for conduction phase
change of plane layers of soil with unfrozen water
contents that vary linearly and quadratically with
temperature. The temperature and phase change depths
were found to vary significantly from those predicted
for the constant-temperature or Neumann problem. The
thermal conductivity and specific heat of the soil
within the mushy zone varied as a function of unfrozen
water content. It was found that the effect of
specific heat is negligible, while the effect of
variable thermal conductivity can be accounted for by
a proper choice of thermal properties used in the
constant-thermal-property solution.

CR 88-04
COMPOSITE BUILDINGS POR MILITARY BASES
Flanders, S.N.
War. 1q8q
25p.
ADA-194 475
4 refs.

42-3429
Military facilities, Puildings, Safety, Cost analysis,
Construction materials
This report compares the use of composite buildings
with the use of conventional buildings. Composite
buildinqs are those that combine into fewer buildings
several uses that traditionally have occurred in
separate buildings. The comparisons are base, on
construction costs, life cycle costs, speed of
construction, materials availability, energy
efficiency, fire safety, orqanizational efficiency,
incremental or mcdular construction, and habitability.
The uses reported on include a military training
facility in St. Jean, Quebec; a shopping and community
c-nter complex fcr Fort Wainwrioht, Alaska; and
battalion and brigade buildings for mobilization at
Fort Leonard Wood, Missouri, and in Alaska. In each
case, when comparisons are made between permanently
constructed buildings, the composite buildings are
cheaper to build and maintain than the conventional
buildings. -he composite buildings consume less
energy and are much more convenient to their
occupants.
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Military operation, Heat slurs, Ice beat flux, Heat 42-2672
transfer, Coimputer ippli~atio~s, atheiaticil models, Roofs, Surface temorerirura, Protective coatings,
Thermal pro)Derties, Ice melting, Water temperature Matintenace, Pressure, Damage, remperatnea measurement
the taerta design of a horit~al ice beat sink with Several blisters i built-up roof membranes were
hOEiZontal wtar flow is outLr.ed using a com)puter instrumented with 3ressute ant temperature sensors.
model to) give aintitataIve results. rae atnematiral Internal bliste pressures waited frog positive durintj
model allows interaction between the ice sink ad the the beat of the dayF to negative daring the coal of the
surroanding ron- material. Ots tian from an night; these pressure changes cause blisters to grow.
exoerimeat, undertaken as Part of this study, on Air is draw2 ioro the blister at night. ihen exposed
melting, horizontal ice sheets were used in tne to sunshine, tne air rapily expads before it :en
mathatical model. DeSren carves are presented to escia. Wate!r is not necessary to cause jrowt.
estimia tie outlet water teuoersture as a function2 of Blister; grim best when the days aro hot gal rae!
time end the rite oif ice melt. rhe siorizontal ice nights are coot. Pressures apparently to nit occir
heat siams cao deliver outlet water at temperatures witniin the insalated spec? or a roof to rise
between a5 and 55 F for a considerable period of time blisters. Reflective c oatings may help to slow
(hundreds of notarsi if the mat dissition rate of blister growth. lrowtn ca be stopped by Ising
the iimr is Less than 0.3 tii/ft. For this range of miniature pressure relief valve.
heat dissiption rates, the horizontal sink is
comparable in performance to the vertical ice heat S5186-30
sink. tac matoexatical nodol emphasizes the thermail SECOND EOmKesiJ)P 03 ICE PEUETEATIoI YE:BEOL)ZY, 1986
aspects o)f the heat sink with no consideration given Wormsaop on Ice PeaetratiitI ?ecnitlo)gy, 2,1, Monterey,
to meanciand niunbiag probLzeMs, conastrnctioa CA, June 16-19, 1t16
tec~h1rgues, or maintenance of the sink. 0-ct. 1986

659p.
SB 86-27 ADB-1O8 529

DRILL 3115 FOm FROZEN FIWE-32LIUED SOILS Bets. passim. For Liividial papers see 41-2653
Sellasan, P.V. Lt al rruph 41-2591.
Aug. 19S' 41-2652
33p. Ice co)ver strengtn, pene3tration tests;, lilitery
kmk-li) 113 oacration, Sea ice, Ice macnenic:s, 12eti, De.rgjn,

refs. Ire cover thiciness, -1odels, Cavitation
41-2613 on 16-13 June ?

9
3S the NaVal SJurra depacis Zenatr

Mel Ii - . (NSWC) and rae U.S. Aniy Co1d Regis Rearc.i:h and
)rLl1., 'Fro)Zen grooD tenpErarure, Ailers, Permafrost, Engineering LaDorAtory (CRIEL) ru-hostedl na serond
Se1irmets, 3rate irz

2
. Ground ice, Rotary drilling, workenop or Ice Peaetratioa Tecatology at the Naval

telnr*-rature effect, Postgraduate School in wonrtety, Cdltrrna1. since
success3ful dill1 tits for use in frozen seiments gave the first work.nop at ZW(PfL tWo) years ep, mtay
cePrtafa charec:teristic s that are not ;ommonly fount in notable accom1plishments tad )ccurred regardiug ice
CoaszErcrel birs used for unfrozen sois sa21 rcks-t. In penetration and relatedJ sanjects. rae? osetv.L
frozin sediaire, drillinig c:haracteristics And optirum tne workshop wee to provide a forum at WaLca to
nit desi~n vary. depending on grain siZe, ice? content, presenat and disc'uss these fidinjs and1 identity area;
and temperature of tne narerial. StLLs for frozen regusring Mote work. Piper were presented on tc',
(ise-;rained) material (silt ani clay) have spec-ific foltowing 'general to)pics: environneatal data needs,
reguiremests that differ frnn tho)se tor otner frozen icea measarement t-cnnijues, ice? statistic., ice
soiLl ty3's. tmnorrtnt felaure of diCLlS that perl:Orm m3caocs Isa melel tears, field teats, analytLia
well is fro)zen fine-grained nattals include: (1) modieling, de sign sad hardware, alternate netnuds,
fall fnce catting, (2) a pilot bit that can cut an] airborne ASiIIan submarIine.
cleat its cuttings, (3) appronriart- cutter angles
(adegunt' clearance ingl~s nod positive riae, (11 S1 86-31
shamO nut lurie cutr'is,, (3 'unobs truc:ted flow paths DESBI[PTIOI OF THE BUILDIVI MATERIALS DATA 3ISE tor
for ::is clears aq, and (5) stabilizing featues for CINCINNRtI, OHIO
smoorn running. Isamples it ;ucsflbits at, Merry, C.J3. et at
liscass'd1 i llus1'trAt1c. 33m,. were! built or Oct. i4a 6
modifLi at CqtitL, elsiie orh?!rs are of coxeerc:ial 95p.
xsla t ct at AD&-139 046

14 tefs.
SB 85-29 01-3498

RUOINEEBIN; gIRlETS AL0E3 THlE TB&IS-k&SKI PIPELIII LaPotin, P.3.
;''f ry f, - t ~rAl Cornstructioa aiterials, Prcicpiarzea (meteorolorgy),
Sep. 10S: Environmental. or~t-ction, Oemia, C:asimal inatysis,
3 " P. Statistical analysis, Comparer programs, Sampling
SDA -1173 ? 55 A baILding materils samplng program1 for the

4 rs.Cincinnati, Oto, region was conducted in 3an. end
41-799 Feb. 19535 to eceIniac t42 tjoes and amounts of nuillingj

Eates, 5. A. surface materials expo)sed to acid depositiin. Lbs
Perxafror :res'eth structures, Co ld weather stratified, systematic, unaligned radom ispling
constracti:n, ?ipeLrneis, Freere thaw cycles, approaca was used to generate staple points acro)ss
F nyin'ering, ?emrxefrost osneath roads, Design four sampling fraae areas. A minimuma of 73 sample
cmn t 'rra , -'nvitonxental erotec.tio)n, C-limatic fac.tors , points *as examined per sunpling frae to Yield A
thaw 1eoth, gited States,--Alaska total sample size of 387 points. 5Liding sizes,
OUt11g the spri o)f 1)7S, eiitoiiental en~ineering surfac:e marials, roof characterrstics, roof-mounted
.sves3tigarioas along the Aleni Pipeline Aaail Poad aeparatas, chimneys, gaitters, dowaspouts and fences
and rAPS (Tras1-Alnska Pipeline System) Road were were recorded. This report provies an initial
anitiated .y CReEL in :osluncriosk wita the Fedeail sunary of the data collected.
HLiiway kdministration and ti? Alaska Departint of
Cightys. rte threxe-year rearach project had two
gen-ral objectives: 1) to systeatically obtain data
on s'lec:ted hig1hway, irfield and pipeline workpad
test sires and adjace-nt terrain to establish the rates
ani tyocs 3f mod1ifications in permafrost-dominiae
reg4ions, and 2) to PEovide t3e basis for improvedl
des!ign criteria and specifications governing road,
narfield and workpid construc-tion and restoration Ln
permafros3t zones that ia influenced by man'y iffErent

sondcima-tic regimes.
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51 05-32 St 86-34
BQdiPUtf? FRa 3*31MG Access 3)135 1830GB &iar: 53 CALZSeaYIUG HEZ-2 I3 A SHALDI, 1tE-2-VEIBD 31133
ICE Calkins, 0.3. ?t at
Nelor. -1. Dec. 1936
Nov. 14;>' 25 refs.
34p. ADA-176 485
LDA-1R2 961 7 refs.
34 rafs. 41-2531

41-3819 hlley, 41.D.
ice 3p:niLs1, Ice Irills, Projectile penetration, ;a% FLood co*ntrol, Icciouai rrters, toe catfer thicKness,
ice. Hyltauli: jets, ice blasting, Ejuipuent, Ro)tizy River flow, Water levek, lithemeticil 2oll, loitting
1rittia;. Percussioin drilling, Ice cutting ice, Freozeop, Ice! cover effec:t
Navy anlerwitet construction tatls reguire A U:Z-2 fis recently Leaa allutied to ecce ,'t usput for A
apability for making access totes through irciti: isea flosting ice civet. Severil teitinijti?s V~te eviluitel
LCe. Peguicel hole diameters rangn trom less thin 3 in cilnbratinj th' i'oiel v'tsas tie nnsiiael field
1n. (102 21n to) mare tean 10 ft (3 ml in ic-e up to i5 liti for ;I 3te, shallow rLier. The x-e- cawe
Ft (J. i s) takick. Small dlinter holes are to be tatnes, is eipctel, we; the idllat at nracmne r
c:ompleted in less thin 4 hir III large iameter: motes3 iffeactirg the eaterc level5 end riot tee Cliniing's
in less then 3 hr. The report first gives brief roujhnecs serff ic tent Dt tie ice cater. lurellent
jeSCijtions of the working enVitonlMent, Site access3 fi~jd diii an ice roVer7 tiicrknc;sm, dut levels ii!
consnleritians, in] probible operitiatil prcarec . flow ilischsrge. were seii~ibl for :sli .ririan. rtie
Prcra=leLs in] teclaigans for n'netratua 3e1 i:2 ire reliti.-ly she~;. ocu af 1033 itlis" ft J7!1-ice
sUM2ICeri, wits, in Inta lis5t Of 14j topLi. Twelve co)vers of up to 3-fr taick Zetied snecuiA jiool23S t,

of tines? items are identified as po)tentially relevnnt, Iletching tbe whtc levels. -a> Attil I:c cnV
And ira iiscussed core fully. They inclule: 11 tnic;Kflesies iciest i in th ie lo shoaJl] os Jel is
prJe cie pene' tritroan, 2) sipe) chirge penetritini, gaie far ice iccesinpst to: the vaJl Ztar 3n1ii,.
3) higs pr'ssute wetet j~ts;. 4) blasting, i) flue? srreiis. -Iy! irissition 3t ice( Caictr thi.Ki~s. zron!
jet;, 31 etecitothermel levicvs, 71 ayliotiettIl one section to) the r-Xr i1sn i2:)2 islt -xrre InY

ier J; i ratiry drxlling, )) per:ussiIve 111] critical, otheiwi..e tiet e till D? 0 ~VV e nIlt
Vibrit3ry OelieCatiofli, 13) necheicil cutting, 11)lsss Saveril miatls fat. interjlati.n; ' Ue ice,
chenicet perv'tretio)n, 121 exotic: concepts. Tb' fruIII cteessK113 C-0ee ls tdilte] i:,tl5;;_ errs e ttem'ti
selI'- t Ion, dnic:h ti kes into i .o:un t Pr icricil conce r ,A in ttEf'v.t-)I si mil ite ice zr 1-op, i L ifciv
art] ficti 'PCrienc, recommends the following tbnns riot its were Ucked ofL is dell. . i tter
as5 ) iic tools5: a) small di 1aeic eu4er tILIs (La, S; prowk mc costi? )t :.aListL: sinaldtios )I 1Da
t hi a n In . iiii), a) lirle ditmeter tuger ]rills ve 3loctie-s !)en ?Atti ice Lcvt
(eprai:). 9 in. diiii), c) chain sews, d) a hot water

sytmfar drilling and cuttig. Ti' caLssio1,n of Sr 56-35
isscited eqairueni cov'rs slctixc: generita4rs, R30F BLISTERS. PHYSICAL FITNESS BDILDIS3, FORT LEE,
hois.ts ted liftingl tickle, hinl tools, ai bliestic; FERflILI
suppli' s. Zonideration is elsa) qivn to single-f v'l 61urnoasv, C. ni it
op't itior, bilk tltiig, in1 oossibilitIes fir as? )f Dec. ih
coiptes;'3d err. "-comnleadationn for developineft work l p.
t1y mr t- er iven. A.)A-i17 301

SR 85-33 4 1-2611
135Ti3:r103S F3R CJNPLETIIG I FIELD WORKSHEET P32 ts,
131Eg333713 BJILflhEG N*?EIILS hoo-f S, tite ist 3tri1 , Chenti± t)raertC IP,, .±if-3
ietiy, _-.. 3aildin]s, Defect;,Csttie;r3
D*:,. 1 il Tee, blistets3 o iris- -wi alE too- icier 1E L
2 -3e. satic-l one lair inter consttacti.:. F Pi r;s -:,-
qk'i-11i) 467 inst ill bListets .ei' buit into th- roa3. is. i

r 1 l;. tti~y dill castisue to !2veLa, it, ~IZ 13 case:X
41-2S33 Zurrnntly, tnx ; roa I is_ weat E ti1, t , D sac 2t le.3

Or Stnariost anIi t -rmtIs:, 
0

t'cio)itItiLon ( meteior 3oogys, s coo a. Dlst er; 1 t:O di~t Iie!*a 4
feeurauupr.ttl Dot~tctiot, Dinige, ChemaL anIys1s In. pioblere3, tcor.. Ctnditiiots ip pra)Vil rtL su.

163ortsn Met f3r us-, is t'te fi'ld was develop?] to Cr?-?t-cignei pi3sa.lr lc vilv to ) o
iritary sulliegq aetertils1 in four no:rtnisi'~ro nlisi'r; fiatl Crowing drnd eVe: CccaJ3ns I 3 7
ci]ti F Li 3iP3Ot atf the EP4 Acid Sets program3. ri
isitil foci das t-siei fartoo of the citxi; the S3 86-36
redesign-]j iii iamplifiel fort disc;ussed in this LOSER BIT FOR FROZEN FI3E-;R&131D 5211
r'pott its alss] in Ee? two returining cities. T he? Sclici, P.7. uI it
eotkamn'-t its desijed to proIWde inform.atin o tie Dec. l156
ce2nsa; trac:t, tend use type iid sampling frime; the 13C.
-liirnsrans in] type on batling; tne lot stie-; tic ADA-lID 343
meteritls listributron percentages in trie foariittan, a refs.
first story and alt above stories; and the suirfacez 32-2673
nrr~a aid material types for t2e roof, toof-inountal Broc:keft, 8.L.
ipparita; (vents, flues, stics, skylillats III Liars, Frozns groand eteoint, ,)tills, 'LILtiry
flninpI, cninnoys, taii guttrs, domnispouts is) csgineerinq, Penetration tests, Boreno)las
foflce?3. The worksneeat in recozmnded for future Lager bits 5.5 in. (1671 em and 9.!5 in. (44 l mil is
survcys of 3uildung materzils an ottner ciLties. dremeter were modifi to setisty trlititi ind g;ttil

engineeing reguireceats far producing holesi in frozen
soil. A colmencil bit was selected xn::? it sl-Oieal
to need only ino)r nodificnmion. Pon'ttiuc tests
wete run in frozer fine-ytiined soxls. -nt type
contitning some grivel. 1adificationsi, duich
primarily involve chngeqs i cuitter Iei 1 1-Irk 31s,
substantiilly tiproVe] performnce. ?!neLitioa rites
were is hign is S ft/mit (1.5 i/mitii, rapiL ed to 3
1.4 ft/is (0-3.4 n/misEj fartic unnoliricl DIE..
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Sk 85-37 S1 87-02
DRIBLOPIR OF A FRAZL ICE SINK~ER LOSSES OF NKPL2SIFES R8310133 01 DISP)SAOLE 9EE82498
Brockett, 8.Z. et al vnrEmS
Dec. 1J36 JenliftS, %.F. at iL
12p. Mar. 1981
AD&-17) 041 25

p.
41-3257 ADA-190 899

Seilmann, P.V. 1D refs5.
Frazil ice, :are staplers, 1-- simpliag, Design, Srain 41-3820
size Knipp, L.K. Rulsh, a.E.
tlighltesiltt simpler his beei =onstructed to provide Explosives. Pollution, Filters, Liboi~ttoy t3C4QiLiU?S,

largea c:res from fraZil ice lipasits. Samples EXPerimentation, Utter pollution, Soletioas
containing frazil ice particle3s ranging in size frat 1 h nimber Of 0.55-micron Isposable filters aara tested
so to over 70 am, including tie interstitial water, for sorption of HI(. RuX. rMB, DNS. tetryl, rff, anJ
wete s4ccesfally recovered diring field tests. Icese 2,5-DIT. Both aqueous end mixed iqueous-irlicii:
staples were 3tarly undisturbed while confined in the solvent matrices w~re tested. For agUCose3 %At~lCeS,
sample to4b2, based on a :ompirisan wit& staples the Nalgene (green) cellulose acetate filter sorbed
xacuitel usial a freeze probe technague. significat amount3 Of HM1, ReK. r~sr 3rd 2,4-Dmr. rne

Selzan Acro LC25 filter, lascritiel as a nitiraily
SR 86-38 hiclcphilic flaaropolymer, also sorbel art3facnt

LOV Y8IPERLZ3RE EFFECTS 35 S2RPf1O0I, HYDR3LYSrS is) levels of HN1, rNr and tcrcyl. where sorption was
PHOMOLSIS DF 3RGAUOPHOSPHDI&8ES--k LIMER IR REVLON found, losses oerL geaten: for the :iit o rtxon of
gritton. K. B. filtrate passel tarougn the filter andl fit filtratioin
Dec. 1986 conducted slowly. hdiitin of 50% organL: solvent
47 taEs. prior to filtration eliminited sorption prob1226 for
ADA-17S 349 all filters tested. linen iquecoss mitrLce. Ire
Refs. D.42-4

7
. filtered, tie recoameideed procedore is to diicard tth,

41-3353 first 10-mI portion Of fIltrit2 aid r: tlar tne s?-zoli
Pollation, Ztaemicil analysis, 1--e composition, Sno 13-el portion for aralysis.
composition, ?asticides, Soil ZOmposatron. Frozaa
jround, Teapereture effec.ts, fivironmental ilpact SR 37-04
A survey wis male af the open literature to deterine EZE:TIOM :OEFFICIENT CEsusuECNr is ?ALLIIG S#39
the infaimnticin available on the persistence; of WllS A FORflRD scAITEU METER
otganoipnosontonate 7iemical alints asL the environment. Kah, ;
rfis rsviei focuses on low teeperiturE hydrolytic irA Mat. 1487
photialytiC deiradation of the! neive aqents Sk (Tibir.l , 

9
p.

;P (33krin). ; ) (Somani and v1C. rh2 role of tisorotian ADA-130 956
to ice, snow ind frozen soils ani seiiments is els) 5 refs.
iSZIssel in r7elation to these degradative processes. 41-3349
3ugg-stions are male for the investigation of iant Ligit scatteCing, Sno3W-Ill, Infr~acei a1IaIts..n, L1131r
leconp33ition ising simutant5. rThe metnod ptroposel2 transmission, Fog, military J;Ststifl
for the 3tily of agent parsi3 enze is basel an the use A fojrdEt s-etter iiter designed to meiaure the
of linest ft?:! enqrgy relarroosiips, which seoul visible extinction coefficieuts maasuiel di~a i
ielad for air? reliable oredic:tion of agent behavior forwarl scattac meter and I trenni..sa~eter in icat'.
thin if i inlle simulant is isal as a model compoani, that e fotairi scitter meter caa be asel to Iecaa5e

extinction coetficient in fallian~ Snow. :,I -1 f 2E '!'t
zalibrations rguLL23 for snod Arl fog ir? pastially

SR 85-39 explained by eXoniL3nn the fect or jParticle ;aZ' 31.
ZosPmrmF, TRICTIVE PERFORMANCE OF NICROSIPBD AND tae angaliE distributiva of Scdtteil, 1Lr7t.
zosvewION&L RADIAL TIRE DES13VS
Hllaisiall, 3;.L. Pt al SR 37-05
Dpc. 1)3; TREAFCE~r AND DISeOSAL OF ALUM A93 OTffER ierALLI:
11p. HYDROXIDE SLUDGES
4DR-173 3S3 Reel, S.C. at il
4 trfS. Mar. 1987

41-3051 40p. + plates
4ornEI 3an, r. L. ADA-130 950
rites, raction, 9ibbir ice? fciction, Brake. (matrin 19 Lefs .
irr etar ,, D2sign 41-4142
rh- nr itt j ini iriving trac;tive Effctiveness of Sxith, J. S. SLc-tr n , R. S. :,e-3t a, 3.
stt-IrnILK-t MI:tUripinj of it-season design radiL Sledge s, WFatet treatmen t, ii~t? ttCItx-at, JIStE
ttEr, dis ;tuiipd ai an altoriative to standard disposel, Freezing. Dtying, 1111iisy ft-Ltitaes, iia.s
ticties ails suca cs snow tic's, studs, sod chains. bilince
1ILcisIaer) IS, proc!ess tact involves latally Sladge is an inevitable PrdAucr Of Waster Uod
1lici111 tha tites to a depth close to that of the wisteveter treatment. -hl tle~Atment ,11d ILiposal of
trEad lePtl, thus "IiiLng earn tteil alement into tnese meterils ii Dtt-a tie iist costly cepect of the
3everetl adi :3,cntacting 2elennS. 4I.Crosina overall operation. 7hLe use of 1lu12 101 oLIst aerlliC
removes virtually 1o material from the tire. From coenicels for caguilation and other parpoces has
previocs etutchs, it is known that tractioo1 on icea is increASed signifizintly in boun varet an] eastedit2E
ovrwh3liijly dep~cident 0n toe adhesion between tie treatzent in recent yesrs. These cemizils not only
ice saifec;, ad the tire treail coampound. Since increase the total Viale if sledge prodecel b~t vercy
microsi.Dinj does not alte r tb? aompoual, a meaia:iai significantly infiluence its ChAsrstetcris . rats
iaPrev?%?nt io traction 3n ice, for several tire types report describes a nustuet if rroceasa for sludge
ind tcnperatates, is elpiectel, was not found, treatment and disposal and rEcoamenis tbose2 best

Suite] for military falitie s.

SR 87-06
P80:EDU1! FOR 1EASIRING BUILDING fl-WALUES NITH
rNERMOGRAPHI AND HEAT FLUX SENSORS
Flaaders, S.M.
May 1987
29p.
ADA-180 959
5 refs.

(61-14303
Thermil insoIl~ao, Slailduag3, Heat flat, Economic
analysis, Competer applications, Infrared 2iuipaent.
Measuring Instrumeote, Teits
this report describes a precelura for meain~g A-
values on actual buildingqs, using taerlloglpy, heat
flux transducers, and data acguisition egerpaent. R-
values measarement is necessary to olptimize investment
in illitionil insulation and permits confirmation ot
the giality of newly installed insulation.
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SN 37-07 sit 97-10
PREP&IrIN AND DESCRIPTION OF I EESIRCH SNIPSnSIflL BEIHHANK DESI;N AND INSTALLATIOI: A ShTuTESIS 3?
BONE13LI SITE CONTAINING MASSIVE GI3OID ICE NIL1 EXISTING INFORMATION
FAIRBANIS, ALASKA Satto, L.V.
Delaney, 1.3. July 1991
Juns 1987 73p.
1 5p. ADA-18) 925
IDA-183 186 21 refs.
4 refs. ,2-92

41-3627 Bench marts, Cd weather construc;tion, Frost neave,
Permafrost Physics. Ground1 ice?, 3oreholes. 3eophysical Sti~lity, Subsaxdeoce, Deaiga, SurveYS
sarveys, Soil temperature, United Stts-re- ecanigues ase! far topoytapsac, nyiro-,rAp3ic,
Fairbias toinstruction, bouadary, geodetic- and Strurtors
A geophysical control site consisting of 21 2:oI:?s movement surveys are only as accurcate is3 th?
Irilled in permafrost and casead with ABS pipe 213 i!es benc:hmarks ased as reference. in nortneti irea3 ,
completed nar the USACRPEL permafrost tunnel at ?orK, frost acrroo =2a cajuse substantial vertical movement
Alaska. The site provides ez;eLlent c-ontrol on Iof benebmarts. aefncaimarks may also 5usabris or mift
range 3f material types in permafrost terrain in wetlands an! coastal areads. VaiocDs beicnmirk
including frozen silt, gravel, baeock, and all canvon designs and installation pcocedites relate it
ground-i:c types s-ick as welle, lens, and pore ica. eliminate moveient, but information oa roe Ieajss and
The ioles lelianate massive roaund-ice features of procelures ka wiely scattered and noat ivailinlt to
which there is no surrace manifestatioan. Ground Corps of Enlineters DistractLs is one t'pOtt. Tars
temperature data is available from a small-disieter teport is a synthesis o1 in~formation cJAps!l L1ro2
7Lycol-filled 23le. This renor)t describes the sits, surveys of Cores of Msjitrs DLSttrCtj io] Dierstor,3s,
its preparation, and the sail lags tad data obtins]t. U.S. and Zanadian ;overnmznt agnis prLVate

industry ant A Ilterature review. 'latLit?! tot
53 87-09 selec:ting And installing benchasras that jest third-

NODAL 334!111 INTESRATION EODE OF ?I)-DIEENSIONAL ]CATode acuaLIUEcy teglatnts or isetter in-i tair are
IND S3IL-EAER FPLOE COUPLED BE S3IL-EATEN PHASE ClAUSE Appropriate for canosi clin2arrc an-i co:il conditions;
lromaika, y.v., I1 wets prepared from the synthesized inforcatios.
June 1997 prcedures to te followed anile! rtstsllrnj vitic;
124p. types of benchnsrts alt inc~lled.
ADA-143 51'4
Ref's. onssrm. so 91-11

'u1-1568 ENBAIKKENT DAMS 0N PERMAFROST: DESIGN AND PERFOR4ANC-E
Frozen ground rnetmodynamic-s. Soil water migration., SOSABY, BIBLIOGRAPHY AND AN ANNOTATED BIBLIOGAA&PKT
Heat transfer, Fretze thaw c:ycles, Meat flax, ?nss Siyles, F.H.
transformations. Marheimatical models,, Compitrt aol-p 1941
appica:tions. Temperature effects, Snow covet effect 109p.
A model of phase change in freezing and thawing soils ADA-id4 153
is developed for cold rela. engineering ptoblems Betsi. 1-24-102.
whico' reg]uire two-di.mensional analysis of the thermal 42-136
regime of soils. mccproblems inc:lude com~plex Pprxstrost oeceatsI 1tructares, lees, ipsmis
boundary conditions such as almosphere/groon] sacface Seesage, Coald scarcer construction, S.in
thermal itacItion and snowoack insolation. )ta?r Deformation, Ponds, Spsllwayii, Freeoze tiw cyck,-
concePrns includle co:mplem soil coanditions cocah as toe Toe designs of ucraixxar far.. or j.[L'tniSL C11, L:'
presencei of a peafy muskeg or tundra-like soil V3ato divided into tia gsoetl typesb, fro 11 ass roa'i.
may provide toetmal insulation tot underlying ice-rich Toe frozen type 3L embankasut; snd tacit coindanions
mineral soil. Although several models nave se-en are aiintatned frozen dsriiq the ILL' of tee2
develoosi to aredic:t tempprerxres in freezing sad stricture. The thawed type .of embinrnent. o.u..Lly a:-
thawig soils, often the key guestion is simply designed assumiLng that the eiankmnit will tonicn
whether 3r not the soil is frozen, since Soil unfrozen and itsn p:tmafrost foundation will tlhaw
nttuctoral prooerties are sigixficantly influenced by luring canstrucrios or luring tae opearisia 3c tac
the soil-water state of nhase. In this report, a Structure. in sons locations where wirer ii to hoj
simple two-dimensionail Model in developed for ass an retained nterntte-ntly for ...oLr peri3d.. ot us,
cold regions engineering Stadies. A P3BHPV computer tasasi embankints have bee. cesiuned assamisag tle
program is nesilable which acc-ommodates two- peralfrost dill renain frozes trnruinour tee lat, or
dimensional heat and soil-water flow models; as co131ed the embankment. int Selecting tas type off iesi;n rot
by an isotaermal phase chasge model. The program can a particular site, rany factors that. are scuzliet to
be use] to analyze two-dimensional fraezaeg-taaIwrng cold regions mast be co)nsidored. TmrL;siauvity of
prohlas3 waic2 have Sufficient known informatian to metiods of design, construction and operaioLn 3:
supply the necessary modeling parameters, boanlary embaniment Isis in permafrost areas recoros the
conditions, And initial c-onlitrons. saccesses and sane failure, tPE nave xcored.

Smbintzent dams have been built and saccesially
53 87-1 operated an Canadai, Greenland, the ISSR andi Alska. A

FNEEIB-?BAN TEST T ) DETERSINE TOE 7135 SUS:CPIIILITT namoer of failores have been reiported in the ussR Ani
OF S3ILS one in Alasca. los;t of t~es ditficolties3 aroe neCAUse
C:hamberlain, E.I. insiffic:ient attention was gieo to esraniisticgj and
Jan. 1997 maintaining a islIble frozen conti~to:n an! to
)Op. controlling seepagst.
ADA-HO0 000
1 tefs. So 37-12

41-3258 PROCEEDINGS, lOLl1
freeze thaw tests, pavements. Frost heave, Frost Sno)w Symposium, 6t3, 11anOtet, Ui, All. 12-i4. 1986
resistance, Airports, Soil freezing, Thaw weakening, July 1v87
Aircraft landing areas 2037p.
N net freezing test for letermining the frost ADB-115 436
susceptibility of soils is pretsented to supplant tie Bets. passim. Far individoal pape. Sees21J
standard CREL freezing test c-urrently spec;ified by through 42-1422.
the Corps of Engineers. This test reduces the time 42-1403
requiredt to determine the frost susceaptibility of a Snow physics, Snowfall, Snow cover effect, Infrared
soil in half. It Also allows for the determination of radiation, 4eetinga, Visibilityp, Liligt trantsmission,
both the frost heave and thaw weakening Sound wives, Light Scattering, Radar echoes
susceptibilities mud cousilera the effects of freeze-
thaw cycling. The new freezing teat eliminates much
of the variability in teat results caused by the human
element by completely automating the temperature
comtrol .at date observations.
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so 81-13 Se 87-17
TACrtCIL BRID31IG DURING MINTER: 1986 103113 BRIDGING UOfEING GROUP 31 ICE FORCES. 31V srArZ-0Frta-&ART
EXERIrsS REpo~r
Couterrsh~t, B. A. Sanderson, r.J.o. ad
July 19B71 Sep. 1987
23p. 221p.
1kDB-ill4 800 ADA-191 061
11 tefs. Bets. passim. For individual papers (mostly from

42-565 different so)urce) see 40-46602 through 10-4529 ad 162-
Ice cutting, River c:rossings, 1Ice blasting, lilitary 3233.
operation, Briiqes, Zxplosivs, Ice control, tinter 42-3037
Deployment alternatives for ie 3.5. Ribbon bridge are Ice lads, 2ffshore structares, Undereater structures,
diaSeel3 asanming an ice Sna)t is present at tine Sea ice, Ice sc-oring, Struc;tures, Design, Engineering,
crossini site!. Ice blasting time and effectiveness Tests
with several explosives readily available to the Army Ibis sorking group report on ice forces includes
ate oresentel. A 1936 Koreoan winter bridging exercise individual papers which discuss laboratory results,
is detailed where an ice sheer was blasted using :4 field masurements, inettumentations, numerical
explosivezs in grqid pattern. Ice rubble analysis, and iceberg scour. a sore detaied aosract
conjsoidiatio)n was atteapied icing the Bridge Erection appears at the beginning of eacht iniv.idil Paper.
Boat, after which the lainch of a bridge bay Section
was tried. it is shows that ice rubble hinders balt SR 87-18
aperatLans sal retrieval of tae Day sections. SORPTION UF CHESICI AGE3TS AID SIOLAIYS: IEASORERENT

AND ESTISATION OF 2CTAROL-IATER P~ARI113g cJeFFLcIEIw
SR 87-14 Leg gett, D.C.

SALINE ICE PEWRrION: & JOINT CREEL-NSWC 7851 PR23RAE Sep. 1937
cole, 2).9. Ft Al 15p.
July 1)37 1DB-il7 069
3ap. 116 refs.
1116-134 206 42-1790

42-2417 Military operation, Chemical compo sition, Soil
Steves, 1.K. pollution, Water flow, Solubility, rime facto)r,
Illirary operation, Pentration tests, Ice strengta, countermeasures, knalySis (m1atnemltica), Polar regions
Flatin ice, Ice salinity, projectile penetration, 3ctial-warer airtrtion coefficients were determined
Impac:t strength, Fracturing. Ice cover thic:kness experimentally for 8 simuLants. Thesea were-
This paner rpor)ts on thre resoonse of a floating supplemented with published fragment coanstats jad
sainei ice sheet to penetration and perforation ny wiar solubilities to predict log K(ow) values of
25.4-me-dziater projectiles slia 3 nose saioes: aseveral threat agents. These esitimates can be used to
full conei, a truncated cone lad a full flat. Impact predict sorption and transport in s.oils. If cuirect,
velocity was varred to produce? behavior ranging from organophoaphorus agents are more mobile ra soil water
slighr pene tration to complete perforation of rae 211- than previously expected.
to 230-sm-rakick ice sheet. rae extent of crEushing ad
fracturng adjacent to the path of the projecitile ens SR 87-19
guantified. indicating the e xisten:e, of a zone of FIELD OBSERVATIONS OF SIRNE DETEC-TION IN S131 USING UHF
crushing ext-nding 1 to 2 holy dilameters into the ic:e SqORT-PULSE NADIR
sheet fros the cadvity wall. % series of shots into Arcone, S.A6. et al
free-floating targets inicated that for penetrations Oct. 1987
of rougoly two-thirds of the sheet thickness, the 24p.
depta of penetration die not iary significantly as the 1DB-ill 350
target size was reduced to 24 body iameters. Tests 11 refs.
on coated orojectiles indicated that no significant 02-1953
abrasion occurred between the ice and the nose area of Delaney, 16.1.
the? projectile. InfOLeatron is also presented on roe Military operation, Radar ecnoes, Snow dept3,
effec-ts of gun pressure, nose shape, average sheet Detection, ?olar regions, freeze thaw c:yclee,
temperature and angle of attack on the depth of Experimentation, Metals
penetration, Toe response to short-pulse radar of land mines

emplaced in snow was observed througnoot ie wintet o!
SR 67-15 1985-86 in Fairbanks, Alasca. Fbe radar produced

R1TI33 UNSURPACED ROADS--A FIELD MANUAL F3R SEISURIN; pulse of a few nanoseconds duration With a spectrum
MAINrENANCE PROBLERS centered near 600 14z; re3stively loaded iLpole
Faton, B. A. et al antennas were iced at two 3olarications. rhe mines--
tkug. 1997 standard anti-armor types and a3 PleXilas3 simulation
34p. of one of these--wete emplaced at various orienations
ADA-idi 521 on or above a cleare-d ground surface and monitored.

42-S0OW There was little c;hange in tie mine responses that
;erari, 5. c:ite, 2.W. ocur before rae ground surface response under
Roi ajnatteAnce, Surfia roulhness, Draiaje, coaltions of 2 and 35 cm of snow, tE maimum3 lapn
rafficaibility, Pavements, Isouals achieved, as Long as the snow was dry. vasponses from

the migrating freeze-thaw int eface In t0? actiVe
SR 87-16 layer masked some of tne later mine responses. rae!

EVALOriON 27 THE SHASTA NATERLESS Sf5235 15 1 RE33fR radar detected no response from several or the mines
SITE SANITITI2V FACILITT wnea the pack aegan to thaw ann temperature was nearly
Martel, 5_.J. constant at 0CC. Some polarization sensitivity was
Aug. 1487 always evident, depening on tho orientation ot the
24p. mine. In no case was there any response to tae
1116-13i 00) Plexiglas simulationa. UHF short-pulse? radar is an
irefs. excellent Mine detection technijue in dry snow so long

42-1088 as mines are metallic, but is unsuitable, for dtecting
Sanitary engineering, flltary facilities, Waste small, elastic mines in snow,
disposal, ranks (containers)
rhe waterless toilet manufactured by Shasta
lan1fac tuting, Inc., of Bedding, California, was
evaluated for Possible use at remote military training
sites Al guard stations. A telephone survey of 6
recreational areas indicated that park personnel ware
generally pleased with the performance of these units.
Ona-3t? visits dii not encoaoter offensive odors.

Proper ventilation and liguid level control were found
to be key factors in successful operation. A rational
approach to sizing these units was developed on the
basis of local pan evaporatio rates.
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S 87-20 SO 87-22
ICE ALIS 1985-1985: NONOUGINBLA 31131, ILL22II CONPIRISON 3F NETHAIOL AID TETRAGLIII AS etrRIc IA
IVER3, 3913 RIER3. ILLINOIS RIVER, KANKAKEE 91181 SOLVENTS FOR DITIRRINTIOI OF VOLATILE 31R$ISCS IN SOIL

gatto, L.. et al Jenkins, I.?. et aL
Nov. 1987 Nov. 1987
36

7
p. 26p.

ADA-191 863 AD-189 028
42-2681 23 refs.

Daly. S.F. Carey, K.L. 42-2498
Ice -onditions, River ice, laps, Photointerpretation, Schumacher, P.W.
teri.al sarveys, Ice surveys, [: reporting Soil chemistry, Vaste disposal, Utter pollution,
The ice mas in this atlas were prepared to Jocumeat Detection, Solubility
the 1333-8i ice conditions in:clled in stuly areas for the abilities of methanol ind tatraglyMe to extract
the liter Ice 1inagement (PI41 Program, namely river chloroform, benzene, toluene, an' tetra:hLroenaylese
mile 0 to 12 3a the 1onoagahald River, mile 3 to 17 on from vapor-contaminated SLils are directly zompired.
the Allegheny, mile 0 to 437 3a the Ohio, mile 123 to :omparisons are sale bath ith respect to process
273 on the Illinois and mile ) to 21 on the Kankaee. kinetics and aitlyte recovery using an errraction
The sps ware prepared from interpretation of vertical procedure bisei on equilibration in a wrist-action
aerial video imagery taken Erim low flying aircraft, shaker and determination using a purj-ani-trap GC/MS.
rhe interpreted ice conditions were classified int 5 An equilibration period of 10 minutes is recoamended
units au transferred to base maps by reference to for extraction using either methanol or teiraglyse.
navigation charts and toaograthiz maps. Ice floes 3r In all cases methanol was is good as ar better thin
frazil slush anid pans (IFFSPI was the most common i:e tetraglyme witi respect ti anslyte cec3very. This was
unit on the lowir lonongaheli. Fragmented ice carer een the case for soils cataminated with an oily
with open-water areas (FICOW&i was the most common ice rasidje. While coamercial metnanol and tetiglyme
unit in the lower Allegheny. Fragmented ice cover botn contaia aasu:able lerels of volatile aromitics,
(FIZi ijd F[:EWk were the most extensive ice units simple rotary evaporation was successful in resovinj
above 3annibal Dam on the Ohio; ICFSP were predominint these contaminants to levels below detection liaits
below. Solid ice cover (SIC), FtC and FIC351 were the for tetriglyme. Thus, for cases where very small
most extensive ice types on tie lake-like areas of the amounts of these contaminants must be dete-ted,
flinois3 FLveL, while FICOCA ind IFFSP predominate] degassed tegrallyme would be superior. 3Oerall,
elsewhere on the Illinois. S[C and FIZ were the m33t however, methanol is considered the best cnoice for
comoaaL ce anits on the Kankitee River. There were extraction of volatile Orlnics wsere subseeuent
frequent cincellations of flights of the Ohio, nailysis is to be conducted by purge-and-trip G:/IS.
Allegheny and lonongahela during the 1985-36 winter
beaus3e of Low clond ceilings. Various options are SO 97-24
being explored to get more frequent coverage in the CRRRL HOPKINSON BI APPARITOS
future. Dutta, P.K. et al

Dec. 1987
SR 87-21 29p.

CRITICAL C39P&RISON OF H3VI53 AVERAGE AND DORULAflVE A0-190 599
s$DNTI iDo ONTROL CHARTS PO f2AZE AIALISIS DAI 21 refs.
caeea, I.E. et al 42-2635

Nov. 1337 Farrell, D. Kslafut, J.
57p. Ice strength, Frozen ground strength, M3eeoring
ADA-133 312 instruments, I:e acystal 3tructare, Li temperature
20 rsfs. tests, Brittleness, DynamL: loads, Zonstriction

42-1775 materials, Impact strength
Stant, M.. doe materials at ~w resperatares cbnge cheir
waste Jisposal, Chemical analysis, Esvironnentali modals and tend to become brittle. Wfas isinj these
impa:t, soil oollution, Isotaoe labeling, Dete:tion materials in structural conponents thit ice likely to
Percentage recovery estimates hive been obtained fir be subjected to impact it is kmportant to auderstani
15 aiiLytes or surrogates of environmental concern by their behavior at low temperatures under lynami
four comecial laboratories 3ver a two-year periol. toing. The ZRREL split Hopkinson rest 3ar was
rhese juality control analyses were performed using designed and set up to conduct :ompcessive strain rate
standardized methois on a control soil matrix. Over tests (up to 1000 strains/s, i.e., in./in/ per s) at
100 Lots if results were available for many of these low temperatures (]own to -103 C). The results
analytes. This massive imount of data afforded an provide dynamic stcess-strain relatLonships of
opportunity ta 3ompare the sensitivity of diffecenc materials at low temperatures by considerLng the
quality control protocols for detecting "out-of- trasmission of the stress wave through a test
control" situations and also to compare the specimen sandwiched between two elastic oats. The
performance of the four Laboratories. Recoveries specimea is coatained in a liguid-nitcogea-operated
average] 90-1001 for 11 of 15 ianlytes. cooling environment. During the test an elasti:
ReproductibilLty of recovery estimates was striker impacts the bar; is a result a stress wive
surprisingly consistent from lab-t ,-lab. From a pisses down the ba. At toe specimen a part of the
comparison of moving aveaLge :ontrol =harts (n=2 anl wave is reflected and the rest is transmittel to the
0=31 with :milative summation charts, the n3 moving second bar. Straii gauges mounted on the birs record
average chacts wer considers) most suitable for tee wave shapes, weich are analyzed to obtain the
roution lot-to-lot :ontrol by :ontL:tocs. The dynamic stress-strain relationships. The test oars
cumuLative summation charts ace very useful for ace 1-1/2 in. in diameter and each is 8 ft. lonj. The
situations reguiring criticel ]iagnostic analysis of apparatus is siitable for testing light metals,
problems. Where duplicate recoveries were obtainsl plastics, composites, rocks, ice, end frozan sail.
with ec% Lot, lot-to-lot variability was similar in Tie data 3cgoisition and analysis system are
magnitide to within-lot variinility. To avoid en completely automatic, using softvre develiped at
exeSeve nanber of out-of-control responses, control CPREL, so the system provides for a rapid and low-cost

limits should be based on total variability rather method far high strain rate behavior studies of
than within-lot variability. materials.
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S1 87-25 Sreamp Dam to Cameltom Din daring 3 winters, and on
IE&L1Tt.kL 810D FOR DIRTIKU11 1311&Zkll I 1133TR the downstream section from Cannelton Dan to the
Nlsh, S.E et al Rismissippi River luring '4 winters. The most severt
Dec. 1987 and long-lasting ice conditions occurrel faring the
34Ip. 1976-77 winter whea ice covered 655 of the 2patream
h01-189 045 section, 561 of the middle seztion, and 781 of the
15 refs. downstream section.

'42-2418
Jenkins, T. F. St 88-03
9xpLosives. ground water, IliLitiry operation, Chetical TECHN[QUES FOR REASONING *1SBI13[E BANK EOSION
analysis, later pol.lution Gitto, L.W.
An ion-pairin; RP-HPLC method was developed to Feb. 1988
determine titrazene in water. The method %ses an L:- 

27
p.

18 colimn end a mobile phase of 2/3 v/v methanol-water iDI-191 400
modified by 0.01 molar I-decimesmlfonizc ac-id sodias Refs. p.23-

2
7.

salt. The mobile phase PH was adjusted to 3 with 42-3462
glacial acetic acid. The modifiad mobile phisL wee Banks (waterways), share e:3sion, Reservoirs, Likes,
optimal for separating of tetrezena from potential Rivers, Sediments
iaterferences by other explosive compounds such is 13! This report suisarizes the processes that cause and
and RDI And for allowing elation of IT within a 15- conditions that coetribute to bank arosion along
minute run time. The retentin tise far tatrezeme was reservoirs, lakes, rivers end coasts. tt salgests
2.8 iiates. The IV detector was set at 283 am. Imeasurements, techailues aid measurement frequencies
linear model with zero interce3pt was found to for four different levels of bank erosion study.
ieeuately descibe the calibration date. Tie Details on spec:ific procedures for e patticaLaE
conceatcition range tested was 6. 2-1238 microgram/L. tchnigue must be abtained from references cited.
k spiki rezovery test on eaca of L4 days gave an rhere are neither standard measurements to make nor
ever age recovery of 103%. A reporting limit of 7.25 standard methods to use during erosion studiies, but
microgria/L wes estimated. The relative standard this report ceo be useful to investigators selecting
deviation des approximately 2t over the range tested. an approach for future work.
Tatrizeis dis found to be unstable in an igueous
mediun -it roan temperature. C-onc;entrations decreased SR 88-04
by )5-100% over 24 nours. Chillad solutions were Lass PRELIMINARY DEVELOPMENT OF A FIBER IPTIC SENSOR FOR TIT
prone to degradation than root temperature solutions, Zhang, Y. et at
end h~ited solutions (50 C!) degrEded =omplatqly within Mar. 1988
two !1oure. 16p.

ADA-191 865
SR 87-28 6 refs.

IYFREZ.4 USER'S MANUAL 42-2809
C'Nelll, K. Seitz, 14.H. Sandberg, D.C. Grant, C. L.
Dec. 1381 Soil pollution, Detection, ground wter, 3ptLCAI5 sp. properties, Military reSel:Ch, Water polldtion,
hDA-191 466 Research aimed at the development of a ftoer-optiz
I refs, based sansor is described for Xn-5itU1Jdt3=tiou of

42-3159 TNT in groucodveter. Three approaches war? evaluatel
fdat transff~r, Computer progrius, ?base in Jepto. All three involved use of a material to
ttansf~cmitions, 4tnieeatical mudas, Lateot heat, conc:entrate TNr in the field of view of in o)ptcail
'jest zioicity, Tezoerature distribution fiber. The materials tested were 1) a conceantrited
9sing the prolram KYFF.EZ, version, 4, one mey simulate dextrin solution isolated bye a emi-parmeebla
two-diaessi~uil conduc:tio)n of heat, witu or sitniout menbrane; 21 a pre-swollen crLoss-lLnked polyvinyl
Dhes:e :oango. The nathenatizal method employed uses alcohol polymer; aid 31 an amine-loaded PTC membrane.
finite alemants in spa:e ?snd finite differences in Another approach based on the formation of a colored
time, end iactlds latent heat effects throught a TIT anion at high p41 was also considered. Tue amin?-
siigularitV Li the heat c-apacity. The user need hive baledl PVC iambrana appears to have the most promise.
so reel familiarity with eitoer the underlying Clear membranes were prepared which reac;ts! with TNT
eguatioco or the ninericel procedures. He zust only to fore a colored product. measurement is ide it 523
specify materiel properties, geosetrical features, am which is very convenient for fiber optic-based
initial and boundary conlitions, anid information 31 sensing. Various primary imines were assessed.
the desirel manner and duration of siiulation through
time. 4Leterogeneous material properties may be
3pecifti. Roundacy conlitious c;urrently implemnted
allov one to specify 1) temperature values which vary
arbittAL1Y in spacea and time, 21 convective
conditioans, via a heat transfer coefficient and in
ambient tempereture, and 3) a no-flux or symmetry
condition. Th:? program, outputs coeputed temperature
values it numerical mesh points, as wall as
information for later plottimg. Fros the latter one
may s.e? the mesh confiluratios as vell as the phase
change isotherm location on it over time.

SR 89-01
ICE Z3§DITIONS ALONG THE OH13 RIVER AS OBSERVED 31
LINDSIT IMAGES, 1972-1985
3att), L. W.
Jan. 1433
152p.
ADA-131 172
25 refs.

42- 3313
Ice ,onitions. River ice, Remote sensing, Ice
navigation. Aerial surveys, LhNOSAT,
Photointerpretation, Seasonal variations, 3niteS
5tates--1hio7 River
Landaut images were used to map ice iistributions
along the )hio) Rivet. Icea coaLtions were inferred
based on image grey tones interpreted using
conve-ntionil photointerpretatton technigues. Portions
of the river that appeared blick were c-onsidered ice-
fpe. ;Ley tones were interpreted as ice that varied
fray patches of thin, snow-free solid Or fragmentel
ice, sometimes with open aras, to floes, Pens and
slash. A *bite tone represented thici ice or snow-
covered ice with few interspersed open areas. Ice?
that produced grey tonas on t23 images occurred most
freqeently. Ice typically forms in lae Dec. or earnly
Jan. on thn Ohio River and is gone by mid to lit? ?eb.

Ice wee observed on the upst-eam sec;tion of the river
from Pittsburgh to ;reenup Dan during 7 of the 13
winters from 1112 to 1985, on the mile section from



20 ---UISC3LLAIEOOS POsLI:ArIOIS---

at 1536 NP 2142
IEODBLL-SC3n1A SEA sIAEIAL 1:i 9OE 3ISEE8fAE3Es FROM LARE9-SflLE iCB-OCAN MODBLIG
SPACE, 3:T3332 1985 Hibler, S.D., [II
:rmssy, F.D. at at :niadian techaical report f bydr.graphy snJ ocein
loraIl of gaiphysical reseirch Hit. 15, 1935 91(23) sciences Jane 193i No.73
p. 3123-3124 Cinadian East o"ast Workshop on Sei tre, 3alford,
12 tees. 4aebec, Jan. 7-9, 1385. Proceediags. m:)Spied by 1.

41-93 Symonde and I.. Paterson
Sea ice, Ia ajge, Remote sensing, &ntarctica-Waetlll p.155-189
Sea, Scotia Sea 11 refes.
Imary fr) the shuttle imasing radar-B experiment as 01-10
aell is other satellite and nateorolojical data Ire I:e water interfa, Sea ice distribution, )rift, I=e
exami3l ta learn more aoout the open sea ice IagLM alga, 3cean currents, knalfsis (mtnesaticsj
of tie AeaSll-Scotia Seas rejion. it the i=e elge, Utilizing results from diagnostLC ice-ocean models of
the i:a forms into ban3lka tgr-agtes of small L7e the &rcti=, Sreenland and 1orwegian Seas, phfsil
floes similar to those onserwed in tme Berim; Sea. characteristic3 and problems relatel to large-scile
rae rair bac=caatter charactaristics of these bands i=e-ocea modeLing are examined. In these models a lu-
suggest that their upper surface is wat. Furtier into level baroclintc ocean model has been couplel t3 a two-
the Ian, t2e radar imagery snows a transition to thickneas-leLL d yaena=-thermodynsmic sea ice mael
large floes. In the open sea, large icebergs and long utiLizing a a32iear plas:ic ice iateractioa.
surfic gravity mives are lia:atmble in tie radar 3imilations of the ocean (for the &rctL 3aLsi 3alyl
images. (kath.i vitaout the iza cower, inl of the ice wLti t tee

ocean model, are also ine to ecamine :rtiLa physical
UP 1975 problens.

HEAIE3 EU2LOSED ISTEShTER REATIES? FACiLIFiEs l[rI
ait? P5PS fP 2143
9artel, :.J. et at .DUPLED 13E-11 ED LAYER 83OEL P3R TBE GREENLAND SEA
Zanada. Enviroesntal Protectiin Service. Site 3ussais, M.N.
'ollation Zontrol )ireztorIte. Econ3mL aal tacai:aL :aaiaa technical report of bylr)graphy aid oan
revies report Dec. 1982 EPS 3-SP-82-6 s=ien=es Jan 1985 No.73
Symposium an Itilities Dlivecy in :oll Reias, 3:d, Cifidiao East Zoast Workship oa Sea Ice, 3elforl,
Edm3oton, tt., 4ay 25-26, i)92. Proceedings. Onebac, Jan. 7-9, 1985. ?:ocreangs. :opiLed by ;.
Zopiled by D.i. Smith Symonds and I.i. Peterson
p.

2
62-280 p.225-250

13 refa. 2) refs.
42-1727 41-150

Phettaplsce, . Ire adels, Ice water interface, Sea ice,
Saste treatment, water treatment, lting, Saitary Thecmdynamizs, Seasonal variations, lest flnz,
?aji3?erin;, ItiLities, PumDs, :ost analysis, hiater Zonve:tion, Ice melting, P:eezrag, tlalysas
ainteance (mthealtics), Sr-naa Sea

& therm'dyuimAr coopted ice-mixe3d.lyer niaaL,
OP 2011 dasiged to stily the seasa l cycle of the ice-ocean

mETtulE 3F POLSTREZIE AID RETB&UE l33 IESOLAIMIS imterlctions it the Greenland Sea is presented. The
[U TEE L.ASOIARY LID 0 A PI)TC:TRD EEBIR ROOF set-ice m3del assmes a constant ice thickcess and
robiasean, 4. et al considers oily the variations of ice compaztness anier
American S3:iety for restin ind materials. speciaL the effect 3f the atmospheric sad oceanic leir flares.
technizaL Dublicatioan 1988 1o.922 the ixred-Layer m1el prelicts the rite 3f
p.%

2 1
-4

3 0  
penetrative convectioa itmin the water 3oljn is a

Revision of %0-2549. 13 refs. result of both the serface buoyancy flag ai the
42-2926 Iecisoical enecgy Lpet. the mired layer a; eabedded

3reatorer, k. Van Pelt, D. in a thcee-diaasional primitive eguations sdel which
Roofs, rhermal insulatioa, Polymers, :ellarLi calculates the ocean velocity field ind its
ptstics, loisture, Teaperatie gradients, rests contributioi to the time ewolattm of the temperature-
Sien sabje:tel to a sustained temperature iraieant in salinity distribution, and also, foLlowiag ilasec BE
tIe res3ae of m3isture in laboratory wetting tests, al. (1981), helps in describing the pyz:Lise
uretiiae ail erpaaled polystyr:ene roof insulations casracteristics at the mired layer base. the Model
accnmalte enough moisture to reluea tacit isulating has been tested without aivection or horizontal
ability signifi=aatly. Extrled polystyrene is guite diffusion taro4gh a five-yeats simulati n. rae anail
resistant to moisture in such tests. But the vapor entrainment-retreat cycle of the sired lafer is well
drive ia not as great in ctuail roofs, and it may reproduced together with tie lvance-le:ay :ycle of
reverse lirection, thereby seasonally lrying the tie i:e cover. The horizontal distribution of tie
insulation. r3 determine how wall tie lab3ratory mired layer deith is in agceement with our kaowlalg
tests could predict the jettki rite of insulation in of the effezt of am ice cover upon a mainly buoyancy
actual protected membrane roofs, eztruld ani expa!ded driven oceanic convection.
polystyrene anj urethane insnLatio s were installed in
a prote:ted membrane roof in laaover, New smpshire. UP 2114
After three years of exposure, little aoisturae hil RIVER AID LiKE ICE EEGIBEEIEG
accaglatel in the extrudel polystyrene, efl it still Ishton, ;.D. e
retiin l essentially ill of its initial iasulatil Littleton, 23, later Resources Publiations, 1935
ability. Ioisture progressively accumulated in 15- #9Sp.
kg/z m (1-lb/cu ft) and 30-t;/cu m (1.9-lb/:u fti Sefe. passim.
erpandal polystyrene insalitions, and at the enl of 1-231
the test they retaina only nnt 30 ian 43 of their River ice, Lake ice, Eagiaeering, Ice phyi:;s, Ice
initial thermal resistane:, respectively, rie anC1ics, rce aoels, Ice control, IcebreaiKers,
uret~le accumulated enough sisture to redu:e its Remote sensing, Thermal regime, Hydraulics, Ice nu:lei
imsalitim; ability to about 3)4 of its dry value, the
laboratory tests provide! a valuable inlirstion of the
potential long-term moisture jai of these imsnlatLns
when iistailal in Drotected membrane roofs in cold
regions.

UP 2141
SCa81FIo AT AS IEAVELISTHS PR3S ji SIOSS3S
galsa, J. at ml
)pen Symposium on WSve Propagation: Remote Saaia and
Comumi:ati33, Durham, ER, lily 28-Aug. 1, 1996.
[Proceelingi]. Pi-print volme
!mteraatiomal Onion of Radio Science, :19851 p.1.i.1-
1.6.2

'i-95
Cook, R. Layman, R. Berger, R.
Siem optics, Iatks=attering, [afrared ralditioa, Sive
proplgstiom
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SEA 1R: AID T58 FAIREAT ROCK ICEFOD? Z3IPS OF ENIIERS LAUD TRIATREET RUSSARM3 AID
Kovacs. A. at aI DEIBLOPREIT PEDGEAS
Northern engintee Fall 1995 17(3) lakindar, 1.K.
p.25-32 Tecinlogy transfer Ipportuities tot toe ZoMsLructio)n
Is rafe. Engineering COisanty ::oiference]. IngvEr23,1nt

41-337 Sesiona, Denvar, C:), Fonb. ?5-27, 1996. Pceedings
Solhi, 3.5. ::OX, 3.F.N. :19861 p.17-13
Ice ltis, Offshore structures, Drift, Offshore 141-436
laniforas, Ice pressure. Ice techanics, Sea ice, Ice liter tretent, hiad recLisatiOn, Soil freezing,
cover tnickmess, Pressure rilies, Bering Strait MuiCipal enginaeering
tie inrnrmitini obtained in Lois study revealed that a
massive Lcefoot appears to form iround Fairway 83oci NP 2150
:?acn tinter, this icefoot is the result Of ice BEr DISFRIBDTION RESEARCH
impinging igainst tne islan], failing, and PhettpLace, 3.
inbieguently PLIng u1P, forming ridges Up t3 15 a technology triasct opportunities for ti? Z-instructio
hilfn. r(e icefoot varies from less thin 1) a to oier Engineerintg o1AzUnity FofeDce. Ejy 3Ssin,
lO0 1 tile. tie slope of the inner ridges averages 33 Denver, CO, ten. 25-27, 1936. procedings
degrees while the slop? -of tie outer face of the :1936] p.2-3
icefo3t cain ex-eed 70 degrees. this is apparently the 1ref.
result of noingrunied ICe tubule having sa-nped or 141-1437
been cleaved Off. the instrurrive findings are, is lesit trinster, Friet, 1round rhermolynuic~z, dutpe
anticLIteI, toit ice ruole -onro iC L nAro1nIAL] a la pipae Nes-t loss, ILcting, SoLI temperlaure
structure PLacedl in dleee" isrer will not extend Distrlmbutioi, Design
appreciilbly beyo)nd the wilti if the structure?, and
therefote till not Add significantly to its effecrive 8P 2151
dreneter. In atder for this to be so, the submainei WtER-SOURCE HEAT PUMPS
slope seeds to b- relatively steep. kt Fsirwsy 1ock, PlertepLace, 3.
it r; zasoss )le to assume tilt tie slletes t t'c-haology rsesfma Dpprtuniries (or toe :eusrrucrio-
sobiarie 313o, w35 at or seor' roe angle of repose of Eegrn-E'rig oinuorIty Fot'nf). Eerjy 3,-S.roe,
the mcci tIL1s. Denver, Cc, Fo. 25-27, 1936. Pr)ceeiinjs

1936] p.14--li
MP 2146 6 refe.

rHEORY 3F li-hFB1?URE BEAtEN:; IN IC:E 41-4)8

icto netllujrgir, Jn. 1955 34(l) temperature, Freezing point-

12 acts. NP 2152
.rI, Erasso hes uearl EVFECT OF C:OLD lEAtHER ON ?RDDUCTIVITt

41-261 AceLe, 1.
1:' :rrk .2 cegltron Teosoology transfer. 0Opeuasties for th," Zonssrurtion

T2'O'IO~sai of 141- 1.1j vi r-fn~lel togincering C-onmuorry -:contercna e, construction
nrcrtrts:-U1's In icef IS Ascribed. dimple nodels of seminnr, Decee:, C)_, Feb. 25-27, 1935. Proceelino;
selling are coxsiotel as.--umaag tc crIOSs i re' :1935) .1S
sehererLi1l1. roe:?h Salre - or t II- filled! cra s ri, 1 tea 15 re fs.
haute! bY vi) 2a 'buseor) tS:osjh the! air, dhile the 149

r-aI- Of V asiEr-fil r arit, is rate! Ilmited by nest cold1 weitbxer costrUctios, C3ld warher ,or raiac2,
flo)w rorul ro71 tare . Turfr-vertl' ran!( CoDl stress, -old deatner rests, E-,utpm'nt, Sno)wfall,
Seal n3-' rsoILIy. vao-il- cricka of less thin 5 WLi factors, temperdare effec:ts
auc adio' ind Ian iniLtial Ispert [ItIe o7f )3) c.12 uc3l
to) a 1 /11 dcay d1iurnally. lirger craIZs wasien the HP 2153
most, iou more slowly, and ar-e effective longer, A IS:ASTRUCTURES FOR MOBILIZAT13N
teej-'ritar graieint impose] on the ice should Flanders, S. N.
accet-:erip nIcati g, e-soecta ll in u viar-filled c a cK tconnology transfer Dpporrmnrties tit 1.12 Construction
that is ori-ire1 aerpendicalar to the tempemituro Engineering Comunity 'Zoaterence]. 13lor' lattion
; aiJ oat. headiness end logistics Session, Denver, 23, FeL. 2i-

21, 1965. Proccelings
MP 2147 [19436) 1p. 1)-Il

mDNIVO3RtqS SEASONAL CHAUES 11 SEAFLOOR TEIPERITURE 4 1-41O
LID 3AIMrFV Military faciliti-s, BudiJng;i, Logistics, Stri.ctUre!s,
sa-lnzan, R.P. et i I ime factor

las Ndrat', rttc/0ffshorc sevarci, sad Deep
So-inelasCorit-atrs Rvevi Meet in;, 9orgintodn, WV, HP 2154

Marc. 23-?h. 1l3S. Proceedings. Edited by CA-. (omit 3LAZZERS AND SEDIMENT
Norguintown, 41, '..Dept. of Energy, lorgantown Bezinge, A. -it a1
Enet l tecuanology Center, July 1495 p. 113-l14 Alaska. University. ;eOpmysicnl lstitUte. us3port

41-369 june 1986 1115-i (336)
Peimmite 3'. p.53-59
1 absea peLtnfrost, pemafrost tietmalll propeties, Sea Refs. p.64-67.
mt':, dater temperature, Watetr chemistry, Salinity. 41-die
3l'Ia:o9i1 vIaLtion-, Measuring nasrumeuits, leaufort Cn ac=ho, E. F. lawson., 0. E.

ci-l Glacial deposits, Sedime~nt transport, ;hscmil
hydrology, g1Alacie surges, Iucier oscillitLon, 31nited

RP 2149 States--Alaska
PROPOSED CODE PROVISIONS FOR )RIFTED SHO9 LORDS
), boom xc, 1. 't al HP 2155
1051031 if strac;tar a ?Inlineeriig Sep. 1996 112(4, ICE PROBLEMS ASSOCIATED MIEN RIVERS AID IESRRVO)IRS
p. 2033-209 Benson, C. e!t ml
7 ret;. Altsci. Oniver sit f. 7Geon)ysmal 1istituite, deport

111-1035 June 1956 013-GI (336)
toi as;oan, 4 . Wood, E. p. 73-38
inow ledis, 33ofEo, ssowdrrfts, Snow acc-umulatin, hcts. p.95-33.
Sttis1tical nealysi 5, ?orecli~isg Rids7
:urr~mr rolei proviions for dicft sinow buis on C-iluins, D.3. Charho, E.F. Latain, 3.5:.
Tultile.el roofsi ire eXamIned in1 111ot of recent Ice conditions, Rier ice, Reservoirs, Lac? Ice, Ice
resemLinc results from a etitiatical study of control, Ponds, Water reserves, Ice foreciatmug.
appracianabdy 35O driLt lad casei histories. lowd United States-Alaska
Proarsims are pronosed in wich- the design drift load
is; a function -)f toe langtn o' toe upper-level ridE
and ta' 30-yr sai recurrence interval ground anew
lold- It is1 felt tsar tees', 1 eW PLopo3ed provisionks
r'eult in a design drI't lea] With a mean re;crence
raterval of about -,3 yrs.
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PEUUAFEOST BOYLE; BOUNOERf--ff3YING MESH ANALfSIS OF P315E :HA&N;E
Benson, C. at il USING FINITE ELEMENTS VITO TRAISFIEITE 9APPIEGS
Alaska. University. Geophysical Institute. Report Albert, M.B. at al
Jane 1986 It;-% (306) International journal for aumericail methods in
p.99-1)5 angineeriag Apr. 1986 2314)
19 refs. p.591 -607

41-476 27 refs.
hbacho, E. F. Kane, D. 41-637

Permafrost hydrology, Runoff, Engineering, 3lacial O'Naill, K.
rivers, Frozen groand, Mountains, Unital Stites--ALaski Soundary layer, Phase transformitLoRs, Freezing,

AnaLysis (mithasatics), Teiperature effec-ts, Latent
OF 2157 halt, Modela

8IZE2ST15Cr1RE 110 THE EESISTINZE OF ROCK f3 TENSTLE Twa-lim: nsi:oal halt coauction pakase change problems
FRACIrEa ire solve0 USLIu a moving boundary-moving aesh
Peck, L. et al approach. A tcansfinite sipping technilue
Journal of 4eophysical reseirca Nov. 1985 93(8131 sizeasfally cantrals interior mesh motion, and
p. 11,-.33-11.5a5 numril re sults compare well with analyti:al
Refs. p. 11,545- 11,546. salutioas. Calculations also agree wall with two-

41-496 dimensional laboratory data tar :aSIS featuring time-
9arton, :. ;arlon, 4.8. dependent bounary conditions.
licrostructura, Ro:.ks, Tensile properties, Fracturing,

5rjosze, nsoeralogy, Scanning electron microscopy, P26
Tests, :c:king (fracturingi I1E FORCES ON BRIDGE PIERS
rhe resistmnc? of tack to taisila fracture may be Haynaes, F.D.
malsuied by its fracture enerly ;(I), wmic is fual Resarch on transportation faii~iels in -all tEgiilS.
ti riaa fro)m 40 ti 200 I/sl in tests on nine types EA~tad by ).B. Anlersland and F.H. Ssyles
of sedimentary and crystilline rock. Diffarances in Revw Yai, American Society of Zivil Engineers, 1986
microstructur? among the rocks tested ire the p.83-101
ptincLil iase of diffecences in the steady state Rats. P.

99
-101.

value if 3(f),* in the distanca that -a crack list 41-645
advance before stetdy stats fracturing is attained, Ice loads, Piers, Sridgas, Ice ?)h1sic3, Ice strength,
end in tae amplitude of the fluctuation of '.(I) tsar Ice deformation, Ice cracks, Design, Impact stL ngt,
tczcsqtiaai crack advance. 9ien nearly continuous models
srfica of weakness ate present, as in the Sias roe force tiat riv?t ice ?carts on brig piers has
li2?3taI3, ;(I) is 1:iw aid at-ains steal- state ifte r beal studiel ii the field and with models La ta
only a small amount of crick advince,. whena Ilibiritiry. Ice firca3 ac! a functi33 if the
pre~xL~skinl, iitec-onnected natvirk at mictrarlCi is strength, thickne35, fsilite mole and velocitLY DE toe
!xoliit2!d ay tie? fracture process, 3(l) is large, and i~e, the ice-structure interaction and the geometry of
steady State is attained only after etended cric-k the structure. Results of fildl nsaSUtementS an the
prigitioi. The sensitivity of :;(I) to :crack speed Yuk.in and Ottaguec-hee Rivers are discusiad. ftzsulrs
and ti? i)reseece if water is Lo under the te st of laboratory tests oti vertical structure3 !nd 3loping
zconditii)ns used in ill the rocks examined. iawve:2, structures ire presented. lee filaLe in :Crs4Lng,
the? siaitide af G(I) neiaurel ink a given type of rock benliag (bath up and down) and splitting 11s bean
iepends in the configuration o)f the test specisan i3d observed in the laaoarotry and the ice forces
ian :iniinente if stress hear tns cnn7 tip tnsr 13 nit asciated with each nade ire presented. A i1.:usSioo
tnfluaa :crak qrivth in linearly elastic aterials. of the asured ice forces vith regard ti the existing
The conditions unde!r vhich ;([) can be considered a design codes is given.
uat-rial pro7perty are therefore restricted.

HP 2161
NP 2153 USE OF rRANSFINITE MAPPINGS VITH FINITE ELESENTS ON A

NATURAL :0NVE:?ION IN SL3PIE; POROUS LAYERS NOTIN3 MESH FOR TO-DIMENSIONAL PHASE CRIAIRg
powers, 0.1. at al ALbert, M.R. et al
Interationil Zonfarence on Finite Elements in laE Adaptive computational metis for partial
resources, 5ti. Lieboi, Parti;il. June 1985. diftaeetial ejuations. Edited by I. Baousci
Proceehioge. Editad by A. SA It ZCosta, et al Philadelphia, Society fi)r Indastrial and tppil
Berlin, :3oatiinal 4echanics ?ublication, '193'i] Matieaatics, 1983 p.85-110
p.647-110 15 refs.
11 re!f3. 41-659

41-608 O'Neill, K.
O'Neill, K. Paie triansforations, Freezing, lt trasfer, Stefan
Daroas materials, lelt transfer, C:onvectioo:, Flii problem, Boindary layer, co3mputer appll:iatins,
flow, aitiig, Slipe orientation, Analysis Temperature effects, Analysis (mathentics), Models
(mathemati:.s!), Saturation T2e trinsfxiite napping techaLj9 of automatic mesh
2-D fiiite difference simulations f natural generation is used vith finite elements to solve for
convection in a laterally confiaed, saturated porous two-dinensinaaL halt candanctuian phase change on a
meium shod distinctive ceall iatters sad 2eat n:iving mesh. The governing equation is transformed to
transfer charcteristics when the medium is inclined account for mesh motion, so tast coefficients remiia
relatiie to tn2 horizontal. % perfectly horizontal attached to moving nodes. The energy conserving
l3ae tarted from below exhi3Lts the classical Bard attachment af mesh boundaries t3 phase boaairias
type convectiona cells, vhile a vertical medium halted avoids soproximation across sarfaces of diS:ontinuity.
on one side? fares a single Bayleigh cell. Progressing and facilitates application of a physical jump
from tne harizontal to tne vertica&l one sees an conlitian there. That condition drives oouodary
evolutio of cell forms, each typically featuring amotion, vhile evolution of the interior mesh is
nittera 3f call tyoes which ilterate longitudinally determined from boundary node notioM Via t33
113a1 ti? sli)O?. Bentard c:L13 rotating in harmony transfinite apiags. Analytical and computed
with tas Rayleigh forces grow, eventually consamina; sointions compare well for the problem of freezing in
their 0eakened counter-rotating neighbors. The Latter n corner. Some limitations Of boti the maping scieme
graalLy diminish to the status of transition calls and this movin; fitite element system are identified.
betveeni the dominDAnt types Which flank them. In conjunction with the latter, a von Reuian type
Identifiable transitions in flow configuration ad analysis of the governing eguatio3n is Outlined, and
cell morphology cause dramatic coanges in the approximate relations are developed between Stefan
efficiency of transverse heat transfer thringi tie number and a numerical Peclet numbet based on mesh
layer. These changes have previously been interpreted velocity.
only as scattE in experimental data.
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rRArsisor rED-DINENSIONIL POISE ZHI13B 91TH REV METHOD 31 SEAS)EIIG THE SIDE-suarF1c rzPERATUE
convEc1iax, USING DEIDEIIIO FINITE ELE2EITS Andreas, E.L.
Albert, 11.9. at at :oll relians s:iea:e and tachna3gy Apr. 1386 12(2)
-oupatitionil techniques in meat transfer. Rlitai by p. 139-156
R.N. Lewis. 9t at 23 refs.
Swansei, England, Pinerilge Press, LtI., 1985 p.2Z3- 61-1285
2'63 Snow teuperntu:e, Suriace cemperature. Sn~s =over,
15 refs. gataorologizal factors, Hiygrometer~s, Dv 33Lat, Water

461-657 vipir, Saturation, Vapor transfer, Latent hat,
O'Neill, K. Mleasuring L3st: umeltS
Bleat transfer, Phase trimsfowtiorns, Freete-ap, Pia~s Beciise a snow cover is so tenuous, mSaSUrLIs its
(tubasi, Boaniury layer, C.7nvection, Flow rate, surface temperature is not easy. Ihe sarfiae is ill-
Analysis (mathematics) iefLned and eisily iistutbal; invasiv? trnsiuzats

commonly useal tot other surfaces ire, thus, jen rlly
OP 2163 inkappriprLat2 oar 3now. i2 therefore iescribe

SRI SPRAY 111: 1 RETIE OF :ORIENT 93DELS hy~cometric lethal of maassicig -he sai'-sicfi:c-
Ackley, S.F. telperiture. the idvintrap; ire that tht- mathul IS
U.S. Illy 3yapasiu-t on krcti-:Oid '6?ether OpeatL)ns non-invasive, that its iccijricy7 121pnlri uoj wetIs DO
oIf S~arfiace Ships, Dec. 3-46, 1)85. Przlceelinigs ta? surface. Stiuctate, at]1 t~ic It L3 L.i-o1le 2V~tn In
Washington, D.7.. Dept. of tm3 Navy, :19861 p.239-262 br~iiht Sinltlght. rhe koy Ii;intioI i ; t it tll sit
%DA-168 714 at a ST1,30 SItfice 1is in_ AtUL~tofl wits iii ts;In'

11r3. )ev-pliat ts~?%C'tlrp 31 ir iLh I a n t thf. l 3W Uz:ac~o
41-936 i3 Lhis the SUiti~l Et1'L~tI. 1i biiy , a 321 c

Ship icing, Se a spray, Heat flux. Ica accretion, a firly wile -en;-, ot cisaitlnei 243:J., La eLozt,
Fore::isting. latheiAtical aolads, Vlocity, 3:s3?S. 3?Se fl' the UI-tQj0I Lufi JE etat , ; :i rmlILn j tsq ' W.
Fog, 1--a cover thickness posIt t-7p~ratut; 10) ZI divU L4 e Sir: i - do 11'V lop

.1 t1eD1t'tcIl j US I fI :At 3 f 3r t _ j?. 5/ t ItI,:
NP 2164 M esAi sItIn t, I..c I C t .1, i?toIii I io 1.) 4 1:7 .

:LISSMy:amtv 0F SEASOUIL 5119 Z3YE1 CRYSr&LSror ft:u aJucy fto tc3 s]2,t

olbeck, S. .hyirine[tet ! Ita it L or1 1e tL Iiti 1: . 11 .3 5 M-lt.
Watar rasources research hul. 1486 22(91
P.59i-PDS IF 2167
34i r~fs. &Rcriz rIIERMAL DESIGN

4 1-13D2 8 Luneii1, V.J.
Snow crystal struc;ture. laiscirphism (snovi, Snow Mecaiical ?agiL eering Mir 1ll5 137 (f,)
water coant.-at, Fts ;&o thaw yleclassificativas, p.

7
3-7

5

Seasonal vitiations 41-1327
Snow Covet. =rystals must ba --Iass.ifial in a physicall1y Ppraifrost the:'aal r'EIttnoS, I 2' aC:7' tOIjI, r h~r
meaningful way. Ptre viDi s I esi f Ic at ton s ysit a% iraIe re g im P, Pol1a r c e-iID ns, F r ? !z ( ta w - j :I.
aot 3uffici~ntly l ora1] t nit tasel on Bufficient E34giarinq, I:ing, ?eLidtCo ;r JteS'CVat1.%, Jot Ili
knowlelge, it Laa paysica l Ttziesses. & lied 3yit's is lii's
proIpose] base] in ouL c-uLrnt knowlelge of to?
Ohysicalt pr iof so ris. As mote IP 2168
infotmitlos tbotit snow e-tamorphism is lavalolpei, th(e ARMY REsEARZH :OULD REDUCE DANGERS P3SED By SEA ICE
labels itttacn4 to) snow IreAL1 -!IOUlJ ?VaIl too. rw 0 u ck er, U4.ii.

lvI~ i f 711i I a1 canIOn . iuo L:p:I.el bets. Fir Ala 3 ki Z:OrstLuc:tion ani oil 'iL. 141. ?'(it
Dtucti:al. pirD3os only a fog term:s like rainlei indp.32
Licstal it' necePSSary, oUt fLIt MOte :IC)icsta 41-1329
iesCLiut!Oi I nROt?_ 1et.Il'i fZ-tM 1,; also iLvn. 1ce StI'lit'l, 120- )by;Ii, !:'~ Ote5, ?I iZ, ,-
7h' most bast: les;tiptii~l jiiJ'n in ta2 tibla coaL] be sensinig, Ica corlition,, l:I-,iniEIu, Of-,I.)L
u5sfil t3 r sly practitimeor;, while the mote complete stric7ture5 , 3ffinhr1 JItitinj. Pcaessuc LuJ;-s,
lesctiptioa give n in the ippaniir will be nacassicy pL1?UP, !:a o)v Ert]
tDt Ilay purPoSe-S.

OP 2169
RP 2155 EFF1ECTS OF ZOLD ENFIUDNIE~r ON RAPID P11116k RlEPAIRS

UESP3NS9 3F PERMAFROST TERRAIN T3 DisTusBANCE: A Abele, 3.
sy~rRESIS )F )BSEUTATIDYS F231 IORrHERN &LkS A, I.5.k. Army 5cienC Ccst'Lterze, JI:,. 17-1, 1 -
La.,,D, D. F. Proiceadins, VolI. I
'aL:tic minialpine teseatch Fab. 11d5 18(l) U.S. D(ecaitInn j, 1el),' 0-1nJ 1-

1-7 IS I 2f5.
12 ret;. 41- 1355

P-i m3 fi .3t pt 5't:Yitioti, Dr ill Ing, Environa anti l MilitIty enjinnCELIa, ittrl 173t;, 7!7u atJre
impict, Vejition, 3round i7?, rhitnal re!JtL32 rt~and eft:!cts, iniwfill
tnuwLai0, Pfetfrt th-rmal p:opertseS, ReVejetatior%,
Thiw depth NP 2170
FtIn-c 'sploratory ilIlng sites In th'? .4tiOnil REM314L OF tRA:E-LEVEL S3A~hIZCS BY SL3W-Rire LAND
al-ttileip l?53seu-Alaskl, ate ?xamplas of the line- TREATNENT
ttaL poiysiil modifications tesulting from listuratace Patter, L.V. at 31
-It p-tenniillv frozen taeiia. -amp c~onstrctiDs31 JWater Esearcei Nov. 19'36 ?0(111
ILilhrn4 actjvities in tne lie i1ta0i/?ErLY 19533 p.1417-1426
I -ult '3 In iist-itbaiaces whicai -- n b2 ,rouaal by ta'ir 35 refs.
t itL3t ilitiction to th-e sits and its trIEunl teJLIn: 41-1349
ttiirplir4 3f w-getitsuan, killing the vegetita~ :ov'r, Jennins, r.F.
t T roa I I1 t a iv ;egt At Ive ? 1t , Dt tI ii 1 o!1DIA13f te a instp treatment, Water: t~etaiCoft, Lini tecL1Iatain.
V3'tlrttiu in] Soil. Rej-covsl if the vegetation l31 to Soil pollution. Count?mE73 uiLs, Dejtilition, Ciemi:il
tihn' .mit 0t'~liS- sotiaiins at ill site;, bit the a naIy s Is

u , I as 1t r -ii an s ao is t jca n e beat ve en S ItP5 A 2 yr study was p~rtarmel in in outtior, ?rototyp?,
e~I- dtir unLmanly roar factors: (1) ground iceF slow-tate systna t) detotarne the remial efficien-cy

ila.(21 1istitajetin in] sLie Of massivejr Itin for 15 organic sub;tdn~eF it, WJtwiter. rhe 16
i' (31 ttricil Oi~pottio3 luring thaw, in] (4) 3rganic3 were ciorolota, uunenee tilaeac,

teltn7UcLtIs; itut :sv hanqe; luring thaw cslutrbamzea, bracofuna, A-diChlJEubeazeaa,
a tI 1 c-. varitittn. in Llepoase tiaL L!%salt3t pIf m dibcomochloconstha, p'?ntane, hezen?. nittibeazen'.

ti talac LI1 C f 0"sP; ZtirsC in tie type and m-rurtritolueee. diethylphtnalnit e P_-3 1242.
ictivi ty oef It'jrj]ativnai oese that eniie. nnpthileae, pbzeasthtena all aeatachlunrooheiol. The
Phy i aL 5,tiDlity i,- t'-.uiupl fit growth if initial concentration of ach or taa2se 5uo.rences ia
V? I 't I IrIP Ia tue~ll tgalionstIOn, and h13 taken the wastewatet was jpprux. ',U miztogtea/l. Initial
,3v. E 1 yr to attin in Ice-rica, thiw-unstanle iress. E?11)vil WAS T11 T3latrlIZatroi luring spray

I I It. t h a-stable witrrts in unltaieiu it lI.v applicatimn. rhe final cmuucentratima of iunutdmces
t-'1i'f air"15 re.)uited in eSticitel 'I t3 13 yr f:)! after spraying corelited well with tmait ceilculatel
StabILity; tiad '1,oth meioutewents suggest that liqUuil-phISa transfer Ciefficients at the substianS'
certaro, if th';e ireas hive also equilibrate] initial coaeettLtii liss's3 wete up to 7)% for the
th-Ei ly. most volatile components.
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RIP 2111 BP 2174
SUIFASILITE Of POLITVITL CEL321D8 NBLL C&SIU3S F32 MumsO aIrya r.3 iANAGEllor
*0iI?32150 24EI!2OU53 is303335 2IT131 Ferrick. M. 3. at it
Parker. L.F. at al Eastern Snow Coference, 2ad, 1985
3roual siar monitoring review Summer 1986 5(31 (1985] p.

9
6-110

p.92-937 refs.
27 refs. 41-1488

41-1345 Lemieux, G. Gitto, L. Milberin, N.
Jenkins, T.?. Ice jams, rce breatup, River ice, Ice colIrixons, Ice
Bell casing;s. 3roumd water, Solutions. KMisto3rs, dams, Ice cover effect, Rivet flaw, Ice c3V3r
Materials, Degraoation, soil microbiology thmickness, Flaalial, Countermeasures, Water waves
I number of samples of polyvinyl chlatile (PT:) wLl An ice minalement strategy is being devloped for a
-2sials ased for ground ester monitoring that vaici reach of tha Hoisaa River that aiperioncel ice jam
in schedlel, diameter or sanifacturer were placed in fLooding durin; the 1983-34 winter. preliminary tied1
contlct with low aaacentrations af aqueous solutions stuiies have focused on developing a t2'chnijue to
of TT RDI, HE1 and 2,4-Dir for 80 days. Analysis tiucea the breikup of an ice cover or ice jim by
indlicited that there was more loss of TOT tol 331 tith releasing wite: fram an upstream dam. Ducioq these
the ?V: casing this with the iliss controls, bet tzit studies, a series if abrupt tLP2SeS;aueneitad lonj-
the ia3,mnt last was, for the most part, ejuivIlnt period river Waves of diffErent MignitUdes, JuritiOMS
among different types. A second experiment was id spscieq; titt caused cnianges in river level, flaw
performed t3 determine if these losses were due to v-Iocity, tali ~t?7rity of the ice caver. 3y
sorption or if biolegridltmon was involved. Several aonitorinj the Liver elevation and ice co:ver at
different jroond water conditions were sim~tsted by savaril 13citions, we hive fouts.] thnt eaco of taes-
varying salinity, initial PH in] dissalvei oryj-'n wtv-2 isrimeteri at~pctel the reiponie ot tna i.O
c outent. rhe only case where there was an icrossed cover[. rne stoeptiss of t22 wive front dependsb 1pa3
loss aE tny sibstaice due to the presence of PV: tl icitli river itage and the IMPlttdi. 01 tog
=&sin) wits with the TNT Solution under nanst~iit r~lai~e, iii ii a, Limportait parameter itfactibj the
conditionts. rie extent if loss was smilt. ,sowav,-, ztability of the ice covEr. The seluanca af evant
considering t~a length of the egmilibratioi oeriod. tea its; to Oreirup of the relAtLvelf thin ice cover on
This increased loss is taoulit to be a-soctitel wil:n th', Hadoon eas identical to tnnt rootad t otn?t
increased microbial degradation ratther thii sorptiin. tiAeri h]Vii; hifforeot )-.eySacal chars1cteniLtzCs and

wacli thicker ice. Inee studLos have raveiae that
NP 2112 plsed eleie 0 o33 a Dtactical 3ijnitade wore

i-srit ASSESSIENT 3F T93 REWOIT INSOLIT131S effctive io renoV~ng the ice Cover from the retch in.]
Flanders, i.4. pCovided baiiC i3ti t3r anslylS of river iceg cover
ASdRkE/D)E/5rEf:: -onfere'ico o)nl -n~rxil P'rferniao: br-a k up.
of th ? fit ': i nvI iv ops 3~ luxid i ns, 3t I,
-1-irwit~r 3 s~ih 2-, 1Q4:. Irc~i~ P 2175
Atlajnta, CGi, Am-1i-jo Society of iriing, :DmpurER ENrERFACING :)F mErEOB0LO;ICAL SEIS)RS If A
Re'riileriin; and kir-Conlitianisq E-ngineers. 194S SEVERE WEAT3ER AND HIGH RFI ENVIR31EIT
,,.32-44 Banco)urt, K. et at

E fS. Easteri, Snuw zorL-enc-e, 42nd, 193t,
41-1317 719-5) p.205-211

rh-inal is-3ITiO11, H !it hue. HousIs, 101tstu' 1 ot.
, t - E -c 1Ljt L 'trI 111S,I i- lijii IinStr1m nt q, 41- 6%.96

31vani, J. Oxton, A.
Two C'tE 'it .111 ie'ulltioss wor[" tIe ,Ubjet )f Ll- 1gtot'orlojsal iistrun.?nts, :30PULPL IppiicrlOns,, Ica
-itu I -qil'ea m,s f an 1 c uoihv -,Assesm-n~t ')f 1dtstion, Ice loads, Power line icing, Protection,

'h' ,. ) '-rrY co~tete. Ft. L-'wi;, tIrEistotCZ, RAd 113 nsonict1atioa, Transaission lines,
ki tii 7ten, 111 tiie(! -ohi~ lt--C itsial Itio: i RiI faictors
t-, wallk, of oicr" th ir. IJ Ftea ir ; mits dhmr7- Merve)i; te deLineated whoceby the ootpot3ato ton

vatoiri.I I ee.'It, -ly ';'.t-ji r Lrtm?!. Frt. dttterfiot seasonrs isel in a srjdy of wind sad ice
oInr 1- : 1- 1w tioEIp3 sVVP In Ia o enIo 1lii orn a cible are protgcted fram Niljo Fra~uancy

Poty~tfr'rle 111M iiato.Y~t'? t3 it, Bany Int~rference (RF1) and mevete weather, and1 Ptocessei
:On 1r -1t II alsn 1YZ iOlij I'. !i r LrE Pzsmnt rt L7 Lt forE logirej on a cormpitem. Twe lve sapaite sigails
ir.uliin m-nos e.,- aiv Lt t e a ppl1i to ftos two) ty 'Rz oIf Lce ietector, two types of cable
te-aseind. of -ilitith l ia All ei onrY OULIhL113. ladj cell (including One ttn-abul 103d ceall), a pitot-

1~i ,-v~5'i'sai't ila")tlt us- o' static Aaemleter, awind vane and a thEnitor ire
eoqlmIrply, 1ir fiuaX trei~xtroo~ ittl iatroiuce) into a Oigiral Eguipment Corpotition 4N-
I i t ii- e :;i t 1 3r, , u i nr n. le: ,. :)[;!I is gill; 3 ies' 11/?3 computer. Four of these si~nils, wnicn woull
111- *' In .t 0t I rmII 1t i;1 )h foc ition if th o tie'rwLso ho IAZco,iatible, ire c;onditioned for
-or trzc :t ' liyrr.-. i'or 1.: zn-4-crt~oi at wll acceptince 3y the c:omputer. The signals cepresent
itit itil '0 :tr 'tE ',I injmi 3LfZ1aaio higs-ipeed, consezitiv? samplings of ERpIly changing
9oupit 'vil,.l of niistmr. ii! coctiraition of voil.; pirlnotor% it a sampling f-eluency controlled by in
in i'ljo~ f',ulstioe. ',iui' rits at tn: sis? or operator. Sinoled data are logged on a prItout in]
!;i11111t P'altio-11e o:'urLoi i13tvLiotety A y'at Ii-Ltr. are ttanItEtrei to reagnetic- ripe for o)ff-site
ri. -alot asojlti'~vd repartm.cit of Irmy anailyses. riese zetoDs 3?erta 5uccesifilly on the
ll-cfcle -co t ciria1. simut of Naunt Wasir-ngton, a locitiom kno)wn for its

narsh weathE, in in environment wits poor electril
NP 2173 ;roai and nelitivoly high radio an. television

AIUSIS OF SELECTED ICE ACCB!TlN SEASIJRRIENTS 31 1 fr~letecy 13terference.
WIRE Ar RT. iA5IS93TON
ICctobo'r P'. ?t at NP 2175
Fasterri Snow Xa~ee-,4

2
ni. 1455 METROROLO3ICAL AND SNOW CZ3VER REASORCENTS IT

15551 P. la-a) ZRAYLINS, MICHIGAN
12 rot.. sites, i.E. et al

111-1452 Eastern Snow 2onference, 4Znl, 1985
imeoani. J.d. [1)351 p.212-229
'ower tin*e Icing, Ice iccretion, Ice tads, 5 i.
rrin3niasnor tines, Wind vetoc:ity, 4ithematizal models 41-1497
kltbhujn naverizat molels hiav3 baen levelopel to O-Brien, H.4.
predict the increase in load on trinsuission lins dup Electronic ggaipmert, Snow zover effect, Snowfall,
to attishonic Liio, there ace very few data Snow physics, Snow lepth
ivatlbi with which to veriff then experisaotitty. U.S. Army Cold Regions Researc;h and Engineering
rho IZccrtioa of ice On a Wire is a comptex tIree- laboratory is currently conductin; teeuci programs
liseisconat piznomenon involving torsion of the win directel toward determinn] potential effects of
ajnler the- accretion weight, vibrition, and braitin; of airborne snow, snow cover ind various mationolojical
some 3F the ice:. Tn particutnr, the Mt. Nishingtoi parseotors on electromagnetic- systems. roese progrins
test site used for our experiments experiences strong regaired extensive-neteoroLogicil and snow cover
winis toat cause high loads, vibrations, nod bretia; chacterization during the Winter of 1982-33 and Vi83-
of ice chunks. Lad mea-mureienta for a fed wire-ic-ing 84 at Cemip ;raylrig, lichigan, which ire sIMmeri in
events ire inutyzed to detarmine the functioal this report. rhe aaper also gi I description and
relationship between ic-ing laid nnd time, and how this discusses the cold weather accuricy and rlibility Of
compares with the nredictions of some available tie automatic recording systems and sensor; employed
numertil modlsl. Results iniacite tint [owls for at the snow erpenapaets. lescriptione -o Jivea af
stealy icing conditions ten] to increase ?zponantiilly snow -over meatsurement technime, seasorS ataLIZed
with thne. and their accuracy for providing the phkysicatl

properties of snow cover backgrounds.
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5F 2177 up 2181
uvAzIMaRxo Of TER 2UZOLoGIC1L PPER[IS 3P :3LO1III REGIONAL AND SEASONAL DISrAIDGhIONS OF LOB PRESSURE
RIDGE SEA ICE wearRER S131313 IN AND A30330 50299GIAN 3RAMS

Brown, 9.1.. et al Bilello, N.A.
Internitzoail conference on 1--e rezhaolo,,y, 1st, Internaational :onfarence on Polar Lmos. Oslo. Norway,
Caobilga. RA, June 1986. Proceedings Say 20-23, 1986. ?roceediags. Edited by U. Lyatid
Berlin, Springer, 1986 p. 55-66 and O.G. Roushb
14 refs. C 1986] p.53-66

41-1582 5 refs.
Richter-leaqe, 3.k. Cox, G.F.H. 41-1799
Ice creep, Ahaology. Sea ice, licrostructure, Ica Atmospheric circuLation, Atmospheric presa~are. Surface
strength, 3tress strain iiagras. :o~prassivi temperature, Weather observations, Bind (mateoralogyl,
properties, Porosi~ty, Grain size, Pressure rilqes, Ice oceans, Meteorological charts, Seasonail variations,
crystal structure Norway
rhe rt?3aeiil propertias of coluanar iulti-yEaar A North Polar region consisting of most of the
rilla ice tested uoder uaijaxril compression it -5- and Scandinavian countries and the major water bodies
-20Z are-' Inllrel in t-LIS of tns 2ateritl surrounding these nations was inclUled An A StUdy On
aicros3tructur?. Microstructi:aL parimeters considered the rag 3ndl and saasonal distributions of Low
incladed1 porosity Ind grain Size. Strail Lltes W3:.? pressure surfac:e weather systems. The rellion WAS
vari'dl fLon 1/100,200/sec ta 1/12) sec. A Singl? diVided into six zones approximately similir in 3rei,
intpEtra rEDrasentarion was 1aal to molel the unraiill Ind surface weathe: maps for three random years were
matritl >Oinstiturive FeqiitLoI. 'ze-flt , A obtained for detailed analysis of daily ozcurrences of
tefiie :effe-t of poro-sity a~l strain rat-- )n th, surface lows toat -assed through these zones. rae
me:haiia]i 1--anviar. qo)weear. gLiln SL.' V13 nort sarvey included the lowest as-,baric pressara that
f 3Ure1 to i : aL 9 tA CaI-Itly AEt-t 't It M I".. DI)br,2 Y :!,qri'lred the low, the inrensity of the pressure
.v-cl Is,~ t h ; . in; izi> t" t-I' a or 1 a?., ir 'L.1 I-- jrsha :t, the zron? (or zoocs) in which the Low va3
*-,I zA qaa t lar 1-:i (1=1 ti s') r &). -:'. -- I o13L -IcaI lacit-1, thre fcontal system asSOCiaLtel with the law
prnp2Ctles 1lso shiw.FI sosf- inneaitias which Div. and its direction of movem~t. The results of this
rot bean CoDtes1 XII ni,-1 17-l I e. fIrly, , c. mprpeasive data set we,:? then summarized and
vc;:opts.3tt: tc~piessaio ;;ontxtL:2' L3a, seasonal and reigional variations of these laws ani
focaaliraoo wllch nr!:. Ae D~r' Iir tftme characteristics werre obtained.
c:iaracterizinl the pUOP E-'i of u A i

MP 2182
MP 21;1 SRUCTURE AND T)TELECTRIC PROPERTIES AT 4.S &ID 9.5 3ffZ

FIELD IY7ESTISkTIOE 3F Sr. --1Ri E RIVER H&93INI i.E Or SALINE ICE
DAMS, OINTER DF 1933-84 Arcane, S. A. elt al

t Jlouraal of gelohyilcaL reimarch Dec. 15, 1986 91 (:12)
1.7. D P:peZre t 3f wrip 1ts 2rw-- - p. 1a,ZHI14,s303
'away uIc-olnt rC)EP017d)ar PP-C't 4U]. 1414 35 refs.

N q - 2)) 1"A 41-1857
' p. 30w, A.1. 4ccrew, S.

J r~i Silt Ice, SPA Ice, SIZulation, Eice structure,
41-1669 DisLectric prooortips

4 it 'Ir"-'. F. alin.- iop sisoF r?%oved f:os Ice sheets JIown In AD
11. 1- r , :1 I,, r-' c7n- o~- oatio.,t pool haze eon staliel ta relate) t-, tsp

1 e T i rc , 1)a i itet temp-rif. irt ospe relitive dielectric; permittivity. the silin-
:c'- closely Sjnultre Arctic. sea ice in its strcztril

M P 2il 71 cd sAlinity csaii ateristics wbich wera re;aaitly
F r:o-f )I fpSILTD ')os TI? mconi t:e is a r cre-r of icev sheetf;g rawn 1'Izil a

!'I. . i ifltzrs of 1983-19al4 And 1984-1965. In-Gitcl
L .tIB',IA.f -) : V d4. Ic" Research transMISSion IaISUZremcnts, at similar freqaeacI. ,eLI.

-! I At-)I Y..'Lt -9-i I N). !1,;) Tide on the ic!e sheet itself using entesna
4r. located ahoy' and beneath the ice. rap 51a3

:It aI 2 I. zasrexents were made daring warming from -28 2: to -2
41-2134 -' on slabs grown Idting trio L nter Jt 194di-198c (4. 7"

-. .,-. .. ~.ide) an', duriaj a warming and cooling cycle over
"I :r -r..............' . slightly targer t-mperarur? ringii on slisn 3rowa

...............i--at.- duin) ti' winteL. 19R4-19 5 (4.50 ari 4.A) ;Hz).
R'isalts from tlie two Win1t-re; are co31pared a0 Eh'

it~rne nilycI-. Tn- (n-,LtUj9iSUi I 1!.1ti
A-F )SJ n A~ TV rao.~rs-:s ~dl 2xtrra-:y I h itt iatian ton the yon )

rl) Danne-rLI I-- .73o: agre-Isent di; rd le-t.- n
4) 11tI ara to the' 3:r'2 leSal![!ate! S11mplL and tl 3L't--it

valuer prE-dictd ;)y a Prrou~olly proposed itcr
raisin] no-del t3it was zsoit t"I to acco)unt 13L th-

41-1751 lvo-a pocket geoum.try )b~orvei in rain tatnn~, i
I- I 1 Jt- 1 Atu~e~ -'oimpoa it1-.n, ilso Dy tnclulin] a btalK z.nluctivaiy term to a2;035t

A )I for the obis-LVII lo iS (Antsi. Mod.)

', : n sito f. t); racsu rn minu oo aEo-ai V 2183

': 01-II-atI ti r, , rt I I : o I I c 31Zon: -2 tr Ition51 OVERLAND FLOW iASTeWATER TREATMENT AT E&SLEf, S.C.
n,1 tIno)It. U,.1 ( 17orn i~-sal conce-n t r3t ion 3 ere? Aberniay, A.R. et al

abs'rv-'l I- t1' Antatzta:' tr33aSph-r', eXcept in rae hat!r Pollution Contmrol Feletiton. Journal Apr.
vxiiity of ca rrais layers aloft, and in moint or 1985 ',7(4)
dai')ly layers near the, E-r nha inced 3z3ne mLinn p. 2 31 -2 3 9

ratio; c-atlin trou-;hs abOut the peripAoery of 12 isles. DI.scassion by 2'.1. Martel ari r.P. Jenkins,
knt17ctica1, III 1n sliihtly tirbilint layars near Ibil., RomS. 19j6, 95(11), p.1078-1079, 3 refs.
Mountins. hn3- and 1P.Losal concentrations observed 41-1899-
o)Ver a Vide 1'I-W~I7 atrea of 4uAtic ware Waste treitleac, Water treatment, Land reclamation,
stritifail into two altitude :lassps. and the results Chemical anal, i', Design
n-app-a]. ')zo'I- concentrations in thte aid troposphere

(0to 0) vi levels) ware small and nearly invariant
oVerL toe InoCLr of Antarctica. Ozone concentrations
in th" jpp-ar troposphpric (43)-330 mb) layers viried
greatly, and ba:came quite tar;e over troughs an] afout
th- cacriphaty of Antarctica, and in the vicinity of
sigh mocitnias. Ozone exchange appears quite vigorous
in the app-ar troposphere aknd frnguent aerosol 'r~sge
occuirs in ndae lover troposphere, but the stabiil tfr othe 1id1le troposphere inhibits ailing among thes
levels. Vertical nrofiles of aerosol concentration
inic~a an aerosol decrease 3f 25 particles/cu c*/gm
in clear ati aver Antarctica. Moast and/or clouiy air
:ov'r and nar the Boss and helilll Seas is enbancvd
with aerosols relative to this dry profile. Moist
layera ove: thei interior of Antarctica are also
enhanced in aerosol concentration in comparison wfith
dry antarctic sir. (Auth. mod.)
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UP 2194 NP 2187
311L31?I3U 27 SPOT RIV SIUULLIDI DATA FOR naps 3r BULK TRANSFER COEFFICIENTS FOR HEAT ARD S)IEITTU! )YEN
EUIBEERS APPLICATIONS LEADS AND POLTITAS
4cgi.. 8.1. et it Andreais, E.L. ?t at
k Ivanc- ai SpIae Iresel ith 1) 95 5 (51 Jaunal of physical oceainajiapaty NoY. lbS5 16(111
p.51-71 p. 1675-1863
14 rets. 42 refs.

41-1917 41-2220
Merry, -.J. Murphy, P.

'eoeisD-lnr4, Sp'ztros:opy, r'hitot(tetpr'titiii, Pilynyas, 5?1 icp, Heat tttnsfn, ldtbulent boisity
nt DCr:2nl.n, Dneiginj, JireL reserves, Ecology, lay'r, lathenatacal ni-leis

prlghtnez s rai evelip I uaitiod nethil tin Plra5't'(izinq tic
DUrts; trk- sta1Lr :if 1981 tnn Ce Zotps of Eijtneers titbulrnt trnn;[en from op'n eatpr siurisilvi Lry paM:
ptij :ct Sitesi Wee ivenfliwn 13 Dart of the sn'r 1' A EInulyist its o~ien mul' or ldti repirtel ii,
(Sy.tl PribturIriji l'Ous-'rvirtsn1 1mI TerE!) liji the literature an romeliunm aha tt insiu ?cOV2L
he-salatin 91is1ble (PY) similatxon campai~n. th' Actic loads 321 Pitynyis. Trio nostril Snthirt,
ire'. sit.' wt!, P Chesappake raiy, H atyland, Bnn 1in va lue of the 13J-m iraj coat I icint, 1. 49 1,221,

Lake, Into, An! Li: gut 'ar2, 41neeS-ita. iniepen:lent of vini speed and 0pz-Vt'r rid for
"ultisne :tru i mapny lata at -a 21a-m renolution for warms 1rom 1 ti 19) m/S, ini d*,taCs !rim 7 ni I,23x

thins J;P'crLit tildns (0.5U-).349 sicron, 0.91-3.6B Ti' i'utnrl stibility Will! 01 the 10-mn transte :
miatan, 0.7)-3. 19 lictoni were obtilnd? for 2tiM if C30ettrciert f3r S21iatbie M'IL, IVl913, is
th'. sie; A~ - lina wore aailyazl for use in pinizet'nizl arth tt.e- aoilimensirnI~ retah. No
]li-Aiir, r'ct'itiin r'rsaur: jniiqen'u, diar cimrpelliq1 reasoun d~is founi ta beLies', tilt the! ha1r
;usLity, ii3 dildlitte habitat ar~plicitions. tiAnSfer[ cifficiuitL fan lit-nt heat i.; !,Ztiient 'rim1

40NlO vlicL tmclics that norizatal hmiereisy MAI
VIP 2195 nit b' n si-eeL? cnl -traaoct fir evalliatij s:flir

FOLDIRI IN THE 3REEKLAND ICE SHEET tlisrer coetfficients. Tb' talk trEns*er caetaidLirts
4hilaln;, 1.1- 't .j. ictialty u'ni in n)il-huag trunbulent nri rovaL
JournAl of talpnysrAi recnd in. 1), 193? 42(31) l-is 1UI eilys-js ir let PIVAible? it tDio Arna Pnnni:

stiiility is kiawn. Lastly, a simple fi)rtljli
2U0 rsf. dzvlopet! 3in istnain ; ase at the fetan fu~tars :no:!

41-1975 in 'isily itninaite bilk Pichdln'i namer (Attn.
dirtP. C.mo-i.

icns.-tS. :' lefotestion, I:- tr~autar, hIahn1 '::nb
souuiia--;, I-nl iii--Oy' 3 MP 2189
in, 1'fmnna.tian of lay'niu;4 rAtolls is 1 012131 fEar MICROWAVE DIELECTRIC, STRU:TUBAL, AND SALIUITY
AtinliL VIS-assI Islam MOVInl IJYLi 342i9Cihlanft. PROPERTIES OF SIMULATED SEA IZE

i-
1  

!IE drt;'l Ily 'too ia i tions cauinsi by Arcane, S.A. et il
aci n tie npcollr'rt, Wtiitio,s in fci-tiii, atL ICE- tE rnsactin- an Jncitc ii ots I

sai. T> na1 lIs fDIP )plt' to iii) firmunq sow ii Nis. 1'!il ",E-24a(I (5S,:-ial in)
'A.- ;i--rin~l lie -,nset ns:ir )y 3, Lt mic:a MDi' Iutpraitiit.1 I esc-i: i.'is :;us;IJ aymlpianU
7ia r- t , iti in ivalsa IVI~Iru ln far rInalajaus si1Lt I IAPJS C , I\nnr~t, 14, 'in. 7-,,,l~t
- tt ti itltinis III 3ar w~ich thre docollement is it [P1 3:aolingsj
an - at It' n-I . The olls 4ieint -3 km( ire p. h

3 2
-
4 3

9
Intr'ct?!1 lY E~i tef 1Pilection ,-auI ,n; . lerIsurci im tefs.
sirfr:- Ietmnujtts'r anid leftauron rate ate a! jith 41-2291
tru I 311 LiUt t L tesZ t!H' thsory. Calalitel fald liv, A.3. lc5:-' i.
Impltra' I- Lanly ))V le"I; t'1i1 that Misursi, W117-1 I7e crystAl ,tiuctarO, IC2 electtLin ;rnasr-tns',
r:a I ty-ts tat t, t rh'[r I' s thantnlaIl1 cor rof Nur7ss 3-a iceaID% Ie saG ILnI t y, )teI I Irr7 C:
1n-1rn Lir a1I) r ti un t alcl a1Ate( bal A dII sj A I n pran'Lr)n I-? , 1ce [fL s ;
v i:Int vAy satn iou ii i na -n' ,L p fa1 fir n-u l I E C t,- CErstaltine stiuctuie, inItY :nrnet t-

Da s iiy lilt--nt br-al oaandary cOnjitions 7 1 P A.'i 1ira1 v ]i2CtttEti at, a ificuall-
U. bi taL VIi as i !t 3EMI tiLon S. jI U3 . sAline I s;e Lo r- Z in ireI. Tie toe cis jLaw:. LT:

ii iutinr sankl -a.ann alt wit -r af 23-25 y
NP 21 36 mill -crltuty. 7:.-. ;tL,ctite? ii ! ailiniti procil> ot

RETEmrTi) I D RELESE OF METRlS BT 531L5--EVLIJAIIJ th.is ice sheet cl ;lysin~1atol thin, .au;:1 it. It't.;
37 SEVERAL 1ODELS tiEtn--sr'3 Se]a's. 7' 3i n,, I t Cel atn-I liI t E
Aac, . C. t it p'nnitivitv 3t ;IsA- r-Ma:-l fLriC tj- i-! shee-t was
3I-sLDta I 1-4pS 39 (1 -3) i'ure t 4.175 SIC 17, a ui.trn if rnritai .
p13 1- 1 4 Tie simsD, w'rn plIstol benw ec:; ipn-nn diJ J.tii!
23 C 4;.rnIutoro, ind hiel-'ctric 1', ursatke3 ael 1dal tirt

61-2139 nLim the- forwn scs E:ttor1ij cas:ct2nt. I,- nas1L;
Fotuby-kia-rr--r. 3. Th Jti, P.. I. iirir T .V sand ionS' tiec- l t'L-ntl inA;irarLy ?arts to viny a'mist
Soil :oanositttan, Sil Z:ienrstry, Mtili, 33a~l i, in lirect. ptopirtwan to tie' LInn saline? Vim4 value

MoIs- fir inajlisy shiWn; mire variation, and ace? sOrPIn-l
3e v-n ilkinetic mo!ls, tnulaiinj luravenaible ant vita tie presinas Warn if iter ; it, actiajL sa ice
re-venSL!bic 1st, 2n], 3ni 4th 3iie rnoiel5,, ail slmples.
seveal 'ilibtia mo~eis, Liclading the linear,
Langmujit, tWO-nurtize Lmnolmair, and Freanilich mobh2s, NP 2189
were evaluate] for their ability to ivscnih' the PROZEEDIRGS
retentioi-/rElsase of Cr, -I, tual fg oy various soils. International )ftsline1rnaic ant krctt:
The rjt~ntiin/neleaise jian waze obtiind usiij a bitch Eaginnering Symposium, ein, 4laston, ter., 4L. 1-5,
reaction muth,!. In general, no, single-reaction 1987
kinetic motl fit the Jati Oavt the ?itric tiny iat New York. AMrenn~an Society it 1echaitoal i njineens,
concvntratt~o ranges stuliel for any of the netals on 1997 5 vols.
SOL I . rhe relationship between the amount of Metal Peft. pssin. fir szelectel ppers 3e,- 41 -21345 throalh
retainvi by the soil and the concentration or motal in 41-2449.
solutinl was l!scnibed by either the two-surface 41-2396
Lingmaur or Freunilich mollsu. A significant friction Lunir-iit, V.1. ,I Sinha, N.<. et W1rrj, Y.S. ?I
of the metals retained by tie soil was not releimel to Gift, P.D. 23
soluti~a ao] was nit exchanqeible, indicating that Oftsha, structures, I)tfsnmre drillkn;, I-?ts oils, Ice
some irreversible retention at the metals accrtei. nIlva~tion, PPerafros;t physics, Ice cinlitions, Ice
The rynalt3snalgest that Imjlti-reaction silet physicsS, Snjinenma, 1eeinje 53ce siu atontace
consisting af irreversible ani reversible kinetic,
models is meeled to fit ill tie ltai.
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NtP 2190 RP 2193
HEAT TRANSFER :HAHICTERISU:CS Of A COUEERCIAL C3UFIIED COKPEESSIVE STRZ0T11 OF HORIZONTAL FIRST-TE42
rHER§3SfPH3H SITU AN INCLISEG ETAPORAlIR SECEDE5 SEA ICE SAMPLES
Zatliri4, 3.2. et al Richter-Meuje, J.A.
International Offshore Nechnnics and Arc-tic International Iffaore ecanuzs and Arctic
Enginiarinl symposium. 6th, Hiuston, Texas, lat. 1-3, Engineering Symponxum, 6th. Houston. rexas, qtr. 1-3,
1937. Proceedings, Vol.4 1487. Proceedings. Vol.4
Naw fort, Anrican Society of Mehinic-il EntinnrcS, New York, American Society of 3nchanicil fanlfeers,
1987 n.79-34 1987 p. 197-207
11 refs. 30 refs.

41-2435 41-2422
laynse., F.D. Ice strengtn, :nmpresitve iroperti, Sea ice, Ice
Hit trinsfnr, Pipes (tune s), Sungriles, Air flow, crystal structire, Stianns, Tests, TempnritJa etfnc:t.
Yvaponniion, 411nd velocity, Wind tunnels, rests, A total of 110 first-year sea ice samples from Prudnoe,
rheiMOsyphons Say, Alasta, were tested in unconfiaed an] corinei
Laboratory tests naive been conducted on a full-size constant strain rate compc5ssion. All of Etn tists
commercil tnie Mosynhon in a atmospheric Wind tunmni were penforied in the laboratory on a cloanil-loop
located at the U.S. Army coll Snjions Research sadi electrohydrsuIlc tasting machine at -10GC. The
Enginenrn. Laboratory, lanoWVn, New lam1psnirn?. lie confinel tests were performed in a conveutonal
test esniablns wee evaporatac- angle, wind speed and tniaxial cell that maintained s constant ritio Detwnen
hf'At tisfnt rate. The effncts on thermosyphon tne radial and axial stress to simulate true loading

pe. r ieeof nearby wills oc-inai parallel, st 45 co)nditions. rnree strain1 rates (1/100, 1/1)30, and
degees snl At t~gst angles to tae air Llow InrEc-tron 1/100,000/si and three ratios between radi.al ad ai al
were also) studied. ALr pse?! was Varied between Iand stress (0.2i, 0.5J, and 0.75) wore investigi1ted. Thin

h ereto per secon' in t3n io7Lrnnents3. EVap~rt3i paper sumnarizes the field sampling and teaing0
sajl's wore varied from 3 to 5 degLe s in 3-in9  t!caniqans snd present. dsta on1 tee ntff'c 3f

incelsts 1Tat transfer totes were. varied between co3nfinement on the compressive strength, initial
100 in] 11930 watts; in twn incements. In IrE tangert modulus, and1 failure strain of tho ice.
tempertare for all tests; was about -17 degrees
2otlis. "Jest results am~ oearenre shoving thermil lip 2194

:-arlaraceof the thnernasyphos as a function of wind DYNAMIC ANALYSIS OF FAILURE MODES Of ICE SHEETS
spc] varsnaitnr ieclinsrton angle ani heait trsnsfEr ENCDUNTERIN:G SLOPING STRUCTURES

rat.'. le an trr arsre coniacrances were de-termined to Sodori, U.S.
irciese' wire incissi5n; vini spled, increase wirn IntetnationIl OffSnoie! '1caninczs and Actic

rir ii;ninstvaion an4 l Ind gee- rally decrease Enginoering Synposium. 6th, Houston, reass3, Inn. 1-i,
with inc:teai; nest transterinte. 1937. Proceedings, V3l.4

Now YorLk, American SociePty or ehnclEjnes
lip 2141 14371 p.2Bl-2i4

EX:r SOLuTION FOR MELTING OF FRO3ZEN SOIL WITH TkiN 6 refs.
ZONSOLIDATIDN 41-2433
tn'a:ndiri T . I c e lo adIs, Dyn i ic loads. )ffshone structure s, Ice

's~'rnatScsil Ofsor cainice and Ac:tic solid interfa, Floating ice, Anslysr. (mitneastrcs),
'4i'~;;vnt,3;.iue, (nl, -loaston. renas, itt. 1-5, Ice& cover thict ess, Velocity, Ice sheets, Surface

1 -7. roc-'itnj:, Vol.4 properties, Ico isfornation
': 'w fmct, 3tncn oiety of -.n,.cltoiets h interaction of a sloping structuro wits s slowly
1 -,7 s7 -l10 moving ice sheet osually resultsi in bendin;j failure or

t a tie ice. Tinn resaltin; ice nlocks are- large in area
41-2438 in comparison to muelt thictross. lwvt wien tae

s ln~ iltton, Criounj iioa, rhawin; rste-, velocity at tho moving ice inceases, the failure node
* r'fnn pronlen, Acolvo cshoars cninges from bonding to sneer or crusnin;, resultin;

'5\ms i olution is arp)lrcs4' to the r'nswin of a in very small nieces. TChis phenomenon has none
-''11 far 611r:n tsp thaw ;tt iii t3 x- ro sni tsc inosity obse"tv,'] both tn tee libonitory and in tee field. As
rtatI. o' ti a'rz-n is) thawd nelia is on'. loev~r, yet, no rnenr~tical treatment has been prnsente. to
it n3 all rmon tcst the tniw strain rot rasy siils eXan1n torn rrsnsirnton. ft. this piper, s theoretical
1 1ne-n-rn. NQo (ict Soldtl.on o, tIe proL:n2 1i farraslotion of tee? problem in presented in waiLc% the
-1 -Irnt! rt toe'cm o. non1-zero !hiw strain and ice s 1e i treated as an ice Oean momnePj igainst a
vniiLo !:ritLy tarti. 7s' tnaw irn.can hivea iSloping Stractoic. The ro,,ulrin; differentil

t;iicr ftect inon l'W care t thaw whIen ;omparedl njuation was solYJ by the finite elemenqt mert]J, an
0
4

te to 'Iinn sol'I* on. Yr. sece cIss eluna tie solutilos is arosenred in non-dinensionil form.
It io. cussP ov -rjreI ict tee a aw t ptv by aT L thin

0-. I122195
THEORY FOR rHE SCALAR ROUGHNESS AND THE SZALIN

9P 2112 TrANSFER COEFFICIENTS OVER SNOB AND SEA IZE
CONTRIjTIr)4 3F SNOW TO ICE SMID3EN Andreas, E.1.

oat r'It : 3t ..-. A. ent 11 Boadalry-layer meteoo logy Jan. 1 917 33 (1-2)
nt 'iLino IJaI Offsnor, 5

'crarice and Arctic p.15'1-
1
8u

'n3Lre?11:11 dpnsnanus, 6o, tiausron, rexas, I str. 1-5 , hots. p.l182-l184 .
11'7. ?,roc'- Iunjs., Vol., 41-2364
-. Yorck, Ant. icoin soc:i-ty of lectanical Isgi.neers, Snow surface, Ice iarrace, Fojhness3 cetticient, Stud
1)1 7 o.133-l 37 velocity, Snow air Int-rta:e, I-,- air interace

3 ns. lthough the b,1lk aerodynamic transfer coefL:icient:s
41-2414 for sensible (in1))And laten)t f) terovr sniw

i-w'tteolic1 -. ' i .70 siieSucrac ' ar'e n'cessarp for accurately
bcecn-;nn 1s, Ice coven s3trenjItn, Snow( (conatrucrion mligthe afi' e'rtjy tndjjet, thj' Save noesI

nat'til1i , ' fre'niez;1, I b at , risa feer, .1nirin; tresjnn, measajrn] rmt'ly. Cil -1 cer, mend:C- oe,ttj 9 r-neosI
Wate-, te:e coverC 0 .ckness, Son. depth ts-ororca no Ehat nreoacts neatral-staonility
Th., mol of now in the constr uction of ico stifle; iS valles or 11a-ni J1)-s fuectiona on te', win) speed
li-casol ; f t is snows that i t nas1 uni2te! valie is a and a soJLace Lojn'~ pstafmetet. Ts'e :cix on tiC
onrrralI :'inforeenn a:] - en~ os~ly by tidling water so1l no etabi hi e ntrertacxii sablayer
at'. -rr-7.1nn tan resulting slorry. fluatins Ia prOfiles; Of t0e scalars, renperaturE and wte vapof,

orJ'ne e-tiiling the Pnerg( transfer during over aerodJynacil mcooti sri rouga uita:es on to-'
fr,-sin? o a water layer. v; a watsr-snow slurry and basin, of a surfw>':.-resewal saol in watch taroaleut
th tLDe involved wirn ach. NirniL ncn tbLcheang elites continually o;cour inasrfce triastoirin;

L ,Laihatil by the insslatmnj property of the snow, scalar coetainant . across; thLeit't~ 1 m) occulli
r)ut i.ow can b' mcil !ft'ctivnly as nitner a levIlig ditffusion. aci;then'1 itt'.facial sa.11yer
or w'!i~'surface. ine snow snauld be of nosfori ruesWith tIe" 1en1-l1 arthMic inertial 115bhpA-r
-'ts a"Iloat nournlel or win drowrd to) avoid definctne Protie 1. p 1,Ic s toe 2rougbasj leniths for tomperatute

te1' 1 awaIy I frOxt tle -0arci ar f Ice . rhii yst] an I wirer- vA por . C on. 2:o-l with a model for the
,sdi-Itely we'i' toe caingT capicity of top ice lia coefficient ovier now adr. seai ice hiss) on ac:tual

:1 rd '. measurements, the.,? roughness lengths lea] to mtme
transfer coefficirros. JE11ns always I few 9arcent
lar ger than 4d.I Sorbt decrease 30onotomal.*Ily With

isroagwind spedl 'ot speeds above 1 xi, and both
increase it all wid speeds as the surfia jets
rasgher. P.oth, r-wet theleas, Are, almost always
between .001 and .3015.
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BP 2196 NP 2200
BARK 31oIIOES AND EOSIO LONG SELECTED RBSER13ERS :OuPAuISO Ofr rHE COPRESSIVE BEHAVIOR 3F NATURALLY
Satto, L.W. et al AID LABORATORT-GROIN SALINE ICE
Environmental geology ant vater scienzes 1987 9(31 Richter-Menge, J.A.
p.143-154 U.S. Army Cold Regions Research aid EngLaaring
35 refs. Laboratory. Special report 3ct. 1985 SR 83-30

41-2495 Workshop on Ice Penetration Technology, 2nd, Bonterey,
Doe, 9.4., ITI CA, June 16-19, 1996. Proceeiags
Shore erosion, Banks (waterways), Frost heave, Fcost p.331-350
weatheri3g, Ice scoring, Ice rafting, Ice push 1DB-108 529

23 refs.
MP 2197 41-2664

IDDEL1I1 THE ELECTROHAGRETIT PROPERTY TIENDS II SEA Ice salinity, Tompressive 3ropertLes, Ice strength,
ICE ID EKIUPLE IMPULSE RAD& AND FIE9OEICT-bDBA[E Stresses, Strains, Temperature effects, Tests, Ice
3LETESkGIETIZ ICE THICKNESS SOUNDIN RESOLTS crystal structure, Ice mecanics, Sea ice
Kovacs, A. et Al A series of unzonfined ant confined constant strain
U.S. kcmy Toil Regions Paser:h and Engineecing rite compression tests were peLforma on :olumnar,
Laboratiry. Special report )ct. 1985 SR 96-33 saline ice samples grown in the laboratory. Tne tests
Workshop on Ice Penetration T:baology, 2nd, R)terey, were done at tacee teaperaturss (-3, -5 an] -10 -) und
TA, Jan 16-19, 1996. Priceiengs two strain rates (2 1/50 and 1/1000 per s. The
p.57-133 confined compression tests were conduZts] i3 a
1DB-lOb 524 conventional tcaxial cell designed ta rap the
Refs. p.1

3
1-133. confining pcessure in cons:ant proportion to the axial

41-2655 stress being applied to the cylinirZlI sample. rue
9OLey, 6.M. Tor, 3.F.N. ValLsau, ..:. ratio of the cinftLILrg pressure to the axil s5tCss in
Ice cover tnickness, Electromgnetic properties, our tests was 3.25, 0.50 or 0.75. this piper
lemote s2nsing, Se ice, Ics iviis, Diele:tcL simarizes the results of these tests and cilpares
properties, Electrical resistivity, Brines, Ice toem to previously obtained first-year sea i:e test
physizs, Anslysis (mathemati:;) ita. We also coaere the crystal structure of the
rwi-phas, dialectric miring nici. results are saline ice grown in the laboraroLy in] niturally
prasatae shoeing the electronagnetic properties of occurEin first-year sea iZe. In general, the
sea ia versu3 depth. Tue mo]led data are compared structursl COmoosition and mezhanical behavior of the
with field imasurements an] sow compaEable results, two ice types ire similar, indicating thit te results
It is also sheen how the model data can be used in obtained from tests on columnar saline ice grown in
support of impulse radar and airborne electromune1i the laboratory reflect the behavior of first-year sea
remote sensLn of sea ice. ice.

BP 2198 HP 2201
VARIABILITY Or ARCTIC SEA ICE DRAFTS SHALL-STALE PRJJECTILE PENETRATION IN SALINE ICE
rucker, W.B. at al Tile, D.M. et al
3.5. Army Toll Regions Resetrcn and Eaineering U.S. AEmy Cold Regions Researzh aid Enyineern;
Laboratory. Special report )c. 1935 SR 36-33 Laboratory. S;ecisl report Oct. 19d5 3B 33-3J
Workshop on :e Penetration Technology, 2nd, lontersy, Wortsiop on Ice Penetration Technology, 2nd, lunterey,
:A, June 16-19, 1996. Proceedings CA, June 16-19, 1986. Proceedings
D.237-255 p.415-438
ADB-lOS 529 &DB-108 529
12 roft. 1 ref.

41-2662 41-2668
Hibler, O.D., III Staves, R.K.
Ice :over strengtn, Peuetration, Ice cover tai:cneis, Pcjectile penetration, 1:e silnity, Ice jefrmitian,
Echo SouDing, Sea ice distribution, Ice conlitions, :IceracKs, Ineact strength, tests, Fracturing,
TlimmtLz factors, Airborne eglipient, Seasonal 4ilitry operation, Models
varIsLt)iS This paper summaEizes the results of a tstia; prOELan

to exAmine the 3efamratioa and fracture a;socLatea
MP 2199 with projectile peretration in saline ice.

OR THE PROFILE PR:PERTIES OF IIDEFORBED FIRST-EIR SEA Projectiles 25.4 en in dlaneter wcre firet into
ICE niturilly-row saline ice sheet in a test pool at US4
Tom, O.F.N. et al ZR8L. The tests erpl)vel three nose shiseS: rLL1
9.5. krmy :oll Reions Psparct and Engineering cone, truncitel cone and full flat. The Lmpact
Laborat)ry. Secili report )ct. 1985 SR 36-3D vlocLties produced behavi ranging from sligit
dorkshop on Ice Penetrstion rehaology, 2n], lonteciy, penetration to oerfodation of the 210-23J mm thick ice
:A, 3ua& 15-19, 1493. Procelinjs sheet.
p.257-333
ADe-lOt 523 MP 2202
hefs. p.

3
25-3

3
0. PORTABLE HOT WATER ICE PSILL

41-2663 TucKec, W.B. et at
Weeks, i.F. 0.5. Army Cold hegLons Resarzh aa EsnineeCing
Ice mzhini:s, Ice structuLe, Ice cover strength, Ice Laboratory. Seeciil report Oct. 1935 S 95-3J
compositioa, [:e deformation, I: cover tLccnss, Ice WorkSnop on Ice Penetration Tecnnology, 2nd, lontarey,
temperature, Ice salinity, Ice sheets, Sea ice, Drift CA, Jun, 16-19, 1916. Proceedings

p.549-554
ADR- 108 S29
a rafs.

41-2676
3Svoni, J.W. 3arfield, D.E. Farr, R.J.
Ice drills, Thermsl drLlls, Penetration tests, Ice
cover thickness, Offshore drilling, Wnter temperature,
offshore structures, Ejuipment
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IF 2204 UF 2209
PH!S12AL PROPERTIES OF SEA ICE DISCHARGED FR3H FRAN 030511f, STNUCT3RE, AND P3OIPERIS Of SEA ICE
STRAIT Reeks, U.P. et al
Go., A'.3. at Ai NAro advanced Study astitate on Air-Sea Interaction,
Science Apr. 24, 1987 236(4820) Acqanfredda di Haratea, Italy, Sep. 28-0=t. 10, 1981.
p.436-43

9  Proceedings. ;eophysics of sea ice. ElitaL by N.
11 refa. OIntarstainer. 3*23 *51 series, Series 8: Pipsics.

41-2836 V31.146
tucker, w.8. New York, Plena Press, 1986 p.9-164
Sea ice, Ice physics, Ice stricture, Fram Strait Rafs. p. 752-164. For anotmer source sea 37-2407.
It is estimated that 84 perceoit of tele ice aziting the 41-2987
Arctic Basin thtough Free Strait during June and lily Ackley, S.F.
1984 Nis multiyeat ice and tant n large pecentiae of ice crystal growth, ice crystal structure, Sea ice,
this ice is ridged or otherwise deformed. while Ice electrical properties, Ice mechanics, Ice thermal
freeboard and thickness data, together with salinity properties, Ica physics, :dain size, :;as inc:lusions,
measurements on cores, usually safficed to distinaish Temperature effects
between first dad aultiyear floes, preliminary
identification could usually is ade on the basis of NF 2210
snow cover aeasursments with snow c;over being such HECEANIZ*L BEHRAVIORB01 SEA ICE
thicker on nultiyear ice. Sores from the top half Hellor, M.
meter of maltiyear floes were generally very mkacn mar) Advanced Study Ir.3itute on air-Sea Interaction,
iara nod wore itransparent mian cores from first-year Acquafredda di "a~atea, Italy, Sep. 23-3ct. 13, 1981.
floes, aige estimates of aultiyesrtfloes, basad on Proceedings. Jeopiysics of sea ice. Edits] ny N.
petrogranbic sn-! salinity chIaateristics of cores, Ontersterner. NAT) ASI Series, Series B: Pnysics.
dii not emceed 4 ti 5 yeats for any of the floes that F'a'. 146
were observed e~xiting Pram Strait. New York, Plenim Press, 19396 p. 165-281

Refa. p.2
75

-281. FOr another source see 38-469.
HP 2205 5 1-2988

PROBLEMS AND OPPORTUNITIES 3114 RIUTER NASTENAY!: Ice mechanics, Sea ice, Ice strength, ice elasticity,
TREAIrHENT Ftemural strength, Fracturing, Rheology, lec:hanical
Faued, s. -. properties, Stresseas, Strains, Analysis3 (nathematics)
Northern rnjis-vr Spruvg1 1955 13(1A
p. 16-20 HP 2211

4 ret;. IT DYNAMICS
41-2955 Bibler5 N.D., III

fat('r tt~atmeflt, 
4

1-e ttt'1Itb?5t, 3lulgen, Freezintj NhrO Advanced Study Institite on Air-sea [nteraction,
Acgzafredda di Marstes, Italy, Sep. 24-Oc:t. 10, 1981.

BP 2206 Proceedings. 3eoptkysics of sea :cze. Elite] by N.
ICING; AND #IND LOADING ON A SIMULATED POWER LIE Untersterner. NATO ASI series, Series 3: Psysics,
oDVO . -. 4. 2t 11 Vol. 146

'icithern eng iler 5pm leg 1935 13 (1) New York, plenun Press, 1336 p.5977-640
p. 23-27 aefa. p.63)-6a). Pot another source see 39-896 Or 147-
13l tefs. 308)5.

41-2967 41-2995
Ackl~y, 1.. Ice mechanics, Eheolo0;y, Drift, Plasticity,
Pour I tri 1 inj1, 1 7c 1oals, din 1 ,cos Ice: Tuermodynanics, Oce-anograpiuy, S's i' a I-' itin

acitilid-r line sunport; Ice? air interface, 1ce strength, I=- :Over thicirass,
Ice models, Sea water, Antirctica--Weldell sea

9P 2207 Essential aspec:ts of sal ice dynamics Of ins Arctic
ADVANC-ES IN IC:E MECHAICS-- 1997 and Antarctic on too -geopbysical 3cale dere revievel
711rt trsa CSEI11 IIymposir asP Fzhibhit on 3ffshor- and the role of ic- dynamics in air-sea-ice

''r an l - as) rtr c tginearini;, ts, Houston, rX, anteractior was drhuse3. In reviev is divr.i into
%ri. 1-5, 1397 the tollowiag conpaneats: fla) siscussion of raie

'Jew York, an'r' asn Society of 'lecsnarca nie'? S. momentum balance dscribivg ice drift, b) so
1947 '49D eaumination of tha nature of seaic rC: LreOloy Or th-
'a!f ;. I IL a V1 ani ps-'! -.. 12n geophysical Sca10, c) an soalysis Of 'be reiat~onshrp
rhEm asp betwee!n ice stcrength asP X:ca thicknessi

41-2929 characteristics, asP d) a JLrScU~ion oif toe role at
a:;. ~ -~ , 'ice dynamic; in t!.? atnoSPaere-ice-oc"ao1 sj~teJ.
I"' 2 - ---- Seause,; Of the U%1i UC, hr~ly 1,3:.lin11, rstaie srLa
's~~~i ngs t ? r - - -'ci c ssict1i, v Pc-]; i titrat n ix i v'- to ui

I t ia L ratifiatio 1 r i0 ii -' a 1- t Lill 55 11i Ir - hN0t~o ir
de fit1ion. n1'-1 ta L a at L ir ar Ii Q ll1strot:'i batsi

MP 2204~ b y aaIy tic: a sout! Ina , h~ ne m a CII) 3' , _I~ rist
ASIA4-ES I4 SEA 1CE 950833725 IN THE US& I! ai 1troan, tA t)- r a-I'. I y nsra>-, is a

I, ". :. . t !I I anear'-i'e-)c ae 12;i t 'Ra isa] n ti-gh ' 1Jt of
atxn'"at I I s: , 'j .n-4 ncjIt aon Uftonr ieiA :i;ks t' nea~ia -ao iii; iscluiin] a zuil]

ti :5 is' 1 , i-. 0airS, : a- :);-. r- sun -a 1 c'1- it, r ta rCt I C - ' ali d-
I I T-- iia . ]A 5i a ' in i- 3or d; iS n s aL

--'-is, 13 ~i. by 3. . 'LThan, '..~n
- t sf'?'chaslcsi Heie rN 2212

MEYASUREMENTS OF Htr'isACTIVK INDEI SPE1:RA ives SqOW
10>t'', Andreas, E. L.

41-2933 SociePty of Pioto)-,t Ica111 iLstrsnintat-I a tla et-O.
oxi, S.F.*. Proceedings Ast. 148-5 VoL.4a2

17- ;racs Ice str'ar;gr, ;en ice, Ice lads, p.2
4 8

-
2
6
0

7ffsiora sitructures, Ice Physics, Ice solid interfnce, 33 refs.
_.ri1f, ZsPmenSiVe properties, 4oels, Petroleum 1-2984
industry Refraction, Optical phenoasna, Turbale nce, 3now
a brie!f rev1-i f 3igriticunt advances in the fiel] of optics, Snot air interface
sea ice lechlaniCS In the United Staten is pre~sentel in
tabs5 caper. 2mppassis is on ice forces on structures, Ue 2213
is, th? subject relates to development of oil and gnu IRaNspoar or NATER IN FROZEN SOIL 6. EFFCtS OF
resurces in tie southern Pafort Sea. the main rEHPERATDRE
topic!s disc-ussed here ar' me-nanical properties, ice- Nakano, V. at ul
struc:tarn interaEction, Mi-'elrng of Sal ice drift, nnd Advances in mater resources Mar. 1387 100a
oil indus.try r: eech activities. Significaut p.44-iO
advances in the determination of ice properties nra 9 refe.
tine ]evslopueit of testing procedures to obtain 01-3319
coms start results. Doing stiff testing machines, rice, A.RH.
rearc1La-ts have been able to ilentify tae depenleace Soil water migration, Diffision, fapor diffusion,
if tanoile an] compressive strengths on different Unfrozen water content, Frozen ground tempeature
parateteth. e.4., strain rata, temperature, grain
size , c-aiai orientation, porosity, ad state 3f
stress (uniaxial or multiaziaL). Now reliable datn
'mist on the tensile and compressive strengths of
first-eair an] multi-year sea ice.



30 ---NISCELLAIROUS PDLICArIOFS---

IP 2214 RP 2216
%N-SIrJfIJRIAHL COMDDCTIVIkU JSISORREITS EFFEC? OF OSCILLATORY LOIDS O THE BEARIE) C&PACITY OF
Atkins, p.r. FLOATING ICE C3VERS
Alaska. Dept. of ransportction and Public Kerr, A.D. at al
Facilities. 3eport June 1983 FMRi-&K-RD-9i4-6 Cold regions science and t?chnololy Apr. 1)67 13(31
3
8
p. p. 219-224

3 refs. 9 refs.
41-4070 91-3332

:onstraction materials, Thermal conductivity, Soil Baynes, F.D.
physics, Thermal insulation, rhermistors Icing, Vehicles, Static laids, Ice loads, Ice cover
This renort describes a sethoi for using commercially streanth, Dearing strength, Oscillations, Tests
available thermistors to make In-situtherail Parted vehicles with running anjines, or motor driven
conductivity measurements witi -nuomly 2vnlibl machinery, subject an ice :over t3 a stati: load lnd
21act[jni ,apipaent. .ne eahisis is an asa of a to a relatively small osciilat , _ frle, _
siagle thermistor to me.sure thermal conductivities of caused by the moviag parts. Since for the driving
soils and building insulations. Calibration freluencies in question the dominant feature is
techaigues ire explained and examples provided, fatigue Of the ice cover, while It is underloin; nan-
Limitations on this technigua are liscussed, incluling elastic tiM-dependent deflections, an experimental
ateCial gCLi sie?, amoont of material neead far a program was initiated to sicudy this phenomenon by
valid measurement, and temperiture stability running a Series of tests in One of the :ld rooms it
necessary. Soecific examples of te use of tis CRREL. An electronically Iriven soaker plied an the
techaiole ire provided for bath soil measurements and ice cover was Qsed to simulate the dyaasic case. A
building material measuraemnts. Data analysis is loading device of the same weight and bas? shape was
discussed, including a statiitical approach to finling use] is a static control in the tests. Elar test
the tiErmaL conductivity in large volumes of material. consisted of placiag these tw3 3bjects an an ice cover

and recording how their vertical displaceants Vary
witl time, fOr a fixed driving fregoency of the

IP 2215 shaker. A comparison of these two curves estanlshed
INTERA:PION OF 3RhVEL FILLS, SURFACE DRAINAGE, &ND the effect if the oscillating force component. Eight
CLMRFS f1r8 PERNIFROST TERRAIN tests were coaducted. It sas found that for urea ice
Brown, J. vt al covers and drivin] frequencies of 1, 10 and 33 Hz (63,
Alaska. Dept. of rransportation ant Publi: 630, and 1800 rpm) the vibrating shaker increased tae
Facilities. Peport Jan. 1984 AK-ED-84-11 vertical downward lisplaceaents and sibstantially
33p. decreased the tine to breakthrough.
24 refs.

41-4072 RP 2217
Brockett, 8.E. Howe, K.E. IZE NUCLEATION ACTIVITY OF &NTARCTIZ SARIE
Permafrost beneath roads, Culverts, Embankments, MICROORGANISMS
Drainage, 3ravel, Thermal insalation. Thaw depth, Parter, L.V. et al
3round thawing, Permafrost taermal properties Antarctic joural of the United States 1)35 20(5)
During the summers of 1911 atn 1482, the tnam regia p.126-128
of gravel roads and the 3etfrmeance of culverts were 12 refs.
observed in the Prudhoe Bay aid Kuparuk River 41-2955
3ilfields, northern Alaska. This relatively flit to Sullivan, C.W. Faest, T.i. Ackley, S.F.
gently rolling coastal plain is :overed by saailld Sea ice, Algae, Nucleating agents
laes, lrained lake basins and interconnecting ice- A brief review of recent research leads to the
wedge polygons. Depth of seasonal thaw of the conclusion tait scavenging is the mechanism by dhich
predomiantly fine-grained soils is less tman 53 cm. microorganisms are incorporated in salc c?. Initial
the perafrost temperature is about -10 C. I stulies are presented of the relative ability of
combination of visual frost tbe readings in] melted sea ice and pure caoturen of ice algae and ice
temperatura measurements were obtained in the casdled, bacteria to nucleate water droplets. Details of tnis
in an area immediately adjacent to an insulated process are expounded.
culvert, and in areas undisturbel by construction.
3ravel roa's Uo to 2 m thick thad completely and toaw SP 2218
penetrates into the consoliiated active layer. Where PRELIMNAER! SISOLArIOI OF IrE FaRgirIr3 A INFILLING
depth of thaw exceads the thickness of the active OP SEA ICE GOUES
layer, ice-ri=h permafrost begins to thaw. kdjaceat Weeks, W.F. et al
to the roads, newly formed surfae troughs indicate Environmental Studies Revalvin4 Funds. Report Dec.
melting of the underlying ice wedges. Shallow 1986 No.49
impoeniments form on the upslope sides of rols mnce Workshop on Ice Scaur Research, aillary, hits., Feb. 5-
culverts have not been adeguately sited or installed. 6, 1985. Proceedings. Ice scoor and seanel
lore standardized practices far :ulvert placement, engineerLng. Edited by C.F.M. Lewis, t ail
installation, and maintenance are desirable to p.259-268
minimize disruption of natural drainage. 6 refs.

41-3118
ructer, W.8. Niedoroda, A.
Sea ice, Ice scoring, 5arine deposits, Ocaa bottom,
Sediment transport, Distribution, 4odels, Camputer
applications, statistical analysis, Balufort Sea

HP 2219
CORPS OF ERNINEERS SEEK ICE SOLUTIONS
Frankenstein, 3.E.
Wisconsin professional engineer %pr. 1487 28(3)
p.

5
-7

5 refs.
41-3140

LaboritarLes, Ice mechanici, 4odels, Ice pressure,
River ice, Hydraulic structures, Ica jams, I.S. Army
COREL

IP 2220
on fSfIrATIWG ICE STRESS FOR RIZR 03 ICE DBPORSITION
AND CURRENT NI&SUREMENTS
Lepp~ranta, M. et al
U.S. Army Cald Regions Research aid Enginaering
Laboratory. Special report mar. 1486 SR 86-03
p. 17-19
ADA-172 265
4 refs.

41-3)55
Hibler, N.D., III Johannansen, 0.
Ice deformation, Ice edge, Ice mezblsucs, Oc:an
currents, O:a3o waves, Wind factors, Stre3sea, Drift
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NP 2221 IF 2225
CRYSrAL STRBSZ?2 OF FRAN STRtrT SEA ICE sVIEDoems SAN AND SEA ICE: A stnras BEPOR!
Gov, &.3. at 31 Reeks, V.P.
U.S. &ray :olli Regions lteseir:h tal Esginacari California. Institute of Technology, Passlama. Jet
Laboratory. Snecial report lar. 1935 SR 96-03 Propulsion Labarat:ry. JPL publicatiau July 1, 193
p.20-2) No.93-11
ADN-172 2bS NASA-CR-173 185
a rofs. Spaceborne Imaging Padar SymposiuAm, Pisadenti, CA, Jan.

41-3D56 17-20, 1983. Procaedings
Tucker. W.5. Weeks, W.F. p.113-115
Ica orystal structure, Sea icea, Ice zopasitn, X814-161412
Ftizilt ie, Ica melting, Shoe ice, Frau Strait N 1-37

Set ice distribution, Remte 3asing, Ice z~aditions,
NP 2222 Ica mechanics, Ice surface, I7e COVer thickness, Snow

AC303rtZAL REFLECTION AND SCATTERING PEON THE temperature, Wind direction
umbili(S109 R 4 AOArOfi- - &OWEf SFk !-!: !?A71EmFT8f
&RD PREDICT'IONS NP 2226
;tarbton, 7.K. et al REFERENCE GUIDE FOR BUILDING DIAGNOSTICS E30IPRET AID
Acoustical society of Amn Ei::a. Journal N.ov. 1936 TECHNIQUES
30 (5) OcKenna, C. et al

p.43-19 U.S. Air Force Eni,.neeriu3 and Sp:vice; Ceorer.
30 t~fE;. Technical report July 198i DEB-TR-36-06

41-3068 
1 4

8P.
. s.-. , Ni.J. &Dk-179 142

1: a sai , .i ie7, ic:e bottom satfiap, A::oujtL:c Refs. p.1
4
2-14

8
.

~.±~iEsOUnd t:asmI_,S~i)L, Scdttejflj 41-33,19
A~oustical refle:ction an] sca3ttojig propertas of the NuOLs, R.
i:lrsil ii adefimed sea ice whacm Was 9grows in in Baildings, Ilbor c:limate-s, lliuaas, il~teng, A L
-1tioorsou 001i 3tukliel. EIc amplitude 1 3kage, Ventilation, 91eaiunraag instata-.nnts,
fll-tutitC:: of nOiZ~aI incilicez~ sonar pings (10D-300 Engineering
kliz) dM" - 'asurpi as tri, sonars novel horizontally
ual?,t 3' S-? and isczumlitei into echoa amplitulde NP 2227

n,! 8j::- preabbLity lenSity func tion CLASSIFICATION AND LABORAT3RT TESrIFG OF iRZIFIALiLT
(P 1 -_t tn t-1- ddai uD1 thm? resultant FROZEN GROUND

.ea~, 9tALIMetre ve: cnmoin?l with the? Eckart Styles, F.8. et a!
-aut~js:tterjn 34 th?-aLy rn estinate in faa Journal of :old rv;ioas ea4n,,aeeiag qlL. 1487 1(11

iDUgUI'i )f the WarPi/I::e interface to be 0.3 am. p. 22-148
Qeceis", t i thin Sectivns saowed the ice to be Refs. p.45-4

9
.

pat-mis air' D~md',lp at tue i~itarfia:e with dendrites 41-2766
M: L41i-i, it lppeurel that the dendrites Strain tests, Froz-n gr:uic:i tcenjth, Sixi treezinj,

totol h, rcatt-Lin3. rie avaga reflection Artificial freuZIO3, Sal1nity
w1-: of th. orider ).03. rh? low rtEaion The proposed gciia1es for classifyinj acifl: ,illy

f'ir'(1.3cozd .' t.o the 0.35 value whi:76 irs frozen grouod area 0:1 o the -_'Lei diL
[.i s L-On., tire bulk PtoPortleS Of Sea 1:c?) Was Zliasification Sysica%, witi tha allitiocn 3f salinity

ittriitJ to tlUic 1sritX: Stiuctuter waict Was porou1s evaluation. For t~sting frozen soils in taca
an' iz-Dail at the ntar/i'ca interface. From tha laboriaory, it IS eomue that: aziat 105dID;

iit* uin :dolln. IDor, 10teinad, hence, ecso) attain rates b? 0.1 and 11/mii.; zcoistant OttOss
flu toitia-ri , OL qormil ir71-idace sonars :of vsriois loadlings for creep testisg be 73, 50, 3U, imd 117 or

iraa l: r-A *aocidL.tas Vece 116 predicted. the strength viluv obtaxts d finn tn- conttinti tl.Atn
rate test perfo-rmedJ at 1%/onn; temperarures of ta..

MP 2223 tests he -2, -5, and -10 C; the test specimen ae
VERAFZc'.rC:) TESTS FOR A STIFF INCLUSION STRESS SESSOB lad size be a right circulir cylinrir withb height-re)-

4 ±1diameter ratio of 2 or mor, iaida diameteaL b.± at least:
a 1 urn ±1 of rD:K nonanics ini mini 10 tialf- that om L-m largest SOLi l patile .±.

cd g,-ompzhanic3 ab3tractsi Feb. 1937 24(1) spacimeania caps n- librrcated where psoe '
tie test loadiag qyftpm haie a Itf±s t L±s five
times that of r.1- acer spei-'

41-3321
MP 2228

77 r-,Stcii 1 natrr ur ifl in-atrcrnm-nts, sIENrIFIC C.ALLF65ES AT HE
ian:.-;,In~i li ~5Wplch, J. p. et al

Sea teechnology 47 ,

Mi, 2224 p. 23-26
CHE91:kL SDLUTIONS TO THlE CHE1ICkL PRDBLEN 1res

-! i ., , :, :.91-3408
as !11: .1 111s onn .'s 4 ta, ;ct. 6-3, 1965. Dplr .-. L3hiaic<, A.

It , . I.. Lfr It r,- fl07ac ?KPer'fceovidc Arrtic landscca-e!., tesearcon proj.?ct4, ?!mOtc c.
fi rIce suiface, Sinacw :ur1aj, r-rovvo
- - i.'.'-rc _outt-il, Canada, 1431,

4 1 NP 2229
EFFECr OF SNav ON VEHICLE-ENESlATED SES5IZ SIGSATDES

Wit Frt!-- s icr.. ,. Alb-rt, D.,-.
41-3194 oo~xa mco-c c:m. jnutnai 41%. 13b7

Pee-sa *Ict'.sr -r~ra ±3i ;~, 3- 1 rting,
1; ................ f :'i' .c'a'- -3 It 1q 5~57

-~~~~~~~~~ ,,-) 3. L-;-. 3 5. ?-Sa' :-±m .e 4 -31, 40- 1r-u.

V.-.,- -- - . 41-3687

ti O
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IF 2230 NP 2233
ABUBSLZI$ RICIFSTALLIZATION It LAB3BAT31T &NO LABORATORT IVITSTIGATIORS 3? LOW TEMRPERATURE CRACKIN
9IIfRALLI DIFOOBD ICZ S9SCIPTIBILI!T OF ASPHALT CONCRETE
Ga. 4.J. et sl Jan0o, V.C. et al
loernal le physique War. 1991 48(3) Supplament Paving in cold areas Mini Workshop, 3rd, 3ttiwa,
p.(C1|271-(C1f276 Ontario, July 20-22, 1987. Proceedings, fol.1
With French summary. 9 refs. Ottawa, Ministry of Transpertation ani comlunications,

41-39S7 July 1987 p.397-415
Sheehy, f.s 8 refs.
Recrystallization. Ice crystaL structure, Ice With Japanese summary.
deformation, Ice strength, Ice crystal nuclei, Ice 41-4030
melting. Pressure Chsaberlain, E.J.
Results are presented of annealing recrystillization Bitiminans concretes, Low temperature tests, Concrete
in b)t3 atarally and laboratory deformed ice. rhin strength, Thermal stresses, Cracking (fracturing),
section techniques were used to follow the progress of Cement admixtures, Strains, Temperature effects,
recrystillLixtion which, in tee case of highly Rheology. T2sts, rensilu properties
compressed ice pellets annealed at -3 C, showed thit A laboratory test arogram to stidy the behavior of
is soon as any new crystal was nucleated in the asphalt concrete at low temperatures is unlrway at
aformad ice matrix it r3tained its lattice USA ZRREL. The effects on strength and taermal
orientation over tie duration of the stresses and strains, of temperature, temperature
recrystillization. Laboratory annealinq at tmbiant cycling, tensile creep, types of asphalt cement and
pressures of highly deformed, strongly oriented later the inflience of additives are inLuaded in this
crystal ice from cares deep in the Antarctic Ice 51eet investigation. The results from these tests will be
resulted it growth of very large crystals exaibitiig c- used to evaluate, validate and modify two existing
axis Eientations very much degraded with respect to thermal cracking models. After verification in the
the original ice. Textures sAo fabrics of the Same laboratory, the models will be tested in the field.
ice annaild at 203 bars confining pressure :losely If either model is successful, it is expected tat one
resembled taose observed in ice anlergoing dynamic will be incorporated in the overall Carps of Engineers
(annealinq rac=ystallization at 190-200 bars design procedures for asphalt concrete pavements.
overbarien pressure near the base of the ice sheet,
which at this location in Antarctica was at pressuCe IP 223
melting. (Auth.) SrTATMENT OF RESEARCH WEEDS TO ADDRESS aIRPJRT

PAVENE? DISTRESS
HP 2231 Vinson, T.S. et al

RESTRAINTS 3O THIS SECTIO AIILESIS 3F GRAIN GRORTI [1 Paving in Cold Areas BInl iorkshop, 3rd, )ttawa,
DESTRAIRED POLICRISTALLINE IZE Ontario, July 20-22, 19d7. Proceedings, Vol.2
3ow. 1.3. Ottawa, Ministry of TransprtatLo and :oiasicatious,
Joarnal de physique Mar. 1981 43(3) Supplement Jaly 1987 p.981-1012
p. (C1)277-(C11231 11 refs.
With French summary. 8 refs. With Japanese summary.

41-3958 41-4350
Ice crystal growth, Ice crystal structure, irain size, Bearg, R.L. Toaita, H.
Air ?ntrainment, 3ubbles, Tests Airports, Cold weatner performance, Paveamnts,
rests #are perforaed at -1 : to evaluate the effects Cracking (fracturing), Frost heave, Ie :ver effect,
of a free surface ind the thickmss limensions of thin Snow cover effect, Thermal stresses, Oearing strength,
sectios on the growth of grains in fine-grained, nore- Freeze thaw cycles, Damage, Drair.i;e
rich, strain-free colycrystalline ice. Results show In early fall 1984, the Faieal Aviation
that naqligiole growth of grlins occurs when the lain Administration (FAA), fundd the 0.S. Army -old
size 3f grain3 is more than 1.5 to 2 times tie section Regions Research and Engineering Laboatory (OSACRPELI
thickness. irain growth in ticker sections was to conduct a study af airport pavements in :old
significant for the fact that grain boundary regions of the United States. At OSA:RBE5s reguest,
migration, leading to 3-4 fold increases i2 average the American Associatiou of Airport Executves (AAAE)
grain size, was virtually unaffected by the pr?sanc sent a guestionnaire to over 325 general aviation
of larga numbers of bubbles il the Lc. Nor was tiere airports in cold regions. The results froa over 203
any evidn:a to indicate toy :on:antratLng of babbles responses were compiled anJ evaluated and over 20
along migratinl bounlarias. ;rain b3undary grooving airport managers ware contacted for additional
was a cuaractaristic feature 3f most sections details. Site visitations were made to 3i tirports to
undergoing grain growth. Thi3 implies actual obtain additiolal information. The most :amon
migration of grooves during 1:aia growth. Tie fact pavement problems identified in the stuly were
that tie total length of groaes decreased with assciated with non-traffic-related phenomena and
increasing grain size also impites Some process of included: (1) pre-exasting cracks rmflectn; through
gr3ve :ons1mptiLo during grain growth. three- asphalt concrete overlays, (2) thermal : r17ng and
dimensional Irain growth masurements in bulk samples (3) longitudinal cracKing. Most of the airports
compire favorably witn those obtained from 3ectio3i experienced (11 water pumping up tbLouga tcraks and
two to three times thicker thin th' wean grain joints in the pavements during spring thia, or (2)
diameter. (kuth.) additional roughness due tn differential frost heave

in the winter, or both pranlems. Many airport
NP 2232 managrs reported that debris was generated at cracks

CHE991:L PROPERTIES OF SNO II TaE N3Rr9EASTEBR OWITED during the winter and spri2g. Pavement problems can
STATES often be traced t3 the evolutioaary history of general
Kumai, M. aviation airports end the lack of consideration for
Journal ]e physiqu2 Mir. 1937 49(3) Supplement site drainage. Based on the recognition of these
p.(C1)525-(Z11530 problems, several future research pLograms are
With French summary. 7 refs. ideatified.

41-3959
Snow :oposition, Chemical properties, Aerosols, kir HP 2235
pollution, Scanning electron microscopy, Snowfall, SOMMARY OF PROPER COLD WEATHER PAVERENT REPAIR SETH OS
Rind direction, X ray analysis, tons, Unitad States-- Eaton, R.A.
Nem 4aipshire--Hanover Paving in Cold Areas lini Worksnop, 3rd, Ottawa,
Samples of fresh snow frm Halover, N.H., were found 3ntario, July 20-22, 1917. Proceedings, Val.2
to be slightly acidic, with Pi ranging from 3.56 t3 Ottiws, Ministry of Transportation ani Coaminications,
5.63, and bad electrolytic; aductLvities in the range July 1987 p.1013-1027
2.52 to 80.0 micros/cm. snoafalls accompanied by 5 refs.
southerly winds frm densely .opulatad areas averaged With Japanese summiry.
about 3 times higher in hydrogen ion concentration and A1-4351
electrolytic :nductivity thain snowfalls accompani3d Pavements, :ld weather coastructioa, BitmiDOUS
by northerly winds from Less )opulated areas, conctetes, Damage, Road maintenance, Freeze thaw
Particl~i found in fresh snow examined with a scanning cycles, Drainage, :onstruction materials, Zompaction,

electron microscope and an energy dispersive X-ray Eguiplent, Sealing
analyzer were ast frequently soLl mineraLs, wta lome Currently available portable construction eguipment
fly 2sa particles, and occai3nnlly diatoms and can provide hot asphalt concrete on a year-round basis
pollen. Sulfur-ri=h black pacticles were presumed to in cold regions. This permits rapid and permanent
be from local oil-fired nesting and electric p)wr repairs to pavements if potholes occur or utility cuts
plants, while siLi=n-rich fly aeh particles were are ade when the local hat asphalt concrete plants
assnsel to have originated at distant coal-firad are closed for the winter.
electric pover plants.
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1P 2236 NP 2236
PORIMSE EOt-1ATS ICI DRILL OKA31OSfUC ICS-OCEAN 9ODML
Fucker. R.B. at al Hibler, W.D., III at al
Cold regions scieace and tecaaology Jums 1997 15(1) Journal of physical oceanography July 1937 17(7)
p.

5
7-61 p.987-1015

5 refs. For another version see 41-2676. 35 refs.
41-4216 41-4208

Govoi, J.0. Bryan, K.
Ice drills. Thermal drills, Penetration tests, Ice Ocean curreants, Sea ice, lce Eater iuterfac,
cover thlcmeass, Offshore drilling, later temperature, Eathematical models
offshore structures, Equipment A cmopled ice-ocean model suitable for simulating ice-
a portable hot-water drilling system has been ocean circulation over a seasonal cycle is developed
developed for conducting detaiLlel thickness surveys of by :oapling a dymauic theraodynaaic sea ice model with
aulti-year sea ice. Primary coaponents of the system a multilevel baroclinic ocean model. This model is
are a propane-fired aster heater and a twin-piston used to investigate the effect of ozean ciculation on
pump which is driven by a small gasoline engine. then seasonal sea ice simulations by carrying oat a
assembled, the system is mounted on a sled which =am siaulation of the Arctic, 3reenLad and Norwegian
be novel across relatively smoth ice surfaces by to seas. The 3cean model contains a linear term that
persons, the system components easily fit inside a damps the ocean's temperature and salinity towards
BEll 235 or 212 helicopter for movement to other climatology. the damping term was chosen to have a
locations. A field program is April and lay 1986 thre-year relaxation time, ejuivalent to the
proved the viability of the system for rapidly adjustment time of the pack ice. to dampLn, however,
penetriting ailti-year sea ice in relatively cold was applied to the uppermost layer of the ocean model,
ambient temperatures. The prototype trill penetrated which is in direct contact with the moving pack ice.
ice at rates of 3 a/min. i 43-ca-diameter ring :ai be This damping procelure allows seasonal and shorter
guictly substituted for the normal drilling probe, time-scale variability to 3e simulated in tse ozean,
rhis ring is useful for making larger holes throuag but does not allow the model to drift away from ocean
the ice for the release or re:overy of instraments, climatology on longer time scales. For the standard
Overall oerformance of the drilling system was highly experiment, an initial integration of five years was
satisfactory during the field investigations. FatAre performed at one-day time steps and a 1.45 leg by 1.45
system. hoaever, will incorporate fuel oil burners leg resolution in order to obtain a cycle eBaiLibrins.
and hilner-preesure pumps to achieve higher For compariso2, a five-year simulation with an ice-
penetration rates as well as to take advantage of aore only model, and shorter one-year sensitivity
readily available fuel sources, sLalations without surface salt fluxes and without

ocean currents, were also carried oat. Input fields
NP 2237 consisted of climatological surface air temperatures

RiVER lIVE RESPONSE TO T38 FEICTION-INBBTIL SALAaC1 and mixing ratios, together with daily geostrophic
Ferrick, M.;. et al winds from 197). 3perational features of the model
National Conference on Hydraulic Engineering, are described and an analysis is given in terms of the
williazeburl, 7A, Rug. 3-7, 1387. Proceedings advance and retreat of the ice edge, ice melt fluxes,
New rork, kaerican Society of Civil Engineers, 1987 heat transport and atmospheric heat balanze. (Ruth.
p.764-769 mod.)
2 refes.

41-4222 SP 2239
Asce, 1. CEEHICAL FRACTIONATION OF BRINE IN THE ICIORDO ICE
River flow, later waves, Nave propagation, Friction, SHELF, ANTARCTICA
Unsteady flow, Ice jams, Ice breakup, Flools, knalysis Cragin, J.H. et al
(matbmatis) Journal of glaciology 1995 32(1121
the :hat;gia character of the solution of the Saint- p. 307-313
Venant equations for river flio problems with the tith French and German summaries.
inenasionless parameter F(E) reflects a changing 21 refs. For different source see 38-695 or 13F-28806.
bhlacce between friction and inertia. I linearize and 41-4281
place these eguations in nonlinensional form, and Saw, k.J. Kovacs, A.
obtain solutions or consider the structure of the Ice cores, Ice salinity, Ice composition, Ice selIves,
solutia i2 different ranges of F(I). the solutions Ice physics, Aatarctica--Ncfurds Sound
for inettia-dominated flow ant for friction-doimiated During the austral summers of 1976-77 and 1978-79,
flew have similar form but re~resent fundasentally several ice cores were taken from the Hclurlo Ice
Oifferent ohySical processes. In treating the Shelf brine zone to investigate its thermal, physical,
transition between these extremes I identify and and chemical properties. Chemical analyses of brine
)btii expressions for the frictional attenuation of samples from the youngest (uppermost) brine wave show
disturbances transmitted by dynamic waves, that, except for the advancing front, it contains sea

salts in normal sea-water proportions. Further
inland, deeper and older brine layers, though highly
saline (S>200 per sill). are severely depleted in
(SO)2-/Na ratio being an order of magnLtade less
than that of normal sea-water. Consideratiom of the
solubility of alternative salts, together with
analyses of sa, KS, :a2+, fg2e, (SOS) 2-, and Cl-
cnc=entrations, shows that the sulfate depletion is
probably due to selective 3recipitatiom of mirabilite,
*a2SO4.10823. The location of the inland boundary of
brine penetration is closely related to the depth at
which the brine enzounters the firn/ice transition.
However, a small but measurable migration of brine is
still occurring in otherwise impermeable ice; this is
attributed to eutectic dissolution of the ice by
concentrated brine as it moves into deeper and warmer
parts of the ScHurdo Ice Shelf. (Aath.)
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NP 2240 8P 2242
UITSICAL PEOPRtTIlS O 5$0lER SiS ICE II TOF rmAB ROL Of FLOE COLLISIONS ii SEA XCR RHEOLOGr

STRAIT She&, H.L. et Al
Tucker, I.M. at al Journal of geophysical research June 30, 1987 92(C7)
Journal of geophysical research June 30, 1997 92(d7) p.

7 085
-
709 6

p.678
7
-680

3  
21 refs.

37 refs. 41-4263
41-4238 Hibler, M.D., III Leppiranta, M.

Gow, A.J. leeks, I.F. Ice mechanics, Ice floes, Ice edge, Ice deformation,
Ice physics, Sea ice, Ice adge, Snow cover effect, Ice Stresses, Uheology, Mathematical models, Pack ice
cover thickness, Ice salinity, Ice crystal structure, a callisional rheology for an idealized two-
Seasonal vlriltioM3, Fram Strait dimensional flow of a fragmented ice field is derived.
The physical properties of sea xae ii, the Fram Strait rhis fragmented ice field is modeled as an assembly
region of the Greenland Sea ware examined during June of identical smooth disks. Collisions between
and Jly 1)94 in conjunction with the larginal Ice neighboring disks are caused by the mean deformation
Zone Ecperinent field program. 9ost of the ice field, these collisions transfer momentum waich
sampled within Fra Strait dicing this period was prolu:es the interial stresses in the deforming ice
multiyear. Thicknesses and other properties indicated field. By equating the collisional energy losses to
that nome of the multiyear ize was older than 4 t) 5 the deformational energy, a relationsuip between the
years. Snow cover on the multiyear ice avereged 23 stress and strain rate is guantified. r demonstrate
cm, while that on first-year tce averaged only 8 =a the essential idea, an analytical derivation is first
deep. rbis difference may be related to enhenced given under quite restricted assumptions. & Monte
sublimition of the snow on the thinner first-year ice. Carlo simulati)n is then developed to provide a more
The salinity profiles of first-year ice clearly snow general approach for tne analysis. It is found that

the effects of ongoing brine Irainage in that profiles the collisional stresses are proportional to te
from cores drilled later in tee experiment are suare of disk diameter and the suare of the
substantially less saline thao earlier cores. Tmin deformation rate. The magnitude of stresses is also
sectiso examinations of crystal structure indicate found to inzrease rapidly as the collisional
that about 751 of the ice consisted of conjelation ice restitution of disks increases. The collisional
with typically columnar type crystal structure. The rheology yields zero tensile strength. rae associated
remaining 25X consisted of granular ice with only a normal flow rule commonly used in the plastic rheology
few oczcurences of snow ice. rhe granular ice is not valid in the collisional rheology. It is found
consisted orizarily of frazil. found in small amounts that the collisional stresses are very small.
at the top of floes but mainly observed in multiyear Consequently, the resulting stress divergee is
rilges. The horizontally oriented crystal jjaxes estimated ta be much lower then the air stress
showed vartus degrees of alilament, ranging from no typically encountered in the Marginal ice zone.
alignment to strong alignments in which the alignment R wever, these collisional stresses become singular as
direction :canged with depth, implying a change in the maximum compactness is reached, indicating that a
floe orientation with respect to the ocean current at different mechanism may exist in that extreme.
the ice-water interface during ice growth. Evidence
of crystal ratexturing was observed in the upper meter NP 2243
of nearly every multiyear core. This retexturing, COLD REGIONS ROOF DESIGN
consisting of grain boundary smoothing and nearly robiasson, W.
-ompleta obliteration of the ice platelet-brine layer Military engineer Aug. 1)37 No.5

1
6

substrazture, is attributed t3 summer warming. p.45
7
-458

41-4277
NP 2241 Roofs, Waterpro)fiig, Icing, Snow slides, Design,

MESOScALE SEA ICE DEFORNITION IN THE CAST 3R1ENLIN) Moisture, Cold weather construction, Watersheds,
MAR INAL ICE 9OE Construction xaterials, Drainage, Polar regions
Leppiranta. M. et Al
Journal of lenohysical research June 33, 1937 92(:7) NP 2281
p.70i0-7070 CRINGES IN THE SALINITY AND POROSITf OF SEA-ICE
23 refs. SIMPLES DURING SHIPPING AND STORAGE

41-4261 Cox, 3.F.N. et al
Hibler, M.D., III Journal of glaciology 198i 32(112)
Ice mehanics. Drift, Ice floas, Ice conditi)ns, p. 371-375
Ricr)waves, 0cean currents, Ice edge, Analysis 7 refs.
(mateematizs) With French and German summaries.
In tdis paoer, sesoscale (10 Ki) ice kinematics data 41-4291
obtained during the drift phase of the 1983 larginal Weeks, W.F.
Ice Ione Experiment are analyze. Tee measureent3 Ice salinity, Porasity, Sei ice, rransportatLon,
were male with a microwave transponder system accurate Storage
to batter than 1 m. From the point of View 3f A theoretical examination of salinity and porosity
granalar media theory, the ice pack was close to changes introduced in sea-ice samples by brine
ideal. aver the scale of the arc, the pack was qaite axpulsion and gas entrapment caused by thermal cycling
regular, with floes of relatirely uniform size clo3ely daring shipping and storage shows that in extreme
packed together. The main external driving force for cases such affects can be significant, resulting in
the ice was the ocean current. Simultaneous currant 15% reductions in porosity (n). gore representative
measureaents were made at three of tne strai3 array scenarios give porosity changes of lass team 2% which,
sites. Th2 ice behaved in a :elatively rigid manner, assuming that ice-property variations scale math
with aoro shear then dilatation occurring. Least m(1/2), result in property variations of lass than 1%.
sguares fits of the strain rate tensor showed the
deformation field to be guita homogeneous.
Supecisposad on the rigid notion were smaller ffP 2245
fluctuations with a spectrum falling off proportional BET10D OF MEASURING LIQOID MATER SASS FRA:TI35 3? SOO0
to freguen= to the power of -3/2 to -2. Close Bi ALCOHOL SOLOTION
examination of individual strain lines showed rather Fisk, D.J.
liscontinuous distance chanjes more representative )f Journal of glaziology 1983 32(112)
plasti: slip rather than floe bumping. Although a p. 538-541
substantial signal it the inertatl period was present 3 refs.
in the absolut3 drift, no clear peaks at this period Nito French an] German summaries.
occurrel in the spectra of the strain rate tensor 41-4311
invariants. Analysis Of the spatial variation of the Snow water content, Onfrozen water content,
underlying ocean currents revealed gaite a diffeclt Temperature measurement, Measuring instruments,
pi:ture frei that of the ice kinematics. In Theories, Heat transfer
particular, the current field ?xeibited a uzuh grater A Method of maLg field measuraments of the liquid
spatial vatiability than the ize motion, with water fraction of snow has been develped in which a
considerible variance at the inertial period, snow sample is dissolved in methanol to produce a
zoherence between the ice and ocean differential temperature depression. The depression is linearly
velo3ity was small for all frequencies. Overall, the related to the liguad water content of the snow
rigid interactive character of the compact ice cover sample. A sinlle operator can perform four to fire
pravante] most of the differeatial ocean currents Erom measurements per boar with a maximum absolute error of
being transferred to the differential ice motion. 1.0%.
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IP 22146 NP 2252
TENTS AND VAPOR RETARDERS FOR 3PSF FLOIT153 DEBRIS CONTROL; A LIRAIOR13 RETIRE
Tobiasson, I. Perha, R.E..iU.S. Army :al Regions Reselarft and Engineering Re pair Evaatin aintelance, sad Rehabilitation
Laboratory, (19861 lip. Research Program. Technical report June 1)97 SlUR-HI-
Paper presented at the Symposium on Air InfiLtration, 2
Tentilitioi aid Moisture Transfer, Ft. Worth, 11, Dec. 22p. * 41lp, of append.
1986. 22 refs. 1-5519 refs. 29

Roofs, Air leakage, Moisture, Ventilation, Indoor Hydraulic stru:ctures, FloodI control, later pollution,
climias, iumidity, Water vspor, Air temperature, Damage. Majatenance, Equipment, Tests
Conies satimn, Countermeasures Floating debris ca2 have an extremely hirafal effect

on certain hydraulic structures such as fLood control
NP 22147 works and navigation facilities and is consequently an

DEVIATION 3F 3DIDELIUES FOR BLASTING FLOAINS 1-.8 important concern in maintenance and repair
Mellor, n. activities. T~is report assembles LnformatIOn found
Cold regions science and te-zinol:ogy Feb. 1937 13(2) in publishe3 sources about equipment ad xethods us~l
p. 193-206 to control floating debris. Also included is an
12 refs. appendix on boomss, their finctions in the water

141-14495 transportation of pulpwool, and results of laboratory
Ice blasting, Projectile penetration, Floating ice tests of various boom designs which was previously

published by the Pulp and Paper Research Institute of
AP 2248 Ciii and which contains such usefal information

?RAILI53-TIRE NOTION RESLSTAICE IN SHALLOW SNOW applicable to booms for control of floating denris.
Blaisdell, 7.L.
International :orference of ESTVS, 9tt5, Barcelona, NP 2253
Spain. hug. 31-Sep. 4, 1987. Proceedings, Vol.1 VIBRATION ANALfSIS OF THE IAUACHI:HR LIGHTPIEI
Hanover, N9, International SD.-iety for Terrain Vehicle Haynes, F.D.
systems (Isrv5) , (1987] p.295-3a4 International journal of analytical and experimental
6 refs. modal analysis Apr. 1986 1 (2)

42-2 P.
9
-18

snow strervlth, Trafficability. vehicles, Snow covet-, For another version see 40-1881. 14 refs.
Sto-ind thawing, Tires, Snow c-ompction, Veloc-ity, rests 42-100
Zonsidarable attention has been given to the subject Piers, Vibration, Ice loads, Shear strength,
of motion resistance of tires traveling in virgin Mathematical models, C:omputer applications
snow. Trailiag tires (those that follow in the rat of
a pracaiing wheel) are genersily assumed t0 provide UP 2254
negligible motion resistancea. Levals of resistance SPECTRAL NEASUREREmTS IN A DISTURBED BOUNDAIY LATER
for trailing tires were Medaure with the ChELl OVER SNOW
Instrunented Vehicle operating in two snow conditLons. Andreis, E.L.
uising this vahicle, two metnodis of measuring triling Journal of the ataospheric sciences hug. 1, 1987

tire resistsnce have bees explored. Good agreement 44(15)
was found between the methodls. A very different p.1312-1939
balance 3f leading-tire to trailing-tire resistanca 96 refs.
was ilsi found for the two sno)ws. For both snows, it 42-95
is seen that it is not appropiate to assume that 1'arnulent boundary layer, Snow surface, Sa:ot air
trailing-tire resistance is negligible, interface, Wind velocity, Air temperature, lumidity

Tins spries were measured of the turbulent
HP 22149 fluctuations in lonigitudnl (u) janl vertic-al (d) I

P2ZU1&I:ICLL! DE-ICED ICE DeTECTOR-FINAL REPORT, velocity and ia teaperatuc2 It)) and hauilitr 1(s)
PHASE 2, PART I with fast-responding sensors in the near-neutrally
Franklin, --.Fl. et al stable surface layer o)ver a snoo-covered field. These
Ann krbor, 11, Franklin Engineering Company, May 1)36 series yielded indivilual spectra, t-w, w-t, w-4,1
9p. + Appeals. and 6-gicospectra, and phase and conerence spectra

42-55 for nondimensional frequencies ffZ/3) I from rougatly
Rogue, .O. 7inton, C.S. 0.001 to 10. Ihis is. this, one of the mo)st extensive
Ice detection, Ice removal, Elaipment, Ica formation, spectral sets e~ver collected over a snow-covered

asuring instruments, wind fac:tors, Ice accreatiin, surface. With the exceptin of the 4-wlcoe)pactra,
Loads (fo)rcesi all of the spectra and cospectra displayed the

expected dependence on frejuency in an inertial or
UP 2250 inertial-convective subrange. At this complex site,

THEORY 3F PARTICLE COARS95163 oITH A L3G-3RNL tornulence alone determines3 the spectra and cospectra
DIsRIB7TIORf at high freluemcy, while at low freluency, the spectra
Colbeck, S.C. and cospectra ceflect a combination of topographically
Acts metallurgica July 1917 35(7) generated turbulence and, probably, internal waves.
p. 1533-1588 From the measured temperatare and humidity spectra and
With French ad German summaries. 22 refs. the t(qlcospectra, refractive index spectra for

42-69 light of 0.55 micron and millimeter wavelengths were
Metals, Low temperature tests computed, the first such spectra 3btained over snow.

FLOM the %(, t)and 11spectra, the surface sensible
BP 2251 (Hsli)ani latent (HI) Iheat fluxes were estimated

CBINICAL. PH1 5rCAL AND STROCT]RAL PE3PI92TIES OF using the inertial-dissipation technilue. Aspects of
US!GARIIR ICE1 IN GREAT BAT. NEW HAMPSHIRE these computed and estimated value s are discassed.
Reese, D.1. et al (Auth. mod.)
Estuarine, coastal and shelf science June 1997 24(6)
p.833-140
5 ref.

42-66
Gov. 1.3. Hayewski, P.A. Ficklin, N. LoDer, r.:.
Ice physics, Ice composition, Ice structure, Sea ice,
Estuaries
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UP 2255 NP 2257
OPriZAL mPEOPEMIS or ICE AIo 533 is EBB POLAR OPTICAL CBIIICMEILATIOU OF SEA ICE STRUCTUEH USING
3CKAIS. 1. OBSEVATIOES POLLEIZED LIGHT TECHNIQUES
Perovich, D.K. et al 3ow, 8.3.
SPIg--rhe International society for Optical SPIE-The International Society far OpticaIl
Ingimaeing. Proceedings 1936 Vol.637 Engineering. Proceedings 1986 Vol.637
Ocean optics 3. Edited by 1.A. BIlimd Ocean optics B. Edited by M.A. Blizrn
p.232- 241 p. 264-21
38 refa. 11 refs.

42-193 42-196
Maykat, 3.A. 7renfeLl T.:C. Ice optics, Rerystallization, ICe structure, Sea ice,
Ice optics, Snow optics, Set ice!, Brines, Albedo, Polarization (waves), ice c-rystal structure, BRunes,
Scaitteriog, Ice spe'ctrosc-opy, Ice cover effect, Ice crystal size, Light tranSm1ion1, Reflection, Ice,
temperature effects salinity, Ice tempe rature
Optically sea ice is a couplet material With an Optical properties of sea ice depend to a greater or
intricaite aid highly variable structure which inclales lesser extent on1 its crystalline properties and on the
brine noc:kets, air bubbles, brine chiaels III size, shape, and distribution or brine inclasrons
interoat plialet boundaries. Large variations in the systematically trapped in tee ice crystals. Inc use
optical properties of the surface layer can occur on of polarizel light technigAea was demonstrated to
norizon1tal scales of only a few asters, complicatiig examine the internal structure of sea icea. Using bath
efforts to 4unotify larg-r scale interactions between naturally occring and lahoiory simulnrel sea ice:
shortwVie radiation and the ice-ocean2 system. we show how the crystalline and salinity componenLts
eadLitiv? transfer in sea ic-e is dominaated at uisiole orijinate inclainy d,-cussion of tine neciannems by
wavelengths by scattering ratner than absorption. which first-yearic Le desalinates ari recrystaliizes3
pecaise scatterLing in tne ice is essenitially Into mul1ti-year ice enibiting optical pro".serties
indeoenl'nt of wave~length, soectral variations in the significantly difrerent finn r1sose or rnrSr-Year -e
optical oropenties -ire priarily the result of
differen1cs in absorption. 13S2Eiations snow that NP 2258
albedos are partic:ularly sensitive- to the presence of PARAMETERS AFFECTING TUE KINETIC FRICTION OF ICE
liqu1i wter in in' surfacea lay-ers, the effec:t being Akk:ok, M. et al
mos;t pronounce] at wavelengins soove 630 nn. Albelos Journal of trihology July 1931 109(3)
and exttinction coeffic7ients no the ice vary inverse ly p.552-551
With brine volume, and thus temperature. Below the Includes disc'ussioa by K. Itagaki an-I tunits'

'uetcpoint, prec;ipitation Of solid salts causes a closure. 13 refs.
iarp inraein scattering and corresponding 42-232
nactease s in allelo, and absorotnon. Bi3ological E t tle s, C. Il. ". Calanrese, -1.J. Itagaki, S.
actejiry 1o natural -;ea Ice a[r affectsi ligat Ice fraction, Ice. soli irLPtria, lenperatare efEcts
arsQAniseice jad ansorprio, otticularly in coastal
egions ani in tnse soutnrnL ocean. Pniase function NP 2259

nesaeensindiite that rh- scaittering Listributros OPTICAL SNOW PRECIPITATION GAUGE
In seai 1ce is only weakly dependent on wavelength and Koh, 3. et al
titi? vola,'-. Eastern Snow Zonferonce, 43rd, 193b

19337 p.26-31
MP 2256 B refe.

OPTI:RL PROPERTIES OF ICE AND SNOW IN THE POLAR 42-2146
OCEANS. 2. THEORETICAL CALZOLATIONS Lacombae, 3.

-rnslPC. !oral Snowfall, Precnprtnnros1 5ajes Snwptics3, le-isaring
s'-:s nt-'n.aional Socisn y Zot ipricaIl insLirnents, DInstra)ution1

isanenin. rooeeUsgs 141t) Bol.637 Toe roar cousinD issntrtntive nasuiciernnt if fa~lr;
)cpni aptic:s C . Edited ny !1.1. 3lIsard snow is rhe pnrcnittjton rare. The tie r~solatror
p. 2a2-251 of c:onvsnnaonal sc:;ca now gagsis poor3, il

2 e, f;. their acaracy in n-o~uring light snowfall is severely
112-19% limited. An opticail i-vice? ifsijnel ti jive san

-enovich, 9. K. accurate rantaac q-us Dasrnn f ria rate has
ic,- optics, Snow aitics, Sea1 ice, Analysis bes modified ta sr t.ta inzilling snow. Snow tiCs

(nataemtic), io, Solar cadration, Ice Are inreEtl from stat1itical avenagaes of intensity
ne1:rottf'actare, trifles, Femps ratuie effects, 7nain siat fluctastions case ' by sao particles as reef rill
11iiitiv trans fer Models Of s-a ice appIled to date tnough a bean at eint PSt result, snowtit rae,
nlag ttoah a saleJ1 Bouqu!er-Lambert representation for ontical devic is 'tremeli se'nsitive to light
nt 'r lonaul'la7 inadnance tar o)ugh Ih stream dlst snowfall and nay U? a Srqnfis1aat asnvmcrove
whicai rates into account detailed variations in ice mecoanical tecani,o to mea ure snow% gurEciartioIn
zcrostructurs . Porb sea ice? anI snow are strongly rates.
multiple scatte-ring medi wi single scattering
albelos well ab~ove 0.9 througo the' Visible and Into uP 2261
th" neat inrarCeld. Parameter stu i's indicate that ALCOHOL CALORIIETR? FOR MEASURING THE L12010 MATER
theV o)ptical popernics of si' a: ice si controlled by FRACTION OF SNOW
the density of brine! and vapor Inclusions Which in Fisk, D.J.
jenrail un]e rIo substantil n'aisanal cnanges. MBelng Eastern "

5
now Canzrsnre, 43La], 19J6

and brin- Iriirqe ore tn, orniipl causes of the;- 19937 p.lfkl-l1a
variations. For ice- bolsa -s -, tMemperaue 'f' ts 2 nsf;.
an' neaitrw-ly weak unless the T(ice) drops below tine 42-227
"atacotic point. The- optical niopnEties of snow depend Snow water conrent, Temperature measurement, Sno.w ice,
primaiLly ont grain Size, the eulk den1sity, andI tae interface, tinfrozer, wirer c:ontent,caoiers
prexsence of inbarities such an carbon soot, the Liant heat, Icep volume. 3iecilic nieait, Nasurang
theo)retical modls app'ar to oe able to reprduce instruments
observations; guite w'll and ave revealed that soot: or Ejaipmenr and procedure nave been devise] for
lust coataminntian of snow anojedts to be preval1ent measuring the iid! water/ice ratio of said. the
even in the krctic. measurement is based on the te-mperature, depression

observed on dissolving a 25 snow Sample at U C in 33
g ve~thaol at 0 C. The misesi of the sample andJ
alcohol are neld constant, and the heat or solution of
25 g water in 90 g methanol at zero deg Is constant,
so the only variable is the water/ice ratio in the
samale. The solution process occ=urs juicily enouga
that it is essentilly adiabatic. rhe latent hear of
fusio of Up to 8.3 g ice in supplied by the heat of
solution of the water in tme alcohol. Ti neat Of
fusion of any Ice above 8.3 g is supplied by a
decrease in the nonunion temperature. Sinca the total
latent heat of fusion varies linearly vita Ice
content, and toe solution specific heat is virtually
constant, the final solution temperarame also varies
linearly With sample ice content.
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NP 2262 IF 2266
1BTB:25CPAR153M OF SION --OVER L1201D BITER 834SUJRESNT TECRUOL02T AND COSTS OF VASTUA&TEI APPLICAT135 TO
r Icur2 wis roasst SYSTEMS
Boyne, U.S. et a]. Crites, R.N. et al.
Eastern Snow Conference. 43rd. 1986 Institute of Fo-rest Resources, :25tributtia No.56
1997 3.167-172 rorest Land Applications Symposium, Seattle, WA, June
3 refs. 25-28. 1985. Proceedings. Edited by D.N. -ale, C.L.

42-229 Henry and W.L. Mutter. Forest alternative far
Fisk, 3.1. treatment and utilization jf municipal and indastril
Snow water content, Snow ::Over, Unfrozen wat9r wastes
conteat, Taipierature measureaint, Mteltwater, Tests SattLe. VA, University of Washington Press, 1936
The amount and distribution of liquid water is p. 349-355
imp~rtant fir asseising the mechanical strangth. 14 refs.
meitwiter len'ratsian and neltdatar transmission in 42-1194
snow coe. It also has a pr-.found affect on the Reed, S.C.
perfirainc? of active in] passive remote sensing Waste treatment, Forest laid, Water treAta4?at, lia
systems opicating the microwaie and millimeter wave reclamation, lirigition, Zost analysis. Atatenance
Leqion of the alectromagnetic spectrum. Recently, an Land treatment of iunicip,. waitewater an forestr liad
alcohol calorimeter method Of measuring liguii water has been practiced experimentally for over twenty
aas oaa2 r200r)3ted Which IS simpler than the freezing years and om a full-scale basis for over ten. Th,.
calorimeter. It is of interest to istercosptEa the technology of land application cousist~s of Spiklmlt
twi Aetiods ti show equivalencze and to assess the Lrrigation asia; solidl-set (fixed) sprinklers. MoSt
errors of each. The intercomparisoni was made in a sprinkler systems save bees inStalled in aXzitisg
laboratiry cali roan With ntomogefteats snow hiwavin forests using eitiner burieJ or tbovegroanl liteial 3.
mASS ILIkui water content from 99 to 151. The Design guince far Sprinkler spacing and aperarin;
intercomparisan shows thst rae two methods ste pressures for solil-set systems in for-irs is
equiviant andl that the experimental errors assiated presented. Zosts of installed forest lin] appi~ciLtor.
with tie measurements are consistent with what is systems are alio given. costs and desijn riacto~s ire
expected from as error analysis of each method, reviewed for systems at Sn34ualmie Pas;s. iAs;hington;

Walfeboro. Mew Hampshire; Like of tne Pisos,
MP 2263 California; Clayti County, Georgia; and itate

PhiE~zir I:IN3 DETECTOR--FIAI. REPORT :alleje, PeMnsylvasia. Operation and traisrenance
.oldstein, Ni. at al costs are provided for systems at Clayton Courity,
Contract No).DB.33-86-;-O01& Georgia; West Dover, Vermont; and Kennett SjL131.
RurLin.0tin, IIA, speactral Scisaces, Inc., Jan. 1937 Peansylvanis. Reduction of the cint of fitare sysr~ms
26p. + append. can be accomplished by ainimizimg the amooi of
?repared for Uik :RRE1. 8 reis. effluent storage provided. Most fOreSt systeml.s Car.

42-214 operate with tiirty days storage or less. New
ihicfhrsmeaer, ;.C. tecinoalogy end new plantations cdI alluv r ,Juctior it.

oa ain. aemns Iedeeto, cE fritios, the cost Of wastewater application. Potential reV-'.3i

'essutingt iastcuments, Design, Satety, from tree harvest can also reduce overall :osts.
Experimantation, 'loise (sounii

IF 2267
HP 2264 FROST ACTION PREDICTIVE TECHNIQUES: AN OVERVIEW OF

EIDTRERIIC CUTTING OF FROZEM SATERIALS RESEARCH RESULTS
3arfield, D.ES. Pt il Johnson, T.C. et it
:oll r-4iun3 sc:ience and tecnakolagy Aug. 1937 1'4(2) Transportation ie..esrch r2OoId 1986 1.1)3J
p.181-153 p. 137-161
2 r-Cs. 30 refs.

42-288 42-435
I ynes, F.. Berg, R. L. OrL41llia, A.

Uttin4, ;rLounl thawing, Ice melting, ;rival, Frost action, Frost heave, Tniw w~ieavnon, Fro..r
Frozen Irod, Sands-, Eqaipmeoit, Heat sources resistance, Fraezq thaw tests, Soil fceezinj, oits,
A coan1cE7casYly aalable cutting torch which uses Freeze thaw cycles. MDJels
onssritnle sta~l cutting rods was eviluated fir A 6-year research program his msteiilly alaar.e: is-

cuttinj 17?, sad frozen ;arnl, qravel, and silt. Tais state of knoawledge- regardiis frost heave iiss trawv
,(,I-ti. ?ly 5iimple, lightverjat torch was e nvisionmed to weakening affec:tinj reals srI1 aiir12i~ esrs
'iiv, Dot-ntiaL applicitio)ns for pioduc-is; saillow inivstigations included deeorerIni (![CJitiit2' 3L~,,1L-dLIMs-tz2 hol-s in frozeo grounl for inchors, liariary tests, lovel~a-rtn 01 coepit', ijleL2,
ji isln. C-ods, guy WILP St;10S, Otc. SpeciLfIc testing and data co)llectior at tilli iivsm ot z ,t
(-tl.is f)C cattiagq the frozen materials compared sitis, and validation or tZO aou0tltly ;tesc I:

ra~ia)nriy II,1 with otL'i thermal processe s, out as computer modll ajiinst ft-~ld iati. lsicic ::Alvin_-
x;-_ct 3 ,ir' sucn hiqhct (i.ea. less efficient) tan include developmnt of a iiv IraeZir t'Sr t: )

U- -ha il :stting proCCesses?. 8.ajor advantage-s of the the frost suscaptibility of so)il; dzevclipuint ain;
t1,125 iale portability, sh.ort z;,t-up tizne, and its vaIldation1 of a mathemaitical mojl] servin; to p.1-
tilty to r-It a variety of lit-ialS. frost heave and taw con.lidation; develapment of, a

labo)ratory test procedure to dereruine th2 rosillnt
NP 2265 moduas of frozen, thawed, ani recoJVerCia; jtanul~t:

SNOW M[FrAMJRPqSg AND CLASSIFICATION soils; end cooceprualszatior dai testis1 or a
?o b~, .2.teCatlique for com0bining th frost heave sod tha.

at:1 klvan~i Tnstitut., on St-tsonal nawcovLs: consolidtion 1ode]., the liborttory [2esiii'at McdJa1j
rh1yr n , Ci2MI ;trY, Iolog:y, Licr, Arcs, Franc?, Jaly test, and a Pavenrot response aide]. to pEic:t the

-2, irS.1' ?roc'cding4. fLared by H.5;. jo,'; ali nonlinear resilient modulin, of granular sils it.]
ik.J. Ovl-2oa.Seasonal isowcovers: physics, base course mateials as variables is rime and spice .
chemistry, hydrololy
OD'ca t, Holland, D. Raidel Pablishiag Co,1947 HP 2268
p.1-31 MILITARY SNOW REMOVAL PROBLEMS

c-fc,. p.29- i5. Minsk, L.D.
42-1148 Military engineer Aug. 1917 79(5161

.Setdmotphasa (;snow) , Ice crystal ga uwth, Witr vapo)r, p.452-453
Wter f13%, tso)top?S, classificaItions5 42-673
rhe tnow of water vapor is. dry snow and crystal growth Sn13w removal, 8Ilitary o)pe-ation
fioM th? vapor aE reviewed to provide a basis for
understanding the metamorphian of dry snow. The HP 2269
movement of isotopes with the vapor is also descrio. BIT DESIGN IMPROVES AUGERS
The- growth of grains in wat'r-saturlae snow is Sellstan, P.V. et al

described in some detail becames it is the bast kmown military engineer Aug. 1997 79(5161
mxisle of metamorphism. Grain clusters and melt- p.453-454
freete grains dominate wet snoaw at low liguid 42-674
contents. After the principles and observations are Brockett, B.E.
3ll dea3cxi, a snow classification scheme ia Angers, Frozen ground
proposedJ.
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S 2270 HP 2275
GON0D FIRiIG CONTROLS HAZAIDOOS WASTE BASELINE ACIDITY OF PRZCIPITATION At TEE SOOE POLE
Iskandar, I.K. DOING TER LASf TWO MILLENIA
Military engineer Aug. 1987 79(516) Crijin, J.8. et al
p.455-956 Geophysical research letters aug. 1987 14(8)

42-675 p. 789-792
Soil freezing. Artificial freezing, Waste disposal 38 refs.

42-902
RP 2271 3iovinetto, 1.8. Gov, A.J.

2ost j:KING FORCES 00 8 AID PIPE PILES 3193DND3 [3 Ice compositioa, Firn, Chemical p:opertie3, Antarctica-
FAIDAIKS SILT -anundsen-Scott Station
Johnson, J.8. fleasurements of meltwater 3H from annual layers of
alaska. Dept. of Transportation and Public South Pole firm and ice samples ringing in age from 40
Facilities. leport Mar. 198# AK-RD-84-13 to 2000 years B.P. show that precipitatioa at this
42p. + appends. remote site has a higher natural acidity than that
For another version see 40-67i. 19 tees. expected from atmospheric equilibrium with :02. The

42-679 average pH of geaerated (C:2-ftee) samples was 5.54,
Frost heave. Pile extraction, Permafrost distribution, while air-ejULlibrated samples averaged 5.37, a pH
Thermopiles, knalysis (mathemitics). Temperature that is about a factor of two more acidic than the
effezts, Frozen ground mechanics, Countermeasures, expected background pH of 5.65. rhe observed "excess"
Frost penetration acidity can be accunted f)r by sulphur and nitrogen

cation levels in the samples originating from nu-
NP 2272 anthropogenic 42SO4 and HN)3. Because of the presence

BRITtLEEESS OF REINFORCED CON:RETE STRUCTURES OlD81 of these naturally occurring acids in South Pole
ARCTIC CONDITIONS precipitation, a pH of 5.4 is considered i more
KivekA5, L. et al representative baseline reference pH for aid
Mordi= concrete research 1985 la. precipitation studies. (Auth.)
p. 111-121
5 refs. For another version see 41-213 (C8 36-02). UP 2276

42-659 METEOROLOGICAL INSTRUMENTATION FOE CHAR&IERLZING
Korhonan, C.J. AfKOSPUERIC ICING
Reinforced concretes. Concrete strength, Low Bates, R.E. et al
tempriture tests, Loads (forces), Brittleness, Noreay. Elektrisitetsfosyiugeni torsknxtgs-
Concrete structures, Impact strength institutt, Tro3dheim. ZFI technical report June 1437
The behavior of reinforced ant unreinforced concrete No.3439
beams was studied under impact load at low International workshop [on) Atmospheric I:Lcn of
temperatures, and the results were compared with the Structures, 2a1, Trondheim, Norday, June 1-21, 1334.
behavior of reinforcing steal in the Charpy-7 impact- Proceedings. Edited by M. ErviK
tests. rramsition temperatures is high as -30 C were p.23-30
obt3Lnal in the Charpy-V test whereas at temperatures 4 refs.
as low as -63 : no brittle failure occurrel in the Includes discussion.
concrete beans, even in those beams where the rebars 42-923
were intentionally notched. rhz impact strength of Govoni, J.W.
anreinforcel concrete inzreased :onsiderably at Loser Icing, Structures, Meteorological factors, ioarl[DSr,
temperatures. Glaze, Frost, leasaring instruments, Ice a tection

The accumulatin of rime and glaze ice on ertucEuLr-
HP 2273 depends on meteorological variables sucs as win3,

RIVER I:E laPPIIG IITH LADShr AID VIDEO 1IhG10T precipitation cate, air temperature, fog ieasi y scr
Gatto, L.W. et al atmspheric moLsture content. HotefeE, highly
gillia r. Pec:ra lemorial Symposium on Remote accurate measurements of mnreorologLcel vlrisbles
SensLig, 11th. Sioux Falls, S), lay 5-7, 1987. luring pariods of icing (including tet ShOd) thit
Proceedings occur in the cold regions of the world are for th:!
Silver Spring, 4D, Institute of Electrical ad most part unavailiule due to instrulenttlon fillUE2
Electronics Engineers, ComputrE Society Press, 1987 or jeographic remoteness. For the last 5 years,
p.352-363 0Sa:RREL has been modifying, testing, adl utilizn!
10 refs. state-of-the-art s?nsors and Lecording sy=teas foz

92-1526 measuring winter e27ironmental conditions. rhis pp"er
Daly, ;.F. Carey, X.L. discusses meteorological sensors jiaclulia4 ice
370.4.44 detectors) used in adverse cold env1Lonm?:tr.,
River ice, 1ce conlitions, Remote sensing, lapping, inzluding the lountainous areas of the norceastrn
LANDS&t, Aerial surveys, Photography, ice navigation United States. One of the stare-of-the-act sie-
as part of the Corps of Engineers River Ice Management specific sensor packages, the newly Javelapil
Program, Lindsat imagery and low-altitude wileo Environmental Instruments lodel 200 Dual Processor
imagery were used to map ice onditions alon3g the Meteorological System, has bean thoroughly evaluatel
3hio, allegheny, lonongahela, Ill ois, an] Kankak3a aring periods of adverse deather anJ rcLng. 7me
Rivers. The imagery was analyzed using system has no movi2g parts, but incorporates two
photointerpretation techniques. Landsat inagery was static pair heated resistive sensing elements for
used to man river ice from 1472 through 1934. The measuring wind speed and dLrecton, a platinum
video imagery was used fram 1)84 to 1987. Ice resistance ther3eoerer for temperature, and a pressure
conditions on these rivers ca2 cange rapidly, often transducer for atmospheric pressure. Results ootarnel
laily, and the areil extent of ice is typically and problem areas encountered using a numner of
greatest from mid-Jin. to mil-Feb. In spite of the different sensors in adverse weather condtions at
small-scale and limited coversge of Landeat imagery, both the CRREL snow-field experiment test Sites ani
it is useful for analysis of general river ice high elcvation winter icing experiment sites are
conditions, especially during severe winters when ice discussed.
becomes extensive. Vide3 imagery is an economical
means of docnmenting river ice ondittions, althoaga
cloud cover, inclement weather, and low ceilings
restrict opportunities for more frequent coverage. It
also :am provide near-real-time data when extreme ice
conditions cause navigation aerencies.

UP 2274
ARCTIC MAleI 8AVISATIOU AID ICE DINANICS--SOIK8

UIUD$S$
Weeks, 9.
Arctic marine technology--Airlie House Workshop,
Warieato), VA, Feb. 26-28, 1973. (Proceedings]
Washington, D.C., f1973] p.81-99

42-733
Ice navigation, Ice mechanics, Ships, Marine
transportation, Vehicles, Envirommental impact,
eteorology
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NP 2277 UP 2279
ICE ONBCT3D MI&SURNENNTS COPAIED TO ETBOR3LOGI:IL CORPUtER NODELING OF ATEOSPRU IC [C ACCIESIIE 49
PARAEEEUS IN NKTURAL M'ING C35DITIONS ANRODYNAIC LOADING OF TRA&NSNISSlO LINS
Tucker. W.B. et al Zgelhofer, K.Z. et al
Normay. Elektrisitetsforsyni2lens farsknings- Norway. Elektrisitetsforsyningens forsknins-
institatt, Tromaheim. EFI technical report Jame 1987 institutt, Troadheim. EFI technical report June 187
No.343) o.3439
Internitioial Workshop [on] Atmospheric Icing of International Workshop [oa] Atmospheric Iziml of
Structures, 2nj, rrondheim, Norway, June 1)-21, 1934. Structures, 2nd, Trondheim, Norway, June 1)-21, 1984.
Proceedings. Edited by 4. Ermik Proceedings. Edited by N. Ervik
p.31-37 p. 103-109
18 refs. 12 refs.
Includes discussion. Includes discussion.

42-924 42-934
Hove, 3.B. Ackley, S.F. Lyanc, D.R.
Ice latection, Icing, Ice accretion, Structures, Air Ice accretion, Power line icing, Transmission lines.
teiperitue, wind velocity, Uhfrozen water content, Vinl pressure, Analysis (mathematics), Air flow,
Cload droplets, Measuring instruments Computer applications, Ice forecasting, 9o3ls,
Several seisons of icing data nave been collected Supercooling
under itural icing coaditions on the summit of It. A ttae-lepe2deat compater model capable of predicting
Washington, New Hampshire. rao models of tha the accretion of rime ice on a wire free to rotate is
Rose:aaat Ice Detector were araliated in the context described. K finite element technigue is used to
of providing icing intensity data under various obtain the air velocity field adjacent to the wire. A
conditions. Average tempeLitte, winispeal, linii| local coliision efficiency is calculated far sevetal
witev iontait and median dr3plet diameter were also radial sectors of the wire by tracking supercooled
reC'Oida for each icing ?vent, tae latter two water droplets of various sizes until they collide
p£arvtrrs baiog provided bi octating multicylinders. vitu the wire. The asymmetric buildup of L=e causes
A isce 3f icirg rate ha3 been calculated from the the wire to rotate, changiag the flow field around the
1iU11 det-'L content and tn? win] speel, and hs been wire and the rite of ice iccretion. The fiate
complred to tn icc detector cycling rates. For elemeat technilue is a very effective method of
detetois wit ion; n.0t-J! tLnea, the ,pper limit analyziag tais problem because the ice aczction shape
( xiimin cyzling rite) of %ee detector is easily is not limited to a simple geometric shape. The drag
rec iued 2-lar iatural coi tins. The detector with force is computed as a function of time to investigate
ro a nst-on time, also e2 .. 5Ls proolen at aignet the forces acting on the wire during an icing event.
tnr'[)turs. At nelrOn.c-ral reeporatures near Modal results ire presented including comparisons of
:reeicl, t12 ro)? tdu0e 733311r0le tine to cooL icing simulations it mires of variois rigidities and
b,134 tce'in; and begin t, tlaan accumulate ice. lengths.
Plu, * niaBtis cycle Lit ii a eachpd under these
cC itions -hl- C1.1 b. well )?lW the actaal icing NP 2280
Lt-. 1-t toing c: .; coiditteos, ice FORESt LAND TREATSENT WITH HUNICIPAL WASTEWATER IN NEW

rl~t 'OP taz h uhat pltet of the probe lai ENGLAND
leui;t e -t' :un intel c? with th- airflow past Reed, S.C. at il

tc 1" - i ttly :.igI t t' c:Dlctioa Institute of Forest Resonrces, contribution No.l6
Jiiy I e ztete c-idtioH, 'his can r-sult Forest Land Apolicatons Symposium, Seattle, WA, June

Lr C33 it- '-cI :f 7yci ;,J. rthe pro!iem s 25-2S, 1965. Procaedings. Edited by D.-. -ale, C.L.
at Wit, ieellcAtiec.o t3, Lie detector Henry and W.L. Nuttet. Forest alterntive f0t

netu I CZL-tlon rite; on more treatment and ItiliZation of municipal and industrial
o i t at also I:- 'ee,. In particular, wastes

S tt t t i i cc:. effkculn'cy is So 3troally Seattle, WA, Uilversity of Washington Press, I5
.,ct Ott tn- ' 7t c , lSttlbutian may Limit p.420-43O

it:.l. [l z .1. refs.
42-1195

SP 2278 Crites, R.W.
SELF-S4iEDD43 IF ACCRETED ICE FBR3 HISH-SPEED I3iS Waste treatment, Water treatment, Forest land, Land

reclamation, Design, Water pollution, Countermeasures
S)Ewiy. y ttit tsyningc. rs[Sio]e- An averview of several case studies of forest land
1:-tr.tut, 7crhI'. F-c 1 -hrt-: l teport )une 1987 treatment with municipal wastewater in Met England is
4'. H 4 presented. One of the earliest land tratment systews
intoirtil,3il orr;hop r)o] A:no.;tccrrc Icing of in this area in modern times was instilled in 1971 by
tnocir,, 'F, tarnh,im, iurmiy, lure 1-21, 1934. the state of Yaw Hampshire at Sunapee Stit- PaLK, in a
teL:ceelir. f tt] lv 1. LtsVI mature forest of ALed hardwoods and conifers. The

t.CS-ljJ system is in excellent condition, and continuaed
11 rfs. operation is planned for the roreseeable future.
Inch if;; discusnion. QnuLCipat farest land treatment systems are also

42-933 operating siccessfully at West Dover, Vermont;
IcinI, Propetllrs, HelLcptPC3, Ice accretion, WNofeboro, New Hampshire; and greenville, 1iLne.
Cupticooled fag, Ice remaval, Ice adhesion, Design and lpecattng Lnformation is proviled for all I
-Pep-citur2 effects, Counterm2asures, Ice cover systems. For West Dover the energy consumption is
thice3a, reisile propertiPe evaluated and the treatmeat performance is documented.
Ice 3ccrete] on higb-speed rotors operating in Neat Dover operates throughout most wntets with
suprcoolei fog can be thrown off by centrifugal minimal storage. rhe improvements in water 4uality at
force, :eiting severe unbalance and dangerous several of these systems are also discussed, and a
Itctils;. saple force ealance analysiS method for estimating phosphorus renoyal is described.
indicates that the strength if accreted ice and its
adhesive strength :an be obtained by measuring tac
thiness33 a toe accretion, tie location of the
3eparaticn, the totor spme ind the density. Such an
taal si3 was applied to field and laboratory
observtilons of self-sheLding events. rhe results
igree reasonably well with other observations.
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63 2281 IP 2260
DATRCTXZG IDNIGRO3D ODMICTS71TILIVISS CLZIAfoLOTG Of 3I1E ACCENKOR Z reN 8211 AND I31T3
Hironaka. B.C. t al NOOTAI5S
gorkshop (on] Facilitating Techaoloqy Advancement in Ryerson, C.C.
the U.S. Construction Industry, Austin., TI, 3t. 23- Comference on mountain Metaorology, 4th, Seattle, Vt.
29, 1937. Proceedings lg. 25-28, 1987. [Proceedings]
(1987] p.36-43 Boston, I&, American Meteorological Society, 1937
3 refs. p. 267-272

42-967 9 res.
Biql, S.1. 42-997
Underground facilities, Detection, Radar echoes, Icing, Ice accretion. Hoarfrost, Somntains,
Beasuring instruments, Penetration tests Climatology, Statistical analysis

and-haLd detectors and groend penetrating radar
systems have been field evaluated to deteraine their IF 2285
effectiveness in locating underground objects an] METEOROLOGICAL srsrEN PsIaErEaCB Xi ICZIN :33DirIOES
utilities. The band-beld detectors are limited to Bates, R.E.
locating either metallic or nonmetallic (by radi3 Electro-Optical Systems Atmospheric Effects
transaitterl Lines and are best suited to tracing such Library/Tactical leather Intelligen:e (EOiAEL/TNI)
lines. ro trace such lines, at least a vague idea of Conference, 7th, Las Cruces, 98, Dec. 2-4, 1986.
their location must be known 3r a point of physicaL Proceedings
iccess must be available. Ground penetrating radar U.S. Army Atmospheric Sciences Laboratory, 1387 p.73-
(GPO), on the other hand, has the capability to letect 86
both 't3tllic and 3nmetallic objects without prior 5 refs.
knowledge of their presence. However, as presently 42-1037
:ofigured, 3PRs have certai deficiencies that Ice formation, Icing, Meteorological instroments,
resulted in poor performance in field evaluation Boacfrost, Models, Climatic factors, Air temperature,
tests. The best system dete:ted only 60% of the Freeze thaw cycles
metallLc aa 36% of the nonaetallic objects that wire Alvarse weather that induces riming and glaze
present in our test site. Re therefore have formations severely affects most conventional
levalopmeut efforts underway 3r completed to improve meteorological field sensors and frequently causes
the capabilities of GPRS. These efforts include system failure. Sach conditions include temperatures
optimum 3PR source signal, high-power focusel autenna, near or just below freezing, frozen precipitation and
and siqual processing-iage reconstruction software. excessive humility. These conditions usually

accompany major synoptic events whxzh in most cases go
NP 2282 unrezorded because of 1) the remoteness of the high

INFRARED TESTING FOR LEAKS 11 59N ROOFS elevations where extreme icing and wind narmally
Korhonen, :. occu., and 2) the failure of the instrumentation
Workshop [oni Facilitating re~hnology Advancement in reguired to characterize the adverse weathec.
the U.3. Construction Industry, Austin, TX, Oct. 23-
29, 1937. Proceediugs UP 2286
'1781 p.44-54 3ITINCTrON COEFFICIENT FOR A DISTRIBOTION 3F ICE FO3

refs. PARTICLES
42-968 Jordan, R.

Roots, Leakage, Infrared reconnaissance, Moisture Electro-Optical Systems Atmospheric Effects
detection, rharmal insulation, remperature variations Library/Tactical Weather Intelligen:e (EOSAEL/TWI)
Newly constructed roofs can develop leaks as soon as Conference, 7th, Las eruces, 06, Dec. 2-4, 1986.
thepy are built, but these leics may not manifest Proceedings
thenavelws inside the building until after the U.S. Army Atmospheric Sciences Laboratory, 1487 p.

5
2
7
-

wariaty his expired. High resolution infrared 539
scanners can be used during tie warranty period to 15 refs.
l:atp the wevt insilation res3lting from these leaks. 42-1339
When combLned with detailed visual examination, Ice fog, Infrared radiation, Electromagnetic
infrtEce surveys can help to detraine who is properties, Attenuation, Particle size distribution,
raspnsLible for the leak. If the leak is the result Mathematical mdels
if a design or workmanship error, then the hilling An approximation model is derived for the attenuation
owner is saved the expense of pursuing remedial of visible and infrared radiation taroug ice cog.
repairs on a new roof. Assaming spaerical particles and single scatteriag, a

formula for estimating the extinction efriciency
HP 2283 fictor has been developed by combining the approaches

COSPARISOK DF SNOB COVER LI29ID RATER INASUR BI of iart-Montroll and Nusseazvexg-iiscombe. With the
TECepItOES use of a Maxwell fiuction to describe the sizeBoyne, H.S. et al distribution of ice fog particles, a theoretical

Water rEsourzes research Oct. 1987 23(10) integration over the distribution is possible. The
p.1933-1835 resulting eztinction coefficient is a fun:ion ot tae
19 refs. mode radius of the distribition, the wavelength of the

02-993 incident radiation, and the complex rafraztLve index
Fisk, D.3. of ice. Its SLmple formulation provides an efficient
Snow watE content, Unfrozen diter content, Snow means of scaling infrared to visible ittenuatLon.
mechani:s, Reltwater, Bicrowaves, Remote sensing,
TemperaturE meisurement, Seepage
The imaant ant distribution of liquid water are
important for assessing the macnanical strength,
saltwstar generation, and meltwater transmission in
snow. Liquid hater also has a profound effect on the
perfornance of active and passive remote sensing
systems operating in the microwave and millimeter wave
region of the electromagnetic spectrum. New methods
of measuring liquil water have been reported which
show coasiderable oromse. :ar purpose is to address
the question of measurement eluivalence by compariag
the three lirect methods of freezing calorimetry,
alcohol calorimetry, and dilution and by comparing the
precisin 3f a calibrated capacitance probe with one
of the direct methods. 411 :omparisons were made in a
laboratory =old room with snoe having a mass liquid
water content of 0-114 ek per 100 ek; of snow. rkh
=cmparisons sbw that the methods are equivalent with
an uncertainty of abr t 1.8 ek4 per 100 akj of show.
lowavar, the 3peratiou.al achievement of equivalence is
strongly dependent on a variety of factors such as
sample size, mixing of snow and working fluid, and
operator skill.
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HP 2287 ap 2290
IMISIrI )F SNOWFALL AT THE SHUN XPERIKENTS CONFIDENCE 11 BEAT FLUX TRANSDUCE IEASUSI8EUTS Of
Bates, R.E. et al BUILDINGS
Electra-Opticil Systems Atmospheric Effects Flinders, S.N.
Library/Tactical Weather Intelligence (EOSftEL/rVII ASHRIE transactions 1985 )1(1)
Zonference, 6th, Lis Cruces, IN, Dec. 3-5, 1)35. P.5

15
-53

1

Proceed ings 12 refs.
Vhite Sands lissilea Range, U.i. Army Atmospheric 42-1375
Sciences Laboratory. Feb. 1935 p.20

5
-21

7  
Beat tranester, hjuiLdings, Beat flax, resperiture

7 refs. measuarement, Measuring instruments
*2-1062 Confidence in the validity of heat flax triasduecer

King, 3.3. (Hpr) measurements is sufficiently high that ASTS is
Snowfall, Snow water eguLivalet, Military 3parstL31. preparing a standard practice for the use of HyTe om
Snow accamalition, Visibility, Snowstorms, Remote buildings. A cey issue the standard practice will
sensing iddress is how to adjust the calibration of the H?? to
Snowfall iatensitins are zurr ,ntly classifiel by tie the thermal environment of the measurement.
Natinal Weathe!r Service netenroloqical stations is Confidence in the use of HFTs is based in part on a
"light, molerste snd neavy- using Visibility as a propagation of error analysis Z. key thermal
=ritCton. However, snowfall occurs with other influences on the accuracy of measurement, the user
abscurants, such as fog, making it extremely difficult can expect the HFT to render a standard deviation of
to de!termiie the actual snowfill intensity, therefore 10% of the heat flux measured. Field measaements
any criterLi dependent an visibility alone sho)uld confirm this expectatioa. However, the Variety of
only b? used is a guide. This paper presents a mace heat flux mechanisms inherent in builling construction
quanatitative muthod of determining snowfall using snow regarres that the Investigator chonose the 2easuring
depti iccunalition rate (cwhc m total hourly rater Situation carefully. Con1vection, even in "fully
equiviant (aa3 as criteria. Intensive snowfall insalated" spaces. can cause unexpected lateral heat
sccumilation rites and, water ?quiviaent amounts wens flux and results that are ditficult to interpret.
let ?rxtnad at the SHOW experiments at Fort Ethan Rare dork should be done with arrs, to investigate
hllen, Versant, during the winters of 1980-81 ini 1981- convection in walls andi attics, as well as to
32, nd] -it --ap Crayling, X1cAigan, during the winters investigate other Lateral heat flux transfer
of 1983-84a and 1984-85. these data are used to mechanisms.
validate tia Preliminary snowfall intensity model.

NP 2291
NP 2238 PRETEEN or rEE smog-ml VEST DATA BASE

PERSPECrIvES IN ICE TECRIfOL03f Lacombe, J.
Ashtan, S.D. U.S. Army Cold Regions Research and Engineering

~19861 lap.Laboratory. Special report July 1987 SR -1
Koynate address delivered at the International Snow Symposium, 6th, Hanover, Nd, Aug. 193i.
Confereace as Ice Technology, MIT, Jane 10-12, 1985. Proceedings
(Unpublished manuscript.) p. 3 -11

42-1372 ADB-115 486
Ice physic3, Research Projects, Engineering, Icing, 5 refs.
Ice ,over 42-1404

Snow physics, Bilitary operation, Light transmission,
SP 2289 Infrared reconnaissance, Visibility, 'let2s roL0ogil

IFFEC? )F ICE-FLOE SIZE ON PR)PELLER TORQUE 1I SRI?- factors, Detection, Snowfall, PrecipitatLin gajes
M0ODEL TESTS Reduction of data recarded at the SNO-I11 Jest field
ratracisux, 1.-C. experiment is complete and a summary teport IS now
!llertain Towing Tank Confeten-e, 21st, Nlanatoa, being written. A preview of the organizatein and
D.C., Ail. 5-7, 1936. Proceedings. Edited by R.F. contents of the upcoming report is given in this
lessille paper..
iiashingion, D.C., National Academy Press, 132 p.291-
298 NP 2292

4ref.'. SCAVENGING OF INFRARED SCREENEI Et 5763 BY FALLING SNOW
42-1352 Cragin, J.H. et al

lc- a~ 'rooell'rs, 1:ce nifiqation, Ice floes, Ice U.S. Army Cold Regions Researcn and E9ngInaErn
coort~~ss Le solid inlerface, Velocity, Ice Laboratory. S:)ecial report July 1431 SR 31-12

iersrity, FLiction, Tests Snow Symposium, 6th, Hanover, Ni, Au;. 1986.
'esuit;i of a Laboratory study on ice-propeller Proceedings
art-ri::tion conducted with a aoial icebreaker are p.13-20

:,r ,rrl. Th- tests were mile in ice-free water. ADB-115 486
srci cainr'[ with rpqilirLf shaped ice floes of JJ refs.

lrftereat iz=!S, ad brash-fillei ice channels. rae 42-1405
.- t resairs snowed that the propeller torque ani its Hewitt, A.D.
standard deviation increacod ditn both ice floe use Snowfall, Infrareld raiation, Ligna Sc-Attorrag, S111W
ini shin socedl. The dominant frequency in the torque crystals, Aerosols, Visibility, Ice crystals,
fluctuations was found to be entrat the propeller Precinitati~a (meteorologyl, Biad v'la~ity, Tests,
;pcei 3t th? ratio of Snip speed to floe width. Tae Cloi dissipation
effect ?t ice ingestion on propeller thrust could not Field tests conducted with EA 5763 in Hanover, NH.,
b- ideterminedl because of milfinction of the thrust Hollis, '!E and E. Corinth, VT show that in order of
cavaeoi t 3f the propeller dynamimeter. iep tesalto agnitudeP Mote sceener is removed an] depositel It
iu4qest that diffecence in ice density an; in ice-aull the surface within 30Gm downwind during saowdfail than
Crrctioa coefficient berweesr nodcl tests and full under cleaE-ait conditions. Relative amounts ot
scaile trials may he at 1eait :Carfially responsible? fot screener deposited by diffusion/gravitation unler
tire tac: of ilreemest between1 torque! and powering cleat caniirrns were inversely Proportional to tha7
tequirements predic.ted from mdel2 propulsion test wind speed above a threshold value of about 1 a/s. A
results and thase measured lmiraug full-scale trials, direct linear relationship exists between rae 2aSS

precipitation rate and the fraction ot smoke cloa
scavenged by stellar, spatial dendritic, an1 ciusteted
snow c-rystals. The scavenging efficiency does not
appear to depend s.trongly on snow or ice crystal type
although scatter in the data and the limited raanber
(6.) of tests may have masked Any relltion.OLP. Snow
is four to flve times more efficient than raindrops in
scavenging EA 5763 frome smoke clouds.
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UP 2293 NP 2296
SOmIDIff AND ?IUPENATONN NNASINR92TS 39TAINID F939 AN $ilt PATH EXTINCTION AND IISIBILITI KASRNNNNS FROM
UNMANNED ANIAL VEHICLE AN MUARRED ANEAL VEHICLE
Ballard, H. et al Cogan, J1. et aL
U.S. Army :oil Regions Research and Engineering U.S. army Cold Regions Researb ad Emgiasmrimg
Laboratory. Special report July 1981 SR 97-12 Laboratory. Special report July 198? So 87-12
Snow Symposium, 6th. Hanover, PH, Aug. 1986. Show Symposium, 6th. Hanover, PH, hag. 1986.
Pricae Iings Proceedings
p. 35-45 p. 115-126
ADB8-115 486 ADO-115 486
1 ref. 5 refs.

42-1437 42-1014
lzquierdo. M. McDonald Z. Smith. 3. Cogan, J. ;teeley. H. Izguierd3, M. McDonald, C. Smith, J.
Tiabuni, F. ;rseley, H. Infrared radiation, Visibility, Light transmission,
Mataorotoagical instruments, Air temperatura, Humility, Cloud cover, Temperature effects, Sounding, Computer
kirplanes, 5easuring instrumaats, Tests, remperature applications
effects. Accuracy The potential for using measurements of infrared
A swill. lilhtweight, low power consuming instrument raiation from the Earth's surface in the wavelength
designed to measure atmosphEic temperature and range of 8-14 micron to obtain an estimate of infrared
relative huidity from aft unmanned aerial vehicle extinction is examined. rie system depends on the
(OAVI was fligot tested. The measurements obtained reduction of detected radiation with increasing
from tee UbV instrument were c:ompared with tba distance from the observed objects, mne affects of
ahtaia?] from ballion borne rostrufenlts. the billoons --loud cover and the temperature and emissivity
were launche prior to and just after the UAV fligets. dependence ire considered. Limitations on the
Althoajh the aeasgaamnt accuracy of the 31.1 Operational range are presented. This paper also
instrument coild nit be established during these presents a teclnigue using a video image and computer
tests, the temperature and relative hkUMidity processing to obtain -a measure of visual range from
viitcans ncted were consistent with those obtained the observel contrast differences in the image. A
from the balloon instrumant3. The temperature prier knowledge of iicene contrast when visibility is
variations confirmed to the 3xpaectol lapse rates. known can be compared with tne scene contrast obtained
labatory teat:3 ca' the eerfa~mance ef the instriment under arbitrary ceo3ditiens to estimate visiniliry. A
package unler varying, partica1larly cold, teepsratares sligJhtl~y different appraaca to Obtain visual range
were coeduc:ted to letermine tie environmental effects views horizon and terrain simultaneously. A contrast
an instrument sensitivity, accuracy and time measurement C13 then be used to determine visual range
constants. Results of these tests are presented, if the distance to the norizon is known.

SP 2294 MP 2297
ACDUsriZ-T)-SEISMIC COUPLING rHR0UGH A 5533 L&YEI VET PRECIPIrATION 10 SUBFREEZING AIR BELOV & CLJUD
Peck, L. INFLUENCES HADAR BACESCATTERING
U.S. Army -old kegions Resaarsh and Enginee-ring Caleeck, S.2C.
Laboratory. Spaciisl report July 1937 SR 97-12 U.S. hrmy Cald Rejions Researcn aid Elngineering2
Snoaw Symposium, 6th, Hanover, NH, Aug. 1985. Laborstoty. Siecial report July 1937 SR 37-11
arocee dinqz Snod Symposium, 6t0, Hanover, SH, Aug. 1986.
p.4

7
-55 Proce?iings

AD9-115 485 p. 135-144
42-11438 ADB- 115 486

Ac3ustics, Snow cover effect, Seismology, Sound wives, B r efs.
Soil mec:hanics, Military operation, Frost penetration,
Experaweptution Ice crystal 4reath, Superceolel clouds, Radar echoes,
Th? exciLtation of ground moti~n by Airborne Seu111 LS Analysis (mathematics), bac-kscattering. temperature
termed ac:oustic-to-3eismic ceapling. The occurrence effects, Precipitation (meteorology), 'infrozen watec
i acoustic-to-seismic couplieg degrades the content
partarmanc-s of a seismic sensar unless its Ice particles falling throuyn supercooled clouds
7intrreutiai t3 th ground 2orion is compensiae for, acciete water lroplets fast enough to incur a
while it is tha basis Of aircraft detection arad substantial temperature increase. During conditions
ranlial by means Of an acous1tic/seiSMic sens3r. rae oif "just wet" growta or fair size graupel j)articles,
vIriation iO acoustic-to-seaic coupling due to t3e the temperature rise can reach several degrees. T'hese
Winter environment must be knan and understod so vet ice particles would take hundreds of 3?ters to
that tne effects of the wirte. environment can be refreeze after falling below mE cloud. taLis Wet ic:e
innorpjnated in the design anl employment of sansoc: particles can fall through subfreezing air belcuw a
sy,t ms. supercooled cloud and enanace radar backscattering.

nIlP t3rs effect is Possible with clouds, tee liquid
IP 2295 content of fogs is too low to produce more than a few

FORUARD SCArTER METER FOR NEASURING EXTIUCTIDN 11 tenths of a degree rise is the teiaperatara of falling
ADVERSE NEkrHeR i-e particles. Furtheriore, only cumulus clouds have
Koh, .a sifficient luil water cointent to -givx a 3 degree
Uj.S. Armiy -'ol Region,; P-sexrcn and Engineering temperature rise.
Laboratory. Snecial report July 1987 SR 87-12

o1w SFmposium, 6th, danoVer, V11, Aug. 1986. NP 2298
Proceed ilhqz K&DLUK ICE STRESS MEASUREMENT PROGRAM
P.31-34a Cox, S.F.N.
ADb,-115) 486 Technology assessment and rosearci program Eor
2 refs. offshore minerals operations; 1986 Eeport. zoa~iled

42-1411 and edited by 1.8. 3regory and Z.E. Smite
Attr-nuation, Lignt sc*attering, Radiation, Snowfall, U.S. Dept. of Interio0r, 4iserals lanajement Service,
Liiht tranSmission, MPasuring instruments, Rain, Fg OCS study PIS 95-0Q3
Th, extinction coefficient is a measure of the (19371 p.100- 1 07
atte aaraoo of radiation ai ir propagates through the 9 refs.
atmos-pnere. techniques for measuring the extinction 42-1494
cOefFLiiet ii oPtical waveleng7th rpgions are of Ice? lads, Ice preasure, Dffshare structures,
interest, itnce? many military devices detec-t visible Caissons, Stresses, Ice conditions, Ice tempature,
and iifrar:ed radiation emitted or reflected by distant Wind factors
targets;. Experimental resultsi comparing extinctioa
Coefficiints 3easured with a forward scatter meter and SP 2299
a tranamissometer show that it is feasible to use a NOC3ANI:AL PROPERTIES OF HJLTI-fgAR PRESSMR RIDGE ICE
forward scatter meter to measire extinction in winter Richter-Menge, J.A.
precLPittion (anow, rain anS fog). ntecalogy assessment and re-earch program for

offshore minerals operations; 1386 teport. omapil:e
and edited by J.9. 3regary and -.!. Smith
U.S. Dept. of Inteclor, Miocrals Manaj,2ment Service,
D:S study MIS 86-0083

19871 p. 109-119
19 refs.

4 2-1495
Ice mechanics, Pressure ridgesi, Dtfihore trsLjtes.
Ice loads, Ice strengtn, Impact stt'n~tn, t;a
salinity, Ice density, Strain tests;, ice atrucrire,
Temperature effects
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HP 2300 ap 2304
Of: 3FERLAND FLOW VASTENATER FREATIEST AT EASLEY, S.C. SONS ANALYTICAL ]METHODS FOR C~uyONDT1 1 ? g rtRaNsFreR
Martel. C.J. at al. WITHf FREEZIIG/?FIANING
W~ater Pollution Control Felarttion. Journal Now. 1986 LunirdiniA, F.J.
p. 1078- 1079 Int?rnation~l Symposium on Cold R~gioaz Halt ronsfar,
DisZIlSSX:n of A.R. hbernathyti paper, 41-1899, 1111 ElalnrOD, Alta.. lone 4-6, 1987. PraCeedin;s. Editel
author's reply. 5 refs. by Fr. . Cheig, V.J. Lanarlini. and N. Seki

42-1639 M~w York, American Society Olt 43?2bani]A-l enjineers,
Jenkins, T.F. Abernathy, A.R. 1937 p.5

5
-54

Waste treatment, Witex treilEn111t, Laai reclavat~on, Refs. 61-64.
Chaill.:il aaalYSis, Design 92-1695

Heit tElinsfer, Fre~ziaq, Ti.wiug, Heal bilaace, Phase
NP 2301 tran-itOrmationi.. Soil fteezing, P3tzifrast, Freeze

EVE:fS OF BITER AND ICE LITERS 31 THE SCATTERING thaw Ccles, AlAlYSIS (latbelmatICS)
PROPERrIES OF DIFFUSE REFLECr3RS One Of the last .fiffizult and yet poat inre3sinq
Jezek, K.C. et al. irets-of heit ttansfeE is ::aductocl (or ziavectionl
Applizel Dptio-s Dez. 1, 1987 26(23) with LLrezim It thaWLegq. Tue inhLerpnt aos-J.3nairlty
p.

5
103-514

7  
of th? problem dloog with the anknodu 335109 interfiz-e

7 refs. pre~ludes exicE sDutions for sast ur-acti:di c~lies.
42-1651 Thii has sP3oird JrEat Oftoit to ieVise d~ptOXillte

Koh, 3.solution metbois which 3r? accurate dua 3L 3e0ei~l
ICP 3PtICS, 92fleZtLVity, Scittaring, Diffusiijn aDpplcation. lany of the vcnown exdz

t 
SolJLiOZI atL

listed here along with a briof liszissron a twi
HP 2302 approximate melon]l;: the qaast-static and i ti l it

ErBOCEEDINGS bilince intejril. space li.mfitti-4ns cule aat thA,
Internaitionil Symposium on Z311 Rhegi305 Hellt rrnsfer, inclusions of itlCh useful uariationll MetniA3S .; Chit
Elmontan, qlti., June 41-6, 1937 Of 8131 0L Of I tatapent LEA mure d:etill.
N-W Yortf, APErICla Society of lechdflical Engineers,
1937 2701. MP 2305
feft,. onsskm. For spiectel PppErs q?? 42-1699 tbtrllgh NODELLIN3 TRIS3 BACK FREEEP BY FRAZIL 1:8
42-11i. Daly, S.F.

42-1688 Int4!rnationil Sympao~iuil on Cold Rieo., jeot I!Ti;Er,
nong, K. C. P1 Lunirdini, V.I. d3 Seka., 1. Ln1 Edmonton, ALta., J l~e 4-6, 1947. P'rocee]FLo i. FIIi

Halt trinsfer, Icp formation, I=ce malting, Soil by K.C. Cheng, V.J. Luznarlina. and N. 5-ki
freeazia~i, Tcainj, Frost he-ave, Phase tiansfornations, Maw YOLK, AmEr.in Society of 3ecbanCAcl -- lniflC2rz.,

WiC wle interrace!, Snow melting, Cold wethec 1967 p.101-
1 0 5

conbtrl cti~n, 4ithematicil mlads 13 refs.
42-1100

MP 2303 Freezeup, ]'razil iceP, Ize iolti iierfice?, Icie
EVOLartTN 3P FmAZIn ICE IN RER~S AND STREAMS: lihpesion, Heat tr Aa l:f 2L, ':- fOrM1at Lon1, ' it eldr IiaI
RESEARCFH AND CONTROL 11odels, Drainale
Daly , " I .re freezeup ot trEbis racxs by frizil ic10 cr i
Ifit-CnICriO'tl SYMPU-sisn on Z7O11 5?gloaS feat Tra3fvAr, sequence that hi not been SdintiLatively 13-zzii:5i.
Flmalt~tO, Altin., Jan, 4-Ho, 1937. Proceeding;. Edited Bacause of the! iuftiulty in Observition ini
by F.--. -hng, V.I. Lunlardini at,] IF. Szeki measurezent, Very little1 13 1 ,tititrvely Kowr aiut
,J:tw YI~k, kneri7on soc iety of lePh:ii;i En;irieecs, tfte conlCentration1 U4 fiZIl i::L at th Intiae, tin
19i7 1.11-16 m~zhinism(sf of do if-Wat-'L icQ CIA;o; L
Vr~f. deposltion eLlrci rncy of *-azi 1 i7-!, tho- cjnratl

42-1693 of lifrzeet h~at traqn;' 1:3i t1t-1 ice -Jtowt:. I::
L rI;' 1 ic'. , -' cilirEol, TuroaL-Ant fl-ow, 17E, the rick, and thA rrloitiooL.rp o:ii tf 1] I10.i

ertl C. IEl~h euj;, 'felt tias
0
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UP 2306 RP 2311
ARCTIC RESEARCH OF THE OUTED STATES, VOL.1 SEIN-EATE AID GRAIN-SIZE EFFECTS IN ICE
U.S. Interigen'-y Arctic Resarch Policy Committee Cole, D.MH.
Washin~ton. D.Z., Fill 1987 12 1p. Journal of glaciology 1937 33(115)

42-17146 p. 274-280
Bowen, S. L. el Valliere, D.R. al 22 tref s.
Research pro)jscts. Polar regions, Research projects 42-1822
rbis new Journal proviles an avarviaw of Faderilly Ice defarmati, rce zrystil struc-ture, Strains, 3rila
fundal rasairch activities in ACr-tL= regions 1Q1 size, Tests, Stress strain diagrams
mnclUI~s brief cozientaries Do specific programs being This paper presients aol dricu. ses the resilts of
pursued by twelve lepartmentil-laval jroups ini constmnt dPEfotatoL3l-rute tests on labOraItY-piepired
thitas sub-groups. The ranle of Leseirzi topics polycrystalLne lce. Stisin-Ldtes cin~ai EE33
inDcludes minerals, geology, dildlife, land, parks, 0.030,000,1 to 0.11s, gcran-S~ze ranged froi 7.5 to
mines, itmasphere. oceans, biology, glaci~ology, asith 5.8 mm, Ind the test temparatuta was -5 2. it strain-
scieaces, sea ice, snow, ice, Arctic engineariol, rates between J.000,000,1 Ind 0.001/s, tn2 itress-
xeliziie, fisnerie3, weather forecasting, tsunamis, strsio-rate relarrorship followed a power law with in
ice edge., remote sensing, spice plasaa physics, exponent of n=4.3 calculated witnout rejord to JEra-
p~rnifroit, hviroloqy, tundra ecosystems, health, siz' . RoWeVer, a reversal in roe 4risai-irza ec.fecr
hunman services, cultural dynanics, archeology, ice wis obsetved: beloo a transition point nest
btaikio, Iceberg reconnaissince, Arctic pollution, 0.000,00'4/s toe2 pear. sties. incteis~ )tnsn-siz ,
miLL12 traisportation, Paviroimental protection, While above the trirLSiior point the penk stre-
internitionil Arctic conidinition, foraStiy, Soil decreased with inicreasing jrain-siz?. :Ciii 1iat-
cons~rvition. Reports 0' mesiLngs of toie various trend persistel to the highest strdin-rites 3b.,erv'd.
commttees aol comsissxons injolved in Arctic At strain-rites aiove 0.001/s the peaK Stress33 1
reseirch, the ktctxic Fesearco InJ policy Act of 1934, inde~pnient of stciin-uir. rh.e au.ial trlai,
101 xizeutiva Order 12501 estiblishrng ttie Arctic exhibital at tae lower sttiir.-iLt2S arn 1ittiD11te tJ

SesaErch Comission aol the literagency Arctic the influenza of toe grain-SIZe on the oilaance of tn?
RAeseirch Policy Committee are inclIuded. operative defoinatron mecnurnisms. DyaAMi

recrystallization appears to intervene in ti, cis o
MP 2307 the finzar-graiial Atetial and serve3 to ioiorE the

ORSERfkrIONS )P JQ99LHLA3PS FROM ICE-DANHED peIK strPss. At coeparabla sttain-at-3, howeV t, ths

STRIDLINE LAKE, ALASKA: INPLicaIrnss FOR lirg?-gmainad oatEial still eXperia0ene inteLiil
PALEOHFDBOL35T micro-fricturi, 121 thin sections reveil 2xtte.siv!
Starm, 9. at Al deformition in the jraxn-bnsr.daty regions thit :
Sinnoscrn symposia in DeOoO~ology: Internitioil 4uire unlike toe appearance of the Sti LS-iSui!
series, 110. 11 bounliry milratiou characteristic of the fiiC:-jLA!t '!
Catastrophic flooding. ednite1 by L. layer ald D. Visal material.
London, %Iln And Inwin, 1937 p.7

9
-914

14 rif3. 11P 2312
42-1613 IrBORNE RIVER-ICE THICKNESS PR31FILING vITH HELICOPTER-

9oee. J. Benson, C. BORNE UHF SHO~R-PEJLSE HADAR
Flooling, Ice Jams, Glacial 13iKs, Subgl1acial Arcane, S.A. et al
Sriiage, ;,lacial hydroho;y, Volima, Hydrogripay, Journal of glacsiolo)iy 1917 33(1151
Pil~achnnato)logy, 13uited Statis--Alaska--Strindlin2 p.330-30
Lake 14 refs.

42-1930
MP 2308 Delaney, A.J.

DC REStSTIFITE MEASUREMENTS OF 93DEL SALIKE ICE S93ETS Rivet ice, Ice coverc thickness, Scattarinj, secote
Atcont%, S.N. sensing, ProriLes, Egurpmeit, lake ic-?, Surfice
IEEE tuansactins on qeo~cience snd remit? s~asiaj roillineos, Frazil ice
Nov. 1)37, 31-25(6) The rce-thrcness profilinj performaince of 1
p.695-i44 helicopter-mouitel short-pjia radar opating it
IS rEf;. approximate ceotet fr:.-ueicie3 of 6d3an so)J 3i'!z w3-,

42-1754 aszessed. rhe antenna paz%59 e-s W2re MOUrieS 1.i = or:
ice al;'ctricol properties, Electrical resistivity, the skil of a nill halic33ter whose sceed Ind
Silt ice altitude wea vinCia from about 1.tf to 9 2/5 ani 3 t,)

12 m. ClIutter itom toe nelicoptet DffLre3 mini~il
RP 2309 inte rfar~nca with the ice iati. DI Weic xicjaite in

ENUIZ314ESTAL FACTORS AND STANDARDS 731 ATIDSPHE21: Alaska over laces (as a provin: ecerci-a) ia-I tiD
39SC924AIS. CLIMATE AND TERRAIN rivers, whose conditions varied from open 4iteL to
)pntz. 1. F. et al over 1.5 m of soli Ic', With Luacroas frdZL-lcce
AiLIanI lattlefieli Environment Executiva Colimitta?, formations. 7fte Most readilIY intLrEtttI2 data Wat"
ErviraisGtal Staniards for litecial Design Iroup, icgurrel whin the ice or siow surface w5s smooti..
O)ct. 1)j7137dp. Detniled surface ilvestigations on the Taana ,ivL
7 refs. First edition. AIRE repo c 1, ESHD pix~ilet. Levealed good coirelatlOnza Of edbo 1313Y dito -;Dlld

42-3145 ice depth, our an insensitivity to maulI-ice !apth
liets, I.T. Snitroy, B.Z. Sties, ?..E. lobinson, due to its nigi wat-r co)ntent. 31 the- Yukoo FivuE,
J.l1. dncci, .4.. coinciding temporally coherent surfacea ir.1 bott3
9nl~titwy anerition, Snow l3oa3, Pnvironments, Icing, raflacttons ware associated With solid ice and s;mootb
VisiLility, rce fog, Sound wires, Freeze thaw cycles, suffices. All cases of inco .2rent surfs:;? returns
TopogriPhiz fonrtu Sa, Climatic factors, Military (satter) occcurred over ice rubole. so-uic
facilities scattering was always followed by the appearcance of

bottom scattering out, in many cases, 13clIli a
RP 2310 har.;ing-wsll formation of solid frazil ica, bottom

BEAT L35SES PR35 T519 CENTRAL MEAT OESTRIHOI3I SESrfES scattering occ.Irrel beneath CoheiEat, Snoot2-5uriace
AT FOUT RAIIRIGHT reflections. Area; of incoherent bottom 5catteLrir4
Pnettpplace., '..E. investigited by dlling revealed higoly visialle ice
7arali. Environm'ental Proteztion Service. Rater conditions, including. frazil ice,. rh! MInLium ice
Pollution :ontrol Directorate. Economic and technical thickness tqat could be resolved :L32 the raw lots wIs
revi-w report Dec. 1942 EpS 3-WP-62-6 about 0.2 2 with the 600 4

z antenna ird loss mnan
Symposium on Utilities Dlivery in Cold Regions, 3:d, 0.15 mn witik the 300 MHz antenna.
Edmonton, %Its., f-3y 25-26, 1382. Proceeings.
CmpLil by D.W. Smith
p.303-323
5 r-fs.

42-1728
9eat loss, leating, Utilities, Underground pipelinas,
Air tamp-raitur, Temperature effects, Analysis
(sianmatizs), Coa:)uter programs, Sail temperature,
Seasoral variations
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RP 2313 NP 2317
*ArXB3 SIS FOR 33SUVICRD ROADS T3 B3 O550 11 PROCEEDINGS, VOL.14
9AXKENICE M&MAGENT International Zonfereace on Offsh~re lechinics and
Eaton, 3. A. et al Arctic Engineering, 7th, Houston, TX, Feb. 7-12, 1988
Morta 4mericin Zonference on liniging Pavements, 2id, New fork, Americau Society of Mecx&aaical Calinears.
toronto, Ontacio, Nov. 2-6, 1387. Proceedings, VoL.2 1988 348p.
19371 p. (2) 51- (2)62 Rfes. pissia. For individual papers see l12-2077
246 r-efs. through 12-211).

42-1979 42-2376
Gerard, S Dittilo, B.S. Sodhi, O.S. ed Luc, C..9. ad Sinha, I.K. el
load naintanarce, Davements, )Liinia, Surfacea Dffshore Structures, Ice loads, Ice mechanics, Ice
properties physics, Eogineering, .4eetings, Sea ice, Ice
k. system his bien developed aid field validated Ear coalitions, Icebreakers
rating ursurraced roids. rhe number obtained fir ach
road by usiig this system can be used to prioritize or AP 2318
compAa road conditions to develop a mainteonne FLEXURE AND FRACTUIRE OF RACBOCRYSTALLIVE Si TYPE
prograx. this unsurfacel roal rating system --an b? FRESHUAER ICE
used by itself or to supDlemaat current pavement Dempsey, J.P. at aL
manage meat sy stems. International :oaference o4 Offshore Mlecanics and

Arctic Engineering, 7th, Houston, TX, Feb. 7-12, 1939.
SP 2314 Proceedings, Vol. 4. Edited by U.S. Sodhi, Z.H. Luk

ICE rNIZKNESS DISTgIBUTIOU k:ioss THE ATLANTIC SE33J and M.K. Saxnha
Of TI)! UTAIcric ocEaI 1 II UDdxsrE8 New fork, American Society of -Mechanical Engineers,
Wadhis. P. et al 1983 p.39-146
Journal Of geophysical reseeCaf Dec. 15, 1937 92(--13) 31 refs.
P. 14,535-14.552 42-2382
9 refs. Nigam, D. C-Ois, 0.3.

42-1935 Ice strength, Flexural StLtt, fracturing, ice?
Lange., I.A. Ackley, S.F. crystal structare, Ice 1013ds, Grain size, Ice cracks
1=a cov E t.si::knPsb, Sea Ice, 1--e flies, Piotogriaiy The fout-pOinMt-bendi loading configuration is used aare
7hi entirE duth of the- antc~tic sea ice zonn was to study the fiexural strength and fricture! touganess
raverse!l in the vliinty of J lag longitude from July of vacrocryatahline S) type freshwater ica. Tha
13 to 3ep. 10, 1956. Ice thiKnet-9S were! masure! by empaisis in this investigation das to minaie testing
direct diEIlln;, by helic;opt?r profiling using in errors, prepare geometrically similar specimens miled
ZnStAE 100-wiz impulse rider sy~tem ani by aeriil to good accuracy, and to use a mechanical n31
photography, !Le results of the point measurements repatable method of notch formation. roe 4aesrion
(drrllinj1 ire rported in tIrS paperC togetner WItl In under study is: would a wile scatter in flaxurdl
inlicition 3f how tae LAdaL and PnsoroLprapy iata dill strengths and fractire toughness results LL1 oCc:ut
be used to extend them so as to yield area-averaged in Si ice if toe inaccuracies irk specimen preparatior.
ice thickr:ess distributions. The Laein ice typea actoss and variations in notcn acuity were minimized, ini if
the entie w]ith of tile ice Zoveir VAS =OnS3lajlal the specimen sLze were increased sijnuLLLCeatly? Toe
piaccae ice, occurrtng in vast 0.1;ths formed oat bi.sia tenet than is that any scatter would be
if a 253-km2-wile bind it the ilvancsa7 ice elge daicab predominantly due to crystal orientation eftEts,

Iorie cencentrated fishl of individual pancates grain size ?ffects, variations Irn the reiDoinr~t c
in a maier of frazil Ia. Preferred thicknesses 3E axis orientitrona, as well as both spec;imen size! id
Undeforand! floeS here 40-60 :a of ice covaee win t-specimen geometry.
19 zi if siow. The individual parncdkes attained
almost ill of this thickness n)efore- consililltion; nP 2319
sbs7eget. conielation Yrowth was Slow, eStIMAted It 3RONT8 OF E:O/&D/S UDODEL ICE 11 A SHALL TANK
0.4 cn/d. The floes contains! much small-cale 11orland, S.L.
Eoujane.s& on tie upper aidloe sai urfaces due to Internitioral. Zonference o Offshore lechiaics and
Ei - tre at pancakes at toe tine of cuct Arctic Engineering, 7th, Houston, 1KE. Feb. 7-12, 19ib.
pr2SSU:? ridging was molest except in the far soutn. Proceeings, Vol.4. Edited by 0.S. SOdni, Z.A. tIr
4 ew very thick (3-11 m) MUltryaai floes aee and N.K. Subsa

ob:?.rve! ambedded in the pick at latitudes beyondl Ss. New York, American Society of lecianical Engineers,
(Aura.l 19Fqih p.47-53

9 refs.
MP 2316 42-2383

HIST38Y JF SN31-COVER RESEAR~i Ice models, Ice strength, Flexural srrength, Ice
So.-c * elasticity, Solutions, Freezing. Ice mechaics, Tests,

73okuil of glec'iolY 1937 3oecial issue Ice growth, Ice sheets, Tanks (contlrnersi
n. 50- 5 A new type if refrigerated model ice was tested for
31 t~'fs. Elexural strength and elasricity in a snail baiin.

42-1959 This model ice, teinedi "13;/AD/S" ice iy toe developer,
;r.ow co)ver, Snow hydrology, kvalinch~s, History tinco Of NRZC, is produced by EreeZrng a solUtion Of
Tnv- ftorf o[ snow-covE research is divided into 4 three cnemicills--ethylene glycol, aliphatic detergent,
is3tinct period!s. 3CfotEL 193) there were syst.enitic and sucrose. A small-scale laboratory invesrrgstion

3be-rvltions of snow but the tools were2 lust aing was conducted to deteraine some of the mechAnicasl
le1velope to baegin seriou5 research. FrOM 1903 to) PrO~erties of tme ?G/AD/S ice and to make
1;36, 1nY 1aVe5tigatIOns weret made because of the modifications to the chemical formula as needed, The
pticticAl considetarions of snow hydrology ia snow results of inese tests weE hound to compare well with
lvitalcbes. tadividuals bea rhe assessment of snow Tigco's results for ES/AD/S Ice as well ais wita tests
wnterE eguiviant for forecasting tun-off and the on uret ice grown in the sane tank. Described ire
ii;'s'rvition of snow structure and texture, some of the problems vith this new ice , including
guentitative and physical investigations quiicened excessive suidsrn and bacterial blooms, aid tne
aiter joveEmant-sponsorel 1laoOLatOries were? teconilues use] to try to alleviate them. klso
a tablisnel in 1936, tie snme yeic. is the founding of disc;used are several unigue asipects o1 dailing wita
tht 1iter.tiiial i laciological society. From 1935 ice sheet growth aid mechanical properties testing in
tarLOUgh tie? 1960_s, many derailed InVestigations were a small tank.
made into snow's physical properties and behavior.
'rorissionll societies Organired national and regional
z?e!timi, ind published the results of snow research.
lany more lhhortOries bacame involved as knowledge
About scow was developed and applied to run-off
foiecastlng and avalancha defense. Snow esearch
surge) again iuring thle 19735 with the establishment
of a new generation of snow scientists using more
Advanced tasory, computers, and instrnmentation. La
de~ails conttisue far solution3 to snow problems with
now -neasis on old them:?s, sMow research generates
kaowl-11V about snow for a wide variety of
Appli c ation s.
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UP 2320 HP 2322
SEAT TRANSFRm PERFORMACE OF :ORIERCIAL tHIEU3STPH31S POLAR CONHUEICATIOUS: STATIS AID IRCOSEEDAIIOIS.
WITH ZEZLIEED EVAPORATOR SECTIONS REPORT OF THE SCIENCE WORKING GROUP
Baynes, F.0. at al Rosenberg, I'.J. ed
International -onfsrence on Dffsmors Machacic:s ami Greenbelt, 9O, U.S. National aeronautics ant Space
Arctic Engineering, 7th. Houston, rI, Feb. 7-12, 198. Aiministratton, Dec.- 1987 29p.
Procesdings, Vol.'a. Editel 3y U.S. Sodhi, C.H. [.ak 3 refs.

and N.K. Sinha 42-2146
New Fork, American society of 4echanical Engineers, Jezek, S.C. el
1988 p.275-280 Spacecraft. Telecommunication, De;n, Polar relion4,
116 refs. Glaciolojy, Oceanaqraphy, Heteorolojy, 3eopoysics

42-2113 This report suwmarizes the capabilities of existing
Zarlang, 3. P. conmunicatica links5 within the polar regions, as well
Permafrost beneath structures. Heat transfer, as between the polar tegions and the continental
Sub~riae, Viol tuimels, Heasiring instrumenuts, Riot onired States. The report places these Capabilities
velocity, rests, Evaporation, Equipment, Taermosypions in the context of the objec;tives of principal
Laboratory teats have been coaduc-ted with two full- scientific disciplnes active in poIl reiearcn an],
size, two)-Doase coaer-sl tharmo3syphons in an in particular, of how discipline scientists both
atmospheric Wind tunnel at tea U.S. tray CREEL. rae utilize andi ate limited by present tenuljijc6.
test variables were wind speed and evaporator Based On an assessment Of the scientific 3njectiVes
inc~lination anile. The air i2cc] ranged from 9 to 5.2 potentially achievable with improved coammaication
rn/s. the evaporator angles wes varied from 3 to 12 capabilities, the report cmacludes with a list of
deg meiared from the horizontal. Tee effect of requirements oo and recommendtions for communic:atio)n
nearby walls on thearmosypnofl oerformance was ala) capabilities necessary to support polar science over
inves3tigated. Tests were contacted w..th walls the next te2 years. (Auth.)
oriented parallel, at 45S deg and at right angle s to
the ir flow direction. The air temperature for all BtP 2323
tests was. about -13 C. rest results are presented NEW APPROACH F3R SIZING RAPID INFILTRAT13I SYSTEMS
with thercmal conductance of tee rhermosyphon as a Martel, C.J.
function of wind speed and evxarstot inclinarios Journal of environmental engineering Feb. 196d 114(1)
angle. The heat transfer conductanice was found to p.

2 11
-
2 1

5
increase With increasing wind speed1 and increasing 13 refs.
evaporator inclination angle. 42-2246

Waste treatment, Water treiaent, Seepage
RP 2321

Of ?HE APPLICATION OF THEBHOSIPRINS IN COLD REGI)M3 HP 2324
tat lang, .1.P. Pt a1 ON tHE DETERMINATION OF THE AVERA;E flUNG'S ODULUS
Interairiosal 7onference on )ffshote lechanics an] FOR A FLOATING ICE COVER
A[ctiC- Cagiaering, 7th, Houston, T)[, Feb. 7-12, 1938. Kerr, A.D. et al
Pio3e1ttg~j, VOL.4. Editel 3y 0.5. Sodhi, 7.E. tic Cold region; science and technology Fea. 1988 15(l)

an] I.K. Stoha p.39-43
-4,W Yort, tsMrcafe Society of fl':ssniCal En3Inect[s, 11 refe.
199' : o.20-2,1 42-2287
14 rU;3. tiians, F.D.

42-2111 Floating ice, Lost; (fOic-s), ice! elasticity, Aasljsi1.
1ayaRs, F.Dl. Daly, S.F. (mathematics) , Preesar::
Low tezrlieatur tesits, :lest t~ef-,Wis] we i i, First, the sasing of Yo~unj's, x-aisles for a fleatin,
rexp'rar.ar effects, Fiulneet?, Water flow, ri ce cove isV ISc-s-d kehe MCIioften use3d tJt
4roeth, "tniginrctiusents, Tnetxosyaacns, determnisa th.i aragte xstssl, of tia cecet, 1)-eel,
7nrxosc , :) ot-3.table elect~ia ire Lagg4;1 cttsnitftj of l,>diirj en c-ce cve:, v~tr Iclly wits, a

-- t3-us Linc -low temp<raturr's usu-ally -Ials to rkii disc:, is then pre-ioted ashi i ii
.Y-tee failureT. r3 3seicoM' tali lifficuLlty A' shortcoeiriq Of the, csl-i'larioa serbs!, s:'1i rs 1:io
eort're1 rasat- sir 1 J Of a thernosypi-< Lj out. it is rel3t"! to he fart tsar tn" )Irt

trttresrectired to tI.? 'grants. to Al t I pc.is utI i; tr Iabstrrn cetween 1is a nd so cc;- it
I2r,;tt J 3nt .3,nI t,-i w3a t''-r''l r -'S t g-neially not' races. 71) Z

1
-irti thj

5  
i-x,

te~t c-n!'-hat tie i thc.e e ii , t cxpiatieu cti ly 1w-in zii lac t'1 inc -St-i,s rca
17: ntM rit _qa It'i w-lf 11 A b v; e- ef fec r!C f3 r L -j nreS. ,: I ' ' Is ;.s 3a t-a-

t- Ciat jicE 'I; 'a *rEt' t. talz:d1itre (- ,e vet I ci. t , Untl -i It t f

I ta' it '. I At' L Ifl -- Pr-: ,Licln a,! aZua
Cl - i, -T j.-~ i)jan!iL,--- !'-r S ? -

I., - ', - z - l, a. [I " '-''''

;1 1 1 (IV 11) 1-, Lx, T 1 .4'-11

:it~i AC- va la t w -,'' U3 ' 'e-tt o

~l Ia'' us 711. li S' ac-: hrJ a -I

),IllS - 1 -, ) I V 1 7i i " - t - If,''' 17 :''

aW at at ::11 -f,-' a " 1 4 jt I' 1I

t:i-f t .-L it ~ 'a r twrst'I 1 1 ijT

it
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NP 2326 IF 2329
SNOB lASS :ovNZvTiLTIOV AED PRECIPITAIION BATE 5112 0? CREEP CURVES 1I FROZER SOILS AID
Koh, 3. et 31 POLECRYSTALLINE ICE
:old regions science and technology Feb. 1988 15(l) Finsh, A.MI.
0. 99-92 Canadian geotectinical journal Nov. 1987 24(4)
7 refs. p. 623-629

462-2293 12 refs.
Lacombe, j. dutt, 0.1. 42-2497
Snow A!ccamulation, Precinritation gages, Snowfall, Soil creep, Ice cioep, Frozen ground 3echimics, Ice
leASurrng1 Instruments, Velocity mechanics, Rheology, 4atbematicsl models. Streases,

Temperature effects
RP 2321 A new method was developed for determining cree'p

NEIS3RED INSULATION IU1PROVEEET POTENTIAL F~it rEl U.S. ptimetere, parricalarly tile time to failure, from
ARMY 831LD133S sunie lineir Plot III Which an Individual creep carve
Flanders, 3.N. ferns a strwiget line for primary and tertiary creep.
kmerican S)ciety for resting ind faternlS. SpeciL Secondary creep is considered to be a principal point
technic-il ounilication 1387 4o.922 on this line toiar r'relerermsnes the onset of failure.
Thlermal insuation: materials ad systems. A rhe times to filure can be predicted, avan when creep
conferencze sponsored by ASr4 Zommittee C-15 on Thermal tests are not complete, by exrtrapolutig information
Insulatio. Dallas, TX, 2-6 D?::. 1984. (Proceedunlel. ontined for primary creep. 3ased upon r.H. Jackass
Elite) by F.J. Powell and 5.1. Mettnews test data, prediction of creep Strain Wss eralusItel

p.202-2 3 using the conctiiative ecatiarn of h.4. fish for
r ets. entire creep Aid comrpared with the moified Sirnha

462-2'412 egustion of M.F. lenby and P. Duval for nttenuarinj
rthermel insulation, Buillin's, 9ear trsnsf'r, lilitiry creep is well 1s with models for 3readry end seconliry
iailiti-s, Zo0nve-ction, flt flux, Acc=urac:y, Icocnic = ceap. It is icown t-sr rile snipe of ter- creep
analYz 3 , rhermal conductivity curve-s, ani thas the2 crepP paimeters, villes With
As-hiout drawings and nandbooc calculations o)f R stress, terperitore, and other factors. -eca
vAlu-s nre often iaegucte onises. foi investtent family of creep cuives cannot be lesciibel ay a
decision31s reardu;' improved inlsulation Of U.S. trey coinatirttIVe eluatron weth a s;ingle set of creep
buildings. re~ported field en)l leboratory exoerrencea parame-ters that do nor rake into accoant toesee
indiets tier a techttigie exainyuna surface-nounred variations witnoout loss III the accuracy oz ice Zi?'-%
nest flax s~nsors (HFSs) in conjunction with infriced strnin calculation;.
thErmoriay (lET) can yield celiable estimaites of F
veLucs. -This te chnique e-mplois LET to position IF~s mP 2330
in! thermocoUPleS It represe~ntative locadtions on wills NODELIN3 THE ELECTROMAGNETIC PROPERTY TREIDS IN SEA
1111 roo:fs oi attics to acqJuire heat flow and IZ:E; PART 1
renpr-EtuLe lo'a for estinatiog R values. This pipe-r Kovics, A. -2r il
Lr :poi of, the eplicatior of tniLs tecacigue at yr. Cold regions scec and teanolo1, Dct. lie) l.)Ji

Carso, Colr id, FtP. hi.chAieon, Alaska, to I p.207-235
ai-ily nous-inj units, a temporary office build1.1ng, And 33 rot-s.

A fota .s tfrered thermogreply of tnese buildings v42-2559
det~cted f7,w thencei ri aomal icc, but masurocentt of Morsy, C. . Cox, -,.?F. N.
,rscl wills with d'S,; arnd tiaermocouples (typically Icer physics, Electrumagnetic Sretx J ciice,
cI loca-tions.1 spcdV'MrsCally Or. "Icii well) iealectric properties, lathrtlticilmo;,z ctci

L ald rnrff icent varretion1 in esitimated -I values; resistivity, Ice co3verssc.es P[otei45
Eti I: v iristionis -1trinatable to convection, evn-o Btines
within. Lully in0sulated Wills. This is significant for
slop-z Placemeec7t of In53rs and Lndicetes that HP2 2331
snttiiled! fibro)us insulationa a, lack the Aiility to CAMP CENTURY S3RVET 1936
41a II cornv2c run. Toe Itrialarsnq. ability of Wlls Sun lestr up ,N.3. rt al
-aerinling nooilv Instilled mineral Liner butt Cold regions scie:.c, a:nd te-.cnnsloy ct1-1 1(1i
1n;ultiosf we; INach worse than3 woull be indicated t)y' p. 29 1 -?S9i

':1'IOU Din'cnoevalues, Sone Attic Insulation 24 refs.
XArtotne 'rc i exepere] sune was at least 4)5 112-25646

mittf- thanl -'xc cre. Clausen, Ii.5. Haneen, 3.L. Rand1, 0.
3or eno les, S UtIadce Fmug r tatur, Re!mo te sensueg, J ce

NP 2328 1receaics, Velocity, Topogiansexc feaues, Dr illin;,
'.V&LIJFITION OF DISPOSABLE SERBRASE FILTER UNITS FORScnan-Cm C-tur Y
SORPrlUS LOSSES AND SAMPLE ZDITASIR&YI0K DLirectional SareL V-3of the bore-b le a: C-isc '-teUip
'Cotl 3n , 1. E.- t al I reerlanid were. lade is; 195i ,I 1>7 aol lllee. F Lo.
*Zn vInsm,-ntiL t,-nnol.-ay letters 1Thh Vol. 3 these surveys, a ufc velocitl of 5,.5 c/yr is to-

,5-2 ~ir'c:tsan 240 !e; wasi compored. rhe paSiriort Or to)e
13 E'fl. 60 m neteorolojical towe sar the hoz2-4,ole was

42-2%694 Mes3ere in 1377 and inch31 wts satcllite au/igai..)I
seep, L. K. Jnki, , C. gipmenr. T hease ditP asrints s ho W aU sr Lece1 Vel c I t y
WI Icr51, S Ir-eI . of 3.5 c/yr in tne direction 235 iej. Necaarexe1nt 0-

Inn surfac:e tocogriphy isI 19cco shows3 toe noar-hole is
situated on a local Sloping Ice divide. I
differential cignetoci-er was s1 e to oc:ite tac dLL
to)wer, land ager ig verifiel the loctatn 3ni show-s
tie dr ill tower ias taii- 6.3 to 7 m cnsinin 1393h
scow surfia, is Pirrected tram rhe lc:th-tae rei~rion.
rie casing was not identified. Extens;ion of the
Casing to tne snow surface srl nesurVey 3C tme sore-
bole Will provJie urge-ntly neededi info3rmation on the
variation of ice flow with deemt.
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IP 2332 RP 2336
AIEB3E3I BLECTOIAGUETIC SO5UDIE3 OF SEA ICE ?.I:KWsSS ONSIOIR ICE PILE-UP LD RIDE-UP: OBSERVATIONS AiD
AID SUB-ICE BITHTNTETY ThEORETICAL ASSESSMENT
Kovacs, A. et al Kovacs, A. et 1l
Zoli ragions science and tezbiology Oct. 1)37 14(3) Arctic coastal processes and slop3 protection design.
p.293-311 Edited by A.T. Chen and C.3. Leidersdorf
For another source see 42-2551. 21 refs. New York, America& Society of Civil Engineers, 1988

42-2565 p.108-142
Valleau, N.C. Holladay, J.S. Refs. p.138-142.
Ice cover thickness, Subglacial observations, 42-2988
£lectromagneti: prospecting, kirborne radar, Snow Sodhi, U.S.
cover thickness, Ie zonliti3os, Sounliag, Sea ice, Fast ice, Ice pileup, Ice override, Ie loils, Ocean
Profiles, Inited States--Alasra--Prudhoe Bay currents, via factors, Seasonal variations, Ice
A study was mle in nay 1985 to determine the sneets, Pressure ridges
feasibility of usinq an airborne eleztroaajnetic An overview of shoLe ice pile-up and ride-up
souniia system for profiling sea ice thi:kness in] obsarvations is presented and the forces associated
the sub-ice water depth ind o:)ndutivity. Tae stuly with ice rubble formation are discuss?d. Historical
was al e i2 the area of Prudhoe Bay, Alaska. The and recent observations indicate that tie onshore
multifrequency airborne eleztcoagnetic sounding movment it ice is generally a spring or fall event
system consisted of control ail rezorling electronics associated with wind and/or water driving forces. rhe
an in antenna. The electronics module was instilled occurreace of this phenomenon is relatively
in a helicopter, and the 7 a long tubular antenna das unpredictable in] 2as resulted in the iestraction of
towed 0?3eltn the helicopter it about 35 a above tie strictures and loss of life. rne analytical and
ice surfce. For this electromajnetic system, boti experimental work undertaken to date tends to show
first-year in] second-year sea i:e could be profilld, that low driving forces per unit widtm can cause shore
OUt the resolution of ice thickness decreased as the ice pile-up or ride-up, but that high concentrited
ice oe:me rough. This lecrease was associated with f3rces can occur duing such events along local areas
the large footprint of the systam, waich effeztiveLy of resistance. An analysis of the ice sbcet failure
smotic] oit tae sta ice relief. Unier-ice iatei process is liven which indicates toat tie iveraje ice
depth daS determined, as was seawater conductivity, rubble Duilling force per unit width IS a finction of
rhe results of the feasiolity study were encoiagi;3, rabble height, to a power between 1 and 2, depending
and further system development is therefore warranted, on the total ice sheet width undergoing filure.

HP 2337
MP 2333 EyTrING OF POLYSTYRENE AND URETHANE ROOF INSULATIONS

SIVOLE-BON REFLECTONETR! FOR IN SITUIDIELECEaI: IN HE LABORATORY AND ON A PROTECTED SE NBIAE R33F
SEAS9EINENrS AT HICROUAVE FRE)UENCIES Tobiasson, W. ?t al
Arcone, S.A. et al Journal of thermal insulation Oct. 1937 11(2)
IEEE transactions on geoscience and remote snsi; p.108-119
Jan. 1J33 26(1) 13 refs. For another sou:e see 42-2326.
p.99-9? 42-3182
10 Les. Sreaitrex, A. Van Pelt, D.

42-2833 Roofs, insulatLon, Cellular plastics
Larson, h.d.
ri- 2ctLic properties, FeflectsvLty, Penote sensiag, NP 2338
lc. phfsic3 4ADIOGLACIOLOGY)BY W.V. BOGORODSK[, ET AL.

Jezek, K.C.
nP 2331 Aerican Meteoolo;ical S ciety. 3ilIria Jau. 1939

LIQUID SARPLER 69(1)
raid, J.11. p.55-56
'.S. it-nt Affice. Patent ug. 1, 1932 5ok rview. For the book teing reviwed s a il-155J.
a cDl. 42-3073
JSP-4,345,512 3liciei ice, Airborne ecuar, Laia: 'csoz, ldlcioio;y,
10 rafi. PhzortntcLpretitior, 3Aophy.ical sur-vys, lcp puysi:.

42-2637
'IniL z n ater content, FraziL i:, 3amplrs, MP 2339
"eatiiril iRstrum-nts, Desiga KINETIC FRICTION OF SNOW

Coloeck, S.C.
sP 2335 Jutnei of glaciolDoy 1993 34(11 )

ZOLLXP5IBLE RESTRAINT FOR ME&URING TAPES D.71- 6
U-1 1 7.13 reft.

I.". 0 t lr: Dft ic. Pat-nt iar. b, 19s3 42-3334
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ap 2342 NP 2345
GLICIOL3GII.L INVESTIGATIONS ISIIG 182 SYIUl3IZ aErBsoare HASUREHRET OF SEA ICE ?UICKUESS ID SUBICE
ipsgroas RADII INIGING SISTEN BTTNET
Sindschaller, B.A. et al Kovics, A. et 11
Annals of llaciology 1991 VoL.9 International Z-onference on Port And Ocean Znagiaeerrng
Symposium in Remote Sensing i2 Glaciology, 2nd, unler Arctic Conditions, 9th, Fairbanks, AK, Aug. 11-
Cambrilge, Sep. 8-9 and 11-12, 1986. Procaeings 22, 1987. Proceedings, Vol. . Edital by d.l.
p. 11-19 Sackingar ant 1.0. Jeffries. (Port and oceAn
19 refs. engineering unler Arctic conditions)

41-4428 Fairbanks, University of Alaska, ;eipaysrcal
Jezek, K.C. -rawford, J. Institute, 1933 p. 111-120
Ice sheets, A -lots sensing, ;,laciology, Airborne 8 refs.
Lldar, Ice surface, Ice creep, Crevasses, Icebergs, *2-3550
Lake ice, Rver ic?, LANDSAT, Greenland Villeiu, N.-.
Numerousaximmplas of syntheti: Aperture radsr (SARI Ice cover thickness, Airborne equipment,
Lmagary of ice sheets are shown arid prominent features Electromagnetic pro)specting, Sounding, 3ei ice,
of glaciological importance wfizIA appear in toe imiges Profiles
are discussed. Fehtutes whica :in be identified A pilot study was made in lay 1985 to detrlnne ths
include SUrface undulations, iCe-flOW lines, feasibility of using an airborne electromagnetic
Easse3a5 icebergs, lakes, iid stretls (even lit23 sounding systea for Profiling Sea i=e tniLnaSS and

Ant stream3 waich Are Linactive or cowered by snow), the subic2 water depth ant conductivity. rne study
and possibly, rhe extent of toe ablation and wet snow was made in the area of Pridhoe Say, AlaSka. rhe
zones. SAR images presented Aae include born L-band multi-frequency airborne electromagnetic sounding
dati Irow the Seasdt satellite and X-band ]art fros an system consisted of control and recording ectronics:
airborne radar. These two data sets overlap at a art And in antenna. Tie elect:onics modula was in. rallel
at Eist~tti 3r?-alind where A diract comparison can. be in a helicopter aui the 7-m-lon tubular antenna wji
mAse 3-tween to images. Comarison is also aide towed, beneath a helicopter, at afloat 35 1 ioove the
btw? SA; and lanldt images is western 3reenlial. ice surface. Examples of the profiling results are
It ii 3nscLaial that SASi ind Lindsat Are highty presentad; tey indicate that, for the ?iectromagn-rc
c:n l12M:.t~rY instrument;; Landnat images contain system used, both first-year and second-y-ar se.. ice
mitinal distortion while saR's all-weitner, day/niptat could be profiled, but the resolution decreased a3i the
capaurLity otus itts ability ti peretrate snow provide I=? became rough. This decrease was assoiaited wita
ql Liologists with an additional and very powerful the large f33t~rint of the system, which !frecrively
t.)0l foL r-as?irch. smoothed out the sea ice relief. Under-ice water

depth was determined, as was seawater conductivity.
SP 2343 The results of the feasibility study ver? consieed

RATI004L DESI3II OF SLUDGE FREEZING BEDS higaly encouraginI and further system dev~lipment is
C!r:I .3I. therefore warranted.

15-55 1 out ZS:S-ASCE t ltional zonference on
tsvrroianral Enginexering, vancouver, B.:., July 13- HP 2346
1,, 133i. Proceeplings. Edited by S.--. Liptak, J.W. ELE:raoffasNETIZ mnAsuEmNrsS or A sECOND-YEai SEA liE
Atwat-r a7p] D.S. Mavinic FLOE
"cOnErrelu., Cinalian Society for Zhivil Kovacs, A. et al
EItgtn7!?rn4, laho r.575-5bl Int?rnational b-onErence on ?:ort id =cea Et,,lize?rrnj

teLf3. under Arctic Conditions, 4th, Fairbanks, kK, Auj. 17-
42-3536 22, 1987. Proeeirgs, Vol.1. Editad vy W.I.

'ldrinSt- tt'a rmcnt, 'a3ter tre2atment, Freezing, Sackinger And 1.0. Jeffie3. (Poc-t And ocean
D-dita[rig, Fr2el:. thaw c-ycles, Ice crystal forti]on, engineering unler krctic conditions)
rPUCIrr Fairbanks, 9University if Alaska, 3eoptysical
N new init o,,aratiin for sludge leviateing called a Institute, 1933 p. 121-136
Erpezral bad i3 described. !nis oppration uses tn? 7 refs.
-atural seasoal tLeeperarare c;hanges in cold regions 42-3551
k- *rra-za Il thaw tee sludge. Equtions for Morey, R.M.
:-1i-trny tn? design depth of ton Led are pressotni Ice floes, Electromagnetic PLDSpecmrng, Sea ic-a, Ica
iljeg eath Jn -aXansle of how they can be used, cover thickness, DielectrL ic poperties, 2rStaS,

Attenuation
SP 2344 "Impulse" radar and ice property data wets outdin2d )n

ALASKA SAR FAIILITY a second-year sea ice floe. These data 4ere u~el to
ia-,4.F. -m al develop a relationship tr estimating the ice

1t2taInrroU.'l -orfzsrence on Dort and Ocean Sineecinq thickness from just the two-wayi tim?-or-E1liget if tae
scn!?L ALcric o:ndirioans, 9th, Fairbanks, AK, Aug. 17- impulse radar electromagnetic wavelet travelinj fiatr
27), 1)37. Lccevdregs, Vol.1. Edited by W.I. the surface to the ice "bottom" and hack to rho
uocaKingec rl ! .0. Terfries. (Port and ocean surtace. The relationship developed allao estimation
:inetrsi uilar Arctic conditions) of tne thicknesz3 of sea ice rrom about 1 to -a m, ditri
711ILL,1at3, JnreerI73ty Of Ala3 4, Geophysical or without a snow cover. rhe data revealed that toe
institute, 19'IQ P.103-110 apparent dielectric constant off sea ic? oecraa.aJ with
lt' Et;, increasing ice thickness until the tnickn..as r;-izned

42-3549 about 4 2. For sea ice thicker than 4 m, the i,karenr
-c- wtii intraze, 6enot=! Saasinq, Drift, Airbor3e dielectric constant became relatively constant, With
rL1r, Ic- M--:Arsni7S, Siea ic- the use of a nodel for determining the electroaigasric
A ;h3rr 'Ci:CLcrtio;, is given of the general properties of sead ice iron its physical properties, as

c1arctritrsof thp ice/o>'an and applic:ations deterined froa iczc cores, the alectronantic
dsmoa.,traioos ree'arcch programs tsar are lotici~ared properties were calculated versus depth. To.? model
16 pirt o)f the! Alaear SAP Facility (ASP) progra3. results were tmen compared with the electroagnketic
AlSo) 1?,cibed Are rae chMaracteristics of the three properties determined from field measureaants. The
satelltl iAe SnhtcAprueydr)ssesta two results wets in good Agreement.
will supnly lata to the ASk and the design and
Aalysis caPablitie5 of the lifferant components of
rh-a ground stition.
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ITALBIFIom OF AN OPRRATXDEAL ICE FORECASTING 53D3L COIPARISOU 0? EXTRACTIOU TICHNIQOIS P32 RNlITIOlS
DURIEGS 50353 RESIDUES IN SOIL
tucker, 5.8. et al Jenkins, T.F. et al
International Conference on Part and Ocean Sagineering Analytical =hemistry lay 1, 1987 S9(3)
unier Arctic Zinditions, 9th, Fairbanks, AK, Aug. 17- p. 1326-1331
22, 1937. Proceedings, Vol.1. Edited by W4. 23 refs.
S2ackinjar an-i M.0. Jeffries. (Port and ocana 42-3737
engineering under Arctic con i trllns) 3rant, C. I.
Fairbanks, Iniversity of Aliaca, SopatysicaIl Soil pollution, Military operation, Soil campoarrion,
Institute, 1938 P. 159-174 Canizal analysis, C-ounrerseasures
10 refs.

42-3554 NP 2353
Hibler, W.D., III VERIFICATION TESTS OF THE SURFACE INTEGRAL IETH3D 138
Ice forecasting, Drift, I1=, :onditions, Its edge, cALCULATING STRUCTURAL ICE LOADS
Seasonal vsriattons, Models, Sea ice Johnson, 3.8. at aL
The 'ajar rce 'redicrtian Sysaa (PIPS) IS a.n to? sIetrrarionAl -ontmience on Pat inl Ocean Engineering
forec:asting toddl run an a daily basis at th 11.3. unl'r Artro~ condiJtions, )th, Fairbanms, AK, Aug. 11-
Navy's Flemt 4userical o;eanographic Center (FU).22, 1987. Proceeding0-, Vl.1. Edited by d. 1.
The mlel dis originally lev'topod by Hiblor (19131 SICKing2r and 1.D. Jeftiis. (Port in] :)-?in
And suaseqaontly nadifl la bytlm (1951 to tin an 2:ngtn:meril usian Arctic conditions)
FNBC's tybe, 205. Atnospn'rt:- forc.ing righ; armi Fairbanas, University of Alasta Seopmysttil
derive] fran toma Naval ooerarizonsl Global ltsosphmrc: institut?, 198-3 p.441-4

56

Prediction System (NO09BPS). ?UPS t Lion an a 127-<T 6 rmfls.
resolution 47lx 2, gril, whiona coviE; tie or trm 42-3579
Arctic 31a1in and S'ahSraIn1l pit: Of the !Lrmmruc: Solot, D.3.
and lorvmqias teeS. Thea sy1~t Ti ardoom;:a farm7Sst0 If it- 13.ds, Uft,hors SttorCLEU,*Sti *, mot.,
it- Irift, tnt( noocmnc itian and i ijelnom- it FtpriLrmntatl-o, '2!'5i~n int~attoe
24-hr Lntetein' ouit to 144. ni (F day;) . Al1rtaoqjn PS-1 sn- at 3

I n itiizo L f UIKI s is-nga 1ijtti ze v;ersion of t. or 11oc At' I- 1 Is on Of f So3 ;t- I-o _' '
oonc'ntr It ior anaij sti' i ) 1, t-,r LI ty tam IIIs Ioc I Itre S 'n a AICj, ,t.)n a t-intd .I e' It

Palat UcaaiD~o'v tefir at lantlni., Miry lind. 1! Unnixll p- s'"itxc "t~i:; oi jo
syotM'. 1o1I L t j to) 1or0-oos LI Co- bit co:9amn tr ' 3 Pi [IAnI ice, oh " -t 2'g- on! , I ti Iu AIttL:a-1

aidi Io 'di I Inat'I : So. b-. asara Lo the r 7aii! tlrt otLwIs W 1i. 1] tt, t tip'. I-, ' to mI
f r looP 1 to 3- Do)b(L 15, i-if:. r h- ?Py drit St rni-ks1t,,d lot] I i tL L,)nsdrry at I.'- i'
9)r1eliro ra 31,W gntlly uXomsrV-I', lt11iiah to1 p1Int''. NaO EuX-e-' nt W'tm- 0001JLIt:! Ia:1s
I)rm-ari t E ti [Ion wa: ri-'IOI le. Iea dm 3-t LIsI Im the 3~ L i- 1t LbEtweenI ott" n-i ,1
C ornC 1ntrCitto l nItI(I ,- t-i-o a etiti' P lys fIr17 :Ii-u. trm aP oalo Lot -i Ilt r t i.e :onit's~ I U 1a ,
and11 ti a .1 3 n ItI-oar Ut I AI. lo:os ia u ,a siarIsIt a ,In 4- x12 n CI t-oa cy or i I L
1oo 1t ian w x eaoit oar-- Li- IIr i tot oaes A o tot mjt iE ?OtI L@0 T t,11 c in 1 t, 7
Mol 0J I M oosta-- L t ' tun o 1 f r 1m Z to e't to I I e < ook, in t in 01'' -- 1

OPtj oil A t : L aI 0-a tnIIt w.: nr -it III o . ioa t -aI 7ti 1 il' 'a- Li t

PIP 2343 Th.3cv. 7h:: snti -' I ,

PXPEBIIENTAL DETEPNINATIUI OF TilE FEACTURE T)U3H83- sat[ iSZil ttt 'I Uit0)t.t
OF UREA MODEL 1c8 m-na '-["1 ii i 1t 1t 1 H ,,_

:!,n tmIy , ol. :. . t . 0 inm r 'i~.s ,',It ),1i' It'I r t) 1

T -i'n ti, 31 0': -a o:!' o n K tL01.; 7t: §2-a dil ::. t3t .it,'!1IreVnI.I
1ie B: 4 ' e 7t. Far711. 1t riino A-I y: titt Dr: -Ii tn-gi tIL al .-- 10 .t 5tI
12?, LI !i)? J . lo.

1
, l)It! L U-II a.'M.,1'. wa to ells-, -. ot _o SoC dc i, - C;1~ O

n 4o ??l m '1 :;uE--t'nttIC Ca 1iLtr1i 1.-;) orlo-utatilt'is1rt: bYi tti jlniy at
Fat:ArrK 'I-ic,-i liv t y l~u -LIpsay Ii I-o';'tt L" ' ,l )it1 too. -It O L L to

42-3565 MP 2354
;-nsMUKLU81K ICE STRESS MEASDREMENT PAUDRAI

Xc' 1tc -.1 It-'A, ic elslid .t 'is:,Co.
tU1 11on Stre-UiUL' , nl.(rosFraotanIxag, botir.-Liniiol -- n or Pirt ir. :,i'arg-:

FsP ' -CoItan I t -7' I1 1-, 10 -1cVier ti'IoCr.,s:, sni Anti Co uniion,;, 9ri., fiai;,At, A..g. 17-
81' total !ott'-:j 2' 2, isp?,. lPLo)3eoitcl,, Vol. 1. Elitmi o)I ;.I.
Cnl-o- I 'We-' r rp's of nodal toP In r'aIii 1 Sackinjot an] i*c lef Z1,2i- (bai)t at i norm
io"/otiotatm nt-sct'nas r-juicn-s a bettor e-ii'eiisjg unler Aictio ooadittons)
on lettrting o f tUs tracturs tnenasiorL of roesm, FarL bdaSi, Uniiversity of Atasike, Sornystii
nat-rill, in 3an-Er ta acoanstoly intprert the rmslts Institut-, 1983 p.s5l-sf3
a t TDI-l tm sts 'There misc bzon only a liante) nanher 8 r -f.
an tisoror t"..ti itore anE 0 io-1 it" 1:. A 42-3580
nrrrliniar exprric-'ntal stuly at ni-. fracture Johnson, 3. R. Ploswonth, '. W. Vinceint, 1.1.
tooojnn'ss of taie uma-ianed inlet1 ios usedl io, tao? imn IC- load.., ktitional ro~laids, Stie..s,r FoatteI
bon aSjt C6ila beenj oozpjte-. Ai "In-sita', vodje- patj, mias, Jnrsvcproperties, ;ay')., ize

loa!" TIC (taper' ]oI loL-oantrt'v'r-bean) spec-imen neosnaco. Ice 7trm-r;th, Ioe ocliniry, Sit_-ac stress,
1-,om~tr V W33 71 10>'" toI esyrasion1 [OL the ficton'L 8"a1oat 5,ea
tos;na'; a; a , faitton of ano1is I load, sp eo:inon Daring ins spring of 14, 2a ba xial icea stress;
warm 'tY, it;, 1c- t nioknms wi. developed us3ing a s~nsaro- were olon at soven sites sauni latink, a
tinta t' f3 'lt- ni pt g~ nC041 nman - ma d? qravel n..lIi in]r irnLI an Sa1y in too Esa8ufort

Sa. Chin inimium measured caspressice andl tensile
RP 2349 stresSs we. re 242 aid140 (Pa, renp'ciieply. hziazvvr,

CDMPIIEAi-CUVTPOLLED DATA AC291SITION SYlSE 733 A stresses were omanil y l'ss that iii k!'a and seadon
HYDRAULIC FL94E excieded 4OO (Pa. 'hare wore, no major stan;s, and net
'-s]-l nla'a-, L.U1. ice, nosrants varied Ironi 1.a to S.3 a daring the

r', i attoual rns;traa-ntirian SYnPOSIUM, 1lItI, neaisient0nt pjio1raa. th ilm sinnfsount wirmus, of cis
A InuIlgo nnIUs-, N I, 11my 2- 6, 193 . Proceedings roe shemi oocurred duri n j t he latter Dart of th
3-;earon Imimo141 'arc, 4Z, 1 tnstianst Sacr'ty of study, therrat ice stres.ses were muon71 lawor tnun those?
At 'tot I, 1-tilR p. 1a

5
3-46J previously aeasurad in lacwenzie 3Uay. iLis may he due

1 u-...to the fac:t thit the ice in Harrison Bay was note
42-3638 salino And Bad a lovwer molobus andl yrmld surengra rain

SI ina-i;z (wit 'rv'y,), 1 c, formation, Frazil icei, [:a tae ice in lacteszi, Bay.
r- hnin io:.,, i-tipLriit urr-( fi'-!'ts3, D a tAP pacesoi n g, ao
s rt ain :,,sor iam n t at ionI
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FOX PERHAFR3ST TUNNEL: A LATE QOATEENANT GEOL3GIC NATURAL GROUND TEEPERATURES IN UPLAND BE0RO:K TERRAIN,
RECORD 1N CENTRAL ALASKA INTERIOR ALASKA
Hamilton, 1.0. et &I Collins, C.N. et al
3eological Society of Americt. Bulletin June 1)33 International Zanference an Permafrost, Sin,
100(6) Trondheim, )Iorway, Aug. 2-5, 1988. Pro;eedings,
p. 948-969 Vol. 1. Edited by K. Senneset
70 rafs. Trondheim, Vorway, Tapir Publisfters, :1968] p.56-63

42-3857 23 refs.
Craig, J.L. Sellusna, P.!. 42-3984
Permafrost, TLnnels, Geologic: structures, 2usternsry Hiugen, R.K. <reig, R.A.
deposits Paija, Permafrost thermal properties, SOIL

temperature, Discontinuous perMlrrost, Slops
UP 2356 Orientation, Y~jetition, Altitude, Topographic

DIELECTRIC PRIPEETIES OF STRAI[NED ICE. 1: EFFECT 37 effects, United States-Alaska
PLASTIC SRAIING Surtace Ind subsurface groand reMsoerature masurements
Itaqaki, K. were Mad- in drill holes represent tog a variety of
Journal le physique (C-ollogue --1) Mir. 1937 143(3 pernatrosr/non-peruarcosr, slope exposure, elevation0,
SuppLi 7?gstltofl, aal soil conditions within the aplai
Symposium on the Physics snd -hemistry of Icea, its, tai;a of interior Alaska. Algorithmis representing
SreabL?, Friac:e, Sep. 1-5, li86. rPr3ceediasj ejuinalent latitu]le and dir tewperature/elswsrIo~n
p. 143-147 relittonships are developed to more prcsey Lia
5 refs. Permatrost/noi-pcrs~oroast boundaries dithin this
With French smadry. complex terrain.

42-3792
Ice electrica3l properties, Icea relaxation, 1:ce NP 2361
plasticity, EI-.ctrolss, Dielertric properties, Striin ICROSTRUCT9RE OF FROZEN S3ILS EXAMINED BY SEN
tests Kusil, M.
The affec.t of plastic sttaining on single crysriLs o Intesr~diorali -onference on PErLMafi)St, Sic,
ice das extiiad. As strain iicreasePd plastically, Trondhit, Norday, Aul. 2-5, lo. Proceeliios,
relaxition strength incrase) linearly as tie Vol.l. Edited by K. -S'nnesert
relation time incres;ed. Tronlnein, Iooiy, Tapir PohlisaPts, laIJ ]u.3-

HP 2357 42-4349
DIELECTRIC PR)PERTIES OF STRAINED ICE. 2: EFFCT- IF Frozen 3rouni :hv-3ic, Soil stroc-ur, ir;:,:~.
SAMPLE PREPARATION METHOD Scnaninj electron microscocy, Xroy analfois, Jirly,
Itagaki., K. Et al Porosity, Ice subilmation, Ca!'ni1ca± on elyj" ':il
Journal le px.ysigue (tolloque 21 MAt. 1931 45(3 size
SugpL. iPtysicail pro)perties of OForon~r , dic:KstE1. 1n I n
SYMPosium on tie Physics and :s~mistry of Ice, 7th, samples for freeZin2 enpea ilert.

Enoble, Frsnc:e, Sep. 1-5, 1)tt. rroeijs sc~anning eleCtrOr. ZicrEo (S ) t , o;- '.'Int-
p.140-153 comipositions were neassuri iimr In pn t Z ef.
3 tefn. ray (fDS) ac'alyz-i. 2soa ruo: I ~ i
Sith FrencU s.UMMary, a ty picaI coi !-iLo,ilor5  iWn .15 jidj i' no L !1

%2-3793 cruplel asS1 foisEi urt-octot'-,.7' ,lLiI --
Lemieux, 7. S. elAtively sign vitl cc3i. n- ;e' iL ocrk 111Z

1'ce eloctniCal properties5, :ce c;Lrtal strtue 7e frozen c:harmcr: :sti c, wi-iEc exsnH- oi'nt
sump~io1, -Iec:tro01 Is, Di electc:ic proper ties, Strai ILgPuippel with s Col5 ' riqe. ;' LMB I i 3Z rio.
tents,. freezing benrosite and lic.-(r, hokv' :;ata t i.StIZ 5i,i.;t

Since noot comootly used sample prrniaiton netho)is ic, and coa;ulste3 soi. itza r UL32 . (omit
lt ice lislectric stuli's iniolv- rither hzeovy freeZing7 pro's2ses ani norous :ELJtUsro [otiLes0 141L!
mechanicalI stcirainn, tee effect, DL straining were inn subL1ination srt.'e If icr( in fao.c'n -oLs
studiel an) conpared with nors strain-free sinple lowever,* frozen Zoe.3 s'howef to ryplal I---etato
priparatior, metnois. and sini grain coigulitlon :)fs~ ft.' lar ;r1r;.

size. - n freeze ,ublaiEO1, yroccs.0  f Z: : ?z:I I.
NP 2358 In] silt icessthe enarlt tc e4 1 ?LJV

PRELEMIMAR! STOP! 3F FRIC-TION BETWEEN ICE AND SLED beciuse of the porous trcr.frti.
BRNERS
ItugIti, F. ?t al NP 2362
Journa1l e Dnnysigu' (Collogue Z11 Bair. 1937 43(3 NETIAOD FOR MEASURING THlE RATE OF FATER TRANSPORT DUE
3uppl.) TO rEMPERAT3RE GRADIENTS IN UNSATURATED FalLEN SOILS
SymnrosLiu on toe Plysics and :.hemi~try of Ice, 7th, Niskuns, Y. et d
renotale, -ran c, Sep. 1-5, 1)96. tProcee'anngsJ IrrerieatIotl :tI ecec snfos, 5

p. 297-331 Trondheim, 4orwsy, Au4. 2-5, ieee. PircceILng.,
j tEs. Vol. 1. 7dited Lre . SeireierP
Wjtn, Fresco surnuray. Tron-Iheim, SoriuaY, TS?1ir ?utli..nris, . '1i 1. 1-7

'42-3811 7 rs.
Lenseux, G.F. H'ab r, N. P. 42-4)53
Ice friction, SlelS, Water films, Ice? melting, Lce, A.P.
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roags- ronners snowed little temper ature dependence. temperoture distribution is3 inpised on a zlosed -ioil.

coloirn with initially a uniform voter co ntenat, a
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PROS? HEAVE PISCES 03 H AID PIPE FDDID&I13I PILES EFFECT Of VARIABLE THERMAL PaoPisriss 03 FREEZING VITO
Suski. 2.5. et al AM IJIFEOZEN SAYER CONTENT
International Conference on Parmafroer, 5th, Lanirini, 7.3.
rronibeim, Nlorway, Rug. 2-5, 1993. Proceediaps, International Conisience on Permafrost, 5ta,
Vol.2. Editel by It. Senneset Trondheim, gorway, Aug. 2-5, 1988. Proceedings,
rroedheim, Norway, Tapir Publishers, T 1988] p.1)33- Vol.2. Edited by K. Seaneset
104'w rrondheim, Norway, Tapir Publishers, :1983] p.1

12
7-

5 refa. 1132
42-4173 17 ref3.

Johnson, J.98. w2-4s189
Frost neave, ile extraction, Pipeline supports, Saar Freezing points, Tasrial conductu try, Uinfrozen Water
sttess, loads (forces), Active layer, Adhesion, content, Heat tirnsfer, Permafrost thermal properties,
Founlitions. tir temperature, Frozen ;rouni Phase transformations, Texpereture effects, 3round
emperature. United states--Alaska--yairbamks tliwing, Analysis (mathematics)
the magnitade and variation of forces and shear While many kater"ils undergo phase change at a fixed
stresses, c;aused by frost neainID in Fairbants silt te~mperature, the vuriation or unfrozen wirer witt
and toe ndf:eeaze effects of asurface ice layer an] a temperature causes a soil system to freeze or thaw
grave-l layer, were determine] is a function of depth over a finite temperature range. Exact an]
aloai tie uppe r 2.75 m of a Pipe pile and in H pile approrimite solutions are given for conduction phase?
ton treP consec:utive winter seasons (1982-1985). the chage of Plane layers of soil with unfrozen wirer
nocak frost heaving forces on ins H Pile dUrilg eac2 contests that vary linearly and quadriticully with
winter were 752, 79J and 802 iN. Peak frost heaving temperature. the temperatures and phase change depths
roc)Ecs or. the pipe pile! of 1119 and 1115 k7 were are found to vary signficantly from those predicted
den *rmin'd only for the second and rmird winter for tie constant temperature (Neumdan pronlem. The

slao xsauem Average shear stresses acting on the thernal conductiviry and specific heat of the soil
pipe nil- wer- 621 and 972 k~a for tne second jad witnin toe nusny zone varieidas a function of unfrozen
thu] dintr s-Asons. The surfic:ial ice ln1yae may water content. The efLICr Of spci.fic heat is
i1V,1 cos)tri0uted 15 to 23% of the peak forces meneared negligible and the effect 3f variable thermal
on the pile7s. The gravel laye on tr-e 8 pile conductivity can be accounted for by a proper choice
coi)trioutel incur 35% Of the pel( for;es measIure], of therma properties used in the constant matinal

property soluion.
AP 2368

NEW FNEEZ1N3 TEST FOR DETERSIIIN3 FRIST SOSCEPTISILITY SP 2371
:hiMb r lin, F.3. TRIAXIAL COMPRESSIIE STREN)3TH OF FRJZEN SOILS UNDER
.Arreriarioral Conf'rence on Permafrost, 5th, CONSTANt STRAIN RATES

rohiNorwiy, Auq. 2-5, 193. ?roceedings, Zhu, Y. Pt Al
Vol.2. 78usdl by K. Seneeser International Conference on Pernairost, Sic,
Troani , Norway, tapir Publisheris, :1933] p.12345- Trondheim, Norway, Aug. 2-5, 19814. Proceedings.

1050 Vol1. 2. Edited by K. Senneset
5 re~.. roadheim, Norwsy, Tapir Piblishers, :1933] p.l2JJ-

42-4174 1205b
Fio~t resistancea, Soil freezing, Pavements, Frost 10 refs.
ak~av , Situiiail freezing, Tests, Freeze thaw cycles, 42-4204
Penp-rarut- -osriol, Equipment Carhee, 0.L.
k 55w fc'ettng rest for determining tae frost Frozen ground strength, Strain tests, Zo:mpress~ve
siuscstriilitV Of sills used in pavement systems is properties, Frozen ground msec~arcs, Streses, cenas,
designed to supplant the stinlird u:PpEt freezing test. Deformation, loads (for~ces), Shear streuqin
This o1'w test cuts tn time r'guied to determine Trinmial compressive srrengtr tS wes cooduc;tel o

frost sus-ceo3tiorliry in half. Ir also allows for the renolded, saturated Fairbanks Silt and NorthwestE seed
determination or both tLe frost heave and thaw taken from Alaska under various Constant strin rates
weakenia5 3Sentitllittes and consies toe effects ranging from 5.27/IO,220,000 to iiaJ)sad
of freece-roaws cycling. Thbs aew freezing rest also confinting pressures up to 3.43 nPa at -2 :. Tsae
-lrmrsar s mLIcn of tie viriantlity in0 tent results 5y average dry d-nsiry of the samples terE!dl Were 1.2)
:ompLet-ly autDnstiuG rue! tenoeraiture :ontrol1 and Lae g/cu cm for silt and 1.52 g/cu c:m for .nrd,
lass oss-rVaicLnS. respectively. It was found that, nineL t3? rug t o

confining pressure employed, rho maximum deviator
RP 2369 stress for mne silt did not vary.

USE IF ;EortKTILES TO MITIGATE FROST HEAVE IN SOILS
B'riy, K. Nr 2372
IntrEnatnoal Sonf-Eerce On lenmafiost, 5th, DEVELOPING A THAWING MODEL FOR SLEDGE FREEZING BEDS

)ir lh eu, Nloray, Aug;. 2-5, 198!1. Proceedings, Martel, C.J.
Vol.2. 'ditel1 by I(. Senieset International Conference on Permafrost, Sin,
troodh'im, No3rday, tapir PubLliers, :103] p.139i- rrondhein, Norway. Aug. 2-5, 1988. Proceeding,
1111 Vol.2. Edited by C. Senneset
la t'fs. roadheim, Roriay, Tapir Publshers, : 1983] p.

1
426-

42-4183 1a30
Frost n-ave. Frozen linedn merhanic;s, laterials, 7 refs.
rearontile.. Stain size, Nate: table, Countermeasures, 42-4247
Soil 41it'r migr ation, CapillIt[iry, Porosity Sludges, Thaw depth, Freeze thaw cycles, )ewaternq,
Ins, pote ntial us of ge~oteriles. is norizonral Waste treatment, water treatment, Nsroe'aricnl colds,
placemen1t ii soil ihove the water table to act is a Forecasting, Drying, Freezing
capillar ireatCP or barrie to mitigate frost heave. A This paper presents the development or a njael that
c:apilarY Oreaw wotis because larger pore sizes nal/or can be used to predict tne thawing desiqn depta of a
wettic a iisles of the materil than surrounding Soil sludge freezing bed. A slidge freezing be] is a new
resul in lower unsaturated hydrauIlc conductivrty and unit Operation for dewatering sludges from water and
lowers]1 height of capillary rise of water. This wastewater tretamnt plants. Prelimiry resuits
ed uces frost neaw' by limitig the rate Of upwind obtained from a pilot-scale freezing bed indicate that
wate mtirtion. Five s'ties of open-system, this model in valid.
uniidictional frost-heave teats were run in whic;h I
no)nwojven polyoropylene 9eotextiles were tested for
their nILLIty to mitigate fromt heave. Certain
fa3brics were successful in reducing frost heave by is
mucS. a; 35!, rest results also indicate that the
aptimia fabric thickness equli to mitigate frost

1e ; sa function of soil type an well as properties
of the ge oi'vrile.
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