U.S. PERMAFROST DELEGATION

TO THE PEOPLE’S
REPUBLIC OF CHINA

PEOPLE'S REPUBLIC ;
OF CHINA

by Jerry Brown

The L1 S. delegation poses with the Chiness raitlway engineers and crew of the special train.

A 1.8, delegation of 15 scientists and
engineers reprasenting federal and state
agencies, industry, and universities special-
izing in problems of seasonally and peren-
nially frozen ground visited China during
July 15-31, 1984, The objectives of this
visit were to {1) view permafrost conditions
and construction practicesin aregion com-
parable to interior Alaska; (2) meet with
organizations responsible for frozen
ground research, design, and construction;
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and (3} exchange detailed technical infor-
mation with the two major frozen-ground
institutes in Lanzhou.

The trip was cohosted by the Ministry
of Railways and the Academia Sinica’s In-
stitute of Glaciology and Cryopedology
in Lanzhou. Uponreceipt of the official in-
vitation from the Ministry of Railways in
Januwary 1984, the U.S. Nationa! Research
Council Polar Research Board’s Committee
on Permafrost organized our participation,
The 16-day visit was in return for a U.S.-
hosted visit of a Chinese delegation to Alas-
ka and the West Coast in July 1883 as part
of the Fourth International Conference
on Permafrost.

The visit consisted of two segments: a
train trip through the western parmafrost
region of Northeast China, and technical
sessions in Lanzhou. The train trip began at
Harbin. The private, four-car train proceed-
ed to Yakeshi, then went to the end of the
Yalin Line at Mangui in narthern Inner
Mongolia and returned by the same route
to Qiqgihar, covering a total of 2000 km.

Since the 1950s Dr. Jerry Brown, former Chief, Earth Sciences, Cold Regions Ressarch and Engineering Labhoratory (CRREL),
has been studying seils and permafrost conditions in Alaska. A full account of this trip may be found in CRREL Special Report 85-8;
an earfier trip was covered in CRREL Report 82-3. (His current address: National Science Foundation, Washington, OC 205580.)
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The Delegatas to China, 1984
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Michael C. Matz

Stuart E. Rawlinson

Richard D. Reger

Robert E. Smith

Larry Sweet

Insijtution

Chairman, Committee on Perma-
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and Engineering Laboratory

Arizona State University
Cold Regions Research and Engi-
neering Laboratory

Alaska Department of Transpor-
tation & Public Facilities

.S, Geological Sutvey
U.8. Geological Survey
R.A. Kreig & Associates
ARCO Alaska, Inc,
GeoTec Services, Inc.

Alaska Division of Geglogical and
Geophysical Surveys

Aldaska Division of Geological and
Geophysical Surveys

ARCO O} and Gas Co.

Alaska Department of Transpor-
tation & Pubtlic Facilities

Ted Vinson

Gunier Weller
of Alaska

Oregon State University

Geophysical Institute, University

The train stopped en route at six perma-
frost locations. Several photographs taken
at stops along the way are included in this
article,

The delegation’s visit to the Wanjia Fro-
zen Soit Field Test Station near Harbin
illustrated field testing of piles and founda-
tions subjected to deep seasonal frost pene-
tration and heave. While in Harbin, the
.S, delegates presented several summary
talks on frost heave, in situ measurements,
and pile foundations at the Low Temper-
ature Construction Science Research Insti-
tute. A one-day technical exchange took
place at Yakeshi with Chinese and U.S.
groups each presenting four talks. The
Chinese covered permafrost distribution
and mapping, and design, construction, and
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performance of railbeds, culverts, bridges,
and building foundations. They also pre
sented results of their field observations
and successes and failures of structures
affected by frost heave and permafrost
degradation. A videotape illustrating per-
mafrost research and frast haave probfems
in ngrtheast China was shown, {(For infor-
mation about this 30-minute videotape,
now with English sound track, contact
Vic Manikian, ARCO Alaska, Inc., P.O.
Box 100360, Anchaorage, AK, 99510.)
Technical exchanges took place with
the Qigihar railway representatives of the
Harbin Railway Administration at the
Low Temperature Laboratory in Qigihar.
The U.5. delegation summarized ongoing
and future frozen ground research in

Chinese technjcwn reading temperatures at the sauth abutment
of the bridge at Jinlin, {Larry Swest photo.}

federal ang Alaska agencies and industry.
They then toured the Low Temperature
Laboratory’s large cold room and material
iesting facility and saw a slide show recap-
ping the train trip, including sites not visit-
ed due 1o time vestrictions. Each delegate
was given a photo album and a compre-
hensive report on past field investigations
and design and construction practices, The
report has been translated and is included
as an appendix to a CRREL Special Report
on the trip.’!

The trip in Northeast China pravided a
number of new insights into recert Chi:
nese frozen ground investigations. Clearly
the design and construction of railways
buiit on permafrast is well advanced. Prob-
lems related to railway winter drainage,
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Steel plate girder bridge on the Yalin Line between
Yakeshi and Mangui. Permafrost has been de-
grading under the riverbed, and there are access
iubes in the river and the abutment that are used
to measure temperatueres.

The south abutment of the bridge at Jinlin on
the Yalin raitroad in Inner Mangelia. The sbut-
ment was built on permafrost and has settfed.
The light-colored concrete near the centar of the
photao is a cap thet has been insarted to level the
bridge. (Dave Esch photo.}

thaw settlement, damage to culverts, and
frost heave have been experienced and in
many cases resolved. Large labor resources
allow excellent maintenance of the rail-
bed. Much of nartheast China's railway
system serves forestry needs, and special-
ized institutes and figld stations have been
established to obtain design data. |n the
past decade, rew approaches have been
made in foundation design. Ventilated slab
and pile foundatiens are being used for
residential dwellings and other structures,
However, experience in thase areas seems
limited,

The distribution of permafrost in China
was clarified by the visit. Much of northern
Inner Mongelia is underlain by permafrost
and is within the southern part of the dis-
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Xie Yingi, director of the Wanjia Frozen Socil
Field Tast Station located east of Harbin, holds
2 thermometer used to measure ground temper-
atures at various depths,
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A section of the Yalin railvoad south of Mangui,
prevent continued subsidence of the railroad bed from melting of the permafrost, the embankment
has been insulated with 1 ta 3 metars of peat for a distance of 10 ta 15 meters on sach side of the
center alignment, Ballast is placed an each side of the tracks to allow for continued leveling of the
rails. {Larry Sweet photo.)

continucus permafrost zone, A comparison
of permafrost conditions between Alaska
and northeast China is shown above. The
delegates observed ground temperature
monitoring wells and were provided ground
temperature maps. Members of the U.S,
delegation had with them several enhanced
Landsat images for portions of the routes.
These proved useful in the discussions and
for field observations from the train. The
Chinese were most interested in these
images.

After flying to Xi'an, the dalegation
took a train to Lanzhou, where members

Inner Mangolia, is constructed over permafrost. To

were hosted by the Academia Sinica’s
tnstitute of Glaciology and Cryopedology
and the Chinese Academy of Railway
Science’s Northwest Institute. A half day
was spent in each institute in briefings
and visits to the facilities. Several of the
delegates had previously visited the insti-
tutes and were able 1o note recent changes
in research projects and organization, The
second and final day was devoted to two
concurrent sessions on general geocryol-
ogy and engineering geocryclogy. All of
the U.S, delegates presented talks and there
were five Chinese presentations. Approxi-
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Right, slope stahilization along the Yalin railroad
line south of Mangui. Underdrains are used to
remove gxcess water that had previously caused
setious icings on the track. Cantinuing slope
movement is shown by the partially closed rock-
fined drainage ditch,

Right, Chinese engineers describe the instru-
maentation used to measure frost heave forceson
yertical walls at a tast site at the Wanjia Frozen
Soil Fisld Tast Statian near Harbin, [Larry Swast
phota,}

mately a hundred Chinese attended. A
number of discussions took place on the
topics of frost heave, remote sensing, and
piles and foundations. These intensive dis-
cussions  resolved guestions  regarding
Chinese enginesring geocryology, particu-
larly on foundation design and frost heave
rasearch,

In Beijing, several delegates made a
courtesy visit to the Academia Sinica’s For-
eign Affairs Bureau, and several delegates
visited the Institute of Remaote Sensing
Applications. One detegate lectured at the
Gaologic Institute of Academia Sinica.
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Laft, adge of the railroad alang the Yalin Line
between Qigihar and Yakeshi shows the source
of the embankment. Material was hand dug in
carefully laid out plots to determing the amount
that had bean axcavated by sach craw of workars.
{Larry Sweet phato.}
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The foundatien for a large apartment building 1o house railrpad workars in Mangui. The structure,
buitt on permafrost, was elevatod approximately 1 meter above the ground surface. The holes near
ground loval provida ventilation to the space under the building. {Larry Sweet phota,}

Ray Kraig, Richard Reger, and Troy Pdwé explain the details on a satallits photo that shows the
surraunding area of Innar Mongolia to Chinase angineers at the Yekeshi Forestry Survey and Design

Institute, {Larry Sweat photo.)

16

Left, concreta panel floor assembly placed on
concrete piles for building foundations in Man-
gui, the northern end of the Yalin railroed in 1n-
ner Mongolia. The permafrost conditions in this
araa are similar to those in interior Alaska and
causa tha same sorts of construction prohlems,
{Larry Sweet phoio,)

Another delegate with particular interest
in terrain and route analysis remained for
several days to lecture and visit the Ministry
of Railways Special Design Institute.

Prior to teaving, U.5. delegates com-
piled an informal list of topics for future
exchanges, including:

General Geocryology

e Establish several W.S. and Chinese
ground temperature sites using compara-
tive instrumentation. {A site in the Poker
and Caribou creeks watershed in the Fair-
hanks area is being developed as a U.S.
location.)

® Correlate landscape analysis and sur-
veying techniques for permafrost terrain.

® Conduct joint studies on ground ice
and seasonal icing farmations.

& Conduct joint studies on age, history,
and climatic sensitivity of permafrast,

® Evaluate and apply methods of environ-
mental protection far permafrost terrain.

® Conduct joint studies on origin and
classification of alpine permafrost.

Enginaering Geocryology

® LUtilize Chinese frast heave field test
facilities and U.S. laboratory and analyt-
ical capabilities to improve engineering
practices.

® Evaluate U.S. mitigative techniques 1o
reduce permafrost degradation {such as
thermppilas, insulation} at Chinese field
test facilities for foundations, piles,
bridges, and roadbeds.

® Prepare comparative evaluation of U.S,
and Chinese cold regions engineering
design practices based on available and
revised building codes.
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