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SUMMARY

| . Title

Evaluation of the soil structure of the ground in order to reduce freeze damage in the region,

research and development of design and construction guidelines and management techniques.

II. The purpose and necessity of Research & Development

Is an issue that obtained through the research and development of Gangwon regional
technology innovation business, it is a challenge to try to resolve the bottleneck technology.

Located in the most northern Korea is areas of Gangwondo, if high zone, the temperature
drops below freezing all year round. from the this traits, Due to the difference of the
temperature change of the structure and the ground, are having a lot of problems in the
long-term durability. however, Domestic case, ranging from the region Gangwon Jeju Island,
has applied the criteria / construction the same design. It is seen as a maintenance problem
due to a decrease of durability.

Typically, the durability problem by freezing, there are road of frost heave. as well as,
Increase in the back of the retaining wall earth pressure, reduction of foundation bearing
capacity, underground pipe of Subsidence and frost heave, Decrease the durability of concrete
structures and so on.

In this research is Long-term durability of the structure of the Gangwon and cold regions
has become a problem. Indicate the need for a classification of construction of this control
criterion and design. It is a policy research to provide standards and guidelines for
complement if necessary.

Reduce the damage sustained in the freeze damage areas, to maintain the stability of the
structure in the short term. By reducing the deterioration of the durability of the structure, in
the long term it is intended to develop a foundation for solving these problems.

Therefore, in this research the not only of gangwon in the domestic case , It is in order to
accumulate the result and future research of preparation for unification (Democratic People’s
Republic of Korea). it is necessary to prepare the related systems to reduce damage related of

freeze damage areas. It is a policy proposal for that purpose.

lll. The contents and scope of Research & Development

This research is a study to propose the need for guidelines related matters of design and



construction of soil structures to reduce freeze damage areas. Reduce the damage sustained in
the freeze damage areas, to maintain the stability of the structure in the short term. by
reducing the deterioration of the durability of the structure, in the long term is intended to
develop a for solving these problems.

Concrete research is to analyze/investigate the soil structure damage due to freeze damage
areas target. Select the object and freeze damage in the region to investigate the design
criteria freeze damage structure overseas. To propose for construction/design of structures in
freeze damage that was chosen.

For perform is selection Survey of freeze damage Gangwon region, professional advisory of
a field of study, Comparison of overseas design standards for soil structure freeze damage
areas. Conducted a survey for research trends and technology trends soil structure that was
chosen.

Separate the freeze damaged area to classified by Gangwon region temperatures. it analyze
is understand the structure damage frequency of temperatures by examining the soil structure
of your area. if necessary Compare the damage frequency of the structure of the Gyeonggi
northern and southern Province part of the country.

Damage case of Gangwon region, take advantage of Ministry of Land, Transport and and
affiliated organizations Gangwon Provincial Office of Land Management Agency circumference
local ministry of Land. an on the spot survey to investigate the actual situation in detail. In
addition, we take advantage of professional advisory in order to propose measures to consider
the design criteria domestic soil structure.

Therefore, this research is Investigate cold climate local and areas of Gangwon the effects
for stability and durability of constructed in the ground the soil structure to property. it is

proposal related to the design/construction to ensure the stability of the soil structure.

IV. Research & Development results

In this research, Structures that have been constructed in cold regions, requires maintenance
of a longer period of time than structure that has been constructed in a warm area. We have
proposed a separate construction / design guideline to reduce freeze damage areas tunnel,
slope, retaining walls, foundation structures in order to reduce the decline in long-term
durability.

Through the guidelines of each structure, proposed the management methods and damage
reduction measures during the design structures the analysis of freeze damage case at
internal and external. In addition. I have suggest to example for consideration at the time of

construction.

V. Utilization plan of Research & Development results



In this research [freeze damage areas of soil structure construction/design guideline -
tunnel, slope, retaining walls, foundation] suggested that in order to reduce the damage

of freeze areas of soil structure construction/design.

In this research proposes for "Guidelines for the construction / design” to freeze depth
installation area of deep structure. for reducing the damage of the soil structure at the

time of construction/design freeze damage is a measure.

In addition Various investigations and research related to the freeze damage of the
structure based on the "Guidelines” is carried. for future it is possible to Design criteria
and specifications for the use of national standards. Structural reinforcement repair
damage caused by freeze is reduced, it should also contribute to improve the image and

economic loss to the nation.

Recently expanded into overseas markets, if there is not construction / design
know-how and experience in the freeze areas. If it is backed and proven technology to
reduce freeze damage the basis of guidelines will help to improve national

competitiveness in the future.

In particular, Construction to the structure as being attracting Pyeongchang Olympics is
active in areas of Gangwon. improve the durability of the structure to take advantage is
guidelines areas of Gangwon. and Can promote the level of technology at the Winter

Olympics in korea.

In this research. In this research the activation of the related research and the use of
guidelines, and North-South gas pipeline, ensuring technical capabilities of future unity

ratio is possible.
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(1) =29 °] =2¢3](2004. 03, NPRA 706 Water and Frost protection methods)

By ATE MdAxdole 54717 da
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Ax 7)ol we wEsoldAt B B4 9 gold FaAPAE 919

2 938 PE #(polyethylene foam)e] A}-go] Aol It
BAAS 625°C - A 74X 9 @dol| PE¥ 45mm S 7P HAd A

A tH(Broch &, 2002).

<3 317> =2l "o W 9 Aste FAWA 7IE (Broch 5, 2002)

Tunnel class(AADT)

Method of W&FPS : A B C D E
(<2,500) (2,500~ (5,000~ (10,000~ |  (>15,000

5,000) 10,000) 15,000) two tubes)

WG-Tunnel fabric, not insulated| O1

Miljohvelv, insulated

(metal sheet W&FPS) o o o2

PE-foam w/60 mm sprayed

X . [ ] [ J

concrete, steel fibres

PE-foam w/60 mm sprayed ° ° ®: ®: ®:

concrete, mesh reinforced

Concrete Elements [ ] [ J [ ] ([ J [ ]

Cast concrete with membrane [ ] [ ] [ ([ J [ ]

) 1. may be used up to AADT 1000 (Annual Average Daily Traffic) and below a given frost limit
(F1or<20000 h C).
2. concept is modified for tunnel class C.
3. concrete wall elements must normally be used
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Ed 2y (YA 0.02mmeolste] 3FF 15%0]4), SAHE & X33t o] B/
NA AYEe sHFHEo] BSEE FHAo dojupr] Hdue AL & 5 dtk(Linell,
1973).
<E 41> B4 7 BES 93 FHo EF(Linell et al, 1963)
oFHG
§ 0.02mm*.t} 7=
o Ak X S o] = (e E‘E o) ?:"l' P E_E
-’]i%ﬁoeél F9 FH BUEFHI < Ed &F QA9 1S (%)
=1 T
F1 Az GW, GP, GW-GM, GP-GM 3~10
2} 7 GM, GW-GM, GP-GM 10~ 20
F2
7 SW, SP, SM, SW-SM, GP-GM 3~15
Ay GM, GC 200] A
F3 o) SM, SC 150] 4
AE CL, CM (PI7} 129%0]3}) -
AE ML, MH -
R
e SM 15014
F4 HE CL, CL-ML (PI7} 12%°]%}) -
CL, ML, SM;
AY HHE CL, CH, ML; -
CL, CH, ML, SM
o & AR =94 54
[e)

<3 42> SA R 7R EAA

o = Passing

ZH ‘zl;l LL Ydmaz Wt k15°c frost
4 x&  USCS NCE'%Z)OO (%) | FI €2 (kN/m®) | (%) | (cm/sec) | group
Txolsw | 350 | - | - | 267 | 205 | 95 | 15910 | F2
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<3 43> FY FRE @HdEE 7ol =240 (Sundberg 1938)
5 EAZE (W/ m.K)
G N5 AN =0
e 0.81-1.1 2.0-2.2
A JAE 1.1-15 2.3-2.8
AE 1.2-24 2.3-3.2
ZHY(ESAH) 1.5-2.6 2.7-3.3
2 (EEAR) 0.4-1.1 0.4-1.0
A (ESA 7) 1.6-2.1 2.8-3.0
A (EEXIAR) 0.7-09 0.8-09
714 E(inorganic soils)= FAE&o] &, oy F7HY FE= ;L/H_t,]oi o1t}

Wbz o g Zol #& QARES MY (quartz), FA (feldspar) 3] A (pyroxene) % ]
oz gorn T AAEE FF2E}o] E(kaolinite), ko] E(illite), %E’_%ib} ]
(montmorillonite) ¢} 22 FEFE, A9, F4, &E(mica) 522 T4 5o At} 9]

g
FE 3 Aol Y B AAEES BR NG9 FHFS ok o] Fastt

mm 1m 4m e

7.0
= el
| as | 60 -
=l
- mpad QS.EI T
£ 1 : E
£ - S = 40
E - I; —— A} E
o /12 W 30
L w A
Bl - B 20 =T E
27| L0
0oL t L
-50 0 0 0 5 10 15 20
£E(0) 34 (%)
<AY42> FLAEY FALEE <OY 43>, ] mE FES dAEE, xU|eE
(L EAHkE38ks] 1982) -10C (Y&A¥k3-38ks] 1982)
U, dA=E A
AHEES S8t WHS A AdHEY HAGHeE s & Adrh BE4HES 9
o] A&} odl AT £HE 7|ES osth vbd v AAHS AL8EE 9 A
F3E = A7 53 AW 1 F AIHE Y SN ddEES ekl el
A e SAXE 288 st dAYE dAEES ASesHA 58T -’F 9)\% gl
ol o] & JH=F HHAAZ WHol QTMA Z =B (probe)Holtt. o] QTM2 Z = H (probe)
HE on] 43 e EHAEES 71 Ed wwol| 714 A (heater)?} %LEH 7} v A]
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+ load cell& A5l T2AA FHEEAYS AT = =S )
Alg7] Ui 97 HFAsdE ZFE ugrtx] A, F, S 3T EoE U
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y

3lal=x] =A3 & A A s

thermocouple® load cell& Z}7] th& data loggerel] Z3de] A7k W3lo] wWE &
Alg &9 2xdstel 4ESY HstE Asoz 7|58 & JEFE 3T

<AMA 46> FEAEYS A
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