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SUMMARY

Erosion control dams (ECD) are built in order to protect the lives and properties
of residents under the threat of flood disasters. Since Korea has a fairly long monsoon
season along with maximum rainfall intensity upto 100mm/hr, the threat of flood
disasters are always in existence.

The Korea Forest Service has been building ECD since 1986 as a precautionary
measure against the disasters using concrete and rock dams. These precedent
construction methods are still quite useful for sites, where easy access, fairly-good
bearing capacity and plenty of construction period are allowed. But for the site
conditions unfavorable for the concrete and rock dams, a more effective ECD
construction method are required.

The object of this research is to develop the optimum structural design for steel
ECD’s. Structural performance was improved based on analysis and investigation of
existing steel dams and concrete ECD's

In this respect, two types of steel ECD profile and specification were developed.
One is inclined steel frame ECD and the other buttress steel ECD. The developed
specification were numerically analyzed using Midas Civil for structural evaluation. Also
laboratory testings were carried out using a 300 ton UTM and 50ton Actuator testing
machine to check the structural integrity of the specifications.

The structural performance of the prefabricated was determined by structural
analysis and load testing of real size structures. The results of the study showed that
deformation of the steel frames depends upon the existence of rock fill. It was
determined that the rock fill takes approximately 30% of the total load.

Buttress steel ECD built to intercept driftwood and rock is simple in
manufacturing and construction because it is placed briefly on concrete basis and

normalized by standard heights of 3m, 4m, 5m, 6m. Also, from the analysis and load



test, it was shown that the developed section members behaved well and in allowable
stress range.

From economic analysis, it was determined that the developed inclined steel
frame ECD costs up to 35% less than straight steel dam. In case of developed buttress

steel ECD costs up to 38% less than the existing buttress steel dam.

A computer system to support forest field engineers working for steel-frame
ECD’s was developed. The GIS-based system consists of two separate functional units
of modules: one for supporting engineering-design and the other for handling database
to support management of steel-frame ECD'’s.

The GIS-based engineering-design supporting modules unit analyzes the
geographic characteristics of small-scale watersheds and provides the forest engineer
with the needed geographic information for designing ECD. The geographic information
includes spatial distribution of water catchment area, slopes, aspects, stream channels,
vegetation, etc.. The modules unit consists of such sub-units as the spatial analysis
module, the forest watershed analysis module and the stream channel analysis module
to determine the appropriate location for constructing ECD along the stream channel.

The GIS-based database management system handles comprehensive ECD-related
data sets to manage erosion control dams on a certain area of small-scale or
large-scale watershed area as an option. The database set includes the information on
locations, history, specifications and photos of the erosion control dams. Also the data
set includes the records of maintenance and repairs over time.

The modules of the system was developed as independent components to be
synthesized under the environment of ArcGIS, a commercial product of ESRI. In the
system, subject to the user’s choice, each module has its own function to work
separately in order to produce a thematic map or to work as a component of a

integrated subsystem.

In the future study, recommended is to develop a subsystem to automate

engineering drawing procedures in order to develop a comprehensive engineering

_10_



designing system for steel-frame erosion control dam. In this research project, however,
development of the automated engineering drawing module for the steel-frame erosion
control dam was not able to be intended because of limited time and budget of this

project.

This Study was supported by technology Development Program for Agriculture
and Forestry, Ministry of Agriculture and Forestry, Republic of Korea

_11_
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1) Rankine E ¢



Rankine® F+&E<
A
Kaztanz(45—42é)=o.271
1\
_ 1 2 _
P= 95 y-H" - K,=0.9756 t/ m
— P P,= 7+ H- K,=0.09756 kg/ om’
— o471, 238 tA o2 A Ho 9le
Pa 20cm
\_/' v 2 23y FRIAA 3 ] ATl 285}
Rankine F5E¢ X% = = o]},

P, 1.9512kg/cm

2) Terzaghi - Peck E <}

Terzaghi - Peck E S

A

Kaztan2(45—%)=o.271

& P P=0.65-7-H* - K,=1.2683¢/m
j P,=0.65" 7+ H- K,=0.06342 kg/ cm*
X q71A, 23L& A2 AR Ho 9o
\/ Pa Ncm
v o3k FERANA G e sz 2435
= = o

Terzaghi-Peck B¢ #¥ %

P, 1.2683kg/cm
3) Coulomb E%

Coulomb ESt2 Wupzztat AALE nef@d o flonz Ao Wupdzhat JAE 4

7HA Cases A&t EghE AAesin. ms AAA RCE&Hel #&ote Hrpdzte
= Agsta oy = A &M A Aol AAolRRE olutt

4 9

"#27& ?%‘3711 15, & A&atslet. £ BAbs =94 A &

o] T92 Types iL#3d}e
7

W
1:29] AALZ H4E3AY. 7 Case ¥ SA4A = Xlo el e 7 CaseE #4314
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o, a¥al = ¥20 7tz

LHER T

K, P P,
Coulomb E¢9 F5EY AT
K — sin“(a+ ¢) .
‘ B SN sin(¢+6) - sin(¢—4)
sin“a * sin(a— 6) {1+¢ sin(a— o) - sin(a+ B) }
i 4714, : Fe| viEAG2
¢
Pa D HAAS Feo ¥H wpEz)
o)
g ulA Y] A AL
Coulomb E$}9] +X% CY: e THo AAMzE
8
¥ 822 Coulomb ESF AFAHA] 1183k ZF Case
Case 1 3% 8 6( 9/6
Case 2 35 15 0 90
Case 3 35 0 0 101.3(1:273 AH)
Case 4 35 15 0 101.3(1:273 Ah)
¥ 223 #@npEZy AAH 2 5 EY
( ( )
L n i D Lo/ 2
Case 1 0.271 0.9756 1.9512
Case 2 0.248 0.8928 1.7856
Case 3 0.202 0.7272 1.4544
Case 4 0.199 0.7164 1.4328
4) Culmann E
7}) Culmann EHe] 718
Culmann ES Coulomb ES o] 2o i3t =3]2d a4 #yH oz AAstsolv Jlx
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itk B 23d HYoME YA ZALHL 2x2x2m 7} & e Unite @ FAHBDE
AT dojzk 1 AukAQ s ds} A Y ADFATHIY 228 ab F=Z).

Y 228(a) 4¥HFHA EF AHA 2% 228(0b) ¥4
of 3 o347 AAEH ] o F3)FH7)

Culmann EqFe] Ago] #g Esdel dAx= ohgxt grh
- A% 302 AAeH $9e FHE 1A,

- ¢=90—6-08 FAIL. 97IN = &9 wiAF AFHAHY HAlolxm, se e

ztol .

- FRUR ¢9 7 oF& BDUE Feth
- BDA# ¢9 7}& o]F& BEME RET
- o4 7H4 B Eg 2] M BC, BCp, - BCr RET
- ABCy, ABCy,++*ABC,9 W3 7t}
- MR 4719 99 £ £9 FAE FIt

W= (83 ABC,)xrx(1)

W, = (23 ABC,)*xyx(1)

Wy = (83 ABCy)xyx(1)

W,= (23 ABC,)xyx(1)
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- A BEJl ¥Y% c,c & R
- O3 2ol g 9y g £3Ye 7o,
P,=(c,c,9 Ao )x(3%F 54)
9714, P,= ¥ q@ 3% Bt

Culmann?] =34

) Screendl A} Culmann =399 A&
2 Q7oME =94 A 8§99 Screend] 4= A EQS Yoluy] 95ty
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AdE ALEAT L/A00S 2298 RUHY A2 3 Ao §4d 7Hs 3
7]EAoln ~Ade] ZdolE 2m=E 31 S w ~AT9 ?5}74]7]% A= dmmeltt. s A7}

2

Hopa gl = 23mm 2 FAVIEAQ] dmm ol HEA Al ow, 532 1318kgf/em” &
24 88389 1400kgt/cm” o A sl

| gEem

29 229 s As B A % 2210 SEEE

Bl d A B o] & A

B oA E FAE FRAA M T8 TS st AFFA o), o] A =
B olt}. Midas Civil & ZHolE 242 Rdd 3oy, S8 9 HOYS HESI] &
&3 dHE AT dFelA stes FoH, HE dFe AAXHE Ry v F9
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Fog AAYE FTRIAAMEE HLEgor AdE SAd A ATIS LHsI] AFe A
B Aol AS 7FI)HES ALt AT #AbA] Lubste] AA o] 9o MxAE &
Aol Yo &S dlo] FRES ABdE wHoltH(aY 2218 %) ER-= Y

i

% 2218 YA e o3 s Md =
(1)Terzaghi ¢ #|¢t2]
Terzaghi(1945)= 18 22199 FASH A o] == pr} ﬂ%é}‘?i A AR U
of AAWHE wet Ak gArp A O AawA HE AALZS o]
PP o m WSt Aow Azt dAle sa= g-h WA Aol Hojdd

s 3 owee] PEdes $AL Am AT G AFgus evh A w
EXAA B FELE qF W WA 3249 2ol Hv) o FoA F = nReo) 47
go] #e set ot A gol T wREL g 2o
2
M=ZBS
. (2-1)
o714 B : S A Z S g-hW 9o At
b e (2-2)

_62_



71 A 0 AW mpRztoln g-h WS FFHCE JHFPorna HAE AR
ol LH npzzba} g,
S —l H’K , tan ¢
r =T R (2-3)

714, Ky @ F2eqg4 ¥ agagEze 0 o AAAe] =o
H -3)9] S 2 (2-1)¢ So] Y3t

ot
29
=
o
2
ot
b
=
|m
rlr
1>
’m\
c.o

_1 2
Mrd - EBYY KA tan ¢ (2_4)
——
i [ L]

a1l [
|._1'] |
ok |
ey s |

l‘] . '“1-__1 = N | o

L,

(2) Hansen<] A2

Hansen< Terzaghi® el tigh vt&& Al7lstgicth. 221emade] wife] 3t4o
2 dojd 4 gl Wekolek= Aot} Hansens 313 W
Wolzbal 7R A (2 2220 FX)
AFxe B o] A& 7|F2R 3o ofFe 4
of ZAARA de] TS wet S v 7] L Aol & FF WA A 9
A e gk 29I 2 oA Eole h,
ot atse] A8 ool ARE g otk WF-AEA S HeF
o= EATH

L
Yok
rlo
o
N
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W AEa] Fol Am Ty AdE A ARl T, FEEST g% Aol A 5
Row A aFeA Kol AAY F WAl A A Aoty 1HAHYH BE%
FAel g7t A7E S X-gHgta ghvh g3 de] ofgfFHE S A FHE AL
% e sty ZAZN AP A4S VTR FdE s HAUL old IFAS
sk Bt W UlEAle Alojol A gl dojd Fo|th

Aol tggS dAst= oA T Y 9 FE AAY HEWAAS 18 Havt 9l
ok B YWRAEAR FAAE oS ofEfet 22 IS Wt

YuWh+tG ' Ge oty ohuba Alo] Fo xFow &9 ke o)
714, G” WA xE

Sy and S, wa)gt ghiratolol A71E £, $71 Wy
K @ stoae] opgimel 93 $dolx ebe uRAsde wr<l

=<
cofferdam®] 7F2F-E 9o z&3l= HAH
Q : el #&et= o
g3 GEfol A olelgh 5o e v <te] WiF e FHIY HFES olETh
Hansenol] w2 W59 =52 dd £42 ofF= AEWN), d3 HFS o]F= A

H
B(T), 2ea de FHe FAdow e

59 9L e} 4] fEd W 4 A
N=yk2(Nxsinc0+Nycosw)+rokNZ (9-5)
T=yk*(T"sino+T’ cosw)+1, k T* (2-6)
M =yk*(M*sino+M" cosw)+t, k M” (2-7)

714 k : I Yol A e Aol
w o dY FEAe A
0 : A AR 0)e] deed

N, M, TE S8 9oa Rop 22005 FFelAe] ZAu@ete] g4z FA ol

TN, AN 2 "o TN BHES AFemN = olEshe FAld
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Q=yw' T’ +1, wT~ (2-8)
YaWh+yw' Ny =yw? N +1,w N 2-9)
Q,=yw' M’ +1, wN* (2-10)
Y RASAY F39 olliiel BeFEe UehiT G B4 bl
— 2
o FFe uEh o7ldE YW Noz gedon, oA Now marsigeld.
A = HAHE cofferdam? HA L wi AAs= Aot}
© & 7Hgstel 4 9014 Tog Feuh
@ ¢k Yo7t (2-8)3 (2-10)°1A 22 Q7S ZEA HESH
® WEAuAA W
W@ dHoR rEwol e A JeuE BAE E47 Ak 27 vn
A7k o] @79 WES ¢al Hansen? AAIZAS AH&35hd WO 7] xot&o| 2831 3}
TS Yol F ARt T &5t "ol ES AAT & gl
- w e,
| |
—
|
T.."""h"'-'" T |
h
9] |
T
= Cr= 7@ |
e e ,‘L"" I ,..,'ES'L]—@,—:-!W?%' T
\M tH A16)
g
"\.,‘;"

19 2220 Hansend &%
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(3) Cummings®] #l+2]

Cummings(1957)% 18 2.2210] A A3} o] =Pa5S Astst ¥ww)
kol X3k Ao dpke] thste] = o]
B}l 9o g £ QAuri FdFozut ZL&stu U
19 22219 FAS DEWo| Z&3t= Avge ~
e 2 thg a2

F, =W, tang (2-11)
W,=vy(a+ty)y coty (2-12)
F,=y(ay+ v?) (2-13)

A A A A AFEE y=c 1 WolA T3 7] ol

F =y (ac+c?) (2-14)

ac
M, =y c—) = y H® (3 - vtang) (tang)’ (2-15)
v=b
714, " H
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(4) Kitajima(Lks)e] A9k

o) 8 (i) 7

e Aoz 74

3|

A

= A

v o}
= =

AWz RE 1Y 22229 o] 7

43l

Kitajima(1962)= =3

to

3|

A

ne
=

2 o]

w

)

.
| =

-y

a9 2222 Jbihe) BEW

(2-16)
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17141, Ry =v: B-veosp)sing  (myge sgse 29
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