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Bl-1.1~-1.3 IZR T T — A (rigid frame)lZ-DWT, UTFDOA)~G)DEVICEZ K, 72721, K-1.1
~[-13 OF—* DT AL EXbending rigidity: ENTH YV, BNOBEHIZY 2> TiX, AR
Vs OFBITER XD LT 5,

(D) B-111IZRTT—RA DR E A DKTT Vi, Hy, My (reactions at A: Va, Hx, Mp) %K X, RAFIE-1.1
R REEEET S,

2) B-1.11ZRTT7— A OliFE— A MY (Bending moment diagram) (M-X) #R»=<¥ X, 7272 L,
HiFeE—AY b MiT, H-laDREEETD,

3) K-1.1IZRT T — A DR D OSREFAZENL dp (vertical displacement: 6p) %R XL, 72721, #hiE
FAEMIZTREZIEE T 5,

2L

@ B2 7 — A DR D OEREFMEN dpy (vertical displacement: dpy) 3RO L, 72721, #h
BEAFMEMITTHMEEZIEE T 5,

(5) B-131ZRT T — A DOX M D DT Vp (reaction at D: Vp) 3R &k, KAEK-13 IR HE %1E
L35,

P
) 3L . 2L | L
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K-2.1 \ZRT X DI, ¥l b T A (planar truss)DE & D(joint: D)\ZEEH R E P(concentrated load: P)23ME
ALTWS, ZOK21IZFATEER N7 RZOWT, BLTFOM~Q)ORWZE L L, 727ZL, ¥HE M7
R FERT D & E B (members) DR UM% 1X EA(axial rigidity: EA) T3 ¥, 8 /7(axial foree)lI5 |5 ZIE &
T

(1) ZHE ADKTII Vs (reactionatA: V), XM C DA Ve, He (reactionsat C: Ve, He) R X,

(2) Bt AB I[ZHAET BEI S Nag, BB AC IZRAET D8/ Nye, E08F BCIZHLET D8I Noe, ERH
BD (243 A8/ Ngp, E0AT CD 12344 281 Nop 23R X,

(3) i D DERE FTHEZENL Jy (vertical displacement: )& R K, 7272 L, $WEFAEMIZITHEZE
LT3,
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PLTFORBWZZE Z R &V,
Answer the following questions.

(1) FHEIZET 2L TORMWIZEZ 2 E 0,
a) FHELIC L D282 7 U — MEEYOL{LA I =X LEZFA L2 EW,
b) FHELIC L A8F =7 U — MEEMDLILE ST DOXERE 3 DZEITF X,

(1) Answer the following questions regarding a neutralization of concrete.

a) Explain the degradation mechanism of reinforced concrete structure due to the neutralization.

b) Explain three countermeasures in order to prevent the deterioration of reinforced concrete structure due to the
neutralization.

Q) KEAV M HIZE ST, —~HERAHEZITD2 27 V= OIEH—OFTHRERIZED X 5128
HOMPERRR LIV,

(2) Explain the effect of water to cement ratio on the stress-strain relation of concrete specimen under uniaxial
compression.

(3) AT R A A ERICHER L2 SV,
a) A7 U—rDI =7
by =27V — NDOEAE

(3) Explain the following terms concisely:
a) Creep of concrete
b) Curing of concrete
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K—1 0827 U — MNFEIZOWT, BiFE— A2 b M 287 N OFEVERR (M-N FREALELR)
OEFE T LS, BB, EEGDa 7 ) — FOKRBOTHIT0.0035 & LTEV, 77, &R
F—RA U NOHERZIE, IV —FDOARLRTuy 7 E LTHE=-2 ZHANTIW, 228, HEIC

DERFEEIL, UTo@y &7 5,

- 27 Y — MNEMRE £ : 30 N/mm?
« BRERFEIRIREE £, © 350 N/mm?

- §REH Y o R ES - 200 KN/mm?

Draw the outline of the interaction curve between the moment M and the axial force N (i.e. M-N failure envelope
curve) for the reinforced concrete cross-section shown in Figure 1. It can be assumed that the ultimate strain of
extreme compression fiber is equal to 0.0035, and that a concrete stress block shown in Figure 2 is used in the

calculation of ultimate moment. The material properties are as follows:
- Compressive strength of concrete f°.= 30 N/mm?

- Yielding stress of rebar f;, = 350 N/mm?

- Modulus of elasticity of rebar E;= 200 kN/mm?

| 500 |

..__.___’%—_1

\ A’= 4500 mm?

(]
<
0 = | 4500 mm?
./ — .
N @ BT mm
Unit: mm

—1 (Figure 1)

0.8x |

Neutral axis

X —2 (Figure 2)
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UTOZo0BWIEZ L, KOEE (mass density) Zp, ESNEE (gravity accelgration) % g,
MAZRZ2r: L, ZhbE VT bHEEME (known values) &5 5,

(1) Wi I (cross-sectional averaged velocity) & U, 37K ¥ (flow depth) % h, KEEIRE & (channel
bed elevation)Zn& ¥ 5 &, BAE (open channel) WO—RITHIL (one-dimensional flow) %X
Fld 5EESFRER (equation of motion) IIRD LI ICEERTZ LN TED, NFD t ZHH
(time) & L, HINFHEIZ x@EE D2 LICT D, TDLEUTOMWIZER L,

1 6U+ d (U?
g ot o0x

T
—+h+ ) + 2 =0 s (1
2g 1 PRrY ()

(a) WAL DIEEH ¥ (flow unsteadiness) L X ED L DR T L &HETH, WRICHA LRSI,

(b) 18 (channel width) B O EFHMEOBEKEIZOWTEZ 2 iy dL, AFOER
(hydraulic radius) R /Z7K¥E h L DBERTED K S ITEES LD 2

(©) A LEFIREE (uniform flow condition) 12& 2 &35 &, KBEEIIERT ARG
(shear stress) 1%, R (1) & PBEHRTED L I ITRSNDH

(d) — &, 1o & UL OEITIE TEHEI (law of flow resistance)] &FHINDBEMRH D, HAIFRE
ECETBE, MEOCEMRIZIEDLIICRDN, £z, ZOCGORTEEZREV,

() =X /N X —HE (energy gradient) 1X, (1)L PBIRTLDIICERESNDN, E£T, ()
DEDEHE =T (the third term of left hand side, 5 DERTDIE) H3FK T HEAY/LE R (physical
meaning) IZOWTHHALR IV, ZZTHXEFELLETHATLHZ &,

2) B-1 1T HEHEE R (circular pipe) N%/KDEE No.1 (BEfE : a) 2268RELEME (vertical
upward direction) 12 & HaViz x B ANCEIRE Sh, Wi No.2 (BEME: a ©2#F) 2bREFITHK
HENTWE T2, HRLTHEROREREEZ L L1565, £, TOERITRZITEINH
$ (cone) D TERZE EEICTEATRFE CTE Y otz & 2 RITR > TnD, WX, BEAZIENLD
& (flow discharge) 2 Q £ ¥ 5 &, ZORMOEREEIZIERAT ¥ AWML DFHEL KT
KEHFFERBIZESEFELRI, 22T, EfEDa L0 QRBEMEL T D,

*X

WEm2 |
(wmi2a)) | |}

wE1 |||y
(WFE 2)

-1 Q)R
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AEEICELT FROMVICE L X, (LEREST MEXTERESL TR LDV TI, B

bEZRTHIE,)
(1) /KEZ Hydraulics) \IZB1T 5 'E & (Mass), EE1 & (Momentum), TR /L ¥ — (Energy) @ & 1FHI

(Conservation Law) E1XZFNFNED L 572 b D0y, AbAaZ 2 TAR X,

(2) UTOBEOKEEOHEZH#HT, KHEH DICEREED2L TELW, Bk (Hydraulic Jump)
BRETIBEICIZIZOEEZHRT S &, BAEFEICEFHOITER (Uniform Flow) REETHA
T5, EMPDLDOMEIZFTESIZE L, KO THEOIMIIRSITHENET B,

LFRIREE T
FIRE T AP (Gate)

_________________ i AFL  slope
________________________ h ic: [RFALAEL critical slope
¢ he: FRFRKIE  critical depth
______________________ ho' & 3E/KIE uniform flow depth

(3) TRUZRT & 5 72Bk/K Hydraulic Jump) IZ3\WNTC, B I 2> b HTRREE THRAT 5 & LT, BlkaT
BOKE (EIR hy, T h,) OERERTNERO L, C ROKE) DFEIIKEE b, L5, £z, B

b, MEIZQ &T5,

L
z /@
hi hs —>
A ZOI
C/ S S S S S VAV /7
I I B
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Answer the following questions on the sedimentation of suspended particles.

(1) EED, BE o ORFIKFTEELTWD, HFOEBHBEAZITREI,
A particle (diameter Dp and density pg) is settling down in water. Construct an equation of its motion.

2) BLFED T/ S WGE, BREE vIIRATREND, ZOXOHHBEREZFEA LRIV,
If Dp is sufficiently small, the terminal velocity of particle, v, is represented by Eq. (1). Explain how the
equation can be derived.

b - 80 =0)D; (1)
' 18

ZIT, g XENIMEE, o iTKOEE, pidKOKERETH S,

Where g, pp and p are the gravitational acceleration, density of water, and coefficient of viscosity,
respectively.

(3) BRBRIT1I D50 um, 05=3.0 g - cm* TH D, RFOKRKEEALZRKRDALESW, 22T, £=0.01 g-
em!' s TS,
3

Calculate the terminal velocity of particle having Dp=50pm and ps=3.0 g * cm™.

4) ) BRI, VA AR (=p v Dps n N0 Th B, BoONTEEEENZ DL
B L TWA I LR R L X0,

Indicate Reynolds number of the particle is less than 2.

(6) EREAXDILTAEEZANT, BB TFE2ETHRETIEDORBEITIRANTRINDG I EEFHA LR
S,
Particles can be removed by a continuous-flow type sedimentation tank. To remove every particle, the
following relationship can be established. Explain why?

7_1L
v,V @

ZIT, HIZAKE, LIZETAEORE X, VIIHAEKDOKEFTHFETH 5,

Where H, L, and V are the effective depth, length and horizontal flow rate in sedimentation tank.
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Answer the following questions on municipal sewage treatment plant.

(1) WEHEBTREIIR AL TAM, EoTMEB L URKILTAMI VY Z->TD, T b DOBERIC
DNT, HEAWVWTHALZ IV,
Activated sludge process consists of primary sedimentation tank, aeration tank and final sedimentation
tank. Explain the relations of the three tanks with an illustration.

(2) AT ADOFE L BOD BEZZNEN QB LUBD,, £ T5, ZNOREMETAM, XoKHE
BLOBRKIETAMTED LI ELT AICDONT, FBEREFIA T =X LITESWTHA
L7220,

Flow rate and BOD concentration of influent sewage are Q and BODj;,, respectively. Based on main
purification mechanisms, explain how these variables are changed in the primary sedimentation tank,
aeration tank and final sedimentation tank.

(3) FEE DL L, IEHHRIEZAV TS, ZOBEBIZOWTHALZRS,
Activated sludge process is widely used in developed countries. Explain why?
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1.

Zi— (Darcy) DIERITRENDFE v i, LHIF (soil particle) LR (Void) &
WEE CEAMEERLEbOTH S, EBICIE, KOFIEEORMBEIS2HNE D TASFOE
BOWHE v i3 @ Jed, Fri— (Darey) OIERITRD S DBEAGHE k (hydraulic
conductivity) DEDEIEZE (porosity) & n ()& Lz & &, ZOLEFDOKGFOEBEDOTHRE vs
3, 2 @ Jorsnz, ERoOIADAE ORAZREERICEL RSN,

ZNv— (Darcy) OIERB|TRENARE vIZ, F 2R EDRAKETFENCRKRWRD2EBREZ LT,
—J5, IWETH, BSHMEEZEY (Radioactive waste) OFEEFETEY (Industrial waste) DALLTiE
BOEKBORFHIBIERAINTWAR, b OEKMERERZFMET 5121, /v — (Darcy) @
HBAITRESNAINE v TR+ THLIZ EbEERIN TS, ZTOEHEY, ROFE [HRFE
SOWERE, [H2EER), TEEOWE] 2AVT, tHoBEXKE2HELRNBLH LRI,

BIKNLZEKEAER (falling head hydraulic conductivity test) DIEBIZ L VBT LY L hDFEK
HER AT o7z, REOERIL6. 0cm, EE1L6.0cm Tholz, AZ v R, ZOREN 2. 00cm TH
D, BIFEBSAEEZ] €125 11:53:00, JEIEK TEREZ t, 23 14:41:00 IZBWNTC, BEA £ 128 2K h
D 171, 4em, BREH] t2 128 BKALE he 2 156.0cm TH o7z, ZTOWE LY Vv s DOFEKFEE
(hydraulic conductivity) ZsR®72 &\,

EREET, 1) EMECET 2ER], (1) FEKYE pmm

B 2RI, (iDEREORXERT 3 DEMO S

BlzEss L, ROBEEO~®ODTFT, 7177

— % (Terzaghi) O — R T HEE F E KX

(One-dimensional consolidation equation) #&

LRI,

O oM (Void) &K TEMLTNA,

@ LB+ (Soil particle) & [EfR/AK (Pore-water)
I3IEEMHETH 5,

@ HEAK L EMIZEREF M DOAIIBNTEL B,

@ MFAKDIRIE L VS — (Darcy) DIEBNZHEV,
JEFF O OFKRBEIZ—ETH D,

® T OEMEMEEFARMEL, FRIZXBEITRND,

® AH#ISS (Effective stress) DIEIMMIXTd AR (Void ratio) DB DEIEII—ETH
%

5. ¥t —W&ERE (Primary consolidation) & “¥REZE (Secondary consolidation) DEVMIDOWT,

NBRIEERARE], EE, TBEEH] OFMAZZRAWT, SALREV,
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TERIZRT L 918, BAFkS i (saturated clay ground) DHIFRE 0 HIEE zm)IIZBEOIAE N=+5o7%
FIlt4 % FF D08 L(m), BITX 1(m)D 7 > F—7 L — b(anchor plate) D 5|3k & #5171 (pull-up resistance) T(kN)
oW, BITFORWICEZ RSV, 2B, LOfMEN{AEEE(saturated unit weight)y,(kN/m’), JE
Hezk & AW & (undrained shear strength)c(kN/m>) T—E & L, TV =7 L —rDEEBIRT v h—
@ » N(anchor rod) D BEB L OVEEMEBENIEBEA LTIV D LTS,

(1) AEFnEE DI ABITR S ¢ (KN/m?)E R D B FIEIZONWT, 30 FRETHRRX,

Q) T vHh—7 VL — FElIRERRIRIT 28Tk O EE (failure surface)® 7 8 — 7 L — A
DARFEEIZR LT 45 DEZZFOFHEEFEE L L&, WERICEENZT VI —7 1 — b Lofafn
FETDOBE WEN)E O & >OMER EIC/ER T 28888 L OFEFEKTAWRTRS o, 12X 5 KRR
S(kN)%& EILZEHRD L,

(B) FEFKLTOBEE W ERAMHER A ST TREB T I —7 L — FDOBREEE TKN) &K
W, Tk zDERZHRE X,

A T
Failure surface  Anchor rod Failure surface
. | N
S\\%\\ l w g z(m)

45°/ N Anch(rg-late /’\45° 3
L(m)
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g—no v NOETHFEE (patterns of city) & BADETH
(difference ) T DWW TR E X,

1

DO (characteristics) B X UEW
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HHFEO—>L LT, HIKBHEMHIE (district planning system) |2 & 2 MIKF BN DH D, = OHIKF

B O IS K OBLRIZ OV TR E &,
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& B 22 7= A (Intersection) D #27 (Traffic jam) 2 4B F1 9 5 7o HIZ 2B E A (Traffic survey)® EEL, D
HRERET 5, WOMWMZEZ RSV,

(1)

(2)

(3)

1B 3 HL R (Straight lane) D354, FAFNZZ @i 28 (Saturated traffic flow rate) D EAME (pew/HAR/F 1 B
M) 13RO > b ENBE LTV,
@ 1000 @ 1500 ® 2000 @ 2500 ® 3000

R 7R D EE (Intersection demand rate)& B E L 72 /5%, 0.92 L 72 -7, {55 HR(Signal phase)
ZHEENCRETHI LT, ZORERDETERANIEE TEDNEZARIV, £z, £0OH
HZmR~R S0,

B E RN 572012 TDM EMEIEN AR AT T2, BEEMIZIZEDO L I RRRBIEZ O
BDMIRARTp EZ N,
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BEIZPE LVWHERHEBicycle) 2 /EA L72EH O D BREEEZED TWD, UTORWIZE 22X,

BEEFARIIZORRLH 20, —HFTHxDEBELER I TS, BEIcED L)
R DD FNIE LIRSV,

T ¥ A EB{E(Road traffic law)EIZ & - T, BHEREIIHE (roadway) 23 RAIT, #AiE(sideway)l i
HE ST, BE7: BERH ETTZE R (Bike road space) BB BT A EFHIZ OV TIRALR I,

(1)

(2)
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AEINEBRTIREOHD & L TEEA2ZEX2BEOEELRMA L LT REITE) 25, ZHCiET
DUELTORINZE 2 72 X0y,

DOEBHICB TS REITEY 21X D X 5 2880, ERICHBE LR X0,

@ MRIEATE) OBMEZEA L TKILDTFA L 2EZDZLITADTH D, BRMRKIDZEREZEE
LT, MRABITEY WE DWW KBDTFA v OBZ FE@m LRIV,

The idea of “imaginary behavior” 1is useful to discuss landscape. Answer the following questions
about the idea.

(DExplain briefly the idea of “imaginary behavior” in landscape.

@To design water front based on “imaginary behavior” is effective. Discuss a concrete case
of water front design based on it.
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BIMEDEWERSEROT VA THD [NT Vv « THA2 ) 1200 T, BLTORWIZEZRE
vy,

D [TV w7« FPA Y] PIBICTEAFTET 5 EHCHROT A TR, DV ENEET
BEZADVERDD, (RTV w7 - FHFA ] OBEEZERZICHAL, F2I0RkDONDE MRS 3 0%
T Ev,

@ [TV w7« FTHAL 2] T8N, ZRESCHEER OB T A VBT 63, FIESCEEOMLHE
HERFIZEZDZENEETHD, MAENE BITEZ ONT-ERINOBKE 2 F 2 —F 51T T, fE
L2V,

Answer the questions on public design.

(DPublic design has wide meaning not only design of space and/or facility owned by government.
Explain the idea of public design briefly and show three essential requirements for it.

@1t is important to consider the use and management as well as physical aspect of public design.
Choose a good example of public design in which both aspects are well considered and explain
the case.






