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Select the appropriate equation for the natural resonant periods of oscillation in an open-ended

rectangular harbour with a uniform water depth as shown in the figure.

7

"]

MM

;\:\\\\\\\‘\\\\\\g

N
N
N

L
® T—n+1 /gh
7= 4 L
@ _211‘1'1}9}1
® po_> VIR
n+l L
@ 7= 4 _Joh
2n+1 L
® T_n+1,-/gh
T2 L

Here, T is the natural resonant period, L and h are the length and the water depth of the harbour, n (=

0,1,2,) is eigen mode number, and g is the gravity acceleration.
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[ 10]

Relative density is 5 key soil parameter for sandy soils in evaluation of liquefaction strength. For a sandy
soil having a maximum dry density pgmax of 1.80 g/cm?® (Mg/m®) and a minimum dry density pgmin of

. 1.40 g/em® (Mg/m®), choose the most appropriate value of the relative density D, when dry density pq is
1.60 g/cm?® (Mg/m?). ’

43.8%
44.4%
50.0%
56.3%
64.3%

©® 060



HEES g 10

ARE I @

S Xk

EREDFRIFUTDEY

A ZE Dr (FMELORRILBREZTMIIERZR/ISA—2THD,

BARZE pdmax=1.8g/cm3. =/NZE pdmin=1.4g/cm3 DWEL T, BE

od=1.6g/cm3 ZEIZ, HXFZHEDr K& X,
HEREBEED IUTOXKLYKRDENS,
Dr=(emax—e)/ (emax-emin)

= (pdmax(pd-pdmin)/ (od (o0dmax-,0dmin)

odmax=1.8g/cm3. pdmin=1.4g/cm3. pd=1.6g/cm3 &£ U
Dr= (1.8(1.6-1.4)/ (1.6(1.8-1.4)
=0. 5625

&2 T, HEAEEDr=56.3TH 5,

BEDTERDOEM EDEE -
REfEER (305 A)
& P31, K2 25 SR

UE&Y, ONERTH D,




[fsE 11)
ROIEL, HBORREICETALOTHD. ZhbDDH, FEYRZRLOEWV 2.

(7) L-Ub 1 HEENC o 2 IR ORI L OREIC B TiE, IRIMEREL 2 L TR - HIESATE
BT, TR L AEMI RIETRHELHIRT B L L LICHRERORDREEEZE
L, HEEORRILEEEITI L2 FAETE. _

(4) BIEEL N{EIZ X BIEREOTE  HIBICHNT, HRETTREOREMBERNS Rk{ko T
HH o) OfiF L MEASMIRLP oTLHER Y SEREEETHHEAIE, BEoEiconT
R LIEHEAK SHBAER IS £ A Tl - MEREEZ AV 2 SOENRHENSETHE. Eoflic
ASNTITBAER R XN L DLIERRE LRV LT 5 2 & 28RS,

(7)) BRI BT TR LD TS Y | OIS TN ARED LBIZ 2V TSN N E,
SATANEERT & BRI O T - MIERTT .

() 25 ALEOEHIT, REL NEIC LS T - HEEORNE Rofo—iRD L & 1R/ 5 85k
RHEREOI LML TS, LERoT, HEL NERZLZTH - HIEEREAT I
B o TH, REBRIICREAIZS VD CHE & N{EIC R 2 T8 LR LIk ZERBic L 5
FROWEHEEHL, MEOBEGMELHRL TR ZEREELL.

®® 000
pw R - o



LRI HEBICH LT, BRIET D EFAR - HIESIHEIZE,
BIRERMERZEZRET S5 EEZRAET S,

(1) (x)

HE & NEISE ZRRAED TR - EITH T, REHREOMENM
RS AR DT RN H Y | ORI F 15> BB EHE
F#THHBEICIE. AR DONTIHEE L ZHABRIZLDT
A-HEEE AN EOBDEREABETH S BAHBIZDNTIE,
FAKFHA Sen/s UETHDC & &RRLIIBAISHRIEL L E
HETZENTES,

F 2T BRSOV TIE, BKEEA 3cm/s U LDHERENDE LR
Y. BEXIEFRY 55,

(2) (O

MEHEICENT NRRIEDFTEEEH Y ) OBBEICEFNIHEDL
BIZOWTIE, Ffi NE. FMIEEICLDBRRIED TR - HIEET
Do

() (O)

VIREFEORKRLIIC, MEENEIZKELS TR - HELEEERAT 555
[SIE HEENEICK D TR &R L =ZMHARICE D TFRDEAZR
fEL. MEDEEMZHELTEIZEMNEFLL,

HHEES fElRE 11
ARE I @
f2 & S Xk
(7) (O BB DZXM EDEZE -

RfEER (305 A)
P408 S8

EEOMRER OB LD -
EfER (FR30EDS A)
P41l SR

BB DKM LD EZE -
EfEER (L3045 A)
P410, M-2.1.2 12 SR

B D B ER O Hf £ DR -
RfRS: (ER 3045 H)
P46 BB

UEKY., QOFBELGHRMME—DONELTH S,




[BE 12]

KD, SN - HARO BB £ O [ DR OB DR - RIS (ERB0ESE) |
WBITAHBEICE L TR AL L0 THB. ELWERIZIEO, Mokl X {4 Lkiiat
L LT, GO, :

(7) EEH#BRO—RBEFREDEZ, REHEOCRFANBEEEZRBHEBOBED 2 £ Thi o
LR DHAT B ERTED, '

(A) LA T HBENC W TR, HMBBORMEE b &, BiRMFE, SHEEB&ENE, 1 b
HIESEE BE LT, MBORARRELY ZE LI HRHNBEBARERITICE LI RERK
E IR ET .

(7)) IEEE 7 — U = R bV, $EHICH HHBEBEA Uiz & & OMiEY O KNEE
oW T, BEHORELXSZE L, HEMOEFREBICHT A M TRLELDT
HbH.

(7) (

O X x OO XN
X X O X O3

® e e 6
O X 0O %x x



HEES fEl 12

KEMBDO 1 REFRAHAT X, RATROLN D,
T=4H/Vs
CCIT, H: REMBES, Vs : REMBOSABNESEKRE

FoT. REMBO | REF=BH f=Vs/4 TRFTY ., REMBED
BAMBEREZRBHMBORBED 4 FTHRISZEICKYIERITE
Do

(1) (O)

LARL—HEFICONTIE, EBORAEZ L &2, BRREFME.
BREFERUY A MFEZEZE L T ERRIRZIERTE 28
RETDHIDET D,

HERRMBRZIERE & MBEOREEEREERE L -EERRHER
BREMBITICEYRESNIHMEDORLUEREO_ETH D,

(72) (x)

MREI7—)IARY MLIE. BHEOMERDESIIHELTERL
=t DOTHB,

ARE I @
f2 & S Xk
(7)  (x) BB DZXM EDEZE -

REfEER (FERL 305 A)
P1908 ZH&

BB DZXM EDEZE -
REfEER (R 305 A)
P363 S

UEEY, QD TxOx] BELEHTH S,




(RO 1 3]

kORI IERICEE < AR RS EHMRECZ L L EOEAREZETHILOTHDS. TANM
ERr=ctang THOLLENH MBS EMREIIE- L L&, %—Jvd)fBjJFEI‘Cf’nE:I:EO‘V e o
WtEo, #FTAV, RAL L TEDES LI END

e W

CA

Ov

rr=o"can¢5 A | Ir=cftan¢

=y
Il
q
!
o
=3
-
~y
q
—
pus]
5
-

=
Q
=
o
=
-




HEES sl 13

fiZ & 11 @
fig & SE Xk
ERALDMKREL FTLHELOEES L UEAMEHEIRRAELS. TEAM (FHZEA
o=0, cosf T Fx) pp. 126-
T=0,sinf 131

COIENZEE—LDGARLICHART & RELFE O ZRIT RV ITE—IL
DISHAERRNLODERALDEREDRRIZES.

RIZ, ARVZRYV—OVOBIRR (t=0tang) ITETDHIE—ILDIEA
AZERTSH. CDEE ZDOOAZERTHIENTES. MESVLEALE
BREDIEAATHY . REVALZBREDIEAATHS.

ERAL EEFMKEBOLEIALOREANEB (TRDEP) 12815, 2D
BADSB+90° EEsSE-ENAFEBLEOADERTAEIEATHY . COE
EDORFANEBLEEOLEAD.

FEIRED

B E—LDBAALEDEANMERT HSETOEADLTESR

UEKY., ONERTHS.




[ 14]

The four sentences below describe ships in “Technical Standards and Commentaries for Port and Harbour

Facilities in Japan™. Select the most appropriate combination.

(A) Dead Weight Tonnage is the average weight of cargo that can be loaded, expressed in tons.

(B) Some container ships have a Dead Weight Tonnage of 150,000 DWT or more now.

(C) The berthing energy of a ship is proportional to the square of the berthing velocity of the ship.

(D) The standard value of the tractive force acting on a bollard is generally 1,500 kN when the gross

tonnage of the ship is over 200 tons but not more than 500 tons.

(A) (B) (C) (D)
® X (@) X X
@ O @) X %
® O X ‘x O
@ X 0 0 X
® X X O X
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The following sentence briefly explains the design of a composite breakwater in Japan.

A cofnposite breakwater is a kind of gravity-type breakwater consisting of two essential parts: a heavy
wall (body) and (A). As a heavy wall, caisson has been widely implemented in Japan. To determine
structural dimensions of a caisson subjected to wave impact loads, the following items shall be checked.

1) sliding failure of caisson
2) (B) failure of caisson
3) {C) of foundation

Select the most appropriate combination of A, B and C.

A B C
@ rubble mound oveftopping bearing capacity
@  wave-dissipating block overturning bearing capacity
@ wave-dissipating block overtopping consolidation
@ rubble mound overturning bearing capacity

@ rubble mound overturning consolidation
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Select the most appropriate combination of A, B and C.
A B C
@ rubble mound ovcftopping bearing capacity
® wave-dissipating block overturning bearing capacity
@ wave-dissipating block overtopping consolidation
@ rubble mound overturning bearing capacity
® rubble mound overturning consolidation

A) rubble mound — #EHEIVUK
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The figure below shows the seismic design procedure for a mooring facility during a Level 1 earthquake. Among
the following terms, a to &, what terms are appropriate? (Parts enclosed by the broken line at the bottom are matters

to be implemented, as necessary.)

Acceleration time history of engineering ground

1-dimensional seismic

®| response calculation
b4
. . T
Stady of Liquefaction {I}Idglfl‘len'f OTB
counter measures que: acn}/
No liquefaction

‘ Piertype Gravity type,Sheet pile type 1

Acceleration time history at @mund level | Acceleration time history at ground surface |
Maximum value of acceleration 2. obtained from
4 . acceleration time history after filter pracessing
Response spectrum calevlation (Filter will differ depending on the structurat type.)

l_ Maxunum value of acceleration a. considering

Response acceleration &rcomesponding the effect of duration oo
to natural period of pier (Compensation method will differ depending
l on strueniral type.)
h=o,ig ky=1( Fe: D‘.’ ) ;
FOEC) will differ in each structural type.)
== ——— - — - Partial factor design method -~ - - === m e cmmmr e e e y
4 . 4 Y

Stress op piles: Stress | || | Sheet pile,
Stress s&l d e

I

|

i

| A

! strass 5 - . tie ro

' E‘dn'ecuon force on pile: and bearing capacity of ground: anchor piles:

! ‘ . i Effect of action<Strength r—l
E b | stress
[}

C_|direction force< Stress<
allowable[ ¢ Jbearing capacity of pile

| Study of deformation, etc. by dynamic analysis . . . ‘ , !
! (nonlnear finite element analysis enabling tonsideration of dynamic interaction of ground and structure) |

________________________________________________________________________

Example of Parformance Verification Procedure for Level 1 earthquake ground motion

@ a:3/8 b:ultimate ¢ : axial d : slope ¢ : subsidence
@ a:l/f  b:yield ¢ : axial d : sliding e : overturning
@ a:l/f .b:fracture ¢ : normal d : slope e : subsidence
@ a:l/p b:yield " ¢:mnormal d : sliding e : overturning
® =a:3/8 b: ultiméte ¢ : axial d : sliding .e : subsidence
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