3. KHBERICET S XH

3.1 #ME
AZETIE, Workshop Strait CrossingicBWTHEXINZHFX D, KFERIZ

BMyasXzMEBL. TORNEZ TKPBREXEHAETEN—FR) ELTEHEZT- 2,
(KB BRICETIXEMY A 28 -1, TAKPBRXMKHAELI— R 2K
- 2 b:ﬂ—_\‘j—o

T, TRKABREXEMFAEN—F] 2 &0, TREOFHZEBL TEHEZIT- Iz,
@ ## #7 B 17
QBERFMH (K. HR. HE. HEF)
@ # &

ORFTEFERVOBEREAHFICELTER -4, -5, OBBEICEALT. RMHEHE
EHRBELILTR-6ICEEDE,



x#—1 Kb XINIZETH XY X b
(Workshop Strait Crossing)

NO X #R £ 51 A

1 | Site investigation in moraine, gravelly and stny soils for stait crossings "90
P141

2 | Applications of composite materials to submerged tunnel structuers used 90
for strait crossings P157

3 | Materials design for performance and durability of concrete structures in " 90
marine environment P165

4 | A study of stratified flow interaction with a submerged horizontal tube "90
P289

5 | Grouted anchors for submerged bridges 90
P393

6 | Development of the Norwegian submerged tube bridges "90
P399

7 | Considerations for design of downward non-anchored submerged tubes " 90
P401

8 | Availabe methods for the construction of submerged floating immersed 90
tube tunnels P409

9 | Reliability analysis for submerged buoyant anchored tunnels: Applications |’ 90
to the Feasibility study for the fixed link across the Strait of Messina P415

1 0 | Comparison between hydrodynamic numerical methods and results from "90
model tests for submerged floating tube bridges P427

1 1 | Model tests with submerged floating tube bridges "90
P435

1 2 | The vertically tethered bridge "90
P503

1 3 | Important design and safety aspects for tube and tunnels bridges "90
P543

1 4 | The Hogsfjord crossing - A comparison between altemative fjord crossing |’ 90
methods P595

1 5 | Submerged buoyant anchored tunnels: Technical solutions for the fixed 90
link across the Strait of Messina, Italy P605

1 6 { Mmersed tunnel cost reduction "94
P473

1 7 | Analysis of the environmental impact of the construction of a submerged "94
floating tunnel across the semi—closed bay P509

1 8 | Messina Strait crossing:Safety analysis for submerged floating tunnels " 94
P555

1 9 | Elastoplastic capacity control of a submerged tubular steel bridge " 94
subjected to ship collision impact P563

2 (0 | The marine operations for the installation of the submerged tunnels for the | ' 94
Messina Strait crossing P569

2 1 | Study on structual characteristics of support systems for submerged " 94
floating tunnel P579

2 2 | Eathquake-induced permanent deformations in the landfalls of submerged- |’ 94
floating tunnels in sand P587




NO X K % 51 H

2 3 | Creation of the Northern Japan exchange axis by floating tunnels " 94
P595

2 4 | The configuration and the characteristics of the submerged tunnels for the |’ 94
Messina Strait crossing P599

2 5 | Parameter sensitivity of predicted extreme response for a submerged "94
tubular bridge P607

2 6 | Development of novel technologies for strait crossings based on submerged | * 34
tunnels: Anapplication to Hogsfjord P615

2 7 | Numerical analysys of wave force and dynamic respons to the submerged "94
floating tunnels P637

2 8 | Design of a submerged floating tunnel with a free span of 1750m "94
P645

2 9 | Ardalsfiord crossing 94
P653

3 (O | Analytical study on dynamic response of submerged floating tunnels due to | ' 94
wave force P659

3 1 | Experimental study on characteristics of submerged floating tunnels under | ' 94
regular waves P667

3 2 | Response of submerged floating tunnels to verticaly impinging seismic "94
waves P675

3 3 [ Strait of Messina crossing by submerged floating tunnels: Underwater "94
sound analysis in marine environment P683

3 4 | Offshore soil investigation: Straits of Messina: Solutions to unique " 94
problems P687

3 5 | Experimental research related to the behavior of an ocean-floor foundation | ' 94
pile which receives a cyclic pull-out force due to waves P751

3 6 | Stability of submarine slope subject to repeated loadings ‘94
P759

3 7 | Immersed and floating Tunnels. A Better Way to Cross Waterways? 99

P7

3 8 | The Hogsfiord Submerged Floating Tunnel Project —Transport, 99

Environment and Energy Studies P28

3 9 | Air Spouting Actuator to Reduce Fluid Force Applied for Ballast "99

Containers of SFTSubject Cross Flow P44

4 (O |Immersed and Submerged Floating Tunnels, Competitors or Associates? " 99

, P51

4 1 | Submerged Unsinkable Tube Tunnels "99

P74

4 2 | Unanchored Submerged and Floating Tunnels. 40 Years of Development. "99

P80

4 3 | The Bomlafjorden Sub-sea Tunnel "99
P136




3.

2

KPBRXEMAEN — K

£—2 XW#AESL—F
XK & BRERE X BR @ EDI —F

XERES NO1

EL-CBAHABLCEGELEIZBITBHEE - XL 07D OB BEE

Site investigation in moraine, gravelly and stony soils for strait crossings

2. Wi 3. MR

1. BB 2. KM 3. M 4. BN 5. BT G TOMD W & )

[®-2757 etc.]

[0 E)

EL—> Ck#R) |
LEkFIC & > TREP SH DRSNS GERL TER S 5 XKRL
- YEMEBTRE DRTENIC BV 5 KRR DRBOREIZ DV TGRRZRN.
= KEBRRTRI—-TINEER (F>2arLThAR) ©
BEEM GREHR). AR~AORMEIZNL TEA

1. REHIC

GBI OFREL T, BER. KPRLARR, KPUEBR N XNV ENEX
5Hh5h, ENEBRRTD0RIEHEOTTRE:BBERAIZLS, EORD, R
EUBROTZ2NEREEROZ-DORBRENLBETH S, HENZITL—
RBFL KMERHSEL, MEOLDO F U IVERCRRHRRIZBMZ S
20,

2. RERE - Rk

WEHE (OB I CEHA AN

RUNKERIR. 07 KRR, BEERRRR. 5—TRAR-U S

3. SBRONAR

AEHEOUREAR

- BOCRBROFERTBSICL > TREOHBESFFICHTSLBNTIDELL
WEEEH L.

- ERBREHOLDOLDERTES I REREZH/ 2D, ERRHOAN RN
75

(Fi®m)




7K

BOm R X E L —F N2

X B 4 | Applications of composite materials to submerged tunnel structures used for strait
crossing
MBI D 7= D DK P b o RAARE~OE A OEA
X 8 B 1. EngH (D) WiE 3. fE |
X ol 1.sm 2 w3 mi 4. 84 O KT 6. zom ( )
A =5 (-7 7 ete.]

CIRC PLY 1

Fig. 4 Cross sectional perspective view
of composite tubular joint end showing
arrangement of individual laminate plies ]

COUPLER RETAINING SLEEVE — INSTALLED CONFI1GURATION

I8 deodd et dde b i aeddied TS L8 LoRs At Lhh AR s LUTE

-

MAX. SEAL COMPRESSI]}ON

TUBULAR RUBDER
JOINT ENO SEAL RING JOINT END

LONGO TWINE STRUCTURE 3
CIRC TWINE STRUCTURE

Fig. 6 Cross section view of a composite
. . . mechanical coupler assembly showing joint
Fig. 5 Cross "?’"’" view of each end positions during extremes of
structural constituent comprising a ’ t cur le changes

high strangth comsposite mechanical struc al ngth 9e

couplex assembly

[ CEE)

ay g Y— ki HI A CHBINTTTAF v 7 OEEGHE CHED W B 2 Ha
IS Lo AP b rF i, KEORWVEBREZHBETT3FBL LT, FTh5,

M, RRT3E512, _HOBIBEOHELs B 2 =— 2 25 ETHY ., RMUEEOK
BERTaA PERLBEEZFH-o T, BENITESTHI LB TES,

—FZR LT Z o0 LD KRAEAMIT, ANOEEY L RSOBE D, BlHic
ARSI KD b FREH EFRISADBETH, TR Y S TIIRVEH LW IEMR
ELT, RE&NE, '
ZODNHLDOERRTHE LEEN AL TEEROICER T2 LBET2RVELWE
HRLELTORRIY., ZOFLOIEMEOTEMYERM L BIAKEEALE,
ZoNbL0ERERTHES LEEAMEIO LEMLMEZ. BRERRBILELRZREOBEYD
DX B R-TRRESh, ZEAOZ 0L D3 FRTHEHS LEEAMENL. 2200
Ebh 3, ’

(#ewm]

T2l




ZK qj iﬁ gé X iﬁ: %ﬁ EEE B —F No.4
e %A study of stratified flow interaction with a submerged horizontal tube
WA EAE BT 2RI SN iAKOHEEER BT SR
B i CB.Bﬁﬁﬁ 2. Wi 3. 4T '
® ) 1. 88 @B 3. M 4. BH 5. WI 6. £ ( )
N ﬁ [El 7% 7 etc. ] 2) LM XN AR LURNAB ' |

5. 74 ¥— 6 v—A T.HX
PRT IAT A DL IR & 10. WODE

ﬂf_i;{fﬁ‘ﬂ H
= = = 6 =—===
= 2 7
lo]
—————————————— 8 — —
9
(4 ‘o
b) REORM
=2 SURFACE
= | 4 1 MIXED LAYER |
Liz) ] parp

8 srmmnso uwzn
SALT WATER LAYER
pizi=p

pthitp

c) %3l &‘&DE{b

L

DIAMETER D
%;Lg/

— — —— —_— —— —

—ad )

E T
- BOEERE

ZORBERBIT, AFOKREMAPBFICHT 2, ZREOBRZ SNEHLWOBREERER
EThHD,

PE X, -—‘ﬁ;’@iﬁﬁ“@ﬂﬂlkaﬁénéHfﬁﬁ‘@f&kﬂibéﬂﬁ@ﬁ&oﬂﬁmkiLZ)?B:
ML BINOWTITDORE, -‘ETIWEéhL#\‘iRIi AKPilE il s BR{Lshicih s

| TR Y Lo L LTS,
| RRIL, BADOE— FORERORKRIBI, ﬁ@@%— FEOBAHKE DR 1.5 L

AR ETWBZLETRLTWA,
ZDERIT, / VDT = —DHogsf jorden MEIZIRBINTWS P RABTEA IR TWS,
REROIER 1T, REEE 0. Tm/s LV KEWVEBEICITZ, BRTH LB TE S,

| X9 BEE TOEFEREUT, H—2KIB T MBS B LT 0.2-0.5 [TEMT5hb L

720N, 400N/m DI U EF NHIRET HRIE LI id, PO &RV RBOMICE D
BLEZBNS,

[ | ,
L@ FTRCEENE S BAICEE SABEOMBETSH ), BATR OIS BHAL
HKMIRET B BA R SN H B,




K B B B X R W A —F

X#RE S NOs
X L KHBROEDOT SO RT7A—RZDINT
Grouted anchors for submerged bridges
x 4 ®m| 1. aner <2 WE D 3. W
K oo| 1. &E 2. %% 3. w4, #Et 5. BT 6. 20 ( )
N & | [RXEE]

<KDBROERE (ST RT72hH-) oW T
- BaKEBER - FEB
RKEX XN BERE — KDRE

Xiz@X>

VANDBIL S KRNI

g L"""'ﬂ"--wﬂ'l-

b o e _ui_a

it bbb ool b o g
s

i ;
MSANASRAANSIRON

B 1 SRR - mn

- BEAAKTBRIIIERERICLR, —RRICHEHFN
*BOENT 4 3V R/ & TREERERED
ET2RENDB. - TFrhA-UTDE

« 7 h— 0w

| @-2 ARRrrAnLam

KRICHRF I B0 BEER
EORMNNER

e

Anchor tronk

Hold of greund

L

e

Grosp of onchar

Fe6 A=Y TROTY H— B8

-2 (Tendon) DEHHEHLN
BR-EHRh ALY T H—
SEERARLY STy TP o h—
FERAA LSy WY TP h—

[FFac¥ 3]

. B-7 SATTA—~DRR




K B OB B X M W E A —F

XHEE 5 NO8
X % KPS RNVBEROZDD L R NVOERANTIEICONT
Available methods for the constructioh of submerged floating immersed tube tunnels
X & M| 1. anak 3. fh
K | 1.a88 2. %8 3. % @ #DE MBI 6. ToM ( 8@ & )
A x| [E-777etc]

[FRmE]

- KR RRBREOEFEHIT OV TRN=AX
* W o M ER IR PR RS M R B D R TDIC & B BRI SE MR
- EXDNREWME

WEMRE EWE. EWE — +H0GEHEER> TTFNAE
BRUEHOWNE W, . WoOTH. WXEEEL. BREME, BXNE
-~ HOIBETFUTMRE. BRWER/NTTHRITEOMRILATTEE
B WHOEBELBLTEHEDITKSBESICKET D
ENWE HRWE. ROWR. FRVNER. T 0Bk
- TRHRB MORIEE = EREZFERNRICEEDHRIE
#) FROT7 -2 _HBEREBE LS4 TEWEEBAB/LILSICLTHL

CEROME — . 315 )— k&S5 bR
- B DR

1. EAEORME, Hi, RE~0Es|

2. BIARLF+EAT h—ickZkpim (PR

3. FURIANFAPEADEK (BLITICEANDHY. FMEORSETUD)
4. BAEEBRICEEINTHSNT X MERAK-RIZIED WEIMERT 5.

5. RLITORE. EEMORE.

B Tendon (F>Hh—. F>>a3a ) O#iE

WORBETEH (KL or IEDEE) — AKZFEOEMIBTORBIREREES
EZIZHRBT I (BEDAREE or 743E)
R BE : TOREOTMEY T RICRPUERBORMK. B, JMESICEROD
BEEHT. BSEEKRETS.
B BREARISCROSR, ZRMgEES.
S ERESCHRERBORENLE. BRICL5HRENEIES X UREHEN,
AP : ¥/ — N TREESIL. ¥—TNTRAGEITS.
£ BROBBIIHENLE AR BESEAOEE/N,
R BOBESTRAEHEE

- RBEROERE (7 h—KR. XFRAR)

[#rECHIR]




XK R B X @B #EAE S R

XHES 82

Aw I FBIROKPEBRR (WBRELEE 19876 A )

T

1. BRE# 3. M

A FED2. £% 3. M @ B 5. WL 6. oM ()

05 U e ol

3% P | |®

(K- 757 ete.]

(GRsc 2]
1. A S dEReiRI 5t
AV TELIBERBETFIVTRHERTE Ay T HEERBEORE
—EFNEERREDEN, TEMMER 6 FEOBERE. MREHAN- iﬁm)@ﬁbé
+ 1969 FED AW P FHHGERIKICAET AR RBKREER
- RB4AR. BENRIVIR KbbhRIIE
1993 FBBE N OBERER & L THRERM 3300mDABFMRBRINTNS,
(BEOLEPETERORREIIHEGEINTNS)

2. KbEROELME
Gt R AR) .
BB SUIREMEN S, BHEOBRLREZBHLIMATLERN
C GRERHIIS. MREAHMNE GRE. KIEINEW
FBEARBAOEBHBREERITE — BERKANDERDEHOICEESL (3000m)
cEEMETE — KEOEWBAOEMNGE S 0EHNIcH#EL (100m)

MMDMITICKEE &=l EME
AL . AREERUFRELSEANONEILE,
R AIBEERER Y N ANOEBRRENES LB LS.
(HEEE b > %))
 KENEWED, FoRNOREIETTO7 TO0—FREDTEL LS. (BEE 20km)
WBHETHY, BIBIURBREICEEINE

= KPRRIWOL T DA

- bk - AKRHENt 1800m LA E

ZFiEEEICbE> T/AESOm ELE

- HhERHh A, WM

3. s
« BRI 120m TEICH TN ERBL. BRERKET I0mICEE (FoabdhER)
- BE OB E
- H5WYBRHS—TNIHRL. r—TIRP3BATIENTRL,
ThizE BHZEBZY—TIRH > AhEkB5—TIVRA
« ) F 4 AN R ERIEHEIERITRE
- NI 120m TEICHEZHENEEVWREL TR TE S,
(BITE I i EzIER)
<RE — WEAMAS NENE GEE. #E)
A&ns wEhH. #hH. KE

4. TOfh

- LiBWEAOT Sy bR-LARRICET HEHOERATMETI ?
F BB, BE - BARE - TR RBRENLE

(4§32 FH]




K B ®E XBMR®BEED —F

Comparison between hydrodynamic numerical methods and results

X & from model tests for submgggﬂoaiube bridges (No.10)
x o om| 1.anes 2.ms Q) @&r
X | 1.6 (D £% 3. WF 4. WEt 5. KT 6. Z0M ( )
A = (@257 ete.]
le nK o
. i 1 / o e

.33 Pead 8.3

.0 Pas) 4.8

.33 PesS .gi‘ Model 2: Wodel 1 sdditiomally supported
1.

Hode) 1: Tube only supported at ends

£

by pontoons at Xezl.iim
-3.33 Nodel 3: uod-l 1 addivionally supported
by tansicn lags at Xeyl.3ls

Fig.l Flexible model

(B BE] '

Submerged floating tube bridge (F 21— 7)) OMBIZZ Z 5FEFLOBIC7 4 AN
bﬁﬂﬂﬁOﬁﬂfxﬁ&ﬁt LTELLTEE,

I, Fr—TRBOBHICBVWTRERONTWABNREERITEZ TS NVERIC
‘C&ﬁﬁb\ Rt LOBRAIKDVWTERLTWS,

KERTIIMR 1/20, D=0.5m. L=Tm D a— b EFNLETHR{M4ELIBWRELLE
R 1/40, D=0.5m. L=20m OOV Z7EFNERV., AKX LTHEH (REE. F
Halg, FHRY) LEIBILUEOMARDEEATREIE TS,

TREIT L RBROLED S, v a— FEFANTRAEBLCERS S OFSHROEEH
AKEL LT, BB NI v O ROBE 7 v 7 HBBEh 3., - TOVVEF VTR
COER/FGTHIBHRILLL—BIL. EFLEANBOEBAACHRTH .1 FORR%E
H{ELTWS,

i SEHOBBEREOBAL LT TEBRBLUTRABEROBNEICLE00, - THE
SUHKOMEFHBLENICLZM,) - THRBOFHM,) F2BIF T3, RICHEFSHL
ERicH L TRESERL D %ﬁfﬁ@fﬂ:b\?-%ﬁ,ﬁ@%; TROADNEER KD
BNWIELHERLTWS,

(RicsiA]

3 — 10




K B 2 X B #® & H —F

Model tests with submerged floating tube bridges (No.11)

3 F7

1. anzete 2.8 Q@ @

1. 8tm (O %% 3. Wi 4. BEt 5. WL 6. 2Ofh ( )

U D by

PR (R

(- 757 ete.]

$ Tred
toviag carcriage

Y I\ ~¥atec suctaoe

SN /.

— End ssctioa r Rid section l Ead ssction

;r—d

[
-
»

3.85a 2.0 .3 m

Figure 1. Setup for short section tasts.

. e 33

MARINTEK (in Trondheim) TOEF A EBRIL. MR IS TEORRBITRIEZEEL T
VWA, ZITREFVERDOLEHREZORBBIVNE T — 7L BAL TS,

Fa—TRBRIAF AT OBERED THY ., MEAFICBITOHREORESHEEY (Fa—
7)) IC B TFHERSIC T RIHIER CHL, HELL TOMIK- K& - F OB H
AT RERO/ VT —a  TRICARIhIA, BRSEOREEIBoMRELICRD
EEENAL, BoRet  £THICBALIMELL 23,

B F LT 2REMEL. FEIT Short section test OIFE T, FIR X POEIL Long
flexible model Z7R¥",

WTFROEFALIHBABLICA DL Va—ZICTHEAL, 20T —F2IRE T
BRMLLTWAB, TELERT —FRE 7 —ACBITAERELEEAIMM T, R4 EH
RIIREL TS,

Ta—bEFANLIIBRERSEEEICKEREREEF 25, 1L, EREVSVOBRE
BRELLTWS, OV EFATREABODVEREOBEFEENL R HBICEAMOK
SIEIEEM TR L, BOMBELOBEBEHERH LTS,

. ZOEBRTITE R 1L (Impulse wave method) ZBT7 ARELLTERAL, SEMKIC
HEIE TS,

KEERL 30

3 — 11




SCHR No.12

K P BB X W WEZE I —F

The vertically tethered bridge
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The configuration and the characteristics of the submerged tunnels for the Messina Strait crossing (No.24)
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Experimenta) research related to the behavior of an ocean-floor foundation pile
which receives a cyclic pull-out force due to waves
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Stability of submarine slope subject to repeated ioadings
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The Bomlafjorden Sub-sea Tunnel (No.43)
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