g3soooooooooboooboObO0O0OD0O0
goboooopoz0000000000 19

RARS A BIRIENHETS
-ER T AR RIS & S KRR T ERDE%ET & e T -

I EOED - LR EZ - &7 B - B0 PR - R s

VRS ERESUE R AR T R UGREN$GE TS EZT (Taisei Corp. Marmaray Project Office,
Barbaros Mah. Seyit Ahmet Deresi Sok. Bahar Sitesi Yani 34662 Altunizade, Istanbul, TURKEY )
2R RS EEERIE AR (T163-6006 B AEHE X P HiE6-8-1 Fis4—27 & U —)

*E-mail: iwano@ce.taisei.co.jp

ARTEE, A AX T —AHIZBWT, MRICL>TRTONET U TMlE 3 —a v XMilom#ERHRZ b
VANLTRESEEBO6kmD 7027 FTHDH., T TIHARPERINIDY, FO—HThda—n
v MV DB, BT ORE L S RE X O B E MR E DL S KB FERCTH 5. T DTz
O, M E~ORBEWNOMZ D ENRRO LI, —FF, #UE LUV WEKE F40m &R, +ao7e ki
DR TE D720, NATMAERA &=, #ERICiE, 25077 v bd—A b officary o—
A MRV ERL, HE 2 OOWKSIHUCREEEH TS B SN EEE L TWnWD . Fe, BT
WIZ T A —H =2 A MEERER SN TS, ARG T, KRR FER O FHEE & i TOBIRZ 7~

Key Words : underground station, tunnel, shaft, intersection, watertight,
urban mountain tunneling method

1. [FL&IZ

> ﬁl‘-ﬁﬁig
) Favzy MEE g
RART AL, + A EREA 28 T —Lifi% §§§§%/ Q§2> }/

Iy RETUTIRT, BEnb~L~ I ED ﬁy
iS58

SEZ
JERIOkmOWHN Tdo 5. WEIIIBEI 2RO RAGEIERG ez
BT HITNDDS, HIT 2 BRI TN T - g
B O PIBHER/ RSB E LTS, RAKRT Ak e e L 4
MR 24T,  Z OISO OV CIIAE
ERE B E LCREER SN LOTHS.
Fualxl MMRI [~r~54 - Fad=r M &
METh, BEFESREZ T L, W T % b oL Thbss
BRIkmD A AL 7 — )V RESTHEERIE > AT LD 3-0v/% PITH
FEHLEDOTHD. Kk + Gama + Nurold:[FI{E AL,
205 HLOWBRWTRZ Z L X F 22 AINET A
VY7 F o A E THEER13.6kmD X [H] 2200445 A 12
Bt Fm R 25T LCEIL, RFESHICE T 7.08m
L7z, JETXME®D 5 H1kmXENCIGE b oL, v—

TILRSHE

B-1 e

1,387m 5,063m

b Al IR R HIHIER
b, Wby, PR DO SO% LR Tﬂ = P r =
T b YRR AR SN D, BICHATE, e — . ———
B 2 (BB 7 T - ©
& @l i bl &

-2 BERRAET]

-104 -



) NATMIZ & YIBEIh 5185

NATMIC L 0 HiHIt%, LS D&, RHUSH
TERCHD [P VBR]), FIEN ETFETE kTS
BATH Y KWED [7 o 24—1_— (JEVH 1,
200mAEZAFH3 7 FTCELE S D B FRRERES [RE
WEMEFEASST] , PRV NOKEEK L b RAMNT
KT 2535510 [R 7y N Bdod. HBARIEHI
WHERSI S 7 1 A A — " — R 2L TB6md V), BT

PLCIZS00m™ 2482 5. SEHLE b o RV ORREERE2130m,

T IHIATDO THETH 5. AEETIE, sy
PERIZOWT OFREH L OWE LOBRIC DWW TRT

@) VL UER

NV VBRIEE — 1y MO A L ERE RO R
Tholz N7 7 E ST < OFERBL « FaZEHX I E:
LTW5. BRBITRT L 9 IcHiR T EE L Tk
v, HFREOTHFHAEIR S5 72 DR b7 I
NEBUAREEE L, UL 0RO b o UREIN A D 5
i CFMAZERH L7, EE OB AFEMIFRCIED AR D
FICEITH DD, T D H HDT0%ITEFIELL EoH U
WThHD. RCELSOEDIIL ATEY ODENLTED
FHATESOELL ETH Y, OPITIIER ARG D 72
SNTVBELDLEH 5.

OV UBRICIE, HEUFRIS0MIC2AD 7T Rk — A
LTS D PRG@EE bR oL, FAUTHELTT D4R
WHEEE b o R SND. FREEICHBRNIEL, £
DONLHUTEHGET DHEWHERS S oy, BEENTHT, R
oK — ML AR SIS, BT VBROS
WX A3 0 X 9 7efix O % 3l 2 2 Sk
M530 FTLA EORZ G B a i T L2 iude 9, S5
([ RIEZR W 2 LR C30ERRE D= b T AR H
T 20ERHY, BRI T HEHE R M
HEANATMIZ CHti T3 2 T3 L 72> TN .

2. HhEHE

D & HURTEIT < O LRV U CHUETEE A7

(1) B

A AHK T —)UZ, Trakya Formation & FEEHL 5 A R AL
DEMBECEDNTEY, TOEIIDRL< & bH2dkmiZE
T5. & L TELIRED O SN, B Tdies
DMEEAL 72573, JRATHNZITBIR ) S BRI A IR A DSy
L, ERICAIKEDES bITET D~V =7 Uik
RN & 7L 7 A3E RSN L D48 - W lEf 2520
TR NETEL A T S 2 2 LTl Y, |k
HCiEEREKIZ L > TESIZAIL SN, Fix DEI DR
b= BER L CWD. FT, BEEEOBAZSZIT

Wy, BRRAZT, 23720 OUEE £ OSHE L T\ 5.

() FEELTRER

PSR DO 40 & XRI4 5 7=, FEbk+abised5. H
TAETHSCHREBE N - O E I T L CEbhbL TR Y, Yk
FHEFHM IR & D2 < BRI - THAT
5. BRI~ 10mfRE T, B, ', L NTZ,
Hi%, KA, LU ARmNZ 070 8 NTRIRBEEEY
2L EGATVD, AT OENHET 2B THY,
TEHRIZES Ui a0 ENAA S 255 T DT
57280, AMEFETICERRRZES L TN,

3. EXEMEEE

() — &R

— PSR OFREHE, B & TR & Thllx OFEE
W L7z, BRI L CIE, RBRARR TR A L
FITHIE - HESRFZHHE L, ZAUZIESWTHZ
2N 2 CHUILA A FEid 5. HuLZpdao ik E
WM 2 $22E ST D 23 H HASE AR O L5748
WD Z & & L. 22T, s EORRIE, NATM
i T X3 2 LSk OEI T & LT 5.

<= L.
i

EZE

REHADGED) B gl EAARoAn [
4&\{'

| TR

Hoks — bz

B4 2 BRI

- 105 -



728, |HHAERAR O LAHEIZ STl 45#k %
BET DD, AAREMINOEBEIFEIIRE-61R
T &9 RAHEBHR BIRR SN TE VY, Zh b bl

WREEDSBIC LTz, RIT, BHLSRXEZ &z, Hh
ILEERRI IS U T AR S R R & — o D, 72 5 ONZHRH]
TIEORELYFERT 5. 12771, EE R Z— 0
FIZRW T, B E TS UT, #EmH 1k
OERAZEHHOE TR 5. —J7, TRECIE, Rk
PR — ORI, R iiE A VLT
—RIMRERET D, 7ok, ThDRMRZ—, il
THEFEOWREIZBNTL, KRB LORETL Y EE DM
ﬁﬁﬁ,ME%h%%Euﬂﬂé_kkfé

Q) —RET

AR U TMANEZ R 2 2 L 3RO HAL T
5. LIER-T, braouiiL5e THROM T KMEELC
PES KBRS B7-010, B LTI nhe %
2 Z eNEREND. 22T, “RETITHEHN
KEREZ AT 2551213, %@m#?/ﬁ& L TR+
Ik (ERERED I EHASREECH D Z Enn, T2 T
B-5 (RIS FEIC LD = et H.,

WETLOFENTBNTIE, PV OmRE L U0E
THERZRE LTz 9 2°C, BiEiir 23 5. &

HIFEEfATICRBO L, TAEEKESE L, Zofth
i £ D ERFIHERQ)N /R S AU 8 & ORAHIZE

CTRFMTEARTET D, £, ZRELHLEOMA
TERICOWTIE, —REBELAZET ME LT % ZDSME
(ZHIR SR %Hﬁl]‘?‘é LICKVEHET 5. 22T, H
MR R DR BN TR DTN R T Atﬁ%

Design of Primary Support

Evaluate topographical and
geological conditions

Design of Secondary Lining

Assume cross-section shape,
lining specification

‘ Classify ground ‘ Site response analysis|

Set ground classes || Set deformation Evaluate underground
modulus, Poisson's ratio water conditions
Set support patterns
pport P Calcglate ground Set design load
[Rock] reaction modulus
Empirical design method | ‘
[Soft ground]
Design under similar
conditions

Analytical design method Frame structure or 2D FEM analysis

erify by limit state
design method
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[Select tunnel driving method,
excavation method

Determine cross-section shape,
lining specifications
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Soft Ground (1) 33,600 18 0 30 0.30
Soft Ground (2) 50,400 19 0 40 0.30
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Risk Description | Description of Typical Damage and Likely Form of
Category | of Degree Repair for Typical Masonry Bulldings

Approx Crack Max
Width (mm) Tensile

of Damage Strain
%
0 Negligible | Hairline cracks <0.05
1 Very slight | Fine cracks easily treated during normal | 0.1to 1 0.05 to

redecoration. Perhaps isolated slight fracture in 0.075
building. Cracks in exterior brickwork visible
upon close inspection.

Cracks easlly filed. Redecoration probably | 1to 5 0.075
required. Several slight fractures inside building. t0 0.15
Exterior cracks visible: some repointing may be
required for weather-tightness.  Doors and
windows may stick slightly.

2 Slight

3 Moderate | Cracks may require cutting out and patching. | 5to 15ora
Recurrent cracks can be masked by suitable | number of 0.3
linings. Tuck-pointing and possible replacement | cracks greater
of a small amount of exterior brickwork may be | than 3
required. Doors and windows sticking. Utility
services may be interrupted. Weather-tightness
often impaired.

4 Severe Extensive repair involving removal and replace- | 15 to 25 but >03
ment of sections of walls, especially over doors | depends also
and windows required. Windows and door | on number of
frames distorted. Floor slopes noticeably. Walls | cracks

lean or bulge noticeably, some loss of bearing in
beams, Utility services disrupted.

5 Very Major repair required involving partial or | Usually

severe complete reconstruction. Beams lose bearing, | greater than
walls lean badly and require shoring. Windows | 25 but
depends on
number of
cracks

broken by distortion. Danger of instability.
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RAILWAY BOSPHORUS TUBE CROSSING, TUNNELS AND STATIONS
- DESIGN AND CONSTRUCTION OF LARGE SCALE
UNDERGROUND ROCK STATION BY URBAN NATM -

Masahiro IWANO, Masahiko TSUCHIYA,

Tetsuya KANEKO, Yosuke TAGUCHI and Kenji MATSUMURA

This project will connect Asian side and European side of urban city divided by Bosphorus Strait in
Istanbul with constructing 13.6km tunnel. Four stations are planned and one of them, Sirkeci Station,
which is an underground station, will be designed to be constructed under the built-up area at historical
landscape conserved zone in the old urban area of European side. Therefore the influence to ground
surface and buildings should be restricted. On the other hand, since track level is 40m below sea level and
adequate overburden can be secured, the urban NATM is applied. The station structure consists various
kinds of tunnels and shafts. We report the design and construction aspects as well as progress status.
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