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Practices Safety in and Repair Effects Floating Concrete Use | Tunnelling
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Underground | Long Tunnels | Conventional Urban Life Cycle
and at Great Depth| Tunnelling Problems, Asset
Environment Underground | Management
Solutions
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ITA BIM WORKSHOP - Monday 25% April 2016 - SCHEDULE
2:00PM  Welcome
2:15PM Introduction: What BIM is all about? — Dr Jurij Karlovsek

2:30PM  Part 1: Pre-contracts, Cost Estimation and Delivery Management with BIM including
NATM Excavation & Support, Resource and Programme Management — Mr Scott Keniston

3:15PM  Part 2: Lining and Equipment models for Design, Construction and Asset
Management Secondary/Inner — Dr Marko Zibert and Mr Martin Lah

4:00PM  Break

4:15PM  Project Case Study 1: Contractor Experience — application of 5D BIM for a major underground
project tender — Mr Neil Tyson

4:45PM  Project Case Study 2: Support to Contractor — BIM information content management for major
underground project — Dr Gabriele Eccher

5.15PM Feedback Session: Set up of the Working Group 22, Tasks and Aims — Dr Jurij Karlovsek

5:30PM Close
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1. A HE — $2EE A% (Underground Support - Controlling the Ground ) ;
2. Zra st T (Safety in Design and Construction ) ;
3. BlrAExE 25 (Tunneling Advances Through Innovation ) ;
4. HIERHIZ T1TAEL)H 7T (SEM and Caverns ) ;
5. ZE5IFE S Rz PRI #fe 5% ( Case Histories and Difficult Ground ) ;
6. X B % K7 45485 2 AH 5 AFE A ( Tunnel Interactions with Ground and Structures ) ;
& o > eSS RorHRE i ( Complex Projects in Rock and Related
Technology ) ;
8. FEsAIESH] (Instrumentation and Monitoring ) ;
9. ¥R GG HI A — PFIEFE A% & iU x e ( Soft Ground - TBMs and Microtunneling ) ;
10. (i i iE sg s~ xiE M A (TBM Tunnels and Alternative Approaches ) ;
11 & ~ WA IREEEEZ (Planning, Finance, and Site Investigation ) ;
12. s i B 2 EH (Ground Improvements and Shafts ) ;
13. JE e E BRI L E 75 (Risk Management and Contracting Practices ) ;
14. BRI R PR A% — TEOH ~ 7EZE f257 4 (Soft Ground TBM s - Prediction,
Operation, and Analysis ) ;
15 ({5 El&# 47 (Rehabilitation and Operation & Maintenance ) ;
16. F7kEtZ (Future Projects ) ;
17 IREFEA AR E] (Environmental and Urban Planning ) ;
18. #r gy ik xiE gt — & PkEL (Soft Ground TBMs - Urban Challenges )
AR BT R 0 R 4 A 25-27 H 4y 3 KRBT 0 Kk k
B3I 5 (E G ER (T (18R 4-1) 579 185 M XN # R > B
EERETRE > &5 FFH NSRS 02 43R RET i 30 R [H 1 B g 12
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Trakya Formation i Marine sediments & Transition zone | Trakya Formation
. i
| Nt e :;;é_\:‘ i e
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4-7 oo AfERxE (Eurasia Tunnel ) S ~ ZmEE (Kimetal., 2016 )
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PUAE % 78 ) 31 57 18 B 1) ) 2 D5 7K g 2 £/ PVC EM 8 Z [ 7K A - 1
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HETFBEIHR  BHHEEBERERSELZRKRE ©NE K
&K B 7 BEUUTS G [V A% I 5 93 i - I3 7K R T 9 R TR Bl - B A A R B
W& PRI ~ BN S A 0L AR AR BB P K R e R o NI o B ER R T
G CITA)FY 2013 4 i 18 2 =0 P 7K g 5% 51 5 22 ( ITAtech Design Guidance
For Spray Applied Waterproofing Membranes ) ;> 5 ZI #f /i 2 B i~ 55 IR (i &
(4 s MBS AR )~ R (40 A XE ) BRECK (4 PR T - 4
RHA -~ HUMPG KR 42 ) T > ZEBRM T EEAGKE (Spray Applied
Waterproofing Membranes ) ; DL X {5 45 5 7K B
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HAN o A0E 4-11(a) » 10 iE 28 FU 5 /K Br AL ) B 57 15 2 UE e T A ) OR
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ITAtech DESIGN GUIDANCE FOR SPRAY APPLIED
WATERPROOFING MEMBRANES

[TAtech Activity Group
Lining and Waterproofing
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ITAtech REPORT N°2 - APRIL 2013
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Spray-on waterproofing
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fz2E (Packer) & ¥ iEiC ok (Data logger) 24 B FE 12 2 JE 42
LR SHER OE 4-12(0)Frr o &850 B a2 | 2 A F S L 4 E
4-13(a) » B M A [ ESE R Ty 30 8O S R AR BR 0D BE I [ 2 2 L 40 TE
4-13(b) > FEHEBC VL H R oMU B SR FTE 2 ERE BN E -

(@ (b)
4-12  BxiEESEER 1 &l 4% (Tunbridge & Tagnnesen, 2016 )

100

-
@ ]
a & Pressure breaks through Further apart but
© L from hole 24 after ca. 25 min higher pressure
g2,
£ = 4
e [
F 100 -
@ s Transfer of pressure from hole 22
2 i leted injectt this hol
£ w | Pressure breaks through after completed injection in this hole
= 23 from hole 24 after ca. 5 min
@ 40 -
o
® ® @ ¢ g
(9) ) (=]
@ < & e g o
c
H 100
@® e v
F]
60
15 2 24
o 0
o 20
5) 16 c o
5 (31 . E 100 - Flow increases while pressure drops!
* 32 =
50
@ (17 2
- ® “
= 25 Expected rock stress from
(18 3 o overburden ca. 9 bar
@ [ 20
- 0

2 ® ® -
200000 0:9 | e

(@) (b)
4-13 ESELMTE SRR BN R IR (Tunbridge & Tonnesen, 2016 )
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4.2.7 PRA A4S ORfR A ZE 5

5% [B8 428 At N B BRI L — B e 2 C6 BRI Y 1959 FE 2 T M BEE &S
W 2 S R i o R N s iR A 2 75 KM o Ry i 25 77 (conveyor) & iH
WIE 4-14 - 2014 5 [ A M) 8 AR B B 2 BT 1 8k - HoEl oy & B R At
BRI % - A8 4-15 FoR > R S fB 0 B R L IR A T N BT A
B2t s > W ETEE 2 0 & 6 oE st 8L T - H 5 #0515 b 200 bk
KA WL BBEWNFEZET2AR - LHEREHE - 5505 T2 i
oA O o SOE B R — B Z R R B a st - (1) & Jo bt B i) =k G — g
R QEFNRHELXZETHEALMLUEZE " ERETHEMKE
( Grout filled fabric hoses ) ;5 (3)Z4E T mJ4E 2 f% o WE 4-16 K [E 4-17
BT/ e 7%]%% C6 fzig it TV S Brm R~ 8 ko8 TRE M AIE 4-18 Fror -

1

k 1

=00, . Sttt datans i ’""'5'5" s
tj., 22,

CAOSS SECTION

g, rer
Irom v SE2 4 S 08 iew)

4-14 |5 C6 x> mﬁﬁﬁfﬁ&ﬁﬁ%ﬁﬁﬁ f*ﬂb (Nltschke etal, 2016)

4-15 [xEdiRl 7 15155 (Nitschke et al., 2016 )
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& 4-16  TH 242 T BB 2804

Concrete lining

Welded wire mesh,

supported by the grout
filled fabric hose system,
in contact with the lining

Grout filled fabric hose

Grout filling

Force and form fit between grout
filled fabric hose and steel support

TH steel support

&7~E (Nitschke et al., 2016 )

Grout filled fabric
hose grout port

TH-25 ”B” /—\ Grout filled
- y fabric hose
@125,
length 43')
TH-25 "A”
o Existing
T conveyor
TH-25 "D2” §
in contracted ||™ e
position 3
o~
o, - Clamps
% Shoulder
TH-25 "C2” b
Existing lining
1'-6 3/4' thickness varies
1

4-17 2535 TH 478 27 s mE (Nltschke etal., 2016)

R < o

& 4-18

[ e
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4.2.8 EHhFHEL

E4ImA#EAE (San Francisco Municipal Transportation Agency’s ,
SEMTA) HIEE 3 M S HIL A M 1 48 T1% » BB F AR B %Ay —IH A i &
HE - HHLIEZ2ERE 6.8 5L » 55 3 A mER > o 2 (B B L
e 3 HECHI S 4% - HHI LIRS &5k WY 2007 4 4 A% ASE R -
O3 HEHAEK > KE T HEE SO ZELESUMETERSHEDN
TN R -

o i gk at & (Central Subway Project) /2 8IH TREAYSE 2 M TH%2 »
EEEHERAHERBEAE SH T HEH A T f 0 REST AL RMES
UEESR - B fRkf 1.7 JLM YR IE [ 58 43K & K EE R (Chinatown) ~ Bi &
45 (Union Square )~ EHr 7 B & & b0, ~ 75 53 ( Yerba Buena) f AT&T
BRGE M R (R H RS - ENE o KR (LB T OB @ fEE BART
Ko TN K E Caltrain  FIARZREY T 0N & 2 88 B 55 88 & LU & & R AY
B ARG EFENERERE - A EFrEE - WE 4-19 iR -

central@subway

FOLSOM

’ UNION SQUARE/
MARKET STREET

BRANNAN

YERBA BUENA/ Q.
MOSCONE .,

2ND ST. AND KING

% 4TH ST.AND
BRANNAN

ATAT BALLPARK

A

MISSION ROCK

UCSF
MISSION BAY

4-19  rhouithgkatE (T Third Phase 2) e (fEEFTEHE)
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o O i 8 5T R L &R 2 B T B R A s ] e A (e 4-20 B ow o B AL R R
= N3 4 EEE I

1. #yh (Chinatown Station) fir j*#75C 52§55 ( Stockton Street) Hi#E
BE§E 5 ( Washington street) 38 Y [0 27 # | Ei i o

2.WeaEYS /MG drh (Union Square/Market Street Station) fiz A #7 %
T ( Stockton Street) Y& B » B FEIL -

3. S EHL B HrsE fJEuh ( Yerba Buena/Moscone Station ) iz FA 58 4 7 Bl 4E
W5 (Folsom street) A8 Y [ 2 #h FE IS ©

4.5 4 BIAFEEEI UL (4th and Brannan Station) 7 A58 4 57 5147 B4 B 15

( Brannan street) %8 Y [0 27 {5 -

Muni Metro tunnel Central Subway tunnel

w | Central Subway tunnel end
y /_:/\‘ (Market Street) BART tunnel portal in SoMa
= A (Market Street)

Central Subway

Stockton Street
tunnel

tunnel

4-20 ROt ERETE AR P B RE B S (R EETEMEE)
AREZHRLSNME M FLZ 2 BN R E S L i g st E B AT T
Yy FE R EE (Chinatown Station) » 8 & HURL (R A2 j A7 (7 ( Brush Street)
ZTHEME AN E o HEF - et R T EE A SF B P s S AR 2
SR FIHE T AT 8% BIDCE T A 2 Wt e fH g i
( Stockton Street Tunnel ) mg LI~ » b [m) %2 48 B 28 fj (R 2230 0k T I& IS -
FH 7 BT 4 5 B B E A A s R o T P O M R B R OG 2 B A s
( Stockton Street) =& |5 > g ) A & BkiE & 55 5 AV i T 1%
oo BRI R 4-2 o &L m 2 BT v B A BEE - B B ) R AT AT s i
EIREGHEEY R ANOREE - EEE > BERORAE 4-3 - it id

iy B =2 B {H #1 ( Washington street ) %8 Y [ 7 =2 5Bk T [& A8 3 fk /N ~ fE3E 22
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HZER - MR G IZ R E R KFASE  SRIINEXERTZY
€ U 1B Z Ok AGEMESRITIEE - M fFth 2 TIH R B[ iE 2 i 8 0t
HaE R FEE  WRA 4-4 EFRIERENE 4-21 fios - BRY

TREANEE— DB -

o

AL SRS R L7 B & T TR I T 57
HEE 42 ML D R

-~ -\ - -
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Hrtre R E I HFE BB IR &~ SR

| BT E (Stockto Street) dL[H #FtRyE (Chinatown Station) T.[&
ief 4-3  HrftreiEzE DB

#EHEYE (Chinatown Statlon) TiE— UG 1 K AGERESCATIENE > DA
SIS ESE
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BRI 2 dHE I T S T

fh 4-4 FEREETES

sybRE A (CTS section through s b4 A (CTS section through
Washington, 2012-10-11 ) Stockton street, 2012-10-11 )

4-21 FERULEWE (%58 flickr : Central Subway )
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h -~ DASHERAE

FEHMARFEEIRSIN 2016 FHFRBERG  ES2HEEBETERZ
FERY BREAELE BRTEMTAFREERZES  LHFRETZLOE
B RE A A Al

1. PE & B PR 2 22 = el L &L ( Building Information Modeling, BIM ) £ i
ZEFFRE > B SEZE R BIM Kt E ABE TR 2EBES
AFZEHAA AR ARENTT REFRETH S R ERERN > HEMNE R
BamE s RE - R HIFRESEEEREE > ERAERRETRE
EEMHEZHREN > MENARULETE EE2ERBRETEZERE
FER RS > D RFEE - AREREMNEGIS G PR T35 FRE
TREEFIRE > NEFEfROMZRNE » 58 B2 E K& HE R E A
HE > MHILEMNSM ZF R ERELEZER -

2. & % 1 A B o M A A U B B Y I ) RE 2 SRRt IR ¢ (1) 0 IR A
TR EE ¢ ()3 KB ~ THE SR 22 3) R IR IR T PR 4 (2
ZWEE o MARY S & RSP AR FE - (D) EZERRITE

AT A E N - (2)F A = e BUE AR R B 0 (3)aat A Bk A Bl B R 1k

HEE -

MR W E AR EURN + BB NN MEME - AT HET

HEMEN TR E IR BN HEIBERHEE S ELEZRKER

117 B PR e T & B N BT G [V B AT B e Z G UK R i TR Ry IR B > 5

FE A2 5 B BB BE IR~ BCA i A 4 7 A8 R BB B K TR H R R

Rt > BE TR MM FRIRALE 5 B s Bl it T 7% oK

o THRois BB BB T EPKE ) LRGP KR -

6. MITHEFHAESMABRZEIRAEMEHTZASE  EERNEGEHE
RSN BTAE R REFHRE RERHABERGNEFERRE RIELE

\Xv
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I8 il J0 TR R 2 28 B 200952 I B & R St i 8 ) 2 4 iy 1 1 2 2
TR AkSMEEBERE THE/NMMIEENERTERSHE - &2

mRENFHEKESINEERE > MAEKEFTZHERLT > FEEIKR
2 NDLERTT BEP 1L NEFSBER HE - 101 A& R 08 KR
2> 75 RE B HE — 20 i 2 B G R PR g R L P D R o R R I R PR i
2 S & <H Ik 2 38 R 3R L B R B 4 o IR AT 0 2 U8 g B AR AH BE B2 g
B B BE R -

%EE
ot

25



