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* Instrument Types
» Data Distribution

Data Interpretation and Actions
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> Presentation Overview
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s Plan of Instrumentation — First Street to Second Street
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+ Plan of Instrumentation — First Street to Beale Street




Inclinometers — 44 digital, 3 manual
- Measures the horizontal movement at various depths

Piezometers — 51 digital, 5 manual
- Measures the elevation of groundwater

Deep Settlement Markers — 16 digital

- Measures the settlement or heave of anchor installed beneath the ground
surface

Extensometers — 11 digital

- Measures the settlement or heave of an array of anchors installed at a
variety of depths beneath the ground surface

Survey Monuments — ~100 monitored by Automated Motorized

Total Station (AMTS)
- Measures the horizontal and vertical movement of a survey prism

Instrumentation supplied by our subcontractor, GEO-Instruments

s Instrumentation Types ARUP



=]
L4

8

Inclinometer

8

&
[}
g
=
=
@
k=
=
=
2
o
b3
o
[
@
£
o
o
=

s Digital Inclinometer ARUP




- Datalogger located in
underground vault box v R

* Vault box lid works as an
antenna for the wireless
transfer of digitally
collected data

« Data iIs uploaded to an ftp
site

 Arup has created a web
portal to display data in
real-time to allow efficient
review and interpretation

7 Surface footprint of Inclinometer



« Automated Motorized Total Station (AMTS) reads the location
of over 100 Survey Monuments once every 2 hours.

 Correction of readings based on the AMTS’s location using

s Automated Motorized Total Station ARUP



|| I Tearsbay Global Ansbyper - i
+ C @ granpcom/giobal snalyzrenhomephp?

IT. b
Transhay Transil Center

AN STRATION

@02 C+S0e

Lirsar Poberiomete

Wit Inactive Inatfumanls

Geotechnical Explorations

£+ Borngs
11 A Cone Penstrabon Test {CPT)

Map Layars
Base Mapping

& Buidings

& Excavabon Zone
Wik 20nes

_Eaarnh Instrumentation
[ Search |

o Global Analyzer — Data Distribution Web Portal




[t N, WL e oeen codiiie R B HES.Eieoiks

% - € O gaapoomiglonal an

I Transbay Transit Center

e Survey Monument: SV-013

alyzerhome phpd

l ;-
i >

::::; Ewemild 3d im §m ¥m By Mas = Nalimvs Monaonisl Delecose [Pan Lt i 0 1 2012003-12 &5:00 Alruul the Gragl = E :
0423 T Gragh 15 Qenpralea o M e ngiumies {
s |.l_||,|!| L 'l"* k :Wmmﬁw““mmwﬁ
|.I-| | t I a“ W J .
vy el P e 1 ! LN a1 Wl ) Find ,rf“- i iy .ﬂf H b; t(‘ﬁ"” W R
= ®F |J v "\]' ‘ o insirumesi Typa  Survey Momument  [x] '
XY | S |
0 e 9,030 [
!": & 4000 amn 1 [T T I e dar i ol e {
i;:: 2 : Foomils 36 im 3o Em iy M ® iikities {iorieonksl Cefies o (P ol w8184 | 30120813 &8:00 End Ciain ISy
F 8 5 L 03 ¥ Aocs Miis | oass \"lmm_u:rr
g : J ) A I\Lj‘ I ' 1. T ——r—
WY '|1'| " X A \ A T fd | | -oas | - | |
1 iy K 'I.II'-.. A 1 u_}.___\_,-.ru. HIJH A T s N A I.‘,'l"-, Y I. H
Geote : I hORRRY NN VLS Y -'“J'lﬂﬂ"\lk'll]lqlulL_,ll 'y H'l 1 f A f III|||I| '||]| Ih""h,l'
eotec 'Iw.|
. |lI 4" "'U.I-" "J 1! 'F 4 Mote: Positve valug repiesests relative
?—: z:’: ..... e s e e s g s haad I e mﬂmﬂ::.:nmnmm /
“ap Lay Ewwmild 3d im 3e g iy Ma = Rulateve Vertical Defection, in &isk | 20120312 M:?‘u
B Magy]
W Buikhr]
W Excav
W Work |I || | I In “
L i1 J' N || LJ -"lL\IH " 'l q;J ||”|'
Search | i | i. Wl |\ b W i"r'.
!l L.,f WA g, wwww M MARA A ML P
""""" 'h-':.:""".1.-':3'""iu-':o'""'n'u""'hk':.z""'i.b'li""Hat'""'na'r4"""-a:4.:'
-
7 N/ * Y
y/ 4nd & / / f
b /A )

10 Typical Plot of Survey Monument from the Global Analyzer




* Transbay Movement Review
Panel

« Action Trigger Levels
(Yellow/Orange)

- Maximum Allowable Movement | 1__,.
Levels (Red)

* On-going review of data allows
detection of areas which are not
performing to plan prior to
significant problems occurring

 Design adjustments can be made
prior to the most critical stages
of excavation

u Data Analysis and Interpretation




Questions
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