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Overview Seor

VANCOUVER

« Changing expectations

* Re-assessing network (bridges)
vulnerabllity

* Post earthquake evaluation tools
— Level 1 Inspection Guide

— Seismic Performance Drawing
(we get to test in May 2019)




Changing Expectations R Bven

LS e R
| Lifeline Connection
' (DT Core and future
Hospital)

* Performance based design — making us ask
guestions

* Moving beyond life safety = service disruption
-> return to service

» Becoming embedded in planning & design
projects




Re-assessing Network Vulnerabillities S Buves

 Inventory (44 bridges) of varying types and age
« Seismic screening level assessments - complete

* Detailed assessments proceeding (risk,
vulnerability, impacts*), upgrades to follow.

* Recent focus on post earthquake response.

CITY OF VANCOUVER BRIDGE INVENTORY MAP WINDSHIELD SURVEY

OPEN FOR
EMERGENCY VEHICLES




Post Earthquake Inspection Guide T

» Supports rapid damage assessment B
- Tailored to suit City personnel |

* Orientation, guided process

- Standardized forms and procedures

smicine G083 smustienae WOODLAND DRIVE BRIDGE s COWI

BRIDGE SPECIFIC REFERENCE INFORMATION FOR POST-EARTHQUAKE LEVEL 1 INSPECTION INSPECTION CHECKLIST
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4. Hove tha abutments Shed or
esperiencad lass of 5617

S, Is there any cracking in (he
abuiment wals?

5. Have the plers ited?

7. 15 there any cracking of the
pnrs (cobumng, croaabasnms,

e | cowl
ng)? g

8 Do the bearings appear N

shited?

9. Do the bearings shaw any POST-DISASTER INSPECTION MANUAL A
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11. Is thero any cracking or CAMBIE STREET BRIDGE  vancouver
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LOCATION OF STRUCTURE WITHIN CITY LIMITS

E.@:o TS

Revision No: D

« If possitle, e [deal Mrival approach t the bridge is Fom he neth end. This wil peovids oplimed
@ccess 1o perfarm an casessment of Ihe Skylrain fiycver (3aw ned bl and & (he side i Ihe oy
memns of accmss dowr [0 the oariral pees.
= Ther le o 2 creasing dreclly abave e nah end of e bridge. Whie net
wilhin (ha Cily's isvankiy i3 ConSiscn may necessilste the desire of the Woodkand Crive Brdge.
* Thare ix n Water Mok pipo siuctre ;m west of the bidps. Approgdale causen shosld be exereised
5 the pipe may have wplired duing e

Mmu (o the Abutnents is best lﬂluM 4 the wal side of the narh abulment, and e east side

weulmenl x ype 12 kiry b5 recuimed). Acoses to the bazes of Ihe piers l: iy passitie bom

ho nosth end of the brispe as the Milenaiem Skyain cuts olf access from he scuh

+ Misabgnment is the Trala Tracks buiow the shtsciue it & slrong isdicalor that wlmmmm has
ccourmed which can aMct the siabity of the atulmosts.
| A %12 paciock oy is roauired 1o 02coss pales as shawn

PAIROCK

BEST VIEWPOINT & ACCESS LOCATIONS STRUCTURE SPECIFIC NOTES
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Post Earthquake Inspection Guide T

 Level 1 Evaluation Work Flow for Viaduct A:

City of Vancouver - Post Earthquake lnspection Guide
LEVEL 1 EVALUATION FORM ‘Cé?la TY OF
VANCOUVER
ridge 0w, Evustors;
Brigge Name;
BT Team:
Bote (VV-AMLDO} BET - Lovel 1 - [Zone Name] - Team [#]
o T o1 2o TAFETY NOTE, 50 NGT RISK VOUR LIFE. PERSORAL SAFETY SHOULD
ALWAYS BE THE TOP PRICRITY. |
2. Evaluation Checklist 3 A,
TN S L
QUESTIONS (A COMMENTS N3 & c.;\ E COMNM
(T & Y & =
S E T4 \§-s®e’
N2
cenra, | & 15trowe open o taffc? Y ON ONA X ...{(E, ‘\0 @0 ‘\0 Q\c\
casgrvaTIONs
2. His the bricige collapsed (Bartially o tatally) 7 ¥ N ONAOK
MdveE LNE dUULITIENLS LHLEU dNuy Ul expenenced d
£ hare any cbwiaus sl cackmgiaamage nearhy b4, T TR ) M A, pﬂw
® the brtge founcations? VoMo X sighiificalit loss of Yoil uhderfeat? T X Y U XY XY XY X X X
Have the abutments tilted and/lor experienced a
SR 03 oF ol ik et ? P T Y Y T T T Y T T Y Y Y Y Y Y
5. 1 thers any cracking I the abutmans 7 YN WA X 5. Isthere any cracking in the abutments ? Y N NA X
PRSI RIS NS NSNS NENEN FENENT NN ENE NS W NSNS AP NP NSNS NN NSNS AN
P a2 thpiesMiltdN 2 A A A A A AN NN LA AN A A A A A AN
RsERVATIONS | lcohumns, crosstrams, bracing) ? YoM ONAX
TROM GROUND. | - b the bearegs appear sfted 1 ¥ON MA X
4. Da the bearngs show any damage 7 ¥ N NA X
10. Da the ginsers appaar shiftad 7 ¥ N NA X
11. Is there amy cracking of the girders ¥ M ONA X
12, Are there any utiiies demaged 7 ¥ W ONA K
T Thard vertia o Warzantal Mz et of
3 roadway profik  fchecs Y ON NA X
o deck ant ey
FHOMDECK | ™ 1200 mmox more o avert stretcoend seal) yonomx
e thara 2 varicalor etaoetal diplacemant o
15, joints 7 ¥ M ONA X
3. Additional Notes/Observations 4. Status of Bridge - - - -
CONCLUDES DISSONTION GF BBGE [RECOMMENDATION) R e e r t O B r I g e - S p e C I I C D et al e S e et
| OPEN_/ CLOSED
BRIOGE TAGGED ACCORDINGLY >
I YES / NO
BRIDGE CLOSURE IN PLACE 7
YES [ NO
gy =
L Take pictures of bridge to docsment candition obsered, Where t

passitie, use a reference abject {person, mexsuring tape. other to
Guarlify domige o3 demprstrated in the samgie pictures,

. Brifges with eient dieign shall ke s

3 5ea reversa side for peneralized sketches availatie far mark-up

Paper copy or digital app




Post Earthquake Inspection Guide T

* Level 1 Evaluation Work Flow for Viaduct A:
structure i0: AO-3 structure name: HASTINGS VIADUCT 'vﬂ}'c%uvgn (jOWI

BRIDGE SPECIFIC REFERENCE INFORMATION FOR POST-EARTHQUAKE LEVEL 1 INSPECTION

INSPECTION CHECKLIST
1. Is bridge open to traffic?
NOT APPLICABLE TO @ 2. Has the bridge collapsed

. (partially or totally)?
THIS STRUCTURE: 3. Is there any obvious soil

cracking/damage nearby?

4. Have the abutments tilted or
experienced loss of soil?

5. Is thera any cracking in the
abutment walls?

6. Have the piers tilted?

7. Is there any cracking of the
plers (columns, crossbeams,
bracing)?

8. Do the bearings appear
shifted?

9. Do the bearings show any
damage?

10. Do the concrete box
girders appear shifted?

11. Is there any cracking of the
concrete box girders?

12. Are there any utilities
damaged?

13. ls there any vertical or

of the

Question

LOCATION OF STRUCTURE WITHIN CITY LIMITS

[

roadwayirailing profile?

14. Do the deck joint openings

appear excessiva?

15. Is there a vertical or

horizontal displacement of
joints?

E ] BYs Flip Sheet

SOUTH SIDE OF STRUCTURE - LOOKING NORTH

» There is no Ideal Arrival approach to the bridge as access 1o all ends/sides is made
relatively easy using local side streets.

+ In general, Access Below the Structure is best achieved by using the streets to the
north of the structure as the route to the south is more extensive {over several blocks)
* The Bearing Shelves at both sides of the bridge and at the central pier are not easily
accessible on foot. Proper access will require not anti tobe

for the Level 1 Inspection which can make assessment of these areas difficult.

* Misalignment in the Train Tracks below the east span of the structure is a strong
indicator that soil displacement has occurred which can affect the stability of the
abutments.

: There are no locked gates restricting access at structure,

- WEST ABUTMENT - LOOKING EAST
BEST V|EWPOINT & ACCESS LOCATIONS STRUCTURE SPECIFIC NOTES




Post Earthquake Inspection Guide S

 Level 1 Evaluation Work Flow for Viaduct A:

& Y,
RRRRRRRRRRRR AO-3  smucrurenawe. HASTINGS VIADUCT Sz COWI
BRIDGE SPECIFIC REFERENCE INFORMATION OST-EARTHQUAKE LEVEL 1 INSPECTION - EXISTING CONDITION PHOTOGRAPHS

FOR POST

Review existing photos of
actual abutments and pre-
existing condition

\ 2

Return to
Evaluation Sheet




CITY OF

Post Earthquake Inspection Guide A ven

* Level 1 Evaluation Work Flow for Hastings Viaduct:

Sig. Diagonal Cracks are present at East Abutment

hy
> Q“‘” ¢ COMMENTS

Sig. Diagonal Cracks at E.Abutmel
A A A A A A A A A A A AN

E 5. Isthere any cracking in the abutments ?

Proceed with evaluation of other structural elements

4. Status of Bridge I
CONCLUDED DISPOSITION OF BRIDGE [FEg RATION)

BRIDGE TAGGED ACCOR

| YES )/ NO

BRIDGE CLOSLIRE IN PLAC

| YES }/ NO




Seismic Performance Drawing Template ‘%&%UVER

« Assist owners & inform responders/engineers
- Document design criteria/ philosophy

- Identify site specific requirements

Return Damage

Period

475 Little / no misalignment
975 Visible abutment rotation /

cracking in backwall

2475 Abutment rotated 10deg,
span unseating,
misalignment > 100mm

Column Base

Return Damage
Period
475 Minor spalling
975 Major spalling , rebar
strain
ENCIVERRLTG SERVICES | 2475 Visible strain, damage to

(GC=XXX, HANSEN ID=XXX) SAMPLE BRIDGE |—
oecToR

" SEISMIC PERFORMANCE DRAWING — Confining rebar,
A e e longitudinal bar buckling,
bulging visible

CTY OF o |18/03/23| mn:
VANCOUVER [ [we/es/a ] wom ror e
0,

|||||||||




Seismic Performance Drawing Template %&%UVER

Future Improvements:

- Standardized photo library of typical damage
states

« Guidance on what states indicate an open, closed
or limited access structure

« Decision tree logic for specific damage states

Column Base
Return Damage Reference Photo
Period
475 Minor spalling CH##l
975 Major spalling , C##2
rebar strain
2475 Visible strain, C##3
damage to

confining rebar,
longitudinal bar
buckling, bulging

visible 11




Questions? LB

Thank - You

12



