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Building information used in this evaluation






Architectural drawings by Anshen & Allen, “Natural Sciences Unit One, University of California, Sant Cruz,” 17
Jan 1964.
Structural drawings by T.Y. Lin & Associates International, “Natural Sciences Unit One, University of California,
Sant Cruz,” 17 Jan 1964, sheets S1 through S17. Set contains drawings for shops building and lecture hall,
which are separate structures not reviewed herein.
Slab prestress tendon drawings by Western, “Natural Sciences Unit One, University of California, Sant Cruz,” 6
sheets from various dates in 1964.
University of California building database information provided by Jose Sanchez (UCSC) on 2018-11-20.

Additional building information known to exist
Building database indicates building was retrofit in 1991. A letter by Wildman & Morris to Campus, dated
December 6, 1989, indicates that building is currently undergoing a seismic retrofit, as designed by ED2, Architects,
and Wildman & Morris, Engineers. However, campus has located no drawings or other records for retrofit and
campus facilities personnel have not observed retrofit measures.
Scope for completing this form
Reviewed structural drawings for original construction and carried out ASCE 41-17 Tier 1 evaluation. We made a
brief site visit. We did not perform the Tier 1 nonstructural evaluation, but we looked for potentially hazardous
nonstructural components during our site visit. No nonstructural hazards were identified.
Plans contain drawings for Thimann Lecture Hall and a shops building, both of which are separate structures from
the Thimann Lab building. These separate structures were not part of this review.
It can be seen from satellite imagery that various penthouse and greenhouse structures have been added to roof
of the Lab building. These have not been reviewed or assessed. It can also be seen that a bridge connecting to
Sinsheimer has been constructed that appears to closely abut the building; we did not observe whether the bridge
is connected to the building.
Brief description of structure
The Thimann Lab building was designed in 1964 by the architectural office of Anshen & Allen and the structural
office of T.Y. Lin International. The building is 3 story structure that contains approximately 89,000 square feet
according to campus records. The building is a rectangle in plan, measuring 238 feet long (east-west) by 100 feet
wide (north-south). Each story is 13’-0” in height with an overall building height of 39 feet from the Ground Floor
to the roof.
The building is of all concrete construction, with cast-in-place post-tensioned concrete floor and roof slabs, cast-inplace conventionally reinforced concrete columns and walls at the interior, and a façade constructed with precast
concrete columns and wall panels.
Penthouses and greenhouses that are presumably of lightweight construction have been added to the roof since
its original construction.

Foundation System: The site is moderately sloping. The superstructure is founded on shallow footings. Strip
footings run around the building perimeter to support the perimeter columns and the wall elements (of various
types) that infill the columns. There are isolated spread footings at interior columns. Strip footings are provided
below the wall elements of concrete, precast concrete, and concrete block masonry (CMU) that exist at the first
level.
Structural system for vertical (gravity) load: The floors and roof are each constructed using a 13-inch thick, twoway post-tensioned, lightweight concrete flat plate slab. The slab is supported by 2-foot square concrete columns
at the interior; bay size is 40 feet in the east-west direction and 40’-20’-40’ in the north-south direction. The slab is
supported by precast concrete columns, spaced at 10 feet on center, around the perimeter.
Concrete walls that surround and support the stairs also serve as bearing walls for the floors.
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Structural system for lateral forces
It is not clear what elements where intended in the design to act as the seismic lateral force resisting system.
Elements that may play a role consist of the following:
•

8-inch thick, lightly reinforced (1 layer of #4@10”o.c.) cast-in-place concrete walls, located at the two stairs,
can resist some lateral force, but are well below the necessary capacity to resist the seismic demands of the
entire building.

•

Precast concrete columns at the building façade, shaped for appearance and approximately 1.5 feet x 2 feet in
plan, with #3 @ 14” o.c. transverse reinforcement. The precast concrete columns are continuous between
floors and can resist some lateral force.

•

4”-thick vertically-prestressed lightweight concrete wall panels at the façade, framing between columns and
doweled into floors but not connecting to columns except at floor lines. The panels have large window
openings, and furthermore are not doweled into the building foundation, so they do not appear intended to
act as shear walls. The panels are also not moment connected to the columns, so frame action does not occur
between columns and panels, except possibly through coupling action between the third and second floors.

For this seismic evaluation, we assumed the following lateral force resisting system:
• Between the third floor and the roof, the precast wall panels are perforated with large window openings, and
lateral forces are resisted by the precast columns plus the 8” concrete walls at the stairs.
• Between the second and third floors, the columns are perforated with vertical slots for tall window openings,
and lateral forces are resisted by the precast wall panels plus the 8” concrete walls at the stairs.
• Between the first and second floors, because the wall panels are not shown in the drawings as doweled to the
foundation, lateral forces are resisted only by the precast columns plus the 8” concrete walls at the stairs.
Frame action from the wall panel above likely provides added stiffness to reduce drift.
Brief description of seismic deficiencies and expected seismic performance including mechanism of nonlinear
response and structural behavior modes
The following deficiencies are based on review of original structural drawings for the building from 1964. A letter
from 1989 indicates that retrofit work on the building was in progress at that time. However, UCSC has no record
of retrofit drawings and is not aware of any additional visual observation of retrofitted items in the building. For
the purposes of this rating, we assume that these deficiencies have not been addressed. If subsequent
investigation by UCSC indicates that some or all of these deficiencies have been addressed by retrofitting, this
rating should be updated to consider the benefits of the provided retrofitting. Also, during our site visit, we
observed that the openings in the precast wall panels at the façade do not match the original structural drawings.
For example, in locations where the drawings show the wall set back from the face of the building, the wall
currently does not step back. Also, window openings are smaller than shown in the drawings.
Seismic deficiencies of the building include the following:
•

The wall panels do not connect to the foundation.

•

The precast columns between the roof and the third floor appear to be shear critical.

•

The exterior precast columns and 8” cast-in-place walls are overstressed by a factor of 1.4 between the roof
and the third floor, and a factor of 2.0 between the second and first floor, for seismic demands.

•

The exterior precast wall panels are overstressed between the second and third floor by a factor of 3.0 for
seismic demands, assuming Tier 1 Ms= 2.0 consistent with the Ms value used to evaluate the precast columns.

•

The 8” cast-in-place walls are lightly reinforced, with the horizontal steel reinforcement ratio = 0.0016. The
wall between the stair and the elevator core is inadequately connected to the floor diaphragm.

•

We could not find details of the interior concrete columns other than a detail of the connection to the footing
(J-S9). Based on this and other details, we expect that the columns are lightly tied and prone to shear failure.
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The building’s lack of a reliable lateral force resisting system makes it a potential collapse risk in a major
earthquake.
Structural deficiency

Affects
rating?

Lateral system stress check (wall shear, column
shear or flexure, or brace axial as applicable)

Y

Structural deficiency
Openings at shear walls (concrete or masonry)

Affects
rating?
Y

Load path

Y

Liquefaction

N

Adjacent buildings

N

Slope failure

N

Weak story

N

Surface fault rupture

N

Soft story

N

Masonry or concrete wall anchorage at flexible diaphragm

N

Geometry (vertical irregularities)

N

URM wall height-to-thickness ratio

N

Torsion

Y

URM parapets or cornices

N

Mass – vertical irregularity

N

URM chimney

N

Cripple walls

N

Heavy partitions braced by ceilings

N

Wood sills (bolting)

N

Appendages

N

Diaphragm continuity

N

Summary of review of non-structural life-safety concerns, including at exit routes. 3
In our brief site visit, we did not observe any non-structural life-safety concerns, but there are a number of areas of
the building that we did not observe. When more detailed evaluations of the building are made, as we
recommend, they should include a review of details of construction of glazed wall at entry lobby and condition of
connections of steel tube stringers to landings at exterior exit stairs.
Life safety
hazard?

UCOP non-structural checklist item

Life safety
hazard?

Heavy ceilings, feature or ornamentation above large
lecture halls, auditoriums, lobbies or other areas where
large numbers of people congregate

None
observed

Unrestrained hazardous materials storage

None
observed

Heavy masonry or stone veneer above exit ways and
public access areas

PC panels

Masonry chimneys

None
observed

Unbraced masonry parapets, cornices or other
ornamentation above exit ways and public access areas

None
observed

Unrestrained natural gas-fueled equipment such as
water heaters, boilers, emergency generators, etc.

None
observed

UCOP non-structural checklist item

Discussion of rating
Because of the potential collapse risk, we rate the building as VI (Very Poor). The rating applies unless subsequent
investigation indicates that the deficiencies described herein have been addressed by retrofit. We and UCSC have
not yet found any documentation of retrofit.
Recommendations for further evaluation or retrofit
We recommend that the University retrofit this building as a high priority. One option for retrofitting would
include new cast-in-place concrete walls that are sufficiently strong to resist the high lateral forces anticipated at
this site and sufficiently stiff to protect the concrete frame and façade panel elements. Further evaluation and
drawing search is needed to determine if any retrofit was constructed, and would be done to further define the
scope of required retrofitting. Otherwise no further evaluation is needed to confirm the inadequacy of the seismic
performance.

3 For these Tier 1 evaluations, we do not visit all spaces of the building; we rely on campus staff to report to us their understanding of the

type and location of potential non-structural hazards.
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Peer review of rating
This seismic evaluation was discussed in a peer review meeting on 24 July 2019. The reviewers present were Bret
Lizundia of R+C and Jay Yin of Degenkolb. Comments from the reviewers have been incorporated into this report.
The reviewer agreed with the assigned rating.
Additional building data

Entry

Latitude

Notes

36.998097

Longitude

-122.061995

Are there other structures besides
this one under the same CAAN#

Not Known

Number of stories above lowest
perimeter grade

3

Number of stories (basements)
below lowest perimeter grade

0

Building occupiable area (OGSF)

88989

Risk Category per 2016 CBC Table
1604.5
Estimated fundamental period

II

There is a structurally separate Lecture Hall and Shops
Building that are shown on drawings.

Unoccupied Crawl Space is not considered a story

Classroom occupancy

0.25 sec

Estimated using ASCE 41-17 equation 4-4 and 7-18

Building height, hn

39 ft

Structural height defined per ASCE 7-16 Section 11.2

Coefficient for period, Ct

0.020

Estimated using ASCE 41-17 equation 4-4 and 7-18

Exponent on height 

0.75

Estimated using ASCE 41-17 equation 4-4 and 7-18

Site data

975 yr hazard parameters Ss, S1
Site class

D

Site class basis4
Site parameters Fa, Fv

1.286, 0.488

Geotech
5

Ground motion parameters Scs, Sc1
Sa at building period

1, 1.81
1.286, 0.885
1.29

Site Vs30

900 ft/s

Vs30 basis

Estimated

Liquefaction potential
Liquefaction assessment basis
Landslide potential

See footnote below

Estimated based on site classification of D.

Low
County map

See footnote below

Low

4

Determination of site class and assessment of geotechnical hazards are based on correspondence with Pacific Crest Geotechnical Engineers and Nolan, Zinn, and Associates Geologists. [Revised Geology and Geologic Hazards, Santa Cruz Campus, University of California, Job # 04003-SC 13 May 2005]. Site class is taken as D throughout the main campus of UC Santa Cruz. The
following links provide hazard maps for liquefaction, landslide, and fault rupture:
https://gis.santacruzcounty.us/mapgallery/Emergency%20Management/Hazard%20Mitigation/LiquifactionMap2009.pdf
https://gis.santacruzcounty.us/mapgallery/Emergency%20Management/Hazard%20Mitigation/LandslideMap2009.pdf
https://gis.santacruzcounty.us/mapgallery/Emergency%20Management/Hazard%20Mitigation/FaultZoneMap2009.pdf
5

FV factor used does not include the requirements of Section 11.4.8-3 of ASCE 7-16 that are applicable to Site Class D, and
which per Exception 2 would result in an effective FV factor of 2.72 (1.5 times larger). At the Santa Cruz main campus this only
affects structures with T>0.69 seconds. We understand that the appropriateness of this requirement of Section 11.4.8 might be
reviewed by UCOP.
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Landslide assessment basis
Active fault-rupture identified at
site?
Fault rupture assessment basis
Site-specific ground motion study?

County map

See footnote below

No
County map

See footnote below

No

Applicable code

Applicable code or approx. date of
original construction

Built: 1964
Code: 1964 UBC

Code inferred based on design year

Applicable code for partial retrofit

-

Possible retrofit in 1989

Applicable code for full retrofit

-

FEMA P-154 data

Model building type North-South

PC2 – Precast
concrete
frames (with
shear walls)

Model building type East-West

PC2 – Precast
concrete
frames (with
shear walls)

FEMA P-154 score

N/A

Not included here. Tier 1 evaluation.

Previous ratings

Most recent rating

-

Date of most recent rating

-

nd

2 most recent rating
nd

Date of 2 most recent rating
rd

-

3 most recent rating

-

Date of 3rd most recent rating

-

Appendices

ASCE 41 Tier 1 checklist included
here?
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Annotated floor plan (2nd floor shown)
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East elevation from original structural drawings

South elevation from original structural drawings
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East elevation

West elevation
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Roof greenhouses
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SEISMIC EVALUATION OF EXISTING BUILDINGS - TIER 1 SCREENING
ASCE 41-17 Chapter 4

General

Reference

Architect
Structural Engineer
Location
Design date
Latitude
Longitude
Stories above grade

Anshen & Allen
TY Lin and Assoc
568 Steinhart Way, Santa Cruz, CA 95064
1964
36.998097
,
-122.061995
plus rooftop structures
3

https://hazards.atcouncil.org/

"

Seismic parameters
Risk Category

II

2016 CBC Table 1604.5

Site Class
Liquefaction hazard
Landslide hazard

D

Assumed
Assumed
Assumed

S DS

Low
Low
1.306

S D1

0.585

S XS
S X1

1.286
0.89

(ASCE 41-17 2.4.1.6, ASCE 7-16 Chapter 20)

(ASCE 41-17 3.3.4)

https://hazards.atcouncil.org/

Based on ASCE 7-16 DE, used to determine
"Level of Seismicity"

https://hazards.atcouncil.org/

Based on ASCE 7-16 DE, used to determine
"Level of Seismicity"

For BSE-2E hazard level
For BSE-2E hazard level

https://hazards.atcouncil.org/
https://hazards.atcouncil.org/

(ASCE 41-17 Eq 2-4)
(ASCE 41-17 Eq 2-5)
(ASCE 41-17 Table 2-2)
(ASCE 41-17 Table 2-2)

Scope
Performance level
Seismic hazard level
Level of seismicity
Building type
Material properties
f' c
Concrete

Reinf.
Steel

fy
fy
Fy

Collapse
Ms = 2
(ASCE 41-17 Sec 4.4.3.2)
Prevention
BSE-2E
High
PC2a - Precast Concrete Frame without Shear Walls
``
Notes
5,000 Ltwt psi
Precast Columns
4,000 Ltwt
Floors
5,000 Ltwt
P/C walls
40
Typical
ksi
60
Column Verticals
ksi
N/A
N/A
ksi

UCSC Thimann ASCE 41-17 Tier 1 Quick Checks Col.xlsx | Tier 1 Quick Checks

(ASCE 41-17 Table 2-2)
(ASCE 41-17 Table 2-2)
(ASCE 41-17 Table 2-4)
(ASCE 41-17 Table 3-1)

(ASCE 41-17 Table 10-4)

(ASCE 41-17 Table 10-4)
(ASCE 41-17 Table 9-1)

Page 1|3

Source: University of California, Santa Cruz

Page: 000021

Source: University of California, Santa Cruz

Page: 000022

www.maffei-structure.com

Shear stress in precast columns
nc
nf
Story

(ASCE 41-17 4-7)

D /C

in

v avg
psi

32544
24672

147
289

1.4
2.7

Includes 68 column plus 3168 in^2 for 8" wall
Includes 7680 in^2 4" wall + 3168 in^2 8" wall + 48
col *2* 6" x 24" columns at N and S walls

22240
31824

320
271

3.0
2.6

Includes 17280 in^2 4" wall + 4960 in^2 8" wall
Includes 68 columns plus 3168 in^2 for 8" wall

Ac
2

Roof
3
2 N/S
2 E/W
1
Total
Ms
v limit

68

2

68

2

2.00
106

Project:_________________
Subject:_________________
By:_________________
Date:_________________

psi

v avg = (1/M S )(nc/(nc-nf))(V story /A c )

(ASCE 41-17 Table 4-8)
v limit = 2√f c ' ≥ 100 psi
(ASCE 41-17 Eq 4-8)

When no columns, v avg = (1/MS)(V story /A c )

Weight takeoff
Floor
Floor Slab
Rooftop
Partitions
Ceiling, Mech
Exterior cladding
Columns
Total
Weight

120 psf
10
12
15
10 psf
167 psf
3925 kps

Roof
120
40
5
12
30
5
212
4982

psf
psf

psf
psf
kps
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