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BPHS Project Team

Client: PPS
Architect: Bassetti Architects
Contractor: Andersen Construction

Structural Engineer: KPFF
Building Area: 386,600 SF

Total Project Cost: $320 million "

10 Buildings (6 existing)
Bike Shelter
Retrofit of a Radio Tower

BPHS Team
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Presentation Outline

1. Introduction to Benson Polytechnic High School
2. Why Strengthen URM
3. Case by case examples of Retrofit Solutions:
Facade Preservation Only
Historic Admin Building
Historic Gym Preservation

Historic Auditorium
1960s Gym Addition Retrofit

4. Questions

1

2

3

4. Historic Foundry
5

6
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Project Schedule
2016 | 2017

Most structural design work

2018

2021 2022 | 2023

24

Master Planning *
Pre-design Diligence -

Programming
Schematic Design
Design Development
Construction Docs
Permitting
Demolition

Seismic Upgrades

New Structure

Interiors/Build Out

2019 | 2090

Mdern
demo e
-i1zation )

Benson Polytechnic High School Modernization
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Midcentury & Later Additions

]

Benson Polytechnic High School | History




MIDCENTURY EVOLUTION

NORTH EAST IRVING STREET
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Benson Polytechnic High School - Existing Conditions
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Benson Polytechnic High School - Existing Conditions
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MODERNIZATION PLAN

NORTH EAST IRVING STREET
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Campus/Building Overview

5 Modernized Buildings
4 New Buildings
1 TI Building
Radio Tower

Bike Pavilion

1916 NORTH SHOP -

NORTH

URM WALL

3 __‘_‘?&__,

U BIKE S
PAVILION

A

BUILDING
AUDITORILM - 1930

CONCRETE & STEEL

T

BUILDING E
ADMIN - 19:5“"\

LIGHT-FRAME
WOOD & URM

1953 LIBRARY &
SCIENCE BLDG, -
SOUTH CONCRETE WALL

BUILDING G1
ALK, GYM - 1824

COMCRETE, STEEL,
Wooo,

—

URM

BULDING G2
MAIN GYM - 1964
CONCRETE AND

STEEL

BUILDING C

NORTH CORE { CTE - 2021

STEEL

BUILDING O
FOUNDRY - 1948 (1977}

HEAVY TIMBER,
COMCRETE. URM

BUILDING B AND £
MEDIA CENTER AN
COMMONS - 2021

STEEL

/_.-——- 2021 BIKE PAVILION

]

BUILDING H
S0UTH CORE { CTE - 2021
STEEL

BULDING |
RADIO - 1981
LIGHT-FRAME

WoooD

I

D\¥ 1430/1850 STEEL \ 1918 SOUTH SHOP -
']

RADIO TOWER

Benson Polytechnic High School Modernization ‘ ].(pff

SOUTH URM WALL



Building Cost & Scope Comparison

E Retrofit = 2x new
construction cost

Only G2 Retrofit <
new construction S

w0t s s
oer 20,420 ¢ 536,200,000 56,800,00
C+H 145,880 SF $(6$227 g (}'gl?)o > (151 éZO/O:S?:(;)O
o usas oo 200
- oees o R
a meus o oo
@ s o oD
Totals 386,600 F 5232,000,000 526,800,000
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Why
Strongback
Walls?

URM Wall Failure Videos
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Building C & H— New CTE Shops & Classrooms
Steel Framed w/ (E) URM “Remnant” Walls

1816 NORTH SHOP -
NORTH URM WALL \
t. - | BULDING D

BUILDING A BUILDING .
AUDITORIUM - 1830 NORTH CORE / CTE - 2021 FOUNDRY - 1816 (1977)
CONCRETE & STEEL STEEL HEAWY TIMBER,
CONCRETE, URM

—

BUILDING E
ADMIN- 1875,
LIGHT-FRAME :g‘;?lgg:égt;;a
WOOO 5 LM COMMONS - 2021 —/_,..—-— 2021 BIKE PAVILION
E STEEL |
BUILDING |

SOUTH CORE / CTE - 2021

— = — 4 MAIN GYM - 1964 —‘ STEEL

BUILDING G1 CONCRETE AND
STEEL

ALK GYM - 1624 -
|
CONCRETE, STEEL. |
WOOD, URM ‘_-k 2
1930/1960 STEEL \\ 1818 SOUTH SHOP -
SOUTH URM WALL

RADIO TOWER

1953 LIBRARY & / _
SCIENCE BLDG. - Ty
SOUTH CONCRETE WALL N
' BUILDING H e 4
LIGHT-FRAME
} Woon




Building C &H — Existing URM Wall Salvage




Building C & H — Existing URM Wall to New Structure
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Mass Demolition & Site Work
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Building C & H Foundations
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Building C & H Steel Erection



Building C & H - Steel Erection
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Building E— 1916 Main Building
(URM & Light-Frame Wood)

1816 NORTH SHOPF -
NORTH URM WALL

— I~ ! i S .

DTG A
AUDITORIUM - 1930 NORTH CORE / CTE - 2021 FOUNDRY - 1916 (1977}
CONCRETE & STEEL STEEL HEAWY TIMBER,

BUILDING E
ADMIN- 1976

BUILDING B AND F
LIGHT-FRAME Mtbe b
WDW&ERM AL, LEN TR AN

COMMONS - 2021 /,,.-—-—' 2021 BIKE PAVILION
E

1953 LIBRARY &
SCIENCE BLDG [T

30UTH CONCRETE WALL

BUILDING |

BUILDING H RADID - 1891
SOUTH CORE | CTE - 2021

BUILDING GZ LIGHT-FRAME
——— 4 MAIN GYM - 1964 STEEL woon

BUILDING G1 COMCRETE AND
AUX. GYM - 1824 STEEL :
CONCRETE, STEEL, —‘

| r

WOOD, URM DL_\_ _________________
193001950 STEEL \ 1918 SOUTH SHOP -

RADICQ TOWER SOUTH URM WALL




BU.lldlng I s URM WALLS
CFS STRONGBACKS
Latera]- P]-an meeessssssss CONCRETE SHEAR WALLS
STEEL COLLECTORS

Diagram

e DIAPHRAGM TRUSS STRAPPING

-
-
-
-
-
-
-
-
-
-
-

»
#

Benson Polytechnic High School Modernization
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Building .
Representative
Seismic
Upgrade
Axonometric

1616 NORTH SHOP -
NORTH LURM WALL \

| T i

BUILDING A BUILDING ©

BUILDING B

CONCRETE SHEAR WALLS
SHEAR WALL BOUNDARIES
WOOD PARAPET BRACING

STRUCTURAL SHEATING
WITH BLOCKING AND CHORD
STRAPPING AT ROOF AND
LEVEL 2

AUDITORIUM - 1930 NORTH CORE / CTE - 2021 FOUNDRY - 1916 (1377)
CONCRETE & STEEL STEEL HEAVY TIMBER,
— CONCRETE, LRM
BUILDING E
ADMIN - 1916_‘-‘\
itttk ] /" |commeons - 2021 T ™ an 2021 BIKE PAVILION
STEEL
1953 LIBRARY & b
SCIENCE BLOG. -
30UTH CONCRETE WAL \
BUILDING |
— BUILDING H RACHC - Tt
59 _ SOUTH CORE | CTE - 2021
BULDINGGZ 1 LIGHT-FRAME
— — - MAIN GYM - 1964 STEEL WOooD
BUILDING G1 COMCRETE AND
AUX. GYM - 1824 STEEL _—
CONCRETE, STEEL. i—‘ —
WOOD, URM — i [

\_l\ 1930/1960 STEEL \ 1818 SOUTH SHOP -

RADIO TOWER

SOUTH URM WALL

(E) SUSPENDED WOOD
CEILING ATTIC FRAMING

(E) PERFORATED URM (BRICK
& HOLLOW CLAY TILE) WALL

COLD-FORMED STEEL
STRONGBACKS w/ ANCHORS
TO (E) URM PIERS

(E) WOOD JOISTS & DECKING
AT LEVEL 2 & ROOF

STEEL COLLECTORS
COLD-FORMED STEEL

GRAVITY SUPPORTS
BETWEEN STRONGBACKS

STRONGBACK COLUMN
FOUNDATION

SLAB ON GRADE INFILL

CONCRETE SHEAR WALL
FOUNDATION

(E) WOOD STUD BEARING
WALLS TYP. AT CORRIDOR

Benson Polytechnic High School Modernization
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Historic Classroom Interior Demolition




Building E - Wood Gravity Framing Alterations




Building E - Temporary shoring & excavations




Building E - Shear Wall Foundations ]




Building E - Shear Wall Anchors to (E) Walls
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Building E - Concrete Shear Walls w/ prefab boundaries kp‘ff
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Building E Roof Tent




Building E - Wood Diaphragm Details




Building E - Collector Detailing
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Building E to A Stair Vestibule




Building E - Finished Product




Historic Lobby w/ Security Screen
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Benson Polytechnic High School Modernization




Building E — Historic Main Corridor
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Building G1 — 1924 Gymnasium
(URM, [Un]Reinforced Concrete, Steel, Wood)

1816 NORTH SHOPF -
NORTH URM WALL

I~ ! : S -

BUILGING & BUILDING © BUILGING B

AUDITORIUM - 1930 | WNORTH CORE / CTE - 2021 FOUNDRY - 1916 (1977)

CONCRETE & STEEL

STEEL HEAWY TIMBER,
CONCRETE, URM

BUILDING E
ADMIN- 1976

BUILDING B AND F
LIGHT-FRAME Mtbe b
WDW&ERM AL, LEN TR AN

COMMONS - 2021 /,,.-—-—' 2021 BIKE PAVILION
E

1953 LIBRARY &
SCIENCE BLDG Ty

50LTH CONCRETE WALL

BUILDING |

BUILDING H RADID - 1891
SOUTH CORE | CTE - 2021

BUILDING GZ LIGHT-FRAME
_l < - - 1§ MAIN GYM - 1964 STEEL woos

COMCRETE AND
AUX, GYM - 1524 STEEL
1]
CONCRETE, STEEL, |—‘ r
000, URM 1

DL‘\‘ “““““““““
1930/1950 STEEL \ 1918 SOUTH SHOP -

RADICQ TOWER SOUTH URM WALL




CONCRETE WALLS

[.ateral Plan . STEEL & CFS STRONGBACKS

meeeeessssss CONCRETE SHEAR WALLS

D].ag ram T T T TR T T STEEL COLLECTORS
(E) WALL DEMOLITION

ﬁi LLLERERITR Iﬁﬁ O L T L L L T LR ﬁ

EURE (E) URM WALLS
Building G1 .

“““""I“""""""""“"""I“"""""""'"""""“’"-1

|

A i

P—IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

RRRRRRRRRIRENE T R ‘l"—l'l RRRLERRLERLLL Y —
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Building Gl

Representative
Seismic
Upgrade
Axonometric

1916 NORTH SHOP -
NORTH URM WALL \

| T i L

BUILDING A BUILDING € BUILDING D
AUDITORIUM - 1930 NORTH CORE / CTE - 2021 FOUNDRY - 1916 (1977)
CONCRETE & STEEL STEEL HEAVY TIMBER,
I — CONCRETE, URM
BUILDING E = T
ADMIN- 1875, 7/‘
WOOD & URM /" |commeons - 2021 [ W2 eRERAVILION
E STEEL
1953 LIBRARY & / 2
SCIENCE BLDG. - Ty
30UTH CONCRETE WALL o
_______ BUILDING |
— BLILDING H RADIC - 1331
| BULDINGGZ | SOUTH CORE | CTE - 2021 LIGHT-FRAME
I MAIN GYM - 1864 STEEL woos
BUILCHNG G1 CONCRETE AND
AUX, GYM - 1924 STEEL !
CONCRETE, STEEL, i—‘ —
WOOD, URM ULQ _________________ |
1330/1950 STEEL \ 1918 SOUTH SHOP -

RADIO TOWER SOUTH URM WALL

CONCRETE SHEAR WALLS

WOOD PARAPET BRACING

STRUCTURAL SHEATHING
WITH BLOCKING AND
CHORD STRAPPING AT
ROOF AND LEVEL 2

STEEL COLLECTORS
(E) WOOD ROOF JOISTS &
DECKING

(E) SUSPENDED WOOD
ATTIC CEILING FRAMING

SHEAR WALL BOUNDARY
ELEMENTS

,,1‘—— STEEL & CFS

STRONGBACK COLUMNS

™ (E) UNREINFORCED
CONCRETE WALLS

— T STEEL FRAMING AT
= DEMOLISHED

UNREINFORCED

CONCRETE WALL

CONCRETE SHEAR WALL
FOOTING

SLAB ON GRADE INFILL

Benson Polytechnic High School Modernization
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URM or URC?
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Building G1 - Concrete Shear Walls | kpftf
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Building G1 - Strongbacks at Classroom Wings  kptt
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Building G1 - Strongbacks at Historic Gym
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Building G1 - Unreinforced Wall Demolition kpff



Building G1 - Completed Structure




Building G1 — Classrooms

Benson Polytechnic High School Modernization lq)ff




Building G1 — Auxiliary Gym
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Building G1 — Auxiliary Gym
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Building D — 1916 Foundry
(URM, Heavy Timber & Concrete)

1816 NORTH SHOPF -
NORTH URM WALL

AUDITORIUM - 1930 WNORTH CORE / CTE - 2021 FOUNDRY - 1916 (1977)

CONCRETE & STEEL

STEEL HEAWY TIMBER,
CONCRETE, URM

BUILDING E
ADMIN- 1976

BUILDING B AND F
LIGHT-FRAME Mtbe b
WDW&ERM AL, LEN TR AN

COMMONS - 2021 /,,.-—-—' 2021 BIKE PAVILION
E

1953 LIBRARY &
SCIENCE BLDG Ty

50LTH CONCRETE WALL

BUILDING |
BUILDING H RADHO - 1981
SOUTH CORE | CTE - 2021

BUILDING GZ LIGHT-FRAME
——— 4 MAIN GYM - 1964 STEEL woon

BUILDING G1 COMCRETE AND
AUX. GYM - 1824 STEEL
CONCRETE, STEEL, —‘

| r

WOOD, URM DL_\_ _________________
193001950 STEEL \ 1918 SOUTH SHOP -

RADICQ TOWER SOUTH URM WALL




Building D
Lateral Plan
Diagram

(E) URM WALLS

CFS STRONGBACKS
e CONCRETE SHEAR WALLS
--------------------------------- STEEL COLLECTORS
"""""""""""""""""""""""""""""""""""" (E) WALL DEMOLITION
NEW WOOD ROOF AREA

.
S L T T T
z Jmm @ e g
= E g = 5
%III||||HIIIIIIIIIIIIIIIIIIIIIIIIHIIIIII |||||||||||||||| E '=f ||||||||||||||||||||||||||||||||||||||||||| rE
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(E) PERFORATED URM WALLS

WOOD PARAPET BRACING

Building D
Representative
Selsmic
Upgrade

(E) HEAVY TIMBER AND GLULAM
FLOCR AND ROOF FRAMING
(CONCRETE AT LEVEL 2 NORTH)

Axonometric

1816 NORTH SHOPF -
NORTH URM WALL

A
AUDHTORIUM - 1930

CONCRETE & STEEL

BUILDING ©

NORTH CORE / CTE - 2021

STEEL

BUILDING E
AOMIN- 15T

LIGHT-FRAME
WOOD & URM

1953 LIBRARY &

SCIENCE BLDG Ty

50LTH CONCRETE WALL

‘ FOUNDRY - 1916 (1977)

HEAWY TIMBER,
CONCRETE, URM

BUILDING B AND F
MEDIA CENTER AND

COMMONS - 2021
STEEL

[ =

/_,—-—'— 2021 BIKE PAVILION

BUILDING H
SOUTH CORE | CTE - 2021

BUILDING G1
ALK GYM - 1624

CONCRETE, STEEL.
WOOD, URM

BULDINGGZ 1
4 MAIN @YM - 1964 STEEL

CONCRETE AND
STEEL

5

| BUILDING |
RADHO - 1981
LIGHT-FRAME
woon

—

RADIO TOWER

4 Dti “““““““““
1930/1950 STEEL \ 1918 SOUTH SHOP -

SOUTH URM WALL

CONT. PIER-AND-SPANDREL
SHOTCRETE SHEAR WALLS
TO MATCH (E) OPENINGS

STEEL DIAPHRAGM-TO-WALL
CONNECTION ANGLES

STEEL STRONGBACKS AT
(E) NARROW PIERS

STRUCTURAL SHEATHING ON
(E) DECKING AS BLOCKING w/
CONT. TIE STRAPPING TYF.

(E) TIMBER COLUMNS

CONTINUOUS SHEAR
WALL FOOTING

SLAB ON GRADE

Benson Polytechnic High School Modernization



Building D - Gravity Reframing
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Building D - Continuous Shear Wall Strip Foundations I



Building D - Continuous Shotcrete Shear Walls w/ Insulation




Building D - Finished Structure




Building D Exterior with Building C

Benson Polytechnic High School Modernization ]_cpff



Building A — 1929 Auditorium
(Semi-Reinforced Concrete & Steel)
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Building A - Existing Structure After Demolition




Building A - Strongbacks & Unreinforced Wall Demo




Building A - Strongbaoks to Reduce OOP Demands on (E) Columns
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Building A - Collectors




Building A - Roof Collectors
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Building A - Shear Wall Foundations
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Building A - Shear Walls
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Building A - Historic Plaster Preservation k’pf'f
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Auditorium Finishes
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uilding G2 — 1964 Gymnasium
([Un]Reinforced Concrete & Steel)
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Building G2 - 1953 Wall Salvage




Building G2 - Strongbacks & Wall Ties




Strongbacks & Overcladding
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Building G2 - Roof Diaphragm
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Building G2 - Main Gymnasium
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Building G2 — Main Gymnasium




Building G2 — Main Gymnasium
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009 92924

Questions?

Questions? ‘ ].(pﬁ



Learnlng

Thank you for Participating!

Kevin J. Nadolny, PE, SE
Kevn.nadolny@kpff.com

Thank Youl! ].CF)H



