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Project Summary

The Modular House, located in Poly Canyon, has seen extensive damage since the last
caretaker left nearly ten years ago. To prevent further damage and improve the safety and
appeal of the structure, we are proposing a renovation of the existing building that removes the
existing cladding and partitions. By the end of Spring Quarter 2017, the Modular House will
have a guardrail system replacing the wood paneling on the walls and a new steel composite
deck to replace the current flooring system. The structural steel framing system will remain as is.

Purpose

The Modular House has been subject to the most damage due to vandalism in Poly Canyon.
After the last caretaker left in 2010, steps were taken to preserve the structures. The Modular
House used to be a symbol of livelihood in the area and was once used as housing for the
caretaker of the canyon. Now, it is a boarded up house. We hope to revive this structure by
improving its structural and aesthetic qualities, thereby creating a safe and welcoming space for
the Cal Poly community to utilize and enjoy.

Our focus is a remodel of the Modular House which emphasizes the unique structural and
architectural aspects of the house. In terms of architectural design, what makes the house
unique are the road signs that act as the building’s skin. In terms of structural design, the house
was built using 8’0" cubes with a few forty-five degree offsets around the perimeter of the house.
Our goal is to highlight the frames and utilize them in the design of a new guardrail system.

The new design will remove all of the walls from the structure, revealing the cubic modules, and
will replace the perimeter walls with a guardrail that integrates the road signs into the design.
This will effectively transform the structure from a closed off house into an open observation
deck (overlooks a creek) to be used by the public.

Multi-Phase Project

**With this being such a large project to finish in 10 weeks, the construction will be split into two
phases. We propose to complete Phase I, which will offer a new usable space, while Phase Il
will bring the addition of a 2nd level and the connecting stairs.

Phase I: A complete demolition of the walls, roof, and floor will be performed. The new floor
(LW concrete over steel decking) and guardrails for the first level will be installed.

Phase II: The second level guardrails and floor will be added, as well as the linking stairs and
structural components necessary for the stairs (footings and columns). Since the design of the
guardrails and floor will have been completed in Phase |, the design focus of Phase Il will be the
stairs.




Scope of Work (Phase I)

Design: This project will include the design of a new guardrail system, connections between the
rails and the existing frame, and a new steel deck with concrete fill. The Modular House will
have a new guardrail system surrounding every exterior side on both the lower and upper
levels. We will be incorporating the existing road signs from the south wall of the structure into
the design to maintain the unique charm they currently give to the Modular house. The guardrail
will be made of steel for ease of connection to the frame through welds. These connections will
be designed to ensure adequate strength. Additionally, a steel deck with concrete fill will be
designed to replace the existing deck on both floors. A seismic analysis will be performed on the
structure to ensure that the proposed solution will be adequate for the canyon. Analysis will also
be performed on the existing structure to confirm that the structure is adequate for continuation
of proposed design.

Demolition/Construction: For the repair and remodel for the Modular House, the following is a
deconstruction and construction phase as proposed. The goal is to deconstruct the original
modular house while maintaining the structural frame. For demolition, the interior and
non-structural components (cabinets, furniture and other design aspects) are to be removed
from the structure first. Following the removal of non-structural components will be the removal
of the exterior walls whilst preserving the original signs. The signs will be reused for use of the
handrail design. All waste will be disposed and removed from the premise to begin construction.
The tentative construction phase proposal shall consist of the finalised design as described in
the section above. All construction pertaining to the structural aspect of the building shall be
completed first. Following the completion of the structural portion of construction will be the
architectural finishes as proposed.

Existing Repairs: The floors will be removed and replaced with a new steel deck with concrete
fill. Any decking that is damaged should also be replaced with new materials. For all other
components of the Modular House, anything that is damaged, either by natural weathering or
intentional mischief, shall be replaced and repaired. After all demolition is complete, a survey
and analysis of the existing frame will be done, and then construction of the remodel will begin.

Timeline: The timeline below shows a tentative schedule of this project.

Date

Objective

Late February 2017

Conduct Site Investigation

Mid March 2017

Complete Structural Analysis and Design

Late April 2017

Complete Permit to Send Off for Approval

Early May 2017

Begin Demolition

Late May 2017

Begin Panel Prefabrication

Early June 2017

Complete Phase |
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Project Description

Design Criteria

Design Code:

Building Type:

Wind Criteria;:

Seismic Criteria:

Foundation Criteria:

Allowable loads:

Controlling Deflections:

(IBC 2012)

This project will include the design of a new handrail system, connections between
the rails and the existing frame, and a new steel deck with concrete fill. The Modular
House will have a new handrail system surrounding every exterior side on both the
lower and upper levels. The exact design of this handrail is yet to be determined. We
will be incorporating the existing road signs from the south wall of the structure into
the design to maintain the unique charm they currently give to the Modular house.
The handrail will likely be made of steel for ease of connection to both the signs and
the frame, either through welds or bolts. These connections will be designed to
ensure adequate strength. Additionally, a steel deck with concrete fill will be designed
to replace the existing deck on both floors. A seismic analysis will be performed on
the structure to ensure that the proposed solution will be adequate for the canyon.
Analysis will also be performed on the existing structure to confirm that the structure
is adequate for continuation of proposed design.

IBC 2012
ASCE 7-10
AISC Steel 314
AISC Seismic

Construction Type : Type |
No houir fire rating
Occupancy Group : Assembly Area A-5 (Assembly Area for viewing outside activities)

N/A, Due to open nature of the stucture
Sps= 0.789g

Sp1= 0.450g

Cs=.2254

Use existing Foundation

Live Loads: Floor 100 psf
Dead Loads:  Floor (Fill and Decking) 26.1 psf

Depth of beam shali be great than L/240
HSS Tubing (Beam and Column), Steel Decking and Fill

HSS Tubing Moment Frames

Project Description

MODULAR HOUSE SENIOR PROJECT  CODE: DATE:

References

ARCE 453/460

Building 21- 122E. Cal Poly BY: SHEET
San Luis Obispo, California 93410

(IBC 2012)

System: Project Summary

2 of 81

Comments

The existing weight of the Modular House is 25.7 kips. After all
modifications and renovations are complete the building is going to
weigh only 17 kips. The renovated building will be 34% lighter than
the original building.

Force is defined by mass multiplied by the acceleration. The
design acceleration will not change. Therefore a decrease of mass
by 34% means that the force the building needs to resist will also
be decreased by 34%. The original lateral system was strong
enough to resist the original forces with a heavier mass so the
lateral system will remain unchanged and will be strong enough to
resist the smaller forces that it may experience.

In addition, by getting rid of the complexity of the multiple materials
and changing the flooring system will no longer have a mass
irregularity caused by the change from wood flooring to tile

Project Summary
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Building 21- 122E. Cal Poly

DATE:
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Comments

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

CODE: Acca  3-|C DATE: O4 /20! 2.0\ %

By: O _ sweer 4 of 81

(IBC 2012)

San Luis Obispo, California 93410 (IBC 2012)
References | System: E.xrstmnes Lone Tane oes

'ROOF
|STRESSED SKIN PANEL 10 psf
|PARTITION 10 psf
TOTAL 20 psf
AREA 427.5 sf
iLoad 8.55 k
i
|2ND FLOOR
11/2" PLYWOOD SHEATHING -FLOOR 1.6 psf
13/8" PLYWOOD SHEATHING -CEILING 1.2 psf
|CERAMIC TILE - FLOORING 10 psf
' CLADDING
'PARTITION 10 psf
TOTAL 22.8 psf
AREA 153 sf
LOAD 3.5 k
|
'1ST FLOOR
1/2" PLYWOOD SHEATHING -FLOOR 1.6 psf
13/8" PLYWOOD SHEATHING -CEILING 1.2 psf
'CERAMIC TILE - FLOORING 10 psf
CLADDING
'PARTITION 10 psf
TOTAL 22.8 psf
AREA 479.5 sf
LOAD 10.9 k
TUNING
ROOF 1k
2ND FLOOR RISE 0.22 k
2ND FLOOR 0.38 k
1ST FLOOR RISE 0.22 k
1ST FLOOR 0.71 k
1ST FLOOR DROP 0.22 k
TOTAL 3k
TOTAL BUILDING WEIGHT 25.7 k

Existing Load Takeoff

References | System: Comments
sumbetions ¢ Soe Class @ D
Risk CaTewowry T/
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ARCE 453/460
Building 21- 122E. Cal Poly By: S0 sweer o of 81
San Luis Obispo, California 93410 (IBC 2012)
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References | System: Feame BAmavas

Comments
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72 n| 1 N12 172 0 |-3941e3
13 |1 N13 299 0 |4188e3
14 | 1 N14 3 001 |-2.172e3
15 |1 N15 1015 | 001 |-2.328e-3
16 |1 N16 1.015 0 |-6.475¢-4
17 [ N17 1015 0 [2943e3
18 |1 N18 1.069 0 |-9.297e-4
19 |1 N19 1069 | -003 |-2.022e-3

RISA Analysis - Lateral 18




References

MODULAR HOUSE SENIOR PROJECT  CODE.

ARCE 453/460

Building 21- 122E. Cal Poly

DATE.

San Luis Obispo, California 93410 (IBC 2012)

By: KC  sheer 47 of 81

Comments

System: Modular House Grid B Flexible Diaphragm
Loads Applied
2K 2K
2k 2K
2k R
3k 6k Bk 2K
2k 2K
Deflections
([} .| JointLabel %{in] Yin} | Rotatio
YA N 0 0 |-735383
2 |1 N2 167 0 |607163
” s ” z
0 1K N3 272 0 |222583
NZ}’& N> manE] 1 NE 387 0 | 534883
) ; 5 |1 N7 0 0 |-7.89503
NzgA NZiA NZZ |1 N8 177 0 |519563
l A N3 TR ) 272 0 |-1.09263
7 N28 : . =] 1 N10 357 0 |-5357e3
N7Z5A N2) N33 =g 1 B 0 0 [G630e3
ENEE Ni4 185 0 |-3457e3
43 | 1 M15 77 0 |-127263
1 2 |1 Ni6 354 001 |-5.26263
[ a3 1 118 0 0 |9715e3
o |NIBA x IN22 NZ9 TE OEE) 84 D |323663
i N7 15 |1 120 27 001 |-229183
ny | K N21 368 -001 | 65303
M7 H / vl T K N17 844 0 |-443603
w . 18 |1 N1BA 308 007 | -7 3564
i/ 19 |1 N21A 942 0 |<4541e3
{ }.f 20 1 N22 909 [ 770184
/ / 21 | 1 N25 764 002 |-1241e3
{ ) f 22 | 1 NZ6 798 002 |-152903
Ny L 2Ky U /NZI 22 |1 1928 754 002 |-1109e3
[ g N 24 |1 N29 796 002 | 1563
R [} ﬁ_”__y‘-)‘; NZo a5 |1 NZSA 898 0 | 436664
/ 25 |1 NZBA 391 0 7818-5
N2 . /Ne -l Ni9 2|1 W27 # O
"/ 28 |1 N28A 898 0 447364
NI 4 N7 | NI8 20 |1 1029A 91 0 |754605
e hac & 30 |1 N30 80 0 |-69568-7
a1 |1 (EQ 06 002 |-24050-4
2 |1 N32 891 002 |656105
CCi 1933 386 -002 | 239704
K RE] 591 002 |-1.04584

RISA Analysis - Lateral 19

Comments

MODULAR HOUSE SENIOR PROJECT  CODE: DATE:
ARCE 453/460
Building 21- 122E. Cal Poly By: KC  sHeer 48 of 81
San Luis Obispo, California 93410 (IBC 2012)
References System: Modular House Grid B Flexible Diaphragm
Moments
0
0
0.1 01 0 a1
-1 a1 -4
0 0 0 02
=2 -2

2k

3k

Shear
0
0 Q
0 0 0
0
0 0 0

Muax =
~7 € kF

RISA Analysis - Lateral 20




Comments

MODULAR HOUSE SENIOR PROJECT  CODE: DATE:
ARCE 453/460
Building 21- 122E. Cal Poly BY: _KC _ sHeeT 49 of 81
San Luis Obispo, California 93410 (IBC 2012)
References System: Modular House Grid B Flexible Diaphragm
Axial
o
0 0.1 0
0
1] 0 ¢
0 0
2k 0 2k 0.1
0 -1
01 ok 2k 01
1 11
0.1 i
) 2k__ 401 ) p3
3K 2 K 10 ek e E— — 3
. 2
2 2K ?3 — 2k
-5 =7
P2 ‘;
oy -6 oy 12

RISA Analysis - Lateral 21

References

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

CODE:

(IBC 2012)

DATE:

BY: KC SHEET 50 of 81

Comments

System: Modular House Grid B Rigid Diaphragm
Loads Applied
2k 2k
2K 2K
.2k N
3K 6k Bk 2K
.2k 2K
& Sory
> A s
Deflections
JOH®E L | JointLabel Xfin] Yfin) | Rotatio
Nzo g T 0 0 | 735003
NZ? & l 3 N2 167 9 |607103
v 3 N3 272 0 | 222503
N26A Nz9p N32 ' E on 387 o | 534963
N3¢ 5 |3 N7 0 0 |-7805e3
; T E 3 77 D |-6.05e3
NZ5A N23A NZ) N32 TE ng 272 0 |-).002e3
* =8 |3 10 357 D | 535703
9 |3 i3 ] 0 |963983
10 |3 Nid 165 0 |-3457e3
T E N15 27 0 |12i2e3
2] 3 N16 354 001 | 526263
172 3 N19 0 0 9715e-3
2 S N»N '?A 2k N2 N7Z6 NZd 4 |3 N0 84 D |-323003
NZS 6 |3 NZ0 77 001 |-2201e3
i 2% & 2k NZE T E 21 368 007 | 55303
NI N2lh / g 17 |3 W17 a4 0 |443603
W |3 T1aA 908 601 | -73564
19 3 N21A ne2 0 -4 54183
l, 20 3 N2Z 808 0 770104
/ J /’ 21 |3 3 764 002 |-12418-3}
/ é / / 2 |3 NZ6 o8 W02 |-152983
/ NI / 2 |3 NZ8 704 ~062 |1 10963
NY | [ &K __py / Nf(’ i N/z | 24| 3| wes 796 | 00z | 1563
N3 l v ‘ % |3 Ti25A 898 5 | 430604
ak ok | 6k | IS 2k 26 |3 H26A 301 0 | 73in6
Ll f ' '1 »q.——' — | N2e 27 |3 W27 30 0 |6697e7
‘ 3 f ) i E 1iziA 308 0 |447304
NZ / Ng + 2k__,| [NI¥ 2 /q % | 3| heo 301 V75455
/ j E 1730 5 0 |695e7
/ ) | T (ED 886 002 | 240504
N , R N? VS %M.’-!. > Nig 32 |3 H32 91 002 | 65615
O 1i33 736 002 |-2392e-4
e IE] 391 002 |-1.0968-4

RISA Analysis - Lateral 22




MODULAR HOUSE SENIOR PROJECT  CODE!

References

San Luis Obispo, California 93410

ARCE 453/460

Building 21- 122E. Cal Poly

DATE:

BY: KC

(IBC 2012)

System: Modular House Grid B Rigid Diaphragm

sveeT 51 of 81

Comments

Moments
¢
0
01 0.1 a 01
-1 al -1
0 0 0 a2
=2 2

0
0 0
o 0 0
0 0
o 0 0
2K 2K 0 0
—ﬂl — .
T, 0
0.2 0.2 2K 0 2k 0
— Y
-3
I
|
02 2% Jlo2 b2 )2
— 4 g
“L‘ 1 i
3k 0.2 6K 4.4 Bk
Chgee o BT S LS D~ o N LS Ey
-4 il -3
3 0.3
®
p3 4.2
? i

M Max =
2.6 ML

RISA Analysis - Lateral 23

MODULAR HOUSE SENIOR PROJECT

References

ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

CODE:

(IBC 2012)

System: Modular House Grid B Rigid Diaphragm Analysis

DATE:

By: KC  sHeeT 52 of 81

Comments

Axial
0
0 0.1 0
0
o 0 0
] 0
2k 0 2k 01
0 =1
0.1 2K 2k 0.1
2k 01 3
-1 03 =3 |
- - 4 {
3k e o ok = Tl
1 i -3 %
)2 2': 2 = . s v
-5 - 'z;‘():
B J
2 15
-53 s -3 sy 42 -12 ‘ o

1.3

RISA Analysis - Lateral 24




MODULAR HOUSE SENIOR PROJECT

ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

CODE!

DATE!:

RISA

(IBC 2012)

4/20/17

Bv: (YL sneer 53 of 81

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

CODE!

DATE: 4/20/17

RISA

(IBC 2012)

BY: (4. sHeeT | 54 of 81

References | System: Line “C” RISA Analysis — Tributary Area Comments
DL
| | Model
- o i P S
) M Py - >,
. -t
- . Joint Label X [in] Y(in] | Rotatio... |
I N 0 0 |-2129e-3
E | | N2 0 0 |-1.654e-3
1 , N3 0 0 |-1627e3|
| | | N4 028 0 |4788e4|
S I S i N5 029 0 | -5.56e4 |
4 | NG 0 0 |-2255e-3|
| I | |‘ NT7 04 0 |5327e4|
\ | I N18 04 0 |-3.655e-4]
! | ‘} _' N19 04 0 [-1.698e-4|
5 N20 06 0 | 459256 |
" J N 06 0 |1.177e5
Lo h — N12 06 0 [-1918e5]
4 N13 106 0 |-1.743e5
N14 06 0 |-331e6 |
N15 06 0 |-3.15e7
N16 06 0 |-181de7
NA7A 06 0 |1535e7
N18A 06 0 |-6.127e7
N19A 06 0 |-427e7

Deflected Shape

RISA Analysis - Lateral 25

References | System: Line “C” RISA Analysis — Tributary Area Comments
{ o7y lmm
i I
; Shear:
y Vmax = 0..374k
|
|
i
Moment:

Mmax = .749k-ftk

¢ >
rii.' ()

RISA Analysis - Lateral 26




MODULAR HOUSE SENIOR PROJECT  CODE!:

San Luis Obispo, California 93410

DATE!

ARCE 453/460

Building 21- 122E. Cal Poly RISA

4/20/17

By: (KL sHeer 55 of 81

(IBC 2012)

References | System Line “C” RISA Analysis — Stiffness Comments
= B (13 ()
e i
| |
- — iy Model
|
|
f
" b;m; _— ] b.‘:,‘. oy L’i!‘!“
;‘*‘_ . »'.‘_ s :l—’lf?«——?-""n
A o
Joint Label X[in] ¥Yiinl | Rotatio...
|id N1 0 0 [-2694e-3
e N2 o 0 |-1.974e3
‘ N3 0 0 [-192e-3]
N3 034 0 |-5.639e4
{ N5 034 0 [-7.155e-4
\ NGB 0 0 |-2857e-3|
HE ' s N17 05 0 |-8.028e4
Nig 05 0 |4533e4
‘ N19 051 0 |-2698e4
: ' N20 076 0 | 6514e6
| I N1 076 0 |-166e5
' ‘l l N12 076 0 |-1.968e5
® —l N13 076 0 |-3.034e5
f [ L N14 076 0 |[-4.402e-6
e f ! 1 » N15 076 0 -4.766e-7
A N16 076 0 |-1.033e7
N17A 076 0 |-1.983e-7
N1BA 076 0 |-4767e8
N19A 076 0 |-1.084e6

Deflected Shape

RISA Analysis - Lateral 27

MODULAR HOUSE SENIOR PROJECT  CODE:
ARCE 453/460

San Luis Obispo, California 93410

References

System:

DATE: 4/20/17

Building 21- 122E. Cal Poly RISA

BY: ()N~ SHEET! 96 of 81

(IBC 2012)

Line “C” RISA Analysis - Stiffness

Comments

wid

< ¢
e 140 HIA

D Y

Shear:
Vmax =
0.476k

Moment:
Mmax = .953k-ftk

RISA Analysis - Lateral 28




MODULAR HOUSE SENIOR PROJECT  cope:_ ETABS DATE: 04/24/2017
ARCE 453/460
Building 21- 122E. Cal Poly sy: SD  sneer 27 of 81
San Luis Obispo, California 93410 (IBC 2012)
Elevation on Line 1
(c) B (A) C) (B ) A
[ 1 1 1 1 { 1
. HSSS5X3X16 Roet Rise Reot Rise
> HSSSLKG g Ryl Framing Rfat Framing
5 Roof Drop Agat Oiop
g ¢
- HSSSXIX W14 Level 2 Rise W I , __iqvel2 Rise
|
= = HESIXIX V6 g Level 2 Framing | Lvei 2 Fiaming
- i
g 1
¥ g g |
g g 1
§ 4
— HESSXXWIE o LeveltRae il Leval 1 Rise
- HESAXINWIG _% g Level | Framimg ‘ / Level \ Framing
g /
§ —>Y é A Feundation Rise 1 Fonndahon Risk
A A Lave! 1 Drog Laved | Drop
Elevation Deformed Shape

LEVEL Displacement
(inches)
Roof Rise 0.340
Roof Framing 0.340
Level 2 Rise 0.331
Level 2 Framing 0.316
Level 1 Rise 0.195
Level 1 Framing 0.176
Level 1 Drop 0.000

ETABS Comparison - Lateral 1

MODULAR HOUSE SENIOR PROJECT  cope;_ ETABS pAaTE:  04/24/2017
ARCE 453/460
Building 21- 122E. Cal Poly By: SD  sueer 08 of 81
San Luis Obispo, California 93410 (IBC 2012)
e ( B (A ) c (B A
1 1 ) 1 1 ; 1
é ? Rost Rea
2 Roof Rme ‘om’ -
E 0 002 T Amg Reof Framing
8 5
| — = = ——— Level 2 Rise. 512_’,-‘)2 scmmmulll | 2 01 Level 2 R
N "—l r.‘i?s
i z o == 71__] Letew 2 Framing ”’“ﬁ_- Level 2 Framing
‘ | s
i o055
| o002
[[ :—: B ‘! Lewel | Rise Lewvel | Rise
[ I = 2
; o I
=t - T L_l 026 = ’
| 7‘“’1’ ¥ :JMRn Founaaton Rive
& g — Lwvel 1 Divp Level t Diop
Shear Moment
MAX (+) MIN (-)
Shear 0.87 kips
Moment 1.18 k-ft 1.25 k-ft

ETABS Comparison - Lateral 2




MODULAR HOUSE SENIOR PROJECT  cope: ETABS
ARCE 453/460
Building 21- 122E. Cal Poly
San Luis Obispo, California 93410 (IBC 2012)
Elevation of Line 2
C B ( A &
2 2 2 2
l |
g g |
g g
is IISESXZX]/!E E H588X3X3/16 g Root Fiamng t
5 _ é
B o HSSﬁXinf\Qﬁ. Lewel 2 Flaming ’
| (
L HESSXIAVE ;é»— HSSSXXI6 o Lewat ¥ Framieg | }
of o g I
'é“ il § i Foundaten fine L) Yy ‘
] # /
\ /
A A A Lewel ¥ Drep !‘
Elevation

DATE.

04/24/2017

Bv: SD sneer 99 of 81

Deformed Shape

LEVEL

Displacement
(inches)

Roof Rise

0.340

Roof Framing

0.340

Level 2 Rise 0.331
Level 2 Framing 0.316
Level 1 Rise 0.195

Level 1 Framing

0.176

Level 1 Drop

0.000

ETABS Comparison - Lateral 3

St Framing

Tdst Diop

Lepui 2 Rise

l»‘m 2 Framing

f Fewndatian Alse

L Lavat § Ditp

Foundalion Diop

MODULAR HOUSE SENIOR PROJECT  cope:_ ETABS DATE. 04/24/2017
ARCE 453/460
Building 21- 122E. Cal Poly By: SD  sueer 60 of 81
San Luis Obispo, California 93410 (IBC 2012)
C B ) A (& B ( A
é ”
| § 000
‘3 [0 003 0.004 24 T
= . Roof Framing 0 s 2003405t Framing
g Ssom o to8)| omg:;
0 004 -0.007
g i
Level 2 Rise 0033 s 1 0 0325V 2 e
%6 3 ]ou ¥y
L% 1 Leval 2 Framing Level2 Framing
'0 L] n
po2 '
!_ Level 1 Rive ar
L g — H: & :!\ Levw! § Framing Level 1 Framing
= Y | I Foundation R ¥ oundaton Rive
‘l :::{'s
|24 Lavel | Digp
& A— Level 1 Drop

Shear

Foundalion Drop

MAX (+)

MIN (-)

Shear 0.68 kips

Moment 1.18 k-ft

1.18 k-ft

Moment

ETABS Comparison - Lateral 4

Foundation Drop




MODULAR HOUSE SENIOR PROJECT  cope:._ETABS DATE: 04/24/2017 MODULAR HOUSE SENIOR PROJECT  cope: ETABS DATE: 04/24/2017
ARCE 453/460 ARCE 453/460
Building 21- 122E. Cal Poly By: SD  sneer 61 of 81 Building 21- 122E. Cal Poly By SD  sueer 62 of 81
San Luis Obispo, California 93410 (IBC 2012) San Luis Obispo, California 93410 (IBC 2012)
Elevation of Line 3 : | .
‘ ( B { A & B A
(& ] (B A C B LA 3 % ) ' 3 ‘ 3 3
L 3 3 3 3 3 43 »
Roof Rize Resf Rise g s :3: 5 ;
" . oct Framing :_ e = = P— 2 Rool Framing
HES5XIKI 16 wsssxane Rool Fram| Hopl Framing 20 e p o 1 g
g - ,g " =4 s Roof Drop L9 cact 0021 Roof Drop
g.__ MssSXVIS __Ef Root Drop fobiDmp I
5 é % Level 2 Rise Leved 2 Rise
§ T Level2 Rise | Lejei2 Rise e
o - e —— Level 2 Framing OCE‘_ sl } 0 034%vel 2 Framing
HSSSX3X3/16 " Level 2 Framing .4 Lepwi 2 Framing | I [
| | ;
| i
" - o , } ! p o ! m (o
/ ‘ ,- |
2 & =
% ¥ ? /’ f/ I'l ] Level | Aise Level 1 Rise
Level 1 Rise ] 'f‘ l‘""”n" J“ 7%7 — — :gL = f A Level1 Faming ol:J_v_ — ‘ o Levat | Frameg
| M 3 — e ar
= e = e f I‘ ————— 3 —— 7' R .—L Y —_1 ‘ | Foundatisn Rise S 1 r Foundation Rise
g g . ’ ’ " .n* a'-u’ lnFs) 5
g— ] & Foundalisn Rise 7 T / | Fawndaton Rise B B |
% ! % é ’7 ’ ! Ii = = s el “.—J Lot ¥ Droe 0“104‘., ——— ’/,44 Level } Drop
Hssesxae x Lewe! | Diop ;___ e — I ‘Ll Level 1 Diop ) osd q }r/" oo
; _!J' ) = _! p= & Foundation Drop. ! ] Foundation Diog
::—'; L é_] Faundation Diop i '!: Foundation Drop
] : Shear Moment
Elevation Deformed Shape MAX (+) | MIN(-)
- Shear 1.22 kipé ]
LEVEL Displacement
(inches) Moment 1.70 k-ft 1.74 k-ft
Roof Rise
Roof Framing 0.367
Level 2 Rise ---
Level 2 Framing 0.355
Level 1 Rise ---
Level 1 Framing 0.168
Level 1 Drop 0.057
ETABS Comparison - Lateral 5 ETABS Comparison - Lateral 6




MODULAR HOUSE SENIOR PROJECT  cope;_ ETABS DATE. 04/24/2017 MODULAR HOUSE SENIOR PROJECT ~ cope:_ ETABS DATE: 04/24/2017

ARCE 453/460 ARCE 453/460
Building 21- 122E. Cal Poly By: SD_ sneer 63 of 81 Building 21- 122E. Cal Poly By: SD  sneer, 64 of 81
San Luis Obispo, California 93410 (IBC 2012) San Luis Obispo, California 93410 (IBC 2012)
Elevation of Line 4 ‘ N : ‘
c ) B L A, C) B A
x 3 A ( B f \ - k :
: P 4 ] | s ; |
4 4 ! 4} 4 4 |
Root Rize ) Reol Rise
Rool Rise _ RootRise . 5 2
3 3 8 4
: = Rool Framing = | 5= < Rool Framing
HSS5XIX16 MESSXIXV1E Rool Framing | Restrrameg s _i
£ - 4 — oot 000 u
g é Rool Drop 80078 N ) =laein Rest Drop
g - - HSS55X3X3/16 q Roof Drop Redt Diog ol
z 0003
= © >§ 0.004 hors
% 5 ¢ Level 2 Rise Levet 2 Rise
= evel 2 Rite elel2 Rise .
L3R Lefel2 R p p 2 5
lrm——— e == crme— et | WL U BT 90382 0,634 2 Framing
p 33 ; e M5
- _ hsssXIXaNe HSSSXIKHG. doaz e ’ Lefot 2 Prammng
|
| ||
= / / { 1&.‘
g |
- e £ / / o o7t 1| Lever tRise Lovel T Rine
g P
é é Level § Riss I, / ! evel 1 Rhe ‘ . |
? % l' __Q — e — QE Level § Framing Level 1 Framing
/ | T——— ! l 193¢
L NSSSKINE | Lovert Froming f {, —— .;1 Level 1 Framing '
U % { f | —_y Found #ien Rise Y f Foundatise Rive
| i | - | e ] |
PN | A1 Foundation Rise | v | / Foundation Rise F—— - | ]
I 8 | ——t - A Lavel 1 Oro, 3 | — Lewst § Orop
? , I I i . ’ 1 /// 8%
o— HESSXIXMIG " A - tever1oron } — "I .L HINENERS, 2300 238 -
; ‘.3‘ ' & ’L ¥ tundaban Drop 4 Foundation Drop
;;: L g | FiundiionBion 'L ‘t Foundation Drop
‘ . Shear Moment

Elevation Deformed Shape

MAX (+) MIN (-)
Shear 0.83 Kips
Moment 1.03 k-ft | 1.04 k-ft

LEVEL Displacement
(inches)
Roof Rise —

Roof Framing 0.378

Level 2 Rise -
Level 2 Framing 0.364
Level 1 Rise o
Level 1 Framing 0.163

Level 1 Drop 0.037

ETABS Comparison - Lateral 7 ETABS Comparison - Lateral 8




MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

Elevation of Line A

CODE:

ETABS

DATE:

04/24/2017

sy: SD

SHEET |

LA A A A
§ 2! 3 $
" HISSXINIIE
1 —
a
4 o l‘S}“I\\lII MESAX NN
:
5
g
a -
: s
2 123
] : . -
g B 5 5
& 8 8
¢ 4 2
B S
3 4
£
HESSUELEIA
o mpes. ”
v
g |
% MSSIEINM IS HSS5X3X316 !
*
|
Z
e
al H
@
b4 8 " -
3 F E
g ] E]
] g
a 4
4 £
MESSHAX NS
. 4;
i |
a -] HSSSXIX311E HASIAIME
g e S M. L. —
b4 4|
g H :
2
. X a a
s ? "8 5
¢ @
I
E 3 2
A A
1 4
I
' i
NE—— bt | ———
) |
| ;
|
| |
1 |
| |
|
|
|
|
]
4 )
|
¥ ! ~T1
l x {
/

Deformed Shape

(IBC 2012)

PostBar
Roof Framing

Rool Diop

Lot 2 Rnx

Level 2 Framing

Lovel | Rise
Level § Framing

Foundation Rise
Lovel | Drop

Foundaton Orop

!
Lowsd ¥ Rise

- f Vel ¥ Framing
|

| Foundatnn fine

Fendanin Oog

65 of 81

LEVEL

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

cope: ETABS

DATE; 04/24/2017

By: SD  smeeT 66 of 81

(IBC 2012)

A

Displacement
(inches)

Roof Rise

0.412

Roof Framing

0.411

Level 2 Rise 0.408
Level 2 Framing 0.399
Level 1 Rise 0.232

Level 1 Framing

0.199

Level 1 Drop

0

ETABS Comparison - Lateral 9

e
Al A
1 3
. Roof Rise
i
4
L]
s 3
s - ey WostPumey
i
kot Reol Drop
001
1 7STE4
P 006 -0 007)
g
— — — —— Lol 2 Fae
’1 s I
dagy 2 &
= == <3 e = e — Leve! 2 Framin, 0
- _' :
| |
076
2 { |
'.}l‘ ld“‘
l “ ] ' ‘
- | |
- —_— r_.. | ] | Lot t Fme
- il
[l » :
1’ == — L) Leved Fumeg
1u:nn| - -
| faly { |
— X Lasuton e
346 | nnl
(| | ,
ot 1 0
& — Y
Foundahon Orop
A LA
| {4
®
a
4 ——f Ryl Rne
POt 0009
r
-
oon 2 — e Root Framing
3500 o0y i
30 Y oonld
- -
|
|} Roof Diop
i Leve 2 Rae
o
I | e X Framing
» 2% Level | Hiss
(/

Moment

Level | Framing
»

Foundation Rese

Level1 Drop

Foundalion Drop

MAX (+) | MIN ()

Shear 1.10 Kips

Moment 1.43 k-ft | -1.49 k-ft

ETABS Comparison - Lateral 10




MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410

Elevation on Line B

CODE!

ETABS

DATE:

(IBC 2012)

" . . =
B B B | B
2 3 4
5 HESIXIXINE e Roof Rise
e a
g g
g |
<) _HSSSXIXIME AR _ HESBOXNE o WSSO MY - Roof Framing
a H
g |
g &
= ¥l _ HSssXaxyie & Aoorowop
A
a %
5
£
4 3 ¥
& 5
A a2
2 2
3 =
__Hsssxixane € g Level2 Rise
) id
] 2
g &
] HESLORVIE % HSS5X3X118 Level 2 Framing
g S
Ed ] -
a8 ﬁ ,:.
b 8
§ g g
3 s
. MAS XIS g‘ Lowwd § Rise
r -4
g | ¥
g
Bl Msssxxane % UISIXVIE NESIRTUVIO Lovel § Fiaming
- - -
g g 3
al X a g Faundation Rlae
3 2 g
b4 ¥
i 4 e HESIXIANIE ) Level 1 Dvop
§ i
¥ é Foundation Drop
& &
i 3 B
- \
3 4
Fast Rne
Heol Frammy
E 03¢ Drop
|
|
i ‘ et 2 ur
e — e —— ,t Kreut 2 Fiamey
|
| |
| J |
| I l
| i | |
| {
| ,'I | |
4 { {
| | { J
+ — b ! Lovel 1 Rise
| |
l ‘ , f
| | il b Lot ) Framing
2 e e i =
| f | o
I ! ( |
A { I Foundanon isa
J
Level 1 Dro
4 4 f — ’

Deformed Shabé

04/24/2017

By: SD  sneer 67 of 81

LEVEL

Displacement
(inches)

Roof Rise

0.324

Roof Framing

0.324

Level 2 Rise
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Level 2 Framing

0.310

Level 1 Rise
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Level 1 Framing

0.162

Level 1 Drop

0.042
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(IBC 2012)

B B
[ {
Real Riae
3
) & B
}l ] poar 2
—— 3 L ReofFraming
g 3
. <
any A
Re#t Disp
L
&
q
060t 090
3 2oy 0
Level2 Riss
llm & Jm 2
i L2 = | — Lew#d 2 Framng
| hi
[ojrs» o152
s
2
1 - 31 —ee——
= i ket R
fj.u 2 ) 2
¥, = e 2. Lavel ) Framing
—
[ |
pt-n % Foundaton fisa
{230 a3e uu[
| -
|
—

a0

29302
==

Shear

900
® 9

—) (T

LD

o067

i s ) Level i Diop

—

s an
Diop

iR
Rool Rise
Raot Framing
005y
# D6 Raot Diop
2
0 04|
[OEL T

A
%
i § 9 108 val 2 Framing

T 3541

Level | Rise

Lewel 1 Fiaming

Foundalion Rise

Lewel | Dip

1o
Foundation Diop

DATE:

04/24/2017

sBy: SD sueer 68 of 81

MAX (+)

O

MIN (-)

Shear

1.10 kips

Moment

1.40 k-ft

1.18 k-ft

ETABS Comparison - Lateral 12




MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly
San Luis Obispo, California 93410
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LEVEL

Displacement
(inches)

Roof Rise

Roof Framing
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Level 2 Rise

Level 2 Framing

0.204

Level 1 Rise

Level 1 Framing

0.125

Level 1 Drop

0.039
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DATE: O4 = 25- 201 F
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Building 21- 122E. Cal Poly gy SO sneer 79 of 81
San Luis Obispo, California 93410 (IBC 2012)
References | System: Phase 2 Stairs Code Compliancy Comments
1011.7 ]
Construction
-> Stair shall not be more than a 2%
- Water shall not accumulate on landing
Vertical Rise
1011.6 - Flight shall not be less than the stairs between Floor/ Landing
Landings
- Shall not be less than the stairs
- Where stairway has a straight run the depth need not exceed 48 in
1011.3 Headroom
- Clearance not less than 80 in
1011.5.2 Riser Height
- - max: 7 in, min: 4 in
Tread Run
=2 min: 11 in
Handrails
- Section 1014
1014.3.2 > Height 34” to 38"
1014.2 - Graspibility: Type 2
- Continuity: Continuous (no exceptions)
1015.2 Guds

- Required
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References | System: Comments
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ID Task Task Name Duration Start Finish ‘ March 2017 April 2017 May 2017 ‘ June 2017

©® Mode 27 21 s 18 l11]1al17]20]23/26/29] 11 4|7 10/13/16/19/22/25 28] 11 4|7 [10l13/16]19/22/25/28/31/3) 6] 9/l12]15/18]21]
1 - Modular House 47.88 days? Sun 3/19/17 Tue 6/13/17
U I
2 - Preconstruction 32.88 days? Sun3/19/17 Thu5/18/17
U I
3 - Permitting 14.38 days Tue 4/18/17 Sat 5/13/17 Permitting
U I
4 EH wm Approved Mock-Up 2 days Tue 4/18/17 Fri4/21/17
Approved Mock-Up g
5 -y Complete structural analysisand 5 days Wed Sun 4/30/17
design 4/19/17 Complete structural analysis and desig -
6 - Complete Drawing Set to Kevin 1 day Sun 4/30/17 Thu 5/4/17
Complete Drawing Set to Kevin Ty
7 - Approved/ Reviewed Permits 6 days Thu5/4/17 Sat5/13/17
Approved/ Reviewed Permits T H
8 - Site Investigation 18.88 days Sun 3/19/17 Sat 4/22/17
U i
9 v Exisitng conditions survey 1 day Sun 3/19/17 Sun 3/19/17
sitng conditions survey
10 |« =5 Submit Jobsite Hazard Analysis 1 day Fri4/7/17  Frid4/7/17 l
(JHA) Submit Jobsite Hazard Analysis (JHA)
11 |[EE s Complete necessary training for 3 days Tue 4/18/17 Sat 4/22/17 l
hazards Complete necessary training for hazards %=
12 = Preconstruction Management 21.25 days? Sun4/9/17 Thu5/18/17 Preconstruction MamJgement
i I
13 |« =g Material QTO 2 days Sun 4/9/17 Mon
4/10/17 Material QTO
14 -y Material Selection 1 day? Fri4/21/17 Sat4/22/17
Material Selection ~
15 - Supplier Pricing 2 days Sun 4/30/17 Fri5/5/17
Supplier Pricing ¥ o
16 -y Conceptual Estimate 1 day Fri5/5/17 Sat5/6/17 l
Conceptual Estimate
17 -y Secure Funding 1 day Sat5/6/17 Sun5/7/17 l
Secure Fundirw 1
Task Inactive Task Manual Summary Rollup s External Milestone o Manual Progress
. . Spllt (R RN RN RN ERRRRERERREY Inactive Milestone Manual Summary M Deadline @
Project: Modular House Workin . _ B
Date: Wed 5/3/17 Milestone 4 Inactive Summary I I start-only L Critical
Summary = 1 Manual Task [ I Finish-only | Critical Split
Project Summary [ I Duration-only External Tasks Progress

Page 1




ID Task Task Name Duration Start Finish ‘ March 2017 April 2017 ‘ May 2017 ‘ June 2017
O  [Mode 271258 11]1al17]20/23 /26290 11 4|7 10/13/16/19]22/25 28] 171 4|7 10[13/16/19]22/25/28[31][3 6|9 /[12/15/18]21]
18 - Material Purchasing 5 days Sun 5/7/17 Thu5/18/17
Material Purchasing
19 = Construction & Repairs 28.5days  Sun4/23/17 Tue 6/13/17 Const ructioJ\ & Repairs
) 4
U I
20 - Demolition 11 days Thu5/4/17 Sun5/21/17 J Demolition
i
21 - Clean work space (rat droppings, 1 day Thu 5/4/17 Fri5/5/17
scraps, garbage) Clean work space (rat droppings, scraps, garbage) 7
22 -y remove damaged and vandalized 1 day Fri5/5/17 Sat5/6/17 l
signs remove damaged and vandalized signs
23 — hard demo 4 days Sat 5/13/17 Sat5/20/17 L
hard demo T
24 - Prep structure for repairs and 1 day Sun 5/21/17 Sun5/21/17
additions Prep structure for repairs and additions 7 |
25 - Deep clean 1 day Sun 5/21/17 Sun 5/21/17
Deep clean T |
26 - Concrete 8 days Tue 5/23/17 Tue 6/6/17 Concrete
4
i
27 - Layout 2 days Tue 5/23/17 Sat5/27/17
Layout ¥
28 -y Install metal decking 2 days Sat 5/27/17 Tue 5/30/17 l
Install metal decking ¥
29 - Install Formwork 1 day Tue 5/30/17 Fri6/2/17
Install Formwork 7
30 - place, pour and finish concrete infill 1 day Frie/2/17 Sat6/3/17 l
1 place, pour and finish concrete infill 1 N
31 -y concrete cure time 1 2 days Sat 6/3/17 Tue6/6/17 l
concrete cure time 1 h
32 - place, pour and finish concrete infill 1 day Frie/2/17 Sate6/3/17 i
2 place, pour and finish concrete infill -
33 -y concrete cure time 2 2 days Sat 6/3/17 Tue6/6/17 l
concrete cure time 2
34 -y Steel 28.5days Sun4/23/17 Tue 6/13/17 Steel
U I
Task Inactive Task Manual Summary Rollup s External Milestone & Manual Progress
. . Spllt (R RN RN RN ERRRRERERREY Inactive Milestone Manual Summary M Deadline @
Project: Modular House Workin . _ B
Date: Wed 5/3/17 Milestone 4 Inactive Summary I I start-only L Critical
Summary = 1 Manual Task [ I Finish-only | Critical Split
Project Summary [ I Duration-only External Tasks Progress

Page 2




ID Task Task Name Duration Start Finish ‘ March 2017 April 2017 May 2017 ‘ June 2017
©® Mode 2712158 f11]1al17/20]23]26/290 1/ 4|7 1013/ 16]19]22]25/28/ 11 4|7 10/13[16/19/22/25/28[31]/3 6/ 9/[12]15/18]21]
35 |E wm Signage Design 5 days Sun 4/23/17 Tue 5/2/17
Signage Design
36 - PreFab Steel Guardrails 5 days Fri5/19/17 Sat5/27/17
PreFab Steel Guardrails -
37 - Reinforce super structure 2 days Tue 5/23/17 Sat5/27/17
Reinforce super structure ¥
38 - Weld Plates at exisitng structure 2 days Tue 5/23/17 Sat5/27/17
Weld Plates at exisitng structure 7
39 - Erect Steel Guardrails 5 days Tue 5/30/17 Fri6/9/17
Erect Steel Guardrails T
40 - Make Connections (Bolt / Weld) 3 days Fri6/9/17 Tue 6/13/17 l
Make Connections (Bolt / Weld)
41 - Finishes 3 days Sat 5/27/17 Fri6/2/17
42 - Paint layout, tape and surface prep 1 day Sat 5/27/17 Sun5/28/17
Paint layout, tape and surface prep 7.
43 -y Paint 1 day Sun 5/28/17 Tue 5/30/17
Paint -
44 - Paint Finish 1 day Tue 5/30/17 Fri6/2/17
Paint Finish
45 - Post Construction 1 day Thu 6/15/17 Fri6/16/17 Post Construction
Ay
46 - Closeout 1 day Thu 6/15/17 Fri6/16/17 Closeout
™
47 - As-Built Drawings 1 day Thu 6/15/17 Fri6/16/17
As-Built Drawings
48 -y Project Contact Sheet 1 day Thu 6/15/17 Fri6/16/17
Project Contact Sheet %
49 - Necessary Inspections 1 day Thu 6/15/17 Fri6/16/17
Necessary Inspections ¥

Project: Modular House Workin
Date: Wed 5/3/17

Task

Split R E NNt ItIaIL
Milestone 4

Summary =1
Project Summary [ l

Inactive Task

Inactive Milestone

Manual Summary Rollup se—

Inactive Summary
Manual Task

Duration-only

Manual Summary =1
I I start-only L
[ I Finish-only |

External Tasks

External Milestone o
Deadline
Critical

Critical Split

Progress

Manual Progress
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