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Modular House Project Narrative
Senior Project - Spring 2017

Completed by:
Kevin Chiang - Spencer Dilley - Sarah Dowthwaite

Trevor Houghton - Ryan Lefebvre - Michele Leung
Cameron Lober - Chris Martinez - Katie Mayer

February 24, 2017

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 )

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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San Luis Obispo, California 93410

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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'ROOF
|STRESSED SKIN PANEL 10 psf
|PARTITIOMN 10 psf
TOTAL 20 psf
|AREA 427.5 sf
|Load 8.55 k
|
|
'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
|
15T FLOOR
'1/2" PLYWOOD SHEATHING -FLOOR 1.6 psf
3/8" 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 3 k
TOTAL BUILDING WEIGHT 25.7 k

Existing Load Takeoff
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N1 0 0 15677e-3| ;.
N2 -03 -005 |4.753e-4
N3 -006 S01  |-2.829e-3)
N4 019 013 |3543e-4| :
N7 0 0 1677e-3|
N8 -031 -008 |5.002e-4 |
N9 -006 ~019 |-3.037e3
N10 073 -022 |-3357e3| -
N13 0 0 1249e4|
N14 02 ~009 |-2.936e-3
N15 007 -017 | 3519e-3|
N16 ~096 019 |3598e3| i :
N18 0 0 -2.527e-3
N19 02 S005 | 2812e-3 froi e
20 009 -008 | 2.13%e-3
N21 022 ~01  |-6.108e-4
N17 -042 -019 [-1.903e-3
N18A 055 S021 | 6.512e-3
NZ1A 167 ~029 |2688e-3
N22 055 S031 | 6.821e3
N25 ~086 ~026 |-6501e-3
N26 015 -026 |-2271e-3|~
N28 ~086 -016 |[5.319e-3|
NZ9 167 ~016 |3 288e-4 |
N25A 029 -021 | 2.904e-3
N2BA -019 ~021 | 6066e-4
N27 ~02 S021 |-1.802e-4
N28A ~043 031 |-1.331e-3
N29A 019 ~031 [-3.041e4
N30 - 02 -031 6 688e-5
N31 019 ~026 | 4.484e-4
N32 -019 ~026 | 169e-5
N33 -02 -016 |-5.044e-4
N34 ~019 “016 | 1.773e-4

RISA Gravity Analysis 14

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

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

CODE!

DATE:

4/25/17

BY: CKL sHeeT» 26 of 81

(IBC 2012)

References. . System: Line “C” RISA Analysis — w/ Gravity Loads Comments
izl (HE] ne HITA
oA M1ga
1120 (5351 (173 N13
(o e R = o =~
€130 L | JomtLaval X1 Y | Wz
| N1 A2 | 2794 | 0
[ (LY =652 | ress L 0 13
il NZ 1822 | 3505
1 (B @1 | 5158 0
8 £ R {J
raivny 29792
o R
- 797
L »__ i,
bl i

Loads and Reactions

RISA Gravity Analysis 15




MODULAR HOUSE SENIOR PROJECT  CODE!

San Luis Obispo, California 93410

ARCE 453/460

Building 21- 122E. Cal Poly

RISA

(IBC 2012)

DATE: 4/25/17

By: CKL swheerr 27 of 81

MODULAR HOUSE SENIOR PROJECT  CODE!
ARCE 453/460

Building 21- 122E. Cal Poly RISA

DATE: 4/25/17

By: CKL sheer: 28 of 81

San Luis Obispo, California 93410

(IBC 2012)

References | System: Line “C” RISA Analysis — w/ Gravity Loads Comments
| | | |
e Toe 55 N17A

0
[(RER N18A
0 n 8] a2
(120 urn var LRE
B4
1\ ~ oG
&K I 3
it A6
Moments =

Max Moment
6.42 k - ft

o Moy s b3k ™

gMac ©

361 A

RISA Gravity Analysis 16

References | System: Line “C” RISA Analysis — w/ Gravity Loads Comments
o 11 e 174
[ \

i
E l‘ LD 104
| l
| |
| |
[
M Hir * HrTs “Ts
|
|
|
|
| f |
i - (11 e e
\[ T T
| |
Lt #2910 T/"‘ . s "
i-iéu; oebid
Joint Label Xlin} Y [in] | Rotatio...
M1 0 0 -2.342e-3
M2 0 0 -4.29¢-3
N3 0 0 -8.598e-4
N4 042 -.002 3.432e-3
Deflected N5 044 003 |-4.595e-3
Shape N3] 0 0 -3.957e-3
N17 071 -.002 |-4.318e-3
N18 07 -004 |-6662e-4
N19 07 -.005 3.362e-3
N20 056 -.002 4 275e-4
N1 0585 -.004 -1.7e-5
N12 055 -.005 [-1.068e-4
N13 .055 -2 [-2.221e-4
N14 .055 -002 -7.05e-5
N15 055 -004 [-B.569e-6
N16 055 -.005 1.977e-5
N17A 055 -Q02 3.54%e-5
N18SA .056 -002 [4.114e-5
MN19A .056 -005 3.438e-5

RISA Gravity Analysis 17




MODULAR HOUSE SENIOR PROJECT  CODE:
ARCE 453/460

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

(IBC 2012)

References | System:

DATE:

gy: KL sheer 29 of 81

Comments

DESIGN CRITER\A
XLATERAL AccrleidysoN ¢ 4g
KMODULE WEIBHT & 2%

FRANE oN BRIDLINE (0)

B @10

~ ]

LATYERAL FofRCES

o

?BEKHS *HSS ’5)\?,13/)(.
¥ COLUNNSI WSS S22 X3)44

FLEXIBLE DisApWRicH

L__T
A < B
b?l ‘lk .’1:5% o'L—S%
- P —p et =D
] L
Ly ECy At _})‘

—p 3 K
ol IR | L | K <t | 3T
= —r } S —>

A’ Avj'\- L
s> A A

RIGID  DIAPHRAGH

RISA Analysis - Lateral 1

MODULAR HOUSE SENIOR PROJECT

ARCE 453/460

Building 21- 122E. Cal Poly

San Luis Obispo, California 93410

CODE:

DATE:

RI1GID DIAPKRAGH

N13

|
|
|
}
e E—
|
|

(IBC 2012)
e i ‘
0 0.1
s b4

30 of 81

BY:RL  SHEETN

Muar

BM.

(l 3%'*“’

cOL.

Y 1.9

2.1

N13 ] Na € Joint Deflections |-
} @) L.| JointLabel | X(in] |
[ N8 Né 4 N1 0
2 1 N2 233
| K N3 702
| 3|1 N4 744
S| N5 0
K NG 433
238k | 238k 7 1 N7 702
N1Z | N14 —— e 77
T E Ng 744
N7 M3 T E N10 0
1|1 N11 a7
12 |1 N12 734
T E N13 744
T E N1a 733
15 | 1 N15 a7
2k 2k
NEETH QT
i
32K A WFT: 47
s P WX sToRY DRIFT: A7
/ X CONSERVATIVE, SINCE
A0 YODELED w/ & PIN & BASE
1,/ _ o
Aobl5 41

RISA Analysis - Lateral 2




CODE:

DATE:

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly

31 of 81
BY: ¥ SHEETN

San Luis Obispo, California 93410

FLEAIBRLE DIAPRIAGH

(IBC 2012)

0
MN13 bie
‘ ‘ 0 | 0.1
4

MODULAR HOUSE SENIOR PROJECT

ARCE 453/460

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

DATE: 4/20/17

RISA

By: LKL smeer 32 of 81

(IBC 2012)

\
-
1 | ‘ b8

BM.

CoL.

Y = RO e e
N13 N9 @ )omt Deﬂecﬁons h

| .E]q L.| JointLabel xnm

Mg [NE3 N1 0
:(_r~ 1 N2 343

3 [1 N3 571
4% 1 N4 606

5 |1 N5 0
| 1 NG 343

2K 2K 7 1 N7 571
N12 rit4 8 |1 N8 606
K N9 506

N7 N3 10 | 1 N10 0
T E N11 377
200 1 N12 597
13 | 1 NT3 606
14 |1 N14 597
L 15 |1 N5 377

2k 2k
»"’ru »T
1\
2% 2 \FT; .29
».“ﬁ[ Pl MAX gTorY DIAFRL .50
y - *CONSE K‘\[A’T'\VE‘ S\NCE MoDELED
Yl W BN &£ BASE
£hl5 411

RISA Analysis - Lateral 3

References | System: Line “2” RISA Analysis — Tributary Area Comments
|
|
| Model
|
|
P
|
|
B - e, ey
e o &
(130} == e TR A 7
Joint Label X finj Y(in] | Rotafio... |
e ek - N1 0 0 |-4.926e-3|
| N2 0 0 [-5314e-3
N3 0 0 -4.975e-3|
N4 093 0 [-1.749e3
N5 093 0 -9.963e-4
NG 093 0 |-1.622e-3
T Tz ] N7 135 0 -1.232e-3|
, \ N8 135 0 |-1.435e3
o [ho | | NG 395 001 [-9.81e-4
/ f N10 395 -001 |-9.615¢-4
, ‘ N1 414 001 |-3.067e4
[ N12 414 -001 [-3.186e-4
' N3 422 001 |-2.319e5
| S U { N14 422 | -001 | 267e5
N15 422 0 -2.106e-4
‘;.: i o —T,,s N16 422 001 |-1.138e-5
] / 1 N17 422 -001 |-2.816e-5
el e 0 N18 0 D) 0

Deflected Shape

RISA Analysis - Lateral 4




DATE: 4/20/17

MODULAR HOUSE SENIOR PROJECT  CODE!:
ARCE 453/460

sy: (L. sreett 33 of 81

Building 21- 122E. Cal Poly RISA
San Luis Obispo, California 93410 (IBC 2012)

References | System:

Line “2” RISA Analysis — Tributary Area

Comments

MODULAR HOUSE SENIOR PROJECT  CODE!:

ARCE 453/460

Building 21- 122E. Cal Poly RISA

DATE: 4/20/17

By: (KL sueeT| 34 of 81

San Luis Obispo, California 93410 (IBC 2012)

°

Shear:
Vmax = 0.856k

°
TE ¥

0
CRl) 7 Qs

Moment:
Mmax = 1.474k-ftk

RISA Analysis - Lateral 5

References | . System: Line “2” RISA Analysis — Stiffness Comments
Model
Ar—s o, -

Joint Label X(in} Y [in] Rotatio...

T Ll I ™ N1 0 0 [-4.078e-3
' J N2 0 0 [-4.391e-3

| N3 0 0 [-4122e3

| | N4 077 0 [-1522e-3

’ || N5 077 0 |-3758e-4
== F | | N6 077 0 [-1.35%¢-3

| | N7 A7 0 [-1.21e-3
— i | | N8 A7 0 [-1.396e-3
, / | Ng 375 001 [-9747e-4
! i N10 .375 -001 |[-8.56%e-4
j , i N1 394 001 [-3.025e-4
/ , | N12 394 -001 [-3141e-4
S—— i | N13 401 001 |-2.014e-5
/ N14 401 001 |3.102e5
- I. i N15 401 0 |-2.242e-4
! I N16 401 001 | 1e5
dun L L, N17 401 -001 [-2.725e-5

N18 0 0 0
Deflected Shape

RISA Analysis - Lateral 6




MODULAR HOUSE SENIOR PROJECT CODE: DATE: 4/20/17
ARCE 453/460 MODULAR HOUSE SENIOR PROJECT  CODE: DATE:
ARCE 453/460
Building 21- 122E. Cal Poly RISA By: (VA sneer 39 of 81 . ‘ 36 of 81
San Luis Obi California 93410 1 e Building 21- 122E. Cal Poly BY: SHEET No____
an Luis Obispo, California (IBC 2012) San Luis Obispo, California 93410 (IBC 2012)
Gridline 3 — Rigid Diaphragm
U e
References | System: C te 4 = L
& SYSIEM-— 1| ine “2” RISA Analysis — Stiffness pmmenis ke L, 0
Shear:
Vmax =
w7 we 0.698k
Shear
0.1 v ]
6 [l H {1 Ti 133
0 0
v5 Nt t I ZH] N14
'NE = —:"q"kl'né_"im J
7;’m Sm— T / /
'!
/ /
:v_ - i /‘ /
( "
ur 2 4"1#1
/
I/
[ -éun
3 Moment: o @ sonButectons T elo e
" Mmax = 1.393k-ftk Y T £
(] 2 ] H2 124 0 -2488¢3
" a1 3 1 3 308 I o -1.6148-3
o8 TIE N 573 0 |-318e3
1 NS 743 | 0 -Z 959e-4
1 NA | 746 ! 0 1 31es
r 1 NT | T46 .0 Ea2465
i K NE 74 0 |3088e¢5
> i e 726 | _© 9.0615.4
Axial 10| 1 110 [ 306 0 |-6.032¢4
TR H ™%z | 0 [Z6:e3
Y . 12 1 Hi12 | 0 0 -8 32003
SAAX MG 2% WY Rl
- K i 72 001 |7, 1756
4" - VAR SH@AZ. L 0% K . e
11 8 |1 Hia | 726 | 02 |30ifea
RISA Analysis - Lateral 7 RISA Analysis - Lateral 8




MODULAR HOUSE SENIOR PROJECT  CODE:

ARCE 453/460

Building 21- 122E. Cal Poly

DATE:
37 of 81

San Luis Obispo, California 93410 (IBC 2012)

References

System:.. Caf2aDuUAy R ~F2ARD  OUASANR L oby, |

szﬂg SHEET Ne

Comments

CANAAL | (SRR N |

») @N D

\

Ptars (ML VY eyNay

! \
NSO <=\ =44 ok

QoW ——,

\
20%

(D)
i
MOW
: B |5 =S =5=
P R
LAy st RSN

‘\'A,:_ Ja L  wat LN ‘5 :) {'1\;'\. - \S\?_.;\ ¥ 5‘: b s \'k‘: = \O";rh..-li,.) ‘)%

D e, PR
259950% % \ '(;%\ = AG VR e — | “"‘}
UL 2 TS Y- Buo¥  R2ow ApSh
&> & G
| f
|
o T A (R S it ¢
' S
{
A g ]

el L Hrgdapga Feew & (730X ook

}
|
|

ok

RISA Analysis - Lateral 9

MODULAR HOUSE SENIOR PROJECT  CODE!:

ARCE 453/460

paTE:,_Ape il 20,2017
38 of 81

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

References | system: 2w (4 Risa 120 Cuick

(IBC 2012)

BY: €M SHEET Nc

Comments

Frexides LIA PHEA > M

Look « al molivid / Arsb are ms.:
Rt Framing

iLe v_v_/‘ ?_Frnmmj

Level / "—m-”nj

L(v(/ / D(:r,u

— e e | . ——] — o —

Fo. nHlAbivy ./),;,-',

Z-f’V(’j/ _7 ‘/2-’/94

Leye / /rmmiry %

W, * % (2000 #)= 500# = W,

F,= 500o#% (0.4)+

W, © Y4 (20001 )= GOOF < |,

Fa ™ 50070, %) = 2008 or 0.2k < F,

Wi = Y% (2000#)= S000 = Wy

Fs = S00# (0.4)7200# o 0.2k < F,

‘\/\/3(/"9 / ()/ :(44A ;Mvﬁ/v%.'

200 ,t/

fa/jgf =, "7 W

2OOK oz p,::/c_:/‘z

RISA Analysis - Lateral 10




MODULAR HOUSE SENIOR PROJECT

ARCE 453/460

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

References

System: GRID 4 RISA 2D CHECK

CODE:

RATE nnnnn AR 20, 2017

gy: C M

(IBC 2012)

39 of 81

SHEET Ng,

Comments

CODE. DATE:

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly

San Luis Obispo, California 93410 (IBC 2012)

Ap.! 20,2017

References | system: (., 4 1 Risa (20 CrEck

8y, {™M  sHEET Ne 40 of 81

Comments

FLEXIBLE DIAPHRAGM

o1

Moment

Max Momen/ - 1, 6 4

MAY -5){?4/ .

06k

2K

[ !
f' . " s il
| | |
N II | {
*
"r P KA
‘ .."!
Deflection
€ Joint Deflestiors
_T_]'ZH Jo Lazel
1 T
e T |
3 [t m
1 e
£ 1 HE
[ "l
7 | 7
[ 1z
L 1 "
0 1 [[1F)
[ N LA
12 1 [
| 7w [t n
| | (00
[F3 I [

RISA Analysis - Lateral 11

Riciv | PIArkACM

/]Sﬂ/mt a/)/ {(-;/(//mng f’zcm;/‘ r///ﬁ)f.ﬂ’

th/e/ j p,o/)

v é(//umn'

Wit ?050}:
.L[n(' 4,

Goodl |
Z

P(f (o /(/rnn

@' -2 calipmr —

[{ve/, 7 Fmrm‘rv.'

/T‘——T 2 tolowe
a—————#*——eg 3 cohorm

*W 3 fa/wnﬂ

L/n( 4 p()’)&"f’/(")’
= ef)o;f

|-

(4 ) SRS S8 S L—————G_Li 2 colvma—

Lew/ 2 F/ﬁm/))\j iz

} tolf/m/;b
9404
‘T 2 tolvonnt PP’ (o/(/mr\ 2 ‘fﬁg{f -
@_ 27 colvmnt —

a/bmn i ;7 -

/,In( 4 ﬁOOOﬁ(() ‘))* 7507?(0 4)}(5//nﬂ

2000 (0.4) (5H55)= 900

7w# orf 0 ?A

D) (A vodoles )(Bezs ) |

Z rgll-wmr

22048 or .22 k

RISA Analysis - Lateral 12




MODULAR HOUSE SENIOR PROJECT

References

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

CODE!

ARCE 453/460

DATE:

BY:

April 20, 20° 41 of 81

CM sheet No  of

(IBC 2012)

System: GRID 4 RISA 2D CHECK

Comments

RIGID DIAPHRAGM

'h ‘1’4' 1 1
e ' ik 1
| ‘
i | |
i ._—"l.— B f
| | [
/ J
| J f
.“ } v’ 1}
f / [
/ a |
f B ] B
] |
/ [}
| f /
e ,.” — i) } 1'
v‘l.» »‘ll.
Deflection
Moment [ se otectcns MR |
Wv] L Jsriiace xlat | viml | Reto
1 H1 Q ]
2 1 n orn
3 1 w L)
4 1 " )
. ! 1 [ ©h)
Max Momend : 2.03 4 - 3
1 [ 073
sl Y ne 252 o
[E w ek v
MAY Sﬁt’ﬁr s 0. 74 0 | F TT0 A 0
" 1 wm “0 [J
2 |V e Q 0
12 1 113 24) 1]
[T R Bl |0 [eehned
3 IR (35 o) | 0 [ 2asses

RISA Analysis - Lateral 13

MODULAR HOUSE SENIOR PROJECT
ARCE 453/460

Building 21- 122E. Cal Poly

DATE: W [t4/zov7

CODE.

By 5.D. snger| 42 of 81

San Luis Obispo, California 93410 (IBC 2012)
‘References | System::  GLRADLINE A - RA\SA (PUT P AL

.- > .- b B

tach B'y" x g'q" (\5,'\(\ gerans Bpprox 1k

Sk \or-l\.')e“ tecond Cloor ‘hal\wa\, wiighs c\gg\qrai OISk

":r_-() 2.9 4

Fia “\(lk3 O Byt ox gry"

( LAY s ."\k~.]c"<\ - 7) "3 S'A"c,’._(‘,*\t
FLEXURAL DIWAPHRAGM™M
RrA's L. 2
— L 4

° &—1— O
==
—) ._C i
l- ._7 —
ke Ak A8k 1St
-y x 87-4" SKYBRIDLE
PLAN PLA N
' o k k] totuemn
hi Wiluma s

RISA Analysis - Lateral 14




DATE!

MODULAR HOUSE SENIOR PROJECT  CODE: DATE! “ajzonm
ARCE 453/460
Building 21- 122E. Cal Poly By: 5., speer 43 of 81
San Luis Obispo, California 93410 (IBC 2012)
'References | System: Comments
FLEXIBLE DVAPHRALM
Vil AT
s M —_
WAk k| Sk A5k
— 2| -
AT ik
g ]
1.) ,..b) —lﬁ i_kh
«L‘ - A -
R\G\D  DAVAPHRAGM
_Ls \’-1 ~
-%:Lk, 5,’ 2% S il a
- = + — =L /\“ — 71
Bk 51k
B
—
i by — _
—7 m— -7
YRS : bk a3 <
FIRST FLOOR WLAWN RISE
3.1k L % Jiolweme ~
W0 Lol ey s
Ltk B Ak e L aw
P =T, [
—r— Bk
) Nk
l_' et T h B -
Lo 2k s Tk ek

5E

COND FLooR PLAN

RISA Analysis - Lateral 15

MODULAR HOUSE SENIOR PROJECT  CODE:
ARCE 453/460
Building 21- 122E. Cal Poly BY: 4.0, sheer 44 of 81
San Luis Obispo, California 93410 (IBC 2012)
References | System: Comments
Eo/((_ < .'6 * J,' - 1t LC.

[ \\A«'Jf)\\‘l‘\'

(8

% 3 L,z\kijm *aee)

o \ N
o Gty
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e
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5 L)
&4 Yo Y A D \ W ‘KVJ' 1
F b (TR
s = 24 {4 \ oY
.M 4 olaenng
F = 7T kg \
et =387 2 to\umans
line A ' y 249 %
IVag B F 1 AT e
L i
— —
15w Wi Tk
— =] —
YRYS 1k
== ——
32k . 32k YA
— — —
r— - - -

RAYG D

28 kb

DIAPHRAGM

v

RISA Analysis - Lateral 16




MODULAR HOUSE SENIOR PROJECT  CODE!

DATE: Y2y /207

ARCE 453/460

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

Gridline A - Flexible Diaphragm

o

n ! T /
J T /
/ | g
/ /
/ /
/ /
/ /
/ {
/ / / /
™ / ) 2 ||
/ f LS A R S,
/ i (5
/ / iy
j { J
™ { o FEsE ] ]
— lm =3 [ ‘-’fnjo:
/ f
a1 s L 4

Deflected Shape

BY: 5.1». sheeT 45 of 81

(IBC 2012)

Moment

Movw o ot

Bhoo o XYV I Lo

Moo Shdor: LM
(R Te T AR ﬂﬁ"ﬁvvﬂ"‘v’;wwws!x;
@ Joint Deﬂednons i --
[W][»] L.| JointLabel X fin] Y(in] | Rotatio.. |
1 NE 0 0 0o |
K N2 1184 001 |-a11led|
3 1 N3 0 0 0
4 1 N4 1.184 0 -1.187e-4
5 1 N5 0 0 0 3
6 1 N6 1.195 0 -2.393e-4
7 1 N7 0 0 0o |
8 1 N8 1.195 -003 |-1.417e-4
q 1 N9 1184 0 -5.597e-4
10 1 N10 162 0 -3.894e-3
11 1 N11 163 0 -1.805e-3
12 1 N12 164 0 -3.786e-3
13 1 N13 287 0 -4.089e-3
14 1 N14 238 -.001 -2.08%e-3
15 1 N15 983 001 -2.283e-3
16 1 N16 983 0 -6.316e-4
17 1 N17 983 0 -2.882e-3
18 1 N18 1.037 0 -9.384e-4
19 1 N19 1.037 -003 |-1.969e-3

RISA Analysis - Lateral 17

MODULAR HOUSE SENIOR PROJECT  CODE:

ARCE 453/460

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

Gridline A - Rigid Diaphragm

L]

ALl AS
L

| 2 " 3
l’ ( : Lafii ?—I"—.‘m? |
; |
25 9 2% Iy 2% [
P .‘ au { Ll {
/ | }
/ /
/
/ /
/ |/ /
/ / 2 { ’ 2 [
4 | / — Pk

| / | / . .
’,‘—>9im m"_—hf.ﬂ’—__)ﬂ“_i»g[“:
i |/ )

La Arecy S A

Deflected Shape

DATE: Y17\ (72 517

BY: S o. sHeet 46 of 81

(IBC 2012)
m
Moment
M ax v o ent "32. Vooke
‘\ [V o et \\'\ A
A v BT W VB
(=3 . ’r:'»"""'r":'-‘""'.. Oy e e L

@,o.‘;.oene«.m; i l___j[:]-

[» L.| JointLabel xfin) | Yiin} | Rotatio..
1 N1 0 0 0
2 |1 N2 1217 001 |-4.102e-4
3 1 N3 0 0 0
4 1 N4 1217 D |-1193e-4
50| 1 N5 0 0 0
6 1 NG 1.228 0 |-2439e-4
71K N7 0 0 0
8 1 N8 1228 | -003 |-1376e-4
9 |1 N9 1217 0 |-5.658e-4
10 |1 N10 171 0 |-4.067e-3
| 1 N1 71 0 [-1.835e-3
28 1 N12 172 0 |-3941e-3
13 |1 N13 299 0 |-4188e-3
14 |1 N14 3 001 |-2172e-3
5 |1 N15 1015 001 |-2.328e-3
16 | 1 N16 1.015 0 |-6.475e-4
17 | 1 N17 1.015 0 [-2943e3
18 | 1 N18 1.069 0 |-9.291e-4
19 |1 N19 1069 | -003 |-2.022e-3

RISA Analysis - Lateral 18




MODULAR HOUSE SENIOR PROJECT  CODE: DATE! MODULAR HOUSE SENIOR PROJECT  CODE! DATE:

ARCE 453/460 ARCE 453/460
Building 21- 122E. Cal Poly By: KC  sneer 47 of 81 Building 21- 122E. Cal Poly By: KC sHeer 48 of 81
San Luis Obispo, California 93410 (IBC 2012) San Luis Obispo, California 93410 (IBC 2012)
References System: Modular House Grid B Flexible Diaphragm Comments References System: Modular House Grid B Flexible Diaphragm Comments
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Moment
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Elevation on Line C
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Displacement
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MODULAR HOUSE SENIOR PROJECT  CODE:

DATE: O4 = 25- 2.0 %

ARCE 453/460
Building 21- 122E. Cal Poly B S0  sueer 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: 11in
Handrails
- Section 1014
1014.3.2 > Height 34” to 38"
1014.2 - Graspibility: Type 2
- Continuity: Continuous (no exceptions)
1015.2 (GardS

- Required
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ARCE 453/460
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BY:S6 _ sHeer 81 of 81
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Start Finish

ID Task Task Name Duration | March 2017 April 2017 May 2017 | June 2017
Mode 27125 8l1101al17]20]23/26/29] 11 4|7 10[13]16/19/22/25/28 11 47 10/13/16/19/22]25/28(31/3 ] 6|9 [12][15/18]21]
1 - Modular House 47.88 days? Sun 3/19/17 Tue 6/13/17
I i
2 - Preconstruction 32.88 days? Sun3/19/17 Thu5/18/17
I i
3 - Permitting 14.38 days Tue 4/18/17 Sat 5/13/17 Permitting
I i
4 - Approved Mock-Up 2 days Tue 4/18/17 Fri4/21/17
Approved Mock-Up g
5 - Complete structural analysis and 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 Thu 5/4/17 Sat5/13/17
Approved/ Reviewed Permits - H
8 - Site Investigation 18.88 days Sun 3/19/17 Sat 4/22/17
I I
9 - Exisitng conditions survey 1 day Sun 3/19/17 Sun 3/19/17
sitng conditions survey
10 - Submit Jobsite Hazard Analysis 1 day Fri4/7/17  Frid4/7/17 l
(JHA) Submit Jobsite Hazard Analysis (JHA)
11 - Complete necessary training for 3 days Tue 4/18/17 Sat4/22/17 l
hazards Complete necessary training for hazards %=
12 = Preconstruction Management 21.25 days? Sun4/9/17 Thu5/18/17 Preconstruction MamJgement
i i
13 - Material QTO 2 days Sun 4/9/17 Mon
4/10/17 Material QTO
14 - 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 - Conceptual Estimate 1 day Fri5/5/17 Sat5/6/17 l
Conceptual Estimate
17 - Secure Funding 1 day Sat 5/6/17 Sun5/7/17 l
Secure Fundirw -
Task Inactive Task Manual Summary Rollup s External Milestone o Manual Progress
) ) Split Inactive Milestone Manual Summary 1 Deadline 4
Project: Modular House Workin . _ B
Date: Wed 5/3/17 Milestone 2 Inactive Summary I I start-only L Critical
Summary 1 Manual Task I 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
©® Mode 2712158 f11]1al17/20]23]26/29] 11 4|7 10/13/16[19/22]25/28/ 171 4|7 10/13/16l19/22/25[/28[31/3 6/ 9/l12]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
A 4
I 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) T
22 - remove damaged and vandalized 1 day Fri5/5/17 Sat5/6/17 l
signs remove damaged and vandalized sighs 7
23 - hard demo 4 days Sat 5/13/17 Sat 5/20/17 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 | |
26 - Concrete 8 days Tue 5/23/17 Tue 6/6/17 Concrete
v
27 - Layout 2 days Tue 5/23/17 Sat 5/27/17
Layout ¥
28 - 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 Yo
30 - place, pour and finish concrete infill 1 day Fri6/2/17 Sat6/3/17 l
1 place, pour and finish concrete infill 1 J 3
31 - concrete cure time 1 2 days Sat6/3/17 Tue 6/6/17 l
concrete cure time 1 |
32 - place, pour and finish concrete infill 1 day Fri6/2/17 Sat6/3/17 4
2 place, pour and finish concrete infill Ve
33 - concrete cure time 2 2 days Sat6/3/17 Tue 6/6/17 l
concrete cure time 2
34 - Steel 28.5days Sun4/23/17 Tue 6/13/17 Steel
I i

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

Task
Split
Milestone L 2
Summary

Project Summary !

1

1

Inactive Task

Inactive Milestone

Inactive Summary I
Manual Task I

Duration-only

Manual Summary Rollup se—

Manual Summary

I start-only
I Finish-only

External Tasks

1

C
i

External Milestone o
Deadline ¥
Critical

Critical Split

Progress

Manual Progress
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ID Task Task Name Duration Start Finish ‘ March 2017 April 2017 May 2017 ‘ June 2017
©® Mode 2712158 f11]1al17/20]23]26/29] 11 4|7 10/1316[19/22]25/28/ 11 4|7 10/13/16l19/22/25[/28[31/3 6 9/12]15]18]21]
35 |EH 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 Sat 5/27/17
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 -y 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 - 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
“
46 - Closeout 1 day Thu 6/15/17 Fri6/16/17 Closeout
n
47 - As-Built Drawings 1 day Thu 6/15/17 Fri6/16/17
As-Built Drawings
48 - 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

Inactive Task

Inactive Milestone

Manual Summary Rollup se—

Manual Summary

Date: Wed 5/3/17

Task

Split R E NNt ItIaIL
Milestone 2

Summary 1
Project Summary ! 1

Inactive Summary
Manual Task

Duration-only

I start-only
Finish-only

External Tasks

1

C
i

External Milestone
Deadline

Critical
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Progress

&
A g

Manual Progress
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