Project Location:
Houston, Texas

Project Facts:
3-story Addition to an
existing industrial
manufacturing facility
built in 1972 for
Hydrotex Dynamics.

Consists of 7,000 SF of
new construction and
5,000 SF of interior
office renovation in the
existing building.

This project as of the
time of this presentation
is in the Permit Phase
and is being permitted

through Harris County.

Project Design Team Student Analysis Team
Architecture: Proem Design-Build, Inc. Athavale, Ninad
Geotechnical: The Murillo Company Buys, Ryan Earl

Civil: De Anda Engineering Messick, T. Keith
Structural: Ensight, Inc. Shrivastava, Suruchi
MEP: T&D Engineering Singh, Tanya

HYDROTEX DYNAMICS:

12.01.2011 ANALYZING THE SUCCESSFUL COMBINATION OF TWO STRUCTURAL SYSTEMS
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“POSITIONS OF EMPLOVEES

The Client requires a design solution that resolves the facilities

program AND functionally resolves the fact that the addition; being a three story
conventionally framed steel structure will need to be designed independently from,
yet has to be able to be openly connected to the existing pre-engineered steel
building with internal, two-story, light-framed wood structure.




INTERNATIONAL BUILDING
CODES FOR STRUCTURE
2006 EDITION



The structure is designed in accordance with the International Building Code, 2006 edition.

Structures are classified with respect to occupancy in one or more of the groups listed as in
section 302.1 of International Building Code i.e. Business group B (section 304)

The Ground Snow load 'pg' For this area is 5 psf or less.

Per the city of Houston amendments to the IBC, all structures in this jurisdiction shall be
assigned to seismic design category A.

The floor system has been designed to withstand a concentrated load of 2000 pounds placed

upon any space 2'-6" square, in accordance with section 1607.4 of the International Building
Code.



The design gravity loads are as follows:

Superimposed Dead Loads

Ceiling + mechanical

Built up Roof

Live Loads

Roof 20 psf
Partitions 20 psf
Office space 50 psf
Corridors above first floor 80 psf

Assembly areas 100 psf

Finishes As required

Mechanical & Piping loads As required



International Building codes for reduction in LIVE LOADS(1607.9)

Except for areas of public assembly, and except for live loads which exceed 100 psf, floor
uniform live loads are reduced in accordance with section 1607.9 of the International Building

Code.
International Building codes for WIND PRESSURES (1607.9)

As per section 1609.1.1 of the International Building Code, the structure has been designed to
withstand the wind pressures specified in chapter 6 of ASCE 7, using the following information:

basic wind speed 110 mph

wind importance factor 1.00
building category ii

wind exposure b

internal pressure coefficient £0.18

basic wind speed is 3-second gust

speed at a reference elevation of , .

33 feet above the ground. e B e ey gt
[ above ground for Exposure C A

2. Linear interpolation between wind contours is

permitted.

3. Islands and coastal areas outside the last
contour shall use the last wind speed contour
of the coastal area.

L 4. Mountainous terrain, gorges, ocean
110(49) 120(54) promontories, and special wind regions shall
be examined for unusual wind conditions.

FIGURE 1609— continued
BASIC WIND SPEED (3-SECOND GUST) WESTERN GULF OF MEXICO HURRICANE COASTLINE"



Stairs, gquardrails & handrails (1607.1)

All stairs are designed to safely resist loading as indicated in table 1607.1 of the
International Building Code. Stair structure is designed to support a uniform live load of 100
psf.

Individual treads is designed to resist a minimum concentrated load of 300 pounds on an area
of 4 square inches in a position which would cause maximum stress, whichever case may
govern.

Guardrails at exit facilities and balconies are designed to safely resist loading as indicated in
section 1607.7.1 of the International Building Code. Railings are designed to support a
horizontal load of 50 Ibs. per linear foot, or a 200 Ib. force acting in any direction, whichever
is greater. Forces are to be applied to the top rail.

Handrails are designed to safely resist loading as indicated in section 1607.7.1.1 of the
International Building Code. Handrails are designed to support a concentrated load of 200
Ibs. applied in any direction at any point along the top of the rail.

Intermediate rails are designed to withstand the loading as specified in section 1607.7.1.2 of
the International Building Code. Intermediate rails are designed to resist a horizontally
applied normal load of 50 Ibs. on an area not to exceed one square foot including openings
and space between rails.
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Design Team had to overcome Site Constraints

Property Lines,
Storm Drainage,
Overhead Power Lines

Parking & Landscape Requirements




Foundation Plan Second Floor Framing Plan

Structural Floor Framing Plans



Third Floor Framing Plan Roof Level Framing Plan

Structural Floor Framing Plans
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110 mph Wind load analyzed from west (left)

Self weight, live load and dead load included




3.429C 3.412C 2.56C 2.28C 1.103C
1.9261
3,155 6.39) 4855 22034 1 852
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110 mph Wind load analyzed from north (left)

Self weight, live load and dead load included
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0.15kc
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110 mph Wind load analyzed from south (right)

Self weight, live load and dead load included




CONNECTIONS TO THE
EXISTING STRUCTURAL
SYSTEM AND FUNCTIONALITY
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#4 HAIRPINS @ 12" O.C.

CONT GRADE
BEAM REINF

EXISTING
FOUNDATION

INTO FTG & TERMINATE W/
90 STD HOOKS

SEE PLAN &
SCHED FOR PIER
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DETAILS REFER TO BERRIDGE
WALL PANELS. IF PRICING
OR EQUN.. USE







11/2" LEDGE

existing bidg

wall line

EXP JT BET EXIST
LEDGE & NEW CONC

5/8" GYP BD OVER 2-1/2°
MTL STUDS @ 16" OC

8" MTLSTUDS @ 16" 0C-
SEE STRUCTURAL

SEE 05/A311 FOR
NOTES ON EXT
CLADDING THIS AREA

NG BUILDING +
T INWOR !

: ‘

M—-——-——A—-«u—.
11/2" LEDGE

}l
e

N

3 ‘

2x6 PT WD STUDS CONT UP
EXPANSION JOINT SIDES. SCREW
TO GIRT & MTL STUDS EASIDE

G CHANNEL OR
J 0 ﬁ 4D BET GIRTS

'-nw_

B —.

ALUM MTL FLASHING CLOSURE. USE SS FASTENERS
WITH RUBBER GASKETS BET ALUM AND STEEL PANEL

SS CORNER EXPANSION JOINT COVER #OWC-4, BY
BALCO INC OR EQUAL USE SS SCREWS ONLY FOR
CONNEX PAINT TO MATCH METAL WALL PANEL COLORS

45 MIL EPDM WATER BARRIER OVERLAPPING
FLEXIBLE SELF ADHEREING MEMBRANE LIKE
TYVEK FLEX FLASH, OVER 2x6's AND DOWN 6"
MIN OVER SHEATHING

MASTIC SETTING BED UNDER MEMBRANE FLASHING

TYVEK FLEXFLASH UNDER EPDM
AND OVER BLDG WRAP AT STUDS

2x4 PT CONT WD SECREWED
TOMTL STUD




STANDING SEAM MTL ROOF
OVER 3" RIGID INSULATION

STEEL JOISTS

. TOS TOP OF ROOF SLOPE
1 912512 FFE
i TOS BOT OF ROOFSLOPE
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LAY IN CEILING

5/8" GYP BD
EXEC OFFICE

1STFLR

g

J DA s
NN BN AN
\%%1 CONC SLAB //V\g
N VA VAPOR BARRIER A
N COMPACT EARTH

A
i

N
; VA
N YA
A ~




EXISTING WALL
GIRT

EXISTING MTL WALL PANELS
(REMOVE AS REQUIRED TO INSTALL
NEW EXPANSION JOINT AT ROOF / WALL)

TYVEK COMMERCIAL WRAP *D"
BEHIND EXP JT FLASHING

WIP 300HT CARLISLE, 40 MIL PEELAND
STICK OVER TYVEK, FASTENERS, & EXP JT
FLASHING, SEALING FLASH TO WALL

5/8" PT PWD SHEATHING

CONT MTL DRIP ANGLE @ BOT
OF EXISTING PANELS

m lJEPDBMETHIIEgPLéTI’AL PANELS, DOWN TO HEMMED
EDGE OVER PRE-FINISHED COUNTER FLASHING AT ROOF. | NEW 18 GA, 3-5/8" MTL STUDS
FASTEN TO WALL @ 12" OC MAX, BEHIND WALL PANELS | g 16" OC, @“&Lplﬁlfs o

‘ ACCESSORIES AT NEW
PRE-FINISHED METAL ;
COUNTER FLASHING OVER i BLDG CONTSTRUGTION
BASE FLASHING CONNECTED
TOROOF

PTCONTWD 2x12BOLTEDTO —————————\ ! L— EPDM MEMBRANE FILLED
3'x 6" ANGLE WITH INSULATION BATTS.

WIP 300HT, BY CARLISLE, 40 MIL PEEL &
STICK OVER TOP OF EPDM & 2X WD,
OVER 2X VERT FACE, DOWN OVER ROOF
PANEL BEHIND FLASHING

PREFINISHED MTL. COUNTER %

FLASHING W/ HEMMED END : METAL PANELS 8" MIN.
AROUND MTL "Z" CLOSURE. :

USE NEOPRENE WASHERS AT

FASTENERS AND SET IN i

CCONT BEAD OF SEALANT

R-18, KRAFT FACED BATT
INSULATION

BY OWENS CORNING

OR EQUAL

SETNSEAANTT0P 8 ’ [—EXIST!NGWALL—;
srmmnssemm—/

ROOF SEE ROOF PLAN
FORTYPE 8 COLOR

WEVSRANE UNDER STRUCTLRAL AL
M3’ ENRGY 3 ——”

RIGID INSULATION — CONT 3/8" x 2" x 10" STL
UPPORT FOR

TUBE §
1-4/2° MTL, DECK.
SEE STRUCTURAL ANGLE SEE STRUCTURAL

ROOF FASTENERS

STEEL ROOF JOISTS ————
SEE STRUCTURAL

STEEL BEAM
SEE STRUCTURAL




EXISTING WALL
GIRT

EXISTING MTL WALL PANELS
(REMOVE AS REQUIRED TO INSTALL
NEW EXPANSION JOINT AT ROOF / WALL)

TYVEK COMMERCIAL WRAP "D"
BEHIND EXP JT FLASHING

WIP 300HT CARLISLE, 40 MIL PEELAND
STICK OVER TYVEK, FASTENERS, & EXP JT
FLASHING, SEALING FLASH TO WALL

5/8" PT PWD SHEATHING

CONT MTL DRlPANGL$$ BOT

OF EXISTING PANELS

PRE FINISHED MTL EXP JT

COVER, 8" UP BEHIND METAL PANELS, DOWN TO HEMMED

EDGE OVER PRE-FINISHED COUNTER FLASHING AT ROOF.
FASTEN TO WALL @ 12" OC MAX, BEHIND WALL PANELS

PRE-FINISHED METAL:
cou

PT CONT WD 2x12 BOLTED TO
3'x 6" ANGLE

WIP 300HT, BY CARLISLE, 40 MIL PEEL &
STICK OVER TOP OF EPDM & 2X WD,
OVER 2X VERT FACE, DOWN OVER ROOF
PANEL BEHIND FLASHING

PREFINISHED MTL. COUNTER
FLASHING W/ HEMMSIg E;D

AROUND MTL "Z" CL #
USE NEOPRENE WASHERS AT
FASTENERS AND SET IN
CONT BEAD OF SEALANT

SET IN SEALANTTOP &
BOTTOM

STANDING SEAM MTL
ROOF SEE ROOF PLAN
FOR TYPE & COLOR
CARLISLE W1P 300HT
OR EQUAL ROOFING
MEMERANE UNDER
MTL. ROOF

M3 ENRGY 3

RIGID INSULATION
1-4/2° ML, DECK.

SEE STRUCTURAL
ROOF FASTENERS

CONT. TRIPLE PRESSURE
TREATED 2x4 WD. NAI
BOLTED TOANGLE

STEEL ROOF JOISTS
SEE STRUCTURAL

STEEL BEAM
SEE STRUCTURAL
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~—NEW 18 GA, 3-5/8" MTL S’

TUDS
16" OC, BET WALL GIRTS TO
UPPORT NEW EXP JT &
ACCESSORIES AT NEW
BLDG CONTSTRUCTION

EPDM MEMBRANE FILLED
WITH INSULATION BAJTDS

DRAPE EPDM OVER
2X12. SUSPEND IN
CAVITY, BRING UP WALL
BEHIND BUILDING WRAP.
ATTACH WITH PEELAND
STICK AND RUN BEHIND
METAL PANELS 8" MIN.

R-19, KRAFT FACED BATT
INSULATION

CONT 3/8"x 3"x 6"
STRUCTURAL ANGLE
SUPPORTING PT WD 2x -
SEE STRUCTUAL

CONT 3/8" x 2" x 10° STL
TUBE SUPPORT FOR
ANGLE SEE STRUCTURAL
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BOT OF ROOF DECK
EL 357 AFF

METAL WALL PANELS
] HUNG HORIZONTALLY

STAIRWELL BEYOND

—METAL WALL PANELS
HUNG HORIZONTALLY

3RDFLREL 236"

-~ STOREFRONT WINDOW
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VERTICALLY ALONG EXP JT i u
TYVEK COMMERCIAL WRAP "D* !
BEHIND EXP JT FLASHING 4
CARLISLE WIP 300HT, 0
40 MIL PEEL AND STICK OVER TYVEK, i
FASTENERS, & EXP JT FLASHING, u
SEALING FLASH TO WALL A
Z\

CONT MTL DRIP ANGLE =
@BOT OF PANELS TYP \\ !
PRE FINISHED MTL EXP JT ——
COVER, 8" UP BEHIND METAL PANELS, DOWN TO HEMMED v U
EDGE OVER PRE-FINISHED COUNTER FLASHING ATROOF. 9 i
FASTEN TO WALL @ 12" OC MAX, BEHIND WALL PANELS 4 N

1)
PREFINSHEDMETAL—————o___ - U 45 MIL EPDM MEMBRANE
COUNTER FLASHING OVER A FILLED WITH INSULATION
BASE FLASHING CONNECTED U BATTS. DRAPE EPDM
TO ROOF U OVER WD 2X12. SUSPEND
‘ X IN CAVITY, BRING UP
PT CONT WD 2x12 BOLTED TO WALL BEHIND BUILDING
CONT 3/8" x 3'x 6" ANGLE 3 d WRAP, ATTACH WITH

: PEEL AND STICK AND

CARLISLE WIP 300HT, 40 ML PEEL & STICK OVER —= i )
TOP OF EPDM & 2X WD, OVER 2X VERT FACE, N PANELS 8" MIN.
DOWN OVER ROOF PANEL BEHIND FLASHING A u
PREFINISHED MTL. COUNTER =N B u
FLASHING FASTENED N
EXISTING ROOF. USE 1~ p
NEOPRENE WASHERS AT ' ;
FASTENERS AND SET IN EDGE i \‘ NULATION o0 BATT
OF FLASHING IN CONT BEAD < A BY OWENS CORNING
OF SEALANT, # A OR EQUAL

R
EXISTING RAKE END OF et A
EXISTING BUILDING " R \

N §/8" DENSGLASS GOLD
BT ﬂ R«

R 6" MTL. STUDS @ 16" 0.C.
ROOF PURLINS i RE: STRUCT.
SUPPORTING NEW 0
STEELANGLE ) a
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VERTICALLY ALONG EXP JT

TYVEK COMMERCIAL WRAP "D"
BEHIND EXP JT FLASHING

CARLISLE WIP 300HT,

40 MIL PEEL AND STICK OVER TYVEK,
FASTENERS, & EXP JT FLASHING,
SEALING FLASH TO WALL

CONT MTL DRIP ANGLE
@ BOT OF PANELS TYP

PRE FINISHED MTL EXP JT
COVER, 8" UP BEHIND METAL PANELS, DOWN TO HEMMED
EDGE OVER PRE-FINISHED COUNTER FLASHING AT ROOF.
FASTEN TO WALL @ 12" OC MAX, BEHIND WALL PANELS

PRE-FINISHED METAL
COUNTER FLASHING OVER
BASE FLASHING CONNECTED
TO ROOF

PT CONT WD 2x12 BOLTED TO
CONT 3/8" x 3"x 6" ANGLE

CARLISLE WIP 300HT, 40 MIL PEEL & STICK OVER 2
TOP OF EPDM & 2X WD, OVER 2X VERT FACE,
DOWN OVER ROOF PANEL BEHIND FLASHING

PREFINISHED MTL. COUNTER
FLASHING FASTENED
THROUGH HEMMED END, TO
EXISTING ROOF. USE
NEOPRENE WASHERS AT
FASTENERS AND SET IN EDGE
OF FLASHING IN CONT BEAD
OF SEALANT.
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EXISTING RAKE END OF
EXISTING BUILDING

Y

NEW STEEL ANGLE
CONNECTED TO EXISTING
ROOF PURLINS
SUPPORTING NEW
STEELANGLE
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45 MIL EPDM MEMBRANE
FILLED WITH INSULATION
BATTS. DRAPE EPDM
OVER WD 2X12, SUSPEND
IN CAVITY, BRING UP
WALL BEHIND BUILDING
WRAP. ATTACH WITH
PEEL AND STICK AND
RUN BEHIND METAL
PANELS 8" MIN.

R-19, KRAFT FACED BATT
INSULATION

BY OWENS CORNING

OR EQUAL

5/8" DENSGLASS GOLD
SHEATHING

6" MTL, STUDS @ 16" O.C.
RE: STRUCT.




