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Executive Summary

The existing lateral force resisting system and lateral load distribution were studied in Technical
Report I11. Lateral system of the Largo Medical Office Building (LMOB) was evaluated for wind
load irregularity effects, horizontal and vertical seismic irregularities. Also spot check/design
was implemented to determine whether the current shear wall dimensions were adequate.

LMOB only experiences soft story irregularity, with the possibility for torsional irregularity. The
soft story irregularity occurs on the first story. Occurrence of soft story in this location is caused
by the higher floor-to-floor height, 16 ft. for the first story, while other stories only have a 14 ft.
floor-to-floor height. Torsional irregularity is only a possibility because only a structural
computer model was used. Hand calculations in torsional irregularity wasn’t implemented
because of the need to design all lateral force resisting members and time to finish the hand
calculations. Another reason that torsional irregularity is a possibility is that the center of rigidity
is different between ETABS output and the one determined by hand. Not only that, but the
fundamental period determined by the hand calculations and computer modeling is significantly
different. Thus the computer model can’t be trusted.

As determined in hand calculations in Technical Report I, the fundamental period of LMOB is
0.66 seconds. There were changes to the lateral loads when the lateral system was downgraded to
an ordinary reinforced concrete shear wall and revising gust factor. The reason for downgrading
the lateral force resisting system is the realization that it is unlikely for a seismically inactive
region to use seismic detailing. These changes modified the lateral loads, but the wind loads still
control over the seismic loads.

Spot check/design was only done for the member with the highest base shear and overturning
moment. All lateral force resisting members have stiffness based on their respective lengths. In
the building, the member with the second longest length has the highest loads. Reason that the
longest length member didn’t have the highest load is the smaller torsion induced shear. Hand
calculations indicate that the current shear wall dimensions are sufficient to resist the controlling
wind load in the North/South direction.
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Building Overview

Largo Medical Office Building (LMOB) is an expansion of the Largo Medical Center complex.
Designed in 2007 and completed in 2009; LMOB is managed and constructed by The Greenfield
Group. Located in Largo, Florida; the six story facility was designed to house improved and
centralized patient check-in area. The facility also houses office space for future tenants, as well
as screening and diagnostic equipment.

Figure 1.1, Hlustrated Floorplans Figure 1.2, Building Section
Source: Oliver. Glidden. Spina & Partners Source: Oliver. Glidden. Spina & Partners

Patient privacy is a major concern for facilities housing medical related activities. Oliver,
Glidden, Spina & Partners answered this by clustering the screening and diagnostic spaces close
to the dressing areas (Figure 1.1). The architect went a step further, to preserve privacy by
compartmentalizing the building’s interior.

LMOB is a steel framed facility with ordinary reinforced concrete shear walls to resist lateral
loads. The shear walls and structural columns rest on top of spread footings which are at least
27” below grade (Figure 1.2). LMOB’s envelope consists of 3-ply bituminous waterproofing
with insulating concrete for the roof; impact resistant glazing and reinforced CMU for the
facade.
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Structural System

Largo Medical Office Building is a 105° tall and 155,000 ft? facility which utilizes ordinary

reinforced concrete shear walls and a steel frame.

Unique building components and site conditions not
considered in this report includes:

1. Effects of drain placement on the rain load

2. Wind loading on the overhang (Figure 2.1) ==——18

3. Soil profile

Framing & Lateral System

140"

The steel frame is organized in the usual rectilinear
pattern. There are only slight variations to the bay sizes,
but the most typical is 33’-0” x 33’-0". Please refer to
Appendix A for typical plans and elevations. Girders
primarily span in the East/West (longitudinal) direction. -
Only the overhang above the lobby entrance and loading

Figure 2.1, Overhang

Source: Oliver, Glidden, Spina & Partners

area are girders are orientated. It is assumed that the

columns, girders, and beams are fastened together by bearing bolts. As a result, the steel frame

only carries gravity loads.

ANI-H1

A=
]

Figure 2.2, Shear Wall Locations
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To deal with the lateral load, ordinary reinforced shear walls are used. The shear walls help the
facility resist wind from the North/South and East/West direction. All shear walls are continuous
and span from the ground floor level to the primary roof (86 above ground floor level). See
Figure 2.2 for shear wall locations.

Flooring System

In general, the structural flooring system is primarily a 5 thick composite slab (Figure 2.4). On
all floor levels, except for the ground, the composite slab spans 8’-3”. To satisfy the 2-hour fire
rating defined by the FBC, it is likely that the floor assembly received a sprayed cementitous
fireproofing. Exposed 2 composite deck with 3” of normal weight (NW) topping only has a 1.5-
hour rating, per 2008 Vulcraft Decking Manual.

Roof System

LMOB has three roof levels: main roof, east
emergency stairwell roof, and the overhang
over the main entrance. There is only one roof

TP

type for all three roof levels, consisting of a 3- _

ply bituminous waterproofing applied over the N

insulated cast-in-place concrete (Figure 2.3). e~ .
To ensure adequate rainwater drainage, the E

insulated cast-in-place concrete is sloped '4”

for every 12” horizontal. Figure 2.3, Roof Detail

Source: Oliver, Glidden, Spina & Partners

The insulated cast-in-place concrete was used in-lieu of rigid insulation with stone ballast. One
reason is that the facility is in a hurricane zone. This means that loose material can potentially
become airborne projectiles and cause damage when there is a hurricane. The insulated concrete
has sufficient mass to resist becoming airborne in a hurricane. In addition, the added mass
counters the uplift wind force.
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Lateral Force Resisting System

Wind Loads

Method 2 in Chapter 6 of ASCE 7-05 was used to determine the Main Wind Force Resisting
System (MWFRS) and wind load on the Components & Cladding (CCL). Story forces and
overturning moments were determined by calculating the wind pressures and loads. Assumptions
were made to simplify method 2, as follows:

1. Ignore the overhang

2. Connection between floor diaphragm and facade allows thermal induced movement
3. Due to multiple roof levels, that average roof elevation 95°-6” was utilized

4. 0.85 Gust factor was used, since diaphragm is rigid

5. Internal pressurization is unlikely due to use of impact resistant glazing

6. Type Il for importance category

From the wind analysis, the MWFRS loads due to
wind in the North/South direction controls over the
East/West direction. Higher story shears, in the
North/South directions, can be attributed to greater
facade area. All wind calculations are available for
reference in Appendix D.

LMOB is located in a suburban area, where most
neighboring buildings are less than 30 ft. Only to
the west are there tall buildings, namely the Largo
Medical Center (highlighted blue in Figure 4.1).
Though the parking garage is the other tall
structure in the immediate vicinity of LMOB, the
effects are neglected. The parking garage was built
after LMOB was completed. As a result of the
surrounding buildings, the site is classified as
having wind Exposure Category B.

Figure 4.1, Neighboring Buildings

Source: Google Maps

Seismic Loads

Equivalent Lateral Force method was used to determine the seismic loads on LMOB. Seismic
load transfers from the floor diaphragms to the shear walls. The shear wall locations can be
referenced in Figure 2.2. No seismic loads were transferred to the top roof, at 105°, due to the
lack seismically designed masonry structure supporting the diaphragms (Figure 4.2, on the
following page).
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Figure 4.2, Non Seismic Design Top Roof
Source: Oliver, Glidden, Spina & Partners

Table 4.1, Maximum Base Shear (V,) and Overturning Moment (M,)
Seismic Wind
Base Shear (Kip) 376.4 916.2
Overturning
Moment (Kip-ft) 23340.1 47192.8

Using ASCE 7-05 it was discovered that the facility doesn’t have to resist significant seismic
forces, approximately 376.4 kip. This translates to ~ 1.7% of the effective building weight. Live
load due to storage, and dead loads determined previously in were used to calculate the effective
building weight. Refer to Appendix E for more details. After analyzing both wind and seismic
loads, it was found that the wind loading in the North/South direction is the controlling lateral
scenario. See Table 4.1 for wind and seismic base shear and overturning moment. Due to
Florida’s low seismic activity but high hurricane risk it is logical that the facility experiences
high wind loads when compared to seismic loads.

Irregularity Analysis

Wind Irreqularity

Eccentricity between the center of mass (CM) and the center of rigidity (CR) affects the loads
experienced by the shear walls. Torsion is present whenever there is an eccentricity between
the CM and CR. LMOB has three types of floors, each with a distinct CM; see Table 4.2 (on
the following page).
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Table 4.2, CM of Floor Types
Floor Type Floor Levels Xem (ft) Yem (ft)

A 0 110.07 59.34
B 1 114.69 58.72
C 2,3,4,5 114.79 58.90

Assumptions were made to simplify and expedite the hand calculation process, and are as
follows:

1. No mechanical or other large openings in shear walls

2. All shear walls have stiffness’ proportional to their respective length

3. Shear walls resisting lateral load in the North/South direction are not
connected to shear walls resisting lateral load in the East/West direction

4. Floor diaphragm concrete will crack before shear walls, due to exposure to both
gravity and wind loads

Wind loads, determined in Technical Report I, were distributed to each lateral resisting
element based on stiffness. Deep members had the greatest share of shear, primarily due to
high stiffness. It was initially expected that the deepest member, AV2-Y1, would have the
greatest shear. The hand analysis indicated that AV1-Y1 had greater shear, due to the torsion
shear component. Go to Appendix F for more details on calculations.

Table 4.3, Maximum Base Shear
Lateral Force Controlling | Maximum Base Maximum Base Shear
Resisting Member | Wind Case Shear (Kip) per Length (Kip/ft)
AV1-X1 I 76.49 7.40
AV1-X1 1 325.00 15.42
AV2-Y1 I 304.42 11.27
AV2-X1 I 63.85 7.82
AV3-Y1 I 126.60 9.62
AV3-X1 I 63.35 7.53
AV3-Y?2 I 121.65 9.24
AV4-Y1 I 84.03 7.20
AV4-X1 I 159.59 7.82

Each wind case was calculated, to determine the case and member with the highest base shear.
Accidental torsion in Case Il and Case IV was applied to maximize member base shear.
Determined in Case | and Case 111, the torsion shear component at max was only 25.5% of the
direct shear, which is small. There is no possibility that a low stiffness lateral member will
experience greater base shear, when compared to a higher stiffness lateral member. As a
result, the accidental torsion was applied clockwise to increase base shear experienced by high
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stiffness members (AV1-Y1 and AV2-Y1). The maximum base shears and load case for each
member can be referenced in Table 4.3.

Seismic Irreqularity and Building Period

LMOB was evaluated for horizontal and vertical irregularity, though not required for seismic
category A. A reason is the potential to move the facility to a more seismically active region,
in the spring 2013 semester. By visual inspection facility’s regular shape, continuous lateral
system, and parallel lateral force resisting system eliminated the need to check the facility for
horizontal irregularity (4) and (5). Vertical irregularities checks eliminated; due to the visual
inspection; are vertical irregularity (3), (4), (5a), and (5b). Other horizontal and vertical
irregularities were analyzed by both hand calculations and through the use of ETABS.

When analyzing the facility assumptions were made, and are listed below:

1. Floor diaphragm openings due to MEP are not significant and not
included in diaphragm discontinuity irregularity analysis

2. Stiffness in soft story irregularity is inversely proportionate to the
story height

3. Construction effects on stiffness was not considered

The rational behind assumption (2), is based on the equation: K = 12E1 / L® (fixed-fixed
member). Continuity of all lateral force resisting members translates to constant moment of
inertia at all stories. As a result the stiffness equation’s numerator is a constant and only the
height (L) of the story has an impact.

Table 4.4, Re-Entrant Corner Analysis
Floor | Building Dimension w/o Re-Entrant Corner Externsion Percentage
Level Re-Entrant Corners (ft) Dimensions (ft)
Long Side | Short Side | Long Side | Short Side | Long Side | Short Side
0 197.51 73.59 28 40.83 14.2% 55.5%
1 225.51 115.43 2 2 0.9% 1.7%
2 225.51 115.43 2 2 0.9% 1.7%
3 225.51 115.43 2 2 0.9% 1.7%
4 225.51 115.43 2 2 0.9% 1.7%
5 225.51 115.43 2 2 0.9% 1.7%
Roof 1 225.51 115.43 2 2 0.9% 1.7%

Re-entrant corner, floor diaphragm discontinuity, mass, soft story, and torsional irregularity

were analyzed according guidelines established in ASCE 7-05 Tables 12.3-1 and 12.3-2. At a
quick glance of Table 4.4, LMOB appears to have re-entrant corner irregularity, but this is not
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s0, because both re-entrant corner extension percentage in the long and short sides must be
greater than 15%. The max floor diaphragm discontinuity occurs at floor level 1 and is only
7.8%, primarily due to the two story lobby. This is nowhere close to the 50% threshold, which
ASCE 7-05 would classify that floor diaphragm discontinuity exist. After comparing the
values on Table 4.5 (located below) to ASCE 7-05 Table 12.3-1 and 12.3-2, there is soft story
irregularity but no mass irregularity. The facility doesn’t have extreme soft story irregularity
because the K;/ K, is greater than 60%. All hand calculation, pertaining to the seismic
irregularity analysis, is in Appendix F.

Table 4.5, Soft Story and Mass Irregularity Analysis
Story Height
Story y(ﬁ) 9 K~1/L° Ki/ Kist Kil Kag | Wettj/ Wt

1 16 0.00024 67.0% 75.3% 101.7%

2 14 0.00036 100.0% 100.0% 101.4%

3 14 0.00036 100.0% 100.0% 101.8%

4 14 0.00036 100.0% 100.0% 100.2%

5 14 0.00036 100.0%

6 14 0.00036

Instead of using hand calculations to determine torsional irregularity, ETABS was used. The
need to determine the effective moment of inertia of each member at each story will require
the design of all lateral force resisting members. Long duration of the hand analysis is the
main reason for not implementing hand calculations. To ensure that the ETABS result are
accurate; the center of mass, center of rigidity, as well as the case | wind induced force on
member AV2-Y1; will be compared with the hand calculations. For more details about the
structural computer modeling and assumptions, see Appendix H.

Table 4.6, Typical Floor Diaphragm Center of Mass and Rigidity

Hand Analysis Computer Analysis
Center of Mass Center of Rigidity Center of Mass Center of Rigidity
X y X y X y X y
11479 | 58.90 | 105.51 47.79 114.78 | 58.80 89.90 47.79

Table 4.7, Wind Case | Base Shear of Member AV2-Y1
Hand Analysis Computer Analysis
304.42 Kip 327.44 Kip

Evident in Table 4.6 and Table 4.7, the structural computer model is not entirely accurate. The
structural computer model has a different center of rigidity from the hand calculation. An
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impact of the center of rigidity difference is change in torsion induced shear and extreme
torsional irregularity. Unlike the hand calculation, it was assumed that the shear walls are
monolithically cast; meaning that the shear wall will act more like an angle/L-section. This is
the reason for the change in center of rigidity.

Though the change in center of rigidity was expected, the significant difference between the
building’s fundamental period wasn’t. When using ASCE 7-05 equation 12.8-9, the
fundamental period is 0.66 seconds. ETABS determined the fundamental period to be 2.38
seconds, due to torsion. It was verified that the building mass and dimensions in ETABS is the
same as the hand calculations. Since the period T = 2r * (mass/stiffness)"?, it is likely that the
lateral force resisting element’s stiffness is the culprit for the error.

It was decided that the ETABS model is not accurate and additional debugging of the
structural computer model is required. Unfortunately, at this time it can’t be determine
whether or not the building has torsional irregularity.

Story Drift

Story drift, was evaluated to prevent damage of building components. Wind induced story
drift controls over seismic story drift. There are two reasons for this; one is the higher wind
loads. The other reason is that greater drift of the lateral force resisting system are permissible
in seismic design, to facilitate energy dissipation.

Instead of determining the story drift by first designing each shear wall, it was assumed that
the effective moment of inertia is 25% of the uncracked moment of inertia. Shear wall drifts
was determine by subtracting the deflections at top and bottom of each story. The formula
used to determine the top and bottom deflection is Agqy = PL? / (12Eleftective). Refer to
Appendix F, for more details about the story drift calculations. The maximum story drift
occurs at the first story (least stiff story) and is approximately 0.01. ASCE 7-05 Section
CC1.2 dictates that the maximum allowable story drift shall be Hsor,/400, in our case the
maximum allowable story drift shall be 0.48. From the comparison, between the maximum
allowable story drift and actual maximum story drift, the building doesn’t violate the
serviceability criteria.

Lateral Spot Check/Design

The shear wall experiencing the largest base shear was selected to be designed and lateral system
spot check. In addition, the design was checked with a computer model, RAM. Member AV1-Y1
was evaluated for flexure and shear due to wind loads, the controlling lateral load. Load
combination 1.2D + L + 0.5L, + 1.6W was used in designing the lateral force resisting member.
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Shear wall AV1-Y1 was designed similar to a long flexural member as opposed to a deep beam,
because the height-to-length ratio is greater than 4.

To reduce the number of design iterations assumptions were made during the design process and

are as follows:

1. Shear walls take no axial loads

2. Reinforcement responsible for controlling thermal induced cracks don’t
contribute to strength

3. All vertical reinforcements are the same size

4. Two layers of flexural rebar

5. € = 0.005 for flexural reinforcement furthest from the neutral axis

£

*—(4) #3 CRACK CTRL. REINF. EQ. SPACED ‘*—(25) #3FLEXURAL REINF. @33 0. C.——F

7

1
4

T—f—; TYP. CLR COVER

\— #4 SHEAR REINF. HOOFS
19.

21078

Figure 4.3, Flexural Reinforcement Design

Current shear wall, AV1-Y1, dimensions are sufficient to resist base shear and maximum
moment. Top reinforcement is required, due to the likely hood that the wind load will reverse.
The other reason is to strain the flexural reinforcement to 0.005, in order to use a ® = 0.9. Refer
to Figure 4.3 for the flexural and crack control reinforcement. As for shear reinforcement hoops,
these are not necessary at distances less than d from the face of support and where the shear is
less than 183.3 Kips. However, a decision was made to place hoops at locations where shear
reinforcement hoops are not required, to confine the concrete core and avoid possible rebar
buckling during the construction process. All design calculations, pertaining to shear wall AV1-
Y1’s design is in Appendix G.

Table 4.8, Wall Design

Design Method

Hand

Computer

Flexural
Reinforcement

Tension Zone: (50) #8 @ 3.5” O.C.
Compression Zone: (50) #8

Tension Zone: (64) #8 @ 4” O.C.
Compression Zone: (0) #8

RAM’s design of wall AV1-Y1 is logical, when comparing values in Table 4.8. Greater spacing
between rebars and no compression rebar, in the computer design, necessitates additional
reinforcement; as evident in the greater quantities of flexural rebar. Without top reinforcement
the rebar furthest from the neutral axis will not reach a strain of 0.005, thus preventing the use of

®=0.9.
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The design procedure used for AV1-Y1 can be used most lateral resisting members except for
AV2-Y 1. With a height-to-length ration of 3.19, member AV2-Y 1 must be designed as a deep
beam (per ACI 318-11 Section 11.7.1), based on the strut-and-tie model.
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Conclusion

Technical Report 111 studies the wind and seismic effects on the individual lateral force resisting
members. Only the member with the largest base shear was designed, AV1-Y 1. The building’s
story drift satisfies the maximum allowable drift limit Hsory / 400. Both horizontal and vertical
seismic irregularities were analyzed. LMOB has soft story irregularity and potentially torsional
irregularity.

It is not well known whether or not LMOB has torsional irregularity, there are a number of
reason for this. Hand calculations were not done for torsion irregularity, primarily due to the
need to design all the lateral force resisting members and duration of the hand analysis. Though
an ETABS was used to evaluate the building for torsional irregularity, the result of the ETABS
model should not be used. The ETABS model has a greater eccentricity between center or
rigidity and center of mass when compared to the hand calculations done previously. This caused
a 2.38 second fundamental period and greater base shear in member AV2-Y1. Hand calculations
yielded 0.66 second fundamental period and 304.42 kip base shear in member AV2-Y1.
Additional debugging of the structural computer model is necessary to achieve an accurate
analysis and determine whether LMOB has torsional irregularity.

Using the hand calculations in this Technical Report and previous ones, member AV1-Y1 was
designed to the controlling lateral load (wind). Due to a height-to-width ratio greater than 4,
member AV1-Y1 was designed as a flexural member instead of a deep beam with strut-and-tie.
Lateral member AV1-Y1 experiences a base shear of 325 kip of base and an overturning moment
of 16608.2 kip-ft. According to hand calculations (25) #8 rebar in each of the two layers of
flexural reinforcement is required along with compression reinforcement, to resist the loads
mentioned above. The purpose of the compression reinforcement is required to yield the
reinforcement in tension. Unlike the torsional irregularity analysis, RAM generated a design
AV1-Y1 similar to the hand calculation.
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Appendix B: Load Determination Dead, Live, Rain

Thaion Nyayen [ [Load Determine ﬂon—DEAD-,L.‘;\E.']/S
' | RATN

r " ¥ S —
| Floor Level | Agress L#‘"} t A, EII{PL}._-" P (.‘,’J‘"}_‘

' o {Mis3.oo | 243.06 | 724 .00
5 I ' 18440.00 | 157100 599.00
1 lg4yo.co | 193.00 i kD00
] '2¢44o. 50 | 243.00 " 509.00
Y lz44s.00 | 24300 504.90
i 5 N CAeYyp.oo ilal.00 LDA.00
| Reof | 2gy40.00 | N/A _lov.oo

L] Does wet  inelede 4w Pperings
[2] Sstav tarend.g 40 roof vop has a reo¥

L]

\ —— | i : e |
%‘-’ LSty ) Atcas (] Agua g (87).
by I 115333 | 5ggoc )
Tf\ 2| aless7 | aze.ze

) 470667 | Igub.lo

y 4706.67 1681, 60

g [ ATes.sT L 19maMe

3 i 9706.87 | A73iM0 5
ROO‘HI _ SoTa.00 NAA l

L3] Ron¥ has pairtitiai £n:_les--.rJ Micchanen | equipment and tairwel|
LY 'U_Ll" dead _m:.J co Hatewa |

— S ——
_Maseria| i""'t;g':r___?__j__ . Notes I
Nii- CONL 150 /g | ATSC MEJ. Table n-3 !
Lw. copc i n3 tbf;fr; iAmL Ginphocs Standovds IIEd. |
veT 133 /g | Arch Gravhies Staudards 11 Ed. |
Cermmec /110 tp/gn' | ALSC WEW. Table 17-13 '
Porcelan ! } | l
Tile g ) ! i
, 3PlyRoeting | | b/ ATSC MEJ Takle 17-13 |
| Llamwated 181 Jeip” I ;
, | Glasy =037 | o :
' | OMEP IS g ] [
.l_ Partitions 15 i;{f’l' 1ASCE 7-05 Wi L 1 ;
i
1 al Flﬂ!ﬂr fﬁec.k Thic Kness I
; :
! i) Level: 0 :
’ i
! y {
i Iﬂuat‘: Ho, sehd weind, conce, |
* i
] ) Levelr 198 |
| d*k" =2 ; duliing pre+a | dee = hat ey 3t (_;D'.,.C_ju Flei s ;
! I#I.abn = 5 d‘ 7 » ;[
i Frtoowseq ™ Toze = 2L T wse to dowewe Ceomc weight i
i o]
| |
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-

havssy Nguyes | Load Uetevorination — DE.PQD,LI\E.IJ./E
l RAIN

3) Level: Reof

Gdeer ™ IS ,assmne metal deck has equal si#e covregadigis
T I j

Foweio (m«'s 3",

b, 1;4}

diis i, "
Letor, eq = A flocr,avy = 2 x 625 Juse te determne  €onc. u.rc.sfﬁ'f

b) Floar Lewel Dead 'l'l'(’.jkr W/t Structumm| steel , Metal Decr FEW'”‘Q IFMGJE

level ¢ O

ﬂMW?"

DLz 0.150(T N Ageass) + 0.05( Asss = Avgpeniny = Asee.c, | + 0005 (Agrons)
DL = n.150(47 Juqls;] +0.005(24153 - 243 = 7)4]) + 0. Oos‘izqrss)
JL = IB".I'S g KJP

"N Level )

DL = v |FQ(IHJ L] )fﬂn!rm 'A;. ol ]“‘ O-CE(A’rNL "A-Hopfn.--,'fd:*an,)
D ‘"r—(A woss f
DL = o, n:o(‘*ﬁﬂllswa-;sm) +0.015( 26440 - 1571 — 509)
+0.005(158440)
DL = 17396 kip

3 Llevel: 225

pL = O-JSO{THW.-,W‘J{;\:u, - A4‘r-¢¢f~-'-y) ' O.OIS(.AP,..__._-A;.,,,,..,,,s,- A""'"}
+0.005 (A geoss)

DL = =imolMu)(ae440 =245 + 0,015 (26440~ 293~ €09) + p.005 (26440)

DL = 1€4d.8 ki Flior feoel

4) Love | : Reo £

R R —

E DL = 0 1"3{:".,. a_']\A?“ }'I'ﬂ OIS-[A,MI' D10 }*D OG|(A rnu:.J

g +0.005(A ., )

i DL = p. rns(“’/;f 16440 ) + 0.015 (26440 X 0. 20) + v.00 1 (28940} +0.005 (26440)
DL = i'f‘l"! LY IP

A S R
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'—;‘., sbh Nauye 1 Load Detevwrination- DEAD , LIVE |3
> | I RAIN /5
I:.,: i)cad‘ We jk‘! 5€ ':!_‘,9-— o

= e e ; N

{ Floov Leve | i { [ 2erdorMor3 {

— i |
H{!L‘lr-u‘l‘j v.T Cevamr L Ve T | Ceramac VeT Ceramins

Area () | 1410 28w | osn |63 | s | 334

¥ Other areas have cxposed conc.
1) Level 10

DL = 13300} + 10Q2841} = 30,3 Kip

' 1) Level: |

g I \

‘é\ | pL = 1:33(sy) vipléssi = 2.1 Kip
| 3level: 255

DL =1 3(831) +100339) = Yol kep / €loov level

d) Dead Weu?l-,* o Focade Envelape (by SHary )

b} stery i |

pL = 0.I5 0( AF..-_\" - A:ﬂli-ug} + 0.0051(!‘.’5“_..’ }
DL = 0.150(11063.33- ISEF.00) + 0.00t2 (1s58,00)
DL = I43F 8 Kk,

1) Srory: 2

DL = 0.150(4706.67 - 1q10-20) + 0.0084 (1n10.20)
bL = 11837 Kip

1) story: 3

i DL = 0.150(4706.67~ 1346.20 ) 3 p.0081 (1§4¢.10)
pL = l1ay.1 kip

Li] Story Yy

DL = 0.150(9706.57- 2681.60) + 0.0082 (2681.60)
DL = 1073.7 kip

T S P s S
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; [Load Desernination = DEAD , LIVE !
E i RATN u"'s

Tom Lon M:u)rfn

5) Story: §
pL= 0.150(4%6.67 - 2780.40) + D.008 2 (1780.40)
pL= 10617 kip

6) Story: &
DL = 0.150(4706.67- 17235.40) +4.0052( 2981.40)

DL o613 Kkip

1) Story @ Root

MPAD

R I DL = 0.150(5079.00)
DL = 74180 kip

e} Live Load w/o Live Lond Reduction

I_ Qeom Type r Load (lb/g?) Notes
Staes T ASCE 1-05 Table 4-1
Lobby B First Floor Lgr.—:darg loo ! |
i Corridor Above Foyst Fleor | 7o J{ !
i Ordinavy Flat Roofs i 10 . j

; 4 Parvitions 3 IS lbfax® , per ASCE T-05 4.2.1
i
: ) Level : O
; LL = 0.1000 Agvons ~ A spennn = Assa, ) +0.1000A,,,,,)
| LL = 0.100(24153 - 225 - 72 ) + 0. 100 (724)
1 -
; LL = 23136 kip
!
i
i 2) Leve |
i LL= 0,080( 25440 - 15T71.00 - (0Q.00)+0.100 { gpa.00)

LL= 20017 kip
Vlevel 122§

LL = 0.080( 26440~ 293.00 - 604.00 ) + 0. 100 { § 09.00)
LL= 2103.9 gip
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/s

FAnarap®

e

PP ——

s J Rﬂ-h LO@J

Ram Fati Rate(l)iy,s” per houv (100 year retavin ru-r.:ui ) ; pev Intersational
lenu.nj Code 2064 Append x S,AELE o5 (85

(A) = 52 » 40017 = 2128.7 per ASCET-0S C$.5
(@)= D014 (A)(I) = J46. 4L , per ASCE 7-05 (8.3

do= A% ru(%) = 3.3"

di= 1+ [ LQ-%0) | = 17387 , intevpalation of ASCET-05 Taple ¢8-I
{(1no-2e)

Rz 6a(d,+d, )

R=- s.1(3.63+0m8)

Rz A7.34 |l:/l'ﬂl >[Rou+ Jive load =20 i '.-J’:)
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Theser Ngay en ’

L

[C-mv.-+~,| Spot+ Chéck

|

T

|/5

i Mew ber : Typical Tysteal . Location
I Type | cpan @) Spmewglf)
| Beaw 23 g.4% El=B1
Girder 33 33 BlacCh
';3‘0.,1- 28.67 | 55 Bl-BL

A) Roof and Floor Decic , Toists

Load Combination i

. . o e
e R iRoot ﬂcakllnoﬂr Pec _'-_1 -.-"'Gi;!._._..._]‘
g | imalpl] 55 | 825 | 2867 |
é is?u-;q ?( N/A ': N/ Tz '
-\ L l‘-t : - . 1 - i

0] Aguac 3 span decks

D hook Dok
*Ayume 4 hye Foce vating .
Total Loas (TLY= DL+LL+RZ
TL= 149 + Wyey + 27,48
TL= 127. |k”'F & W;l((t.

Max 30I Span= 550" > 546"/, Goed .
Max Albwakie bead = |17 [brget

TL = 1079+ 145

TLz 1094 jp/ea™ < NE ™, good

Load Cau. .|.' ,E/rj[j = 1“10
Load r.fm., £/120 =120 /e > 109 4 1bip’ ¥,

Good .

May v ¢ 1-5B2Y

i 2) Floor Deck
<A ¢ Ahe Fice waein
.l *Asivimve Flyor drec e Com polite +.rPl.:'
‘ LL= 100 lb/gr* , avea. —bosc +o Sta ..
]
Lh is ]
i Weight of deck = IJaa- i f’}ﬁ
Max 5DT Span = g gy 'o/ Good

Nax Supevimpased Lise Laad = |53 IWP

Page 26 of 69

JaD+teL+9.5(L, or R o &)

oL 03 (5PM) 4 6015 + .00
+0.005 + Wy, «

DL = c.omaqasip /e ® + Urpeen

DL = 799 |plpr" * Woeen,

#Simce voof e load =20/’
15 Swalley than Rain laad
(27.4% w/gr') ard wa\ihelines
0% wer & perisratd cn vood
Jur.ng rain > Wie Raiws lead

¥ Sevvica L‘LIE“‘Y Critevia
£ .i/g‘ 4 duppoi+ g Now-
Plas+ep {_&'..-J.ng

'““'P"n"‘i‘t.*hi dock b rated upta Jher ), good .

> 100 \b/gr"/, Gosd
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Tha. :on Ngvnren i iGrav(‘#y 5?01 Chece Kk 2/5

. “5( CewiEntihous or SF"“/‘»; Flhev ;.rc protection
e achieve Qor m‘h’n?

May use 2VLI22 w/ e.ther cementitovs oy Spray Fibes protection .

3) Jowts
DL = 0.150 (Ya) +0.015 +p.005
Wy= L ADL+ OSSR Y Wpee o * V30001
Wl 12005 & Wy, . ) +05Q2. ga)] 5.5 DL = 70 tb/gr + .46+ wp,
w;, =199.8 jb/f: + L2, . 155 DL = .5 1b/ge vwry,
' Wz SHEQ Lbigr + b6 W, o
% 4 Since yoof live load = L2 |5//l‘
E 13 smalier than qu ‘o;\dl
ﬁ\ / Check 22x6 ,,Us?n;; 53T Econemy Table (21.3Q (b/grt) and unlike laess
% Assume  Lhn Fire rating ot work Pm dormed On rock
W= 484 4+ 6.602) | wp,, =22 1b/pa dum, rain 3 uie Rain load
W.z 609.6 (b/a7
‘&rvu«b‘i‘?‘/ Critevia
W, s, = (22-28.67) (540-597)+ 547 A L2/110 ) supporting Now Plaster
Wy capnn= 611-2 1b/fa > 609.6 loffe J ,Good ceiling

bleazacsiy -_[(20-1‘ £10328-2a5) + Ms] o
Lleapacry = 611.8 ib/ga > 21.83(5.5)

61.2 e/l > 1534 /e v/, 6ood

* Use Spray appl ca firec vesistive mater als (ex. Cenenti tious ov F.‘er)
10 achieve 2hv. rating ,per SIL

May use 121k w/ Spray applied five res stine weatevials

b) Beam , Girdervs

Load Combipation : I.LAD +1.6L +0 "(Lv o R or 5)
*Assume beams and girdors ave Pipaed connec HJ/ Ad44a) Gr 50O

l) Bcam
Lu“ - [l 20DL) + 16(LL)] « Spacing of bm DL = 0,150/ ) + 0.015 +0.005 4,
2 [N 6e1 6 (80)) % .25 + 12 (W) +Whe
Llf“: 1765 b/ + 1AW u OL = 706 1o, prt+ Wim
LL = 80 iv/gr"
M= W;ﬂ’/ﬁ‘

Mu: (l'l‘; + I.l’.(/m)(lll)/z
; M. - 240251 + B4 W,

Yu = W8/
Vi = (765 + 1oaws, ) 334)
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| Gravty Spot Check
|

My

M. =

1524 Kkip

Ve= 29123 + 148w,

i

Maz 240261+ 1634(74)

Lheck WlMxTY uiing ATIC MEd. Table 3:10,3=6

L /20
33(,2)/240
5 s

A,
A'L
Q4.

TEETSN TN

272.0 Kipefi > 2524 kop-ft / ,Go0d-

-§ Vuz 30.6 xip

s i BV, = 1A2 kip >30.6x.p V , Good 37‘1\1‘1'10‘)(’7‘15)
h: N May use Wi4x74 Ay = 1537 165"V, Goed
: ‘ |
7~ I 2) Girdev |
| aAvuce ] rdevs e Shear studs To have GOow pos € action
& Fop case . conttructa Lility aUuwme all beaws are WIx29
h"ﬂt’f O T B N
’ LY)
Moz g (pa)os) iz @)
[
. B e S
| M. _s_s_\qw)us}*l,w g 350
i T/ |
] Moz 12007+ 2082w, .. :-ir‘ .
> |
A U SR
n Kip Y 33—k
? 4 4
E Iil l k -a“’;.«..-
: o
PB‘[D.ISO('V(L) ¥ 0.015 49,005
+142(2.25)33+ 28%3) /2
: +0.084(33428%:)/2
beee = i%'/’“) . PO:SA-I*:(.'T
— (P‘ s e PD - :L‘I'S e sundacsoyed Dead Lead
i bess = 15/ :t-')‘S’
{ in ( 30.2 P - 0.080(7.25)(3308%) /2
! P,_ = 209 Kip yantactore d Live Lead §
| Asyz 235 ' baes & 4 assume € 24000 psi
i A -SBAL e Pu 8 2 4 PD4 1.6 PL
| 0.55 (4)(8.25)(1R) Puz LA(54.2)+ 2.6 26.4)
3' A 0MAA, b reatral sl (Plastre) 1 in P.= 28Y Kip
! one .
{ w

Vu= 20122 + 19.8 (74)
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W= (Lt )
Wiz €25 (N.6+80) + Wim
Wi = 1250.7 + Wy m

A, - 5(nsoq+ 190334

w* 1.2 Vé-rd&»
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p )
RAZon lguyen Traviey Spot CLheek
! | Y/

Check W24 x4 “Aising ATSC HES, Takle 3-19, Table -
s Assame perkect Sicor Yrawmsder
As v & O -nl
A : 0,049 (22.4)

a : 334" > 3" (set.4 povt oF Liser nob) , PNA 5 n flange of sTL.

Mew bev
. Y —— L'N——‘-—————‘ »
; A;F, - 0 8SF bepe Toia + 2 ;:)'L‘ x N PRI
i A“l =085 ¢ u,;‘_X‘,,!:_J ol —
A4, by l“——---—c_—':-'_::—?q—-——— vous”
" X = 22,4(50)-0.85()8.25¥2)(3] ”- #
o I 2(50)(2.13)
< ' x: uo.x/%4 |
. i 00 |
= Xz 0.23 I
S - i
! O X A
i ¥ —bg—x
M= 17,7 + 20‘1;;('76/5000) ILB : _(_Q.!'_);e._g}}_)(g')lo.ﬂ-m
M" Il53.1|<.p.{r .—',A."
+ 4580

Tig= H632.5 tnY

PM,= (0.07-0.03) «(1320-1257) +1260 ,iaterpoiarion of Table 3-14
0.7
IMu= 2700 kepft 212330 Ripofr V) Good

A £ L3160 , Sinal live Losel B, o L1360
B = S(P /33)(33%)(n28). Aot 3512) /360
38y (1«000)(755:.5) Aot tit”

By = 01237 <117V, Good

Pooer. 20,150 (1) 40,005
+152108,25) 33 +23"4)/

May nie Wl4«7s v/ Shear S+ud; +0.084 (33423%3) /)
e Pear:-: * 48,342.7= §1.0 Kip
Acs s Oaseiat) W.....= 7,076 Kip /4T

B 500.076)(33°)(1nk).
184(2a000) (2100 )
+5(51/33)(33%)01g)

384(22000)(2150)

D o= 0.0335+ 0,677

ALLD = 0‘.7‘“”,Jw..~y Cauf,p.-q',J-\

0.7 2 11" , ne shorung

V‘cq_
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| Gravity Spot Chec k

5/5

f,] Column

B-2

pne a pase

Location?®

#Asyaiie

J:‘;‘-' C-‘_"-‘.:)[F'.h ,}[\S—F‘fﬂﬂt}
.PI_ - p.ofa(aa .2 N5)

'JL 2 3441 P live load wio reduwc+igy
P,z 2.3177 2.5

R - - F N

P, /& , Yan loag

S@LSe) |

-

T
2 (33025%)

1 _.L_

Aoy =1905 p'ten J

=

el

"

-

R

' S — i
g I Ngtes J ge—
. = Lw cone. 0y 1o Arch Geephics Standard 11 EJ, ',
'f-\ [ Root Deck 46 b/dr | Vulcws £+ 2005 Pock Manaal, 1.SBAY 1{'
| Joist 12T Valerade 2007 Jout Moov 11k 6 N
D30y -Root J POtk ADCIMES Table 17700 I 4
NW Cane |50 104 ATse M EJ Table 17-13
Flage Ure w 162 Yodere £+ 108 Dock Maneal, 2pr 22
Bea . T4 Te dH ATSt (W Ey | Wi a7y
frirde T8 ayr [ ATdC ol W aNaTG
L oMEp R N 7 S
L2} § i " oos flear level ,dead Isad cplfateval  to be jwciwaed
Pz 113 "a)(420.5) + 19¢(ag0.5) + 2 (320290 005V gis) v (995, 2)

I + [150(“a )(990.5) + 162 (220.5) 5 74 (33 + 219% W0.5)(3.5) + 26 (354 31.22)(0.5) )5
+15(390.2)(6) + $(aq0.53¢)

P, = £4.3+ £L4(C =14 al5) = 5.0(8)

P’ - ‘l‘i&'}' 1Y P N TgtF | frna

Pa=ldPs*i6P + .57,

Py = 1143.7 Ep

ka, = tlis) =57
K, - W) D187, weak axis beuding  centwols.
~Check WHxIL0 using Takle 4=l 1 ALIC ML
PPz 1310 s > QM3 ko V|, Geod
May use

Widx 20 (v Oolewmn 202

.

PSR
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Appendix D: Wind Load Calculations

Theuson Mguyen E Wind Lond i/ﬁ

_‘i.'_ml)m-Ta.\r,r;_ r:..:\-i-eﬁovy'-DI , ASCE 7-05F Table -]
Ihnporh—m:c Fac+eowr I)y: F.IS—J ALLE T-05 Table -1
E;qu_;.mrg Cmicc].pr?r : B , ASLE T-0% éé‘b_,é.}
Mean Height a5,5”

1Bulduig Face | Movth | Seush |East [ West | Roof

-i’!.ma.;kﬁ:) 1AMI2A j21412,9 1 10357.9 ]10“'?-4 26440

o Whew Comparing latercl foreg resisTing sheav wall and 4loor diapkmgm
Figravey It 15 assuime that the £loar d\.ﬂpLW-‘-'H will erack $ivst

V= 130 mifhe , ASCET-05 Figuve 6!

— S
avent L MWERS L Gl | Notes I
Ky | o.85 025 | AET-0F Table 6-Y4 |

1] C.cwpauents and ledd;ng

Fmean

T ) !
| Height ) S $i____1 Motes
N Case L2CCL | Cawe TMiMweRS
: £15 | o7 057 | ASCET=05 Table 6-3
10 0.7 u.b2 |
5 15 6,7 ' 8,60 i : :
; o L o7 0.7 i ; !
' 4o | 2.7 0.76 : |
50 | 0.8 | 0.81 I
40 : 2.8¢ ‘ 0.8% |
0 | o4 | o.8% s | |
o X 0.43 . i |
a0 1 896 0.4% j |
100 0.44 2.4 !
CANNN ¥ 7 SN SR 111 SRS SR O v

Kél’ =1 , ho rnu’qus Ov E3lavpmicinTs at 51‘1:;

GCpa = T0.18 , ASCE 7-05 Figuve 6-S

[l

A =z 80-1 *Least Morizentul Puscniion , ASCE 7-05 Figuve £-17
3

A = 59.1LH?-~1£]
L

i x

r
A = .74

IEH d Perpend icalar 102 }.H‘DQ‘.‘H\ LS0uth. 'm.{a[l.{ E
_ 341 224.5 ITL ) |
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Thawisin Nguves l [w..\g toads 1/
4 2
' e . N S
’[, e et Windiiacg§ Leew, .‘z Sl b oo o Roed oo Nojes: ﬁj

A S J95 _Gs) Fig.b

| Distanice Fvom [0,‘!5“6"] I‘W'-S", [ml-o’/’ ASCET-0S Fig.6-6,
L WedwudEdge - L | [m=0")]| o6) | §esn3
|Cp . MwERS or |3 [os | 07 Josoueloscefosone] 4
Wall Fovpendicular to Soath Faging Walls [ Notes . ... __|
: Wali {Windward Lszwr\r_d ,5']}(‘. 2 I &09‘: PO
P B, W 9 M. B O O L o '11 i3]
[ Avea (427 ) jta0 (AR e (243 NG QIS TR SISy
{5Cp, (_u_lole o6 Jor ) 1 Jer | 1 joa |1e 123 |ASCE T-0F Fig 6-17
) i - - S — —————————————
Wall, dicelar tag _E.'L.‘n:t.AaATWeH Focipg Walls 1 MNotes
L Wall Wind yvard § Leewar " S;?E, %00-‘, .
[im\t’ ; 4 514 L e B kot & =235
[_A.AM (xt) L6706 12043 18NS a3 s Lies fiseus [sn_jsen
Glp,cct .[0.-6 0.6 T\"-? P27 l b Lo ,' 14 A3 | AKET-0S Fig 6-\7

%u-\d’mcj Natuval Frequency (n,} ~ 100 /Mean Heght , ASCE C6.5.8 ,Eq e~
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P"‘"‘““"; ”l(?; Ce 'QA(GCP*) s 4,29, Hov coiervative internal pre»ur;ia-h',“
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Page 32 of 69



Technical Report 111

Thaison Nguyen | Structural

L0 BI5L 99°B0IE vl 96C Lr bl |5 6E | EEED doL
L. 080F 84 06FFL 26719 DL 861 GF Ly 05831 556 098 | Jooy
GEOBEF LZ'B0Z0L 9.¢Zc) B3 BEE Fa08 gL LFL 6L oel 5
LOJBEE T4 IPEL 91181 ZRaly L5 E0°LEL 59 085 ¥
SO0FFE 059445 EOGET 02809 A 6T |EL LS 0tF £
LOEGSE ZBETIE ZFBEC QETEL GLLS BO0°FEL IE ooe Z
L8064 G lE6l SEUEE LFESE EF ¥ ZLIEL EC ogl L
noo ] BT ELE BLOLE EFST 9/ 7o ] oo 0
IeAN 15808 ASET EAN UINOS JULIoN IEAN 15308 1SET JUUoN IEM: 1SN 1SEZ IEAN WINDS JUHoN ()
o] ;enapusdisd puig, o1 lenapuadiad puis, o} fenapusdisd puig, o} Jenapuadiad pu 0 Jenaipuadisd pu 0} Jejnapuadiad pulyy, | uoneasg [§1Y]
(u-dry) Wwswopy Bulunuzag Aog (diy) seays fuolg {diy) wesydelq j00)4 uo peo pu P uoneas3 | |gas ool
S22U04 PUIAY [ELLS1XT

i 0'FF Ofr 0zl

LVBE 6lF 5 L¥ ook

LolL 9or gor 08

¥l 8T £BE £'BE 08

B5GZ 9 glE 0L

. - . o . . - . e 65E G5E 0%

F5L W9 E0TE 6.1 BO0L LE¥E 6401 89701 576z pes P 05

8Lz LTE L ZE oF

ELVOE 96T 96 0E

8681 [ifr4 9B G2

£l £9C 962 z

BEGIL L ¥E 9B Gl =

gLo=d2 6 0=dD g0=do £0=32 LE0=7/8 | 56'L =719
jooy apig pIEMEST PUERMPUIAL | SHAMIN 120
anEMasUDD (Moo)b dinyh (/)
SHAMIN b anssald AUD0BA (u) BIsH

S2INSsald pUIA UBISaq

Page 33 of 69



Technical Report 111

GE 9T GE 9T OF¥ OFF 0zl
Cl5e [ T 6¥ 6LF 0ol
G9EFC 9t T 90y 90F 08
09°ET 09 ET £6E £BE 08
85¢CC 85°CC 9l 9lE 0L
. - R . . . - 151e 15°e 65E 6'GE 05
el DE"9E 6699 B9IE LE'6E 181 ¥ LE'BE o0z o0z P P 0s
961 86l L CE L CE 0F
91l 9l 96T 96T 0E
9Ll 9lll 6L 96C T4
9Ll 9l [4[4 96C 0z
91l 9l L FE 96T Gl =
£ auoz 7 aucz7 | auozZ ¥ 8U07 G 8U07 ¥ auoz G sUoZ7 7 8Uo7
OO pIENSET] PUEADUIA, SHAMA 120
angerasUo (Bao)b e AnASET 01 Iemaipusdiad puiy, (30o)b
b aunssald A20EA (u) 1BIeH
() senssald puiy, ubissq
GE 9T GE 9T OF¥ OFF 0zl
Cl5e [ T 6¥ 6LF 0ol
G9EFC 9t T 90y 90F 08
09°EC 09 €T £ BE £BE 08
85¢CC 85°CC 9l 9lE 0L
. - R . . . - 150E ) 65E 6'GE 05
el DE"9E 6699 B9IE LE'6E 181 ¥ LE'BE Cs 0z e P s
961 L CE L CE 0F
91l 9l 96T 96T 0E
9Ll 9lll 6L 96C T4
9Ll 9lll [ 96C 0Z
91l 9l L FE 96T Gl =
£ auoz 7 aucz7 | auozZ ¥ 8U07 G 8U07 ¥ auoz G sUoZ7 7 8Uo7
JooY [ty DIEANDUIAN SHAMI 120
angerasUo (Bao)b AN UINoS/yLap o} Jejnaipusdisd puigy, (30o)b )

7h 2Inssald AnoREA

(W) ubisH

(U1} sanssald puis, ublsag

Thaison Nguyen | Structural

Page 34 of 69




Thaison Nguyen | Structural

Technical Report 111

2891 psf
25 47 psf
27 B1 pst
26.74 pst
25.59 p=t
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2013 pat

18 496 psf
17 83 pat

16.39 psf

32.03 pst

iz

Figure AD.1, MWFRS North/South Wind Load Distribution
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Figure AD.2, MWFRS Loads — North/South
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47 45kp ———— =

Figure AD.3, MWFRS East/West Wind Load Distribution
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Figure AD.4, MWFRS Loads — East/West
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Appendix E: Seismic Load Calculations

Thaicon Mgu«u £

fp— — -

[5&.'4»1\.“ Lond s I/{]‘

Innper-inm.t Lavegory + T, ASCE7-65 Taule I-) |
Imperrance Facter: |15 , ASCET-05 Table 11.5-1

Site Class t D, Asce 7-05 §1I,H»l, 10.3.3 ; Table 20.3.1

*rx Asiwme ﬁt‘d'wmr-;.r Feindoreed concrete sheav walls —2 Lateral Sysitem

A) Effectwe Building Weight (W ® DL+o.asLL)

Wlevels |

DL = pL stag ¥ Digeew + Dilga+ DL, .+ DL:;..,,._..’ DLGM G W [l‘!h\u-Aflﬂpru.,?-'&ﬂsuj
IQ - + DE.,_‘«I_“ SPQL.'-.’
g DL = 1675.§ + 160 (A g™ A girenss, = Avsar ) Wim = 74 e/ ;w1474 Srom
é\ 160e _ spot check
) + 75 FTHE 4L+ ItiE.EHLELZ) DLgw 74 (2644p-1571-£09)
"._ ré E.25
DL = 16755 + 303 + 106 + T4.8 + 1L 413445 DL, = 2.a7(242460)
DL = 33257k Iy 2215 K
LL = 20017 k;p, valur for Load Detcravnation Bl et f:,;,J‘,_Hfﬁ;r_,e,
~DEAD , LIVE , RAIN sechionm Woeipser = T8 1 /4T, W24 %78 From
. in +he ﬁppenulix Spet theck
i I)Lc,,,;,,:{[314:(1)45(4)42‘2]3
! W, = 3325.7 +0.25(2001.7 ) sLaas@)+3s 4+ 33-a) ?
Wy = 3826.1 kip +30Y% +(33-3.50 10}
k7L
Dlgure ® (6804 30m.2] 274

Dlg, ien= T4.8 Kip

Nlevelt 195

DL s g 18115 + h.l-_‘;'";(ﬂyu.u - A Flopening "Agun—) A grats ” Ai'apn-.:.? - A.s-—_.._.
lgee = AL¥42=]91 - §09
B S,".'?{ﬁ,..,,,-,q;,vp“__-wﬁ-As,,,:,) s 1553F b
3 76 680+ 30w 2 429,25 432 %)
12 T=3

r
|

AL F L fgay) A4
j e
FITRT b 0417 +_;_ {1?54.3)]

DL = 3706.5 + 44543
DL = 13ISEF Kip

A S TR Y e

: LL= 2103 .94) 7 valae frem Load Deternivation- PEAD
:1 in the J\p[’fhrﬁx
LL = 9415.6 kip

LIVE ,RATIN Séec+ion

4

.
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Theson M!j;&yl‘il ! Sef,smu-r, Load J/{‘
F'Dﬁ_!" L_Q_VC}_ DL{nvlia,r(_Klpj :| Dl. (l‘upj 17"

2 1HEF.A5 l YI65.4 1591.6
1 113%.485% | 1300, 6 19366
Y | 047,10 R TILR 3770.4

L s | aeaso | 3aspa  Javer |

3)level s Roof
DL= 179y, + L4gldgune) + A2(2g440) LL= 20 » 2gu40
looo £.5C10a0) popo
. +7% (880 + 3040 +29.45 +32 %) Lz s288 Kip

|1?DD

i (10e.7) + 761. 85
L2

DL= 1A56.4 +1222.5

DL: 32484 k.p

Wy = L3801 ko p

4) Tatal Efiect ve W{ijL?
Wiy ror = IBL6.1 # 3FA16 + 3836.6 + 37704 +3764.2 + 3381

Wy, rer = 21470 K p

b) Equwalswf Lateral Load
F} Uhu}r

Se=_bd , ASE 7705 Fig. ax-1
oo

5 = 0.063

$02 2L, ASCET-0F Fig.22.%
Iopo
5,2 0.022

Faz1.6 , ASCET-05 Table i1.4~]
Frza 24, ASLET-05 Table L4~

Sps T SiFa

Spg = 0.061016)
Sas = 041014
S5, Fy

5wy = o.0az{2.4)
Sy * 0.053
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Thaison Ngny!n [ feismie Lead 3
£

Stb = %-Smi

5,, : 0.067
Su = 1/5,5,..
$3 = 0.03F

Seismic De.&ijm Lavegarvy {Shevt Pericd):t A, ASCET-05 Table Hl.6-1
Seismnc Design Cavegery (Lahj Periad) 1 A, AXET-05 Tabie 11.4-2

h, =to5”
: Cx:0.2 ,ASCE 7-05 Tabie 1X5-1
' X200 ,AET-05 Table 13.85-2

> Ti= 8 sex ,ASCE 7-05 Fig. 212-15 TaT,
T~exh™, AscET-05 Eqil.5-a
T~ 0.66 sec

R=5 , ASCE 7-05 Takie 12.5-1
1.5

HIP F

K :
[ s AsCE 1-55 Eq, I1.F-3

v',gpc = w,,rol CJ
Ve = 22476 (p.017)
vﬁﬂu - 376.4 I'HP

base

1) $¥ory Sheav (Vy) and Overturiing moment
Cx =_'-!_V3_|_"_.\_E__. K: v (T=0.8)02-1} , AscEros
Zwiah," - (2.5-0.5) Egq i
K= V+{046-0.5)
FJ‘:CJ-VWC sEquud, lateval lead at - (1.5-0.5)
floor level K = L.ONE

T n,t) 2 1susesail

Floor Leve L | halgn) | W Jtidabns | Faliip) | Story shear (&ip) |
6 & 0 | e o 37,4 :
| A k3 PO i 754%7. 4 18.51 1764
1 10 I5A0.6 [ \SaLT-4 37.08 357.849 !
3 4y %306 | 22675 | 55.2Y4 320.81 l
4 56 1170.4 | 061669 | 313 265.57
5 T LRI ; 17833475 42.17 14 1. 44 :
Raot ) 86 FiEh L | 4usiy 100 .27 100,29 [
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Thaiciv Nguy th I | seismic Lowd Lq/"'i
| Floor Level | he (f7) | Ovevture: iy Movic vz Faha ke 47))
oo oo o
| I T 196,16
1 o | 111 RLHD
i 3 T | 1430.56
oo ] f 424154
s T 5634, 4% |
| peafl | 86 | _wsa3az !

M et oversuming™ AG6u16 ¥ LIIZAY £ 345056 # HAHI S 6636,24 F 8423.20
Mt overtunnig = 4334001 Kipe fF

Fmean”
1Y

i

{

i
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i i
|
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i
i
i
i

Page 40 of 69



Thaison Nguyen | Structural Technical Report 111

L N e e ———

ATk ]

A 1EkK)—— - —
faMkp——  — — — — — — — — — — — -
vogkp—————fp — — — — —

186 Kp —f —— — — — — ]

7
3764 Kip =

23349.1 Kip-ft

Figure AE.1, Seismic Loads
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Thatson Ngaygen ' Tvreqularity Avnalysis I/,7
3xx |areval Load Resiiting Strucke s ceiswes ed to Le vigad (Concicte Sheay Waiis)
A. Lenter o Mass and Rigidity
2xx Asswnie all lateial Fesisting tlements have a s+ifénec. proportisnal to
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guy [ [ eq y Analy %
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Maximum Wind Base Shear in Lateral Resisting Elements (Kip)
AV1-X1 AVI1-Y1 AV2-Y1 AV2-X1 AV3-Y1 AV3-X1 AV3-Y2 AVA-Y1 AV4-X1
76.49 325.00 304 .42 63.85 126.60 63.35 121.65 84.03 159.59

Maximum Wind Base Shear in Lateral Resisting Elements (Kip/ft Length)
AV1-X1 AVI1-Y1 AV2-Y1 AV2-X1 AV3-Y1 AV3-X1 AV3-Y2 AVA-Y1 AV4-X1
740 1542 11.27 7.82 9.62 7.53 924 7.20 7.82

Maximum Overturning Moment Shear in Lateral Resisting Elements (Kip)
AV1-X1 AVI1-Y1 AV2-Y1 AV2-X1 AV3-Y1 AV3-X1 AV3-Y2 AVA-Y1 AV4-X1
38224 16608.2 157137 31907 64956 31657 62311 42515 79747

Table AF.5, Maximum Element Base Shear and Overturning Moment
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Thaiaan Nguyen l o JIvvcgulan"y Analysis 6/'7
C-Ii-r".?u‘l&mf‘/ and S5€1gn.e
1) Check $ov  Lc-entront CO'T\"T,dmerc\?w\ discontanmny \wreg.
Flooy Type Dimensions w/o Re-entrant Corner | Gross Void
r_&g -entrant Corngvs Dimens igns Area Arean
L x|y 1 x L e T e
A 197, 5\ ‘ 73.54 ! 28.00 40.€3 25785.62) 1424.7%
B 215.5! 115,43 2 { 2 28440 | 2053
£ 215.51 ns.43 2 | & |aswan | 9mss3]
R P S S e —t
' Fleer Type | Re-entvant Corner Extension Percantage | Vo'd Pemccntage
% o X S — -
A LE/AT5I %1007 MA% | 40.83 /73.59#100 = §5.5% | 1429.76 /25785.54 %100 = 25R
8 2/225.5\4100 = 0.4% | 2/us.43x106 = 1,99, 205377 /264490010 = .89,
8 = Afa25.50 a100 < 0.9%, Afus. 432 00= 1.7, 7R3 /26440 ai0 = 3.0% |
Floor Type A doesn’t have re-entrant Covner ivkeqularity hecause
Dnlyvfkt ’-J.-fl*to" has an txtension 2 1S %
ANl #loov type= dow't have diaphragm discontinuty l'r»~r7u5.~.,‘{+y
since  the voids ave  £80% of the gvos> Floor diaphragin area .
x ¥ Due 1o continu 4y of lateral force resiitiag Clements there ave vo
avﬁ"a"-yhne ottset irrcg
ax x Now pavallel Sy tems {rreg doesp 't exist
Tncrease 1o Sovees due 1o horidoutal forces 15 not requived for SPC A, B, C
per ASC ET-05 §12.3.3.4
1) check S0t Liny and Weight T vegulanity
K ~ \/L3
e e RS =
_éﬁ»u,_,,}“e‘gh' ) ) K,
¢ [ ® | 0.00024 |
2 oW ‘ 0.0003b
3 ! i i 0.00036
4 i i ‘ C.10036
i
§ i 1 L0013k
O | (A i 0.00036
—
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Thaiion Hguyen Lrreqular tv Analp gy?
L-ﬁer_y{- Rava S
F 1,30 flooserur o.ceose (D15 2 6000 - 32
2,54 0.000 56
T VL PR KR TER
[P B g.04¢ 34

LStory | kil ki (%) Wert, s / Watsi (%) 7 |
| 8. boolifo.000 leaito = 67 Pa 100 T% |
{1 | 100% VIR A |
[ 3 5 100% V01,85, |
N B A .5 100.1%, I
i 5 IE 10a% |
L 6 | N ] - =

Ampan”

[lo:i uSLnj" eflectide Tloor r'w"f‘;n}i.-]' dtﬂmineé i‘u S'Ei.blﬁlllf_, an:ah;r-\':.‘, ,.
Orly The fuet story cxper. Sobt Story i'rres;. due ta k{f'ﬁj.”_i_SOz.

Extreme sodt story wveg, docsn't txict 1 any Story, Since
K/, >T0%

Wﬁ.ji'h‘t t-f'r‘tg- doesin'’t exist becanse Wg;;,;;’h’\f'p{_.—[; L1509

In foce increase or modidications are reqm'rtd s PeT RSCET-08
Table 1132, §12.33.4

Drist LsiT Factor = 0.015 L , pev ASCE 7-05 Takle 14.1A-]
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Appendix G: Lateral Spot Check/Design

Thaizen Nagsyen g —[ : [ Laveral SpeT C“““/Dﬂ.gﬂ U"f

Cointralling Lateval Load t Wind
Load Lombmation! 1LAD+ L + 0,50, +|.6W

L Df:'éu;,n latera |l Faiig ra.'-s--FM_rJ mcnmber w/

WiaXiniawy BUer H.M-n.lng dangd Sheavr
Member w/ Max Ovavimining and Shear Avi=Y1

H\u,nu T leb (IGSOEA] J Mhmej valne calenlated ih IP?‘&H'IM-:‘*}' Analys is
— Irl‘t?ufnrn“-‘y B d W.;.(}
Mu‘mnl - A6573.\ K;Plﬁ,l'

v«-,mm: = 1.6{325]‘ s Mg valune caicn Lo ree 1a Ir.-tguir-- tr Aualpiim Tevegularity and Wind
l\"u # =510 ko
jmaA

A. Classidy  Shear Wall design

L/ = 86 /2108

L\erk: .08 »3 J slendev /Flexuwval be havier per il(-'n:,n-ltcl Lone, Mech, £r
Desigh by James K Weight , Tames G. MacGregoir fi1g-5 pp-937

L/T. = 8¢/ 8m)

(AR

B. Design (Flexural)

amww Ascume #§ Fl(xu\rﬁ' FE PR LER T P 4 shear FendforcemenT

.= 3000 psi 43 Ag e ¥y

fy =80 K3 L2554 b

b :8" A (60}
“Agz 0079 (1) 2158 it () ¥ pes vow 0.5503)(8)

azdA4nAg

waas ALl ,@f:a.ﬂ,wl\e;a E‘;J_'O.oo.‘;r

*axInitiaily assume ng top rent, d = 11.03({1'1—0,';3“;‘3.5-0.5
M, = FA,,., ‘F‘,H__q&} "ui-_ e

Mo = i\A; {'l‘a‘/l] L Space btw bars (0.c.)
UF,., NI b Rews

$905.1  nA; “15‘1.11 —a.s..scw‘ss‘] = l.l-l'},.p.‘i d = 25t - (n-1) 5,
54051 = nA, tLzstaiv0.55 ) -[ossa14mA)n %
§a05. 1 = 1,58 10250 21+0.55.] ~Lo.55 + 147083}

sq05.1 =(396.4 + 0,745, )n - (0.795+ 3.67)n"

PSR

A, X" +bk Fe, =0 o, A-08(6)- 175 4 |
A, 0TS~ 36T Se

b, - 396.4 r0.745, Mpan® 13973 4 |

L,z - S4905.1 - 5S¢
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l:rl\ PPL. 1 \\3 wyen ; Lavival Spot Chec K /Design %
S glI
Qa,:-0.12(6)-3.67 Nearx: 63 rows
A, : =8l
b, = 396,9+094($) a = 2.44(21)(1.58)
b, - Hov.64 ;qq.s'"
h = 20.2
h 220 rows € Ny, vV
dz 25020 -(0-1)Q)
A
X d = 232"
g_ _Se=3.8"
é =ombHY Npax® 35 rows
b.. 399. 25
ho2 243 a z 244 (25 X1.58)
W5 2Srows € Npn Gz l6.t”
P-.'). Fhermal Jeracks contral t0.0018 d : lflnll—m_‘ﬂ
A
Ps o {N_ /‘F = 0.0033 ,ACL33-W 805 d = 104.11 o
200 /‘F Hlexummembe s G2 a/o‘gs
zl,(lwvt-n: 0.003 (lsl,ll ~-13.51)
Max V‘ebﬁv‘ spacing , Shaltl 136,59
be 18", pev Acz 3i3-11 §7.12. 2.2 €y cameme = 0,00252 40285,
-"05-1'\: 2(o. 74)/‘5 = 0.08T7 , controlhr ng can 't wse &20.9
- g Win, FeuAT,
Nawg = additional rows of (L) #g
to Satisty contoolfing . rewnt,
Naigs [astiki= 2(5-1)3.9-2008)1 /1 - |
N, - 17108 -
Nadag 4 v .anum&'d‘ +6 hot Contribute to
S‘hvu\a-ﬂn.
,DS.*EL_-‘P:., A $ I s
0.35% “"AstE Asty €4 :0.0e3(s-¢)
0.85€% 3, bet + A'A, (ooos)(cuE“A iy C
0.35'(3)(8)(a¥. 1)‘m (1.58)0.003) = 39.5C60) 0.005 ¢ = 0.003(d ~¢C)
(a4.2-1.a5n’ )E, c =3 JM'
153268.9 + 1294270~ 290.6 2" = 2370 g i
~240.6n" 21294870 4 514a24 = 0 ¢ =0.375(a51.21) i
n'2 25 rows cz=94,2” i
A.slu.m‘ 25(1.5%) 4= (hl—l)bn +1.05
A‘,,..,‘-3QSM P 2
d = 0.55.n"-0,55.+115 i
d = (5w’ |
_._)?
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Thaison Mﬂuren Lateral Spor Chec e/ Design 3/1_].

Use 25 wows of (R)#E a7 each

end o€ the lexaval wall , £, 0,003 (a4.1 - 1752 18)
3.5"0.¢. 4.1
£, : 00016 < 0.002 ,top remd
wSee dvawng on following page fo doesu’r |
see ﬂl‘h‘p.n?(h-\ml-'f {I'LOIMHP? yield.
£, = 0.003(204. %1 a4.2)

ay. A
£,z 0.0037 »>0,0021 , yialds,

€ parisiig~ D005

C, Des-ljn (Shear)

Fmean®
=

TL0 "1 \
Hi6
LLCTES 5 i )
—_— e —
e i 8% .3
—_ !
—— g e 3 %
]’ 6 jo " 13 7 [

*aa Assume sheav peinfortemen tigre (1184
d=z 10a.21"= 11437
b,=8"

M, og= 464 kip

V= 2 V300 (8)109.21)

Ve = 183, 3 Kip

Vi = 4861 _ 83,3
0.75

Vi @ 465 kap

Vs ¢ 8d3ceo (8 rea.1i)
VoL 733, 3 kip

vi,sp&(inj: 75}'}/1
suspocing = 3667 < HgS

4/ ,
Sl-ﬂn: h;ni Llﬁ = 11 ‘

s,

Arz 0,22} = 04 1n*

5= A (8)47V

8 = o.a(aoﬁ(zoq.u)ﬂﬂ;ﬂ
5 = 10"

S —
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Thaison Nguyeh I T Lateral Spet Uwc\ﬂ/ﬁu.'sh L'-/ﬁr

|] Defcrm.-.g when § =11
Ve z An(5)d /s
vtﬂl,.. _‘(UJ "Vf_ ]otqf
Veuw zL0.4(80)20a.21) /12 + 153.3] 005

V.-,,(.ﬁ ysl.zq kip o where § can equni P

sxxltse $2I" when X<¢d , For thewmal and

crack contrel .

b x See d].-awu-?s on £ollowing pp‘ge_ see shear peinf, lﬂlﬂfﬂu.‘gtﬂlt""-

F ———
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Appendix H: Structural Computer Modeling

Modeling Assumptions

1. All shear walls are monolithically cast

2. Model all shear walls as frame elements in-lieu of 2-D elements w/ mesh
3. Fixed base connection

4. Rigid floor diaphragm

5. No MEP openings in floor slab or shear walls

Monolithically cast concrete shear wall are modeled by modifying the moment of inertia in the
strong direction. The modifying factor was determined by dividing the monolithic shear wall’s
moment of inertia by the individual/non-monolithic shear wall’s moment of inertia. Moment of
inertia in the weak direction was left to be zero. See the excel spread sheet below for the
modification factors to the shear wall’s moment of inertia in the strong direction.

Lateral Resisting Element | | ength | Thk | Area (in%) Local Global
Designation | Resisting (ft) (i) Xem (N) | Yem (iN) | Xem (iN) | Yem (in)
Direction

AV1-X1 X 10.333 992.00 62.00 4.00
AV1-Y1 Y 21.078 2023.50 | 128.00 | 126.47 10629 | 8618
AV2-Y1 Y 27.000 2592.00 4.00 162.00
AV2-X1 X 8.167 784.00 57.00 | 320.00 16.31 198.69
AV3-Y1 Y 13.167 8 1264.00 4.00 79.00
AV3-X1 X 8.411 807.50 58.47 154.00 58.47 97.16
AV3-Y2 Y 13.167 1264.00 112.94 79.00
AV4-Y1 Y 11.667 1120.00 4.00 70.00

84.47 112.00
AV4-X1 X 20.411 1959.50 130.47 | 136.00
Lateral Resisting Element lindiv lfiange Ad? lsyst Stiffness
Designation | Resisting Indiv Flange Factor

Direction

AV1-X1 X 1271083 10792 1945751 953884 4181510 3.29
AV1-Y1 Y 10788186 5291 3284418 6699617 | 20777512 1.93
AV2-Y1 Y 22674816 4181 3489606 | 11537065 | 37705669 1.66
AV2-X1 X 627461 13824 1298174 392658 2332117 3.72
AV3-Y1 Y 2629541 2153 416709 1304570 4352973 1.66
AV3-X1 X 685593 2247 0 7500183 8188024 11.94
AV3-Y2 Y 2629541 2153 416709 1304570 4352973 1.66
AV4-Y1 Y 1829333 10451 1975313 1129039 4944136 2.70
AV4-X1 X 9796582 5973 4145600 90129 14038284 1.43
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