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Executive summary

This report covers a more extensive check of the main lateral force resisting
components for Parkview at Bloomfield Station, a six story residential apartment in
Bloomfield, New Jersey. Lateral load calculations, including seismic and wind from
three directions, are used to compute the loads for the shear walls in the building. The
two braced frames at the drive aisles are also analyzed to check their capacity. Finally, a
building drift limit is established and compared to code values.

Structural Overview

The structural system for Parkview at Bloomfield Station is a light gage roof
composed of trusses spaced 2’ on center (oc) spanning front to back, panelized bearing
light gage walls 4” and 6” wide continuously capped with a steel tube for load
distribution purposes. These walls not only hold the 16” deep D500 Hambro® floor
system but also act as the main lateral force resisting system for the building. Thin cross
bracing straps attached to the light gage bearing walls give these walls the lateral capacity
required. There are a total of 38 shear walls in the building: 17 in the North-South
direction, 17 in the East-West direction, and 4 concrete masonry unit (cmu) stair towers
that resist load mainly in the East-West direction. The precast garage is structurally
separate, and only the 4” building separation will be considered for story drift in the
lateral review.

Calculation Overview

All spot checks performed on structural components in the building were
calculated using ETABS, a finite element based analysis program, and hand calculations
using the shear wall analysis method and the area method. The lowest level of the
building was used to check the shear wall assemblies, and the two braced frames.

All spot checks showed that the members were adequately sized for the calculated
loads. The light gage shear wall straps, the structural columns and bracing in the drive
aisles, and the cmu stair towers were all determined to be adequately sized for the Load
and Resistance Factor Design (LRFD) loadings. It was also determined that seismic
design controlled over wind in the lateral analysis. = The computer output yielded
loadings that made the current sizes inadequate, so a more in depth analysis of these
lateral loadings will need to be determined. A check of the input and reasonability of
loads will be performed to check accuracy of the computer generated data.



Robert Whitaker
Structural ~ Parfitt
Parkview at

Structural Technical Report #3 * Bloomtfield Station
By Robert Whitaker o Bloomfield, NJ
e 11-21-05

B T
:f‘iﬁ Kz =hE S

IR

Eae

™ 5 I-F-:I'-_""!ii#.' L T e i e T S
Structural Overview ‘iiﬂii&iiﬂﬁi_ﬁi&i,‘ﬁ' : 4

The structural system for Parkview at Bloomfield Station, from the top down, is a
roof composed of light gage roof trusses spaced 2’ on center (oc) spanning front to back
with some hip conditions incorporated, bearing on exterior and corridor walls, and girder
trusses at hip roof conditions. The bearing walls are panelized bearing light gage steel
stud walls 4” and 6” wide continuously capped with a steel tube, HSS 4x4x5/16” and
HSS 6x4x5/16” respectively, for load distribution purposes. Beams and transfer beams
provide bearing points for the floor system, columns, and roof trusses. A 16" deep
Hambro® D500™ floor system makes up the composite rigid floor diaphragm and
consists of joists spaced at 4’ oc connected to a 3” concrete floor (3000psi). The 16”
joists span the short direction of the living units (typically 30’) and Hambro RTC joists
(top cord only joists) span the corridor (typically 6°).

Precast Garage
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Along with the bearing light gage walls,
there are two braced frame systems at the drive [T
aisles that pass under the building. The upper  Por=SiEiaba. 7. -
floors in these sections are supported by a series  +=Ejsf Lifl o
of one or two story columns that are part of this b
W18 braced frame system. All 6 floors of the o
building have mainly the same floor plans with o I
the exception of 4 locations: an entry/lobby unit, » Stor* Dri\ﬁe Aisle
a 2 story drive aisle, a 1 story drive aisle, and a —awawe




1st floor exit route. In these areas, transfer beams are utilized creating much larger beam
sizes. A two story braced frame system is utilized in the 2 story drive aisle, consisting of
19 W18 columns placed along bearing lines. There is a similar system at the one story
drive aisle consisting of 12 columns. While these braced frames act as the lateral force
resisting system in these two unique areas, the main lateral force resisting system for the
building is a shear wall system provided by thin steel cross bracing straps attached to the
light gage shear walls.

There are a total of 38 shear walls in the building, consisting of 17 in the North-
South direction, 17 in the East-West direction, and 4 concrete masonry unit (cmu) stair
towers that resist load mainly in the East-West direction. Due to the fact that the shear
walls are fairly evenly spaced and similar in thickness and length, a fairly even load
distribution is present throughout the entire building.

Finally, continuous 2’-6” wide footings make up most of the building bearing
wall support under the 4” slab-on-grade foundation. However, larger spread footings
(typically 4°x4’) are utilized below leaning column point loads. The spread footings at
the drive aisle’s braced frames merge together and resemble larger single spread footings.
The precast garage's footings are separate from that of the main building and encompass
a deep foundation system rather than the buildings shallow footing system.

The precast garage located at the center of the building, consists of precast
double-T planks bearing on load bearing elements. The vertical elements in the garage
transfer their load to pile caps encompassing 100 ton H piles drilled to bedrock (ranging
from 42-53 ft below the slab-on-grade surface). The precast garage is structurally
separated from the main building by a 4” air gap and by 4” expansion joints at building
connection points. Because of this, the garage will not be considered in this building
analysis. Furthermore, due to the overall rigidity of this parking structure, which has an
assumed deflection of 1”, the main building is allowed to have a building drift of up to 3”
in the direction of the garage.

Lateral Check Overview

This report takes a closer look at the loads and load cases used in the design and
check of Parkview at Bloomfield Station. A reasonable method of distributing these
loads to the shear walls throughout the building is checked using a computer program
utilizing finite element analysis and the shear wall analysis method. Finally, story drift
and overturning of the building are considered.

Load Design Theory

The design theory used in the analysis of Parkview at Bloomfield Station was
Allowable Stress Design (ASD). The beam calculations were designed using the
American Institute of Steel Construction (AISC) 9" Edition ~ ASD and designed using



the Enercalc® program (ASD based). The tube steel leaning columns were also designed
based on the column tables in chapter 3 of the AISC 9" Edition ~ ASD.

The lateral spot check of the building using the ETABS program is based on Load
and Resistance Factor Design (LRFD), ACI 318-99, and loads from ASCE-7. The LRFD
design will yield a change in the overall loads calculated as compared to the ASD design
calculations. However, LRFD should yield equal sized or slightly smaller members than
those designed due to the effect of the phi factors as compared to ASD factors of safety.

Lateral Code References

The design of the structure was in accordance with the International Building
Code (IBC) 2000 with New Jersey (NJ) amendments, the NJ Uniform Construction Code,
and local county and township requirements. IBC 2000 used design loads specified in
ASCE 7 for both gravity and lateral loadings. Furthermore, the NJ amendments to IBC
2000 did not create any changes to the structural code requirements of IBC 2000, but
focused more on non-structural issues throughout the code. In addition, no changes to
the structural design requirements were added by the NJ Uniform Construction Code or
any of the local requirements.

Since Bloomfield, NJ is el \\p / "
located at the center of an east coast :\ \ /} \H“\ ) /

seismic epicenter, seismic has a much
larger effect on the lateral analysis.
Similarly, Bloomfield is located near
the coast line, so it also experiences
greater wind speeds (basic wind speed
of 110 mph). It was determined that
the effects of seismic loading, while
close to the loading incurred by wind,
created larger forces to be resisted in
the shear walls.

Explanation
Contour intervals, % g

Original Wind and Lateral Load Overview

ASCE 7-98

WIND LOAD:

SNOW LOADS: GROUND SNOW LOAD ( ) = 30 PSF EARTHQUAKE LOADS: EARTHQUAKE LOADS ARE EVALUATED IN ACCORDANCE WITH
EXPOSURE FACTOR ( ) =08 (TABLE 7-2, TERRAIN D) PROVISIONS OF SECTION 1615 OF THE 2000 INTERNATIONAL BUILDING
THERMAL FACTOR (Ct) = 1.1 (TABLE 7-3) CODE BASED ON THE FOLLOWING PARAMETERS:
IMPORTANCE FACTOR ) WOO (TABLE 7-4) — MAX. EARTHQUAKE SPECTRAL RESPONSE
ROOF SLOPE FACTOR (Cs) = 1.0 WITH ROOF PITCH < 8:12 (FIG 7-2) QC&ELEEEQ\H%NUAAKTE SSHP%RCTTRPELR\QESS#OngE: 0.439
FLAT ROOF SNOW LOAD (Pf=0.7 Ce Ct | Pg) = 21 PSF - MAX O
SLOPED ROOF SNOW LOAD (Ps=Cs Pf) =21 PSF _ ACCELERATION AT 1 SECOND, S = 0.095

WIND LOADS ARE EVALUATED IN ACCORDANCE WITH PROVISIONS — EARTHQUAKE LOAD IMPORTANCE FACTOR: 1.00

OF SECTION 1609 OF THE 2000 INTERNATIONAL BUILDING CODE T o o T CCTRAL RESONSE

BASED ON THE FOLLOWING PARAMETERS: — MAX. CONSIDERED EARTHQUAKE SPECTRAL RESPONSE
— BASIC WIND SPEED 110 MPH (3-SECOND GUST WIND SPEED) ACCELERATION AT 1 SECOND, Syy= 0.20g

- WIND LOAD MPORTANCE FACTOR: 1.0
— WIND EXPOSURE CATEGORY: EXPOSURE D
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Original Wind Analvsisi

Building information
N-S direction: Shear walls 't
E-W direction: Shear walls |
Locations: Bloomfield, NJ

=

Exposure: B S
Building ise: Residential :
¢ A
24.7° 6’ Corridor
A i
1
z = =
30| |2 Unit = Unit 3
6 stories . = =
@ 101_811 g E é
= 641_0,’ Pl (‘,—_: )
A 4 _
I 2 units @ 38’ =76’
— < >
Section @ Shear Wall A-A Plan at Shear Wall
MIND DIRECTION: NORTH-SOUTH (Y-DIR) # Stories: G
MIND SPEED: 110.00 MPH (L= 36,000 7t FREQ ny: 1.9300 Hz Ground to
ZKP. CAT: B B: 38.000 ft ALPHA= 7 Base h: 0.000 ft
MPORT. FACTOR: 1.00 Mean Roofh: T6.40 ft Zg (ft)= 1200 ft
MREC. FACT. Kd: 0.85 Kh = 0.915 G= 0.2 Wind Load
TOPOG. FACT Kzt: 1.00 (=ee =ht. Kzt) LiB = 0.947 Gf= 0.&00 to ke applied
1.00256 K. K. WP 1= 25.33 psf Cp (wind) 0.8 at Yo: 0.000 ft
Cp (leew) -0.50
WIND FORCE CALCULATION PER ASCET-02 - MAIN WIND FORCE RESISTING SYSTER
FLOOR [FLTOFL| TRIB. Kz Wind Winc WIND WIND FLOOR FLOCR Case1 Case 2
1.0, HEIGHT | WIDTH | (Same results on the Press | Press | PRESS. | FORCE | SHEAR | MOMENT Mz Mz
(ft) (ft) E-W shear wall)l Wind Lee fotal ipsfl (Kips) | (Kips) (Kip-ft) | (Kip-ft) {Kip-ft)
§ 10867 3&.000 0.870 14855 5.637 24,20 4.5 49 52.5 0.0 5.8 -5.8
5 10867 38.000 0.826) 13.915 5.637 23.55 9.5 145 206.5 0.0 11.3 -11.2
2 10867 38.000 0.773[ 13.058 5.637 22 89 8.2 23.7 45t.a 0.0 10.5 -10.5
3 10867 38.000 0.714] 12.02% 8.637 21.65 8.6 325 805.5 0.0 10.4 -10.4
2 10867 38.000 0.636) 10.710 8.637 20.35 2.2 40.7 1,235.7 0.0 8.8 -5.8
1 10,857 28.000 0.575 5685 9637 1522 72 485 1,757.2 0.0 5.3 -5.2
nnnn AR nnn nnn nn
~ The loading on the diagram (right) represents the Windward Leeward
loading on a sm_gle shear wall in th«_a building. 'I_'hese _IoaQs 4.9k »RF >
are compared with those calculated in the following seismic g 5 5 _
section, and the overall larger of the 2 loading sets will be ' g
used in the design of the shear wall system. This was 92K — 4 >
initially how the design of the system was carried out. The gg > 3 >
design specified exposure class D which is conservative,
does not correspond with the recommendations of the Geo- 82k —> 2 >
tech report for exposure B. This makes the design values 7.8k —» 1 >
more conservative and is the only area of difference.

1 I have not yet learned all the aspects of this code; see Tech 3 for a more
complete analysis of the building’s wind and dynamic seismic loading.

G /8 5 k
Section @ Shear Wall A-A




Computer Wind Analysis

@
Building information E
N-S direction: Shear walls ; } =

E-W direction: Shear walls

Windward Leeward

Locations: Bloomfield, NJ | -
Exposure: B ) 6.7 k »RF >
Building use: Residential 9 11' LK 5 R
117k —>» 4 >
= 125k —» 3 >
e o— Pt y | .
4| =S < 60.4 Kk
B Section @ Shear Wall 4

‘ i
R

The loading on the diagram represents the loading on shear wall number four (see
above). This is the shear wall that is required to resist the largest wind load in the
building. The loads on this wall are nearly ¥ times larger than the load that was
originally calculated. The load in this wall appears to be greater than those around it
because it is the only wall in the vicinity that is oriented in the North-South direction,
making it solely responsible for resisting the forces in that direction. Additionally, it is

located away from the center of rigidity of the system, requiring it to contribute greatly
towards resisting torsion in the building.

Of the four wind load approaches utilized in this report, this analysis yielded the
largest base shear. This is due to the ability of the finite element analysis program to
distribute the forces more accurately to each member in the system. Another possibility
for the increased force as compared to all the other results could be a computer input
error, which after reviewing the seismic loadings, is a distinct possibility. While this
loading of the shear wall (60.4k) is the largest created from the four wind loading
approaches, the seismic loading still controls the overall design based on the building
location.
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Shear Wall Analysis Method

Building information

N-S direction: Shear walls

E-W direction: Shear walls ‘
L
>

Locations: Bloomfield, NJ
Exposure: B -
Building use: Residential

Windward Leeward
49k —RF >
76k —» O >

story#= 1 Story h 120 in bldg Lx] S22 ft ==r |pecc.ox= | -41.0 =] 14444 ft-K Rebert Whitaker
wind ps 15 p=f Wall L 380 in bldg Ly 235 ft ==z ece. y= 8.8 Ty= 770.3 ft-K »
=] 35.25 Kip_ | wallt ] n . hoer | Ton[ AR 7.3 k — 4 v
Awi = 17280 in"2 CRx= 3325 fi |
= 15552000 in"4 CRy= 1087 fi ] 69 k — > 3 >
zzume 20" shear walz f Il wallz except 26-28 and 32-25
’ :aatze ccr‘ataftrtr‘lc?kre:ars‘ alli.-all:c ' o 64 k E— 2 >
azzume cmu walle have 1.1%(30°) for stiffnezs calcuaticnz
—=ur . / 60k 5 4 R
e — i i
: 1 1[p
_— @ CR L —ap -
’ 3251087 Section @ Shear Wall 36
B _ e 1
N-S Walls > r ’ . r ‘: D
Tietfrom 00 prT— (For all results of shear walls on this floor see page A 14)
Wall#| » r |[hiL]) | Wall type | k= k"y k"t |gfrom Clz from C|K"y*2 |K"2*2 |keflky*]kzfikz*]Direct ¥{ T shear {Direct ¥{ T shear x7atal [K]|wall
1 45 0.33 |Intermediatel 3722 | 1G4 0.0 7419 0.00] 20485 0] 000y 0 .00 00|  4517A7)  SFTAT il1]
14 B265 | 0.30 |Intermediate| 4134 00 22040 ool 13303 0| 15E2ER 0] 000053 213451 7EE44 0.00 0.00 ZAR 4
ki E2R 030 |Intermediate| 4134 | 2873 00 40,19 0.00] B7FEA 0| 000077 i 0.00 000|  B0915E|  B9RTE
36 01 0.33 |Intermediate| 3722 0.4 0.0 10859 0.00] 43886 0] 000136 I .00 000] 45747 43063 BAR 36
37 | 125A 0.33 |Intermediatel 3722 | #4671 0.0 -16.81 0.00] 10514 0] -0.0003 I .00 000] 451747 R4 4303
ki 162 | 033 |Intermediate] 3.722 00]  e02A 0.00 17047 0| 108155 0] 000041 194728 B34 0.00 0.00 136] 38
zum Ky TNz 7e29k| 223983 sum Fw"2 | 217576 1641717 Ztorcess = 3525 kip
zum K4 ERAT]  sum K'dist Lforcesy = 8745 kip

The Shear wall analysis method is based off of the combination of direct shear
and torsional shear effects on individual shear walls. With this in mind, it is evident why
shear wall number 36 has the largest load. This wall is located the furthest away from
the center of rigidity (CR) and is located so that the torsional effects are purely additive
with the direct shear. Since it is located away from the CR it will be responsible for a
larger portion of the torsion in the building.

Even with the additional torsion load acting on the wall, this shear wall has the
least amount of load as compared to the other three wind loaded shear walls being
compared. This lack of load is attributed to the procedure of the shear wall analysis
method. In this method, walls oriented perpendicular to the direct load still carry
portions of the torsional shear. This creates less loading in the parallel oriented walls,
and helps to make the system work together. When a wind load is applied in both the x
and y direction at the same time, the loading will increase, unlike what happens in the
area method analysis.



Precast Garage
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Building information =T i=r 1a2
N-S direction: Shear walls 1
E-W direction: Shear walls "f:% LY
Locations: Bloomfield, NJ YER Y
Exposure: B :
Building use: Residential R el i iy
ST =0 =T =
VWIND SPEED: 110.00 KMPH L: 235,000 ft FREQ ny: 1.9300 Hz Ground to
EXP. CAT: B B: £33.000 ft ALPHA= T Base h: 0.000 ft
IMPORT. FACTOR: 1.00 Mean Roofh: 76.40 ft Zg (fi)= 1200 ft
DMREC. FACT. Kd: 0.85 Kh = 0.915 G= 0.2 Wind Load
TOPOG. FACT Kzt: 1.00 (see sht. Kzt) LB = 0.403 Gf= 0.800 to be applied
0.00256 K. Ka V¥ 1= 26.33 psf Cp (wind) 0.2 at You 0.000 ft
Cp (leew) -0.50
VWIND FORCE CALCULATION PER ASCE7-02 - MAIN WIND FORCE RESISTING SYSTEM
FLOOR |FLTOFL| TRIB. Kz Wind Wind VWIHD WWIND FLOOR FLOOR Case1 Case 2
1D, HEIGHT | WIDTH Press | Press | PRESS. | FORCE SHEAR | MOMENT Mz Mz
(ft) (ft) Wind Lee fotal ipsf] (Kips) | (Kips) (Kip-ft) | (Kip-ft) (Kip-ft)
" il 10.857] 583.000 0870 14535 5537 24.30 73.5 75.5 205.59 ool 13782 -13782
" 5 10 22.000 (Results shown are 0.228] 12315|  sa7 2355 1455 222.0 2.174.1 0.0| zssez| -Zssaz
" 4 10 23.000 higher than those on 0775 13.055 55637 22 65 1411 3631 70478 pof 25708| -2570.8
" 3 10 23.000 0.714] 12025 5637 21.66 1247 457 9 12 358.5 00| 24521| -Za&ca
S i0EEy s oy the E-W shear walls) R I I I I N T
" 1 10,857 583.000 0.575 9635 0637 15.32 120.2 7445 25, 961.2 ool 218359 -21389
4 nnnnl 822 nnn finn nn
The loading on the diagram (right) represents the
loading on a single shear wall in the building. These loads .
g gt 1aing. 1n Windward Leeward
were calculated differently than the original loadings from 49K RE R
Tech #1 in that they are based off of the tributary area of the 8'1 K ' "
entire building. The wind force loads in the table above = — 5 >
were divided by the number of shear walls oriented in the 7.8k —» 4 >
East-West direction (18) in order to obtain the force on any 75K 3 R
one of the shear walls. This approach yielded a base shear ' "
that was 17% lower than the area method of a single bay. 7.0k —— 2 >
This approach is quick to analyze but does not appear to g7 > 1 >
have the sophistication or real life effects that are taken into

account in either the computer analysis or the shear wall
analysis method. It does not take into account any out-of-
plane loadings, or any effects from out-of-plane shear walls.

G /] 3 K
Section @ Shear Wall A-A

The computer model and the shear wall analysis method appear to be the most
accurate of the wind loading analysis. Therefore, the larger of the computer model and
shear wall analysis (60.4k) will be compared with the results of the seismic analysis. All
tabulated values for the wind loading section can be found in the appendix.




Original Seismic Analysis

v

271.4’
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64’-0°

A 4

Building Dimensions

shear wall locations). Therefore,
the critical
North-South direction, and an
individual shear wall needs to
have 1/18" the capacity of the

RF 1197k —»

5

4
3
2
1

There are 18 shear walls
in the North-South direction and
20 shear walls in the East-West 5
direction (see next page for

direction

3275k —»
260.0 kK —»
1926 k —»

1262k —»
620k —>

P NN W b~ O

)
T

6.7 k
18.2 k

14.4 k
10.7 k
7.0k
3.4k

G \ /=1 088 KipS
Total Shear on Building Section
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A\ 4

»
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»
>

P NN W b~ O

G 60,4 KipS
Section @ Shear Wall A-A

Floor | W,h,~1.039 | Cvx Fx=Cvx*Vb Fx/18

Roof 63,339.6 0.110 119.7 k 6.7k
172,697.4 0.301 3275k 18.2 k

4 136,960.8 0.239 260.0 k 14.4 k

s the 3 101,574.6 0.177 192.6 k 10.7 k
2 66,654.0 0.116 126.2 k 7.0k

1 32,438.1 0.057 62.0 k 3.4k

sum | 573,664.5 1.000 1088.0 k 60.4k

total floor shear, resulting in the loading shown on the diagram of section A-A. In reality
there may be some walls that carry more than 1/18" of the total floor shear due to
distribution, but this was ignored until Tech 3. With the individual shear wall loads
computed, it is evident that seismic loading will control the design of the shear walls
(60.4 k seismic > 48.5 k wind).



Computer Seismic Analysis
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Based on the computer analysis using a six mode seismic analysis, it is
determined that shear wall number four controls not only wind but also the seismic
design. This is the shear wall that is required to resist the largest seismic load in the

building. The loads on this wall are nearly seven times larger than the load that was
originally calculated.

This extreme change in loading on the wall means that either the modal analysis,
as compared to the simplified seismic approach, made this much of a difference or there
is a problem with the computer input. While the load in this wall appears to be greater
than those around it because it is the only wall in the vicinity, it does not account for the
extreme jump in values. Furthermore, the finite element modal seismic analysis will
create some increases in loading and distribution to certain members, but the value
obtained appears to be in error. A more extensive search into the cause of this situation
will need to be carried out at a later point. To be overly conservative, the shear walls
will be designed based on these seismic loadings, to account for the possibility of the
values being correct.

10




Computer Analysis Load Combo
LL+DL+ELx

&~ G 375.1KiPS
>< i — Section @ Shear Wall 16

T
EEERER

The live, dead and seismic loading combination creates a large load on shear wall
number 16. The interesting thing about this load combination is that it created a negative
force on the lowest level, caused by the oscillation of the upper floors during an
earthquake. This causes the base shear to be less than the purely seismic loading.

e

The maximum loading (415k) actually occurs at the interface at the 2™ floor, and
is greater than the seismic case just evaluated. This leads to the need to brace the lowest
level to the same amount as the 2" floor. This can be determined from the following
page, and will require the lower two floors to be braced with (8) DTN5 12” 12 gage
straps.

This wall also appears to be overly loaded which further confirms the assumption
that there is an error somewhere in the computer analysis. However, the reverse in
loading is correct because of the location of the wall at a building corner intersection.
This could be accounted for by the motion of the right half of the building with respect to
the left. The design of the shear walls will be determined using shear wall number four
and the seismic loading on the previous page.

11



Shear Wall Design®
Strapping (DT Series™)

DMF Thickness _ _ _ _ Sze Avalable Length Packaging
Product Gauge Mils Diesign Thickness Min. Width Max. Width Pos.f
Code Inches i) Inches fmm} Inches {mimi) ft. {m) Shad
20 I3 QOEAE 0879 2 S0.8 12 05 10 05 250
18 43 o451 1.145 2 508 12 05 10 05 250
OTHZ 16 54 Q0566 14358 2 508 12 05 ] .05 250
14 =] Q0713 1811 2 S0e 12 05 L] 205 250
12 a7 oam7 2.5B3 2 S0.8 12 05 10 205 250
15 o4 Q055G 1438 2 S0e 12 05 10 Z.05 250
OTHNS 14 o8 Q0TS 1811 2 S0LE 12 05 10 05 220
12 a7 am7 2585 2 08 12 205 10 05 250 I
DTHE e & Mol e ot 20 200 . www.dietrichmetalframing.com
7] =
i I ! . Floor | Strap Size Patow | P Actual
| I [ RF DTN5 4” 12gage 9.8 k 6.7 k DIETRICH
| } ‘ ! 5 DTN5 6” 12gage 29.2k | 249k
| t ; I | 4 DTN5 10” 12 gage 486k | 39.3k
H ] [ J : 3 DTN5 12” 12 gage 50.8k | 50.0k
I s ] ' '\ 2 DTN5 12” 12 gage 58.3k | 57.0k
| \ 1 DTN5 12” 12 gage 68.1 k 60.4 k
DTN5 4” 12 gage

30°-0” +1°-0”

A converted tensile capacity based on the allowable axial tension of a 12 Gage 12”
wide shear cross bracing strap raised at a 17° angle from the floor is used to check the
shear straps at the lowest level. The strap allows a tensile load of Pyjow = As*Fy*cos 8 =
(127*0.1017”)*50ksi*cos 17° = 58.3 k < 411.2 k and is therefore not acceptable for the
lowest floor. An additional 7 straps will need to be added at the lowest floor making Pajiow
= 7*[(12”)*0.1017”]*50ksi*cos 17° = 466.4 k > 411.2 k which is now acceptable.

Using the same approach, the shear cross bracing strap sizes for the other floors is
determined and is listed on the chart below. These sizes are larger than the original design
sizes for the shear walls, and require more straps. The difference may be accounted for in
the fact that a modal seismic analysis was used in the computer program rather than the
simplified procedure that was originally used.

Floor | Strap Size P Allow P comp.
RF | (2)DTN512” 12 gage 116.6 k 89.8 k
5 (4) DTN5 12" 12 gage 233.2k 191.2 k
4 (5) DTN5 12” 12 gage 2915k 281.8 k
3 (7) DTN5 12” 12 gage 408.1k 365.9 k
2 (7) DTN5 12” 12 gage 408.1k 398.2 k
1 (8) DTN5 12" 12 gage 466.4 k 411.2 k

2| have not ruled out a computer error for this unusually large scale loading of this particular shear wall. If
an error is found, the results will be updated.

12




Story and Building Drift

(Deflection at the base floor):

h/L=9.5"/30"= 0.316
K = (Et)/[4(h/L)*3+2.78(h/L)] = 129890 k/in

| = tXLA3/12 = [4.5” * (30°*12)"3]/12 = 17496000 in"4
A = Ph®+ 2.78Ph = 60.4K * (9.5"*12) 3+ 2.78 * 60.4k*9.5"*12

3El

ALE
H/400 = 9.5°*12/400 3

3*29000ksi*|

4.57*30°*12*29000Kksi

0.285” > 0.00046” therefore ok

Total Building H/400 = 64°*12/400 = 1.92”

Computer Drift Analysis

.=0.00046”

The calculated maximum drift from the computer method (in feet) was nearly 2.5 times
the value produced by hand, and may be due to the higher seismic loads that were
calculated during the computer analysis. The deflection is still well below the allowable
H/400 = 0.285 > 0.0131787*12=0.15814" and also below the total building limit of
1.92”> .059008*12 = 0.158136”. This also shows that the 4” air gap between the garage
and main building is an adequate separation.

Story wlitem  wlLoad =|Point =X =Y |z w|Driftx [+ |Drifty =] x= 0.013178 max drift
I[STORY2 Max Drift X LDWXY 1404 733.36 521208 2400 0.000177
|STORY2 Max Drift Y LDWXY 1410 -657.36 845208 240 0.000097
STORY1 |Max Drift X DEAD 1404 733.36 521208 120 0.000148
{{STORY1 |Max Drift Y DEAD 1410 65736 845208 120 0.000082
|STORY1 |Max Drift X | WINDX 1407 -300.36 521.208 120 0.000002
i|STORY1 |Max Drift Y |WINDX 1411 -738.36 845208 120 0
i|STORY1 |Max Drift X ' WINDY 1406 -513.36  521.208 120 0.000004
|STORY1 |Max Drift Y WINDY 1402 -1095.36  521.208 120 0.000008
i{STORY1 |Max Drift X | SEISMICY 1406 513.36  521.208 120 0.000033
I|STORY1 |Max Drift ¥ SEISMICY 1402 -1095.36) 521208 120 0.000062 %= 0.013178 max drift
I|STORY1 |Max Drift X | SEISMICX 69 254864 168021 120 10013173 y= 0.000138 max drift
|STORY1 |Max Drift Y | SEISMICX 69 254364 163021 120 0.000023
{STORY1 |Max Drift X WINDXY 1409 -513.36 845208 120 0.000002
I{STORY1 |Max Drift Y WINDXY 1402 -1095.36  521.208 120 0.000002
|STORY1 |Max Drift X LDW 1404 -733.36 521208 120 0.000176
i|STORY1 |Max Drift Y LDW 1410 65736 845208 120 0.000098
i{STORY1 |Max Drift X LEDX 69 254864 168021 120 0.013178
|STORY1 |Max Drift Y LEDX 1405 -657.36 521208 120 0.000097
i{STORY1 |Max Drift X LEDY 1411 -738.36 845208 120 0.000194
I|STORY1 |Max Drift Y LEDY 1418 513.36 1025208 120
I|STORY1 |Max Drift X LDWY 1411 -738.36) 845208 120 0.000174
|STORY1 |Max Drift ¥ LDWY 1410 65736 845208 120 0.000103
{STORY1 |Max Drift X LDWXY 1404 -738.36  521.208 120 0.000175
I{STORY1 |Max Drift Y LDWXY 1410 -657.36 845208 120 0.0001
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Building Overturning Moment

The overturning moment for the building is found to be 2567.2 ft-kips. In order
to resist overturning, the moment created by the dead load of the structure about the edge
of the building must be greater than the overturning moment. Since the resistive moment
is found to be 308,543.4 ft-kips >> 2,567.2 ft-kips there will be no building overturning.
See page A 16 for complete calculations.

Spot Check Overview

By utilizing the hand calculations of the wind and seismic analysis it is shown that
all of the spot checks of the members are adequate. Furthermore, the initial investigation
from Tech #1 into the effects of lateral loading appears to be approximately accurate.
The maximum loading was confirmed to be seismic loading and adequate bracing was
selected at the time of the design. The W18x60 braced frames were shown to be correct
in the computer model and are adequately braced to be capable of carrying both the
lateral and gravity loadings. However, assuming that the computer calculations are in
fact correct, then the shear wall bracing is under sized and needs to be increased.

There appears to be load errors from part of the computer model, and a more
extensive look into ETABS will be required. To accommodate for this conflict in values,
the most conservative values should be used, or further consultations with design
professionals should be utilized to determine the best approach and typical sizes used in
practice. Summaries of the load calculations are included in the following appendix.

;iDrive Aisle IW
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la. Shear Wall Plans
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1b. Frame and Existing Load Cases

Snow and lateral load overview

SNOW LOADS: GROUND SNOW LOAD (Pg) = 30 P EARTHQUAKE LOADS: EARTHQUAKE LOADS ARE EVALUATED IN ACCORDANCE WITH
ASCE 7-98 EXPOSURE FACTOR (Ce) =08 &TABLE 7-2, TERRAIN D) PROVISIONS OF SECTION 1615 OF THE 2000 INTERNATIONAL BUILDING
THERMAL FACTOR (Ct) = 1.1 (TABLE 7-3) CODE BASED ON THE FOLLOWING PARAMETERS:
IMPORTANCE FACTOR (1) = 1.00 (TABLE 7-4) ~ MAX. EARTHQUAKE SPECTRAL RESPONSE
ROOF SLOPE FACTOR csg =10 W\TH ROOF PITCH < 8:12 (FIG 7-2) Q\iiELEEERATﬂH%NUAAKTE SSHP%RCTTRPAELR\SESS#)ONSSSE: 0.439
FLAT ROOF SNOW LOAD (Pf=0.7 Ce Ct | Pg) = 21 PSF T RCOLIERATION AT 1 SECOND, 5o Moo
SLOPED ROOF SNOW LOAD (Ps=Cs Pf) =21 PSF ST CLASS - F o1 T PR
WIND LOAD: ~ WIND LOADS ARE EVALUATED IN ACCORDANCE WITH PROVISIONS - EARTHQUAKE LOAD IMPORTANCE FACTOR: 1,00
— MAX. CONSIDERED EARTHQUAKE SPECTRAL RESPONSE
OF SECTION 1603 OF THE 2000 INTERNATIONAL BUILDING CODE ACCELERATION AT SHORT PERIODS, Sms = 0.77g
BASED ON THE FOLLOWING PARAMETERS: — MAX. CONSIDERED EARTHQUAKE SPECTRAL RESPONSE
— BASIC WIND SPEED 110 MPH (3-SECOND GUST WIND SPEED) ACCELERATION AT 1 SECOND, Syy= 0.20g
~ WIND LOAD IMPORTANCE FACTOR: 1.0
— WIND_EXPOSURE_CATEGORY: EXPOSURE D
Gravity loads IBC 2000 NJ ~ ASCE 7
Location Live Dead Total Wall Tvoe Live | Dead Wall Total
Load Load Load yp Load | Load | Height | Load
Roof 40psf | 17psf 57psf | Single Light Gage Wall - 11psf 9’-6” 105plf
Unit/Balcony 40psf | 57psf 97psf | Double Light Gage Wall - 15psf 9’-6” 143plf
Corridor 100psf | 57psf 157psf 8” CMU Wall - 60psf 9’-6” 570plf
Storage 125psf | 57psf 182psf




1c. Parkview at Bloomfield
Seismic Location
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2a. Max Shear Wall Load Table

. —
* I
— e
= = —
—_— | ——
J—
i—
: ftt44 0
Stary Fier Load Loc Wa W3 T n2 a3
M2 2 16| LED: kb 513.21 414.97 40.42) 3743680 ME69.94) Z2EE44E
min 3 16| SEISMICY | tb 114071 -59.82 2776 -951.76) -3545.819] -B1274.33
design 2 16| LED: kb 114071 414.97 3743508 1465994 2206446
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2b. Shear Wall Wind Load in X & Y Direction

(K, ft units for these tables)

STORYS 15 WINDX [ Top 0 448 0 0.007 0.001 138.72
STORYS 15 WINDX | Bottom 0 4.49 0 0.007 -0.027| 677.706
STORY4 15 WINDX [ Top 0 7.M 0 0.014 -0.027] 677.706
STORY 4 15 WINDX | Bottom 0 7.M 0 0.014 -0.065, 1602.646
STORY 3 15/ WINDX | Top 0 10.83 0 0.004 -0.065 1602.646
STORY 3 15 WINDX | Bottom 0 10.83 0 0.004 -0.116] 2901.963
STORY 2 15 WINDX | Top 0 13.77 0 0.017 -0.116, 2901.963
STORY2 15 WINDX | Bottom 0 13.77 0 0.017 -0.257| 4553.766
STORY1 15 WINDX [ Top 0 16.73 0 -0.002 -0.257| 4553.766
STORY1 15 WINDX Bottom 0 16.73 0 -0.002 0 6561.039
STORYE 16 WINDX  Top 0 5.04 0 0.012 0 0
STORYG 16 WINDX  Bottom 0 5.04 0 0.012 0.001 604 446
STORYS 16 WINDX  Top 0 9.88 0 0.008 0.001 604.446
STORYS 16 WINDX  Bottom 0 9.88 0 0.008 -0.034 1789.491
STORY 4 16 WINDX  Top 0 14 54 0 0.02 -0.034 1789.49
STORY4 16 WINDX  Bottom 0 14 84 0 0.02 -0.082 3570.223
STORY 3 16 WINDX  Top 0 19.13 0 0.003 -0.082 3570.223
STORY 3 16 WINDX  Bottom 0 19.13 0 0.003 -0.147 5865.623
STORY 2 16 WINDX  Top 0 22.41 0 0.027 -0.147 5865.623
STORY 2 16 WINDX  Bottom 0 2241 0 0.027 -0.328 8555.357
STORY1 16 WINDX  Top 0 23.21 0 -0.007 -0.328 8555.357
STORY1 16 WINDX  Bottom 0 23 21 0 -0.007 0 11340371

Story [®|Pier [¥lload [®lloc =P =VvZ2  =vZ =T =2 Fvz F
0 52

[STORY2 JWINDY [ Top -1 0.07 -0.703 6.362 -484 215
|STORYZ 3 WINDY  Bottom 0 -1.52 0.07 -0.703 14.543| -666.61
(STORY JWINDY [ Top 0 -1.06 -0.12 -0.06 14.643| -BB66.G1

STORY1 3 WINDY  Baottom 0 -1.06 -0.12 -0.06 0 -793.363
|STORY6 4 WINDY  Top 0 6.7 0 -0.642 0 0
|STORYG 4 WINDY  Bottom 0 6.7 0 -0.642 -0.021  803.641
|STORYA 4 WINDY  Top 0 17.82 0 -0.668 -0.021 803641
JSTORYA 4 WINDY  Bottom 0 17.82 0 -0.668 0.069 2941.558
|STORY4 4 WINDY  Top 0 2947 0 -0.702 0.069 2941.258
|STORY4 4 WINDY  Bottom 0 29.47 0 -0.702 0.203 B475.244
|STORY3 4 WINDY  Top 0 41.97 0 -0.57 0.203 6478.244
JSTORY3 4 WINDY  Bottom 0 41.97 0 0.57 0.349 11514 .86
|STORY2 4 WINDY  Top 0 h1.57 0 -0.66 0.349 11514 .86
JSTORYZ 4 WINDY  Bottom 0 51.57 0 -0.66 0.853 17703.36
|STORYA 4 WINDY  Top 0 60.37 0.01 -0.074 0.853 17703.36

STORY1 4 WINDY  Battom 0 60.37 -0.01 -0.074 0 24347 261
|STORY6 5WINDY [ Top 0 0.01 -0.01 -0.534 0 0
|STORY6 5 WINDY Bottom 0

0.01 -0.01 -0.534 -1.275 1.345

e A -l R o 4 e



2b. Shear Wall Wind Load in XY Direction

(K, ft units for these tables)

[sTORY3

T RS A

TTAFIR IS

g r——

-
9 WINDXY | Top 0 8.038 0.0 0.17 0.564 1175.343

STORY3 9/ WINDXY | Bottom 0 8.08 0.01 0.17 1482 2144 466
:STDRTE 9WINDXY | Top 0 10.29 0.02 0.189 1482 2144 466
ISTORY2 9/ WINDXY | Bottom 0 10.29 0.02 0.189 3.381 3379.206
|STORY1 9 WINDXY | Top 0 12.7 -0.03 0.023 3.381 3379.206

STORY 1 9 WINDXY Bottom 0 127 0.03 0.023 0 4903.257
|STORY6 1 WINDKY  Top 0 4.02 0 -0.235 0 0
|STORY6 1 WINDXY Bottom 0 4.02 0 -0.235 0593 482121
|STORYS 1 WINDKY  Top 0 7.87 0.01 -0.253 0.593 482121
|STORYS 1 WINDXY Bottom 0 7.87 0.01 -0.253 0.148 1426489
|STORY4 1 WINDXY Top 0 11.84 0.01 -0.263 0.148 1426.489
|STORY4 1 WINDXY Bottom 0 11.84 0.01 -0.263 0.849 2847676
|STORY3 1 WINDXY  Top 0 15.39 0.01 -0.213 0.849 2847676
|STORY3 1 WINDXY Bottom 0 15.39 0.01 -0.213 2.256 4694099
|STORYZ 1 WINDXY  Top 0 17.98 0.02 -0.269 2.256 45694099
|STORY2 1 WINDXY Bottom 0 17.98 0.02 -0.269 5.035 BB51.638
|STORY1 1 WINDXY  Top 0 15.96 0.04 0.009 5.035 6B51.638

STORY1 1 WINDKY  Bottom 0 13.36 0.04 0.009 0_3114.2991
(STORY6 2\WINDXY Top 0 2.97 0 0.226 0 0
ISTORY6 2 WINDXY |Bottom 0 2.97 0 0.226 0.567 356.085
[STORYS 2WINDXY | Top 0 6.43 0.01 0.242 0.567 356.085
|STORYS 2 WINDXY |Bottom 0 6.43 0.01 0.242 0.14) 1127.252

AAAT Aarn




2b. Deflected Shape due to Wind in XY Direction




2c. Shear Wall Seismic Load

(K, ft units for these tables)

Story  |w|Pier  w|lLoad |w=|lLoc - w |2 w |3 w|T w ]2 w |13 -
STORYG 15 SEISMICK Top 0 4317 0 0.995 0 0
STORYG 15 SEISMICX Bottom 0 4317 0 0.995 0.116| 5180.594
STORYES 15 SEISMICK Top 0 113.53 -0.01 0.9a7 0116 5150.594
STORYS 15 SEISMICXK Bottom 0 113.53 -0.01 0.937 -0.834| 18510.73
STORY4 15 SEISMICK Top 0 1659.59 -0.01 1222 -0.834| 18310.73
STORY4 15 SEISMICK Bottom 0 1659.59 -0.01 1222 -1.588| 39161.53
STORY3 15 SEISMICK Taop 0 21314 -0.01 0.752 -1.588| 39161.53
STORY3 15 SEISMICK Bottom 0 21314 -0.01 0.752 -2.815) 647387
STORYZ 15 SEISMICK Tap 0 242 62 -0.02 1.157 -2.815) 647387
STORYZ 15 SEISMICK Bottom 0 242 B2 -0.02 1.157 -5.4| 93852 93
STORYM 15 SEISMICK Tap 0 259.94 0.04 -0.001 54| 93852 93
STORY 15 SEISMICK Bottom <ol 0.04 -0.001 0 1250453
STORYG 16 SEISMICK Taop 0 138.91 0 1.255 0 0
STORYG 16 SEISMICK Bottom 0 138.91 0 1.255 0131 16665.75
STORYS 16 SEISMICK Top of 239.39 -0.01 1.24 0131 16665.75
STORYS 16 SEISMICK Bottom of 239.39 -0.01 1.24 -1.064 45396.05
STORY4 16 SEISMICXK Top 0 32473 -0.01 1.667 -1.064 45396.05
STORY4 16 SEISMICXK Bottomn 0 32473 -0.01 1.667 -2 053 8436399
STORY3 16 SEISMICX Top 0 351.08 -0.01 0.865 -2 053 8436399
STORY3 16 SEISMICX Bottomn 0 351.08 -0.01 0.865 -3.646 1300935
STORYZ 16 SEISMICX Top of 40483 -0.03 1.739 -3.646 1300935
STORYZ 16 SEISMICX Bottomn of 40483 -0.03 1.739 -7.019 178673.7
STORYM 16 SEISMICK Taop 0 369.39 0.06 -0 264 -7.019 178673.7
STORY 16 SEISMICK Bottom 0 369.39 0.06 -0_264 0_223000.21
STORYG 17 SEISMICK Tap -3 87 416 01 58659 -5 691 -305.601
Story  |w|Pier w|(Load |=|Loc - -2 V3 T - ([\2 - ([13 -
|STORY1 3 SEISMICY Top 0 -5.98 1.19 0174 1428588 -5215.35
STORY 3 SEISMICY Bottom ] —— 1.19 -0.174 0 -5932.67
|STORY'6 4 SEISMICY Top 0 59.81 0 -5.94 0 0
|STORY6 4 SEISMICY Bottom 0 59.81 0 694 -0.119 10776.98
|STORYS 4 SEISMICY Top 0 191.16 0.01 -7.382 -0.119 10776.93
|STORYS 4 SEISMICY Bottom 0 19116 0.01 -7.382 0.894 3371562
|STORY4 4 SEISMICY Top 0f 28178 0.01 -7.41 0.894 3371562
|STORY4 4 SEISMICY Bottom 0f 28178 0.01 -7.41 2169 6752955
|STORY3 4 SEISMICY Top 0] 3B5.93 0.01 -5.089 2.169| 6752955
|STORY3 4 SEISMICY Bottom 0] 36593 0.01 -5.089 3557 1114413
|STORY2 4 SEISMICY Top 0 39821 0.03 -5.526 3557 1114413
|STORY2 4 SEISMICY Bottom 0 39821 0.03 6526 7.621 1592259
|STORY1 4 SEISMICY| Top o 41121 -0.06 -0.338 7.621 1592259
STORY 4 SEISMICY Bottom o 41121 -0.06 -0.338 0_208571.21
STORYA HISFISMICY Ton i -0 09 L TR i i



2d. Max Shear Wall Loads

(K, ft units for these tables)

Story |w|Pier |wlload =|loc  [=|P =2  =lvi =T M
STORY3 15 LEDX Bottom 52374 21425 -0.01 0769  -2897 6494538
STORY?Z 15 LEDX  Top 52374 24355 -0.03 1442 -2.397 649453
STORY?Z 15 LEDX Bottam 654 68 24855 -0.03 1442 -6.707 94772.38
STORY1 15 LEDX  Top G54 68 26291 0.06 0.011  -6.707 9477238
STORY1 15 LEDX Bottam 78562 26291 0.06 0.011 0 1263211
STORY6 16 LEDX  Top 0 13956 0 1418 0 0
STORYG 16 LEDX Bottom 16651 13956 0 1418 -0.061 16747 41
STORYS 16 LEDX  Top 166.51  240.35 -0.01 1312 -0.061 16747 41
STORYS 16 LEDX Bottom -333.03 24035 -0.01 1312 1129 455894
STORY4 16 LEDX  Top 33303 32616 -0.01 1913 -1.129 455894
STORY4 16 LEDX Bottom 49954 32616 -0.01 1913 -2.088 8472561
STORY3 16 LEDX  Top 49954 38424 -0.01 0826  -2.088 8472361
STORY3 16 LEDX Bottom -666.05 384 24 -0.01 0826  -3.741 130837
STORY?Z 16 LEDX Top -666.05 -0.04 2195 3741 130837
STORY?Z 16 LEDX Bottam -832.56]__ 414 97 -0.04 2195  -3.703 1806335
STORY1 16 LEDX  Top 33256  375.09 007 -0.301  -3.703 1806335
STORY1 16 LEDX Bottam 99908 375.09 0.07  -0.301 0225644 6]
STORY6 17/LEDX  Top -3.73 3.94 01 -6588  -5522| -294 387
STORYG 17 LEDX Bottom -62.05 3.94 01  -6.538 6145 175.4%4
QTMDWE 1711 ENY TrAarn 70 2K 27T K n -1+ 1N N2 R ROA 14164 1R
Story |w|Pier |wlload =|loc =P =vz  =lvi =T A
STORY3 15 SEISMICY Top 0 -30.15 016 -6.148 18.259 -6360.7
STORY3 15 SEISMICY Bottom 0 -30.15 016/ -6.143  37.151 -9978.88
STORY2 15 SEISMICY Top 0 -31.09 033 -6621 37151 -9975.88
STORY?Z2 15 SEISMICY Bottom 0 -31.09 033 -6621 76411 -13709.3
STORY1 15 SEISMICY Top 0 -26.75 -0.64  -0.303 76411 -13709.3
STORY1 15 SEISMICY Bottom 0  -26.75 -0.64  -0.303 0 -16919
STORY6 16 SEISMICY Top 0 4325 -0.09  -5.803 0 0
STORYG 16 SEISMICY Bottom 0 -4325 -0.09  -3.803 -10946 -5190.22
STORYS 16 SEISMICY Top 0 -60.12 015  -9673 -10.946 -5190.22
STORYS 16 SEISMICY Bottom 0 -60.12 015  -9.673 7.024 12404 6
STORY4 16 SEISMICY Top 0 -76.99 014  -9.807 7.024 12404 6
STORY4 16 SEISMICY Bottom 0 -7699 014  -9.807 2344 216439
STORY3 16 SEISMICY Top 0 02  -7.808 2344 216439
STORY3 16 SEISMICY Bottom 0 -89.82 02  -7808 47846 -3242148
STORY?Z 16 SEISMICY Top 0 -85.04 0.42 961 47846 -3242138
STORY2 16 SEISMICY Bottom 0 -83.04 0.42 961 98054 -42936.2
STORY1 16 SEISMICY Top 0 -69.07 -0.82 1161  98.054 -42986.2
STORY1 16 SEISMICY Bottom 0 -69.07 -0.82 1.151 0_-51274 31
STORYG 17 SEISMICY Top 255 36.02 05 45628 -31413 -1985.21
STORY6 17 SEISMICY Bottom 255 36.02 05 -45628 2872 2333.683
STORYA 17 S5FISMICY Ton A2 TR AR TT n7g -RA 3RA A4 2RAT -P13A TR
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2e. Story Shear and Drift

(K, ft units for these tables)

[Story =lload |=|loc =[P »|vx _ |=lvy =T =mx =My =] max story shear
I|STORY1 |SEISMICK |Top 4 -4153.1§ 0] 4022137 0| -1572931
[STORY1 | SEISMICX Bottom 4 -4153.1§ 0] 4022137 0 -2071310
ISTORY1 |LEDX Top 2237771 415316 0] 4022137 21023525 -1.9E+07
ISTORY1 |LEDX Bottom 26770.39 415316 0] 4022137 25182338 -2.3E+07
|| Story xlload |[w|loc =[P =VvX x|\ =T =mx [ =my =] max story shear
HSTORYT |SEISMICY Top 0 0 415316 -30687416) 1572931 0
HSTORY1 |SEISMICY |Bottom 0 0] -4153.16) -3087416 2071310 0
i STORY1 |LEDY Taop 22377.71 0 415316 -3087416| 22596455 -1.7E+07
ISTORY1 |LEDY Bottom 26770.38 0f 415316 -3087416 27253648 -2 1E+07
A b C 5] E F i3 H [ | K | L |
Story  wlltem w|load |=|Foint =X - b = |DriftxX = |DriftyY = %= 0.013178 max drift
ISTORYZ Max Drift X | LDVWXY 1404 73836 521.208 2400 0.000177
[ISTORY2 |Max Drift v | LDVWXY 1410 -B57.36) 845208 240 0.000097
ISTORY1 |Max Drift X |[DEAD 1404 -738.36 521.208 120| 0.000148
ISTORY1 |Max Drift ¥ DEAD 1410 -B47.36 845208 120 0.000082
USTORY1 |Max Drift X WINDX 1407 -300.36 521.208 120| 0.000002
| STORY1 |Max Drift v [WINDX 1411 -738.36) 845208 120 0
ISTORY1 |Max Drift X [WINDY 1406 -513.36) 521.208 120| 0.000004
ISTORY1 |Max Drift ¥ [WINDY 1402 -1095.36) 521.208 120 0.000003
ISTORY1 |Max Drift X SEISMICY 1406 -513.36 521208 120| 0.000033
ISTORY1 |Max Drift ¥ |SEISMICY 1402 -1095.36) 521.208 120 0.000062 %=| 0013178 max drift
STORY1 |Max Drift X | SEISMICX 69  2548.64 168021 120] 0.013178 y=| 0.000138 max drift
ISTORY1 |Max Drift ¥ | SEISMICX 69 2548.64 168021 120 0.000023
HSTORY1 |Max Drift X [WINDXY 1409 -513.36 545208 120| 0.000002
ISTORY1 |Max Drift v [WINDXY 1402 -1095.36) 521.208 120 0.000002
ISTORY1 |Max Drift X |LDW 1404 -738.36 521.208 120| 0.000176
i|STORY1 |Max Drift v |LDW 1410 -B47.36 845208 120 0.000094
ISTORY1 |Max Dnift X [LEDX B9 2548.64 168021 120| 0.013178
[ISTORY1 |Max Drift v |LEDX 1405 -B57.36 521.208 120 0.000097
STORY1 |Max Drift X [LEDY 1411 -738.36) 845208 120] 0.000194
HSTORY1 |Max Drift v [LEDY 1418 -513.36) 1025208 120 0.000133
ISTORY1 |Max Drift X LDW 1411 -738.36 945208 120] 0.000174
STORY1 |Max Drift ¥ |LDWY 1410 -B57.36) 845208 120 0.000103
STORY1 |Max Drift X |LDWWXY 1404 -738.36 521.208 120| 0.000175
STORY1 |Max Drift Y |LDVW/XY 1410 -B47.36 845208 120 0.0001
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2f. Brace and Column Loads

Center of Mass

(K, ft units for these tables)

| Lo | = | = | = | = g | = | 2 | g | = |

Story |w|Brace lload |[wlloc =] =2 =V =T =Mz =v3 =]

3 [STORY2 D48 LEDY 7239| 9958  -10.22 0.05  -0.008 177 -312.609

-

o | = | = | = 1 = . | = | e | . | = |

Story |w|Columnw|load |wlloc |w|p— =lVv2 [w|vi =T M2 =M3 =

STORY2 [C10 LEDY 0]| -152.84 -1.35 0.04 -0.028 5756 -83.308
|[Story Diaphragm Massx  [MassY XM dalit Cumlassx CumMassy |[XCCM YCCM SR ik
STORY6 D1 9.2674| 9.2674] |734.213) 974294  9.2674 9.2674| 734.213) 974.295 1496.289) 1081.024
STORY5 D1 13.9838  13.9838 |747.769 958868 2325120 232512 742366 965.017| 1492.335 1081439
STORY4 D1 13.9838  13.9838| |747.769 958868  37.235 37.235| 744395 962.708 1479.239] 1081.599
STORY3 D1 13.9838  13.9838| |747.769 955868 512188 512188 745316 961659| 1454.056 1081.91
STORY2 D1 14.0822 14.0822) |737.444) 958347 65301 65301 743.619) 960945 1424772 1081.227
|STORY1 D1 13.5258 13.5258| | 799.72) 971484 78.8268  78.5268 753245 962.753| 1376.748 1075.538
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3a. Shear Wall Analysis Method Diagram
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3c. Shear Wall Analysis Method
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4a. Area Method ASCE-7 Calculation

WIND DIRECTIOH: HORTH-S0UTH (Y-DIR) # Stories: B

WIND SPEED: 110.00 MPH L: 533.000 ft FREQ n,: 1.9300 Hz Ground to

EXP. CAT: B B: 235.000 ft ALPHA= T Base h: 0.000
IMPORT. FACTOR: 1.00 lMean Roof h: 76,40 fi Zg (ft)= 1200 ft

DIREC. FACT. Kd: 0.85 Kh = 0.915 G= K] Wind Load

TOPOG. FACT Kzt: 1.00 (zee =ht. Kzt) LB = 2431 Gf= 0.800 to ke applied
0.00256 K. Ku V¥ 1= 26.33 psf Cp (wind) 0.8 atYou 0.000 it

Cp (leew) -0.28

VVIND FORCE CALCULATION PER ASCET-02 - MAIN VIIND FORCE RESISTING 5YSTER

FLOOR [FLTOFL| TRIB. ' ' ' WIND | FLOOR | FLOOR | Cased Case 2

.D. HEIGHT | WIDTH FORCE | SHEAR | MOMENT | Mz Mz

(ft) (ft) Kips) [ (Kips) [Kip-ft) | [Kip-ft) (Kip-ft)
- 10,867 235 000 14,659 19.98 250 2510 2671 0.0] 1238 1E3Q
: c 10.227] 222 000 12.915 19.23 432 733 10428 0.0|  2Eag|  2Eap
g 4 10,867 235 000 12.055 16,37 45 1 118.2 23213 0.0|  33gE a3a7
: 2 10.227] 222 000 12.028 17.34 i3c 182.8 40578 00| 38z 2192
g 10,567 225 noo 10.710 16.02 40.2 203.0 52229 0.0]  2ssnl 2880
: 1 10.227[ 222 000 oeme[ T8 2408 57202 00| 27z 27z
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4b. Overturning Hand Calculation

e 3 = \ SEYES 1Cicind HA R

49,2 Kips > 5
7e o) |&ims Y
13— g i
3{2 —3- > U35 |Gips —> 3
i T Ui, 2 Kips 72
= ‘(img
' 3% b K| _ﬁ‘.nmmm |
KA lsads are in ::5{ i Famat
240 K1PS
Mo1= SN (+rie height D Fribytary height = (0.7 feet

Mo ¢101‘0?€¥(15*L/$’»3 THG ] +43.5140.2423.0)kips = R567,2 K;é'ﬁ

,P we 4 W = A’b;dy vB??S‘P oD /ﬁ”*v
= ¥y

bulding depth= 20’ + b covvidov = 2L

Bring VU -fuvviing p 4 13K
Res 5 ﬁjv Mo £ :Wz:%%‘]@gw

Since. Eeglsh@ over- «’rwfvu.« Wment”
Ovev Jm“\\ mcm%ﬂ*' = 3KS ELL £ %ﬁ' zsv};hz Kypt&
Over - +(4rv’).

B,
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5a. Hand Calculation ~ Wind Coefficients

Client: Job#:
Project:
Description: WM# ana ",/ 5
Design By: Date:
Page No.: : of L
' mn._ b] J-"'r.‘.‘lf.q/ r(J
Lx/;.”{ z.—w"z S/ C (,45‘55 / ?B}/ ) -:r. » . Lecunr(.r‘
24,5 Fa,
B . J‘[\_/fﬁ:
N—_S e E-W o’;‘roe"mn,‘ Shear uwuwnfls X |
Location: Bloemficld, /) 8 ehore, & __,l R =
E)’pﬂ!r))‘::'. B le -&* = [
BU; :Ipf,',.} pee ! Ff:‘.',,lo’f{-,p.f-,',-_,,- = 6%-d‘ L”*’—_ =
i
= &> -
P L G r 'JL ‘V
g= 00256 gy e Ky VT : 357 a'g,‘
Kei 2 L0 yacca  pgsumed Pt (Fy 6.2)

ka =Nes Table £-6

v = |le mph
bse Jrovp = E

I = (.o TI:?"I. [4 ={

Pigid]

(b | Ko Cble 6-5) = expesre B case 2
0-15 .97 .5,”4..:/ sheet
A7 g:Z‘.'}B/kz}
s .64
20 . 70 G:F-‘ .25
Ho . 7%
) 3
a5
70 .
&b 93
70 74¢

P
rMean rnoi‘ l-;: £+ 2

T
spread shapt //d'

- il Ligs
F’oar WIne Pl feall) | Sheay Ck P oot

2‘?’.7': 751_(!

Lecward + Wil warsl

oindl [ Florr =

49 | 1.9 [ 52,5
%5 14,5 206,
1.2 |7Z3,7 “459.¢
g.q¢ | %2.5 ¥05,5
.2 | 70.% 1239.7
7.9 | 42,5 | 17509
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5b. Excel Spreadsheet

NIND DIRECTION: HORTH-SQUTH (Y-DIR) i3
NIND SPEED: 110,00 MPH 36,000 ft FREQ ny: 1.9300 Hz Ground to
IKP. CAT: B 38.000 ft ALPHA= 7 Base h: 0.000 it
MPORT. FACTOR: 1.00 76.40 ft Zg (ft)= 1200 ft
DIREC. FACT. Kl 0.85 0.915 G= 0.2 Wind Load
TOPOG. FACT Kzt: 1.00 (=ee =ht. Kzt) 0.947 Gf= 0.800 to be applied
100256 K. K V= 26.33 psf 0.2 at Yo 0.000
—0.50
WIND FORCE CALCULATION PER ASCET-02 - MAIN WIND FORCE RESISTING SYSTEM
FLOOR |[FLTOFL| TRIB. Kz Wind VIIND VIIND FLOOR FLOOR Case Case 2
1.D. HEIGHT | WIDTH Press PRESS. | FORCE SHEAR | MOMENT Mz Mz
[ft) [Ft) Wind fotal (psf] (Kips) Kips Kip-ft [Kip-ft) [Kip-ft)
g 32.000 14.650 24.30 40 44 0.0 5.8 5.8
5 38.000 13.915 23.55 5.5 14.5 0.0 11.2 -11.3
< 38.000 13.055 2269 5.2 237 0.0 10.5 -10.9
3 38.000 12.025 21.66 2.8 32.5 0.0 10.4 -10.4
2z 38.000 10.710 20.35 8.2 407 0.0 5.8 5.8
1 32.000 9 GRS 18.32 7.8 48 & 0.0 51 8.3
2 nnn nnn nn
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6a. Hand Calculation ~ Seismic Coefficients

W= cs = om (4702 %)= | 108995 " -l
Gs _ 5 . 22609 _
1. 5.2.2 (-5““‘25.—. —ﬁj‘k,"}"f’f}
(ﬁ) (%2
T,
. g
=2.5 Duldiy Fune spstom
q' 5.2.2 R _"1;;1‘:)" -ﬁ / U |
& ran. g wills ./ sk car F--_:;:c/-_‘ of all othe, rorwls
7,5,3.3 T= Gy kr""‘: W [’??'.'?")%“,573'
:r:,&’Z 3
ho= g4+ 247" = g,
€5 = 1341y >, 094 Sos Te =047 (. 7%y Xio)= 01478, .ok
S o127 -
A= = 73 %
(&7~ (E)smm >
O X 137 2 01178, o 55,0749
\n{? DL + Pﬂr"-"‘—.ﬂlﬂ carl = ‘15?‘1‘ #f':,"f{ — 5{,,({
DL = L{SPF‘FS - DL,WFIF?'M{
Paitition = w—.fgv"’" =l pst 21 0psf
W= Ay " Floure = ot = ‘r?swglz" S ShpsF #7500 (1ot )(1) pe) = 11702 k
N 2
Ay,.- = L{f,Eaa{!‘/‘c.‘.
f{'f.‘,,,,: = 5 Fabar ).n"rj
Fs BpiVe (4. 5:3%) ‘
cb kb ey ™M ghs 63506 . 4
TV (reed) T Ty kT BIEY,5 Tk F7344.5
. K= | + XA R )
T=,57 f,‘ 2.5-.5)— he 1,64 11031
Loy hi's 49500 Cohpe )(10,47+ 21,34 ¢ 52,01 + 42,62 + 53,35) + 11500 (64)(17,4f) = 576845/ k
\

Client: Job#:
Project:
Description: Seicmic Declcn
Design By: Date:
Page No.: | of 7
Selsmie vse  geoup ] (Table 9.1. 3) -
ges tech  report Syte Clags C ~ ﬁf‘
5;:0‘!2& D= 5a¥% g el ;
S, =00% S, =l0%, =i ub
Sps = %Q,,F > %5079 = 3% _— .‘ "
5o X8 = %'.M«y = ;1079 i \ 2
L.=00 (ruer 9.1.4) 1
=11,
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6b. Hand Calculation ~ Seismic (cont.) &

Story Drift Client: Job#:
Project:
Description; =242/
Design By: Date:
__||_PageNo.: & of Z
V. = 108795~
L ocation| vy H,,m* Cyx | F=Cor - Wy
roof | 433394 7 693% | o 119.7 ¢ - j
PR i e PPRTPY JETYE POT Y R N S— ="
y WAL 34,9809 ,237 (2600 A— (e v
202 oy sr0 [Lep | 192.6 % f—> g
23772 44 4syo | 16 | 1262 ——
) 10,677 32,428, |.057 | 2.0" - - '
£ 573644.5 | l.oow||0%8 - s

Story deflecdion

k= LES , = EP1L153 — 2 27890k
"?'-j'i"l.’{_ 2.7% (2 ) 7{”3.@’; +2.78(.34) -
- tLl . yerBoent) .
L= 2= 1% "0 ") \oyep000 )04 :

e e}

VT, 2780k 40.4% (a5.0)° 2.7% (40.%) (3.5 12)

L= — + o 3 e N+ - { 1
ET A, E 3290007 )4 2w0) Y T30 iz )(2i00) ~ o006

3
a=-L <  poooo e
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