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EXECUTIVE SUMMARY

The Residence Inn by Marriott is a nine story hotel located in downtown Norfolk, Virginia.
When it is delivered to its owner in January 2009, it will offer itself to the public as a modern
upscale, yet comfortable, place to call home while away from home. Each of its 160 suites on
floors 2-9 will feature all of the necessities for extended-stay guests, including separate living
and sleeping areas, a fully equipped kitchenette, and even closet storage. The ground floor
will serve a variety of functions. Guest features include an indoor pool and adjacent exercise
room, coin laundry, as well as study areas and a private meeting room.

This report is intended to unveil and gain an understanding of this building’s structural systems
and the loads they must support, analyzing any differences that may exist between the
calculations here and those of the original designer.

The Residence Inn is almost entirely structurally supported by reinforced concrete elements,
including a two-way flat plate floor and roof system with concrete columns transferring gravity
loads. At the second floor, reinforced concrete transfer girders are used to discontinue several
columns from above, providing larger open spaces on the ground floor below. Lateral loads
are resisted by reinforced concrete shear walls that are continuous throughout the height of
the building. Due to the coastal soil conditions, the foundation consists of precast concrete
piles driven to /0, castin-place concrete piles and grade beams.

Design codes used in this analysis differ only slightly from those employed by the designer,
and in most cases had little effect on the overall results.

Using the most current codes and design standards, a typical floor dead load was found to be
15 psf, and had a live load of 40 psf (+15 psf for partitions). The roof's dead and live loads
were determined to be 30 psf and 20 psf respectively. Snow drift on the roof along the
parapet will need to be considered more extensively in future analyses.

Wind pressures were calculated according to ASCE 7-05 and range between 15 and 23 psf
on the windward side. The controlling lateral forces occurred in the North-South direction
and resulted in a critical base shear of 569 k and an overturning moment of 30,660 ftk. Wind
loads were found to be more critical than seismic loads, with seismic loads resulting in 379 k of
pase shear and 25,778 ftk of overturning moment. In general, the loads calculated here are
comparable to the design loads, and where they differ is discussed in further detail within the
report.

Spot checks were performed using the calculated dead and live loads and comparing the
results with the design. The gravity load column check proved to be inaccurate due to its
over-simplifying assumptions that did not include lateral loads, which caused the column to
appear to be over-designed. An analysis of the two-way slab was also performed to verify
adequate steel reinforcing in the design for the calculated loads, and the result was
affirmative.
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STRUCTURAL SYSTEMS

SOILS & FOUNDATIONS

Located in a coastal area, the Residence Inn site requires special attention to its foundation
systems.  Friction piles are necessary because of the high water table and lack of a firm
bearing stratum. Due to the highly compressible soils found at the site by the geotechnical
engineer, McCallum Testing Laboratories, the hotel utilizes high capacity (100 ton) 12" square
precast, pre-stressed concrete piles, driven to depths between 60" and /0" (Figure 1). All piles
are capable of resisting 5,000 psi in compression and up to 35 tons of uplift. Tendons are to
pbe subjected to 700 psi of prestress. Clusters of piles are joined together by reinforced
concrete pile caps (fc=4,000psi), the largest of which are located in areas supporting shear
walls above (Figures 2&3). Depths of pile caps range from 1-4" at a perimeter column over 3
piles to 5-8" over 46 tension piles at the shear walls near the elevator core at the center of the
puilding.

/Cfoiumn
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Piles

(FIGURE 1) Foundation System: Concrete Piles & Pile Caps

A continuous reinforced concrete grade beam (f'c=4,000psi) ranging in size from 24"x24" to
24"x40" is utilized around the perimeter of the building to transfer loads from the walls into
the piles (Figure 2). A 5" concrete slab on grade (fc=3,500psi) with 6x6-W2. 1xW2.1 welded
wire fabric is typical of the first floor, except where additional support is required for
mechanical and service areas. Here, an 8" concrete slab on grade (f'c=3,500psi) with #4@12"
0.C. each way, top and bottom, is required (Figure 2.
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(FIGURE 2) Foundation & First Floor Framing Plan
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(FIGURE 3} Foundations & 1* Floor Columns Under Construction

5|Page
RITTER



FLOOR SYSTEM

Like many hotels, the Residence Inn utilizes an economical 8" two-way flat-plate concrete floor
system on all floors including the roof, with a typical bay spacing of 21-6", and a maximum
span of 22-0". At the lower levels (third floor and below) 5,000 psi concrete is used for all
slabs and beams; whereas, 4,000 psi concrete is reserved for use on the upper levels (fourth
floor to the roof]. Typical reinforcement consists of a bottom mat of #4@12" o.c. everywhere,
and top reinforcement varies based on location (Figure 4).
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(FIGURE 4]} Typical Bay 2-Way Flat Plate Floor & Roof Slab System

COLUMNS & BEAMS

Reinforced concrete columns, ranging in size from 12°x24" reinforced with (8)#8 bars on the
upper floors to 20"x30" with (12) #5 bars at the first floor, support the two-way slab system.
From the foundation level up to level five, compressive concrete strength is 5,000 psi, whereas
levels five and above have a compressive strength of 4,000 psi. While the Residence Inn is
primarily a flatplate system, a few specific areas on each floor utilize reinforced concrete
pbeams to support the slab near openings. These areas are highlighted in the typical floor plan
shown below (Figure 5).

Along the exterior where the two-way slab ends at columns without a cantilever, drops are
necessary to resist additional stresses due to the lack of structural continuity. These areas are
also highlighted in the figure below (Figure 5).
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TRANSFER GIRDERS

At the second floor, reinforced concrete transfer girders are employed to discontinue columns
on the first floor, where they are undesired near the open lobby, meeting room, breakfast
puffet, and indoor pool areas (Figure 6). The sizes of these vary, the largest of which is 72°
wide and 54" deep. The large depth of these girders is permissible since the first floor has a
height of 19-0". These girders can be seen under construction in (Figures 7 & 8) below.
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Transfer Girder
TG-12

(FIGURE 8) West End 2" Floor Reinforcing Prior to Concrete Placement
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MECHANICAL MEZZANINE LEVEL

Located between the first and second floors, the mechanical mezzanine level provides
additional floor area for mechanical equipment. Due to the heavier loads anticipated by such
equipment, an 8" one-way flat plate floor system with beams is used here. The maximum
span is 21-6" between frames and 14-8" in the direction of the one-way slab span.
Reinforced concrete beams typically 18" deep support the slab and transfer loads into the
columns (Figure 9).
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(FIGURE 9) Mechanical Mezzanine Floor Framing Plan
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CANOPY FRAMING

Canopies are located near each lobby entrance; one to the North along the Brambleton
Avenue elevation, and the other to the South, along the York Street elevation. Moment
connections are utilized to cantilever the canopies up to 10" beyond the building structure,
tying into the first floor columns. Each canopy is supported with steel wide flange framing.
Typical sizes include W 10x26, W16x40, W16x5/, and larger varied sizes at the center supports
of each canopy. The York Street canopy has steel hanger rods that are attached just below
the fourth floor to provide additional support for the longer cantilever length (Figures 10, 11,
&12). These canopies feature a light-weight roofing system of metal deck and a single-ply
EPDM.
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LATERAL FORCE RESISTING SYSTEM

The Residence Inn by Marriott employs cast-in-place reinforced concrete shear walls to resist
lateral forces (Figure 14). There are a total of fourteen shear walls (shown in orange in the
Figure 13 below), between 1-0" and 1-2" thick, and oriented in such a way to resist forces in
These shear walls are continuous from the foundation to the top of the
building, and behave as fixed cantilevers. They surround both the East and West stairwells, as
well as the elevator shaft central to the building. Shear walls can also be found in between
these areas to provide additional support. There are more shear walls oriented from North —
South, which resist an overturning moment in the more susceptible direction. Lateral loads
are transmitted to the shear walls through the floor diaphragmes.

pboth directions.
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West Stairwell

Shear Walls -
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(FIGURE 14) Shear Walls & 1* Floor Columns Under Construction

CURTAIN WALLS

The West stairwell requires special attention to support its three-story expanse of curtain wall.
Steel HSS6x6 beams and columns transfer loads down to a cast-in-place concrete load-bearing
wall at the seventh floor.

Curtain walls located in the guest rooms on the eighth and ninth floors span a smaller
distance vertically, and therefore, additional framing is not required. The slabs above and
below provide the anchoring points for this system.
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APPLICABLE DESIGN CODES & STANDARDS

e [BC 2003**

e Virginia Uniform Statewide Building Code - 2003 Edition

e ASCE 7-0Z: Minimum Design Loads for Buildings and Other Structures

e ACI 318-02: Building Code Requirements for Structural Concrete**

e CRSI: Manual of Standard Practice

e AISC: Manual of Steel Construction — Allowable Stress Design, 9" Edition, 1989**
e Steel Deck Institute’s Design Manual for Floor Decks & Roof Decks, 2001

**Denotes that a newer version was used in all calculations contained within this
report

Specifically, the following references were used to calculate loads and perform spot checks:

e [BC 2006

o ACI318-08

e AISC: Manual of Steel Construction — Load and Resistance Factor Design, 13" Edition,
2005
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GRAVITY LOADS

The following is a summary of the superimposed dead and live loads, both as originally
designed and according to the newest building code - IBC 2006 (Figure 15). The current
code allows dead loads to be estimated based on actual material weights. Differences
pbetween the design and the assumed dead loads are seen as a result of the flexibility of
assumptions. As can be seen in later calculations of the effective seismic weight, the assumed
dead loads are considered conservative. It is important to note that the designer has included
equipment weights for the mechanical mezzanine in the live load, thus the significant
difference of values.

Snow loads are included separately below for comparison purposes with the design loads. It
appears as though the canopies were designed for snow drifting, which was more
conservative than was calculated here.

The assumed dead loads and the assumptions that make up these values listed below are
described in more detail in the Appendix where the effective seismic weight is calculated.

: Design Dead Assumed Dead ) . .
Location Design Live Load IBC 2006 Live Load

echanica Mezzarine

20+ 10 (Snow)
Canopies + 30 (Snow Dirift
Surcharge 60

(FIGURE 15) Gravity Load Summary
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WIND LOADS

Wind loads were calculated in accordance with ASCE/-05, Chapter 6. At this time,
consideration was only given to the Main Wind Force Resisting System (MW/FERS), following
the Analytical Procedure (Method 2). A basic wind speed of 110 mph (3-sec gust) is required
for the Norfolk, Virginia area. The occupancy category was determined as Type Il using I1BC
2006. An initial assumption that the structure was rigid based on its systems was later verified
in the seismic calculations. Design wind pressures were determined, as shown below (Figures
16 & 18), for both the North-South and the East-West directions.  The resulting story forces
and overturning moments were then calculated, as shown in (Figures 17 & 19) for the N-S
and E-W directions respectfully. Note: internal pressures were assumed to be zero. For a
detailed list of assumptions and coefficients used, see Appendix.

It is apparent from the results that the North-South direction for wind is controlling.  This is not
surprising since these elevations are significantly larger than in the East-West direction.

Controlling Wind Base Shear: 565 k

Corresponding Overturning Moment: 30,660 ftk

While these results cannot be directly compared with the designer’s, since the designer
reported Components & Cladding pressures, a comparison of the external pressure coefficient
(GCy) is feasible. In the windward direction, a pressure coefficient of 0.68 was determined.
The designer had a slightly lower value of 0.61. The difference could be attributed to different
versions of ASCE7 and/or the designer may have performed a more detailed analysis to
determine the gust factor G. The more critical leeward pressure’s coefficient was found to be
0.42, which is very close to the designer’s value of 0.43.
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North-South Wind Pressures
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(FIGURE 16) North-South Wind Pressure Diagram

| emowwess |

:gg\:et Tributary | Tributary | Velocity | External Total Pressure Story Story Overturning

Ground Height Width Pressure | Pressure WW+(-LW) Force Shear Moment

Floor Location Level

i) ||| e | T | P | R | Ve | MRk

W Stairwell 105.77 | 6.05 1200 | 3344 | 22.74 2847 2.07 2.07 218.61
Roof 93.67 4.67 | 26677 | 3291 | 22.38 28.11 35.02 37.09 | 3,280.17
9th 84.33 9.34 | 266.77 | 32.12 | 21.84 27.57 68.70 | 10578 | 579333
8th 75.00 934 | 266.77 | 31.33 | 21.30 27.03 6736 | 173.14 | 5051.98
7th Windward 65.67 934 | 266.77 | 30.28 | 20.59 26.32 6558 | 23872 | 4,306.69
6th 56.33 9.34 | 266.77 | 29.49 | 20.05 2578 6424 | 30297 | 3,618.77
5th 47.00 9.34 | 266.77 | 2844 | 19.34 25.07 6246 | 36543 | 293577
4th 37.67 934 | 266.77 | 27.12 | 1844 24.17 60.23 | 425.66 | 2,268.74
3rd 28.33 9.34 | 266.77 | 2554 | 1737 23.10 5755 148321 | 163038
2nd 19.00 14.17 | 266.77 | 2343 | 1593 21.66 81.89 | 565.09 | 155585
Leeward ALL 33.7/0 | -5.7/3 | Base Shear= 565.09 M= 30,660.29

(FIGURE 17) North-South Wind Load Summary
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(FIGURE 18] East-West Wind Pressure Diagram
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| wwenesoo

Height
Above Tributary | Tributary | Velocity | External Total Pressure Story Story Overturning
Ground Height Width Pressure | Pressure WW+(-LW) Force Shear Moment
Floor Location Level
g qGGC 2
h {ft) (ft) (ft) (osf) | (ps] Pt (psf) Fx (k) | Viclk] | My(ftk)
W Stairwell 105.77 | 605 | 24.00 | 3344 | 22.74 37.06 538 538 569.19
Roof 93.67 467 | 48.00 | 3291 | 22.38 36.70 8.23 1361 770.62
9th 84.33 934 | 4800 | 32.12 | 21.84 36.16 16.21 2982 | 1,367.25
8th 75.00 934 | 48.00 | 31.33 | 21.30 3563 1597 | 4579 | 1,197.92
7th Windward 65.67 934 | 48.00 | 30.28 | 20.59 3491 1565 | 6145 | 1,027.88
6th 56.33 9.34 | 48.00 | 29.49 | 20.05 34.38 1541 76.86 868.12
5th 47.00 934 | 48.00 | 2844 | 19.34 33.66 15.09 | 21.95 709.29
4th 37.67 934 | 48.00 | 27.12 | 1844 3276 1469 | 106.64 | 553.33
3rd 28.33 934 | 48.00 | 2554 | 17.37 31.69 14.21 120.84 | 40249
2nd 19.00 1417 | 60.21 | 2343 | 1593 30.25 2581 146.66 | 490.44
Leeward ALL 33.70 | -14.32 || Base Shear = 146.66 = 7,956.52
(FIGURE 19) East-West Wind Load Summary
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SEISMIC LOADS

Seismic loads were determined using ASCE7-05, Chapter 12, IBC 2006, and the USGS's
website for finding the design spectral acceleration for the exact latitude and longitude of the
building site. Based on the spectral acceleration values, it was found that the more critical SDC
B was in effect. It was then permissible to use the Equivalent Lateral Force Procedure. The site
was considered to be Site Class D, based on the recommendation given in the geotechnical
report. For a complete list of assumptions governing the load calculation, as well as a detailed
calculation of the effective seismic weight, see the Appendix.

The table below (Figure 20) gives the results of this analysis, which are as follows:
Calculated Base Shear: 379k

Corresponding Overturning Moment: 25,778 ftk

The designer reported a base shear of 444 k, significantly greater than that which was
calculated below. However, after close inspection of the assumptions made and coefficients
used, it was determined that this difference would be a reasonable expectation. The designer
used a seismic response coefficient that was almost 25% greater than that used here.
Differences in these values traced back to the design spectral acceleration values, Sps and Sp.
The designer reported that Sps=0.143 and Sp=0.097. The values from USGS differed from
these obtained using figures within ASCE/. To check the impact of this difference, a
calculation of the base shear using the designer’s value of C;=0.018 was performed and the
results were a base shear of 477.5 k, only 7.5% greater than Vgesign. The overestimation
indicates that the effective seismic weight was conservative. This would be expected since a
typical 15 psf superimposed dead load was used here, as opposed to the designer’s value of
10 psf.

LATERAL LOAD CONCLUSIONS

Based on the above results, it is clear that wind in the North-South direction would control the
design. The base shear of the N-S wind is over 150% greater and the overturning moment
almost 20% greater than the associated values with seismic loading. This would be expected
given the considerably large facade facing in these directions.
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Floor

42,413

Penthouse Roof

Main Roof

8th

6th

4th

Weight

Height

Vertical
Distribution
Factor

Story Force

Overturning

Story Shear Moment

Wy (K)

108.51

2,164.94

2,615.53

2,615.53

Py (ft)

102.17

93.67

75

56.33

37.67

Witk

/56,503

674,109

474,257

282,224

Cux

0.0096

0.1527

0.1075

0.0639

Fx (K)

3.65

65.03

2,569.81

57.95

40.77

24.26

Vi (K] My (ftk)
7.8l 372.52

73.63 6091.79

198.99

4346.36

289.46 2296.61

346.00

913.95

Znd 3,770.61 19 168,269 0.0381 14.47 377.26 274.85
ISt 901.28 0 0 - - 379.40 -
TOTALS 26,528.89 1.0000 37940 25,777.53

(FIGURE 20) Seismic Load Distribution & Overall Results
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SPOT CHECKS

*Note: See Figure 5 above for locations of all spot checks.
GRAVITY COLUMN

A spot check was performed on gravity columns at column line M-3. The assumed loads
described above were tabulated and used to decide if the column was adequate as designed
(14"x30" w/ 12#9's). See Appendix (Figure A-15) for this load tabulation and (Figure A-16) for
hand calculations. Results indicated that gravity loads on this column are not controlling and
there must be additional lateral loads and moments that need to be accounted for before
making a realistic comparison, as the column appeared to be severely oversized. The capacity
appeared to be almost 400% greater than necessary. Oversimplification of the actual
conditions has caused this null and void result. In comparing the tabulated load with the
design load listed on the column schedule as 530 k of unfactored load, there is little
discrepancy to speak of.

The intention was to proceed with analyzing the load of this column line on the transfer
girder below, however, without resolving the true loads found above, this evaluation would
not be very accurate.

TWO-WAY FLAT PLATE SLAB

A separate analysis of the two-way flat plate slab system, which is typical of all upper floors,
was performed on the sixth floor to check for adequate reinforcing along the column strip at
column line M. It was difficult to choose a frame area that consisted of three successive spans
similar in length, a requirement of the Direct Design Method. However, to avoid an
excessively detailed analysis, the spans were considered equal, and this method was
employed, using the longest dimension, which would result in a conservative design.
Dimensions of columns, as designed, were used in this analysis to simulate the practical
situation where a design must work to achieve architectural goals.

The results verify that the reinforcement design in general is adequate for the intended loads.
The bottom reinforcing on the exterior span appears to be slightly inadequate, however, this is
due to the fact that a longer span was assumed than actually exists, for sake of using the
Direct Design Method. Other factors that could influence the results include the relative
rigidities of nearby structural elements like shear walls, and also the width of column and
middle strips.  Frequently, when using computer programs to design two-way slabs, the
column and middle strip widths will vary based on the input parameters, and do not
necessarily match the simplified equation used to determine these values in the Direct Design
Method. Without knowing the designer’s values for these widths, the only way to estimate
the provided reinforcement is by using the widths obtained in this calculation, and the given
information that a typical bottom reinforcing mat is spaced at 12°. There is some room for
interpretation here that could cause the differences in steel required versus steel provided.
Alternatively, an additional investigation of the required middle strip reinforcing could be
combined with the results of the column strip analysis and instead make a comparison of total
steel along the entire width of the frame. To achieve a more accurate result, computer
modeling in programs such as ADOSS can be used, which better represent the actual
situation.
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APPENDIX
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(FIGURE A-4) Typical Exterior Wall Sections
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(FIGURE A-5] Live Load Determination
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SNoW  LOADS RESIDENCE. INN
PEFEZENCES'  ASCEA-02
GEOUND SNOW LDAP
(7.2) py= 10 PsF

ELAT _RODF SNOW LOMD
(7-3)

pp= 0FCeC.Tpy > Ipy = (1) (10 psF) = 10 psF

Ce= 1.0 (TRL.F-2)  pxpocwRE FACIOR.
L= 1o (TRL.F-3)  THERMAL FACTDR-
I =10 (TBL.#-4)  IMPORIANCE FACTOR-

e = 0D (10pse)= 7 pSFE < [0 psF Miv ..
p = 10PsF

DRIETS ON LOWER ROOFS  (7.F)

Oniff Height hy = 1.9 \(L-EEWH?.D PRIFTS)

(At 3-94) L.= @O MORE cgamncal™
g = 74(05) = 0.515 (WINDWARD DRIFTS)
g.= 10

Drift Wickh w=4hy = 4(1.9) = 7.6
Snow Densify Y:o.l?;pﬂﬂ-#-tBDPCF
Y=013(10) +14 = 15.3 pcF

(FIGURE A-6) Snow Load Determination (1/2)

25| Page
RITTER



Cﬂl 2+r£ﬁ

Z
ismow LOADS RESIDENCE INN ‘ Mg /Ef

| TORIFT SURCHARGE LOAD
Pa= hay = 1.9' (12.% per) = 29.07 ooF

~ JUSE 20 EFQ ATD'L
WHERE 1*7 FLR e
| EXTENDS FRom L PE;
AROVE
ROOF PARKPET (3.8)
!
| hy = 4' (Lu= 2Ue")
* Ya
I hd = ?)'
| Pa = hﬂ/ = E’;'(pr.’:f?u:) = 454 peF 4...[0‘51’5' 4 PEFJADD'L.
| ¢
IS THIS —
REASONAMELE |
EAIN LOADS
(8.3)
R=352(d+d,) NOTE ! ELEV'S OF DRAINAGE SYSTEMS
UNAVAILARLE -~ CANNOT
CALC, ATTHIS TIME
(FIGURE A-7) Snow Load Determination (2/2)
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| WIND LOADS RESIDENCE INN KME

| . |
' A4, 08
I 04 v,

PEFERENCES - ASCET-05
TeC 200l

MWFRS ONLY — METHOD 2 , ANALYTICAL Peocepure

- BASIC WIND SPEED  (NORFDLE, VA V=10 MpH
(2-sec. gust) (Fig. 6-1)

e DIZECTIONALITY FACTDE- K, = 0.85
(TABLE b—4)

(.G

i

» IMPERTRNCE FACTOR E
(TRBLE 1)

| * EXPOSUEE CATEGIOR C
o (E.fi-w-%)

v OCCUPANCY CATEGORY : JE
(TALE -]
TEC (¥

|« TOPOGRAPHIC FACTDE. Kze = 1.0
(@0.%.%.2)

| 5
|+ VELOCITY PRESSURE EXP. COEFF- Kz (o wsarre

| (TRBLE (-3) SEE PREOAD,
. INTERPOLATEL>  AS NECESSARY

» VELOCITY PRESSURE %z (ste sreeavsueer)
gz 0.002% KaKae Ky V'T (b/f1*)  e@N €715

* QUST EFFECT FACTOR G= 0.85
{tﬂ'alel I)

¥ ASSUMPTION : STRUCTURE 1S RGP
! —> (NEED TD VERIFY THAT NAT. FREQUENCY OF BLDG
; pie ALzl He )
~ Vg
ACEE SEMIC CALLS =

(FIGURE A-8) Wind Load Determination (1/2)
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——y

=
WW WALL —7

LW WALL = Y8 =2 p 0 = 443 — Cp= -0.2

| C.14.08 |2/
WIND LOALS RESIDENCE |NN Kme, 2
COMB INED NET™ PRESSUPE @ PAEAPET
GCpn = 11,5 (WW PprAPET)
| Glpn © = 1.0 (LW PARAPET)
f g Ip/f2
? B CCon  (1/fF) PARAPET
: HT (THP) )
32,70 Y = 50.5% psF x4,5' = 22F.5 mrF(WN
( /{q)(t ) @-s.cez.-:ajwari:.s) X q, 53 = 4H. L :P:.F(__
= (23,70 “er) (-1, o) -33,70 psFx4.5' = —15l. 7 PLF |(LW)
(@ screeN walLSY x 9.33" = -314.4+ PLF
| * WALL PRESSURE (OEFFS
| E"N (_Ff@} @-ﬂ:‘)
WW WALL. —> Ca =015
LW walL —> Ye= w'z‘/m_??': G-?—Zé:r—""cp =-0.5
=0.8

= DESIGN WINT PRESSUEES
{ 5.5, k2: 2, l
Nz';tql..l:t:r'l'u&r 10T, PRESSURGS AT THIS STAGE

= g@le ~ g LaCr)  (e)

s P 4GCp (SEE SPREADSHEET)

(FIGURE A-9) Wind Load Determination (2/2)
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I .

09. 20.08 7

| SEISMIC LDADS | RESIDENCE INN MR
REFEEENCES:  ASCEF-05
Tec 2006

SITE cLAss P (PER GEOTECH REPORT — MCCALLAM)
Ss (D.2s SPECIRAL RESFONSE ACCEL.) = O.118

S, (1.0s SPECTRAL RESFONSE ACCEL.) = O0.046

= — -

o G- ol gﬁlT‘E’ CLASS D, PER- QECTECH REPOET

i T 0 O (T WILL USE THESE VALUES)
OCCUPANCY CATEGORY I

geocoder. vs  (36.854 THN LAT, ~76.291L80|%, . )

e SITE CLAES B,
PER VSES

Fi&,
(SEE OUTPUT FROM USGS SITE))

FUNDAMENTAL PERIOD OF STRUCIIRE  (To)  (12.8.2.1)

== Sa
Sps
0.8 =

To= C h, = (00)(108)°7= 1.0% s
hy= 108
CONC. MOMENT- ZESISTING FRAMES .+ (¢ = 0.0l

L= 0.4

e N 1.4.5
= SE= = Dieiis i )

7
0.8(0.bI1s) = 0.489s > To= 1.08s —>NO
. TBL. Il.lo—1 NOT PEEMITTED FOK DS

(FIGURE A-10) Seismic Load Determination (1/5)
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| 04.20.085
| SEBMIC LOADS RESIDENCE INN KME. ‘

s

MCE SPECTEAL RESP. ACCEL. (U.4.2)
Sms = FaSs = 1:2(0.118) =

Fo= Lo (TBL.1L.4-1) , SITE CLASS D S < 0,255

= F:VS| 7_4-1'{0-045) "_

E.m ik (TBL. 11.4-2)  S\TE QASS D, S, < O.15

L}

VERAFY w| uUs&as
DESI\GIN SPECTRAL. ACCEL.,

e = o l= %(D.iB"-’l‘s)= v SAME AS USGS
Sp = %‘;M: i % (O‘-JI‘BS) = lé.()’i‘?si V. ESAME AS USGS

SDC
» BASED ON Sps —> SDC = A (TBL. .- 1)
Sps= 0.12b € 0,167
oce. cat. ID

MOST SEVERE
", USE THIS oG AT TE

—7 SINCE SIC=p — ERUIVALENT LATERAL 'Egme PEICEDLE
S METT |

(FIGURE A-11) Seismic Load Determination (2/5)

* BASED ON Sp, _.-», (TBL. Il.—2) |
0,067 £ S = 0.0FF < 0.183

[y
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01.20.08
| SEISMIC LOADS | RESIDENCE INN KME.

/5

PESFONSE MODIFICATION COEFFE, (R)
(TBL. 12.2-1)

PLDG - FRAME SYSTEM - ORDINARY REINF.  _s R=5
CONC. SHEME WALLS

ASSUMPTIONS FERMITING BLDG HT VP 0 240’ ¢
= NO EXTEEME TDESIONAL IEREQULARATY
— ANY ONE SHEAER WALL RESISTS £ 607 TOTALSEISMIC FOES
IN EA DIRECTION | NEGLECTING AccIDENTAL TORSIoNAL EfFd

|\ MPORTAN CE _FACTOR. I=1.0
(reL. 145-1)

s BASED ¢N OCCUP. T

| LONG-PERIOD TRANSITION FERIOD T.= 8s

(FiG. 22-15)

SeisMIC RESPONSE COEFF
| T=1L0Bs< T, = Bs

C’S = Sp' =

—
a. 11

e
(5 ® |

= Dot | ocids 2 ,o_xzyu_ _ 0.0252
108 (2) e e S

o.018 “ES

s [Cs= 0.04B > Cspm= 0.0l o OE

(EONS. 12.86-2,12.8-

oL

0.ocl5

(FIGURE A-12) Seismic Load Determination (3/5)
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(FIGURE A-12a) Effective Seismic Weight Determination:

PENTHOUSE ROOF
Approximate Area: Floor-to-Floor Height
552 Sk 0
Allowance ITEMIZED WEIGHT
(PSF) (K)
Superimposed Allowances
Roofing 5 2.76
MEP Hung Below 10 552
Slab Self Weight
10" Reinf. Conc. Slab 125 69.00
Qty. (LF) Weight (LB/FT)
Concrete Beams
12"x30" 19 375 7.13
24'x20" 35 500 17.50
12'x24" 22 300 6.60
TOTAL FLOOR WEIGHT (K] 10851
WEST STAIR ROOF
Approximate Area: Floor-to-Floor Height
416 Sk 0
Allowance TEMIZED WEIGHT
(PSF) (K)
Superimposed Allowances
Roofing 5 2.08
MEP Hung Below 10 4.16
Slab Self Weight
8" Reinf. Conc. Slab 100 41.60
Qty. (LF) Weight (LB/FT)
Concrete Beams
30"x22" 39 687.5 2681
72'x22" 12 1650 19.80
36"x22" 20 825 16.50
14"x24" 22 350 7.70
TOTAL FLOOR WEIGHT (k) 118.65
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EAST STAIR ROOF

Approximate Area:

Floor-to-Floor Height

209 SF 0
Allowance TEMIZED WEIGHT
(PSF) (k)
Superimposed Allowances
Roofing 5 1.05
MEP Hung Below 10 2.09
Slab Self Weight
8" Reinf. Conc. Slab 100 20.90
TOTAL FLOOR WEIGHT (k) 24.04
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MAIN ROOF

Height to Upper Roof:

Approximate Area: Varies
14,376 Sk West Stairwell 12
Penthouse 85
Fast Stairwell 6
ITEMIZED WEIGHT (k)
Mechanical Equipment 27.65
Allowance
(PSF)
Superimposed Allowances
Roofing 10 143.76
MEP Hung Below 10 143.76
MISC - Ducts,
Pipes, Wear
Course 10 143.76
Slab Self Weight
8" Reinf. Conc.
Slab 100 1437.60
Qty. [LF) Weight (LB/FT)
Concrete Columns
I 14'x24" @ W Stair 12 350 4.20
I 14"x24" @ PH 85 350 2.98
3 12'x24" @ PH 85 300 7.65
I 24'x24" @ PH 85 600 510
Concrete Beams
12716 14 200 2.80
12"x20" 3 250 0.75
36'x26" 11 975 10.73
12"x24" 24 300 7.20
24'x30" 23 750 17.25
1416 12 2333 2.80
Shear Walls (1-0" Thick, Typ.)
@ W Stair 28 1800 50.40
@ PH 60 1275 76.50
@ E Stair 52 200 46.80

RITTER




Parapet Walls (4-6"HT, Typ.)
Braced Metal Studs 654 46 30.08
Steel Framing (Screen Walls)
HSS 7x7x5/16 34 27.54 0.94
6" Dia. ES Pipe 60 286 1.72
5" Dia. Std. Pipe 36 14.6 0.53
TOTAL FLOOR WEIGHT (k) 2164.94
FLOORS 8-9
Approximate Area: Floor-to-Floor Height
14,376 Sk 9.33'
Allowance [TEMIZED WEIGHT
(PSF) (K)
Superimposed Allowances
Floor Finishes 5 71.88
MEP Hung Below 10 143.76
Partitions 20 287.52
Slab Self Weight
8" Reinf. Conc. Slab 100 1437.60
Qty. (LF) Weight (LB/FT)
Concrete Columns
56 14'x24" 9.33 350 182.87
2 14"x30" 9.33 437.5 8.16
Concrete Beams
12'x16" 44 200 8.80
14'x16" 12 233.3 2.80
Shear Walls
1'-0" Thick 204 1399.5 285.50
1'-2" Thick 22 1632.8 3592
Exterior Walls
Curtain Wall 750 140 105.00
TOTAL FLOOR WEIGHT (k) 256981
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FLOORS 3-7
Floor-to-Floor
Approximate Area: Height
14,376 SF 933
Allowance ITEMIZED
(PSF) WEIGHT (K]
Superimposed Allowances
Floor Finishes 5 71.88
MEP Hung Below 10 143.76
Partitions 20 287.52
Slab Self Weight
8" Reinf. Conc. Slab 100 1437.60
Qty. (LF) Weight (LB/FT)
Concrete Columns
58 14"x30" 9.33 437.5 236.75
Concrete Beams
12'x16" 44 200 8.80
14"x16" 12 233.3 2.80
Shear \W¥alls
1'-0" Thick 204 1399.5 285.50
1'-2" Thick 22 1632.8 3592
Exterior
Walls
Drainable EIFS 750 140 105.00
TOTAL FLOOR WEIGHT
(k) 261553
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FLOOR 2

Floor-to-Floor

Approximate Area: Height
14,376 Sk 933
Canopies 650 Sk
[TEMIZED
WEIGHT (K
Canopy Steel Framing (Wide Flanges) 16.96
Allowance
(PSF)
Canopy
Roof 10 65
Superimposed Allowances
Floor Finishes 5 7188
MEP Hung Below 10 143.76
Suspended Ceiling
Below 5 71.88
Partitions 20 28752
Slab Self Weight
8" Reinf. Conc. Slab 100 1437.60
Qty. (LF) Weight (LB/FT)
Concrete Columns
58 14'x30" 19 4375 482.13
Concrete Beams
12'x16" 42 200 840
8'x8" 2 66.7 0.13
14'x16" 16 2333 373
Concrete Transfer Girders
48'x36" 26 1800 46.80
48'x48" 70 2400 168.00
48'x44" 28 2200 61.60
48'x54" 30 2700 81.00
36'x48" 57 1800 102.60
30'x48" 9 1500 13.50
36'x36" 12 1350 16.20
72'x54" 55 4050 22275
60'x54" 30 3375 101.25
37| Page

RITTER



Shear Walls

1'-0" Thick 204 13995 285.50
1'-2" Thick 22 1632.8 35.92
Exterior Walls
Drainable EIFS 750 140 105.00
TOTAL FLOOR WEIGHT (k) 3770.61
MECHANICAL MEZZANINE
Floor-to-Floor
Approximate Area: Height
1,576 SF 10.33'
Allowance ITEMIZED
(PSF) WEIGHT (K
Superimposed Allowances
Floor Finishes 5 7.88
MEP Hung Below 10 15.76
Mech. Equipment 10 1576
Slab Self Weight
8" Reinf. Conc. Slab 100 157.60
Qty. (LF) Weight (LB/FT)
Concrete Columns
58 20'x30" 10.33 625 37446
7 20'x24" 10.33 500 36.16
Concrete Beams
24'x18" 76 450 34.20
30'x18" 116 5625 65.25
30"x22" 22 687.5 15.13
26"'%X22" 22 595.8 13.11
20'x18" 25 375 9.38
Shear
Walls
1'-0" Thick 204 1399.5 285.50
1'-2" Thick 22 1632.8 35.92
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Exterior
Walls
Arch. Precast/Drainable
EIFS 750 210 157.50
TOTAL FLOOR WEIGHT
(k) 1223.59
FLOOR |
Floor-to-Floor
Approximate Area: Height
14,376  SF 19
Allowance ITEMIZED
(PSF) WEIGHT (K]
Superimposed Allowances
Floor Finishes 5 71.88
Partitions 20 28752
Qty. (LF) Weight (LB/FT)
Concrete Columns
58 20'x30" 9.67 625 350.54
7/ 20'x24" 9.67 500 33.85

Exterior Walls
Arch. Precast/Drainable

EIFS 750 210 157.50
TOTAL FLOOR
WEIGHT (k] 901.28
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cE1SMIC WOADS ‘ RESIDENCE (NN ‘

04, 21.08| 4
pmg. | /5

mezammm.u#ﬂ@)
- 2.72)

(SEE SPREADSHEET)

KEY ASSUMPTIONS @

s BEINECONC, WT =

=0 pcF

* PRRTITION ALLOWANCE RASED ON TYPRICAL FLOCI

* FOUNDATION SY<rEMS EXCLUDED FROM CALC
(\E- GRADE BMS PILES  PILE CAPS)

W= 085"
LB.5
24,04
214,94
2 (25(A. 8l
S 215, 55
2330, (ol
223,54

+  qp1.78

PH RODF

W STAIR- ROOF
E STAIR. ROF
MAIN RODF
FLES 8-9

FLks 3-7
FLR 2

MECH MEZZ.
FE 1

[ = 26,528.249

BASE siepR (V)

Lz.8-1)
V= C,W =

0. 0143 (26,528.60") =

COMPARISON W[ DESIGN RASE SHEAR. VzZ 444"

DIFFERENCE 1 5y = O. 143
Spy = 0.097F
=

f.72 0.09F " 50180 2 0147 L 00280
7 Cs,omam = 0.0180
\Jngﬁchu = D.0[8 ('ﬂﬁj F)’EB.%QI‘) = 4-??.5‘ ~ 1,50 GIEATEE

“;5;.” "w v‘DéS[qN

(FIGURE A-13) Seismic Load Determination (4/5)
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o, 21.08

SESMIC LOADS RESICENCE [N

ad

VERTICAL DISTRIBUTION OF sEISMIC FORCES

(i2.8.2)
F= GV (SEE SPREADSHEET)
(= weh,”
3 wh®

(=

k= 075+ 0,5T = 0,35+ 0.5(1.03) = .29

pECI&N STORY SHEAR

(ean- 12.6-(3)
Ve= 2 F (SEE SPREADSHELT)
(=¥
DEFLECTION AMPUEICATION FACTOR — ( For FUTURE UsE)
Cy= 4.5 (L 12,2-1)

(FIGURE A-14) Seismic Load Determination (5/5)
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e

Live Load | Reduced
Tributary Area Dead Load Live Load K Reduction Live Factored Load 1.2D + 1.6L Total;zcéored
Floor Factor Load
(ft) (Psf) (psf) | (Int Col) (Psf) (Psf) (k)

Main Roof 344.00 134 30 4 - 30.00 208.80 71.83
9th 344.00 110 50 4 0.65 32.72 184.35 63.42
8th 344.00 110 50 4 0.65 32.72 184.35 63.42
7th 344.00 110 50 4 0.65 32.72 184.35 63.42
6th 344.00 110 50 4 0.65 32.72 184.35 63.42
5th 344.00 110 50 4 0.65 32.72 184.35 63.42
4th 344.00 110 50 4 0.65 32.72 184.35 63.42
3rd 344.00 110 50 4 0.65 32.72 184.35 63.42
2nd 344.00 110 50 4 0.65 3272 184.35 63.42
TOTALS 579.16
Self Weight (;\fbi(\)/'; 30.00

609.16

T

. . Live Lolad Reduced Factored
Tributary Area | Dead Load | Live Load K Reduction Live Load Load 1.2D + Total Factored Load
Floor Factor 1.6L
(ft) (Psf) (psf) | (int Col) (Psf) (Psf) (k)

Main Roof | 344.00 139 20 4 - 20.00 198.80 68.39
9th 344.00 115 55 4 0.65 35.99 195.58 67.28
8th 344.00 115 55 4 0.65 35.99 195.58 67.28
7th 344.00 115 55 4 0.65 35.99 195.58 67.28
6th 344.00 115 55 4 0.65 35.99 195.58 67.28
5th 344.00 115 55 4 0.65 35.99 195.58 67.28
4th 344.00 115 55 4 0.65 35.99 195.58 67.28
3rd 344.00 115 55 4 0.65 35.99 195.58 67.28
2nd 344.00 115 55 4 0.65 35.99 195.58 6/.28
TOTALS 606.64

Self

Weight
of Cols 3000

Above

636.64
(FIGURE A-15) Spot Check — Gravity Column M-3 Accumulated Loads
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SPOT CHECK

01.22.03 %

KM

(HRAVITY COLUMN l RESIDENCE INN
|

e
TRIB. AREA = 21-G"% [0 = 244 SF

fe=%000 Ps)
! .FLj:: {perDm [==1)

Pu= 024" (ASSUMING puie AXAL)

r

. 14"
L4

- = Ay AL
i : (~ ba = 2044

B= 0.85fc Ac ™ AsFy
= 0.85(%)(20%14 - 12) + 12 (0)
= 245" 7 P r 05l.(t"

o COLUMN [S MORE THAN ADEQUATE

Cvetr CoL, M ﬁp.-fﬂ;‘f GRAVITY — viriFY TESIGN (S ADEQUATE

! o MOWENTS NEED TD BE ACCOVNIED FO IN ORDER TO

! HAVE A MORE RELEVANT LOMPARISON

(FIGURE A-16) Gravity Column Spot Check

=0.0020T
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I
SpoT CHecke —

| 04, 2. 02 l/
2-WR SLAR RESIDENCE INN KME. 5
&

3l ' ACT 2|3-08, th.I>
R C J Wa = 1+ LW H. ol
| 1 | = [45.99 PoF
e { : = 0.190 w/sF

¢ 1 | (c€ GervIT (0L
3 | <pbT CHECL |
| [ SPRERDSHEET)
. SIS : [ q l
Al TR T
| | e PANEL T0 CHECK.
b ;
8 | | CoLs: W20
i 8 | G ﬂ | :
- ! I I
- R SO t
3 : | fy = 000D &
Vi3 e ' £y = 4000
bwms; 3 ! fzms | 5 =
i B.00" | 528 ) 8.06' |
' G
i 4, 2.2 I
| FAme M
i
| TIRECT DESIGN METHOD ©
D) zzepans ¥V oCE
| L) = 205)p9 =
2) e ez s DEg4Z o OE e LD

' = zl = -
D= wslg b HEHTwR 1 ge TGN

4) CoL. UNES ARE NOT OFFSET V/

(FIGURE A-17) Two-Way Slab Spot Check (1/5)

z
| 5) W =25.99 £ 2wy, = 2(\®) = 220 . gk OF % SUCEESIVE
' 23 P

i vy SPANS THAT

' THIS. Com
i ANALYS(S

ToTRL FACTURED STATIC MOMENT - (INT, SpAN ) BE NELESS

Mo = w_'gﬂi - $(00we)(21.5)(22-38) =[200™]

CHoCES OF
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| apoT CHeCk. . 2608

Z-WAY SLAB Res|DENCE INN lcme.

MIN. SLKR THCKNESS For SLARS wjo PMS 2

oL 45c - An - G2-Bluz) - [7.09" - ﬁ,,ﬁn|,«..g,"
22 23

< tacht = 8" - 2K

COL. STRIF WIDTH *
0254, = 0.25(21.5') = .38

PVETRABVTION OF TOTAL STATIC MOVIENT

INT. SPAN : M~ {”D.w*a) B
MY (0.25)
END SPAN @ M- _(0.70) X 200" M,
M* (0.52)
Mo (0.2k)
+104 +30
=52 ~140 [-1%0 i

FACTORED MOWENTS (N COL.STRIPS  [13.6.4.1]

NES., Mo, @ INT SUPORT
O_*f‘-‘r} NG BT E Il
0.2% (-170) = 221, S MS

o sppAE =

2
ﬁ = —ﬂi’l 3 HE8 . o oe4
(@302 (8)” 6)0?-) 2o 1220t

215 £ P

“BEmM
T r‘_rél“ngfl‘ g

21.5°

(FIGURE A-18) Two-Way Slab Spot Check (2/5)
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T CHECK-— 04.26:08 | 2
‘ iﬁowrr\f SUAB ‘ pesICENCE INN ‘ 1 - /5

3 >
C=2(-0.033) "5~ (i-o. 65(%)}%—@) = NetVEUE

_ —» ASEUME  NO TURSIgNAL (2ES)ST: SNCE
| no s 5 Py =0

i {7 (%) - 0,054 (0.98) = 0.053
I

REGKRIDLESS |NTERF. FRoM TABLE IN 13.0.4.Z (s BETW.
VALUE OF joo , SO l

O3~ 9 AEWIE EI=1/0D 2

o7 s = -5
NEG. MOM. @ £yT, SUpPokT i 0‘?‘1&13 o ’

- @0.8% [¢S = +2.0"

MM%%I 24270 |Ms = 2 4™

0.5 0.9 f5:42)
B 0 GO
0.053

ol A Tl e

MARH — FRAA : wiDTH = 2.5
i Lo %TLSTWP = 5,28

MID; sTRIF = g 12"

G
TOTAL MOMENT| -2  +l04+ _—140|-120 +30
CS =57 +63.7 —109|-91.5 +42(
; H% 0 +4'D|3 ,55 '52'5 "‘2?14-

(FIGURE A-19) Two-Way Slab Spot Check (3/5)
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| s CHECE"

DENCE ININ |

| | 2-WAY SLAE RESI
[BEINF. DESIGN
As,min = 0.0018 bt [fy=00 K]

Max Spacing = 2.(t)= Z(8")~= 1"
DEAGN OF SLpl REINF 1N coL. STRIP
H'qm ¥ DesCyi ptign EXT. SPAN INT: SPAN
Mgar MY My % R ki
|
. (D Moment M, (k) -52 &2 -105 91.5 %6
O cSSlab Width b 2208 2228 228 3128 3028
% (2.289(12)
) % I &.1! Gt &1l
@ﬁff D€p+hd(,m) P R, LS "
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(FIGURE A-20) Two-Way Slab Spot Check (4/5)
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(FIGURE A-21) Two-Way Slab Spot Check (5/5)
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