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1 Introduction

-Background

Army Regulation 420-70 requires the inspection of trusses, roof framing, and
other structural items every 2 to 5 years (AR 420-70, par 3.21, app C). Building
8 at Corpus Christi Army Depot (CCAD), Texas, is an aircraft hangar/shop/office
complex of timber construction. The roof trusses in Building 8 were inspected in
May 1996 by the U.S. Army Construction Engineering Research Laboratories
(CERL). A letter report dated 17 June 1996 on the result of that inspection was
submitted to the sponsor (Al-Chaar 1996). The report identified deficiencies in
the structures that were determined by inspection, and recommended a detailed
structural evaluation of Areas A, B, C, and D in Building 8.

Objectives

The objectives of this study were to perform a complete, detailed structural
evaluation of wood trusses and other support members (i.e., roof deck,
beams/purlins, columns, etc.) of selected areas A, B, C, and D in Building 8,
CCAD, and to develop recommendations for appropriate retrofit schemes that
will bring the structure into compliance with the latest requirements of the
National Design Specification (NDS [AF & PA 1997]) and ANSI/ASCE 7-93,
“Minimum Design Loads for Buildings and Other Structures.”

Approach

The evaluation procedure used in this analysis is based on allowable stress
design (ASD) design practices. All parameters that describe existing conditions
of the structures that may increase or decrease the actual and allowable stresses
were identified and included in the final evaluation procedure. A detailed
inspection was carried out prior to analysis to check the as-built and existing
conditions of the structural members. The inspection objectives were to: (1)
identify deficiencies that can be repaired to restore the strength of members to
their original design strength or possibly stronger and (2) collect data on the
attached loads that needed to be considered in the analysis.
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Models representing the current conditions of the structures were developed and
used for structural analysis. These models were subjected to two combinations
of loading: the first consisting of dead load, live load, and point load; the second
consisting of dead load, point load, and wind load. A detailed analysis was
performed such that the models best duplicated the actual conditions of the
structures under consideration, resulting in the computation of maximum
capacity-demand ratios for all members and joints. All wood truss members and
other support members (i.e., deck, beams/purlins, columns and joints) in the
building were evaluated, and the capacity-demand ratios were computed and
reported. In the course of this evaluation, structural deficiencies were identified
and reported. Members with obvious signs of decay reported during the earlier
inspection were recommended either for repair before detailed evaluation, or a
strength-reduction estimate was incorporated into the analysis.

Deficiencies found during inspection were reported, and strength-restoring
repair techniques were proposed. All members and joints with capacity-demand
ratios greater than 1 were recommended for repair or were exempt due to the
margin of safety included in the calculations. Retrofit schemes and repair
techniques were then recommended. The structural analysis models were
modified to include the proposed retrofit schemes and reanalyzed to ensure that
the capacity-demand ratios of all members fell within allowable limits.

Scope

Although the findings of this study pertain specifically to Building 8 at Corpus
Christi Army Depot, this report may be helpful to other Army installations for
consideration as a case study when it is necessary to conduct periodic facility
inspections IAW AR 420-70.
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Units of Weight and Measure

U.S. standard units of measure are used throughout this report. A table of
conversion factors for Standard International (SI) units is provided below.

S| conversion factors

1in. = 2.54cm

11t = 0.305m
1sqft = 0.093m*
teuft = 0.028m’

1lb = 0.453 kg

1 fi-lb = 1.356 joules

1 psi = 6.89 kPa

°F = (°C x1.8) + 32
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2 Inspection of Building 8 Wood Trusses

Areas A, B, C, and D in Building 8 of CCAD comprise 153,600 sq ft of wood
trusses, purlins supporting wood decks, and built-up roofs. The names,
boundary column lines, and sizes of the inspected areas are shown in Table 1.

Description of the Small Hangar (Area A)

Area A has 32 trusses supported by 64 wood columns. The trusses span 100 ft in
the east-west direction, supported between two wooden columns. Area A is
located between column lines I and M, and column lines 22 and 38, each spaced
at 12.5 ft.

Plan view, typical truss configuration and member identifications are presented
in Figure 1. (Drawing reference NAVFAC DWG 5265187.) Sixty-four wood
columns support the trusses at a 24 ft clear height from the ground. The roof
consists of built-up roof over a 2 in. wood deck.

Inspection of the Small Hangar (Area A)
The inspection identified the following general deficiencies:

1. The structure was built in 1942, so the bolts are somewhat loose. A few bolts
were tested and it was concluded that they could be tightened about one turn. It
is recommended that all accessible bolts be tightened to 70 ft-1b.

2. Over time, some of the 32 columns along column line M have been hit by passing
sharp objects and gouged. These columns are located in heavy traffic areas and
must be protected. A typical column damaged by passing objects is shown in
Photo 1. See Chapter 6 for recommended protection scheme.

3. Major signs of roof leaks were observed in several areas. The roof may have been
repaired for some leaking areas, but some surfaces on the roof are still collecting
water and may be actively leaking. All traces of leaking observed from inside the
structure and roofing surfaces that are still collecting water are shown in Figure
2. Roof repair is recommended. Also, the roof should be inspected during heavy
rain to assure the protection of the wood members supporting the roof.
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4. Exterior columns were misaligned along their weak axes, as shown in Photo 2.
These columns are considered slender and may potentially buckle. A retrofit
scheme is proposed in Chapter 6.

Sixty-four columns, trusses, purlins, decks, and lateral braces were inspected for
damage. The results of the inspection are reported in detail in Appendix A. For
every truss in Area A, a table was developed containing a list of members in each
truss, as identified in Figure 1. The codes used to identify deficiencies are
defined in Table 2. Finally, the numbers of identical deficiencies observed in
identical trusses of the same labels are summarized in Table 3. Based on the
data presented in Table 3, the following specific observations were made:

1. Atotal of 72 chords were repaired for longitudinal splits along their neutral axes.
It was found that another 141 members, nearly 9% of the total, have damage
similar to those repaired. The seriousness of these splits was determined based
on the factors of safety for these defective members, as calculated in the detailed
analysis. These members are considered to have minor damage for a factor of
safety less than 0.75. However, the presence of splits implies a reduction of the
member’s strength. Photos 8 and 4 show typical repairs, and Photo 5 shows a
typical large split in a column in Area A.

2. Atotal of 176 members were identified as having minor splits. These splits
should be closely monitored during the next inspection. See Photo 6 for a typical
small split in a column in Area A.

3. Atotal of 135 end splits were counted, but access to 74 of the 135 may require
removing exterior wood siding. See Photo 7 for a typical end split in a-diagonal
member in Area A. Recommended repairs are specified in Chapter 6.

4. Atotal of 13 splice splits were counted—4 on tension members and 9 on
compression members. Repair is recommended in Chapter 6.

5. Decay was observed on 37 members. Repair is recommended based on the
degree of decay and degree of stress in each member as determined by analysis.
See Photo 8 for a typical decay of a member in Area A.

6. Decay was found in joint B, Truss 24.5. See Photo 9. The bolts are loose, and
repairs are recommended in Chapter 6.

7. Eight diagonal members were found to be fractured, as shown in Photos 10
through 17. These members are: BZ and QM in Truss 27, CY in Truss 29.5, BZ
and CY in Truss 34, DX in Truss 36, QM in Truss 36.5, and PN in Truss 38. See
Chapter 6 for repair recommendations.

8. Truss 34 supports a pipe on cantilevers spanning in the out-of-plane direction, as
shown in Photo 18. This connection is unacceptable on wood trusses. Wood
trusses are not usually designed to carry moment along their planes. See
Chapter 6 for a retrofit scheme.
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Description of Areas B, C, and D

Areas B, C, and D are structurally considered one building, sharing interior
columns and interior and exterior walls.

Area B, the Engine Cleaning Room, has 108 trusses supported by 135 columns.
As illustrated in Figure 3, Area B is located between column lines A-I and 38-64.
The inspection was performed on 100 trusses spanning 50 ft and spaced 16 ft
apart. The total length of structure is 416 ft in the longitudinal direction and
200 ft in the transverse direction. A typical wood truss in Area B is shown in

Figure 3.

Areas C and D, Engine Disassembly and Repair, are located between column
lines A-DD and 45-64. The inspection was performed on 54 trusses spanning 50
ft and spaced 16 ft apart. As shown in Figure 4, the total length of structure is
304 ft in the longitudinal direction and 100 ft in the transverse direction.
Typical wood trusses in Areas C and D are shown in Figure 4.

Inspection of Area B, C,and D
The inspection identified the following general deficiencies:

1. AsinAreaA, the bolts are not tight. A few bolts were tested and it was concluded
that they could be tightened about one turn. It is recommended that all
accessible bolts be tightened to approximately 70 ft-Ib.

2. Major signs of roof leaks were observed in several areas. Some of the leaking -
areas of the roof may have been repaired, but surfaces on the roof are still
collecting water and may be actively leaking, as shown in Photos 19 and 20. All
traces of leaks observed from the inside of the structure and from the surfaces on
the roof that are still collecting water are shown in Figures 5 and 6. Roof repair
is recommended. Also, the roof should be inspected during heavy rain to ensure
the protection of the wood members supporting the roof. ,

3. Paint is peeling due to chemicals. The wood truss between column E46 and G46
in the Engine Cleaning Area exhibits paint peeling and has dark brown burns
from chemical reactions. Figures 7 and 8 show the location of the problem areas.
Paint should be applied more frequently in these areas to protect the trusses
from progressive damage.

Columns, trusses, purlins, decks, and lateral braces were inspected for damage.
The results of the inspection for each area are reported in detail in Appendices B,
C, and D, respectively. For every truss in Areas B, C, and D, a table was
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developed that shows a list of members in each truss, as identified in Figures 3
and 4. The codes used to identify deficiencies are defined in Table 2. The
numbers of identical deficiencies observed in identical trusses of the same labels
are summarized in Tables 4, 5, and 6. Based on the data presented in these
tables, the following specific observations were made:

1. Atotal of 58, 3, and 0 members in Areas B, C, and D, respectively, were found to
have been repaired previously for the presence of longitudinal splits along their
neutral axes. It was found that another 61, 29, and 13 members in Areas B, C,
and D, respectively, have similar damage as those repaired. The seriousness of
these splits was determined based on the factors of safety of these defective
members calculated in the detailed analysis. These members are considered to
have minor damage when the factor of safety is less than 0.75. However, the
presence of splits implies a reduction in the member’s strength.

2. Atotal of 227, 57, and 41 members in Areas B, C, and D, respectively, were found
to have minor splits. These splits have been reported and should be closely
monitored during the next inspection.

3. End splits were counted in Area B to total 108, but only 88 of the 108 are easily
accessible. InArea C, 23 of the 24 end splits are easily accessible. Similarly, 35
members with end splits were found in Area D, of which 30 are easily accessible
for repair. Recommended repairs (if any) are specified in Chapter 6.

4. No splits in splices were found.

5. Signs of decay were observed on 51 members. Repair is recommended based on
the degree of decay and degree of stress in each member, as determined by
analysis.

6. Purlins listed in Table 7 and identical to the one in Photo 21 are overstressed.
These purlins have a major split longitudinally near the neutral axis of the
beams.

7. Columns C39, E39, and G39 have missing knee braces. These braces were
removed and never reinstalled in their original positions. Identical knee braces
should be installed in place of the missing knee braces to restore the structure to
its original design. Also, a knee brace removed from the truss on column line 48
between column lines BB and AA must be replaced (knee column BB and 48).
This brace was removed for laboratory testing to determine the mechanical
properties of the wood.

8. Column C63 exhibited termite damage, but termites were not seen. A nearby
steamer was moved to another location. It may be inferred that the termites left
after the steamer was moved because of the resulting reduction in moisture,
which may have made the environment less attractive to termites, Photos 22, 23,
and 24 show the condition of this column. Field tests were carried out to
estimate the damage. See Chapter 6 for repair recommendations.
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9. Asink in Area C, column line 53, will cause damage to the adjacent column, as
shown in Photo 25. Isolating the sink from the column is recommended.
Moisture content from 18% to 23% is a potential start for termites.

10. The truss in column line 40, between column line I and G, has a fracture in the
top chord between joints J and K, as shown in Photo 26. See Chapter 6 for
recommended repair.

11. There is a fractured member in a truss on column line 56, Area D, located on the
lower chord of the truss, between Joints R and T, as shown in Photo 27. See
Chapter 6 for recommended repair.

12. Diagonal member CT in Truss 63 of Area B was found fractured, as shown in
Photo 28. See Chapter 6 for recommended repair.
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3 Material Testing

The objective of carrying out laboratory tests was to determine key physical and
mechanical properties of wood samples extracted from Areas A and D of Building
8. These tests determined the comparable NDS code grade and species as well
as the allowable stresses that reflect the actual condition of the wood materials.

Definitions of terms used in this chapter may be found in the Glossary, which is
after the reference list immediately following the body of the report.

Major Test Requirements
" The following tests were conducted:

static bending (1 in. x 1 in. x 16 in.)

tension parallel to grain (1in. x 1 in. x 18 in.)

shear stress parallel to grain (2 in. x 2 in. x 2-1/2 in.)
compression parallel to grain (2 in. x 2in. x 8 in.)
compression perpendicular to grain (2 in. x 2 in. x 6 in.)
wood species and grade

specific gravity and moisture content.

NO Tk @

All tests were conducted in accordance with ASTM D 245-93 and D 2555-95
methods (References 6 and 7). ’

Specimens and Method of Testing

Two sets of wood samples (3 in. x 8 in. nominal size dimension lumber) were
removed from Areas A and D. They were all identified as the southern pine wood
species. Blue stain in the sapwood (light-color wood) area of all samples was
observed. The nominal size of samples A-1, A-2, A-3, A-4, D-1, and D-2 was 3 in.
x 8 in., which belongs to 2 in. to 4 in. thick and 8 in. wide category of southern
pine dimensional lumber. Its intended use is in structural light framing and
scaffold plank construction (References 3 and 5).
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Table 8 shows the dimensions and specific gravities of the tested samples. Table
9 and Photo 29 show five different kinds of test specimens that were cut from the
two sample sets, A and D. First, the specimens were conditioned at a relative
humidity of 65% and a temperature of 68 °F for a period of at least 72 hours.
They were then subjected to five mechanical tests using a universal testing
machirie, following standard ASTM D-143 test procedures (Reference 3). Both
the average moisture content and specific gravity value for each specimen also

were determined.

Test Results

Static bending, tensile, shear and compressive strengths are shown in Tables 10
— 17. The average specific gravity, which is based on oven-dry weight and air-dry
volume of each specimen, was determined to be 0.68 and 0.547 for groups A and
D, respectively (Tables 10, 13, and 14). The average moisture-content values
were 10.5% and 11.6% for groups A and D, respectively (Table 10). The average
number of annual rings per inch was also measured for all specimens. It ranged
from 10 — 16 and 6 — 10 rings per inch for specimen groups A and D, respectively.

The test results are presented in the following tables and photos:

e Static bending—Table 10, Photo 30

e Tension—Table 11, Photo 31 '

e Shear—Table 12, Photo 32

e Compression parallel to grain—Table 13, Photos 33 and 34

e Compression perpendicular to grain—Table 14, Photo 35.

Almost all of the static bending tests showed a simple tension failure at mid-
span of each specimen. In tension testing parallel to grain, more than 50% of the
specimens did not fail at the mid-section. The mid-section is usually considered
the weakest area because it tends to have a smaller cross-section than the ends.
This result confirms that wood is not a homogeneous material. The test results
for every specimen were recorded in a load-deflection chart.

The two sets of southern pine dimensional lumber samples tested here for
ultimate static bending, tension, shear, compression parallel to the grain, and
compression perpendicular to the grain had an average conditioned moisture
content of about 12%. Table 15 contains the consolidated test results for sample
sets A and D. For comparison purposes, average test values obtained from four
major southern pine species were also included. The average specific gravity of
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the southern pine samples was 0.55, as determined in accordance with AR 420-
70 and ASTM D 245-93.

Based on the limited quantity of test data, the allowable design stress values
were derived for both sample sets A and D, as shown in Tables 16 and 17. In
summary:

1. After more than 40 years of service, timber sample set A remains structurally
sound and of high strength. The average test values are comparable to published
book values for clear southern pine lumber (tested at dry condition). Sample set
A can still be rated as the Dense Select Structural (DSS) grade of southern pine
dimensional lumber (2 in. to 4 in. thick, 8 in. wide).

2, Sample set D had lower average specific gravity and strength property values
than those for sample set A, and is rated as the non-Dense Select Structural
grade of southern pine dimensional lumber (2 in. to 4 in. thick, 8 in. wide).

3. The blue stain found in the sapwood area of all samples did not affect the
strength property of the tested specimens or old southern pine lumber. However,
this blue-stained lumber is susceptible to a variety of destructive decay and fungi,
especially in wet conditions. For safety, the grade for Sample sets A and D could
be lowered to No. 1 Dense and No. 1 non-Dense, respectively.
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4 Dead, Live, Point, and Wind Loads

Calculation of Dead, Live, Point Loads

Area A
Bur (5 ply felt and gravel) 6 psf (pounds per square foot)
Insulation (fiberboard) : 1.5 psf
Vapor Barrier 0.3 psf
Decking (2 in. Douglas Fir) 5 psf
Total: | 12.8 psf for the assumed roof system

Tributary Area 12.5 ft x 100 ft

12.8 psf x 12.5 ft = 160 1b/ft
Self Weight of Truss A = 101.24 Ib/ft
Total Dead Load =160 + 101.24 = 261.3 1b/ft
Live Load = 20 psf
The wood trusses in the small hanger support conduits, pipes, and small
equipment. All loads resulting from such equipment and fittings were estimated
to be significantly less than 1000 Ib per joint along the bottom chords. It was
found that the original design considered point loads of 3000 lb (see Structural
Drawing Y&D Drwg No. 210691). Point loads of 3000 1b per each joint of the
bottom chord of each truss were considered in the analysis.

Area B

Bur (5 ply felt and gravel) 6 psf
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Insulation (fiberboard) 1.5 psf

Vapor Barrier 0.3 psf

Decking (2 in. Douglas Fir) 5 psf

Total: 12.8 psf for the assumed roof system
'I?ributary Area: 16 ft X 50 ft

12.8 psf'x 16 ft = 204.8 Ib/ft

Self Weight of Truss B = 56.9 1b/ft
Total Dead Load = 204.8 + 56.9 = 261.7 1b/ft
Live load = 20 psf (see Structural Drawing Y&D Drwg No. 210691)
Area C

Bur (5 ply felt and gravel) 6 psf

Insulation (fiberboard) 1.5 psf

Vapor Barrier 0.3 psf

Decking (2 in, Douglas Fir 5 psf

Total: 12.8 psf for the assumed roof system
Tributary Area: 16 ft x 50 ft

12.8 psf x 16 ft = 204.8 1b/ft

Self Weight of Truss B = 59.02 Ib/ft
Total Dead Load = 204.8 + 59.02 = 263.82 1b/ft
Live Load = 20 psf

Point loading of 1000 Ib per joint of the bottom chord is assumed for each truss.
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Area D
Bur (5 ply felt and gravel) 6 psf
Insulation (fiberboard) 1.5 psf
Vapor Barrier 0.3 psf
Decking (2 in. Douglas Fir) 5 psf
Total: | 12.8 psf for the assumed roof system
Tributary Area: 16 ft x 50 ft |
12.8 psfx 16 ft = 204.}8 Ib/ft
Self Weight of Truss B = 59.02 1b/ft
Total Dead Load = 204.8 + 59.02 = 263.82 lp/ft
Total Load = D.L. + WL + L.L
= 263.82 1b/ft + 40 psf (16 ft) + 20 psf (16 ft)

= 1223.82 Ib/ft = 0.102 kip/in.

Design of Wind Pressures for Area A Using ANSI/ASCE 7-95
Pertinent data from the hanger are as follows:
Location: Corpus Christi, TX
Terrain: Coastal area; building is surrounded by other structures.
Dimensions: 100 ft x 400 ft in Plan (Area A)
Eave height of 35 ft

Roof Slope of 8.5 degrees (Flat)

Ridge height is 40 ft
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Exposure and Structure Classification

The structure is located in a coastal region, but it is connected to and shielded by
other structures. Use Exposure Category C (sec. 6.5.3).

The structure function is industrial-military, used as an essential facility.
Use Category IV, Importance Factor (I) = 1.15 (ANSI/ASCE 7-95, Table 1-1).
Basic Wind Speed
Select wind speed as per ANSI/ASCE 7-95, sec. 6.5.2 and Tabie 6-1.
Basic Wind Speed (V) = 130 mph (Table 6-1).
Velocity Pressures
The velocity pressures are computed using:
q, = (0.00256)*(K)*(K,)(V)*(I) psf (ANSI/ASCE 7-95, Eq 6-1).

K is obtained from Ref. 5, ANSI/ASCE 7-95, Table 6-3.

K, =10
IV=115
V = 130 mph

Then Eq 6-1 g, = (0.00256)*(K )*(1.0)*(130 **(1.15)
q, = 49.75*(K) psf

Note: since 6=8.5 degrees < 10 degrees, use eave height for mean roof height
(h,=401ft)

Velocity pressures are as follows:
Height, ft K, Q. psf

0-15 0.85 42.0
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25 0.94 47.0
Mean Roof Height 35 1.01 50.0
Ridge Height 40 1.04 52.0

Design wind pressures for the main wind-force resisting system (MWFRS) are
calculated using the equation below, from ANSI/ASCE 7-95, Table 6-1:

p =q *GC) - q,*(GC)
where:

q = q, for windward wall at height Z above the ground

q = g, for leeward wall, side walls, and roof

G = 0.85 for Exposure C (sec. 6.6.1)

C, = values obtained from ANSI/ASCE 7-95, Figure 6-3

(GC,) = values obtained from ANSI/ASCE 7-95, Table 6-4.
Note: When the wind is normal to the ridge, the windward roof experiences both
positive and negative external pressures. Combining these external pressures
with positive and negative internal pressures will result in four loading cases

when wind is normal to the ridge. When wind is parallel to the ridge, positive
and negative internal pressures result in two loading cases.

For Wall C, from ANSI/ASCE 7-95, Figure 6-3, the pressure coefficients for the
windward wall and for the side walls are 0.80 and -0.70, respectively, for all L/B

ratios.

The leeward wall pressure coefficient is a function of the L/B ratio. For wind
normal to the ridge, L/B = 100/400 = 0.25; therefore, the leeward wall pressure is
-0.50. When flow is parallel to the ridge, L/B = 400/100 = 4.0, the corresponding
value of C, is -0.20.

The wall pressure coefficients are summarized below:
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WallC,
Surface  Wind Dir, Lb C,
Windward Wall All All 0.80
Leeward Wall  Normal to Ridge 0.25 -0.50
Parallel to Ridge 4.00 -0.20
Side Wall All All -0.70
. Wind Normal to the 400 ft Face-Ridge
h/L = 32/100 = 0.32 < 0.50 and since 0 < 10 degrees
Then: windward and leeward Roof C, = -0.90 from 0-h
windward and leeward Roof C; =-0.50 from h-2h
windward and leeward Roof C = -0.30 from >2h
Internal GC, (ANSI/ASCE 7-95, Table 6-4 )

The site is in a hurricane-prone region and has wind speeds equal to or
greater than 110 mph. Positive Internal Pressure GC; = +0.80

- Negative Internal Pressure GC, = -0.30
| MWFRS Net Pres;sures
| p=q*GC) - q,*(GC)
Where :
q = q, for windward wall at height Z above the ground
q = g, for leeward wall, side walls, and roof
p = q ¥(0.85)*(C) — 50.0%(+GC_)  +Ve Internal Pressure

p = q *(0.85)*(C) - 50.0(-GC,)  -Ve Internal Pressure
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Typical Calculation: Windward Wall, 0 - 15 ft
Wind Normal to Ridge:

p = 47%(0.85)*(0.8) — 50.0*(+0.8)  +Ve Internal Pressure
P = -8.04 psf, with +Ve Internal Pressure
p = 47.0%(0.85)*(0.80) — 50.0*(-0.3) +Ve Internal Pressure
P = 47 psf, with -Ve Internal Pressure

"I‘ypical Calculation: Roof, 0 - 50 ft from edge

Wind Normal to Ridge:

p = 50%(0.85)*(-0.5) — 50.0*(+0.8)  +Ve Internal Pressure
P = -61.0 psf, with +Ve Internal Pressure
p = 50.0%(0.85)*(-0.5) — 50.0%(-0.3)  +Ve Internal Pressure

P = -6.0 psf, with -Ve Internal Pressure

Net MWFRS Pressures: Wind Normal to Ridge

Net Pressure, psf

Surface Height (2), ft q,, pst Cp (+*GC_) (-GC )
Windward Wall | 0-15 42.0 0.80 -11.4 44.0

25 47.0 0.80 -8.1 47.0
Mean Roof 35 50.0 0.80 -6.0 49.0
Height
Ridge Height 40 52.0 0.80 -5.0 50.0
Leeward Wall | All 50.0 -0.50 -61.0 -6.0
Side Walls All 50.0 -0.70 -70.0 -15.0
Windward and | 0-h* 50.0 -0.50 -61.0 -6.0
Leeward Roof

h-2h* 50.0 -0.50 -61.0 -6.0

>2h* 50.0 -0.30 -563.0 +2.0

* Distance from windward edge.
Wind Parallel to Ridge

If h/L = 82/400 = 0.08 < 0.50, and since 6 < 10 degrees




USACERL TR 99/26

then: windward and leeward Roof C, = -0.90 from 0-h
windward and leeward Roof C, = -0.50 from h-2h
windward and leeward Roof C ,=-0.30 from >2h

Internal GC, (ANSI/ASCE 7-95, Table 6-4)

The site is in a hurricane-prone region and has wind speeds equal to or
greater than 110 mph. Positive Internal Pressure GC, = +0.80

Negative Internal Pressure GC, = -0.30
MWFRS Net Pressures

p=q*GC) - q,*(GC))

where:
q = q, for windward wall at height Z above the ground
q=gq, i'or leeward wall, side walls, and roof
p = q *(0.85)*(C) - 50.0*(+G_Cpi) +Ve Internal Pressure
p = q *(0.85)%(C) - 50.0%(-GC,) -Ve Internal Pressure

Typical Calculation: Windward Wall, 0 - 15 ft

Wind Parallel to Ridge:

p = 47%(0.85)*(0.8) — 50.0%(+0.8)  +Ve Internal Pressure
P = -8.04 psf, with +Ve Internal Pressure
p = 47.0%(0.85)*(0.80) — 50.0%(-0.3) +Ve Internal Pressure
P = 47 psf, with -Ve Internal Pressure

Typical Calculation: Roof, 0 - 50 ft from edge

Wind Parallel to Ridge:
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p = 50%(0.85)*(-0.5) — 50.0%(+0.8)  +Ve Internal Pressure
P = -61.0 psf, with +Ve Internal Pressure
p = 50.0%(0.85)*(-0.5) — 50.0%(-0.3) +Ve Internal Pressure

P = -6.0 psf, with -Ve Internal Pressure

Net MWFRS Pressures: Wind Parallel to Ridge

Net Pressure, psf
Surface Height (), ft q,, pst Cp (+GC_) (-GC)
Windward Wall | 0-15 42.0 0.80 -11.4 : 44.0
. 25 47.0 0.80 -8.1 47.0

Mean Roof 35 50.0 0.80 -6.0 49.0
Height
Ridge Height 40 52.0 0.80 -5.0 50.0
Leeward Wall | All 50.0 -0.20 -49.0 -7.0
Side Walls All 50.0 -0.70 -70.0 -15.0
Windward and | 0-h* 50.0 -0.50 -61.0 -6.0
Leeward Roof v

h-2h* 50.0 -0.50 -61.0 -6.0

>2h" 50.0 -0.30 -53.0 +2.0

* Distance from windward edge.

Summary of Wind Loads for Area A

Uplift Wind Load = 30 psf = 0.03125 k/in. (kilopounds per inch)

Load at Side of West Direction due to Wind = 45 psf x 12.5ft = 0.047 k/in.
Load at Side of East Direction due to Wind = 20 psf x 12.5 ft = 0.0208 k/in.
Load at West of Column due to Wind = 20 psf x 12.5 ft = 0.0208k/in.

Load at East of Column due to Wind=10 psf x 12.5ft = 0.0104k/in.

See Figure 9 for a summary of wind pressure loads on Areas A.

Wind Pressures for Areas B, C, and D Using ANSI/ASCE 7-95

Pertinent data for Areas B, C, and D are as follows:
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Location:Corpus Christi, TX
Terrain: Coastal area; building is surrounded by other structures.
Dimensions: 300 ft x 416 ft in Plan (Areas B, C, and D)
Bottom of Truss height is 16 ft
Flat Roof
Roof height is 24 ft
Exposure and Structure Classification

The structure is located in a coastal region, but it is connected to and shielded by
other structures. Use Exposure Category C (sec. 6.5.3).

The structure function is industrial-rﬁilitary, used as an essential facility.
Use Category IV, Importance Factor (I) = 1.15 (ANSI/ASCE 7-95, Table 1-1).
Basic Wind Speed
Select wind speed as per ANSI/ASCE 7-95, sec. 6.5.2, Table 6-1.
Basic Wind Speed (V) = 130 mph (Table 6-1).
Velocity Pressures
The velocity pressures are computed using:
q, = (0.00256)*(K )*(K_)(V)*(I) psf (ANSIVASCE 7-95, Eq 6-1).

K, is obtained from ANSI/ASCE 7-95, Table 6-3.

K, =10
IV=115
V = 130 mph

Then Eq 6-1 g, = (0.00256)*(K )*(1.0)*(130 *)*(1.15)



USACERL TR 99/26

q, = 49.75%(K)) psf
Note: since 0 = 0 degrees (flat roof), use h = 24 ft

Velocity Pressures are as follows: .

Height, ft _K q., psf
0-15 0.85 42.0
Mean Roof Ht. 24 0.94 47.0

Design Wind Pressures for the Main Wind-Force Resisting System (MWFRS) are
calculated using the equation below, from ANSI/ASCE 7-95, Table 6-1:

p =q*GC) - q,*(GC,)
where:

q=4q, fdr windward wall at height Z above the ground

q = q, for leeward wall, side walls, and roof

G = 0.85 for Exposure C (sec. 6.6.1)

C, = values obtained from ANSI/ASCE 7-95, Figure 6-3

(GC,) = values obtained from AN SI/ASCE 7-95, Table 6-4.
Note: When the wind is normal to the ridge, the windward roof experiences both
positive and negative external pressures. Combining these external pressures
with positive and negative internal pressures will result in four loading cases

when wind is normal to the ridge. When wind is parallel to the ridge, positive
and negative internal pressures result in two loading cases.

For Wall C, from ANSIVASCE 7-95, Figure 6-3, the pressure coefficients for the
windward wall and for the side walls are 0.80 and -0.70, respectively, for all L/B
ratios.

The leeward wall pressure coefficient is a function of the L/B ratioc. When the
wind is normal to the ridge, L/B = 300/416 = 0.72, therefore, the leeward wall
pressure is -0.50. When the flow is parallel to the ridge, IL/B = 416/300 = 1.39,
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and corresponding to a value of C, is -0.20. The wall pressure coefficients are
summarized below:

Wall C -

Surface Wind Dir. L/b C,

Windward Wall All All 0.80

Leeward Wall  Normal to Ridge 0.72 -0.50
Parallel to Ridge 1.39 -0.20

Side Wall All All -0.70

wind Normal to the 416 ft Face-Ridge
h/L = 24/300 = 0.10 < 0.50
Then: windward and leeward Roof C = -0.50 from 0 -h
' windward and leeward Roof C, = -0.50 from h —2h
windward and leeward Roof C, = -0.30 from >2h
Internal GC, (ANSI/ASCE 7-95, Table 6-4)

The site is in a hurricane-prone region and has wind speeds equal to or greater
than 110 mph.  Positive Internal Pressure GC = +0.80

Negative Internal Pressure GC, = -0.30
MWFRS Net Pressures
p=q*GC) - q,*(GC))
where:
q = q, for windward wall at height Z above the ground

q = g, for leeward wall, side walls, and roof
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Wind Normal to Ridge:

p = q *(0.85)%(C,) — 47.0(+GC,)
p = q *(0.85)%(C,) — 47.0%-GC,)

Typical Calculation: Windward Wall, 0 - 15 ft

p = 42%(0.85)*(0.8) — 47.0%(+0.8)

P = -9.04 psf, with +Ve Internal Pressure

+Ve Internal Pressure

-Ve Internal Pressure

+Ve Internal Pressure

p = 42.0%(0.85)*(0.80) — 47.0%(-0.3) +Ve Internal Pressure

P = 43 psf, with -Ve Internal Pressure

Typical Calculation: Roof, 0 - 25 ft from edge
Wind Normal to Ridge:

p = 47*(0.85)*(-0.5) — 47.0*(+0.8)

P = -58.0 psf, with +Ve Internal Pressure

p = 47.0%(0.85)*(-0.5) — 47.0%(-0.3)

+Ve Internal Pressure

+Ve Internal Pressure

P=-6.0 psf, with -Ve Internal Pressure

Net MWFRS Pressures: Wind Normal to Ridge

Net Pressure, psf

Surface Height(2), ft q,, pst Cp (+GC ) (-GC)
Windward Wall | 0-15 42.0 0.80 -9.04 43.0
Roof Height 24 47.0 0.80 -5.6 46.0
Leeward Wall | All 47.0 -0.50 -58.0 -6.0
Side Walls All 47.0 -0.70 -65.0 -14.0
Windward and | O-h* 47.0 -0.50 -58.0 -6.0
Leeward Roof

h-2h* 47.0 -0.50 -58.0 -6.0

>2h* 47.0 -0.30 -50.0 +2.0

* Distance from windward edge.
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Wind Parallel to Ridge
 If h/L = 32/400 = 0.08 < 0.50
then: windward and leeward Roof C, = -0.50 from 0-h
windward and leewafd Roof C, = -0.50 from h-2h
windward and leeward Roof C = -0.30 ffom >2h
Internal GC, (ANSVASCE 7-95, Table 6-4)

The site is in a hurricane-prone region and has wind speeds equal to or greater
than 110 mph.  Positive Internal Pressure GC, = +0.80

Negative Internal Pressure GC, = -0.30
MWFRS Net Pressures :

p=q*GC) - q,*(GC)

where:
q = q, for windward wall at height Z above the ground
q = g, for leeward wall, side walls, and roof
p = q *(0.85)*(C) — 47.0%(+GC,)  +Ve Internal Pressure
p = q ¥(0.85)%(C) - 47.0%(-GC)  -Ve Internal Pressure

Typical Calculation: Windward Wall, 0 - 15 ft

Wind Parallel to Ridge:

p = 42%(0.85)*(0.8) —.47.0*(+0.8) +Ve Internal Pressure
P = -9.04 psf, with +Ve Internal Pressure
p = 42.0%(0.85)*(0.80) — 47.0%(-0.3) +Ve Internal Pressure

P = 43 psf, with -Ve Internal Pressure
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Typical Calculation: Roof, 0 - 25 ft from edge
Wind Parallel to Ridge:
p = 47%(0.85)*(-0.5) — 47.0%(+0.8)

P = -58.0 psf, with +Ve Internal Pressure

+Ve Internal Pressure

p = 47.0%(0.85)*(-0.5) — 47.0%(-0.3) +Ve Internal Pressure

P = -6.0 psf, with -Ve Internal Pressure

Net MWFRS Pressures: Wind Parallel to Ridge

Net Pressure, psf

Surface Height(z), ft q,, pst Cp (+GC_) (-GC.)
Windward Wall | 0-15 42.0 0.80 -9.04 43.0
Roof Height 24 47.0 0.80 -5.6 46.0
Leeward Wall | All 47.0 -0.20 -46.0 -6.0
Side Walis All 47.0 -0.70 -65.0 -14.0
Windward and | 0-h* 47.0 -0.50 -58.0 -6.0
Leeward Roof

h-2h* 47.0 -0.50 -58.0 -6.0

>2h* 47.0 {-0.30 -50.0 +2.0

* Distance from windward edge.

See Figure 10 for a summary of the wind pressure loads on the Areas B, C, and

D.
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5 Analytical Modeling and Results

Modeling and Analysis for Area A

The model for a typical truss in Area A is shown in Figure 1 (Chapter 2). This
model was subjected to two load combinations:

'y Load Combination 1 = Dead Load + Live Load + Point Load
. Load Combination 2 = Dead Load + Point Load + Wind Load

The dead, live, point, and wind loads are described in Chapter 3. Using the
SAP90 commercial software program®*, the forces and moments were obtained.
The SAP90 input and output files are shown in Appendix E. To obtain accurate
results, the model was assumed to have rigid joints when three or four bolts were
present. Joints with one or two bolts were considered as pinned. The
connections of columns to the foundation were assumed to be rigid with a 6 in.
long fictitious element at the end with a 50% area reduction to act as a spring
release, as recommended in Issa and Al-Chaar (1998).

Table F1 (in Appendix F) is a list of all members as labeled in Figure 1. These
labels were used for inspection and as numbered for the SAP90 computer model.
The corresponding section properties are also listed in Table F1. The reaction for
each load type was keyed into a spreadsheet and converted into a stress, as
shown in Tables F2, F3, F4, and F5. The stresses due to Load Combination 1
and Load Combination 2 are summarized in Table F6. The allowable stresses
resulted from the laboratory tests and the unadjusted NDS allowable stresses
are listed in Table F7. The allowable stresses with the appropriate adjustment
factors were computed and are presented in Tables F8 and F9. The interaction
factors as described NDS code equations Eq 3.9-1, 3.9-2, and 3.9-3 are
summarized in Tables F10 and F11 for stress interaction based on NDS adjusted

* Computers & Structures, Inc., Berkeley, CA.
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allowable and laboratory test unadjusted allowable stresses. Finally, connections
were checked. Results are summarized in Table F12.

Based on the NDS allowable stresses, the maximum interaction factors were
0.664 for member UT and 0.513 for member NO, for Load Combination 1 and
Load Combination 2, respectively. The maximum interaction factors based on
the allowable stresses obtained from laboratory tests were 0.704 for member UT
and 0.478 for columns, for Load Combination 1 and Load Combination 2,
respectively. The analysis revealed that the most stressed members in the model
in descending order, were UT, TS, NO, SR, and NP. See Table F11 for details.
Due to the symmetry of the model and lateral load reversal on the model,
interaction on any member holds true for its mirror image member with respect
to line of symmetry. See Figure 11 for location of most stressed members in Area
A.

Modeling and Analysis for Area B

The model for a typical truss in Area B is shown in Figure 3 (Chapter 2). This
model was subjected to two load combinations:

. Load Combination 1 = Dead Load + Live Load + Point Load
. Load Combination 2 = Dead Load + Point Load + Wind Load

The dead, live, point, and wind loads are described in Chapter 3. Using the
SAP90 commercial software program, the forces and moments were obtained.
The SAP90 input and output files are shown in Appendix E. To obtain accurate
results, the model was assumed to have rigid joints when two or more bolts were
present. Joints with one bolt were considered as pinned. The connections of
columns to the foundation were assumed to be rigid with a 4 in. long fictitious
member at the end with a 50% area reduction to act as a spring release (Issa and
Al-Chaar 1998).

Table G1 in Appendix G contains a list of all members as labeled in Figure 3,
used for inspection and as numbered for the SAP90 computer model. The
corresponding section properties are also listed in Table G1. The reaction for
each load type was keyed into a spreadsheet and converted into a stress, as
shown in Tables G2, G3, G4, and G5. The stresses due to Load Combination 1
and Load Combination 2 are summarized in Table G6. The allowable stresses
resulted from the laboratory tests and the unadjusted NDS allowable stresses
are listed in Table G7. The allowable stresses with the appropriate adjustment
factors were computed and are presented in Tables G8 and G9. The interaction
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factors as described NDS code, equations Eq 3.9-1, 3.9-2, and 3.9-3 are
summarized in Tables G10 and G11 for stress interaction based on NDS adjusted
allowable and laboratory test unadjusted allowable stresses. Finally, connections
were checked. Results are summarized in Table G12.

Based on the NDS allowable stresses, the maximum interaction factors were
0.501 and 0.598 for the columns, corresponding to Load Combination 1 and Load
Combination 2, respectively. The maximum interaction factors based on the
allowable stresses obtained from laboratory tests were 0.539 for member QP and
0.811 for columns, corresponding to Load Combination 1 and Load Combination
2, respectively. This analysis reveals that the most stressed members in the
model are, in descending order, columns QP, PO, and VX. See Table F12 for
details. Due to the symmetry of the model and lateral load reversal on the
model, interaction on any member holds true for its mirror image member with
respect to line of symmetry. See Figures 12 and 13 for most stressed members in
Areas B, C, and D. Figure 14 shows typical trusses in Areas B, C, and D.

Modeling and Analysis for Areas C and D

The model for a typical truss in Areas C and D is shown in Figure 4 (Chapter 2).
This model was subjected to two load combinations:

. Load Combination 1 = Dead Load + Live Load + Point Load
® Load Combination 2 = Dead Load + Point Load + Wind Load

The dead, live, point, and wind loads are described in Chapter 3. Using the
SAP90 commercial software program, the forces and moments were obtained.
The SAP90 input and output files are shown in Appendix E. To obtain accurate
results, the model was assumed to have rigid joints when two or more bolts were
present. Joints with one or two bolts were treated as pinned connections. The
connections of columns to the foundation are assumed to be rigid with a 4 in.
long fictitious member at the end with a 50% area reduction to act as a spring
release (Issa and Al-Chaar 1998). .

Table H1 (Appendix H) is a list of all members as labeled in Figure 4 (Chapter 2),
as used for inspection and as numbered for the SAP90 computer model. The
corresponding section properties are also listed in Table H1. The reaction for
each load type was keyed in a spreadsheet and converted into a stress, as shown
in Tables H2, H3, H4, and H5. The stresses due to Load Combination 1 and
Load Combination 2 are summarized in Table H6. The allowable stresses
resulted from the laboratory tests and the unadjusted NDS allowable stresses
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are listed in Table H7. The allowable stresses with the appropriate adjustment
factors were computed and are presented in Tables H8 and H9. The interaction
factors as described NDS code equations, Eq 3.9-1, 3.9-2, and 3.9-3 are
summarized in Tables H10 and H11 for stress interaction based on NDS adjusted
allowable and laboratory test unadjusted allowable stresses. Finally, connections
were checked and the results are summarized in Table H12.

Based on the NDS allowable stresses, the maximum interaction factors were
0.666 for member SR and 0.496 for columns, corresponding to Load Combination
1 and Load Combination 2, respectively. The maximum interaction factors based
on the allowable stresses obtained from laboratory tests were 0.724 for member
SR and 0.574 for columns, corresponding to Load Combination 1 and Load
Combination 2, respectively. These analyses reveal that the most stressed
members in the model, in descending order, are the SR, RQ, QP members and
the NO columns. Due to the symmetry of the model and reversal of lateral load
on the model, interaction in any member holds true for its mirror image member

with respect to line of symmetry.
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6 Retrofit and Repair Schemes

Recommended Retrofit and Repair in Area A
Proposed Solution for General Deficiencies Discussed in Chapter 2
Item 1: Self-explanatory; bolt-tightening solution is provided in same item.

Item 2: Protection for columns along column line M is recommended, as
presented in Figure I1 (Appendix I).

Item 3: Repair by a professional roofer is recommended.

Item 4: Figures 12-1 and 12-2 present adding vertical braces for two bays along
column line M.

Proposed Solution for Specific Deficiencies Discussed in Chapter 2

A detailed section of a typical truss in Area A is shown in Figure I3. This figure
shows six types of joints labeled J1 through J6, member sizes, splice locations,
and overall dimensions.

Item 1: The maximum interaction values obtained from analysis were presented
in Chapter 5. These values indicate that there is a significant margin of safety
in all problem members having a large split deficiency code identified during
inspection of Building A.

Item 2: Self-explanatory; close monitoring is recommended in the same item.

Item 3: The recommended repairs are presented in Figures I4, I5, 16, 17, I8, and
I9.

Item 4: The recommended repairs are presented in Figures 110 and I11.

Item 5: The maximum interaction values obtained from analysis were presented
in Chapter 5. These values indicate that there is a significant margin of safety
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in all problem members having a D deficiency code (except for decay of Joint B in
Truss 24.5).

Item 6: The recommendation to repair Joint B in Truss 24.5 is presented in
Figure I12.

Item 7: Repairs recommended for fractured diagonal members are shown in
Figures 113 and I14. The repair technique proposed in 113 is more effective; the
proposed repair in Figure 114 may be used on members with constructibility
problems. See Photo 36 for an existing repair application that may be used to
repair newly damaged diagonal members in Area A. ‘

Item 8: It is recommended that the ends of cantilever supports be connected
directly to purlins spanning the truss under consideration and the adjacent

truss.

Recommended Retrofit and Repair in Areas B, C,and D
Proposed Solution for General Deficiencies Discussed in Chapter 2
Item 1: Tighten bolts as recommended in the inspection notes.
Item 2: Repair by a professional roofer is recommended.

Item 3: An appropriate increase in repainting frequency is recommended to
control the paint deterioration noted in the inspection. '

Proposed Solution for Specific Deficiencies Discussed in Chapter 2

Item 1: The maximum interaction values obtained from analysis were presented
in Chapter 5. The values, based on allowable stresses from laboratory tests,
indicate a significant margin of safety, except for QR, RS, and ST members.
Other than these exceptions, members identified during the inspection with an
Ls deficiency code are structurally adequate. Repair of a split member ST in
Truss 46 of Area D is recommended. The proposed repair can be accomplished
by attaching a 3/8 in. x 5 in. x 11 ft steel plate to each side of the chord between
joints T and R.

Item 2: Inspection results were provided for documentation only; the affected
areas should be monitored closely during the next inspection.
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Item 3: End-splits should be repaired by stitch-bolt techniques: one bolt on each
side for compression members, and one bolt on the end of tension members.

Item 4: No split was found so no repair is necessary.

Item 5: The maximum interaction values obtained from analysis were presented
in Chapter 5. The values, based on allowable stresses from laboratory tests,
indicated a significant margin of safety, except for QR, RS, and ST members.
Other than these exceptions, members identified with a D deficiency code, are
structurally adequate. Repairs for decayed ST members in Truss 51, and QR
and RS members in Trusses 49 and 51 of Area D shall be made by applying a 3/8
in. x 5 in. x 11 ft steel plate on each side of the chord between joints Q and S.

Item 6: Purlins may be replaced with identical or stronger wood purlins;
alternatively, comparable standard steel beams may be used.

Item 7: Replace knee braces as described.

Item 8: The east face of the Column C63 has been severely damaged by termites.
Replacement of the damaged face is recommended.

Item 9: Protect the column from moisture released from the sink, as suggested
in the inspection notes in Chapter 2.

Item 10: Repair fractured top chord as shown in Figure I15.
Item 11: Repair fractured bottom chord as shown in Figure 116.

Item 12: For fractured diagonal CT member in Truss 63 of Area B, the use of a
typical tension rod is recommended.

General Retrofit Structural Notes

1. The contractor shall provide adequate bracing as required for the stability of the
structure during all phases of retrofit/construction.

9. Structural steel shall conform to ASTM-A36, unless otherwise noted.

3. High-strength bolts shall conform to ASTM-A325. The nuts shall be heavy Hex.,
Grade C, conforming to ASTM-A563.

4. Tighten bolts sufficiently to close split, but avoid crushing wood fibers.

5. All workmanship and material shall conform to the latest edition of the NDS
specification.
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6. All workmanship and material shall conform to the latest edition of the American

Institute of Steel Construction (AISC) specification (9 ed.) for the design of the
structural components.

7. All welding shall be done by the shielded arc process using approved electrodes

per the latest edition of the Structural Welding Code by the American Welding
Society (AWS).

8. For all stitch bolts in Figures I4 — I11, provide 3 x 3 x 3/8 in. steel plate washers

under the bolt heads and the nuts.

9. All welding shall be in accordance with the latest edition of the AWS Structural

- Welding Code.
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7 Conclusions

The loading combinations used in this analysis included a wind speed of 130
mph to account for the facility's location in a hurricane-prone region. However,
wind forces did not govern the results due to low exposure of the structures to
such loading. The combination of dead, live, and point loads exceeded the
combined stresses resulting from dead, point, and wind loading.

Laboratory tests to determine the allowable stresses yielded higher allowable
stresses than the NDS Standard did. These allowable stresses from laboratory
tests resulted in unconservative but accurate interaction values. Based on the
laboratory tests allowable stresses and the NDS allowable stresses, most
members were concluded to be adequate.

Several members did not meet inspection requirements. They were grouped and
retrofit schemes for each group were proposed. Some of these schemes are
identical to existing repair techniques and can be applied with identical details.

Joint interactions have exceeded the allowable interaction of 1.0 in case of Joint
J5 and Load Combination 1. It is recommended that the design point load be
reduced from 3000 Ib to 2000 1b per joint at bottom chords in Area A. For Areas
B, C, and D a point load of 1000 b was assumed for each joint of the bottom
chords of all trusses. This assumption has yielded conservative values of joint
interactions. Consequently, it is recommended to reduce the allowable point
loads on each joint of the lower chord of each truss from 1000 1b to 500 Ib.
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Table 1. Inspected areas in Building 8.

Area Name Column lines Size (sq ft)

A Small Hangar -M & 22-38 400 x 100 = 40,000
B Engine Cleaning A-1 & 38-64 416 x 200 = 83,200
C Engine Disassy & Repair A-BB & 45-64 304 x 50 = 15,200
D Engine Disassy & Repair BB-DD & 45-64 304 x 50 = 15,200

Table 2: Deficiency codes used in inspection forms of Appendices A, B, C, and D.

Letter:
T: Tension
C: Compression
H: Horizontal Chord
V: Vertical Chord
D: Diagonal Chord

Definition of Inspection Codes:

Ls (Large split): Recommendation for repair will be based on the degree of stresses computed in the
detailed analysis. Only members with interaction stress greater then 0.75 will be suggested for
repair. Usually a split greater than 1/16 in. is classified with Ls code. See Photo 5 for and example

of member with large split.

Ss (Smali split): These splits are reported to be closely monitored during the next inspection period.
Usually a split less than 1/16 in. is classified as Ss. See Photo 6 for an example of member with a
small split.

Es (End split): Any split in the end of members at the joint is classified as Es. Recommended repair
is to apply a stitch bolt as shown in Figure 3. See Photo 7 for an example of member with an end
split.

Bsc (Splice split): Any split in a splice connebting two members is classified as Bsc. Recommended
repair is to apply a stitch bolt as shown in Figures 110 and 111

R (Repaired member): Already repaired member. These data will be used in analysis as needed, if
the perspective member is over stressed. See Photos 3 and 4 for examples of a repair in Area A.

D (Decayed member): Recommendation for repair will be based on the degree of stresses computed
in the detailed analysis. See Photos 8 and 9 for an example of a decayed member. An engineering
judgement will be exercised to estimate strength reduction based on the degree of decay in the
damaged member.

T (Termite damage): Full or partial replacement of member is required. See Photo 23 for an
example of member damaged by termites that are no longer active.
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Table 3. Number of deficiencies reported during inspection of Area A.*

fembar [ [WWB_ JFolis [#ofss [#orn | [#eiEs [roibsc [golD
AB c v 26 1 3 16 /B
BC c H 5 6 6 2N
CD C H 4 2 3 3 1
DE C H 5 3 2 %
EF C H 2 3
FG C H 3 3 Y
GH C H 2 2 1

Al C H 1 2

1 C H 3 %
K c H 3 2 e
KL C H 3 7 2 %A
LM c H 1 1 |2
MN C H 2 6 8 7k
NO c v 20 2 1 10 7/ /B
oP T H 1 1 7))/
PQ T H 1

QR T H 5 2
RS T H 12 ik
ST T H 4

TU T H 3 2.
uv T H 8 1 2
W T H B 3 ]
WX T H 1 4 1 72
XY T H 1 2 //////////
Yz T H 2 3 2

ZA T H 1 ’///////////
BZ T D 7 9 27

ZC C v 9 13 6 5

CcY T D 4 1 2

YD C v 3 N 7 4

DX T D 1 1 2 2

XE C v 3 5 5 1

EW T D 1

WF C v 1 4 3 1

FV T ) 1

VG C v 7 10 7

GU T D 1

UH C v T 7 7 2

ul T D

T C v 5 2 1 1

Td T D 2

JS C v 1 4 1

SK T D 1 2 2

KR C v 1 1 4

AL T D 1 1 ‘

LQ c Vv 1 5 9 7

aMm T D 2 5 /////////// 4
MP C Vv 5 4 11 1 7,k
PN T D 4 5 21 )
Total 141 176 |72 “135 13 37

* See Table 2 and Appendix A for the use and definition of codes
*+80 accessible end splits and 55 unaccessible end splits
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Table 4. Number of Deficiencies Reported During Inspection of Area B.*

Member: [T/IC - |HV/D  [#ofls . #otSs #T{fn “l#otEs’ l#ofBsc
BC C Vv 2 3

cD c H 1 1

DE c H 1 2

EF c H 1 2

FG C H 1 4

GH C H 1 5 1
HI C H 6 1
IJ C H 3 1 2
JK C H 1 4 1 1
KL C v 1 2 3 1
LN T H 4 2 1
NO T H 6 1 3
oP T H 3 1 3
PQ T H 1 1 1 1
QR T H 3 1 1
AS T H 8 4
ST T H 1 9 4
B T H 1 4 1 3
CcT T D 2 14 1 13 1
1D C v 3 9 3 1 1
DS - T D 1 16 4 10 1
SE C v 5 13 2 4 1
ER T D 2 11 7 7 4
RF c Vv 6 13 2 1 1
FQ T D 2 8 1 3 6
QG c Y 6 5 1 9 1
QH T D 2 18 2 5 3
HP T Y 15 8 1
Pl T D 6 8 9 3 4
10 C Vv 3 7 3 16

oJ T D 10 6 7 1
JN C Vv 4 3 8

NK T D 7 6 3 12

Total 61 227 58 108** 0 51

* For Code definition and use see table 2 and Appendix B
** 88 accessible end splits and 20 inaccessible end splits
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Table 5. Number of deﬁmencnes reported during inspection of Area C.*

L #otls

“lgotSs

lgofR.

#otEs

#ofBsc |#ofD

JEFQ) JUrQ) U DEre) gl PEFR IO JUME PR PR PPy

= JWIN|—=

— [t s [

ry

N

- I NN

WiINPIN

oM

—IO—!O-—IO—IO—!O—IO—!O—IO—IOO—I—I—i—i—l—l—l—l—l—lOOOOOOOOOOOO“;

U<U<U<U<U<O<O<U<U<UIIIIIIIIII<IIIIIIIIII<

N W=

SN[V |jwlw|w=a]wfw]|wla]=]=

Total

29

57

24"

* For code definition and use see Table 2 and Appendix C
** 23 accessible end splits and 1 inaccessible end split
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Table 6. Number of deficiencies reported during inspection of Area D.*
Member  [T/C " Wotls  [#otSs  |#ofR

BC 1 1
CD 1
DE
EF
FG
GH
HI
¥
JK
KL
LM
MN
NO
oP
PQ
QR
RS
ST
TU
uv
W
wB
cwW
DW
DV
VE
EU
UF
Fr
TG
GS
SH
sl
IR
RJ
JQ
QK
KP
PL
LO 1
oM 1 3 1

Total 13 41 0 35** 0 36

NN jWIWl W= || OIND] ==

NERIREE

Sl lw|lWIN]|W]|W

N
pury
jury

WlwinIiINnIN

Nl=] =] =] =
'y

U<U<D<U<U<U<U<O<D<UI,IIIIIIIII<IIIIIIIIII<§
=
9

HRIEIRIEIRIEIRIEIRIEIRI R R R R R R R Rl bl i bl il kvl el 2l k2R ks (R kA 2 kN I 2 N2 1 Ko

* For definition and use of codes see Table 2 and Appendix D

* 30 accessible end splits and 5 inaccessible end splits
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Table 7. List of damaged purlins.

Area Truss No. Section Purling *
B 60 AC GH,
B 61 EG J
B 61 CEJ E,F
B 61 AC G,H,|
B 62 EG G
B 62 AC K,
B 63 EG G,F
B 63 AC IE
B 64 EG F
B 64 AC LE
D 62 BB DD FJ,L
D 63 BB DD J

* Total 23 purlins.

Table 8. Southern Yellow Pine dimension lumber.
Code Dimension Weight (Ib) Specific Gravity"
A-1 21/2"x71/8"x 16 3/8” 8.3 0.788
A-2 21/2"x71/4"" x 18 3/4° 9.2 0.749
A-3 21/2"x7 1/4" x 37 3/4” 17.2 0.696
A-4 21/2"x 7 1/4" x 38" 19.3 0.776
A-5 11/2"x 5 3/8" x 34 1/4” 7.1 0.712
D-1 21/2"x 7 1/4" x 40" 14.3 0.546
D-2 21/4" x 7 1/4” x 21 5/8" 8.2 0.644
D-3 13/4"x11/2" x 28 3/8”

(Irregular shaped)

? Specific gravity is calculated based on air-dry weight and air-dry volume.

Table 9. Test specimens and methods.

. No. of Tests Testing Speed ASTM

' Specimens Size A D {Inch/Min). (D-143)
Static Bending Stress 1"x 1" x 16" 10 7 0.05 Sec. 8.1-88
Tensile Stress 1"x 1" x 18" 10 9 0.05 Sec. 16.1-16.6
Horizontal Shear Stress 2"x2"x21/2" 17 10 0.024 Sec. 14.1-14.6
Compression Parallel to
Grain 2"x2"x 8" 10 10 0.024 Sec. 9.1-9.8
Compression Perpendicular )
to Grain 2"x2"x 6" 10 10 0.012 Sec. 12.1-12.6
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Table 10. Static bendng test results.

Modulus of
Moisture Content Maximum Bending Elasticity
Code (%) Specific Gravity Stress (Psi) (Psi)
A1-1 1.1 0.651 (11)° 17,000 1,911,000
A1-2 9.2 0.808 (20) 21,400 2,646,000
A1-3 10.2 0.637 (17) 16,520 2,303,000
Ai-4 10.2 0.673 (10) 19,680 2,058,000
A5-1 12.9 0.635 (7) 14,200 1,419,300
A5-2 10.4 0.608 (7) 15,120 2,216,300
A5-3 10.1 0.608 (7) 14,800 1,715,000
A5-4 10.2 0.565 (7) 14,900 1,715,000
A5-5 0.554 (6) 14,400 1,029,000
A5-6 9.9 0.554 (6) 11,870 1,543,500
Average 10.5 0.629 (9.8) . 16,000 1,856,000
D1-1 11.3 0.496 (7) 12,610 1,813,000
D1-2 11.1 0.512 (7) 13,300 2,015,130
D1-3 11.7 0.489 (8) 13,000 2,058,000
D1-4 14.1 0.487 (7) 12,350 1.672,130
D 2-1 11.5 0.499 (7) 12,330 1,500,630
D 2-2 11.2 0.520 (7) 11,800 1,586,380
D 3-1 10.2 0.620 (4) 9,870 1,749,300
Average 11.6 0.518 (6.7) 12,200 1,770,650
2 Based on oven dry weight and air dry volume.
® Rings per inch.
Table 11. Maximum tensile stress parallel to grain (average MC — 10.2%).
Code Tensile Stress (Psi) Ring/Inch Failure Mode
A2-1 17,400 18 Mid-Section
A2-2 9,300 22 Neck Area
A2-3 11,700 9 Mid-Section
A2-4 13,400 10 Mid-Section
A3-1 2,340 17 Holder Area
A3-2 10,040 15 Neck Area
A3-3 11,220 10 Neck Area
A3-4 3,020 13 Ring Shake
A3-5 9,100 11 Decayed Area
A3-6 8,350 13 Mid-Section
Average 9,590 14
D 1-1 17,870 18 Mid-Section
D1-2 3,570 10 Neck Area
D1-3 4,700 7 Decayed Area
D1-4 10,430 9 Decayed Area
D 2-1 12,600 9 Decayed Area
D 2-2 5,040 7 Mid-Section
D 2-3 9,900 7 Mid-Section
D 2-4 8,220 13 Mid-Section
D 2-5 10,500 10 Mid-Section
Average 9,200 9
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Table 12. Maximum horizontal shear stress.

Code Shear Stress(Psl) Shear Modulus(Psi) | Rings/inch Grain Direction
A1-1 2,110 120,000 17 Tangential
A1-2 1,864 103,000 5 Tangential
A3-1 1,481 9,550 22 Tangential
A3-2 1,834 107,600 14 Radial
A4-1 1,672 111,430 18 Tangential
A4-2 1,503 100,000 18 Tangential
A4-3 1,803 88,900 9 Radial
A4-4 1,726 88,900 11 Radial
A4-5 1,717 110,800 1 Radial
A4-6 2,140 110,800 18 Tangential
A4-7 1,683 140,250 18 Tangential
A4-8 842 56,000 15 Tangential
A4-9 1,286 116,900 8 Tangential
A4-10 1,192 79,500 8 Radial
Ad-11 ] 1,290 129,000 8 Tangential
A4-12 1,280 85,300 10 Radiat
A4-13 1,690 117,800 10 Tangential
Average 1,589 98,930

D 1-1 1,270 67,500 12 Tangential
D 1-2 1,445 75,000 15 Radial

D 1-3 1,031 84,460 9 Radial
D1-4 1,013 77,942 8 Radial
D15 1,225 64,900 9 Tangential
D 1-6 1,426 60,000 7 Tangential
D1-7 1,283 60,000 10 Radial
D1-8 1,209 63,160 10 Radial
D1-9 1,425 72,730 10 Radial

D 2-1 1,439 68,000 9 Tangential
Average 1,307 69,390
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Table 13. Maximum compressive stress parallel to grain.

Stress at Proportional | Maximum Stress MOE (C )
Code Specific Gravity® Limit (Psi) (Psi) (Psi)
A2-1 0.850 (12)° 6,000 9,600 1,600,000
A2-2 0.806 (12) 6,000 9,286 1,600,000
A3-1 0.720 (20) 7,500 9,418 1,818,000
A3-2 0.649 (22) 6,000 8,711 1,777,800
A3-3 0.667 (18) 7,800 9,844 1,835,500
A3-4 0.650 (15) 7,500 8,998 1,818,200
A3-5 0.648 (15) 5,100 8,310 1,600,000
A3-6 0.772 (15) 6,000 10,270 1,600,000
A3-7 0.780 (14) 6,000 10,461 1,600,000
A 3-8 0.754 (15) 6,000 9,553 1,454,600
Average 0.730 (16) - 6,390 9,445 1,670,410
D 1-1 0.538 (7) 4,500 6,720 1,333,000
D1-2 0.563 (7) 4,500 7,197 1,241,400
D 1-3 0.563 (7) 5,700 7,197 1,425,000
D1-4 0.545 (8) 5,400 7,282 1,440,000
D 1-5 0.569 (8) 5,550 7,579 1,585,700
D1-6 0.576 (7) 5,400 7,350 1,600,000
D1-7 0.576 (8) 5,875 7,640 1,468,750
D 1-8 0.555 (8) 4,500 6,704 1,200,000
D-2-1 0.630 (8) 4,200 6,123 960,000
D 2-2 0.578 (8) 5,400 7,000 1,440,000
Average 0.569 (7.6) 5125 7,480 1,376,860

2 Based on oven dry weight and air dry volume.

® Rings per inch.

Table 14. Compression perpendicular to grain.

. Compressive Stress at
Code Specific Gravity® Proportional Limit (Psi) MOE (C 1) (Psi)
A1-1 0.797 (13)° 2,100 (2,487)° 127,270
A1-2 0.782 (18) 1,500 (2,513) 75,000
A1-3 0.850 (12) 1,020 {1,482) 70,350
Al-4 0.640 (12) 2,160 (2,719) 88,170
A2-1 0.633 (20) 1,800 (2,288) 94,740
A2-2 0.670 (12) 1,500 (2,010) 111,100
A4-1 0.655 (16) 1,200 (1,603) 81,600
A4-2 0.648 (16) 1,800 (2,250) 109,100
A4-3 0.664 (18) 1,200 (1,821) 96,000
A4-4 0.660 (Estimated) 1,200 (1,699) 80,000
Average 0.680 (15) 1,548 (2,087) 93,330
D 1-1 0.485 (7) 840 (1,356) 62,000
D -2 0.504 (9) 900 (1,187) 51,430
D1-3 0.538 (7) 1,020 (1,265) 75,600
D1-4 0.563 (7) 1,031 (1,200) 82,460
D15 0.563 (7) 840 (1,247) 67,200
D 1-6 0.545 (8) 660 (1,243) 88,000
D 1-7 0.569 (8) 690 (1,141) 55,200
D 1-8 0.576 (7) 600 (1,187) 45,000
D 241 0.630 (8) 900 (1,263) 47,400
D 2-2 0.578 (8) 720 (1,565) 65,450
Average 0.555 (7.6) 820 (1,265) 63,970 {

? Based on oven dry weight and air dry volume.

® Rings per inch.

© Stress at 0.100 inches deformation.
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Table 15. Average tested properties (psi) of Southern Yellow Pine.

Wood Handbook Values'
Property Sample A Sample D
F, (Bending) 16,000 12,200 14,050
(11,870-21,400)° (9,870-13,300) (12,800-15,900)
C,, (Compression 9,445 7,480 5,585
Parallel) (8,310-10,461) (6,123-7,640) (4,820-6,280)
F, (Shear) 1,589 1,307 1,477
(842-2,140)° {1,013-1,445) (1,310-1,730)
F,(Tension) 9,590 9,200 7,922
(2,340-13,400) 3,570-17,870 (7,070-9,100)
E (MOE) 1,856,000 1,770,650 1,900,000
(1,029,000-2,646,000) (1,500,000-2,058,000) 1,760,000-2,060,000)
C. (Compression 1,548 820 1,140
Perpendicular) (1,020-2,180) (600-1,031) (980-1,390)

' Reference No. 6.

2 Minimum and maximum values.

Table 16. Average allowable strength properties for Southern Pine sample A.

Strength Book Design Value (Psi)®
Ratio' (DSS Aliowable Dense Select No. 1
Tested Dry | Adjustment grade) Property Structural Dense
Property (Psi) Factor' 1 (Psi) (DSS) Grade
F, (Bending 16,000 1/2.1 0.67 5,100 2,450 1,650
C,,(Compression) 9,445 1/1.9 0.78 3,875 2,050 1,800
F, (Shear) 1,589 1/4.1 0.50 190 90 90
F, (Tension) 9,590 1/2.1 0.37 1,690 1,350 875
E (MOE) 1,856,000 | 1/0.94 1.00 1,975,000 1,900,000 1,800,000
C. (Compression 1,548 1/1.67 1.00 925 660 | 660
Perpendicular)

' See reference No. 3.
2 See reference Nos. 1 and 5.

Table 17. Average allowable strength properties for Southern Pine sample D.

Book Design Value (Psi)®
Strength Non-Dense '
Ratio’ Allowable Select No. 1 Non-
Tested Dry | Adjustment (NDSS Property Structural Dense Grade
Property (Psi) Factor' grade) (Psi) (NDSS) .~
F, (Bending 12,200 1/2.1 0.55 3,195 2,100 1,350
G, (Compression) 7,480 1/1.9 0.62 2,440 1,750 1,550
F, (Shear) 1,307 1/4.1 0.50 159 90 90
F, (Tension) 9,200 1/2.1 0.31 1,355 1,100 725
E (MOE) 1,770,650 | 1/0.94 1.00 1,883,000 1,700,000 1,600,000
C. (Compression 820 1/1.67 1.00 490 480 480
Perpendicular)

' See reference No. 3.
2 See reference Nos. 1 and 5.
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Figure 6. Location of leak traces and roof surfaces collecting water in Areas C and D.
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Figure 8. Location of non-chemical paint peeling in Areas CandD.
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ing objects.

Photo 1. Column 29.5, Line M, damage by pass
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Photo 2. Misaligned slender column with loose bolts.
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Photo 4. Typical existing repair in Area A.
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Photo 5. Typical large split in a column in Area A.
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Photo 6. Typical small split in a column in Area A.
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Photo 7. End split in a diagonal member in Building A.
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Photo 8. Decay due to leakage in Area A.
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Photo 9. Major damage due to decay in a joint in Area A.
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Photo 10. Fracture in diagonal member BZ of Truss 34, Building A.
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Photo 13. Fractured diagonal member BZ of Truss 27, Area A.
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f of Area D.
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Photo 22. Using the coring on termite damaged column.




USACERL TR 99/26

i
e

i B A

ite damaged column

Using the moisture content meter on term

Photo 23.

- .

i

ite damaged column.

Meter on term

. Using the V-

Photo 24




USACERL TR 99/26

e

Photo 25. Leakage from a sink that will damage a column.
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Photo 26. Fractured chord of Truss 40, Section IG, Area B.
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Photo 27. Fracture in chord RT line 56, Area D.

ine 63.

Fracture on member CT of column |

Photo 28.
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Photo 32. Shear parallel-to




USACERL TR 99/26

test

in

-grai

-to

ion parallel

I failure for compress

Photo 33. Typica

Sl A% b ks P

Rt AR LIRS DAL SRS

th deformation gauge.

grain test wi

-to-

ion paralle!

Photo 34. Compress




USACERL TR 99/26

Photo 36. Endorsed repair for a fractured diagonal member.
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Glossary

Allowable Property. The value of a natural property accepted as a standard for
a specific design use. Allowable properties are identified with grade descriptions
and standards that reflect the orthotropic structure of wood and anticipated end

uses.

Blue Stain. A grayish discoloration of the sapwood caused by the growth of dark-
colored fungi in the interior of the wood; made possible by the same conditions
that favor the growth of other fungi.

Decay. The decomposition of wood substance by fungi.

Dense SYP. Either end of each piece of dense southern yellow pine (SYP) shall
have an average of not less than six annual rings per inch, and one-third or more
summer wood (the darker, harder portion of the annual ring) measured on a
representative radial line. Pieces that average not less than four annual rings
per inch shall be accepted as dense if they average one-half or more summer

wood.

Density. The mass of wood substance enclosed within the boundary surfaces of a
wood-plus-voids complex having a unit volume. ‘

Pith. The soft core occurring near the center of a tree trunk, log, branch, or twig.

Radial Section. A length-wise section in a plane that passes through the
centerline of a tree trunk.

Specific Gravity. As applied to wood, the ratio of the oven-dry weight of a
sample to the weight of a volume of water equal to the volume of the sample at a
specific moisture content (green, air-dry, or oven-dry). One cubic foot of water is
equivalent to 62.4 1b.

Strength Ratio. The ratio of the strength of a structural member to that which it
would have if it contained no strength-reducing characteristics (knots, slope of

grain, shake, etc.).
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Tangential. Coincident with a growth ring. A tangential section is a longitudinal
section through a tree or limb perpendicular to radius. Flat-grained lumber is
sawed tangentially. '
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Appendix A: Inspection Tables for Area A
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Table A1: The Inspection of Area A, Column Line: 221/2

Member |[T/C Ls |Ss |R |Es* |Bsc |D Remarks

AB X@B X Decayed column due to leakage
BC X@B Leakage from ceiling

CD Leakage from ceiling

DE
EF
FG
GH
HI
1J
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
vw
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN

I
<
(o)

XIXIX{X
by

>

X@VH

X@N
X X@N X Leakage from ceiling

X@u

X X@B

X@H

X@!

X
X X@N

sleltalel el uliol izl (oliuliolialel il ol taliol i (el il bl b b Rt Rl e e e R e N (e X [oR o) (o] (o] [od ek (e (el (el ieod ek (9] (9]
OI<0{<10I€ |10 |00 10K 0|<|O|<|O|<|OiT|xjT|Tz|T|T|T|T|T|T|T|Ti<|T]xixiT|TiT|T|T|Z|T|(Z|T|<
b3

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A2: The Inspection of Area A, Column Line: 23

Member T/C |HNV/D |Ls |Ss |R |Es* |Bsc. ID Remarks

AB X X {(X@B X Leakage from ceiling
BC X X@C Leakage from ceiling
CD X X
DE
EF
FG
GH
HI
(A
JK
KL
LM
MN
NO
oP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP X
PN X X@N
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X X@N

This member supports a HVAC
This member supports a HVAC
This member supports a HVAC

X X@B

X X@C

IR I IR R I R EI R I R R R LRI R R I R R R I R R R Bl El Bl R E El Rl [Pl B e e [e ) 2] (o) [e) (s} () (o) ¢} [2) [¢]
OO OIK|0IK[|0I<|0IK|UKiU<K|O|<|u|<|oi<iojxzT|T|T|T|ZTITiT|ITiIT|ITiIz|I<iz|xziz|x|z|Tiz|T|IT|T|T|TI<
x
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Table A3: The Inspection of Area A, Column Line: 231/2

Member T/C |HWV/D |Ls |Ss {R |Es* [Bsc |D Remarks
AB X X [X@B Leakage from ceiling
BC Leakage from ceiling

CcD
DE
EF
FG
GH
HI
IJ
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
CcY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
iT
TJ
JS
SK
KR
RL
LQ
aMm
MP
PN
* Accessibility during repair may require removing an external wood siding forall highlighted members.

X@H

X X@N

X X@B X Deacy due to leakage

X X X Significant decay

—“H1olo]ldloldjiold|loldola[old|o=|o|F oo | |H| A | {30000 00000010100
oi<|lo|<|o|<|ol«]ol<|oil«|o|< ||« |Oo<|oi<|Oi<|O|x|T|T|Z|T|T|T|T|T [T |T|T|<|T|T|T{TT|T|T|T[TITiTITi<
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Table A4: The Inspection of Area A, Column Line:

24

Member

T/C

H/V/D

Ls

Ss

R

Es*

Bsc

Remarks

AB

X

x@s

Leakage from ceiling

BC

X@c

Leakage from ceiling

CD

DE

X@D

EF

FG

GH

all

IJ

Supports ~6" pipe from col. 22 to 24 1/2

JK

KL

X@K

LM

X@L

MN

X@M

NO

X@N&O

Minor cracks on lower chord splices

oP

PQ

QR

RS

ST

TU

uv

VW

WX

X@X

XY

YZ

ZA

BZ

ZC

cY

YD

DX

XE

EW

WF

X@F

FV

VG

GU

UH

Ul

IT

TJ

JS

SK

X@K

KR

RL

X@L

LQ

QM

MP

PN

IR I IR R I R IEI R I R I B I R I R I R R R I R S E B E e R e el I (o) (2] (e (s (o) [s) (o) [e] el 2] [e] [e) [¢] [¢]

OI<|OI<O|I<|O|I<O|I<K|9|<|o|<|[O|<o[<|]Oo|<|o|I<|jo|T|T|T|T|T|T|T|T|T[T|T|TIK<|T|TIZT|T|T|T|TIT|T|TiTITI<

* Accessibility during repair may require removing an externat wood siding for all highlighted members.
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Table A5: The Inspection of Area A, Column Line:

241/2

Member

T/C

H/V/D

Ls

Ss

R

Es*

Bsc

D

Remarks

AB

X

X

X@B

Leakage from ceiling

BC

CD

DE

EF

FG

GH

Hi

IJ

JK

KL

LM

MN

X@N

NO

opP

PQ

QR

RS

ST

TU

uv

VW

WX

XY

YZ

ZA

BZ

X@B

Severe Leakage

ZC

cY

YD

DX

XE

EW

WF

FV

VG

GU

UH

X@H

Ul

IT

TJ

JS

SK

KR

RL

LQ

QM

MP

PN

—[o{-[ojd]lo[H[old|o]io]diolH[olAio]1loAlolA|A[A|A[A]—]H |3 [H| |- |O|0OI0IOI0 OO |00 000|100

ol<|ol<|ol<|oi<]ol<|ol<|o|<|o|<|ol<|ol«<|ol<iojT|z|Z[z|(z|Z|T ||z |TiT|<|T|T|Z|T|T|T{T|T|T|(T|T|TI<

X

X@N

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A6: The Inspection of Area A, Column Line: 25

Member T/C |HNV/D s |Ss |R |Es* Bsc |D {Remarks

AB X

BC X@C

CcD X@D

DE X@E

EF

FG

GH

Hi

IJ

JK

KL

LM

MN X@N&M

NO

oP

PQ

QR

RS

ST

TU

uv

VW

WX

XY

YZ

ZA

BZ

ZC X@C

CcY X@C

YD X X@D

DX X@D

XE

EW X@E

WF

FV

VG

GU

UH

ul

IT

TJ

JS

SK

KR

RL

LQ

QM XM

MP X

—Htoldlod|lo]-loilo=io]A|o1{od o003 |03 3330100101000 [00I0[0]0]01I0
Ol<|o|<]Oi«<|O|<|[O|<|{0|<|0I<|10|<|0|IK|O|IK|O|I<|O|T|T|T|T|T|T|T|TIT|T|T|T|<|T|T|T|T|T|T|TITITI|ITITITI<
x

PN X X@N

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A7: The Inspection of Area A, Column Line:

25172

Member

T/C

H/V/D

IiLs

Ss

R

Es*

Bsc

D

Remarks

AB

X

X@B

Minor leak from ceiling

BC

Minor leak from ceiling

CD

DE

EF

FG

GH

Hi

IJ

JK

KL

LM

MN

NO

X@N

oP

PQ

Supports air ventilation equipment

QR

RS

ST

TU

uv

VW

WX

XY

YZ

ZA

BZ

X@B

ZC

CcY

YD

DX

XE

EW

WF

FV

VG

GU

UH

ul

IT

TJ

JS

SK

KR

RL

LQ

QM

MP

<O |0 0lI<]Oo << <Ko |<|[oi<|ol<iojz(zTiz|z|x|zjz|xz|xz|ziT|x|<iT]xTixz|T|xziz|T|ZT|T|T|T|T|<

X

X@M

PN

Elellell el isilelEl el vl el aliel el i el iRl il Gl Rl i e il [P e X (o) e [ e (o) [eX o) [ [e) [e) (¢ [o]

o

X

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A8: The Inspection of Area A, Column Line: 26

Member

T/C

H/V/D

Ls |Ss

R

Es*

Bsc

Remarks

AB

X

X@B

Exposed to leakage

BC

X@B

CD

DE

EF

FG

GH

HI

J

JK

KL

LM

MN

X@N

NO

OP

PQ

QR

RS

ST

TU

Uv

Air condition is supported by UV

VW

WX

XY

YZ

ZA

BZ

ZC

cY

YD

DX

XE

EW

WF

FV

VG

X

X

ERIEIRICIRI IR BRI BRI BRI IR I R I IR BRI I B B R Bl B L S el El el Rl i )t (el (el (e iel ek (sl (22 sl (22l (el (e

oi<l|lo|<lol<|ol<[o[<loi<|o|<|[o|<|o|<lol<|o|<|o|z|ZT|Z|Z|Ziziz|T|x|(z|z|xi<|T|T|T|T|(T|T|T T T|T|T|T|<

X@N

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A9: The Inspection of Area A, Column Line:

26 1/2

Member

T/C

H/V/D

Ls

Ss

R

Es*

Bsc |D

Remarks

AB

X

X@B.

Exposed to minor leakage

BC

X@B

CD

X@C&D

DE

EF

FG

GH

HI

IJ

JK

KL

LM

Supports ~12" dia. Pipe

MN

X@N

NO

OP

PQ

QR

RS

ST

TU

uv

vw

WX

XY

YZ

X@Z

ZA

BZ

ZC

cY

YD

DX

XE

EW

WF

FV

VG

GU

UH

Ul

IT

TJ

JS

SK

KR

RL

LQ

X

QM

MP

X

Pipe is resting on MP&NP joint

PN

EIRIEIRI IR IR IR R IR B I Rl R Rl B R E E Rl E el Bl sl el il el i (el (el (o) (22 ek (el (22 el vl (eR (el iel (22 (9]

ol<|lo|<|oij<|ol<|ol«|o|<|O|<|ol<|oi<|o|<|o|<|o|z|z|z|T|iT|T|T(TiT|T|T]T|<|Z|T|T|T|T|T|T|T|T|T|T|Xi<

X

X@N

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A10: The inspection of Area A, Column Line:

Member

T/C

HN/D

Ls

Ss

R

Es*

Bsc

Remarks

AB

X@B

BC

CD

DE

EF

FG

GH

Hi

IJ

JK

KL

X@L

LM

MN

NO

oP

Supports ~6" dia. Pipe

PQ

QR

RS

ST

TU

uv

vw

WX

XY

YZ

ZA

BZ

Fractured

ZC

cY

YD

DX

XE

EW

WF

FV

VG

GU

UH

ul

T

TJ

JS

SK

KR

RL

X@L

LQ

X

aMm

Fractured

MP

X

PN

—{oldio[Hd[ojd ool ]lo|d[ol-d|o[Alo]{ol2 oA [A|AlA|A][ AT |A]HIOI0OIOOI0|0|O0|0I0|I0I0I0

ol<jol<|ol<|Oo|<|ol<|ol<|o|<]Oo|I<|O|<K|O|K|o|<|jo|T|ZT|ZiZT|T|Z|X|T|Z|IT|T|ITI<|[T|T|(T|TiT|(T|ZT]|T|TIT|T|T|I<

Supports two ~6" diameter pipes

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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27 1/2

Table A11: The Inspection of Area A, Column Line:

D {Remarks

Bsc

Ss (R [Es”

Ls

H/V/D

T/IC

Member
AB

BC
CD
DE
EF
FG
GH
H!
IJ
JK
KL
LM
MN
NO
OoP
PQ
QR
RS
ST
TU
uv
VW
WX

XY
YZ
ZA
BZ
ZC
CcY
YD
DX
XE
EW
WF
FV
VG
GU
UH
ul
T
TJ
JS
SK
KR
RL
LQ
QM
MP
PN
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Table A12: The Inspection of Area A, Column Line: 28

Member T/IC |HVID s [Ss |R |Es” Bsc |D |Remarks
AB X@B
BC
CD
DE
EF
FG
GH
HI
J
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X@B

x

Repaired by tension rod

X@D

X

‘40—10—40—10—10-40‘40—1O-lO—io-'iO—l—l-l—l—{—|--l—1—|—4—|-|—4OOOOOOOOOOOOOO
D<U<O<U<U<U<O<D<O<O<O<OIIIIIIIIIIII<IIIIIIIIIIII<
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Table A13: The Inspection of Area A, Column Line: 28 1/2
Member T/C |HNV/D |Ls [Ss |R |Es” Bsc |D |Remarks
AB X@B
BC
CD
DE
EF
FG
GH
Hi
IJ
JK
KL
LM
MN
NO
oP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
‘|BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
U!
T
TJ
JS -
SK
KR
RL
LQ
QM
MP
PN X@N
* Accessibility during repair may require removing an external wood siding for all highlighted members.

XX XX

X X@N

X@B&Z
X@Z

X [X@D

< OO0 0|<|0|<]ui<|ju|<|lu|<|joi<|o|Z|zlz|xiz|z|z|x|z|T|iTiT|<|IZixT{xiTz|TiT|T|Z|xiTiT|ITI<
p=3

X

=IO |0 H|O|F O[O0 [HIO|HOI= OOl dF oo lojo[ololololololojolojo

o
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" Table A14: The Inspection of Area A, Column Line: 29

Member T/IC |HNV/ID |Ls [Ss |R {Es* Bsc |D (Remarks

AB X X@B

BC

CD

DE

EF

FG

GH

HI

W

JK

KL

LM

MN

“INno

OP

PQ

QR

RS

ST

TU

uv

vw

WX

XY

YZ

ZA

BZ X X@B

ZC X X@C Large split on upper section of ZC

cY

YD

DX

XE

EW

WF

FV

VG

GU

UH

Ul

IT

TJ X |Severe decay on upper pert of TJ

JS x@J

SK

KR

RL

LQ X

QM

MP X

IR I R IR I R I I R I I I E E R el Bl el Bl El il il sl (eliel (el el (el el (21 (2} ek {2k el el (21 2]
oi<|o|l<|]ol<]Oo|<|]O|<|O|<|O|<|O|<|DiI<|O|<|O|<|O|Z|T|T|T|T|TIT|T|TITIT|ITI<|TIT[TIT|T|T|T|IT|ITIT|TITI<

PN X@N

* Accessibility during repair may require removing an external wood siding for all hightighted members.
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Table A15: The Inspection of Area A, Column Line: 291/2

Member T/C |HVD fLs |Ss|R |Es* Bsc |D Remarks
AB X X@B-
BC
CD
DE
EF
FG
GH
HI
IJ
JK
KL
LM
MN
NO
oP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
2C
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN X@N
* Accessibility during repair may require removing an external wood siding for all highlighted members.

Purlin on joint K is severely decayed

X X@N

X@B
X X@B
X Fractured

X@E

X@K

Xem X@M

oo d|o]H|od{o]H 0o {o]F|olHo]|lojA|aH]aH] 1|« ]oololojojololololoiolololo
OI<|I0iIKI0|IK<|0 K109 || <|O << |o|<|O|<|o|lx|xjz|xzixz|z|iz|(z|iz|T|Z|zIK|T|Iz|ziT|z|(z|ziT|TITiTiT|<
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Table 16: The Inspection of Area A, Column Line:

30

Member

T/C

H/V/D

Ls

Ss

R |Es*

Bsc

Remarks

AB

X

X@B

BC

X

CD

X

DE

EF

FG

GH

Hi

IJ

JK

KL

LM

MN

NO

X@N

oP

PQ

QR

RS

ST

Catwalk is placed along E-W direction

TU

uv

VW

WX

XY

YZ

X@Z

ZA

BZ

X@B@Z

ZC

cY

YD

DX

XE

EW

WF

FV

VG

GU

UH

ul

IT

TJ

JS

SK

KR

RL

LQ

QM

MP

X

PN

IR P R I R Pl Pl el Rl P Rl R E Rl e E Rl E Bl B E B i il el [f) (e (o) [f) (o) [e) (2] o) (2} (g} [ () (=] [e]

UI|OI<1OIK|I0IK<|OIKIOIKIOIK9IK|OIKI0IKIOIK|OIT|T|Z|IT|TIT|T|T|T|IT|T|T|I<|T|T|T|T|Z|T|ZT|T|TiTIT|T|I<

X@N

* Accessibility during repair may require removing an external wood siding for alt highlighted members.
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Table A17: The Inspection of Area A, Column Line: 30 1/2 _
Member T/C |[HV/ID |ts |Ss [R |Es* Bsc |D Remarks
AB X X@B "
BC
CD
DE
EF
FG
GH
HI
IJ
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ui
iT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN X@N
* Accessibility during repair may require removing an external wood siding for all highlighted members.

Purlin on K is decayed and bent

X X@N

X X@B8Z

X

—Hlol4dlo[djo[djo[lold]lol=H{o|1o]=lo=HioA|o]ai3 3|3 3333133000 0000000000
ol<lol<|ol<|oi<|ol<]|o|<|ol<io|<|ol<]o|«<|ol<|olz|z|z|z(z|z|Z(z{ziT|T|T|(<|T|T|T|T|T|T|T|T[(Z|Z|T|T i<
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Table A18: The Inspection of Area A, Column Line: 31

Member T/C [HV/D |Ls |Ss |R |Es* Bsc |D Remarks

AB X

BC

CD

DE

EF

FG

GH

all

IJ

JK

KL

LM

MN

NO

oP

PQ

QR

RS

ST

TU

uv

VW

WX

XY

YZ

ZA

BZ X@B

ZC

CcY

YD

DX

XE

EW

WF

FV X@v

VG

GU

UH

Ui

IT

TJ

JS

SK

KR

RL

LQ

QM X@M X

MP

oA jo Ao IO A IO H (oo d]oid[o oo =1 ]a= 1910 [olofoiolooololoolololo
Oi|9IK|O<K|oI<|oK|Oo<jg|<|oi<|o|<|oi<|oi<|o|z|z|z|z]x(ziz|ziziz]zizl<[ZzIziz|Z iz iz = Ti<

PN X@N

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A19: The Inspection of Area A, Column Line: 311/2

Member T/C |HNV/ID JLs |Ss |R |ES” Bsc |D Remarks
AB X X@B
BC
CcD
DE
EF
FG
GH
HI
IJ
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
CcY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN T

X@0

Hio[djoid[oj4i0H oI« |[a]A1|= 32 [H]FIO0010]0]10|0]00|0|0]0]0i0

(9]

X

<|O|I<|O|<{O|<|O|<|D|<|U|<|juiK|ui<|g|<|ol<jo|xz|z|z|z|z|T|T (T[T ZT|T|T|<|T|IZ|X|T|Z|T|{T|T|T|T|T|T|<

ojllolH[{o|H {01304

X

=}

X@N

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A20: The Inspection of Area A, Column Line: 32

Member 7c |HvD s |ss |R [Es* Bsc D Remarks

AB X

BC

cD

DE

EF

|FG

GH X@H

Hi

IJ

JK

KL

LM

MN X@N o

NO

oP

PQ

QR

RS

ST

TU

uv

VW

WX

XY

YZ

ZA

BZ

ZC

cY

YD

DX

XE

EW

WF

FV

VG

GU

UH

ul

IT

T4

JS

SK

KR

RL

LQ

QM

MP

—CO—IO—IO-iO—IO—lO—IO—lO—lO—IO—IOH—I—I-—I—l—l—l—l—l—l—l—l—IOOOOOOOOOOOOOO
oi<jo|<[o|<|o|<|]oi<|]o|<|o|<|oi<|Oo|<|]o|<lo|<[o]x=iz|ZizIz =z =iz =T I< [Tz Iz [z T I T T i I= [T = l<

PN en .

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A21: The Inspection of Area A, Column Line: 321/2
Member T/Cc |HvD  fs Iss |R |Es* Bsc |{D |Remarks

AB X
BC
CD
DE
EF
FG
GH
2l
IJ
JK
KL
LM
MN
NO
oP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
zCc
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
Js
SK
KR
AL
LQ
aMm
MP
PN X_| IxeN:

* Accessibility during repair may require removing an external wood siding for all highlighted members.

X

X X@B

HMRIEIRI IR EIRIEIBIEI R IR EIRIEI R G R I R I R R B I e Rl el ]l il bl el (el (o2 (el (2l (2l (ehivl (el (e (2divl (22 e
pi<lo|<|o|<|ol<]joi<loi< oK< |[Oi<|O|<jO|<|O|Z|Z|z|[Z|F|TiT|T|T|T|T|XI<|T|T|T|T[(T|T|Z|T|TiT|T|T|<
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Table A22: The Inspection of Area A, Column Line: 33

Member

T/IC

HV/D,

ILs

Ss

R

Es*

Bsc

D

Remarks

AB

X

BC

X

CD

X

DE

EF

FG

GH

Hi

J

JK

KL

LM

Serious. Purlins L&M decayed from leak

MN

NO

oP

PQ

QR

RS

ST

ANREERER

ZC

CcY

X@cC

YD

X@D

DX

XE

EW

WF

FV

VG

GU

UH

X@H

Ul

IT

TJ

JS

SK-

KR

RL

LQ

QM

MP

PN

IR I IR I I Bl R B I R BRI I I I BRI IR R R R R B R R R R S R I R I R R BRI R R R R Rl R R (51 e)

D<O<Q<U<U<U<U<U<O<U<U<UIIIIIIIIIIII<IIIIIIIIIIII<

XaN

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A23: The Inspection of Area A, Column Line: 33 1/2
Member T/C {HN/D s [Ss|R |Es* Bsc {D |Remarks

AB X
BC
CD
DE
EF
FG
GH
Hi
IJ
JK
KL
LM
MN
NO
OoP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
CcY
YD
DX
XE
EW
WF
FV
VG
GU
UH
ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN D
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X@B

X@K X

XeM

<|OI<|OI<|10|I<I0OI<]0IK10|<|0 <0< |U<|Ol<|o|T{TiTiT|x|T|T|IT|T|Tix|T|I<|T|xzizi=|T|xTiz|T|T|iZ|T|T|<

lelmliolmlelmielsl(olmlol it liol el al el ol il Rl Rl Rl Rl iRl E Rl Sl El [P e o) (o) e el o) (el el e e 1 [e) [e]]e)
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Table A24: The Inspection of Area A, Column Line: 34

Member T/C |HNV/D |Ls |Ss|R |Es” Bsc |D  [Remarks

AB
BC
CD
DE
EF
FG
GH
HI
1J
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
Uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X X@B Fractured

X Fractured

= Y IR IR IR IR IR BRI IR S R I R EI R B Bl B E Bl B S Rl R Rl E R sl s s (sl (el il (sl (2disd Isd 2 ina iy
oi<lol<|ol<lol<|ol<|[o|<|o|<io|<loi<iol<lol<|o|z|z]z|T|z]xz|T|Z|IT|T|T|TI<|ZTIT|T|T|T|(TIT|(T|T|T|T|Ti<
x
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Table A25: The Inspection of Area A, Column Line: 34 1/2
Member T/C |HNV/D Ls |Ss |R |Es” Bsc |D Remarks

AB
BC
CD
DE
EF
FG
GH
Hi
IJ
JK
KL
LM
MN
NO
opP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
zC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN X@N
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X@B&Z

X X Outer member is repaired, inner is split

X X OQuter member is repaired, inner is split

X

X@M

X

—A{oldjoAloldlol-H[old4loAd{oi+[olHlold|o]loia[AlA[H[A[3 |3 |1 OO0 I0 |00 [OO[OI0I0I0I0O
ol<|ol<iol<lol<|o|<|ol<|olio|<|ol<io|<io|<lo|z]z(z|(z]T|Z|T|Tiz|T|(T|TI<|T|T|T|T|T|T|T|TIT|T|T|T|<




USACERL TR 99/26 15

Table A26: The Inspection of Area A, Column Line: 35

Member T/IC (HV/D JlLs |Ss|R |Es* Bsc |D [Remarks

AB X
BC
CD
DE
EF
FG
GH
Hi
IJ
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN X@N
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X@B

X X@C

X X QOuter member is repaired, inner is split

=H|O|HO]HOHIoFIo[H|olH oo |o[Hio o3[ HH = HIooooololololololoololo
OO0 |<|0|<|Oi<|U|<|O|<|oi<|o|<|o|<|O|<o|<|o[zlz(T|T|T|T|z{z|zIzIT|z|<[xziz(ziz(xzizIxiziz(=ix]=(<
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Table A27: The Inspection of Area A, Column Line: 35 1/2
Member T/C |HNV/D |Ls [Ss |R |Es” Bsc |D |Remarks

AB
BC
CD
DE
EF
FG
GH
HI
J
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
ul
T
TJ
JS
SK
KR
RL
LQ
QM
MP
PN D X X@N
o  Accessibility during repair may require removing an external wood siding for all highlighted members.

X@B -

<|OIKI0O< |00 <] O|I<|0|< U< <K< |olT|T{iZT|T|T|Z|Z|Z|Tiz|T|z|<|Tz|zix|z|T(T|z|TZ|T|ZT|T(Ti<
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Table A28: The Inspection of Area A, Column Line: 36
Member T/C |HV/D |Ls |Ss |R |Es” Bsc |D |Remarks

AB X
BC X
CD
DE
EF
FG
GH
HI
J
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
ui
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN
* Accessibility during repair may require removing an externa! wood siding for all highlighted members.

X

X@B

X Fractured

X

mllelitlelinlelinlelinlelial el i el i el i el R iR B I I Rl e el R R ) B 1 R ) R 1 I R R R =) [e)
OO IKj0|I<lO|<| oK |I<|o|<{o|<|jo|<|o|<|oil<{olxz|z|TiT|[T|(z|Z|z|T|x|ixizI<[Z|z|xz|z]|ziziTiz|z|z|z]zi<
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Table A29: The Inspection of Area A, Column Line: 36 1/2
Member T/C [H/V/D Ls |Ss {R |Es* Bsc |D Remarks

AB
BC
CD
DE
EF
FG
GH
HI
1J
JK
KL
LM
MN
NO
OP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
CcY
YD
DX
XE
EW
WF
FV
VG
GU
UH
Ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
PN
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X@8 X  |Decay in lower section of BZ
X |[X@C

X@D

Fractured

<[OIKOIKIOIK|10(K10I<K|0|IK|10|<|[0O<1OK|OIK|O|ZIT|(IZ|IZTIZT|Z|Z|Z{Z|Z|T|T|j<|Z|IZ|T(X|T|T|T|Z|T]|T|{T|T|<
>

OO H[O|HO(HAIO]H OO OO |H|IO[AO A AT oololololo|oo|o[olololo]|o
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Table A30: The Inspection of Area A, Column Line: 37 -
Member T/C |HV/D |Ls |Ss|R |Es* Bsc [D |Remarks

AB X
BC
CD
DE
EF
FG
GH
HI
IJ
JK
KL
LM
MN
NO
OoP
PQ
QR
RS
ST
TU
uv
VW
WX
XY
YZ
ZA
BZ
ZC
cY
YD
DX
XE
EW
WF
FV
VG
GU
UH
ul
IT
TJ
JS
SK
KR
RL
LQ
QM
MP
"|PN X@N
* Accessibility during repair may require removing an external wood siding for all highlighted members.

X

<IOI<|O <0 |IKj|OIC|0|<|OI<]OK|O|(<|O|<|ol<|o|x|T|TiT|T|TiT|Z|T|T|Z|T|<|x(T|x (T |T|T|Z|T|T|TI<
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Table A31: The Inspection of Area A, Column Line: 37 1/2

Member Tc [HVD s iss|mr [Es* Bsc |D Remarks

AB X ' X@B |Leakage

BC

CD

DE

EF

FG

GH

HI

J

JK

KL

LM

MN

NO

oP

PQ

QR

RS

ST

TU

uv

VW

WX

XY

YZ

ZA

BZ X@B X@B

ZC

CY

YD

DX

XE

EW

WF

FvV

VG

GU

UH

Ul

IT

TJ

JS

SK

KR

RL

LQ X

QM

<|IOIK<I10IKI0I<| 0K OIKI10IK|10IK IO IKJOIK|UIK|OIT|T|T|ITIT|ITIT|Z| T T T | X|I<|{T|T|XT]T|TIT|T|T|T|T|T|T|I<

MP X

—lO—lO—lO—iO—IO—iO—iO—iO—IO—!O—IO—i—I—I—(H—I—i—l-i—i—i—l—lOOOOO(")OOOOOOOO

PN D

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Table A32: The inspection of Area A, Column Line: 38

Member T/IC |[HWV/D |Ls |Ss |R |Es* Bsc Remarks

AB X Damage form Leakage from ceiling and sides

xXi{x{o

BC X

CD

DE

EF

FG

GH

HI

W

JK

KL

LM

MN

NO X@N X

oP

PQ

QR

RS

ST

TU

uv

VW

WX

XY

YZ

ZA

74 X@B X |Leakage from ceiling, & Fractured

ZC

cYy

YD

DX

XE

EW

WF

FV

VG

GU

UH

Ui

IT

TJ

JS

SK

KR

RL

LQ

QM

MP X

=[O H (oo 0oH|o | H[oH ool [0 [o A= Ao o olololololololoioololo
OI<|I9I<{OiI<|]O|I<Kj0(<0|<|ol<lD|<|O|<|O|<jO|<|o|lxizix|T|TITITiTixzizlz|zi<|zITIZ|z|z|zziziziziz(zi<

PN Fractured

* Accessibility during repair may require removing an external wood siding for all highlighted members.
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Appendix B: Inspectioh Tables for Area B
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Table B1: The Inspection of Area B, Column Line: 39, Section CA

Member T/IC HV/D |[Ls |Ss |R Es Bsc D Remarks
CcT T D X

QG C Y X@G

HP T \ D

Column line 39 to 45 are exposed to chemical. Minor Decay is observed

Table B2: The Inspection of Area B, Column Line: 40, Section CA

Member T/IC HV/D |Ls [Ss |R Es Bsc D Remarks
NO T H X

OP T H X

QR T H X

RS T H X

ST T H X

10 C \ X

Multiple pipes are supported by diagonal chords along the E-W direction.

Table B3: The Inspection of Area B, Column Line: 42, Section CA

Member T/C HV/D |Ls [Ss |R Es Bsc D Remarks
KL ] \ X X

ER T D X -

OJ T D X

Table B4: The Inspection of Area B, Column Line: 43, Section CA

Member T/C HvV/ID |Ls {Ss |R Es Bsc D Remarks
KL C \ X

LN T H X

NO T H X

OP T H X

Minor cracks along top & lower horizontal chords.

Table B5: The Inspection of Area B, Column Line: 44, Section CA

Member T/IC HV/D |Ls [{Ss |R Es Bsc D Remarks
KL c N X

LN T H X

oP T H X New member is provided on South side
PQ T H X New member is provided on South side
QR T H X New member is provided on South side
Pl T D X :

oX] T D X

NK T D X
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Table B6: The Inspection of Area B, Column Line: 46, Section CA

Member T/IC HV/D |[Ls [Ss |R Es Bsc D Remarks’
TD C \' X
SE C \' X
FQ T D X
QH T D X X
NK T D X
Table B7: The Inspection of Area B, Column Line: 47, Section CA
Member T/C HNV/D |Ls |Ss (R Es Bsc D Remarks
CT T D X
TD C \' X
DS T D X
SE C Vv X
NK T D X
Table B8: The Inspection of Area B, Column Line: 48, Section CA
Member T/IC HV/ID |[Ls |Ss |R Es Bsc D Remarks
TD C \' X
Table B9: The Inspection of Area B, Column Line: 49, Section CA
Member TIC HV/D |Ls |Ss [R Es Bsc D Remarks
DS T D X
ER T D X
1QG C \' X
HP T \' X
QJ T D X
Table B10: The Inspection of Area B, Column Line: 50, Section CA
Member T/IC HVID |Ls |Ss [R Es Bsc D Remarks
D C Vv X
QG - {C \ X
HP T \ X
[oX] T D X
Table B11: The Inspection of Area B, Column Line: 51, Section CA
Member T/IC HV/ID |[Ls |Ss |[R Es Bsc D Remarks
CT T D X X
SE ] \ X
ER T D X
HP T Vv X X@P
10 C \' X X@0
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Table B12: The Inspection of Area B, Column Line: 53, Section CA

Member T/C HV/D |Ls [Ss |R Es Bsc D Remarks
DS T D X

RF C \ X

Pl T D X

JN C \ X@N

Table B13: The Inspection of Area B, Column Line: 54, Section CA

Member T/C HVID |Ls |Ss |R Es Bsc D Remarks
LN T H X

CT T D X@T

DS T D X

ER T D X@R

RF C Vv X

NK T D X@N

Table B14: The Inspection of Area B, Column Line: 55, Section CA

Member T/C HNV/D |Ls {Ss R Es Bsc D Remarks
CT T D X@T

DS T D X

HP T \' X

10 C \' X

NK T D X@N

Table B15: The Inspection of Area B, Column Line: 56, Section CA

Member T)C |HVD |Ls |Ss |R Es Bsc D Remarks
FG C H X

GH C H X

DS T D X

ER T D X

RF C Vv X

Pi T D X

NK T D X

Table B16: The Inspection of Area B, Column Line: 57, Section CA

Member T/C HV/ID |Ls |Ss |R Es Bsc D Remarks
FG C H X

GH C H X

LN T H X

NO T H X

RS T H X .

ST T H X

8 T H X

DS T D X

Pl T D X
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~ Table B17: The Inspection of Area B, Column Line: 61, Section CA

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks

FG C H Purlin on G is cracked
GH C H Purlin on H is cracked
Hi C H Purlin on | is cracked

Column line 61 is covered by a dropped ceiling

Table B18: The Inspection of Area B, Column Line: 62, Section CA

Member T/IC HV/D |[Ls ISs |R Es Bsc D Remarks
KL C \ X
SE C Vv X
[re C Vv X
QG C \ X X@Q
HP T \' X
QJ T D X
JN C \ X
Table B19: The Inspection of Area B, Column Line: 63, Section CA
Member T/C HV/D [Ls [Ss (R Es Bsc D Remarks
DE C H Purlin on E is cracked through 64
Hl C H Purlin is cracked
IJ C H Purlin on 1 is cracked
FQ T D X
QH T D X
HP T \Y X
Pl T D X
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Table B20: The Inspection of Area B, Column Line: 39, Section EC

Member T/C HV/D |Ls [Ss |R Es Bsc D Remarks

TD C \ X ‘ Stitch bolt is provided

DS T D X@S

ER T D X X@R X Joint R is decayed & fractured
0J T D X

Table B21: The Inspection of Area B, Column Line: 40, Section EC

Member T/IC HV/ID |[Ls |Ss |R Es Bsc D Remarks

EF C H X

FG C H X

10 C 3 X Stitch bolt is provided
JIN C \ X

Table B22: The Inspection of Area B, Column Line: 41, Section EC

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks

CT T D X@T

10 C \ X X@0 Stitch bolt is provided
JN C \ X@N

Table B23: The Inspection of Area B, Column Line: 42, Section EC

Member T/IC HVv/D jLs |Ss (R Es Bsc D Remarks

BC C \i X

ST T H X

B T H X

SE C \ X Steel rod is provided
RF C Vv X

QH T D X

JN C \ X Steel rod is provided

Table B24: The Inspection of Area B, Column Line: 43, Section EC

Member

T/IC

HNV/D

Ls

Ss

R

Es

Bsc

D

Remarks

DE

FG

HI

1J

JK

RS

ST

B

XK XAX XXX XX

TD

QG

Stitch bolt is provided

Pl

Steel rod is provided

JN

oldjojol+d{d[olooolo

<l OIKIK|T|Z|T|T(T|T|(T|T

X@N
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Table B25: The Inspection of Area B, Column Line: 44, Section EC

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
BC C \ X

CT T D X

DS T D X X@S

10 C i X@0

Table B26: The Inspection of Area B, Column Line: 46, Section EC

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
OP T H X

CT T D X@T

DS T D X@S- =

ER T D X

RF C \ X

QG C \ X

Pl T D X

10 C \i X

OJ T D X

NK T D X@N

Table B27: The Inspection of Area B, Column Line: 47, Section EC

Member TIC HV/D |Ls |[Ss |[R Es Bsc D Remarks
ST T H X

TD C \ X

HP T \ X

Table B28: The Inspection of Area B, Column Line: 48, Section EC

Member T/IC HV/ID |Ls |Ss |R Es Bsc D Remarks
QR T H X

ST T H X

B T H X

CT T D X

ER T D X

RF C \ X

QH T D X

oJ T D X

NK T D - X X@N

Table B29: The Inspection of Area B, Column Line: 49, Section EC

Member T/C HV/D |Ls |Ss |[R Es Bsc D Remarks
RS T H X

ST T H X

TB T H X

CT T D X

ER T D X

RF C Vv Chord RF is bent
QG C \Y X@G

QH T D X X@Q

HP T \'4 X
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Table B30: The Inspection of Area B, Column Line: 50, Section EC

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
LN T H X

NO T H X

DS T D X

HP T \ X

10 C \ X@0

QJ T D X

JN C \ X@N

Table B31: The Inspection of Area B, Column Line: 51, Section EC

Member T/C HV/D |{Ls |Ss |R Es Bsc D Remarks
IJ C H X X
JK C H X

NO T H X
OP T H X
D C \ X

DS T D X@8S

RF C \' X

FQ T D X

QG C \ X

QH T D X

0J T D X
JN C \ X

NK T D X

Table B32: The Inspection of Area B, Column Line: 53, Section EC

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
TD C Vv X

SE C \ X

ER T D X

QG C \ X@Q

QH T D X

JN C \' X

Table B33: The Inspection of Area B, Column Line: 54, Section EC

Member TIC HVD jLs |Ss |R Es Bsc D Remarks

KL
CT
DS
SE
ER
RF
10

JN

>X|x|x

>

X@0
X@N

OloloHoH]IH|0
<|<|<|OI<{o|jo|<
>
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Table B34: The Inspection of Area B, Column Line: 55, Section EC

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
BC C \'] X

CT T D X

RF C \' X

QG C \ X X@G

Table B35: The Inspection of Area B, Column Line: 56, Section EC

Member T/C HV/D |ls |Ss |R Es Bsc D Remarks
PQ T H X

DS T D X

RF C \J X

FQ T D X

10 C \'/ X

NK T D X

Table B36: The Inspection of Area B, Column Line: 60, Section EC

Member T/C HV/D |Ls {[Ss |R Es Bsc D Remarks
Hl C H X

IJ C H Purlin on J is cracked
RF C \ X

HP T \ X X@H

Column line 60 is covered by a dropped ceiling, but inspection has been performed using boom lift.

Table B37: The Inspection of Area B, Column Line: 61, Section EC

Member T/IC HV/ID |Ls [Ss |R Es Bsc D Remarks
EF C H Purlins on E & F are cracked
GH C H X X

HP T Vv X

Table B38: The Inspection of Area B, Column Line: 62, Section EC

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
SE C v X

ER T D X

FQ T D X X

QH T D X

Table B39: The Inspection of Area B, Column Line: 63, Section EC

Member T/C HV/D |Ls [Ss |R Es Bsc D Remarks
FG C H Purlin on G is cracked -
IJ C H X

JK C H X

KL - C Vv X

LN T H X

NO T H X

Pl T D X

oJ T D X

JN C \'/ X

NK T D X

Purlins on column line 62 to 64 are required to be inspected and repaired.
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Table B40: The inspection of Area B, Column Line: 39, Section GE

Member T/IC HV/D |Ls |Ss |R Es Bsc D Remarks

CT T D X@T

TD C \Y X Stitch bolt is provided
DS T D X Steel rod is provided
ER T D X Steel rod is provided
RF C \ X

QH T D X

Pl T D X Steel rod is provided
0J T D X Steel rod is provided
NK T D X

Table B41: The Inspection of Area B, Column Line: 40, Section GE

Member T/C HvVID |Ls |Ss |R Es Bsc D Remarks

CT T D X@T

RF C )Y X

FQ T D X

QH T D X X@H

10 C Vv X

JN C \Y X@N

Table B42: The Inspection of Area B, Column Line: 47, Section GE

Member T/IC HV/D |Ls [Ss |R Es Bsc D Remarks

SE c v X

RF C \Y X X Decayed and fractured
FQ T D X X Decayed and fractured
QG Cc Y X

10 Cc \Y X

Table B43: The Inspection of Area B, Column Line: 48, Section GE

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
QR T H X X
RS T H X X
ST T H X X
TB T H X@B

CT T D X

TD C \' X

SE C \'/ X

ER T D X@R

Pl T D X

OJ T D X

NK T D X@N
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Table B44: The Inspection of Area B, Column Line: 49, Section GE

Member T/C HV/D |Ls [Ss |R Es Bsc D Remarks
ST T H X

B T H X

D C \'J X

SE C \ X

Table B45: The Inspection of Area B, Column Line: 50, Section GE

Member T/C HVID iLs [Ss |R Es Bsc D Remarks
CT T D X

Pl T D X

0J T D X

NK T D X

Table B46: The Inspection of Area B, Column Line: 51, Section GE

Member T/IC HVID JLs |Ss |R Es Bsc D Remarks
BC C \' X

CT T D X@T

DS T D X@8

QH T D X

NK T D X@N

Table B47: The Inspection of Area B, Column Line: 53, Section GE

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
D C Vv X

ER T D X

FQ T D X X

QG C \ X

QH T D X

Pl T D X

10 C \Y X@0

QJ T D X@J

NK T D X@N

Table B48: The Inspection of Area B, Column Line: 54, Section GE

Member T/IC HV/ID |Ls |Ss |R Es Bsc D Remarks
oP T H X

SE C Vv X

RF C \ X

QH T D X

10 C \ X Steel rod is provided
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Table B49: The Ihspection of Area B, Column Line: 55, Section GE

Member T/C HV/D |Ls {Ss |R Es Bsc D Remarks
DS T D X

ER T D X@R

QH T D X

Pl T D X@ |

10 C \ X@|

0J T D X@0

Table B50: The Inspection of Area B, Column Line: 56, Section GE

Member T/C HVID |Ls [Ss |R Es Bsc D Remarks
SE C \Y X X@E

ER T D X

HP T Vv X

0J T D’ X

Table B51: The Inspection of Area B, Column Line: 57, Section GE

Member T/IC H/V/D |Ls |Ss R Es Bsc D Remarks
BC C \' X

RS T H X

CT T D X

SE C \V X@E

QH T D X

HP T \ X@P

10 C \ X@ 0

Table B52: The Inspection of Area B, Column Line: 58, Section GE

Member T/C HVID |Ls |Ss |R Es Bsc D Remarks
CT T D X

DS T D X@S

ER T D X@R

10 C Vv X@0

0J T D X@J

Side of truss is covered by a wooden panel wall.

Table B53: The Inspection of Area B, Column Line: 59, Section GE

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
LN T H X

NO T H X

CT T D X

DS T D X

ER T D X X@R

QG C \ X@G

QH T D X

Pi T D X@!

10 C \ X
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Table B54: The Inspection of Area B, Column Line: 60, Section GE

Member TIC

H/N/D

Ls

Ss

R

Es

Bsc

D

Remarks

HI

CT

DS

ER

RF

QG

XXX | X[ XX

QH

HP

X@P

oJ

R EIEE

NK

Oi0|<|o|<|<|Oloio|xT

X@N

Table B55: The Inspection of Area B, Column Line: 61, Section GE

Member T/C

H/V/ID

Ls

Ss

Es

Bsc

D

Remarks

IJ

Purlin on top is cracked

RS

ST

TB

Pl

XX |X|*x

0oJ

X@0

RIEIEIEIEIEIR)

JN

<|OJO|T|T|T|T

X@J

Table B56: The Inspection of Area B, Column Line: 62, Section GE

Member T/C HV/D |Ls [Ss |R Es Bsc D Remarks

DE C H Purlin on E is cracked
FG C H Purin on G is cracked
DS T D X@$§

SE C \ X@E

FQ T D X@Q

QG C \ X@G Joint Q is decayed

Table B57: The Inspecﬁon of Area B, Column Line: 63, Section GE

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks

BC C Vv Purlin on C is cracked
CD C H Purlin on C is cracked
DE C H Purlin on E is cracked
EF C H Purlin on F is cracked
Hi C H Purlin on H is cracked
I c |H X

JK C H X

FQ T D X

QG C Vv Significant decay at joint Q
NK T D X
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Tahle B58: The inspection of Area B, Column Line: 39, Section IG

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks

GH = C H X

DS T D X

ER T D X Steel rod is provided
FQ T D X

QG C \ X X@Q

QH T D X X@Q&H H is not accessible
HP T \ X X@H&P H is not accessible
P T D X Steel rod is provided for repair
10 C \ X@0

0OJ T D X@0

NK T D X@N

Table B59: The Inspection of Area B, Column Line: 40, Section IG

-{Member T/C HV/ID jLs [Ss |R Es Bsc D Remarks
JK C H X Fracture at mid section
ER T D X Steel rod is provided
FQ T D X
PI T D X Steel rod is provided
OJ T D X@J

Table B60: The Inspection of Area B, Column Line: 46, Section IG

Member T/IC HV/D |Ls i{Ss |R Es Bsc D Remarks

CT T D X@T

ER T D X

FQ T D X X@Q

QH T D X@Q

P T D X ] Steel rod is provided
NK T D X@N

Table B61: The Inspection of Area B, Column Line: 47, Section IG

Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks

NO T H X

RS T H X Decay due to chemical deterioration
SE C \ X

Pl T D X@P

0J T D X

NK T D X@N

Column line 47 to 51 are exposed to chemicals, some of chord members have decayed

Table B62: The Inspection of Area B, Column Line: 48, Section IG

Member T/C HV/D |Ls |[Ss |R Es Bsc D Remarks

CT T D X@T

ER T D X : Steel rod is provided

RF C \' X X@R Stitch bolts are provided
FQ T D X@Q

QG C \i X@Q

QH T D X

10 C Vv X@0 -

0J T D X@J

NK T D X
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Table B63: The Inspection of Area B, Column Line: 49, Section IG

Member

T/C

H/V/ID

Ls

Ss

R

Es

Bsc

Remarks

HI

X

JK

X

NO

opP

PQ

™

DS

ER

Steel rod is provided

RF

HP

X@°r

10

X@0

0J

N RIEIGI EIEIREIGIEIGIE

OIKIKIKIO|OIK|T|T|T|T|E

X

Table B64: The Inspection of Ar

ea B,

Column Li

ne: 50, Section G

Member

T/C

H/V/ID

Ls

Ss

R

Es

Bsc

Remarks

BC

Experienced leakage from ceiling

GD

Experienced leakage from ceiling

DE

Experienced leakage from ceiling

EF

Experienced leakage from ceiling

CT

X@T

TD

X@T

DS

X@s

RF

Stitch bolts are provided

Pl

mlielimtielini(ol(eliel(e]

oi<io|<|jo|TiT|T|<

Steel rod is provided

Table B65: The Inspecti_on of Area B,

Column Li

ne: 51, Section IG

Member

T/IC

I
2
Q

Ls

Ss

Es

Bsc

Remarks

BC

Experienced leakage from ceiling

CD

X

Experienced leakage from ceiling

DE

X

Experienced leakage from ceiling

EF

X

Experienced leakage from ceiling

FG

Experienced leakage from ceiling

PQ

RS

ST

1D

SE

Stitch bolts are provided

ER

Steel rod are provided

Pl

10

X@90

JN

<|<|lglo|<K|<|TiX|T|T|TiT|T|<

X@N

NK

—H[ojojd[lolojd]d oo |o|o]|o

D

X@N

Bottom of the east side of column 51 is split.

Table B66: The Inspection of Area B, Column Line: 53, Section IG

Member

T/C

H/V/D

Ls -

Ss

R

Es

Bsc

Remarks

CcD

X

CT

X@eT

DS

Steel rod is provided

SE

X@s

P

0OJ

T[={ol= =0

ojo|<|o|lo|x

Steel rod is provided
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Table B67: The Inspection of Area B, Column Line: 54, Section IG

Member T/C HV/D |Ls [Ss [R Es Bsc Remarks
CcT T D X@T: ‘
DS T D X@S
FQ T D
QG C \i X
QH T D
10 C Vv X X@0
Table B68: The Inspection of Area B, Column Line: 55, Section IG
Member T/C HV/D |Ls [Ss |R Es Bsc Remarks
CT T D . X@T+
HP T \ X X@P-
Pi T D
{10 C \ X
NK T D X
Table B69: The Inspection of Area B, Column Line: 56, Section IG
Member T/C HV/D |Ls ([Ss [R Es Bsc Remarks
CT T D X
DS T D X@ S
ER T D X
QG C \ X
10 [ v X@0:
NK T D X
Table B70: The Inspection of Area B, Column Line: 57, Section IG
Member T/C HV/ID [Ls |Ss |R Es Bsc Remarks
GH ] H X
RS T H X
ST T |H X
TD C \ X
DS T D X Steel rod is provided
HP T \') X
10 C \ X@0 i
oJ T D X Steel rod is provided
JN C Vv X

Table B71: The Inspection of Area B, Column Line: 58, Section IG

Member

TIC

H/V/D

Ls

Ss |R

Es Bsc

Remarks

GH

HI

NO

DS

SE

XXX IX|X

FQ

Steel rod is provided

Pl

S=joHAo[o

OIOI<|O|F|T|T

x
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Table B72: The Inspection of Area B, Column Line: 59, Section IG

Member T/C HV/D |Ls |Ss (R Es Bsc D Remarks
HI C H X Minor decay observed
J C H X Minor decay observed
JK C H X Minor decay observed
RS T H X
ST T H X
TB T H X
CT T D X . Steel rod is provided
DS T D X Steel rod is provided
SE C \' X X
ER T D X@R 2
QH T D X Steel rod is provided
Pl T D X
Table B73: The Inspection of Area B, Column Line: 60, Section IG
Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
DS T D X
QH T D X .
Pi T D X X Steel rod is provided
- Table B74: The Inspection of Area B, Column Line: 61, Section IG
Member T/C HV/D |Ls |Ss |R Es Bsc D Remarks
FG o] H X
Hi C H X
SE C \' X
RF ] 3 X
QH T D X
NK T D X Split on lower member
Table B75: The Inspection of Area B, Column Line: 62, Section IG
Member T/C HV/D |Ls |Ss |R Es Bsc ~ |D Remarks
DE o] H X
EF ] H X
Table B76: The Inspection of Area B, Column Line: 63, Section IG
Member T/C HV/D [Ls {Ss |R Es Bsc D Remarks
CT T D X Fracture on lower section
SE C \ X
QH T D X
Pl T D X . - |Stee! rod is provided
oJ T D X Steel rod is provided
NK T D X Steel rod is provided
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Appendix C: Inspection Tables for Area C
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Table C1: The Inspection of Area C, Column Line: 46

Member T/C |HV/ID |Ls [Ss [R [Es Bsc |D |Remarks
GH C |H X

BD C |D X@B

VE c |V X@E

Si T |D X

RJ T D X :

QK T |D Xeaq

OM T |D X @0

Table C2: The Inspection of Area C, Column Line: 47

Member T/IC |[HV/D |Ls |Ss |[R |Es Bsc |D |[Remarks
VE c |V X

UF C |V X

SH Cc |V X

JQ c |V X@Q

PL T D X

OM T D X X@® O

Table C3: The Inspection of Area C, Column Line: 48

Member T/C |HV/D |Ls {Ss |R |Es Bsc D |[Remarks
JK C |H X

KL C |H X

DW cC |V X

DV T D X@V

VE C \'/ X

TG C v X

SH C |V X

Si T D X

iR cC |V X

JQ c |V X

LO cC |V X

OM T D X

Table C4: The Inspection of Area C, Column Line: 49 .
Member T/C |H/V/D |Ls |Ss |[R |Es Bsc D }Remarks
VE CcC v X

UF C |V X

SH C |V X

Si T D X

IR c |V X

PL T | xer

OM T D X X@g

Table C5: The Inspection of Area C, Column Line: 50

Member T/IC |[HNV/D |[Ls |Ss |[R |Es Bsc D {Remarks
DV T |p X @V

VE cC |V X

GS T D X

SH c |V X

Si T D X

JQ C v Xeq.

KP c v X@P
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Table C6: The Inspection of Area C, Column Line: 51

Member T/C |HV/D |Ls |Ss |R |Es Bsc |D |Remarks
DW C |V X

UF c |V X

FT T D X

TG c |V X

GS T D Lower portion of chord GS is fractured
SH cC |V X@$S

S T |D X

IR C |V X@R

JQ C |V X

QK T |b X@Q

KP c_|v X@P -

oM 7' |D X@0:

Table C7: The Inspection of Area C, Column Line: 53

Member T/C |{HV/D |Ls |Ss |R |Es Bsc |D Remarks
OP_ T |H X

PQ T |H X

QR T |H X

EU T |D X

IR C |V X

KP [\ X

PL T |D X@P

LO c |v X

oM T |p X X@0

Column 53-A shows severe decay and is rusting at the base plate.
Table C8: The Inspection of Area C, Column Line: 54
Member T/C |[HV/D [Ls |Ss [R |Es Bsc D |Remarks
DW Cc |v X@Ww

UF C (v X

TG c |V X

PL T |p X@P

LO c v X

oM T b ' X@o

Table C9: The Inspection of Area C, Column Line: 55
Member T/C |[HV/D |[Ls |Ss IR |Es Bsc {D [Remarks
DV T |D X

EU T |D X

FT T |D X

TG c_|v X

GS T |D X

SH cC W X

S| T |D X

RJ T |D X

QK T |D X

KP c v X

PL T |D X

OM T |D X
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Table C10: The Inspection of Area C, Column Line: 56

Member T/C [HVD |Ls [Ss [R |Es Bsc D |Remarks
MN c |V X

oP T |H X

PQ T |H X

BD C |D X

DW c v X@W

DV T |D X@V

VE c |V X

EU T |D X

TG c |V X

Sl T |D X

RJ T {D X

PL T |[D X

LO Cc |V X

OM T |D X

Table C11: The Inspection of Area C, Column Line: 57

Member T/C |HVD [Ls |Ss [R |Es Bsc |D |Remarks
GS T |[D X

Sl T D X

Column line 57 is covered by a wall.

Table C12: The Inspection of Area C, Column Line: 62

Member T/IC |HV/D |Ls [Ss |[R |Es Bsc |D |Remarks
GH C |H X
RJ T D X
Column line is covered by a dropped ceiling.

Table C13: The Inspection of Area C, Column Line: 63
Member T/C |HIV/D |Ls |Ss |R |Es Bsc |D |Remarks
CD
DE
EF
FG
GH
HI

IJ
JK
KL
LM
DW
DV
EU
IR
RJ .
QK
LO

NXIX XXX XX XXX

XXX X

QOH[HIOH]FIOI0 00000 O 0|00
<|loloi<io|oi<|T|Z|T|T|T|T}T|T|T|T
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‘Appendix D: Inspection Tables for Area D
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Table D1: The Inspection of Area D, Column Line: 46

Member T/C |HV/ID |Ls |Ss |[R |Es Bsc D [Remarks

DE cC |H X

EF C |H X

FG G |H X

JK c |H X Experienced leakage from ceiling
KL Cc |H X

NO T H X Experienced leakage from ceiling
OP T H X Experienced leakage from ceiling
PQ T H X Experienced leakage from ceiling
ST T |H X '
CcwW C |D X@W

DW c |V X

DV T D X@Vv

FT T |D X@T

Sl T |D X

QK T |D X

PL T |D X

OM T D X /

Column line 46 has experienced leakage through the ceiling.

Table D2: The Inspection of Area D, Column Line: 47

Member T/C |[HV/D |Ls |Ss |[R_|Es Bsc D Remarks

FG C |H X

cwW c_|p X@w

VE C \ X

EU T D X@U

FT T  |D X@T

Sl T |ID X

PL T ID X@P

OM T |D X@0

Table D3: The Inspection of Area D, Column Line: 48

Member T/C [HVD [Ls |Ss |R [Es Bsc D |[Remarks

GH ¢ |H X

HI C |H X

CcwW c |D X@C

DV T D X X@D

VE C V' X@V

EU T D X@u

IR c v X

RJ T |D X

JQ Cc |V X

QK T |D X

KP Cc |V X X@Pr
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Table D4: The Inspection of Area D, Column Line: 49
Member T/C |HIVID |Ls [Ss |R |Es Bsc

CD X
HI
WJ
MN
NO
OP
PQ
QR
RS
DV
EU
Fr
GS X
Column line 49 has experienced severe damage from leakage.
A hollow column supports column line 49 directly under SH.

Table D5: The Inspection of Area D, Column Line: 50
Member T/C |[HVID [Ls |Ss |[R |Es Bsc
KL
LM
CwW
DW
DV
VE
FT
SH
Si
oM x@o
Table D6: The Inspection of Area D, Column Line: 51
Member T/C |IHV/D |Ls |Ss |[R |Es Bsc
GH
Hi
I
JK
KL
LM
NO
OoP
PQ
QR
RS
ST
CcwW
DV
IR
LO
oM

Remarks

RKIXKIXIX X XXX

XXX

gy pury pury g ey vy gy pey my rOY rSY (9103
ojojololz|z(ziziz|<|T[[T

o

Remarks

X@T Joint T is decayed

X
X

S eI GIEIRIGIGIE
S[o|<[O|<[O[<ID[T[E
bs
o

Remarks

Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling
Leakage damage from ceiling

XXX X[X[X|IX]|X]|X|X]|X]|X{|O

—IOO—iO—I—I—I—l—I—IOOOdOO
OI<|I<|O|OIT|T|T|T|T|IT|IZ|T|T|I]|IT|T
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Table D7: The Inspection of Area D, Column Line: 53

Member T/C |H/V/D |Ls |Ss |R [Es Bsc D |Remarks
BC Cc |V X

DV T D X@V

VE c [V X

EU T D X@u

FT T D X

SH C v X

JQ c v X@Q:

QK T D X@ Q-

PL T D X@P

OM T D X@0

Table D8: The Inspection of Area D, Column Line: 54

Member T/IC [HV/ID [Ls [Ss |R |Es Bsc D |Remarks
DV T D X@V '
EU T D X@Uu

SH c |V X

Column line 54 is hidden by a walt beginning at chord IR, hidding the chords to the East.

Table D9: The Inspection of Area D, Column Line: 55

Member T/C [HV/D |Ls [Ss |R |[Es Bsc D Remarks
CW C D X

DW c |V X

DV T D X@V

VE C \ X

EU T D X

Si T D X@S:

RJ T D X@R:

Column line 55 is hidden by a wall beginning at chord IR, hidding the chords to the East.

Table D10: The Inspection of Area D, Column Line: 56

Member T/C |HV/D |Ls |Ss |R |Es Bsc D Remarks
cw C |{D X@W

DV T D X @V

UF c |V X

FT T D X

GS T D X

SH c v X X@ S

Column line 56 is partially hidden by a wall.
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Table D11: The Inspection of Area D, Column Line: 62

Member

T/C

H/V/D

Ls

Ss

Bsc

Remarks

BC

X

EF

Purlin is cracked at F

FG

Purlin is cracked at F

N

Water leak along IJ

JK

Water leak along JK

KL

Minor cracking at L

LM

Minor cracking at L

CW

DW

DV

VE

EU

FT

X |X

GS

x

X@G

SH

X@H

Sl

IR

QK

KP

I RGPl Bl El Rl 2] ] (21 () (2] (2] (s (2] [e] [2) [9]

<|O<|OKiu|ojo|<|o|<|o|T|T|T|T|IT|TI<

XXX |IX

Column line 58 through 64 are covered by a dropped ceiling.
Inspection has been performed using boom lift.

Table D12: The Inspection of Area D, Column Line: 63

Member T/C |HV/D |Ls {Ss |R |[Es Bsc D [Remarks
RJ T D X
JQ Cc |V X
QK T |D X
KP C |V X

Column line 58 through 64 are covered by a dropped ceiling.
Inspection has been performed using boom lift.
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Appendix E: SAP90 Input and Output
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Qutput:
STRUCTURAL: ANALYSIS PROGRAMS
' ¢CSI / SAPY90 - - FINITE ELEMENT ANALYSLS
VERSION 5.41 OF SIRICTURES PAGE 1
Copyright (C) 1978-1994 PROGRAM: SAP90/FILE: trussa.F3F
EDWARD L. WILSCN c Wood Truss, Area A Secticns 22-38

All rights reserved
FRAME ELEMENT FORCES

t:

ELT LQOAD DIST 1-2 PLANE AXTAL
¢ Wood Truss, Area A Sections 22-38 1-3 FIANE AXTAL
¢ U.S.CERL ¢ 2Apr. 27 1998 ID COND ENDI SHEAR MMENT FORCE
¢ load Carbination=D.L+L.I+P.L system SHEAR MOMENT TCRO
=1 I e E L L LR R L LR R Rt il
1 .000 -2.012
joints .000 4.019 -203.614
1 x=0 y=0 z=0 100.000 1.829 88.775
13 x=1200 y=0 a=1,13 . 100.000 -2.012
14 x=0 y=120 Q wemeemeecee—ssemmecosoeo-omsmomesoecconnes
20 x=600 y=144 ¢=14,20 1 .000 29.482
26 x=1200 y=120 ¢=20,26 .000 1.546 -27.796
27 x=0 y=-288 z=0 70.604 .000 26.789
28 x=1200 y=-288 z=0 100.000 -.644 17.327
29 x=0 y=-282 z=0 100.000 ) 29.482
30 x=1200 y=-282 z=0 : T b e b bbbl
1 000 54.251
restraints .000 1.568 -30.411
27 »=1,1,1,1,1,1 . 71.582 .000 25.697
28 r=1,1,1,1,1,1 100.000 -.622 16.854
) 100.000 54.251
frame L R LR LD bl bl tiei it
me=10 nl=3 1 .000 71.905
1 a=78.76 i=830.6 e=1860 .000 1.209 -11.019
2 a=74.25 1i=1128.0 e=1860 55.186 .000 22.330
3 a=63.25 i=697.1 e=1860 100.000 -.981 .339
4 a=52.25 i=393.0 e=1860 100.000 71.905
5 &=30.25 i=76.26 e=1860 B meeeemcescoosesm-aaccecososemomomo oo
6 a=56.26 1i=593.2 e=1860 1 .000 83.268
7 a=36.26 i=158.8 e=1860 .000 1.182 -5.762
8 a=18.13 i=79.4 e=1860 53.953 .000 26.112
9 a=180 i=3375 e=1860 100.000 -1.008 2.894
10 a=90 i=1687.5 e=1860 100.000 83.268
1 wg=0,-0.0219,0 6 ---=ecme--mesemmasesceccm-smmme-ooeeooooesooen
2 wg=0.047,0,0 ‘ 1 .000 88.626
3 wg=0.0208,0,0 : ~.000 1.020 2.894
i 1 2 m=1 1r=0,0,0,0,0,0 nsl=1 ¢=11,1,1,1 46.558 .000 26.630
13 14 15 m=1 1r=0,0,0,0,0,0 mnsl=1 g=5,1,1,1 100.000 -1.170 -4.644
19 20 21 m=1 1r=0,0,0,0,0,0 nsl=1 o=5,1,1,1 100.000 88.626
25 114 m=2 1x=0,0,0,0,0,0 A L E e L L R R R R bbb
26 215 m2 1r=0,0,0,0,0,0 1 .000 88.631
27 316 m=3 1r=0,0,0,0,0,0 .000 1.162 -4.644
28 417 m=3 1r=0,0,0,0,0,0 53.060 .000 26.184
29 518 m=¢ 1r=1,1,0,0,0,0 100.000 -1.028 2.058
30 619 m=5 1r=1,1,0,0,0,0 100.000 ' 88.631
31 720 m=5 1r=1,1,0,0,0,0 L R e LR LR T LR LRl
32 821 =5 1r=1,1,0,0,0,0 1 .000 83.244
33 922 =4 1r-1,1,0,0,0,0 .000 1.053 2.058
34 10 23 m=3 1r=0,0,0,0,0,0 48.098 .000 27.390
35 11 24 ,=3 1r=0,0,0,0,0,0 100.000 -1.137 -2.108
36 12 25 m=2 1r=0,0,0,0,0,0 100.000 . 83.244
37 13 26 =2 1:=0,0,0,0,0,0 o S e L L Rt R
38 14 2 m=6 1r=0,0,0,0,0,0 1 .000 71.925
39 153 m=6 1r=0,0,0,0,0,0 .000 .988 -2,108
40 164 =6 1r=0,1,0,0,0,0 45.095 .000 20.160
41 17 5 m=6 1r=0,0,0,0,0,0 100.000 -1.202 -12.849
42 18 6 m=7 1r=1,1,0,0,0,0 100.000 71.925
43 197 m8 1r1,1,0,0,0,0 10 ~----e-mmmmmesemeecccssscm-eosaeomosonmoess
4 721 w8 1r-1,1,0,0,0,0 1 .000 54,241
45 822 m=7 1r1,1,0,0,0,0 .000 .575 20.452
46 923 m=6 1r=1,0,0,0,0,0 26.252 .000 27.999
47 10 24 =6 1r=0,0,0,0,0,0 100.000 -1.615 -31.555
48 11 25 =6 1r=0,0,0,0,0,0 100.000 54.241
49 12 26 m=6 1r=0,0,0,0,0,0 1] -----eeeeme-ecccsasccnammnceanoocmo oo
50 291 ™9 1r=0,0,0,0,0,0 1 .000 29.482
51 30 13 me9 1r=0,0,0,0,0,0 .000 .654 16.575
52 27 29 =10 1r=0,0,0,0,0,0 29.861 .000 26.339
53 28 30 m=10 1r=0,0,0,0,0,0 100.000 -1.536 -27.529
’ 100.000 29.482
LOADS 12 seeeememmmeme e eeoeowemmeemeoceooaoos
2121 1~ £=0,-3,0 1 .000 -2.012
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100.000 -4.021 -203.652 .000 -1.325 90.643
100.000 : -2.012 124.000 -1.325 -73.630
13 --eee-mmcc---esmsomccsssecoomonom oo m oo 124.000 -32.947
1 .000 -29.836 27 m--emeemicsmeeieooicmnieenm e
.000 1.906 -48.853 1 .000 -24.521
87.168 .000 34.214 .000 -.620 39.497
100.080 -.282 32.391 128.000 -.620 -39.864
100.080 -29.748 128.000 -24.521
B R R L LRt bbb bbb bbbt daiils 28 ----e-ececece-imcescanccmooeecanoo oo
1 .000 -55.330 1 .000 -17.116
.000 1.911 -54.186 .000 -.389 27.873
87.423 .000 29.368 132.000 -.389 -23.499
100.080 -.277 27.616 132.000 -17.116
100.080 -55.242 29 -----e-o-occiessemccommroncoom oo
15 ---eemeccocoo-esmmicssmnoomom o ne oo 1 .000 -9.633
1 .000 -73.215 .000 .000 .000
.000 1.580 -27.384 136.000 .000 .000
72.261 .000 29.702 136.000 -9.633
100.080 -.608 21.241 30 ----eecemcemseesniosmosc e
1 .000 -2.259
100.080 -73.128 .000 .000 .000
16 -------emcceccsosmesmsosesemeoaomooomn e 140.000 .000 .000
1 .000 -84.964 140.000 -2.259
.000 1.241 -16.527 31 semrmemeseescmmes-eesmmnnoce oo oo
56.751 .000 18.683 1 .000 4.585
100.080 -.947 -1.841 .000 .000 .000
100.080 -84.876 144.000 .000 .000
17 ------ee-cccimsmemsscomocecomoooonneeenonos 144.000 4.585
1 .000 -90.324 32 -----eesnomeeecnoe oo o
.000 1.182 -1.841 1 .000 -2.245
54.063 .000 30.112 .000 .000 .000
100.080 -1.006 6.961 140.000 .000 .000
100.080 -90.236 140.000 -2.245
18 --------es--cccesismesscecomananooooeea oo 33 -emm-emomesccmccmessemsceomoc oo
1 .000 -90.581 1 .000 -9.699
.000 .864 6.961 .000 .000 .000
39.494 .000 24.013 136.000 .000 .000 -
100.080 -1.325 -16.117 136.000 -9.699
100.080 -90.493 34 ---m-emeememicoiescccoom i e
19 -emmememooseeioccoensse e mn oo e 1 .000 -17.123
1 .000 -90.493 .000 .373 -25.868
.000 1.326 -16.117 132.000 373 23.379
60.655 .000 24.104 132.000 -17.123
100.080 -.862 7.111 35 s-em-emmeeccccscerenesconascseanoac oo
100.080 -90.581 1 .000 -24.453
20 ---meeesecsemeecsoccocomcaccom oot n s .000 .613 -39.476
1 .000 -90.241 128.000 .613 39.014
.000 1.000 7.111 128.000 -24.453
45.746 .000 29.989 36 --mmmmmeseeesccccsoiessusoosmonanoo oo
100.080 -1.188 -2.286 1 .000 -32.959
100.080 -90.329 .000 1.325 -90.584
2] -emmmmmeiesessenocsocesesemaccoonranso oo 124.000 1.325 73.759
1 .000 -84.852 124.000 -32.959
.000 .968 -2.286 37 m---meeseecssmserecsssnsscenmsacocommra e
44,252 .000 19.123 1 000 -38.759
100.080 -1.221 -14.952 .000 -.434 72.888
100.080 -84.939 120.000 -.434 20.848
22 m-mes-esesmecicsscesimccomconennommm e 120.000 -38.759
1 .000 -73.164 38 --m--em-essiessecseiosocsseen oo e
.000 .610 20.248 1 .000 46.712
27.916 .000 28.768 .000 -.345 27.994
100.080 -1.578 -28.165 156.205 -.345 -25.927 )
100.080 -73.252 156.205 46.712
K R e AAREEELE RS E bbbt ilieteieh ey
23 -cseennmcommameecoccocsicoonanasston oo 1 .000 ) 38.303
1 .000 -55.240 .000 -.133 12.948
.000 .256 29.139 159.298 -.133 -8.241
11.700 .000 30.636 159.298 38.303
100.080 -1.932 -54.759 40 ------eescmmcceeccsoniseenm oo e
100.080 -55.328 1 .000 27.924
P AL LR EEEEE LR e bt .000 -.093 15.136
1 .000 -29.748 162.432 -.093 .000
.000 .285 32.222 162.432 27.924
13.017 .000 34.074 B R AR LR L R L bbb bbbt
100.080 -1.904 -48.795 1 .000 18.655
100.080 -29.835 .000 -.123 14.270
25 --ce-sewmceianceeeecccooiionssooncesemanonn 165.602 -.123 -6.101
1 .000 -38.761 165.602 18.655
.000 .434 -72.914 42 m-ecmrcceiecececoimsccsa oo
120.000 .434 -20.859 1 .000 9.045
120.000 -38.761 .000 .000 .000
26 ------seeesss-ceseecccccc-encsooooomnanonn- 168.808 .000 .000
1 .000 -32.947 168.808 9.045
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STRUCTURAL, ANALYSIS PROGRAMS Quiputs
VERSICN 5.41 CSI / SAP90 - - FINITE ELEMENT ANALYSTS
OF STRICIURES

Copyright (C) 1978-1994
EIWARD L. WILSCN
All rights reserved

PROGRAM: SAPS0/FILE: trussa.F3F
¢ Wood Truss, Area A Sections 22-38

Input: FRAME ELEMENT FORCES
C Wood Truss, Area A Sections 22-38
c U.S.CERL ELT LOAD DIST 1-2 FLANE AXTAL
¢ Apr. 27 1998 1-3 PLANE AXTAL
¢ load Carbination =D.IAW.I4P.L D oD ENDT SHEAR MMENT FORCE
system SHEAR -MOMENT TORQ .
Il 1 s-c-esmeecmeeecmeeme et
1 .000 .447
joints .000 -2.540 180.219
1 x0 y=0 z=0 100.000 -2.128 -53.201
13 x=1200 y=0 g=1,13 100.000 .447
14 x=0 v=120 2 meessmecsseec-easascnsoccececoncocnanaannonn
20 =600 y=144 ¢=14,20 1 .000 9.634
26 x=1200 y=120 ¢=20,26 .000 .281 -25.489
27 x=0 y=-288 2=0 100.000 .694 23.236
28 x=1200 y=-288 z=0 100.000 9.634
29, x=0 y=-282 z=0 K ekt ble
30 x=1200 y=-282 z=0 1 .000 15.921
.000 -.135 4.882
restraints 32.810 .000 2.662
27 r=,1,1,1,1,1 100.000 277 11.973
28 r=1,1,1,1,1,1 100.000 15.921
N L CTTTETEPEY
frame 1 .000 20.196
10 nl=3 .000 -.180 5.850
1 a=78.76 i=830.6 e=1860 43,554 .000 1.938
2 a=74.25 i=1128.0 e=1860 100.000 .233 8.509
3 a=63.25 i=697.1 e=1860 100.000 20.196
4 3=52.25 i=393.0 e=1860 B meeccectemmmccmenanooccnenaaccc e
5 a=30.25 i=76.26 e=1860 1 . 000 22.669
6 a=56.26 1=593.2 e=1860 .000 -.173 7.811
7 a=36.26 i=158.8 e=1860 41.997 .000 4.174
8 a=18.13 1=79.4 e=1860 100.000 .239 11.113
9 a=180 i=3375 e=1860 100.000 22.669
10 a=90 i=1687.5 e=1860 6 m--mmmme-eeseseceesmcmcmnaccccicosnisoomonan-
1 wg=0,0.004125,0 1 .000 23.416
2 wg=0.047,0,0 .000 -.255 11,113
3 wg=0.0208,0,0 61,723 .000 3.255
1 1 2 mel 1r=0,0,0,0,0,0 nsl=l g=11,1,1,1 100.000 .158 6.277
13 14 15 m=l 1r=0,0,0,0,0,0 nsl=l &=5,1,1,1 100.000 23.416
1920 21 m=l 1r=0,0,0,0,0,0 mnsl=l g=5,1,1,1 AR L L L LR LR L EEEE R R bbbl
25 114 m=2 1r=0,0,0,0,0,0 nsl=2 1 .000 21,918
26 215 m2 1r=0,0,0,0,0,0 .000 -.185 6.277
27 316 m=3 1r=0,0,0,0,0,0 44.748 .000 2.147
28 417 n=3 1r-0,0,0,0,0,0 100.000 .228 8.444
29 518 me4 1r=1,1,0,0,0,0 100.000 21.918
30 619 m5 1r-1,1,0,0,0,0 8 ~rm-ceseessecesemmomcoee oo censss oo
31 720 =5 1r-1,1,0,0,0,0 1 .000 19.545
32 821 m5 1r=1,1,0,0,0,0 .000 -.214 8.444
33 922 m4 1r1,1,0,0,0,0
34 10 23 =3 1r=0,0,0,0,0,0
35 11 24 =3 1r=0,0,0,0,0,0
36 12 25 m=2 1r=0,0,0,0,0,0
37 13 26 ;=2 1r=0,0,0,0,0,0
38 142 m=6 1r=0,0,0,0,0,0
39 153 m6 1r-0,0,0,0,0,0
40 164 m6 1r0,1,0,0,0,0
4 175 m=6 1r=0,0,0,0,0,0
42 18 6 m=7 1r=1,1,0,0,0,0
43 197 m=8 1r=1,1,0,0,0,0
4 7 21 ne8 ]Fller,oioro
45 822 m=7 1r=1,1,0,0,0,0
46 923 m=6 1r=1,0,0,0,0,0
47 10 24 =6 1r=0,0,0,0,0,0
48 11 25 m=6 11r=0,0,0,0,0,0
49 12 26 me6 1r=0,0,0,0,0,0
5 291 =9 1r0,0,0,0,0,0 nsl=3
51 30 13 9 1r=0,0,0,0,0,0
52 27 29 m=10 1r=0,0,0,0,0,0 nsl=3
53 28 30 =10 1r=0,0,0,0,0,0

LOADS
2121 1A £=0,-3,0
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51.938 .000 2.880
100.000 .198 7.644

100.000 19.545

1 .000 15.391
.000 -.241 7.644
58.413 .000 - .607
100.000 172 4.174

100.000 15.391

1 .000 9.303
.000 -.442 17.043
100.000 -.030 -6.547

100.000 9.303

1 .000 .988
.000 .070 2.511
100.000 .483 30.161

100.000 .988

1 .000 -7.852
.000 -4.501 128.417
100.000 -4.088 -301.028

100.000 -7.852

1 .000 -14.185
.000 .992 -77.035
100.080 1.405 42.916

100.080 -14.202

1 .000 -20.432
.000 -.201 10.402
48.779 .000 5.503
100.080 .211 10.922

100.080 -20.449

1 000 -24.787
.000 -.051 -.762
12.480 .000 -1.083
100.080 .361 14.719

100.080 -24.803

1 .000 -27.345
000 -.176 5.696
42.733 .000 1.935
100.080 .236 8.708

100.080 -27.361

1 000 -28.092
.000 -.181 8.708
43.895 .000 - 4:740
100.080 .231 11.240

100.080 -28.109

1 .000 -27.414
.000 -.289 11.240
70.188 .000 1.096
100.080 .123 2.936

100.080 -27.430

1 .000 -27.431
.000 -.130 2.936
31.511 .000 .891
100.080 .282 10.573

100.080 -27.414

1 .000 -26.609
.000 -.236 10.573
57.258 .000 3.822
100.080 .176 7.598

100.080 -26.593

1 .000 -24.236
.000 -.253 7.598
61.457 .000 -.179
100.080 .159 2.892

100.080 -24.219

1 .000 -19.948
.000 -.333 14.258
80.855 .000 .796
100.080 .078 1.557

100.080 -19.931

23 s-mmmmmeesseseeccco-oosaccoseomnonooooonoos
1 000 -13.804

000 -.654 22.165

100.080 -.242 -22.688
100.080 -13.788
24 -escemmescccmmescccooniocccnasoomnasoomonons
1 000 -4.930

.000 212 1.482

100.080 .625 43.358
100.080 -4.913
bR A AREEEE R R Lt bbbttt
1 .000 -13.025

.000 .532 160.912

11.319 .000 163.923

120.000 -5.108 -113.651
120.000 -13.025
26 ~eccmmmmesees—eecceceoccossssomasnaos e
1 000 -6.058

000 -.161 -.829

124.000 -.161 -20.788
124.000 -6.058
27 =-ecmmmseessmsssceoscsscsenonoomooooonnes
1 000 -5.242

.000 -.158 11.386

128.000 -.158 -8.861
128.000 -5.242
28 --cmc-emsesemmseseeooscemcesscsomomseooosoon
1 .000 -2.788

.000 -.088 6.123

132.000 -.088 -5.513
132.000 -2.788
29 “-ecemociesmme-ecmoceeoosessmmmoono oo
1 .000 -.628

.000 .000 000

136.000 .000 000
136.000 -.628
30 --e---smseeemesemcsscsecomousmnoeesosem oo
1 .000 1.490

.000 .000 .000

140.000 .000 .000
140.000 1.490
31 seeememecemmomooecio s oo mmmmoeene
1 000 2.445

.000 .000 .000

144.000 .000 .000
144.000 2.445
32 ccm-e-eeemsmmeemsoneccooeomoomno oo
1 000 -.669

.000 .000 .000

140.000 .000 .000
140.000 -.669
33 ccm-seemmmeeceoomeeommmmm e m s
1 000 -2.892

000 .000 000

136.000 .000 .000
136.000 -2.892
34 ---esmeeeemmemeonoeco e m s
1 000 -5.132

000 .133 -9.316

132.000 .133 8.298
132.000 -5.132
35 mo-essecemomeemomeeeicassmsmmoeoo e
1 000 -7.030

000 .197 -11.384

128.000 .197 13.826
128.000 -7.030
36 --me----seemmemesscescocmosessmoennoooooooos
1 000 -10.938

000 .714 -60.429

124.000 .714 28.145
124.000 -10.938
KA L LR L LR L LR R et bt
1 000 -8.527

000 -3.191 297.844

120.000 -3.191 -85.079
120.000 -8.527
38 -cccemriescmmenesancese s
1 000 14.587

.000 .407 -36.616

156.205 .407 26.882
156.205 14.587
K I L L L R LR LR R R bttty
1 000 9.618
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.000 -.117 11.726

159.298 -.117 -6.969
159.298 9.618
40 emmmmemmm e emmmmeemeeseaieaceaceaciaoaas
1 .000 6.778

.000 -.017 2.823

162.432 -.017 .000
162.432 6.778
41 ~emememmmemeeeeesesosseseoioeoooes
1 .000 4.062

.000 -.025 3.511

165.602 -.025 -.698
165.602 4.062
42 <-eeeeeme e
1 .000 1.261

.000 .000 .000

168.808 .000 .000
168.808 1.261
43 <-eeeeemmm e mmmemeesceeiceoeoeaes
1 .000 -1.158

.000 .000 .000

172.047 .000 .000
172.047 : -1.158
44 ............................................
1 .000 1.419

.000 .000 .000

172.047 .000 .000
172.047 1.419
45 =-ememmmemmemmememeasaeeioaoiiooees
1 .000 4.005

.000 .000 .000

168.808 .000 .000
168.808 4.005
46 ~-mmmmmmmmemmmee e meseeiiaiiioooanas
1 .000 6.855

.000 .019 .000

165.602 .019 . 3.068
165.602 6.855
A7 we e
1 .000 : 9.590

.000 .064 -3.553

162.432 .064 6.783
162.432 9.590
48 --m-ememeemememmmeeemeeceaaaeeoeoeas
1 .000 12.982

.000 -.040 2.326

159.298 -.040 -3.976
159.298 12.982
49 =-memmmmmememmmemeeceeeoioaoeoeoae
1 .000 12.081

.000 .509  -37.826

156.205 .509 41.721
156.205 ‘ 12.081
5O -ee-remesememmemmmo e meemeeoeeaeaeeooeaos
1 .000 -10.485

.000 6.845  -762.025

282.000 .979  341.131
282.000 -10.485
Bl -eeeeemesmemmemmemeomeomeeeeeacceseoaaos
1 .000 -12.615

.000 4.661  -715.502

282.000 4.661  598.871
282.000 -12.615
B2 +semmemmom oo ceeneeeaoeoeaoeoae
1 .000 -10.485

.000 6.970  -803.467

6.000 6.845  -762.025
6.000 -10.485
53 =-mmememeeeeseeseeseesomeosecaoeaoiiceeoaa-
1 .000 -12.615

.000 4.661  -743.468

6.000 4.661  -715.502
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STRUCTURAL ANALYSIS PROGRAMS 2811~ £=0,-1,0

VERSION  5.41 Output:

CSI / SAPY90 - - FINITE ELEMENT ANALYSTS

Copyright (C) 1978-1994 OF SIRICTURES PAGE 1
EDWARD L. WILSCN

All rights reserved PROGRAM: SAP0/FILE: trussb.F3F

Wood Truss at Area B

Input:
FRAME ELEMENT FORCES
Wood Truss at Area B
¢ USCERL ELT LOAD DIST 1-2 PLANE AXTAL
¢ Apr. 27 1998 1-3 PLANE AXTAL

¢ Load Carbination=D.I+L.I4P.L
¢ Section I-A

system I R R i el
=1 1 .000 3.282
. .000 .725 -3.293
joints 29.895 000 7.543
1 x=0 y=0 z=0 52.750 -.554 1.209
9 x=600 y=0 1,9 52.750 3.282
10 x=0 y=79 z=0 2 mmeemermceasememooeessooomasoesosmm e
18 =600 y=79 ¢=10,18 1 .000 4.868
19 x=0 y=-75 z=0 .000 911 -10.067
21 x=0 y=-192 z=0 37.573 .000 7.049
22 x=600 y=-75 z=0 75.000 -.908 -9.935
24 x=600 y=-192 z=0 75.000 4.868
20 x=0 y=-186 z=0 K AL E R s
23 x=600 y=-186 z=0 1 .000 15.735
25 x=52.75 y=0 z=0 .000 .931 -9.935
26 x=547.25 y=0 z=0 38.395 .000 7.939
75.000 -.888 -8.308
restraints 75.000 15.735
21 r-1,1,1,1,1,1 4 —-emmeemmmmeeee P R R R
24 r=1,1,1,1,1,1 ’ 1 .000 22.371
000 .976 -8.308
frame 40.255 .000 11.340
mre6 nl=3 75.000 -.843 -3.298
1 a=36.26 i=158.78 e=1770 75.000 22.371
2 a=28.13 i=296.63 e=1770 I L LR L L L R R R Rttt
3 a=56.26 1i=593.26 e=1770 1 .000 22.382
4 a=13.75 1i=34.66 e=1770 .000 .837 -3.298
5 a=120 i=1440 e=1770 34.524 .000 11.153
6 a=60 1=720 e=1770 75.000 -.982 -8.711
1 wg=0, -.02425,0 75.000 22.382
2 wg=.0467,0,0 6 --emmmemmemcecccmscoecmemeanooceeoooaesooee
3 wg=.02,0,0 1 .000 15.701
1 1. 25 m=l 1r=0,0,0,0,0,0 nsl=1 .000 .915 -8.711
2 2 3 el 1r=0,0,0,0,0,0 nsl=1 37.744 .000 8.562
g=5,1,1,1 75.000 -.903 -8.268
8 26 9 =l 1r=0,0,0,0,0,0 nsl=1 : 75.000 15.701
9 10 11 nmel 1r=0,0,0,0,0,0 nsl=1 , AR e EEEEE L LR R R E Dbt
=7,1,1,1 1 .000 4.952
17 1 10 me2 1r=0,0,0,0,0,0 .000 .852 -8.268
18 2 11 =2 1r=0,0,0,0,0,0 35.127 .000 6.693
19 3 12 1r=1,1,0,0,0,0 75.000 -.967 -12.584
20 4 13 m=4 1r-=1,1,0,0,0,0 75.000 4,952
21 5 14 me4 1r=1,1,0,0,0,0 [ R L EEEEEE LR R Rttt
22 6 15 w4 1r=1,1,0,0,0,0 1 .000 3.270
23 7 16 md 1r=1,1,0,0,0,0 .000 .559 1.075
24 8 17 m=2 1r=0,0,0,0,0,0 23.050 .000 7.517
25 9 18 me2 1r=0,0,0,0,0,0 52.750 -.720 -3.179
26 10 2 m=3 1r=1,1,0,0,0,0 52.750 3.270
27 11 3 ne3 1r=0,1,0,0,0,0 [ IR e R L L L LR L L L R R R R bkl
28 12 4 el 1r=1,1,0,0,0,0 1 .000 -8.382
29 13 5 med 1r=1,1,0,0,0,0 000 1.110 -17.928
30 5 15 = 1r=1,1,0,0,0,0 45.784 .000 7.487
31 6 16 mFl 1r=1,1,0,0,0,0 75.000 -.708 -2.862
32 7 17 m=l 1r=1,0,0,0,0,0 75.000 -8.382
33 8 18 m3 1r=1,1,0,0,0,0 10 ----e-meeeem-m-scccmsemcomoecccnicaconmnenn
34 19 2 m=3 1r=0,0,0,0,0,0 1 000 -19.689
35 22 8 m3 1r=0,0,0,0,0,0 000 1.090 -19.248
36 19 1 me5 1r=0,0,0,0,0,0 44.955 .000 5.256
37 22 9 m=5 1r=0,0,0,0,0,0 75.000 -.729 -5.690
38 20 19 w5 1r=0,0,0,0,0,0 75.000 -19.689
39 23 22 neS 1r=0,0,0,0,0,0 R e e L L LR L L L LR R R e e b
40 21 20 ne6 1r=0,0,0,0,0,0 1 000 -26.325
41 24 23 6 1r=0,0,0,0,0,0 000 .856 -5.690
42 25 2 el 1r=0,0,0,0,0,0 nsl=1 35.283 .000 9.405
43 8 26 nel 1r=0,0,0,0,0,0 nsl= 75.000 -.963 -9,722
75.000 -26.325
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1 .000 -28.389 108.931 -.024 .000
.000 .988 -9.722 108.931 ) 15.759
40.748 .000 10.411 28 --emm--e-eeemcecoccsesmmosecooamooonaooon s
75.000 -.831 -3.814 1 .000 9.638
75.000 -28.389 .000 .000 .000
13 -e---eememmmsec-cesmoncceemonoooosananoonees 108.931 .000 .000
1 .000 -28.389 108.931 9.638
.000 .826 -3.814 o BEEE R R EE LR LR e
34.069 .000 10.259 1 .000 2.998
75.000 -.993 -10.055 .000 .000 .000
75.000 -28.389 108.931 .000 .000
34 ---c-eemmimesnmeenomse s oo 108.931 2.998
1 .000 -26.336 30 ----erememsesccssesssommecmoorococmonsssnses
.000 .987 -10.055 1 .000 2.981
40.688 .000 10.018 000 .000 .000
75.000 -.832 -4,257 108.931 .000 .000
75.000 -26.336 : 108.931 2.981
31 ----esem-msecmcmsesimsuesoccomoomomo o
15 ----emmmmsmemseco-cceeniceuenommonno oo on 1 .000 9.705
1 .000 -19.655 .000 .000 .000
.000 .687 -4,257 108.931 .000 .000
28.335 .000 5.478 108.931 9.705
75.000 -1.132 -20.927 Ky R kbbbt it
75.000 -19.655 1 .000 15.605
16 ---crmemmeemm-eeo-ccesssccsenoomonuonomooooe .000 .007 .000
1 .000 -8.415 108.931 .007 715
.000 .728 -3.970 108.931 15.605
30.034 .000 6.967 33 cceemmiermemcsesecccemsmmscemsomoemm oo
75.000 -1.090 -17.549 1 .000 11.430
75.000 -8.415 .000 .000 .000
17 ------esmm-mmmc-escce--esmmmneeomoammocann oo 108.931 .000 .000
1 .000 -9.357 108.931 11.430
.000 -.552 25.718 34 ---eeemmmececmocssesmoosemomonnncconomnn e
79.000 -.552 -17.928 1 .000 -10.361
79.000 -9.357 .000 .909 -68.435
18 --eemmmmemsmmeecoccesoiceemaomaee e 106.066 .909 27.991
1 .000 -13.211 106.066 -10.361
.000 -.440 20.933 35 ceeer-mmemmmscceescccensncmm e
79.000 -.440 -13.806 1 .000 -10.343
79.000 -13.211 .000 -.898 67.991
19 --e------emmm-esmccesscscesenmmoomecoooo e 106.066 -.898 -27.297
1 .000 -8.574 106.066 -10.343
.000 .000 .000 36 ----seemmmememocicecsooncemmmommosoomsoonens
79.000 .000 .000 1 .000 -10.082
79.000 -8.574 .000 2.729 -182.265
20 --esmmmmeseemmeccccsmseccsuasenoomasonoooons 75.000 2.729 22.425
1 .000 -4.126 75.000 -10.082
.000 .000 .000 37 --we---semmmsmoeesacmceseocoeanooooaaneo o
79.000 .000 .000 1 .000 -10.100
79.000 -4.126 .000 -2.724 181.945
2] vemmmeeescocesos-cccesnsseesnonomencmmoenens 75.000 -2.724 -22.376
1 .000 -1.657 75.000 -10.100
.000 .000 .000 38 ccem---escosiescnmssesssomsenoomne oo e
79.000 .000 .000 1 .000 -18.051
79.000 -1.657 .000 -3.954 188.203
22 m---eeseeccemocscceessasceomononomo e 111.000 -3.954 -250.699
1 .000 -4.141 111.000 -18.051
.000 .000 .000 39 s--seesmmommeccciesiocioseommi e
79.000 .000 .000 1 000 -18.049
79.000 -4.141 .000 3.954 -188.967
23 c-s-em-esemc-scscccsecssscsssnomaeneomooenns 111.000 3.954 ' 249.936
1 .000 -8.557 111.000 -18.049
.000 .000 .000 40 --eeemmmmseomioseosanctemmmme oo
79.000 .000 .000 1 .000 -18.051
79.000 -8.557 .000 - -3.9%4 211.928
24 --eesecmmeeseciiecncoscussn oo e 6.000 -3.954 188.203
1 .000 -13.173 6.000 -18.051
.000 .491 -22.516 41 --eeemmmmemosiccemms oo meno oo
79.000 .491 16.242 1 .000 -18.049
79.000 -13.173 .000 3.954 -212.692
25 ---eeeemmosemeomcenomnaseosomnsononeo oo 6.000 3.954 -188.967
1 .000 -9.380 6.000 -18.049
.000 .546 -25.555 42 e----eeecseeccomcocsnnmssenomme oo
79.000 .546 17.549 1 .000 3.282
79.000 -9.380 .000 -.554 1.209
26 ~-ecm-esm--esscoocssesccssesencoosoonoeeonn 22.250 -1.094 -17.125
1 .000 11.372 22.250 3.282
.000 .000 .000 43 -en-seeecmescimcoeconooiio oo
108.931 .000 .000 1 000 3.270
108.931 11.372 .000 1.099 -17.364
27 --cesmssesmzmc-secocc-cessscscouanonoenaoons 22.250 .559 1.075
1 .000 15.759 22.250 3.270



USACERL TR 99/26

STRUCTURAL: ANALYSIS PROGRAMS 2811~ £=0,-1,0

VERSICN 5.41 t:

cSI1I / SAP90 - -

FINTTE ELEMENT ANALYSIS
OF STRICTURES FPAGE 1 .

Copyright (C) 1978-1994
EDWARD L. WILSCN
All rights reserved PROGRAM: SAP90/FILE: trugsb . F3F
Wood Truss at Area B
\sH
FRAME ELEMENT FORCES

Wood Truss at Area B

¢ USCERL ELT LOAD DIST 1-2 PLANE AXTAL
c Apr. 27 1998 1-3 PLANE AXTAL
¢ Load Carbination=D.LiW.I+P.L ID OOND ENDL SHEAR MMENT FORCE
c Section I-A SHEAR MCMENT' TCRD
system L L L L LR Rt
I=1 1 .000 -4,762
.000 -.050 -2.322
joints 9.785 .000 -2.566
1 x=0 v=0 z=0 52.750 .219 2.141
9 x=600 y=0 1,9 52.750 -4.762
10 x=0 =79 z=0 I At R L L bbb bk by
18 =600 vy=79 g=10,18 1 000 1.394
19 x=0 y=-75 z=0 .000 -.173 1.701
21 x=0 y=-192 z=0 33.883 000 -1.226
22 x=600 y=-75 z=0 - 75.000 .210 3.085
24 x=600 y=-192 z=0 75.000 1.3%4
20 x=0 y=-186 z=0 3 seeesmenoceeeeccceccicccesemm oo
23 x=600 y=-186 z=0 1 .000 766
25 x=52.75 y=0 z=0 .000 -.193 3.085
26 x=547.25 y=0 =z=0 37.852 .000 -.569
75.000 189 2.950
restraints 75.000 766
21 r=1,1,1,1,1,1 4 -cecececrencmaececc i c s ccie s
24 r=1,1,1,1,1,1 1 .000 -.138
.000 -.194 2.950
frame 38.085 .000 -.748
me6 nl=3 75.000 .188 2.727
1 a=36.26 i=158.78 e=1770 75.000 : -.138
2 a=28.13 i=296.63 e=1770 LI AR LR R LR L L
3 a=56.26 i=593.26 e=1770 1 .000 -2.580
4 a=13.75 i=34.66 e=1770 : .000 -.205 2.727
5 a=120 1=1440 e=1770 R 40.141 000 -1.382
6 a=60 i=720 e=1770 75.000 178 1,717
1 wg=0,0.0051,0 75.000 -2.580
2 wg=.0467,0,0 § ~reemmmem-esesesece-ccacceoomcesco o
3 wg=.02,0,0 1 .000 -4,168
1 1 25 =l 1r=0,0,0,0,0,0 nsl=1 .000 -.183 1.717
2 2 3 mel 1r=0,0,0,0,0,0 nsl=1 35.939 .000 -1.577
g=5,1,1,1 75.000 199 2.314
8 26 9 m=l 1r=0,0,0,0,0,0" nsl=1 75.000 -4.168
9 10 11 nel 1r=0,0,0,0,0,0 nsl=1 AR R R L R it
=7,1,1,1 1 .000 -5.902
17 1 10 m=2 1r=0,0,0,0,0,0 nsl=2 .000 -.205 2.314
18 2 11 nr2 1r=0,0,0,0,0,0 40.200 .000 -1.807
19 3 12 mH 1r-1,1,0,0,0,0 75.000 177 1.281
20 4 13 m4 1r=1,1%,0,0,0,0 75.000 -5.902
21 5 14 4 1r=1,1,0,0,0,0 I e LR L L e LR LR LR LR h bl
22 6 15 mH4 1r=1,1,0,0,0,0 1 .000 1.645
23 7 16 m4 1-1,1,0,0,0,0 .000 .094 -3.264
24 8 17 m=2 1r=0,0,0,0,0,0 52.750 .363 8.813
25 9 18 m=2 1r=0,0,0,0,0,0 : 52.750 1.645
26 10 2 m=3 1r=1,1,0,0,0,0 Q -oe e eieeecmeeeceooeecocem e
27 11 3 m3 1r=0,1,0,0,0,0 1 .000 -4.460
28 12 4 =l 1r=1,1,0,0,0,0 .000 .041 -8.933
29 13- 5 mH4 1r=1,1,0,0,0,0 75.000 424 8.502
30 5 15 = 1r-,1,0,0,0,0 75.000 -4.460
31. 6 16 mel 1r=1,1,0,0,0,0 I R R R e LR S
32 7 17 el 1r=1,0,0,0,0,0 1 .000 -3.824
33 8 18 w3 1r-1,1,0,0,0,0 .000 -.219 4.408
34 19 2 m=3 1r=0,0,0,0,0,0 42.868 .000 -.278
35 22 8 m=3 1r=0,0,0,0,0,0 75.000 .164 2.354
36 19 1 m=5 1r=0,0,0,0,0,0 mnsl=3 75.000 -3.824
37 22 9 nw5 1r=0,0,0,0,0,0 R e it
38 20 19 =5 1r=0,0,0,0,0,0 nsl=3 1 .000 -2.920
39 23 22 nFS 1r=0,0,0,0,0,0 .000 -.185 2.354
40 21 20 nF6 1r=0,0,0,0,0,0 nsl=3 36.336 .000 -1.012
41 24 23 nr6 1r=0,0,0,0,0,0 75.000 .197 2.800
42 25 2 nmFl 1r=0,0,0,0,0,0 nsl=1 75.000 -2.920
43 8 26 mel 1r=0,0,0,0,0,0 nsl=1 R R
1 .000 -1.802
loads .000 -.193 2.800




108.931 -.943
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37.881 .000 -.859 28 ---em---emscesscccicccoo-cunemmsosonmonooeo-
75.000- .189 2.654 1 .000 -1.313
75.000 -1.802 000 .000 .000
13 --eeem-eecosessomeooommoono s s 108.931 .000 .000
1 .000 -1.802 108.931 -1.313
.000 -.201 2.654 20 cesem-eesmoccessosceccmosoenommanoonmnn s
39.422 .000 -1.309 i .000 -1.624
75.000 .181 1.919 .000 .000 .000
75.000 -1.802 108.931 .000 .000
14 m-eeemeesimosesisisemmme oo 108.931 -1.624
1 000 -.478 30 -ee----meemmemsccceesmcssemmoonomnoomo oo
.000 -.180 1.919 1 000 1.923
35.306 .000 -1.259 .000 .000 .000
75.000 .202 2.759 108.931 .000 .000
75.000 -.478 108.931 1.923
15 --emmmeemennmeomceveosomensoomanno oo 31 c--eemmmmenomiceenacsosnomesenoonao oo m e
1 .000 1.110 1 .000 2.306
.000 -.228 2.759 000 .000 .000
44.730 .000 -2.343 108.931 .000 .000
75.000 154 -.007 108.931 2.306
75.000 1.110 32 -eem--ecmemersiosecmoisscemmmmennno oo
16 ---vsm-emmemeescossessscseesoomanoommon s 1 .000 2.527
1 .000 2.904 .000 -.007 .000
.000 -.175 1.092 108.931 -.007 -.787
34.271 .000 -1.903 108.931 2.527
75.000 .208 2.327 33 co---enisememmmmcosco-csssoscssennomeeno oo
75.000 2.904 i .000 -4.192
17 =--ceemm-semmmeso-cesesmccsenmomsosaono e .000 .000 .000
1 .000 -3.087 108.931 000 .000
.000 2.120 -30.711 108.931 -4.192
45.403 .000 17.423 34 -ee---evmcocecmccsessmosmeeeoommeo oot
79.000 -1.569 -8.933 i .000 5.070
79.000 -3.087 .000 -.442 38.754
18 ---cccccsemiemmmeeecomonenncmceaomooeroo oo e 106.066 -.442 -8.108
1 .000 1.346 106.066 5.070
.000 .008 -1.530 35 s--eemcmmsmcmecccmsseemmomesenooes oo
79.000 .008 -.869 1 .000 -7.123
79.000 1.346 .000 -.446 39.076
19 -ceemememmmmemoccocomoiossem oo oo e o 106.066 -.446 -8.239
1 .000 1.301 106.066 -7.123
.000 .000 .000 36 -e-m--ememoceconcceesascsasnmoounoooomnanoon
79.000 .000 .000 1 .000 -3.037
79.000 1.301 .000 -1.141 108.815
20 cemm-cemeemseoscicenomceeemnomsnoomnoenoon . 75.000 -2.641 -33.033
1 .000 1.568 75.000 -3.037
.000 .000 000 37 -em---eecmmmeec-osesmscosenoooseooooennnes
79.000 .000 .000 1 .000 3.611
79.000 1.568 .000 -1.663 114.963
2] --emmem-eseemmeso-csessoscenoommomnoo o 75.000 -1.663 -9.746
1 .000 . .390 75.000 ‘ 3.611
.000 .000 .000 38 -ewmm--eemecmesnccmesmssoeonomoonoosennnns
79.000 .000 .000 1 .000 : .860
79.000 .390 .000 4.351 -212.191
22 -----n-ee N R AR EEEE LR R L bbbl 111.000 2.131 - 147.569
1 .000 -1.033 111.000 .860
.000 .000 .000 KR AL L L LRtk S
79.000 .000 .000 1 .000 -1.740
79.000 -1.033 .000 3.058 -185.423
23 ~-se-eemcmcssnocesenccseseooseonoonnoenmoons 111.000 3.058 154.039
1 .000 -1.242 111.000 -1.740
.000 .000 .000 40 ---m-mm--eecemeccomcesssssoecommnooomonnns
79.000 .000 .000 1 .000 .860
79.000 -1.242 .000 4.471 -238.658
24 -e-s--ceemommessccsenoonsesnnooruosno oo, 6.000 4.351 -212.191
1 .000 -1.508 6.000 .860
.000 .060 -2.856 4] -emm--emeioeesococsemmcmmenooooo oo
79.000 .060 1.886 1 .000 -1.740
79.000 -1.508 .000 3.058 -203.772
25 -c--em-mmseesmecocmccsessoceesommomonoon s 6.000 3.058 -185.423
1 .000 3.248 6.000 -1.740
.000 .018 -.933 42 -ev--eemesceecencesssscecannomsnnoobsen s
79.000 -.018 -2.327 1 .000 -4.762
79.000 3.248 .000 .219 2.141
26 ~--=-vess-cesscsceeecosseemsn-esnosceenooo-s 22.250 .333 8.279
1 .000 4.199 22.250 - . -4.762
.000 .000 .000 43 ~--ce-emmmeemiccoiconnsinmom e o oo m e
108.931 .000 .000 1 .000 1.645
108.931 4.199 .000 -.019 -4.102
27 ---em-meeemeemcemo--ccescscesasmnoeaoconmss 3.735 .000 -4.138
1 000 ’ -.943 22.250 .094 -3.264
.000 -.030 3.226 22.250 . 1.645
108.931 -.030 .000
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STRIXCTURAL ANALYSIS PROGRAMS 51 30 29 =7 1r=0,0,0,0,0,0

VERSION 5.41 loads
2 10 1 A £=0,-1,0

Copyright (C) 1978-1994

EDWARD L. WILSON Qutput;
All rights reserved
CSI / SAP90 - - FINITE ELEMENT ANALYSIS
t: OF

STRUCTURES
MAM:SAEO/FILE:U:USSd.BF
Wood Truss at Area D

¢ Dexter Yoon FRAME ELEMENT FORCES
c Apr. 27 1998
¢ load Carbination=D.I+4L.L+P.L ELT LQAD DIST 1-2 FLANE AXTAL
system 1-3 FLANE AXTAL
=1 ID QD ENDI SHEAR MMENT FORCE
SHEAR MCMENT TORQ
joints JR e R LR LR R E bbbl
1 x0 y=0 z=0 . 1 .000 5.125
11 x=600 y=0 g=1,11 .000 -.477 12.331
12 x=0 y=72 z=0 42.200 -1.501 -29.410
22 x=600 y=72 g=12,22 42.200 5.125
23 x=42.2 y=0 z=0 2 s-meesecec-seameeccceemesesosssoo oo
24 x=0 y=-42.2 z=0 1 000 7.356
25 x=0 y=-186 z=0 000 825 -5.701
26 x=0 y=-192 z=0 34.030 .000 8.340
27 x=557.8 y=0 z=0 60.000 -.630 .162
28 x=600 y=-42.2 z=0 60.000 7.356
29 x=600 y=-186 z=0 KR LR TR R L P L LR LR R R R R bbbl
30 x=600 y=-192 2z=0 1 000 18.735
000 .842 -9.746
restraints 34.731 .000 4.880
26 r=1,1,1,1,1,1 60.000 -.613 -2.862
30 r=1,1,1,1,1,1 60.000 18.735
4 ............................................
frame 1 .000 26.758
me=7  nl= .000 .735 -2.862
1 a=36.26 i=158.78 e=1770 30.289 .000 8.262
2 a=28.13 i=296.63 e=1770 60.000 -.720 -2.441
3 a=13.75 i=34.66 e=1770 60.000 26.758
4 a=56.26 i=593.26 e=1770 R e LR EEEE R EEE Ry
5 a=27.50 1i=69.32 e=1770 1 .000 31.654
6 a=120 i=1440 e=1770 .000 .800 -2.441
7 a=60 =720 e=1770 32.989 .000 10.754
1 wg=0, -.02425,0 60.000 -.655 1.908
2 wg=-.0467,0,0 60.000 31.654
3 wg=-.02,0,0 G mmemrmm-eeces-cueecm-esemoceaoncceasonmesen-
1 1 23 =1 1r=0,0,0,0,0,0 nsl=1 1 .000 31.652
2 2 3 =1 1r=0,0,0,0,0,0 nsl=1 .000 .658 1.908
g=7,1,1,1 27.131 .000 10.833
10 27 11 el 1r=0,0,0,0,0,0 nsl=1 60.000 -.797 -2.267
1 12 13 =l 1r=0,0,0,0,0,0 nsl=1 60.000 31.652
9,1,1,1 AR L EE LR EE R LR R R R
21 1 12 =2 1r=0,0,0,0,0,0 1 .000 26.785
22 2 13 =2 1r=0,0,0,0,0,0 .000 .707 -2.267
23 3 14 =2 1r=0,1,0,0,0,0 29.143 .000 8.031
24 4 15 =3 1r=1,1,0,0,0,0 60.000 -.748 -3.514
25 5 16 =3 1r=1,1,0,0,0,0 60.000 26.785
26 6 17 m=3 1r=1,1,0,0,0,0 L R e e L L R L e R R Eh ity
27 7 18 m=3 1r=1,1,0,0,0,0 1 .000 18.658
28 8 19 =3 1r-1,1,0,0,0,0 .000 .665 -3.514
29 9 20 =2 1r=0,1,0,0,0,0 27.442 .000 5.617
30 10 21 =2 1r=0,0,0,0,0,0 60.000 -.790 -7.236
31 11 22 m=2 1r=0,0,0,0,0,0 60.000 18.658
32 12 2 4 1r=0,0,0,0,0,0 IR AR R EEEEE R L LR el
33 13 3 =4 1r=0,0,0,0,0,0 1 .000 7.554
34 14 4 el 1r=1,1,0,0,0,0 000 .420 5.971
35 15 5 =5 1r=1,1,0,0,0,0 17.338 .000 9.616
36 16 6 =3 1r=1,1,0,0,0,0 60.000 -1.035 -12.453
37 6 18 m=3 1r-1,1,0,0,0,0 60.000 7.554
38 7 19 m=5 1r=1,1,0,0,0,0 L IR e e L R LR Rl iy
39 8 20 juza s 1r=1,1,0,0,0,0 1 .000 5.084
40 9 21 m=2 1r=0,0,0,0,0,0 000 1.506 -29.534
41 10 22 =4 1r=0,0,0,0,0,0 42,200 .483 12.427
42 23 2 - m=l 1r=0,0,0,0,0,0 mnsl=1 42.200 5.084
43 24 23 m=4 1r=0,0,0,0,0,0 Q] eeememmmmm e nn s
4 24 1 =6 1r=0,0,0,0,0,0 1 000 -9.340
45 25 24 nE6 1r=0,0,0,0,0,0 .000 1.249 -22.552
46 26 25 m=7 1r=0,0,0,0,0,0 51.521 .000 9.633
47 10 27 =1 1r=0,0,0,0,0,0 nsi=1 60.000 -.206 8.761
48 28 27 4 1r=0,0,0,0,0,0 60.000 -9.340
49 28 11 we6 1r=0,0,0,0,0,0 12 --eeemmm e eeemeo—aenocoooa
50 29 28 =6 1r=0,0,0,0,0,0 1 000 -21.292
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.000 .893 -14.088 1 .000 -3.336
36.823 .000 2.353 .000 .000 .000
60.000 -.562 -4.161 72.000 .000 .000
60.000 -21.292 72.000 -3.336
13 ---wesmmcc-eeccmcsecnsosaenommoreooooo oo b I b bt
1 .000 -29.436 1 .000 -7.339
.000 .762 -4.161 .000 .000 .000
31.425 .000 7.813 72.000 .000 .000
60.000 -.693 -2.087 72.000 -7.339
60.000 -29.436 29 ----e---em-co-csecsccseesnoomsenenooomomnens
14 -------eeemmmenoomoceemsesveomamno e oo o 1 .000 -10.860
1 .000 -34.332 .000 .170 -12.214
.000 712 -2.087 72.000 .170 .000
29.363 .000 8.366 72.000 -10.860
60.000 -.743 -3.015 30 ---eeemem-semooecesmmsssnoomonnoooomo s
60.000 -34.332 1 .000 -14.357
15 s----eescem-escccsesnnocsenomamnecooo ocans .000 .806 -34.601
1 .000 -35.849 72.000 .806 23.406
.000 .791 -3.015 72.000 -14.357
32.617 .000 9.885 3] ---eemmemeeemc-secmssseenenomoecommo e
60.000 -.664 .793 1 .000 - -11.426
60.000 -35.849 .000 178 -7.830
16 -em=--s-seemmeseso-eseccccceseomonsooeoonoaoo 72.000 .178 4.996
1 .000 -35.849 72.000 -11.426
.000 .667 .793 32 ------eemeecemecccsssesoonsseanooooom oo
27.521 .000 9.976 1 .000 13.638
60.000 -.788 -2.814 .000 .539 16.785
60.000 -35.849 93.723 -.539 -33.719
17 ----ee--ssemmemmesmccicesacusonasnooonenooon 93.723 13.638
1 .000 -34.330 33 semmmcencmemcenomnessemmmemeam oo s o
.000 .725 -2.814 1 .000 17.520
29.887 .000 8.016 .000 -.055 3.988
60.000 -.730 -2.979 93.723 -.055 -1.182
60.000 -34.330 93.723 17.520
18 -+m---eeeem-escccsessmocsesononsooaooonoens K B i h bbbttty
1 .000 -29.463 1 .000 12.532
.000 .769 -2.979 .000 .000 .000
31.727 .000 9.226 93.723 .000 .000
60.000 -.686 -.466 93.723 12.532
60.000 -29.463 35 ---eeecm-socoo-eensssomesmoomenscooomnasnes
19 ---cemm-emeeecsesecciocescomoesensoommnon- 1 .000 7.648
1 .000 -21.166 .000 .000 .000
.000 .421 -.466 93.723 .000 .000
17.374 .000 3.194 93.723 7.648
60.000 -1.034 -18.836 36 ~---mememmeccccessescssseccooconenooonooens
60.000 -21.166 1 .000 2.370
20 =-----meeniooesone. esoem-ecereccmcseenonn. .000 .000 .000
1 .000 -9.427 93.723 .000 .000
.000 .254 6.611 93.723 2.370
10.458 .000 7.938 By AR L AR LR A
60.000 -1.201 -21.822 1 .000 2.374
60.000 -9.427 .000 .000 .000
21 -eemmmececcsiicenioc oo s 93.723 .000 .000
1 .000 -11.382 93.723 2.374
.000 -.195 8.266 38 se----esm-ommescccsassccceooaiooomooomoens
72.000 -.195 -5.767 1 .000 7.602
72.000 -11.382 .000 .000 .000
22 semesmm-esscssecsssscsessomssscememsooeenoos 93.723 .000 000
1 .000 -14.522 . 93.723 7.602
.000 -.693 | 31.064 K R bbb
72.000 -.693 -18.861 1 .000 12.696
72.000 -14.522 .000 .000 .000
23 ---ceeemccmeescccesacmctres oo 93.723 .000 .000
1 .000 -10.952 93.723 12.696
000 -.121 8.727 40 -veme--mmmememmceecccoomeencmmesnn oo
72.000 -.121 .000 1 .000 17.040
72.000 -10.952 000 .032 -.992
24 ---eememioccecc-ccmcnonusenenoonmeec oo 93.723 .032 2.042
1 .000 -7.280 93.723 17.040
.000 .000 .000 4] ----em-me-eeecco-isssmccsenmmomoeoomoomnnes
72.000 .000 .000 1 .000 13.775
72.000 -7.280 .000 .559 -35.606
25 ---eewmm-eeeesc-scscunomrasoononamooo oo 93.723 .559 16.826
1 .000 -3.355 93.723 13.775
.000 .000 .000 42 ~--ceremmeceseoncseenmotammommnoano e oo
72.000 .000 .000 1 .000 -2.483
72.000 ‘ -3.355 .000 6.647 -55.387
26 ---eememms-emcoscsmecsmcessemoooocesooonnn- . 17.800 6.215 59.082
1 .000 -1.331 17.800 -2.483
000 .000 .000 43 c-se--ememmmiennoooicenccun oo
72.000 .000 .000 1 .000 -11.141
72.000 -1.331 .000 .381 -48.742
27 -mmesmmesemoesenccso-scmssuocoomoomnoooonss 59.680 .381 -25.976
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-11.141
-10.904
4.930  -187.457
4.930 20.596
-10.904
-19.052
-2.678  148.878
-2.678  -236.199
-19.052
-19.052
-2.678  164.946
-2.678  148.878
-19.052
-2.500
-6.168 57.754
-6.599 -55.870
-2.500
_ -11.094
-.369 48.350
-.369 26.336
-11.094
-10.943
-4.906  186.762
-4.906  -20.257
-10.943
-19.048
2.678  -149.965
2.678  235.112
-19.048
-19.048

2.678 -166.032
2.678 -149.965
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STRUCTURAL ANALYSIS PROGRAMS

loads
VERSICN 5.41 2 10 1 =1 £0,-1,0
Copyright (C) 1978-1994
EDWARD L. WILSON Output
All rights reserved
¢cSI / sAP90 - - FINITE EIEMENT ANALYSIS
Input: : OF STRICTURES PAGE 1
Wood Truss at Area D PROGRAM: SAP90/FILE: trussd . F3F
¢ Dexter Yoon - ]
¢ Apr. 27 1998 : FRAME ELEMENT FORCES
¢ Iocad Carbination=D.L#W.LAP.L
system . ELT I0AD  DIST 1-2 PLANE AXTAY,
=1 1-3 PLANE AXTAIL .
D oD ENDI SHEAR MMENT FCRCE
joints SHEAR MCMENT TORD
1 x=0 y=0 z=0 ] emmmeeecccosescessemmoceesmcoosasso e
11 x=600 y=0 og=1,11 1 .000 3.430
12 x=0 y=72 z=0 .000 -1.089 16.793
22 x=600 =72 o=12,22 42.200 -.874 -24.632
23 x=42.2 y=0 z=0 42.200 3.430
24 x=0 y=-42.2 z=0 2 sem-eecccc-ismecescamcmneccocoosscomemnonon-
25 x=0 y=-186 z=0 1 .000 -5.018
26 x=0 y=-192 z=0 .000 -.286 7.495
27 »=557.8 =0 z=0 56.124 .000 -.537
28 x=600 y=-42.2 =0 60.000 020 -.498
29 x=600 y=-186 20 60.000 -5.018
30 x=600 y=-192 z=0 3 mm-mecmcceesssesomoeoeciccessssmseennnes
1 .000 -3.006
restraints .000 -.121 -.156
26 r=1,1,1,1,1,1 23.698 .000 -1.588
30 r=1,.,1,1,1,1 60.000 .185 1.772
60.000 -3.006
frame § --cveemmesemme-ecoooooiacmmnorocammo e
=7 nl=3 1 .000 -1.348
1 a=36.26 1i=158.78 e=1770 . .000 -.159 1.772
2 a=28.13 i=296.63 e=1770 31.265 .000 -.720
3 a=13.75 1i=34.66 e=1770 60.000 .147 1.385
4 a=56.26 = 1i=593.26 e=1770 60.000 -1.348
5 a=27.50 1i=69.32 e=1770 B cecm-mcecc-cemoasemennaooeooooooesnn s
6 a=120 i=1440 e=1770 . 1 .000 .015
7 a=60 i=720 e=1770 .000 -.138 1.385
1 wg=0,0.0051,0 27.118 .000 -.490
2 wg=-.0467,0,0 60.000 .168 . 2.267
3 wg=-.02,0,0 60.000 .015
1 1 23 =l 1r=0,0,0,0,0,0 nsl=1 6 -emmemem-mecssessemsesc-c-oas-c-ceossonenaanns
2 2 3 m=1 1r=0,0,0,0,0,0 nsl=1 1 .000 1.748
o=7,1,1,1 .000 -.151 2.267
10 27 11 m=l 1r=0,0,0,0,0,0 nsl=1 29.611 .000 .032
11 12 13 m=l 1r=0,0,0,0,0,0 nsl=1 60.000 .155 2.387
g-9,1,1,1 60.000 1.748
21 1 12 =2 1r=0,0,0,0,0,0 J emmeemecccessessemomccesococeucsmesnoconana-
22 2 13 =2 1r=0,0,0,0,0,0 1 .000 2.138
23 3 14 m=2 1r=0,1,0,0,0,0 000 -.157 2.387
24 4 15 =3 1r-1,1,0,0,0,0 30.873 .000 -.044
25 5 16 me=3 1r=1,1,0,0,0,0 60.000 .149 2.119
26 6 17 n=3 1r=1,1,0,0,0,0 60.000 2.138
27 7 18 =3 1r=1,1,0,0,0,0 8 --e----eecsemsmeomoacencocesomocenammm oo
28 8 19 m=3 1r-1,1,0,0,0,0 1 .000 2.205
29 9 20 =2 1r=0,1,0,0,0,0 .000 -.148 2.119
30 10 21 =2 1r=0,0,0,0,0,0 29.094 .000 -.039
31 11 22 =2 1r=0,0,0,0,0,0 nsl=2 60.000 - .158 2.397
32 12 2 m=4 1r=0,0,0,0,0,0 60.000 2.205
33 13 3 =4 1r=0,0,0,0,0,0 G -e-e--ssesescesmooaeanoccaennos s ommom e
34 14 4 n=l 1r=1,1,0,0,0,0 1 .000 1.968
35 15 5 m=5 1r-1,1,0,0,0,0 .000 -.267 4.094
3 16 6 m=3 1r=1,1,0,0,0,0 52.384 .000 -2.904
37 6 18 =3 1r=1,1,0,0,0,0 60.000 .039 -2.756
38 7 19 =5 1r=1,1,0,0,0,0 60.000 1.968
39 8 20 =l 1=1,1,0,0,0,0 10 -=--eee----emmmssesamc-oonomcensondannnnan
40 9 21 m=2 1r=0,0,0,0,0,0 1 .000 -5.114
41 10 22 =4 1r=0,0,0,0,0,0 .000 -.710 17.056
42 23 2 =l 1r=0,0,0,0,0,0 nsl=l 42.200 -.495 -8.379
43 24 23 =4 1x=0,0,0,0,0,0 42.200 -5.114
44 24 1 w6 1r=0,0,0,0,0,0 B e LR L L L L R EEEE bt bty
45 25 24 =6 1r=0,0,0,0,0,0 1 .000 2.435
46 26 25 =7 1r=0,0,0,0,0,0 .000 -.131 .329
47 10 27 =l 1r=0,0,0,0,0,0 mnsl=1 25.690 .000 -1.354
48 28 27 m=4 1r=0,0,0,0,0,0 60.000 .175 1.648
49 28 11 =6 1r=0,0,0,0,0,0 nsl= : 60.000 2.435
50 29 28 nF6 1r=0,0,0,0,0,0 nsl=3 §2 -eeeesecc-emssccmmamocenomoossasnnn oo
51 30 29 =7 1r=0,0,0,0,0,0 nsl=3 1 .000 .123
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.000 -.107 -1.165 000 000 .000
20.943 000 -2.284 72.000 000 .000
60.000 .199 1.606 72.000 1.155
60.000 .123 28 remmememmmmmmmmmesasesiamoeosoiosoonenas
13 oeomemmemmmmemmemmssseeaatnaiooaas 1 .000 784
1 .000 -1.550 .000 000 .000
.000 -.154 1.606 72.000 000 .000
30.125 .000 -.708 72.000 784
60.000 .152 1.568 29 - reeeomememmmmmmmmoeasaseoeeioioeaoeeoas
60.000 -1.550 1 .000 361
14 eeeremmmemmeeemmeneoseceseatioioeeoanes .000 .013 -.918
1 .000 -2.912 72.000 .013 .000
000 -.150 1.568 72.000 361
29.397 .000 -.636 30 cwoeeomememmmmmmemeosoeaosocenmoeonenos
60.000 .156 1.753 1 .000 .281
60.000 -2.912 .000 -.076 5.239
15 - eeeememmmmmmmmmmeesosseseseanoeooooanes 72.000 -.076 -.262
1 .000 -3.932 72.000 281
.000 -.146 1.753 31 woeeemmemmememmmemsseoeamneieaoooenoas
28.720 000 -.351 1 .000 -4.317
60.000 .160 2.144 .000 -1.456 7.129
60.000 -3.932 31.169 .000  -15.556
16 cemeremmmmmmmmmememsseasoessioeoeenoees 72.000 1.907 23.373
1 .000 -3.932 72.000 -4.317
000 -.156 2.144 32 eremeemeommeemmememssosesstenoooooones
30.594 .000 -.242 1 .000 -3.688
60.000 .150 1.963 .000 -.377 10.170
60.000 -3.932 93.723 377 -25.204
17 -mcecmee oo mmeemmoeeeoosseoiiieooas 93.723 -3.688
1 .000 8,646 33 s-memee-mmmesmsoeessoseosaoseocoosesoosseses
.000 -.148 1.963 1 .000 3.196
29.029 .000 -.186 000 .063 -4.444
60.000 .158 2.260 93.723 063 1.417
60.000 -4.646 93.723 3.196
18 -we-emmmemmemmemmememesoosoeooeoeoaoes 34 eceememcmmmmmmmmesmsasosseoiiceosonenos
1 .000 -5.036 1 .000 2.589
.000 -.158 2.260 .000 000 .000
31.075 000 -.203 93.723 000 .000
60.000 148 1.931 93.723 2.589
60.000 -5.036 35 e mememmmomsomoemesosassseesoeoooanes
19 seovscmmeemeomsmmeemoseeeeeseoeonsioonas 1 .000 2.129
1 .000 -5.090 .000 000 000
000 -.133 1.931 93,723 .000 000
26.020 .000 .204 93.723 2.129
60.000 .173 3.149 36 -reveeemcmoemmoesemmessemeosesiseasooosoonss
60.000 -5.090 1 .000 1.592
20 <-o-reememmmememeseessececeanaoiocooaas .000 .000 .000
1 .000 -4.942 93.723 .000 .000
.000 -.321 5.431 93.723 1.592
60.000 -.015 -4.676 v e
60.000 -4.942 1 .000 -1.116
21 e mmmmmmmmemeoeseoaoenisoioeennoses .000 .000 .000
1 .000 3.206 93.723 .000 .000
000 363 -15.660 93.723 -1.116
72.000 363 10.499 S Lt
72.000 3.206 1 .000 -.609
22 cm-ememmmemeemeoseeoeoniiooioeeioees .000 .000 .000
1 .000 -2.213 93.723 .000 .000
000 -.314 15.357 93.723 -.609
72.000 -.314 -7.257 30 sememeeccmesmemomemsemeosessaseessooooaanes
72.000 -2.213 1 .000 -.105
R .000 .000 000
1 .000 -1.636 93.723 .000 .000
000 -.015 1.074 93.723 -.105
72.000 -.015 .000 40 --ereomenemsommmmmamomssosasasioeooneas
72.000 -1.636 1 .000 .308
28 o ommmmmemeeeemnesaeseoiiieanoees .000 .035 -.780
1 .000 -1.333 93.723 .035 2.544
.000 .000 .000 93.723 308
72.000 .000 .000 A1 v e eiemeommememmmmeoeieieeionenes
72.000 -1.333 1 .000 5.248
25w seemessomaasaeeaiieeenoinnens .000 -.422 20.829
1 .000 -.920 93.723 422 -18.697
.000 .000 000 93.723 5.248
72.000 .000 .000 42 w-eee e meeeemesmmemmeenoseosciooene
72.000 -.920 1 .000 -3.261
26 cwe-enmemmmeeeememaseosseseoeesioiooonaoes .000 5.911  -57.976
1 .000 .316 17.800 6.002 48.056
.000 .000 .000 17.800 -3.261
72.000 .000 .000 R EhRLI TP
72.000 .316 1 .000 -9.529
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59.680 -9.529
44 -----eeseimociecsccosicimnnoe oo
1 .000 4.295

.000 3.793 -158.934

42.200 3.793 1.133
42.200 4.295
45 ---mecs--ceenncccesscmmneenononno oo
1 .000 -2.490

.000 -2.898 220.447

143.800 -2.898 -196.270
143.800 -2.490
46 ~------eeiccisencosscssmnmmcesnommoomm e
1 .000 -2.490

.000 -2.898 237.835

6.000 -2.898 220.447
6.000 -2.490
47 ---wemmmemenicceiicenioieroio oo
1 .000 -.991

.000 3.621 -28.824

17.800 3.712 36.437
17.800 -.991
48 -----cc-nccceeemcscesemsoceesoonnm oo
1 .000 6.042

.000 212 -32.021

59.680 .212 -19.382
59.680 6.042
49 c----cmcemmmecmscicceesmocmoossonooaooeeen
1 .000 -4.812

.000 2.814 -121.054

42.200 3.658 15.507
42.200 -4.812
50 =----cmsecsc-ceccsmosecenmmnmsasomno oo
1 .000 -.390

.000 -4.185 241.873

143.800 -1.309 -153.075
143.800 -.390
Bl ~eememmeeeoscccccoonocsnoomm oo
1 .000 -.390

.000 -4.305 267.340

6.000 -4.185 241.873
6.000 -.390
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Appendix F: Analytical Results for
Members and Joints in Area
A |
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Table F1: Structural Analysis of Area A, Building 8, CCAD

Section Properties

[Member Area Inertia Centroid
ID, # [(inr2) (inr4) (In)
AB 25 [74.3 1128 6.750
BC 13 |l78.8 831 5,625
[cp 14 |[78.8 831 5.625
(DE 15 [I78.8 831 5.625
HEF 16 [[78.8 831 5.625
tFG 17 |78.8 831 5.625
llcH 18 |78.8 831 5.625
fiH 19 |78.8 831 5,625
1y 20 |[78.8 831 5.625
UK 21 [78.8 831 5.625
KL 22 [78.8 831 5.625
flma 23 [[78.8 831 5,625
[ 24 |78.8 831 5.625
[NO 37 [i74.3 1128 6.750
[lop 12 |78.8 831 5.625
flra 11 |78.8 831 5.625
flor 10 |78.8 831 5.625
[rs 9 |78.8 831 5.625
{lsT 8 |78.8 831 5.625
[Tu 7 |78.8 831 5.625
luv 6 |l78.8 831 5.625
vw 5 |78.8 831 5,625
WX 4 |7s.8 831 5,625
XY 3 |l78.8 831 5.625
Yz 2 788 831 5.625
ZA 1 |78.8 831 5.625
BZ 38 |l56.3 593 5.625
ZC 26 [[74.3 1128 6.750
cY 39 [56.3 593 5.625
YD 27 |83.3 697 5.750
DX 40 |[56.3 593 5.625
[ixe 28 [63.3 697 5.750
(ew 41 [56.3 593 5.625
[wF 29 [52.3 393 4.750
FV 42 |36.3 159 3.625
VG 30 [30.3 76 2.750
GU 43 [18.1 79 3.625
flun 31 [30.3 76 2.750
fur 44 [l18.1 79 3.625
IT 32 [30.3 76 2.750
TJ 45 [36.3 159 3.625
JS 33 52.3 393 4.750
SK 46 |56.3 593 5.625
(kr 34 [63.3 697 5.750
(RL 47 |56.3 593 5.625
[La 35 [63.3 697 5.750
flam 48 |[56.3 593 5.625
(MP 36 [74.3 1128 6.750
PN 49 |l56.3 593 5.625
AA' 50 [1180.0 3375 7.500
foo’ 51 [1180.0 3375 7.500
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Table F2: Structural Analysis of Area A, Building 8, CCAD
Reaction and Stresses Due to Dead Loads

nilember Shear Axial Moment Stress (ksl)

ID, # lloaip) (kip) {kip-in) v | fet |
AB 25 10.101 -12.340 -20.873 0.002 -0.166 -0.125
BC 13 j0.814 -9.347 -18.063 0.016 -0.119 -0.122
fico 14 |-1.479 -17.302 -21.083 -0.028 -0.220 -0.143
fioe 15 Jl-0.717 -22.842 -12.550 -0.014 -0.290 -0.085
HEF 16 [j0.621 -26.533 -9.189 0.012 -0.337 -0.062
IFG 17 Jlo.602 -28.198 11.237 0.011 -0.358 0.076
fcH 18 [[-0.640 -28.277 9.452 -0.012 -0.359 0.064
{11 19 [l0.641 -28.277 9.483 0.012 -0.359 0.064
fiiy 20 §-0603 - -28.198 11.193 -0.011 -0.358 0.076
fuk 21 [-0.614 -26.518 -8.664 -0.012 -0.337 -0.059
fIkL 22 Jfo.421 -22.884 -12.812 0.008 -0.291 -0.087
v 23 J-0.841 -17.302 -21.273 -0.016 -0.220 -0.144
fimn 24 |-0.813 -9.347 -18.063 -0.015 -0.119 -0.122
fino 37 [-0.101 -12.319 ' 20.862 -0.002 -0.166 0.125
flop 12 J1-1.479 -0.599 -66.751 -0.028 -0.008 -0.452
o) 1 {0717 9.237 -12.797 -0.014 0.117 -0.087
[lar 10 J-0.740 16.961 -13.863 -0.014 0.215 -0.094
Irs 9 [-o610 22,474 -8.139 -0.012 0.285 -0.055
st 8 Jl-0.585 25.992 10.397 -0.011 0.330 0.070
[Tu 7 fo.588 27.673 10.255 0.011 0.351 0.069
uv 6 |-0.590 27.673 10.397 -0.011 0.351 0.070
VW 5 [lo.600 25.992 9.940 0.011 0.330 0.067
WX 4 l0.613 22.450 8.885 0.012 0.285 - 0.060
XY 3 [o.725 16.961 -13.495 0.014 0.215 -0.091
vz 2 Jlo.721 9.242 -12.886 0.014 0.117 -0.087
ZA 1 f1.479 -0.599 -66.740 0.028 -0.008 -0.452
BZ 38 [-0.113 14.598 9.378 -0.003 0.259 0.089
zC 26 f-0.412 -10.765 28.172 -0.008 -0.145 0.169
cY 39 |-0.043 11.920 4.085 -0.001 0.212 0.039
YD 27 -0.197 -8.102 -12.655 -0.005 -0.128 -0.104
DX 40 [[-0.029 8.717 4.805 -0.001 0.155 0.046
[IXE 28 [l-0.124 -5.792 8.895 -0.003 -0.092 0.073
{EW 41 |-0.040 5.808 4,568 -0.001 0.103 0.043
fwr 29 [l0.000 -3.466 0.000 0.000 -0.066 0.000
(Fv 42 lo.000 2.820 0.000 0.000 0.078 0.000
VG 30 [{0.000 -1.155 0.000 0.000 -0.038 0.000
lcu 43 10.000 0.125 0.000 0.000 0.007 0.000
flur 31 l[0.000 0.977 0.000 0.000 0.032 0.000
flul 44 0.000 0.122 0.000 -|0.000 0.007 0.000
IT 32 [f0.000 -1.155 0.000 0.000 -0.038 0.000
TJ 45 [l0.000 2.836 0.000 0.000 0.078 0.000
S 33 [{0.000 -3.492 0.000 0.000 -0.067 0.000
SK 46 Jl0.023 5.829 3.754 0.001 0.104 0.036
KR 34 Jlo.119 -5.797 -8.234 0.003 -0.092 -0.068
flrL 47 Jjo.051 8.717 5.829 0.001 0.155 0.055
fLa 35 [0.194 -8.087 -12.516 0.005 -0.128 -0.103
fiam 48 {0.044 11.920 4.180 0.001 0.212 0.040
fimp 36 [jo.412 -10.765 -28.145 0.008 -0.145 -0.168
PN 49 Jo.113 14.598 9.347 0.003 0.259 0.089
AN 50 [l-0.499 -13.810 -87.587 -0.004 -0.077 -0.195
oo’ 51 |l0.499 -13.810 87.618 0.004 -0.077 0.195
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Table F3: Structural Analysis of Area A, Building 8, CCAD
Reactlon and Stresses Due to Live Loads

ﬂmmber Shear Axial Moment Stress (ksl) .
ID, # lip) (kip) (kip-in) tv [t tb
AB 25 Jlo.092 -11.160 -18.877 0.002 -0.150 -0.113
Isc 13 Jlo.736 -8.453 -16.337 0.014 -0.107 -0.111
fico 14 [-1.338 -15.648 -19.067 -0.025 -0.199 -0.129
[ipe 15 [-0.649 -20.658 -11.350 -0.012 -0.262 -0.077
lEF 16 [10.562 -23.997 -8.311 0.011 -0.305 -0.056
[Fa 17 llo.544 -25.502 10.163 0.010 -0.324 0.069
lcH 18 -0.579 -25.573 8.548 -0.011 -0.325 0.058
i 19 [0.579 -25.573 8.577 0.011 -0.325 0.058
IJ 20 {-0.546 -25.502 10.123 -0.010 -0.324 0.069
UK 21 [-0.556 -23.982 -7.836 -0.011 -0.305 -0.053
KL 22 [fo.381 -20.696 -11.588 0.007 -0.263 -0.078
v 23 1.0.761 -15.648 -19.239 -0.014 -0.199 -0.130
imn 24 |-0.736 -8.453 -16.337 -0.014 -0.107 -0.111
fino 37 }-0.092 11141 18.868 -0.002 -0.150 0.113
llor 12 |-1.338 -0.541 -60.369 -0.025 -0.007 -0.409
o 11 [-0.649 8.353 -11.573 -0.012 0.106 -0.078
lor 10 }-0.669 15,339 -12.537 -0.013 0.195 -0.085
RS 9 [l-0552 20.326 -7.361 -0.011 0.258 -0.050
ST 8 [[-0.529 23.508 9.403 -0.010 0.298 0.064
TU 7 o531 25.027 9.275 0.010 0.318 0.063
fluv 6 |l-0.534 25.027 9.403 -0.010 0.318 0.064
VW 5 llo.542 23.508 8.990 0.010 0.298 0.061
WX 4 lo.554 20.304 8.035 0.011 0.258 0.054
XY 3 fo.6s5 15.339 -12.205 0.012 0.195 -0.083
Yz 2 Jlo.e52 8.358 -11.654 0.012 0.106 -0.079
ZA 1 |[1.337 -0.541 -60.360 0.025 -0.007 -0.409
Bz 38 [[-0.103 13.202 8.482 -0.003 0.235 0.080
zC 26 |[-0.372 -9.735 25478 -0.008 -0.131 0.153
cY 39 [-0.038 10.780 3.695 -0.001 0.192 0.035
YD 27 [-0.178 -7.328 -11.445 -0.004 -0.116 -0.094
DX 40 [[-0.027 7.883 4.345 -0.001 0.140 0.041
fixe 28 [[-0.113 -5.238 8.045 -0.003 -0.083 0.066
fEw 41 [[-0.036 5,252 4132 -0.001 0.093 0.039
fwr 29 [0.000 -3.134 0.000 0.000 -0.060 ©0.000
iFv 42 [o0.000 2.550 0.000 0.000 0.070 0.000
VG 30 [f0.000 -1.045 0.000 0.000 -0.035 0.000
lau 43 [0.000 0.114 0.000 0.000 0.006 0.000
llun 31 [0.000 0.883 0.000 0.000 0.029 0.000
flur 44 [l0.000 0.111 0.000 0.000 0.006 0.000
It 32 [}0.000 -1.045 0.000 0.000 -0.035 0.000
TJ 45 }{0.000 2.564 0.000 0.000 0.071 0.000
S 33 ll0.000 -3.158 0.000 0.000 -0.060 0.000
Ilsk 46 [0.020 5.271 3.396 0.001 0.094 0.032
kR 34 Jlo.108 -5.243 -7.446 0.003 -0.083 -0.061
HRL 47 Jlo.046 7.883 5.271 0.001 0.140 0.050
fLa 35 [lo.176 -7.313 -11.320 0.004 -0.116 -0.093
oM 48 [10.039 10.780 3.780 0.001 0.192 0.036
Imp 36 [l0.373 -9.735 -25.455 0.008 -0.131 -0.152
PN 49 fl0.103 13.202 8.453 0.003 0.235 0.080
AA' 50 |-0.452 -12.490 -79.213 -0.004 -0.069 -0.176
00’ 51 lj0.452 -12.490 79.242 0.004 -0.069 0.176
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Table F4: Structural Analysis of Area A, Buiiding 8, CCAD

Reaction and Stresses Due to Point Loads

Member Shear Axial Moment Stress (ksl)

ID, #  Joaip) (kip) {kip-in) fv [fc,t Itb
AB 25 [jo.241 -15.300 -33.200 0.005 -0.206 -0.199
BC 13 Jl0.355 -12,000 21.140 0.007 -0.152 0.143
fico 14 [0.323 -22.400 18.300 0.006 -0.284 0.124
fibe 15 Jlo.192 -29.700 15.730 0.004 -0.377 0.107
lEF 16 [[0.058 -34.400 8.770 0.001 -0.437 . 0.046
[Fa 17 Jlo.036 -36.600 10.400 0.001 -0.465 0.070
tiGH 18 [-0.105 -36.700 10.420 -0.002 -0.466 0.071
tHI 19 f0.106 -36.700 10.500 0.002 -0.466 0.071
fi 20 ||-0.039 -36.600 10.500 -0.001 -0.465 0.071
ok 21 [[-0.051 -34.400 8.600 -0.001 -0.437 0.045
kL 22 J-0.191 -29.670 15.300 -0.004 -0.377 0.104
fiLm 23 |[-0.331 -22.400 18.900 -0.006 -0.284 0.128
fian 24 [-0.355 -12.000 21.080 -0.007 -0.152 0.143
fino 37 |-0.240 -15.300 33.200 -0.005 -0.206 0.199
flop 12 |-1.203 -0.868 -76.530 -0.023 -0.011 -0.518
fra 11 J-0.170 11.890 13.800 -0.003 0.151 0.093
for 10 |-0.206 21.970 15.420 -0.004 0.279 0.104
RS 9 |-0.040 29.200 6.440 -0.001 0.371 0.044
ST 8 J-0.023 33.760 8.700 0.000 0.429 0.059
TU 7 {0.043 35.950 8.720 0.001 0.456 0.059
uv 6 |[-0.046 35.950 9.020 -0.001 0.456 0.061
VW 5 [l0.039 33.773 9.020 0.001 0.429 0.061
WX 4 |o.042 29.150 7.326 0.001 0.370 0.050
XY 3 [o.188 21.970 14.080 0.004 0.279 0.095
Yz 2 o173 11.890 14.080 0.003 0.151 0.095
ZA 1 |[1.202 -0.870 43.730 0.023 -0.011 0.296
ez a8 Jl-0.129 18.930 10.130 -0.003 0.336 0.096
zC 26 [-0.541 -12.500 37.000 -0.011 -0.168 0.221
ficy 39 |-0.052 15.600 5.160 -0.001 0.277 0.049
YD 27 [-0.245 -9.090 -15.770 -0.006 -0.144 -0.130
DX 40 [-0.037 11.370 5.980 -0.001 0.202 0.057
ixe 28 [l-0.153 -6.080 10.940 -0.004 -0.096 0.090
[Ew 41 [[-0.047 11.400 5.560 -0.001 0.203 0.053
{wr 29 [0.000 -3.030 0.000 0.000 -0.058 0.000
FV 42 [f0.000 3.670 0.000 0.000 0.101 0.000
VG 30 [0.000 -0.046 0.000 0.000 -0.002 0.000
GU 43 [{0.000 0.225 0.000 0.000 0.012 0.000
flun 31 [0.000 2.750 0.000 0.000 0.091 0.000
flui 44 J0.000 0.222 0.000 0.000 0.012 0.000
[T 32 Jl0.000 -0.041- 0.000 0.000 -0.001 0.000
TJ 45 [lo.000 3.640 0.000 0.000 0.100 0.000
S 33 [f0:000 -3.050 0.000 0.000 -0.058 0.000
SK 46 lj0.028 7.590 4.670 0.001 0.135 0.044
KR 34 J0.147 -6.080 -10.200 0.003 -0.096 -0.084
IRL 47 Jl0.061 11.360 7.170 0.002 0.202 0.068
fLa 35 [j0.243 -9.070 -15.640 0.006 -0.143 -0.129
flam 48 |l0.054 15.600 5.260 0.001 0.277 0.050
fimp 36 J0.541 -12.500 -36.980 0.011 -0.168 -0.221
PN 49 lo.128 18.960 10.120 0.003 0.337 0.096
AA' 50 |-0.627 -16.500 -109.700  |-0.005 -0.092 -0.244
00’ 51 Jlo.627 -16.500 109.700 0.005 -0.092 0.244
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Table F5: Structural Analysis of Area A, Building 8, CCAD
Reaction and Stresses Due to Wind Loads

lﬁember . |[Shear Axial Moment Stress (ksi)

D, # i) (kip) (kip-in) fv fc,t 1o
AB 25 |-5.450 14,590 215.300 -0.110 0.196 1.289
BC 13 [1.384 7.180 -45.530 0.026 0.091 -0.308
fico 14 [-1.358 19.250 45500 -0.026 0.244 0.308
fiDE 15 [-0.972 27.740 15,300 -0.019 0.352 0.104
lEF 16 [[-0.855 33.600 13.920 -0.016 0.427 0.094
[Fa 17 [-0.819 36.720 -15.030 -0.016 0.466 -0.102
ticH 18 [-0.692 37.600 -12.730 -0.013 0.477 -0.086
fiHI 19 [-0.876 37.600 -13.200 -0.017 0.477 -0.089
(1) 20 }0.743 38.260 . -15.800 -0.014 0.486 -0.107
UK 21 1-0.737 36.730 -11.760 -0.014 0.466 -0.080
KL 22 |-0.563 32.640 18.140 -0.011 0.414 0.123
fiLm 23 [o.930 25.890 -14.870 0.018 0.329 -0.101
fiMN 24 [[1.780 16.450 75.830 0.034 0.209 0.514
fiNo 37 [l-2.850 19.090 243.800 -0.058 0.257 1.459
for 12 [-2.870 -6.380 157740 |-0.057 -0.081 -1.068
trQ 11 J[1.370 -20.140 46.110 0.026 -0.256 0.312
flor 10 [j0.916 -29.610 -14.390 0.017 -0.376 -0.097
RS 9 lo.822 -36.200  -11.860 0.016 -0.460 -0.080
ST 8 {0.806 -40.200 -15.090 0.015 -0.510 -0.102
TU 7 |-0815 -41.700 -14.650 -0.016 -0.529 -0.099
uv 6 0794 -40.200 -13.560 0.015 -0.510 -0.092
VW 5 [-0.812 -37.090 -12.700 -0.015 -0.471 -0.086
WX 4 [-0.834 -31.400 -12.120 -0.016 -0.399 -0.082
XY 3 [-1.050 -23.000 23.100 -0.020 -0.292 0.156
Yz 2 [o.946 -11.500 -21.400 0.018 -0.146 -0.145
ZA 1 [5.220 1.916 323.500 -0.099 0.024 2.191
BZ 38 [l0.650 -18.930 -56.200 0.017 -0.336 -0.533
ZC 26 1i0.791 17.200 -66.000 0.016 0.232 -0.395
cY 39 |-0.023 -17.900 2.470 -0.001 -0.318 0.023
YD 27 Jo.284 11.950 19.560 0.007 0.189 0.161
DX 40 [[0.049 -13.300 . -7.970 0.001 -0.236 -0.076
iXE 28 [l0.189 9.100 -13.700 0.004 0.144 -0.113
EW 41 [o.061 -9.340 -6.620 0.002 -0.166 -0.063
twr 29 [lo.000 5.870 0.000 0.000 0.112 0.000
FV 42 |0.000 -5.230 0.000 0.000 -0.144 0.000
VG 30 [l0.000 2.700 0.000 0.000 0.089 0.000
GU 43 [l0.000 -1.509 0.000 - [0.000 -0.083 0.000
[luH 31 }/0.000 -1.260 0.000 0.000 -0.042 0.000
flul 44 ]0.000 1.075 0.000 0.000 0.059 0.000
IT 32 [lo.000 0.529 0.000 0.000 0.017 0.000
TJ 45 [0.000 -2.523 0.000 0.000 -0.070 0.000
S 33 [0.000 3.650 0.000 0.000 0.070 0.000
SK 46 [-0.032 -6.540 -5.350 -0.001 -0.116 -0.051
KR 34 [-0.132 6.750 9.100 -0.003 0.107 0.075
(IRL 47 {10.049 -10.470 -6.230 -0.001 -0.186 -0.059
iLa 35 |-0.240 10.110 16.770 -0.006 0.160 0.138
flam 48 |-0.137 -14.530 -13.420 -0.004 .0.258  -0.127
iiMP 36 |-0.238 12.300 -24.860 -0.005 0.166 -0.149
lPN 49 Jo.267 -21.440 22.240 0.007 -0.381 0.211
AA 50 |7.971 19.800 -882.459  10.066 0.110 -1.961
o0’ 51 [3.530 17.700 -595.080  |0.029 0.098 -1.322
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Table F6: Structural Analysis of Area A, Building 8, CCAD
Actual Total Stresses

“Member lLoad Comb.=D.L+L.L+Point L. lLoad Comb.=D.L+W.L+Point L.

D, # v ft fc fb v ft fc fb
AB 25 |[0.009 0523 |-0437 [-0.103 0176 10.965
BC 13 [0.036 -0.378  |-0.090  [0.049 -0.180  |-0.288
fico 14 [-0.047 0.703  |-0.148  -0.048 -0.260  }0.289
foe 15 [-0.022 J0.929 |-0.055 [-0.029 0.315  [0.125
[Er 16 Jlo.024 1.078 |-0.073 [-0.003 0.347  10.078
frc 17 Jo.023 1147  |o.215  J-0.003 -0.356  10.045
fcH 18 |-0.025 1150 [0.192  J-0.027 -0.348  [0.048
H1 19 [o.025 -1.150  0.193  [1-0.002 -0.348  0.046
lu 20 [-0.023 -1.147  [0.215  [0.026 -0.337  [0.040
bk 21 [-0.023 -1.078  |-0.067  |-0.027 -0.307  |-0.094
[kt 22 [o0.012 -0.930  |-0.062  [1-0.006 0253 0.140
M 23 [-0.037 0703 [-0.146  [l-0.005 0175  |-0.117
fmn 24 [Lo.036 -0.378  |-0.090  [l0.012 -0.062  [0.534
[No 37 f-0.009 0522 (0437 [l-0.064 -0.115  [1.783
lor 12 |-0.077 0025 |-1.379 [-0.108 -0.100  |-2.039
fr@ 11 [-0.029 |o.374 0072 [0.009  [0.013 0.319
flor™ 10 J-0.031  }0.689 .0.074 |-0.001 {0.118 -0.087
RS 9 [-0.023 [0.914 0061 Jl0.003  [0.196 -0.092
sT 8 |[-0.022 [1.057 0.193  f0.004  [0.248 0.027
U 7 llooz2 J1.126 0.191 .0.004  {0.278 0.029
uv 6 |-0.022 [1.126 0195  [0.003  |0.297 0.040
VW 5 [0.022  |1.057 0.189  [-0.003  [0.288 0.042
wx 4 Jo0.023 0913 0.164  J-0.003  0.256 0.028
XY 3 [0.030 lo.689 0079 [-0.003 l0.202 0.160
vz 2 Jfo.o29  }0.374 0071 fo.035  Jo.122 -0.137
zA 1 [o.077 0.026 |-0565 [-0.048  [0.006 2.035
Bz 38 [-0.009 lo.831 0.265  J[0.011 0.259 -0.348
7zCc 26 |-0.027 .0.444 0543 [0.003 -0.082  |-0.005
cy 39 [-0.004 |o.681 ‘ 0123  [-0.003 _ [0.171 0.111
vyo 27 [-0.015 .0.388 |-0.329  [-0.004 -0.083 |-0.073
DX 40 }-0.002  [0.497 0143  [f0.000  l0.121 0.027
[xe 28 |[-0.009 0271 0230  [-0.002 -0.044  [0.051
[Ew 41 f-0.003 |0.399 0.135  [-0.001  ]0.140 0.033
[wre 29 lo.000 .0.184  0.000 _ [0.000 -0.012  [0.000
[Fv 42 Jo.000  [0.249 0.000 J0.000  [0.035 0.000
VG 30 [l0.000 .0.074 }0.000 [fo.o00  |0.050 0.000
GU 43 [0.000  [0.026 0.000  [{0.000 -0.064  [0.000
flur 31 Jo.ooo  lo.152 0.000 [o.000  }o.082 0.000
flur 44 fo.ooo  Jo.025 0.000 [l0.000  [0.078 0.000
[r 32 Jo.000 .0.074  [0.000 [0.000 0.022  [0.000
TJ 45 [0.000  [0.249 0.000 [l0.000  [0.109 0.000
s 33 Jjo.000 0186 |0.000  [0.000 -0.055  [0.000
SK 46 [0.002  ]0.332 0112  [o.ooo  jo.122 0.029
KR 34 Jo.009 0271 |-0.213 _ [0.003 -0.081 [-0.077
f[RL 47 lo.004 o497 0173 f0.002 {0171 0.064
flLa 35 jo.015 0.387 |-0.326  [0.005 0.1 [-0.094
flom 48 fo.004  [0.681 0425  [-0.001 _ [0.231 -0.038
iMp 36 [0.027 .0444 |-0542 Jl0.014 .0.148  |-0.539
PN 49 li0.o09  [0.831 0.265  [0.014 - [0.215 0.395
AA 50 [-0.013 0238 |-0.614  [l0.057 -0.058 |-2.399
o0 51 [i0.013 0238 |0.615  [[0.039 -0.070  |-0.884




176 USACERL TR 99/26

Table F7: Allowable Stresses
ILaboratog Test (ksi) ||NDS (ksi), Unfactored

Density=46.4 [b.ft"3
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Table F8: Structural Analysis of Area A, Building 8, CCAD
Adjustment Factors from NDS Specifications and Factored Allowables

IMember [Load Comb.: D.L+L.L+P.L for : Fb=3.05, Ft=1.65, Fy=0.1, Fc=2.25 (ksi)

ID, # [cda Jocm Jot  Jou Jev<tolct  [cp  |ch F'b F't F'v F'c
[as 25 o5 1 1 1 i 110 0.893 1 3.369 1.856 0.113 2517
IBC 13 {125 1 1 1 1 1,10 1.000 1 3.369 1.856 0.113 2.819
lico 14 125 1 i 1 1 110 1.000 1 3.369 1.856 0.113 2.819
bE 15 125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
ler 16 125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 J2.819
IFG 17 125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
flaH 18 fl1.25 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
= 19 125 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
i 20 [[1.25 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
K 21 1125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
kL 2 s 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
fim 23 [l1o5 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
IMN 24 125 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
IIno 37 [[1.25 1 1, 1 1 110 0.893 1 3.369 1.856 0.113 2,517
iop 12 125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
Pa 1 1.5 1 1 i 1 110 1.000 1 3.369 1.856 0.113 2.819
ler 10 125 1 1 1 1 1.10  1.000 1 3.369 1.856 0.113 2.819
RS 9 fios 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
IsT 8 25 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
Iru 7 25 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
fluv 6 125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
vw 5 [1.25 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
WX 4 |Jhos 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
XY 3 25 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
72 2 J2s 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
ZA 1 J1.25 1 1 i i 110  1.000 1 3.369 1.856 - |0.113 2.819
BZ 38 [[1.25 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
lzc 26 [[1.25 1 1 1 1 110  0.882 1 3.369 1.856 0.113 2.486
ficy 39 [1.25 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2819
) 27 125 1 1 1 1 110 0.872 1 3.369 1.856 0.113 2.458
Ibx 40 [1.25 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
IIXE 28 [l1.25 1 1 1 1 110 0.862 1 3.369 1.856 0.113 2.430
lew 41 125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
iWF 29 [h.25 o 1 1 1 110 0.852 1 3.369 1.856 0.113 2.402
Fv 42 125 1 1 1 1 110 1.000 1 3.369 1.856 0.113 ‘lo.819
va 30 [[1.25 1 1 1 1 110 0.842 1 3.369 1.856 0.113 2.373
iGuU 43 125 1 1 1 1 1,10  1.000 1 3.369 1.856 0.113 2.819
luH 31 125 1 1 1 1 110 0.832 1 3.369 1.856 0.113 2.345
lui 44 [1.25 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
IT 32 125 1 1 1 1 110 0.842 1 3.369 1.856 0.113 2373
TJ 45 ll1.25 1 1 1 1 110  1.000 1 3.369 1.856 0.113 2.819
1S 33 [[1.25 1 1 1 K 110 0.852 1 3.369 1.856 0.113 2.402
SK 46 1.25 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
IIkr 34 [h2s 1 1 1 1 110 0.862 1 3.369 1.856 0.113 2.430
IIRL 47 25 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
lLa 35 125 1 1 q 1 110 0.872 1 3.369 1.856 0.113 2.458
lam 48 ll1.25 1 1 1 1 110 1.000 1 3.369 1.856 0.113 2.819
Imp 36 [[1.25 1 1 1 1 110 0.882 1 3.369 1.856 0.113 2.486
PN 49 125 1 1 ] 1 110 1.000 1 3.369 1.856 0.113 2.819
Yy 50 [l1.25 1 1 1 1 110 0.370 1 3.369 1.856 0.113 1.043
oo~ 51 J12s 1 1 1 1.10 0.370 1 3.369 1.856 0.113 1.043

Cm=1.0 due to occupancy Live Load
When Cv is determined, some vales are used conventionally.
Ch=1.0 for assuming splits at all members.
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Table F9: Structural Analysis of Area A, Building 8, CCAD
Adjustment Factors from NDS Specifications and Factored Allowables

|Member [Load Comb.: D.L+W.L+PL for Fb=3.05, Ft=1.65, Fv=0.1, Fc=2.25 (ksi)

ID, # cd Jcm ot [cwu [cv<1.0 Cf Cp Ch F'b F't F'v Fc
[aB 25 J160 |1 1 1 0.838 1.1 0.893 |1 3614 [2.160 10.144 3,202
[eC 13 li.80 |1 1 1 0.838 |11 1.000 |1 3.614 [2.160 {0.144 3.608
co 14 1160 [1 1 1 0.838 [1.1 1.000 [ 3614 [2.160 [0.144 3.608
[oE 15 1.60 |1 1 1 0,838 |1.1 1.000 |1 3614 [2.160 [0.144 3.608
[lEF 16 |1.60 [1 1 { 0.838 |1.1 1,000 |1 3614 [2.160 [0.144 3.608
[Fa 17 |1.60 [ 1 1 0.838 |1.1 1.000 |1 3614 [2.160 [0.144 3.608
[GH 18 |1.60 |[1 1 1 0.838  |1.1 1.000 |1 3614 [2.160 [0.144 3.608
fiHi 19  [1.60 [1 1 1 0.838 |11 1.000 |1 3614 [2.160 [0.144 3.608
N 20 |1.80 It 1 1 0.838  |1.1 1.000 |1 3614 [2.160 |0.144 3.608
K 21 1.60 |1 1 1 0.838 [1.1 1.000 |1 3614 |2.160 {0.144 3.608
Ik 220|180 I 1 1 0.838 [1.1 1.000 |1 3614 [2.160 [0.144 3.608
im 23 |is0 i 1 1 0.838 |11 1.000 1 3614 12160 [0.144 3.608
My Jo4 160 |1 1 1 0.838 1.1 1.000 |1 3614 |2.160 [0.144 3.608
INo 37  |160 |1 1 1 0.838 |11 0.893 |1 3614 |2.160 [0.144 3.222
for 12 160 [1 1 1 0.838 [1.1 1.000 |1 3614 |2.160 [0.144 3.608
(o) 11 1.60 |1 1 1 0.838 |1.1 1.000 1 3614 |2.160 |0.144 3.608
[lar 10 1.80 |1 1 1 0.838 ]i.1 1.000 |1 3614 |2.160  |0.144 3.608
{RS 9 160 |1 1 1 0.838 |1.1 1.000 |1 3614 |2.160  |0.144 3.608
ST 8 160 1 1 1 0.838 1.1 1.000 |1 3614 |2.160 [0.144 3.608
TU 7 160 |1 1 1 0.838 1.1 1.000 |1 3614 |2.160 [0.144 3.608
lluv 5 160 | 1 1 0.838 1.1 1.000 |1 3614 [2.160 |0.144 3.608
vw |5 1.60 |1 1 1 0.838  [1.1 1.000 |1 3614  |2.160 [0.144 3.608
WX |4 1.60 |1 1 1 0.838 1.1 1.000 |1 3614 [2.160 [0.144 3.608
XY 3 1.60 1 1 1 0.838 1.1 1.000 |1 3614 |2.160 |0.144 3.608
Yz 2 160 |1 1 1. Jlo.sas |11 1.000 |1 3614 [2.160 [0.144 3.608
ZA 1 160 |1 1 1 0.838 1.1 1.000 |1 3614 |2.160 [0.144 3.608
BZ 38 [1.80 |1 1 1 0.838  |1.1 1.000 |1 3614 |2.160 [0.144 3.608
[lzc 26 160 |1 1 1 0.838 |11 0.882 |1 3614 [2.160 [0.144 3.182
flcy 39  J1.80 [1 1 1 0.838 |1.1 1.000 |1 3614 [2.160 [0.144 3.608
[vo 27  [1.60 |1 1 1 0.838  |1.1 0.872 |1 3614 [2.160 |0.144 3.146
DX 40 [1.60 |1 1 1 0.838 1.1 1.000 |1 3614 [2.160 [0.144 3.608
XE 28 {1.60 |1 1 1 0.838 1.1 0.862 |1 3614 |2.160 |0.144 3.110
EW |41 1.60 |1 1 1 0.838 1.1 1.000 |1 3614 |2.160 [0.144 3.608
wF |29 [160 1 1 1 0.838  [1.1 0.852 |[i 3614 |2.160 |0.144 3.074
FV 42  |1.60 I 1 1 0.838 1.1 1.000 |1 3614 |2.160  0.144 3.608
Iva 30  |1.60 1 1 1 0.838  |[1.1 0.842 |1 3614 |2.160 |0.144 3.038
lau 43 |J1.80 |1 1 1 0.838 |1.1 1.000 |1 3614 [2.160  |0.144 3.608
flun 31 1.60 |1 1 1 0.838 [1.1 0.832 |1 3614 |2.160 10.144  13.002
flui 44 160 1 1 1 0.838 [1.1 1.000 |1 3614 |2.160 [0.144 3.608
[T 32 [1.60 |1 1 1 0.838 |1.1 0.842 |1 3614 |2.160 [0.144 3.038
TJ 45 {1.60 |1 1 1 0.838  |1.1 1.000 [ 3614 |2.160 [0.144 3.608
JS 33 [1.80 |1 1 1 0.838  [1.1 0.852 |1 3614 |2.160 ]0.144 3.074
SK 46 |1.60 |1 1 1 0.838  [1.1 1.000 {1 3614 [2.160 [0.144 3.608
KR 34 [1.60 |1 1 1 0.838  [1.1 0.862 |1 - 3614 |2.160 [0.144 3.110
IR 47 lis0 |1 1 1 0.838  [1.1 1.000 |1 3614 |2.160 [0.144 3.608
La 35 160 |1 1 1 0.838  |[1.1 0872 |1 3614 |2.160 [0.144 3.146
lom lag 150 |1 1 i 0.838 |i.1 1.000 |4 3614 |2.160 [0.144 3.608
Imp 36 |1.60 |1 1 9 0.838 |11 0.882 |1 3614 [2.160 [0.144 3.182
(PN 49 |10 1 1 1 0.838 |11 1.000 |1 3614 [2.160 |0.144 3.608
faa Js0 180 {1 1 1 0.838 |11 0.370 |1 3614 [2.160 [0.144 1.335
loo |51 1.60 |1 1 1 0.838 [1.1 0.370 |1 3614 [2.160 |0.144 1.335

Cd=1.6 due to Wind Load
When Cv is determined, some vales are used conventionally,
Ch=1.0 for assuming splits at all members.
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Table F10: Structural Analysis of Area A, Building 8, CCAD

Stress Interaction Per NDS Alliowables

Member [Load Comb..D.L+L.L+Point L.

||Load Comb.:D.L+W.L+Point L.

# [ ) I (b,g) ** 1(b,c) *** I (bt)* I(bt)** I (b,c) ***
25 0.207 0.285
13 0.049 0.086
14 0.121 0.091
15 0.133 0.046
16 0.181 0.033
17 0.273 0.024
18 0.263 0.024
19 0.263 0.023
20 0.273 0.021
21 0.178 0.036
22 0.136 0.046
23 0.120 0.036
24 0.049 0.151
37 0.207 0.513
12 0.413 0.581
11 [0.223 0.090 0.094 0.085

10 f0.393 0.182 llo.o79 0.009

9 Jl0.511 0.253 flo.116 0.029

8 [l0.627 0.257 lo.122 0.061

7 "0.663 0.277 {lo.137 0.069

6 [loees 7 lo.o76 lo.149 0.071

5 [0.626 0.258 llo.145 0.068

4 o541 0.222 flo.126 0.063

3 [o.395 0.181 llo.138 0.012

2 |o0.223 0.090 lo.094 0.004

1 0.169 Jlo.566 0.562

38 [l0.526 0.168 llo.216 0.024

26 |l 0.228 0.002
39 l0.403 0.166 llo.110 0.017

a7 |t 0.141 0.021
40 [[0.310 0.105 Ho.063 0.026

28 |f 0.089 | 0.014
41 [j0.255 0.078 fio.074 0.029

29 |l 0.006 ‘ 0.000
42 [0.134 0.074 li0.016 0.010

30 |f 0.001 1l0.023 0.014

43 [[0.014 0.008 0.000
31 [l0.082 0.045 flo.038 0.023

44 0.014 0.007 lo.036 0.022

32 0.001 0.000
45 [i0.134 0.074 1l0.050 0.030

33 | 0.006 0.000
46 j0.212 0.065 llo.065 0.026

34 || 0.084 0.023
47 [0.319 0.096 ll0.097 0.029

35 | 0.139 0.028
48 j0.404 0.165 . flo.117 0.053

36 || 0.228 0.158
49 [lo.526 0.168 0.209 0.050

50 0.288 0.696
51 0.288 0.261

* ft/Ft + fo/Fb < 1.0
*: (fo-f)/Fb < 1.0
= (fo/Fe)h2 + fo/(Fb*(1-(fc/Fc)))<1 .0
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" Table F11: Structural Analysis of Area A, Building 8, CCAD
Stress Interaction Based on Lab. Test Allowables

IMember |||.oad Comb.:D.L+L.L+Point L. ||Load Comb.:D.L+W.L+Point L.
D, # I (bt 1(b,t)** 1 (b,c) ** I (b,t)* 1(b,t) * 1{b,c) ***
laB 25 ‘ 0.117 0.200
Isc 13 0.029 0.061
lcp 14 0.068 0.065
[bE 15 0.072 0.033
(EF 16 0.097 0.025
[FG 17 0.148 0.018
leH 18 0.142 0.018
| 19 0.142 ’ 0.018
i 20 0.148 0.016
fluk 21 0.096 0.026
kL 22 0.074 0.034
fiLm 23 0.068 0.026
(mMN 24 0.029 0.107
NO 37 0.117 0.361
flor 12 0.272 0.411
|e) 11 [0.236 0.059 0.070 0.060

[lor 10 |0.422 0.121 0.087 0.006

RS 9 |0.553 0.167 0.134 0.021

ST 8 J0.663 0.169 0.152 0.043

TU 7 Jo.704 - "{0.183 0170 . |0.049

uv 6 Jo.704 -{0.182 0.184 0.051

VW 5 [0.663 0.170 ' 0.179 0.048

WX 4 lo572 0.147 0.157 0.045

XY 3 [0.423 0.120 0.151 0.008

vZ 2 Jo.235 0.060 0.099 0.003

ZA 1 0.111 0.402 0.398

BZ 38 |0.544 0.111 0.222 0.017

[zc 26 0.133 0.001
flcy 39 [0.427 0.109 0.123 0.012

fyo 27 0.082 0.015
DX 40 |0.322 0.069 0.077 0.018

XE 28 0.053 0.010
EW 41 0.263 0.052 0.089 0.021

WF 29 0.002 0.000
FV 42 [0.148 0.049 0.021 0.007

iva 30 0.000 0.029 0.010 .

lau 43 [0.015 0.005 0.000
luH 31 0.048 0.016

ui 44 {0.015 0.005 0.046 0.015

IT 32 . 0.000 0.000
TJ 45 |0.148 0.049 0.065 0.021

JS 33 | ' 0.002 0.000
SK 46 0.219 0.043 0.078 0.018

KR 34 0.050 0.016
IRL 47 |0.328 - }0.063 0.114 0.021

o) 35 0.081 0.020
flam 48 |0.427 0.109 0.144 0.038 '
imp 36 0.133 0.111
[PN 49 |0.544 0.111 0.205 0.035

flan’ 50 0.132 0.478
foo 51 0.132 0.177

*: fyFt + fo/Fb < 1.0
*: (fo-ft)/Fb < 1.0
= (f/Fe)A2 + fol(Fb*(1-(fc/Fc)))<1.0
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Appendix G: Analytical Results for
Members and Joints in Area
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Table G1: Structural Analysis of Area B, Building 8, CCAD

Section Properties

][_Member Area Inertia Centroid
ip, #  |(inr2) (inr4) (In)
BW 1 |63 158.8 3.625
WT 42 [36.3 158.8 3.625
TS 2 |[s6.3 158.8 3.625
SR 3 [s6.3 158.8 3.625
RQ 4 363 158.8 3.625
fiar 5 [[36.3 158.8 3.625
PO 6 [136.3 158.8 3.625
flon 7 {363 158.8 3.625
NX 43 363 158.8 3.625
XL 8 [36.3 158.8 3.625
cD 9 |63 158.8 3.625
[loE 10 [36.3 158.8 3.625
[ler 11 [36.3 158.8 3.625
[Fa 12 |36.3 158.8 3.625
flaH 13 [36.3 158.8 3.625
fiHI 14 [[36.3 158.8 3.625
1) 15 }i36.3 158.8 3.625
UK 16 [36.3 158.8 3.625
cB 17 [l28.1 296.6 5.625
(o7 18 [e8.1 296.6 5.625
[Es 19 [13.8 34.7 2.750
[Fr 20 [i3.8 34.7 2.750
lca 21 [13.8 34.7 2.750
flHp 22 [l138 34.7 2.750
flo 23 [13.8 34.7 2.750
fuN 24 [i28.1 296.6 5.625
KL 25 [128.1 296.6 5.625
flct 26 {563 593.3 5.625
{Ips 27 |s6.3 593.3 5.625
{ErR 28 [36.3 158.8 3.625
[lFa 29 [l138 34.7 2.750
[Ha 30 [[13.8 34.7 2.750
ip 31 [36.3 158.8 3.625
[vo 32 [56.3 593.3 5.625
[lkN 33 [56.3 593.3 5.625
fau 38 |95.6 1008.5 5,625
flus 36 [[95.6 1008.5 5.625
fluw 34 |56.3 593.3 5,625
MV 39 [o5.6 1008.5 5.625
VL 37 ll95.6 1008.5 5.625
VX 35 lI56.3 593.3 5.625
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Table G2: Structural Analysis of Area B, Building 8, CCAD

Reaction and Stresses Due to Dead Loads

[Member [shear Axial Moment Stress (ksl)

fip, #  likip) (kip) (kip-in) fv fo,t fb
(BW 1 |o0.342 1.172 3.193 0.014 0.032 0.073
WT 42 |-0.476 1.172 -7.197 -0.020 0.032 -0.164
TS 2 |o.410 1.732 -4.662 0.017 0.048 -0.106
SR 3 Jo4i7 5.566 -4.623 0.017 0.153 -0.106
RQ 4 J0.434 7.909 4.589 0.018 0.218 0.105
flop 5 |-0.436 7.913 4,522 -0.018 0.218 0.103
fro . |6 [0.411 5.553 -4.193 0.017 0.153 -0.096
flon 7 |-0.429 1.761 -5.550 -0.018 0.049 -0.127
NX 43 |0.478 1.167 -7.281 0.020 0.032 -0.166
XL 8 |-0.341 1.167 3.181 -0.014 0.032 0.073
cb 9 |0.475 -2.977 -7.128 0.020 -0.082 -0.163
lloe 10 |0.475 -6.967 -8.003 0.020 -0.192 -0.183
[eF 11 |-0.429 -9.310 -4.562 -0.018 -0.257 -0.104
fFa 12 [0.439 -10.036 -4.562 0.018 -0.277 -0.104
licH 13 |-0.440 -10.036 -4.680 -0.018 -0.277 - -0.107
fiH 14 |0.437 -9.314 -4.680 0.018 -0.257 -0.107
IJ 15 |-0.490 -6.955 -8.597 -0.020 -0.192 -0.196
K 16 |-0.468 -2.989 -6.994 -0.019 -0.082 -0.160
cB 17 |-0.212 -3.387 9.627 -0.011 -0.120 0.183
DT 18 |-0.156 -4.845 7.446 -0.008 -0.172 0.141
fes 19 ]0.000 -3.201 0.000 0.000 -0.233 0.000
IFr 20 ]0.000 -1.632 0.000 0.000 -0.119 0.000
lca 21 |0.000 -0.758 0.000 0.000 -0.055 0.000
iHP 22 0.000 -1.638 0.000 0.000 -0.119 0.000
fio 23 lo0.000 -3.195 0.000 0.000 -0.232 0.000
fun 24 |0.174 -4.831 -8.004 0.009 -0.172 -0.152
fikL 25 [o.210 -3.395 -9.570 0.011 -0.121 -0.181
licT 26 0.000 4.016 0.000 0.000 0.071 0.000
ibs 27 |-0.008 5.560 0.901 0.000 0.099 0.009
R 28 [0.000 3.403 0.000 0.000 0.094 0.000
fFa 29 10.000 1.054 0.000 0.000 0.077 0.000
[HQ 30 [0.000 1.048 0.000 0.000 0.076 0.000
fip 31 0.000 3.427 0.000 0.000 0.095 0.000
o 32 [0.002 5.505 0.240 0.000 0.098 0.002
fikn 33 |o.000 4.037 0.000 0.000 0.072 0.000
flau 38 |-1.401 -6.548 -88.844 -0.022 -0.068 -0.496
flus 36 [0.959 -3.730 -64.511 0.015 -0.039 -0.360
fluw 34 [0.324 -3.663 -24,332 0.009 -0.065 -0.231
[mv 39 |1.401 -6.547 88.574 0.022 -0.068 0.494
VL 37 |-0.958 -3.735 64.399 -0.015 -0.039 0.359
VX 35 }-0.320 -3.656 24.175 -0.009 -0.065 0.229
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Table G3: Structural Analysis of Area B, Building 8, CCAD

Reaction and Stresses Due to Live Loads

ember |[shear Axial Moment Stress (ksi)

D, # llxip) (Kip) (kip-in) fv fc,t fb

lBw 1 [o.a19 1.432 3.902 0.017 0.039 0.089
WT 42 |-0.582 1.432 -8.796 -0.024 0.039 -0.201
TS 2 Jlo.501 2.116 -5.699 0.021 0.058 -0.130
SR 3 [lo.509 8.802 -5.651 0.021 0.188 -0.129
RQ 4 o531 9.666 5.608 0.022 0.267 0.128
lap 5 [-0.533 9.671 5527 -0.022 0.267 0.126
PO 6 |l0.503 6.788 -5.124 0.021 0.187 -0.117
fON 7 |f-0.525 2.153 -6.784 -0.022 0.059 -0.155
INX 43 llo.584 1.427 -8.900 0.024 0.039 -0.203
XL 8 [lo.416 1.427 3.888 -0.017 0.039 0.089
CD 9 Jio.580 -3.639 -8.711 0.024 -0.100 -0.199
[oE 10_J[0.580 -8.516 -9.781 0.024 -0.235 -0.223
lEF 11 [l-0.524 -11.379 -5.576 -0.022 -0.314 -0.127
[FG 12 Jlo.536 -12.266 -5.576 0.022 -0.338 -0.127
fiGH 13 [-0.538 -12.266 -5.719 -0.022 -0.338 -0.131
fine 14 Jlo.535 -11.384 -5.719 0.022 -0.314 -0.131
IJ 15 [l0.598 -8.501 -10.507 -0.025 -0.234 -0.240
UK 16 |-0.572 -3.653 -8.548 -0.024 -0.101 -0.195
cB 17 |l0.259 -4.140 11.767 -0.014 -0.147 0.223
foT 18 [-0.191 -5.922 9.101 -0.010 -0.211 0.173
{ES 19 Jlo.000 -3.912 0.000 0.000 -0.285 0.000
{Fr 20 |lo.000 -1.995 0.000 0.000 -0.145 0.000
lca 21 Jlo.o00 -0.926 0.000 0.000 -0.067 0.000
HP 22 10.000 -2.001 0.000 0.000 -0.146 0.000
10 23 Jlo.000 -3.905 0.000 0.000 -0.284 0.000
UN 24 Jlo.213 -5.905 -9.782 0.011 -0.210 -0.186
KL 25 |lo.256 -4.150 -11.696 0.014 -0.148 -0.222
flct 26 [0.000 4.908 0.000 0.000 0.087 0.000
[os 27 [l-0.010 6.795 1.101 0.000 0.121 0.010
[ER 28 ]0.000 4.159 0.000 0.000 0.115 0.000
fFa 29 o.000 1.288 0.000 0.000 0.094 0.000
HQ 30 |lo.000 1,281 0.000 0.000 0.093 0.000
P 31 Jlo.000 4.188 0.000 0.000 0.116 0.000
JO 32 Jlo.003 6.729 0.293 0.000 0.120 0.003
KN 33 Jlo.000 4,934 0.000 0.000 0.088 0.000
flaru 38 [[-1.713 -8.003 108587  |-0.027 -0.084 -0.606
(us 36 [l1.173 -4.558 -78.847 0.018 -0.048 -0.440
fluw 34 f0.395 -4.476 -29.740 0.011 -0.080 -0.282
MV 39 Ji1.713 -8.002 108.257 0.027 -0.084 0.604
VL 37 |-1.170 -4.566 78.709 -0.018 -0.048 0.439
VX 35 |[-0.391 -4.469 29.548 -0.010 -0.079 0.280
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Table G4: Structural Analysis of Area B, Building 8, CCAD

Reaction and Stresses Due to Point Loads

[[T\Ilember lishear Axial Moment Stress (ksl)
fiD, #  [ixip) (kip) (kip-in) tv fe,t fb
(BW 1 Jl0.036 0.678 1.539 -0.001 0.019 0.035
fwt 42 |-0.036 0.678 -1.182 -0.001 0.019 -0.026
TS 2 lo.001 1.019 0.339 0.000 0.028 0.008
SR 3 [o.005 3.367 0.693 0.000 0.093 0.016
RQ 4 o.o11 4.796 1.536 0.000 0.132 0.035
llor 5 [0.012 4,798 1536 0.000 0.132 0.035
|[e) 6 [o0.001 3.359 0.699 0.000 0.093 0.016
llon 7 [-0.013 1.038 0.699 -0.001 0.029 0.016
“INX 43 fo.037 0.676 -1.183 0.002 0.019 -0.027
XL 8 Jjo.037 0.676 1.563 0.002 0.019 0.036
flco 9 |lo.0s5 -1.766 -2.089 0.002 -0.049 -0.048
fioe 10 Jj0.035 -4.206 -1.464 0.001 -0.116 -0.033
[eF 11 [-0.010 -5.636 1.148 0.000 -0.155 0.026
IFG 12 [o.013 -6.087 1.414 0.001 -0.168 0.032
llaH 13 |}-0.014 -6.087 1.414 -0.001 -0.168 0.032
| 14 [0.015 -5.638 1.455 0.001 -0.155 0.033
1 15 |-0.044 -4.199 -1.823 -0.002 -0.116 -0.042
K 16 [-0.051 -1.774 -2.006 -0.002 -0.049 -0.046
llce 17 [-0.081 -1.830 4.324 -0.004 -0.065 0.082
ot 18 J-0.093 -2.444 4.386 -0.005 -0.087 0.083
fes 19 l0.000 -1.461 0.000 0.000 -0.106 0.000
[Fr 20 [i0.000 -0.499 0.000 0.000 -0.036 0.000
ica 21 Jl0.000 0.028 0.000 0.000 0.002 0.000
fHP 22 0.000 -0.502 0.000 0.000 -0.037 0.000
llo 23 [o.000 -1.457 0.000 0.000 -0.106 0.000
[N 24 H0.104 -2.436 -4.731 0.006 -0.087 -0.090
(KL 25 [l0.080- -1.835 -4.288 0.004 -0.065 -0.081
licT 26 [l0.000 2.448 0.000 0.000 0.044 0.000
fos 27 [l-0.005 3.404 0.578 0.000 0.061 0.005
{ER 28 [o.000 2076 0.000 0.000 0.057 0.000
tFa 29 |[o.000 0.656 0.000 0.000 0.048 0.000
[Ha 30 Jo.000 0.652 0.000 0.000 0.047 0.000
e 31 ]0.000 2.090 0.000 0.000 0.058 0.000
o 32 [lo.001 3.371 0.162 0.000 0.060 0.002
flcn 33 110.000 2.460 0.000 0.000 0.044 0.000
X] 38 [-0.840 -3.500 -53.270 -0.013 -0.037 -0.297
fus 36 Jlo.597 -1.795 -38.907 0.009 -0.019 -0.217
fluw 34 0.190 -2.222 -14.363 0.005 -0.039 -0.136
(M 39 [l0.840 -3.500 53.105 0.013 -0.037 0.296
VL 37 |l-0.596 -1.798 38.837 -0.009 -0.019 0.217
VX 35 |l-0.188 -2.218 14.268 -0.005 -0.039 0.135
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Table G5: Structural Analysis of Area B, Building 8, CCAD

Reaction and Stresses Due to Wind Loads
‘[—Mem ber [shear Axial Moment Stress (ksi)
fiD, #  lip) (kip) (kip-in) tv fet fb
[Bw 1 [o.488 -6.610 -5.653 0.020 -0.182 -0.129
WT 42 Jjo.844 -6.610 16.600 0.035 -0.182 0.379
TS 2 |os17 -1.356 7.364 0.026 -0.037 0.168
SR 3 [-0.614 -8.160 7.364 -0.025 -0.225 0.168
RQ 4 |-0.639 -12.833 -6.465 -0.026 -0.354 -0.148
liap 5 Jlo.626 -15.282 -6.940 0.026 -0.421 -0.158
PO 6 [0.605 -13.074 -5.779 0.025 -0.361 -0.132
flon 7 fo.619 8699 . [7.075 0.026 -0.240 0.162
[NX 43 [-0.533 -0.197 4.354 -0.022 -0.005 0.099
XL 8 [o.6s7 -0.197 9.381 0.028 -0.005 0.214
cD 9 [o712 0.280 8.659 0.029 0.008 0.198
IDE 10 [0.728 7.341 13.865 -0.030 0.202 0.317
HEF 1t [0.635 12.015 6.940 0.026 0.331 0.158
fFa 12 [fo0.645 14.310 6.940 -0.027 0.395 0.158
llcH 13 [lo.635 14.310 -6.370 0.026 0.395 -0.145
[ 14 [[-0.623 14.464 6.249 -0.026 0.399 0.143
firs 15 [jo.687 12.256 10.403 0.028 0.338 0.238
K 16 |0.726 7.663 11.320 0.030 0.211 0.258
fice 17 l.413 2.127 -44.651 0.129 0.076 -0.847
ot 18 [0.257 8.630 -13.354 0.014 0.307 -0.253
[Es 19 [l0.000 5.959 0.000 0.000 0.433 0.000
[Fr 20 |o.000 3.697 0.000 0.000 0.269 0.000
lca 21 [f0.000 1.120 0.000 0.000 0.081 0.000
[HP 22 [l0.000 1.105 0.000 0.000 0.080 0.000
0 23 [l0.000 3.407 0.000 0.000 0.248 0.000
UN 24 J-0.218 5.754 9.869 -0.012 0.205 0.187
KL 25 [-0.307 8.474 12.914 -0.016 0.301 0.245
llcT 26 [f0.000 -2.260 0.000 0.000 -0.040 0.000
[Ds 27 |-0.016 -9.900 1.747 0.000 -0.176 0.017
fER 28 [10.000 -6.788 0.000 0.000 -0.187 0.000
IFQ 29 I0.000 -3.333 0.000  [0.000 -0.242 0.000
[Ha 30 [f0.000 0.224 0.000 0.000 0.016 0.000
fip 31 Jlo.o0o -3.207 0.000 0.000 -0.088 0.000
[bo 132 [-o0.011 -6.343 -1.198 0.000 -0.113 -0.011
fixn 33 [o.000 -10.684 0.000 0.000 -0.190 0.000
flau 38 |l6.591 10.901 318,769 [0.103 0.114 -1.778
fus 36 J-4.197 2.483 212.159 -0.066 - ]o.026 1.183
fluw 34 {-0.955 10.950 77.422 -0.025 0.195 0.734
(M 39 [0.819 8.299 -78.411 0.013 0.087 -0.437
VL 37 J-0.110 9.141 11.801 -0.002 0.096 0.066
VX 35 [l0.061 -1.253 7.148 0.002 -0.022 0.068
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Table G6: Structural Analysis of Area B, Building 8, CCAD

Actual Total Stresses

[Member |Load Comb.=D.L+L.L+Point L. [Load Comb.=D.L+W.L+Point L.
{ip, # v ft fc fb v ft fc fb
BW 1 0.030 0.091 0.197 0.033 -0.131 -0.021
WT 42 |-0.045 0.091 -0.391 0.014 -0.131 0.189
TS 2 0.038 0.134 -0.229 0.043 0.038 0.069
SR 3 0.039 0.434 -0.219 -0.008 0.021 0.078
lra 4 0.040 0.617 0.268 -0.008 -0.004 -0.008
fiorp 5 -0.041 0.617 0.264 0.007 -0.071 -0.020
flro 6 0.038 0.433 -0.197 0.042 -0.115 -0.212
flon 7 -0.040 0.137 -0.266 0.007 -0.163 0.051
[Nx 43 |0.045 0.090 -0.396 -0.001 0.045 -0.094
XL 8 -0.030 0.090 0.197 0.015 0.045 0.322
cD 9 0.046 -0.231 -0.409 0.051 -0.123 -0.013
{bE 10 |o.045 -0.543 -0.439 -0.009 -0.106 0.100
fEF 11 |-0.040 -0.726 -0.205 0.008 -0.081 0.080
[Fa 12 |0.041 -0.783 -0.199 -0.008 -0.050 0.087
flaH 13 |-0.041 -0.783 -0.205 0.007 -0.050 -0.220
| 14 |o.041 -0.726 -0.204 -0.007 -0.013 0.069
1) 15 |-0.047 -0.542 -0.478 0.006 0.030 0.000
UK 16 |-0.045 -0.232 -0.401 0.009 0.080 0.053
cB 17 |-0.029 -0.333 0.488 0.113 -0.110 -0.582
foT 18 |-0.023 -0.470 0.397 0.000 0.048 -0.029
[es 19 [0.000 -0.624 0.000 0.000 0.094 0.000
fFr 20  [0.000 -0.300 0.000 0.000 0.114 0.000
llaa 21 |0.000 -0.120 0.000 0.000 0.028 0.000
1P 22 Jo.000 -0.301 0.000 0.000 -0.075 0.000
fio 23 |0.000 -0.622 0.000 0.000 -0.091 0.000
N 24 0.026 -0.468 -0.427 0.003 -0.054 -0.054
kL 25  0.029 -0.333 -0.485 -0.001 0.115 -0.018
flcT 26 |0.000 0.202 0.000 0.000 0.075 0.000
[Ips 27 |-0.001 0.280 0.024 -0.001 -0.017 0.031
lER 28 [0.000 0.266 0.000 0.000 -0.036 0.000
fFQ 29  |0.000 0.218 0.000 0.000 -0.118 0.000
[Ha 30 |0.000 0.217 0.000 0.000 0.140 0.000
fir 31 |0.000 0.268 0.000 0.000 0.064 0.000
fyo 32 |0.000 0.277 0.007 0.000 0.045 -0.008
fikn 33 (0.000 0.203 0.000 0.000 -0.074 0.000
flau 38 |-0.062 -0.189 -1.398 0.068 0.009 -2.571
lus 36 [0.043 -0.105 -1.017 -0.041 -0.032 0.606
fluw 34 |0.024 -0.184 -0.649 -0.012 0.090 0.367
MV 39 [0.062 -0.189 1.394 0.048 -0.018 0.353
VL 37 |-0.043 -0.106 1.015 -0.026 0.038 0.642
VX 35 |-0.024 -0.184 0.645 -0.012 -0.127 0.432
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Table G7: Allowable Stresses.

Laboratory Test (ksi) INDS (ksi), Unfactored
IFo= 3.195 lFo= 2.100
lFe= 1.880 [Fe= 1.750
IFv= 0.159 [Fv= 0.090
Ft= 1.355 Ft= 1.100

Density =35 Ib/ft"3
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Table G8: Structural Analysis of Area B, Building 8, CCAD

Adjustment Factors from NDS Specifications and Factored Allowables

I[ermber“Load Comb.: D.L+L.L+P.L for : Fb=1.7, Ft=0.9, Fv=0.1, Fc=1.7__ |l (ksi)
o, |# Jlca Jem Jot ot Jov<tofer  fep  oh  JFb  [Ft Fv  |Fe
lew 1 125 [t 1 1000 |1 11 1 2888 |1.513 [0.113 |2.406
wr J42 [fros | 1 1.000 |1 11 |1 1 2888 |1.513 [0.113 [2.406
s |2 fies | 1 1,000 |1 11 | 1 2888 |1.513 [0.113  [2.406
sr |3 Jies | 1 1000 |1 11 |1 1 2888 |1.513 |o.113 [2.408
rRa 4 lfi2s | 1 1,000 |1 14 1 2888 |1.513 [0.113 |2.408
for |5 [r2s 1 1 1,000 |1 11 |1 1 2888 [1.513 [0.113 . |2.406
lro 16 [125 |t 1 1,000 |1 14 |1 1 2888 |[1.513 [0.113 [2.406
lon |7 frzs |1 1 1.000 |1 i1 |1 1 2888 |1.513 |0.113 |2.408
Inx a3 Jios | 1 1,000 |1 11 | 1 2888 |1.513 [0.113 |2.408
xL 18 Jfies |1 1 1.000 |1 14 | 1 2888 |1.513 0.113_ [2.406
co lo Jies |1 1 1.000 |1 i1 |1 1 2888 1513 [0.113 |2.406
e 1o {125 |t 1 1,000 |1 114 |1 1 2.888 [1.513 [0.113 |2.406
ler T [rzs |i 1 1.000 |1 i1 | 1 2888 |1.513 [0.113 |2.406
lFe li2 Jios | 1 1.000 |1 11 |1 1 2888 [1.513 [0.113 |2.406
far |13 fi2s | 1 1.000 |1 14| 1 2888 |1.513 lo.113 |2.406
i |14 Jios | 1 1000 |1 114 | 1 2888 [1.513 [0.113 |2.408
b s [i2s |4 1 1000 |1 11 N 1 2888 [1513 [0.113 |2.406
bk |1e [i2s 1 1,000 |1 i1 | 1 2.888 |1.513 [0.113 |2.406
ce [17 [i2s | 1 1,000 |1 11 |1 1 2888 |1.513 [0.113 [2.252
lor lie [i2s |1 i 1.000 |1 11 | 1 2888 [1.513 [0.113 [2.252
les [19 fi25 |1 1 1,000 |1 11 | 1 2888 |1.513 [0.113 |2.252
lFr Jo [125 |4 1 1.000 |1 11 1 1 0888 |1.513 [0.113 [2252
lea f21 fi2s |1 1 1.000 |1 114 |1 1 2888 |1.513 [0.113 |2.252
e Jo2 Ji2s | 1 1,000 |1 11 |1 1 2888 [1513 [0.113 |2.252
lo |23 [[1.25 |1 1 1.000 |1 11 | 1 2888 |1.513 0.113 [2.252
N J24 125 |1 1 1000 |1 11 | 1 2888 [1.513 0.113 [2.252
KL |25 [i2s |1 1 1,000 |1 11 | 1 2888 |1.513 [0.113 [2.252
lor o6 125 |1 1 1.000 |1 14 | 1 2888 |1.513 [0.113 [2.408
los ez [i2s |1 1 1000 |1 11 |1 1 2888 |1.513 0.113 [2.406
ler los [i2s |1 1 1.000 |1 11| 1 2888 |1.513 [0.113 [2.408
lrFa Jeo [125 |1 1 1000 |1 11 | 1 2888 |1.513 |0.113 [2.406
fHa lso fr2s |1 1 1.000 |1 114 1 2888 |1.513 [0.113 [2.406
P |31 [ies | 1 1.000 |1 11 |1 1 2888 |1.513 [0.113 [2.408
o 32 [i2s [ 1 1000 |1 11 N 1 2888 |1.513 [0.113 [2.406
kN (33 Jfies |1 1 1.000 |1 11 |1 1 2888 [1.513 Jo.113 [2.406
au [3s Jios 1 1 1000 |1 11 |1 1 2888 |1.513 |0.113[1.213
uB |36 [i25 |1 1 1,000 |1 11 | 1 2888 [1.513 [0.113 [1.213
luw Jaa 125 |1 1 1.000 |1 11 |1 1 2888 1513 [0.113 [2.406
v a9 fi2s |1 1 1.000 |1 11 | 1 2888 [1513 [0.113 [1.213
vi. [37 [ies | 1 1.000 [1 11 1 1 2888 1513 o113 [1.213
VX |35 |25 |1 1 1.000 |1 1 | 1 2.888 |1.513 [0.113_|2.406

Cm=1.0 due to occupancy Live Load.

When Cv is determined, some vales are used conventionally.

Ch=1.0 for assuming splits at all members.
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Table G9: Structural Analysis of Area B, Building 8, CCAD

Adjustment Factors from NDS Specifications and Factored Allowables
[Member]Load Comb.: D.L+W.L+PL for Fb=1.7, Ft=0.9, Fv=0.1, Fc=1.7 (ksi)
o, J# lcd Jom Jor Jow Jov<tofet Jcp lch jFb  |Ft |Fv _ |Fe
Bw |1 |heo |1 1 1 1 11 [1.000 |1 3866 [1.841 [0.144 [3.080
wr |42 160 |1 1 1 1 1.1 (1.000 |1 3.866 [1.841 [0.144 |3.080
s 2 J1eo [1 1 1 1 11 |1.000 [1 3866 |1.841 |0.144 [3.080
SR 3 [1.60 [ 1 1 1 11 [1.000 [1 3866 [1.841 [0.144 [3.080
RQ |4 [1.60 |1 1 1 1 11 [1.000 |1 3866 |1.841 [0.144 [3.080
fop 15 Ji.60 |1 1 1 1 1.1 {1.000 [1 3866 [1.841 [0.144 3.080
o s [1e0 |1 1 1 1 11 j1.oo0 |1 3866 |1.841 [0.144 |3.080
lon 7 Je0 |1 1 1 1 11 J1.000 [1 3.866 |1.841 [0.144 {3.080
INX 143 J1.60 |1 1 1 1 11 [1.000 [1 3866 [1.841 [0.144 |3.080
XL 8 [1.60 [1 1 1 1. 11 l1.000 [ 3866 |1.841 [0.144 |3.080
co |9 160 [ 1 1 1 11 1000 |1 3866 |1.841 [0.144 [3.080
[oE 10 Jli.60 |1 1 1 1 11 1000 |1 3866 [1.841 [0.144 [3.080
lEF 1 Jl1.60 |1 1 1 1 11 1000 |1 3866 |[1.841 [0.144 [3.080
trc  [12 fli.60 |1 1 1 1 1.1 |1.000 |1 3866 [1.841 10.144 [3.080
flch  [13 160 |1 1 1 1 11 |1.000 |1 3866 [1.841 [0.144 [3.080
fiHi 14 [l1.80 |4 1 1 1 11 |1.000 |1 3866 [1.841 [0.144 3.080
1) 15 J1.60 |1 1 1 1 11 [1.000 |1 3866 |1.841 [0.144 |3.080
UK 16 [l1.60 |1 1 1 1 11 |1.000 |1 3866 [1.841 [0.144 [3.080
ce |17 flieo |1 1 1 1 11 Jo93e |1 3696 |1.760 [0.144 |[2.883
for  [18 fhe0 |1 1 1 1 11 foess [1 3696 [1.760 [0.144 [2.883
s [19 160 |1 1 1 1 11 Jo.936 |1 3992 [1.901 {0.144 [2.883
[Fr 20 [1.60 |1 1 1 1 1.1 0936 |1 3992 [1.901 [0.144 |2.883
lca 21 f180 |1 1 1 1 1.1 lo93s |4 3992 |1.901 [0.144 [2.883
fHp 22 [l1.60 |1 1 1 1 11 Jogss |1 3992 [1.901 [0.144 |2.883
lio 23 [1.60 |1 1 1 1 11 10936 |1 3992 [1.901 [0.144 [2.883
fun 24 [11.60 |1 1 1 1 11 0938 |1 3696 [1.760 [0.144 |2.883
lIkL 25 Jl1.60 |1 1 1 1 11 Jo.9ss |1 3696 [1.760 [0.144 |2.883
flct |26 fie0 [1 1 1 1 11 |1.000 |1 3696 [1.760 [0.144 [3.080
os {27 {160 | 1 1 1 11 [1.000 [1 3696 |1.760 [0.144 [3.080
[eEr  [o8 [1.60 |1 1 1 1 11 [1.000 |1 3866 [1.841 10.144 [3.080
[r@ |29 fli60 |1 1 1 1 1.1 11.000 |1 3992 [1.901 |0.144 |3.080
fHa  [30 [1.60 |1 1 1 1 11 |rooo |4 3992 [1.901 |0.144 [3.080
e [31 [1.60 |1 1 1 1 11 1000 |1 3866 |1.841 [0.144 [3.080
o {32 fli.e0 |1 1 1 1 11 |1.000 1 3696 [1.760 |0.144 [3.080
flkn |33 Jl1.60 [1 1 1 1 1.1 |t.000 [1 3696 |1.760 [0.144 [3.080
flau {38 [l1.60 |1 1 1 1 11 los0a [ 3696 |1.760 [0.144 [1.552
flus |36 [1.60 |1 1 1 1 11 |0.504 |1 3696 [1.760 [0.144 |1.552
fluw ]34 [li60 |1 1 1 1 1.1 [1.000 |1 3696 |1.760 [0.144 |3.080
mv (39 [ie0 |1 1 1 1 1.1 [0504 |1 3696 [1.760 [0.144 |1.552
vi a7 Jreo [1 1 1 1 11 0504 |4 3696 |1.760 [0.144 [1.552
vx |35 {160 |1 1 1 1 11 11000 |1 3696 |1.760 [0.144 [3.080
Cd=1.6 due to Wind Load
When Cv is determined, some vales are used conventionally.
Ch=1.0 for assuming splits at all members.
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Table G10: Structural Analysis of Area B, Building 8, CCAD

Stress Interaction Per NDS Allowables

hllember [

[Load Comb.:D.L+L.L+Point L.

liLoad Comb.:D.L+W.L+Point L.

[iD, # [ (b 1{bt)** 1(b,c) *** I (bp)* 1(bt) ** 1{b,c) ™*
iiBW 1 Jo.128 0.037 - 0.007
WT 42 fo.195 0.104 0.053
TS 2 lo.168 0.033 0.039 0.008

SR 3 o363 0.075 0.032 0.015

RQ 4 llos01 0.121 0.002
fiap 5 [ois00 0.122 0.006
o) 6 [0.354 0.082 0.058
i{oN 7 Jo.182 0.045 0.017
iINX 43 llo.197 0.106 0.049 0.013

XL 8 Jo.128 0.037 flo.108 0.072

fico 9 0.166 0.005
IIDE 10 0.247 0.028
lEF 1 . 0.193 0.022
fFG 12 0.208 0.023
fiGH 13 0.211 0.058
i 14 0.192 0.018
fha 15 0.264 0.017 0.008

UK 16 0.163 flo.057 0.007

ice 17 0.220 0.165
loT 18 0.217 flo.035 0.005

{Es 19 0.077 fjo.os0 0.024

IFR 20 0.018 flo.060 0.029

flca 21 0.003 0.015 0.007

(1P 22 l0.018 0.001
fio 23 0.076 0.001
fun 24 0.230 0.015
ik 25 0.219 0.070 0.026

lct 26 l0.134 0.070 flo.042 0.020

fios 27 lo.194 0.089 0.008
ler 28 l0.176 0.092 0.000
lra 29 [0.144 0.076 0.001
IHa 30 l0.143 0.075 flo.074 0.035

lip 31 [l0.177 0.093 flo.035 0.016

o 32 Jlo.186 0.094 0.028 0.010

IIKN 33 lo.134 0.070 0.001
flau 38 0.598 < 0701 0693

flus 36 0.393 0.168
fluw 34 0.249 0.151 0.075

(Imv 39 0,596 0.097
VL 37 0.393 0.195 0.163

VX 35 0.248 Il 0.124

*ft/Ft+tb/Fb<1.0

**: (fb-ft)/Fb < 1.0

~ [***; (fc/F)2 + b/ (Fb*(1-(fe/Fc)))<1.0
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Table G11: Structural Analysis of Area B, Building 8, CCAD
Stress Interaction Based on Lab. Test Allowables
f'lmmber Load Comb.:D.L+L.L+Point L. [Load Comb.:D.L+W.L+Point L.
i, ¢ | oY 1(b)™ 1(b,c) ™" I (bY)* 1™ [I(be)*™
[sw 1 Jlo.128 0.033 0.012
wWT 42 |o.189 0.094 0.068
TS 2 Jo.171 0.030 0.050 0.010
SR 3 |o.389 0.067 0.040 0.018
RQ 4 llo.539 0.109 lo.002
llap 5 [0.538 0.110 0.008
[Po 6 [0.381 0.074 lo.074
lon 7 lo.184 0.040 0.025
[NX 43 J0.191 0.096 0.063 0.015
XL g lo.128 0.033 0.134 0.087
cD 9 0.161 0.009
iDE 10 ‘ 0.277 0.036
[EF 11 0.254 0.028
Fa 12 0.280 0.029
llcH 13 0.283 - 0.071
fiH 14 0.253 lo.022
i 15 0.293 0.023 0.009
flux 16 0.158 0.076 0.008
fce 17 0.217 0.182
foT 18 lo.228 0.044 0.006
{ES 19 0.110 llo.070 0.030
ler 20 0.025 llo.084 0.036
llca 21 ~ 0.004 0.021 0.009
[=P 22 0.026 lo.002
o |23 0.110 0.002
flon 24 0.240 0.018
fikL 25 0.216 0.091 0.030
flcT 26 [l0.149 0.063 0.055 0.023
fos 27 |o.214 0.080 0.010
ler 28 |lo.196 0.083 0.000
fra 29 Jo.161 0.068 0.004
fHa 30 J0.160 0.068 0.103 0.044
fip 31 Jlo.198 0.084 llo.047 0.020
[bo 32 l0.207 0.085 0.036 0.012
[KN 33 [0.150 0.064 - 0.002
(AU 38 0.497 0.811 0.802
lus 36 0.340 0.193
fluw 34 0.235 0.181 0.087
[Mmv 39 0.495 - ‘ 0.112
VL 37 0.340 0.229 0.189 .
VX 35 0.233 i 0.150
* fy/Ft + fo/Fb < 1.0

*: (fb-ft)/Fb < 1.0
*++: (fc/Fc)"2 + fb/(Fb*(1-(fe/Fc)))<1.0
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Appendix H: Analytical Results for
Members and Joints in
Areas Cand D
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Table H1: Structural Analysis of Area D, Building 8, CCAD
‘Section Properties

l Member Area Inertia Centroid
D, #  [liin"2) (in"4) (In)
fBC 21 ||28.1 297 5.625
fico 11 [36.3 159 3.625
{DE 12 |[36.3 159 3.625
(EF 13 |36.3 159 3.625
lFa 14 [36.3 159 3,625
icH 15 [36.3 159 3.625
[H1 16 [36.3 159 3.625
fis 17 |[36.3 159 3.625
fuK 18 |I36.3 159 3.625
fikL 19 [i36.3 159 3.625
fiLm 20 [36.3 159 3.625
fiMN 31 [|28.1 297 5.625
fiNx’ 10 [136.3 159 3.625
{lop 9 [36.3 159 3.625
fra 8 |[36.3 159 3.625
llar 7 363 159 3.625
[rRs 6 |[36.3 159 3.625
ST 5 |l36.3 159 3.625
TU 4 363 159 3.625
uv 3 |36.3 159 3.625
vw 2 |l36.3 159 3.625
XB 1 |36.3 159 3.625
cwW 32 |l56.3 593 5.625
bw 22 |[28.1 297 5,625
[ov 33 [56.3 593 5.625
[ve 23 |[28.1 297 5.625
[EU 34 |I36.3 159 3.625
UF 24 [l13.8 35 2.750
FT 35 [[27.5 69 2.750
TG 25 |[13.8 35 2.750
GS 36 [13.8 35 2.750
SH 26 [l13.8 35 2.750
S| 37 [138 35 2.750
IR 27 1138 ES 2.750
(R 38 {27.5 69 2.750
JQ 28 [l13.8 35 2.750
oK 39 |[36.3 159 3.625
fikp 29 [je8.1 297 5.625
fiPL 40 |[28.1 297 5.625
fLo 30 [|28.1 297 5.625
flom 41 [56.3 593 5.625
XW 42 363 159 5.625
XY 43 |[56.3 593 5,625
liBY 44 J[120.0 1440 5625
Yz 45 [[120.0 1440 5.625
ox’ 47 [1120.0 1440 5.625
XY’ 48 |56.3 593 5.625
finy 49 1200 1440 5.625
fyz: 50 [f120.0 1440 5,625




USACERL TR 99/26

Table H2: Structural Analysis of Area D, Building 8, CCAD
Reaction and Stresses Due to Dead Loads

|Member Shear Axial Moment Stress (ksi)

ID, #  llwip) (kip) (kip-in) fv fo,t fo
fBC 21 |-0.074 -3.888 3.073 -0.004 -0.138 0.058
{lco 11 [o.502 -3.141 -8.333 0.021 -0.087 -0.190
[loE 12 J[0.383 -7.144 -5.597 0.016 -0.197 -0.128
lEF 13 }0.339 -9.871 3.030 0.014 -0.272 0.069
IFG 14 |-0.333 -11.512 3.214 -0.014 -0.317 0.073
licH 15 [0.351 -12.016 3.774 0.015 -0.331 0.086
fiH1 16 [-0.350 -12.016 3.804 -0.014 -0.331 0.087
fl 17 |l-0.328 -11.511 3.097 -0.014 -0.317 0.071
fux 18 }l0.341 -9.881 3.501 0.014 -0.272 0.080
[kL 19 [-0.430 -7.102 -7.184 -0.018 -0.196 -0.164
fiLm 20 |-0.486 -3.170 -8.087 -0.020 -0.087 -0.185
fimN 31 [l0.069 -3.903 -2.927 0.004 -0.139 -0.056
finx: 10 [0.558 1.711 -10.139 0.023 0.047 -0.231
for 9 J-0.432 2.538 -5.071 -0.018 0.070 -0.116
{Pa 8 [-0.348 6.257 -3.281 -0.014 0.173 -0.075
lar 7 [0.334 8.978 3.089 -0.014 0.248 0.071
RS 6 |-0.353 10.609 4.093 -0.015 0.293 0.093
ST 5 ll0.354 10.609 4.066 0.015 0.293 0.093
TU 4 [o.330 8.969 3.168 0.014 0.247 0.072
uv 3 llo.368 6.283 -4.127 0.015 0.173 -0.094
vw 2 10.362 2472 3.204 0.015 0.068 0.073
XB 1 [lo.558 1.725 -10.098 -0.023 0.048 -0.231
cw 32 [-0.188 4.565 -11.560 -0.005 0.081 -0.110
fow 22 [-0.233 -5.029 10.453 -0.012 -0.179 0.198
{ov 33 [-0.020 5.865 1.377 -0.001 0.104 0.013
[ve 23 1-0.041 -3.835 2.954 -0.002 -0.136 0.056
flEu 34 [0.000 4.196 0.000 0.000 0.116 0.000
fuF 24 10.000 -2.605 0.000 0.000 -0.189 0.000
FT 35 |[0.000 2.562 0.000 0.000 0.093 0.000
TG 25 [[0.000 -1.289 0.000 0.000 -0.094 0.000
GS 36 [[0.000 0.788 0.000 0.000 0.057 0.000
SH 26 [10.000 -0.608 0.000 0.000 -0.044 0.000
S| 37 {0.000 0.789 0.000 0.000 0.057 0.000
(iR 27 Jo.000 -1.283 0.000 0.000 -0.093 0.000
RJ 38 [f0.000 2.547 0.000 0.000 0.093 0.000
JQ 28 [f0.000 -2.625 0.000 0.000 -0.191 0.000
QK 39 Jjo.000 4.251 0.000 0.000 0.117 0.000
ke 29 ll0.057 -3.804 -4.131 0.003 -0.135 -0.078
IrL 40 [o.012 5.705 0.715 0.001 0.203 0.014
Lo 30 lio.271 -4.974 -11.638 0.014 -0.177 -0.221
{OM 41 Jlo.195 4.611 -12.188 0.005 ~0.082 -0.116
XW 42 |l2.200 -0.828 19.199 0.091 -0.023 0.680
XY 43 [l0.144 -3.754 -16.693 0.004 -0.067 . |0.158
BY 44 |[1.651 -3.792 -62.917 0.021 -0.032 -0.246
Yz 45 J-0.902 -6.548 -79.610 0011 . |-0.055 -0.311
ox' 47 |-1.989 -0.834 18.756 -0.025 -0.007 0.073
XY’ 48 [l-0.140 -3.738 16.562 -0.004 -0.066 0.157
Ny’ 49 [[-1.642 -3.805 62.684 -0.021 -0.032 0.245
vz 50 }l0.902 -6.547 79.247 0.011 -0.055 0.310
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Table H3: Structural Analysis of Area D, Building 8, CCAD
Reaction and Stresses Due to Live Loads

"TWember Shear Axial Moment II Stress (ksi)

ID, # [lkip) (Kip) (Kip-in) ltv fc,t fb
{BC 21 -0.091 -4.752 3.755 -0.005 -0.169 0.071
flco 11 }0.613 -3.839 -10.185 0.025 -0.108 -0.233
fipe 12 [0.468 -8.732 -6.841 [l0.019 -0.241 -0.156
{EF 13 [0.415 -12.065 3.704 0.017 -0.333 0.085
fFra 14 [[-0.407 -14.070 3.928 -0.017 -0.388 0.090
fiGH 15 [0.429 -14.686 4.613 0.018 -0.405 0.105
iHI 16 |-0.428 -14.686 4.650 -0.018 -0.405 0.106
) 17 [I-0.400 -14.069 3.785 -0.017 -0.388 0.086
UK 18 [i0.416 -12.076 4278 0.017 -0.333 0.098
KL 19 {-0.526 -8.680 -8.780 -0.022 -0.239 -0.200
Y] 20 [-0.593 -3.874 -9.885 -0.025 -0.107 -0.226
IMN 31 l0.084 -4.770 -3.577 0.004 -0.170 -0.068
finx: 10 |lo.682 2.091 -12.392 0.028 0.058 -0.283
flop 9 [-0.529 3.103 -6.198 -0.022 0.086 -0.142
fPQ 8 |l0.426 7.647 -4.010 -0.018 0.211 -0.092
flar 7 Wo409 |10.974 3.775 -0.017 0.303 0.086
[Rs 6 [l-0.431 12.967 5.003 -0.018 0.358 0.114
ST 5 [0.433 12.967 4.970 0.018 0.358 0.113
TU 4 |o.403 . 10.962 3.871 [lo.017 0.302 0.088
uv 3 |o.447 7.679 -5.044 [lo.018 0.212 -0.115
vw 2 Jlo.443 3.021 3.916 0.018 0.083 0.089
XB 1 Jf-0.880 2.108 -12.341 -0.028 0.058 -0.282
cw 32 [[-0.230 5,579 -14.128 -0.006 0.099 -0.134
flow 22 |[-0.285 -6.147 12.775 -0.015 -0.219 0.242
[ov 33 [[-0.024 7.168 1.683 -0.001 0.127 0.016
[ve 23 |[-0.050 -4.687 3.611 -0.003 -0.167 0.068
U 34 [fo.000 5.129 0.000 0.000 0.141 0.000
[lur 24 [0.000 -3.184 0.000 [lo.000 -0.232 0.000
FT 35 [0.000 3.132 0.000 flo.000 0.114 0.000
Nra 25 [l0.000 -1.576 0.000 flo.000 -0.115 0.000
GS 36 [0.000 0.963 0.000 [lo.000 0.070 0.000
SH 26 [0.000 -0.744 0.000 [lo.000 -0.054 0.000
S| 37 |o.000 0.964 0.000 [lo.000 0.070 0.000
IR 27 |0.000 -1.568 0.000 flo.000 -0.114 0.000
(RJ 38 [0.000 3.112 0.000 [l0.000 0.113 0.000
e 28 [0.000 -3.208 0.000 flo.000 -0.233 0.000
QK 39 [o.000 5.196 0.000 flo.000 0.143 0.000
[P 29 [fo.070 -4.650 -5.048 fl0.004 -0.165 -0.096
fiPL 40 [0.014 6.972 0.874 flo.001 0.248 0.017
fiLo 30 [0.331 -6.080 -14.224 fl0.018 -0.216 -0.270
[om 41 Jlo.238 5.635 -14.897 to.006 . lo.100 -0.141
XW 42 |[2.688 -1.012 23.465 flo.111 -0.028 0.831
XY 43 Jlo.175 -4.588 -20.403 f0.005 -0.082 -0.193
BY 44 |[2.017 -4.635 -76.898 0.025 -0.039 -0.300
Yz 45 |-1.103 -8.003 -97.302 -0.014 -0.067 -0.380
oxX' 47 Jl2.432 -1.019 22.923 -0.030 -0.008 0.090
XY 48 [1-0.171 -4.568 20.243 -0.005 -0.081 0.192
NY' 49 |-2.007 -4.651 76.614 -0.025 -0.039 0.299
vz 50 Jl1.103 -8.002 96.857 0.014 -0.067 0.378
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Table H4: Structural Analysis of Area D, Building 8, CCAD

Reaction and Stresses Due to Point Loads

Member Shear Axial Moment Stress (ksi)
ID, # lxip) (kip) (Kip-in) fv fo,t fb
iiBC 21 [[-0.030 -2.742 1.438 -0.002 -0.097 0.027
lico 11 [o0.135 -2.360 4.041 0.006 -0.065 0.092
lbE 12 Jl0.042 -5.416 -1.649 0.002 -0.149 -0.038
lEF 13 |l0.008 -7.499 1.297 0.000 -0.207 0.030
iFG 14 [-0.002 -8.750 1.297 0.000 -0.241 0.030
flcH 15 }l0.011 -9.147 1.796 0.000 -0.252 0.041
fH1 16 [l0.010 -9.147 1.796 0.000 -0.252 0.041
M 17 [-0.002 -8.750 1.200 0.000 -0.241 0.027
LK 18 [0.012 -7.506 1.791 0.000 -0.207 0.041
[KL 19 f-0.078 -5.384 -2.872 -0.003 }-0.148 -0.066
fiLm 20 [-0.122 -2.382 -3.850 -0.005 -0.066 -0.088
fiMN 31 Jlo.o2s -2.753 -1.326 0.001 -0.098 -0.025
fiNX' 10 [lo.266 1.282 -7.003 0.011 0.035 -0.160
llop 9 [-0.074 1,913 3.247 -0.003 0.053 0.074
fra 8 [l-0.016 4.754 1.003 -0.001 0.131 0.023
llor 7 1-0.005 6.834 1.323 0.000 0.188 0.030
(RS 6 [|-0.013 8.077 2.084 -0.001 0.223 0.048
lsT 5 |0.013 8.077 2.084 0.001 0.223 0.048
[ru 4 Jo.002 6.827 1.279 0.000 0.188 0.029
luv 3 [0.029 4.773 1.166 0.001 0.132 0.027
VW 2 [0.020 1.862 1.745 0.001 0.051 0.040
XB 1 [-0.265 1.292 -6.971 -0.011 0.036 -0.159
cw 32 J[-0.121 3.495 -8.031 -0.003 0.062 -0.076
{iow 22 [[0.175 -3.346 7.836 -0.009 -0.119 0.149
fiov 33 {-0.012 4.486 0.928 0.000 0.080 0.009
[ve 23 [-0.030 -2.430 2.161 -0.002 -0.086 0.041
leu 34 [0.000 3.207 0.000 0.000 0.088 0.000
fluF 24 0.000 -1.491 0.000 0.000 -0.108 0.000
FT 35 [i0.000 1,954 0.000 0.000 0.071 0.000
TG 25 [[0.000 -0.490 0.000 0.000 -0.036 0.000
GS 36 J[0.000 0.620 0.000 0.000 0.045 0.000
SH 26 [0.000 0.021 0.000 0.000 0.002 0.000
S| 37 Jlo.000 0.621 0.000 0.000 0.045 0.000
IR 27 |o.000 -0.485 0.000 0.000 -0.035 0.000
RJ 38 [l0.000 1.942 0.000 0.000 0.071 0.000
Q 28 [l0.000 -1.506 0.000 0.000 -0.110 0.000
QK 39 ]l0.000 3.249 0.000 0.000 0.090 0.000
fip 29 [i0.042 -2.406 -3.035 0.002 -0.086 -0.058
fipL 40 |o.007 4.364 0.456 0.000 0.155 0.009
Lo 30 [0.204 -3.303 -8.739 0.011 -0.117 -0.166
flom 41 Jjo.127 3.530 -8.520 0.003 0.063 -0.081
XW 42 l1.759 -0.643 16.418 0.073 -0.018 0.582
XY 43 |lo.062 -2.799 -11.845 0.002 -0.050 -0.110
BY 44 |l1.263 -2.477 -47.641 0.016 -0.021 -0.186
Yz 45 [-0.673 -4.500 -59.287 -0.008 -0.038 -0.232
ox' 47 |[-1.747 -0.647 16.075 -0.022 -0.005 0.063
XY 48 [[-0.059 -2.787 11.545 -0.002 -0.050 0.109
NY' 49 [[-1.256 -2.487 47.464 -0.016 -0.021 0.185
[z 50 }0.673 -4.500 59.008 0.008 -0.038 0.231
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Table H5: Structural Analysis of Area D, Building 8, CCAD
Reaction and Stresses Due to Wind Loads

||WFember Shear Axial Moment Stress (ksi)

ID, # |lkip) {kip) {Kip-in) fv fo,t fb
[Bc 21 [[o.467 9.831 -20.167 0.025 0.349 -0.382
fco 11 [-0.767 7.932 12.686 -0.032 0.219 0.290
[DE 12 [lo.520 12.674 6.075 0.022 0.350 0.139
(EF 13 [-0.500 15.810 -4.810 -0.021 0.436 -0.110
[Fa 14 [l0.491 17.336 -5.070 0.020 0.478 -0.116
llcH 15 [-0.508 17.218 -5.587 -0.021 0.475 -0.128
fiH1 16 [l0.509 17.218 -5.544 0.021 0.475 -0.127
I 17 [o.487 15.610 -4.413 0.020 0.431 -0.101
UK 18 [-0.511 12.340 -5.147 -0.021 0.340 -0.118
KL 19 [o.681 7.388 13.197 0.028 0204 - [0.301
fiLm 20 [fo.592 0.606 7.252 0.024 0.017 0.166
fimN 31 [[1.813 2.334 20.847 0.097 0.083 0.395
finx: 10 [|-1.534 -8.104 34.186 -0.063 -0.223 0.780
flor 9 |lo.545 -2.481 -5.772 0.023 -0.068 -0.132
fra 8 [0.521 -8.797 5619 0.022 -0.243 0.128
flar 7 lo.488 -13.664 -4.290 0.020 -0.377 -0.098
IRS 6 |0.520 -16.925 -5.781 0.022 -0.467 -0.132
ST 5 J[-0.505 -18.660 -6.199 -0.021 -0.515 -0.142
TU 4 |-0.491 -17.134 -5.108 -0.020 -0.473 -0.117
uv 3 |-0515 -14.054 4.541 -0.021 -0.388 0.104
VW 2 Jo0.668 -9.350 9.755 -0.028 -0.258 0.223
XB 1 |-0.723 0.415 8.940 -0.030 0.011 0.204
cw 32 |-0.069 -11.742 5.627 -0.002 -0.209 -0.053
fiow 22 l0.094 6.156 3.842 0.005 0.219 0.073
fov 33 [lo.094 -7.149 -6.747 0.003 -0.127 -0.064
five 23 [0.056 4,624 -4.038 0.003 0.164 -0.077
fEU 34 [0.000 -4.810 0.000 0.000 -0.133 0.000
fuF 24 10.000 2.760 0.000 0.000 0.201 0.000
(FT 35 [0.000 -2.384 0.000 0.000 -0.087 0.000
TG 25 [0.000 0.857 0.000 0.000 0.062 0.000
GS 36 ]0.000 0.185 0.000 0.000 0.013 0.000
SH 26 [0.000 0.903 0.000 0.000 0.066 0.000
Sl 37 [jo.000 -2.524 0.000 0.000 -0.184 0.000
IR 27 |0.000 2.921 0.000 0.000 0.212 0.000
RJ 38 [0.000 -5.095 0.000 0.000 -0.185 0.000
JQ 28 [l0.000 4.912 0.000 0.000 0.357 0.000
QK 39 Jfo.000 -7.600 0.000 0.000 -0.210 0.000
[kP 29 [-0.087 6.567 6.243 -0.005 0.233 0.118
fiPL 40 [o.017 -9.753 1.375 0.001 -0.347 0.026
flLo 30 [-0.551 8.553 25.602 -0.029 0.304 0.485
lom 41 [[-0.743 -2.887 41524 -0.020 -0.051 0.394
XW 42 [2.240 -1.791 -24.884 0.093 -0.049 -0.882
XY 43 [-0.139 -2.981 -17.309 -0.004 -0.053 -0.164
BY 44 0.882 10.560 -48.448 0.011 0.088 -0.189
Yz 45 [-1.324 8.551 132.914 -0.017 0.071 0.519
ox' 47 |[7.640 0.489 69.816 0.096 0.004 0.273
XY’ 48 [lo.410 12.563 -60.109 0.011 0.223 -0.570
NY' 49 |6.555 1.476 -231.130  [0.082 0.012 -0.903
vz 50 |[-5.758 10.649 330.047 -0.072 0.089 1.289
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Table H6: Structural Analysis of Area D, Building 8, CCAD
Actual Tota! Stresses

“T\Ilember llLoad Comb.=D.L+L.L+Point L. lLoad Comb.:=D.L+W.L+Point L.

ID, # it fit fc fb [itv ft fc b
B 21 }-0.010 -0.405 0.157 0.019 0.114 -0.297
flco 11 [0.052 -0.258 -0.331 -0.005 0.067 0.192
foe 12 [0.037 -0.587 -0.322 0.039 0.003 -0.027
[EF 13 fl0.032 -0.812 0.183 -0.006 -0.043 -0.011
lFa 14 }-0.031 -0.947 0.193 0.006 -0.081 -0.013
llgH 15 J0.033 -0.989 0.232 -0.006 -0.109 0.000
fiHi 16 [-0.033 -0.989 0.234 0.006 -0.109 0.001
ity 17 {-0.030 -0.947 0.185 0.007 -0.128 -0.003
K 18 [l0.032 -0.813 0.218 1-0.007 -0.139 0.003
kL 19 [-0.043 -0.584 -0.430 0.007 -0.141 0.072
lLm 20 ]|-0.050 -0.260 -0.498 -0.001 -0.136 -0.107
[y 31 }|0.009 -0.406 -0.148 0.102 -0.154 0.315
finx: 10 [o.oe2  {0.140 -0.674 -0.029 -0.141 0.389
flop 9 [-0.043 J0.208 -0.183 0.002 0.054 -0.173
o) 8 f-0.033 |o0515 -0.144 llo.006 0.061 0.076
tlar 7 [-0.031 {0739 0.187 flo.006 0.059 0.003
RS 6 |-0.033 Jo.873 0.255 0.006 0.049 0.009
ST 5 [l0.033  |0.873 0.254 .0.006 0.001 -0.001
TU 4 Jo.oso |o.738 0.190 -0.007 -0.037 -0.015
uv 3 [0.035 Jos517 -0.183 -0.005 -0.083 0.036
VW 2 [o.034  }0.203 0.202 -0.012 -0.138 0.336
XB 1 f-0.062 J0.141 -0.671 -0.064 0.095 -0.186
cw 32 [0.014 o242 -0.320 .0.010 -0.065 -0.239
{lbw 22 [-0.037 -0.516 0.589 -0.017 -0.079 0.420
[pv 33 [0.001  ]0.311 0.038 0.002 0.057 -0.042
five 23 [-0.006 -0.389 0.165 -0.001 -0.058 0.020
{Eu 34 [0.000  J0.346 0.000 0.000 0.072 0.000
flur 24 [0.000 -0.529 0.000 flo.000 -0.097 0.000
(FT 35 [l0.000 Jo.278 0.000 fl0.000 0.078 0.000
TG 25 0.000 -0.244 0.000 [lo.000 -0.067 0.000
GS 36 llo.ooo0  [0.172 0.000 [lo.000 0.116 0.000
SH 26 [0.000 -0.097 0.000 flo.000 0.023 0.000
ISI 37 lo.ooo  Jo.173 0.000 flo.o00 -0.081 0.000
iR 27 0.000 -0.243 0.000 [l0.000 0.084 0.000
(RJ 38 Jo.ooo  Jo.276 0.000 llo.000 0.022  [0.000
JQ 28 {0.000 -0.534 0.000 flo.000 0.057 0.000
QK 39 [l0.000 - }0.350 0.000 fio.000 -0.003 0.000
ke 29 Jlo.009 ' -0.386  |-0.232 flo.001 0.013 -0.017
fiPL 40 Jo.002  Jo.606 0.039 [lo.c02 0.011 0.048
(Lo 30 [0.043 -0.510 -0.656 -0.004 0.010 0.099
lom 41 [o.o15  |0.245 -0.338 -0.011 0.093 0.197
XW 42 Jlo.275 -0.068 2.093 0.256 -0.090 0.380
XY 43 f0.010 -0.198 -0.462 flo.002 -0.169 -0.433
BY 44 Jo.062 -0.091 -0.732 0.047 0.036 -0.621
Yz 45 |-0.033 -0.159 -0.923 -0.036 -0.021 -0.023
fox' 47 J-0.077 -0.021 0.226 fo.049 -0.008 0.409
Xy 48 [-0.010 -0.197 0.458 {{0.006 0.107 -0.303
NY 49 |-0.061 -0.091 0.730 [lo.046 -0.040 -0.473
vz 50 ](0.033 -0.159 _ |0.918 -0.052 -0.003 1.829
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Table H7: Allowable Stresses

ILaboratory Test (ksi) [nDs (ksi), unfactored
Fob= 3,195 Fb= 0100
Fo= 1.880 Fe= 1.750
Fv= 0.159 Fv= 0.090
Ft= 1.355 Ft= 1.100

Density=35 Ib.ft*3
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Table H8: Structural Analysis of Area D, Building 8, CCAD

Adjustment Factors from NDS Specifications and Factored Allowables

Ft=.9, Fv=.1, Fc=1.7 Stress (ksl)

D, # [ca Jom Jct o Jov<to Jof_Jcp Jcn  JIFb  [Ft Fv__ [Fc
lBc 21 2 |n 1 1.000 |1 1.100 f0.981 |1 2.888 [1.513 [0.113 [2.361
flco 11 [izs | 1 1.000 |1 1,100 {1.000 |1 2888 [1.513 [0.113 [2.406
o 12 ffizs | 1 1.000 |1 1.100 [1.000 |1 2888 [1.513 [0.113  [2.406
ler 13 Jr2s |t 1 1.000 |1 1.100 [1.000 |1 2888 |1.513 [0.113  [2.406
[Fa 14 [i2s |1 1 1.000 |1 1100 [1.000 |1 2888 [1.513 [0.113 [2.406
flch 15 [izs | 1 1.000 |1 1.100 |1.000 |1 2888 |1.513 [0.113  [2.406
i 16 [i25 |1 1 1.000 |1 1.100 {1.000 |1 2888 |1.513 10.113 [2.406
m 17 {25 |1 1 1.000 |1 1.100 [1.000 |1 2888 |1.513 [0.113 [2.406
K 18 125 |1 1 1.000 |1 1400 [1.000 |1 2888 |1.513 |0.113 [2.406
KL 19 |25 |1 1 1.000 [1 1100 [1.000 |1 2888 1513 [0.113  [0.406
fim 20 [i2s | 1 1.000 |1 1.100 . J1.000 |1 2888 [1.513 [0.113 [2.406
v 31 [izs | 1 1.000 |1 1.100 |0.981 |1 2888 [1.513 [0.113  |2.361
e 10 [12s |4 1 1.000_|1 1.100 [1.000 |1 2888 [1.513 [0.113  [2.406
for 9 125 |1 1 1.000 |1 1100 |1.000 |1 2888 |1.513 |0.113_ [2.406
a8 [i25 |1 1 1.000 |1 1.100 |1.000 |1 2888 [1.513 [0.113 [2.406
flar 7 [z |1 1 1.000 |1 1.100 }1.000 |1 2888 |1.513 [0.113  [2.406
Rs 6 [i2s | 1 1.000 |1 1100 [1.000 |1 2888 [1.513 [0.113  [2.408
ST 5 125 [t 1 1.000 |1 1100 |1.000 [1 2888 [1.513 [0.113  [2.406
U 4 |25 | 1 1.000 1 1.100 [1.000 |1 2888 1513 ]0.113  [2.406
w3 [ies |1 1 1.000 |1 1.100 [1.000 |1 2888 |1.513 [0.113  [2.406
w2 125 | 1 1.000 |1 1100 ]1.000 |1 2888 |1.513 [0.113 |2.406
X6 1 [1.25 |1 1 1,000 |1 1100 |1.000 |1 2888 |1.513 [0.113 [2.406
flew 32 Jh2s |1 1 1.000 |1 1.100 |1.000 [1 2888 |1.513 [0.113  [2.406
lbw 22 fhi2s |1 1 J1.000 |1 1.100 }0.981 |1 2888 [1.513 [0.113 |2.361
fov 33 Jf2s | 1 1.000 |1 1.100 }1.000 |1 2888 [1.513 [0.113  [2.408
ve 23 Ji2s |1 1 1.000 |1 1.100 |o.981 [1 2888 [1.513 [0.113_ |2.361
fleu 34 Jhi2s | 1 1.000 [1 1100 |1.000 |1 2888 |1.513 [0.113  [2.408
fluF 24 Jfros |1 1 1.000 |1 1.100 Jo.981 |1 2888 [1.513 [0.113_ [2.361
FT 35 Jh2s |1 1 1.000 |1 1.100 [1.000 |1 2888 1513 [0.113  [2.406
ta 25 |25 |t 1 1.000 |1 1100 [0.981 |1 2.888 |1.513 [0.113 [2.361
s 36 |[1.25 |1 1 1.000 |1 1,100 [1.000 |1 2888 [1.513 [0.113  [2.406
flsh 26 [i2s | 1 1.000 |1 1.100 |0.981 |1 2888 |1.513 [0.113 [2.361
st a7 lfhes | 1 1.000 |1 1.100 [1.000 |1 2888 |1.513 [0.113 [2.408
flr 27 [i2s |1 1 1.000 |1 1.100 lo.981 [1 2888 [1.513 Jo.113  [2.361
RS 38 [1.25 |1 1 1.000 |1 1100 [1.000 [1 2888 [1.513  [0.113  |2.406
Q 28 |25 |1 1 1.000 |1 1.100 }0.981 |1 2888 [1.513 [0.113_ |2.361
ok 39 Jfres |1 1 1.000 |1 1.100 [1.000 |1 2888 |1.513 0.113 |2.406
ke 29 Jios |1 1 1.000 |1 1100 0.981 |1 2888 |1.513 [0.113 [2.361
p. 40 [125 |1 1 1.000 |1 1.100 |1.000 |1 2888 [1.513 [0.113  [2.406
Lo 30 [i25 |1 1 1.000 |1 1.100 |0.981 |1 2888 1513 [0.113  [2.361
oM 41 25 |1 1 1.000 |1 1.100 |1.000 |1 2888 1513 [0.113  [2.408
xw 42 125 [1 1 1.000 |1 1.100 |1.000 |1 2888 |1.513 [0.113 [2.406
Xy 43 [1os | 1 1.000 |1 1.100 |1.000 [1 2888 |1.513 [0.113 [2.406
BY 44 [i25 |1 1 1.000 1 1.100 [0.974 |1 2888 [1.513 [0.113 [2.344
vz 45 [2s |1 1 1.000 |1 1.100 {0.891 |1 2888 1513 [0.113 [2.144
ox 47 25 |1 1 1.000 |1 1.100 |1.000 |1 2888 [1.513 [0.113  [2.406
Xy 48 [[125 |1 1 1,000 |1 1.100 [1.000 |1 2888 |1.513 [0.113  [2.406
NY 49 Jfhi2s |1 1 1.000 |1 1.100 [0.974 |1 2888 |1.513 [0.113  [2:344
vz 50 Jph2s |t 1 1.000 |1 1.100 [0.891 [1 2888 [1.513 [0.113  |2.144

Cd=1.0 due to occupancy Live Load
When Cv is determined, some vales are used conventionally.
Ch=1.0 for assuming splits at all members.
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Table H9: Structural Analysis of Area D, Building 8, CCAD
Adjustment Factors from NDS Specifications and Factored Allowables

[Member [Load Comb.: D.L*W.L+PL for Fb=1.7, Ft=.9, Fv=.1, Fc=1.7| (ksi)

1D, # lcd Cm |Ct Cfu |Cv<1.0 |Ci Cp Ch Fb F't F'v F'c
ilBC 21 Jie0 1 1 1 1 1.1 J0.981 |1 3606 l1.760 l0.144 |3.021
fico 11 [l1.80 |1 1 1 1 1.1 [1.000 1 3866 |1.841 [0.144 ]3.080
b 12 [l1.60 |1 1 1 1 11 [1.000 |1 3.866 [1.841 [0.144  [3.080
[leF 13 [1.60 |1 1 1 1 11 |1.000 |4 3.866 [1.841 [0.144 [3.080
fFa 14 [l1.60 |4 1 1 1 1.1 [1.000 |1 3.866 |1.841 [0.144 [3.080
llcH 15 160 |1 1 1 1 11 }1.000 |1 3.866 |1.841 |0.144  [3.080
I 16 [l1.60 |1 1 1 1 1.1 [1.000 |1 3866 [1.841 [0.144 [3.080
firs 17 [heo |1 1 1 1 11 [1.000 |1 3.866 |1.841 [0.144 13.080
ok 18 160 | 1 1 1 11 ]1.000 |1 3866 |1.841 [0.144 |3.080
fikL 19 [ieo |1 1 1 1 11 |1.000 |1 3866 [1.841 [0.144 [3.080
fiLm 20 fi1.60 |1 1 1 1 1.1 [1.000 |1 3.866 |1.841 [0.144 |3.080
fimN 31 J1.60 |1 1 1 1 11 0.981 |1 3696 |1.760 |0.144 [3.021
finx: 10 J1.e0 |1 1 1 1 11 1.000 [1 3866 |1.841 |0.144 [3.080
fiop 9 [1.60 |1 1 1 1 11 |1.000 [1 3.866 |1.841 [0.144 [3.080
fra 8 [1.60 |1 1 1 1 11 |1.000 |1 3.866 |1.841 [0.144 13.080
lar 7 lieo 1 1 1 1 11 |1.000 |1 3866 |1.841 [0.144  [3.080
flrs 6 |1.60 |1 1 1 1 11 |1.000 |1 3.866 [1.841 |0.144 _ |3.080
ST 5 [i.60 |1 1 1 1 11 [1.000 |1 3866 |1.841 [0.144 [3.080
TU 4 1160 |1 1 1 1 1.1 [1.000 |1 3.866 |1.841 |0.144  |3.080
uv 3 {160 |1 1 1 1 14 1.000 [1 3866 |1.841 [0.144 13.080
vw 2 [heo [1 1 1 1 11 [1.000 [1 3.866 |1.841 [0.144  |3.080
XB 1 heo |t 1 1 1 11 |1.000 |1 3866 [1.841 [0.144 _ |3.080
cw 32 [l160 |1 1 1 1 11 [1.000 |1 3.696 |1.760 [0.144  [3.080
low 22 .60 |1 1 1 1 11 Jo.gs1 |1 3696 |1.760 |0.144 [3.021
flov 33 fli.60 [ 1 1 1 1.1 |1.000 |1 3696 |1.760 [0.144 [3.080
five 23 1160 | 1 1 1 11 jo.es1 |1 3696 [1.760 [0.144 [3.021
feu 34 Jl1.60 |1 1 1 1 11 |1.000 |1 3.866 |1.841 [0.144  [3.080
flur 24 [[1.60 |1 1 1 1 11 0981 [1 2992 [1.901 [0.144 {3.021
IFT 35 [[1.60 [ 1 1 1 1.1 [1.000 [1 3.992 [1.901 [0.144  13.080
TG 25 [[160 [ 1 1 1 11 Jo.9s1 |1 3.992 |1.901 |0.144  |3.021
Gs 36 [[1.60 |1 1 1 1 11 l1.000 |1 3992 |1.901 [0.144 [3.080
SH 2 [[i.60 |1 1 I 1 1.1 {0.981 |1 3992 |1.901 [0.144  [3.021
S| 37 fi60 | 1 1 1 11 |1.000 [1 3992 [1.901 [0.144 [3.080
iR 27 fi.60 |1 1 1 1 11 |0.981 |1 3.992 [1.901 [0.144 [3.021
fry 38 160 |1 1 1 1 11 [1.000 1 3.992 |1.901 |o.144 [3.080
o 28 fl1.60 |1 1 1 1 1.1 |o.981 |1 3992 [1.901 [0.144 [3.021
flak 39 [1.60 |1 1 1 1 1.1 11.000 |1 3866 |1.841 [0.144  13.080
[P 29 [1.60 [ 1 1 1 11 10.981 |1 3696 |1.760 |0.144 [3.021
fPL 40 150 |1 1 1 1 1.1 11.000 [ 3.696 |1.760 |0.144 [3.080
Lo 30 [[1.60 |1 1 1 1 1.1 lo.981 1 3696 |1.760 [0.144 [3.021
lom 41 flieo |1 1 1o |1 14 [1.000 |1 3.696 |1.760 [0.144  [3.080
XW 42 flie0 |1 1 1 1 11 [1.000 |1 3.866 |1.841 |0.144 [3.080
XY 43 160 |1 1 1 1 1.1 ]1.000 |1 3696 {1.760 |0.144  [3.080
By 44 [[1.60 |1 1 1 1 1.1 J0.974 |1 3696 |1.760 [0.144  |3.000
lyz 45 [1.60 [1 1 1 1 11 [0.891 |1 3696 |1.760 |0.144 |2.744
flox: 47 160 |1 1 1 1 11 |1.000 [1 3866 |1.841 [0.144  13.080
fixy 48 [[1.60 | 1 1 1 1.1 11.000 [1 3696 |1.760 [0.144  [3.080
Ny 49 flis0 |1 1 1 1 1.1 10974 |1 3696 |1.760 [0.144 {3.000
fiyz: 50 H1.60 |1 1 1 1 11 Jo.891 3696 |1.760 [0.144 [2.744

Cd=1.6 due to Wind Load
When Cv is determined, some vales are used conventionally.
Ch=1.0.for assuming splits at all members.
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Table H10: Structural Analysis of Area D, Building 8, CCAD
Stress Interaction Per NDS Allowables

IMember [Load Comb.:D.L+L.L+Point L. ILoad Comb.:D.L+W.L+Point L.
o, # loy Doy oo i by Ibh ™  |1be)™
BC 21 0.095 [lo.145 0.050
cD 1 0.140 [lo.0s6 0.032
DE 12 o.207 0.009 0.006
13 0.210 0.003
FG 14 0.265 0.004
GH 15 0.305 0.001
18 0.306 0.002
17 0.260 0.002
18 " lo.228 0.003
19 0.255 0.022
, 20 0.205 , 0.031
MN 31 0.092 0.092
NX' 10 0.108
oP 9 flo.074 0.031
PQ 8 flo.053 0.004
QR 7 llo.033 0.015
6 lo.029 0.010
5 0.001 0.000
4 0.004
3 0.010
VW 2 0.093
1 Jo. 0.099 0.024
CcW 32 lo.271 0.027 0.067
DW 2 | 0.309 0.117
33 lo.219 0.095 0.044 0.004
23 0.096 | 0.006
34 [lo.229 0.120 llo.039 0.018
24 |l 0.050 I 0.001
35 llo.184 0.096 [lo.041 0.019 -
25 i 0.011 1 0.000
GS 36 fo.114 0.060 Jlo.081 0.029
26 0.002 lo.o12 0.006
37 lo.114 0.060 0.001
27 | 0.011 lo.044 0.021
38 [o.183 0.096 | 0.000
28 || 0.051 llo.030 0.014
QK 39 [i0.231 0.121 i 0.000
29 | 0.123 llo.012 0.001
40 [0.414 0.196 llo.o19 0.010
30 | 0.337 llo.032 0.024
oM 41 |l0.279 0.032 ' 0.106 0.028
XW 42 0.747 50 . 0.102
43 0.181 0.127
a4 0.265 0.188 0.158
45 0.351 0.006
oX' a7 0.079 . 0.106
XY’ 48 0.180 0.143 0.053
NY' 49 0.264 0.130
Yz 50 0.349 - {o0.496

*: ft/Ft + fb/Fb < 1.0
**: (fo-ft)/Fb < 1.0
**+: (fc/Fc)A2 + fb/(Fb*(1-(fe/Fe)))<1.0
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Table H11: Structural Analysis of Area D, Building 8, CCAD
Stress Interaction Based on Lab. Test Allowables

I’Member "Load Comb.:D.L+L.L+Point L. ||Load Comb.:D.L+W.L+Point L.
D, ¢ [ by 1{bt) ** 1 (b,c) *** i (o,0" 1(bt)** 1 (b,c) **
lec 21 0.109 lo.177 0.057 '
lcp 11 0.139 lo.109 0.039

IpE 12 0.244 0.011 0.007

ler 13 0.287 0.004
[Fa 14 0.375 0.006
[GH 15 0.430 0.003
11 16 0.431 0.004
| 17 0.370 0.006
ok 18 0.307 0.007
fikL 19 0.292 0.030
LM 20 0.200 0.041
fIMN 31 0.106 0.114
fINX 10 [[0.315 0.167 0.137
lop 9 Jo.211 0.008 0.094 0.037

) 8 |o.425 0.116 [lo.069 0.005

lar 7 lio.604 0.173 [0.045 0.018

(RS 6 |l0.724 0.193 [o.039 0.012

ST 5 |i0.724 0.194 0.001 0.000

TU 4 0.604 0.172 0.005
uv 3 li0.439 0.105 0.014
VW 2 Jlo.213 0.000 0.105

XB 1 llo.314 0.166 0.128 0.028

CW 32 |lo.279 0.024 0.079
low 22 |l 0.330 0.139
([bv 33 [l0.242 0.086 llo.055 0.005

[ve 23 | 0.108 0.008
HEU 34 }0.255 0.108 - lfo.053 0.022

UF 24 | 0.079 0.003
lFT 35 [lo.205 0.087 llo.057 0.024

TG 25 | 0.017 0.001
lcs 36 [0.127 0.054 [lo.085 0.036

SH 26 |l 0.003 llo.017 0.007

S| 37 [lo.127 0.054 0.002
IR 27 |l 0.017 flo.062 0.026

Ry 38 §0.204 0.087 0.000
flua 28 | 0.081 lo.042 0.018

lak 39 [0.258 0.110 1 0.000
kP 29 | 0.133 lo.015 0.002

fPL 40 [0.459 0.177 llo.023 0.012

o) 30 | 0.356 lo.038 0.028

[om 41 |lo.286 0.029 0.131 0.033

XW 42 0.681 0.127.
XY 43 0.173 0.157
BY 44 0.243 0.221 0.183 -
yz 45 0.323 0.008
fox' 47 0.072 0.129
Ixy 48 0.171 0.174 0.061

Iny 49 0.242 0.152
yz 50 0.321 0.574

* fyFt+ fb/Fb < 1.0
*: (fb-f)/Fb < 1.0
s+ (fc/FC)A2 + fo/(Fb*(1-(fc/Fc)))<1.0
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Appendix I:

Diagrams of Proposed
~ Repairs
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Figure 1. Proposed Protection for the bottom of columns along the M column line in Area A.
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Figure 12-2. Proposed braces for bay 37.5 — 38 along column line M.




USACERL TR 99/26

H
8
<
o
o
2
a8
kY <
SYMMETICAL ABOUT CENTERLINE ! ) M
({:_ ( Compression splices £ s
Compression splice o 5
<J3> 2> <J2> P
TOP Churp RN
3
% W 1213
I
3
. g £
N u?‘_ %
> * L
® ~ o iy |z
3582 &
x -l
fxeé B
fo AL
L8828
o [l 7~ K - 3 3 9
2 - a'xie” < < 3
Naid ﬁf» (J5/ Js> U8 5
| s / 1 -
©
Tensi li 3 2
g Tension splice ension splice P a
Bolted connections with o &
internat split rings (typ.) o [
' 5|2 &l
2 3
1
|3
Ll
Sheet No.

1

Figure 13. Joint types and splice locations on a typical truss in Area A.
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Figure 14. Proposed repair for end splits of joint type <J1>.




USACERL TR 99/26

3/4 diameter threaded stud, nuts g
8 2-3x3x3/8 steel plate washers at
the center of members as shown. §
2
2%
2 4" x 12 3¢
1/2 the distonce b/ (§ &
edge and neor bolt | &
P t
& QO 6 1/2° 5 15
f / & |3
£.0 2L
= P
18 €
6 12 18 13
e
w o
> i, I3
'3 a
il
T
éégg &
3 =
% M
— &
o
X &
5
~ 1%}
0
(&)
LIS
/ ';‘ :
<
g &
-
5|2 3}
M
B o &
Sheet No.
1
Figure I5. Proposed repair for end splits joint type <J2>.
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Figure 16. Proposed repair for end splits joint type <J3>.
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Figure I7. Proposed repair for end splits joint type <J4>.
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Figure 18. Proposed repair for end splits in joints type <J5>.
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Figure 19. Proposed repair for end splits joint type <J6>.
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Figure 110. Proposed repair for end split in compression splices.
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Figure 1. Proposed repair for end split in tension splices.
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Figure 112. Proposed repair for decayed Joint B of Truss 24.5.
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Figure 113. Repair of diagonal members by tension rods.
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Figure 114. Proposed repair of diagonal chords by tension rpds.
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Figure 115. Proposed repair for member JK Truss Column Line 40, Section 1G, Area B.

Date:

Dexter Yoon

Checked By

-3x6
Y

Ghassan Al-Chaar

u. S. Arny Corps of Engineerd| Originated By:
hristi Army Depot, T1X, Bullding 8, Area D

5 Cons truction Enginerring

Research Loboratories,

B Crarpaign, [Uinols.

3/8° X 5*X 11’ steel plote each side

Existing woll—\

Not to Scale
DS6RT.DWG

Canputer Fite:

Scate:

Figure 116. Proposed repair for Member TR in Truss Column Line 56, AreaD.
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