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APPENDIX A.1 - EXISTING LATERAL SYSTEM MODELING

Evolution of the ETABS Model

Model of entire building

Simplified model used in this technical report
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ETABS SPSW to Concrete Conversion

The steel plate shear wall lateral system was converted into an equivalent concrete shear
wall system, using an effective stiffness method. This equates the stiffness of the steel
plate shear wall to the stiffness of a concrete shear wall. This allows for an equivalent
depth, of the concrete shear wall, to be solved for. It was found an equivalent depth of
2.98” would be used in the model.

Please find the calculations for the conversion of steel to effective concrete on the next
page.

Final Report | Heifer International Center Page | 122



LITTTTLE

*JO} PAAJOS 9q 03 ‘||EM JBBYS 9}2J0U0I 3Y} JO ‘Y3d3ap }BUBJAINDD

ue 3yl JOj SMO||E SIYL ‘||em Jeays 91240U0D B JO SSDUJIS Yl 0} ||em Jeays le|d |991S dY3 JO SSaUYIAS Yl Sai1enba siyl “poyiawl

=a

[~ s

=5 saydul 86°C =HL1d3a LNITVAIND3

52

=,

o <

-

= &

mw S06%86°C T0'0L6CECT 0S'Stre €851 G/ '€9E€79Y 90°6 0S'Stre 9v'0c , 89T T
Q< TSLY86°T G9'ST99TT 0S'LET 86T [8°0€TT8 95'1S 0S'LET 9Tt |, 891 T
" 9E6%86°C 0000522 00€ 7985 0SLEYS ST 00€ 74 89T T
Z T06¥86°C 000¢STT (024 IS 000ZEY 06 ove 0C 891 T

a| (ug) 2reney «| (pur) e3uau |~ | (zul) ey |~ [ul/y) PPy |« 1) eyuaul |« |(zul)easy |~ |(u)q |« |(4)q |«|(w)y |[~|(¥)yY
TIVM ¥V3HS 3134INO] S3LI¥Id0Y¥d TIVM a3Lvadn SSANH4ILS| S3ILYIdOY¥d TIVM MSdS SNOISNIWIA TIVM

MH MSdS

Z. .

O-

=k

<° _

Z 8SPT =9

mL v =13 ur g0 =1
ange SyT =M 1S €09IT =9
A 0oy =94 I 00067 =1
m 3134ONOD 1331S 9€V
23

]

s
Y/

N’

SSUJHIIS DAI10944 UB SulSn ‘WSYSAS ||eM Jeays 93240U0J JUS|BAINDS UB 03U] PIUDAUOD Sem WIsAs |edle| [|em Jeays aie|d [9931s ay|

Page | 123

Final Report | Heifer International Center



7
~//~=HEIFER INTERNATIONAL

A RKANSAS

L1 TTTLE R O C K,

SIKANDAR PORTER-GILL | STRUCTURAL
ADVISOR: DR. THOMAS BOOTHBY

Hand Calculation of SPSW to Concrete Conversion
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Controlling Case Data Output
The controlling case for the building was found to be the earthquake loading in the y-
direction.

PORTER-GILL TECH REPORT 4 SHEAR FORCES AND LOAD COMBINATIONS

Story 1 Shear Forces

Pier Load Case/Combo \'/ Absolute Value
SW-1 QUAKE_X -13.836 13.836 [ Max Shear= 159795 for sw-1 ]
SW-1 QUAKE_X_REV -3.049 3.049 Controlling Load Case = QUAKE_Y_REVERSE
SW-1 QUAKE_Y -5.438 5.438 Tributary Area = 125 SF
Sw-1 QUAKE_Y_REVERSE 1598 |NISONOGIN
SW-1 C1X 3.92 3.92
SW-1 c1y 34.435 34.435
SW-1 C2_X 5,784 5.784
sw-1 c2_y 96.926 [NICGIS2CINNN]
SW-1 C1_X 2.94 2.94
SW-1 ClY 37.213 37.213
SW-1 C4_X_COMBINED 4.262 4.262
SW-1 C4_Y COMBINED  72.673 72673
Pier Load Case/Combo V2 Absolute Value
SW-13 (12) QUAKE_X 25.141 25.141 [ MaxShear= 546.403 for SW-13 (12) |
SW-13 (12) Controlling Load Case = QUAKE_Y
SW-13 (12) QUAKE_Y 546.4 Tributary Area = 215 SF
SW-13 (12) UUARE_Y_REVERSE  217.8 T17.797
Sw-13 (12) C1_x -8.222 8222
Sw-13 (12) ciy 90.98 90.98
SW-13 (12) X 12,229
sw-13(12) | cav 208.07
Sw-13 (12) [ 6167 6.167
Sw-13 (12) ciy 97.827 97.827
Sw-13 (12) C4_X_COMBINED -9.072 9.072
SW-13 (12) C4_Y COMBINED  155.52 155.524
Pier Load Case/Combo \'/ Absolute Value
SwW-2 QUAKE_X 280.65 280.654 [ Max shear= 282.619 for sw-2
Sw-2 QUAKE_X_REV 282.62 [JESEII|  cControling Load Case=  QUAKE_X_REV
Sw-2 QUAKE_Y -40.502 40.502 Tributary Area = 175 SF
Sw-2 QUAKE_Y_REVERSE  -10.397 10.397
SW-2 C1_X 46.339 46.339
SW-2 c1y -5.434 5.434
sw-2 c2.x go.z97 GRS
SW-2 c2_y -11.833 11.833
SW-2 C1.X 34.756 34.756
SW-2 c1y -5.865 5.865
SW-2 C4_X_COMBINED  67.152 67.152
SW-2 C4_Y COMBINED -8.837 8.837
Pier Load Case/Combo V2 Absolute Value
SW-3 QUAKE_X 299.17 |90 [Maxshear=  299.17 for SW-3 |
Sw-3 QUAKE_X_REV 297.85 297.85 Controlling Load Case = QUAKE_X
Sw-3 QUAKE_Y 27.798 27.798 Tributary Area = 200 SF
Sw-3 QUAKE_Y REVERSE  7.573 7.573
Sw-3 C1x 47.395 47.395
Sw-3 c1y 3.847 3.847
Sw-3 c2.X 83.077 |NES0
Sw-3 c2y 8.428 8.428
Sw-3 c1x 35.548 35.548
Sw-3 c1y 4.147 4.147
Sw-3 C4_X_COMBINED  69.135 69.135
SW-3 C4_Y COMBINED 6.295 6.295
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PORTER-GILL TECH REPORT 4 SHEAR FORCES AND LOAD COMBINATIONS
Pier Load Case/Combo V2 Absolute Value
SW-3 (OFFSET) QUAKE_X 15527 d [MaxShear=_155.267 for SW-3 [OFFSET] |
SW-3 (OFFSET) QUAKE_X_REV 154.53 154.534 Controlling Load Case = QUAKE_X
SW-3 (OFFSET) QUAKE_Y 14.225 14.225 Tributary Area = 90 SF
SW-3 (OFFSET) QUAKE_Y_REVERSE 2.997 2.997
SW-3 (OFFSET) C1_X 24.213 24.213
SW-3 (OFFSET) C1_Y 1.731 1.731
SW-3 (OFFSET) C2_X 42.447
SW-3 (OFFSET) C2_Y 3.692 3.692
SW-3 (OFFSET) C1_X 18.161 18.161
SW-3 (OFFSET) C1_Y 1.875 1.875
SW-3 (OFFSET) C4_X_COMBINED 35.364 35.364
SW-3 (OFFSET) C4_Y_COMBINED 2.756 2.756
Pier Load Case/Combo V2 Absolute Value
SW-4 QUAKE_X -7.941 7.941 | Max Shear= 151,243 for SW-4
SW-4 QUAKE_X_REV -0.615 0.615 Contrelling Load Case = QUAKE_Y_REVERSE
SW-4 QUAKE_Y 39.025 39.025 Tributary Area = 140 SF
SW-4 QUAKE_Y_REVERSE 151.24
SW-4 C1 X 2.925 2.925
SW-4 ClYy 36.319 36.319
SW-4 C2_X 4.375 4.375
SW-4 C2_Y 97.667
SW-4 C1 X 2.194 2.194
SW-4 Cly 38.888 38.888
SW-4 C4_X_COMBINED 3.261 3.261
SW-4 C4_Y _COMBINED 73.191 73.191
Pier Load Case/Combo V2 Absolute Value
SW-5 QUAKE_X -2.309 2.309 | Max Shear= 161.068 for SW-5 l
SW-5 QUAKE_X_REV 0.402 0.402 Controlling Load Case = QUAKE_Y_REVERSE
SW-5 QUAKE_Y 119.54 119.536 Tributary Area = 200 SF
SW-5 QUAKE_Y_REVERSE 161.07
SW-5 C1_Xx 1.2 1.2
SW-5 cily 44.728 44.728
SW-5 C2_X 1.819 1.819
SW-5 c2_y 114.53
SW-5 C1_Xx 0.9 0.9
SW-5 cily 47.967 47.967
SW-5 C4_X_COMBINED 1.37 1.37
SW-5 C4 Y COMBINED 85.765 85.765

OVERALL MAXIMUM SHEAR CONTROLLING = 546.4 kip
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APPENDIX A.2 - EXISTING SEISMIC AND WIND ANALYSIS

Seismic Loading Calculations

add large page of calculations
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Seismic Amplification Factor

The seismic amplification factor, Ay, was calculated for each story, for each earthquake
loading. The worst case of a particular floor, for each case, was applied to calculate the

total torsional

moment and accidential torsional

moment.

amplification factor that must be applied to these moments.

a=(

QUAKE_X_REGULAR

126,

8max

) (Eq.9.5.3.5.2)

9.5.3.5.2 covers the

Maximum Average Amplification  Updated Amplification
Level Displacement Displacement Factor Factor
Story3 1.650297 1.633777 0.708559251 1.0
Story2 0.888202 0.879394 0.708425206 1.0
Storyl 0.295822 0.293091 0.707446301 1.0
QUAKE_ X REVERSE
Maximum Average Amplification ~ Updated Amplification
Level Displacement Displacement Factor Factor
Story3 1.637171 1.632025 0.698830707 1.0
Story?2 0.881133 0.878502 0.698610216 1.0
Storyl 0.293522 0.29287 0.697539891 1.0
QUAKE_ Y REGULAR
Maximum Average Amplification ~ Updated Amplification
Level Displacement Displacement Factor Factor
Story3 2.21301 1.271017 2.105239655 2.1
Story?2 1.212938 0.691314 2.137784916 2.1
Story1 0.42688 0.229725 2.397908479 AN
QUAKE_Y REVERSE
Maximum Average Amplification ~ Updated Amplification
Level Displacement Displacement Factor Factor
Story3 1.358426 0.974261 1.350077945 1.4
Story?2 0.744244 0.525585 1.392458523 14
Story1 0.262932 0.173467 159547742  [NIERS
~ Indicates controlling amplification factor
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Wind Loading Calculations
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REDESIGN OF GRAVITY SYSTEM
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ADVISOR: DR. THOMAS BOOTHBY

APPENDIX B.1 - TYPICAL OFFICE BEAM DESIGN
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Loading
Computer analysis loading

1.7k

Flexure and Reactions
Computer analysis results, showing the maximum moment is 132.8 Kip-ft or 133 Kip-ft

1328
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BEAM ANALYSIS

SIKANDAR PORTER-GILL | STRUCTURAL
ADVISOR: DR. THOMAS BOOTHBY

FebruarKnﬂ 1, 2014
12:09 P
Checked By:

Member Data

Moment of Elastic End Releases
Member Label | Joint J Joint Area Inertia Modulus I-End J-End Length
in"2 in*4 ksi ft
M1 N1 N2 10 [ 100 ] 29000 [ [ 25
Member Distributed Loads
Member Label Direction Start Magnitude End Magnitude Start Location End Location
(kft, F) (kft, F) (ft or %) (ftor %)
M1 Y 1.7 | 1.7 0 | 0
Reactions
Joint Label X Force Y Force Moment
(k) (k) (k-ft)
N1 0 21.25 0
N2 0 2125 0
Totals: 1] 42.5
—Member Section Forces
Member Label Section Axial Shear Moment
(k) (k) (k-t)
M1 1 0 21.25 0
2 0 [ 10625 99.609
3 0 0 132.812
4 0 [ 10625 99.609
5 0 -21.25 0
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Member Sizing
Flexure in Beam Moment 133

Fp=FpXCpXCpy XCi XC XCyXCs, xC.xC;

Pick a size,
10-1/2" x 19-1/4"™"

10.5 X 19.25
where the Aproviges = 202.1 in®
- 3
Ssect modulus = 648.5 In

Cp= 1.00 because live load controls
Cv= 1.00 because interior beam in conditioned space
Ci;= 1.00 because interior beam in conditioned space

C_ = 0.987 (calculated below
Cy= 0.934 Ccalculated below

Csu= 1.00 because not loaded parellel to wide faces of lamin.
C:.= 1.00 because no curvature to beam
Ci= 1.00 because no tapering of beam

Pick a Visually Graded Southern Pine Stress Group
Group = 30F-2.1E SP
F,= 3000 psi
Emin= 1110000 psi

Calculate C, Adjustment Factor
I,= 25.00 ft, the unbraced length of the girder
d= 19.25 in, choosen to be consistent with girder depth

l,/d= 1558

so now we can calculate | .,
l.= 552 in, or 46.00 ft

reliant on inequality on page 16, Supplemnr

Rg= 9.82

1.20E];
Fop == gz = 13820.2

Final Report | Heifer International Center

Kip-ft

§2.3.2
§5.3.3
§5.3.4
§5.3.5
§5.3.6
§5.3.7
§5.3.8
§5.3.9

Table 5A
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Fp*= FyXCp XCy XC; XC.xCj= 3000 psi

Foe /Fo*= 4.61

F F, 2 R
c 1+ bE/Fb * (1 + bE/Fb *> bE/Fb *
L = B i J—

= 0.987
1.9 1.9 0.95
Calculate Cy, Adjustment Factor

V7L d b =

L= 25 ft X = 20 for Southern Pine
d= 1925 in

b= 105 in

Cy=| 0.934 < 1.0

Calculate F,' Using the Minimum of C,, or C,

C.= 0.987
min| Cv= 0.934

Fo= 2802 psi

M
S

fo =< = 2461.1 psi < F

Calculate f;, and Determine if Selected Beam Passes

f, = 2461 psi < F,'= 2802

Bending Passes

Usea 10-1/2"x19-1/4™ for the beam
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APPENDIX B.2 - QUEEN POST DESIGN HAND CALCULATION
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LITTLE ROCK, AREKANSAS ADVISOR: DR. THOMAS BOOTHBY
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APPENDIX B.3 - TYPICAL OFFICE QUEEN POST DESIGN

Loading
Computer analysis loading

-42.5k 428k
- 041k -041 ki) - 041kif)

Flexure and Reactions
Computer analysis results, showing the maximum moment is 8.9 kip-ft

8.4 8.8 2.4

Axial Cable and Girder Forces
The assumption of the hinged queen post was used to determine the post reactions, cable
tension and girder axial forces.

2.25-foot depth post w= 967
I I @ Beam
“°~-~-\- [0} ",""' Axial Reaction
e h 2.25 o —
. L
\.s. _ . -’:%
N.T.S. Cable Reaction

Post Reaction 42 ¥ Post Reaction 42 *

PRELIMINARY CALCULATIONS
O = tan-1(w/'h) = 134 s
radians

o 88.66

CALCULATE RESULTANT FORCES IN CABLE AND BEAM
Cable Reaction  186.21 "

Beam Axial Reaction 181.37
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ADVISOR:

DR. THOMAS BOOTHBY

February 11, 2014
12:03 PFKJI

Designer . SIKANDAR PORTER-GILL
GIRDER ANALYSIS Checked By:
—Member Data
Moment of Elastic End Releases
Member Label | Joint J Joint Area Inertia Modulus I-End J-End Length
in"2 in"4 ksi ft
M1 N1 N2 10 100 29000 9.67
M2 | N2 N3 10 100 29000 9.66
M3 N3 N4 10 100 29000 9.67
M4 [ N1 N5 10 100 29000 PIN PIN 9.988
M5 NS NG 10 100 29000 PIN PIN 9.66
M6 | N6 N4 10 100 29000 PIN PIN 9.988
M7 N2 NS 10 100 29000 PIN PIN 25
M8 | N3 NE 10 100 29000 PIN PIN 25
Joint Loads/Enforced Displacements
Joint Label [L]oad or Direction Magnitude
[Dlisplacement (k. k-ft, in, rad)
\ N2 | L Y | -42.5
\ N3 | L [ Y | -42.5
Member Distributed L oads
Member Label Direction Start Magnitude End Magnitude Start Location End Location
(kft, F) (kit, F) (ft or %) (ft or %)
M1 Y -.041 -041 0 0
M2 hd -.041 -.041 o] 0
M3 Y -.041 -.041 0 0
Reactions
Joint Label X Force Y Force Moment
(k) (k) (k-ft)
N1 -162.565 43.095 §]
N4 162.565 43,094 0
Totals 1] 86.189
Member Section Forces
Member Label Section Axial Shear Moment
(k) (k) (k-ft)
M1 1 0 1.066 0
2 0 967 2.458
3 0 .868 4.676
4 0 769 6.655
5 0 67 8.394
M2 1 0 198 8.394
2 0 099 8.752
3 0 o] 8.872
4 0 -.089 8.752
5 0 -.198 8.394
M3 1 0 -.67 8.394
2 0 - 769 6.655
3 0 -.868 4.676
4 0 -.967 2.458
5 o] -1.066 9]
M4 1 -167.91 0 0
2 -167.91 0 a
& -167.91 0 0
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Designer  : SIKANDAR PORTER-GILL

GIRDER ANALYSIS

SIKANDAR PORTER-GILL | STRUCTURAL

ADVISOR: DR. THOMAS BOOTHBY

February 11, 2014
12:03 P
Checked By:

Member Section Forces

Member Label Section Axial Shear
(k)

Moment
(k-ft)

-167.91

-167.91

MS -162.565

-162.565

-162.565

-162.565

-162.565

M6 -167.91

-167.91

-167.91

-167.91

-167.91

M7 42.028

42.028

42.028

42.028

42.028

M8 42.028

42.028

42.028

42.028

NI QO] M| = | IS | GO N = | | s | G I | = (O I GO N | = [ O s
OOOOOODOOOOOOOOOOODOOOE

42.028

O 0|0|0|0|0|O(C|o(0|o|o|o|O|o|O|o|o|o|0|0|O

Final Report | Heifer International Center

Page | 151



—
~/7 “HEIFER INTERNATIONAL  S/KNoatroursp ity | sinvcr o

LITTTTLE ROCK, ARKANSAS

Top Chord Member Sizing

Compression Parallel to Beam Grain Axial Compression 181.37 Kips
F.=FXCpxCyxCixC,

Adjustment Factors

Cp= 1.00 because live load controls §2.3.2
Cu= 1.00 because interior beam in conditioned space §5.3.3
Ci= 1.00 because interior beam in conditioned space §5.3.4
C,= 092 assumed value §3.7.1
Pick a Visually Graded Southern Pine Stress Group Table 5B
Group = 50

F.= 2300 psi
Emin = 1000000 psi

So,
F.= 2116 psi allowable compression stress

now the required area would be,
A= 86 in® required area of glulam

Pick a,
8-1/2" x 19-1/4"

8.5 X 19.25
where the Ajoviged = 163.6 in”

Is the area greater than required area?|  Yes
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Check the Assumption of the C, Adjustment Factor

F, F, Z F
c _1+ CE/FC* <1+ CE/FC*> CE/FC*
P 2c 2c

Cc

FC* = FCX CD X CM X C[ = 2300 pSl

l./d= 13.65 and 6.03 where  13.65
<50 <50

Epin' = Enin X Cy x C;= 1000000 psi

r
_ 0.822En;, _

FCE_W_ 4414 psi

Fep/Fe*= 1.92 c=

now the C p adjustment factor can be calculated

CP - 0.92 < CP,asummed

controls

0.9

Calculate f, and Determine if Selected Beam Passes

f,= 1108 psi < F'= 2116

Compression Parallel to Grain Passes

Final Report | Heifer International Center
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Moment Induced by Self-Weight of Member
G= 0.55 Table 5B
M.C.= 5 % or 10 %

because interior beam in conditioned space

D =624 (m) (1 +%) = 3517 pef,or

we will take the maximum,
D= 3597 pcf

we have a  8-1/2"x 19-1/4"  glulam beam with,
A= 1636 in’

convert to square feet,
A= 11363 ft

SIKANDAR PORTER-GILL | STRUCTURAL
ADVISOR: DR. THOMAS BOOTHBY

pef

now calculate the linear load created by its self weight, over a 29' span

w= 4087 plf

Final Report | Heifer International Center
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LITTTTLE ROCK, ARKANSAS

Flexure in Queen Post Girder Moment 8.9  kip-ft
Fp=FyxCpxCyxCxCLxCyxCqxC,xC
Adjustment Factors
Cp= 1.00  because live load controls §2.3.2
Cy= 1.00  because interior beam in conditioned space §5.33
C,= 1.00 because interior beam in conditioned space §5.3.4
Co=/ 0.994 calculated below §5.3.5
Cy= 0937 calculated below §5.3.6
Crp= 1.00  because not loaded parellel to wide faces of lamin.  §5.3.7
C.= 1.00 because no curvature to beam §5.3.8
C;= 1.00 because no tapering of beam §5.3.9
Pick a Visually Graded Southern Pine Stress Group Table 5B
Group = 50
F,= 2100 psi
Emin= 1000000 psi
Calculate C; Adjustment Factor
l,= 9.67 (ft, the unbraced length of the girder
d= 19.25 in, depth choosen in compression parellel to grain calculation
l,/d= 6.03
so now we can calculate [ ,,
l,= 246.83 in, or 20.57 ft
Rg= 8.11
_ 1.20E;, _
FbE - (Rp)? - 18247
Fo*=F,xCpxCyxC;xC.xCi= 2100 psi
FbE / Fb* = 8.69
Fyg Y
cL=1+ ry s _ <1+ /Fb*>_ [y 0.994
1.9 1.9 0.95
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Calculate C,, Adjustment Factor

21\ 7x 112\ /* 15125\ /*
a=7) (7] (=) =10

L= 29 ft X = 20 for Southern Pine

Cy= 0.937 < 1.0

Calculate F,' Using the Minimum of Cy, or C;

C.=  0.99%
lcy= 0937

Section Modulus (x) =

Fy= 1968 psi

IS

fo= <= 2034 psi < F'y

ADVISOR:

Calculate f,, and Determine if Selected Beam Passes

fy, = 203 psi < F,'= 1968

Bending Passes

Final Report | Heifer International Center
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LITTLE ROCGCK., AREKANSAS ADVISOR: DR. THOMAS BOOTHBY

Combined Axial and Bending Loading Interaction

2
(1{_0) — fb;c <10 §3.9.2
<) Ry(1+ /Fm)
f.= 1108 psi Eni = 1000000 psi
F'= 2116 psi
for= 203 psi

Fo,i= 1968 psi

0.822E min/

cE1 = T T 22621.3 psi where,
( /d1) 131 = 9.67 ft
|fc <Fcg True d;= 1925 in
0.274 + 0.099 = 0.373 < 1.0
Combined Axial and Bending Pass
Use a,
8-1/2" x 19-1/4"
for the glulam queen post
With a,
Southern Pine Group of 50
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Table 1 - Tendon Capacities for Carbon Macalloy 460

Thread oo Me M2
Mominal Bar Dia_ m N ok
Win Yield Load m g 5
Win_Break Load A R
Design Resistance to EC3 m 5‘3, 73557
Nominal Bar Weight L T

s o fitza. 0 a6 Maz s
518 4 1 1144 138 15/ 2
16 19 22 28 34 a9 45
058 0va 0.87 11 1.34 164 177
69 108 156 249 364 501 660
1654 24.3 351 B 818 1246 148 .4
a1 143 207 330 483 665 B7H
20.5 321 46.5 742 1086 149.5 198.7
G 103 149 238 348 4749 B30
14 .84 2516 835 h3A 7823 1077 141.63
14 2.2 3 4.8 71 9.4 125
0.94 148 202 323 477 6.32 8.4

s L] hi7e filas oo h1oo
214 242 3 338 312 4
52 G0 72 82 a7 a7
2.06 2.36 283 323 343 882
212 1204 1756 2238 2533 3172
206 2707 3047 5033 5604 7131
1209 1506 2329 29649 3368 4206
271.8 358.8 523.6 6674 754.9 9455
BY0 1143 1677 2138 2418 3029
19668 26831 377 48064 54360 68095
16.7 22.2 32 41.5 46.7 58
1122 1482 215 2789 3138 3897

Macalloy 460 in Application
Engineers all over the world have used
Macalloy systems in the most diverse of
applications. Among these are bridges,
government buildings, stadia, airports, and
hotels, to name just a few The longsvity and
design again reflect the level of innovation and
quality, which have become firm components
of Macalloy products

Macalloy 460 Carbon Bars

Wacalloy 460 is a manufactured carbon steel,
with excellent mechanical properties The
thread is rolled, rather than cut. This gives rise
to the use of smaller diameter bars for a given
metnc thread, resulting in material cost saving
The carbon Macalloy 480 is also a weldable
steel with a maximum carbon equivalent of
0.55%. Arcwelding may be camed out using
standard techniques and low hydrogen rods

The Magalloy 480 bar has the following
mechanical properties

Minimurn Yield Stress 460 Nfmm?
Minimum Breaking Stress 610 Nfmm?2
Minimum Elongation 19%

Minirurm charpy Impact Value  27J @-20°C
Young's Modulus 205 kN/mm?
Minimum Yield Stress 86,700 psi
Minimum Breaking Stress 88,400 psi
Minimum Elongation 19%

Minirum charpy Impact Value 20 ftlb @ 4°F
Young’s Modulus 29,700 ksi

The standard diameter range for this system is
from M10(3/8™) ta M100 (47). In addition, other
diarmeters can be supplied but are subject
tolongerlead times. Tendons up 1o and
including M16 (5/8" diameters can be supplied
inlengths of 6m (19°87). For larger diameters,
lengths of up to 1195m (39'2") are available
Greater lengths are possible using couplers
and turnbuckles. These fittings are designed to
take the full load of the bar,

Adjustment

Adjustments within each fork or spade ars
M0 10 MEE: +/- ¥ thread diameter
&4 to M100: +/-25mm / 17

Turnbuckles give additional adjustments of
M0 10 M24: +/-25mm /17
30 to M100: +/-50mm / 2"

Special turnbuckles, with a greater adjustment,
are avallable on request

Fatigue

Threads are rolled on to the bar and are
therefore more resistant to fatigue. Testing
a range of diameters has bheen carried out
over 2 million cycles, the results of which
are avallable from the Macalloy technical
department

Corrosion Protection
Macalloy tendons can be supplied in plain
carbon steel, primed, or hot dip galvanized

finish. If requested at the time of order, hot dip
galvanizing can be applied to tendons after
the threading process. The threads are then
brushed to remove any excess zing.

Length permitting, galvanized bars are
delivered pre-assembled. This procedure
ensures that threads are 100% operational
Connected bars, greater than 11.95m (39°2"),
are delivered part assembled. Please note that
hot dip galvanizing is not comparable with a
paint finish. The visual appearance of forks
and spades may differ in appearance from that
of the bar, by virtue of the differant material
compositions

Paint

For architectural purposes, itis recommended
apantzd finish is applied to the galvanizing
The corrosion resistance of the bar can then
be enhanced

Macalloy offers any kind of paint finish (primer,
paint or fire protection) for hot dip galvanized,
or self color tendons. These finishes will be
sourced from certified suppliers

Eurcpean Approval

The Macalloy 460 system has European CE
approval under the ETA number 07/0215 for
all standard diameters from M10 (3/8") and
M100 (47). When specifying, always ask for CE
approved systerms

ble 2 - Macalloy 460 Gusset Plate Dimensions

Lo WMz Mhs  M20  hiea

Thread o a8 18 aB a1
TiThickness) mm 10 10 12 15 20
inch 039 038 047 059 079
D mm 115 13 17 2156 255

inch 045 051 067 085 1

E mm 18 22 a0 a7 43
inch 071 087 118 146 169

H (min) mm 28 34 48 60 68
inch 11 134 183 236 268

EXPERIENCE

0 36 gz fi1a hise =] 7e
114 13/ 15/ 2 2114 2142 3
22 30 35 40 45 55 70
0.87 118 138 157 177 217 278
E5 375 435 495 575 855 785
124 148 171 195 228 258 3.09
5622 64 T4 a4 i 112 132
252 291 331 3.68 4.41 52
a0 103 118 135 163 180 211
354 406 465 531 842 7.09 8.31

INNOVATION
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Deflection Check
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APPENDIX B.4 - ROOF BEAM DESIGN

Loading
Computer analysis loading

- A6k

Flexure and Reactions
Computer analysis results, showing the maximum moment is 43.8 kip-ft, or 44 Kkip-ft
438
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Februa%ﬁ, 2014
1218 P

Designer . SIKANDAR PORTER-GILL
BEAM ANALYSIS Checked By:
Member Data
Moment of Elastic
Member Label | Joint J Joint Area Inertia Modulus Length
in*2 in*4 ksi ft
\ M1 N1 N2 10 100 | 29000 26 |

Member Distributed Loads

Member Label Direction Start Magnitude End Magnitude End Location
(kft, F) (kft, F) (ft or %)
\ M1 Y -.56 | -.56 [ 0 |
Reactions
Joint Label X Force Y Force Moment
(k) (k) (k-ft)
N1 0 7 0
N2 0 7 0
Totals: 0] 14
Member Section Forces
Member Label Section Axial Shear Moment
(k) (k) (k-ft)
M1 1 0 7 o]
2 0 [ 35 32.812
3 0 0 43.75
4 0 [ -3.5 32.813
5 0 -7 0
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Member Sizing
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LITTTTLE ROCK, ARKANSAS

Flexure in Beam - Roof Moment 44

F'p=FpXCp XCpm XCi XCp XCyXCyy XC; XC;

Pick a size,
8-1/2"x 12-3/8"™

8.5 X 12.375
where the Aproyigea = 105.2  in°
-3
Ssect modulus = 216.9 N

Cp= 1.00 because live load controls

Cu= 1.00 because interior beam in conditioned space

Ci= 1.00 because interior beam in conditioned space

C_= 0.987 (calculated below

Cy= 0.965 (calculated below

Csu= 1.00 Dbecause not loaded parellel to wide faces of lamin.
C.= 1.00 because no curvature to beam
Ci= 1.00 because no tapering of beam

Pick a Visually Graded Southern Pine Stress Group
Group = 30F-2.1E SP
F,= 3000 psi
Emin= 1110000 psi

Calculate C; Adjustment Factor

I,= 25.00 ft, the unbraced length of the girder
d= 12.375 in, choosen to be consistent with girder depth

l,/d= 24.24

so now we can calculate I,
l.= 552 in, or 46.00 ft

reliant on inequality on page 16, Supplen

RB = 9.72
1.20E],;
Fyp == )2 = 14088.3

Final Report | Heifer International Center

Kip-Tt

§2.3.2
§5.3.3
§5.3.4
§5.3.5
§5.3.6
§5.3.7
§5.3.8
§5.3.9

Table 5A
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Fr*=FpXCp XCy xCy xC,xCj= 3000 psi

Foe/Fo* = 4.70

F, F 2 F
1+ bE/Fb*_ <1+ bE/Fb*> . bE/Fb*

€= 1.9 19 095 0.987
Calculate C\, Adjustment Factor

C B <§>1/x<2>1/x<5125>1/x <10
V=L d b =
L= 25 ft X = 20 for Southern Pine

= 12.375 in

b= 8.5 in

Cy= 0.965 < 1.0

Calculate Fy,' Using the Minimum of Cy, or C,

CL= 0.987
minl Cy= 0.965

Fpo= 2895 psi

M
s

fo = < = 2434.3 psi < F'v

Calculate f, and Determine if Selected Beam Passes

f, = 2434 psi < F, = 2895

Bending Passes

Usea 8-1/2"x12-3/8"™ for the beam
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APPENDIX B.5 - ROOF QUEEN POST DESIGN

Loading
Computer analysis loading

-1k -1k

- 041kt - 041 kifi

\

Flexure and Reactions
Computer analysis results, showing the maximum moment is 3 kip-ft, or 3.1 kip-ft

26 3

- 041 kifi

26

Axial Cable and Girder Forces

The assumption of the hinged queen post was used to determine the post reactions, cable
tension and girder axial forces.

2.25-foot depth post

W 9.67
I I e Beam
“'--._“-.- i a "‘_.-‘ Axial Reaction
s SN h= 2.25 o -
T~ -
-~ e
NT.S. Cable Reaction
Post Reaction 14 '* Post Reaction 14 "%
PRELIMINARY CALCULATIONS
© = tan-1(w/h) = 134 e

a= 8866 ™=

CALCULATE RESULTANT FORCES IN CABLE AND BEAM
Cable Reaction  61.78 “*

Beam Axial Reaction  60.17 **
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February 11, 2014
12:04 PrKA

Designer . SIKANDAR PORTER-GILL
GIRDER ANALYSIS Checked By:
—Member Data
Moment of Elastic End Releases
Member Label | Joint J Joint Area Inertia Modulus 1-End J-End Length
in"2 in"4 ksi ft
M1 N1 N2 10 100 29000 9.67
M2 | N2 N3 10 100 29000 9.66
M3 N3 N4 10 100 29000 9.67
M4 [ N1 N5 10 100 29000 PIN PIN 9.988
M5 NS NG 10 100 29000 PIN PIN 9.66
M6 | N6 N4 10 100 29000 PIN PIN 9.988
M7 N2 NS 10 100 29000 PIN PIN 25
M8 | N3 NE 10 100 29000 PIN PIN 2.5
Joint Loads/Enforced Displacements
Joint Label [L]oad or Direction Magnitude
[Dlisplacement (k. k-ft. in, rad)
‘ N2 | L Y [ -14
\ N3 | L [ Y | -14
Member Distributed L oads
Member Label Direction Start Magnitude End Magnitude Start Location End Location
(kft, F) (k/ft, F) (ft or %) (ft or %)
M1 Y -.041 -.041 a 0
M2 hd -.041 -.041 0 0
M3 Y -.041 -.041 0 0
Reactions
Joint Label X Force Y Force Moment
(k) (k) (k-ft)
N1 -54.658 14.595 0
N4 54.658 14.594 0
Totals 1] 29189
Member Section Forces
Member Label Section Axial Shear Moment
(k) (k) (k-ft)
M1 1 0 464 o]
2 0 .365 1.001
3 0 266 1.763
4 0 166 2.285
5 0 067 2568
M2 1 0 198 2.568
2 0 099 2927
3 0 o] 3.046
4 0 -.099 2927
5 0 -.198 2.568
M3 1 0 -.067 2.568
2 0 - 166 2285
3 0 -.266 1.763
4 0 -.365 1.001
5 0 -.464 o]
M4 1 -56.455 0 0
2 -56.455 0 0
& -56.455 0 0
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February 11, 2014
1204 P
Checked By:

Member Section Forces

Member Label Section Axial Shear

(k)

Moment

{k-ft)

-56.455

-56.455

MS -54.658

-54.658

-54.658

-54.658

-54.658

M6 -56.455

-56.455

-56.455

-56.455

-56.455

M7 14.131

14131

14131

14131

14.131

M8 14.131

14.131

14.131

14.131

O|0|0|0|0|0|0|0|0|0|0|O|0|O|0|0|o|C|o|C|oO[x

QNS QN |2 OIS QO N = | O S GO N | = (O S GO [N | = O s

14.131

O 0|0|0|0(0C|0(0|0|0|0|0|0|0|o|O|o|o|o|0O|0o|O
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Top Chord Member Sizing
Compression Parallel to Beam Grain  Axial Compression

FlcchXCDXCM XCtXCp

Adjustment Factors

Cp= 1.00 because live load controls

Cu= 1.00 because interior beam in conditioned space
Ci= 1.00 because interior beam in conditioned space
C,= 0.92 assumed value

Pick a Visually Graded Southern Pine Stress Group
Group = 50
F.= 2300 psi
Emin = 1000000 psi

S0,
F.= 2116 psi allowable compression stress

now the required area would be,
A= 28 in required area of glulam

Pick a,
8-1/2"x 12-3/8"

8.5 X 12.375
where the Aprovided = 105.2 in®

Is the area greater than required area?|  Yes

Final Report | Heifer International Center

SIKANDAR PORTER-GILL | STRUCTURAL
ADVISOR: DR. THOMAS BOOTHBY

60.17 Kips

§2.3.2
§5.3.3
§5.3.4
§3.7.1

Table 5B
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LITTTTLE ROCK, ARKANSAS

Check the Assumption of the C, Adjustment Factor

F, F, 2 F
c = 1+ CE/FC*_ <1+ CE/FC*> _ CE/FC*

p 2c 2c c

l./d= 13.65 and 9.37 where 13.65
<50 <50
Emin' = Emin X Cym X C; = 1000000 psi
_ 0.822E;;,
Fer =7, )" = 4414 psi
FCE / FC* = 1.92 c=
now the C p adjustment factor can be calculated
Cp=| 092 < Cp asummed
Calculate f. and Determine if Selected Beam Passes
f.= 572 psi < Fc'= 2116

Compression Parallel to Grain Passes

Final Report | Heifer International Center
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Moment Induced by Self-Weight of Member
G= 055 Table 5B

M.C. = 5 % or 10 %
because interior beam in conditioned space

D =624 (m)( + 100) 35.17 pCf, or 35.97

we will take the maximum,
D= 35.97 pcf

we have ¢ 8-1/2"x12-3/8" glulam beam with,
A= 1052 in

convert to square feet,
A= 0.7305 ft?

THOMAS BOOTHBY

pcf

now calculate the linear load created by its self weight, over a 29' span
w = 26.28 plf > 0.041 kif assumed in maximum moment calculation

Final Report | Heifer International Center
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LITTTTLE ROCK, ARKANSAS

Flexure in Queen Post Girder - Roof Moment 3.1
Fpo=Fy,XCp XCuy XC; XC XCyXC¢, XxC. XC;

Adjustment Factors

Cp= 1.00 because live load controls

Cu= 1.00 because interior beam in conditioned space
Ci= 1.00 because interior beam in conditioned space
C_= 0.996 (calculated below

Cy= 0.958 (calculated below

Csu= 1.00 Dbecause not loaded parellel to wide faces of lamin.
C.= 1.00 because no curvature to beam
Ci= 1.00 Dbecause no tapering of beam

Pick a Visually Graded Southern Pine Stress Group
Group = 50
Fob= 2100 psi
Emin = 1000000 psi

Calculate C, Adjustment Factor
l,= 9.67 ft the unbraced length of the girder

Kip-Tt

§2.3.2
§5.3.3
§5.3.4
§5.3.5
§5.3.6
§5.3.7
§5.3.8
§5.3.9

Table 5B

d= 12.375 in, depth choosen in compression parellel to grain calculation

l,/d= 9.37

so now we can calculate | ¢,
l. = 226.205 in, or 18.85 ft

!
1.20Enin

FbE = (Rp)? = 30972.2
Fo*=FyXCp XCy xCy xCo xCj= 2100 psi

Foe /Fg* = 14.75

F F, 2 R
1+ bE/Fb*_ <1+ bE/Fb*> _ bE/Fb*

CL= 1.9 1.9 0.95

Final Report | Heifer International Center
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Calculate C, Adjustment Factor

1x 1/x 1/x
- 21 12 5.125 <10
VoL d b =

L= 29 ft X= 20 for Southern Pine
= 12.375 in
b= 8.5 in
Cy=/ 0.958 < 1.0

Calculate Fy' Using the Minimum of Cy, or C,

C.= 0.996 Section Modulus (X) = 267.8
min| Cv= 0.958
F,= 2012 psi
M
fo= 7%= 1389 psi < Fy
Calculate f, and Determine if Selected Beam Passes
f,= 139 psi < F, = 2012

Bending Passes

Final Report | Heifer International Center
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Combined Axial and Bending Loading Interaction

r 2
(E’) +Fb1,(1+fC/FcE1) B

f.=
Fo =
for =
Foy =

FCEl -

fr1

<1.0
572  psi Emin' = 1000000 psi
2116 psi
139 psi
2012 psi
% =0348.6 psi where,
fas k= 967 f
f. < Fcex True d; = 12.375 in
0.073 + 0.065 = 0.138
Combined Axial and Bending Pass
Use a,
8-1/2"" x 12-3/8"
for the glulam queen post
With a,
Southem Pine Group of 50
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§3.9.2

< 1.0
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Member Summary, Tension Cable and Steel Square HSS Sizing
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APPENDIX B.6 - SUMMARY OF BEAM SIZES

® The typical office beam will be specified as a 10 2" x 19 %4” 30F-2.1E Southern
Pine.

® The typical office queen post will be specified as an 8 %2 x 19 ¥4 Stress Class 50
Visual Southern Pine, with 3 '5” x 3 5” x 3% Square HSS Post and (2) M56
Macalloy 460 Bars

® The typical roof beam will be specified as a 8 ¥2” x 12 3” 30F-2.1E Southern
Pine.

® The typical roof queen post will be specified as a 8 ¥%2” x 12 3%” Stress Glass 50
Visual Southern Pine, with 3 52” x 3 /2” x 3% Square HSS Post and (2) M16
Macalloy 460 Bars

Final Report | Heifer International Center Page | 181



e

“//7“HEIFER INTERNATIONAL ~  SIKANDAR FOMTER GILL | sTavcTuna:

APPENDIX B.7 - TYPICAL OFFICE PERIMETER BEAM

TP CFFICE - PEp \METER BEAM

flom el TuEcH @eer\\® 200 AF oM EDGE

®E = AT + ' - L8l ~ ™ -0 % \LA.S esf OFFIcT
o) K,
Q%‘

=z WS\ S e A\ LR

+ 029 %8

4B KW~ |5 pE

m = \-ggfzé*) = 9.8 AR R 1 e
3
RS T Aniged =iveaae®
k- :
[@RRCRNVE 4
e 16-1R %\ Myt | P02\ P e B 2 BT
Srea- S\ZE WYL |, SAVT RS ACUAL OES\GOS A=\ ="

&L MANVAL pg,  2-20)

AT SHoLLE BF BeTED TUKT TUE USE ot
STELL- CERIMETER  AEAMI WNLL Camilhe
1B 200 LonSTRICTION Ty PC.-

ica o M

PR P



Nt
~//~“HEIFER INTERNATIONAL

LITTTTLE ROCK, ARKANSAS

SIKANDAR PORTER-GILL | STRUCTURAL
ADVISOR: DR. THOMAS BOOTHBY

APPENDIX B.8 - SAP2000 QUEEN POST MODEL

Original Model

/R

Member Releases

T

Loading

42,50

4250

/N

0.04
0.04

0.04

Axial Loading

i
. 9F,

—

3BE-04

AR o \ﬂ,:/ % ‘ ) / /N
Member Force Percent Error
(from actual)
Cable 172.97 7.1%
Cable 168.141 9.7%
Cable 172.97 7.1%
Post -40.586 3.4%
Post -40.586 3.4%
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APPENDIX C.1 - HSS24x0.5 COLUMN
The Master Steel Table for RAM SS was modified to account for the larger HSS24x0.5
used in the Heifer International Center (American Institute of Steel Construction, 2011).

7 RAMAISC.TAB - Notepad
File Edit

Format

Hs54Xx2%3/16
H554x2x1 /8

H553.
H553.
H553.
H553.
H553.
H553.
H553.
H553.
H553.
H553.
H553.

5%3. 5%3/8
5%3. 5X5/16
5%3. 5x1/4
5%3. 5%3/16
5%3. 5x1/8
5X2X1,/4
5X2X%3/16
5X2x1,/8
5x1. 5x1/4
5x1. 5%3/16
5x1. 5%1/8

H553X3%3/8
HSS3X3X5/16
H553x3x1 /4
HSS3x3x%3/16
H553%3x1/8
HS53X%2. 5X5/16
HSS3x2. 5xX1,/4
HSS3x2.5%3/16
Hs53x2.5x1,/8
H553X2X5,/16
H553X2x1,/4
HS53x2X3/16
H553x2x1 /8

H552.
H552.
H552.
H552.
HS552.
H552.
H552.
H552.
H552.
HS52.
H552.
H552.

5X2.5%5/16
5X2.5%1/4
5X2.5%3/16
5X2.5%1/8
5X2X1/4
5X2X3/16
5X2X1/8
5xL.5%1/4
5x1.5%3/16
5x1.5%1/8
5X1%3/16
5x1x1/8

HSS2X2XL/4
HSS2X2X3/16
HSS2X2X1/8

FIFE

H5524.
H5520.
H5520.
HS51E.
H5518.
H5516.
H5516.
H5516.
H5516.
H5516.
H5516.
H5514.
H5514.
H5514.
H5514.
H5514.
H5512.
H5512.
H5512.
H5510.
H5510.
H5510.
H5510.
H5510.
H5510.
H5510.
H5510.
H5510.

000x0. 500
000x0. 500
000x0. 375
000x0. 500
000x0. 37
000x0. 625
000x0. 500
000x0.438
000x0. 37
000x0. 312
000x0. 250
000X0.625
000x0. 500
000x0. 375
000x0. 312
000x0. 250
750x0. 500
750%0. 375
750%0. 250
750%0. 500
750x0. 37
750x0. 250
000X0.625
000x0. 500
000x0. 37
000x0. 312
000x0. 250
000x0.188

H559. 625X0. 500
H559. 625X0. 375

R
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APPENDIX C.2 — SEISMIC AND WIND LOADING
Seismic ASCE 7-10
General Programming Input

Risk Category 11

For ordinary reinforced concrete shear walls, Classification 1.2 of §12.2-1
Cd = 40
R =4.0

Please review the Summary and Detailed Report on the next page for the
following values (U.S. Geological Survey, 2013):

S; = 0.165g
TL =12 sec
Site Class C

The Structure Period, T,:
Value calculated by RAM SS using the Standard Equation
C; = 0.020 was used for “all other structural systems” per Table 12.8-2

Orthogonal Effects Considered at 100%/30%

(American Society of Civil Engineers, ASCE-7 10, Minimum Design Loads for
Buildings and Other Structures, 2010)
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U.S. Geological Survey Report

2/20/14 Design Maps Summary Report

2SGS Design Maps Summary Report
User-Specified Input

Report Title Heifer International Center —2010
Thu February 20, 2014 17:15:04 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 34.74492°N, 92.25781°W
Site Soil Classification Site Class C - “Very Dense Soil and Soft Rock”
Risk Category I/II/III

—1— #om

Cmrre“mol’alfkey

/

Ambo
° Y

Galloway
o

Capital Lakes
Estates
o

Sweet Home
o

L.» mapquest ©2014 | o ® MapQuest
USGS-Provided Output

S.= 0.410g Sus= 0.491g Sps = 0.328¢g

S,= 0.165¢g Swy= 0.270g Sp, = 0.180g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application
and select the "2009 NEHRP” building code reference document.

MCE Response Spectrum Design Response Spectrum

Salg)
Salg)

o.00+4 4 ' 4 4 4 } 4 4 4 ) 0.00 4 ' 4 4

t t t t t t t 1 5 t
0.00 0.20 0.40 0.60 020 1.00 1.20 1.40 1.60 l.B0 2.00 0.00 0.20 0.40 0.

|
t t t t t t |
&0 0.80 1.00 1.20 1.40 1.80 1.20 2.00
Period, T (sec) Period, T (sec)

For PGA,, T, C,, and C,, values, please view the detailed report.

geohazards.usgs.govidesignmaps/us/summary.php?template=minimal&latitude=34.7449152&long itude=-92.2578128&siteclass=2&riskcateg ory=0&edition=asc... ~1/2
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2001 Cresign Maps Detailed R eport

2ZUSGS Design Maps Detailed Report
ASCE 7-10 Standard (34.74492°N, 92.25781°W)

Site Class C - "Wery Dense Soil and Soft Rock”, Risk Category I1I1/111

Section 11.4.1 — Mapped Acceleration Parameters

Mote: Ground motion values provided below are for the direction of maximum
horizontal spectral response acceleration. They have been converted from
corresponding geometric mean ground motions computed by the USGES by applying
factors of 1.1 (to obtain 5;) and 1.2 (to obtain 5,). Maps in the 2010 ASCE-7 Standard
are provided for Site Class B, Adjustments for other Site Classes are made, as needed,
in Section 11.4.3.

From Eigure 22-1 ™ Sc=10.410 g

From Eigure 22-2 [*] 5, =0.165g

Section 11.4.2 — Site Class

The autharity having jurisdiction (not the USGS), site-specific geotechnical data, andfor
the default has classified the site as Site Class C, based on the site soil properties in
accordance with Chapter 20,

Table 20.3-1 Site Classification

Site Class Ve N OF N, 5,

&, Hard Rock =5,000 fti's A M8

B. Rock 2,500 to 5,000 ftis (1773 MAB

. Wery dense soil and soft rock 1,200 to 2,500 ftis =50 =2,000 psf

D, Stiff Soil 600 to 1,200 fifs 15 to 50 1,000 ta 2,000 psf
E. Soft clay soil <600 s <15 <1,000 psf

any profile with rmore than 10 ft of sail having the
characteristics:

w Plasticity index &7 = 20,

wm Moisture content w = 40%, and

wm Undrained shear strength ?“ <= 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For S0t 1ft/s = 0.3048 mys 11b/ft2 = 0.0473 kMN/mz

gechazards e g=. gowdesignmapsiissreport phprhempl ate= mini mal 2 atitode= 34 74991528 ong tude=- 02 25701288 teclass=2&rishcateg o= DEadiiorm asce 2.0 G
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2/20114 Design Maps Detailed Report

Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake (MCE;)
Spectral Response Acceleration Parameters

Table 11.4-1: Site Coefficient F,

Site Mapped MCE . Spectral Response Acceleration Parameter at Short
Class Period

S, <0.25 S, =0.50 S.=0.75 S, =1.00 S.=1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class =Cand S, = 0.410 g, F, = 1.200

Table 11.4-2: Site Coefficient F,

Site Mapped MCE , Spectral Response Acceleration Parameter at 1-s

Class Period
S, <0.10 S, =0.20 S, =0.30 S, =040 S, 20.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

Cc 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class =Cand S, = 0.165 g, F, = 1.635

gechazards.usgs.govdesignmaps/us/report. php?template=minimal &l atitude=34.74491528 I ongitude=-92 257 81288 siteclass=28riskcategory=08edition=asce-2... 2/6
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20200 4 DesignMaps Detaled R eport
Equation (11.4-1}): Sms =F,5: = 1,200 x 0,410 = 0,491 g
Equation (11.4-2): Sm =F,5, = 1.635x 0.165 = 0.270 g

Section 11.4.4 — Design Spectral Acceleration Parameters

Equation (11.4-3): Sps =% S =% % 0,491 =0.328 g

Equation (11.4—4): Spy =% 5, =% x 0270 =0180g

Section 11.4.5 — Design Response Spectrum

From Eigure 22-12 5] T, = 12 seconds

Figure 11.4-1: Design Response Spectrum
T<T,:8,=5,,(04+06T/T))
T,sTsT,:5 =5,

Sps=0.328| -
= T,<T<T :8,=S, /T

T>T.:8,=8,T /T

Sey = 0. 180 -l mmmm e e

Spactral Response Acceleration, Sa (g)

0.548 1.000
Period, T (sec)

gechazards nsgs.gowdesignmapsiusireport. phpfempl de=minim d &l atitude=34. 74491528 ongitude= -2 25781 288 sitec| ass= 28riskcdegor = 3editiorF asce-2... 36
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20200 4 DesignMaps Detaled R eport

Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCER) Response Spectrum

The MCE, Response Spectrum is determined by multiplying the design response spectrum
above by 1.5

ws = 0,481

Sun=0.270 - - ===~~~

Speciral Response Acceleration, Sa (g)

T,=0.110 T,=10.550 1.000
Period, T (sec)

gechazards nsgs.gowdesignmapsiusireport. phpfempl de=minimd &l atitude="34. 74491528 ongitude= -2 25781 288 sitec] ass= 23riskcdegor = 3editiorF asce-2... 46
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2/20114 Design Maps Detailed Report

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

From Figure 22-7 4] PGA =0.213
Equation (11.8-1): PGA, = FpePGA = 1,187 x 0.213 = 0.253 g

Table 11.8-1: Site Coefficient F,

PGA

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA = PGA = PGA = PGA = PGA =
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = C and PGA =0.213 g, F,,, = 1.187

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for
Seismic Design)

From Figure 22-17 5] Crs = 0.829
From Figure 22-18[6] Cr; =0.816

gechazards.usgs.govdesignmaps/us/report. php?template=minimal &l atitude=34.74491528 I ongitude=-92 257 81288 siteclass=28riskcategory=08edition=asce-2... 56
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2/20114 Design Maps Detailed Report

Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S
TorIl 11 v
S, < 0.167g A A A
0.167g < 5,; < 0.33g B B C
0.33g =S,, < 0.50g c c D
0.50g S S, D D D

For Risk Category =T and S, = 0.328 g, Seismic Design Category = B

Table 11.6-2 Seismic Design Category Based on 1-5 Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,
IorII I v
S,, < 0.067g A A A
0.067g <S,, <0.133g B B C
0.133g =S, <0.20g C C D
0.20g =S, D D D

For Risk Category =T and S,, = 0.180 g, Seismic Design Category =C

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category IV,
irespective of the above.

—

Seismic Design Category = “the more severe design category in accordance with

Table 11.6-1 or 11.6-2" =C

Note: See Section 11.6 for alternative approaches to calculating Seismic Design
Category.

References

1. Figure 22-1: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-
7_Figure_22-1.pdf

2. Figure 22-2: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ ASCE-
7_Figure_22-2.pdf

3. Figure 22-12: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-
7_Figure_22-12 .pdf

4. Figure 22-7: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-
7_Figure_22-7.pdf

5. Figure 22-17: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-
7_Figure_22-17 .pdf

6. Figure 22-18: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010 ASCE-
7_Figure_22-18.pdf

gechazards.usgs.govdesignmaps/us/report. php?template=minimal &l atitude=34.74491528l ongitude=-92 257 81288 siteclass=28riskcategory=08edition=asce-2... 6/6
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Cy= 4
1= 1
X-direction Seismic Loading
6., Modified Story A, Design AL, Allowable
&, Actual Displacement Height Story Story Drift
Level Displacement (in) (in) (ft) Drift (in) (in) Pass
Story3 0.3799 1.5196 14 0.6464 3.36 PASS
Story2 0.2183 0.8732 14 0.5816 3.36 PASS
Storyl 0.0729 0.2916 14 0.2916 3.36 PASS
@ RAM Frame Location EX A @ (-156.198, -393.277), trace Location 1
X-direction Seismic Loading
64, Modified Story A, Design A, Allowable
&, Actual Displacement Height Story Story Drift
Level Displacement (in) (in) (ft) Drift (in) (in) Pass
Story3 0.2436 0.9744 14 0.4084 3.36 PASS
Story2 0.1415 0.566 14 0.3784 3.36 PASS
Storyl 0.0469 0.1876 14 0.1876 3.36 PASS
@ RAM Frame Location EX B @ (-379.546, -319.250), trace Location 3
Y-direction Seismic Loading
64, Modified Story A, Design A, Allowable
&, Actual Displacement Height Story Story Drift
Level Displacement (in) (in) (ft) Drift (in) (in) Pass
Story3 0.4542 1.8168 14 0.7776 3.36 PASS
Story2 0.2598 1.0392 14 0.674 3.36 PASS
Story1 0.0913 0.3652 14 0.3652 3.36 PASS
@ RAM Frame Location EX A @ (-156.198, -393.277), trace Location 1
Y-direction Seismic Loading
64, Modified Story A, Design A, Allowable
&, Actual Displacement Height Story Story Drift
Level Displacement (in) (in) (ft) Drift (in) (in) Pass
Story3 0.1035 0.414 14 0.1736 3.36 PASS
Story2 0.0601 0.2404 14 0.1744 3.36 PASS
Storyl 0.0165 0.066 14 0.066 3.36 PASS
@ RAM Frame Location EX B @ (-379.546, -319.250), trace Location 3
Please refer to Appendix C.6 — Trace Locations for a visual location of EX A and EX B
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Seismic Story Drift - East End
Cy= 4
=1
X-direction Seismic Loading
Aa
&,, Modified Story A, Design  Allowable
0, Actual Displacement  Height Story Drift  Story Drift
Level Displacement (in) (in) (f) (in) (in) Pass
Story3 0.2051 0.8204 14 0.3948 3.36 PASS
Story2 0.1064 0.4256 14 0.38 3.36 PASS
Storyl 0.0114 0.0456 14 0.0456 3.36 PASS
@ RAM Frame Location EX C @ (-365.149, -844.326), trace location 4
X-direction Seismic Loading
Aa,
&,, Modified Story A, Design  Allowable
6, Actual Displacement Height Story Drift Story Drift
Level Displacement (in) (in) (ft) (in) (in) Pass
Story3 0.4083 1.6332 14 0.8188 3.36 PASS
Story?2 0.2036 0.8144 14 0.74 3.36 PASS
Storyl 0.0186 0.0744 14 0.0744 3.36 PASS
@ RAM Frame Location EX D @ (-556.445, -926.789), trace location 5
Y-direction Seismic Loading
Aa,
&,, Modified Story A, Design  Allowable
6, Actual Displacement  Height Story Drift  Story Drift
Level Displacement (in) (in) (ft) (in) (in) Pass
Story3 0.2524 1.0096 14 0.5116 3.36 PASS
Story?2 0.1245 0.498 14 0.4592 3.36 PASS
Storyl 0.0097 0.0388 14 0.0388 3.36 PASS
@ RAM Frame Location EX C @ (-365.149, -844.326), trace location 4
Y-direction Seismic Loading
Aa,
3., Modified  Story A, Design  Allowable
6, Actual Displacement Height Story Drift Story Drift
Level Displacement (in) (in) (ft) (in) (in) Pass
Story3 -0.219 -0.876 14 -0.472 3.36 PASS
Story?2 -0.101 -0.404 14 -0.376 3.36 PASS
Storyl -0.007 -0.028 14 -0.028 3.36 PASS

@ RAM Frame Location

EX D @ (-556.445, -926.789), trace location 5
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Wind ASCE 7-10
Exposure C
Mean roof height = 65’-0” (conservatively assumed)
k,: = 0 due to no hills near building
Use calculated n for x and y for natural frequency
V = 115 mph for basic wind speed
G = 0.85 (conservatively assumed)

(American Society of Civil Engineers, ASCE-7 10, Minimum Design Loads for
Buildings and Other Structures, 2010)
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Wind Building Drift

SIKANDAR PORTER-GILL | STRUCTURAL
ADVISOR: DR. THOMAS BOOTHBY

Wind Building Drift - West End

hbuilding =

65

X-direction, Wind Loading

ft

Load '_I'otal Buildin_g Ma>_<imum Build_ing Pass

Case Displacement (in) Drift Allowed (in)
w1 0.211 1.95 PASS
W2 0.067 1.95 PASS
W3 0.139 1.95 PASS
W4 0.178 1.95 PASS
W5 0.093 1.95 PASS
W6 0.007 1.95 PASS
W7 0.208 1.95 PASS
W8 0.108 1.95 PASS
W9 0.109 1.95 PASS
W10 0.203 1.95 PASS
W11 0.034 1.95 PASS
W12 0.128 1.95 PASS
Y-direction, Wind Loading

Load '_I'otal Building Ma>_<imum Build_ing Pass

Case Displacement (in) Drift Allowed (in)
w1 0.109 1.95 PASS
W2 0.346 1.95 PASS
W3 0.032 1.95 PASS
W4 0.131 1.95 PASS
W5 0.369 1.95 PASS
W6 0.149 1.95 PASS
W7 0.340 1.95 PASS
W8 -0.178 1.95 PASS
W9 0.136 1.95 PASS
W10 0.375 1.95 PASS
w11 -0.253 1.95 PASS
W12 -0.014 1.95 PASS

EX A @ (-156.198, -393.277), trace Location 1
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Wind Building Drift - West End

Nouilding = 65 ft
X-direction, Wind Loading

Load '_I'otal Buildin_g Ma>_<imum Build_ing Pass

Case Displacement (in) Drift Allowed (in)
w1 0.159 1.95 PASS
W2 -0.001 1.95 PASS
W3 0.126 1.95 PASS
W4 0.113 1.95 PASS
W5 -0.015 1.95 PASS
W6 0.014 1.95 PASS
W7 0.119 1.95 PASS
w8 0.120 1.95 PASS
W9 0.105 1.95 PASS
W10 0.073 1.95 PASS
W11 0.105 1.95 PASS
W12 0.074 1.95 PASS
Y-direction, Wind Loading

Load '_I'otal Building Ma>_<imum Build_ing Pass

Case Displacement (in) Drift Allowed (in)
w1 -0.048 1.95 PASS
W2 0.142 1.95 PASS
W3 -0.008 1.95 PASS
W4 -0.065 1.95 PASS
W5 0.043 1.95 PASS
W6 0.169 1.95 PASS
w7 0.070 1.95 PASS
W8 -0.142 1.95 PASS
W9 0.121 1.95 PASS
W10 -0.016 1.95 PASS
w11 -0.038 1.95 PASS
W12 -0.175 1.95 PASS

EX B @ (-379.546,

-319.250), trace Location 3
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Wind Building Drift - East End
Npuitding = 65 ft

X-direction, Wind Loading

_— Maximum
Load Case '_I'otal Buﬂdlng Building Drift Pass
Displacement (in) Allowed (in)
w1 0.072 1.95 PASS
W2 0.009 1.95 PASS
W3 0.056 1.95 PASS
w4 0.052 1.95 PASS
W5 0.000 1.95 PASS
W6 0.013 1.95 PASS
W7 0.061 1.95 PASS
W8 0.048 1.95 PASS
W9 0.052 1.95 PASS
W10 0.039 1.95 PASS
w11 0.042 1.95 PASS
W12 0.030 1.95 PASS
Y-direction, Wind Loading
- Maximum
Load Case Total Building g hinoprit pass
Displacement (in) Allowed (in)
w1 0.051 1.95 PASS
W2 0.059 1.95 PASS
W3 0.010 1.95 PASS
W4 0.067 1.95 PASS
W5 0.144 1.95 PASS
W6 -0.056 1.95 PASS
W7 0.083 1.95 PASS
w8 -0.006 1.95 PASS
W9 -0.035 1.95 PASS
W10 0.158 1.95 PASS
w11 -0.101 1.95 PASS
W12 0.092 1.95 PASS

EX C @ (-365.149, -844.326), trace location 4
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Wind Building Drift - East End
Npuitding = 65 ft
X-direction, Wind Loading
_— Maximum
Load Case D-il;%tlzlcgrl;ggtlrzgn) Building D_rift Pass
Allowed (in)
w1 0.125 1.95 PASS
W2 -0.071 1.95 PASS
W3 0.065 1.95 PASS
W4 0.123 1.95 PASS
W5 0.048 1.95 PASS
W6 -0.155 1.95 PASS
w7 0.041 1.95 PASS
W8 0.147 1.95 PASS
W9 -0.067 1.95 PASS
W10 0.129 1.95 PASS
w11 0.013 1.95 PASS
W12 0.208 1.95 PASS
Y-direction, Wind Loading
- Maximum
Load Case D-il;%tlglceBrzlelgtIQ?n) Building D_rift Pass
Allowed (in)
w1 -0.072 1.95 PASS
W2 0.244 1.95 PASS
W3 -0.011 1.95 PASS
W4 -0.097 1.95 PASS
W5 0.032 1.95 PASS
W6 0.334 1.95 PASS
w7 0.129 1.95 PASS
w8 -0.237 1.95 PASS
W9 0.242 1.95 PASS
W10 -0.049 1.95 PASS
w11 -0.032 1.95 PASS
W12 -0.323 1.95 PASS
EX D @ (-556.445, -926.789), trace location 5
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APPENDIX C.4 — BUILDING OVERTURNING CHECK

DR. THOMAS BOOTHBY

Overturning Moment and Base Shear - West End

Building Effective Weight = 402294 kips
‘Wind Base Shear and Overtuming Moment
Base Shear Overtwrning M oment
Load Case Level Elevation (it] N R . _
® v vyap  Mx@ipm  Myipm
WndX Level 3 42 35.04 0
Level 2 28 6736 0
Level 1 14 6331 0 4244.10 -
WndY Level 3 12 0 53.91
Level 2 28 0 103.94
Level 1 14 0 98.15 - 6.548.64
Seismic Base Shear and Overtarning Moment
. Base Shear Overtwrning M oment
Load Case Level Elevation (it) . . . n
Vx (kip) Vy(kip)  Mx(kipf) My (kipf)
Setsmx X Level 3 12 184.71 0
Level 2 28 96.62 0
Level 1 14 4855 0 11,142 .88 -
Setsmx Y Level 3 12 0 184.49
Level 2 28 0 96.67
Level 1 14 0 48.72 - 11,137.42
Maximm moment = 11,142.88 kipft experienced by buikding (assume worst case moment i either diection)
Reskting Moment = 60,800.03 kipft from the weight of the building (assuming smallest moment arm and
factor of safety of 1.5)
Factor of Safety = 55
Overturning Passes
Center of Mass Building Edge
‘Weight (kips) Mass (k-s2/it) X Y X Y
Story 3 1560.4 48.46 -260.6 -385.83 -155.803 -392.882
Story 2 1226.43 38.088 -264.46 -383.47 -155.803 -392.882
Story 1 1236.11 38.388 -265.33 -382.93 -155.803 -392 882
Distance to Edge
g 104.797 COM to N COM to S
EEis| 108657 32 316
|2 109527 23.08 3527
22.67 33.56
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Overtuming Moment and Base Shear - East End
Building Effective Weght = 3966.09 kips
‘Wind Base Shear and Overturning Moment
Base Shear Overtwrning Moment
Load Case Level Elevation (it N N B _
® vaap  vyaap  Mx@ipm  My@ipm
Wnd X Lewvel 3 12 35.04 0
Lewel 2 28 6736 0
Lewel 1 14 6331 0 4244 10 -
wWndY Lewvel 3 12 0 47.25
Lewel 2 28 0 1.1
Lewel 1 14 0 86.02 - 5.739.58
Seismic Base Shear and Overtuming Moment
N Base Shear Overtwrning Moment
Load Case Level Elevation (it) . . . N
Vx &ip) Vy (kip) Mx (kipft)y My (kipff)
Sesmic X Lewvel 3 12 17893 0
Lewel 2 28 9.81 0
Lewel 1 14 52.48 0 10,876 46 -
Sesmic Y Lewvel 3 12 0 17893
Lewel 2 28 0 93.81
Lewel 1 14 0 5248 - 10.876.46
Maxinmm moment = 10876 46 kp-ft experienced by building (assume worst case moment i either direction)
Resisting Moment = 40,136.83 kip-fi from the wepht of the buildng (assuming smallest moment arm and
factor of safety of 1.5)
Factor of Safety = 37
Overturning Passes
Center of Mass Building Edge
‘Weight (kips) Mass (k-s2/it) X Y X Y
Story 3 1487.45 46194 47197 -875.62 -364.201 -844.61
Story 2 1169.75 36.328 -468.17 -874.49 -364.201 -844.61
Story 1 1308.89 40649 -465.25 -875.26 -364.201 -844.61
Distance to Edge
o 0 107.769 COM to N COM to S
i85 103969 15.18 836
- 101.049 15.25 419
16.93 42.03
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APPENDIX C.5 — LATERAL SYSTEM HAND CHECKS
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RAM Concrete was used in the design of the shear walls for the Heifer International
Center. SW 13 @ column 12 is shown below.

I View/Update - Wall Design Group 8

= | | &

SOR L PL|

HIEBA | 5-%-

Axial Flexural | shear

Section [D: SCBH:22
Story: Story 1

Bar Pattern Template: Sikandar

Horizontal Bar Pattern: #4@18" oc
Vertical Bar Pattern: #5@15” oc

Controling Interaction: 0,455 {LC 275)

Reinforcing | Boundary Elements | Design Warnings

Optimize
Analyze
Update Database

&

Reports

Summary

[
LCiD Load Combination deg int
1 14000 0.00
z 12000+ 1600 Lp 00
3 1.200D + 0.500 Lp + 1.600 0.00
4 12000 % 0500 Lp + 1,000 000
5 1.200D = 0.500 Lp = 1.000 W 21167 0.00
8 1200 D% 0500 Lp + 1.000A 58174 00
7 1.200 D+ 0.500 Lp = 1.000 W 134202000
3 173000+ 5500 Lp = 1,600 WA E38 81 00
] 1.200 D+ 0.500 Lp = 1.000 W 1274331 0.00
10 173600+ 0.500 Lp + 1,006 We. 48053 8000
1 1:200 D+ 0.500 Lp + 1.000 Wa: 138,15 52546 0.00
1z 1200 + 0.500 Lp = 1.000 Wi 138,15 141442 00
13 1:200 D+ 0.500 Lp + 1.000 W1 138.15 730.87 180.00
i 1.200D +0.500 Lp + 1.000 W1: 136, 5799 0.00
[B 1200 D+ 0.500 [p - 1.000 Wi’ 13815 386.43 180.00
16 1.200D + 0.500 Lp - 1.000 W2 136.15 111338 180.00
17 1200 0+ 0.500 [p - 1.000 W3 13815 S6.08 180.00
18 1.200D + 0.500 Lp - 1.000 W4 138.15 468,16 180.00
B 13000 + 0.500 [p - 1.000 W5 138.15 133844 180.00
20 1.200D + 0.500 Lp - 1.000 W8 | 138,15 41323 180.00
21 1200 D+ 0500 Lp ~ 1000 W7 | 138118 1180.78 18000
22 1.200D +0.500 Lp - 1.000 Wa ! 138,15 584.50 0.00
2% 1200 D% 0500 Lp ~ 1,000 W9 | 138115 41188 18000
Ty 300 T4 R AN T - 1 00N 1A 138 15 Aannrd AR n
MuMaj: Muoc:
MuMin: Muyy:

m

20'-9.28"

Wall Group: 8

Story: Story 1
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APPENDIX C.6 — TRACE LOCATIONS
‘_\\ N )
g s @\\ . WD 2 ‘:/-\A/©

YV g %
7, X /”5 :;/ 7 A“‘(’
\Qﬁ////% & : y“\/\ﬁ
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Sasae S o Trace Location A
) (-156.198,-393.277)
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% 2 L )
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Trace Location B : 7
(-379.546, -319.250) 4 .y
g
3 Loy
/ Loy

Trace Location D
(-556.445, -926.789)
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APPENDIX D

MECHANICAL AND ENVELOPE BREADTH
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APPENDIX D.1 — THERMAL BRIDGE STUDY

Column Design
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Worst Case Condition
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= Let's say:
- Ti= 70
T, = 10
Ti-To= 60
Top = 14.69
~ 3"ofinsulation assumed
Redesigned System
Material -] Depth(in)[~] R BTU-inh-f*°F)[>] U WR)[~ SRox [+ T [+ Reference =
0 Outside Air Film - 0.17 5.88 0.17 10.82
0.5 Aluminum Composite 0.5 0.06 15.86 0.23 11.12 Almaxco - Aluminum Compsite Panels
3.5 Batt Insulation e 11.45 0.09 11.69 66.41 Owens Corning Insulation Systems, LLC
4 Aluminum Composite 0.5 0.06 15.86 11.75 66.72 Almaxco - Aluminum Compsite Panels
4 Inside Air Film = 0.68 1.47 12.43 70.00
Sum 12.43 0.08
Existing System'
Material -] Depth(in)[~] R @BTU-nh-f*"A[- U @WR)[~ SRox [+ T [+ Reference -
0 Outside Air Film - 0.17 5.88 0.17 11.91
0.5 HSS Steel 0.5 2.24 0.45 241 37.12 Wolfram Alpha, LLC
3.5 Air 23 0.00125 802.57 241 37.14 Wolfram Alpha, LLC
4 HSS Steel 0.5 2.24 0.45 4.65 62.35
4 Inside Air Film - 0.68 1.47 5.33 70.00 Wolfram Alpha, LLC §
Sum 5.33 0.19
"this is really a thermal bridge
Redesigned System Existing Systemt
75.00 75.00
65.00 /‘ 65.00 T
55.00 55.00 )
2 / £ /
§ 45.00 / 2 45.00
g 2 /
£ 35.00 é‘ 35.00
e / &
25.00 / 25.00
15.00 /
4 7 15.00
5.00 T T T ' 5.00 T T )
0 1 2 3 4 0 1 2 3 4
Wall Section Wall Section
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Middle Case Thermal Gradient

Middle Case Condition

t Let's say:
T = 70
T, = 10
Ti-To= 60
Top = 14.69
~ +  3"ofinsulation assumed
Redesigned System
Material - Depth(in)[-| R BTU-nhf°F)[.] U(LR)- SRox |+ T« [+ Reference -
0 Outside Air Film = 0.17 5.88 0.17 10.21
0.5 Aluminum Composite 0.5 0.06 15.86 0.23 10.29 Almaxco - Aluminum Compsite Panels
6.5 Batt Insulation 6 22.91 0.04 23.14 38.32 Owens Corning Insulation Systems, LLC
17.5 Wide Flange 11 2.24 0.45 25.38 41.06
23.5 Batt Insulation 6 22.91 0.04 48.29 69.09
24 Aluminum Composite 0.5 0.06 15.86 48.35 69.17 Almaxco - Aluminum Compsite Panels
24 Inside Air Film = 0.68 1.47 49.03 70.00
Sum 49.03 0.02
Existing System'
Material  [-| Depth (i)~ R BTU-Nh"F)[-| U@WR)- SRox |~ T |- Reference B
0 Outside Air Film - 0.17 5.88 0.17 1191
0.5 HSS Steel 0.5 224 0.45 241 37.12 Wolfram Alpha, LLC
23.5 Air 23 0.00125 802.57 241 37.14 Wolfram Alpha, LLC
24 HSS Steel 0.5 2.24 0.45 4.65 62.35
24 Inside Air Film - 0.68 1.47 5.33 70.00 Wolfram Alpha, LLC
Sum 5.33 0.19
'this is really a thermal bridge
Redesigned System Existing System#t
75.00 75.00
65.00 A 65.00 ;
55.00 55.00
3 £ I
E 45.00 7 % 45.00 i
8 — »
£ 35.00 é 35.00
2 |
25.00 25.00
15.00 15.00
Yo g L
5.00 5.00
012 3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 0 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24
Wall Section Wall Section
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The Pennsylvania State University University Park, PA
Integrated Bachelor and Master of Architectural Engineering Graduation, May 2014

Structural Option | Five-year professional degree | ABET accredited
EIT Certified upon graduation | Schreyer Honors College
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e Prepared construction documents using AutoCAD and Revit
o Worked with RAM SBeam, spSlab, PROFIS, Enercalc and Decon STDesign

Penn State University | Research and Education Institute University Park, PA

Undergraduate Researcher | Laboratory Scholar January 2010 — May 2013
e Tested Structural Insulated Panels for intended wide spread use

Examined formaldehyde reduction in buildings using gypsum dry board

Engineered working models in RISA, ETABS and SAP 2000

Managed ordering of project

Conceptualized fuel cell productivity using printed biofilms on the electrode and

examined immobilization of biofilms using latex substance

Sustainable Design Group | Design and Construction Firm Gaithersburg, MD
Intern May 2011 — August 2011
e Prepared construction documents for residential and business projects
o Evaluated sustainable design research for developing countries
o Oversaw permitting application for counties in Maryland and Virginia
o Worked with Graphisoft ArchiCAD 13/15, Photoshop CS.5, and Google Sketchup
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