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Appendix

* Calculations not shown in this appendix are available upon request
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Second Floor Plan:
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Third through Fifth Floor Plan:
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Building Section:
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Seismic Calculations:

s_als.m_]_r__ A\“_'“)'Sli' {'cr _J}-I(..u :,c:-t_(u(_{---f_e,

= Too 4atl for g.mrl.vF'.,_J_ Asthad:
- Lsa E.'{_-.H'ﬂ-h_ﬂf Latersl Forca Methed

Sy = 0.225

R = 3.5 irtermwdiate veintoreed abonry Shhear walls
I=10

g % 0.07

Fa ® L2 3
: b Sl elais
£leqal ] Site clags C

W

Sws ° FuSg = 12(0s)  0.27
Sy 7 Fus, = 17(0.07) = 0.119

3 /
Sbs ?/35ML = 2/3'\‘:""_") = 0.18
- 40 N
So, * 735w * 73(019) = 0,079

Base Shear
V= Gw

Atle = 27,418.5 #t*

ce
5 3
Arest * 2T,4I18.5 #

w = 427, +e.5)(33) + 27,485 (1s) = 10, 641.0

=Assume B grovked shear walls
w = 24.5(22.67)(10)(8e)(5) =

Z72Er e

- Hollows. 12" Basring wedls

\ y A pgy
W = |15 (55,5 44.23) + 074 (55.5)(38.¢7) = 5137
Waeray = 10,6110 + 2221,6 + 5137 = 17,970.0°

Ch
T = Cehy = 0:02(68) " * D.4THse
Sps O.18
Ciit R = 85 T 0.05!
= Max, allowable peried = |._.|‘('O.‘4_-"-i)= 0.806 sec.
= So1 0:09%
Csmax = T(A/Z) © OB06(*5) = O.028
| - K
V= Cw = 0.02(17,470) = 503.2
" How moany walls needed to reach -this [.(’ricl‘l?

(# of walls )(8")(22.¢7' (2" )(0.8) .51 = Fe3.2

#of walls = 497 = G walls in each direction
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) U o,y WS s
- E = 1350 ws:

- T,.}, 4 walls 1n each wwinag

; H (o.66(1225)° .66 (15:46)
{hﬂ_ééfnf‘ij ) + :f-\— . -'i} + ‘1[ 2L A LD ]ll : 68529 f+!

T= 4 i Iz /

T = 099 see, > 0.80¢

Ci.fi_f
e r:__ir;s.;] * D.02%

D

Waight of  Shear wedls = 16 2247)(10)(s0)(5) = 1451 ¥
W = 10,611 + 451+ 5137 = [7,199%

V= 0.028(17,99) = 4816 "

56



Eric Alwine — Structural Option

George Read Hall — University of Delaware
Dr. Boothby

Thesis Final Report

April 2006

Seismic Forces:

457 —> - —_— N S

18,18 —>+

99—

5% f loar

™

D ivect hiar + TorSionsl Shear = YHi2 3 Q8T < 4ok

W

j"‘ Flaar
3,79 + 2,46 = 35.24"

374 _Fleor
2499+ 2.0 = 26.18%

24 Floar
I6ug + 172 ¢ (88"

15 Floor

395 +0.84 = 9.29%
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Shear Wall Design:

Shear Wall Design
- 94, 300 -
£, = Fzremn ¢ 43.33/1.33 = 32.5 psi

M= 3022 k.5
= qy.3 ¥
M/Vd_ - 3023/[{‘“ 3)(2261};] =0 R B D] =+ F‘ T 35 P’;

N0 SHEAR REIMFoRCEMENT REQUIRED

£ = %jd ; Asume jz08s, d=082
7 E AL LD —
32,000 = 3 Toss)oa)zz.7n)
As = 613 in* = Try 9-98 Bars; As® 6.32 m"

Bae g d= 2490 .

=l d. > -
P ° Jaasizae) = 0.0035, n= 21§
b2 o) (gn)" + -’-r-f;_ = - p.0035(ns) ¢ \f{c.cmi(;,_;)}l + 2(0.0035)(215) = 0.32
32 (1-%8)= 1- %% = 0993

_3023(12800) -
fs * ¢.32(0m2)(240) = 26,792 % 32,000 + 0K

2(3023)1z0c0) — - 3
Fu * Tas(osis)osiymor 2 19/1:33 = B34 psi < 500 = OK

", USE 8-#9 REINFORCING BARS @ BAsE

27 Stery

V= 86,015

M= 955.3 fi-k
1955.3(12000)

32,000 = Fi5is)08X22.67)012)

A; = 396" = Tey S-#3 Bars; AT 3.99 in® 4 252 in

s
¢ = Teas(zsz) - 0.0021
= 0.256
] = 094
1955.3(12000) _ _
F, = 39s(emd)zsz) - 25,790 psi < 32,000 = OK

2(1955.3)(12000)  _ 1

o * TerS(ozeyANY 25T - H14.2/ 133 = B10.7 psi < S00 > OK

USE S5-#8 BARS € 2™ FLooR
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3"‘_ 5*(‘"_{

v
™M=

€6.79 "
1105, 6 #4- K

1105.6(12000)
32,000 * ]

Agiz 1224 int = [Ty |3-%8

2.37_
T615(2%e)
0.202

d’. = 0.932

p = 0.0012
Kz

_1105. & (12000)
f¢ = 2,37(0832)(260)

~2{1105.6)(12000)
Fon =

USE 3-#98 BARs €

44 Story

‘U'l:
™M =

39.81%
437.7 ft-k

431.7 (12000)

A (0.85)0.0)(2247

7.615(0.202)(0 932)(160) =

)

Bars ! At 2.7 in%, d7F 260 in,

23, 102 psi 32,000 = 0K
273.4 psi < 500 = 0K

3rd FLooRr

32,000 = 4, foas)oSV22anliz)

ﬁu : 0.8 md = T

0.74

g = 765 (2
k= 0.12)
12 0.9

J

437.7 (12000 )

s T 0.T9(0a6)(268)

2(%37.7)(12000)

‘. USE |-#8 BAR

Stery

i E;-;r)(

31.6 H-k

USE

* TRes(oauyo e =

|- #8 Bar; A= 079w d = 2680

7

= 0.00039

25 842 psi < 32,000 = 0K

65, | psi < 500 - Ox

@ 4t FlooRr

|-#8 BAR @ S* FLowor
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Drift Calculations:

Ph>
A = i2EX
t11.33' - [ 7 1350 hsi
| 3
7.625(22.6100)) N
= Tz 12 = 1.28x)0 m

34.3(11.23(12)) " _
A = 12(1350)1.28<107) = 0.001 in,

gs.01(tof12)°
dz = 2:;'._:5(-._:!1!--5"1 = 0.0007 in,

g folw)’ :
A, * Ti(aseyjluxie) - ©.0006 in

= 0.0003 ia,

; 3
“"5"\9-“1.(.'..:1\’._- -

Bs * “3fzeoyiatney © 0- 0001 in,

dIMW T 0.007he = D.079 in,

As dilow = DO0THe F 0.0F0ad |770,7L OK

2-4

Aguten = 0.00he = 0.0867 in, -

h
Avoray = 0.0027 in. < Hoo = 2.04ia,

DRIFT 15 OK
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Interior Beam Calculations:

Beam @ 2nd Floor Corvider

'S
wit  10.4(13.33)

——— = 23| k.$t

w= 104 Wet Mupax = =3 7 2
gl IEIE) L Lagiti) L1
T e Sraq 7 0.66(50) ~ B4 in
| 13% 4 13.33(12)

- :J;,n!l L/355 daflection eviteria, AaJlnw = %0 - 044,

(10,4139 (1720)
oW FE T Eiqtlﬂccc}"fnt

:rut_-‘ 519.0 m"

Acceptable Choicest Wizx72
w4 x G|
Wilix 49

While 4he W2Zlx 42 s e 5.'51-\{.;* and. P(sbu.'oFy est ecememical, 14 05 o

.3-{.', Lq'..-\y deep member, Tharefere, +the WIdugl s o betinr choice,

_2'_“" Fleor Si{.fu:r-i Beswn

€4.3% Fab 61.3(2.26)(5.5) %

{ M= R = “—‘7'_“_ —=- %= 1]8.°7 kife
A : G
AR e — L16.7 _|:) — -

=7 B Sreq * Teb(se) - 40.3 i’

. 6a.3(225)7(5:5)*(1729)
0.26 * jfzqooc)['-‘-'l?‘_!'rret- =
Inq‘_ = 0w b int

e USE WIdxgl
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Cost Analysis:

Cost Estimete
Beoaring Walls 2
o

n1si(so) + 3¢3(so) + Ni(3s.67) - l6, 175 = 87,019.5 H*

(10.4s ¥s

\/ s g
X g7,019.58:%) = | B 926,759
Movrter For E'r.-r-a’.l Walls @

7.5 bags/ 300 blocks

103, 19%.4 E :
~2. 9 - ”3.0:"; blecks = 2900 ba‘]s et mortos

I;'ZQOC' 'a:_a.' _I'(‘?-:f sf'tiq., ® :s xtgqo. |
| 4on of sand/ 300 blocks =» 387 4ons of sand

5

(387 tens X 19 % 4on) = ,5 7353
Sheaw/ Toaterioe Walls !
w5 (22.67)(50) « 10(22.67)(38.67) = 25 202 &*
(25,202 &+ 115 Yer) = rB 180, 19¢
Mertar For Shear/ Trtevier \Walls:
089 * 28,317 blechs = 708 bags of mertar
{“'?03 1-&35 \ <18 "';‘{'.:,3 - :5 :—0:__—{_
Eic%ﬁ a5 4ens of sand
(95 4ons )( A Fen) = I,L 1205
Grouvt For Shear lWalls !
8" Thir pumped
(16)(22.¢2)(50) = 18,136 ¢

e . [T
(18,136 4¢*)(3.53 ¥/5t) = | Bém, 020

Seaffelding &
4

.
3 Y 5 (33
(320 + 212)(1.33) = €027.6/ 100 = 0.3 C.5.F (81 ¥/mawth [(7 muntns) 2| $34,190
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Reinforcing for  Shear Walls?
16 bars (1132 £.) + 18(10) + 2(8,¢7) T 378.62 f+ (16 watls) = GOSR £ of bars
Area of # 8 bar = 0055 H*
¢osg(0.00ss) = 33.23 £47
Weight of Steel = HY0 Ib/pe® => 490(33.23) = 16,235 b
(16,295 b )( 106 %) = ,[L,E 13, 291 /
Precast Planks :
4 ( 27,418 s) + 4478 + T280 = )21 432 H*
(121,432 £ )( 2.40 Y/ar) = I!rB 1,020, 629 |
Comernte "'o;p-n3:
(121,422 #2)( 2.1 #/a2) =[5254,2_2j
Bond Beam: :
st (4) + %3(4) + 711(3) = BI1BT F¢,
(8189 £e)( 1490 ¥/5e ) = [J 122, 016 |
Waste *
(1,099,020 + Igo, 196 + 122,016 )(0.03) = 1’54_2_,03‘3
(20,510 + 5027 + 7353 + I8os)(0.25) = irh.'%?aw
Wide Flange Beams:
Winx22 - 115 #4.( 35.50 M) = Tﬁ 4092 |
Witx3p = B (4050 "/e‘-,} z }_Hazm'_
witx 34 = 170 4.(4s.50 B/0a) = (87735
whxgl - 2646 (75.00 84 ) = Fs'ﬁ,:n _'

Wivxis - 81 4( 3283 M) = [Be7a) |
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Light Gavse Metal Trusses -
[a N1 5 g P
(277 Trosses)(H00 %/ Truss) :'LS 110,800

Pre-cas$ Linkels:

(956 |.,h-.,-)':l: 269 5/!.nh_=:'l = [53“:'_,862_

Total Cost = f&j_m,a:.-,-
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Construction Schedule:
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