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APPENDIX B: CONCRETE FLOOR SYSTEM CALCULATIONS
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Direct Design Method, Office Flat Plate, 25’-0” Maximum Span Condition, Cont'd
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Selected ADOSS Results, Alternative #2 Office Flat Slab with Drops

FILE NAME
PROJECT 1ID.

SPAN ID.

ENGINEER

DATE
TIME

UNITS
CODE

SLAB SYSTEM
FRAME LOCATION

DESIGN METHOD
MOMENTS AND SHEARS

NUMBER OF SPANS 7

SOLID HEAD DIMENSIONS :

P :\ODROPSFA.ADS

Office Final Drops

Henry

02/09/06
09:11:02

in-1b
318-89

uU.s.
ACI

FLAT SLAB SYSTEM
INTERIOR

STRENGTH DESIGN
NOT PROPORTIONED

COMPUTED BY PROGRAM

CONCRETE FACTORS SLABS BEAMS COLUMNS
DENSITY(pcf ) 150.0 150.0 150.0
TYPE NORMAL WGT  NORMAL WGT  NORMAL WGT
f'c  (ksi) 4.0 4.0 4.0
fct  (psi) 423.7 423.7 423.7
fr (psi) 474.3 474.3 474.3

REINFORCEMENT DETAILS: NON-PRESTRESSED
YIELD STRENGTH Fy = 60.00 ksi
DISTANCE TO RF CENTER FROM TENSION FACE:

AT SLAB TOP = 1.50 in OUTER LAYER
AT SLAB BOTTOM = 1.50 in OUTER LAYER
MINIMUM FLEXURAL BAR SIZE:
AT SLAB TOP = # 4
AT SLAB BOTTOM = # 4
MINIMUM SPACING:
IN SLAB = 6.00 in

03-30-** ADOSS(tm) 6.01
12:15:29 PM Licensed to: ae, university park, PA

SPAN/LOADING DATA

Fekhk kR h ke kA kA khkk

Proprietary Software of PORTLAND CEMENT ASSN. Page 3

| SPAN |LENGTH Tslab | WIDTH L2***] SLAB | DESIGN COLUMN | UNIFORM LOADS |
INUMBER] L1 | LEFT RIGHT | SYSTEM | STRIP STRIP**| S. DL LIVE |
| | (fo aan) | (fv o | | (9 ) (st ) (pst )]
|--——-- |- |-————----——- |---——--- |- |--———----—————- |
| | | | | | |
| 1] 1.3 10.0] 11.3 15.0 | 2 | 26.3 .0 | 10.0 100.0 |
| 2 | 30.0 10.0] 11.3 15.0 | 2 | 26.3 13.1 | 10.0 100.0 |
| 3 | 30.0 10.0] 11.3 15.0 | 2 | 26.3 13.1 | 10.0 100.0 |
| 4 | 25.0 10.0] 11.3 15.0 | 2 | 26.3 11.9 | 10.0 100.0 |
| 5 | 30.0 10.0 ] 11.3 15.0 | 2 | 26.3 13.1 | 10.0 100.0 |
| 6 | 30.0 10.0 ] 11.3 15.0 | 2 | 26.3 13.1 | 10.0 100.0 |
| 7 | 1.3 10.0 | 11.3 15.0 | 2 | 26.3 0] 10.0 100.0 |
| | | | | | |
* -Indicates cantilever span information.

** _Strip width used for positive flexure.

***_L 2 widths are 1/2 dist. to transverse column.

"“E"-Indicates exterior strip.
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LATERAL LOADS ARE SPECIFIED AS BEING CAUSED BY WIND

RGHT

3 LEFT

RGHT

4 LEFT

RGHT

5 LEFT

RGHT

6 LEFT

RGHT

LATERAL LOAD/OUTPUT DATA

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

SLAB MOMENTS

COLUMN MOMENTS

|
RIGHT | ABOVE  BELOW
(ft-k) | (Ft-k)  (Ft-k)
__________ I____________________
|
-71.00 | _00 .00
-65.00 | _00 .00
-71.00 | _00 .00
-63.00 | _00 .00
-70.00 | _00 .00
.00 | .00 .00
|

TOTAL

MOMENT

(Ft-k)

399.1

-775.0

742.1

-555.5

487.3

-487.3

555.5

-742.1

775.0

-399.1

TOTAL-VERT = COLUMN STRIP
DIFFERENCE MOMENT

f-ky (%) (Fe-k) (%)

0) -6.5 ( 95)
0) 0( 0
0) 382.8 ( 95)
0) 0(C 0
0) -581.2 ( 75)
0) 0(C 0
0) 556.6 ( 75)
0) 0(¢ 0
0) -416.6 ( 75)
0) 0 0
0) 365.5 ( 75)
0) 0 0
0) -365.5 ( 75)
0) 0 0
0) 416.6 ( 75)
0) 0( 0
0) -556.6 ( 75)
0) 0 0
0) 581.2 ( 75)
0) 0 0
0) -382.8 ( 95)
0) 0(C 0
0) 6.5 ( 95)
0) 0(¢ 0

MIDDLE STRIP

MOMENT
(fe-k) C% )
-3 ( 4)
0 0
16.3 ( 4)
0(C 0
-193.7 ( 25)
0(C 0
185.5 ( 25)
0(C 0
-138.9 ( 25)
0(¢ 0
121.8 ( 25)
0 0
-121.8 ( 25)
0(¢ 0
138.9 ( 25)
0(¢ 0
-185.5 ( 25)
0(¢ 0
193.7 ( 25)
0(C 0
-16.3 ( 4)
0(C 0
3C
0(¢ 0
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DISTRIBUTION OF DESIGN MOMENTS IN SPANS

SPAN CROSS TOTAL TOTAL-VERT  COLUMN STRIP BEAM MIDDLE STRIP
NUM  SECTN MOMENT DIFFERENCE MOMENT MOMENT MOMENT
(ft-k) (fFt-k) (%) ((Ft-k) (%) Ft-k) (%) ((Ft-k) (%)
2 14.25 TOP .0 .0 C 0 .0 C 0 .0 C 0 .0 C 0
BOT 374.3 .0 C 0) 224.6 ( 60) o(C 0 149.7 ( 40)
14.25 TOP .0 .0 C 0 0(C 0 0(C 0 .0 (C 0
BOT 374.3 .0 ( 0) 224.6 ( 60) 0 ( 0) 149.7 ( 40)
3 15.75 TOP .0 .0 C 0 .0 C 0 0(C 0 .0 C 0
BOT 322.6 .0 ( 0) 193.5 ( 60) 0 ( 0) 129.0 ( 40)
15.75 TOP .0 .0 C 0 .0 C 0 .0 C 0 .0 C 0
BOT 322.6 .0 C 0 193.5 ( 60) .0 C 0 129.0 ( 40)
4 11.88 TOP .0 .0 C 0 .0 C 0 .0 C 0 .0 C 0
BOT  210.7 .0 C 0 126.4 ( 60) .0 C 0 84.3 ( 39)
11.88 TOP .0 .0 C 0 .0 C 0 .0 C 0 .0 C 0
BOT  210.7 .0 C 0 126.4 ( 60) .0 C 0 84.3 ( 40)
5 14.25 TOP .0 .0 C 0 .0 C 0 .0 C 0 .0 C 0
BOT 322.6 .0 C 0 193.5 ( 60) .0 C 0 129.0 ( 40)
14.25 TOP .0 .0 C 0 .0 C 0 o(C 0 .0 C 0
BOT 322.6 .0 C 0 193.5 ( 60) o(C 0 129.0 ( 39)
6 15.75 TOP .0 .0 C 0 o(C 0 o(C 0 .0 C 0
BOT 374.3 .0 (C 0) 224.6 ( 60) o(C 0 149.7 ( 40)
15.75 TOP .0 .0 C 0 o(C 0 o(C 0 0(C 0
BOT 374.3 .0 ( 0) 224.6 ( 60) 0 ( 0) 149.7 ( 40)
SHEAR ANALYSIS
NOTE--Allowable shear stress in slabs = 252.96 psi when ratio
of col. dim. (long/short) is less than 2.0.
--Wide beam shear (see '""CODE™) is not computed, check manually.
--After the column numbers, C = Corner, E = Exterior, 1 = Interior.
DIRECT SHEAR WITH TRANSFER OF MOMENT
—————————— AROUND COLUMN - --=--- - - -~
COL. ALLOW. PATT REACTION SHEAR  PATT REACTION UNBAL. SHEAR SHEAR
NO. STRESS NO. STRESS  NO. MOMENT TRANSFR  STRESS
(psi) (kips) (psi) (kips) (ft-k) (ft-k) (psi)
1E 252.96 4 148.2  116.20 4 148.2 422.6 159.8 250.55
21 252.96 4 305.0 233.61 4 305.0 -38.5 -15.4  246.43
31 252.96 4 254.5  194.92 4 254.5 -82.7 -33.1 222.46
41 252.96 4 254.5 194.92 4 254.5 82.7 33.1 222.46
51 252.96 4 305.0 233.61 4 305.0 38.5 15.4 246 .43
6E 252.96 4 148.2 116.20 4 148.2 -422.6 -159.8 250.55

- - AROUND DROP/SOLID HEAD - -
COLUMN  ALLOW. PATT REACTION SHEAR

NUMBER STRESS  NO. STRESS
(psi) (kips)  (psi)
1E  185.35 4 124.5  62.93
21 170.90 4 266.1  76.10
31 172.82 4 218.9  65.29
41 172.82 4 218.9  65.29
51 170.90 4 266.1  76.10
6E 185.35 4 124.5  62.93
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DESIGN RESULTS

NOTE--The schedule given below is a guide for proper reinforcement

COLUMN
NUMBER

SPAN
NUMBER

SPAN
NUMBER

COLUMN STRIP *M 1 DDLE STRIP
LONG BARS * SHORT BARS * LONG BARS
-BAR-LENGTH-*-BAR-LENGTH-*-BAR-LENGT H-
NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT
e o > g o o~ o (o)
11 #5 1.33 10.18 11 #5 1.33 6.50 14 #4 1.33 7.77
10 # 7 10.77 10.77 10 # 7 6.50 6.50 17 # 5 10.77 10.77
10 # 6 10.18 11.77 9 #6 6.50 6.77 19 #4 9.27 11.77
10 # 6 11.77 10.18 9 #6 6.77 6.50 19 # 4 11.77 9.27
10 # 7 10.77 10.77 10 # 7 6.50 6.50 17 # 5 10.77 10.77
11 #510.18 1.33 11 #5 6.50 1.33 14 #4 7.77 1.33
POSITIVE REINFORCEMENT
COLUMN STRIP * M1D DLE STRIP
LONG BARS * SHORT BARS * LONG BARS * SHORT BARS
-—-—-BAR--—-—-**-—-—BAR ---—-*~-—BAR --—*-———BAR -—-
NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH
o = (G152 (G152 (o)
10 #5 25.92 10 # 5 25.92 10 # 4 29.92 10 # 4 25.17
9 # 5 22.50 8 # 5 22.50 9 # 4 30.50 9 # 4 21.00
9 # 4 18.75 8 # 4 18.75 8 # 4 25.50 8 # 4 17.50
9 # 5 22.50 8 # 5 22.50 9 # 4 30.50 9 # 4 21.00
10 #5 25.92 10 # 5 25.92 10 # 4 29.92 10 # 4 25.17
DEFLECTION ANALYSIS
NOTES--The deflections below must be combined with those of
the analysis in the perpendicular direction. Consult
users manual for method of combination and limitations.
--Spans 1 and 7 are cantilevers.
--Time-dependent deflections are in addition to those
shown and must be computed as a multiplier of the dead
load(DL) deflection. See "CODE"™ for range of multipliers.
--Deflections due to concentrated or partialloads may be larger
at the point of application than those shown at the centerline.
Deflections are computed as from an average uniform loading
derived from the sum of all loads applied to the span.

--Modulus of elasticity of concrete, Ec = 3834. ksi

* * COLUMN STRIP * MIDDLE STRI1P

* DEAD * DEFLECTION DUE TO: * DEFLECTION DUE TO:

* LOAD i --———————————————————

* leff. * DEAD * LIVE * TOTAL * DEAD * LIVE * TOTAL *

* (inn4) * (n) * (n) * (n) * (in) * (in) * (n) *
48644 -.015 -.011 -.026 -.015 -.011 -.026
32569 208 262 .470 108 120 229
31470 155 236 .392 078 116 194
33935 050 083 .133 011 028 039
31470 155 236 .392 078 116 194
32569 208 262 .470 108 120 229
48644 -.015 -.011 -.026 -.015 -.011 -.026

NO A WNPR

placement and is based on reasonable engineering judgement.
Unusual boundary and/or loading conditions may require
modification of this schedule.

NEGATIVE REINFORCEMENT
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Selected ADOSS Results, Alternative #2 Parking Flat Slab with Drops

FILE NAME P :\PDROPSFA_ADS
PROJECT 1ID. Parking Final Drops
SPAN ID. BC

ENGINEER Henry

DATE 02/09/06

TIME 10:51:12

UNITS U.S. in-Ib

CODE ACl 318-89

SLAB SYSTEM FLAT SLAB SYSTEM
FRAME LOCATION INTERIOR

DESIGN METHOD STRENGTH DESIGN

MOMENTS AND SHEARS NOT PROPORTIONED

NUMBER OF SPANS 9

SOLID HEAD DIMENSIONS : COMPUTED BY PROGRAM
CONCRETE FACTORS SLABS BEAMS COLUMNS
DENSITY(pcf ) 150.0 150.0 150.0
TYPE NORMAL WGT  NORMAL WGT  NORMAL WGT

f'c  (ksi) 4.0 4.0 4.0
fct  (psi) 423.7 423.7 423.7
fr (psi) 474.3 474.3 474.3

REINFORCEMENT DETAILS: NON-PRESTRESSED
YIELD STRENGTH Fy = 60.00 ksi
DISTANCE TO RF CENTER FROM TENSION FACE:
AT SLAB TOP 1.50 in OUTER LAYER
AT SLAB BOTTOM 1.50 in OUTER LAYER
MINIMUM FLEXURAL BAR SIZE:

AT SLAB TOP = # 4

AT SLAB BOTTOM = # 4
MINIMUM SPACING:

IN SLAB = 6.00 in

SPAN/LOADING DATA

FhAAAAKAAAAAAAAAX

| SPAN |LENGTH Tslab WIDTH L2***] SLAB | DESIGN COLUMN | UNIFORM LOADS |

|

INUMBER| L1 | LEFT  RIGHT | SYSTEM | STRIP  STRIP**| S. DL LIVE |
| | (F5) (i) | (f)  (f) | I (fy () [(psf ) (psf )I
=== i |-==-=--- |- ===

| | | | I | |
| 1] 13 110]150 11.3 | 2 | 26.3 .0 ] 10.0 100.0 |
Il 2 | 3.0 11.0]15.0 11.3 | 2 | 26.3 13.1 ] 10.0 100.0 |
Il 3 ] 3.0 11.0]150 11.3 | 2 | 26.3 13.1 ] 10.0 100.0 |
Il 4 ] 250 11.0]15.0 11.3 | 2 | 26.3 11.9 ] 10.0 100.0 |
Il 5] 3.0 11.0] 150 11.3 | 2 | 26.3 13.1 ] 10.0 100.0 |
Il 6 | 3.0 11.0] 150 11.3 | 2 | 26.3 13.1 ] 10.0 100.0 |
Il 7 | 27.3 11.0]15.0 11.3 | 2 | 26.3 12.5] 50.0 280.0 |
Il 8 | 17.0 11.0] 150 11.3 | 2 | 26.3 8.5 ] 50.0 280.0 |
Il 9] 13 11.0]150 11.3 | 2 | 26.3 .0 ] 50.0 280.0 |
| | | | | | |
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COLUMN/TORSIONAL DATA

| COLUMN | COLUMN ABOVE SLAB | COLUMN BELOW SLAB | CAPITAL**  |COLUMN MIDDLE]
| NUMBER | C1 €2 HGT | C1  C2 HGT |EXTEN. DEPTH|STRIP* STRIP*|
I | @Gn) (@Gn) ) | (n) (in) (o | (n) (n) | (fO) o |
|-~ |- |- |- |- I
I | | | | I
| 1 | 20.0 24.0 13.3 | 20.0 30.0 13.3 | .0 0] 13.1 13.1 |
| 2 | 20.0 20.0 13.3 | 24.0 20.0 13.3 | .0 0] 13.1 13.1 |
| 3 | 20.0 20.0 13.3 | 24.0 20.0 13.3 | .0 0] 11.9 14.4 |
| 4 | 200 200 13.3 | 24.0 20.0 13.3 | .0 0] 11.9 14.4 |
| 5 | 20.0 20.0 13.3 | 24.0 20.0 13.3 | .0 0] 13.1 13.1 |
| 6 | 20.0 24.0 13.3 | 24.0 24.0 13.3 | .0 0] 12.5 13.8 |
| 7 1 0 .0 13.3 | 24.0 24.0 13.3 | .0 0] 85 17.8 ]
| 8 | 0 .0 13.3 | 20.0 20.0 13.3 | .0 0] 85 17.8 ]
| | | | | |

Columns with zero "C2" are round columns.
* -Strip width used for negative flexure.
**_Capital extension distance measured from face of column.

] COLUMN | TRANSVERSE BEAM | DROP PANEL/SOLID HEAD | SUPPORT |
] NUMBER | WIDTH DEPTH ECCEN | LEFT RIGHT WIDTH THICK | FIXITY* |
| I @n) (in) (in) | (O (o) g Gn | % |
R e e |- I
| | | | |
| 1 | 20.0 20.0 0] 1.3 5.0 8.8 3.5 | 100% |
| 2 | .0 .0 0] 5.0 5.0 8.8 3.5 | 100% |
| 3 | .0 .0 0] 5.0 4.2 8.8 3.5 | 100% |
| 4 | .0 .0 0] 4.2 5.0 8.8 3.5 | 100% |
| 5 | .0 .0 0] 5.0 5.0 8.8 3.5 | 100% |
| 6 | 24.0 32.0 0] 5.0 4.6 8.8 7.0 | 100% |
| 7 | .0 .0 0] 4.6 2.8 8.8 7.0 | 100% |
| 8 ] 20.0 20.0 0] 2.8 1.3 8.8 3.5 | 100% |
| | | | |
* -Support Ffixity of 0% denotes pinned condition.
Support fixity of 999% denotes fixed end condition.

LATERAL LOAD/OUTPUT DATA
LATERAL LOADS ARE SPECIFIED AS BEING CAUSED BY WIND

| JOINT | SLAB MOMENTS | COLUMN MOMENTS |

] NO. | LEFT RIGHT | ABOVE BELOW |

| | -k -k | (fr-k)  (ft-k) |

— R R —— [

| | | |

| 1 | .00 -71.00 | .00 .00 |

| 2 | -71.00 -65.00 | .00 .00 |

| 3 | -63.00 -70.00 | .00 .00 |

| 4 | -70.00 -63.00 | .00 .00 |

| 5 | -65.00 -67.00 | .00 .00 |

| 6 | -66.00 -40.00 | .00 .00 |

| 7 | -26.00 -26.00 | .00 .00 |

| 8 | -32.00 .00 | .00 .00 |

LATERAL LOADS DISTRIBUTED TO THE COLUMN AND MIDDLE STRIPS ACCORDING TO
CODE DISTRIBUTION FACTORS.

DISTRIBUTION OF DESIGN MOMENTS AT SUPPORTS

COL CROSS TOTAL  TOTAL-VERT  COLUMN STRIP BEAM MIDDLE STRIP
NUM  SECTN MOMENT  DIFFERENCE MOMENT MOMENT MOMENT

(Ft-k) (Ft-K) (%) (Ft-k) (%) (F-k) (% ) (Ft-k) ( % )

1 LEFT TOP  -6.8 .0 (C 0) -6.6 ( 96) 0(C 0) -.2( 3

BOT .0 0(¢ 0 o( 0 o( 0) 0( 0

RGHT TOP  377.3 .0 ( 0) 365.6 ( 96) 0(C 0) 11.6 ( 3)

BOT .0 0 0 0(¢ 0 o( 0 o( 0

2 LEFT TOP -794.5 .0 ( 0) -595.9 ( 74) 0 ( 0) -198.6 ( 25)

BOT .0 0 0 o( 0 o( 0 o( 0
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RGHT TOP  750.8 .0 ( 0) 563.1 ( 75) .0 ( 0) 187.7 ( 25)
BOT .0 .0 (C 0 .0 (C 0 .0 (C 0 .0 (C 0
3 LEFT TOP -555.8 .0 ( 0) -416.9 ( 75) .0 ( 0) -139.0 ( 25)
BOT .0 .0 (C 0) .0 (C 0) .0 (C 0) .0 (C 0
RGHT TOP  478.8 .0 ( 0) 359.1 (75 .0 ( 0) 119.7 ( 25)
BOT .0 .0 (C 0) .0 (C 0) .0 (C 0 .0 (C 0)
4 LEFT TOP -504.9 .0 ( 0) -378.7 ( 75) .0 ( 0) -126.2 ( 25)
BOT .0 .0 ( 0 .0 ( 0 .0 ( 0 .0 (C 0
RGHT TOP  597.4 .0 ( 0) 448.0 ( 75) .0 ( 0) 149.3 ( 25)
BOT .0 .0 ( 0 .0 (C 0 .0 ( 0 .0 (C 0
5 LEFT TOP -653.6 .0 ( 0) -490.2 ( 75) .0 ( 0) -163.4 ( 25)
BOT .0 .0 (C 0 .0 (C 0 .0 C 0 .0 (C 0
RGHT TOP  603.5 .0 ( 0) 452.6 ( 75) .0 ( 0) 150.9 ( 25)
BOT .0 .0 (C 0 .0 (C 0 .0 C 0) .0 (C 0
6 LEFT TOP -889.6 .0 ( 0) -667.2 ( 75) .0 ( 0) -222.4 ( 25)
BOT .0 .0 (C 0 .0 (C 0 .0 (C 0 .0 (C 0
RGHT TOP 1099.9 .0 ( 0) 824.9 (75 .0 ( 0) 275.0 ( 25)
BOT .0 .0 (C 0 .0 (C 0 .0 (C 0 .0 (C 0
7 LEFT TOP -1023.3 .0 ( 0) -767.4 ( 75) .0 ( 0) -255.8 ( 25)
BOT .0 .0 (C 0) .0 (C 0 .0 ( 0) .0 (C 0
RGHT TOP  851.3 .0 ( 0) 638.5 ( 75) .0 ( 0) 212.8 ( 25)
BOT .0 .0 (C 0) .0 (C 0) .0 (C 0) .0 (C 0
DISTRIBUTION OF DESIGN MOMENTS AT SUPPORTS
COL CROSS  TOTAL  TOTAL-VERT COLUWN STRIP  BEAW MIDDLE STRIP
NUM  SECTN MOMENT  DIFFERENCE MOMENT MOMENT MOMENT
(Ft-k) (Ft-k) (%) (Ft-k) (%) (Ft-k) (%) (Ft-k) ( % )
8 LEFTTOP -41.7 .0 ( 0) -40.4(9)  .0( 0) -1.3( 3)
BOT 36.0 .0 C 0 34.9 ( 96) .0 (C 0) 1.1 ( 3)
RGHT TOP 12.6 .0 (C 0 12.2 ( 96) .0 (C 0 4 (C 3
BOT .0 .0 (C 0 .0 (C 0 .0 (C 0 .0 C 0)
DISTRIBUTION OF DESIGN MOMENTS IN SPANS
'SPAN CROSS  TOTAL  TOTAL-VERT COLUWN STRIP  BEAW MIDDLE STRIP
NUM  SECTN MOMENT  DIFFERENCE MOMENT MOMENT MOMENT
(Ft-k) (Ft-k) (%) (Ft-k) (%) (Ft-k) (%) (Ft-k) ( % )
"2 1275T0p .0 .0(0  .0(0  .0(0 .0(0)
BOT  410.8 .0 ( 0) 246.5 ( 60) .0 ( 0) 164.3 ( 40)
12.75 TOP .0 .0 C 0 .0 C 0 .0 C 0 .0 C 0
BOT  410.8 .0 ( 0) 246.5 ( 60) .0 ( 0) 164.3 ( 40)
3 15.75 TOP .0 .0 C 0 .0 C 0 .0 C 0 .0 C 0
BOT  337.5 .0 ( 0) 202.5 ( 60) .0 ( 0) 135.0 ( 40)
15.75 TOP .0 .0 C 0 .0 C 0 .0 C 0) .0 C 0)
BOT 337.5 .0 ( 0) 202.5 ( 60) .0 ( 0) 135.0 ( 40)
4 11.88 TOP .0 .0 C 0 .0 C 0 .0 C 0) .0 C 0)
BOT 215.9 .0 ( 0) 129.6 ( 60) .0 (C 0 86.4 ( 40)
11.88 TOP .0 .0 (C 0 .0 (C 0 .0 (C 0 .0 (C 0
BOT  215.9 .0 ( 0) 129.6 ( 60) .0 (C 0 86.4 ( 39)
5 14.25 TOP .0 .0 C 0 .0 (C 0 .0 (C 0 .0 (C 0
BOT 355.1 .0 ( 0) 213.0 ( 60) .0 ( 0) 142.0 ( 40)
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DISTRIBUTION OF DESIGN MOMENTS IN SPANS

SPAN CROSS TOTAL  TOTAL-VERT  COLUMN STRIP BEAM MIDDLE STRIP
NUM  SECTN MOMENT ~ DIFFERENCE MOMENT MOMENT MOMENT
(Ft-k) (Ft-k) (%) (Ft-k) (%) (F-k) (% ) (Ft-k) ( % )
14.25 TOP 0 0(C 0) 0(C 0) 0(C 0) 0(C 0
BOT  355.1 0( 0) 213.0 ( 60) 0( 0) 142.0 ( 40)
6 14.25 TOP 0 0(C 0) 0( 0) 0( 0) 0(C 0
BOT  296.4 0( 0) 177.8 ( 60) 0( 0) 118.6 ( 39)
14.25 TOP .0 0(C 0 0(C 0 0( 0) 0(C 0
BOT  296.4 .0 ( 0) 177.8 ( 60) 0( 0) 118.6 ( 40)
7 14.35 TOP .0 0(C 0) 0C 0) 0( 0) 0( 0
BOT  502.4 .0 ( 0) 301.5 ( 60) .0 ( 0) 201.0 ( 40)
14.35 TOP .0 0(C 0) 0C 0) 0( 0) 0( 0
BOT  502.4 .0 ( 0) 301.5 ( 60) 0( 0) 201.0 ( 40)
8 9.77 TOP -29.9 .0 ( 0) -18.0 ( 60) 0( 0) -12.0 ( 39)
BOT  257.9 .0 ( 0) 154.8 ( 60) 0( 0) 103.2 ( 40)
9.77 TOP  -29.9 .0 ( 0) -18.0 ( 60) 0( 0) -12.0 ( 39)
BOT  257.9 .0 ( 0) 154.8 ( 60) 0( 0) 103.2 ( 40)

SHEAR ANALYSIS

NOTE--Allowable shear stress in slabs = 252.96 psi when ratio
of col. dim. (long/short) is less than 2.0.

--Wide beam shear (see "CODE™) is not computed, check manually.

--After the column numbers, C = Corner, E = Exterior, 1 = Interior.
DIRECT SHEAR WITH TRANSFER OF MOMENT
—————————— AROUND COLUMN - - - - - - - - - =

COL. ALLOW. PATT REACTION SHEAR PATT REACTION UNBAL. SHEAR SHEAR
NO. STRESS NO. STRESS  NO. MOMENT TRANSFR  STRESS
(psi) (Kips) (psi) (kips)  (ft-k) (ft-k) (psi)
1E 252.96 4 151.1 111.67 4 151.1 397.4 144.0 220.02
21 252.96 4 320.8 207.35 4 320.8 -52.3 -21.7 220.91
31 252.96 4 264.9 171.20 4 264.9 -97.1 -40.2 196.38
41 252.96 4 272.1 175.92 4 272.1 114.5 47.4  205.59
51 252.96 4 289.8 187.33 4 289.8 -71.4 -29.5 205.83
61 252.96 4 446 .6 157.08 4 446.6 314.0 125.6 195.73
71 252.96 4 482.4  212.30 4 482.4 -213.3 -85.3 244.35
8E 252.96 4 135.6 109.14 1 135.5 -52.1 -20.5 127.29

- - AROUND DROP/SOLID HEAD - -
COLUMN ALLOW. PATT REACTION SHEAR

NUMBER STRESS NO. STRESS
(psi) (kips)  (psi)
1E 191.80 4 127.5 57.23
21 175.72 4 280.2 71.09
31 177.83 4 227.7 60.25
41 177.83 4 235.0 62.18
51 175.72 4 249.2 63.23
61 176.82 4 389.4 101.02
71 182.98 4 426.1 124 .07
8E 206.97 1 111.2 61.49

DESIGN RESULTS

NOTE--The schedule given below is a guide for proper reinforcement
placement and is based on reasonable engineering judgement.
Unusual boundary and/or loading conditions may require
modification of this schedule.
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NEGATIVE REINFORCEMENT

* COLUMN STRI1P *MIDDLE STRIP
* LONG BARS * SHORT BARS * LONG BARS
COLUMN * -BAR-LENGTH-*-BAR-LENGTH-*-BAR-LENGT H-
NUMBER * NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT
* g o~ g o~ g (o
1 11 #5 1.33 10.13 10 #5 1.33 6.47 16 # 4 1.33 7.76
2 10 # 7 10.76 10.76 9 # 7 6.63 6.63 24 # 4 10.76 10.76
3 9 # 6 10.24 11.75 8 #6 6.60 6.75 17 # 4 9.25 11.75
4 10 # 6 11.75 10.24 9 #6 6.75 6.60 18 # 4 11.75 9.25
5 11 # 6 10.75 10.75 10 #6 6.60 6.60 20 # 4 10.75 10.75
6 10 # 7 12.25 10.24 10 # 7 7.00 6.60 22 # 5 12.25 9.95
7 7 #8 9.78 9.36 7 # 8 6.07 6.07 31 # 4 9.78 8.38
8** 7 # 4 7.03 1.33 7 # 4 4.06 1.33 21 #4 6.90 1.33
** _ Positive reinforcement required, design manually.
POSITIVE REINFORCEMENT
* COLUMN STRI1P * M1D DLE STRI1P
* LONG BARS * SHORT BARS * LONG BARS * SHORT BARS
SPAN * --—--BAR ---—- * -————- BAR ---—-* -———- BAR -———- * =———— B AR —-—-
NUMBER * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH
* o = (G152 (G152 (o)
2 10 #5 25.92 10 # 5 25.92 10 # 4 29.92 10 # 4 25.17
3 8 #5 22.50 8 #5 22.50 8 #4 30.50 8 #4 21.00
4 8 # 4 18.75 8 # 4 18.75 9 # 4 25.50 8 # 4 17.50
5 9 #5 22.50 8 #5 22.50 9 #4 30.50 8 #4 21.00
6 11 # 4 22.50 11 # 4 22.50 8 # 4 30.50 8 # 4 21.00
7 9 # 6 21.22 8 # 6 21.22 12 # 4 27.83 12 # 4 19.13
8** 6 # 5 15.08 6 # 5 15.08 11 # 4 16.92 10 # 4 14.12

DEFLECTION ANALYSIS

NOTES--The deflections below must be combined with those of
the analysis in the perpendicular direction. Consult
users manual for method of combination and limitations.

--Spans 1 and 9 are cantilevers.

--Time-dependent deflections are in addition to those
shown and must be computed as a multiplier of the dead
load(DL) deflection. See "CODE"™ for range of multipliers.

--Deflections due to concentrated or partialloads may be larger
at the point of application than those shown at the centerline.
Deflections are computed as from an average uniform loading
derived from the sum of all loads applied to the span.

--Modulus of elasticity of concrete, Ec = 3834. ksi
* * COLUMN STRIP * MIDDLE STRI1P
* DEAD * DEFLECTION DUE TO: * DEFLECTION DUE TO:
SPAN * LOAD e
NUMBER * 1leff. * DEAD * LIVE * TOTAL * DEAD * LIVE * TOTAL =*
* (in™M4) * (in) * (in) * (in) * (in) * (in) * (in) *
1 52778. -.014 -.009 -.023 -.014 -.009 -.023
2 40937 . .181 .186 .367 -095 .087 .182
3 42290. .125 .175 .301 .062 .086 -149
4 43859. .042 .052 .094 .009 .016 .025
5 43859 .132 .194 .326 .071 .101 172
6 52428. .098 .121 .218 .044 .044 .088
7 60998. .089 .392 .481 .049 .207 .256
8 52428. .020 .039 .059 .002 .003 .005
9 52778. -.003 -.003 -.006 -.003 -.004 -.006
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Selected ADOSS Results, First Floor Slab with Superimposed Vault Load

PROJECT 1ID. Parking Final Drops
SPAN ID. BC

ENGINEER Henry

DATE 02/09/06

TIME 10:51:12

UNITS U.S. in-Ib

CODE ACl 318-89

SLAB SYSTEM FLAT SLAB SYSTEM
FRAME LOCATION INTERIOR

DESIGN METHOD STRENGTH DESIGN

MOMENTS AND SHEARS NOT PROPORTIONED

NUMBER OF SPANS 9

SOLID HEAD DIMENSIONS : COMPUTED BY PROGRAM
CONCRETE FACTORS SLABS BEAMS COLUMNS
DENSITY(pcf ) 150.0 150.0 150.0
TYPE NORMAL WGT NORMAL WGT NORMAL WGT

fc (ksi) 4.0 4.0 4.0
fct (psi) 423.7 423.7 423.7
fr (psi) 474.3 474.3 474.3

REINFORCEMENT DETAILS: NON-PRESTRESSED
YIELD STRENGTH Fy = 60.00 ksi
DISTANCE TO RF CENTER FROM TENSION FACE:
AT SLAB TOP 1.50 in OUTER LAYER
AT SLAB BOTTOM 1.50 in OUTER LAYER
MINIMUM FLEXURAL BAR SIZE:

AT SLAB TOP = # 4
AT SLAB BOTTOM = # 4
MINIMUM SPACING:
IN SLAB = 6.00 in
SPAN/LOADING DATA
FAAAAAAAAAAdAdhdhdh*d

| SPAN |LENGTH Tslab | WIDTH L2***] SLAB | DESIGN COLUMN | UNIFORM LOADS |
INUMBER] L1 | LEFT  RIGHT | SYSTEM | STRIP  STRIP**| S. DL LIVE |
| | (FO (in) | (f) o | | O (O [(pst ) (pst )|
|------ |- |- |---—-—- |---—-m - |-
| | | | I | |
| 1* | 1.3 11.0 | 15.0 11.3 | 2 | 26.3 .0 ] 10.0 100.0 |
| 2 | 30.0 11.0 ] 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 3 | 30.0 11.0 | 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 4 | 25.0 11.0 | 15.0 11.3 | 2 | 26.3 11.9 | 10.0 100.0 |
| 5 | 30.0 11.0 | 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 6 | 30.0 11.0 | 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 7 | 27.3 11.0 | 15.0 11.3 | 2 | 26.3 12.5 | 50.0 280.0 |
| 8 | 17.0 11.0 | 15.0 11.3 | 2 | 26.3 8.5 | 50.0 280.0 |
| 9* | 1.3 11.0 | 15.0 11.3 | 2 | 26.3 0] 50.0 280.0 |
| | | | | | |
* -Indicates cantilever span information.

** _Strip width used for positive flexure.
***_L2 widths are 1/2 dist. to transverse column.
"E"-Indicates exterior strip.
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PARTIAL LOADING DATA

| SPAN|LOAD| TYPE] PARTIAL DEAD LOADS |LOAD|TYPE] PARTIAL LIVE LOADS |
] No.| No.| | Wa Wb La Lb | No.| | Wa Wb La Lb |
l----1--—-1--—-]----— l--—-1----l--- |
| | | | | | | |
| 1= | | | | | |
] 2] 1 JUNIF] 702.5 .0 20.0 30.0] 1 JUNIF] 850.0 .0 20.0 30.0]
] 31 1 JUNIF] 702.5 .0 .0 10.0] 1 JuNIF] 850.0 .0 .0 10.0]
1 41 | | | | | |
1 51 | | | | | |
] 61 1 JUNIF] 6111.0 .0 6.7 15.7] | | |
1 71 | | | | | |
1 81 | | | | | |
1 9%l | | | | | |
11 11 |
DESIGN RESULTS
NOTE--The schedule given below is a guide for proper reinforcement
placement and is based on reasonable engineering judgement.
Unusual boundary and/or loading conditions may require
modification of this schedule.
NEGATIVE REINFORCEMENT
* COLUMN STRIP *M 1 DDLE STRIP
* LONG BARS * SHORT BARS * LONG BARS
COLUMN * -BAR-LENGTH-*-BAR-LENGTH-*-BAR-LENGT H-
NUMBER * NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT
* e o > g o o~ o (o)
1** 10 # 6 1.33 10.13 9 #6 133 6.47 16 # 4 1.33 9.26
2 10 # 7 12.26 12.26 10 # 7 7.01 7.01 17 # 5 12.26 12.26
3** 10 # 6 10.75 11.75 9 #6 6.60 6.75 19 # 4 10.75 11.75
4** 10 # 6 11.75 10.75 9 #6 6.75 6.60 18 # 4 11.75 10.75
5 10 # 7 12.25 10.24 9 #7 7.00 6.60 16 # 5 12.25 9.25
6 11 #7 12.25 11.32 10 # 7 7.00 6.60 23 #512.25 11.32
7 7 #8 9.36 9.36 7 #8 6.07 6.07 30 #4 8.42 9.23
8** 7 #4 7.03 1.33 7 #4 406 133 21 #4 6.90 1.33

** _ Positive reinforcement required, design manually.

POSITIVE REINFORCEMENT

* COLUMN STRIP * MI1D DLE STRIP
* LONG BARS * SHORT BARS * LONG BARS *  SHORT BARS
SPAN * ~——-BAR----* ~—-—BAR--—-—-**~-—-—-—-BAR--—--*~-—-—-BAR -———-
NUMBER * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH
* (G192 (G192 (G192 (o
2 10 # 5 25.92 10 # 5 25.92 10 # 4 29.92 10 # 4 25.17
3 9 #5 22.50 8 #5 22.50 9 #4 30.50 8 #4 21.00
4 8 #4 18.75 8 #4 18.75 9 #4 25.50 8 #4 17.50
5 12 # 4 22.50 12 # 4 22.50 8 #4 30.50 8 #4 21.00
6 9 #6 23.00 8 #6 23.00 12 # 4 30.50 12 #4 21.00
7 9 #6 21.22 8 #6 21.22 12 # 4 27.83 12 #4 19.13
8** 7 #5 15.08 6 #5 15.08 11 # 4 16.92 10 # 4 14.12

** _ Negative reinforcement required, design manually.

DEFLECTION ANALYSIS

NOTES--The deflections below must be combined with those of
the analysis in the perpendicular direction. Consult
users manual for method of combination and limitations.

--Spans 1 and 9 are cantilevers.
--Time-dependent deflections are in addition to those

shown and must be computed as a multiplier of the dead
load(DL) deflection. See "CODE"™ for range of multipliers.
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--Deflections due to concentrated or partialloads may be larger
at the point of application than those shown at the centerline.
Deflections are computed as from an average uniform loading
derived from the sum of all loads applied to the span.
--Modulus of elasticity of concrete, Ec = 3834. ksi
* * COLUMN STRIP * MIDDLE STRIP
* DEAD * DEFLECTION DUE TO: * DEFLECTION DUE TO:
SPAN * LOAD i -———————————————— e
NUMBER * leff. * DEAD * LIVE * TOTAL * DEAD * LIVE * TOTAL *
* (inM4) * (in) * (in) * (n) * (in) * (in) * (in) *
1 52778. -.014 -.009 -.023 -.014 -.009 -.023
2 39764. -194 .230 .424 -100 .104 .204
3 40837. .136 .193 -329 .067 .095 .162
4 43859. .046 .050 .096 .013 .015 .027
5 39442. .115 .178 .293 .047 .094 .142
6 41495. .219 .144 .363 .124 .053 177
7 60998. .070 .370 .440 .030 .199 .229
8 52428. .023 .038 .061 .005 .002 .007
9 52778. -.003 -.003 -.007 -.003 -.003 -.007
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Selected ADOSS Results, Torsion Beam between Office Floor and Parking Deck

FILE NAME

PROJECT 1ID.

SPAN ID.

ENGINEER

UNITS
CODE

SLAB SYSTEM
FRAME LOCATION

DESIGN METHOD
MOMENTS AND SHEARS

P :\PDROPSFA.ADS

Parking Final Drops

Henry

U.s. in-Ib
ACl 318-89

FLAT SLAB SYSTEM
INTERIOR

STRENGTH DESIGN
NOT PROPORTIONED

NUMBER OF SPANS 9

CONCRETE FACTORS SLABS BEAMS COLUMNS
DENSITY(pcF ) 150.0 150.0 150.0
TYPE NORMAL WGT ~ NORMAL WGT  NORMAL WGT
f'c (ksi) 4.0 4.0 4.0
fct  (psi) 423.7 423.7 423.7
fr (psi) 474.3 4743 4743

REINFORCEMENT DETAILS: NON-PRESTRESSED

YIELD STRENGTH Fy = 60.00 ksi
DISTANCE TO RF CENTER FROM TENSION FACE:
AT SLAB TOP = 1.50 in OUTER LAYER
AT SLAB BOTTOM = 1.50 in OUTER LAYER
MINIMUM FLEXURAL BAR SIZE:
AT SLAB TOP = #4
AT SLAB BOTTOM = # 4

MINIMUM SPACING:
IN SLAB = 6.00

SPAN/LOADING DATA

B 2

| SPAN |LENGTH Tslab WIDTH L2***] SLAB | DESIGN COLUMN | UNIFORM LOADS |

|
INUMBER| L1 | LEFT  RIGHT | SYSTEM | STRIP  STRIP**| S. DL LIVE |
| | (FH n) | (fo) o | | (o ) |(pst ) (pst )]
|--——--]--—- |-———------ |-------- |--——----mm- |--——-----m-
| | | | | | |
| 1* | 1.3 11.0 | 15.0 11.3 | 2 | 26.3 0] 10.0 100.0 |
| 2 | 30.0 11.0 | 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 3 | 30.0 11.0 | 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 4 | 25.0 11.0 ] 15.0 11.3 | 2 | 26.3 11.9 | 10.0 100.0 |
| 5 | 30.0 11.0 ] 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 6 | 30.0 11.0 ] 15.0 11.3 | 2 | 26.3 13.1 | 10.0 100.0 |
| 7 | 27.3 11.0] 15.0 11.3 | 2 | 26.3 12.5 | 50.0 280.0 |
| 8 | 17.0 11.0 ] 15.0 11.3 | 2 | 26.3 8.5 | 50.0 280.0 |
| 9* | 1.3 11.0] 15.0 11.3 | 2 | 26.3 0] 50.0 280.0 |
I | I | I | |
TRANSVERSE BEAM SHEAR AND TORSION
REQUIREMENTS (kips, ft-k, SQ.in, /,in.)
—————————————————————————————— LEFT SIDE -—--—-——mmmmmmmmmmmm
BEAM PATT. Vu@d Vc@d Tu@d Tc@d Av/s At/s Atot/s Al
No. NO. SHEAR SHEAR  TORSION TORSION @d @d @d @d
1 4 49.5 15.5 157.9 49.3 .039 .101 .241 6.68
2 *ox Transverse beam not specified * ox
3 *ox Transverse beam not specified * ox
4 ** Transverse beam not specified * ox
5 *ox Transverse beam not specified * ox
6 2 90.1 54.7 148.1 89.9 .028 .026 080 2.53
7 *ox Transverse beam not specified *ox
8 3 68.1 41.5 39.8 24.2 .035 .017 068 1.11
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—————————————————————————————— RIGHT  SIDE ——————m e
BEAM PATT. Vu@d Vc@d Tu@d Tc@d Av/s At/s Atot/s Al
No. NO. SHEAR SHEAR  TORSION TORSION @d @d @d @d

1 4 28.2 6.8 213.3 51.6 .024 .148 .319 9.76
2 *=* Transverse beam not specified * o*
3 *=* Transverse beam not specified * o*
4 ** Transverse beam not specified * o*
5 *=* Transverse beam not specified * o*
6 2 49.0 27.4 190.4 106.4 .020* .036 .088 3.53
7 *ox Transverse beam not specified *ox
8 3 40.2 29.1 56.4 40.8 .017* .019 .054 1.40
DISTRIBUTION OF DESIGN MOMENTS AT SUPPORTS
COL CROSS TOTAL TOTAL-VERT COLUMN STRIP BEAM MIDDLE STRIP
NUM  SECTN MOMENT DIFFERENCE MOMENT MOMENT MOMENT
(ft-k) (fFt-k) (%) (Ft-k) (%) (Ft-k) (%) ((Ft-k) (%)
1 LEFT TOP -13.6 0(C 0 -2.0 ( 14) -11.1 ( 81) -.6 ( %)
BOT 0 oC 0 .0 C 0 oC 0O 0o(C 0
RGHT TOP  104.2 .0 C 0O 15.0 ( 14) 85.0 ( 81) 4.3 ( 4)
BOT -45.2 .0 C 0 -6.5 ( 14) -36.9 ( 81) -1.8 ( 4)
2 LEFT TOP -1203.3 0(C 0 -112.2 ( 9) -635.6 ( 52) -455.5 ( 37)
BOT 0 o(C 0 .0 C 0 .0 C 0 .0 C 0
RGHT TOP 1285.3 0 (C 0) 146.5 ( 11) 830.0 ( 64) 308.9 ( 24)
BOT 0 o(C 0 .0 C 0 .0 C 0 .0 C 0
3 LEFT TOP -1262.2 .0 ¢ 0) -143.8 ( 11) -815.1 ( 64) -303.3 ( 24)
BOT 0 o(C 0 .0 C 0 .0 C 0 .0 C 0
RGHT TOP 1179.3 0( 0) 116.5 ( 9) 660.3 ( 55) 402.5 ( 34)
BOT 0 0( 0) 0( 0) .0 (C 0) .0 (C 0)
4 LEFT TOP -534.9 0( 0) -52.9 ( 9) -299.5 ( 55) -182.6 ( 34)
BOT 0 0( 0) .0 (C 0) .0 (C 0) .0 ( 0)
RGHT TOP  520.2 .0 C 0) 390.2 (75 .0 ¢ 0) 130.1 ( 25)
BOT 0 0(C 0 .0 C 0 oC 0O .0 C 0O
5 LEFT TOP -523.0 0 (C 0 -392.2 ( 75) .0 ¢ 0) -130.7 ( 25)
BOT 0 0(C 0 .0 C 0 oC 0 .0 C 0O
RGHT TOP  523.5 0(C 0 392.6 ( 75) .0 ¢ 0) 130.9 ( 25)
BOT 0 o(C 0 .0 C 0 oC 0O .0 C 0O
6 LEFT TOP -34.2 .0 C 00 -33.8 (99 oC 0O -.3C 0
BOT 1.0 0o(C 0O 1.0 ( 99) 0oC 0 0o(C 0
RGHT TOP 12.5 .0 C 0 12.4 ( 99) o(C 0 1C 0)
BOT 0 o(C 0 .0 C 0 o(C 0 0o(C 0
FILE NAME P:\PDROPSF9.ADS
CODE ACl 318-89

SLAB SYSTEM
FRAME LOCATION

DESIGN METHOD

MOMENTS AND SHEARS

NUMBER OF SPANS 7

CONCRETE FACTORS
DENSITY(pcf )

TYPE

fc (ksi)
fct (psi)
fr (psi)

NO!

BEAM-SUPPORTED SLAB
INTERIOR

STRENGTH DESIGN
NOT PROPORTIONED

SLABS BEAMS COLUMNS
150.0 150.0 150.0
RMAL WGT NORMAL WGT NORMAL WGT
4.0 4.0 4.0
423.7 423.7 423.7
474.3 474.3 474.3

REINFORCEMENT DETAILS: NON-PRESTRESSED

YIELD STRENGTH (flexural) Fy =
YIELD STRENGTH (stirrups) Fyv =

60.00 ksi
60.00 ksi
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DISTANCE TO RF CENTER FROM TENSION FACE:

AT SLAB TOP = 1.50 in OUTER LAYER
AT SLAB BOTTOM = 1.50 in OUTER LAYER
AT BEAM TOP = 1.50 in OUTER LAYER
AT BEAM BOTTOM = 1.50 in
FLEXURAL BAR SIZES:  MINIMUM | MAXIMUM
AT SLAB TOP = # 4
AT SLAB BOTTOM = # 4
AT BEAM TOP = # 4 #14
IN BEAM BOTTOM =  # 4 #14
MINIMUM SPACING
IN SLAB =  6.00 i
IN BEAM =  1.00 i
SPAN/LOADING DATA
FAAAAAAAAAAAAAAk*
| SPAN |LENGTH Tslab | WIDTH L2***] SLAB | DESIGN COLUMN | UNIFORM LOADS |
INUMBER] L1 | LEFT  RIGHT | SYSTEM | STRIP STRIP**| S. DL LIVE |
| | (FH) (in) | (fO) (o) | | (O (ft) |J(pst ) (pst )HI
|------ |------=-===-=- |-----=-===--- |-------- |------====——- |--------===---- |
| | | | | | |
| 1] 1.3 11.0]15.0 150 | 4 | 30.0 .0 ] 60.0 250.0 |
Il 2 | 220 11.0]15.0 150 | 4 | 30.0 8.5 ] 60.0 250.0 |
Il 3 ] 3.0 11.0]15.0 150 | 4 | 30.0 13.0 | 60.0 250.0 |
Il 4 | 23.0 11.0]15.0 150 | 4 | 30.0 9.5 ] 60.0 250.0 |
Il 5 ] 200 11.0]15.0 150 | 4 | 30.0 10.0 | 60.0 250.0 |
|l 6 | 17.5 11.0] 15.0 150 | 4 | 30.0 8.8 ] 60.0 250.0 |
|l 7] 1.3 11.0]15.0 150 | 4 | 30.0 .0 ] 60.0 250.0 |
| | | | | | |
BEAMS ALONG SPAN DATA

| SPAN | BEAM

BEAM DEPTHS

HAUNCH LENGTHS

| | |

INUMBER| WIDTH | LEFT  CENTER RIGHT | LEFT  RIGHT |

| | n) | (n) (in) (in) | (fv) (o |

|-——--- |--——--- |--———-—m |---———---—- |

| | | | |

| 1 1| 24.0] 32.0 32.0 32.0 | .0 01

| 2 | 24.0] 32.0 32.0 32.0 | .0 01

| 3 | 24.0] 32.0 32.0 32.0 | .0 01

| 4 | 24.0] 32.0 32.0 32.0 | .0 01

1 5 1 0] .0 .0 0] .0 01

1 6 1 0] .0 .0 0] .0 01

1 7 1 0] .0 .0 0] .0 01

| | | | |

DISTRIBUTION OF DESIGN MOMENTS IN SPANS
SPAN CROSS TOTAL  TOTAL-VERT  COLUMN STRIP BEAM MIDDLE STRIP
NUM  SECTN MOMENT  DIFFERENCE MOMENT MOMENT MOMENT

(Ft-k) (Ft-k) (%) (Ft-k) (%) (Ft-k) (%) (Ft-k) ( % )
2 8.93 TOP -11.1 L0(C 0) =-1.0( 9 -5.9 (52 -4.2 (37
BOT 512.1 0( 0 47.7 ( 9 270.5 (52) 193.9 ( 37)
3 16.27 TOP .0 0C 0 0C 0 0(C 0 0( 0
BOT 1016.3 .0 ( 0) 115.8 (11) 656.3 ( 64) 244.3 ( 24)
4 12.07 TOP -96.1 .0( 0) -9.5( 9) -53.8 (55) -32.8( 34)
BOT 575.5 0( 0 56.9( 9 322.2 (55 196.4 ( 34)
5 10.50 TOP .0 0(C 0 0(C 0 0( 0) 0(C 0
BOT 357.6 .0 ( 0) 214.6 ( 60) 0( 0) 143.1 ( 40)
6 10.06 TOP .0 0( 0) 0( 0 0( 0) 0( 0)
BOT 384.4 .0 ( 0) 230.6 ( 60) 0( 0) 153.7 ( 39)
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Sample Spreadsheet Used to Size Torsion Beam

Tu= 151
Vu= 96

SIZE
BEAM DIMENSIONS OK?
H= 24 0.453012 <?
B= 26.5 assumes f'c=4000 psi
Acp= 636 MAX SPACING
Pcp= 101 10.875
Aoh= 471.5 10.25
Ao= 400.775 24
ph= 87 final: 10
TORSION SHEAR
At= 0.050236 Ve= 51.53722

Av= 0.048198
LONGITUDINAL REINFORCEMENT
Al= 0.437053
Al= 2.914961
FLEXURAL REINFORCEMENT
Mmax= 769.1 steel des 8#10
As= 8.929525 AsFinal= 10
phiMn= 840.1665 a= 6.659267

steel des At+Av
steel des long

#4 stirrups @ 10"

0.474

10-#5 distributed upsize 1,4,5,8 bottom reinf to 11
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Slab Moments from Lateral Loads Derrived from ETABS

MOMENT DIA6RAMS TOSUB LATZIL LOADING
o =%

Slab Moments Determined from Portal Frame Analysis

PORTAL FRAME ANALYSIS, E-W FRAME

sm.-—-rl”' 1—1—1"‘ 1_'4. ""“ 11 FLooe R
=Y m "57! %)
. _.“J:_Isﬁ l‘l—lm 1_'_4u f-f 3,1 t—"—"” 1_““" ricog. 4
4] Tz 13 Tz L
P PO l_}\sb AR T'.a L 15.5 1" e
gL — |14 L 11,0 L }&3 E‘ 170 | FLoor 2
:—F&,'& i% %ﬂ-s 734 q: q_,
L A S L L-—[—1’* H— FLooe |
B3 6.5 “Tes ity

Loms. W11/ 3 - 437%reme « 07 304 seevite LevEL
ASSUME  ERT. (OLS HALF AS RIGID
EXT. FRINES HALF AS RIGID

2l 2\ zZ\
‘\-‘ \-‘\
o etu L pr e s
s i SR T
B &1 87
B3 e T~ ~
5 104 10
L2 A T T
\\‘
" " ‘I‘E?-..._ *'-:.l.\ '\”..l,__
] =g

74



Joseph Henry
Structural Emphasis

Signal Hill Professional Center

PORTAL FRAME ANALYSIS, N-S FeAMiz
[—1

Hanagan, Advisor
153 >

April 10, 2006

75

615 |e60 |eies |asv |eess |iwe [iess |ee |esev |isot|szor |soer |zesz |iw 52-
o£6s (261 (2005 ([e1s (1209 [ese [awes |ovs |ooew foctifeese [eoer |a1zz wwlos 2z |iie-s
8Eey  [261 |v0uv  |osv |o265 |92¢ [1e1s |ace |sscv  |osor|ssse foczt |wewz |iW 52-¥
6t1s |61 (1205 ozs |sass |sa¢ |eaos ote sers fscot|zese [seer |96sz [wilzi-z |ots-8
veye 1261 |3%0v |sev |emes |eoc [ssav |eve |esty [rron|teee fesur |tisz |iw S2-1¥
szzv 261 [02ve (125 (s£1s fzbe (299 |ees (902w fosotfevee [eatr {assz [wilea'1 |6 #-8
(082|261 |vase o6 {oep  |séo |oeze |z2s |evee |1es |2oie |vitt [tezz fiw s2-1v
£2vE 261 [6g6e 225 |18sv [s2¢ [veev (ese |seec [atorfesie [viti {seve [wWfze't |8 e-8
2601 1261 |1268 |esv fo0s6 [216 |ever |scii|eves fvevi|sess |ezer |stoe fiw 3
801vT 261 29511 |s@b |eso2t feve (w96 (6021|6258 [sosi[1oes [szet |e2ec [wi|ca-9 [sti-s
5604 261 |L119 |1ew |evss [eee [£945 |ess |lo1s  |vozu|osie  |vawl |evsz |IW 3
9g6R [267 2600 |eo5 |sess |sie [s21¢ [eoot|eszs |izifvzos [wse1 |osie [ww|sce [vri-g
€ers 26l |16 fosp |vess favs |106¢ |a06 [eeer fosot|ssce |eoel |esez |iw 3
80v3 1261 9619|805 |eee9 [oar [vios |s26 |eees ‘eart|sezr [soctr {1062 |wwfoa-z [iti-s
ey |261 (svv o6 \pris |26/ (vsse fosg |1sor Josol|oTee |osz1 [sezz |in £
¥SES 1261 18555 |vis [svea Joss |esss |oos |veew [emor|szsc [stzr [oosz |ww|2r-z Jors-s
c2ve 261 (2168 f205 |essr fr1c [s61v Joss |osze |stor|1sce |estt [zstz fiM 3
vezy 1261 |28y |ats |sss foed (€01 Jedg [1sse fosot|tise [ant |emsz fww|eoct |6 #-w
8082 261 |69ve (505 |r62v (669 (166 [c28 |Tvse |c66 |essz [v1i1 |b212 |IW 3
2svE |261 iz |e1s |eses |ste [veev  fsve |ewzw  eoot|eses [vrtt |ossz fw|zet |e 4
2529 261 fevws fosw |15 (118 (005 (666 (etsv fetzt{erse [veet {9s€z [IW 59-12
8016|261 6998 |sev |c0101 |voe |sces |266 |teze |etztfoves |vewt |2ese |wk|sce |via-s
€sib (261 |00sy |16y |c98y [0s: |@9gw |si6 (Soee |e01t|isee  [eoeT (672 [iW sk-12
s/y3 261 [8939 |sev |2218 |us¢ |e6s9 r; £509 Ta: oear  Jeoet |s1ze |wifos-z |tis-e
; gziv 261 |ssov |10 |sesy [wve (1100 (888 (vece focor|esoe |oEet [sviz fiW s8-12
€665 1261 |1/85 |e05 |ezes |1ve Josea foee |eess Jieotcowe |oe2t |weoe |wi|er-z Jors-
seve (261 lease |vos eety |[vz: |sesc |58 [vose |czotossz estt [veoz W S8-12
ol ey 261 |esos |05 |19 fe2r fzess [19s Jogos |teotfosee feoti |it6z fwe|ea'1 |6 #-8
c 62 |261 (1126 |05 216 |eoz |seee [ees |2zee [ves |seaz |vrit [veoz |iW S¥-12
'S 158|261 [0Tvk JoTs oses [e0s |sozs |ees |oesy Jooor|esse [vrnt |siez |w|ezet B a-g
: —_
o 0lzs 261 |s268 |vsv |90s6 |ecs |2vae  [8v01|sv89 |s621)sess |sze1 |eoe fiw 52-1€
[t 20501 261 |083a |sév |gat6 fese (969 |ecol|1sso |evel|ssvs |szet [osze |wifoo-s [etu-o
c 055|261 (9ess |iev |ewes [see [eses |eos [e01s Joorifoztr |awer [e19z |iw §2-1€
m 2879 261 (6119 |i05 (Sved |wie |omes  |2ve [e225 |2wtri|eozy  |2eet |s1ez  |wliscz Pl#-9
& SSBE 261 (Teev [sew |v6sS [21¢ (106% (ese |eeew |szoffmese |Tiat (ctee |iW §2-1€
28y 261 |0205 |21s |ssuS feed |se1s fees |eesy |1soifosse |tie1 |evez |ww|se 1 frie-s
o) 216e (260 (S26t (v6w |ew1S |20z (esse [ses [tsoe fooor(otee [ssir [seez |iw 52-1€
s c £2ov |261 |wisw it |19es ozc |ezev |ess [oeew |zeot|ewve |ssit essz |ww|est |ote-a
g < ¥992 |260 (cvve (eor (699w loes (61 [ste [osee [ies (rsoe [sorr [vw2z |iw s2-1¢
5 €ize 1261 |/a0v |61 |9sev |21z |ezsy |ovs f20v |too12cze |wort sosz fwm|szr |6 #-o
%) 9118|261 [sk/o [vov [8s2r |ecs [acis [1901{6sws _22 gevk  [Seat |oesz [IW SE-12
~ ~ c L2411 261 |sesol |iew |esozr fise |:ve6 focoi|szse  |ozet|1ses _22 208 fwWloo's |ete-g
._ ._.-‘ _l._| _Iﬂl.hu-. = sovs |261 |Evey f98w [oews |2s¢ [ceev et |ooew fsutifeese [zeer |eszz |iM SE-12
oL - s069 1261 |ec6a Joev [9zrm |29/ [s2s |i26 6529 |eeri|veos fever |1sze fwafiez fvia-s
= oest (261 |etov vk [seor |1z [t1zw fiee |e1ee |esotfezie 121 vtz [iW SE-12
+ © [e) 616|261 |sevs Jesy |meed le2s |v109 |uze |ozes |evor|sszr |rtet [1esz |wm|se T fria-s
2 OB \ \ O coge |261 |osoe 205 |mace |Bos |ec6c |cve |vose [otor|ceez |ss11 foriz [iW SE-12
= S 60y 1261 |ezay  fo0s sees i1z lesss less |veew fozoi|szec [ssit [1ez |ww|ssc1 Jors-s
7T © 0 (0] 1992 1261 |otee |vos [1sov fses |eece [1es |tove foss [zacz |vorr fasoz fiW $€-12
._MA ._x. 2 < _..m RK N 62€ [z61 |99z |60s (65 fsos [e01s |ies (1ssy |1es |1ise |sort |wvez |ww|sz'1 |6 #-9
~ = i s ;
=3 — v 2829 261 losos [vow (892 fes¢ [9:19 J2e6 [69vs |scri|sewe |izet [mesz |iw 3z
@) Ov6L 261 |(14¢ |18w (9916 fees (969 |es6 |1529 |19n1|sses |tzet |esee |wi|ec's |sta-v
- = £e 261 12zzy [eav (osvs [eos [¢aev (148 [ooev |riotzese [esTT [siez [IM 3z
~ bt o) s69v |261 |2825 laey |svea o2z [oses |ise cz2s |veot[eozr estr |zeez |we|ee1 eti-v
- ¢ = o bord 0zz (261 |esve fow |S9ar fze9 (112w [c08 [e1ee |ess (czte [erit (iezz {iM 32
- ._.b 0 iA I ] VSEE 261 |9gay 205 |ssis  feed |seis [o28 |eesy |ses |osse |evin |secz |wfoert fiti-w
_l C -~ = ) L2z (261 [evie |u6v (29v [6e9 |acee _mE vost oo |esse fS/01| itz ik 32
Ak N 7 262|261 |sese 605 |19es |vea [628v |ste |oees Joze |ewee [scot |essz |wijasort1 Jora-w
%)

2 = \ < uus db | W Jad | W fae | we Jue | we [ao | W | oae :.w
- ; ~ o oHY | Suve

L ...WI- Y] 1|._ -~ o n\ “.- w _n|a hHM___ 6y a j1° | 4 x001 K3 %05 k3 sz k3 %0 deg xey “
T._' ._,w ~ ﬂ ._ » — sdpjuidg  sdpy-youjuy ¢ WAL sixe soupw 0 ofew wo Buipuag
ﬁ ﬂ wn 19d 000'09 = % 18d 000'y = %) Ty Awsapss ou — suwnjos 1ious
o ﬁ H m «#% X 408 SNWNT0D Qill ¥VINONVLDIY




Joseph Henry
Structural Emphasis

Hanagan, Advisor
April 10, 2006

Signal Hill Professional Center

1) S5 ) 95001 saio3puy

930y poys ¢ puc 30 But) 208 310 7 = SE-Z 1930) Y209 $10G £ = 3T 830 Y308 w3 '930) HOYS wa § 930) Buo| = 1(Z)
'OPIF LDU Syl Lo siog u (jed sxuojoq "

4 96001,

1| pue apis uaisua) ays uo sioq u s5as Y ag0g seioapu 4§ 9605, SPIS UDISU3) By} US 140G U LoIUB| oset saoatpY) G 960, (1)
]
EIES Jovz |1/25 |v23 6109 |926 [€6€5 |[90T1|ci8v |EEel|Sg6E |s¥st [sicz |iW S¥-1E
E698 |Ove |B026 [859 (10501 |456 |/306 [ovit|zses |eccr|eoza |sest |iesv fwalzicz
f2gs ovz 15465 |619 |weBS |1S6 [s82s  |ssui|eser  |tset|seee  |oest |12ez2 W
SS5S01 |0v2 |90601 |SE9 |wvIET |996 [svoll |estt|stes |eTvt|vsss |eear [se1s  [wW|oa 2
€005 |O¥2 [SBeY |2€9 |B9%S 4mmm S66F JOZTI|SESP JEvEl{924€ |S¥ST (€992 |IW
Evi® fovz |6vS6 €9 |96L11 |S¥6 |62001 [eeTr|25i8 |voer|reso |sest |ecer |wwlziz
Ev2zl Jove (89601 |595 2vpel |6s01[61201 |66t |coss  |esar|esas fesiz LEGE IH
01041 Jovz |OVBET |199 |BEGET |IBIT[L0L11 |6Svi|coc0T |¢6¢1(2228 |ist12 |es2s |vW £E°'§
TIEL JOv2 |6v24 |S65 (8548 |2v6 (eww: fostifsess |eser|2ees Jeven |veec |iW
BELOT |O¥Z |96:6 |599 |26201 |1€01)|1968 |ovz1|296¢ |[t1osi|esza |eter |teve [wjoo's
1525 ovz |60s 909 |s22t |ue8 |ee29 |icot|t2es |iszi|sesy [sest [saoe |iW
€808 |ovz (966 |999 |218@ |16 |vver |estr|soo: |eeet|soss  [eest PLTF  VWiBO 2
BBEV Jove 101 [819 (v2s9 [ves |iges  |esot|rzes ‘leszi|zezy |vovi 2962 |iw
9569 |ove |960s o048 (9128 [ise (1B f2zti|sesa fiver|teis |eset |esor Qe 69°1
9ESE  Jovz |vave  |129 |066S |c98 |oses |9zot|sier w2zl 2068 J96ET |i€82 |IW
1255 Jove (e629 fos9 [(19r |i26 [i269 |eeor(sozs [sszi|ster fesci |zeee fwwlee't
£s82 lovz 1298€ 1929 |16vS |vse (veey |woot|zosw fsett|eces fewer [serz liW
Lvvb 0ve 0985 |09 [cv1e |606 |osss  f2901|mess  |rezi|issy  Jewer TEBE  JWW|S0°T
L6211 fave {9evs |Sss w0201 [ssor|esse |eser|sase |ecat|vsta |estz [save |1w
OSB6T fovz |ve2al levd loesal |veTl|s68E1 |92vi|sTozl [6ss1|oese [isiz |esss Iwe EE'S
92zt fovz 12093 w09 |webs |evs |2iva {1on0|Biss EIPT(vELr JETLT [BODE |IW
2S81T Jovz fe00Ti |2s9 mooat fzootr|c1zot |et2t{eeee [acvi|tsoc (erz1 |etsp YH]00 €
8225 Jovz f9ges |v19 9629 fz06 s09s |ssot|isos |eoer|eciv [ecst |eosz IH
62v8 Jovz 6168 959 |€T00T |ose |22¢e |ecti|esar |mgcl FEOS |BEST |2Eby |WW|BO 2
68€v Jove |oogv [v2s |@ves |ose |ogzs |1oor|weew  feczifscee  feset |eecz ]
000¢ fovz |tems |199 {9026 |cee |sore |[eort|zate izl PSS [POPT |2820  fwKW|G9°1
BESE |ove |/rev |629 (€65 |28 [206k [2€01|ovwy f2£21 208€  |96E1 |2592 |IW
0655 fovz |1683 €99 |oove |e16 |oos: |scoilessa |smat 8515 |96ET |91l  fwdice 1
6582 Jovz |s/ee |1E9 |e66r  |ese |etay Jotor|oozy T0ZT|00FE JEVEDT [£8S2 |IW
Scvp fOvZ J00T9  |v89 |89.¢ |68 |S2os |esor|esza  |2s2i|ezew JEVET |vBEE JuW]s0°T
9559 |ovz |v009 |E09 |21k8 Ja96 |STis Jrstn)sers |92vT|8L2k  JETLT |pOBZ  JIW
v2021 fovz |otozi |629 |ov2rl fse6 |wieln |e611)S5Te0n SSPT(SET8 |ETLT |966S  [wHfoo &
v10s fove lesey |19 16ass fots |sios |ve0t|ceor [erei|eree [ocst |gvoz IH
L6v8 lovz |/1e6 |69 (64511 |ige |see6  |v21i|wsss |2set|vees lsest [eeev  |whleo-z
LeEy  ov2 |tosy Ji29 |2v2s fa06 [L1ev  |ego1|sscy 2821|6BSE  |vavl |2092 L]
6E0L JovZ |pE28 |59 |Tosor 226 |es06 g0t IS6¢  |VIET(E029 Jv9pl |€99F JwW|69°T
22t fove (ezov |0e9 feedr |268 [ossy |ecor|saiv [ovar|tecc [9set |eesz 1H|
£095 Jovz |wp1s 0SS [S2Zv6  |v06 1928 |eg0l|esar |ve2l 9595 J96ET |Tevy JWW|EE T
6582 fove |6e9c |€€9 |s19v |/98 |eeck |stoT|1ese |[soz1|zeze |evel 0662 |[IW
18¥b jO¥2 1629 |vS9 |2858 |ose |620: |svor|esco EPZT|v225  |EVET |2v2¢ |WH|SO'T
BIE6 Jove 1248 |SiS w0201 |se6 |esse |ezzi)sase |eewr|vats |eost |esse [iw
T16v1 Jove |c2e21 {259 [vs0el Josot|etori foier|segs |oost)ssss  |eosl [eS6F  |wW|oo'v
5855 lovz |vees Jooa |wwws loo6 |2eve  |seor|eses  feoet VELY  |OLST |€E60E |IW
8968 f0v2 658|859 (9446 J0%6 6558 |vstr|ess. |eser|eoss Josst |zzew VH|s2 2
0zov fovz fossy  JoT9 9629 fegs |e0ss |acor|tsos [sczt|very [eert |essz |1
BBES Jovz |6e2s J09s (8wve |126 |oss/ |ee0l|2c9 et |pezs GEFPT |T40% JwH|9s 1
93E€  fov2 £2cv |619 |8res fo98 |0925 [9T01|¢iiw 2121|SS8E |¥BEl |E0BZ |IW
L0es Jove (€159 |v99 (2164 le06 |wvis |2s01(s9e9 |sczt|over  |vser |bese YW{Z2T OT#-9
11éz fove |ovee |v29 (€465 |9v8 206w |966 |owkp [serl 208 |EEET |9042 |IW $2-1€
Se2b fove |aves |99 |Su€L |eee |ees  |6vD1)|£209 fsvzr 099y JEEET |L98€ wWloo'1 |6 #-3
6038 |Ov2 (£/20 |SBS [S96. fo66 (¢ese  |oc2t|/v1a fozst|scos |cost [szoe 1w SE-12
ST9ST |ov2 |02vT |ST9 [o£eatr |zeot|esmer |eezt|etozt E951 |9ESE —mﬁmﬂ 6585 |vW|0O ¥ |B14-9
0ess Jovz |oves JoI9 |0€19 |906 |96v5 |SBOT|zs68 ECET|960F JOST |pELZ |INW SE-12
2606 Jov2 (966 |vES |BO0ZI Jnvm L1201 IPETT|vpE8 |99ET|150L |0LST {ivewr |wd|sz 2z [eis-g
910v  JovZ (o6bp 619 (/965 |e@ |6T6p JowOT|18py |Jowzl EBOE )EEFT |T192 JIW SE-12
SEvd fovz [1ecs |2ve |eto0t |eos |22ce [scot|ess: [oezi|veos leert |owsy WHj9s T |T1#-9
uun._ | W oo | we Jao | we Jao | we w [s
1
eyx OHY | suve
Mcrq Gy 241 | A5 %001 | A xos £ sz £3 %0 deg xey “
sdpjuidd  sdpi-youjul W VN sixe Jouiw so Jofew uo Bujpuag
18d 000°09 = % 18d 000'y =24 L Aemsapis ou — suwhjas 1ioyg
«08 X .02 SNWN102 ailL YVINONVLOIY

BELB  J0S1 |€TeL IOk |TSWL |LiL |SL19 |es6 |vees  [l221(10vw  Jesst [swsz |vz's Jiie-ar
BESL |091 |£iv9 €TV (283 |Ob. |80SS  |626 (198 |oeit|6vee  |sowl |sscz |eo's Jots-91
LSE6 091 (9E9( )/BE (2484 |I6L |S8¥S |9001 6495 |eszr|etsy |irot |eooz |site [vie-zi
2689 J0S1 |S/65 fT0¥ (2529 |wis |Si25 |988 |ossw |2601|eese |sse1 |se2z les'v [ute-zi
8685 091 |ETES |11v (2295 [988 |€6(v |1v@ |Sk2w |6201|veEve |sw21 {s812 |18 |ots-21
80501 (091 feise Jede |1w06 |118 |896L |190T|v6ES |ieeT|661S Jocer je1sz foo'e |ete-m
6589 091 vB/S |66E |9/29 (069 0625 |S98 |BSo¥ |S901|w6ee feeer [2v22 los'y fete-m
roeom 091 |265¢ |Lob 19215 |2v9 [62ww |{B |8eeE |ese [so2e |isT1 |swoz 21 |ite-e
{52y f09T |E2Tv |ST¥ |S.9v f29 |€80v |65 |6€9€ |616 |Lv62 |vBOT |Ts6T fvs 2 |ots-g
OEVE J091 [S09E |81¢ |66Tv [809 |92¢€ |62¢ |eece |i8 [1042 |sto1 [ssst foo'z |6 #-8
0fe2 {091 (fBTE Jo2v |w28E (€65 |SeE |904 |20T¢ |Sve |sosz |296 |c1eT |esci e #-m
9512|091 |99s2 |e2v |18vE |o@s |981€ |SB9 |ve@z |918 [szez |vie |esi1 foz' i |i 4@
2129|091 |k1es |vee (2088 |is8 |20¢5 |sis |s10 000T|0TT¥Y |6921 |OLE2 JOO°¥ |8T#-¥
€2L€ |091 |9sef Joov |eger Joos |sTev  |e2s |2s 248 |9G1€  |LPOT |2902 5272 |vie-b
0832 1081 |/81€ JL0v |86Tv €4S |6ELE |8B9 |/96e |c2s |9si2 |66 |2261 85T |T1#-¥
vviz 091 |2@8z JEIv |BERE (€45 |LOSE |849 |€9T¢ 908 |oss2 |e26 6981 ez 1 |ors-v
L0BT 1081 |v9S2 |aTv |285€ |995 |892€ |#99 |oss2 Joes |towz |ees |[w0sT JoO'T |6 #-¥
«0% X .0Z SNWNT0D a311 UVNDS
p2E9  Joel |1e2s |12e [eovs |29 feevy |208 {1268 |266 [soze |tezt |wwel
585 JOET |evew JO1E |v20S |209 |Be2v |e8¢ ez [ove |ssoe  Jotzr {osit
L66F JOEU |O2ev |12€ |ovSy |9.5 |ees€ |91¢ jo6ee |eee |essz  Jootr [zasr
Ev8S JOET |204v  |20€ 905 Joss |9v2v  Jowe |2eee |ozs |esoe et |sout
Teer  JOET |01 Jo2e [€0Tv |ves |T16€ |e99 |etrre |eve |essz |z1o1 |e£st
LI9E  JOET |S2EE |82€ [224€ 8IS |122¢ _mmm 8982 |vlL |EVEZ |6EE6 |vE¥T
Zl62 JOET |T682 |TEE (216E |oOS |eT62 |S09 |o1sz |aes |2£12 foe8  |wIvT
L0v2 JOET |TpS2 |vEE |6B62 |SB¥ |0£02 |zes |eowz fooc |ves1 |e1e  |wser
0881 JOET (1122 [9€E (1692 |2iv |fvb2  |T95 |@122 |1i9 |oTer |es¢ |T0ET
12v1  JOET |Z68T @€e |fev2  |Tov |9522 |evs |osoz |ewe |aesr ezt |eszt
E1ES JOET |o6iv |6(2 [0GES |2ss |6esw  |s69 [120v  |ase ZIEE w211 (L4641
T12e Joel |6226 |v1E |ev6E |e6¢ |90ve |200 |ecoe foer |otsz zo6 |swst
22€2 Joel |25z Jeee [206e |aew (9162 |oes [ezsz [iea |os12 |ste |zewr
2561 JOET |v1E2Z |82€ |6wOE |i9v 1202 |ssS |ssv2 |sea |atoz e |isetr
ST oet ooz fuee |cic2 [esv o1s2  |avs |tezz |avs |zt |eee PRET
B .81 X .81 SNWI10D Q311 SHVNOS
Ocib 20T |91BE 12 |€S6E 105 [S2EE |€59 |s1e2 |vie |eov2 [reot |se2r fied
TETr  J201 |love |ec2 |6ise |ocv |9662 |s09 |sesz |ese |2ovz |oss |szan 56°S
eIsy  Jeol |sILe 9oz |voGE |18y |S2ee |829 |s162 fosr |vovz |esor |es21 ED° ¢
19ve 201 |l162 f1€2 |8S1E f9ev |81/2 |55 |eevz |ved |e661 |ese [1211 fesy
9506 J201 |s192 levz (€682 |12v |1ewe |ves |cozz |sks [eter |eos |ecor |is'c
€152 (201 (1922 |esz [vss2 |cov [v222 |sev [teeT |gos [ewst [tez |zzor fere
€v0Z 1201 |9/61 oSz 282z |68¢ (0202 1w |0281 |1is [€osT |ess |oue w2
2081|201 |90d1 (652 |1€02 thm TEBT  |osk |1991 |25 [E€1 Jowd |ece6 o1
(et 2ot (esvr f192 (98T [s9g [os91 |eew [sesT [e1s |oszr [ees [ses  |ee't
elvk  J201 |958E |64 |ZTTv  fisw |1vse  |ess |ecie fwer |essz 566 |0ZET |52°9
8692 1201 (viS2 |92z |/662 [oov |c292 |v6b |oeez |v09 |SwET ELL |W2IT |25°E
€961 J201 [1€02 J1v2 |T052 |ece |22 |osy |se6T |vss |assr 588 |LEOT |vw2
o991 201 |ozer Jas2 js2e2 face |50z |owv |iset Jees |zwst 8r8  |B00T |86°1
PRET J201 |68ST fS52 joot2 |woe |coeT |eew 21s1 fets |2zet ¥18  |I96 95°1
2601 f201 |zov1 |us2 6161 fuse |oser |2zv [i6sT [vos [szer |ess |ees  [ezcr
He d# | wé He L] W d W
peoy OHY | SHva
tepxy | B 241" %001 | £ %os A3 %52 de) xey
043,
4 wdpy e_tﬂ edp—youj ul W 5830§ ¢ u) fo3yswwds fiog
d 000°08 = 4 18d 000"y = %4 Aomsaps ou fsuwnjod jioyg |
«81 X8 SNWNTOD a3IL 3HYNDS |

76



Joseph Henry
Structural Emphasis

Hanagan, Advisor
April 10, 2006

Signal Hill Professional Center

“apys vopue) syl uo 1ioq u (jujed ssusjeq o) sseNs 4 95001 e3P 5 moooﬂ.
PUO “apis Uo|sua) oyl U0 510q u 181k 4 9605 SAIOPUL K 9605, “pIs LISUSY B U0 110q Uy Uersual osez seio3lpul G 960, (1)
|
121l Jo€2 [€L81T |119 [€S121 J2TT11{00T0T JOBET|L188 [JSOLT|¥OTL (9802 (L62v |2v'S |11#-02
80021 |0£2 |(BE0OT |229 [S0801 |0901|9£06 |(LOET|S¥EL |2651|09€9 [e061 |6kOF |Tv'¥ |OT#-02
2¢851 |0£2 [6BIET |¥09 |EEEET |L¥11|28601 |8SPT|E¥S6 J96/1|v1LL |B8E2E WSk |S2°9 w1481
ZELTT |OEZ |0910T |E19 (00907 |/£0T|1€68 |898271|928f |6951|80ed |ee81 |600v |E€E'v |1T#-91
1066 Joe2 [f268 €29 |o1s6 |eee |1018 Je22T|@11L |2ebT|€0L5 JTwil [96L€ |es € |ol#-91
L0271 JoE2 |SEe0T f865 |6STTT |ISOT|SkE6 JOOET|/028 |6651|9659 12561 |001v [63'v |vis-21
€r16 Jocz |o2ve |805 9906 |0L6 |SLLL |BL1T|€089 J2Ev1|61SS JO691 €9t [s2'€ |U1#-21
€08 JOEZ |EEwL |L19 [1€28 |IP6 |8ETL |EETIT|ZE€9 |BOET|SPOS |OBSI |22SE (59°2 |OT#-21
vesyl |oez |aso21 |ses |fec2t |esot|szsor |esei|ests |fisor|eses |11z |seev ss's et#-s
G6E06 |0E2 (1928 |E09 [EOT6 (b6 |GOB. |PSTT|16BS |20PT|6ESS L9971 |S29E JET'E |ri#-8
19v |ocz |evas |ote |aves |see |eses |sior|sses |sezi|ccev  feewt [weee [i1vz |Tie-s
21¥s  |ocz |oo0s |£19 |€20L |68 |€€29 |8KO1|6SSS |LS2T|¥2ky |6IVD |E¥2E |9L°'T [OT#-8
IvEy JOE2 |9925 029 [91¥9 J098 [9./5 [O101|viI5 |S121|901¢ JOSET |921E I6E'T |6 #-8
16v€ JOE2 |v99y 229 |6€65 |9¥8 |9T¥S |¥66 |0L8BF |JEBTT|ESBE /621 [2€0E JOI'T |8 #-8
0708 |0cZ |9608 |J18S |IvB6 |206 [viE® |/EOT|06EL JOEET|EBES w091 |628E [8L°2 |RI#-¥
vl |O€2 |€995 |£65 |22kL |LvE (95959 |L00T|6S8S |S02T|€2ik 200 |[BEE |95'T |vlé-¥
PEEE |OEZ [B99F |¥09 |2€w9 |/28 |018S |E/6 [8225 |OSUT|661v |¥621 [OBIE 80T |JUL#-¥
«¥% X .¥T SNNNTO0D G311 3HVNODS
1¥S0T |61 (2168 |21S |E¥T6 |26 |B19L |ESTT|6599 Jrivl1{2ieS |42LT |292E JS2°S  JOT#-0¢
16201 Jw61 |€698 |€0S [{¥6B 206 |{Lpl |PETT|EVSS JIGET|90ES |JETL1 [€22€ J9U°S  JTT#-97
S8 |¥61 |[294 |W1S |BB6L |E€98 |6V/9 |OLOT|€26S |EOET|6LLF |99ST |0SOE JO2'W |OT#-S91
65801 |v61 |E€L16 |68F [9EvE 916 |GEGL |LpTT|S489 |J12v1|LS5S JLLL1 |BG2E |BS'S |PId#-21
BE6L | V6T |BBIL _com €854 9€8 |0S¥9 |S201|5045 |vS21is08y |STST |se6z /'€ |U1#-21
€£89 |¥61 [92¢9 OIS |8vB9 |B08 [1685 |086 (2225 |I611[261v |SOVI [66i2 |ST'E |OT#-21
9v21 |¥61 |€5201 [9iv |B180T |PE6 1488 |T102T|v1&L JOOST|S¥29 |9€61 |LE¥E |19'9 |BI#-8
{108 |v61 (6969 L6V |T18L 118 [2{v9 |2001|BOLS |9221|819% |26vl (0882 |2L'E |PI#-8
2LlS |#61 |6995 |¥0S |€623 |€9. |vEwS |v26 |088y |OTIT|2¥6E |LTET |Iv92 |85°2 |TI#-8
SEBY |¥6T |210S 115 |T£4S 4L |EBOS |L68 |2ESP  JOBOT|SE3E |ww21 |9552 (01°2 {OT#-8
988 |¥61 |L0¥F |PIS 622G |B2. |9/9% |/98 |06Tv |SBEQT|9SEE |SLTU |SS¥2 |S9°'T |6 #-8
1E1E |v61 [£88€ 915 [€08F |¥IL |SSEV |Ev@ |616€ [90OT|€ET€ [2211 |wi€2 JTE'T |8 #-8
Z1TL |¥6T |0169 |8iy [8v28 |Ei( |E969 |66 |9ET9 |/STT|@66p |G2v1 |vPOE JIE'E ma:.w
SEZy |PBT |S9.v |PEY |P119 |81L |09€S |858 |68/¢ |TEOT|I6BE L0217 |TL92 |98°1 |vl#é-v
BE0E |¥6T [288€ |10G |9€2S .69 |669F (€28 |T€2F |286 |{OEPE 6110 |00SZ |62°1 |TLé-¥
5£52 |v6T |2€s5€ |L05 |o68y |269 |OEbr k18 |266E |896 |TT12€ |[€801 [SE¥Z “{SO°T |OT#-¥
We ¢ d# | we | a¢ a0 | W a0 | W
peal 2 e id OHY | Suve
Leixy| Bv 241" A4 %oo1 A} %05 £} %52 dey xey
o437
sdpy ujd wdpy-youj u) W ¢ 290, DI WWAS §1

0 A F) 19304 ¥ U1 |03 of

1sd 000'08 = 18d 000'y = °4 ADMSBPIS OU fSUWIN|GY |IOYS

«8C X »TT SNWNT0D a3iL JHVYNOS

77




Hanagan, Advisor
April 10, 2006

Signal Hill Professional Center

Joseph Henry
Structural Emphasis

Sample Footing Spreadsheet

LOADING

DL= 54
LL= 49
Pcn= 103
TL= 143.2
COLUMN

Cdx(big)= 20
Cdy(sm)= 20
Ratio= 1
FSexst= 3.333333
FOOTING SIZE

B= 8.577379
L= 8.577379

DIRECT SHEAR
q= 12.27709

TWO WAY SHEAR

328+q= 340.2771
Cdx+Cdy= 40
656+q= 668.2771
BL= 11664
CdxCdy= 400

WIDE BEAM SHEAR

Q= 1.767901
phivnL=  8.503388
phivnS=  7.763963

REINFORCEMENT

AsL= 0.436482
alL= 0.862745
MulL= 14.73865

<2?

<1647?

>?
>7?

<?

<?

g(given)= 5000
Pce= 54
Afootingexst= 36

*CHANGED FS TO 3.5

Bfinal= 9
Lfinal= 9
phi*4*(3000psi)*0.5

d= 7.441323
dfinalL= 8.625
dfinalS= 7.875
hfinal= 12
VL= 5.211626
VS= 5.322119
AsLfinal= 0.44
phiMn= 16.22338
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