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Table 5-1 Seismic Imporiance Factor

Seismic
Occupancy Importantce
Category Occupancy or Functions of Structure Factor, [

1. Essential facitities | Group |, Division 1 Occupancies having surgery and emergency ireatment arcas. 1.25

Fire and poiice stations. - ' i

Garages and shelters for emergency vehicles and emergency aircrafl.

Structures and shelters in  emergency-preparedness centers.

Aviation control towers.

Structures and equipment in government communication cenlers and other facilities required

for emergency response.

Standby power-generating equipment for Category | facilities.

Tanks or other structures containing housing or supporting water or other fire-suppression

material or equipment required for the protection of Category 1, 2 or 3 structures.
2, Hazardous Group H. Divisions 1, 2, 6 and 7 Occupancies and structures therein housing of supporting 1.25
facilites toxic or explosive chemicals or substances.

Nonbuilding structurcs housing, supporting or containing quantities of toxic or explosive

substances thal, il contained within a building, would cause that building to be classified as

a Group H, Division 1, 2 or 7 Occupancy. ’
3, Special occupancy | Group A, Divisions 1, 2 and 2.1 Occupancies. 1.00
structures Buildings housing Group E, Dn'u»tms 1 and 3 Occupancies with a capacity greater than 300

- studens.

Buitdings housing Group B Occupancies used for eollege or adult education with a capacily

greater than 500 students.

Group 1, Divisions 1 and 2 Occupancies with 50 or more resident incapacitated patients, bul

mt included in Category 1

Group I, Division 3 Occupancies.

All strictusés with an oceupancy greater than 5,000 persons,

Structures and cquipment in power- generating stations, md other public utility facilities ot

included in Catepory 1 of Category 2 gbove, and required for coptinued operation.
4. Standard Al structures housing oecupuncies or having functions ot listed i Category 1, 2 or 3 and S 4]
DCCUpanyy Giroup U Occupancy lowers, _ :

+ 5. Miseellaneous Group U Occupancies exyvept lor towers ; 100




Table 5-3. Seismic Coefficient Cy

- =
Table 5-4. Seismic Coefficiens ey s> (55

Selsmic Zone Faclor, Z

Soll Profile Type Z=0,075 Z=0.15 Z=02 Z2=03 Z=04
Sa 0.06 0.12 0.16 0.24 0.32N,
Sg 0.08 15 (.20 0.30 040Ny
Se 0.13 0.25 032 0.45 0.58N,
Sp 0.18 0.32 0.40 0.54 0.64Ny
Se 0.26 0.50 0.54 0.84 0.96Ny
S Site-specific geotechnical investigation and dvaamic site response analvsis shall be performed.

.1? C(L LT“J;D

Selsmic Zone Factor, Z
Soil Proflle Type Z = 0.075 Z=0.1% Z=0.2 Z=0.3 Z=04
51 0.0 0.12 0.16 0.24 0.32N,
Sp 0.08 0.15 0.20 03 D4DN,
Se 0.09 0.18 0.24 0.33 040N,
Sp {112 (22 028 .36 .44,
g 0.19 0.30 0.34 0.36 0,36,
8¢ Site-specific geotechnicol investigation und dynamic site response anulvsis shall be performel
= Voo i ‘% :-".: i( rf"f .\ i
Lo () s (S0 dda) ;‘.I_a\.&._thgji
Table 5-5. Soil Profile Types
| Average Soll Properties for Top 100 Feet (30 430 mm) of Soil Proflle
Soll Profile Soll Proflle Name/Generle | Shear Wave Veloclty, | Standard Peretration | Undrained Shear
Type Description feet/second (m/s) Test, (blows/foot) | Strength, psf (kPa)
5 Hard Rock > 5,000 |
(1,500)
S8 Rock 2,500 10 5,000 - -
(760 to 1,500)
Se Very Dense Soil and Soft Rock 1,200 to 2,500 >50 >2,000
(360 o 760) (100)
Sp Suff Soil Profile 6000 1,200 151050 100010 2,000
(180 to 360) (3010 100) -
S5 Soft Sail Profile < 600 <15 < 1,000
(180) (50)
% Soil Requiring Site-specific Evaluation




Table 5-2. Structural Systems

-

_: K f:.:_;'.u;

Basic Structural
System Lateral-Force-Resisting System Description R
1. Bearing wall system I. Light-framed walls with shear panels
2. Wood Structural panel walls for structures three stories or less 55
b All other light-framed walls 4.5
2. Shear walls
a. Concrete 45
b. Masonry 4.5
3. Light steel-framed bearing walls with tension only bracing 28
4. Braced frames where bracing caries gravity load
a. Sreel 4.4
b. Concrete b
¢. Heavy timber 2.8
2. Building frame system [1. Stee] eccentrically braced frame (EBF) 7.0
2. Light-framed walls with shear panels
a. Wood structural panel walls for structures three stories or less 6.5
b. Al other light-framed walls 5.0
3. Shear walls
a, Conerete 55
b. Masonry 55
4. Ordinary braced frames
a Stecl 5.6
b. Concrete 5.6
¢. Heavy timber 56
3. Special concentrically braced frames
& Steel 6.4
3. Moment-resisting 1. Special moment-resisting frame (SMRF)
frame system a. Steel B.5
b. Concrete 8.5
2, Masonry moment-resisting wall frame (MMREWF} 0.5
3, Concrete intermediate moment-resisting frame (IMRF) 55
4. Ordinary moment-resisting frame (OMRE)
a  Sreel 4.5
b. Concrete 3.5
3. Special truss moment frumes of steel (STMF) 6.5
4. Dual systems 1. Shear walls
a. Concrete with SMRF 8.3
b. Concrete witk steel OMRF 4.2
¢. Concrete with concrete IMRF 6.5
d. Masonry with SMRF 35
e. Masonry with steel OMRF 432
f. Masonry with conerete IMRF 4.2
g- Masonry with mosonry MMRWE 6.0
2. Steel EBF
a. With sieel SMRF 85
b. With steel OMRF 42
3. Ordinary braced frames &
8. Steel with stee] SMRF 6.5
b. Steel with sieel OMRF 42
c. Conerete with concrete SMRE 6.5
d. Concrete with concrete IMRF 4.2
4. Special concentrically braced frames
a. Steel with stee] SMRF .5
b. Steel with steel OMRF 4.2
5. Cantilevered column  |1. Cantilevered column elements 2z
butlding svstems
b. Shear wall-frame 1. Congrete 55
interaction systems _—
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Table 5-6. Seismic Source Type ,
IScismic Selsmic Source Definition
Source Maximum Moment | Slip Rate, SR
“Type Selsmic Source Description Magnitude, M (mm/year)
A Faulls that are.cag{uble of 'pmducmg large magnitude events and that have a M 370 RS
high rate of seismic activity.
| M210 SR<5
B | All faults other than Types A and C, H<1) SR>2
_ M2 635 $R<2
c ‘Faults tlnlarenfncapable of ;xocluemg largje Fugm!ude earthquakes and W<k R<2
. that have a relatively low rate of seismic activity.
r‘; NO.. k_:..-};l__')-'b
Table 5-7. Near-Source Factor N,
Closest Distance fo Known Seismic Source
SR < 3km S oiom Sk s 3 10km
A 1.5 1.2 10
B 13 10 10
10 ) 10
s Mg e
Table 5-8. Near-Source Factor Ny
Closest Distance to Known Seismic Source
RN < lkm $km 0kn T 1Skm
A 20 16 L 10
B L6 | 12 10 10
C 10 10 L0 10
| h3/4 AN T |
T . Ct h it L,u%/éﬁﬂ*_}b £ (_;uj..:ﬁ‘:-@;} gk “3"““5;—"?' =aly il 3308

0.035 for steel moment frames ‘)r‘;"-‘-""‘-’*;"uw ng %\3""55&.}5(;5‘ CEM%"‘M Yo 415__,_.‘,\,, ch&‘t-:..;’
uosﬁfurmmr:um:tfﬁmm L&L Zone1,2,3 5 q_}L.:.%, EPEN BML &MW\M A6 B
0.030for ecentric braced frames

0.020for allnther buidlings \5“*’ \d'“"‘"‘ q"rff «.:'hs\,sc-dah\_s,a_ﬁ Voss_yo L.mJ Lade '.\;_,;.M\u,‘ J‘-ah
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kgf

Dead Load = 550 -t b = 2750 kgf/m

kgf

Live Load = 200°%'/ 5+ 5m = 1000kgf/m

W = Wpeaq + 0.2Wpipe = 2750 + 0.2 » 1000 = 2950 <8/
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Frame Type Ordinary MRF
Zone Zone 3
Importance Factor
System R

System Omegal .
Phi(Bending) 08
Phi[Compression) 0.85
Phi[T ension)

Phi(Shear)
PhilCompression, Angle)
Consider Deflection?
Deflection Check Type
DL Limit, L /

Super DL+LL Limit, L /
Live Load Limit, L /
Total Lirnit, L/
Total--Camber Limit, L/
DL Limit, abs

Super DL+LL Limit, abs
Live Load Limit, abs

T otal Limit, abs

T otal--Camber Limit, abs
Pattern Live Load Factor
Stress Ratio Limit
Maximum Auto Iteration
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# 2*(2IPE20) 1*(2UNP8)

6 2*(2IPE18)+2*(2IPE20) 1*(2UNP8)

5 4*(2IPE20) 1*(2UNP8)

4 2*(2IPE18)+2*(2IPE22) 1*(2UNP8)

3 2*%(2IPE20)+2*(2IPE18)+2*(2IPE27) 1*(2UNP8)

2 4*(2IPE20)+2*(2IPE30) 1*(2UNPB8)
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2950 * 25/981 = 75.2 (Kg * S2/cm)

nmy; =11, =115 =

mg = 2950 * 15/981 = 45.1 (Kg * S2/cm)

m4:m5:

2950 * 5/981 = 15 (Kg * S*/cm)

m';r:mazmg:
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0

752 0

752 0

0

0
0

0
0

0O 752 0
0 451
0

0

0
0

0 45.1
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0
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0 451
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\ J
( 1
350406  -103949 0 0 0 0 0 0 0
-103949 195981 -92032 0 0 0 0 0 0
0 -92032 165543 -73511 0 0 0 0 0
0 0 =73511 146264  -72753 0 0 0 0
={ 0 0 0 -72753 143169 -70416 0 0 0 \
0 0 0 0 70416 135915  -65499 0 0
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det[[K] — w*[M]] =0 —

350406-752 w? -103949 0 0 0 0 0 0 0
-103949 195981.752 0% -92032 0 0 0 0 0 0
0 -92032 16554375207 -735]11 0 0 0 0 0
0 0 -73511 14626445102 -72753 0 0 0 0
0 0 0 -72753 14316945102 -70416 0 0 0 =()
0 0 0 0 -70416 1391545107 65499 0 0
0 0 0 0 0 -65499 130998-15w*  -65499 0
0 0 0 0 0 0 -65499  130998-15w%  -65499
0 0 0 0 0 0 0 -65499 65499152

: Wolfram Mathematica 7 1551 5 5 jloolazul b 563 alolae |> zuls

350406 - 75.2x*2 -103 949 ] i) ] 0 1] (1} 0
-103945  195981-75.2x°2 -92032 0 0 0 0 0 0
] =-52032 165543 - 75.2 x*2 =T3511 0 ] 1] 1] ]
] 0 -73511 146264 - 45,1 x*2 -72753 1] i} o 0
1] Sohre[Det[ 0 0 (] -72783 143165 - 45.1 x42 -70416 0 0 0 ] ul, x]
0 0 ] ] -T0416 135915 -45.1x*2 -65 459 1] 1]
] 0 [] i) 0 -E5499 130598 - 15x*2 -65 499 0
] 0 ] 0 0 0 -65 459 130998 - 152 -B5499
0 0 ] 0 0 0 (1] -65 459 65499 - 15x*2

ot {{X = -110,943), [x = -87.2443), [x=-T4.6117}, [x= -72.3975), (X =-58.1757}, {x=-49.3968), {x--36.4266),
[X = =23, 7416}, [X=-9.63378], [Xx=9.683379), (X = 23. 7416}, (X = 36.4266), [x - 49.3969], (X = 59.1757), (X = 72,3975}, (M= T4.6117), (X = 67.2443), (x = 119.943]}
..L:.rl.l dﬁ#ﬁam)ﬁéijﬁbmn@)a
W, = 9.63,w, = 23.74,0; = 3643 ,m, = 49.40 , w5 = 59.18

we = 72.40 0, = 74.61 ,wg = 87.24 ,0 = 119.94
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U3
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[[K] = w2[M]]|U5|=0,0, =9.63 =
U6
U7
U8
L[]9
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-103949 189007 -92032 0 0 0 0 0 0
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0 0 -73511 142082 -72753 0 0 0 0
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