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Abstract

Keywords: Reinforced Concrete Frame, Steel Frame, After Fire, Structural Member,

Seismic-Resistant Performance

The main objective of this research is to conduct an experimental study on the seismic
performances of reinforced concrete (RC) columns and steel columns after fire damage. In
order to investigate the changes in seismic resistance of RC column specimens and steel
column specimens after fire damage, the research team will transport the RC column and
steel column specimens to the Fire Experiment Lab of ABRI in Tainan to conduct the fire
tests for the RC column and steel column specimens first to simulate the high temperature
variations that the RC columns and the steel columns may be subjected to in the building
fires, and then transport them to the nearby Southern Laboratory of NCREE for the cyclic
loading experiments for the RC column specimens and steel column specimens with or
without fire damage. This study will also build two single-story and single-bay RC
experimental houses for the subsequent seismic research of RC framed houses after fire
damage. In addition, this study will first carry out the numerical simulations for the

single-story and single-bay RC experimental houses with or without fire damage.

Fires and earthquakes have been the main causes of damage and destruction to urban
buildings (including reinforced concrete and steel buildings). In recent years, ABRI has
focused on the fire experiments of members and structures of reinforced concrete (RC) and
steel buildings. The fire experiments and researches for the structural members and
subassemblages have been carried out systematically and have achieved fruitful results.
However, there is still a lack of research to discuss the seismic performance evaluation of
buildings affected by fire high-temperatures and damages. After a fire, the material
properties of a building are affected by high temperatures, which reduces the strength of
the building members (such as columns and beams) and also reduces the seismic resistance
of the building. So far, a systematic approach to evaluate the seismic resistance reductions
of post-fire buildings has not been established to address this important issue yet.
Therefore, in order to correctly evaluate the seismic resistance of buildings after fire
damage, and to provide correct information for the future seismic reinforcement of
buildings after fire damage, the study of structural seismic performance evaluation of
buildings after fire damage should be conducted first to provide the references of
fire-resistant and seismic- resistant design practices for buildings.
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The important findings of this research project are as follows:

(1) The yield stiffness and maximum strength of RC column members (dimensions:
0.3mx0.3mx1.2m, ordinary concrete) after fire damage are reduced due to fire damage
duration and axial compression. The strength drops by about 10%. The yield stiffness is
reduced by about 40%.

(2) This study uses OpenSees to establish numerical models for RC column members,
2D-RC frames and 3D-RC frame house specimens, which can analyze the strength and
stiftness of concrete and steel rebars and other mechanical behaviors including deflection,
shear and steel rebar slippage. The proposed numerical models of the specimens after fire
damage can reasonably analyze the stiffness reduction of ultimate strength, stiffness,
hysteresis loops and cyclic loadings.

(3) The RH250%x250x9%14 steel column specimen made of SN490B is air-cooled to
room temperature after being exposed to the high temperature of 900°C. When subjected
to 20% axial load ratio, its maximum lateral shear strength (seismic-resistant strength) is
on average 23.5% lower than that of the steel column specimen without fire damage. If it is
determined by 80% of the nominal shear strength of the steel column specimen, the Drift
Capacity is 4%, which meets the 4% requirement of our country's seismic code for
beam-to-column connections. However, if it is determined by the stricter limit of 90% of
the nominal shear strength of the steel column specimen, the Drift Capacity will be

reduced to 3%, which is worthy of our attention.

This project proposes two immediate strategies.

For the first immediate strategy:
After a reinforced concrete (RC) building is attacked by a fire, the concrete and steel
bars of its structural components and the beam-column connections are often changed due

to the high temperatures in fires, resulting in changes in the material and bonding capacity
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of the structural components and connections. As a result, the overall seismic resistance of
the building has decreased. We can use large-scale shaking table experiments on RC
framed buildings with and without fire damage to study the seismic performance of RC

framed building after fire damage.

For the second immediate strategy:

After a steel structure is damaged by a fire, the material changes due to the high
temperature and cooling method of the fire site, resulting in a decrease in the strength of
the component. The strengthening of the components and the beam-to-column connections
after the fire is often performed, and the fire damaged steel structure after strengthening
continues to operate. We can use the large-scale shaking table experiment for the steel
experimental building to study the seismic performance of the strengthened steel structure

after fire damage.
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2 B3 s damage2 F ot BATE R B e AR AT BB A S EE RE T
EF YA oSIp &7 S2p HRLDEPAESERER Y RS REH R
(strain hardening) > @ elp Z 4k 5 & "8 REF > e2p 54 5 o &' UBLY > § »

ES-F Y F
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UF SR L AT R (1/3)-4 SRR B R AR S SRR ]

DA
b=
5
ﬁ ($edp, ¥sZp (¥e3p, $53p)
4
($elp, $s1m murEeEiG
Ka
strain or defur'r:natiun
(Feln, §s1t)
($e3n, $33n) (§e2n, §sin

W 5- 8 Hysteretic Material #4431+ 2 4 BR¥ v R

(Silvia Mazzoni)

(2) & SR HE-EI(=)

ARZF IV HEMBRRE VTG A7 B HREINAS L EKERE 0 @
OpenSees p 2= 24k 55 Steel02 #1341+ > $29% Menegotto £ Pinto[60]4& &1 2 #-3] »
& Filippou % A [61]12 & > 7 A W4 X8 X R E w2 A i B2 58 - Steel02 1
ALtz W AT G A 0 EFw B E e A 1 (isotropic hardening) i #
RiEfE o doBl 590 PR foR a2 Bt Flovd Mg FFEARN A% -

S fpER o F R - P R RS AT R e
S ERID S A FERRTRE DRI S g A TR B A gk B
Blcip e A 52 8 R(B 597 EMAB) e fat i ) k2 B (BS99 P EM
BC) > 41 * b Fl3%d ¥ 104 fgdw 85 k2. ¢ F $2%i(Bauschinger effect) - 3 &
FER T drdle F RS ] o

H ¢ 4w 5 Steel02 2+ #7 F By » chgdict Fy & 45 8% K5k R TEO 3 4a &
Fhe SR D S AR E RIS WA L F 0 AT HY b=0.005 -
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NORMALIZED STEEL STRAIN, €*

B 5-9 Steel02 H3+ 2 B+ BBy 5 [61)

525 & 3R 58 3 2 i)

A SRR X hd B 0T 2T 2V g2 A B BURE A Y
% #e T pk (flexure-shear failure) ~ 3 4 g3 (shear failure) 2 2 He o' 3% (flexure
failure) o ot #b > BE A 47 5 7 & F 2 474K SL IR R e " RIS T R 24 SR
B st 2 R AR L F o A SR 2 B o 4 F ) 2R
AA AT EIR2ZEEY FREFD R ZERase ~F o H B RN

2R AT AT

(1) Hrehdm s if B

TR SRS N L e FA AN R AR TIREFER S
2R Y > e FR i 2 SSEM R (% () 5-10) - 3t OpenSees ® & *
B4 H bk + (Elastic Uniaxial Material):& 73k =_> 48] 5-11 > ¥ % * Elwood
4v Eberhard[8]:& & g 58 ¥ © & 3 8 4o(54 5-1) -
(3 5-1)

He U TR RS > 4% Elwood ¥ 4 [63]2 23K » 4o(38 5-2)3- § -

u=08yf, (34 5-2)
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pl

YERTIOS EOEa

R

ot B R (13)-4h 5 RS g e v T e Ritie g

(3 5-1)% (58 5-2)7 » d, = S dy SHRFLE JT 0 5 5 8578 RS R Elnex
Y DR T LRACR 5-120 VB EFEY F A4 R ES RURER
i 0.004 2_ 5 42(Mooos) &2 4p 55 "5 2. @y 2 L @8 o

M
A

A

Kslip

>
W 5-10 52 $opy 30
(273 FR2)

[
L

1E

stress orforce

|
. Ll .
strain or deformation

B 5- 11 Elastic Uniaxial Material 1+ 2 &+ B %8¢ % [72)
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$T% VIR RCHEREESS B2 i i

"_ll' l'.-l(}‘ x

sj‘.r
I=q

MA

.\/:,ﬂ N I’

» ¢

W 5-12 § sxcfed BREl,,, 7 X8 [64]

(2) ¥4 MB35

BRI ph? PERe 4 V28 E e BB AFEA Bz 38
grER FReEBATEAP P EAZ T4 AN R S
#£7 B3k (Flexure-Shear Failure)» 2_ #5 il w56 & € & "% > § w4 AT A P5>
% 5 R ABITST R 0 AR % B KU 4 0 B R 4 b B (AXial Failure) o
MR 4 2 4 BB %G 4ol 5-13 97T o

Elwood * Moehle[64]4 50 k% I € < % J 14 2 % 30 i 3 43848 ’fva:q
%ﬂ; /Fq‘é‘%wfﬂwﬁ{gi“4&*&5‘3":”)@4 b':?,%alvvﬁ._ mg[ﬁd; ﬁ’?ﬁvj
%Lmitxg"'v S Eﬁ.sp\:.a‘;%i'%ﬁ;f&ﬁmé@ = AL A (545-3)3 8 o

3 , 1 v 1P>1

S

L7100 a0 J 40 pr, T 100 (+ 5-3)

FP oL iz ER p
S afE S EEESD S ALE S
B A, R ¥R P

= Ay /(bxs) B4 G AL ST B ERR
vET RS S d SHLETR FOORER | SRR PR

’
LHKE 2 Bhi o

Elwood 2 Moehle[65]d &5 17 3|4t 3]id dhor BLIR PE b4 22 = & 2 B (%o
:‘lﬁfﬁlp‘ Pi%@ﬁii&p@‘}m% > & Aa/L? d (;T\“ 5- 4);"'—:% °

A, 4 1+ (tan 6)?
100 X 5.
A f.d tano
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B R ER(13)- R A S a e VT SR

e
e
{\7';‘
ﬁ:}
i
(\\
w:\\-

RS LS LR T T SRS BR PN E I
LK %5 65 A o

v
A
v, F------ .
: Koo
Kot
Vo f-- /- RN
A A > A
W] 5-13 % 4 o idgns 4 § &gt

(AF 3 FER)

* 3§ 2 i #7311945 Elwood - Moehle[64]¢ 50 f & 6% < 2 7 ki 55 1t
Z A SRR BENET ISR AT ERALRE Vi 5 A T4 %A Vi
2 80% - B 5-14 (Q): T B P A4 $752 han E T4 HE kT Y
42 WA o Aok YA %ﬁfiw%?ﬁ_%“':}‘%é 558 > T 4 EE F L L B 5-14 (b)
PP AF RLESA )T AR w AT BEFEEIT I BRLETER
ZF R ArET A B RF O HEY R TT 4 EE R f%:a @B 5-14 (b) &
Bl FORUIEMBERA ML 0 BF RSB 514 (B R BEAI R §H AT
JT%ﬁiFé’ﬁﬁ@éﬁ5mwﬁﬁﬁﬂﬁ’%*%@m&?¥4m&w
Tzt R T4 BUREE T R4 2R RSP RITEFE o

(a) (b) (c) (d)

Shear spring Beam-Column Total
response response response
v v \ A=A+ Ay

N Hysteretic
uniaxial material
model

B S-14 1883w ¥ 4 EF L 47507

(*F L ER)

B 5-15 5 % 4 55 Al bty w R iR o f T R A R R KT 2 Y
PR MR S e SR e FRt o TR T4 R LR LTS
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2

*

I=q

F VTR RCHERELS R B iR
P Ps $ 2 phri IR 24 Aa 0 12

B4 g pho pOR2Z MR XK B2
TR R K,y 4e(5 5-5) ¢
Shear spring Beam-Column Total
response response response
(A=A +Ap
. ; shear
} v —limit curve
A
[)
P i - axial
displacement at ' g limit curve
shear failure

displaccment at \"\ . A A, A

axial fatlure N T
forP=P, N—
m5 15 )‘Li‘r'g-ﬁh &den—rism
(#F 3 ER)
\Y
t n N
=—1_ ;X 5-5)
deg (}

A, —A,

ﬁﬂ’Wéﬁﬁﬁﬁ@?Jﬁﬁ’

PR RET AV, E
BV, 2 fr o 235 ACI R4

A S/ ET 4R
e
E

V, =V, +V, 7 5-6)
P
V. =0.53(1 f 'bd B
_Afd s
° s

d P 4 R

SRRl

BEM G T T ) RE BT RS RK 2R
HAF LR Kioad 77 8 T 4 BF T % K2R Koegs * 348 4r(5 5-9) »
1
K eg,s =( )_1 L 5_ 9
o K(;eg Kunload (} )
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N F R L e R PR (1/3)-- SRR R R Y T A R
e o R AFa PR RPATEREE S B FA PR E 4o(3Y 5-10) -

12EI,

unload —
L3

K (% 5- 10)

ANEAIIR T 4 A R M 2 %dkc o 3t OpenSees ¢ i * R E R A E
Fx g4 EE > BE M2 X BB Y Limit State Material #4421+ » 2 ¥ 14
TREFFAME EFRIT T ML+ F 8 % Shear LimitCurve % &8 % ¥
4 B3 d A EE - Limit State Material 44—+ £ Shear Limit Curve #1 3 ﬁi%] INEEES 4
iZdc# 5-2 %2 £ 5-3 -

4 5- 2 Shear Limit Curve %#

¥ A S8R S8 A S TH
curveTag | ¥ #3055 Fres T4 RtV
eleTag | @42 %4~ 3 %5 defType | €& & & & 1‘%’”3 ;‘
rho ¥4 G pf forType | T & & R L4525 7
fc P #F‘LJES % & (MPa) ndl S A4 2 & B 5L
b 1L A8 & A& (m) ndJ Y Adhid iR a g
h [ER A iﬂ“é)i(m) dof pd R
d H A YT G rTE A (M) perpDrin | 3+ & % = & ik J fhi
Fsw SRR S IR Y; AA delta WAL A
Kdeg TABRTEERRTEIDAR

(AP g KR
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IR VT TS RCHEFEREREF R2 BEHE
# 5- 3 Limit State Material %#

S A 7% S

matTag | H# %5

slp;elp | &t * vt & RABMPE T - BRORA rRE (D4 &2 2H)
s2p;e2p | et P w b e RAEMPE T - BERORS rRE(R 4 2 2B)
s3p;e3p | it e @ RAGEME S = BEORA oRB(E 4 2 28)
simjeln | & f 2 ot & RAGEME S - BRORA oRB(E 4 &2 28)
s2n;e2n | R f e b & BRAGEME Y - BRORS rRB(E 4 B B)
s3n;e3n | i el ¢ RMEPEY - BRORA FTrRE(R 4 B R)
pinchX | £ § @427 JE# (2 A)&7F 35 1+ 7]+

pinchY | £ f'iEAer 5+ (&4 £)&/F35 - 73

damagel | & 124F 3§ F1+

damage2 | i 4f § F1+

beta R EE R IRFPRIBRB S

curveTag | 8 .52 & S5
curveType MEEANA 5w ~2 FokT )

(*F?'L'Eﬁ)
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T s et A2 AR B R (13)—4h SRR S H A VT S AR
5.2.6 OpenSees ¥ 7 4% %

SR Z R A(BR)EF @ Ao Rl 516 A o A 4R B 2T e
4 252kN > Blw =4 5 3.7Tmm > SEis TR I iR R 0 e g%ﬁf?%‘? B IRAE T 2
R TETHIF R HEY BAR B &% AR E 119.7KN > =8 5 54mm s 1
B B HEY B R R PR T e R R SRR AL R
B2 W B g PR 4 T 3 404KN Rl A8 3 100.5mm i # 0k s o

A

PR G H Y Y R BB ARG g S SR T
vz HpliRE % > 74345 Scott & A [59]# 1 2 HCA (W 5-8) 0 R
A B Y B s B3 K115 8 o Rt S A8 A< R
X TACE 54 4 SR R licdo & B5-5 97 o d M4 SRR Y frrh R o SRR Y
{@ﬁﬁ%ﬁﬁﬁi%§’ﬁﬁ%1?&é&Wﬂlﬁwmm’%ﬂﬁ%*ﬁ%
poaEz B EH PR Y o pt s TS R E LTS FL R T4 T T
AT R RPN FAoAk 5-6 2 £ 570 d W ARSBEHA AT W E 4 55 R R
WREFRLET S AT %REB AP MEFEG 722 EPRAEE SR LB
%+ Kakavand[64]# 8 Limit State Material = # 2% > 121 1€ » 478 & 7 o

4

B
e ol

W

%&-
9
& =

7
~

160 : '
' J10 7 kN
54,0 mm
100
403 kN
100.5 mm
50 y 4

Load (KN)
o

26,5 kN
100.3 mm

<100

1150 kN
~40.1 mm I
| - . A

R | S
=120 -100 -80 -6

" ! " . | A
Q0 40 .20 0 20 40 60 80 100 120
Displacement (mm)

W 5-16 BF 24038 ¥ B

(*F L ER)
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# 5- 4 BF 348 Concrete0l 3} %%

W S & &
fpc(MPa) -28.4 -31.24
epscO -0.003 -0.004
fpcu(MPa) -8 -28.4
epsU -0.008 -0.008
(AL ER)

% 5- 5 BF #14¥ Steel02 4 #L $-#k

o S BF
Fy(MPa) 370.1
EO(GPa) 200

b 0.005

(*F L FER)

% 5-6 BF #4413 ¥ 4 ¥ Shear Limit Curve %#

SR TLE

Sl A

rho 0.0024
fc(MPa) 35.5

b(m) 0.2

h(m) 0.2

d(m) 0.16
Fsw(kN) 23.142

Kdeg(MN/m) -11.322

Fres(kN) 55.115

(FF 3 ER)
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U R S R R (U3)dh R SRR Y B AR

% 5-7BF #4413 % 4 38 Limit State Material %#
ki SRR T

slpyelp | #j» 12 o T4 PREGREE Y - B4 &
S2p; e2p | i » I S e e i
S3p;e3p | fj > ke 4 RPAGEE LS Z g i f
sin;eln | & > f w4 AR RS - B4 B
s2n; e2n 359,]% oot 4 PP AGEM Y - B B
s3n;e3n | f > f e T4 R P AGEPEE R 2 e g

5}

=
A
9

pinchX 0.5

pinchY 0.4
damagel 0
damage2 0

beta 0.4

(+F 5§ ER)

B8 199w W HOA] S Bk T F SR SRE A 1T 5 R Ao B 5-17 A 4T B
& 5 120.0kN> £2 325 & L) 5% & 119.7kKN 4p 384 5 0.21%-c 4" 4o R 304 »
% 5 ABTKN/Mm > 4452 % 5 5.18KN/mm » A %382 10.9% - B4 S 3 » it *
OpenSees I fix* < & © #T4 B gl s2IR 502 2L 05 S 0] 0 W ¢ A 74K 5
GRS S F L2 2RSS R 7 5 T A OpenSees W 2 A F AL ¢
AT R R R 2 RS
BF specimen
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120 | =

- ——n
- ~——
Sean
~

100 f 7 I i

-
-~
.~
~—
LT

80 !

60l 4 |

Load (kN)

40 b

20

Experiment |
----- Simulation

0

0 10 20 30 40 50 60 70 80 90 100
Displacement (mm)

B S-17BF R %%#EA 115 %

(FFfER)
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*

I=q
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R & 3 RARA AR

> 47 548 OpenSees ¥4 41 ~ 2D 17 &7 3D 428 524
RABLEFELIFTUTAZIAZHHADNETE 2L FHPN FUEN 2
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[3: A
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g% 1S0834 2

wpE2 D HEEFMETE R 2 Hd A4T o PR A TH AL W E A
F 182 B A A AT IR AR A LI o
#58 Y3 pAe ﬁ()
P BRIE P 1l 52k 3w
phd ot 0.1
be B PR £ 60 4 48 120 4 48
(*F 3 )
%59 YIURMLRRLSIT(D)
F B IEP $ 1% $ 28 5 3w
fhd vt 0.1 0.2 0.3
dogh 35U #
F B IE P 4= %5 ¥ 6=
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ded N 1SO834 » 120 4 48 % L 1t p¥
(*F3 ER)
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VS R B R TR (13)-4 SRR S S R T e R Y

% 510 VI RB/LBRAELSIT(E)

TP F % k¥ B CHYO063 iplob & & 3 £ 4eig
XA g 60 £
(*F 3 FR)

532 e FR A7

_£ﬁ$ﬁhk@i%aE&ﬁ%bﬁ%W%ﬁ?ﬂ%ﬁﬁﬁi%&iké
ZEBEAGR AR BAAGRIZ LR A XE - B ETRIBHL
Prof TR F 2 e RAHREL G FAAGET ¥V iEBEHR A
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AP FPERER SR ONTEE R BAE A A FIERR VEREHR

SRR BRITR O SE AT EY PG B AR EA TR E A R
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i}

A

AF Y2 GH SN HEY R E R A 4% Eurocode2[68]-Annex A Figure
All 7] Al4> B 3 & 30x30cm 2 4k §5 70 5% 3 %75 % 30-60-90~120 4 4 1SO834
R M2 ERAL Rl ATy 8 * 20 CNS12514 |z L i 2 pF 4 1SO834
z. 2w R Fpt 30x30cm 2 T ] EA R Y RE FEIMTT L FEME R %

% o fRm Eurocode2[68]# 2. X LS ¥re X EMBlEAF N3 120 448 0 F)
ii%S&l‘ﬁ%AﬁmﬂfﬁﬁK%ﬁﬁd AT 2 BB % b 120
ks AT 180 A 4ER VHEPEZ FEMB ARATRA 1T o B 5-18 T B 5-21 3
Eurocode2[68]4: iz 1/4 %rd ;B B A B o 2+ 1/4 %75 £ R AR7 e

< .
AN

=1
¥

ARG ERAGR TTMER RN FRITEFEN > B A G E L
.1%§%a£§9ﬁﬁbﬂ%¢P§%mmﬁidﬂphxaﬁaﬁkﬁﬁjig
¢ BAGAIT ZRE2ZE5 A R EFEFLA LA TERESS B

T B SR R TR BN A SR ARE
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M52000442 YuapEXER

B 5-1960 » 48 L pFr B AR
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HERE
120 11 "}r —\ 1 \*T' [
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B 5211204042 ViR ER

5.3.3 HL LR A

PR NP g RIEROF KRS N RARR DR 2R ST
Eurocode2[68].4 2 p &= A5 & AN[69] L = R #rdk ie 2 HL3 BR 47 5 - A&
BRI EE LR SO BE 2 F R VRIS AR
SRR 2 % Eurocode2[68]er AN[69]2 8 B S 2 1 i @ BES
AN ez TR L B ER  F AR AL EER T AN L =
Blze FTA > 175 MR % VS s ik dy o & 5-11 &2 & 5-12 %~ p AIJ[69] » £
5-13 ¥2 % 5-14 ##P~p Eurocode2[68] > r1— F A 5 B IR B H il 24T S o
BRE AT B AR AT AP L T S 2R XA PR RARARR A 4T e

151



N s A2 SR R GER(13)4n SRR e v T e RN

#5-11AD ¥ EP TR HRREI-ERHERIEFTRI

T(°C) Condition 20 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
Hot 1.00 | 0.80 | 0.97 | 094 | 0.85 | 0.66 | 0.51 | 0.39 | 0.15

Residual | 1.00 | 0.94 | 0.87 | 0.80 | 0.64 | 0.48 | 0.32 | 0.16 | 0.00
Hot 1.00 | 1.00 | 1.10 | 1.47 | 1.84 | 221 | 258 | 295 | 4.30

Residual | 1.00 | 1.00 | 1.00 | 1.38 | 1.76 | 2.14 | 252 | 2.90 | 3.28
Hot 1.00 | 0.80 | 0.68 | 0.57 | 045 | 0.35 | 0.25 | 0.15 | 0.075

Residual | 1.00 | 0.85 | 0.70 | 0.50 | 0.30 | 0.15 | 0.08 | 0.04 | 0.00

Tensile strength ratio Hot 1.00 | 096 | 0.89 | 0.79 | 0.66 | 0.50 | 0.32 | 0.25 | 0.22

(*F L FR)

Comp. strength ratio

Strain ratio at peak stress

Elastic modulus ratio

4 5-12 AlJSD345 & 51 R H AL TR 1 &
T(°C) Condition 20 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
Hot 1.00 | 093 | 092 | 0.82 | 0.76 | 0.65 | 0.41 | 0.25 | 0.10
Residual | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 0.88 | 0.86
Hot 1.00 | 094 | 1.02 | 1.04 | 091 | 0.65 | 0.37 | 0.22 | 0.08
Residual | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 0.96 | 0.87 | 0.88

Yield. strength ratio

Tensile strength ratio

Proportional limit ratio Hot 1.00 | 1.00 | 091 | 0.83 | 0.75 | 0.58 | 0.42 | 0.10 | 0.05
S
(+F § )
% 5-13Eurocode2 ¥ £ # FH HREI -ERAHALT R 3
T(°C) Condition | 20 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
Comp. strength ratio Hot 1.00 | 1.00 | 095 | 085 | 0.75 | 0.60 | 0.45 | 0.30 | 0.15
Strain at peak stress Hot | 0.003 | 0.004 | 0.006 | 0.007 | 0.01 | 0.015 | 0.025 | 0.025 | 0.025
Ultimate strain Hot 0.02 | 0.023 | 0.025 | 0.028 | 0.03 | 0.033 | 0.035 | 0.038 | 0.04
(+F % )
# 5-14 Eurocode2 # g R4k 52 -E R H BT R 1 F
T(°C) Condition | 20 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
Yield. strength ratio Hot 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 078 | 047 | 023 | 011
U'“martaetis:e”gth Hot 1.00 | 1.00 | 081 | 061 | 042 | 036 | 018 | 0.07 | 005
Elastic modulus
e Hot 1.00 | 1.00 | 0.90 | 0.80 | 070 | 060 | 031 | 0.13 | 0.09
e
(27 ) E 72)

534 ¥ £ LT A4 4

*F Y AA 2L AFEF VT Sl IERAE 1 835N
R ER "’t’ﬁﬂ‘ PRS- KRTARVTRRZ é‘é«"’%ﬁ%p#w]fé

=7 VIEPEILE phd vt 2 BB HCA] 0 A R G AT e wwéﬁa%
£ IR LA pE2 B HEY IR T R R R CRETG R I B ot iR 2
BREG FHEY TN A FR RO ML EAFL ,m)im—ra%é’:

BIER s WV A RIS A S e o
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(1) 500 B %R 4%

*i%“ﬁﬁﬁééﬁﬂﬁﬁﬁﬁi%%%%m’% Eﬁﬁﬁy‘%%@Wﬁ
Fartr - G Eurocode2[68]ﬁi—ti1 0B % ESE

500 R 2R R RET TR 2B A2REETRRAE A HES 500 B
FOEMPN 2R PG B EFRR o ¥ - 5 f v Eurocode2[68]4% k-2 #rwm
FEAB M FRIZTFEREIERATCZFZERT AL BEFREST Z RAE
PERFFFZEABERGSFRRAZERE BB "200 R ®RFETEHZ
TE B S 2 FR T E L AR e

B LA 5 500 & F R &2 2 A 477042 o Eurocode2[68]-Annex B ¥ 3k -
53ty 20 24 “500°C isotherm method” » H A& 7 & 5 @ S A2 Bt
AR RALEHES 500 B2 RS o Bk H ‘E}%M{fﬁ&;’i FE oD H B
2 R PIEFH R k2 5 R R M e M P R WROIR GRS o 4 5
XBRZBEITREMNGT Y T EH 32T £ Bl4c-B 5-22- @ Eurocode2[68]-
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262 ABHYWELEIEAREB LTI RAR

FRRER S

Interstory Drift | Shear Force Vi (kN) |  V'i/ V max
+0.20% 26.33 0.13
+0.30% 42.96 0.22
+0.40% 59.78 0.31
+0.50% 79.26 0.40
+0.75% 123.91 0.63
+1.00% 151.02 0.77
+1.50% 168.02 0.86
+2.00% 180.79 0.92
+3.00% 193.13 0.99
+4.00% 195.73 1.00
+5.00% 160.59 0.82
+6.00% 140.44 0.72
+7.00% 107.52 0.55

(273 FRZ)

263 ABMTLEARCBLZ T %R

Interstory Drift | Shear Force V'; (kN) V!V ax
-0.20% -26.63 0.14
-0.30% -42.32 0.22
-0.40% -58.21 0.30
-0.50% -76.77 0.40
-0.75% -114.51 0.60
-1.00% -139.57 0.73
-1.50% -167.65 0.88
-2.00% -178.70 0.93
-3.00% -191.20 1.00
-4.00% -171.20 0.90
-5.00% -152.45 0.80
-6.00% -135.61 0.71
-7.00% -105.84 0.55

(FF 3 ER)
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U F S R R AR TR (1/3)m SRR R VT A AR

264 REWWLEIEAFESLE2T4 %R

Interstory Drift | Shear Force Vi (kN) |  V'i/ V nax
+0.20% 27.23 0.10
+0.30% 44.88 0.17
+0.40% 61.44 0.23
+0.50% 80.71 0.30
+0.75% 127.61 0.48
+1.00% 163.30 0.61
+1.50% 198.41 0.74
+2.00% 222.22 0.83
+3.00% 248.20 0.93
+4.00% 262.31 0.98
+5.00% 268.25 1.00
+6.00% 231.00 0.86
+7.00% 203.85 0.76

(273 FRZ)

265 RBEWNLIAEAFEBL2TI A

Interstory Drift | Shear Force V'; (kN) Vi/V max
-0.20% -31.14 0.12
-0.30% -50.53 0.19
-0.40% -66.42 0.25
-0.50% -88.47 0.34
-0.75% -135.89 0.52
-1.00% -169.59 0.65
-1.50% -203.98 0.78
-2.00% -225.24 0.86
-3.00% -248.04 0.95
-4.00% -261.21 1.00
-5.00% -241.62 0.93
-6.00% -194.45 0.74
-7.00% -169.35 0.65

(#7 3 F2)
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TR L B R R (1) 5 R GE $ R U SRR

66 ABMICREMLAT-BLEE

saag LR
0.9Vy, 0.8Vpa
AR 3% 4%
R :#%8 6% 7%
(%7 § H52)
%67 SEFWUNELERTEHBLBLELTIRRERRITRES
Interstory Drift AE éhear Force (kI\;) myr Ry
+0.20% 26.33 27.23 -0.03
-0.20% -26.63 -31.14 -0.14
+0.30% 42.96 44.88 -0.04
-0.30% -42.32 -50.53 -0.16
+0.40% 59.78 61.44 -0.03
-0.40% -58.21 -66.42 -0.12
+0.50% 79.26 80.71 -0.02
-0.50% -76.77 -88.47 -0.13
+0.75% 123.91 127.61 -0.03
-0.75% -114.51 -135.89 -0.16
+1.00% 151.02 163.30 -0.08
-1.00% -139.57 -169.59 -0.18
+1.50% 168.02 198.41 -0.15
-1.50% -167.65 -203.98 -0.18
+2.00% 180.79 222.22 -0.19
-2.00% -178.70 -225.24 -0.21
+3.00% 193.13 248.20 -0.22
-3.00% -191.20 -248.04 -0.23
+4.00% 195.73 262.31 -0.25
-4.00% -171.20 -261.21 -0.34
+5.00% 160.59 268.25 -0.40
-5.00% -152.45 -241.62 -0.37
+6.00% 140.44 231.00 -0.39
-6.00% -135.61 -194.45 -0.30
+7.00% 107.52 203.85 -0.47
-7.00% -105.84 -169.35 -0.38
(AL ER)
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Y ook TR B4 0 EQYP(E #ew) s EQYN(f #ew) o
£330 B4 EQV ) HHRAFPE -

CASE1  14*DL

CASE2  14*DL+17*LL

CASE3  14*DL+10*LL

CASE4  105*DL+1.275*LL+1.0*EQXP+0.3*EQV

CASE5  105*DL+1.275*LL+1.0*EQXP-0.3*EQV

CASE6  105*DL+1.275*LL+1.0*EQXN+0.3*EQV

CASE7  1.05*DL+1.275*LL+1.0*EQXN-0.3*EQV

CASE8  105*DL+1.275*LL+1.0*EQYP+0.3*EQV

CASE9Q  105*DL+1.275*LL+1.0*EQYP-0.3*EQV

CASE10  1.05*DL+1.275*LL+1.0*EQYN+0.3*EQV

CASE1l  105*DL+1.275*LL+10*EQYN-0.3*EQV

CASE12  105*DL+1.275*LL+0.3*EQXP+1.0*EQV

CASE13  1.05*DL+1.275*LL+0.3*EQXP-1.0*EQV

CASE14  105*DL+1.275*LL+0.3*EQXN+1.0*EQV

CASE15  105*DL+1.275*LL+0.3*EQXN-L0*EQV

CASE16  1.05*DL+1.275*LL+03*EQYP+1.0*EQV

CASE17  105*DL+1.275*LL+0.3*EQYP-L.0*EQV

CASE18  105*DL+1.275*LL+0.3*EQYN+1.0*EQV

CASE19  1.05*DL+1.275*LL+0.3*EQYN-L.0*EQV

CASE20  0.9*DL*10*EQXP+0.3*EQV

CASE2L  0.9*DL*10*EQXP-0.3*EQV

CASE22  0.9*DL*LO*EQXN+0.3*EQV

CASE23  0.9*DL*1.0*EQXN-0.3*EQV

CASE24  0.9*DL+10*EQYP+0.3*EQV

CASE25  0.9*DL*10*EQYP-0.3*EQV

CASE26  0.9*DL*L0*EQYN+0.3*EQV

CASE27  0.9*DL*10*EQYN-0.3*EQV

CASE 28 0.9*DL+0.3*EQXP+1.0*EQV
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CASE29  0.9*DL*0.3*EQXP-1.0*EQV
CASE30  0.9*DL*0.3*EQXN+1.0*EQV
CASE31  0.9*DL%0.3*EQXN-1.0*EQV
CASE32  0.9*DL%0.3*EQYP+1.0*EQV
CASE33  0.9*DL+0.3*EQYP-1.0*EQV
CASE 34  0.9*DL%0.3*EQYN+1.0*EQV
CASE35  0.9*DL%0.3*EQYN-1.0*EQV
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ETABS
Extended Three Dimensional Analysis of Building Systems
NONLINEAR Version 6.22
Copyright (C) 1983-1998
COMPUTERS AND STRUCTURES, INC.
All rights reserved
This copy of ETABS is for the exclusive use of
SHIH. CHIEN-TAT Civil Associates
Unauthorized use 1s in violation of Federal copyright laws
It 1s the responsibility of the user to verify all

results produced by this program
26 Feb 2020 21:53:16
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PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

JOB CONTROL

NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF

NUMBER OF

NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF

[INFORMATION

PROPERTIES FOR COLUMNS-------------

PROPERTIES FOR BEAMS-
PROPERTIES FOR FLOORS
PROPERTIES FOR BRACES
PROPERTIES FOR PANELS

&

Hmt B AL 7R (U3)—4w 55 R R 2 g e L AR AT

d
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Wit RCHE% AP EA 93§

NUMBER OF PROPERTIES FOR SUPPORTS/LINKS------ 0

CODE FOR STATIC LATERAL ANALYSIS------------- 1

CODE FOR DYNAMIC LATERAL ANALYSIS------------ 0

CODE FOR STRUCTURE TYPE----------cecmomeaao 0

CODE FOR P-DELTA ANALYSIS -------coommeaooo 0

CODE FOR FRAME JOINT STIFENESS MODIFICATION-- 2

CODE FOR FRAME SELF WEIGHT LOAD CONDITION---- 1

CODE FOR TYPE OF UNITS-------ccmmmmemae oo 2
GRAVITATIONAL ACCELERATION---------comomo-- 0.9800E+01
EIGEN CONVERGENCE TOLERANCE---------------- 0.1000E-03
EIGEN CUTOFF TIME PERIOD------------------- 0.0000E+00
P-DELTA FACTOR-------cmmmm e e oo 0.1000E+01
SECTION PROPERTIES FILE---------ccmoemaaa- AISC.PRO
SHIH. CHIEN-TAI Civil Associates PAGE
3

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

STORY MASS TYPE NUMBER- - - - - <- < <c - o commmmem 1
NUMBER OF MASS SEGMENTS-------------------- 1
MASS SCALE FACTOR---=--==--=c-z-czmmzomcan- 0.102E+00

SEGMENT SEGMENT

TYPE MASS XC YC BB DD ANGLE
RADIUS

(X1) (YD) (X2) (Y2) (X3)
(Y3)
RECT 1.449E+02 1.75 1.75 3.50 3.50 90.00

CALCULATED DIAPHRAGM MASS PROPERTIES

DIAPHRAGM MASS------cmmmmm i 1775.00

MASS MOMENT OF INERTIA---------ccmemmoaeao 0.362E+04

X-ORDINATE OF CENTER OF MASS---------------- 1.75

Y-ORDINATE OF CENTER OF MASS---------------- 1.75

SHIH. CHIEN-TAI Civil Associates PAGE
4

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

STORY MASS TYPE NUMBER- - - - - << <c - < commmme- )
NUMBER OF MASS SEGMENTS-------ccoccnmmemmnn- |
MASS SCALE FACTOR- - -- - - - - - -=cmemmommammeo 0. 102E+00

SEGMENT SEGMENT
TYPE MASS XC YC BB DD ANGLE
RADIUS
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)

(X1) (YD)
(Y3)
RECT 1.449E+02 1.75 1.75

CALCULATED DIAPHRAGM MASS PROPERTIES

DIAPHRAGM MASS- - - - - == m e mmmee e
MASS MOMENT OF INERTIA---------------==---
X-ORDINATE OF CENTER OF MASS--------------
Y-ORDINATE OF CENTER OF MASS--------------

SHIH. CHIEN-TAI Civil Associates
5

PROGRAM: ETABS/FILE: \090211C\AOn . EKO

/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

STRUCTURAL STORY DATA . . .

STORY STORY NUMBER OF
LEVEL HEIGHT DIAPHRAGMS
RFL 3.50 1
3FL 3.50 1
2FL 3.50 1

SHIH. CHIEN-TAI Civil Associates
6

PROGRAM: ETABS/FILE: \090211C\AOn . EKO

/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

DIAPHRAGM MASS DATA

STORY DIAPHRAGM MASS ~ DIAPHRAGM
DIAPHRAGM
LEVEL NUMBER TYPE MASS
Y-M
RFL
1 1 1775.000
1.750
3FL
1 2 1775.000
1.750
2FL
1 2 1775.000
1.750

SHIH. CHIEN-TAI Civil Associates
7

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE
DIAPHRAGM EXTERNAL STIFENESS DATA

264
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(X2) (Y2) (X3)
3.50 3.50 90.00
1775.00

0.362E+04
1.75
1.75

DIAPHRAGM
MMI

0.3624E+04

0.3624E+04

0.3624E+04

DIAPHRAGM

X-M

1.750

1.750

1.750
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PAGE
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STORY DIAPHRAGM DIAPHRAGM  DIAPHRAGM  DIAPHRAGM

LEVEL NUMBER K-X K-Y K-R
RFL
1 0.0000E+00 0.0000E+00 0.0000E+00
3FL
1 0.0000E+00 0.0000E+00 0.0000E+00
2FL
1 0.0000E+00 0.0000E+00 0.0000E+00
SHIH. CHIEN-TAI Civil Associates PAGE
8

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

MATERIAL PROPERTIES

ID TYPE ELASTIC ~ POISSONS UNIT UNIT COEFF OF
MODULUS RATIO WEIGHT MASS ~ EXPANSION

1 C 0.2190E+10 0.1700 0.2400E+04 0.0000E+00 0.0000E+00

2 W 0.2190E+10 0.1700 0.0000E+00 0.0000E+00 0.0000E+00

3 C 0.2190E+10 0.1700 0.0000E+00 0.0000E+00 0.0000E+00

4 0 0.2190E+10 0.1700 0.0000E+00 0.0000E+00 0.0000E+00

MATERIAL PROPERTIES FOR DESIGN

1D TYPE FY FC FYS FCS FBMAJ FBMIN
1 C 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2 W 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3 C 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SHIH. CHIEN-TAI Civil Associates PAGE
9

PROGRAM: ETABS/FILE: \090211C\AOn . EKO

/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

SECTION PROPERTIES FOR COLUMNS

SECTION MAT MAJOR MINOR FLANGE WEB
ID TYPE ID DIM DIM THICK THICK
1 RECT 1 0.300 0.300 0.000 0.000

SECTION PROPERTY REDUCTION FACTORS FOR COLUMNS

TORSION MAJOR MINOR
ID J I I
1 1.000 1.000 1.000

ANALYSIS SECTION PROPERTIES FOR  COLUMNS
AXTAL MAJOR MINOR TORSION MAJOR
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MINOR
1D A AV AV J I
I
1 0.090 0.075 0.075 0.1141E-02 0.6750E-03
0.6750E-03
SHIH. CHIEN-TAI Civil Associates PAGE
10
PROGRAM: ETABS/FILE: \090211C\AOn.EKO
/ 3FL R.C. BUILDING
/ OPH/3FL/0BASE
SECTION PROPERTIES FOR BEAMS
SECTION MAT DEPTH DEPTH BEAM FLANGE
WEB
ID TYPE 1D BELOW ABOVE WIDTH THICK
THICK
1 RECT 1 0.500 0.000 0.250 0.000
0.000
SECTION PROPERTY REDUCTION FACTORS FOR BEAMS
TORSION MAJOR MINOR
1D J I I
1 1.000 1.000 1.000
ANALYSIS SECTION PROPERTIES FOR  BEAMS
AXTAL MAJOR MINOR TORSION MAJOR
MINOR
1D A AV AV J I
I
1 0.125 0.104 0.104 0.1788E-02 0.2604E-02
0.6510E-03
SHIH. CHIEN-TAI Civil Associates PAGE
11

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

FRAME CONTROL INFORMATION

/ FRAME1

FRAME ID NUMBER- - - - cmc o cmm e oo ee e e 1
NUMBER OF COLUMN LINES----cccmooooooooo oo 4
NUMBER OF BEAM BAYS--c-ccocooooooo oo 4
NUMBER OF FLOOR BAYS- - - ---ncnnnmnmmenmnn 0
NUMBER OF JOINT LOAD PATTERNS-------------- 0



Wit RCHE% AP EA 93§

NUMBER OF BEAM SPAN LOAD PATTERNS---------- 8
NUMBER OF FLOOR SURFACE LOAD PATTERNS------ 0
CODE FOR JOINT DATA------mmmmmmmea e - 0
MAXIMUM NUMBER OF BRACE ELEMENTS----------- 0
MAXIMUM NUMBER OF PANEL ELEMENTS----------- 0
MAXIMUM NUMBER OF LINK ELEMENTS----------- 0
MAXIMUM NUMBER OF LOADS PER BEAM SPAN------ 4
COLUMN LINE COORDINATES AND ORIENTATIONS
COLUMN X-ORD Y-ORD ANGLE
1 0.000 0.000 90.00000
2 3.500 0.000 90.00000
3 0.000 3.500 90.00000
4 3.500 3.500 90.00000
BEAM BAY CONNECTIVITY DATA
BAY 1-COLUMN J -COLUMN I-END DROP BAY LENGTH
1 1 2 0 3.500
2 3 4 0 3.500
3 1 3 0 3.500
4 2 4 0 3.500
BEAM SPAN LOADING PATTERNS
ID NCON W1/L1 W2/L2 W3/L3 W4/L4
1 3 430.00000 0.00000 0.00000 0.00000
0.000 0.000 0.000 0.000
LOAD DIST
VALUE
1 -0.25
488 .00
2 -0.50
408.00
3 -0.75
488 .00
SHIH. CHIEN-TAI Civil Associates PAGE
12
PROGRAM: ETABS/FILE: \090211C\AOn.EKO
/ 3FL R.C. BUILDING
/ OPH/3FL/0BASE
BEAM SPAN LOADING PATTERNS
ID NCON W1/L1 W2/L2 W3/L3 W4/L4
2 3 0.00000 0.00000 0.00000 0.00000
0.000 0.000 0.000 0.000
LOAD DIST
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VALUE

596.00
498.00
596.00

VALUE

216.00
180.00
216.00

VALUE

488.00
408.00
488.00

VALUE

540.00
451.00
540.00

VALUE

596.00
498.00
596.00

- EOERR
3 660.
3 0
3 430.
3 0
3 660.
3 0

00000
0.000

.00000

0.000

00000
0.000

.00000

0.000

00000
0.000

.00000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000

268
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0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000
0.000

0.00000

LOAD

LOAD

LOAD

LOAD

LOAD
1
2
3

DIST
-0.25
-0.50
-0.75

DIST
-0.25
-0.50
-0.75

DIST
-0.25
-0.50
-0.75

DIST
-0.25
-0.50
-0.75

DIST
-0.25
-0.50
-0.75



Wit RCHE% AP EA 93§

0.000 0.000 0.000 0.000
LOAD DIST
VALUE
1 -0.25
216.00
2 -0.50
180.00
3 -0.75
216.00
INPUT AND/OR GENERATED COLUMN PROPERTY TYPES
LEVEL 1 2 3 4
RFL 1 1 1 1
3FL 1 1 1 1
SHIH. CHIEN-TAI Civil Associates PAGE
13

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING

/- OPH/3FL/0BASE

LEVEL 1 2 3 4

2FL 1 1 1 1

INPUT AND/OR GENERATED COLUMN PINS (MAJOR/MINOR)
DATA FOR THIS OPTION IS ALL O

INPUT AND/OR GENERATED BEAM PROPERTY TYPES

LEVEL 1 2 3 4
RFL 1 1 1 1
3FL 1 1 1 1
2FL 1 1 1 1

INPUT AND/OR GENERATED BEAM PINS (MAJOR/MINOR)
DATA FOR THIS OPTION IS ALL O

INPUT AND/OR GENERATED BEAM I-END FLEXIBILITY
DATA FOR THIS OPTION IS ALL O

INPUT AND/OR GENERATED BEAM J-END FLEXIBILITY
DATA FOR THIS OPTION IS ALL O
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INPUT AND/OR GENERATED BEAM LOADS ... LOAD CONDITION I

LEVEL 1 2
RFL I 1
3FL 3 3
2FL 3 3

3 4

5 5
T
T

INPUT AND/OR GENERATED BEAM LOADS ... LOAD CONDITION II

LEVEL 1 2

RFL

3FL

2FL
SHIH
14

2 2
4 4
4 4
. CHIEN-TAI Civ

Civil

3 4
6 6
g8 8
g8 8
Associates

PROGRAM: ETABS/FILE: \090211C\AOn . EKO

/
/

3FL R.C. BUILDING
OPH/3FL/0BASE

INPUT AND/OR GENERATED BEAM LOADS ... LOAD CONDITION III

LEVEL 1 2
RFL 2 2
3FL 0 0
2FL 4 4

3 4
6 6
0 0
8 8

SUMMATION OF FRAME LOADING (VERTICAL DOWNWARDS)

LEVEL ~ /---mmmm---
ID I
RFL 1690800
3FL 22864.00
OFL 22864.00

BASELINE  1512.00

I1
6124.00
2448.00
2448.00

0.00

I11
6124.00
0.00
2448.00
0.00

SO O
oo OO
SOOI M~

TOTALS ~ 0.641E+05 0.110E+05 0.857E+04 0.000E+00 0.000E+00 0.000E+00

SUMMATION OF FRAME

LEVEL A

ID

RFL
3FL
2FL

BASELINE
TOTALS

0.00
0.00
0.00
0.00

LOADING (LATERAL-X)

II1
0.00
0.00
0.00
0.00

SO OO
oo OO
SOOI M~

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

SUMMATION OF FRAME LOADING (LATERAL-Y)

270
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LEVEL R LOAD CONDITIONS--------nnnnnmmmnn-- /
ID I I1 IT1 A B C
RFL 0.00 0.00 0.00 0.00 0.00 0.00
3FL 0.00 0.00 0.00 0.00 0.00 0.00
2FL 0.00 0.00 0.00 0.00 0.00 0.00
BASELINE 0.00 0.00 0.00 0.00 0.00 0.00

TOTALS ~ 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

SUMMATION OF FRAME ELEMENT WEIGHTS

LEVEL e ELEMENT TYPE----------------- /

1D COLUMN BEAM BRACE PANEL FLOOR

RFL 1512.000 3840.000 0.000 0.000 0.000

3FL 3024.000 3840.000 0.000 0.000 0.000

2FL 3024.000 3840.000 0.000 0.000 0.000

BASELINE 1512.000 0.000 0.000 0.000 0.000
SHIH. CHIEN-TAI Civil Associates PAGE
15

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

SUMMATION OF FRAME ELEMENT WEIGHTS

ID COLUMN BEAM BRACE PANEL FLOOR

TOTALS ~ 0.907E+04 0.115E+05 0.000E+00 0.000E+00 0.000E+00
SUMMATION OF FRAME ELEMENT MASSES

LEVEL /oo ELEMENT TYPE------------n-n-- /
ID COLUMN BEAM  BRACE  PANEL  FLOOR
RFL 0.000  0.000  0.000  0.000  0.000
3FL 0.000  0.000  0.000  0.000  0.000
OFL 0.000  0.000  0.000  0.000  0.000

BASELINE 0.000 0.000 0.000 0.000 0.000

TOTALS  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SHIH. CHIEN-TAI Civil Associates PAGE
16

PROGRAM: ETABS/FILE: \090211C\AOn . EKO

/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

FRAME POSITION DATA

FRAME FRAME /----FRAME ORIENTATION----/ /-------- FRAME HEADING-------- /
COUNT ID X-ORD Y-ORD ANGLE

1 1 0.00 0.00  0.000 FRAME1
SHIH. CHIEN-TAI Civil Associates PAGE
17

271



=

L s A2 B R (U)— RS S B LT MRS

)

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

DIAPHRAGM MASS DATA
RESULTANTS OF STORY & TRIBUTARY ELEMENT MASSES

STORY DIAPHRAGM ~ DIAPHRAGM  DIAPHRAGM  DIAPHRAGM  DIAPHRAGM

LEVEL NUMBER MASS MMI X-M Y-M
RFL

1 1775.000 0.3624E+04 1.75 1.75
3FL

1 1775.000 0.3624E+04 1.75 1.75
2FL

1 1775.000 0.3624E+04 1.75 1.75
SHIH. CHIEN-TAI Civil Associates PAGE
18

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE
USER DEFINED LATERAL LOADS

STRUCTURAL LATERAL LOAD CONDITION A . . .

LEVEL DIA FX FY X Y MZ

RFL 1 10170.00 0.00 1.75 1.93 0.00

3FL 1 6780.00 0.00 1.75 1.93 0.00

2FL 1 3390.00 0.00 1.75 1.93 0.00
SHIH. CHIEN-TAI Civil Associates PAGE
19

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE
USER DEFINED LATERAL LOADS

STRUCTURAL LATERAL LOAD CONDITION B . . .

LEVEL DIA FX FY X Y MZ

RFL 1 0.00 10170.00 1.93 1.75 0.00

3FL 1 0.00 6780.00 1.93 1.75 0.00

2FL 1 0.00 3390.00 1.93 1.75 0.00
SHIH. CHIEN-TAI Civil Associates PAGE
20

PROGRAM: ETABS/FILE: \090211C\AOn . EKO
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

USER DEFINED LATERAL LOADS

STRUCTURAL LATERAL LOAD CONDITION C . . .
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LEVEL DIA FX FY X Y MZ

RFL 1 0.00 0.00 0.00 0.00 0.00

3FL 1 0.00 0.00 0.00 0.00 0.00

2FL 1 0.00 0.00 0.00 0.00 0.00
SHIH. CHIEN-TAI Civil Associates PAGE
21
PROGRAM: ETABS/FILE: \090211C\AOn.EKO

/ 3FL R.C. BUILDING

/ OPH/3FL/0BASE

LOAD CASE DEFINITION DATA

LOAD LTYP I 11 I11 A B C D1 D2

1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000
0.750 0.750 0.000 0.750 0.000 0.000 0.000 0.000
0.750 0.750 0.000 -0.750 0.000 0.000 0.000 0.000
0.750 0.750 0.000 0.000 0.750 0.000 0.000 0.000
0.750 0.750 0.000 0.000 -0.750 0.000 0.000 0.000

DN W —
NNl Na]

FOR DYNAMICS BY THE RESPONSE SPECTRUM METHOD
DYNAMIC 1 . . . SPECTRAL DIRECTION 1

DYNAMIC 2 . . . SPECTRAL DIRECTION 2

FOR DYNAMICS BY THE TIME HISTORY METHOD

DYNAMIC 1 . . . TIME HISTORY MODAL ANALYSIS
DYNAMIC 2 . . . NOT USED
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(3) EHR¥BERAAH

< - BEEBEGTEER:

BIRIRTE i N T TR DD

AP AT AR A
V =(1/1.40,) (S /F), W

V*=(1F,/4.2¢,) ( S;p /F )y W LR A E R E A
V(17 L) (Saq P W LEERRAA BB RS2 E S

2K FBRAE AR ATFERD
(1) EBATZmE EhH
& : SdW & HLE B HteiE

ER LR At R

LhLFEETE 2 AT IR = 200 km hopfaultm v 1w/M GFaulyD
et E 2
REES ik B2 AR BER TN, = 1.23 = & ¥ >=10
rkm) = 2.00 500
Ny= 1.23 1.06
RESY % BH2HAGRBEERATINy = 1.16 = S .l 0% =10
km)=  2.00 5.00
Ny= 1.15 1.05
RAEEHEL
BR#S ik A2 R EERA TN, = 1.29
rkm) = 2.00 5.00
Ny,= 1.29 1.10
REZS # AR HBRBAEATFNy= 1.30
rkm)= 2.00 500
Ny= 1.30 1.15

REmAymt AR mR A G S5 =] 0.8
15 B A Tk E AR ST, =] 0.4
EBEApRAATER A EY S =] 1.0
14038 27 A K P poif B SM =1 0.55

(2) TRk EGEH
TohkAT R AR MEAA F S sEh

ERES G ERy TUH AGSEF, = LW ....about 8%
= 1.00 ....about S
RES % % B BExTamAGEer, =  1.60 -...about &%
= 1.4 -...about 8%
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T A e AR T i B A Spe=1 0.98 = &% FN, N-10
1 BRI AT E R AR Sy =] 0.74 = SFEN o Np=10
SIS F B U 5 T, =Spy/Sps = | 0. 7480 sec
LhiG MR A TR SRR BESE Sye=1 1.29 = sLFN, N>=10
IFrE MR A AT AP EAEE Sy=) 1.00 = §EN, N>=1.0
A BT =S/Sus = | 0. 7760 sec
(3) LhBe AT R ER R
ThESE AT it B R AR Sy
S.p = 0.48pg 5T (REED
S = S,/T T,2<1<2. 5T," (# i 43)
S.0 = Sps 02T eT<T,” Caasm
Su5= Spal0443TIT ) T<0.2T° (s
AF Labaat ATk R R
Sp=20.39 C# =Z#u ARl 8699<T)
S = 0. T4/T (3 =20 40, T4B0<T<1. 8699)
S =10.98 (o 2R 450, 1496<T<0. T480)
S.p = 0. 98¢0, 443T/0. 748) (% = 2Eu28T40. 1496)
LT R# F AT ik AR R S
Sau = 0481 25TMT (B
S = ST T2, 51" (P>
Siip =145 0. 2TMT<T" Camd a3)
S = Ss(04+3T/TM T<0.2T¢  (amad)
AF Lhbdk A& FART it LB
Saq=0.52 (% =881, 9396<D)
Saq=1.00/T (% =20, TT60<T<1. 9399)
Su=1.29 (% =28 3 820, 1552<T<0. T760)
Sac=1.29(0. 443T/D. 776 (& = b 2140, 1552)
1) REpeE I= 100 (—EmFEw)
(5) AedbFEthaE A AT ay,= 100 (3 R stk
(6) $HmApsbtE e k= 4
k= 4
(7) &AM E NI AGR
HHRSHE N RGHE RN EER,
F.= R, ;%<1 (F EE])
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T, = 1.4 ¥ 0.2916 = 0.4083 sec
Ty = 1.4 ¥ 0.2916 = 0.4083 sec
HE A
ey = 0. 4500 sec
T, ayn 0. 4500 sec
FA
T = mingTee Ty s = 04083 sec
T, =miatTy. Ty = 0.4083 sec
TR ARSI B RR R B Syp
S = 0.984 (= pRa 0. 1496<T<0. T480)
Sy = 0.984 (% Z M0, 1496<T<0. T480)
HELHFARERAKTINELIEFERE Sy
Bt = 1.290 (B = g0, 1552<T<0. TT60)
Say = 1.290 (%= 20, 1552<T<0. 7760)
FIEESFIEEE Ra(E
Ry = 14(Rx-1/1.50 =  3.000
Ry = 1+(Ry-1)/1.50 = 3.000
THEEIB R DT REL F,
F,, = 2.236 (3 = #RM 0. 1496<T<0. 4488)
Fuy = 2.236 (= g0, 1406<T<0. 4488)
RSB AR DT R Fy
Fodx = 2.646 (%= g0, 1552<T<0. 4656 )
Fagy = 2.646 (% = s3I0, 1552<T<0. 4656
TR TR HIE D
Simss S 0.984 F,= 2235 Sapx/Fup= 0. 440
Soy=  0.984 Foy= 2.235 Sapy/Fuy= 0. 440
0.7S 1/F, 0.8<S /F,
(S,n/F), = - 0.528 /F,+0.144 0.3<8,/F,<0.8
Ls./F, 8. p/F,<0.3
(SoxFoda =  0.373
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KB HE DB OB R

§HENCEBH R (XA)
JEHHA T = 0.4083  sec
Z4*C = 0.2840 W
Base Shear = 20.33  ton
Force at Top = 0.00  ton AnEEdE
FL FL H ST H WEIGHT | FL SHR ST SHR [S.0.MOM
RI1FL~+P 3.50 10.50 23.87 10.17 10.17 35.6
3FL 3.50 7.00 23.87 6.78 16.95 94.9
2FL 3.50 3.50 23.87 3.39 20.33 166.1
71.61 t  20.33
EIEEHET
Fiot = Frootiph [ Wioat /(0 Wiger ZW i )l
= 10.17 X[ 23.87 /( 23.87 0.00 )
= LOCTF ton
FRZEfgmsthE ) -
Voo = Froorspn [ Wi /0 Wiger ZW i )l
= 10.17 X[ 0.00 /( 23.87 0.00 )|
= 0.00 ton
§HE O BmaE:  (YM)
VEHA T = 0.4083  sec
Zd*C = 0.2840 W
Base Shear = 20.33  ton
Force at Top = 0.00  ton
FL FL H ST H WEIGHT | FL SHR ST SHR [S.0.MOM
RI1FL~+P 3.50 10.50 23.87 10.17 10.17 35.6
3FL 3.50 7.00 23.87 6.78 16.95 94.9
2FL 3.50 3.50 23.87 3,39 20.33 166.1
71.61 t  20.33
RIEEHEET)
Fioot = Frootiph [ Wioat /0 Wiyt ZW i )]
= 10.17 X[ 23.87  /( 23.87 0.00 |
= 10.17 ton
R RS -
Vph = anf+ph [ prhi /( Wmnf Z‘Nphi )]
= 10.17 X[ 0.00 /( 23.87 0.00 )]
= 0.00 ton

090211c-RC-100-3FA 135 a1 Hok44_ckl.xls kAR
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(4) FHBESFARFBE
ETABS/CONKER
Concrete Frame Design Processor for ETABS
Version 6.22
Copyright (C) 1984-1998
COMPUTERS AND STRUCTURES, INC.
All rights reserved
This copy of CONKER is for the exclusive use of
SHIH. CHIEN-TAI Civil Associates
Unauthorized use 1s in violation of Federal copyright laws
It is the responsibility of the user to verify all
results produced by this program

26 Feb 2020 21:53:57
SHIH. CHIEN-TAI Civil Associates PAGE 2

ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK
/ 3FL RC BUILDING

/ RC STRUCTURE

DESIGN CODE TYPE--------ccmmmmmamaaaao 1 (UBC 1994 CONCRETE)
NUMBER OF FRAMES TO BE DESIGNED/CHECKED- - - - 1
NUMBER OF LOAD COMBINATIONS---------uunn--- 35
ETABS DEAD LOAD CONDITION NUMBER----------- 1
ETABS LIVE LOAD CONDITION NUMBER-----------
NUMBER OF REDEFINED MATERIAL PROPERTIES---- 2
NUMBER OF COLUMN DESIGN PROPERTY SETS------ 1
NUMBER OF BEAM DESIGN PROPERTY SETS-------- 1
NUMBER OF CURVES PER INTERACTION VOLUME---- 11
NUMBER OF POINTS PER INTERACTION CURVE----- 27
CODE FOR PRINTING INTERACTION CURVES------- 0
CODE FOR UNITY PHI FACTOR OVER RIDE-------- 0
TYPE OF UNITS (ENGLISH, MKS OR SI)--------- M

EXECUTION MODE--------nnmmmmmamamee o 0
FLAG FOR MAP OF BEAM FLEXURAL STEEL-------- 0
FLAG FOR MAP OF BEAM SHEAR STEEL----------- 0
FLAG FOR MAP OF COLUMN DESIGN/CHECK-------- 0
FLAG FOR MAP OF COLUMN SHEAR STEEL--------- 0
FLAG FOR MAP OF JOINT SHEAR STRESS RATIOS-- 0
FLAG FOR MAP OF B/C MOMENT CAPACITY RATIOS- 0

SHIH. CHIEN-TAI Civil Associates PAGE 3
ETABS FILE:AOn.PST/CONKER FILE:AOnc.CNK
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/- 3FL RC BUILDING
/- RC STRUCTURE

DESIGN LOADING COMBINATION DATA

LOAD TYPE I IT IT1 A B C D1 D2
1 0 1.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 0 1.200 1.600 -1.600 0.000 0.000 0.000 0.000 0.000
3 0 1.200 1.000 -1.000 0.000 0.000 0.000 0.000 0.000
4 0 1.380 1.000 0.000 1.000 0.000 0.000 0.000 0.000
5 0 1.380 1.000 -1.000 1.000 0.000 0.000 0.000 0.000
6 0 1.380 0.000 1.000 1.000 0.000 0.000 0.000 0.000
7 0 1.380 1.000 0.000 0.000 1.000 0.000 0.000 0.000
8 0 1.380 1.000 -1.000 0.000 1.000 0.000 0.000 0.000
9 0 1.380 0.000 1.000 0.000 1.000 0.000 0.000 0.000
10 0 1.380 1.000 0.000 -1.000 0.000 0.000 0.000 0.000
11 0 1.380 1.000 -1.000 -1.000 0.000 0.000 0.000 0.000
12 0 1.380 0.000 1.000 -1.000 0.000 0.000 0.000 0.000
13 0 1.380 1.000 0.000 0.000 -1.000 0.000 0.000 0.000
14 0 1.380 1.000 -1.000 0.000 -1.000 0.000 0.000 0.000
15 0 1.380 0.000 1.000 0.000 -1.000 0.000 0.000 0.000
16 0 1.080 0.000 0.000 1.000 0.000 0.000 0.000 0.000
17 0 1.080 0.000 0.000 0.000 1.000 0.000 0.000 0.000
18 0 1.080 0.000 0.000 -1.000 0.000 0.000 0.000 0.000
19 0 1.080 0.000 0.000 0.000 -1.000 0.000 0.000 0.000
20 0 1.020 1.000 0.000 1.000 0.000 0.000 0.000 0.000
21 0 1.020 1.000 -1.000 1.000 0.000 0.000 0.000 0.000
22 0 1.020 0.000 1.000 1.000 0.000 0.000 0.000 0.000
23 0 1.020 1.000 0.000 0.000 1.000 0.000 0.000 0.000
24 0 1.020 1.000 -1.000 0.000 1.000 0.000 0.000 0.000
25 0 1.020 0.000 1.000 0.000 1.000 0.000 0.000 0.000
26 0 1.020 1.000 0.000 -1.000 0.000 0.000 0.000 0.000
27 0 1.020 1.000 -1.000 -1.000 0.000 0.000 0.000 0.000
28 0 1.020 0.000 1.000 -1.000 0.000 0.000 0.000 0.000
29 0 1.020 1.000 0.000 0.000 -1.000 0.000 0.000 0.000
30 0 1.020 1.000 -1.000 0.000 -1.000 0.000 0.000 0.000
31 0 1.020 0.000 1.000 0.000 -1.000 0.000 0.000 0.000
32 0 0.720 0.000 0.000 1.000 0.000 0.000 0.000 0.000
33 0 0.720 0.000 0.000 0.000 1.000 0.000 0.000 0.000
34 0 0.720 0.000 0.000 -1.000 0.000 0.000 0.000 0.000
35 0 0.720 0.000 0.000 0.000 -1.000 0.000 0.000 0.000
SHIH. CHIEN-TAI Civil Associates PAGE 4
ETABS FILE:AOn.PST/CONKER FILE:AOnc.CNK
/ 3FL RC BUILDING
/ RC STRUCTURE
MATERIAL PROPERTIES
ID TYPE ELASTIC POISSONS UNIT UNIT COEFF OF
MODULUS RATIO WEIGHT MASS  EXPANSION
{Kg/sqm} {Kg/cum}
1 C 0.2190E+10 0.1700 0.2400E+04 0.0000E+00 0.0000E+00
2 W 0.2190E+10 0.1700 0.0000E+00 0.0000E+00 0.0000E+00
3 C 0.2190E+10 0.1700 0.0000E+00 0.0000E+00 0.0000E+00
4 0 0.2190E+10 0.1700 0.0000E+00 0.0000E+00 0.0000E+00
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YIELD  STRENGTH YIELD  STRENGTH ALLOWABLES
ID TYPE FY FC(EM) FYS  FCS(EMS) FBMAJ FBMIN
{Kg/sqm} {Kg/sqm} {Kg/sqm} {Kg/sqm} {Kg/sqm} {Kg/sqm}
1 C 0.420E+08 0.210E+07 0.420E+08 0.210E+07
2 W 0.420E+08 0.210E+07 0.420E+08 0.000E+00
3 C 0.422E+08 0.281E+07 0.281E+08 0.281E+07
SHIH. CHIEN-TAI Civil Associates PAGE 5

/- 3FL RC BUILDING
/- RC STRUCTURE

SECTION PROPERTIES FOR COLUMNS

SECT SECTION  MAT MAJOR
ID TYPE 1D DIM
{m}

1 RR 1 0.3000

SHIH. CHIEN-TAI Civil Associates

/- 3FL RC BUILDING
/ RC STRUCTURE

SECTION PROPERTIES FOR BEAMS

SECT SECT  MAT DEPTH DEPTH
ID TYPE D BELOW ABOVE
{m} {m}

1 RCB 1 0.5000 0.0000

SHIH. CHIEN-TAI Civil Associates

/ 3FL RC BUILDING
/" RC STRUCTURE

SECTION PROPERTIES FOR BEAMS

SECT TOP STEEL  BOT STEEL
D END-1 END-I
{sqm} {sqm}

1
SHIH. CHIEN-TAI Civil Associates

/ 3FL RC BUILDING
/" RC STRUCTURE

ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK

AREA OF AREA OF
BARS 1 BARS 2
{sqm} {sqm}

MINOR CONCRETE
DIM COVER
{m} {m}

0.00000 0.00000
PAGE 6
ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK

0.3000 0.06000

BEAM SLAB SLAB TOP  BOTTOM
WIDTH  THICK WIDTH  COVER COVER
{m} {m} {m} {m} {m}
0.2500 0.0000 0.0000 0.06500 0.06500

PAGE 7
ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK

TOP STEEL  BOT STEEL
END-J END-J
{sqm} {sqm}

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

PAGE 8
ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK
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FRAMING TYPE- - - - - - - - s wmmmmmmmmmmeo oo 3 (ORDINARY)
COLUMN PROPERTY REASSIGNMENT FLAG---------- 1
BEAM PROPERTY REASSIGNMENT FLAG------------ 0
YIELD OVERSTRENGTH FACTOR- - - === ==---------- 1.00

FRAME ID NUMBER---------------------"mmm--
NUMBER OF STORY LEVELS--------cnnnmnnnnnn--
NUMBER OF COLUMN LINES--------nnnmmnmnnnn--
NUMBER OF BAYS------mmmmmaiaeiaeeeeee e
NUMBER OF BRACING ELEMENTS-----------------
NUMBER OF PANEL ELEMENTS----------nnmmnn---
NUMBER OF COLUMN LATERAL LOAD PATTERNS-----
NUMBER OF BEAM SPAN LOAD PATTERNS----------
MAXIMUM NUMBER OF LOADS PER BEAM SPAN------

A OO A~ M~ LK

REASSIGNED COLUMN PROPERTY ID*S

ALL ELEMENTS HAVE THIS OPTION SPECIFIED AS 1

SPECIFIED COLUMN LIVE LOAD REDUCTION FACTORS

ALL ELEMENTS HAVE THIS OPTION SPECIFIED AS 1.000

SPECIFIED COLUMN MAJOR MM-FACTOR (SIDESWAY)

ALL ELEMENTS HAVE THIS OPTION SPECIFIED AS 0.000

SPECIFIED COLUMN MINOR MM-FACTOR (SIDESWAY)

ALL ELEMENTS HAVE THIS OPTION SPECIFIED AS 0.000

SPECIFIED COLUMN MAJOR MM-FACTOR (NO-SIDESWAY)

ALL ELEMENTS HAVE THIS OPTION SPECIFIED AS 0.000

SPECIFIED COLUMN MINOR MM-FACTOR (NO-SIDESWAY)

ALL ELEMENTS HAVE THIS OPTION SPECIFIED AS 0.000
SHIH. CHIEN-TAI Civil Associates PAGE 9
ETABS FILE:AOn.PST/CONKER FILE:AOnc.CNK
/ 3FL RC BUILDING
/ RC STRUCTURE

DESIGN OF BEAM ELEMENTS  (UBC 1994 CONCRETE)
FRAME ID .... FRAMEI
LEVEL ID .... RFL
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BAY BEAM SIZE STRESS /-FACTORED LOADS & COMBOS-//--REQUIRED REBAR--/
ID WIDTH X DEPTH POINT -MOMENT  +MOMENT SHEAR M{top} M{bot} V {/m}

{m} {m} {T-m} {T-m} {T} {sqcm} {sqcm} {sqcm}
1 0.25X 0.50
END I 5 <10> 4 <32> 6 <10> 3.64 3.64 0.00
1/4-PT 2 <34> 4 < 6> 4 <12> 3.64 3.64 0.00
MIDDLE 0 <35> 2 <15> 3<6> 3.64 3.64 0.00
3/4-PT 2 <32> 4 <12> 4<6> 3.64 3.64 0.00
END J 5< 4> 4 <34> 6 <4> 3.64 3.64 0.00
2 0.25X 0.50
END I 5 <10> 5 <32> 6 <10> 3.64 3.64 0.00
1/4-PT 2 <34> 4 < 6> 4 <10> 3.64 3.64 0.00
MIDDLE 0 <35> 2 <15> 3<1l> 3.64 3.64 0.00
3/4-PT 2 <32> 4 <12> 4 <4> 3.64 3.64 0.00
END J 5< 4> 5 <34> 6 <4> 3.64 3.64 0.00
3 0.25X 0.50
END I 5 <13> 4 <33> 6 <13> 3.64 3.64 0.00
1/4-PT 2 <35> 4 < 9 4 <15> 3.64 3.64 0.00
MIDDLE 0 <35> 2 <15> 4 <14> 3.64 3.64 0.00
3/4-PT 2 <33> 4 <15> 4 <9 3.64 3.64 0.00
END J 5< 7> 4 <35> 6<7> 3.64 3.64 0.00
4 0.25X 0.50
END I 5 <13> 5 <33> 6 <13> 3.64 3.64 0.00
1/4-PT 2 <35> 4 <9 4 <13> 3.64 3.64 0.00
MIDDLE 0 <35> 2 <15> 4 <15> 3.64 3.64 0.00
3/4-PT 2 <33> 4 <15 4<T7> 3.64 3.64 0.00
END J 5< 7> 5 <35> 6 <7> 3.64 3.64 0.00

SHIH. CHIEN-TAI Civil Associates PAGE 10
ETABS FILE:AOn.PST/CONKER FILE:AOnc.CNK
/ 3FL RC BUILDING
/ RC STRUCTURE

DESIGN OF BEAM ELEMENTS  (UBC 1994 CONCRETE)

FRAME ID .... FRAMEI
LEVEL ID .... 3FL

BAY BEAM SIZE STRESS /-FACTORED LOADS & COMBOS-//--REQUIRED REBAR--/
ID WIDTH X DEPTH POINT -MOMENT  +MOMENT SHEAR M{top} M{bot} V {/m}

{m} {m} {T-m} {T-m} {T} {sqcm} {sgcm} {sqcm}
1 0.25X 0.50
END I 12 <10> 10 32> 10 <10> 7.69 6.49 1.94
1/4-PT 5 <34> 7 < 5> 8 <10> 3.64 4.15 0.59
MIDDLE 0 <35> 2 <14> 7<10> 3.64 3.64 0.00
3/4-PT 5 <32> 7 <11> 8<4> 3.64 4.15 0.5
END ] 12<4> 10<84> 10<4> 7.69 6.49 1.94
2 0.25X 0.50
END I 12 <10> 11 32> 11 <11> 8.33 7.11 2.30
1/4-PT 5 <34> 7 < 5> 9<10> 3.64 4.44 0.94
MIDDLE 0 <35> 2 <14> 7<12> 3.64 3.64 0.20
3/4-PT 5 <32> 7 <11> 9<4> 3.64 4.44 0.94
END ] 12 < 4> 11 84> 11 <5 8.33 7.11 2.30
3 0.25X 0.50
END I 12 <13> 10 33> 10<13> 7.69 6.49 1.94
1/4-PT 5 <35> 7 < 8 8 <13> 3.64 4.15 0.59
MIDDLE 0 <35> 2 <14> 7<15> 3.64 3.64 0.00
3/4-PT 5 33> 7 <14> 8<T> 3.64 4.15 0.5
END ] 12<7> 10<35% 10<7> 7.69 6.49 1.94
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4 0.25X 0.50

END I 12
1/4-PT 5
MIDDLE 0
3/4-PT 5

END J 12

SHIH. CHIEN-TAI Civil Associates

/ 3FL RC BUILDING
/ RC STRUCTURE

DESIGN OF BEAM ELEMENTS

<13>
<35>
<35>
<33>
<>

Wit RCHE% AP EA 93§

11 <33> 11 <14> 8.33 7.11 2.30
T < & 9<13> 3.64 4.44 0.94
2 <14> 7T<15> 3.64 3.64 0.20
T <14> 9< 7> 3.64 4.44 0.94

11 <35> 11 <8 8.33 7.11 2.30

PAGE 11

ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK

(UBC 1994 CONCRETE)

FRAME ID .... FRAMEI
LEVEL ID .... 2FL
BAY BEAM SIZE STRESS /-FACTORED LOADS & COMBOS-//--REQUIRED REBAR--/
ID WIDTH X DEPTH POINT -MOMENT ~ +MOMENT SHEAR M{top} M{bot} V {/m}
{m} {m} {T-m} {T-m} {T} {sqcm} {sqcm} {sqcm}
1 0.25X 0.50
END I 15 <10> 13 <32> 12 <12> 9.92 8.88 3.23
1/4-PT 6 <34> 8 < 6> 10<10> 3.90 5.34 1.88
MIDDLE 0 <35> 2 <15> 9<6> 3.64 3.64 1.19
3/4-PT 6 <32> 8<12> 10<4> 3.90 5.34 1.88
END J 15<4> 13<34> 12<6> 9.92 8.838 3.23
2 0.25X 0.50
END I 16 <10> 14 <32> 13 <10> 10.83 9.76 3.69
1/4-PT 7 <34> 9<6> 11<10> 4.280 5.74 2.34
MIDDLE 0 <35> 2 <15 10<12> 3.64 3.64 1.66
3/4-PT 7 <32> 0<12> 1l <4> 4.28 574 2.34
END J 16 < 4> 14 834> 13 < 4> 10.83 9.76 3.69
3 0.25X 0.50
END I 15 <13> 13 <33> 12«15 9.92 8.88 3.23
1/4-PT 6 <35> 8< 9% 10<I3> 3.90 5.34 1.88
MIDDLE 0 <35> 2 <15> 9<l4> 3.64 3.64 1.14
3/4-PT 6 <33> 8<15> 10< 7> 3.90 5.34 1.88
END J I5<7> 1335 12<9 9.92 8.8 3.23
4 0.25X 0.50
END I 16 <13> 14 33> 13 <13> 10.83 9.76 3.69
1/4-PT 7 <35> 9<9 11<13> 4.280 5.74 2.34
MIDDLE 0 <35> 2 <15 10<14> 3.64 3.64 1.60
3/4-PT 7 <33> 9<I5 11 <7> 4.280 5.74 2.34
END ] 16 < 7> 14 <35 13<7> 10.83 9.76 3.69
SHIH. CHIEN-TAI Civil Associates PAGE 12

/ 3FL RC BUILDING
/- RC STRUCTURE

DESIGN OF COLUMN ELEMENTS

ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK

(UBC 1994 CONCRETE)

FRAME ID .... FRAMEL
LEVEL ID .... REL
COL  COLUMN SIZE STR /------ MOMENT INTERACTION------ / /----SHEAR DESIGN----/
ID MAJOR X MINOR PT PU  MMAJ  MMIN COMBO REBAR DIRN VU COMBO A {/m}
{m} {m} {T} {T-m} {T-m} {sqcm) {T} {sqcm)
1 0.30 X 0.30 MAJOR 0 <0> 0.00
RR MINOR 0 <0> 0.00
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VISR
TOP
BOT
2 0.30 X 0.30
RR
TOP
BOT
3 0.30 X 0.30
RR
TOP
BOT
4 0.30 X 0.30
RR
TOP
BOT

10 4
10 1
10 4
10 4
10 0
10 0
10 4
10 4

SHIH. CHIEN-TAI Civil Associates

/- 3FL RC BUILDING
/" RC STRUCTURE

DESIGN OF COLUMN ELEMENTS

FRAME ID .... FRAMEI
LEVEL ID .... 3FL

COL
ID MAJOR X MINOR PT
{m} {m}

1 0.30 X 0.30
RR
TOP
BOT
2 0.30 X 0.30
RR
TOP
BOT
3 0.30 X 0.30
RR
TOP
BOT
4 0.30 X 0.30
RR
TOP
BOT

COLUMN SIZE STR /

(e

<13> 10.29
4 <10> 10.65
MAJOR
MINOR
11.26
11.61
MAJOR
MINOR
11.26
11.61
MAJOR
MINOR
0 <7>11.26
0 <7>11.61

(e

<13>
0 <13>

4 <10>
4 <10>

o O

o O

o O

< 0>
< 0>

< 0>
< 0>

< 0>
< 0>

PAGE

et B AL (U3)—4k $4R E E E HEE L 2 A R g

13

ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK

(UBC 1994 CONCRETE)

------ MOMENT INTERACTION------/ /----SHEAR DESIGN----/
PU  MMAJ  MMIN COMBO REBAR DIRN VU COMBO A {/m}
{T} {T-m} {T-m} {sqcm} {T} {sqcm}
MAJOR 0 <0> 0.00
MINOR 0 <0> 0.00
24 0 <l14> 18.57
25 1 7T <10> 24.94
MAJOR 0 <0> 0.00
MINOR 0 <0> 0.00
24 6 0 <l14> 20.89
25 7 0 <I3> 26.85
MAJOR 0 <0> 0.00
MINOR 0 <0> 0.00
24 0 6 <I11> 20.89
25 0 7 <10> 26.85
MAJOR 0 <0> 0.00
MINOR 0 <0> 0.00
24 6 0 < & 20.89
25 7 0 < 7> 26.85
PAGE 14

SHIH. CHIEN-TAI Civil Associates

/ 3FL RC BUILDING
/ RC STRUCTURE

DESIGN OF COLUMN ELEMENTS

FRAME ID .... FRAMEI
LEVEL ID .... 2FL

COL
ID MAJOR X MINOR PT
{m} {m}
1 0.30 X 0.30
RR

COLUMN SIZE STR /

ETABS_FILE:AOn.PST/CONKER_FILE:AOnc.CNK

(UBC 1994 CONCRETE)

--SHEAR  DESIGN----/

MMIN COMBO REBAR DIRN VU COMBO A {/m}

------ MOMENT INTERACTION------/ /--
PU  MMAJ
{T} {T-m} {T-m} {sqcm})
MAJOR
MINOR
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4
4

<33>
<32>

{sqcm}
1.29
1.29



2 0.30 X 0.30
RR

3 0.30 X 0.30
RR

4 0.30X 0.30
RR

TOP
BOT

TOP
BOT

TOP
BOT

TOP
BOT

42
42

42
42

42
42

42
42
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fpger RC 2 B €A 455§

<13> 19
<13> 36

<13> 23
<13> 41

<10> 23
<10> 41

< 7>23
<> 41

17
12

15
.37

15
.37

15
.37

MAJOR
MINOR

MAJOR
MINOR

MAJOR
MINOR

<33>
<34>

<35>
<32>

<35>
<34>

.82
.29

.29
.82

.82
.82
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Extended Three Dimensional Analysis of Building Systems
NONLINEAR Version 6.22

Copyright (C) 1983-1998
COMPUTERS AND STRUCTURES, INC.
All rights reserved

This copy of ETABS is for the exclusive use of
SHIH. CHIEN-TAI Civil Associates
Unauthorized use is in violation of Federal copyright laws

It is the responsibility of the user to verify all
results produced by this program
26 Feb 2020 21:53:21
SHIH. CHIEN-TAI Civil Associates PAGE 1
PROGRAM: ETABS/FILE: \090211C\AOn.DSP
[/ 3FL R.C. BUILDING
/ OPH/3FL/0BASE

LOAD CASE DEFINITION DATA

LOAD LTYP I I1 IT1 A B C D1 D2
1 0 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000
2 0 0.750 0.750 0.000 0.750 0.000 0.000 0.000 0.000
3 0 0.750 0.750 0.000 -0.750 0.000 0.000 0.000 0.000
4 0 0.750 0.750 0.000 0.000 0.750 0.000 0.000 0.000
5 0 0.750 0.750 0.000 0.000 -0.750 0.000 0.000 0.000
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e RCHE% B LA 493§
FOR DYNAMICS BY THE RESPONSE SPECTRUM METHOD

DYNAMIC 1 . . . SPECTRAL DIRECTION 1
DYNAMIC 2 . . . SPECTRAL DIRECTION 2

FOR DYNAMICS BY THE TIME HISTORY METHOD

DYNAMIC 1 . . . TIME HISTORY MODAL ANALYSIS
DYNAMIC 2 . . . NOT USED
SHIH. CHIEN-TAI Civil Associates PAGE 2

PROGRAM: ETABS/FILE: \090211C\AOn.DSP
/ 3FL R.C. BUILDING
/- OPH/3FL/0BASE

DISPLACEMENTS AT LEVEL RFL IN FRAME FRAME1
COL OUTPUT LOCAL LOCAL LOCAL LOCAL LOCAL LOCAL

ID ID X-TRAN Y-TRAN Z-TRAN XX-ROIN YY-ROIN Z7-ROIN
1 CASE 1 0.00000 0.00000  -0.00064  -0.00030 0.00030 0.00000

1 CASE 2 0.02579 0.00108  -0.00007  -0.00024 0.00081  -0.00062
1 CASE 3 -0.02579  -0.00108  -0.00090 -0.00021  -0.00036 0.00062
1 CASE 4 0.00108 0.02579  -0.00007  -0.00081 0.00024 0.00062
1 CASE 5 -0.00108 -0.02579  -0.00090 0.00036 0.00021  -0.00062
2 CASE 1 0.00000 0.00000  -0.00064 -0.00030  -0.00030 0.00000
2 CASE 2 0.02579  -0.00108 -0.00090  -0.00021 0.00036  -0.00062
2 CASE 3 -0.02579 0.00108  -0.00007 -0.00024  -0.00081 0.00062
2 CASE 4 0.00108 0.02795  -0.00007 -0.00084  -0.00021 0.00062
2 CASE 5 -0.00108 -0.02795 -0.00090 0.00039  -0.00024 -0.00062

3 CASE 1 0.00000 0.00000  -0.00064 0.00030 0.00030 0.00000
3 CASE 2 0.02795 0.00108  -0.00007 0.00021 0.00084  -0.00062
3 CASE 3 -0.02795 -0.00108  -0.00090 0.00024  -0.00039 0.00062
3 CASE 4 -0.00108 0.02579  -0.00090  -0.00036 0.00021 0.00062
3 CASE 5 0.00108  -0.02579  -0.00007 0.00081 0.00024  -0.00062

4 CASE 1 0.00000 0.00000  -0.00064 0.00030  -0.00030 0.00000
4 CASE 2 0.02795 -0.00108  -0.00090 0.00024 0.00039  -0.00062
4 CASE 3 -0.02795 0.00108  -0.00007 0.00021  -0.00084 0.00062
4 CASE 4 -0.00108 0.02795  -0.00090  -0.00039  -0.00024 0.00062
4 CASE 5 0.00108 -0.02795  -0.00007 0.00084  -0.00021  -0.00062
SHIH. CHIEN-TAI Civil Associates PAGE 3
PROGRAM : ETABS/FILE: \090211C\AOn .DSP
/  3FL R.C. BUILDING
/ OPH/3FL/0BASE
DISPLACEMENTS AT LEVEL 3FL IN FRAME FRAME1
COL OUTPUT LOCAL LOCAL LOCAL LOCAL LOCAL LOCAL

ID ID X-TRAN Y-TRAN Z-TRAN XX-ROIN YY-ROIN Z7-ROIN
1 CASE 1 0.00000 0.00000  -0.00054 -0.00018 0.00018 0.00000
1 CASE 2 0.01940 0.00083  -0.00003  -0.00017 0.00116  -0.00048
1 CASE 3 -0.01940 -0.00083  -0.00078  -0.00010  -0.00090 0.00048
1 CASE 4 0.00083 0.01940  -0.00003  -0.00116 0.00017 0.00048
1 CASE 5 -0.00083  -0.01940 -0.00078 0.00090 0.00010  -0.00048
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2 CASE 1 0.00000 0.00000  -0.00054 -0.00018 -0.00018 0.00000
2 CASE 2 0.01940  -0.00083  -0.00078 -0.00010 0.00090  -0.00048
2 CASE 3 -0.01940 0.00083  -0.00003 -0.00017 -0.00116 0.00048
2 CASE 4 0.00083 0.02107  -0.00003 -0.00123  -0.00010 0.00048
2 CASE 5 -0.00083 -0.02107 -0.00078 0.00097  -0.00017  -0.00048
3 CASE 1 0.00000 0.00000  -0.00054 0.00018 0.00018 0.00000
3 CASE 2 0.02107 0.00083  -0.00003 0.00010 0.00123  -0.00048
3 CASE 3 -0.02107 -0.00083 -0.00078 0.00017  -0.00097 0.00048
3 CASE 4  -0.00083 0.01940  -0.00078  -0.00090 0.00010 0.00048
3 CASE 5 0.00083  -0.01940  -0.00003 0.00116 0.00017  -0.00048
4 CASE 1 0.00000 0.00000  -0.00054 0.00018  -0.00018 0.00000
4 CASE 2 0.02107  -0.00083  -0.00078 0.00017 0.00097  -0.00048
4 CASE 3 -0.02107 0.00083  -0.00003 0.00010  -0.00123 0.00048
4 CASE 4 -0.00083 0.02107  -0.00078  -0.00097  -0.00017 0.00048
4 CASE 5 0.00083  -0.02107  -0.00003 0.00123  -0.00010  -0.00048

SHIH. CHIEN-TAI Civil Associates PAGE 4

PROGRAM: ETABS/FILE:\090211C\AOn .DSP
/ 3FL R.C. BUILDING
/- OPH/3FL/OBASE

DISPLACEMENTS AT LEVEL 2FL IN FRAME FRAMEI

COL OUTPUT LOCAL LOCAL LOCAL LOCAL LOCAL LOCAL
ID 1D X-TRAN Y-TRAN Z-TRAN XX-ROIN YY-ROIN ZZ-ROIN

1 CASE 1 0.00000 0.00000  -0.00033  -0.00023 0.00023 0.00000
1 CASE 2 0.00948 0.00042 0.00000  -0.00022 0.00138  -0.00024
1 CASE 3 -0.00948 -0.00042 -0.00049 -0.00013  -0.00104 0.00024
1 CASE 4 0.00042 0.00948 0.00000  -0.00138 0.00022 0.00024
1 CASE 5 -0.00042 -0.00948 -0.00049 0.00104 0.00013  -0.00024
2 CASE 1 0.00000 0.00000  -0.00033 -0.00023  -0.00023 0.00000
2 CASE 2 0.00948  -0.00042  -0.00049  -0.00013 0.00104  -0.00024
2 CASE 3 -0.00948 0.00042 0.00000  -0.00022 -0.00138 0.00024
2 CASE 4 0.00042 0.01033 0.00000  -0.00147 -0.00013 0.00024
2 CASE 5 -0.00042 -0.01033 -0.00049 0.00113  -0.00022  -0.00024

3 CASE 1 0.00000 0.00000  -0.00033
3 CASE 2 0.01033 0.00042 0.00000
3 CASE 3 -0.01033 -0.00042 -0.00049
3 CASE 4 -0.00042 0.00948  -0.00049
3 CASE 5 0.00042  -0.00948 0.00000

.00023 0.00023 0.00000
.00013 0.00147  -0.00024
.00022  -0.00113 0.00024
.00104 0.00013 0.00024
.00138 0.00022  -0.00024

'
[ Ne NNl

4 CASE 1 0.00000 0.00000  -0.00033
4 CASE 2 0.01033  -0.00042  -0.00049
4 CASE 3 -0.01033 0.00042 0.00000
4 CASE 4 -0.00042 0.01033  -0.00049 -
4 CASE 5 0.00042  -0.01033 0.00000

.00023  -0.00023 0.00000
.00022 0.00113  -0.00024
.00013  -0.00147 0.00024
.00113  -0.00022 0.00024
.00147  -0.00013  -0.00024

OO O OO
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6) HTARBEEIRPRLHFELSIZ ;RS

13.1 A #FEFBL (40x50) A58 kb A » G LB A4 s A4 B o
#§4 £ QUI=1.2D.L+16 L.L. =6.8U/m’

sk 3k sk sk sk sk sk stk sk siosk sk sk sk skok stk sk skoskok sk skoskosk stk sk skeoskokosiok sk skoskok sk skokoskoiok ok skokokosiok ok skokoskeskok

FB1 ( 40X 50) L= 3.50M

M (t-m)l 0.0 -11.4 0.0
AsT(cm2) | 5.7 7.5 5.7
AsB(cm2) | 5.7 5.7 5.7
Vo o(t ) | -9.5 0.0 9.5
TOP | 2 3 2
#6 | 0 0 0
#6 | 0 0 0
#6 | 0 0 0
#6 | 0 0 0
BOT | 2 2 2
STIRRUPS | #3@ 20 20 20
WEB | #3 0 0 0

B2 RERLITE RIS S
% S1 (S=350m -~ L=350m-t=18cm) A5 & HED RS F R0 d o
D.L.=0.528 t/m” ~ L.L.=3.50 t/m’

++++++++++++++++++++[ 2 ] SLAB IDENTIFIER  ----- ST +H++H++t++++++H+H+++
*SHORT SPAN LENGTH= 3.500 m *LONG SPAN LENGTH = 3.500 m
*SLAB THICK =18.0 cm *edge discontinuity= 4

*DEAD LOAD =0.528 t/m2 *LLIVE LOAD = 3.500 t/m2
*CONCRETE fc= 210 kg/cm2 *STEEL fy=4200 kg/cm2

"#*[DESIGN METHOD]:USD"

----------- SHORT SPAN------- --------LONG SPAN----------
-M -M +M -M -M +M
cont. discont. cont. discont.
C 0.000 0.033 0.050 0.000 0.033 0.050
MIDDLE = MOMENT 0.000 2.704 4.097 0.000 2.704 4.097
STRIP AS/M 0.000 4.789 7.410 3.600 4.789 7.410

AS/STRIP  3-#4@50  7-#4@25 12-#4@15 5-#4@35  7-#4@25 12-#4@15
COLUMN AS/STRIP 3-#4@50 5-#4@35 7-#4@25 3-#4@50 5-#4@35 T-#4@25
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