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ABSTRACT

This special project was carried out to study the
design of a high rise building. From the analysis of the design
it was established, that there would be a moment and shear effect
on girders and columns, due to the wind load. In the structural
design method we therefore must be pay attention not only to the
vertical load, but also to the effect of wind load. In this
special project computer program was used which is base on the
working method design and the standards of " The Engineering

Institute of Thailand." *
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1.4 Framed Tube

t ] v 4 L] [¥] [] (Y] 1] -
1914#11qﬂ1=naua1aLﬁ11auuannagianu TREUNRIEHINAWTN L

5.00 LNAT UASHALBATAUIRITAULANUAALAKLEIAIANY WARNTINAITTUNTY
v w ﬁ 4 4 e ﬁ ' | <4 ] ' -~
AT LUUBLUURTIUEY Taauzﬂnm unaa umua\n'lnytfa\:"t'lqwm'l\lla"mq

© . oW -l(]v o <4 ” da
LEA9N1TNAI TN 72918080 T TN L UBL AUR TY a42Un 1.7 tMUIENUATRTTNNAIIN

dvluTziy 80-90 fu .

[[ b — .
[ 'S{a): 120" / L
‘ . SR
? il . s
> LH1 o w7 l
L L4 o . - -
e 1 H - . B
L1l 1 w / 2
LH = ¥ bl
s = g
I 2 H:od
H L ‘1 H
’ e
LT L ,‘-".h
> H1 LA =
P —“,« __»4 .c...
f 1 = L4
H L 20558
AT+ l j sl
> b4
’ ’ M-
4 I .
H1l L] b L H
¢ ‘_." | H l , o v 1
14 %
. 1341 LH %A H
| H 4 y”.‘. L H
> 4 of 54
- 4 - £ .. .
1 L o % L H b
bl q E4E) o e
1L s K -
> H11 i v LH Lo
HHTLLH % <
) | H L2l
> LT ———— 1% ~
4 - » -
2 » &
¢ L+11 L l=Ac - .g;:’“ 4 E
> T /| gﬁ:,— a
(4 5 2 k% )
1 L Fa¥s ] H °
- ™
’ e HE ~
LA S L
ore -
1L —_—— H 'Y z
- 141 1 ) L
" L4 L4 at. 34
L HTHMA ./'Ac U
» i 'S 1§27, H
4
4 | K
H 4 ~ 1K
1 TR o
LT * L )
b4 ‘-" [ L .. L
e L1 ‘ 4.
LTI LH o000 s | H
v H1LH oY
HT] LH1 .
> » > 34
L 4 s .
> H1 uj]] /
bt < > j
“ﬂ‘n ] L /. by
3 oSS =’
(]
J ;

4 v
2Un 1.7 udadTATITIN98uy Framed tube

16



1.5 Trussed Tube
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§9d19 nrToanuuuAts A.4.8. Taal¥TuTuniy Spread sheet

2C RECTANGULAR BEAMS, SUBJECT TO BENDING AND SHEAR, WORKING STRENG

Project : SHIVA HEIGH

: Towver

By + SASITORN
fean No. : 1 Location
A. PROPERTIES OF MATERIAL

L) O

Steel grade ("sD-xx or" SB-xx)
field strength of steel, fy
Allouable strength of steel, fs
Yodulus of elasticity of-steel, Bs

Ultinate comp. strength of concrete, f'c

Pactor
Allowable strength of concrete, fe
Hodulus of elasticity of.concrete, Bc

DRSIGH PARAMETERS

n = Bs/Ec ‘
k = 1/{1+fs/(n- fc}]

j=1-%3

R =fcjk/2

LOADING

Haxioum bending aoment, ¥

Haxieua shear, V

SBCTION (w/o checking of deflection)

Case ain required depth
Simply 0.35
One end cont. 0.31
Both ands cont. 0.2
Cantilaver 0.1

Type of support {1/2/3/4)
Toncrete cover to surface of bar, d'
Span length, L

RBINPOACEMENTS & CAPACITY OF SECTION
+ 1 st. layer Fo. of bars, |
Dianeter, ma
Ho. of. bars, }
Diameter; mn

: 2 nd. layer

: Percent, As/Ag

Design depth, d

Resisting moaent, Hr = bt
Status

REINFORCEHENTS

As = N./[fs j-d], sq.ca

As' = (M-Hr)/{fs- (d-d')], sq.ca
s ain = [14/fy)- [b-D], sq.cm

SHEAR AND STIRRUP

Use of shear reinf., v ¢= 1,32 [f'cexpl/2]

Ve = 0.29 [f'cexpl/2)- [b-d]
v = 7-Tc

Diameter, umm

fv = 0.50- fy, ksc

Max. peraissible spacing, Smax, n

2.04E+06
280

0.45
126.00
2.55E+05

0.402
0.866
1.9

: 27,635
: 13,005

Otherside Tensile
1 1
25 25

1.1
0.33
11,832
Double

Required Provided
7.73  34.36
312,12 3436

7.67  34.36

Possible

1,970
3,035
b 9
1,200 1,200
0.04 0.08
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ve = 3.5 Mt (3.1.30)

Wl My = Twwmdde

ve = whaueia

X,y = fwdunacine1ivaed mdsutudrfvseniy iunidady

dmiuaugusa T uss L A1 N 1easina i iatanasan

YD MDY xZy agdaviitiy 3 uhzava e einA Az W LAy 1/12
¥2YBINAY

1) AMIELTIDARA LR IRB AT U 1.32 V£ na. /2

A) Amdagusedauasniaus e tqauaniu wuddaswiiunayt
WL 1,65V £, nn. /o2
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Ay = M s (3.1.32)
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By = Mg z (3.1.33)
FEN
ifla A, = tﬁﬂﬁnﬂﬁﬁﬁuaoLnﬁnqnien?aUaanLnaﬂi
Ay = afwiiane s inffn 1asunnen
A = Lﬁﬂﬁ%ﬂjﬁﬂﬂﬂqnaunﬁnnwuﬂuaoLnﬂnqnﬁqnﬁa
Asan iy,
Mg = Tuinuffa
s = ﬂﬂxﬂéuuaqs:uxizninoLnﬁnqnﬁqnﬁaUaantnaud
z = Aiadevavszuz e indnatua e
f, = wsusef efaanun indngniauaziann indun

£ = mapuseiafinantiva indn (8%uawEnn



v
#72879 NTAAANUNATE118UD

+25.

+.00




4 ~ ¥
-aanuuuawunxﬁuuuqaisqwauw

A SIMPLE SUPPORT

- FIX  SUPPORT

r

o 0! v .'5 g ‘e vV o Jd v
IMNHUNAIUNIITY B INITARIL A1 IR TUR WA QQZﬂ Taaﬁﬁuﬁ1unuﬁ11u190
[V - ﬁ 3 ' < . j
uas VAR LUBATURTIOTTUAN EQﬁﬁuﬂinuuqaWun?vﬁﬂuvmaanuﬂL uﬁ10 9

18 7 429 AeTd

77



-BANUUUAILTIN(3)

Y . . o o
Lﬁuﬂﬂwnuﬁa 0.25%0.9 4. WIMUAnIEna 2020 nn./Hd. FRNAIINTANDA9A

(%]

4 1. AINENIRINTAY T H. & = 4

WA THL NS RATN ToinR L §1uAENa19a 14 Taald Chart 789 Reynold A&
X, = 0.065
X, = -0.25
- = K, R = 0.065x2020x4~ = 2100 nn.-u.
. = KR = -0.25x2020xX16 = -BOBD NN.-M.

P
-

4 v v P b o o ¢ 4 o & 4 v o
HALBAYIINTINARINTITINLEY F TuTHINUAAR AJUUTULNUARUNLAATUNLA 13NN S

Vitugsaudaeaaty Aantudae(2)

| 78



] Y] o
—AANIULRIBT N2y uanumzﬂqzu

w=2345 w=2300 w=1600 8080 Ly - m
J L J
RN ey ——— ).
4 ’OI Z,_’___,_Z&’f 7AN 7\ A 0.25
I i 0.5
5 1.51 I I
71 . £
. 1 { ; |
7225 | %00 ' 350 ' 250 200
A B C D E F
DF | 1 0.44 058 0.63 0.37 0.42/0.58 0.44}0.56 1}0
e - - . e e e - . - l} < S
FKN | -3530 3530 -1725 1725 -1633 1633 |-833 833 -533 533! -8080
| 3530 -794 -1011 -58 -34 ~-336|-464 -132 -188 7547
, =397 1765 =29 -506 -168 -17|-866 -232 3774 -84
397 -764 -972 425 249 35! 48 -1558 -1984 84
! .
| -382 199 213 -486 18 125 =779 24 42 -992i
s | ;
| 382 -181 -231 295 173 275 379 -29 -37 992,
| i
| -91 191 148 -116 138 87| -15 190 496 -19
i :
3 l ;
] 91 -149 -190 -14 -8 -30] -42 -302 -384 191
! 0 3797 -3797 1265 -1265 1772 -1772  -1206 1206 8080;-8080
|
R=4090 R=10170 R=5261 R=6136 R=-2234 R=6243
4294 31
4090 s 2655 91
) 809
’ 2606 ‘
5876 2945 3043
6243
3567 .
. 1411
/\ 213 939 N 1206
; ',/,4-\ }//'\ /”, )
i \// \ ' \‘\ v
! N\




80

—aanuuuAn Ll 49 (8)
vilupauouta 0.25x1.5 u. damiinnisnn 4184 nn./u. ¥eANa1 1N TAYTA AN

5.25 . R1INE1IAINTAY B.25 N. & = 43

v ve ¥
w1 M, Taald Chart mas Reynold 1aadu

X, = 0.06
K - -0.27

e = 0.06x4184x5.25° = 6919 nn.-N.
M = -0.27x4184x5.25° = -31137 nN.-N.

max
e

< s ] :
aanuuu;uanLﬂﬁuﬂaQﬂﬁuunasﬂ1q
v o & ' 4 - 4 lo 4 .
-A718 (B), (T),uas(l) MLETHINANE1IIRALUAINRTU LUANIINTHLNUARANNTEN

du ' da v v o
n“']ld'\ﬂE]‘3“5\?\36']\'l':l‘éllﬂﬁn'l‘lﬁ'f\lﬂuﬁ'lu GNZIJ

™D

M

>
2
(R3uwEn 13 sapc D

<4 v < a 4 v
nig1 M uaz N 1u;nan14a41u1uxﬁwLuaﬂnsﬂu Fixed Support



r = 1.75-(L/40b) ,
= 1.75 - (825/40x2%) = 0,925 ’
ﬁc = rRbd® ,
= 0.925x22x0.25x140° = 99,715 AN.-0. > M___
oA
AT = (31137x100)/(1500x0.866x140) 2 17.1 1n°.
I
WA’ =4,
v__ = 17259 nn.
v, = 0.29/F7_ x25x140 = 16984 nn.
v = 275 nn,

a ‘ L)
antuantd?u15nqgu

0.25
oy
£ - e
OS] 20825
Q 9 LA uR Ay 20325 ol L/qmm:z‘al;)n

2 ol % 6 WM. G? 0.3

b g : 4%45

A4DRB2Yy




-Audae 2,3

a & v 4 e 4 4 ¢
Tag T §Tuinana1daa L tasnuty Taananeaiugaen 3 1ﬁ141nanaq1u1utﬁ1

<4 4 <
druntanaa ngdaen 2 IHdeLMan Tl E M LUTTINRD

- = 8080 nN.-N.
+
LA = 3567 AN.-N.
- I
M_ = Rbd” = 22x0.25x80° = 35,200 An.-N. > M___
w1 A,
A = (8080x100)/(1500x0.866x30) = 7.77 0",
waAa" =4~
Vo = 7700 1A. R
. ¢ ‘t
f o n
"
v = 0.29/f’_ x25x80 = 9705 ARV _

a ‘ L
antuan;ﬁ?u1ﬁaqzu

f 2001 25

ddauwn. @ o

— O

_J A0n20




a [ q du xY < e
-a1udae 5 LT nan i nNanaIeday 2 Taaniatdinaaisinanavty

a 3 wa <
_audne 4 tEhnenimtana1ndae 3 Teatnaeinanasiituidiaig

- v v W Y od — a a ﬁx . o
~AANA TN TIANATUI INIAIUINDTENINUA Y TREARATULUNBNL HUHWWRSWQLRBW

av7l
k]
;
*\Sc)or\n/u’“
ML
JL ¥ ‘
4.60 1
!
i
M =W (L/3) 2L J(L/3) = 1500x 1 2x1.8 1
L 3 JL 3 3 /3
= 308 nn.-u./H.
M_ = Rbd” = 22x1x22° = 10,648 AN.-M./N. > M
o 4 a Ju ! 3 2
Usninanigiunaasly = 308x100 = 1.4 Hu. /M.

1200x0.866x22

83

-



d 3 4 a - o v v v v
RqLnanﬂaannLﬁiu?unwuﬂ1u11n1uuTaauﬂwunwanaqu11n

o la d . v o udgc.., ﬂ"" s
-~ MTUTHLNUALANDTENINUATY ATTWBAN 2 DINNLTBNRANUATUL UAITUTH L HURA

[ [ ' ‘{ (Y ¢ -
fa TastifastdFuimansinwaTuTuinuata Avgd

[




Ag umazun

quft 3.1.12 tnén tasuduusefiatuaiy

3.1.2 flunpunteasumin

ﬁutﬂuaﬁunﬁquaqawﬂwﬁﬁnﬁnuuuﬂﬁ?uﬁﬁnﬂnusinn finvenug
vu fiaftminfdaimiinus smatdtuaufsaety Aunsunia tasu indndnaiunia
23 nungmEnruen1s08imin ﬁQﬁUHaﬁu15n111aﬁulnﬁnﬂuunuﬁuﬁu §:))1
fiu Asa:  aSundnnna e iaedausufusnediou fu ada. @S dnaaane
Teufawsudufiediny  winteufiufie 4 & furaunsafiiowiie diunsadiuan
yaofiu tfuudu 1Sensuufudantioaefiu  1SunfiuraunSauuudy (Solid Slab)
82213 tunuufigauan iandes (uaedussny 9 wsMmaauaisiSandn fiu
JsuuAy  (Joist Floor w$a Ribbed Slab) ffiuaaundadnuvundeingaiusufiu

uanwuﬂﬂnﬂniwnﬁua03ﬂ1Lﬂwiﬂnﬁﬁq (Sunfiunuufita futdatu (Flat Slab)

85



X < e < L]

3.1.2.1 wuRAUNTARYULATHINANNIYLIARTY (One way Slab)

1 a ¥ we ¥ v das : " v v o ' '

WUARUNTAU UYL 1dnuwuuaqnuawua11§qa11n1191un11qa4uﬁﬁaqLn1
-4 4 v X v X v v o ‘d_ v d 4 o 49
Ty HATTUWUNIIDAUAIREN I TAIMUNRIRANA Y HANLnanNTTaanuuun L uuawnun
v o g 4 g v . a X v <
1daanuuu91uzﬂﬂﬂ'Luaauuuww Taﬂwaﬂimwaanuuuwuienquqn T AMILNATTIN

4-‘: [v] uxq L I Y x vt"v.:u -~
URINANAINAUAIRTUWYE NATIHANLNINUADINWLIDEIWE UAasTHURTUEINUNITTINAY
Y X ] oY o w, d -"Qﬁ':u [ ] ﬂ.« “
uwnunnaewu;a03011unqu1nunuaquﬁqnuwgwu aautuuanunuy an gLt Tany
] f <} ‘lld S [ {
ABATTINLNRT  anandaviAaInTadaitaananaday ek ldarFultednsaay
(e o~ L v o Qe . >
THLuuaArAINrITa 3.1.1.4 1 tmantdIunan (Main Steel) 7197uuu789290
[ uyd < .vJI':uvu 4 v < 4
MUAITUWKLHANNINLAAY  BASNIMUINSIBRIHUATHAUAIUNTANTY TUNANIINIRIY
" v X V) <4 < a v v o v ¥
NUATKTLUNYE ABIHLIVMANLRINNLTIT TuaaTI1a9U
dq ] 1 34903
VUANWIL TEY 0.0025 1n12adluaniiIAawn

£ v oo . ' ¥ d v oo X
ivnanaaaad *r0.0020 inN7aYLUANUUIARUL

] P v o e ] ' ™ [ 1
{“ﬁﬂLﬂT“ﬂqﬁRQQNHHWQTNlﬂﬂﬂ11 8 wu. 19nenutuine 3 inn

y
BAVATINALITAINY
d o 1 3‘ 3 v <3 (X7 ' [ ) [) H
LIATHAANITING IA9WL WUARINAIINMBYTHIAENIIA 879 9 AaTul
X o
L/25 Wud19LA8ITTTNAD
¥ . 4 w o
L/30 WUARLLAYDIYLAHD
¥ . 4 %
L/35 wWuaaLladnamae1ng

4
L/712  uuan

86



TermuTunb

= = - B
WA AS LU T

N | X L £y & P
zﬂﬂ 3.1.13 WUHARAUNTALATNINANNISLAAD

Y X < < L] va o
NITNTEINAUIMMUNTAIUULFTNLHAANISLASIASUUAY THARATINLND AN
v K 1 .
ﬁ']']uﬂ11‘139\11’]9\]!15{33%“33‘191“ wt
e

:(

X - <
3.1.2.2 wuaaun?auuuxdsuLuandaqan (Two-way Slab)

5 o ¥ vo ¥ v dae . ﬂ g d e e Q 4 4 a v
WiAUN TRUEMURT T NUWBKaInN ANy L Hu ;uaau?QTN NTaF L NABUNUNA
dawy q v 4aq v . ' ' 9} v a4 & - Y
MIAMUENILABULNING ABRIUEITTUNINNY 2 tNI1DANAIUNITY HLINANLFTNNIREY
d v Yo y X 4 v ¥ %v N
N4 Lwa1ﬁn1auﬂuunu11qnnquuﬂawnwuadgﬂﬂun1847un¢sawu A INNBITAIWY
i 7] (R 7] [] <q v 83 o £y u!‘
fpavluitaani 8 ¥N. wia 17180 naqlﬂuiaUEUnaqwuuu LMAN LR THE M TUNRL UL
3 = o Y vy v o Y e t e U . 1Y)
watmantdTunaed 9wt w s Fulmwiinuannaa LUANNYFadnI9Laay

' o 1o ' X o [ o [l S
TIRINNUTNLAY 3 LNIDASAINBUBITAIWY TﬁﬂuﬂHquﬂuﬂaqlﬂﬂﬂlﬂiuquuﬂﬂzﬂﬁ

v 1] J 7]
1uuaan11nwsq131una 3.1.2

¥ 4 a i » < g
NITaantUUWIRUIY  WIITUIIINUWLAIIY 1 LHAaT n«am\aﬁwﬁuuaz
- ‘f [V ] ﬁ Bad - v d‘\' L] - 3 4 -~ 3
!h‘iﬂ']'] FmTuiitnuw L l&ﬂ‘fﬂﬂ‘ﬂlﬁﬂﬂ']‘f']\iLlm‘fﬂﬁmLUULﬂEjﬂUwuﬂlﬂ?ull‘mﬂ'ﬂ']‘l

-4 i‘f - 14 L 3 o L J 4 o
Va8 umnnunuumz‘ldaanuuun\inwifwﬁ’uuaznwihqﬂﬂwaaqu1Ja~am lWanie

L > 25

87



ﬂﬂnwsiﬂqﬂuuuaéquaqﬁuuﬁaxaﬁLﬂaﬂﬁudmﬂwnﬁdqﬁuﬁuﬁdquwvﬁaQﬂﬁwanﬁu uan

Jntiuaz#iasanilefonafi thasnnnisaa tay uaznisfeunufiuisaviuiing

L L \J
A 7 L 2s
e muﬁn'j::.
. r
| #ﬁ
| L S
5
|
| B unen

qut 3.1.14 flupsunge s dndaaniy

nfafaitekuas i nsaaaanuuudufiun @3
ﬂnqnwqﬁﬂauﬂwqqquwnua:ﬁuﬁau af1v1sfiaan ¥AIsw 2800, EANIEANUL
panuuias T uEmuugufuuu i g e st aiuad19n 11219 unAaz s
Jzifwanefiuliinviutioudngas  uayniifiawaaaliy 1feana fhizndnn

i8R 2 B9 iuviEatuauazaanuuufidzainuasy1a 1§18

nﬂsﬂﬁuvmﬂﬂnuuuunuﬁuuuulﬂiuLnﬁnaﬂqn1qn1u15ﬁ 2 1DNNIRTFIU Q.d.n.
poutds  udufivans diuwuiumia fuaty  uazatisefamiatiee
1flne usdafuitonganiuiavulvddu #maa i fin 1 Aafumufiu
T uffia ﬂ1in1uuﬁﬁﬁﬁ1nﬂﬁuﬂuuﬁuﬁua:\ﬁa1nn17ﬁ117m1unuuau
furuianie s wazEnn L (A1 S waz L iffudrianvasszazquifeguisznine
sov§uniaseivuanfivdn 2 anua0ﬂ11unu1ua;ﬁu) W iffunnusy 9 undaz

fanediedl (quft 3.1.15)

LOUNATY AR NN TS eniepn e ey

88



vel v I . i oo |
wauL g 'lvmm'mmwm’muanmmna\aﬂwwu muuuaaz?n'lud'mwu

4 e o Ve 4 doa # -
AU N IUIA L NN UL NKI TUE nauhwuuu

dd 4 - W v Ve v [ Y ]
TunTan L > 2S UnuNa 1y nauIuiua RduInia11un114Lt 10 wan

v v 4 o ] ﬂ )
TEWIIIAUNIF A NINRALUBAIINNIIITAGUDNYLRE

BaunNa

k4

S dredn

vaunuidl | uoyLan
iyl 1
il « l;
. U RN i S pun e e
§ .}! s 1,004 H x
= 1 I IR PRIt B a
g l! T I
A T
Jd 3 I e !
E |: - E.- g:‘,l Q
g !X% |+ M < 1{ v
(=3 l [}
- 1: [_tpox. il
Il H
z <
5 it k -
S oL M [ S
=TT | ST T plbgiiyipsiypuing) St ay Lo
' -
W_ta | L/2 ot lp
L d190719 :

4 X
zﬂn 3.1.15 ununadguasunutd1Tuse AFA.

89



v _w Y e J . « X 2
M w = uq“uﬂUTTQﬂ11uiQuNﬁu1ld"ﬂuuuuuwu an./u.

4 - ‘ ¢ A v
C = dudTzAngrasTninuAluuRazndn1y 119y, d298717)

o 13 x ] [ 4
AMTULNURLBLUULATULAANRAINIY (R1TIN 3.1.2)

b4

'~ ter 1 4 -H < o
iqnuagnun1wuﬁaLuaqnaquwuwu (5 nJa) uazan11d1u
n

B TN S/L

;
»
[T {o .
aauy  TulHuRAATUUALUNAIY ATWIWIIN M = CWS2 AN.~LURT/LURT

‘v t o ‘
(3.1.34) TutvuassuunutdrininudadTud sy T nualuununany

=i
te
P

. [ [ 34.
ATTHLNUARATUHAUNAIITAIWUNA MU INIINANN T (3.1.34)

s s
TULNURAUNASTHLNURLIN

' ¢ ﬂ ¢ 4 o~ ' ¢
ATTHINUARY  LUUTHINURRTITAUIAIATIUNTANTY d1u9w1uluuﬁu1n

¢ ¢ | ¢ <4 - 4
lﬁuTuLuunn1uuu1§uanaﬂqna¢ﬁ1¢wu H_ LﬂuTuluua1uununa1qnnuwunu51u§u

ﬁ 4 <4 - W
Hae HL LU THLNUATULAUNAIINIRIANLA LA

] ¢ Jdw 4 o~ 4 v " v '
WINATTHLNUAAUNATUTABAINTANTUNAUAAN I TABAL 80 BASTHLINUR

-4 - . ' '
ANAUNLY 1ﬁu1ﬁaq1uﬁ1unaquaa1qna¢1uLuuan1zawaaan1ﬂa1u§ad1unaqa1wu

< ] v X
RN TIInaN0LWY

90



' .1
LKL 2713017
. A1A12 7 103 M 17y
Tutnua r
0.5 m
1.0 0.9 | 0.8 0.7 0.6 | us: nna
. A
mdn 1 asimsmaly -
Tnwaau—iaudianiaeis | 0033 | 0.040 | 0.048 | 0.055 | 0.063 | 0.083 | 0.033
_pasididaiann| - - - | - -] = -
Ty anAnanag sy 0.025 | 0030 | c.036 | o.041 | 0.047 | 0.062 | 0.025
nan 2 Lidsutaatuauide - )
nudnu—fidiuidadianiy | 0041 | 0.048 0055 | 0.062 | 0.069 | 0.085 } 0.0d1
—dmuaaaiaanu | 0021 | 0.024 | 0.027 | 0.031 [ 0.035 | 0.042 0.021
Tywuauaniinnansn 0.031 | 0.036 | 0.041 | 0.047 | 0.052 [ 0064 | 0.031
n1on 3 luaaviaanugnasin ’
Touurau—fdnamaionty | 0.049 | 0.057 | 0.064 | 0.071 | 0.078 | 0.030 | 0.043
—audilisaiiaad] 0025 | 0028 | 0.032 [ 0.036 } 0.039 0.045 | 0.025
Taauaysninneda 0.037 | 0.043 | 0.048 | 0.054 | 0.059 | 0.068 | 0.037
n1de 4 Waatssnumunin i ) t
Tusudau- Adiusaisady | 0053 | 0.066 | 0074 | 0082 | 0.000 | 0.098 } 0.058
prutiludaitaann] 0.029 | 0.033 | 0.037 | 0.041 | 0.045 0.049 | 0.029
TuauauIn NNy 0.044 | 0.050 | 0.0s€ | o.062 | 0.068 | 0.074 | 0.044
n1en 5 ludauiaatunsan
Tuugau—iauiaatasiu - - - - - - -
. LA A daunu] 0.033 | 0.038 | 0.043 | 0.047 | 0.053 | 0.055 | 0.033
TnuuayInAnINa1at1a 0.050 | 0.057 | 0.064 | o.072 | 0.080 | 0.083 } 0.050

<4 ¢ ¢
777740 3.1.2 FulTransravTHINLA



]
HIviaan

4 Izi 3 ~n ‘:.u 4 x 1] [v)
nFataauTuusanuyl AR T aFuNAIMBINUALNLRWYE (W) Qnuu«1ﬂa¢

4
n

[ u o z:?uu v o < X d -~ VY
184974 Teaidunain 45 94ﬁ1ﬁ1ﬂquﬂqcﬁﬂnuxﬁuuLaauﬂaeﬂ1qwunﬂu1unuaﬁuaﬁ1

- 4
ﬂqgﬂn 3.1.18

o ¥ a 44 . v
A9y HTILADBLARANATENINIIA AD UAL

,.______ -

< 4 4 . v
BTILRAULARENNTENINIIATY AB URY

BC

.DC

d l’:u . .,H
zﬂﬂ 3.1.158 A1TUUNUMMUNLNURAIATUTUWY

R} un:w lgjll Vo d ~ oV a 4
ATUNTBITUY uqﬁuﬂﬂﬂuwuﬂquﬂq!Uﬂ@uuﬂquﬂ1907u1“ﬁuuqlﬂulﬁﬂ?ﬂu

a woow ) 4 . Y e v, v ¥
NI TILRABEINEY BATHIALATHAMAMIBIVAUIMUNRHANILANE AYY

ALAIMIN AD, BC Fudamilauw

v
ﬂﬁuaﬁuﬂﬂ1 AB, BC FudmiEnue

i

(3.1.35)

i92



. [ - « X -~ <
frTdainan dintutduwuidsuinandaInig
< - < ' e < e -
LHANLETHIMANTULARSUAUNNI LBANURUAL LHANAT UL Mmna197d99
{1 ﬂ € - ' 4 - ﬂ &
220 HUNLAS LIMIMANATY  LUTIETUTHLNURUIN ATINTANTUILLURLNANTE LWIIE
- I's s o [ a o o v 2 PO TRRY T | ] < .
FuTusaumay  aadting luantdiunnu1unua1u§uasan1uaga1uaﬂan11 niaag
' -3 o o - W <4 <4 [ . W 4 -
uunaﬂLwanLﬁ1unnu1uunua1ua11nna1qﬂqauasn1aq1uawuawau 1uadInTy
lu ln.o ‘ «a e ‘ Jj ‘
T duAARNINNITRLAN U7z RaYTIud 1IN uan L ATHTUTH LHUAUINNL URLWAN
[} PS v 2 ﬂ e Ve r'4 wad . . ¢ 4
279 217394371 TNIRAINTUL BULMANULINTUTH LHLRATTANA WRUINTH L HUA LYRAKI N
. v v 4 o o ¢ e do XML 4
yanidaunasuaaataatanuluniastu mandTuaninantdTunaasutiuasinwanae

rs -3 -4 : & 4 < '
T e e a e R s A n A 3uR L Ar LA dauinAnasnInAaazlARs 1AL BTy

d e 4 . v d . e 4 ¢ o~ L.
EER R gﬂn 3.1.17 UFAIAMNUINAITRAALUARN uas1sasnﬂ11uqatuantﬁ1u1u

. X
uruvud 9uanuazd19tu

v 9 X v Y & a L v v 4
dwn1unguuannaauuuuuaaa1d1uLnanutﬁunaaﬂuuuuazaﬂuaﬂa 1ua

o v ] - Y ﬁ - v
ARTRELANT1ITHRYINU AN TaatTaaaan1ﬂ11nqu1uuaasn#nwat uTrasuieiunn
» [ - v v. - “ - ¥ ' 'Y
28IRTBAILNAINLTTUAIMBUBTINI IR IRNVUUINKAIDAINN FIWLNANLATURIVAIIIN
> o < - v . ’ " e < - 3
RS INNULRITANINANL A THATUUK wanIudEAINRANITAAXTIY NAIILFTHLINAN

) o v ¥ 4+ v 4 v ) “o [ - ' L
RN RLLINIBIBAIUA LI IWLLAAEANTA  aA1dTTNA  InANLATHIUURATIOY

v g < ' e A dv o ¢ ¥y
ﬂﬂﬁ‘]ﬁu']ﬂllﬂSTSElSl18\1ln”lﬂuu‘fﬂ"mﬂﬂﬂ‘lﬂﬂl?dq“'IUTuluuﬂu’lﬂ't"\!'sfﬂ‘lull“uwuuu

—

, L
' H HMITF) DOIM, l\

93

N ~ 7 N

L L2

4 . [ Y] g - . v H
:Un 3.1.17 AunueaatnantgTun1aan1uwy

\Z



@ Y
272879 A1TAANUUUWWTSHY One - Way

fu1a  2.60%6.4 H. , R = 21.93, j = 0.87

ﬁqwuuujéwqa = 2.80/25 = 0.10 u.
‘\H e d
FHUHUUNYA 12.5 #u. wun = 0.125 % 2400 = 300
Voo, .Y v, vy
wamtnuaianug = damdinuTInn b osimiliney
= 200 + 200
= 500 an/ut

. 4 o o
aanuyuunudeninemng 1.0 suat Tagidiea11 2.8 Luns

=
]

1/8(500)(2.6)°

. = 423 nn-x

o
i}

(423%100)/(1500%0.87%10)
Wy

3.24 u°

]

“
a v

P 3
AvITANAN 99 8 0.175 w.( A_ =3.70 ca” )

€

4
\ManfuTI2 A = 0.0025bd,

0.0025%#100%12,5

3.125 ou°

Aoflutdinan 9 6 0.20 u. ( A, =3.18 cn® )
. ,
#7139 791 Rau

v 500/ (100#13)

0.50 nn/gu° ¢ 0.29/€_7 O.X.

da ® ¢0.20
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778819 N1TAARNLUNNTSI Two - Way @28TUTungy Spread Sheet

D.B.S.IG.Y 0.P T.9.0 - H.AV.S S.L.A.B 0.S.I.N.G E.I.T WH.BA.H.0.D. - I,

Project SHIYA HRIGH 11704794
By : SASITORN 01:58 Py
$lab Ho.: l Floor :

B e e e e e T T T Py PNy U L

Design cases available

Case 1 Interior

Case 2 : One edge discontinuous
Case 3 : Two edge discontinuous
ase 4 : Three edge discontinuous
Case § : Four edge discontinuous
A. PROPERTIES OF MATERIALS
Steel grade {"$D-xx or °$R-xx) : $0-30
Tield strength of steel, fy : 3,000 ksc
Mlouable strength of steel, fs : 1,500 kse
Hodulus of elasticity of steel, Bs : 2.04B+06 ksc
Ultinate compressive strength of concrete, f'c : 280 ksc
Pactor . : 0.450
Hodulus of elasticity of concrete, Be : o 2.55B405 kse
j : 0.866
3 : 21.928 ksc
3. CONFIGURATION (I: Comtimuous, X: Discontinuous)
Design case : {
Short spam, 2 : 5.40 a
Long span, B : 5.40 ]
a=a/l : 1.00
~ Three edge discontinuous
C. LOADIEG {%G/S0.H) DL LL FL, ™
300 200 0 500
D. COVERING, THICKNESS AHD RESISTING MOMENT :
Covering to primary layer : 0.025 2
Yax. moment, Haax : 846 kg-n
Required thickness : 0.087 ;]
Hinimua thickness {t amin = 2- [A+D]/180) : 0.120 [
Design thickmess, t : 0.125 1
Resisting moment, Hr : 2,193 kg-n
Status 0k
E. REINPORCEMENTS
Location Coeff., Homent ks 6 9 12 15
short span (kg-a)  (sq.ca) na @ e 8 aa 8 ne @
-4, cont. 0,059 846 §.51  0.043  0.098 0.174 0.271
-4, discont. 0.029 0 3.25 0,087 0.195  0.347  0.543
1 0.044 642 4.94¢ 0,057  0.129  0.229  0.358
Location Coeff. Homent ks § L V' 15
Long span (kg-a)  (sq.ca} nma @ aa @ L za 8
-¥, cont. 0.058 846 §.50  0.043  0.098 0.17¢  0.271

-¥, discont. 0.029 2] 3.25 0 0.087 0 0.195  0.347  0.54
A 0.044 642 £9¢ 0,097 0.129  0.229  0.358



G. HAXINOM PERMISSTBLE SPACING DUE T0 TEHPERATURE STEEL AND 3-t

Diameter of bar, aa b 9
§-tenp {0.0018/0.0020/0.0025)-b-t, n 0.090 0.204
3t e 0.37% 0.37%

"H. TRANSPERED SHEAR TO $UPPORTS
On short span, 7-4 = w-4/3
On Long span, 9-0 = [u-A/3] [3-8%]/2

K12 @o. 15
////// Hi12 @ 015
ons| [Frlir T

12
0.452
0.375

15
0.707
0.373

96



3.1.2.3 Flat Plate

X 4 ¥ d ve - o
wyTeuy  Flat plate (gdn 3.1.19) Lﬁuwun1a15ﬂ11uuau13nu

' v 2«433 o - ]
2819N719 3279 UANL UUWUARUN TALATH L UANT TINGN

HJ - v
HALWUNLATURIE

. 4 ' . N | y
Prestressing Steel n?ant§an1ﬂ Post-tensioned Stab NeuiLwIIzWUTEUUL

o f 1Y) . (YR < -1 [ o
At ud g nasnITnag T Id TN lAaa19TIaL 1 uanawnuaaﬂugquaasiu

4 X o . ¥ 4 ., Y 2
12921R1TITLRENIVTEUUWRAIUNY 7 T m‘lmhmfmqua"m'miu‘lﬁmnnu L1
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3 . 2
wuTsuy Flat plate tnaundnua

a
2

a2

natAaul

==

S 's - H qﬂ o
N1TLATIEHALATBIaanuUuWLTeyy  Flat Plate [zNiufauAvlIy

Deflection Control - minimum Slab Thickness

4 ' ! ¥
f1179n 3.1.3 ndaqaﬂﬁu1uuu1n1qanaqwuwsuu Flat Plate uas

4!” e T & 1} ' o H
Flat Slab 1un1ﬁn1uaaﬁﬁ1uqnqnﬂn111n0ﬁ1uaqwu

sy

o . . . o~ X -
#77790 3.1.3 Minimum Thickness awmTuwuszuu Flat Plate uaz Flat

- < -
Slab (fMTuLnanLdIu SD 40)

d313

Minimum Thickness

| Tz uwiiu
(h)

f

Flat Plate (hpin = 12 qp.) 1,/30

Flat Plate ilanuvdyl 1,/33

Flat Slab? " (hpip = 10 cm.) 1,/33
1,/36

Flat Slab dn uvey
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1 Edge beam - to - slab stiffness ratiod » 0.8
2 Drop panel length > 1/3, depth > 1.25 h

1 = clear span

n

1
| i
(d) Waffle Slab (Two - Way Joist Slab)

4 X
zﬂn 3.1.19 Tsuuwr 2 n1y (Two-Way Slab Systems)
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fil. Direct Design Method
1. Equivalent Frame Method

¥
} A. Finite Element Method
o fv, . ﬁ qd; Ve N
! n1731ATIEMA8  Equivalent Frame Method 3ztduligniaiualis
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b
- ) < v .d 1 as . § dd YV . o »
BanuIn uavatnualaLdTauni12a Direct Design %QﬂﬁﬂﬂﬂiWﬂﬂaguaﬂﬁﬁa
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Design Strip
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U9Y 2 38 NYNINANIMATNINEINY 1 TanTATIBANIVUARYAURIY Equivalent
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Framo [277407191989 Frame uawtnwnu1zazncnaqq1zu11q§uana1cde 1780171
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Design Strip (a7 3.1.21) Jun 3.1.21 udAsdIu289 Design Strip nan
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i Y 3 { ve H
LAY (IR B9asdIN1T0A1UIaMIA TR L HUATAR WU

L. . . ¥
1. a7mna1 Flexural stiffness BRIWKRKALIA
2. AMINAT distributed factor uar carry over factor
b - 4 v a s M
3. 27 pattern uaquwnunu11qnLwaTutnaﬂﬁTutuuagqqauasawqa
' I3 . .
4. NTe31887THLNURIN design strip lﬁﬂg column strip Hac
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Slab sysiem without beams

hy L2
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L J I
T M
Section A-A
|le 12 1
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face of
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E—H|

Slab system with drop panels

1_ ,__—11,/(1-c2/1 2
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Section B-8B
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Cl/2’_‘l l fn
I D

diagram

%SS

o . 42
| ,h, | hhy |
- ' |l Y
Section C-C " Section D:D
42
| . 2
- A L /l-cp 28 5)
b
b Section £-E
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Eesl, Ecslp
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Equivalent slob-beam stiffn
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_ Equivalent siab-beam stiffness

diogram
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#3158 wamma Stiffness
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Slab stiffness

4 z vo Xdowu.o .
TUn  3.1.22 UAAVTUAVUAZNUIRADAIWUNMLIAR  A-A AT I dN1T0

. v 4. v
AN TR TABRTIIINAUIANA MUATH

I, = (1/12)1,h° 3.1.36
Taan .
1, = A1MNI19189 Frame '
h = A9 NMUARASSRIMINGR B-B ?qLﬁuu?tumﬁdqunaqauaé1uxdw

' {a [ YV o . v
ﬂ'ﬁuLuuaau&umLganammaaﬂmmm‘laﬂn

I = I, 3.1.37
(1-c,)*
12
4
- . 1ean

“~ L
c, = ANMANIAINKRILAD

< ) 0 C . .
NFUNITN 3.1.36 uaz 3.1.37 A1 Equivalent slab stiffness

<4 . : . »
TasdszuraniduaTag Rice ' dwatoAmrata’n

K, = 41I_E, 3.1.38
(1,-c))
2
<4
Taan
K_ = equivalent slab stiffness
” ‘ ] .
E_ = 1u§aﬁ§auqunaquu
' [4
1, = A1 TENINAUERA LT
¢, = AINEIIIANMRILEN
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Siab system ' Column stitfness Slab system with Column sliffness
withou! becms ~ diogrom column capitals ‘dioqr_on;
n. Flat Plate f. Flat Slab y Capita
1 i . I 1..
‘t;'_°_‘ﬁ"""'_:jl=® {_"—"—' s LJ[:@
L Eccl ) bottom of slab-
- ¢ beom at joint L, Ecclc
top of slab-beam
—_— 25z N . :
1] 7 . = — ——r—Jﬁlz(D

i—-—oﬂ——l—-ﬂ—l—_“_
Slgb system with Column stiffness Slab system Column stiffness -
drop ponels : diogram with beams diagram
-t
7. Fiat Slab l. Two-way Slab ufuIay

v e 4 v, .
‘nh'% 3.1.23 nuiaatd1iwaliaiuin Stiffness



' t1lo

Column Stiffness

"‘ - g v 1 {a g
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lﬂ . . v v owu A ug
229 TEM RN TR TN 1A TABRTINNUIAAITITAILEY AV
3
I_ = (1/12)c,c, 3.1.39
la s d o, X _va a4 W . C1)
dﬁuTusuuﬂauxuawL§ﬂ1u$1una§1uwu1una11naﬁannu « 910 Rice

1 . a1
71 column stiffness 3T9TasUTen RNAN

K, = 4EI_ 3.1.40
L_-2h
Taan
X, = flexural stiffness mavidn
E, = Tuaddaangusasid
L, = ﬂ1ﬁu§qnaetﬂﬁ?ﬂaﬁnﬁqnaﬁqﬁ1wuuuﬁﬁu

re
1

EquivalenttColumn stiffness

d 3 34 ) - o J .
3ﬂn 3.1.24 uﬁaqdﬁuﬂaesﬂﬁuazwuna511unut1an31 Equivalent

3 E:H t] ] ] [ -~ i 84«..
enolumn %QUwznaUﬂ1aé1uﬂaqsﬂwnangna1euuuasaﬁqnuéqunaquunaanuLﬁﬁuas
4 N o » <] ¥, . :
BuaanUaInLEIRIEa9E19 L SandIna09uWul11 attached torsional member 81

y o 4 woa . NS4
stiffness nMUINITINWINTAAIN

1 =1 +1 3.1.41

Ke: x: K\
q
Taan
K = Equivalent column stiffness

torsional stiffness 7§ attached member

]
1]

9E_C

1, L1-(c, 711’ !
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C = E01-0.63 (X/y)) x y/3
%

X = A72ME170394W4 = h

y o= ATMEAITNIAMENAT = ¢

_— Column Above

Torsional
Member, Kiq

Slab-Beam

’ \/<Column Below

4 . t‘ E 7S ]
zﬂn 3.1.24 Equivalent column twatgn1a1 Stiffness
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Distributed Factor

-

N . . 4
U7 3.1.38 uaz 3.1.41 A1 distributed factor nuraz

joint #m1Taiatazan

D.F.s(exterior it = K_ 3.1.42
' K, + ZK__
nas .
/
D.F. (interior jt.) = K, 3.1.43
£K_+ zK__
<4
Taan
. . 3
D.F._ = distributed factor »avwuy
Carry over factor . g

ed ' ¢ v . o . -
uwﬂlaa1n1§1unﬂ1n181utuua aﬂnﬂaﬂan1qn301ﬂan§ﬂqwﬁqdﬂnﬂ1n
. v e o v ad 1 < K '
ﬂquqmu11aaaqqaztaaauasgnaaana1n Column analogy asTI1TNAINWLIT A1
1 e E 1) o ‘4 -y 3 v .'a
carry over factor in1nu 0.50 3ETNUAAWTNLUAIWANUIIUAUNITABRULLNT
1

Loading Pattern
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. |JU J ':Hu
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4 % o v Y e da1 v ' 4
1uauwuunu11qna1aauﬂuunu11qnﬁqnun1uaan11 3/4 [LL/DL ¢= 3/4) 1u3ﬂn
. VY e 4 v v I's
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44 % 4
gqqannqnaqudwuaw1ﬂquu Tuzwsnil  3.1.41.4 uaz 3,1.41.5 ugaInT
. ¢ Y. . 4 v, v 4 do .
11qawuuuquwuunu11qna1lwa1n1aa11uLuuagqqannqlﬁ1

Distribution of Factored Moment

4 ' (4 { .
A1T19N 3.1.4 WARYAINTITNTEINATHINUARIN  Design Strip tﬁﬂg
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ux
column strip 4as middle strip fmTuwu Flat plate

<
R1779N 3.1.4 Distribution of Factored Moment

For slab systems without beanms
*#¥That portion of the Factored momnel not resisted by the

column strip is assigned to the two half-middle strips



Colums assuimed

fixed at remote ends

(5) Loading pattern for negative design moment at support B*

<
zll‘n 3.1.25 Loading Patterns

NN a0 Sya. XN
wgt Wi 1
—o— o— o
A B . C D
BANINY BNNNY ~<) —~
(1) Loading pattern for design moments in all spans with L = 34 D '
AN . A o0, AN
wg+3/74 w) w
r — d - J
@
A B c D
(2) Loading pattern for positive design moment in span AB*
wa ' AN A ams
wd #* 374w .
W - bt Wwd
( . o
s -
A B c e D
(3) Loading pattern for positive design moment in span BC*
RS AN,
wyt3/aw
[_d - l Wy Slab -beom gssumed
Y, fixed at support two
&— - .
A ) ct spans dislance
NN\ %
(4) Loading pattern for negative design moment at support A*
N wg + 374 wy PN\ QAN AUV
wd
L 1
-—
A B o D
BAN ~= << AN\

N
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zﬂn 3.1.42 UHASNITLIATHINANUAL T cub-of f MTuwuTzuy Flat
o ad v & 4 v
Plate uaz Flat slab ninunldinanaTILaLIiNanaanl
.
uiItaay
3 ] < 4«24\ ar w [T
Tuwuszuy Flat Plate Aqug9taauntnaiuueTLantd13saad1aTung
a ﬂ‘l J [ . 4 4 a [ ¥ da v
Wt L luwLAE Z9N1TA1ALTILRARIENWOANTTHRANAINIINWR TS UUNRATBRAN T
T a addal X Y e » X -
Na17A2 TUNTANNAL wuaznﬁauWWunuﬁuﬁwutnﬁgxdﬁ naluwuisuy flat Plate
) ’:u vs‘u E 1 - <«
11T AUIMUNIINULL 2L J1ILYTENAUAIAWORNTTN 2 YTzianAa
4 ' 4 .
. uadInATItaauIaanTy (Direct Shear) uav
4 ] q I's
1. LUBYIINAWTILBBUIINTHLUURA  (Shear caused by moment
transfer)
J ar Qg ar L] 4
zun 3.1.43 UARYANBASAITINARIUIAILTIANARD ﬁauzﬂn 3.1.44

¥d o ¢ v ] '
NRAYUTLIMRUNTAUR LE iquﬂnunu11qnawnuuasnﬁaLﬁwétﬁwnﬂa1utﬁﬁguuaztﬁﬁ

{ b

wr ! L7 & Punely

Criticot Section

(n) Beam Shear
]
Zi Ponets
7727
C'[“/‘_; ection
<& /4L!!i Effi://////
-]

%,

() Two-Way Shear

4
zﬂn 3.1.26 Direct Shear and Moment Transter
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Center 10 center spon—l-——+

rior supporl

(No slcb continuity)

% Bent bars-a! exferior supporls
moy be used il o general
onglysis 1s made

¢ Interior supporl
(Continuily provided)

Cenler Jo center span-£
Exterior support ¢
{No slab continuity)

Le Z | MINIMUM
a |[Own O .
| 5 |PORCENT-Ag WITHOUT DROP PANCLS WITH DKOP PANELS
| o > @
% |= | § |ATSECTION
A il o
| boa— | e fee— | ?
o | 50 m TER e
ol 2 B s Feb—sf | F<b Fe—b—t: | 7
x Remainder | T3 : HE ! RLEK
; % Z 1] 3'
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- - 50 e o
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= o . 3 1 %
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E o : %-05“ Sz _Q - j'/“/"""/, A H
: RRAE T Edqe of drop- A &
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3 §~b+l f—e—of | !
3 g | 30 | 30 \ : ¥4
AL (nalimnw naina iy
@ - | Remainder P \ . i: [/
<< Y | %
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= {7
& g NE
@=| 50 AMaxoi2sy -_,:’_.
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Ol=x - 7
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17 l-c-—c —H % FC(O"UG’S) : %
w | s0 : F Y
a 3 i1
=% " e | | poef o fee J ¥
emainder R N P ~» iy %
g myai i : / k: a i
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g’ = 5o ° 1 / ' \ 7
) : H
o . " N - N 4
Remaginder _4 %/r‘_s.. . 3" Maz.——i—-r-l—yMux. 6 —:
;'c-id—-Clear span-—[n——J:oc > Ctear span-/4 ————"""-‘j
Face of support —=—sf} Face of sUF’F"“””"“""'J? q.

BAR LENGTH FROM FACE OF SUPPORT

MINIMUM LENGTH MAXIMUM LENGTH
MARK 0 b 4 d e { q
LENGTH|0J4 £, 0207, 0227, 0307, |033Z,] 020/, 024/,

17 3.1.27 n1TLATNLMANTE Flat Plate uas Flat Slab
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Ta g E '

Crincot | |
Shear :
Pecaretler

b=3-]

134
Etective Areqa
for Direct |
Sheor Forca

T

<~

<4 .
Eﬂn 3.1.28 Critical Locations for Slab Shear Strength

] L. .
MU TILRAUTAARTY (Direct Shear Stress)

ol . [ Y Jv - ] . <
zﬂn 3.1.45  UARIAIUNUIINAANAAININITRTIVFAVATIRIAU TILRAL
3 Yo X . 4 '
Taaa1qnlna11nn11n1aunuunu17qna1nwu§n1Ld1nna1u zun 3.1.45 n uazr 1
v - ] L | d.
URAVANHAZAITHWITTUIMUIEUTILAauTuNTiaay  Beam shear (One-way Shear
Uar Two-way Shear (Punching Shear) RINa1AU

1 1 < . l‘uﬁ
AL TILRAUTIUINTRAVY

Vey = V /A 3.1.44(m
4
Taan
[] L 2
V ., = A28UT912aRTAIRTY nn/ .

<
i

8 1
dnnunu11qn1uuu1§q nn.

¥ d v o do <
WUNHUIARNTHHTILR AN AU,

=
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< . .
3Un 3.1.29 Direct Shear at an Interior Slab-Column Support

] '
MAIBNTILAAIINTHINWA (Shear Stress Caused by moment Transfer)

n‘ - -~ (] L | 4\
Zﬂﬂ 3.1.43 UHRIANBNTNITINARALNITNTEINETAINUIALTILRAUNLINA

Au 1 L | H-
370 unbalanced moment MMILE1 AIMIALTILAUBAILINTAIIN

V., =1 Me =¥, Me 3.1.44(D)
J J
d
Taan
3 < 4 2
VuB = BUIBULTILRAUAIINTULNUR ‘nn/du.
M = unbalanced moment an/ay.

3 d 4 <
RﬁﬁvunaunluuannqnLUanulﬁuu1qtaau

/



Interior Column

Agx 2(0y ' by)d

[y

Modulus of crilical section:

wherec=2¢' =~b,/2

n. 18191870

Concrala arsa of critical section:

Aoa b [0 0y 4 30 + &) 3

4 4
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Corner Column

Concrele area of critical section:
- AC= (bl + bz)d

. Modulus of critical section: -
~ 3
= [0,d (b, + 4b) + d (b, + b, )b, V6

e ofe

.~ [b’"1 d (b, + 4b,j +'d3(bl + bz)]/G'(b‘.; 2b,)

2
where ¢ = B 72(b, +b,)

C'=b, (b, + 2\bg)/2(b, +b,)

n.tﬁwqu

Edge Column (Bending parallel 1o edge)

%
e

Concrele area of crilical section:
Ac= (by+ 2byd

Modulus ol critical section:

T

.g_ = %, =[b,d (by + 6by).+ 03] /6

wherec =¢C = b1/2

- o
f. LAITH (auaunuaal)



Edge Column (Bending perpendicular 10 edge)

1116

4
Concrete area of critical sectiofi:

AC= (2b] + bﬂd
R S
”/, Y | f critical section:
L’ 7 3 N Modulus of critic :
2 o L. [nd b+ 2b) + d3(2by + by)/by}/6
Y. S [2b21 d (b + 25,) + B(2by + b2)IE(by + D2)
[

J/C

™

where ¢ = By 72(by +b2)

¢ = by(by+ by)(2by+ B5)

E 4
4. (178 (Reannuaay)

4 ' o
EUn 3.1.30 a1 J/¢ amTuLti

A774N 11982 IMU LD T,
RIINANBAIMUIL A 1. -

- - X T~
ANanlTEAnduana UL 1.

- - 3
Section modulus 1AYMUNAR TH.

’ 4q 4 o g dw
MANNIT 3.1.44 (n) UAL 3.1.44 (1) MUIUULTILABUNLARAUNMILAN

v +V 3.1.45
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WAL T RAUIANNAUNTA

ad, a4 & - o 4 ' R | o o v
TunTan lmlUmﬂ‘_,l.ﬁ'im;')ﬂﬂ]ll‘f\llililu R TILRAUNABUATARINITRTUTANA

- One-way shear v 0.53 ¢ ch’ 3.1.48

1

- Two-way shear v 1.06 ¢ JE_> 3.1.47
adv £ 3 - < Va v ¥
TunanAadtdTenand2aFunT9Laan MWIN TR
o <
tdTninanUaan f
. - [ 4 - < W 4
FsnNTIdTvandaaniwadraTun T i aaulanaLua
1.06 ¢ JE_? < V_<C 1.56 ¢ Jf_’
“ . ) -~ < J t 74 - £y <
zﬂn 4.5 udaspunudnazansazaadtvandaannididIn  UTHLIvan
) . o ¥
v tadIaaainln

A, >= (V, - 0.53 ¢ JE_") A_S

nt)f'd
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4

U-stirrups

V€ 053¢ A+~ dA L d
N = S < 1.sa ¢ EA,

* Total area of shear reinforcement
on the four sides .of the interior
column support.

135° bend
6dp, extension

i

Suggested Anchorage Details
for U-stirrups

3.1.31 Shear Strength of Slabs with Bars or Wires Used

as Shear Reinforcement
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Taen
A, = inminantaantidiudantindeduid  gu.®
noo= AumiEaieEd
(n = 2 dwividwm
n = 3 dmIudrTn
1= 4 gmTuidaIw
A, = i Rauiia w.*
S = wyegzWrenavimanaan (= d/2 1.
£ = mirauTeRaIngasimanyaan nn/gn. "

¥

- < - [ 4
ﬁﬂwiunvﬁuﬂﬁanaqsnantﬂ1u1ﬁnqu1ma1ndunﬁ1ﬂ1qudnqanaqu1qLaau

V, <= 0.53 ¢ JE_' A o 1 as -

>3
LETHLMAN TUWT TR,

. Py e 4 o < v 4
IELNNNTLIETY LP’IﬁﬂzﬂWTTN“Tﬂd']ﬂTUHT\\ taaularaiya
1.08 ¢ J€ ° <V, < 1.86 ¢ JE_° 3.1.49

< - - < - * d
700 3.1.48  udavEnpeenTid AN I TIAR MILEIA11AT Lnan

4 <] 3 £y 03
3ﬂw11mn1ftﬁ?masﬁaquﬂwwa1ﬁﬁn1utuuq (M) Al

M =V, C[h, +a, (1-0)] 3.1.50
20,, 2
Taaﬁ
¢ = 0.90
noo= SmmwwIARTNER
h, = ﬁ11n§nnaqtu§nzﬂw11m

JRT18uAAW L uRDa shear head arm/surrounding slab

R
1

fd
n

A7114817172% shear head arm
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AN
. \(330 2 ‘,".5.7°'~

' ® <03d
/ - =
/ ;
/v Stab Bars
i = '
/- c12
8 ( .i.l_;,_%,ﬁ?. Shear Head Details
Vo € 1.86¢‘[€"A€_ ) e
N\
N \ Steel l-or
, N / Channel Shape
SN ’
I/“ . \
[ e
N ’ /
o / -
)-\ /
Rd , V, € JQ‘J¢J¥2AC
] \ , /
o _J/

<
zlln 3.1.32 Shear Strength of Slabs with "shearheads" Used as

Shear Reinforcement
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RIA814 N1TAANUUUWWTSUN Flat Plate

#u FLAT PLATE 44 2 siuntis J8-L8

ANNETVINTY 3.3 WiAs (T 1-2uAY 2.4 was (Tu 2-31@19UNA 0.5%1 WAl

LL = 400 nn/u2

C = 280 N’

wfn SDyg
y \3‘1”— - ’- -
0o
a.5 v - |

| -
' -".57;.\'@/ .

ATUL UATATNVUN T AL
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¥
Wwanldaniuyunig = 30 Ty

d =27 1.
AIAAAUMNEUSLARY

DL = (2.4*0.3) = 0.72 siuyn2
LL 2 =04 fyu?

WITastu W = 1.12 Awnl

1. One-way Shear

, 800
e
A
%ag
ATS =
TU"T
4 2R ‘
235 =

V, =1.12*3.98*8 =35.66 fu
vy = Vyfo*d = 35.86*103/800*27
= 1.7 nnjan2

V. = fg = 4.85 nA/TN2

v
g <Ve OK

wr
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2. Punrching Shear

Vy = 1.12(7.5%8 1.27*0.77)
= 66 AU
v, =66*1032(127+77)*27 = 6 An/mN2

ve =053 f; -gg7 ﬂﬂ/‘ﬂu2

vy <vs OK

A v Ty Design Strip Tnedd Equivalent From Method
Wa991n LUDL = 0.4/0.72 = 056 < 0.75
m”u"fumms-mwﬁwﬁnu'smn avldmanaynisnuan
1. Equivalent Slob Stiffness (Kg)
Ks = #lgh3E/12014¢1/2)
109 UK  Ky/Eg = 4*450*303/12(550-100/2) = 8100
AR KL Kg/Eg = 4*300*303/12(950-100/2) = 8000

2. Column Stiffness (K,)
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WNTU1-TU2 KyfEg=4CoC13/12(Lg-2h) = 4#50*1003/12(330-2(30)) = 61,728

(@1f1 2- 43 K /E, = 4*60*1003/12(240-2(30)) = 92,592

3. Torsionol  Stiffness (K7)

N

KT = { 9E4[1-0.63iheqih3eq/3 Wiol1-ieofipll3

w

W@ J KBS = (911-0.63(30/1001130310073} /450{1-50/450)
= 20,785

@1 K uae L

K+/E. = (9[1-0.63(30/100)}303*100/3} /800[1-{50/800)]3
= 9,985

4. Equivalent Column Stiffness (Kyg)
4
\H89an Eg = E,

Kea/Es = 1HEC/K, + Eg/Ko)

HRee
=
—
)

(@ Keo/Es = 1/(1/61,728+1/20,785) = 15,549

W KURT L Keof/Eg = 1/(1/61,728+1/9,965) =8,580

Ty 2-3



| i

RN Keo/Es = 1/(1/92,592+1/20,785) = 16,975
W Kuar L KgofEg = 1/(1/92,592+1/9.965) = 8,997

. 4 . 1 - :
5. w1 Distribute Factor 1 Joint s IH#sH

Treavs Tsaay Teaas
$100 2000 4
15,549 B0 4540
A 1 1
J X L

494 JK DF. = 8,100/{8,100+16,975+15,549) = 0.20

199 KJ DF. = 8,100/(8,100+8,000+8,997+8680) = 0.24 #

184 KL DF. = 8,000/33,677 = 0.24

484 LK DF. = 8,000/(8,000+8,580+8,997) = 0.31



5.50 9.50 3.20
: : ' —
J K T e
| LALLoS.08 b/m DL+LL=8.96 +/m L
senassnss BAEIEERERRIRREREREEENE
T K L
DF | 0.20 0.24[0.24 0.3110
FEM -12.7 12.70-87.4  67.4|-52.6
2.5 13.1]13.1 -4.8
6.6 1.3{-2.3 6.6
-1.3 0.2]0.2 -2.0
M- |-4.9 +27.3(-56.4  §7.4|-52.8
M4 4.6 | 39.3

o - ~ Canom
- My, LUBSATNUIIAN AU WNL X &< Frome 12 Level 10 ooy 7

o3
h
3

[$)]

; o, ! . LN, - /
Vi @IS = 2772 =105 i3

My = -1 06%8*0 33362023 =81 t-m/8 =



128

o
-
[ na
3

K
yd
<& Q.5 - !
23 -m.
-1 .f--vn
K L

woal -
- Tuwusmaldlunnsaaauuuvidann 1 4 2 aunsdnededl

1 0.75(MDL+LL + My Tﬂﬂiﬂﬁﬂuﬁuﬂ.’]ﬁﬁi’ﬂﬂaﬂ 33%

2. MpLs+LL
M'DeStgn = MpLyyL =564 tm/8m.
M+Des|gn = MDL+LL =393 tm/8 m.

- nezanaluwudidng Column Strip war Middle Strip

Column Strip Middle Strip
M- = 0.75*55.4 = 0.25%538.4 .
= 423 tm/d m = 14.1 t-m/4 m.
= 3.5 t-m/m.

10.6 t-m/m.
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Mt = 0.6*39.3 = 0.4%*39.3
= 236 tm/4 m. = 15.7 tmfd m.
= 59 t-m/m. = 39 t-m/m.

- wageundeiuluwusrasuinga

Mc = Rbd?
= 22%1%272
= 16 t-m/m.

MC > Mpgsign  OK
- -] J
- M7TUUNIAAU Mg L
1. wheusadaulagas
M
Vg = 1.12*7.95%8 =712t
Ag =2 (127477727 = 11016 2
Vyp = 712103711016 = 6.46 nn./mw.2

2. Mausa8aua N TS Shear Stress Couse By moment

Vg2 = MGH L$)

¥ =1-1/1+2/160+27
350427

=046

JIC =.[bydibg+30g) +d3)/3
= 127*27(127+3(77)+273)/3



= 415755 nu3

M, =67.4-52.6 = 14.8 tm
vy = 0.46%14.8*1000*100/415755
=16 nn/an2

Yy = Vy1tvy2
=6.46+16 = 806 An/IN.2
Vo =053, = 887 nn/un2

Vy < Ve OK

o2 e
% . :

- mMdFuAnETN

Column Strip Ag™ = 10.62103*100/1700%0.866*27
=267 1.2
Fvtu A4 DB 25 @0.15 (A, =33
Ag* = 5.9*103#100/17000.866*27
=148 1.2

Aty 14 DB 20 @0.20 (A = 15.7)

Middie Strip Ag™ = 3.510%/17000.865*27
=88 1.2

daviu 14 DB 20 €0.30 (A =10.47)
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5

6.5 |*

[Xe)

7.0

£.5

¢.5

Ag* =3.9*109/1700*0.866*27
=98 mu?

faviu 1 DB 20 @0.30 (Ag = 10.47)

# Flat Plate Tu 2 fiumiy Ep-Eq7

oF g5

L Ll

I

t

Ft
IJ

=

T

45 ! /[——elz
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AYNGNTTWINTY 2.4 15U 2-3) way 4 w.(fu 1.2)

WITUM 141 N, WAY 1%2 W

LL = 400 nnjan?

fs =280 nn. 1.2

WAN SD 40 = 4200 AR, 11y 2

ATUIAIAI TNV 189 TY

h =130
251N, (d = 22 1)

-AM_AUULNUN oY

DL =24"25 =08 t/m?
LL =04 t/m2

W =1 tm?

a1 (9
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1. One-way Shear

V, = 1*3.53*7.75
=27.36 t

vy =Vylod = 27.3%103/7 75*22*100

=16 A/ 1u.2
Vo = 0.29f, =4.85 A /1.2

vy<ve OK

2. Punching Shear o
Vy=1%7.752.1222)  =5857 t

v, = 5857*103/4*122*22 =546 an./mu2

Vg = 0.53f, =887 nn./ﬁ:u.z'

vy<ve OK
A Tuns iy Design Strip {233 Equvalent Frorme Methaod

(199910 LL/DL = 4C0/500 = 0.85 < 0.75

L d ¥
Aetiugtnsaaetinussynasidmas snntonan

1 Equivalent Slab Stiffness (Kg)

TIUAT 1714 K JEg = 419L312(14-C1/2)
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= 4*8*253*100/12(850-100/2)
= 6944

99 149 Kg/Eg = 4%800*253/12(850-100/2)
= 5208

T 9T KfEg = 4*800*253/12(700-100/2)
= 6410

T8 76 Kg/Eg = 57107/12(750-100/2)
= 5952

963 Kg/Eg = 5*107/12(700-100/2)

= 6410

19932 Kg/Eg =5*10712(650-100/2)
= 6944

2.Column Stiffness (K)
W@nTu 12
@16 Ko/Eq = degdr312(Ls-2h)
= 4*200*1003/12(400-2*25)

= 190476

@12 37,9 14 17
Ke/Eq = 4*100*1003/12(400-2+25)



= 95238
@y 2-3

@1 (8) KofEg = 4*200*1003/12{240-2*25)
= 350877

12,3 7.9 14,17
KelEq = 47100*1003/12(240-2%25)
= 175438
3.Torsional Stiffness (K7)
KT/Es = 901-0.63(L/eNIL3 ¢1/3
Lol1-leohip)3
W18 Ky/Eg = 9(1-0.63(25/100)253*100/3

; 800{1-(200/800)]3
= 11701

@ KT/E = 9(1-0.63(25/1001253*1C0/3

800[1-(100/800)}3
= 7359

4.Equivalent Column Stiffness {Kgq)

N Egfkeg = E/Kg + Eo/KT
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Wi Eg = Eg

Eof/Ko+Es/Ke
U 1-2
@1 (6) Keolfg = 1 = 11023
1/190476 + 1/11701
VAU KeofEs = 1 = 6893
1/95238 + 1/7369
i 2-3

11350877 + 1/11701

1/175438 + 1/7369

. 4o o &
5.1 Distribite Factor 91 Point pi14°] Wsiell

L
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—— 9 7T T T
‘rova(K‘cr) $072 #0¥2 1072 PUR T 072 +0Y2.
6y A(K)|  520% £A10 5252 54’1’0’ QR4 i
643qCkee ) |6339 (339 6530 ;0% <6 esra.
L4+ 4 L 1 1 4 !
|
47 44 a 3 6 % 2

DF. = Kg/(EKg +IKec)

179 17-14  DF. = 6944/(7072+6839+6944) =0.33

194 14-17 DF. = 6944/(8944+5208+7072+6839) = 0.27

€74 14-9  DF. = 5028/(26023) =020

74 9-14  DF. = 5028/(5208+A410+6839+7072) =0.20



TWET DT =5t l/IEELE =028
=78 72 DE = BATOMRANLEOED4A8AS- 7072 = 0 24
3 DF = ES82/2R2T =523

e 78 DF = EGRZ/26275
N SO LIS VAR S AT AT
=3¢ 33 DF = B4°0f4708 =2"8

TN &0 DF
N aarsimanas =28
e 27 DT = B944)27265
=28 22 DF = 8244/(8300-7072+6044) =033
6.50 8.50 & 7.00 7.50 7.00 6.50
4 ! ; # n' i —t
17 14 9 7 6 3 2
DL+LL=8 t/m‘
DF | 0.38  0.27]0. 20 0.2010.25  0.24/0.23  0.17/ 0.1 0.23/0.25 0.33
FEM -28.2 28.2|-48.2 48.2|-32.7 82.7/-37.5 37.5|-32.7 32.7|-28.9 28.2
9.3 5.4/4.0  -2.2|-2.8 1.2/1.1 -0.8{-0.9 -1f-1.1  -9.3
2.7 4.7]-1.1 2.010.6  -1.41-0.4  0.§/-0.5 _g.5 -4.7  -p.8
0.8 -1.00-0.7 -~0.5/-0.7 g.4 0.4 0/ 0 1.2 1.3 0.2
M- 1-17.1  37.3|-48 47.51-35.8 32.9/-36.4 37.3|-34.1 32.4/-32.7 18.5
H+ 15.7 25.5 14.7 19.4 15.7 17




M* Design = Mp_,iL = 25.5 t-m/8m.

-ngzat TumuAEg Column Strip UAYT Middle Strip

Column Strip Middle Strip
M- =0.75%6 - =0.25%46
= 34.5 tm/4m. =115 tm/dm.
W = 88tm/m = 29 tm/m,
Mt =0.6*25.5 =0.4%255
=153 tm/dm. =102 tm/4m.
= 3.8 tm/m. = 26 tm/m,

My >Mdesign OK
-ATIRAUUINARY
d‘ . ]
AR (17)

1 wihausa@aulazmss (Direct Shear Stress)

V, =1%35%5
i
=228t
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46  t-m/8m.

1t

M DL+LL
M* DLLL =-255 tm/8m.

rd ' .
Tuwsiiliasanusaan (My) Tuunu x # Frome No.3 Level 9 Boy 2

3

R

~N

Myl AI0TUSUASN = 2.6 tm/3.5m.

da X o -
MwL Pfiaduata = My (annTusunen 1(9%9)
T sunsm)

=26 *8%0.253 /35%0.23

=116 t-m/8m.

i

f__—————?‘/ 11.6-:‘{-—'79\
Ve )

’
3,50 M . N {
- ¥

Z Z
¢ ';\62“1\\ TIHw eV

AQO f\jaf'm'n D

gatuasld My = 1.6 tm/Sm.

I'J 4 1
Juwusaldluntseansuumidann 1 1u 2 aunasd1eaeil

1 0.7EMpLeLL + My IneliidesRuideiandn 33 %

2 MpLaLL
Aty M Design  =Mp[, | =46 tm/8m
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Aq = [12*111)+122)*22
V1= VylAg = 22.8*1000/7568

2. winauaidauain T
Vg2 = MCl (¥
x = 1- 1 = 1'06

[OvIS—.

1+ 2[100+27
3/100+22

JIC = [2b1g{by+2b9)+d3(201 +bofbs 116
= 12411220111 :201220+22320111+1220/1111/6
20470 T3

s b

=04

MDL+LL =-17.1 t-m

Myl = 198 *8*025%/3.5%0.23

AT My = 0.75(MpeLL + M)
=-195 tm.

vy2 =0.4*19.5*1000*100/294270

=264 nn /a2

Vu = Vyit Vg2

=34264 =584 nnjan2

ve =053f, =887 nnfmu2
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vy <vg OK

MU ANy

Column Strip  Ag™ = 8.6*103*100/1700*0.866*22

=268 n2
Aaviule DB 25 @0.15 (Ag = 33)

At = 3.8%103*100/1700*0.866*22

=117 12
Aatiuld DB 20 €0.20 (A = 12.6)

Middle Strip  Ag™ = 2.9%105/1700*0.866*22

=9 mu?
saviuld DB 20 @0.25 (A4 = 12.6)

Agt = 2.6%10%/1700*0.866*22

=8 mul

Aeviuld DB 20 €0.30 (Ay ="10.47)
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I P)>P,
f29 II P> P,

f2¢ 111 P ¢ P,

Hﬂ =Plel
r
Ml: = Pb eb
M, = F,S
P, = F_A,

/ﬁ mﬂum.mru P

‘€q

YN I P > Py,
191 P > P,
I P <P,

M, = Py,
My = Py
M, = F, S
P, = F, A,
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deit I iila e ¢ e TrsanuuutTucdr FuuTelunnounuduTastd
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M, = F,_ S (3.1.68)
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d. . . -
(AW K = P e A1 e, AWIWNINANAIT 3.1.59 AV 3.1.65

1 . . . 13 3
WASA1 P_ AIWIWINNANNTT (3.1.58) AR M, AmImIIndunITAaty

v oo - é <4 w A o4
LAMMUBIRANANURY maamya’nudaantﬂam H

M _ = M_=0.124, f D (3.1.69)

ox -4 8

yoad A da 4
LA IMUIHAR L ABHHUE INNLAANLABY

. #t
K. = 0.40 A f, (E-2d) (3.1.70)
r'4
M, = 0.40 A f_(b-2d) (3.1.70)
[YR 4 v 4 . v ' -
Lﬂ1nu1aazd§tuaauﬁuuﬂnﬁUaanLn§a1ua=ﬁdaqaqu1uLnﬂaunu :
r'4
M = 0.40 A_ £, (i) (t-d) . (3.1.72)
r'4
M, = 0.40 A £, (i) (b-d) (3.1.73)
43 ¥ dw. ¢ A2
T A_, = iuaimiFRManLATUA SN
¥ d v o a - o ~
A = LUATMUIARIMANLATHTULTIRY

’ 4
. {
i_(t-d) uav j (b-d) = fauauTHINGR
4 Y] ‘z v - L -
\HBLRTIAAYTUTHLHUATINLNL X wAZUNY y WTBNAW -ABIATIAFBUAIINUAARARIIN

funnT

Mx + M 1.0 (3.1.74)



#72819 R1TAAnUUNLEY RaaTdTunTH Spread Sheet

DESIGH OF RC COLUN, SQUARED/RECTANGULAR W/ TIE, SUBJECT T0 BIAXIAL BENDING

Project : SHIVA HEIGH 11704794
By :+ SASITORN 02:11 BM
Column 1 Ploor

A. PROPERTIES OF MATERIALS

Steel grade, SR-xx or SD-xx : §0-30
YTield strength of steel, fy : 3,000 kse
Wodulus of elasticity of steel, Es : 2.048+06 ksc
Ultisate conp. strength of comcrete, f'c : 180 ksc
‘ Hodulus of elasticity of comcrete, Ec : 354,512 ksc
n : §
\ a = fy/[0.85-f'c] : 12.61
S|
1 “f----- po-te-t
H i R
=== b (1,00} =-#-=t--t=- X
| a Voo
’ |
$----- +
{0.60)
B. LOADING
Arial load, B _ : 126,549 kg
Moment about x-axis, MX : 1,294 kg-a
Mozent about y-axis, My . 11,112 kg-a
C. "SECTION, REINPORCEMENT AND PROPERTIES
yidth, b : 0.600 a
Depth, D : 1.000 [
Covering to cg. of bars : 0.050 ]
Dt = t-2-4'-(2-tie dia.)-(main bar dia.) : 0.857 |
Db = b-2-d'-(2- tie dia.)-{main bar dia.) : 0.457 a
‘x = t/1 : 0.500 a
| ¢y = b/2 : 0.300 ]
| A =Dt : 0.600 sg.ca
D. TRIAL REINPORCEMENTS & CONFIGURATION
Diazeter of bar : 15 2
o. of bars : 1 }
Ast : 107.99  sq.ca
50% of Ast-x : 6  area ! 29.45  sg.ca
508 of Ast-y @ i area : 14,36 sg.ca
pg = Ast/Ag : 0.013 0k
Ix = b-t°3/12¢{2-n-1)- Ast-Dt2 /4 : 0.0698 a'd
Iy = t-b"3/12+({2-n-1)- Ast- Db? /4 : 0.0236 a4
B. ACTUAL STRESS- AND ALLOWANCE !
fa = P/Ag : 21.09 ksc
fbx = Mx-cx/Ix : 0.93 ksc
fby = My-cy/ly e 12.25 kse
Pa. = 0.34-f'c{l * pg-a] : 116.80 ksc

b, = 0.45-f'¢c : 126.00 ksc

1156



PURR AXIAL, ex ¢ ea, ey { ea
Po = Fa-lAg

7800 TENSION ZONE, ea  ex ( eb AND ea ( ey ¢ eb

Ksx = Pb (Ix/cx)

Msy = b {Iy/cy) A

Pa = 0.85-Ag- [0.25- f'c+ 0.40-fy-py]
eax = Hsx- {1/Pa-1/Po]

eay = sy [1/Pa-1/Po)

Hax = Pa-eax

Nay = Pa-eay

BALANCE CONDITION, Mb, Pb

ebx = [0.67-Pg-m + 0.17]- (t-d")

eby = [0.67-Pg-a + 0.17]- (b-d")

pbx = 1/[1/{Fa-Ag) + ebx- cx/(Ix-Bb}]
pby = 1/[1/{Fa-Ag) + eby-cy/(Iy-Fb]
¥bx = Pbx-ebx

Kby = Pby-eby

PURE BENDING, P =
Mox = 0.40-As- fy:
Moy = 0.40- s fy-

0
(t-2-4")

(b-2-4")
BCCENTRICITY

ex = Nx/P

ey = Hy/P ¥

STATOS OF SRCTIOR %
fa/Pa + fbx/Fb + Eby/Pb(Compression control)

TIB
Diameter, aa.
Kax. allowed spacing,

157

700,791 k6

175,968 kg-2

99,282 kg-a
467,152 kg
0.126 ]
0.071 a
58,667 kg-u
33,100 kg-n
0.299 2
0.170 1
319,895 kg
318,363 kg
95,643 kg-a
5,179 kg-u
30,289 kg-2
18,844 kg-n
0.010 2
0.135 ]
Compression control
0.29 0k
b] (1] i
0.300 a

$.015

{ Joa®o.30xn

.
1.00 X
d
p

{loedp 25 N,




3.1.32.3 na19aanuuy shear wall
Y] < 114 2 Y] :
ATaaNuUUNRILTILA AN Ra1aaNLUUIREINTa UL TITUILIA RS
v v v o 4 v ' Yo o
#39Rma9Te TUAITHATIENITRBIWINTANDY  TRAUIMUNTAYRY shear wall
1 v
AN TAR MMM TINTERAIBTIeTanTal F9TulnAtninaasdii shear wall 3g
o . v v [ . 4 s Vv v
INVTIRTULTINTENTIRIUTNY TagTNinan1T over turn LUAYINAUTINTENIATRDNY
a fa o v A 4
1un11w311m11uLuuaauuxﬁﬂnaq shear wall I¢RaIWINTAUILUBIIN
VvV u v o o ) 17 ]
NIRRT Taauw?a C.G #29NUIRAIINIT moment area WA WA I
d . [ ¥] ‘ . 2 -
I (WatmIfAnaY  shear - wall Tawiana  deflection TuTusungu
Xetabs aahl

ae . . . A v ' 1
wNTANINAANUUY shear wall altuunITRINIURAUAS TUW

SHEAR WALL )

A

LATTERAL LOAD

CHECK #7 OVER TURN

g 35 ‘&:r
| v -
] ]
i i
l - '
N I ]
EOMPRESSION LATTERAL LOAD COMPRESSION -
" DESIGN’

F/A + MxC/Lx + MyC/Ly

M .
UIMNUA
- o - [ 4
IHIMATIINan Nm = 0.0012bd

ndnseiuunInenediuh - 0.002064
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1o9

138149 N17330UYU Shear wall

i

1 wiinii1789 Shear Wall = 0.25%38.5%2400499.95

2308845 Kg.

Check overturn 7184 Shear Wall

M, = 160%99.95
. = 6793..20 T.
M _ = 2038845%4.5 -
;
= 10389.8 T.
% o~ 4
lu71zasuuiiHBHRUUlﬁulﬁﬂﬂaaﬂlRﬂ? 1A 0.25%1.00 m.
Loed I
HIMUNNABUN TR TUTA
P = 0.854,€0.25f” )
= 148 T.

Section 3u1A 0.25%1.00 m.

™ ot
¥ t

A d v
Aanaz 10 fu

ﬁwuﬁnn1§ﬁw = (4500%10)+(600%30)
= 63 T.
\fininAnadneR A_ uwadu = 0.0012bd
= 3 ca’.
use DB 12 8 0.25 p.
LdTuiAanadaesa A, uuouay = D0.0020bd
= 5 cn”.
use DB 12 € 0.20 .
ﬁaﬁgu 20 AINT19UB
damiinnTsin = (4500#20)+(600%60) ‘

i}

120 _ T.
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Aanty 9

I

wniinn1ena © (4500#34) +(600%99.95)
= 212.970

4 o
P ninanpaviy = 212.970 - 143

= 69.97
.o .
Pivan = 0.85A f _A_/bd
A 2 68.5

use DB 25 @ 0.15 & =m.
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f73879 N1TAANNLLEIRTIN a28T1UTunTu Spread Sheet

(({ 2C PILECAP, SQUARE OR RECTANGULAR, ¥/ "n* PILES, REGULAR/IRREGULAR ARRANGEENTS )2}

Project : SHIVA HEIGH 11/04/94
by + GASTTORN 02:25 PH
Pilecap Mo. -+ F-1 Location

mzszssssssisEssIosSSIESRSSSISEZITCSCSISSICSISIEISCOSSSIISISSIIRSITITTISIIITIIZIITIILIIZIZEI=Z

A, PROPEATIES OF HATERIAL

Steel qeade [*SD-xx or "SR-xx) : §0-10
field strength of steel, fy : 3,000 ksc
Allowable strength of steel, fs : 1,500 ksc
Hodulus of elasticity of steel, Es : 2.04B4+06 ~  ksc
Ultinate comp. strength of concrete, f'c 280 7 ksc
Factor : 0.45
Allouadble strength of conmcrets, fc : 126.00 ksc
Hodulus of elasticity of concrete, Ec : 254,512 ksc
B. DBSIGH PARAMETERS
n = Bs/ec : : 12
JE1-k : 0.833
2 =1/2fe jk : 26,314 ksc
.  LOADING
Axial, P : 758,331 kg
Homent about x-axis, Mx. : 5,350 kg-n
Homent about y-axis, My. : 7,080 kg-a
Becentricity along x-axis, ex : ) (]
Becentricity along y-axis, ey : 1
Total nosent about x-axis, Hx : “5,350 kg-n
fotal aoment about y-axis, Hy ° : 7,080 kg-3
D.  CONFIGURATION OF PILECAP AND COLUMN
Diameter of pile : 0.80 (]
Total depth of pilecap : 1.80 ]
Cover to cg. of dars : 0.10 n’
Design depth : 1.70 [}
Digension of column // y-axis, a : ' 0.60 n
Dimension of column // x-axis, ¢ : 1.00 (]
Capacity of pile, Psafe . : 294,000  Xg/ea
Yo. of piles needed ' : - 1.8 ea
Ho. of piles used : { ea
Ho. of rou(s) ' N ’ 2 i
Ho. of column{s) : 2 t
Hiniaua Used
Spacing of rowl(s) : 2.40 2.40 n
$pacing of coluan(s) : .40 2.40 ]
Short side [(width), x : £.00 £.00 3
Long side (depth), ¥ : 4.00 4,00 ]
Total load, include pilecap : 827,451 kg
B.  PILES ARRANGEMENT
Co-ordinate, a. ) BffectiveFlexural shear, kg Punching
Howarransznsart dx! dy? Nx Hy Pilels} -=---»--v--con---- P'..
X 7 5q.a 5q.1 kg-n kg-a { P'x Py, kg
1 -1.20 -1.20 1.4 1.44 {1,115) (1,475 136,795
12 1.20 -1.20 1.44 1.4 144,805 1 (1,115} 1,475 136,795

13 0.00 70.00 0 0.00 0 60 - 0
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..........................................................................................

i -1 L2 1.4 1.44 186,179
727 -t L .44 1.44 186,178
3 0.00 9.00 0 0.00
1 0.00  0.00 0 0.00
320,00 0.00 ¢ 0.00
33 0,00 0.00 0 0.00
&1 0.00 0.00 0 0.00
420,00 0.00 0 .00
43 0.00 0.00 0 0.00
Hax., 1.2 1.0 186,178
Total 5.76 5.76 372,356
axial, ®/n
Axial due to ifx, Mx-dx/dx
Axial dus to iy, Hy-dy/dy?
aax = P/nhilx- dx/dx? +Hiy- dy/dy?
Pain = P/n-Ux- d</dx? -4y dy/dy?
* Status :
7. SHEAR
Actual, v.. [ksc)
Mloved, ve (ksc)
Status
C. HOMENT ABOUT X-AXIS & REINFORCEMENTS

Actual aoaent

drx = ddbxddy

Status

As = Hex/[Es- j-d]
Dianater of bars, am
Requiced Ho. of bars, {
Raquitad spacing, &

HOUENT ABOUT 7-AXIS & REINFORCENENTS

dctual aoaent

dry = -by-d

Status

As = dry/{fs- j-d]
Diaaatar of bars, aa
Requiced No. of bars, I
Required spacing, a

JONDING
Dianeter of bars, nm
Bonding stress, u (ksc)

Perimeter //x = 9/{u j-d},

Requiced No.-of bars, |
Required spacing, a
Pecineter //y = ¥/{uv-j-d],
Required o, of bars, |
Requiced spacing, @

TEHPERATURE STEEL, [0.0018/0.0020/0.0025]- b- t

Diameter of bars, m

ca

cn

Requiced Ho. of bars along x-axis, |

Requited spacing, m

P A - R R

144,805 0
144,805 1

Plexure

)4

: 0.00
: 1.85
: 0k

: 20
: 56.6
: 0.07

: 20
: 2.4
0.17

20
17.02
108.15
17,21
0.23
54.08
8.61
0.50

20
11.5
0.3

(1,475) 139,024

(1,475) 139,024

0 0

0 0

0 0

0 0

0 0

0 0

0 0

{1,475) .

551,634

206,864 kg

1,115 kg

1,475 kg

209,454 kg

204,275 kg
]

Plexure Punching
vy

~-0.02 1.

£.85 §8.87

0k 0k

377,106 kg-a

IT3IIIIEY) kg-a
0k

17,89 sq.cn

25 1

. 36.2 2.1

0.11 0.18

151,885 kg-a

tatanitrt kg'ﬂl
0k

71.53  sq.ca

15 1

14.6 8.9

0.28 0.48

Deforned

15 1

21.62  16.89

135.19  173.05

17.21  17.21

0.23 0.23

67.60  86.52

8.61 8.61

0.50 0.50

25 12

1.3 £.5

0.52 0.85

|
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Required Ho. of bars along y-axis, | : 11.5 1.3 45

Required spacing, P 0.3) 0.52 0.85
K. CONCLUSION OF RE[HFORCEHENTS
Diameter of bars, am : 0 15 n
Required No. of bars along x-axis, | : 12.8 17.2 17.2
Required spacing, a : 0.17 0.2 0.23
Required ¥o. of bars along y-axis, § : 56.6 36,1 2.1
Required spacing, a : 0.07 0.11 0.18
4
- de 32 @ o.
.90 ] ) ® ) 2’°
s R s 32 @ o.45
0.1:{‘ .Ln a A2 I: -
o1 TV
a1 §
-z - !
0-9 )
4.00 '
2.4 +
0.9 O
- 3 o
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DISCLAIMER

MICRO-ACE Club makes no warranties, either expressed or implied, with respect to this
manual or with respect to the software described in this mattual, its quality, performance,
merchantability, or fitness to any particular purpose. The program is sold "as is" witHout
warranty of any kind. You must assume the entire risk as to the results and performance of
the program. Should the program prove to be defective, you (not MICRO-ACE Club) should
assume the cost of all necessary servicing, repair, or correction and any incidental or con-
sequential damages. In no event ‘will MICRO-ACE Club be liable for direct, indirect,
incidental or consequential damages resulting from any defect in the software, even if the
MICRO-ACE Club has been advised of the potential of such damages.



PREFACE

XETABS is a professional version of the famous ETABS (Three-Dimensional Analysis of
Building Systems - the Extended Version), originated at the University of Califomnia at
Berkeley by E.L. Wilson, J.P. Hollings and H.H. Dovey. r\ result of the National Stience
Foundation's project in 1975, the original program, operitional 6n mainframe co puter,
was widely distributed to large consulting fgms in the U.S. for more than a decade, 1t later
became popular worldwide because of its great reliability. At the age of microcomputers,
there is a great benefit for structural engineers in smaller companies who own microcom-
puters to turn to a more rigorous procedure of the finite clement method to analyze building

structures using this powerful tool in ETABS, .

XETABS is a revised version of ETABS which takes full advantage of the microcornputer
system. The project was undertaken by the MICRO-ACE Club (Microcomputer Club for
Applications in Civil Engineering), a non-profit organization, to promote the proper use of
personal computers in civil engineering profession in the egion.

The project started in 1983 as a Master"s thesis work of S.Riftanalert who completely rwrote
ETABS toinclude more effective segmentation and incorporated out-of-core profile solver
for APPLE II computers. This version enables medium-tize 3D building problems to be
handled underthe 6%1{ memory barrier of thé APPLE IL. Prcessing time ma take, however,
as long as overnight. In 1985, C: Jaturasil converted the program, known tgcn as mTABS,
'to the IBM PC environment and added graphics to the package. . :

With a more powerful Microsoft FORTRAN 77 compiler, the original program ETABS
was rewritten into FORTRAN 77 by W.K. Wong in 1986 and it was known then as
MICRO-ETABSS86version. In 1987, J. Suhardjo incorporated the free-format inputmodule, -
“the input editor” to MICRO-ETABS86 and called it XETABS.

Significantenhancement to the XETABS program has beett done by Tsay Wen-Huod'in his
Master’s thesis 1990, for portability of the package on mainframe, mini and micro com yuters,
the addition of the fixed and free format options, and the implementation of the global library
of typical members for a more efficient input.

All the revisions and enhancements up to the current version of XETABS have been under
the close supervision and guidance of Prof, Worsak Kanok-Nukulchai (Ph. D., U. C.
Berkeley, 1979) in his capacity as thesis supervisor, as the founder of SEC Microcomputer
Software Laboratory and MICRO-ACE Club, and as curtent Chairman of the Division' of
Structural Engineering and Construction. Es ecially, the initial "Input Editor Module" of
XETABS was completely overhauled under ﬁis personal effort since 1987 untl its much
improved current form. Significant contributions to all the se developments also came from
S. Attasaeranewang who gave constructive comments, suggestions and assistance, &nd to
Elizer S. Abrea for making the latest enhancements to the: program and preparation of the
manuals. : '
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\ CHAPTER 1
INTRODUCTION

Over the past decade the TABS and ETABS series of computer programs, originally
developed at the University of California at Berkeley by E. L. Wilson, J. P. Hollings and
H. H. Dovey [1,2], operating on mainframe computer systiéms, have demonstrated a fecord
that unconditionally establishes them as the most practical and efficient tools for the

three-dimensional static and dynamic analysis of multistory frame and shear wall buildings.

XETABS, one of the application softwares based on the ETABS program, was developed
by MICRO-ACE Club (Microcomputer Club for Applications in Civil Engineering) at the
Asian Institute of Technology. The analytical capability and versatility of ETABS on
Mainframe computer systems are now available on any 16-bit personal computer,

1.1 The XETABS Package

XETABS package consists of a set of distribution disk and the two-volume manual - the
Application Manual (this book) and the Reference Manual. The distribution disk-contain
the XETABS program, the input file editor program (INPUT), the time history acceleration
records and response spectral data of major earthquakes which you can use in earthquake
. analysis, and the example files which demonstrate the capability of XETABS and which
would guide you in running the program. '

The Application Manual guides you step by stepin using XETABS. Itstarts with an overview
of XETABS through system preparation and operation guide. It presents examples to
illustrate the range of problems that XETABS can handle.

The Reference Manual présents all the hccéssa.ry details in running the program. It covers
modelling, terminology and conventions, a detailed description of the input data and results
interpretation. '

1.2 Requirements

XETABS runs on the IBM PC family of computers including XT and AT, along with all
IBM compatibles and is source code portable on Mainframe and mini computer systems,
XETABS (micro version) requires DOS 3.0 or higher and at least 512 K of RAM (Random
Access Memory). Two floppy disk drives are required although we recommend a hard disk
with one floppy drive.

XETABS makes usc of the 8087 math coprocessor chip if it is present and it will emulate
the chip if it is not available. The 8087 chip can significantly enhance the performance of
XETABS, but is not required.



CHAPTER 11
OVERVIEW

From an analytical standpoint multistory buildings constitute a special class of structure,
The XETABS computer program addresses itself to this particular protlem,

The building is idealized as an assemblage of vertical fram§ and shear wall systems ihter-
Connected by horizontal floor diaphragm slabs which are rig'd in their own Plane. The basic
frame geometry is defined with reference to a three-dimen;ional rectangular grid system.

With special modelling techniques, very complex framing situation may be considered.

A large number of computer programs exists dealing with linear analysis of two- and
three-dimensional com plex structures [3,4]. Most of these programs can be used for the
static and dynamic analysis of multistorx frame and shear wal] buildings. However, some
characteristics that are inherent in the basie nature of a building analysisresultina significant
loss-itr man-hours, com puter time and Possibly accuracy, "

1. XETABS gives accurate solution for the analysis of th:cc-dimcnsional frames and s
particularly useful for dynamic analysis, . :

2. Most buildings are of simple geometry with horizontal beamsg and vertical columps,
XETABS uses rectangular grid which helps minimize input nhecessary to describe such

7. XETABS allows convenient generation and combination of the vertical and lateral static
and dynamic loadings. . t



culation of deflection, Member forces Can be obtained atcolumn
center lines or at the outer faces of the rigid end offsets,

9. XETABS prints the output in a special format resulting in a more simple interpretation
of the analysis results, ,
f)



CHAPTER 11
INSTALLATION AND OPERATION GUIDE

+ This chapterdeals with the installation and cxccution of XETABS on a PC-DOS/MS-Dos

based compater system. Your famih'a.rity with PC—DOS/MS-DOS is assumed.,

The XETABS Package includes tw6 (2) diskettes containing the foIIowing files:
. r
Disk #1: XETABS Execution Disk

XETABS.EXE - the XETABS program
*DAT . sample files '

Disk #2: XETABS Input File Editor

INPUT.EXE . input file editor module
*TH . nmac':( history acceleration records of major earth-
quakes

The problem s may be limited by the space available on the diskette; thus, it i recom-
mended that XEXABS be run on hard disk for bigger problems,

two-floppy disk. System, prepare two new formatted diskertes (Refer to DOS on how to
format diskette}. Label the first with "Execution Djsk" and the other with "Data Djsk",

3.1 Booting he Computer System

Turn off the powr tothe PC. Insert DOS system (3.0 or higher) diskette into drive A and
ihen turn on the:omputer. The CONFIG.SYS file in your boot disk should contain the
following lines:

files20
buffc;=20

It CONFIG.SYS$ not present, create the file with the abeve lines included and reboot the
computer. (Referaagour DOS manual for more information.) :



3.2 Preparing the Execution i)_isk

Copy the COMMAND.COM file from your boot disk to the Execution Disk, To do this,
inscrt the DOS diskette in drive A and the Exccution Disk indrive B. At the DOS prompt,

type:
COPY A:COMMAND.COM B:
and press Enter. The DOS fncssagc s};ould say that one file was copied.

Next, cdpy the XETABS program to the Exccution Disk. Remove thc{ DOS diskette from
drive A and insert Disk #1 of the distribution disks into A. With the Exccution Disk still in
drive B, type: ) i

COPY A:XETABS.EXE B:

and press Enter, Thé Execution Disk should now contain the COMMAND.COM and the
XETABS.EXE files,

3.3 Preparing the Data Disk

Format a new diskette for storing the data file and the output files. Create the data file using
the input editor module that comes with the package or using any text editor, Detailed
description of the input data format can be found in the Reference Manual,

3.4 Executing XETABS

Place the Execution Disk in drive A and the Data Disk in B. With the current logged drive
in A, at the DOS prompt type:

XETABS

and press Enter. XETABS will display the logo page and will request for the input file
name:

INPUT FILE NAME:

You need to supply the name of the existing data file. The full path of the file can be
specified. For instance:

INPUT FILE NAME: b:\xetabs\dat\fname

where b: is the drive; \xetabs\dat\ is the directory where fname resides. The file name
extension is not necessary; .DAT extension is assumed.

XETABS will then ask for the output file name:
Just press Enter for; b:\xetabs\dat\fname.op0
Enter Output File Name:

R P S
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Type the output file name (without extension); the full Path can be specified. For cxample:
b:\xetabs\dat\fnamout. Jyst press Enter if you want the output to be stored on the file
displayed on the first line,

3.5 Output Files

XETABS will create files to store data generated during execution, Output files obey the
following naming convention;

fnamoutop0 - contains the data generation output and the global solution

"o e

fnamout.opn - output files (8 maximum) for load combinations; "n" js the
(n=1-8) load combination number limited to 8.

where fnamout is the name you specify for thc‘ourput file.
3.6 Installation and Execution on a Hard-djsk System

To install XETABS for execution on a hard disk, the execution file should be copied into
the hard disk. Itisa good practice to work in subdirectories. At the DOS prompt key in
the following:

© C>MD XETABS
C>CD XETABS

The first command will create the directory XETABS in drive C and the second will set the

default directory to XETABS. Insert Disk #1 of the distribution disks in drive A and at the

DOS prompt enter the following command: .
C>COPY A:XETABS.EXE

Next, create a subdirectory inside XETABS directory to store the data files. At the DOS
prompt enter the following command lines:

C>MD DAT
C>CD DAT

Create the data file inside the DAT dircctofy using the Input Editor or any text editor. Then,
return to the XETABS directory by typing the following command at the DOS prompt:

QCD (1)
To exccute XETABS, follow the procedure described in Section 3.3,



CHAPTER 1v
DATA PREPARATION

This chapter will guide you or. how to prepare data input for XETABS, In order to use
XETABS Properly, you need to consult the Reference Marfual which contains the defailed

information on mddelling, terminology and convention as well as input data formar,

The XETABS package is supplied with an Input Editor module which you can use to build
the data file, Any text editor canbe used as well as long ss it does not create any special
character in the data file, .

4.1 Data Accumulation

(@) Drawthe Planof the structure, ‘On the plan show the column lines and bays associated
with the frames (or other wall systems). Choose the g'obal reference point (or origin),

(b) Define the horizontal floor levels of the structure for story, level definition,

(c) Determine all the frames and the associated frame el¢ments that are to be part of the
computer model. XETABS recognizes four frame clements, namely: columns, beams,
panels and braces, Assign the different frame elements with property identification
number. ' , '

(d) Identify all the typical frames. Data for frames with identical frame properties need
to be supplied once, :

(¢) Drawall typical frame elevations, Unfolded elevations may be developed for three-
dimensional frames. Op the frame elevations show the following:

1. Column lines arid bays.

2, Story level identification number,

3. Member property identification number,

4. Vertical Ioadiﬁg (if any) separated as dead load and live load,
(©)  Otherinformation that may be required include:

1. Floor center of mass

2. Story dynamic properties

3. Structure lateral loadings (static and dynamic)



4. Load ¢combinations

4.2 Units

There are no built-in units in XETABS. You must prepare the data in consistent set of units,
¢ output will conform to the same set of units,

Recommended setof unjts for practical problems are Ton-meter-second, KN-meter-second
and Kip-foot-second (1 Ton ="1000 Kg; 1 KN = 1000 N; 1 Kip =1000 pounds), Other set
of units may produce large numbers beyond the fixed format and will appear in the output
as asterisk characters (*). When this happens, use the recommended set of units or you may
scale the data properly.



CHAPTER V:
EXAMPLES

The following examples would guide you properly in using the XETABS program. The
proportion of the structures and magnitude~of the loads have been chosen to generate
problems of practical nature.

?

Example 1;

A one-story structure composed of a roof floor supported by four columns at its corners and
four beams ¢onnecting to the columns is analyzed for s'atic load conditions. The plan of
the structure is shown in Fig. 5.1 (a). There are four frames in this structure with the same
frame properties, and the elevation of the typical frame is shown in Fig. 5.1 (b). Column
and beam properties are shown in Fig.5.2. The static load is composed of a36-Ton hdrizontal
load applied at the floor center of mass and a 3.6-Ton/m vertical load applied on the beam
span. The complete data and Output are presented. (Data for Example 1 can be found in
the distribution disk under the file name EXAM1.DAT).

column line 2 and the major direction for column line 2 is towards column Line 1. Also,
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(a) column

Beam Property No, 1

fa——

(b) beam

b
_L Minor direction

Ea 2,000,000 Vaq.m.
baddm
he03m
A =0.08 sq.m,
MAJ SA = 0.072 sq.m,
MINBA = 0.6 ~
T=0.0 (neglected)
MAJ 1. 0.8756-03 m'
MIN=0.0
DT=0.0
D8=0.0

E = 2,000,000 Vaq.m.
b=03m
h=05S m
8A=0.12sqm.
Ta0.0 (reglectad)
1= 23.125603 mt
 Kilnd  (pdemaic beam)
Kiud  (psmatic beam)
KUe2  (pdsmatic beam)
Wi«00

WJ=00

MEMBER PROPERTIES FOR EXAMPLE 1

Data for Example 1 (EXAML.DAT)

MICR FREE M

TON 12/05/50 0

1‘1420001100’EXAMPL81’
'FIRST’ 4.00 0 0 2.50 2.50 ¢ 0

36.000 0 2,50 2.50 0 0 0 0
2000000 .09 .072 0 0 6.75E-04 000

2000000 .12 0 3.12 0

21100 ‘TYPICAL FRAME'
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Giobal Output Fite (EXAM1.0P)

N
3-b ANAL YSIs op BUILDING SYSTEMS
XETABS {v4.1)
INITIAL DYNAMIC ARRAY MEMORY = 40000

AUTHORITY : El{zer 5. Abrea ENGINEER  : Elfzer S. Abrea
PROJECT t EXampLe 3 MASTER NAME: EXAM1 7
DATE s 12705790 HARDWARE: MICR FORMAT t FTREE

FORCE UNIT: TON M

LENGTH UNIT:
------.------.-.---..-.---.------.--..-----------------.---------------.-------

* TOTAL NUMBER OF STORIES-=m-cowaoao. 1~
* NUMBER OF TYPICAL FRAME GROUPS-~--- 1l
* TOTAL NUMBER OF FRAMES--awean oo ___ 4 *
* NUMBER OF LoaD COMBINATIONS--mncuu. 2
s TYPE OF ANALYSIS-oanoC__ 200007770 0+
[ ] ] N
b EQ.0-sTATIC LOADS ONLY *
. EQ.1-MODE SHAPES aND FREQUENCIES ONLY »
. EQ.2-STATIC AND MODE SHAPE ANALYSES -
- EQ.3-TYPE 2 AND SEISMIC SPECTRUM ANAL
. EQ.4-TYPE 2 AND SEISMIC RESPONSE ANAL *
. EQ.S-EQU!VALENT STATIC V =.2 T K C WD »
» EQ.6-EQUIVALENT STATIC v = ALPHA WD ¢
* *
* NUMBER OF FREQUENCIES-~wcmmiuao ___ 0
* STORY TRANSLATION CODE-~=ecmmmn. ... 0
* TOTAL NO. OF COLUMN PROPERTIBS~-ue- 1

TOTAL NO. OF BEAM PROPERTIES--c-us 1 .

*

: 4

* TOTAL NO. OF- PANEL PROPERTIES---ea. g
o JOTAL NO. OF BRACING PROPERTIES oo 0 : '
L 4

"lt'!.!t..tlt..ll'llltlit.ltttltit'."t.l

STORY DATA.
lEVEL 1D HEIGHT MASS (M) HR* 2 X (M) Y (M) K-X K-y
1 FIRST 4.00 000 +000 2,50 2,50 +000 «000

" STRUCTURE LATERAL LOADS..; CONDITIONS A AND B
LeVEL FX-A FY-A MOM-A FX-B _FY-B MOM-B

1 36.0 .000 .000 .000 .000 .000

STRUCTURE LATERAL Loaps.., CONDITIONS A AND B

MOM-B f’//

LEVEL FX-A FY-A MOM-A FX-B FY-B —
1 36.0 . .000 .000 .000 .000
LEveL MOM-B XA YA XB YB
1 .00 2.% 2,5 .0 .0
*** MEMORY BENCHMARK %4 REQUIRED/AVAILASLE = S1/ -

MEMBER MATERIAL PROPERTIES
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COLUMN ID E MAJ I MAJ sA TORS 1 RIGID TOP
A MIN I MIN SA RIGID BOT
c1 .2000E+07 .67S0E-03 .7200E-01 .0000 .0000
+9000E-01 -.0000 .0000 - .0000
BEAM ID E SA RIGID I  KII KJI  XI1J
FLEX I TORS I RIGID J
B1 +2000E+07 L1200 L0000 4.00 4.00 2.00
.3125g-02 .0000 .0000 /
TYPICAL FRAME DATA
TYPICAL FRAME GROUP NO. (G)~-c-emmen G 1(TYPICAL FRAME )
NUMBER OF STORY LEVELS-==mwncoommon "1
NUMBER OF COLUMN LINES (CL)~-~cmmn- -2
NUMBER OF BAYS (BY)=--=cccweceee-. 1
NO. DIFFERENT FIXED END FORCES (F)- 1
TOTAL NO. OF PANEL ELEMENTS--oeecow 0.
TOTAL NO. OF BRACING ELEMENTS-~~cua 0
*** MEMORY BENCHMARK #+¢ REQUIRED/AVAILABLE = 388/ 40000
COLUMN LINE COORDINATES
LINE X Y
1 - .00 .00
2 $.00 .00
FX-END ID CoDE ML v MR VR W
3.600

Fl 1 .000 .000 .000

GENE&ATED BEAM LOCATIONS

STORY/BY 1
1 B1

GENERATED BEAM LOADS... LOAD CONDITION I
STORY/BY 1
1 F1l

GENERATED BEAM LOADS..,, LOAD CONDITION IY
STORY/BY 1
1 FO

GENERATED BEAM LOADS... LOAD CONDITION III

.000
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STORY/BY 1 !
1 FO

GENERATED COLUMN LOCATIONS
STORY/CL 1 2

1 €1 c1

t+++++44+  STIFFNESS FORMATION COMPLETED FOR TYPICAL FRAME GROUP - G } tteitt et
TIME REQUIRED TO FORM STIFFNESS = 1.15
*t* MEMORY BENCHHARK ¢** REQUIRED/AVAILABLE L4 101/ 40000

GLOBAL DATA & SOLUTICN

FRAME POSITION DATA

FRAME TF-GROUP OUTPUT CODE X1 Yl ANG
1 G1l 0 .00 .00 .00 FRAME 1
2 Gl 0 5.00 .00 90.00 FRAME 2
3 Gl "0 .00 $5.00 <00 FRAME 3
4 Gl 0 .00 .00 90.00 FRAME 4

BUILDING FLOOR.DI§PLACEHENTS
LOAD CONDITIONS
I1I

LEVEL ID DOF b 1x A B
1 FIRST X 000000 .000000 +000000 .040997 ¢000000
1 FIRST Y .000000 .000000 .000000 .000000 .000000
1 FIRST ROTN .000000 .000000 .000000 .000000 .000000

**% MEMORY BENCHMARK #++ REQUIRED/AVAILABLE = s/ 40000

#4* MEMORY BENCHMARK #4+ REQUIRED/AVAILABLE = 83/ 40000

LOAD COMBINATION DEFINITION CARDS
LOAD b ¢ 11 IIX A B SPCTRM1 SPCTRM2 RESPNSE SUM CODE

1 1.00 .00 .00 ,00 .00 .00 .00 .00 0
2 © .00 .00 .00 1.00 .00 .00 .00 .00 0
NOTES:

SUM CODB..... APPLIES TO STATIC LOAD ONLY
SUM CODE = 0 --> ALGEBRAIC SUM OF LOADS A¢B
SUM CODE = 1 --» ABSOLUTE SUM OF LOADS A¢B
SPCTRM-1... ROOT MEAN SQUARE COMBINATION
SPCTRM-2... SUM OF ABSOLUTE VALUES 9
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*** MEMORY BENCHMARK #v¢ REQUIRED/AVAILASLE = sy 40000
"** MEMORY BENCHMARK tés REQUIRED/AVAILABLé - 33y 40000
19* MENORY BENCHMARK #0s AZQUIRZD/AVAILADLE » 33y 0000
“** MEMORY BENCHMARK #1+ REQUIRED/AVAILASLE = 3/ 40000

TIME LOG (SECONDS)

FORM FRAME STIFFNESSBS................ - 2.14

SOLVE STATIC LOAD CONDITIONS..v.vvusss = <99

MODE SHAPES AND FREQUENCIES........... - 27 -
COMPUTE FRAME D!SPLACEHENTS........... - + 55 !
COMPUTE AND PRINT STRESSES AND DISPLS, = 3.63 !
TOTAL TIHE............................ - 7.58 .

Output for Load' Combination Number 1 (EXAML1.0P1)

LOAD COMBINATION NO. . 1
PROJECT 3 EXAMPLE 1

DATE ¢ 12/05/90 HARDWARE 3 MICR FORMAT: FREE
FORCE UNIT: TON LENGTH UNIT: M

+++-OUTPUT FOR FRAME NO 4 FRAME LABEL: FRAME 4
FRAME GROUP = @ 1

« «LATERAL FRAME DISPLACEMENTS..
LOAD COMBINATION NO.

LEVEL 1 T2
1 b 4 .000000 .000000
1 Y .000000 -.040997
1 ROTN .000000 .000000

COLUMN FORCES

COL LEVEL TORSION MAJOR MOMENT AXIAL MINOR MOMENT MAJOR MINOR
LINR MOMENT = TOP BOTTOM . FORCE TOP BOTTOM  SHEAR SHEAR
1 1 <00 -2.61 ~1.29 -9.00 .00 .00 ~.97 .00
2 1 .00 -2.61- =1.29 -9.00 .00 ° .00 -.97 .00

BEAM BENDING MOMENTS

BAY LEVEL TORS. MOMENT I-MOMENT J-MOMENT

11 L0000 2.6085 ~2.6085
-+-OUTPUT FOR FRAME NO 3  FRAME LABEL:  FraMz 3
FRAME GROUP = Gl

+«LATERAL FRAME DISPLACEMENTS..
LOAD COMBINATION NO.
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LEVEL 1 2
1 X .000000 .040997
1 Y .000000 .000000 . ~
1 ROTN 000000 000000
COLUMN FORCES
‘COL LEVEL TORSION . MAJOR MOMENT AXIAL MINOR MOMENT MAJOR MINOR
LINE MOMENT . TOP BOTIOM  FORCE TOP BOTTOM SHEAR  SHEAR
1 1 .00 -2.61. -1,29 -9.00 .00 .00 -.97 .00
2 1 .00 -2.61 -1.29 -9.00 .00 .00 -.97 .00
4
BEAM BENDING MOMENTS
BAY LEVEL TORS. MOMENT I-MOMENT  J-MOMENT
1 1 .0000 2.6085 -2.6085
++.OUTPUT FOR FRAME NO 2 FRAME LABEL: FRAME 2
FRAME GROUP = G 1 '
+.LATERAL FRAME DISPLACEMENTS..
_ LOAD COMBINATION NO.
LEVEL ‘1 2 .
1 X .000000 .000000
1 Y . .000000 -.040997
1 ROTN .000000 .000000
.l w
COLUMN FORCES :
COL LEVEL TORSION MAJOR MOMENT AXIAL MINOR MOMENT  MAJOR  MINOR
LINE MOMENT  TOP BOTTOM  FORCE TOP BOTTOM SHEAR  SHEAR
1 1 .00 -2.61 -1,29  =3.00 .00 .00 -.97 .00
2 1 00  -2.61 -1.29  -9.00 .00 .00 -.97 .00
BEAM BENDING MOMENTS
BAY LEVEL TORS., MOMENT I-MOMENT  J-MOMENT
1 1 .0000 2.6085 -2.6085
++.OUTPUT FOR FRAME NO 1 FRAME LABEL: FRAME 1
FRAME GROUP = G 1

« . LATERAL FRAME DISPLACEMENTS..

LEVEL 1
1 X .000000
1 Y .000000
1 ROTN .000000

.

COLUMN FORCES

LOAD COMBINATION NO.

2
.0409897
.000000
.000000
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COL LEVEL TORSION MAJOR MOMENT AXIAL MINOR MOMENT MAJOR MINOR
LINE (MOMENT top BOTTOM FORCE Top BOTTOM SHEAR SHEAR
1 1 «00 -2.61 =1.29 =-9.00 +00 «00 =97 +00
2 1 .00 -2.61 =-1.29 =95.00 .00 .00 -.97 .00

BEAM BENDING HOMENTS

BAY LEVEL TORS. MOMENT I-MOMENT J-MOMENT

1 1 .0000 2.6085 -2.6085 r

Output for Loag Combination Number 2 (EXAMi.OPZ)

LOAD COMBINATION No. 2
PROJECT ¢ EXAMPLE 1

DATE $ 12705790 HARDWARE ¢ MICR FORMAT: FRep
FORCE UNIT: ToON LENGTH UNIT: M

++.OUTPUT FOR FRAME NO L] FRAME LARPY: FRAME 4
FRAME GROUP = ¢ 3

» +LATERAL FRAME DISPLACEMENTS,
' LOAD COMBINATION No.

LEVEL 1 2
1 X «000000 -000000 ,.
1 Y «000000 ~-.040997 '
1 ROTN «000000 " .000000
COLUMN FORCES
COL LEVEL TORSION MAJOR MOMENT AXIAL MINOR MOMENT MAJOR MINOR
LINE MOMENT  TOP BOTTOM FORCE TOP BOTTOM  sHEaR SHEAR
1 1 .00 .00 .00 .00 .00 .00 .00 .00
2 1 .00 .00 .00 .00 .00 .00 .00 .00

BEAM BENDING MOMENTS

BAY LEVEL ToRs. HOMENT I-MOMENT J~MOMENT

1 1 .0000 .0000 .0000
*+-OUTPUT FOR FRAME NO 3 ppupg LABEL:  Frag 3
FRAME GROUP =~ G 3

+ «LATERAL FRAME DISPLACEMENTS. . .
LOAD COMBINATION NO.

LEVEL 1 2
1 X .000000 . 040997
1 Y .000000 .000000
1 ROTN .000000 .000000

COLUMN FORCES
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COL.LEVEL TORSION MAJOR MOMENT AXIAL_ MINOR MOMENT MAJOR MINOR
LINE MOMENT TOP BOTTOM FORCE T0P BOTTOM SHEAR SHEAR
TS 00 37,18 14,92 6,97 .00 .00 9,00 .00
2 1 (00 =17.18  -18082  .§'87 100 00 9,00 1
BEAM BENDING MOMENTS
BAY LEVEL TORS. MOMENT I-MOMENT  J-MOMENT
1 1 0000  -17.1830  -17.1830 -
«+.OUTPUT FOR FRAME™ NO 2 FRAME LABEL: FRAME 2 !
FRAME GROUP- = G 1 .
-
« s LATERAL FRAME DISPLACEMENTS..
\ .
LOAD COMBINATION NO. AN
LEVEL 1 2
1 X .000000 .000000
1 Y .000000 -.040997
1 ROTN .000000 ~000000
COLUMN FORCES
COL LEVEL TORSION MAJOR MOMENT AXIAL MINOR MOMENT MAJOR MINOR
LINE * MOMENT TOP BOTTOM FORCE T0P BOTTOM SHEAR SHEAR
1 1 .00 .00 .00 .00 .00 .00 .00 .00
2 1. -00 200 00 00 200 -00 .00 200
BEAM BENDING MOMENTS
BAY LEVEL TORS. MOMENT I-MOMENT J=MOMENT
1 1 .0000 .0000 .0000
o OUTPUT FOR FRA&E NO 1 FRAME LABEL: FRAME 1
FRAME GROUP = Gl
o« LATERAL FRAME DISPLACEHE”TS..
LOAD COMBINATION NO.
LEVEL 1 2
1 x .000000 .040997
1 Y -000000 ~000000
1 ROTN 000000 -000000
COLUMN FORCES
COL LEVEL TORSION MAJOR MOMENT AXIAL MINOR MOMENT MAJOR MINOR
LINE MOMENT T0p BOTTOM® FORCE TOP BOTTOM SHEAR SHEAR
1 1 .00 17.18  18.82 .87 .00 .00 9.00 .00
2 1 200 -17.18  -19.82  -¢.87 .00 00 -9.00 .00

BEAM BENDING MOMENTS
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BAY LEVEL TORS. MOMENT I-MOMENT J-MOMENT

1 1 0000 -17.1830 -17.1830

Example 2;

The same structure as in Example 1 is analyzed with the same set of loading except that the
structure is modelled as a closed frame starting from column line 1 moving along the edges

until it makes a complete route to reach column line 1 again-(See Fig. 5.3). The elevation

of the fraing is shown in Fig. 5.4 and the beam and column properties are shown in Fig. 5.5,

' .
~ Note that in this example, each column appears only once in the structural model; thus, the
column properties must be Input {n both the major and minor directons to fepresent the
actual structural behavior, : .

The data for this cxample can be found in the distribution disk under the file name .

EXAM2.DAT.

CL-4 . . cLa

. Frame1 Co

CL-1 CL-2
' CLOSED FRAME
FIG. 5.3

- -
X
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REER'

Property No._ 1

FIG. 55

_ Bayt Bay2 Bay 3 Bay 4
Propenty No. 1 Property No. 1 Propery Na. 1 Property No. 1
E E E E
i i r r 7
CL-t cL2 cLa CL4 CL-t
e 60m . ! 60m | 80m { 80m )
14 [ i 1) T 1
FOLDED-OUT ELEVATION
FO. 84
Column Property No. 1
Major direction E= 2,000,000 Vsq.m.
b=013 m °
he03m
A=008sq. m,
MAJ SA = 0.072 5q. m,
T MiN SA = 0.072 sq.m.
T=00 . (neglactad)
b '? arecton MAJI=0675E03  m¢
1 ror Crocter MINI-0675E03  me
DT=0.0 i
F—1» __.| DB «0.0
(a) column
Beam Property No. 1 E = 2,000,000 Vsq.m.
b=s03m
he05m
T SA-0.1253.m.
T=00 (noglected)
h 1«3.125€03 m¢
_'_ Kil =4 (pdumate bear)
Kl =4 (pumatic beam)
. Kl=2 (pdsmasc beem)
—>—] Wle00
WJ=00
{b) beam
MEMBER PROPEATIES FOR EXAMPLE 2
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Data for Example 2 (EXAM2.DAT)

MICR FREE M TON 16-05-90 0
11120001100 "EXAMPLE 27
'FIRST’ 4 0 0 2,5 2.50 0

2000600 0.09 0.072 0.072 0 6.75E~4 6.75E-4 0 0
2000000 0.12 0 3.125E-3 4 4 2 00
44100 'TYPICAL FRAME’

COOHKHKHMHAWNKMHNOUIL O
COoOOoOHLWNHFLaWNOULUVLO O
Pooocoo
PHP SO
cooow
ccooa

HOOOOOCOKMPRrRKHO

coco

GLOBAL DATA ¢ SOLUTION

FRAME POSITION DATA,
FRAME TF-GROUP OUTPUT CODE X1 Y1 ANG

1 G1 0 .00 .00 <00 CLOSED FRAME

BUILDING FLOOR DISPLACEMENTS

LOAD CONDITIONS

LEVEL ID DOF I II III A B
1 FIRST X .000000 .000000 .000000 .040997 .000000
1 FIRST Y .000000 .000000 .000000 . 000000 .000000
1 FIRST ROTN .000000 .000000 .000000 .000000 .000000

*#*& MEMORY BENCHMARK 41 REQUIRED/AVAILABLE = 3¢/ 40000

#4*+ MEMORY BENCHMARK t*+¢ REQUIRED/AVAILABLE = 50/ 40000

LOAD COMBINATION DEFINITION CARDS
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LOAD I II 111 A B SPCTRM1 SPCTRM2 RESPNSE SUM CODE
1 1.00 .00 .00 .00 .00 .00 .00 .00 0
2 .00 .00 .00 1.00 .00 .00 .00 .00 0
NOTES:

SUM CODE..... APPLIES TO STATIC LOAD ONLY

SUM CODE = 0 =--> ALGEBRAIC SUM OF LOADS A ¢ B

SUM CODE = 1 =--> ABSOLUTE SUM OF LOADS A ¢ B
SPCTRM-1... ROOT MEAN SQUARE COMBINATION
SPCTRM-2... SUM OF ABSOLUTE VALUES r

$2¢ MEMORY BENCHMARK **#* REQUIRED/AVAILABLE = €80/ 40000

TIME LOG (SECONDS)

FORM FRAME STIFFNESSES........ Ciresses ® 3.13
SOLVE STATIC LOAD CONDITIONS.......... = .93
MODE SHAPES AND FREQUENCIES..... eeree .21
COMPUTE FRAME DISPLACEMENTS....... ceee ® .S§§
COMPUTE AND PRINT STRESSES AND DISPLS. = 2.75
TOTAL TIME.uueeeennnnncosonnnanssances ® 7.63
Example 3:

The frame shown in Fig. 5.6 is analyzed for mode shapes and frequencies. The frame model
is shown in Fig. 5.7 (Note the dummy columns and beams). This is a plane problem; hence,
the code for story degree of freedom is 1 (i.e. X-translation is free).

Material Properties:
., Cl: E=2.1x10°T/m?, A =0.075 m% I =0.390625 x 10° m*
C2: E=2.1x10°T/m% A =0.100 m? I =0.520833 x 10° m*
C3: E=2.1x10°T/m? A=0.150 m? I=0,781250 x 10 m*
Bl: E=2.1x10°T/m’ I =2.6042 x 10° m*

The data file for this example can be found in the distribution disk (EXAM3.DAT).
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c 1 i
c2 c2 c2 ct
c2 c2 c2 c2 ct .
c2 c2 c2 c2 c2 €1
¢ e ¢ c2 c2 c2 "ley
- =] ca ca c2 2. ez
€ ot ] c3 €3 a c2 c2
¢ c3 c3 (o] ¢ (o] c2
A Y R L T |
- 8m , 8m < em < 8m - 8m , 8m <&
FRAME ELEVATION FOR EXAMPLE 2
FIG.58
bay t bay2 bay3 bay 4 bay 8 bay l.~
8th lovel
Tt level
Gth leve!
Sth level
4th level
g wyel
2nd level
1! lovel
L J J L 1 J L
CL.t o2 CL'-J CL4 CL-s cLe CL-?
__J%l m < am 4 ém s &m 1 am Y 8m <
T DUMMY BEAM , DUMMY COLUMN

FRAME ELEVATION FOR EXAMPLE 2

FIG. 8.7

.
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Data for Example 3 (EXAM3.DAT)

MICR FREE M~ TON 22-05-90 0

81101313100 ‘EXAMPLE 3 '/

fEIGHTH ' 3.000 .2530 .0000 8.000 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000 .0000 L0000

/SEVENTH ’ 3.000 .3800 .0000 12.00 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000 ..0000 .0000

fSIXTH ¢ 3.000 .5070 .0000 16.00 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

fFIFTH ' 3.000 .6340 ,0000 20.00 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 '

*FOURTH * 3.000 .7600 .0000 24.00 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

¢THIRD ' 3.000 .7600 .0000 24.00 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

fSECOND ! 3.000 .7600 .0000 24.00 .0000 .0000 .0000

L0000 .0000 ..0000 .0000 .0000 ,0000 .0000 .0000

fFIRST ' 3.000 .7600 .0000 24,00 .,0000 ,0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .
.210000E+07 .7500E-01 .0000 .0000 .0000 .390625E-03 .0000 .0000 .0000
.210000E+07 .1000 .0000 .,0000 .0000 .520833E-03 .0000 .0000 .0000
.210000E+07 .1500 .0000 .0000 .0000 .781250E-03 .,0000 .0000 .0000
.210000E+07 .0000 .0000 .26042E-02 4,000 4.000 2.000 .0000 .0000
876000 ‘Typical Frame 1’

.0000000 .0000000

8.000000 .0000000

16.00000 .0000000

24.00000 .0000000 !

32.00000 .0000000

40.00000 .0000000

48.00000 .0000000

1

WwadbdUrHraoS3
COO0O0OO0OO0OO0OO0OO0O
0OO0OO0OO0OOO0OOOO
0CO0OO0OO0O00OOO

1
2
3
1
1
1
2
3
4
5
6
7
1
2
3
3
4
4
5
5
6
6
1
1
1
2
2
2
3
3
3
4
4
4
4
5
5
5
5
6

OUNHONNHOWN’-‘NNHUNHO’\O\U\U‘&ANNN
le\O\O\O\U‘U‘U‘U‘-bAbwuuNNNddmO\U\U\b&wN
ND—'NOHNNOONNO(JNOWNOHOHOHOHOHH
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(2 X W WS |

1 0
2 2
3 0
0 3
1 0
2 2
2 0

HadJdJdoonon

.0000000 .0000000 .0000000 'F1

Portion of the Output File for Example 3 (EXAM3.0P0)

J GLOBAL DATA & SOLUTION

FRAME POSITION DATA

FRAME TF-GROUP OUTPUT CODE X1 Yl ANG
1 G1 2 .00 .00 .00 F1
e¢*s MEMORY BENCHMARK *** REQUIRED/AVAILABLE = 21/ 40000

BUILDING VIBRATION

MODE NUMBER  PERIOD

1 .491162
2 .19%489
3 0122272
MODE SHAPES .
LEVEL ID  DIRN /MODE-> 1 2 3
8 EIGHT X .7482 -1.008 1.012
7 SEVEN X .7030 -.6540 .1254
6 SIXTH X .6358 -.2210 -.5281
5 FIFTH X .5470 .1899 -.5890
4 FOURT X .. 4416 .4599 -.1265
3 THIRD X .3352 .5210 L3321
2 SECON X .2167 .4207 .5143
1 FIRST X .9350E-01 .2035 L3176

TIME LOG (SECONDS)

FORM FRAME STIFFNESSESisesssesccsceses ® 41.09
SOLVE STATIC LOAD CONDITIONS.....ev0ve = 1.78
MODE SHAPES AND FREQUENCIES......... e = 2.31
COMPUTE FRAME DISPLACEMENTS....ccoc0vee = .00
COMPUTE AND PRINT STRESSES AND DISPLS. = .00

TOTAL TIME. e ussaesnnesonnnnncaneasnns - 45,15
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;xample 4:
ne 30-story building shown in Fig. 5.8 is analyzed for wind loads. Flgure 5.9 shows the

an of the building. The typical frames are shown in Fig. 5.10.

(ote that for typical frame nuamber 1, the shear wall is modelled as a big column. Dummy
olumns are provided for frame description. _

Vaterial Properties:

Cl: E=2.1x 10°T/m%, A=0875m",1= 0.22230 m*
C2- E=2.1x 108 T/m%,b=05m,h=40m
Bl: E=2.1x 10° T/m’, A =080 m’ 1=054x 107
BR1: E=2.11x 10" T/m?, A =0.0222 m*
:I‘hc data file for this problem is given in the distribution disk under the file name

EXAM4.DAT.

L3
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AT



-26 -
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3 3 3 a 3
: : 2 3 3
; : : E :
4 e T—— N — £)-— - B TYPCALFRAMES
'
3
TYPICAL FRAME 3
TYPICAL FRAMIE 3
TYCAL FAANE D
TYPICAL FRAME 3
.
s

BUILDING PLAN FOR EXAMPLE 4
FIG.59
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TYPICAL FRAME 1 TYPICAL FRAME 2

TYPICAL FRAME 3 TYPICAL FRAME 4

FIG.5.10 g
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i

Data for Example 4 (EXAM4.DAT)

MICR FREE M TON 22/05/90 0

30 4 10 1 0 002101 +EXAMPLE 4 '

130 * 3.000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 .0000 12.00 .0000 7.630 16.00 .0000
129 ¢ 3,000 L0000 .0000 ,0000 .0000 L0000 .0000
15.40 .0000 .0000 12.00 .0000 7.630 16.00 .0000
128 ' 3.000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 ,0000 12.00 L0000 7.630 16.00 .0000
127 ¢ 3.000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 .0000 12.00 .0000 7.630 16.00 .0000
126 ' 3,000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 .0000 12.00 .0000 7.630 16.00 .0000
125 ¢ 3,000 .0000 .0000 .0000 .0000 .0000 .9000
15.40 .0000 .0000 12.00 .0000 7.630 16.00 ,0000
124 ¢ 3.000 .0000 .0000 .0000 .0000 ,0000 .0000
15.40 .0000 .9000 18.15 .0000 11.50 16.00 .0000
123 ¢ 3.000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 .0000 18.15 .0000 11.50 16.00 .0000
122 ¢ 3,000 .000Q0 ~0000 .0000 .0000 .0000 .0000
15.40 .0000 .0000 18.15 .0000 11.50 16.00 .0000
121 ¢ 3.000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 .0000 18.15 .0000 11.50 16.00 .0000
120 ¢ 3.000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 ,0000 18.15 .0000 11.50 16,00 .0000
119 ¢ 3.000 .0000 .0000 .0000 .0000 .0000 ,0000
15.40 .0000 ,0000 18.15 .0000 11.50 16.00 .0000
718. 7 3.000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 .0000 18,15 .0000 11,50 16.00 .0000
117 * 3.000 .0000 .0000 .0000 .0000 .0000 .0000

- 15.40 ~0000 ,0000 18,15 .0000 11.50 16.00 ,0000

- 116 ¢ 3,000 .0000 .0000 .0000 .0000 .0000 .0000
15.40 .0000 L0000 18.15 .0000 11.50 16.00 ,0000
115 ¢ 3.000 .0000 .0000 .0000 .0000 L0000 .0000
15.40 .0000 .0000 18.15 .0000 11.50 16.00 .0000
114 * 3.000 .0000 .0000 .0000 .0000 .0000 .0000
11.50 .0000 .0000 18.15 .QOOO 8.600 16.00 .0000
113 ¢ 3.000 .0000..0000 .0000 .0000 .0000 10000

.11.50 .0000 .0000 18.15 .0000 8.600 16.00 .0000
112 ¢ 3.000 .0000 .0000 .0000 .0000 .0000 .0000
11.50 .0000 .0000 18.15 .0000 8.600 16.00 .0009
711 ¢ 3.000 .0000 .0000 .0000 .0000 .0000 .0000
13.40 .0000 .0000 18.15 .0000 8.600 16.00 .0000
710 ¢ 2.500 .0000 ,0000 .0000 .0000 .0000 .0000
12.50 .0000 .0000 18.15 .0000 9.330 16.00 .0000
79 ¢ 3,300 .0000 .0000 .0000 .0000 .0000 .0000
11.10 L0000 .0000 18.15 .0000 13.20 16.00 .0000
rg ¢ 2,450 .0000 .0000 .0000 .0000 .0000 .0000
7.360 .0000 .0000 18.15 .0000 8.740 16.00 ,0000
e ¢ 2,450 .0000 .0000 .0000 .0000 .0000 .0000
6.270 .0000 .0000 18.15 .0000 7.450 16.00 .0000
rg ¢ 2.450 .0000 .0000 .0000 .0000 L0000 .0000
€.270 .0000 .0000 18.15 .0000 7.450 16.00 .0000
/5 ¢ 2.450 .0000 .0000 .0000 .0000 .0000 .0000
6.270 .0000 .0000 18.15 .0000 7.450 16.00 .0000
rgq t 2.450 .0000 .0000 0000 .0000 .0000 .0000
6.270 .0000 .0000 18.15 L0000 7.450 16.00 .0000

0 .0000 .0000 .0000 .0000 .0000

¢3¢ 2.450 .000
3.920 .0000 .0000 18.15 .0000 4.660 16.00 .0000
12 ¢ 4.400 .0000 .0000 .0000 .0000 .0000 .0000
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5.446 .0000 .0000 18.15 .0000 6.600 16.00 .0000

.' (B ’

L 4.300 .0000 .0000 .0000 .0000 .1000E+07 .1000E+07

I .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

iy ,210000E+07 .8750 ,.0000 .0000 .0000 .2230 .0000 .0000 .0000

© 2 .210000E+07 2.000 1.670 1.670 .0000 2.667 .4167E-01 .0000 .0000

.210000E+07 .0000 .0000
.211000E+08 .2220E~-01
30 7 6 0 0 0 'TYPICAL FRAME 1/

.5400E-02 4.000 4.000 2.000 .0000 .0000

.0000000
4.000000
8.000000
16.00000
20,00000
24.00000
36.30000
29
29
29

HOMNERFEMNDHEFAAUVNLEWNE
AANAUNBEWNSNIIAANLEWN

1230 540

NS oo
U‘DWNH\DQQO\U‘&UNHWU‘WAWNHh-b.uN)-‘U‘

.0000000
8.000000
16.00000

24.00000

36.30000
129
129
129

1 23

HOMMHKMERa&WNE
HEUNEWNUOLSWN

23

30980

-.0000000

4.000000
8.000000
12.00000
16.00000
20.00000
.00000
.00000

500

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
00

0OO0OO0O0O

0

o _oooo
o oooo

o

00
.0000000
.0000000
.0000000
.0000000
.0000000
000
000
000

05000

000

0 0 *TYPICAL FRAME 3 '

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
0000000
00

OO0 O0OO0O-
OO0 O
OO OO

¢*TYPICAL FRAME 2 '/
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249800 8§ 'TYPICAL FRAME 4
0000000 .0000000
4.000000 .0000000
§.000000 .0000000
12.00000 .0000000
16.00000 .0000000
20.00000 .0000000
24.00000 .0000000
28.00000 .0000000
32.00000 ,.0000000

(R

)

w
00000000
00000000
cocooo0o0O00

-

.—l

[

’ |
P e N adad

8

0 32.00000 .0000000 90.00000 ‘F1
0 .0000000 .0000000 90.00000 ’FS
0 24.00000 .0000000 90.00000 ‘F2
0 16.00000 .0000000 90.00000 ‘F3
0 8.000000 .0000000 90.00000 ‘F4
0 .0000000 0000000 .0000000 ’F6
0 .0000000 8.000000 .0000000 ‘F7
0 .0000000 16.00000 .0000000 ’F8
0
0
0

-« ™ W W™ NN %" %"

.0000000 24.00000 .0000000 ‘F9
.0000000 36.30000 ,0000000 *F10 '
000 .000 .000 1.000 1.000 .000 .000 .000 0
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portion of the Global Output (EXAM4.0P0)

LOAD CONDITIONS
A

i LEVEL ID DOF 1 I 111 B
| s—
3
E 30 30 X .000000 .000000 .000000 045177 .000432
- 30 30 Y .000000 .000000 .000000 -.003501 .066067
30 30 ROTN .000000 .000000 .000000 .000183 .000049
29 29 X .000000 .000000 .000000 .044524 .000431
- 29 29 Y .000000 .000000 .000000 -.003414 .064674
29 29 ROTN .000000 .000000 .000000 .000178 .000049
28 28 X .000000 .000000 .000000 .043810 .000429
28 28 Y .000000 .000000 .000000 -.003325 ..063238
28 28 ROTN .000000 .000000 .000000 .000172 .000049
271 27 X .000000 .000000 .000000 .043013 .000428
21 21 Y .000000 .000000 .000000 -.003229 .061741
271 27 ROTN .000000 .000000 .000000 .000167 .000049
X .000000 .000000 .000000 .042119 .000426
Y .000000 .000000 .000000. -.003124 .060169
ROTN .000000 .000000 .000000 .,000160 .C00049
X .000000 .000000 .000000 .041122 .000425
Y .000000 .000000 .000000 -.003007 .058509
ROTN .000000 +000000 .000000 .000153 .000049
X .000000 .000000 .000000 .040020 .000423
Y .000000 .000000 .000000 -.002874 .056751
ROTN .000000 .000000 .000000 .000145 .000048
X .000000 .000000 ¢ .000000 .03881‘ .000421
Y .000000 .000000 .000000 -.002718 .054886
ROTN .000000 .000000 .000000 .000135 .000048
X .000000 .000000 .000000 .037512 ..000420
Y .000000 .000000 .000000 -.002547 .052906
ROTN .000000 .000000 .000000 .000125 .000048
X .000000 .000000 .000000 .036109 .000418
Y .000000 .000000 .000000 -.002366 .050802
ROTN .000000 .000000 .000000 .000114 .000048
20 20 X .000000 .000000 .000000 .034608 .000416
20 20 Y .000000 - .000000 .000000 -.002177 .048568
20 20 ROTN ,000000 ,000000 . 000000 .000102 .000048
19 19 X .000000 .000000 .000000 .033011 .000414
19 19 Y .000000 .000000 .000000 -.0019813 .046203
19 19 ROTN .000000 .000000 .000000 .000090 .000048
18 18 X .000000 .000000 .000000 .031319 .000412
18 18 Y .000000 .000000 .000000 -.001781 .043707
18 is8 ROTN .000000 .000000 .000000 .000078 .000048
17 17 X .000000 .000000 .000000 .029535 .000409
17 17 Y .000000 .000000 .000000 -.001572 .041085
17 17 ROTN .000000 +000000 .000000 .000065 .000047
16 16 X .000000 .000000 .000000 .027664 .000406
16 16 Y .000000 .000000 .000000 -.001352 .038344
16 16 ROTN .000000 ,000000 .000000 .000052, .000047
15 15 X +000000 .000000 .000000 025711 .000402
15 15 Y .000000 .000000 .000000 -.001115 .035494
15 15 ROTN .000000 _ +000000 .000000 .000037 .000047
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14 14 X .000000 .000000 .000000 .023693 .0003998
14 14 Y ,000000 .000000 .000000 -.000856 .032549
14 14 ROTN .000000 .000000 .000000 .000022 .000047
13 13 X .,000000 .000000 .000000 .021619 .000392
13 13 Y .000000 .000000 .000000 -.000563 .029527
13 13 ROTN .000000 .000000 .000000 .000004 .000046
12 12 X .000000 .000000 .000000 .019515 .000385
12 12 Y .000000 .000000 .000000 -.000222 .026450
12 12 ROTN .000000 .000000 .000000 ~-.000017 .000046
11 11 X .000000 .000000 .000000 .017404 .000377
11 11 Y .000000 .000000 .000000 .000196 .023341
11 11 ROTN .000000 .000000 .000000 -.000042 .000046
i0 10 X .000000 .000000 .000000 .015283 .000365
10 10 Y ©.0000Q0 - 000000 .000000 .000693 .020231
10 10 ROTN .000000 .000000 .000000 ~.000072 .000045
99 X .000000 .000000 .000000 .013526 .000354
99 Y .000000 .000000 .000000 .000951 .017665
99 ROTN .000000 .000000 .000000 -.000088 .000044
88 X .000000 .000000 .000000 .011191 .000336
86 8 Y .000000 .000000 .000000 .001092 .014335
8 8 ROTN .000000 . 000000 .000000 -.000095 .000043
17 ‘ X ,000000 .000000 .000000 .009507 .000320
71 Y .000000 -- »000000 ,000000 .001089 .011956
71 ROTN .000000 .000000 .000000 -.00009%4 .000041
€ 6 X .000000 .000000 .000000 .00787% .000300
6 6 Y .000000 .000000 .000000 .001021 .009678
6 6 ROTN. .000000 .000000 .000000 .~.000088 .000039
55 X .000000 .000000 .000000 .006301 .000277
55 Y .000000 .000000 .000000 .0003504 .007530
S5 ROTN .000000 .000000 .000000 -.000079 .000037
!
44 X .000000° - .000000 .000000 .004798 .000250
44 Y .000000 , +000000 .000000 ... .000755 .005545
4 4 ROTN .000000 - .000000 .000000 -.000067 .000034
33 X o .000000 .000000 .000000 .003390 .000218
33 Y .000000 .000000 .000000 .000589 .003765
33 ROTN .000000 .000000 .000000 ~-.000055 .000030
AY
22 X .000000 .000000 .000000 .002114 .000183
22 Y - 000000 .000000 .000000 .000419 .002240
2 2 ROTN .000000 .000000 .000000 -.000041 .000025
11 X .000000 .000000 .000000 .000414 .000099 °
11 Y .000000 .000000 .000000 .000143 .000389
11 ROTN .000000 .000000 .000000 -.000017 .000013
143 MEMORY BENCHMARK *** REQUIRED/AVAILABLE = 16711/ 40000Q
to4 MEMORY BENCHMARK *%¢ REQUIRED/AVAILABLE = 1831/ 40000
LOAD COMBINATION DEFINITION CARDS
LOAD O 11 111 A B SPCTRM1 SPCTRM2 RESPNSE SUM CODE
1 .00 .00 .00 1.00 1.00 .00 .00 .00 0
NOTES:
S§UM CODE..... APPLIES TO STATIC LOAD ONLY .
SUM CODE = 0 --> ALGEBRAIC SUM OF LOADS A & B
SUM CODE = 1 =--> ABSOLUTE SUM OF LOADS A ¢ B
SPCTRM-1... ROOT MEAN SQUARE COMBINATION

SPCTRM=-2... SUM OF ADSOLUTE VALUES
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CHAPTER1
INTRODUCTION

?'er the past decade the TABS and ETABS series of Computer programs, originally
gveloped at the University of California at Berkeley by E. I. Wilson, J. P, Hollings and

mputer systems, have demonstrated a record
. most practical and efficient tools for the

T ' ’ . .
The Reference Manual presents all the necessary details in running the program. It covers

nedelling, terminology and conventions, a detailed descri ption of the input data and results
interpretation,
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CHAPTER II
MODELLING OF 3D BUILDING SYSTEM

#1n XETABS, a building is idealized as an assemblage of vertical frame and shear wall
¥ systems interconnected by horizontal floor diaphragms which are rigid in their own plane,
§ The basic frame geometry is defined with reference to a three-dimensional rectangular grid
& system and with spzcial modelling techniques; very complex situations may be considered.

A shear panel element is available to enable modelling of shear walls, with or without
Hopenings. A diagonal bracing element is also incorporated.

The column and panel element formulations include the effi:cts of axial, shear and'bcr;ding
3 deformations. Beam includes shear and bending deformations and diagonal bracingeletnent
3 includes the effect axial deformation only. Rigid end conditions of columns and beams can
§ beincluded.

§ The buildings may be unsymmetrical and nonrectangular in plan. Torsional behavior and
§ interstory compatibility of the floors are accurately reflected in the results. The solution
§ enforces complete three-dimensional displacement compatibility, making it possible to
¥ capture tubulareffects associated with the behavior of tall structures havin grelatively closely
§ spaced columns,

 Three independent vertical and two independent lateral stetic load conditions are possible
in any one run. An automatic generation of carthquake e/juivalent static load is ogﬁonal
and the static conditions may be combined with load factors to a lateral dynamic earthquake
excitation which may be specified as a time-dependent ground acceleration or &s an
-acceleration response spectrum. -

2.1 The XETABS Frame

A frame basically consists of-columns that are vertical and beams which are horizontal,
- The frame can be two or three dimensional with additional shear walls and diagonal bracings.
- The gridwork forined by the horizontal floor lines and the vertical column lines serves as
the basic reference system for frame description. :

Referring to Fig. 2.1, the column lines (identified as CI, €2, €3, etc.) aré located with
coordinates in the global X-Y plane, and each bay (identifizd as B1, B2, B3, etc.) is located
between any two column lines.

A column line is i vertical line parallel 1o the Z-axis and purpendicular to the building plan
defined by the X-¥ plane. Alongeachcolumnline columns (or columnelements)of different
property sets may be filled at all story levels. Columns with zero property set are dunimies,
Indicating their nonexistence. For example, in Fig. 2.1, column line C3 has 4 columns, one
corresponding toa certain level, whereas column line CS has only one column, correspanding
to level 4.
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Asimilarly, for each bay there m:?' exists beams (or beum elements) corresponding to story
gvels. In Fig. 2.1, bay B3 has 4 beams, one corresponding to a certain level; bay B4 has
w0 beams, one lotuted at level 3 and the other at level 4. Bay B6, located between C4 and
206, has only one beam at level 1,

J The beams, braces (diagonal bracings) and panels we viewed by XETABS as elements that
R onncct to the column lines. The beams associated with a particular story level exist t the
§tory line, while the columns, panels, and diagonal braces associated with a particular story
g level exist below the corresponding story line. Beams, columns, panels, and braces having
4 he same properties may be generated over a series of story levels.

i I3 . . . h . “

4 Figure 2.1 indicates the plan of the structure showing two frames that are isolated from a
3 connectivity standpoint. The structure should be modelled with two separate frames one
4 with 7 column lines and one with 5 columns lines.

§ Two or more frames with identical geometry and loading can be represented in the data by
3 8 typical frame. As the first step of data preparation of typical frame description, it is -
§ ecommended that folded-out frame elevations be drawn for all the typical frames bf the
8 structure, The story lines and the column lines that form‘the basic gridwork for the frame
i description should be-shown on the clevations, including the column line numbers and the
B bay numbers.

] .

§ Modelling of X-braced, K-braced and eccentrically braced systems are possible. Complex
§ systems consisting of discontinuous shear walls and shear walls with arbitrarily located
“openings are easily modeled using the shear panel and special modelling techniques.

2.2 The XETABS Floor Diaphragm

The horizontal floor at any level is modelled by XETABS ‘as a rigid horizontal plahe (or
| diaphragm) that has infinite in-plane stiffness (in the X-Y plane). The floor diaphragms are
- ‘assumed to have a hinge connection with frame members or shear walls at the floor levels;
thus; flexural influence of all floors to the lateral stiffness of the building is neglected. In
| thecaseof flatslab, acolumn strip of the slab méay be accounted i the usual manneraccording
.'to the equivalent frame method. _ :

‘There is only one floordiaphragm associated with each level, This horizontal plane tics
together all the column lines of all the frames in the horizontal plane associated with the
level of the diaphragm. Thus, all the column lines of all the frames at that particular level
cannot deform independent of each other. In other words, two column lines on a diaphragm
will always have the spatial relationship with respect to each-other (in the X-Y plane) before

and after the diaphragm displaces.

The horizontal levels of the diaphragms establish the levels at which beams may exist in
any of the frames of the model. Thus, the floor levels of all the frames must be at the same
clevation. However, all the frames need not have the same number of stories. In any case,
frames must have the same base line.
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3}2.3 Reference Coordinate Systems

4

2.3.1 Global Reference Point and Mass Center Point

-3 Thcglobalreferencepoinlis an arbitrary point you select in the plan view of the bulilding,
E This point is the origi i {

of the reference point. The reference point may be chosen to be any dimensionally
convenient point in the structural plan. There is only one global reference point for the
whole building. . :

Building displacements are output for each individual floor at this mass centet point,
For static problems, (X, Y,) should always be input as (0,0) so that building displace-
ments will be output at the global reference point.

2.3.2 Frame Reference Point

f;?EZA Frame Location Data

.
4

- loading) that are repeated at different locations in the structural plan. The data for such
- ;. typical frames need only be prepared once. Once typical frames are identified and frame
. data for each typical frames have been set, these may then be placed at one or more locations

- Inthe structure via the frame assignment data. These data locate the frame reference points

.2.5 L.oad Conditions and Load Combinations

Itis important to note the subrle distinction between aload condition and aload combination
in XETABS. The load conditions are independent loadings for which the structure is
internally analyzed. These loadings are three vertical static load conditions (1 through 1),

two lateral static load conditions (A and B) and two dynamic load conditions described in
following chapter, -

The load comnbinations are combined, factored loads that are assembled as linear combj-
nations of the individual load conditions. These are loadings that are output by the program.
The number of independent load conditions is fixed at seven (five for static and two for



2 dynamic). There is no limit to the number of load combinations that may be formulated as
g lincar combinations of these load conditions. However, a maximum number of eight (8)
N load combinations may be run at one time.

Vertical load data input for load conditions I through I1T are prepared as part of the frame
§data. Self weight of the frame may be included.
<. ]

ji Lateral static load data (for load conditions A and B) include the magnitude and thclpoim
% of application of the Joad for each story level. Each force scts on the complete floor fevel,
& Atthe end of the analysis, all forces will be automatically distributed to individual frames
¥ in accordance with the stiffness and location of the frames,

4§ Lateral static load may be due to wind or carthquake. The earthquake equivalent static load
3 data can be generated automatically by XETABS based upon the Uniform Building Code
# requirements [3]. Additional lateral loads may also be included. If the automatic generation
@ of earthquake equivalent static load option is chosen, this génerated load will be placed in
& the lateral load condition B. In this case, only load condition A will be available for wind

§ The dynamic analysis of building may be considered in the: form of cither an acceleration
¥ rcsponse spectrum or an geceleration ime history input. These data are, in general, provided
3 by the engineer responsible for the geotechnical evaluation of the building site, Time history
@ data and corresponding response spectrum curves of well-khown historical earthquakes [4]
¥ arc available for selection in XETABS.

[ 26 Rigid Zones

§ All structural members have finite dimensions. In man structures the dimensions of the
3. members are large and have significant effect on the stiffness of the structure, An andlysls
¢ based upon a center line to center line definition, in general, overestimates the deflections.
-Engineers also prefer to have member forces output at the fupport faces. The rigid offsets
- are the distances from the joints to the face of the supports. The beam and column stiffness
| formulation assumes no member deformations within the rigid offsetlengths and all member
F forces may be output either at the outer ends of the rigid offsets or at the center line of the
*member. The flexible length of the member is given by o

. : L'=L-(R,+R)

where L° : the flexible element length
L . ¢ the actual element length :
R, R; :the rigid offset lengths of the element at joints i and j, respectively.

Ithas also been found that an analysis based upon rigid offsst lengths can underestimate the
deflection of the structure. A rigid zone reduction factor Is used to reduce the lengths of
the rigid offsets, thereby compensating for some of the d:formations that do exist In the

2one bounded by the finite dimensions of the joint. The flexible element length is then given
by

L'=L—-z(R,+R)



&commended value forzis 0.5. Lrrespective of the values of z, member forces canalways
Footput cither at the center line or at the outer faces of the member.

L column element has two rigid zone offsets, the top and bottom ends of the columh,

1

2 cctively, for both major and minor axes. These offsets are et by the depth of the beamts
giframe into the columns. Since the dimensions of the beams that frame into the columits
Jie major direction and in the minor directions are often not the same, a judgment on the
$a0f the engineer is needed to determine the value of the rigid zone offset to be used.
Juns that are skewed with respect to the column major or minor axis do not make any
faributions to the column rigid end offsets.

& beam element has two rigid end offsets corresponding to the two ends of the bearn.
gese offsets are set by the dimensions of the columns that exist at the ends of the bearn.
@igid zone offset can only be present if the beam runs parallel to either the major or minor
@xctions. The dimensions of the colunins above and below the ends of the beam should
&cxamined and the maximum is established. The rigid end offset is then set to one-half
&his maximum value. There are no rigid zone offsets for the brace or panel elements.

Characteristics of XETABS Structural Elements

271 Column Element

f. A column may exist at any story level of a column line.

2. The bottom of the column at the first story level is always fixed.

| 3 Columns must be prismatic. h B

‘ : :1 Column elements may have rigid' end offsets for stiffness corrections.

5 Column element formulation includes the effects of axial, shear and bending
& | dcformations. .

§ 2.7.2 Beam Element

l A beam may exist at any level in a bay.

Beam is connected at either end to a rigid joint.
Beams must be .pris'matic. '

Beam elements may have rigid end offsets for stiffness corrections.

LA

Beam element formulation incluﬂcs the effects of shear and bending deformations.
Any participation of the structural floors in bending of the beams must be reflected
in the properties of beams.

6. Uniformly distributed load can be applied over the full beam span and fixed-end
- moments and shears can be applied at both ends.



2.7.3 Brace Element

1.

SR N S

Brace element may exist in any vertical plane between any two column lines
(consecutive or nonconsecutive) and between any two consecutive floor levels.

The ends of the brace are pinned.
Brace elements must be prismatic.
Brace has no option for rigid end offsets for stiffness corrections.

Brace clement includes only the effect of axial deformation.

.7.4 Panel Element

Punel element can exist between any two column lines (consecutive or noncon-
secutive) and between any two consecutive floor levels.

Panels in the lowermost story are assumed to be fixed at the bottom.
Panel elements must be prismatic.

Panel stiffness is based upon a length equal to the story height, with no rigid zone
offscts due to the depths of the beams that may be framing into the panel.

Formulation includes the effects of axial, shear and bending deformations. If zero
momlcnt of inertia is used, only the effect of shear deformation is included (shear
panel).

Column lines that define the pane! and any column lines existing within the panel
area should have null or zero propeny set identifications.

The panel is a vertical bending element. The bending in the panel is associated with
horizontal shears. Therefore, using the panel to model situations which require
bending deformations associated with vertical shears will lead to questionable
results. See Fig. 2.2.

The pane! bending stiffness is converted to a bending couple acting at the column
lines that bound the panel. Thus, the four comers of the panel do not have any
rotational stiffness. To obtain rotational continuity between the panel and any other
elements (columns, beams, or braces) that connect to the panel, an artificially rigid
beam (e.g. major moment of inertia = 9999999 units) needs to be provided between
the column lincs bounding the panel at the level of connection. These rigid beams
are also needed if the panel connects to another panel (below or above) that is not
bounded by the same pair of column lines. See Fig. 2.3 for examples.
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CHAPTER I
" INPUT DATA

| 1 Creating a Data File

;gc,ractivc input module (INPUT.EXE) and using a word processor. .“
*3.1.1 Interactive Input Editor Module r

' 'c'n: are two methods for preparing numerical input to the XETABS program: using tl}c

An input module included in the XETABS package is proyided to help you prepare the
= data file. This module can be used to create a new data file in free or fixed format or
¢ cdit an existing free format data file in an interactive environment. '

& To use this module, execute INPUT.EXE by typing INPUT at the DOS prompt and then
= pressing Enter. The data file name will be asked. Type the. file name without extension;
= the default extension, ".DAT", will always be appended. The module will then chéck
¥ for the existence of the file. If it exists, it will be edited, otherwise a new file will be
% created. ‘ o

& Data files in free format created using a word processor that follow the acceptable format
2 of XETABS can be edited by this module. If a data file is edited, the old file will be
¢ saved under the file name with ".BAK" extension and the new data file will be created
* under the old name.” More information about the Input File Editor can be found in
> Appendix A of this manial. : :

:3.1.2 Créaﬁr;g Data File Using :i,Word Processor

"" Any word processor can be used as long as it does not create any special character in the
- data file. For example, using Wordstar, a non-document file should be opened.

* All input data for XETABS can be prepared {n fixed or free format. - A proper type of
data should be supplied. Entries should be distinguished as integers, real numbers or
; string of characters. - '

In free format, decimal point for real numbers is not necessary. Scientific notation is
g allowed. A label which is a string of characters should be placed between two apos-
& trophes. For example: 'TEXAMPLE 1'; if the label is intended to be empty, supply a
k. blank between two apostrophes. Two data in a record are separated by at least one space
% character (blank). Never use space characters as zeros; they should be type explicitly.
% If the data are prepared in fixed format, you should place each data entity ending at the -
! specific column in a record. :

%

13.2 Description of Input Data
1There are basically eight (8) data blocks associated with XETABFS data input. A summary

‘of the data setup.is shown in Fig. 3.1. This section of the manual details each block and the
tassociated data lines. :

TRy e
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< Table 3.2 _
] Seismic Zoning Factor in the U. S.
B L .
fseismic Zone vA Descriptions
e 0 0 . No damage )
o 1 3/16 Minordamage; distant earthquakes may causedamage
. to structures with fundamental periods greater than 1.0
g : second, corresponding to intensities V and VI of the
. M. M." Scale.

2 ) 2 3/8 Moderate damage; corresponding to intensity VII of
. . the M. M." Scale. _
g 3 3/4 Major damage; corresponding to intensity VII and

- higher of the M. M.,” Scale. -
= 4 1 Those areas within zone No, 3 determined by the
e ‘ proximity to certain major fault systems. '

8% ° . Modified Mercali Intensity Scale of 1931,
Yource: International Conference of Building Officials, "Uniform Building Code",
Bl - - Whittier, California, 1982, :

R

.

_ Table33
. Values for Occupancy Importance Factor I .
Type of Occupancy Factor 1 .- u
flssential facilities 1.50 ]
ny building where the primary occu- 1.25
cy is assembly use for more than 300
crsons (in one room)
Il Others | 1.00 |

International Conference of Building Officials, "Uniform Building Code",

Whittier, California, 1982.

Urce;
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Table 3.4

Horizontal Force Factor X for Buildings or other Structures

A f

Type of arrangement of resisting elements

,Faétor K H

All building framing system except as hereinunder classified

r

100 |

Julldmgs with a box system as specified in Sect. 2312 (b) -
EXCEPTION: Buildings not more than three stories in height with
stud wall framing and using plywood horizontal diaphragms and

i 'plgwood vertical shear panels for the lateral force system may use K=

1.33

<8 Bulldmgs with a dual bracing system consisting of a ductile moment-

| resisting space frame and shear walls or braced frames using the
| following design criteria;

(@ Theframesand shcar walls or braced framcs shall resist the |

_ total lateral force in accordance with their relative rigidities
considering the interaction of the shear walls and frames.

' (b)  The shear walls or braced frames acting independently of

the ductile moment-resisting portions of the space framc
shall resist the tota] required - latcra] forces.

(c). The ductile momcnt-rc51stmg space frame shall have the
capacity to resist not less than 25 pcrccnt of the required
lateral force. .

. 0.80

) Bmlchngs with a ductile moment- -resisting space frame designed in

gecordance with the following criteria: The moment-resisting space
frame shall have the capacity to resist the total required lateral force.

0.67

Sourcc:

‘Tlevated tanks plus full contents, on four or more cross-braced legs and

not supported by a building.

250 |

Structures other than bulldmgs and other lhan those set forth in Table
Mo. 23-J.

2.00

Whuncr California, 1982.

International Conference of Bulldmg Officials, "Umform Building Code",
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Table 3.5

Seismicity and Building Design Code of selected Countries

—— R SR e

Countries with |  Seismic Maximum base Comments ]
Earthquake Risk Rating shear Coeffi-
, cient

& E Japan 1 high 0.200 Code above average

i Mexico “high 0.312 (shear) - Code average for Acapueco

- : 0.156 (frame) .

"New Zealand high 0.160 Code average '

- Turkey high 0.108 Code average
} India high in parts | 0.120 Code above average f
¥ Indonesia high in parts | 0.150 Code above average H
EUS.A. high in parts | 0.133 (shear) .Code average ,

. 0.067 (frame)
?ELRumama medium 0.300 Code average H
E Algeria medium 0.175 Code average ‘ l
k- France - medium 0.220 (approx.) | ‘Code average H
rBulgana medium 0.320 (approx.) | Code average : H
E Canada medium’ 0.017 (shear) .,-Based on U.S.A. too small !
. 0.033 (frame)
E Cuba low 0.100 (shear) Code average
E o 0.080 (frame) '
[ o
[ Israel low 0.040 Code gives forces only
¢Lcermany low 0.100 No detail but fairly safe

“Thailand very low: 0.030 Code for general frame build-

{proposed) . ing without essential facilities.
%'Sourcc: Dorick, D. J., Earthquake Resistant Design, John Wiley and Sons, 1977.
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Fixed Keyword Entry

F10.0 ZZ Seismic zoning factor (Table 3.2).
F100 ZI Occupancy importance factor (Table 3.3).
., F100 ZK Frame factor (Table 3.4). .
; F100 TX Period of structure in X-direction. d
. F100 TY Period of structure in Y-direction. - | ,
F100 ZS Coefficient for site-structure resonance (range: 1.0-1.5).

‘_' FI0.0 WD I Total dead weight of the structure.

" Fixed Keyword Entry
F100 o Base shear coefficient (See Table 3.5).

. F100 WT. Total of dead and live load of the structure., ‘
- F100 TX Period of structure in X-direétion required for distributing base

‘ shear,
; F1000 TY | Periodof structure in Y-direction required for distributing base
: - shear, ~

4D.

4 4C.

RECORDS

NTCPROP
RECORDS



7 Flg. 34,

‘ 0. Fixed
% 5
F15.0
- F10.0
F5.0

F5.0

F10.0
F10.0
F10.0
F5.0

5 o F50

ENo. Fixed
1015

F15.0
'F5.0
F10.0
F10.0
F5.0
F5.0
F5.0
"F5.0
0 F50

b e e Bty Bty I W b e Rl
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dA COLUMN PROPERTY

One data line must be supphcd for cach different column section type in the building. See

Keyword Entry

CPID
E

A
SAl

SA2

IMAJOR
IMINOR
DT

DB .

Keyword
BPID

E

SA

EEEEETC

Column property st identification number (in sequence). Fge e ey

Modulus of Elasticity.
Axial area.

Shear area associated with shear forces in major dircction, MAJ.
SA.

Shear area assocmtcd wuh shear forccs in minor du'ccnon MIN,
SA. ) \

Torsional inertia. .

Flexural inertia in the major axis direction, MAJ. I
Flexural inertia in the minor axis direction, MIN. L.
Rigid zone depth at top of column (for both axes).
Rigid zone dcpth at bottom of column (for both axes).

Entry
‘Beam property set xdcnnﬁcanon number (in scqucncc)
Modulus of elasticity.

Shear area.

Torsional inertla.

Flexural inertia,

Stiffness factor only (normally equal to 4 for prismatic beam).

Stiffness factor only (normally equal to 4 for prismatic beam).
Stiffness factor only (normally equal to 2 for prismatic beam).
Rigid zone at end L. '

Rigid zone at end J.
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Ely
T K

| T =
Imk- . .

Definition of Kil, KJJ and KIJ

FIG.3.2

. PANEL PROPERTY ~

Fixed Keyword Entry i

I5 PPID Panel property set identification number (in sequence).
F10.0 E Modulus of elasticity.

F100 A Cross sectional area.

F100 I Moment of inertia.

F10.0 AS - Effective shear area, S,.

F100 G Shear modulus, G. .

£ One record must be supplied for each different type of bracing in the structure.

“No. ~Fixed Keyword Enitry .

1. IS TPID Bracing property set identification number (in sequence).
2 FI00 - E Modulus of elasticity;

3 FI00 A Cross sectional area

£ Rl Rl A



e

Kl

5. TYPICAL FRAME DATA

ust be entered for each diffcrent frame. Frames with different locations
d vertical loading need be entered only once.

One set of data m
put identical properties an

T N R TERETRORE PR e ek 15;,.. 5?‘.}"4{3‘&‘? er, T

R L ) B
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5A. FRAME CONTROL DATA

Not Fixed Keyword

N W N -

A

15
15
15
15
I5

I5

FRAMEID
NFSTORY
NCLINE
NBAYS
NFIXED

NPANEL

" Entry

Frame identification number.
Number of story levels above the foundation.
Number of column lines in the frame.

Number of bays in the frame

Number of sets of different fixed end moments and shears to
be applied as vertical loads to beams (girders).

* Number of infill shear panels in the frame.

1
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':, 7 R & NBRACE Number of bracing elements in the frame.
§.8: A35 FLABEL  Label to be used to identify the frame type.

§ 5B. COLUMN LINE POSITIONS (NCLINE records)
$:No. Fixed Keyword Entry '
g 1 IS CLINEID Column line identification number.

2 F100 XCL x-distance to column line from frame reference point.
K F100 YCL y-distance to column line from frame reference point.

I 5C. FIXED-END BEAM LOADS (NFIXED records)

k- All vertical loads on the floors including live load, dead load, ctc.., must first be distributed
¢ into a uniform load on individual girders. Otherwise, a set of fixed-end moments and shears
= must be calculated for the non-uniformly distributed load to be input. See Fig. 3.3 for sign

No. Fixed Keyword Entty

£ 1 I5 VLOADID Vertical loading set identification number.

2 I5 CODE Input code:

3 =0 Fixed-end forces are applied at column faces.

% =1 Fixed-end forces are applied at column center lines,
o

¢ 3 F10.0 MI Fixed-end reaction, M. .
s 4 F100 VI _ Fixed-end reaction, V.
3
5 F100 MJ Fixed-end reaction, M,. R
L 6 F10.0 VJ Fixed-end reaction, V,. .
7 FI100 W Uniform force perunit length, w, acting downward to be added
' to fixed-end reactions. >
COLUMN ‘ COLUMN
¢ ¢
< %1 . | v 1 1R )
M, s M,
I .
B [f‘ L S
WL WR
| . ]
POSITIVE CONVENTION FOR

FIXED END MOMENTS AND SHEARS
FiG.33
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*

5D. BEAM ASSIGNMENTS

One data line per beam must be input from top to bottom and from bay to bay in the frame

(unless identical beams are to be generated).

No. Fixed Keyword Entry

1 I5 BAYID Bay identification number of the beam.
2 15 CLl1 Column line number atend L.
-3 15 - CU Column line number atend J.
4 15 BPID  Beam property sct identification number of the girder.
5. I5 BSAME Number of beams in sequence below to be generated having the
i same properties and vertical loading as the beam.
6 I5 VLD-I'  Vertical loading sct identification number for vertical load
' condition L. .
7' B VLD-II  Vertical loading set identification number for vertical load
. condition IL.
8 I5 VLD-III Vertical loading sct identification number for vertical load
‘ condition III.

AY LR ST JTL R R PR AT e T T

SE. COLUMN ASSIGNMENTS

s One data line per column must be input from top to bottom and from column line to column
A line of the frame (unless idcntical columns are to be gencrated).

T

No. Fixed Keyword Entry .

1 I5 CLINEID Column line identification number of the collfrnn.

2 Is ~ CPD Column property set identification number.
3 I5 CLMAJ Columnline number defining the direction of the major axis (Fig.
- 3.4). - . : - '
v 4 15 - CSAME Numberof columns in sequence below to be generated having

the same propertics as the column member.
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Reference Column Line
(CLMAY)

Column Uine v
considered (CLINEID) e ol

RIS Tl A R

DEFINITION OF COLUMN REFERENCE
TO DEFINE MAJOR DIRECTION

FIG.3.4



S TR TR N e

¥ ‘

TIRRT R AR BN T ey
R

-29.

3F, PANEL ASSIGNMENTS

One data line per panel must be mput from top to bottom of the frame (unless identical
panels are to be generated).

No. szed Keyword Enlry

115
2 I8
3 15
4 15

5 I5

6 Is

PPID Panel property set identification numbcr
CL-1 Column line number at the I side of the panel.
CL-J Column line number at the J side of the panel.

LTOP Story level at the top of the panel from which panel generation

starts. '
LBOT  Storylevel atthe top of the panel at which panel generation ends.
INCR Story level increment for generation (default = 1).

SC BRACING ASSIGNMENTS

Ont‘ data line must be supplied for each bracing element from top to bottom of the frame
(unlcss identical braces are to be gcncratcd)

No. szed Keyword Entry

115
/I C
3 18
4 15
5 15
6 I5

TPID Bracing property sct identification number.
CL-UP  Column line number at the upper end of the brace.
CL-LOW Column line number at the lower end of the brace.

LTOP Story level at the top of the brace from which brace gcncratmn
starts.

LBOT Story level at the top of the brace at which brace generation ends.
INCR Story level increment for generation (default =1).

6, FRAME ASSIGNMENT DATA

One rccord must be prepared in this section for cach frame in thc building; the total number
of frame locations to be read is controlled by the value of NFRAME in the CONTROL

DATA tecord.
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Fixed Keyword  Entry
I5 FRAMEID Frame identification number )
15 FORCODE Force calculation code: '
~0  Frame forces will be calculated and printed for every

load combination.
=1 Frame forces will not be calculated.
F100 XF Distance, X;.
F100 YF Distance, Y. , :
F10.0 ANG Counterclockwise angle that the frame X-axis makes with the

. global X-axis (Fig. 3.5)-
A20 TEXT Information to be printed with the output which will identfy

the particular frame.
Y
e X
i
y -
— X
FRAME REFERENCE
| POINT
— X
GLOBAL REFERENCE

POINT

_POSITIVE CONVENTION FoR &
Fi1G.3.8

7. DYNAMIC LOADS
7A. Earthquake Acceleration S;ﬁectrum Data

These data are required only if the analysis type code is equal to 3 (ANCODE = 3.



No.
1
2,
3

4
5

Fixed

I5

I5

F10.0

F10.0
ASO

7A(b).

7A(a}

7A(a). Earthquake Control Data

Keyword
NPC

L

NMC

ACCEL
EQDIR
TEXT

.31 -

Entry

Number of period records used to define acceleration
spectrum, '

Number of modes, in sequence, starting from the lowest, to
be printed separately. This number should not exceed the
number of modes specified in the Control Data (Section 1).

- Acceleration, units/sec/sec.

Direction of earthquake, ¢, in degrees.
Information to be printed in the output.

7A(b). Period Data (NPC records)

No.
1
2

Fixed Ke yword Entry
F100 PERIOD Period in increasing numerical order.
F10.0 SPACCEL Spectrum acceleration.

. 7B. Time History Data

These d_ata' aré required only if the analysis type code is equal to 4 (ANCODE = 4).
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7B(a). Earthquake Contro! Data

‘No. Fixed Keyword Entry

I5 NACCEL Number of acceleration data (see Section 7B(c) below).
IS NTIME  Number of time stcps; to be used in the analysis.

F10.0 ACCSF  Scale factor for acceleration, ’
F10.0 EQDIR  Direction of earthquke, ¢. .

F10.0 TINCR  Time increment, 8¢, for printing of results,

A40 TEXT Information to be printed with tl.')c output.

O L H W N e

7B(b). Damping Data (NMO'DE records)
One data line must be supplicﬂ for each frequency in the analysis.

No. Fixed Keyword Entry
1 I5 - NNMD Mode number (in ascending order).
2 F10.4 DAMPRT Damping ratio: Modal Damping/Critical Damping.

7B(c). Acce!erétion Data (NACCEL records)

‘One record must be supplied for each time point, at which ground acceleration is spe-
cified, in increasing order. The time span must be greater than the time step, 8t.

No. Fixed Keyword Entry
1 F100 TIME Time.
2 F10.0 GROUAL 'Ground acceleration.

8. LOAD COMBINATION

Load combination for the complete building is defined as the combination of vertical load
conditions (I, I and I), lateral loading conditions (A and B), and earthquake spectrum
loadings. One record must be entered in this section for each different buildimg load
combination; the total number of building load combinations is controlled by the value of
NLOAD in the CONTROL DATA. These data lines should not be supplied if the analysis
type code is equal to 1 (ANCODE = 1), g
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Fixed Keyword Entry

Fs0 FACTI Multplier for vertical load condition.
F5.0 FACT2 Muftiplicr for vertical load condition II.
F5.0 FACT3 Multiplier for vertical load condition III.
F50 FACT4 Multiplicf for lateral load condition A.
F50 FACT5 Multplier for lateral laod condition B.
F5.0 FACT6 Muldplier for spectrum-1 loading.

F5.0 FACT7 Multplier for spectrum-2 loading.

F50 FACT8 Multiplier for earthquake response.

I5 SCODE Sum code:
=0  Algebraic sum
=1 Absolute sum of loads A and B as in the following:
SUM = (I + IT + IIT) + SIGN( + 1T + 1) (Al+1BD



CHAPTER 1V
INTERPRETATION OF RESULTS

create files tostore data gcncrated during execution. The possible files created

the Application Menual.
(ENAME.OPO) contalns the foll

XETABS will
are described in

i“Thc globalbutput file
All generated form of input data.

®

owling:

1.

19, The total lateral story displacement at the center of mass of each s
combinations. The positive sign convention is shown in Fig. 4.1.
|

tory for all load

Y
FLOOR DIAPHRAGM

%

GLOBAL REFERENCE POINT

PLAN

NVENTION FOR BUILDING DISPLACEMENTS

SIGN CO
FIG. 4.1




sheoutputfile (FN AMOUT.OPn)contains the followingres

ults forthe n" load combination.

rtical displacements and rotations of the
comblnations, with respect to the frame
{s shown in Fig. 4.2.

The lateral frame displacements and the ve
frame levels at cach column line, for all load
reference point. The positive sign convention

All member forces:

d minor moments are output at the ends of the column, at the
d end offsets. Axial forces, shear forces, and torsions are
height. See Fig. 4 3a for positive sign convention.

a. The column major an
outer faces of the rigi
Constant along the column

b. Beam major and minor moments are output at the ends of the beam at the outer
faces of the rigid end offsets. See Fig.4.3b for sign convention.

c. Panelforces are output at the ends. See Figs. 4.3c, 4.4 and 45. '

d. Axial forces are output for brace elements. Tensile forces are positive. See Fig.

4.3d.

VERTICAL
{.
l

bl (; -

FAAME REFERENCE POINT

FIG.4.2
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P, =0
15T P, =10 M, -100 o P =10
10m * )
\ o
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1 P’ =10
: M, =150
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P, _-0
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FIG. 44
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4 4 —
3 3 - TOP PANEL W
2 2 sonoupmeru-
1 1

PANEL MOMENTS
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APPENDIX A
INPUT FILE EDITOR FOR XETABS

Introduction

An input file editor module is available for:

¢)) Preparation of input data file for XETABS (as an alternative to word proccssor).

(2) Modification of existing data file by screen editing. ' _

(3) Verification of the data file prepared by 2 word processor.

(4) Transform "free format” to the original ETABS' fixed format. :

(5) Confirm input data integfity by displaying 3D graphics of the building using
AUTOCAD. '

The advantages of the input file editor are the following:

(1) Propersequence of datalines ar¢ automatically ensured, as various data units may
be compulsory, optional or omitted. '

(2) Convenient way of data preparation through user-friendly, menu driven SCreens.

3 Verification and correction of data units are easy.

Requirements

(1) IBM compatible, with at least 256 Kbytes.
(2) Coloror monochrome display. ’
(3) Harddisk is not required (but useful).
MS-DOS operating system (version 2.0 or higher)

@ .
'(5) Alldata files must have an extension of DAT (XETABS’ rcqu’u'cmcnt).

Supportive features

(1) Datafile can be in any drive or any subdirectory (multiple level supported).

(2) Originaldata file, say FNAME.DAT, t0 be edited will be backed up autom atically
under FNAME.BAK. - ,

(3) The Input Editor is clash-free, except in a situation when the file is transferred
to/from a directory that does not exist.

4) In edit mode, the Input Editor works as a screen editor. In input mode (to create
a new data file) incomplete en will be checked and prevent '

5) Completed data file (and its backup) can be sent directly to the printer,

(6) Free format and fixed format (ETABS’) option is available.

(7) An option to create wconfiguration file” under *.LSP for AUTOCAD display of

" 3D building configuration using an independent module TABCAD. :

Hoyw to use

4)) Tgp’mg INPUT and pressing <Enter> key at the DOS prompt will activate the
editor.

(2) Inidally,the "logged drive and directory" will be used as "datadriveand directory"
for loading and saving data files. The user can specify a new data drive and
existing directory path. :

(3) The user can request for a list of all the files in the data drive/directory with
extension of .DAT by typing either <7> or <ALT-Q>. This facility requires
COMMAND.COM of the system’s DOS in the 1dgged drive/directory.

(4) If the user specifies a filename not available in the data directory, the program
assumes that this file isto be created. This is the {NPUT MODE.

(5) Ifthe specified file name exists in the data directory, the program will start the
EDIT MODE by creating a backup cof the existing data file. :
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_ FREE ~ CONFIG
[ rormaT FILE
REQUESTED
i l -1 \
ﬂ.om * TAB *LSP
DATA TRANSFER
~ DATA 7O MAINFRAME
MAINFRAME + PC 4+
‘ etabs ‘tabcad
.

1

* OUT * STRE
n=08
ALL oUTPUT ALL OUTPUT FORCES ouTPuT
AIT'S XETABS SYSTEM

*DWG

AUTOCAD
DRAWINGS

Figure 1. Organization of the YETABS system at AlT

+ AIT vorsion

4+ currontly undor ravision
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XETADS - INPUT FILE EDITOR

1HSTRUCTION
INMUT HODR
Up-nrrov - Move to correct previous entry 'In same screen
Down/Return - To register the current entry and move down
<DEL>/ <=+ - To delete whole/character of current entry

To end current input session (prematured)

¢<F10> at prompt

EOIT MODE

Move to rc-enter any entry in the same screen
End edlting thls screen --> prompt Statement
End editing this screen --> Next Screen
Accept current screen --> Next Group of Data
Accept & Screen-to-Screen Fast Forward Toggle
Accept current screen --> End edit sesslon

ARROW KEYS
<ESC>/<END>
<POOWH>

<F8> at prompt
<F9> ot prompt
<Fl0>at prompt

1IIT ANY XEY TO START !

Screen 1. Important keys for input and edit modes of the INPUT EDITOR

XETADS - INPUT FILE EDITOR

STATUS

”l

current Logged prive = €t
corrent Subdlrectory = \XETADS

ST ERATED DATA FILE

gnput Data Orfve = Cf
Dato Dlvectezry = \XETADS
Data fllu Namo = test.DAT

RESULT FILE SPEC => C:\XETABS\test.DAT

This data flle does not exist yet
OX to crcate thls data file (Y/N)?

L¢?> wiow exlsting #.dat flle <F10> will qult INPUT EDITOR=

Screen 2.  Userinpuls afile name with extension name _DATunderstood). He may view currently
available dala files (*.DAT) in the dala direcltory. He can change data drive and
direclory by pressing <ESC> key. : '

e e tnrdel — e e
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YETADS - INpUT FILE EDITOR

ETATUS

current Logged prive = C:
current Subdirectory = \XETADS

OP ERAMTED DAMATA FILE

Input Data Drive = C:
pData Directory = \XETABS
Data File Name = test.DAT

RESULT FILE SPEC => C:\XETADS\test:DAT
ORIGINAL FILE HOW => C:\XETABS\test.BhK

WARNING! This data already exlists
OK to edit thia data tilae (Y/H) 7 ..

L--<?> view existing *.dat tile <F10> will quit INPUT EDITOR=—

Screen3.  Input Editor cﬁecks if the file already exists, and prompls 10 confirm editing.

XETABS - INPUT FILE EDITOR

CONFIGURATION FILE GENERATOR
FOR XETABS-AUTOCAD INTERFACE (TABCAD)

. AN INPUT EDITOR FACILITY TO CREATE 'CONFIGURATION,fILE'

or puliLniug DARFD ON THE CURRENTLY INPUT DATA, FOR VEﬂ{FICATIbN
PURPOSE, TO DE GRAPHICALLY QISPLAV!D DY AUTOCAD vERSi1ON 2,% UP
(1) This wconfiguration Flle® {s gencrated {in AUTOLISP: <*.1SP>.

(2) During new entry / editing of exlsting datafile, Input Flle
, Editor can be requested to generate a wCconfiguration Filte®.

(3) In EDIT mode, avold using <F10> key to jump exft, until
after the completion of “contiguration File" was reported.

(4) Defore begin the AUTOCAD execution of wconfiguratlion file®,

copy all TABCAD files and the resulting Configuration file
to C:\WORKDIR, and {nstall AUTOCAD 1n C:\ACAD, Type TABCAD.

conflguration file of thls'project requesicd, reconflirm (Y/R)?

Screen4.  Input Edilor has an option to create an AUTOLISP file which stores the overall con-
' figuration of the building currently input. This results in an output file <*.LSP> which
ggﬁleldb_?_ P? grﬂ)ed in a separale session using AUTOCAD and the XETABS module
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1. COHTROL INFORMATION DATA
Mumber of storles
Number of frame

Total number of load comblnatlons
Analysls type code
(0-Static loads:

s-ypc: V=2 I KC wa

0-%, Y translatfons and

1-X translation only

2-Y translation only
Total
Total
Total panel property sets
Total
pullding descriptlon:

~a=MODE = INPUT===?===’==XETABS - INPUT FILE EDITOR

types (typlcal frames)
Total number of indlvidual frames/shear walls:

1-Free vibratlon; 2-Types 0+l
3-Type 2 + Earthquake response spectrum analysis
4-Type 2 + Acceleratlon time history analysis
6-EQ: V = Alpha* Wt)
Mumbor of frequencles to be calculated 1
Code for sllowable story degrees of freedom 3 .
story rotatlons

column property sets in the bullding
beam property sets' in the building

in the bullding
bracing property sets in the bullding

Previous entries are shown as guldance only,

0

3
4
10

<RET> will duplicate each one
<UP> cursor to amend past entries==

\«DEL> or * to cancel entry

Screen5. At

the incomplete data file for fulure use

1. CONTROL INFORHA{ION DATA
Number of stories

Total number of load combinations
Analysls type code
(0-Statlc loads;

5-UDNC: V = 2 I K C Wd 3

translation only
translatlion only
column property

1-X

2-Y
Total
Total
Total
Total bracing property
puilding description:

Screen 6.

screent

s }ODE = ED] T—em———wamcnme—ee X ETABS = INPUT FILE EDITOR

Number of frama types (typlcal frames)
Total number of {ndividual fromes/shear walls:

1-Frce vibration; 2-Types 0+1

3~Type 2 + garthquake response spectrum analyslis

4-Typo 2 + Acceleration tima hlstory onalysls

. 6-EQ: V = Alphae Wt)

Humber of frequencies to be calculated H

Code for allowable story degrecs of frecdom ¢
0-X, Y translations and story rotatlons

sots in the bullding
beam property sets {n the building
pancl proporty scts {n the bullding
sets in the bulldling
4-STOREY CAR PARK

<UP> <DN> cursors to edit ==<PgDn> next screen==<ESC> saves rest of screen==

ical screen Input during INPUT MODE. User must enler the requested dala and
conlirm o accept the entire input on the screen. He may also quit Inputling, and save

by hitting <F10> at the conflrmation prompl.

...«
‘OWaWSs

oo

o oo 0o oo
QOr N

In EDIT MODE, previous entries will be dlisplayed on the screen, user wiil need only

1o modify the specific number of entries without affecting the rest. ;
Kal needs changes, ong can key <F10> to jump 10 the end of the data lile, or

1o the last screen left from previous INPUT MODE.

It this Is the last

L
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subsequent

COUFIGURATIOH FILE ©

In EDIT mode, you
data change will not aff

nit <Flo> key to exlit editing,

XETADS - INPUT FILE EDITOR

CONFIGURATION FILE GENERATOR
FOR XETABS-AUTOCAD INTERFACE (TABCAD)

t this project is now complete!

CI\XETAUS\TEST.LSP

can resume using <F10> anytime to jump exit:

ect this configuration File.

or any other Xey to continue!

Screen7.

At a cerain intermediate point of the
requested) when all data requlred for
grompl screen will be Issued

D graphics

r so that user may )um?
first before continuing with the remalning data.

INPUT of EDIT MODE (il configuration file Is
building the conﬁ%uraﬁon file are complete, a
exit by hitting <F10>,1

o view the

TADCAD file is

Mew data tile is

old data file is

iXpTADS - INPUT FILE EOITOX

C:\XETADS\TEFT.DAT

send to printer (Y/N?) R
C:\XETABS\TEST.DA
send to printer (

C:\XETABS\TEST.LSP
send to printer {y/n?)

K
Y/N?) W

Atthe end of
backup. He

Screen 8.

may send the

informed of the resulting dat
hardcopy.

the session, the user will be

data lo the printer for

a files and the

ettt e e = =



SAMPLE FREE FO

MICR FREE Cm TOM 23/05/90
2611202100 “EXAMPLE VIA *° .
+FOURTIL 7 400.0 .3750E-01 6063. 650.0 250.0 .0000 .0000

*THIRD ¢ 400.0 .3750E-01 6063.

4

*SECOND ¢ 400.0

*FIRST ’ 400.0 .3750E-01 6063,
200.000 500,0 .0000 .0000 ,0000 .1667E405 .0000 .0000 ,0000
200.000 500.0 .0000 .0000 .0000 .2604E+05 ,0000 .0000 .0000
200.000 °.0000 .0000 .8625£408 4,000 4.000 2.000 ,0000 .0000

1
2
1

1
1
2
3
4
1
2
3
1
2
3
4
2
1
2
1
1
2
1
1
2
2
2
2

443000 ‘Long frame '
,0000000 .0000000
500.0000 .0000000
$00.0000 .0000000
1300.000 .0000000

0

oo

0
00
00

.uuu

-DD-‘D-‘.D-‘HUN.-
W W W e

00000 .0000000

4
3
21000 *Short framd *
0
0.0000 .0000000

(=~

13 :

.0000000 .0000000 .0000000
.0000000 500.0000 .0000000
.0000000 ,0000000 90.00000
500.0000 .0000000 50.00000
000.0000 .0000000 50.00000

OQOOOOF‘MMD-

"1300.000 .0000000 90.00000

- 45-

RMAT DATA FILE PRODUCED BY THE INPUT EDITOR

0 .

650.0 250.0 .0000 .0000

.3750E-01 6063, 650.0 250.0 .0000 .0000

650.0 250.0 .0000°.0000

« % % & = =
- ® @ " s S



OOO

0
2 1 0 O'EXAHPLE Via
606E+04 650, 250.
«000 +000 2000
.6068#94 €50, 250,
<000 000 -000
.606£'01 650, 250,
0 +000 .000
.GOSE+0¢ 650, 50,
. -000 .000
. 0. 000 +167E4¢
. 0. .000 .2605+05
+S€3E405 1.0 2,00
0’ ong {rame
0 0
0 0
Q 0
O'Shozt framg
0 0
+000 ’
.000 4
90.9 ’
90.0 4
90,0 ’
’

90.0
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ESM%LRE CONFIGURATION FILE FOR AUTOCAD (TABCAD), PRODUCED BY THE I‘NPUT

{SETQ KW ¢ ("CM"))

(SETQ BUILDING *( 4 26 "EXA"))

(SETQ STORYHT ‘(

400.000 400,000 400.000 400.000

)) .
(SETQ ‘FRAME-DATA ' ( r
(1443000 "Long frame ")
{ 2 4_2 100 0 "Short frame ")
)} .

(SETSYS) -

(SETQ COLUMNLINE ' (

(1 0.000000E400 0.000000E400)
( 2 500.000000 0.000000E+00)
(3 800.000000_0.0000005#00)
(4 1300.000000 0.000000E+00)
)) .
(SETQ BEAM ' (

(112113

(223113)

(334113)

N

(SETQ COLUMN ' {

(1113)

13 .
13)

-y o~
- W N

) )
(MAIN 1) ’ : ot
(SETQ COLUMNLINE b
(1 0.000000E+00 0.000000E+00)
( 2 500.000000 0.000000E+00)
)) .
(SETQ BEAM ‘( .

(11213)

)N

{SETQ COLUMN *(

(1113

({213

))

(MAIN 2)

(SETQ LOCATION "{
o | 0.000000E+00 0.000000E+00 0.000000E+00)
0.000000E+00 500.000000 0.000000E+00)
0.000000E+00 0.000000E+00 90.000000)
500.000000 0.000000E+00 90.000000)
800,000000 0.000000E400 90.000000)
1300.000000 0.000000E+00 90.000000)

o~ o
AL e WN -
NNNNM -

(
))
(ASSIGH)
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. SAMPLE BUILDING CONFIGURATION PRODUCED BY AUTOCAD (v10) BASED ON THE DATA
FILE GENERATED BY THE INPUT EDITOR \

It
< Zf\>
>
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tnant uﬂisTaﬂuaa1qaqﬁ1u1unuaaun11;aangﬂaa, WUANLATH WRENITATIIRAUY
wa o 4 A rz"fl a . fl
qmﬁuuanaqzﬂaantﬁiuLuanEQL unWTaaquaaaqgn (Irials & Errors) uavitu
3 . 4” xﬁ LW Vv v ar
MWAAUNITNINUNE1EIn (Roukine) u1qn1q1ﬁ1nigaanuuuaaqn111n3ﬂanuaz
< - JJd aa < [ -‘ 1 v
LnantﬁTuﬁuwaaunuqmﬁuuﬁLnaunnwnutuaqawntuquaﬂwq 1 LU . A7INAANNT
Y ﬁ d 4 a ! . 4
ganiuuiuaIenImuIniduiaga9na (Tools) 1un11aaquaaaqgnuazn11n1q1un
v nﬁ ' P . w < v PR ' . v <q
it duag19aTaan1vmiagiaL 1 uazgnﬂaquuuawn11n11a1u1mn1aua
d 1 - 4Q£ Ql)z .
tuavanastadTingarnuauataninaIuTAaN 1aAv 13 (Truncation Errors)

y 5 ar 2 <o v . a
Worksheet Zvidualuunaiiug wmu1nu1aaaaﬂananjnuad1u1un11aanuuu1ﬂ1q

[ - < . - J [ » -
ﬂ11qﬂaun?axﬁ1utnan, nquﬁ5a1ﬁﬁn Zv118ar 1284037121701 and 17898 (1)

I's
AvAUTENAUAAY Worksheet
/
d . ¥ ” Lo g
Worksheet ngnwmuwnunwa1a1ﬂ1un1uﬁx1a3n Zai1 i Fualuuna1un

v ' o 8
ﬂ?znﬂUﬁ'lﬂ?huﬁ'l\l 7T Ay

domilawdaua (Input)

1aun ﬁﬁnuazqmﬁuﬁﬁnaQ?ﬁq vfy fdRzavininiady SR-24, SD-30
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RIUURIUAR (Axial Force) Tutuuﬁﬁa (Bending Moment) K79idau (Shear)
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v 4 [y3Y) v < 'Y)
(Input Data) 3z0n Up\nprotected 11Lw31ng1ﬁﬁqLna13q151un11nazun13

v B
nagammuu

w 4
fIuwaiug (Results)
w v -l . du
d1uuaanﬁ19u121nnw1unau§91 (Formula) Aa4THUARZITRNAANNTT
4 - | v ' w {d v N J
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1waﬁ11ud5ﬂ1n1un11tﬁauua:n11&111Hau§ai1uuaaxLﬁa LaEn

aZe

¥ 17
Worksheet awnﬁq?a (Normed) A17mUTIuuAas 1Tatan1Inan nw1ﬁq§aﬁ1uﬂ1
|£ . vl 4 < - ‘. 4 2
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o J [ o - -4 3? . , 4 2 1 e
ﬁ1uﬂ13ﬁlﬁuﬂWHTQBﬂUTSRﬂﬂﬂ!ﬂﬂ%ﬂ?ﬁ?xenﬁQ 8121 FC 1ﬁantnua1a1§m
e ? . - ¥ 4 . - d v < J
(Factor) nzgnaq 271 FACTOR ANUULZANUAAYAINTIAANGANTRIANARUNTA (v
7
4 ' ve 4 .
Qnac?auw FC) 1zliautﬁuﬁun111ﬁaqu
FC = +FACTOR FC
L] 4 L] L] t e
uwnaﬁiutﬁangauw FC uaz . FACTOR HATLNTNY 240 WAL 0.45 AN
. w 4 [} -4 ' e [} 3#
amuluLlganugatan  FC  azdainiInu 108(240x0.45) U1ﬁnna§ n17Rvda

[ * . .'.,3
(Naped) #2u17, Tutgdanny q f1Tasandean

/E.N.C. ?aﬁvuﬂi, AinuyLTA

I doy 4
FanfuaTinnidiwaniradaudniue
ﬁ : 4.0 4 4
dudesfuaTinnd i1t daulaiwaasiadaudnius uazﬂ11uﬂutnqﬂuua
. v o a - 4 . o 4 o~ €4
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< w ¢4 o 2 4 4 ﬂﬁ« - £, e v o 4
WNIEDNWARWEN L NATLLREYIINL JauTaliui ] Ty uasnaiuaniudanaaavauivanls
- w (4 a2 4 4 zﬁc.,.
NUIANHARWENL AR TBLRANIINLYauTauut Uuing f1ag14 dulunTrRTIdaudn Uy
o a [ v o < o ' (o .
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4 . 8 - {v .,. [~ 4
Moment,M) NnTznIAaAIMAUTNLNUARTY (Resisting Moment,M) Wandua170n

4 . 4
11 darT2adauas L iu e
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8IF(M{(=M_ SINGLE REINFORCEMENT DOUBLE REINFORCEMENT)

°vw
Tun1TRTIIFAUAN UL uazﬂ11uduLuqduwanaquaaziuaaun11aanuuu
u{l‘ k1) ] - ‘ ‘ v J
uaawﬁnﬁaaﬂaaquas1udaaﬁ§aqnuLqau1ua1a;ﬂua11usnu (Comment) #u q T4
Y Y < .« wr . -
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oy o -4 4 .
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