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Thickness edit boxes. Two thicknesses are specified: membrane and
bending. Typically these thicknesses are the same but they can be
different. For instance they may be different if you are trying to model full
shell behavior for a corrugated metal deck.

Hop thoai hiéu chinh chiéu day. C6 hai loai chiéu day dwoc lwa chon:
membrane (mang) va bending (uén). Théng thwéng cac doé day la bang nhau
nhwng ching c6 thé khac nhau. Cho vi du ching cé thé khac néu ban dang cb
géng dé& mé hinh day dd &ng x&r ctia tAm vé cho mét tAm kim loai dap dang
soéng (san deck lién hop).
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The membrane thickness is used for calculating the following:

Chiéu day mang (membrane) dwoc st dung tinh toan nhw sau:

The membrane stiffness for full shell and pure membrane sections.

D6 clrng mang cho san day da (phan t sell) va tiét dién mang thuan tay (tc
chi c6 d clrng chéng nén trong mét phang san, khéng c6 dé cirng chéng
udn).

The element volume for element self-mass and self-weight calculations.

Thé tich c4u kién cho khdi lwong ban than ctia ciu kién va céc tinh toan trong
lwgng ban than.
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The bending thickness is used for calculating the plate-bending and
transverse-shearing stiffnesses for full shell and pure plate sections.

Chiéu day tAm uén (bending) dwoc st dung cho tinh toan dé cing chiu udn va
dod cing cat ngang cho tdm, cho phan t& tAm day du (sell) va tiét dién chiu uén
thuan tay.




Type options. A wall or slab section can have shell, membrane or plate-
type behavior.

Lwa chon kiéu. M6t twerng hodc tiét dién san cé thé 1a kiéu tng x& ctia phan
ttr sell, membrane hoac plate.

Shell-type behavior means that both in-plane membrane stiffness and
out-of-plane plate bending stiffness are provided for the section.

Kiéu tng xt phan t& Sell c6 nghta la ca do cirng trong mat phéng va do cirng
udn ngoai mit phdng dwoc cung cap cho tiét dién.

Membrane-type behavior means that only in-plane membrane stiffness
is provided for the section.

Kiéu trng xtr phan t&r Membrane cé nghta la chi c6 dé cirng trong mat phéng
duoc cung cap cho tiét dién.

Plate-type behavior means that only out-of-plane plate bending stiffness
is provided for the section.

Kiéu ng xtr phan tt Plate c6 nghia la chi dé cirng udn ngoai méat phang duwoc
cung cap cho tiét dién.

When a section has plate-type or shell-type behavior, use the Thick Plate
check box to include or not include thick plate behavior. When thick plate
behavior is included (the check box is checked), out-of-plane shearing
deformations are considered in the analysis. When thick plate behavior is
not included (the check box is unchecked), these shearing deformations
are not considered in the analysis. We recommend that you typically do
not use the thick plate option in ETABS, except when modeling thick
footings or mat foundations.

Khi moét tiét dién c6 wng xtr kiéu plate hoac kiéu sell, st dung hop kiém Thick
Plate dé& bao gébm hoadc khéng bao gdm trng x& tAm day. Khi c6 trng x& tAm
day (hop kiém dworc tich), cac bién dang cat ngoai mat phéng duwoc xem xét
trong phan tich. Khi khéng c6 hanh vi tAm day (hop kiém khong duoc tich),
céac bién dang cét nay khéng dwoc xem xét trong phan tich. Chang t6i khuyén
céo rang ban thwérng khéng str dung tiy chon tAm day trong ETABS, triv khi
m6 hinh nén day ho&c nén méng.

Load Distribution. When the Use Special One-Way Load Distribution
checkbox is checked, the load applied to area objects with this section
property is to be distributed as a one-way slab spanning in the local 1
direction of the area object.

Load Distribution. Khi tuy chon Use Special One-Way Load Distribution dugc
lwa chon, tai dwoc &p dung cho céac viing dbi twong c6 phan thudc tinh nay sé
duwgc phan phéi nhw mét tAm san truyén tai mét phwong trai dai theo huéng
truc dia phwong 1 cla san

Cha y: Tinh nang nay chi cho san la kiéu Membrane

Kiéu san Membrane dwoc st dung:

- Mac dinh cho san deck (san lién hop);

- Truyén tai ap lwc bé mat cho cac tAm khong tham gia vao chiu ubn, can than
trong khi khai b4o mé dun dan héi va chiéu day vi n6 van tinh dd cng chéng
cét trong mat phang vao tinh toan (truyén tai ngang); vi du mai ton lop, 6 san
cau thang bé...

- Tinh nhanh so bd ndi lwc dam va céac cot, méng chéng d& do khdng can chia
40 san theo kiéu chia kich thwéc I6n nhét.

- C6 thé sir dung tinh nang truyén tai theo mét phwong cho cac trudng hop
d&c biét (nhw san deck...), tuy nhién can than trong khi vé 6 san va viéc chia
40 san trong tinh toan can tuan theo nhw san deck & dwéi day (B.6)

Membrane = tdm chi c6 d6 cirng nén trong mat phang, khéng chiu udn

Truyén tai ngang (mp tdm); do khéng tham gia chju udn nén tai dirng sé truyén
100% vao dam gan nhuw theo ly thuyét cb dién (phan viing géc 45 do tir cac
goc san); khdng tham gia chiu tai dirng.

Plate = tAm chi c6 dd clrng udn ngoai mat phang, khéng chiu nén

Khong truyén tai ngang; truyén tai ding va tham gia chiu tai ding

Sell = Membrane+Plate

Ung x& udn ngoai mp theo Plate, nén va cat trong mp theo membrane

Why do beams located under membrane area objects generate higher
moments than when under shell area objects?

Tai sao m6 men ubn cac cac dam & vj tri dwdi san dang membrane thwdng
I&n hon dwoi san sell




Answer: Load which is applied to membrane objects transfers directly to
supporting structural objects, whereas meshed shell objects have bending
stiffness and therefore resist a portion of the load through flexural
deformation. As a result, less load will be available to transfer to beams
located under a shell, while 100% of the load will transfer through a

Tra |&i: Tai dwoc 4p dung cho cac déi twong membrane truyén tryc tiép dén
cac két cAu chéng d&, trong khi cac dbi twong lwdi sell cé dd cirng ubn va do
dé6 chéng lai moét phan tai théng qua bién dang udn. Do d6, sé cé it tai hon dé
truyén t&i cadc dam dwai san, trong khi 100% tai sé truyén théng qua san véi
kiéu membrane.
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Deck = Metal deck + Concrete Slab

Type options. Choose the type of deck, Filled, Unfilled, or Solid Slab.
The type of deck section controls which features are active in the other
areas of the form

Kiéu thy chon. Chon kiéu cla san deck gom céc kiéu: Filled, Unfilled, hoac
Solid Slab. Kiéu cua tiét dién san deck sé diéu khién diéu khién cac tinh nang
dang hoat dong & cac khu vc khac ctia biéu mau

«|Filled Deck Kiéu day da cda san deck (tdn thép+bé téng)

o|Unfilled Deck Chi c6 ton thép lam viéc, khéng cé bé téng

«|Solid Slab Chi c6 bé tdng lam viéc, khoéng c6 ton thép

2 [Geometry edit boxes. Use these edit boxes, when available, to specify Hop thoai chinh stra hinh hoc. Str dung cac hdp chinh stra nay, khi cé sén, dé

the geometry of the slab and deck. Note the parenthetic initials with each
option name. Those initials are used in the small schematic drawing on
the form to indicate the location of the item on the deck.

chi dinh hinh dang cta san va tdm deck (tdm tén séng). Lwu y cac chir cai bat
dau véi tén tly chon. Nhirng chir tat dwoc st dung trong ban vé so dé nhd
trén mau dé chi vi tri cha kich thwéc ciu kién trén san deck.

Slab Depth (tc) edit box. Use the default or specify the depth of the slab
not including the height of the metal deck.

Hop thoai hiéu chinh Chiéu day san phan bé téng. St dung mac dinh hoac lya
chon chiéu day cta san khéng bao gébm chiéu cao cla tAm deck kim loai

Deck Depth (hr) edit box. Use the default or specify the depth (height) of
the metal deck.

Hop thoai hiéu chinh Chiéu cao séng ctia tdm deck. St dung mac dinh hoac
lwa chon chiéu cao séng cla tAm deck kim loai

Rib Width (wr) edit box. Use the default or specify the sverage width of
the metal deck ribs.

Hop thoai hiéu chinh bé rdng swén (gan séng) cta tAm deck. St dung méc
dinh hoac chi dinh chiéu rong trung binh ctia swon kim loai tAm deck.

Rib Spacing (Sr) edit box. Use the default or specify the distance from
the center of one down flute of the metal deck to the center of an adjacent
down flute.

Hop thoai hiéu chinh khoang cach cac swdn (gan séng) cta tam deck. St
dung mac dinh hoac chi dinh khodng cach tlr tam clia mét swon phia dwéi clia
tAm kim loai deck t&i tdm ctia mot swon lién ké

Néu kiéu |a Filled Deck thi toan bé cac théng sé muc nay dé xac dinh trong
Iwgng don vi cda san, dé cirng chong cat cia san (membrane stiffness) chi
dwoc tinh theo phan bé tdng & trén swon tirc gid tri (tc).
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Composite Deck Studs edit boxes. Use these edit boxes, when
available, to specify the design information for the composite beam shear
studs.

Hop thoai hiéu chinh dinh chéng cat san deck lién hop. St dung hdp chinh
stra nay, néu co, dé chi dinh thong tin thiét k& cho dam lién hop vé&i dinh
chéng cét (chéng trwot)

Diameter edit box. Use the default or specify the diameter of the shear
studs

Hiéu chinh dwong kinh cla dinh chéng cat

Height edit box. Use the default or specify the height of the shear studs
after welding.

Hiéu chinh chiéu cao cla dinh chdng cat sau khi han

Tensile Strength, Fu edit box. Use the default or specify the Fu value for
the shear studs.

Hiéu chinh cwéng dd chiu cét téi han cta dinh chéng cét, Fu
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Material options. Specify the material property used for determining the
deck shear stiffness (membrane stiffness) . If the deck is filled or a solid
slab, specify a slab material property. If the deck is unfilled, specify a deck
material property and a deck shear thickness, the thickness of the deck
used for calculating shear (membrane) stiffness.

Lwa chon vat liéu. Chi dinh thudc tinh vat liéu st dung dé xac dinh dd cing
chdng cét cta san deck (d6 cirng mang). Néu kiéu san deck 1a filled hoac solid
slab, chi dinh vat liéu cho phan bé téng (slab). Néu kiéu san deck la unfilled,
lwa chon vat liéu cho tAm thép deck va chiéu day chju cét cta tAm thép deck,
st dung cho tinh toan dé ctrng cét (phan t& membrane)
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Metal Deck Unit Weight = the unit weight of the deck in force/length2
units. This unit weight is included when determining the total self-weight of
the floor system. When determining the self-mass of the floor system, the
unit weight is converted to a unit mass and added to the mass specified
for the material property specified for the deck material or slab material
that is specified in the Material area of the form. If the deck is a filled deck
and the mass per unit volume of the specified slab material is zero, the
mass of the metal deck is also taken as zero. Similarly, if the deck is an
unfilled deck and the mass per unit volume of the specified deck material
is zero, the mass of the metal deck is also taken as zero.

Trong lwong don vi tam thép deck cé thé nguyén 1a Iwc/chiéu dai 2. Trong
lwgng don vi nay dwoc cdng thém vao khi xac dinh tdng trong lwong ban than
cta hé san. Khi xac dinh khéi lwong ban than cla hé san, trong lwong don vi
dwoc chuyén thanh khéi lwong don vi va dwoc bd sung vao khéi lweng chi
dinh vé&i c&c thudc tinh vat liéu xac dinh cho vat liéu tAm thép ho&c vat liéu bé
toéng san da dwoc chi dinh trong biéu mau vat liéu. Néu kiéu san deck chon la
filled deck va khéi lwgng don vi cha vat liéu san bang khong, khéi lwong cla
tdm deck kim loai cling sé& b&ng khéng. Twong tw, néu kiéu san deck la
unfilled deck va khéi lwong don vi cta vat liéu khai bao tAm deck bang khoéng
thi khdi lwong ctia tAm deck ciing béng khéng.

(mét cach hiéu ngan gon dé la khéi lirong (ké dén khi tinh tdi déng sé duoc
céng thém khéi luong duoc chuyén thanh tir trong luong muc khai béo Unit
Weight/Area néu & muc khai bao vat liéu st dung [tirc hép thoai Define
Material] 1a khac khéng, néu bang khong thi khéi luong san deck sé bang
khdng cho du Unit Weight/Area khai bao la khac khéng. Con trong lwrong thi
[udn luén duwoc cong thém)

For decks, membrane is the only option and one way

Ung xt&r cta san deck chi la phan t&r Membrane (mang) va truyén tai theo mot
phwong (phwong truyén tai nhw mi tén trén san khi vé hinh)

Cha y: Tai chi truyén mét phurong khi lua chon mesh san nhw mét tronng hai
hinh phia dwéi, do vay cén rét cén trong khi vé ving bién san duoc bao béi
d&m chinh va phwong mdi tén truyén tai trén hinh vé (c6 thé hiéu chinh
phuong truyén bang cach xoay truc dia phuong cda san)
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For Deck with ETABS version >9.x.x: Deck Material drop-down list.
When the deck Type is Filled or Unfilled, select the name of the steel
material property associated with the slab. The mass and weight per unit
volume specified for the steel material are not used for the deck (unless
the specified mass per unit volume is zero and the deck is unfilled). See
the Deck Unit Weight bullet item for more information.

Lwa chon danh sach cho vat liéu tAm deck (tAm tdn séng). Khi kiéu san deck
la Filled or Unfilled, Iwa chon tén cha vat liéu thép két hop véi bé tong. Khbi
lwong va trong lwong trén mot don vi thé tich da lwa chon cho vat liéu thép 1a
khéng dwoc st dung cho san deck (trir khi da lwa chon khéi lwong quy dinh
trén mot don vi thé tich 1a khéng (& muc mass per unit volume trong bang
define material) va kiéu deck la unfilled). Xem muc khai bao Deck Unit Weight
dé biét thém théng tin.

N6i mdt cach dé hiéu:

- V6i kiéu Deck Filled: Khéi lwong va trong lwong ctia tAm deck (ton thép
séng) dwoc khai bao bdi gia tri Deck Unit Weight & ngay phia dudi;

- V6i kiéu Deck Unfilled: Khéi lwong va trong lwong cla tAm deck (ton thép
song) dwoc khai bao béi gia tri Mass per unit volume trong bang Define
material, néu gia tri nay bang khéng thi khéi lwgng va trong lwong don vi sé
dworc tinh theo tir danh sach Deck Material Iwa chon.

- Muc nay |a twong tw Etabs ver9.x.x, chi cé diéu la khi lwa chon Filled thi muc
Deck material van cho phép (khéng khéa) véi muc dich phuc vu tinh khéi
lwong va trong lwong khi san deck chi c6 tAm thép (deck unfilled) trong trwdng
hop khai b4o muc mass per unit volume & bang define material bang khéng,
con v&i ban ver9.x.x thi sé bi khéa lai khéng cho Iwa chon.

Céc théng sb6 khac gibng véi ETABS ver 9.x.x




