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Thiét ké ban san thép bang phuong phap tra bang

Design steel floor slab by the table lookup method

Tom tat

Hién nay, viéc thiét ké ban san thép chii yéu
dugc tién hanh thi cdng dua trén cac cong
thiic gan diing. D€ lua chon dugc phuong an
thiét ké san hop ly nhat thi phai tinh toan véi
nhiéu phuong an khac nhau va so sanh. Viéc
nay mat kha nhiéu thei gian. Do d6, bai bao
nay sé trinh bay mét phuong phap tinh don
gian, thuan tién dé thiét ké ban san thép - dé
la phuong phap tra bang.

Tir khoa: thiét ké, ban san thép, phuong phdp tra
bdng

Abstract

Currently, the design of steel floor slabs is mainly
conducted manually based on approximate
formulas. Choosing the most appropriate design
method requires calculating with many different
methods and comparing. This takes a lot of time.
Therefore, this paper will demonstrate a simple and
convenient calculation method to design a steel
floor slab, which is the table lookup method.

Key words: design, steel floor slab, table lookup
method
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1. Dat van dé

Hé dam san thép 1a mot b phan két cu kha phd bién va chiém ty trong I&n
trong cac cdng trinh thép dan dung cling nhw céng nghiép. Trong dé, trong lwvong
ctia ban san thép thuong chiém xap xi 50% trong lwong clia toan bo hé ddm san
thép. D6 dd, can tinh toan nhiéu phwong an san khac nhau dé lwa chon duoc
phuwong an hop ly nhat (bao gdm tiéu chi tiét kiem vat liéu va thuan tién cho thi
cobng). Viéc tinh toan ban san thép chi yéu dwa trén cac cong thirc gan dang,
dwoc tién hanh thi cdng nén méat kha nhiéu thdi gian. Do d6, can thiét xay dung
mot phwong phap don gian, thuan tién cho viéc thiét ké ban san thép. Bai bao
nay sé trinh bay vé phwong phap thiét ké ban san thép béng bang tra, bao gébm
cac ndi dung sau:

- Lap quy trinh tinh toan @& thanh lap bang tra kich thwédc san (Is, ts) theo
yéu cau thiét ké.

- Tién hanh |ap bang tra theo yéu cau thiét ké ban san thép.

2. Qui trinh tinh toan dé thanh lap bang tra kich thwéc ban san thép theo
yéu cau thiét ké.

Bai toan thiét ké san bao gébm 3 bwéc chinh:

- Chon so bd kich thuéc ban san thép (chon chiéu day san ts va nhip cla
san lg).

- Tinh toan ndi lwc va d6 vong clia ban san.

- Kiém tra kha nang chiu lyc ctia ban san theo diéu kién bén va didu kién
véng.

Trong buéc chon so b kich thwéc ban san thép (Is, ts) can quan tam dén quy
céch thép ban (chiéu day ban thép ts va bé rong ban thép b), kich thwéc clia san
(BxL) sao cho c6 thé bé tri dwoc cac 6 lwdi ddm déu nhau tao didu kién thuan
loi cho thiét ké va thi cong (quyét dinh viéc chon Is). Trong thuc té, cac ban thép
dwoc san xuét theo cac loai kich thudc rat da dang va didu nay phu thudc vao
nha san xuét, hon nira véi cac cong trinh thép thi don vi thi cong sé& dwa vao hd
so thiét ké& k§ thuat thi cong dé Ién phuong an tdi wu vat liéu cho cong trinh (yéu
t6 bé rong ban thép dé dang théa man). Nhw vay, yéu té wu tién hang dau |a chon
nhip san Is theo kich thwéc ctia san (BxL), tiép dén la tinh ts theo cong thirc gan
dung lién hé gitra chiéu day va nhip cla san (cong thirc 2.1), chon ts Ién hon gia
tri tinh theo cdng thirc 2.1 va phi hop véi quy cach sdn xuét ctia thép ban.

Zi:ﬂ 1+ 72E1
t 15 ngptc

trong do6 :
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n, = [Z} nghich dao clia dg véng twong déi cho phép clia ban san;
N

E
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v - hé s Poat x6ng, v&i vat liéu thép v = 0,3;

E - md dun dan hdi cia vat liéu thép E = 2,1.10° MPa.

Trong hé& dam san don gian, chon nhip |5 1& wéc sb clia canh dai 6 ban L thi
sé& bb tri dwoc cac dadm d& san véi khodng cach déu nhau, cac 6 ban gibng nhau.

Trong hé ddm san phé théng, chon nhip |5 1a wéc sé cta nhip dAm chinh L thi
s& b tri dwoc cac ddm phu d& san véi khoang cach déu nhau, cac 6 ban giéng
nhau.

Trong hé dam san phurc tap, chon nhip |5 1a wéc sb clia nhip ddm phu B thi sé&
bd tri dwoc cac ddm dé san véi khodng cach déu nhau, cac 6 ban gidng nhau.

Nhw vay chi can thiét k& dién hinh vé&i mot dam, mot 6 ban va b tri cho toan
san.
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s

ts Tii trong giéi han trén san Pstc (kN/m2) khi nhip san Is (mm) bing |:é:| = L : E] = L :
(mm) ZS 150 1- L)z
500 | 550 | 600 | 650 | 700 | 750 | 800 900 | 950 | 1000
4 14,78 | 12,73 | 11,17 | 9,95 | 8,97 | 817 | 749 | 692 | 644 | 6,01 | 564 v: hé s6 Poat xéng, voi vat liéu
5 2149 | 18,18 | 15,72 | 13,82 | 12,32 | 11,10 | 10,11 | 927 | 856 | 7,95 | 743 | thépv=03; )
6 30,23 | 25,25 | 21,43 | 18,60 | 16,40 | 14,64 | 1321 | 12,03 | 11,04 | 10,19 | 9,47 E : la m6 dun dan hoi cua vat
7 4138 | 33,94 | 28,53 | 24,48 | 2136 | 18,89 | 1690 | 1528 | 1392 | 12,78 | 11,81| liéutheép E=,2’1-105 Mpa ;
8 5535 | 44,84 | 37,28 | 31,65 | 27,35 | 23,98 | 21,29 | 19,10 | 17,29 | 15,78 | 14,50 « : 1y so gilra lye kéo H va luc
9 72,55 | 58,17 | 47,89 | 4028 | 34,51 | 30,02 | 26,46 | 23,58 | 2122 | 1925 [17,60| t07han ole Ne;
10 | 93,38 | 7423 | 60,59 | 50,57 | 43,00 | 37,14 | 32,52 | 28,80 | 25,77 | 23,25 | 21,15 7o b.t 4 mb men quén
11 | 118,24] 9331 | 75,64 | 62,69 | 52,95 | 45,45 | 39,56 | 34,84 | 31,00 | 27,84 |25.21 ST
12 115,73] 93,24 | 76,83 | 64,53 | 5508 | 47,68 | 41,78 | 37,00 | 33,08 [29.82|  tinh caa ban san,
13 141,78 | 113,65 | 93,17 | 77.86 | 66,14 | 56,98 | 49,71 | 43,83 | 39,02 |35,03 s s s
14 137,09 | 111,90 | 93,11 | 78,75 | 67,57 | 58,70 | 51,56 | 45,72 | 40,90 b: 13 bé rong dai ban bang 1
2 2 2 2 2 2 2 2 2 don vi (1cm, 1m).
:
2 > 2 > > 2 2 xac dinh dwoc gia tri lyc kéo H.
17 127,10] 107,98 | 92,90 | 80,82 | 71,01 | 62,94 Can biing cong thirc (2.2a) va
18 124,67] 10698 92,83 | 8136 | 7194 (5 oy 48 xac dinh ¢ :
19 122,54 [ 106,09 92,76 | 81,84
20 139,66 | 120,66 | 105,29 | 92,69 , , 5
H=""10 El]‘ra: 7|4 Et
Vé&i phwong phap tinh théng thuwdng thi sau khi chon so Ji 2 7/1’ 4|1 1
bd kich thucc ban san (I, ts), sé tjén hanh tinh néi lwc, d6 s s
véng (theo tai trong thiet k&) va kiém tra kha nén.g’ chiu Iu’g y 1 24
clia ban san. Ban san dwoc cho la dat yéu cau thiét ké phai q=—r=% 35
théa man ddng thdi ca diéu kién bén va véng. Quy trinh tinh 4.150> I,

toan sé xuat phat tir tai trong thiét ké dé& chon ra kich thuwéc
ban san (I, ts) dat yéu cu thiét ké.

Vé&i phwong phap tra bang thi tuan theo quy trinh ngwoc
lai: xuat phat tr nhirng yéu t6 dwoc lwa chon trvéce (lg, ts)
dé xac dinh tai trong gi¢i han tac dung 1&n ban san doé. Néu
tai trong thiét ké nhé hon hodc bang tai trong gidi han trong
bang tra thi ban san do6 dat yéu cau thiét ké.

Quy trinh tinh toan dé thanh Iap bang tra kich thwéc ban
san theo yéu cau thiét k& nhuw sau:

- Chon trwére kich thwde ban san g, ts.
- Xuét phat ti diéu kién d6 véng, cho ban san dat t&i d6
vong gidi han.

A [Aa] 1 I,
==
150

[ [

s N

150

Xac dinh lwc kéo H tac dung tai gbi twa cta san theo
cbng thre:

2
ET
=" —a
lS (2.2a)
hoac
7| A ’
H = 7//7 T Elts‘
401 ‘
§ (2.2b)
trong do:

Vp: hé sb do tin cay cla tai trong (hé sb vuot tai) ;

A )
[l—} : d6 vdng twong doi cho phép cua ban san

s

Xac dinh tai trong tinh toan tac dung trén san:
Mémen ubn I&n nhat & gitra nhip san dwoc xac dinh theo
cbng thire:

ty 2
M,, =L _fa
8 (2.3a)
hoac
B 1
max ‘Tta (2.3b)
trong do:

qét : tai trong tinh toan tac dung trén san;

Is: nhip tinh toan cda ban;

H: lwc kéo tac dung tai géi twa ban;

A: d6 véng & gitra nhip ban do tai trong tiéu chuén gstc
va lyc kéo H gay ra;

M,: mé men I&n nhét & gitka nhip ban do tai trong tiéu
chudn g4 gay ra;

1t 72
q. .l
MO — S S ’
8
o ty sb gitra lwc kéo H va lwc téi han ole N,
Can bang cong thirc (2.3a) va (2.3b) dé xac dinh tai trong
tinh toan cGa ban san q":
ty 2 1

M, =L _ga=M ——
& 1+
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e
chinh la tai trong gi¢i han ma ban
) san co kich thuéece (lg, ts) da chon du
ts Tai trong giéi han trén san Pste (kN/m2) khi nhip san Is (mm) bang kha nang chiu luc.
mm 1 050 | 1100 | 1150 | 1200 | 1250 | 1300 | 1350 | 1400 | 1450 | 1500 | 1550 Néu dieu kién bén cta ban san
khoéng thda man thi c6 nghia la tai
4 531 | 502 | 475 | 452 | 430 | 410 | 393 | 3,76 | 3,61 | 347 | 334 trong gi¢i han ciia ban san véi kich
5 6,96 | 655 | 619 | 586 | 557 | 530 | 406 | 484 | 463 | 445 | 427| thyée da chon qua lon, khéng phu
6 8,83 | 828 | 7,79 | 736 | 697 | 6,62 | 630 | 6,01 | 574 | 550 | 528 hop.
7 10,97 | 1024 | 9,59 | 9,03 | 852 | 807 | 7.66 | 7,29 | 6,95 | 6,64 | 6,36 3. LA bang tra th s
. Lap bang tra theo yéu cau
8 13,40 | 12,45 | 11,63 | 10,90 | 10,25 | 9,68 | 9,16 | 8,70 | 8,28 | 7,89 | 7,54 -ap dang oy
thiet ke ban san thép
9 16,19 | 14,98 | 13,92 | 13,00 | 12,19 | 11,47 | 10,83 | 1025 | 9,73 | 9,26 | 8,83 L ) L
Tien hanh tinh toan tai trong
10 19,37 | 17,84 | 16,52 | 1537 | 14,36 | 13,47 | 12,68 | 11,97 | 11,34 | 10,76 | 10,24 . s
gi¢i han tac dung trén san twong
11 22,98 | 21,08 | 19.45 | 18,03 | 1679 | 1570 | 14,74 | 1388 | 13,11 | 1241 |11.78] G vi ban san c6 kich thuéc (|
Sy
12 27,07 | 24,74 | 22,74 | 21,01 | 19,51 | 18,19 | 17,02 | 1598 | 15,06 | 1423 | 1348  t) theo quy trinh tinh toan d trinh
13 31,68 | 28,85 | 26,43 | 24,34 | 22,53 | 20,94 | 19,55 | 18,31 | 17,21 | 16,22 |15,33|  bay trong muc 2.
14 36,86 | 33,46 | 30,55 | 28,05 | 25,89 | 24,00 | 22,34 | 20,88 | 19,57 | 18,41 | 17,37 Gisi han sb lieu trong bang
15 42,65 | 38,59 | 35,14 | 32,17 | 29,61 | 27,38 | 25,42 | 23,70 | 22,17 | 20,81 [19,59| tra theo cac thdng sb thudng gap
16 | 49,10 | 4429 | 40,22 | 36,73 | 33,72 | 31,10 | 28,81 | 26,80 | 25,01 | 23,43 [22,01| trong thiét ké:
17 56,23 | 50,60 | 45,83 | 41,75 | 38,24 | 35,19 | 32,53 | 30,19 | 28,12 | 26,29 | 24,65 Nhip san chon trong khoang
18 64,11 | 57,55 | 52,00 | 47,27 | 43,19 | 39,67 | 36,59 | 33,89 | 31,51 | 29,40 [27,52] (500 — 1550) mm.
19 72,78 | 65,19 | 58,78 | 53,31 | 48,62 | 44,56 | 41,02 | 37,93 | 35,20 | 32,79 | 30,64 Chiéu day ban san chon trong
20 | 82,27 | 73,54 | 66,18 | 59,91 | 54,53 | 49,88 | 45,84 | 42,31 | 39,20 | 36,45 | 34,01 khoang (4-20) mm.
Vat liéu thép: CCT34s, hé sb
vwot tai: v, = 1,2.
. 8(l+a)HA , o etER Y E e
=>q =——F— Cach tra bang: tir s0 liéu dé bai cho kich thwdc san (BxL),
ls a chon nhip san |, sau d6 tra trong cot Is twong (rng dé chon

Xac dinh hoat tai tiéu chuan P tac dung trén san.

Tai trong tinh toan tac dung trén san dwgc xac dinh theo
cong thirc sau:

4! =(p“7, +t.p7, )b,
trong do:

q" : tai trong tinh toan tac dung trén san;

(2.4)

p'° : tai trong tiéu chudn tac dung trén san;

p : trong lvong riéng cla thép;

Yg Yp : & s6 vwrot tai cla tinh tai va hoat tai;

bs: 1a bé rong dai ban bang 1 don vi ( 1cm, 1m).

Tl codng thirc (2.4), xac dinh dwoc hoat tai tac dung trén
san:

(¢! /b, ~t.p7,)

1c

p =
7p (2.5)
Kiém tra diéu kién bén ctia ban san
o=ty Mo J7.
4, W , (2.6)
trong do:

A, Wq: dién tich, mémen khang udn déi véi truc ngang
x-X cUa dai ban day tg, rong bs = 1 don vi (1cm hodc 1m).

2
bt

N

iy AS = b.l‘s

Néu didu kién bén clia ban san théa man thi két luan ban
san du kha nang chiu lyc dwei tdc dung cla hoat tai trén san
xac dinh theo céng thirc (2.5).

Gia tri hoat tai trén san xac dinh theo cong thic (2.5)

chiéu day ban san t, sao cho tai trong thiét k& trén san nhé
hon hodc bang tai trong gidi han trong bang tra. Khi d6 ban
san c6 kich thwéc da chon ddm bao yéu cau thiét ké.

4. Két luan va kién nghi

- Bai bao da trinh bay quy trinh tinh toan dé& thanh lap
bang tra kich thudc san (I, ts) theo yéu cAu thiét ké va tién
hanh lap bang tra theo nhirng sé liéu thudng gap trong thiét
ké.

- Dung phwong phép tra bang dé thiét k& san thép gitp
cho viéc thiét ké thuan tién, nhanh chéng va chon duoc kich
thwédc san dat dwoc hiéu sudt st dung vat liéu téi da.

-Trong pham vi bai bao, da tién hanh lap bang tra theo
céac sb lieu thwdng gép trong thiét ké. Kién nghi lap bang tra
dady dd v6i mirc d6 chia sb liéu nhé hon dé dap ng dwoc
réng hon pham vi ap dung.

- Bé& danh gia mrc d6 hop ly clia phwong an san thiét ké
thi can tinh toan tong trong lwong cla ca ban san va dam d&
san. Do d6, kién nghi lap bang tra s6 hiéu dam thép | dinh
hinh theo yéu ciu thiét k& d& thuan tién cho viéc thiét ké va
danh gia so sadnh cac phwong an san khac nhau.

- Bai bao nay c6 thé str dung lam tai liéu tham khao cho
sinh vién nghanh K§ thuat xay dwng cta trwérng Dai hoc Kién
tric Ha Nbi./.
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