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Tom tat: Bai bao nay trinh bay quy trinh tinh toan ban san
thép va thiét lap cac bang tra ban san thép nha cong nghiép
(st dung céc tdm thép phang) theo TCVN 5575-2024 dé dan
gian hda viéc thiét ké loai két cau nay. St dung bang tra c6
thé dé dang lua chon ra dugc nhiéu phuong an khac nhau
thoa man yéu cau thiét ké va tir d6 théng qua viéc phan tich
so sanh dé Iya chon ra dugc phuong én hop ly nhat. Ban san
thép dugc tinh toan kiém tra theo diéu kién bén va diéu kién
vong. Trong do, cac quy dinh vé tai trong va tac dong ciing
nhu gid tri gidi han vé d6 vong dugc 1dy theo TCVN 2737-
2023.

Tirkhéa: Thiét lap, bang tra, ban san thép, nha cong nghiép,
TCVN 5575-2023.

1.Dat van dé

Hé dam san thép la mét bo phan két ciu kha
phd bién va chiém ty trong 16n trong cac cong trinh
thép nha céng nghiép véi dic diém tai trong trén
san 16n thuong tit 5 dén 20 kKN/m?, tham chi vé6i cac
nha xuéng co khi ndng hodc kho thép thi tai trong
c6 thé 1én t6i 30-50 kN/m? hodc cao hon. Trong do,
trong lugng cua ban san thép thudng chiém xap xi
50% trong lugng ctia toan bo hé dam san thép. Do
do, can tinh toan nhiéu phuong an san khac nhau
dé lya chon dugc phuong an hgp Iy nhét (bao gobm
tiéu chi tiét kiém vét liéu va thuén tién cho thi céng).
Bén san thép thuong c6 chiéu day nho nén trong
tinh toan phai ké dén bién dang ctia ban. Noi luc va
do vong ctia ban san thép dugc xac dinh dya trén
cac cong thiic gan dung, dugc tién hanh tht cong
nén mat kha nhiéu thoi gian. D¢ vong gisi han ctia
ban san tuy theo tinh hudng thuc t€ sé dugc tinh
toan theo céc yéu cau vé thdm my - tdm ly, tam sinh
ly va cong nghé, dugc quy dinh theo muc G2 - phu
luc G trong TCVN 2737 - 2023. Do dd, can thiét
xdy dung mot phuong phap don gian, hiéu qua va
thuan tién dé€ chon ra dugc kich thudc ban san ddm
bao yéu cau thiét ké dé ra. D¢ la thiét lap cac bang
tra ban san thép d€ phuc vu cho viéc thiét ké ban
san thép nha cong nghiép, trong dé ban san la cac
tdm thép phéng. Trong pham vi bai bdo nay, khong
dé cap dén san nha dan dung do tai trong tac dung

Abstract: This paper presents the calculation procedure
for steel floor slabs and establishes a lookup table for steel
floor slabs in industrial buildings (using flat steel plates)
according to TCVN 5575-2024 to simplify the design of
this type of structure. Using the lookup table, it is easy to
select various options that meet the design requirements,
and then, through comparative analysis, choose the most
reasonable option. The steel floor slab is calculated and
checked according to strength and deflection conditions.
The regulations regarding loads and effects, as well as the
limit values for deflection, are taken from TCVN 2737-2023.
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trén san nho thudng dudi 5 kN/m?, kich thudc ban
san thép tinh toan theo yéu cau vé tam ly, thim my
lay theo céu tao, tuy nhién dé dam bao yéu cau vé
tam sinh ly va cach am chdng 6n cho cong trinh thi
ban san phai chon rat day nén loai san nay thuong
uu tién st dung loai san lién hgp véi thép tdm dinh
hinh (t6n séng) & dudi va phia trén la ban bé tong
cot thép do tai cho. Trong pham vi bai viét nay, tac
gia trinh bay nhiing noi dung sau:

- Xay dung quy trinh tinh toan d€ lap cac bang
tra kich thudc san (I, t ) theo tiéu chuén hién hanh
TCVN 5575-2024.

- Tién hanh thiét lap cac bang tra ban san thép
nha cong nghiép theo cac yéu cu thiét ké vé thim
my - tam ly, tam sinh ly va cong nghé.

2. Quy trinh tinh toan dé thiét 13p bang tra kich

thudc ban san thép theo yéu cau thiét ké

Bai toan thiét ké san bao gém 3 budc chinh:

- Chon so b kich thudc ban san thép (chon
chiéu day san t va nhip ctia san).

- Tinh toan ndi luc va d¢ vong ctia ban san.

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

Trong budc chon so bo kich thudc ban san thép
(1, t) cdn quan tdm dén quy cach thép ban (chiéu
day ban thép t_va bé rong ban thép b), kich thudc
ctia san (BxL) sao cho c6 thé bé tri duoc cac 6 lubi
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dam déu nhau tao diéu kién thuén lgi cho thiét ké
va thi cong (quyét dinh viéc chon ). Trong thuc
té, cac ban thép dugc san xudt theo cac loai kich
thudc rit da dang va diéu nay phu thudc vao nha
san xuat, hon niia véi cac cong trinh thép thi don
vi thi cong sé dua vao ho so thiét ké ky thuat thi
cong d€ lén phuong 4n téi wu vat liéu cho cong
trinh (yéu t6 bé rong ban thép dé dang thoa man).
Nhu vay, yéu t6 uu tién hang dau la chon nhip san
1 theo kich thudc ctia san (BxL), tiép dén la tinh t_
theo cong thtic gan dung lién hé gitia chiéu day va
nhip ctia san (cong thtic 2.1), chon t_16n hon gid
tri tinh theo cong thtic 2.1 va phtt hgp véi quy cach
san xudt cua thép ban.

[, 4n, 72F
= =—T0+ !
AT ( i ) 2.1)
Trong do:
[ :
n, == - nghich dao ctia do vong tuong doi
f, gi6i han ctia ban san;
E =2
I-v

v - hé s6 Poat xdng, véi vat liéu thép v=0,3;

E - m6 dun dan hoi cta vét liéu thép E= 2,1.105
MPa.

Thuong chon nhip 1 1a u6c s6 ctia nhip dam
trong 6 ban thi sé bo tri dugc cac ddm do san véi
khoang cach déu nhau, cac 6 ban giong nhau. Nhu
vay chi can thiét ké dién hinh v6i mot ddm, mot 6
ban va bo tri cho toan san.

V6i phuong phap tinh thong thuong thi sau khi
chon so b¢ kich thudc ban san (1, t), sé tién hanh
tinh noi luc, d6 vong (theo tai trong thiét ké) va
kiém tra kha ndng chiu luc cua ban san. Ban san
dugc cho 1a dat yéu cau thiét ké phai thoa man dong
thoi ca diéu kién bén va vong. Quy trinh tinh toan
sé xudt phat ti tai trong thiét k& dé€ chon ra kich
thudc ban san dat yéu cau thiét ké.

Dé thiét lap Bang tra ban san thép thi tuén theo
quy trinh ngugc lai: xuét phat tii nhiing yéu t6 dugc
lya chon truéc (1, t ), tii diéu kién bén va dieu kién
vong dé xac dinh tai trong gidi han tac dung 1én ban
san d6. Néu tai trong thiét ké nho hon hodc bang tai
trong gi6i han trong bang tra thi ban san do6 dat yéu
cau thiét ké.

Ban san thép thuong lam viéc moét phuong (ti s6
hai canh ctia 6 ban 16n hon 2) nén trong tinh toan
dua vé so d6 dAm dé tinh. Cat mot dai ban co bé
rong b_bang 1 don vi (lcm; 1m), so d6 tinh toan
ban san la ddm c6 hai goi c6 dinh chiu tai trong
phén b6 déu g nhu hinh 2.2.

Quy trinh tinh toan d€ thiét l4p bang tra kich
thudc ban san theo yéu cau thiét ké nhu sau:

Hinh 2.2. S¢ d0 tinh todn ban san

- Chon trudc kich thu6c ban san ls, t.

- Vi san thép c6 chiéu day nho, do véy trang théi
gi6i han 2 thuong anh hudng nhiéu dén su lam viéc
cua san. Xudt phat tu diéu kién d6 vong, cho ban
san dat t6i do vong gidi han dé xac dinh tai trong
giéi han cho phép tac dung lén san.

f=14,

D¢ vong gidi han ctia ban san f, dugc ldy theo
muc G2 thudc phu luc G ctia TCVN 2737-2023.

Xac dinh luc kéo H tac dung tai goi tua ctia san
theo cong thtic:

7’E 1
= %a (2.2a)
5 2
hoic H =, ’;UJ Ei (2.2b)

Cong thtic (2.2a) va (2.2b) da dugc chling minh
theo tai liéu tham khao [6]

Trong do:
Y,- Hé s6 d0 tin cay ctia tai trong (hé s6 vugt tai);
S

T Do vong tuong doi ctia ban san;

a- Ty s gitia lvic kéo H va lc téi han ole N_;
3

.
12

- La m6 men quan tinh ctia ban san;

b_- La bé rong ddi ban bang 1 don vi (1cm, 1m).
Khi ban san dat do vong gi6i han f = f, thay s6
vao cong thiic (2.2b) xac dinh dugc gia tri luc kéo H.
Can bang cong thtic (2.2a) va (2.2b) dé xac dinh a:

2 2 2
Bl [ f
H = ]/p T;a = 7/17 4[[3} Eltx
Khi ban san dat d6 vong gi6i han, thay f=f thu
dugc déng thic sau:
r’El (f ’
— 175 — u
H=y, I a=y, 4(&} E .t
11,
41

s

Sa=

Xac dinh tai trong tinh toan tac dung trén san:
Momen uén l6n nhat & gitia nhip san dugc xac
dinh theo cong thtic:

max

ttl 2
= qSTS - Hf (2.32)
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hoac M, =M, — (2.3b)
I+a
Trong do:
q. - Tai trong tinh toén tac dung trén dai ban c6
bé rong bang 1 don vi (1m);
f- Bo vong & gitia nhip ban do tai trong tiéu
chuén g va luc kéo H gay ra;
Mo - M6 men 16n nhat & gitia nhip ban do tai
trong tiéu chudn q'“ gy ra;
o 8 >
Can béang cong thiic (2.3a) va (2.3b) dé xac dinh
tdi trong tinh todn ctia ban san q
ty 2
M, ZM—HfIMUL =q" =
8 I+a
Khi ban san dat d6 vong gisi han, thay f = f,
nhéin dugc cong thtic sau:
q" = S'(Hzﬂ (2.4)
["a
Theo bang G1 phu luc G trong TCVN 2737 -
2023, do vong diing gi6i han ctia ban san theo yéu
cau thdm my, tm ly cin tinh todn véi tai trong
thuong xuyén va tai trong tam thoi dai han. Do
do, xac dinh dugc tai trong tam thoi dai han tiéu
chuén (p*) tac dung trén san dé dam bao diéu kién
vong theo cong thtic (2.5). Doi véi diéu kién bén thi
tinh todn kiém tra véi tai trong 16n hon bao gom
tai trong thuong xuyén va tai trong tam thdi toan
phan (thuong goi chung la tai trong tam thai trén
san, bao gobm ca phén dai han va ngan han), khi d6
tai trong tam thoi toan phan (q*) theo diéu kién
bén xac dinh theo cong thic (2.6) véi k >1. Néu
tai trong tam thai tac dung trén san cht yéu la tai
trong dai han (nha xudng cong nghiép ning, kho
hang, noi nguyén vat liéu va may moc duge bo tri
dai han...) thi tinh to4n thién vé an toan c6 thé tinh
ban san theo diéu kién bén va vong véi tai trong
tam thoi toan phan (bao gom tai trong tam thoi dai
han va ngan han) tac dung trén san, khi d6 k=1, cac
truong hop khéc thi k>1, tai trong tam thoi toan
phén tac dung trén san tinh theo cong thtic (2.6).

- (¢/-t.p7,)

8.(1 +a)Hf
’a

= 2.5
y, (2.5)
i _t
ke LT

7, (2.6)

- Kiém tra diéu kién bén ctia ban san
! [E+%J <1 2.7)

fdec As Ws

Trong do:

fy . Cudng do tinh toan chiu kéo cua thép lam
ban san;

A, W Dién tich, mémen khdng u6n déi véi
truc ngang x-x ctia dai ban day t, rong b, = 1 don
vi (1m)

2
/4 =b“i;As =bt;
6

N

- Néu diéu kién bén ctia ban san théa man thi
két ludn ban san da kha ning chiu luc. Gia tri k gisi
han dugc xdc dinh dé€ diéu kién bén ctia ban san
dugc thoa man.

- Néu diéu kién bén ctia ban san khong thoa
man thi c¢é nghia la tai trong gidi han ctia ban san
v6i kich thuée da chon qua 16n, khong phu hop, 6
tuong ting trong bang tra khong hién thi gia tri.

- Gid tri ctia tai trong tam thoi giéi han (la tai
trong toan phan bao gém ca phan dai han va ngan
han) ma ban san c¢ kich thuéc (1, t) da chon dam
bao kha ning chiu luc theo yéu ciu vé thim my,
tam ly dugc xac dinh theo cong thtic (2.6).

- D6i véi san nha trong cong trinh can dam bao
yéu cau vé tam sinh ly va cong nghé thi cin xac dinh
thém tai trong giéi han riéng véi tling yéu cau nay.
Ap dung cong thic (2.4) dé tinh ra gid tri giéi han
cua tai trong tinh toan. Tuy nhién, tai trong dé xac
dinh d¢ vong diing f trong trudng hop nay dugc xét
doc lap va khong ké dén trong lugng ban than cta
ban san thép nén gia tri giéi han cua tai trong tam
thoi ngan han gy ra do vong theo yéu ciu tam sinh
ly - cong nghé (p*<) dugc xac dinh theo cong thtic
(2.8). bo vong diing gidi han fu xac dinh theo Bang
G1 v6i yéu cau tam sinh ly va xac dinh theo bang
G4 phu luc G trong TCVN 2737-2023 véi yéu cau
cong nghé.

113
itc __ qs
Yp

3. Thiét lap Bang tra ban san thép theo yéu cau

thiét ké

Tién hanh tinh toan tai trong giéi han tac dung
trén san tuong ing v6i ban san c¢6 kich thudc (1,t)
theo quy trinh tinh toan da trinh bay trong muc 2.

Gidi han s6 liéu trong bang tra theo cac thong s6
thuong gap trong thiét ké déi v6i ban san thép nha
cong nghiép:

Nhip san chon trong khoang (500 - 1500)mm.

Chiéu day ban san chon trong khoang (6-20)
mm.

Vit liéu thép: S275 (fyd =275/1.05=262 Mpa), hé
s6 do tin cdy cua tai trong: Y, = L2

Déi véi cac thuong hop riéng khéc thi co thé
van dung cic cong thic dugc thiét 1ap sdn theo qui

(2.8)
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trinh trong muc 2 d€ tinh toan theo yéu cau thiét ké.

Tién hanh thiét 14p cac bang tra ban san thép:

- Theo yéu cau vé thim my- tam ly:

D¢ vong diing gidi han f, dugc qui dinh theo muc
2a. Bang G1- TCVN 2737.2023 phu thudc vao nhip
sén:fu = 1/120 khi IS < lm;fu = L/150 khi lS = 3m;fu
dugc ndi suy véi cac gia tri nhip san trung gian.

Tai trong dé xac dinh d6 vong diing f d€ kiém tra
diéu kién vong gom tai trong thuong xuyén va tai
trong tam thoi dai han. Tai trong dé€ tinh toan kiém
tra diéu kién bén ctia ban san gom tai trong thuong
xuyén va tai trong tam thdi (toan phan - bao gom
dai han va ngan han). Do d¢, lap hai bang tra sau
dé€ x4c dinh kich thudc ban san theo hai diéu kién
bén va vong:

Bang 1: Bang tra kich thudc ban san theo tai
trong tam thoi dai han tac dung trén san doi véi yéu
cdu vé thdm my - tam ly.

Bang 2: Bang tra kich thuéc ban san theo tai
trong tam thai (toan phan) tac dung trén san doi
v6i yéu cau vé thdm my - tam ly.

Khi lap Bang 2, d6i v6i cong trinh nha cong
nghiép thuong tai trong thiét bi may mdc va nguyén
vat liéu chét trén san khd 16n nén coi tai trong tam
thoi dai han chiém khong nhé hon 60% so véi tai
trong tam thoi (toan phén) trén san.

- Theo cac yéu cau vé tam sinh ly va cong nghé:

Do6i v6i san cong trinh nha céng nghiép can
dam bdo yéu ciu vé tam sinh ly va cong nghé thi do
vong ding gidi han dugc qui dinh theo muc 2b,2¢
- Bang G1.TCVN 2737.2023 va muc 2b,2c - Bang
G4.TCVN.2737. Theo dé, gia tri do vong diing gi6i
han fu dugc qui dinh tuong ting véi tiing truong
hgp: L/300, L/350, L/400, L/500 va tai trong dé€ xac
dinh d¢ vong diing f cling dugc qui dinh riéng.

Do vay, tién hanh 1ap cac bang tra ban san thép
theo tai trong gi¢i han déi véi yéu ciu vé tam sinh
ly - cong nghé tuong ting v6i d6 vong gidi han f, =
L/300, L/350, L/400, L/500 (Bang 3,4,5,6).

Céch tra bang: tii s6 liéu dé bai cho kich thudc
san (BxL), chon nhip san 1 , sau do tra trong hang
hién thi cdc gid tri t_ tuong ting d€ chon chiéu day
ban san ts sao cho tai trong thiét ké trén san nhd
hon hodc bang tai trong gi6i han trong bang tra.
Khi dé ban san c6 kich thuéc da chon dam béo yéu
cau thiét ké.

4.Vidu ap dung

Thiét ké ban san thép ctia mot xudng san xuat
theo yéu ciu thdm my - tam ly, tm sinh ly, cong
nghé biét san tya 1én hé dam phd thong cé kich
thudc luéi cot (BxL) = (6x14) m nhu hinh vé, chiu
tai trong tam thoi phan bé déu trén san q* = 28 kN/
m?, trong do tai trong tam thoi dai han phan b6 déu
p*=21kN/m®. Téi trong dé xac dinh d¢ vong ftheo

Bang 1. Bang tra kich thudc ban san theo tai trong tam thai dai han
téc dung trén san d6i véi yéu cdu vé tham my - tam ly

Is
(mm)

Tii trong tam thoi (dai han) giéi han trén san [ptc] (KN/m2) khi chiéu day san ts (mm) bing

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

500

519

69.5

550

43.7

57.8

75

600

377

492

63.1

650

33.1

42.7

542

67.9

700

294

376

474

58.8

750

26.5

336

419

51.7

76.1

800

24.1

303

376

46

66.8

850

221

276

413

594

70.4

900

20.1

254

311

37.6

534

629

73.7

950

19

235

28.6

343

483

56.7

66.1

1000

17.7

21.8

26.4

31.6

51.5

59.8

69.1

1050

16.3

20

24.1

28.8

39.9

464

53.7

61.9

70.9

1100

15.1

184

222

26.4

36.3

42.1

48.6

55.8

63.8

72.6

1150

17.1

20.5

242

332

384

442

50.6

57.7

65.5

74.1

1200

15.8

189

224

30.5

352

404

46.1

524

594

67

754

1250

14.7

17.6

20.7

28.1

32.3

422

479

54.1

61

68.4

76.5

1300

138

16.4

193

26

298

341

388

439

495

55.7

624

69.6

77.6

1350

12.9

153

241

276

315

35.7

404

455

51

571

63.6

70.7

1400

12.1

143

16.8

24

256

29.2

33.1

373

419

46.9

52.4

584

64.8

1450

114

134

15.7

209

239

27.1

30.7

345

38.7

433

483

53.7

59.5

1500

10.7

12.6

14.7

19.6

22.3

253

28.5

32.1

35.9

40.1

44.6

49.6

54.9

Bang 2. Bang tra kich thudc ban san theo tai trong tam thdi (toan

phan) tic dung trén san déi véi yéu cau vé thim my - tam ly

Is Tii trong tam thoi (toan phin) gici han trén san [qtc] (KN/m2) khi chiéu day san ts (mm) bing
@m)| 6 | 7| 8 | 9w |u|12]|13]|4]|15]16] 17| 18] 19] 2
500 | 83 | 111

550 | 69.9 |924| 120

600 | 603 |78.2] 1009

650 | 52.9 |68.3| 86.7 | 108

700 | 47 |60.1] 75.8 | 94 | 115

750 | 424 |53.7] 67 |82.7| 100 121

800 | 38.5 [48.4] 60.1 | 73.6|89.1| 106

850 | 353 [44.1] 544 | 66 |79.6] 95 | 112

900 | 32.6 [40.6| 49.6 | 60 |71.8(85.2| 100 | 117

950 | 30.2 [37.4] 45.6 | 54.8]65.2(77.290.7] 105

1000 | 28.3 [34.8] 42.2 | 50.5]59.8| 70.4|82.4| 95.6| 110

1050 | 26 | 32 | 38.5 | 46 |54.4(63.8|74.2|859| 99 | 113

1100 | 24.1 [29.4| 35.5 [42.2]49.6| 58 |67.3|77.7|89.2| 102 | 116

1150 | 22.4 [27.3] 32.8 [38.7(45.6(53.1|614|70.7|809|923| 104 | 118

1200 | 20.8 [25.2] 30.2 |35.8]41.9(48.8]56.3]|64.6|73.7|83.8| 95 | 107 | 120

1250 | 19.5 [23.5] 28.1 [33.1]38.7|44.9|51.6|59.2|67.5|76.6| 86.5 | 97.6 | 109 | 122

1300 18.2 | 22 | 26.2 [30.8| 36 [41.6]47.6|54.5| 62 |70.2| 79.2| 89.1 | 99 | 111 | 124
1350 | 17.1 [20.6| 24.4 |28.8]33.4(38.5(44.1|50.4|57.1|64.6| 72.8 | 81.6 | 91.3 | 101.7| 113
1400 | 16 [193] 22.8 [26.8]31.2(358(40.9|46.7|529|596| 67 | 75 | 838|934 | 103
1450 | 15 [182] 214 [25.1]29.1]33.4(382]43.3|49.1|552]|61.9] 69.2 | 77.2 | 859 | 952
1500 | 14.2 [17.1] 20.1 [23.5]27.2{31.3]35.6]40.4|45.6|51.3]| 574 | 64.1 | 71.3 | 79.3 | 87.8

Bang 3. Bang tra kich thudc ban san theo yéu cau vé tam sinh Iy -
cbng nghé véi d6 vong diing gidi han f = L/300

Tai trong tam thai (ngin han) gi¢i han trén san dé xic dinh do vong dimg f theo yéu cau
B cong nghé [pltc] (kN/m2) khi chiéu day san ts (mm) bing

mm 6 7 8 9 10 | 11 12 13 14 | 15 16 | 17 | 18 19 | 20
500 [10.5/15.9
550 [ 82]12.3|175
600 [ 65|98 |138
650 [ 54|79 |11.2]|154
700 [45]| 66| 92 |126|168
750 [ 38| 55| 7.7 |105]|139]|18.0
800 [33]|47| 65|88 |11.7]|15.1
850 [28|41| 56|76 |100]|129|162
900 [25]|36| 48| 65|86 |11.1|139|173
950 2232|4257 | 75|96 120|149
100012.0)| 28|38 | 50 | 66 | 84 |105]13.0|159
10501182533 |45 |58 [74]92[114[139]16.7
1100116|123 30|40 |52 |66 |82 [101[123[147[176
1150115121127 |36 |47 |59 |73 (90 [109[13.1[156|184
120011411925 |33 |42 |53 |65 |80|98|11.7|139]|164|19.1
1250|13| 18|23 |30 |38 |48 |59 | 72|88 |105]|124|147|17.1|198
1300112|16| 21|27 |35|44 |53 |66 |80 |94 |112|132|153(178|205
13500111519 | 25|32 |40 |49 |60 | 72|85 |102]|119]|139|16.1|185
1400|10| 14| 18 |23 (29|37 |45 |55|66 |78 |92|109|126|146|168
1450110| 13|16 |21 |27 |34 |41 |50|60|71|84]|99|114|132|152
150000912 15|20 (25|32 |38 |46 |56 |65 | 77|91]|105|121|139
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Bang 4. Bang tra kich thudc ban san theo yéu cau vé tamsinh Iy -
cbng nghé véi d6 vong diing gidi han f, = L/350

Bang 6. Bang tra kich thudc ban san theo yéu cau vé tamsinh Iy -
cbng nghé véi d6 vong ding gidi han f =L/500

Tai trong tam thoi (ngin han) gi¢i han trén san dé xac dinh 3o vong dimg f theo yéu cau

tam sinh Iy [p2tc] (kKN/m2) khi chiéu day san ts (mm) bang
(mm)

6 7 8 9 10 [ 11 | 12 | 13 | 14 [ 15 | 16 | 17 | 18 | 19 | 20

Tii trong tam thoi (ngin han) gii han trén san @é xic dinh 49 vong dimg f theo yéu ciu
tim sinh Iy - cong nghé [p4tc] (kKN/m2) khi chiéu day san ts (mm) bing
(mm)

6 7 8 9 10 [ 11 | 12 | 13 | 14 [ 15 | 16 | 17 | 18 | 19 | 20

500 | 8.5(13.1

500 | 55|86

550 | 6.6 [10.0| 14.5

550 42|65 96

600 | 5279|113

600 13351 |74

650 | 42|64 |91 |126

650 | 26|41 |59 |83

700 |35(53| 74 [103]138

700 |21(33]47 67|91

750 | 29|44 | 62| 85 |114]|149

750 | 1.7 (27|39 |55| 75|99

800 |25(37|52] 7196|125

800 | 1523 |32 |46 | 62|82

850 | 2232 |44 |61 |81 |105[133

850 | 1219 |27 |38 |52]|69 |88

900 | 1928 |38 |52]69]|90 114|142

900 | 1.1 16|23 |33 |44 |59 | 74|94

950 | 17|24 |33 |45]60| 78|98 [123

950 |09 14| 20|28 |38)|50|64 |81

1000 15(21 |30 |40 | 52|67 | 85 [106]13.1

1000 08| 1.2 | 1.7 [ 24 [ 33 |43 | 55| 69 | 86

1050|1319 |26 | 35|46 |60 | 74|93 [114)|203

1050|0711 ] 15|21 |29 38|48 |60 75|91

1100121723 |31 |41 |53 |66|82][101]|186(145

1100/06[10] 13 |19 | 25|33 |42 |53 |66|79]95

1150|1116 |21 |28 |37 |47 |58|73]|89|172|128([152

11501 05) 09| 1.1 | 1.6 29 3747 |58)70]|83 (101

12001101419 |25 |33 [42|52]65]|79|160[114|135[158

12501 12(13[17 |23 30|38 |47 [58]71|150[102[121[14.1|164

22
120005/ 08| 1.0 [ 15[ 20|26 |33 |41 |51|62]|74]|89]|105
1.8

1250] 04 (0.7 [ 1.0 | 1.3 23[(29[37|46|55|65| 7993|109

1300|0812 |15 |21 |27 |34 |42 |52]|64|141|91 [108[126]|17.8|205

1300/ 04|06 |09 12|16 |21 |26 |33 |41 |49 |58]|71|83[97 (113

1350|0811 |14 |19 25|31 [38|47|58|134|82|98[114|132[153

1350/ 04 (05| 08 | 1.0 |14 |19 |23 |30]|37 |44 |52 |64| 7487|102

1400|0710 |13 |17 |23 |29 |35|43|53|128| 75|88 [103]|12.0[138

140003/ 05|07 [ 10|13 |17 |21 |27 [33|40|47 |57 |67 79|91

1450|0709 |12 |16 |21 |26 |32]39|48|122| 68 |80|93|109|125

1500|0609 |11 | 15|19 24|29 |36|44|11.7|62|73|85]|99 (114

145003/ 05|06 [09 |12 ] 16|19 |24 |30 [36|42|52|60| 71|83
1500( 03|04 |06 (08 | 1.1 | 14 | 17 (22|27 |32 |38 |47 |55|64|75

Bang 5. Bang tra kich thudc ban san theo yéu cau vé tam sinh Iy —
cng nghé véi do vang diing gidi han £, =L/400

Tai trong tam thoi (ngin han) gi¢i han trén san aé xic dinh @6 vong dimg f theo yéu cau

Is tim sinh Iy - céng nghé [p3tc] (KN/m2) khi chiéu day san ts (mm) bing

(mm)

6 7 8 9 10 [ 11 [ 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20

500 | 7.2 [11.1

550 [55]85]123
600 | 43|67 | 96
650 | 35|54 | 7.7 [108

700 [29]| 44| 62|87 |11.8

750 (2436 |52 | 7297|127

800 |20[31 |43 | 60| 81][106

850 | 17|26 |37 [51]68]|89]|114

900 | 1523 |31 [43|58]|76)|97 122

950 | 13|20 |27 [37|50]| 66|83 |104

1000)12[17 |24 |33 |44 |57 7290112

1050|110 15|21 |29 |38 |50|63|79|97|117
1100) 09|14 | 18 | 25|34 |44 |55|69|85[103]|124
1150| 08| 12|16 |23 |30 |39 |49 |61 | 75]|91][109]|13.0
1200)/ 08| 11| 15|20 |27 |35|43 |54 |67 |80]97|115|135
12500710 | 13 [ 1.8 [ 24 | 3.1 |39 |49 |60 | 72 | 86 |103|12.0]|14.0
1300(06|09 | 12 |16 [ 22|28 |35 |44 |54 |64 | 77]92][107]|126]|14.6
1350(06|08 | 1.1 [ 15 [ 20|26 |32 |39 |49 |58 | 7083|096 |113|13.1

18 2329|3644 |52|63|75]|87]|102]|118

140005/ 08| 10 | 14
1450|0507 |09 |13 | 17|21 |26 |33 |40 |48 |57 |68 |79 |92][107
1500/ 05(0.7 | 08 | 12 | 15|20 |24 (30|37 |43 |52 |62 |72 84|97

yéu cau vé tam sinh ly, cong nghé 1a p' = 5 kN/m?
Vit liéu la thép c6 s6 hiéu S275 , m6 dun dan hoi
E = 2,1x105 N/mm?.Trong lugng riéng ctia thép p
=78,5 kN/m®. Hé s d¢ tin ciy cta trong lugng ban
than thép Y, =1,05; cuia tai trong tam thai Y, =1,2.
Do vong ding giéi han cua ban san theo yéu cau
thdm my - tam ly:

f,=L/120khil < 1m; f, = L/150 khi | = 3m; f,
dugc noi suy véi cac gia tri nhip san trung gian.

D¢ vong diling gidi han ctia ban san theo yéu cau
tam sinh Iy, cong nghé: f = L/350.

- Chon nhip san 1..

Nhip d4m chinh 13 L = 14m nén d€ bé tri dugc
cac dam phu véi khoang cach déu nhau (dién hinh
hoéa thiét ké cdc 6 san va cdc ddm phu) thi chon| 1a
udc s6 ctia nhip dam chinh L.

T T

o A | .| A
L L
————————
L 14 |

V6inhip L= 14m, ¢4 thé chon 1=0,7m; 1m; 1,4m.

- Khi nhip san | = 1m, diing Bang 1 dé tra chiéu
day ban san t_ theo tai trong tam thoi dai han: p*
=21 kN/m? < [p*] = 21,8 kN/m?, chon dugc t =
7mm va dung Bang 2 dé€ tra chiéu day ban san theo
tai trong tam thoi phan bo déu trén san: q =28 kN/
m? < [q“] = 34,8 KN/m?, chon dugc t = 7mm; diing
Bang 4 d€ tra chiéu day ban san theo yéu ciu tim
sinh ly, cong nghé:

p'=5kN/m* < [p'] =5.2 kN/m? chon dugc
t = 10mm.

Kich thudc ban san (I, x t) = (1000x10) mm
thoa man yéu cau thiét ké.

- Thyc hién tuong tu do6i véi truong hop nhip
san lS =0,7 m, ta chon dugc chiéu day san t =7 mm
va trudng hop nhip san 1 = 1,4 m, ta chon dugc
chiéu day san t = 14 mm thoa mén yéu cau thiét ké.

Vay c6 3 phuong an thiét ké véi kich thude ban
san (I x t) 1an lugtla (700x7) mm, (1000x10) mm,
(1400x14) mm déu dam bao kha nang chiu luc.

Nhan xét: nhip san nho thi ban san mdng, tiét
dién dam phu d6 san nhd nhung s6 lugng dam phu
tang va ngugc lai nhip san 16n thi ban san day, tiét
dién ddm phu d& san 16n nhung s6 lugng dam phu
gidm. Vi vay, d€ lua chon ra phuong an san hgp ly
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TAP CHI NGU'G1 XAY DUNG
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cong trinh 3 16n hon 2,1 14n) tai trong da thiét ké
thuc té! Diéu nay cho thdy thiét ké méng coc theo
TCVN 10304:2025 sé kinh té€ hon vi tang stic chiu
tai tinh toan, tuy nhién ciing tiém 4n nhiéu rai ro
néu khong co su can nhac chon gia tri phu hgp.

- So sanh bang 1 v6i bang 3 ta thdy: khi thiét
ké moéng coc theo TCVN 10304:2025, v6i cong
trinh cap C1 va C2 thi luc truyén xudng coc tang
tuong ung 1,2 va 1,15 lan so v6i TCVN 10304:2014
nhung dong thdi stic chiu tdi tinh todn R cling tang
1,4+1,5 lan; v6i cong trinh C3 thi lyc truyén xudéng
coc bang TCVN 10304:2014 nhung stic chiu tai
tinh toan ting 1,4+1,5 lan. C6 thé nhan xét rang,
thiét ké mong coc theo TCVN 10304:2025 kinh té
hon TCVN 10304:2014.

3. Kétluan

- Bai bao da phan tich sy khac nhau vé triét
Iy thiét ké gita TCVN 10304:2025 va TCVN
10304:2014 trong viéc xac dinh stic chiju tai tinh
toan noi riéng va thiét ké moéng coc néi chung;
dong thoi phan tich khoé khin ciing nhu dua giai
phép khac phuc khi 4p dung tiéu chudn TCVN
10304:2025 d€ xac dinh stic chiu tai cia coc khoan
nhoi theo chi tiéu co ly dat da.

- Xac dinh stic chiu tai tiéu chudn R_cta coc

khoan nhéi theo chi tiéu co ly dat da cho két qua
dang tin cay, tuy nhién gid tri stic chju tai tinh toan
R, I6n hon nhiéu so véi trudc day. Do do, can cé
thém nhiéu nghién ctiu, khao sat d€ danh gia dugc
su phu hop ctia gid tri R, theo TCVN 10304:2025
va viéc lya chon gid tri R dua vao thiét ké can dugc
don vi tu vén thiét ké cAn nhac ky luéng. 4
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THIET LAP CACBANG TRA
BAN SAN THEP NHA...
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nhét thi cin tinh todn danh gia hiéu qua cua cac
phuong an bao gom tinh toan ban san va dam phu
d6 san, sau d6 tinh t6ng khéi lugng thép dé so sanh
va rut ra két luan vé phuong an hgp ly nhat vé vat
liéu. Do dd, viéc tinh todn san theo nhiéu phuong an
thiét ké khac nhau la cin thiét. Thiét ké ban san thép
theo cac bang tra dugc thiét 1p san rat thuan tién
cho viéc Iya chon cac phuong an san khac nhau. Bén
canh d9, cAn két hgp véi diéu kién thi cong d€ dua ra
phuong an lya chon cu6i cing cho phu hgp.

Trong trudng hop nhip san (khoang cach gitia
cac ddm dg) can bé tri cho pht hgp véi kich thude
may moc thiét bi dét trén san thi chon Is theo diéu
kién nay va dung bang tra d€ chon ra chiéu day san
dam bdo thiét ké.

5. Két luan

Bai bao da trinh bay quy trinh tinh toan ban san
thép va thiét 14p cac bang tra ban san thép nha cong
nghiép theo TCVN 5575-2024 va cap nhat qui dinh
veé tai trong, tadc dong cling nhu do vong gidi han
theo TCVN 2737.2023 v6i cac yéu cau vé thdm my

- tam ly, tam sinh ly, cong nghé.

St dung bang tra c6 thé dé dang lya chon ra
dugc nhiéu phuong an khac nhau théa man yéu
cau thiét ké va tu d6 thong qua viéc phan tich so
sanh dé Iua chon ra dugc phuong an hgp ly nhat.

Bang tra dugc thiét1ap theo cac thong s6 thudng
gdp trong thiét ké ban san thép nha cong nghiép.
Dbai v6i truong hop thiét ké riéng khac thi c6 thé
van dung cac cong thic da dugc thiét 1ap trong muc
2 d€ thuc hanh tinh todn.

Bai bao ¢ thé st dung lam tai liéu tham khao cho

sinh vién va ky su nganh K§j thuat xay dung.
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