Pé xuat do thi méi tra ti s6 nhip chia chiéu day san
theo tai trong tiéu chuan trong thiét ké san thép
Proposing a new graph to find the span divide divided by thickness by the standard load in steel

floor design
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Abstract

In this paper, we presented the theoretical
foundation of finding a formula for building
anan ew graph of span divided by thickness by
the standard load in selecting span length and
thickness of steel desk designing problem. We
also investigated the error in the new graph
and old graph in different cases to point out
the warning in the application of this new
graph in designing practice.
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1. Gi¢i thiéu

San thép la mot trong cac cau kién co ban thudng gép trong két cau thép. Trong
tinh toan san thép, thweng coi san thép 1am viéc theo 1 phwong, do dé cé thé cét 1
dai ban ra dé tinh v&i so dd nhw mot dam cd lién két khdp hai dau voi mddun dan hoi
qui ddi, san thép can phai ké dén anh hwéng ctia do véng t6i lwc cang trong san dé
tiét kiem va lam viéc sat thuc té khi tinh toan. Tir gia thiét nay, cé thé thiét 1ap duoc
hé cong thirc tinh toan cho san thép nhuw trong cac gido trinh tinh toan két ciu thép
hién hanh [2].

Vi san c¢6 chiéu day nhd nén théng thwdng trong thiét ké& trang thai gi¢i han 1
(véng) xay ra trwdc trang thai gi¢i han 2 (bén). Nhw vay bai toan thiét ké Ia tim i sb I/t
sao cho dd véng clia san béng d6 véng cho phép va duoc cho trong [1,2] (xem cong
thirc 13). Tuy nhién, giao trinh [2] kh(?ng dwaraco so ly thuyét,vé pham vi ap dung
cong thre. Do d6, muc tiéu cla bai viét la khao sat co s& ly thuyét clia cong thirc (13)
va pham vi ap dung clia cong thirc nay phuc vu cho muc dich gidng day va ung dung
thwe hanh. Bai viét sé trinh bay co so’ ly thuyét, cac cong thirc chinh xac va gan ding
dé tim ti sb I/t thda man diéu kién vé do vong.

2. N6i dung
2.1. Thiét Iap cong thirc tinh toén I/t theo q, ng

Trong bai toan thiét k&, can phai chon chiéu day san va nhip san sao cho dé véng
cla san bang dé véng gidi han, tir d6 ta c6 didu kién sau
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Hinh 1. Sc d6 tinh toan cua bai toan san moéng co
ké dén bién dang

®8) Hinh 2. D6 thi quan hé giira tai trong va do vong
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Trong d6 q, la tai trong tiéu chuan tac dung 1&én san,| — nhip san, E,=E/(1-u?) — md dun dan hdi quy ddi khi tinh toan san,
U — hé sé Possion, E — mé dun dan héi cta san.
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A. . TenosH [1] da tim dwoc nghiém gan dung cla phwong trinh (12) dwéi dang don gian hon, dé ap dung trong thuwc
hanh
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T d6 c6 thé Iap ra dwoc dd thi quan hé (I/t) dbi véi cac trudng hop khac nhau theo [1,2] nhw @b thi Hinh 2.
2.2. Thiét Iap dé thi va bang tra mai tra ctru I/t theo q,
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Bang 1. Bang tra gia tri [1/t] theo q

] T T i 1] ]
q(kN/m?)

(ny=80) (ny=90) (ny=100) (ny=120) (ny=150) (ny=200)
2 3938.042 2766.408 2017.651 1170.752 609.3969 291.5333
4 1969.832 1384.663 1011.285 591.3406 320.4766 178.6427
6 1314.121 924.7213 676.8889 400.525 227.8705 140.6311
8 986.5327 695.2201 510.4477 306.5633 182.8369 120.6789
10 790.1906 557.8845 411.1506 251.0971 156.1934 108.0064
12 659.4691 466.6208 345.3886 214.6933 138.4875 99.06364
14 566.2426 401.673 298.7557 189.0505 125.7842 92.31924
16 496.4478 353.1622 264.048 170.0426 116.1654 86.99538
18 442.2715 315.5996 237.2637 155.3966 108.5868 82.65113
20 399.0257 285.6913 216.0029 143.7622 102.4316 79.01588
22 363.7267 261.3413 198.7398 134.2903 97.31166 75.91333
24 334.3854 241.1522 184.4585 126.4212 92.97029 73.22306
26 309.6247 224.1565 172.4574 119.7721 89.23065 70.85971
28 288.4607 209.6634 162.2366 114.0728 85.96676 68.76084
30 270.172 197.1668 153.4307 109.1273 83.08632 66.87959

32 254.2174 186.287 145.7666 104.79 80.52004 65.18
34 240.183 176.7341 139.0367 100.9509 78.21481 63.63395
36 227.7471 168.283 133.08 97.52503 76.12922 62.21911
38 216.6554 160.7559 127.7702 94.44575 74.23041 60.91746
40 206.7049 154.0112 123.0066 91.66029 72.492 59.71429
42 197.7308 147.9341 118.7084 89.12612 70.89251 58.59747
44 189.5988 142.4313 114.8097 86.80869 69.41427 57.55685
46 182.1975 137.4257 111.2565 84.67957 68.04258 56.58391
48 175.4345 132.8531 108.0038 82.71519 66.76512 55.67141
50 169.2321 128.6599 105.0143 80.89581 65.57146 54.81316
52 163.5244 124.8009 102.2565 79.20479 64.45274 54.00384
54 158.2555 121.2377 99.7037 77.62801 63.40134 53.23882
56 153.3776 117.9374 97.33317 76.15337 62.41067 52.51408
58 148.8492 114.8718 95.1254 74.77047 61.47503 51.8261
60 144.6348 112.0165 93.06357 73.47032 60.58943 51.17177
62 140.7032 109.3505 91.13313 72.24507 59.7495 50.54835
64 137.0272 106.8552 89.32137 71.08788 58.95137 49.9534
66 133.5829 104.5147 87.6172 69.99275 58.19164 49.38475
68 130.3494 102.3146 86.01087 68.95435 57.46726 48.84045
70 127.3081 100.2426 84.49378 67.968 56.77553 48.31875
72 124.4424 98.28739 83.05831 67.02951 56.11402 47.81808
74 121.7378 96.43928 81.6977 66.13515 55.48055 47.33701
76 119.181 94.68945 80.40592 65.28159 54.87316 46.87426
78 116.7603 93.03006 79.17759 64.46582 54.29005 46.42864
80 114.4652 91.45408 78.00785 63.68515 53.72963 45.9991
82 112.2862 89.95517 76.89237 62.93712 53.19043 45.58465
84 110.2146 88.52763 75.82722 62.21953 52.67111 45.18439
86 108.2427 87.16631 74.80884 61.53037 52.17045 44.79751
88 106.3635 85.86654 73.83402 60.8678 51.68734 44.42325
90 104.5706 84.62407 72.89983 60.23015 51.22075 44.06092
92 102.858 83.43505 72.00361 59.6159 50.76973 43.70986
94 101.2205 82.29595 71.14293 59.02364 50.33342 43.3695
96 99.65325 81.20357 70.31556 58.45209 49.91102 43.03926
98 98.15171 80.15495 69.51946 57.90006 49.50178 42.71865
100 96.71181 79.14739 68.75276 57.36646 49.10501 42.40719
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Bang 2. Sai s6 I6n nhat ciia d6 thi xap xi so véi chinh xac tuong rng vdi gia tri tai trong

No 80 90 100 120 150 200
Sai s6 16n nhat(%) 5.67815 | 5.67815 | 567815 | 5.67815 | 3.95769 | 34.164
Gia tri g, dé sai s6 Ion nhat (kN/m?) | 52,9724 | 33,0705 | 21,6975 | 10,4637 | 35,2294 | 100

Hinh 3. Pé xuat do6 thi quan hé mdi giira tai trong va
do vong theo nghiém chinh xac theo cac gia tri ng
khac nhau

Gidi dwoc g, chinh xac nhw sau
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Thiét 1ap dwoc dd thi mai theo cong thive (14) (Hinh 3)

Vi viéc tra clru d6 thi co thé khé khan trong thwe hanh,
dé thuan tién cho viéc tinh toan cé thé 1ap ra bang tra sb 1
(Bang 1).

T viéc so sanh hai dd thj ci va méi c6 dwoc cac sai sd
I&n nhét twong &ng véi cac gia tri ny dwoc tap hop trong
bang 2.

Hinh 4. So sanh d6 thi quan hé giira tai trong va do
vong theo do thi cii cia giao trinh két cau thép theo
va do thi mdi (gia tri nét lién la do thi méi, nét dit la
do thi cii)

4. Két luan

Khi chon san théa man cong thic (13) thi sé co do vong
x&p xi d6 véng t&i han, tuy nhién co sai sb so v&i nghiém
chinh xac la cong thirc (12), sai sb 1én nhét trong cac truwdng
hop la khodng 34.164% dbi vai trwdng hop ng=200, q,=100
N/mm? néu mudn s dung cong thirc (13) véi sai sb chap
nhan duwoc (<5%) dbi v&i trwdng hop ne=200,thi chi dwoc
phép ap dung (13) voi tai trong nhd hon 20 kN/m? Cac
truerng hop khac sai déu c6 sb6 <6% la chap nhan dwoc trong
thwe hanh.

D4 thi cii (hinh 2) dwoc thiét 1ap dwa trén cong thirc (13)
khoéng ap dung dwoc véi g>55(kN/m?) do thiéu sét clia cong
thtee (13). Vi vay, bai bao da lap ra db thi va bang tra méi
nh&m chinh xac héa dé thj cii. Bang tra 1 d& van dung gitp
nguoi thiét k& nhanh chéng chon dwoc | va t cia san rat
ngén qua trinh thiét k& vi gidm baét viéc tinh toan nhung van
dam bado dd chinh xac ma khéng phai ap dung cong thirc
chinh xac (12) kha dai./.
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