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TINH TOAN SAN
TANG DIEN HINH

Tw tai trong sang cbt thép — va moét phép kiém chirng khéng dwoc bd

Giang vién: Nguyén Pha Hoang

Khoa Ky thuat Xay dwng — Trwdng BH Sw pham Ky thuat, DH Ba Néng



I Nam bwéc cho mét cau kién — san ciing di diang dwéng nay

San la cAu kién dau tién em tinh. N6 nhd, sé liéu gon, nén dung né dé hoc quy trinh — réi lap
lai y nguyén cho dam, cét, cau thang.
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@ Vi sao hoc san truwéc

A Buéc 2 1a bwéce bj bé qua nhiéu nhat

San day di nadm bwéc ma kiém dwoc bang tay.
Hiéu san rdi thi dAm chi thém phan xoén va én
dinh, c6t chi thém phan nén — 16i cong viéc khéng
dbi.

Nhidu em nhady thang tir tai trong sang mé
hinh. Nhuwng chinh bwéc 2 quyét dinh tra
bang nao, céng thirc nao — va quyét dinh
I&i gidi thich trwéc hoi déng.
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I Chia 6 ban trwéc khi tinh: 6,0 x 7,5 m thanh 3,75 x 6,0 m

£
&% Ban ké bén canh hay ban dam 5ban 3,75 x 6,0 o
Il
[ 6.00 DAM PHY =
=22 —160<?2
h 3,75 6 ban 3,75 x 6,0
= 6 ban lam viéc hai phwong (ban ké 4
canh). / \-

ly = 6,00m

Mét ddm phu gitka nhip 7,5 m bién 6 Ién thanh hai 6 nhé — va

@ Chiéu day: can dwéi la 83 — 94 mm

hs gidm ttr 150 xudng 120 mm.
hs = (1/45 = 1/40) x 3750 = 83 + 94 mm —

can do clrng t6i thiéu. Chon h, = 120 mm,

day hon can trén dé& cach am, chéng chay

va di éng.
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| Tai trong san: ba dong, ra ¢ = 8,00 kN/m?

Loai tai Tiéu chuan o Tinh toan
(kN/m?) (kN/m?)
Ban than ban san BTCT (hs = 120 mm) 3,00 1,1 3,30
Céc Iop hoan thién + twdng ngan quy doi 2,10 1,1 2,30
Hoat tai van phong (TCVN 2737:2023) 2,00 1,2 2,40
Téng céng ¢** 7,10 = 8,00

Bang 5.1 — Téng hop tai trong tinh toén 1én san swon van phong.

@ Con s6 3,00 tir dau A Tuwong ngén 1a ché hay quén

Bé tong nang 25 kN/nj3 x 0,12 m = 3,00 kN/m? Twong khong ké 1én dAm ma dipng trén san,
— chwa c6 ;. Hé s0 1,1 méi la phan an toan. nén phai quy ddi thanh tai phan bd (kN/m?).
Nhiéu em nhan 1,1 hai lan. B4 dong 2,30 la thiéu gan 29% tai trong.
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| Chia tai theo dwong phan giac 45°

@ Hai trwong hop, hai cach tinh

A < 2— ban ké 4 canh: ban ubn theo ca hai phwong;
tai chia thanh tam giac (v& ddm canh ngén) va hinh
thang (vé dam canh dai).
A > 2 — ban dam: ban chi uén theo canh ngan; canh
dai chi dat thép phan bé.

hinh thang
- tam tam
= giac giac
hinh thang
l2

Tai ttr ban truyén vé dam theo ving gén nhét.

A DPirng bé thép phwong dai

Ban dadm van can thép theo phwong canh dai, lay >
20% thép chiu lyc — dé chéng nirt do co ngét va nhiét,
khoéng phai dé& chiu uén.
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I Cat dai 1000 mm va nam bwéc ra cét thép

©Q o =M/(Rybhj)
& 4 X oA o 2
Qo Tiet dign tinh toan ® Kiém a,, < ar = 0,391 (B25, CB400-V)

Cét dai b = 1000 mm theo tirng © (=05(1+vI—2anm)

phwong.

ho = hs — apy — ds /2 O A, = M/(Rs Cho)

ho = 120 — 15 — 4 = 101 A 100 mm © B6 tri thép, kiém p = A, /(bho) > ftmin = 0,1%
apy = 15 mm; ds = 8 mm (¢8). ho tinh t&i

trong tam thép, khéng phai hs. Buwérc 2 la van an toan: o, > 0,391 nghia la bé tong vung nén da

nut v& — phai tang hs.

A Lbi don vi — mat diém nhiéu nhat

R, = 14,5 MPa = 14500 kN/m?. M tinh b&ng kNm phai dbi sang N-mm (nhan 10°) trwéc khi chia —
tron kNm v&i MPa 1a Iéch 10° 1an.
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I Vidu géi: 5,52 kNm/m ra ¢8a150

Buwéc Coéng thirc — thay s6 Két qua

1. M6 men gbi M6 men am I&n nhét tai gbi dadm phu (tir SAFE) M = 5,52 kNm/m
2. Hé s6 ay, am = 5,52 x 10°/(14,5 x 1000 x 100?) am = 0,038

3. Kiém diéu kién 0,038 < ar = 0,391 (bé tdng dd chiu nén) DAT
4.Hésb ¢ ¢=0,5(1++I—2x0,038) ¢ = 0,980

5. Dién tich thép As = 5,52 x 10°/(350 x 0,980 x 100) Ag =~ 161 mm?/m
6. B6 tri CAu tao + chdng nut: chon ¢8a150 $8a150 (335 mm?/m)

Sé liéu: B25 (Ry = 14,5 MPa); CB400-V (Rs = 350 MPa); b = 1000 mm; ay,, = 15 mm; ds = 8 mm = hg ~ 100 mm.

A DPirng b tri ding 161 mm?

161 mm?/m 13 con s6 t6i thiéu dé khéng gay, khdng phai con sb dé vé. Thép san con phai chéng nurt
do co ng6t — nén bb tri ¢8a150.
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I Vi du nhip: 2,5 kNm/m, va phép kiém ham Iwong

&3 Thép nhip @ Ham lwong thép 1 néi gi

Manip 7 2,5 kNm/m po= o3 0,34% — na&m trong
2,5 x 10° 5 oI A0 .
A~ 0 0.90 < 100 ~ 72 mm?/m khoang hop ly 0,1% + 0,6% cla san.
72 < As min = fmin bho — 0,1% x 1000 x 100 = 12 qUé nhé: nl:l’t, khéng dCl Chxéng Cco I’]g(’)t
100 mmé/m 1 qua Ién: thép day, khé do, khé dam — va
; . thwong la dau hiéu ko chon sai.
— bé tri theo cAu tao: chon ¢8a180 (279 mm2/m). 9 i B ]

A Hai cau hoi dong hay héi diung & ché nay

1. “Vi sao gbi ¢8a150 ma nhip ¢¥8a180?” — vi mé men gbi I&n hon nhip khoang hai 1an.
2. “Néu A, nhd hon A; i, thi sa0?” — van b tri theo A min, va ghi rd la bd tri theo céu tao, khéng
theo tinh toan.
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I Cat thép: mii vwon L/4, thép dwéi neo 10d

thép mi ————

1
thép 16p duwéi, lién tuc dam

L/4 L/4

A
~

L — nhip théng thay

@ Ba quy tic cat thép A San swon KHONG kiém choc thiing

1. Thép m: tr mép dam ra L/4 (nhip bién), L/3 Toan bo tai truyén vao dam swon rdi méi
(nhip gitra). . . xudng cdt, nén khéng cé nguy co choc thiing
2. Thép dwéi: lién tuc qua dam phu, neo vao dam quanh dau cét. Bai toan nay chi dat ra véi san
chinh > 10d. phang khéng dam.

3. Thép phan bd: > 20% thép chiu luc.
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I Kiém tra d6 vong: 4,2 mm so v&i 15,0 mm

Buwéc Céng thirc — thay sb Két qua

0. Sé lieu Nhip canh ngan L = 3750 mm; ks = 120 mm; ban ké 4 lién két dam swon
canh

1. Giéi han [f] = L/250 = 3750/250 [f] = 15,0 mm

2. Do véng Do véng 16N nhét tai tam 6 ban, 1y tir SAFE f=4,2mm

3. Kiém tra 4,2 < 15,0 DAT diéu kién st

dung
4. Kiém nhanh L/hs = 3750/120 = 31,25 < 40 day hon can téi thidu

@ Hai tAng kiém tra, thiéu mat Ia hong A Lay [ nao dé tinh d6 véng cho phép

TTGH1 — an toan chiu Iwc: o, As, p. LAy nhip canh ngén cla 6 ban, khong lay
TTGH2 — dieu kién st dung: do vong, nut. nhip dam. Va L/250 la quy wéc thiét ké
DG an chi c6 TTGH1 Ia thieu mét niva yéu cau thwérng diing — phai déi chiéu thém gidi han
thiét ké. cu thé trong TCVN 5574:2018.
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I Kiém chirng tay v&i SAFE: chénh dwong méi la dat

(o] Vi tri Tinh tay SAFE Chénh
(kNm/m)

S1 Nhip theo I, (M1, m; = 0,02333) 4,20 2,14 +96%
S1 Nhlp theo [ (Mz, mo = 0,00983) 1,77 0,83 +113%
S1 Géi theo 11 (M, m; = 0,04872) 8,77 5,52 +59%
S1 Gbitheo Iy (M;r, mir = 0,03567) 6,42 3,28 +96%
S2  Nhip ban dam (¢i%/8) 5,76 5,48 +5%

S2 Gbi néu xét lién tuc (—ql3/12) —3,84 —4,02 —4.5%

Bang 5.3 — M = m - q'* - 1115: nhan dién tich 6, khdng phai 3.

A DPoc chénh léch cho ding — day Ia cau an diém

S1 chénh dwong vi tra bang gia thiét ngam tuyét d6i, con dam bién thuc t& odn dwoc nén giai phong
mot phadn md men gbi. Cung dAu, tinh tay > SAFE = bao toan, dat. B6 tri thép |4y gia tri nhé hon
(SAFE).
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| Ban vé san A1 phai cé ba thir nay

@ Mit bang b6 tri thép — 1/50 hozc 1/100 %2 Bang thong ké cét thép

Vé rd 1&6p dwéi, thép mi gbi, va chiéu dai Chuing loai, chidu dai, dwong kinh, tbng khéi
vwon clia thép mi (L/4, L/3). Thiéu chidu dai lwgng. Bang nay phai khdp 100% véi thuyét
vuon 1a thiéu chd quan trong nhét. minh — I&ch m6t thanh 13 hdi ddng biét ngay.

@ Mat cat ngang qua san — 1/20 A Thir tw héi dong xem
DU chidu day 120 mm, cao d6 mat san, duwdng Hoi ddng thudng lat ban vé trwéc, rdi méi mé
kinh va khoang cach thép (#8a150, ¢8a180). thuyét minh. Ban vé sach, du ky hiéu tao 4n

twong ddu — va &n twong dau kho stra.

M6t ban vé san dat yéu cau cho ngudi khac doc ra dwere chiéu day, duwdng kinh, khoang cach
va chiéu dai ttrng thanh — khéng can hoi em.
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I Mang theo ba cau héi nay dén I&p

%) Ciau 1 — vé so do tinh %) Cau 3 — vé bé tri

O san clia em c6 A = I /1; bédng méy, va vi sao Vi sao gbi ¢8a150 ma nhip $8a180? Néu A,
né 1a ban ké& bdn canh (hodc ban ddm)? Chiéu tinh ra nhé hon A; i, thi em lam gi?
day em chon cé thod hs > 11 /45 khong?

@ Video sau
®) Cau 2 — vé kiém chirn
Video 06: Khung khéng gian (1) — chon

“Két qua SAFE clia em kidm chirng bing cach khungybét Ioi, dén tai tir san vé khung, va té
ndo?” — Em tinh tay & nao, chénh bao nhiéu hop tai trong.
phan tram, va vi sao chénh lai dwong?

Q% Video 05 « Tinh toan san tang dién hinh 13/13



