75 Gudn St S Phutng

BO XAY DUNG
CONG TY TU VAN XAY DUNG DAN DUNG VIET NAM

Tran Van Gigi_tranvangioi.blogspot.com_0989161169

CAU TAO
BE TONG COT THEP

NHA XUAT BAN XAY DUNG
HA NO! - 2004


K53SJ
Text Box
Trần Văn Giới_tranvangioi.blogspot.com_0989161169





~

31 NOI DA

roi . 3

3

[

Cubn séch "Cau tao bétdng cot thep” do Vidn thiét k6 Nha & va Cong trinkh ¢cong cdng trudce
day, nay la Cong ty tu van Xay dung dén dung Viét Nam (VNCC) - BO Xay dung bién soan fir
nhimg ndm 1985 - 1986. Tur db dén nay cudn sach fubn duge cof nhu la mét frong nhing cém
nang thist k& ¢o gia tri, dac biét la doi voi ¢ac ky su thidt k& tré fudi.

Hién nay nganh xay dung nuéc ta da thuc sy budc vao mot giai doan mai. Nhiu cong trinh
i6n va guan trong dang dudc xay dung. Néu foai vat lidu mai. nhiéu phan mém tinh toan két
cdu mai va nhiéu thiét af thi cong tién tién da duge ap dung, ngay cang dap img (6t hon nhing y
do thiét k& phong phu va nhing phuong an thiél k€ kér cdu ¢bng trinh hop ly. Viéc nay déi héi
culn sach can dugc didu chinh, bd sung cho phu hgp voi su phat trién ndi trén.

Trong lan tai ban nay. co su phdi hop gura Cérg ty w van Xay dung dan dung Viét Nam va
Nha xuat ban Xay dung. ngoai viéc diéu chinh ndi dung da co, chinii trang vé hinh thie, mét sé
vén dé mai da duoc bé sung, bao gém:

- O phén cdu tao bdn: cac bang huong dén chon sd bo chiéu day ban da duoc thay bang
cac bdng mor fién dung hon, chinh xac han. Sau phan céu tao dam, ban, cudn sach Gidi thiu
cac biéu dé dé tinh toan nhanh 06 véng va chibu rong vét nut cho dam va ban tiét dién chir nhat
chiu udn. ¢4t thép don.

- O phén cdu tao dém: b8 sung cac bang ira kha nang chiu luc ngang cta cdt xién, cla

cot dai va béténg.

- O phén cdu tao chdng thdm: bd sung cac cdu tao chéng thdm bang vat liéu maoi clia cac
hang nhu: SIKA, RADCON.

- Mot s6 céu tac chdng dong dat, mot so van dé vé céu tao nha cao tang da dugde dua vao.

- & phan mong coc: b3 sung chi tét thist k& coc khoan nhdi ciing nhu huong dan nhing
ybu cau vé khdo sat dia chat cong trinh co thiét k€ mong coc va thi nghiém ki€m tra chat
iuong coc khoan nhoi

- D& phuc vu cho viéc tinh toan ¢di tao nang 18ng cac cong trinh cd, trong sach co gidi
thidu bang fra khd nang chiv tai cta dat nén sau khi chiu nén dai han bdi t3i trong
cong trinh.

- Phén phu luc trinh bay mot sé bang tra dé tinh toan ngdn gon cac dém, ban co téi trong
va hinh dang ddc biét.

Mong mudn thi nhiéu nhung ndi dung cudn sach ¢on cé nhieu diéu bat cap. Rat mong
nhan dudc nhitng y kién déng gop cla cac nha chuyén mén ¢o quan tam dén cubn séach
nay. Chung 16i xin chan thanh cam on. :

Céng ty tu v3n Xay dung dan dung Viét Nam
Nha xuit ban Xay dung
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QUY DINH VAT LIEU DUNG TRONG BETONG
VA BETONG COT THEP

| 1. PHAN LOAI BETONG VA QUY DINH MAC BETONG DUNG TRONG XAY DUNG

Bang 1.1. Cudng dd bétong theo TCVN 5574-1991

| ' Mac bétong thiét k& theo cudng dd chiu nén
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Cudng do tinh toan cla bétdng theo cac cong thife sau:
R

- Cudng dé tinh todn chiu nén R, = & voi K = 1,3
) tn

- Cucng dé tinh toan chiu kéo Ry = Eﬁ vOi K = 1,5
bk

Bétdng nang trong lugng riéng y =1800 — 2500kG/my’

Bétong nhe y < 1800kG/m’

Chu thich :

1. B6i véi két cau béldng cét thép lam bdng bétdng nang ndi chung khéng ¢cho pheép ding mac thiét
k& thap hon 150. K&t cau béténg (ng suat trude hodc cac bg phan cua ching cb dat ¢t thép cang trudc
phai ¢O mac thiét ké > 200 (béldng nang) va = 150 (bétdng nhe).

2. B3 vdi nhing cdu kién batdng cot thép (bétdong ndng), chiu nén trung tam va chiu nén 1éch tam, tiét
dién tinh toan theo cudng do nén dung mac thiét k& = 200. Véi nhing cau kién chiu tai trong nang (cot ting
mét clia nha nhiéu tang, cot nha cdng nghidp chiu i trong EAu truc mAc batong thiét k& nén 1dy = 300.

3. B3I vdi k6t cdu mdng, két cdu tudng nha va cong trinh duge dd béténg trong cBp pha trugt nén
dung mac bétong thiét k& » 200 (béténg n&ng).

4. Trong k&t cau can tinh toan chiu mai, khéng nén dung betdng ¢ mac thigt k& nhd hon 100,

5. P&i vdai cac ket cau bétang (khong cd ool thep), khéng nén dung batdng ¢d mac thiét k€ > 300.
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Chu ¥:

- Néu co Iy do thich hgp cho phép ding bétdng co mac cashon nhimg chi dén C trén, khi co
cuding do tinh foén va cac dac trung khac Iy theo tiéu chuan ky thuét tuong tng.

- Cho phép ding bétong nang co maéc thidt ké 1& 100 trong cdc bétbng cbt thep khéi lon co
dat thép cdu tao voi diéu kién dam béo cho céu kién chdong anmoén cot theép .

- Cho phép dung béténg ndng co mac thiét ké fa 150 trong cac thanh b€ chira trén vé cac
6ng lam bang béténg cdt thép img suét truoc néu chif cang cotthép vong hay xodn oc.

6. Thai han dong cung (tudi) ciia bétong tuong tmg véi méc thiét ké vé cuong d6 dugce 1dy
nhy sau: d6i vai két cdu d@ tai chd noi chung 13 28 ngay, con ddi voi két cdu duc sén phdi phi
hap voi thai gian quy dinh trong cac liéu chudn nha nudc cho limg loai thanh phdm, néls khéng
co thi 18y theo quy pham ky thudt vé ché tao cac loai thanh phém do.

7. D&i vGi két cdu mang nudc, b€ nuoc, san khu vé sinh 10pbéiong chong tham ding béténg
nang voi mac thiét ké > 200.

8. P& lam mdi néi cho cac cdu kién lap ghép, khi chidu day khe néir icn hon 1/5 kich thu6e nhé
nhét cda tiét dién cdu kién va lon hon 10cm nén dung bétong co cudng dé khong nhé hon mac
bétong thiét k& coa céu kién dugc lién két. Khi chiéu day khe n6i nhd, dé lam cac mdi ndi cho
phép dung béténg va vida co cudng do thap hon mot mic So vdimac bétong thiét ké cla céu kién
dugc lién két. Khi do trong tinh toan co thé khong xét dén viée gém cuang 06 bétong chd moi néi
- trGng hop tinh khe ndi kigu then. Ngoai ra khi khi lién két cac cdu kién bang bétdong nang, dé thi
CcONg cac.méi n6i phéi ding bétong co mac thist ké > 150 hodc ding vita c6 mac thiét k& = 100,
cén khi ién két cac cdu kién bang béténg nhe phai ding béibnghoée vida co mac thiét ké => 50.

1-2. PHAN LOAI COT THEP VA NHUNG LOAI THEP DUNG TRONG KET CAU BETONG

A. Phan loai theo cdng nghé ché tao (hinh }-1)

Pugc chia thanh:

- Cot thép can néng {cét thanh)

- Sgi kéo ngudi {cht soi)

B. Phan loai theo hinh dang mit ngoai: ¢8t tron tran thépcod gé.

C. Phan loai theo diéu kién s dung: Cat thép khong cang trudc (cét thong thudng) .-

Cot thep cang trudc diing dé 120 Ung luc trudc.

D. Phén loai theo tinh chdt co hoc: ¢cbt thép thanh duge phan thanh bdn nhdm (x&m hinh

I-1) va cac bang 1-2, |-3, I-4.

Bang [-2. Cac loai thép can néng 8ang |-3. Cac loai thép gia cdbng n éng
| Nhom ' S6 hiéu thep Puang kinh (mm) | Nhém | Sohigu 'thép E)U(‘.Jng kinh £mm)
| Al CT3 10 - 40 ATV | €35 X 10 - 25
| Al CT5 10 - 90 ATV | | 10- 25 |
Al | 25T2C - 35T2C | 6 - 40 | ATVI | 10 - 25
| awv | asr2c | w-30 |t X




1.a

2.a

2.b

2.¢c

3.a

3.b

16 Hinh 11

1.a Thép tron trdn can nong nhom Al (s6 hiéu CT3)

2.a Thép cd gd can nong nhom All (s6 hiéu CT5)
2.b Thép co gd can nong nhom Alll (6 hiéu 2552C, 35/T)

2.c Thép cb ga cén ndng nhom Alll va AIV

3.a Thép dap bep 2 phia
3.b Thép dap bep 1 phia

Bang I-4. Thép gia cong kéo ngudi

Nhom 56 higu thép Budng kinh (mm)
All-B 10 — 40
Alll - B 25 T2C.36 TC & — 40




Bang i-da. Cudng dd chju kéo tinh toan cla thép (kchmz) theo TCVN 5574 ; 15991

‘ Nhom thep 3 Cudng 46 chiu kéo tinh tcan —| iNhom thép Cuong dé chiu kéo tinh toén ]
|« 2000 | Al 2300
Lo 2600 | Al 2800
| 2400 | Al 3600
| | | T ‘ N
cav | 5000 | AV 5000
Chu thich:

1. Thép dugc gia cong ndng ky hiéu thém T, thép duge gia cong kéo ngudi ky hiéu thérm chir 8.
Thép sai tron ©: Nhom Bl sgi thép thuong cd 3 = ¢8.
Nhém Bl sgi thép ¢ cuding 46 cao $2.5+ ¢8.
2. D& lam c6t khéng ciing trudc trong cac k&t céu bé tdng cit thép can vu tign sl dung:
a. Thép can ndng Alll va All. '
b. Sgi thép ¢é dudng kinh tir 3.5mm + 5.5mm cni diing rong cac uéi han va khu ng han.
Khong cho phép st dung : |
- Sgi thep ¢6 cudng 8¢ cao.
- Bén bt thép va day cap cbi thép.

Nnimg thép khéng c6 (mg Juc trude lam bang thép can néng nhom Alll, All va Al nén dlng
dang iudi han va khung han.

3. Trong céc k&t cau co cot thép khdng cing trudc va khong thdm nudc vé nguyén tic phai
dung thép can néng nhom All va Al Khi c6 co s ki thuat thich dang cho phep dung thép can
nong nhom Alll va sdi thép thudng cb dudng kinh > 5mm (trong cac khung han va lUdi han).
Khéng cho phép ding céc loai thép khac d& lam c6t thép khang (ng luc trude trong cac két cu
noi trén.

E. Khung han va ludi han

a. Lugi han

- Khung va iudi thudng giao nhau theo nhilng géc vubng, @i chd giao nhau han di €m tiép
Xuc bang dién. g

- Cho phép han diém tiép xUc thép can ndng tron va loai cd g& nhom Al va Alll véi dudng
kinh bat ki, con thép can ngudi ¢ dudng kinh < ¢10 dong ther phai dat cac thanh sao cho chung
ti€p xUic ¢ chd kihdng bi can.

- Ché tao ludi & cong xudng bang thép sdi kéo ngudicé ¢ 2 3 = 3,5mm hodc day can cb gd
Alllco d = 8 + 10mm.

Theo quy cach Iudi han dugc ché tao thann fuui cudn va Iud han phing (hinh 1-2). CS thé co
3 loai I/di han cudn: loai cé cét doc lam viée (khi dudng kinh ¢5t < 5,5mm), loai cd c&t ngang
lam viéc va loai c6 cac cét [am viéc nhu nhau, Ludi han phing co hai loal (loai ¢6 cdt doc lam
vigc trén mot phuong va loai cé cét doc lam viéc trén hai phugng nhu nhau;.
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-3. QUY BINH NEO USN VA NOI COT THEP

A. Udn va neo cdt thép

Thép khéng céng trong khung €8t bude,phai nec
cac thanh kéo tron & dau mat bang cac thanh méc
_ neo (hinh 1-4a). Cach udn neo trong bétdng n&ng va
¢ cach udn neo trong bétong nhe (hinh |-4b).

- Trong két cau bétdéng nhe, ¢bt tron c6 d s 12mm,
_ dudng kinh clia méc neo: 2,5d. Khid 2 12mm, dudng
* kinh méc neo: 5d {hinh -4b).

- Thanh chiu nén trong khung va Wéi ct budc
trong két cdu chiu udn, chiu nén l&ch taém va chiu
" kéo léch tam co d < 12mm co thé khéng cAn mdc
neo. N&u d > 12mm, nhéat thiét phai ¢6 moc neo.
Nhing thanh tron tron trong ludi va khung ¢t han cd
thé khong can moc neo.

- Cot chiu nén trung tam, bat k& ding theép loai @

nao ¢b thé bd moc neo.

- Thép ¢d g trong tat cd cac két cau duoc bd

- CHIEU DA MOC NED
DUZC LAY THED SBANG -5 |
L]

o}
Ve L?zJ
t-.:::Ft NI
.| =T

UON MOC NEQ

BAMNG MAY

i 7l
_____ e o

- .

UON MOC NEC

. BANG TAY
g
moc neo. s S
- Dau mdt ciia thanh ubn xién phal cd mdt doan 100 |
thang > 20d & mién chiu kéo va > 10d & mién chiu 20d
nén. Cau kién co h > 1m cb thé bd doan d6. Nhung
mut thanh phai cé mée neo (hinh i-4e). Hinh i-4
Bang I-5. Tinh chiéu dai méc clianhing thanh thép tron
Buang Uén may Uén tay F Buong Uén may I Uén tay
kinh  kinh g T T
{mm) 1 mée ‘ 2mée | Tméc | 2méc | (mm) | Tmoc | 2 moc ‘ 1méc . 2méc
6 0 | 60 50 | 100 | 24 | 10 220 | 180 | 360
‘ !
8 40 [ 80 80 ’ 120 : 25 120 230 | 190 |! 380
10 50 | 90 80 | 150 i 25 | wo | 230 | 200 | 400
| - f f
12 60 | 110 9% | 180 | 28 5o | 260 | 210 L 420
4 | 70 | 130 | 10 | 210 ! 3 | w0 | 260 ; 220 | 440
16 80 150 | 130 | 240 2 | 150 | 200 | 240 | 480
18 80 160 | 140 | 270 x| w0 | 300 | 250 500
| ! . | ;
20 9 | 180 150 | 300 % | 170 330 | 270 | 540 |
| | | a0 ¢ 4 ¢ 180 361 300 | 600

| 22 | 100 | 200 | 170




Chi thich: _
- Chidu dai mée ta chidu dai tinh dudi thing (7,5d), (4,5d). Khi thdng ké thép duodc ghi chiéu dai méc

(@)

:. a: ldy theo bang I-5

- Nhimng thanh doc chiu nén phai kéo dai qua tiét dién thdng goc vii truc cau kién (ma ¢ do theo tinh
toan thanh dé khong can thiél nira) mdt doan <15d - néu ia theép cé gd, thép tron tron ¢ mdc cau dat
trong khung han va lusi han. Néu thép tron khdng ¢6 méc cau trén doan 15d phdi han it nhét 2 thanh
ngang. Boan kéo dai nay sé 14 20d néu thép doc ia thép tron-tran khdng ¢ mdc cau dat trong khung ¢ot
budc. Thanh nec ngang cudi cung han cach dau mut cdt doc mét doan * 2d va > 2,5mm.

- Dé dam bao hoan toan cudng dd cot thép doc chiu kéo tai tigt dién khao sat. ¢t thép khéng cing
phéi di vao tiél diégn khao sat mot doan L, 18y theo bang 1-6. Chi liét neo ¢bt thép khong cang & khung UG
c6 cot bude trong ban, dam, khung. mong, ¢ot dugc gidi thiéu tf mi trong phan |I = V! cda tap quy dinh cdu
tao. Duai day gidi thiéu cach neo cdt thép doc trong khung va ludi cdt han cho dé&m, ban.

r THANE NEO OUNG COT DOG TRON €0 d, 2 24

n n M M f
a) C I:Ir-ql ‘—ii—dli —-E|‘J \
JE{- ] | =] | f c<15khid= 10
V% cz15dkhid> 10
% VO DIEL KIEN
lgzmal Q s Rybh,
HAI THANH NEO DUNG COT DOC TRONT, 2 od
. N - Cho phep dung L, >10d khi
N “ T I 1 ¥ ) .
b) Cgigd Q8 14 14 ’ \ béténg s& hiéu Wi 200 trd 16n va
U : . L U v ‘ cot thép Al Alll,
o - Thanh chiu kéo phai di khoi
YOI BHEU KIEN
C=2Rbh fiét dién vuong goéc ma & do
L.z 104 K e veeng 9
khdng yéu cau theo tinh toan
L mdt doan £ W (W tinh theo didu
c) ?—d—ﬂ‘ kién cit thép) va > 20d.
il .
|. a L= l'
1 5
!

Hinh -5
Chii y: L, chi dugc gidm di qua quy dinh cho cac trudng hgp : Néu nhu c6 bign phap dac biét
dé tang cudng neo cdt thép nhu: tdng dién tich cac thenh ngang trong doan gan gi. Han thém
nhimg neo phu hodc han mdt ¢t doc vao vat chdn san.
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Bang I-6. Quy dinh chiéu daj doan neo caa cét thép khong cang

] Chiéu dai doan neo L,
T
Thanh kéo
Caukién Cdu kién
Loai ot the Mac chiu uodn,chiu chiu kéo
cai cot thép s N P -
bétdng ne‘n ief:h t&m trtfng tam va Thanh nén
va chiu k&g | chiu kéo léch
l&ch tam theo tam theo
truGng hgp rsdng hop
1 2
? T
150 35d 40d 25¢ | .
Thép can néng nhém Al 200 | Thép nhém Al |
(c6 méc neo hosic han 2 200 30d 350 20d khong méc |
thanh neo trong doan L,) hodc khong 30d
; 400 va
va Al 254 40d 154 thanh pneo
cac han |
Thép can néng nhém Alil | 150 40d 45d 30d
va thép gia cong kéo 200 va B
. . i 25d
ngudi AlIB, thép soi 30 | 40d i 5
thugng & trong khung va | 4n5 s i
U6 han ea 15 30d 35d !
d lay theo duting kinh cot doc I6n nhiét (d danh nghia)
o
a b _
—
I I I
[y =Ly
| i o !
[ ‘
l_h\J_T Adope s
L
. |
205L,
c) d) .
T~ T “t~"|T
| [ ——
D b o ! P == |
0 R
1y = . | H AR E
%t ‘ | t r=5d k
ﬂ.r\,__'_ - \J__"L

Hinh |-6: Neo c&t thép dgd ngam
& Thép dpc dua vao cbl doanl,,,; b. Cot chiv kéo neo vdi tnép £an,
&. Thép doc han véi thép bén chon sén; d. Thép dos udin neo xubng coi.




Chil thich hang I1-6:

1. Thép tron can néng nhém Al khéng méc hoac kbéng han 2 thanh nec, bd quia phu thude mac bé
téng, doan neo L, phai ldy bang 30d.

2. Neo c6t thép khéng cang trudc & gbi ta ngam (cot lién két véi dam, dam vai dam hinh |-6. Cat thép
neo vao gbi 1 doan L, nhu sau:

a. N&u c6t thép d tigt dién gdi kndng yéu céu theo tinh toan {vi du cot thép d ving nén), khi d6 chiéu
dai doan thanh di vao géi clng ldy nhu thanh doc chiu kéo di khdi ti€t dien ma & dé nhimg thanh nay
khong yéu cau tinh toan mot doan « 20d khi d6 thép tron tron phai han 2 thanh neo hoac co méce,

b. Néu cét thép (kéo hay nén} & tiét dién gdi tua dugce tan dung day d vé mat cuong dé thi chiéu dai
neo 13y theo bang I-6 va € 200mm, d8i vdi thanh kéo va £ 150mm vdi thanh nén. Thép tron trong khung
han va iudi han, trén doan L, phéai han < 2 thanh neo, hoac thép ¢d méc. _

¢. Nbi cét thép

Cét thép duoc ndi voi nhau bang phuang phap han hoac budc ghép (ndi chdng khéng han).

NGi bang han c6 han xi va han dién. Han dién gdm cd han tiép xtc d8i dau, han dién hé quang, han
mang, cac kiéu han trinn bay & béng |-7.

Bang I-7. Cac kiéu ndi han c&t thép

Kiu néi Tén méi nGi | C4u tao méi nGi Nhém thép | Dudng kinh thep
1 | Han dién tiép xac Al 10 - 40mm I
thanh then i All 10 - 80mm
| E— et S
T — = EE——V—
! Adll 10 - 40mm
h -
- AV [ 10 - 32mm
2 Han ¢ién hd quang —= 3 Al 8 - 40mm !
thanh thép vé cac T— %‘ All 10 - 80
thanh nep khi cd 4 | | sa | Bl
dudng han bén (9d) Alll 8 - 40mm
3 | Han dién hé quang Al 8-40mm
' thanh thép véi céc =1 All 50 - 80mm
thanh nep khi ¢6 2 [ E——— "
duéing han bén 0d | Adil 8 - 40mm
{8d) AlV 10 - 32mm
| 4 Han dién hé gquang
| | thanh thép theo cach | —— =l {%_ N 6 a0
khi c6 2 dudng han {So AL
bén ;;3'}‘
5 Han dién ho guang | Al 6 - 28mm
thanh thep theo cach P o . -$— All 10 - 28mm
[ _ o —_— - !
I ndl ghép khi co6 1 Oy }
| duéng han bén f‘%ﬂ/ Alll 6 - 28mm
6 | Han diém thanh thép | 219 %_ Al 8 - 22mm
véi cac thanh nep | = ed All 10 -20mm
béng dién hd quang 3
(4dy Alll 8 - 20mm
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Kigu nai Tén méi ndi r Céau tao mai ndi ‘ Nhém thep | Buang kinh theép

7 |Han diém cac thanh o 1 :
thép duoc ndi ghép ‘—‘:\‘::_:‘—w—'_ -EIB- Al 8 - 22mm
bang dién hoé guang r ‘
8 Han dién hé quang . ' Al 20 - 40mm
céc thanh thép véi tdm == @ Al ' 20-80mm
6t hinh mang béng %4
nhiéu 10p dudng han S Al 20 - 32mm
9 Han dap mét dién cuc . O | Al 20 - 32mm
, H s opar | o me— _n% ™
cac thanh thep vai fam Y @ Al " 20-3%2mm
16t hinh mang | 1.5d | l
= Al ‘ 20 - 32mm
10 | Han céc thanh véi tam PR— [ Al | 20-32mm
céac dudng han dap 294 | _
—— Al 20 - 32mmr
11 | Han d%p nhidu dién : Al . 20-40mm
C'l:."C cac t!?anh vaOi tam E\t_ N All { 20 - 80mim
16t hinh mang !
Alll | 20-40mm
12 | Han ddp hosc han xi Al | 20 - 40mm
cac thanh trong khudn =7 All i 20 - 80mm
dgong - :
Al | 20-40mm
13 | Han dién hé quang - | Al " &_40mm
cac thanh véi bdn 66 2 | i q] ,
duéng han bén g i | All ' 10- 40mm
., 5d | : -
EET LA . 8-domm
14 | Han dién hd quang o A I 20 - 40mm
c&c thanh véi ban ¢ 4 :x’_“_—_:)_’_‘—j ﬂ :
dudng han bén 1 r[ ' All | 20-80mm
1 '_2_,:_)_d1 { , : :
i_ (2dy - | Allr 20 - 40mm
15 | Han diém cac thanh o !
v ikl : t
| bang dién hé guan — | '
dnyg SR v ! | i Al ' 8-10mm
v@i ban ghép ———— '
3d | i
16 Han diém cac thanh o -
béng dién hd quang . '
ol : o | ‘ Al ' 12 - 18mm
v@i ban ghép — !
| 4d :
17 Han dién cac thanh véi | ¢ ; Al |
ban thanh hinh chir T E o Al
dudi lap thudc han et
! LA
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Chu thich: :
1. Pai véi cbt tran tron, chidu dai méi néi ghi trong ngoac don.

LA m
AR =P |

phai chd y dam

')

b~ UANS Y
X

bac diéu kién sau day (hinh I- 7)

ién

h=025D vaz=4mm
b=05d vaz10mm

h . b - chiéu cao, chidu rong duong han.

Hinh1-7

Bang I-8. Loai gue han dé han dién

$4 higu thanh thép han Loai que han

' CT5

’,- CT3 ‘ 3 - 42
|
CY.25T2C, CT.35TC va CT.30T2C r

Chu thich: Han mang nhiing thanh thép lcai CT3 dung que han > - 42a

B. N&i c6t thép bdng phuong phap ghép chéng (khéng han)

1. Khéng cho phép ndi budc ¢t thép khdng cang cé dudng kinh d > 32mm.

2. Khéng cho phép ndi budc khung han ¢é thanh bd tri lam viéc hai phuong.

3. Khéng cho phép ndi chdng nhing thanh hoan toan chiu kéo (nhy thanh ha vi kée). thanh chiu kéo
trung tam, chiu keo léch tdm theo trudng hap 2.

4. Khong cho phép thép can ndng nhém AlV va thép nhom AllB gia cdng kéo ngudi dudc
n&i chong.

5. Khéng nén bé tri méi néi chéng clia cac thanh tai viing kéo cla két cau chiu udn {nhu ndi
thép & trén gbi dam ién tuc), tai viing keéo clia cdu kién chiu nén léch t&m & nhiing noi cét thép
dugc tan dung day du vé méat chiu luc. :

6. Méi*ndi cla c8t thép lam viéc chiu kéo cla khung va di cbt bude duge thuc hién bang
cach ndi chdéng khang han phai ddm bdo chiéu cai doan ndi chdng |, khong dugc nhdé hon
nhiimg tri s& ghi trong bang 1-8 va > 250 dai vdi thanh kéo va 2 200 d&i vai thanh chiu nén.
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Bang I-9. Chigu dai nhd nhit ¢Z3 doan néi chdng (khéng han)

Cot thép bude, udi han va khung | Luéi va khung ¢t han khi trén doan
han knGing cb thanh nec ngang | Ly, 28 « 2 thanh neo han voi Wdi va
trén doan ndi chéng khung
& ving keo 3 viing kéo
Nhém Mac | caukien céu kién ciu kign chiv | cdu kién
cd" thép bé chiu uén, chiu kéo o] udn, chiu chiu kéo 3
lam viée tong chiu nén irung tam, viing nén léch tam trung tam, viing
[éch tam chiu kéo nan | fheotruang chiu kéo nén
theo I&ch tém hop 1 iéch tam
trudng theo trudng theo trudng
hop 1 hop 2 hop 2
. Thépcannéng | 150 35d 40d 25d 304 35d 20d
Nhém Al
va Al > 200 30d 35d 204 254 304d 154
Thép can ndng
nhém Alll va 150 45d 50d 35d 40d 40d 30d
AlIB sgi
Thép thudng &
| trong khung Iudi | >200 404 45d 304 350 35d 25d
i han |
i )
(C ) =
L N < 7
4
L Ly ‘J‘ |
Chd thich:

- D8 véi thanh chiu nén khdng c6 méc [am tir thép nhém Al 6 tong khung va ludi cdt bude. Chiéu dai
nho nhat doan ndi chdng 1dy bang 30d.

- Nhiing két c3u 1am ! 3ng bé tdng nhe mac 150, chidu di doan ndi chdng dugc I8y theo trj s bang -9
roi nhan gap Goi.

- d la dudmg kinh danh nghia 1an nhat cla thanh noi.

7. MBi néi clia nhiing thanh thép chiu kéo & luéi vi khung cét bubt trong cac trung hgp phai
bd tri so le nhau. dign tich cGa nhiing thanh ndi chdng d mdt vitri phai d2m bao: vdi thép tron tran
< 25% va thép cb g6 < 50% dién tich toan bé tiét dién cdt thépchiu kéo cla tiét dién cau kién.

8. M&i néi chdng clia khung va Iudi cét han & phuong chiv iuc phai ¢ Goan ndi = trj s6 cho
‘rong barg -9 v& = 200 d6i voi thanh chiu kéo, > 150 48i véithanh chiu nén. Khi m&i néi bé tri &
viing kéo thi moi thanh ndi can phai co > 2 thanh neo ngang han véi tat c& nhimg thanh lam

18




ai

el
in

viéc (hinh [-8) khi udi dung cét tron tron thi dudng kinh nhing thanh neo ngang phai ldy theo

bang 1-10. -.

] ©

a}

b-1
- - -

a a a a P — - —
|1 . ‘\/ .
—- - THEP NGANG 80 SUNG
b} - £9d |2
1 COT THEP NGANG [
& {/L BG SUNG —
f Jr-u———
12 2_'_2 .
2 ®
da
o
a) = W ) aj rc:::;:::::::::::::::::::.1 - - .
I Lp I Ln 1
,d.l (¥ LIy e —— 3 o j
b} -U T’{ bJ r.A. ..... FEEREEE FEEEEEE -
c = 2 e o _a s N
| L“-l L—-l

) e

—% 100 va 15d

Hinh I-8: MOi ndi fuoi va khung ¢t han
1. Thép ngang phu d&t trong gidi han méi ndi chéng: a. Ludi; b, Khung.
2. M&i néi chéng cda Iuci han & phuong thép lam vidc. Thép IiGi lam viéc bang thép tron tron
a. LG phan bé dat & mat phang; b, c. Thanh phan bd dat 8 nhilng mét phdng khac nhau.
3. MSi ndi ghép chdng cla ludi han G phucong thép tam vide vai ot lam vide 1a thép co ga, khi thidu
nhing thanh ngang trong doan goi.
a. O mot fudi 6 thanh ngang; b. C3 hai ludi khéng co thanh ngand.
4. M&i néi cGa luti han & phuong o6t thép phan bd
a. N&i chdng vdi thanh 1am viec & mot mét phang;
b. MG&i ndi vai sdp x8p thant tam viéc & nhing mat phéng khéc nhau;
b. Ché giap méi ndj dat phy thém ludi ndi phu.
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Bang -10. Dudng kinh nhd nhat cua thanh ngang trong Iudi va
khung c8t han vdi thép doc I3 thép tron tron taivi tri méi ndi lam viéc

Loai méingi | ©udng kinh nhing thanh ngang trong khung vi l8i ¢6t han (mm) vi thép doc 1a
chong thép tron tron & méi ndi lam viéc

(khonghan) |34 (578910 |12 | 14 | 16 | 18 | 2 | 22 | 25 | 28 | 32 | 36 | 40

Theo hinh 1-8-2a.| 3 | 35| 4 45| 5 6 8 |8 I10 i0 | 12 | 14 | 18 | 20 | 22

Theo hinh _
I-8- 2b, |1-8- 2¢ 3 |35 4 |45 5 | 6 8 110 |12 714 | 16 | 18 |20 ]| 22 | 25

3. M&i ndi clia ludi han vdi thanh lam viéc 1a thép cb go cho phép thuc hién bang cach dat
cac thanh lam viéc trong mét mat phang, ddng thasi mat trong cac 1Ui ndi (hinh [-8-3a) hoac ca
2 1udi (hinh [-8-3b) ¢6 thé khdng cb céc thanh ngang han trong pham vi ctia doan ndi. Khi dé
chidu dai doa~ 781 ¢héng dugc Iy nhu méi néi clia thanh cél bude.

£200! _.‘ —
| IJ: Ving nén | 7
\t! T 11T T T T TR ‘ 5

EES==]

| Trong doan ndi
chon thép dat
J aat day?m d

Hinh 1-9 . Hinh 1.10

Viing kéo % | '

.

10. Boan ndi chdng lén nhau cla cac thanh bi néi treng mién chiu nén cd thé Jay nhd hon tri
s6 cho trong bang 1-8 mét doan 1a 10d nhung khéng duge nhd hon 200 ddi véi thanh chiu nén
fam bang thép tron tran nhém Al (hinh 1-9). |

11. B8i v&i méi ni clia khung ¢dt han hay khung cét bubc rong cAu kién chit nén |Ech tam,
trong pham vi méi néi ¢dt thép chiu nén, khoang cach gilta céc cét dai khdng dugc 18y 16n hon
10d (d - dudng kinh thép doc nhd nhat) {hinh 1-10),

12. Khi n&i chéng clia khung han trong dém, trén chidu dai doan ndi phéai dat ot ngang b3
sung & dang cét dai hay la lugi han udn hinh mang, khidé bude cac thanh ngang trong gidi han
mdi ndi > 5¢ (d: Gudng kinh nhé nhat cla cac thanh ¢t dog)

13. Viéc ndi cac 1udi han rong (chi€ém 1/2 chiéu réng cau kign) chi cho phép tai nhirng doan
nao cé tri s& md men udn tinh toan khdng 16n hon 50% gia ti md men udn 16n nhat.

Khi trén chiéu rong cAu kién cé mot vai ludi han hoic khung han thi cac mdéi ndi clia ching .
phai b tri so le nhau déng thdi dién tich tiét dién cla cic thanh chiu iuc bi ndi tai mdt chd hodc
trong doan nhd han chiéu dai doan ndi chdng 1én nhau Ly, khéng dugc Idn hon 50% diérr tich tiét
dién tong cong ciia cot thép chiu kéo.

14. Néu duding kinh cla cac thanh chiu Iuc bi néi chdng ¢ mién chiu kéo 16n hon 10cm va

khoang cach gilta cac thanh nho hon tri s é%xg (& day ¢ & dudng kinh cua thante bi ndi -
k3
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e

don vi cm) thi tai chd ndi can dit thém céc thanh ngang & dang cét dai hodc cft treo lam bang
cac Iudi han udn hinh mang kéo dai qua mién chiu nén. Khi do dién tich tiét dién cla nhing
thanh ngang trong pham vi m&i néi khéng duge [y nhé han 0.4F, Ry |

ax

O gay F, la dién tich tigt dién clia tat ¢ nhing thanh doc néi.

15. M&i ndi chéng cda luGi han 6 phuong khong chiu fuc cd doan chdng lén nhau nhu sau:
(tinh theo khodng cach gilfa cac thanh bién chiu luc clia Iuéi hinh 1-8-4).

a- Khi dudng kinh thép phan b8 dén 4mm Iy bang 50mm.

b- Khi dudng kinh thép phan bd > 4mm 18y biang 100mm.

Khi duong kinh cét chig lyc > 16mm cac udi han trong phucng khéng chiu fuc nén gat sat
nhau, khi d& nén phd 18n m&i ndi mét Iudi néi dac biét, [uSi nay duoc kéo dai vé mdi phia khéng
nhd hon 15 1an dudng kinn cla cét thép phan bd va < 100mm (hinh 1-8-4),

Céac 1ugi han trong phudng khdng chiu luc ¢é thé dat sat vao nhau ma khéng chéng lén nhau
va khéng ¢an cac 1udi ndi bd sung trong cac truding hop sau day:

a- Khi dét cac ugi han phéng trong hai phuong théng g6¢ véi nhau.

b- Khi & phudng clia cdt thép phan bd cé cau tao thép b sung tai mai néi.

.4, QUY DINH HAM LUONG COT THEP

Dién tich tiét dién cla cdt thép doc chiu luc trong cac clu kign bé tong cot thép khéng duac
l&y nhd hon tri s6 & bang I-11. g '

Cac yé&u cau trong bang 1-11 khdng ng dung cho bé tong Ung sudt trudc cé tinh chdng nit
cap | va cap Il tinh theo sy hinh thanh va mé rong khe nit.

Trong cac két cdu (mg Iuc trude ¢b tinh chéng ndt ¢dp [ va cdp !l clng nhu tat ca cac két cau
chiu tai trong dong khdng cho phép dung cac cau kién §at it cot thép ma cudng dd cla céc cau
kién dé lai tan dung trigt d& khi ¢é hinh thanh khe ni% trong mién bé téng chiu kéo.

Bang [-11. Dién tich tiét dién cho phép cla cdt thép doc trong cac ciu kign BTCT
{tinh bang % so vdi dién tich ti&t dién tinh toan cla bé tong)

. ‘ . Ham fugng cdt thép it nhat(%)
Dac diém sy lam viéc cda cau kién khi mac bé téng 12
va @4c diém vi tri cot thep .
<200 250 + 400 500 = 600
1 2 3 4

1- €&t thép A va A' trong tat ca cac ¢du kién chiu uén va
chiu k€0 l&ch tdm

Ly =83 )

R, 0,10 0,15 0,20
2- C8t thép A va A' trong cac cdt chiu nén [&ch tam khi: '

LD— <35

R, 0.15 0,15 0.20




1 2 | 3 4
35 < =0 < g3
RS 020 0,20 0,20
Lo . g3
R 025 0.25 0.25
u
3- Cot thép A va A' trong cac tam tudng khi :
Lo g3 010 0,15 0,20
Lo
e > 83 025 0,25. 0,25

u

4 - C6t thép A trong cac cdu kién chiu nén Jéch tam con
lai, cot thép A’ trong cac cau kién chiu nén léch tam theo
truéng hep 2 con lai va trong 18t cd cac cdu kién chiv
kéo téch tam theo trudng hop 2.

010 0.15 0.20

Chii thich:

- Khi tinh cau kién bé tong cét thép duoc u < tri s6 6 bang I-11 van phai cdu tao theo v & bang 11

- Vi tiét dién chil T ¢6 canh & vang nén (triy tAm tuedng) diénftich tiét dién bé tdng dung && tinh ham
lugng oot thép dugc 1y bing tich s6 gifia bé réng b chia sudn va chidu cao fam viéc h,,

- Cac cAu kign khong di ham lugng cét thép t3i thiéu thee bang 11 duoc xem nhu ia ciu kién bétdng.

- Tinh ptheo cbng thic: . U= bF; » 100 F, : cot thép chiu kéo
0
. R s L
W= x100 £, : Catthep chiu nén
bhy
- Do vai ¢ot tinh: = % %100 - {Xem phan 11-3)
Ny

Trong d6 : b, hy . chiéu rdng ,chiéu cao tinh toan cda &l dén ddm cot chir nhéat,

Bang I-12. Quy dinh ham lugng cbt thép|dn nhat (u%max)

Ra ! iac béténg o

kGlom® | 400 150 1 200 300 | 400 | 500
C4t thép don .
2000+2300 | 1,44 2,40 2,62 4,18 |

2600 + 2800 163 2.03 2,97 4,30 5,10
3400 + 3600 130 1,62 2,50 3,40 420 |
5000 | ] 08- | 172 | 225 | 270 |

g Cot thép kép
2000 + 2300 173 251 | 312 5,00

2600 + 2800 195 2,44 3.56 515 | 610
3400 + 3600 | 185 195 | 310 | 410 | 480 |
5000 | 129 | 207 | 270 | 323 |




-5, KHOANG CACH LON NHAT CHO PHEP KHONG TINE TOAN GIlJA CAC KHE NHIET 86 -
KHE CO GIAN TRONG CAC KET CAU BE TONG VA BE TONG COT THEP

\
Bang 1-13

Khodang cach Ién nhat cho phép
(m) khéng tinh toan gitta cac khe
nhiét dé (khe co gian)
{Loai két cau Cac nha co Trong cac céng
sugi &m bén trinh khéng ¢o
trong hoac mai va trong
trong nén dat | cac nha khong
c6 sudi Am
1 - K&t cdu bé tong :
a. Lap ghep 40 m 30m
b. DE& tai chd co dat cdt thép cdu tao 30m 20m
¢. D6 tai chd khéng dat cét thép cdu tao 20m 10m
2 - K&t cau bé tdng cot theép ( khéng cd ¢ét thép cang trude hodc
cb ¢t thép cang trudc nhung ¢6 tinh chéng nit ¢dp 3).
a. Kiéu khung i&p ghep cé mai bang gé hozc kim loai 60 m 40 m
b. L3p ghep bing cac tdm dac. 50m 30m
¢. Khung d8 tai chd va nifa l3p ghép bang bé téng nang. 50m 30m
d. Khung &8 tai chb va nifa 1&p ghép bang bé téng nhe. 40m 26m
e. Kiéu tam d%c d8 tai chd ho4c nia iZp ghép bang bé t6ng nang. 40m 25m
g. Kidu tam dzc dd tai ché hoac nda #p ghép bang bé téng nhe. 30m 20m |
Chi thich:

1 - D8i vdi cac nha ¢dng nghiép va néng nghiép mdt ting bdng bé tdng cdt thép, cho phép nang
khodng cach gilta cac khe nhiét d¢ ién 10% so vdi tri s8 cho d bang | -12 ma khéng phai tinh toan.

2 - D6i véi két cau (g sudt trude cé cdp chdng Gt cap | va cép If, khodng cach gilta cac khe nhiét
d6 can phai dugc tinh theo su hinh thanh khe nit trong tat cé céc trudng hgp.

Chi dAn thay d8i c6t thép cho phi hgp véi s6 hidu thép céng trudng cd san .

R
Fa! *_"FaRa

aq

Trongd6: F, - Dién tich tiét dién cét thép can thay ddi;
R,, - Cuting do ¢t thép tuang (ng vdi sd higu thép cla cong trudng;
F4 - Dién tich tiét dién cot thép thiét keé;
R, - Cudng d6 cla sd hiéu thép thiét ké.
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Phan i

CAU TAO BETONG COTTHEP

Il.1. CAU TAO BAN BE TONG COT THEP

Il.1.1. Chon chiéu day ban

1:1.1.1. Chon so'bg chiéu ddy ban theo 1ién két tua

Chu thich: - San d6 loan khoi

- Ly: Canh ngén, L, Canh da

.1.1.2, Chon so bd chidu ddy ban theo vitri ban, loai nha

Bang II-1
e | Bé 6ng
Loat san, lozi goi tya '
J Thutng | Nhe
San co sudn '
G6i tua tf do 1351, 1/30 L,
Gai fira ngam dan hoi 140 L, 135 L,
Sanké 4 canh |
Goi tya ty do | 145 L, 1738 L,
Gai tua ngam dan ho ! 1150 L, | 142 L,
| San cé hé dam mang , ;
G&i tua tu do | 10 L, : 1/25 L, |
| G6i tya ngdm dan hdi theo chu vi | 1351, | 1730 L, ;
San khdng dam J . | |
San ¢6 m ¢dt 1435 L, 130 L, i
San khong mo ¢t 132 L, 127 L, .

Bang li-2

Vi tri san, loai nha | Chidu déy (mm) B
Mai nha = 60 1
San nha dén dung > 70 |
San nha cong nghiép = 80
San dudi dudng xe chay > 100 :

Chis thich: - San dé toan khai
Loai san vaily sG L, /L, » 2



I11.1.1.3. Tinh bdn don vd&i chiéu réng bédn 1a 1m

Bang iI-3

Bétdng mac 200, cét thep nham Al

Nhip Ccr;i? Tai trong tinh toan trén 1 m> ban (kg/m?)
ban | dién .
(m) | tich | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 900 | 1000
thep
1 2 3 | 4|5 | 6| 7] 8|l9|1w0]11]{12])13]14]1
" h 616 | 6|6 | 6 L& L7
Fa |095] 1,12 ] 1,18 | 145 | 1,62 5344 [i4.5¢ 5
h 6 | 6 | 6 | 6 - 8
LY Fa |1.08 127 | 146 | 1,65 [c1,48 163 41,79 5| 2.54 |
el |8 N W_Jg . 8 |8 |8 |38 |8
Fa | 1,22 143 84 1,97 | 2,12 2,27_42.57‘2,87
o] " 8 | 8 | 8| 8 | 8| 8| 8
Fa 29,20 '06.{ 1,88 | 2,04 | 2,21 | 2,37 | 2,54 | 2,88 | 322
n diy s | 8|8 |8 |8 |8]|s
e Fa |12 143 | 1164|1861 173 | 1.91 2,09 | 2,20 | 2,46 | 2,65 | 2,83
o | %f 8 | 8 | 8 | 8 } 8 | 8 | 8
Fa 5. =158 1,52 | 1,72 | 1,92 | 212232 | 2,52 | 273
g5 | g | 8| 8|8/l s i 8
Fa 1,46 | 1,67 | 1,80 | 2,11 | 233 | 2.56
h 8 8 8 8 Yoot : 10 | 10
o Fa | 136! 160 184|208 3,20 | 3,57
h 8 | 8 | 8 10 | 10 { 10 | 10
ea Fa | 149175 201 2,89 | 3,09 | 3,50 | 3,91
h 8 | 8 10 | 10 | 10 ] 10| 10| 10
P Fa | 162190 271|293 | 315|337 | 3.82 | 427
h 8 | 8 10 10|10 10| 10/ 10
26 Fa | 176 | 2.06 247 270|294 318|342 366
h 10 ] 10 | 10 | 10 12
5 Fa 2,34 | 261|288]3.16 : 452
h 10 | 10 | 10 12 | 12| 12 | 12
e 2,08 | 2,39 | 2.70 3,86 | 4,13 | 4,68 | 524
h | 10| 10 1212 |12 {12 | 12 | 12
22 Fa | 203238 319 350 | 4,80 | 4,11 | 4.42 | 4,74




Bang Ii-3 (ti€p theo)

1 3 4 | 5 6 7 8 {9 |10 11 | 12|13 | 14 | 15
10 12 112 ¢+ 12 | 12 14
3.4
Fa | 230 294|328 | 362|397 R 5,57
s | " 12 | 12 | 12 B 14| 14| 14
" | Fa 2,93 | 331|370 55| 4,96 | 5,62 | 6,29
ag | " 12 | 12 14| 14| 14 ] 14 | 14
' Fa 2,85 | 3,28 410 | 446 | 4,83 | 5,19 | 556 S
40 b 12 | 12 14 | 14 | 14 | 14 16
' Fa | 270 3,17 377 | 417 | 457 | 497 529 5672 68 | 6,61
ao | P2 14 | 14 | 14 ' 16 | 18 | 16
' Fa | 2,09 3,74 [ 4,18 | 4,62 1587578656 734
Khi h < 10cm thihy = h - 1,5cm Khi b > 10cm thi h, = h - 2.0cm
i1.1.1.4. Tinh ban lién tuc
Bang I1.4
Bétdng mac 200%, cot thép nhém Cf
Chiéu .. ) a4 2.2 2
trong t
Nhip | cao, Tai trong tinh toan irén 1 m® ban (kg/m*) )
ban | dién
(m) | tich | 300 | 350 | 400 [450 500 | 55¢ | 600 | 700 | 800 | 900 | 1000
thép
1 2 3 4 5 6 7 8 9 10 11 12 13
h 8 8 8 8 8 8
3,4
Fa 231 | 262 | 293 | 324 | 355 | 4,19
h 8 8 8 8 8 : g
3,6 :
| Fa 227 | 261 | 295 | 330 | 365 5
i ho| 8 8 8 8 S5 10 | 10
3,8 . :
Fa | 2,16 | 2,54 | 292 | 331
h 8 8
4,0
Fa | 240 | 283
h 8 S 10
4,2
" Fa | 266 411
h 10 10 | 10
4.4
Fa 3,74 | 414 | 454
h 10 10 10 0 10
4,6 .
Fa 325 | 368 | 4,11 | 455 | 500

24




Bang JI-4 {ti€p theo)

K R 5 6§ | 7 8 9 | 10 | 11 | 12 | 1
| oSG 10 10 1 10 | 10 et Lo 12 | 12
4.8 7 Mitsy |
Fa |2 309 | 355 | 402 | 450 6.64 | 7,44
50 h 10 10 10 : 12 12 12
| Fa | 288 | 338 | 3,87 638 | 7.25 | 8,14
h 16 | 10 12 12 | 12
52
Fa | 3911 365 510 | 6,02 | 6.95
h 10 | 12 | 12 12
5.4 i
Fa | 336 [0 504 | 553 | 653
s | MO = 12 | 12 | 12| 12 4 | 14
- Fa | 363 (@87 441 | 492 | 545 | 598 793 | 890 |
; - ho 12 2 1 12 | 12 14 14 14 1
| Fa 419 | 474 | 530 | 587 753 | 856 | 9,62
60 h 12 12 | 12 | 12 14 | 14 | 14
L] F 391 | 450 | 510 | 570 FHE 702 | 8,11 | 922 :
! h 12 12 | 13 14 | 14 | 14 =
6!2 ¥ ..-“_:\
Fa [13984 419 | 482 | 519 [ 638 | 7.53 | 871 911
L ea | P 12 1 12 | 13 14 | 14 | 14 16 i
(| Fa | 381 | 448 | 490 6,22 | 683 | 807 9,92 |
56 h 12 12 14 14 14 ‘ 16 16 '
' Fa | 406 | 4,78 6,00 | 6,65 | 7,30 946 | 10,62
[ 0 12 | t4 | 14 | 14 6 | 16 | 16 |
; |
| Fa | 433 ; 572 | 640 | 7.09 8,88 | 10,10 | 11.34 |
h foH3EE 14| 14 | 14 25 16 | 16 | 16 |4
70 == | e Sy
|| Fa 537 | 600 | 681 %"-‘5( 819 | 946 | 1076 !
f 14 14 : 16 16 16
7.2
i Fa 495 | 570 7,37 | 8.70 | 10,06 |
f h 14 14 16 | 18 | 186 18
7.4 T \
Fa 525 | 6,04 713 | 7.82 | 923 11,63
i 76 h 14 14 18 16 16 18 18
' Fa | 472 | 555 682 | 7.54 | 8,28 11.00 | 12.34
}__‘_ T .
.. 14 16 | 16 | 16 18 | 18
] Fy | 4.98 646 | 7.20 | 7,97 1023 | 1163 |

Khi b < 13cm thi by = h - 1,5cm

Khih z 13cm thih, = h - 2,0cm



{1.1.1.5. Hudng dén b6 tri thép cho mét mét chiéu réng ban

Bang Ii.5

Puéng _ Khoaing cich thép {cm} |

kint R i
b 15| 8 (85! 9 [9s] 10 ] 14 S B I R A A R R 28!30

Dié n lich thép (ca?) :

09|08 08|07 07|07

5 28 |26 |25 |23 /22|27 2 | LB | 1616 |15 ! 41131208201 1 1

(RN 1109

-
w
ra

6 | 9 138]35/33 31| 3 [28/26(24(28/22 ] 2 [18/18|47]16] 1314
i .

16|15 [ 14113

o
=1

R
w
2 ¥
f=21
]
(5]
na
i
e
[A]

Bi& |56 (5249|4644 (4113838 231231 5 |28|28|25023(22 121} 2

3
[ ]

8§ (T2 B7T163|59(58 535 46|42, 50 36136 |34)3113 28126125 21, 2 [ 1B 1By

9 91185({ 8 |75 )71 |67 |64 |58]52 45142140 3,7|3,5 33|32 2.

2726125 | 2322

|

!

i

i

}

|

810 |92 |85 |81 |76 (721686458354 46| 431403835 |34 3,2—‘2.9

' i
!

5 1561620 a|es|as)ailaolss]a3]s] 3 (2828

G 311.2730.5) 28 (92 |87 |83 [ 79[ | 6523

| |
74| 68 | B4 6 |56'53| 5 |48 |34 40]38 |37 13.41 3.2

iz [137hi28) 12 [113lo7)100| 96 |87 8 17

I . [ L
17 |16,2]15.1 14,1133 [126(11,91113110,3] 9.4 .Ig.t ST BU[TS|Ty[67{63 | 6 !5.? 531147745144 !4.0 38
}

! !
16 |26,8|268| 257,237 |222/121.2]120.1118,3 | 16,8116.1 | 15,5 4.4 | 13,4 126|118 I‘;,2l‘10.6}10,1] 9.2 { 848177 | 12 [ 6.7 k

Chu thich:

1. Khi b6 tri khoéng cach thép nén ldy theo bdi 56 50 mm. Vi dy, tra khoang cach 1a 160, cd thé bs tri
khoang cach thép 12 150, khdng nén b tri khoang cach thép 18 1am cho cong trudng khé thi cong.

2. Trong 6t duong kinh thép ky higu 6/8 v.v... 1a thép ¢6 v §8 d5l xen k& nhau.

3. Nén tinh ban dé dat dugc ham lugng thép u = 0,6 - 0,9% (Chosan ¢ sudn),u = 0,5 - 0,7% {Cho ban
ké 4 canh)

4, Khi chon thép'so véi tinh toan khéng nho qua 5% va ciing khdng vugt qua 5%. |

1.1.2. Quy dinh 1dp bao vé cot thép va bd tri cdt thép cho ban

1#.1.2.1. Ldp bdo vé c6t thép

a)

e [Po—

. .. r——; :
L 10 BE TOMNG HANS __]

a=
/ [15 BE TONS HHE

4

10 BAN CE Tar ond

’{smw@m A
b) o
/ o — P
i) N B i N N R—H-T--——q ,‘L

UL T

J-T 105 cho ban p)
—_-—_—




11.1.2.2. BS tri c6t thép

[T-THER Prdai BG 26 - e L Trne

KHOANG CACH THES - 256~ 100
Lm ILNG KHONG > 350
. B @B CACH NHAL) 300 40T
: |

1y | r 33

=

P,

THEP CHILF LUC CUNG THEP B
Al VA AL IO GO @425 o 212
CHEDUNG & BAN Lip

i

L ="

]
HHOANG CACH THEP & GITA NHIP KHONG 2200 8 TREN icﬂ
| KHONG DAY QUA 190 v <HENG 2200 O NRCNG CHO KHAC
KHONG THUA QUA 350 MOT 28 THANH €0 "ME KHONG
CAN KED DA DEN GOIF, CAC THANM KET DA DEN G0 KHONG
<173 £, TIET DIEN COA NHUNG THANR BAT 3 2HIA DUT TAl GI0A
NHIP TINA THED MOMEN LN MHAT, TRONG “M DAL G| TUA
I NHAT €0 3 THANH '

Hinh 11-1

I.11.3. Chi dan dit cot thép cho cac loai ban
11.1.3.1. Ban don

(24— P8)
[ i
N A =

7 BB Lspenm 7/

aj L aAN GSITU DO LEN TUONG

) 05

154, 1
‘ @=@ THEP CHIU LUC a:200-300 i 1

04 - B8 a 250 300 | %W
/Izg/

i A e |

g | T
S/ A~ BAN NGAM VAD TUNG = THEP UP CHONG //
7k /___2_ XUONG VAM KHUSN /

o A e
8) 110 | sH,) o 0 VA > Hyj

0wk 1410l 10

20 KHI He 190
]|_“=L45‘K1-||H:1oo [ :‘|
i THEP CHIU LUC 2:200-300
) X ]
[: e, D‘-"I._\_ - - = o =

¢ 1g (VA 2H,) ‘o ) | 116 (VA 3He)

Hinh -2

Chd y: Trudng hgp ban ngam theo chu vi tudng. chiu fuc hai chiéu hodc mét chiéu vdi ff $§ canh dai
trén canh ngan < 3 nhat thiét phai dit cdt thép chiu momen 4m m&c du trong tinh toan khéng xet dén.
Cach dat thép xem hinh 11-3,
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Hinh 1-3

= TREP CHhi
. |

<

hb <70

T b o |

[ ———
l

| I 1

. 1
U LUC BUJC 24-300

#104(fy 18y theo nhlimng ngan}

| ?7
< I/

L

I
THEP CHIU

o |

BAN BS TA! CHO

11.1.3.2. Ban lién tuc (bdn suon)

a)
10 1455 , 2
CoMa b My DU, bl R
?7/ o | — b 1;4
1 . .S 1. [ o1+
Mloﬂ- d—~ 9[ isd ] ||| (3188, @— 250, || [Hs6: 05—
$110]0v 2 by g ‘ 5 t
i s ; s 5
= £ £
[l ul I I L' ‘ e I i L..,
151, Yal bt el b U4
o, — 3 1
b 171010, A10) . 1104, POV (1o ! » G;t 2
| _T_T - corzoTHe Ly — @
=4 ATECTEN [ I IS
1 . oo . [~ B
/ 210d;  di— 9_,| a5a.] J|| [250, &7 ptsag] f|] [1505 &7
3110){vaz h) ko I 7 in
[ [ ]
= ] c - 1 il
c) 10 m ] V4l b 1;4&,1 1 10 b ] 114!0{0
)
10] g | L el e | L e ®
/—I—_P i .
F_\ & ia [[ =)= \1'_.‘ N = .! _ﬁ}‘
210d;  d,— gl wsg] Il [9se &~ pasa] ] [1560 &
pitaiva *hy} & Y 5 o )
= o =]
= = -é]
£ cous ol
= s e L’ . =
= £ c p L
= "_J ~N : -
- 8 Ne———

Hirrh 1;-4




Wilo b TMd'g

r‘——TfT“‘ﬁ

—— 8@ DAL CHU Y-
TL ! ! L DAL CG T.ET DIEN CHO T.CHO NOI BAN vOt SUON

| )

DAM PHY

Hinh lI-5

1.1.3.3. Pudng kinh va khodng cdch thép phan bd phu thudc

i . PHAI DAT COT THER PHLU NGANG SUON.
DAM CHINH HMOT MET DAl BAT KHONG DU 8 THANH
DUCNG KINH THANH 3 6 (XEM HINH 11-5)

vac duong kinh va
khodng cdch thép chju luc
Bang II-8
[ G f
| Buong kinh Khoang cach theép chiu Iuc (mm) ;
lhep chiu luc ‘ |
100 125 150 | 200 250 300 |
s | A 4 EN R _
| 350 i 350 30 | 380 | ,
; ' i
s | A 4 K _ _
| 3 | 3% B | 30
I 5 I S _ -
N 3% | 30 | 30 |
o | 5| £ s | 5 | 5 5
_j 350 350 30 | 350 350 350
P 6 6 | 8 s | &
f 750 300 380 | 350 350 350
) o 8 s | s | &
! 300 350 350 300 | 380 350
|
r |
- 8 6 88 8
250 300 350 350 | 350 350
N 6 10, 10 8 | 8 8
300 350 30 | 30 | 350 350
o 10 10 6 | 1w 1 1 10
| 200 250 300 30 | 350 350
] |
T 12 8 S 10 2 kil
| 250 300 300 350 | 350 350
Chd thich:

- Bang Irén dugc st dung cho ban dam.

- T s3 chi dudng kinh thép phan bd, mau s6 chi khoang cach thép phan bd.



[ A= il.: b s N
______ 1 e e i O || N R i |
"""" K - £ e
i BAIBEN - 1l ==
HH HH I:'F‘— H ] e
e e . I_H.I AT
i o e T
At !
;__.!_'1"*_'-:: uﬁl-_t.l! 1de,,| |{ Ian .1141_“[
} L g Ld :
a b)
Hinh -6

a) Mat bang thép chiv mbémen duong,; b} Mat bang thép chiu momen &m.

Ding Iudi budc trong ban ké 4 canh cling dat thép tiong tu nhy ban dam. DE tiét kiém cbt
thép cé thé phéan lam 3 dai 6 mdi phudng dién tich cot thép cia nhimg dai bién c6 thé idy bang
1/2 dién tich c6t thép dai gifta cling song song vai dai bigén, rhung 1m dai gbi tua phai ¢ it nhét
3 thanh. Cot thép & phuong ngan Gat dusi theép phuang dai. Cét thép trén géi phan bd déu trén
chiéu dai méi canh.

- L, canh ngan, Ly canh dai

1541, 0,151,
0151, 07y, ]

035L. 0.3,

_lN
R 1 o
=R ol
o -
4
E:
-
! - -
TRUC NHIP . .
T TRYC HANG COT
T 1 = | < 1 - [ <1 =
...._ — "“x._.j
_ ( |
L) L \_I
L L
0251 635l 0350 0,35L . 0.25%
I _|J,_35L . _0,3::IL 0.'351. 0,3&. [

1-1

Hinh H-7: Dat thép I/Si bube che H3n khdng dam
! & BO iri thép O nhip; b) BE i thép ¢ lrén gbi.



/t.1.3.5. Ban khdng dém

Ding |udi bude cho ban khdng dam théng thudng khéng diing cét thep uén xién. Khi cé ban
giong nhau, d& i€t kiém thép phéi chia dai & nhip va rén cdi (xem nin i[-7). & c& 2 dai dudr
{nhip) thép phai di khéi truc nhip & méi phuong = 0,35L, con dai trén cot thép phai di khdi mép
m{ ¢c6t 2 10d. Nhing thanh thép & trén ¢t phai di khdi truc cla hang cot vé mdi phia > 0,35L.

{.1.3.6. Ban con son

a} /I/W al b) _;.:Qb T f THEQIBES s T
,y/?,/! /\I L ; Lot !' I THED T AN
[ ~ - - i

RN _ ] : = gl
!_a | 5 I
c} Fa —

T L - 1‘
. r/"__m,ia‘TIHEP DUA VAO BIEL DO M

|

i

Hinh 1i-8

- Ban con son dugc ngam vao tudng hay ngam véi ddm. Dam dad ban ndi véi cot hodc gd
sau vao tudng. Doan g6i vao tudng (a) phat tinh toan phu thudc vao chiéu dai doan dua khoi
mat tuong (L) va tai trong tac dung 1&n con san. Trong moi trudng hgp a = 250mm. Vdi con san
L = 1000 phai c6 bién phap neo (buldng, dam, gidng) dé chdng lat cho ban.

- Chiéu déy heg < 100: cd thé khéng thay ddi chidu ddy. heg 2 100: nén thay ddi hes.
heg & mut ngoai cing < 50.

- Thép dung Iudi han hay 1udi bude. Khi L > 1000 cho phép cat thép (hinh 1I-8-c ) v&i ban con
son nhiéu nhip, tai vi ti hai ban canh nhau phai dai thép chiu mémen.

I.1.4. Quy dinh doan gdi tua cua ban 1&n diam I1&n tudng va doan neo cot thép chiu kéo

BAN GOI LEN TUONG BAN GOI VAO DAM GIANG
o ar H
| | = SR
N |
T sroovan, L
a) NEN LAY 1100172 TUONG) by =80, |
Hinh 1-9
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BOAN GOI CUA BAN CON SON

ZQ 1) Wi

Boan a theo tinh toan, khi tai trong
thuéng xuyén dén 400kG/m%
a > 250mm khi L = 600mm va
a2 380mm khi L = 600 + 1000mm.

NEC THEP CHIU KEQ CHO BAN 8O Tai CHO 661 LEN TUONG

. || 5d NEN LAY 10¢
b)

NEO THEP CHIU KEO CUA BAN LIEN KET v0I DA

o
. I _
“Lz/ 7] ]'i

Hinh 1}-10

Il. 1.5. Chi dan dat thép ciu ldp cho cau kién ldp ghép

Bang Ii-7. Tinh theép ciu lip

Duding kinh thép

Ung kic tidu chudn tinh cho

Dudng kinh thép \ Ung tuc tieu chudn tinh cho

cau 1ap (mm) 1 méc tir trang luang rigng cdulip mm) | 1 méc tir trong iUong riéng
cla cau kién (kg) clia cdu kién Ckg) !
! 6 100 18 2500
| 8 300 20 | 3100
| 10 . 700 22 | 3800
| 12 | 1100 2 | 4900
| 14 | 1500 2 ; 6100
16 | 2000 32 8000
Chu thich:

1. Khi cdu kién diing 4 méc dé nang: 18y trong luong bén than cua cdu kién (khong nhan voi hé so
vugt tai) chia cho 3 moc. Lay két gua chia dugc dai chiu véi (g ue tiéu chudn trong bang s€ tra duac
dudng kinh thép cau lap.

2. Trong nhiing trudng hgp ban ché, thigu mdc mém khi cau 1o cau kién bang nhlng thanh ta vet)

cho phép lay vuoi i trong cho moc 1,5 @n.

.
a3



1.1.6. Quy dinh thép cau l3p neo vao béténg

fm_d
it
L

f,: | !15% 3 -
. = Elkd | 3 non
3 ? o
730 A
a) b) |
Hinh 111
i1.1.7.1. Chi ddn dét thép cdu 14p cho ban
260
3 ) 200 r
N | A oY 3T a °
N T C Uiy atna
N e A A rTTtTTTTTTTTT KHOANG
nt N S Y S PR S - CACH THEP
P t i ! : ! : : CHIU LYC
|
[ S N S I S S J “‘
| L ] '
in‘ 30 | 8] %l
11 [ed] L
CRUOC THEP CAU LAP VAT THEP CHIU LUC
b) 2

Chu thich:

fFroE=mee==% At B et ) Bed Rt g m— g o |
1 3 I ] ] 1 1 1
+ | 1 ] 1 1 | i
1 1 1 L] ] [l 1 ]
P —— [ gl pfhe s el anfenis mleninienbend il §
] ] ] ] 1 t 1 ]
1 1 1 ] 1 1 1 |
a 5———-|—-l ————— e B ro=——
] i ] 1 ] 1 1 1
) ] ] ] 1 1 1 1
| PSSR P —— N S e . |
1 1 | 1 1 i ] !
1 ] 1 ] T T T T
] [] I ' b ] ] []
| P P ——— RN IR [P R I S
L L .
ZL. THEP CHIU LUC J L THER PHAN 8BGO
. b
! biz , b2 :
10 & 5
2'2 i-[ 2 4 ‘I“"I—
gl |
'3‘ - |
o il =R

L THEP dAU LAP BUOC VI THEP CHIU LUC

Hinh i-12

_z30d

S8 lugng va vi tri méc ¢cdu phu thudc vao b,Lva hinh dang ban. Riéng vdi ban chi nhat khi thiét k&€ co
thé idy theo s& ligu sau day:
- Khi L > 2500mm va b 2 600 bé tri 4 méc (xem hinh 11-12a).
- Khi L £ 2500mm va b < 600 bd tri 2 mde (xem hinh 1l-12b).
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11.1.7. Tinh c&t thép xién cho ban

i r %‘ ‘;
< |z = = Sl ==
[ 1 T & .
i .
1

S
B
o

L=172h.

Bang |I-8
Chiéu day h < 100, 2= 10, h, = h - 20 ] Chiéiddy b > 100, a= 15, h, = 7 - 30
Chigu day | a=45° a = 30° l Chiéu day ;_g = 45° 1 o =307
ban (mm) g L 5 i ban {mm) ( s [ L S
50 40 50 | 0 i 10 | 110 140 160
60 60 70 80 20 | 130 160 180 |
70 70 90 100 130 140 170 200 |
80 90 100 120 140 | 160 190 220
90 100 120 140 150 170 210 240
100 110 140 150 160 180 230 | 260
180 210 260 300 |
L200 240 300 340 |
1.1.8. Tinh doan thép neo
Bang [1.9
| | ;
Chigu dai s 8 | 10 20 1416
doan neo : | | ]
10d 60 80 | 100 120 | 140 | 160
154 90 120 | 150 180 210 | 240

1.1.9. Quy dinh dit thép cho ban ¢6 15

- D&i véi ban co 16 nhu ban khu vé sinh, ndp b€ nude, 151én mai. 16 ng khoéi v.v. .. Khi dat
thép phai gia cudng thép va bétang quanh 8. Céch gis cudng phu thudc vac Kich thube 16. Lo
chlr nhét, I vudng cd kich thudc 250 x 230 hoszc 3 tron ¢b Gurg kinh d = 250; dat thép chiu luc

Up



va thép phan bé quanh [6. Bat méi canh 16 2 thép cach nhau 50 (néu canh 1 theo phuang chiu
lic — DAt thép phan bS (xem hinh II-134)),

- L& c6 kich thuge: > 250 « 250 va < 500 hay 16 tran cd d < 500, tiét didn o6t thép duce bo
sung quanh 16 khong dudc nhd hon téng dién tich cét thép vi vudng I8 bi cat di trong méi
chuong (xem hinh [I-13b, ¢).

- L6 ¢b kich thuée 16n hon 500, hay 1 tron cd d > 500 phai gidi quyét sudn bao quanh 6.
Thép trong sudn, kich thudc sudn phu thuée vao kich thutic, dang va vi tri 16 trong ban. Tuy theo
trudng hop cu thé dé cdu tao sudn. Cé thé két hgp dam san lam sudn. Céch cu tao sudn ¢b
thé dé trén hay dé dudi ban (xem hinh 11-13d, ).

a) r— DAM HAY TUONG

<)

= 10d = 250
B THE b} | o i ‘
"L_'_U:'I I T S Sossammaedo oo
ELEWT | 2022 THEP CHIL LUG [ )
‘ HOAC PRAM BO -5 0.5F
LS COKICH THUOS ¢ 250X250 2 0.5Fa,
HAY LO TROM CO Dg 250,
LI
>250-500 |{Hod | “ 2
d [»]
2. :
[\
L, 4
DAM HAY TUONG o L
_Il DAM HAY TUONG
[ ooIIspoIs >250-500 rmEPdPHUUNGDm
—— [t
0se, || 0.2 g
i-1 .
4 1
£
DAM HAY TUGNG —J L—  THER oI THEO CHUvILO CO
DIEN TICK THEP = 0.5Fa,
150 12502500 150,
d) ) 8}

[P I

""""" L

Lsuc‘m Bl QUANH LO

_J[
2o
s
:
L
-

1801 ' s5e0-1s0 <150
(3= 1 (A0 =1 200

Hinh 11-13
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11.1.10. Dién tich va trong lugng ¢t thép

Bang 1i-10

Buong Dign tich tiét dién ngang em? (ng véi s6 thanh Trong'
] luong i
kinh 3
{mm) 2 thuyét
! P > 8 7 g 9 | kGim)

4 0,126 0,251 | 0377 | 0512 | 0628 | 0754 | 0,679 | 1.003 | 1,130 | 0,099
5 0,196 | 0,390 | 0,590 | 0,790 | 0,980 | 1,180 | 1,380 | 1,570 | 1,770 | 0,154

6 0,283 | 05700 | 0,850 | 1,130 | 1,420 | 1,700 | 1,80 | 2,260 | 2,550 | 0,222

i ]
8 0,503 1.010 1,610 | 2,010 | 2520 | 3.020 | 3,520 | 4.020 | 4530 | 0,395

| 10 | 0785 | 157 236 | 344 | 393 | 471 | 550 | 628 | 7.07 | 0617
12 | 1131 | 226 | 339 | 452 | 565 | 678 | 7.861 | 9.04 | 1017 | 0,883
14 | 1539 | 308 | 461 | 615 | 760 | 923 | 10,77 | 123 | 1387 | 1,208
16 | 2,011 402 | 603 | 804 | 10.05 | 1206 | 14.07 | 16.08 | 1809 | 1578
16 | 2545 | 500 | 763 | 1017 | 1272 | 1526 | 17.8 | 2036 | 229 | 1,998
20 | 3142 | 6,28 941 | 1256 | 157 | 188 | 220 | 2513 | 28,27 | 2,466
22 | 3,801 7.6 114 | 152 | 190 | 2281 2661 | 3041 | 34,21 | 2,984
25 | 4909 | 982 | 1473 | 1964 | 2454 | 2045 | 3436 | 30.27 | 44,18 | 3.85 l\
|28 | 8158 | 1232 | 1847 | 2463 | 3079 3645, 43,1 | 49.26 | 5542 | 4,83 |
30 | 7,07 14,1 212 | 283 | 353 | 424 | 495 | 565 | 636 | 552 '
32 | 8403 | 1600 | 2413 | 32,17 | 4021 | 4826 | 563 | 6434 | 72,38 | 6,31
36 | 10,179 | 2026 | 30.54 | 40.72 |

50.89 1 6107 | 71,25 | 81.43 | 91,61 | 7.99
50 | 12566 | 2513 | 377 | 5027 | €283 | 754 | 87.96 | 100,53 | 113,1 | 9,865

Il.2. CAU TAO DAM
I.2.1. Quy dinh chon kich thuéc tiét dién dam

i1.2.1.1. Nhitng tiét dién thuong dung trong ket céu bétidng
Tiét dién ngang cha dam bétdng ¢8t thép thong thudng cb thé chon nhimg dang sa u day:

?7—T ng//d G | P V Ve
1 = 4 _
C/Z 7 N

- h dugc 13y vao khoang 1/8 Gén 1/20 nhip dam. Khi h < 600 18y thec bdi s6 50mm. Khi
h > 800 Jay theo bdi s6 100.
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- b 18y trong khoang 1/4 - 1/2h {cu thé 100, 200, 150, 180, 200, 220, 250mm). Khi ddm cb bé
réng Ién hon, b ducc 18y theo bdi $6 50mm. DG vai cdu kién &p ghép, chon b theo diéu kién: bd
tri dugc ot thep vdi khedng cach gida céc thanh, 6o bao vé 1a t8i thidu. D4i vdi nhing két cau
mdng toan khdi hodc 1ap ghép, chiu day suon cla dam dugc |8y bang 1/15h.

If.2.1.2. Bang chon so bd chiéu cao cua dadm

Bang II-11
Loai dam va d4c trung gdi tua dam ’ Bétdng
Thueing Nhe
Dam kh dam chinb. xa gd j—L 1 L
am khung, dam chinh, xa gé iE . ”
Dam phu trong san sudn:
1 1
|« KnigSi dam Ia tu —L L
I Khi goi dam la s do 20 17
Kho goi dam I ngam dan hoi —1-L —1-L
e Kho goi dam I& ngam dan hoi 25 2%
1 1
& Ln —L _L
Dam giang >5 20

i1.2.1.3. Chon so bg kich thudc tiét dién ddm phuy trong san suon (b x h, don vi cm)

Bang iI-12
l
Tai trong Nhip dam {m}
(kG/m) | |
3 35 4 45 | 5 5.5 6 85 7.0

1000 10x25 | 10x30 | 15x 30 | 15x35 20x35!20x40 20x40 | 20 x 45 20)(45'[

1200 10x30 | 10x30 | 15x 30 15x35!20x35 2040 | 20x45 | 20 x 45 | 20x 45

1400 1030 | 15x30 | 15x35 | 15%x35 | 2040 | 20 x40 | 2045 | 20 x 45 | 25 x 50

1600 15%x30 | 15%x30 | 15%x35 | 165x40 | 20x40 | 20x 45 | 20x 45 | 25 x50 | 25 x50

1800 1530 | 15x 35 | 20x 35 20x40|20><40 20x45 | 20x45 | 25 x50 | 25 x50

2000 1530 | 15x35 | 20x 35 20x40|'20x45 20x45 | 25 x45 | 25x50 | 25x 55

2400 15%x35 | 20x35 | 20x40 | 20x40 | 20x45 | 25 x 45 | 25 x50 | 26 x50 | 25x 55

—

2800 15%x35 | 20x35 | 20x 40 | 20x45 | 25x45 | 25 x50 | 25x50 | 25 x50 | 25 x 55

3200 | 20x35 | 20%x40 | 20 x40 | 20x 45 | 25 x50 | 25 x50 | 25 x50 | 26 x 55 | 25«60

[

3600 20x35 | 20x40 | 20x40 | 20x 45 | 25x50 | 25 x50 | 25 x 55 | 25 x 55 | 25 x60
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1.2.2. Quy dinh iSp bétong bao vé cot thép, khoang cich ¢t thép cho dam dd tai chd
va idp ghép

BAKIN —

E%@%FL&L exdvaz3cm b} %}

&) Fﬁ ﬁg

b a2 2cm khi d £ 20mm L= l
< N : = =50
a2 2.5cm khi d = 20 - 32mm
nknin!
a 2 3ern khid 2 32mm

,ﬂjﬂﬁféﬂ. e,z vaz2.5cm .ﬂdﬁld,,ﬂ

THEP DAT 3 HANG
[19]
c} @ d) o e) E
A A ) & =
) |+ : Top g
dﬂ! hd A o = =
ﬁ<15 2 . _——-J'———J_ o
Lob Ly
DAM PHU DAM CHINH
g h)
I = T AR |
= - .t:i'
. ] DUNG DA IEP } “ i
| | W (S W | s L lealad] o
b =350 ] b 2350

"DAM BO LIEN BAN NEN DLNG BRI RO (O NHD, BAI KN O GOI

g
9o
= =25 ”
> d { ‘;
, |

Lo} T e

KHUNG HAN DAT § THANH CHIU LUT

p—
KHUKG HN BAT 2 THANH CHIULUC

Hinh {114



b)

DAM B3 TAI CHO DAM LAP GHEP

I’/Z
T

LOP 8 TONG BAO VE DAU COT THEP CHO DAM,

SUCN B3 TAICHO VA LAP GHEP
c) _
r Dam fap ghép cé khdc 16m & gdn gdi, 1ap béténg
‘ + bao vé cdt thép & géi phai béng lap bao vé ciing
: cot thép d6 g nhi
W/ QT P P

H

Hinh [I-15. LAp béléng bao vé ddu cot thép cho dam, sudn dd tai chd va idp ghép
a. Dam dd tai ché; b. Dém 13p ghép;.

Chu thich:

1. Nhimg cdu kién dic bang bétdng nang vai mac thiét ké = 200 & trong nha may, bé day Iop béténg
bao vé cat thép duge gdm di Smm {a ~ Smm). Nhung vdi ban a > 10mm cdn vdi dam va ¢dt a > 20mm.

2. Khi két cdu chiu tac dung thudng xuyén cta khéi, hai axit, dd 3m 10, hai nudc mén, bé day ke trén
cua 6p bao vé cdt thép phai duge 1ang thém tir 10mm trd tén {(xern thém phan 1il).

I1.2.3. Quy dinh bé tri c8t thép chiu luc, thép gia, thép dai, thép xién

. THEPUGNXIEN &—o
THEP GLA { THEP TH CONG)
.l T
Y|
‘:\ THEP DAl
nl g |
i THEP CHI LUC
Hinh fI-16

i1.2.3.1. Bucong kinh theép chiu luc

- Nhém thép Al, All, All d&i véi khung cét budc, chi nén dung thép chiu luc tir $10 = $28,
khong nén ding ¢ > 28 vi khd udn. Khi thép chiu luc ¢ > 28, phai diing khung han.

- S6 Iugng thép phia dudi di vao gdi dam phu khéng nhd hon 2 thanh, dam chinh khdng nhd
hon 2 - 4 thanh. S6 fugng thép 3 hay 4 thanh di vao géi con phu thudc dai 2 nhanh hay 4 nhanh,
bé réng dam va két qua tinh toan theo diéu kién Iuc cét.

- Khi dam ¢é b = 150 it nh&t phai c6 2 cot thép cﬁ{u iuc. Khi b < 150 ¢é thé dat mét thanh,

39



11.2.3.2. Dudng kinh thép gia (thép thi cdng)
- DUng thép $10 rd len.
- DI v&i dam chinh ding $12 = $14 {(phu thudc vao nhip daimi, kich thubc &t dign ngang va
dudng kinh thép chiu Iuc.
- Trudng hdp thdng thudng thép gié dugc 18y nhu sau;
Nhip ddm < 4m thép gia Iy ¢10 '
L = 5m + 8m thép gia 18y ¢12
L > 8m thep gia lay ¢14. ‘
Trong nhiimg trdng hop dac biét nhip 16n va thép chiu luc 1dn co thé 1ay thép gid $186.
- Khi h > 700mm nhat thiét phai dat thép gia thanh. Khoang cach gitra nhiing thép gia thanh
< 400mm. Téng dién tich thép gia thanh > 0,1% dién tich tiét dién ngang dém. Trudng hop dam
cau truc, thép gia thanh 18y ¢12.

!% 7 '
% ’ §I | THEPNG  e6¢:500 —600
- / A
/% %% a
L &/ § 1 THECGIATHANA @10
Hinh 1117

- Trudng hop déam cb tai, dam cd ¢t doc chiu xodn, phdi k&t hop thép doc & tai, thép chiu
xoan lam thép gia thanh.

11.2.3.3. BG tri thép dai

AT
/::/_J ‘L’; 3t = @10

TRONG GOI TUA IT NHAT
CO + DAI DAT GAN MEP

Hinh H-18 Rinh N-19
Budc dai u;
- Khih > 300 u < 0,75h va < 500mm. Dai dat toan bd dam, diéu kién dat trén khdng theo
tinh toan.
- Tai nhimg doan dam diéu kién Q > Rybh, u dudc quy dirh:
h<450thru< h/2vau=< 150
h =450 thi: u < h/3 va u £ 300
Tai nhilng doan dam gan g6i iua cac yéu cdu ké trén déu phai tuan theo bat k& Q 16n hon
hay nhd hon Rbh,,. '
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- Tai doan ddm gilta nhip néu: Q < Rybh, khi h > 300 tht u * 3/4h va » 500. Khi h tir 150 dén
300 cho phep khong dat dai.
- Khi dam c6 h < 150 ndu: Q < R,bh, cho phép khang dat daj & b4t ot Scen dam nao.
Nhing quy dinh trén duge minh hoa bang hinh vé (hinh 11-20),
- DGi vai dam chiu udn trong tinh todn cd tinh @én cét thép chiu nén (cdt thép kép) trong mo
trudng hop u < 500 va u < 15d (d - dudng kinh cot chiu nén nhd nhat, v6i khung ot han: u * 2d).
11.2.3.4. Buong kinh dai.
h<80Cdai¢=>6
h>800dai¢=8
Dam 1&n thép chiu luc 16n dai cb thé diing ¢12.

11.2.3.5. Quy dinh bé tri thép dai khi dam khdéng dat thép udn xién

aj U u u, < hf2; u, <150
g L1
/LLI A
L
L
150<h= 300

u, < 20,2130 w2 3/4h; w5 500
b) Uy

BR 4

Lp—r]

L
300 <h< 450

u,s h/3; u, 300 u,s3/4h; u,< 500

0

L
h > 450

Hinh li-20

41



Chu thich:

- DA v6i dam giling dai d4t khoang cach u = 3/4h va < 500 ¢ moi doan dam.

- Chiéu ddi doan dat day dai L, dugc I&y bang 1/4L {trong 6 L id nhip dam) khi dam chiu iai trong
phan bé déu. '

- Khi déim chiu tai trong tap trung L dugc ty tr mép gai Gén Iyc tp ting gén nhat.

- Khi h 2 300 tai vi tri dat ¢4t xién, khodng cach dai theo tinh toan va < 3/14h va < 500.

11.2.3.6. Chi dén tinh kich thudc thép dai cho dam

"TCp 93

F =3

A n_ H

c)

Hinhk il-21
Céng thitc tinh chiéu dai dai:
Dai hd: Lgy = 2h, + b, + AL
Dai kin: Lgy = 2(h, + by) + AL
Pai 1 nhanh: Lgg = h, + AL
AL = 150mm khi dudng kinh cét doc 10 < d < 25
AL = 200mm khi dudng kinh ¢t doc 25 < d < 40

Bang !-13. Tinh doan b, cho dai ban nhanh

( - S6 thanh thep lrong 1 hang
Chigu rong s 5 | 7 g | 9 L
dém — e -
b (mm) . 30 thanh 04nhanh giua
3 2 | 3 |4 ] 3 4
350 230 190 205 220 . -
380 250 210 225 240 | 210 -
400 270 225 | 240 25 | 225 240
450 - 250 | 270 | 25 | 255 270
L 500 - - | 30 | om0 | 29 280
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11.2.3.7. B& tri ¢ 6t thép xién

a) ” EVEM CUGH THEP XiEN 04U TIEH B ssTesoM  — 6T XIEN S CAT
& CACH MEP GOI TUA TUDQ « Strswn 50

/EIINIT\UI} T
7

2B

J

9 #
e KHORNG CACH DA KHO NHAT
DAM GOIUEN TUIMG DAM GO VAT DAM HAY TUONG
et o ugw criy cAT ¢ ol sen
TRAL CHiU M 3 BEN PraI GOI =1
cOT CHID oM

b

7 1 ot
gEIININIIHI}I TN N
@é 1L !

L

GGt A G

Hinh H-22

Bang 1l-14. Kha nang chiu luc ngang cua mét thanh cét xién (tan)

t

| Al iﬁ Al
¢ (mm) |

30° 45° 60° | 30° 45° 60°

12 0,95 1,34 165 | 122 1,73 2,11

14 129 183 224 iL 166 2,35 288
T 1,69 239 | 283 | 217 3,07 3,76
L s 2.4 302 |. a0 | o274 3,88 4,75
Y 2,64 3,73 4,57 3,30 4,79 5,87
2 3.19 4,51 553 4,10 579 | 7.0

25 4,12 5,83 7,15 5,30 7,50 9,18
28 5,17 7,31 8,95 6,64 938 Y 1150
32 6.76 9,56 172 | 868 12,27 15,03

Thép C-l, Ryy = 0,8 x 2000 kG/cm? = 1600 kGicm
Thép C-If, R,, = 0,8 x 2600 kG/cm? = 2080 kG/em?




Bang Hl-15. Kich thude doan ubn xién

|
o4 ! s I
60° 0,58h,, 1,15h,
45° 1,00h, 1,41h,
30° 1,730, 1 2,00n,
| Qmm
C il
S ho| “’I
* I trong vung chiu nén; 10d —--lr L

NN
Y
_ :g_

g
-

* {, trong ving chiu kéo: 20d
* khi h > 80O cho phép « = 60° | |

N
\\.

DIEst CUOI CUA THANH THEP UGN XIEN
DAU TIEN TRONG YUNG CHIU KEO PHAI CACH TIET DIEN THANG GGC VoI TRUC TR
KIEN MA TAI TIET DIEN BO THANH THEP Bl UON DA DUTJS SU DUNG HET 52 CHI: S

MEN UON 1 D0AH = h, 2 |
|

UGN COT XIEN LEN VUNG
CHIU KBO DE CHIL MO MEN Ud

J [
% L
Ll

Hinh l1-23: Ubn thép xién chiu mémen

| KHI he80% o =45°
| KHI r>802 co tné 18y « =60°
| KHI DAM € hed00 VADAW CHIU
|'_'| Thl TRONG TP TRUMG LEY ¢ =30°

A

S

/4'
/ j 150 BG TRI C5T 238N
CACHMER DiM 2 d

Hinh 11-24: Géc ubn theép xién




Y

KHONG BUTC UON
NGOAI MAT PHANG

MAT PHANG
UGN THEP

L=hy, s=1,41h, L=1.73h,; s=2h,

Hinh lI-26: Dang c6t thép xién trong dam

Bang [1.16. Tinh kich thudc cot thép xién duong kinh thép ¢10 - 425

{ 2 | S | [ 8
|| oataue / N j84 [ ews \s 7<=
mal hang ! | éfq'— hai hang ; — ,—g——-
; hg =h-50 hy=h-100
o =30° = 45° o = 60° o = 30° o =45° o =60°
h | L | s hl L s hl L] s i h| L | s h | L | s h | L | s
| 200 | 260 | 300 § 200 | 150 | 210 [ 200 | 173 | 200 | 200 | 100 | 140
| 250 | 350 | 400 | 250 | 200 | 280 , 250 | 260 | 300 { 250 | 150 | 210
300 | 430 | 500 | 300 | 250G | 350 1 300 l 350 | 400 | 300 | 200 | 280
|
- .i
45



Bang .16 (ti€p theo)

T} [ B
Patdusi e jj DAt dudi D 1]
mothang | S hai hing I
hy =h- 50 - hy=h-100  ©
«= 30 a=45 . o =60 w3 | ;=45 a=B0
bl L és fnlu s tmnlels]I wlfi]slnli]s{nanlt|s
350 | 520 | 600 | 350 | 300 | 420 350 | 410 | 500 | 350 | 250 | 350
400 | 610 | 700 | 400 | 350 | 490 i 400 | 5 | 600 | 400 | 200 | 420
450 | 690 | 800 | 450 | 400 | 560 | 450 | 605 | 700 | 450 | 350 | 490
500 | 780 | 900 | 500 | 450 | 630 I 500 | 691 | 800 | 500 | 400 | 360
550 | 870 | 1000 | 550 | 500 | 710 ! 550 | 70 | 900 | 550 | 450 | 630
| 600 | 950 | 1100 | 600 | 550 | 780 | 600 | 870 | 1000 ] 600 | 500 | 710
650 | 1040 | 1200 | 650 | 600 | 850 i 650 | 950 | 1100] 650 | 550 | 780
700 | 1120 [ 1300 | 700 | 650 | 920 700 | 1040 | 1200 | 700 | 600 | 850
750 | 1210 1400 | 750 | 700 | 9g0 750 1120 300 ] 750 1 650 | 320
800 | 1300 [ 1500 | 800 | 750 | 1060 | 800 | 430 | 860 | 800 | 1210] 140 | 800 | 700 | 390 | 800 | 410 | 810
850 | 1380 [ 1600 | 850 | 800 | 1130 | 850 | 480 | 920 | 850 | 13001500 | 850 | 750 | 1060 | 850 | 430 | 860
900 | 1470 | 1700 | 900 | 850 | 1200 | 900 | 490 ! 980 § 900 | 1280|1600 900 | 800 ' 1130 | 900 | 460 | 920
| 950 | 1560 | 1800 | 950 | 900 | 1270 | 950 | 520 1070 | 950 | 1470 | 1700 | 950 | 850 ! 120C : 950 | 490 | 980
1000 | 1840 [ 1900 | 1000 | 950 | 1340 | 1000 | 550 1090 | 1000 | 1550 | 1800 | 1000 | 900 | 4270} 1000 | 520 | 1040
1100 | 1820 | 2100 | 1100 | 1650 { 1450 | 1100 | 580 : 1210 | 1100 | 17301 2000 [ 1100 | 1000 | <410 | 1100 | 580 | 1150
[ 1200 | 1990 | 2300 | 1200 | 1150 | 1620 { 1200 | 670 © 1320 | 1200 | 1400 | 2200 | 1200 ' 1100 ' *550 | 1200 | 640 | 1260
| 1300 | 2160 | 2500 | 1300 | 1250 | 1760 | 1300 [ 760 . 1440 | 1300 | 260 | 2400 [ 1300 | 1200 | <690 | 1300 | 700 | 1380
1400 | 2340 | 2700 | 1400 | 1350 | 1900 | 1400 | 810 | 1350 | 1400 | 2240 | 2600 | 1400 | 1300 , 830 | 1400 | 750 | 1500
| B
] Pat trén dudi m ,
hai hang " =[e
ha=h-150
o = 30° o= 45° 1 o = 60°
h L s R L | s h L s
| 350 350 400 330 | 200 20
| 400 430 500 400 | 250 30
| 450 520 600 450 300 o
500 610 700 500 | 350 90
550 690 800 50 | 400 50 | ;
600 780 900 600 450 60 | |
650 870 1000 650 500 00| |
700 950 1100 700 | 550 70| |
750 1040 1200 750 | 800 B0 | i
| 800 1120 1300 800 | 850 Qe | 80 | 380 750
850 1200 1400 80 | 700 90 | 850 | 410 | 800
900 1300 1500 900 | 750 1060 a00 | 440 | 860
950 1380 1600 950 | 800 1120 o0 | 460 920
1000 1470 1700 1000 | 850 1700 | 1000 | 490 960
1100 1640 1900 100 | ©¢50 1340 1100 | 550 1080
1200 1820 2100 1200 1050 1480 1200 610 1210
1300 1990 2300 1300 1150 1620 1300 670 1320
1400 2180 2500 1450 | 1250 1760 1400 730 | 1440 |
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Bang iI-17. Tinh kich thudc c5t thép xidn ducng kinh thép $26 - $36

- E . |8
DAt dudi ; e 70 Dt dudi 7 N\ b 3.
A 4 AN £=, P ¢ L
mot hang i hai hang | i g
h, = h - 60 ) hy =h-130 il
a=30" it = 45 a = 60 o= 30° o = 45° o = 60°
h [ o s nl o LsnlalsTa]i]s{n s | h]1]s
400 | 590 | 680 | 400 | 340 | 380 | 400 | 197 | 390 | 400 | 470 | 540 | 400 | 270 | 380 | 400 | 160 | 210
450 | 680 | 780 | 450 | 390 | 350 | 450 | 230 | 450 | 450 | 550 | 640 | 450 | 320 | 450 | 450 | 190 | 370
500 | 760 | 880 | 500 | 440 | 620 | 500 | 250 - 510 | 500 | 640 | 740 | 500 | 370 | 520 | 500 | 210 | 430
| 550 | 850 | 990 | 550 490 {690 | 550 | 280 | 580 | 550 | 730 | 840 | 550 | 420 | 590 [ 550 | 240 | 480
| 800 | 940 | 1080 | 600 | 540 | 760 | 600 | 310 ' 520 | 600 | 810 | 940 | 600 | 470 | 660 | 600 | 270 | 540
| 650 | 1020 | 1180 | 650 . 590 | 830 | 650 | 350 | 680 | €50 | 900 | 1040 | 650 | 520 | 730 | 650 | 300 | €00
700 | 1110 | 1280 | 700 | 640 | 900 | 700 | 370 | 740 | 700 | 990 | 1140 | 700 | 570 | 810 | 700 | 330 | 660
750 | 1190 | 1380 | 750 | 690 | 970 | 750 | 400 | 790 | 750 1070 ] 1240 | 750 | 620 | 880 | 750 | 360 | 710
| 800 | 1280 | 1480 | 800 | 740 | 1040 | 800 | 430 | 850 | 800 | 1160 | 1340 | 800 | 670 | 950 | 800 | 390 | 778
| 850 | 1370 | 1580 | 850 | 790 | 1110 | 850 | 460 | 910 | 850 , 1250 [ 1440 | 850 | 720 | 1010 | 850 | 420 | 830
900 | 1450 | 1680 | 900 « 840 | 1180 | 900 | 490 | 970 | 900 | 1330 | 1540 | 900 | 770 | 1080 | 900 | 450 | 890
950 | 1540 | 1780 | 950 = 890 | 1250 | 950 | 520 | 1020 | 950 | 1420 [ 1640 | 950 | 820 | 1160 | 950 [ 480 | 940
1000 | 1630 | 1880 | 1000 | 940 | 1320 | 1000 | 550 | 1080 | 1000 | 1510 | 1740 | 1000 | 870 | 1000 | 1220 | 510 | 1000
11100 | 1800 | 2080 | 1100 | 1040 | 1470 | 1100 | 600 | 1200 | 1100 | 1680 | 1940 | 1100 | 970 | 1370 | 1100 | 560 | 1110
| 1200 | 1970 | 2280 | 1200 | 1140 | 1610 | 1200 | 680 | 1310 | 1200 | 1850 2140 | 1200 | 1070 | 1510 | 1200 | 620 | 1230
1300 | 2140 | 2480 | 1300 1240 [ 1750 | 1300 | 720 | 1420 | 1300 | 2020 | 2240 | 1300 | 1170 | 1650 | 1300 | 680 [ 1350 |
| 1400 | 2320 | 2680 | 1400 1340 | 1890 [ 1400 | 780 1540 | 1400 | 2200 | 2540 | 1400 | 1270 | 1790 | 1400 [ 740 | 1460 ]
| ) =
Dat trén dudi 7 \ 2
hai hang ! 2
hg = h - 200
o = 30° @ =45 &= 60°
h L | s h L h L | s
| 400 350 | 400 400 | 200 280
| 450 430 | 500 450 | 280 | 350
500 50 | 600 500 300 | 420
55 810 | 700 550 350 490
600 690 | 800 600 400 560
650 780 900 650 450 640
700 870 1000 700 500 710
750 950 1100 750 550 780
| 800 1040 1200 800 600 850 800 350 690
850 1130 1300 850 | 650 | 920 850 370 750
© 900 1210 1400 90 | 700 | 990 900 400 810
950 | 1300 1500 950 1 750 | 1069 950 430 850
1000 | 13% 1600 1000 | 800 | 1130 1000 460 920
1100 | %60 | 1800 1100 ;900 | 1270 1100 520 1030
1200 1730 | 2000 1200 1000 1410 1200 580 1150
1300 1800 | 2200 1300 1100 1550 1300 640 1260
L1400 | 2040 | 2400 1400 | 1200 1700 1400 700 1380
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1% A A

:_ J" AJ

-~

& TUA

T—all'-fM KET THUC cUA COT XIEN
Sl L
Lz

[T LT d
IR

-

ﬁ_UJUL
BIEM CAT BIEU DS @, VA BIEUBOQ

Hinh §-27

|

|

!

!

i
__‘/I/L__.

- Diém két thiic clia thanh c6t xién xa gdi tua nhét dude Iy nhu sau: vdi tai trong phan bd
déu khong duge dat gan gdi tua hon so vai tiEt dién ma tai 66 luc cét gay ra ndi luc 16n do
bétong va ¢t dai phai chiu Ly > L,. Con khi tai trong tap trung phai cach tiét dién trén -1 doan

Umax (L4 - Lz = @ £ Upgay)-

210d

]

NEO TRONG VUNG NEN
|
C . NS
[ i
L = 20d _J !
NEQ TRONG YUNG KE

Hinh l1-28: Neo thép udn xién

SO ;

THEP CO NGONG : ‘
TUYET BOI KHONG DUNG THEP CO NGONG

n< |

Hinh 1I-29 - ) ‘ : . THEQ TiNH 2 30d

Hinh 1-30

- D8I v6i nhilng cau kién ¢ chiéu cao tiét dién thay d8i phai tinh toan dé chiu mémen udn
trong tiét dién nghiéng di qua géc 1m. Tai vi tri bi c3t phai dal c&t xién v& dai dé tranh nlt &
gbc 1om. }
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i1.2.4. Quy dinh dat thep treo (cot dai, cat xi2n) cho ddm chiju tai trong tap trung

a) d) I_L]
| —— L — |
\ 1 T

S P A ! I
. | —\\ J i [
‘ = i S S .
! ‘ ‘ 1 i ) i
ho. b ‘ b _1hy I | B {DAMCOTJE"‘I'G!EN
@ s ) HHLU NHAU
- }
= M 50 b 50 thea tinh lean
. I [ - 1L ,
b} : .
) N ; =
THEP CHIU KEQ — i v &
: 1 ] eo-
' i
COT DAl PHAI BUGC HAN HOAC | MED =230 {
BUOC CHAT v THEP CHIU KEO j s=324im
c) e} OT DAl TRONG BE
. RONG b KHEP Kin
¢ .20a[ CHIUP
! : L . ;
i \ P /{ - i X DAICHIU P ] 3
| “_- '\
. - : :
! ! i
soff v |l Fx
|
DUNG THEF XIEN CHIU LUC TAP -
TRUNG P KK THEP CHIU KEQ BAT s=3b+2h.
DAY GHO PHE 3 ;
CEn e, v THEP TREQ DAM CO LUC TAP
o TRUNG BAT O PHIA
DUCH DAM
Hinh 1-31

Chtt thich: Tai rong phan bd hodc tap trung treo d dudi ddm hodc dat trong pham v chiéu cao tét
dién ddm phai hoan toan do cdt thép ngang chiu, khong xet dén kha nang chiu ¢3t ctia bétdng. Dién tich
F. = PIR, dugc d&t trong doan S = 3b + 2h, (h, - khodng cach tf mép dudi cdu kign dang xét dén mic
thap nhat cla diém a4t tai trong tn cdu kién do).

It.2.5. Quy dinh neo c3t thép doc vao gbi tua dam

a) b} .
[—-éctz CHO PHEP BO NEO 4
r :, mi

e I
—
e X J
< i - S i
- |
i
LA Q2 Rbhgldy 10d
!  khi Q= Rbh 18y 15d

3

DAM NGAM VAQ TUSNG

&
a

Hinh 11-32: Neo c6t thép ¢ gbi tua by do
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al
T |
\{1 X —a N
c \ [
M i
10 CHl UGN THANH 56 1 HOAL $0 7
Led

RHI DOAN NEQ KHONG DU 104 HOAC 150 CHO PHEP THEP

o [~ DOC BUGC MOC LEN THED BUGING CHAM.
ﬂ .
_
— |
b— ] \
l |
104 —d, ‘ —;
15¢ ’ T
:5@[_1 _] 15d,
9 NEOCOT THER O B0
. . TUASAT GOL BIEN VA
-L,=30d KH! MAC BE TONG = 200 ;

- L, =35d KHI MAC BE TONG =150

-CAU TAC 29/4 F, NHIP —]
> 200 ' > 200

3 X = m

6OITUA GICA.

-20d, ¥4t MAC BE TONG 150
-15d, KHI MAC BE TONG 2 200

NEQ COTTHEP & GG TUA BIEN
Krr GOILADAM HAY COT

—
(= —

L NN = s -

15¢, -DAM HAY COT { 11 J] I[

L FE rhp ——d, —dy |

150y
l t5da ‘
2 16l

Hinh #-32 (tiép theo)

- Trudng hop gdi tifa bién 1a dam hay cot, néu trong tinh loan gia thiét ia gdi tua tw do (@8
don gidn tinh do chénh i&ch G ciing) khi thigt k& van dat thep ¢chiu mdémen am (hinh 11-33)

-KHI b<20c , HOAC DAM KHONG
DO TOAN KHE! VO 66! TUA

- _1_Lb__f

]_._
<]

Hinh I-33

[ =

! | [ _95
—d ‘ I"dz | = &
| - | 5z
. 1] — :)
! 1 -0 =
N | Z 0 | 536
= - ; < Z
= <35
| | o
- TRONG TINH TOAN CO XET BIEY ; [ | & Z
KIEN THEP CHIU NEN( TiNH COT KEP) =5
THEP DOG PRAI MOC VAQ NHAU ’ S an_l‘ rosc A ’ 50
THEO DIEU KIEN NI CHONG e AL, BEONba Seats 59

50

82 TONG 200 Ln=20¢,



{1.2.6. Hudng dan bd tri cdt thép theo b2 rong dam

Bang ll-18

S6 lugng cot thép . .

Bung -

kinh Pién tich mat cdt cdt thép va chiéu réng can thiét (b) cla dém (cm)

ot - -

thep | 1 3 4 5 6 , 7 8 9 0
(mm) b ]

Fa | b | Fa | b ]| Fa b [ Fa | b | Fy b | Fj b |[Fal b |Fa| bl Fy

10 1079 | 13 1236 17| 314 | 20 393 24 :4.-?1}'27 550 | 31 | 628 | 34 | 707 | 38 7,84|
I i | |

12 [ 113 14 133918 | 452 | 20 [565| 25 1679]28 | 782 | 33 1905 36 |10.18] 40 | 11,31

6.6 | 22 | 770! 26 | 9.2¢ 30| 10,78 | 34 [1231| 38 |13.85| 42 :15.39

—_
o
S
[=>1
]
—
[Fa]

14 | 1541

16 | 201, 15 | 603 19| 804 | 23 1005 28 |1206] 32 | 14,07 36 (16,08 40 |18,10| 44 | 20,11

18 [2.54 16 | 76320 | 1018 | 24 (1272 29 [1527|33 | 17.81 | 37 |2036| 42 |22,90( 46 | 2545

19 | 284 16 | 851 (21 | 11,34 25 [1418) 29 17,01%34 19,85 | 38 |2268| 43 [2552] 47 28,35

20 [ 31416 | 943,21 | 1257 | 25 |1571| 30 (1885 34 | 21,98 | 39 |2513| 43 [28,27) 48 | 31,43

22 | 380 17 [11.401 22 | 1521 | 26 [19,01| 31 (2281|336 | 26,61 | 41 |30,41| 45 [3421| 50 | 38,01

i |
25 1491 | 18 14731 23 | 1964 | 28 2454 33 |20.44] 38 | 34,36 | 43 (39,27 48 |44,18| 53 [49,09

26 | 531 18 [1593| 24 | 21,24 | 29 |2655( 34 |31,86|38 | 3717 | 44 (4247 20 |47,78| 55 53,09

28 [ 6,16 | 19 (1847 25 | 2463 | 31 |30,79| 36 |3695] 42 | 4310 | 47 |49.26| 53 |5542| 59 | 61,58

30 [ 701 ] 20 |21.21| 26 | 2827 | 32 |3534| 3B |4241| 44 | 4048 | S0 55,55: 56 16362| 62 (70,68

32 |804| 21 |2418| 28 | 3217 | 34 |40.21| 41 4826| 48 | 56,30 | 53 |64.34| 60 |7238| 66 80,43

34 | 908| 22 (27242913632 | 36 | 454 43 [5448| 50| 6355 | 56 [72863| 63 (81,71 71 ;90,79

36 [10,18| 23 |30.54| 31 | 40,72 | 38 |50.85) 45 [6107| 52 | 71.25 | 59 |81,43) 67 |91.61| 74 |101,79

38 [1134] 24 (3402 32 | 4536 | 40 |56,71! 48 |6805 55 | 79,39 | 62 |90,73| 70 (102,07) 78 (113,65

40 |1257| 25 |37,70( 33 | 50,27 | 41 |6283| 49 [754 |57 | 8796 [ 65 100,58 73 1031} 81 125,41
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1.2.7. Chi dan dat thép cho cac loai dam

11.2.7.1. Chi dan dat thép cho dam lién tuc

. V3L | 1135 .
, vaL, : 4L, . l
i

21@ 2 D

Hinh 1-34

Chu thich: Chi dan d4t thép & hinh trén chi &p dung cho dam lién tuc G8u nhip hoéc nhip ché nh léch
< 20% chiu tai trong phén bé déu. Déi véi ddm chinfi, d&m khung. dam cau truc chiu lue phic tap, khi dat
thep phai dua vao biéu d6 bao val ligu. Fag: dién tich lilé't dian thép tinh so2n gdi. Thép chiu kéo d udc cat
i phai 6 khoi it dién khéng yéu cau tinh toan 1 doan 19n hon 294,

5%



I1.2.7.2. Chi dan dat thép cho ddm cdéng xén

]

L,=35¢ KHI DAM MAC 150

W\ ~—— THEP CHIU KEO TINH TOAN L,=30d KHl DAM MAC 200
'\/%
b : ]
u =i
Ol
=
> 15q L—theo tinh toan nhung < 3/4h vas 500
d==H

THEP Gid 2010

Hinh 11.35: Dam congxdn lién két voi cot

7 - CHIEU DA TINH TOAN CHONG u’\T_i Le
// % ﬁ{{/ /s %// 2 ki,
///////// // 77777 | :1: Tz E IL_@
i /n ﬁ/ 7 /// / ©

GIANG TUONG - l_( — 7 52400 2le J -

b) 220d

E———

= T

e

Hinh i1-36: Dam congxdn ngam vao long

- Khi thiét k€ dam cong xon ding trong lugng tudng, san d& chdng Iat phéi chi dan cho céng
trudng thai gian thao thanh chéng van khudn.

- DAm ¢dng xén chiu luc tap trung & mut cing nhu & gilta dam phai gat dai hay thép xién
theo quy dinh.

23



iL.2.7.3. Chi dén dat thép cho dam lién két & vi tri goc

. 30d__,
, D3 | ;—@ , os ! |
——————— - _———_——— - —_—— e ————— = == -
=h I o4
I L g L_._______%- _ci “\/
II. I': : | L - =1 [
>4 1“ HL ! L 81 d
| m B 1 : | 2
+ — 204d|
EF: :.: r| d 3 Ul —J
11 H ¥ =
H+ 1 I m)
—’-L—'-'\J—'—L*r Nt
[n]
m]
_-_f\l_-...

Hinh 11-37
Chd thich: Khi dung hé dam nay 48 d8m khac tai vi tri lién két 0 gbc, yéu cau thép chiu Iuc cling nhu
thép gia phai ducc neo theo chi tiét A.

a) b)

/E—— 7777

2225 f\\\\\&\\f/; _
8O G L 2 /// o awe

220} VA »500. DAM LIEN KT VCH
GIANG a = h /2 VA >300.
DAM GIANG a > 250,

; DA A [

c) A|
. 2
M 77777 /j/// 77777777}
| % _ % 7

a) Dam gdi ngang tudng; b) D&m géi doc theo tding; ¢) Dam gbi vao mut tUadng ngang.

- Dam di qua m(t tudng ngang phéai cé mét doan chu vac tweng a4 > 400. Khi cb gidng lién
k&t bo doan a,. Thép giding di vac ddm hodc dat thép chd & dam.

A

[



l.2.9. Cht dan dat dém ddu dam gdi lén tudng gach da
a)
N @ | / 0
2

b S /
) ; g [ [ 3]
oo o i o 5 77245

1 I - CHIEY CAG VIEN GACR (70}
Lq2 L2
KIEU 1 Ly |
THEQ TibiH TOAN
1| : | 1-1
a<20) —

; i

& TAl GHO HOAC LAP

I &
GOl GITA OAM =R _z} * 1({@@
LIEN TUC 1 25,24200%5)
b) KIEU 2 2 2l
s
< ’ o | ! } | % |
i
y: 5.-.?“1 L] Jd:z 3 Z i\
L | I 1
| L |
5 22 Hinh I1-39
—® Ls

-

_%?% | ,,~—— ,/I/LfT///"?’IL/;I//
L : 1%
= t%ﬂ/

\*. @ BEM BE TONG CHO DAM CONG XON 3.3
3 2 =4

Hinh l-40: Céach d&t dém ddu dam géi lén tudng gach déa

N

Chu thich:

- Dam chiu iuc 1an, nhip 1dn gac én tudng, khi thidt k& ngoai viéc kiém tra kha ning chiu luc tdng thé
clia mang tuang con phai kiém tra diéu kién ép cuc bé clia mang tuong tiép xtc vdi dam. Néu didu kién
ép cuc bd mit tudng khong dam bao phai gidi quyét dém dau ddm. Khi tinh dém phai xac dinh chiéu cao
dém (hy), chiéu dai dém (L.} va c6t thép doc, thép dai d4t trong dém. Thong thuong dim gac 1en tudng
220 xay bang gach mac 75 vdi vita tam hgp mac 25, dam b chidu réng b = 200 dén 220, phan luc dau
dam > 5 tdn, can phai tinh dém.
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- Cach cau tao dém c6 thé theo kigéu 1 va 2, khi phan uc dam > 15 t&n nén dung kiéu 2.
- Doan a: Phai tién hanh theo diéu kién 6n dinh cla dam.
11.2.10. Quy dinh céu tao dim co tai

a) b)

¢603200 +60az200
4¢6 / 666

g / / g }/ 4
Al dla
100 b Lo 10 b l100

»60a200 r—‘
/446 7 804200
/ / 446
[=
T AN 1
a g R
18
=4
—d g
KHI H>73)

4 § 5 THAY BANG 4 910

I
¢003200
4 ¢ 6
THEOD T / / :
TOAN NHUNG ’; =
PHAI-80 | S

o0 b 90

Hinh l1-41: C3u tac dam o6 la)
Chd thich:
- D& dAm bdo yéu cau kign trac c6 thé sit dung dam cb tai, chi j khi s dung dém ¢6 fai phai gac
duoc panen dién hinh. Nhing hinh trén chi d&n c&u tac dém gac panencd nhip < 4,5m.

- Chiéu cao clla tai dam h, duac 1dy bang %+%h va > 100mm.

i.2.11. Quy dinh bé tri ¢5t thép cho dam chiu xo#n
- B&i véi nhilng cau kién chiu xoén {ddm bién trong san sucn, dam cong, dadm gy, dam §&
ban céng, mai dan, v.v...), khi thi€t k& ngoai phan tinh toén thép doc, thép dai con cén ph &i c&u
tao dai khép kin va dugc méc vao nhau 30d. :
. . . - .3 ., b
- Khi thiét ké dai xo@n ¢b thé (ng dung kiéu 1 hoac kigu 2 {hinh 11-42).

26



R —

: 30d ,——

=
w

. \cc‘iTDoq J
KIEU 1 : CHIU XOAN . KIEL 2

Hinh i1-42

11.2.12. Xac dinh d6 véng va bé rong vét nit cdc cdu kién bétdng cot thép (ddm va
ban) tidt dién chir nhat chiu udn, cat thép dan bing cong thirc don gian va biéu dd (cac
bidu dé tir 1 dén 5)

2

1. Céng thuc xac dinh do vong: f= Th—
o

2. Céng thuc xac dinh bé rong vét nit:  a, = Ad
Trong do6: f- dd véng (cm);
a,, - bé rong vét nit (mm);
{ - khdu @6 (nhip) cdu kién (m);
h,, - chiéu cao ¢d ich clia tiét dién cBu kién (cm);
d - dudng kinh cot thép {cm);
T va A - hé 6 tra biéu 46 1 dén 5 phu thudc vao:
- Ham tugng cdt thép u%.
- 58 hidu (mac) baténg va cot thép.

- Ti 1& phan tai trong tac dung dai han trén tng tai trong {r).

3. Vidu tinh toan

Xac dinh g véng va bé rong vét nut clia dam béténg cbt thép {thép nhdm All, bétdng mac
300 - B300), ham lugng cét thép tinh duge 1a 1,5%, 1= 6m, h, = 40cm,d =2cm, r=0.8. :

Gidi: Tra biéu d6 3 (theo dudng cong r = 0,8) ta duge T = 2,79 va theo dudng cong tinh vét

nut tim dude A = 0,05.

2
f= 2'792_(5 =2,51cm; a,=0,052=0,1mm.
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11.2.13. Bang tra kha ning chiu lyc ngang clia cot t‘;‘ai va bétdng Qg
Vi du tra bang: !

Dam co h x b = 40cm x 2Zcm, bétdng mac 200#

dai ¢6, 2 nhanh

v&i khoang cach dai a = 15cm ¢6 Qg, = 9612kG

vdi khoang cach dai a = 20cm ¢ Qg = 8197kG

« Bétong mac 200
Qg [KG] « Theép Al, dai 46, 2 nhanh

e h,=h-33cm

Bang H-18
h | b Knodng cach dai a (cm)

(em} | {cm) 5 75 10 | 125 15 | 20 25 30

1 2 3 4 5 6 7 8 9 10

11 4897 | 3823 | 3183 | 2747 | 2425 | 1972 | 1663 | 1435

15 5878 | 4624 | 3877 | 3367 | 2991 | 2463 | 2102 | 1836

| 20 18 | 6530 | 5157 | 4338 | 3780 | 3367 | 2789 | 2394 | 2102
! 20 6220 | 5487 | 4624 | 4036 | 3601 | 2991 | 2575 | 2267
1 1 5808 | 5270 | 4437 | 3868 | 3448 | 2858 | 2456 | 2159
| 15 1948 | 6314 | 5341 | 4676 | 4186 | 3498 | 3028 | 2681
‘ 18 8797 | 7008 | 4941 | 5241 | 4677 | 3922 | 3408 | 3028
E 20 9324 | 7438 | 6314 | 5547 | 4981 | 4186 | 3643 | 3243
22 | 9826 | 7848 | 6669 | 5864 | 5271 | 4437 | 3868 | 3448

2 10537 | 8429 | 7172 | 6314 | 5681 | 4792 | 4186 | ar3s

11 8442 | 6718 | 5600 | 4989 | 4471 | 3745 | 2349 | 2882

15 10017 | 8004 | 6804 | 5985 | 5381 | 4532 | 3953 | 3526

30 20 11714 | 9390 | 8004 | 7059 | 6361 | 5381 | 4712 | 4218
22 12333 | 9895 | 8442 | 7450 | 6718 | 5690 | 4989 | 4471
.25 13210 | 10611 | 9062 | 8004 | 7224 | 6129 | 5381 | 4829

T 10214 | 8165 | 6943 | 6110 | 5495 | 4631 | 4041 | 3606

15 12087 | 9694 | 8268 | 7294 | 6576 | 5567 | 4879 | 4371

35 20 14104 | 11341 | 9694 | 8570 | 7741 | 6576 | 5781 | 5194

' 22 14839 | 11941 | 10214 | 9035 | 8165 6943 6110 |- 5494

L 25 | 15882 | 12792 | 10951 | 9694 | 8767 | 7465 | 6576 | 5920




Bang Il-18 (1i€p theo)

F 1 2 3 4 5 6 7 8 9 10

11 11986 | 9612 | 8197 | 7231 | 6518 | 5517 | 4834 | 4330
15 14157 | 11384 | 9731 8604 | 7771 | 8602 | 5805 | 5216

40 20 | 16494 | 13293 | 11384 | 10082 | 912t | 7771 | 6850 | 6170
22 17346 | 13088 | 11986 | 10620 | 912 | 8197 | 7231 | 6517
25 18554 | 14974 | 12840 | 11384 | 10310 | B8O 7771 | 7010
11 13759 | 11059 | 9450 | 8352 | 7541 | 6403 | 5627 | %5053
15 16227 | 13074 | 11195 | 9913 | 8966 | 7637 | 6730 | 6061

45 20 18884 | 15244 | 13074 | 11593 | 10501 é-gss.] 7019 | 7145 |
22 19853 | 16035 | 13759 | 12206 | 11060 | 9450 | 8352 | 7541
25 21226 | 17156 | 14730 | 13074 | 11852 10137 | 89g6 | &101
11 15531 | 12506 | 10730 | 9473 | 8565 | 7289 | 6419 | 5777
15 18296 | 14764 | 12659 | 11222 | 10161 | 8672 . 7656 | 6905
50 20 21274 | 17195 | 14764 | 13105 | 11880 10161 | 8988 | 8121
22 22359 | 18081 | 15531 | 13791 12507“_3_ 10703 | 9473 | 8564
25 23808 | 19337 | 16619 | 14764 | 123%5 | 11473 | 10161 | 9192

15 20366 | 16454 | 14122 | 12531 | 113% ;_970? 8582 | 7750 |
: 20 23664 | 19147 | 16454 | 14617 | 13260 | 11256 10056 | 9097
% 22 24866 | 20128 | 17304 | 15376 !' 13054 | 11957 | 10504 | 9587
25 26570 | 21519 | 18509 | 16454 | 14938 | 12800 | 11356 | 10283
15 22436 | 18144 | 15586 | 13840 | 12551 | 10742 | 9507 | 8595
20 26054 | 21098 | 18144 | 16128 14640 | 12851 | 11125 | 10072

> 22 27372 | 22174 | 19076 | 16692 | 15401 | 13210 | 11715 | 10610
! 25 29242 | 23701 | 20398 | 18144 | 18481 | 14145 | 12551 | 11374
15 24506 | 19834 | 7049 | 15149 | 13748 | 11777 | 10433 | 9440
20 28444 | 23050 | 19834 | 17640 | 16020 | 13746 | 12194 | 11048

. 22 | 29879 | 24221 | 20849 | 18547 | 16849 | 14463 | 12836 | 11634 |
25 31914 | 25883 | 22288 | 19834 | 18024 | 15481 | 13746 | 12465

15 26576 | 21542 | 18513 | 16456 | 1de41 | 12812 | 11358 10285

20 30834 | 25001 | 21524 | 19151 | 17400 | 14941 | 13263 12024 |

! 70 22 32386 | 26268 | 22621 | 20132 | 18296 | 15717 | 13957 12675 L
} 25 34586 | 28064 | 24177 | 21524 | 19566 | 16817 | 14941 | 13555




« Bétdng mac 200

Qg4 [KG] « Thép Al, dai $8, 2 nhanh
e h, =h-35cm
Bang II-19
h b | Khoang cach dai a {cm)

(omy of) o) 5 7.5 0 | 125 15 20 25 30

1|2 3 4 5 6 7 8 9 10
| 11 10853 | 8550 | 7176 | 6239, | 5547 | 4576 | 3913 3426
15 | 12959 | 10269 | 8665 | 7571 | 6763 | 5829 | 4855 | 4286 |
| 30 I 20 15226 | 12121 | 10269 | 9005 | 8072 | 6763 | 5869 | 5212 |
|22 | 16053 | 12796 | 10853 | 9527 | 8549 | 7176 | 6239 | 5549

25 | 17224 | 13753 | 11681 | 10269 | 9226 | 7762 | 6763 | 6028

11 1 13221 | 10484 | 8851 | 7737 | 6914 | 5760 | 4973 | 4393

15 ! 15724 | 12528 | 1062t | 9320 | 8360 | 7012 | 6092 | 5415

| 35 20 :_18420 14720 | 12527 | 11025 | 9916 | 8360 | 7298 | 6516
| 22 | 19402 | 15531 | 13221 | 11646 | 10483 | 8851 | 7737 | 6917
| 25 | 20795 | 16668 | 14206 | 12527 | 11287 | 9547 | 8360 | 7168
- 11| 15500 | 12418 | 10526 | 9235 | 8282 | 6945 | 6032 | 5360 |
15 | 18490 | 14786 | 12577 | 11069 | 9956 | 8395 | 7320 | 6545

40 20 | 21614 | 17337 | 14785 | 13045 | 11760 | 9957 | avee | 7820
22 | 20752 | 18226 | 15500 | 13764 | 12417 | 10526 | 9235 | 8285 ;

|25 | 24366 | 19584 | 16731 | 14785 | 13349 | 11333 | 9957 | 8944

11| 17958 | 14352 | 12200 | 10733 | 9649 | 8129 | 7091 | 6328

15 | 21256 | 17045 | 14532 | 12819 | 11553 | 9778 | 85566 | 7674

45 20 | 24808 | 19945 | 17044 | 15065 | 13064 | 11554 | 10154 | 9125

22 | 26101 | 21001 | 17958 | 15883 | 14351 | 12200 | 10733 | 9653

i 265 | 27936 | 22500 | 19256 | 17044 | 15410 | 13118 | 11554 | 10402
| 11 | 20327 | 16286 | 13875 | 122B1 | 11017 | 9313 | 8150 | 7295
! 15 | 24022 | 19303 | 16488 | 14568 | 13150 | 11161 | 9803 | 8804
| 50 | 20 | 28001 | 22553 | 19302 | 17058 | 15448 | 13150 | 11583 | 10429
' 22 | 20451 | 23736 | 20327 | 18001 | 16285 | 13875 | 12231 | 11021
| 25 | 31507 | 25415 | 21781 | 19302 | 17472 | 14903 | 13150 | 11860
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Bang H-19 (tiép theo)

1 2 3 4 5 6 7 8 g | 10

15 | 26788 | 21562 | 18444 | 16317 | 14747 | 42544 | 11040 | 9933

. 20 | 31195 | 25161 | 21560 | 19104 | 17291 | 14747 | 13011 | 11733

22 | 32801 | 26472 | 22696 | 20120 | 18218 | 15550 | 13720 | 13319

25 | 35078 | 28331 | 24306 | 21533 | 1953 | 16689 | 14747 | 13319
15 | 20554 | 23820 | 20400 | 18066 | 16344 | 13927 | 12277 | 11063
" 20 | 36150 | 27768 | 23818 | 21124 | 19135 | 16344 | 14439 | 13037

22 | 36150 | 20207 | 25064 | 22238 | 2015 | 17225 | 15227 | 13757

25 | 38649 | 31247 | 26831 | 23818 | 21595 | 18474 | 16344 | 14777

15 | 32320 | 26079 | 22355 | 19816 | 17941 | 15310 | 13514 | 12192

o |20 | 37583 | 30376 | 26077 | 23144 20079 | 17941 | 15867 | 14341
22 | 39500 | 31942 | 27433 | 24357 ' 2208 | 18900 | 16725 | 15124

{ 25 | 42219 | 34162 | 29355 | 26077 | 23656 | 20259 | 17941 | 16235

15 | 35085 | 28337 | 24311 | 21565 | 22823 | 19538 17206 | 15646

" 20 | 40776 | 32984 | 28335 | 25164 | 22823 | 19538 | 17296 | 15646

22 | 42850 | 34677 | 20801 | 26475 | 24020 | 20575 | 18223 | 16492
25 | 45700 | 37078 | 31880 | 28335 | 25718 | 22045 ,_Fwsés- 17603

¢ B&tong mac 200
Qg [KG] o Thép Al dai §10
* h, = h-35m
Bang li-20
h b Khoang cach dai a {cm)
(cm) | m | g 7.5 10 125 | 15 20 25 30 |
L 2 3 4 5 6 7 8 | 9 | 10

15 | 20646 | 23713 | 20176 | 17763 | 598 | 13480 | 11773 _!__frrqéjlg |
20 | 34648 | 27797 | 23713 | 20026 | 18869 | 15981 | 14010 | 12855 |
T2 | sear0 | 20285 | 25002 220'}_8__ | 19921 | 16892 | 14825 | 13299 |

25 | 30055 | 31305 | 26829 | 23713 | 21413 | 19184 | 15981 | 14354

15 | 33123 | 26552 | 22635 | 19961 | 17988 | 15218 | 13328 | 11932

20 | 38663 | 31075 | 26552 | 23465 | 21187 | 17988 | 15805 | 14194

% 22 | 40881 | 32723 | 21979 | 24741 | 23 18997 | 16708 | 15018
25 | 43543 | 35060 | 30003 | 26552 | 24004 | 20428 | 17988 | 16186




Bang 11-20 (tiép thec)

T i

12 3 4 5 5 | 7 8 s | 10
| 15 ! 36599 | 29300 | 25093 | 22160 | 19995 | 16YS6 | 14883 | 13352
e |2 42677 | 34353 | 29390 | 26004 | 23504 | 19995 | 17601 | 15833
j 22 | 44891 | 36160 | 30955 @ 27404 | 24783 21102 | 18591 | 16737
| 25 48031 | 38724 | 33177 | 29350 | 26596 | 22762 19995 | 18019
| 15 | 40076 | 32029 | 27551 | 24359 | 22003 | 18695 | 16438 | 14771
o5 2 ____igggg_n_§7630_! 32229 | 28543 | 26822 | 22003 | 19396 | 17472 |
|2 4002 | osson | g% | aooer. | 27214 | 23208 | 20474 | 1456
i 25 | 52520 | 42389 | 36350 | 32220 | 29187 | 24917 | 22003 | 19851
| 15 | 43553 | 35068 | 30010 | 26558 | 24010 | 20433 | 17992 | 16190 |
20 | 50708 | 40908 | 35068 ' 31082 | 28140 | 24010 | 21191 | 19110
0 | 22 53312 | 43036 | 36910 i 32730 | 29645 | 25313 | 22357 | 20174 |
25 | 57008 [ 46054 | 39524 j 35068 | 31779 | 27161 | 24010 | 21683
» Bétong mac 200
Qg [kG] « Thép Al, dai ¢8, 2 nhanh
» h, = h-6cm
Bang N-21
h b | Khodng cach dai a (cm)
em) | (em) t 75 10 12,5 15 20 25 30 |
1 | 2 3 4 5 | B 7 8 9 10
11 4010 | 3100 | 2557 | 2186 | 1913 | 1528 | 1267 | 1073
15 | 4843 | 3821 | 3178 | 2739 | 2414 | 1960 | 1649 | 1421
20 18 i 5396 | 4729 | 3574 | 3093 | 2739 | 2241 | 1901 1649
20 | 5739 | 4563 | 3821 | 3314 | 2940 | 2414 | 2056 | 1793
11 | 5783 | 4547 | 3810 | 3307 | 2936 2415 | 2060 | 1797
15 6913 | 5534 | 4662 | 4066 | 3627 | 3000 | 2588 | 2278
; 18 | 7663 | 6156 5140 4548 4066 3390 2929 | 2588
J £ 20 8120 | 6542 | 5534 | 4847 | 4330 | 3627 | 3140 | 2782
22 8573 | 6909 | 5852 | 5131 | 4590 | 3851 | 3341 | 2965
’ 25 9201 | 7429 | 6303 | 5534 | 4967 | 4171 | 3627 | 3226
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Bang H-21 (tiép theo)

68

1 2 3 4 5 6 7 8 8 10
" 7555 5994 5063 4428 3880 3301 2852 2521
15 8982 7248 .6146 5394 4839 4059 3528 3135
30 20 10519 8521 57248 6380 5739 4839 4224 3771
22 11079 8984 7649 6379 6066 5123 4478 4003
25 11873 9643 8219 7248 6531 5525 4839 4332
11 9328 7441 6317 5549 4983 4188 3645 3244
15 11052 8962 7630 6721 6051 5108 4466 3992
35 20 12909 10500 8962 7913 7138 6051 5308 | 4761
22 13586 11060 9448 8346 7534 6394 6615 5041
25 14546 11855 10136 8962 8096 68;0 6051 5438
11 11100 8888 7570 6670 6006 5074 4438 3968
15 13122 10676 9114 8049 7263 6158 5405 4949
40 20 15299 12479 10676 0446 | 8538 | 7263_ 6393 5750
22 16093 13136 11245 9954 | 9002 B 7664 6753 6079
25 17218 14068 12052 10676 | 9681 8235° 7263 65544
11 12873 10336 8823 7791 7030 5960 | 5230 4691
15 15182 12390 10599 9377 8474 7208 6343 5706
]5 45 20 17689 14453 12390 10979 | 9937 8474 7476 S740
- 22 18599 15212 13043 11582 | 10468 8936 7888 7116
25 19890 16281 13968 12380 11-22'5 ! -955-0 K 8474 7651
11 14645 11783 10077 8912 8053 6846 5 6023 £415
15 17262 14104 | "12083 | 10704 | 9686 8258 7283 €563
50 20 20079 16437 | 14104 | 12511 | 11336 9686 8560 B 7729 |
22 21106 17288 | 14840 13170 | 11937 1020'7 1 9026 8154 i
25 22562 18493 15675 14104 | 12790 Xl 10945 | 9686 8757
16 19331 15816 13568 12032 | 10890 9307 | 8221 7419
20 22468 18476 16818 14044 | 12736 10898 9644 ESEIE B
N 22 23612 19363 | 16638 14?73_| 13405 11478 | 1(3183 | 91_93,
25 25234 207;06 17801 15818 | 14354 12300 l 10898 5863



Bang II-21 (tiép theo)
o1 | 2 3 4 5 . 6 | 7 8 | 9 | 10
| 15 | 21401 | 17532 | 15052 | 13359 | 12110 | 10357 | 9160 | 8277
" o _ 20 | 24850 | 20308 | 17352 | 15578 | 14135 | 12110 | 10728 | o708
| - 22 | 26119 | 21439 | 18435 | 16386 | 14873 | 12749 | 11300 | 10230
| |25 | 27906 | 22918 | 19716 | 17532 | 15919 | 13655 | 12110 | 10970 |
| 15 | 23471 | 18989 | 16317 | 14494 | 13149 | 11259 | 9970 | 9018
l s 20 ! 27249 | 22074 | 18989 | 168{?4 15335 | 13148 : _116_60_ 10580 |
| 22 . 20626 | 23198 | 19962 | 17754 | 16125 | 13038 | 12285 | 11122 |
' 25 | 30578 | 24792 | 21343 | 18989 | 17252 | 14813 | 13148 | 11919
; 15 | 25541 | 20679 | 17781 | 15803 | 14344 | 12204 | 10896 | 9863
i . 20 | 29639 | 24025 | 20679 | 18395 | 16710 | 14343 12729 | 11536
| 22 | 31132 | 252444 | 21735 | 19340 | 17572 | 15090 | 13396 | 12145
;I |25 | 33250 | 26973 | 23232 ] 20679 | 18795 | 16149 | 14343 | 13010
« Bétong mac 200
Qg [kG] « Thép Al, dai $8, 2 nhanh
e h,=h-6cm
Bang iI-22
1‘ h b i Khoang cach dai a (cm)
L(Cm) e Y 75 10 12,5 15 20 25 30
L 2 | 3 4 5 6 7 8 9 10
" 11 | 0669 | 7583 | 6339 | 5490 | 4863 | 3984 | 3384 | 12942
i __ 15 | 11576 | 9163 | 7706 | 6712 | 5078 | 4040 | 4246 | 3726
| 30 20 | 13620 | 10844 | 9163 | 8015 7168 | 5978 | 5166 | 4568
| 22 | 14378 | 11458 | oeo3 | 8480 | 7601 | 6353 | 5503 | 4874
1 ; 25 | 15439 | 12327 | 10446 | 9163 | 8215 | 6886 | 5978 | 5308
| 11| 12037 | 9517 | 8013 | 6988 | 6231 | 5168 | 4443 | 3909
| 15 | 14342 | 11428 | 9668 | 8466 | 7580 | 6335 | 5486 | 4859
35 | 20 | 16823 | 13460 | 11428 | 10041 | 9017 | 7580 | 6599 | 5875
| 3' 22 | 17727 | 14201 | 12069 | 10614 | 9541 | 8033 | 7005 | 6246
| 25 | 10010 | 15251 | 12078 | 11428 | 10283 | 8676 | 7580 | 6757




Bang 11-22 (tiép theo)

1 2 3 4 5 6 7 8 s | 10
11 | 14406 | 11451 | o688 | sase | 7598 | 6353 | 5502 | 4877
15 | 17107 | 13693 | 11620 | 10221 o8t | 7723 | 6727 | 5ot
40 20 | 20017 | 16076 | 13693 | 12067 | 10886 | 9181 | 8032 | 7183
22 | 21077 | 16944 | 14444 | 12739 | 1480 | o713 | 8507 | 7617
.I 25 | 22580 | 18175 | 15511 | 13603 | 12351 | 10468 | 9181 | 8233
11 | 16774 | 13385 | 11363 | 9984 | 8966 | 7537 | €562 | 5844
15 | 19873 | 15958 | 13501 | 11976 | 10783 | 9109 | 7968 | 7124
45 20 | 23211 | 18691 | 15058 | 14003 | 12716 | 10783 | 9464 8491
22 | 24427 | 19687 | 16820 | 14864 | 13420 | 11363 | 10008 | 8989
25 | 26151 | 21009 | 18043 | 15958 | 1448 | 12258 | 10783 | 9694
11 | 19143 | 15319 | 13038 | 11482 | 10333 | 8721 | 7621 | 6811
15 | 22630 | 18223 | 15553 | 13730 | 1238 | 10496 | 9208 | 257
50 20 | 26404 | 21036 | 18223 | 16119 | 4565 | 12385 | 10897 | 9799
| 22 | 27776 | 22430 | 19196 | 16989 i'_15;6'0 | 13073 | 11512 | 10360
| 25 | 20722 | 24023 | 20576 | 18223 | 1648 | 14049 | 12358 | 11157
15 | 25405 | 20488 | 17514 | 15485 | 1335 | 11884 | 10449 | 9389
20 | 20598 | 23023 | 20488 | 18144 | 16414 | 13986 12329 | 11106
> 2 | 31126 | 25173 | 21571 | 19114 | 17009 | 14753 13015 | 11732
25 | 33292 | 26978 | 23108 | 20488 | 18554 | 15839 | 13986 | 12619
15 | 28171 | 22753 | 19476 | 17230 | 1588 | 13271 | 11689 | 10522
20 | 32792 | 26638 | 22753 | 20171 | 18264 J”15588 | 13762 | 12414
> 22 | aaars | 27916 | 23047 | 21239 | fo2% | 16433 | 14518 | 13103
25 | 36863 | 20871 | 25641 | 22753 | 20621 | 17630 | 15588 | 14081 |
15 | 30937 | 24950 | 21377 | 18941 | 17142 | 14618 | 12895 | 11627
20 | 35086 | 20072 | 24948 | 22134 | 2008 —qu_@_ 15153 | 13689
® 22 | 37825 | 30574 | 26248 | 23208 | 21119 | 18062 | 15976 | 14441
25 | 40434 | 32705 | 28093 | 24948 | 2625 | 19367 | 17143 | 15506
15 | 33703 | 27206 | 23333 | 20690 | 18739 | 16001 | 14132 | 12767
20 | 30179 | 31680 | 27206 | 24154 | 21901 | 18730 | 16582 | 14994
& 22 | 41175 | 33310 | 28817 | 25416 | 23083 | 19737 | 17474 | 15808
25 | 44005 | 35620 | 30618 | 27206, 24687 | 21152 | 18739 | 16964
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* B&tdng mac 200

o Qg [kG] « Thép Al. dai $10, 2 nhanh
s h,=h-8cm
Bang i[-23
o A 5 Khoang cich dai.a (cm)
| fem) ) (em) 5 75 10 12,5 15 0 | 2 30
o 11 | 23513 | 18705 | 15839 | 13884 | 12440 | 10413 | 9030 | 8009
15 | 27908 | 22233 18896 | 16619 /| 14930 | 12580 | 10971 | o782
so | 20 | 32641 | 26085 | 22233 | 19604 | 17663 | 14939 | 13080 | 11708 |
22 | 34365 | 27488 | 23448 | 20691 | 18656 | 15799 | 13849 | 12410
| 25 | 36811 | 19479 | 2517t | 22233 | 20063 | 17018 | 14939 | 13405
- 16 | 31385 | 25062 | 21347 | 18812 | 16940 | 14313 | 12520 | 11197
20 | 36655 | 20352 | 25062 | 22134 | 19974 | 16940 | 14870 | 13342
0 2 | 38576 | 30015 | 26416 | 23346 | 21070 | 17897 | 15726 | 14123
| 25 | 41299 | 33132 | 28335 | 25062 | 22646 | 19254 | 16940 | 15232 |
} 15 | 34861 | 27892 | 23798 | 21004 | 18941 | 16046 | 14070 | 12612
! 20 | 40670 | 32619 | 27802 | 24666 | 22284 | 18941 | 16659 | 14976
| o 22 | 42786 | 34342 | 29383 | 25099 | 23502 | 19996 | 17603 | 15837
25 | 45787 | 36785 | 31498 | 27892 | 25229 | 21491 | 18941 | 17058
| 16 | 38338 | 30810 | 26322 | 23260 | 20999 | 17826 | 15660 | 14061
| B
| 20 | 44684 | 35091 | 30810 | 27273 | 24663 | 20999 | 18498 | 16652
\ ” 22 | 46996 | 37879 | 32445 | 28736 | 25998 | 22156 | 19532 | 17596
i 25 | 50276 | 40557 | 34763 | 30810 | 27891 | 23795 | 20089 | 18935
" 15 | 41814 | 33648 | 28780 | 25458 | 23006 | 19564 | 17215 | 15481
20 | 48699 | 39260 | 33648 | 20812 | 26981 | 23006 | 20294 | 18291
" 22 | 51207 | 41317 | 35422 | 31309 | 28429 | 24260 | 21415 | 19315
25 | 54764 | 44221 | 37937 | 33648 | 30483 | 26039 | 23006 | 20767




I.3. CAU TAO COT, COT NEN TRUNG TAM - LECH TAM

11.3.1. Chon kich thudc cot

CoHt hai nhanh

, —-r W TR T
| H
0 ]
— — __é;‘__ ____._!_..._..:
| 7 |

s
|
=

- Cot chiu nén trung tam thudng dung tiét dién vudng. Cau kién chiu ép léch tam thudng co
tigt dién chir nhat, chir T, chir | va vong khuyén.

- Tiét dién chir nhat, chir | hay dung & nha khung nhiéu tang va 1 tang, trong dd ti&t dién
chit | ding cho céu kién |13p ghép. Cot tiét dién chiy nhat thudng ¢b chi sé canhh’b = 1,5 + 3.
b 18y bdi s6 5cm, h 18y bdi s6 5¢cm khi h < 80cm va boi s 10cm khi h > 80. Tranh chon tigt
dién d& cot qua thanh manh, théng thudng chon Lo/b* 30 val/h ¥ 25 (L, - chigu dai tinh
toan ct). : .

-
N
®.

[1.3.2. Quy dinh bd tri c6t thép doc thép dai,ldp bae v&, khoang cach cdt thép va
dudng kinh ¢ot thép

4
? =%

oL : 5
e ] ]

8 &
LA
1allalle

— a £ 20 khi d; ¢12-20

| a2 25 khi dy>620
a, 2 50 cdt d6 duing. 3

31[ . L 3 ¢ 30 khi d,> §32
a4 2.5 vad,cot 68 ndm

L Véicit ding thép hinh a # 50 mmn

Hinh 1i-43



=

4_}'

] - N&i thép doc bang ndi chéng : !
i ihép cb d <32 khdng nén ndi han

thép ¢4 d »32 nén ndi hén.

Ly

] | /‘_JY\ "_“L déc 1:6

( ¢ # b {canh nhd nhat)

L c # 500 va p 15d,véi khung c8t han

¢ # 20d,(d,: dlidng kinh c6t doc nhe nhat)

Pai trong doan néi chong vdi ¢ €10d,

| 1 MAT CAT 1-1

4= a hﬁ

dy 96410
—[ 6,4 0.250,

d (:Budng kinh odt doc idn nhat

vt-

Hinh iI-44

Ly tra bang -9,
- C8t nén trung tdm, nén léch tam, vdi e, < 0,2H,, Ly = 25d,4 (B150) Ly = 20d, {B200).
- Cét nén léch tam, vdi e, = 0,20, '
Ly = 35d4 (B150. Ly = 30d, (B < 200)
d, - dudng kinh cdt doc 16n nhat
Chd thich:,
Dat cét thép chiu lue trong cot:

- b < 400 b tri 2 thép chiu lue

- b > 400 dat thep chiu luc cach nhau * 400

b - bé réng ¢t



Chu y:

1. Khi tinh toan néu tinh ra dién tich thép qua nhd trong thist k& van phai dam bdo quy dinh
V€ Cau tao: ham iugng cdt thép {6i thiéu tra bang 1-117.

2. Cof co canh ngdn b 2 250 thép doc dat ¢16, trudng hop cit chiu t3i trong ndng co thé dat
thép doc ¢40 (mdi ndi phéi han). B6i vai nhilmg thanh dan b thé dat thép doc gidm xubng ¢10.

3. Dat thép doc phai dam bao u ¥ 3%. Trutng hop dic bist u > 3% nhét thiét dai phai han
voi ¢t doc va khodng cach dai + 10d (d - duing kinh thép doc nhd nhat} hodc dung dai xodn oc

(xermn hinh dudi).

4. Truong hgp cot Idp ghép (duc oot trong nha may), lop bde vé cot thép a dugc gidmy 5mm

nhung < 20mm. Khi ¢6t chiu anh hudng hoi axit, h

thém < 10mm.
a) b}
20-30 20-30 20-30 20-30
+ )

BERG

;_#500 | #500 |

c} d)
u> 3% han diém Les > 8-13%

dai v&i thép doc

S =
e 1

Y ek NS NN
150 £50 50 £50
COT DUNG THEP HINH

MAT CAT 1-1

~1
Ja

oi nudc man, khoi, do m cao a phai tang

E

= ot doc £ 0.5%F
161 16ng F, o6t doc lam
viéc va 1iét dién tuong
duang cda cdt xodn
6c ¢ 15% Fldi et

|

%

b

—

~

=] Mat san

- —

e Y t

{i

— —

.

ji d; $12+ G40

-

e

L T_)[_ 0.2DLva <80

=" 2]

=

: $6-¢8

= 1

o]

L

—_—

_:i Tt dién tuang duong clis
R el cét xoan 8¢ £ 25% F, c51
f ":‘i doc lam viéc
A el

e

e

ey .

COT DUNG DAl XOAN OC

Hinh 11-45



1.2.3. Quy dinh vi tri ndi chdng cét thép doc
a) - b)

o) d) 8)

2
=
H<?Z5m

LH o L .
g B =5
Las

e g i

—.
-
J
=
—
—

H> 28m

"

1 Ln |_
ey
Lﬂi Ln[

H&25m
H>25m
— m——— 1 ar—hau -'_"‘-_'_"'“_-_"*

r T
Hinh I-46
Boan Ly dugce tra bang 1-9 véi cot dung thép Al, All - Ly [dy nhu sau:
. Caot d8 béténg mac 150, 6t chiu nén trung tam va léch tam véi e, < 0,2hc,,-LH = 25d khi ¢ot
d8 bétong mac 200.
- Cot léch tam 16n véi e, > 0,2h,, Ly = 35d v&i cdt 48 bétdng 150 va Ly = 30d vai cét a8
bétdng mac 200.
d - guaing kinh ¢t doc 1én nhat
S&'vj tri néi thép:

S8 vi tri ndi thép phu thudc vao s6 thép doc & mét canh cot.
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— 5. 8 thanh - 2 vi tri néi

—

:,4 thanh - 1 wi tri ndi

e — . > & thanh - 3 vi i ndi

Hinh 11-47
3]: O
3 .
~ II l A
|
R '
3 ( \ Khoang céach mdi ndi
2l
|
,L — Hinh ii-48

1
Chua y:

1. Trong trudng hop cét chiu nén trung tam va cét nén éch tam nhd (e, < 0,2h,) dU thép &
1 canh cét 1a bao nhiéu thi thép doc cot ¢ling chi ni & mét vi i

2. Trudng nop cbt chiu nén léch tam 1dn (e, > C2h,) phai tuan theo quy dinh ndi thép
(hinh 11-47, 11-48).

N
Trong dé: '
M - mbdmen;
N-luc doc;

he - chiéu cao tinh toan tiét dién cot

3. C8t doc cdt duge ndi bang han, cho phép néi thép d mot vi tri, bat k& cot chiu iufc nhu
thé nao. "
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I1.3.4. Guy dinh dat thép d cot lién kst vd; tudng gach da

7
1

- . 220,
8 o 110)_, {10
| 3
]' 26:0500 . /,/? -
| : 87 T 1 ¢
y 7 | I8 W7\ =
////W/Z/ﬂ 1///,7// 4_',&- q F 7 ////// jw
[ 2 @6:a500 =
J'dCO‘ b 400' - g 2? gl
7
c) ' d) 400 b 400
' asasoo e
| ?_ aSuaC" =
% | I :
 /m, ///H _ %/ ///% -
O éf ///x// 074 ]
__©6:0500 — L ;’é? slrcitn g
] s B
L400] b | aco ////// %}
noel
o) ’ |20 |
i == ] ==
TTrIir l T T 1]
IL 1 I i
J L I
I i ] ol
i = #60500
| | v ¥ 1 {1
1 T =
I A ‘ T T [ (1
|  § { |
T_I 1 I I |
[ 40 b | 400 { Hinh 11-49

Cha y:

1. Nhimg hinh trén trinh bay co tinh chit nguyén tic lién két tuong vai cot. Trong thigt k& tuy
theo vi tri tugng ddi tudng vai cot 38 Gat thép lién k&t Yéu cdu dam bdo mdi mét lién két cot vai
tuang 220: 1 thanh ¢6 tudng 335 va tudng 450: 2 thanh, tudng 565: 3 thanh.

2. Nha 13p bing panen fudng duoc lién két vai cdt bing sat ban hodc sat rau han vai nhau.
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I.3.5. Chi din dit thép cho vai cot

a) “ b
I .
' il
| 4215 1
== _
1 -
] 1
| s {100y_| I’ <100
c)
2 17
. Vai cot 68 d3 vi kéo, dam, dam cau truc. Dam §d
! . tai ché hodc ip ghép. Dam &8 tai chd:
g i h, = h +50mm va hy € 1/3h,. V&i dam cau truc;
! || Khi Q <51tan —» hy = 300
attso g Z Khi Q < 15t4n - hy > 400
‘ — Khi Q 2 15180 - b, > 500
T Q - slc nang clia can truc
d) e}

{ — Néu Q<m.Rpbh, +M.1gYfz -
: h,>2.5¢, thi dlign tich 461 dign
I thép ngang cdu tao £ 0.00Zbh,
¢
' _ Cét dai
dat ngang J
A .
o é’i
Am— —
i

tdguyt tron

Hinks )-50



i.4. CAU TAO KHUNG

Bang ii-24
_ ! Khung
Dang dam khung - Chi thich
. ‘ Mt nhlp Nhiéu nhip
1 1
: ——— . v
Thang { L [12 16)
Gay ‘ 1 1) 1) L
Khéng thanh kéo 5 _SJL E_E;L
- Mé&t nhip =
1 1 1 1
. , — L —-—L
Cé thanh kéo | [16 20} [16 24}
con | L L L
gKh’ thanh ke [1 1]'— | [1 1]
ong thanh kéo —— —-— 4 Lo L i
° R 18 30 Nhidu nhip
(J__L L [_L_LJL
3G 40

II.4.1. CHon so bd chidu cao tiét dign dam khung

Co thanh kéo

Kich thudc:

- Dam khung co tiét dién b x h, b =

idp ghép co thé idy bang 1/15L,

(113 x 1/2)h. Chiéu cao h cla dam khung toan khéi va

- Kich thudc tiét dién cot 18y bang bdi s8 ca 50mm. b cdt = b dam khung.

I1.4.2. Quy dinh ciu tao cho mit khung va dam khung gy

11.4.2.1. Céu tao vit

Khung c6 nhip 18n, ¢hit tai trong néng cin cau tao vt d& ting cudng dd cing cho mat khung

KHI tge. < 1/8 CHO PHEP TINH DAM KHUNG THANG

L

Hinh i-51

’f
-

Hinh 11-52
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11.4.2.2. Quy dinh céu tao mat khung

1. M3t khung tang trén cing

Cau tao mat khung phy thude vao tr sd eh. &, = M/N

a) THEP COT KEO DEN MAT TREN ' b
DAM VAZ 25d KE TU DAY DAM Fa
. -

450X(5d ] '
DN EL (
=154 TAT CA NHUNG THANH THEP el

CHIU KEOQ C)_D)&M KHUNG PEY 2 6 THEP & VUT
S h PHAI NEO VAO COT MOT BUOC LAY BANG
DOAN la . KHi THEP COT DAY, &6 LUONG THEP
THEP DAM KHUNG NEO VAO BOC D) VAG GO
COT THEO NET DUT

la

Hinh 1-53: Céu tao mét khung hi “;\—0 <0.25

a

JE =1 b)EL

PN

15d

NHUCDVA € 2 THANH

Bl KHO! MEP DUCH DAM 3
i KHUNG MOT DOAN € 30D U

30d

Hinh I1-54: Cau tao mét khung khi 0,25 < ":]—0 <05

THEP COT DI BEN MAT TREN DAM
a) KHUNG VA PHAI CO [T NHAT HA
THANH Bt VAO DAM KHUNG .
NHIMNG THANH NAY TAN DUNG
CrIU MO MEN GO

TN
[| 141129 TAT CA THEP CHIU KEO
& DAM KHUNG PHAI DI
KHOI MEP DUGI DAM

KHUNG MOT POAN ¢ 30d

20y

Hink 11-55: C&u tao mét khung khi fh- 505

Chu thich:

- Trong trudng hop 1 va 2: d&m khung thang, thép & dam khung uGn neo vao cdt vai r = 5d.
N&U d&dm khung xién véi d6 déc i > 5%: r = 15d.
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- Chigu dai cac doan L,, L,y xem chd thich hinh 1i-56.

2. Cau tao mét khung & tang trung gian

a) z .50 oy
1 I
| —r MAT COT BIEN
T 5 3
AL S

VLN

..‘
7
A
... |
b
\\
——14
—H

«{f—i| - TAT CA THEP CHIU KEO DEU PHAI NEO —]
E‘L! | VAO COT MOT DOAN L4 30d !
3 == - CO THE KEC THEP & DAM NEO XUGNG — ; -
=1 : g . insivipnigd s MAT COT GiUA
NOI V(i THEP COT KET HOP CHIU MOMEN
coT
Hinh i-56

Chil thich: Khi dat thep tai nhimg mét khung nén dua vao bidu d6 mdmen Jé cat thép, song
trong moi truGng hgp G méi mat cat sé thép & ddm khung di vao ot cing nhu & cét di vao ddm
khong dugc cat di qua 2 thanh (xem hinh 11-55).

I1.4.3. C3u tao ddm khung gay
S =h.ig(3/80) |

i
[ S2 . si2

o 2L -4%!.{“‘.«! IS
o A A4
= /"‘““‘i! ..E"
X e
[ P ~Fa, \\Fa
VUNG KEO
Hinh il-57

- T8ng ndi luc trong cac thanh ¢at ngang chiéu 1én dudng phan giac géc o (ZRa.fg.cosB) bd
tri trong doan S khéng dugc nhd han P, hodc P,. Khi thép chiu kéo dugc neo day dud trong ving
nén thi khdng phai dat day dai & doan nay (S).

- Dam khung gay ma géc I6m ném trong viing kéo cd cbt doc giao nhau phai ¢ thép ngang
(dai) da chiu:

a) Hop luc trong cac thanh cét doc chiu kéo khéng neo trong viing chiu nén:

Py = 2Ra.Faq.cos{a/2)
b) 35% hop |uc trong 14t ca cac thanh cdt doc chiu kéo:
P, = 0.7Ra.Fa.cos(«/2)
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R [ ésOd
VNG NEN m
[ s S0 M~

VUNGKEQ  pinh 1158 -

- Hinh trén thép chiu kéo di khdi gbc 18m mét doan = 30d va duge nec vao vung nén.
- Hinh gdc a < 160° thép chiu kéo khong duge dat fién tuc phdl dit giao nhau.

VUNG NEN

. az160°
VUNG KEO

Hinh 11-59

- Khi gbc a = 160° cho phép thép gia va thép chiu luc dilién tuc.

Chi thich: Néu gbc 16m nadm & viing nén thi thép doc & viing nén van phai dat giao nhau.

2084 o 20¢
(\;\\
/ GIN QUYET MGi NO

KHITHEP QUA DA

SO LUONG TREP DUQC LAY BANG
SO THEF KED DAl TO VUNG
KED HOAC NEN

Hinh #i-60

- Dt thép cho trudng hgp gbc 1m duge mé rong

o< 160 L¢

Hinh 5i-61
- Khi ban cé chiéu day h < 12em thép doc ¢o ¢ < 12 cho phép khdng dat thép dai goc 18m.
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1
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KEQ
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Hinh I-62; D3t thép cho dam khi goc 1dm & ving nén

11.4.4. Chi dan dit thép cho khung

i1.4.4.1. Khung mdgt téng

5

|

Hinh H-63: Chi dén dat thép khung mot ting
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H| 4&16
=] [
824 || 8020 il ia;m
400 s ME 500
It agns L]l 832G iy || |} 8720 1] 8816
= L & o H- 14
(=3 L o) o AN -
K H "
i
|agzs 4026
4 | || oed |
T1l506 P24 il 500
1 a20 ' it Tl 4@=20
e 1 e
2000 | a |FH 1
=——0 < I ) M—
802 18322 B2 1
| | 1800 — |_ —— 1 { lisoo
1] 50 [ 850 F]
—| 8@22 | B@22
[T SAN TANG HAM 12025 11225 N
L
-‘ ’_| L rI _\_‘
| ] j
| L1 | L2 3 L1 |

Hinh l-64: COt thép frong khung nhé nhiéu tang o0 toan khdi
I.4.5. Quy dinh dat thép & cét khung dé lién két vai tudng gach da
- Chi tiét lien két cot véi tudng gach da dudc 18y theo phéan cdu tao cot (xem trang 77).
- D8I v8i nha diing khung chiu iue, tudng tf mang (ngan che}, cot khung phai dat thép lién
k&t vdi tudng (hinh 11-65).

e
]
M \\ ]} 525 l/-;-25
€ RNAR d 1 &
- el P LIEN KET (o] N
/m/ /,/ ig] g ‘ THEP IEM;EE ;L:TV | TLEING
1 1 | T_ |f <
- Z J ol |
// | = /j Lo
g
5 A R LA
| /q
P
r /e

Hinh 1i-65
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i1.5. CAU TAO MONG

[1.5.1. Mdng cing

_gy._
s T b) 2
A se-100 — —
— T . EEEEI Bagv.a( T
LY [ ) e we ] O] B[ ’
bl QJ-E%% ' q K
q \ } |
C =! . - :
| | ¢ | b o }
o ‘ > 0 | o \
& i I : [WEEEEEE WL T
N R IR ‘ ‘ 'r i
! | e | ) "__C__’i
' 5 |
L s
Hinh ii-66

S0 dung mong clng trong trudng hop Ung sudt kéo va (ng suat cét khéng phét sinh trong
mdng, ho&c néu ¢ thi cing rat nhd, cé thé bd qua dugc, cdu tao moéng phu thudc vao tri 6 gée a
{gbc phan bd ap luc cda vat liéu iam mong tgo = o/H). Tri $6 o 18y theo bang 11-25 va (1-26 Cau tac
méng ¢{ing cdn cb thé dua vao gid tri cla ti s8 gitia chidu cao va chidu réng bac (bang 1-27).

11.5.1.1. Tra gid tri goc o cho mong bétdong

Bang lI-25
i . e Hoea :
! Ap e truyén Ién dat | M Trisd o tiéu chuan
| do tai trong tinh toan bétgﬁg Maéng bing Méng dan
2
| (kG/em) cotg ot lgaH || alt cotgaH tgo:H " |
T
<15 > 100 1,35 014 | 36°30 15 0,67 33930 |
| 51,5 > 100 1.5 0.67 ‘ 33°30" 1,65 0,61 31°13 ‘
| <15 <100 15 0,67 ‘ 33°30" 1,65 0,61 31°13" ‘
- >1,5 <100 1,75 057 | 29%4 2.00 0,50 26°30° |
11.5.1.2. Tra gia tri goc o cho mdng da hdc va béténg da hdc
Bang -26
Ap hie truyén lén dat do tai Mac vita hosc H H H
; t t
| trong tinh toan (kG/em?) méac bétong cogta g «
<2 . 50-100 1,25 0,80 3830
b |
, <2 10-35 1,50 0,67 33°30"
<2 4 1,75 . 0,57 29°%44'
E >2 50 - 100 1,50 0,67 33°30°
? >2 10-35 1,75 0,57 29°44'
.! o) 1
L >2 4 2,00 0.50 26°30
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11.5.1.3. Tra gid tri t/ sO giifa chiéu cao va chiéu rong bic

Bang I1-27
Mac viia Ap Iuc truyén ién dat do fai trong Ap luc truyén J&n dat do i trang
hay tinh toan, kGiem? Mac viia tinh toan, kGfem?
. - na
bétdng 652 c>2 ..y - c<?2 a=2
béténg ;
Mong da hac Méng 1a nhiing bldc bétdng
50 - 100 1,25 1,50 : 50 1.0 . 1.1
10-35 | 150 . 1,75 100 | 1,1 1,2
4 1,75 2,00 75 1,2 1,3
' oy b~
Cong thac tinh: H =—b1=i
2tga  igo

2)

'-]50

T

.
T YT "““I
Le o iy faate =3

tl’ “.‘50 250 | & 250

—t

gl

f
LQAT BEN HAT TRUNG BE TONG GACH V(I TRON v
TUCH NUOC DAM KT VUATAM BOP MAC 235,
- TRUONG HOP THIEY GACH VO
DUNG BE TONG DA DAM MAC 50

Hinh 167

i.5.2.1. Mong ciing

Mdng béténg dudc 6t bang bétdng gach v& hosc béléng 44 ddm & nhing nai Am udt va 16t
bang cat & noi khé rao.

i1.5.2.2. Mong mém

Mong bétdng cét thép (méng don ciing nhu mdng bang) duds 16t bang béidng gach wd hay
bétdng d4 dam.

11.5.3. Quy dinh kich thuéc mong, bb tri ¢St thép i6p bao vé ¢St thép cho méng don d&
tai ché va lap ghép '

11.5.3.1a. Mdng d4t bac

- SCr'dung moéng mém khi tai trong truyén 1&n méng in, nén @&t khong dong Géu, trong
méng xuéat hién (ng sudt kéo va ing suét cat.
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a) b) |
s B i
SRS 35 ST —— - P

P - HZ 350-1 83AY | o2u=n #I0U < DALY
Fi AR B
-, L I,
CHI CAN 2 BA |
‘ !
| ==
_ g [ T
| T
(3] _— p—
= * ' § [rriiFiiii]
I ;
c) ] Hz 850 3 BAC
I so-w[Tles0 , . .
N CAT THEP MONG DUNG LUCI
L AL HAN HOAG LUGI BUCC THEP
| AL All VO] $£10,KHOANG
CACH THEP #200 VA ¢100
1| | &
Y ;
2540 = ] 5 o
183 8
~* I =l =
U i
|— Ll staT s "J
. ]
] b | -
504 * -~ 58]
L g (LGP BAO VE) : 3 =30mmKHI CO LOP LOT BETONG MONG

a =70mm KHI DE MONG KHONG CO LOP BETONG LGT

Hinh 1I-68

- Méng bac: dién tich day va chiéu cao mong
do tinh toan, mat bang day méng hinh vudng khi
tai trong tac dung trung tdm va hinh chir nhat véi

§=?+1,35 {a - canh dai; b - canh ngan). Khi {ai

trong léch tam trong moi trudng hop khong dugc

chon—a~>3.
" b

~ 86 lugng bac phu thudc vao H, cach bd tr
bac xem bang [1-28. Kich thudc d& méng 1dy boi
sG 100. Chigu réng béc Iy, bdi s6 50 trir bac trén,
chiéu cao bac 1y boi s6 100mm.

Hinh lI-69

- Chiéu cao toan bd H dudce chen sao cho trong moéng khong can dat cot dai, cét xién dudi ap
iuc cot nhimg (ng lue nén chinh di vao trong méng hoo vdi phuong thdng ditng géc 45°. Can ¢l

vao diéu kién dé quyét dinh kich thudc cac bac trén cla mong.

-
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Bang I-28. 56 b‘éc, chiéu cao ctia biac méng phu thudc vio chiéu cao toan bé méng

Chiéu tao toan bd méng (H) S6 iugng bac Chiéu cao bac

350 1 350

500 2 300 + 260
600 p) 300 + 300
700 2 400 + 300
800 2 400 + 400
80c 3 300 + 300 + 300
1000 3 400 + 300 + 300
1100 3 400 + 400 + 300
1200 3 400 + 400 + 400

11.5.3.1b. Mdng hinh thdp

a) SO LUONG THEP N0 KHOI MONG BANG
S j SO LUGING THEP DOC O CHAN COT DO

YEU CAU TIWH TOAN

T~

e DOAN NOI CHONG THEP MONG VOI THEP COT

T COT MAT TREN CJ MONG THAP HON
COTCADBOMATNEN Zcur — Sum
THEOQ YEU CAU TiNH TOAN

-t | |H e

T o]
™ A - —u — 3 -_|_. - J
IRESARGRE: ENETUS I g LAY BANG 150 KHI THEP MONG LA
P10: G14VABANG 200 KHi THEP
N |
5&! Ir b < 3000 { 1,50 MONG =8 46 DONG THOI £ H/3

L THEP NONG YEU CAU DAT 910 @916
{4 ROAGC Afl. KHGANG CACH GITA

TRUC THANE ¥ 200 VA { 100

_}%
: ;2_5:13’
i ECETEETF

| b s 3000
— THEP MONG DAT &N KE
0.8.la1
107
« THEP MONG DAT SO LE

Hinh i-70 !




Chiéu dai

doan ndi chang Ly nhu sau:

- Ly = 25d {bétong 150), Ly = 20d (bétong 2Q0) cho cdt nén trung tam, nen Jéch tam ¢b e,
< 0.2h,, véi cOt nén léch tam ¢6 e, > 0.2h,. Ly = 35d (B150).

-LH = 30d

(B200). Trong d6 d la: dudng kinh thép 18n nhat.

Trudng hdp mét canh mang don 18n han hay béng 3m, thép méng dugde dat theo hinh 11-70b
(dat xen k& hay so le).

i1.5.3.1c. Mdng don 1dp ghép

thép cau lip

200 75 b78
[l

Hinh #-71

S0 u ’ ﬂ 0 THONG THUONG DUNG LUC! HAN
CUNG CO THE DUNG LUGI BUOC
(THEP AL AIGID -$16

o
L4 S

75 200 va ¥ 0.75h,

MHO! BETONG COT LIEU NRO
MAC = 200

200 9 p 75 200

va £ 0,75 |

T

Hinh H-72
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Chd thich:
Kich thutc c?‘nié‘u cao, chiéu rong 18y theo bdi sé nhu méng bac
e h-canh cot i6n nhét -
« la, = 20d (béténg d3 méng = 200)
o lay =z 25d (B150) _
= Che phép gidm chiéu sau cdt ngam vdi mong vai digu kién: thép.aoc cot dudc han
vdi nhimg thanh neo phu. S6 thanh neo « va ¢6 dudrigkinh « 0,5 dudng kinh c&t thép
doc ¢Bt (d - dudng kinh I6n nhat). Chiéu siu ngam cliacdt duge giam 15¢.
 Vdi cot 2 nhanh, chiu sau ngam clia cot £ 1,5 kich thudc tist dién ngang 16n nhat
clia mét nhanh va £ 0,5 kich thude 16n nhét cla fiét dién toan bd).

11.5.3.1d. Mong dat cao

da THEQ TINH TOAN
¢ @B VA 10254,

1

s
4 et
" |

THEO TINH TOAN & d"_é“ = T .&_d‘_
T,
1-1
Hinh I1-73
b)

- —r

3
L e @
HT .
==
| O Hinh i1-74




Chu thich:

Dé thuén tién cho Iap ghep tuding cla hé 1ap ot co thé dudc cat rdi ra (hinh 11-72a).

Khi kich thude ¢&8 mdng 'én fam méng 13p ghép gém mét 8 hide, Khi ¢4 mdmen va e x4
ngang can phai lién két cac tang v&i nhau bang méng neo vao cac vat chén ngam (hinh 11-74b).

I1.5.3.2. Chon sd bd chiéu cao méng don

Bang i1-29
Ap tue Lruyén‘lén aat d°2téi trong ﬂmrn L khéng can tinh cot xién

| tinh toan (kG/em~) ; a a
! i 0,20 0,20
| 2 021" 0,22
|
' 3 0,22 0,24 |
| 4 _ 0.23 0,26
i 5 5 0,24 0,28

6 0,25 : 0,30

Khi chiéu cao mong (H) co thé sg bd tinh theo bang [1-29, ¢ kich thudc canh dai a, dua vao
ti 58 trong bang tinh dugc H, tinh theo ti sd 16t nhat la:
H

—=0,25+0,35
a

I1.5.4. Quy dinh neo co6t thép cot vao méng va vi tri ndi thép ¢bt vdi thép cla méng

. ——THEP DOC COT
a} ! PHAI TUA LEN
| THEP MONG VA b}
BUOC VO THEP |
i MONG THEP CO GU !
CO THE BO I
DOAN 5 d .
THEP COT
CHONG VAQ ‘I‘
| MIENG DEM i
\L _ﬂ BETONG ﬁ -
_— |—" [ 3
sl —-—F?—-“
B

c) Trong moi trudng hop chiu lvc cita ¢6t doan L, ¢ 25d
Chiéu dai La tra bang:
- C8t chiu nén trung tam: L, = 25d (B150)

L, = 25d (B200)
~ G4t chiu nén léch tdm: |, = 34d (B150)

L, = 30d (B200)
- D& thuan tién cu tao trong moi trudng hop Iy
L,¢ 25d

H 530d|

-

| 3

|
|
|
|
|
1

L. |

1. KHI CHIEL GAQ Hs30d Hinh #-75

9
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d)

£30d

[

-
2. BU LONG LAP COT

THEP NEO VAO MONG

»100

Hinh =75 (£i6p theo)

L

a -(——I- MAT NEN
L = g o D}
Ftte] Lo »w:%

<3000

'L;;- A 447

¢}

S

[ DAM MONG

>3000

R
.

s

]

b)

3- NEO BU LONG KHI

CHIEU CAO H LON

[ MAT TREN DAM MONG

<3000

[t ‘—.’n-i
Y 'lkj" MAT NEN
RE{I .

:
il

a) Vi tri nGi thép & mét nén; b} Thép ndi & mit trén dém mang;
) Hai vi tri ndi; o) Har vi tri ndi '



e e e . R

iy e

1o ]

MONG BETONG HoAc_
MONG BETONG DA HOC,
A XAY, GACH XAY

<4 THANH

L

MOT V! TR NO!

Bt Al |27

Hinh #-77: D€ cot ngdi trén mong cung

5> 8 THANH

L

HAI VI TR NGt

Hinh iI-78

LON HON 8 TH

|

BA VI TRi NOI

ANH

40d

KHOANG CACH MO! NOI
(d : DUGNG KiNH LON NRAT )

Chu thich: S6 vi tri thép n6i phu thudc vao thép 6 mdt canh cgt. Vi cdu kién chiu nén trung
tam va féch tdm nhd (e, < 0.2h,) da s6 thép & mét canh ¢ot la bao nhiéu van ndi ¢ mat vi tri.
Cau kién chiu nén I&ch tam fon (e, > 0,2h,) nhat thiét phai néi theo hinh trén.

1.5.5. Kha ning ting ap luc tinh toan 1én dat nén chiu nén dai han bdi trong lugng

cong trinh
Bang -3¢0
i o]
| 05 &m Ap Iuc tinh toan 1én Cac gia tri clia k khi théi han s (nam)
l D3t - dat dudi cac ngdi nha
| W (%) hién cé o {kGicm?) <5 5:15 25
L‘ :
1 2 3 4 5 8
5-10 3,0-25 1 1 1
A sét o . ]
hong thé 10- 15 25-20 | 1,1-12
15-20 15-10 1 1,2-1,25 1,3-1,4
A cat 5-10 2-15 1.1-1,.2 1.3-14 14-15
A sét 10-15 2-15 1 1,2-13 1,3-1.4
| Sét 15 - 20 2-15 1 1,1-12 1,2-1.3
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1 2 3 4 5 6
Cat to va chat, Khéng phu 4-3 1.1-12 1.2-1.3 1,2-1.3
cat hat trung thudc vao .
va chit, catnhd | do &m, bao 3-2 .2 13 13- 14
va rdi hoa nuéc 15-1 13 1.4 14-15
D& héc db déu 16-15 1,5-1 1 1,3-14 i4-18
d%n, dat dinh, dat 510 151 5 . 728
khéng dinh - - 1. '1'3. 1.5-1, 1,7- 2,
Ghi chu:
1. Céc gia trj ion cla k ng vGi cac gia tri nhS cla oy
2. Theo thai gian va ap luc tinh toan, cac gid tri ca ¥ khong dugc ndi suy.
11.5.6. Chi dan lién két khdp cdt khung vdi méng
b) 1
a) 1 I
o 0
O
1 @l @TJ_J__ _ EN[- b/ =
T = 3[ R e
@ " 2 |
O 'I V!A TRI KHOP PHA| i ©,
DAT CAO HON COT
N SAN NEN .NEN DAT N
THAP HON MAT NEN hiahi3 b3
hi3h/3, hi3 . NHA 3-5 cm 1@
A AV
r *
4 22
(1) 16P DEM DAN HOI
BANG GIAY DAU.
. | @ COT KHUNG
c) T—"L—_ _é_ R (3) monG
¢ 7 THEP KHOP
| ® -
G 3-3 (3) LG THEP HOAC
3 = 3 £OT DAl DAT DAY
@—_ ¥ ? - (g keuUNG THEP KHOP
i
N
Hinh #-79:;

a) Cau tao khop vdi e doc 50 - 60T, cét thép dat thang dung mot 1ang;
b} Cau tao khép vdi v doc dén 1207, ot thép dat timg §oi mot giso nfau;
¢) Céu tao khdp véi iure doc dén> 1207 o4t theép dat thanh khung ngén.




Chu y: Trong cé ba trudng hop phan cét, phan mong lién két khép déu dugc gia cudng bing
G hodc 6t dai, “

2 gidm il s mémen & mbng, ot Khung dugc i&n két khdp v&i mong, tai vi i khdp, tict
dién cot duge giam di. Cét thép tai tiét dién gidm cla ot phai di chiu kfc nén cda cét dién tich
Fa duoc tinh bang cong thic:

Fa=2L
Ra

Trong thuc t& tinh toan cho phép momen & vi tri khdp bang khong.

11.5.7. Quy dinh ciu tao mong bing

11.5.7.1. Mong badng dudi tucng

2335

'I THAP HON MAT KICH THUGC MONG

—— NE i LAY 80I SG 100 ( b )

NEN 3-Sem. Ji
EN 3-5¢cm i 50 58

2 AN A = *  CHONH SAG CHO
FI77 T T TAEKAMONG KOG

° %‘f 50 OUNG LUCH HAN %LTHEP BAl, THES

7 Sl HOAT TUGI BUDC :

505 “=\/2s 0T THEP CHIU LUC * TAITRONG TREN
N | | 910 -> $16.3 7200 MONG KHONG CHENH

; T| VA ati00
(=]
/
. A /.
I =)

<2
i | TTHEP : @8a 200
|
! i
SO'J b _|. 50

Hinth It-80 [ﬂ

>750 »750
[ (a) {a) —r—r T

/ 2Elos
N 200 K Ep A :
]ﬁ MONG 16 FEEFFY

. _ P
e »1000 *_ \}gq;q;‘%

30d

)

500 #

T

1 _ )} DATSCLE
0.52 : Hinh 11-82

L } BATXENKE
r—;

E::

Hinh I1-81

25



/’ ;‘Eé & THEQ TINH TOAN NHUNG { 10
9

g,
£

50
. ,
[ 1] SO NHANH DA PRUTHUOC b +100
e / | . ? b +100 = 350:800-> # 4 NHANH
L z | | b +100>800 -> ¢ 6NHANH

Hinh I1-83
Chti thich:
Hinh 11-81 khi méng bang c6 canh (a) > 750, thép mong dugc dat xen k& hoac so le (fri
maéng khe lun).
Hinh 11-82 do tinh hinh dia chat d& mong dudc dat cdp véitlisf ale = 1/2 (a < 500). Trudng
hop dat tét R > 2 kGlem? (a = 1000) ¢6 thé tby ale = 1).
Hinh }I-83 do tinh hinh nén dét khéng dong déu cb thé k&t hop dat thép giang trong m bng.

1.5.7.2. Mong bang lap ghép

a) b1+100 b) b1

h

Hinh I1-84; Gidi thiéu nhing bi&c rméng béng vé cach 44t nhiing biéc
a) BI6c thap; b) BISc bac: ¢) Bloc chil nhat déc.

a) NHOL VOA XIMANG P )
DAT DAM CHAT
A - I ~,

l ¥ L~ % | | THEO TiNH

' S o g’@ '
5\ O b TOAN
| 8 ¢ !

|

" KHE BAT THEP GIANG BE TONG COT THEP
Hinh 1i-85

a. Nhiing bic lién két dac; b. Bibc dat rdi; c. Nhitng bids lién két b&i gidng bétong cbt thép.



II.5.8. Quy dinh bd tri thép cho méng cdt va méng bing & khe Ian

a) 7 b so ]
et A7 THEP MONG THEO
W

50 / PHUGNG h |, NGOAI GICI
r HaN 3E RONG. COT

50 ﬁ]‘?s 2 BUOC USN LEN
: / L THEP CHIU LLC

\ > BUGC UGN LEN

o

[fars o* s & &7a e

50}l b |

Hinh I1-86: a. Mong bang khe fun; b. Méng cdt & khe ian.

11.5.9. Quy dinh dat thép cho méng bing dudi hang cot

Hinh H-87 _ Hinh {1-38

Mang bang dudi hang cot cd thé chi lam thanh tung bang riéng biét theo phuang doc hoac

phuang ngang (hinh 11-88) hodc lam cac bang giao nhau (hinh 11-87) tiét dién mdng chir T quay
xudng dudi.

LGP 8AO VE COT
THEP DOC CHO DAM
I MONG 4 30 ‘[
L L
| : | 2
| LOP BAQ VE THEP QOC =35 mm
il ’ |
& V NN KP4
ﬂm\ ‘j // i \\ \1_ -4 // “/
F—.-..—._.— —— —— -— —
|2
e
l THEP PHIA TREN CUA SUUN D ’
2 [ Bai trong khung cét bude duge khép kin véi dutng
t a» 750 BAT SO LE kink 2 Bmm
2 10 =$14° 2 }200 \;.rA 108 - ) -85 nhéﬂh dai: € 2 khi bS < 350
S CHON M BE KHONG PHAI - 86 nhanh dar: 4 khi bg = 350 - 800
i 1_“1. "]Iii 1._\“, \\ . o “Bg;RFl(;OT DAl §:6TXIEN - 58 nhanh dai- £ & khi bs > 800
: = 0%

[V | 2299 (e ymeToien coT THER DOC TN Khoding cach bt dai +15d (d: duding kinh thép chiu
0% ag | | TCAN @ PHEA DUSI CUA SUON) nen) khi trong tinh loan cd xét dén ¢dt thép chiu nén

Hinh H-89
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| SO KHUNG PHY THUOC VAO b
o — $2 KHUNG ->bs =350
— | £3 KHUNG -» b5 =400-800
—DAT THEP KHIM £ 4 KHUNG -> b, >800
NGUGC DAU
Hinh 1-90

Cot thép trong sudn bé tri tuong tu nhu dam lién tuc (xem phan cdu tao dam), Dat thep phai
dam bao ham lugng cdt thép t6i thiéu (bang I-11). ‘

DE xét dén tai trong do lin khdng déu cla maong, cbt thép phia trén va phia dudi dat lién tuc
véi s = 0.3 - 4% d mdi phia clia sudn.

Cét thép trong sudn dung khung ot bude (hinh [1-88) hay khung cdt han (hinh 11-90), véi
mong 1dn dé d8 bétdng cot liéu 16n, khodng cach thép £ 100

11.5.10. Méng coc

11.5.10.1. Y8u cdu khdo sat dja k7 thuat phuc vu cho thiét ké mong coc

1. S6 diém khao sat

a) Giai doan khao sat sa bd: S8 lugng diém khao sat tuy theo diéu Kién phlc tap cla dat
nén va dd 1dn cla khu dat xay dung dé cd thang tin so bo vé dit nén theo dd sau, trong do phai
c6 it nhat moét diém khoan dén do sau cla idp dat cb khé nang chiu luc thich hop.

b) Giai doan khao séat ki thuat: S& lugng diém khado sat phu thudc vao dién tich khu <t xay
dung, diéu kién dat nén, dac diém két cau cong trinh nhung khdng it hon 3 diém cho Khu dat

hoac cong trinh xay dung.

2. B9 sau tham do

a) Giai doan khao sat sa bd: dd sau diém tham do két thoc khi dat duge Nger 2 50.

b) Giai doan khao sat ki thuat: 49 sau tham do khang nhé hon gid tri bé hon cia 1 trong 2
gid tA sau: 10 1an dudng kinh coc hodc 6m dudi do sau mii coc.

11.5.10.2. Coc khoan nhoi

1. Phén loai coc khoan nhéi theo duong kinh coc
- Buding kinh coc d < 600mm —» coc khoan nhdi tiél dién nhe.
- Buidng kinh coc.d > 600mm — coc khoan nhdi tiél dién 6n.

!

2. Bétong
Mae z 200#
. 3. Cbt thep doc

- C&t thép dos thea tinh toan, dong thdi phai thea man cac yéu cau saw:



+ Trudng hop coc chiu kéo: cot thép doc can duge b tri theo sudt chiéu dai coc. Trudng hop
luc keo (iuc nhd) nhét ¢t thép doc duge bé tri d8n @ sau can thiét khi luc kéo dugc triét tidu
noan todn do ma sat d8t véi coc.

+ Truang hap coc chiu nén doc truc, ham lugng cét thép > 0,2 + 0,4%. Pudng kinh cdt
thép = 10mm va dugc ©8 tri déu theo chu vi coc. Khi coc chiu tai trong ngang, ham jugng cét
thép 2 0,4 = 0,65%. _ :

- Cét thép dai: thudng tu ¢6 + 10mm, khoang cach 200 + 300mm. Co thé dung dai don han
hodc dai xodn &c lién tuc, N&u chiéu dai Idng thép > 4m thi can bd sung thép dai ¢ = 12mm
hodc dai thép ban ¢d chiéu day = 6mm.

- Chi¢u day I16p bétdng bao vé cét thép doc > 50mm.

4. Kiém tra chét lugng

a) Thi nghiém nén tinh: S6 lugng coc thi nghiém > 1% tdng s6 coc va khéng it han 2 coc. Vi
tri va s6 iugng coc dugc thi nghiém nén tinh phu thude vao didu kién dat nén va tai trong cong
trinh. Tai trong thi nghiém dugc gilr theo timg ¢&p cho d&n bang 2 hoic 3 i8n tai trong thiét k&

b) Thi nghiém kiém tra dd ddng nhat cla coc bing phudng phap do séng (ing suét - phuong
phap bién dang nho PiT. Khoang 30 + 60% s6 coc dudc thl nghiém bang phudng phap nay.

c) Thi nghiém kiém tra chét iudng thi cong clia coc béng phudng phap siéu am: Théng
thuting s6 Iugng coc thi nghiém = 10% s6 coc thi céng. O mdi coc thudng dat 2 + 4 8ng duding
kinh d = 50 = 100mm {8ng nhua ho#c 8ng thép) sau suét chiéu dai coc.

5. Mét s& chi dan vé cédu tao

Coc kndng md réng day s dung hop Iy & dat cling hodc coc tua vao nén da.

Coc md réng day sir dung hop Iy d nén dat chiu nén kém cé mddun bién dang Ién haon 20
kG/em?, con nhimg trudng hap khac cho phép md rdng coc theo chiéu dai cta coc.

Budng kinh coc d « 400mm.

Ti s8 t6t nhdt 2 < Dfd < 3,5 (D - dudng kinh than coc; d - dudng kinh coc md réng).

Phai dat cét thép cho coc dé chiu (ng suat kéo trong béténg. Tigt dién thép duge tinh theo
bigu d6 médmen doc chiu dai coc, cdu tao xem hinh 11-91.

4 DEN 10 THANH ¢ > 14

250-400mm

LOP BAD VE 5-10cm

77 77777
4
1

1.5 - 2m
o
=5

v
d t40D

G -

4

RSy

77777

Hinh i-91
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Cau tao coc khoan nhéi chi chiu tai trong ding. Trudng
hgp phai tinh c6t thép can thod man digu kién c&u tao sau:

Khoang cach gilfa cot thép doc va budc cét dai xoan duge
|4y bing 15 - 20cm. D€ d&m bao d6 cing ngang cila khung  scm<a< 10cm
thi ¢lr cach 2 dé&n 3m han 1 dai vong ¢ dudng kinh bang
duang kinh ¢6t thép doc vai bt thép doc. :

ANNIITHHITITINNS

‘ . Hinh 11-92
11.5.10.3. Vi du cdu tao coc khoan nhoi
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Hinh 11-93 (4&p theo)
Ghi chu:
1. Coc nhdi bétdng cét thép
2. Thi cdng bang phuong phap khoan
3. B&tdng coc: bétdng thudng mac 300
4. Bétdng iot: bétdng nghéa phuy thém mac 150¢
5. Cét thép thép Alli (¢ > 22) Ra = 3600 kG/m>
thép All (¢ 2 10) Ra = 2800 KG/m”
thép Al (§ < 10) Ra = 2300 kG/m®

thép chiu luc:

thep dai:

8}

_Dai tang cudng, con ké: sif dung thép ban

-

. Thi céng coc theo ding cac tiéu chudn hién hanh

Théng ké cat thép

| Te 3 | Chiéu dai 1 84 luang T8n T8

\ CZL:I S0 Hinh dang ¢ | :El;nhal ' chiéﬁ UE:Q
TT kich thudac (mm) Tcdu | Toan |~ £

| kién (mm) Kign b6 dai (m} [ fugng (kG)

1 Ly =100 Ly 25 | Ly+1000+L, | 16 16

‘ 2 L, +1000 25 (g+1000 | 13 13

I

:' 3
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11.5.10.4. Nhilng dang coc thuong duoc ding trong xdy dung

1 2
sy HHPM sy
'_|
I | B
?‘ ? N
6 7 8 9 10
Ml M
'. | D
! | |
i
!_\
’!‘J AN AN

Hinh 11-94a: Dang coc dong

1. Coc hinh lang;

2. Coc 6ng khdng md réng day va oo md ring day hd;
3. Coc ¢6 md rong tiét dién G nhing vi tri khac nhau;
4. Coc hinh thap va hinh thang;

5. Coc duoc up phan dinh coc;

6. Coc cé mdt bén hinh rang cua:

7. Coc mad rong day dang la (phién);

8. Coc kép xién;

9. Coc md rdng day bang cach né min;

10. Coc hinh ném;

11. Coc cd dang hinh thoi.
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Hinh 1-94b: Coc nhdi

Coc hinh try;

Coc day md réng va co nhiéu tang ma rong,;
Coc dang hinh con;

Coc co mat bén hinh rdng cua;

B oo

5. Coc hinh ré cay;

Coc xoén; 7. Coc hon hap;

8. Coc bang phudng phap né min co day ma rong;
9. Coc xién cat nhau lién két md réng day;

10. Coc nhdi co bé;

11, Mong khoan nhoi.

&

1.5.10.5. Lyua chon coc va kich thudc cua coc

Loai cgc, kich thudc coc dude lua chon phu thudc vao diéu kién dia chat cong trinh, diéu
Kién tai trong cong trinh va didu kién thi cdng.

1.5.10.6. Chiéu dai (L) cta doan coc ngam vao Idp dat tot

Coc dugc dong vao Ip délt 18t, xuyén qua tang dat ldp, téng bin, than ban, tang cat x&p b,
'ang dat sét co chi s6 sét b > 0,75.
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Théng thudng 1dy L = 1 - 1,5m. D8I véi timg toai g8t 771 T..

L dugc 18y nhu sau: v e e . . e
L < 0,5m: dat hon lén, cudi so6i, dat cat hat thé i3n, AP I R
i - . . N - — —— — —
cubi sdi, dat cat hat thd 16n va hat tho trung binh, d&t  — —~ ~ — — —
sétcH b <01 ——
R i ~ ] [C 7= CoATeUN
L > 1m vdi dat ¢ kha nang chiu luc kém hon nhimg JEERN B AP

loai dat trén. )
TANG

Lua chon chiéu dai coc cén phai xét d@&n méng bén / /—‘ / CHIU LUG
canh dat sau, tang ham, rdnh cap cac coéng trinh ci, //y A o
chiéu dai nhé nhat cha coc chid nén trung tm duoc 18y
€ 2.5m. Khi tai frong ngang va mémen Iy < 4m.

Hinh H-85

B4 v8i cdng trinh dan dung, chiéu dai nhd nhét cia coc trongmdng dai cao phai 2 4m.

11.5.10.7. C4u tao coc =
A > . _!T'F THEP DOC €5 d = 12-32mm
1. Mac bétong cua coc: mac 200, 250, 300 -
—L . cOT TIET DIEN VUONG: 4-8 THANH
2. Cét thép dat d coc (hinh [-96) | COT TIET DIEN CHIT NHAT:8-12 THANH
“'f" _ cOT DAl DON HOAC COT DA XOAN CO:
a) 150 b) 600 1L, d= 57 mm
- r = 1 || a:10P BAO VE COT THEP DOC 43 om
2=
‘é' * H

0
[ TIIET

<

Hinh 11-96
= - s i

ar “TEET —
l__‘q gEus

]T
= 25 25

T e T
él ég MNe—

0,2L
5050100 ¢

T
1
‘L ” R e s

@J il
&
{
30d

500

3070

Jie
2

- - : 25l dll2s
. 420
90, l 80 {[e0 (MOl €OC VO! CAC COC BAC BIET)
600
Hinh 11-97

’ a. Coc it dién vubng; b. Poan coc Bng.
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Bang lI-31
‘ ]
Chiéu dai coc Tiét dién ngang Chiéu dai coc I Tiét dién ngang

(m) (cm x cmy) (m) ' {cm x cm)

— ;
Nhd hon 6 20 x 20 - 25 x 25 13- 17 | 30 x30-40 x40

6-9 25x25-30x30 17 - 21 35 «35-45x 45
| i
L 9-13 1 25 x25-35x 35 21-23 45 x 45 va lén hon

c) . ey d)
fgL N I -]
O
) 53
G O
° [ (2x<30% @
e) f N
THEP DOC clacoc (I f

DE NEQ VAO DAl COC

201304|
{30d KHi cQC
CHIU KEO)

Hinh 11-87 (tiép theo)
¢) Coc dai thudng.d) Coc tiét dién tron dat dai xodn bc;

e} Coc ¢6 thép doc nhd khéi mét coc d& neo vao dai coc.
khong phéi dap dau coc han thep neo vor dai;
f) MGi ndi coc tiét dién vudng; g) Coc cé dau md idng.
3. Tiét dién coc
Ti 86 gilta chigu dai va tiét dién coc béténg dugc [&y theo bang 11-31

g/

JT T O I Y O L PR Y LT !_I,I_I]I
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Bdng tra thép doc cho coc (thép All, bétdng mac = 200}

Bang 11-32
Tiét dién Chiéu dai coc {m)
| coc vudng |
= (em) 5-8 7-8 9-10 11-12 | $3-14 15- 16 17 - 18
120 x 20 4412 412 4014 4614 - - -
25 x 25 4614 4014 4416 4616 4916 - -
35 x 30 4616 4616 4418 4618 4418 4p18 | -
35 x 35 4418 4620 4420 420 4420 4422
40 x 40 4622 4422 922 | 4022 424
Chiéu dai coc, tiét dién coc va thép doc dude {8y theo bang Ii-33.
Coc ddng bang bétdng c6t thép cd tiét dién vudng thép Al
Bang 11-33
Chiéu dai coc Tiél dién coc Méc betong Trong llic_mg coc Thép doc
(m) (cm) {tan)
1 _" 2 3 4 5
3 L 20x20 200 0,31 4412
25 x 25 200 0,48
30 x 30 200 0,72
35 20 x 20 200 0.36 4412
25 x 25 200 0,56
30 x 30 200 0,83
4 20 x 20 200 0.41 J 4512
25 % 25 200 ! 065 :
30 % 30 200 0,94
45 20 x 20 200 0,46 ‘ 4412
25 x 25 200 0,72 |
30 x 30 200 1,05 ;
5 20 % 20 200 0,51 | 4412
25 % 25 200 0,80 i
30 x 30 200 1,16 I
55 20 x 20 200 0,56 ! 4912
25 x 25 200 0,88 |
30 x 30 200 1.28 ' =
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1 | 2 3 | 4 | 5
6 | 20 « 20 200 0.61 I 4612
25 x 25 200 | 0,85 |
30 x 30 200 1,39 |
7 | 20 x 20 250 E 0.71 | 4914
25 x 25 250 [ 1,11 |
30 x 30 250 E 1,62 |
8 20 x 20 250 1,27 4614
25 « 25 250 " 1,84 |
30 x 30 250 2,50 |
9 30 x 30 300 2,06 ay14
35 x 35 300 2,80
10 | 30 x 30 300 229 4914
35 x 35 300 3,12
11 30 x 30 300 2,50 4416
35 x 35 300 3,42
12 30 « 30 300 2.74 4916 |
35 %35 300 3.71 _
13 35 x 35 300 4,03 | 8616
40 x 40 300 5,28 ! |
14 35 x 35 300 4,34 8416
40 x 40 300 5,62 | I
15 35 x 35 300 4,64 | 8416
40 x 40 300 6,05 :
16 35x 35 300 4,95 8416 f
40 x 40 300 6.45 |

11.5.10.8. Cdu tao daj coc

8.1. Chiéu sau dat d3i coc
Chidu sau dat dé dai coc phu thudc vao nhing yéu ta sau day,

- Nha ¢4 tang ham va nhimg dudng éng & dudi gat.

- Chigu sau dat méng cla nhimg céng frinh bén canh.

- Kich thudce cla dai coc.
Bai coc dat thdp hon nén tang ham. Tat nhét dit cac hon muc nuéc ngam. Vi dét trudng nd
dat dai cao hon chiéu sau tinh toan déng bang. Chiéu sau dat dai coc (xem hinh 11-88a).
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a) COT SAN NEN NN TANG HAM
I

L

0,10-0,20m

|
.
oAl coc | ; DA COC |

0,100,15m

b)
DAL B0 TUGNG TANG TREN
; [ | (TUSNG BIEN)
7y Il o i s

S

| 1
|
LOP XI HCAC CAT $05 m

!
J ‘L | 85 TRI 1 HANG HOAC NHIEU HANG COC
’ \/

c}
THONS TRONG

.
' 4 !
)

4
—1

L

10.12, Thm

1
| \L L CAT DAM CHAT HOAC

CAT TRONSA

o

Hinh 11-98
a. Chibu séu dai coc; b. Dai coc dudi tudng bién khi dat truong nd;
c. Dai coc dudi tudng frong kit nén dat khéng trviong nd

Truong hop nén dat khong truong né dudi dai coc tral mot Igp bétdng, da hodc cat co chiéu
day < 0,1m.

Dai coc dudi tuong trong clia nha panen tdm 1&n duge §3t cao hon nén cla tang ham ki
thuat, mat trén clia Gai thap hon day clia san tang ham. Khi dé ddc san 18n, cho phép dai coc
dugc dat bac cuc bo.

2. Khe ltn qua dai coc

Khe lUn qua dai, dai coc phéi duge cat rdi ra, hai bién clia d3icoc phai 6éng coc.

3. Chiéu day dai coc

a) Dai coc 1dp dudi tuong: Néu lap ghép mac bétdng khéng thap hon 200, con d6 tai chd
mac bétdng khéng thap hon 150. Khi day dai dat vao I6p dat bdo hoa nuée, dé&t déo chay chi
cén cb 16p 16t bang da hoac bétdong day 10cm (xem hinh 11-89). Nhimg dudng Ong ki thuét
khoéng duge cat ngang dai coc.
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 dai ¢ 300mm

. ———7

100 -~

:Eb .
|]bs-100
| .

Hinh l1-99

b) Pai coc dudi cdt don: khdng quy dinh chiéu day. _Chiéu day theo yéu cau tinh toan. Dai
dat bac hi chiéu cao cla bac cudi ctng khéng duge nhd han 300mm.

4. Lign két coc vao dai

(Xem trén hinh 1-100 va hinh 1I-101)

a) b)
’ 4
2 S
s
3 e

Hinh il-100: Ngam coc véo dai
a. Lién két tu do; b. Lién két ngam.
1. Cog; 2. Dai cog; 3. Lot dai bang béténg mac thip (bétdng gach v& via fam hgp mac 25);
4. C6t thép nhd khdi mat coc: 5. LuGi thép.

Lién két khap, coc khong can co thép rau neo vao dai. Chi dung lign két khdp trong trudng
hgp coc chiu tai trong trung tam, chiu tai trong khong ién #&m (chi khodng 40 tan), khi khéng cé
tai trong dong.

Lién két ngam (hinh 11-100b) khi:

- Than coc trong nén dat x3u (cat bui), dat sét chay, bun, than bdn.

- Coc chiu tai trong ngang.

- Coc déng xién.

- Coc lam viée chiu fuc nhé.
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Hinhk 11-101
a. Dai coc dusi wdng (coc dac) nhé & khdng o6 tang hdm: b. Dai coc 1ap ghép;
¢. Bai coc dudi tudng cua nha khong ¢6 (ang ham, coc duwi 31 s cac Ong, than coc ldp ghép;
d. Dai coc dudi cof don, e. D&i coc oudr o6t khiung: 1. Chi biét A:
g. Lién kél coc khoan nhoi vii cot bang céch d5 blsng tar cho:
h. Lién ké! coc khoan nndi nhd “ac*coc lap ghén



c) | ’ d) ' !

! 2 1m VOI TAT CA CAC

] |, l , CAC LOAIDAT

<0.5m VOI DAT SET KHO

Hinh 1I-102
a. Coc dng; b. Coc treo; ¢. Coc chéng; d. Coc khoan nhéi.

5. Quy dinh bé tri coc

Khoang cach gita nhimg truc coc treo khéng nhod han 3b (trong dé b ta dudng kinh coc tron
hoac kich thude coc vudng). Khodng cach théng thuy gilla hai coc 8ng khéng nhd hon 1 mét
(xem hinh 1i-103).

S i
b}
: — -—— BE RONG CUA
— &8-858 L —Q | DAl LAY THEQ
-~ - I 2 A CAU TAQ HOAC
o “—l— U S Bl o B il e S Bl o A R l TINH TOAN
R
' : V:THEO CHi DAN & HINH 102-b. d
c)
. - = . -
| - = - ) __f-L N | . !
NE I/IZ’ v b; S ki ;a! a, Vha,z V
(v} @ ' ' e -
\,é T N A -

Hinh 11-103: B4 i coc twdng
a. B4 tri mdt hang coc; b. BE trf hai hang coc; ¢. BE b1 hinh sao.
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TRONG GIOI HAN ( 3:6) b

Hinh H-104
a. Dudi dai don véi 86 coc khac nhau, b. Coc b i ung 08y dudi dai don
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Phan lii

QUY DINH S DUNG KET CAU BETONG COT THEP
NHA DAN DUNG TRONG MO! TRUGNG AN MON

IIl.4. Can phai c6 bién phap chdng an mon cho cac cdu kién cla béténg ¢bt thép ngap
thusng xuyén trong nudc bién hodc ndm trong nude ngdm cd heoé chat &n mén béténg.

K&t cAu bétdng cét thép xay dung & viing ven bién (ving cach bd bién < 20km) va hai déo,
k&t ciu bétdng cdt thép trong méi trudng dm cao, thdng thoang kém, khi khé khi udt nhu khu vé
sinh, tudng tang ham v.v... ¢can phai cb 16p chdng axit xam nhap vao bétdng nhu Iat, 8p gach
chéng axit; lang, trat vita chdng axit, son chéng axit cho bétdng va bétdng cot thép trong phang
dcauy, phong chia dau ma, hoa chét cla cong trinh.

1.2, Cnhéng 4n mon bétdng, trude hét phai lam cho bétdng c6 46 dac chéc cao, bé mat
béténg phai ¢6 I6p cach nudc nhy sagn nhua dudng, son chdng axit, dan gidy dau, dap dat
sel béo. . tuy mic dd &n mon cla mdi trudng, tinh chat clia céng trinh ma chen cach x{& i
cho thich hdp.

lil.3. Thép trong béténg hoa gi 1a hién tudng da xay ra kha phd bién, nghiém trong nhat la
nhiing cdng trinh xay dung sat bién, gay anh hudng ldn dén tudi tho cha cong trinh, nhing
bién phap phang chdng lai rdt khd khan va phic tap. Vi vay, nén dung téng hap nhiéu bién
phap ¢6 thé thuc hién duge va bién phép hang dau & bang moi cach lam cho bétong co do
dac chéac cao.

Sau day la nhimg bién phap co thé thuc hién duoc:

a. DUng bétdng mac 200 trd 1én, ham fugng ximang > 350 kg/m>, khi cd diéu kién nén co
thém 2% NaNO, hodc BaNO, finh thee ham lugng ximang.

b. Nén chon dudng kinh cét thép hop ty {khéng qua 16n cling khdng qué nhd).

¢. Nén chon tiét dién cdu kién cé hinh dang don gidn dé tao théng thoang tét, khang tu bui
bén (panen hop tGt hon panen chir U, phuong an san khang dam hodc dam dat thua tét hon san
€O nhigu dam chinh phu).

d. B& day I6p bétdng bAo vé ting thém tir 5 dén 15mm so vdi bé day t8i thiéu quy dinh trong
tieu chuan thigt k& TCVN 5574: 1991, Trong diéu kién cé thé nén dung son cach nudce phil bé
mat bétdng. Khang 16 thép buidng, lan can cau thang, chi tiét sat chd & bé mat béténg. Trudng
hap khéng thé tranh thi cac chi tigt do phai dugc son epdxi, ma k&m... trudc khi d8 bétong.

e. Bé rong vét nit tinh toan nén < 0,1Tmm.
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f. Phuong an duc tai chd t6t hon phuong an I&p ghép, néu lip ghép nén lap ghép toan khdi
méi ndi udt, cét thép méi ndi phai son bang son chang gi va béténg chén khe ndi nén ¢b phu gia
gay nd nhu Ca{NQ,3), hodc Al,O4, ximang khang co ngbt dé bae &m moi néi dac chac.

g. Dam bétong nén dung dam chén déng, khi ¢ didu kiénnén dam lai nhiéu ian (46 xong

dam ngay va sau dé clr cach 30" dam lai 1 1an, s 1an dam laitt2 d&n 6 lan).

h. Uu tién diing thép chua gi (con 1op v den) néu thép d& gi phai danh sach gi va
ngam frong dung dich kiém (nhu nudc vdi rong) hay ngam 10° trong dung dich néng 0,5%

K2C507 + 1,5ty0 NaCO3.

i. Lugng nudc pha tron NIXM < 0.5,

j. Bao dam c6t thép dung vi tri thiét ké.
k. Dudng hd béténg phai 1am t6t hon thdng thudng, khéng dude dudng hd bang nhigt, nhiét

ap cao.

. Cam dung phy gia rén nhanh CaCl, bét cir ti 1& nao. Néu cannén dung Ca({NO,), thay CaCls.

Bang Il-1. Bang chi din mac bétdng, ham lugng ximang, ti 18 nude/ximéang va
chiéu day 16p bétdng bao vé cho cac céng trinh c6 chiuanh hudng clia nudc midn

1

C o vé | XM -
Vi tri ¢dng trinh Mac bétong (2) J LOp BT baové | Luang Ti & NZXM
i {mm) | (kg/m™ BT)
Xa b&s 1 + 20km 250 | 40 | 350 0,50
| |
Ngap nuéc gan bd < 1km 300 5 50 ' 350 0,45
| 40 \
Nuéic ngap 18n, xuéng 400 65 ' 400 0.42
i ap !

Khi mac béténg tang #&n 100 thi 16p bdo vé giam tuong (ing 10mm.
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Phan IV

HUONG DAN MOT SO GIAI PHAP CHONG THAM
" TRONG KET CAU BETONG COT THEP

V.1. O tdng hadm, mai, khu vé sinh, b& nudc va cac bd phan dong nudc déu phai ¢ bién
ohap chéng thAm: ban than bétdng chdng tham cling véi Idp chéng tham cac loai. Trong phan
nay chi hudng dan mét s bién phap ting cudng kha niang chdng thdm cia béténg cbt thép,
ximang 1UGi thép va bétdng cdt thép ¢ 18p chdng thim bang thép ban. Nén can nhic cac bién
phap chéng thdm khac nhau dé {ng dung cho thich hop véi méi trudng hop cy thé.

IV.2. & nhiing bé phan cén chéng tham, dii 03 ¢6 cac I0p chdng thdm khac ciing nén tuan
thii cac giai phap ki thuat sau day:

a. Ding béténg méc 200# tré 1&n, ham lugng ximang > 270 kg/m®, khi ¢6 diéu kién nén cb
thém 15 ~ 25% bdt min (tinh theo trong lugng ximang) nhu bét xi, bot da, bt puzolan... qua
sang 3600 ~ 4900 1&/cm?,

b. C&t thép khing nén dung loai ¢d dudng kinh qua Ién, ham lugng thép tuy tinh toan, nhung
tuy mic 4o chdng tham nén bd tri ¢t thép & cd hai mat. Néu bé day cau kign 2z 150mm budc
phai dat thép & hai mat. Ludi cbt thép ngoai cling, khodng cach giGa cac thanh thép theo ca hat
phuong e < 200mm. Néu chiéu day cdu kién > 500mm cé thé bé tri ba hodc bdn ldp thép. Cac
ludi ¢ot thép bén trong khoang cach e < 300mm,

c. Dam len, 18 N/XM va dudng hé nhu diéu 111-3 & phan 1.

IV.3. Phan ngdm két cdu bétdng cét thép cd Iép chéng thdm bang thép ban thi nén thic hién
cac giai phap sau day:

a. Budng han chdng tham phai dugc kiém tra 66 kin va son epdxi hoac son chéng gi.

b. Mat thép ban tiép xtc vdi dat phai duoc bdo vé. Tuy mic d6 cob thé son ba igp nhua
dudng, ba I&p nhua hai 1ép vai thuy tinh, I6p béténg méac 100 ~ 150# hodc bang tudng gach.

c. Thép ban phai dugc lién két chdc chan vdi bétdng bén trong bang cac hinh thic ciu tac
hudng dan & hinh 1v-1.

d. C8 gang tranh khe co gidn hay khe lun. Trudng hop phai co khe Iun thi cdu tao khe iin
theo hudng dan & hinh IV-2 cho ¢a hai tnsdng hap: ¢6 va khéng cé thép ban chdng tham.

V.4, Két cau ximang 1ugi thép chéng thdm nén van dung cac gidi phap Ki thuat sau day:

a. Dung vira ximang cat vang méac 100# trd lén. Ham lugng ximing khodng 450 ~ 750kg

ximang cho 1m?> vija. Néu ¢b didu kién nén cd thém 10 ~ 20% bot min nhu diéu IV.2a trén day.
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e A

Hinh IV-1: C4u fao I6p chéng thém béng thep bén
b. Bé day cla céau kién trong khodng 15 ~ 40mm, bé day 9p bdo v& khdng nhd hain 3 va
khong i6n hon 5mm.
c. Ludi thép t&i thi€u phai hai I6p (méi mat mét 18p), ¢b thé ding 3, 4, 5 hoac 6 ISp Udi,
nhung phén chiu nén khéng g4t qua nhidu 1dp UGl vi dé bi phan tang. ¢6 thé cb hodic kh dng ¢d
~ thép gia.-Cau taoc xem céc hinh v& V-3, [V-4.

i

116



CAC SUGONG NGHIEP 5= 10 BINH &C 010a=70
gl
= (210
.
THEP GOCB:af' | |
- wl
3 /
181/
(7
i'_:'d'"; ------- - 7 e
3 e . -
e 4? . . - * < A ,.nq
" ‘U' 1 « ~ V'é Na
4 * - - e ]
BE TONG COT THEP L75 x 8 HAN MOT BEN
THEP BAN CHONG THAM NEU COf DAY DAY TAM NHUA DUONG LEN CHAT
Hinh IV-2: C4u tao khe fun
—_—
g L4 Pl I s LAk L LA W, A W A Ly LR AT Ly Af
P — p=— o
I il
il LUO THEP
'.f, LUD TRER)
g
‘|
y
K " Hinh IV-3: Cdu tao ximang
i i
@ 1ugi thép hinh T1
12 a Iy
R
i 30*:*9._.§. i<ass

Hinh IV4: Cau tao ximang
" Jui thép hinh V

I

[

ag. n

T =
40 o

30 -

117



Pudng kinh sgi thép va kich thudce § ludi theo quy dinh rong bang sau day:
Bang IV-1. Quy dinh kich thudc & ludi theo dudng kinh soi thép

| Busing kioh sai thép gmm fich thuc 6 1u6i & = mm
‘ 12 13 x 13 ho&c 14 » 14

| 1,0 ; 10 x 10

| 0,8 8x8

[ 0.7 Bx6hodc7x7

d. Trong moi trudng an mon béténg khdng nén ding ximang i thép. Trong mdi trudng gay
cdt thép trong bétdng hoa gt thi phai van dung nhiing gi van dung dudc trong s6 cac bién phap
& diéu 111.3 phan |l trén day cho ximang ludi thép.

e. Vita dugc trdn bang may t7 16 N/XM < 0,5. C6 thé trat vita bing thi cong hai mat song
song hay bang cach phun vita. Khi ¢é diéu kién nén dam chin dong lai nhu didu 111.3g & phan Il
trén gay. CAu tao xem & cac hinh vé IV- 5, IV-6 va V-7,

80 ~ 100 L THEP GlA a= 100 - 200 THEO GA 2PHUONG

23 |

LUCH THEP ; L 200 ~ 300 ! a0 - 10
K 1

Hinh IV-5: Cau lao ximéng ludi thép chBng tham mai bang, san vé sinh co thép gia

TRA LOP ViIA TREN A VA LAN THU NHAT
DAM VA DAM LA DAM CEAN DONG CHO PHANG MAT
LOP LUGK THEP TREN DAT TREN ] .
= MAT VA VUA DAM XONG KPLUOI THEP DU,
AT i

TR S R RS S SN,

MAT BE TONG RUA SACH
QUET 2 LUT VA XIMANG

20 ~ 30
15-20

Hinh 1V-6: Cdu tao ximang judi thép chbng thdm méi béng, sainvé sinh khdng c6 thép gid
THEP TREOQ TRAN

SUON THEP TRON

VA XU MANG MAC > 100% KHUNG THEP G5¢
FHUNG THEP GUC




V.5, MOT SO CAU TAQ CHONG THAM CUA CAC HANG SIKA, RADCON

Hién nay tré thi trudng ¢6 nhiéu loai vat liéu va nhidu cach cau taoc chéng thadm khac nhau,

‘. oA tinh Chgf v rhl rnoi ::n I(u:n: wr]‘ r‘hr‘xr‘lr‘i rham 1 !F} ? hana Sixa va Radcon.

Trong thiét k&, khi s dung san pham cla hdng n&o ngudi thiét k& can cin cif vao san pham va
huéng dan cu thé clia hang dé dé gidi quyét cdu tao cho phi hgp.

Chdng tham cho tudgng ting him

BE TONG
"
SIKAPRGCF

MEMBRANE 31L52

TUONG BE TENG

-
SIKA WATERBARS ——

LCA

VA BAG VE
DAY JCM

HE TONGLOT  ———

i s

.
VA SA  LATEX
DAY 50MM

I

— LOP3
b CF2
 — r_D"p %
| LOPLOT
——BE TONG

—__

F
I
1

‘<L" e e A e )
|
I

WA

THI CONG S]KAPROOFGMEMBRANE

i
WATERBARS LOALY

Tén san pham

Mat d6 tieu thy

1. Sika Walerbars

| 2. Vira Sika Latex (néu yéu ¢au)
|
|

3. Sikaproof Membrane
S —

Bang PVC déo chong tham
Vita trat fam phéng

Mang chdng tham dan hai cao

1m daiim
Khoang 1.1.L/m? (véi db day 1ép
vUra 30mm)

|
1.4 Um? (cho 16p 16t + 3 16p quet) |

Chéng tham cho hd bai

SIKA WWATERRBARS

LOALY

GACH LAT

WA SIKA LATEX
{NOI CO YEU CALY ™|

*
SIKATOP 121
LCP KET DINK —

BE TONG ——

H-
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Tén san pham Miéu ta Mat do tiéu thu

1. Sika Waterbars Bing PVC déo chdng thém im daifm

- 2 2 2 - s 2 2 2 s
2. Vira Sika Latex (n8u yéu cau) | Virz &4t lam phing ¥hoang 6,45 ~ 0,50 U™ (v&i dd

day k6p vira 10mm)

3. Sika Top 121 Vira k&t dinh va va dam ¥hoang 3~ 5 kgfmz {véi @b day
1~ Zmm)
4 Tile Grout _ Vita ximang trém khe gach | Khong 0.3 ~ 1,0 kg/m? (ty thudc

vao kich thuséc gach va khe n 6i

===

Tram khe co gian

»n
SIKAFLEX PRG-2HP
VAT LIEU CHEN

VAT LIEY DEM

< T S — <
4 XOP POLYSTYRENE

1 SIKA PRIMER SIKA PRIMER

Yy

L
L SIKA WATERBARS LOAID

CHIU AP KHONG CHE
LUC NUaC AP LIC NUDC

Pham vi ung dung:

Chén khe co gidn phuong thing dimg cho két cau bétong rhimg nai yéu cdu chén khe lau
bén v& kin nutde ¢6 kha néng co gidn 16n nhu tang ham, cdng hop, ham chifa cap dién...

vat liéu:
Sikaflex PRO-2P: Hgp chét tram khe da nang 1 thanh phan, dan hoi vinh clu géc
polyurethane.
Sika Primer 1: Primer (18p 16t) - quét }J&n bé matkhd vard
Sika Primer 3: Primer (i6p i6t) - quét I€n bé mat khé hoac udt

Mat do tiéu thu: )
Sikaflex PRO-2P: Khoéng 100mi hoac 130 g/m cho 1 mét dai v&i ranh sau 10mm va

rong 10mm.
Sika Primer 1. Khoang 5 g/m cho 1 meét dai vdi anh sau 10mm va rong 10mm
Sika Primer 3. Khodng 5 g/m cho 1 mét dai véiranh siu 10mm va roéng 10mm
Hinh dang cua khe: _
Kha nang co gidn: =+ 25%

Ti ié chiéu rong: sau 1, 1 (v8i ranh réng nhé hon 10mm)

Chiéu rong 16i thiéu clia khe: = 10mm ;

120




WRADCON

Chi tiét thi€t ké
Formula #7 W1 BA chia nudc - BE bai treo
|
! MACH NGUNG __
THI CONG e
MUGNG THOAT NUGC TRAN
p MUC NUOC —,
4 ——— & B
_, pa X{ILY RADCON 7 TRENBE MAT | et —
CHI €T Wt CAUTRUCBE TONG TRUOCKHI |
e | LAT GACH HAY VAT LIEY HOAN ]
) cri e NG TROAT NUGE 1 THIER g
iy CHi MET w2 CHTET 8! o
e W~ P -
MAT CAT BIEN HINH B BO! TREO
Chu v

- Xem chi tiét WM2 (trang thiét k& WD3) cach x{ i 18 rd t8 ong.

- Radcon #7 khong gay anh hudng hay lam gidm su lién két gira béténg vfa gach lat hay

vat léu hoan thién.

- XU li 8ng dan nudc xuyén san xem chi tist WP2 va WP3 (trang thiét k€ Wd2).

CHAT LONG TAQ MANG KHE GACH BUIOC XULY
CO GIA CO RONG 2000 CHAT HAN GAN
WVO! GHAL PHAP LIEN KET

MUGNG HOP

Hﬁ:

IR

[P TE E s T
L - . .
=

XILY RADCON # 7

Chi tiet WPJ1 MACH NGUNG THI CONG

Chi tigt WM1 XU LI DAU T!

XU LY RAOCON # 7
| - LAT GACH CERAMIC
] | HOAN THIEN
N E VAT LIEU OUNG NUGC
I t BENTONITE TRUONG NG
§\
(u A y r
. " K LI

Chi tiet WPJ2 MACH NGUNG THI CONG

- LAT GACH CERAMIC — PHEU THU HUCC
: XULY RADCON #7 \ £U THU

Fo LN s vAOLODAG T HOAN THIEN PHANG MAT
»’.I[\L (DE KHO TU 2 - 6 TIENG)

' ‘Il. T

| ———wli— 2 BOM VA KHONG
[ | CONGOT
= =

CoPNE, xULYRADCON®T, _ ] | _ )

S TREN TOAN BO BE MAT XU LY RADCON 57 | VAT LEU DUNH NUOC |
N BENTONITE TRUONG NO
r WATERSTOP RX-101
- |

Chi tiét WP1 XUYEN SAN
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RADCON

Chi tiét thiét k&

:A-mitlﬂ #7 “m ..L:
Corntrnuia mi RD2 Chitiét san mai
1
e
MANG DEG BUCC DAN ry KHE GIAN M5 Gl CH PINH N
DINH VAQ BE TONG XULY RADCON#7 7 l_

T

‘R\

ST

VAT LIEU CHEN KHE
WA THANH DEM

XU LY RACCONST

VAT LEU CHOY KHE ———

Chi tiét REJ1 KHE CO GIAN
TAK THEP BA DINH HINH

LAl CHOT vAQD KHE TRUCT

MANG DEQ BUGC DAN BANG 8U LONS

OINH VAD BE TONG

""""
e
o
....
2
T

DitH V) MOT BEN, BEN CON

Chi tiét REJ2 KHE CO GIAN

TAM THEP VAL LAP

MANG DEO DUCC DAN l_ DAY VAD BE TONG

ANEETONG T
CINH VAQ BE TONG |l TAM THEP PHANG

! . LAP DAT vA0 BE TONG

. 1__

%

Ak L

AR

VAT LIEU CHEN KHE
yA THANH DEM

Chi tiét REJ3 KHE CO GIAN

CANH TREN CUA
SAN DUCC VAT

AT

X

~
o

L

AN

— XULYRADTON#7 VAT LIEU CHEN KHE
VA THANS DEM

Chi tiét REJ4 KHE CO GJAN

VATUEY CHENKEE
VA THARH DEM ]
wevie — |

MANG DEQ DUTIC DAK
T DINHVAD BE TON G

VAT LIEL CHEN KH
VA THANH DEM

Chi tiét REJ5 KHE CO GIAN

KHE CO GIAN:

« & dung phan chia mot két
c&u thanh cac phan doc lap.

Muc dich cho phép sy
chuyén dong tuong d6i cla
cac phan két cdu do gidn ng,
chiu tai hay sut lon.

« Khe co gi&n cho phép
chuyén déng tuong d6i vdi
moi hudng va thuong dugc
x(r li bang vat lidu chén khe

theo g& day yéu cdu cia khe.

I L_xuLv rapconda 7

VAT LEUCHEN KHE -
VA THARH B i

Y- XULY RADZO!

Chi ti8t REJ6 KHE CO GIAN

CACH AP DUNG:

REJ1 Khe co gian don gian 4p dung cho khu wac san maei khong
¢6 luu thong - dilai nhusan mai co hé thong xuyén san hay
san mai cd thigt k€ chng nang.

REJ2 Thidt k& ki hon REJY, ap dung cho san mai ¢ luu thdng van
hanh. G& phai‘duoe d8 cung itc véi san (khéng ¢ mach
ngimg giita g& va san).

REJ3 Khe co gian nay thich hop cho san dau xe. i

REJ4 Giéng nhy REJ3,

REJ5 Khe co gian don gidn, p dung cho khu vire ¢o rii ro thép.

REJ6 Khe cc gian dan gian, 2 dung thich hgp cho san mai co hé
thang chéng naug.
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Phan V
CAU TAO KHANG CHAN

V- MOT SO VAN BE CAN LUU Y KHI THIET KE KHANG CHAN CHO CONG TRINH

1. B&c trung cho tac dong cda déng dat len cdng trinh khéng phai la luc ma chuyén vi
nén. Luc ddng dat phat sini do dich chuyén c6 gia tdc cla dat nén dudi chan céng trinh. Dich
chuyén nay lam cbng trinh dao dong va sinh ra luc quan tinh tac dung ién k&t cau cdng trinh.

2. Céac yéu cau can dat duoc khi thiét k€ cac cong trinh khang chadn theo guan diém hién dai.

- Khi chiu cac tran dong dat nho, két cdu va cac bd phan phi k&t cdu déu khéng bi hu hdng.

- Khi cac tran dong dat vira chi hu hang mét s6 b6 phan phi két cau.

- Khi chiu cac tran déng dat 16n nhat duge du bao trong ving thi k&t cdu ¢ thé bi hu héng
nhung céng trinh khong sup dé.

3. Nguyén tac thiét k& két cau

- Dam bi pha huy trudc cot {ddm bién dang deo trudc cot).

- Pha huy do udn xay ra trudc pha huy do ct.

- Cac nut phai khoe hon cac thanh (cot va dam) quy tu vao nd.

- Loai tru pha hoai gion.

- Can bang dé bén - d5 déo.

4. Tan suat dong d¢at manh & nudc ta theo dir bao I tuong ddi nhod nén viéc tang cudng dé
déo d& lam cho két ciu khéng bi pha huy khi déng dat manh sé 1a gidi phap kinh t€ hon so véi
viéc tang cap chén dong dé tinh toan.

D6 déo dudc hiéu 1a kha nang hap thu nang luong clia két cdu théng qua bién dang déo
theo ca hai phuong. Cac két ciu chiu tac ddng dia chan t&t 1a cac k&t cdu cb kha nang phan
tAn nang lugng cao nhat chit khong nhat thiét phai ia nhimg két cau chiu duge tai trong
ngang I3n nhat.

V-2, LUA CHON GIAI PHAP MAT BANG, MAT BUNG CONG TRINH KHi THIET KE
KHANG CHAN

- Céng trinh ¢é mat bang hinh vudng chdng dong Jat tét nhat,
- Céac ¢ong trinh ¢d mat bang hinh ch( thap (+). chir | hodc ¢b goc 16m vao chiu dong dat

kém nhat.
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V.2.1. Chon giai phap mat bing: chia m&t bing phirc tag thanh cac mat bing don gian

. . 1 KHAC PHUC
NEN CHON NEN TR i N PR
SHC & ANH DUNG KHE KHANG £ HAN

[ [ in
J L 3,58 a‘ L>3.58 J ‘L1 <3.58 VA L2 < 3,58
L L L
! 8 L j B | B

o B —B

[

—1 3
0
- fas]

C1.C25B4 B

C!C | BlC D
‘ CsB/4 _C>Bi'4 |:|

- Khi kich thuéc mat bang nha > 45m ho&c méat bing nha phit tap can 18 chic khe khang chén.

- Chiéu rdng cla khe khang chan: < 50mm.

+ Khe khang ch&n cat sudt chiéu cao nha nhung khong nhat thiét phai cit qua mon g trif khi
khe khang chan trung vdi khe iun,

V.2.2. Chon giadi phap mit dung

- Chia cac phan nha cd d& cao khac nhau thanh cac khoi néng biét.

- Hai tang lién ti€p cla nha, dé clng clia tAng dudi phdi > 70% @6 cing clia tang trén.

- Khéng thay ddi §6t ngét clng trén chiu cao cong trinh.

| F Nén tranh | Khéc phuc

Nén chon

C=B/14 M= | C1,C2<BM

Ip §J
e
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V.3, MOT SO CAU TAO KHANG CHAN
V.3.1. Yéu cdu vé vat ligu
- Thép Al va All
- Béténg mac = 250 cho dam, cét

- Bétdng maéc = 200 cho giang, méng va cac c¢iu kién khac.

V.3.2. C4u tao cot

a. Kich thudc tiét dién ngang
Tiéu chuln cda cac nudc quy dinh cac gidi han vé kich thude cla cbt nhu sau:
- DG véi cic két cau cb do déo trung binh: b, = max (250mm, L /25)
- D6t véi cac két cau ¢o do déo cao: b, = max (300mm, 0,4h., L/16)
Theo TCXD 198: 1997, tiét dién cit duge quy dinh nhu sau:
b = 220mm, L/, < 25

b. Cét thép doc

P& dam bao khad nang chiu mémen clia cot 1én hon mémen gay ndt va d& ting kha nadng
xoay cla cac vang tai han cla cét, tiéu chudn ECS quy dinh gidi han vé ham lugng cét thép clia
c6t nhir saw: 0,01 < M < 0.04. Ngoai ra, tai cdc vung téi han cla ct, khoang cach gilra cac cét
thép doc clia cbt < 200mm va tai moi mat cla cot phai ¢é it nhat mét cét thép trung gian gila
cac gde cla cdt.

Tiéu chudn TCXD 198: 1997, ham Iugng c6t thép t&i da chi 18y 14 pp., = 0,025,

c. Cét thép ngang

Cat thép ngang phai duoc bd trf trén sudt chidu cao cla cot, ké ca trong khu vuc nit
khung. Trong cac vung tdi han cla ct, cdt thep phai duoc bd tri theo cac quy dinh hét sic
chat ché.

Theo EC8, trong cac vung tdi han clia cot, khoang cach gilra cac thanh cét thép ngang cla

cot phai thod man diéu kién:

u = min (8d, b/2, 200) d8i véi cong trinh co6 dd déo trung binh

u = min {6d, b/4, 150) ddi vGi cdng trinh ¢ d6 déo cao
Trong db: d = dudng kinh cét thép doc nhé nhét cla cot
b = kich thuéc nhd nhat clia tiét dién cot
Pudng kinh ¢dt thép dai nhé nhat a Sﬁm.
Theo TCXD 198: 1997, khoang cach u < 6d, 100mm con dudng kinh dai > d/4 va 8mm.
Hinh VI-1 gidi thiéu mdt s cach b tri ¢St thép dai § cdt cho céc cdng trinh thidt k€ chéng

ddng dat:
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V.3.3. Cau tao cla diam

V.3.3.1. Kich thudc tiét dién ngang
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Hinh V-I: B tri edt dai trong cit

Cé thé tdm tit mot 38 yéu cdu cau tao vé tiét dién ngang clia dam nh sau:
200 < by <b.+hy/2

Trong doé:

by/hg = 0,25

by, hg, lg - chiéu rong, chigu cao va chiéu dai dam

b, he - chiéu rdng, chiéu cao clia cot 4§ dam

TCXD 198: 1997 quy dinh: b, + 1,5h.by > 220

hg = 300, hy/by < 3

V.3.3.2. C6t thép doc

Tiéu chuan cla cac nudce quy dinh:

- Tai cac vang t4l han, dién tich cét thép trong viing nén > 50% dién tich cét thép chiu kéo.

- O thé trén va thé dudi cdia dam phai ¢ it nhat 2616 kéo sudt chidu dar clia dam.

- Gt thép bd tri khdng qué hai hang (khdng st dung cbl thép han thanh timg dai tris trong

nhimg trugng hop déc biét).

- Tai tiét dién DAt ki clia dam, ham lugng cdt thép chiu kéo phai thoa man:

Hean = 1,4/R, < 1t < My = IR,

Trong d6: R, - cudng dd chiu kéo tinh todn cla cotthép tinh bang MPa.
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3. C&t thép nganyg
DE tao ra kha nang chan tan néng Iugng I6n, ¢dt thép dai phii dugc tinh todn, cdu tao va thi
cAng ding trong cac viing t&i han cla dém. CAt dai co nhiém vu han ¢hé su nd ngang cla
bé&tdng nh&m ting kha nang bién dang va luc dinh clng nhu gilf cho ¢t doc khong bi udn cuc
£6. CA thé ké ra mot s8 yéu cau ciu tao clia cét dai nhu sau:
u= min(0,25hq, 84, 244, 200mm)
D61 vai cong trinh ¢o dd déo cao: )
u = min(0.25hg, B4, 150mm)

T Ay T2

Trong d\a . - s r"*_‘lll _~
hg - chiéu cao cla fiét dién; I_r_ : i!|_:]' I [ l “||H|J “!I-“:‘
d - dudng kinh ¢ét thép doc nho nhét; Jl_ ‘ o | oh __A‘_I__'

g ~ dudng kinh cét thép dai.

V.3.4, Cau tao nit khung Hinh V-2: 86 tri ¢6t dai trong dém
Yéu cau c¢o ban trong viéc cdu tao nut khung chiu tai trong dong dat la nit khung khéng bi

pha hoai trudc cac cau kién quy tu vao nd.

Nut khung bién thuang duac cau tao nhu sau:

hC
] 1
— CcOT DAl PHU A
| J
= . 1[ —_o-;'“—f k) \ : i
A— = oy ===
2hcid _; -
DAM KHONG CO PAU THUA DAM CO BAU THUA

Hinh V-3: Cau tao nut khung bign
P&i vér cac nit khung gilta, néu nhu c6t thép doc cla dam khang kéo subt ma duge neo vao
trong cot thi cling can phai tudn theo cac yéu cau vé udn cbt thép nhu dai véi khung bién.

. he . _ he .
— COT THEP NEO G | DOAN UGN MOC

' | g = 1 D 2 N =
s ol VAO VUNG NEN A NAM & VUNG LOI TRCNG
d:=he/29; <h/28, _CUA NUT KHUNG

; |
CHr=IRGET =)

s ] I
L=t Il & —
Wi h§
3 .l
THEP DAM CHAY QUA NUT KHUNG THEP DAM NEO VAO NUT KHUNG

Minh V-4: Cau tao nut khung gidia



Ngoai ra, d€ tranh viéc hinh thanh khdp d€o tai nit khung, idu chuan clia mot sé nude (NZ)
quy dinh dat thém cac cét thép phu vao nit khung nhy thé hign trén hinh vé.

he
1 | LS h,500mm

L= \cc‘jT THEP B3 SUNG
MAT DUNG NUT KHUNG
Hinh V-5: B sung cot thép d€ chdng hinh thanh khop déo & mat cot

MAT BANG NUT KHUNG

V.3.5. Cau tao vach cimg
V.3.5.1. Kich thudc hinh hoc cua vdch cung cho tat cacde cap ogo cua nha -
D tranh bi mé&t 8n dinh ngang, bé day bw ctla bung vach khong dugc bé hon:

b,, = min(hy/20; 150mm)

hg - chiu cao tang.

V.3.5.2. C4u tao cot theép
Nham tranh khong cho phan bung véch bi nit qua sam b3 lue cat, ham lugng cot thép t8i
thidu b6 tri dudi dang Ui vudng géc trong ving i6i han thes ¢& hai phuong khéng duge nhd

nan: pyn = 0,002 (0 mdi phuong).

BPuong kinh cba cét thép: d = 10mm

Budc clia cot thép: s, va's, < 20d hoac 200mm cho cBp déo cao

25d hoac 250mmcho cdp déo trung binh

L. (1.5byhoac 0.15,) l ASp
As, /2 41 8m? (S 400) As, ’ »
\\ i i [. rl %T
| * T_* ¥ ] ’ ’ g-.’ ,. h sy
| sl |
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Hinh Vi-6: BG tri bt thép ngang vé doc tong vach



YY.3.3. C3u tao hé thdng gidng trong céc tudng gach cba nha khung cd yéu ciu chdng
déng dat

V.2.8.1. Nguyén tgc chung:

+ Béng khung tat ca cac 16 clia co chigu cao = 1,8m bang cac giang béténg cot thép.

+ Khéng dudc dé bat ¢ bd phan nao ciia khéi xav co meép tu do.

+ Céac giang déu dudc neo ¥di ddm hodc cét khung béténg cbt thép.

V.3.6.2. Kich thudc cia cdc mang tugng phai thod man cac diéu kién sau:
+ B& day t6i thiéu = 100mm,

+ Khoang cach gilta cac giang theo ¢a 2 phuong song song < 5m.

V.3.6.3. Céu tac cdc gidng (gidng dung va gidng ngang):

+ Cac giang ¢an ¢o 5é rong bang chiéu day tueng. Trong trudng hap dic biét chiéu rong
giang cd thé bé hon chiéu day twdng, nhung chiéu rdng t6i thidu cla gidng phai = 2/3 chiéu
day tudng.

+ MAi tiét dién giing can cd > 2 thép doc. méi thanh chiu duse luc kéo = 2 tdn trong gidi han
dan hén Khoang cach gita 2 thanh ¢t doc < 20cm. Budc cbt thép dai < 25cm. Nbi va neo cét
thep doc theo yéu cau chiu kéo trong gici han dan hai.

V.3.6.4. Cdu tao cdc nit giang: Can phai dam bao tinh lién tuc cla gidng & cac nit theo ca
3 phuang.



Phan Vi
MOT SO VAN BE VE CAU TAO NHA CAO TANG

VI.1. HINH DANG NHA

VI.1.1. Mat bang nha
B6i v8i mat bang nha hinh chir nhat thi ti s& gilra chidu dai L va chiéu rong B phai thod man
digu kién sau:
RoOng B phai thod man diéu kién sau:
L/B < 6 vdi viéc phong chdng dong dét cdp < 7
L/B < 5 vdi viéc phong chéng déng dat cap 8 va 9
P& vai mAt bang nha gdm cé phan chinh va canh nhéthiti s5 gilra chiéu dai canh | va chiéu
rbng canh B phai thod man diéu kién sau:
+ |/B < 2 v4i viéc phong chéng déng dat cap s 7
+ /B < 1,5 vdi viéc phong chéng déng dat cap 8 va 9.
V1.1.2. Hinh dang cia nha theo mat dirg
Nén chon dang mat diing déu hodc thay déi déu, gidm din kich thudc v& phia trén.
Khong nén thay déi trong tam citng nhu tam cing clia nha & cac tang. Tham khao gidi phap
mat diing nha & phan cau tao khang chan.
V1.1.3. Chiéu cao nha
Ti 86 gilta chiéu cao va chiéu rong clia nhéa con goi I3 d6 cao tuong d6i nén tham khao
bang VI,1).
Bang VI-1. Gia tri gidi han d@ cao tuongddi ctia nha H/B

: |
Loai k&l el | Khong khang chan Kh:;f;';é'” l Khir;gp ‘;hgn Khi’;‘;’:} ‘;hé”
| Khung | 5 .. 5 : 4 2 |
Khung - vach 5 5 4 i 3
Vach BTCT 6 | 6 | 5 |1 4
- : : i
Ketcaubng | 6 6 | 5 4

ERaTat
PR



V2. KIYE CO GIAN, KHE LUN VA KHE KHANG CHAN
V1.2.1. Khe co gidn 'i
Knoang cach gilia hat Khe phu thudc vao loal kK&t cau chiu luc va k& cdu tuon
nha. Vi hé k&t cdu khung vach BTCT:
+ Khodang cach gilia 2 khe co gian la 45m néu tuong ngoai fa lién khai.

+ Khoang cach gifra 2 khe co gidn & 65m néu tudng ngoai 1a 1&p ghép.

V1.2.2. Khe lun

Bugc phép khéng b8 tri khe {un khi cong trinh tua trén nén coc, nén d2 hodc nén dugc gia ¢d
¢0 dd lun rait nho.

V1.2.3. Khe khang chan

Cac khe co gian, khe Iin va khe khang chan nén bd tri tring nhatt.

Khi cong trinh duce thiét ké khang chén thi khe co gian va khe lun phai theo yéu cat cua
khe khang chan.

Chiéu réng bé nhat cla khe 10n va khe khang ch&n dugc tinh theo cong thic sau:

Dimin = Vi + V3 + 20cm

Trong do: V4 va V, 1a chuyén dich ngang cuc dai tai dinh cla khdi thdp hon theo phuong

vudng goc vdi khe itn va khe khang chan,

Vi3, CAU TAO KHUNG BTCT TOAN KHOI

VL.3.1. Chon s¢ dd khung

Khi thiét k& nha cac tang cé két cdu chiu Iuc 1a hé khung BTCT toan khéi nén chon cac
khung ddi xing v ¢b dd siéu tinh cao. N&u id khung nhigu nhip thi cic nhip khung nén chon
bang nhau hodc gan bang nhau (hinh Vi-1a). Khdng nén thidt k€ khung cé nhip qua khac nhau
(hinh VI-1b). Néu phai thiét ké cac nhip khac nhau thi nén chon dé ciing gira cac nhip clia ddm
tuong ung véi khau 66 clia ching (hinh VI-1c).

a) o) ¢
& B B3 B4 B3 EXR &3 B BEE ERA
Li=l,=L, Ly > L, <L, EJ, > EJd, < EJ,
NEN CHON KHONG NEN CHON BIEN PHAP KHAC PHUC

Hinh VI-1: Khung nhidu nhip
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- v&n chon sd 48 khung sao cho tai trong (tiveo phuong ndm ngang va phuong thdng ddng)
duoc truyén tric ti€p va nhanh nhat xudng méng. Tranh st dung s &6 khung hang <ot & dudi.

trong tU cdt tang trén mdt cach an toan (hinh Vi-2).

a) )
Hinh VI-2: Khong nén chon khung hang ¢t
a) Khong nén;
S I - | b) Bién phép khic phyc.
trl o7 O

S D W

- Khéng nén thiét k& khung thang tang (hinh VI-3).

b)

Rinh VI-3: Khong nén chon khiung
théng tang

aj

’
1
I3
'

i £l L] S DL L
- Nén trénh thiét k& cong xon (ké cd cong xon dam va cong x6n ban san). Trong trudng hop

cén ¢6 cong xén phai han ché dd vuon clia cong xon dan mifc {6 thiéu va phéi tinh toan kiém

tra vdi tai trong déng dat theo phudng thang ding (hinh VI-4},

a) b}
q Hinh VI-4: Khéng nén thiét ké
cdng x4n 06 46 vLon 1on

a) Co thé thidt k& cong xbn ngém,
{ b} Khong nén thiét k& cong xon dai.

— gl

L

gk

- Khi thiét k€ khung, nén chon ti 1€ & cing gilta dam va it va gilia cac doan dam vdi nhau
sao cho trong trudng hap pha hoai, cac khdp déo sé hinh thanh trong cac dam sém hon trong

i
H

cac ¢t (hinh Vi-5).
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Hinh ViI-5: Tuong quan df cung gitia
cot va dam khung

a) Khéng nén chon EJ dém > EJ ¢bt;

b) Nén chon EJ c6t » EJ ddm.

|; i

V1.3.2. Ciu tao khung

- Tiét dién c6t nén chon sao cho ti s8 gilia chiéu cao théng thuy clia tAng va cha chiéu
cao tiét dién cot khong I8n hon 25. Chiéu rong 61 thiéu cla tist dién khdng nhd hon 220mm
(hinh VI-8). Chiéu cao tiét dién ct khong I6n hon 2.5 1an chiéu réng clia nd.

—

!
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T
|

Y min w =220mm © /
L o2 )
; _ > 3hldw [ 304
1
|
< ! '
i ! I_ riin b = 220mm l b

max h=3b
max b=w+ 1,5h

Hinh VI-6; Tiét dién cOt vé dam bétdng cdt thép

- Chiéu réng t6i thiéu cla tiét dién dam khong chon nhd hon 220mm va t8i da khéng i6n hon
chiéu réng cdt céng véi 1,5 1dn chiéu cao tiét dién dadm (hinh VI-6). Chiéu caoc t&i thiéu cta tiét
dién dam khéng nhd 330mm. Chiéu cae tiét dién dam khdng 1an hon 3 1an chiéu rong clha nd.
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Hinh VI-7: C3u tao cét BTCT
a, b. ¢, o Mot 83 lidt dign oot khac nhau




- Budng kinh c6t thép dai khong nhd hon 1/4 1an dutng ¢dt thép doc va phai =z 8mm (riéng
d6i vOi déng dat manh = 10mm). Cat dai cot phai b6 tr iién tuc qua ndt khung véi mat dé nhu
cira virng ndt (hinh VI-7). )

- Bai cho c6t tai nit khung: trong pham vi ving nit khung to diém cach mép trén dén diém
cach mép dudi clia ddm mot khoang /4y phai bé tri ¢t dai day hon. Khoang cach dai trong ving
nay khong idn hon 6 Ian dudng kinh cét thép doc va ciing khdng 18n hon 100mm (/; phai thod
man nhiing diéu kién sau: 4 2 chidu cao tiét dién cat va = 6 chidu cao thong thuy cba tang,
dong thai 2 450mm).

- Tai cac ving ¢on lai, khoang cach dal chon < canh nhd {thudng 1a chiéu rong) cha tiét dien
va dong thai < 6 1an (d6i véi dong dat manh ho#ic 12 13n ddi véi dong dat y&u va trung binh)
dudng kinh cét thép doc. '

- Nén s dung dai khép kin. Tai cac vung nat khung nhit thiét phadi st dung dai kin cho ca
cBt va dam.

- Ham lugng cot thép 181 da pya, khong 160 han 2,5%. Ham lucng bt thep tdi thi€u pp, nén -
j8y bang 1,2 1an (a6 voi dong dat yéu) va bang 1,5 lan (46 vi Géng d&t manh va trung birh)
ham lugng cét thép t8i thi€u déi voi trudng hap khéng cd ddng dat.

- Budng han ndi cét thép phai dugc tinh toan kiém tra vdi tai trong déng. Trudng hop khéng
tinh toan kiém fra ¢cb thé€ dung néi budc véi chiéu daidoan néi bang 2 ian chidu dai neo t6i thidu
cho trudng hdp khong cb déng dat.
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Hinh VI-8: Cau tao dem BTCT LT 2Lvi4
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- Pai cho dam tai nut khung trong pham vi chiéu dai /; = 3h, cla ddm (hy - chigu cao tiét
dién bétdng clia dam) ké tir mép ¢bt phéi dat cég dai day han khu vuc gilta dam. Khodng cach
gitra cac dai khong Idn hon gid tri tinh toan theo yéu cau chiu lyc cat nhung §éng thai phai
< 0,25hg va khdng ién hon 8 1an dudng kinh ¢6t thép doc. Trong mai trudng hop khoang cach
nay phai < 150mm. |

- Tai khu vuc gilra dam & (ngoai pham vi néi trén), khoang cach gitia cac dai chon < 0,5h, va
khéng 18n han 12 1an dudng kinh cét thép doc déng thdi phai < 300mm.

- Cac niit fién két gilra cot, vach véi dam la nhiing vi tri tap trung ndi luc 18n nén ngoai vise
bd tri cot thép chiu luc theo tinh toan, can dat thém cot dai gia cudng.

=[N %

4

| ] |

DAl BOI

=[E Rl=

1

N =

Hinh VI-9: Cdu tao cac nut khung

VI1.3.3. C3u tao vach ciing va 161 cimg BTCT

- Lua chon va bé tri céc vach va Iai cing:

+ Khi thiét k& cac ¢dng trinh sl dung vach va 18i cing chiu tai trong ndng, phai bé tri it nhat 3
vach clmg trong mot don nguyén. Truc cha 3 vach nay khdng dugce gép nhau tai mot didm.

+ Nén thiét ké cac vach giéng nhau (vé da cimg cling nhu kich thudc hinh hoc) va bs tri sao
cho tam cing cda hé trung vdi tam khdi lugng cla né.

+ Khoang cach gifa hai vach ciing nén < 40m.

+ Khoang cach tif vach clng dén tudng hdi nha nén < 12m.

+ Khong nén chon cac vach ¢d kha nang chiu tai i6n nhung sé iugng it ma nén chon nhiéu
vach nho ¢o kha néng chiu tai tuong duong va phan déu cac vach trén mét bang cong trinh.

+ Khéng nén chon khoang cach gilta cac vach va tir cac vach dén bién qué 1dn.
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+ Tang dién tich mét cat ciia cac vach (va 15i)

cling cb thé xac dinh theo cdng thic:
Fu = 0.015F EJ,=EJ, @ |
Trong dé: Fy - dién tich san ting tang. | @ @
Ting vach nén cb chiéu cac chay sudt tir
mong dén mai va cb dd cing khdng ddi trén toan
bé chiéu cao clia no.
Cac 16 (clra) trén cac vach khdng duge lam Hinh VI-10: Khong nén.bd tri cac vach
anh huodng déang ké dén su fam viéc chiu tdi cha chi d6i ximg dé cimg

vach va phai co bién pnap ¢iu tao tang cudng mé khong d6i xtng hinh hioc

cho viing xung guanh 18.
D6 day clia thanh vach (b) chon = 150mm va 1/20 chiducao tang.
- Céu tao vach va 16i cung

Phai dat hal Idp iudi thep. Dutng kinh c6t thép (k€ ci cdlthép thang ding va cdt thép nédm
ngang) chon > 10mm va 2 0,1b. Hai idp thép nay phai duce ién két véi nhau bang cac mac dai
hinh chi s vdi mat dé 4 mae/m?.

Ham hkiong cot thép thang ding chon = 0,4% (G6i vai Gong dat y&u) va = 0.6% (d8i v6i dong
dat trung binh va manh) nhung khdng Idn hon 3,5%.

Khoang cach gida céc cét thép chon < 200mm (néu b £ 300mm) va < 2b/3 (néu b > 300mm).
Riéng dai vdi ddng dat yéu cac cbt thép nam ngang co thé cach nhau t6i 250mm.

Cét thép ndm ngang chon khéng it hon 1/3 lugng ¢dl thép doc véi ham ludng < 0,25% (d6i
v4i déng dat yéu) va < 0,4% (d6i véi déng dat trung binh va manh). Chiéu dai ndi budc clia cot
thép 18y bang 1,5L,, (d6i v6i dong Gat yéu) va 2,00, (36l vdi dong dat trung binh v& manh).
Trong d6 Ly, 1a chiéu dai neo tiéu chudn Gai voi trusng hop khong cé déng dat. Cac diém ndi
thép phai dat so le.

Trong trudng hop vach cd 15 (ctta) md nhd (b, va e < 500mm - xem hinh VI-11, phai dat
tang cuong it nhat 2¢12 & mdi bién va mai gde 16 (clra).

— ! 1
P ‘ LAZLbD r :
7 y I\
- i Al e
]
|

= N s ;
P " =
f . // 212 TANG C UONG

Hinh Vi-11: X7 1i 16 otra nho
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nau vach cé 18 (cla) idn, nén chon gidi phap tang o day vach quanh 16 va cdu tao thanh
vach dudi dang cac gam bao.

C3n b bién phap tang cudng tiét dién & khu vue cae vach ciing (hinh VI-12). Céc vach dac
¢d bién tang cudng dudc ciu tao theo hubng dan & hinh Vi-13.

—
— — 7 ' R
; -
i -GDE _Ooll
@ o no L |
o : @
- i
th hw th hp r hw J hp
- n i “h
miin bw = 120mm
&
<ED] min hp = 150mm: min bo = Lw/5
o ® min hp = h/15 ‘min bo =Lw /10
@ o @ min bo= Zhw

Hinh VI-12: VVach ¢6 tiét dién tang cudng d bién

4

= LT LLRE -\
SURREEEERERRRS T
== = =L oE
=i g =2 = | il
I R wl oy
h h
Hinh Vi-13: 86 ti thep trong vach cung H Hinh VI-14: 88 tri thép trong véch cung
0O bién tang cudng ' c6 bién te do

Né&u cac bién vach khéng dugc tang cudng tiét dién, cdu tao thép cla cac vach dic cé thé
thuc hién theo chi dan & hinh VI-14.
Dai vai cac vach cb 16 (clra) khi thiét ké phai cdu tao thém thép & khu vuc bién clia 16 (clia).
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Tai cac lién két gilta cac blc tudng véi nhau phai b tricac dai fién k&t nhu hudng dan &
hinh VI-186,

L

S
T

Hinh VI-15: BS tri theg frong vach cting ¢6 1d clra Hinh Vi-16: Neo thép ngang lrong va ch cing.

V1.3.4. Cic so db bé tri tudng cing
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Phu luc
MOT SO BANG TRA DE TINH TOAN DAM, BAN
CO HINH DANG VA TAI TRONG BAC BIET

Bang VIl.4. Luyc cit, phan luc géi tua, momen uén va do vong cua dam mét nhip

f tinh theo cang thic:

!2
hO

f=T

g dh Luc cdt va phan luc gé Momen uen D6 vong
{(Pa, Pe. Qx) {Ma. Mg, Mx} (f).
1 Z2 3 4
"
= 2 v
[ v
—— - Py =P My = -P.x
| Qy = - Mg = - P./
[ T
I @
} S I |
P
(EIT
v M. = -p.x?
_,ﬂﬂlﬂﬂm M Qy = -px ~pJ? RS
Mg = —£=-
j VI D |
‘:ﬂﬂﬂﬂﬂfa
A 2B o pd —p.x?
PB =5 x =
1 2z 6.f
_PX M -p.f
. X = 8 =
,/|f Q 24 6
[T
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I

1 2 [ 3 o
DAM TREN HAI GOI TUA
P
A | B
5 2
N S - S
Pﬁ.:PB:_; Khixsg—,Mx:Z—x
UM 5 1 o= %) fy = 0,8f
MRS
1 . |
!
P P
J_ A B ' P,q:‘i?._b‘-Ps:E Khixsa,Qx=EEx
o i f ! !
: - Khix<a Q. = PO _— Pa, =
T e, M ix<a, x = Khlx_a‘Mx:—I-(—X} fy = 0,165(2 - a)
(1% . _Pa _Pab
U_LﬂQ Khlxga,Qx——?— 'IIMM’-_—-_I"_
T ! \ .

P
Hnnm
AL BB

|

PA:PB=P i
2l o | Khix<a Q=P Rhix<a, M= Px
‘ P | Khiac<x<a+h | fy =0,4(3-4a%)f
%ﬂ]}) M Khia<x<a+b, '
; Q=0 ! M;,(:Mmaxz_P.a
g™ @ |
! !
|
!
TP !
AA_mB ,
T Py =P =B | Mx:%{!—x)
O M i, 2.x 3 2 - fx =1
a =B[1-2X) 1y, e
ITTT] 20 1y 8
Q

bt ]




1 2 3 4
. 5 |
: .2 Khixaa,Mx=p‘b X ' |
= :e‘[:_)_ | 24 | |
, 0 D A2 | Khix > a, ‘
. i |
| AA_[[D lB JF'S:%(Ha) |M =Eb_3 X‘J[XX_ET
! : " L} ) . b E'L_ L b ) ; 02 :
| NI |Khix<a,Qx=péi! ‘ el (a2 T -ah)
| | - e (P 1
I [ pp? | M TG w”
| | (Khix>a Q =X—-p(x- L .
| S i 24 . a A
| | b
‘ taix s —+al
“ -’l :
; : ) |
J : !
. P |
Afiﬂlnﬁjl.ﬁa ! !
! pd ! pxlf, 4x°
i P, =Py = Wi i) I i
M T8y Mx == 3PJ ;
U , 2y | N A f, = 0,96f
Qy = 9'—(1--4-‘5-.5 | p.?
4k {2) | M'nax:"fi'z_
Q E
L |
|
lPA B lp !Trén cong x6n ‘Trén cbng xo6n
Y Gxxp | Mepary
AT M |90 § nfup
M ‘ Qy =0 | My = -P.a
‘ l LLI.!JLQ A=8=P
5 Trén cong xon {Trén cong xon
I N I VN
jf\! 1 ]B '@ nhip X 2
| — r
Lﬂwﬁ; M Q><=p{x-%] ‘ g nhip |
/ P My = 2a? —1x-x7)
M Q ‘,'W | 2
A:B:p a+— 7 b
Lo 2) (2 _ )
) Moax =5 7 —@
™2l )
DAM TREN HAI GOI TUA, MOT GOI LA NGAM
|
P Khi x < a Qy = A Kh|x<a,Mx=(MA+A.X }
A-——————i-—ﬁa Pab(. b
i = — = 1 —_—
el (fhix>aQy=-B | AT Lﬂ}
R 2%
&DWM A:E?-(B—b—‘ ' Khia>a
2.4 i2

S

/
_Pa’(, b)
b= 7l27 ]

YAt

M, =M, + AX+P(x -a

Mmax =b.btaix=a
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B 1 2 3
11 -3
P = g° My = 2P/
A 4%8
e | ow | -2 Wiy = — P
- 16 RV
2 2h
_ sz_h._"p“' ({-Eﬁ 4. [
p 8 i o
B Q —p;’f.i___x_\ 2 )
| X :\8 ;’I: MA_:";_"
A=—pnf Q
M M, =D/l
m‘w fmax 128‘9
[D:D]Ib_w Q 8=—p/ tai x=0525./
? M=0iaix=j-
4
i o
§]D]IUIIID:-_A 2 M, = a3
I B QX*%{4-105-5% SRT
. 2
%ID]?’M 2 1 M :fé,fs
A=2pl B=—p/ ‘
5P T i
Q taix = 0,553.]
P P _3Pab
AJ—l—AB {3 ah’ My = 2.1
v | b [ A‘—'PL"I*—E':--‘i
J | . 2 ¢ tai x = a
M J( 1 = + .
ILWI[DJ;V B:PL_IMEER] M, = Ma * Aa;
D]]]}Imj:um 25 ix=a+b
Q Masp = Ba
DAM TREN HA! GOI TUA. MOT DAU NGAR, MOT DAL CONG XON
P
A-—%—I -3Pa
I Y My =8
M (. 3a 2
B=Pe1——+J Mg = -P.a
2
M a
3 p -n . ,
@I[ﬂ]];@gm A__p_.a_[?_fﬁ@] M,,Q:?(F ~2a’ |
3 8 !
o M, = 0 khia = 0707
BWZ{I‘D:" M p.a’3.‘ 6a \, -
=222 X, g el
gla [ My ==
i Q




2

DAM NGAM O HAl BAU

H
—
ALY
=l

A 2f 2
Mx=__’13-2’: 14 5% 6;;]
A:B;%{ \
: —p.i :
M. =Ma =
BWA]M a %{{1_2!;()' A =Mg |
i ] e |
| rriax
24
: 2 =2
Al Ip A=p (3a :Sb}b Ma .
S nl 1 4
l (a+ 3bja’ Mp = P
bW | BT " |
i Khix <a, Qy = A x-a 2 ‘
o @ Khix > a Qy = -B Ma:”? b
3 Py
R Z p =y
3 | 2 d A:B:— M =M - |
|2 3 ! 2 A g 8 |
M:QWAJ M P PJ !
Qx=i§ My = — [
L |
[ Q |
i

Bang Vil-2. Momen udn, luc cit trong didm giao thoa clia ban san

{chu vi k& tur do) chiu tai trong phin bd déu trén mat ban khi & ban [a hinh vuéng

] T
So dd mat bang P Noilie . Ay - Ay By -8By By -8
1 (2 3 4 5
i
| 3 3
/ i ! My 52-2 174(1‘;"' -
1' i : f i J
B, 8; . |
A e
,f ; - v gl . 22,5q.°
A | 1 7 s : 41 : 41
| -
| - |
(SR USRS [N S |
4 |
8, B, q 5q.42 17q.° 22.5q.°
max 41 41 41

143



144

1 | 2 3 4 5
e —— | 14207 _
r___f"__‘_”?___é"r___ ~ i 217 217
i
| i -
| i E
[ 1 2 i | AT M 84q/° _ 197g/
u = 2 217 217
| i i
A ; i 7 1 : A‘T
1
- I 85q” 1424,/ 197q/2
1 i e S max oA T ane
3 b 3 - 217 217 217
.i
T S 3 f A=Ay B -8By | Ay~Ay B-B,
I, B, B, B, : |
B S s i 17 —
a 1. 850/ |
! 1N M 128 | B
1 I {
A‘. i 1 2 i | A1T .
' ;
: 1 106q./° | 118q.1°
Ay 1 s, L | M2 128 ! 128
| 2 : 2 T | ?
f [ ‘__f I .
| - ; 150q.7°
A H Ms - | 128
1 J 1 2 1 1 ' ! | !
| 1 :
(! A U a i 85q.42 ; 118q.4°
B, B, B, - mex 128 { 128
Béng VII-3. Mémen uén, luc cit trong dim giao thoa clla ban san
(chu vi k& tu do) chiu tai trong phan ba déu trén méit ban
\ _ | A A Aq- A |
Sc do mat bang Néi lue - . |
=Y k=14 b=y by =ty !
1 2 3 4 5 I 5
L ; |
| BI‘ ) |
— ¥ - 442 |
, it U L1 qr a. bl o’ |
| i T 3 3 —
i | R T I o
| i ’.- :
A A4 ! l
f 1 i ) i {
| Mo ] . |
: sl a gt o | 9 bk o’ |
! 1 mx | 2R | T4 | 2 o
PR B b :
B, - |



i 1 2 } 3 4 5
i z | 22 3 |
I W I q G q.’ q 54K 5q.°
‘ L Mi 1 25e-p 2 53+
B, 3, " ‘ 5_‘ ity 6 x Ty 12
il e
| l | _3-]
| N |
|1 fl : I o
: !___‘________ | % Log Al q/? q ki, 5.2
| R} i M 2 6 | 253+ 12
|
]
|
ho, & b 14 ' 4,2 .
RI, 51, 'rk I'_- q.f:’ | "x "‘; q_;"'
: y My JERE i Q3 JE
I T —I O 2 r" + Y 2 i
i W
| LA
i i 1 :
|
. 1' AT_]?
1 4
' -~ U: q..f2 Iy"x___ qﬁ
! r Qmax 955 = =5 =
P S e j( - 2 Bl 2
B, 3. (;
I {
| i
| J
Bang VII-4. Phan phdi tai trong va madmen udn trong cac dam san giao thoa,
chu vi ké tu do
Sa a6 mat bang Da ! Tai rong M ;
om an am | a.
1 ' g L (q-tai trongf1m2 san) max |
1 2 3 4
| |
A-A 0,305q./ 0,0382q1L°
z
‘ 2
B-8 ¢ 0,596q./ 0.0746giL
|:
, |
L




1 .2 3
T B A P '
1 C] 3 5 1 1#\
e A-A £.340q./ 0.04250.%
1 | |
I |
Cc
| {
| | B-B 0.302q./ . 0,0378g12
. .
| | \
! i
| )L~ —— SN 2
1 c-C 0,583q./ 0.0725qiL.
L |
PR B R 'E i 2
L "y 2,0 A A-A 0,311q./ 0,0389q/
| . e & oy
| i : I.
o !
i 0,3410.4 0,0427q1L%
i {
C .
! i
Ll | 0,308q./ 0.0385q/.>
|| | |
| 4 | |
B = O — e | !
| L 0,570q./ } 0,0713qL7
| | | |
Bang Vi-5. Phan phdi tai trong va mémen udn trong cac ddm san giao thoa,
chu vi ké tudo
- : A Tai trong i
So do mit ban Déam | .. I . M
. g | wam (a- t2itrong/tm® san) | max ]
1 | 2 | 3 4 |
i i L [ [ ! L ‘r i I I
] — i = |
A B . . ]
:‘**““""‘"% = A=A | 0,562q./ | 1,1248q.P
: ; - o |
I Mo =
| |
Al A ) !
! | |
o T e T B-B 0,415q./ 0,8320q.°
L ____1|




0,550q.1

0.3164q.!

1,7150q.°

0,9875q.8

FEE TSNS T FEVEEL. |

A s g Py

0,635q./

2,8584q.F°

f

0.523q./

2,3544q.°

0,293q.!

1.3176q.°

Bang VII-6, Khung gay géc mét nhip

Trueng hop dat iai trong

Mg

Qar Q,

1

3

p.i?

48

_ 5p.J?
5 32f

p./?

SB
192

_ 5;3.!2
87 g4t
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Bang ViI-7. Momen uén, luc cit trang cac ban tam giac déu, hinh tron, ban nguyét,
luc gidc déu ngam chu vi chiy tai trong phan H& déu trén mét ban

Mzt hin Cac tri of mémen, e o3t

L1 ET=14

M, = 0,00812p#

M, = 0,007 16p#

Mg = 0,01787pF

M, =;6—ﬂ[1+u-(3+u)92:[

P 2
M, 11—6?[“”_{1 =3p)p ]

=z
I
1
|
)

M, = ~0,0731pR>

Q1 = —0,491 pR

M, = -0,0584pR?

\\\\\\\\\\\‘.\\\“\\\\\\\\\\\\\\\\ QZ:_.O,412pR
M
| R |

T

1; M, =M, = -0,049835(1+ y)pa®
|
|

. M, = -0,153484pa’
i Q, =1337428pa
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Bang Vi-8. Phan phaj t&j trong Jén hé ¢é subn gidng

So do mét bang Tai trong thanh phan ’ Hé s K
1 2 | 3
|
ra i'_ !
Dam .I
—E), o !
e
-/. 4+ K i
an gié P =P i
—"%,:n o "3+ K i 8?3E 1Js
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Bang VHI-8. Mdémen udn, mémen xo3n cus dam
c6 mit bang hinh gay géc

So 38 va tai trong Céng thirc tinh MM,

N Vot A= EJ =1
‘ GJ,
T | T p
T, e
’ : | =TT
M, = azsingCOSa
Vi o = 45°

M, =M, = ~0,409qa’; (0.46792°)
M = +0.091ga’%; (0.039g2")

M=0faix = 04262, (0.278a)
M, = +0,091ga% (0,039ga%)

56 khéng b ngoac (ng vot —E =05

- . .. h
I 36 trong ngo&c ung vai 5" 2

. EJ
Vai = =1
. T 1711 ‘P GJ
JTIOTOCANTHE, L
b . M:P{asinzarii\
| "6 2|
; - J
| M, - p oSN COSY
i " 6
Véio = 457

M, =My = ~0.730ga’; (0,882Pa)
M =+0,270Pa, (0,118Pa)
M, =+0,270Pg; (0,118Pa)

56 khong cé ngodc img véi g =05

. . .. h
S6 trong ngo&c UIng va 5 =2

L
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Bang Vit-10. Momen udn, mamen xcdn cla d2m cd mat bang hinh cung trén

So da va tai trong

Cong thuc tinh M; M,

EJ
GJ,

Vai h = =1;-Eb§lki

vl = X.cosg ~ qr2(1 - COSQ)
M, = X.sing - qré{e - sing)

M=qr2\_25:na—fxcosa __1J

o
Véi o = 90°
M =0 tai ¢ = 38°14'

Mx = 0 tai @ = 65°00°

G.637Pr

@ Xhi =90

Véi = £ o1 g bat ki

x

M = X.cose - 0.5.Pr sinw

M, = X.sing-0,5.Pr(1-sing)

M = Pr:ﬁ—cosa}

L 3u

Véi o = 90°
M = 0 tai @ = 32°30"

Mx = 0 tai ¢ = 65°00'
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NHUNG Ki HIEU QUY UG

X, ¥ - hg truc toa dé vuéng goc

L,. L, - cac canh cla béan, khoang cach cot (ot lam gdi ia) chitu rong cla dai.

t,. t, - kich thudic cla phan dién tich ¢ chét tai cuc b, kich thuk tist dién cot 1am gdi tua.

p - tai trong phan b déu trén bé mit.

PA, P - gid tri 16n nhat cla tai trong thuy finh theo phuong thing dimg hoXic ndm ngang.

P - tai trong tap trung

q - tai trong phan b6 déu theo dutng thang

my - mémen phan b3 déu doc theo canh cda ban

Qx. Q, - luc cat

Vi Vy - phdn igc trén don vi chiéu dai clia ban v = 0y =Ly, x=0; x = Lx

Ay Ay - téng phan Iyc doc theo canh ban y = 0; y = Ly; x= 0;x =Lx

A - phan luc cha goi lua doc lap (col)

Z - phan lyc tap trung 6 diém gbc clia ban. thudng gap ¢ bancd 2 canh twa khdp hoac 1 canh tua

khdp, 1 canh tu do

My, My - mémen udn theo phuong x hodc y

M, Mj; - momen udn theo phuang | hoac Il

Myy
M, g - momen xodn & géc ban gay ra luc keéo d&i vai thd tén ¢habdn & g6i tua

- mémen xoan

M, - mOmen xoan & goc ban gay ra e kéc déi voi thé dutt chaban & géi tua
Oy Py - GOC lech S0 vdi truc x, fruc y
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