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Ky Hiéu
C:Dbo dan.
Cg: D¢ dan gay.
d : Hé s6 dan nd.
E :Hé s6 dan hoi cta sit.
E, : Hé s6 dan hoi ctia bé-tong.
g : Stic truot dai.
y : Hé s6 sat niéng.
[ : Mo-men quan-tinh.
i, : Hé s6 chiu nudc.
k : Hé so Euler.
K : Hé s6 bé-tdong niéng.
A : Hé s6 bam dinh.
m : Hé so6 ti lé.
M: M6-men uén.
W : Mo-men tinh-hoc.
n: Stc can.
n_: Stic can nén cta sit.
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n’ : Stc can kéo ctlia sit.

n, : Stic can nén cta bé-tong.
', : Stic cdn kéo clia bé-tong.
n_: Gi6i han gay clia bé-tong.
n : Gi6i han gy cta sit.

n, : Gidi han dan hdi cua sat.
n : Hé so Poisson.

w : Tiét-dién sat nén.

w’ : Tiét-dién sat kéo.

R : Stic chiu dung.

R :Stic chiu nén clia sat.

R’ : Stc chiu kéo ctia sat.

R, : Stic chiu nén cua bé-tong.
R, : Stic chiu kéo cuia bé-tong.
T : Stic cat ngang.

z : Canh tay don.

Tap 1
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LOI NOI PAU

adch ddy hon mot thé ky, do sy
tinh cd, ngudi ta da tim ra mot
vat liéu goi la Bé-tong cot sat va da thuc
hién theo nhiing phuong phdp thuc ng-
hiém, mdi cho dén ndam 1894, ngudi ta
mdi nghi cdch xtt dung vat liéu nay trén
can bdn khoa hoc, ldy viéc tinh todan lam
phuong tién huéng dan sy thuc hanh,
dem cdc quy tac vé “Stic chiu dung ctia vt
liéu” ra dp dung. Nhung Bé-tong cot sat la
mot vat lieu khong dong chdat gom cé bé

Tap 1
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tong va sdt nén trong viéc tinh todn nguoi
ta phdi thay thé tiét dién sat w bang mot
tiét dién bé-tong gid dinh tuong duongm
va xem bé-tong cot sat nhu mot vat liéu

dong chat.

Cdn cii vao gid thuyét nay, cdc nidc
trén thé gidi da dat ra nhiéu quy 1¢ chinh
thiic v6i muc dich hudng dan, chii khong
bat budc, va dé nghi ciing nhitng ai mudn
tinh bé-tong cot sat nén vdc lugng cdc stic
chiu dung trong pham vi an-toan dé cho
chiéc-vat hay la cong-trinh-sy diing viing
vGi thoi gian, vi theo da tién trién cua
khoa hoc, ky thuat, cdc quy 1é nay rdt co
thé duoc tu chinh cho thich hogp.

O nudc ta, tii trudc dén nay, chi dp
dung cdc quy lé 1934 va 1945 cua Phap,
nén nhiing diéu trinh bay trong sdch nay
ciing can cui vao cdc quy ¢ dy.
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Tuy nhién, muodn thuc hién hoan hdo
mot cong tdc vé bé-tong cot sat thi két qud
viéc tinh todn phdi dugc thi hanh diing
dan, nghia la phdi giao phé cho nhiing
ngudi hiéu biét cdach thuc hanh bé-tong
cot sat, biét chon lya nguyén liéu tot, biét
tron ho, déng khuén, ddt sat v.v... chi
khong nén uy thdc cho nhiing tay ngang
lam la61y roi, cho xong viéc.

V6i nhiing nhan dinh trén, chiing toi
chia sdch nay ra lam ba phdn:

1. Phan thit nhdt trinh bay nhiing
diéu tong qudt vé dinh nghia, lai lich,
thanh phdn ctia Bé-tong Cot sat. nhiing
tinh chdt cua vdt liéu va cdch thuc hién
thong thuong.

2. Phan thit hai gidi thich nhiing
phuong phdp tinh cdc tiét dién véi muc
dich tim ra s sat, bé-tong, cdn thiét dé

Tap 1
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chiu dung viing chac nhiing stic dé dnh
huédng trén chiéc vat, nhu stic nén, stic kéo,
stic cat ngang, nhiing mo-men udn, mo-
men xodan V.v..... cung cdc phuong phdp
thu lai nhiing stic chiu dung cua bé-tong,
sat, bang nhiing cong thiic cia quy Ié.

Ngodi ra, dé doc gid co thé theo doi cdc
tién bo trong nganh ky thuat nay, chung
toi c6 danh mot chuong, noi vé “Bé-tong
tién-dp” la logi vat liéu mdi, trong do bé-
tong va sat dugc xii dung riéng ré. Nho
vdy, nguoi ta da dp dung cdc quy tac vé
“Stic chiu dung ctia vat liéu” mot cdch ro
rang, khong gan ép va ding cdc logi sat cé
stic chiu dung cao rdt thich hogp.

3. Phdn thit ba la phdn ting dung vao
mot vai truong hgp thong thudng, nhu
diic mong, mdi hién, thang lau, san nha,
san cau v.v...
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Doc gid sé tim thdy bén canh két qud
ctia bai tinh, nhiing hinh vé ghi ro kich
thudc va vi tri cdc loai sat.

Mot bang do tinh Pigeaud, mgt bdng
ké sat va mot bdng ké trong luong cdc vit
liéu dugc dinh kém theo sdch dé doc gid
tuy nghi xu dung.

Ve danh tui, ching t6i nhdn thdy hién
nay c6 cudén “Danh tit khoa hoc” ciia O.
Hoang Xuan Han, cuén “Danh ti ky
thudt” cua Bo Cong Chdnh, tdp “Danh tv
chuyén mén” cua Khu Bac Céong Chdnh
Trung Phdn, nhung rdt tiéc nhiéu khi
cung mot danh tir ma moi cudn dich mot
khdc, nhu chit devis, dich la to khai gid,
bdng tiét-phi udc-lugng, bang du trii, hay
la chit pieu, dich la noc, cti, coc v.v... nén
chung toi man phép chi lya chon danh tu
nao, theo y chiing toi, thich hgp vdi nganh
bé-tong cot sat hon cd. Ngodi ra c6 mot s6

Tap 1
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danh tu do chiing téi ddt ra, theo nguyén
tac, danh vu tién cho nhiing tiéng thong
thuong, thu dén nhiing tiéng Viét goc
Hdn, hodc nhiing danh tv; phién am.

Néu sau ndy, danh tu ky thudt dugc
gidi quyét thong nhdt, chiing t6i xin vui
long tu chinh.

Chiing téi ciing biét rang, viéc soan
sdach ky thudt doi héi nhiéu cong phu ng-
hién cviu va kinh nghiém thuc hanh, ddng
lé phdi dé cho quy vi dan anh ddm trdch,
nhung nhdn thdy trong lic ndy, moi co
gang déu ddng khuyén khich, cho nén
chiing téi chdang qudn tai hén siic mon,
c6 gang bién soan cudn sdch ndy, trudc
la dé giup nhiing ai thiéu phuong tién
ngoai ngii, mudn tim hiéu vé Bé-tong cot
sat la mot nganh hién nay rdt phd bién
trong viéc xdy cdt khap nuéc ta, sau niia
dé gop chit phan nhé vao cong cudc xdy
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dung mot nén ky thudt bang tiéng Viét
cho nguioi Viét.

VGi udc vong dy, chuing toi mong rdng,
roi ddy tu sdch ky thudt nudc nha sé cé
thém nhiéu sach mdi va néu trong sdch
nay co diéu gi so xudt, xin quy vi vui long
chi gido cho.

Cudi ciing, chiing t6i xin cdm ta Ong
Pham Hitu Vinh, Tong Thu ky B6 Cong
Chdnh, va Ong Biiu Pon, Gido Su BCS
tai truong Cao Ddng Cong Chdnh Saigon
da giup chiing téi nhiéu y kién xdy dung
trong viéc soan thdo cuon sdch nay.

Binh Duong, ngay 28-10-1961

TRAN SI HUAN

Tap 1
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PHAN THU NHAT

VAT LIEU BE TONG
COT SAT

Tap 1
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CHUONG 1

Nhiing diéu tong quat
1. DINH NGHIA :

Bé-tong cot sat la mot vat liéu gom
c6 hai phan: bé-tdong va sat. Mudn co
bé-tong ngudi ta tron xi-mdang, cat, san
va nudc theo mot ti 1é dinh san. D6 bé-
tong ay vao trong mot cai khuon cé dat
sat (thuong la sat tron) va d€ mot thoi
gian cho cing ro6i thdo khuon ra, ta sé c6
mot vat liéu méi: vat liéu bé-tong cot sat,
trong do:

Tap 1
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Bé-tong chiu dung stc nén.

Sat chiu dung stic kéo, va doi khi
cd stuc nén niia néu bé-tong modt minh

khong chiu dugc hét.

2. LAT LICH:

Vit liéu nay xuat hién tii hau ban thé
ky thu 19 do 6ng Lambot trinh bay chiéc
ghe clia Ong bdng bé-tdng cot sat vao
nam 1855 tai Hoi chg Quoc Té€ & Phap.
Sau do, d6ng Francois Cognet thuc hién
mot tran nha bang sat 1 boc bé-tdng, va
ong Joseph Monier, mot ngudi lam vudn
& Versailles cd duc nhiéu chiu ciy bang
bé-tdong cot sat dé thay thé chau go (1867).
Dé tudng nhé O6ng nay, nguoi Diic da dat
tén cho bé-tdong cot sat la Monierbeton.
Tuy nhién viéc ap dung van con 1é té cho
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dén khi 6ng Frangois Hennebique (1842-
1921) xdy cat cai nha dau tién bang bé-
tong cot sat ¢ s6 1 duong Danton (Paris)
thi loai vat liéu nay méi dugc phat trién
tai Phap. Déng thoi, O. William Sim-
mons & Anh, O. Ernest Leslie Ransonne
& My ciing phé bién cach xt dung bé-
tong cot sat theo nhiing phuong phap
thuc nghiém tai hai qudc gia Anh va My.

Qua gan thé ky 20, phuong phap thuc
nghiém dugc thay thé bang phuong phap
khoa hoc. O Phap nim 1894, cic d6ng
Edmond Coignet va Napoléon de Tedes-
co ¢c6 goi dén Hoi Ky Su mdt bon thong
dat, ddt nén mong cho viéc tinh toan bé-
tong cot sit. Nam 1897 O. Rabut bét dau
day mon nay tai trudng Quoc Gia Kiéu
Lo; O. Considére lam nhiéu thi nghiém
vé bé-tong cot sat va bé-tong niéng, mé
dau cho cong cudc nghién ctiu, dén nay

Tap 1
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van con tiép tuc, véi udc mong tan dung
moi khd nang dp dung vat li¢u nay trong
cac cong tac xay cat. Nam 1906, do cong
trinh cua hai 6ng Mesnager va Maurice
Levy, mét quy 1¢é chinh thuc vé cach tinh
bé-tdng cot sat ra doi tai Phap, danh diu
mot ky nguyén mdi cho thé ky nay ma
nguoi ta thuong goi la thé ky cua bé-tong
cOt sat.

3. NHUNG TIEN LOI VA BAT TIEN
TRONG VIEC DUNG BE-TONG COT
SAT:

That ra vat liéu nao cling cé uu khu-
yét diém, nén chi phai tuy theo sy xu-
dung ma lya chon cho thich hgp. C6 loai
chiu dung stic nén rat tot nhung chiu
dung suc kéo thi rat kém, nhu bé-tong
chdng han. Do d6, trong cic cong tac xay
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cat can dén su chiu dung cta nhiing stc
kéo lan stic nén, nguoi ta thuong dung
bé-tdng cot sat.

Dung vat liéu nay cé nhiing cdi lgi
sau day:

a) C6 thé duc theo hinh thtic nao tuy
thich.

b) Tiét kiém nhiéu vé tu bd vi trong
lac céc cong-trinh-su bang sat phai dugc
son phét theo ky han cho khoi sét ri, thi
trai lai cac cong-trinh-su bang bé-tdong
cot sat, mot khi lam xong cé thé ndi la
khong can phai tu bo gi ca.

c) Khoi bi chdy, vi bé-tong cot sat
dan nhiét kém va cac hé s6 dan nd cua
sat cling nhu ctia bé-tong gan bang nhau
nén du gdp trudng hgp bi chdy, ngudi ta
van cé thé sua lai 16p ngoai va dung lai

Tap 1
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dugc, trong lic mot cong trinh su bang
sat néu bi chdy, thi cic by phan phan
nhiéu déu bi hu ca. Nho vay ma nguoi ta
c6 thé dung bé-tong cot sat dé lam cac 1o
dac.

d) Tinh cach doc khoi, vi trong cac
cong-trinh-sy bang g6 hoac bang sit,
cac chiéc vat déu chiu dung riéng ré, trai
lai vGi bé-tdng cot sat, cac chiéc vat déu
lién d&i véi nhau. Néu mot thang stc xay
ra 6 mot di€ém nao dé thi cac diém xung
quanh chia nhau ganh véac. Thi nghiém
cho ta thdy rang trén mot trin nha cé
nhiéu da, néu mot da bi de ndng thi cac
da hai bén ciing bi cong.

e) R4t bén bi.

g) Co6 thé lam san trudc 6 xudng duic
va dem rap tai cong trudng rat tién lgi
(dan, cOng v. v..).
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Tuy nhién cling cé céi bat tién 1a :

a) Cac cong-trinh-su bang bé-tong
cot sat déu tuong dbi nang né, phai duc
moéng can thdn, nén tén kém nhiéu hon.

b) Cach thuc hanh phtic tap vi phai
dong khuon cho chac chan va dét sat cho
dung véi hoa do, nhiéu luc rat ti mi.

c) Mot khi lam xong roi thi khong
thé stta d6i dugc niia.

Tap 1
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CHUGONG 2

Thanh phan bé-tong co6t sat!

A) SAT

1. PAI CUONG VE TINH CHAT
CUA SAT.

Sat thuong dung dé€ duc bé-tong cot
sat thudc loai sat mém, va cé nhiing dac
tinh nhu sau:

1 Cudc chu: Viéc nghién ctiu ti mi van dé nay thudc pham vi
mon “Vat liéu xay cat” & day chi dé cap dén nhiing diéu tong
quat lién quan dén bé tong cdt sat ma thoi.

Tap 1
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— Hé s6 dan hoi :
E_=20.000 dén 22.000 kg/mm2
— Gidi han dan hoi :

n', = 24 kg/mm?

— Gidi han gay:
n =42 kg/mm?
g
- Do dan gay :
C =25%

Ngay nay nguoi ta con dung loai sat
hoi cling c6 gidi han dan hoi ti 40 dén
60 kg/mm? va giGi han gy cao hon (trén
60 kg/mm?).

Thi nghiém: Lay mot thanh sat bé
dail, dat dui mot stc kéo F, thanh sat sé



bBeltongicouthepleiamiuoch i3t

dan va dai bang 1 + Al

Hay goi C la do dan don vi ATI va S
1a tiét dién thanh sat, stic can n sé bang
f (c). Néu vé trén mot truc toa do, ta sé
cd két qua nhu hinh 1, theo do6 thi trong
doan khoi d4u, duong biéu dién la mot
doan thang OA nghia la stic can n ti 1é
thudn v6i do dan c; ta co thé viet: n = E
c. (E, 1a mot hang s6)

53)‘/
é/bi' Aon A
oon A RE
26 Syn ‘ ‘ 23 o
o
Non
Loryg geeo
wrir T

Tap 1
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Trong doan nay, néu bo stic kéo F thi
thanh sat tré lai bé dai cfi, do & trang thai
dan hoi cta sat nén E dugc goi 1a hé s6
dan hoi hay h¢ s6 Young.

E_=20.000 dén 22.000 kg/mm?,

Thi nghiém clng cho biét rang tai
diém A stic gidi han dan hoi n’, c6 tri
s6 gin 24 kg/mm?, va néu tiép tuc kéo
vGi mot stc F 16n hon n’E thi khi tha ra,
thanh sat sé khong tré vé bé dai cti ma lai
bi bién dang thudng xuyén. Hién tugng
nay xay ra trong vung AB, va B la diém
giGi han stc can cua sat; qua khai diém
B thanh sat sé ti€p tuc dan ra, du cho stic
F ¢6 yéu hon trudc, va roi sé bi gay mau
chong.

Trong trudng hgp thanh sat bi dat
dudi mot stic nén thi thanh sat ciing sé
c6 nhiing hién tugng gan giong nhu trén
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it nhat 1a trong khoang dan hoi va sau do
s€ bi cong,

Thi nghiém con cho biét hé s6 dan
hoi v6i gidi han dan hoi cua sat kéo ciing
gin giong nhu sat nén.

2. HINH DANG VA KICH THUGC

Trong cac cong tac vé bé-tdng cot sat,
nguoi ta thuong dung sat tron, dudng
kinh tti 5mm dén 12mm cho loai sat phu
va tu 8mm dén 40 mm cho loai sat chinh,
cOt vao nhau bang nhting sgi thép cting
ti 0,7 dén 1mm.

buong kinh thong dung ctia sat tron
tron la 5mm, 6, 10, 8, 10, 12, 16, 20, 25,
32, va 40 mm, véi mot chiéu dai, hoac
ting cay 12m (dudng kinh 16n) hoac

Tap 1
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tiing cudn tron 50m (dudng kinh nhd).

Ngoai ra ngudi ta con dung céc loai
sat khac nhu loai Isteg ctia Duc, loai
Johnson ctia MY, loai Tor ctia Phap, khac
nhau & phan 16i thém ngoai mat nhiéu it,
lam thanh nhting khia sat d€ cho dé bam
dinh vao bé-tong.

Ngudi ta cling con dung nhiing tam
sat dan san dé duc dan, 6ng nudc, v.v...

3. CACH GIU GIN SAT:

Vi sat dé bi sét ri nén can phai boc
mot 16p bé-tong day it nhat tii 2 cm dén
2cm 5 d€ che chd cho sat khoi bi thoi tiét
lam sét ri.



IBeltongicoutheptgiamniuoch ek

4. GIOI HAN CUA SUC CHIU
DUNG:

Theo quy 1é 1934 giGi han stc chiu
kéo cta loai sat mém dugc an dinh nhu
sau:

R =13 kg/mm®

5. SO LUONG SAT TRONG MOT
THUGC KHOI BE TONG:

Néu chi ké sat chinh ma thoi thi s6
lugng nay dugc dién ta bang ty s6 cac
thé tich sdt V, va bé-tong V.

1%

A

v,

S . A A < )
o, Tietdiensat o 6o den 4%
S, Ti€tdi€n b€ téng

V., S,  Tiéldién st
V, §, Ti€ldi¢nbé€ (6ng

=tr 0,6%dén 4%

Néu ké ca sat phu thi s6 lugng nay
sé tinh theo trong lugng tu 50kg dén 350

Tap 1
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kg/m?. (Trudng hop céc tran nha, tti 100
dén 120 kg/m’ tuy theo sy quan trong
clia cdc gia trong).

B) BE-TONG

Thanh phan ctia bé-tong gom co xi
mdng, cat, san va nudc. Bé-tdong dung
dé duc bé-tong cot sat khac véi bé-tong
thudng & cach dinh phan xi mang ciing
nhu & kich thudc cua san cat.

V€ cach dinh phén, ttic la cach dinh
s0 lugng xi ming trong mot thudc khoi
bé-tong, ngudi ta thudng dung ti 250kg
dén 400kg, tuy theo cong tac.

binh phan thudng dung nhat la dinh
phan 300 hay 350 kg/m?, con dinh phan
250 thi chi dung trong cac cong tac co
khoi lugng 16n va it sat,
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V€ kich thudc cua san cat, phai chon
lya thé nao dé€ cho bé-tong co6 thé lot dé
dang gitia mat khuodn va sat.

Néu goi D 1a dudng kinh cta san va
d la khoang cich trong nho nhat gita
khuon va sat hoac gitia hai thanh sat gan
nhau, thi D phai nho hon d it nhat nam
ly.
D<d-5mm

Trong trudng hop mot man mong
cd bé day e thi D < e /3 hodc san nha thi
D <20 mm.

1.- THANH PHAN CUA BE-TONG.
— Xi-mang:
Xi-mdng la mot thu ho bot (liant).

Trong xi-mdng c6 chat da voi, chat
oc-xyt voi CaO, chat oc-xyt si-lic SiO?,

Tap 1
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chat oc-xyt alumin AI?O?, va nhiing chat
khac nhu Fe*O’, MgO, SO. Tuy theo su
phdi hgp cta nhiing chat do, ngudi ta co
thé sap thanh cac loai sau day :

— Xi mdng cham Portland [portland 14
tén clia modt viing & phia nam nudc Anh, nhiéu dit sét lan

da voi dung dé€ ché tao xi mang rat t6t.] co hé sO chiu
nudc tu 0,5 - 0,6.

— Xi mang nhanh cé hé s6 chiu nuéc
ti 0.6 dén 1,2.

— Xi mang a-lu-mi-no c6 h¢ so6 chiu
nudc ti 1,2 dén 1,8.

— Pu-zo-lan c6 hé s6 chiu nudc 3.
He¢ s6 chiu nuéc ghi trén day la phan
s0 gitia cac chat SiO? va AI’O° vé6i CaO -

. SiO* + AI*O°
1 CaO

Trong cdc loai trén, thi loai xi mdng
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cham thuong dugc dung dé€ duc bé tong
cOt sat.

bac tinh cua loai nay la céd nhiéu
chat si-li-cat voi (SiO?, 3CaO), bat dau
cing tu 2 dén 3 gid va cling tot ti 6 dén
12 gio.

Xi mang dugc chia dung trong cac
bao gidy, moi bao nang 50 kg dé cho dé
chuyén van dén cac cong truong.

Trong lugng riéng ctia xi mang (kho-
ng bi nén) la 1.000 dén 1.200 kg/m”>.

Pé phan loai xi méng, trudc kia,
nguoi ta thudng goi n6 bang 2 con so, vi
du xi mang 20-25, c¢6 nghia la xi mang
nay cé thé chiu dung sau 7 ngay mot stic
kéo 20 kg/cm® va sau 28 ngay, mdt stic
kéo 25 kg/cm®. Ngay nay, cic loai xi-
mang déu dugc dinh theo stc nén, trén

Tap 1
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mot khoi xi méng, canh 5 cm, sau 7 ngay
va sau 28 ngay, vi du xi-mang 250-315.

Ngoai ra ngudi ta con dung cac loai
xi ming khdc, tuy theo sy quan trong
ctia cong tac, nhu:

a) Xi mang nhan tao, loai cd stic bén
(nhu xi mdng trang) c6 ddc tinh thoi
gian bat dau cung giéng nhu xi mang
Portland, nhung thoi gian cing tot lai
ngan hon, cho nén cé thé thiao khudn
sém, nhat 1a stic chiu dung lai cao hon:
315-400.

b) Xi mang duc hay la xi mang a-lu-
mi-no cd ddc tinh bat cling rat mau va
stic chiu dung rat cao (355-400) c6 thé
chong lai anh hudng phd hoai cta nudc
c6 chat man hodc co chat xé-len, nhung
khi cting thi lai phat nhiét rat nhiéu nén
can phai can than khi xtt dung; khong
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nén duc luon mot khoi qua 16n, luc trsi
nong; cting nhu khong nén tron véi xi
mdng Portland v.v... Chi nén dung loai xi
mang nay trong nhiing cong tac can phai
kho mau, hodc can phai chong lai su pha
hoai ctia nudc bién, nhiét 30 cao cna 1o
dac v.v....

Xi méang dé 1au ngay rat dé bi hu; thi
nghiém cho biét xi mang cé thé giam bét
stic chiu dung:

8% néu d€ lau qua 3 thang
14% néu dé€ lau qua 6 thang
21% néu dé lau qua 1 nam

40% néu dé lau qua 2 nam, ké ti khi
san xuat.

Khi nao xi mdng dong cuc thi phai

bo.

Tap 1
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— Cat:

Trong cac nguyén liéu tap hgp thanh
bé-tong, cat 1a loai hdt nho dudi 5 mm,
hodc lay 6 song ngoi, hodc do su nghién
da cling ma ra. Trong lugng mdi thudc
khoi céat trung binh 1a 1.400 kg.

Cat dung d€ dac bé-tong cot sat phai
1a thu cat sach, nhat la khong c6 1an 1on
chét dat hoac cac chat hitu co, dé vo trong
tay, phai kéu gion ma tay khong bi ban.

Co 3 loai:

— Cat nho tu 0,1 dén 0,5 mm
— Cat vtia tii 0,5 dén 2,5 mm
— Catl6n tu 2,5 dén 5 mm

Bé-tong tron dugc tot hay xau mot
phan cling tuy & s6 lugng cat va sy lua
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chon loai cat thich hgp. Ngudi ta thudng
dung :

5% cat nho dudi 0,2 mm
tu 20 dén 35% cat nho dudi 0,5 mm

va tu 50 dén 70% cat vua dudi 2,5
mm

Néu ghi chu cac con s6 trén day vao
mot do thi ma hoanh do 1a cac loai cat
va tung do la bach phan trong lugng ctia
cat, ta sé co dugc 2 dudong biéu dién A va
B.

Loai cat thich hgp d€ duc bé-tong cot
sat phai c6 duong biéu dién nam trong
hai dudng A B ctia d6 thi dudi day.

Tap 1
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— San:

Nhiing loai hot da cing ti 5mm dén
25 mm goi la san, cé thé tim thay & sdong
ngoi hoac & ham da. San dung dé duc
bé-tdng cot sat phai la thi cing va sach
sé. Moi thudc khoi san can ndng chiing
1.600 kg,

Cing nhu cat, s6 lugng san trong
thanh phan cdc nguyén liéu tap hgp rat
anh hudéng dén pham cua bé-tong.

Theo O. Bolomey, muén cé bé-tong
tot, phai dung mot s6 lugng san, theo
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cong thic dudi day :
P :A+(100—A)\/%

P : bach phan trong lugng cac hot
san lot qua san 16 d.

trong do :

D : dudng kinh 16n nhat cua san
dugc xt dung.

A : Hé s6 bién doi tii 10 dén 14 tuy
theo san tron hay san goc.

DPo6i véi nhiing cong tac bé tong cot
sat thong thudng, ngudi ta ap dung cach
dinh phan c¢6 dién v6i mot trong lugng
t 300 dén 350 kg xi mdng va mot khoi
lugng gom ¢6 :

400 lit cat

Tap 1
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800 lit san
trong 1 thudc khai bé-tong.

Nguoi ta con sap hang bé-tdong tuy
theo ti 1€ san va ho (xi mang + cat +
nudc) nhu sau:

Tén bé tong San Ho Ty 1é ho
Non 5phan | 2 phan 40%
Thuong 2 phan | 1phan 50%
Gia 3 phan | 2 phan 66%
Qua gia 4 phan | 3 phan 75%
Lang 1 phan | 1phan 100%

Tén bé tong San Ho6 Ty lé ho
Non 5phan | 2 phan 40%
Thudng 2phan | 1phéan 50%
Gia 3 phan | 2 phan 66%
Qua gia 4 phan | 3 phan 75%
Ling 1 phan | 1phdn | 100%
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DPoi v6i nhiing cong tac quan trong,
viéclyachonsan cattrénéntimi, can phai
ap dung cac phuong phap thuc nghiém
nhu phuong phap Faury, phuong-phap
Valette v.v...

Nudc:

Nuéc dung dé dac bé-tdong phai la
tht nudc sach khong c6 chat mg, chat
a-cit, al-ca-li, cing nhu khong duogc
dung nudc bién dé duc bé-tong.

SO lugng nudc can dung tuy theo do
16ng ctia bé-tong va thanh phan cat san.
Neéu it nudc, bé-tong sé kho va kho duc,
trong bé-tong sé cd 16 trong. Do do xi-
mang khong bat cting toan dién dugc.
Néu nhiéu nudc qua, thi khi bé-tong kho
roi, trong bé-tdng cling c6 16 trong, va
bé-tdong sé it bam dinh vao sat, stic chiu
dung cua bé-tong sé gidm nhiéu.

Tap 1
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Viéc dinh s6 lugng nudc can dung vi
thé ma rat quan hé, (tii 8% dén 9% trong
lugng san cat va xi-mang tuc la ti 160
dén 180/m?); tuy nhién san cat, khuoén
g0, trude khi dung déu cé rta nudc cho
sach sé nén kh6 ma dinh dung s6 lugng
nudéc can dung, do d6 ngudi ta chi can
dinh do nhuyén ctia bé-tong ma thoi.

Vé cong thic, d€ xac dinh tdm quan
trong gilia Xi-mdng va nudc, nguoi ta
thudng dung:

a) Cong thuc Bolomey:

R:K£ ¢ —0,50]
E+V

/&

VOl
R : Stic chiu nén bing kg/cm?

K': Hé s6 tuy thudc chat xi mang
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C : Trong lugng xi méing bang kg/m’
bé-tong
E : Thé tich nudc bang lit/m’ bé-tong
V: Thé tich 16 trong bang lit/m?* bé-
tong.

Truong hgp bé-tong nhuyén, V = 0,
thi stic chiu nén sé bang:

R= K(E—O,SOJ
E
b) Cong thtic Feret:

1
E

V 2
I+—+—
trong d6 C,E, V IL tHé t(Ji tuyét doi cua
xi mang, nudc va 1o trong trong mot
thudc khai.

R=K

Tap 1
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Trong trudng-hgp bé-tdng nhuyén
V =0 thi stic chiu nén sé bang:

1

R=K

2

: I EJ

O céac cong trd(‘};;g, nguoi ta cod thé
thti do nhuyén theo phuong phap “Hinh
non dAbrams” (hay la slump-test):

Lam mot cai khuon bang ton day
2mm, theo hinh nén cut, khong c6 day,
cao 30cm, dudng kinh ddy trén 10cm,
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day dudi 20cm, rdi ddt trén mot tam ton
thang khdc. D6 bé tong mdéi tron vao
khuon, lam 4 lan, ct sau moi lan phai
dam ky v6i mot thanh sat 12mm. Ba
phut sau khi d6 day, can than gié khuon
lén va do khodng bé-tong lun.

Bé-tong tot néu khoang lin chi bang

— tli 2 cm dén 10 cm cho nhiing cong
tac thudng.

— ti 10 cm dén 20 cm cho nhiing
cong tac dic biét hodc cé bé day tuong
doi it.

— tt 0 dén 10 cm cho nhiing vat duc
trong khuon rdo nudc.

— tl 0 dén 5 cm cho nhiing vat duc
c6 chan dong bén ngoai hodc bén trong
nhting khuén rdo nudc.

Tap 1
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Nguoi ta goi:
Bé-tong kho, néu lan tii 0 dén 1 cm
Bé-tong nan, néu lun tli 3 dén 10 cm

Bé-tong long, néu lun ti 10 dén 15
cm

Bé-tong nudc, néu lun ti 10 dén 15
cm

2. TINH CHAT LY HOC CUA BE-
TONG:

a) Ty trong: Mot thudc khoi bé-tong
ndng trung binh 2.400 kg; néu c6 thém
sat thi ti trong ctia bé-tong cbt sat sé udc
chting 2.500 kg/m?.

(Xin luu y: Bé-tong duc tay khong
dugc dac ran, nén ndng chiing 2300 kg/
m?®, con bé-tdng rung cé thé ning dén
2.600 kg/m?).
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b) Su bién ddi thé tich: Bé-tong co
thé bién doi thé tich dudi anh hudng ctia
khi hau, cta stic rut va ctia nhiing stic
ngoai.

1) Anh hudng ctia khi hau:

Thi nghiém cho biét rang stic néng
chi tham vao bé-tong véi mot téoc do
gi6i noi, ngoai ra h¢ s6 dan nd cua be-
tong bién doi tuy theo s lugng xi-mang
nhiéu it trung binh bang 10x10° nghia
la gan bang hé s6 dan nd cha sat.

2) Anh hudng clia stic rut:

Stc rut la mot hién tugng dac biét
cua bé-tong. Hién nay ngudi ta cling
chua tim hiéu hét dugc tat ca tdnh chat
cua stc rut. Ngudi ta chi biét rang, lac
dau, bé-tdong bat cling rat mau, r6i cham
dan va c6 thé kéo dai hang nam. Sau khi

Tap 1
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bat cling bé-tong co6 thé bi rut ngan lai
néu dé ngoai troi, hoac hoi phong lén
néu dé trong nudc.

Hién tugng rut ngan lai cua bé-tong
goi la sy rut, hién tugng nay bién doi tuy
theo:

— Khi hdu noi cong-tac
— Céch dinh phan cta xi-mang
— S6 lugng nudc tron.

Bé-tong dac ran it bi rat hon. Nguoi
ta dang thi nghi¢m dung loai “xi-mdng
khong rut” hoac “xi-méng truéng” dé bo
khuyét anh hudng tai hai do sy rut gay
ra.

Theo O. Mesnager thi su rat anh
huédng tu lac bat cting cho dén 3 thang
sau thi bé-tong ngan lai chiing 0,3 mm
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moi mét va 5 nam sau, chiing (0,5 mm
moi mét, lam cho bé-tong c6 vét nit ran.
Vivay trong cac cong-trinh-su cé bé mit
16n, nguoi ta thudng dé cac ké ha cach
khodng nhau tt 15m dén 25m.

3) Anh hudng ctia nhiing stic ngoai :

Dudi anh hudng ctia cac stc ngoai,
bé-tong thuong bi bién dang va sy rut
cing do d6 ma thay ddi nhat la khi bé-
tong bi nén, sy rut tr§ nén quan trong.
Do 1a su rut dudi stic de.

Néu bé-tong bi kéo, su rut sé giam
bét, nhu trong trudng hop bé-tong cot
sat. Va déy ciing la diéu tién lgi ctia bé-
tong coOt sat vi hién tugng rut dudi stic
deé gitp cho cong-trinh-sy chiu dung dé
dang thich hgp véi céc stic bén ngoai.

Vi du trong mot da tran lién tuc bang

Tap 1
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bé-tdng co6t sat, & ngay cac diém tya déu
cd nhiing mé-men am quan trong lam
phan dudi ctia da bi nén manh. Nho su
rut dudi suc de, cdc stic nén dugc truyén
sang phan bén canh lam cho sy bién dang
cac tiét dién cta da trd nén dong déu.

c) Hé s0 dan hoi: Thi nghiém cho
biét dudi stic nén viia phdi, bé-tong sé
dan hoi va hé s6 dan hoi E, bién doi tu
100.000 dén 400.000 kg/cm?.

Theo quy 1¢ 1934, E, = 200.000 kg/

cm?.

d) Hé s6 Poisson: Trong khi chiu nén,
chiéu dail cia bé-tong khdong bi ngan lai
Al ma con bi phong ngang Aa theo chiéu
ngang a niia. Nguoi ta goi hé so Poisson,
ty sO:
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Aa

ﬁ: 0,25 dén 0,30 néubi nén haykéo
0

Aa

a _ v
Vi A 0,10 hay 0,15 néu bjudén

[
e) Stic can nén; Stic can kéo:

Stic can nén ctia bé-tdng bién doi tuy
theo cach dinh phan xi mang, san, cat,
nudc tron va tudi ctia bé-téng, vi du: Stic
cdn nén R cta mot bé-tong dinh phén
300, sau 7 ngay 1a 70 kg/cm?®, sau 28 ngay
1a 107 kg/cm?® va sau 90 ngay la 160 kg/

cm?.

Tap 1
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Stic can kéo cua bé-tong it hon stic

. 1
can nén nhiéu va chi bang d6 15 ma
thoi. Stic can kéo cling bién doéi nhu stic

can nén vay.

3. TINH CHAT HOA HOC CUA
BE-TONG:

Bé-tong bi phén tich bséi nudce bién,
va nhiing chat a-xit, go-ly-cé-rin, v.v...
Dé giii gin bé-tdng nguoi ta thudng t6
thém & ngoai bang mot 16p ho va néu &
bién, ngudi ta dung cac loai xi mang dac
biét (nhu xi mang a-lu-mi-no) dé tron
bé-tong.
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Tap 1
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CHUONG 3

Cach thuc hién

1. PONG KHUON:

Trong moi cong tac vé bé-tong cot
sat, viéc dong khuon chiém mot phan
quan trong, khong nhiing vi khudn phai
chiu dung viing chic trong mdt thoi
gian, ma con phai dong mdt cach cong
phu ti mi cho dung theo cac hoa d6. Tién
dong khuon ké ca gian chong ciing tén
kha nhiéu, tii 12 dén 20% chi phi tong
cdng cho mot san nho va 50% cho mot
da riéng biét.
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Khuén thuong lam bang g6 (cay,
van) doi khi & trong 1ot thém kim khi
(ton, kém) hodc toan bang kim khi.

Go tétnhatdélam khuonla go thong,
nhung khéng nén dung go tuoi hoac kho
qua vi cac loai gbd nay dé bi cong, néu gap
phai mua nang.

Gian chéng c6 thé lam bang cac loai
cay gb thuong hodc bang sat.

Nguoi ta ¢6 thé lam khuon san &
xudng hodc dong ngay tai cong trudng.
Trudc khi dic, mudn cho xi méng sau
nay khoi dinh cting trong g6 va néu bé-
tong khong can to thi ngudi ta bao mat
trong cua khudn cho lang, hodc dan giay
hodc boi sdp, hodc dung van ép va quét
thém mot 16p dau long, con néu can to
mot 16p ho niia thi chi can tudi nudc cho
uét khuon 1a da. Sau khi dung xong phai

Tap 1
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riia khuon ngay cho sach xi mang dé xu
dung vao lan khac.

Ngoai ra, ngudi ta chi dung khuon
g0 1ot kim khi khi nao cin diac nhiéu
chiéc vat giong nhau va phai lan mo lam
cho dung cac khuc mac ctia hoa do.

Con cac khuon toan bang kim khi
thi it dugc pho bién vi dat tién, cho nén
chi cac hang chuyén mon c6 dip dung
lu6n méi sam ndi.

Tru:

Ngudi ta dong khuon cac tru vuong
bang cach ghép van 3 mat va dugc giti
ky bang nhiing chét dinh hodc bu-lon,
con mat thd tu thi dong lan theo mtc
bé-tdng ma ngudi ta sé do vao khuon
tting 16p 3 tdc dé€ cho dé dam. Van dung
dé dong khuon thudc loai van day 3 cm
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hodc 3 cmb5.

Po6i véi cac tru ¢6 nhiéu goc hodc tru
tron nguoi ta dung nhiing tam van dung
c6 bé ngang hep va cét lai v6i nhau bang
day sat.

Dan, da:

Khuon ctia mot cay da riéng ré gom
cd 1 tam van ddy va hai tam van hai bén
dugc dung diing nhd cac nep chong va
cac thanh ngang & phia trén.

Khuon ctia dan thi gom c6é nhiéu tam
van noéi nhau. Cac khuon nay dugc dit
trén mot gian chong bang cay hodc bang
Ong sat cach nhau tt 0,m75 dén 1m,00
tuy theo stc ndng cta da.

DPéi véi nhiing cong tdc quan trong,
dé cho viéc thao khuon dugc dé dang,
ngudi ta thuong dit & dudi chan tryu mot

Tap 1
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cai ném theo hinh 4.

S

T 7

Hine 4

Néu tru cao trén 4 m thi phai chdng
thém & ngang hong dé€ tranh cho tru khoéi
bi cong.

2. DAT SAT:

Sau khi uon sat theo kich thuéc ghi
trong hoa d6, ngudi ta dem dét sat vao
trong khuon va ném cho hé day chiing
2cm, v6i nhiing cuc ném bang bé-tong,
dong loai v6i bé-tong sap duc.
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Cac céy sat dugc cot lai vi nhau bang
khuon, day sat nho hoac doi khi han lai
v6i nhau dé€ hgp thanh mdét khéi nhu
truong hgp da tran hoac da cau. Néu cé
nhiéu hang sat chinh nhu hinh s6 5 thi
nguoi ta d€ ¢ gitia vai thanh sat ngang
dé cho hai hang trén duéi khoi dinh vao
nhau.

3. PO BE TONG :

Ngudi ta tron bé tong & mot noi gan
cho duc, hodc bang tay, hoac bang may,
roi dung ky sat xic dem d6 vao khuon.

Tap 1
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O tai khuon phai ¢6 sin mot s6 thg ban,
dam bé-tong va khé xung quanh khudn
dé cho bé-tong dugc xudng déu. Bé tong
tron xong phai dé ngay vao khudn, chu
khong dugc dé€1au qua 45 phat, ké tii khi
tron cho dén khi duc; d6 tling dot day 15
cm hodc 30 cm r6i cho dam ky bang cay
nhd, qua cac ké sat trong khuodn.

Viéc d6 bé-tong nay rit quan trong
nén can phai luu y cic thg lam cho dang
hoang tui luc tron bé tong, dén luc do vao
khuon roi dam, khoé xung quanh khuon,
nhat nhat phai lam cho cin than va mau
chong dé cho bé-tong co thé lot vao tat
ca ké ho trong khudn va bam chét vao
sat.

Ngay nay trong cac cOng tdc quan
trong ngudi ta dung mot lan nhiéu may
tron, cé xe day (brouette), xe toa (wagon-
nets), xe kéo (monte charge) hodc ong
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bom dua thang bé-tong dén tan khuon.

Nguoi ta con dung may rung, dé
rung bé-tong xuong cho déu, tranh dugc
su co xat cac nguyén liéu, ma bé-tong lai
dugc cing ran hon.

May rung c6 thé dat & ngoai mat
khuon (may rung khi), hodc dat trén mat
bé-tong (mdy rung dién), hodc bod vao
trong bé-tong (may siéu rung).

4. THAO KHUON:

Ngudi ta chi thao khuon khi nao bé-
tong da da cing dé€ chiu dung cac stic
de, ké ca stic nang ctia bé-tdng va cac gia
trong. Chinh lac thao khuon la luc dé
bi xdy ra tai nan, cho nén ngudi ta phai
thao hét stic cAn than va dang ky thuét.
Néu khi hau tuong doi binh thudng va
néu dung xi mang Portland, ngudi ta cd

Tap 1
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thé thio cdc tAm van khuon:

— Hai bén ctia da hay tru sau 3 ngay
dac.

— San nha sau 10 ngay.

— Dasau 3 tuan

— Vong cung sau 2 thang.
Chuy:

Néu mot cong tac da cé nghién cuu,
tinh todn ky cang ma thuc hanh bi hu
héng thi nguyén do cé thé 1a vi:

— dung nguyén liéu xau hodc sai c&.
— phan lugng khong dung mtc

- Dbong khuon khong dugce chac
chan, ky ludng.

— dat sat khong theo hoa do.
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— Lam rd&i rac bé-tdong trong luc di
chuyén.

- Pam bé-tong khong ky dé con
nhiéu 16 tréng bén trong.

— Théo khuén khoéng dang ky han
hodc thao vung vé 1am rung chuyén toan
khdi bé tong.

Do do, can phai luu y theo dung cac
diéu chi dan trong khi thyc hanh céc
cong tac dac bé-tong cot sat.

Tap 1
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PHAN THU HAI
CACH TINH
BE TONG COT SAT

Tap 1
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CHUGONG 1

Nhiing diéu tong quat

1.- NGUYEN TAC CAN BAN QUY
LE HIEN HANH.

Trong cdc phép tinh vé bé-tong cot
sat, ngudi ta thuong 4p dung nhiing
nguyén tac tdng quat cia mon “Stic chiu
dung cua vat liéu” nhu dinh luat Hooke,
gid thuyét Navier, Bresse vé su bién dang
cac tiét dién v. v...

Tuy rang bé-tong cot sat la loai vat
liéu khong dong chat gobm cé bé-tong

Tap 1
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va sat, nhung dé c6 thé ap dung nhiing
nguyén tac ndi trén, nguoi ta da xem
bé-tdng cot sat nhu la mot vat liéu dong
chat, c6 tinh dan hoi trong do cac su bién
dang cua vat liéu déu ti 1€ véi cac stc de.

Muoén vay, ngudi ta thay thé trong
khi tinh todn, nhiing tiét dién sat bang
nhiing ti€t di¢n giad dinh bé-tong tuong
duong m lan nhiéu hon.

Néu goi E va E_1a cdc hé s6 dan hai
cla sat va cua bé-tong; F la stc de (nén
hodc kéo), w tiét dién sat va Q = m w tiét
dién bé-tdong tuong duong cla sit, ta sé
cO, theo dinh luat Hooke:

F F
E o E Q

b

d6 dan = A71=

, E
Do do Q=0_"

b
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va m=—=
E

b

m goi la hé so ti 1€.

Ve viéc tinh cdc stc chiu dung trong
mot tiét dién, ngudi ta ké nhu khong co
bé-tong trong cac ving bi kéo va chi tinh
sat thoi, vi bé-tong kéo dé bi niit.

Nguyén tac nay that ra khong hgp ly
lam nhung vi két qua thuc hanh gan véi
ly thuyét nén muon cho thudn tién trong
viéc tinh todn, cdc quy 1é & Phap, Anh
My, Dtic déu can ct trén nguyén tac do,
chi trtt Nga SO 4p dung mot nguyén tac
khdc do gido su Steuermann dé xudng.

Trong quy 1é ctia Phap, vé nhiing
chiéc vat bi udn, ngudi ta dinh hai stc
chiu dung gi6i han riéng biét cua bé-tong
va clia sat, nghia 1a c6 2 hé s6 an toan:

Tap 1



76 | s S B

— ctia bé-tong nén bang 28/100 stic
gay;
— cuia sat bang ntia gigi han dan hoi.

Con gido su Steuermann thi chi dinh
c6 mdt hé sb an toan, vi cho rang bé-tdong
coOt sat 1a mot khoi dong chat nhu da gia
thiét.

Ong ta goi “md-men chiu dyng” clia
mot chiéc vat bi uén, cai mo6- men uon
M da lam gy chiéc vat. Ong chi 14y mot
hé s6 an toan K va cho rang chiéc vat cé

thé chiu dung an toan mdt mo-men %

O nuéc ta, tif trudc dén nay, trong
viéc tinh toan bé-tong cdt sat, ngudi ta
van ap dung quy 1é 19-7-1934 cua Phap
cho tat cad cong-trinh-suy nhat la vé cau
cong (m = 10), ngoai trt nha cua thi
nguoi ta 4p dung quy 1€ 1945 (m = 15).
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— Vé CAU, déi véi nhiing gia trong.
thi c6 quy 1¢ ngay 10-5-1927 va ngay 29-
8-1940. Cac quy 1é nay chi dinh c6 mot
hé s6 dong cho ca san cau vi tinh chat
doc khoi cta bé-tong cot sat, khac véi
cau sat moi phan tt cd 1 hé so riéng. Hé
s6 dong ctia cau bé-tong cot sat gan bang
1,5.

- VéNHA CUA, cac gia trong thudng
dung dugc an dinh nhu sau:

Phong an phong khach: tit 100 kg/
m?* dén 175 kg/m>.

Nha hang : tti 200 kg/m?* dén 500 kg/

m?Z.

Van phong: tu 200 kg/m?* dén 250
kg/m?.

Truong hoc, nha hat: tu 300 kg/m?
dén 500 kg/m?.

Tap 1
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Phong hoi: ti 400 kg/m? dén 500 kg/

m?Z.

Nha xe: dén 500 kg/m®.

Nha chuta hang: dén 1.000 kg/m?.

— V€ anh hudéng ctia stc gio va nhiét
doé thi co quy 1€ ngay 5-11-1928 hodc quy
16 NV 47 ctia Phap (gi6 120 kg/m?).

2. SUC GIOI HAN:

Nhiing stic gidi han 4p dung cho bé-
tong va sat déu an dinh bai cac quy 1é
1934 va 1945.

a) Bé-tong:

Cac stic gidi han nén va kéo dugc an
dinh bang 28/100 cta gidi han gay sau
khi bé-tdong duc dugc 90 ngay :

— Stic chiu nén gidi han R = 0,28 n, 90.
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— Stic chiu kéo gidi han R, = 0,20 n’g 90.

Ban ké cdc stic giéi han cta bé-téng
(trudng hgp dung xi mang 250-315)
binh Quy 1é 1934 Quy 1é 1945
phan xi (Piéu 2) (Piéu 2,2 va 2,3)
méng
300 60 6
350 65 6,5 63 6,6
400 70 7 72 7,2
Stic cit Re< 2,5 R Stic cat Re< %

Vé stic bam dinh gidi han, quy 1¢
1934 an dinh:

, _ R, A -
R, =R, =7, conquy lé 1945,th1 an
dinh tuy theo vi tri cta sit.

b) Sat:

Stic chiu kéo gidi han cua sit mém
(Ac42) dugc 4n dinh:

Tap 1
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Quyl¢ 1934: R =13 kg/mm”’

Quy 1é 1945: R = 14 kg/mm?* (sat
tron)

R =21kg/mm? (sit khia, sit cing).
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Tap 1
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CHUGONG 2

Nén don

Mét chiéc vat bi nén don khi
nao cac suc de trén chiéc vat
c6 thé thu gon thanh mot stic nén don
ddc, song song véi dudng trung binh
va di qua trong tam cta nhiing ti€t dién
thang, nhu trudng hgp mot cay tru bi dé
can doi.

1. CACH TINH CAC CHIEC VAT
NGAN BI NEN:
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Quy 1€ 1934 an dinh mot chiéc vat
goi 1a ngan, néu do vuon cua chiéc vat
nhod hon 20:

i<20
b

] : bé cao cua tru
b: canh nho cua tiét dién.

Trong trudng hgp nay, nguoi ta ké
nhu khong c6 su cong.

Goi S cm? 1a tiét dién thang cta ciy
tru phai chiu dung moét stic nén F kg trén
toan tiét dién. Néu cdy tru khong sat thi

ap luc F trén bé-tong sé bang g kg/cm®.
Néu co thém sat doc vd véi mot S tiét
dién biang w cm? tuong duong véi mot
tiét dién bé-tong mow thi ti€t dién cha
trusé bang: S-w+mw =S+ (m- 1)

Tap 1
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w. Nhung vi thuoéng thuéng w qua nhd
doéi véi S, hon niia, hé s6 m khong duge
chinh xac lam nén tiét dién gia dinh bé-
tong phai chiu dung stc F sé la : (S +
mw).

Do dé stic can ma tru bé-tdng co6 thé
chiu dugc la: n, (S + mw).

Muon cho tru dung viing thi stc F
phai thda man diéu kién:
F<n (S+mw) (2)

Trong cac chiéc vat bi nén c6 hai thu

g

sat:
— Sat doc.

— Sat ngang.
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“irw 6

a) Cdac sat doc phai co6 it nhat trén
0,6%, va nhiéu nhit duéi 4% so véGi dién
tich bé-tong:

0,6%S < w <4%S.
Vé tiét dién thi duong kinh D cua sat
b b

doc phdi & trong pham vi ToVa 5, cua
canh nhd nhat caa tru:

£<D<£
20 10

b) Cac sat ngang phan nhiéu la
nhiing sat nhé cé dudng kinh d tti 5mm

Tap 1
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dén 12 mm bao quanh cic sat doc va
cach khoang nhau khong qua 12 D (e <
12D), v6i nhiém vu tang suc chong lai su
cong va gili cac sat doc & nguyén vi tri.
Sat ngang co hai loai: sat nit va sat khu-
ng.

Thé tich sat ngang v, it nhét phai bang
0,39, thé tich cta bé-tong V:

p= % > 0,3%
va dudng kinh phdi 16n hon 0,3 D:
d>0,3D
Thi du 1:

Hay dinh s6 sat doc can thiét cho
mot tru cao 5m, coO tiét dién hinh chi
nhit 30cm x 40 = 1.200cm?®, va phai chiu
dung mot stic nén 100 tan, stic can nén
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gi6i han ctia bé-tong 1a R70 kg/cm?, m =
10.

[ 500cm

(= <20 pén k&
Ta co: b 30 nén ké nhu

tru khong bi cong.

Theo cong thic (2): 100.000 = 70 x
(1.200 + 10w)

va w # 23cm?

< ¥ as

F ‘ / : : R 1%
|

ol

Myl
|
I
P

.

Ta c6 thé lay:

12 & 16 mm = 24, 12 cm?. Cac sat doc

Tap 1
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trén day dugc phu thém bdng nhiing
sat nit va sat khung 8 mm, cach khoang
nhau 19 cm.

Ta thay :
1) budng kinh D:

@<16<@

20 10
2) Tilé thé tich sat ngang (trong mot
mét) :

V=5[2(36+26)+4 (36 +26)] x 0,5
=930cm?

(Sat khung) (Sat nit)
V =120.000cm’

930
=230 _ 4 008
=120

ttc 0,8% > 0,3%
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3) Khoang cach cac sat ngang:
19cm<12x1,6=19,2cm
4)d =8 mm

0,3D =4,8 mm

nénd>0,3D

Thi du 2:

Hay dinh kich thudc tiét dién bé-
tong cua mot tru cao 4 m va phai chiu
dung moét stic nén 70 tan, voi R, = 60, m
=15.

Biét rang tiét dién sat doc trong bé-
tong phai c6 it nhat 0,6% ti€t dién cta
bé-tdong nén ta co thé viét theo (2).

70.000 = 60 (S +15w)

Tap 1
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_ 6545
10

70.000 =60S| 1+ 0
100

va S =1.070 cm?.

Ta cd thé lay:
S=30x36 cm.

Mudn biét tiét dién sat doc va sat
ngang, hay tinh theo nhu trong thi du 1.

Thi du 3:

Tim stic can nén ctia bé-tong va sat
trong mot tru bé-tong cot sat cao 3m
tiét dién 30 x 25 cm gom cé 4 O 22, dat
dudi mot stic nén 60 tan; theo nhu hinh
8 dudi day; m = 15.
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2 ome.
———
[ﬁ_ -

i

(%

iC’o

winss 8

L2390 15290
b 25

422 =15,20 cm?
Theo (2):

Ta co:

F=n_ (S+mo)

60.000 = n_ (750 + 228)

60.000 5
A = =61,3kg/
Do d6 n, 978 g/cm

va n, = 15x61,3 =919,5 kg/cm?

Tap 1
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Thi du 4:

Hay tinh stic mang ctia mdt tru cao
5 m ¢ tiét dién nhu hinh s6 9 dudi day,
biét rang stc chiu nén gidi han cua bé-
tong la 70 kg/cm® va m = 15.

8 ¢ 16 = 16,08 cm?
Vay F = 70 (30x35 + 15x16,08)
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F = 90,384 kg

2.- CACH TINH CAC CHIEC VAT CO
THE BI CONG :

Nhu trén ta thdy, theo quy 1é 1931,

N o« N A g l
diéu 10, nhiing chiéc vat ngan (E<20)
dugc coi nhu khong bi cong nén khong
o6 tinh thém sat niéng, nhung néu chiéc

vat qua cao (Z >20)), chiéc vat c6 thé bi
cong va sup d6 dudi stic ndng t6i han.

Trong mon “Stic chiu dung cta vat
liéu”, ngudi ta ching minh ring stic deé
t6i han gay nén su cong cho moét chiéc
vat bi dé thang tii trén xudng dudi cé thé
tinh theo cong thic:

_T'E,I
TR

Tap 1
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goi la cong thuc Euler, trong do:
E, : hé s6 dan hoi cua bé-tong.

[ : M6-men quan tinh t6i thiéu cta tiét
dién tru.

] : Chiéu dai ctia chiéc vat.

k : hé s6 thay ddi tuy theo tinh cach cua
chi tru.

(k=— néu hai dau bi chen kep.

N

1 N A A o« N A A .
k=2 néu mot dau tiét hop, mot dau bi
chen kep

k = 1 néu hai dau tru tiét hgp

k = 4 néu mot dau bi chén kep con mot

dau thong tha).
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Nhu vay stic chiu dung téi han (stc gay)
sé bang :

F. TEl 1
o X [—

R P(S+mo) k

Biét rang stic can nén :

F b 3 2 v N
n =
A — phédi nho hon hodc bang
28 lic o3
100 U 8%

ta co thé viét :

oL 28 7'E,l R,
7100 P (S+mw) kR

b

trong d6: * # 10

(S+ma))

E, = 200.000 kg/cm>.

=r* (rlaban kinh hoi chuyén).

Tap 1



96 || Edis BRIt

R, =56 kg/cm”.

Néu thay céc tri s6 nay vao bit ding
thic trén ta co:

2
b < 10.2;)201” R,
Do do:
F R
< b
S+mw K’ (4)
10.0007*
Ngoai ra:
F
S+mw =5, (3)

Nhu vy muén cho =~ thoa
man hai bat ddng thic trén ta pha1 co:
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F R
< b
S+mw kI (6)
1+ 5
10.000r
kI

vi mau s T khi nao ciing l6n
x ~N° ) r N 7 . 2 .
hon ciac mau sO cua vé€ tha hai ctaa hai

bat dang thic (4) va (5).

Theo (6), ta cO thé viét :

F(H i JgRb(s+mw) (6b)

10.00072
nghia la: mu6n tranh sy cong ta phai

U, U 10.0007
. Biéu thuc nay dugc goi 1a cong thic

Rankine.

A 7 1 & A N klz
nhin stic de F v6i hé s6 |1+ ‘J

Chuy:
Khi dung cong thtic (6b) trén day,

Tap 1
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nén luu y:

1) Dung 1 va r theo cing m¢t don vi
do ludng.

2) Chi can tinh r2=% thay cho

=Ll Gitrén thuc t6 2 bao gi¢ cling
S+ma ) S

, I +1 S A . kl?
nhd hon +— doddéhésd |1+
S+ mo ' 10.0007>

sé gia tang, va suc de F sé gidm bét; nhi
vay chiéc vat chiu dung an toan hon.

Thi du:

Cho moét tru cao 5m, tiét dién 20 x
20 cm, bi chen kep hai dau, va dat duéi 1
stc de 30T, v6i R, = 70 kg/cm? m = 10:
hay tinh tiét dién sat can thiét.

Ta co:
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L2 55520
b 20

Mo6-men quan tinh t6i thiéu :

~ 20x20°
Y12
Dién tich bé-tong: S=20 x 20

1

21 20° 1 _20x20 _

S 12 20x20 12
Ap dung cong thiic Rankine:

33

I
KE L 4x500° _
10.000~  10.000x33

1+

b

Né€u thay tri sO nay vao cong thuc

(6b), ta co :

30.000 x 1,19 = 70 (400+10w)
Doddéw=11cm?

Tap 1
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hay la bang : 4 ¢ 20 (= 12,56 cm?®)

3. CACH NIENG SAT :

Trong trudng hgp stc de qua 16n ma
tiét dién cua chiéc vat da dugc an dinh
san, ngudi ta c6 thé tang stc chiu dung
bang cach niéng cac sat doc vé6i nhiing
sat nho hon goi la sat niéng.

Loai sat nay sé giti cho bé-tong khoi
phong dudi stc de va do do lam tang stic
chiu dung cta chiéc vat.

Sat niéng thuong dugc udn theo
hinh chi nhét cach khodng nhau tling

doan nhé hon 5 (b 1a canh nho nhét caa
chiéc vat), hodac udn theo hinh chi chi,
hinh tron, hinh xodn, nhu cac hinh vé
dudi day:
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Hinh 10

4.- CACH TINH SAT NIENG:
(dudng kinh ttt 5mm dén 12 mm).

Theo quy 1¢ 1934, stc can giéi han
cta bé-tong trong truong hgp co sat
niéng sé dugc ting thém va bing R k'

K 1a 1 hé s6 bang (1+m'vvl] trong do:

V: Thé tich bé-tong & gitia 2 vanh sat
niéng.

V’: Thé tich mdt vanh sat niéng.

Tap 1
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bl A N 7 D4 . N 2
m’: Hé s6 c6 gia tri bang = y(l—f}
e : Khoang cach gitia 2 vanh sat niéng

b
e<—
2

b : Canh nhd nhat cta tiét dién.

y : Hé s6 thay ddi tuy theo cach niéng
sat. (y = 55 néu la niéng xoan, niéng tron
hodc niéng chi chi. y = 30 néu niéng
theo hinh chi nhat.)

Thi du:

Tinh s6 sat niéng can dung cho mot
tru cé tiét dién hinh ch nhat 30 cm x 25
cao 4,50 m va phai chiu mdt stic nén 65
tdn; R, = 65 kg/cm?* m = 10; (sat niéng 8
mm udn theo hinh chi nhat, cach nhau
tiing khoang e).
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. 450 .
Taco: —~ =18 <20, nhu vy khoi

ngai bi cong.
Theo cong thic (2): 65.000 = 65 (30
X 25+ 10 w)

w =25cm?

25 333 . 4+ ..

Ty 1é p=9=22-2>2 o4n bing ti 1é t6i
Y ) p AS 75-0 190 g 7 A”g 7 ' \
da 4%, nén hoi nhiéu, ta c6 thé b6t w va

thém sat niéng.

Ta c6 thé lay sat doc @ 16 mm; w sé
bdng 8,04 cm?, tilé p con lai 1,07%.

Biét rang y = 30 va chiéu dai cia mot
vanh sat niéng bang (20+25) x 2 = 90
cm, ta c6 thé viét:

2e 90x0,5
25

k=1+30| 1—— [x
( 30x25x%xe

Tap 1
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k=1+]1-—4 |18
12,5 e

Trong trudng hop nay :

F=Rk(S+mow)
hayla 65.000 =65k (30 x 25 +10 x 8,04)

va k=1,204

. _ e | 18
Ta cod 1,204—1+[1 12,5]>< »
Do do: e=>5,17 cm

Dung sat niéng c6 1gi, nhu trong thi
du nay, ci Im tru khong cé sat niéng
phai ton trén 23 kg sat, con néu co sat
niéng thi chi ton chiing 14 kg sat thoi
(vi c6 thé dung sat doc nho hon). Cha y:
Nhan thay su thuc hanh hoi t€ nhi nén
ngudi ta chi ap dung cach niéng st trong
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nhiing trudng hgp dac biét nhu coc cau,
chi tru khép dau v.v..., con trong trudng
hop thudng thi nén tranh. Ngoai ra kich
thudc cac chiéc vat co sat niéng phai kha
16n, canh nho nhat ciing phai bang 25
cm.

5. CACH TINH CAC TRU.

C6 hai trudng hop:

1) Chua dinh san tiét dién :

Trén thuc té, ngudi ta tinh tiét dién
bé-tong cua tru theo cong thuc S =R£
r6i thém mot s sit doc chiing 0,6% tiét

dién bé-tong va mot sb sat ngang chiling
0,3% thé tich bé-tong. Lua cidc canh a, b

N \ l \ P N
thé nao cho 7< 20 (b la canh nho nhat),

Tap 1
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va dinh khoang cach gitia hai sat doc
b

khong dugc qua 20+ 5

cnt Jen . . oo 1
2) Tiét dién dugc dinh san véi 7 < 20

Goi p, la tilé sat can dung.

- Néu p =%< 0,6%, hay lay thém so
sat doc toi thi€u thé nao cho p, = 0,6%.

- Néu 0,6% < p < 4%, lay p. = p

— Néu 4% < p < 20% phai thém sat
niéng.

Thuong thudng déi véi cac tru 15cm
x 15 hay 20 cm x 20 ngudi ta lay 4 o 14,
con doi véi cac tru 30 cm x 40 hoac 40cm
x 40, nguoi ta lay 8 o 16. Biét dugc tiét
dién w 7061, hay tinh hé s6 k va do dé tim
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ra khoang céch e nhu trong thi du trén.

— Néu p > 20%, phai sta lai tiét dién
cta tru cho thich hgp.

Tap 1
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CHUONG 3

Kéo don

M@t chiéc vat bi kéo don khi nao
nhiing stic dat trén né c6 thé
thu gon thanh mot stc kéo F, song song
vGi dudng trung binh cta chiéc vat va di
ngang qua trong tam ctia nhiing tiét dién
thang.

1. CACH TINH CAC CHIEC VAT
BI KEO DON:

Nhu ta da biét, bé-tong chiu dung
stic kéo rat kém va dé bi ntit nén trong
truong hop chiéc vat bi kéo don, ngudsi
ta chi tinh sat theo cong thic:

Tap 1
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o =L (7)
w’ : tiét dién sat kéo

F’ : stic kéo

R :stic chiu kéo gidi han.

Trén thuc t€, ngudi ta thudng cho
bé-tong mot tiét dién bang hoac 16n hon
50 lan tiét dién cua sat, d€ bé-tong khoi
bi ntit hoac c6 thé tinh theo cong thic:

F'=n', (S+ma)')

do dé S=a)'(R,'“ —m]

n b
Trong truong hgp sat doc khong c6
bi noi, ngudi ta chi dung sat ngang dé
cOt cac sat doc lai ma thoi; nhung néu
phai n6i sat doc cho da theo chiéu dai
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ctia chiéc vt thi tai cac choé ndi can phai
tang thém sat ngang d€ chong lai cac stic
ntic do sy bam dinh gay ra.

Ngoai ra cac ché néi cling phai dat

cach khoang dé cho dé duc bé-tong.

2. AP DUNG:

a) Tim tiét dién bé-tdong va sat can
thiét cho mot da bi kéo phai chiu dung
mot stic kéo 24 T.

s¢ 22
{ —
| 56 5Vm
|
3 ¢
|
|
|
25
i*_"*: I |
winge 1

Tap 1
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24.000
1.200

hay 1a 6 0 22

=20cm’

Tacod: o'=

S=50x20=1.000 cm?

S=40cm x 25

b) Hay tinh stic chiu dung cta sat
trong mot da bi kéo c6 ti€t dién nhu hinh
bén day, va dat dudi mot stic kéo F* 30 T.

.. 4.~ N

L

Ta co: 8 020 = 25,13 cm?
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~30.000
“ 25,13

< 1.200 kg/cm?

'

=1.194kg / cm®

S 12.000

o' 2513

# 50

c) Hay tinh suc kéo F ma mot cay da
tiét dién 20 x 30 gbm c6 4 0 18 v6i R’ =
1.200 kg/cm? c6 thé chiu dung dugc.

N 4578

i—

WINE 13
Taco: 4018 =10,20 cm?
F =10,20 x 1.200 = 12.240 kg

Tap 1
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S 600
s 2 P 58550
Va »' 102

b
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CHUONG 4

Uobn don

A) NHUNG DIEU TONG QUAT
1. PINH NGHIA:

Theo moén “Stic chiu dung cta Vit
liéu”, moét chiéc vat bi uén don khi nao
cac stic bén ngoai, ké ca nhiing phan luc
chi try, & phia trai cia mot tiét dién (S),
c6 thé thu gon, doi véi trong tAm G cua
(S), thanh mét ngau lyc M va mot stic T

Tap 1
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thang goc vi dudng trung hoa.

That vay co hoc da chiing minh rang
bat ky mot hé thong luc nao ciing cd thé
thu gon, déi v6i mot diém, thanh mot
ngau luc M va mét stic F di ngang qua
diém ay.

Ngau luc M goi la m6 men uén.
Stic F phan lam hai, gébm cé:
— Stic N thang géc vdi (S).

— Stic T & trong mit phang cta (S)
hay 1a stic cat ngang.

7
j

Ae—
s 1

A
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C6 3 trudng hgp:

1) NeuM =0, T=0 va N =0, chiéc
vat bi kéo don hodac bi nén don.

2) NeuM #0, T #0vaN =0, chiéc
vat bi uén don.

3) NeuM # 0, N # 0, T# 0, chiéc vat
bi uon kép.

2. CACH TINH CAC MO-MEN
UON':

Mot mo-men dugc goi la duong khi
nao mo-men ay xoay theo chiéu kim
dong ho, tu trdi qua phai. Theo quy udc
nay thi trong mot cay da ngang, mé-men
duong cau tao nén nhiing stic nén & phan
trén va nhiing suc kéo & phan dudi cta
tiét dién, hai phan cach nhau bdi mot
dudng day trung hoa di ngang qua trong
tam. (Hinh 15).

Tap 1
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7ia7 Shen ;;(J')

Hinh 15

~

- ‘}\\\\\\\\\\\\\\%{

Ngudi ta con goi Mo-men am la mo-
men c6 chiéu di ngugc lai chiéu kim
dong ho nhu mo-men chén kep & cac chi
tru v.v...

1) Trudng hgp céc loai da dang tinh

Trong trudng hop nay, ngudi ta dung
cac cong thiic cia mon “Stc chiu dung
cua vat liéu” dé tinh mo6-men uon va stic
cat ngang.

Dudi dayla mot vai cong thic thuong



IBliongiconthepyeianluuch| UL,

dung :
1) ba dua trén hai chi tru don:
a) Suc deé p dugc phan phoi dong déu

trén mat da

A e I?
Mo6-men t6i da: Mc = %

7 g e )
Stic cit ngang téida: T,=T,= p?

VRIS TR U A TSN NRFRER)NATRANND
V c
— ”
H —— e __._l
Hinh 16

Tap 1
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2) ba dua chén kep mot bén theo
kiéu tay chong:

a) Stic dé p dugc phéan phoi dong déu
trén mat da.
fo

A
L2

Hinh 18

-
.

— ]
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L&Jié./%

T,=T_ =P
2) Truong hop cdc loai da siéu tinh
(da bi chén kep & hai dau chang han)

1°) Trén thuc té, it khi c6 su chen kep
hoan toan nhat la trong cac cong-trinh-
su bang bé-tdng coOt sat nén mod-men
chén kep thudng cé mot tri s6 nhéd hon
mo-men chen kep tinh theo cong thtc

Tap 1
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ly thuyét, con mdé-men & gitia da thi lai
tuong doi 16n hon, vi vay trong trudng
hop cdc loai da siéu tinh thong thudng,
it quan trong ngudi ta khong ap dung cac
cong thuc cua mon “Stc chiu dung cta
vat liéu” ma chi 4p dung cdc cong thiic
khoan, lam thé€ nao cho:

|M1 |+|M2 |+ M > 1,15M
a a g o
Mg>0,33M0
| M_|>0,20 M,

(v6i M : mo-men cta da, gia thiét dat
trén chi tru don;

My, a, Mg, M, a: M6-men 6 chi-tru trdi,
¢ gitia da va & chi-tru phai).

Poi v6i cac dan san nha, ngudi ta
con ap dung nhiing cong thuc sau day :

a) Dan lién tuc dat trén cac da con :
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. pl’
—_— A_ 2 ) . M — +—
MoO-men G gitiada: M, 10

\ _— pl’

— Mb6-men G chitru: M, =— 20

b) Da lién tuc c6 bé dai gan bang
nhau:

trong do:
p : gia trong dong déu
1: bé dai cua mdt cay da
m : hé s6 thay ddi tuy theo s6 da.

Hinh 20
Hinh 21

A ki 70 N
- 10 . + 70 & ‘//1 -0 L e A s \%

Tap 1



124 ] Teéto G Ebrin

i -1 12 10 i
A w10 w1z *  Fmm £ vr0 N

Hinh 22

Quy 1¢ 1945 (Diéu 7,3) ciing cé dinh
mot s6 cong thiuc khoan dung dé€ tinh
cac loai da ké trén.

2°) Doi véi cac loai da siéu tinh phtic
tap va quan trong hon, ta c6 thé ap dung
phuong phéap Cross (*).

(*) Xem phuong phép Cross va cach
tinh nhiing cong trinh siéu tinh cta
P.Charon (Edition Eyrolles 1958).

3) Trudng hop cac loai dan :

Pan la nhiing tam hinh chi nhat,
dat dva trén 4 canh ava b cuaano (a < b),
nhu san nha chang han.
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1) Néu %<0,4

nguoi ta chi tinh mo-men udn theo chiéu
nho a, giong nhu cach tinh mo6-men cua
mot cay da dai am, rdng im, day e cm, va
chi dit sat chiu dung theo chiéu a, con
chiéu b thi d€ sat phan b6 ma thoi.

. D& con . et
Da Jén
=

ITinh 23

Thi du: Tinh m6-men cta moét tAm
dan day 8 cm dat trén 2 cay da con cach
nhau 2 m va 2 cay da 16n cach nhau 6m
véi gia-trong 300 kg/m?.

Taco: e=8cm

Tap 1
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4 _2 _0.03<0.4
b 6

- Trong lugng riéng ctia dan trén moi
thudc vuong:

2.500 kg x1 x1 x 0,08 =200 kg

- Gia trong: ... =300 kg
p = 500 kg/m?
| 7// At
7 /,/‘”
Ao

Mo-men 6 gitia da:

B pa’ B 500%2°
£ 10 10

=200kgm

Mo6-men G chi-tru:

2

M =M =—”2‘8 = —100kgm
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2) Néu o,4<%<1, nguoi ta tinh mo-
men theo ca hai chiéuavab.

{ 2 )77

o~
|....~u.?—_.,___]

a) Ban do6 tinh Pigeaud:

Cach tinh gian tién va phd bién nhat
ti 1921 dén nay, la dung ban d6 tinh
Pigeaud (xem phan phu ban) d€ tinh
mo-men t0i da theo hai chiéu 16n nho
ctia tam dan trong hai truéng-hgp :

- Stic ndng dugc phan phoi dong déu
trén toan mat dan.

- Stic ndng chi phan phoi dong déu
tréen mot hinh ch nhat dong tam véi
tam dan.

Tap 1
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Nhiing moé-men & gitia tam dan
dugc tinh theo cac cong thic:

- Chiéucanhnhoa:M = (M, +nM,)
P {(8)

- Chiéu canh16nb: M, = (nM, + M)
P{(8)

trong do:

M : M6-men theo ban d6 tinh Pigeaud

/s a
VOl plzg

M,: M6-men theo ban do6 tinh Pigeaud
/& b
VOl P, =—
a
1 : Hé s6 Poisson = 0,15
P : Stic ndng de trén tam dan.

Ma va Mb : MO6-men theo chiéu daiavab.
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Hai cong thic (8) trén day chi ap
dung cho cdc dan ddt mot cach don gian
dua theo 4 canh. Néu la dan san nha lién
ké hodc la dan bi chén kep mét phan &
chi tru, ngudi ta phai gidm bdt tri s6 M
va M, tim dugc & trén theo tilé dudi day.

- San nha lién nhau :

Mo-men 6 gita M = 0,75 M ; M =
0,75 M,

Mo6-men & chi-truM_=0,50M_; M
0,50 M,

- San nha bi chén kep mot phan &
chi-tru:

Mo6-men & gitta: M_ = 0,85 M_; M, =
0,8 M,

Mo6-men & chi-tru: M_ = 0,30 M_; M
= 0,30 M,

Tap 1
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Thi du: Tinh cdc m6-men cta tam
dan ctia mot san nha lién nhau dat dudi
mot stic nang phan phoéi dong déu p kg/
m? biét rang cac canh cta tim dan dé
dugc:a=2m, b =3m.

Taco: P=px2x3=6p

2 3
'012550’7; p2:§:1’5
Ban d6 tinh cho biét:

M, =0,047; M, =0,018

Do d6 M_ = (0,047 + 0,15 x 0,018) 6p =
0,2982 p.

M, = (0,15 x 0,047 + 0,018) 6p =
0,1503 p.

Vi day la dan cia mdt san nha lién nhau,
ta co thé lay:
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Mo6-men 6 gitia:
M =0,75x0, 2982 p = 0,2236 p.
M, =0,75x 0, 1503 p = 0,1127 p.
Mo6-men G chi-tru:
M =—0,5x%0,2902 p = — 0,14910

M, = — 0,5x0,1503 p = — 0,0751 p.

b
Néu hinh chi nhéat phan bd stic ndng
khong dong tam véi tam dan, ngudi ta
dung cach sau day cua Résal:

Trong trudng hgp hinh chi nhat
phéan bo stic nang ABCD c6 mot truc doi
xting trung véi truc doi xdng cta tam
dan ta c6 thé viét theo hinh 26 duéi day :

Tap 1
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A B_ L _;4_{--_"_'8'
- - qo ! - : -
S E——.
D c Dy Ty
Hinh 26
MABCD + MA1B1C1D1 - MABICID - MBAIDIC

Vi ABCD va ABCD, doi xting véi
nhau nén :

M M

_ “"apicip ~ "Baipic
MABCD_ 9

va ta cO thé tinh cic m6-men & vé thu
hai theo ban do tinh Pigeaud, d€ biét tri

sO cua M ABCD'

Trong truong hgp tong quat, hinh
chi nhéat phan bé stic nang ABCD va tam
dan tuy c6 cdc canh song song v6i nhau
nhung truc déi xung lai khong trung
nhau, ta cling cd thé€ viét, theo hinh 27
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dudi day:

M +M

M _ MDD1D2D3 _MA1A2A3A ~Mcicacsc B1B2B3B
ABCD
4

Cac moé-men bén vé€ thu hai déu
dong tdm véi dan nén cé thé tinh dugc
theo ban do6 tinh Pigeaud.

~
ﬂrr...__f:,-_..__—cz'-.{-._.-..,pz
t [ I .
by m e i
‘| B By T
L} 1 !
- : ! : -
' 1 ] 1
: Bl g1 .
4(/ ‘Bal—_-",“3
D /1?0_..__--_-:.._ ...:
C3 La

Hinh 27

b) Quy 1¢ 1945:

Ngoai cach dungban do tinh Pigeaud,
quy 1€ 1945 c6 an dinh cach tinh mé men
¢ gitia cac tam dan, dat dya thong tha
trén 4 canh (a, b) dudi mét sic de déu p:

Tap 1
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Chiéunhoa: M_= Kpa?
(9)
Chiéulénb: M, =KM,

K, K’ 12 nhiing hé s6 tinh theo p :%
dugc liét ké nhu sau :

o | K % K
0.40 0,110 i 0,245
0,45 | 0,1039 0,286
0,50 0,6873 \ 0,328
0,55 0,0911 0,377
0.60 i 0,084Y | 0,435
0,85 0,0787 0,492
0,70 0,0728 0,550
0,75 0,070 0,612
0,80 0,0615 0,684
0,85 0,0561 0,757
0,90 : 0,0511 0,831
0,95 0,0465 0,915
1,00 0,0123 1,000

Néu dan bi chén kep 6 chi tru hay la
thuoc loai dan san nha lién ké, ngudi ta
tinh mo6-men ¢ gitia va & hai dau chi tru
nhu da trinh bay trong doan a) & trén.
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III. CACH TINH CAC SUC CAT
NGANG

Trong cac dan dat dua trén 4 canh,
nguoi ta tinh stic cat ngang theo cac cong
thic duéi day :

Téng sirc d¢ P dwoc| Tdog sirc dt P duwge phin bd déu trén
phin bd déu trén ‘ mét hinh chir nhjt canh u, v déng tim

mijt dan [ v&i dan (uf/a va v//b)
] !
& gira canh b : l u>v u<lv
P | . P P
T Hr rr= e
=?.b-f-a | O gi%ra canh u 21‘:+v| T=3v

O gi%a caah a: 1 !
P P P | P
T=— o bv| Tes-— =
35 ' gitra can v| T ™ IT vt

|

5 v

Tap 1
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.Jgiyfﬁf

Hinh 29

IV.CHU Y:
1) Su dui dudi stic de :

Néu tam dan co6 bé day e, bi dat dudi
mot stic de F thi sat & trong dan sé bi anh
hudng bai mot stic cat t phan phdi theo
chiéu nghiéng 45°.

Do dé can phai thu xem stc chiu

dung ctia dan duéi sy dui cua stc de.

Theo quy 1€ 1915, néu goi S la mdt
trén tam dan chiju dung stic de F; b la chu
vi cta S’ dong dang véi S va cach S mot
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e . F

khodng —,tacostccat: = 15@

Muoén khoi co su dui dudi stic dé, stic

cat t phai nho hon stic kéo ctia bé-tong : t
<R,

2) Cach phan phdi stic ndng ctia dan
trén da :

a) Trong trudng hgp mot tdm dan
vuong ABCD, dat trén 4 cay da thi stc
ndng cua dan dugc phan phoéi déu nhau
trén moi da theo cac hinh tam giac AOB,
BOC, COD, DOA.

A B

(Hink 30)

Tap 1
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b) Trong trudng hop dan hinh chi
nhat AB’C’D’ thi cay da AB’ sé€ chiu dung
stic ndng ctia hinh thang AB'O’O” va cay
da AD’ chiu dung stic ndng ctia hinh tam
gidc AO’D:

4 »

D, HICF

Trong trudng hgp da phai chiu dung
thém cd mot buc tudng kin & phia trén
thi ngudi ta ké nhu da chi chiu c6 phan
tudng gdm trong pham vi 2 mit C phing
nghiéng 45° (hinh 31).
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B. CACH TINH SAT TRONG
NHUNG TIET DIEN HINH CHU
NHAT

1. TIET DIEN KHONG CO SAT
NEN :

Can cu vao gia thiét dong chat cta
bé-tdng cot sat, nguoi ta da theo phuong
phéap dudi day dé€ tinh sé sat chinh can
thiét trong mot ti€t dién hinh chi nhat
cla cay da ddt dudi mot moé-men uon M.

S
- A A"
B Ter i
e Tk
R i W
1l [ .
— . —_— . / e
i ! i &
I Foa A
e RE
e - _.,..:_..:_i.h___-_‘."'é—'c
< _._1.____-._;.__-_-.. '
5 B
Hinh 32

Biét rang mot md-men duong bao
gi¢ cling cau tao nhiing stic nén & phan

Tap 1
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trén va nhiing stuc kéo 6 phan dudi ctaa
mot tiét dién, hai phan cach nhau béi
dudng day trung hoa di ngang qua trong
tam, nén néu ta goi :

b : bé ngang ctia da
h: bé cao ctia da

d’: khoang cach tu trong tam cta sat
kéo w’ dén mat da dudi

y: bé cao ctia ving bi nén

y : khodng cach ti trong tam bi nén

dén mit da trén (y-zgj.

Z :khoang cach gitia 2 trong tam ctia
bé-tong nén va sat kéo. (Canh tay don)

Ta co, theo gian do: AA" = n, (stic can
nén cua bé-tong ¢ mat da trén).
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CC’ = n', (stic can kéo clia bé-tong
¢ vi tri cadch mdt da dudi mét khoang
d, nhung vi bé-tong chiu kéo rat kém,
nguoi ta chi ké stic chiu kéo cta sat w’
ma thdi va thay thé ca vung bi kéo & duéi
dudng trung hoa bang mot dién tich gia
dinh mw’).

A bl bl bl bl <
vaF =N W =N, Mmw

dodd: n', =
m

1) Tinh vi tri y cua dudng trung hoa

Xét hai tam giac dong dang GCC’ va
GAA ctia hinh 32 ta c6 thé viét :

Tap 1
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Dodd: y=—"" p—an (10)

mnb+n'
a

2) Tinh canh tay don z:

Goi F 1a hgp luc nhiing sic nén va F’
hop luc cta nhiing stc kéo, hai stic nay
hgp thanh ngau luc M, ta c6 :

F = F’ (tri so tuyét doi)
M=Fz=F%

Stc F di ngang qua trong tam cta
vung bi nén GAA, cho nén :
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Cac quy 1€ 1934 va 1945 c6 cho biét
tri sO a trong cac diéu kién sau day dé€ c6
thé tinh y va z gan dung va mau le :

Quy1é 1934 Quy 1é 1945
M =10;Re=65kg/cm? | M =15; Ry =72 kg/em?;
R’; = 1.300 kg/cm” R’; = 1.440 kg/cm’
- =2
y= 3 y= 7
8, .5,

3) Tinh sat w’:

Biét rang :

F—nbxb

> y

F'=n' o'
Nén a)':ﬂxﬂ
R 2

Nhung theo (10) thi y = o k' va

Tap 1
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n,
n' m(l—a)

w'zmbh' (12)

Trong trudng hop biét dugc tri so
ctia F ta c6 thé tinh 0’ va R, mét cach
gian di theo cdc cong thtic :

o=L"sva o= (13)
n'a by

4) Heé thuc gitta md-men M cdc suc can
n,n vatiét dién sat w’

Biétring r-M_-_ Y

Va F:n—zbby

TacoéthétinhMvaw’:



Bettugedgpgiinlags T 145

M =n,bh' %“(1—5 (14)

F' M
Va 0'=—=—
n', n'.z

5) Trudng hgp cac dan :

Pan ciing nhu da cé tiét dién hinh
chit nhat. véi ddc diém bé rong 16n hon
bé cao rat nhiéu.

Tat ca nhiing céch tinh sat trén day
déu c6 thé ap dung cho dan véi mot bé
rong b = 100 cm.

Thi du: Hay tinh s6 sat kéo cin thiét
cho mot tiét dién hinh chit nhat 60 cm
x 30 dat dudi moét mo-men M = 1.200
kgm; Ra = 1.440 kg/cm? R, = 72 km/
cm?, m = 15.

Ap dung cong thiic (15),

Tap 1
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V6i h =60cm -4 =56cm

y:%x56:24cm

z:gx46:48cm

. 1.200.000
T: D 0'=—————=18cm’
a0 1.440x 48

Hay 13 6 o 20.

Ap dung cong thiic (13), ta co :

p _2F _2M _2x1.200.000
" by byz 30x24x48

g2 M 1200000y 30010 <1440k cmn®
“ e o 48x18

=69kg/ cm® < 72kg | cm’

II. TIET DIEN CO SAT NEN.

Néu mot tiét dién hinh chi nhat,
kich thudc co san, bi diat dudi mdét mo-
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men M qud I6n thi ngudi ta thém sat w
vao phan tiét dién bi nén dé co thé chiu
dung dugc mo-men ay.

1) Cach tinh sat nén w :

i
-

F(a

]

b
1Ry
R
vl
qw_
A

!
oM

b
{
1
[}
|
1
i
|
e
)

R S
O S
&

bl

‘\

HiNF 38

Theo gidan do cac suc tac dung trén
tiét dién, ta co6 thé viét stic cdn n_clia sat
nén bang :

_m(y=d)
n,= ) n, (16)

vamoO-men cac stic d6i vi sat kéo (duong
CC) la:

Tap 1
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M=F, (h'—d)+F;7(h'—§]

trongdo: F =n o

2

()
Ngoaira: F =F +F

Vay: o=

F +
Nen:  o'=222 (23)

a

2) Trudng hop sat déi xting (w = @’

Néu mo-men & trong mot tiét dién
c6 thé doi chiéu tii + M qua - M nhu
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trudng hgp mot cot tru phai chiu dung
stic de tu trén xuong va stic ddy cua gio
c6 khi tu trdi qua madt, c6 khi tii mdt qua
trai, thi phai du tru dat sat déi xing, ng-
hiala w = W’

Nguoi ta van ap dung cach tinh &
trén dé tim sat nén.

Néu w < w) lay w =

Néu w > w; cho R mdt tri s6 t6i da
thé nao cho tong s6 w + w’ dugc t6i thiéu.

Chuy:

a) Doi v6i nhiing da cé bé cao trung
binh, khodng cach d tii trong tdm sat nén

dén da trén cua da thuong gan bdng %

Ld gl nén ngudi ta ké nhu cac hgp luc
va F_déu di ngang qua trong tam sat

Tap 1
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nén, nghia la tri s6 z cta canh tay don
khong thay déi va tinh :

. M
w' =
R'az
_@'R' —F,
= (24)

Phuong phap gian di nay khong thé
ap dung cho cac da cé bé cao nhd nhu
dan, san nha, vi trong cdc trudng hop
nay d thudng 16n hon y/3.

d) Trong da khong c6 dit sat nén,
nguoi ta van phai dat mot it sat ¢ phia
trén dé€ c6 thé cot sat khung, ngoai tru
cac dan, v6i mot tiét dién bang chiing
1/2 s6 sat kéo, ma khong can phai tinh.
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BANG TOM TAT
CACH TINH CAC TIET DIEN
HINH CHU NHAT CO SAT NEN

Trong cdc tiét dién hinh chii nhat cé
sat nén, nguoi ta thuong cho biét : M, R
, R, ,m, b, h, d, d, nén chi can tinh w va

>

w.

Muoén vay, ta lan lugt tinh theo thu
tu sau day :

1) Tinhy=ah
2) MoO-men ctia bé-tong nén :

R y
M =by—t|p—=

3) MoO-men cta sat nén:
M =M-M
4) Stic chiu dung ctia sat nén :

Tap 1
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R, :mRb(y_dj
y

5) Canh tay don cta sat nén :
z=h-d
6) Stic anh hudng trén sat nén:

M
b, =—=
<

7) Sat nén:

£,
R

a

8) Stic anh hudng trén sat kéo :

«w =

R
F'a :by7b+F;

9) Sat kéo :
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Néu mé6-men cua bé-tong nén M,
16n hon moé-men phai chiu dung M thi
khong can phai thém sat nén.

C) CACH TINH SAT TRONG
NHUNG TIET DIEN HINH CHU T

Cac tiét dién hinh cht T rat dugc
thong dung trong viéc duc san nha hodc
san cau bang bé-tong cbt sat vi dung tiét
dién ki€u nay ngudi ta c6 thé bd dugc
mot phan 16n bé-tong bi kéo.

Co hai truong hgp tuy theo dudng
trung hoa nam trong san hodc trong
than da.

1. PUONG TRUNG HOA NAM
TRONG SAN HAY LA BAN NEN:

Tap 1
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Hinh 35

Trong trudng hgp nay ngudi ta co
thé tinh nhu mot tiét dién hinh chi nhat,
bdi vi giad thiét khong cé bé-tong bi kéo
(hinh 35).

Thi du: Hay tinh sat cia mdt cay da
hinh T ¢6 kich thudc sau day:

b=100cm; ¢ = 15cm.
h'= 33cm;d =5cm; b =30cm

dat dusi 1 mé-men M = 10.000 kgm ,
voi R = 1.300 kg/cm?, R = 65kg/cm’ ;
m =10
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Tacd: y=1/3*h =33/3=11cm < 15cm

Puong trung hoa nam trong ban nén:

zzﬁh' =30cm
9

M 1.000.000

= = =26cm?
R' z 1.300x30

a)l

Thti tim R, c6 qud stic gidi han khong ?

M 1.000.000
z 30

F =

= 33.000kg

o _ 66.000
* 7 100x11

II. PUONG TRUNG HOA NAM
TRONG THAN DA.

=60kg/ cm® < 65kg | cm®

1) Trudng hgp khong cé sat nén :

Tap 1
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Nhan thay phan bé-tong bi nén cua
than da tuong doi nho so véi dién tich
cta ban nén, hon niia cdc stic nén trong
phan 4y rat kém nén ta cd thé cho hgp
luc F trong phan bé-tong bi nén di qua
trong tam cua hinh thang AA'EE’

Muon tim vi tri trong tam ctia hinh
thang, hay lay mo6-men tinh hoc cta
hinh thang AAEFE’ va cta hai tam gidc
AEA va EAFE’ doi v6i dudng AA ta co:
(xem h. 37)

‘= AA'.e N 2FEE' e (1)
3(AA'+EE') 3(AA'+EE')

cNL Y EE' —
Biét rdng : E:y -
y
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HNINN T 74

ta cO thé chia v€ thi hai ctia (1) trén dudi
cho AA”:

1+2 ¢
y y

Lol +2y—2e _e[3y-3e
3\2y—e 2y-—e 3\ 2y—e

Vi e
3\ 2y—e

z tuy thudc b’ va e, vay néu goii = e/l

Ta c6 thé tinh z theo ban ké hop
thudng dung:

Tap 1
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0,10 , 0,950 &’
0,15 | 0,930 v’
0,20 . 0,910 &’
0,25 | 0,895 1’
0,30 . 0,880 b’

Sau khi tinh dugc z roi, ta tinh sat
kéo w’ theo cong thuc :

2
)

]

1
N

1

Hinh 38

2) Truong hop co sat nén :

Cing nhu céc da c6 tiét dién hinh
chit nhat, cic da T méi khi bi dit dudi
mot mé-men M quad 16n thi ngudi ta cé
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thé thém sat nén vao dé chiu dung cho
dugc mo6-men M.

Theo gian do6 (hinh 38) ta co:

Cdc stic anh huéng trén phan bi nén
la:
1

F =Enbb'y

ddt cach A mot khoang bang y/3 ;

F, =%(b—b')nbe(l+y_eJ

y

dat caich A mdt khoang bang :

e[ 3y—2e
3\ 2y—e

Tap 1
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ddt cach A mot khoang bang d.

Con stic F’ anh hudng trén phén bi
kéo la:

Fa= n’a W

Tim mod-men cdc suc trén, dodi véGi
tim sat kéo, ta co :

M=Fl(h'—%jJrFZ(h'—f3y_2€}+nba)m(y_d)(h’—d)

3 2y—e y
Do dé:
M ﬁ[h'—gJ—FZ(h' ;3;_2"J
- y—e 20
® (o= d] (20)
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D) PHUONG PHAP THU LAI CAC
TIET DIEN HINH CHU NHAT HOAC
HINH T.

Phuong phap nay c¢é muc dich kiém
diém stic chiu dung cua bé-tong va sat
trong nhting tiét dién ma kich thuéc da
dugc dinh san, can cti vao nhiing cong
thic ctia cac quy l¢.

Cong thtic tong quat.

Theo mon “stic chiu dung cta vat
liéu” chung ta da biét rang do6i véi cac
vat dong chat bi uon don:

1) budng trung hoa di ngang qua
trong tam cua tiét dién.

2) Stic can tai mét diém trong tiét
dién co tri s6 :

Tap 1
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trong do,
M : M6-men uon

y : Khodng cach tu diém &y dén
dudng trung hoa.

[ : M6-men quan tinh cua tiét dién,
daéi véi dudng trung hoa.
nhu vdy muon tinh céc stic n thi trudc
hét phai biét M, y va L.

I. TINHY:

Trong trudng hop tiét dién 1a moét
hinh ch@ nhat thi m6-men tinh hoc
cta nhiing phan trong tiét dién doéi véi
duong trung hoa (khong ké bé-tong bi
kéo) sé bang khong;

nghia la:
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2

2 moly-d)-mer(h-a-3) =0 (22)

SR :

B e —— Y
[ 1
! :‘?
DeVie Trweg Ida L4 | ;
a1l D — I
Al oy &
ta

1y .A__ !
= | é

V6i phuong trinh bac hai nay, ta c6
thé tinh duocy.

2

f(y):%+my(a)+a)')—ma)d(h—d)

£(0)=-mad-mao'(h-d)<0

m[a)dJra)'(h—d')}

Nhan thdy : -“L*

<0

nén phuong trinh c6 hai nghiém s& khac
ddu nhau, ta chi can git lai nghiém s6
duong ma thoi.

Tap 1
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fommmm ]
Hinh.‘io

Trong trudng hgp mot tiét dién hinh
chti T, muon cho duong trung hoa nam
ngoai ban nén (y > e) thi f (e) phai am,
nghia la:

7(e)=2 moo(e—d)-mo(n-a'-e)<0
(23)

Néu f (e) > 0, dudng trung hoa sé &
trong ban nén va c6 thé tinh nhu truong
hop tiét dién hinh chii nhat.

Néu khong c6 sat nén, w =0

2

f(y):b%+ma)'(h—d'—y)
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2) Tinh m6-men quén tinh I :

Trong hinh 39, néu cho K =tg, thi:

vay My

Biét rang mo-men cac stc trong tiét
dién doi véi diém A (hodc véi bat cti mot
diém nao) sé bang M, ta co:

M = nbb—;§+mwnb [M]d—ma)'M(h—d')
y y

Thay tri s6 n, = Ky vao bié€u thiic trén,
taco:

3
M=Kb%+Kma)(y—d)d—Kma)'(h—d'—y)(h—d')

Va

1M o (y-a)-mar (h-ay)(n-a) (24)

Tap 1
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Biét dugcy val, ta tinh :

a) Suc can nén cua bé-tong :

n, =?=Ky (25)

b) Stic can nén cua sat :

”b(yy ") _k(v-a)  (26)

c) Stic can kéo cua sat :

n'a:mMZmK(h—d'—y) (27)
y
Trong trudng hop tiét dién c6 hinh
T, taco:

Moé6-men tinh hoc :

1,2

b2y +(b—b')e[y—g)erw(y—d)‘mw'(h_d'_y):O (28)
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Mo-men quan tinh :

I:b'6y3+(b—b')e3[;—;]+ma)(y—d)d—ma)‘(h—d'—y)(h—d')(29)

Sau khi tim dugc y va I tu hai biéu
thiic nay, ta c6 thé tinh cac stic can cta
bé-tdng va sat giong nhu trén.

Thi du 1:

Hay tinh cédc stic can n, n_ va m>_
trong tiét dién ctia mot cay da cd kich
thudc : h =50 cm, b = 20 cm, w = 4,59
cm?, w =936 cm? d =d =4 cm (hinh
41) dat dudi mot mo-men M = 5.000
kgm ; m = 10.

Tap 1
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)
—

Hf';\rﬁ L4

Ap dung céc cong thiic (22) va (21),
tacod:

2
1) 202y +10x4,59(y-4)-10x9,36(50-4-y) =0

Y =15,33 cm

2) 1=300:000 :2_60><15,333 +10x4,59(15,33—4)4

~10x9,36(50-4-15,33)(50-4)

K=424
Do do:

n =4,24x15,33 =65 kg/cm?



bBcltongleonthepyeiamluoch MU

n =10x424 (1533 - 4) = 480 kg/

cm?

n =10 x 424 (50 - 4 - 15,33) =
1.300 kg/cm?

Thiduy 2: Mot cay da co ti€t dién hinh
T(Mb=70cm,b =20,e=16,h =70, w
= 32,7 cm? d’ = 6) bi dat du6i mot mod-
men M = 22.000 kg/m; m = 10. Hay tinh

n,n.
a> b
TR 70 ]
l .
._..f. e
i, '
|
) 1
— N |
I,
ol
[N
1
1
’ 1
_a“” 1
—— |
@ .
—_— S 1 _—————
S A
Hinh 42

Tap 1
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Ap dung céc cong thiic (28) va (29),
ta co:

1) 2—20y2+50x16(y—8)—10x32,7><(70—6—y):o

Y =20,6 cm
2) 2209000 _ 20, 50,6 + 50x16* x| 220 10
K 6 2 3

—10x32,7x43,4x64 =812000

K= 2.200.000 )71
812.000

Do do:

n = 2,71 x 20,6 = 56 kg/cm’.

n =10x2,71x43,4=1.180 kg/cm?.


















