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2.9  Tinh todn méng mém
2.9.1 Phan loai méng mém

Méng mém bao gf)m mong bang dudi ddy cot (mot phuong hodc hai phuong) va
moéng bé. Poi voi mong két hop dudi hai cot da trinh bay & phan 2.3.2.3 trén day, khi
khoang cach giita hai cot 16n cling c6 thé duoc xem nhu méong mém.

Mong dugc goi la mong mém khi c¢6 hé sd do cung t > 10; t dugc xac dinh nhu sau:

t=10E 1 (2.51)
Ebh?

Trong do:

E - md-dun bién dang cta dit nén, (kPa):

Ep, - mO-dun bién dang cta bé téng, (kPa):

| - ntra chiéu dai méng, (M):

H - chiéu cao ctia mong, (m).

Dua vao ty s giita 2 canh moéng, ngudi ta chia thanh 2 loai: khi % > 7 duoc coi la

maéng dim va khi %< 7 duoc coi 1a mong ban.

V& Iya chon kich thude so bd ctia mong bang va mong bé twong tu nhu mong két
hop dudi hai c6t ¢ phan trén. Trong truong hop sir dung phuong an mong bang hai
phuong, dé don gian c6 thé xac dinh kich thuéc mong theo moi phuong riéng biét, Iuc nay
nén sir dung gia tri md-men udn theo phuong canh ngan. Chiéu rong mong cudi cing duoc
Kiém tra theo diéu kién ap luc tiéu chuan dudi ddy mong cho timg dai va diéu chinh theo
diéu kién do lun léch tuong ddi giita cac chan cot 1ién ké sau khi phan tich hé méng theo
bai toan dam trén nén dan hoi.
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2.9.2 Céc loai md hinh nén
2.9.2.1 M6 hinh nén bién dang cuc bd

Phuong phap nay chi xét dén do lan ¢ noi dat luc, khong xét dén bién dang & ngodi
pham vi gia tai. Piéu ndy cho phép coi nén nhu nhimg 10 xo dan hdi doc 1ap véi nhau (hinh
2.29), d6 lan say ra trong pham vi dién tich gia tai.

Gia thiét quan h¢ gitra ap lyc va d6 lun la mbi quan hé bac nhét do gido su ngudi
Duc Winkler dé xuat nam 1867.

Cuong do phan luc dat tai mdi diém ty 16 bac nhat véi do lan dan hoi tai diém do:

Px = -CWx (2.52)

Trong do:

Wy - d6 lan cua dét trong pham vi gia tai, (m);

C - hé sb nén dan hdi, (kN/m®) duoc coi la khong dbi cho ting loai dét, c6 thé tham
khao trong bang & phan phu luc.

N

Hinh 2.29 - M6 hinh nén bién dang cuc bo.

Nhitng ru nhuoc diém cia phuong phép nén bién dang dan hdi cuc bo 1a:

Phuong phap niy tinh toan don gian. Khi méng c6 kich thude 16n va khi nén dat
yéu cho két qua kha phu hop.

Trong thuc té, dudi tac dung cua tai trong, bién dang say ra & ca trong va ngoai
pham vi gia tai. Thi nghiém cho thay & ngoai pham vi gia tai, d6 Iin tat di rat nhanh va né
anh huong nhi€u den h¢ so nén C, trong khi thi nghiém hién truong véi ban nén nho, con
trong thuc té khi dé mong co6 dién tich 16n thi ching it anh hudng.
2.9.2.2 M6 hinh nén bién dang tong quat

M6 hinh nén bién dang dan hdi tong quat cho rang do lin chi say ra trong ca trong
va ngoai pham vi pham vi dién tich gia tai. Phwong phap nay dya trén ket qua ly thuyet dan
hoi doi voi vat thé dong nhat, dang hudng.

Tinh chét bién dang dic trung bang modun bién dang E va hé s6 no hong p cua dat.

12°]
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Hinh 2.30 - Bién dang ciia nén theo thuyét bién dang dan hdi tong quat.

Nhitng ru nhuoc diém ciia phuong phap nén bién dang dan hdi tong quat 1a:
’ - Xét dén bién dang cua nén ¢ ca trong va ngodi pham vi gia tai, phU hop voi thuc
te hon.
) - Theo phuong phéap nay, khi tai trong khong dang ké thi ing suat &6 mép mong 1a
rat 1on, diéu nay khéng phu hop vai thuc te.
- Nén dat duoc xem la ddng nhét trong ntra khong gian nhung thuc té thi do chit va
tinh dan hoi tang 1én theo chiéu sau.

2.9.3 Tinh todn méng mém theo mé hinh nén bién dang cuc bd
2.9.3.1 Phwong trinh vi phan co ban

Dam duoc coi 1a dai vo han néu c6 cac ddu mut dam cach diém dat luc mot khoang
I6n hon 27t/a (a dugc tinh ¢ dudi day).

Xét dam trén nén dan hoi chiu tac dung cua lyc tap trung P va luc phéan bd qy trén
hinh 2.31. Phuong trinh vi phan cua truc dim bj uén 1a:

_dzyx M, 2.53
e B (2.53)
LAy vi phan 2 lan phuong trinh 2.53 ta duogc:
d4y
EJ ~ =0, — Ky, (2.54)
d4y
Hay: EJ—*+Ky, =0, (2.55)
dx*

bit a= /% , (1/m) - a 1a dic trung ctia dam trén nén dan hoi, phu thudc vao do

ctrng va tinh chat dan hdi caa nén. Chia (2.55) cho EJ ta cd:

d4
Yy saty, =& (2.56)
dx4
Néu dam khong c6 luc phan bd thi g, = 0, va (2.55) con lai:
d4
s L aaty, =0 (2.57)
dx*
Nghiém cua phuong trinh thuan nhét (2.57) c6 thé tim duéi dang:
y =C,e™ cosax + C,e™ sinax + C,e™ cosax + C,e™ sinax (2.58)

GG
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Trong d6: Cy, Cy, Cs, C4 - CAC hz‘ing sb tich phan xac dinh theo diéu kién bién cua sy
udn khi x = 0 va x= o,
Néu dﬁrp c6 lyc phén bd, qx 12 hang sb hay hdm bac nhat, thi nghiém cua phuong
trinh khdng thuan nhat 1a:
y = _K (2.59)
q
Nghiém tong quat ciia phuong trinh 2.58 I
y = C,e™ cosax + C,e™ sinax + C,e™ cosax + C,e™ sinax — % (2.60)

Hinh 2.31 - So d tinh toan dam trén nén dan hdi theo phuong phap hé s6 nén

2.9.3.2 Tinh méng dam dai vo han
a. Ddm dai vo han chiu tdi tgp trung

Xét dam trén hinh 2.32 ¢6 chiéu dai v han chiu luc tap trung. Khi cach xa diém dit
lyc v6 han, d6 vong cia dam s& bang 0. Thay x= o Va0 (2.60), voi C; = C, = 0. Do ving
cta dam dai vo han sé 1a;

yx = €(-Czcosax + Cysinax) = 0 (2.61)

Tai diém dat P, nghia 1a khi x = 0, do dbi xtirmg nén goc xoay s& bang 0. Liy dao
ham cua (2.61), thay x = 0, két hop v6i cac diéu kién bién, tim cac hang s tich phan. Gidi
ra ta dugc cac phuong trinh tim d6 vong, moment uon, luc cat cia dam nhu sau:

- Bo vong:
y= P e ¥ (cosax + sinax) (2.62)
8EJa’
- Moment udn:
M :—EJy":—%e'aX (sinax — cosax) (2.63)
- Luc cit:
Q=-Ely"'= —%e'axcosax (2.64)
bat & = e ™ (cosax +sinax); g, = e ™ (sinax — cosax); g, = e ®cosax , ta co:
y=—"—¢, (2.65)
8EJa’

99

http://vietham12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

P
M=—-—— 2.66
P, (2:66)

P
=—— 2.67
Q--L&, (267)

O day: a 1a hé s6 dic trung ctua dam trén nén dan héi; a= 1/% (1/m); K=Cb (C

la hé s6 nén; b 1a chiéu rong mong).
Dam duoc coi 1a dai vo han néu c6 cac ddu mut dam cach diém dat luc mot khoang
la 2rt/a.
P
0y X

~ T [lQ T
T, Tq
IS T, o AT T e @

S ®
IO P_LW g
2

Hinh 2.32 - C4c biéu d6 khi dim dai vo han chiu lyc tip trung

b. Dam dai vo han chiu mémen tip trung

- M,
00 M, +00 X

—
-

\K\K\K\K\/\K\K\K\/\K\K\Aﬁ/ TR AR AR ALK AR AR KL R AIK

VAl
Hinh 2.33 - Dam dai v6 han chiu moment tip trung

St dung 10i gidi (2.54) trong d6 q = 0 va s dung céc diéu kién bién cua bai toan,
ta c6 do vOng cua dam la:
Ma®
y= %e'axsmax (2.68)

batg, = e ®sinax , ta duoc:

LS
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M a?
y= |°< g, (2.69)
M
M=—2&, (2.70)
M
Q=- K° &, (2.71)

Cac hé sb &, &, &3, &4 tra bang.

c. Ddm dai vd han chiu tii phén bo cuc bé
L L

w  HUTIHE =
o o]

i

X

Yy
Hinh 2.34 - Dam dai v han chiu tai trong phan bé trén doan 1
Dbi voi diém O bét ky trén hinh 2.34, phuong trinh d6 vong tim duoc nhu sau:

y:%(Z-e”X cosan —e™ cosam) (2.72)

Trong d6 ¢ 13 hé sé nén, tir biéu thic 2.72, ldy dao ham s& duoc cong thic xac
dinh dugc moment uon M va huc cat Q.
d. Dédm dai vo han chiu tdi tdp trung va mdmen

Tai trong dat & mot dau, dau kia 12 vo han.

/\\Mo + 00y
=
FT T I PPP PP PP AN 2 22007 27 P77 e iddy4
Yy

Hinh 2.35 - Dam dai nira vo han chiu luc tip trung va moment.

Xét dam trén hinh 2.35, liy gbc toa do tai diém dat tai trong va st dung cac diéu
kién bién, ta tim duoc :

2
y=22(PE, —aM &) (2.73)
1
M :5(—%4 +aM &) (2.74)
Q=—(Pg +2aM &) (2.75)
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Béng 2.14 - Tri s6 & dé tinh dAm méng dai vo han

ax &l &2 &3 &4 ax &l &2 &3 &4

- 1.00000 1.00000 1.00000 0.00000 3.6 | -0.03659 | -0.01241 | -0.02450 | -0.01209
0.1 0.99065 0.80998 0.90032 0.09033 3.7 | -0.03407 | -0.00787 | -0.02097 | -0.01310
0.2 0.96507 0.63975 0.80241 0.16266 3.8 | -0.03138 | -0.00401 | -0.01769 | -0.01369
0.3 0.92666 0.48880 0.70773 0.21893 3.9 | -0.02862 | -0.00077 | -0.01469 | -0.01392
0.4 0.87844 0.35637 0.61741 0.26103 4 | -0.02583 0.00189 | -0.01197 | -0.01386
0.5 0.82307 0.24149 0.53228 0.29079 4.1 | -0.02309 0.00403 | -0.00953 | -0.01356
0.6 0.76284 0.14307 0.45295 0.30988 4.2 | -0.02042 0.00572 | -0.00735 | -0.01307
0.7 0.69972 0.05990 0.37981 0.31991 43| -0.01787 0.00699 | -0.00544 | -0.01243
0.8 0.63538 | -0.00928 0.31305 0.32233 4.4 | -0.01546 0.00791 | -0.00377 | -0.01168
0.9 0.57120 | -0.06575 0.25273 0.31848 45| -0.01320 0.00852 | -0.00234 | -0.01086
1.0 0.50833 | -0.11079 0.19877 0.30956 46 | -0.01112 0.00886 | -0.00113 | -0.00999
1.1 0.44765 | -0.14567 0.15099 0.29666 4.7 | -0.00921 0.00898 | -0.00011 | -0.00909
1.2 0.38986 | -0.17158 0.10914 0.28072 4.8 | -0.00748 0.00892 0.00072 | -0.00820
1.3 0.33550 | -0.18970 0.07290 0.26260 4.9 | -0.00593 0.00870 0.00139 | -0.00732
1.4 0.28492 | -0.20110 0.04191 0.24301 5| -0.00455 0.00837 0.00191 | -0.00646
1.5 0.23835 | -0.20679 0.01578 0.22257 5.1 | -0.00334 0.00795 0.00230 | -0.00564
1.6 0.19592 | -0.20771 | -0.00590 0.20181 5.2 | -0.00229 0.00746 0.00258 | -0.00487
1.7 0.15762 | -0.20470 | -0.02354 0.18116 5.3 | -0.00139 0.00692 0.00277 | -0.00415
1.8 0.12342 | -0.19853 | -0.03756 0.16098 5.4 | -0.00062 0.00636 0.00287 | -0.00349
1.9 0.09318 | -0.18989 | -0.04835 0.14154 5.5 0.00001 0.00578 0.00290 | -0.00288
2.0 0.06674 | -0.17938 | -0.05632 0.12306 5.6 0.00053 0.00520 0.00287 | -0.00233
2.1 0.04388 | -0.16753 | -0.06182 0.10571 5.7 0.00095 0.00464 0.00279 | -0.00184
2.2 0.02438 | -0.15479 | -0.06521 0.08958 5.8 0.00127 0.00409 0.00268 | -0.00141
2.3 0.00796 | -0.14156 | -0.06680 0.07476 5.9 0.00152 0.00356 0.00254 | -0.00102
24 | -0.00562 | -0.12817 | -0.06689 0.06128 6 0.00169 0.00307 0.00238 | -0.00069
25| -0.01664 | -0.11489 | -0.06576 0.04913 6.1 0.00180 0.00261 0.00221 | -0.00041
2.6 | -0.02536 | -0.10193 | -0.06364 0.03829 6.2 0.00185 0.00219 0.00202 | -0.00017
2.7 | -0.03204 | -0.08948 | -0.06076 0.02872 6.3 0.00187 0.00181 0.00184 0.00003
2.8 | -0.03693 | -0.07767 | -0.05730 0.02037 6.4 0.00184 0.00146 0.00165 0.00019
29| -0.04026 | -0.06659 | -0.05343 0.01316 6.5 0.00179 0.00114 0.00147 0.00032
3.0 | -0.04226 | -0.05631 | -0.04929 0.00703 6.6 0.00172 0.00087 0.00129 0.00042
31| -0.04314 | -0.04688 | -0.04501 0.00187 6.7 0.00162 0.00063 0.00113 0.00050
3.2 | -0.04307 | -0.03831 | -0.04069 | -0.00238 6.8 0.00152 0.00042 0.00097 0.00055
3.3 | -0.04224 | -0.03060 | -0.03642 | -0.00582 6.9 0.00141 0.00024 0.00082 0.00058
34| -0.04079 | -0.02374 | -0.03227 | -0.00853 7 0.00129 0.00009 0.00069 0.00060
35| -0.03887 | -0.01769 | -0.02828 | -0.01059

2.9.3.3 Tinh mong dam ngan
' TT g
1 l I l \Lﬁ r{ { {‘_E ¥ ‘]f ji‘_;. X
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Hinh 2.36 - Dam ngan trén nén dan hdi.
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Truong hop dam ngin thi tai trong tac dung tai vi tri bat ky ciing s& gay ra do
vong cho cac dau mat dam. Pay 1 bai toan rat phirc tap, dudi day gi6i thigu két qua bai
toan duogc giai theo phuwong phap thong sé ban dau cua Vién si Cru-15p:

Q q —Ky q -Ky'

M =MY +—°YVy +-9 Oy S . :

X o 1(x) a 2(x) a2 3(x) a3 4(x)

4aM Y Y —q° _ Ky° Y —q'O_Ky'O X
Qx = 0 4(x) +Q0 1(x) * a 2(x) * az 3(x)’ (2.76)
K 4a’M Y 4 Y ( —q'o—Ky'o

4, ~RYx =M 3(x) aQ, 4(x)+qo( KY, 1) (a 2(>))Y

—Ky', =-4a’ MOYZ()—4aQY()—4aq —Ky a0 T TKY Y

Trong d6: Y1), Y2, Y3, Yar la cdc ham Cru—lop, c6 dang:

Y  =chaxcosax;
1(x)
Y = l(chax sin ax + shax cosax );
w2 (2.77)
Y = Zshaxsinax; '
3(x) 2
1 :
Y  ==(chaxsinax —shax cosax)
ax) 4

O day: chax = %(eax +e” ax); shax = %(eax e ax)

Cong thie nay chi dung cho truong hop tai trong lién tuc trén toan b chiéu dai
dam. Cac biéu thirc trén dugc thé hién qua céc tri s6 ban dau cua ching vi vay duoc goi 1a
phuong phap thong sé ban dau.

2.9.4 Tinh todn méng mém theo mé hinh nén bién dang téng quat

Véi gia thiét nén 1a nira khong gian bién dang tuyén tinh, nhiéu nha khoa hoc d3 dé
Xuit cac phuwong phap tinh toan méong mém. Trong thuc tién thiét ké, duoc sir dung nhiéu
nhét 1a cac phuong phap cia cac gido su Gorbundv — Pdxaddv; Jemoskin; Ximvulidi...

Khi nén nhiéu 16p dat thi modun bién dang trung binh cia cac 16p chuyén thanh 1
nén dong nhit xac dinh theo cong thirc:

—i=1 (2.78)
n Ol
2

1 i

Trong do:

h; - chiéu day 16p dat thi i;

E; - md-dun bién dang 16p dét thu i;

- ing suat trung binh trong I16p dét thir i tinh cho truc dung di qua trong tim dé
maong;

09
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n - s6 lugng 16p dit trong pham vi nén.

2.9.4.1 Phwong phap cia Gorbunov - Poxadov

a)
Ngoqi luc
& S
' YYYyy AT x
] K\ 5
- L
- Phdn lyc : T
I" L " l’ % +Z

Hinh 2.37 - So do tai trong: a. Dbi v6i dai, b. Dbi véi nén.

Phuong phap nay dua trén cac gia thiét sau day:

- Quy luat phan bd tng suat tiép xtc dudi dé dam va ban c6 dang mot da thirc bac
Cao.

- Do vBng cua két ciu dam hodc ban y va do lan ciia nén Wy thoa méin dang
thirc:

Yoo = Weo- , ’ (2.79)

Dua vao co s¢ 1y ludn nén bicn dang tuyen tinh va cac gia thuyet ban dau, tac gia
da thanh lap cac hé phuong trinh vi phan cho tirng loai dam, ban sau do giai cac bai toan
do6 va lap thanh bang tra.

Két qua 101 giai cia Gorbundv - Poxadov nhu sau:

Khi tai trong phan bd déu q (KPa) trén cac dai mém co bé rong b, cac thanh phan
noi luc theo phuong phap tra bang nhu sau:

Ap lyc phan lyc:  p=pq, (KPa).

Luc cit: Q=Qblg, (KN).
Moment udn: M=Mbl*q, (KNm).
Trong do:

P,Q,M duoc tra bang 14p sdn phu thudc vao do manh t va hé sé QZ% (bang 2.15)

2 3
) (1 pb)nEbl k
t= ~10

(1-u2)4EbJ Ebh3

(2.80)

Trong do:

19
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E, - mO-dun bién dang va hé s6 no hong cua dat;
Ep, pb - MO-dun dan hdi va hé sé Poat-xéng cua vat liéu dai;
h - chiéu cao tiét dién ngang cta dai.

Béng 2.15 - Tri sb ﬁ,@,m cho truong hop tai trong phan bé déu trén dai 1am viéc trong diéu
kién bai toan phing

— %

Trisd p y y
ax ax

0.0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 Q

t

0 064 | 064 | 0,65 | 0,67 | 069 | 0,74 | 0,80 | 0,89 | 1,06 | 1,46 | -0,210 | 0,137
1 069 | 0,70 | 0,71 | 0,72 | 0,75 | 0,80 | 0,87 | 0,99 | 1,23 | 1,69 | -0,163 | 0,103
2 0,72 | 0,72 | 0,74 | 0,74 | O,77 | 0,81 | 0,87 | 0,99 | 1,21 | 1,65 | -0,153 | 0,096
3 0,74 | 0,74 | 0,75 | 0,76 | O,78 | 0,81 | 0,87 | 0,99 | 1,19 | 1,61 | -0,144 | 0,090
5 0,77 | 0,78 | 0,78 | 0,79 | 0,80 | 0,83 | 0,88 | 0,97 | 1,16 | 1,55 | -0,129 | 0,080
7 080 | 080 | 081|081 |08 )| 084|088 |09 | 113 | 150 | -0,117 | 0,072
10 084 | 084 | 084 | 084 | 084 |08 | 088 |09 | 1,11 | 1,44 | -0,103 | 0,063
15 088 | o088 | 0,87 | 0,87 | 0,87 | 0,87 | 0,89 | 0,94 | 1,07 | 1,37 | -0,085 | 0,051
20 09 | 0% | 0,9 | 089 | 0,89 | 0,88 | 0,89 | 0,93 | 1,05 | 1,32 | -0,075 | 0,043
30 09 |09 (093 |09 (091 |09 | 09 |09 | 101 | 1,26 | -0,061 | 0,033
50 097 | 097 | 096 | 095 | 094 | 092 | 091 | 0,92 | 0,99 | 1,18 | -0,045 | 0,022

Tris6 Q
e
! 0.0 01 0,2 03 04 05 0,6 07 08 0,9
t
0 0 |-003 | -0072 | -0,106 | -0,138 | -0,167 | -0,190 | -0,206 | -0,210 | -0,187
1 0 | -0030 | -0,060 | -0,089 | -0,115 | -0,138 | -0,155 | -0,163 | -0,153 | -0,110
2 0 | -0028 | -0,056 | -0,082 | -0,107 | -0,128 | -0,145 | -0,153 | -0,144 | -0,104
3 0 | -0026 | -0,052 | -0,076 | -0,099 | -0,120 | -0,136 | -0,144 | -0,136 | -0,099
5 0 | -0022|-0045 | -0,066 | -0,087 | -0,105 | -0,121 | -0,129 | -0,124 | -0,090
7 0 | -0020 | -0,039 | -0,058 | -0,077 | -0,094 | -0,108 | -0,117 | -0,113 | -0,084
10 0 | -0016 | -0,033 | -0,049 | -0,065 | -0,080 | -0,094 | -0,103 | -0,101 | -0,075
15 0 | -0012 | -0,025 | -0,030 | -0,051 | -0,064 | -0,076 | -0,085 | -0,085 | -0,065
20 0 | -0010 | -0,019 | -0,030 | -0,041 | -0,053 | -0,064 | -0,073 | -0,075 | -0,060
30 0 | -0006 | -0,012 | -0,020 | -0,026 | -0,038 | -0,048 | -0,057 | -0,061 | -0,050
50 0 | -0,003 | -0,006 | -0,010 | -0,015 | -0,022 | -0,031 | -0,040 | -0,045 | -0,039
B

http://vietham12h.com




Céng ty Héa Chat Xay Dwng Phwong Nam

Trisé M

— %

0.0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

t

0 0,137 | 0,135 | 0,129 | 0,120 | 0,108 | 0,093 | 0,075 | 0,055 | 0,034 | 0,014
1 0,103 | 0,101 | 0,097 | 0,089 | 0,079 | 0,066 | 0,052 | 0,036 | 0,020 | 0,006
2 0,096 | 0,095 | 0,091 | 0,084 | 0,074 | 0,063 | 0,049 | 0,034 | 0,019 | 0,006
3 0,000 | 0,089 | 0,085 | 0,079 | 0,070 | 0,059 | 0,046 | 0,032 | 0,018 | 0,006
5 0,080 | 0,079 | 0,076 | 0,070 | 0,063 | 0,053 | 0,042 | 0,029 | 0,016 | 0,005
7 0,072 | 0,071 | 0,068 | 0,063 | 0,057 | 0,048 | 0,038 | 0,027 | 0,015 | 0,005
10 0,063 | 0,062 | 0,059 | 0,055 | 0,050 | 0,042 | 0,034 | 0,024 | 0,013 | 0,004
15 0,051 | 0,050 | 0,049 | 0,046 | 0,041 | 0,036 | 0,028 | 0,020 | 0,011 | 0,004
20 0,043 | 0,043 | 0,041 | 0,039 | 0,035 | 0,031 | 0,025 | 0,018 | 0,010 | 0,003
30 0,033 | 0,033 | 0,032 | 0,030 | 0,028 | 0,024 | 0,020 | 0,015 | 0,009 | 0,003
50 0,022 | 0021 | 0,021 | 0,020 | 0,019 | 0,017 | 0,014 | 0,011 | 0,007 | 0,002

2.9.4.2 Phwong phap caa Ximvulidi

Phuong phap nay dung dé xac dinh phan luc cta nén, sau d6 xac dinh luc cat va
moment ubn tai tlet dién bat ky cua dai chiu tac dung cua tai trong nam trén nira khong
gian bién dang tuyén tinh.

Ximvulidi d4 tim phan luc cua nén dudi dang da thic bac 3:

- 4 I %, 1V a2 1)
Peg _a°+2T(X_§)+4|_2(X'§) +8|_3(X'§) (2.81)
Trong do:
Qo, &1, @2, 83 - cac thong s phu thudc vao do cung, chiéu dai cia dim, modun bién
dang ctia nén, loai tai trong va vi tri dat tai.
| - chiéu dai cua dam.
Dé xac dinh cac hé sd a,, a1, az, a3, Ximvulidi 4 dung céc diéu kién sau:
- 2 diéu kién can bang cua dam Yy = 0va XM = 0.
- 2 diéu kién bién: cac md-men udn & cac dau dam ty do = 0, nghia 1a khi x = 0, y”

- 4 diéu kién lién quan gitta ddm va nén:
+ Do vOng cua dau trai dam va d6 lan cta nén bing nhau.
‘ tDo vOng cua 2 dudng cong thé hién bién dang ctia dAm va d6 lan cua nén tai gitra

dam bang nhau.

+ Céc dién tich tao boi 2 duong cong bién dang (ctia dAm va ctia nén) bing nhau.

+ Ogiita dam, dao ham bac 3 cua 2 ham sb bang nhau.

Tir cac diéu kién trén xac lap duoc 4 phuong trinh dé xac dinh 4 an sd. Vi du vé két
qua trong cac truong hop tai trong khac nhau nhu sau:
- Truwong hop lwc phin bé déu trén toan bé chiéu dai ciia dii:

+ Céc thdng sé:

€9
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- 8252+2%u
°~13440+29¢

4, 5188

3 13440+290
a,=a,=0
Trong d6 o la chi ti€u d6 manh, xac dinh theo cong thirc:

(1 - ui )nEbI?’ E

(1—p2)EbJ E,J

+ Tri s6 phan luc nén, Iuc cit va moment udn:

4a2 12
e

|2

3
t= !

2a X

Q=—2-(x1)(2x1) (2.82)
31

a_x? ;
M=—2—(x-1)
317
- Truong hop luc tap trung tac dung o giira ddi:
+ Céc thdng sé:

_ 8252+ 71a P
° T 13440+ 290 |

8, _5188-42a P
3 13440+ 29 |
. 4a 12
+ Phén lyc nén: p=ao+—22(x——)
I

Ttr phan luc nén, tim dugc Q, M. Néu ding bang tra thi:
_,. P
p=p—
bl?
Q=0P (2.83)
M=MPI

Trong d6 B,Q,M - c4c hé s6 duoc tra bang 2.15.

2.9.4.3 Phwong phap cia Jemoskin
a. Tinh toan dam

D
SN
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Cac gia thiét co ban:

- Coi phél} luc ¢ day dam phan b theo bic. Tét ca cac b@c c6 cung Chiéu dai ‘C.
Trong pham vi moi béc phan luc dat dugc coi la phan bo deu. Sy tiep xuc gitta dam va nén
trén dién tich cb dugc thay bang lién két gbi tua trén nhimg thanh ctrng, nhimg thanh nay
dugc dat tai chinh gitta moi doan ¢ va chiu tai trong do dam truyén xudng rdi truyén tai
trong d6 trén phan nén tuong tng.

- Pit thanh ngang vao dé cho hé khong bién hinh. (Sau ndy thanh ngang s& khong
cd vai tro gi - ndi luc trong thanh = 0).

-H¢ tim dugc (gdm dﬁ’m chiu tai dat trén nhirng thanh gdi twa) dugc coi nhu dam

trén nén lién tuc bién dang tuyén tinh.

‘ Diéu kién phdi hop 1am vige giita dam va nén 1a d¢ vong cua dim y; va do lan ciia
nén Wi tai diém dat thanh tya yi = Wi. H¢ tré[l hinh 2.38. la mot hé siéu tinh thong thuong
va c0 thé giai theo cac phuong phap luc, chuyén vi hay hon hop.

Béng phuong phap hdn hop, d6 lun ctia nén Wi, xac dinh nhu sau:
+ Trudng hop bai todn khdng gian: dam co bé rong b thi do lin Wi theo cong thirc
Boussinesq duogc viét dudi dang:

o
W= e 284

Trong do:

b

Fix - ham phu thudc vao . va % tra bang;

X - khoang cach tir gitta doan duoc gia tai ¢én diém tinh do lan.

_&\%%&J’iﬂ\i

AN e T A/ A v

L c] cy
el 1 i [

T

7 =
&02 ng =
== “ﬂc N

Yo

,(- i

Hinh 2.38 - Phuong phap tinh todn cta Jemoskin

]
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b. Tinh bédn chit nhdt trén nén dan hoi
’D(”')i v6i ban trén nén dan hoi, phai chia ban thanh nhirng hinh vudng bang nhau va
gia thiét dat cac thanh tya tai trung tdm cua chang.
Khi chon hé co ban, loai bo cac thanh Vé} thay chung b?mg cac lyc chua biét. Ngoai
ra, dat ngam vao mot tiét dién nao dé va luu y dé sur dung tinh doi xing cta hé.
Sau d6 thay ban bang cac hé dim giao nhau. Gia thiét lién két giita cac dam chi co
& giao diém cua cac truc cua chiung ma tai do ta dat cac thanh tua (hinh 2.39).

& - P $ o

e e huﬂhTJL
i i : qgia tao

- v

\Ngdm gia tao

L v 5 O A A AT T O Py - y ,——-—]

VERILH, VIS4EH, Ui LA TAIA AL 1L ¥
” 7 | ) r_i_-:‘] i
./

Hinh 2.39 - Tinh ban chit nhat trén nén dan hdi theo phuong phap tinh toan ctiia Jemoskin

2.9.5 Tinh todn méng mém theo md hinh lép dan héi cé chiéu day hiru han
2.9.5.1 Pham vi ap dung

- Khi nén, 1a tang dg?it c6 chiéu day hitu han trén da cing, luc d6 s& say ra hién tuong
tap trung ng suat trong nén. Tuy nhién, d6 lun trong truong hop nay bé hon khi coi nén lé}
ntra khong gian vi chicu day cua tang chiu nén bé. Sw phan bo Ung suat ticp xtc dudi de
mong khi nén 1a 16p c6 chi€u day hiru han s& khac v6i sy phan bo tmg suat do khi nén la
ntra khong gian, do vay tri s6 moment uodn va hec cat s€ khac.

- Khi méng c6 dién tich dé 16n, ,dét co chiég day 16n c6 thé coi 1a nira khong gian
thi d6 lun theo so d6 nura khong gian bi€n dang tuyen tinh s€ 16n hon nhi€u so voi ket qua
quan trac thyc té, nhung néu khi d6 lan tinh theo m6 hinh nén 1a I6p c6 chicu day hitu han
trén da cimg thi ket qua lai kha phu hop voi thye t€. Dicu nay 1a do, khi dé mong 16n thi
chiu day 16p chiu nén cling s& 16n, nhung cang ¢ dudi sau dat cang bi nén chdt hon nén
dat s€ kho bi bien dang hon. Chinh vi vy, quy pham quy dinh ding md hinh dét c6 chi€u
day httu han khi méng ¢6 bé rong b > 10m hodc duong kinh D >10m.
2.9.5.2 Cé4c gia thiét

- Tang chiu nén (ké tir day mong dén mat 16p da cung) coi la dong nhit ¢6 E va p
khong thay d6i, quan hé giita bién dang va tmg suat 1a tuyén tinh.

- Dung cdng thire ciia O.IA. Sekchio dé tinh d6 lan cua 16p dat dong nhat bién dang
tuyen tinh thay cho cong thic cua Flamant, cho rang (g suat tiép xtc tai mat tiép xuc gitra
tang dat va ting da bang 0.

(e2]
(o]
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2.9.5.3 Két qua tinh toan

a a
X
r
PR TTANT 7NN e
:-.-..: ‘WO. ‘....
B 2 (3, LTk
i o, i 3
XA X X KX X XA <

(z

Hinh 2.40 - So d6 méng mém trén nén 12 16p bién dang tuyén tinh trén déa cing

Do lin ctia diém bat ky cua mat dat nén:

q(l— uz) ah »Sh?a.cos X a.sin & o

H f (2.85)

W=
: E T

Sau khi bién dbi co:

i=%(1-u2)wi (2.86)

o (chousho + oo

Trong do:
- B6 lan cua diém bat ky nam trén bé mat cta tang chiu nén ¢ cach xa truc cua

doan dam bi gia tai mot khoang % :

¢ - chiéu dai doan dadm dugc chia ra;

Wi - hé s6 phu thudc vao ﬁ Vé% tra bang.

2.9.6 Tinh todn méng mém theo phwong phap phan tir hiru han
2.9.6.1 Pham vi ap dung

2.10 Baitap vidu
2.10.1 Thiét ké méng don
Vidu 2.1:

’ Thiét ké moéng don dudi cot cua mot nha khung bé tong cot thép co tuong chén.
Tict dién cot 20 x 30 (cm); tict dién co mong 30 x 40 (cm). Tai trong tinh toan dudi chan
cot dat tai mat dat ty nhién nhu sau:

N¥=595kN;  MI=70kNm; Q;‘: 23 kN:;
Nén chét tur trén, xudng gébm 3 16p, co chiéu day khong doi. Muc nudc ngdm & do
sau -2,2 m ké tir mat dat ty nhién. Chi ti€u co ly cia cac 16p nhu sau:

D
~
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Lop 1 day 2,7 m:
Thanh phan hat (%) twong vmg vdi cdc ¢ hat Db
. Hat cat . Hat Am Ty
Lop Hat soi Thé | To | Vira | Nho | Min | atbui T T
210 | 90 | 65| pq | 3 |05 | 02501005 | 0001 | | nhién | hat
5 05 | 025 -0,1 | 0,05 | 0,001 | 0002 : (%)
1 2 | 18 [ 28] 32| 10 5 5 225 | 264 | 65
Lép 2 day 4,8 m; Lop 3 chua két thuc duéi day hd khoan.
Ty Két qua thi nghiém nén ép e-p
. W, Wp Yw ¢ C 4 2 [of}
tr . Véi ap luc nén p (kPa
Lop 1 W o) | o) | km | e | (o) | (kpa) P P (kPa) (MPa)
- 100 | 200 | 300 | 400
2 | 325 | 376 | 229 | 184 | 268 | 950’ 14 | 0,888 | 0,854 | 0,827 | 0,814 | 1,06
3 | 286 | 447 | 292 | 191 | 2,71 | 20°%0° | 33 | 0,799 | 0,778 | 0,760 | 0,744 | 3,94

Trinh ty tinh toan nhu sau:

Buéc 1: Pinh gid vé diéu kién dia chit cong trinh

Cin ctr vao bang s lidu dia chat ¢ trén, xac dinh tén, trang thai cua dat va tinh toan
cac chi tiéu co lién quan.

Lép 1:

- Xéc dinh tén dat: luong hat c6 duong kinh > 0,1 mm:

2+ 18+ 28+ 32=80% > 75%

Theo bang 2 - TCVN 9362:2012, dit thudc loai cat min.

- Xéc dinh trang théi cta dét: cin ctr két qua xuyén tinh ¢ = 6,4 MPa; 12 MPa > g
> 4 MPa; tra bang 5 - TCVN 9362:2012, dat thudc loai chat vira. Tuwong ing hé so rong e =
0,6 + 0,75, ndi suy tur gc tim duoc e = 0,705.

Vay lop 1 thudc loai cat min chat vua.

- Xéac dinh dung trong tu nhién:

Ay, (1+W)  2,64x10x(1+0,225) _ 18.97 KN/m®
W 1+e 1+ 0,705 ’
- D6 bdo hoa:
G- AW _ 2,64x0,225 0,84
e 0,705

Theo bang 4 - TCVN 9362:2012, G trong khoang 1 + 0,8; vay cat ¢ trang thai no
nudc.

- Goc ma sat trong va luc dinh: sir dung hé sé rong e = 0,705 Vi cat hat min, tra
bang Bl - TCVN 9362:2012, tim dugc ¢ = 29,8% ¢ = 0. Trong tinh toan ding ¢" =
0°/1,1=27,1°~27°2".

- Mo-dun bién dang E, xéc dinh tir két qua xuyén tinh: E = aq; voi dat cat a=1,5 =
3; lay trung binh a.=2,25 ¢0 :
E =2,25x6,4 = 14,4 MPa.

O ddy luu Y rang néu E tinh tir hé so rong e, theo bdang BI - TCVN 9362:2012 sé co
gia tri /a E = 22,5 MPa. Can so sanh giita E tinh tir Sirc khdng xuyén tinh qc va theo hé so
réng e, ldy gid tri nhé hon dé dam bdo an todn.

(o2}
o
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Lép 2:
- Xéc dinh tén dt theo chi s6 déo:

lp =W, -Wp=0,376 - 0,229 = 0,147;
Theo bang 6 - TCVN 9362:2012, 0,07 < Ip = 0,147 < 0,17; dat thudc loai 4 sét.
- Xac dinh trang thai cua dét theo chi sb sét;
_W-w;, 0,325-0,229
1, 0147
Theo bang 7 - TCVN 9362:2012, 0,50 < Is = 0,653 < 0,75; dat & trang thai déo

=0,653

Is

Vay lop 2 thudce loai 4 sét déo mém.
- M6-dun bién dang E, xac dinh tir két qua xuyén tinh: E = aqcv6i dit 4 sét déo

mém, o = 4,5 + 7,5; Iéy trung binh a = 6 ¢0:

E=6x1,06=6,36 MPa.
- X4c dinh hé sb nén trong khoang ap Iuc 100 - 200 kPa (1-2 kG/cm?):
_ eo-exo _ 0,888-0,854

0= = =0,00034 kPa™
0200 oo 200-100

o8t ’ ’ p (kPa)

(0] 100 200 300 400 500
Hinh 2.41 - Biéu d6 quan hé e-p 16p dit 2
Lép 3:
- Xac dinh tén dét theo chi sb déo:
lp = WL —-Wp=0,447 - 0,292 = 0,155;
Theo bang 6 - TCVN 9362:2012, 0,07 <1Ip = 0,155 < 0,17; dat thudc loai 4 sét.
- Xac dinh trang thai cua dét theo chi sb sét:
_W-W;, 0,286-0,292
1, 0155
Theo bang 7 - TCVN 9362:2012, Is=-0,4 <0; dat & trang thai cirng.
Vay 16p 3 thudc loai a sét clng.
- M6-dun bién dang E, x4c dinh tir két qua xuyén tinh: E = aqc;v6i dit 4 sét cung, o

= -0,04

Is

=5+8; Ifiy trung binh a. = 6,5 co:

69

E =6,5x3,94 = 25,61 MPa.
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- X4c dinh hé s6 nén trong khoang ap luc 100 - 200 kPa (1-2 kG/cm?):

a100-200— €100°€200 = 0.799-0,778 =0,00021 kPa-l
P200~P100 200-100

e
0.81

0.8

0.79

0.78

0.77 T T
0.76 T

0.75

0.74
0 100 200 300 400 500

Hinh 2.42 - Biéu d6 quan hé e-p 16p dat 3

p (kPa)

Nhan xét: qua cac chi tiéu nhu trén, ta nhan thiy 16p 1 1a 16p dat tot co thé s dung
phurong an mong ndng trén nén ty nhién, dit mong truc trén 16p dat ndy. Tuy nhién 16p 1
chi ¢o chiéu day 2,7 m, can chon chiéu sau dat mong vira phai dé tan dung kha ning 1am
viéc cua 16p 1 con lai va phai kiém tra diéu kién ap luc tai dinh 16p dat 2 1a 16p déat yéu.

Cat min chit vira, no nude. yw=18,97 kN/m?; ¢=27°02";
c=0 kPa; pi=6500 kPa; E = 14,4 MPa.

2,/m

A sét déo mém. y,,=18,4 kN/m*; 1,=0,653; ¢p=9°50";
€=14,00 kPa; p=1060 kPa; E = 6,36 MPa.

4.,8m

A sét cting. yw=19,1 kKN/m*; 1,=0,653; ¢=20°00":
¢=33,00 kPa; pi=3940 kPa; E = 25,61 Mpa.

Hinh 2.43 - So db tru dia chat cong trinh

Budc 2: Xac dinh tdi trong tiéu chudn tac dung xuéng mong.
Gid trj tiéu chuan xac dinh theo cong thirc:
e A
Ktc
Véi ki - hé s6 vuot tai, co thé 1y trung binh cho céc loai tai trong do két ciu bén
trén la 1,15. Ta tim duogc tai trong tiéu chuan nhu sau:

NE=517,4kN; M =60,9 kNm; QF = 20,0 kN;

A

Buéc 3: Xdc dinh cwong dé tinh todn ciia dit nén

~
o
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Gia thiét chiéu rong mong b= 1,5 m;
Chon chiéu sau dit méong h= 1,5 m.
Cuong do tinh toan cua dat nén xac dinh theo cong thirc:

m;m

R=k

Z (Abyy + Bhy’y; + Dcyy - yiho)

Trong do:

m; = 1,2 - ddy méng la cat min no nudc;

my = 1,1 - gia thiét ty sb L/H > 4;

ki = 1,0 - c4c chi tiéu co ly cua dit xac dinh bang thi nghiém truc tiép;
On = @i = 28°27; trabang 2.1 c6: A=0,91; B=4,65; C =7,15;

cn=0;

yu=1vyn=18,97 KN/m? - day mong nam trén muc nudce ngém;

ho = 0 - ¢6ng trinh khdng c6 tang ham.

Thay s6 vao cong thic trén, ta co:

R= %(0,91x1,5x18,97 + 4,65x1,5x18,97 + 7,15x0)

R = 208,84 kPa.
Buwoc 4 Xac dinh kich thwoc so by cua day mong.
Dién tich so bd day mong xac dinh theo cong thirc:
517,4 2

A, kRNO —12x—>0%  _347m
v,h 208,84-20x1,5

Do mong g:h;u tai 1éch tam nén chon day mong hinh chit nhat, ty sb giita cac canh
kn = 1,5. Canh ngan ctia mong la:

b= \/’t:;b = \/% =1,52m
Canh dai: 1= kb=1,5x1,52=2,28m
Chon kich thudc moéng bxl = 1,5 x 2,3 (m)
Buéc 5: Kiém tra diéu kién dp lwc tai ddy mong
Diéu kién kiém tra;
po <R

tc

p. <12R

Ap luc tiéu chuan trung binh tai ddy mong;
ptC — NtC (1+ 66)

max,min |b |
Trong do:
N = N+ G =517,4 + 1,5x2,3x1,5x20 = 620,9 kN;
M“=M5+Qghq = 60,9 +20x1,5 = 90,9 kNm.

T/,
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oo Me _ 909
Nt 620,9

Thay s6 vao ta co:
tc :N_tc(l Ge) 620,9 (1 6x0, 146)

1) 2,3x1,5 2,3

=0,146m

max,min Ib

p® =248,36 kPa; p;:_n =111,58 kPa
|

max

ptb pmax pmln _ 248,36 +111,58 =179,97 kPa
2 2

So sanh: p::a = 248,36 kPa < 1,2R = 1,2x208,84 = 250,61 kPa;
X

p:; =111,58 kPa < R = 208,84 kPa

Kich thudc mong da chon thoa man diéu kién ap luc tai ddy mong.
Luuy:

- Két quda so sanh & trén dwoc xem 1a hop Iy khi mét trong hai cdp trén khdng nho

hon qua 10%,;

- Chiéu réng mong theo két qua tinh todn la 1,5m diing bang véi chiéu réng gia
thiet o budc 3. Neu khi chon lai b nho hon hodc [on hon b gia thiét phdi tinh todn lai R

twong vng voi b da chon.

Buéc 6: Kiém tra diéu kién dp lye tai dinh 16p dit yéu

Lép dat 2 1a 16p dat yéu hon so véi 16p 1 (thong qua cac gia tri goc ma sat trong @

va mo-dun bién dang E) & d6 sau -2,7 m, muc nudc ngam & do sau -2,2 m.

¢l

Diéu kién kiém tra:
Pz + Pd < Rz
Trong lwong riéng hiéu qua cua cac 16p dit:
- TUr mat d4t dén muc nude ngdm: y = y; = 18,97 kN/m®
- Tt myc nude ngam dén day 16p 1: vy = yan1
_(ArDy, _ (2,64-1)x10
1+e 1+0,705
- T mat 16p 2 dén day 16p 2: v = yane
_ (yev.)y _ (26,8-10)x18,4
Yan2™ (1+4W)  26,8(1+0,325)

=962 kN/m’

dnl

=8,71 kN/m®
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Hinh 2.44 - Kiém tra diéu kién ap luc tai dinh 16p dat yéu

Pzz=n !

- Ap Iyc do trong Irgng ban than cta dét tai ddy mong:

Pd,z=15m = yih11 = 18,97 x 1,5 = 28,46 kPa
- Ap luc do trong lrong ban than cua dét tai muc nude ngém:

Pd,z=22m = Pdz=15m + Y1h12 = 28,46 + 18,97 x 0,7 = 41,74 kPa
- Ap Iyc do trong lrgng ban than cta dét tai dinh 16p dat yéu:

Pd.z=27m = Pdz=22m + Yanih1z = 41,74 + 9,62 x 0,5 = 46,55 kPa
- Ap luc phu thém do tai trong cong trinh tai ddy mong:

Po= P’ - Puz=1m = 179,97 - 28,46 = 151,51 kPa

- Ap luc phu thém do tai trong cong trinh tai day 16p 1:

Pz=1,2m = 0Po
K,=f (l;é}f 22 147202 1 60]= 0541
b b 15 15

Pzz=27m = 0,541 x 151,51 = 81,97 kPa
Tong ap luc tai dinh 16p dét yéu:

Pd,z=27m + Pzz=12m = 46,55 + 81,97 = 128,52 kPa
Cuong do tinh toan cua 16p dat yéu:

m;m,

Re= e

(Abzyy + Bhy’y + Dey)

Trong do:
m; = 1,1 - nén 1 & sét déo mém;
my = 1,0 - gia thiét ty sé L/H > 4;
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ki = 1,0 - c4c chi tiéu co ly cta dit xac dinh bang thi nghiém truc tiép;
on = ¢ = 9°507; tra bang 2.1 c6: A=0,177; B = 1,715; C = 4,150;
cn = 0,14 kG/cm? = 14 kPa;
Vit = Yanz = 8,71 KN/m’;
. Yaha+ hoo)+ Ygmhes  1897X(15+0,7) +9,62x0,5
" hgthpth, 15+0,7+0,5
h, = 2,7 m - (khoang cach tir mit dat dén dinh 16p dit yéu);
Dién tich day mong quy udc:
A= N® _ PpAn _17997x2,3xX15 _ =757 m?
P, P, 81,97
_1-b_23-15
22
Chiéu rong méng khdi quy uéc:

b,=+A,+a?-a=+757+0,4*-0,4=2,38m

Thay s6 vao cong thirc trén, ta co:
R, = % (0,177x2,38x8,71 + 1,715x2,2x17,24 + 4,15x14)
R, = 155,73 kPa

So sanh: Paz=2,7m + Pz,z=12m = 128,52 kPa < R, = 155,73 kPa, thoa man diéu kién
ap luc tai dinh 16p dat yéu.

=17,24 kN/m°

=0,4m

Buéc 7: Kiém tra nén theo trang thdi gidi han I va 11

Cong trinh khéng ndm trong pham vi mai déc, cac mong trong cdng trinh khdng co
kha ning say ra truot cuc bd hodc bi 1at, do vy khong can kiém tra nén theo trang thai gi6i
han 1.

Cong trinh thudc dang nha khung bé téng cdt thép c6 tudong chén, theo bang 16 -
TCVN 9362:2012 co:

- Po lan tuyét ddi 16n nhat Sy, = 8 cm;

- Po lin léch twong ddi [AS/L]4 = 0,001.

Tinh toan d6 lan theo phuong phap tong do lin cac 16p phan t6 bang cach chia nén
dat thanh nhirng 16p phan t6 dong nhat c¢6 chiu day h; < b/4. Dbi véi 16p cat min, khoang
cach tir day mong dén muc nude ngdm 12 0,7 m, khoang cach tir myc nude ngdm dén dinh
I6p 2 12 0,5 m. Lép 1 s€ duge chia thanh 3 I6p phan t6 co chiéu day 0,4; 0,3 va 0,5 m. Lép
2, chia cac 16p phan to ¢6 chiéu day la 0,4 m.

Ap luc phy thém do tai trong cong trinh ¢ d6 sau z ké tir ddy mong:

Pz = apo = a X 151,51 kPa
Trong d6 o - hé s tra bang phu thudc vao ty s 2z/b va I/b = 2,3/1,5 = 1,533.

Lap bang tinh todn do lan nhu sau:

Lép dét Diém z (m) 2z/b a F)(;P‘);F; (ESQ \
Céat min 0 0 0 1,000 151,51 28,46
\I
N
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1 0,4 0,53 0,933 141,36 36,04
2 0,7 0,93 0,794 120,30 41,74
3 1.2 1,60 0,540 81,77 46,55
4 1,6 2,13 0,393 59,58 50,53
5 2,0 2,67 0,289 43,75 53,32
6 2,4 3,20 0,217 32,85 57,00
A sét 7 2,8 3,73 0,170 25,70 60,47
8 3,2 4,27 0,135 20,43 63,97
9 3,6 4,80 0,109 16,54 67,47
10 4,0 5,33 0,091 13,74 70,97

Tai day l6p 10 ¢6 p, = 13,74 kPa < 0,2 pg, = 70,94x0,2 = 14,19 kPa, do vay ta dirng
tinh 10n tai 16p nay.
- B§ Iun cua lop cat min:

_pyPihi- 08 (04 0,4+0,3 03+05 05
=P 14400[ 14 151,51+ 04203,14136+ 93105419030+ & x81,77]

=0,008 (m
-bo lﬁn(cﬁ)a 16p 4 sét, do 16p ndy c6 két qua thi nghiém nén lun, d lan caa cac 16p
phan to xac dinh theo cong thirc:
S = €1 €yi h
1+e,;
Trong do:
e1; - hé sb rong tmg véi ap luc nén ps; (do trong lwong ban than cua dat);
e - hé sb rdng tmg vé6i ap luc nén py; (do trong lwong ban than cua dat va &p hec
phu thém do tai trong cong trinh).
Luu y: C4c gia tri p1i va pai duoc tinh tai diém gitta ctia cac 16p phan td.
Viéc tinh toan dugc 1ap thanh bang sau:

o Ak =K 1i 2i Si
Lapdit | P | ) b e i (m)
4 70,68 48,54 119,22 0,914 0,881 0,0068
5 51,67 51,93 103,60 0,913 0,887 0,0054
6 38,30 55,61 93,91 0.911 0,891 0,0041
7 29,28 58,74 88,02 0,909 0,894 0,0031
8 23,07 62,24 85,31 0,907 0,895 0,0025
9 18,49 65,74 84,23 0,905 0,896 0,0020
10 15,14 69,24 84,38 0,904 0,896 0,0016
Cong S, 0,0255
o
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1500

2

L, du

i

o0l A0, 00, 00, dm 00, dad

Hinh 2.45 - Biéu d6 ap luc do tai trong ban than va do tai trong cong trinh

- P6 Iun téng cong:
S=S;+S,=0,0080 +0,0255 = 0,0355 m = 3,55 cm < Sg» = 8 cm
Thoa mén diéu kién vé do lun gidi han.
Luuy: 7 )
Do lin cua lop a sét (1op 2) ciing co thé tinh todn dwa vao moé-dun biéen dang E =
6,36 MPa = 6360 kPa nhw sau:

)= Oé83X60(;4 (81' " +959,58+ 43,75+ 32,85+ 25,70+ 20,43 +16,54 + 13 74)

= 0,013 (m)
Két qua cho thdy rdang dé lin tinh hé sé rong (tir két qua nén ép) gan gdp ddi so véi
dé lin tir mé-dun bién dang E. Diéu ndy duoc giai thich nhw sau: do mo-dun bién dang E
duoc tinh tir két qua xuyen tinh pyVéi hé sé a dugc ldy trung binh theo gla tri kinh nghiem
VGi mot khoang dao dong kha Ion, cOn hé s6 rong dwge xdc dinh trye tiép tiv két qud nén
ép, do vdy két qua ndy sé cho két qud tinh todn do lin tin cdy hon.

Tir d6 kién nghi rang khi c¢é thuc hién thi nghiém nén ép trong phong, nén sir dung
ket qua thi nghiém nay dé tinh todan do lun.

9/
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Buéc 8: Tinh todn dé bén va ciu tao mong
a. Xdc dinh chiéu cao méng
Lua chon bé tdng méng cap do bén B20, Ry = 11500 kPa; Ry, = 900 kPa.

Thép duong kinh > 10 mm loai All, Rs = 280000 kPa.
Ap Ilyc tinh toan dudi day mong:

tt — N, 6e
pmax,mln b (1+ | )
Trong do:

N=NS+GY = 595 + 1,1x1,5x2,3x1,5%20 = 708,85 kN;
M"=MU+Qh, = 70 + 23xL,5 = 104,50 KNm.
o= Mt 10450 - ¢ 147m
Nt 708,85
Thay s6:

ot N—(1 @) 70885( 6x0147)
Ib | 2,3x1,5 2,3

max,min

p" =284,26 kPa; p:;_n = 126,66 kPa
|

max

pmax pm,n _ 284,26+126,66
Pe,= >

Chiéu cao mong theo diéu kién chiu uén xac dinh theo cong thirc:

Pétltt
ho =Ly g.41,Rs

Trong do:
I"=23m: R, =11500 kPa: Iy = . = 0,4 m: L-——%:O,%m;

= 205,46 kPa

pa :m, tir hinh V& trén ta co:
tt tt
x Mmi 0,95(284,26-126,66
pi'= pﬁax'MZZM,%- ( T )

tt

tt tt
g B Db 219,1642-284,26 7151 kpa

= 219,16 kPa

Ll
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1,5m

h

|
[t
p:m = 126,66% P = 284,26

P

— |
04m  1=0,95m

S EE |
6 | _& E}.___ _
My =) !
o]

|
o |

| I“=Ig,3m |

Hinh 2.46 — Xac dinh chiéu cao cia dé méng

Thay s6:

pujt 27151x23
ho 2 Ly\5a1,r, =095\ 04x0ax11500 ~ 0> M

Chon chiéu cao tong cong ciia méng h = 0,6 m. Pay mong cé ciu tao 16p bé tdng
16t mong, chiéu day lop bé tong bao vé mong apy = 3,5¢cm, do d6 a=3,5 + /2 =5 cm. Vay
chiéu cao lam viéc cia mong h, = 55 cm.

Kiém tra choc thing ddy mong & phia c6 p*
max
tt + tt
Luc gy choc thung: Ne= M leth

it )
Trong dé: pzt:ptngax_w:% 4,26_0,4(284,26 126,66) _ 956 g5 kpa

It

th_ 5 Ictb

tt + tt
_ (pct 2pmax) _ 256,85 ; 284’ 26 X0,4X1,5 = 162,33 kN

8.
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1,5m

h=

|

0,05,0,%5
LI

I

095 040 | 055 040

Al Al Al

pL. = 126,66”\M} Do = 284,26
. = 256,85

p
Hinh 2.47 - Kiém tra choc thung dé mong

Kha niang chéng choc thing:
¢ = oRpbwho
Trong do: o =1 (v&i bé tong nang);
by - chiéu rong trung binh cua mat choc thing:
b.+b
b= d
Thay s6:
¢ =1x900 x 0,85 x 0,55 =420,75 kN
So sanh: Nt = 162,33 kN < ¢ = 420,75 kN ’
Nhu vay chi€u cao mong thoa mén di€u kién chong choc thing.
b. Tinh toan cét thép dé mong.
Vé so df} tinh, xem ddy mong nhu mot dam c6n-X0n ngam tai mép cd mong, chiu
tai trong phan bo do phan luc cua dat nén. Dung 2 mat cat I-1 va I1-11 di qua mép cot theo 2

=bth,=0,3+0,55=0,85m

phuong (hinh veé).
a) |I b) ) "
— ot = 284,26 7|1 | [ | }-Pna =284.26
o
@ | +
11 | 11 I
e et R S — /WT’
g_. g_ S 77‘ e M, = 165,35 Miexm

it
VLT P 20540

o

095 | 0,40 0,95
04

2,30 | /'D

@ kNm
I

_Hinh 2.48 - So dd tinh toan cdt thép cho dé mong ’
a) Mat bang; b) So d6 tinh tir mat cat I-I; ¢) So do tinh tir mat cat II-11

0,60

6.
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- Md-men theo phuong canh dai (mép c6 mong theo mit cat I-1):

tt tt
y F( 2pmag+p1 J L2 :(2x256,82+219,16jX0’952X1,5: 165,35 kKNm

- Md-men theo phuong canh ngan (mép ¢ mong theo mit cat II-11):
(1,5-0,3)°
8

x2,3= 85,06 KNm

(b-b,)’
M =Py, 8° [=205,46x

- Dién tich c6t thép theo phuong canh dai:

A - M, _ 165,35
0,90 Ry 0,9x0,55x280000

Chon thép 1112 c6 Aq = 12,44 cm? Khoang cach giita tim cac thanh thép:

_ 150-(2x2,5+1,2)

=0,001193 m? = 11,93 cm?

1 = 14,38 cm
11-1
- Dién tich c6t thép theo phuong canh ngén:
85,06

M, _ _ 2 _ 2
A, = 0,9h:Rs = 0,90 55x280000 =0,000614 m° = 6,14 cm
’ Néu chon thép $10 c6 dién tich mit cit 1 thanh 13 0,7854 cm?; s6 thanh thép can
thiet 1a 6,14 / 0,7854 = 7,8 cdy ~ 8 cay. Khoang céach gitra cac thanh thép:
a, = 230-(2x2,5+1,0)
8-1

Lac nay can két hop véi diéu kién céu tao, chon thép b10a200.

=32,00cm

Vidu 2.2:
Thiét ké moéng don dudi cot ciia mot nha khung bé tong cdt thép co tuong chén.

08
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