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Tém tit: Bai bao nay nghién ciru va giai quyét két cau bo trg luc Co khi két hop Thiy luc trong hé
thdng thoat hiém Cabin - Cap - Pu truot (hé théng CCD) cho cac toa nha cao tang & Trudong Dai hoc
Coéng nghiép TP. HCM (IUH). Nghién ciru nay da két hop két qua nghién ciru vé trg luc bang Co khi
phat trién voi hiéu tmg tiét luu trong thuy luc. Cac két qua cta nghién ciru ndy ching to kha niang dat
duoc van toc ha tai toi han dé dam bao an toan khi thoat hiém.

Tir khéa: hé thong CCD, hiéu tng tiét luu, thuy luc, thoat hiém cao tang, trg luc co khi.

RESEARCH RESPONSIBILITY THE MECHANICAL - HYDRAULIC WEIGHT
ASSIST STRUCTURE IN CABIN — CABLE — SLIDING SYSTEM (CCD SYSTEM)

Abstract: This study researches and resolves The Mechanical - Hydraulic Weight- Assist structure in
Cabin — Cable — Sliding system (CCD system) exist system issues in high buildings in Industrial
University of HOCHIMINH City (IUH). We have combined the results of the research on Mechanical
Weight- Assist structure transmission with the throttle effect in hydraulics. The results of this study
demonstrate the ability to achieve limit critical load to ensure safety when escaping.

Keyword: CCD system, throttle effect, hydraulic, escape high building, mechanical weight- assist

1. GIOI THIEU

D3 c6 nhiéu giai phap dé ciru ho cho nha cao tang nhu nhu dng tuot day thang, xe thang .. Tuy nhién,
cac giai phap nay van con mot sé nhuge diém nhu dém hoi, yéu ciu phai nhay tir trén cao xudng gy tim
1y s¢ hai, day thang va xe thang khoé st dung trong truong hgp ngudi bi nan da khong con binh tinh hodc
ngudi tan tat, gia yéu kho di chuyén.

Trong khi d6, cong tac ciru hd con nhiéu han ché do “lyc bat tong tAm” nhu xe thang ctru ho chi ciru hd
duogc dén ting 17 (twong duong toa nha 53 m) nhung khong phai toa nha nao ciing tiép can duge do xe ¢6
tai trong hon 50 tan, khuon kho khong nhiéu ha tang dap tmg dugc. Tinh trang ket duong trién mién tai
TP.HCM va Ha Nbi ciing khién cho luc lIuong chtrc ning cham tré trong viéc dén hién trudng chira chay,
clru nguoi. Theo gidi quan sat, néu xay ra chay 16n thi phan 16n nguyén nhan (dén 80%) 1a do ngat khoi;
chét do hoang loan nhay tir trén cao xudng; con lai chét chay, chét bong chi chiém mot phan nho.

Bén than t6i (HO Hitu Thai) 1a sinh vién va hoc vién cao hoc cia truong tir nhitng nam 2001 dén nay, tiép
xtc nhiéu véi ngdi truong PHCN TP. HCM nhin thay nhiing nguy co khi c6 sy ¢b trén cao. Khi tién hanh
tim hiéu dé tai dé chudn bi lam luan vin cho minh. Qua tham khéo nhimng ngudn thong tin, tu lidu, tai liéu
vé thoat hiém nha cao tang trong nudc va nudc ngoai va lién hé dén dé tai “Nghién ciru thiét ké, ché tao va
lap dat hé thong Cabin — Cap — Pu Truot (Hé thong CCD) thoat hiém cho nha cao tang truong DH Cong
Nghiép Tp. HCM” do PGS.TS Phan Chi Chinh cht nhiém, ndi dung nghién ctru nay duoc dé xuat.

Aan??

© 2019 Truong Pai hoe Cong nghiép Thanh phd HO Chi Minh



154 NGHIEN cUU KHA‘ NANG BAP UI\{G BO TRO LUC CO KHI - THUY LUC
TRONG HE THONG THOAT HIEM CCD (CABIN-CAP-BU TRUQT)

2. NOIDUNG KHOA HQC
2.1 Nguyén 1y chuyén dong ciia tang ddi trong
Mo hinh t6i gian ciia nguyén 1y ddi trong xuét phét ctia ¥ tuong “Bo Tro Luc” (BTL).

Hinh 1: So db ti gian nguyén ly dbi trong
Ph = Png + PDT (1)

Trong do:
- P, - la trong lugng clia du truot mang theo nguoi (t6i da 1a 90 kg)
- Ppr - 1a tu trong cua du trugt (DT)

- Py -latrong lugng cua ngudi dirng trén du trugt

Tir y tudng st dung hiéu g dbi trong c6 3 phuong an ¢é thé dugc xét dén nhu sau:

- Phuong 4n 1: Phuong 4n két cdu hoan toan sir dung truyén dong co khi biang hé thong banh ring va
tang cap goi l1a “Phuong an BTLCK”

- Phuong 4n 2: Phuong 4n dung tac dung 4p sudt thily luc va hiéu ung Pascal goi 1a “Phuong an
BTLTL”

- Phuong 4n 3: Phuong an két hop hé thong truyén dong co khi va hé thng Thuay luc vao bd tro luc,
goi 1a Phuong an “B0 trg luc Co khi — Thuy luc”.

Phwong an 1: B tr¢ luc Co khi

Tang cip @
chinh .
A Tang doi trong

Bu trurgt
+ ngurid

(mpp + my)g D Bloi trong

Hinh 2: Sor do nguyén 1y Bé tro luc Co khi
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Trén hinh 2, khéi luong Pu truot + ngudi (mpr+my) c6 mdi lién hé voi Pdi trong (M.g) theo ty 1¢ ding
bang hé s6 ban kinh r va R trén tang d6i trong 2 bac. Dé ddi trong di chuyén 1 khoang cach nho hon i lan
so voi Pu truot va nguoi thi khéi luong sé ty 18 nghich i 1an. Vi theo nguyén 1y bao toan co ning (cong
cua lyc); khi quing dudng chuyén doi cia lyc giam di gia sir 1a 10 1an thi trong luc cta ddi trong ciing
phai ting 10 lan.

Chang han khéi lwong Du trurot (mpy) + nguoi (my) 1a Py*= mp+my = 45kg (gan tuong duong 450 N)
thi khdi lwong phai gép 10 1an, Py = 450 kg (~ 4500N). Trong luong Déi trong (Pg) nhu thé van con kha
16n va dung mot ddi trong treo nhu vay chi phu hop dé thir nghiém nghién ciru cac hiéu tmg ma kho
nghién ctru trién khai sir dung khi s6 ting cang nhiéu (cang cao).

Ph

Hi

Pd

Trong dé: 2

- TC1: Tang 1 {mang a6 trong) //.rI
- TC2: Tang 2 (mang du trugt) |

- 21: Banh réng sb 1 22 e l ]

- Z1" Banh réng Z1' J I|I P =
- Z2: Banh riing s 2 é -
- 22" Banh riing sb 2 v

- Pd: B trong e
- Heb: Chidu cao ca-bin

- Ph: Trong lugng Bu trugt + ngudi thodt hidm

- Ht: Chidu cao thoat hidm \—'—‘

Hinh 3: So db truyén dong B trg luc Co khi (BTLCK)

Dé nguoi thoat hiém ha xudng mot lwong H, (H, 1a chidu cao cua san ting dit cabin) thi d6i trong c6
trong luong P4 phai nang 1én mdt lugng H,. Piéu kién két cu dé 1§p dat 1a: He, < hgp,. Trong do hy, 12
kich thudc chiéu cao cua cabin (theo phuong thang dung). Ty s truyén cua hé thong banh ring (trén
hinh 3 13 (Z,/Z,’) x (Z»/Z,")) va cac quan hé kich thudc dudng kinh cac tang cudn cap (TC;, TC,) dé
dang thyc hién bién ddi nay va ciing d& dang tinh duoc Hg, va Pg; chiang han trong so dd hinh 2 ty sb
truyén hé thong banh ring i = 10; dudng kinh cic tang cudn cap bang nhau; chiéu cao san tang lip dat
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cabin 1a H; —15m ta tinh dugc Hy, = 1,5 m (qua trinh trong thiét ké cac thong $0 hep, H, ¢6 trude sau do
xac dinh ty sb truyén i hé théng).

Cép din chinh @
~ |

i 5
day lién kift D& trong
e Lo ol loep +DK
P 98 anh 1wén
D trurgt
+ nguedd
Bai bao hifm
Bl rong
e
Mt we mor oora Gy o6 2 | |
\~ : = A Thanh durcei

Hinh 4: M6 phong nguoi thoat hiém

Phwong an 2: B9 tro lwc Thiy lwe

Tan dung sy phan b ap suét trong chat 1ong, ta c6 thé xdy dung nguyén tic khuyéch dai ap luc bd sung
cho d6i trong. Ap luc tao ra thay thé mot phén ddi trong nho vao ty 1€ dién tich chiu ap suét. Tinh toan
d6i trong dua vao ty 1¢ dién tich S; va S, va ap suat dau tac dung 1én bé mit dau cac pit tong theo qui luat
4p suét don vi nhu nhau cho nén dién tich bé mit pit tong cang 16n thi ap luc cang 16n.

Nguyén ly hoat dong nhu hinh 5, khi thoat hlem ngudi va du trugt cd trong luorng P, ha xuong mat dat tir
d6 cao H,, thong qua hé thong day dugc két ndi voi Tang dbi trong. Trén tang ddi trong ¢ gin banh ring
va an khop voi banh rang cua b truyen dong Bénh rang-Thanh ring (BRTR). Thong qua b truyén nay,
thanh rang s¢€ chuyen dong di Xuong, hé thdng co khi lién két thanh rang voi pit tong 16n s€ kéo theo pit
tong lon di chuyen xudng dudi day dau sang pit tong nho 1am di chuyén pit tong nho hudng 1én trén va
mang theo d01 trong P,. Khi thoat hiém duéi tac dung cua ddi trong (Py) sé& lam cho pit tong nho di
chuyen di xubng dudi va day luong dau sang pit tong 16n lam cho pit tong 16n kéo theo thanh rang di
chuyén Ién phia trén. Hé théng BRTR va banh ring duogc gin trén tang cubn dbi trong lam tang cubn dbi
trong quay cung chiéu KPH giup kéo Py, (Iuc nay chi con mang khdi lugng Pu truot) di chuyén 1én trén
dé vé vi tri ban dau cho nguoi thoat hiém tiép theo.
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Cap truyén déng thanh rang-banh ring

Tang dbi trong

7

-
- o t: Piston nhé
Ph it e — S g g— ' gy
Cap banh rang
iston Ion

Hinh 5: So db nguyén ly B9 trg lyc Thay luc

Theo nguyén 1y ap suat bang nhau ¢ bé mit hai pit tong ta tinh duoc cac 4p luc tac dung 1én mit dau
cua céc pit tong:
Pr =p.Sg =p.IIR* ()

P, =p.S,=p.IIr’ 3)
Trong do:

R : ban kinh xy lanh 16n, don vi m
- r:ban kinh xy lanh nhd, don vi m

p : ap suét dau thay luc, don vi N/m?

- Sg:ladién tich tiét dién vudng goc xy lanh 16n, don vi m*
- S, :ladién tich tiét dién vudng gbc xy lanh nho, don vi m>
- Pr(N) : 1a ap luc tac dung 1én bé mit pit tong 16n (ban kinh R), don vi N/m*
- P, (N): 12 4p luc tic dung 1én bé mit pit tong nho (ban kinh r), don vi N/m’

BTLTL c6 két céu cac xy lanh c6 thé gay kho khin kha 16n vé kha nang ché tao. Ngoai ra tinh phirc tap
ctia hé thdng s& kho bd tri trong cabin ciing nhu 1am thay ddi két cdu ctia hé thdng 1a kha 16n.

Phwong an 3: By tro luc Co khi - Thay luc

Nhu vy, ta thdy ring néu sir dung 2 giai phap don 1¢ sir dung don thudn hiéu tmg Co khi va Thuy
lyc con c6 nhitng han ché nhit dinh. Vi thé, giai phap dé tai nay 1a tan dung céc uu diém cua hé
théng Co khi — Thuy luc két hop vao trong Bo tro luc st dung thoat hiém CCD. Nguyén Iy hoat
dong nhu hinh 6, khi ngudi va du trugt c¢o khdi luong Py, duoc gin vao diy cap thoat hiém, thi soi
day s& bi kéo xudng phia dudi mat dat c6 do cao H,, sgi day dugc két nbi vai tang cudn 2 (TC2) lam
tang cuén TC2 quay nguoc chiéu kim ddng hd (KPH). Banh riang Z2’ ndi cing dong truc véi TC2
dn khép voi banh ring Z2 gin trén truc trung gian. Tryc trung gian s& quay ciing chiéu KDH. Chiéu
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quay nay 2 O lan 1 chiéu (gidng nhu co cu con coc) hoat dong sé& truyén md men quay dén Pia tay
bién 1éch tim gin & 2 dau tryc. Dia tay bién s& kéo theo chuyén dong tinh tién cta xy-lanh thuy luc.
Trong long 2 xy lanh thuy lyc tir diém chét trén (DCT) dén diém chét dudi (PCD), dau trong xy
lanh thity lyc s& day nguoc chiéu véi dau pit tong vé khoang tréng. Khi pit tong vé DCD thi dau
dugce diy 1én khoang phia PCT. Khi pit tong lui vé PCT thi dau ¢ khoang PCT bi ép vé khoang
DCD. Cir nhu vy, trong qué trinh nay day thuy lyc trong xy lanh ¢é tac dung can trg chuyén dong
cuia pit tong lam pit tong chuyén dong cham dan déu dan dén lam giam vén tdc cta banh xe tay bién.
Hai xy lanh thuy luc dwgc bd tri 16ch pha nhau 1 goc 90 d6 nham khir diém chét va hd tro cho nhau
trong qua trinh thoat hiém va lam giam di nhiéu 1an van téc roi xudng cua vat hodc ngudi duge treo.
1250

Ph
Heh

Hi Pd

Trong do:

-TCA: Tang 1 (mang déi trong)
-TC2: Tang 2 (mang du truet)
- Z1: Banh réng s& 1
- Z1": Banh rdng Z1'
- Z2: Banh rAng s0 2

- 22" Banh réng s6 2' 4 ‘j
- Pd: Béi trong 2
- Heb: Chiéu cao ca-bin it ™

- Ph: Trong lwgng Bu trugt + ngurdi thoat hiém A
- Ht: Chiéu cao thoat hiém

Hinh 6: So db nguyén 1y B6 Tré Lyc Co Khi — Thity Luc

2.2. X4y dung phwong 4n thiét ké Co cAu Tro lwc Co khi— Thiiy lue

Str dung lai so dd dong cua bd tro luc Co khi, tai cap banh rang trung gian Z,’/Z,, ta tién hanh thay
d6i nguyén 1y ban dau. Cip banh ring trung gian s& tham gia vao qua trinh trg lyc chinh ciia hé
théng nham giam tai trg lyc cua dbi trong.
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BRI g
g A
-6 it »
it Bl
ik
Cudi Irknh =
sl hidm Trudin e € 0an 1 chilu
dirgre gan fré Bruc trung gian, —
Kybnih thi o sl Aong v bt Brgr e
o nd hang - L

/llzﬂl'.mg cudin 2
Buwémg din ading qué trinh
i thu i Bu-Trugt

/!ltﬁﬂml'gzﬂ

[ [ — Ll |
{BaonrangZ2) ) i =
{Bénh ring 217 T} /—TG1 (Tang culn 1)
ST 4 >
B Truc trung gien
gl & 1 1 chid) |—

Hinh 7: Huéng di chuyén qué trinh thoat hiém

Targ wudn Cép DO-Trong
Bdnin rling Trung-gean

Bl by hop 1 chit

Ky-anh Thiy Iyt -
[Tre lue)
Targ rudn Cip Bu-tnat

Hinh 8: Vi tri d4t ctia co cdu Ly hop 1 chiéu
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Tai cdp banh ring trung gian, lap thém 01 cip O lan 1 chiéu (déng vai trd nhu ly hop 1 chiéu), khi
hé théng hoat d()ng c6 ngudi thoat hiém, banh réng Z, s& an khop voi cdp banh rang trung gian
(Z2/Z1 ) thong qua O lan 1 chiéu hoat dong s& truyén dong dén cap p1t tong thay luc cé tdc dung nhu
dbi trong. Pong thoi truyen dong dén banh ring Z, gitip quay tang cudén TC, mang ddi trong Pgy. Luc
nay P,=Const (théng sé cb dinh ciia hé théng).

Hinh 9: O lan mot chiéu

Ung dung nguyén ly diéu tiét téc d6 cia pit tong thiy luc qua van tiét luu dé triét tiéu gia tdc va van
tdc roi tu do, chuyén sang tdc do cham va diéu chinh duoc. Do d0, ta s& diéu chinh van tiét luu gén
trén pit tong (hinh 11) dé c6 luc truot phfl h0p (thong sé nay dugc tinh toan phan chi tiét). Sau khi
qua trinh thoat hiém thanh cong, hé théng ddi trong s€ hoat dong va qua trinh thu héi Pu-truot nhu
tién hanh qua cdp banh ring trung glan & chidu quay nay O lan & trang thai 1ong khong (khong
thong qua cip xy lanh thir lyc) s& truyén dong nhu nhu hinh 10.

Zr. Wiekirh
""'\_ /T-::?--‘af-_l a4 g

/

Z- BAnh rieg frung i

(i 1 crbur

Hrll

D

NG gian

TCA - Ting culim,
Mgunt & Bi fruegd

e Blrirrig truyén thu bl Bu-trueot

WF-“'

H:

pll [Bguen & Bl e

Hinh 10: So dd truyén dong qua trinh thu hdi Pu-Trugt (ngugc véi qué trinh thoat hiém)
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F

Hinh 11: So d6 nguyén 1y Pit tong thuy luc gin van tiét luu 1 chiéu

2.3. Tinh toan an toan Co cAu Trg luc Co khi — Thay lue
Théng tin dau vao:
- Ti s truyén h¢ thong i = i*i,= 12 (i, =3; i,=4)
- Chi@u cao ca-bin: H, = 2,5m (chiéu cao thyc nghiém H, = 4,5m)
- Kh{)i luwong Pu-truot: Ppr = 6,8 kg
- Khoi luong nguoi thoat hiém: m,, = 90 kg
- Chicu cao thoat hiém tang 10: H,=38m

Dé dbi trong Py co thé thu Pu trugt vé, ta c6 mdi quan hé giita Py va Py, nhu sau: (gia sir tang cap co
duong kinh D;;=D{,=250 mm)
Py > Ppr *i 4)

Trong do:
i- 1a ti s0 truyé€n hé thong, bo qua hé sO ma sat.

Ppr - khéi lugng Pu-truot (6,8 kg)

Tir (5): khéi lugng dbi trong Py > Ppr *i = 6,8%12 = 81,6 kg. Ta chon Py =85 kg
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= '\_ 2 [ vpng)

P

= === g

Fik
) E3n 1 chih
b= 1
D rurget il gursl n::aérﬁénn':.\ o =

4

- 2500

— Putng truyén tal trong chinh

o e foong truyen keo dol trong

HI

Hinh 12: So db truyén dong khi thoat hiém

Tir so db hinh 12, ta c¢6 luc cing ddy ¢ nhanh cudn Ién tang TC1 1a S, bang trong lugng ctia vat ning
(Nguoi + Pu trugt) Py, S¢=Py. Luc nay tao ra trén truc tang mo men M,: [2]
D D, 96,8*%9,81*0,25

M ZSO_tZPh?t

=118,7Nm (5)

\S]

Trong do:

D,— Puong kinh tang do dén tim diy quan trén n6 (D= 0,25m)

P, — Trong luong Ngudi thoat hiém + Pu-trugt (mye = 90kg; my=6,8 kg)
Mo-men do Nguoi + Pu truot gy ra trén truc tang M, phai can bang véi téng mo-men M, do Déi trong
P4 va luc can F cua pit tong thiy luc tao ra tai truc trung gian tac dong 1én dia quay c6 ban kinh r (tam
thoi chua tinh dén luc can trong co ciu). Thong qua bd truyén dong cip banh ring Z,/Z," véi ty sb
truyén i,=3, 77 12 hiéu suit chung ciia co cdu nang (mat mat trong bo truyén, & truc tang, do do cimg
ctia day va ma sat ¢ 6 lan), ta co:

My =iy. M. =3%118,7 % 0,9 = 320,5Nm (6)
Trong do:
M. 1a md-men can do ddi trong Py (Mg, = 500%0,25/2 = 62,5 Nm) va pit tong thuy luc (M) giy ra.

My =M, *i, +M,, (V&iir=2Z,/2>=1/4) 7
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* * * 8
M =Pdt 0,25285 9,81 0’25=104,2Nm )

cdt 2

Vi vay, ta tim dugc md men can do pit tong thiy lyc:

_ 104,2 104,2
Mgy =M, — Mg iy = M, — = 320,5 — = 294,5Nm )

Maic khac, mo men can do pit tong thiy luc c6 cong thitc nhu sau [2]:
M_, =@*m*F*] (10)
Trong do;
F — lyrc can pit tong; 1 — ban kinh dia gén pit tong dén tdm quay (I=100 mm);

m — s luong pit téng (co 2 pit tong lam viée ¢ 2 6 tryc trung gian, m=2);

@ -hé s6 tinh dén sy 1am viéc khong déu, phu thudc vao sb luong pit tong, m = 2, tra bang ta c¢6

»=0,8[2].

Luc can F tac dong 1én pit tong tao ra ap suat P trong pit tong sau khi dugc diéu chinh bang van tiét luu
duoc tinh nhu sau: [3]
. My _ 294,5
e*mx*1l 08x2x0,1

= 1,840N (11)

d®

véiP=L104‘ (12) va A= 107 (13)
A*n

Trong do:
A — dién tich tiét dién pit tong [cm’] (d=8cm/ A=50,24 cm”)
d — dudng kinh pit tong [mm] (d=80mm)
P—ép suit [bar]
F — lyc [kN] (1,84 kN)
77 - hiéu suét tra bang 3.5 [3] (77 =0,95)

Ta tinh duoc ap suét trong pit tong nhu sau:

_F 10% = 1,840

A*n 50,24*0,95
Theo Tiéu chuén Viét Nam TCVN 6396-20:2017 (EN 81-20) - Yéu ciu an toan vé ciu tao va lip dit
thang mdy - thang mav ché ngudi va hang - Phin 20: Thang may ché nguoi va thang may ché
ngudi va hang, quy dinh 4p suit chit 16ng thuy luc trong trong pit tong khong vuot qua 50 MPa. Vi
vay voi duong kinh pit tong chon trudc (d=80mm) dap tng tiéu chuan an toan.

P

10* =385,5(bar) =38,55MPa (14)

© 2019 Truong Pai hoe Cong nghiép Thanh phd HO Chi Minh



164 NGHIEN CUU KHA NANG DAP UNG BO TRQ LUC CO KHi - THUY LUC
TRONG HE THONG THOAT HIEM CCD (CABIN-CAP-BU TRUQT)

~Xy-lanh thay lyc

—Ba ly hap 1 chidu
| (O 1an mot chigu-CSK20PP)

Tang cudn D& trong -B0 truyén dong co khi

Tang cudn Bu-trugt

Hinh 13: B Trg¢ luc Co khi - Thuy luc ché tao thire nghiém

3. KET LUAN

Bg tro lyc Co khi — Thuy luc st dung Kkét hop ung dung Ma sat trong co khi va hiéu ung Thuy lyc vao
trong co cu. Gilp ting kha niang chiu tai trong khi thoat hiém dong thoi giam thiéu tdi da khéi lugng
cuia Pi trong dugc lap dit trong Ca-bin xudng con 85kg, tinh thyc tién cao.

S6 nguoi thoat hiém: 1 ngudi 16n va 1 tré em (tir 45 kg dén 90 kg).

Vién toc truot thoat hiém dap tmg cua Bo tro lyc Co khi — Thiy lyc 1a ~0.3 m/s. Van tdc nay s& dugc
diéu chinh théng qua van tiét Iuu 1 chiéu.

Két qua nghién ciru di duc rit ra cic cong thirc va gia tri clia cac thong tin k¥ thuat bo thoat hiém Co
khi — thay lyc nhu sau:

a) Mo men do Pu trugt va ngudi tic dung 18n tang cubn khi thoat hiém la:

~96,8%9,81*0,25
2 2

=118,7Nm

b) Mo men can do dbi trong va luc can ciia 2 xy-lanh thity lyc gay ra:
M¢c =i;.M;.n=3%118,7 0,9 = 320
¢) Mo men céan do pit tong thuy luc tao ra:

) 104,2 104,2
Mo = Mc = Moq » iy = Mg = —=— = 320,5 = — = = 294,5Nm

d) Luc céan F tac dong 1én pit tong thay luc:
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e Meq 2945
Term=xl 08%2%0,1

= 1,840N

e) Ap sudt diu trong pit tong trong gii han dam bao an toan theo TCVN 6396-20:2017
(EN 81-20) la:

F Lot 1,840

P: =
A*n 50,24%0,95

10* =385,5(bar) =38,55MPa

4. KIEN NGHI

S6 liéu thuc nghiém trong dé tai nay tai t?mg 3 dya trén co sé thuc nghiém cé san. Can tiép tuc thuc
nghiém & tang cao hon.

Két hop co céu sinh ra ning lugng trong qua trinh thoat hiém dé thu hdi du truot thay cho dbi trong hién
tai d¢ thu hoi du truot.
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