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CONG BO KET QUA THU NGHIEM
SO 0008-2024/TNCL-TT?2

(Ngay 24/07/2024)

Chirng thuc xac nhén, thuc hién theo
Tiéu Chuin Quéc Gia TCVN 9311-8:2012
San pham dugc d& cap cia
CONG TY TNHH TON THEP THANH TAM

Duong Lé Thanh Tong, P. Pha Lai, Tp. Chi Linh, T. Hai Dwong.

Pa duge danh gia da trén cac yéu clu clia (cac) danh muc k§ thudt dugc néu dudi day va
dugc chip thuan sir dung theo cac didu kién duoc dinh kém duéi day: !

Sén pham dwgc chirng nhin Tiéu chuin 4p dung |

Viach Panel ngan chay ma hiéu TT- TCVN 9311-8:2012 /
NO1 dat gidi han chiu Iira EI 92

Dai t4, TS. Nguyén Thanh Long
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BAO CAO THU NGHIEM SO 0008-2024/TNCL-TT2
(Ngay 24/07/2024)

Thir nghi@m kha nfing chiu lika ciia hé vich panel ngin chay theo Tiéu Chuén ky
thuat Quoc Gia TCVN 9311-8:2012 Thir nghiém chju lira — Cac b phin cong trinh
xdy dung — Phén 8: Céc yéu ciu riéng déi véi by phin ngin cich ding khong chiu

tai

“Bao cdo nay mé ta cdac chi tiét két cdu, diéu kién thir nghiém va két qua dat dwoc khi mot céu
kién xdy dung duwgc thir nghiém theo trinh tu xdc dinh trong tiéu chudn nay. Bat ky sai léch ding

ké nao vé kich ¢, chi tiét két cau, tdi trong, ung suat, cdc diéu kién tai bién hodc canh mép

déu c6 thé lam vé hiéu hod két qua thir nghiém”

Pon vij dat hang thtr nghiém

Pon vi thlr nghiém

CONG TY TNHH TON THEP THANH
TAM

Dia chi: Puong Lé Thanh Tong, P. Pha Lai,
Tp. Chi Linh, T. Hai Duong.

Pién thoai: 0914918668
tonthepthanhtamhd@gmail.com

Email:

Gidy chitng nhan ding ky doanh nghiép s6:
0801305807 ngay 29 thang 05 nam 2023
do chi cuc thué

Ho tén nguoi dai dién theo phép luat:
NGUYEN VAN MANH
Chire vy: Gidm Pdc

Sé CCCD/CMND/Hb chiéu: 030085009617
Cap ngay : 04/10/2022

Phong thi nghiém vét liéu, cau kién
xdy dung va trang thiét bi phong chay
chita chdy, Trung tim Nghién ciéu
Ung dung Khoa hoc K§ thuit PCCC,
CHCN - (VLAT-3.0552) Trwéng Dai
hoe PCCC

e BDia Chi: Co s& 3 Trudong Dai hoc
PCCC — Ap 7, X& An Phuéc, Huyén Long
Thanh, Tinh Pong Nai.

Pién thoai: 0965671114

Trwéng phong thi nghiém

/

TS Trinh Thé Diing

Pai t4 Nguyén Thanh Long
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I. TOM TAT

Muc tiéu

Thir nghiém mau hé vach panel ngan chay TT-NO1 dugc lap dat trong
ket ciu ga d& dang cting c6 khdi luong thé tich 16n theo tidu chuin
qubc gia TCVN 9311-8:2012 véi gi6i han chiu lira 13 EI 90.

Tiéu chuén ap
dung

TCVN 9311-1:2012— Thir nghiém chiu Itra cadc bd phan cdng trinh
TCVN 9311-8:2012— Thur nghiém chiu Itra — Cac by phén cong trinh
x4y dung — Phan 8: Céac yéu cau riéng doi vdi bo phén ngan cach ding
khong chiu tai.

Thoi gian thi
nghiém

- Heé véch panel thir nghiém tai thoi diém: 8h30 ngay 06/07/2024

Mau duys iy

- Mﬁg thir nghiém 13 hé vach panel ngan chay c6 kich thudc tong thé (chiéu rong
x chi€u cao): 3000 x 3000 mm

- MAu thir nghiém c6 cu tao dbi ximg

- MAu véch c6 ma hiéu: TT-N01

nghiém x : : A n .
SR - M thir nghiém duoc thir nghiém trong didu kién khong tai.
- MAu thir duoc lap trén két cAu gia d& dang cimg.
- Chi tiét cAu tao m&u xem muc 11T ciia bdo cAo ndy.
Ketgua thur - MaAu thir nghiém dat gi6i han chiu Itra EI92
nghiém




. QUY TRINH THU NGHIEM

Giéi thiéu

MAu thtr nghiém EI 90 duoc don vi thit nghiém yéu cau thir nghiém kha
ndng ngin chdy trong thoi glan 90 phut (EI 90). Do d6, mau thir s& dugc
kidm tra theo tiéu chudn qudc gia Thr ‘nghiém chiu Itra — Cac bd phan cong
trinh xdy dyng — Phan 8: Céc yéu cau riéng ddi voi bo phan ngin cach
dtmg khong chiu tai vAa TCVN 9311-1:2012 — Thir nghi¢m chiu lira cac bd
phéin cong trinh

Mau thir dugc danh gié dya trén tiéu chi tinh toan ven (E) va tinh céch
nhiét (I) theo ti€u chuén quéc gia TCVN 9311-8:2012

A
Cau tao
mau

Chi tlet cAu tao mau thir bao gém ca cac phy kién duogc don vi dat hang
cung cap va dugc phong thir nghiém kiém tra va dbi chiéu giita | mau thir
thyc t& va tai liéu k¥ thuat clia mau thir ma don vi dit hang cung cép.

Lip mau

P A A
vao két cau
ga do

MAu thir duge 1ip vao két chu gia d& dang cling co khdi lugng thé tich 16n
va theo ban v& thi cong cua don vi dat hang thir nghiém béi nhan vién k§
thuét ctia don vi dat hang thir nghiém. Trong qua trinh 18p mau thir, nhan
vién phong thir nghiém gidm sat va hd trg don vi dit hang thir nghiém.

MAu thtr duoc thir nghiém cling voi mdt méat san md phong béng vat liu
khong chay

E,



II1. Céu tao miu

3.1 Thong s6 k§y thuit méu thir

MAu h¢ vach Panel ngiin chdy gi6i han chiu lira EI90 (90 phiit), cé cAu tao nhw sau:
Hé théng mau dugc thir nghidm 14 01 mAu hoan chinh dugc 18p dit trén két cAu gia d&
dang cting, hé vach ngan chay khong chiu luc, chu tao ddi xung, kich thudc danh dinh la
RxCxD (3000x3000x100mm).

Céu tao hé vach ddi xtmg nhu sau:

- M6i mit bén ctia hé vach dugc bao pha béi t6n day 0.45mm.

- Vat liéu chéng chay bén trong 1a Rockwool day 100mm, khéi luong thé tich 100kg/m3,

- Hé véach dugc ghép lai tir 03 tim panel kich thudc RxCxD (1020x3000x100mm)

+ He khung ctua vach: Khung xuong dugce lam thanh t6n U40x102x0.45mm. Ngam U tdng

cung bang t6n day 0.45mm cung loai véi khung U, dugc son tinh dién va c¢b dinh vao tim
panel bang vit bin dai 20mm.

Khung xuong dugc op 2 mit bén Panel va dugc cb dinh bang Bulong nd M6x80 bin
khung vao gia d&. Cac tAm Panel lién két v6i nhau bang phuong phap ghép sap.

+ Tai cac khdp nbi glua céc tim Panel dugc chén bit kin bang keo chong chay CP606-
Hilti va di vit M20 ¢6 dinh v6i khodng cach vit tir 100mm dén 150mm.

+ Trong 4 canh c6 3 canh dugc ¢ dinh vao ga d& bing bulong n& M6x80, canh ding
con lai dé tu do véi khoang cach 5cm duge chén kin bong gbm c6 khéi luong thé tich
96kg/m3 dam bao khong h Ira va khong can tré sy dich chuyén cta khung trong qua
trinh thir nghiém

+ Mbi nbi gitra cac tim Panel s& dugc xtr Iy tram kin bang keo chiu nhiét Hilti — xult x
Duc.

- Vat tu phu kién di kém:

+ Vit 20 mm diing dé ban tim

+ Vit 20 mm, Bulong n& M6x80 ding dé ¢ dinh tAm panel vao khung

+ Keo chiu nhiét Hilti — xudt x(t Dirc

MAu thir trong diéu kién khong tai./.

3.2 Danh myc nhitng bd phén ciia miu thir

Chi tiét / Vit liéu Chiing loai / Nha cung cip

Ton day 0.45 mm Cong ty CP Ton thép Viét Phip san xuét

L&i cach nhigt Rockwool, khoi lugng thé tich
100 kg/m3, xuat x Trung Quéc, SOARISEN

B’e mat‘ g & en nhl?t building materials (shenzhen) CO., LTD sin
vach valoi | Rockwool day 100mm
& véich xuidt do Céng ty TNHH vat heu xdy dung

SOARISEN (Viét Nam) nhép khau.

Hilti CP606, xuat xt Dtic
Don vi nhap khdu va phan phbi: Cong ty Cb
phan x4y dung PCCC Vitech cung cip

Keo silicone tram moi
noi gitta cac tam panel




Thanh khung
U40x102x0.45mm

Té6n day 0.45mm do Cong ty CP Ton thép Viét
Phap san xuat

Ngam U tang cuong

Ton day 0.45mm do Cong ty CP Ton thép Viét
Phap sén xuat

Vit ban tAm 20mm va
Bulon M6x80

xuat xr Viét Nam

3.3 Ban vé& cdu tao miu
Ban vé& cdu tao miu duogc khach hang cung cap. Chi tiét, xem phu luc 1 ctia b4o cdo nay.

3.4 Hinh 4dnh théng s6 k¥ thuit miu

Céc hinh anh thong s6 k¥ thuat ctia miu dugc phong thir nghiém ghi lai hinh dnh thyc té.
Chi tiét xem phu luc 2 cua bdo cdo nay
IV. Lip dit mau

4.1 Két cau ga do

Dang két cau

Két ciu g4 d& dang clmg co khéi lwong thé tich 16n

Vit liéu

- Gach, dat sét nung

- Vira vdi ti 1€ xi mang va cat 1:4

- Khoi lwgng thé tich - 1000kg/m3

- Do day - 215 mm

- Chiéu cao - 3600 mm

- Chiéu rong - 4000 mm

- Kich theoe 0. ches _ 3050 x 3000 x 215mm

RxCxD

4.2 Thi cong miu
Chi tiét v& hinh anh thi cong l&p dit mAu thyc té xem phu luc 3.
V. Lép dit thiét bi thir nghi¢m
5.1 Trang thiét bi thir nghiém

STT Tén thiét bi Tén/ma va thong sb thiét bi thwe té
1 Lo thir ngiém Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
01 May do cam tay Testo 512
- S6 /Ma QL: BA140033/104
- Pham vi do: (0 ~200) hPa
s | Thfividodpsult |7, . D0 pbangiat 0] hba

02 M4y do cim tay Testo 510

- Pham vi do: (0 ~ 100) hPa

- Do phan giai: 0,01 hPa

- Pham vi do: (0 ~ 10000) hPa

<
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®
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- D¢ phéan gidi: 1 Pa

Cam bién &p suat dang

3 éng Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
Thiét bi do do bien | GLM 500 PROFESSIONAL
4 dang quang (thuéc do | Di-6t laser: 635 nm, < 1 mW
laser) D chinh x4c do luong + 1.5 mm
5 Daflu do nhiét trong 16 | Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
6 |Diudomhiét omit |y, TCYN9311-1 (ISO 834-1 vA EN 1363-1)
khong tiép xic vdi lira
7 Pém bong Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
8 Cit do khe hé Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
9 Cir do khe hé Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
10 Thudc mét Stanley STHT36194 5m
XIBEI-China
Panme do trong - Pham vi do: (25 ~ 50) mm
- Gia tri 6 chia: 0,01 mm
1 01 Panme do ngoai dién tir INSIZE
3109-25A
Panme do ngoai 01 Panme do ngoai XIBEI-China
- Pham vi do: (0+25) mm
- Gia tri d6 chia:0,001 mm
INSIZE 1136-601
. - Pham vi do: (0 ~ 600) mm
12 Linitie cap - Gia tri 0 chia: 0,01lmm Pham vi do: 600 mm
D phan giai: 0.01
Extech Instruments 365510
- Pong hd bam gio dém 1én dén 23 giod 59 phat,
A O T 59 giay
12 Dong ho biim, gy - Do chinh xéc: + 3 gidy / ngay
- Poéng hd bim gidy / Chronograph ché do véi do
phén giai 1/100sec
Can khdi lugng 1000
14 -
Kg
15 | Chandé cb dinh thiet |
bi do bién dang




5.2 Vi tri cic diu do nhiét

Vi tri dau do nhiét trén vach panel
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VI. Dir liéu thir nghiém
6.1 Nhiét do
6.1.1 Nhiét d¢ trung binh phia trong lo.

Biéu do nhi¢t do trung binh phia trong 10

1200.0

10000

. aa A i

—-

$00.0

600.0

400.0

shaeihgiyy w v

e

NHIET PO [°Cl==

200.0

0.0

3035 40 45 S0 A5 o0 65 70 75 80 85

THOT GIAN [PHUT)===>

s NWICH G theo TCYN93LT-1:2012 °C o= = Nhi¢t do trung binh phia trong 16 °C

90

Chi tiét v& dit liéu nhiét, xem phu luc 4

6.1.2 Nhiét d gia ting trung binh ciia miu thir nghiém

Bic¢u do nhi¢t d¢ gia ting trung binh ctia mau thir

f

i

200

I e — EEETSPPTT YL RS SRR R RN
o 100 EIPTTTTITILLEAEERansss ooryyyy il
5 Seav?® WSS

S0

e st 1P

=

Tf 0 5 1 15200 025 300035 40 45 50 55 60 65 F0 75 80 85 90

THOT GIAN [PHUT|=

coser Didm

covsr Diém
Hicn Thi 3

Hién Thi 2
veses Pidm
Hicn Thi 22

co P

Hicn Thi 1}
« Difm

Hitn Thy 23

s (GG han nhiét do cho phép

s NCE A0 gia tang trung bink cia maa thi

Tai thoi diém phut thir 92 nhiét d6 gia ting trung binh khéng vuot qua ngudng giéi han

cho phép 1a 140k. Chi tiét vé& dit liéu nhiét, xem phu luc 5
10




6.1.3 Nhiét d gia ting lon nhét ciia mau thir nghi¢m

v A g A s a P . w » A ) = By
Bi¢u do nhiét dj gia ting 1én nhit ctia miu thi

200
180 -
160
AlA0
.
=t TH)
=
o
2_@“ hit]
=
60
40
20
0 :
0 5 10 15 20 25 30 33 40 45 50 55 60 65 70 78 80 85 90
THOY GIAN [l’l-ll',i’l‘j===>
—— Diém — Diém e 21120
Hién Thi t Hién Thi 2 Hien Thi 2
s DM e D&M e Pibm
Hién Thi 4 Hién Thi 5 Hién Thi 11
— Diém — Diém — idm
Hién Thi 12 Hién Thi 13 Hién Thi 14
— ¢ e {31111 s (316102
Hién Thi 135 Hién Thi 21 Hién Thi 22
—— {E)iém — Dié}m s (316G han nhidt d¢ cho phép
Hién Thi 23 Hién Thy 24

Tai thoi diém phit thir 92 nhiét do gia tang l6n nhit khéng vuot qua ngudng gidi han cho
phép 1a 180k. Chi tiét vé dit liéu nhiét, xem phu luc 6

6.2 D bién dang clia miu thir

s A A gLsA
Bi¢u do bi¢n dang

150

100

50

0

s DG L (1) o 6 2 (N) s DM 3 (1) s DG 4 (1) e P61 S (M)
s DG 6 (1)) e DG 7 (11101) e DN § (M) o iGN 9 (1001) = Diém 10 (mim)
e D01 11 (101001) e Dié 12 (100 e Dicin 13 (M)

Chi tiét v& dit liéu do bién dang, xem phu luc 7
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6.3 Ap suit bén trong long 1o

Biéu dd ap suit long 10
20— ; blcu do ap suat iong 1o

18

16—

12 : o an

- Ap sufit & dd cao

10 +— 500 mm so véi san
8- danh nghia

{]

4 - T A ——

f" \,_(_» / ,ﬂ" N ,,,r“
0 H i L ¥ 7 i L ¥ T 1 L i [
IS 20 25 30 35 40 45 S0 55 o0 65 70 75 Rﬂ 85 90

Chi tiét vé 4p suét long 10, xem phu luc 8

VII. Quan sat thir nghiém
Chi tiét v€ dien bién va hinh anh ctia mau trong qua trinh thir nghiém, xem phu luc 9

VIII. Két qua thir n

hiém

Tinh toan ven

Can cir vao TCVN 9311-1:2012, cac phép do tinh toan ven cia
mau thir phdi duoc tién hanh bang miéng dém bong hodc dung cu
do khe hé, sao cho phu hop véi vi tri ctia khe

Kiém tra tinh toan
ven cia mau thir

Phut 92 Mau thtr khong c6 khe hé, dém bong khong bt chay

Tinh cach nhiét
ciia mau thir

Can cr vao TCVN 9311-1:2012 va TCVN 9311-8:2012. Trong
sudt 92 phut thir nghiém hién thi nhiét do tai cac dau do nhiét
(nhiét d6 gia tang trung binh cua mAu thir, nhiét do gia ting 16n
nhét cua mau thir) khong vuot qué cac ngudng gidi han cho phép.
Vi viy méu thir khong mét tinh cach nhiét.

Két ludn

Can cu vao TCVN 9311-1:2012 va TCVN 9311-8:2012, tai thoi
diém thir nghiém, mau vach panel ngin chay ma hiéu TT-NO1 cia
CONG TY TNHH TON THEP THANH TAM dat giéi han chiu
Itra EI 92

Luuy

B4o cdo nay mo ta cac chi tiét két clu, diéu kién thi nghiém va két
qua dat duogc khi mot cdu kién xay dung dugc thr nghiém theo
trinh tw xac dinh trong tiéu chudn nay. Bét ky sai léch dang ké nao
vé kich c@, chi tiét két cAu, tai trong, tmg suét, cac diéu kién tai
bién hodc canh mép déu c6 thé lam vo hiéu hoa két qua thir nghiém

12




IX. Pham vi ing dung truc tiép
9.1 Yéu ciu chung

Két qua thir nghiém chiu lira c6 thé 4p dung dugc cho cac bd phén ngan cach diung khong
chiu tai trong tw khong qua thir nghiém v6i didu kién 1a cac didu dudi day 1a ding:

- Chiéu cao khéng vugt qua 3m;

- Chiéu day khong nho6 hon 100 mm;

- Céc diéu kién bién 1a khong ddi;

- Cudng d dic trung va trong luong ri€ng cua moi vat liéu nao 12 khong dbi;

- Tinh c4ch nhiét khong giam tai bat ky dlem nao;

- Khong c6 sy thay dbi trong thiét k& mit cit ngang (vi du vi tri cua cac thanh cdt thép);

- Kich thudc cic 16 mé khong tang;

- Phuong phép bao vé 16 mé (vi du 1ap kinh, cira di, cac hé théng chén mach) 1a khong d6i;
- Vi tri cua moi lo md 1a khong d6i.

9.2 M& rong chiéu rong ciia h¢ vach theo phwong dimg

Chiéu rong cua mau thir dugc phép md rong khong gidi han

Luu y: Dbi VoL mau thir vuot qua pham vi rng dung truc tiép trong phy luc A TCVN
9311-8:2012, mAu thir phai dugc danh gid mé rong theo cac thay d6i thyc t& dya trén cac
tidu chi cu th8 theo tiu chudn EN 15254-5:2018 tng dung m& rong két qua thir nghiém
chiu Itra — vach ngédn khong chiu tai — phan 5: Vach Panel.
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Phu luc 1: Ban vé ciu tao miu

CONG TY TNHH TON THEP THANH TAM

BAN VE CHI TIET TAM MAU

Mat bang thm mau

* |
I @ s = A |
|
|
Thanh Vton_ | | _ ,
— jww:: U ngam | )
/QU .mb psép 2tam | !
L . ‘ . |
Vit ban tdm a 500 W‘\ ,
A W
| ko> | |
Canh tir do 50mm | ¢ N2 v M
\11811!.'! = ﬂ ~ : = ”
I
MAT BANG TAM MAU
LOP TON DAY 0.45 MM I
\ L.
LOP BONG KHOANG | | N | — ,
DAY 100 MM q Thanh U ngam 13x98x13mm day 0.45 mm

/
LOP TON DAY 0.45 MM/
MAT CAT TAM MAU

TAM PANEL BONG KHOANG ROCKWOOL DAY 100 MM, KHOI LUONG THE TIiCH 100KG/M3
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Phu luc 2: Hinh 4nh kiém tra théng s6 mAu thye té

ST
T

Noi dung

Hinh anh

K,ich thudc
tam 1, 2,3

CxR(3000
x1020)mm

Do diy tim

100mm

Do day 16p
ton

0.45mm
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(o[

ch thu

Ki

0.45mm

Khung

bo | U40x102x

vién

U

Nga

4

ang cung

t3
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Phu kién thi
7 cong

Keo Slicone
chéng chay
Hilti

Phu luc 3: Hinh 4nh thi cong mAu thyc té

Céng doan lip Hinh dnh
STT dat
Tién hanh 13p d3t
1 tAm panel
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Hinh dnh

Cong doan lip
STT dat
Xir 1i méi néi
2 bang nep va keo
silicon
3 | Thi cong khung
xuong
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Mau thir sau khi
hoan thién

Trong 4 canh ciia
mAu c6 3 canh
duogc bt ngam
cing &éo tuong,
canh con lai dé tw
do véi khodng
cach 50mm dugc
chén bit bong gém
khdi luong thé tich
96kg/m3 tao khe
co gian theo yéu

cau cua tiéu chuan
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Phu luc 4: Dit liéu Nhiét do trung binh phia trong 10 |
0 20.0 " 42.1
1 349.2 289.7
2 4445 4529
3 502.2 499.3
4 543.8 534.2
5 576.4 556.9
6 603.1 595.3
7 625.7 629.7
8 645.4 622.9
9 662.8 641.9
10 678.4 678.2
11 692.5 676.3
12 705.4 693.4
13 717.3 696.2 S
14 728.3 706.7 ey
5 ki
15 738.5 697.0 fre
16 748.1 718.9 o
17 757.1 733.2
18 765.6 754.6
19 773.7 765.8
20 781.3 771.4
21 788.6 781.7
22 795.5 786.9
23 802.1 803.0
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24 808.5 806.3
25 814.6 813.2
26 820.4 823.8
27 826.0 827.0
28 831.5 837.0
29 836.7 842.4
30 841.7 834.8
31 846.6 846.1
32 851.4 855.8
33 856.0 860.5
34 860.4 838.0
35 864.8 864.5
36 869.0 877.6
37 873.1 856.3
38 877.0 874.3
39 880.9 887.9
40 884.7 871.7
41 888.4 882.6
42 892.0 901.3
43 895.5 880.8
44 898.9 896.1
45 902.3 908.4
46 905.6 890.3
47 908.8 911.6
48 911.9 916.5
49 915.0 895.8
50 918.0 919.3
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51 921.0 905.9
52 923.9 931.1
53 926.7 903.4
54 929.5 935.5
55 932.3 910.1
56 935.0 935.6
57 937.6 915.8
58 940.2 938.2
59 942.8 935.2
60 945.3 945.5
61 947.8 944.9
62 950.2 942.5
63 952.6 956.0
64 954.9 939.3
65 957.3 964.2
66 959.5 932.3
67 961.8 971.8
68 964.0 946.8
69 966.2 976.6
70 968.3 950.1
71 970.5 980.5
72 972.6 945.1
73 974.6 983.3
74 976.7 949.7
75 978.7 987.4
76 980.6 957.9
77 982.6 988.7
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78 984.5 969.3
79 986.4 993.6
80 988.3 974.9
31 990.2 998.9
82 992.0 981.2
83 993.8 983.1
84 995.6 983.7
85 997.4 986.1
86 999.1 993.5
87 1000.9 998.2
88 1002.6 1004.9
89 1004.3 1012.3
90 1005.9 1020.0
o1 1007.6 1021.7
92 1009.2 1025.1
93 20.0 988.7
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0.0

140

0 0 0 0 0 0

1 0 0 0 0 0 0.0 140
2 0 0 0 0 0 0.0 140
3 0 0 0 0 0 0.0 140
4 0 0 0 0 0 0.0 140
5 0 0 0 0 0.1 0.0 140
6 0 0 0 0 0.7 0.1 140
7 0.3 0.2 0 0.2 1.5 0.4 140
8 0.4 0.2 0.2 0.5 1.6 0.6 140
9 0.5 0.8 0.4 0.6 1.7 0.8 140
10 0.9 1.6 0.7 0.9 19 1.2 140
11 1.5 2.5 1.3 1.5 2.1 1.8 140
12 2.4 3.5 2.2 2.6 33 2.8 140
13 3.4 4.6 3 3.9 4.4 3.9 140
14 4.4 5.8 4 5 5.6 5.0 140
15 54 6.9 4.9 6.4 6.6 6.0 140
16 6.4 8 6 1.7 7.9 7.2 140
17 7.6 9.2 7.1 9.4 9.1 8.5 140
18 8.6 10.4 7.9 10.7 10.2 9.6 140
19 9.3 11.4 9l 11.7 11.4 10.6 140
20 10.3 12.5 9.8 13 12.1 11.5 140
21 11.4 13.2 10.6 13.3 13.2 12.4 140
22 12.3 14 11.8 14.3 14 .13.3 140
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23 13.1 14.9 12.9 14.9 14.5 14.1 140
24 13.8 15.7 15.3 155 15.1 14.7 140
25 14.5 16.5 14 16.1 15.6 15.3 140
26 14.9 17.4 14.2 16.9 16.4 16.0 140
27 15.4 18.5 14.8 17.4 17.1 16.6 140
28 16.1 19.6 15.4 17.9 17.5 17.3 140
29 17 20.9 16.1 18.7 18 18.1 140
30 17.8 22.5 17.0 19.7 18.6 19.1 140
31 19 24.1 18.0 20.6 19:2 20.2 140
32 20.5 26 19.2 21.9 19.9 21.5 140
33 22 28 20.4 23.2 20.5 22.8 140
34 23.7 30.1 21.5 24.6 21.4 24.3 140
35 25.5 32.5 22.5 26.4 22.5 25.9 140
36 275 34.6 24.2 28.3 23.7 27.7 140
37 29.5 37.3 25.9 30.1 24.8 29.5 140
38 31.7 39.7 27.7 32 26.0 314 140
39 34.1 43.1 29.3 34.2 27.6 33,7 140
40 36.6 47.1 31.2 36.1 29.2 36.0 140
41 39.1 51.6 33.0 384 30.9 38.6 140
42 41.8 56 35.1 41.6 32.7 41.4 140
43 44.8 60.4 37.3 45 34.6 44.4 140
44 48.9 64.9 40.2 48.5 36.8 479 140
45 534 69.2 42.8 52.3 39.7 51.5 140
46 58.2 74 45.3 56.6 42.8 554 140
47 62.9 78.4 47.8 60.8 46.1 59.2 140
48 67.9 82.7 51.0 65 49.6 63.2 140
49 73.0 86.9 54.2 68.8 53.1 67.2 140
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50 719 90.9 57.8 72.6 56.9 71.2 140
51 82.5 95.1 60.8 76.6 60.7 75.1 140
52 86.7 99 64.1 80.2 64.3 78.9 140
33 90.9 103.1 67.5 83.5 68.1 82.6 140
54 94.6 106.6 70.5 86.9 71.7 86.1 140
55 98.1 109.9 72.9 89.8 75.3 89.2 140
56 101.6 113 75.6 92.9 78.9 92.4 140
57 104.9 115.8 78.4 95.6 81.9 95.3 140
58 108.0 118.1 81.5 97.6 84.4 931.9 140
39 110.9 120.4 84.5 99.5 86.8 100.4 140
60 113.6 122.6 87.2 101.2 89.0 102.7 140
61 116.0 124.7 89.5 103.1 91.0 104.9 140
62 118.2 126.8 91.4 105 924 106.8 140
63 120.0 128.6 93.7 106.5 94.3 108.6 140
64 121.7 130.3 96.2 107.9 95.8 110.4 140
65 123.6 131.9 98.6 109.6 97.3 112.2 140
66 125.2 133.4 99.7 111.4 99.5 113.8 140
67 126.4 1353 100.5 113.5 101.1 115.4 140
68 127.8 137.0 102.4 115.4 101.9 116.9 140
69 128.9 138.3 103.7 116.6 102.7 118.0 140
70 130.0 139.8 104.9 117.9 103.8 119.3 140
71 131.0 140.9 106.3 118.7 105.0 120.4 140
72 132.5 141.8 107.9 120.0 106.2 121.7 140
73 133.6 142.4 109.2 121.0 107.4 122.7 140
74 134.2 143.1 109.7 121.8 108.9 123.5 140
75 134.9 144.7 110.5 123.0 110.6 124.7 140
76 135.9 146.0 111.2 123.9 112.5 1259 140
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77 1372 147.0 111.8 124.6 114.3 127.0 140
78 138.2 147.7 112.4 125.4 115.5 127.8 140
79 139.0 148.4 113.1 126.4 116.8 128.7 140
80 140.2 149.8 114.6 127.4 117.7 129.9 140
81 141.3 150.6 115.7 128.2 118.9 130.9 140
82 141.8 151.3 116 128.7 120.3 131.6 140
83 142.7 152.0 117.3 129.5 121.2 132.5 140
84 143.5 152.9 117.8 130.0 122.5 133.3 140
85 144.6 153.8 118.8 131.0 123.1 134.3 140
86 145.6 154.1 119.8 131.3 124.2 135.0 140
87 146.6 154.5 121.4 131.8 124.7 135.8 140
88 147.3 154.7 122.8 132.3 125.5 136.5 140
89 147.8 155.0 123.3 133.0 126.6 137.1 140
90 148.6 155.8 124.7 133.5 126.9 137.9 140
921 149.1 156.4 125.4 133.9 1277 138.5 140
92 149.8 157.0 126.1 134.8 128.6 139.3 140
93 150.5 157.7 126.8 135.5 130.0 140.1 140
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0 0 0 0o | o 0 o | o 0 o | o0 0 0 ) 0 | 18
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180
5 0.1 0 0 0 0.3 0 0 0 0.2 0 0 0 0.1 0 180
6 0.3 0 0 0 0.7 0 0 0 0.2 0 0 0 0.7 0 180
7 0.6 0.3 0.2 0 0.8 0 0.2 0.1 0.4 0.1 0.2 0.2 1.5 0 180
8 0.9 0.4 0.2 0 1 0.2 0.5 0.1 0.4 0.2 0.4 0.5 1.6 0.3 180
9 1.2 0.5 0.8 0.2 1.3 0.4 1.1 0.1 0.8 0.8 I2 0.6 1.7 0.7 180
10 1.6 0.9 1.6 0.7 1.7 0.7 2.2 0.7 14 1.6 2.1 0.9 1.9 1.1 180
11 2.2 1.5 2.5 1.3 2.3 1.3 35 13 2.5 25 3.2 1.5 2.1 1.9 180
12 3 24 3.5 2:1 3.2 2.2 5 2.1 3.6 3.6 4.7 2.6 33 3 180
13 3.8 3.4 4.6 3.2 4.2 3 6.5 3.1 3 4.5 6 3.9 44 3.9 180
14 4.8 4.4 5.8 4.5 53 4 7.8 43 6.3 5.6 72 5 5.6 5.1 180
15 59 5.4 6.9 5.8 6.4 4.9 9.1 5.5 7.7 6.9 8.4 6.4 6.6 6.3 180
16 7.1 6.4 8 7.2 7.6 6 10 6.8 9.1 8 9.6 T 7.9 7.7 180
17 8.3 7.6 9.2 8.7 8.7 7.1 11.1 8.2 10.4 9.3 10.7 9.4 9.1 9.3 180
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40 41.5 36.6 47.1 353 36.5 31.2 35.9 40.2 45.9 41.9 54.5 36.1 29.2 40.4 180
41 45.2 39.1 51.6 37.6 39.1 33.0 38.1 445 49.9 44 58.6 38.4 30.9 43.8 180
42 49.5 41.8 56 39.9 42.7 35.1 40.2 48.3 54.7 47.1 62.7 41.6 32.7 48.3 180
43 54 448 60.4 42 46.2 373 42.5 524 57.8. | 50.2 67.1 45 34.6 52.3 180
44 58.8 48.9 64.9 44.1 50.5 40.2 45.9 574 61.8 53.5 71.7 48.5 3¢.8 56.6 180
45 63.4 534 69.2 46.7 54.9 42.8 49.8 62.4 66.5 57.1 76 523 39.7 61.1 180
46 68.5 58.2 74 50 59.3 453 53.1 66.8 70.8 62 79.9 56.6 42.8 65.6 180
47 72.5 62.9 78.4 53.2 63.1 47.8 56.5 71.1 74.8 66.3 83.7 60.8 46.1 70.4 180
48 76.7 67.9 82.7 56.9 67.5 51.0 59.8 75.8 79.3 71.4 87.2 65 49.6 74.9 180
49 80.9 73.0 86.9 60.3 72.3 54.2 63.2 80.6 83.3 76.1 90.6 68.8 53.1 78.5 180
50 84.7 71.9 90.9 64.4 76.3 57.8 66.7 85.2 87 80.8 93.6 72.6 56.9 83.1 180
51 88.3 82.5 95.1 68.6 80.5 60.8 70.2 88.8 90.4 84.1 96.7 76.6 60.7 86.7 180
52 91.6 86.7 99 72.9 84.2 64.1 73.7 92.9 93.8 87.8 99.5 80.2 64.3 90.6 180
53 94.8 90.9 | 103.1 | 774 88.1 67.5 77.4 96.9 97 91.7 | 102.1 | 835 68.1 94.2 180
54 98.1 94.6 | 106.6 | 81.9 91.1 70.5 80.7 | 100.5 | 99.8 94.8 | 104.7 | 86.9 71.7 97.4 180
5 100.6 | 98.1 109.9 | 86.1 93.9 72.9 83.5 103.9 | 102.5 98 1069 | 89.8 75.3 100.6 180
56 103 101.6 113 90.1 97.1 75.6 86.5 | 107.3 | 104.7 | 100.6 | 109.1 | 92.9 78.9 | 104.2 180
57 105.2 | 1049 | 1158 | 93.9 99.7 78.4 89.5 | 110.5 | 106.4 | 103.2 | 111.1 | 95.6 81.9 | 107.6 180
58 107.3 | 108.0 | 118.1 | 97.9 | 1023 | 81.5 92.5 | 113.5 | 1079 | 1056 | 113.1 | 97.6 84.4 | 110.5 180
59 109 110.9 | 120.4 | 101.3 | 104.4 | 84.5 954 | 116.3 | 109.3 | 107.9 | 114.6 | 99.5 86.8 113 180
60 110.7 | 113.6 | 122.6 | 104.6 | 106.2 | 87.2 98.8 119 1109 | 109.9 | 116.2 | 101.2 | 89.0 | 115.6 180
61 112.3 | 116.0 | 124.7 | 107.9 108 89.5 | 101.1 | 121.5 112 1119 | 1179 | 103.1 | 91.0 | 1175 180
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62 113.5 | 1182 | 126.8 | 110.8 | 109.4 | 914 | 1039 | 1234 113 113.8 | 1193 105 924 | 1193 180
63 115 120.0 | 128.6 | 113.6 | 110.7 | 93.7 | 106.4 125 113.2 | 115.6 | 120.7 | 106.5 | 943 | 121.3 180
64 1163 | 121.7 | 130.3 116 1123 | 962 | 108.6 | 126.8 | 113.8 | 117.6 | 121.8 | 107.9 | 95.8 | 122.6 180
65 117.6 | 123.6 | 131.9 | 118.7 | 113.8 | 98.6 | 111.2 | 128.3 | 1153 | 118.7 | 122.7 | 109.6 | 97.3 | 1243 180
66 119.1 | 1252 | 1334 | 1213 | 1154 | 99.7 | 1129 | 1299 | 117.3 | 120.3 | 123.7 | 111.4 | 99.3 | 1262 180
67 120.9 | 1264 | 135.5 | 123.6 | 116.3 | 100.5 | 114.4 | 131.3 | 118.1 | 1224 125 113.5 | 101.1 | 127.9 180
68 1222 | 127.8 | 137.0 | 125.9 | 1174 | 1024 | 1163 | 133.1 | 119.2 | 124.1 | 1263 | 1154 | 101.9 | 128.8 180
69 123.2 | 128.9 | 1383 128 118.6 | 103.7 | 117.8 | 1342 | 121.4 | 1252 | 1274 | 116.6 | 102.7 | 129.4 180
70 123.9 | 130.0 | 139.8 | 1299 | 119.7 | 104.9 119 135.7 | 122.9 | 126.8 | 1284 | 117.9 | 103.8 | 130.3 180
71 125.1 | 131.0 | 1409 | 131.8 | 121.1 | 106.3 120 136.8 | 1233 | 128.2 | 129.5 | 118.7 | 105.0 | 1314 180
72 126.2 | 132.5 | 141.8 | 133.3 | 122.5 | 107.9 | 1209 138 124.2 | 129.8 | 130.8 | 120.0 | 106.2 | 132.2 180
73 126.7 | 133.6 | 142.4 | 134.8 | 1233 | 109.2 | 1222 | 139.1 | 126.7 | 130.5 | 131.5 | 121.0 | 1074 | 132.8 180
74 127.2 | 1342 | 143.1 | 1363 | 1239 | 109.7 | 123.2 | 139.9 | 129.5 | 131.2 | 1324 | 121.8 | 108.9 | 133.6 180
75 128.5 | 1349 | 144.7 | 138.1 | 124.2 | 110.5 | 123.6 | 140.6 | 130.7 | 132.2 | 133.3 | 123.0 | 110.6 | 135.3 180
76 129.8 | 1359 | 146.0 | 1394 | 125.1 | 111.2 | 124.7 | 141.2 | 131.6 | 133.3 134 123.9 | 112.5 | 137.1 180
77 131 137.2 | 147.0 141 126.2 | 111.8 | 126.2 | 142.2 | 132.7 | 1344 | 135.1 | 124.6 | 1143 | 1384 180
78 132.6 | 138.2 | 147.7 142 127.2 | 112.4 | 126.8 | 142.8 | 1344 | 1353 | 1359 | 1254 | 1155 139 180
79 133.5 | 139.0 | 1484 | 1433 128 113.1 | 127.8 | 143.7 | 135.2 | 136.9 | 136.3 | 1264 | 116.8 | 140.1 180
80 1344 | 140.2 | 149.8 | 144.6 | 129.2 | 114.5 | 1289 | 1444 136 138.6 137 1274 | 1177 | 141.4 180
81 1353 | 1413 | 150.6 | 1463 | 1304 | 115.7 | 129.9 | 145.1 | 136.7 | 139.5 | 137.9 | 128.2 | 118.9 | 1424 180
82 135.6 | 141.8 | 151.3 | 1474 | 131.5 116 130.5 | 145.8 | 138.5 | 139.8 | 138.7 | 128.7 | 120.3 | 143.3 180
&3 136.3 | 142.7 | 152.0 | 1484 | 132.8 | 117.3 | 1313 | 146.7 | 139.9 141 139.6 | 129.5 | 121.2 | 1443 180
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84 137 143.5 | 1529 | 149.8 | 133.5 | 117.8 | 131.5 | 1473 | 141.5 | 1414 | 140.2 | 130.0 | 1225 | 1454 180
85 138 144.6 | 153.8 | 151.1 135 118.8 | 132.1 | 148.1 | 141.7 | 1424 141 131.0 | 123.1 | 146.2 180
86 138.6 | 145.6 | 154.1 | 151.8 | 135.8 | 119.8 | 132.7 | 148.7 | 142.1 | 143.1 | 1414 | 131.3 | 1242 | 147.1 180
87 139.3 | 146.6 | 154.5 | 152.6 | 136.5 | 121.4 | 133.7 | 149.8 | 1423 | 143.8 | 142.2 | 131.8 | 124.7 | 1475 180
88 139.6 | 147.3 | 154.7 153 137 122.8 wwh.w 150.4 | 143.1 | 1442 | 1425 | 1323 | 125.5 | 148.1 180
&9 139.8 | 147.8 | 155.0 | 153.7 | 137.4 | 123.3 | 1359 | 150.8 | 143.7 | 144.7 | 1429 | 133.0 | 126.6 | 148.5 180
90 1404 | 148.6 | 155.8 | 154.4 | 1382 | 124.7 | 136.8 | 151.3 | 1445 | 1453 | 143.2 | 1335 | 126.9 | 148.7 180
91 141.1 | 149.1 | 156.4 | 154.9 139 125.4 | 1373 152 144.8 | 1459 | 1439 | 1339 | 127.7 | 149.8 180
92 141.6 | 149.8 | 157.0 | 155.1 | 139.6 | 126.1 | 137.6 | 152.7 | 146.3 | 146.2 | 144.9 | 134.8 | 128.6 | 151.4 180
93 142.4 | 150.5 | 157.7 | 155.9 | 1403 | 126.8 | 137.7 | 1534 | 1474 | 146.4 | 1454 | 1355 | 130.0 | 151.7 180




Phu luc 7: Dir liéu d bién dang ciia miu thir

25 11 3 -9 14 16 11 21 34 19 21 -8 28 12
30 10 15 -5 11 20 30 25 26 34 34 8 38 4
35 12 10 0 17 35 36 39 49 44 48 0 54 14
40 10 11 -4 26 44 54 56 61 60 68 11 62 20
45 7 23 -5 46 50 56 57 72 63 58 13 68 20
50 10 24 -12 49 56 62 68 84 74 73 0 79 16
55 15 33 -10 53 64 74 68 74 74 72 10 81 9
60 10 32 -15 49 73 83 65 88 78 79 8 33 24
65 16 36 -21 33 62 84 73 86 87 77 3 95 16
70 11 37 -16 52 | 68 78 75 92 80 80 2 90 19
75 5 52 -31 50 72 83 86 92 86 77 5 86 21
80 3 37 -29 50 74 83 76 96 81 69 3 85 27
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85 27 | 33 | 57 | 80 | 75 | 77 | 93 | 8 | 72 9 | 30
90 29 | 38 | 59 | 76 | 9% | 77 | 9 | & | 82 86 | 22
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Phu luc 8: Di lidu 4ap suét long 1o

0 0 0
5 2 10
10 2 16
15 2 18
20 2 16
25 2 15
30 4 18
35 3 18
40 2 17
45 3 15
50 4 16
55 2 18
60 2 17
65 2 16
70 4 18
75 2 17
80 3 15
85 4 15
90 4 17
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Phu luc 9: Quan sit thir nghiém

Thoi | Noi dung thir Hinh anh thyc t&
gian nghiém '
Phit 00 Tler'lhhanh thir
nghiém
Phut thir
8 Khéi xuét hién

Phut 15- | miu thir
30 nghiém
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mau thir

Phut 45- x4
60 nghwm on
dinh
Dung thir
nghiém tai
Phut 61- | phut 93 theo
90 yéu ciu cia

don vi dé nghi
kiém dinh.

Mat sau cua
mau thir
nghiém
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