iy e TemaEoE T e S e T I A A A A TR R

T e

=2 AOSC
VLAT 3.0552
ISOIEC 17025:2017

TRUONG PAI HOC PHONG CHAY CHUA CHAY

TRUNG TAM NGHIEN CUU UNG DUNG KHOA HOC KY THUAT PHONG CHAY,
CHUA CHAY, CUU NAN, CUU HQ

Dia chi: 243 Khuét Duy Tién — Thanh Xuan — Ha Noi.

Tel. 0243.553.5633 - Fax. 0243.553.5633

PHONG THU NGHIEM VAT LIEU, CAU KIEN XAY DUNG VA TRANG THIET BI |
PHONG CHAY CHUA CHAY (VLAT-3.0552)

Dia chi: Ap 7, x& An Phudc, huyén Long Thanh, tinh Déng Nai (Co s¢ 3 — Truong Bai hoec PCCC)

BAO CAO THU NGHIEM XAY DUNG CO SO DU LIEU PHUC VU
CONG TAC THIET KE BAO VE CHIU LUA CHO CAU KIEN
THEP CUA VAT LIEU DANG PHAN UNG — SON CHONG CHAY
LOAI TRUONG NO - THEO TIEU CHUAN BS EN 13381-8:2013

(No: 0442 /2024-TNCL)

Khach hang: Cong ty C6 phin Vit li¢u chéng chay TTV

Dia chi: 90/19 dwong Ping Vin Miy, khu phé Péng Chiéu, phwong Tin
Pong Hiép, thanh phd DT An, tinh Binh Dwong, Viét Nam

Tén san phAm: Son chdng chay MTV

Muc tiéu Thi nghiém: Dénh gia khé ning cia vit liéu bao v¢ dbi voi cAu kién thép

Tiéu chuin ap dung: BS EN 13381-8:2013

Ha Nji, thang 09 nam 2024




Pt 2 s s ain Lot Uimpa T =S et s T T WA e UV P S e S e e T T e B R S B e il

: AOSC

VLAT 3.0552

ST

TRUONG PAI HOC PHONG CHAY CHUA CHAY

TRUNG TAM NGHIEN CUU UNG DUNG KHOA HQC KY THUAT PHONG CHAY, |

CHUA CHAY, CUU NAN, CUU HQ

Dia chi: 243 Khuat Duy Tién — Thanh Xuan — Ha Noi. | A

: Tel. 0243.553.5633 - Fax. 0243.553.5633 [\ ¢

eptEC 0 PHONG THU NGHIEM VAT LIEU, CAU KIEN XAY DUNG VA TRANG THIET Bl |
PHONG CHAY CHUA CHAY (VLAT-3.0552)

Dia chi: Ap 7, xd An Phuéc, huyén Long Thanh, tinh Déng Nai (Co s 3 — Trudng Pai hoc PCCC) |

BAO CAO THU NGHIEM XAY DUNG CO SO DU LIEU PHUC VU
CONG TAC THIET KE BAO VE CHIU LUA CHO CAU KIEN
THEP CUA VAT LIEU DANG PHAN UNG - SON CHONG CHAY
LOAI TRUONG NO - THEO TIEU CHUAN BS EN 13381-8:2013
(No: 0442 /2024-TNCL)

“Cac co s¢ dir liéu trong Bdo cdao nay chi dwge ap dung vao thiét ké va thi cong khi tuin thi
theo cdc quy dinh phap luit hién hanh”

Pon vi dit hang thir nghiém Pon vi thir nghiém -
e Cobng ty C6 phan Vit li¢u chdng chay o Phong thi nghiém vat liu, ciu kién xdy
TTV dung va trang thiet bi phong chay chira
e Dia chi: 90/19 duong Pang Van May, khu chay, Trung tim Nghién ctiru Ung dung
phd Pong Chiéu, phuéng Tan Dong Hiép, Khoa hoe¢ Ky thuit PC,CC,CH,CN -
thanh phé Di An, tinh Binh Duong, Viét (VLAT-3.0552) Trwong Pai hoc PCCC
Nam e Dia chi: Co sd 3 Truong Pai hoc PCCC —xa
o Ding ky kinh doanh sb: 3703102674 An Phuéc, huyén Long Thanh, tinh Pong Nai
e Ho va tén ngudi dai dién phap luit: e Dién thoai: 0965671114
Vil Pinh Khéc
e Chirc danh: Téng Gidm déc
e S6 CCCD / Hp chiéu: 034080008802
e Ngay cAp: 12/05/2022 Noi cip: Cuc Canh
sat Quén ly hanh chinh vé trat tu xa hoi

Ha néi, ngay 12 thang 09 nam 2024

Trwdéng phong thi nghiém

G UNG DUNG KHOA HQGh
KY THUAT PHONG CHEFY,
@ \ CHUA CHAY, CUU NEN,

A

TS. Trinh Thé Diing Pai ta. TS. Nguyén Thanh Long



MUC LUC

L TOM TAToooeeoeeeemecucsssssosssosssssssasssessssssssssssssssssssssssssosssssessssssssssssssssassesssssssssssssessssssenseses 3
IL. THIET BI THU NGHIEM....... T et oA AR 6
1L MAU THU NGHIEM......cocovsrereressseseessssssesssssssssssmsesssssassssssssssssssssssessasssssssessassssssssasssss 6
1. Chu tao mAU thif DZHIGIM ....evevecceeuiiieiiiiisse et s 6
2. D0 d0 dAy 18P Phll..ccceceeiieciciiiiiiririsier st e 9
3. So dbd tri cac diém do nhict trén MAU thiT .......cveveeveeeeeiermreeeeessiesssssrse e 9
4. SO dD bS tri MAU AAM CHIT TR ceovveeereereesrrrereessessesessecseessessesssssssansssssssssssssssessesssssensss 11
5. Thiét bi ia tal VA TRl QNG ...orvereeesreeeeviserissnraserasss st sesiissssisssamss s esssss 13
6. So do b tri mau dﬁm tham chiéu va dim ngén kKhong chiu t&i ........cccoceneireeerirneenns 14
7. So dd bd tri mAu cot ngdn Khong chitl tai.........oceeeceriiererisnissseseresiesiscsssn i 14
IV. QUA TRINH THU NGHIEM ....ccovurrerncrsnsssssssasasssnnes s 15
TS 7 1 ORI SO OOT————. 15
2. Dai dién tham gia thir NEhIEM ....cooeviiiiiiii 15
3. Thoi gian thit DZhIEM MAU c...ocvervemiieciiinrie s 16
4. Nhiét d 10 thit NERIEIL .....vveeeerereessseeeeeseeeseesesssssssssssses s sssssssessssssssessssssssssssnss 16
5. Nhiét 36 mAu thit DERIEM ....ccvieiiricirrinerss s 16
6. Ap SUAL 10 thil NERIEM .cvuveererieecicirriresiessse e 16
V. KET QUA THU NGHIEM.....oonserenremssccmsssasssssmssmssssssssssssssssssenssssssssssssssssssssssssassssess 17
1. Chi tiét theo d&i chuyén vi ciia mAu ddm chiu t&i — LBMaX ...coverriverrinseciserincesenens 17
2. Bidu dd nhiét ciia mu thir ddm c6 tai va ddm tham Chi€U.........ccoovemmrmrrecensssecrrnennnee 18
3. Bidu dd nhiét ctia mAu thit TC va ¢t tham chi€ .......eceuwerremenirrsisssssesssssecssisne 18
4. Bibu db nhiét ciia mAu thir SIB1, SIB2, SIB3 ....comeuevumrmmrmmmemsmsissssssssssissesssssssess 19
5. Bidu dd nhiét ctia mAu thir SIB4, SIBS, SIB6......c..curwumrmmrmrmersissssisssssissesisnenssesesss 19
6. Bidu dd nhiét ctia mAu thir SIB7, SIB8, SIBY, SIB10.......cmurrvsreisrermsrniscrnssissninnes 20
7. Bidu db nhiét ctia mAu thir SIB11, SIB12, SIB13 ....cconiumirneimminsinnsssnssenssersessssenss 20
8. Bidu dd nhiét ctia mAu thir SIC1, SIC2, SIC3 ..ueuveeririremmeminsasrisesissesssnisessecsssses 21
9. Bidu dd nhiét ctia mAu thir SIC4, SICS, SICH .....cceurvrrrirrrirriserssssssesssesssssssssises 21
10.  Bidu db nhiét ctia mAu thir SIC7, SIC8, SICY, SIC10 ......vurvierrrserieseniseriseresnnens 22
11.  Bidu dd nhiét ciia mAu thit SIC11, SIC12, SIC13 c.cvuirriirrramnnsssrssessssssssesssenss 22
12.  Dénh gia dAu do nhiét theo 11.1 ciia BS EN 13381-8:2013 covvvvvovimccriinisnniinns 23
VL DANI GIA ......oovssmnssssssasasssssssssensomsasssessesassessnsonssssssssissassssssssssssssssssnsssasssassssnasosssosssns 24
1. Phuong phap GANK ZIA......cccevimiimimmrnrineite s 24

2. Quy trinh GANN GIA...c.ocoiiiiiiiriieie 24



3. Danh gid it U dAM co.o.vvoeeoeeeeeeeeeeeeeeeeee oo 25

3.1 Nhiét 3G trung Binh Cl@ daM...................ooveeeeeeeeseeeeseoeseeeeseoeeeees e eeeeeoeeoeoeoeoeoeeoon 25
3.2 Tinh t0dn hiéy Chinh CHO AAMN ................oeeeveeeeeseceeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeoeeoooe. 26
% IREN O BIEe s e ———————— 28
4.1 Nhiét A6 1rung DI CUA CO c.ueneeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeo 28
4.2 Tinh toGn Riéu CRINR CHO COF ..o 29

VIL. KET QUA PANH GIA BQ TAP HQP SO LIEU PHUC VU THIET KE BOC
BAO VE CHIU LUA CHO CAC CAU KIEN THEP CHIU LUC CUA SON SON

CHONG CHAY MTV.ovvueumnnsrrssssssssssssisssssnssssssseseessssssssssssssmsmmssssssssssssmssssssesssmesssseeee 31
VIIL CAC PHU LUC cccc..cemsserrmmrersssssnessssssssnssssssmmmsssssssssssssmssssssssssmesssssssssmssssssmossesssmes 73
PHU LUC Tttt et s e s e 74
Tai liéu KT thudt ¢t VAt liEU SON ............oooeoeooeeeoeeeeeeeeeeeeeeeeeeeeeee 74
PHU LUGC 2ottt ettt s s se s e s es e sas e s ee s 83
Két qua thi ngRiem €0 thép.......................oo.ooooooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeooo 83
PHU LUC 3iiiiimicimnesssronmmmscsmsnsmeresmsnscasssusnsssensaesessssosssssssssoss sy s ssess s miaiissssibamsc 90
TiRR TOAN EQT IFONG ... 90
PHITLUIC 4 sisssssisamimmmssisssssorsanpammesmasmesnsssssnsasssenssseoss ssaviosssssesss sesestsssssssssss st sstsmsssss mncs 93
BAn V& MGU TAU NGRIGM..............ooo...oeoeooeeeeeeeoeeeoeeoeoeoeeeeoeeeeeoeoeeeee 93
PHITLIIE Sitcccucisssiossssinssns st ssiuimssissmmsnsmransasessarssasasasessiessosses sonss sessites o sts5msrs ssssss 78
Hinh danh kiém tra qud trinh thi CONg Mau thir NGHIEM................oeeoeeeeeeeeeoeeoeoo 78
- LR L ol —————— 104
Ki@m (1@ CHIGU dAY SOM....................oooooooooeeeeeeeeoeeeeeeeeeeoeoeoeeeeeeeoeeeeeeoeeeoeeeeee 104
PHU LUC 7 oottt e e ee s e eeae 147
Mét 56 hinh anh thir nghiém quda trinh dot mau, va sau khi thir nghiém dét mau.......... 147
PHU LUGC 8.ttt s et 158
DB TI81 MRTEE Q... 158
PHU LG 95iiinnnnsmesnorsnsmnsmsssssrmsmmsssasssossnssmsmonssssossis s ses sssisss s pessssssa s et sessssisssessmmemns 316



I. TOM TAT

Muc tiéu

Thir nghiém kha nang chiu lira ctia vat liéu boc bao vé cdu kién thép béng
Son chéng chiay MTYV theo yéu cAu cia Cong ty C6 phan Vit liéu chéng
chay TTV.

Tiéu chuan

- TCVN 9311-1:2012: Thir nghiém chiu lira - cac by phén cong trinh xay
dung Phan 1: Yéu cdu chung.

- EN 1363-1:2020: Fire resistance tests — Part 1: General requirements / Thir
nghiém kha nang chiu lira - Phén 1: Céc yéu ciu chung.

- BS EN 13381-8:2013 Test methods for determining the contribution to the
fire resistance of structural members Applied reactive protection to steel
members - Part 8: Applied reactive protection to steel members / Phuong

ap dung , ; 5 s . :
phép thir nghiém xac dinh hiéu qua boc bao vé chiu lira cho cac by phan
cong trinh xay dung, phan 8: Ap dung bao vé dang phén ting dbi voi cac
cAu kién thép.
- EN 1993-1-1 (2005) Eurocode 3: Design of steel structures — Part 1-1:
General rules and rules for buildings / Thiét ké két cAu thép - Phan 1-1: Cac
quy tic chung va quy tic cho céc cong trinh.
- Dir liéu thtr nghiém mau cta bdo cédo nay dugc trich & béo cdo s6 0825
/2023-TNCL phdt hanh ngay 08 thdng 11 ndm 2023 cia Trung tdm nghién
N¢i dung ciru ing dung Khoa hoc k' thudt phong chdy, chita chdy, cieu nan, ciru ho
thuée Truong Pai hoc PCCC (chi tiét mdu thir nghiém xem muc II1 Miu
thir nghiém ciia bdo cdo nay).
= Lop 1: Son lot
- Mai hiéu: Epoxy MTV
Cic 16p = B:m'vi san xuat: Cong ty C6 phan Vit liéu chong chdy TTV
phii thir 1o |~ S0 o2 ]
malf‘\thu' —  Lép 2: Son chéng chdy
nghiém

- Ma4 hiéu: Son chong chdy MTV
- Pon vi san xuit: Cong ty Cé phan Vit liéu chong chay TTV
- 86 16p: Tity thude vao dé day

M5 ta miu
duge thir
nghi¢m

—  Méu 56 01: ( LBuax ) MAu dAm thép t6 hop han chiu tai ¢6 chiéu dai 4800
mm va tit dién 1400x200x8x12 hé sb tiét dién 177 m™; dugc bao vé bing
son chdng gi EPOXY MTYV va Son chéng chay MTV do khach hang la
Cong ty C6 phin Vit li¢u chéng chdy TTV cung chp va thi cong.

—  Mbéu sé 02: (RBmax) MAu dim thép t& hop han c6 chiéu dai 1000 mm va
tiét dién 400x200x8x12 hé sb tiét dién 177 m™; dugc bao vé bang son
chéng gi EPOXY MTV va Son chéng chay MTV do khéch hang 1a Cong
ty C6 phin Vit liéu chéng chiy TTV cung cép va thi cong.

—  Méu sé 03: (TC) MAu cot thép tb hop han c6 chidu dai 2000 mm va tiét
dién H270x210x5x6 hé sb tiét dién 360 m™!; dugc bao vé bing son chéng
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gi EPOXY MTV va Son chong chdy MTV do khach hang 1a Céng ty Cb
phin Vit liéu chéng chay TTV cung cip va thi cong.

Mau 56 4: (SIBS) Méu dim thép t hop han c6 chidu dai 1000 mm va tiét
dién H600x250x8x12 hé sé tiét dién 182 m™'; duogc béo vé bing son chéng
gi EPOXY MTYV va Son chéng chiy MTV do khéch hang 1a Céng ty C§
phin Vit ligu chéng chdy TTV cung cp va thi cong.

MGéu sé 5: (SIB6) MAu dim thép td hop han c6 chidu dai 1000 mm va tiét
dién H300x220x8x10 hé s6 tiét dién 187 m™; duoc bio vé bing son chong
gi EPOXY MTV va Sen chéng chdy MTV do khich hang Ia Cong ty C$
phin Vit liéu chéng chay TTV cung cép va thi cong.

Miu s6 6: (SIBS) MAu dam thép t& hop han c6 chidu dai 1000 mm va tiét
dién H300x200x6x8 hé s6 tiét dién 242 m™'; dugc bao vé bing son chéng
gi EPOXY MTYV va Son chong chiy MTYV do khich hang la Céng ty Cé
phin Vit liéu chéng chay TTV cung cép va thi cong.

Miéu 56 7: (SIB10) MAu dim thép td hop han ¢6 chidu dai 1000 mm va tiét
dién H300x200x6x8 hé s tiét dién 242 m™'; duoc bao vé bing son chéng
gi EPOXY MTV va Son chéng chdy MTV do khich hang 12 Céng ty C$
phin Vit liéu chéng chiay TTV cung cép va thi cong.

Maéu s6 8: (SIB11) Mau dam thép 6 hop han c6 chidu dai 1000 mm va tiét
dién H260x255x4x5 hé s6 tiét dién 360 m™'; duoc bao vé bing son chéng
gi EPOXY MTYV va Son chéng chiy MTV do khich hang 14 Céng ty Cé
phin Vit liéu chéng chay TTV cung cép va thi cong.

MGéu 56 9: (SIB12) MAu dim thép td hop han c6 chidu dai 1000 mm va tiét
dién H260x255x4x5 hé s6 tiét dién 360 m™; dugc bao vé bing son chéng
gi EPOXY MTV va Son chéng chay MTV do khach hang 12 Céng ty C$
phin Vit liéu chong chiay TTV cung cép va thi cong.

MGéu 56 10: (SIB13) MAu dim thép td hop han c6 chidu dai 1000 mm va tiét
dién H260x255x4x5 hé s tiét dién 360 m™; duoc bao vé bing son chéng
gi EPOXY MTYV va Son chéng chay MTV do khach hang 1a Céng ty Cé
phin Vit liéu chdng chiay TTV cung cép va thi cong.

Méu 56 11: (SIC3) MAu cot thép td hop han c6 chidu dai 1000 mm va tiét
dién H260x200x30x30 hé s6 tiét dién 70 m™; duoc bao vé bing son chéng
gi EPOXY MTYV va Son chéng chay MTV do khach hang 1a Cong ty C$
phin Vit li¢u chéng chiay TTV cung cép va thi cong.

Mau sé 12: (SIC5) MAu c6t thép td hop han ¢6 chidu dai 1000 mm va tiét
dién H270x210x10x12 hé s6 tiétdién 181 m™; duoc bao vé bing son chéng
gi EPOXY MTYV va Son chéng chiy MTV do khich hang la Céng ty C
phin Vit liéu chéng chay TTV cung cép va thi cong.

Miéu sé 13: (SIC6) MAu cot thép td hop han c6 chiéu dai 1000 mm va tiét
dién H270x210x10x12 hé¢ s6 tiétdién 181 m™; dugc béo vé bing som chong
gi EPOXY MTYV va Son chéng chiy MTV do khich hang 12 Céng ty CH
phin Vit liéu chéng chiy TTV cung cAp va thi cong.

Mau s6 14: (SIC9) MAu cot thép td hop han c6 chidu dai 1000 mm va tiét
dién H270x210x8x8 hé sb tiét dién 253 m™'; dugc béo vé bang son chéng
gi EPOXY MTYV va Son chéng chay MTV do khich hang la Céng ty Cé
phin Vit li¢u chéng chiay TTV cung cép va thi cong.
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—  Méu so 15: (SIC10) M?u c6t thép t6 hop han c6 chidu dai 1000 mm va tiét
dién H270x210x8x8 hé sb tiét dién 253 m™; duoc bao vé bang son clmng
gi EPOXY MTYV va Son chong chay MTV do khach hang 1a Céng ty Cod
phin Vit liéu chong chay TTV cung cAp va thi cong.

—  Mdusé 16: (SIC11) Mau cot thép o hop han ¢6 chiéu dai 1000 mm va tiét
dién H270x210x5x6 hé s6 tiét dién 360 m™'; dugc bao vé bing son chong
gi EPOXY MTYV va Son chéng chay MTV do khach hang 12 Céng ty Cbd
phan Vit liéu chéng chay TTV cung cap va thi céng.

— Miéusé 17: (SIC12) M3u cot thép to hop han ¢6 chiéu dai 1000 mm vatiét
dién H270x210x5x6 hé s tiét dién 360 m™'; duoc bao vé béng son chcng
gi EPOXY MTYV va Son chong chay MTV do khach hang 1a Cong ty Co
phan Vit liéu chéng chiay TTV cung cAp va thi cong.

_  Mau sé 18: (SIC13) Mau cot thép t6 hop han ¢ chidu dai 1000 mm va tiét
dién H270x210x5x6 hé s tiét dién 360 m™'; duogc bao vé bing som chong
gi EPOXY MTYV va Son chong chay MTV do khach hang 14 Cong ty Cb
phan Vit li¢u chong chay TTV cung cAp va thi cong.

Xem Muc V. Panh gia Két qua thir nghiém ctia bao cdo nay, Va muc VIL
Két qua danh gia bo tap hop s6 liéu phuc vu thiét ké boc bio vé chiu lira
cho cic ciu kién thép chiu lye cia son chéng chay MTV

Két qua
thir nghiém

B¢ tap hop s liéu cua Son chong chiy MTV ding dé phuc vu thiét ké chiu
lira cho cAu kién két cdu thép duoc phép ap dung cho céc cdu kién 1a dam, cot
va cdc chu kién thanh I, H, L, C, U, Z, T véi ban bung dic, duoc bao vé bing
Son chéng chay MTV do Cong ty C& phin Vit liéu chéng chiy TTV san
xuét va dam bao céc tiéu chi sau day:

—  Déi véi ciu kién két ciu thép:
+ DPuoc 1am bing thép Q355 hodc tuong duong cd gi6i han chay fy <
355 Mpa.
—  Déi voi son l6t va son phik:
L + St dung loai son 16t va son phi ph hop voi tai ligu k¥ thudt son
Fm ‘;l "p chéng chay MTV trong trudng hop st dung loai son 16t va son phu
dyng ket khéc cin su chap thudn cua Cong ty C6 phan Vit liéu chéng chéy
qua thir TTV.
nghi¢m —  Déivéi chiéu day son chéng chdy boc bdo vé ciu kign diam:
+ Cho phép tang cac do day 16p son chdy trong bang dir liéu chiéu day
son 1én 5% va tdi da 3186 pum.
+ Cho phép giam do day céc 16p son chong chay trong bang di liéu
chiéu day son 5% va chiéu day son tbi thiéu 12 274 pm.
—  Déivéi chiéu day son chéng chdy bgc bdo vé citu kién cot:
+ Cho phép tang cac do day lop son chay trong bang dir liéu chidu day
son lén 5% va t6i da 3225 pm.
+ Cho phép giam d day cac 16p son chong chay trong bang dit liéu
chiéu day son 5% va ch1eu day son tbi thidu 12 264 pm.

B _  Déivéi hé so tiét dign ciia ciiu kién diam:
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+ Cho phép tang 10% cac hé sb tiét dién. Hé so tiét dién 16m nhét duoc
phép ap dung 134 396 m™.

+ Cho phép giam 10% cac hé sb tiét dién. Péi véi cac hé sb tiét dién nho
hon 70 m™ duge phép ap dung véi diéu kién phdi dit nguyén do day
16p son chéng chay dugc sir dung dé boc bao vé cdu kién co hé sb tiét
dién nhé nhat nhu trong bang dit liéu chiéu day son.

~  Déivéi hé so tiét dién cita céu kién cot:

+  Cho phép tang 10% céc hé s6 tiét dién. He sb tiét dién 16n nhat duoc
phép 4p dung 12396 m™!.

*  Cho phép giam 10% cac hé s6 tiét dién. DSi véi cc hé sé tiét dién nho
hon 70 m™ duoc phép 4p dung véi didu kién phai dif nguyén do day
16p son chéng chay dugc sir dung dé boc bao vé cAu kién c6 hé sb tiét
dién nho nhét nhu trong bang dit lidu chidu day son.

Pham vi 4p dung chinh xac duge dua ra trong Muc VII cia bdo céo nay thé
hién téng chiéu day mang son kho ciia 16p Son chong chay MTYV (khong bao
gdm son 16t va céc loai son phu khac) cén thiét dé cung cAp kha ning chéng
chdy cho céc céu kién thép dé dat gisi han chiu lira tir R15 dén R120, d6i véi
ngudng nhiét do thiét ké (nhiét do t6i han) tir 350°C dén 750°C.

Luwu y : Bdo cdo ndy cung cap cdc chi tidt két cdu, diéu kién thir nghiém, két
qud thu duwoc khi hé bdo vé chiu lira quy dinh diroc mé ta ¢ day dwoc thir nghiém
theo quy trinh ciia EN 13381-8:2013 Bdt kp sai léch néo vé d day ciia vit liéu
chiu lira va cdc chi tiét két cdu, tai trong, cdc diéu kién irng sudt & canh hodc &
dau khdc véi céc diéu kién cho phép trong linh vurc 1ng dung déu cé thé lam
mat hiéu liec két qua thir nghiém.

IL THIET BI THU NGHIEM

Lo thir nghiém theo tiéu chudn TCVN 9311-1:2012 va EN 1363-1:2020.
Diu do nhiét thép type K — TCVN 9311-1:2012.

Piu do nhiét 16 thit nghiém dang t4m TCVN 9311-1:2012.
Dau do 4p Iuc 16 dang éng theo TCVN 9311-1:2012.
Thuée do chuyén vi.

Thiét bj cam bién Iue: 0 -100 tan.

Thiét bj gia tai — kich thay luc: 100 tin.

Thuée do chiéu day c6 d¢ chinh xac 0.5mm.

Cén dién tir.

My quay ki thudt s6 dé ghi nhan lai hinh anh thir nghiém.
Céc trang thiét bi can thiét khac cho viéc thir nghiém.

III. MAU THU NGHIEM

1.

Cau tao mau thir nghiém

Mau thir nghiém duoc lua chon dé d4nh gid 16p vat liéu boc bao vé bao gdm c6 miu dim
chiu tai, mau dim tham chiéu va dim ngén khéng chiu tai c6 3 mit tiép xuic vé6i lira va miu
¢t ngin c6 4 mat tiép Xuc ltra.

Céc méu dam, cot duge 8 hop tir thép tdm sir dung mac thép Q355.

Céc thong s6 chi tiét cia mAu thir nghiém dugc téng hop nhu bang sau:
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Tibedion | HESS | Chibal
STT Noi dung KAy (mm). tfft dz:n Du'.I:(_au th;r
hiéu dién | mau | nghiém mau
® HxBxt,xts o
(m™) | (mm)
Dam chiu tai c6 chiéu
{ |daymangsonkhoeta) ;o ol pa00000x8x12 | 177 | 4800 | Béo cdo nay
16p son chong chay
16n nhat
T oo o
2 \ £ , LBmin | 1400x200x8x12 | 177 | 4800 /2023-
16p son chonrg chay TNCL)
nho nhat
Déam tham chiéu c6
3 | Chiéudaymangson | pp o | 1400x200x8x12 | 177 | 1000 | Bao céo nay
kho cia 16p son
chéng chay 16n nhat
Dam tham chi€u c6
chiéu day man s(:l)l (Naz B2
4 | cay Iang RBmin | 1400x200x8x12 | 177 | 1000 |  /2023-
lfho cua lop son ’ TNCL)
chong chay nho nhat
Cdt cao tiét dién chit
I/H ¢6 chiéu day
5 | mang son kho cta 16p TC H270x210x5x6 | 360 | 2000 | Bao cédo nay
son chdng chay 1én
nht
(No: 0825
6 Poan d4m ngin 1 SIB1 | H300x240x25x25 | 70 1000 /2023-
TNCL)
(No: 0825
T Poan dam ngin 2 SIB 2 | H300x240x25x25 | 70 1000 /2023-
TNCL)
(No: 0825
8 Poan dam ngin 3 SIB 3 | H300x240x25x25 | 70 1000 /2023-
TNCL)
(No: 0825
9 Doan ddm ngan 4 SIB 4 | H300x220x8x10 | 187 | 1000 /2023-
TNCL)
10 Doan dam ngan 5 SIB5 | H600x250x8x12 | 182 | 1000 | Béo cdo nay
11 Poan dam ngin 6 SIB6 | H300x220x8x10 | 187 | 1000 | Bdo cdo nay
(No: 0825
12 | Doan dim ngin 7 SIB7 | H300x200x6x8 | 242 | 1000 /2023-
TNCL)
13 Poan dim ngin 8 SIB 8 H300x200x6x8 242 | 1000 | Bao céo nay
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Hé s6 | Chiéu

, Tiét dién 5 P
STT Ngi dung l.(Ay (mm) tfft ditl Dll'.l:t}ll th:r
hiéu dién mau | nghiém mau
' HxBxt,xt; <
(m”) | (mm)
(No: 0825
14 Doan dim nga"'m 9 SIB 9 H300x200x6x8 242 | 1000 /2023-
TNCL)

15 | Poandamngin 10 | SIB 10 | H300x200x6x8 | 242 | 1000 | Béo cdo nay

16 | Poandimngan11 | SIB 11 | H260x255x4x5 | 360 | 1000 | Béo cao ndy

17 Doan ddm ngén 12 | SIB 12 | H260x255x4x5 | 360 | 1000 | Bao cdo nay

18 | Doanddmngin13 | SIB 13 | H260x255x4x5 | 360 | 1000 | Béo cdo nay

(No: 0825
19 Doan cot ngén 1 SIC1 | H260x200x30x30 | 70 1000 /2023-
TNCL)

(No: 0825
20 Doan c6t ngén 2 SIC2 | H260x200x30x30 | 70 1000 /2023-
TNCL)

21 Poan c6t ngin 3 SIC3 | H260x200x30x30 | 70 1000 | Béo cao nay

(No: 0825
22 Doan cjt ngin 4 SIC4 | H270x210x10x12 | 181 1000 /2023-
TNCL)

23 Doan c¢6t ngén 5 SICS5 | H270x210x10x12 | 181 1000 | Béo cdo nay

24 Doan c6t ngin 6 SIC6 | H270x210x10x12 | 181 1000 | Béo cdo nay

(No: 0825
25 Poan c6t ngén 7 SIC7 | H270x210x8x8 | 253 | 1000 /2023-
TNCL)

(No: 0825
26 Poan c6t ngén 8 SIC8 | H270x210x8x8 | 253 | 1000 /2023-
TNCL)

27 Doan cdt ngan 9 SIC9 H270x210x8x8 253 | 1000 | Bdo cdo nay

28 Doan cot ngan 10 SIC 10 | H270x210x8x8 253 1000 | Béo cdo nay

29 Doan ¢t ngén 11 SIC11 | H270x210x5x6 | 360 | 1000 | Bdo cdo nay

30 Doan cot ngin 12 SIC 12 | H270x210x5x6 360 | 1000 | Béo cdo nay

31 Doan cdt ngin 13 SIC 13 | H270x210x5x6 360 | 1000 | Bao cédo nay
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2. Do do day lép phu

STT | Néi dung Ky hi¢u | P6 day | P§ day | Tong
trung | trung do
binh | binh day
16p son | lop som | cdc
chéng | chong |16p
gi (um) | chay phi

(num) trung
binh
(pm)
Dam chiu tai co chiéu day mang son kho
L | et 16p son chong chay lz'n nhagt LBmax 2 A4 | 30
Dam tham chiéu c6 chiéu diy mang son
2 kho cua 16p son chéng chay 3lfcm nh%t RhImaR B 208l 3073
Cot cao tiét dién chit I/H c6 chleu day
3 mang son kho cua lO'p son chbng chay TC 57 3071 3128
16m nhét ,
4 | Poandimngin5 SIB 5 '54 2008 | 2062
5 | Poan ddm ngin 6 SIB 6 55 3040 | 3095
6 Doan dim ngin 8 SIB 8 56 1171 1227
7 | Doan dim ngin 10 SIB 10 55 3080 | 3135
8 | Doan didm ngan 11 SIB 11 43 1439 | 1482
9 | Poan ddm ngin 12 SIB 12 54 2009 | 2063
10 | Poan dim ngin 13 SIB 13 52 2912 | 2964
11 | Poan cot ngin 3 SIC 3 51 1967 | 2018
12 | Poan cot ngin 5 SIC 5 53 2017 | 2070
13 | Poan cbt ngén 6 SIC6 55 2951 | 3006
14 | Poan cbt ngin 9 SIC 9 35 2059 2114
15 | Poan cdt ngin 10 SIC 10 53 3000 | 3053
16 | Poan cft ngin 11 SIC 11 41 1488 | 1529
17 | Poan cot ngin 12 SIC 12 49 2045 | 2094
18 | Doan cot ngin 13 SIC 13 53 3047 | 3100

. So db tri cac diém do nhiét trén miu thir

Nhiét do trén bé mat mau thir nghiém duoc do bang céc diu do nhiét loai K gén tryuc tiép
vao bé mit clia ciu kién thép thir nghiém theo phuong phép kep.

Mau c4u kién dam chm tai c6 tai duoc gan 17 dAu do nhiét do tai 5 mat cat tiét dién, ky
hiéu 14n lwot 1a Vit 1, 2, 3, A, B. Vi tri cac mét cét tiét dién va vi tri cac diém do tiét dién
duge thé hién cu thé & Hinh 1. _

M3u dim tham chiéu khong chiu tai duoc gin 9 dau do nhiét do tai 3 mit cat tiét dién, ky
hiéu 14n lugt 13 Vi tri 1,2, 3. Vi tri céc mit cét tiét dién va vi tri céc diém do tiét dién duoc
thé hién cy thé & Hinh 2.

MAu c6t ngén khong chiu tai duge gan 9 dAu do nhiét tai 3 mit cit tiét dién, ky hiéu lan
luot1a Vitri 1, 2. Vi tri cac mét cit tiét dién va vi tri cac diém do tiét dién dugc thé hién cu
thé & Hinh 3.
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Viti1 Vif2 Vitl3
I i |
- | = I - | — &
@ : " r! ~ =y - ,t: s 'I! p j &
i VItfA | VitiB l
, Lo I
I ! I L I
1200 2501250
2400
3600
4800
I = 'A;‘—.;l":'—, t 2. .‘ g | I 4, """..'..‘:‘|l ll T ""J O
1 2 3 4 5 6
7 8 9
10 11 12 13 14 15 16 17
=
Vit 1 Vitri 2 Vitri3 Vitri A Vitri B

Hinh 1: So db vj tri cac tiét di¢n do nhiét d¢ va vi tri cic du do nhiét do tai mbi tiét
dién trén miu dim chiu tai.
Viti1 vitf2 viti3
| |

S
< ] & _-} & . E _laq A & -'d
L | L 3 _
i E i
| | |
| | |
I ! I
330
500
670
1000
1 g 3
4 5 6
7 8 9
Vitrd 1 Vitri2 Vitri 3

Hinh 2: So' d6 vi tri cic tiét dién do nhi¢t d va vi tri cic ddu do nhiét dp tai mdi tiét
dién trén mau dim ngin va tham chiéu khong chiu tai
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Vi tri 1 (Cot cao) Vi tri 2 (Cot cao) Vi tri 3 (Cot cao)

Vi trd 1 (Cot ngén) Vi trf 2 (Cot ngén)
Hinh 3: So dd vi tri cdc tiét dién do nhiét dd va vi tri cic dAu do nhiét df tai mdi tiét
dién trén miu cét ngin va tham chiéu khéng chiu tai.

A A r 4 A . oe
. So do bo tri mau dam chiu tadi

MAu dim chiu tai duoc lap dit 1én hé khung gla tai cua 1o thir nghlem theo quy dinh cua
tiéu chudn BS EN 13381-8:2013 trong do chidu dai téng thé cia dim 14 4800 mm, chiéu
dai nhip dim 13 4600 mm. So do gia tai ctia mau dugc thé hién cu thé & Hinh 4.

Mit trén ciia dAm khong tiép xuc lira dugc lap dait v6i clu tao nhur sau:

+ Lé6p 1: Lép bong gém chiu nhiét duge bb tri tiép giap voi bé mit canh trén cua ddm
chiu tai, chiéu day 16p bong khi chua bi nén la 30mm, ti trong 1a 128 kg/m3.

+ LO‘p 2: Céc tdm bé tong nhe ¢6 khéi lugng thé tich khoang 1100 kg/m3, c6 kich thude
chiéu rong x chiéu cao 12 600x150 mm, chiéu dai cc tm bé tong dugc diéu chinh phu
hop v6i kich thuée mau thir nhung khong 16m hon 625 mm. Cac tAm bé tong duge dé
cach nhau mét khoang bang 30mm dé dam bao khong ngan can chuyén vi cta dam
trong qué trinh thir nghiém. Céc khe h& nay dugce cheén bit bing 16p bong gém nhu &
16p 1 noi trén. Céc tAm bé tong dugc lién két véi dam cia céc ban ma va bulong ¢6
duong kinh M12.

+ Mit trén cia miu c6 dugc han thém hai try bang thép ong tron kich thude D114x6.5,
chidu cao 250mm dé truyén tai trong vao ddm. Vi tri céc tru dit cach diém tim ddm mét
khoang 800 mm.
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— Bamit tiép xtc véi lira ciia dim dugc bao vé bing Son chéng chay MTV do Céng ty Co
phén Vit li¢u chong chdy TTV cung cép va thi cong.

— Tai cdc vj tri canh duéi ctia dam, tiép giap vi tuong 10 duge chén bit bang 16p bbéng gbm
ti trong 128 kg/m3 dé dam bao d6 kin cua 16 thir nghiém, khong bj that thoat nhiét do ra
bén ngoai va ciing nhu khéng giy can try chuyén vi ciia ddm trong qua trinh thir nghiém.

— Mau thir nghiém duoc b tri mét dau do chuyén vi tai vi tri giita dAm dé do chuyén vi ctia
mAu trong qua trinh thir nghiém. So dd ldp thude do chuyén vi dim duoc thé hién & Hinh 5.

1600
4000
4600

4800

Hinh 4: So d6 lip dit miu dim chiu tai trong 16 thir nghiém
1 — Bé phdn
2 — Kich thuy luc
3 — Ddm phdn bé tdi frong
4 — Tam bé tong nhe
5 — Lép bong gom cdch nhiét
6 — Khéng gian trong lo
7 — Mdu dam chiu téi dwoc son bao vé chiu lira
9 — Thanh lo
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L/2 L/2

Hinh 5: So db lip dit thuée d6 chuyén vi

1 — Mbéc thép duoc han vao cdnh trén cua dam tai mat cdt chinh giita dam

2 — Réng roc duoc gan vao ddam dé phia trén

3 — Dady thép chiu nhiét

4 — Thude do chuyén vi

5 — Ddy tin hiéu di vé tii trung tdm
Thiét bi gia tai va tii trong
Tai trong tic dung 1én mAu dim chiu tai dugc thong qua hé kich gia tai va mot dam phan
b tai trong c6 tiét dién 1200x250x18x30 va chiéu dai 2000 mm.
Kich thuy luc loai 100 tin, dwoc gén trén hé dim d& c6 do cimg 16m. Chén kich dugc dat
1én dam phan bb tai trong, dAu kich duoc dit tic dung vao loadcell dé do va kiém soat luc
tac dung ctia kich trong qua trinh thir nghiém, tin hiéu cam bién luc duoc truyén vé ta diéu
khién trung tam.
Hé théng kich c6 may bom dé bom diu tw dong nhim duy tri 4p suét va luc gia tai & kich
ludn ludn & trang thai 6n dinh trong qué trinh thir nghiém.
So @b hé gia tai va sw 1am viée clia mdu thir dugc b tri nhu trén Hinh 4.
Tai trong tac dung ctia kich duge tinh toan cén cir theo quy dinh & Myc 5.3, BS EN 13381-
8:2013 va tiéu chudn BS EN 1993-1-1 véi gié tri momen bang 60% gid tri momen thiét ké
ctia mau thir nghiém, 13 gia tri momen gy ra img suat trén mat cat gura dim bang gi6i han
chay cua thép. Gia tri momen do hé gia tai tao nén cAn duge duy tri dong nhét trong it nhat
20% chidu dai ciia nhip ddm xung quanh diém gitra dam.
Céc loai tai trong tac dung 1én dam bao gdbm
+ Tai trong phan b déu bao gdm trong lugng clia bdng céch nhiét, tdm bé tong nhe mai

dim va ctia 16p bao vé chiu ltra.
+ Tai trong tdp trung lén hai diém dat luc coa ddm gdm tai trong gia tai tir kich, trong

Iugng kich, trong lueng dim phén b6 tai trong.
Tir cdc can cit trén, mau thir nghlem duoc lira chon gia tai sao cho 60% gia tri momen thiét
ké dugc tao ra va phan bé du & sudt chidu 1600 mm xung quanh diém gitta dim (céc diém
dat luc cach diém gitra dAm mot khoang 800 mmy), chi tiét tinh toan lyc gia ti 1én cAu kién
xem Phu luc 3.
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S0'd6 bo tri miu dim tham chiéu va dAm ngén khéng chiu tai

M2u dim tham chiéu khéng chju tai duoc gin vao tran 10 thir nghiém bang ty treo D14 nhur

thé hién & Hinh 6 dusi day.

Mait canh tren clia dam khong tiép xuc lira, duoc lap dat véi cdu tao tuong tu nhu ddm chiu

tai, bao gdém:

+ Lop 1: Lép bong gbm chiu nhiét duoge bb tri tiép gidp v6i bé mit canh trén cta dim
chiu tai, chidu day 16p bong khi chua bi nén 1a 30 mm, ti trong 1a 128 kg/m3.

+ L&p 2: C4c tdm bé tdng nhe c6 khdi lwong thé tich khoang 1100 kg/m3, ¢6 kich thudc
chiéu rong x chiéu cao 14 600x150 mm, chiéu dai cc tAm bé tong duoc diéu chinh phu
hop véi kich thuée mau thir nhung khéng 16n hon 625 mm. Céc tim bé tong duoc dé
cach nhau mot khoang bing 30 mm va duoc chén bit bing 16p béng gébm nhu & lop 1
nai trén.

Khoang céch tdi thiéu tir cac bé mit ctia mAu thir t6i tu'c‘mg 10 thir nghiém ho#c cic mau thir

nghiém khac 1a 300 mm, trong trudng hop chleu cao dam 16n hon 300 thi khoang cach t6i

thiéu 14 bang chiéu cao dim.

Ba miit tiép xtic véi ltra ctia ddm duogc bao vé bing Son chong chday MTV do Céng ty Cb

phin Vit liéu chdng chiay TTV cung cép va thi cong. Chi tiét xem Phu luc 4 ciia bdo cdo

nay.

Hai ddu ddm duoc boc bing mot 16p bong gbm va tm cach nhiét d& dam bao nhiét khong

truyén vao mAu dim tir céc vi tri nay.

Trén 1 thir nghigm
=y a I MY HWX !_!{' "Hﬂ‘—ﬁ*{*rﬂl' !' =T ]

R

A

[2

—4
Hinh 6: So'dé ip dit miu dAm ngin trong 16 thir nghiém
1 —Tdm bé tong nhe
2 — Lép béng gom cdch nhiét
3 — Lop béng gom va tam cdch nhiét hai déu dam
4 — Méu dam ngc‘fn duoc son bdo vé chiu lira

. So'db b tri mAu cjt ngin khéng chiu tii

Mau thir ¢t ngén duoc gén vao trin 16 thir nghiém bing ty treo D14 nhu thé hién & Hinh

7 sau day, trong do:

+ Tai ban ma dinh cdt c6 mot 16p bong gém céch nhiét ¢é chidu day khi chua bi nén la
30mm, ti trong la 128 kg/m3 va mot 16p bé tong nhe.

+ Tai ban mé chan cdt duoc bao vé bing Son chong chay MTV va mot 16p bong gdm
cach nhiét & bén ngoai dé tranh nhiét truyen vao mau cot thép qua ban ma chan cot.
Khoang céch t6i thiéu tir cac bé mat ctia miu thi téi tuorng 10 thtr nghiém hoic cac mau thu
nghiém khac la 300 mm, trong trudng hop chiéu cao dim 16m hon 300 thi khoang céch t6i

thiéu 12 bing chidu cao dim.
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Bén mat tiép xic véi lira cia cdt duge bao vé bang Son chong chay MTV do Cong ty Co
phin Vit liéu chong chdy TTV cung cAp va thi cong.

Trén 1o thir nghiém
YL s =2 s )
; 4 ad. .,

- 5 4 f

Hinh 7: So d6 lip dit miu cjt ngin trong 16 thir nghiém
1 — Tdm bé tong nhe
2— Lép bong gom cdch nhiét
3 — Méu cét ngén duwoc boc bao vé chiu lia
4 — Bén ma chan cét duoc son bao vé va mét I6p béng gom phia ngodi

IV. QUA TRINH THU NGHIEM

1.

Chuén bi

Cac mau thir nghiém duge 1ap dit vao 10 theo ding céc quy dinh dé ra trong BS EN 13381-
8:2013.

Céc mau thir nghiém duge do dac chidu day 16p bao vé trude khi tién hanh lap dat.

MAu dim chiu tai duoc lip dit vao hé khung gia tai, miu dim tham chiéu dwoc lép dat
song song véi mau dim chiu tai. MAu ¢6t ngan ciing duge 18p treo vao tran 16 theo mat
béang thir nghiém.

Mau dim chiju tai duoc gia tai cho téi khi dat tai trong thir nghiém thi dugc gitr va theo doi
trong thoi gian 15 phut true khi tién hanh thir nghiém , chi tiét tinh toan cho dAm chju tai
xem Phu luc 3 — Tinh toéan tai trong.

Céc diu do nhiét trong 10 dugc lép dit theo quy dinh & Muc 9.2.2 clia BS EN 13381-8:2013
trong d6 d6i véi mAu dim chiu tai, cac diu do nhiét dang tAm dugc djt hai bén thanh mau
thir va 1n luot & cdc vi tri 1/5, 2/5, 3/5 va 4/5 ciia chidu dai chiu lira ciia mAu thir nghiém
(Lexp = 4000 mm). Khoang céch céc ddu do nhiét dang tAm nay céch trn 16 mdt khoang
bang 500 mm.

Dai dién tham gia thir nghi¢m

Pai dién Don vi d& nghi thir nghiém: Cong ty C phin Vit li¢u chdng chay TTV.

+ Ong: Vi Dinh Khic — Téng gidm dbc.

Dai dién Don vi thir nghiém: Phong Thir nghi¢m vt liéu, cAu kién xdy dung va trang
thiét bi Phong chdy chira chay (VLAT-3.0552).

+ Ong: Trinh Thé Diing — Trudng phong thi nghiém.

+ Cung céc k¥ thuat vién va ky su ctia Phong thir nghiém.
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9.z | 8Lz | 8Lz | 8Lz | 84T | 84T | 8LT | 8LT | 8.7 | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 097
9.z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8.7 | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT B4
9.z | sz | sz | 8Lz | scz | sce | 8Lz | 8z | 8z | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 0sT
9/ | 8Lz | 8Lz | 8Lz | stz | 8Lz | 8Lz | 8Lz | 84T | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LL SYT.
9.z | 8Lz | 8Lz | 8Lz | scz | sez | sLz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC (|} 44
9.z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT S€T
9.z | 8Lz | 8Lz | 8.z | stz | 8Lz | 8Lz | 8Lz | 84T | 84T | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 0€T
9Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 84T | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC §TT
8.7 | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 07T
2/z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT SIT
9/z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8.7 | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 1] &4
8Lz | 8Lz | 8Lz | sz | 8Lz | 8Lz | sz | 8Lc | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC s0T
alz | 8Lz | sz | sz | scz | sez | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 00T
9/z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC S6T
9.z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 061
9.7 | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8.7 | 84T | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC - S8I
9.7 | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 081
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BLC | 8LC | 8LT | 8Lz | 8LT | 87 | 8.z | 84T | 8L | 842 | 8Lt | 8L | 8Lz | 81z | 8Lz | 81z | 82 |3z 3Lz 8LT | 8L 09¢

BLC | 8LC | 8LT | 8Lz | 8Lt | 8L | 8.7 | 8it | 8L | 8T | 8Lt | 8Lt | 8Lz | 81z | 8ic | 8iz | 8iz |8tz 3Lz 8LT | 8LT ss¢

8LC | 8Lc | 8L | 8.z | 8it | 8Lz | 8Lz | 8.z | 8Lt | 8Lz | 8iz | 8.t | 8z | 8Lz | sz | 8Lz | siz | sz 3Lz 8.2 | 8Lt 0S¢

BLC | 8LC | 8LT | 8Lz | 8Lt | 8T | 8.z | 8Lt | 8L | 8Lz | 8Lt | 8Lt | 817 | 8ic | 8Lz | iz | siz |z sz 8.7 | 8L¢T Spe

BLC | LT | 8LT | 8.7 | 8Lt | 8.7 | 8LT | 84T | 84T | 8T | 8Lt | 8Lz | 8Lt | 8Lz | 8z | 8iz | siz | sz |3z 8.7 | 8.7 0rE

8LC| 8Lt | 8LC | 8LT | 8Lt | 8Lz | 8Lz | 8.z | 8LT | 8Lz | 8Lz | 8Lt | 8Lz | 8Lz | 8z | 8Lz | siz sz 3L 8LT | 8L see

8Lc | 8Lt | 8T | 8Lz | 8Lt | 8L | 8.z | 8iz | 8Lt | 8Lz | 8iz | 8Lt | 8Lz | 8iz | siz | 8iz | siz |siz 8Lz 8.7 | 8Lt 0€€
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8LC | 8LT | 8Lt | 8LT | 8LT | 8.7 | 8Lt | 847 | 8LT | 8Lz | 8Lt | 8Lz | 8iz | 8Lz | 8z | 8Lz | siz | 8Lz 8LT | 8L | 8L 0z¢

BLC | 8LC | 8LT | 817 | 8Lt | 8Lz | 8LT | 84T | 84T | 81T | 8Lt | 8Lz | 8Lt | 8Lz | 8Lz | 81z | 8Lz | sz |3z 8.7 | 8L STE

8LC| 8Lt | 8T | 8LZ | 8LT | 8LC | 817 | 8.T | 84T | 8T | 8Lz | 8.t | 8L | 8Lz | 84z | 8Lz | 81z | siz |8z 8. | 8L 01€
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8Lz | 8Lz | 8L | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | LT 8,7 | 8LT | 8LT | 8LT | SES | 1501 061
.z | 8Lz | 8L | 8Lz | 8Lt | 8L | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 8LT | TTS | 6£01 <81
91z | 8Lz | 8Lz | 8Lz | 8Lt | 8L | 8Lz | 8Lz | 8Lz | 84T | 8LT | 8LT | 8LT | BLT | 8LT | 8LT | 8LT 8.7 | 8LT | 60S | LTOT 081
2.z | 8Lz | 8Lz | 8Lz | 8Lc | 8LT | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | BLT 8.7 | 8LT | S6¥ | vIOT SLY
a1z | 8Lz | 8Lz | 8z | 8Lz | 8Lt | 8Lz | 8Lz | 8L | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 18% | 0001 0LT
a7z | 8Lz | 8Lz | 8Lz | 8Lt | 8Lz | 8L | 8LT | 8LT | 8LT | 84T | 8LT | 8LT | 8LT | 8L | 8LT | 8LC | 8LC 8LT | S9¥ | $86 <91
91z | 8Lz | 81z | 8Lz | 8Lt | 8Lz | 8LT | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 8LT | 6v¥ | OL6 091
91z 8Lz | 8Lz | 8Lz | LT | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | TeV | €56 SST
oLz | 8Lz | 8Lz | 8z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 8LT | €17 | S€6 0ST
91z | 8Lz | 8Lz | 8Lz | 8L | 8LT | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 8LT | ¥6E | 916 SH1
o1z | 8Lz | 8Lz | 8Lz | LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 8LT | €LE | 968 Tas
a1z | 8Lz | 8Lc | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | BLC 8LT | 0SE | VLS el
21z | 8Lz | 8Lc | 8Lz | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | $LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LL | 8LL 8LT | 9T€ | 158 0€T1
9Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8,7 | 8LT | 00€ | ST8 ST
o1z | 8z | 8Lz | 8Lz | 8Lz | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 8LT | 8LT | 86L 0z1
a7z 8Lz | 8Lz | 8Lz | 8Lz | 8Lc | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | BLT 8LT | 8LT | 89L STT
o2z 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8L | 8LT | 8LT | 8LT [ 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 8LT | 8LT | SEL 011
iz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lt | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 8LT | 669 01
91z 8Lz | 8Lz | 8Lz | LT | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 8LT | 8LT | 099 001
91z | 8Lz | 8Lc | 8Lz | 8Lz | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LL 8LT | 8LT | 919 . S6
iz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lt | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 8LT | 8LT | L9S 06
91z | 8Lz | 8Lz | 8T | 8Lz | 8Lt | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 8LT | €IS <8
9iz | 8Lz | 8z | 8LC | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LC 8LT | 8LT | TS¥ 08
91z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT 8LT | 8LT | T8¢ SL
a7z | 8Lz | 8Lz | 8Lz | 8Lz | 8L | 8Lz | 8Lz | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | BLT 8.7 | 8LT | T0€ 0L
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8LC | 8LT | 8LT | 8LT | 8.7 | 8LT [ 84T | 8LT | 8Lt | 8T | 84z | 8Lz | 8Lz | 8Lz 8LT | 8LT | 8LT | 8LT | L6T | 12L | Tzl SIE
8LT | 8Lz | 8.t | 8LT | 8.z | 8LT | 8Lz | 8Lt | 8Lz | 8ic | 8Lz | 8Lz | sz 8LT | 8LT | 8LT | 8LT | 8LT | 26T | 91L | LTI 01€
8LC | 8LT | 8LT | 84T | 8Lt | 84T | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 81z | 8L2 8LT | 8LT | 8LT | 8LT | L8T | 11L | ¢Ial S0€
8L | 8Lz | 8.t | 8LT | 8. | 8.z | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8iz | 8Lz 8LC | 8Lz | 8LT | 8LT | 8LT | 28T | 90L | 60z1 00€
8LC | 8L | 8LZ | 8Lt | 8Lt | 8.7 | 84T | 8Lt | 8Lz | 8Lz | 81z | 8Lz | 81z | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | T0L | voTI S67
8LT | 8.¢ | 8Lt | 8LT | 8L | 8LT | 8LT | 8LT | 87 | 8.z | 8Lz | 812 | 81t | 81z | 8Lz 8LT | 8LT | 8LT | 8LT | 969 | 6611 062
8LT | 8iC | 8Lt | 8.T | 8Lt | 8LT | 8LT | 8LT | 8LT | 8Lz | 8Lz | 81z | 81z | 8z | 8Lz 8LT | 8LT | 8LT | 8LT | 169 | v611 8T
8LC | 8LT | 817 | 80T | 8Lz | 87 | 8.T | 8Lt | 8Lz | 8Lz | 84z | 82 |31z | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | $89 | 6811 082
8LT | 8LT | 8.7 | 8L¢ | 8L | 8.7 | 84T | 8Lt | 8Lz | 8Lz | 84z | 8Lz | 81z | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 6L9 | ¥811 SLT
8ic | 8Lt | 8LT | 8Lz | 8.7 | 8LT | 8Lz | 8Lt | 8Lz | 8Lz | 8Lz | 8z | 8Lz 8LC | 8LT | 8LT | 8LT | 8LT | 8LT | €49 | 8LI1 0LT
8LC | 8LT | 8.T | 8.T | 8.¢ | 84T | 8Lz | 8LT | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | L99 | €411 97
8LC | 8L | 8LT | 8T | 8.7 | 8LT | 84T | 8LT | 8.t | 8z | 8Lz | 8Lz | 8Lz | siz 8LT | 8LT | 8LT | 8LT | 8LT | 099 | Lo11 092
8LT | 8LC | 8LT | 8.7 | 84T | 8T | 84T | 8Lt | 8Lz | 8Lz | 8iz | 8Lz | 8Lz | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | €59 | 1911 SST
BLC | 8LC | 8LT | 8LT | 8iT [ 8LT | 84T | 8Lt | 8Lt | 8LT | 8Lz | 8Lz | 8Lz [8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 9¥9 | vsII 0s?
8LC | 8Lz | 8l | 8Lz | 8.7 | 8Lz | 8LT | 8Lt | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 6€9 | 111 St
8LC | 8.T | 8.t | 8.¢ | 8Lt [ 8LC | 8LT | 8LT | 8Lz | 8Lz | 8Lz | 8Lz |81z 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 2€9 | oIl 0ve
8Lt | 8Lz | 8Lt | 8Lz | 8.7 | 8Lz | 8LT | 8Lt | 8Lz | 8Lz | 8iz | 8z | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | v29 | el SET
8LC | 8LT | 8LZ | 8.T | 8L | 8LT | 84T | 8.t | 8Lz | 8Lz | 817 | L2 | 8i2 8LT | 8LT | 8LT | 8LT | 8LT | 8LT [ S19 | 9zIT 0€T
8LT | 8L | 8T | 8.T | 8Lz | 8.7 | 84T | 8Lt | 8Lz | 8Lz | 81z | 8z | 8Lz | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | L09 | 8111 ST¢
8LC | 8LT | 8LT | 8.T | 8Lz | 8.7 | 8LT | 8T | 8Lz | 8Lz | 8Lz | 81z | 81z | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 865 | 6011 0zZ
8LC | 8LT | 8Lz | 80T | 8Lz | 8.7 | 84T | 8Lt | 8Lz | 8Lz | 81z | 8Lz | 8Lz 8Lz 8LT | 8LT | 8LT | 8.7 | 8LT | 685 | 1011 SIT
8LC | 8Lz | 8.t | 8T | 8.7 | 8LT | 8.7 | 8Lz | 8Lz | 842 | 8Lz | 812 | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 6LS | z601 01z
8LT | 8.T | 8Lt | 8LC | 8L | 8LT | 8LZ | 8LT | 8Lz | 8Lz | 8Lz | 812 | 81z | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 695 | 2801 07
8LC | 8LT | 8L¢ | 8Lz | 8. | 84T | 8.7 | 8Lz | 8Lz | 812 | 8Lz | 81z | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8SS | zL01 002
8LC | 8LT | 8.t | 8LT | 8Lz | 8LT | 8Lz | 8LT | 8Lz | 8Lz | 8Lz | 8Lz | 8iz | 8Lz 8LT | 8LT | 8LT | 8LT | 8LT | L¥S | 2901 S61
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grz | sLz szl sez ) sez | see | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | EEE | LSL | ¥STI 09¢€
8.z | 82z 1 scz 1 sLz | 8Lz | 8Lz | 8Lz | 8Lz | 8Lz | SLT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 6TE | £SL | 1STI See
9/7 | stz ez stz | 8Lz | 8Lz | 8Lz | 8Lz | 842 | SLT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 9TE | 6¥L | 8¥TI 0sE
grz | stz stz | sez | 8Lz | 8Lz | 8Lz | 8Lz | 84T | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | TTE | 9¥L | ¥¥TI SheE
91z szl stz stz | gLz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 81 | THL | 1¥TI (1}:4%
g/z sz sz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | #1E | 8EL | LETI 15
8/z | 8Lz | sLz | 8Lz | 8Lz | 8Lz | 8Lt | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 01€ | VEL | EETI 0ge
91z szl scz 1 sez | gLz | 8Lz | 8Lz | 8Lz | 8Lz | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 90€ | OEL | 0TI STE
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BLC | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT [ 8LT [ 84T [ 8LT | 8LT | 81T | Tve | €1v | L3 | #9S | 886 | 8671 | 1212 061
8LC | 8.C | 8LT | 81T | 8L | 8LT | 84T | 8T | 8LT | 84T | 8LT | 8LZ | 8LT | 8LT | 62€ | 00% | ¥ib | 05S | vi6 | vsvl | 011z S81
8LC | 8.C | 8LT | 8LT | 81T | 8.T | 8LZ | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | i€ | 98¢ [ 09% | 965 | 096 | 0Lrl | 60z 081
BLC | 8LT | 8LT | 8LT | 8LT | 8LT | 84T | 8T | 8L [ 84T | 84T | 8LT | 8LT | 84T | 10€ | TLE | Svv | 12S | vv6 | <spl | <0z SLI
8LC | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8Lz | 98T | 95¢ | 0cv | 905 | 826 | 66wl | 1L0z 0L1
BLC | 8LT | 8LT | 8LZ | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | OvE | €1v | 68y | 116 | tzrl | 950z S91
8LC | 81T | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 8LT | 84T | 8LT | 8LT | 8LT | 8LT | 8LT | £2€ | 96€ | 2Lv | €68 | <orl | Tpoz 091
8LC | 8LT | 8LT | 8LZ | 8LT | 8LT | 8L | 8LT [ 84T | 84T | 8LT | 8LT | 8LT | 8LT | 8LC | 90¢ | 8L€ | €sv | tL8 | 9sel | <zog SSI
8LT | 8LT | BLT | 8LT | 8L | 8LT | 8L | 8LT | 8LT | 8LT | 8LT | 84T | 8L | 8LT | 8LT | L8¢ | 65¢€ | ver | €o8 | 99¢1 | Looz 0ST
8LT | 8L | 8LT | 8LT | 8LT | 84T | 8LT | 81T | 8LT | 8LT | 84T | 8LT | 8.C | 81T | 8LT | 8LZ | 66c | €1v | 1e8 | <pel | 6gal Srl
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