DAI HOC BACH KHOA- DAI HOC QUOC GIA TP. HO CHi MINH
TRUNG TAM NGHIEN CU'U CONG NGHE VA THIET BI CONG NGHIEP

TRHCWM

BAO CAO
KIEM PINH CHAT LUQNG KET CAU CONG TRINH
VA PE XUAT PHUONG AN CAI TAO KET CAU

CONG TRINH:
THAP SAO - TRUONG DAl HOC DA LAT
DIA DIEM:
SO 1 PHU PONG THIEN VUONG, PHUONG 8, TP DA LAT
CO QUAN YEU CAU:
: TRUONG PAI HQC DA LAT
CO QUAN THUC HIEN:
TRUNG TAM NGHIEN CUU CONG NGHE VA THIET Bl CONG NGHIEP

HQP BONG $0: 01/2018/HD/DLU-RECTIE
CHU TRi: PGS.TS. NGUYEN MINH LONG
THAM GIA CHINH:

ThS. TRAN THANH DUGNG
ThS. CHAU HOANG LIEN SON
ThS. VO THANH TAN

ThS. HOANG ANH TUAN

KS. NGUYEN CONG SU

Thanh phd H6 Chi Minh, thang 11 nam 2018




PAI HQC BACH KHOA- PAI HQC QUOC GIA TP. HO CHi MINH
- TRUNG TAM NGHIEN CU'U CONG NGHE VA THIET B] CONG NGHIEP

BK

TRHCM

BAO CAO
KIEM PINH CHAT LUQONG KET CAU CONG TRINH
VA PE XUAT PHUONG AN CAI TAO KET CAU

CONG TRINH:
THAP SAO - TRUONG PAI HOC PA LAT
PIA DIEM:
SO 1 PHU PONG THIEN VUONG, PHUONG 8, TP DA LAT

CO QUAN YEU CAU:
L TRUONG PAI HQC DA LAT
CO QUAN THUC HIEN:
TRUNG TAM NGHIEN CUU CONG NGHE VA THIET BI CONG NGHIEP
HQP PONG SO: 01/2018/HB/DLU-RECTIE
CHU TRI: PGS.TS. NGUYEN MINH LONG
THAM GIA CHINH:

ThS. TRAN THANH DUONG
ThS. CHAU HOANG LIEN SON
ThS. VO THANH TAN

ThS. HOANG ANH TUAN

KS. NGUYEN CONG SU

Thanh phd Ho Chi Minh, thang 11 ndm 2018




CONG TRINH: THAP SAQ - PA LAT
e —— e —— e —— e ————

MUC LUC

IMIUTC LU iqnrsenisnssssssmnrsssssstontrnomserssssossss s ssrsmsssntssasss s iarsrsbe s st pos s oo is) 140 et e o g g 2
DANH MEIC HINH ANH .oouicsinssnissressnssassspiosssiesicinsrsssdesaiasssnssssiassiistsitsrmtimmsiorinmeissrseaimaesmortss 4
DANH MUEC BANG BIEU ciiiiiisisiivioisisiciioisssisissiceiieibissismiiiiss i PRI -
1. TAI LIEU KY THUAT VA TIEU CHUAN AP DUNG ..ooovrrirrnersssessssssssssssessssissssassssssssssssnss |
2. GIOT THIEU CONG TRINH......ccomnerrausismncsisssessssesssmmstsnsmsssssssasssssssssasssssssssssssssesssssssrsssssss 7
3. NOI DUNG CONG VIEC cuuucrirsercirmreessrsimmsirssssssssessssnsssssssismsasssssassssssssrsssssssssssississassssssssssesass 9
4, CONG TAC KHAO SAT HIEN TRUONG ..ucurvnmmreermaserssemsssssssssisssessssssosmasssssssssssssssssansssssssons 9
4.1. Kiém tra kich thwéc hinh hoc cila Két cAu eOng trinb ..c.cceecusmemssnssssmssssssssssssssssmassersssns 9
4.2. Kiém tra d$ nghiéng, lin 1éch ciia cOng trinh hign DU ... 13
4.2.1. Phirong phap VA THIEE DI G0 .........ovoovvioceoeocieees s eesa et eesse s ecei s 13
4.2.2. Do d6 nghiéng cla thap S0 ....c.ovveiiiveiiee b 14
4.2.3. KEE QUA covvivniiieiieeeseeeeceveee e e e eee b sae s ena s s se et s eas s enan e ra e nee bbbt 15

4.3. Khio sat hién trang nit va 1ap bidu dd phan b hién trang nirt trong két ciu thdp......16
4.3.1. Phuomg phap KA St .......ccoiiiiri e ns s bbb et nne 16
4.3.2. Két qué khao sat nirt clia cac cAu kién chiu luc cia két cdu cdng trinh ...o.oveveeececeec e, 16

4.4. Kiém tra cwong @ thuc ciia bé téng bing phwong phap siéu am va sing bit ndy........ 18
4.4.1. Quy trinh thire hiSn......ccoo it 18

E W0 7 OO N T . RS O . W 18

4.5, Kiém tra cudmg d chjn nén bé tong theo phwong phap khoan 13y MAU.......cecereccssnens. 24
4.5.1. Quy trinh thire RSN ..o et e e e 24
4.5.2. K&t qua curdmg @0 NEN DB ONIZ. ... oo oooeeerreeeeeeeees s eeese e et ssas e et bt s 25

4.6. Kiém tra dwong kinh, vj tri va s lwgng cbt thép c¢ft, dim, tinh trang &n mon va kiém
(T2 A0 AY 10D DE TONE DAD VE civvissressassrsssssrssssssorssssisssasssnsrissassssarssresssssarsrsssssssrsssstbsissonsessbbsness ssss 27

5. KIEM TRA KHA NANG CHIU LUC CUA KET CAU HIEN HUU ....cocovumsenmssessasenses e 32
5.1. T3i liéu K§ thufit va tiéu cCHUAN AD QUIE......eeueecersersessessessssssmmsarsansrssensssosnssesssmasessissesssssns 32
5.2, VAL LU commmsssisssassisrsisssissrssissstsssisssonssisiissrsssesssinassssitiassrssss sorbsss (osbmiatessmresssmsasisssabiomosasmsmsss 32

S 20 BEIOIER . o esasuonssssomsnsss summmmssmssssnsas enmsssss sose nnmsmsimsssShns o 00 oo SURETuaangann s s a5 0 o T, T . 32
SJ200, TREI. L. cveeereaerensiestiosens shauesibanonensenenanans tonsaneaceiaenolie o . ST U of StV MU SSRGS e LU

5.3. Tai trong tac dung va to ROP LAl LTOME ciisiserrronssassosrisisasiossoisisssrontisbirsossbrsbiihmssrbssibsrrrs sl

e ——

éﬁ‘ TRUNG TAM NGHIEN CUU CONG NGHE VA THIET BI CONG NGHIEP (RECTIE) 2




CONG TRINH: THAP SAQ — DA LAT
——— e e —

3 3 I TAL. 2 ve et eeeasnaesasenasssenasasarasaseestasaansensans e SERARE < EHERER 0 S ma s e 2o R TS 32
5.3.2. Hoat tA1 ST AUNE ..ottt eb bttt n e en b e e e 33
5.3.3. TAL QN Z10 ...eeevieeeeteceeeeeee e cec e eee st e sae e e sae s aeseesse s e ssaesseeerseses e s srnaesneenesrerassumeacesmmacenne 34
5.3.4. TAI trONE GONE GAL ..v.ceviecieee oo ee s eee s eee s s st sn bt sees st et seessenesssnessesreenens 36
5.3.5. TO MOP A tIOME ... s s ees st eres e sss bbb b ss s sns s 36

5.4. Phuong phap tinh todn va m6 hinh K&t CAU..ummmsesessssssmsesssesssssssssssessssersesssssssssensassssss 30

.4 5 3 s A
5.5, KBt QUA KICIN B ivvuias sosicuvicsininsnioonin i ninesionsiaksd i aait s s doil iy Sass s e ks sy

5.5.1. Chuyén vi djnh cla CONE TN «....v.oeeeeeeesreees oot seee s seseeses s sesese e e eens s enssasbss e 39
5.5.2. Kiém tra kha nang chiu hre cta hé khung bé tong cbt thép ( ot va dAm ) ..vveverveeeeees 40
5.5.3. Kiém tra kha NANEZ ChIL IWC CUIE SAN ...veeeeeereeere et ss et eann e sn e e 41
5.5.4. Kiém tra kha niang chiu Iuc ciia [0 CAU thANE .vv..vvevoveeeeeere e seseressereeenes 4]
LS ST 1= VG ) 17« R fan— ) | CRCORCE. E e 41
5.5.4.2. NOIIUC tINH t0ATL.c.viveierieereeire et e en s e e st et b e saabsse bt sa s 42
5.5.4.3. Kiém tra kha nANg chiu [Ure cl1a CAU thANE ..o.oveeeeie et eee s saenesabnas 42
5.5.5. Kiém tra kha nang chitt IIC GUA MONG..........oovveeveicversiessssiesssessessessssssessessssssssessessesssness 42
5.5.5.1. Kiém tra theo Trang thai gi6i han sir dung (TTGH 2) o...coveooiveemmunnrinnrcenmeceneeereenens 43
5.5.5.2. Kiém tra theo Trang théi gidi han cudng d¢ (TTGH 1)..oooiiiiiiiene 44

6. KET LUAN coucvrivsitcisisesssmsssssssssesssesssmmstsssomstssstassisstssssssssastsssassassissssssasssssssssissssssssossonsassssonsas 45
6.1, KCEE AN c...c.ecveerrnenrracensrienes s sssesssssessosssssssassnsssssssssonsessossassrossssmnssentnssssbasebssbasnssssassssssssass 45
6.2. D¢ xuit giai phap gia ¢6 cho két cdu khong dam béo kha niang chiu Ioc. . wrrevereereeeees 45

PHU LUC I - KICH THUGC HINH HQC VA CHI TIET COT THEP

PHU LUC I1- KET QUA KHAQ SAT VET NU'T

PHU LUC III - KET QUA KHAO XAC DPINH CUONG BQ BE TONG CUA CAC CAU
KIEN CHIU LUC BANG PHUONG PHAP SIEU AM KET HQP BAT NAY

ﬁ. TRUNG TAM NGHIEN CUU CONG NGHE VA THIET Bl CONG NGHIEP (RECTIE) 3




CONG TRINH: THAP SAO — DA LAT
— e

DANH MUC HINH ANH
Hinh 2.1 - Mt g6c¢ cong trinh Thap Sao —Ba Lat ..o 8
Hinh 4.1 - X4c dinh kich thudc hinh hoc céng trinh bing thuéc diy va thuéde do laser....... 10
Hinh 4.2 - Xac dinh kich thirdc va cAU ta0 MONG ....v..evvereseeeeseereseesisesssessessseessesssessesseesesenees 11
Hinh 4.3 - Xéc dinh kich thurdc tiet di8N COL........coveve e esesesesessss s seeevensrssssssesens 11
Hinh 4.4 - Xéc dinh kich thudc tiét dién dAm.......o.cooerveeeeeieeeeeeseseesneeeseseresesssenesssenssesenssenes 12
Hinh 4.5 - Xac dinh bé rng trong Zach ...........ccoeveverrieeiriiesiensnsssesssessesssessnsssessesssasssesresens 12
Hinh 4.6 — X4c dinh Kich thiré'c V& thang ..........cevevureecrreeeee i esserarssesseseeseessesesseseesesssssssneens 13
Hinh 4.7 - May toan dac dién tit GTS — 235N ...t sen s s s 13
Hinh 4.8 - SO 00 00 NEHIENE CAC CO....u.vuvervieiierieeeeeeeeeeese et s s sesesesesssssessnrssseeesssnessbessessases 14
Hinh 4.9 - Do d6 nghiéng cila cOng thap ... i 14
Hinh 4.10 - B9 I¢ch gitta dinh va chan thap Sa0......cccccecevineiiiniciicic e, 15
Hinh 4.11 - Thiét bi KNA0 SAL VEL DL .........eveeeeeeeeeeeeceee et esssas bt 16
Hinh 4.12 — KhA0 SAt VA It tIBTIZ.......vocveceeceiece e eeaeee e steseeaeeeesaessesaessssss s s ses b sssssassens 17
Hinh 4.13 — KDA0 SAE VAL DITE OOt ..vvveoeeoeeooeeevsseseseiseeeseseeesessesesssesssseesssasessssssssssessessensnnas 17
Hinh 4.14 — KBA0 SAt VEL IITE SAN ........evoeeeeereesceereeereesesseessssssesssssssssasssasssasssasssasssssssessnsens 18

Hinh 4.15 - Céng tac kiém tra cudng do bé tong cot dung thiét bi At NAY....cvcveeecrerrerennen 19
Hinh 4.16 - Céng tac kiém tra cudmg d6 bé tong dim ding thiét bi bat ndy..........ccceereenvenen. 21
Hinh 4.17 - Céng téc kiém tra cuong do bé tong san ding thiét bi bat Ny ..........coeverrrernn 22

Hinh 4.18 - Cdng téc kiém tra cuong d6 tuomg dung thiét bj bt NAY .....coeerveereerreereereereens 22
Hinh 4.19 - Céng tac kiém tra cudng d6 bé téng cot ding thiét bi siéu Am .......covveeevieceneene 22
Hinh 4.20 - Céng tac kiém tra cudng G6 bé tong dim ding thiét bi siu Am......c.ccocveveernn, 24
Hinh 4.21 - Céng tic kiém tra cudng dd bé tong tudong ding thiét bi siéu 4m ......evcerereene. 24
Hinh 4.22 - Khoan mAu mong tai hi&n trudmg........o.eveveeueererereees e vesesssasessessass s e sesseseseseas 25
Hinh 4.23 - Khoan mAu ¢t tai hi&N truOmE .......veeveeureeeeceeeeerereearesesereesssaesesssssessssessassssnssasnces 25
Hinh 4.24 - Mau tredrc va sau khi gia CONE .....c.ocoiveeeeeieccveeeece st cssesseesas s csesseseseseneoes 26
Hinh 4.25 - Xac dinh lai kich thudc mau trude khi dua vao ban nén.........cccceeeveerrrererennen. 26
Hinh 4.26 - Kiéu pha hoai dién hinh ciia miu bé t80g .....co.ovvivreeerierreeeiree s 26
Hinh 4.27 - Thao tac kiém tra thép san bing phuong phap cam ng fW.......cocvererereeereerenenes 28
Hinh 4.28 - Thao t4¢ Ki€m tra thép COL ........ocveeeueeereeereerereeresesesse s ssesisssssssesssesssessssasens 28
Hinh 4.29 - Thao tac Kim tra thép dAM ...........oceoeeeeeeeeeeeeeeeeeeece e eesensenas e sess e sesssssenesssens 29
Hinh 4.30 — Tinh trang ri sét c8t thEP GUA CO.......vvurrrerrereeereeesiereeeseeraereessessssseesaesesssnssasessns 30

é& TRUNG TAM NGHIEN CU'U CONG NGHE VA THIET B] CONG NGHIEP (RECTIE) 4




CONG TRINH; THAP SAQ - DA LAT
——— e e e —

Hinh 4.31 — Tinh trang ri sét cOt thép €0 dAML...........ovreverereeerersrrnsseeessreseeseesesseseeseeseeseene 31
Hinh 4.32 — Tinh trang ri $ét ¢6t thép V& thang ........c..eeevveeceeereerere e esseesseresens 31
Hinh 5.1 — M6 hinh 3D ctia cOng trinh ..ot e 37
Hinh 5.2 — Mt bing k€t AU tANE 1 VA 2 ..vveereeeceree et es st sssesesesesesens 38
Hinh 5.3 — Miit bang K&t CAU tANE 3 VA 4 ....oueeeceeeeeceeeereeeve st ss e benes bt e ne s 38
Hinh 5.4 — Miit bang két cu tAng 5, 6 VAMAL...c.evveeieeeieereee e sesssee s esenisesesenens 38
Hinh 5.5 — N§i Iyrc trong K&t cAU KRUNG .........coevveerveesssenssersseeeseesseeeseesesessesssesossecesmessasen 39
Hinh 5.6 — Két qua kiém tra kha ning chiu luc cdt C5-A, C5-B, C5-C (cao do: 15.705 ->
F19.T00M) ..o vv cecreeseereeseesssssessssesssssesssssssssssssessosessssssassebsessse s tsastsa st asat st atessessst s stnessasans 40
Hinh 5.7 — Két qué ndi lre md-men vai td hop tai ULS cua san téng 68, 1... 0. S 41
Hinh 5.8 — M6 hinh 3D két ciu mong ciia cOng trinh .........c.ovevrveieverrereenesseseesssssseseanes 42
Hinh 5.9 — Ap Ic dAt n&0 (KN/M?)..eoovnooer vt saes s b s s sass e sssssss e ssssasionen 43
Hinh 5.10 — M&-men déi mong (KINIM) .....oooiiiiiiiririeeecceniinnii s enenes 43

e —

éﬁé TRUNG TAM NGHIEN CUU CONG NGHE VA THIET Bl CONG NGHIEP (RECTIE) 5




CONG TRINH: THAP SAO - DA LAT
— e — e e e —— e

DANH MUC BANG BIEU
Bang 4.1 — Két qua do chuyén vi clia thAp ........coeeceeereveieieeeeeeesereessaesssresssessssssssesssssessnses 15
Biang 4.2 - Két qua kiém tra chuy@n vi dinh thAp co..o.veeeeeeeeeeeceee e s sesesesenennns 15

Bang 4.3 - Bang két qua cudong do cdu kién theo phuong phép siéu 4m va béc nay .......... 18

Bang 4.4 - Két qua nén mau cudng 46 b8 tONE ......oveverecermrererseeeresesessenasssssssssssssssnsasssseeeas 27

Béng 5.1 - Tinh chit co hoe Cla D& tONE ..........vverrvermeressaenserearerameesesseetrestsentsesssestsssssesssasins 32
Bang 5.2 - Trong lugng riéng ¢ia VAt Li€U........cccvvviriiiieirni i 32
Bang 5.3 — Hoat tai st dUNG.......ccooreie et s e 33
Bang 5.4 - Tai trong gid theo phirong Y “+% ..ot rare e 35
Bang 5.5 - Tai trong gi6 theo phuong ¥ -5 .ot s 35
BANE 5.6 — TO NP AT tTOME 1.t eeeresee s sssatssass s sesasessssssssssssssesesesesesesnsaressssssssssassanes 36
Bang 5.7 — Téng hgp céc cot khong dam bao kha nang chitl e ....eveeeeeerereereeseeeeevnesseenes 40
Bang 5.8 - Téng hop céc dim khéng dam bao kha ning chitl IFC.........oveervveereereenenreenesnenes 41
Bang 5.9 — Két qua kiém tra kha nang chiu Iuc ctia SAN tANE 6......coeeververveerirennerensiensonnesns 41
Bang 5.10 - Két qua kiém tra kha naing chiu luc ciia ciu thang.............cceeeervererererererernene 42
Bang 5.11 — Két qua kiém tra theo TTGH 2 cia mong truc B .....veereecerererercescnrcrmenenene 43
Bang 5.12 — K&t qua kiém tra theo TTGIH 1 €A CAC MONE.........evemreversrssemseessnensseseeerasaserens 44

‘E‘» TRUNG TAM NGHIEN CUU CONG NGHE VA THIET Bl CONG NGHIEP (RECTIE) f




CONG TRINH: THAP SAO - DA LAT
—_— e —

1. TAI LIEU KY THUAT VA TIEU CHUAN AP DUNG
Tai liéu k¥ thuat va tidu chudn ap dung:
» TCVN 2737 : 1995 “Tai trong tac dong - Tiéu chudn thiét ké”;
» TCVN 5573 : 2011 “Két cAu gach d& va gach da cét thép - Tiéu chudn thiét ké”;
=  TCVN 5574 : 2012 “Két cAu bé tong cbt thép - Tiéu chuén thiét ké”;
= TCVN 5575 : 2012 “Két cdu thép - Tiéu chuén thiét ké”;
* TCVN 9362 : 2012 “Tiéu chuén thiét ké nén nha va cdng trinh™;
» TCVN 9360 : 2012 “Quy trinh k¥ thuit xac dinh d5 lin c¢dng trinh c¢dng nghiép va dan dung
bing phuong phap do cao hinh hoc”;
» TCVN 9381 : 2012 “Hudng din danh gid mirc d6 nguy hiém cia két cdu nha™;
= TCVN 9343 : 2012 “Két céu bé téng va bé tdng cbt thép - Hudng din cdng tac bao iri”;
» TCVN 4419 : 1987 “Khdo sat cho xdy dung - Nguyén tic co ban”;
= TCXDVN 239 : 2006 “Bé téng ning — Chi din danh gid cuong d6 bé tong trén két ciu cong
trinh™;
* TCVN 9335 : 2012 “Bé tong ndng — Phuong phép khéng pha hiy — Xac dinh cudng dd chiu
nén sir dung két hop may do siéu 4m va stng bat ndy”;
= EN 1992-1-1 : 2004 “Két chu bé tdng cbt thép — Tiéu chuan thiét ké”,
»  ACI318 :2014 “Két cAu bé tdng cbt thép — Tiéu chuén thiét ké”
» Phin mém sir dung tinh toan: Etabs, SAFE, Excel.

2. GIOT THIEU CONG TRINH

Cong trinh Thap Sao — Trudng Dai hoc Pa Lat toa lac tai dia chi s6 1 Phi Déng Thién Vuong,
phuémg 8, TP. Pa Lat. Cdng trinh dang hinh try tam gidc ¢6 chiéu cao 33.3m tinh tir mit dat. Than
thap voi két cAu khung bé tong ¢t thép (BTCT) chiu luc duge bao che bing tuéng gach thé nung.
Céng trinh duge b tri thang bé dé di chuyén trong long thap theo hinh xoén ¢ véi cac bac thang
BTCT duge ngam vao tudng.

Theo yéu cdu coa chi dau tu céng trinh Trudng Pai hoc Pa Lat, Trung TAm Nghién Ctru Cong
Nghé Vi Thiét Bi Cong Nghiép (RECTIE) — Pai hoc Béch Khoa Tp. H6 Chi Minh tién hanh:
“Kiém tra hién trang, kha néng chiu lyc hién hifu v danh gid chat luong cia cong trinh trén co s&
céc dir liéu khao sat tir hién truémg va mé hinh tinh toan tir d6 dua ra bién phap gia cudng kéo dai

thoi gian sir dung cho két cdu”.
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3. NOI DUNG CONG VIEC

Theo yéu ciu ciia chu dau tu, don vi tr vén kiém dinh 1ip béo céo kiém dinh két cdu cong trinh theo

trinh vé ndi dung céng viéc nhu sau:

= Do vé lai hién trang két cdu thap, x4c dinh kich thuée hinh hoc c4u kién két cdu chiu luc (san,
¢t, trdmg va mong thap);

*  Quan tric nghiéng cia thap;

*  Khio sat hién trang nirt (do dac bé rong va chiu dai), lap ban dd phan bb hién trang vét nirt
trong két chu thap (san, c¢it, tudng va mong thap);

= Xac dinh cuong dd bé tdng cua céc c4u kién chiu luc theo hai phwong phap truc tiép (khoan
mAu) va gian tiép (siéu am két hop bt nay);

= Xac dinh vi tri, s6 luong dudng kinh cét thép chiu luc, tinh trang &n mon, chiéu day 16p bé tong
bao vé ciia cic chu kién chiu luc san, ¢t va méng dung két hop hai phuong phap cam tng tir
va duc trire tiép;

= Kiém tra cudng d6 va chit lugng tuomg gach;

= M0 hinh hoa, tinh toén va kiém tra kha ning chiu lyc ctia két cAu thép hién hir;

= Pé xuit phwong 4n cai tao, gia ¢d phuc hdi kha nang chiu luc va cong nang sit dung cia két chu

thap.

4. CONG TAC KHAO SAT HIEN TRUONG

4.1. Kiém tra kich thwéc hinh hoc ciia két ciu céng trinh

Cong tac khao sat kich thude hinh hoc cua cac céu kién chiu liye cla cong trinh nhim phuc vu cho
cong tac tinh todn va kiém tra kha ning chiu luc cua két cAu cdng trinh. Phuong phap kiém tra duogc
thuc hién bing phwong phép do dac thu cbng sir dung thuée do laser va thuée day (Hinh 4.1 dén
Hinh 4.6). S lrong cdu kién c{t, dam va mong khao sat duoc lya chon tap trung vao khu vuc du
kién, tuy nhién vin phai dam bao duge tinh dién hinh cho toan b cong trinh. Két qua khao sit cho
théy hé khung ctia cdng trinh 1a vét lidu bé tong cbt thép (BTCT) vdi cit ¢ tiét dién hinh tam giac
va ddm c6 tiét dién chit nhat. San st dung trong c6ng trinh 14 BTCT. Hé cau thang bd theo hinh
xo4n ¢ duge sir dung trong cong trinh voi cac bac thang BTCT duge ngam vao tuong. Cong trinh
sir dung hé méng don. Tudng bao che sir dung gach thé véi bé diy tuomg 12 280mm ngoai trir tang
trét c6 bé day 1a 350mm. Két qua khao sat dugc thé hién chi tiét trong Phu lyc T.
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Hinh 4.1 - Xdc dinh kich thudée hinh hoc cong trinh bing thide ddy va thude do laser
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> Hink 4.3 - Nde dinh kich thude tiét dién cor
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Hinfr 4.3 - Xdc dinft bé rong twong gach
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Hinh 4.6 — Xdc dinh kich thieée vé thang
4.2. Kiém tra d9 nghiéng, hin 1§ch cia cong trinh hién hiru

4.2.1. Phuong phdp va thiét bi do

Thiét bi ding dé do nghiéng 1a may toan dac dién td¢ GTS - 235N do cong ty Topcon (Nhit) san
xudt. May ¢o chirc nang do dung guong phan xa.

Hinh 4.7 - May toan dac dién tir GTS — 235N
» Thong s k¥ thuét:
* Do chinh xac do goc: £77
*  Pg chinh xéc do dai: 3mm + 3ppm
o May GTS co chuc ning do khéng ding guong phan xa.

. ——
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4.2.3. Két qui

Két qua do do nghiéng cta thap sao duge thé hién trong Bang 4.1. D6 nghiéng léch cho phép cua
thap sao fu = h/500 theo TCVN 5574: 2012 (Muc C.5.4 - Bang C4); trong d6, h, 1a chiéu cao cdng
trinh.

Bang 4.1 — Két qua do chuyén vi cua thdp

r Toa d§ (m)
it H .
Vi tri dn A B C Trong tam
X Y X Y X 4 X Y
fl:':;' 0.00 | 43.064 0.00 | 47804 | 220 | 47417 | -296 | 46.095 | -0.223
Pinh
thip 33.33 | 44.505 | -0.083 | 47.033 | 1.137 | 46.870 | -1.668 | 46.136 | -0.205
Chuyén vi dinh 0.04 0.02
i
fCl '\
J Fdh " chén thép cos £0.00m
LN ___-J":I
Binh thép cos +33.327Tm/ / C; A
V.54 A XN
r?:";":‘..‘."_'_ k" ii Il"‘-.. . .I'\| X
A N\ %
_"'\,i/ \

Hinh 4.10 - B§ léch giira dinh vé chdn thdp sao
Két qua kiém tra chuyén vi ngang dinh thap dugc thé hién trong Bang 4.2:

Bang 4.2 - Két gua kiém tra chuyén vi dinh thap

H | " .
i (s’ H Y im (H/500)im Chuyén vi ngang
(m) (m)
d3= Fad ]l ) R 0.001 0.06 Dat
Ghi chat:
Valk chidu cao cua thap, m;
Xt i chuyén vi ngang dinh thap theo khao sat, m.
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4.3. Khio sat hién trang nirt va lap biéu d6 phan bd hién trang nirt trong két ciu thap

4.3.1. Phuone phap khao st

Phuong phap khao sit bao gém phuong phap theo ddi va ghi nhan bang mét thuong dé lap ban dé
phéan bd cta vét nirt trong cac san., dam va cét BTCT. Sau do, kinh hién vi quang hoc dugc s dung

dé xac dinh chinh xdc bé réng vét nirt 1on nhat trong ting cau kién.

EI N

b L [y

b
I

k|

Hink 4.17 - Thiét bi khdo sét vét ni
Quy trinh khao sat nit dugce thue hién theo cac bude sau:
(a) Kiém tra hién trang nut thuc té cua két ciu va ghi nhén cac vét nut phat sinh (néu co):
(b) Lép ban dd miéu ta vi tri cac ciu kién bi nat:
(¢) Po dac bé rong va chiéu dai cua cac vét nit.

4.3.2, Két qua klrao sdat mit cua cde cau kién chiu lue cua két cau cong trinh

Két qua khao sat vét nut cho thiv tudmg bén ngodi cong trinh xudt hién vé&t nat tai vi v Gép gidp
gilra tudmg gach va ot bé (6ng; cic vét nirt nav chay doc theo céc ¢t & 3 goc cua ¢dng trinh (khao
sat tir cos =0.00 dén +4.00m con lai dung may toan dac dé v& lai vét nurt). Cdc cot tang trél bén
trong cdng trinh hau nhu bi nit va hu hai nghiém trong: lop bé tdng bdo vé cua cdt bi bong tréc
mang lén lam 16 cbt thép ra ngoai o phﬁn chan c¢dt, ngoai ra xudt hién cde vét nut chay doc theo truc
cdt thép chiu luc cua cot. Cac vét nirt trong san xuat hién & vi i tiép xdc gitra ¢dt va san va phat

trién vé 3 canh ctia cong trinh. Vi tri va bé réng vét nirt duoc trinh bay chi tiét trong Phy lge I1.
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Hinh 4.13 — Khao sdr vér mirt ¢ot

gu. TRUNG TAM NGHIEN CUU CONG NGHE VA THIET Bl CONG NGHIEP (RECTIE) 17
-




CONG TRINH: THAP SAQ — PA LAT

i
=]
e
o)
<]
S,
(]
=]
—
@
=]
Lie]

&

oY L

Hinh 4.14 — Khao sdt vér mitt san

4.4. Kiém tra cwong d9 thwe ciia bé tong biing phirong phap siéu 4m va siing bt ndy

4.4.1. OQuy trinh thwe hién

Cong tac xac dinh cudng do chiu nén cua bé (dng theo phuong phap siéu 4m két hop véi thiét bi bat
nay dugc tién hanh theo cc bude nhu sau:

(a) duc bo 1op xi ming 16t bé mat cén do;

(b) lam nhin bé mit cin do bang may mai bé tdng;

(c¢) 1am sach bui bé mit cén do bang chdi 16ng;

(d) xac dinh vi tri do b?mg thuée ke;

(¢) tao mat tiép xXuc béng cach dung chét bai tron bé mit.
4.4.2. Két qui
Két qua khao sat cia bé tong cdt, dAm, san va tudmg tai cac ving khao sat duoc thé hién trong Bang
4.3. Két qua chi tiét dwoc trinh bay trong Phu lue III. Mt s6 thao téc kiém tra chat luong, cudng
d6 bé tong bang thiét bi bat nay két hop sidu 4m duoc thé hién trén Hinh 4.15 dén Hinh 4.21.

Bdng 4.3 - Bang két qua cueong dé cdu kién theo phurong phdp siéu dm va bdc ndy

Céau kién Vi tri R (MPa)

San San S1 10.6

Cot C5-Avi tri 1 38.1

Cot C5-Avitri 2 30.0

Cot C5-B.vi tri | 13.2

Cot C5-B,vi tri 2 234

Cot C5-Cvitri | 18.7

Cot Cot C5-Covitri 2 18.5

Cot C4-A 35.9

Cot C4-B 42.8

Caot C4-C 2l 7/

Cot C3-A 28.3

i Cot C3-B 34.9

Cot C3-C 45.9
e ——
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Ciu ki¢n Vi tri R (MPa)
Cot C2-A 33.0
Cot C2-B 23.6
Cot Cl-A 28.7
Cot C1-B 23.5
Cot C1-C 30.2
Dam D5-AB 11.4
Dam D5-BC 11.3
Dim Dam D4-AB, vi tri | 21.2
Dam D4-AB, vi tri 2 13.8
Déam D3-BC 30.5
Tuong A-B (cos +3.5m) 12.5
Twong Tudmg B-C (cos +3.5m) 11.5
Tudng A-C (cos +3.5m) 15.4

10/18/2018

. 10/18/2018

Hinh 4.15 - Céng tdc kiém tra cuomg do bé tong cit dimg thiét bj bét nay

E =

!{;‘ TRUNG TAM NGHIEN CUU CONG NGHE VA THIET BI CONG NGHIEP (RECTIE) 19




CONG TRINH: THAP SAO - DA LAT

g
]
=
-~
=]
=

Byl |
101872018

Hinh 4.15 - Cong tde kiém tra cudng o bé iong cér dimg ihiél bi bt nay (11)
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Hinh 4.16 - Cong tde kiém tra cudng do bé tong dam dimg thiét bi bt nay
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Hinh 4.19 - Cdng tac kiém tra cuong do hé 16ng cor dimg thiét bi sicu am
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10/18/2018 17:14

Hinh 4.19 - Céng tdc kiém tra cuong dé bé 16ng cot dimg thiét bi siéu am (1)
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\

18 0/18/2018 17:12

Hinh 4.21 - Cong tdc kiém tra cueomg 6 bé tong tuwong dimg thiét bi siéu dm
4.5. Kiém tra cwong dd chiu nén bé téng theo phwong phap khoan iy méu

4.5.1. Quy trinh thuc hién

Cong tac khoan léy mau bé téng tai hién truomg duoc tién hanh theo TCXDVN 239:2006. May
khoan bé téng hiéu Proeti do Tdy Ban Nha san xudt duge st dung dé khoan méu. Tong sé6 mau

khoan la 5 mau, nhdm danh gid so bd vé cudng d6 bé tdng cia cong trinh. Cac mau khoan c6 dang

e —
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lang try voi dudng kinh 68 mm va chiéu cao t6i thiéu bing duémg kinh 16i. Truéc khi tién hanh thi
nghiém nén pha hity, cdc miu duge gia céng lai d& ghip cho viée thi nghiém nén c6 két qua chinh
x4c nhat (Hinh 4.24). Cac mAu sau khi gia cong xong, dugc kiém tra lai mét lan nita kich thuée
hinh hoc, ¢é hay khong cbt thép trong 15i (Hinh 4.25) va sau d6 duoc cho tién hanh thi nghiém.
4.5.2. Két qud cuong do nén bé ting

Theo TCXDVN 239:2006, cudng d6 bé tdng cia két cdu xac dinh theo phwong phap phd hity dugc ]

xem la dat yéu ciu néu:

Ri > 0.9Ry
va Ruin = 0.75R,e
Trong d6:
Ru=X Rpiln
Rhi : cuomg d6 chiu nén cia mau thiri;
n : 56 lwgng mAu trong mét t6 miu;
Rye : cudmg d9 chiu nén bé toéng yéu ciu, MPa;

Rye = 0.778 M véi M 1a mac be tong.
Cong tac 14y méu va quy trinh thi nghiém duoc thé hién tir Hinh 4.22 — Hinh 4.26.

& Bl = |

Hinh 4.23 - Khoan mdu cét tai hign (rieong
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Hinh 4.26 - Kiéw pha hoai dién hinly cua mdu bé ting
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Két qua thi nghiém nén mAu duge trinh bay trong bang sau.

Bang 4.4 - Két qua nén méu cuong dp bé 16ng

| T = . = I
Kich thude Thong‘so bt Cwéng d§ hién tredng
= thép N
méiu khoan z £ tirng miu khoan Ry
" trong miu khoan o
- = 1
= “E 5 n," = Cudng
£ | 2| B B 2 : =l
El & | 4| = 2l 2l 21 2| «| 2| £ 5| =
o 5 = < - = = "E £ = £ & | tong
& Sl 3 E ' slhprel = £ 2 | hign
= ; 'E§ di | al diz | a2 s g. 3 ?n o E “; < | truimg
g 5 & ,E E:' “:' o e cha
=} [} (::- = ; til';lg
== miu
| Ruvi
mm mm | omm | mm | o | mm - e’ N MPa MPa
L |
= | []
1 [ MONG | gg | o2 ss | 363 | 132 | 364 | 135 | 23 | 1 | 103 | 3744
2 | MONG 1 68 | 100 ss | 363 | 812 | 224 [ 147 | 23 | 1 | 106 | 2360
R I I ss | 363 | 600 | 165 | 147 | 23 | 1 | 106 | 1744
4 [ MONO |68 | 100 ss | 363 | 1056 | 201 [ 146 | 23 | 1 | 105 | 3060
1 COTB | 68 100 58 363 876 | 24.1 147 | 23 | 1.06 | 23.46
. Ghi chii: v d,;, diz - Ducng kink danh nghta cia thanh céi thép 1 va 2 (néu ¢d) ndm trong mau khoan
v ay, a; - Khodng cdch tir truc thanh thép 1 va 2 (néu cd) dén day gan nhdt cua miu khoan
* 5S - Phuong khoan song song véi phuong do6 bé ting.
= VG - Phuong khoang vudng gdc v&i phueong dé bé 1ong.

4.6. Kiém tra dwromg kinh, vi tri va sé lwgng ct thép cdt, dim, tinh trang in mon va
kiém tra 4§ day 16p bé téng bao vé

Cong téac x4c dinh vi tri, s6 luong cbt thép va chiéu day lop bé tong bao vé duoc tién banh duya trén
phwong phép thi cong bing cach duc bo i&p bé tdng bao vé clia mép ngoai va ding thude day dé do
budc cdt thép, thudce kep dé xac dinh duomg kinh cbt thép. Qua trinh khao sat cdt thép trong céc chu
kién duoc tién hanh cho céce cdu kién dién hinh. Két qua kiém tra tai cac cdu kién duoc chon cho
thy chiéu day 16p bé téng bao vé dat yéu cu, tuy nhién c6 rat nhidu vi tri cia c4u kién cot, ddm va
céu thang bi bong tach lop bé tong bao vé lam 16 ¢t thép ra ngoai dan dén cbt thép trong céc ciu
kién chju chinh bi &n mén nghiém trong (Hinh 4.28 - Hinh 4.32). Két qua khao sat cbt thép duge
thé hién trong Phu luc L.

Mdt sb hinh anh kiém tra duong kinh, vi tri va sb luong cbt thép cdt, dim kiém tra do day lop bé

tong bao vé tai cac cau kién dién hinh.
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10/18/2018 08:40

Hinh 4.28 - Thao tdac kiém tra thép ¢
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Hink 4.29 - Thao 1ic kiém tra thép déam
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Hinh 4 30— Tinh trang ri sét cot thép cita cét
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Hinh 4.32 — Tinh trang ri sét cot thép vé thang
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5. KIEM TRA KHA NANG CHIU LUC CUA KET CAU HIEN HU'U

5.1. Tai lidu ky thudt va tiéu chuén &p dung

Tiéu chuén 4p dung da duge d cip trong Muc 1 - “TAI LIEU KY THUAT VA TIEU CHUAN AP
DUNG.

5.2. Vat liéu

5.2.1. Bétong

Theo két qua nén mau bé tong, don vi kiém dinh sir dung bé téng c6 clp d6 bén chiu nén B25
(M350) gé tinh toan va kiém tra. Cac gia trj tinh toan dugc lfiy theo TCVN 5574 : 2012 dugc trinh
bay trong bang sau.

Bang 5.1 - Tinh chat co hoc ciia bé téng

Cip db bén Es Ry R
(MPa) (MPa) {MPa)
B25 30000 14.5 1.05
5.2.2. Thép

Két qua khao sat cho thay cong trinh nay sir dung thép tron tron khéng gan. Theo thong tin tir chi
d4u tu cong trinh duge dua vao sir dung tir trude nam 1960, thép thanh sir dung phé bién cho céng
trinh vao thdi gian nay la loai thép A7 (phén loai theo ASTM). Loai thép nay c6 gidi han chéy £, =
33 ksi = 227.5 MPa va mé dun dan hdi £; = 200 GPa. Pon vi kiém dinh sit dung céc théng s nay
gé phuc vu cho cdng tac tinh toan kiém tra.

5.3. Tai trong tac dung va té hep tai trong

5.3.1. Tinh tii

Trong lugng ban thin cta cong trinh bao gbm két cAu BTCT chiu luc, tuomg gach xdy, céc lép ciu
tao hoan thién san, v.v... kich thuéc duoc lay theo hd so thiét ké do cha déu tu cung cép va theo két
qua khao sat do dat thuc té. Tai trong duoc lay theo theo tiéu chuan TCVN 2737 — 1995 “Tai trong

va tac dong - Tidu chuén thiét ké”

Bang 5.2 - Trong lugng riéng cua vat liéu

Trong hrong

STT Vit liéu hodc thanh phim (N/m) HE s6 vugt tai n
I Bé tong cbt thép 25 1.1
2 Gach 6ng 16 1.1
3 Gach thé 20 J s
4 Vira l6t, trat tran 20 1.3
5 Gach gdm cac loai 22 1.1
6 Tém lat bing da granit 27 1.1
7 Dat tréng ¢o 18 I

TN
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STT Vit li¢u hodc thanh phim Tr(c';?lg f::;;n 8 HE sb vrgt tii n
8 Trén treo, hé théng k¥ thuat 0.2 (kN/m?) 1.2
9 Lép hardener 0.1 (KN/m?) 1.2
10 Lancansith=12m 0.3 (kN/m) 1.3
H Tuomg gach éng day 300mm 5.0 (kN/m?) 1.1
12 Tudmg gach 6ng day 200mm 3.3 (kN/m?) 1.1
13 Tuéng gach dng day 100mm 1.9 (kN/m?) 1.1
14 Tudng gach thé day 280mm 5.84 (kN/m?) 1.1
15 Tuomg gach thé day 200mm 4.0 (kKN/m?) 1.1
16 Tudng gach dng thé 100mm 2.1 (kN/m?) 1.1
17 Tuomg gach khéng nung 7 1.1

5.3.2. Hoat tdi sir dung

Hoat tai tiéu chuan phan bé déu trén san dugc tinh dua theo hd so thiét ké cong trinh do chu dau tur
cung cép va theo tiéu chuin TCVN 2737-1995 theo Bang 5.3.

Bang 5.3 — Hoat tai sur dung

Loai phong Téi trong tiéu chuén Hé sb vugt tai, n

1. San cic ting:

Phong ngu khich san 2 kN/m? 1.2
Cin ho 1.5 kN/m? 1.3
Nha tré 2 kN/m’ 1.2
Vé sinh cén ho 1.5 kN/m? 1.3
V¢ sinh khu dich vy, nha tré 2 kKN/m? 1.2
Sanh thang may/Hanh lang 3 kN/m? 1.2
Phong hop 4 kKN/m* 1.2
Khu thuong mai, dich vu 4 kN/m? 1.2
Khu vuc tap trung déng ngudi 4 kN/m? 1.2
Cau thang 3 kN/m? 1.2
Baticoug 15l B 4 KN/m? 112
Kho 5 kN/Im 1.2
Khu vuc phong k¢ thudt, phong may 7.5 kN/m? 1.2
Tang him, ramp dbc 5 kN/m? L2
Khu vuc dé xe 5 kN/m? (8

o
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Loai phong Tii trong tiéu chuin HE s6 virgt tai, n
1. San cdc thng:
Phong rac 1.5 kKN/m?2 1.3
Khu vue khic 2 kN/m* 1.2
2. San mai:
San mai tap trung déng ngudn 4 kN/m?* 1.2
San mai khéng sir dung 0.75 kN/m? 1.3

5.3.3. Tdi trong gic
Tai trong ngang do gi6 tac déng 1én ¢ong trinh duge 14y theo hd so thiét ké do chii dau tu cung cap
va theo TCVN 2737:1995 va TCXD 229:1999, bao gdm 2 thanh phén: phén tinh va phin dong:
a. Thanh phdn tinh cia tdi trong gié
=  Gid tri tiéu chuén thanh phan tinh tai trong gié W
W =W xkxc

Trong dé:
W, : gid tri cta 4p luc gioé lay theo vung IA (Ap luc gid tiéu chuan khu vue TP. Pa Lat ¥,
= 55 daN/m?);
k :Hé s ké dén su thay ddi cuia ap luc gi6 theo dd cao va dang dia hinh (dang A);
¢ :Heé sb khi dong;
= Gia tri tinh toan thanh phin dong tai trong gié W :
W"=Wsxnxf
Trong do:
¥ : 1a hé sb tin cdy cla tai trong gi6 lay bing 1.2;
A =1 :1ahé sb diéu chinh tai trong gi¢ theo thdi gian sit dung 50 nam.
b. Thanh ph&n déng cua tdi trong gio
=  Gid trj tiéu chudn thanh phin déng tai trong gi6 W,
Won=Mowy,
Trong dé6:
W,y ¢+ Gid tri thanh phén déng tiéu chuén;

M, . Khoi lugng tép trung cla phan cong trinh thi j;

Z ¥ ’./rWFJ
_ =1

W, =
DM,
j=l

4

»
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W-’"f = "Mjé’f's,'v
S, 4 dién tich don gio cua phé’mj ctia cong trinh;
¢, i He s6 ap luc dong ndi suy Bang 4 trong TCXD 229-1999;

M Khai luong tap trung ciia phn cong trinh tht ;

&+ Hé s6 dong luc tmg véi dang dao dong thir i, phy thude vao théng sb &, va dd giam
loga cuia dao déng, 1dy ndi suy.

W,
£ =
940.1,

Trong do:
y : Hé sb tin cay ctia tai trong gi6 liy bing 1.2;
W, : Gia tri ap luc gid tidu chudn;
ik Tén sb dao dong rién thar /;
Hé sb dong luc & duoc xac dinh théng qua ndi suy tir gid tri &
»  Gid trj tinh toan thanh phan dong a1 trong gid W,
W' =W, 78

Dua vao két qua phén tich ddng luc hoc cuia cong trinh (cdng trinh ¢o6 tiét dién hinh tam gidc déu),

phuong tic dong nguy hiém nhit cua tai trong gi¢ 1a phwong vudng goc vdi mit cia tiét dién cong
trinh. Do dé, don vi kiém dinh s& tinh todn tai trong gié theo phuong nay (phuong Y, Hinh 5.2).
K&t qua tinh toan tai trong gié duge trinh bay trong Bang 5.4 va Bing 5.5,

Badng 5.4 - Tdi trong gio theo phuwong ¥ "+

STORY | Z(m) | m(T) kK | ¢ | Sym) | WnkN) | Wy@kN)
Story? 33.395 946 | 1391 | 0278 | 17.25 8.57 17.69
Story6 | 2286| 17.24| 1319 | 0286 | 3123 8.74 30.36
StoryS 17.255 | 1263 | 1268 | 0292 | 2028 4.01 18.95
Story4 13255 | 1093| 1222 | 0297 | 1813 2.22 16.33
Story3 9.23 867| 1162 | 0305 | 19.20 1.00 16.45
Story?2 527| 1122| 1074 | 0317 | 2355 0.53 18.64

Bang 5.5 - Tai trong gio theo phuong ¥ “-*

STORY | Z(m) | m(T) k C Sy(m?) | Wy (kN) | Wy (kN)

Story7 | 33.395 946 | 1391 | 0278 | 17.25 5.12 10.56
| story6 2286| 17.24| 1319 | 0286 | 31.23 5.22 18.13
Searis 17.255 | 1263 | 1268 | 0292 | 2028 | 240 11.32
Storyd 13255 1093 | 1222 | 0297 | 1813 | 132 9.75

e ——— e ——
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STORY Z (m) m (T) k g Sy (m?) Wy (kIN) We (kN)
Story3 9.23 8.67 | 1162 0.305 19.20 0.59 9.82
Story2 5.27 | 11.22 | 1.074 0.317 23.55 0.32 11.13
5.3.4. Tai trong ding diit
Khéng xét dén
5.3.5. I'6 hop tii trong

Bang 5.6 - T i) hop tai trong

= z Tai trong

i 17 P TT TTHT HT GIO Y
1 SLS1 1 1 1
2 SLS2 I I 1
3 SLS3 1 1 -1
4 SL84 I | 0.9 0.9
5 SIESS | 1 0.9 -0.9
6 ULS1 I R L2
7 ULS2 | 1 1.2
8 ULS3 1 ! -1.2
9 US4 | I 1.08 1.08
10 ULSS | | 1.08 -1.08
0t SLS Envelope SLS1 -> SLS5

12 ULS Envelope ULS1 -> ULS5

Ghi chit:
1T - Trong luong cau kién bé tong cbt thép;
TTHT : Tinh tai hoan thién san va tudng xay, vach ngan bao che céc loai...;

HT
GIOY

: Hoat tai trén cac san;

: Tai trong giod tac dung theo phuong Y.

5.4. Phuong phap tinh todn va mé hinh két ciu
Phén tich, tinh toan ndi lyc két ciu dua trén phuong phap phin tir hitu han, bang céc phdn mém
chuyén dung phd bién hién nay:

¢ M6 hinh khung khéng gian (3D) c6 xét su dén lam viée ddng thoi cia san, dim c6t bing phé.n

mém ETABS (Hang CSI— Hoa Ky).

e M5 hinh hé két cdu san timg ting va hé madng bfmg phr?m mém SAFE (Hdang CSI - Hoa K).
Céc két qua phén tich bang phin mém dugc tinh toan kiém tra lai bing cac phuong phap co hoc két
chu, sire bén vat liéu dua trén cac phép tinh giai tich hoac tra bang, tra biéu dé ndi lve.

H¢ chan c6t duoc xem 1a ngam tai mit méng. Hé dai méng duge rod rac hda va phan tich don 1¢ cho

tung chén cdt.
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Tinh todn ot thép, kiém tra kha nang chiu lue, chiu tai, kiém tra bién dang dwoc thue hién cho tirng
céu kién bing cac bang tinh l4p trén nén EXCEL theo tidu chuin TCVN 5574:2012 va céc tiéu
chuan Viét Nam hién hanh.
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(a) Luc doc: {(b) Mé-men; (¢) Lye cét

Hinh 5.5 — NI luc trong két cau khung

5.5. Két qua kiém tra

5.5.1. Chuvén vi dinh cua cong ftrinh

Chuyén vi dinh/chidu cao céng trinh = 0.0219/31.847 m = 1/1454 < [£/H] = 1/500 (TCVN
5574:2012) => Dam bao diéu kién vé gi¢i han chuyén vi theo phrong ngang.
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5.5.2. Kiém tra khd ndang chiu lwe ciia hé khung bé téng cdt thép ( cét v dim )

Don vi kiém dinh tinh toan kiém tra cac cAu kién oot va ddm véi t& hop tai trong tir ULS] dén
ULSS5 tmg vé1 TTGH 1 (gion han cudng do) theo muc 5.3.5.

Cac cdt khong thoa kha nang chiu luc 1a céc ¢dt ¢o ty s6 PMM > 1: Két cdu khéng da khi ning
chiu lye. Véi PMM Ia ty sb khoang cach tir géc toa d6 cua diém ndi lyc 16n nhat v&i khoang céch
e géc toa do dén mat nim trén mat trong tac. Vi dy, mot it bét ky ¢o biéu db tuong tic thé hién
kha ning chju lyc cta ¢t nhu hinh bén dudi va diém A trén hinh 13 diém néi luc c6 toa dd (N:*,
M.", M,") 12 didm n3m gin mit tuong téc nhit. Ty & PMM dugc tinh = d4/d, néu ty sé nay nhé hon
1 tire 13 diém A nim trong mat bidu db tuong tac => tit ca cac diém khéc déu nim trong mit biéu

dbd => ¢t dam bao kha ning chiu luc.

Z JIN!:h l

O™

(M)
Biéu do twong tdc xién
Téng hop céc ¢bt va dim khong thoa kha niang chiu luc duge thé hién trong Bang 5.7 va 5.8.

Bdng 5.7 — Tong hop cde cét khong dam bao khd ndng chiu luc

B P | M Major | M Minor | Ty s6 PMM
Tén cft trong BV (Phy luc
ot trong BV (Phu luc ) kN | KkN-m KN-m
C5-A, C5-B, C5-C (cao d¢: +15.705 -> +19.700m) 56.8 -5.6 -0.6 1.3
C4-A, C4-B, C4-C {cao d6: +11.705 -> +15.705m) -11.5 -1.8 0.1 1.01
C2-A, C2-B, C2-C {cao dé: +3.720 -> +7.680m) -2.8 -6.6 0.4 1.15
C1-A, C1-B, C1-C{cao dé: -1.55 -> £0.0m) 59.7 -13.6 -0.3 1.5
Dizplsy Opbons D Interacton Surace Curranl Intaracton Curve
@ Show Deeign Cods Data (O Show Fiber Model Dala
&40 -
Combo UCombe BEQ -
IEESE ‘
M3 56kNm 400 -
Lames [ lAth C/C Ratio 1322 2- a0 -
| pom P KN M2 kh-m M3 kv-m f AN —
_ 2853 -1 54BE-03 -1 58E-02 160 -
2 2679 1 -14 T — o e S
‘ 3 256 £z 23 .‘7‘ i nl ..--':"'"'"
4 28/ % L3 <34 b .
B 2 < == s’ 25 0 25 sb 15 wo s
|2 1625 oE] §7 M dkN-m}
8 1338 & £5
190 :L_U; Ei j; Plan == | :I deg
: 1 51 -1 659E-D2 -1 BYIE-02 e B
Elevahon [33n T = deg Nate Compression I pasilive in this fom
3D MM PM3 M2 Cone
LCumhl - Curve s al 185 595 deg

Hinh 5.6 — Két Gqua kiém tra kha néng chiu luc cét C5-4, C5-B. C3-C (cao do: 15.705 ->

+19.700m)
e

40
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Bang 5.8 - Tong hop cdc déam khéng dam béo khd ning chiu luc

Tén cft trong BV | P | M Major ] M Minor Ty s6 PMM
(Phu lucl) 1 kN kN-m kN-m
D5 o -2.8 -6.8 -0.02842 1.2
| DSA, D5B, D5C -6.8 11.5 0.0009535 2.1
D4A, D4B, D4C -9.2 14.4 0.006463 2.7
D4 -3.7 -5.8 0.03663 1.1 ]
D3 -4.6 -6.1 -0.04632 Ll |
D3A, D3B, D3C -10.3 15.6 -0.1 2.9
D2A, D2B, D2C -3.4 13.6 -0.1 2.5

5.5.3. Kiém tra khd ning chiu lwe ciia san

San duogc tinh toan kidm tra véi to hop tai trong ULS tng véi TTGH 1 (gidi han cuong d0) theo

muc 5.3.5.

s
Hinh 5.7 — Két qud néi luc mé-men véi t6 hop tai ULS ciia san tdng 6
Két qua kiém tra kha nang chiu lyc cha san ting 6 duge thé hién trong bang sau.

Bang 5.9 — Két qud kiém rra kha néng chiu e ciia san tang 6

' A, BO tri B
Phuong (k'::ﬂ [mbm) (mhm) (n::n) t.toan | theép As ﬂ;’;:;:;' "1 s | Ki€m tra
{mm?} 1st
X -6.1 1000 80 13 428 8d6 226 0.53 | Khdngthda
Y 9.9 | 1000 | 80 13 | 724 10d6 | 283 |0.39 | Khéngthda

© San ting 6 khong dim béo khd ning chiu e

5.5.4. Kiém tra kha nang chiu lue cua luc ciu thang
5.54.1. Tadi trong

Tai trong téc dyng 1én cdu thang gém c¢6 (theo TCVN 2737:1995) :
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* Tinh tai: 0.045 m (chiéu day thang) x 25 kN/m? = 1.125 kN/m?, hé sb vuot tai n= 1.1;
* Hoat tai phan bd déu: 3 kN/m?, hé sb vurot tai n=1.2;
* Hoat tai tap trung: 1.5 kN, hé s6 vuot tai n = 1.2.
5.5.4.2. Ngi lyc tinh todn
So db tinh toén ndi luc cua vé thang la so dd dim console véi lién két ngam tai bé miit lién két véi
tudmg. Noi lyc md-men ding dé tinh toan thép s& 12 ndi lue 16m nhat trong hai td hop tai sau:
» THI - ftinh tai va hoat tai phan bd déu: My = (1.1 x 1.125 + 1.2 x 1.3} x 0.2 (bé réng vé
thang) x 0.63% (chiéu dai vé thang) /2 = 0.11 kNm;
= TH2 — tinh tai phan bb déu + hoat tai tap trung: M, = 1.1 x 1.125 x 0.2 (bé réng vé thang) x
0.632 (chidu dai v& thang) /2 + 1.2 x 1.5 x 0.63 (chiu dai vé thang) = 1.18 kNm.
= Mo-men tinh toan My = 1.18 kNm.
5.5.4.3. Kiém tra khd nang chju lirc ciia cdu thang
Két qua kiém tra cdu thang dugc thé hién trong bang sau.

Bang 5.10 — Két qud kiém tra kha ndng chiu luc ciia cdu thang

B& tri [
As thép o L.
Ciukign | Mt | b h % | ttoan | as | PPN ks | iémra
(kNm) | (mm} | (mm)} | {mm) s {mm?)
(mm?)
1st
Cauthang | -1.18 200 45 8 179 2d6 57 0.32 | Khbng théa

= Cau thang khéng dim bio khé ning chiu luc.

5.5.5. Kiém tra khd ndng chiu lc clia mong

Don vi kiém dinh kiém tra mong véi t6 hop tai ULS tmg véi Trang théi gii han 1 (TTGH 1) hay
cdn goi 1a gioi han bén va td hop tai SLS {mg voi Trang thai gidi han 2 (TTGH 2) hay con duoc goi
12 gién han st dung (muc 5.3.5).

Hinh 5.8 — M6 hinh 3D kit cdu méng ctia c6ng trinh
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Hinh 5.9 — Ap luc dat nén (kN/m°)
Py A > R

i i 3
.
: "fi_' 1
Hinh 5.10 — Mé-men dai mong (kNm)
5.5.5.1. Kiém tra theo Trang thdi gidi han sir dung (TTGH 2)
Két qua kiém tra méng duoc thé hién trong bang bén dudi.
Bang 5.11 — Két qua kiém tra theo TTGH 2 ciia moéng truc B
Mong truc B
Cong trinh: Thap Sao - Truéng DPai hoc Pa Lat
Dia chi: S6 01 Phu Pédng Thién Vuong, Tp. Pa Lat, Tinh LAm Péng
Tiéu chuan: TCVN 9362:2012
Théng sb 16p dit dit méng
Chiéu séu chon méng h=Df 1.85 m
TLR trung binh b 22 kN/m’

T ——
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[ Moéng truc B
Bé réng méng chon b 215 m
Trong lwong riéng dat ndm trén ddy mong : i 194 v 19.4  kN/m’
Chi tiéu dat dudi ddy mong : en 141 ® 141 Dd
vii 194 Y2 19.4  kN/m’
e g2 c 29.7 kN/m?
Céc Iép dat ndm trén mat day méng; q=7iDr 3589 kNm’
A | B D Ng Ne Ny
Gia tri 0.296 2.183 4,708 3.62 10.431 | 2.321
Piéu kién on dinh :
Plmex 298 kN/m?
P min 154 kN/m?
Pn 226 kN/m?
Cac hé sb : m; 1.2 Bdng 15 - TCVN 9362:2012
Tnz 1.1 Bang 15 - TCVN 9362:2012
 Kec i S 4.6.11 - TCVN 9362:2012
Rp= 304.3 KN/m?  C 7 (15)- TCVN 9362:2012
1.2Ry= 365.1 kN/m?
1.5Ry= 4564 kN/m?
Kiém tra diéu kién : Pmax < L2Ry (1.5Ry: & géc)  Thoa
P < Ry Thoa
P Piin > 10 Thoa
Piéu kién bién dang (lin) :
Ap luc gay lun: Pel 231 kN/m?
Bé lin S 57 mm Mong ndéng
Lin giéi han Sgh 100 mm
Kiém tra diéu kién lin i S < Sgh Thoa

= Thdéa kha ning chiu hrc theo TTGH 2

5.5.5.2. Kiém tra theo Trang thdi gidi han cuomg dp (TTGH 1)

Két qua kiém tra theo TTGH 1 ciia cac méng duoc thé hién trong bang sau.

Bdng 5.12 — Két qua kiém tra theo TTGH 1 cia cde méng

| , B Tri ! )
. h a; A A: b tri Kiém
Mong | PhUONE | unm) | (mm) | (mm) | (mm) |[(mmeym) | 9 | o | mm2z/m) | |
| _ . | (mm)
— X | 209 |2000] 600 | 50 | 835 14 |200] 924 [111] ok
| Vone v | 231 | 2000 600 | so 923 14 [200] 924 |1.00] Ok

= Thoa kha ning chiu lwc theo TTGH 1
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6. KET LUAN
6.1. Két luin

Dua véo cic két qua khao sat va tinh toan kiém tra, cong trinh nay khéng dim bio kha ning chiju
lyrc theo tiéu chuan thiét ké bé 16ng cbt thép hién hanh (TCVN 5574:2012), chi tiét nhu sau:

Mot sb cot khong ddm bao kha nang chiu luc theo tai trong hién hiru (xem muyc 5.5.2);

= Mbt sb dim khéng dam bao kha ning chju luc theo t3i trong hién hitu (xem muc 5.5.2);

= San khong dam bao kha ning chiu Iyc theo tai trong hién hitu (xem muc 5.5.3);

» Ciu thang khong dam bao kha ndng chiu luc theo tai trong hién hitu (xem muc 5.5.4);

*  Modng dam bao kha nang chiu luc theo tai trong hién hitu (xem mue 5.5.5).
6.2. Dé xuit gidi phap gia ¢ cho két ciu khéng dam bao kha niing chiu hre
Céng trinh Thap Sao tinh dén thoi diém nay da dugc hon 50 ndm sir dung. Két qua khao sat va tinh
toan cho thay két céu cong trinh da c6 sy suy giam déng ké vé kha ning chiu luc, khéng dam bao an
todn va vi vdy can phai duoc sira chira, gia ¢b trude khi duoe dua vao sir dung tré lai. Déy la céng
trinh bidu tuong cia Dai hoc Da Lat, mang cac yéu 16 lich sir, viin héa va tdn giao cd gia tri 1on; vi
vay, cOng tac sua chifa trong thoi gian s.'fip 161 can phai dac biét cha trong dén vén dé bao tbén hién
trang kién tric, m§ quan va tranh t&i da céc tac ddng bén ngoai 1am anh hrdng dén két cdu hién hiru
ctia cong trinh ciing nhu tranh lam suy yéu thém do bén cia cong trinh vén d4 c6 tudi doi st dung
kha cao va dang trong tinh trang suy yéu nhu hién nay. Trén co s& cac van dé vira néu, don vi tur
vén kiém dinh xin phép dua ra hai gizi phap k¥ thudt phuc vu cho céng tac sira chita va gia cb cong
trinh ¢é Chu d4u tr xem xét va quyét dinh nhu sau:
Phwong an 1 — Cay thép méi va mé rong tiét dién cdt va dim
Mot s6 cdu kién chiu luc nhu ddm va ¢t cua cong trinh ¢o cbt thép bi dn mon & muic d6 dang ké
(1én dén 49%) va khong con dam bao kha niang chju tai theo thiét ké ban dau. Dé phuc hdi kha nang
chiu lyc va dam bao dd bén cua céc ciu kién nay theo thoi gian, can dyc bd 16p bé tong bao vé
quanh viing cbt thép bi an mon, x{r 1y bing héa chéat nhim ngin qué trinh n mon tiép tuc, xir Iy héa
chét 1op mat cia bé t6ng cii dé tao bam dinh, cdy thém thép vao cdt, dim theo thiét ké gia cuomg va
d6 lai bé tdng cho cAu kién. Phuong phép nay c6 wru didm I3 sir dung k¥ thuit truyén théng, phi hop
véi dai da sd cac nha thau trong nudc va c6 gia thanh ré. Tuy nhién, phuong phap nay s& anh huong
dang ké dén hién trang kién truc nhu lam tang thém kich thuoc tiét dién cta két cAu, anh hudng dén
m§ quan céng trinh va dén cng ning str dung hién hitu cia cong trinh. Pdng thii vide duc bo 16p
bé téng bao vé, khoan cdy thép sé& tao nén cac tac dong co hoc xéu dang ké dén két cdu cong trinh
(nhu rung lac, nit....), c6 thé Jam suy giam thém tirc thdi kha nang chiu lyc cta céng trinh (vén
hién tai ¢4 khéng di kha niang chju luc), va anh huémg dén két cdu cha thanh gis dat trén dinh thap.
Ngoai ra, viéc sir dung cac vat luyén va bién phap thi cong truyén théng cé thé lam kéo dai thoi

gian thi cong cia cdng trinh.

Chi phi khai toan: 1.2 ty ddng.

Thoi gian thi cong du kién: 6 tudn

e
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Phuong dn 2 — Dung ki thuit gia c6 bang vit ligu CFRP
Gén day, k¥ thudt sta chita va gia ¢ két clu cong trinh xay dung s dung vét liéu CFRP dé nhan
duoc sy quan tAm rét 1ém tir giéi chuyén mén ciing nhv cdng ddng doanh nghiép do nhimg wu diém
vuot troi vé mat cudng dé chiu luc ciia vat lidu (gap tir 10 dén 20 14n so vai thép), khéi lugng riéng
cua Vit liéu nhe (nhe hon khoang 4 lin so véi thép), khong bi in mén, phuong phép thi cong don
gian, nhanh chéng, khéng géy anh huéng dén két cdu cong trinh hién hitu, cong nang sir dung cua
céng trinh, dap tng tét c4c yéu cdu vé kién triic (m$ quan, khong 13m anh hudng dén khéng gian sir
dung) va c6 gia thanh twong déi hop 1y so véi cac phuong phép truyén théng. G nhiéu nude trén thé
pidi (Phap, M¥, Y, Nhat Ban....) va & Viét Nam, phuong an nay thuéng dugce xem 12 phuong phap
t8i 1 cho céc cong trinh doi hoi han ché tdi da su thay dbi vé kién truc, két cdu va cong ning sir
dung nhir cac cong trinh mang tinh lich sir, van héa, nhimg c6éng trinh cfi ma tudi doi st dung da
kha cao.

Chi phi khdi toan: 1.4 ty déng.

Thén gian thi cong dy kién: 3 tudn

TP. H6 Chi Minh, ngay2+ thang 19 ndm 2018
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CONG TRINH: THAP SAOQ - DA LAT - PHU LUC 1111
e —

Bang IIL1 - Cudmg d6 bé tong san theo phuong phép si€u 4m va bét ndy

Vi tri: San S1
Dovingmiysiea | POME | povingmiy | boving [ DoPE | D0oie
Am z siéu Am sung bt nay 2 %
STT | ) am nay
1;‘ Vi Vir vy Vip v, Vibh 1
(mm) | (m/s) | (m/s) ™ i (m/s) | (m/s) M e (m/s) | (m/s) & e .'
1 | 2884 28 ul
2 | 2886 34 J ,
3 2886 28 | |
4 2886 30 1
5 2884 30 |
6 2884 28
| 7 2886 24 N
| 8 2880 34
s Sago | 2884 |5, (306
10 2886 30
11 2886 30 ; .
12 2880 34 |
13 2880 30 ; |
14 2880 30 | |
15 2880 34 ]
16 2884 | 30 |

éi. TRUNG TAM NGHIEN CUU CONG NGHE VA THIET B] CONG NGHIEP (RECTIE) 1




CONG TRINH: THAP SAO - PA LAT — PHY LUC 1111
———— — . —

Bing IIL.2 - Cuong d bé tong cdt theo phurong phap si€u dm va bit nay

Vitri: Cot CS5-A,vitril Vitri: Cot C5-A,vitri2 | Vitri: Cot C5-B,vi tri 1 ]
Dotingmaysta | DoVt | bovingmiy | vovine | Vit | Dot
‘ . am e sién im sung bat nay Am e
f, W, ), Vi 1 )
(mm) | (m/s) (n‘:?s) k - [ (n}n/s) (n?/bs) 5 b (m/s) (r:l;s) i i
1 4213 - 46 | 3731 40 | 2627 | 56
2 4210 |48 3810 50 | 2400 44
3 4210 50 3800 44 2440 42
4 213 38 3790 48 2440 48 |
5 4260 48 3790 40 2460 34 |
6 4210 50 3790 52 2460 38
7 4200 36 3810 48 2480 38
8 4200 46 3810 42 2480 40
5 ] 2 [ ] s | (] ©* [2a] 2% [ |
10 4213 48 3800 | 44 2460 42
11 4213 | 44 3800 | 48 2480 42
12 4210 | 38 3810 | 44 2480 40
13 4250 | 44 3790 | 42 2480 44
14 4210 | 46 3800 38 2480 38
E 4200 46 | 3800 42 2480 a2
16 | 4200 44 | 3800 42 2480 | 40
Bing I11.2 - Cudmg d6 bé tong cdt theo phuong phép siéu dm va bat nay (tt)
Vi tri: C4t C5-B,vi tri 2 | Vitri: Cjt C5-Cyvitri1 | Vitri: Cot C5-C,vi tri2
Dovingmivst | Dooit | Dovingmiy | Datit | bobing | Dol
STT | am ﬂ;:iy SLEU AIm nﬁy may sieu am I]EY
I v VG H b o | Vit N M i 5 H; b
(mm) | (m/s) | (m/s) {m/s) | (m/s) (m/s) | (m/s)
1 [ 3571 48 2946 | 46 3086 48
2 | 3570 34 2960 | 42 3090 46
3 3570 44 2960 | 46 | 3090 46
4 3570 44 2962 | 46 3086 42
5 3570 44 2962 40 3086 40
6 3571 40 2960 | 46 | 3086 40
7 3570 38 2962 44 3090 40
8 3570 40 2962 50 3090 40
- T e I el 0 i 7 el T ed 7
10 3570 40 2960 42 3090 | 40
11 3570 40 2960 42 3090 38
12 3570 38 2960 | 40 3090 40
13 3570 38 | 2960 | 40 3086 40
14 3570 38 | 2960 40 3086 40
15 3500 38 | 2960 | 38 | 3090 40
16 3500 | 40 | 2962 40 3096 38
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CONG TRINH: THAP SAO — DA LAT - PHY LUC [
— — =,

Bang II1.2 - Cudng 49 bé téng cdt theo phuong phap siéu dm va bit nay (tt)

Vi tri: Cét C4-A Vi tri: Cot C4-B Vi tri: Cét C4-C
Po b?mg may siéu 2&21‘:&% Bo liriing may ’Bo bfing: 32}?;25 2:;21:3%
am 2 - siéu 4m sung bat nay g 5
i STT nay am nay
f; v Vib v Vip v '. Vib
(mm} | (m/s) | {m/s) = o (m/s) | (m/s) n,- Hit (m/s) | (m/s) = Y
1] 4854 52 | 4967 44 4076 48
2 | 4854 | 50 | 4967 50 4076 46
3 4746 | 48 5263 46 4201 44
4 4746 | 50 | 3722 44 4065 44
5 3712 42 | 3571 46 4065 44
6 [ 3712 52 | 4687 44 4731 42 |
7 %3712 48 | 4702 42 5102 40 |
8 3712 40 4629 44 5102 42
= [aiag | 4063 o] 456 o1 4629 [o 442 [0 4076 —m— 42
10 4132 44 4629 | 50 | 4076 42
| 1 4132 44 4629 44 3424 42
12 4132 44 4629 | 46 3424 40
I3 3926 46 4629 | 42 4076 40
14 3926 42 4629 | 44 4076 40
15 3926 40 4629 42 3708 40
16 3926 48 4629 | 42 4076 42
Bang IT1.2 - Cudng dd bé tong cdt theo phuong phéap si€éu 4m va bat nay (it)
Vitri: Cjt C3-A Vi tri: Cjt C3-B Vi tri: Ct C3-C
Po bing may siéu B,O bﬁnﬂg Po bang mdy Po bing D? bé.‘:g B'o h:‘irig
am Sung e siéu Am sing bat niy | "oy Sied L bit
STT _ nay am nay
/, v, Vi v, Vib i Vis
(mm) | més) | (mis) | 7 b (mis) | (mis) | b (més) | (mss) | " S
] 4076 ‘ 40 3722 38 4968 50
v 4032 40 3512 40 4968 50
3 4043 | 38 3722 42 4968 52
4 4043 40 4629 40 4559 | 50
5 3779 40 4629 44 4559 | 46
6 3957 42 4629 42 4464 | 46
7 3957 42 4580 1_33 4464 48
8 4043 44 4580 | 38 4374 50
3 4043 4043 E 394 oo 1990 gl 392 Fazma | 4476 | ae 48
10 3947 40 4600 40 4464 46
11 3947 36 4590 | 40 4464 46
12 4050 36 4580 | 38 4464 46
13 4046 40 4728 | 38 4374 50,
14 4046 38 4600 [ 40 4500 48 |
15 3957 40 4580 | 36 4500 48
16 4050 18 4580 | 40 4664 48
e —
E‘Eu. TRUNG TAM NGHIEN CUU CONG NGHE VA THIET Bl CONG NGHIEP (RECTIE) 3




CONG TRINH: THAP SAO - DA LAT - PHU

LyC I

Bang I11.2 - Cudng dé bé téng cdt theo phuong phép siéu 4m va bét nay (it)

Vi tri: Cot C2-A Vi tri: Cot C2-B
Po bing may siéu D,O hin.g Do bang may Do bing B? bﬁ}:g D’o b;"tg
am et Pl siéu Am siing bat nay T sung bat
STT nay am m_ly
I v, Vi v b v Vit :
(mm) | (m/s) | (mss) | ™ | (misy | (misy | - m/s) | mssy | ™ ! e
1 4322 46 3571 42
2 4310 | 42 3566 30
3 4300 | 38 | 3728 38
4 3440 | 42 | 3550 40 I
5 4260 48 3560 42 |
6 4285 42 | 3560 46 '
7 4285 44 4210 50
g j;;g 4285 :ﬁ 40.8 i;gg 3780 iﬁ 378 -
10 4285 | 38 4110 | 36
i 4285 | 38 al10 | 36
12 4210 | 42 3780 40
13 4210 | 40 3780 | 30
14 4210 | 40 ‘ 4210 32
15 4200 38 | 4000 | 36
16 4200 } 38 | 3780 36
Bing II1.2 - Cudng d¢ bé téng cdt theo phuong phéap siéu 4m va bat nay (tt)
Vi tri: Cot C1-A Vitri: Cot C1-B Vi tri: Cot C1-C
BPo hfmg méy siéu D,D binlg Po bing may Po biing D? bﬁﬂg D'o bﬁllg
siung bt - 2 P may siéu sung bat
| ndy ] siéu Am sing bat nay Am nby
Via v, Vib VvV, Vb
(mm) ‘ (m/s) mss) | M| (mis) | (misy | " # /sy | (mssy | 7 2
1 ‘ 4020 42 3722 40 3333 38
2 4021 39 3640 |40 3143 42
3 ' 3989 41 3640 | 42 3631 50
4 | 4021 42 3694 | 30 3631 53
5 | 4000 42 3700 | 46 3614 54
6 | 4010 40 3690 | 38 3718 48
7 | 4021 42 3740 | 40 4716 52
8 | 4020 40 3740 38 3780 48
= Faozo 12929 g1 40 oo 12740 5] 380 [37g0 | 3780 [aa | 42
10 4021 39 3740 36 3780 34
| 11 4020 40 | 3740 36 3780 46
12 4021 40 | 3740 40 3780 38
13 4021 39 | 3740 36 | 3780 40
: 14 4021 39 | 3740 36 | 3780 40
15 4020 39 | 3740 36 | 3780 38
16 4020 40 3740 36 4300 40
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CONG TRINH: THAP SAO - PA LAT - PHU LUC I

Bang 1113 - Cudng do bé tong dim theo phirong phap siéu 4m va bat ndy

Vi tri: Dim D5-AB Vi tri: Ddm D5-BC Vi tri: Ddm D4-AB(VT1)
bo bﬁng may siéu z‘:llg)abl%gt Po l.)f‘mg may ’{)0 bf'mgz %)0 I.J’a:ing 23.21]:?.%
am F: si€éu dm sung bat nay | may siéu am z
STT nay - : nay
I; v Vib Vi Vib vi | v
mm) |[ms) [msy | ™ | " | (s | M| ™ | sy (s | M| ™
1 3196 | 28 3164 24 4120 38
2 2788 | 28 3660 34 | 3900 40
3 3198 32 3080 26 | 3980 32
4 3144 | 30 3080 24 3980 34
5 2788 24 3160 30 4000 36
6 3196 36 3160 30 4100 38
T 3198 30 | 3160 | 30 4000 36
8 2980 28 3160 20 3980 36
i Toma | 3175 [og | 288 ey 13160 |55 288 [ooge 13993 351332
10 2788 30 3160 32 3980 30
1 3190 32 3160 26 | 4100 32
12 3190 28 3160 30 4000 30
13 | 3190 28 2980 26 4000 30
14 | 2988 28 3100 32 4000 30
|15 2988 28 3100 28 3980 32
| 16 | | 3190 30 2980 30 3980 32
Bang TI1.3 - Cudmg d6 bé tdng ddm theo phwong phép sidu 4m va bét nay (tt)
! Vi tri: DAm D4-AB (VT2) Vi tri: Didm D3-BC
bo b%ng may siéu gﬁlgabl;gt Po lfmg may ’Do b:fmgz 22;:{5 Sf:i‘;:i%gt
am z siéu am siing bat nay H 4
STT niy _ am nay
I v, Viy v, Vit v Vi
(mm) | mss) | (mis) | 7 b ss) | sy | T i (misy | (mss) | A
1 3048 | 40 4322 42
2 3048 | 30 4322 40
3 3253 36 4360 42
4 3253 36 4213 38
5 3253 32 4213 42
6 3253 40 4237 36
7 3253 34 4213 44
8 3040 32 4322 | 43
- soa0 1 3233 g 1318 gy | 4305 5] 386
10 3040 30 | 4322 38
1 3253 30 | 4297 38
12 3200 30 | [en 36 |
13 3200 32 | 4322 36 | ‘
14 3200 30 4297 36
15 3250 | 30 4297 | 36 |
16 3250 | 30 | 4297 36 |

T EEE——
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CONG TRINH: THAP SAOQ - PA LAT — PHY LUC [111
B R R N R e S —

Bing I11.4 - Cuong d6 tudong theo phuong phap si€u dm va bét nay

Vi tri: Tuomg A-B Vi tri: Twomg B-C Vi tri: Tuwémg A-C
: (cos 3.5m) . (cos 3.5m) r(cos 3.5m)
Do bing may sié B,O ba‘inﬂg Po bing ms | Do bin D(.) bﬁ.nag D.o b{“lg
> STT ° bangﬁm R su?l%:’)gt si€u zg'im ’ stung bat Eﬁy mag:lleu sm:lgg:)s_lt
A Vi Vi - = v, ve | . Vi Vib an b @
(mm) | (m/s) | (mfs) | o (mis)y | (mssy | s (@) | T

1 2814 36 2467 36 3012 46 |
[ 3 2814 38 2460 34 3060 44
[ 3 2819 32 2460 34 2970 46
4 2819 40 2460 36 2440 42
5 | 2659 34 | 2460 | 38 2431 38
6 2610 40 2468 | 36 3060 44

7 2626 33 2460 | 36 2970 40 |

8 2626 32 2668 34 2970 40 |

= 2631 | 2648 [ | 344 | o 2460 [ 346 |00 | 2460 [,y ] 402

10 2631 36 2468 | 34 2440 18
3 2658 37 2460 |32 2460 38
12 2658 1 2460 [ 34 2460 40
13 2660 32 2460 | 36 2440 40
14 2610 36 2460 [ 30 2440 38
15 2610 32 | 2460 | 34 2460 38
16 2654 [ 32 | | 2460 | 34 2440 38
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