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LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dit va Tai nguyén véi Phét trién bén viing (ERSD) duoc Trudng
Dai hoc Mo - Dia chit (HUMG) va cac dbi tac t6 chirc 2 ndm mot 1an véi muc tiéu tao ra mot moi trudng
b6 ich dé cac nha chuyén mén trong va ngoai nude tu hoi va gidi thidu nhimng két qua va huéng moi
trong nghién ctru khoa hoc, thao luan vé cac xu thé phat trién, thach thirc va co hoi ddi véi nhiéu linh
khac nhau ciia Khoa hoc Trai dat, Tai nguyén dia chat, khai thac, ché bién, str dung va quan 1y tai nguyén
dia chit, bao vé mdi truong va cac nganh khac co6 lién quan.

Tiép ndi thanh cong cua cac Hoi nghi ERSD2018, ERSD2020, ERSD2022, Hoi nghi Toan qudc
Khoa hoc Trai dit va Tai nguyén véi Phat trién bén viing lan thir tuw (ERSD2024) dugc Truong Dai hoc

Mo - Pia chat (HUMG) ding cai t6 chirc v6i sy tham gia dong to chirc ctia nhiéu co quan quan ly, to
chirc nghién ctru khoa hoc, dao tao, va doanh nghiép c6 uy tin trong nudc gdbm Tap doan Cong nghiép
Than - Khoang san Vi¢t Nam, Téng hoi Dia chit Viét Nam, Cuc Po dac - Ban dd va Thong tin dia ly
Viét Nam, Cuc Béan d6 - Bo Tong tham muu, Hoi Co hoc P4 Viét Nam, Hoi Cong trinh ngdm Viét
Nam, Hoi Dau khi Viét Nam, Hoi Dia chit Thuy van Viét Nam, Hoi Dia chat Cong trinh va Mbi
truong Viét Nam, Hoi Dia chit Kinh té Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam, Hoi
Khoa hoc K thuat Bia vét ly Viét Nam, Hoi Tric dia - Ban d6 - Vién tham Viét Nam, Hoi Khoa hoc
va Céng ngh¢ Mo Viét Nam, Vién Khoa hoc Cong ngh¢ Mo va nhiéu t6 chire va ca nhan khéc.

Céc chu d& cua Hoi nghi tap trung vao nghién ciru va img dung khoa hoc cong nghé hudng téi phat
trién bén vitng ddi véi nhiéu linh vuc khac nhau ciia Khoa hoc Trai dt va Tai nguyén thién nhién, Khai
thac va str dung tai nguyén dia chat, Moi truong va cac linh vuc khoa hoc khac ¢6 lién quan nhu Co -
bién, Cong nghé Thong tin, Xay dung, ...

Trong qué trinh t6 chirc Hoi nghi, Ban T6 chirc dd nhan dugc sy quan tim cua dong déo cac nha
khoa hoc, chuyén moén va quan ly trong va ngoai nudc. Hon 300 ban thao bao cao khoa hoc lién quan
téi cac chu dé cua Hoi nghi da dugc gui toi Ban bién tap. Trén co sd do, 269 bao cao co chét luwong tdt
da duoc lva chon va xuét ban trong Tuyén tap cac bao cdo toan van cta Hoi nghi véi cac chu dé khoa
hoc sau:

1. Dit liéu I6m va chuyén doi sé trong khoa hoc trdi dat, tai nguyén méi truong
2. Tri tué nhan tgo, loT, Blockchain va wng dung

3. Co - Pién

4. Dau khi tich hop

5. Dia chdt va Tai nguyén du lich

6. Pia chdt cong trinh - Dia ky thuadt

7. Pia chat thiy van va Tai nguyén nuée

8. Tai nguyén dia chat va quan 1y bén viing

9. Quan ly tai nguyén va moi truong

10. Cong nghé maoi trong xu Iy moi truong

11. Phat trién bén viing khoa hoc cong nghé mé va méi truong
12. Phat trién bén viing céng nghiép khai thac va quan 1y an toan
13. Nhiing tién b trong ché bién khodng san va tdi ché

14. Xay dung cong trinh véi phat trién bén viing

15. K3 thudt Trdc dia - Ban do va Hé thong thong tin dia Iy

16. Vit Iy, Hod hoc va ung dung

17. Toan hoc, Co hoc va vng dung

18. Ngon ngir hoc

Toan bo thong tin khoa hoc vé hoi nghi duoc tich hgp vao Website chinh thirc ctia Hoi nghi tai dia
chi: http://ersd.humg.edu.vn/.

Ban t6 chire xin tran trong cam on Truong Pai hoc Mo - Dia chét, voi tu cach 1a don vi dang cai to
chirc Hoi nghi, ciing cac don vi dong td chirc da hop tac chat ché va gbp phan quan trong vao viée to
chirc Hoi nghi nay. Cam on cac nha khoa hoc va nha chuyén mén da dong gop cac cong bd khoa hoc c6
gi4 tri cho Hoi nghi. Ban t6 chirc ciing danh gid cao sy nd lyc ciia cac chuyén gia doc bai di c¢6 nhiéu

v



nd luc va dong gop dé nang cao chat luong khoa hoc cua cac bao cao, gop phan quan trong vao thanh
cong cua hoi nghi nay.

Ban t6 chitc mong mudn tiép tuc nhan dwoc su hop tac chit ché va gop y chan thanh cua cac don
vi va ca nhan ddi voi viée chudn bi va to chtrc hoi nghi, chit lugng béo céo, bién tap, va xut ban ky yéu
hoi nghi nham nang cao chat lugng ctia cac hoi nghi tiép theo, gop phan thic diy su phat trién bén viing
cua hoat dong nghién cuu khoa hoc va trao d6i hoc thuét thude céac linh vuc Khoa hoc Trai dat va Tai
nguyén va cac linh vuc khoa hoc khac co lién quan.

Ha Noi, thang 11 nam 2024
THAY MAT BAN TO CHUC

Vi~

=

<

GS.TS Tran Thanh Hai
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TOM TAT

Trong nghién ciru ndy, anh huéng d6 cling cua cac loai san t6i chuyén vi cua két ciu nha nhiéu ting bé
tong cdt thép toan khbi di duwoc phén tich va danh gia. Cac phwong 4n san da duoc sir dung bao gdm san
bé tong cbt thép thuong (BTCTT) véi chidu day san thay ddi tr 190mm dén 310mm ; va san réng VRO
v6i chidu day 230mm va 310mm. Bai bdo da su dung phuong phap phén tr hitu han dva trén phfm mém
ETABS dé phan tich chuyen vi va ndi luc két cdu cua cong trinh. Két qua nghién ctru chi ra rang, khi do
cling ciia san tang, chuyén vi cua cong trinh c6 xu hudéng gidm. Trong do, khi chleu day ctua san BTCTT
tang tor 190mm 1én 310mm, chuyen vi dinh ctia cong trinh giam tir 14,10mm xudng con 11,90mm. Bén
canh d6, khi chleu day cua san rong VRO tang tr 230mm 1én 310mm, do clg cua cong trinh giam tur
84,73mm xudng con 82,36mm. Ngoai ra, v6i chidu day san khong thay déi, san rdng VRO gay ra chuyén
vi ctia cong trinh 16n hon so véi san BTCTT, didu nay 1a do san VRO c¢6 d6 cung thap hon san BTCTT.
Hon nita, khi d6 cimg cua san ting, chu ky dao dong ciia cong trinh c6 xu huéng giam d6i voi ca hai
phuong an san BTCTT va san réng VRO.

Tir khéa: dd cing; san bé téng cbt thép; san VRO; chuyén vi

1. Pit van dé

Két céu san 1a bd phan két cdu quan trong trong nha nhiéu ting, chung c¢6 vai tro tiép nhan va truyén
tai trong tir san xuéng hé ddm va cot, va dam bao tinh 6n dinh cia toan bd cong trinh. Mot 56 loai két cAu
san pho bién duoc st dung trong cic cong trinh nha cao tdng hién nay nhu: san bé tong cbt thép toan
khéi, san bé tong dy trng luc, san lép ghép, san thép, san composite, .v...vv. Viéc lua chon loai két cdu san
cho cong trinh phu thudc vao nhiéu yéu t6 nhu chidu dai nhip, budc cot, tai trong, chi phi, thoi gian thi
cong, va yéu cau thiét ké cu thé cua ting du an. Mdi loai két cAu san déu co nhitng vu diém va nhuogc
diém riéng, do d6 viéc lya chon phuong 4n san cho céng trinh can duoc xem xét ki ludng dé dam bao
tinh an toan, hidu qua kinh t& va thim my cho cac cong trinh.

San bé tong cbt thép thuong (BTCTT) la két cAu d3 dugc sir dung kha phé bién trong xay dung cong
trinh (Hinh 1a). San BTCTT c6 kha ning chiu lyc tét va bén viing v6i thoi gian, tuy nhién san BTCTT c6
trong luong ban than 16n, kha nang cdch am va cach nhiét kém. Hién nay, mot ) loai san bé tong cbt thép
16i rong dang dugc cac chu du tr xdy dung cong trinh quan tdm va ap dung, nhdm muc dich giam khbi
luong bé tong va khéi lugng thép cho két cdu cong trinh. Nhitng loai san nay thuong dugc s dung két
hop v6i cac vat li¢u nhe nhu bong nhua, hop nhya, hop xbp, v.v., dé dat vao vi tri gilra cua chidu day san.
Trong d6, san réng 156i xbp VRO (Void-Reducing Optimized Slab) 16i x6p (Foam) dugc ché tao tir cac
loai vat liu nhe nhu polystyrene hodc polyurethane, 16i x0p duoc dét vao gitra hai 16p bé tong cot thép
ciia san dé giam trong lwong tdng thé cua san, ddng thoi van duy tri dwoc kha ning chiu lyc can thiét
(Hinh 1b). Tuy nhién, viéc tinh toan san 16i rdng twong dbi phirc tap va chwa co tiéu chuén tinh toan cu
the.

Trong qué trinh phan tich, san duoc gia thiét 1a tuyét ddi cimg trong mat phing cua chung, gid thiét nay
da duogc ap dung kha phd blen trong cac phuong phap tinh toan hé ké chu nha cao tang, nhung chua phan
anh day du su 1am viée thue té cua hé két clu san, dic biét 1a cac loai san 13i rng. Tac gia (Nguyén Hitu

" Tac gia lién hé
Email: dangvanphi@humg.edu.vn
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Viét, 2009) bao cao réng, két cAu san c6 do ctrng hitu han khi két cAu cong trinh chiu tc dung tai trong
ngang. Téc gia chi ra ring, khi chiéu day san ting tir 0,15 — 0,25m thi chuyén vi cta két ciu vach giam tir
20 - 30%. Cac tac gia (Thai Manh Cuong va Hoang Ptc Théng, 2023) béo céo rang tmg suit va chuyén
vi trong san phang 161 rdng phu thudc vao loai mé hinh tinh, trong d6 mé hinh tinh Wall cho két qua gan
vai thyc té hon so véi md hinh Solid va mé hinh Slab. Téac gia (Mahdi va Ismael, 2021) da nghién ctru
{mg str ctia san 15 rdng mdt phwong véi kich thude 1700mm x 435mm x 125mm chiu udn, tac gia béo cao
rang san bé tong cdt thép sir dung hai, ba va bén hang 156 rdng co dwdng kinh 75mm di lam giam trong
luong bé tong lan luot 1a 16,25%, 24,37% va 32,50%; tuy nhién, d6 ving cua san ting lan lugt 1a 7,57%,
17,44% va 22,81% khi so sanh vdi san déc twong ung. Téc gia (Liu va nnk, 2017) nghién ctru ing xur cua
san 156 rdng dudi tac dung ciia tai trong dong, két qua cho thay san réng c6 thé giam tai trong dong 1én két
chu san, nho vao sy giam trong luong téng thé cia san.

(a) San BTCT () San VRO
Hinh 1. Mot 56 logi san duwoc sir dung trong nha nhiéu tang (Nguon : Internet)

Mic du, anh hudng cua cac loai san dén qua trinh phén tich va tinh toan két cau cong trinh nha nhiéu
tang da duoc nghién ctru. Tuy nhién, nghién ctru anh huong ciia do ctmg san dén chuyén vi dinh két cau
nha cao tang bé tong cdt thép van con han ché. Vi vay, trong nghién ctru nay anh hudng cua chidu day san
(190mm - 310mm) va loai san (san c6 15 rdng va san dic) dén chuyén vi ciia cdu nha cao tang bé tong cbt
thép s€ duoc phan tich va danh gia.

2. Co sir Iy thuyét va mé hinh nghién ciru

Hinh 2 trinh bay mat bang két ciu dién hinh ciia cong trinh dwoc sir dung trong nghién ciru ndy; cong
trinh gdm 16 ting va chiéu cao ting la 3,6m. Vit liéu bé tong c6 cip d6 bén B25 di duogc sir dung cho
toan bo két ciu cong trinh. D& danh gia anh huong cua d6 cimg san dén chuyén vi dinh cua cong trinh,
c4c phurong 4n san di dwoc st dung bao gdém : San BTCTT véi chiéu day 1an luot 1a 190mm, 230mm,
270mm, 310 mm. Bén canh dé, anh huéng ciia d6 cimg san rong VRO véi chiéu cao 230mm va 310mm
cling dugc phan tich dé so sanh véi két qua thu dugc tir phwong 4n san BTCTT. Théng sé quy dbi do
clig tuong duong ciia san rdng 16i xdp VRO trinh bay trong Bang 1, dugc liy theo sé liéu di dugc bao
cao trong tai liéu (Pham Thai Hoan va nnk, 2020).

Tai trong sir dung trong nghién ctru nay bao gém : tinh tai, hoat tai sit dung, va tai trong gié dugc tinh
toan theo (TCVN 2737:2023, 2023); tai trong dong @4t dwoc x4c dinh theo tiéu chudn (TCVN 9386:2012,
2012). Noi lyc va chuyén vi cua cong trinh dugc phan tich dya trén phﬁn mém ETABS ultimate 21.2.0.

Bdng 1. Théng sé ddc trung ciia cdc logi san

Cac h¢ so0 diéu chinh d9 cting cua san

5 Khéi
Chicu uong D¢ cling chéng D6 cling chong
Loai da A O A A 0
ou o riéng bo ume truot theo bo fung bo qme truot theo phuong
(mm) 3 chong g chong chong o A
(kG/m’) Ko, e phurong mit X . vuong goc voi mit
¢0, nén DR uon x0an A
phang san phang san
BTCTT 190 2500 - - - - -
BTCTT 230 2500 - - - - -
BTCTT 270 2500 - - - - -
BTCTT 310 2500 - - - - -
VRO 230 1816 0,57 0,60 0,90 0,75 0,42
VRO 310 1588 0,51 0,54 0,81 0,68 0,38
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" Hinh 2. Miit biing két cdu dién hinh ciia cong trinh

3. Két qué va théo luan ]
3.1. Anh hwong ciia cdc logi san dén chu ky dao dong ciia cong trinh

Hinh 3 trinh bay gia tri chu ky dao dong ctia cong trinh dwa trén qué trinh phan tich tir phin mém
ETABS. Khi chidu day san BTCTT ting tir 190mm - 310mm, chu ky dao déng cta cong trinh giam ; néi
cach khac 1a, khi d§ cling cua san tang thi chu ky cua cong trinh giam. Chu ky dao dong ctia cong trinh
twong rng voi cac chiéu day san 190mm, 230mm, 270mm, va 310mm lan luot 14 2,38 ; 2,37 ; 2,35 va
2,32 gidy (s). Tuong tu dbi v6i san réng VRO, khi chiéu day san tang 1én tir 230 mm dén 310 mm, chu ky
clia cong trinh giam tir 2,84s xubng 2,62s.

Ngodi ra, so voi san rdng c6 cing chidu day, san dic bé tong cbt thép da tao ra chu ky dao déng cua
cong trinh nho hon (Hinh 3). Diéu nay c6 thé dwoc giai thich ring, mic du ca hai loai san dic BTCTT va
san rdng VRO c¢6 cung chiéu day, nhung sain VRO c¢6 d6 cing nho hon, do d6 chu ky dao dong ciia cong
trinh st dung loai san rdng VRO 16n hon so vé6i san dic BTCTT.

5

Chu ky (s)

BTCTT BTCTT BTCTT BTCTIT VRO VRO
190 mm 230 mm 270mm 310mm 230 mm 310 mm

Phuong an san
Hinh 3. Chu ky dao dong cua cong trinh vng voi cac phwong an san
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3.2. Anh hwéng ciia cdc logi san dén chuyén vi ciia cong trinh

Hinh 4 trinh bay chuyén vi tAng ctia cong trinh theo phwong X tmg véi cac phuong 4n san khac nhau.
Déi voi san BTCTT, khi chiéu day san ting tir 190mm 1én 310mm, chuyén vi ciia cong trinh giam (Hinh
4a). Vi du, tai ting 16 cua cong trinh, chuyén vi ciia cong trinh tmg v6i san BTCTT 190mm va 310mm
lan luot 1a 5,04mm va 4,79mm (Bang 2).

Ngoai ra, chuyén vi ctia cong trinh khi sir dung phuong an san BTCTT va san rdng VRO c6 cting chiéu
day san, san VRO da gy ra chuyén vi 16n hon so v6i san BTCTT (Hinh 4b). Chuyén vi dinh (Tang 16)
cua cong trinh g véi phuong an san BTCTT va VRO véi chiéu day san 230 mm lan luot 14 4,97 mm va
30,83 mm (Bang 2).

10 10
9 9
El 2
= 9 wm 8
[ [
T 7
8 —e—BTCTT 190 mm o —e—BTCTT 230 mm
<
- =——BTCTT 230 mm 3 =—8—BTCTT 310 mm
¢ —e—BTCTT 270 mm 4 —— VRO 230 mm
3 ~e—BTCTT 310 mm 3 ~e—VRO310 mm
2|9 2
{
1 "{ 1
0 0
0 5 10 15 0 20 40 60 30 100
Chuyén vi phwrong X (mm) Clm_vén vi phwrong X (mm)
(a) Phwong an san BTCTT (b) Phuwong an san BTCTT va VRO
Hinh 4. Chuyén vi tang theo phuong X cua cong trinh
16 16
15 15 l
14 14 |-
13 13 r
12 12 9
11 11
10 10
9 9
2 g £ g '
& ; G ; /
6 6 =
—e—BTCTT 190 mm / —8—BTCTT 230 mm
- - ‘
: —~e—BTCTT 230 mm : / —e—BTCTT 310 mm
¢ —e—BTCTT 270 nun & —e— VRO 230 mm
3 BTCTT 310 mum 3 VRO 310 mm
3| g 2
1 j 14
0 & 0 ¢
0 5 10 15 0 20 40 60 80 100
Cimyén vi phwrong Y (mm) Chuyén vi phwong Y (mm)
(a) Phuong an san BTCTT (b) Phuong an san BTCTT va VRO

Hinh 5. Chuyén vi tang theo phwong Y ciia céng trinh
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Bdng 2. Chuyén vi dinh ciia céng trinh

Phuong én San

Phuong tac
dung BTCTT BTCTT BTCTT BTCTT VRO VRO
190 mm 230 mm 270 mm 310 mm 230 mm 310 mm
Theo truc X 5,04 4,97 4,88 4,79 30,83 30,68
Theo truc Y 14,10 13,28 12,56 11,90 84,73 82,36

Chuyén vi cta cong trinh theo phwong Y ¢6 su thay ddi rd rang hon so véi phuong X (Hinh 5). Khi d6
cung cua san tang thi chuyen vi cua cong trinh theo phuong Y giam, xu huéng nay twong tu nhu dbi voi
phuong X da trinh bay & trén. Chuyén vi ctia cong trinh (Tng 16) theo phuong Y giam tir 14,10mm
xudng dén 11,90mm khi chiéu day san ting tir 190mm dén 3 10mm, véi phuong an san BTCTT ; hon nita,
chuyén vi dinh cta cong trinh khi sir dung san VRO ting tir 230mm dén 310mm ciing ¢6 xu hu(mg giam
tir 84,73mm xudng dén 82,36mm (Bang 2).

Ngodi ra, khi c¢ong trinh st dung cung chiéu ~day san, nhung véi san dac BTCTT da tao ra chuyén vi
nho hon so véi san VRO, diéu nay boi vi hop x6p trong san VRO d3 chiém mot phin thé tich khong gian
trong pham vi két cdu san, din dén san VRO co tai trong nhe hon va c6 d6 cing nhé hon so vé6i san
BTCTT.

4. Két luan

Trong nghlen clru nay, anh huéng ciia do cimg san dén chuyen vi clia nha cao tang bé tong cbt thép da
duoc danh gia da trén phuong phap phén tir hitu han, phin mém ETABS d3 dugc st dung d& mé phong
hé két chu cua cong trinh. M4t so Kkét luan duoc rut ra tir nghién ctru nay nhu sau :

+ Khi d6 ctmg cua san ting thi chuyén vi ctia cong trinh giam. Vi chidu day ciia san BTCTT ting tir
190 mm dén 310 mm thi chuyén vi dinh cua cong trinh giam tir 14,10 mm dén 11,90 mm. Bén canh do,
v6i san rong VRO ting tir 230 mm dén 310 mm thi do cung cua cong trinh giam tr 84,73 mm dén 82,36
mm.

+ Khi chiéu day san c6 kich thuéc khong thay dbi, san réng VRO gy ra chuyén vi ciia cong trinh 16n
hon so v6i san BTCTT. Vi dy, véi san ¢ chidu day 1a 230 mm, chuyén vi cia _cong trinh Gmg voi san
VRO va san BTCTT lan luot 1a 84,73 mm va 13,28 mm. San VRO gy ra chuyén vi ciia cong trinh 16n
hon so vé6i san BTCTT vi san VRO c¢6 d6 cimg nhé hon so v6i san BTCTT khi ¢6 cung chiéu day san.

+ Hon nita, khi d6 ctng cua san ting thi chu ky ciia cong trinh giam déi véi ca phuong an san BTCTT
va san réng VRO. Vi du, chu ky cta céng trinh giam tir 2,38s xudng 2,32s tmg v6i chidu day san ting tir
190 mm dén 310 mm.

5. Loi cim on

Nghién 91’1’u nay duoc tai tro boi Truong Dai hoc Mo-Dia chét va dé tai Khoa hoc va Cong nghé cép Co
sO0 ma s0: T24-34 Truong Pai hoc Md-Dia Chat. Nhom nghién ciru xin tran trong cam on.
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ABSTRACT

Investigation of the influence of slab stiffness
on the displacements of high-rise reinforced concrete structures

Pham Van Tuan', Dang Van Phi2, Bui Van Duc?, Bui Ngoc Tu?, Truong Van Doan*
'Modern House Architecture Joint Stock Company
’Hanoi University of Mining and Geology
SKumagai Gumi Co., Ltd
*Thuy Loi University

In this study, the effect of slab stiffness on the displacement of multi-story reinforced concrete structures
was investigated. The slab types examined included traditional reinforced concrete slabs (RCS) with
thicknesses varying from 190mm to 310mm, and VRO hollow slabs with thicknesses of 230mm and
310mm. ETABS software was used to analyze the displacement and internal forces of the structures. The
findings indicate that as the slab stiffness increases, the displacement of the structure tends to decrease.
Specifically, when the thickness of the RCS increased from 190mm to 310mm, the top displacement of
the structure decreased from 14.10mm to 11.90mm. Additionally, when the thickness of the VRO hollow
slab increased from 230mm to 310mm, the displacement of the structure decreased from 84.73mm to
82.36mm. Moreover, with a constant slab thickness, VRO hollow slabs resulted in higher displacement of
the structure compared to RCS, due to their lower stiffness. Furthermore, as the slab stiffness increases,
the oscillation period of the structure tends to decrease for both RCS and VRO hollow slabs.

Keywords: stiffness; reinforced concrete slab; VRO slab; displacement
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